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LEARNING FROM BIOPHILIC DESIGN AFTER COVID-19 

I. Guler, Z.N. Cetinkaya, D. Hasirci 
Izmir University of Economics (TURKEY) 

Abstract 
This research focuses on what can be learned from biophilia, which can be defined as the love of nature, 
to support behavior such as effectively learning and working in our interiors. More specifically, the study 
is about how biophilic design applications that are made regarding the COVID-19 hygiene precautions 
affect office employees' wellness. The findings may help in understanding the bond between human 
beings and nature, and creating guidelines for a variety of interiors where we live, work, and learn. 
Research has shown that, biophilic design increases wellness, health, mood, performance, creativity, 
and learning. This study aims to find how the biophilic design applications that are made regarding the 
COVID-19 hygiene precautions affect office employee's wellness. In this context, various design 
proposals and recommendations are given while considering different parts of the office spaces. For 
this aim, three offices from Turkey, Germany, and Portugal were chosen and employees were 
interviewed regarding their work environment through before and after comparisons of applied biophilic 
design criteria in various parts of the workplace, and focusing on all features ranging from layout to 
surfaces, and effects on the seven dimensions of wellness. Findings show that, biophilic design criteria 
have significant effects on wellness on most of the measures, which can be considered as guidelines. 
Therefore, biophilic design can be seen as a fruitful approach by not only designers and researchers, 
but also educators, leaders, and decision-makers for designing spaces during and after the pandemic 
period when the possible positive effects on human beings are considered. Specifically, in these 
challenging times when people are restricted to interiors, the bonds with nature are getting weaker, while 
the need to connect with nature is increasing. This has a significant negative impact on people of all 
ages, in all types of interiors. It has been known that having increased stress levels can reduce one’s 
performance on cognitive tasks, and in a pandemic period dominated by uncertainty, people are 
concerned about their own health as well as their loved ones'. In addition, they want to continue their 
job, to graduate from their school, to make a living, while being protected from getting ill. In this 
uncertainty and fear, one’s worries and concerns may naturally increase, affecting stress levels. Most 
people around the world today are stuck between their homes and offices, partially or completely 
transforming their interiors due to the necessities that the pandemic has brought. Homes are places 
where one can be freer, but the same statement cannot be made for office design. If biophilic design in 
interiors is a common element that increases wellness for all humankind, this might be a crucial time to 
begin using it an effective technique to strengthen the bonds between human beings and nature.  

Keywords: Learning, Biophilia, Biophilic Design, Office Design, Wellness, Covid-19. 

1 INTRODUCTION 
With the spreading of the Covid-19 virus around the world, several countries used lockdown measures 
since no one knew how it would affect human beings and how spreading would be prevented. In the 
lockdown period, it was relatively easier to prevent leisure activities, however for economic reasons, it 
was necessary for work to continue. Some companies based on human force had to shut down for some 
weeks or a month, however after that, employees needed to return to their work environments due to 
economic reasons [1]. Some businesses were able to maintain work online, and therefore employees 
adapted their homes to their workplace necessities. However, for most businesses, working from afar 
could not be continued over a prolonged period of time and the need of presence of the workers in the 
working place. Today, with the pandemic a visible part of the daily life, people are faced with a great 
amount of stress in their daily lives, regarding their daily activities, relations with each other, and the 
environments they are an integral part of [2]. Since the beginning of the pandemic, stress, anxiety, and 
illness levels have increased overall in the world [3]. In order to reduce these negative effects, biophilic 
design could be offered as a fruitful solution, as it can support many organizational outcomes such as 
health, productivity, practical thinking, and creativity. Biophilic design has gained more attention in the 
current pandemic period, as people’s distancing from nature has begun to negatively affect both their 
health and professional lives. There exists a variety of research on how biophilic design can be beneficial 
to support employee wellness. However, hygienic precautions might limit designers to apply biophilic 
design methods in this period, and applied biophilic design in COVID-19 period might not have the same 
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wellness influence as in the pre-pandemic times. Thus, this research investigates employee responses 
about their wellness regarding biophilic design proposals of their office environments. Wellness criteria 
have been created considering the Seven Dimensions of Wellness, as a model proposed by Bill Hettler 
in 1976 [4]. Understanding the relation between biophilic design, office design, wellness, and effects of 
COVID-19 in offices are the essential topics in this article.  

2 BIOPHILIC OFFICE DESIGN WITH COVID-19 PRECAUTIONS 
Offices, where a significant part of the day is spent, are living spaces that need to be designed 
considering the physical and mental health of the people. As people still need offices to make gatherings, 
an office is also a socializing area for the employees. While many people felt lonely even before the 
quarantine, it can be said that these feelings intensified with the pandemic and this situation negatively 
affected people's professional and social lives.  

Biophilic design is seen as an effective approach to design spaces by many designers and researchers 
during the pandemic period considering its possible positive effects on human beings. It has been known 
that having increased stress levels can reduce one’s performance on cognitive tasks [5]. In a pandemic 
period dominated by uncertainty, people are concerned about their and their relatives' illness and loss 
of lives. In addition, many people became worried about job security, graduation, making a living, and 
being protected from getting ill. In this kind of uncertainty and fear, one’s worries and concerns may 
naturally increase, affecting stress levels. Offices are environments where biophilic design could more 
readily be investigated as people have approximately 1/3 of their day at work. Today, people are back 
in the offices with even more stress and concerns in mind. Therefore, it is important to evaluate biophilic 
design today in the offices to help reduce the negative effect on the productivity and health. Research 
results show that biophilic design supports health, productivity, practical thinking, and creativity. 
Research has also been grouped under three main parts: impact on employee wellness, creativity, and 
productivity. Analysis has shown that when people work in an environment that includes natural 
elements, their perception of wellness can increase by up to 15% [6]. This article mainly focuses on how 
biophilic offices designed with Covid-19 precautions affects the wellness of employees. In research 
undertaken by United Nations Educational, Scientific, and Cultural Organization; wellness is defined as 
‘’A state of successful performance throughout the life course integrating physical, cognitive, and social-
emotional function that results in productive activities deemed significant by one's cultural community, 
fulfilling social relationships, and the ability to transcend moderate psychosocial and environmental 
problems’’ [7]. Wellness is concerned about the degree to which expectations, aspirations, and dreams 
are met [8]. There are seven dimensions of wellness, which can be considered in office design, which 
will be explained in section 2.2. 

2.1 Defining Biophilia and Biophilic Design 
The Biophilia hypothesis was defined by biologist Edward O. Wilson, and it suggests that humans tend 
to seek connections with nature and other forms of life. Wilson proposed that more than an aesthetic 
preference, our love for nature and life comes from our biological sources and our evolutionary basis. 
The environment that suits human beings the best involves elements like water, vegetation, and flowers, 
developed through years of evolution, and these elements are visually preferred over processed 
materials. The close connection to these elements in the environment has resulted in an unconscious 
need for them in the environment. [9]. Studies have shown that even short-term visual contact with a 
natural environment provides stress recovery [10]. The presence of these elements have a healing and 
stress reducing effect on human beings, and the lack can cause an increase in stress and anger in the 
designed environments that lacks natural elements today. Therefore, the aim of biophilic design would 
be to implement the factors to the design that support our natural needs. In the research done by 
Terrapin Bright Green llc (2014), these factors are grouped under 14 subtitles, called ‘patterns’, that are 
beneficial as a guide to understand in which levels human beings are affected by nature as well as 
introducing practical guidelines for design application. These patterns are described as: Visual 
Connection with Nature, Non-Visual Connection with Nature, Non-Rhythmic Sensory Stimuli, 
Thermal/Airflow Variability, Presence of Water, Dynamic and Diffused Light, Connection with Natural 
Systems, Biomorphic Forms and Patterns, Material Connection to Nature, Complexity and Order, 
Unblocked View Over a Distance, Refuge, Mystery, and Risk/Peril. The choice of which design 
applications to employ inevitably varies depending on a project’s circumstances and constraints 
including particular building and landscape uses, project size, varying economic, logistical and 
regulatory factors, as well as cultural and ecological conditions. 
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2.2 Wellness in Offices and the Seven Dimensions of Wellness 
Wellness cannot be considered only as physical and mental health. According to the World Health 
Organization (WHO), “health is a state of complete physical, mental, and social well-being, and not 
merely the absence of disease and infirmity” [3]. Wellness in the workplace can be handled from seven 
different angles and these are the Social, Intellectual, Emotional, Physical, Spiritual, Environmental, and 
Occupational dimensions.   

Social wellness is the ability to relate and connect with other people in different areas of life [11]. It can 
also be stated that social health is about building and maintaining positive relationships that add value 
to one’s own life and other people's lives. Social health can be addressed in workplaces by encouraging 
people to build relationships with other colleagues and staff. 

The intellectual dimension helps the development of creative, stimulating mental activities [3]. 
Intellectual wellness stimulates the mind in terms of stimulation and at the same time participates in 
meaningful, informed conversations [4]. It was discovered that intellectual stimulation for line-level and 
senior management employees results in a healthy and productive work environment [12]. 

Being emotionally well is generally defined as having the ability to feel and express human emotions 
such as happiness, sadness, anger, and fear. Emotional wellness can also develop a stable mood while 
also supporting the development of a strong sense of self-identity or self-esteem. It is important to create 
a workplace environment where people feel safe and comfortable and share how they feel [13]. 

Physical wellness is the aspect that is seen easily by other people and related to wellness by being well 
or ill and is the outcome of lifestyle choices [10]. Physical activities, drinking, smoking, sleeping enough 
or not are all activities that would affect one’s wellness. For instance, seven to nine hours of sleep is 
seen as ideal for sustaining wellness for most individuals [14]. 

Spiritual wellness can be seen as an umbrella aspect for wellness that has overlapping components 
with other dimensions of wellness and is essential for maintaining the other dimensions [15]. Spiritual 
wellness has been given great importance, and some scholars see it as the core of wellness [10] [16]. 
It is an ability to believe in a deeper meaning and a bigger force in life other than one’s self [15] [16]. It 
often leads to personal development, taking responsibilities, and supporting better relations with others 
[17]. 

Environmental wellness is a dimension that does not exist in Hettler’s six dimensions of wellness. It is a 
dimension considered as an addition as a subset of other six dimensions [18] and is related to the 
harmony between the individual and the environment that surrounds them [19] [20]. The environment 
influences one’s behavior, and the satisfactory environment might vary from person to person. An 
example might be that some people prefer to live and work in an urban environment, while some others 
want to live in suburban areas. 

Occupational wellness is the dimension concerning what an individual does for a living and where s/he 
works. Like the environmental wellness, occupational wellness is about the relation between the person 
and the job s/he does [21]. 

2.3 Office Design 
BNet Business Dictionary (2008) explains office design as; "the arrangement of the workspace to work 
and to be structured in the most efficient way”. Office designs deal with both ergonomics and workflow. 
Since the introduction of sick building syndrome (SBS) in 1980s, the measurements for health and 
wellness began having great importance in the office design besides the material needs of an office. 
The design basically affects the way employees work, their productivity and health in both physical and 
mental levels. Office design has a great effect on employee satisfaction, and the broad office design 
concept also affects the workflow [22]. Office environments are spatially organized as indoor (traditional) 
offices, open offices, and mixed offices. In the formation of office types, closed office layouts have left 
their places to open offices over time [23]. This study is mainly focused on open offices. It is important 
to understand where open office came from, how it has shifted, and where it is today in the pandemic 
conditions. From there, predictions can be made about where it is going in order to determine which 
products and design solutions can best for those spaces [22]. However, design possibilities and 
limitations vary for different functions. When narrowing the design down to ‘office design’, some terms 
need to be defined to understand the subject and set the limits of the design.  
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The term and meaning of open offices changed over time, beginning nearly 100 years ago when Frank 
Lloyd Wright created open layouts for office workers. It can be said that the open office of modern times 
began in the 1960s with the introduction of the Herman Miller Action Office system in 1968 [24]. This is 
considered one of the world's first open-plan office systems to support the way people work. Feuerborn 
states that workplaces and open office layouts can be improved, by designers and facilities managers 
looking at; aligning to the way work is happening in the space, creating spaces that are a more flexible 
environment that will grow with the office space and people, and by looking at the employee and 
company experience [24]. According to Feuerborn, to create the right space, managers and leaders 
need to also look at how teams work together and how they share information [24]. Moreover, the 
comfort of the employees, the image, teamwork, project-oriented business activity, quality and quantity 
of work is crucial [22]. Thus, functional, flexible, and carefully created interiors help create a corporate 
image and this plays a big role in reflecting the corporate image to the interior. 

2.3.1  Biophilic Office Design 
In today's modern built environment, people are increasingly deprived of natural systems and their 
benefits. According to a study of University of British Columbia in 2004, people were asked to describe 
their ideal cities, and most chose non-urban green areas. Yet another study observed that a beautiful 
and natural view increased the price of a house substantially [25]. Natural environments are what people 
find particularly attractive and aesthetically pleasing by their nature. Therefore, by moving or imitating 
these natural environments to the workplace, there is the possibility to create positive emotions on 
employees.  

Although the fields of work vary, the fact that the environment significantly affects one’s productivity 
does not. Regardless of differences, statistics across all countries show that workplace design has a 
definite impact on employees' organizational skills and perceptions. Research results show that biophilic 
design supports many organizational outcomes such as health, productivity, practical thinking, and 
creativity [5]. In this research, the focus is on employee wellness since wellness applies to any area of 
work and it affects the other aforementioned aspects. A key factor in increasing wellness is minimizing 
stress levels. It has been stated that direct or indirect connections to nature can have a positive effect 
on an individual's reported stress levels [26]. Analysis has shown that when people work in an 
environment that includes natural elements, their perception of wellness can increase up to 15% [6]. 

Offices, where a significant part of the day is spent, are living spaces that need to be designed 
considering the physical and mental health of the people. In a research done by University of Exeter in 
2014, it was stated that plants also contribute to the long-term happier and more productive employees. 
Office plants have extremely important benefits such as reducing the stress of the employees, 
minimizing the air pollution in closed areas and acting as a barrier against the noise level. Research by 
Washington State University in 1996 shows that with live plant care in the office, blood pressure 
decreases which also leads to stress levels decrease. A study conducted in the UK fund that carrying 
plants into offices increases productivity by %15 [28]. Meanwhile, in a study conducted in the US, it was 
found that the reason that employees were ill 10% of the time was due to the lack of natural materials 
and natural light in the office [29]. Concentration of toxic substances in the office area can cause various 
headache-related diseases over time through systematic respiration. With an excess of plants in the 
room or having large leaves, employees can create a favorable microclimate around themselves. Thus, 
breathing becomes easier and the body becomes prepared to carry out efficient work. Another aspect 
learned from the same research is that natural light is at the top of the list of the most sought-after items 
in the workplace. Despite this, 47% of office workers say there is no natural light in their work 
environment [30]. Similarly, elements representing the natural world such as indoor plants and natural 
colors like green, yellow, blue, and brown were considered significant enough to be in the top five. 
However, 58% of the office workers reported that there are no natural elements in their work 
environments [6]. Finally, attention should be paid to the influence of culture in office biophilic design. 
As a result of the research and analysis of 7600 employees from 16 countries across the World, it has 
been put forward in various ways how employee preferences for biophilic design and the elements of 
this design can have different effects [30]. These differences can even be found at an organizational or 
individual level. Therefore, it is important for organizations and designers to carefully consider these 
differences to meet the requirements of the work environment [6]. By considering these differences, 
designers can create the most suitable environment for a high performance, peaceful, healthy, and 
productive workforce that enhances wellness. 
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2.4 Changes in Offices with Covid-19 
The COVID-19 pandemic is a turning point that started changing the way people socialize, work, and 
learn. Although radical changes were not made in the workplaces right after COVID-19 due to economic 
conditions, companies took several temporary and semi-permanent preventions rapidly. These quick 
preventions are considered more importantly today, architects and designers are re-evaluating the 
design principles about the public places. Organizations need to be able to effectively address the 
COVID-19 scenarios. Employees must already be informed about the new rules; however, companies 
can never predict an individual’s decisions. In this respect, even if the employees were informed about 
distance rules, the arrangements also must be carried out in offices.   

Flexibility is a key point while recreating certain spaces in offices, in order to rearrange them for new 
hygienic conditions [31]. Rethinking the necessity of physical collaboration must be decided upon before 
applying distance rules. This will help to do as less change as possible by helping to decrease the 
number of workers in the office. The necessity of presence in the office can be considered under two 
titles as working from home/office and accessing meetings online/face-to-face. Weekly work shifts and 
lunch break shifts need to be considered by the company, not only as a temporary pandemic rule, but 
also in terms of permanent distant working options having a larger part in office workers’ lives in the 
near future [32]. First, the employer needs to analyze the needs of a worker, to decide if they need to 
be present in the office. If not, working from home should be the working style for those workers to 
decrease the density in the office [3]. Second, meetings can be solved step by step by questioning. Do 
they have to be in person? If not, meetings can easily be arranged as video conferences. If yes, then 
number of the people in the room should be limited. This leads to the other step: Does everyone need 
to attend face-to-face? This will help to lower the number of attendants to the meeting. Another step is 
to create and share a meeting agenda so that the time spent together is decreased.   

3 METHODOLOGY 
In this study, the focus is on whether biophilic design methods are still applicable in offices regarding 
the changes with COVID-19 precautions. The objectives of the study include, explaining the connection 
between office design and biophilia, determining the effects of COVID-19 in the offices, analyzing the 
applicability of the biophilic design approach in offices created during the pandemic, measuring the 
effects of biophilic design according to the seven dimensions of wellness, and offering various biophilic 
design proposals in offices created considering the COVID-19 precautions.  

In order to gather data about employee wellness that is related to biophilic design, and data about 
employee thoughts on COVID-19 precautions, the most suitable method was devised as creating a 
design proposal and ask questions to employees on those proposals. Next, to minimize the high number 
of possible answers on some questions that arise from the cultural bounds, choosing employees from 
different countries was considered appropriate. After defining the offices in Turkey, Germany, and 
Portugal; the number of participants was decided as ten from each country. Regarding the distance over 
countries and COVID-19 distance rules in the offices, the most appropriate way to gather information 
was decided as using a survey method. While most of the questions in the survey are linear scale 
questions, to gather different ideas and recommendations from the participants long paragraph 
questions were also preferred. After the data was collected, the answers from the three countries were 
brought together, and the same questions’ answers were analyzed to see the total number of the 
answers in percentages.  

3.1 Design of the Study 
This study aims to find how the biophilic design applications that are made regarding the COVID-19 
hygiene precautions are affecting office employee's wellness. In this context, various design proposals 
and recommendations are given while considering different parts of the office spaces. For this aim, as 
a first step, random offices were chosen that are in three different countries for the research. All of these 
offices are co-working spaces so that findings are comparable and results are generalizable. By applying 
biophilic design additions to the existing design in meeting areas of these offices, it was aimed to learn 
from the participants how these designs affected their wellness (Figure 1, Figure 2, Figure 3).   
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Figure 1. Turkish Coworking Office, Current Meeting Room (left), Biophilic Design Proposal (right) 

 
Figure 2. Portuguese Coworking Office, Current Meeting Room (left), Biophilic Design Proposal (right) 

 
Figure 3. German Coworking Office, Current Meeting Room (left), Biophilic Design Proposal (right) 

After the design proposals were completed, a survey was made consisting of three parts and 15 
questions in total to learn the opinions of the employees on these areas. The first part of the survey has 
demographic questions that ask participants’ ages, genders, professions and how many years they have 
worked in those offices. In the second part it is intended to determine how could this biophilic design 
effects their wellness according to the seven dimensions of wellness which are Physical Wellness, 
Emotional Wellness, Intellectual Wellness, Social Wellness, Spiritual Wellness, Environmental Wellness 
and Occupational Wellness. For this part, answers refer to the combination of responses to the five 
scales: does not affect, partially affects, affects moderately, affects, and heavily affects. In the third part 
questions were asked about changes in participants’ offices according to COVID-19 precautions and it 
is tried to be determined that if the employees are satisfied with the changes made in their offices after 
COVID-19 on the surfaces, on furniture, and on the layout. Their suggestions were received for the 
changes they want to see in their offices. For the second stage of the study, with the guidance of 
information that is obtained from all the studies, biophilic design applications and recommendations are 
given for different parts of offices such as reception and greeting area, open offices, common areas, 
gathering rooms, kitchen and refectory and toilets according to COVID-19 precautions.  
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3.2 Participants 
Participants were selected from random open office space in Portugal, Germany, and Turkey. Since 
different effects of biophilic design on cultures can be seen, random offices were chosen that are in 
three different countries for the research. There were 10 random employees from each office, and 30 
participants in total. By applying biophilic design additions to the existing design in these office spaces, 
the aim was to learn from the participants about how these designs influenced their wellness.  

3.3 Experimental Settings 
According to the photographs taken from the offices, one design proposal was made for each office. 
Meeting rooms were chosen to be redesigned with biophilic patterns in every office, to decrease varying 
answers that can arise from different functions of the spaces. The designs were made regarding both 
the COVID-19 safety rules and 14 Biophilic Patterns.  

After the demographical questions, the survey was divided into two topics; questions about how the 
users think the new design proposal would affect their wellness, questions that are asking their ideas 
and requests about the hygiene of surfaces, furniture, organization, and possible hygiene measures in 
their office.   

4 RESULTS 
The findings reflect employees’ opinions about which biophilic criteria are beneficial for their wellness. 
Survey responses show that 37% of employees were between the ages of 18-24, 53% of employees 
were between the ages of 25-39 and the 10% was between the ages of 40-59. According to the data 
collected, 43% of respondents were female employees and 57% were male employees. Participants 
were selected randomly from different group of professions. Survey responses show that most of the 
participants’ professions were from Information Technologies; which was 56%. Another high-density 
profession group was from art and media design, with 20% of participants. Most of the participants were 
working in their offices between six months and one year. 57% of employees stated that their working 
durations were between six months to one year. Another high rate of working duration of participants 
was between one to three years with 33% of responses. 

The findings of the present study supported previous research that biophilic design enhances significant 
human conditions such as health, productivity, practical thinking, wellness, and creativity that are 
important for offices as well. These were grouped under three main parts in this study: impact on 
employee wellness, creativity, and productivity. It was understood from the data that the biophilic office 
design proposal was most effective on the wellness of the employees when comparing wellness, 
productivity, and creativity. It was obtained from survey results that 43,3% of employees thought that 
biophilic design proposals affected their wellness levels more than their creativity and productivity. The 
seven indicators of wellness dimensions such as Physical Wellness, Emotional Wellness, Intellectual 
Wellness, Social Wellness, Spiritual Wellness, Environmental Wellness and Occupational Wellness 
were considered for this study. Data were analyzed to identify the employee wellness levels that towards 
new biophilic design proposal in their offices. According to the 14 patterns of biophilic design, different 
biophilic office design approaches were set to determine the effects of biophilic design on wellness 
levels of employees. A direct relationship was found between biophilic office design and wellness.  

According to the findings, 50% of employees agreed that biophilic design proposals heavily affected 
their spiritual and occupational wellness levels. The results confirm that biophilic office design is a 
wholesome choice for decreasing stress levels and creating peaceful environment to employees. A key 
factor in increasing people’s wellness is minimizing stress levels. It has been stated that direct or indirect 
connections to nature can have a positive effect on an individual's reported stress levels [27]. However, 
according to the responses it was seen that design proposal were not very effective on the physical 
wellness levels of employees. More than 50% of the employees rated 1 (does not affect) and 2 (partially 
affects) that this proposal increases their physical activity in the office. This might be due to several 
aspects from not being able to predict how biophilic design patterns could be utilized to affect physical 
wellness as well as not being able to predict implications of the close relationship between mind and 
body.  

Employees’ results in Germany show that they are more concerned about the daylights, plants, and 
natural materials in their offices then the painting and other factors. In addition, employees’ results in 
Turkey show that they want to see more organic shapes and bright colors. However, the most desirable 
factor was having plants and keeping fresh air in their offices. Similarly, employees in Portugal stated 
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that having plants and fresh air makes them feel connected with nature the most. Differences were found 
amongst the responses to different suggestions on employees’ satisfaction levels with the changes 
made in their offices after COVID-19 regarding the surfaces, furniture, and layout. The employees in 
Portugal who answered that they were not satisfied with the ventilation also stated that they wish they 
could open the windows. Moreover, some employees in Germany that said they were satisfied with the 
ventilation stated that they were using the windows a lot for ventilation. These statements showed how 
the airflow from the windows can make people more satisfied. This can be due to the fact that air flowing 
from a window feeling fresher than the air from the air conditioner. This is a finding that shows how 
biophilic design patterns are useful in the pandemic period; using the ‘airflow’ pattern was giving 
satisfaction to users as a biophilic design pattern before the pandemic period, and now users 
consciously express that having fresh air will make them feel better and more comfortable in the office. 
Some employees in Turkey that stated they were not satisfied and wanted the office to be cleaned more 
frequently, and one person stated that s/he wished that the office was better ventilated. One employee 
from Portugal stated that s/he wanted more space between people, and one employee stated that their 
temperatures were not measured at the entrance. In Germany, three employees stated that wanted their 
office to be cleaned more frequently and one person said that their refectory was closed due to COVID-
19 precautions, and s/he did not feel relaxed when s/he was eating at the desk that that they worked at. 
With the help of the former studies conducted and findings of this study, it can be seen that there are 
several suggestions that can be given to the various areas in offices. 

5 CONCLUSIONS 
This research aimed to find how the biophilic design applications that are made regarding the COVID-
19 hygiene precautions are affecting office employee's wellness. Based on the answers given to the 
questions on design proposal and user ideas about the proposals’ effects on their wellness, it can be 
concluded that biophilic design patterns are mostly in line with and can be easily adapted to pandemic 
conditions. Moreover, the growing need to be close to nature that is felt more intense with the pandemic, 
makes the users more aware of their needs to be close to nature, thus makes the effects more powerful 
when the connection to nature is provided through design. Biophilic design suggestions that would work 
with all dimensions can be developed in future research about the topic  

In conclusion, even though some kinds of biophilic applications are restricted due to hygiene 
precautions, biophilic design still has the positive effect on employees, and indeed can create significant 
changes in atmosphere in offices. In this period of life where people are restricted to go out, the 
connections to nature are getting weaker and people realize the absence of nature in their lives. Many 
people are stuck between homes and offices. While homes might be places where people can be more 
flexible in terms of design, however offices are designed by business owners and other decision makers, 
and therefore might not carry key criteria important for the wellbeing of employees that might also 
contribute to the business itself.  

There have been studies that have investigated countless positive influences of biophilic design on 
human nature and behavior in schools, shopping malls, and homes [33] [34] [35]. There is a need for 
more research in various environments to understand our relation to aspects of nature, especially at a 
time when human beings are in dire need of natural resources and patterns for healing and wellness. 
Since biophilic design appears to be enhancing overall wellness, this can be a crucial time to use it in 
offices now that work environments are slowly opening, in order to strengthen the connections between 
human beings and nature.  
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Abstract 
Children’s picture books can be identified as a key medium for effective storytelling. The preparation of 
a book includes various branches of graphic design, including book design, typography and most 
importantly illustrations. It is the authors’ belief that the research in terms of how picture book illustrations 
affect messages received by children and the general affective response of children to reading, which 
is expected to influence reading habits that will continue throughout life, may be expanded upon. This 
study focuses on illustrations in children’s picture books to investigate the role they have in children’s 
developing reading habits for quality illustrations found in picture books are key in providing children not 
only the basis for a habit of reading, but also a type of visual education to be used as a library throughout 
their development. While a child-friendly approach is necessary to initiate direct communication with 
children, it is not an invitation to see this as a simplified or “childish” approach to illustrating, as may be 
evidenced by the successful examples. Children’s picture book illustrations are also significant for art-
appreciating parents who often read the books to their children. Well-produced picture books have the 
potential to provide a visually stimulating and educational reading experience for the parents as well, 
enhancing bonding between the parent and child.  

With increasing number of platforms and publishers that put out books both as hardcopy and/or digitally 
every day, parents have a difficult challenge in choosing visually stimulating books for their children 
which also have to compete with well-designed moving images as found in various device applications 
and games. It is observable that once children are attached to a book, it is more likely they will seek out 
other books to create a similar kind of connection with and this endeavor encourages them to become 
curious and to read more in other fields as well. Moreover, carefully considered picture books that are 
prepared with a kind of creativity that may stray from the marketplace norm also function like artworks, 
communicating to the reader that they are important and taken seriously, contributing to children’s 
feelings of self-worth. 

Analyzing the illustrations of children’s picture books in Turkey with the highest purchase rate according 
to publishers and are acclaimed by authorities in the field, this study discusses the style and approach, 
technique, texture, color, and overall illustration properties of these books and their effect on the primary 
target audience that is children. Findings show that picture books including classically artistic and 
textured methods and techniques such as collages and mixed media used in tandem with modern 
sensibilities and a layered understanding of the text that adds depth to the overall story are preferred 
over ones with artwork relying too much on digital representation techniques. Turkish picture books 
created by Turkish creators are chosen frequently, however, translated books appear to have priority in 
terms of sales. With this study, the aim is to create awareness about the significance of the topic that 
may have an influence on publishers and illustrators of children’s books in the future, because picture 
books that include innovative, artistically sensitive artwork encourage young children to discover other 
books and build reading habits that will guide them throughout their lives. 

Keywords: Children’s picture books, illustration, publishing, reading, life-long learning. 

1 INTRODUCTION 
A picture book is defined as, “a book that consists wholly or chiefly of pictures” [1], and also one in which 
the illustrations are as important as, if not more important than the text [2]. It has also been defined as, 
a book that focuses on illustrations to create meaning and the story, while providing a rich, visual 
experience [3]. While one expects a certain level of simplicity and straightforwardness, the illustrations 
also need to be elaborate enough to maintain interest and invite the child to observe. Natural aspects, 
optimism, contrasts of themes like good and evil, repetition, didacticism with possible warnings, and 
identification while reflecting a child’s perspective are common characteristics of picture books.  
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Children’s picture books can be identified as a key medium for effective storytelling. The preparation of 
a book includes various branches of graphic design, including book design, typography and perhaps 
most importantly, illustrations. It is the authors’ belief that the research in terms of how picture book 
illustrations affect messages received by children and the general affective response of children to 
reading, which is expected to influence reading habits that will continue throughout life, may be 
expanded upon. This study focuses on illustrations in children’s picture books to investigate the role 
they have in children’s developing reading habits for quality illustrations found in picture books are key 
in providing children not only the basis for a habit of reading, but also a type of visual education to be 
used as a library throughout their development.  

While a child-friendly approach is necessary to initiate direct communication with children, it is not an 
invitation to see this as a simplified or “childish” approach to illustrating, as may be evidenced by the 
successful examples. Children’s picture book illustrations are also significant for art-appreciating parents 
who often read the books to their children. Well-produced picture books have the potential to provide a 
visually stimulating and educational reading experience for the parents as well, enhancing the bonding 
experience between the parent and child. Thus, picture books are meaningful accumulations in a child’s 
development, which are carried throughout one’s life.  

2 THE EFFECTS OF PICTURE BOOK ILLUSTRATION ON READING HABITS 
Effective reading habits lasting a lifetime are formed while a child is young by both observing parents 
while reading and being immersed in reading habits on one’s own. Reading habits have been shown to 
develop vocabulary size, empathy, better perspective taking skills, as well as emotional vocabulary [4]. 
Access to books is key to start developing these skills and literacy is much improved with this condition 
[5]. Access to books with quality illustrations is possible through the recognition of the significance of 
these books in terms of long-lasting positive effects [6]. According to previous research, certain qualities 
of illustrations have been found to impact style preference in relation to comprehension. Realistic and 
bright illustrations have been preferred over abstract and somber illustrations [6]. The age of children, 
the story, and other environmental factors are naturally variables that need to be taken into consideration 
in other research. Moreover, the role of learning and how the book and story are remembered over time 
carry great significance.  

The artwork created for children’s picture books may act as a tool in the development of children’s 
interpretive skills. Looking at and observing the illustrations in a picture book and decoding the figures, 
shapes and symbols, in a way “reading” the images, may allow for children to be open to interpret other 
types of symbols, namely letters, words and sentences. For young children, illustrated books open the 
door to understanding story. Illustrations provide young readers with an immediate vision of the 
characters, setting, and mood of the story.  

Children instantly respond to characters from their visual appeal. We all know and love many picture 
book characters from their image alone. The first introduction to decoding words and story comes from 
interpreting the visual narrative. Picture books are especially helpful in this process, particularly in books 
where the illustrations play a vital part in the storytelling. Stories that rely on the images to complete the 
narrative, encourage active interpretation and engagement. It is hugely enjoyable for children to discover 
clues in the illustrations that inform them of vital elements in the story. This is particularly apparent in 
the case of the unreliable narrator. Immediately, children set out to discover the clues within the 
illustrations. 

Picture books are a truly unique genre. They rely on the visual narrative as an essential ingredient of 
storytelling. This makes them a perfect medium for children’s first relationships and enjoyment of story 
and art [7]. 

Studies involving brain scans of preschool children by the Reading & Literacy Discovery Center of 
Cincinnati's Children's Hospital found evidence of the ‘potential benefits of reading and the potential 
detriments of screen time on brain development’. The studies also found that reading picture books are 
better for children’s brains than video or text. Picture books can be read to children of all ages — from 
babies through to teenagers. Sophisticated picture books make great read-alouds for secondary 
students, who appreciate the layered meanings and themes. Sophisticated picture books that are read 
aloud regularly, regardless of the age of children helps develop comprehension skills that last a lifetime.  

The best picture books provide an appealing mix of engaging story, strong characters, rich language, 
and visual wonder. The greater one’s knowledge of the books, the greater one’s ability to inspire a love 
of reading, writing, and inquiry. Talking with children about picture books stimulates wonderings while 
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building comprehension, empathy, and visual and critical literacy and draws attention to how the book 
is designed, looks, and feels. Moreover, discussions on books that focus on how events develop, 
enhances reasoning skills [8]. 

3 APPROACHES AND TECHNIQUES USED IN CHILDREN’S PICTURE BOOK 
ILLUSTRATIONS OF TODAY 

Children’s picture books require the author and the illustrator (sometimes the same person) work in 
tandem to create a visual story experience that will pique the interest of children and delight them. 
Children’s literature author and literary agent Tracy Marchini notes that there are a couple of key factors 
that play a part in a picture book being successful such as illustrations that are varied, colorful, engaging 
and add new layers to the text, visually and thematically identifiable characters that are conduits of 
emotion, humor, an interesting plot relayed through the use of rich vocabulary, and text and illustrations 
used in a way to create a rich atmosphere that invites re-reading [8]. According to Cunningham and 
Stanovich, the rare words used in children’s literature is much more than in conversations of adults 
except a few minor instances [9]. Perhaps this is, or should be similar in fashion to the variations of 
techniques and approaches used in the creation of the illustrations of such books as compared with 
other types of illustration aimed at adults.  

Teacher librarian Megan Daley considers children’s picture books to be “works of art which should adorn 
the walls of art galleries and libraries” [8]. There are as many styles of illustration to be used in a picture 
book as there are illustrators around the world producing works, yet one main distinction may be made 
in today’s climate: traditional illustration and digital illustration. Although all artwork to be used within a 
picture book will eventually be digitized so as to be mass produced, the technique of producing an 
illustration solely or in part through the use of digital applications or opting to create the main portion of 
an artwork by hand, using classical painting and art techniques creates a distinction between the 
illustrations that is easily observable and plays a key role in the preferences of the target audience. In a 
simplified definition, traditional illustrations may be described as ones where tools such as pencils, pens, 
charcoals, paints (acrylic, gouache, oil, and the like), different printing techniques such as woodcut and 
monoprint are employed while digital illustrations are mainly created on desktop, laptop or tablet 
computers.  

It is also common for illustrators to combine these two techniques to achieve results that benefit from 
the strong aspects of both methods. It is a matter of choice and stylistic preference of the illustrator, 
author and in some cases the publisher how a picture book will be illustrated or an illustrator will be 
picked to illustrate a book. While with traditional illustration techniques, because the tools and the way 
they are put to use are not readily available as in a computer application, it is much easier to achieve 
results that are more personalized therefore surprising and different from other works found in 
bookstores, digital tools are developed every day in order to replicate and perhaps someday surpass 
the effects created through the use of traditional tools. 

The approaches, meaning general style of illustration, used in picture books may be summed up in a 
few basic categories according to author Karen Ferreira; “Cartoonlike illustrations may display 
characters, gestures and movement in an exaggerated manner while a realistic approach to illustration 
in a picture book usually means a type of representation of the living things, objects and environments 
true to life, with shapes, proportions and color readily observed in daily life” [10] [11]. There are picture 
book illustrations making use mostly of line drawings with one or few colors and also books with 
expressive sketch like drawings where the drawings are less refined in order to capture the dynamism 
of the drawing gesture to infuse the illustration with a kind of kinetic life.  

Stylized approaches to illustration in picture books deviate from the naturally expected, conventional 
forms to often present simplified or geometric shapes and patterns and may create in the reader the 
excitement of seeing something new as is the case with illustrations that may be dubbed “whimsical” 
due to the colorful, dreamy, and fun atmosphere they create. While these categories are simplified and 
seem to separate the whole range of possibilities presented by the many illustrators and their techniques 
into a few boxes which in fact sometimes crossover into each other or demand another category all on 
their own, this section is noted down just to give a basic idea of the main visible style of the artwork that 
a reader may come into contact with in the children’s picture book section of a bookstore. 

As with the many different styles of approach that may be taken with in the illustration of a picture book, 
there are also many different techniques that are deeply connected with the medium chosen for the 
illustration: With watercolor illustrations, it is easier to capture a more ethereal, delicate feeling through 
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softer images usually using pastel colors. The fast drying, water based acrylic paints when dried become 
thick and opaque thus lending themselves well to the creation of brighter and sharper images 
reminiscent of both oil paintings and watercolor paintings depending on the way they are used. Very 
popular among classical animation production design illustrations is gouache, which may also be mixed 
with water to achieve different levels of consistency.  

It may also be applied dry to create what is called the dry-brush effect. Some illustrators use inks, pens, 
pencils and charcoal to make marks on the page to be turned into illustrations and others use traditional 
printing techniques such as wood-cutting, engraving, lithography and silkscreen printing to create works 
that are more layered and closer to high art rather than commercial art. Collage and mixed media works 
have also been popular among illustrators of picture books and seem to have a resurgence in the 
children’s picture book art of today.  

Today’s children’s picture books are often illustrated using digital tools or the illustrations that are created 
using traditional methods are worked on in design and illustration-oriented applications in computers. 
Digital-freehand illustrations are created digitally, in various kinds of software. Freehand digital art is 
created as one would draw on paper. Thus, the shapes and lines are organic (without perfect geometry, 
exact straight lines and the like). There are sub-categories in this medium, however, in this paper, only 
freehand raster and freehand vector illustrations are mentioned. Raster illustrations may be defined as 
illustrations created in pixels (tiny squares that make up the images on a computer screen). These 
illustrations tend to have more natural shading, organic and “imperfect” lines and look more like art made 
using traditional methods. With vector illustrations, the information is stored as mathematical statements. 
Vector illustrations often have more “perfect”, smooth lines and shapes (e.g. perfect circles), flatter 
colors and hard/crisp edges to the art (instead of softer, smoother shading). As digital illustration 
software has advanced, there are increasingly more ways to make raster resemble vector and vector 
like raster illustrations [12] that will be covered in further research.  

4 THE EXAMINATION OF PICTURE BOOK ILLUSTRATIONS FROM AROUND 
THE WORLD WITH REGARDS TO THEIR EFFECT ON READING HABITS 

There are, all around the world, a myriad of children’s picture books illustrated by numerous illustrators, 
illustrating either the texts penned by other authors or ones they have written them themselves. As the 
number of such books multiplies, and even though they are produced with varying degrees of quality 
and success, some works are able to stand out from among the crowd it seems. Out from the countless 
number of works, only a few are deemed worthy to be awarded by different organizations every year on 
account of their excellence. One such work is Lin Lian-En’s picture book, written and illustrated by her, 
titled “Home” that has been awarded the Bologna Children’s Book Fair Bolognaragazzi Fiction 2021 
Award. The book is described on the book fair’s website as: 

“… an exquisitely produced poetic consideration of space. From the rounded corners of the 
book to the cardboard covers and thoughtful understated use of endpapers, the book 
makes full use of material elements to create an inviting rich space that can be revisited 
endlessly… just like home. The evocative collages invite meditation and express deep 
meanings about the centrality of home and its connectedness and embeddedness into 
other spaces. For instance, the visibly torn edges of the various elements used in the 
collage show the possibility of composing expansive spaces with domestically found 
objects, reminding us that even when confined, we can create worlds.” [12]. 

The description focuses on the choice of materials used in creating the collages and their connection to 
the text in creating a rich, multi-layered experience. From this, it is possible to understand that creativity 
in material choice and the way they are employed in relation to the text is an important aspect that is 
taken into consideration in the consideration of illustrations in picture books. 

The illustrations in the winner of the grand prize at the Nami Concours: Nami Island International Picture 
Book Illustration Concours 2021, “Francois Truffaut: Il Bambino Che Amava Il Cinema” (Francois 
Truffaut: The Child Who Loved Cinema), illustrated by Victoria Semykina, were created by a mixed 
technique employing watercolor, tempera, pastels and digital tools [13]. Described by the illustrator on 
her Facebook page as “the toughest project she has ever drawn” [14], the illustrations display a wide 
array of representations of the human form, building them upon a strong foundation of anatomy. In fact, 
all types of representations, be it the light and shadow, objects, scenery or living beings are built on a 
solid understanding of their structure and then stylized so much to look like impressionistic and 
spontaneous creations. Once again, as in the case with Lin Lian-En’s picture book “Home”, the variety 
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in materials is used to create images unlike others and the use of multiple materials and various ways 
almost seems to be one of the prerequisites of the contemporary picture book. 

The idea for Oliver Jeffers’ picture book “Here We Are: Notes for Living on Planet Earth” which was both 
the number 1 NY Times Bestseller and also the number 1 TIME book of 2017, might have sparked in 
Jeffers’ mind when he brought home his first child and said “here we are” [15]. A painter and fine artist 
aside from being a bestselling creator of picture books, Jeffers’ book describes many aspects of life on 
Earth as to a child who has just arrived and is devoid of all the information relating to this new experience. 
He accomplishes this through colorful illustrations including many little details which allows for multiple 
re-readings. The illustrations are created through a mixture of paintings using different kinds of paint 
and digital art. While the backgrounds, the atmosphere and the general foundation is built upon the 
painted textures, the many details are added on by digital means. 

The three different examples in this section show that the creation of a rich experience through the use 
of various textures, materials, details, color schemes, types of representation and the like is key in 
creating illustrations that are visually interesting and invite re-reading and also are useful in adding new 
layers of meaning to the text. While simplicity is necessary in the language and overall look of the 
illustrations, traditional illustration methods and mixed media techniques offer up surprises for the eye 
of the reader to revel in. Perhaps technically different yet similar in approach are some examples to be 
found among the children’s picture books produced in Turkey. 

5 PICTURE BOOK ILLUSTRATION IN TURKEY AND TARGET AUDIENCE 
PREFERENCES 

The illustration styles used in children’s picture books in Turkey are quite varied and have grown 
exponentially in recent years. The styles vary according to book content, publishers’ preferences, and 
whether they are in their original language or are translated. This last feature can be more important 
than it appears as incompetent translations can lead to loss of meaning, may affect comprehension, and 
give messages of less value to the children and parents reading them.  

Analyzing the illustrations of children’s picture books in Turkey with the highest purchase rate according 
to publishers and are acclaimed by authorities in the field, this study discusses the style and approach, 
technique, texture, color, and overall illustration properties of these books and their effect on the primary 
target audience that is children. Among several examples, the few that are chosen are exemplary in 
terms of the experience they create for the readers.  

Several of the aforementioned characteristics, such as simplicity, elaboration, and identification can be 
seen in “Yagmur Adam ve En Guzel Dans” (Dancing with the Rain), illustrated by Ugur Altun, which has 
received the Communication Arts’ 2019 Award of Excellence. Natural aspects such as fish and trees, a 
pool and grass are created with different types of printing and drawing materials and worked together in 
the image processing applications in a sort of collage technique familiar to children and have the 
potential to readily engage them. The choice by Altun to use different materials, inks, pencils and digital 
tools for the representation of different creatures, materials and things allows for the illustrator to create 
a new kind of look, within the same picture, for each individual creature or object thus capturing a 
stylistically shaped yet perhaps more viscerally accurate representation. 

Another impactful book with regards to its illustration style is “Yıldız Kusu” (Star Bird), again carrying 
recognizable features of nature, such as stars, birds, and green fields. Moreover, the caricature-like 
style of Mert Tugen, the illustrator, with overlapping elements and colors is creative and appealing for 
children. Tugen captures an authentic handmade feeling with the illustrations which are most likely 
created using digital tools. “Bir Sonbahar Oykusu” (A Fall Story), illustrated by Pelin Turgut, is another 
book employing digital tools to create the visuals of the collage technique, depicting a child character to 
identify with. The colors are impactful in that mostly neutral, pastel colors have been used with accents 
of orange that is layered and visually textured. Elements of nature such as, trees, leaves, mountains, 
and clouds are effectively used for familiarity, also providing an enriched reading experience. The 
shapes of trees, the overall color scheme, the choice of textures all empower the atmosphere of Fall 
which is relatable to any child that has experienced the season. This kind of identification makes for a 
reading experience that is deeper, instrumental on how the child views the world that will have effects 
on to their adulthood. 
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6 RESULTS 
Analysis findings show that picture books including classically artistic and textured methods and 
techniques such as collages and mixed media used in tandem with modern sensibilities and a layered 
understanding of the text that adds depth to the overall story are preferred over ones with artwork relying 
too much on digital representation techniques. In Turkey, Turkish picture books created by native 
creators are chosen frequently, however, translated books appear to have priority in terms of sales 
although they are often much more expensive.  

With this study, the aim is to create awareness about the significance of the topic that may have an 
influence on publishers and illustrators of children’s books in the future, because picture books that 
include innovative, artistically sensitive artwork encourage young children to discover other books and 
build reading habits that will guide them throughout their lives. Where the Wild Things Are, The Tiger 
Who Came to Tea are just a few of the iconic books that are well known around the world in terms of 
their story, but perhaps equally with their illustrations.  

7 CONCLUSIONS 
The current situation in the World and in Turkey reflects a varied range of picture books for which access 
and awareness in terms of quality are crucial. Simplified, computer generated illustrations that are quite 
commonly used today are often not engaging, while studied ones that use a variety of techniques that 
invite children to explore are. Engagement with the book enhances interest in the content as well, 
directing and holding attention, which is a challenge in the current times.  

A sense of respect for both children and parents in terms of creating enriched visual resources for 
children to deliver educational content needs to be at the core of picture books. Seeing the child not as 
a lesser human being who we can present simplified imagery is problematic to say the least. Placing 
images just for the sake of their inclusion contradicts the ideal purpose of having them there in the first 
place. There are quite successful picture books today produced in collaboration with illustrators and 
graphic designers, however, the speed of publication and the vastness of publishing companies, 
naturally leads to several books that are not of the standard discussed in this paper.  

The role of favorite picture books in one’s memory shows that the stories and visual experiences have 
the potential to be carried in one’s thoughts for a lifetime and therefore deserve great recognition and 
much more research that spans geography, age, gender, and other aspects in relation to engagement, 
memory, lessons learned, and lifelong reading habits.  
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LEARNING IN A PANDEMIC AND BEYOND: FIRST YEAR LIBERAL 
ARTS STUDENT PREFERENCES AND PERSPECTIVES REGARDING 
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UNITED STATES 
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Abstract 
Like many liberal arts colleges at large public institutions in the United States, the College of Liberal Arts 
(CLA) at the University of Minnesota-Twin Cities had very few online courses before the COVID-19 
pandemic. Courses in CLA categorized as completely online went from 3.2% in the Fall 2019 academic 
term to 64.9% in the Fall 2020 academic term. In light of this large change, what was the experience of 
students in the College? What is the appropriate blend of course modalities after the COVID-19 
pandemic? How many online courses should continue to be offered online, and how many should go 
back to an in-person format? 

These choices have consequences. Supporting the development of quality online courses requires 
college resources at a time of changing student demographics and strains on institutional finances. 
Offering courses in modalities that students do not want or will not take misses an opportunity to serve 
them and maintain or grow enrollments, and it potentially creates financial challenges. 

To help answer these questions, the authors administered a survey to 1,870 CLA first year students to 
understand their experiences in online courses during the Fall 2020 academic term and their 
preferences for online and in-person courses after the COVID-19 pandemic. 

The results of the survey results will be described as well as their implications for the types of courses 
that a liberal arts college at a flagship public university in the United States could offer after the 
pandemic. 

Keywords: post-pandemic, student preference, online courses, modality, enrollment. 

1 INTRODUCTION 

1.1 The Shifting Mix of In-Person vs. Online Course Modalities at 
Postsecondary Institutions in the U.S. Before the COVID-19 Pandemic 

Postsecondary education in the United States (U.S.) is a continuous interaction of economic and market 
forces as institutions work to create and offer academic programs that will appeal to potential students 
who, themselves, represent a shifting landscape of demographic factors. In the U.S., we see this 
intersection in the competition for students among institutions that began escalating many years prior to 
2020 as student population demographics began to shift and impact postsecondary enrollment. As 
Seaman, Allen, and Seaman reported in 2018, overall postsecondary enrollments have been decreasing 
in the United States in recent years, falling 3.8% between 2012 and 2016 [1]. Within this overall decline, 
the percentage of postsecondary students in the U.S. taking at least one online course increased by 
17.2% in that same timespan [1], evidence of shifting academic program demand among students and 
institutions adapting to that changing demand.  

1.2 The Disruption of COVID-19 and Potential Long-Term Impacts of Program 
Modality 

The COVID-19 pandemic created immense disruption among most postsecondary institutions across 
the world and the U.S. in the Spring of 2020. Many institutions were forced to quickly shift from in-person 
instruction (students physically attend the course in an instructional space at a specific time) to various 
forms of online instruction (students participate in course activities online in a synchronous or 
asynchronous format) in order to continue teaching students and sustain institutional operations. The 
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COVID-19 pandemic amplified the downward trends in postsecondary enrollments in the U.S. [2], putting 
immense strain on institutional finances [3]. 

As postsecondary institutions plan for the landscape beyond the COVID-19 pandemic, questions loom 
about what types of course modalities will resonate with returning and prospective students. Will 
students want to continue taking most of their courses in an online modality after the COVID-19 
pandemic or will they want a shift to an in-person modality or a combination of the two? Will they enroll 
in or continue at an institution that does not offer programs and courses in their preferred course 
modalities? 

Studies of the impact of the COVID-19 pandemic on course modality preferences among postsecondary 
students are emerging, with many showing increased student preferences for online course modalities. 
Barbaro found that students who attended institutions that primarily offered online courses before the 
COVID-19 pandemic preferred continuing to take online courses in subsequent academic years [4]. 
Seaman and Johnson found nearly 75% of respondents to their survey expressed a preference for 
online courses in the future [5]. Several studies, such as those by Castro and George [6], Roy and 
Covelli [7], Glazier and Harris [8], and Nguyen et al. [9] found a consistent relationship between 
respondents’ preferences for online course modalities and their engagement levels in online courses 
during the COVID-19 pandemic. This study strives to explore this topic within the context of a liberal arts 
college within a public university within the U.S. 

1.3 An Opportunity to Examine Student Preferences Regarding Online 
Courses at the University of Minnesota-Twin Cities 

1.3.1 The University of Minnesota-Twin Cities and College of Liberal Arts 
The University of Minnesota-Twin Cities (U of M) is an American public land-grant research university 
located in the Minneapolis-Saint Paul metropolitan area of the state of Minnesota. It is the flagship 
campus of the University of Minnesota System, consisting of seventeen colleges and schools [10]. The 
Twin Cities campus is among the ten largest individual university campuses in the United States, with 
47.566 enrolled students in the Spring 2021 academic term [11]. 

The University’s College of Liberal Arts (CLA) is made up of thirty-one departments in the disciplines of 
arts, humanities, and social sciences [12]. It is the largest individual college in the entire University of 
Minnesota  System, consisting of 13,587 enrolled students (12,020 undergraduate, 1,485 graduate, 82, 
non-degree in Spring 2021) [11] and 1,268 faculty and instructors (Fall of 2020) [13]. 

1.3.2 The CLA First-Year Experience Program 
As part of their introduction to university life, all first-year CLA students (approximately 1,800 to 2,000 
depending on the incoming class size) at the University of Minnesota-Twin Cities are required to take 
CLA’s First-Year Experience (FYE) course. The goal of FYE is to prepare incoming students for success 
in their University and post-graduate life by helping students learn effective study habits, connect them 
with CLA faculty and staff, and help them learn to access CLA and University resources such as libraries 
and CLA Career Services [14]. FYE utilized a blended course format (some course activities taking in-
person and some taking place online) and switched to a fully online modality in the Spring 2020 
academic term in response to the COVID-19 pandemic. 

1.3.3 The Advantages of Surveying FYE Students 
The unique structure of the FYE program afforded the authors with an excellent opportunity to better 
understand the preferences and perspectives regarding online courses among students. The 
requirement that all first year CLA students take the FYE course provided the authors with a large, 
comprehensive population of CLA students to survey. Furthermore, collaborating with the FYE program 
director and instructors allowed the authors to efficiently survey a large population of CLA students 
without needing to reach out to instructors in potentially dozens of courses to survey an equivalent 
number of students. Lastly, a similar survey of FYE students was conducted in the Fall of 2018 to 
understand the attitudes about in-person and online courses among that cohort of FYE students. 
Conducting another survey on this topic among Fall 2020 FYE students provided an opportunity to 
compare whether FYE student attitudes had shifted in the subsequent years. 
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1.3.4 CLA Course Modalities Before the COVID-19 Pandemic and during Fall 2020 Term 
CLA courses are offered in two primary modalities: in-person and online. Before the COVID-19 
pandemic, most CLA courses were offered in an in-person modality. In the Fall of 2019, 94.7% CLA 
course sections listed in the course catalog were classified as in-person, whereas 3.9% were classified 
as online. The shift to an online course format in the subsequent year was substantial. In the Fall of 
2020, 31.4% of CLA course sections listed in the course catalog were classified as in-person, while 
64.9% were classified as online [15]. 

1.3.5 The Use of Technology in CLA Courses Before and During the COVID-19 Pandemic 
While most CLA courses were taught in-person before the COVID-19 pandemic, the use of the 
University’s primary educational technology tool - the Canvas Learning Management System (LMS) - 
was high among all courses (in-person and online) before the COVID-19 pandemic. Approximately 87% 
of Fall 2019 courses had an active Canvas LMS site. That ratio rose to 99% of courses with an active 
Canvas LMS site in the Fall of 2020 to accommodate both in-person and online learning [16]. 

2 METHODOLOGY 

2.1 Survey Structure 
Students enrolled in FYE are regularly surveyed about their experiences acclimating to college life and 
their experiences in the course as part of the FYE curriculum. In the Fall of 2020, the FYE director and 
instructional staff planned to conduct a ten-question survey of FYE students covering well-being, sense 
of belonging, support structures, satisfaction with the FYE course, and students’ housing. The FYE 
director welcomed the authors’ request to include twelve questions about FYE students’ preferences 
and perspectives regarding online courses in that survey. 

The twelve questions regarding online and in-person course covered investigated the following topics: 

1 The type of courses respondents were enrolled in during the Fall 2020 academic term (online, in-
person, blended, and a mix of online, in-person, and blended). 

2 Whether any of the online courses they took were synchronous (instruction taking place live via 
a video conferencing tool). 

3 Whether any of the online courses they took were asynchronous (instruction taking place via 
video recordings or other non-live instructional materials).. 

4 What instructors in online courses did to create an effective online learning experience. 
5 What instructors in online courses could do to better support student learning. 
6 What factors (lack of internet access, computer access, lack of workspace, course accessibility 

problems, physical illness, mental illness, etc.) prevented respondents from regularly participating 
in their online courses. 

7 Student preference for online courses (all, most, half, some, or none) compared to in-person 
courses in future courses they take at the University of Minnesota after the conclusion of the 
COVID-19 pandemic. 

8 Student agreement (do not agree, slightly agree, moderately agree, or strongly agree) with 
statements about online courses, such as “Online courses are convenient to me,” “Online courses 
offer flexibility to my schedule,” “Online courses increase my ability to effectively learn,” “Online 
courses allow me to easily understand the course content,” and “Online courses are worth the 
tuition I am paying for them.” 

9 Any other features of online courses that students found to be valuable. 
10 Student agreement (do not agree, slightly agree, moderately agree, or strongly agree) with 

statements about in-person courses, such as “In-person courses are convenient to me,” “In-
person courses offer flexibility to my schedule,” “In-person courses increase my ability to 
effectively learn,” “In-person courses allow me to easily understand the course content,” and “In-
person courses are worth the tuition I am paying for them.” 

11 Any other features of in-person courses that students found to be valuable. 
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12 Student preference for synchronous or asynchronous online courses (all, most, half, some, or 
none) compared to in-person courses in future courses they take at the University of Minnesota 
after the conclusion of the COVID-19 pandemic. 

2.2 Survey Administration 
Beginning in late November of 2020, the survey was administered to all 1,870 Fall 2020 FYE students 
by FYE instructors using the Qualtrics survey software tool. The instructors regularly communicated a 
link to the survey via email and also directed students to a link to the survey through content and 
messaging within the FYE course Canvas LMS site. The survey remained available to students until late 
December of 2020. 

Rather than the survey responses being anonymous, respondents’ University of Minnesota usernames 
were recorded with their knowledge and consent. This allowed student demographic data maintained 
by the University to be joined into the survey results after completion. 

The survey data was analyzed using Google Sheets and Jamovi statistical analysis software. 

2.3 Research Questions 
1 What are the preferences for online and in-person courses among FYE students after the  

COVID-19 pandemic is over? 
2 How do these preferences compare to the preferences for online and in-person courses among 

Fall 2018 FYE students? 
3 Are there particular perspectives about online courses among Fall 2020 FYE students related to 

student demographic variables? 

Given the scope of the survey and data collected, additional research questions on topics such as factors 
that prevented respondents from regularly participating in their online courses and respondents’ self-
reported responses regarding how online courses could be improved could be asked. However, these 
additional questions will not be raised in this paper in order to adhere to ICERI page limits. 

3 RESULTS 

3.1 Survey Response Rate and Demographic Distribution 
Five hundred eighty-nine respondents completed the survey for a response rate of 31.5%. 

As displayed in Table 1, five demographic variables were added to each respondent’s survey record 
after the survey was administered. 

Table 1. Survey Demographic Variables, Values, and Percentage of Respondents. 

Demographic Variable Values (Percentage of Respondents) 
Ethnicity Asian (10.4%) 

Black (3.9%) 
Hispanic (4.3%) 

International (6.6%) 
Multiple Ethnicity (4.4%) 

Unknown (1.4%) 
White (68.7%) 

Legal Sex F (55.7%) 
M (44.3%) 

First-Generation Postsecondary 
Attendance Status 

No (83.5%) 
Yes (16.5%) 
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Pre-University Residency 
Location 

Minnesota (69.1%) 
Reciprocity (WI, ND, SD) (16.4%)  [17] 

Out of state (other than WI, ND, SD) 7.7(%) 
International (includes Manitoba Province of Canada) (6.8%) 

Residency Location During Fall 
2020 Academic Term 

Minneapolis-St. Paul (54.4%) 
Greater Minnesota (outside of Minneapolis-St. Paul) (14.7%) 

Wisconsin (14.4%) 
Other US State (7.7%) 

North Dakota (.9%) 
International (6.8%) 

South Dakota (1.1%) 

As the distributions show, a majority of respondents ethnically identify as White (68.7%), have a legal sex 
of Female (55.7%), are not the first generation in their family to attend postsecondary education (83.5%), 
are from the state of Minnesota (69.1%), and resided in the Minneapolis-St. Paul metropolitan area in the 
Fall of 2020 (54.4%). The demographics of the survey responses were closely representative of the overall 
FYE course population, which provided confidence in the ability to draw meaningful conclusions from the 
responses. The exception to this was the difference in the distribution of respondents by legal sex 
compared to the full FYE student population. Therefore, no conclusions related to legal sex were made. 

3.2 Course Modality Distribution and Post-Pandemic Preferences 

3.2.1 Fall 2020 FYE Student Course Modality Distribution 
Four hundred seventy respondents (80%) reported that all of their Fall 2020 courses were online. One 
hundred six respondents (18%) had a mix of online, blended, and in-person courses. Twelve 
respondents (2%) reported that all of their courses were blended. No respondents reported that all of 
their courses were in-person. 

3.2.2 Post-Pandemic Course Modality Preferences 
As displayed in Fig. 1, 39.1% of survey respondents stated a preference that all of their University of 
Minnesota-Twin Cities courses use an in-person modality after the COVID-19 pandemic concludes, 
while 35.2% stated a preference that most of their courses use an in-person modality (with some taking 
place online). 12.4% indicated a preference that half of their courses use an in-person modality. 5.6% 
of respondents stated a preference that most of their courses use an online modality, while 4.6% 
indicated they would like all of their courses to use an online modality. 3.1% indicated they had no 
modality preference. 

 
Figure 1. Post-Pandemic Course Modality Preferences Among Fall 2020 FYE Survey Respondents. 
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3.2.3 Course Modality Preferences, Fall 2018 FYE Students vs. Fall 2020 FYE Students  
As stated in section 1.3.3, a similar survey of FYE students was conducted in the Fall of 2018 to 
understand their attitudes about in-person and online course modalities. The survey was distributed to 
the 1,600 Fall 2018 FYE students, with 1,291 completing the survey for an 80% response rate. 

 
Figure 2. Course Modality Preferences, Fall 2018 FYE Student Respondents 

 vs. Fall 2020 FYE Student Respondents. 

Like the 2020 survey, the 2018 survey asked students for their preferences for in-person and online 
course modalities during their college experience. It should be noted that the 2018 survey did not have 
an option for “I have no preference” that respondents could select. 

As Fig. 2 displays, there are notable differences between the 2018 responses (in red) and 2020 
responses (in blue). In 2018, 26.2% of respondents stated a preference that all of their courses use an  
in-person modality, a notable difference from the 39.1% of Fall 2020 respondents. 58.5% of Fall 2018 
respondents stated a preference for mostly in-person course modalities compared to the 26.2% of Fall 
2020 respondents who selected this preference. Only .7% of Fall 2018 respondents stated a preference 
that all of their courses use online modalities compared to 4.6% of Fall 2020 respondents. 

3.3 Fall 2020 Online Course Modality Perspectives by Demographic Variables 
As described in section 2.1, the 2020 survey asked respondents for their perspectives on a range of 
statements about the characteristics of online courses. The overall percentage of responses for each 
statement and the degree that respondents agreed with these statements are displayed below in Table 2. 

Table 2. Respondent Agreement (as Percentage) with Characteristics of Online Courses. 
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Do not agree 11.1 5.5 60.1 39.4 71.6 14.3 40.6 48.6 20.8 

Slightly agree 25.4 16.7 19.9 30.9 17 29.1 22.3 26.9 32.4 

Moderately agree 36.9 34.6 16 24.2 9.2 34.6 22.4 17 31.7 

Strongly agree 26.6 43.3 3.9 5.5 2.2 22 14.6 7.5 15 
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Overall, respondents did not indicate a favorable perspective of online courses. They selected “Do not 
agree” at a moderate to high rate for the following characteristics: “Are worth the tuition I am paying for 
them.” (71.6%); “Increase my ability to effectively learn.” (60.1%); “Support my mental health needs.” 
(48.6%); “Support my physical health needs.” (40.6%), and “Allow me to easily understand the course 
content.” (39.4%). 

The characteristics of online courses that respondents rated positively - “Strongly agree” and 
“Moderately agree” - were: “Offer flexibility to my schedule.” (Strongly agree, 43.3%, Moderately agree, 
34.6%); and “Are convenient to me.” (Strongly agree, 26.6%, Moderately agree, 36.9%). 

Using Chi-square Test of Association, the following demographic variables displayed statistically 
significant interaction (p<.05) with several characteristics of online courses, as shown in Table 3.. 

Table 3. Statistically Significant Interaction (p<.05) Between Demographic Variables  
and Characteristics of Online Courses. 

Demographic Variable Online Course Characteristics 

Ethnicity ● “Increase my ability to effectively learn.” 
● “Are worth the tuition I am paying for them.” 

First-Generation Postsecondary 
Attendance Status 

● “Allow me to make timely progress towards graduation.” 

Pre-University Residency 
Location 

● “Increase my ability to effectively learn.” 
● “Are worth the tuition I am paying for them.” 

Residency Location During 
Fall 2020 Academic Term 

● “Are convenient to me.” 
● “Increase my ability to effectively learn.” 
● “Offer flexibility to my schedule.” 
● “Allow me to make timely progress towards graduation.” 
● “Support my mental health needs.” 

It should be noted that the statistical test only indicated overall statistically-significant interactions 
between demographic variables and agreement levels regarding online course characteristics. It did not 
indicate the statistical significance of demographic variable values and specific agreement levels. 

4 CONCLUSIONS 

4.1 Findings and Implications 
Overall, Fall 2020 CLA students in the FYE program at the University of Minnesota stated a strong 
preference that all or most of their post-COVID-19 pandemic courses be in-person rather than online 
while acknowledging the convenience and flexibility of online courses.  In light of CLA’s shift from 
primarily in-person to primarily online courses in response to the COVID-19 pandemic, these findings 
indicate to institutions that primarily offered courses in in-person modalities before the COVID-19 
pandemic that students may prefer a return to primarily in-person course modalities after the pandemic 
concludes. This aligns with and affirms Barbaro’s findings that students attending institutions that 
primarily offered courses in-person modalities before the COVID-19 pandemic tended to disfavor online 
course modalities for their post-COVID-19 pandemic courses [4]. This preference, however, is not 
uniform, as indicated by variance in FYE students’ perceptions of the characteristics of online courses 
among four demographic variables. Thus, these findings suggest there are student populations who 
want to continue having access to courses offered through online modalities after the conclusion of the 
pandemic. If anything, this study suggests that institutions should seek to fully understand the range of 
course modalities that returning and prospective students prefer before making broad changes to course 
modalities after the COVID-19 pandemic has ended. 

4.2 Limitations of This Study 
In surveying Fall 2020 FYE students, this study captured the perspectives of respondents who were in 
the first term of their first year of postsecondary education in CLA. They had not experienced an 
academic term of primarily in-person CLA courses with which they could compare their Fall 2020 CLA 
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experience of primarily online courses. As such, the preference among many of the respondents for in-
person courses after the COVID-19 pandemic may have been based on their perception that in-person 
courses in CLA would be better than online courses rather than their experiences that in-person CLA 
courses were better than online CLA courses. However, the perception of one course modality being 
better than another can inform enrollment decisions [5], so there is still value in understanding their 
perspectives at the time of the survey. 

4.3 Recommendations for Future Research 
Future research on this topic would benefit from a specific exploration of the interaction between 
demographic variables and characteristics of online courses reported in section 3.3 in an effort to identify 
the specific course modalities students in these demographic groups would prefer after the COVID-19 
pandemic. This topic would also benefit from a broader sample of students who are at multiple points in 
their academic experience - beginning students through students nearing completion - or perhaps a 
longitudinal study of students to gauge whether student perspectives on in-person and online course 
modalities are affected by maturation and academic experience. 

ACKNOWLEDGEMENTS 
Many thanks to Jennifer Endres, Program Director for the CLA Office of Student Experience and FYE, 
Jill Gauer, Analytics Director for the CLA Office of Student Experience, Dr. Alicia Hofelich Mohr, 
Research Support Coordinator on the CLA LATIS Research Team, and Russell Nour, Data Analyst in 
University of Minnesota-Twin Cities Data and Institutional Reporting. 

REFERENCES 
[1] J. Seaman, I.E. Allen, and J. Seaman, Grade Increase: Tracking Distance Education in the United 

States, Babson Survey Research Group, pp. 7 and 12, 2018. Retrieved from 
https://www.bayviewanalytics.com/reports/gradeincrease.pdf 

[2] B. Alexander, American Higher Education Enrollment Declined Again This Spring, Bryan Alexander, 
11 June, 2021. Retrieved from https://bryanalexander.org/enrollment/american-higher-education-
enrollment-declined-again-this-spring 

[3] E. Whitford, Pandemic's Fall Financial Toll Adds Up, Inside Higher Ed, Accessed September 20, 
2021. Retrieved from https://www.insidehighered.com/news/2021/01/12/colleges-spent-millions-
covid-19-expenses-fall-even-sources-income-shrank-data-show 

[4] N. Barbaro, The New Digital Divide: How EdTech Self-Efficacy is Shaping the Online Student 
Learning Experience in Higher Ed, College Innovation Network EdTech Student Survey Series, 
2021. Retrieved from https://wgulabs.org/wp-content/uploads/2021/07/EdTech-Survey-Report-
Summer-2021.pdf 

[5] J. Seaman  and N. Johnson, Pandemic-Era Report Card Students: Faculty, and Administrators 
Reflect Upon the Academic Year, Bay View Analytics, 2021.  Retrieved from 
https://cengage.widen.net/view/pdf/sq4wmggt6e/pandemic-era-report-card.pdf 

[6] Castro, E., & George, J. (2021). The Impact of COVID-19 on Student Perceptions of Education and 
Engagement. e-Journal of Business Education and Scholarship of Teaching, 15(1), 28-39. 

[7] Roy, S., & Covelli, B. (2020). Covid-19 induced transition from classroom to online mid semester: 
case study on faculty and students’ preferences and opinions. Higher Learning Research 
Communications, 11, 2. 

[8] Glazier, R. A., & Harris, H. S. (2021). Instructor Presence and Student Satisfaction Across 
Modalities: Survey Data on Student Preferences in Online and On-Campus Courses. The 
International Review of Research in Open and Distributed Learning, 22(3), 77-98. 

[9] Nguyen, Trang, Camila LM Netto, Jon F. Wilkins, Pia Bröker, Elton E. Vargas, Carolyn D. Sealfon, 
Pipob Puthipiroj et al. "Insights into students’ experiences and perceptions of remote learning 
methods: from the COVID-19 pandemic to best practice for the future." In Frontiers in Education, 
vol. 6, p. 91. Frontiers, 2021. 

0025



 

 

[10] University of Minnesota-Twin Cities: Colleges and Schools, Accessed September 20, 2021. 
Retrieved from https://twin-cities.umn.edu/academics-admissions/colleges-and-schools 

[11] University of Minnesota Office of Institutional Research: Official Enrollment Statistics, Accessed 
September 20, 2021. Retrieved from https://oir.umn.edu/student/enrollment 

[12] University of Minnesota-Twin Cities College of Liberal Arts: About the College of Liberal Arts, 
Accessed September 20, 2021. Retrieved from https://cla.umn.edu/about/about-college-liberal-arts 

[13] University of Minnesota-Twin Cities College of Liberal Arts: CLA Reporting and Analytics, Accessed 
September 20, 2021. Retrieved from https://clara.umn.edu 

[14] University of Minnesota-Twin Cities College of Liberal Arts: First-Year Experience, Accessed 
September 20, 2021. Retrieved from https://cla.umn.edu/future-undergrads/why-cla/first-year-
experience 

[15] UM Analytics, Accessed September 20, 2021. Retrieved from 
https://umanalytics.umn.edu/analytics/saw.dll?bieehome 

[16] University of Minnesota Canvas Data Portal, Accessed September 20, 2021. Retrieved from 
https://canvas.umn.edu 

[17] The University of Minnesota system has tuition reciprocity agreements with the states of 
Wisconsin, North Dakota, South Dakota, and the Canadian Province of Manitoba, which allow 
residents of those states and province, respectively, to pay Minnesota resident tuition to attend a 
University of Minnesota system campus rather than nonresident tuition. Retrieved from 
https://onestop.umn.edu/reciprocity-programs 

0026



 

 

PERCEPTION OF MUSIC AND FOREIGN LANGUAGES BY PUPILS 
IN PRIMARY EDUCATION 

Iva Košek Bartošová, Petra Němcová, Yveta Pohnětalová, Kateřina Rejfová 
Department of Primary, Pre-Primary and Special Pedagogy, University of Hradec Králové 

(CZECH REPUBLIC) 

Abstract 
The paper presents the main research results examining the relationships of pupils in primary education 
to music and foreign languages, which was carried out at the Faculty of Education, University of Hradec 
Králové in the Czech Republic. The aim of the research survey is, in connection with the pilot research, 
to examine the relationship to music and foreign languages in pupils of 4th and 5th grade of primary 
school and to find out, whether there is a relationship between the relationship to music and foreign 
memory in these pupils. There were 145 pupils who took part in this research. The respondents were 
divided into two groups. The first group was presented by pupils without musical education, the second 
group was with pupils with musical education, i.e. pupils who are systematically educated in the field of 
playing a musical instrument. Based on the results of pilot results we assumed a higher success rate in 
listening memory tests of pupils with positive attitude towards music and with musical education.  

Respondents were first given a non-standardized questionnaire to find out their degree of relationship 
to music and foreign languages. The second part focused on a listening of ten examples of foreign 
languages, and then a sequence of five foreign languages had been selected for the respondents, which 
they had to identify on the basis of previous experience. Spearman correlation coefficient Mann-Whitney 
a T – test had been chosen for data processing. The research survey results have shown that pupils 
with musical education did not have a higher memory capacity in the field of foreign languages than we 
had expected, than individuals without musical education.  

The development of language and music competencies has a number of common features, both in 
terms of neuropsychology, and in terms of psychological and sociocultural assumptions. This 
interconnection brings further challenges to research, which could enrich this issue not just on a 
theoretical basis, but especially in the field of foreign languages. 

Keywords: language and musical memory, primary education. 

1 INTRODUCTION 
In the year 2020 we launched a pilot project at the Faculty of Education, University of Hradec Králové,  
focusing on music and language memory in pupils in primary education. There were 18 pupils at the age 
of 9-11 years  who participated in the study research. All of the respondents already had English language 
from the first grade and 33% of them attended primary art school. The aim of the study was to find out with 
the help of non-standardized questionnaire and listening language tests the attitude towards music and to 
foreign languages and to determine, whether there is a relationship between music and language memory. 
The results showed, that most respondents have a very positive relationship to music and to learning 
foreign languages as well [1]. According to a low number of respondents we did not search if the pupils 
with music education (who attend primary art school) were more successful than pupils without music 
education, nevertheless, there was a certain correlation between music and language (a correlation 
between relationship to music and language memory had been demonstrated). Our colleagues found out 
in the research survey from the year 2019, where 165 respondents participated at the age of 12 up to 14 
years, that pupils with music education show a better memory in the field of foreign languages (37,62 %), 
than respondents without music education [2]. Therefore, the results of the pilot study as well as results of 
our colleagues have become a great motivation to implement a research survey with the use of the same 
methodology, but with a greater number of respondents.   

In the following text, we firstly focus on emotions, that play a significant role in learning and significantly 
effect the cognitive processes involved in learning music and foreign languages. Subsequently, we outline 
a process of language information in brain hemispheres, pointing out a certain interconnectedness of 
music and language. In the main part of the paper, we present the results of the research survey and the 
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focus on the study of relationship to music and foreign languages in pupils at 4th and 5th year of primary 
schools. 

2 THEORETICAL BASIS 
During preschool and younger school age there is a rapid development of child´s personal potential, in 
the physical and social field, also in the mental field. Therefore, perceived experiences represent  an 
essential part of the interested field, which happen to be a part of a personality and influence attitudes  
towards oneself, to other persons and to the world itself.  Experiences play a very significant role in 
school learning, where the child builds a relationship and emotions with teachers and specific subjects, 
based on perceived experiences. Positive emotions evoked by success reinforce a positive relationship, 
whereas failure damages the relationship to the subject. Emotions can strongly influence the course of 
a mental process, both in successful and not successful solution.  

Emotions are not just a passive accompaniment of the cognitive process, but an active factor of the 
events. It was proved that, positive emotions, such as happiness and the interest, help in learning to 
cope with cognitive tasks. Cognitive tasks include process of perception, learning, memory, imaginary 
processes and processes of thinking connected mainly with speech [3].  Lazarus considers every single 
form as a cognition of an information process  and Zajonce indicates cognitive processes as the highest 
form of processing and storage of information (in Stuchlíková, 2002) [4].  Erez and Isen  [5] generally 
speak about a positive influence of emotions and abilities to manage tasks. The effect of emotions has 
been also demonstrated in relation to memory. Many research studies confirm, that pleasant feelings 
have a positive effect on memory. Material information, which are perceived by the individual as positive, 
are then connected in the memory and are better integrated, then material information, which are 
perceived as neutral or negative [6]. However, it is important to keep in mind, that during the process of 
learning we should not forget other related factors, such as the teacher´s personality, relationships in 
classrooms, teaching methods and others. Although we did not focus our attention directly to above 
mentioned factors in our research, we assume their influence in results by which the respondents 
expressed their relationship to music and foreign languages. 

Preschool and younger school age is also one of the most dynamic periods in the individual´s  musical 
development, whereas the child´s musical development can be understood as a lawful phenomenon 
that takes place naturally and in accordance with the development of other physical and mental functions 
of the individual. In order to develop musical preconditions, it is necessary for the child to receive 
appropriate musical stimuli, and language plays a key role in conveying any stimuli. Both cerebral 
hemispheres can understand and process language information [7], but differ in the method of 
processing. Thanks to the left cerebral hemisphere we perceive language as a system of signs that 
allows us to understand and the right cerebral hemisphere is oriented to thinking through pictures and 
symbols. In collaboration with the left cerebral hemisphere, there is a search for metaphors in the 
language, work with a rhythm, ambiguity and onomatopoetic of the language [3]. Thus, language is not 
processed separately in the cerebral hemispheres, but a number of interactions occur. While listening 
to a foreign language we perceive its rhythm in the left cerebral hemisphere and the melody in the right 
cerebral and from this stem a certain interconnectedness of music and language [8].  

Due to political and cultural events in the recent years in our country has significantly increased the 
interest in learning of foreign languages and therefore the attention of researches is focused not just 
how to grasp individual factors influencing the process of learning foreign languages but also how to 
make learning more effective within the didactic of foreign languages.[9]. The results of our surveys and 
similar one [1], [2], [10] indicate, that intensive contact with music facilitates language learning, which 
could be useful in educational practice and increase the effectiveness of foreign language teaching. 

3 METHODOLOGY 
The same methodological tools were used for the purposes of our research as in the presented pilot 
survey in the year 2020 [1]. In the first part of the research, we used a non-standardized questionnaire 
to determine the relationship of respondents towards music and foreign languages. The listening test 
consisted of selected language sequences and was a key tool in the second part of the survey and was 
used to determined language memory. The task was to recognize a particular foreign language.  The 
listening texts had been recorded by native speakers and induvial language sequences were 15 seconds 
long. Respondents listened to ten samples of foreign languages and were told what name of language 
it was. After there was a listening of selected five languages (Table 1). The task of the respondents was 
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to mark results of their listening tests into answering sheets, from which we further determined the level 
of their language memory.  

Table 1. Overview of language listening tests 

Number of language 
sequences 

Overview of used 
language sequences 

Listening/memory 
detection 

Listening to ten 
samples 

Swedish, Danish, Spanish, 
Portuguese, Russian, 
Slovenian, Turkish, Finnish, 
Chinese, Vietnamese  

Respondents were told 
which languages there were 

Listening to five 
samples in two options 

Turkish,  
Russian, 
Swedish, 
Vietnamese, 
Spanish 

Danish,  
Turkish, 
Portuguese, 
Vietnamese, 
Slovenian 

Respondents were not told 
which languages there were 

For data procession there was the Spearman correlation coefficient, test Mann-Whitney and T – test used. 

3.1 Ethical aspects and limits of research survey   
Basic ethical considerations were observed in the introduction to the research and in the data 
processing.  First, the pupils´ legal representatives were acquainted with the content, course and the 
objectives of the research and were assured of the anonymity and confidentially of the communication. 
Then their informed consent was obtained. The respondents were also familiarized with the content and 
the aim of the research was explained to them in details together with steps and procedure.   As in the 
pilot study, a limiting factor is a low number of respondents and the diversity of the sample in terms of 
the number of years, the pupils learn foreign language. Another limiting factor is the imbalance of 
respondents´ sample with the respect to the ones who are educated in primary art school.  

3.2 Research questions 
Following the pilot research, the goal of the research survey is to determine the relationship to music 
and foreign languages in pupils in 4th and 5th year of primary school. Therefore, we defined goals and 
set research questions:  

1 What is the role of music and relationship of respondents towards music? 
2 What is the respondent´s relationship to learning of foreign language? 
3 What is the respondent´s language memory (success in language samples)? 
4 Is there a relationship between music and language memory? 
5 Are pupils with music education more successful in recognizing foreign languages?  

3.3 Research group 
The research sample was made of pupils at the 4th and 5th year of faculty primary schools in the Czech 
Republic, in total number of 145. All of the respondents learn English from the first year and there are 4 
pupils in the 4th year and 4 pupils from the 5th year who come from a bilingual family. (see Table 2).   

Table 2. Respondents overview 

Respondents 4th year 5th year Attendees of (primary) art school 
Girls 43 43 35 

Boys 28 31 7 

Total 71 74 42 

Results show, that the primary art school (hereinafter ZUŠ) is attended mainly by girls (83 % of all 
attendees).   
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4 RESULTS 
After the pilot survey we continued to research a wider sample of respondents. We focused on pupils in 
the 4th and 5th year of primary school. In addition to the analysis of the role of music and relationship to 
music (we also investigated the gender difference) and foreign languages, we were interested, whether 
there is a certain correlation between the relationship to music and a success rate in language samples. 
Furthermore, we focused on the assessment of success rate in language memory in pupils who attend 
primary art schools.  

4.1 The role of music and relation of pupils in the 4th and 5th year of primary 
school 

Children of younger school age have a very positive relationship to music, mainly because, they like 
singing, dancing, make rhythms and also play musical instruments. The attendance of primary art school 
also correspondents to this (28,9 %). Results (Figure 1) confirm prevailing very positive attitude to music 
and musical study (where pupils expressed their relationship to music on the scale  1 up  7; 1 – I like it 
a lot, 7 – I don´t like it at all).  

 
Figure 1. Affinity to music 

I has turned out that some individuals also have a negative attitude towards music (there was a rating – 
I don´t like music at all). Pupils reach an age, where their interests are more distinctive and they slowly 
enter the period of prepubescence. 

For the sake of comprehensiveness, we present (Figure 2), where is an interesting fact, how 
respondents perceive listening music in the mother tongue (Czech language). Whether they are 
attracted by the melody (scale – 1) or words (scale – 7). Almost a half of the respondents do not have a 
strong opinion while listening music in Czech language, so they are not attracted more by the melody 
or words. Older pupils start to perceive the song texts more into the depth, which corresponds with the 
development of a child in younger school age.  

 
Figure 2. The perception of melody and lyrics in Czech music 
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As in the preliminary research, we investigated the role of music in a common pupil ´week. The results 
are summarized below ( see Table 3). 

Table 3. Role of music 

Role of music average Standard deviation min max range median modus 

Background 3,2 1,84 1 7 6 3 1 

For a better mood 3,1 1,94 1 7 6 3 - 

Listening with friends 4,1 1,93 1 7 6 4 4 

Learning a foreign language 5,5 1,95 1 7 6 6 7 

Overall affinity to music 21,8 5,66 6 36 30 21 21 

On the scale 1 – 7 (I play music – I don´t play music) respondents evaluated listed indicators. In 
comparison with results in the preliminary research, there was an increase in all activities in terms of 
listening to music as a background, for a better mood, with friends or for an active role in learning a 
foreign language. The most significant difference is actually the last-mentioned activity, learning of 
foreign language. We assume, that pupils gradually gain more knowledge about a foreign language, 
understand it and are aware of the need to listen to it.  In the form of musical processing – songs with 
an attractive melody, this activity is more pleasant and at the same time, more natural in the learning 
process.  

We newly focused on a gender difference in pupils  of 4th and 5th year (Figure 3) considering the 
question about the attitude to music (p = 0,00743; t = 2,7156; Mann-Whitney p = 0,012704; Z = -2,4920). 

 
Figure 3. Gender difference in relation to music 

The results show statistically significant difference between boys and girls in relation to music. The pupils 
reach an age, where in many fields (developmental, interest…) they face gender differences.  We can 
also see in (Table 2), where girls attend primary art schools, they predominate. 

4.2 The affinity to foreign languages and linguistic memory 
Based on the questionnaire we were searching affinity of pupils at the 4th and 5th year to foreign 
languages (Table 4). Respondents marked on a scale 1 – 7 (I like – I hate). 
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Table 4. Affinity to foreign languages 

Affinity to foreign languages average Standard 
deviation min max range median modus 

Attitude to learning a foreign language 3,5 2,07 1 7 6 3 1 

Attitude to foreign language classes 4,7 1,26 1 7 6 4 4 

Affinity overall 8,2 2,45 3 14 11 8 8 

As in most neighbouring countries, so as in Czech school, usually English language is taught as first 
second language. We are very delighted, that a positive relationship of pupils towards learning of English 
language was found. The total values have increased compared to the preliminary research. It has been 
confirmed, that older pupils have a better relationship towards foreign language as well as lessons 
during learning. They are probably more aware of the need to know and communicate in the foreign 
language.   

Our focus was testing pupils for language memory. Respondents had to choose 5 samples out of 10 
samples of the listening (see methodology). Each sample was ca 15 seconds long. The success rate is 
shown  (see Table 5).  

Table 5. Linguistic memory 

 average Standard deviation min max range median modus 

Score 0,32 0,21 0 1 1 0,4 0,2 

Recognition of the listening samples of foreign texts is approximately 32 % by all respondents. The 
standard deviation shows a great range and the most frequent success was around 40 % and 20 %. 
According to the pilot study, the result is worse (the success rate of the pilot survey was 38 %).  

Nevertheless, pupils of the 4th and 5th year are more successful than pupils of the lower (3rd) year, who 
often only estimated the samples in the foreign language.[10].  

4.3 Pupils’ success with music education (ZUŠ) in recognition of foreign 
languages 

As part of the research at the Faculty of Education in University of Hradec Králové, colleagues from 
other workplaces were searching success rate of pupils who attend primary art school in terms of 
language memory (in respondents in the age group 11 up to 14 years) in comparison with out pupils.  
Pupils with music education have been shown to be more successful in recognition of foreign languages.   

Our aim was to find out what results will be seen in younger pupils – 4th and 5th year of primary schools.  
Student´s T-test was used for testing, and due to data nature (the normality of the data was not 
completely confirmed) the non-parametric Mann-Whitney test was used for testing the mean values. 
Based on the results of the T-test (p=0,39719 t=-0,8527), Mann-Whitney tests (p=0,574919; Z=0,5608) 
was shown, that there was not statistically significant difference between pupils of the  4th and 5th year 
of Primary school who attend primary art school and the ones who do not attend primary art school. For 
example, on the contrary, in pupils of the 3rd year, based on the same tests, i.e. T-test (p=0,04903; 
t=2,0302), Mann-Whitney test (p=0,048240; Z=-1,9752) it turned out, that pupils who attend ZUŠ, were 
better in recognition of foreign languages [10]. 

In our research, out of 145 respondents, there are 42 who attend ZUŠ (Table1). This leads us to think 
again and it will be a subject of our further research, why pupils of the 4th and 5th year, who attend ZUŠ, 
are not statistically successful (in the comparison with the ones who do not attend ZUŠ) in terms of 
recognition of foreign languages, as confirmed in older and younger students.    

4.4 Correlation between the relationship to music and language memory  
Our main goal was to confirm or prove false the correlation between the relationship to music or 
language memory. We talk about a relation between the success of knowledge and the relationship to 
music, where the preliminary research in pupils of the 3rd year proved: the correlation coefficient 
(Spearman´s) result in 0,580522 at the significance level of 0,05  [10]. As we had stated [10],in the same 
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way in the pilot research it had been confirmed in pupils of the 4th and 5th year, where the correlation 
coefficient reached (Spearman´s) between the total relation to music and the success of recognition of 
samples 0,3629 at the significance level of 0,05.  

Unfortunately, our assumption of confirming the existence of a relationship to music and language 
memory in a large sample of respondents was not confirmed. The investigated sample is not large 
enough for its informative value to be sufficient for us.  

A subject of our further research will be to identify factors (motivation, intellect, talent, experience etc.), 
that contribute to the perception of language and music in pupils of younger school age. For example, 
the level of motivation to learning foreign language (or negative experience with learning foreign 
language) can play its role.  

5 CONCLUSIONS 
The aim of the research was to determine a level of language memory in pupils of the 4rd and 5th year 
of primary schools and to map their relationship to music and learning of foreign languages. The 
research results show that a positive attitude towards music prevails among pupils who were the subject 
of our research, and what is particularly a pleasant finding for us, the respondents also expressed a 
positive attitude towards learning a foreign language. However, a higher success rate in learning foreign 
languages was not confirmed for pupils attending a primary art school (no statistically significant 
difference was recorded), compared to those who do not attend the primary art school. The correlation 
between the relation to music and language memory was not confirmed either. However, what should 
be emphasized it, that there was just a small sample of respondents (out of 145 pupils only 42 attend 
ZUŠ).  

These results cannot be generalized, due to the low number of respondents, but shall be used as a 
basis for a follow-up research. In the next stage, we first would like to focus on comparison of pupils in 
primary and secondary education using the same methodology and then focus on selected integrating 
factors, that contribute to perception of music and language.   
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THE IMPACT OF THE COVID-19 PANDEMIC ON MEDICAL STUDENT 
PREPARATION FOR FINAL YEAR CLINICAL EXAMINATIONS 

H. Ikhlaq, S. Bangi, J. Kabbani 
Imperial College London (UNITED KINGDOM) 

Abstract 
ª Background: 

COVID-19 has had significant repercussions on current final year medical students at Imperial College 
London (ICL). A significant portion of their clinical placements in their penultimate year rescheduled to 
take place in their current final year, with current placements still being impacted. We sought to gather 
data on how students feel this has impacted their learning, particularly with regards to the clinical aspects 
of medicine, such as history taking and physical examinations. 

ª Summary of Work: 

A questionnaire covering perceived impact of COVID-19 including history taking and examination 
opportunities, safety concerns, obstacles, and impact on student motivation/wellbeing, was created. 30 
students undertaking a virtual mock clinical examination responded. The results were analysed to 
identify trends and common themes. We also searched the literature to see if identified themes had 
been mirrored elsewhere. 

ª Summary of Results: 

Most students strongly agree that COVID-19 has impacted their history taking (80%) and examination 
opportunities (63%), with a significant correlation between the two (p<0.05). There was also a significant 
correlation between impact of COVID-19 on examination opportunities and confidence in eliciting signs 
on patients (p<0.005). PPE concerns were also significantly associated with opportunities to practice 
history/examination skills (p<0.005). Key themes surrounding obstacles to preparation for final 
examinations included lack of structure in placements, inability to practice clinical skills with friends due 
to lockdown, and lack of patient exposure. COVID-19 has also negatively impacted motivation/well-
being and confidence, divided attention, and increased uncertainty and feelings of isolation. 

ª Discussion and Conclusions: 

As well as doctors in training, COVID-19 has negatively impacted clinical skill acquisition in current final 
year medical students at ICL. The fact that students who have had fewer opportunities to take histories 
also had fewer opportunities to examine patients dispels the idea that it is only examination skills which 
have been impacted. 

Mitigation strategies to curb COVID-19’s impact on this cohort of medical students remain to be 
explored. 

ª Take Home Messages: 

Clinical skill acquisition in medical students have been adversely affected by COVID-19, which has also 
negatively impacted student motivation and wellbeing. 

Keywords: COVID-19, Medical Education, Finals, Examination, Isolation, Uncertainty, Medicine, 
Education, London. 

1 INTRODUCTION  
The current final year medical students at Imperial College London (ICL) missed a significant portion of 
their clinical placements in their penultimate year, due to the first UK lockdown in response to COVID-
19.Missed placements were rescheduled to take place in an accelerated form in final year, which has 
also been plagued by the impact of COVID-19 on learning opportunities. Examples of this include 
reduced patient contact, negatively impacting opportunities to take patient histories and perform clinical 
examinations. We sought to gather data on how students feel this has impacted their learning, 
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particularly with regards to the clinical aspects of medicine, such as history taking and physical 
examinations  

2 METHODOLOGY 
A questionnaire was created using Qualtrics survey software. Questions included multiple choice 
questions covering history taking, physical examinations, and the effects of PPE. Free text questions 
allowed students to describe the perceived impact of Covid-19 on both their wellbeing/motivation, and 
on their preparation for final year exams. Final year candidates that had secured a virtual mock clinical 
examination with one of ICLs academic student societies were sent the questionnaire to fill in before 
their mock (n=48). Results for the multiple-choice questions were analysed for proportions and trends. 
Student answers to free text questions were analysed to identify recurring themes, including how 
frequently each of these key themes was identified. A literature search was done to identify COVID-19 
related-concerns on medical student education, safety and wellbeing.  

3 RESULTS 
A majority of students strongly agreed that COVID has impacted history taking (19 students/63%) and 
examination (24 students/80%) opportunities. There was a significant correlation between the impact of 
COVID on examination opportunities and the impact of COVID on history taking opportunities. (p<0.05). 
Confidence in eliciting signs was more varied amongst the cohort with 11 students (37%) somewhat 
agreeing and 9 students (30%) somewhat disagreeing that they feel confident eliciting signs from a 
patient.  

There was also a significant correlation (p<0.005) between impact of COVID on history taking and 
confidence in eliciting signs on patients, suggesting that students who have had fewer opportunities to 
examine are also less confident in being able to elicit signs from patients.The negative impact of PPE 
on opportunities to practice history/examination skills is significantly associated with reduced student 
confidence in eliciting signs on patients (p<0.005). 

Key themes surrounding obstacles to preparation for final examinations included lack of structure in 
placements, national restrictions reducing ability to practice clinical skills with friends, and lack of patient 
exposure. 

COVID-19 has also negatively impacted motivation/well-being resulting in reduced motivation, divided 
attention & uncertainty, reduced confidence, and feelings of isolation. 

Table 1. Table showing demographical data of the group of final year medical students included in the study.  

Demographic data 

Ethnicity Asian/Asian British 23 (77%) 

 White 2 (7%) 

 Black, African, Caribbean or Black British 1(3%) 

 Other ethnic group 2(7%) 

 Mixed/multiple ethnic groups  

 Prefer not to say 2(7%) 

Gender Female 21 (70%) 

 Male 9 (30%) 

Total  30 
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Figure 1. Graphs showing the response of 30 final year medical students who were asked to what extent they agree 
with the following statements. A) COVID has impacted my history taking opportunities on placement B) COVID has 
impacted my examination opportunities on placement C) I feel confident in eliciting signs on patients D) How have 

concerns regarding your safety/PPE impacted opportunities to practice your history/examination skills? 

Table 2. Table showing key themes of student responses about the biggest obstacles 
 in preparation for final exams due to the COVID-19 pandemic. 

Key Themes Quotes Number of answers 
for the theme  

Lack of structure in 
placements  

"The new changes with placements, particularly with how close 
they are to finals is extremely frustrating and anxiety-inducing." 

7 

National Restrictions  "National restrictions regarding meeting up with friends to 
practice [history and examination skills]." 
"Living alone + restrictions about seeing other people." 

9 

Lack of patient exposure  "Lack of exposure in terms of less patients on wards, less 
clinics/MDTs/surgeries etc." 
"Not being able to examine patients or go sign hunting" 

13 

Table 3. Table showing key themes in responses of students who were asked to briefly summarise how 
COVID affected their motivation/wellbeing to the point it has impacted your preparation for finals. 

Key Themes Quotes 
Number of 

answers for 
the theme 

Literature  

Reduced  
Motivation  

"Less motivation and more fear" 
"Morale has been very low and 
motivation is lacking" 

7 Poor motivation, ineffective learning and 
suboptimal communication skills has all 
been observed amongst medical students 
undergoing online learning. [1] 

Divided  
Attention & 
Uncertainty 

"Too many online resources - hard 
to get an impression on what to 
focus on" 
"especially hard when being 
asked to help do shifts on wards it 
makes preparation more difficult." 

4 Uncertainty amongst medical students 
volunteering is prevalent, mainly due to 
concerns of PPE and infection risks [2]  
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Reduced  
Confidence 

"I do not feel confident picking up 
resp signs" 
"lack of practice on real patients 
makes me feel less confident" 

3 It has been shown disruptions to medical 
education have impacted student 
confidence and preparedness for final year 
medical students. [3] 

Feelings of 
Isolation 

"Feel very isolated and unable to 
practice with friends" 
"Feels like I have lost that support 
network that were usually there 
during exams." 

7 Quarantine policies have been shown to 
cause both female and male medical 
students to experience emotional 
detachment. [4] 

4 CONCLUSIONS 
The COVID-19 pandemic has clearly had a negative impact on the training of the medical students 
due to graduate in 2021, with both their fifth year and final year placements being interrupted.  

Our study demonstrates that most students have had fewer opportunities to take a history from and 
examine patients on placement and feel less confident in eliciting signs. We have also demonstrated 
that concerns surrounding safety/PPE are a major factor in this negative impact. 

The fact that students who experience fewer opportunities to examine patients also experienced fewer 
opportunities to take histories dispel the idea that it is only the ability to examine which has been 
impacted. Overall, COVID-19 has clearly impacted the training and mental wellbeing of doctors and 
medical students at all stages in their career.  

Most survey respondents were of Asian/British Asian ethnicity. As COVID-19 has disproportionately 
affected this ethnicity, these candidates may have been more greatly impacted by concerns over safety 
and PPE [5]. The survey was only sent to 48 final year students, with data further reduced by a 62.5% 
(pre-VME) and 73% (post-VME) response rate. Furthermore, these were all students at ICL. Medical 
students at other UK universities may have faced different conditions, as London has been 
disproportionately impacted by COVID-19 compared to the rest of the UK. [6] The incomplete response 
rate may represent a source of bias, as candidates that filled in the survey may represent those more 
affected by COVID-19, leading to a greater and more negative impact in our results The impact of the 
first lockdown on current final year medical students varied; students undertake clinical rotations in a 
different order, and so some may have not missed the “core placements” for the year. This again may 
have affected their perception of the impact of COVID-19, and was not accounted for in our results 

More research is needed to establish how best to mitigate the impact of COVID-19 on this cohort of 
medical students. COVID’s impact on the training of doctors at different levels also needs to be explored 
further.  
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CREATIVE APPROACH FOR TEACHING FINANCIAL INSTRUMENTS: A
CASE STUDY OF PROFESSIONAL STUDENTS
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1 UiTM Shah Alam Malaysia (MALAYSIA)
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Abstract

Financial Instruments (FI) is always perceived as a complex standard, especially for users and preparers
of financial statements. This article contends that it is not the subject matter that is dry, but rather the
methods in which the standards have been taught. Therefore, the objective of this paper is to discuss a
creative approach of teaching FI as well as promoting independent learning via FI Kit. This will help
students to understand the FI concept and its link to exam questions. Therefore, student’s motivations
and confidence in learning the financial reporting (FR) subject can increase, leading to higher chances
passing the FR papers. In traditional approach, most textbook will start with the explanation using the
following steps; recognition of FI, measurement of FI, classification of FI and presentation of FI
(traditional model). Due to this flow, students are taught on the measurement of transaction cost before
they were introduced to FI classification. However, the correct treatment of transaction cost depends on
the classification. Thus, it will be best to introduce the classification first. Other issues with this flow,
students have an idea that FI is another item other than asset, liabilities or equity. Therefore, the new
approach proposed the following steps: presentation, recognition, classification and measurement to
solve the issues. In addition, a simulation kit was built together with this approach to support the digital
learning. Based on this new model, students perform well for their class exercise, spend less time on
question and answer session and require less guidance. This new model will also help to simplify the
complexity and removing paper-based information (eliminating the textbook for reference) towards
digitalization.

Keywords: Financial Instruments, Financial Reporting, Accounting Standard, Teaching Technique, FI Kit.
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THE ROLE OF UNIVERSITY FOR DESIRABILITY OF TECHNOLOGY 
ENTREPRENEURSHIP: EVIDENCE FROM BULGARIA 

D. Yordanova 
Sofia University St. Kliment Ohridski (BULGARIA) 

Abstract 
Technology entrepreneurship may have important contribution to economic growth, innovativeness, 
regional development and competitiveness. The academic research particularly in the field of technology 
entrepreneurship is a relatively recent phenomenon, therefore this field provides diverse new research 
opportunities. The aim of this study is to examine the role of university factors for desirability of 
technology entrepreneurship among science, technology, engineering, and mathematics (STEM) 
students. This study demonstrates that university research excellence, concept development support 
and positive entrepreneurship attitudes among professors are positively associated with desirability of 
technology entrepreneurship among Bulgarian STEM students after controlling for age, gender, 
entrepreneurial role models, social network support, previous experience in a technology company. 
Surprisingly, participation in entrepreneurship education and university’s industry ties do not influence 
desirability of technology entrepreneurship. The present study attempts to fill several research gaps 
identified in the literature on technology entrepreneurship and the role of university. The study responds 
to the calls for more research exploring the role of university particularly in the field of technology 
entrepreneurship. The empirical results presented in the study have important practical implications for 
higher education institutions and policy makers. 

Keywords: technology entrepreneurship, desirability, university, STEM students, Bulgaria. 

1 INTRODUCTION 
Technology entrepreneurship may have important contribution to economic growth, innovativeness, 
regional development and competitiveness ([1], [2]). The academic research particularly in the field of 
technology entrepreneurship is a relatively recent phenomenon, therefore this field provides diverse new 
research opportunities ([3]; [1]). [3] stress that there is a need for more research on the drivers and 
reasons of people to create new technology ventures. [4] emphasize that the investigation of the role of 
university for technology entrepreneurship is an opportunity for new research. It was acknowledged that 
the university is an ideal setting for research on technology entrepreneurship [5]. The factors contributing 
to the formation of positive attitudes towards technology entrepreneurship among students require 
greater research attention [6].  

Desirability of entrepreneurship plays important role for the development of entrepreneurial intentions 
and behaviour ([7]). The aim of this study is to examine the role of university factors for perceived 
desirability of technology entrepreneurship among science, technology, engineering, and mathematics 
(STEM) students. This study uses a sample composed of 879 Bulgarian STEM students, who are not 
nascent entrepreneurs or nascent intrapreneurs (i.e. in a process of starting a business) or established 
business owners or intrapreneurs (i.e. have already started a business). The understanding of the 
antecedents of perceived desirability of technology entrepreneurship among STEM students may 
contribute to predicting and influencing their entrepreneurial intentions and behaviour. The results of this 
study may help policy makers, university managers, and educators to develop and implement policies 
and measures for enhancing desirability of technology entrepreneurship among Bulgarian STEM 
students. 

2 BACKGROUND OF THE STUDY 

2.1 Technology Entrepreneurship 
During the last decades there is an increasing academic interest in technology entrepreneurship [2]. 
Despite the growing literature on technology entrepreneurship [8], there is no generally accepted 
definition of this term [2]. Some definitions posit that technology entrepreneurship involves the creation 
of a new technology-based business ([9]; [10]). Several definitions emphasize that technology 
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entrepreneurship is a process of development of innovative products and services ([11]; [12]). [13] 
argues that technology entrepreneurship involves “recognition of opportunities to match the potential 
applications of the technology created/identified with a market need or space”. Technology 
entrepreneurship encompasses both individua level of analysis (individual entrepreneurship) and 
organizational level of analysis (corporate entrepreneurship) ([14], p. 3). 

Technology entrepreneurship is related to diverse outcomes such as value creation ([2]; [15]), value 
capture [2], creation of new resource combinations [14], creation of new technology-based firms ([9]; 
[10]), creation of (new/innovative) products, services or processes ([11]; [12]). Technology 
entrepreneurship can be differentiated from mainstream entrepreneurship because it “has strong 
intellectual links to technology management” ([3], p.183) and is based on entrepreneurial opportunities 
emerging from innovation in science and engineering [16]. Other distinctive characteristics of technology 
entrepreneurship are related to its innovation-based nature [17] and the interdependence between 
scientific and technological change and the selection and development of new products and assets [2]. 

2.2 Desirability of Technology Entrepreneurship 
Cognitive factors such as attitudes are especially relevant for understanding human behaviour in 
circumstances of uncertainty and ambiguity [18]. Technopreneurial attitudes play important role for the 
development of technopreneurial intentions and behaviour ([7]; [19]). Perceived desirability of 
technology entrepreneurship reveals how attractive technology entrepreneurship is for an individual [7]. 
Perceived desirability of technology entrepreneurship is a key determinant of technopreneurial 
intentions ([7]; [19]). [19] demonstrate that perceived desirability of entrepreneurship mediates the 
effects of other determinants on entrepreneurial intentions. The understanding of the antecedents of 
perceived desirability of technology entrepreneurship among students may contribute to devising 
educational interventions and measures for influencing their technopreneurial intentions and behaviour.  

Previous empirical research demonstrates that university-related factors may influence positively 
entrepreneurial attitudes. [20] show that an entrepreneurship teaching program has a significant positive 
impact on the attitude towards the entrepreneurial behavior among students. [21] found that after 
completing an enterprise education program, students reported significantly higher perceptions of both 
feasibility and desirability of starting a business. [23] report that university entrepreneurial support has 
a significant positive influence on students' progressive engagement in entrepreneurship. [22] find that 
intensive connections between universities and industry partners inspire potential entrepreneurs. [22] 
argue that more research-oriented universities may be more likely to provide students with superior 
knowledge and skills to crate and commercialize complex ideas. 

3 METHODOLOGY 
This study utilizes a cross-sectional survey among university students in STEM fields in 15 Bulgarian 
universities conducted in 2015 and 2016. The questionnaire used in the study requested a broad array 
of information related to demographic characteristics of respondents, entrepreneurial intentions, 
attitudes toward entrepreneurship, entrepreneurial actions, participation in entrepreneurship education, 
perceptions of university support for entrepreneurship, etc. The questionnaire was distributed during 
class sessions with the cooperation of rectors, deans, department heads and lecturers in 15 Bulgarian 
universities. Students were informed that the participation in the survey was voluntary, and the 
information was only for research purposes. The total number of STEM students participating in the 
survey was 1061. The sample for this study is composed of STEM students, who have not taken steps 
for starting a business and have not established own business (n = 879). Only 38% of the respondents 
are enrolled in universities located outside Sofia, the capital of Bulgaria. Most respondents are bachelor 
students (75%). More than 81% of the respondents are full-time students, while the rest of the 
respondents are part-time students. About 71% of the respondent are younger than 24 years. The great 
majority of the respondents are male students (65.5%). Female students account for less than 35% of 
the sample. Only 43% of the respondents studied a compulsory or elective entrepreneurship course.  

Desirability of technology is measured with an index composed of 4 items on a 7-point Likert scale ([24], 
[25]). The Cronbach’s alpha of the scale is 0.729. The dependent variable high desirability of technology 
entrepreneurship (DESIRABILITY_TE) is a binary variably and takes the value of 1 if the level of the 
respondent’s desirability of technology entrepreneurship is above the median and a value of 0 if 
otherwise. The independent variables include university research excellence, participation in 
entrepreneurship education, university’s industry ties, university support for entrepreneurship and 
perceptions of positive entrepreneurship attitudes among professors. Binary logistic regression is 
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employed as a method for data analysis. Several independent variables are included in the analysis. 
The binary variable participation in entrepreneurship education (ENTR_EDU) indicates if the respondent 
is/was enrolled in an entrepreneurship course within the university (value 1) or not (value 0). The variable 
concept development support by the university (CONCEPT_DEV) indicates a respondent’s perceptions 
of the support provided by the university for business concept development. It is measured with a 4-
item, 7-point Likert scale [26]. The Cronbach’s alpha of the scale is 0.925. The variable research 
excellence (RES_EXC) indicates the H-index of the university in the scientific field of study of the 
respondent in the database Scopus. The variable industry ties (IND_TIES) measures respondents’ 
perceptions of the frequency of activities of industry partners at university with 2 items on a 7-point Likert 
scale [22] (Cronbach’s alpha = 0.915). The binary variable professors’ attitudes toward entrepreneurship 
(PROF_ATTITUDES) indicates respondent’s perceptions of the presence of positive attitudes towards 
entrepreneurship among university professors (value 1) or otherwise (value 0).  

The study includes the control variables role models, social network support, willingness to take risks, 
age, gender, and previous experience in a technology firm. The variable age (AGE) measures the age 
of the respondents in number of years. The binary variable gender (GENDER) takes the value of 1 if the 
respondent is male and a value of 0 if otherwise. The binary variable of positive entrepreneurial role 
models (ROLE_MODELS) takes the value of 1 if the respondent has positive entrepreneurial role 
models among parents, relatives, friends, and acquaintances and a value of 0 if otherwise [22]. The 
binary variable social network support (SOC_NET_SUP) takes a value of 1 if the respondent can rely 
on support from his/her social network in case she/he becomes an entrepreneur and a value of 0 if 
otherwise [22]. The binary variable regarding previous experience in a technology business 
(TECH_EXP) takes a value of 1 if the respondent has acquired professional experience in such a 
business and a value of 0 otherwise. The variable willingness to take risks (RISK) is measured with 4 
items adopted from [27] (Cronbach’s alpha = 0.847). Taking into account the nature of the dependent 
variable, a binary logistic regression is used for data analysis. It is performed with the statistical package 
SPSS, version 25. 

4 RESULTS 
In this section we present the empirical results from a binary logistic regression in our sample of 879 
Bulgarian STEM students. Table 1 contains estimated coefficients, standard errors, and goodness of fit 
measures of the estimated regression model. The significance of the coefficients is based on Wald 
statistics. The estimated model is significant at least at 99% confidence level according to its likelihood 
ratio (LR) statistics, therefore rejecting the null hypothesis that all coefficients (except the constant) are 
zero. The model can correctly predict the dependent variable DESIRABILITY_TE in 66.1% of all cases. 
The VIF values for the variables in the regression are within the acceptable limits (less than 2) which 
indicates that there are no multicollinearity problems. The overall predictive ability of the estimated 
model to correctly classify STEM students by their low or high desirability of technology entrepreneurship 
is more than 66%. 

Table 1 indicates that several university-related factors have a statistically significant and positive effect 
on the dependent variable DESIRABILITY_TE. The coefficient of the variable ENTR_EDU is not 
statistically significant (p > 0.05). Participation in entrepreneurship education is not related to the 
likelihood of a high desirability of technology entrepreneurship among STEM students in our sample. 
The variable CONCEPT_DEV positively influences the odds of a high desirability of technology 
entrepreneurship (p < 0.05). STEM students enrolled in universities which provide greater concept 
development support are more likely to exhibit a high desirability of technology entrepreneurship than 
STEM students in other universities. The variable RES_EXC positively affects the odds for a high 
desirability of technology entrepreneurship (p < 0.01). STEM students in research-oriented universities 
are more likely to exhibit a high desirability of technology entrepreneurship than STEM students in other 
universities. The variable IND_TIES has no effect on the dependent variable (p > 0.5). The variable 
PROF_ATTITUDES has a statistically significant and positive effect on the dependent variable (p < 
0.01). Professors’ attitudes toward entrepreneurship are significantly and positively associated with the 
likelihood of a high desirability of technology entrepreneurship. 

Only the control variable AGE has a statistically significant and negative influence on the likelihood of a 
high desirability of technology entrepreneurship (p < 0.01). The likelihood of a high desirability of 
technology entrepreneurship is not associated with the other control variables GENDER, RISK, 
SOC_NET_SUP, ROLE_MODELS and TECH_EXP. 
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Table 1. Results from a binary logistic regression (dependent variable = DESIRABILITY_TE). 

Variable B St. Error Sig. 
GENDER 0.222 0.156 0.157 
AGE -0.040 0.014 0.006 
RISK -0.013 0.014 0.361 
TECH_EXP 0.062 0.164 0.708 
ROLE_MODELS 0.214 0.162 0.186 
SOC_NET_SUP 0.052 0.157 0.741 
ENTR_EDU 0.075 0.178 0.674 
IND_TIES -0.010 0.043 0.812 
CON_DEV 0.029 0.012 0.019 
PROF_ATTITUDES 0.472 0.167 0.005 
RES_EXC 0.038 0.014 0.007 
Constant 0.628 0.472 0.183 
    
Model Chi-square 45.224***   
-2 Log likelihood 1092.181   
% correct predictions 66.1%   

*** p < 0.001 

5 CONCLUSIONS 
Despite the growing literature on technology entrepreneurship [8], the development of positive 
technopreneurial attitudes among STEM students has received relatively little research attention. This 
study examines the role of university-related factors for the development of desirability of technology 
entrepreneurship among STEM students. The study responds to the calls for more research exploring 
the role of university particularly in the field of technology entrepreneurship [4].  

The results of the present study reveal that several university-related factors significantly influence the 
desirability of technology entrepreneurship among STEM students. The odds of high desirability of 
technology entrepreneurship among STEM students is positively associated with concept development 
support provided by the university, professors’ attitudes toward entrepreneurship, and university 
research excellence. STEM students in universities providing greater concept development support are 
more likely to report high desirability of technology entrepreneurship. These results support previous 
claims of the importance of university support for entrepreneurship among students ([23], [26], [28]). 
STEM students in less research-oriented universities are less likely to report high desirability of 
technology entrepreneurship. These findings reinforce previous studies demonstrating the role of 
research-oriented university for entrepreneurship ([29]; [30]). There is a significant positive link between 
university professors’ attitudes toward entrepreneurship and the odds of high desirability of technology 
entrepreneurship among STEM students. This is in line with previous evidence about the link between 
faculty attitudes toward entrepreneurship and academic entrepreneurship [31] and university 
entrepreneurship [32].  

Surprisingly, entrepreneurship education does not affect the odds of high desirability of technology 
entrepreneurship among STEM students. These results contradict to the findings of [20] and [21] about 
the positive impact of entrepreneurship education on the attitude towards entrepreneurship among 
students. STEM students in universities with better industry ties are not more likely to exhibit high 
desirability of technology entrepreneurship. This may be explained with students’ perceptions of guest 
speakers as difficult lessons of entrepreneurial reality (Kirkwood et al.’s, 2014). 

The limitations of this study are associated with the voluntary and convenient nature of the sample, the 
presence of cognitive biases and errors, and the cross-sectional nature of the data collection. Future 
research exploring the influence of university-related factors on the desirability of technology 
entrepreneurship should be conducted in representative samples from different countries and contexts. 
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Longitudinal design should be used to identify causal links between students’ desirability of technology 
entrepreneurship and university-related factors.   

The empirical results presented in the study have important practical implications for higher education 
institutions and policy makers. The findings about the positive and significant influence of concept 
development support, university research excellence and university professors’ attitudes toward 
entrepreneurship on students’ desirability of technology entrepreneurship can help to devise specific 
policies and measures within universities for stimulating technology entrepreneurship among students. 
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Abstract 
The greatest health crisis of the 21st century has forced the shaping of education models, adapting to 
the new market demands and which guarantee both the safety and quality of the services provided. 
Hence, the hybrid model is presented as a feasible solution for the new educational environment. 
Likewise, the comparative qualitative methodology (fsQCA) allows for a more accurate analysis of this 
complex reality. The following study outlines the combination of conditions that are necessary and/or 
sufficient for the hybrid model to be successful in the educational context. 

Keywords: hybrid model, fsQCA, COVID19, innovative teaching. 

1 INTRODUCTION 
The advent of the current global health crisis has undoubtedly raised concerns on the safety of 
educational facilities and periled the continuity of on-site of teaching and learning processes, thus 
disrupting educational processes globally [1, 2] and surprisingly even more so in countries that have 
traditionally boasted high levels of human development [3]. Such disruption has forced educational 
institutions around the world to acquire technological devices and subscriptions to software as a service 
- SAAS - platforms such as video call enablers, like Zoom, to guarantee instructional continuity [4]. 
Consequently, educational institutions are increasingly bearing the burden of unforeseen yet vital budget 
allocations [5], new logistic demands and constraints, and looming uncertainty of their financial viability 
amid a global financial crisis and of the suitability of their educational models amid social distancing 
norms, which put limits on cooperative and collaborative learning [6], ultimately hindering the 
accomplishment of students’ learning outcomes.  

The research proposal of the present study aims to determine the necessary and sufficient conditions 
to successfully innovate by implementing a hybrid educational model in higher education classrooms 
and settings. We will carry out analyses of students’ learning outcomes attainment through a qualitative 
comparative analysis based on fuzzy sets (fsQCA). Data will be obtained from students' exam 
performance and a set of factors [7] that might explain such successful implementation, but for which 
there is no concrete literature yet. Our purpose is to inform educational institutions of a viable educational 
model to be implemented in the near future, such that it permits both the delivery of our entity’s value 
proposition while tapping into the newly acquired devices and their affordances. We posit that a hybrid 
educational model mediated by ICT and ample facilities can help preserve students, faculty and 
administrative staff’s good health.  

Hybrid settings are implemented in order to increase corporate resiliency and thus remain able to 
respond to the ever-changing market needs by offering affordances to customers in terms of efficacious 
and safe delivery, efficient use of resources, reliability, convenience, accessibility and ease of use for 
stakeholders. Goodyear maintains that while the design of learning spaces is still under-researched, it 
is known that students play a significant role in the design of hybrid learning spaces, principally by 
reconfiguring what has previously been created and configured for them, which adds to its complexity. 
In the area of science management. Hariadi et al. report that hybrid learning yielded statistically 
significant positive results in the attainment of their learning outcomes [8].  

2 THEORETICAL FRAMEWORK 
Research findings suggest a significant and positive relationship between the adoption of a technological 
innovation, the innovation climate in organizations, and the use of ICT in innovative teaching [9]. 
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2.1 Corporate innovation 
Innovation can be defined as the capability to develop and incorporate new products and processing 
technologies to meet future needs [10] to face the ever-changing market environments [11]. Therefore, 
it is key to implement strategies to preserve organizational competitive advantage [12], as well as to 
dispose of a driver to employee welfare by enhancement of resources and communication, thus raising 
employee satisfaction [13].  

Corporate innovation can be conceived from a behavioral perspective in terms of the adoption rate of 
innovations [14]. Another perspective is that of willingness to change in an organization [15]. 
Organizations of all kinds acquiesce innovation as a condition to survive and thrive in volatile, uncertain, 
complex and ambiguous (VUCA) settings, inherent to knowledge-based societies where fierce 
competition endures.  

Haelermanns and DeWitte [16] contend that professionalization of teachers did not seem to contribute 
significantly to school efficiency. On productivity, however, the story is different. Haelermanns and Blank 
[17] report that process innovations, teacher professionalization innovations do contribute positively to 
productivity and to student performance, although there is not a proven causal relationship.  

Historically, literature has not supported a significant role of ICT on educational performance. Kirkpatrick 
and Cuban [18] warn that the literature presents mixed results on the influence of IT use and educational 
performance, while Siemens, Dawson, and Lynch [19] claim finding no effect of IT on quality and 
reputation of universities.  

2.2 Educational innovation 
Like business organizations, educational institutions coexist in highly competitive markets. Hence, they 
are ripe for innovation. Increasing student diversity, interdisciplinarity within subjects, and scrutiny from 
society hasten educational change [20]. In addition, the current global health crisis caused by the new 
coronavirus outbreak and subsequent Covid-19, has further increased the need to innovate in 
educational settings. Consequently, institutions and instructors need to strive to offer their students 
optimal learning opportunities.  

Fullan [21] identifies three key success factors to educational innovation, being these 1. the use of new 
and revised materials; 2. new teaching approaches and 3. changes in pedagogical beliefs. These three 
key success factors can be adopted as the foundation upon which to design and deploy educational and 
pedagogical models, and consequently make pedagogical and technological adjustments consistent 
with those models and foundations, which permit to deliver satisfactorily and successfully the value 
proposition of higher education.  

The factors whose sufficiency and / or necessity we want to test for teachers and instructors and that 
we attest to be able to determine the success of the hybrid model are 1) the development of a teaching 
and learning view, 2) the motivation to learn about the new pedagogy, 3) understanding the purpose of 
innovation, 4) reflecting upon their experiments with the new pedagogy and 5) being part of a 
professional learning community.  

Additionally, Graith and Yaghi [22] identify the principal variables to implement educational innovation, 
those being 1) the degree of alignment between innovation and teacher practices in the classroom 
(consistency) [23]; 2) the estimation of necessary extra time and effort [24]; 3) teachers’ perception on 
the importance and difficulty of implementation [25]; 4) teachers’ experience and perception of self-
efficacy [26]; 5) teachers’ perception of their identities being challenged or reinforced.  

We acknowledge the limitations posed by analyzing teachers’ perception in that the data we solely rely 
on might be biased by the mood the teachers were in when responding the survey and therefore it is 
their reporting of perception the sole input we have, which may not necessarily reflect their real 
perceptions. Such analysis would imply a longitudinal study for which the financing institution does not 
envision allocating resources to. When analyzing teacher beliefs and perceptions of their performance, 
it is important to bear in mind the human tendency to view themselves in a positive light when inquired 
about aspects that might risk their losing face [27], their tendency to interpret external criteria in such a 
fashion that prevents such losing of face [28], and to rely on causal ambiguity to claim merit on their 
positive outcomes.  

Maina & Nzuki [29] recommend investing more on ICT capacity building as there remain traditional 
teaching and learning methods leading to a decline in students learning and academic outcomes. 
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3 METHODOLOGY 
The research methodology used in this study is the fuzzy set qualitative comparative analysis (fsQCA). 
This type of analysis allows us to explain the outcome through the combination of the different conditions 
included in the model, thus attending to the concept of equifinality [30]. The values obtained through 
student performance are transformed into fuzzy sets using percentiles, thus following the parameters 
established by Ragin [31]. This is because all values must be between 0 and 1, representing 0 full-non-
membership, and 1 full membership [32].  

3.1 Outcome definition and causal conditions  
To carry out the analysis, it is necessary to define the outcome of the study and the conditions that will 
influence its achievement. Based on the literature review, for our study the outcome to analyze is the 
success of the hybrid model in education. There are five different conditions, which according to the 
literature are the main key drivers of a successful hybrid model. Therefore, the conditions are the 
following: 1) the development of a teaching and learning view, 2) the motivation to learn about the new 
pedagogy, 3) understanding the purpose of innovation, 4) reflecting upon their experiments with the new 
pedagogy and 5) being part of a professional learning community. Table 1 provides the specific 
specifications for each condition and outcome used in the study.  

Table 1. Outcome description and conditions  

Type Name Description Format 
Outcome HYB Successful implementation of a hybrid educational model Fuzzy value 
Condition DEP Development of a teaching and learning view Fuzzy value 
Condition MOT Motivation to learn about the new pedagogy Fuzzy value 
Condition PUR understanding of the innovation purpose Fuzzy value 
Condition EXP Reflect experiments following the new pedagogy Fuzzy value 
Condition COM Belong to a professional learning community Crisp value 

4 EXPECTED RESULTS AND CONCLUSIONS 
The new educational context, characterized mainly by the hybrid model, presents great challenges for 
both education professionals, institutions, and students. Under these circumstances, optimal learning 
outcomes do not depend solely on a specific cause, but rather a set of conditions that determine 
success. Therefore, fsQCA presents a high potential in addressing combinations of causal conditions 
deriving to an outcome. Investigating these conditions to successfully implement a hybrid education 
model is of vital importance to determine what measures institutions should take, and thus ensure a 
satisfactory educational experience for students. Our study is in a theoretical approach stage, so in the 
following phases the pertinent data will be obtained and the fsQCA analysis will be carried out and 
consequent results obtained. Among the expected results, and based on the previous literature of the 
discipline, it is worth highlighting three key elements to ensure the success of the hybrid model: purpose, 
motivation and community. They are three aspects that are related and complement each other, creating 
a virtuous circle towards the educational experience of the 21st century. 
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PARTIAL STANDARDIZATION OF ONLINE CURRICULUM: IT IS NOT 
ALL OR NOTHING 

C. Halupa 
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Abstract 
The two most common models used in online course design and delivery is standard and open 
curriculum. If a standard curriculum model is used, a master course is created usually by or with an 
instructional designer that is intended to be taught by multiple faculty. In most cases, faculty are not 
allowed to change the curriculum to suit their own personal preferences. The second common model is 
open online curriculum where a faculty member creates and designs the online course and builds it in 
the learning management system. Both of these models have significant strengths, but they are also 
plagued with significant problems. Although not clearly addressed in the research, partial 
standardization of online courses can leverage the strengths of both of these models, and eliminate 
many of the problems. 

Keywords: online curriculum, partial standardization, standardized curriculum, faculty autonomy, 
accreditation. 

1 INTRODUCTION  
Online learning is caught in an eternal battle between academic freedom and the need for 
standardization to meet regional and programmatic accreditation bodies. In 2017, there were six million 
students enrolled in online courses while the number of students studying on a traditional campus 
dropped by almost one million students between 2012 and 2015 in the United States1.In online education 
there are two major curriculum models used: standardized and open curriculum. When standardized 
curriculum is used, the course is usually written beforehand for a fee and is designed to be taught by 
multiple other instructors. In most cases, the course has to be taught as it was created since a faculty 
member was paid to create it and it has gone through a formal review process. This is to ensure course 
alignment exists between learning outcomes and assessments, and that assessments that are used to 
meet program learning outcomes are included. This model has several problems. In fields that are 
currently changing, courses may not be current. Instructors are often left to teach things they may 
perhaps view as problematic. In open online curriculum, there is no standardization; every faculty 
member creates his own course and teaches what he wants. This model is fraught with problems as 
well. Critical assessments for program evaluation may be left out of the course. Different instructors 
teaching the same course often use different texts which leaves students with very different learning 
experiences. Most faculty are not experts on online design and do not know how to enhance the learning 
experience for students and create effective online instruction. 

In online curriculum, it does not have to be all or nothing. There is a way to solve the problems of both 
of these models with a third option: partial standardization of curriculum. There is little research on this 
subject, but this model is an effective one to meet both accreditation needs and faculty desire for 
academic freedom. 

2 TRADITIONAL ONLINE CURRICULUM MODEL: STANDARD COURSES 
Online learning was first widely accepted by for-profit institutions who adopted a standardized curriculum 
model where a subject matter expert (SME) was paid to create a master course2. This was usually done 
in conjunction with an instructional designer (ID)3, 4, 5.The SME was an expert who could be credentialed 
in the discipline. An ID assisted the faculty member in online pedagogy and design, as well as in the 
use of instructional technology. Usually this course was designed as a complete package so it could be 
taught by any faculty member in the discipline6 This master course was then used for multiple offerings 
of a course and usually was taught by adjunct faculty. As these corporate programs such as the 
University of Phoenix gained traction and a large number of students, other universities large and small 
began to adopt this model. Hedden notes this is so faculty could concentrate on teaching students rather 
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than developing curriculum the knowledge required in online pedagogy and technology best practices 
was extensive. 

Puzziferro & Shelton4 describe a collaborative course development model with a common framework for 
consistency, design, pedagogy and content. A standard online course that has these components has 
numerous benefits. The first is that it can assure that regional and programmatic accreditation 
requirements are met7,8,9. In on campus education, accreditors usually only review a syllabus to 
determine what is taught in a particular course. While the student learning outcomes and perhaps even 
the types of assessments may be identified on a traditional on-campus syllabus, alignment of 
assessments to course outcomes in not always evident. In an online course, all detail is in place for an 
accreditor to review. Appropriateness of an assessment (or inappropriateness) is clearly visible and 
easily identified. When instructional design techniques are used, this alignment of assessments and 
outcomes is carefully checked and documented. This systematic approach improves the quality of the 
course and educational experience for students7. 

The second reason standard curriculum is used is to ensure all faculty use the same student learning 
outcomes and assessments. In most cases, these items have been either reviewed by another faculty 
member (often at the program chair or dean level), or have been agreed upon collaboratively within a 
department or program10. In online programs that use adjunct faculty, standard curriculum becomes an 
assurance that all content is taught and assessed. The review process used in the creation of standard 
online courses also increases course quality11,12. The addition of a subject matter expert as a reviewer 
ensures that no important content is missed.  

A significant benefit of standard online curriculum is that all students who take the course receive the 
same course experience. This can be very important, particularly in courses where students have to 
learn specific competencies to effectively advance to the next level course within a discipline (such as 
Composition I and Composition II). Standard courses remove the risk critical material was not addressed 
because a professor opted to teach something else, a frequent problem in traditional education. 
Essentially, this provides an equal educational opportunity for everyone that takes the class in regards 
to content and assessment. The only difference is the grading of assignments which is subjective when 
different professors teach a course. However, this effect is lessened with the use of grading rubrics 
which as usually included in standard curriculum. 

The use of rubrics which has become commonplace in online courses also ensures the expectations for 
specific assessments are clear8.This is particularly important since online students are geographically 
separate which increases transactional distance13. Another curriculum benefit of standard online 
courses is a wider variety of assessment (other than just tests) which is a best practice. An additional 
best practice is to place assessment throughout the course to ensure students can successfully improve 
their performance as the course progresses.  

When a standard course is created in a collaboration between a faculty member and an ID, the course 
navigation and appearance within a program is also usually standard. The ID ensures students can 
clearly navigate the course and have access to tutorials for all associated technology that is used. This 
ensures the students can concentrate on the content and not on trying to navigate within the online 
course. This also provides university branding14. 

In standard online curriculum, the entire course is created prior to the start of the class. This gives the 
student concrete information on what he/she is expected to do since all assignments with all directions, 
requirements and rubrics are all available to students at the beginning of the course. This also allows 
students to work ahead. This can be particularly valuable to adult students who comprise a very large 
component of online learners2,15 since these students are juggling work, families and school. 

When standard courses are created in the learning management system (LMS) by an ID, the number of 
information technology help tickets for technology issues are significantly decreased16. Issues still occur, 
such as the resetting of online tests, but they are greatly reduced in the experience of this author who 
has taught standard curriculum online for almost 20 years as an both adjunct and full time online faculty 
member, and a manager of online programs and instructional design departments for over a decade. 

Standard online curriculum also has several weaknesses. Perhaps the most pressing problem is the 
length of time it takes to create an online course. When a university opts to create a new program, the 
approval process through accreditation bodies can take several months to a year or more. This is the 
case for any new program whether it is offered online or on-campus. Online courses can be created 
while this approval is being sought. However, a university is taking a risk that the program will be 
approved. If faculty are contracted to write a course, the university has committed to spending that 
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money. More than one course will have to be created initially (depending on whether traditional or 
accelerated semester format is used) which causes additional expenditure. The average price paid to 
faculty for creating an online course is an average of about $2,000 per course17,18. In addition, the 
university has committed time and resources in the form of an ID and or instructional technologists to 
assist the faculty writing the courses.  

When online learning was in it’s infancy, the life cycle of a new online course from inception to completion 
took several months because online pedagogy and design was a new field. This has shrunk to a life 
cycle of just a few months as online learning has progressed when a collaborative method with an ID is 
used. Usually, the faculty member is contracted to write the course. Optimally, the writer will have at 
least two months to create the complete course package which can be quite detailed and intensive for 
some courses. These packages include directions for readings and other non-graded activities, 
complete assessments with directions, evidence of alignment of assessments to student learning 
outcomes, grading rubrics, any other associated documents and the creation of videos if required. 
Creating a course with all of these items can take a faculty member an average of 10 hours (for a very 
basic course) to 40 hours or more for a complex course with video in this author’s experience working 
with hundreds of faculty. 

A second problem is obsolescence of material. In fields which do not change rapidly this is not as much 
of an issue. In fields which change rapidly such as business, health and technology, the standard master 
course does not allow for immediate changes. When a university is paying an average of $2000 for a 
course, the expectation is that this course will be used numerous times before revision. It is not feasible 
to pay a faculty member to revise an existing course every time it is to be offered. Yet in some fields, 
revision may need to occur with almost every offering. The online course development lag time and 
approval process and revision of the course in the LMS takes time; therefore, a course may have to be 
offered when it is known something within is obsolete. This happens only if the revision is extensive. 
Small revisions can usually be made by ID in a few days depending on other commitments. Extensive 
revisions can be driven by faculty who are used to teaching whatever they want in a traditional on-
campus setting who want to change the standard course based on personal preference rather than 
obsolescence or incorrectness of content. This causes problems and may delay the creation of other 
online courses if specific policies and procedures are not in place. 

Standard curriculum can also stifle instructor creativity19. A very creative instructor can be very limited 
in regards to their online persona and teaching preferences when he is instructing an online class 
created by another faculty member who requires students to do the same type of assessments every 
week. Some faculty may have more difficulty teaching a course they have not created. This can be 
prevented if the faculty member reviews the course in detail before it begins, however, it is not 
uncommon for a faculty member to misinterpret something written by someone else. This may impact 
the student experience in the course negatively. 

Faculty often complain about a lack of academic freedom when teaching standard courses. Adjunct 
faculty are usually happy to have a course to teach. Reichman20 reported that only about 25% of faculty 
are now tenured which protects academic freedom. Full-time faculty who teach on campus are more 
likely to express this complaint. The attack on academic freedom which started with standard online 
courses is now transitioning into the traditional classroom as the quality and cost of educational 
programs are called into question. Cary Nelson21 an ardent supporter of faculty freedom notes autonomy 
in the classroom is at risk and faculty feel threatened by it. He also acknowledges online curriculum such 
the standard curriculum used by universities such as Western Governors “works” (p. 18). Reichman20 

notes that according to foundational texts, university faculty are entitled to academic freedom. 

One neutral effect that is viewed positively by some and negatively by others is the faculty role changes 
to one of facilitator rather than teacher when standard curriculum is used. This has several positive 
aspects. Rather than creating content “on the fly” which often happens in traditional classrooms, the 
standard online course is carefully planned out and skillfully created in an LMS. This allows the faculty 
member to concentrate on students and provide effective feedback. However, this can be daunting for 
some faculty to provide peer-to-peer and student-faculty engagement as well as to provide feedback on 
forums and assessments which are different from ones they would have created themselves. 

3 TRADITIONAL ONLINE CURRICULUM MODELS: OPEN COURSES 
An open online curriculum is faculty-specific and the course is created in the LMS usually by the faculty 
member. If two instructors are teaching the same online course, the student learning outcomes, 
assessments, textbook and content may be totally different. This model has been used in higher 
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education for years; however, when creating online learning faculty must have specific pedagogical and 
technology competencies. Even in traditional education due to accreditation bodies there has been a 
significant movement away from this open model to more standardization to ensure a quality educational 
experience, and to confirm program outcomes are met.  

The first benefit of the open model is faculty comfort and preference; this is the model traditional on-
campus faculty are used to. The faculty member has ultimate choice of content and delivery method. 
This model allows faculty to be as creative or as repetitive as they desire. They can have multiple 
assessments, or just a few if they do not want to spend a great deal of time grading. It also allows for 
instructor creativity. 

A second benefit is universities do not have to fund instructional design departments, pay curriculum 
reviewers (which some universities do), or pay faculty to create online courses. Faculty may create and 
teach online courses as part of their regular load or paid overload as warranted. This saves money in 
the area of curriculum development. Faculty usually build the course in the LMS. Some universities still 
have IDs that will work collaboratively to assist faculty and offer suggestions, but do not truly collaborate, 
while others have faculty development courses that provides overview of practices in online teaching 
and sometimes course design5, 22. 

In the open model, obsolescence is not a problem. Faculty can change a course every time it is offered 
if they are willing to devote the time. New courses can be quickly created. A course does not have to be 
complete prior to deployment to students; a faculty member can create as the course progresses.  

Perhaps the greatest benefit of this model is it provides total academic freedom. However, as noted 
previously, many researchers20,21,23,24 report academic freedom is always at risk. Washburn24 reported 
the corporatization of higher education in the United States (US) driven by the high cost of a college 
education threatens academic freedom.  

The open model has a plethora of problems. The first is a lack of formal review process to ensure that 
the course is of high quality in regards to online pedagogy and design as well as content. Quality Matters 
(QM) is the gold standard for online course design8. Wickersham and McElhany25 reported faculty are 
significantly concerned with meeting these standards and believe use of quality standards are important; 
however, for some, autonomy is even more important. QM’s standards and rubric ensure online course 
design and pedagogy is of high quality, however, these standards are not usually adopted in universities 
that do not have instructional design departments because they are time intensive, costly and difficult to 
comply with, particularly in regards to the universal design requirements for those with disabilities26.  

Institutional effectiveness data and regional and programmatic accreditation data can easily be missed 
if inclusion in open design courses is not policed. Significant problems also occur in proper outcomes 
and assessment at the appropriate course level (1000-4000, masters or doctoral-level) since many 
faculty are not aware of the types of assessments that should be used to assess the different levels of 
Bloom’s taxonomy. Consequently the Bloom’s taxonomy verb used in the student outcome may not 
align or be mismatched to the assessment. These issues may not be evident in a face-to-face class, but 
become clearly evident in an online course. Knowles and Kalata27discussed this issue at Park University 
and it is still prevalent throughout academia28. When these things happen in online programs, the 
university cannot prove that program or general education outcomes for students were in fact met. 
Improper assessment can also lead to false grade inflation or deflation. 

Other problems with assessment may include lack of assessment variety because a faculty member is 
not aware of some of the technology options and assessment types available online27. This can result 
in a boring, rote course for students. Faculty members may not include rubrics which leaves students 
uncertain as to what a faculty member is looking for. This can also cause significant variance in faculty 
grading practices and grade inflation as well. 

At the program level, a common issue is duplication of some topics while other necessary topics are 
missed. Online course design requires demonstration of alignment of course outcomes to program 
outcomes, but in an online course where faculty has (or believes she has) total academic freedom. This 
can result in a lack of program outcome data which can impact the quality of the program if students 
cannot do what the university said they could upon graduation.This also causes a significant 
accreditation issue. If a faculty member does not include a designated assignment ,or grade it using the 
designated rubric, valuable program evaluation data can be lost. 

Numerous researchers have found faculty training to teach and create curriculum online is inadequate 
according to Herman17. In 2017 Lieberman29 reported that regional accreditors found a lack of required 
training and consistency in a large college’s online offerings and denied that college’s ability to increase 
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online offerings. A similar situation was reported by Reed30 in 2018 who surmised that every online 
section of a course should be the same. Lack of adequate training can leave faculty without significant 
knowledge on how to teach and design a course online that is effective in engaging students and 
overcoming transactional distance. This can also create a classroom where the faculty member does 
not appear “present” to the students because he does not engage in discussion. Faculty also may not 
provide significant assignments to provide formative feedback which is critical in online education31, 32. 
Abbott et al.33 reported on a survey of over 400 faculty members where only 26% had attended any 
online professional development courses and 40% reported they are unlikely to do so. They cited lack 
of time and financial incentive. 

Creativity may be rampant in this model; however, if faculty are not well-versed in online design and 
pedagogy, the creativity may be so extreme the connection between content and the class may be lost. 
This results in disengaged students. Another issue is open design may result in courses that do not 
have regular formative feedback opportunities throughout which improve student success in online 
courses 31,32. Consequently without a review process and detailed knowledge of online pedagogy, a 
course can also be rote, repetitive and ineffective. If the LMS is not used correctly, then this significantly 
enhances the potential for student grievances and grade appeals. 

With open design, if faculty do not create the whole course in a holistic manner, course quality can also 
significantly suffer. The syllabus will provide basic guidance, but the specifics usually found in online 
courses may not be present. If the faculty member decides to add additional assignments that are not 
included in the LMS, this can make the learning process and the gradebook in the LMS a moving target. 
Online courses with open design do not usually have anyone who has reviewed the course from a 
student perspective as an ID would. Abbott et al33 noted, “In the absence of consistency in course 
design, students must learn new learning protocols upon entry to each course within an institution” (p. 
1).This is not ideal because it diverts student attention from learning content. 

If faculty create their own online courses in an LMS and are not well-versed in using the tools available 
in and outside the LMS, numerous technology problems can occur. A faculty member who attempts to 
use all the bells and whistles because he is technologically savvy may create a course using so many 
different types of technologies that the students spend more time learning to use the technologies than 
engaging with course content. If a faculty member is not well versed in how to use the LMS, she may 
build components incorrectly which causes significant student confusion. In the open model, the number 
of help tickets submitted may be significantly higher16 which may require additional supportive personnel 
which increases costs. Errors in use of the LMS cause student frustration and dissatisfaction. 

Faculty-created online courses may significantly lack institutional branding. Changes in course 
navigation may result in student confusion. An even greater problem is lack of universal design and 
effective creation of online courses that are American With Disabilities Act (ADA) Compliant. In 2018 
one blind man sued 50 colleges under the ADA because their websites were not accessible to those 
with disabilities34. Foresman35 noted during the COVID-19 pandemic several universities were sued for 
not making class materials accessible.  

4 A SOLUTION: PARTIAL STANDARDIZATION 
Partial standardization of a course provides the benefits of both standard and open online courses and 
eliminates many of the problems. Reed30 notes he believes every section of an online class should be 
similar enough that when a student passes it, they are ready for the next level class in the discipline no 
matter who taught the course; this partial standardization model achieves this. The presented model 
assumes an ID is used either in a collaborative model or as a final reviewer/consultant. It is preferred 
an ID build the course in the LMS. A second assumption is that an initial completed course is created 
by a faculty member. 

University branding and navigation standards are retained with this model to enhance the student 
experience. Course design is crucial to the educational experience. Universal design standards have 
become non-negotiable in online learning today since the risk of litigation is high. However, faculty that 
teach the course have the opportunity to change some of the components should they desire to do so. 

Two options will be addressed, although there are many variations of these options. The first is more 
standardized. In the first option, the textbook, all student learning outcomes and assessments other than 
discussion forums within the course are standardized. Course activities can be adjusted (as long as 
student learning outcomes can still be met) and discussion forums can be changed since they are as a 
culminating assessment to attain course outcomes. This option allows some academic freedom/ 
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autonomy, and in rapidly changing fields, it provides faculty the ability to teach students about important 
current issues by changing discussion questions. Alignment of the course with outcomes is retained to 
ensure programmatic and regional accreditation requirements and for programmatic assessment. An 
additional way to provide additional faculty freedom is to allow faculty to change the delivery method for 
assignments (as allowable as to still meet course outcome taxonomy verb level). For instance, if an 
assignment was intended to be a written paper, an instructor would be allowed to have a student submit 
presentation video in lieu of the paper as long as all requirements are still met and the rubric is still an 
effective way of standardizing grading and informing students of expected criteria. The author has used 
this model extensively and has found it to be effective in smaller more traditional institutions where full 
time faculty really do not have the time to devote to learning a great deal of online pedagogy and design 
and the technology support staff is small. It is also effective for institutions that uses a large number of 
adjuncts to teach online courses. 

The second option includes more aspects of the open model. Course outcomes and only the culminating 
assessments (those that attain the proper Bloom’s taxonomy level) for an outcome are standardized. 
The remainder of the provided curriculum can be changed. This includes the discussion forums and all 
assessments not earmarked as culminating. Faculty can also change the course non-graded activities 
and the textbook as long as the changes will not impact the overall attainment of course outcomes. This 
option does require more extensive faculty training. 

Both of these options leverage the strengths of a standard online master course while overcoming its 
weaknesses. Consequently, it includes the strengths of an open course model while overcoming its 
weaknesses, particularly in regards to accreditation, student satisfaction and clarity. This also ensures 
a more equitable learning experience for students without totally constraining faculty autonomy. 
However, in either case it is highly recommended an initial course be created and reviewed by a subject 
matter expert to ensure outcomes and culminating assessments are appropriate and that any 
assessments used for demonstrate attainment of program outcomes are considered culminating. 

The issue of obsolescence found in standard courses can be easily corrected if they are not major. 
Obsolete discussions and written assignments (in the second option) can be replaced. This prevents 
from students being required to complete assignments that no longer add value to the educational 
experience. 

Partial standardization provides for university branding and consistency. There are ways to manipulate 
learning management systems such as Blackboard and Canvas to “lock down” specific items so they 
cannot be changed. This may require some custom programming. If this option is not used, policy will 
have to be developed clearly outlining the level of changes that can be made by faculty.  

In some learning management systems a template can be used to ensure that all courses have the 
same options in the same area all of the time so students do not have to spend a great deal of time 
finding things and navigating the course. These templates can be created to provide basic branding 
information such as homepages and the order of specific tools and links. 

This partially standardized model can also ensure that institutional effectiveness and program evaluation 
data is collected to meet regional and programmatic accreditation requirements. In addition, with 
standard rubrics being retained for all written and/or culminating assignments, this provides a 
mechanism for more consistent faculty grading on culminating assessments. It can also result in the 
reduction of grade inflation.  

Most importantly, partial standardization can be used to combat the complaint of lack of faculty 
autonomy and academic freedom. This method allows an institution to retain control of critical factors 
for compliance, while allowing faculty to include a more personal touch in their online courses. 

Brigand36 noted universities must be agile to supply quality online education, She notes a collaborative 
approach is key to meet both online pedagogy and technology requirements which are key to student 
success in online courses. Starting with a standard online course and allowing targeted alteration by the 
professors teaching it ensures quality of the educational process and adherence to academic 
administrative requirements including compliance with regional and programmatic standards. Allowing 
faculty to “personalize” an online course to a specific degree can event obsolescence to break down the 
barriers of transactional distance. A “canned” course can feel exactly that way to students. If a faculty 
member is more satisfied with the course she is teaching, this motivational effect will be noticed by 
students and may enhance their own motivation. In online course design and delivery It does not have 
to be all (standardization)l or nothing (open; there is a “happy” medium and that is partial standardization. 
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5 CONCLUSIONS 
As online education continues to serve a large portion of students, partial standardization of online 
courses can ensure that the important components of pedagogy, design, assessment and accreditation 
concerns are addressed while providing faculty more autonomy and academic freedom in their online 
teaching. Partial standardization leverages the benefits of both a standardized and open model, while 
overcoming their weaknesses. 
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FIRST YEAR PRESERVICE TEACHERS’ MOTIVATIONS FOR
CHOOSING A TEACHING CAREER
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Abstract

South Africa is experiencing high teacher turnover. Studies show that some teachers leave after few
years in the profession. The question is what motivates preservice teachers to choose a teaching career
if teachers fail to stay long in the profession. The objective of this study was to explore motivations of
first year preservice teachers in selecting a career in teaching. The aim was to identify motivation and
perception factors that influenced preservice teachers to choose a teaching career. The expectancy-
value theory presented a broad theoretical framework to comprehend preservice teachers’ motivations to
become teachers. The Factors Influencing Teaching (FIT)-Choice scale which surveyed different classes
of preservice teachers’ motivations such as perceived abilities; intrinsic, personal and social utility
values; and task perception was used to gather data. Simple random sample was employed to select
156 first year preservice teachers who responded to the questionnaire. The results showed that in the
motivation constructs, social utility value factors such as to shape future of children/adolescents and
make social contribution were significant. In the perception constructs, satisfaction with choice and
perceived teaching ability were also significant. Interestingly, social influences and salary factors were
insignificant. These results indicated that preservice teachers chose a teaching career because of
intrinsic values instead of extrinsic values such as salary. It is recommended that teacher education
programs should inculcate affective commitment in preservice teachers to retain them in the teaching
profession. The development of affective commitment in preservice teachers will lead to low teacher
turnover in future.

Keywords: FIT-Choice scale, motivation to teach, preservice teachers, teaching career, teacher
education.
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INSTITUTIONAL E-LEARNING MATURITY: A CASE STUDY FROM
ISCAP

P. Peres, M. Moutinho

Polytechnic of Porto / ISCAP (PORTUGAL)

Abstract

This paper has as main objective to know what the level of institutional e-learning maturity is, of Porto
Accounting and Business School (ISCAP) and to propose actions to improve on that positioning. 

Higher Education has been challenged over the years with the evolution of education and the appearing
of different teaching methods from the traditional, which become necessary to follow the change and
therefore to resort to virtual teaching practices environments. 

In this way, the case study developed and described in this paper intends to know the factors that
influence ISCAP maturity level, to know how e-learning is projected in its internal strategy and which
recommendations could have a positive impact on the increment institutional e-learning maturity. 

Based on the literature review and on the existing models that analyze institutional maturity, will be
analyzed what is convergent and divergent in the several authors, in order to produce a result applicable
to the ISCAP context. 

As an ongoing case study, a questionnaire has been used to obtain data until this moment. 

This paper presents the early results of this project.

Keywords: e-learning, Higher Education, Benchmarking, Institutional e-learning maturity.
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SCHOOL MANAGERS FOR POST-COVID-19 SCHOOLS: 
REIMAGINING THE ART OF MANAGING SCHOOLS FOR THE 

FUTURE 

V. Msila  
University of South Africa (SOUTH AFRICA) 

Abstract 
Many social experts and educationists have argued that the COVID-19 pandemic has changed the 
grammar of schooling and rendered school managers impotent in the face of the crises. Countless 
schools have not been able to operate optimally as the pandemic continues to test the resilience of 
teachers, learners and their communities. In South Africa, countless historically black and 
disadvantaged schools could not cope with the changes necessitated by the pandemic especially during 
lockdowns. Several of these schools experience innumerable challenges including shortages in material 
and human resources. The struggles are even more in rural schools where there are usually under-
qualified and unqualified teachers especially in learning areas such as mathematics, physical science 
and technology. This case study was conducted in four historically black secondary schools where the 
school management teams were interviewed and observed during the times of COVID-19. Individual 
interviews as well as focus group interviews were conducted over a period of three months. The results 
show that school managers of certain schools, especially the historically disadvantaged rural schools, 
will be daunted by huge societal changes that influence schools. Furthermore, these changes will thwart 
progress in these schools hence they will also be a hindrance to learner success and teacher motivation. 
The conclusions demonstrate that school managers in disadvantaged schools require a number of skills 
and these include facilitating resilience among teachers and learners, introducing and sustaining 
humanising pedagogy as well as the improvement of using technology among teachers and learners.  
All these are crucial factors for post-COVID-19 schools.  

Keywords: Educational Technology, Rural school managers, School effectiveness, School improvement. 

1 INTRODUCTION AND BACKGROUND 
All school managers have faced a myriad of challenges during the time of COVID-19 pandemic. These 
challenges have been worse in South African rural schools where managers struggle with material 
resources, staffing and absence of active role-players such as Parent-Teacher Associations. The 
pandemic has accentuated the inequalities and unmasked poverty as one of the major obstacles in 
education today. Many rural schools are situated in the former apartheid homelands which were meant 
for “black tribal groups”. Usually, these rural areas have inadequate or no service delivery of essential 
services. Furthermore, many rural schools have unqualified and underqualified teachers. The lack of 
material resources such as ablution facilities has led to the deaths of learners who have died in pit 
latrines. Gardiner [1] contends: 

Villages and rural communities are difficult to reach, the physical conditions in schools are 
inadequate, and learner performance in comparison to schools elsewhere is weak. Although 
there have been significant infrastructural improvements since 1994, according to the 
National Education Infrastructure Management System: National Assessment Report 
published by the Department of Education in 2007, many rural schools still lack clean running 
water, electricity, libraries, laboratories and computers. More than one-quarter of the schools 
in Eastern Cape, KwaZulu-Natal and Limpopo have more than 45 learners per classroom. 
These are not easy conditions in which to provide a sound education for young people. 

Gardiner [1] goes on to illustrate how the rural learners tend to be the worst in literacy, reading and 
writing. Besides this, the conditions in rural schools are horrible. In 2014 a five year old grade 1 learner 
drowned in a pit latrine in his rural Limpopo primary school. In the Constitution of the Republic of South 
Africa proper sanitation is a human right but many learners have no choice but to use pit-toilets. The 
legacy of apartheid continues to loom large in historically black schools that serve the poor families.  
Other learners still use dilapidated buildings and mud huts as classrooms. Some education experts have 
bemoaned the state of education in South Africa. Brahm Fleisch [2] for example, has pointed out that 
South Africa has two systems of education; on the one hand there is a system for the affluent families 
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whilst on the other, occupying the periphery, are the have-nots, the indigent families. School managers 
in rural schools bear the brunt of poverty for in several of these schools families are poor. Fleisch [2] 
cites the former South African President Mbeki who depicted South Africa’s development challenge 
when he stated: 

Our country is characterized by two parallel economies, the First and the Second. The First 
Economy is modern, produces the bulk of our country’s wealth, and is integrated within the 
global economy. The Second Economy (or the Marginalized Economy) is characterized by 
underdevelopment, contributes little to the GDP, contains a big percentage of our 
population, incorporates the poorest of our rural and urban poor, is structurally 
disconnected from both the First and the global economy, and is incapable of self-
generated growth and development.  

The rural schools belong to the Second Economy as the physical outlook of the structures may show.  

Research has shown that apart from South African rural schools challenges are experienced by rural 
school managers and their schools in various parts of the world. Hayes, Flowers and Williams [3] portray 
a picture of United States rural schools when they aver: 

As the COVID-19 virus swept through the U.S., and schools across the country began 
closing their buildings, rural school leaders faced even further challenges in supporting their 
students. Such support was stifled by students’ limited access to technology, lack of reliable 
internet access, transportation shortages, and inconsistent access to food. 

Jill Anderson [4] interviewed Mara Tieken who highlighted the challenges rural schools in America 
experience including lack of internet access due to the digital divide. Speck [5] reiterates the same 
challenges about rural schools in England. He pointed out that COVID-19 would make it very difficult for 
rural schools to continue with their program because of a lack of broadband in the area. The 
infrastructure in these schools is not good and many learners do not have the social capital to continue 
with school whilst at home. These poor rural conditions have a negative impact on the school 
management teams which struggle daily, as they search for solutions. The questions posed in this study 
were: 

• What are some of the skills that can enable rural school managers of ineffective schools to 
manage at the time of the COVID-19 pandemic? 

• What role can the managers play in enhancing school management?  

2 THE STATE OF RURAL SCHOOL MANAGERS 
One of the most important lessons that all schools have learnt during the COVID-19 pandemic is that 
the role of the school management team is crucial in leading during the time of uncertainty. 
Conscientious school management teams are aware of their role to entrench the culture of achievement 
among staff members and learners. The school managers need to know exactly how to act in times of 
searching for quality schools. Effective school managers and leaders will know what kind of leadership 
and management styles will redeem the school from current challenges. Msila [6] writes about school 
leadership and the need to utilize Ubuntu model in guiding successful schools. Msila points out that 
Ubuntu, an African philosophy, contains a number of characteristics that are crucial in ensuring school 
management and leadership success. Dependability, solidarity, respect, and the idea of a community 
can lead workplaces such as schools to success [7]. Glanz [8] writes about the importance of school 
leaders sustaining positive organizational culture; building relationship with learners, building 
relationships with teachers, building an ethic of caring and building staff morale are all critical and as 
important as introducing Ubuntu leadership styles in schools. Furthermore, [8] underscores the need to 
foster the organization’s self-renewal. Bush [9] points out that in this century there is a belief that quality 
leadership makes a huge difference in learner outcomes. Furthermore, [9] writes of how leadership and 
management need to be accommodated equally if schools are to operate effectively. Bush [9] cites 
Bolman and Deal who contend that leading and managing are both crucial for today’s organizations 
which need strong managers as well as the wise vision of leaders. Bush [9] adds: 

Leithwood et al. (1999) make the important point that, in practice, principals in their day-to-
day work are rarely aware of whether they are leading or managing; they are simply 
carrying out their work on behalf of the school and its learners. However, the nature of that 
work should reflect the school context and, in particular, its needs at any one time. For 
example, South Africa’s underperforming schools (Ministerial Review, 2004; Pandor, 2006) 
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require a greater emphasis on basic management, making the organization functional, 
rather than a visionary approach. This may involve ensuring regular and timely attendance 
by learners and educators, maintaining order and discipline in classrooms, and proving 
adequate resources to enable learning to take place. Once schools are functional, leaders 
can progress to developing vision, and outlining clear aims and policies, with the confidence 
that systems are in place to secure their implementation. 

 But the question is, where are the rural managers and leaders in a time of COVID-19? Klocko and 
Justis [10] state that challenges in rural schools are obstacles to the effective ways in which rural 
principals manage their schools. Lack of resources, multi-faceted responsibilities, role in the community 
are some of the challenges that rural school managers encounter [10] . Myende and Maifala [11] point 
out that the complexity of bringing parents on board, learner discipline, challenge of insufficient teachers, 
and inadequate support from department of Basic Education are factors that thwart the effectiveness of 
rural school principals.  Similarly, [12] lists a number of factors that affect rural principals and these 
include impoverished conditions of learners, minimum parental involvement, and shortage of resources. 
It is crucial for the rural school managers to understand these obstacles before they can be able to 
prepare their schools for post-COVID-19 era. Many of the challenges these managers face are different 
from the urban school principals ‘challenges.  

3 RESEARCH METHODOLOGY 
The 12 participants were selected through purposive sampling. Brink [13] state that purposive sampling, 
sometimes referred to as judgemental sampling is based on the judgement of the researcher regarding 
the participants that are typical of the topic being studied. The advantage of purposive sampling is that 
it allows the researcher to select the sample based on knowledge of the phenomena of the study. 
Struwig and Stead [14] state that purposive sampling is concerned with providing a sample of 
information –rich participants. All the participants were individually interviewed before they were divided 
in two groups for focus group interviews. Of the four school managers or principals, three were male 
and one was female. The eight teachers were comprised of four males and four females. The average 
experience as school managers among the four principals was eight years. In analysing the data I used 
categorizing and coding of the data. I had to reduce the copious notes to manageable information. 
Coding was done manually with the use of coloured pens to divide or categorize the data.  

4 FINDINGS 
The eight teachers concurred that the COVID-19 pandemic has been both a teacher and a punishment. 
On the one hand, it has been punishment because for poor schools like those in the study during 
lockdown learners stayed at home and there was no learning taking place. The children in poor schools 
come from families who belong to low socio-economic status where many parents do not have 
permanent employment. The teachers struggle because there is usually no social capital in these 
families. The four principals added though that it was not only the families and surrounding communities 
who struggle, but the schools as well. There was not much computer literacy among teachers and the 
pandemic caught every poor school unprepared because there were few alternatives for functional 
schooling. One principal stated that teachers in his school were always assisted by two learners to 
operate and use a computer. The same learners were expected to teach other learners after the 
pandemic. The participants also stated that the pandemic compounded the problems in their schools. 
All these schools do not have libraries, working science laboratories, enough qualified maths and 
science teachers as well as learning aids such as textbooks. The teachers pointed out that their schools 
are far behind because their learners have not been catching up on lost time. In the entire year 2019, 
almost nothing was done and all the learners who returned to school were placed in the next classes. 
The pass rate in grade 12 classes was low in all four schools: 

- Apple High School – 35% 
- Banana High School – 27% 
- Cherry High School – 39% 
- Pear High School – 21% 

Whilst the principals in all these schools pointed out that their schools have always been fairing badly in 
grade 12 results, the 2019 results were the worst. The participants also talked about the mental effects 
that COVID-19 has brought to both staff members and their learners. The principals in Apple and Pear 
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reported how the pandemic has made many learners to drop out of school. Several teachers had applied 
to resign from teaching because they were traumatized by the death of some of their colleagues.  
COVID-19 brought fear among learners and community because there was always a sense of 
uncertainty.  The principals affirmed that it was a result of the bleak picture they found in their schools 
that made them in their district to meet constantly and discuss ways in which they could save their 
schools from the devastating effects of the pandemic. The meetings were voluntary and only nine school 
managers attended the two hour meetings weekly. School principals and deputies or heads of 
department where the deputy or the principal was not available attended these. In these informal 
meeting they discussed innovative ways of turning their schools around. For many of them they were 
preparing for the future because their schools were struggling because they never saw their schools 
having to function outside the classroom. 

The Apple manager pointed out: 

It is difficult for everyone and now we are preparing for a future we do not know when it’ll 
come. As principals, we are now learning about strategies that we should have long learnt 
in our district meetings.  The target now is what we do post-COVID-19. 

The Pear principal concurred as she stated: 

I like the way we are thinking now and that is to look beyond COVID-19. We won’t have 
any resources soon so we need to work with what we have. The historically black schools 
still struggle. Our schools still serve the poor black families. It is still very difficult. It will still 
be challenging for our schools.  

One Banana head of department declared: 

We have so many ideas and all of them make sense as we try to think about the future of 
our schools in the townships. But we need to talk more about school management and 
leadership. Many of our management teams were caught unawares. We were never 
prepared for the present scenario. This is new for our children, for our communities and the 
district officials. We need to really think outside the box.  

Another Banana participant supported this adding that principals and their management teams should 
learn new leadership strategies: 

I liked the idea we discussed last week and that is to explore leadership styles such as 
caring leadership and prepare every teacher to be able to be a leader not only in her class 
but in the school as well. Shared leadership is not a bad idea in these trying times. It will 
bring everyone together as we think of solutions. One thing I have learnt with COVID-19 is 
that we cannot work in isolation. We need one another. All of us need ways of surviving 
and the neighbour school can give you a trick or and in turn they can learn from you. 

The Cherry manager also claimed: 

The saddest thing about COVID-19 was that it just killed not only our schools but our spirits 
as well. Few of us have a will to succeed for we think all efforts are futile in face of COVID-
19. We need to equip ourselves with ways of withstanding such situations. The obvious as 
we have seen is computer skills. Almost all our township schools struggle because few 
teachers are computer literate. I never thought circumstances would force me learn 
computer. I am retiring in three years’ time but now I am compelled to learn this otherwise 
how will I lead my school? 

The Pear principal concurred with these sentiments as she contended: 

What we need for future is to empower learners to be able to withstand challenges. Online 
learning or distant learning is what we need to enhance. Yes, we do not have computers 
but many of our learners have smart phones that is where we should start. We should use 
these phones as pedagogic tools. Many learners will struggle with data bundles but we 
really need to try this.  

It was clear that the participants all felt it was critical to plan for post COVID-19 schools. They stressed 
the use of technology and teacher professional development. They also agreed that a more humanising 
teaching and learning would be necessary to support learners and assure teachers. In fact, the following 
five strategies were agreed upon by all the participants: 
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1 The need to instil resilience so that role-players can overcome strife; 
2 Practising caring leadership to lead effectively in times of distress; 
3 Sharing leadership so that all teachers are empowered as leaders; 
4 Introducing computer literacy for all; and 
5 Forging close links with the communities around the schools. 

The participants found these as crucial in preparing their schools for the future. By their admission, 
COVID-19 had put historically disadvantaged schools in disarray.   All of them reiterated the importance 
of leadership that would be ready for embracing change and be people-focused. All stated that they 
realized how far they were from the communities and how ineffective their School Governing Bodies 
(SGB). In the middle of the pandemic, they had to call frequent meetings trying to win parents and 
communities. The school managers felt that it would be difficult to look into the future without the close 
cooperation of important stakeholders like parents and the communities. They found that it was to be 
easier for the schools to achieve their goals if they worked closely with all role-players.  

Below, we explore the discussion of the findings. After the data collection process, the data was teased 
into themes and below the findings are discussed under three topics: facilitating resilience; humanising 
pedagogy and using phones for online learning. 

4.1 Facilitating resilience for Post-COVID-19 schools 
The teachers in the study all realized the role of facilitating resilience among learners and staff. As soon 
as they realized how COVID-19 was breaking the spirit among the schools role-players they tried to 
instil a sense of collaboration and equanimity. There was a time in South Africa when no one new 
whether schools would be closed for a long time or not. Because of this the principals state that many 
learners dropped out of school because they could not sustain their interest in the school program.  
Price-Mitchell ([15] points out that learners who develop resilience are better prepared to withstand 
adversity will adapt well to uncertain situations. Resilience ensures that the learners and their teachers 
will be able to rebuild and grow from adversity [15]. The COVID-19 pandemic has presented adversity 
that has never been seen before this century hence it has brought despondency in all schools especially 
those with no resources. Teachers and their learners need as much support as possible to survive the 
COVID-19 circumstances. This is the reason why the idea of facilitating education that encompass 
resilience is such a brilliant idea for schools that need to overcome obstacles and effective schools 
managers will also add caring in their school management functions. Regarding the instilling of resilience 
on learners Geetha and Vijayalekshmi [16] points out: 

Students can develop resilience by developing a sense of autonomy to become 
independent and unique individuals. Autonomy can only occur through taking 
responsibility, becoming accountable, and free of dependence…As students solve the 
problem maze, they acquire the skills to face life and adversity. When failure or feelings of 
negativity occur, they learn to reframe their thoughts to think positively, and find options 
with divergent and convergent thinking. 

Effective teachers will have to build these learners thus making them autonomous and independent in 
the face of adversity. Romano et al. [17] claims that teachers need to have emotional support towards 
learners for this is related to engagement. Not only should learners be resilient, the teachers need to be 
equally strong. What is clear though is that the future would need school managers who are able to 
prepare well for post COVID-19 era.  Furthermore, building resilience is in line with making people 
stronger and more assertive [18]. The teachers have found that their learners including teachers and 
parents had totally lost hope as the pandemic was spreading in the province of the Eastern Cape. The 
managers were devising means of ensuring that they introduce strategies that would ensure that 
everyone is reassured that all would be fine. The management teams also wanted to work with the 
emotional aspects as well as assertiveness. Stace [18] argues that teachers can help build student 
resilience through the following: promoting positive emotions, teaching the importance of health and 
wellbeing, encouraging goal setting, developing problem solving and practising gratitude. The 
participants stressed positive emotions especially for grade 12 learners who were despondent always 
asking questions whether they had a future in the workplace or higher education opportunities. The 
teachers were also constantly preaching the importance of following COVID-19 procedures; washing 
hands regularly as well as keeping the distance between fellow learners. Three of the schools did not 
have running water as well as ablution facilities. Every morning the school managers ensured that 
buckets of water are in front of every block of classrooms.     
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The participants also pointed out that there was a need for teachers to embrace resilience. For many 
the schools was horrific because it reminded them of colleagues who were succumbing to the pandemic. 
Two of the principals emphasized the facilitation of resistance among teachers. Some found that working 
with other teachers in the district helped them cope with school challenges. Mitchell [19] claims that 
school leaders and managers should intentionally foster cultures that would promote staff resilience 
especially now that we are approaching post-COVID-19 times. Without these supportive cultures, the 
schools would not be able to give strength to the staff members. Mitchell [19] also adds that a leader’s 
failure to comprehend and manipulate culture and climate of a school in times of adversity “enables 
organizational stagnation while doing nothing to advance the instructional priorities.” 

4.2 Humanizing Pedagogy 
The participants concurred that in a time of vulnerability humanising pedagogy is critical in building 
effective teachers and succeeding learners. The trying times brought by the pandemic have 
necessitated that people try new ways to look at learning and teaching. Schools, especially poor schools 
had to devise ways of supporting learners, a more caring and humanising pedagogy. The participants 
in the study pointed out their schools have nothing to support their learners by in terms of material 
resources but as seen above several participants highlighted the need for a caring leadership and 
meaningful support for learners and their families.   In a time of COVID-19 humanizing pedagogy means 
teachers understanding the lived experiences of their learners. The pandemic has come with strife, fear, 
uncertainty ail factors that have made the learners not to feel as safe beings. Therefore, the teachers 
need to understand the families the communities from which the learners come from. As one participant 
put that learners have become scared of schools because they link them to COVID-19. It is in this vein 
that learners need a humanising pedagogy that would make schools invitational again. This will also 
need courageous leadership where the school management teams will be able to transform their 
schools. COVID-19 in poor schools has unfortunately changed circumstances and created schools 
where some learners are left behind due to the lack of technological skills and tools. The school 
landscape especially for the poor families has changed for the worse.  

4.3 Innovative Online Learning/ Distance Education 
Participants from two schools explained how from the year 2020 they started using cell phones during 
the lockdown for mainly the grade 12 learners who sit for the national senior certificate every November. 
The teachers from these schools started using WhatsApp groups for class discussions and sending 
teaching materials. Unlike wealthy schools where many learners would have the right tools, in countless 
poor schools teachers and their learners are hardly technology savvy. In fact, it is only during the times 
of COVID-19 that many principals like those in the study feel that the use of online learning and 
technology awareness should be the future of all schools.  Computer literacy has created a great divide 
between poor and rich schools and has been part of the quest for social justice. The absence of 
computer literacy in poor schools is now a question of social justice. The computer presence is just one 
example that shows the difference between poor and wealthy schools that [2] talks about in the review 
of literature above.  

It is however, now undisputed that from now onwards schools may not be able to be functional without 
technological gadgets. Yet with the lack of computers and teacher skills in many poor schools, the school 
management teams have to think of ways of moving forward post COVID-19. The participants from all 
the schools concurred that their schools needed to find ways of ensuring that teaching and learning 
could continue even when the learners are not at school.  The pandemic has changed the way teachers 
look at their profession especially when it comes to the use of developing and improving technology in 
historically disadvantaged schools in the historically black areas and in rural areas.  

5 CONCLUSIONS 
In addition to showing the struggles of poor schools during COVID-19 in South Africa, the study also 
reflects how the teachers envisage the future of these schools beyond the COVID-19 challenges. The 
teachers lay good intentions of how they would like to see the future of their schools. The bleak picture 
left by COVID-19 has left many poor schools uncertain about the future. With teachers not computer-
literate, many of these schools have been very stagnant with no teaching happening. This has been a 
contrast to many historically white schools and private schools whose teaching and learning had never 
been deterred because of the use of advanced technologies. In the study the teachers have seen the 
need to work closely with parents and communities so that schools can be supported in times of 
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uncertainty as COVID-19 has rendered many schools unworkable hence the teachers and other role-
players needed to think of the future. Yet whilst many of the participants operated within this uncertainty, 
they saw hope in solidarity among role-players. There was a realization that COVID-19 has taught many 
teachers that education is too important to be left in the hands of teachers alone. The idea of the village 
responsible to raise a child was practically demonstrated in this study. Many poor schools need to get 
more ideas from the communities and the combination of role-players such as religious groups, non-
governmental organizations and communities is crucial in overcoming the strains put on education by 
COVID-19 pandemic. In a very paradoxical way, the pandemic has unmasked how the future of poor 
schools can be sustained. With the necessary cooperation among all role-players, learners from poor 
families can realize the potential of all role players despite several challenges experienced.  School 
managers of struggling schools cannot isolate themselves in trying times, parents learners, communities 
should all play their part in managing what happens in the school. Furthermore, school managers would 
realize how light the burden becomes when they involve their teachers who become co-managers.  

Finally, whilst this study was critical in understanding the nature of the four schools under study. It would 
however, help to conduct a study with more sample and more schools to be able to generalize the 
findings. Comparative studies between rural and urban schools may also yield crucial findings in 
understanding the school managers’ responses to the challenges exerted by the pandemic on schools.  
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ONLINE MENTORING OF NEW ACADEMIC STAFF DURING TIMES 
OF TRANSFORMATION AND COVID 19: OPPORTUNITIES AND 

THREATS IN A DISTANCE EDUCATION ENVIRONMENT 
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University of South Africa (SOUTH AFRICA) 

Abstract 
In the wake of COVID-19 in 2020 many have witnessed how higher education institutions around the 
world have had to change the way they operate, especially in developing countries. The outbreak 
brought much uncertainty as students and their teachers were suddenly not very sure what the future 
held and several classes had to be discontinued and programs suspended. Countless campuses were 
not prepared for the abrupt changes enforced by the pandemic because novel online teaching systems 
were not known to students and staff. In this quagmire were the new university teaching staff who sought 
to enhance their careers. Besides decolonization, South African higher education institutions have been 
debating ways of preparing their campuses for a changing world. In fact, people have witnessed a form 
of institutional isomorphism where organizations tend to move towards homogeneity, especially in the 
face of technology. This case study examines the online mentoring of new staff members at a traditional 
distance education institution in South Africa. Eight new members of teaching staff were interviewed 
and observed over ZOOM during a period of six months. Four mentors were involved, and each worked 
with two mentees. The mentors employed various strategies to instil a sense of innovation and creativity 
whilst mentoring online. Utilizing both formative and summative assessments the mentoring dyads 
followed a transformative cyclical model that reflects the changing roles in higher education institutions 
that seek to accommodate globalization, varied skills and professional development as well as using 
heutagogical models. Furthermore, the mentoring model demonstrated how the mentees needed to 
conceptualize the usage of ecology of knowledges when they intellectualize teaching and learning. The 
mentoring process included several transformative strategies which included the incorporation of 
decolonization of scholarship and research at a transforming institution. There was also an exploration 
of new roles in higher education institutions that incorporated perceiving students as co-teachers and 
co-curriculum developers. The conclusions demonstrate that, although the pandemic brought with it 
crises in the society in general, it also brought creative ways and innovative strategies to overcome 
hindrances brought by adversity. The mentor-mentee relationship lacked the authenticity of the 
traditional mentoring approach but the rapport created was critical in upholding trust, commitment and 
cooperation. It is clear that beyond COVID-19 mentors and their mentees will not be hindered by time 
and space because technology can be maximized to develop new staff all the time. Although there were 
numerous challenges, effective mentors will be able to utilize technology in building fellow staff 
members. Furthermore, conscientious mentees who are learners will be able to continuously 
professionally develop their expertise throughout the year both on and off the actual workplace. Finally, 
the online mentoring proved to be a process of mutual learning for the mentors and their mentees. 

Keywords: Decolonization, Distance education, Mentoring, New technologies, Transformation. 

1 INTRODUCTION: MENTORING IN THE DIGITAL AGE 
Amongst others, online mentoring or e-mentoring has enabled mentees to have a guided mentoring 
relationship using online software or email [1]. Furthermore, Lawrence argues that e-mentoring can be 
used with minimal effort in sharing resources and “all history of communication is in one place and 
accessible to both mentor and mentee at any time. In this sense, e-mentoring allows a mentorship to be 
even more ‘live’ than traditional mentoring.” Effective organizations need to forge a sustained mentoring 
culture that will ensure that the organization has able employees who have been properly guided. The 
outbreak of the COVID-19 pandemic globally has necessitated human resources departments to find 
alternative ways of maximizing what can be done through creative means. E-mentoring may provide the 
protégé with several mentors from whom they may choose. As in traditional mentoring, in e-mentoring 
both the mentor and the mentee play critical roles. The mentor is always an experienced individual and 
the mentee or protégé is a novice professional. There are still not many studies proving that formal 
mentoring happens in institutions of higher learning in South Africa. The institutions expected hired staff 
to be able to be able to work immediately without any formal induction or formal mentoring. Mentoring 
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is a professional relationship, however, that can help new faculty cope with the constant changes 
happening at today’s higher education institutions. Dorner, Misic and Rymarenko [2] state that the 
current universities need thorough planning and mentoring of new staff should be among these plans. 
This is even more so for staff moving from contact universities to distance education institutions in a 
time of growing technology. Not only do new faculty need to adjust to new pedagogies, research and 
scholarship but they also have to master the use of various technological programs.  

Many researchers have highlighted the positive aspects of online mentoring that cannot be found in 
traditional mentoring [2]; [3]. The challenges that can be caused by time and distance are always 
circumvented in online mentoring. Pollard and Kumar [3] also mention challenges of online mentoring 
and these include miscommunication as well as reduction of information exchanged due to lack of social 
presence. Furthermore, mentors and mentees may feel anxious about online relationships “and less 
connected as a result of the absence of social presence within textual communication, and this may 
impede their ability to form a strong mentoring dyad” [3].  

The COVID-19 pandemic has made it almost impossible for the traditional mentoring to take place. 
Since March 2020 South Africa has been under lockdown where people could not go to workplaces. 
Several workplaces had to sustain working through online platforms. Among these online platforms was 
the necessity for new staff to undergo mentoring through e-mentoring or online mentoring. This case 
study examined factors that help build successful e-mentoring relations. Questions posed were: 

1 Can e-mentoring or online mentoring support the transformation agenda arising in many African 
higher education institutions in a time of decolonization? 

2 Are there specific strengths in online learning that would equip new staff in their professional 
development? 

3 In which ways is e-mentoring better than the traditional mentoring? 

2 MENTORS: WHAT THEY MEAN FOR THE WORKPLACE 
Despite the many advantages of both traditional and e-mentoring there are also challenges especially 
from the latter. According to [4] e-mentoring  presents the following challenges; participants must have 
internet access; participants must have skills to use computer software; e-mentoring programs must 
have continuous interactions; e-mentoring programs may be difficult to maintain; e-mentoring may 
compromise privacy, for the e-mentor the e-mentoring can be more time consuming than face to face 
mentoring and, finally, due to the absence of face to face contact, e-mentoring leads to a loss of non-
verbal communication cues such as body language. But, generally, mentoring whether online or 
traditional mentoring has advantages for any workplace. As a partnership between seasoned 
employees with the newer staff members, mentors support the newer ones for professional growth. 
Some have differentiated between mentoring and coaching which can both happen in effective 
workplaces.  Abbajay [5] points out that to be a coach one does not need to have an expertise in that 
industry because in coaching as a process experts focus on personal impact rather than on 
specialized knowledge. Primarily, mentors are task experts whilst coaching is about skill development 
[5] Yet, mentors are frequently able to develop skills whilst also transferring knowledge necessary for 
organizational growth. In fact, [6] concurs when he also adds being a role model, an advisor, 
confidante and coach among the roles of efficacious mentors. Serrat [7] points out that both coaching 
and mentoring encourage and empower employees, thus enhancing organizational success. 
Furthermore, [7] uses the concept mentor-coach because he maintains that an effective mentor will 
coach too. Merrick [8] shows how coaching and mentoring complement each other; on the one hand 
mentoring takes a longer time such as months and years whilst on the other hand coaching can take 
weeks or a month. Both lead to commitment to the goals and vision of the organization. Employees 
who are mentored and coached are likely to drive the organization to success. Sometimes 
organizations with good vision and mission statements do not attain their objectives because the 
employees have never been mentored or coached.  

Mentoring also acknowledges that organizations are in a state of flux in this age of globalization. 
Mentoring can help employees cope with the constant changes. Among the huge challenges for 
employees are the changes presented by technological advancements. There is no current 
organization, large or small, that is immune to change hence change is the new norm and leaders 
must endeavor to alter the way their organizations conduct business [9] Furthermore, [9] use the 
concept of strengths based leadership as leadership that is supported by mentoring because 
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mentoring emphasizes the talents of the employees, thus ensuring that leaders are able to ensure 
that the organization performs to its optimum.  

While e-mentoring or online mentoring explored in this study differs from traditional mentoring because 
of its reliance upon technology, it utilizes many of the mentoring elements highlighted above. Macafee 
[10] argues that e-mentoring has similar aims to those of face to face mentoring although it mainly uses 
the internet, email, tele mentoring and cyber mentoring.  Yet not everyone can do e-mentoring because 
it needs mentors who are well trained in the use of Information and Communications Technologies (ICT). 
Those who are unfamiliar with computers and internet technology may not be able to mentor others 
effectively [11]   

Research reflects the strength of ICT tools in e-mentoring especially in distance education institutions 
[12]. Ongoz [12] found that the use of various applications for e-mentoring such as e-mail, social 
networking, phone conversation and teleconferencing all proved to be very effective in e-mentoring. 
Furthermore, [12] found that these ICT tools were sufficient for effective mentoring interaction, especially 
when both the mentors and the mentees prefer such. Usually mentors and mentees in e-mentoring are 
content using tools that are convenient to them.  

The continued struggles against apartheid education in South Africa are protests against colonial 
education and divisive education legacies, hence the current debates on decolonization seek to redress 
these anomalies. The debates on decolonization and Africanization are also ways of redressing the 
epistemic violence of colonization. The mentoring of academics in any African universities today will be 
incomplete without the focus on the search for cognitive justice and epistemic freedom. These call for 
the accommodation of African epistemologies in scholarship, research and teaching in African 
universities. Mentoring new staff on these needs makes the mentees understand the new role that 
today’s African academics must assume as they embolden Africa in education.   In my other study [13] 
I found five levels that can help prepare new academics for transformed and decolonized strategies to 
learning and research: 

Revisiting – there is a need to rethink the previous strategies that have been used at higher education 
institutions. The latter refers to what the decolonial scholar [14] says is the need to learn to unlearn in 
order to relearn.  

Reapplying – Familiarizing with the distance education environments is critical for all mentees. Higher 
education today is forever changing hence even those mentees who come from distance education 
institutions may have to recap on their knowledge.   

Revise - Effective mentors will relook at the transforming roles of their mentees. This includes 
understanding scholarship, research and teaching. For administrative staff they might look at aspects 
such as access and success of students and ways of making the university function for all the role-
players. 
Re-examination – Re-examination ensures that both the mentor and the mentee benefit from the 
mentoring encounter. It may also be here that the mentoring relationship breaks if it does not work for 
both parties.  

Re-inforce – This encompasses the process of remodelling distance education and thinking about 
innovative ways that are aligned with meaningful transformation.  

In the above study I witnesses a number of cyclical stages as I studied mentoring at two higher education 
institutions. Below Figure 1’s steps demonstrate how the levels above link with the cyclical model 
represented by the hexagon radial: 
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Figure 1. E-Mentoring Processes (Msila, In Preparation) 

Figure 1 is linked to the five levels briefly discussed above. The hexagon radial reflects how the steps 
are linked to each other by e-mentoring or online mentoring. The meeting of the mentor and the mentee 
ensures that they both rethink online mentoring as they both go through the steps in Figure 1. The five 
levels and Figure 1’s steps are linked as follows: 

1 Mentor and mentee – Revisiting means setting the rules for learning to unlearn. 
2 Familiarization – Reapplying innovations 
3 Transforming roles- Revision of mentor roles 
4 Professional development of mentees- This is about re-examination of roles 
5 Mutual learning – This is also part of re-examination as both the mentor and the mentee should 

benefit from their relationship 
6 Rethinking distance education – This is the last step that ensures the reinforcement of the 

mentoring journey benefits. 

Of critical importance in higher education institutions is teaching by ensuring that students become 
critical thinkers. Leading in distance higher education also means ensuring that the distance education 
institution does not promote materials that promote rote learning. This is critical because, unlike a 
contact university where this can be monitored by the role-players, it may be a challenge in online 
classes. Effective university teachers create critical thinkers. As [15] contend, “Teaching is not telling 
students what we know but showing students how we learn. Learning is not commuting a set of facts to 
memory, but the ability to use resources to find, evaluate, and apply information.”  In contrast to the 
telling methods of teacher-centered approaches, the critical thinker wants to instil a sense of 
understanding among learners as seen in this study. Critical teachers will transfer this vital skill to their 
learners. When teachers have the necessary critical thinking skills, they are more likely to foster critical 
thinking in learners. Therefore, preparing teachers well will always be crucial in any teaching in this age 
of technology.  

3 RESEARCH METHODOLOGY 
This case study was conducted over a period of six months where the participants were observed during 
their online mentoring and were also interviewed individually and as a focus group of eight. Apart from 
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the individual interviews of the eight mentees, the four mentors were also interviewed. The first 
interviews took place in the first week of mentoring, the second in the first week of the third month and 
the last ones in the third week of the sixth month. Observations took place twice each week for six 
months. In conducting observations I prepared an observation schedule which delineated the behaviors 
to be observed during observation. For this study I used a semi-structured observation schedule.  In 
selecting the participants I used purposeful sampling where I selected participants who were deemed 
to be information-rich. Patton [16] states that the logic and strength of purposeful sampling are in the 
selection of information-rich cases for in-depth study. “Information-rich cases are those from which one 
can learn a great deal about issues of central importance to the purpose of the inquiry, thus the term 
purposeful sampling” [16]. The characteristics of the participants were as follows: 

Table 1. Mentor characteristics 

Gender  
and race 

Highest  
Qualification 

Years at 
Unisa Specialization 

Black Male PhD 06 Education 

Black Female PhD 08 Education 
Black female Masters 04 Business Management 
White Female PhD 07 Social Science 

Table 2. Mentee characteristics 

 Gender  
and race Specialization Work Experience 

Elsewhere 
1 Black Male Education 04 

2 Black Male Education 02 

3 Black Male Languages 05 

4 Black Female Education 06 

5 Black Female Administration & Management 06 

6 White Female Administration & Management 07 

7 Black Female Business Management 05 

8 Black Male Technology 04 

After the observations, data was analyzed following the qualitative steps for data analysis. Firstly, the 
data was prepared and organized and this included the observations. Then there was a data review 
before the creation of initial codes. Then the codes were reviewed and combined into themes before the 
presentation of themes in a cogent and cohesive fashion.  

4 FINDINGS 
It was clear from the beginning of the study that the mentees had several expectations from their 
mentors. Their expectations included the following: 

a) General understanding of distance education institution; 
b) The role of technology in the institution; 
c) Building successful lecturer-student relationship 
d) The new roles of the teachers and students 
e) The role of teachers and students in the transformation agenda of a university  and 
f) How to build communities of learning at a distance higher education institution. 

All of these expectations were met by the online mentoring relationships. The mentors enhanced the 
mentees’ knowledge and practice whilst the mentors also attested to their own learning from the 
mentoring process. The participants used various ICT programs as they utilized computers. I witnessed 
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them using not only ZOOM but also email, WhatsApp, Twitter, telephone and blogs. Many blogs were 
used to discuss new theories raised by bloggers whilst ZOOM and the Teams programs were used for 
the actual discussion between mentors and their mentees. The various participants were able to reveal 
the various aspects of general mentoring and e-mentoring specifically. Whilst not all the participants 
differentiated between mentoring and coaching, for several mentees mentoring appeared to be 
synonymous with coaching. We have seen in the literature reviewed above, however, that mentoring 
and coaching are not necessarily the same. Nevertheless, all the participants were clear as to the 
differences that exist between e-mentoring or online mentoring and traditional mentoring. Only two of 
the eight mentees preferred the traditional mentoring. The others pointed out that e-mentoring was more 
preferable because of its flexibility and the fact that it could be done any time anywhere. Three of the 
mentees were involved in research and studies during the study but were able to connect with the 
mentors to be part of the online sessions.  

The participants highlighted how the mentoring made them understand the higher education institution, 
especially given the constant changes happening. Furthermore, whilst the participants were using 
technologies for mentoring, their competence in the various programs improved. Both the mentees and 
the mentors pointed out that the e-mentoring relationship improved ways in which they used the various 
programs. The COVID-19 pandemic had made everyone familiarize themselves with the various electronic 
programs, but the e-mentoring relationship made them refine their ICT skills. The mentors claimed that 
they started looking at student assessment differently after learning the different ways in which they could 
interact with the mentees. What came out from the participants was that the process of mentoring ensures 
that the learning of new knowledge is mutual for both the mentors and the mentees.  

The mentors found that as the relationship continued they realized how they needed to add more to 
what they were doing in enriching the mentees. The steps discussed in Figure 1 were evident, albeit in 
different ways in the relationships. There was a time when the mentor and mentees needed to think 
deeply about mentoring and try and understand the various aspects of distance education. Additionally, 
the mentors realized that for them to be better mentors it was critical that they also started learning from 
the relationship. In their guidance towards embracing decolonial and Africanized education they realized 
that not only their mentees did not know much about these, but that they themselves as mentors also 
needed to go and consult from time to time as they supported the mentees preparing them for higher 
education that changes constantly. In fact, two mentors stated that they learnt more about decolonization 
when they were mentoring than at any other time. As one pointed out, “I learnt decolonization with my 
mentees, and it was so empowering.”  

All the mentors in the study were not first time mentors of new staff at the institution although in the past 
they have done this in an informal fashion. The COVID-19 experience necessitated that they do it 
formally because the new staff started working at the institution during lockdown when their institution  
was closed and all the business was conducted online using ZOOM, email,  as well as the Teams 
programs. Like their mentors the mentees had expectations as none of them had ever taught or worked 
at distance education institutions. The mentees had a number of expectations and these included 
understanding of distance education, the role of technology, the new roles of teachers and students as 
well as the transformation agenda.   

The mentors found that the e-mentoring process followed certain steps as they moved with their 
mentees. The four mentors used a very basic four step mentoring program: 

1 Building a rapport 
2 Discussing new ways in distance education (dialogues) 
3 Introducing new approaches to research and scholarship 
4 Dialogues and Evaluation 

The mentors concurred that their four step mentoring program was only for guidance otherwise they 
were aware that mentoring would encompass more than mere four steps. They also found that as the 
relationship continued they realized how they needed to add more to what they were doing in enriching 
the mentees. The steps discussed in Figure 1 were evident albeit in different way in the relationships. 
There was a time that the mentor and mentees needed to think deeply about mentoring and try and 
understand the various aspects of distance education. Additionally, the mentors realized that for them 
to be better mentors it was critical that they also started learning from the relationship. In their guidance 
towards decolonial and Africanized education they realized that not only their mentees did not know 
much about these, they themselves as mentors needed to go and consult from time to time as they 
supported the mentees preparing them for higher education that changes constantly. In fact, two 
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mentors stated that they learn more about decolonization when they were mentoring than on any other 
time. As one pointed out, “I learnt decolonization with my mentees, and it was so empowering.”  
During the focus group discussions and individual interviews at the end the mentees shared how they 
have attained all these objectives and understood what distance higher education meant. Mentee 1 
pointed out: 

What I have been exposed to by my mentor demonstrates the future of the higher education 
institutions across the world. I bet that after COVID-19 many institutions will be run like 
distance education institutions. This has many advantages although there are downsides 
as well.  

Mentee 6 concurred adding: 

Our mentors made us see what distance education stands for. Many of us are from contact 
universities hence we needed induction to this new environment although we arrived at a 
challenging time of COVID-19. Distance education is different, I could not have understood 
it better without the guidance of my mentor. 

This was also confirmed by Mentee 3 who added: 

The mentoring was super. At first I was sceptical of online mentoring because I am used 
to traditional mentoring where the mentee and the mentor see each other as they work 
together. But later I said to myself this is best because that is exactly how we would teach 
our students, no face-to-face but online. This was also the best way to prepare us for the 
actual teaching.  

And all the mentees concurred that the mentoring was instrumental in acclimatising them not only to 
teaching, pedagogy and research but they also learnt about the ways of adapting to a transforming 
university. The mentors informed them of the debates that the institution was engaged in including 
decolonization and Africanization. They also discussed what it meant to decolonize and what the roles 
of the students and the lecturers were in such an environment.  

Mentee 8 opined: 

As mentees we learnt a number of new terms such as what it means to build a university 
that opposes epistemicides and culturecides. We also learn what liberatory research meant 
in a university that is transforming and ways in which we can include the communities 
outside the university to what we did inside. A truly African university meant that the 
university needed to involve many community projects so that the institution could be 
relevant to what was happening outside.  

All the mentees talked about the magnified role of technology in the institution and many had 
reservations about their abilities in using technology. During their mentoring the mentees heard about 
the use of various programs for helping to enhance teaching and record student marks. They also learnt 
how to maximize technology for factors such as group discussions and self-assessment as well as group 
assessment. The mentees also heard about terms such as ‘blended learning’ and ‘mixed mode 
teaching’.   

In this study’s observations, I listened to the discussions of the mentees at the conclusion of the study. 
They shared a number of aspects from their experiences and the discussions were mainly about 
mentoring and understanding distance education.  During observations I witnessed the gradual growth 
in the mentees as they gained from the experience of the mentors. At the end of the formal mentoring 
relationship the mentees spoke as knowledgeable professionals on various aspects of distance 
education. They were able to expand on topics dealing with novel teaching methods, the new roles of 
students and university teachers, decolonization and technology as well as the changing aspects at 
today’s universities. The mentors also spoke openly about ways in which they benefited from the 
mentoring relationship which also enriched their own experiences as university staff. During the final 
discussions the participants also shared their experiences on various themes which included critical 
thinking, the use of technologies and how the university environment should support access and 
success of all students.     
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5 DISCUSSION OF FINDINGS 

5.1 New roles of teachers and students  
The mentors highlighted a number of factors when it comes to teacher and student identities. They 
frequently talked about the transformed classes in the new distance education institutions. The mentors 
spoke about possibilities of shifting the individualistic learning to communities of learning and teaching. 
The use of computers is critical in distance education and the mentors underscored the need for all the 
mentees to be skilled in the use of computers and learning to be critical thinkers.  

The mentors also highlighted the need to balance research and teaching. The message conveyed by 
the mentors was clear that the new staff should strive to improve teaching and always look at research 
as a tool to enhance it. Additionally, [17] writes of the need for universities to aspire towards 
transformational pedagogy. This is impacted upon by new institutional cultures as well as new roles of 
university teachers and their students. The idea of new roles is also underscored by [18] who argues 
that university teachers must be able to prepare their students for the world of work. New staff members 
should be aware of this from the start and the mentees reiterated how they gained this from the 
mentoring relationship. Therefore, the mentors were guiding the mentees by using strategies that would 
enable them to move away from conventional approaches and hence they needed to apply 
transformational teaching. Furthermore, [17] cites Schwerin who points out that university teachers need 
to use self-reflection to check their teaching approaches. New approaches should replace conventional 
approaches students are passive, teachers are an authority and teaching and learning fosters what 
Schwerin refers to as inequitable social divisions.  

5.2 Decolonization of scholarship 
In mentoring the mentees about transformation the mentors had to speak about decolonization and 
Africanization, subjects that are rife at many African universities. The mentors discussed at length how 
decolonization fits with the technologies. They engaged the mentees on what it means to work in a 
transforming institution that utilizes various tools to support distance education. Many universities in 
Africa are evolving and have accepted the inevitability of transforming towards decolonization as they 
embrace globalization. The mentors acceded to this hence some of their discussions could not eschew 
such topics. Epistemic violence has always side-lined indigenous knowledges so others would speak of 
epistemicides referring to the killing of knowledges. The problem with exclusive Western knowledges is 
that they tend to demean other forms of knowledge “either by museumizing them into ghettoes, or by 
treating them as occult or oriental or primitive superstition” [19]. 

In an age of decolonization, though, there is a great need to decolonize digital media so that their use 
can fit with the daily lives of all. Many students from distant areas as well as the older students may feel 
that technology is not for them, especially when they struggle getting access to Wi-Fi and the internet in 
general. Bravo [20] argues that the society needs to demystify the idea that technology is an exclusively 
masculine realm. Bravo explains that technology is used by all in our everyday lives and thus “it is 
necessary to create a non-schooled pedagogy of critical reflection on technology and the role it plays in 
our lives, particularly among children and young people” [20]. Again [20] expatiates on the meaning of 
decolonizing content when he postulates that decolonizing content means learning to look beyond what 
is offered by the market. Risam [21] also posits that decolonizing the digital technologies means 
addressing gaps in knowledge produced and make legible narratives and histories that have gone 
untold. Risam [21] argues that decolonization in digital humanities can be understood in their local 
context and that is centering the local and displacing the global. “Embracing the process of 
decolonization and the contributions that digital humanities could make requires beginning with the local, 
the situated, which we find at the level of practice” [21].  

5.3 Technology and knowledge dissemination 
All the participants reiterated the richness of the e-mentoring program when it comes to technology use, 
thus also indirectly preparing them for the use of technology in distance education contexts. The 
mentees were made aware why the e-learning culture was critical for the students. The change of culture 
in any higher education institution today has become pertinent and this has become more pronounced 
in South Africa where debates are intensified by student movements from 2015 to date. The distance 
education leader will cherish a vision that ensures that the curriculum and pedagogy are not undermined 
by over emphasis on technology. Technology without a strategy to improve student throughputs and 
improve teaching will be futile; leaders should build a culture that supports quality and transformational 
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leadership. The current forms of transformation have to be understood as being part of disruption 
necessary for online learning and distance education. We usually define the nature of the university by 
looking at its teaching and research. Leadership that wants to improve teaching should always look at 
research and those who want to improve research should enhance teaching.  

Grand-Clement [22] contends that digital technology is intertwined with everyday life and the speed at 
which developments in digital technology emerge drive new applications that touch our lives. Education 
is fast being perceived as the best medium to deliver education in the world. In higher education it has 
become much easier to transfer skills through technology. The use of technologies has contributed to 
transforming learning and skills development into lifelong learning [22].  Therefore, in higher education 
institutions digital literacy can be used to attain a number of things, including critical learning, analytical 
skills, lifelong learning and self-directed learning among others. Self-directed learning such as 
heutagogy in distance education institutions utilizes technologies and enhances skills through self-
directed learning.  

6 CONCLUSIONS 
This study demonstrated that e-mentoring has many advantages just like the traditional mentoring. 
Furthermore, as the mentors showed, they were able to support mentees who were entering a distance 
education institution that was adjusting to constant transformation. It was clear that in a digital age era 
higher education institutions may have to improve strategies of improving the workplace and this 
includes using e-mentoring. Furthermore, all the different kinds of mentoring have their strengths that 
have a potential to refine work cultures. The study’s findings show that even in a time when countries’ 
institutions are struggling under COVID-19 technologies will support workplaces that seek improvement. 
The study also shows that, as universities prepare for virtual classrooms, other virtual programs of 
running them cannot and should not be avoided. 

Finally, it has to be acknowledged that the main limitation of the study was that the sample was small 
and it is not possible to generalize the findings, although these findings were useful in understanding 
the context of the institution under study. Future studies should include a large number of participants 
using quantitative as well as qualitative research methods. 
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EXAMINING PROBLEM-SOLVING SKILLS USING TASKS 
REQUIRING COMPUTATIONAL THINKING 

K. Harangus 
Sapientia Hungarian University of Transylvania (ROMANIA) 

Abstract 
Within problem solving, the assessment of computational thinking ability has been one of the much 
researched areas of the last decade. Due to the Covid-19 pandemic the circumstances of the education 
forced into online space have further emphasized the importance of competence. The pandemic has 
drawn attention to the fact that not only computer scientists but everybody needs to acquire knowledge 
that will make them open to a new approach to problems inspired by computational thinking. In our 
research, we examined the level at which the first-year students (N = 127) of Sapientia Hungarian 
University of Transylvania possess the ability to solve complex problems. Our goal was not only to 
determine whether the students had acquired knowledge and problem-solving strategies related to 
certain disciplines, but also to determine whether they are able to transfer their previous knowledge and 
whether they recognize what knowledge they need to interpret life-like, specific problems to solve. To 
measure the level of development of the ability, a worksheet was compiled. The tasks measured 
computational thinking within the problem solving and were independent of expertise and applications, 
but they clearly had an algorithmic background. Their solution included elements of algorithms such as 
topological sorting, cryptography process, parallel computing and constraints. The group of students 
was divided into two parts, according to the field of study: engineering and humanities undergraduate 
students. Outcome data reflect students’ high school preparation for problem solving. As expected, 
engineering students performed far better in recognizing, understanding, and correcting algorithms in 
tasks than humanities students. The 50% average score of humanities students suggests that more 
focused attention needs to be paid to skills development not only at the tertiary level but also at the 
secondary level. The result of the survey also shed light on the extent to which knowledge transfer is 
realized among students, and the extent to which they can apply knowledge related to a given context 
in several different environments. The long-term goal can be to prepare students for the new 
expectations in education: cognitive skills need to be developed to help apply knowledge in new 
situations, that is, to transfer it from one context to another. 

Keywords: Problem-solving, computational thinking, knowledge transfer, first-year students. 

1 INTRODUCTION  
Today’s globalizing, digitalizing world poses an increasingly difficult task for education systems in terms 
of labor market training. Students leaving higher education no longer need encyclopedic knowledge, but 
rather should have knowledge, skills, abilities and competencies such as ICT communication skills, 
digital competence, and thinking in critical, creative and complex systems, problem solving ability. 

Education must adapt to changes in societal expectations as it should provide new answers to new 
challenges in the labor market. A fundamental issue has become the extent to which young people 
completing their studies can apply the knowledge they have acquired and whether the skills and 
competences needed for either their work or further education work in real-life situations. 

In the present study, we examine the development of complex problem-solving skills among first-year 
students. The need for this study is justified by several factors. International research that has focused 
on examining the development of economically valuable knowledge indicates that the school as a social 
institution needs to respond appropriately to the new challenges of the labor market. Students have 
competitive knowledge if the knowledge transfer is sufficiently realized, that is, if they can apply the 
acquired knowledge in new situations. 

2 PROBLEM-SOLVING THINKING 
In the case of problem solving, we cannot talk about a unified, universally accepted view, definition, or 
approach. According to researchers who describe problem solving as a complex mental process, 
problem solving involves interpreting the relationship of the two forms of thinking: creative (divergent 
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thinking) and critical (convergent) thinking. According to Fischer, both thought types play some role in 
most cognitive activities [1]. Along with Resnick’s systematization, critical thinking that guides existing 
knowledge and creative thinking that guides the creation of new knowledge are equally important and 
decisive in the problem-solving process [2]. Among the cognitive components of critical knowledge, 
analysis, evaluation, and the search for connections can be highlighted. Among the cognitive 
components of creative thinking synthesis, elaboration, and recognition of connections may be 
mentioned. 

According to several researchers, creativity [1], [3], memory [4], and insight [5] play an important role in 
the problem-solving process. Treffinger identifies the existing factual knowledge (knowledge, intellectual 
ability), motivation and disposition (individual traits, attitudes) as well as metacognition (goal setting, 
strategy selection and application, feedback and control) as a prerequisite for the process, on the basis 
of which complex problem-solving procedures can be developed [6].  

Regarding solution strategies, we also have several theories, some of which emphasize the design 
process [7], [8], while others do not attach particular importance to it [9], [10], [11]. 

Réthy emphasizes the importance of the following metacognitive strategies in the problem-solving 
process: linking new knowledge elements with previously acquired knowledge; conscious selection of 
thinking operations; planning, controlling and evaluating thought processes [12]. 

Lipman emphasizes the development of thinking during classes in school. In his view, algorithms are of 
a great importance in the development of students’ critical thinking, but he emphasizes that the aim 
should not be to apply algorithms, but to create them [13]. 

Tóth thinks that it is worth differentiating the solution of the problem from the side of the problem to be 
solved. We can approach the task ahead by simply retrieving the information needed from memory, but 
it can also be seen as a problem when we need to build the process leading to the solution and we 
compare its information with the knowledge system in memory. In this way, the critical dimension of 
thinking is primarily based directly on existing knowledge and logic, while its creative nature is based on 
novel, creative solutions to problem situations [14]. 

School education provides the most appropriate framework for the development of problem-solving skills 
or knowledge [14]. The development of students’ problem-solving thinking and creativity is formulated 
as an objective in the curricula, which also contributes to the development of independent learning skills. 
The teaching of science subjects plays a significant role in all this, as it contributes, if not exclusively, to 
the development of algorithmic thinking. 

3 METHODOLOGY 
The present study is part of the research A study of problem solving skills regarding different subject 
areas (reading comprehension, content creation, mathematical and computational thinking). [15] The 
results of the survey, which were aimed at measuring students’ problem-solving ability, are presented. 
The sample consisted of first-year engineering (N = 73) and humanities (N = 54) students of Sapientia 
Hungarian University of Transylvania. The stratification of the sample was ensured by the selection 
according to the specializations: the engineering group included students of computer science, 
automation and applied informatics, information science, mechatronics, manufacturing engineering and 
agricultural engineering; the humanities group included students of translation and interpretation, 
communication and public relations, and public health services and policies. 

We used a worksheet as a measuring tool, which contained a series of tasks consisting of 23 items. 
When compiling the worksheet, our intention was for the tasks to measure the computational thinking 
within the problem solving and to be independent of expertise and applications, but to have a clear 
algorithmic background. 

The tasks were selected from the BEBRAS (https://www.bebras.org/) international IT and computer 
skills competition website. BEBRAS is an initiative brought to life by Lithuanian professor Valentina 
Dagiene. The definition of the competition - International Challenge of Informatics and Computational 
Thinking - highlights that its goal is to develop problem solving and computer thinking. 

The data collection was carried out in person by the members of the research group, thus ensuring the 
control of the solution process and the authenticity of the data. The collected worksheets were coded 
according to specialties. The evaluation of the problem-solving tasks was carried out by teacher training 
undergraduate students in engineering on the basis of a correction guide and a scorecard. The 

0080



 

 

inspection of the correction was carried out by the members of the research team, according to their 
field of expertise. 

4 RESULTS 
Task: There were nine participants in a swimming competition between beavers and vipers. The scoring 
was the following: 1, 2, 2, 3, 4, 5, 5, 6, 7. Unfortunately, the vipers were not very successful: none of the 
vipers had more points than any beaver. But a viper had just as many points as a beaver and also two 
vipers scored the same. How many vipers took part in the competition? A.) 3; B.) 4; C.) 5; D.) 6. 

The closed question of the task offered predefined answers. The number of vipers in the competition 
had to be determined so that the possible solutions were limited by the conditions set out in the task:  

1 None of the vipers had more points than any beaver, that is, at best, every viper had the same 
score as a beaver. 

2 But a viper had just as many points as a beaver, that is, the score limit between vipers and beavers 
can be determined. A viper has the same score as a beaver, it is 2 or 5 – only these scores are 
listed twice; 

3 Two vipers also scored the same. If the limit were 2 points, then under condition (2), two vipers 
would have the same score of 5, which does not satisfy condition (1), i.e., this is not possible. So 
the score limit is 5, which means that the solution is: six vipers (and three beavers) took part in 
the contest. 

Conditions are often referred to as constraints in computational thinking. Constraints play a role in finding 
the best solution to a problem. Computational thinking assumed the implementation of the following 
algorithm: 

1 at least one beaver took part in the contest (and had the same score as a viper); 
2 vipers and beavers are not mixed up on the score list, a line can be drawn between them; 
3 there were two tie scores: between two vipers and one beaver and one viper. 

There was one correct solution to the problem, but if following the algorithm proved that the students 
managed to get to a certain point in the solution, they were given a sub-point for it. All students tried to 
solve the problem, only 18% of them couldn’t correctly define the score limit between vipers and beavers. 
17% of them misinterpreted the information directly available in the text. Ignoring the third condition 
formulated in the problem, the score limit was incorrectly defined as 2 points. 65% of them were able to 
interpret the text, find the relevant information in the text and integrate it into the solution so as to arrive 
at the correct answer (Table 1.). 

Table 1. Percentage of students solving the task 

Solutions Score All students Humanities 
students 

Engineering 
students 

Score limit 5 100 points 65% 42% 79% 

Score limit 2 50 points 17% 22% 13% 

Other 0 points 18% 36% 8% 

There was a significant difference in the solution of the task between engineering and humanities 
students. When searching for the number of the vipers, more than half (58%) of humanities students 
were unable to follow the algorithm leading to the correct solution. In contrast, 79% of engineering 
students interpreted correctly the conditions defining the solution and were able to achieve the result 
along the problem-solving strategy they set up (Table 1.). 

Task: Lilla prefers to make chakhokhbili, a traditional Georgian chicken dish. To do this, she needs the 
following steps, for which we have specified how long it will take: 1. Simmer an onion. (10 minutes); 2. 
Simmer a pepper. (10 minutes); 3. Cook the result of steps 1 and 2 together with a tomato. (20 minutes); 
4. Cook the chicken. (30 minutes); 5. Season and cook the result of steps 3 and 4. (20 minutes). When 
Lilla cooks in the garden, she only has a single burner hob at a time. Therefore, she has to do each step 
one after the other, so she needs a total of 90 minutes to make the chakhokhbili. She has a six-burner 
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hob in the house, so she can even do certain steps at once. In this way she needs less time. What is 
the minimum time she can cook chakhokhbili? 

The task can be compared to parallel algorithms in terms of computational thinking. In computer science, 
parallel algorithms are defined as algorithms which by dividing the task into several parts run in parallel. 
In terms of the task, this means a multi-burner cooker on which each step of making chakhokhbili can 
be done all at once, thus preparing this Georgian food as soon as possible. 

Steps 1 and 2 can be performed in parallel, and then the results of the two steps can be combined to 
perform step 3. Step 4 can be performed in parallel with steps 1, 2, and 3, but the cooking cannot be 
done faster because steps 4 and 5 must be performed one after the other. Thus, Lilla needs at least 50 
minutes to cook the chakhokhbili as soon as possible and this requires three burners. 

The percentage of those who successfully performed the task is similar to that of the other tasks (76%). 
There were few who didn’t realize that cooking operations could be performed in parallel with several 
burners (11%) or who didn’t recognize all the possibilities in parallel work (14%). For example, with two 
burners, Lilla would have needed at least 60 minutes to cook the food. 

Table 2. Percentage of students solving the task. 

Solutions Score All students Humanities 
students 

Engineering 
students 

50 minutes 100 points 76% 64% 83% 

60 minutes 50 points 8% 10% 6% 

80 minutes 50 points 4% 8% 1% 

30 minutes 30 points 2% 4% 0% 

90 minutes 10 points 11% 14% 9% 

Examining the results according to specializations, the difference is significant. Engineering students 
(83%) performed better than humanities students (64%) in gathering the necessary information from the 
text and performing the given operations of the task in parallel. There is also a significantly higher 
percentage of humanities students who have only partially realized that certain operations can be 
performed in parallel (4%), so they counted 80 minutes to prepare the food, and who thought in two 
burners (8%), so they counted 60 minutes to prepare the food. 

5 CONCLUSIONS 
The aim of our research was to assess the level of development of the complex problem-solving skills 
among the first-year teacher training students of Sapientia Hungarian University of Transylvania. In the 
development of the tasks, we validated the concept that they should include computer-transferable 
algorithms, and their solution should not require any special IT knowledge, only structured and logical 
thinking. All the information was given to solve the tasks and there was only one good solution for each 
task/subtask. 

The results of our measurements so far have shown that when students encounter tasks that require 
not routine procedures but problem solving, a significant proportion of them do not even try to solve 
them, or if they attempt to solve them, they do not reach the final result [16]. The results of the present 
survey show that students were open to solving the problem, they tried to solve each task. 

The group of students was divided into two parts, according to their specialty: engineering 
undergraduate and humanities undergraduate students. The study according to the two groups was 
considered important because there are significant differences in the subjects studied in high school. 
While engineering students studied subjects such as computer science, mathematics, and physics in 
high school that developed the skill of computational thinking, students entering humanities are more 
likely to have not studied or only very few have studied them. 

Outcome data reflect students’ high school preparedness for problem solving. Engineering students 
performed far better in recognizing, understanding, and following task algorithms to the right solution 
than humanities students. 
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Educational institutions should apply an approach in their training that highlights the importance of 
recognizing the connections between different fields of education, while emphasizing the development 
of key competencies along which the gaps in high school education could be reduced. 
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TEACHING BRITISH CULTURE AND CIVILIZATION FOR 
TRANSLATION AND INTERPRETING STUDENTS 

Gabriella Kovács 
Sapientia Hungarian University of Transylvania (ROMANIA) 

Abstract  
Translators and interpreters are mediators between languages and cultures. They have to be familiar 
with both the source and the target language culture in order to perform their tasks appropriately. This 
study focuses on the content development of a British Culture and Civilization course for translation and 
interpretation students at Sapientia Hungarian University of Transylvania. For this purpose we intend to 
examine some of the recommendations and principles stated in the specialized literature, program 
contents for high schools related to language and culture, course contents of other universities, and 
topics described in books dedicated to British culture and civilization. Our students’ needs and interests 
related to possible topics for the course material will be assessed using qualitative content analysis of 
an essay written before the course, and by examining the presentation topics chosen by students in the 
previous academic year for course assignments. 

Keywords: translator training, British Culture and Civilization, curriculum development, course topics. 

1 INTRODUCTION 
The admission requirement for translation and interpretation studies is level B2 language skills, defined 
by the Common European Framework of Reference for Languages (CEFR).Translation and 
interpretation students come to Sapientia Hungarian University of Transylvania from different cities and 
schools from Romania, mainly Transylvania, which means that their foreign language skills and cultural 
knowledge and awareness may differ significantly. They have been studying English for 8-15 years; 
some of them started at a very young age, in kingdergarten, others in the first grade as their first foreign 
language, or only in the fifth grade, as their second foreign language. High schools in Romania follow 
different programs and curriculums related to language teaching, depending on their profile (such as 
vocational, theoretical, technical, humanistic).  

In the previous years some of our students graduated from bilingual schools, where the program includes 
a higher number of language classes and subjects related to the history, geography and culture of the 
target language. Those who study English, learn about the history and geography of Great Britain and the 
United States of America in the 9th and 10th grade, and they also learn about elements of English culture 
and civilization in the 11th and 12th grade - including topics related to communication and technology, 
sport and leisure, lifestyles, education, states and systems, society, global markets and arts. However, 
these subjects are not taught in schools with other profiles, therefore most of our students have no previous 
studies related to these topics. Differences in our students’ language skills and cultural knowledge and 
awareness may also result from their personal background, their experience related to other languages 
and cultures (such as travelling, interaction with native speakers, reading, media and internet).  

As part of the training program (including three languages: Hungarian – their native language, Romanian 
- the official language of the country, and English) our translation and interpretation trainees study British 
Culture and Civilization for one semester in the first year. This article explores the possible topics which 
should be included in this course based on the related literature and our students’ needs and interests, 
for the purpose of curriculum development. 

2 POSSIBLE TOPICS BASED ON SYLLABUS AND LITERATURE REVIEW 
In order to design a course related to culture, the concept itself should be explored before selecting 
relevant content and materials. There have been numerous attempts in various domains to define 
culture, such as sociology, anthropology, psychology, political sciences, linguistics, cross cultural 
studies, or international business [1], but there is no universally accepted definition. 

The New Encyclopedia Britannica, Micropaedia proposes to include all the elements that may be 
considered part of the concept of culture. It states that culture is “the integrated pattern of human 
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knowledge, belief and behaviour. Culture thus defined consists of language, ideas, beliefs, customs, 
taboos, codes, institutions, tools, techniques, works of art, rituals, ceremonies, and other related 
components; and the development of culture depends upon man’s capacity to learn and to transmit 
knowledge to succeeding generations” [2].  

The term culture is further explained in more details, from the point of view of anthropology and social 
sciences: “Every human society has its own particular culture, or sociocultural system, which overlaps 
to some extent with other systems. Variation among sociocultural systems is attributable to physical 
habitats and resources; to the range of possibilities inherent in various areas of activity such as 
language, rituals and customs, and the manufacture and use of tools; and to the degree of social 
development. The attitudes, values, ideas, and beliefs of the individual are greatly influenced by the 
culture in which he lives, and an individual may, of course, live in or travel among several different 
cultures” [2].. In The New Encyclopedia Britannica, 19 pages are dedicated to the concept and types of 
culture, related approaches and definitions. 

School and university programs and syllabuses in Romania follow mainly the recommendations of the 
Common European Framework of Reference [3] and its Companion Volume [4], a publication which 
marks “a crucial step in the Council of Europe’s engagement with language education” and “seeks to 
protect linguistic and cultural diversity, promote plurilingual and intercultural education, reinforce the 
right to quality education for all, and enhance intercultural dialogue, social inclusion and democracy”. 
Schools accord more or less space and time to culture-related topics, depending on their different 
profiles and priorities. As mentioned before, the most complex syllabus is offered by bilingual schools, 
where the target culture is taught as a separate subject. Within subjects related to English culture and 
civilization it is proposed to address some political, economic and social landmarks, everyday and 
cultural activities, in order to familiarize students with the specific features of the United Kingdom and 
Northern Ireland, the United States of America and Australia today. The recommended topics are the 
following:  

Table 1. Recommended topics for English culture and civilization in bilingual schools [5]. 

11th grade 12th grade 
Topics Suggested content Topics Suggested content 

C
om

m
un

ic
at

io
n 

 
an

d 
te

ch
no

lo
gy

 

The English language and new technology  
UK tabloid and broadsheet newspapers  
The Internet  
Text messages  
Globalisation 

St
at

es
 a

nd
 s

ys
te

m
s 

British and American politics  
The British parliament and the British 
monarchy  
The US constitution and legal system, the 
Electoral College, the Supreme Court  
The United Nations Organization  
The American cultural invasion  
Safeguarding resources and stability 
worldwide  
National celebrations / national days 

Sp
or

t a
nd

 le
is

ur
e  

The Commonwealth Games: Britain and its 
ex-colonies  
Extreme sports in Australia  
Leisure time in shopping malls and on holiday  
Reality-TV programmes and soaps  
The Great American Outdoors  
Traditional travelling and the exchange of 
values  
Sports and Leisure activities 

So
ci

et
y 

Immigration and citizenship  Discrimination  
Children and childcare  
Care of the elderly  
Human rights 

0085



 

 

Li
fe

st
yl

es
 

Daily routines  
Houses and house swaps  
Modern and traditional families  
Shopping  
Family and Leisure activities  
Cultural diversity  
Disruption of the traditional family  
Baby Boomers, Generation X, the Millennials 
(Generation Y)  
Survival of the fittest 

G
lo

ba
l m

ar
ke

ts
 

The global supermarket  
Downshifting: escaping from a stressful 
lifestyle  
Modern communication and travel: the 
shrinking world  
The UK’s relationship with the EU  
Globalisation and anti-globalisation  
Freedom of enterprise  
Flexibility in the economy  
Shifting focus from blue-collar to white-collar  
Consumer society  
Advertising 

Ed
uc

at
io

n 

Education in Britain and America (SAT, ACT, 
Ivy League)  
The state vs. the independent school system  
High school culture  
Higher education, adult and lifelong education  
On-line education  
Multiculturalism  
Downplaying European heritage 

Th
e 

ar
ts

 

Modern art in the UK and the USA 
Musicals in London theatres 
The cinema 
Architecture in the UK and the USA 
Music trends and popular culture 
International modernism, postmodernism 

Most of our students do not come from bilingual schools (in the present academic tear none of them); 
therefore some of these topics related to British culture and civilization may also be presented and 
discussed in the university course. 

Culture and civilization courses offered by BSc study programmes with specializations in applied 
linguistics, translation and interpretation and philology from universities in Romania may approach and 
discuss British culture and civilization as a separate subject, or as part and source of the culture of other 
Anglophone countries (such as The United States of America, Australia, Canada). Teachers can choose 
topics based on the profile of the study programme and the needs, interests and perspectives of the 
students.  

The literature related to British culture and civilization is abundant. We believe that the approach to the 
course syllabus should be based on authentic materials and resources so that students can better 
understand this cultural space. The topics should be closely related to facts of culture and civilization of 
the past and contemporary era, aiming to develop our students’ intercultural skills, critical thinking, 
creativity, and research skills. 

Books dedicated specifically to British culture and civilization apply different approaches and cover 
various topics and domains. For example a textbook written by John Oakland, British Civilization. An 
Introduction “examines some central features of British society and places them within a historical 
context. Current debates, developments and attitudes on many issues are also evaluated” [6]. This book 
focuses on the following topics: the country (including geographical identities, physical features and 
climate, agriculture, fisheries, forestry, energy resources, transport, communication, and attitudes to the 
environment); the people – presented from a historical perspective, the creation of the contemporary 
society; politics and government; international relations; the British legal system; the economy; social 
services education; the media; religion; leisure, sports and arts [6]. 

In the foreword of a book published with the support of the British Council, entitled Speak the Culture: 
Britain, the editor, Andrew Whittaker states that the world is “made smaller by commerce, tourism and 
migration – and yet the importance of national culture, of national identity, seems to grow. By increasing 
your cultural knowledge and appreciation of a country, be it your own or a foreign land, you reach a 
genuine understanding of the people and how they live” [7]. In this book we can read “about culture in 
all its guises: the creative arts that give a country its spirit as well as the culture of everyday life” [7]; and, 
accordingly, following topics are discussed: the identity and the foundations of British culture, focusing 
on the geography, history, language, and being British; literature and philosophy; art, architecture and 
design; performing arts (music, theatre, dance, comedy); cinema, photography and fashion; media and 
communication; food and drink; and the state of modern Britain (including issues related to class, race, 
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family, religion, politics, the system of government, law, economy, social security, education, holidays, 
festivals and sports). 

As the aforementioned examples show, books about British culture cover a wide variety of topics, and 
when designing a course where the time for presentation and discussion is generally limited, it may be 
difficult to select the most appropriate ones. However, relevant bibliography and textbooks are essential, 
as they can help students find more information about the topics they are more interested in. Also, there 
are other sources which can be used in class and in individual studies related to the target language 
culture, such as documentaries, films, websites, blogs, social media. 

The next section focuses on revealing the topics which our students are more interested in, based on 
an essay written before the course about what Britain and British culture mean to them, and by 
examining the presentation topics chosen by students in the previous academic year. 

3 STUDENTS’ INTERESTS AND NEEDS RELATED TO BRITISH CULTURE 
AND CIVILIZATION 

In the first British Culture and Civilization course, after a briefly discussing the meaning of the terms 
culture and civilization, students were asked to write an essay (approximately 250 words) about what 
they already know about British culture, and topics they would be interested in. 24 students completed 
this assignment, and qualitative content analysis was used to examine their previous knowledge and 
interests. Based on the essays the following categories could be formed: the country and the people, 
the language, geography, history, tourist attractions, weather, humour, films and series, food 
and drinks, the royal family and literature. In the examples taken from the essays the students’ 
original wording is preserved.  

Most students expressed a genuine interest in the country and the people, however, their – sometimes 
contradictory – and too general remarks, as the examples below show, are often related to stereotypes, 
and suggest that their opinions are not based on direct interaction with British people, or personal visits 
to Britain. They formed these opinions and attitudes mainly with the help of movies, series, 
documentaries, texts from their English textbooks, and eventually books written by British writers. 
Examples: 

1 “I really like British people, they are friendly and kind. The country is very nice, the buildings, the 
streets with the red buses. Britain is a very strong country, they make their own rules, and don’t 
get scared easily.”  

2 “British people are very polite to each other and to tourists as well.”  
3 “British people are quite silent; they don’t really like to talk with tourists, just because they are 

British... They are looking down on Irish people too ... I would like to see it with my own eyes if 
the rumours are really true.”  

4 „British people seem to be gentle and intelligent.”  

A student, who had the possibility to visit Britain wrote that (5) ”the people are kind and welcoming”, 
based on his own positive experience.  

Nearly half of the students wrote about the language, its status and role, and the inseparability of 
language and culture. They find British English attractive, and most of them seem to be aware of the 
lingua franca status of the English language. Examples: 

1 “I like the pronunciation; it’s different from other forms of English.”  
2 “The language contains the history and also the cultural changes. I am very interested in 

etymology, where do words come from, what made them change meaning and form.”  
3 “English is now a world language, a universal language. It opens up many doors to information. 

Knowing more about the culture helps me understand the language better.” 
4 “English, the most simple, yet hard language in the world... It’s beautiful, because it’s really simple, 

not like Hungarian.” 
5 “I would like to learn the British accent because I think it is more elegant and sophisticated than 

the American.” 
6 “For me British language means an opportunity to communicate with people from other countries.” 
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Only three students mentioned or described facts related to geography. One of them tried to emphasize 
that the British are an island nation:  

1 “The whole country is on an island which is a really unique feature, only a few other countries are 
like that in the whole world.”  

Others mentioned the river Thames, and some large cities such as London, Liverpool or Birmingham, 
which they would like to visit because their favourite football team is there, or watched a series related 
to the city. 

Eighteen students declared that they would like to learn more about British history, and nearly all of 
them included some general remarks related to the British Empire and its role in world history:  

1 “Britain ruled India and several other lands.”  
2 “Britain is a legendary country, once they used to rule half of the world.” 
3 “History defines a nation. The events and ideologies of each era led to the nations of our times. I 

think that Britain played and still plays an important role in world history.” 

They are aware of Britain’s role and importance in past and present world politics: 

4 ”Britain has always been a major player in world history. It is still a great power with strong military 
and influence.” 

Several students expressed their admiration and interest in British historical figures, especially 
monarchs, such as Elisabeth I, Henry VIII, Queen Victoria, and Queen Elisabeth II; however, some of 
their knowledge seems to be inadequate or incorrect: 

5 “Henry VIII was famous for having multiple wives, and he executed most of them”  
6 ”Henry VIII had six wives and killed them all. I was always scared and terrified of the dark sides 

of history, but this king was the worst, I think.” 

One of the students referred to the fact that Britain used to be one of the strongest naval powers of the 
world: 

7 “They had one of the best naval fleets in the world, they ruled the seas.” 
From the significant historical events shaping British culture they mentioned the Viking invasions, 
the crusades, and the Brexit – the withdrawal of the United Kingdom from the European Union.  
One of the students wrote about British history from a romantic perspective: 

8 “Britain means history, knowledge, secrets waiting to be discovered, something new to learn... 
When I think of Britain, I see castles, knights, wars.”  

All students have heard or learnt in language classes or the media about some tourist attractions in 
Britain, but they know that the best way to discover the beauties of a country is by visiting it: 

1 “I would like to see with my own eyes the Tower and the river Thames that flows there.” 
2 “If I ever make it to Great Britain, I will travel to Liverpool, where my favourite football team is, and 

Birmingham, a location in my favourite series.”  
3 “I want to take a picture with the royal guards, if possible.” 

They also mentioned other places worth visiting, such as the Big Ben, Windsor Castle, the British 
Museum, and the National Gallery. 

Some of the students mentioned British films and series. For example the James Bond and Sherlock 
Holmes films, The Crown, Peaky Blinders and Downton Abbey: 

1 “I like The Crown and Peaky Blinders. They have creative elements which aren’t true, but they 
are mainly based on real life.” 

2 “One of my favourite actors is British, Sir Anthony Hopkins, who played Hannibal Lecter in the 
movie adaptation of my favourite book The Silence of the Lambs”. 

One student mentions British humour and sarcasm:  

1 “British people have a good sense of humour and they are incredibly sarcastic, which I really 
enjoy, because I’m a sarcastic person myself.”  
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Regarding traditional British food and drinks three of the students wrote about afternoon tea, and one 
about English breakfast. 

1 „The afternoon tea is not only good for their health, but it gives them a little break, a little ’me time’ 
from their work”. 

The often rainy British weather and fog is also famous:  

1 ”I can hear the wind blowing, feel the raindrops on my skin.”  

Some of the students are interested in the royal family, for example princess Kate (“I like her style”),Queen 
Elisabeth (”Even without the power to influence directly the country’s politics, the Queen still remains one 
of the most well known people on the planet.”) Princess Diana used to be “an idol for girls”. 

Three students mentioned that they like British authors and books, such as Pride and Prejudice by 
Jane Austen, the Sherlock Holmes stories by Sir Arthur Conan Doyle and J.K. Rowling’s Harry Potter 
series. 

Based on the essays we can state that our students show a genuine interest in British culture and they 
are eager to learn more about it. Most of them have some notions and ideas about certain aspects of it, 
but their knowledge is superficial, often vague or incorrect.  

The presentation topics chosen by the students for their course assignment in the previous academic 
year also show that their interest in various domains related to culture and civilization, such as history 
and famous historical figures (William Wallace, Queen Victoria, the Industrial Revolution, Winston 
Churchill, Queen Elizabeth II) series (Peaky Blinders, The Crown), traditions and festivals; literature 
(William Shakespeare, Charlotte Bronte, George Orwell); national symbols; tourist attractions (Big Ben, 
Stonehenge); science (Alan Turing, Isaac Newton); music (Grime music); food and drinks (the British 
Tea Culture; fish and chips); and other interesting issues such as why do the British drive on the left; 
strange British laws; the mentality of English people; and living in Britain as a foreigner.  

4 CONCLUSIONS 
According to the recommendations and principles stated in the specialized literature, the examined 
program contents for high schools related to language and culture, course contents of other universities, 
and topics described in books dedicated to British culture and civilization we can conclude that there is 
a wide variety of topics that may be included in the course. Because of time limits it is not possible to 
include everything, but students should be encouraged to continue developing their cultural awareness 
individually, using available sources, such as reading authentic materials, watching documentaries, 
films, browsing websites, blogs.  

In this academic year we are going to focus more on the following topics: the country (including 
geographical features, population and economy); the people (presented from a historical perspective, 
the process of creation of the contemporary society); politics and government; literature; the media; 
customs and traditions; entertainment, sports and arts. Students will also have the possibility to present 
and discuss other topics chosen by them for their assignment. In the future we intend to maintain a 
dynamic and flexible approach to the content of this course, as culture itself is dynamic and constantly 
changing.  
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EXAMINING THE MOTIVATION OF PREGRADUATE STUDENTS AT 
THE FACULTY OF MINING, GEOLOGY AND PETROLEUM 

ENGINEERING FOR LEARNING ENGLISH FOR PROFESSIONAL 
PURPOSES 

Dubravka Pleše 
Faculty of Mining, Geology and Petroleum Engineering (CROATIA) 

Abstract  
The purpose of this study was to investigate the attitudes and the motivation of first-year students of the 
Faculty of Mining, Geology and Petroleum Engineering towards learning the professional English 
language. In any task, especially one as complex and demanding as learning a professional foreign 
language, motivation is an important factor. As the Faculty is currently undergoing a change in 
programmes and is reviewing its decision to keep English language learning at the first year level, as 
well as to increase the numbers of hours weekly spent learning English, it was of interest to determine 
the students' views on the importance of learning a professional foreign language, the number of hours 
that they would like to see dedicated to the study of language and their reasons for wanting to study the 
English language as it refers to their chosen profession. The method used for data collection was that 
of a questionnaire. The study revealed that students' attitudes towards learning English for professional 
purposes was overwhelmingly positive, that they are very motivated to continue their study. Although 
they recognize the importance of learning a professional foreign language for the betterment of their 
careers (instrumental motivation), it was surprising to learn that a great number of students also see 
these lessons as a way of improving themselves, adding to their general knowledge and advancing their 
personal culture (intrinsic motivation). The students have also said that they believe that English should 
be studied not only in their first year of study, but also later, throughout their Faculty education.  

Keywords: English for professional purposes, instrumental motivation, intrinsic motivation, learners' 
attitudes.  

1 INTRODUCTION  
Living as we do today, in the Covid-19 infected and locked-down world, it seems that the majority of 
factors that support and contribute to learning a professional second language have become unavailable 
to us. We are no longer allowed to travel, our communication with our colleagues, native speakers of 
the professional second language we are teaching and learning, is greatly impaired (although, thankfully, 
still possible thanks to various platforms used for online meetings), and there is also a prevailing idea 
that anybody can master English for professional purposes reasonably well (and does!) simply because 
they have spent some time in elementary and high school learning the general English language. 
Simultaneously, very few non-linguists understand that learning general language is very different to 
learning a professional foreign language, that the methods used, and goals achieved are not the same, 
nor even similar.  

Croatia is a small country with a significant number of international companies in the field of mining, 
geology and petroleum engineering that use English as their lingua franca in communication. Therefore, 
our students are reasonably aware of the necessity of learning not only the general English language, 
but also the professional English language if they want to find employment and advance in these 
companies. This understanding motivates the majority of students to actively partake in English classes. 
Generally speaking, motivation is the most used concept for explaining the failure or success of a 
learner. Dörnyei [1] claimed in that motivation is a key to learning. Gardner, as cited in Xu [2], defined 
motivation as “the combination of effort plus desire to achieve the goal of learning the language plus 
favourable attitudes toward learning the language” (p. 10). 
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2 LITERATURE REVIEW 

2.1 Intrinsic and extrinsic motivation 
One method of differentiating between different types of motivation is to divide them into intrinsic and 
extrinsic types of motivation. Intrinsic motivation comes from within, while extrinsic motivation arises 
from external factors. The person who is intrinsically motivated engages in an activity because they 
enjoy it and doing it provides personal satisfaction [3]. For example, a study by Small [4] showed that 
intrinsically motivated learners usually display intellectual curiosity, find learning fun and go on seeking 
knowledge even after the formal instruction classes are over. On the other hand, when one is 
extrinsically motivated, one does something to gain an external reward ([5], [6]).  

Neither of these two types is any more or less important than the other, but researchers have found that 
each type has a different effect on a person's behavior and pursuit of goals [7]. Maslow [8] was convinced 
that intrinsic motivation is far better and more desirable since it motivates one to achieve self-
actualization. Both types of motivation are of key importance for learning and if either is lacking, the 
consequences may be dire because such students lack a driving force that will help them advance in 
their studies and manage and overcome difficulties.  

Still, as our study has shown, the majority of students at the Faculty of Mining, Geology and Petroleum 
Engineering who study English for professional purposes are more extrinsically motivated – they are 
aware that by learning the professional language well enough, they will be eligible for better jobs, quicker 
advancement in the company and higher salaries. 

2.2 Integrative and Instrumental Motivation 
The field of foreign language teaching (and, by extension, professional foreign language teaching as 
well) typically differentiates between integrative and instrumental motivation [6]. Students driven by 
instrumental motivation acquire a language because it represents a means to an end: better grades, 
better jobs, better academic standing, and more propulsive careers. Integrative motivation, on the other 
hand, is driven by the student’s desire to assimilate and be accepted by another culture, to become a 
part of that society. Gardner and MacIntyre [9] mentioned that depending on a learner's orientation 
(whether it be ''instrumental" or "integrative"), different needs must be fulfilled in Foreign Language 
Teaching (FLT). However, it is important to mention that these two motivations are not mutually 
exclusive [10], students usually have both kinds of motivation – although they study and learn to pass 
the required exam, they simultaneously love the culture of the language community and want to be a 
part of it.  

Intrinsic motivation focuses on the purpose of a student’s learning while extrinsic motivation is centered 
in the reason for learning that is located outside of a person. The same principle applies to intrinsic and 
integrative motivation – intrinsic is concerned with what makes a person feel good, while integrative 
comes from the desire of a person to belong to a language community.  

If there are no extrinsic or intrinsic goals for learning a language, amotivation arises and the learner may 
give up learning the language all together [11]. 

Regardless of the type, it is important to mention that motivation changes in the course of the long 
process of language learning due to both the mental processes of the learner and the external and 
internal influences to which the learner is exposed (such as social environment, peers, instrumental 
reasons, culture, age, gender and achievement).  

2.3 Current situation in learning English for professional purposes at the Faculty 
of Mining, Geology and Petroleum Engineering, University of Zagreb 

In the current educational context in Croatia, English is the dominant first language (followed by German 
and French). It is taught and learned at all levels of educational system (from kindergarten onwards), as 
well as in private language schools. There are also some schools and university level programmes 
where English is the language of instruction, and up until recently, each Faculty of the University of 
Zagreb has had its own LSP programme, specifically designed for the discipline taught at a particular 
Faculty.  

In 2013, Croatia joined the EU and a large number of Croatian citizens took the opportunity to migrate 
to different countries, many of them English-speaking (most frequently Ireland). Also, the fact that 
Croatia joined the Bologna process in 2001 (in 2005, the first generation of students were enrolled in 
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the study programmes based on the Bologna process guidelines) opened numerous doors to Croatian 
students, who discovered the joys and opportunities that various programmes offer (such as Erasmus 
and many others). For all that, very good English is needed, and the fact that such opportunities exist 
has motivated people to invest more time and effort in studying English.  

At the Faculty of Mining, Geology and Petroleum Engineering, all three study departments have always 
recognized the importance of ESP and it has always had its place in the curriculum. English was taught 
in the first year of pregraduate study and the idea was that the number of lessons would increase in time 
and the classes would be moved to later years of study, where they would be more effective. However, 
recently certain proposals started appearing that claimed that it was not necessary to learn ESP 
anymore, because students who come to the Faculty already speak English well enough and all 
professional terminology can be taught by their subject teachers. For that reason, we wanted to 
investigate the attitudes of students themselves towards ESP learning and their motivation for the 
continuous learning of the English language.  

3 METHODOLOGY 

3.1 The Procedure 
The study was conducted via a Google form consisting of 15 yes/no or multiple-choice questions. The 
questionnaire was sent to all first-year students at the end of term and answering the questions was 
voluntary. No course credits were awarded for participation in the study. All information collected was 
gathered in an anonymous manner (no names or any other personal information was given, aside from 
age and sex) and the anonymity was further guaranteed by the structure of the Google form itself (no e-
mail addresses were collected). The students were sent a link and allowed two months to answer the 
questions. After that, the form was “locked” (the students were no longer able to activate the link). 

3.2 Participants 
Forty students participated in the study, 24 (60%) males and 60 (40%) females. Such distribution is not 
typical of the Faculty, because the majority of students are still male. They were of similar ages: 39 
(97.5%) were 18-20 years old and only 1 student (2.5%) slightly older, 21-23 years old. 

Out of those 40 students, 27 (67.5%) were the students of Petroleum Engineering, 10 (25%) of Geology 
and 2 (7.5%) studied Mining Engineering. This is the distribution that was representative of the number 
of students who enrolled in particular study programmes in the academic year 2020/2021.  

All respondents studied English before, 36 (90 %) of them for 12 years and only 8 (10%) for 8 years 
during their primary and secondary education. In the course of their education, sixteen students (40%) 
had an average mark of excellent in English (5 in Croatian grading system), the same number (40) had 
an average mark of very good (4 in Croatian grading system) and only 8 (20%) had the mark good (3 in 
Croatian grading system). None of the students reported their mark as being sufficient (2 or the lowest 
passing mark in the Croatian educational system).  

These facts (the fact that they are all over the legal age of 18, that they have all studied English for a 
better part of their lives and that they had relatively good marks) led us to believe that our students will 
be able to answer the questions regarding their professional English classes objectively. 

3.3 Research questions 
Students were asked to say if they agreed with the statements and to what degree (I fully agree, I 
somewhat agree, I completely disagree). The questions were asked in their native language (Croatian) 
to ensure full understanding and to motivate the students to participate in the survey. The students were 
provided with the link to the questionnaire, allowing them to complete it at their own leisure.  

1 I believe it is important to learn professional English language.  
2 Studying professional English is important to get ahead in my profession.  
3 Studying professional English language will make it easier for me to find materials and information 

regarding my profession on the Internet. 
4 The better I am at professional English language, the easier it will be to find work in my profession. 
5 I think that we should learn more of a professional English language. 
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6 Do you agree or disagree with the statement: I believe that professional English language should 
be studied not only in the first year of the study but also in senior years?  

7 In your opinion, why is it important to study professional English language? A) to expand my 
knowledge of professional terminology in English; B) To be able to continue my education abroad; 
C) To be able to work abroad; D) To facilitate finding materials connected to my profession on the 
Internet; E) To make it easier for me to find employment in my profession. 

4 RESULTS AND DISCUSSION 

4.1 I believe it is important to learn professional English language  
An overwhelming majority of students (97.5%) agreed fully, only 7.5% agreed somewhat and none of 
the students disagreed with the statement. This means that our students are aware of the significance 
of learning professional English language. This was expected because in their first year of study, the 
students are faced with learning the basics of terminology of their chosen profession, both in Croatian 
and in English and in doing so, they must start reading extensively in English (since most materials are 
in English). Although they attend organized English lessons, they amount to only 90 minutes per week, 
which means that they must do the majority of studying and learning by themselves. During their English 
lessons, only a relatively small number of topics can be covered, and new vocabulary provided, so it is 
up to the students to do the rest by themselves. 

Table 1. I believe it is important to learn professional English language. 

 I fully agree I somewhat agree I do not agree Total 

Number of participants 37 3 2 3 

Percentage 97.5% 7.5% 0 100% 

4.2 Studying professional English is important to get ahead in my profession 
Since Croatia joined the EU, the ownership structure in Croatian companies has changed significantly, 
particularly in companies that deal in petroleum and gas production, their sales and distribution. 
Previously, such companies were either state owned or in private (Croatian) hands. Today, however, 
there is only one company which is 100% Croatian, whereas the majority owners of all of the others are 
Hungarian, Slovenian and Russian companies. In such companies, the language of everyday 
communication (lingua franca) is usually English. So, to get ahead in their profession, employees are 
expected to be quite proficient in English and this knowledge is not taken for granted but tested and 
checked. Also, the gas and petroleum industry in Croatia is mostly focused on cooperation with other 
foreign countries and large companies, and the language of communication is most frequently English. 
Even those students that opt for an academic career in these areas are fully conscious that, based on 
Croatian Law regarding higher education, if they want to climb the academic ladder and reach the highly 
coveted position of a tenured professor, they will have to partake in research and academic work, 
culminating in the writing and publishing of scientific and professional papers. Such papers must be 
published in highly regarded magazines and most of them only publish papers in English. So, regardless 
of the quality of the science and scientific work, if the paper is not written in English, it will not get 
published. It seems that our students are aware of that fact. 

Table 2. Studying professional English is important to get ahead in my profession. 

 I fully agree I somewhat agree I do not agree Total 

Number of participants 35 5 0  

Percentage 87.5% 12.5% 0 100% 
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4.3 Studying professional English language will make it easier for me to find 
materials and information regarding my profession on the Internet 

All three disciplines that are studied at the Faculty rely greatly on literature in foreign languages, mainly 
English. Although there are books at the library in Croatian, Russian and German as well, most available 
materials are in English. Also, students who want to learn more about any topic connected to their 
chosen profession are expected to undertake searches of the Internet on their own. Knowing 
professional terminology in English facilitates such searches because it allows them to narrow their 
inquiry using only particular keywords. 

Table 3. Studying professional English language will make it easier for me to find materials  
and information regarding my profession on the Internet. 

 I fully agree I somewhat agree I do not agree Total 

Number of participants 35 5 0 40 

Percentage 87.5% 12.5% 0 100% 

4.4 The better I am at professional English language, the easier it will be to 
find work in my profession 

Since English has, as we have already mentioned, become a new lingua franca, companies hiring 
freshly graduated students expect students to be highly proficient in it. In the past, companies used to 
pay for their employees to take language courses at language schools in order for them to improve their 
knowledge of language, because up until the 1990s, children in Croatia started learning foreign 
languages in the fourth grade of elementary school. Most children learned only one language and they 
could usually choose between English, German, Russian and French. At the end of the 1980s, it was 
concluded that it would be wise to introduce a second foreign language into the curriculum and to begin 
learning a foreign language much earlier, in the first grade. The first pilot project of early language 
learning was funded by the European Council, introduced in Croatia in 1991 and lasted until 1994. It 
was extremely successful [12]. 

Since it is believed that one of the eight key competencies that influence lifelong educational and 
business opportunities is communication in a foreign language, in Europe today it is believed that the 
fundamental request for success of a European citizen is the knowledge of two European languages 
(not counting the mother tongue). This is particularly true of speakers of so called “small languages,” 
such as Croatian.  

So, since language lessons (in most cases English) were introduced as an obligatory subject that is 
taught from the very first grade of elementary school (some children start even earlier, in kindergarten) 
almost thirty years ago, the idea that someone might not be able to use English has become simply 
incomprehensible.  

Because of that, and because multinational, large companies that operate in the Croatian marketplace 
use English as their official language of communication (as was already mentioned), some companies 
hold interviews for prospective new employees in English. If the applicants’ English skills are not 
sufficient, they will not be hired, regardless of their University grades and accomplishments.  

There is also the issue of the brain drain that has been plaguing Croatia since 2013, when Croatia 
became a full member of the EU. Since then, many highly educated young people left Croatia for the 
UK, Ireland, and other EU countries in search of a better life. Of course, for those who want to work in 
their profession, knowledge of English and professional English is of key importance.  

Table 4. The better I am at professional English language, the easier it will be to find work in my profession. 

 I fully agree I somewhat agree I do not agree Total 

Number of participants 28 9 3 40 

Percentage 70% 22.5% 7.5% 100% 
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4.5 I think that we should learn more of professional English language. 
For all the reasons that were mentioned in the discussion earlier, it was to be expected that most 
students will see the point in learning professional English language and express their desire to learn 
more. However, the number of hours dedicated to the study of professional English language at the 
Faculty of Mining, Geology and Petroleum Engineering is very small as is, and there are no plans for 
any increase. The professional English language is currently taught only in the first semester of the 
freshman year and only for 90 minutes a week. This amounts to 30 teaching hours per semester, which 
is clearly not enough. Students of Petroleum Engineering can choose professional English as their 
elective course in their third semester and most of them do, but that still gives them only 30 additional 
hours per semester. This is not sufficient to provide students with a solid foundation in professional 
English language, teach them the basics of business English and improve their communication skills, 
which is expected of this class. An additional problem is also the fact that English for professional 
purposes is taught in their first semester, while students are only familiarizing themselves with the 
Faculty and the basics of their chosen profession so, as it happens, the English teacher is the first 
person who provides any information about their profession. This is, obviously, less than desirable and 
we hope that such a situation will change soon.  

Table 5. I think that we should learn more of professional English language. 

 I fully agree I somewhat agree I do not agree Total 

Number of participants 20 19 1 40 

Percentage 50% 47.5% 2.5% 100% 

4.6 Do you agree or disagree with the statement: I believe that professional 
English language should be studied not only in the first year of the study 
but also in senior years? 

As was already mentioned, English for professional purposes is taught in the first semester of the 
freshman year at the Faculty of Mining, Geology and Petroleum Engineering and only students of 
Petroleum Engineering have the opportunity to take an additional class in their second year (third 
semester). Such distribution is not adequate because during their first semester, our students are only 
just getting to know their future profession and have no professional courses, only general courses (such 
as Mathematics, Physics, Chemistry, etc.). That means that their first information about their chosen 
profession does not come from an expert in the field of Petroleum Engineering, Mining or Geology, but 
from an English teacher, who, although trained additionally is not an engineer. The students are also 
aware of the fact that they will only get an hour and a half of English lessons a week (30 lessons per 
semester) and that this is not enough. Both the students and the teacher have expressed their desire to 
continue with the English classes in their second and third years (and, if possible, even during their 
graduate study), but the Faculty was not inclined to approve of such desires. Still, such results clearly 
show the opinion of the students and their awareness of the importance of continuous language learning. 

Table 6. I believe that professional English language should be studied not only 
 in the first year of the study but also in senior years. 

 I agree I disagree Total 

Number of participants 32 8 40 

Percentage 80% 20% 100% 

4.7 In your opinion, why is it important to study professional English 
language? 

The final question in our survey wanted to establish the main motivation for studying professional English 
language. For that purpose, the students were offered several possible answers that were suggested 
during informal talks with students by the students themselves. Since the majority of students mentioned 
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the same or similar reasons, we were interested to see which of them are dominant and which play a 
minor role. The answers were not surprising but were nevertheless saddening.  

The majority of students said that their main reason for studying professional English language is to be 
able to work abroad, which means that they are planning to leave Croatia for good. This is and has been 
a problem during the last 20-30 years, and particularly since Croatia joined the EU, when a huge number 
of young, educated people decided to leave the Country and seek their fortune elsewhere. According to 
the information provided by the Croatian Bureau of Statistics for the year 2019, published in 2020, [13], 
as many as 40 148 people emigrated from Croatia. Most of them were from 20 to 39 years old and as 
many as 2/3 of them are University graduates [14], many of whom have no intention of ever returning to 
Croatia. 

The second most frequently chosen reason was to facilitate the finding of employment in the students’ 
chosen profession. This shows that the students are aware that English is lingua franca in large Croatian 
petroleum and gas companies (and sometimes the only way to communicate with the governing 
structures of such companies which are predominantly of foreign extraction). Also, such answers might 
point to the fact that the students who opted to choose them are still not sure if they want to stay in 
Croatia or if they are thinking about emigrating but were not sure enough to choose the previously 
mentioned answer. Some students mentioned that they would try to find employment in Croatia, but if 
that fails, they would be ready and willing to leave the country. The knowledge of professional English 
language would be of great help in such circumstances.  

The third and fourth most frequently chosen reasons point to the fact that our students are truly 
interested in their chosen professions and that they are aware of the fact that the majority of profession-
related literature in their particular fields is in English, and for them to be able to develop and achieve 
their full potentials as engineers, they must be able to read and understand it. They are also aware that 
the prime place to start their search for answers is the Internet and knowing professional terminology 
will make it easier for them to formulate their queries and save time.  

The reason chosen by fewest students was “To be able to continue my education abroad”. In the author’s 
opinion, there is a reason for that. Although the Erasmus programme was established some 30 years 
ago, in 1987, Croatian students started applying for it and taking advantage of the possibilities it offers 
only relatively recently, after Croatia joined the EU in 2013. The programme offers students the 
possibility to spend a semester abroad and, in theory, to take classes and pass exams that will be 
recognized at their domestic Faculties. However, in practice this is usually not the case because very 
frequently, Faculties do not offer similar programmes and grades are not really transferrable.  

Also, very few students have the financial means, or the grades required to continue their education 
abroad. Unless they can qualify for scholarships, they continue their graduate studies at home. So, such 
answers were chosen by very few students who either have the means or the grades (or both) to 
consider such options. 

Table 7. In your opinion, why is it important to study professional English language? 

 

To expand my 
knowledge of 
professional 

terminology in 
English 

To be able to 
continue my 
education 

abroad 

To be 
able to 
work 

abroad 

To facilitate 
finding materials 
connected to my 
profession on the 

Internet 

To make it easier 
for me to find 

employment in my 
profession 

Total 

Number of 
participants 

8 2 18 3 9 40 

Percentage 20% 5% 45% 7.5% 22.5% 100% 

5 CONCLUSIONS 
As is clear from the answers obtained from the survey, the students at the Faculty of Mining, Geology 
and Petroleum Engineering clearly understand the importance of studying professional English 
language. They realize that without its in-depth study, they will not be able to take full advantage of their 
studies (read all the required literature and learn as much as possible during their undergraduate and 
graduate study), face the competition on the work market, develop further as experts on their profession 
or advance through the ranks of their companies. They understand that they need more hours dedicated 
to the study of professional foreign language and they would like to extend this study to later years of 
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their education. They are also aware that without the mastery of professional foreign language, they will 
not be able to apply for the continuation of their studies at foreign Universities or compete in the 
international work market. However, whether or not the Faculty management will share their opinions 
and insights remains to be seen.  
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CREATING DIGITAL RESOURCES FOR TEACHING INDUSTRIAL 
CONSTRUCTION FOR AN INDUSTRIAL ENGINEERING MASTER’S 
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Abstract 
It has long been understood that capturing and keeping students’ attention sets the teaching-learning 
process into motion. More recently, we have come to a new realization because of the circumstances 
brought about by the COVID-19 pandemic: innovative teaching methods must be promoted, developed 
and implemented at the University of La Rioja, especially in terms of digitalizing teaching. The 
methodology proposed herein aims to improve upon shortcomings observed in past Teaching Innovation 
Projects. This TIP’s activity was implemented in the subject of Industrial Constructions, which falls within 
the first school year of the Master’s in Industrial Engineering. This TIP conducted three complementary 
activities: a seminar on Open BIM, short videos (approx. 5') on structural elements, and prototypes of 
joints for later testing. Once the activities were performed, students completed a survey to understand 
their concerns and ideas for improvement. The videos on construction elements included structural 
modeling and analysis, planning, and a graphic representation of execution and costs. Each step 
involved in creating this original video makes it a powerful learning tool. This task transported students 
from their classroom or home into the professional life of a structural engineer. The versatile nature of 
this project is beneficial for students who are yet inexperienced in the construction sector by providing 
them with a descriptive overview of the process, while it is also useful for more experienced students 
who wish to deepen their knowledge base, by offering them an more overarching perspective including 
a variety of implications. This breadth of scope allows this task to be utilized at different phases or levels 
of education, from Bachelor’s to Master’s degree programs. What’s more, this educational activity also 
presents teachers with the opportunity to reflect on aspects of the construction process and its different 
connections. 

Keywords: Teaching innovation, Transversality, Structures, Building modelling, Educational videos. 

1 INTRODUCTION 
The Department of Continuous Media teaches several classes on structural calculation. Among the 
classes comprising the Industrial Engineering Master’s degree, "Industrial Constructions" is taught 
during the second semester of the first year. The decision was made to conduct a new Teaching 
Innovation Project (TIP) and incorporate it into the aforementioned subject. The goal of revamping our 
teaching methods was to make this mandatory subject more dynamic. In order to better comprehend 
the motivation behind our latest TIP, let us first briefly mention our previous projects. During the 2013-
14 school year, the TIP called EyRdM comprised two interesting activities: creating spreadsheets called 
"Calculator EyRdM" (this work is available to the university community) and other activities using 
problem-based learning, the case method, and discussions and debate. The students made different 
suggestions for improvement in their feedback. Among their recommendations, the need to work with 
practical problems from the professional realm was made clear [1][2]. In the TIP developed during the 
2014-15 school year called “Implementing transversal content and a professional approach to Theory 
of Structures”, different teams of students were presented with a unique and professional activity. 
Students rated the professional-like activity with an overall score of 4.11 out of 5 points [3]. In the 2015-
16 course, the TIP called "Teaching Innovation Project Feedback & 3D Printer" developed teaching 
materials for structural solutions using a 3D printer. This activity received the highest score from students 
[4]. During the 2016-17 academic year, the TIP called "Structural Solutions for high voltage electrical 
lines and transformer centers using 3D modeling" found that the 3D model was the most highly valued 
activity according to the student satisfaction surveys [5]. During the 2017-18 school year the TIP was 
called “Incorporating Building Information Modeling (BIM) into an Industrial Construction course in an 
Industrial Engineering Master’s degree” [6], and we reached the conclusion that this methodology is the 
future of engineering projects. During the 2018-19 academic year, the TIP "Building Information 
Modeling in the field of Industrial Facilities, Plants and Construction of the Master’s in Industrial 
Engineering" was designed to amplify the subject’s scope, improving and expanding upon the previous 
year’s syllabus by offering a more global perspective of the subject matter [7]. During the academic year 
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of 2019-2020, a TIP entitled "Incorporating future regulations into classes on structures in the 
Mechanical Engineering, Agricultural Engineering and Master’s in Industrial Engineering degree 
programs" utilized dynamic and practical activities to address a feature that is vital to an industrial 
engineer’s training: mandatory regulations on structural calculation [8]. 

At the close of all our TIPs, a student survey is conducted to gather information on their concerns. It 
should be noted that these surveys have demonstrated that students are very interested in educational 
activities of a professional nature, and those that involve new technologies [9][10]. By capturing and 
keeping students’ attention, the teaching-learning process is set into motion. And due to the new 
situation brought about by the COVID-19 pandemic, we have come to realize that innovative teaching 
methods must be promoted, developed and implemented at the University of La Rioja. The digitalization 
of teaching is especially pressing, considering the three possible scenarios projected for this academic 
year: modified in-person classes, partially distanced learning, and completely distanced learning. Based 
on the abovementioned conditions, it was decided to conduct a TIP called "Creating Digital Resources 
for teaching classes on Industrial Construction". 

2 METHODOLOGY 
The methodology proposed herein was designed to improve upon shortcomings observed in past TIPs. 
The project focuses on the aforementioned area and subject, which is taught during the first year of the 
Industrial Engineering Master’s. The TIP consists of three activities which, although distinct in nature 
and format, are also complementary at the same time: 

1 The collaborating company CYPE Ingenieros, S.A. held two online seminars on Open BIM: 
"Introduction to Open BIM" and "Open BIM workflow during the project phase for designing 
structures and building installations through the online platform BIM Server Center". Through 
these seminars, students were expected to acquire a professional understanding of BIM as to 
structural engineers and planners. Attendance and completion of the seminars has a weight of 
20%. 

2 Short videos were produced (approx. duration of 5 minutes) on structural elements (the initial 
videos focused on foundations; future videos will address other structural elements). The scripts 
were based on the following outline: 
o Modeling in CYPECAD reflects the incorporation of precise data (referencing the most relevant 

aspects) regarding a specific foundation component (footing, walls, foundation piles, etc.). 
o Structural analysis, results reporting, and adequacy assessment of the proposal for the 

component under examination. 
o Planning, creation of graphic documentation corresponding to the component in question, and 

the characteristics of the structural materials used. 
o On-site execution and construction, description of plans and auxiliary means necessary to 

correctly complete execution. Real project plans and animated images of implementation 
highlighting the most relevant details (minimum values, recommended thicknesses, etc.). 

o Economic analysis of the component under study, including an itemized budget of the 
necessary materials, auxiliary means, and labor costs. 

Creating the aforementioned deliverables has a dual purpose: on the one hand, it offers visual 
and intuitive information for those students inexperienced in the construction sector; while it also 
allows more experienced students to delve into a global analysis of the structural element in 
question. 

3 Prototypes of joint were made to be tested at a later point in time in the compression and bending 
machines of the materials laboratory. This activity was designed to demonstrate how structural 
joints are built and how they respond. Prototypes were also constructed cooperatively by all the 
groups (the entire class). The realization and testing of the prototypes has a weight of 20%. 
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Figure 1 Compression and bending test machines. 

As in prior years, a survey of students was conducted once all the TIP educational activities were 
completed. The survey consists of two different sections: one section gauges the suitability of the 
proposed activity; and the other gathers information on students’ concerns and suggestions for 
improvement. Thus, the survey reveals information about the objectives achieved and indicates 
possibilities for continually improving future TIPs.  

STUDENT SURVEY on the 2020-2021 Teaching Innovation Project "Creating digital resources for 
teaching industrial construction for an industrial engineering master’s” 

Express your degree of agreement with the following statements. Scale: 

1 
 

2 
 

3 
 

4 
 

5 
 

Strongly 
disagree Disagree 

Neutral 
Agree 

Agree Strongly 
agree 

Section 1. Adequacy of proposed activity. 

Statement Satisfaction Scale 
Rate the teaching methodology used in this class 1 

 
2 

 
3 

 
4 

 
5 

 
Using IT tools enhances your future employability 1 

 
2 

 
3 

 
4 

 
5 

 
The educational videos on structural elements 
made a positive contribution to the coursework 

1 
 

2 
 

3 
 

4 
 

5 
 

The CYPE seminar was useful  1 
 

2 
 

3 
 

4 
 

5 
 

Problem-based learning was successfully 
integrated 

1 
 

2 
 

3 
 

4 
 

5 
 

I am satisfied with the activities completed 1 
 

2 
 

3 
 

4 
 

5 
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The proposed objectives were fulfilled 1 
 

2 
 

3 
 

4 
 

5 
 

My questions and concerns received adequate 
responses 

1 
 

2 
 

3 
 

4 
 

5 
 

Rate the activity in general 1 
 

2 
 

3 
 

4 
 

5 
 

Section 2. Concerns and suggestions for improvement 

 

3 RESULTS 
The above-described methodology was designed to achieve the following objectives: students and 
teachers experience a teaching methodology focused on independent learning, students use computer 
tools to acquire job skills that enhance their employability, the university collaborates with other 
institutions and/or businesses, students’ initiative to take on engineering problems is promoted, all 
available computer tools are utilized (CYPE campus license), and results are critically analyzed. Other 
objectives of this TIP include: utilizing teaching methods founded in students’ experiential learning and 
contact with real solutions used in industrial construction, and to motivate and engage students taking 
into consideration the diverse range of students’ backgrounds when beginning both the Master’s and 
Bachelor’s degree programs. 

What does this TIP intend to achieve? Practical digitization of teaching, and make a novel product such 
as the short videos on how to use the structural calculation program to create very specific concrete 
components. The videos are enhanced by original photographs and plans of real on-site execution, 
indicating the effect of the components on the budget. All of this content is covered in just five minutes.  

The video can be used for individual learning for three different purposes: 

• As a complement to learning already accomplished both individually and in group classes. 
• As more in-depth exploration for especially gifted and motivated students. 

• As an additional assignment for students who have not met the established objectives. 

Analyzing the survey results provided feedback and data on how to improve the project. The student 
feedback will be used in future TIP activities.  

This project aimed to create an ambitious and permanent digital repository to serve as an important 
resource for a variety of subjects at different levels of education offered at University de la Rioja. 
Furthermore, it facilitates fulfilling the general and specific competencies of the subjects. Now let us list 
the intended results of this TIP (which is also the seed for future continuing TIPs): 

- The methodology offers opportunities for student-teacher collaboration.  
- Students get more experience with the professional realities of engineering. 
- The tasks enhance students’ employability.  

- Group dynamics are better than in traditional lecture-format classes. 

4 CONCLUSIONS 
This TIP boasts an ambitious activity that includes making prototypes in the lab; seminars by CYPE 
Ingenieros, a top Spanish structural calculation company; and short, innovative videos on construction 
components. These videos are innovative in that in less than five minutes, they include an introduction, 
modeling, planning, a visual representation of implementation, and budget analysis -making it a 
comprehensive step-by-step process to produce original material. The making of this video transports 
students from their classrooms or homes into the professional life of a structural engineer. 

The activity is useful for students who are inexperienced in the construction sector as it provides them 
with a descriptive view of the process, as well as for experienced students who wish to delve deeper, 
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by offering them an overarching perspective of the construction process and its implications. This 
breadth of scope allows this task to be utilized at different phases and levels of education, from 
Bachelor’s to Master’s degree programs. 

This activity also represents an opportunity for teachers to reflect upon different features of the 
construction process and its various connections. A wide range of aspects can be incorporated into 
teaching and illustrated with examples. 
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Abstract

The study in question presents the development of a digital and open framework, with the objective of
being an educational resource for young adults over the age of 18 years and with intellectual disabilities.
This project is part of an international initiative called DID.Value and aims to empower young adults for
inclusive internship and employment scenarios. This framework consists of an adapted model of digital
training, in which the methodology adopted goes through a phased process, step-by-step and using the
various digital tools, to make the learning experience the most intuitive. Furthermore, this model used
two resources widely used in online education, Perusall and Moodle to establish a platform rich in
interactive content. In addition, other features such as H5P, interactive manuals, videos and virtual
scenarios were used to enable a unique experience for participants, including real-life contexts, with
challenges, activities and exercises that would lead participants to have an active and contributory
position. Thus, we will analyze the building model of this framework. Understand the best practices
achieved in terms of content and structure for online teaching and training. In addition, we will make a
brief analysis of the use of some specific digital resources and why they are best suited for this type of
target audience.

Keywords: Digital Framework, e-learning Contents, e-learning Frameworks, Digital Learning, Students
with Disabilities.
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Abstract 
The outbreak of COVID-19 has adversely affected university students' learning process, especially in 
developing countries like Nigeria. Consequently, many academic institutions have adopted online 
platforms, some being social learning networks and others not. Therefore, the current study aimed at 
assessing the mediation effect of psychological capital on the Facebook learning environment influencing 
the learning process among university Architecture, Engineering, and Construction (AEC) students during 
the COVID-19 Pandemic in Nigeria. The study is quantitative in design, and data were collected from the 
students of AEC-related courses using a structured questionnaire. The Baron and Kenny's causal steps 
were adopted to assess the mediation effect of psychological capital (PsyCap) on Facebook learning 
environment factors influencing AEC University students learning process. A total of 385 samples were 
collected and analyzed using Warp 7.0 PLS-SEM software. The study results indicated a small effect size 
between the Facebook learning environment and AEC students' learning process, thus implying that the 
frequency of using the Facebook learning environment tended to affect AEC university students learning 
process in Nigeria, and PsyCap mediates the relationship between the Facebook learning environment 
and students' learning process. This implies that students with high PsyCap learn more and thus improve 
their learning process. The study concluded that PsyCap minimizes the effects of Facebook learning 
environments on the AEC students' learning process. The study is limited to students in the AEC-related 
courses in Nigerian universities. Therefore, the study recommended further studies on the other social 
media learning platforms that affect the learning process and the study's extension to other universities 
offering AEC courses for more comprehensive results. 

Keywords: Facebook, psychological capital, learning process, AEC students, Nigeria. 

1 INTRODUCTION  
The learning process in AEC-related subjects has been promoted to enhance quality and engage 
students with materials, particularly the social media online materials and collaborating such as the 
Facebook learning environment [8]. However, the Facebook platform is a learning platform embedded 
in planned activities that are not explicitly designated as learning but contain a vital learning element 
[11]. The outbreak of COVID-19 affected the lives of all sections of society as people were asked to self-
quarantine in their homes to prevent the spread of the virus. The lockdown had severe implications on 
the learning process of AEC university students globally, resulting in psychological problems including 
frustration, stress, and depression. Idleness among AEC university students, especially in developing 
countries, forces the students to engage in social media learning environments like Facebook for 
learning new things, chatting, and interacting among colleagues [13]. However, many public institutions 
often do not have formal online learning systems to facilitate student communication, especially in 
developing countries. Therefore, AEC university students in developing countries engaged primarily in 
the Facebook learning environment; the students spent from 1-5 hours daily learning, chatting, and 
communicating with friends.  

The Facebook learning environment incorporates 'non-formal active learning' into all the AEC teaching 
activities, which means students engaging with Facebook uncensored materials that usually portrays 
the views of the authors, that disrupt the formal censored learning process of most especially AEC 
university students that require practical experience of their courses [11]. In addition, [9] described that 
the most widely used learning environment in developing countries is Facebook. Learning is the 
relatively permanent change in a person's knowledge or behavior due to experience. Therefore, learning 
is a transformative process of taking in information that transforms understanding and builds the actions 
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when assimilated and mixed with what students have experienced [8]. Moreover, [11] stated that the 
Facebook platform created a non-active learning environment that distracts students' attention, disrupts 
learning, and disorganizes students' knowledge. A different study by [7] described that the learning 
process on any social media network provides various feedback on the search, which tends to confuse 
students and cause imbalance. But [8] added that those platforms do not motivate the students to learn 
the core AEC subject matters but encouraged chatting on current social events. However, [8] argued 
that the most crucial factor in engaging the AEC university students' use of Facebook platforms is the 
frequency of social and political events being the subjects of daily discussions among the students in 
developing countries during the COVID 19 Pandemic lockdown.  

Learning process among different categories of students is a difficult task; for example, in the 
Netherlands, [13] conducted a study on the use of Facebook platforms as a means of instruction among 
459 secondary school teachers in the area of teaching in humanities, the social, and the natural 
sciences. The study tests the concept that non-formal platforms would be 'naturally allied' with the 
psychological capital for self-regulated learning (SRL). The results also indicated that students with high 
psychological capital show more understanding of the circulated information on the Facebook platform. 
Psychological capital refers to a set of resources an AEC university student use to help improve their 
learning process, improve learning performance on the subject, and succeed [4]. Hence, psychological 
capital resources include self-efficacy, optimism, hope, resilience, etc. Moreover, [3] stated that using 
Facebook platforms used for instructions in classrooms opposed the best practices and guides that 
continue to discredit the learning process of most AEC university students over the years. [5] added that 
many education institutions usually adopt these developments into their learning system and disregards 
the disruptive nature of the platform on the AEC learning process. Therefore, the Facebook platform 
distracts students' attention from learning the essential concepts of learning relating to AEC subjects. 
[8] asserted that the platforms do not always connect with experts on topics of interest. In contrast, [8] 
argued that the most important aspects of a Facebook platform disrupt students' research processes 
and the platform distracts learning management systems and visualization of processes. 

Therefore, this study aims to assess the mediating role of AEC university students' psychological capital 
on the students' use of Facebook learning environment influencing the learning process among AEC 
university students in Nigeria to enhance quality learning of AEC-related subjects among the students. 

The objectives of this study are: 

• To investigate the direct effect of the Facebook learning environment on the learning process 
among university AEC students in Nigeria during the COVID-19 pandemic.   

• To assess the mediation role of psychological capital (PsyCap) on the Facebook learning 
environment influencing the learning process among AEC university students in Nigeria during 
COVID-19 Pandemic.  

• To develop a mediation model for the relationships among the Facebook learning environment, 
psychological capital, and learning process among AEC university students in Nigeria during 
COVID-19 Pandemic.  

2 LITERATURE REVIEW 

2.1 The learning process and AEC education 
The AEC learning process is where students acquire new knowledge, skills and ultimately influence their 
attitudes, decisions, and actions. One of the essential parts of the learning process is attention, which 
means attention during learning is the most crucial process of acquiring knowledge and skill. Attention 
is the notice or taken of something or judgment that is vital to learning [9]. But [7] argued that the most 
crucial factor of the learning process is memorizing learned subjects. Memory is a complex process that 
involves receiving, using, storing, and retrieving information. The main memory systems are short-term 
memory, working memory, and long-term memory. Also, [4] viewed that understanding language and 
instruction is an essential component of learning. Language is the medium of communication that 
comprises visual words structured and conventional and is conveyed by either speech, writing, or 
gesture. At the same time, the organization is an act of establishing something [5]. In addition, [8] viewed 
graphomotor and higher-order Thinking (HOT) as the most critical aspects of the learning process. 
Graphomotor skills are those skills necessary for students to write something successfully. There are 
five skills associated with graphomotor: visual and perceptual, orthographic coding, motor planning and 
execution, kinesthetic feedback, and visual-motor coordination.  
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2.2 Facebook learning environment  
Facebook is currently considered the most popular platform for online social networking among 
university students [8]. Facebook is a website that allows users to sign-up for free profiles, to connect 
with friends, colleagues, or people they do not know online. It will enable users to share different contents 
like articles, pictures, videos, etc. [6]. However, [9] reported that 94% of university students are active 
Facebook users, spending an average of 60-90 minutes online each day communicating with a friends 
list of 150–200 people. Similarly, [11] conducted an extensive survey on university students from 
universities in developing countries indicated that 94% of students use Facebook.  

The factors influencing the Facebook learning environment are that it complicates the student's mental 
capacity development. The platform disrupts physical collaboration, discussion among peers, and AEC 
university students use the platform to obtain social or political information. AEC university students form 
groups on Facebook and post social and political questions to get feedback from peers hence disrupting 
the learning process [9]. Facebook distract convenience and quality-oriented supplement to their 
traditional on-campus courses and [9] viewed that Facebook is not a comfortable learning platform for 
students. It distracts collaboration among students, which complicates the learning process.  

2.3 Moderating role of psychological capital 
Studies in the past described the negative effect of the Facebook platform on the learning process and the 
performance of students [8]. However, some studies concluded that students with high psychological 
capital (PsyCap) utilize the Facebook learning environment to enhance their learning process [9]. 
Moreover, Psychological capital refers to a student's set of resources to facilitate his learning process [8; 
9]. According to [14], psychological capital is influenced by self-efficacy, optimism, hope, and resilience. 

Psychological Capital has gained prominence as an essential construct in education and learning 
research, which is a vital factor for leadership development and influence. Therefore, PsyCap is an 
individual's positive psychological state of development and is characterized by having confidence (self-
efficacy) to take on and put in the necessary effort to succeed at the learning stage, making a positive 
attribution (optimism) about succeeding in learning; persevering toward goals and, when necessary, 
redirecting paths to goals (hope) to succeed in learning; and, when beset by problems and adversity, 
sustaining and bouncing back and even beyond (resilience) to attain success [14]. These attributes of 
PsyCap constructs facilitate the learning process among AEC university students and counter the effects 
of non-formal learning procedures [7]. 

3 RESEARCH METHODOLOGY 
This study is quantitative: a questionnaire survey was administered to 600 AEC university students at 
Abubakar Tafawa Balewa University Bauchi, Nigeria (ATBU). The questionnaires were distributed to the 
selected students willing and volunteered to participate in the study through self-administration. The 
population of the study comprises All AEC students in Nigeria, and the sample size for this study was 
determined using the [3] formula for determining the sample size of unknown population: 

No = Z2pq/e2 =385, where No= sample size, Z= z table 1.96, p= population proportion, e= margin of error 
i.e., 5%, q= 1-p 

The calculated sample size for this study was 385 AEC students at the ATBU in Nigeria. A total of 415 
questionnaires were returned, and 385 were selected and used for further analysis. Thirty (30) 
questionnaires were rejected, i.e., not included in the analysis because of the discrepancies in the 
responses, and most of the items in the questionnaires were left unattended or unanswered. A Warp 7.0 
PLS regression algorithm was used in the data analysis. The data were bootstrapped to 999 times from 
the original samples with replacement. The bootstrapping approach generated an empirical representation 
of the sampling distribution of the effect by treating the actual sample size as a representation of the 
population in the miniature [9]. A proportionate random sampling method was used for this study. These 
subsets of the group are then pooled to form a random sample. Therefore, AEC university students in 
ATBU were proportionately selected according to the AEC courses offered in the university, i.e., 
Architecture, Building Technology, Engineering (Civil), and Quantity Surveying. This study recorded the 
overall return rate of 69% and response rate of 64% as against the research of [9] on the effects of social 
media learning environments and that of [11] on Facebook and its impact on the students learning 
achievement with 60% and 55% respectively. The questionnaire used 5-point Likert scales to rate the 
responses on Facebook (FacBok), Learning process (LearnPro), and psychological capital (PsyCap) 
constructs. The response scales were based on 1 to 5 scales that measure the effect of the platform on 
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the construct LearnPro, i.e., from the very low - very high impact for the independent variable. Similarly, 
the mediating variable is also based on a 5-points Likert scale, i.e., from a very low- very high impact 
mediation role between the FacBok platform and the LearnPro of AEC university students in Nigeria.   

In this study, two significant theories were adopted to examine the mediation role of PsyCap on the 
FacBok learning environment influencing the LearnPro of AEC university students in Nigeria during the 
COVID-19 pandemic. The theories are:  

- Connectivism learning theory and, 
- Social learning theory 

The theory of connectivism by [5] is characterized as the learning theory of the digital age. One 
underlying assumption in this theory is that knowledge is distributed and "can reside outside of 
ourselves". [5] contends that "knowledge is distributed across a network of connections, and therefore 
learning process consists of the ability to construct and traverse those networks". Therefore, 
Connectivism Theory explains the connection between the various e-learning platforms and a child's 
learning process, which depends on his psychological capital. This demonstrates that learning is a 
process of connecting specialized nodes or information sources and psychological reasonings. 

Similarly, the social learning theory, according to [7], posits that the outcome of a student's learning 
process is highly influenced by the student's own choice of a particular social media platform, 
participation, and peers, i.e., friendship networks that work within both cognitive and behavioral 
frameworks which embrace psychology, attention, memory, and motivation. The theory argues that 
children learn from observing others and "model" behavior, which involves attention, retention, 
reproduction, and motivation. Thus, this study adopted both the Connectivism and Social Learning 
Theories to assess the mediation role of PsyCap on the FacBok learning environment influencing the 
LearnPro of AEC university students during the COVID-19 Pandemic in Nigeria. Fig 1 and fig. 2 indicated 
the direct, indirect, and total paths models for mediation to occur. 

 
Fig. 1: Direct effect of FacBok on LearnPro 

 
Fig. 2: Indirect effect through the mediator PsyCap and the total effect  

3.1 Assessing the mediation role of psychological capital 
An assessment of the mediation role on a model is achieved by adopting the causal steps test: Causal 
steps were presented by [2] as follows: 

[2] Baron and Kenny (1986) suggested some important causal steps test for mediation role to occur, namely: 

• The direct effect between the independent variable FacBok and the dependent variable LearnPro 
should be significant. 

• The effect of independent variable FacBok on the mediator PsyCap and the impact of the 
mediator PsyCap on dependent variable LearnPro must also be significant; and, 

• The magnitude of the direct effect between the independent variable FacBok and the dependent 
variable LearnPro after including the mediator PsyCap should not be significant or reduced. 

Therefore, based on the causal steps presented by [2], the followings hypotheses were developed for 
this study as follows: 
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• H1: There is a significant direct effect between the FacBok and the AEC university students 
LearnPro in Nigeria during COVID-19 Pandemic.  

• H2: There is a significant indirect effect between the FacBok and the PsyCap, during the COVID-
19 Pandemic in Nigeria.  

• H3: There is a significant indirect effect between the PsyCap and the LearnPro among AEC 
university students during the COVID-19 Pandemic in Nigeria.  

• H4: The PsyCap mediates the relationship between FacBok and the LearnPro during the COVID-
19 Pandemic in Nigeria.   

4 RESULTS 

4.1 Measurement model for the direct path 
Table 2 shows the assessment of the model, which characteristically follows two steps: the evaluation 
of the measurement model, which examines the factor loadings validity and reliability of the 
measurement instrument and relationship among the constructs, and evaluation of the structural model 
[10]. The model for direct effect has two reflective constructs: LearnPro and FacBok all the constructs 
are first-order constructs. The reflective measurement model evaluates the reliability and validity of the 
model. Composite reliability (CR) and the average variance extracted AVE [1; 10]. On the other hand, 
the indicator and construct reliability were assessed to evaluate the reliability of the reflective 
measurement model for structural equation modeling. The indicator reliability was evaluated by cross-
checking the loading of each indicator variable on its associated latent construct, and the loading should 
be higher than 0.70 before accepting the reliability of the indicator variable [10]. In the assessment of 
construct reliability, two coefficients are considered, i.e. composite reliability (CR) and Cronbach's alpha 
(CA) [1]. While [10] recommended CR for PLS-SEM. The table indicated that the results of the 
measurement model of this study showed high internal consistency and reliability. The indicators 
loadings were all > 0.70, and both the CR and CA were 0.855 and 0.880, and CA were 0.799 and 0.836 
for both LearnPro and FacBok, respectively. The AVE values for this study were 0.534 and 0.508 for 
LearnPro and FacBok, respectively, all above 0.5 thresholds. This shows that all the indicators' reliability 
and convergent validity were acceptable for the direct effect.   

Table 1: Results for the measurement model and factor loading (Direct effect) 

Construct Items  Factor Loading CR Cronbach's Alpha AVE 
LearnPro LearnPro 1 

LearnPro 2 
LearnPro 3 
LearnPro 4 
LearnPro 5 
LearnPro 6 
LearnPro 7 
LearnPro 8 
LearnPro 9 
LearnPro 10 

0.759 
0.827 
0.819 
0.768 
0.743 
0.773 
0.780 
0.848 
0.848 
0.806 

0.855 0.799 0.534 

FacBok FacBok 1 
FacBok 2 
FacBok 3 
FacBok 4 
FacBok 5 
FacBok 6 
FacBok 7 
FacBok 8 
FacBok 9 
FacBok 10 

0.774 
0.729 
0.709 
0.847 
0.828 
0.870 
0.857 
0.869 
0.890 
0.797 

0.880 0.836 0.508 
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Table 3 indicates the discriminant validity of the measurement model. The discriminant validity is how 
to construct is distinguished from other constructs in the model [10]. This is achieved by checking the 
AVE of each construct and must be higher than the highest squared correlation of the construct of any 
other construct in the model, or the loading of an indicator with its associated construct must be higher 
than that with another construct [1]. The results indicated that the square root of AVE for each construct 
correlated to another construct is acceptable discriminant validity of the measurement model. Based on 
the measurement model results, the questionnaires were valid in the assessment of the study's direct 
affect constructs. 

Table 2: Discriminant validity of the (Direct effect) 

 LearnPro FacBok 

LearnPro 0.713  

FacBok -0.115 0.659 

4.2 Assessment of structural model for direct path 
Fig. 3 shows that the path coefficient between FacBok and LearnPro was -0.115 at P-value 0.011, 
regarded as significant at the P0.05 level of significance. This satisfied the first causal step of mediation 
presented by Baron and Kenny (1986), which stated that the direct path effect between independent 
variable FacBok and dependent variable LearnPro should be significant. 

 
Fig. 3: Model for direct effect between FacBok and LearnPro 

Table 3 shows the R-square (R2) measure of endogenous latent variables (constructs) and the path 
coefficients of the model. The model is evaluated as a part of the preliminary assessment of the 
structural relationship, i.e. inner model and theoretical framework [1;10]. The path coefficient must be 
significant for a good relationship and is the coefficient of determination. Moreover, [1] suggested 0.67, 
0.33, and 0.19 as substantial, moderate, and weak measures for R2, respectively. The R2 for this study 
is 0.01, which indicated a weak relationship between criterion and predictor variables with P-value 
LearnPro and FacBok with p=0.01which is significant at P≤0.05 level of significance and path coefficient 
β value of -0.12, which was significant. The effect sizes (f2) are a measure that verifies whether the effect 
indicated by the path coefficient is low, moderate, or high if the f2 values are 0.02, 0.15, and 0.35, 
respectively [1]. Effect size f2 indicates the effect of a particular construct on the latent dependent 
variable is substantial [1]. The f2 between LearnPro and FacBok was 0.013, which was low. The 
predictive capability of each endogenous construct in the model is Stone-Geisser's Q2 [1,10]. The 
predictive capability of this model was 0.015, and Warp PLS-SEM automatically generates Q2 [12]. 
Therefore, this model exhibits predictive relevance because the Q2>0 and hence the prediction capability 
is high [1,10].  

Table 3: Hypotheses-testing results 

Hypotheses Path coefficient  R2 P-value Effect size Stone-Geisser’s Q2 Supported 

Procstra → SusSmart -0.12 0.01 0.01 0.015 0.015 Yes 

4.3 Measurement model of the indirect path  
Table 4 shows the assessment of the second and third causal steps of reflective measurement model 
analysis. As earlier presented, the measurement model examines the validity and reliability of the 
measurement instrument and relationships among the constructs. The model for this study section had 
three reflective constructs: LearnPro, FacBok, and PsyCap. All three constructs are first-order 
constructs. The indicated the measurement model results for this study's indirect effect, which shows 
high internal consistency and reliability. The indicators loadings were all > 0.70, and the CR was 0.855, 
0.880, and 0.795, while the CA were 0.799, 0.836, and 0.798 for LearnPro, FacBok, and PsyCap, 
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respectively. This shows that all the indicators' reliabilities were acceptable. The AVE values for this 
section were 0.534, 0.508, and 0.509 for the constructs LearnPro, FacBok, and PsyCap, respectively. 
Therefore, the convergent validity of the measurement model is highly acceptable. 

Table 4: Measurement model evaluation of the indirect effect 

Construct Items  Factor Loading CR Cronbach's Alpha AVE 
LearnPro LearnPro 1 

LearnPro 2 
LearnPro 3 
LearnPro 4 
LearnPro 5 
LearnPro 6 
LearnPro 7 
LearnPro 8 
LearnPro 9 
LearnPro 10 

0.759 
0.827 
0.719 
0.768 
0.743 
0.773 
0.780 
0.848 
0.814 
0.806 

0.855 0.799 0.534 

FacBok FacBok 1 
FacBok 2 
FacBok 3 
FacBok 4 
FacBok 5 
FacBok 6 
FacBok 7 
FacBok 8 
FacBok 9 
FacBok 10 

0.774 
0.729 
0.779 
0.847 
0.828 
0.870 
0.857 
0.869 
0.890 
0.797 

0.880 0.836 0.508 

PsyCap PsyCap 1 
PsyCap 2 
PsyCap 3 
PsyCap 4 
PsyCap 5 
PsyCap 6 
PsyCap 7 
PsyCap 8 

0.013 
-0.211 
-0.323 
0.891 
0.873 
0.900 
0.880 
0.885 

0.795 0.798 0.509 

Table 5 shows the discriminant validity of the measurement model for indirect and total mediation 
effects. The results indicated that the square root of AVE for each construct correlated to another 
construct is acceptable discriminant validity of the measurement model for indirect and total mediation 
effects. Based on the measurement model results for indirect and total mediation effects, the 
questionnaires were reliable and valid in assessing the three constructs.  

Table 5: Results for discriminant validity 

 LearnPro FacBok PsyCap 

LearnPro 0.713   
FacBok -0.115 0.659  
PsyCap -0.214 0.389 0.713 

4.4 Assessment of the results for the structural model of the indirect and total 
effects  

Fig. 4 shows the path coefficients for indirect and total effects between FacBok LearnPro and the 
mediator variable PsyCap. The path coefficient between FacBok and PsyCap was β=-0.22, at a p-value 
< 0.01 level of significance. The path coefficient between PsyCap and LearnPro was β=0.40 at a p-value 
<0.01 level of significance. These satisfied the second and third causal steps [2]. Then, after the 
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inclusion of the mediator in the model, the total path, i.e., the path between FacBok and LearnPro, had 
a path coefficient β=-0.02 at p-value 0.32, which is not significant at the p-value 0.05 level of significance. 
Therefore, this satisfied the fourth causal step of [2]; hence mediation has taken place. 

 
Fig. 4: Model for the indirect effect and total effects  

4.5 Assessment results for the structural indirect and total mediation paths  
Table 6 indicates the R-square (R2) measure of endogenous latent variables for indirect and total 
mediation effects. We have previously seen that [1; 10] suggested 0.67, 0.33, and 0.19 as substantial, 
moderate, and weak measures for R2, respectively. The R2 for the indirect and total paths were 0.05 and 
0.16, which indicated weak relationships for both indirect and total mediation effects. The path 
coefficients were β = -0.22 and β = 0.40 for the two indirect paths FacBok → PsyCap and PsyCap → 
LearnPro all significant at p-value < 0.01 level of significance. Then the path coefficient for total effect 
FacBok → PsyCap → LearnPro was β = -0.02 with a p-value of 0.32 regarded as not significant at p-
value 0.05 level of significance. This satisfied [2] causal steps, and mediation has occurred.  

The effect size (f2) is a measure that verifies whether the effects indicated by the path coefficient are 
low, moderate, or high if the f2 values are 0.02, 0.15, and 0.35, respectively [1]. Effect size f2 indicates 
the effect of a particular construct on the latent dependent variable is substantial [10]. The f2 for the 
indirect path was for FacBok → LearnPro 0.003, FacBok → PsyCap 0.047, PsyCap → LearnPro 0.161, 
regarded as low, low, and moderate effects, respectively. The predictive capability of each endogenous 
construct in the model is Stone-Geisser's Q2 [1;10]. The predictive capability of this model was 0.048 
and 0.163 for indirect and total paths. These were automatically generated in Q2 [12]. Therefore, the 
indirect and total path models exhibit predictive relevance because the Q2 > 0 and hence the prediction 
capability is high [1;10].  

Table 6: Hypotheses-Testing Results 

Hypotheses Path 
coefficient  R2 P-value  

Effect  
size 

Stone-
Geisser's Q2 Supported 

FacBok → PsyCap (indirect effect) -0.22 0.05 <0.01 0.047 0.163 Yes 
PsyCap → LearnPro (indirect effect) 0.40  <0.01 0.161 0.048 Yes 
FacBok→PsyCap→LearnPro (total effect) -0.02 0.16 0.32 0.003  Yes 

5 DISCUSSIONS 
This study assessed the mediation role of PsyCap on the FacBok learning environment influencing the 
LearnPro of AEC university students in Nigeria. During the COVID-19 pandemic. The findings indicate 
that the FacBok learning environment negatively impacts the AEC university students LearnPro and the 
students PsyCap mediates the relationship between the FacBok learning environment and the AEC 
university students' LearnPro during the COVID-19 Pandemic in Nigeria.  

The hypothesis was a significant direct effect between the FacBok and the AEC university students 
LearnPro in Nigeria during the COVID-19 pandemic. The analysis of the collated data indicated that the 
students' frequency of using FacBok learning environment during the COVID-19 pandemic disrupts their 
LearnPro because the AEC-related disciplines require more practical courses than taught classes. 
Therefore, the students tend to learn practical courses through FacBok chats, videos, and discussions; 
these disrupt the LearnPro of the students. The finding is in line with the study of [9] that works on the 
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effects of social media learning environments on the AEC learning process among university students 
in Nigeria and contradicts the study of [12] that worked on students attitudes towards online education 
during COVID-19 viral-outbreak of 2020 distance learning in the time of social distance for the reasons 
that the study considered non-university AEC students. The second hypothesis was a significant indirect 
effect between the FacBok and the PsyCap, during the COVID-19 Pandemic in Nigeria. The data 
collected supported this hypothesis that the FacBok learning environment influences PsyCap. This is in 
line with the study of [8] and contradicts [7] because the study assessed the influence of general 
technology on academic destruction, not on any social media platform. 

The collected data also supported the third hypothesis. The results indicate a significant indirect effect 
between the PsyCap and the LearnPro among AEC university students during Nigeria's COVID-19 
pandemic. The result supported the study of [9] and challenges [8] that used cloud computing services 
on the e-learning process among non-specific students in developing countries. The fourth hypothesis, 
which stated that PsyCap mediates the relationship between FacBok and the LearnPro during the 
COVID-19 Pandemic in Nigeria, was also supported by the data collected, and this is in line with the 
study of [9] and opposed that of [14] on a domain knowledge incorporated text mining approach for 
capturing user needs on BIM applications for the reasons that the study considered professionals rather 
than the students undergoing pieces of training.  

6 CONCLUSION 
The study aimed to assess the mediation effects of PsyCap on the FacBok learning environment 
influencing LearnPro. The assessments of the impact are valuable for future improvement in the learning 
process of AEC university students in Nigeria. This study served as awareness and wake-up calls for 
stakeholders in the Nigerian education sector that propose adopting online classes during the COVID-
19 pandemic on the effects of adopting the FacBok learning environment without considering the levels 
of the AEC university student's PsyCap. This study is beneficial in the AEC education on the benefits of 
the students PsyCap on the adoption of social media classes like FacBok on the LearnPro. The results 
imply that the FacBok learning environment affects AEC university students' LearnPro. The students 
with PsyCap tend to benefit more from the use of FacBok and enhance their LearnPro. The study 
recommends the adoption of formal dedicated learning online platforms for the learning process in 
Nigeria. Future research in this field might need to extend the study to consider more social media 
learning environments and the students of other universities offering AEC courses for more 
comprehensive results.  
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Abstract

Studies show that teachers’ attitudes, beliefs and self-efficacy towards science teaching are important
factors that influence their practice in class. Moreover, these factors also influence their students’
construction and understanding of scientific knowledge, research abilities, attitudes and curiosity towards
science, scientific literacy and trajectories. Research is limited regarding pre-school student teachers’
self-efficacy, attitudes and beliefs toward science and science teaching, however there are indications
that instructional methods are one of the influential experiences to develop these aspects.

The aim of this study was to explore the extent and nature of changes in pre-school student teachers’
self-efficacy, attitudes and beliefs toward science and science teaching during their 3-years of studies in
Early Childhood Education (ECE) program. In addition, this study explores whether these personal
aspects differ between pre-school student teachers with and without science specialization. To address
this need, we utilized the Hebrew version of the Preschool Teacher Attitudes and Beliefs toward Science
Teaching questionnaire [P-TABS]), which has 35 items designed to address several aspects of self-
efficacy, attitudes and beliefs toward early science teaching. The questionnaire was given to teacher
students studying in their first, second and third year, at the beginning and end of the year.

The sample comprised 292 pre-school student teachers: 70 in their first year, 89 in their second year
and 133 in their third year of studies.
Data analysis revealed that pre-school student teachers’ self-efficacy, attitudes and beliefs towards
science teaching are more positive during second and third year than for first year of training. In addition,
self-efficacy, attitudes and beliefs towards science teaching of pre-school student teachers with science
specialization were more positive than those without. Overall, the change in self-efficacy, attitudes and
beliefs towards science teaching during 3-years of studies in the ECE program was similar for pre-school
student teachers with and without science specialization. We think that practicable courses, and
especially the experience in teaching science subjects during actual practice in preschool classes
contributed to the positive attitudes of the student teachers towards teaching science in early childhood.

Keywords: Early childhood education, Student teachers, Early science education, Training.
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THE USE OF A GAME-BASED LEARNING PLATFORM IN THE 
TEACHING-LEARNING PROCESS AT THE UNIVERSITY 

N. Stalmasekova, J. Fabus 
University of Zilina (SLOVAKIA) 

Abstract  
This paper deals with the use of a game-based learning platform in the teaching-learning process at the 
university in Slovakia. The aim of including the platform in the classic type of teaching was to support 
the active involvement of students in the studying the theoretical part of the curriculum and deepening 
their knowledge through the platform in the fun and spontaneous way. This is done with the help of the 
platform Kahoot, which is a free gaming educational platform used widely not only in the schools. The 
platform was used in the course Taxation, which was taught in the penultimate semester of the masters 
studies. The goal of the paper is to describe how was the platform incorporated into the teaching-learning 
process and also evaluate its success on the basis of feedback from students. The paper also contains 
suggestions for improving the future educational process of this course through such a platform, created 
on the basis of student’s feedback and also the teacher experience. Students provided feedback through 
an anonymous online questionnaire at the end of the semester. 

Keywords: Game-based learning platform, innovative teaching-learning process, higher education.  

1 INTRODUCTION  
It is a challenge to explain a curriculum that contains a lot of theory to students so the teacher can 
engage them and help them remember the curriculum. It requires using an appropriate learning strategy. 
Fortunately, in the down of digital era the possibilities are increasing. The course of Taxation is focused 
on the calculation of the exercises, which, however, cannot be explained without prior understanding 
and learning of the theory of individual thematic units. The teacher must master both in one course. 
Explain the theory to students and apply it to specific exercises. He has to do it in 90 minutes of the 
lesson. Theoretical knowledge of the curriculum of the one lesson is connected within the whole 
curriculum during the course Taxation. So understanding and memorizing the curriculum in one week 
of the course will affect understanding the curriculum in the next week of the course. Based on the 
experience of previous years of teaching the course, teachers knew that students tended to forget the 
curriculum until the next week, or not learn it at all. Based on a survey of publications focused on learning 
strategies, a proposal came to incorporate a game-based learning platform Kahoot into the teaching-
learning process as a means of repeating the theoretical curriculum at the end of each course. Kahoot 
uses questioning techniques to help navigate seemingly limitless swaths of knowledge [1]. It was 
assumed that examining students with Kahoot would draw their attention more than asking oral 
questions or write their answers on the paper [2]. Kahoot gives all students the opportunity to participate 
in the answer to the question and their answer is seen only by the teacher in the overall evaluation of 
the answers on his computer. The feeling of insecurity in the oral answer is eliminated, where the 
student's oral answer is heard by all his classmates. The time to answer a question on Kahoot is limited, 
so the student has a time limit to read the question and answer it. This measure prevents cheating and 
forces the student to react promptly. The result of the research by Alamanda et al. [3] shows that Kahoot 
positively impacts student academic achievement as measured by student motivation, enjoyment, 
engagement, and concentration. Case study by Bicen and Kocakoyun [4] showed that inclusion of a 
gamification method increased the interest of students in the class, and increased student ambitions for 
success. Students itself think of Kahoot as a useful learning tool [5] and the teachers also view 
incorporating Kahoot into the teaching-learning process in positive way [6]. 

2 METHODOLOGY 
Quantitative electronic inquiry was used to obtain feedback from students, regarding their opinion on 
the use of Kahoot during the semester and an online questionnaire has proven to be an effective form 
of collecting answers [7]. The questionnaire contained 7 questions and was created using Google forms. 
The aim of the survey was mainly to get tips on how to improve the use of Kahoot in the next semesters, 
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what was done well and what needs to be done differently. The survey was attended by 102 students 
from two economically oriented fields of study.  

3 RESULTS 

3.1 Introduction of the course 
Course: Taxation 

Duration: 13 weeks, 90 minutes per week 

Number of groups: 6 

Number of students in group: average 18 students  

Content of the course: tax system of the Slovak Republic 

Teaching methods: explanation of theoretical curriculum with help of the PowerPoint presentations, 
counting practical examples based on theoretical curriculum, Kahoot tests 

3.2 Kahoot application to support selected curriculum 
The goal of the paper is to describe how was the platform incorporated into the teaching-learning 
process. 

To fulfil this goal, we chose the curriculum of the third week of the course as a case study: Taxes on 
personal income - from an independent business done through a permanent establishment (PE), and 
income from services carried out in the Slovak Republic. Slovak-source income also includes interest 
income, licence fees, and income from the sale or rental of property located in the Slovak Republic. 

3.2.1 Lesson content 
Theoretical curriculum: 

- explanation of individual types of income, 
- identification of the tax base, 
- an explanation of the eligible expenditure, 
- tax bonus, 
- tax calculation scheme. 

Practical examples: 

• Example 1: Identify revenue types in the table 
• Example 2: Calculate the tax liability of a self-employed person 

• Example 3: Calculate the tax income of an unemployed taxpayer who rents an apartment 
• Example 4: Calculate a taxpayer's net income for a journal contribution 

• Example 5: Calculate the taxpayer's tax liability on income from craft production and apartment 
rental 

• Example 6: How does the taxpayer calculate the partial tax base when renting an apartment with 
actual expenses 

After completing all exercises, students were asked to connect to the Kahoot and the quiz was launched. 

Figure 1 shows the edit mode of the quiz in Kahoot. It is very user-friendly and easy to navigate. It allows 
you to work with images and videos and set the parameters of the question. 
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Figure 1. Edit mode in Kahoot. 

In the Table 1 we can see the questions students had to answer and that all questions had ABCD type 
of the answers.  

Table 1. Questions in Kahoot quiz. 

 Question Type of 
answer 

1 Business income does not include income from: ABCD 

2 The income of a private veterinarian is included in the income of: ABCD 

3 Rental income is exempt from tax in the amount of: ABCD 

4 The non-taxable part of the tax base can be claimed by the 
taxpayer for income: 

ABCD 

5 Flat-rate expenses are ....% of taxable income: ABCD 

6 The annual flat - rate expenditure limit is: ABCD 

7 Active income does not include income from: ABCD 

8 When calculating the tax liability, what is first deducted from 
taxable income: 

ABCD 

Table 2 shows the success rate of correct answers of each question in each group of students. It also 
shows an average success rate of each question. The results show that the students remembered the 
theory best, when they applied it in counting examples. Questions 3,5 and 6 turned out best success 
rate. In these questions the correct answer was the specific value that the students used to count the 
examples. On the contrary, the question of the type of income of a private veterinarian had the worst 
success rate which shows that students did not remember the curriculum only on the basis of hearing 
without practical application. The proposed improvement for the next years is to repeat the theoretical 
curriculum through Kahoot several times during the semester, students would repeat the basic 
curriculum from week 2 in weeks 3, 4, etc. For the sake of interest, we have also added an overall 
overview of the success of all student’s groups in all questions in a given week. 
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Table 2. Success rate of the answers. 

 Q 1 Q 2 Q 3 Q 4 Q 5  Q 6 Q 7 Q 8 Overall 

Success rate of group one in % 39  50  94  94 100 89 72 44 72,75 

Success rate of group two in % 29 24 95 90 95 95 86 43 69,63 

Success rate of group three in % 65 35 82 94 88 100 100 53 77,13 

Success rate of group four in % 33 33 72 78 89 83 67 56 63,88 

Success rate of group five in % 42 8 100 75 100 83 92 75 71,88 

Success rate of group six in % 25 33 83 92 92 75 83 17 62,5 

Average success rate of the Q 38,83 30,5 87,67 81,17 94 87,5 83,33 48  

102 students answered the questions regarding their experience with Kahoot application. The results 
were more than satisfactory and showed that the involvement of Kahoot in the teaching-learning process 
was important and worth continuing in the years to come. 

Table 3. Result of the survey. 

 Question YES NO 

1 Did you enjoy using the Kahoot application in tax exercises? 93,10% 6,90% 

2 Did the quiz help you to repeat the curriculum? 85,30% 14,70% 

3 Did you take the quiz competitively? 92,20% 7,80% 

4 Would you have a problem working with Kahoot on your 
own smartphone using your own data? 62,50% 37,50% 

In the second part of the questionnaire, students had to express their opinion in open-ended questions. 
Students were asked to write their opinions about their reservation on the use of the application. Only 
seven students wrote their reservations, and they related to the stress they experienced while 
completing the quiz. In our opinion, it is important for the student to be able to answer questions under 
pressure. It will be used not only when taking university exams but also at work and in some situations 
in personal life. One view was that the used quiz material should be from the previous week so that the 
student have the opportunity to prepare for the quiz. This was a very interesting comment, which gave 
us the idea of upgrade to the next year. Kahoot quizzes could be performed at the end of the course not 
only from the current curriculum, but would also repeat the curriculum from previous weeks. 

In the second opened-answer question were students asked to give their written feedback on the overall 
experience with the Kahoot application during the course. Thirty-six students answered the question. 
Overall feedback was very positive. Students praised it as a good tool for repeating the curriculum. 
Some of them would welcome more time to answer questions and better WIFI connection in the 
classroom. 

4 CONCLUSIONS 
Education starts in elementary school and lasts essentially a lifetime [8]. A good teacher motivates his 
student so that the student is interested in new knowledge, regardless of his age and level of study [9]. 
The university teacher must explain a large amount of comprehensive curriculum to students during the 
one semester. The student must perceive several subjects at the same time during the semester and it 
is the teacher's task and the challenge to present the curriculum so that the student is interested. When 
innovative approaches to teaching and learning are possible, it is desirable to use them. In the initial 
phase, this requires extra time for the teacher to prepare, but the results of his efforts may be reflected 
in the student's approach in class and in the final assessment. With innovative approaches to teaching 
it is possible to enhance courses from divers study programs. At the Industrial Engineering Department 
of the University of Zilina the virtual and augmented reality was applied at Digital Factory course [10]. 
The results of using innovative approaches at this department obtained during the course are presented 
in a case study [11]. 
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This paper dealt with the use of game-based learning platform in the teaching-learning process in the 
University of Zilina in Slovakia. The use of the Kahoot application brought positive results to the teaching-
learning process and met with a good response from students. Thanks to the results of the research 
among the students, the teachers received feedback and ideas for the future on how to use Kahoot 
more students friendly. 
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Abstract 
During the last decade or so it became widely accepted that Learning and Teaching (L&T) space 
structures, physical as well as virtual and hybrid, through their activated and supported L&T processes 
have an impact on student and teacher performance and satisfaction because they affect ingredients of 
L&T behaviour and learning success (e.g., modes of transformational self-directed learning, the ability 
to concentrate, or receptivity). Against this backdrop and based on results of an Erasmus+ Strategic 
Partnership, the paper comparatively analyses the practice and policies on national and institutional 
levels of the design and implementation of L&T spaces in the German and Portuguese higher education 
(HE) systems. Comparative SWOT (strengths; weaknesses; opportunities; threats) analyses show that 
striking similarities between the two different countries exist, whereas relevant differences can hardly 
be identified, apart from differences in national political organisational structures and some other minor 
differences. This indicates transnationally relevant and, in this sense, generalisable structural issues 
around L&T space design and implementation in HE that can be reduced to three main topics: HE 
institutions’ autonomy in L&T and organisational development; complexity of L&T processes and their 
requirements; lack of funding for the implementation of L&T spaces. In addition, a tentative set of 
principles of design, implementation and use of L&T spaces is provided, that institutions can draw on to 
inform the development of improved and new L&T spaces. 

Keywords: Design principles of learning and teaching spaces, German higher education, Learning and 
teaching theories, Portuguese higher education. 

1 INTRODUCTION  
The role and importance of learning and teaching (L&T) spaces in higher education institutions (HEIs) 
has long marked an under-researched topic [1]. However, during the last decade or so it became widely 
accepted that L&T space structures, physical as well as virtual and hybrid, through their activated and 
supported L&T processes have an impact on student and teacher performance and satisfaction [2]. 

Following the Education and Training 2020 framework and the EU agenda for Higher Education (HE), 
one priority for action is the support of effective and efficient HE systems, by building links between HEIs 
and outside partners, promoting research-based teaching, supporting inter-disciplinary education and 
research, and bringing pedagogical innovation into the classroom. Strong scientific evidence from 
different fields shows the efficacy of active learning strategies, such as collaborative, problem-based, 
inquiry-based, and challenge-based learning [3; 4]. For that endeavour, flexible and technology-enriched 
new L&T spaces supporting active, real world-centred and cross-disciplinary problem-solving L&T 
methodologies, are crucial [5; 6; 7]. Meanwhile, L&T spaces have been designated as the ‘third 
pedagogue’ [8; 9] because they affect ingredients of L&T behaviour and learning success (e.g., modes 
of transformational self-directed learning, the ability to concentrate, or receptivity). As spaces, physical 
or virtual, are themselves agents for change and can have an impact on learning, the power of built 
pedagogy (ability of space to define how one teaches and learns) is being increasingly acknowledged 
in HE [5; 10], and emphasis is being placed on the design of innovative L&T spaces and their impact on 
pedagogy [11; 12]. Three major trends inform current L&T space design: learning principles to support 
social and active learning strategies; human-centred design; and digital devices that enrich learning [12; 
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10]. The students’ voice and their collaboration with staff is key [13] and the designs of new L&T spaces 
should also be informed by research on pedagogical principles and by evidence-based evaluations [12]. 

Against this backdrop and based on results of the Erasmus+ Strategic Partnership LTSHE (“Learning 
and teaching space in higher education”) [14], the paper comparatively analyses the practice and 
policies of the design and implementation of L&T spaces in the German and Portuguese HE systems at 
national and HEI levels.  

2 METHODOLOGY 
In the present first phase of research, the LTSHE project was organised as a desktop analysis including 
content analysis of contemporary research literature, publicly available documentations of L&T spaces, 
(exemplary cases of) institutional strategy documents, policy initiatives and their networking initiatives, 
guidelines for the assessment and accreditation of HE and activities and funding programmes in German 
and Portuguese HE. Further sources are HE laws of Portugal and the 16 federal states of the Federal 
Republic of Germany (FRG) insofar these refer to the design and implementation of L&T spaces in HE. 
In the Portuguese case a review was also made of a set of identified papers that specifically deal with 
the development of L&T spaces in the Portuguese non-HE sector, in search of relevant guidelines that 
can be translated to the HE context. 

The information and data used for this paper were determined through literature research and based on 
years of experience with the German and Portuguese HE system from the point of view of evaluation, 
accreditation, and HE research. Among the search terms used for the identification of relevant 
information and data were the following: digitalisation in HE; HE funding programmes; HE law; L&T in 
HE; L&T spaces; quality assurance of L&T spaces; quality assurance of digital(ised) L&T; pedagogic 
innovation; university didactics; university organisation; university strategy; structure; infrastructure; 
room; teaching; innovative; space and area.  

A systematic content analysis with category formation and iterative conceptual field analysis [15] was 
not necessary, at least in the first analysis, since the underlying text material came from professional 
sources that largely follow one and the same technical language game. This does not rule out the 
possibility that a semantically deeper analysis may be indicated in a further phase of analysis, especially 
when it comes to examining in more detail the material analysed here for the principles of design of L&T 
spaces in HE. 

Additionally, through a snowball effect seven innovative L&T spaces, specifically designed and built to 
promote active learning strategies, were identified in Portuguese HEIs [16]. For Germany, based on 
desk-top literature analysis dozens of HEIs and their respective activities in the design and 
implementation of L&T spaces could be named in the four areas of university strategy and organisation, 
university didactics, university digital structures, and university physical L&T spaces [17]. All these cases 
provide interesting examples of good practices at this level, able to empirically highlight some of the 
principles of design of L&T in HE proposed in this paper. 

3 RESULTS: A COMPARATIVE SWOT ANALYSIS OF POLICIES AND 
PRACTICE OF THE DESIGN AND IMPLEMENTATION OF L&T SPACES 

3.1 Main topics of the HE system and the HEIs in Germany 
In the case of Germany, a general source of difficulty for the analysis of policies and practice of the 
design and implementation of L&T spaces on the national and institutional levels is the political structure 
of the country with its 16 federal states, as well as the size of the country with its more than 400 public 
and private, publicly recognised HEIs. It can be named a strength and a weakness at the same time of 
the design and implementation of L&T spaces in German HE that German federalism implies that there 
is no formal politics in (higher) education on the national level because education, teaching and research 
are exclusively in the responsibility of the individual federal states. In addition, these states are quite 
different with respect to, for example, their number of inhabitants, area sizes, and types and strength of 
economies. Specifically, each federal state has its own HE law. Against this background, the analysis 
can only be carried out selectively, unless more resources are invested.  

The analysis exhibits that many of the challenges for HEIs related to the design and implementation of 
L&T spaces, or University Learning Worlds [20], are treated by many German HEIs as they have 
recognised the need for innovation in the areas of university strategy and organisation, university 
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didactics, university digital structures and university physical spaces [17]. This can be considered a 
strength of German HE (Table 1). Currently, in the German HE system the most widespread and 
particularly far-reaching innovations are attempted in digital transformation and the development of 
digital structures for L&T [18; 19; 20]. Changes are also becoming apparent in the areas of didactics 
and physical L&T spaces, although there are structural obstacles due to the often and notoriously 
lamented lack of exchange and integration of didactics in subject field cultures and quality management. 
Overall, pedagogy does not appear to be strategically and comprehensively integrated yet in German 
HEIs to a sufficient extent [17, p.35]. It can be counted as a further strength around the design and 
implementation of L&T spaces that accreditation of study programmes and institutions includes 
assessments of required L&T spaces (Table 1). However, accreditation in the German HE system is 
without a systematic focus on innovative and digitalised L&T spaces, while specific accreditation focuses 
are rather shaped and determined by contingent boundary conditions such as the registered needs of 
the accredited unit or specific expert knowledge of the expert committee.  

On the other hand, there are the weaknesses that activities in the design and implementation of L&T 
spaces most often only take place at individual HEIs and are frequently based on project funding that is 
not cross-university (Table 1). Therefore, these projects usually come to a standstill after the end of the 
funding period so that the medium and long-term continuation of the projects, a systematic follow-up 
and the sustainability of the approaches are often at least in question or simply not given. Project-
transcending and structurally anchored funding is largely lacking. In addition, there are further issues 
that seemingly arise because of the relatively strong institutional autonomy of German HEIs, which 
allows and promotes a certain inter-institutional lack of transparency that makes it difficult to compare 
different HEIs and to transfer good practice between them, even within one and the same federal state.  

Table 1. SWOT (strengths, weaknesses, opportunities, threats) analysis of design  
and implementation of L&T spaces in German HE. 

Strengths  Weaknesses  

1) Education and HE are exclusively in the 
responsibility of the individual federal states  

1) Education and HE are exclusively in the 
responsibility of the individual federal states 

2) Many HEIs are active in designing and 
implementing innovative L&T spaces (even 
before the Corona pandemic) 

2) Activities are frequently based on time-limited 
project funding  

3) L&T spaces are a concern in the accreditation of 
study programmes and institutions 

3) Activities are often carried out solely at individual 
HEIs  

  4) Monitoring and stocktaking of the availability of 
L&T spaces, physical, hybrid and virtual, seems to 
be underdeveloped at individual HEIs 

  5) Overarching strategies for renovation, 
modernisation and enhancement of L&T spaces 
are largely missing 

  6) Lack of digital competencies of teachers (and 
students) 

Opportunities  Threats  

1) Provisions and requirements from HE politics are 
scarce (reflecting the freedom of L&T guaranteed 
by the German constitution)  

1) The institutional responsibilities and financing 
models for the realisation of spatial conversions 
and new HEI buildings are largely unclear 

2) Individual organisational units of HEIs are 
provided with great scope for decision-making 
and action with respect to L&T spaces design and 
implementation 

2) Equipping public HEIs with room and space is 
notoriously underfunded, including L&T spaces 

Further weaknesses are the lack of stocktaking and overview of the availability of L&T spaces in 
individual HEIs and the lack of overarching strategies for renovation, modernisation and enhancement 
– for the design and implementation – of L&T spaces in the German HE system, i.e., on the national as 
well as the federal states’ as well as the individual universities’ levels [17].  

With respect to poor monitoring and stocktaking of the availability of L&T spaces at individual HEIs (and 
thus in the HE system as a whole) several reasons for this weakness can be named: the institutional 
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autonomy regarding L&T space planning, which is only realised to a limited extent in practice, can mainly 
be attributed to the dynamic complexity of HEIs as multiple-hybrid organisations. In practice, there are 
persistent difficulties in generating an overview of existing L&T spaces and keep it. After all these years, 
this is still due to ‘problematic preferences, unclear technology, and fluid participation’ [21]. Frequently 
changing responsibilities, fluctuating stakeholder groups and parallel activities are seen as hindrances 
here. Further, it is difficult, and in some cases even impossible to develop the compromise of a HEI-
wide view that adequately considers the various needs of various faculties, departments and subject 
fields and can be accepted by all of them. Therefore, development often is in favour of independent 
conceptions and approaches that are specific to individual faculties, departments, and subject fields, 
and do not allow for generating synthetic models that could allow to transcend the individual HEIs’ 
perspectives. Furthermore, in recent years HEIs made the experience that learners’ needs change very 
quickly (e.g., the library as a house of stocks and stockpiling becomes a house for the learners’ learning 
needs with adequate quality of stay) which also makes monitoring and stocktaking a challenging task 
[17, pp. 41ff.].  

With respect to the weakness of lacking overarching strategies in university building, it can be stated 
that the subject of (the design and implementation of) L&T space is only vaguely or not at all addressed 
in the HE laws of the 16 German federal states and on the various strategic levels of German universities 
as well [17, pp. 18ff., 28ff.]. One consequence of this situation is that the processes of designing and 
implementing (L&T) spaces at German HEIs are complex negotiation processes in practice and focused 
on individual HEIs. Hence, these processes are not very transparent to many stakeholders and the 
public as well, they are not easy to detect because they are individual to organisations, and therefore 
their inter-institutional information and learning potential is somewhat limited. 

In return, the weaknesses of lacking stocktaking and institutional strategies around the design and 
implementation of L&T spaces gives individual organisational units a great deal of leeway for decision-
making and action, which can be seen as an opportunity for further development and enhancement. 
University libraries, for example, seem to be very free in the design and implementation of their spaces 
and thus become important sources of inspiration, as the innovative room concepts, they have tried can 
also be transferred to other HEI areas [17, p. 42]. On the other hand, the lack of transparent institutional 
strategies also harbours the risk that organisation-specific power relationships, for example between the 
rectorate, the chancellor, and individual faculties and departments as well as the university building 
authority will shape structural planning, decisions and actions (which cannot be further analysed here 
due to a lack of data). Such highly individualised mechanisms make it even harder to gain empirical 
insights.  

Finally, several threats can be named to the design and implementation of L&T spaces in German HE. 
The financing concepts of German university construction including the design and implementation of 
L&T spaces need clarification with respect to organisational and responsibility issues, the provision of 
financial resources and continued reliable funding. For example, a funding gap for university 
construction has been forecasted of around € 35 billion by 2025 [22, p.4]. At least a relevant deal of 
these problems is caused by the fact that the institutional responsibilities and financing models for the 
realisation of spatial conversions and new buildings are rather unclear since spatial planning and 
implementation have been abolished as a joint task of the federal government and the 16 federal states 
governments in 2007.  

3.2 Main topics of the HE system and the HEIs in Portugal 
The exploration of policy and practice of L&T space in Portuguese HE [16], which was carried out in the 
LTSHE project [14], has shown that not much official information exists on the design or implementation 
of L&T spaces in Portuguese HE, this being a relevant weakness when analysing policies and practice 
of the design and implementation of L&T spaces (Table 2). The national policy laws and regulations 
addressing HE in Portugal, including those related to its quality assurance system, only briefly refer to 
L&T spaces and always in very generic terms. In the same vein, the official institutional documents 
(strategic plans plus activities plans) only marginally address L&T spaces. Perhaps this is a reflection 
that L&T spaces are not yet a significant concern for most public universities in Portugal, even though 
L&T pedagogic innovation and improvement tend to start appearing in the agendas of institutions 
nowadays. In fact, this late development may be seen as an opportunity for further investment in the 
design and implementation of innovative L&T spaces, able to foster new L&T methodologies (Table 2).  

Analysis of the existing Portuguese policy legislation directed at the HE system and to the guidelines 
issued by A3ES (Agency for Assessment and Accreditation of Higher Education) for the assessment 
and accreditation of study programmes, institutions and internal quality assurance systems did not 
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provide as much information as expected regarding issues such as digitalisation in HE, importance and 
status of didactics, pedagogy and curriculum design in HE and the importance and status of physical 
L&T spaces. In particular, L&T space design and implementation is only briefly addressed in the legal 
documents that rule the Portuguese HE system, which is a clear weakness of policies at this level. 
Overall, the Portuguese legal framework establishes the need for adequate L&T spaces, but it does not 
provide any rules or details on how those spaces should be designed or implemented. Nor does it 
explicitly establish the importance of space for the achievement of quality and implementation of 
innovative L&T practices. This apparently denotes a situation where decisions on these matters are left 
to institutions under their pedagogic autonomy status, which may both entail an opportunity and a threat 
for the design and implementation of L&T spaces (Table 2). Opportunity because HEIs may move 
towards the development of such spaces, adapting them to their own needs and strategy for future 
development without needing special authorisation from the ministry in charge, as it was the case with 
the seven innovative L&T spaces identified in the Portuguese universities. But this situation may also 
configure a threat as far as without general rules and guidelines on the relevance of spaces, or the 
absence of funds directed at their design and implementation there is the risk that HEIs don’t take spaces 
as a priority, especially if faced with shortage of funds to address other needs (e.g., teaching staff). 

Nonetheless, there are also some strengths regarding policy and practice for the design and 
implementation of L&T spaces, the more relevant being perhaps that L&T spaces are a concern when 
it comes to the accreditation of study programmes and institutions. The guidelines issued by the A3ES 
specifically address the need for adequate and quality physical facilities (L&T space; libraries; 
laboratories; computer rooms; etc.) and equipment (didactical and scientific equipment; materials; and 
ICT) pertaining to the institution and allocated and/or used by the study programmes. However, the way 
these spaces are designed and implemented in each institution and/or by each degree programme are 
very much left to the decision of each university. To be more specific, one can argue that although in 
Portugal it is well established that rooms for classes should exist in each institution, allocated to each 
study programme, how these rooms are designed, the furniture, the ICT and digital resources or other 
facilities and features that these rooms have is a decision left to institutions themselves. Of course, there 
are some guidelines from the ministry addressing the areas that each type of building, room, laboratory, 
and other facilities/equipment should have, but these are mainly meant to set maximum areas to build 
facilities that are not too big and expensive. 

Regarding university strategy and practice for the design and implementation of L&T spaces in 
Portuguese HE, there is again a lack of specific information on the existence of L&T spaces that enhance 
innovative L&T strategies and environments while scanning through the strategic and activities plans of 
13 Portuguese public universities, through a search per keyword. Based on this analysis, only few 
references to (innovative) L&T spaces could be identified [16] that were either already implemented or 
in the planning. The universities that do mention the existence of already implemented innovative L&T 
spaces relate it to the promotion of academic success, a concern for the students’ wellbeing during the 
time they spend at the university, and to new, innovative L&T approaches that could be better supported 
by the existence of such spaces, with infrastructures that support autonomous work, among others. 

However, Portuguese public HEIs’ strategic and activities plans evidence the importance given to L&T 
spaces for the L&T process, which may be seen as a strength (Table 2). Only four out of the 13 
universities analysed make no reference to them in their strategic and activities plans. Among the 
universities that do evidence concern about (innovative) L&T spaces, seven already have implemented 
such spaces and others prospect to have specific spaces addressed to enhance the (innovative) L&T 
process. Some references address concrete action and others are vague and simply refer the need to 
have infrastructures that support L&T activities and to improve already existing L&T infrastructural 
conditions. As such, data collected in the strategic and activities plans does not allow to go further in the 
analysis of how Portuguese universities address relevant questions related to L&T space, such as who 
is engaged in the design and implementation of those space, how the space is designed and 
implemented or how it relates to organisational levels and units. 

Furthermore, another weakness identified in the Portuguese case at institutional level concerns the 
absence of themes like demands of sustainability, internationalisation, diversity, and inclusivity as well 
as quality assurance of design and implementation of L&T spaces in the strategic documents of 
Portuguese universities. It is possible that these themes are regulated in the context of individual design 
and building projects, but only a deep analysis of the situation in each university would allow to know 
how exactly this regulation occurs and who are the key actors in this respect. 

Despite the weaknesses previously presented, it was, nevertheless, possible to identify and collect 
specific information on four cases of innovative L&T spaces, which provide interesting examples of good 
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practices of physical L&T spaces existent in Portuguese HEIs: the FTE-LAB – Future Teacher E-
ducation Lab (Institute of Education/University of Lisbon); the CreativeLab_Sci&Math® (Higher School 
of Education/Polytechnic Institute of Santarém); different spaces at the University of Algarve pointed out 
by the Pedagogic Innovation Support Office as having been designed and developed to support new 
L&T methodologies; and the Laboratory of Teaching and Learning Methodologies LMEA@UA 
(University of Aveiro). It should be acknowledged, however, that all these spaces were designed and 
implemented through specific projects developed at institutional level and essentially promoted by 
groups of teachers with the goal of innovating L&T. Interestingly though, if the experiences of these 
spaces can be adequately shared among the Portuguese HEIs there seems to be room for them to 
become the launchers of new developments regarding innovative L&T spaces across the whole 
Portuguese HE system. So, these spaces are not just a strength but offer opportunities for policies and 
practices of the design and implementation of L&T spaces.  

Table 2. SWOT (strengths, weaknesses, opportunities, threats) analysis of design  
and implementation of L&T spaces in Portuguese HE. 

Strengths Weaknesses  

1) L&T spaces are a concern in the accreditation of 
study programmes and institutions  

1) Lack of references to L&T spaces in Portuguese 
national policy laws and regulations 

2) Public universities’ strategic and activities plans 
evidence the importance given to L&T spaces for 
the L&T process 

2) Digitalisation, didactics, pedagogy and 
curriculum design and the importance and 
status of physical L&T spaces almost absent 
from national laws  

3) Specific cases of innovative L&T spaces 3) Lack of specific information on L&T spaces that 
enhance innovative L&T in the universities’ 
official documents 

  4) Absence of themes such as demands of 
sustainability, internationalisation, diversity, 
inclusivity and quality assurance of design and 
implementation of L&T spaces in the 
universities’ strategic documents 

Opportunities  Threats  

1) Recent presence in the agendas of HEIs of 
concerns with L&T pedagogic innovation and 
improvement  

1) Lack of funds for equipping HEIs with room and 
space, in particular innovative L&T spaces 

2) Decisions on L&T spaces left to institutions under 
their autonomy status regarding pedagogy 

2) Decisions on L&T spaces left to institutions 
under their autonomy status regarding 
pedagogy 

3) Specific cases of innovative L&T spaces   

4) COVID19 pandemic crisis which brought the need 
for pedagogic innovation and digitalisation in HE – 
Skills 4 pós-COVID – Competências para o Futuro 
(Competences for the Future) initiative 

  

In addition, the COVID19 pandemic crisis, despite all its negative effects for HE in Portugal, may be 
seen as an opportunity regarding the design and implementation of L&T spaces since it has made the 
need for pedagogic innovation and digitalisation in HE even more evident. In May 2020 the Skills 4 pós-
COVID – Competências para o Futuro (Competences for the Future) initiative has been launched with 
the goal of stimulating a rapid adaptation of teaching, learning, work, and research practices and 
approaches able to better prepare the transition for the post COVID-19 period [23]. This initiative has 
been promoted by the General-Directorate of Higher Education, in close articulation with the OECD and 
with the collaboration of HEIs and public and private employers. 
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4 CONCLUSIONS: RECOMMENDATIONS AND PRINCIPLES FOR THE DESIGN 
AND IMPLEMENTATION OF L&T SPACES IN HE 

The analysis of how the Portuguese and German HE systems deal with the design and implementation 
of L&T spaces shows that HE politics and HEI policies in these two EHEA countries give very scarce 
legal requirements, administrative regulations or strategic objectives concerning these issues. In 
addition, L&T space activities usually are HEI-specific, temporally limited projects with restricted options 
for interinstitutional and system-wide comparison and benchlearning. However, results of the LTSHE 
“National Reports” about the policy and practice of designing L&T spaces in Portuguese and German 
HE [16, 17], as they are partially represented in the above SWOT analyses, can be related with sets of 
principles for the design and implementation of L&T spaces in HE available in the literature leading to a 
comparative-synthetic view that helps to identify some principles for action.  

A general, though expectable insight of the investigation is that the processes of implementing and 
designing future-oriented L&T spaces in HE unavoidably are complex endeavours. This is due to the 
complexity and diversity of goals, tasks, responsibilities and corresponding sources of error and 
deviation in multiple-hybrid, and often quite large, social organisations that are conceived as Republics 
of Scholars and Students with their specific autonomy settings including the freedom of teaching and 
research [24; 25; 26]. At the same time, these republics are embedded into legitimate societal systems. 
Accordingly, a significant number of diverse and important main actors participate in the negotiations 
around the design and implementation of L&T spaces in HE, among them education ministries, HEI 
leadership and management, HEI teachers, students, didactics centers, ICT centers, HEI building 
departments, advisory institutions (e.g., University Forum Digitalisation (HFD), Germany; German 
Initiative for Network Information (DINI); HIS Institute for University Development, Germany; The 
National Education Council (CNE), Portugal; The Higher Education Coordinating Council (CCES), 
Portugal), and cooperation partnerships with companies, professional groups, and scientific institutions. 
Presumably because of the just mentioned complexity and autonomies, HE politics and HEI policy and 
strategy provide only very few guidelines and prescriptions about the design and implementation of L&T 
spaces, in both the Portuguese and the German HE system.  

From the above-mentioned explorative analysis in German and Portuguese HE [16; 17], and from 
criteria of theoretical frameworks for assessing L&T spaces [27] and principles that have been 
suggested in scholarly literature [e.g., 28, 29] conclusions can be drawn about tentative principles of 
design and implementation of HE L&T space(s). The main selective quality criteria for the principles 
proposed are whether they are informed by the functional requirements of pedagogical practice and 
basic insights from L&T theories [e.g., 30] to thus direct the design and implementation of L&T spaces 
that guarantee L&T quality and quality enhancement. A corresponding preliminary list of tentative 
principles of design and implementation of HE L&T space(s) reads:  

• If L&T space metaphorically is considered the “third pedagogue” in addition to teachers and 
students, then the design and implementation of L&T spaces in HE should be seen as a strategic 
core area. This applies to the formation of strategies in subject fields, faculties and HEIs as well 
as at the educational policy and HE politics levels. If necessary, this includes and presupposes 
clarifying the tasks and responsibilities of the various players in the L&T spaces' game which in 
one way or another are to be subjected to the Deming or PDCA cycle (Plan, Do, Check, Act) of 
quality enhancement.  

• To meet the diverse requirements of all different HEI stakeholders including, for example, 
teachers, students, managers, designers and architects, policy makers, industrial partners and 
employers, the design and implementation of HE learning architectures requires a multi-
perspective, inter- and transdisciplinary access considering strategic, structural, cultural, subject 
field-specific and individual HEI-specific aspects.  

• More specifically, to meet pedagogical requirements, the HEIs’ strategies for the design and 
implementation of L&T architecture – the mission, vision, and values around L&T spaces – must 
be informed by contemporary scientific knowledge about L&T processes. It is important that L&T 
space design, implementation and options of usability are built on what approaches such as 
behaviouristic, cognitivist, social, constructivist and humanistic L&T theories [e.g., 30] tell about 
how and in which various ways humans can successfully learn.  

• One of the general insights from contemporary L&T theories is that L&T processes should 
preferably be learner-centred and learner-activating. Future-oriented Learning Worlds must be 
conceived according to “User Centred Design”, so that users can intuitively understand the L&T 
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spaces, use them, and experience them in multi-sensory ways. In the design and implementation 
of new L&T spaces different areas should be considered, for example, for lectures and seminars, 
for individual and collaborative work, for students to work with technology, and for different ways 
of informal learning as well. This includes role models that are still innovative at many places: 
students should act as co-creators of knowledge and skills instead of passive receivers and 
teachers as initiators of individual learning processes instead of monologising lecturers. This 
richness of options should allow students to acquire future-oriented knowledge and competence 
profiles. For example, by integrating digital media into the L&T process, learning content can be 
presented more clearly and enriched with new experience and action spaces. The related 
flexibilisation of learning modes may enable students to design their learning paths more 
individually, thus creating recognisable added value to the L&T processes including improved 
learning gain [17, p. 64]. In summary, the design of (innovative) L&T spaces should be intertwined 
with the pedagogical practice and the learning concepts to be put in place in such spaces; the 
spaces should be promoters of active learning methodologies, the innovative use of digital 
technologies and the adoption of diversified pedagogic dynamics. 

• Trivially, to meet the diverse requirements for L&T space design and implementation, digital 
infrastructures are needed to guarantee the necessary flexibility and modularity of L&T spaces. 
In practice at universities, this can certainly correspond to major challenges that are not always 
easy to meet, from the cabling and wireless data connections to the power supply to the physical 
equipment and software.  

• Not only in view of the current pandemic, innovative L&T spaces, or future-oriented Learning 
Worlds, should not be conceived as either physical or virtual but as integrative: they should be 
“both-as-well” and allow for appropriate mixtures of digitalised and physical L&T offers and 
modes.  

• Training should be provided to the teachers (and students) that are going to develop their activities 
in the new L&T spaces. 

• The design and implementation of L&T spaces must be enduringly supported on organisational 
levels, financed, and subjected to continuous quality enhancement.  

Finally, it is worthwhile to add that the present analysis of the German and Portuguese policies and 
practice for the design and implementation of innovative L&T spaces in HE has some limitations, mainly 
because information on the issue tends to be scarce, especially at institutional level. Specifically, it is 
difficult to retrieve information on who is engaged in designing and implementing innovative L&T spaces 
in HEIs and how this is actually done. As such, in the future it would be interesting to investigate more 
deeply more institutions where such spaces have already been designed and/or implemented to analyse 
how far the above proposed principles are in fact applied. Additionally, it would be interesting to discuss 
the implementation of innovative L&T spaces at different levels, identifying aspects such as: why they 
were created and what were the goals intended with their implementation (strategic level); on which 
pedagogic models is the design and implementation of L&T spaces based (epistemological level); the 
characteristics of the spaces, including furniture and design, technologies used in them and how are the 
spaces actually used and by whom (operational level); and how is their impact on L&T improvement 
assessed and what do these assessments tell about the efficacy and impact of innovative spaces on 
the L&T processes (impact analysis).  
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AN ELECTRONIC ASSESSMENT TOOL INSPIRED BY THE 
PERSONALIZATION OF LEARNING PATHS 

P. Peres1, A. Mesquita1, P. Silva1, L. Oliveira2 
1Polytechnic of Porto/ISCAP (PORTUGAL) 
2Polytechnic of Porto/ESMAD (PORTUGAL) 

Abstract 
This article presents the e-dash tool, developed as part of a European project called ELSE – Eco/logical 
Learning and Simulation Environment in Higher Education (http://www.elseproject.eu/). E-dash is an 
electronic assessment tool inspired by the personalization of learning paths. The digital assessment tool 
uses information from the user's profile, their activities inside the Moodle platform and in the classroom, 
in order to infer important information about the student’s learning and to assess the interactions 
between the teacher and the student. The information includes specific needs of the user, preferred 
learning methods, educational level, among other elements. The result describes the division of labour, 
the tasks that lead to intellectual production and the methodology applied. The peculiarity of this tool is 
that it is dynamic and can always be updated with new information. The goal is to encourage users to 
self-reflect and motivate them to learn, as well as to identify their skills and offer them adequate content 
and resources. In addition, the concept of Open Emblems (portable and verifiable digital badges with 
built-in metadata that correspond to capabilities and achievements) is used to motivate and reward 
students for their learning efforts on the proposed tasks and for their productions. Being a web tool, it is 
possible to incorporate it on any learning platform, such as CMS, Moodle, etc.  

Keywords: Moodle platform; European project; online assessment. 

1 INTRODUCTION 
More and more the massification of the learning process is being replaced by the adequacy of the 
materials to the characteristics and needs of the learner. Teachers and trainers are offering different 
learning support in a variety of formats in digital platforms so students and learners can access the 
materials anywhere at any time. This is a paradigm shift as for centuries, education was taking place, 
mostly, in a classroom and the materials were the same for all students [5]. This shift includes putting 
the student at the center of the process. However, it is not only the teaching and learning process that 
should be adequate to the learning style of each student. The assessment should also take into 
consideration all these idiosyncrasies. And this was, precisely, one of the objectives of the international 
project called ELSE – Ecological Learning and Simulation Environments in Higher Education - 
http://www.elseproject.eu/ - and the development of the e-dash tool. 

The ELSE project arose with the intention of improving and innovating teaching tools and methods, 
particularly in higher education. Furthermore, the project intended to create and disseminate a plan to 
accomplish the core European goal of rethinking higher education, thus enabling the implementation of 
Bologna Process ideas throughout Europe. This goal was attained via the development of an integrated 
curriculum in which the teaching process assumes the concurrent learning of transversal skills suitable 
for the digital era. This project's collaborators include higher education institutions as well as a firm that 
specializes in developing serious games. Portugal, Italy, Spain, Poland, the United Kingdom, North 
Macedonia, Cyprus, and Romania are among the nations represented in this initiative.  

One of the focus of the project was the use of the flipped classroom approach through the  development 
of a tool that emphasizes the use of video as the primary resource. This technology, known as e-voli 
(https://evoli.altervista.org/), enables any video, even those accessible on internet sites like as YouTube, 
to be provided precise feedback during the film, such as "I understand it" or "I didn't grasp it," as well as 
comments at particular points in the movie.  

Another key tool in this project was the e-core, (https://else.entropylearningplatform.it/), an online editor 
for the development of serious games that was created with the significant assistance of a firm 
specialized in this field. This program enables any user to build their own game, enabling the player to 
acquire particular abilities in accordance with the game's goals.  
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And the third key tool of is e-dash, that consists on a web-based evaluation tool inspired by the concept 
of personalized learning pathways. The digital assessment tool makes use of data from the user's profile, 
their activities inside the Moodle platform, and in the classroom to infer critical information about the 
student's learning and to evaluate the teacher-student interaction. This e-dash tool is the focus of this 
paper and it will be describe thoroughly in the next sections. 

2 LEARNING ASSESSEMENT 
Assessment is the primary tool used by teachers to recognize and reward student success and offer 
incentive for future performance. Assessment also allows teachers and students to discover areas for 
improvement in both teaching and learning, monitor levels of accomplishment, maintain academic 
standards, and assist students prepare for careers. 

Research has shown that good assessment performance strongly correlates with sustained 
engagement  [9] engaged students are “motivated to invest in learning, attend classes, and participate 
in study activities” [6]. They exhibit intellectual curiosity, are eager to engage in class, and rise to the 
difficulties that the topics provide, and as a consequence, they are academically successful [8]. 

Students are not all the same and do not learn all, in the same way. Thus learning paths and strategies 
“are key to the learner autonomy” [4] and they are defined in different ways, according to the authors. 
Wenden describes it as “language learning behaviours”, “steps, routines, procedures”, “conscious 
enterprises”, “potentially conscious plans”, “tactics”, “cognitive abilities” and “learning skills” (1985:4). 
Her definition stresses a strong link between the strategies and autonomy: thus, they are “means or 
tools that enable learners to take on responsibility for their own learning” (1985:5). Other authors focus 
more on the insight into the nature of learning and adjusting to the changing situation in the field of 
teaching. For instance, O’Malley and Chamot claim that “learning strategies (are) the special thoughts 
or behaviors that individuals use to help them comprehend, learn or retain new information” (1990:1). 
The choice of the strategies that a learner adheres to depends on a few variables, namely [3]: 

- The task 
- The learning stage 
- The age of the learner 
- The context 
- Individual styles 
- Cultural differences in cognitive learning styles. 

O’Malley, Chamot, Stewner-Manzanares, Kupper and Russo [1] created a typology of strategies, 
defining three major groups in this area: metacognitive, cognitive and social and affective strategies. 
Metacognition refers to “knowledge about cognition or the regulation of cognition”, as well as thinking 
about “cognitive operations of oneself or others, or planning, monitoring, and evaluating a learning or 
problem-solving activity” [2]. Cognitive strategies, in turn, refer to “distinct learning activities” which 
require analysis, synthesis and transformation of the learning material, with the purpose of enhancing 
comprehension, acquisition or retention of the tasks or materials. While using social strategies, the 
learner relies on social interaction to comprehend, learn, or retain information. 

Whatever the strategy the teacher may use, one must understands that to achieve success in any field 
the learner need to become autonomous and choose his/her own learning strategies, because it is the 
learner who decides what, when and how to learn. Being aware of the many learning techniques will 
certainly make the road to success easier. It was within such a context that the consortium of the ELSE 
project developed the e-dash tool which will be described in the next sections. 

3 THE E-DASH TOOL 
E-dash is a tool enabling teachers to get a clear and precise picture of their students’ engagement and 
progress in a variety of activities they assign using the learning platform Moodle. The tool makes it 
possible for tutors to categorize the activities into mandatory, optional, and recommended and those 
which should be completed before the class (flipping), during the class or after the class. 

The students will also find the tool useful as it will allow them to monitor their progress and show them 
how they are doing in comparison to other students taking the same course. They will learn how many 
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students from their class completed the activity, what the highest/lowest and average scores were and 
compare these to their own grades.  

The home page of the tool is the E-Dashboard where you can select one of the two options: the Teacher 
Board and the Student Board (Figure 1). 

 
Figure 1 - The tool home screen 

No Teacher Board, the teacher can configure the activities, assign them to the students (see Figure 2) 
and follow up on them (see Figure 3). 

 
Figure 2 – Assignment of activities to students 
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Figure 3 - Monitoring of student activities 

No Student Board, the student can check all the activities assigned to him, his progress and compare it 
with that of his colleagues. 

4 RESULTS 
With this work, it was possible to develop an application compatible with the Moodle platform that allows 
the evaluation of the students' progress in their learning path. 

This application contains, not only the technological tool itself, but its own learning method, self-
assessment and personalization of the learning paths. The created application uses information from 
the user's profile, based on all his activities within the moodle learning management system, to infer 
important information about the education and learning process, as well as to assess the performance 
of users (teachers and students). Such information includes user demographics, each user's needs, 
their learning preferences, their education level, as well as other available training environments. 

The peculiarity of this tool is that it is dynamic, given the possibility of updating the available information 
at any time. The main objective is to encourage users to self-reflect and motivate them to learn, as well 
as identifying their skills and provide them with appropriate content and resources. In addition, the 
concept of badges is used as a way to motivate and reward users and their efforts in the learning path, 
the accomplishment of tasks and the steps achieved. 

In the case of teachers, there is an improvement in their involvement with the work carried out by 
students and the opportunity to apply innovative teaching and learning methodologies.  

The work described is currently in progress and the evaluation of the application by teachers and 
students will be made through a questionnaire to determine their degree of satisfaction. It will also be 
implemented a systematic observation of teaching practices before, during and after the use of the e-
dash application. 

With regard to the student, it is expected to evaluate the impact of using the tool in the development of 
their transversal skills, namely in problem solving. Student self-assessment methods will also be used 
when using the tool. Naturally, the impact of the entire methodology depends a lot on how students 
develop their reflective skills and self-assessment strategies. 
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INVESTIGATING THE READING COMPREHENSION SELF-
REFLECTIVE VIEWS AND ABILITIES OF ENGLISH SECOND

LANGUAGE LEARNERS IN SOUTH AFRICA

T. Olifant

Tshwane University of Technology (SOUTH AFRICA)

Abstract

Most of the South African learners are caught-up in the eye of a poor reading storm. The results from
Progress in International Reading Literacy Studies (PIRLS) confirm that South African learners lack the
ability to read with understanding. To put it differently, it is a challenge for South African learners to
extract meaning from text when they read, yet reading to learn is a requisite in their later years of
schooling. To shed light on learners’ possible reading challenges, this study focuses on the Grade 8
learners’ reading comprehension self-reflective views and their actual reading comprehension abilities in
the English Second Language (ESL) classroom. 

This study used a quantitative research approach informed by a non-experimental descriptive design.
The purposively selected research sample consisted of 165 Grade 8 ESL learners from two high schools
in a South African Township. A survey questionnaire and a reading comprehension activity
measurement and evaluation instrument were used to collect data. Using the Statistical Package for the
Social Sciences (SPSS), data was analysed to understand and describe learners’ reading
comprehension self-reflective views, in conjunction with their actual reading comprehension abilities.

The results recorded by the survey questionnaire showed that although leaners’ reading comprehension
self-reflections indicated that they could extract meaning from text when they read, the reading
comprehension activity measurement and evaluation instrument revealed that the learners could not
effectively read with understanding in the ESL classroom. Thus, learners’ self-reflections about their own
reading comprehension ability was not automatically an accurate indication of their actual reading
comprehension ability. Finally, the findings suggest that the learners had a misconstrued view of their
own reading comprehension ability, which could be attributed to the ineffective reading comprehension
instruction at school level.

Keywords: Reading, Reading comprehension, Reading comprehension self-reflective views, Reading
comprehension ability, English Second Language learners.
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FROM THEORY TO PRACTICE: IMPLEMENTING UNIVERSAL 
DESIGN FOR LEARNING INTO CRAFT APPRENTICESHIP 

TEACHING 

C. Lawlor 
Technological University Dublin (IRELAND) 

Abstract 
Teaching on both the Irish Standards Based Apprenticeship (SBA) and an undergraduate Level 7 
practical focussed degree highlighted pedagogical differences in approaches to teaching and learning. 
These differences focused mainly on the rigid structure of the SBA with very little room to engage in 
deep learning with the curriculum. As a reflective practitioner I engaged in a process to determine what, 
if anything I could do within the boundaries of the SBA to encourage a deeper engagement. Having 
completed a Universal Design for Learning (UDL) programme I set about designing learning resources 
that could be used across both the SBA and the undergraduate degree. These resources were three 
instructional videos focussed on a particularly complex task, namely the Computer Numerical Control 
(CNC)/Alphacam module. My experience teaching this module demonstrated the difficulty the students 
had grappling with its requirements. In adhering to UDL guidelines this resource mainly explores the 
‘Multiple Means of Representation’ section. The lesson was divided into 3 separate videos, to be viewed 
in order, to guide the students through the process. The videos were made available in the virtual 
learning environment where engagement could be tracked and the initial roll out shows excellent 
engagement. Feedback from students has been overwhelmingly positive. I am now looking to implement 
this into my undergraduate teaching while also expanding more into apprenticeship teaching. 

Keywords: UDL; reflective practitioner; apprenticeship; craft education. 

1 INTRODUCTION  
I began my teaching career four years ago and was fortunate enough to begin teaching in the 
organisation where I undertook my degree course. Having experienced excellence in teaching I was 
keen to ensure that I provided a similar experience for my apprentices on the craft apprenticeship of 
Wood Manufacturing & Finishing on the Irish Standards Based Apprenticeship (SBA). This paper will 
outline an initiative undertaken in order to improve delivery of a range of modules across both degree 
and apprenticeship teaching. To begin I will outline my own background and motivations for carrying out 
this research. Following that I will lay out the issues that arose in my teaching on the apprenticeship 
programme and the formulation of my response and the outcomes of those initiatives through collecting 
quantitative and qualitative feedback. The paper will then finish with some recommendations for other 
practitioners in the vocational and practice-based education sector.  

2 IRISH STANDARDS BASED APPRENTICESHIP 
The Irish Standards Based Apprenticeship (SBA) is 208 weeks in duration and apprentices undergo a 
combination of on the job and off the job training in alternating phases with a variety of durations [1]. It 
comprises of seven phases which are structured as on the job phases, 1, 3, 5 and 7. Phases 2, 4 and 6 
are off the job phases that combine theory and practical learning. Phase 2 takes place in training centre 
while the advanced Phases 4 and 6 take place in a higher education institute or a technological 
university. Phases 4 and 6, which I work on, are both 10 weeks in duration and are comprised of a 
lectures and practical classes. As the 10-week terms draw to a close the assessments take place. It 
should be noted that on the Standards Based Apprenticeship an apprentice cannot progress unless all 
the assessments have been passed. As such there is a pressure on apprentices when it comes to the 
assessments as if they fail then their apprenticeship programme stalls until a pass is achieved.  

These end of phase exams include a practical exam, a theory exam and a technical drawing exam. As 
part of the practical exam the students are required to complete a separate assessment on the 
programming and operation of the Computer Numerical Control (CNC) machine. This would normally 
take place for the Phase 4 students at the beginning of the Phase over a two-week period. This particular 
element of the examinations tends to cause more stress to the students as this information is normally 
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new to the majority of them, as they may not have been exposed to this machine at this stage in their 
career/training or their company don’t have a CNC machine. The normal delivery for this module 
consists of a group tutorial on how to use the software (Alphacam) and each student is also supplied 
with a set of notes related to the CNC theory and safe use of the machines. 

3 MOTIVATION 
My concerns regarding the learning of my apprentices stemmed from the very tight time line for the 
phase and the need to deliver all of the lessons in order for the apprentice to have some chance of 
achieving an appropriate grade in the assessments. The novelty of this unit Computer Numerical Control 
(CNC) unit can cause problems for those not familiar with it. Essentially the Standards Based 
Apprenticeship programme of Wood Manufacturing & Finishing is rigid and structured and I was 
concerned for the quality of the learning that my apprentices were experiencing.  

My motivations for implanting this initiative were to investigate a method in which I could deliver the 
content required within the timeframe but also enabled the students to achieve quality learning at their 
own pace and at a time which is suitable to them. As a nascent reflective practitioner, I was keen to 
align my teaching and my educational values [3]. Over the years of teaching this module I have found 
that there are some students who struggle with remembering the process/sequence and this hampers 
their progress with creating the CNC program. The time they have to operate the CNC machine can 
also be limited due to demands from other departments so it is imperative that they make the most of 
the operational time given.  

An opportunity arose in my university to take part in a Universal Design for Learning programme. I 
identified the potential benefits that this model could bring to my teaching. One key UDL flaw with the 
Apprenticeship curriculum at present is the lack of choice given to the student. The curriculum is very 
rigid and predetermined assessments are fixed with no choice offered to the students therefore all 
projects are very much structured.  Having chosen this module to begin looking at implementing the 
UDL model, I felt it was a good fit and the new approach could help solve some the issues the students 
encounter during this module. 

4 UNIVERSAL DESIGN FOR LEARNING 
The UDL model looks to benefit students by allowing them to learn their own way, give them variety and 
choice (with activities and assessment) and less requirement for support services [2]. It looks to achieve 
this by creating module content under three guideline structures: Multiple Means of 1) Engagement, 2) 
Representation, and 3) Action and Expression. Having reviewed this model and consider how best to 
integrate it into my teaching I decided that this module would benefit most from Multiple Means of 
Representation. This guideline acknowledges that all students learn differently and so we should strive 
to offer a method that incorporates Perception, Student knowledge and capacity to learn and 
comprehension. 

5 INTERVENTION 
My objective from constructing my intervention was to create an instructional video resource or multiple 
resources that could be made available to all students when studying the CNC module. This would 
enable them to review the material in their own time and at their own pace so they could feel comfortable 
with the process and procedures. It was intended for this phase/group of students on Phase 4 to deliver 
the content as in previous years but have the video resource as an additional element for them to engage 
with. It was also my intention that this resource could then be used in other programmes where the CNC 
unit is delivered such as the degree in Timber Product Technology.  

The lesson is divided into 3 separate videos, which should be viewed in order, to guide the student 
through the process.  

Video One introduces the project brief to the students and helps them identify what is required for them 
to complete the task.  

Video Two details how to produce the drawing from the brief using the tools and interface within the 
AlphaCam software.  
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Video Three details how to apply machine tool paths and output the program so it can be processed by 
the CNC machine.  

Each video breaks the information into smaller elements of information and allows the student to 
complete in stages. Also having the videos in three stages allows the student to have multiple access 
options to the information. All 3 videos contain a visual instruction, audio description of the process and 
the option to display subtitles, all which gives the students a variety of mediums of representation. The 
aim of these elements are to help the resource reach a much large audience of student and to assist 
learners of all abilities.  

I used ‘Screencast-O-Matic’ program to develop the video content. This software allows the creator to 
record their screen as they work through the activity. An audio file can be added during recording or at 
a later time. I found the software user-friendly and it provided satisfactory results. I also add subtitles 
using YouTube subtitle function before upload. This YouTube function automatically create the subtitles 
but care needs to be taken as not all words will be translated correctly to text. Careful editing will need 
to be undertaken to ensure clarity. 

After completing the first draft of the videos I made them available to my colleagues to review to ensure 
all the content was correct. This gave me valuable feedback of items to consider for the final version 
which would be distributed to the students. 

Once completed the videos were made available to the students on Brightspace (TU Dublin’s Virtual 
Learning Environment). This allowed the students to engage with the material outside of class times and 
at a time suitable to them. 

The students were given this resource to use during their CNC training, as a supplement to the usual 
documentation given.  

Links to videos are here: 

- Step 1 Drawing to Complete 
https://www.youtube.com/watch?v=CrHJlYat17k&ab_channel=ChrisLawlor   

- Step 2 Drawing in AlphaCam  
https://www.youtube.com/watch?v=F3N-Tov6-LI&ab_channel=ChrisLawlor 

- Step 3 Applying Toolpaths 
https://www.youtube.com/watch?v=p1qvSHspi1M&ab_channel=ChrisLawlor  

6 RESULTS 
It should be noted that this was a small-scale intervention carried out in order to improve the learning 
experience of the students and increase the efficacy of my teaching. It was noted by staff that the week 
of the exam there was a reduction in the number of queries on how to produce the drawings/programs 
compared to previous groups. While we as practitioners design and implement interventions as outlined 
above it is of little use if the students do not engage. In order to determine the usefulness of this 
intervention I canvassed the students for their feedback. To do so I created an online survey and shared 
the link with the class and encouraged them to provide open and honest answers. The cohort was small 
comprising 8 students. This was due to health and safety concerns and Co-vid. Responses were 
obtained from 5 out of the 8 students.  

The opening questions of the survey ask about their previous experience of using AlphaCam or similar 
CNC software. The majority of the respondents confirmed that most student’s previous level of 
experience was “on & off” and they further stated the majority needed to engage with the software for 
additional hours outside the class allotted time. This in itself shows the potential benefits of aiming these 
resources available for future cohorts of students.  

The students were asked if they saw these videos as a beneficial resource and all 5 agreed with that. 
One student answered "absolutely because outside of class it is difficult to get direction". Another 
responded "I think it is very useful to have an audio and visual representation of alphacam instructions. 
For me this works so I can see what needs to be done". This comment shows that the re-designed 
activity has engaged the learner as intended and the ‘Perception’ element of Representation guideline 
has been identified by the student also. Another student said “It would help if you forgot something or 
trying to figure something out if you are new to it.”  
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All students surveyed identified that this type of method would be of benefit to more elements of their 
training if available. 

7 CONCLUSIONS 
One thing to consider when developing this type of resource is the time required to complete the 
resource and ensure its validity. Many hours go into producing this media content and it would be best 
suited to a topic that can be re-used multiple times as it is labour intensive and time consuming. 

Having gained the experience of this intervention I would recommend for anyone seeking to implement 
a similar strategy to explain to the students where this method of Universal Design for Learning (UDL) 
had come from and let them see what this method of teaching hoped to achieve. I believe that this will 
garner more investment into the process from the students when they see the ideologies behind the 
process. 

It is important to note that this was a small-scale intervention. It was very satisfying for me professionally 
to engage with this as my motivations were to improve the learning experience for my students. I believe 
I achieved this. I plan on implementing UDL principles across my teaching with the same goals in mind 
and would highly recommend other practitioners to do likewise. 
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ACCESSING SOCIAL NETWORK ACCOUNTS IN ORDER TO OBTAIN
VALUABLE INFORMATION ABOUT PHYSICAL THERAPY

E. Falcó, F.B. Pérez Dominguez, J. Casaña Granell, J.C. Benítez Martínez

Universidad de Valencia (UV) (SPAIN)

Abstract

Introduction: 
During the third year of the Degree in Physical Therapy students acquire practical skills in order to
develop their future professional activity. In the subject “Fisioterapia en Especialidades Clinicas I”
students learn about pathology and treatment of several rheumatic and orthopedic diseases.

Nowadays, it is very common for students to use their social networks not only for personal matters, but
also to learn about a specific topic. This is why professional accounts are created, and they turn out to
be a very resourceful asset in information divulgation. Therefore it is an interesting proposal to include
these informational accounts in student’s daily education.

Objective: 
The objective is for students to engage in active learning by accessing several accounts in social
networks, analyzing their contents, reflect on the information and extract conclusions

Materials and method: 
Every student must follow an account or several accounts that is content-related to Physical Therapy
and/or rehabilitation in a social network of their preference (Instagram, Facebook, LinkedIn, Twitter).
Students will be asked to present interesting posts, “fake” posts and a general analysis of the account
(commercial, scientific, divulgative, instructive). 

They will be asked to do a critical analysis, and they can compare their results to those found by their
fellow classmates in other accounts. Every student will present their work and the 3 best accounts will be
chosen as a recommendation to follow.

Keywords: Social network, physical therapy.
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Abstract

Introduction: 
During the third year of the Degree in Physical Therapy students acquire practical skills in order to
develop their future professional activity. In the subject “Fisioterapia en Especialidades Clinicas I”
students learn about pathology and treatment of several rheumatic and orthopedic diseases.

The actual situation in knowledge divulgation, where the presence of social networks and other
communication assets has a very important role, creates a necessity to develop adaptations in teaching
including these resources, in order to create useful content students are familiar with.

Objective: 
The main objective in this study is for students to develop audio-visual content related to the pathologies
taught in class and upload the content to a common account in the social network Tik Tok. This objective
gives the student an active role in the development of content, and introduces a commonly accessed
resource in order to adapt the way this content is developed.

Materials and method: 
Students are divided in different groups and are assigned a specific pathology related to the subject.
Students are required to develop a script, film a video and upload that video to a common created
account in the social network Tik Tok. 

A common account in this social network will be created where students will upload videos about
prevention, daily care and education about different rheumatic and orthopedic pathologies. Students will
choose a representative from their group that will be the one responsible for uploading the videos,
manage the account and supervise the uploaded content.

Keywords: Tiktok, social network, physical therapy.
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TEACHING DURING LOCKDOWN: ADAPTATION OF THEORETICAL 
AND PRACTICAL SUBJECTS IN INDUSTRIAL DESIGN TO A 

REMOTE LEARNING SCENARIO. COMPARATIVE ANALYSIS OF 
PERFORMANCE IN RELATION TO PREVIOUS YEARS 

F. Felip, J. Gual, M.L. García, J.L. Navarro Lizandra 
Universitat Jaume I (SPAIN) 

Abstract 
The Covid-19 pandemic has affected the entire world, and its impact has been felt in many areas, 
including the teaching profession. Many teachers were forced to change the traditional teaching-learning 
methodology during 2020, implementing a rapid shift in teaching to adopt other methodologies, which 
are necessary for a distance learning scenario. Once the academic year is over, it is advisable to analyse 
the impact of the methodologies adopted to check their effectiveness and to take measures to prepare 
teaching for the coming academic years, given that it may be necessary to return to the scenario of 
remote teaching. 

This paper describes the teaching strategies adopted during lockdown (video tutorials and reinforcement 
of online communication and feedback) in 3 theoretical-practical subjects of the Bachelor's Degree in 
Industrial Design and Product Development Engineering at Universitat Jaume I, and compares them 
with the methodologies followed in previous years. In order to quantify the impact of the measures 
adopted in a remote learning scenario, the paper compares the performance of the students in these 
subjects during this last year with the performance obtained in the 4 previous years, comparing the 
percentage of students who failed and the average mark obtained. 

In order to establish a valid comparison between the results obtained in 2020 and those obtained in 
previous years, several variables were taken into account: the number of papers completed in each 
year, the number of students enrolled each year, the average age of the students and the metrics used 
to assess the works. Thus, the number of papers completed in all the courses compared was the same; 
the number of students enrolled each year was very similar, as was their average age; and exactly the 
same metrics and criteria were used to assess the papers in all the courses compared. 

The results show that the number of students who failed in the first call in these subjects has been a 
little higher and that the average mark in the first call has been slightly lower than in previous years. 
However, the students' performance in the second call has been slightly better, both in the number of 
students who failed and in the average mark, reaching similar values to those of previous years. 
Therefore, it can be considered that the methodologies adopted in the long term have been effective in 
conducting learning, and can be applied in a context defined by the impossibility of face-to-face teaching. 

Keywords: Covid-19, industrial design, remote learning. 

1 INTRODUCTION 
The impact that the Covid-19 pandemic has had in many areas during 2020 has been significant, 
drastically affecting the way people trade, interact and work. The teaching field has also been affected, 
forcing both students and teachers to change the traditional teaching-learning process. The lockdown 
in the specific case of Spain, between March and June 2020, forced a rapid shift in teaching adopting 
new methodologies, which entailed a considerable effort for both teachers and students, who had to 
change their work style in a very short time. 

Fortunately, the current technological scenario has made it easier to adopt working methodologies that 
have made it possible to redirect the task of teaching in a effective way [1], [2]. But while real time 
videoconferencing can be effective for conducting distance master classes for theoretical content 
(Google Meet, Zoom), another type of strategy is needed to facilitate the learning of subjects with a high 
practical content, where more continuous supervision and more personalised attention of students is 
necessary. 
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This paper describes the teaching strategies adopted during lockdown in 3 theoretical and practical 
subjects of the Bachelor's Degree in Industrial Design and Product Development Engineering at 
Universitat Jaume I in Castellón (Spain), and compares them with the methodologies followed in 
previous years in order to quantify their impact. In order to establish a valid comparison between the 
results obtained in 2020 and those obtained in previous years, several variables were taken into 
account: the number of papers completed in each year, the number of students enrolled each year, the 
average age of the students and the metrics used to assess the works. Thus, the number of papers 
completed in all the courses compared was the same; the number of students enrolled each year was 
very similar, as was their average age; and exactly the same metrics and criteria were used to assess 
the papers in all the courses compared. 

2 METHODOLOGY 

2.1 Description of subjects 

2.1.1 Model making workshop 
It is a compulsory practical subject taught in the second year of the Degree. It aims to serve as an 
introduction to the world of conceptual and three-dimensional design, and formal and plastic expression 
by learning technical skills that serve to shape the design ideas. In the subject, students acquire notions 
of formal design and knowledge of basic techniques of handling materials for the development of models 
(modelling, carving and construction). Among the competences of the course are the ability to generate 
virtual and physical models and prototypes, to handle techniques and tools of artistic expression and 
representation, critical thinking and autonomous learning. This subject has already been improved 
through several educational innovation projects in previous courses [3], [4]. 

2.1.2 Product Presentation 
It is a compulsory theoretical and practical subject taught in the third year of the Degree. The subject 
approaches the knowledge of packaging from a multidisciplinary perspective (design, technology, 
image, etc.). It analyses the project process that leads to the design of packaging and the most common 
tools for it. The subject helps the application of different disciplines that can facilitate the understanding 
and development of packaging and other elements involved in the presentation of the product, as well 
as the function of the packaging at the point of sale and its presentation (identity and image). Among 
the competences of the course are the ability to resolve and integrate aspects of a communicative and 
aesthetic nature of the product, to communicate effectively orally and in writing, teamwork and 
motivation for quality. This subject has already been improved through several educational innovation 
projects in previous courses [5], [6]. 

2.1.3 Environmental design 
It is an optional theoretical-practical subject that is taught in the fourth year of the degree. This subject 
addresses the topic of the design of products for domestic, commercial and public spaces, involving a 
variety of products (for interior spaces and elements of urban space) used by people in a specific 
context. Among the competences of the course are the ability to resolve and integrate communicative 
and aesthetic aspects of a product, the ability to plan, organise and execute design projects and develop 
new products, to achieve an efficient oral and written communication and to acquire knowledge of the 
historical, cultural and aesthetic antecedents in the field of design. This subject has already been 
improved through several educational innovation projects in previous courses [7]. 

2.2 Methodologies implemented in 2020 for remote learning, as opposed to 
those already existing in previous years 

Tables 1 to 3 show a comparison of the methodologies used in each subject during the lockdown period, 
from March to June 2020, and compare them with those already existing in previous academic years.  
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Table 1. Methodologies used in the subject ‘Model making workshop’ 

Methodologies used before the 2019-20 
academic year 

Methodologies used during the academic year 2019-20 
(March to June) 

Face-to-face lectures to explain the basics of 
each exercise and answer general questions 
before starting work. 

Preparation of texts with more detailed descriptions of each 
exercise. Resolution of general doubts through e-mail or video 
tutorials. 

Face-to-face demonstration of working 
techniques for the models (in the workshops) 

Use of video tutorials to learn the working techniques of the 
models. 

Face-to-face classroom tutorials to review 
progress and resolve particular doubts during the 
preparation of each exercise. 

Virtual tutoring via Google Meet, Zoom or using email. 

Work on the models in the University workshops. Working on the models from home with more limited resources. 
The exercises were adapted to be developed adequately to 
meet the new circumstances. 

Presentation of the physical model. Presentation of photos of the physical model developed at home. 

Teacher assessment and student self-assessment 
through rubrics. 

Teacher assessment and student self-assessment through 
rubrics. 

Table 2. Methodologies used in the subject ‘Product presentation’ 

Methodologies used before the 2019-20 
 academic year 

Methodologies used during the academic year 2019-20 
(March to June) 

Weekly lectures to explain the theory of the 
subject. Resolving doubts in class. 

Provide students with detailed notes on each theoretical theme. 
Weekly resolution of doubts through email or video tutorials. 

Weekly face-to-face lectures to explain the 
basics of each exercise and answer general 
questions before starting work. 

Preparation of texts with more detailed descriptions of each 
exercise. Resolution of general doubts through e-mail or video 
tutorials. 

Face-to-face demonstration of working techniques 
for the models. 

Use of video tutorials to learn the working techniques for the 
models. 

Weekly face-to-face classroom tutorials to review 
progress and resolve particular doubts during the 
preparation of each exercise. 

Weekly virtual tutoring via Google Meet, Zoom or using email. 

Work on the models in the classroom. Working on the models from home with more limited resources. 
The exercises were slightly adapted to be developed adequately. 

Presentation of the physical model. Presentation of photos of the physical model developed at home. 

Teacher assessment and student self-assessment 
through rubrics. 

Teacher assessment and student self-assessment through 
rubrics. 

Table 3. Methodologies used in the subject ‘Environmental design’ 

Methodologies used before the 2019-20 
academic year 

Methodologies used during the academic year 2019-20 
(March to June) 

Weekly face-to-face lectures to explain the 
theory of the subject. Resolving doubts in class. 

Provide students with detailed notes on each theoretical theme. 
Weekly resolution of doubts through email or video tutorials. 

Face-to-face lectures to explain the basics of 
each exercise and answer general questions 
before starting work. 

Preparation of texts with more detailed descriptions of each 
exercise. Resolution of general doubts through e-mail or video 
tutorials. 

Weekly face-to-face classroom tutorials to review 
progress and resolve particular doubts during the 
preparation of each exercise. 

Weekly virtual tutoring via Google Meet, Zoom or using email. 

A two-hour face-to-face individual theoretical test. 
The student must demonstrate the theoretical 
knowledge acquired through the definition and 
enumeration of concepts. 

A two-hour telematic individual test will be carried out. Students 
must demonstrate the knowledge acquired by applying the theory 
of the subject to solve a practical case. 
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2.3 Difficulties experienced during lockdown 
One of the first problems experienced was the short time teachers had to adapt teaching to a remote 
scenario. In addition to the difficulty inherent in the time needed to adequately prepare the materials, 
there was also the difficulty of having to coordinate the different teachers of each subject telematically.  

Another problem detected was related to the difficulty some students had in understanding the new way 
of working of the subject. It was necessary to explain several times how the new way of working would 
be from that moment on, and how their work would be assessed. Precisely, the confusion in the 
interpretation of the new assessment criteria was another problem that had to be addressed, and several 
explanations were needed during the course. 

3 RESULTS 

  
Figure 1. Subject: ‘Model making workshop’. 

Average mark for 1st and 2nd call in the last five 
years. 

Figure 2. Subject: ‘Model making workshop’. 
Percentage of students who fail in the 1st and 2nd call 

in the last five years. 

  
Figure 3. Subject: ‘Product presentation’. 

Average mark for 1st and 2nd call in the last five 
years. 

Figure 4. Subject: ‘Product presentation’. Percentage 
of students who fail in the 1st and 2nd call in the last 

five years. 

  
Figure 5. Subject: ‘Environmental design’. 

Average mark for 1st and 2nd call in the last five 
years. 

Figure 6. Subject: ‘Environmental design’. Percentage 
of students who fail in the 1st and 2nd call in the last 

five years. 
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Figs. 1 to 6 below show in a comparative and graphic way the performance data obtained in the three 
subjects: average mark for 1st and 2nd call in the last five years, and percentage of students who fail in 
the 1st and 2nd call. 

The results indicate that the number of students who failed in the first call in these subjects this academic 
year (2019-20) has been higher than in other years, especially in the subject 'Environmental design' 
(Fig. 6), and that the average mark in the first call has been slightly lower than that obtained in previous 
years. This apparent decrease in performance may be associated with some of the side effects of 
distance learning [8]. However, the performance of the students in the second call has been somewhat 
better, both in the number of failed students and in the average mark, reaching values similar to those 
of previous years. 

4 CONCLUSIONS 
The sudden change from face-to-face teaching to remote teaching due to lockdown may alter the way 
of working of students more accustomed to methodologies related to face-to-face learning, and therefore 
may negatively influence their performance. In the particular case described in this paper, this has been 
the case, with a lower performance in the first call than in previous years. But given that the average 
mark and the percentage of failure in the second call have been closer to those of previous years, it is 
possible to say that the methodologies adopted have allowed students to continue with their learning 
and finally achieve the skills set out in each subject, at least at a level similar to that registered in previous 
years, with a face-to-face teaching model. 

We can therefore conclude that the methodologies adopted and described here have been effective in 
conducting learning, and can be applied in a teaching context defined by the impossibility of face-to-
face teaching. 
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THE CINEMA-BASED APPROACH IN THE SECONDARY SCHOOL
ENGLISH CLASSROOM: FOSTERING ENVIRONMENTAL

AWARENESS

E. Sánchez

University of Murcia (SPAIN)

Abstract

The seventh art provides high school English learners with multiple linguistic and pedagogical benefits
that help students to improve their language level and, also, to become better citizens. These benefits
have been divided into different areas by some scholars, and they are related to:
(i) linguistic advantages such as the practice of the four language skills and the learning of grammar and
vocabulary; 
(ii) cultural advantages as movies help students to understand both the foreign culture and their own
community; and 
(iii) motivational advantages because this methodology encourages students to learn English thanks to
the portrayal of real language, the wide range of remarkable issues that can be discussed, and the
development of creative and critical thinking skills, among others. 

In this study, I present a didactic proposal for the 4th year of Compulsory Secondary Education based on
Avatar, a film by James Cameron, through which I show how cinema can be used in the English
classroom to raise EFL learners’ awareness on the devastating environmental crisis we are facing at
present. In this teaching unit, I have included all the benefits films have for English learners and the
compulsory contents to be taught at the same time that I address this serious matter.

Keywords: TEFL, cinema, environmentalism, high school.
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ECOVEM BUSINESS-SCIENCE-EDUCATION PLAN 

I. Miralles1, M. Castro2, E. San Cristobal2 
1ANCCP National Association of Vocational Training Centers (SPAIN) 

2UNED Universidad Nacional de Educación a Distancia (SPAIN) 

Abstract 
At the end of 2020, the Education, Audiovisual and Culture Executive Agency approved the European 
Centre of Vocational Excellence in Microelectronics (ECoVEM) project (Erasmus+ Program). This 
CoVEs initiative defines an approach to excellence where 21 institutions from 7 countries participates 
directly, together with VET centres, polytechnic schools, industrial associations, social partners, who 
wish to establish a European cooperation, capable of rapidly adapting the supply of microelectronic skills 
to the economic evolution and social needs with synergies of the labour market. Furthermore, it aims to 
foster transnational collaborative platforms, that would be difficult for the project member countries to 
established on their own without EU funding, technical support, and mutual learning opportunities. 
ECoVEM will be part of the skills ecosystems, contributing to regional development, innovation, and 
inclusion, to address the challenges of digitalisation, artificial intelligence, green technologies, gender 
equality and technology, as well as the integration of migrants. Some regions of Europe, with many 
difficulties after COVID19 impact, cannot grow faster, due to the lack of skilled workers. ECoVEM deals 
specially with the virtual mobility of VET students and teachers, also developing internationalisation 
strategies to promote the real one. The education and training sectors, the scientific community, and the 
business sector, are called to be integrated in a Knowledge Triangle that, as a project result, will be the 
ECoVEM action plan for Business-Science-Education Cooperation (BSE) in microelectronics sector. 
This action plan aims to define the directions and activities for strengthening vocational education and 
training, as a facilitator of improvement and recycling, sustainable development, digitization, and 
resilience. This plan is based on the good practices of BSE, compiled by all project partners, and it has 
been developed during 2021, as a milestone of the ECoVEM Platform. This Platform includes a Network 
of VET centres, companies, science parks and social partners, and it has been created to share ideas, 
methodologies, and experiences, towards vocational excellence in microelectronics and related sectors, 
incorporating innovative learning methodologies (ecosystems-based models, performance support 
systems), job-related and work-based training, joint research, and development projects. SEMI-Europe, 
a project partner settled in Germany, is the one who is in charge of this BSE task, since it is an 
association of over 2.100 companies related to technology and business of electronics that manufacture 
worldwide. Therefore, it will be able to bring together the large European companies in the sector. 
Nevertheless, all the partners are supposed to contribute to this important task, and especially the ones 
who composes Work Group 4, integrated by VET centres, companies, and science parks. BSE plan is 
designed especially for joint R&D projects, work-based training and apprenticeship, including research 
trainingship, exchange of laboratory equipment, participation of companies’ staff in teaching-training 
processes, and providing training material to the HRD departments at SMEs.  

It will also advise that European and National institutions involves themselves with financing instruments, 
so VET  becomes a real responsive tool to economic challenges, and support and promote the transition 
to a more circular and greener economy, green skills, and sustainable development in the 
microelectronic sector. BSE plan, aims to improve the availability of the workforce in the resulting 
partnership, providing potential investors with the opportunity to train the desired employees they really 
required. 

Keywords: VET governance, Microelectronics, Business-Science-Education Cooperation, Digitalisation, 
Green Skills. 

1 INTRODUCTION  
• The ECoVEM (European Centre of Excellence in Microelectronics 620101-EPP-1-2020-1-BG-

EPPKA3-VET-COVE) project (2020-2024), funded by the European Union under the ERASMUS+ 
KA3 - Support for Policy Reform, contributes to the sustainable VET governance at national and 
EU levels through involvement of policy makers in VET and employment, social partners, industry 
associations, and companies to: 
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• Lifelong teacher training, and incentives to improve teacher’s qualification, 
• Implementing best practises and approaches to excellence in VET from advanced countries in 

less advanced regions 
• Efficient financial models for VET including work-based learning and investment in VET and 

applied research, 
• Raising the role of VET in Smart Specialisation Strategies. 

To achieve these objectives, the project partnership has, among other activities,  design an action plan 
for Business-Science-Education Cooperation (BSEC) in the microelectronic sector, which defines the 
directions and activities for strengthening vocational education and training (VET), as a facilitator for 
workers recycling, sustainable development, digitization, and resilience skils. 

This BSEC plan is a milestone for strengthening the European Center of Vocational Excellence 
ECoVEM, as  an innovative incubator and skills ecosystem, encompassing learning, training and 
research activities, VET, Higher Education (HE) and research in microelectronics,  and including support 
for entrepreneurship and digital and innovative VET resources for everyone. 

The BSEC plan objectives are:  

• Facilitating innovations in VET (information on VET initiatives and qualifications opportunities, 
new jobs, financing opportunities, mobility plans and projects etc.). 

• Providing examples of good practices between VET and industry, and VET and science. 

• Proposing solutions to overcome deficiencies in VET provision. 
• Contributing with new courses on new technologies, green energy, and digitization. 

• Working together with VET policy makers to achieve excellence in VET. 

The BSEC plan is based on 4 pillars that are connected through the ECoVEM network: 

• Responsiveness of VET to the labour market: expanding the responsiveness of VET to the needs 
of the labour market in microelectronics through closer collaboration between companies and 
VET providers 

• Innovation and entrepreneurship in VE. VET centres acting as entrepreneurial incubators  and  
catalysts  for investment, in  addition  to  promoting  of collaborative research projects 

• Digitalisation and life-long learning 

• Green technologies in microelectronics 

2 METHODOLOGY 

2.1 Analysis of the European and EC recommendations regarding the 
definition and objectives of VET 

• EQAVET - European Quality Assurance in Vocational Education and Training [1] 
• “Council Recommendation on vocational education and training (VET) for sustainable 

competitiveness, social fairness and resilience" (Nov. 2020) [2] 

2.2 Compilation of Good practices on BSEC  
All partners involved in this activity have compiled good practices on existing BSEC 

2.2.1 Definition of best/good practices  
A procedure that has been demonstrated by research and experience to produce optimal results and 
that is established or proposed as a  suitable standard for widespread adoption 

2.2.2 Objective 
Identifying existing good practices (past or current) of successful cooperation between microelectronics 
business / science/ education, in which ECoVEM partners have been involved 

0140



 

 

2.2.3 Examples of actions for BSE cooperation 
1 Actions for VET that respond to business needs 
2 A bottom-up approach to excellence, in which  VET institutions are able to understand, engage 

and be an active partner in co-creating solutions for local social and economic development 
3 Involvement of industrial partners in teaching/training 
4 Work-based VET 
5 Common research strategy: collaborative projects 
6 Sharing of laboratory equipment 
7 Support to regional development 
8 Development of internationalization strategies including mobility in VET 
9 Financing opportunities for development of VET, combining public and private funding, as well as 

income generating activities. 
10 VET centers acting as entrepreneurial incubators and catalysts for investment 
11 Actions raising the attractiveness of VET, and life and job opportunities provided by VET 

qualifications.  
12 Actions responding to technological challenges as digitization, artificial intelligence, smart houses, 

and vehicles etc. 
13 Actions responding to societal challenges as integration of migrants, support for students with 

disabilities/special needs, improving the skills of people with low skills or qualification levels 
14 Actions responding to economic challenges and supporting the transition to a circular and greener 

economy to meet emerging professional needs for green skills and sustainable development 
15 Business and scientific education cooperation for regional development, innovation and/or smart 

specialization strategies. 

2.2.4 Final ECoVEM database of good practices (under development)  

38 examples has been collected from the partners 

2.3 Collection of proposals for specific actions in the BSEC plan 
This includes proposals and examples provided for each partner involved, in the following areas: 

- VET sensitiveness to Current Labour Market 
- Involvement of Industrial Partners in Teaching/Training 
- Work-based VET and Apprenticeships 
- Common Research Strategy 
- Regional Development, Innovation and/or Smart Specialisation Strategies 
- Digitalisation in VET and Life-Long Learning 
- Green Technologies 
- Networking Events 

46 cooperation actions has been proposed from the partners 

2.4 Analysis of labour-market survey between stakeholders 
We developed a survey to fill by the industry stakeholders, to get information about their staffing needs 
in microelectronic professional profiles. 
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2.4.1 Survey results 

 
Figure 1. Overview survey results 

 
Figure 2. Countries participation 

 
Figure 3. Size of the companies 
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Figure 4. Company representatives 

 
Figure 5. Occupations wanted 

3 BUSINESS-SCIENCE-EDUCATION COLLABORATION PLAN CONTENT 

3.1 Responsive VET to the labour market 
The specific actions for business-science-education collaboration for excellent VET in the 
microelectronics sector, highlights the shared responsibility between education and industry to provide 
effective qualifications and skills. The goal to reducing the skills mismatch in the labour market, could 
be achieved by the alignment of VET strategy with industry recruitment plans, by including companies 
as learning places, and by involving industry partners in education and training. The European added 
value is to spread the successful models of dual education programmes, from some countries to others 
where this type of inclusive VET is less developed. 

3.1.1 Work-based VET and apprenticeships 
a) Analysis of skill gaps between VET and industry 

o Annual analysis of the skill needs of companies for upskilling and reskilling through surveys. 
o Extraction of recruitment needs  from  analysis  of  job  vacancies  in microelectronics, to 

update the evaluation of the skill gaps between VET and industry 
o Survey of VET teachers to obtain proposals for improve the adaptation of VET contents to the 

changing labour-market needs. 
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b) Reinforcement of existing programmes 
o Open days at VET centres for companies to present their activities and job training 

opportunities to the students. 
o Surveys in VET centres to detect common problems in the collaboration with companies in 

apprenticeship programmes. 
o Student visits at the companies to experience a real work environment in a particular job or 

career in the field of microelectronics (“job shadowing”). 
c) Promotion of apprenticeships 

o Promotion of the good practices of existing nationally funded dual education programmes 
(combined work-study contract over 1 or 2 years), traineeships, and apprenticeships from 
Germany (Ausbildung2), France (Alternance3) and Italy (Formazione4). 

o Presentation of testimonials, examples of success stories of companies that have 
implemented work-based VET. 

o Contact newly founded companies in Europe which may be interested in training their 
recruitments in the domain of microelectronics. 

3.1.2 Involvement of industrial partners in teaching and training 
a) Involve industry professionals in VET schools 

o Involvement of industrial experts and  former VET students as trainers at VET centres. 
o Periodic evaluation of curricular contents by external industry associations and external 

research institutions from the microelectronics sector to identify the skills needs and address 
the gap between academia and industry. 

o Support and development of mentoring programs between industrial experts/Alumni and 
students. 

o Establishing regular joint meetings at VET schools of teachers and responsibles of the regional 
microelectronics sector, to strengthen the collaboration on curricular content, knowledge 
transfer, and skill management. 

b) Joint courses and master/PhD programs 
o Development of joint training courses, master’s, and PhD programs between universities and 

industry in the field of electronics and microelectronics, which cover the specific knowledge 
and skills needed by industrial partners 

o Involvement of companies (especially SMEs) into VET courses, by providing concrete 
industrial practices/business cases that students must solve together (with the support of 
trainers), including designs and prototypes development. 

o Integration into VET curricula of thematic proposals for Final Degree /Ph.d,, according to the 
needs of microelectronics companies. 

3.2 Innovation, common research, and smart specialisation strategies 
These specific actions in microelectronics VET for business-science-education collaboration, aim to 
strengthen VET centres, as innovative incubators and skills ecosystems, that respond to socio-economic 
challenges. The ECoVEM platform will promote innovation and skill needs through ecovem.eu and the 
further proposed actions for collaboration between HE, research centers, and VET providers , and will 
improve the permeability between vocational and academic pathways. 

3.2.1 Catalyst for innovation 
a) Courses on entrepreneurship 

o Inclusion of courses in the ECoVEM curriculum on entrepreneurship (business development) 
in the microelectronics sector covering how to start an own business, how to prepare a 
business plan, what is considered as innovation, how to get funds for new ideas on a national 
or European level. 

o Organization of training seminars on entrepreneurship and open days at Science Parks and 
incubators for the pedagogic consultants and managers in VET schools. 
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o Establishing network of VET schools’ alumni to promote entrepreneurship with testimonials, 
success stories, evaluation, or  e-mentoring, as  well  as involvement in training activities. 

o Competitions and discussion forums in microelectronics 
o Organization of competitions as type of “open schooling” where partnerships between 

teachers, students, researchers, and professionals from industry are made to work on real-life 
challenges. 

o Promotion of problem-solving contests that responds to the needs of industry (products, 
processes, organization) with attention to the circular economy and green economics. 

o Launch of a discussion forum for microelectronics problems that responds to needs (products, 
processes, organization) to be solved in a shared way by industry, VET centers, and research 
centers. 

3.2.2 Common research strategies 
a) Sharing best practices 

o Showcasing of existing successful collaborative projects between companies, research, and 
education in microelectronics. 

o Organization of conferences and seminars on microelectronics research to promote 
partnerships that foster networking, sharing of research findings, and joint publications 
amongst teachers, researchers, and professionals. 

b) Sharing equipment 
o Promote sharing of equipment and human resources for innovative activities and research 

projects in microelectronics between industrial companies, research centers, and educational 
organizations. 

o Encourage building  new  laboratories  in  collaboration  with industrial stakeholders, research  
organizations, and  educational  centers in the microelectronics sector. 

c) Networking and mobility 
o Networking with existing cooperative platforms such as ‘Les campus des métier set des 

qualifications for microelectronics in France and with platforms for excellence in VET such as 
the Community of Practice in VET [2] and the EPALE network [3]. 

o Publishing information on the ECoVEM platform from different stakeholders (business, training 
institution, research center) about international placements for interns, researchers, and 
Master/PhD programs. 

3.2.3 Smart specialization 
a) Matchmaking for smart specialization 

o Involvement of clusters and hubs for matchmaking between industrial needs in terms of 
innovation and innovation capabilities of HE and research centers. 

o Collaboration with science, technology and business parks which have experience in 
stimulating and managing flows of knowledge and information between companies, 
universities, entrepreneurs and technicians, and provide an environment that enhances a 
culture of innovation, creativity and quality. 

b) Promotion of funding instruments 
o Promotion of the funding instruments for skills from Next Generation EU, namely its center 

piece Recovery and Resilience Facility [4] 
o Promotion of existing funding (regional/national/European) instruments aimed at Business-

Science-Education Collaboration including collaborative innovation and research activities 
European Green Deal [5], Horizon2020 [6]  

o Analyzing the regional development in the field of microelectronics according to the working 
environment (green energy, digitalization, automotive industry etc.) for collaborative projects 
financed by European Regional Development Fund [7], the ‘Pact for Skills’ initiative [8] or 
microelectronics related initiatives within the frame of Joint Research Center Thematic RIS3 
Platforms [9]. 
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3.3 Digitalisation in VET and Life-Long Learning 
These specific actions for business-science-education collaboration in the ECoVEM platform towards 
digitalization of VET and encouragement of life-long-learning (andragogy), focus on the implementation 
of innovative teaching methods as project-based learning and performance support systems and 
include: courses for teachers on digital media, repository tools, innovative learning approaches, as well 
as the organization of teachers into networks for sharing of good digital practices.  

3.3.1 Innovative teaching methods 
o Collaboration between VET providers and HE institutions for the development of massive open 

on-line courses (MOOCs). 
o Training of teachers and trainers on project-based learning approach including teamwork, 

shared responsibility, and smart-assessment. 
o Development of guidelines for the design and implementation of performance-support systems 

in work-based training and in education. 
o Organizing summer schools using digital tools for teaching and training. 
o Promoting the impact of digital technologies on green economy. 

3.3.2 Teachers’ networks to reinforce the development of key digital competences 
o Encourage the mobility of trainers between VET centers to learn new teaching methods 

(through national or European programs). 
o On the occasion of  ‘International Day of Education [10] every year, organize discussion rounds 

between teachers on how to re-design the learning content to make it suitable for online 
training, promoting creativity and innovative learning approaches and environments. 

o Promotion of the Digicompedu [11] framework on regional and national level as a general 
reference frame for digital competence models 

3.4 Green Technologies and microelectronics  
These specific actions for business-science-education collaboration aim at address the “green 
transition” challenges in the microelectronics sector, by enhancing staff’s expertise and knowledge on 
green technologies, as well as promoting the applications of microelectronics for a green transition on 
an industrial level. 

3.4.1 Include the “green transition” in ECoVEM courses 
o Development of one curriculum dedicated to the  contribution  of microelectronics for transition 

to green economy: photovoltaic cells, sensors for Internet of Things (IoT) applications for 
ecology etc. 

o Encourage a “green “way of reasoning by including the themes of circular economy and green 
economy in ECoVEM courses via micro-modules on energy saving, cycle life of 
microelectronic products, waste, and recycling in the microelectronics production etc. 

o Training of teachers and trainers in VET to include the concept of IoT as enabler for smart 
energy, resources, and waste management. 

3.4.2 Promotion of the potential of microelectronics and associated applications & 
technologies in “green transition” 

o Demonstration of the potential of microelectronics and associated applications & technologies 
such as Biotin,  in view of the green transition: use of renewable energy sources, energy and 
resources consumption management, smart waste management, smart mobility and smart 
homes, environmental monitoring (in urban areas -pollution and air quality). 

o Promotion of good practices towards a green economy in the microelectronics sector on the 
ECoVEM platform. The platform will support the reissue of any pioneering technology that can 
be applied for the development of green economy in different European countries. 
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4 CONCLUSIONS 
The ECoVEM action plan for Business-Science-Education Cooperation (BSEC) in the microelectronics 
sector, defines the direction and activities for strengthening vocational education and training (VET)as 
an enabler of upskilling and reskilling, sustainable development, digitalization and resilience. This plan 
is based on BSEC practices, collected from all experienced partners at ECoVEM. The proposed 
concrete actions towards sustainable competitiveness in VET, include the promotion of work-based VET 
and apprenticeships, the involvement of industrial partners in teaching/training, the support for VET 
centers to act as entrepreneurial incubators and catalysts for investment, and the promotion of 
collaborative research projects with industry and research institutions. In addition to the actions aimed 
at supporting VET teachers in technological challenges as digitalization, the BSEC plan recommends 
European and national funding instruments toward responsive VET to economic challenges. Finally, the 
BSE, both within and beyond ECoVEM, supports and promotes the transition to a circular and greener 
economy, to meet emerging professional needs for green skills and sustainable development in the 
microelectronic sector. The actions of this plan contribute to an improved quality and performance of 
VET,  thanks to a productive collaboration between educational centres, and industry and research. The 
set of policy actions to complement and operationalize the proposed actions should be assured by the 
Osnabrück Declaration 20201.1www.bmbf.de/files/Osnabrueck-Declaration.pdf 
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GRANDPARENTS AND THEIR ROLE IN THE CURRENT FAMILY 

E. Mendelová, H. Zelená 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Grandparents naturally complement the structure and functioning of current families. Their role is 
becoming increasingly important, and even irreplaceable in some families. Their importance in families 
is growing, as the number of children who are entrusted to the care of grandparents for various reasons 
is increasing, e. g. due to increasing employment of mothers, high divorce rates, etc. The interaction 
and mutual transfer of information between grandparents and grandchildren represents 
intergenerational learning as a reciprocal process for both generations. The aim of the paper is to define 
the role of grandparents in the current family, to analyse the peculiarities of their influence on 
grandchildren and to present research findings on the impact of grandparents on grandchildren from the 
perspective of grandchildren, parents and grandparents. The paper presents the research focused on 
grandparents’ influence on current family from children of primary and lower secondary education, as 
well as parents’, and grandparents’ point of view. Research findings are obtained by questionnaire, 
semantic differential, and analysis of data is provided by description – in quantity, percentage, and 
arithmetic mean. The research shows that the age of children determines the relation with their 
grandparents, e. g. the frequency of their contacts and structure of their common activities. The findings 
of our research proves that the influence of grandparents in the current family represent large emotional 
support for pupils and grandparents themselves as well as help for parents with taking care of children. 

Keywords: grandparents, family, grandchildren, questionnaire. 

1 INTRODUCTION  
Intergenerational relationships between grandparents and grandchildren represent a topic where we 
notice an increasing tendency in its importance and need for discussion. As evidence, there is a growing 
number of works dealing with the seniors` position in society and family, and with the intergenerational 
relationship between grandparents and grandchildren (e.g. Jedličková [12]; Ondrejkovič [18]; Sedlaková 
[23]; Lee – Blitz [14]; Yoo – Russell [30]; Hatton-Yeo [11]). 

The current grandparents live a relatively unique historical experience of intense contact with their 
grandchildren of different ages in good health conditions. Since the life expectancy is prolonging, more 
grandparents can enjoy longer relationships with their grandchildren. The time when this relationship is 
possible is prolonging, and its contents and individual meanings of grandparenthood are changing. 
According to Szinovacz [28] „the availability of social security and further investments in public policy 
have increased the financial stability of many grandparents. For this reason, they can be retired longer, 
and potentially, they can spend more time with their grandchildren. Nowadays, families are smaller, and 
it means that grandparents can invest more into a smaller number of grandchildren than before“.  

Many works dealing with the intergenerational relationship emphasise the importance of the 
grandparental role from the active ageing perspective as a defence mechanism against the feelings of 
uselessness, loneliness and redundancy. Thus, for many seniors being a grandparent becomes a 
significant life experience, and very often, also a source of joy and life satisfaction (Határ [10]; 
Rabušicová [20]; San Emeterio et al. [32]; Sigurđardóttir & Júlíusdóttir [26]; Dunifon et al, [6]).  

2 POSITION OF A SENIOR IN FAMILY 
Family is the most important social institution which impacts people from prenatal development until 
death. Very interesting is the comparison of the family to a mirror that clearly reflects the impact of social 
changes and their consequences on the lives of every individual and society. In the 20th century, the 
more generational family model was disintegrated, which was dominant until then. Határ [9] points out 
that more generational coexistence started to belong to the past, typical mainly for the countryside. He 
thinks it is a forced and undesirable reality due to young families' bad housing and material situation 
depending on their (grand)parents` help. The author also says that, recently, there has been possible to 
see isolating tendencies of younger generations from the older ones. This phenomenon has its 
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advantages in undisturbed respecting of different interests and needs of these generations. However, 
we can see its disadvantages in breaking essential social ties between family members, mainly between 
grandparents and grandchildren. According to Škoviera [29], on one side, the more generational family 
model is left, and on the other side, individualisation of family members` programmes based on their 
interests is getting stronger. In this way, the current society reduces the area of shared activities between 
generations. 

A family is a tool and guarantor of connection and continuity of particular generations from the past 
(grandparents), through the present times (parents) to the future (children – grandchildren). In optimal 
and healthy functioning, the family creates an irreplaceable environment of mutual help, support and 
understanding for all its members despite their intergenerational differences in opinions and attitudes 
(Selická, Solčianska [25]). 

Every individual`s life goes through specific developmental periods of the life cycle, and every period 
has specific features. All life periods bring many roles and tasks, and people have to prepare and adapt 
to them. According to Matoušek [16], people acquire distinctness, specificity, and peculiarity when 
transitioning from a role in one subsystem into another. Some social roles last during the whole life, 
some roles are permanently changing, and some roles appear in a specific life period. The role of a 
grandparent belongs to these social roles, and it appears mainly in the period of older adulthood 
(Vágnerová [31]). The grandparental role is not inherent, and it is a very intimate tie that people develop 
gradually, and it requires the ability of tenderness, tolerance and openness to various situations that 
may occur. In the life of older people, this role brings along many surprising and unexpected situations, 
and they have to cope and prepare for them in advance (Cesari Lusso [4]).  

Several factors influence the acceptance of the grandparental role and relationship with grandchildren. 
Kurincová [24]includes there, for example, the senior`s age, the number and birth order of grandchildren, 
senior`s involvement in family and work. Another significant factor is whether the grandchildren are their 
son`s or daughter`s children or the proper relationship of seniors to their children and their partners and 
others. The Croatian authors Rosić and Zloković [21] consider the age, health condition and 
geographical distance between grandparents and grandchildren crucial. Also, Dunifon [5] thinks that 
geographical distance represents a key factor because it impacts the frequency of contacts between 
these two generations. Other variables influencing this relationship are gender, origin, age and the 
quality of relationships between parents and grandparents (Dunifon, Bajracharya [5]).  

The grandparental role satisfies many psychological needs of older people. Vágnerová [31] says that 
they need stimulation, orientation, emotional relationship, self-realisation and an open future. 
Lenhardtová [15] thinks that grandparenthood is essential for seniors because it enables them to acquire 
new knowledge, tasks, joy and worries about grandchildren, but from a different view and not from the 
parental perspective. In this context, the role of grandparents means a second chance for seniors to 
transmit their experience and skills to the younger generation. Grandparents have enough time, and 
they perform activities with grandchildren with great patience, kindness, affection, understanding, 
flexibility and empathy. They set an excellent example to their grandchildren; they play with them, tell 
them stories and sing songs, ask and answer their questions, and they listen to them. Grandchildren 
discover the past thank to their grandparents. At the same time, they also perceive the reflection of their 
own future in their grandmother or grandfather. In this way, grandchildren unconsciously learn the 
values, attitudes and ways of thinking (Atanes [1]). 

It is indispensable to emphasise the influence of intergenerational learning in the family, which 
represents an inseparable part of lifelong learning or education. Rabušicová [20] understands this 
learning as a bidirectional transmission of knowledge, experience and attitudes between members of a 
family community, This learning carries on in specific situations of family life, interactions and activities 
of all participating generations (children, parents and grandparents), and it acquires various forms which 
focus mainly on shared activities in the family which provide a possibility to learn for all members. 
Grandchildren learn necessary skills for daily life through these everyday activities, such as walks, family 
trips, celebrations, preparations of meals and eating together, gardening, visits of cultural and sports 
events, discussions on various topics. At the same time, these activities support their scientific and 
technological skills (Rabušicová [20]). 

Hatton-Yeo [11] also points to the positive influence of intergenerational learning because participants 
from all age groups learn skills, knowledge, attitudes and values from everyday experience and all 
available sources and impacts. Jedličková [13] thinks intergenerational learning is essential for both 
generations because it brings happiness from own usefulness, esteem and acceptance to transmit their 
knowledge and experience. This experience represents a requirement for more profound understanding 
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between both generations (Jedličková [13]). Siebert and Seidel (In Határ [10]) mention three ways to 
perceive learning between generations: 

• learning from each other: the essence of this approach is that representatives of the older 
generation inform members of the younger generation because they do not have such a level of 
knowledge and experience; 

• learning together: the aim is to carry on shared educational activities within the educational 
process. It means that various age generations work together on a specific project or deal with a 
topic that was not determined before, but they develop it in this intergenerational cooperation. No 
participant of this learning has a status of an expert, and thus it is necessary to involve an external 
teacher in these intergenerational activities; 

• learning about oneself: this form is related to the emergence of oral history. The experience and 
knowledge of participants in this learning represent an explicit part of the didactic concept of the 
given project. However, in this case, the historical context focuses on specific topics. 

In this context, intergenerational learning appears in the form of non-formal and informal learning. 
Rabušicová [20] understands non-formal intergenerational learning as the shared participation of two 
different generations, e.g. in non-formal education courses. A Memorandum on Lifelong Learning [17] 
also points to complementing formal educational systems with various art, music and sports courses. 
Informal learning represents random learning that is not structured or aimed, and it is running on an 
everyday basis during the whole life (Rogers, In Fudaly, Lenčo [8]). We talk about shared activities of 
both generations organised by participants without the participation of a guiding subject. Here we can 
include reading together, telling stories, watching educational documentaries on TV, or visiting cultural 
events. The experiences shared by grandparents and grandchildren promote knowledge, exchange, 
and mutual learning. They strengthen relationship ties, increase and strengthen bonds through positive 
feedback, and provide psychological, social, educational, and cultural benefits, in addition to turning 
these collective experiences into a source of human development for both generations (San Emeterio 
et al [32]). 

Seniors become more resistant and stronger in unfavourable and challenging life situations when 
developing relationships with their children and grandchildren (Bonet, Gonzáles [3]). Intergenerational 
programmes represent one option for meeting people of various generations, and they take place in 
different places, such as schools, community organisations, hospitals, centres of community services, 
residential facilities and others. They provide seniors with an outstanding possibility to get out of their 
stereotypes and ordinary lives. At the same time, it is a way to new learning many older people try to 
avoid and spend more time with their grandchildren. In addition to educating their grandchildren, they 
can transmit some of their lifelong experiences, family traditions and stories, contributing to their mutual 
relationships (Ferlandová [7]).  

Hatton-Yeo and Ohsako [2] mention four types of intergenerational programmes: 1. older people support 
and help younger people (e.g. as teachers, advisors or instructors); 2. younger people help older people 
(e.g. friendly visits); 3. seniors and representatives of younger generation cooperate in their community 
(environmental projects) and 4. older and younger generations participate in educational and social 
activities (e.g. singing) (Hatton-Yeo, Ohsako, 2000, In Ayala [2]). 

Intergenerational programmes and projects are spread all over the world. In particular countries, they 
differ in their methodological orientation and concepts. However, they share the same conviction: we 
live better and more meaningfully as individuals and members of families and communities if we have 
an opportunity to have mutual communication, care and support between generations (Sanchéz et al., 
[22]). We can say that these intergenerational programmes are beneficial for individuals and 
communities, and society. 

3 METHODOLOGY 
Grandparenthood represents a wide net of personal preferences, family structures and social norms. 
Seniors` individual features and running physiological, social, and emotional changes in this life period 
significantly impact their actions in society and family. Grandparents naturally complement the structure 
and functioning of the current families, and they have an irreplaceable position in the family. Recent 
demographic tendencies indicate that grandparents can play more significant roles in the life of their 
grandchildren. Despite this fact, we know very little about the amount and contents of time grandparents 
and grandchildren spend together. Our research aimed to understand how the grandparental role is 
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performed. We also wanted to know how the grandparental relationship is organised from 
grandchildren`s, parents` and grandparents` views. For this reason, we determined to investigate 
grandparents' position in current families, what motives family members have when they meet with them, 
and, finally, the frequency of their mutual contacts.  

Our research aimed to determine grandparents' actions in the current families from younger and older 
school children's, parents' and grandparents' view. We needed to fulfil the following partial tasks from 
the mentioned research aim: 

1 To find out the frequency of contact between children and grandchildren.  
2 To examine the motives or reasons for the contact between children and grandparents. 
3 To study the structure of shared activities between children and grandparents according to 

grandchildren`s age.  
4 To find out how children and parents evaluate their relationship with grandparents.  

We carried out our research in January – March 2021. Pupils of primary schools' first and second grades, 
their parents and grandparents from different places in Slovakia participated in our research. The total 
number of respondents was 450, and it consisted of 150 primary school pupils, 150 parents and 150 
grandparents from different regions in Slovakia, from cities and villages, with various levels of 
educations, family statuses and both genders.  

We used the descriptive research method to obtain necessary research data, i.e. non-standardised 
questionnaire formulated for pupils, parents, and grandparents. We analysed the obtained answers and 
evaluated results with a method of mutual comparing of statements and a mathematical-statistic method 
(a method of percentage evaluation of the occurrence frequency). 

4 RESULTS 
We observed the position of grandparents in the current families from the view of three generations: 
children, parents and grandparents. We wanted to obtain a comprehensive view of the given studied 
issue. From children`s-grandchildren`s view, we investigated how often and why pupils spend time with 
their grandchildren, what activities they do together and how they evaluate their mutual 
relationship. From parents` view, we studied what form of help grandparents provide to them and how 
they evaluate the relationship between their children and grandparents. From the grandparents` 
view, we were interested in their importance to their grandchildren and their motives for meeting them.  

4.1 Grandparents from grandchildren`s perspective  
The obtained data about spending time from grandchildren's perspective provide an excellent 
opportunity to understand what activities children perform with their grandparents regardless of whether 
they live together. Our research data showed that most pupils meet with their grandparents every day. 
However, when we differentiate these data according to the pupils` age, we found out that younger 
school children are more often in daily contact with their grandchildren (63,2%) than older school 
children (36,8%). Older pupils are more independent, and they do not need to be in the grandparents` 
care so often as younger pupils. We concluded that the frequency of contact with grandparents is 
decreasing with the growing age of children. 

Table no.1. Frequency of contacts between grandchildren and grandparents. 

Frequency of contacts Younger school 
 children (%) 

Older school  
children (%) 

Every day 63,2 37,8 

Once a week 22,1 42,7 

Once in two weeks 13,2 15,9 

Once a month 0 2,4 

Once in 2-3 months 0 0 

TOGETHER  100,0 %  100,0  
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We also found out the reasons why children meet with their grandparents. Our results show that the 
main reason for younger school children is to care about them while their parents are at work (33,3%). 
Another reason is that they feel good in the presence of their grandparents (31 %). The most frequent 
reason for older school children is their personal interest because they feel good with their grandparents 
(45%), and they also provide help to their grandparents (24,2%). Based on these data, we think that 
most younger school children meet with their parents due to work obligations of their parents, whereas 
older school children spend their time and provide help to their grandparents primarily from their own 
will, and secondarily, due to work obligations of their parents.  

We used a bipolar scale of adjectives to find out how pupils evaluate their relationship with grandparents. 
From their answers, it was evident that most children evaluated their grandparents as kind (64,7%) and 
diligent (64,0%), less frequently as active (44%) and permissive (39,3%). The findings confirm that most 
pupils (regardless of their age category) positively evaluate their relationship with grandparents, which 
is why children feel good with their grandparents. 

The most frequent activities of children (regardless of their age) with their grandparents are discussions 
(69,5%) and playful activities in the case of younger school children (33,2%). Older school children 
prefer watching TV together (30%) and housework (22,5%). Going to the cinema and sports events 
belong to activities which children seldom perform with their grandparents. We suppose that they do 
these activities with their parents. Based on the obtained data, we can say that spending time with 
grandchildren depends on the age of children. 

4.2 Grandparents from parents` perspective 
The relationship of parents with grandparents also determines the relationship of grandchildren and 
grandparents. For this reason, it is crucial to observe the role of grandparents also from parents` 
perspective, i.e. their own children`s view. Most parents (58,9%) perceive grandparents as their helpers 
in caring about children. Grandparents care about children while parents are at work (58,9%) or while 
parents relax (23,2%). Less frequently, they perceive grandparents as providers of financial help (20%) 
or educators of grandchildren (18,7%). 

Most parents (67,5%) evaluate grandparents as very willing in providing help, 28% as less willing. The 
mentioned findings correspond with children's answers where it was evident that the primary reason for 
contact between grandchildren and grandparents is the care about children while parents are at work, 
mainly in the case of younger school children. The parents` answers point to a high rate of grandparents` 
willingness to help them care for children. Most parents are aware of the positive influence of 
grandparents on their children. As evidence, 44,7% of parents evaluate the influence of grandparents 
on their children as highly positive, and 39,3% as positive. Parents defined their children's relationship 
with grandparents as kind, friendly, permissive, with a high rate of care about children.  

Based on the mentioned findings, we may say that close intergenerational relationships persist in current 
families, although most children and parents do not live in the same household as grandparents. 

4.3 Grandparenthood from grandparents` perspective  
The position of grandparents in current families and their involvement in the family life do not depend 
only on the will of parents and grandchildren, but also on proper grandparents, their willingness and 
motivation to participate actively in the family. We found out that most grandparents (58%) spend time 
with their grandchildren from their own initiative and also when parents ask them for help. 24,0% of 
respondents spend time with their grandchildren only when parents ask them for help. 18,0% of 
grandparents mentioned that they spend time with their grandchildren only from their own initiative. We 
can say that grandparents are motivated to meet with their grandchildren because they want to help 
parents and participate in the care of children, but they also want to develop their relationships with 
grandchildren, i.e. to strengthen their relationships and emotional bonds. Grandchildren represent the 
source of joy and pleasure for most grandparents (73,3%).  

5 CONCLUSIONS 
Understanding everyday interactions between grandparents and grandchildren can contribute to 
comprehending relationships between children and their grandparents in a broader context. Specialised 
literature and our research findings confirm that grandparents` acting in the current families represents 
excellent emotional support for pupils and proper grandparents. At the same time, it is an essential 

0153



 

 

source of help for parents to care about children while they are at work. Based on our research findings, 
we can state that most respondents positively define their relationship with grandparents, and they 
attribute significant importance in their lives to them. Similarly, as their parents, pupils evaluated their 
relationship with grandparents positively. Besides parents` work obligations, other reasons for the 
contact between grandparents and grandchildren are emotional motives. For grandparents, it is not only 
an effort for their helpful involvement in family, but they also want to spend time with their grandchildren, 
providing specific care about them. Intergenerational relationships between grandparents and 
grandchildren are beneficial for both generations because they represent a source of help in everyday 
life and influence coping with life situations.  

This study increases our understanding of the extent and nature of the time that grandparents and 
grandchildren spend together. Our results suggest that many grandparents are directly involved in their 
grandchildren's lives, and they play many roles in their grandchildren's lives that vary depending on 
children's ages and family structure. 

Our results agree with the findings by Pilkauskas [19]. He thinks that younger children generally need 
more hours of care than do older children. Their age also affects what they do with their free time, the 
activities in which they engage, and their preferred companion; furthermore, grandparents' health and 
energy level may influence their participation in these activities. Meanwhile, family structure predicts the 
nature and amount of “kin support” that is needed and available. Stable two-parent families may be able 
to satisfy their child's needs without kin support, whereas single parents may rely on grandparents for 
support, and children who have no available parents will require a different full-time caregiver. 
Employment patterns of family members also may influence the amount of time they can spend with 
children and may shift depending on the child's needs. Indeed, research cited previously suggests that 
both the prevalence and well-being of children living with grandparents can vary by child age, family 
structure, and the employment of either the parent or grandparent. 

Regarding the fact that current families are mainly two-generational, including the coexistence of parents 
and children, Jedličková [12] emphasises that the social and emotional closeness between family 
members is more important than physical closeness. We agree with the author that it is crucial to keep 
and develop mutual intergenerational relationships between grandparents and grandchildren. At the 
same time, it is necessary to keep close emotional bonds that occur in separate living at such a distance 
that enables providing help, mutual visits, and communication.  

The grandparents` position in society and family also depends on the behaviour and attitude of 
children`s parents to them. For this reason, we think that children should be educated and taught to 
respect older people and to have a positive attitude to the old age phenomenon since their young 
childhood. One option is to carry out intergenerational projects to improve relationships between 
generations and eliminate undesirable consequences from prejudices and mutual misunderstanding. At 
the same time, intergenerational learning carried out in the family and at school helps us know our 
grandparents and other seniors. In this way, it is possible to change the view of the younger generation 
on senior generation.   

Grandparents are an inseparable part of the family. On one side, they represent a source of help and 
experience, but on the other side, they require the care and attention of their children. We agree with 
Lee - Blitz [14] that grandparents play a significant role in sustaining healthy families, but caregiving is 
demanding. Currently, many parents take care not only of their children but also of their parents. For 
this reason, many difficulties arise when they have to align family and work obligations in everyday life. 
At the same time, there are higher demands on the care about grandparents in families. In this context, 
people have to cope with a challenge to align caregiving about their parents in the post-productive age 
with the decreasing possibilities of families to provide them with the care they need. 
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FINAL MASTER THESIS DISSERTATIONS OUTSOURCING THROUGH
DIGITAL MARKETPLACES

A. Ferrer Juan, R. Comas Forgas, A. Cerdà Navarro, M. García Parra

Balearic Islands University (SPAIN)

Abstract

Introduction. This paper describes a study carried out on the trading market of Final Master Thesis
Dissertations through a Spanish digital marketplace: milanuncios.com. The trading and outsourcing of
Master's Theses is a serious and worrisome problem that has an increasing tendency in the last years
(Comas et al., 2020), and contracting ghost writing services it is seen as one of the more challenging
dishonest academic behaviours amongst university students in general (Králíková et al., 2019). 
The milanuncios.com portal is a platform of online classified ads, offering digital spaces to insert ads of
various categories and hosting a wide range of users. It has a very simple functionality where ads are
included for free by the users themselves, thus launching offers for different services and buying and
selling products and goods. When you search for a product on Google, milanuncios.com gets very good
visibility from its ads, as it appears in the top positions of the search engine. In addition, the portal inserts
advertisements for well-known brands in its interface and in a very visible way, in order to obtain
economic income and increase user confidence, thus encouraging the use of its services.

Objectives. The main objectives of our research were:
1. Recognize and describe the main features of the Final Master Thesis for sale offered in
milanuncios.com.
2. To know the typology of the academic essays offered in the digital marketplace milanuncios.com.
3. Analyse the strategies of advertisers when offering their ghost writing services.

Methodology. The study is based on the content analysis of a sample of 400 advertisements, published
in milanuncios.com, that offer Final Master Thesis and we analysed aspects such as: who the
advertisement is aimed at, who offers the services and various variables that enable establishing and
describe the main characteristics and profiles of the offer of Final Master Thesis currently existing in this
major Spanish digital marketplace, following the approach taken by other works of similar characteristics
(Comas et al., 2020).

Results:
• Milanuncios.com contains a large number of advertisements for the sale and purchase of Master
Dissertations, we identified more than 2,500 advertisements when the study was conducted (January
2021). 
• In the analysis of the sample, the trend that dominates (80.5%) in the services offered, are the writing
of customized academic essays and dissertations that are elaborated according to the desires and
needs of the clients (students) who demand. In these cases, advertisers offer their services by inserting
phrases in the ads to attract the customer attention.
• As for the postgraduate specialization for which master theses are offered, are mostly: Business
Administration and Economics, Law, Nursing, Teaching, Engineering and Psychology.

Acknowledgement: This paper is a result of the project "IApost" (Reference: RTI2018-098314-B-I00),
funded and supported by the Spanish Ministry of Science and Innovation (MCI), the National Research
Agency (AEI) and the European Regional Development Fund (ERDF).
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Abstract

Traditionally, learning by knowledge plots has been developed in such a way that the student learns in
each subject a specific knowledge in an isolated way, without interconnection with the rest of the
knowledge taught in other subjects. This learning model does not help the global understanding of the
knowledge that the student must acquire and that will have to interrelate when they develop their work,
even if they have not been taught. In the traditional model, the student is not taught interrelation and
deduction skills that are fundamental for all sciences and in particular are vital for health sciences.

Due to these limitations, the European Higher Education Area (EHEA) was created to change the
traditional learning model, using the new Learning and Knowledge Technologies (TAC) and new
pedagogical trends like Global Learning. In addition, the use of TACs allows the development of key
aspects of the EHEA in a simple way, which leads to an improvement in learning and the acquisition of
digital skills.

Taking this into account, we developed a Global Learning strategy for Toxicology students in order to
teach them to interconnect the toxicology knowledge with the rest of the knowledge taught in other
subjects. The students were subjected to different questions and problems that needed to be solved
using the integration of the different knowledge learned from different subjects. Finally, we developed a
competitive/collaborative quiz, using an information and communication technologies (ICT) tool, to
answer, both in class and at home, different questions about the problems posed that needed to be
solved with the integration of the knowledge of the toxicology lessons and that of several other subjects
they had studied. We developed the same process in a class where we did not performed the
methodology commented above. 

Finally, we compared in both groups of students the correlation and deduction skills and the capacity of
solve problems that need the integration of different knowledges. The student group where we
performed the Global Learning strategy presented more advanced correlation and deduction skills and
solved, in the majority, of the cases the problems posed, while the other students’ group was not able to
solve the problems in over 50% of the cases. Therefore, this experience leads us to believe that the use
of this methodology may lead to acquire correlation and deduction skills leading to not only improvement
in the academic performance but also to adapt easily to the real world. Further experiences must be
performed to corroborate our conclusion.
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Abstract

It is estimated that by 2030 half of the jobs that exist today will have disappeared, with new ones to
replace them, which will lead today's students and future workers to reconvert, being necessary not only
to teach them knowledge today to be able to work, but to self-manage the acquisition of their knowledge
and learn by themselves to face the challenges that they will have to overcome. 

The European Higher Education Area (EHEA) was created to change the traditional learning model,
using new pedagogical trends based on student autonomy and oriented to teach them to learn by
themselves. In this new context, the Professors have a new role in which they are more than a teacher,
they should guide the students teaching them how to learn not a lesson but self-learning. 

In this sense, we developed the pedagogical methodology of the Flipped Learning, in which the students
received the teacher's teachings (recorded) in their homes and in the classroom they have to develop
projects and practical exercises to establish knowledge, to promote autonomous education. We asked
the students to prepare different projects on their own and give a presentation in front of their peers.
Finally, the students were subjected in practical classes to different situations where they have to adapt
to find the answer to the question asked not only from toxicology but also from different related subjects.
Otherwise, a control group of student where the traditional pedagogical methodology was performed was
subjected to the same problems and questions. 

The group of students in which we developed the Flipped Learning methodology, were able to respond
in less time and with more success that the group where the traditional pedagogical methodology was
performed. Ours results suggest that the students with which we used Flipped Learning acquired the
ability to adapt to different environments and self-learning capacity. Further experiences must be
conducted to corroborate our findings.

Keywords: Flipped learning, Global learning, EHEA, Toxicology, self-learning.
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Abstract 
Virtual exchanges have become a popular way of internationalising higher education in face of an ever-
increasing globalisation and mobility. Virtual exchanges have proved especially valuable in times of 
COVID19 as they allow to bring faculty and students from different countries without the need for 
travelling. This paper describes how an open virtual exchange with over 200 students from two 
universities in Germany and Israel in the summer term 2021 was integrated into the curricula and which 
learning outcomes were fostered through online, international exchanges in synchronous settings. The 
virtual exchange described in this paper is an example of a structured intercultural project-based peer-
collaboration, in which international teams of students worked together on projects and shared their 
outcomes during synchronous breakout sessions in small groups. The aim was to bring students 
together to learn from each other, give and receive peer-feedback and reflect on the content of the 
curricula and the intercultural aspects. This paper describes the integration of the virtual exchange into 
the curricula to provide best possible alignment of objectives, methods and results. Following the 
conceptual part, the paper presents the results of the quantitative online survey with 148 students who 
participated in the exchange. The results of the survey reveal hardly any significant national differences 
in experience of the virtual exchange. More importantly, the differences related to how the students 
value their experience in a virtual exchange in relation to internal motivation, intuitive use and efficiency 
are significantly related to previous experiences in international contexts and to previous experience in 
using the English language.  

Keywords: virtual exchange, international collaboration, internationalisation, higher education, project-
based learning. 

1 INTRODUCTION 
Virtual exchange refers to the engagement of a group of students who are geographically separated, in 
online intercultural interactions mediated by technology-enabled activities, focused on communication 
and interaction, with support of educators [1]. Virtual exchanges have become a popular way of 
internationalising higher education, especially in face of an ever-increasing globalisation and mobility. 
Virtual exchanges have proved particularly valuable in times of COVID19 as they have allowed to bring 
faculty and students from different countries without the need for travelling.  

There are many different forms of international, virtual collaboration. For example, a literature review 
conducted by [1] proposed six different forms of virtual exchanges, i. e. tele-collaboration, online 
intercultural exchange, collaborative online international learning (COIL), global virtual teams, globally 
networked learning environments, and e-tandem or tele-tandem [1]. Some other forms of virtual 
collaboration have been defined in the context of mobility in higher education. For example, the mobility 
matrix by [2] identified virtual exchanges as one of the three central forms of academic mobility next to 
physical exchange and open virtual exchange. In this context, a virtual exchange has been defined as 
an exchange by online mobility, following similar rules as a physical exchange and always with bilateral 
or multilateral agreements between participating organisations [2]. Open virtual mobility has emerged 
as a new concept only recently and was first proposed by the Open Virtual Mobility Erasmus+ project, 
as a less formalised form of a virtual exchange, compared to virtual exchanges as defined by [2], which 
require bilateral or multilateral agreements between participating organisations. Open virtual mobility 
concept refers to open exchange formats without the need for institutional agreements [3] and has been 
defined as short or long term international academic experiences through online courses or other 
learning activities [2]. Such open virtual exchanges usually draw upon diverse open educational 
practices (OEP) such as open courses (e. g. MOOCs, SPOCs), open educational resources (OERs) 
and open badges (OBs) and support international collaboration between staff and students without 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0160



 

 

formal, organisational agreements [4]. From this perspective, open virtual exchanges aim at providing 
international academic experiences through various forms of open online learning activities using web-
based tools and learning environments. Examples of open virtual exchanges have been showcased in 
a number of publications including [5, 6, 7]. In the example by [5], students from Bentley University in 
the United States and students from Polytechnic University of Timisoara in Romania worked together in 
a joint learning environment on evaluating online collaboration tools. The instructors provided a virtual 
space for students to meet, socialize, exchange information, develop, and publish their results online. 
In the example by [6] students from four universities in Germany, i.e., University of Paderborn, Beuth 
University of Applied Sciences Berlin, Technical University Braunschweig, Heinrich Heine University 
Düsseldorf, and two universities in Israel, i.e., Holon Institute of Technology, Levinsky College of 
Education, collaborated in international and interdisciplinary teams on designing mobile learning 
applications. The instructors used a wide range of web-based tools to enhance the collaboration in 
teams, such as team wikis (PBWorks), web conferencing (Adobe Connect, FlashMeeting, Skype), team 
blogs (Wordpress) and microblogging (Twitter). In the example by [7] students from Fevale University 
in Brazil, Beuth University in Germany, and Montpellier SupAgro in France explored intercultural aspects 
through online collaboration using a range of web-based tools such as WhatsApp and Skype. Also in 
this example, the participating instructors created a joint learning space for students in the form of an 
online community using Google+ as a digital tool for conversations and interactions. In all the examples 
listed above, open virtual exchanges were set up at the initiative of the educators, anchored in the course 
curricula, ran with the help of freely available web-based tools, and implemented without institutional 
agreements between participating universities. 

This paper describes the learning design of an open virtual exchange in the summer term 2021 with 
over 200 students from two universities in Germany and Israel and outlines the key learning outcomes 
which were fostered through online, international exchanges in synchronous settings of live online 
meetings in the web-conferencing system Zoom. This paper describes how the open virtual exchange, 
including the synchronous sessions in breakout rooms, was integrated into the curricula to provide best 
possible alignment of objectives, methods and results following the constructive alignment model by [8]. 
Following the conceptual part, the paper presents the results of the quantitative online survey with 148 
students who participated in the exchange and responded to the survey. The results of the survey reveal 
individual perceptions of students from both countries related to the benefits, value-added, issues, 
cultural aspects, and outcomes, as well as student assessment of the design of the virtual exchange. 
This paper ends with conclusions and recommendations for further research. 

2 DESIGN OF THE VIRTUAL EXCHANGE 
The open virtual exchange described in this paper was an international collaboration during the summer 
term of 2021 between two courses: the Learning Design course in 6th semester of the BSc study 
program in Digital Business at Beuth University of Applied Sciences in Berlin, Germany and the Human 
Computer Interaction (HCI) course in 4th semester of the BSc study program in Information Systems at 
The Academic College of Tel-Aviv Yaffo, Israel. The main objective of the virtual exchange was to create 
an opportunity for students during the COVID-19 pandemic to foster experience in communicating and 
collaborating with students from other countries on the subject matter taught in participating study 
programs. Another objective was to allow students to engage in a learning activity other than traditional 
online learning formats popular during the pandemic, which mostly focused on individual engagement 
with the learning content provided by teachers. The virtual exchange was initiated by the course 
instructors who collaborated as researchers and as teachers for a number of years previous to the virtual 
exchange. No formal bilateral agreement between the participating organisations was strived for since 
from the very beginning the collaboration was planned to keep the administrative effort to a minimum, 
in this way allowing to focus the attention and allocate the time on real-time interactions between 
students. The virtual exchange was integrated into the curricula of both participating courses, i. e. the 
virtual exchange was embedded in the description of the learning outcomes, teaching and learning 
activities and the assessment. Although the participation was not compulsory, students could earn points 
for participation in the virtual exchange and these points counted for the final grade in the course. The 
virtual exchange took place fully in the English language which was a foreign language for both student 
cohorts. In this way the virtual exchange also aimed at applying English in authentic situations. 
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The virtual exchange was designed following the Collaborative Online International Learning (COIL) 
approach to designing virtual mobility. The Collaborative Online International Learning (COIL) approach 
involves instructors in the partner universities, who design their courses, usually with similar content, so 
that the two or more student populations from different countries can engage in online communication 
and collaboration together both synchronously (in real time) or asynchronously (not in real time) [1]. At 
the same time, the virtual exchange was designed as a structured peer-collaboration. Structured 
collaboration is a special collaboration format which includes instructions about the process of 
collaboration, e. g. about the sequence of meetings and rules for participation including instructions on 
how to present and how to give peer-feedback. Structured collaboration tends to support information 
exchange, improves learning outcomes, and enhances alignment with the task [9]. Moreover, the virtual 
exchange followed a project-based approach with teams of students working on local projects and 
sharing their outcomes during synchronous online sessions in breakout-rooms in Zoom. The aim of 
these synchronous sessions in Zoom was to bring students together to learn from each other, present 
their ideas and outcomes, give, and receive peer-feedback, and reflect on the content of the curricula 
and the intercultural aspects related to both the project and the collaboration. 

During the virtual exchange teams of students in Berlin and Tel Aviv worked on their local projects on 
the same topic. The project-based assignment in both courses was to design an online course as a new 
business opportunity in times of COVID-19. The lecturers created a similar structure for the curricula in 
both courses to align learning outcomes, teaching and learning activities and assessment following the 
principles of the constructive alignment [8] approach both inside the local courses as well as between 
the courses in two countries. The intended learning outcomes in both courses included a set of 
competencies related to generating a business idea and designing an online course, teamwork and 
communication in international teams, linguistic and intercultural competencies, and digital 
competencies related to making use of web-based tools for synchronous online communication and 
creation of designs such as mockups with freely available prototyping tools. The teaching and learning 
activities in both courses were aligned to the expected learning outcomes and included the exploration 
of topics and designs of existing online courses, business idea generation related to online courses for 
national and international audiences, iterative teamwork on design activities in the realm of instructional 
design which included ethnographic research and requirement analysis, applying selected instructional 
design models and creating mockups to visualise design ideas. The assessment of student performance 
in both courses was aligned with intended learning outcomes and the teaching and learning activities 
were designed to allow students to develop and assess intended competencies. The assessment 
followed a team-based approach which focused on the assessment of the quality of joint effort in local 
teams as well as the quality of communication in international teams, especially in relation to providing 
peer-feedback. Some elements of the learning design of the virtual exchange based on the model of 
constructive alignment by [8] were slightly modified for the local courses in alignment with the specific 
profile of the study program and the existing curriculum. For example, the focus of teaching and learning 
activities in the module “Learning Design” in Berlin was on designing an online course using selected 
instructional design models, while the focus in Tel Aviv was on designing a learning/teaching functional 
mockup application/website using UX/UI design principles and tools. 

One specific teaching and learning activity was applied in both courses to align with the joint learning 
outcomes and assessment of/for learning. To enhance real-time student collaboration for exchange of 
ideas, methods and results related to project work, three live meetings in Zoom were organised during 
the semester: one at the beginning, one in the middle and one in the end. The first live meeting was 
dedicated to ethnographic research and eliciting requirements as initial stages in the design of an online 
course. The second meeting was dedicated to gamification design as a special method to enhance 
engagement and support positive learner experience in an online course. The last meeting was 
dedicated to presenting prototypes developed in local student teams and providing peer feedback. Each 
live meeting started with a short input from one of two instructors and was followed by collaboration in 
smaller, international groups in breakout rooms in Zoom. The structured collaboration approach in 
designing synchronous meetings in Zoom was reflected in the agenda and instructions provided for 
each meeting. The instructions encompassed rules for participation and hints on providing peer-
feedback. An example agenda and instructions for the third meeting visualise the structured 
collaboration approach and are summarised in Table 1. 
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Table 1. Structured collaboration approach in the virtual exchange. Example agenda and instructions. 

Elements of structured collaboration  
Agenda for meeting 3 
on Friday 25.06.2021 
09:00 - 10:00 CEST 

Part I: 5 min opening 
Part II: 50 minutes group activity: 
● 5 minutes pitch per group 
● 5 minutes feedback 
● 5 presentations in 1 break out room 

Part III 5 minutes closing with survey 

Points for your 
presentation  

Duration: 5 minutes per group 
Rules to follow: 
● Presentation should be in English 
● Make sure all people in the group contribute to the presentation 
● Show one scenario (you can show interactively or as a set of screens) 

Address these questions: 
● What is the aim of your online course? 
● What is your target group? 
● What is the problem you are trying to solve?  
● Why should people use it?  
● What is the business opportunity? 
● How could you assess the usability of your course?  
● Which methods/tools could you use? 

Points for giving 
feedback 

Duration: 5 minutes per group 
Each person in the group has to ask at least one of the questions: 
● Do you think there is a market for this online course? 
● What do you think about the design of the course? 
● What do you think about the information architecture (navigation, search, 

information)? 
● What you liked/did not like about the scenario? 
● Do you think you have a need for this online course in your 

context/country/culture? 
● Can you suggest a different methodology to examine usability? 
● What are your suggestions to improve the online course? 

In order to assemble students from both countries in each break-out room, students were assigned to 
rooms before each session. The results from the exchange in breakout-rooms in Zoom were reflected 
in local groups and the reflections of German students were reported on in short posts by a 
representative of each team from Berlin in their local course in the learning management system Moodle 
using the discussion forum as a communication tool. In this way all students from the course in Berlin 
could learn about what was presented and discussed in other breakout-groups shortly after each 
session. The students from Israel uploaded their presentations in their local course in the learning 
management system Moodle using the discussion forum as a communication tool as well. 

Figure 1 below summarises the design of the three synchronous virtual exchange sessions in Zoom, 
including the interaction in small, international groups in break-out rooms. 
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Figure 1. Timeline and design of synchronous virtual exchange sessions. 

3 EVALUATION STUDY 
The virtual exchange was evaluated using a quantitative approach of summative evaluation. The key 
research question guiding the study was related to the exploration of differences in the perception of the 
virtual exchange: What are the differences in the evaluation of the virtual exchange? The particular 
interest of the study was to explore in what way students with varying experience (international and 
english) and from different localities (Germany and Israel) differed in the evaluation of their learning 
experiences during synchronous sessions, especially interactions in breakout rooms. 
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The online survey was designed using the online survey tool SurveyMonkey. The survey included four 
groups of questions with 16 questions in total: Part I Socio-demographic data (4 questions); Part II 
Communication in international groups (3 questions); Part III Learning Design of the virtual exchange (7 
questions); Part IV Personal value-added from the virtual exchange (2 questions). Items in Part I Socio-
demographic data encompass standard information related to the country of origin, age, and gender of 
students as well as one item related to previous international experiences such working in international 
teams and previous experience in communicating in the English language. Part II Communication in 
international groups were used to evaluate learner experience. These items were derived from the User 
Experience Questionnaire (UEQ), an end-user questionnaire to measure user experience in context of 
software products [10] and adjusted to the context of the virtual exchange. Items in Part III Learning 
Design of the virtual exchange were designed by the instructors to capture perceptions of students 
related to the specific elements of the learning design of the virtual exchange such as the number and 
the duration of the synchronous meetings or number of students in breakout-rooms in each meeting. 
Items in Part IV Personal value-added from the virtual exchange were designed by the instructors to 
explore which elements of the virtual exchange appeared especially valuable to students. The last part 
also included a request to provide a testimonial for which could be used to attract students to join a 
virtual exchange next time.  

The online survey was conducted with participating students at the end of the third live meeting. The 
students were given approx. 10 minutes to fill in the questionnaire before the end of this last meeting. 
Altogether 148 students out of approx. 200 students participated in the online survey. Table 2 gives an 
overview of the characteristics of the study sample. 

Table 2. Characteristics of the study sample. 

Socio-demographic categories Study sample 

Country of origin 50% Germany (n = 74) 
50% Israel (n = 74) 

Age 52% 18-24 years (n = 77) 
48% 25-34 years (n = 71) 
0% other categories 

Gender 51% male (n = 75) 
49% female (n = 73) 
0% other 

Previous experience 
(1 = very weak, 5 = very strong) 

International experience  
Average = 3.01 
English language experience  
Average = 3.72 

4 RESULTS 
In this section we describe the results of the online survey with 148 students from Israel and Germany. 
The data analysis was an exploratory and iterative process. To analyse the survey data, IBM SPSS 
Statistics software (version 28) was used to code, categorize, and conduct the data analysis. 

4.1 Student perceptions about the virtual exchange in breakout rooms 
The students met three times throughout the semester, while communicating directly in the international 
groups for 30 minutes each time in breakout rooms. Part II of the online survey was derived from the 
User Experience Questionnaire (UEQ), an end-user questionnaire used to measure user experience in 
the context of software products [10]. The items from UEQ were adjusted in wording and number to the 
context of the virtual exchange. The diverse aspects of international communication were examined 
using self-constructed items.  
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4.1.1 Experience of the virtual exchange 
The first step in the analysis of data was to explore the experience of the participants in the virtual 
exchange based on the items derived from the User Experience Questionnaire (UEQ). An exploratory 
factor analysis was performed on the 11 aspects of international communication and the results of the 
descriptive analysis are summarised in Table 3. The analysis identified underlying dimensions of 
international communication as perceived by the respondents. The Kaiser-Mayer-Olkin (KMO) Measure 
of Sampling Adequacy (which indicates whether the sample size is adequate for performing factor 
analysis and varies from 0 to 1) was 0.90, comfortably higher than the recommended level of 0.6 [11]. 
The following rules were applied to the factor analysis: (a) principal components extraction (a method to 
extract factors generally used for data reduction) with direct Oblimin rotation; (b) minimum eigenvalue 
of one as a cutoff value for extraction; (c) deleted items with factor loadings less than 0.31 on all factors. 
According to the above criteria, a solution with three factors was extracted explaining 71.76% of the 
variance (Table 3). This result indicates that the adapted UEQ items are fit for purpose and can measure 
learner experience in virtual exchanges in an appropriate way. The iterative process of interpretation of 
the factor analysis led to the refinement of the survey and a more parsimonious solution, with three 
factors representing parameters of international learner experience. 

Table 3. Descriptive statistics and factor analysis result, n = 142. 

Items Mean SD Factor loadings Factor’s title Total variance 
explained (%) 

Value 4.54 .740 .926 

Internal 
Motivation 53.01% 

Motivation 3.89 .943 .787 
Excitement 3.99 .945 .761 
Joy 4.06 .936 .756 
Practicality 4.08 .938 .731 
Interest 3.76 1.045 .703 
Friendliness 3.67 1.159 .751 

Intuitive Use 63.34% Understanding 3.70 1.016 .701 
Ease 3.76 1.024 .698 
Clarity 3.47 1.083 .800 

Efficiency 71.76% 
Organization 3.60 1.032 .777 

The extracted solution consisted of three factors: (a) Internal motivation: Value, Motivation, Excitement, 
Joy, Practicality, and Interest; (b) Intuitive use: Friendliness, Understanding and Ease; and (c) Efficiency: 
Clarity and Organization. The factor loading was similar to the Experience Questionnaire (UEQ) with 
minor changes adapted to the virtual exchange. We examined the correlation between the factors and 
the varying experience (International and English) and different localities (Germany and Israel) (Table 
4). Students with more International Experience have a higher Internal Motivation (M=3.83, SD=0.84) 
(Rs=0.355, p<0.01), higher Intuitive Use (M=4.14, SD=0.7) (RS=0.242, p<0.01) and a higher Efficiency 
(M=3.53, SD=0.95) (RS=0.256, p<0.01). Students with more English Experience have a higher Internal 
Motivation (Rs=0.275, p<0.01), higher Intuitive Use (RS=0.358, p<0.01) and a higher Efficiency 
(RS=0.195, p<0.01). Locality wise, no differences were found between students from Israel and students 
from Germany in relation to the three factors: Internal Motivation [t(140)=-1.261; p>0.05], Intuitive Use 
[t(140)=0.046; p>0.05], and Efficiency [t(140)=-0.357; p>0.05]. 

Table 4. Spearman’s Correlations: international communication and experience. 

Variable International Experience (Rs) English Experience (Rs) 
Internal Motivation .355** .275** 
Intuitive Use .242** .358** 
Efficiency .256** .195** 

*p<0.05, **p<0.01 
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4.1.2 Issues during the virtual exchange 
The online survey included questions related to problems, difficulties, and challenges of the virtual 
exchange, especially in relation to the local and international communication in Zoom in the breakout 
rooms. The research question was related to national differences in the perception of the synchronous 
session. The descriptive analysis showed that there were no significant differences (p>0.01) in the 
evaluation of such challenges which included (a) language issues, (b) organisational issues, (c) issues 
related to my local group, (d) issues related to the international group, and (e) communication issues in 
Zoom, Table 5 summarises the results of this part of the analysis. 

 Table 5. Issues descriptive statistics (Scale 1-5 with 1 = low, 5 = high) and country comparison. 

Issue Mean SD Country Mean SD t df 

Language issues 2.54 1.22 Israel 2.58 1.13 .373 139 
Germany 2.50 1.32 

Organisational 
issues 

2.77 1.17 Israel 2.65 1.10 -1.256 140 
Germany 2.90 1.24 

Issues related to my 
local group 

1.90 1.14 Israel 1.76 1.04 -1.459 139 
Germany 2.04 1.23 

Issues related to the 
international group 

2.17 1.16 Israel 2.18 1.03 -.12 140 
Germany 2.16 1.28 

Communication 
issues in zoom 

2.17 1.26 Israel 2.03 1.08 -1.358 140 
Germany 2.31 1.41 

*p<0.05, **p<0.01       

4.2 Student perceptions about the design of the virtual exchange 
Part III of the online survey included self-constructed items regarding Learning Design of the virtual 
exchange. Altogether 7 items were included in the survey to explore the perceptions of students related 
to the organisation of the exchange, which included number of synchronous sessions, duration of 
teachers' presentations (30 minutes), duration of the breakout room sessions (30 minutes), number of 
students in breakout rooms during the three meetings, and the amount of feedback in breakout rooms 
during each meeting. Another set of questions was asked about the content of the virtual exchange 
related to the project assignment (designing an online course), the content of both lectures, and the 
assignments in the three meetings. Finally, a set of questions was asked about willingness to participate 
in virtual exchanges in the future. 

Students’ perceptions regarding the learning design of the virtual exchange were measured using a 1-
3 scale (too little, just right and too much). Israeli students prefer less meetings (M=2.26, SD=0.56) than 
their German counterparts (M=1.94, SD=0.37) [t(135)=-3.869, p<0.001]. Israeli students perceive the 
quality of the feedback given by the German students better in all 3 sessions compared to the perception 
of German students (Table 6). The observations of the facilitators were aligned to this result as it seemed 
that German students provided more and more structured feedback to students from Israel. In all other 
aspects, no significant differences were found. 

Table 6. Descriptive statistics (Scale 1-3: 1 = too little, 2 = just right, 3 = too much). 

Issue Mean SD Country Mean SD t df 
Amount of feedback in breakout 
rooms in meeting 1 2.54 1.22 

Germany 1.66 .56 
-2.647* 134 

Israel 1.91 .54 

Amount of feedback in breakout 
rooms in meeting 2 2.77 1.17 

Germany 1.65 .53 
-3.484* 134 

Israel 1.95 .48 

Amount of feedback in breakout 
rooms in meeting 3 1.90 1.14 

Germany 1.72 .53 
-3.046* 135 Israel 1.98 .48 

*p<0.05, **p<0.01       
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5 CONCLUSIONS 
The key research question was related to the exploration of differences in the perception of students of 
the virtual exchange. The aim was to explore in what ways students with varying experience (in 
international contexts and in the English language) and from different localities (Germany and Israel) 
differed in the evaluation of their learning experiences during synchronous sessions, including 
interactions in breakout rooms. Comparison between localities (Israel and Germany) regarding the 
experience of the virtual exchange reveals there were very few differences. The only differences were 
the preferred number of meetings and the perception of the quality of feedback given by students at the 
foreign university. Differences were found regarding previous international experience and experience 
in using the English language. An interesting result was that students with more international experience 
showed higher values in all three factors related to the learning experience in the virtual exchange, i.e., 
internal motivation, higher intuitive use, and a higher efficiency. Students with more experience in using 
English also showed higher values related to internal motivation, intuitive use, and efficiency. 
Interestingly enough, the study revealed gender differences, which was not part of the research objective 
of the study. Slightly lower values were reached with female students in the factor “intuitive use”, which 
included friendliness, understanding and ease of the experience. It is an interesting finding, so future 
research could look more deeply into gender differences in virtual exchanges. The results of the study 
and the observations of the facilitators of the virtual exchange also show that breakout rooms in the 
conferencing system Zoom allowed to create online learning spaces which enhanced personal 
interaction and relationship-building in smaller international groups. Without the breakout rooms it would 
have been difficult to forge personal relationships in online settings in a large group of over 200 students. 
The results of the study indicate that the design of the structured group work in breakout rooms was 
valued by the students as an enhancer of the learning experience. Further studies could look more 
deeply into relationship-building in international teams in breakout rooms as initiated by [12]. When 
dealing with the design of learning experiences, one of the most important elements is to create 
meaningful learning interactions that relate to real world situations. Authentic learning experiences 
typically relate to the real world and complex problems in particular participation in virtual communities 
of practice [13]. 
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CO-CREATING CURRICULA FOR A POST-PANDEMIC WORLD

M. Macintyre, S. Street, Y. Chen, H. Gao, H. Liu, R. Lu, J. Ma, Z. Meng, Y. Pan, L.
Samuel, Y-H. Tsai, S. Wang, Y. Wei, W.K.E. Wong, X. Wu, X. Yang, Y. Yang, B.

Zhan, X. Zhang, Y. Zhang

University of Warwick (UNITED KINGDOM)

Abstract

Inherent in any crisis, the pandemic has taken orderly systems and thrown them into chaos, exposing
weaknesses and challenging norms. Much can be learnt from the ensuing events, actions and reactions.
Not least affected is education, not just how but also what we deliver, i.e. the pedagogy and the
curriculum. Opportunities for access and inclusion have opened up. For subjects taught that are
embedded in or determined by social context, content needs to refocus to reflect this change and
impact.

Thus, the aim of this work is two-fold. Firstly, develop a co-created curriculum with academia, students,
and practising thought leaders to maintain currency and relevance within the curriculum. Secondly, to
determine key themes that concern service professionals to inform the curriculum of higher education
programmes. 
May 2020 saw a series of 21 conversations, one-a-day between the Director of MSc Service
Management and Design and her associated network of experts in service, from a broad reach of
sectors. These conversations intentionally captured insights from thought leaders in service and could
be used to inform educational programmes such that they would remain relevant and continue to serve
the needs of society. These conversations were streamed live (MSTeams) and recorded for on-demand
listening on various social media platforms such as YouTube, Spotify, anchor.fm.

In October 2020, 18 students enrolled on WMG’s MSc Service Management and Design. In the first
term, these 18 students carried out participatory research on the secondary data generated by the
earlier conversations. Thematic analysis of the 21 conversations determined the critical areas of focus.
Given such a large group of researchers reflection and reflexivity built confidence in the findings. The
results will inform and steer curriculum development, to maintain the relevance of educational
programmes in the new world, given the significant shifts brought about by the pandemic.

Four main focus areas emerged for revisiting and reinvention: Resilience, business and personal;
Relationships, organisational & personal; Technology, online interaction and learning; Thinking and
Strategic Planning, priorities and focus. These topics are not new to the service professional but they
reframe the knowledge and practice space and require curricula realignment and balancing to reflect
contextual change.

The curriculum development process is characterised by authenticity and intent, evoking student
curiosity through active participation as co-creators and researchers. It is a novel way to develop a
curriculum whilst delivering practical training in research methods via early active exposure to the
research process and methods.

Keywords: Innovation, technology, research projects, COVID-19, Co-Creation, Digital, Services,
curriculum development and participatory research.
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TARGETING 21ST CENTURY SKILLS: THE DEVELOPMENT OF 
UNIVERSAL COMPETENCES NOT AS A SUBSTITUTE FOR 

SUBJECT KNOWLEDGE 

A. Nurutdinova 
Kazan Federal University (RUSSIAN FEDERATION) 

Abstract 
The world has become saturated with information, changing rapidly and in many ways unpredictably. 
Routine work is being automated, professions are disappearing and emerging, communication formats 
between citizen and state, worker and employer are changing, and the internet and social media are 
expanding professional opportunities and boundaries of everyday life. The education model, in which 
the student is focused on memorising the right decisions and then applying them throughout his or her 
life, has ceased to work. You can't "learn the words" beforehand - you have to be able to keep refreshing 
your skills. In developing the new model of higher education, international organisations and individual 
countries focus on two key issues: what should be the modern content of education and what 
competencies a university graduate should possess. Of course, there is also the question of 'how': what 
pedagogical practices and learning experiences will be most productive for students' quality perception 
of subject content and for shaping the necessary competencies - how to form such experiences and 
how to assess learning outcomes. The research article presents the results of a study of educators and 
parents on pedagogical practices and expectations from universities. The aim of this study was to find 
out to what extent Russian educators work in the paradigm of “active learner” and how they perceive 
the task of developing “21st century skills” and to what extent their views coincide with those of parents. 

Keywords: 21st century skills, russian teachers, teachers’ attitudes, instructional practices, parental 
expectations for universities. 

1 INTRODUCTION 
This article presents the study of educators on pedagogical practices and expectations from HEIs. The 
author sought to find out how educators perceive and use the pedagogical approaches that are 
becoming mainstream in countries that are leaders in education.  

In the late 1990s and early 2000s, countries with rapidly developing innovative economies (Finland and 
Australia, some US states and Canadian provinces, South Korea, Singapore, Scotland, Ireland; a bit later, 
China, Japan, Germany, the Netherlands, Norway, developed countries of Latin America, post-socialist 
European countries) became aware of the acute lack of education in preparing graduates for life in the 
modern world. This world has become saturated with information, changing rapidly and in many ways 
unpredictably. Routine work is being automated, professions are disappearing and emerging, 
communication formats are changing, and the internet and social media are expanding professional 
opportunities and the boundaries of everyday life. The education model in which the learner is focused on 
memorising the right solutions and then applying them throughout his/her life, is no longer valid. You can't 
“learn the words” beforehand - you have to be able to keep refreshing your skills. What is needed is a 
university, graduates of which will be able to adapt to an unspecified professional trajectory and to take 
advantage of emerging technological and social opportunities.  

In developing a new model of education, international organizations and individual countries are 
focusing on two key questions:  

- What should be the modern content of education?  
- What competencies should a graduate possess? 

Undoubtedly, the next question is “how”: what pedagogical practices and educational experiences will 
be most productive for high quality perception of subject content and for shaping required competencies 
- how to form such experiences and how to assess learning outcomes. 

Today, a globally accepted model has not yet been formed, but it is already clear: the focus of 
transformation is a systemic change in teaching and assessment methods. Following a common vector, 
each country is navigating its own path, taking into account its unique characteristics - cultural, historical, 
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socio-demographic and economic. Nevertheless, by comparing the strategies and socio-political 
circumstances in which countries have implemented education reforms, it is possible to identify common 
features that allow for successful progress along the path. The vector in learning shifts from instructions 
to students’ activity. However, the educator's role remains central: he/she should be able to create 
learning situations that stimulate students' independent activity, structure it productively in relation to the 
subject material and promote the formation of “21st century skills”.  

Different authors and organizations include different elements in the concept of “21st century skills”, but 
the general direction is clear: 

• the universal competencies related to: thinking critically and creatively; interacting with others and 
social participation; and self-regulation and self-organisation; 

• the everyday basic knowledge of relevant areas of life (finance, ecology, health, etc.). 

The most important factor for success in educational transformation is the relative consensus of all 
stakeholders, especially educators and parents. For “21st century skills”, this means - ideally - that 
educators are aware of the need for educational change, understand the principles of building universal 
competencies and are able to create learning situations for this purpose, weaving them seamlessly into 
subject content learning; they perceive professional development as an integral part of their work. 
Parents, in turn - in the same ideal case - coincide with the educators in evaluating the tasks of the HEI 
and support the formats of work with children proposed by the teachers. An important caveat: the 
development of universal competences is not discussed as a substitute for subject knowledge, but as a 
complement to it and the ability to apply it in the modern world. 

2 METHODOLOGY 
The research article presents the results of a study of educators and parents on pedagogical practices 
and expectations from universities. The aim of this study was to find out to what extent educators work 
in the paradigm of “active learner” and how they perceive the task of developing “21st century skills” and 
to what extent their views coincide with those of parents. 

The study relies on three sources of data. 

1 Teachers' E-questionnaire survey. 
2 Focus groups with educators (5 focus groups of 8-12 people each). 
3 Parents' E-questionnaire survey. 

We are aware of the questionnaire limitations when educators describe their own pedagogical practices 
and attitudes and the options we suggested. Certainly, more accurate and objective results could be 
obtained through video observation. Nevertheless, the results obtained seem to be very important as 
they are a focused analysis of Russian educators’ perceptions of “21st century skills”.  

3 RESULTS 
The questionnaire asked educators what skills are commonly referred to as “21st century skills”and who 
they think is responsible for ensuring that the student develops certain skills: the HEIs and educators, 
the vocational education sector (extra curriculum activities), the family or the student himself/herself. All 
of these skills, in various forms, are included among the educational outcomes in countries that are 
making successful efforts to transform their education systems. According to the questionnaire survey, 
Russian educators feel their responsibility primarily for two skills:  

• to communicate their thoughts well orally and in writing (89% of those surveyed consider this a 
responsibility of the HEIs); 

• to convey good knowledge in basic subjects (81.7%). 

About a half of teachers consider HEIs to be responsible for development of critical thinking skills: 

• only 53,4% of questioned educators consider HEIs to be responsible for development of critical 
thinking (“ability to distinguish truth from fiction”);  

• 46.6% consider HEIs to be responsible for development of ability to think outside the box. 
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Less than half of the educators’ link HEIs responsibility with the development of learning/studying skills: 

• 53.4% thought that the task of motivating students to learn; 

• 19.8% thought that the interest in learning was in the students’ own hands; 
• 15.3% believed that HEIs were responsible for the most important component of the ability to 

learn - self-organization skills (“plan your time, set your priorities”); 

• 47.3% believed that HEIs should teach how to apply knowledge in everyday life. 

No more than a quarter of respondents believed that HEIs was a forum for learning how to interact with 
other people: 

• 25% of respondents said that HEIs should teach communication and cooperation skills (“find 
common ground and work with other people”); 

• 2.9% felt that HEIs should help students develop respectful attitudes towards other people (the 
overwhelming majority felt this was a family responsibility); 

• 15.3% see no role for HEIs in fostering responsible citizens. 

Thus, the main focus for educators is still on pre-metric knowledge; social skills and the ability to learn 
are more often attributed by them to the responsibility of the family. 

The focus group data supports this perception of the division of responsibility in social skills development 
between family and HEIs. The basic reasoning can be summarized as follows 

• the child's identity is and should be formed in the family; 
• the family fails to do its job; 
• educators have to deal with social and moral issues themselves (sometimes voluntarily, 

sometimes involuntarily); 

• educators are generally not very good at this task, as they may not have the time, desire or 
understanding to do it. 

Educators reproach parents that children do not respect adults, are not industrious and are not 
responsible. Practically none of the focus group participants, however, set out to change anything in this 
respect. An important clarification from the focus groups was that educators, as a rule, did not distinguish 
between the issues of personal education (“decency”) and the ability to interact with others (social skills, 
communication skills). It was mainly implied that the inner qualities of the individual were the basis that 
led to adequate interaction. 

3.1 Building thinking competence: educators don’t believe in developing 
creativity, social scientists teach critical thinking 

Approximately a third of teachers perceive thinking skills as an innate talent in terms of “given or not 
given”. The ability to develop critical thinking skills is questioned by 21% of the educators surveyed, the 
ability to develop creativity by 37%. There are perceptible differences between educators of different 
subjects in their decisions. 

Social studies educators (73.3%) and natural sciences educators (60-61%) feel that HEIs are more 
responsible for developing critical thinking (“HEIs are responsible for ensuring that students can 
distinguish accurate information from unreliable information and truth from fiction”). A surprisingly low 
proportion of educators (47%) attribute HEIs responsibility to the need to teach students to assess the 
reliability of information: a comparison with educational programmes in other countries shows that critical 
analysis of information expressed in numbers and assessment of the judgements reliability based on 
statistical information are essential. 

Similar attitudes were supported by a symmetrical question asking students to agree or disagree with the 
statement “you cannot teach to think critically”. Among subject educators (24.5%) were the most likely to 
agree with this statement. It is noteworthy that this distribution is closest to educators of “creative” 
disciplines, among whom also an average of 24% believe that one cannot be taught to think critically. 
Educators of traditionally “creative” subjects (31%) believed in the possibility of developing creativity to 
a greater degree, while subject educators (41.1% doubted).  
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The proportion of teachers who have ever been to a foreign school for an internship or a short study 
visit (12.9% in our research sample) is steadily lower than the proportion who believe that creativity and 
critical thinking cannot be taught. Similar differences can be observed in the educators’ practices: those 
who are more or less familiar with foreign experience more often offer task formats that stimulate thinking 
(e.g. open-ended tasks) and less often focus on a detailed retelling of the textbook. 

The focus groups showed that teachers had difficulty formulating how they developed critical thinking 
skills. Various thinking methods development suggest open-ended problems with no obvious solutions 
as an important component. According to our survey, less than half of the educators regularly address 
these kinds of tasks in class. This is done more often by educators of social and humanities majors and 
less often by educators of science major. 

Similarly, less than a half of educators note that they use the method, in which students have an 
opportunity to critically analyze the educators’ reasoning, identify contradictions in it and come to the 
right solution on their own. At the same time, more than a half of educators note that they often try not 
to give ready-made answers to pupils and encourage them to solve the problem independently.  

3.2 21 century skills are closer to the older generation educators  
There are marked differences in attitudes and pedagogical practices between generations of educators. 
Educators in their fifties are much more oriented towards modern pedagogy and a shift in values from 
teaching to active learning. The difference is noticeable in the ideas of good performance: 38% of young 
teachers, but only 19% of the older generation, think critically and learn for themselves, whereas 72% 
of the older generation and only half of the younger generation think it is important (see Fig.1). 

 
Figure 1. Differences between generations of teachers in professional attitudes, % . 

The same differences appear in pedagogical practice. The older generation educators more often use 
methods oriented towards the development of thinking and learning skills and more often try to 
personalize the educational experience of students. Young educators are more likely to focus on 
behavioural issues and checking homework (see Fig. 2).  

50%
41% 38%

13%

66%

39%

24%

8%

72%

35%

19%
7%

TO	TEACH	CRITICAL	
THINKING,	LEARNING	BY	

DOING	

TO	PROVIDE	KNOWLEDGE	
AND	SKILLS	THAT	ARE	
USEFUL	IN	REAL	LIFE	

TO	GET	MOST	PUPILS	TO	
LEARN	IN	A	SUSTAINABLE	

WAY		

TO	SEE	GOOD	GRADES	IN	
PUPILS'	FINAL	
EXAMINATIONS	

FOR THE EDUCATOR TO DO HIS OR HER JOB IS ...

35	years	old	and	younger 36	-	49	years	old 50	years	old	or	older

0174



 

 

 
Figure 2. Differences between educators’ generations of in their views on pedagogical practice. 

Young and the older generation educators differ in their assessment the factors that hinder or help 
students’ to achieve academic success. Young educators attribute success to parental help and, to a 
lesser extent, to natural ability. The older generation educators place a higher value on good teaching 
and natural ability (see Fig.3).  

 
Figure 3. Differences between educators’ generations in attitudes towards student success factors, %. 

Young educators are more likely to organize their work around a detailed explanation of the textbook: 
overall, 87% of educators “often” and “sometimes” give a lesson explaining the textbook material, but 
almost 60% of young educators do so, and only 40% of educators of the older generation. When 
selecting a textbook for young educators, it is more important that the textbook “chews up” the material: 
this criterion is important for 27.5% of young educators and only 7.5% of the older generation educators. 
The older generation educators attach more importance to methodological support, the possibility of 
differentiating tasks and students' independent work with the textbook.  

The older generation educators are more interested in meta-skills, assessment methods, and the use 
of digital technologies for learning. Young educators are more likely to look for opportunities to learn 
their subject better. 

Younger generation (under 35): the pragmatic factor (steady income, ease of finding a job, convenient 
hours) is more important in choosing a profession. A total of 61% of them dreamt of becoming  educators 
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as a child and 41% were definitely happy to be educators. The representatives of this generation are 
more focused on formal results (passing on as much knowledge as possible, getting high grades for 
grading examinations, etc.). 

Older generation (over 50 years old): the idealistic factor of the choice of profession is strongly 
pronounced (I like teaching children, useful work for society). In this group, 66% dreamt of becoming a 
teacher as a child and 55.6 are strongly encouraged to be teachers. They are more skill oriented and 
see their profession as a vocation; they aim to develop students' potential and thinking skills. The middle 
generation occupies an intermediate position with a tendency towards the idealistic factor.  

4 CONCLUSIONS 
The study revealed a number of systemic shifts and deficits in educators' and parents' understanding of 
the challenges of HEIs, as well as directions for unlocking the existing benefits. 

1 Educators are focused on subject knowledge, and this focus has not yet been expanded to include 
the development of critical thinking or communication skills. Half of the educators do not think that 
the tasks of HEIs include stimulating motivation for learning and supporting learning skills. 
Less than half of the educators surveyed (47%) think that HEIs are responsible for ensuring that 
graduates learn to apply their knowledge in life - that is, they do not link the learning process with 
the need to change what they have learned. Only a quarter of educators (25%) think that the task 
of HEIs is to teach graduates how to communicate, get along with other people and work together. 
Only 15% of educators believe that HEIs should teach graduates to plan their time, i.e. HEIs do 
not consider themselves responsible for the development of self-organisation skills, this task is 
fully delegated to the family. Only 15% of educators consider themselves responsible for 
graduates’ civic education. And almost no one (2.9%) believes that HEI should help graduates 
learn to be respectful towards other people. This task is fully entrusted to the family. Thus, HEI 
does not consider itself responsible for developing skills that include interaction with others, self-
organisation and responsible behaviour. 

2 At least a fifth of educators believe that thinking skills cannot be developed (“it is an inborn ability, 
a talent”). At the same time, whereas 20% of educators do not believe that critical thinking can be 
developed, 37% of them do not believe that creativity can be developed. It means that educators 
need to be informed about the possibilities of developing thinking and to receive training to help 
them master the necessary pedagogical practices. It is useful to tap the educators’ potential of 
'creative' subjects (art, music), who are much more likely (compared to educators of core subjects) 
to believe that creativity can be developed. 

3 The task of developing 21st century skills is unevenly distributed across subjects, and the 
potential of some subjects is not used. For example, the development of critical thinking is more 
associated with social sciences (history, social studies) and is unjustifiably rarely actualized in 
connection with the study of mathematics. 
For example, the majority of history educators (73%) consider the HEI to be responsible for 
teaching graduates to distinguish reliable information from unreliable information. The historians 
are followed by educators of the science block (60% of chemistry, physics and biology educators 
think so). Against this background, the proportion of mathematics educators (47 per cent) who 
consider HEIs responsible for developing critical perception skills seems surprisingly small: given 
the amount of information expressed in numbers and graphs that surrounds us, this skill is 
absolutely cornerstone in learning mathematics and allows us to link mathematical learning tasks 
with real life. In other words, more than half of the educators of mathematics do not see the 
potential and role that should belong to it today. Overall, subject content is not sufficiently used 
for competency development. 

4 Practices that foster communication and learning skills are more frequently used older educators. 
This is a very risky situation, given that the older educators will gradually leave and the young 
educators will become the majority. 
Therefore: 
a. It is desirable to work actively with young educators under the age of 35 (both during university 

studies and with those already working in HEIs), showing them the possibilities of pedagogical 
practices that promote the development of universal competencies in the course of learning 
subject knowledge; 
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b. subject educators need methodological support to demonstrate how to deal with subject 
knowledge which also includes the development of competencies and new literacies. 

5 There is a misunderstanding of what a “project activity” is: it is either a nice work by instruction or 
a research project (with emphasis on science). Educators do not accept the project as a group 
work of exploratory nature. The common expression “inquiry-based learning” adds to the 
confusion, confusing the word “research”, which is difficult to translate into Russian. 

6 Assessment is perceived as a control tool, but not as a tool that can help improve students' 
learning experiences and stimulate their own learning activities. 

7 Any HEIs transformation is sustainable and productive only when the expectations of parents and 
educators (as well as the state and employers) coincide - that is, when all stakeholders strive for 
the same goal. 

The study found a negative balance between the views of educators and parents: both are generally 
oriented towards HEIs that provides the graduate with solid knowledge - all other skills are perceived as 
being more the responsibility of the family. 

At the same time, there was a significant divergence of views on the most important area - stimulating 
motivation to learn. Most parents (70%) believe that the HEIs will try to motivate to learn, but only just 
over half (53%) of educators believe that they are responsible for their students’ learning motivation. If 
we add to this the lamentation of educators (according to focus group data) that parents are not 
interested in how their children are learning, then the child risks ending up “on neutral ground”, when 
his or her motivation becomes his or her own business (in reality, this is a complex process, in which 
the child himself or herself can rarely succeed immediately and without support). 

A large-scale information campaign involving parents and educators is needed to discuss the challenges 
of modern education and the formats of modern pedagogical practices, including the learners’ role, the 
educators’ role and the family role. 
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RESULTS OF ESTIMATING THE DIDACTIC COMPLEXITY OF 
SECTIONS OF THE GENERAL PHYSICS COURSE 

Robert V. Mayer 
The Glazov Korolenko State Pedagogical Institute (RUSSIAN FEDERATION) 

Abstract 
Improving the effectiveness of the methodology of teaching the general physics course requires 
optimizing the physics textbook, and this involves determining the didactic complexity (DC) of its 
sections, paragraphs and comparing them. The purpose of the article is to develop a method for 
evaluating the DC of educational texts in physics of sufficiently large volumes, taking into account the 
complexity of the textual and formula information, and to test it on one of the general physics textbooks 
for universities.  

The proposed method for evaluating the DC of educational texts in physics is as follows: 1) for each 
sub-paragraph to create a file with 10 key terms, the knowledge of which is necessary for understanding 
the text and is an indicator of the educational material complete assimilation; 2) to collect all the selected 
keywords in one text file and rank them dividing them into several categories of complexity; 3) using a 
special program Slozhnost.pas, which accesses the dictionary Slovar.txt, to analyze the files with 
keywords and determine the total amount of information contained in the key concepts from various 
paragraphs, as well as their average information capacity; 4) for each paragraph to estimate the 
proportion of mathematical and other formulas in relation to the total text volume; 5) for each sub-
paragraph to write out 5 key terms of maximum complexity used in mathematical formulas; 6) for each 
paragraph to create files containing the keywords included in the formulas; 7) to evaluate the complexity 
of each term; using the program Slozhnost.pas to determine the total amount of information in keywords 
and the information folding coefficient for each paragraph; 8) from different sections of the textbook, to 
randomly select sentences, to determine the average length of words and the average number of 
syllables in words, to find the complexity indicator of the sentences structure; 9) for each paragraph to 
calculate the differential and integral DC for the textual and formula information. 
To assess the semantic complexity of terms, the method of paired comparisons is used taking into 
account the amount of words in their definitions, its degree of the term abstraction, its entry into the 
student's language world picture. It is proposed to divide all non-mathematical concepts into 6 categories 
and evaluate their semantic complexity on a scale of 1-2-4-8-16-32. The mathematical concepts 
complexity is estimated by counting words in their definitions: function - 16, logarithm - 27, limit - 32, 
derivative - 65, gradient - 75, integral - 86, circulation - 93, rotor - 174, etc.  

As a result, the differential and integral DC of paragraphs and sections of the general physics course 
are determined. The most difficult sections are “Electrodynamics" and "Atomic and Nuclear Physics". 
“Electrodynamics” has large integral complexity, this is due to the large volume and use of mathematical 
concepts with a high degree of abstraction. The distribution of paragraphs within the attribute space 
“textual integral complexity – formula integral complexity” is analyzed. It is established that the points 
corresponding to different paragraphs are located randomly, and not grouped around a line; this proves 
that the textual and formula complexity are independent characteristics of the educational text in physics. 
The proposed method of key concepts allows us to assess the didactic complexity of various educational 
texts and to compare them. 

Keywords: didactics, information, knowledge folding, semantics, complexity, educational text, physics. 

1 INTRODUCTION 
The optimization of the educational process requires a systematic assessment of the didactic complexity 
(DС) of various elements of the educational material. The higher the complexity of the studied issue, the 
more time it takes to consider it at the lesson, and the more effort a schoolchild or student should spend 
to study it [1]. Therefore, the development of effective methods for assessing the DC of the text, the 
identification of difficult-to-understand issues are an important practical tasks; their solution allows to 
increase the effectiveness of the educational process. Of particular importance is the problem of 
assessing the DC of educational texts in the general course of physics which is studied in most Russian 
universities. 
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The purpose of the article: to develop a methodology for evaluating the DC of large-volume physics 
training texts taking into account the complexity of textual and formula information, and to test it on one 
of the textbooks for the general physics course. This work is related to the problems of determining the 
cognitive complexity of various systems, the use of quantitative methods in didactic research, measuring 
the overall information content and average information density of educational texts, and is developing 
the method proposed by the author in [2, 3].  

2 METHODOLOGY 
The methodological basis of the research is the ideas of the following scientists: 1) B. M. Velichkovskij 
[4], Je. G. Gel’fman and M. A. Holodnaja [5] (the psychology and learning theory); 2) I. P. Kuznecov [6], 
N. B. Samsonov, E. V. Chmyhova and D. G. Davydov [7], L. A. Chernjahovskaja [8] (the semantic 
information theory); 3) Val. A. Lukov, Vl. A. Lukov [9] (the thesaurus approach); 4) Ya. A. Mikk [1] (the 
educational text theory); 5) M. D. White and E. E. Marsh [10] (the content analysis of texts); 6) T. V. 
Batura [11], A. S. Kisel’nikov [12], Ju. N. Marchuk [13], M. M. Nevdah [14] (automated assessment of 
the text complexity). In this case, the methods of analysis and synthesis, separation of the main, pair 
comparison, expert assessments, counting markers, complex indicators, histograms, elements of 
statistical and cluster analysis has been used. 

3 DISCUSSION OF THE PROBLEM 
The study of general physics is a real difficulty for students, since it involves the analysis of phenomena, 
many of which are not perceived by the senses. In this case, complex physical and mathematical models 
are used, understanding of which requires possession of abstract concepts (integral, gradient, 
circulation, divergence). The assimilation of theoretical questions in physics is possible when having 
ability to perform algebraic operations and conduct geometric reasoning, as well as knowledge of 
trigonometry, differential and integral calculus.  

The educational text (ET) is a multidimensional object characterized by a number of parameters [12, 
14]: volume, average length of words and sentences, number of formulas, average number of characters 
in a formula, semantic complexity of the concepts used, etc. The problem of assessing the didactic 
complexity of ET belongs to soft, poorly formalized problems and requires the use of methods of 
multicriteria analysis. Within used approach [2], ET can be characterized by: 1) differential didactic 
complexity (DDC) which shows the difficulty of understanding individual terms and elementary 
statements; it depends on the abstraction degree of the terms used, their belonging to the student's 
thesaurus, the complexity of mathematical, chemical and other formulas, the structural complexity of 
sentences; 2) integral didactic complexity (IDC) which shows the complexity of studying the entire 
ET. In this case, the IDC is equal to the product of the DDC by the volume of the ET in words. The 
average information folding coefficient  is equal to the average content of semantic 
information in a single term. To determine the DS of a text it is necessary to separately assess its text 
and formula complexity, find their weighted sum and multiply by the structural complexity of the text. 
Formula complexity characterizes the difficulty of understanding mathematical, chemical and other 
formulas, the presence of which in the ET prevents its understanding, since the student is forced to 
replace the symbols used with the corresponding scientific concepts, to understand mathematical 
operations, etc. To calculate the structural complexity of ET, the formula is used: , 
where  – is the average number of syllables in words (not counting conjunctions, prepositions),  
– is the average number of words in a sentence [12, 2]. A school graduate can easily read a sentence 
of 7 words with an average word length of 3 syllables, the structural complexity of which is 

 

To “measure” the DC of an educational text it is necessary to summarize the semantic complexities of 
all words. Let us assume that the semantic complexity of the concept  is approximately equal to 
the number of words from the first-grader thesaurus that must be pronounced to explain its essence. If 
the ET has a large volume, then it is a rather time-consuming laborious task, requiring an assessment 
of the semantic complexity of a large number of terms. Therefore, it is suggested to use a different 
method: to break the ET into blocks, to choose 5-10 most complex key terms that are very difficult to 
understand from each block, and evaluate their complexity. We assume that the text of the textbook is 
optimized, it contains terms of varying complexity which are connected to each other by logical 
connections and are subject to the Zipf distribution. Therefore, if we evaluate the DС of the most difficult 
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terms included in a text block, then the resulting value can be considered as an indicator of the 
complexity of the entire block. 

4 RESULTS 

4.1 Semantic complexity of concepts and its assessment 
Knowledge forms a system in which each concept is explained with the help of other simpler concepts. 
The semantic complexity  of the concept  relative to the thesaurus  is equal to 
the number of words from the thesaurus  that must be used in order to define the concept or explain 
its meaning [13]. It also depends on: 1) the occurrence degree of the concept  in the first-grader, 
fifth-grader, ninth-grader, school graduate thesauruses (or language pictures of the world); 2) the 
frequency of use of the concept, defined throughout the corpus of the Russian language; 3) the 
perception possibility of the corresponding object (process) by the senses or the need to imagine; 4) the 
structural complexity of the designated object; 5) the spatial and temporal extent of the object or process. 
It turns out that: 1) (computer) < (micrometer), because the word “computer" is included in the 
thesaurus of a first-grader, he often interacts with it, and the term "micrometer" needs explanation; 2) 

(telephone) < (quasar), because the student has to strain his imagination to imagine a quasar; 
for him it is a more abstract concept than a telephone. With the development of science and technology, 
new objects (devices, gadgets, etc.) enter everyday life, and the complexity of the words denoting them 
decreases. 

As the student grows up and learns, their concept sphere develops – a system of interconnected 
concepts, that is, discrete mental formations containing abstract, concrete-associative and emotional-
evaluative features formed in the process of understanding the studied set of empirical and theoretical 
propositions [14]. In the human mind single-root words are not stored separately, but form a single 
concept field. For example, the terms "refraction", "refracted", "refractive" and "to refract" are related to 
each other and form a common concept. We assume that they have approximately the same complexity, 
for their assessment it is enough to estimate the complexity of one term – "refraction".  

The semantic complexity of concept is related to the complexity of the object reflection in the student's 
mind, property, or relation designated by it. It depends on the presence of this word in the  student’s 
thesaurus (or language world picture), on the presence of the designated object in everyday life, as well 
as on the object’s physical complexity and its spatial and temporal scales. Let us consider an expert 
who classifies concepts by complexity. According to the Weber-Fechner law, a person's reaction to any 
stimulus is directly proportional to the relative change in impact. When classifying concepts, the impact 
is their semantic complexity  and the reaction is the complexity level to which the expert relates 
these concepts. We get: 

  

 

To assess the semantic complexity of concepts, we choose the first-grader's thesaurus as the thesaurus 
. In the papers [2, 3], two methods of assessing the concepts semantic complexity based on the pair 

comparison method are considered: 1) cards with printed words are laid out on a complexity scale; 2) 
with the help of a text editor the words typed in a text file are divided into several classes depending on 
the complexity of their explanation. 

We have selected 350 scientific concepts; they are divided into groups of 50 concepts. It turns out that 
all concepts (except mathematical ones) can be with confidence divided into 6 categories, and the 
complexity of terms of the 6th category is about 30 times greater than the complexity of the 1st category. 
This means that to explain the concept with 6 (chromosome) you need to say about 30-35 words 
with 1 (water). Taking into account the logarithmic nature of the dependence of the term complexity 

 on the category number we get the formula . At 6, the complexity  is 
approximately 32. 

The results of dividing more than 100 words and scientific concepts into 6 categories, depending on 
their complexity are presented below: The first category concepts that make up the preschool 
thesaurus ( 1, 1): house, pencil, potato, book, cow, knife, cloud, fire, bird, river, hand, fish. The 
second category concepts ( 2, 2) includes: time, gas, animal, west, evaporation, square, 
magnet, mass, metal, sea, science, circle, segment, digestion, spring, rocket, reality, manual, 
technology, refrigerator, quadrilateral. The third category concepts ( 3, 4): bacterium, 
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substance, gravity, deformation, spring stiffness, Internet, acid, lens, meridian, density, radio receiver, 
telescope, reproduction, photosynthesis, frequency, evolution, Jupiter. The fourth category concepts 
includes ( 4, 8): atom, vector, galaxy, binary star, natural selection, fats, biological cell, 
lithosphere, magnetic field, molecule, ozone, pulsar, reflex, transistor, angular velocity, chlorophyll, 
particle, electron. The fifth category concepts ( 5, 16): accretion, bifurcation, valence, gene, 
diffraction, capacitance, stellar magnitude, isotope, coherence, power, semiconductor, radio waves, 
photon, chromosome, chain reaction, black hole, entropy, atomic nucleus. The sixth category 
concepts ( 6, 32) includes: hadrons, benzene ring, wave function, gluon, DNA, interference, 
impedance, quark, meson, logarithm, orbital, Lorentz transformations, singularity, spin, parsec, mass 
spectrograph, binding energy. 

To determine the semantic complexity of other words, the method of reference concepts is used. Ten 
reference terms are selected from each difficulty class. To evaluate the complexity of the new concept 

, a Pascal computer program is used, which displays 6 concepts – one reference term from each 
complexity class, placing them in ascending order . The expert chooses the reference concept that 
is as close as possible to the evaluated concept  in terms of didactic complexity. This procedure 
is performed 3 to 5 times with different reference terms that are not repeated. The expert's scores are 
saved, and at the end of the work, the program produces an arithmetic mean, which allows us to assign 
the evaluated concept to the corresponding complexity class. Another version of the program is different 
in that the reference terms are displayed in any order, and the expert again has to choose the one that 
is as close to concept  in complexity as possible. 

4.2 The didactic complexity determination of the physics course sections 
In order to evaluate the DC of the general physics course sections, a content analysis of the textbook 
[15] is carried out. Its choice is due to the following: 1) the manual covers all sections of physics; 2) the 
manual is written by a team of 4 authors (Yu. A. Barkov, G. N. Votinov, O. M. Zverev, A. V. Perminov), 
it is reviewed and approved; 3) there is a pdf version of the textbook; 4) the manual has a small volume 
(407 pages). It consists of two parts: 1) theoretical foundations of general physics; 2) control and 
laboratory work. Only theoretical material is analyzed; examples of problem solving, control and 
laboratory work are not taken into account. The theoretical foundations consist of five chapters 
corresponding to the main sections of physics: 1) Mechanics (M); 2) Molecular physics and 
Thermodynamics (MF+T); 3) Electrodynamics (E); 4) Optics (O); 5) atomic and nuclear physics (ANP). 
Each chapter contains from 2 to 5 paragraphs; for example, the first chapter "Mechanics" includes the 
following paragraphs: 1.1. "Kinematics“, 1.2. ”Dynamics“, 1.3. ”Oscillations and Waves“, 1.4. “Hydro- 
and Aeromechanics". The total is 18 paragraphs, consisting of several sub-paragraphs of 3 to 5 pages, 
which can be characterized by textual and formula complexity.  

To determine the textual complexity of a subparagraph, 10 key terms with the greatest complexity should 
be written out from it. For example, sub-paragraph 2.1.3. "Average energy of molecules” is characterized 
by the following set of key terms (pressure, atom, molecule, absolute temperature, kinetic energy,..., 
average square of velocity, energy capacity). They are the ones that present the greatest difficulty to 
understand; the assimilation of this sub-paragraph depends on their assimilation. If you combine all the 
key terms included in the paragraph, add up their complexity si, and divide the sum by their total number 
(from 20 to 100), then the resulting information folding coefficient (IFC) can be considered as an indicator 
of the average complexity of textual information in this paragraph. Similarly, the complexity of the formula 
information is estimated: for each sub-paragraph, 5 key terms are written out, which are included in the 
formulas. It turns out like this: 3.2.1. "Characteristics and conditions of the existence of direct current" 
(derivative, integral, work of external forces, EMF, current density). After that, their total complexity and 
IFC are assessed. 

To assess the semantic complexity of concepts, it is necessary to classify them according to the 
abstractness degree [2, 3] which takes into account the presence of a particular term in the thesaurus 
of a 6-7-year-old preschooler, 10-11-year-old, 15-16-year-old and 17-18-year-old school graduate. In 
this case, the method of counting significant words in definitions and the method of paired comparisons 
are used. The evaluated words are divided into 6 categories, the complexity of which takes values 1, 2, 
4, 8, 16, 32. Also, the complexity of mathematical concepts  is estimated by the method of definition 
analysis and it is found that  varies from 2-3 (add, multiply) to 100-200 (gradient, divergence, rotor). 
The resulting comparison base can be used to determine the complexity of other mathematical terms 
[3].  
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The proposed methodology for evaluating the DS of textual and formula information is as follows: 

1 For each sub-paragraph to write out 10 key terms, the knowledge of which is necessary for 
understanding the text and is an indicator of the educational material assimilation. Keywords from 
all the sub-paragraphs of the first paragraph should be placed in a file T1.txt. To repeat all this for 
the other paragraphs by creating the files T2.txt, T3.txt, … 

2 To collect all the selected key terms in a text file and to rank them basing on semantic complexity, 
dividing all physical terms and ordinary words into 6 categories according to the method discussed 
in [2]. To create a file Slovar.txt, which lists all terms (including double terms) with the indication 
of the difficulty category in numerical form. To take into account previously obtained estimates of 
the mathematical terms complexity [3]. 

3 Using a special program Slozhnost.pas that accesses the dictionary Slovar.txt to analyze files 
T1.txt, T2.txt, T3.txt ... and to determine the total amount of information contained in the key 
concepts from the various paragraphs, as well as the average information capacity of the key 
concepts  for each th paragraph. The formula is applied: 

 where  is the number of uses of the  term, and  is its 
complexity. 

4 For each paragraph, to estimate the proportion  of mathematical and other formulas in relation 
to the total volume of the text. To do this, read the formulas, naming the values included in it, for 
example , – “density is equal to the ratio of mass to volume”.  

5 For each sub-paragraph, to write out 5 key physical or mathematical terms of maximum 
complexity used in mathematical formulas. To create files for each paragraph F1.txt, F2.txt, 
F3.txt... containing the keywords included in the formulas.  

6 To evaluate the complexity of each term, to create a dictionary Slovar1.txt and use the program 
Slozhnost.pas for each paragraph to determine the total amount of information in keywords and 
the information folding coefficient (IFC) , where  is the number of key 
concepts in the formulas of the th paragraph. 

7 From different sections of the manual to randomly select sentences, to determine the average 
word length and the average number of syllables in words, to find the structural complexity and 
the complexity index of the sentence structure   

8 For each section, to calculate the differential and integral didactic complexity  

    
9 For each paragraph and each chapter, to calculate the IDC separately for textual and formula 

information:  

     
 

 
where  is the paragraph number of the th chapter ( 1, 2, ..., 5),  – the quantity of paragraphs 
in the th chapter. 
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Table 1. Results of the assessment of the didactic complexity of the physics sections. 

 

The results of the DC assessment are presented in Table 1 which contains the columns: 1) the number 
of paragraph ; 2) the paragraph title; 3) the volume of the th paragraph in pages; 4) the semantic 
complexity of the key concepts of , measured with the help of the program; 5) the number of key 
concepts of ; 6) the information folding coefficient  in keywords selected from the 

th paragraph; 7) the semantic complexity of the key physical and mathematical concepts of  that 
make up the formulas; 8) the number of key concepts in the formulas ; 9) the information folding 
coefficient  in the key concepts included in the formulas; 10) the proportion of formulas 
in the text ; 11) differential didactic complexity ; 12) integral didactic complexity . For the 
analyzed textbook, the average word length in syllables is = 3.17, the average sentence length is 

=11.9 words, the indicator of the sentence structure complexity is =1,3. 

Table 1 shows the  and  for each section and paragraph; basing on it, the histograms in Fig. 
1 and 2 are constructed. From Fig. 1.1 it is seen that the sections “Electrodynamics” (24.7) and “Atomic 
and Nuclear Physics” (23.5) have the largest  (which is proportional to the average  of key 
concepts and shows the difficulty of understanding ET), then “Molecular Physics and Thermodynamics” 
(19.7), “Mechanics” (18.3), “Optics” (17.6). Since Chapter 3. "Electrodynamics" has the largest volume 
(73 pages), its , which is proportional to the total amount of semantic information, is also maximum 
(Fig. 1.2). It is followed by: 1. "Mechanics" (1040), 5. "Atomic and Nuclear Physics” (800), 4.”Optics“ 
(800) and 2. ”Molecular Physics and Thermodynamics" (690). Chapter 3. "Electrodynamics" is 
characterized by a high  for text (16.8) and formulas (23.9) and a large proportion of formulas; 
therefore, it has the highest  (24.7). In section 5. "Atomic and Nuclear Physics", the  of the 
text is high (18.2), but the  for formulas is not large (9.9), the fraction of formulas  is small, the 
volume of ET is small (34 pages), so with a high  (23.5), the integral  is not high (798). 

i -i
TiI

TiN TiTiiT NIIFC /=
-i FiI

FiN
FiFiiF NIIFC /=

e iDDC iIDC
WD

SD StrS

DDC IDC

DDC IFC

IDC

IFC
DDC IFC
IFC e

DDC IDC

0184



 

 

 
Fig. 1.  and  indicators for individual sections of physics in [15]. 

From table. 1 it is possible to calculate the IDC of the textual and formula components for each chapter 
of the manual [15]; the resulting distribution is shown in Fig.1.2. The share of the formula  in the 
total complexity  of each physics section  ( 1, 2, …, 5) is shown 
next to it. It turns out that in the manual [15] the most complex in mathematical terms is Chapter 3. 
“Electrodynamics” (  528), which uses the concepts “circulation”, “divergence”, “rotor”; the least 
complex is Chapter 5. “Atomic and Nuclear Physics” ( 36). 

 
 Fig. 2. Indicators of  and  in individual paragraphs of the textbook [15]. 

As follows from Fig. 2.1 and 2.2, the  indicators of some paragraphs of the textbook [15] differ 4 
times (paragraphs 4 and 17), and the  – 24 times (paragraphs 4 and 9). The highest  is in 
paragraph 17. “Elementary particles” (key concepts: neutrino, positron, meson, antiparticle, hadron, 
lepton, annihilation, quark, baryon, hyperon, gluon), the smallest – paragraph 4. “Hydro- and 
aeromechanics” (also it corresponds to the smallest ). Paragraph 9. “Magnetism” has the maximum 
volume (32 pages) and the largest  (883).  
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Fig. 3. Paragraphs distribution of the textbook [15] within space 

“textual  vs. formula ”. 

Let us consider the paragraphs distribution for the textbook [15] within the space “textual  – formula 
” (Fig. 3). The textual  for most paragraphs is in the range from 7 to 20, and the formula 
 is in the range from 7 to 30. Since the points corresponding to the paragraphs are located 

randomly, and do not line up, it can be argued that the  for textual and formula information are 
weakly correlated with each other and are independent characteristics of educational texts in physics. 
From Fig. 3, it is seen that p. 17 has a high , but there are no formulas, and pp. 1, 3, 6, 8, 9, 10 
have the high , i.e. the mathematical models discussed in them, is difficult to understand. 

5 CONCLUSIONS 
The article proposes a method for assessing the differential and integral didactic complexity of 
educational texts in physics. It consists in identifying the key concepts in the text, formulas and 
determining their average information capacity ( ). When assessing the semantic complexity of 
scientific concepts, the quantity of words in the concepts definitions, their entry into the linguistic picture 
of the world, and the degree of abstraction are taken into account. In addition, the structural complexity 
of the text, depending on the average length of words and sentences, is taken into account. As the 
analysis result of the textbook [15] it is found that the sections “Electrodynamics” and “Atomic and 
Nuclear Physics” are the most difficult to understand; their , which shows the complexity of 
elementary statements, is high. The total amount of time and effort required to master all the educational 
material is characterized by ; the section "Electrodynamics" has significantly more  than other 
sections of physics, which is caused by the large volume and use of concepts with a high degree of 
abstraction. Of the all paragraphs, p. 9 “Magnetism” has the largest ; this is due to the objective 
complexity of magnetic phenomena. Using the proposed method of key concepts helps to assess the 
didactic complexity of various educational texts and make their comparison. 
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CYBERNETIC MODEL OF THE EDUCATIONAL PROCESS 
CONSIDERING DISTRIBUTION OF LEARNING MATERIAL 

ELEMENTS BY COMPLEXITY 

Robert Mayer 
The Glazov Korolenko State Pedagogical Institute (RUSSIAN FEDERATION) 

Abstract 
The cybernetic model of the didactic process based on the metaphor “the student's brain is a decoder 
with limited throughput capacity” is proposed. The didactic system includes: 1) the person managing 
learning (PML), who formulates the goals and objectives of learning, chooses teaching methodology 
and means of training, time and place; 2) the sources of educational information (teacher, textbooks, 
the Internet, etc.); 3) the student, who can be considered as a system consisting of sensory organs, a 
“brain decoder”, long-term memory and manipulators, that is, hands, with which the student writes in a 
notebook, leafs through textbooks, controls electronic devices, etc.; 4) notebooks for writing-down-and-
reading important thoughts and examples of completing educational tasks; 5) control and test materials 
for PML to determine the student’s knowledge level, implementing feedback. 

The student perceives the flow of verbal information, which can be presented in the form of a text and 
decomposed into separate learning material elements (LME, i.e. words, elementary phrases). Using the 
method of counting words in definitions, as well as the paired comparisons method, it is possible to 
assess the complexity of individual terms or elementary statements. This allows to analyze the 
distribution of LME by complexity, building a complexity profile of the message (text), i.e. the 
dependence graph of the LME number in the teacher's message by their complexity. 

The student’s “brain decoder” is considered as a communication channel with noise, the throughput 
capacity of which depends on the complexity of words (ideas) and the student’s training degree. This 
takes into account: 1) the distribution of the studied LME by complexity; 2) mathematical regularities of 
assimilation and forgetting; 3) the student's ability to understand more than he/she knows, and to 
assimilate issues from the “nearest development zone”; 4) the limited throughput capacity of the "brain 
decoder". 

A computer program in the Pascal has been created, with the help of which it was possible to simulate: 
1) slow knowledge increase without training, but only due to the presence of the student in the 
information environment created by other people, the Internet, television, etc.; 2) training without any 
control of the knowledge level (open didactic system): when the teacher “breaks away” from the student, 
the knowledge growth stops, it can start being forgotten; 3) training with control of the knowledge level 
(closed didactic system), in which the student's knowledge is periodically monitored; 4) interrupted 
learning, when the complexity of the studied issues is sharply reduced, which leads to a decline in total 
knowledge and a decrease in the understanding threshold. 

Training results are characterized by differential and integral learning coefficients. On the computer 
screen, for various points in time, the complexity profiles of the studied and assimilated educational 
information are built, as well as the dependency graphs of the comprehension coefficient on complexity, 
the total knowledge level and understanding threshold on time. The paper contains 8 figures that depict 
a cybernetic learning system and more than 50 different graphs. The considered model contributes to 
the development of the information-cybernetic approach to the didactic system analysis and the 
mathematical learning theory. 

Keywords: didactics, cybernetic approach, computer modeling, learning, complexity, control theory, 
feedback. 

1 INTRODUCTION 
The application of the information-cybernetic approach to studying didactic processes contributes to the 
development of the learning theory, allows to study the structural and functional organization of the 
didactic system (DS), to optimize the interaction of teachers, students and various learning tools. At the 
same time, any purposeful behavior of the DS is considered as a result of management, that is, such 
an impact on the control object (student), to make it behave in the required way, pass into a given state 
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and achieve the set goals. The cybernetic approach is an important theoretical method that raises 
didactics from the level of qualitative descriptions and reasoning to the level of quantitative models and 
logical-mathematical proofs. This leads to the development of a mathematical theory of training, which 
being based on psychological regularity, acquires the ability to explain, analyze and predict the behavior 
of the studied didactic systems. As it is noted by V.E. Firstov, "pedagogy is presented more as 
phenomenological theory, but it has significant cybernetic content, which objectively becomes more with 
the increasing informatization of the educational space, and the issues of modeling, interpretation and 
forecasting of didactic processes become essential" [1]. 
The close connection between cybernetics and pedagogy is due to the purposefulness and informational 
essence of the learning process. The purpose of pedagogical cybernetics is to develop and substantiate 
the cybernetic concept of education, development and training management. The studying object of 
cybernetic pedagogy is the systems like "teacher-students”," educator – pupils”, "headmaster – teaching 
staff – parents – students”, "teacher – computer – student", etc. They belong to control systems, because 
they have all the main features of cybernetic systems [2]: the presence of a control unit that sets the 
purpose of functioning, direct and feedback connections, control signals and information flows. 
Pedagogical cybernetics studies didactic systems from the point of view of management processes, 
system organization and information processes. The main task of managing the educational process is 
to increase the volume and overall organization of the students' knowledge system, the formation of 
appropriate skills and abilities. The following methods are used to study DS: 1) the experimental study 
of didactic processes and systems; 2) the theoretical methods consisting in the use of information theory, 
mathematical logic, automata theory, regulation and control theory, queuing theory, the theory of 
synthesis of information systems, etc.; 3) physical, mathematical or computer modeling. 
The purpose of the research is to apply an information and cybernetic approach to the study of DS using 
a computer model that takes into account: 1) different complexity of the studied learning material elements 
(LMEs); 2) limited bandwidth of the "brain decoder” and its dependence on the LMEs complexity; 3) 
student's ability to understand more than he knows and assimilate the LMEs that are in the “zone of their 
closest development”; 4) the laws of the processes of perception, understanding, memorizing and 
forgetting new information. The DS model should have a high degree of generality and correspond to 
various situations. The topicality of the designated problem is due to the need to study and clarify the basic 
laws of the educational process, to search for the most effective ways to optimize it.  

The methodological basis of the research is the works by B.M. Velichkovskij [3], L.S. Vygotsky, V.I. 
Zagvyazinskij [4], T.P. Zinchenko [5] S.L. Rubinstein (cognitive psychology and didactics); N. Wiener  
[6], V.M. Glushkov, A.K. Guc [7], N.P. Demenkov [8], V.P. Mel’nikov and A.G. Shirtladze [9], D.A. 
Novikov [10, 11], I.R. Prigozhin, G. Haken (cybernetics and synergetics); A.S. Zvenigorodskij [12], L.P. 
Leont’ev and O.G. Gohman [13], T.V. Min’kovich [14], B. Abersek, B. Borstner and J. Bregant [15], Ph. 
Baron [16], V.K. Grover [17] (cybernetic pedagogy); A.P. Sviridov [18], A.V. Solovov [19], V.E. Firstov 
[1], R. Bush and F. Mosteller [20] (mathematical modeling of learning). This article is the development 
of the ideas that are presented in the works of the author [21-23]. 

2 RESULTS 

2.1 Cybernetic approach to the didactic system 
One of the studying control systems methods is the cybernetic modeling method. It means abstracting 
from the physical nature of the object under study, considering it as a system consisting of information 
converters, and taking into account information flows, control influence, direct and feedback connections 
[21]. The use of cybernetic models in didactics allows us to create a mathematical and computer model 
of the educational process, conduct a series of computational experiments under various system 
parameters and initial conditions, build graphs, carry out quantitative interpretation and justify some 
important ideas of the training theory, based on the psychological laws of perception, memorization and 
forgetting. The monograph [22] shows that it is possible to create a computer model of the didactic 
process that reads data on the distribution of educational material from a file, numerically solves the 
corresponding system of mathematical equations and draws a graph of dependence of the students' 
knowledge of a particular topic on time.  

Under the didactic system (DS), we understand a combination of interacting teachers, students and 
teaching tools, aiming to form certain students' knowledge, abilities and skills in students. DS refers to 
closed cybernetic systems, and in the roughest approximation it contains a teacher (a statement of 
learning goals and objectives, a source of educational information), a student and control–test materials. 
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The teacher's task is to manage the student's learning activity, leading to the formation of the required 
knowledge, skills and abilities. During the teacher's presentation of new material, the student perceives 
a sequence of sentences, which is to some extent equivalent to a student reading a text. Any text 
contains simple and complex LME (concepts, ideas), so we can talk about the complexity profile of the 
text, showing the frequency dependence of various LMEs using on their complexity. The information 
received from the teacher is decoded by a "brain decoder", and part of it passes into the student’s long-
term memory, where it is embedded in the system of already existing knowledge [23]. If necessary, the 
required information is extracted from long-term memory, and the student answers questions, performs 
test tasks, writes a test paper, etc. 

Any person continuously learns: to speak, read, write and count, studies various disciplines at school 
and university. This happens according to approximately the same scheme: the teacher presents the 
educational material, shows the solution of the problem, the student perceives the information received 
by the senses, decodes it (that is, understands it) and remembers, and then performs the test tasks, 
etc. On the one hand, the teacher organizes the learning process, formulates a goal, issues control 
tasks, etc., and on the other hand, often serves as a information source. Checking the student's 
knowledge can also be carried out in various ways: an oral or written survey, performing independent 
or control work, testing with a computer program use, etc. In preschool educational institutions, the 
teacher’s role is assumed by a preschool teacher and/or parents; at the university, this is done by a 
university teacher. Sometimes the teacher only formulates the purpose and objectives of training, and 
the student independently interacts with information sources (textbooks, Internet information resources, 
etc.). In self-education, the role of a person managing the educational process is performed by the 
student himself. In other cases, a person does not study in the full sense of the word, but has fun talking 
to other people, reading books, watching movies, playing educational games, etc. At the same time, he 
also acquires new knowledge, he develops skills and abilities, that is, he learns. 

 
Fig. 1. The didactic system and the student from the cybernetics point of view. 

In all cases, the didactic system includes (Fig. 1.1): 1) the training manager (TM), who formulates the 
goals and objectives of training, chooses methods and means of training, its time and place; 2) sources 
of educational information (teacher, textbooks, the Internet, etc.); 3) the student, who can be considered 
as a system consisting of sensory organs, a “brain decoder”, long-term memory and manipulators, that 
is, hands, with which the student writes in a notebook, flips through textbooks, controls electronic 
devices, etc. (Fig. 1.2); 4) notebooks for recording and reading important thoughts and examples of 
completing educational tasks; 5) control and test materials for the TM to determine the level of the 
student’s knowledge, implementing feedback. TM exerts controlling influences on the student, on 
information sources and learning tools, receiving feedback from the student (the results of a survey or 
testing). In addition, direct and feedback links are implemented between the student and the information 
sources, the student and the notebook, the student and the testing materials, etc.  

A person's training consists in repeatedly performing the same type of operations: reading, writing and 
pronouncing words, sentences, texts, solving similar equations, performing similar training tasks, etc. 
The studied material can be represented as a large set of elementary quanta of knowledge (LMEs) 
entering the brain – a complex neural network consisting of a huge number of interconnected neurons. 
This leads to the emergence of various information flows, the activation of thinking processes, the 
expansion of vocabulary, the assimilation of some new ideas and methods for solving practical 
problems. Learning takes place in accordance with the principle of “from simple to complex”: first, the 
child learns simple, and then more complex LMEs. An important role in human development is played 
by the information (language) environment created by other people, the Internet, television, etc. 
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The proposed model is based on the metaphor “the student's brain is a decoder with a limited 
bandwidth". The student perceives the flow of verbal information, which can be represented as a text 
and decomposed into separate LMEs (words, elementary phrases). Using the method of counting words 
in definitions, as well as the method of paired comparisons, it is in principle possible to assess the 
complexity of individual terms or elementary statements [23]. This allows us to analyze the distribution 
of LMEs according to complexity by constructing a complexity profile of the message (text), that is, the 
graph  of the dependence of the words frequency (LMEs) in the teacher's message on their 
complexity. 

The student's "brain decoder" is engaged in semantic processing of incoming information. It is actually 
a communication channel with noise, the bandwidth of which depends on the complexity of the LMEs 
(words, ideas), as well as the limit (boundary) of the student’s understanding , that characterizes his 
degree of learning [23]. With a high probability a person understands and remembers simple words  
( 1) and with a low probability – complex ones ( 0). It is logical to assume that the probability of 
understanding is related to the complexity of the LMEs by a logistic equation: 

. This value is proportional to the part of assimilated LMEs with complexity 
, so  can be called the coefficient of understanding. If , then 0,5. In the process of 

learning,  grows, there is an expansion of the student's ability to decode (that is, understand) and 
assimilate the information communicated to him. 

 
Fig. 2. Complexity profiles of messages received by the student. 

The training content can be characterized by the dependence of the frequency of studied and used 
LMEs on the complexity , which we call the complexity profile of the teacher's messages. The 
graph  characterizes the distribution of the studied LMEs on complexity and in the general case it 
consists of a decreasing curve AE and a bell-shaped curve BCD corresponding to the material being 
studied (Fig. 2). For example, when studying the topic “derivative of a function”, the teacher (and later 
the student) often uses such concepts as "addition", "subtraction", "multiplication", etc., which he/she 
learned earlier. But they are especially active in using the concepts “derivative”, "limit”, “increment”, 
"function", etc., directly related to the topic under study. We consider the following distributions : 
1) no training is carried out (Fig. 2.1), while simple LMEs are used more often than complex ones (for 
example, a child listens to adult conversations every day; a non-specialist is often present at the 
specialists’ discussion; a person who does not speak English lives among English-speakers); 2) a 
teacher explains educational material on a certain topic to a student (Fig. 2.2); during this process quite 
complex LMEs with  from the interval  and simple LMEs ( ) are used; 3) in the lesson 
the teacher explains education material on a certain topic to the student (quite complex LMEs are used, 
for which  lies in the interval ), and away from the lesson the student hears (but does not always 
understand) other LMEs of varying complexity from adults, from TV and the Internet (Fig. 2.3). In the 
second and third cases, as the complexity of the training content grows, the maximum C of the graph 
shifts towards increasing complexity (to the right).  

2.2 The proposed computer model of training 
The computer program that simulates the educational process is written in the ABCPascal environment. It 
contains a cycle in time t. Each iteration (cycle turn) corresponds to a new school day, at the beginning of 
which the teacher, taking into account the test results, chooses the training content  (distribution . All 

 LMEs are numbered, and as the complexity of the LMEs  increases, their number  decreases. 
The program, based on the distribution of LMEs  and the training content  randomly selects 

100 – 500 LMEs, then calculates the coefficient of understanding  for each of them and models 
their assimilation, calculating the knowledge level of the th LME . To take into account forgetting, 
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new reduced values  are calculated in a cycle that iterates through all the learned LMEs. The program 
simulates the student's testing in 5 – 30 days, this allows to determine the value  and, if necessary, 
adjust the complexity of the training content . The simulation results are displayed on the screen in digital 
or graphic form. 

It is convenient to discuss the didactic process modeling on the example of replenishing the child’s 
vocabulary who is gradually turning into an adult. This is somewhat similar to the development of a new 
academic discipline or knowledge field. In all these cases, we are talking about the gradual perception, 
understanding and memorization of new LMEs (words, ideas). In the proposed model, the following 
designations are adopted:  - the day number;  the word number (LMEs);  the complexity of 
the th word; the dependence of the words quantity of the studied language (or scientific terms 
found in the studied knowledge field) on their complexity;   the dependence of the words 
frequency used by the teacher on their complexity;  the average complexity of LMEs discussed at 
the lesson (training content);  the quantity of uses (perceptions and pronouncements) of the th 
word by the student;  the level of knowledge of the th word, equal to the probability of a correct 
understanding its meaning ( , 1,..., ); the number of LMEs perceived by the student 
during the day;  – the total amount of acquired knowledge with complexity ;  – 
understanding probability of LMEs with complexity  by the student;  – the limit of understanding (

0.5);   – the coefficients of assimilation and forgetting. 

Let us formulate the principles underlying the proposed training model: 

1 The training material (for example, language) contains 5000 LMEs (words), each of which is 
characterized by complexity  ( 1, ..., ; 1, ..., 100). As the number  increases, the 
complexity of the word  increases so that a regularity is fulfilled: the greater the complexity of 
the words (LME), the smaller their quantity. In one case, the dependence of the words quantity 
on the complexity is expressed as follows:  In another 
version of the model, the complexity of words is calculated by the formula 

  

2 At the moment 0, there is no knowledge: 0 for everyone . After the start of training, the 
student (child), communicating with teachers and parents, perceives 100 – 500 simple and 
complex LMEs per day. With a single reference to the th LME, knowledge  increases 
proportionally to the coefficients of assimilation  and understanding : 

    
   

 
The multiplier  does not allow the variable  to exceed the maximum value 1. 

3 In the process of learning, the values  grow, the total amount of knowledge 
 increases; this leads to an increase in the ability to understand new 

information, to assimilate LMEs with higher complexity, which are in the “zone of the closest 
development”. The limit value of the complexity  increases, for which  During 
each iteration by time , i.e. for each day, the program recalculates the boundary of 
understanding  which shifts in the direction of increasing complexity (to the right). 
The coefficient of understanding depends on the value  so: 

 
at 

that  
4 To take into account forgetting, in the body of the cycle on time , a software cycle on  is 

organized, in which all the LMEs are sorted out and new values  are calculated:   

                  
Here  is the forgetting coefficient. At the same time, it is believed that the speed of forgetting is 
proportional to the knowledge amount. A more complex model takes into account the decrease 
in the forgetting coefficient  with an increase in the number of uses  of the student to the 
th LME (word):

  
 As the value  increases, the forgetting 

coefficient decreases from 0.0051 to 0.0001. 
5 After 5 – 30 days, the teacher conducts a test, determining the knowledge level on 10 recently 

studied LMEs. The use of a test containing 10 questions with complexity  (
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1, 2, …, 10) is simulated. The program compares the total knowledge  of all LMEs that 
have the complexity  with the required level  and determines the limit value of complexity 

 for which . After that, the training content is adjusted, and the maximum C is 
shifted by 3 units to the right (  assigned ), ending up in the student's “closest development 
zone”. 

6 The learning results are characterized by a differential assimilation coefficient 

 and an integral assimilation coefficient  If the student has 
mastered all the LMEs with complexity , then  and  for all . On the 
computer screen for different time points, the complexity profiles of the studied LMEs  and 
the learned LMEs  are built, as well as graphs of the dependencies of the understanding 
coefficient on complexity , the total knowledge level  and the understanding threshold 

 on time. 

2.3 The results of modeling the educational process 
The proposed computer model allows us to study the features of the educational process under various 
system parameters: the assimilation coefficients  and the forgetting coefficient , the quantity of 
LMEs  that the student operates with during the day, complexity profiles of the educational material 

, the frequency of monitoring the student's knowledge, the quantity of questions in the test, etc. 
The following situations have been modeled: 

1. Increasing knowledge without systematic training. A pupil is in an environment in which the 
surrounding people exchange LMEs (words, ideas). Since there is no systematic training, the level of 
his/her knowledge increases slowly. Fig. 3.1 shows graphs  and  at the moments  
…,  at 0,001. It is clear that the pupil first learns simple LMEs, and then, as the limit of 
understanding  shifts to the right, he/she assimilates more and more complex LMEs. When meeting 
with LMEs located to the right of the “zone of his closest development” (for them ), he does 
not understand them and cannot assimilate them. Similar processes occur when a child learns to speak, 
or when a scientist learns the language of a tribe that speaks an unfamiliar language. Fig. 3.2 shows 
graphs  with different forgetting coefficients of 0.0005; 0.001; ...; 0.005, when 200, 
0.1. It can be seen that with large  (0.002 and higher) the knowledge amount acquired by the student 
first increases, and then remains constant, which corresponds to a dynamic balance between incoming 
and forgotten information. At lower values , the knowledge amount  increases approximately in 
proportion to time. The fractures in the graphs correspond to sharp shifts in the limit of understanding 

, thanks to which the student becomes able to understand new more complex LMEs. 

 
Fig. 3. Slow increase of knowledge in the absence of training. 

2. Learning without knowledge control (open system). In the learning process, the teacher, in 
addition to simple LMEs, often actualizes issues whose complexity lies in a certain range . If this 
range is located near the “zone of the closest development”, then the student learns the corresponding 
LMEs, the understanding curve shifts towards the higher . In the absence of feedback, the teacher 
cannot assess and take into account the student’s level of knowledge, but simply increases the average 
complexity  of the discussed LMEs. If the speed of shifting the maximum of complexity  is not 
great, then the student keeps up with the teacher and learns the material reported to him (Fig. 4.1). 
There may be a situation when the teacher increases the complexity of the material being presented too 
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quickly. In this case, he “breaks away” from the student, who ceases to understand the teacher; the 
growth of knowledge stops, they can begin to be forgotten (Fig. 4.2). 

 
Fig. 4. Learning without knowledge control (open DS). 

3. Training with the control of the student's knowledge (closed system). During the lesson, the 
teacher often updates the LMEs, the complexity of which is contained in the interval . When this 
range coincides with the “zone of the closest development”, the student's knowledge increases, the limit 
of understanding  grows. There is feedback in the system: the teacher periodically conducts testing, 
which allows him to approximately assess the student's knowledge and correct the complexity of the 
training content . As a result, the vertex C of the bell-shaped part of the distribution  (Fig. 2) 
either remains in place or moves to the right, while being in the student’s “zone of the closest 
development”. Regular testing does not allow the teacher to "break away" from the student. The resulting 
graphs  and  corresponding to moments   are shown in Fig. 5. 

 
Fig. 5. Training with periodic knowledge control (closed DS). 

4. Interrupted training. The teacher trains the student until the moment , and then the training stops, 
or its intensity significantly decreases (  decreases from 500 to 100 LMEs per day). If the forgetting 
coefficient is high enough (due to low motivation, lack of practical tasks, high abstraction of the issues), 
then, as the model shows, the student begins to forget the most complex LMEs; this leads to a decrease 
in total knowledge  and a sharp decrease in the threshold of understanding . The student's 
knowledge system tends to a state of dynamic equilibrium, when the forgetting rate becomes equal to 
the receipt rate of new information. 

7±с

b

c )(sm

)(sZ ),(sP <1t ...,2 <t ,6t<

't
d

)(sZ b

0194



 

 

 
Fig. 6. The results of interrupted learning modeling. 

Fig. 6 shows the complexity profiles of the knowledge acquired by the student  for various 
moments ; here with an increase in the quantity of requests , the forgetting coefficient  
decreases. First, a closed DS is implemented, the teacher tests the student, the maximum of difficulty 

 is in the “zone of the closest development”, shifting to the right; the graphs    
for moments 700 and 1500 are shown in Fig. 6.1. At the moment 1600, studying of 
complex issues suddenly stops (for example, the holidays begin), the graph  quickly shifts to 
the left (  becomes equal to 30). Let us say that the forgetting coefficient is high enough, which 
corresponds to a poor assimilation of knowledge. Complex LMEs ( ), to which the student does 
not address daily, are quickly forgotten. The graphs  and  for the moments 1600, 

2500 and 2500 are shown in Fig. 6.2. A gradual decrease in the knowledge amount  at 
some point of time leads to a sharp decrease in the understanding threshold . In the case when the 
forgetting coefficient  is small (for example, due to multiple revision of the studied material), the 
knowledge amount decreases more slowly after the ending of training. 

Fig. 7 shows the results of modeling interrupted learning with different revision durations of the studied 
material . During the period from 0 to  the teacher reports new knowledge, the complexity 
of the training content  increases (closed DS), then  remains constant, revision occurs, and at the 
end of training ( ), the complexity of the training content  decreases sharply from 50 to 20. A 
model with a variable forgetting coefficient is used (  decreases with an increase in the quantity of 
requests to the th LMEs). The cases are considered: 1) the revision time is short ( 100), the 
student does not have time to form solid knowledge, the average coefficient of forgetting the studied 
LMEs at the end of training is large (Fig. 7.1); 2) 1000, the student forms strong knowledge, the 
average forgetting coefficient at the moment  is small (Fig. 7.2). In the first case, after the end of 
training, the recently studied LMEs begin to be forgotten, the threshold of understanding  decreases 
rapidly. In the second case, during the revision , the student repeatedly refers to the studied 
LMEs, the limit of understanding  becomes a little more than complex  of the training content (Fig. 
7.2). At  when the training is over, the values  and  decrease very slowly; this means 
that the knowledge is assimilated more firmly. 

 
Fig. 7. Changes in the total level of knowledge  and the understanding threshold . 
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3 CONCLUSIONS 
The article offers a new approach to the cybernetic modeling of the educational process, which takes 
into account: 1) the complexity profile of the teacher's messages, that is, the distribution of the studied 
LMEs by complexity; 2) the mathematical regularities of assimilation and forgetting; 3) the student's 
ability to understand more than he/she knows and assimilate LMEs from the “zone of the closest 
development”; 4) the limited bandwidth of the "brain decoder", its dependence on the student's level of 
training. The computer program used allows to simulate: 1) an increase in knowledge without training, 
but only due to the presence of the student in the information environment created by other people, the 
Internet, television, etc.; 2) training without knowledge level control (open DS), when the teacher "breaks 
away” from the student; 3) training with knowledge level control (closed DS), in which the student's 
knowledge is periodically monitored; 4) interrupted training, when the complexity of the studied LMEs is 
sharply reduced. This model allows us to look at the educational process from a different angle and 
contributes to the further development of the information and cybernetic approach to the analysis of 
didactic systems. 

REFERENCES 
[1] V.E. Firstov Matematicheskie modeli upravlenija didakticheskimi processami pri obuchenii 

matematike v srednej shkole na osnove kiberneticheskogo podhoda [Mathematical models of 
management of didactic processes in teaching mathematics in secondary school on the basis of a 
cybernetic approach]. Diss. … dokt. ped. nauk. – Sankt-Peterburg, 2011. 460 p.  (in Russian) 

[2] A.A. Krushanov Ponjatie “upravlenie” v kiberneticheskom kontekste [The concept of “control” in the 
cyber context] // Philosophical journal. 2017.  Vyp. 23 (dekabr'). pp. 220 – 279. (in Russian) 

[3] B.M. Velichkovskij Kognitivnaja nauka: Osnovy psihologii poznanija [Cognitive science: 
Foundations of psychology of cognition]: v 2 t. T. 1. Moscow: Smysl: Akademija, 2006. 448 p. (in 
Russian) 

[4] V.I. Zagvjazinskij Teorija obuchenija: Sovremennaja interpretacija: Ucheb posobie dlja stud. vyssh. 
ped. ucheb. zavedenij [Theory of education: Modern interpretation: Textbook for students]. Moscow: 
Izdatel'skij centr “Akademija”, 2001. 192 s. (in Russian) 

[5] T.P. Zinchenko Pamjat' v jeksperimental'noj i kognitivnoj psihologii [Memory in experimental and 
cognitive psychology]. Sankt-Peterburg: Piter, 2002. 320 p. (in Russian) 

[6] N. Wiener Cybernetics or the Control and Communication in the Animal and the Machine.  
Cambridge: The Technology, 1948. 194 p.  

[7] A.K. Guc Kibernetika: uchebnoe posobie [Cybernetics: textbook.]. Omsk: Izd-vo Om. gos. un-ta, 
2014. 188 p. (in Russian) 

[8] N.P. Demenkov, E.A. Mikrin Upravlenie v tehnicheskih  sistemah: uchebnik [Management in 
technical systems:  textbook]. Moscow: Izdatel'stvo MGTU im. N.Je. Baumana, 2017. 452 p. (in 
Russian) 

[9] V.P. Mel'nikov, A.G. Shirtladze Issledovanie sistem upravlenija: uchebnik dlja akademicheskogo 
bakalavriata [Research of control systems: textbook]. Moscow: Izdatel'stvo Jurajt, 2016. 447 p. (in 
Russian) 

[10] D.A. Novikov Cybernetics: From Past to Future. Studies in Systems, Decision and Control. – 
Heidelberg: Springer International Publishing, 2016. 107 p. (in Russian) 

[11] D.A. Novikov Teorija  upravlenija  obrazovatel'nymi sistemami [Theory of educational systems 
management]. Moscow: Narodnoe obrazovanie, 2009. – 416 p. (in Russian) 

[12] A.S. Zvenigorodskij Kiberneticheskie osnovy processa ponimanija smysla teksta [Cybernetic 
foundations of the process of understanding the meaning of the text] // Artificial Intelligence. 2010. 
№ 4. pp. 82-89. (in Russian) 

[13] L.P. Leont'ev, O.G. Gohman Problemy upravlenija uchebnym processom: Matematicheskie modeli. 
[Problems of educational process management: Mathematical models]. Riga, 1984. 239 p. (in 
Russian) 

[14] T.V. Min'kovich O pol'ze kiberneticheskih analogij v didaktike [On the use of cybernetic analogies in 
didactics] // Informatization of education and science. №4 (8). 2010. pp. 142-156. (in Russian) 

0196



 

 

[15] B. Abersek, B. Borstner, J. Bregant The Virtual Science Teacher as a Hybrid System: Cognitive 
Science Hand in Hand with Cybernetic Pedagogy // Journal of Baltic Science Education. 2014. Vol. 
13. № 1. 

[16] Ph. Baron A Cybernetic Approach to Contextual Teaching and Learning // Constructivist Foun-
dations. 2017. Vol. 12, № 1. pp. 91–100. 

[17] V.K. Grover Classroom Cybernetics: an Approach for Effective and Efficient Classroom Teaching// 
International Journal of Research in Advent Technology. 2016. Vol.4, № 1. pp. 45-52. 

[18] A.P. Sviridov Osnovy statisticheskoj teorii obuchenija i kontrolja znanij [Fundamentals of the 
statistical theory of learning and knowledge control]. Moscow: Vysshaja shkola, 1981.  262 p. (in 
Russian) 

[19] A.V. Solovov Jelektronnoe obuchenie: problematika, didaktika, tehnologija [E-learning: problems, 
didactics, technology]. Samara: Novaja tehnika, 2006. 462 p. (in Russian) 

[20] R. Bush, F. Mosteller Stohasticheskie modeli obuchaemosti [Stochastic models of learning ability]. 
M: Gosudarstvennoe izdatel'stvo fiziko-matematicheskoj literatury, 1962. 484 p. 

[21] R.V. Mayer Informacionno-kiberneticheskij podhod k issledovaniju didakticheskih system 
[Information-cybernetic approach to the study of didactic systems] // Control sciences. 2018. № 5. 
pp. 66-72. (in Russian) 

[22] R.V. Mayer Issledovanie matematicheskih modelej didakticheskih sistem na komp'jutere: 
monografija [Research of mathematical models of didactic systems on computers: monograph]. 
Glazov: Glazov. gos. ped. in-t, 2018. 160 p. (in Russian) 

[23] R.V. Mayer Mozg uchenika kak dekoder s vozrastajushhej propusknoj sposobnost'ju: rezul'taty 
imitacionnogo modelirovanija [The student's brain as a decoder with increasing bandwidth: the 
results of simulation modeling] // NIR. Socio-humanitarian research and technologies. 2019. № 
4(29). pp. 3 – 8. (in Russian) 

0197



 

 

POWERING STUDENT ENGAGEMENT WITH DIGITAL 
STORYTELLING AND MACHINE LEARNING 

N. Rizk 
University of Houston (UNITED STATES) 

Abstract  
Digital Storytelling can be an effective educational tool for teachers, but its most significant potential is 
for students who create their own stories. This type of activity can generate interest, attention, and 
motivation for the "digital generation" students in today’s classrooms. The process can take advantage 
of the multimodal, creative talents of students as they begin to research and tell stories of their own 
while analyzing and synthesizing a wide range of content. One of the greatest advantages of using 
digital storytelling in the classroom is that it is a medium that is accessible to all types of learners. It does 
not require that students must communicate in writing, or visually, or that they are a confident public 
speaker. Storytelling engages all learning styles at a variety of levels. In addition, research shows that 
students learn most effectively when their emotions, as well as their intellect, are engaged. 

This paper presents an approach with both digital storytelling and supervised machine learning of 
students’ engagement in STEM. Digital story telling are used to identify the factors that likely affect the 
students’ engagement. The supervised machine learning is modelled to predict the positive attitudes 
toward science, interests in STEM disciplines, and strengthen their intentions to pursue education 
pathways to science-related careers. The performance of model is evaluated through the decision tree 
and Naïve Bayes. Overall, the model has achieved a good prediction accuracy of 80.8%, along with 
limitations. 
Keywords: Engagement and Retention, Machine learning, Digital Storytelling. 

1 INTRODUCTION 
Educational researchers have identified several variables that contribute to the leaking STEM pipeline. 
The dearth of female and minority STEM role models (Woodcock, Hernandez, Schultz, Estrada & 
Chance, 2012), math and science instruction that fails to provide real-world applicability (Gray & Albert, 
2013) and low participation among students in STEM research (Woodcock et al., 2012) are factors that 
influence students either leaving STEM or discounting it as a possibility. These findings illustrate the 
importance of providing students with exposure to role models, career information, and real-life 
experiences that foster a more holistic understanding of STEM careers. The purpose of this project is to 
examine how informal education and programming, specifically through coding using digital storytelling, 
can provide a viable solution toward increasing STEM equity and access for historically 
underrepresented students. Examining the relationships between near-peer mentoring, programming 
self-efficacy, and STEM identity will broaden the knowledge base in terms of evidence-based practices 
that increase the retention of females in computer science disciplines. 

In the current project, the medium of digital storytelling provides a unique opportunity for students to use 
technological innovations to change the cultural narrative using their own voice and personal 
experiences. Digital storytelling refers to a process of creating a short and purposeful movie containing 
images, video and audio clips, music soundtrack that work together to tell a story. An original script, 
often in the author’s own voice, combined with multimedia elements are key components of the process. 
Topics for digital stories can vary from instructional subjects to personal reflections. A digital story 
typically runs for 3 to 5 minutes and can be prepared by any age group including K-12 students, higher 
education students and adults. Digital storytelling can be used as a Project Based Learning Approach 
(PBL) approach, and has been found to positively impact learning motivation, attitude, problem-solving 
capability, and learning achievement within the PBL context (Hung, Hwang & Huang, 2012). Previous 
research studies demonstrate that students enjoy learning through digital stories and can advance their 
content knowledge of the subject explored (Foelske, 2014). In a study of senior high school students, 
Yang and Wu (2012) reported that students who participated in digital storytelling outperformed 
traditionally taught students in critical thinking, understanding of course content and enthusiasm for 
exploring new material. Student motivation and engagement levels have been reported to increase with 
the use of digital storytelling (Ohler, 2013; Carter and Bruene 2018; Castaneda, 2013). Teachers have 
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indicated that one of the best features of digital storytelling is the ability to motivate users to learn more 
about a subject. 

Educators report that creating digital stories facilitates the development of the 21st century skills 
including creativity, problem solving and media, technology, information, and visual literacy (Kocaman-
Karoglu, 2014; Foelske, 2014). Specifically, digital storytelling can be an instrumental tool for assessing, 
teaching, and developing media literacy as it involves creating videos. Through reflection, a storyteller 
can gain deeper insight into oneself. Storytelling is one way in which people better understand the events 
that have happened in their lives (Lawrence & Paige 2013). By listening to a story, children begin to 
understand sequence, their vocabulary becomes enriched, and they begin to know that they have stories 
to tell (Ho & Funk 2018; Pekdoğan 2016; Flook et al. 2015). The practice of storytelling allows them to 
grow and for the community to take root. 

The following paper is structured as follows: section 2 represents the methodology used, while section 
3, the results are described. Section 4 specifies the conclusions and future work. 

2 METHODOLOGY 
The objectives are to recruit and train a team of 20 female undergraduate students majoring in computer 
science or education to serve as near-peer mentors to middle and high school students, providing coding 
instruction through digital storytelling and improving social emotional learning skills. Activities aim to 
increase undergraduate student participant programming efficacy, STEM identity, persistence in major 
and career choices as well as developing their social and emotional skills to be more engaged in learning 
and more confident and have higher self-esteem. Another objective is to engage 60 female middle and 
high school students in weekly Saturday workshops where 20 undergraduate near-peer mentors will 
lead programming instruction through digital stories and hands-on application activities. Activities aim to 
increase participant coding skills, programming efficacy and STEM identity. 

2.1 Participants  
A total of 20 undergraduate female students (year 1: n=8, year 2: n=12) majoring in computer science 
or education will be recruited to serve as near-peer mentors. Undergraduate students will complete a 
mentor application and interview process. Selection of mentors will target female students from 
underrepresented backgrounds to ensure that program design and implementation is representative of 
the cultural diversity of the mentee population. In 2019-2020 of the 297 undergraduate computer science 
majors, females comprised only 17% (n=51) of this group, with a race/ethnicity distribution of; 2% African 
American, 33.3% Asian American, 21.6% Hispanic, 7.8% International and 23.5% White and 11.8% 
Other. 69% of the female students were classified as first-generation college students. 

A total of 60 middle school (n=30, year 1: n=12; year 2: n=18) and high school (n=30, year 1: n=12; year 
2: n=18) female participants will be recruited via a collaborative partnership with the Microsoft TEALS 
Program. Microsoft TEALS currently partners with 10 high schools in Aldine ISD and 10 high schools in 
Houston ISD in 2020-21 with plans to expand to 15 in Aldine and 17 in HISD in 2021-22. 

2.2 Mentors Training   
Undergraduate mentors will receive training preparing them to design, develop, and share digital stories 
that demonstrate how to code, and are tailored to the reading level and language of their audience. 
Mentors will receive training on culturally responsive computing, managing emotions and achieve 
personal and collective goals and motivational interviewing within the context of instrumental mentoring. 
Mentors are carefully selected to provide participants with mentoring and culturally responsive 
instruction in small group settings as well as guidance on how to empower mentees to co-create thriving 
educational environment and contribute to safe, healthy, and just communities. Mentors will learn how 
to identify, elicit, adapt, and apply students’ cultural and social and emotional skills in framing and 
implementing programing and digital storytelling activities. Mentors will commit to a minimum of 20 hours 
of training prior to interacting with participating girls. In addition to coding, mentors will receive training 
on how to support girls to develop crucial competencies relating to empathy, resilience, and relationship-
building. After the virtual sessions, mentors will collaboratively debrief with the research team to critically 
analyze their own and students’ cultural and language practices, as well as reflect on their pedagogical 
orientations and mentoring practices. 

0199



 

 

2.3 Digital Storytelling design  
Mentors will collaborate with the Project Leadership Team to co-create a series of digital stories, each 
of which will feature a programming concept and a social and emotional learning story. These digital 
stories will be an inspiration for the middle and high schooler to design their own stories on social and 
emotional learning topics such as empathy, building positive relationships, recognizing, and managing 
emotions, problem solving, grit and perseverance, perspective taking, and accept and respect others. 
After designing their own storyboard, they will bring it to life using digital storytelling software.  

Digital Storytelling appeals to students with diverse learning styles and can also be a tool of collaboration 
when students are able to work in groups and provides value in enhancing the student experience 
through personal ownership and accomplishment. All digital stories will be published on the Web and 
shared in an exposition at the end of the intervention, students can share their work with their peers and 
gain valuable experience in critiquing their own and other students’ work, which can promote gains in 
emotional intelligence and social learning.  

The academic performances of the students were measured before and after the intervention of digital 
storytelling. Then, the process of narrative writing with digital storytelling was profoundly and carefully 
explored through observation and field notes, group interviews, audio and video records, student scripts 
and storyboards, and student final products. 

2.4 Digital Storytelling design  
Our goal is to use multiple means to help young adults build their emotional intelligence skills through 
learning coding, interactive activities such as watching a story and learning technology skills, designing 
their own storyboard and convert it to a digital storytelling. By watching and sharing stories students can 
gain better insight into those around them and themselves. Telling a story allows a student to reflect on 
their thoughts and express them with an emotion attached.  

Data collection took place before the informal workshops as a pre-survey. Each week they learn a coding 
topic by watching stories that were shared were prepared beforehand. Each child had the opportunity 
to participate each week and draft his story board. The groups were chosen based on the availability of 
the children on a Saturday morning from 9:00 am to 11:00 am, and the mentor’s availability and 
responsibilities as the guide.  

The post-survey is mainly used to assess the overall impact of digital storytelling on students’ 
performance. The intervention lasted five weeks, and the post intervention lasted one week. The post 
intervention analysis of the improvement of their social and emotional learning such self-esteem, social 
support, empowerment, and behaviors. The writing performance and the quality of digital stories were 
not measured in this study. 

The qualitative analysis steps of the impact of digital story telling contain aspects of task performance 
consciousness, emotion regulations, collaboration, open mindedness, engagement with others and 
compound skills. These steps were taken as a basis in the current study by implementing an 
unsupervised machine learning to evaluate the social emotional learning after the intervention. The class 
scored high in terms of being able to recognize their skills and most specifically can evaluate their 
performance. 

This rubric measured the percent of students who were managing their emotions. The percentages were 
converted into a Likert scale. For the sake of simplicity, the percentages were converted to numbers. 
Meaning that higher percentage of students n were able to handle at least one social and emotional 
learning aspect. In other words, low levels of social and emotional skills can prevent the effective use of 
cognitive skills.  

3 RESULTS 
The purpose of this research is to determine how storytelling would affect the ability of students to 
express their emotions, comprehend the feelings of others and improve their academic performance 
using unsupervised machine learning. The other goal is to use supervised machine learning to predict 
the positive attitudes toward science, interests in STEM disciplines, and strengthen their intentions to 
pursue education pathways to science-related careers. 
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3.1 Unsupervised machine learning model  
The unsupervised machine learning algorithms applied concluded that storytelling did help students with 
their emotional development by giving them the tool they would need to be able to express themselves 
and to enhance their cognitive skills. The action plan implications conclude that the study could be 
conducted using different methods of discussing emotions.  

Students' performance scores were analysed after the intervention through the implementation of 
unsupervised machine learning hierarchical clustering. The implementation of hierarchical clustering 
with three different ‘linkage criteria’ ward, complete and average. The results are presented in a matrix, 
showing what percentage of each aspect have ended up in each cluster (the clusters have been named, 
arbitrarily, ‘A’, ‘B’, ‘C’, and ‘D’). 

The clustering had not been perfect, as no rows has one entry of 100% (it needn’t be in a diagonal, of 
course, since the cluster name assignment is arbitrary). 

Table 1: HAC with ward linkage. 

1-Task performance Consciousness  95 0 0 2 

2-Emotion regulations (emotional stability) 0 93 0 0 

3-Collaboration (Agreeableness) 0   10 2 

4-Open mindedness (openness to Experience) 2   15 0 

5-Engagement with others (Extraversions) 1  5 0 90 

6-Compound skills     88 0 

  A B C D 

The default ‘ward’ linkage, which tries to minimize variance within clusters, has done a good job with all 
six aspects, though there is some leakage into cluster B. 

Table 2: HAC with complete linkage. 

1-Task performance Consciousness  1 0 0 22 

2-Emotion regulations (emotional stability) 0 93 0 0 

3-Collaboration (Agreeableness) 0       

4-Open mindedness (openness to Experience) 99       

5-Engagement with others (Extraversions) 90    1 

6-Compound skills 0   1   

  A B C D 

‘Complete’ linkage has clearly not worked well. It has placed a lot of the dataset into cluster A. Cluster 
C consists of one single aspect 

Table 3: HAC with average linkage. 

1-Task performance Consciousness  0 1 88 1 

2-Emotion regulations (emotional stability) 98 0 0 0 

3-Collaboration (Agreeableness) 0       

4-Open mindedness (openness to Experience) 99       

5-Engagement with others (Extraversions) 90 2   1 

6-Compound skills 0 0 1   

  A B C D 
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Average’ linkage has similar issues to ‘Complete’ linkage. Many datapoints have been placed into a 
single cluster, with two clusters consisting of a single aspect. 

As with the HAC algorithm using ‘ward’ linkage, K-Means clustering has done a good job across most 
of the algorithms. Whereas HAC iteratively decreases the number of clusters by merging them together, 
K-Means clustering maintains a fixed number of clusters (the titular k), but iteratively changes the 
members of each cluster. The silhouette scores of both methods have a high evaluation score and 
suggest that each cluster is very dense, which reflects very good results. 

3.2 Supervised machine learning model  
The unsupervised machine learning algorithms predict the positive attitudes toward science. The predicted 
academic attitudes are linked to these six social emotional learning features: task performance 
consciousness, emotion regulations (emotional stability), collaboration (agreeableness), open mindedness 
(openness to experience), engagement with others (extraversions), and developing compound skills. 

Decision tree is applied to identify students s who are likely to be interested in STEM disciplines. The 
variable of interest in this case is evaluate their positive attitude after the intervention. It has value 1 if a 
student has an average above 0.5 might pursue a STEM career and 0 otherwise. Given the small 
number of features, the focus is on understanding which characteristics of the social and emotional 
learning aspects rate are the most important to predict the positive attitude rate. We believe decision 
trees perfectly fit this study. Decisions trees are intuitive and easy to visualize since they use a tree-like 
model of decisions.  Furthermore, they have high predictive accuracy when optimized. The focus of this 
study is on the application of decision trees on student’s data. The objective is to identify students who 
are likely to to pursue education pathways to science-related careers.  

The model is built using the training set. Then the model use test data to predict for any new students 
whether they are likely to join STEM or not. The values of ‘positive attitudes’ for each student in the test 
dataset are known (average of all aspects). We compare those values to the predicted values to examine 
the accuracy of the model. The accuracy of the model is the proportion of predictions that are correct. 
So, if the accuracy is 60%, it predicts correctly whether students are going to join STEM or not in six out 
of 10 of the cases. 

 
Figure 1: Complexity of the models to the accuracy on the test and the training data. 

This model reaches an accuracy of 80%. This means that it predicts 8 out of 10 times correctly whether 
a student attending the workshops is likely to join a STEM field major or not.  
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Figure 2: Decision tree of social and emotional learning aspects. 

The decision tree shows that emotions regulations and developing compound skills is the sure pathways 
to positive attitudes for science. For this study decision tree is most suitable for the following reasons: 
first to identify the students which are likely to pursue a STEM career soon. Second to create a model 
which is easy to interpret. The decision tree combines both goals. A major advantage of this method is 
that it can be visualized very clearly. This makes the model easy to understand.  

4 CONCLUSIONS 
Our framework combines the convergence of digital storytelling in education with the coding framework 
proves to play a powerful role in teaching and learning. It is an effective way to motivate students to 
become more engaged in learning new content with the help of multimedia technologies used 
(WeVideo). Mayes (2015) acknowledged that motivation can be “difficult to define, measure and control”; 
however, our framework succeeded in demonstrating that the combination of various media repeatedly 
enhance motivation and academic performance. 

Our results yielded interesting findings about the effects of type of interaction on student’s interactions 
with learning technology: digital storytelling. Participants interacting with the Python’s videos were able 
to recall the narrative structure (i.e., core ideas and characters) significantly good, which inspire them to 
design their own stories scripts, storyboard and use digital storytelling to bring their storyboard to life. 

Social and emotional skills have been shown to influence many important life outcomes, but also to 
influence the development and use of cognitive skills. Coupled with increasing awareness of their 
malleability, and their growing relevance for the future world. The decision tree reaches a relatively high 
accuracy of almost 80% on a test dataset with a root of emotional regulations. 

Throughout this research there have been a few ideas for future action research investigations. One 
idea would be to assess overall quality of the script of the digital story. Another idea would be to analyse 
and interpret the quality of audio- and video-recordings in terms of validity and reliability. 
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SENTIMENT ANALYSIS FRAMEWORK TO IDENTIFY STUDENT 
PROFILE 

N. Rizk 
University of Houston (UNITED STATES) 

Abstract 
Discovering student’s personality traits from discussed topics on different social media platforms like 
Twitter, Facebook, etc. is in the heart of research of institutions of higher education. Applications such 
as myPersonality on Facebook are used to collect data about user’s personality. Using data sets from 
social medias or data from applications are used in many studies for training various machine learning 
classifiers. 

The purpose of this study is to use datasets from one of the social media platform GroupMe of one 
computer science course, apply supervised machine learning algorithms to get sentiment analysis about 
the overall student views on course as per the following: if the value is greater than 3 which is the 
average value for the scale of the field, then the comment is considered as a positive sentiment 
(Classification=1). On the other hand, if the value is less than 3, then the comment is considered as a 
negative sentiment (Classification=0). Another approach of classification used in this study, is training 
the available dataset into the machine learning algorithms like Multinominal Naïve Bayes (NB), Random 
Forest Classifier and Regressor, Support Vector Machine (SVM) to classify students based on their 
personality traits according to OCEAN personality traits (Openness, Conscientiousness, Extroversion, 
Agreeableness, and Neuroticism). These five traits represent broad domains of human behavior and 
account for differences in both personality and decision making (Harari et al., 2016). The proposed 
framework shows an accuracy of 80 percent compared to traditional way of using surveys to find out 
personality traits (Vinciarelli & Mohammadi, 2014). We believe that students’ comments are a good 
source to capture the overall students’ sentiment as well as defining the personality traits. Predicting the 
personality of a student early in the semester might lead to an effective intervention to help student 
succeed in the course. 
Keywords: Machine learning, student profiling, sentiment analysis. 

1 INTRODUCTION  
Profiling or classifying students in an academic setting is vital to improve the course design as well as 
to provide appropriate resources to students. Studying students’ behaviour is extremely important to 
classify them. Students’ texting habit can tell a lot about their behaviour.  

The large amount of data that is generated every day from conversation of students though the Instant 
Messaging platforms such as GroupMe can be used to study student’s behaviour and profile them 
according to their personality traits (Amirhosseini & Kazemian, 2020). Educational data mining 
techniques are applied on the conversation data to better identify the student’s behaviour and group 
alike students for profiling them in a better way (Ahuja, 2020). In this paper we study student’s behaviors 
to predict their personality trait. There are many models that measure a person’s personality trait. All of 
them have their own definition on how they classify each person. Some of the popular models are 
OCEAN (also called Dream5 or Big5), MBTI, DISC (Celli & Lepri, 2018).  

OCEAN comprises of 5 factors of personality traits namely openness, conscientiousness, extraversion, 
agreeableness, and neuroticism. Openness refers to the kind of people who are open to new 
experiences with intellectual curiosity. Conscientiousness is a quality of a disciplined, well maintained 
person who does his/her stuffs in a very planned manner rather than being spontaneous. Extraversion 
is another quality of a person who is very outgoing and sociable who are good with teams/company. 
Agreeableness refers to the trait of a person who is more often agreeing to the things around him/her 
rather than having objections and denials. Finally, neuroticism is a trait of a person that measures his/her 
emotional stability by examining characteristics such as anger, anxiety, depression, vulnerability, etc 
(Chhabra, Sharma & Krishnan, 2019). 

MBTI (Myers Briggs Type Indicator) classifies any individual into one of the 16 distinguished personality 
traits combinations. Four pairs of different behavioural features are used as parameters while each pair 
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has two opposite characteristics. Student’s text is classified into either of the feature in each pair. This 
leaves each text with four binary values for personality of the four pairs of behavioural features 
(Ikonomakis et al., 2005; Xue et al., 2017). 

 
Figure 1. OCEAN Model. 

 

 

Figure 2. MTBI Model. 

This study is based on the OCEAN model, which has various important factors such that classifies each 
person with different personality trait differently while other models might classify two different 
personality types into the same one. Based on a simple comparison of the models (Table 1), OCEAN is 
a very suitable model for training the data and making predictions (Aydin et al., 2016). 

Table 1. Comparison of different models. 
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2 METHODOLOGY 
Student profiling is done by classifying the texts sent by each student in the group conversation. Multi-
label classification of the students’ text is done by training the available dataset into the machine learning 
algorithms like Multinominal Naïve Bayes (NB), Random Forest Classifier and Regressor, Support 
Vector Machine (SVM) (Khan et al, 2020). Furthermore, sentiment analysis is done on the texts sent by 
the students – giving sentiment polarity scores to each text signifying either positive or negative 
emotions carried by the text. This will help us filter out the students with extreme behaviors from the 
normal ones and we will also be able group together the texts with similar topics which will help to 
distinguish like-minded students in the group chat. There are various processes involved beginning from 
collecting data to finally making predictions and inferences thereafter. Following is the stepwise flow of 
the research. 

2.1 Data collection  
A conversation from one of the classes’ GroupMe was extracted with 3113 total number of texts and 15 
different feature variables as our test data. Since this is raw, there are bunch of unnecessary data that 
we need to clean. The features output by GroupMe API in our data like ‘attachments’, ‘avatar_url’, 
‘group_id’, ‘id’, ‘sender_type’, ‘source_guid’, ‘system’, ‘user_id’, ‘event’, ‘platform’, are dropped since 
they don’t really matter to our findings. However, features like ‘sender_id’, ‘name’, ’text’, etc. are the 
crucial features for our research. We use some features from our data to extract some new information. 
E.g., in this case, we use the column ‘favorited_by’ that includes the ids of people liking those texts, to 
find the count of number of likes for that message and make a new feature ‘num_likes’ in our dataset. 
This way we will be able to find the most popular messages in the conversation. After this we are left 
with a dataset with 4 important features. 

2.2 Training data   
Due to the limited training data related to predicting the personality of a person, this research will use 
one (myPersosnality) out of the existing labeled data sets for training such as myPersonality, Essays 
and MBTI_1. 

myPersonality is a dataset with about 10000 Facebook status tests of many users labeled with the 
personality traits which was produced by Celli, Pianesi, Stillwell & Kosinski in 2013 through their app 
called myPersonality. This app was designed to record the response of users with consent in text form. 
Each response was given five different scores out of five for each personality traits in the OCEAN model. 

Essays is another dataset called stream of consciousness with about 2400 long texts, one for each user. 
This big dataset also labeled with five of the personality traits from OCEAN model. In this dataset rather 
than the numerical score, we have Boolean value (yes/no) for each trait. So, we have 2400 texts and 
each of the texts also have four Boolean values corresponding to the traits. 

MBTI_1 is a dataset for MBTI personality traits which was extracted from Kaggle. The dataset consists 
8675 unique texts and their corresponding MBTI personality type which is essentially the combination 
of four dichotomies from 16 possible psychological types.  

The datasets for our research map the MBTI traits into OCEAN because some traits from each 
personality types are highly corelated to each other. 

Table 2. MBTI VS OCEAN personality traits. 

MBTI OCEAN 
Intuition/Sensing Openness correlates to N 

Perception/Judging Conscientiousness correlates to J 

Introversion/Extraversion Extraversion correlates to E 

Feeling/Thinking Agreeableness correlates to F 

N/A in MBTI Neuroticism 
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2.3 Natural language Processing    
Natural Language Processing techniques need to be applied forehand to remove inconsistency and 
redundancy from our raw data. Python’s popular library NLTK (Natural Language Toolkit) is very useful 
for the preprocessing of our raw data. We use appropriate NLTK’s functions to preprocess the data 
based on the following process:  

Tokenization: We start by tokenizing each student’s text message using the function word_tokenize(). 
Tokenizing simply means splitting the whole text into list of words. For e.g., the text I love natural 
language processing would be tokenized into [I, love, natural, language, processing.] 

Stop-words Removal: Stop words are such kind of words in our text that do not contribute to the overall 
meaning/sentiment of a sentence (Medhat, Hassan, & Korashy, 2014). For e.g., the words am, a, very 
in the sentence I am a very hard worker are the stop words. We need to remove such stop words, so 
we are left with only the words that matter for our prediction. 

Lowercasing: In this step, we lower case each letter in the student’s text so that we will have 
consistency of data and be able to compare the words easily. 

Spelling Check: Use of incorrect spelling is very common while texting in social media (Nie et al., 2014). 
For e.g., words used in text such as hppy, aight, wlcm need to be converted to happy, alright, welcome. 
Spelling checking is very important part of NLP since the use of wrong spelling would have adverse 
effects in our prediction. Python library textblob comes in handy when dealing with such problem. We 
can use the function correct () which will return us with the corrected spelling of words. 

Stemming: is the process of rooting the various form of a certain word which means the same thing. 
Words such as playing, plays, played have the same root word play. Stemming is applied on all kinds 
of words used in the text. 

2.4 Feature extraction     
Feature extraction involves reducing the number of resources required to describe a large set of data, 
which is based on analyzing the similarities between the piece of texts and save them as vectorized 
matrix. We identify two efficient feature extraction in Natural Language Processing: Bag of words and 
TF-IDF Vectorizer. 

Bag of Words is a traditional method of feature extraction in Natural Language Processing. Bag of 
words is simply the count of each words that exists in the entire document. We create a corpus/dictionary 
of each occurring word in the text and have the count of each words in the dictionary. This step is called 
Text Vectorization which creates a matrix where the rows would be the texts, the columns would be the 
unique words and the values in the matrix would be the number of occurrences of the word in that 
specific text. The main problem of this method is that since it counts the occurrences of unique words 
in the text, the order of the words is lost i.e., sometimes the combination of many words have meaning 
too. Hence, we can take the N-gram of words (mostly bi-gram) so that we can also consider the 
combinations of words rather than just the unique unigrams. 

 
Figure 3. Text vectorization. 

TF-IDF Vectorizer stands for term frequency – inverse document frequency vectorizer and is a very 
important tool for feature extraction when dealing with texts. The tf-idf is actually the product of two 
statistics – term frequency and inverse document frequency.  

𝑡𝑓𝑖𝑑𝑓(𝑡, 𝑑, 𝐷) 	= 	𝑡𝑓(𝑡, 𝑑) 	∗ 	𝑖𝑑𝑓(𝑡, 𝐷) 

where, t is a certain term in a document d and D is all the document we have. 

In Python’s Sklearn library, feature_extraction and TfidfVectorizer modules are used for the tf-idf 
calculation of texts. 
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2.5 Multi-label classification     
To classify each text based on the OCEAN personality traits machine learning algorithms are 
implemented on the training datasets. The process is to predict five traits by assigning scores to each 
trait, then identify the traits with higher scores as a fit for the specific text.  

To better optimize the overall predictions, a combination of random forest models is applied to yield 
stable results. Random forest classifier for classifying the binary values of the personality traits and the 
random forest regressor for predicting the numerical scores of each trait.  

• Random Forest Classifier is used for the OCEAN model for finding probability of the binary class 
for each trait from myPersonality dataset. As the dataset consists of binary labels of each trait for 
each text. The classifier predicts the discrete class label (yes/no) for each trait. 

• Random Forest Regressor is used to predict the actual scores of each trait for each text. Our 
training dataset also consists of the scores of each trait for each text. The classifier cannot handle 
the continuous data (scores) because we need to predict the continuous output for each trait. So, 
for the quantitative predictors the regressor is the best choice. 

2.6 Sentiment analysis  
Sentiment analysis refers to the process of extraction, computational examination, and classification of 
any subjective information including someone’s opinion or emotion into negative, positive, or neutral 
based on the person’s view or attitude towards a situation/event (Genina,Gawich, & Hegazy, 2020). 
After extracting the features from the texts, this research measures the sentiment weight of the key 
words in the text. The sentiment of a text can be divided into two types: positive and negative. For each 
text, we will measure the sentiment score in a range of [-1, 1] of rather than just classifying it into positive 
or negative. Using the Naïve Bayes Analyzer with Python’s TextBlob library, to get the lexicon-based 
sentiment polarity score for each text (Kundi et al, 2014).  

 
Figure 4. Text polarization. 

The relationship of the predicted personality with the sentiment score of the texts sent by students shows 
that the overall sentiment scoring of the class looks normally distributed. That means the course setting 
is not terrible and students are sharing normal conversations rather than being extremely unsatisfied/ 
disturbed. There are however few texts that are extreme in the sentiment scores.  

3 RESULTS 

3.1 Mapping the traits  
The MBTI dataset is trained to map the traits to our personality model. Since they are correlated with 
the OCEAN model, we train our OCEAN datasets with the different classifiers like Naïve Bayes (NB), 
Maximum Entropy, Support Vector Machine (SVM). SVM proves to be the more efficient model with 
optimum accuracy for each trait. 
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Figure 5. Confusion matrix. 

3.2 Better classification 
Four different models were built – one for each of the conflicting personality characteristic in the MBTI 
model. After the models are built for MBTI labels, we can make predictions of the students’ text and then 
map them into the OCEAN model for better classification. 

The other important datasets myPersonality and Essays contain the labels from the OCEAN, and we 
build machine learning models for the prediction of such traits. The myPersonality dataset also contains 
the scores of each trait for each text rather than just the binary values for texts. So, using a single kind 
of classifier is not going to work. 

For the dataset with the binary values of each trait, we use the classifiers like Naïve Bayes and Random 
Forest Classifier. The latter one outperformed when we tweaked the parameters. The number of trees 
in the forest was set to 110 and the number of maximum features to consider when finding the best 
node was set to the squared root of the number of estimators (or trees).  

On the other hand, we also have the scores (continuous numerical value) of each personality traits and 
Random Forest Regressor was used to train the dataset of these kind of values. For the regressor, we 
set the number of trees in the forest to 200, the number of maximum features to the squared root of 
number of trees set, the minimum sample leaf to 1 and the minimum sample split to 2.  

The combination of best hyperparameters for the regressor was found by using the random grid followed 
by the 10-fold cross validation. The Mean Squared Errors (MSE) is calculated for the regression models 
used and the f1 score is calculated otherwise. The models yielding best accuracies are chosen and then 
finally used for the prediction of the personalities. The percentiles of the predicted scores of each trait is 
also calculated to see whether the text is probable to be classified into that trait. 

 
Figure 6. Classification example. 

text sentiment score sOPN cOPN prob_cOPN sCON cCON prob_cCON sEXT cEXT prob_cEXT sAGR cAGR prob_cAGR sNEU cNEU prob_cNEU
lol so do they it automatically put it for me when I check my academic records0.4 4.04690584 TRUE 0.640501166 3.20723358 FALSE 0.122477522 3.45382335 FALSE 0.24545455 3.55108302 TRUE 0.72147563 2.62990234 FALSE 0.11248074
Created new poll 'What‚Äôs your final grade?': https://s.groupme.com/1rTC5K0.068181818 4.05760189 TRUE 0.536363636 3.67029336 TRUE 0.577310606 3.03885844 FALSE 0.25454545 3.24483572 FALSE 0.36742424 2.68915244 TRUE 0.58181818
Definitely curved. Dunno how much was based on extra work and how much was grace. But grace is definitely there. 0.08 4.03871951 TRUE 0.690848643 3.4694842 TRUE 0.530072372 3.72870451 TRUE 0.80327273 3.40071946 TRUE 0.71418216 2.48750025 FALSE 0.22954496
>.< Fear. Please just let me make high enough to pass/fail0.08 4.26175 TRUE 0.881818182 3.3393375 FALSE 0.281818182 3.2562 FALSE 0.37272727 3.45695 FALSE 0.30909091 2.64065 TRUE 0.55454545
Like for the whole class? 0.2 4.14235 TRUE 0.636363636 3.786045 TRUE 0.636363636 3.44329848 FALSE 0.28181818 3.416 FALSE 0.22727273 2.12877373 FALSE 0.14545455
The extra projects are individual, right? 0.095238095 4.39533509 TRUE 0.972727273 3.88954766 TRUE 0.567727273 3.54432353 TRUE 0.85454545 3.77579774 TRUE 0.75785223 2.30485392 FALSE 0.15
Are we talking a big curve as in Kevin long kinda curve or nah?-0.025 4.13573816 TRUE 0.854783183 3.37767086 FALSE 0.240584044 3.07809323 TRUE 0.51094545 3.93681759 FALSE 0.45276961 2.46265194 FALSE 0.38988184
I've got an average of about 62% still hoping for that big juicy curve -0.075 4.25622605 TRUE 0.872727273 3.61254083 FALSE 0.436363636 3.60021 FALSE 0.4 3.26455 FALSE 0.46363636 2.39722792 FALSE 0.33636364
Once again, I‚Äôm right around the average0.067857143 3.98307671 TRUE 0.9 3.6593403 FALSE 0.381818182 3.23828126 FALSE 0.1 3.47899035 TRUE 0.55454545 2.43354662 FALSE 0.29090909
Every exam the average has gone -0.15 3.77271404 FALSE 0.458095007 3.47776188 FALSE 0.477164099 3.60066595 FALSE 0.35740645 3.21290795 TRUE 0.56881292 2.3621869 FALSE 0.30809713
Created new poll 'What did y'all get for Final Exam?': https://s.groupme.com/usHurQ0.068181818 4.05415147 TRUE 0.672727273 3.936775 TRUE 0.681818182 3.27293962 FALSE 0.31818182 3.277875 FALSE 0.44545455 2.49938873 FALSE 0.43636364
its +/- you can view the exact cutoffs on her sylllbus0.25 4.32831532 TRUE 0.708408421 3.5920521 TRUE 0.525132317 3.39070985 TRUE 0.60687478 3.42188441 FALSE 0.38922213 2.36090298 FALSE 0.44103186
Anyone know if it‚Äôs +/- for grading or if it‚Äôs just straight letter grade 0.2 4.07858377 TRUE 0.7 3.23120085 FALSE 0.236363636 3.28999094 FALSE 0.29545455 3.64304746 TRUE 0.66363636 2.35577951 FALSE 0.11515152
Tbh, there‚Äôs like little incentive to do the extras since it really doesn‚Äôt change much 0.070833333 4.36429358 TRUE 0.909090909 3.51328175 FALSE 0.396969697 3.23976667 FALSE 0.28181818 3.58551521 TRUE 0.58181818 2.51315833 FALSE 0.13636364
That's a really good point. 0.7 4.17485 TRUE 0.7 3.864975 TRUE 0.663636364 3.61275 FALSE 0.5 3.51334926 FALSE 0.5 2.4097 FALSE 0.11818182
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4 CONCLUSIONS 
After we have studied the students’ texts and classified them into the personality traits, we can study 
the results to better identify the student. When we compare the sentiment scores of the students and 
each personality trait, we can learn a lot about the intentions of the students.  

For example, the texts messages of students with negative sentiment scores have higher values for 
neuroticism imply that those students complain more compared to others. Neuroticism refers to people’s 
personality when they tend to have psychological stress and express extreme behaviors such as anger, 
anxiety, depression, and vulnerability. Neurotic people with low stability are perceived to be unstable 
and insecure. Below is a small list of students with negative sentiment scores and higher neuroticism 
scores and we can see the text messages that they are mostly complaining/unhappy. 

 
Figure 7. Classification example of negative sentiment. 

Similarly, when we look at the students’ text with higher sentiment scores, they also tend to have higher 
scores for the personality traits conscientiousness and agreeableness. Conscientiousness refers to the 
personality of the person who are more organized and disciplined compared to others. Such individuals 
perform tasks by planning ahead of time rather than being spontaneous. Likewise, agreeableness refers 
to the personality of the kind of person who are more cooperative, listening and appreciative. People 
with high agreeableness scores are often naïve and submissive but they are rather less complaining 
and more accepting at the given circumstances. Below is a list with the students’ texts with higher 
sentiment scores and higher conscientiousness and agreeableness scores. 

 
Figure 8. Classification example of positive sentiment. 

Hence, we can conclude that predicting the personality traits of students along with examining the 
sentiment scores of their texts is really helpful to identify the student better. After the study and 
implementations, it may be inferred that some personality traits have high correlation with the sentiment 
scores extracted from the text messages. This way, profiling students in a class setting is really helpful 
to make appropriate decisions like addressing the students’ need, distinguishing disruptive students as 

text sentiment score pred_sNEU pred_prob_cNEU
yeah number 6 is annoying cuz this is in python -0.8 2.783593877 0.449095847
yea it took me like 30-40 mins to do that matrix it was annoying -0.8 2.669562358 0.236363636
Well crap... I turned it in as separate files...  -0.8 2.63691368 0.371635017
...I hate this concept -0.8 2.605417664 0.393723098
They hate money -0.8 2.471662069 0.290909091
Euclidean and Manhattan distance aren't bad. And the simpler example she had of a dissimilarity matrix isn't bad. The rest is...ow-0.7 2.982019007 0.405929061
She also said that the calculations wont be bad tho, and that you can do them by hand -0.7 2.811336947 0.326264691
She said we wouldn‚Äôt NEED a calculator but we could have one.. I‚Äôm hoping it‚Äôs not too bad -0.7 2.652980932 0.354545455
Grrrr, internet -0.7 2.640478907 0.200228214
This is bad -0.7 2.636699266 0.219344363
Let‚Äôs see how bad I did -0.7 2.289574473 0.072727273
Oh crap I read that wrong, p would be the number of one class, and n would be the number of the other class... I.e. p=3 yes and n=2 no classifications, this 3+2 = 5 -0.65 2.44085 0.418181818
I know thats supposed to be a joke, buts jokes on you, I have no fucking clue what mahalanobis distance is -0.6 2.829286792 0.545454545
Wtf happened in week 4 that we would be calculating? -0.5 2.986951361 0.603448276
yeah that works for label 0 but not label 1 because the confusion matrix code considers 1 as failed -0.5 2.975170803 0.618189544
WTF wait -0.5 2.949582892 0.653693182
Sorry but no -0.5 2.931139005 0.649774381
@Coogs2020 She literally said we might have some computation on decision tree in this clip. You have the wrong info and you are the one having an attitude!-0.5 2.797036206 0.381833541
Do cameras HAVE to be on? I feel like I just get distracted by how weird I look on camera �üòÇ -0.5 2.73735 0.281818182
I think I have the wrong file now that I'm looking at all the .csv again -0.5 2.731579272 0.209090909

text sentiment score pred_sCON pred_prob_cCON pred_sAGR pred_prob_cAGR
He just might not have best quality equipment or something 1 3.4786 0.236363636 3.766464408 0.754545455
Oh perfect 1 3.209992466 0.218181818 3.755190097 0.836363636
I see it, youre the best 1 3.813654165 0.575210775 3.532227296 0.342158315
@Caitie Hall I can help through DM to not flood this chat lol 0.8 3.454259492 0.249825175 3.979665592 0.818181818
Oh wait i see it lol my b 0.8 3.06795 0.209090909 3.745591667 0.671363636
oh thank you, ima try that lol 0.8 3.13205 0.236363636 3.5236 0.563636364
I feel like the webcam marks me off so much lol. I always turn my head and look everywhere to think 0.8 3.3046 0.381818182 3.6234 0.563636364
You're welcome! 0.8 3.883668949 0.716196252 3.611732276 0.756505426
Yes! You'd be amazed what happens when you're using the correct file, lol 0.8 3.262154488 0.371254503 3.423434337 0.457839262
No problem mate. I think I had that same problem when I copied the code into Jupyter lol�üëç�üèº 0.8 3.261117951 0.282042081 3.33879131 0.415169768
Yeah I guess lol 0.8 2.9975 0.154545455 3.0912 0.190909091
Optimistic approach lol 0.8 2.907553346 0.031124807 3.059175977 0.27602108
Naw you good lol 0.75 2.93175 0.272727273 3.033 0.281818182
Good thing is, it‚Äôs over now. Gotta finish the hw now 0.7 3.0818 0.272727273 3.773058382 0.427272727
Oh good 0.7 2.95285 0.390909091 3.66205 0.745454545
Good deal. Thank you @Caitie Hall 0.7 3.219926712 0.476947028 3.559531119 0.577202797
Ah, that sounds like a good guess. 0.7 3.51985047 0.472727273 3.538139015 0.505774226
That's a really good point. 0.7 3.354925 0.418181818 3.51725 0.5
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well as measuring the overall quality of the class by analyzing the students’ opinions via sentiment 
analysis.  
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Abstract 
The emergence of computer programs and teaching aids has changed and significantly expanded the 
ways of learning foreign languages. The study of domestic and foreign experience in the use of computer 
teaching technologies shows that the involvement of these technologies in the educational process 
changes the role of the teaching aids used in teaching a foreign language, in particular Hebrew. The 
practical significance of the research derives from the fact that a vocabulary trainer for the textbook 
‘Along the Hebrew Trails’ was created based on the Memrise application. The methodological 
recommendations for the use of various types of computer training programs were experimentally tested 
on enhancing the cognitive activity of students in the process of learning Hebrew as a foreign language.  
These recommendations will help the teachers in   selection and use of methodologic aids for enhancing 
the cognitive activity of students, as well as expand their understanding of the possibilities of using LMS 
and LCMS in the process of teaching foreign languages. 

Keywords: foreign language, Hebrew, LCMS technologists, Memrise, self-study, academic resources 
for learning foreign languages. 

1 INTRODUCTION 
A complex of educational resources is used nowadays for teaching foreign languages, including 
electronic or printed textbooks and manuals, reference books, dictionaries, adapted literature, audio and 
video materials, computer and mobile applications. 

A modern foreign language teacher must navigate in a massive variety of multimedia textbooks and 
Internet resources for making the learning interesting and efficient. In this case the teacher's focus is 
shifted from the stage of conducting the training sessions to the stage of preparing the material for the 
training software. 

LMS (Learning Management System) and LCMS (Learning Content Management System) are mutually 
reinforcing systems that facilitate solving management problems for educational purposes, in particular, 
for teaching foreign languages. Using these systems, a student has an opportunity to access the training 
portal, which provides the key information, the ability of using electronic articles on the subject, as well 
as additional materials through reference links. 

The use of LMS technology in learning of languages has extended significantly with the development of 
technology itself. This relates to modern Russia and to other developing countries [1]. However, the 
study of the experience in involving the mobile applications and video conferencing today, especially for 
the distance learning due the COVID-19 pandemic, is just beginning [2]. It can be noticed the ‘positive 
impact’ of the epidemic, which caused the outburst in development of distance learning technologies for 
school and university education, as well as for individual learning of people on self-isolation. 

Today, the study of this phenomenon is gaining momentum [3], in particular in relation to the LMS 
Moodle platform [4; 5; 6]. Special attention is paid on the distance learning of foreign languages by non-
linguistic universities, tending to reduce in their curricula the hours for contact work in a number of 
subjects, like teaching foreign languages. This results in increasing the hours for individual training, 
forcing the teachers to look for the optimal methods and ways of organising the students' individual 
activity [7]. 
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The research shows a positive impact of LSM technology on the learning process, the commitment of 
students to use online methods through e-mail and other electronic sources, as well as LSM contribution 
to the quality of education [8]. 

In addition, the use of this technology creates the opportunity to form innovative skills and effective 
methods of thinking in students of higher educational institutions [9]. Students can more easily search 
learning resources and learn with greater flexibility anytime and anywhere. Working with LSM 
technologies contributes to the fact that the student becomes an initiator and organiser, taking 
responsibility of the implementation and the final result of their education. A student learns foreign 
language as a result of satisfying their emerged need of knowledge, which has become an active subject 
of learning [10]. 

While teaching the foreign language communication, both special and interconnected teaching the types 
of communication speech activities (reading, listening, speaking, and writing) become significant. An 
important advantage of LMS technology is its versatility due to the presence of a various elements and 
resources, helping a foreign language teacher to select and systematise the language and speech 
material based on communicative expediency and active communicativeness, to present it in an 
interesting form, integrating the material into a single whole. [11]  

2 METHODOLOGY 
The research was based on the hypothesis that the use of computer-assisted teaching technologies can 
increase teaching efficiency and make the study of Hebrew accessible to a wide range of students. 

The object of the research was the innovative computer technologies for teaching foreign languages, 
including Hebrew. 

The purpose of this work was to analyse the available computer teaching technologies and develop a 
training course for learning Hebrew based on the LCMS technology of the Memrise application. 

To achieve the purpose, a computer training application was developed based on the Memrise LCMS 
technology and the efficiency of the new computer training technology was evaluated. 

3 RESULTS 
The research included several stages of working with LCMS applications for teaching foreign languages, 
in particular, working with the Memrise application and creating a simulator based on it as well as of the 
textbook תירבעה ליבשב  (‘Along the Hebrew Trails’).  

‘Along the Hebrew Trails’ is a comprehensive and differentiated Hebrew learning program offering a 
series of printed and digital books, as well as cutting-edge applications that facilitate mastering the 
language by studying Jewish and Israeli culture and its periods in various types and channels of 
communication. All the books are accompanied by interactive layers of listening pieces, films, and online 
activities for practice and assessment. The program offers an introductory course for the teachers, along 
with yearly guide for professional teachers. 

Memrise application has over 10 million users. The website and the application of the same name offer 
9 basic online and offline language courses. These include Arabic, English, French, German, Italian, 
Japanese, Korean, Polish and Spanish. The application is built as a training module, with short but 
frequent repetitions, allowing to memorise a large cluster of lexical vocabulary. The vocabulary is 
accompanied by audio files and sometimes video clips. 

Thus, the application can be used for learning phonetics and vocabulary, but unavailable for learning 
individually. Apart from that, the platform can be used as a base for creating personal courses for a 
certain textbook in a language not included in the list, such as Hebrew. 

At the initial stage it is difficult to learn the spelling of Hebrew words, given that there are no vowels in 
the Hebrew language, only vocalisation marks (nikuds), while some words may sound the same but 
have different meanings due to the presence of different letters having same sound. To help learners 
improve their language skills, as well as teach them to recognise words by ear in different situations (for 
example, pronounced by different native speakers), the author of this article created a custom course 
for ‘Along the Hebrew Trails’ textbook based on the Memrise application. The course is conditionally 
closed, that is available only to ones having the link to it. 
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The course ‘Along the Hebrew Trails’ offers grammar tasks, listening tasks, texts and conversational 
topics. However there is a problem with the accumulation of active vocabulary. 

Lexical skills are an important component of all processes of speech activity: speaking, listening, writing 
and reading. Therefore, their acquisition is verified at each lesson. The author started introducing into 
the application the lexical vocabulary at each chapter, so today the tasks have been created for the 
preparatory course, as well as for the first, second and third books. 

Each chapter of the application is divided into separate blocks, which can be used as you progress 
through the tutorial. This also helps the teacher to apply ‘flipped classroom’ technology. The ‘flipped 
classroom’ technology increases the efficiency of the program, given that the students come to the 
lesson prepared, know the vocabulary given for it, so  the teacher does not need to explain the 
vocabulary in the class, which sometimes would take up to half of the lesson with the traditional 
approach. 

The application takes into consideration when the user last accessed a particular word, how many times 
it was repeated. At user’s request the following types of tasks are composed: learning new words; 
repetition of vocabulary; learning difficult words; listening skills. The repetition function allows learners 
to recall previously learned words and actualise them. 

Memrise program can be considered as a modern analogue of learning words from flashcards. Like its 
predecessor, is focused on multitasking (not only lexical meaning is learned, but also spelling and 
pronunciation), variability (topics can be changed and even combined), as well as versatility and 
accessibility (the course is easy to use and accessible from a mobile device). Tasks can be completed 
in breaks between other classes, while about 5 words can be processed in 2-3 minutes.  Tasks can be 
generated an unlimited number of times a day. The novelty of the technique is that the cards are voiced 
by different native speakers, as an element of the communicative approach. 

The acquisition of learning material is assessed by scoring. The presence of scoring allows creating in 
a playful way a kind of competition within a group of learners or among learners at the same level of 
study. 

The competitive effect helps in learning, since both students and teachers can see users’ statistics for 
a week, a month or the entire learning period. However, the responsibility for the quantity and quality of 
vocabulary training lies with the learners themselves, directly affecting their other proficiencies, such as 
reading and writing. The teacher implements diagnostic, regulatory, developmental functions of 
knowledge control; the assessment function is also applicable: those received the best results are 
rewarded with highest marks. 

To expand the experience, an online marathon among students took place in April 2019, aimed to 
increase active vocabulary using Memrise application. 

As observed by the students and teachers themselves, the use of Memrise helps enriching active 
vocabulary. The experience was highly appreciated, and in order to spread this methodology, the 
decision was made with the methodologists from the Israeli Ministry of Education, Hefzib department to 
organise such a marathon among Hebrew studying schools of the Commonwealth of Independent 
States (CIS). 

The experience of using computer teaching aids showed a significant increase of students’ motivation, 
consequently the quality of training in the main competencies: reading, writing, speaking, increased 
significantly. 

The reading process improves acting memory along with attention span. In turn, these factors (attention 
and memory), determine the performance of students, their ability to assimilate new material, which is 
what learning is about. It is necessary to aim that the majority of learners have a reading speed of at 
least 110-120 words per minute at the end of their initial Hebrew course. At the same time it is important 
for them to read consciously, phonetically and grammatically correctly, with expression. 

As a result of the course, the reading speed increased, and if previously the average reading of a familiar 
text reached 60 or 70 words per minute, in the second semester the average speed was 80-90 words 
per minute, while some students achieved the result of 110-115 words per minute. Before the 
introduction of the mandatory use of computer teaching technologies by students, their test assignments 
had in average about 10 mistakes related to   word spelling, while after the application was introduced, 
the number of mistakes decreased to 1-2. These results clearly demonstrate that the application, used 
by students to prepare for the lessons, allows them to better master the vocabulary and contributes to 
a better assimilation of the educational material.  
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The trained quality is the relation of the number of students passed the exam with ‘good’ and ‘excellent’ 
marks to the total number of students in the group, expressed as a percentage. It can be observed that 
in the second semester of year 2019, this indicator increased not only for reading (44%), but also for 
oral answer (33%) as well as for writing and grammar exercises (27%). This suggests that the 
enrichment of active vocabulary directly affects the improvement of the quality of learning in such 
competencies as reading, speaking, writing and performing grammatical exercises. 

4 CONCLUSIONS 
The use of computer-assisted teaching technologies increases the efficiency and makes Hebrew 
learning accessible for a wide range of students. Computer educational technologies introduce a new 
approach in study of a language at all its levels, including improvement of listening, expanding active 
vocabulary and mastering grammatical and syntactic constructions. The introduction of innovative 
technologies brings the study of a foreign language closer to a student, allows to study at a convenient 
time, adapts the study to the level of student’s knowledge and offers technical support. 

For that reason, the author independently developed an application in accordance with the modern 
computer teaching technologies intended for learning Hebrew. It can be used by learners regardless of 
their geographic, social and educational background. 

The use of gamification contributes to a deeper involvement of students in the educational process, 
facilitates the process of mastering a foreign language for a wide range of users and broadens the 
horizons of students, as well as increases the competitiveness of the application. LCMS technology 
makes teaching foreign languages available to a wide audience, regardless of age, social status and 
previous education. The minimum financial cost provides the maximum outcome. Based on this, the 
author sees the future for LCMS technologies in the development of computer teaching technologies. 

The Memrise application is a good addition to the modern ‘Along the Hebrew Trails’ teaching materials 
and helps to improve lexical literacy and listening skills, which, in turn, leads to increased general literacy 
and improved speaking skills. The author intends to develop a full-fledged Memrise course, covering all 
5 books of ‘Along the Hebrew Trails’, which will serve as an auxiliary material in the study of Hebrew. 

The practical significance of the research derives from the fact that on a vocabulary trainer for the 
textbook "Along the Hebrew Trails" was created based on the Memrise application and methodological 
recommendations for various types of computer training were experimentally tested on enhancing the 
cognitive activity of students in the process of learning Hebrew as a foreign language. This will be useful 
for teachers in the selection and use of methodological tools for enhancing the cognitive activity of 
students, expand their understanding of the possibilities of using LMS and LCMS in the process of 
teaching foreign languages. 
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TRANSFORMING TEACHER-STUDENT COMMUNICATION UNDER 
COVID-19: COMPLETING ANALYSES OF REMOTE PROGRESS AND 
INFORMATION CONVEYANCE BY STUDENTS STUDYING ENGLISH 

AS A FOREIGN LANGUAGE AT JAPANESE UNIVERSITIES 

B. Rubrecht 
Meiji University (JAPAN) 

Abstract 
The typical modes of teacher-student communication were disrupted in 2020 with the move to remote 
teaching and learning (RTL) due to the COVID-19 pandemic. In order to foster teacher-student 
relationships (TSRs) while distanced, the author of the current article created the multifunctional 
Attendance Record Sheet, or ARS, for use with his English as a foreign language (EFL) students at 
three Japanese universities. The ARS was used to take student attendance remotely, as students were 
to submit an ARS weekly to their instructor (the author). However, it was also to function as a positive 
TSR-development tool during RTL, as students could share their questions, problems, and remote 
experiences with him as they engaged in their studies in this new online environment, and the instructor 
could in turn show his interest and concern in students’ learning by responding appropriately. 

The first part of this research examined students’ spring (i.e., first) semester ARS responses in academic 
year 2020. Analyses revealed that students engaged with and communicated via the ARS well and in 
such a positive manner that they provided more information than was requested or expected. The goals 
of this current second part, which examines fall semester ARS submissions, were the same as the first, 
that is, to determine (a) if students were engaging with the ARS as instructed and (b) what they were 
communicating to the instructor via its use. With this additional information, it had the further goal of 
examining students’ ARS responses across the entire remote school year. Analyses revealed that 
students again provided an unanticipated yet welcome amount of feedback during the fall semester. 
Their responses showed that they were positive in their learning and had become increasingly familiar 
with their new style of remote learning, both of which indicated that the ARS worked as intended as an 
attendance-taking and TSR-creating tool. 

Keywords: COVID-19, emergency remote teaching, remote teaching and learning, teacher-student 
relationships, communication. 

1 INTRODUCTION 
The start of 2020 brought signs that the novel coronavirus (COVID-19) was spreading worldwide. 
Educational institutions everywhere were forced to transition to emergency remote teaching (ERT) in 
the first months of the year in order to curb the spread of this contagion. In many Western countries, this 
transition occurred prior to the completion of the final semester of academic year 2019 (AY2019). 
Elsewhere, such as Japan where academic school years start in April, this transition occurred after a 
delayed start to academic year 2020 (AY2020). This six-week delay provided instructors and students 
time to prepare for remote teaching and learning (RTL). 

The transition to RTL brought about numerous problems and difficulties, one of which concerned if and 
how teachers would take student attendance remotely. Another problem was the loss of face-to-face 
classroom contact, interaction, and channels of communication that allow for timely student 
comprehension checks and personalized feedback. Because teaching involves both the dimensions of 
content and relations [1], it was not sufficient for instructors to simply move their teaching content into 
an online format for ERT. They also had to find ways to open up channels of communication in order to 
establish and display instructional immediacy, otherwise known as psychological availability [2], to 
develop positive teacher-student relationships (TSRs) at a time when students were likely confused 
about the transition to remote university life and facing non-trivial issues related to anxiety and feelings 
of isolation [3] [4]. 

As explained elsewhere [5], the author of the current article, who is also the instructor/researcher 
(hereafter, I/R), strove to simultaneously address the issues of attendance taking and TSR development 
during RTL by creating the multifunctional Attendance Record Sheet, or ARS, for his AY2020 courses. 
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By having remote students submit an ARS weekly, the I/R meant to (a) take student attendance, (b) 
assess students’ progress and understanding of course content, and (c) provide students with a clear 
and consistent remote communication channel that they could use to ask their instructor questions or 
relay any concerns or comments they had as they learned remotely. In short, ARS use was meant to 
allow the I/R to take attendance as per convention at the university level in Japan (where the I/R lived 
and worked), evince his willingness to instruct and aid students in this new and unfamiliar distanced 
style of teaching and learning, and establish positive TSRs with a consistent remote communication 
channel. 

The current article details the second set of analyses of ARS responses submitted by English as a 
foreign language (EFL) students enrolled at three Japanese universities as they engaged in their remote 
lessons during AY2020. The goal of this second phase of the research was twofold. First, much like the 
first part of the research [6], it meant to determine how students in the I/R’s fall (i.e., second) semester 
engaged with the ARS, that is, (a) if the students were engaging with the ARS as instructed and (b) what 
they were communicating to their instructor via their weekly ARS submissions. Second, because spring 
semester ARS analyses had been completed, a comparison of spring and fall semester ARS responses 
was sought, as was the overall picture of students’ ARS use throughout the first year of RTL. These 
analyses were to provide an understanding of students’ myriad challenges, difficulties, and triumphs 
during this first unprecedented year of remote online learning, as well as to establish if the ARS was 
successful in promoting positive TSRs. 

Due to space limitations, much of the background and particulars to the current study can only be given 
in brief here. Readers are strongly encouraged to refer to the conference video presentation describing 
the attendance/communication tool that the I/R created and used for RTL [5] and the book chapter 
explaining the spring semester results and analyses [6] for more details and in-depth explanations. 

2 BACKGROUND 

2.1 Student attendance 
The taking of student attendance, which involves ascertaining if students are present or absent from a 
particular place at a particular time, is commonplace at many educational institutions, including those in 
Japan, even at tertiary levels [7]. Reasons abound both for and against the practice at the university 
level [8]. Just prior to RTL commencement, it was discovered that university instructors in Japan were 
not in agreement with regard to taking attendance remotely [5] [8], with some abandoning the practice 
altogether. However, many saw that continuing the practice would provide numerous benefits during 
RTL. One major benefit was that it would help keep students on track with course work. Because 
students were no longer physically moving from classroom to classroom for their lessons, having some 
sort of attendance-taking system would provide them a much-needed and beneficial routine as they 
studied at home, where they were liable to quickly lose track of time. Another benefit was that it would 
highlight those students who were experiencing technical difficulties (e.g., unreliable internet 
connections) or were in need of academic or emotional assistance [9]. Students identified as requiring 
help could then be given appropriate consideration and assistance. 

2.2 TSRs 
Teacher-student relationships are an important component in educational settings [10]. As previously 
stated, teaching involves the dual dimensions of content and relations [1]. However, in the rush to move 
course content online, teachers were in danger of overlooking the latter relations dimension. 

Teachers’ instructional communication competence that is displayed in typical face-to-face educational 
contexts include the components of teacher immediacy, affinity-seeking, relational power, credibility, 
clarity, and humor [11]. During RTL, it was teacher immediacy in particular that required instructors’ 
attention, as it involves various perceptions regarding physical, emotional, or psychological closeness 
that can be established via communicative behaviors [12]. Due to students likely experiencing increased 
levels of anxiety, depression, and loneliness while studying remotely [13] [14], they needed to know that 
they could safely ask questions or seek assistance [1], which is why some researchers drew attention 
early on to the importance of communicating with students to ease their transition to the new world of 
online learning [15] [16]. By developing positive TSRs remotely, instructors could focus on establishing 
instructional immediacy, which in turn could lead to increased student motivation [17] and improved 
learning outcomes [18] [19]. 
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2.3 The ARS 
The I/R created and developed the Attendance Record Sheet, or ARS for attendance taking and teacher-
student communication purposes during RTL. The particulars of the ARS have been relayed in great 
detail elsewhere [5] [6], but in brief, the ARS is a multifunctional A4-size document created by the I/R for 
use during RTL in AY2020. The I/R’s students were instructed to submit an ARS (which was 
downloadable in both Microsoft Word and PDF formats) weekly by email attachment. Via the ARS 
students could ask questions or convey concerns, difficulties, or complaints. They could also use it to 
indicate what was positive or what they enjoyed about their online lessons. The I/R read all ARS 
submissions and responded as necessary, for instance, by answering questions, proffering solutions, 
giving encouragement, and providing personalized feedback. 

Part of the ARS provides space for students to communicate what they learned in their remote lessons 
and any information they wished to impart to their instructor. It is this latter information that was used to 
instigate positive bidirectional TSR creation and development. This communication information was to 
be written in three empty spaces (hereafter called Box 1, Box 2, and Box 3), each with its own set of 
instructions. It is the information students provided within these boxes that is the focus of the current 
research. 

Box 1’s instructions were: “What did you learn in today’s lesson (what was the topic)? Please 
summarize.” Information provided here allowed the I/R to determine if students were (a) paying 
attention to their weekly lesson content, as much of it was delivered asynchronously via on-demand 
videos, and (b) not doing other course content by mistake. 

Box 2’s instructions were: “If something was fun or difficult about today’s lesson, please explain.” 
Information provided here allowed for alterations to the remote lessons (e.g., the providing of additional 
explanations if students were confused about or needed help with specific aspects of the lessons). At 
minimum this box showed students that the I/R wanted to gain awareness and understanding of their 
individual learning situations. 

Box 3’s instructions were: “If you need help with anything or if you want to tell me something, 
please write it here.” Students could write specific questions or give comments on any topic here. It 
was expected that they would largely use this space to relay their impressions and concerns about 
learning remotely, but because the I/R was not sure what students might wish to convey to him, they 
were told to use this space to write anything they wished. 

Through Box 2 and Box 3 completion, students were shown that the I/R cared about and was monitoring 
their learning. ARS submissions led to regular communication with students, which in turn was meant to 
increase both their learning satisfaction [20] and course content retention [21] [22]. Because a 
successful online classroom environment is fundamentally shaped by the instructor’s personalizing their 
interaction with students [9], ARS use allowed for private (i.e., personalized) communication, which has 
long ago been found to lead to improved learning outcomes [23]. 

In order for the ARS to be effective, students needed to understand its various functions and purposes. 
As such, students were told about and had explained through various modes (e.g., on-demand videos 
and synchronous Zoom explanations) the following five points: 

1 ARS submission would be used in part for attendance taking and grading purposes. 
2 Box completion was not strictly mandatory; however, Box 1 should be completed (for the reasons 

cited above) and Boxes 2 and 3 should be completed when appropriate for lesson improvement 
and student assistance and feedback purposes. 

3 Each ARS file submitted had to be renamed in a manner consistent with the I/R’s file renaming 
protocols, regardless of the extent of box completion. These file renaming protocols were 
necessary for document organization, grading, and retrieval purposes due to the thousands of 
ARS and homework assignments emailed to the I/R each semester. 

4 As the ARS was written in English (as a part of their English courses), students were expected to 
complete each ARS in English if at all possible. An ARS completed in Japanese would still be 
accepted with no minus points. 

5 The ARS was the preferred method of communication by students of questions or comments, but 
alternate means, such as email or the university’s learning management system (LMS), were 
acceptable. 

0220



 

 

Regardless of the communication channel, the I/R responded to all questions and comments politely 
and in a timely manner, most often privately to the sender but occasionally to all course students as 
appropriate (e.g., through LMS notices or during Zoom sessions). 

2.4 Participants and courses 
The participants in this study were 144 non-English majors of varying years of study enrolled in the I/R’s 
AY2020 spring and fall EFL courses taught at three universities in the Tokyo metropolitan area. The 
courses were a mix of English language courses and lectures on various fields of study (e.g., Western 
philosophy). Students’ TOEIC scores mostly ranged between 400 and 800. All students were told that 
ARS use would be a topic of investigation in research into online attendance and ARS use but that 
students would remain anonymous. Students were given the opportunity to opt out of their ARS 
responses being used for research purposes. 

A majority of classes were taught in a flipped classroom style due to various concerns related to students’ 
ability to procure suitable technology, reliable internet access, and distraction-free spaces for course 
participation [9]. The I/R utilized a mixture of synchronous and asynchronous teaching that allowed for 
active communication, feedback, and learner-learner interaction [24]. Regardless of the style, students 
were to engage in lessons (e.g., by watching on-demand videos, by completing textbook assignments) 
and submit an ARS as soon as possible after the week’s lesson meeting time was finished. 

3 METHODOLOGY 
Students’ open-ended ARS responses for Boxes 1, 2, and 3 from AY2020’s fall semester were placed 
into a spreadsheet, categorized, and tallied. As was the case previously, the categorizing of the 
responses was not without its difficulties [8]. Additionally, various grammatical and spelling errors in 
students’ responses were ignored, as they were not related to the current research. 

4 RESULTS 

4.1 Background information 
Before relating box analysis results, several background research and analysis points must be made. 
First, analyses of fall semester (hereafter, AY2020-F) ARS responses were conducted the same as those 
for the spring semester (AY2020-S), that is, the number of students who completed a box were tallied, 
and box responses were analyzed and separated into multiple categories as required. Second, as 
analyses only involve ARS responses, questions or comments posed elsewhere (e.g., in email bodies, 
over Zoom) are necessarily excluded. Third, some responses required judgments regarding their 
classification. For example, the response of “I learned how different English pronunciation is from 
Japanese pronunciation” was categorized as a positive “Learned something new” response rather than 
as that which was difficult for the student. Fourth, although the current paper focuses primarily on 
AY2020-F results, it also aims to contextualize these results with AY2020 ARS responses as a whole, 
meaning that spring semester and yearly total descriptive statistics will be presented when appropriate. 
Finally, due to the nature of the research, findings are presented in simplified listings rather than through 
the use of tables. 

Listing 1 provides background information about students’ ARS submissions. 

Listing 1. ARS submission totals 

• Number of expected ARS submissions: AY2020-S: 1,728 (12-week semester for all students); 
AY2020-F: 2,056 (14-week semester for 104 students, 15-week semester for 40 students); 
AY2020: 3,784 

• Number of ARS submissions received: AY2020-S: 1,674 (97%); AY2020-F: 1,912 (93%); 3,586 
(95%) 

As can be seen, submission rates were exceptionally high throughout, although there was a reduction 
in the percentage of received fall ARS submissions. It is unclear what accounts for this reduction, as 
only one course (an English communication course with 16 students) evinced a sharp drop in ARS 
submissions in the latter half of the fall semester, but possible reasons could include a mixture of student 
apathy and general busyness at the end of the academic school year. 
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The categories used to classify responses for AY2020-F’s boxes are the same categories used for 
AY2020-S, that is, “Appropriate” and “Inappropriate” for Box 1, “Positive,” “Negative,” and “Other” for 
Box 2, and “Questions,” “Requests,” “Comments-Positive,” “Comments-Negative,” and “Other” for Box 
3. These categories were again used instead of the planned ones (e.g., “Fun” and “Difficult” for Box 2) 
because of the unexpected and varied nature in which students communicated via the ARS [6]. 

4.2 Box 1 analyses 
Nearly all students completed Box 1 in AY2020-F in what was considered to be an appropriate manner, 
as can be seen in Listing 2. 

Listing 2. Box 1 response totals 
- Appropriate: AY2020-S: 1,672 (99%); AY2020-F: 1,907 (99%); AY2020: 3,579 (99%) 
- Inappropriate: AY2020-S: 2 (1%); AY2020-F: 5 (1%); AY2020: 7 (1%) 

Four students left this box blank this semester, and one completed it in an inappropriate manner, as the 
student had accidentally engaged in the wrong course material that week. However, this did not cause 
undue concern since one purpose of Box 1 was to alert the I/R if students were improperly engaged in 
their remote studies. The student in question was immediately contacted, informed of the mistake, and 
reassured that no points would be lost because the current week’s lesson material and the lesson 
material for the next week could easily be completed and submitted in reverse order with no ill effects. 
Thus, it can be concluded that students utilized Box 1 as intended, and as was seen this semester, it 
was used once for informative and corrective measures. 

4.3 Box 2 analyses 
The optional Box 2 had very specific instructions, that is, students were to inform their instructor if they 
found something to be either fun or difficult with their lessons. Although limited in scope, more students 
than expected completed this box in AY2020-F, and they often did so contrary to instructions (see below). 
Listing 3 gives information about Box 2’s completions and categorized responses. 

Listing 3. Box 2 completion and categorized totals 
- AY2020-S: 1,403 (84%); 1,660 categorized responses 
- AY2020-F: 1,459 (77%); 1,749 categorized responses 
- AY2020: 2,862 (80%); 3,409 categorized responses 

It should be pointed out that the same categories used for AY2020-S responses could not be used in 
AY2020-F for two reasons. First, students were familiar with the ARS and with learning remotely by the 
start of the fall semester. As such, they were simultaneously accustomed to how the I/R strove to make 
classes “fun,” and the “difficult” aspects encountered in the spring semester had mostly been solved by 
this time. Second, course content differed between semesters, which naturally led students to 
expressing differing thoughts and opinions via Box 2 in the fall. Listing 4 presents the most numerous 
response types for each category in AY2020-F, the number of responses, and their associated 
percentages. Category descriptions are included in parentheses when deemed necessary for 
explanation purposes. 

Listing 4. Box 2 categorized responses 

• Positive (22 categories; 950, 54%): Course content (e.g., students considered it to be useful or 
important): 284; Learned something new (e.g., about English, about course content): 197; Class 
activity (e.g., something was fun as students learned course content): 147; Zoom time (e.g., 
breakout room): 88; Motivation to improve: (e.g., to practice and master course content): 70; 
Positive future outlook (e.g., use learned knowledge in future job): 55; Remembered 
something important (e.g., to submit each ARS in a timely manner, to rename each ARS 
according to the I/R’s file renaming convention): 28 

• Negative (16 categories; 692, 40%): Course content (e.g., difficult because unfamiliar): 391; 
Class activity (e.g., difficult due to course content being new to them): 197; Lack of ability (e.g., 
students claiming to be poor with regard to something): 42; Listening was difficult: 20; 
Grammar: 13 
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• Other (11 categories, 107, 6%): Nothing: 76; Teacher appreciation (e.g., for answering 
questions, making the course easy to understand): 13; Question: 5; Personal communication 
to teacher: 4; Apology for something: 2; Comment about course content: 2 

Examining Listing 4’s responses revealed that, much like in AY2020-S, students did not follow 
instructions in that they relayed more in Box 2 than that which they deemed to be “fun” or “difficult.” 
Many wrote “Nothing” here or used the space to ask questions (which, strictly speaking, was what Box 
three was for). Nevertheless, students continued to appear optimistic about their class engagement 
because more than three-fourths of the students included a Box 2 response this semester, far more of 
which were positive than negative in nature (950 versus 692, respectively). The positive comments were 
overwhelmingly positive, particularly as they showed that the students were indeed engaged in the 
lessons, learning new concepts, and gaining new understandings. In fact, the top three positive 
comment slots were comments regarding how beneficial the course content was, how students had 
learned something new, and that they enjoyed the assigned class activities. 

The same as in the spring semester, when students provided a negative comment it was most often 
about course content (391) or a class activity (197). However, this did not necessarily indicate that tasks 
or the content was confusing or somehow inadequate. In fact, many comments about task difficulty 
centered on task features that were outside of the I/R’s control (e.g., the short response times allotted 
TOEIC Speaking Test questions), which meant there was no inherent problem with lesson material or 
its presentation. The many “Nervous/afraid to speak (on Zoom)” and “On-demand video” responses 
found in this box in the spring had all but disappeared in the fall, which suggests that the students had 
grown accustomed to learning remotely and that the previous difficulties and complications involved with 
the transition to RTL had been mitigated or solved completely. 

Few comments or suggestions here led to the I/R making alterations to lesson content or procedures. 
Since all study participants were the I/R’s students in AY2020-S, they were used to class procedures, 
for instance, weekly ARS submissions and student-only Zoom breakout room time. They therefore 
appeared either to be satisfied with the I/R’s lesson presentation style, resigned to it, or apathetic. 

For comparative purposes, Listing 5 presents information regarding the number of categorized 
responses students provided for Box 2 in each semester as well as across AY2020 as a whole. 

Listing 5. Box 2 categories and number of responses 
- Positive: AY2020-S: 887 (53%); AY2020-F: 950 (54%); AY2020: 1,837 (54%) 
- Negative: AY2020-S: 678 (41%); AY2020-F: 692 (40%); AY2020: 1,370 (40%) 
- Other: AY2020-S: 95 (6%); AY2020-F: 107 (6%); AY2020: 202 (6%) 

As can be seen, there was little difference percentage-wise in the number of responses for each 
response type between semesters. 

4.4 Box 3 analyses 
For Box 3, students were given free rein to communicate whatever they wished, including questions, 
comments, suggestions, or complaints. As can be seen in Listings 6 and 7, although both the number 
of Box 3 completions and the number of categorized responses in the fall semester surpassed those of 
the spring semester (due in large part to there being more weeks of study in the fall semester), the 
completion rate was nearly identical for both semesters. 

Listing 6. Box 3 completion and categorized response totals 
- AY2020-S: 976 (58%); 1,193 categorized responses 
- AY2020-F: 1,063 (56%); 1,350 categorized responses 
- AY2020: 2,039 (57%); 2,543 categorized responses 

Responses were again placed into the five categories utilized in the spring semester. Listing 7 shows 
the most numerous response types for each category, the number of responses, and their associated 
percentages. 

Listing 7. Box 3 categorized responses 
• Questions (21 categories; 121, 9%): About class activity: 33; About course content: 25; About 

grammar: 10; Personal question to teacher: 10; About final exam: 7 
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• Requests (18 categories; 34, 3%): For examples of English writing: 5; About missing a class: 4; 
About course content: 3; For more Zoom breakout room time: 3; For quiz answers: 3 

• Comments-Positive (20 categories; 322, 24%): Motivation to improve: 106; Looking forward to 
something specific (e.g., the next lesson): 43; Learned something new: 28; Enjoyed Zoom 
breakout room: 20; Suggestion for the next class: 20; Personal information: 19; Enjoyed lesson 
(e.g., course content): 16; Positive future outlook: 15; Praise to teacher for giving appropriate 
support: 11 

• Comments-Negative (23 categories; 116, 9%): Apologize for missing Zoom time: 20; Apologize 
for submitting ARS or assignment late: 17; General apology (e.g., for not understanding or 
overlooking something): 12; Course content difficulties: 16; Homework assignment difficult: 11 

• Other (7 categories; 757, 56%): Nothing: 489; Teacher appreciation: 246; Wishing teacher to get 
well or stay healthy: 17; Apologize for something: 2 

Box 3 analyses once again revealed that the “Other” category garnered the highest number of 
responses, mostly due to the “Nothing” response (489, 36%), which students technically did not need to 
write if they had nothing of importance or interest to include here. The next most common response was 
also found in this category, namely that of “Teacher appreciation” (246, 18%), due in large part to the 
many comments made in the last weeks of AY2020. Considering that over half of all Box 3 responses 
were “Other” responses and that students posed questions and made requests relatively infrequently 
across this longer second semester (121, 9%; 34, 3%, respectively), the students appeared for the most 
part to be clear about what was expected of them and were keeping up with the lessons. 

There were more “Comments-Positive” responses than “Comments-Negative” ones (322, 24% versus 
116, 9%, respectively), a result that closely mimics that found in AY2020-S (i.e., 317, 27% and 152, 
13%, respectively). While the positive response categories this semester were overall similar to those 
found in the spring semester, the negative response categories were quite different. In AY2020-S many 
negative responses centered on students’ computer difficulties or their perceiving their English abilities 
to be inadequate. The fall semester responses were typically apologies for something, particularly for 
mistakes they had inadvertently made. 

Much the same as Box 2, part of Box 3’s purpose was to allow students to identify and inform the I/R of 
trouble areas with the lessons or other general inadequacies so that lesson or course improvements 
could be made, yet very few responses were given here that the I/R could use to make specific changes. 
It is speculated that the lack of comments and constructive criticism for lessons stems in part from 
students’ familiarity with RTL and the I/R’s lessons and from the I/R having gained sufficient feedback 
and experience teaching in AY2020-S so that the fall semester ran much more smoothly. 

5 CONCLUSIONS AND DISCUSSION 
The purpose of the current research investigating AY2020-F ARS responses was twofold, the first being 
the dual aim of determining if students were engaging with the ARS as instructed and what they were 
communicating via their ARS submissions. This was done by examining Box 1 responses and 
responses from Boxes 2 and 3, respectively. Based on Box 1 responses, the I/R’s students once again 
appeared to be very on task with their remote learning in the fall semester. With there being only seven 
out of 3,568 instances across AY2020 when students failed to show in Box 1 that they had engaged in 
lessons appropriately, the conclusion to be drawn here is that most students were engaging with the 
ARS correctly and in the most minimal way possible (i.e., by at least completing Box 1). Via Box 1 
completion, students indicated that they almost always understood and acted upon the I/R’s remotely-
provided directions, which led to their correctly engaging in lesson tasks and completing their various 
course assignments. 

Examinations of Box 2 and Box 3 showed that students communicated via the ARS to various ends, 
often with more information than was requested. While some amount of consternation is warranted 
because, for instance, students did not follow the explicit directions and relay what was either “fun” or 
“difficult” about their remote lessons for Box 2 (which was meant expressly for lesson improvement 
purposes), responses in both boxes showed that students were engaging with and actively completing 
the ARS, often beyond expectations. 

Had students left Box 2 and Box 3 blank more often than not, it would have been difficult to ascertain if 
the ARS was functioning as intended, that is, as a TSR-developing communication channel. However, 
in the fall semester, the 144 participants completed Boxes 2 and 3 a combined total of 3,062 times, 

0224



 

 

averaging approximately 21 completions per student per semester, meaning that students wrote 
something in each box more than 10 times on average in the fall semester during their 14- or 15-week-
long semester. This figure slightly surpasses that found from similar calculations conducted for spring 
semester responses [6]. 

As mentioned, there was little communicated by the students that led to the I/R making improvements 
and alterations to course lessons in the fall semester. However, an inspection of the categories 
generated across both semesters gives an indication of how students were taking part in the ARS-
initiated TSR throughout the first year of mandatory remote learning. The total number of categorized 
responses in Box 2 (“Positive” = 1,837, “Negative” = 1,370, and “Other” = 202) revealed that the students 
not only communicated a mix of both what they found favorable and problematic about their online 
lessons and learning, but also that what they viewed as positive surpassed that which they found to be 
negative. Because these totals are for Box 2, the import of this is that although AY2020 was an 
unplanned and unwanted remote year for these students, they were nevertheless indicating here that 
they had made progress in their studies, found certain aspects of their lessons educational and 
enjoyable, and that they were able to make progress with their studies. 

An even greater understanding was garnered from Box 3 categorized responses for AY2020 
(“Questions” = 271, “Requests” = 65, “Comments-Positive” = 639, “Comments-Negative” = 268, and 
“Other” = 1,300). First, much like for Box 2 responses, students relayed more information about the 
positive aspects of their lessons and learning experiences than negative ones (on average 24 positive 
comments per week, 10 negative ones). If Box 3’s purpose was to allow students to communicate with 
their instructor, they were most often communicating what they found to be good about their lessons 
and their learning. Students were also found here to ask numerous questions and make several dozen 
requests. Compared to the other response categories there were relatively few of either during AY2020 
(on average there were 10 questions asked and two requests made per week), but the fact that students 
were actively asking questions (e.g., to clarify lesson points, to ascertain assignment submission dates 
and procedures) and making requests (e.g., asking permission to miss a Zoom class) showed that the 
students were indeed using the ARS to communicate with their instructor, which is what they would 
likely have done had classes been conducted in the classroom. 

Given the volume of responses students provided, the ARS appeared to function well as a TSR-
developing communication channel, and the use of the ARS (or something akin to it) may be 
recommended for courses taught during ERT or in other extraordinary circumstances when teaching 
remotely cannot be avoided. In fact, other research involving student feedback through asynchronous 
communication channels not only reveals the importance of creating and maintaining online learning 
communities but have also shown that students are able to maintain positive attitudes and learn with 
consistently high attendance and course engagement [15]. It may be speculated that having a 
requirement to “check in” with instructors asynchronously (i.e., by having students provide feedback via 
a safe and reliable means once they have been given time to reflect on their lessons and learning 
experiences) can lead to an increase students’ positive affect [3] and foster TSRs, as it makes instructor 
immediacy apparent, which in turn could boost student motivation and engagement [17]. 

Somewhat counterintuitively, though, is how the use of synchronous videoconferencing applications like 
Zoom may not lead to such results. Zoom may mimic a synchronous classroom environment, but there 
may be factors involved that prevent it and other videoconferencing systems from producing positive 
affect effects, as their use has been found to lead to computer-mediated communication exhaustion 
[25], induce passivity in participants, and even delay communication and feedback [4]. Regardless, while 
research has uncovered relationships between instructional immediacy and improved learning 
outcomes [18] [19], the current research focused only on students’ engagement with the ARS. Assessing 
the influence of the I/R’s instructional immediacy and any resultant TSRs generated in AY2020 via ARS 
use on such outcomes was beyond the scope of this research.  

6 FUTURE DIRECTIONS 
There are several other aspects to ARS use, completion, and submission that were not included in this 
research yet are nevertheless deserving of inspection. For example, students were explicitly told through 
various modes (i.e., over Zoom, in uploaded documents, and in the ARS itself) that there was a specific 
ARS file renaming convention that had to be followed because the I/R could not receive hundreds of 
ARS submissions with the same default file name of “Attendance Record Sheet (ARS)” due to computer 
file naming protocols and because all emailed files required organization for grading and (potential) 
retrieval purposes. Many students either ignored the file renaming convention or followed it improperly, 
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which put additional and unnecessary burdens on the I/R during what was already an extraordinarily 
frenetic time. A fuller, more complete look at ARS use throughout AY2020 would require an examination 
of this crucial element of ARS submission. Such file renaming analyses are currently ongoing. 

Another potential avenue of research involves that of exploring students’ perceptions of ARS use. In 
other words, while it appeared to be the case that students were willing to communicate via the ARS 
and that TSRs were created and developed remotely during AY2020, it is still unclear the degree to 
which students perceived the ARS to be conducive to creating and enhancing TSRs while they learned 
remotely. It is quite possible that a number of students completed and submitted the ARS because they 
were instructed to do so but viewed it as troublesome, especially given the fact that other instructors 
were not using an ARS-type document (e.g., those who abandoned the practice of taking attendance 
during the first year of RTL). Because a questionnaire investigating students’ views of ARS use was 
administered at the end of AY2020, inspection and analyses of students’ opinions on the subject are 
worthy of inspection and will also be forthcoming. 
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Abstract 
Topic actualization. An increase in aggression is becoming characteristic of modern society. 
Adolescents are influenced by the social environment due to their unformed critical thinking and unstable 
worldview. Today the reference for them is more a virtual environment than a real one, where they have 
many ways to express themselves and find resources to solve problems. In addition, adolescence is 
prone to violent manifestation of various emotions, including negative ones. Accordingly children aged 
11-17 are at risk of the influence of destructive Internet communities on the formation of victimization, 
suicidal, aggressive, and addictive behavior. However practice shows that teachers do not have effective 
tools to prevent such negative influence. The aim of the article: to present a training program for teachers 
of secondary schools on how to prevent the negative impact of online communities on the behavior of 
adolescents. 

The methodological basis of the study is the theory of the influence of the social environment on the 
formation of personality (John Dewey): school should respond flexibly to changes in society become a 
"miniature society" for the child, should be open and attractive. J. Dewey's method of experiential 
learning, where the teacher is a guide in the world of values and the teenager consciously explores the 
expanse of the Internet is reflected in adult education. Teachers were trained using active methods 
(pedagogical situations, critical thinking technologies, modeling). The survey of 420 teachers of 
Chelyabinsk region of the Russian Federation revealed their difficulties in preventing the impact of 
destructive online communities on the behavior of adolescents. 

Results. Based on the study of scientific research, the authors of the article identified the characteristics 
of destructive online communities and ways to counteract them. Then the authors designed and tested 
an author's training program for teachers on how to prevent the impact of destructive online communities 
on the behavior of adolescents. The program "Countering Virtual Threats" includes the following topics: 
"Signs of destructive online communities and their types", "Ways to identify adolescents involved in 
destructive social groups", "Techniques for developing critical thinking in adolescents with avital 
predisposition”, "Methods of pedagogical support and involvement of adolescents in socially and 
personally significant activities". The criterion-evaluation apparatus developed by the authors which 
allows to determine the level of professional readiness of teachers to work in conditions of activation of 
destructive Internet communities is presented. The results of the research, demonstrating positive 
changes in teachers' value, activity and reflexive readiness to preventive work are presented. 

It is concluded about the positive results of the implementation of the teacher training program. Teachers 
have mastered techniques to develop critical thinking of schoolchildren, strategies to help manage 
negative emotions, ways to expand the life space of adolescents, to involve them in socially significant 
activities, to introduce children to universal human values, to interact with the parents of schoolchildren, 
to partner with specialists who oversee the issues of virtual activity of children (community organizations, 
the police). The success of the "Countering Virtual Threats" program has been proven and the prospects 
for the professional development of teachers in this segment are identified. 

Keywords: teacher, destructive online communities, adolescent behavior, social environment theory, 
prevention, training program for teachers "Countering Virtual Threats". 

1 INTRODUCTION  
Today the problem of aggression is becoming very acute for Russian society. This is caused by the 
instability of the labor market, underdeveloped social infrastructure, the difficulty of dialogue between 
the population and local authorities, increasing migration activity, low financial welfare of the population, 
and the strengthening of asocial attitudes. Against this background, there is an increase in the number 
of families experiencing increased social difficulties. It is noted that adverse social conditions have a 
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serious impact on the adult population. However, children are exposed to a greater negative impact of 
the social environment due to unformed critical thinking and unstable worldview. Schoolchildren develop 
feelings of isolation and loneliness. The inability of parents to satisfy the material needs of their children 
causes frustration. It manifests as a state of hopelessness from insurmountable traumatic obstacles, 
impotence, anxiety, irritation, dissatisfaction, despair, anger. 

Therefore, in order to escape the reality that weighs on them, children choose the attractive world of the 
Internet, which offers teenagers a place to meet friends outside of parental control. During adolescence, 
it is important to be meaningful for others, especially peers. From this point of view, social media is an 
important element: a place to support a child's self-esteem and awareness of his/her importance. While 
on social networks, a teenager can find his/her usual friends. It is an opportunity to continue the 
exchange, as well as to demonstrate and express them, to play through applications, to find resources 
for solving problems of coping with conflicting emotions. Over time, the number of friends increases, the 
schoolchild accepts friends, their acquaintances and other interesting people. It sometimes happens 
that under the mask of unusual people are hiding destructive sects. Thus, the virtual environment 
becomes potentially dangerous. Accordingly, children aged 11-17 are at risk of the influence of 
destructive Internet communities on the formation of suicidal, aggressive, and addictive behavior. 
Children who get under the influence of such communities become emotionally hostile, they commit acts 
of physical violence against themselves, their classmates and strangers. In addition, adolescence is 
prone to violent expression of various emotions, including negative ones. 

However, practice shows that teachers do not seek to delve into the problem due to the shift in their 
activities to the subject taught, do not have the tools to prevent such a negative impact of the Internet. 
This is evidenced by the results of the survey of 420 teachers of Chelyabinsk region of the Russian 
Federation conducted in October 2020. Accordingly, 78.6% of the respondents could not clearly 
distinguish signs and types of destructive Internet communities, and 83.8% of the survey participants 
had difficulty formulating ways to identify teenagers involved in destructive social groups. In addition, 
88% of educators had a low understanding of technologies for developing critical thinking in adolescents 
with an avital disposition and techniques for engaging such schoolchildren in socially and personally 
meaningful activities. Based on these data, we can state the urgent need for teachers to improve their 
professionalism in the field of counteracting the negative virtual influence of destructive communities on 
schoolchildren. 

The goal of research is to present a training program for secondary school teachers on how to prevent 
the negative influence of Internet communities on the behavior of adolescents. 

2 LITERATURE REVIEW 
Due to technological development, the modern social environment is increasingly understood as the 
Internet space, with its various network subcultures. However, disadvantaged social elements are no 
less active in mastering the possibilities of the Internet environment. Moreover, the rate of destructive 
subcultures is made on the skillful disguise of the goals of their activities and sophisticated marketing 
strategies. Researchers in many countries of the world unanimously express concern about the dangers 
of the online space for adolescents in this light [3, 4, 5, 6, 7]. It is quite natural that the pedagogical 
community is interested in the prevention of schoolchildren's involvement in destructive Internet 
communities. The authors of the current study suggest that knowledge of the psychological mechanisms 
of teenagers' involvement in destructive Internet communities will make it possible to develop the most 
effective strategy for preventing this negative process. Very useful data can be derived from marketing 
research that reveals the mechanisms of attracting the attention of an individual to a particular group of 
products. In his study Gong T. points out that popular goods are created by consumers themselves [8]. 
Marketers create conditions in which buyers can: 1) feel themselves as carriers of common values, 2) 
feel their importance to society, 3) try to embody large-scale needs, which alone they cannot achieve in 
any way. Speaking figuratively, the consumers of the products of a particular famous product refer to 
teenagers. Products and famous brands metaphorically refer to disruptive Internet communities. Using 
the example of a marketing strategy, the authors identified the psychological mechanisms of teenagers' 
involvement in the process of consuming "forbidden fruits": 

1) Organizers of destructive Internet communities create an attractive image of their asocial activities. 
Due to weak critical thinking teenagers cannot recognize the true goals of the community. 2) Also value 
potential of destructive community is formed, transforming and modifying generally known values, 3) 
Modified values, presentable appearance of community is supplemented with abstract goals, which 
ideally take into account social and psychological profile of teenager. 
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The organizers of destructive Internet communities are also aware that the behavioral patterns of a 
teenager alone and in a faceless crowd are virtually identical. All the forbidden acts on the Internet only 
inflame his/her imagination from potential, unrestrained opportunities. In this case, they are essentially 
indifferent to the content of their activities, all that matters is participation. 

Actions of the teacher on prevention of desire to include the teenager in such communities become quite 
obvious in this connection. It should be noted that all-consuming infatuation of the personality with any 
idea does not happen suddenly. That is why it is reasonable to identify in advance the propensity of 
adolescents to social deprivation. This is important because overemphasis on one's inner world, one 
way or another, leads to deviant behavior. Deviance due to the unstable psyche of adolescence is easily 
transformed into delinquent behavior. It is also important to pay attention to those students who seem 
to dissolve in the collective. It is implied that their actions can completely obey the demands of the 
collective, even if these demands are immoral. One famous and grotesque example of this style of 
behavior was demonstrated in a psychological experiment by S. Milgraham [9]. 

Also in the scientific literature there are a number of other approaches that reveal the directions of 
preventive work of teachers. Here the work of McGillicuddy A. R., Bernard J. G., Cranefield J. A. They 
point to such an exclusive social position as "intuitive prosecutor" [10] is quite interesting. 

Such a social role refers to a person of highly moral views, capable of suppressing all attempts to violate 
the honor and dignity of third parties around him/her. The art of the social role of the intuitive prosecutor 
lies in the selective methods of persuasion, which make it possible to preempt unlawful behavior in its 
earliest forms. Despite the fact that the work of the aforementioned authors dealt with moderators of 
Internet forums, we suggest that teachers can also fulfill this role. This does not mean that a child who 
is prone to delinquent behavior should be surrounded by the demonstrative attention of teachers. The 
implicit presence of the teacher in the Internet environment can provide an opportunity to detect the first 
signs of a student's inclination to delinquent behavior. It is quite obvious that a modern teacher should 
have developed information and communication competence. The teacher should not limit 
himself/herself only to the skills of creating a school classroom chat room, since the area of risk is much 
farther. However, preventive work with students prone to falling into the zone of risk in the Internet 
environment should be carried out in neutral territory.  

Such an area should be informal class meetings both in and out of school. A competent mentor should 
have the attraction that the main character in the movie Dead Poets Society had. The point is that the 
teacher must correctly guide adolescents in their quest for self-expression. It should be understood that 
often their self-identity carries stylistic overtones of rebelliousness. Also, the teacher's informal 
encounters with schoolchildren suppress the other extreme of turning the mentor into a cyber-spy, 
fascinated by the process of Internet surfing after the schoolchildren. Based on the original concept of 
McGillicuddy A. R., Bernard J. G., Cranefield J. A. [10], the authors offered their vision of such a social 
role of the teacher as "intuitive procurator". However, the scientific community is rich in other 
pedagogical technologies to prevent the impact of destructive Internet communities on the behavior of 
adolescents. 

Russian authors in this context suggest improving teacher training in terms of knowledge of the age 
specifics of adolescents. For example, it is proposed to influence the value foundations of adolescents' 
personality based on the knowledge of age psychology. Motivational influence should lead to the 
formation of a developed culture of correct behavior in the Internet environment. The specified proposal 
is expedient and indicates its availability in terms of practical implementation [11]. 

German authors suggest a slightly different strategy for preventing the impact of destructive Internet 
communities on the personality of adolescents. They suggest more active recourse to the possibilities 
of online forums. Their proposal can be compared to lifeguards launching lifeguards on the water in 
advance. The content of the forums according to their strategy should combine two aspects: 1) interest 
in the social problems of members of society, 2) availability of the possibility of anonymous support of 
citizens [12]. The high level of empirical testing of their technology allows us to recommend its use in a 
variety of areas of social life. Especially for the education system such a recommendation is also 
relevant. 

Having considered different types of teacher training for prevention work, let us briefly summarize the 
review of scientific literature. It was found that in order to effectively prevent the impact of destructive 
Internet communities on adolescents it is important that: 1) the educator has knowledge of age 
psychology, able on this basis to identify the tendencies of students to delinquent behavior, 2) has a 
high professional culture in the organization of informal educational environment for adolescents. 
Informal educational social environment for teenagers can be compared to a scientific laboratory. It is 
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implied that mental instability of teenagers organically requires special conditions for its stabilization. 
The implication is that adolescents' need to try on the role of rebel must be controlled and predictable 
to their adult environment. Informal alliances of teacher and schoolchildren would be an ideal preventive 
condition against the influences of aggressive destructive forces represented on the Internet. 3) 
understood the specific function of the social role of the "intuitive prosecutor" protecting the safety of the 
moral state of his/her environment, 4) possessed the skills of correct and appropriate promotion of 
anonymous psychological help centers among adolescents. 5) skilled on the basis of knowledge of age 
psychology to form the hygiene of teenagers' use of Internet resources, as well as to develop their critical 
thinking. 

The data presented serve as the basis for the development of a professional development program for 
teachers. The program should help teachers: 1) Learn to understand the essence of the mechanisms of 
adolescents' involvement in destructive Internet communities, as well as to learn skills to counteract 
such technologies. 2) Learn to recognize adolescents who are prone to joining destructive online 
communities. 3) To develop the ability to promptly provide pedagogical and psychological assistance to 
adolescents experiencing various types of deprivation. 4) To form a high level of culture of work with 
Internet resources and that includes the development of their critical thinking as well. Such a measure 
will allow the teacher to instill norms of safe behavior of teenagers on the Internet by their own example. 
5) Clearly and accessibly present the values of real communication between members of society in 
formal and informal settings. The suggested measure will allow adolescents to reevaluate the resources 
of their environment, dispelling the myth of its seeming hostility. 

3 METHODOLOGY 
The methodological basis of the study is the theory of the influence of the social environment on the 
formation of personality of the American philosopher, psychologist and educator John Dewey. The 
school, represented by Dewey as an educating and learning environment, should perform the following 
main tasks: simplify the complex phenomena of life, giving them to children in an accessible form; select 
for study the most common and important moments from the experience of mankind; promote the 
alignment of social differences, creating "unity of thought and coherence of action". The content of 
education with the pragmatists was the child's acquired experience that is enriched in the learning 
environment [1; 2]. This idea is especially important in the context of our work: school should respond 
flexibly to changes in society and become a "miniature society" for the child. The key position is that 
educators should find opportunities in the school environment to foster safe behavior skills in 
adolescents, to make this environment open and attractive. It is important that an interesting, rich 
environment can distract the child from dangerous hobbies on the Internet. The authors are based on 
the method proposed by D. Dewey, based on experiential learning ("learning by doing"), where the 
teacher is a guide, and the teenager consciously explores the vastness of the Internet, making 
responsible decisions. However, based on the vital interests of the child, teachers do not prohibit access 
to the World Wide Web, but offer solutions to various business problems, developing the children's 
willpower, critical thinking, nurturing character. Also, teachers need to keep pace with the times, to 
master the psychology of different categories of children, to understand the reasons for schoolchildren's 
departure into the virtual world, to saturate interaction with children at risk with interactive technologies 
and methods, including film education, technical creativity, modeling, educational tourism, volunteer 
activities, social design, etc. It is necessary to keep in mind that in order to prevent the use of the Internet, 
it is necessary to develop the power of critical thinking and character. It is worth remembering that 
schoolchildren will resonate if pedagogical efforts take place in the children's life plane and become 
personally significant for them. 

4 RESULTS 
The author's team developed a training program for teachers: "Countering Virtual Threats". It is intended 
for 36 hours and is focused on various educators: school teachers, educational psychologists, social 
educators, teacher-librarians, tutors. 

The goal of the program is to improve teachers' professional competencies in preventing the influence 
of destructive Internet communities on adolescents' behavior. 

The following results of the teachers' mastering of this program are planned:  

• Orientation in various types of destructive Internet communities and manipulative tactics of 
engaging adolescents in dangerous virtual quests; 
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• Mastering ways to identify adolescents subscribed to destructive social groups; 

• Helping adolescents learn how to search for and critically analyze information 
• Developing the skills of safe behavior of adolescents in the world of virtual reality and social 

networks, 

• Mastering the basic techniques of pedagogical support and involvement of adolescents in socially 
and personally significant activities; 

Form of classes: lectures and practical classes, training takes place in an interactive form, using: 
visualization, brainstorming, pedagogical situations and focus group. Lectures are also problematic and 
investigative in nature, problem lecture, two-person lecture, lecture-discussion are used. 

In terms of content, the program includes the following four main topics: " Features and Types of 
Destructive Internet Communities", "Ways to Identify Adolescents Involved in Destructive Social 
Groups", "Critical Thinking Technologies for Teens with Avital Dispositions", "Methods of Pedagogical 
Support and Involving Adolescents in Socially and Personally Important Activities". The content of each 
topic, forms and methods of work in the classes will be described in more detail. 

During the mastering of the first topic "Features and Types of Destructive Internet Communities" the 
main characteristics of Internet communities, their classification on various grounds (public/special; 
entertainment/cognitive, constructive/destructive) are given. The characteristics of destructive Internet 
communities, their representation in various social networks and messengers are investigated in detail. 
We consider the signs and types of destructive trends in social networks: 1) idealizing suicidal ideas, 2) 
forming a culture of violence (cyberbullying), 3) involving teenagers in the use of psychoactive 
substances, 4) promoting sexual perversions, 5) promoting dangerous games (walking on the roofs, 
extreme selfies), etc. 

The class is conducted in the form of a lecture in the form of a problem lecture. The main reasons for 
the growth of destructive behavior of adolescents and the increase in the number of virtual communities 
in various social networks are discussed with the audience. The problem of early preventive work with 
adolescents prone to participation in various destructive communities, based on the study of their social 
conditions and personal characteristics, is actualized. 

The second topic of the lesson, "Ways to Identify Adolescents Involved in Destructive Social Groups," 
is devoted to the study of the main manipulative tactics for engaging adolescents in dangerous virtual 
communities. Mechanisms of attracting teenagers to suicidal quests are described. "Disturbing" signs 
of adolescent behavior in real and virtual life are pointed out. A list of verbal and visual characteristics 
of accounts involved in destructive Internet communities is outlined. These include the name and 
address of the account, avatar, hashtags, time online, friends, followers, etc. 

This topic involves a lecture and a practical session. The lecture form implies a two-person lecture by a 
psychologist and a cybersecurity specialist. The psychologist offers recommendations for identifying 
adolescents prone to addiction to virtual communication and involvement in destructive communities. 
Among other things, age and individual characteristics, peculiarities of temperament and characteristic 
manifestations, social risk factors are named. The possible consequences of the teenager's participation 
in destructive social networks and ways of their psychological and pedagogical prevention are also 
determined. The psychologist informs the teachers about the existing sites of psychological assistance 
where the teenager can receive free, anonymous psychological help in an online format. The 
cybersecurity specialist outlines the main markers by which threatening content can be identified. The 
contacts of services providing information support to actors involved in the prevention or resolution of 
problematic situations related to cyberthreats are indicated. Particular attention is paid to the legal 
education of teachers in terms of the rights and responsibilities of teachers, parents of children. 

This topic also includes practical work of audience, which implies solving pedagogical situations, 
expanding teachers' knowledge in the aspect of psychological and pedagogical and informational 
support of teenagers, who are inclined to be involved in destructive virtual communities. Pedagogical 
situations indicate the problem that teachers may face and propose an algorithm for solving the situation. 
Teachers work in small groups, formulating and expressing their variants of solving the problem. 
Educational psychologists mention possible methods of revealing the source of the problem, teachers 
mention ways of pedagogical interaction with schoolchildren at risk, and social teachers point out options 
for interacting with the families of such adolescents. Teachers-librarians show methods of working with 
information on the Internet reveal the conditions of mastering the rules of safe virtual communication by 
adolescents. Tutors describe the possibilities of individual support for adolescents, finding their 
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resources for self-realization in educational, creative, scientific and sports activities. Into the space of 
the Internet they explore and discover threatening and supportive tools, including professional 
communities that provide counteraction to Internet threats and psychological support. 

Teachers are immersed in a lecture-discussion to address the third topic of the educational program 
"Critical Thinking Technologies for Teens with Avital Dispositions". Various types of avital activity of 
adolescents are actively discussed: propensity to self-harming actions, suicidal behavior, and substance 
use. The teacher mentions statistical data for the region, the country and the world regarding suicidal 
behavior of adolescents. The main causes of this phenomenon are pointed out, including the 
involvement of adolescents in destructive communities. Attention is drawn to the need to develop critical 
thinking of adolescents in order to resist the manipulation of the curators of these groups and to form a 
subjective position of schoolchildren that promotes the independence of their thinking. 

During the practical session, teachers actively master critical thinking technologies: brainstorming, " Six 
Hats", debates, inventive problem solving technologies, business games, and modeling. They use 
techniques including: "Onboard Journal", "Plus, Minus, Interesting", "RAFT-technology", visualization, 
theatricalization, "Thick and Thin Questions", etc. These technologies and techniques are practiced 
directly in the study of the prevention of avital activity of adolescents. Teachers explore opportunities for 
the development of critical thinking to apply them in class hours, in extracurricular work with 
schoolchildren. The main goal of mastering these techniques is associated with the development of 
adolescents' ability to analyze the diversity of information received, to understand the consequences of 
certain actions in social networks, to resist manipulative techniques on the part of moderators and other 
persons of destructive communities that pose a danger to the adolescent. 

The fourth theme of the educational program "Methods of Pedagogical Support and Involving 
Adolescents in Socially and Personally Important Activities" is connected with mastering specific 
psychological and pedagogical tactics to support teenagers. Possibilities of consolidating the efforts of 
various pedagogical workers in the implementation of preventive and corrective work to counteract the 
influence of destructive communities on the personality of adolescents are discussed. The role of the 
school psychologist, teacher, librarian, tutor, and social pedagogue in solving these problems is 
highlighted. Different kinds of social and personally important activities for teenagers are considered: 
volunteer projects, volunteer actions, sports events, hikes, mentoring, patronage, technical creativity, 
preparation of a report for a school conference, decorating the room. This class is conducted exclusively 
in a practical form in the form of a focus group. 

Teachers, based on their experience, express various options for social and personally meaningful 
activities for adolescents, in which they involve students. The teacher acts as a moderator, he/she 
activates teachers' statements, knowledge exchange on complex counteraction to virtual threats. The 
directions of teachers' work with parents of adolescents are discussed, in terms of expanding their 
understanding of various virtual destructive communities and ways of involving adolescents in them. It 
is proposed to use the resources of social partners (children's creative centers, sports sections), non-
profit organizations to activate personal resources of schoolchildren. The directions of interaction with 
social services and law enforcement agencies, which keep under control adolescents from 
disadvantaged families, are considered. Therefore, the development of the fourth theme is associated 
with the activation of personal resources of adolescents in social activities. Teachers make a broad list 
of various options for manifesting social activity of schoolchildren and ways of involving teenagers in 
them. 

Each course topic aims to broaden educators' understanding of the scope of preventive tools for 
engaging adolescents in destructive virtual communities. Immersing teachers in the practical aspects of 
mastering this program allows them to increase their motivation to establish more productive contacts 
with adolescents and to form the values of professional activity in the direction of reducing the risks of 
virtual threats to the younger generation. 

Completion of the training is accompanied by a control of the audience's knowledge, which is a project 
work. Working in teams, teachers need to develop a project on the theme: "Comprehensive approach 
to counteracting virtual threats". This project should show the functionality of all educators and the 
possibility of their cooperation with the family and other organizations and agencies to prevent the 
influence of destructive Internet communities on the behavior of adolescents.  

The professional development program described above was implemented in March 2021 at 
Chelyabinsk Institute of Retraining and Professional Development of Educators. It was attended by 50 
teachers of the Chelyabinsk region. 
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Training educators to prevent the influence of destructive Internet communities on adolescent behavior 
should include not only expanding professional knowledge, not only mastering ways of interacting with 
children at risk, but also developing teachers' values about the complex tasks of teaching and educating 
students who spend their lives on the Internet. Teachers' ability to be reflective is also important: after all, 
before teaching adolescents to reflect and analyze their own steps, teachers need to make an adequate 
assessment of their own actions. Proceeding from these circumstances, the authors of this article have 
developed a criterion-evaluation apparatus. The following criteria were taken as the basis: value, activity, 
and reflexive. They are used to determine the level of development of professional preparedness of 
teachers to prevent the impact of destructive Internet communities on teenagers' behavior. Characteristics 
of the levels of such readiness according to the criteria are presented in Table 1. 

Table 1. Characteristics of levels of readiness of teachers to prevent the influence 
 of destructive Internet communities on adolescent behavior 

Levels 
Characteristics of levels by criteria 

Value Activity Reflective 
High The teacher understands and 

accepts the need to 
counteract destructive 
Internet communities and the 
value of prevention activities. 
Actively shows personal 
interest in solving educational 
tasks. Motivates 
himself/herself to perform 
certain actions and achieve 
success in organizing socially 
and personally meaningful 
activities of schoolchildren. 

The teacher understands the 
psychological and pedagogical 
features of the age and personal 
development of adolescents. 
Correctly recognizes the signs of 
destructive Internet communities and 
their types. He/she knows how to 
identify adolescents involved in 
destructive social groups. Selects 
and applies technologies for the 
development of critical thinking in 
adolescents with an avital disposition. 
Teacher has a range of methods of 
pedagogical support and involvement 
of adolescents in socially and 
personally significant activities. 

The teacher is able to analyze the 
purpose and objectives of 
preventing the influence of 
destructive Internet communities 
on adolescent behavior and 
his/her own professional deficits in 
this area. Evaluates the existing 
resources of the school 
environment to implement 
collaborative activities with 
adolescents. Can evaluate the 
choice of technologies and 
methods of interaction with 
children. Controls his/her own 
actions in the process of work 
with children and evaluates its 
results. 

Average The teacher understands the 
need to counteract 
destructive Internet 
communities, but is not aware 
of the value of his/her own 
prevention work. The interest 
in its implementation is 
caused by the instructions of 
the school administration. The 
teacher demonstrates a 
neutral attitude towards such 
activities. Lack of confidence 
in the success of the 
organization of an attractive 
school environment for 
adolescents. 

The teacher has insufficient 
knowledge of the psychological and 
pedagogical features of the age and 
personal development of 
adolescents. The teacher hardly 
recognizes the signs of destructive 
Internet communities and their types. 
He/she does not know well enough 
how to identify adolescents involved 
in destructive social groups. Lack a 
set of techniques for developing 
critical thinking in adolescents with an 
avital disposition and techniques for 
engaging adolescents in socially and 
personally meaningful activities. 

The teacher analyzes 
professional changes, but finds it 
difficult to identify specific 
problems in his or her own 
teaching. Analyzes the existing 
resources of the school 
environment with the help of a 
specialist. Difficult to assess the 
choice of technologies and 
methods of interaction with 
children. Results of joint activity 
with adolescents are evaluated 
only from the point of view of 
external manifestations of 
success. 

Low The teacher is not oriented to 
the goals and tasks of 
prevention of the influence of 
destructive Internet 
communities on the 
teenager's behavior. 
Demonstrates a neutral or 
negative attitude toward such 
activities. Expressing doubts 
about the success of 
organizing meaningful 
activities for teenagers in the 
school environment. 

The teacher does not know the 
psychological and pedagogical 
features of the age and personal 
development of adolescents. He/she 
does not know the signs of 
destructive Internet communities and 
their types. He/she does not know 
the diagnostics of teenagers involved 
in destructive social groups. Does not 
use technology to develop critical 
thinking of adolescents with an avital 
predisposition. Does not try to 
organize meaningful activities for 
teenagers. 

The teacher is not able to analyze 
the tasks of prevention with 
adolescents, to highlight specific 
problems in his or her own 
teaching activities. Does not 
analyze the existing resources of 
the school environment. The 
teacher cannot assess his/her 
own actions and the choice of 
technologies and methods of 
cooperation with children. 
Evaluates the results of 
interaction with them from the 
position of his/her own comfort. 
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The study involved 50 teachers of different age groups who taught different academic disciplines. 
Teachers were asked to attribute their readiness to prevent the influence of destructive Internet 
communities on teenagers' behavior according to criterion-assessment characteristics. The results of 
the study of teachers' value, activity, and reflexive readiness to work to counteract destructive online 
communities before and after the professional development training are shown in Table 2 

Table 2. Results of the study of teachers' value, activity, and reflexive readiness to prevent the influence of 
destructive Internet communities on teenagers' behavior before and after the professional development program 

Criteria 
Levels 

High Average Low 

before after before after before after 

Value 14% 36% 16% 44% 70% 20% 

Activity  8% 26% 16% 30% 76% 44% 

Reflective 6% 28% 10% 34% 84% 38% 

Comparison of the data of the two studies allows us to assert that there is a positive trend manifested 
in an increase in the level of all components of teachers' readiness to implement preventive measures 
with schoolchildren to counteract virtual threats: value, activity, reflective (Table 3). 

Table 3: Delta increments in value, activity, reflective preparedness of teachers  
to prevent the influence of destructive Internet communities on teenagers' behavior 

Criteria for teacher readiness to prevent the 
impact of destructive Internet communities 

on adolescent behavior 

Delta increments by level 

High Average Low 

Value +22% +28% –50% 

Activity  +18% +14% –32% 

Reflective +22% +24% –46% 

Through the use of active and interactive methods, consultations, and online educational platforms, 
teachers learned the signs of destructive Internet communities, diagnostic tools for identifying teenagers 
involved in such groups, techniques for developing critical thinking in students, and techniques for 
engaging them in socially and personally meaningful activities. It is very important that teachers 
managed to significantly strengthen their own value attitudes toward a complex type of prevention and 
to improve their reflexive skills. This is the key to successful practical work with adolescents, because 
professional knowledge and skills alone are not enough, it is important that teachers be highly motivated 
and constantly analyzing their own activities. In this case, the conviction in the importance of the 
interaction with adolescents, the passion, the desire to change oneself and to contribute to the change 
of children will be the resources that are sure to be passed on to the adolescents. 

5 CONCLUSIONS 
The scientific article updates the problem of preventing the influence of destructive Internet communities 
on the behavior of adolescents. The authors justify the need to train teachers to implement measures to 
counteract the negative impact of the Internet in the segment of propaganda of violence, aggression. 
Teachers' difficulties served as the basis for designing a special professional development program 
"Counteracting Virtual Threats". The key idea based on John Dewey's theory is that teachers should be 
able to find opportunities in the school environment to foster safe behavior skills in adolescents, to make 
this environment open, rich and attractive to different categories of schoolchildren. Moreover, it is extremely 
important to develop children's critical thinking, will, and character, based on the age new formations. The 
program includes the study of the following topics: " Features and Types of Destructive Internet 
Communities", "Ways to Identify Adolescents Involved in Destructive Social Groups", "Critical Thinking 
Technologies for Teens with Avital Dispositions", "Methods of Pedagogical Support and Involving 
Adolescents in Socially and Personally Important Activities". The article presents in detail the 
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characteristics of the program: the goal, the planned learning outcomes, the content, the construction of 
classes, and the control of development. This professional development program was implemented in 
March 2021 at Chelyabinsk Institute of Retraining and Improvement of Professional Skill of Educators. The 
article presents the criterion-evaluation apparatus, developed by the authors, which allows to determine 
the level of professional readiness of teachers to work in conditions of activation of destructive Internet 
communities. The research involved 50 teachers of different age groups and teaching different subjects. 
The paper presents data from two studies: pre-service and post-service. The article interprets the results 
showing positive changes in teachers' value, activity and reflexive readiness to conduct preventive 
activities to prevent the influence of destructive Internet communities on teenagers' behavior. 
Consequently, in connection with all of the above, it is safe to state that the authors in the article managed 
to prove the necessity and success of the special program "Counteracting Virtual Threats". Therefore, the 
program is recommended for practical use in the system of additional professional education of teachers. 
We connect further prospects for the development of professionalism of teachers in the prevention of 
aggressive and unlawful behavior of schoolchildren due to threats of the Internet with the saturation of 
pedagogical tools, as well as the training of teachers to work with parents in this segment. 

REFERENCES 
[1] J. Dewey, The School and Society. Chicago: The University of Chicago, 1900.  

[2] J. Dewey, Human nature and conduct : An introduction to social psychology, Carlton House, 1922. 

[3] J. Nagle "Twitter, cyber-violence, and the need for a critical social media literacy in teacher 
education: A review of the literature", Teaching and Teacher Education, Vol. 76, pp. 86‒94, 2018. 

[4] Z. Guo et al., "Online social deception and its countermeasures: A survey", IEEE Access, Vol. 9, 
pp. 1770‒1806, 2020. 

[5] A. Serenko, O. Turel, H. Bohonis, "The impact of social networking sites use on health-related 
outcomes among UK adolescents", Computers in Human Behavior Reports, Vol. 3, p. 100058, 
2021. 

[6] N. Samoh et al., "‘It's an ordinary matter’: perceptions of cyberbullying in Thai youth culture", Journal 
of Youth Studies, vol. 22, no. 2, pp. 240‒255, 2019. 

[7] O. Dönmez et al., "Development of a Scale to Address Perceptions of Pre-service Teachers 
Regarding Online Risks for Children", Educational Sciences: Theory and Practice, vol. 17, no. 3, 
pp. 923-943, 2017. 

[8] T. Gong, "Customer brand engagement behavior in online brand communities", Journal of Services 
Marketing, 2018. 

[9] S. Milgram, "Behavioral study of obedience", The Journal of abnormal and social psychology, Vol. 
67, no. 4, p. 371, 1963. 

[10] A. R. McGillicuddy, J. G. Bernard, Cranefield Controlling bad behavior in online communities: An 
examination of moderation work, 2016. 

[11] V. B. Salakhova et al., "Deviant behavior formation factors among students: aggressive behavior 
and internet risks", Práxis Educacional, Vol. 15, no. 34, pp. 683‒694, 2019. 

[12] S. Scherr, C. Reinemann, "First do no harm: Cross-sectional and longitudinal evidence for the 
impact of individual suicidality on the use of online health forums and support groups", Computers 
in human behavior, Vol. 61, pp. 80‒88, 2016. 

0236



 

 

VIRTUALIZATION OF TEACHING AND LEARNING IN 
CORONAVIRUS PANDEMIA TIMES 

María Jesús Álvarez11*, Marta Cuadros1*, Mª Isabel Rodríguez-Lara1, Victoria 
Sánchez1, Luis Javier Martínez2, Carolina Torres1, Pilar Sánchez1 

1University of Granada (SPAIN) 
2Fundación Progreso y Salud. GENyO (SPAIN) 

Abstract 
Nationwide lockdown was imposed in Spain due to the COVID-19 pandemic on 14th March 2020. From 
that day onwards, all in person non-essential activities, including academic activities, were restricted 
and shifted to virtual mode. During the lockdown, undergraduate students in Spain had to keep up with 
their coursework online. The Coronavirus crisis has impacted Spanish University, as well as Universities 
worldwide, challenging the traditional teaching system to increase digitalization and digitally enhanced 
learning, resources and teaching, university autonomy, and civic engagement. 

This teaching project analyzes the online teaching and learning in 7 Degrees and 2 Masters courses of 
the University of Granada Campus. The 2020-21 academic year officially started on 21th September 
2020 in a multimodal or hybrid teaching and learning system, combining on-campus activities with online 
classes. Due to the worsening of all clinical indicators in Andalusia, classes at University of Granada 
were developed exclusively on-line from 25th October 2020 up to date (to April 9th 2020, when the 
modality of the classes switched back to the initial hybrid system). In both cases, classes were 
developed using quality visual presentations using Google Meet combined with PowerPoint 
presentations. In addition, Teaching Support Resources Platform-PRADO, a Learning Management 
System (LMS) based on Moodle, was used to watch videos, forums, revision activities among others 
strategies, such as the creation of questionnaires, as well as tests for the final evaluation of the students. 
We have evaluated how students have received this change to virtual classes by the use of videos, 
forums, questionnaires during classes, supporting online material, etc.; all combined with google Meet 
and PRADO tools. An anonymous questionnaire with 24 questions, including dichotomous, multiple 
choice, and open-ended questions was used as the system for evaluating how students responded to 
the e-learning system imposed by the pandemic and the impact it had on them in terms of understanding 
and following the subjects. A total of 221 students took part in the present project. All students who 
completed the survey were taking subjects related to the field of biochemistry and biomedicine. 

Around 34.12% of present students indicated a lack of learning in virtual mode compared to face-to face 
classes; moreover 13.53% of them showed problems following this teaching system. By contrast, around 
34% of the students valued virtual teaching experience in the present course with excellent or good 
punctuation. Surprisingly 37.65% of these students had a negative evaluation for virtual teaching, 
indicating the use of the blackboard and the human interactions as important aspects that could not be 
covered with virtual teaching.  

To sum up, the present report indicated that although current strategies with PRADO platform, video or 
virtual resources are useful for this kind of teaching and virtual learning, 48.82% of the students who 
took this survey preferred face-to face teaching versus the virtual scenario. The main reasons for this 
preference are mainly social interactions with other students and with teachers what facilitates the 
resolution of doubts during classes. 

Keywords: Virtual teaching, face-to-face teaching, lockdown, COVID-19. 

1 INTRODUCTION  
COVID-19, a worldwide public health crisis, was announced by the World Health Organization (WHO) 
in January 2020 as a new coronavirus disease outbreak and was reported as a pandemic in March 2020 
[1]. Due to the COVID-19 pandemic, lockdown was imposed in Spain on 14th March 2020 (Spanish 
Royal Decree 463/2020). This was established to prevent the further spread of the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), which causes COVID-19 disease. This Royal 
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Decree agreed to suspend all on-site academic activities throughout the entire education system. 
Spanish population, except non-essential workers, had to stay at home until 9th May (third extension to 
the state of alarm). The state of alarm ended on 21th June. The pandemic of COVID-19 caused most of 
the schools, colleges and Universities to remain temporarily closed, all around the world. Face-to-face 
education has ended by numerous schools, universities, and colleges, and a total change in educational 
mode has overcome the teaching and education area. This shutdown stimulated the growth of online 
educational activities to avoid interruption to education. Many faculties have been involved in how to 
improve the offer of online course material, the student involvement, and the evaluation system [2]. 

This crisis would make the new technology accepted by teaching organizations, among others, that part 
of this lockdown was previously resistant to adaptation. This was a difficult time for the educational 
sectors to deal with the current situation; professional education, particularly in subjects that previously 
were with a high laboratory or practical relevance, was even more challenging [2]. During the lockdown, 
undergraduate students in Spain have been keeping up with their coursework online, the academic year 
was extended until July, and even some exams, lab work or medical practices were postponed until 
September. On 11th April 2020, the rectors of the Andalusian Universities, together with the Regional 
Minister of Economy, Knowledge, Enterprise and Universities of Andalusia and the Director of 
Evaluation and Accreditation of the Andalusian Knowledge Agency (DEVA-AAC), signed a framework 
document to adapt teaching, learning and assessment at Andalusian universities, during the second 
semester of the 2019-20 academic year, to these exceptional circumstances. Within this framework, the 
University of Granada (UGR) developed and implemented a Contingency Plan for Off-Campus 
Teaching, Learning and Assessment.  

The coronavirus crisis changed the educational system at multiple levels; here we focus on higher 
education institutions. Pandemic has brought both challenges and opportunities to European’s 
universities, in particular regarding the digitalization and digitally enhanced learning and teaching, online 
communication, university autonomy, and civic engagement. The University of Granada took measures 
and made major efforts to maintain the teaching and learning in the state of alarm. The Resource 
Production Centre for the Digital University (CEPRUD) of Granada made two online training courses (a 
basic and an advanced course) available to teaching staff on the use of the Platform for Teaching 
Support Resources (PRADO). These courses served as reference materials for teachers to learn about 
the most important functionalities of the Platform. Through specific forums, technicians at the CEPRUD 
were also providing support to resolve doubts and queries that arose during this course. In addition, all 
exams were conducted online in June and July using a new platform specially designed for this aim 
called “PRADO exam”. 

Prior to the COVID-19 pandemic, E-learning (also known as E-education, distance-learning, or online 
learning) was growing approximately 15.4% yearly in educational institutions around the world without 
uncertainties or pressure on those institutions or on students. However, during COVID-19, the situation 
has totally changed. All educational institutions have to provide most of their services online, including 
lecturers and different assessments via several platforms for over 60% of students around the world due 
to global restriction measures to minimize the spread of COVID-19 [3]. Since schools to universities, 
have to change face to face learning strategies to virtual ones (in which teaching professionals and 
students are virtually connected); in a record space of time, moreover, nowadays high education and 
universities continue with several activities in virtual version. Even in the last years there was an 
investment and evolution in education technology, for example since 2005, the Kingdom of Saudi Arabia 
established the National Center of E-learning and Distance Learning (NCEDL), in which at least nine 
universities were involved. It is true that, since last year there was a deep increase and revolution in 
language apps, virtual tutoring, video conferencing tools, or online learning software, there has been a 
significant surge in usage since COVID-19. Moreover, there are other advantages in E-learning mode, 
such as it is quite simple to understand and implement. The use of a desktop, laptop, or smartphones 
and the internet forms a major component of this learning methodology; and all these devices are widely 
spread among most of our students. 

It is true that distance-learning has several advantages such as flexibility, and in the case of the students 
it also improves communication and better exchange of educational material. However, we could know 
how University students of Granada Campus (UGR) feel during this change into a virtual learning 
environment. This study will help to find out the students' attitudes towards e-learning during COVID-19 
Pandemic in a source of students that all use the same electronic platform called as PRADO and the 
same subject.  

The main objective of the present teaching project is to analyze the online teaching and learning in 
seven Degrees and two Masters courses of the University of Granada Campus. The 2020-21 academic 
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year officially started on 21th September 2020 in a multimodal or hybrid teaching and learning system, 
combining on-campus activities with online classes. Due to the worsening of all clinical indicators in 
Andalusia, classes at University of Granada were developed exclusively on-line from 25th October 2020 
up to date (to April 9th 2020, when the modality of the classes switched back to the initial hybrid system). 
Moreover, we are aware that virtual learning is going to be kept during several academic years. In order 
to improve this teaching and learning we propose other aims [4], such as: 

1 To know the global trend of using E-learning resources among students. 
2 To identify the interest and attitude of students towards using E-learning resources. 
3 To improve possible pitfalls of E-learning in Biochemistry teaching. 
4 To identify how they perceive virtual practical classes. 

2 METHODOLOGY 
The methodology in this research consists in an anonymous survey questionnaire with 24 questions, 
including dichotomous, multiple choice, and open-ended questions was used as the system for evaluating 
how students responded to the e-learning system imposed by the pandemic and the impact it had on them 
in terms of understanding and following the subjects. This study was conducted in the Department of 
Biochemistry and Molecular Biology III and Immunology, Faculty of Medicine, University of Granada, 
Spain. Seventy percent of teachers of these Degrees were female and under 45 years of age. 

In the 2020-21 academic course, Degrees in Odontology, Physical Activity Sport Science, Physiotherapy 
and Nursery; as well as Genetic Evolution and Bioenterprise Master Degrees were enrolled in these 
online classes. It can be a learning paradigm in educational institutions to enhance the student's 
knowledge and skills through digital technologies.  

All students used the same virtual platform to develop virtual teaching using quality visual presentations 
by Google Meet combined with PowerPoint presentations. In addition, Teaching Support Resources 
Platform-PRADO, a Learning Management System (LMS) based on Moodle, was used to watch videos, 
forums, revision activities among others strategies, such as the creation of questionnaires, as well as 
tests for the final evaluation of the students. 

A total of 221 students (graduate and postgraduate) took part in the present project answering 
information regarding the contribution of e-learning during this pandemic. All students who completed 
the survey were taking subjects related to the field of biochemistry and biomedicine. 

2.1 Data Collection and data analysis 
Present analysis was developed in students at the end of the virtual teaching of Biochemistry subject in 
7 faculties and 2 Master degrees. Table 1 summarizes the E-learning participation and characteristics. 

Table 1. Age, sex, type of studies and location of the students who have participated in the survey. 

Student characteristics 
Participants in the survey: 221 
Average age 19,74 +/-3,8 

Minimum age 18 
Maximum Age 45 

Female gender 158 (71,36%) 
Male gender 63 (27,75%) 
Undergraduate student 155 (70,13%) 
Master's student 66 (29,86%) 
Campus of study: Center 8 (3,61%) 
Campus of study: Cartuja 11 (4,97%) 
Campus of study: Fuentenueva 100 (45,24) 
Campus of study: Aynadamar 11 (4,97%) 
Campus of study: PTS 91 (41,17%) 
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The survey was conducted using Lime Survey software, a survey tool hosted internally at the University 
of Granada. Lime Survey is a free and open-source on-line survey application that outperforms other 
survey tools since it has a larger set of question types, a powerful branching feature and a robust survey 
manager which contains comprehensive survey statistics. The questionnaire was designed to include 
dichotomous, multiple choice, and open-ended questions. To facilitate student access to the survey, the 
link was made available through the PRADO learning platform [5]. 

3 RESULTS 
The results of the 221 students that answered the 24 questions in the present project are represented 
below in several sections. Around 34.12% of present students have indicated a lack in learning in virtual 
mode compared to face-to face classes; moreover 13.53% of them showed problems following this 
teaching system. By contrast, around 34% of the students valued virtual teaching experience in the 
present course with excellent or good punctuation. Surprisingly 37.65% of these students had a negative 
evaluation for virtual teaching, indicating the use of the blackboard and the human interactions as 
important aspects that could not be covered with virtual teaching.  

3.1 Data collection 
Results from the percentage of questions and answers of present study are represented in Table 2. 

Table 2. Virtual teaching and study environment 

What causes distractions during virtual teaching? 
I find the pace of the class 

more monotonous 
There are many stimuli at 
home that are distracting 

I get distracted, but not for any 
of the reasons mentioned Others 

21 (41,38%) 22 (42,31% 3 (5,77%) 6 (11,54%) 

Do you feel more comfortable with virtual teaching after being able to choose the place of study 
(home, library, etc.)? 

Yes No Indifferent Others 

12 (23,08%) 19 (36,54%) 14 (26,92%) 7 (13,46%) 

Do you find it easier to ask questions during virtual teaching? 
Yes, it is easy for me to 

interact online. 
No, I feel more self-

conscious. No, I feel less motivated. Others 

4 (7,69%) 21 (40,38%) 20 (38,46%) 7 (13,46%) 

Do you think your mood during the online class is right? 
Yes, similar to the face- 

to-face. No, I feel less motivated. No, I am totally unmotivated. Others 

6 (11,54%) 31 (59,62%) 8 (15,38%) 7 (13,46%) 

Do you consider that online classes negatively affect your health and lifestyle? 
Yes No Undecided Others 

33 (63,46%) 6 (11,54%) 7 (13,46%) 6 (11,54%) 

3.2 Lack of virtual learning 
These data are represented in Figs. 1 A, B and C. As can be seen, it highlighted the need for more 
interaction between teachers and students which is missed a lot in virtual learning. Moreover, another 
pillar that has been noticed with a decreasing of quality in virtual learning is concerning practical lessons, 
as can be seen in Fig. 1B. However, most of our students (around 80%) indicated that videos that 
teachers provide to reinforce the concepts were useful, as can be seen in Fig. 1 C. 
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Fig. 1. Representation of some questions related to virtual education. 

Moreover, in Fig. 2 (A and B) we could see that our students classified virtual teaching experience as 
deficient and indicated the lack of several resources such as written supports. 

 

Fig. 2. Representation of data about experience in virtual learning. 
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3.3 Benefits of virtual learning. 
This data is represented in Fig. 3 A and B, where students indicate that overall, the experience of virtual 
learning was good (around 40%) and that teacher’s involvement was high in most of the cases (70%). 

 
Fig. 3. They both represent some relevant points of virtual learning. 

4 CONCLUSIONS 
The educational process worldwide has been interrupted due to the COVID-19 pandemic. In this context, 
E-learning is becoming much more required, and the main pillar in education. Educational institutions 
during COVID-19 face the use of virtual learning in a short period of time to avoid teaching and learning 
being stopped during the lockdown. It is true that E-learning enables the learner to access updated 
content whenever they want, that will facilitate the reviewing of most difficult contents of the subjects as 
many times as students need. The main focus of this study was to classify and prioritize main pitfalls 
during E-learning in the COVID-19 pandemic as well as to improve this strategy for next time we will use 
this teaching model among our students. 

The present report indicated that although current strategies with PRADO platform, video or virtual 
resources are useful for this kind of teaching and virtual learning, 48.82% of the students who took this 
survey preferred face-to face teaching versus the virtual scenario. The main reasons for this preference 
are mainly social interactions with other students and with teachers which facilitates the resolution of 
doubts during classes. The results of this study provide useful information to the E-learning managers 
of universities in their process of implementing modern technologies in education. 
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Abstract 
Introduction. According to UNESCO, just 30% of the world’s researchers are women. Many women start 
scientific careers, they are enrolled at university, and there is female representation at many levels 
(students, researchers and teachers). However, many of them are forced to give up these careers, 
especially when it comes to aspiring to relevance or management positions. The gender gap is still a 
prominent issue. Achieving equality between women and men should be a core goal not only for 
governments, but also for the entire educational community.  

Objectives. As researchers and teachers of students of the highest educational levels, we are 
responsible for highlighting the disparity between men and women. In addition, we are committed to 
recognizing the role of women in science and research and women empowerment. Our main goal was 
to create awareness about the discrimination that women face, especially in positions of responsibility, 
as the scientific career progresses, and to analyze how students perceive the differences between men 
and women depending on their own experiences. 

Methods. As part of the initiative of the University of Granada called “Science Career Paths”, we 
participated as speakers to present our research experience and the challenges we have faced as 
women in science. Besides, we conducted an anonymous survey amongst first-year students of the 
subject Biochemistry in different degrees (Nursery, Odontology, Physiotherapy and Physical Activity 
Sport Science; N = 116). 

Results. 92 women teachers participated in “Science Career Paths” on February 11th 2021, “The International 
Day of Women and Girls in Science”, to visualize the research career of women at the University of Granada. 
116 students (64% women and 36% men) taking Biochemistry subjects in four different degrees participated 
in this study completing an anonymous questionnaire based on 22 questions. 

Conclusions. Students were highly motivated by the diversity of activities proposed regarding gender 
equality. Drawing conclusions from survey, we can conclude that our students do not appreciate 
differences regarding sex in abilities or capacity for initiative and creativity. They consider women and 
men as equals. However, students recognize that science has not treated men and women equally over 
time, and nowadays, even with the same capabilities, there is a gender gap especially in relevant 
management positions. Most of the students associated this with the fact that balance of personal, family 
and work life is not equally facilitated for both men and women. 

Keywords: gender, equality, high education, biochemistry. 

1 INTRODUCTION  
The war for women 's rights has been fought for years. Since Marie Gouze with her "Declaration of the 
Rights of Women and Citizens" in 1791[1] many women and men have fought to break down the 
differences between men and women in society. 

In 2015, all United Nations Member States adopted a plan of action for peace and prosperity for people 
and the planet based on 17 Sustainable Development Goals (SDGs) aiming at improving health and 
education, reducing inequality, spurring economic growth and preserving the environment. Among these 
goals, goal 5 aims at achieving gender equality and empowering all women and girls. Its targets include 
end of all forms of discrimination and violence against women and girls, as well as elimination of harmful 
practices and the recognition and value of unpaid care and domestic work. Other targets stress the 
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importance of ensuring women's full and effective participation and equal opportunities for leadership 
as well as universal access to sexual and reproductive health and reproductive rights[2], [3]. 

The International Day of Women and Girls in Science, celebrated on February 11, was proclaimed in 2015 
by the United Nations General Assembly through resolution A/RES/70/212 in order to achieve full and 
equal access and participation in science for women and girls, furthermore to achieve gender equality and 
the empowerment of women and girls. Every year, the University of Granada commemorates 11F with 
numerous educational and outreach activities such as the new edition of the "Science Career Paths” 
program, organized by the Equality Unit of the Vice-Rectorate for Equality, Inclusion and Sustainability, 
and the Scientific Culture Unit of the Vice-Rectorate for University Extension and Heritage, in which the 
Department of Biochemistry and Molecular Biology III of the Faculty of Medicine participated. The edition 
of this project in 2020 had to be carried out virtually due to the COVID-19 pandemic and during our classes 
taught by Meet we transmitted our research experience to our students. 

Although in the last 15 years, the international community has made a great effort to inspire and promote 
the participation of women and girls in science, today women continue to encounter obstacles to develop 
in this area. The gender gap in the Science, Technology and Engineering sectors persists for years 
around the world. Although the participation of women in higher-level careers has increased enormously, 
they are still under-represented. 

According to the report issued by the Spanish Ministry of Universities, of the students enrolled in the 2019-
2020 academic year, 55.3% of the total were women, and according to academic level, 55.6% were 
enrolled in Bachelor's degrees, 55.6% in Master's degrees and 50.1% in PhDs. Although at a general level 
university access seems to be balanced between men and women (49.9% and 50.1% respectively), the 
distribution by sex in the different branches of education is still not very homogeneous. The greatest 
differences were observed in Engineering and Architecture, where 74.9% of those enrolled were men, and 
in Health Sciences, where only 29.2% of those enrolled were men. These Fig.s are maintained at the 
Master's academic level, while in Doctorate the percentage of men is more even in the branches of Social 
and Legal Sciences and Arts and Humanities.These data can be misleading since they do not correspond 
to equal employment opportunities, especially in positions of responsibility[4].  

According to the report "Scientists in Fig.s 2017", the low presence of women in government positions 
maintains the glass ceiling in the research career compared to men and the gender gap continues in 
research projects. Gender inequality in higher education in Spain continues. One of the aspects of our 
culture that prevents women from placing themselves in a position of equality with men in science are 
the stereotypes of men, women and scientists that we have been dragging along for years. There is a 
need to make women visible, since they have been largely ignored. 

As women scientists and teachers, we would like to know our student’s opinion on this issue and also 
create awareness and make visible the presence and contribution of women to different professional 
fields in general and to science in particular. 

2 METHODOLOGY 
This project was conducted at the Department of Biochemistry and Molecular Biology III and 
Immunology, Faculty of Medicine, University of Granada, Spain. In the 20/21 academic course, Degrees 
in Nursery, Odontology, Physiotherapy and Physical Activity Sport Science were enrolled in this project. 
Seventy percent of teachers of these Degrees were female and under 45 years of age. 

The University of Granada, following an initiative by several professors of Biochemistry and Molecular 
Biology III and Immunology Dept., promoted the International Day of Women and Girls in Science three 
years ago. Women professors want to inspire and promote women's participation in education, training, 
and science and technology, as well as recognize the critical role of girls and women in the scientific 
and technological communities. For this reason, we participated in “Science Career Paths” on February 
11. This day, to visualize women's research, they show students her research career in 10 minutes after 
Degree and Postdoc classes. 

At the end of the course, students completed an anonymous questionnaire based on 22 questions. The 
questionnaire was structured in two sections. The first one gathered general information like age, 
gender, degree while the second one was focused on analyzing students' opinions and experience about 
gender equality in science and research and what gaps they identify between genders. The survey was 
conducted using Lime Survey software, a survey tool hosted internally at the University of Granada. 
Lime Survey is a free and open-source on-line survey application that outperforms other survey tools 
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since it has a larger set of question types, a powerful branching feature and a robust survey manager 
which contains comprehensive survey statistics. The questionnaire was designed to include 
dichotomous, multiple choice, and open-ended questions. To facilitate student access to the survey, the 
link was made available through the PRADO learning platform. 

3 RESULTS 
Some changes had taken place in the period 2013-2020 in our Department at the University of Granada. 
There were only 35% of women in the staff eight years ago. Now, the majority of teachers are women. 
However, all chairmen have been men. 

A total of 116 students completed the survey. A high number in agreement with previous reports and 
data. Of the total number of students, the majority were female (61%) and with an average age of 20 
years (Fig. 1). 

 
Figure 1. Percentage of students according to gender 

To the question “Do you think that women and men have the same capabilities for Science, Technology 
and Engineering?”, an overwhelming majority (91.67%) answered negatively and among the optional 
comments the most repeated was that the fact of being more competent in an area depends on effort 
and work and not on gender (Fig. 2a). In line with these comments, when asked whether they would 
have preferred science subjects to be taught by a female or male teacher in high school, the majority 
also said that it is indifferent to them as long as the quality of the classes was adequate. Thus, teaching 
quality is perceived to be gender independent (Fig. 2b). An interesting comment in this regard is that 
although teaching quality is independent of gender, seeing women teaching these subjects could set a 
benchmark for the student body, as girls may consider these subjects in their future by seeing women 
as teachers. In fact, 75% of the students agree that having women as teachers in science related 
subjects motivates or gives confidence to women in these fields. 

 
Figure 2. Gender related to the effectiveness of teaching 
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A large majority of students considered that the reconciliation of family and work is not facilitated equally 
for men and women, but surprisingly, they considered that caring for children or the elderly does not 
have a negative impact on women, limiting their ability to develop their careers (Fig. 3A and B). 

 
Figure 3.  Conciliation between labor and family life 

The data showed that our students were aware that the history of science has not treated men and 
women equally and that women have encountered many more problems when it comes to promotion in 
their careers. In fact, they had the perception that inequality is established in society today and 
considered that men occupy more positions of responsibility both at the university and in research 
groups (Fig. 4). This perception is particularly interesting since the University of Granada is one of the 
few public Universities headed by a woman. It is very noticeable the particular interest that these 
students had in equality, which is reflected by the fact that 68% of them attended conferences or lectures 
on this subject at some point. So, the students are not only aware of the problem, but also have an 
active attitude towards it. 

 
Figure 4.  Gender equality in history and University 
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4 CONCLUSIONS 
Barriers to promotion, unequal working conditions, lack of support and female referents, as well as 
difficulties in participation and self-imposed limitations are barriers that women have to overcome 
together. As women scientists we have set out to fight against this lack of role models and to raise 
awareness that today the gender gap, although awareness is increasing, is still widespread. The 
challenge to transform universities to achieve genuine gender equality across all students and 
academics, remains. 

From the results of our survey, we have to point out that it was answered by more women than men, 
which may present a bias. The survey is currently being carried out on a university-wide basis to reach 
other branches of knowledge, not only those related to Biochemistry and Health Sciences, with the aim 
of having a broader and more heterogeneous population sample. These results will give us a broader 
view of our students' perception of the problem of gender equality and how it has affected them in their 
lives. In addition, most of the female Biochemistry professors participating in this survey were female, 
which may also have an influence. It is indicative of the fact that more and more women are opting for 
scientific careers and represents a very clear example of what can be achieved. 

The results from our students indicate that gender stereotypes seem to be disappearing and that 
students value male and female teachers equally professionally. However, they indicate that they need 
more female role models. It is curious that when asked if they are able to give the name of a female 
scientist, they refer to their female teacher of the subject. This should make us reflect on the influence 
we can have in our role as teachers and make an effort to transmit our passion for science to our 
students. 

Much work remains to be done. If the general feeling of our students is that there should be no gender 
differences, why are they still so present in society? Will today's students, tomorrow's workers, be able 
to continue this struggle against inequality? 

Women’s action to claim a presence in the university as academics, researchers, and administrators 
are required. To be truly transformative, gender equality policies and programs need to eliminate gender 
stereotypes through education, promote positive role models of women scientists and build awareness 
at the highest levels of decision-making. Our attitude must be active in this regard. 
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Abstract

The declaration of COVID-19 as a global pandemic and the subsequent lockdowns has reportedly
compounded the plight of left-behind learners in child headed households in Zimbabwe and the
developing world. This qualitative study sought to explore schemes of support for such left-behind
children in the school environment. Seven left-behind learners and eight education and community key
informants shared their experiences using a focus group discussion at a Shurugwi rural secondary
school in Zimbabwe. The thematic approach was used in analysing the collected data. Participants
revealed that the COVID 19 pandemic has compounded the plight of learners in addition to the
disequilibrium in the development of left-behind learners. The school has significantly become a place
for psychosocial support and has potential to supplant parental roles. The key support sources included
the curriculum, the teachers and peer groups. The concept of ‘loco parentis’ allows teachers to step in
the shoes of migrating parents in offering support. However, a major setback in the school-based
support schemes included negative typecasting such as labelling of such learners. This study
recommends the nurturing of a positive environment at the school to make a difference between those
learners overwhelmed with adversity and those able to cope.

Keywords: Parental migration, COVID 19, left-behind learners, learner support, Zimbabwe.
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Abstract 
Social media has become a central feature of our personal lives, but increasingly also part of 
professionals’ work. There are many positive attributes to social media use in social work: advocacy; 
professional networks, participation in communities of interest; CPD; political engagement; news; fun 
memes, and access to research. Social media use by child protection and welfare professionals has 
also become a focus for researchers, especially examining its use by professionals in child protection 
and welfare assessments [1-2] and adoption ethics in a digital world [3]. However, abuse and 
harassment are an increasingly prevalent aspect of some of our social media experiences, and this can 
be especially pronounced for certain professionals’, sports persons, political figures and those in public 
roles. Social workers are anecdotally reporting a greater prevalence of abusive and harassment 
behaviours as a direct result of their work in child protection and welfare, but official figures and studies 
are few. Some of these behaviours include: digital stalking, threats to or actually posting personal and 
private about professionals’ and/or their families, abusive direct messages, and the posting of videos of 
practitioners. This presentation examines best practice advice for managers and practitioners as part of 
a new practice tool on Social Media Abuse and Social Work created as part of the Online Social Work 
Practice initiative at University College Cork. The presentation will examine: what managers can do to 
support staff members; what social workers can do to protect themselves to respond to abuse and 
harassment; and the role and responsibilities of social media companies. The paper will examine how 
to balance citizens’ freedom of speech, critical commentary and public service accountability, with a 
professional’s dignity and rights to privacy and a good name. Finally, the paper will examine how the 
co-construction of tools by practitioners and academics enriches pedagogical endeavours in applied 
disciplines. We argue that the tool we have created is transferable to a broad range of disciplines 
including medical, nursing, teaching, policing and allied health and social professions.  

Keywords: Online Harassment, Social Media Abuse, Social Work, Practice Responses, Co-constructing 
Practice Tools, Practice-Academic Pedagogical Partnership. 

1 INTRODUCTION 
Providing social work services during COVID-19 has been a major challenge. The transition to remote 
service provision to children and families at risk, safeguarding older adults, services to homeless 
families, and child to parent domestic violence group-work has required agility and flexibility from 
essential frontline services [4]. In response, the @UCCsocialwork Online Social Work Practice (OSWP) 
initiative based in University College Cork, is rapidly co-creating solutions with frontline staff, to prepare 
frontline staff to effectively respond to critical needs. The initiative also supports students ‘service 
learning’ professional placements and their capacity to utilise remote/online caring and intervention 
skills. UCC has a leading commitment to civic & community engagement; and the design of OSWP 
includes a commitment to responsiveness, open access, and solidarity. This paper focuses on an 
initiative to create a tool to support social workers who encounter online hostility.  

2 SOCIAL MEDIA AND SOCIAL WORK 
Social media apps and platforms can offer many positive benefits to users: connecting with friends and 
families; participating in clubs and community events; social and political activism; setting up and 
participating in communities of interest; as sources of information and advice; and as a creative outlet. 
Social media participation rates continue to increase strongly, with users in Ireland amongst the heaviest 
users in the European Union. These platforms are still relatively new and there is much to learn about 
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their impact on our physical and mental health, well-being, loneliness or connectedness. Furthermore, 
countries are still figuring out how best, or even whether, to regulate these platforms, how to respond to 
negative content and behaviours from social media users, and how to protect those who are the focus 
of negative content or harmful communications.  

While social media has become a central feature of our personal lives, professional practice in social 
work and other allied social professions is also increasingly influenced by digital technologies and social 
media platforms. Digital literacy among practitioners and managers has been seen as a pathway for 
ensuring disciplinary relevance in the twenty-first century [5-8]. There are many positive attributes to 
social media use in social work including, advocacy; professional networks, participation in communities 
of interest; continuous professional development; political engagement; news; fun memes, and research 
dissemination. Social media use by child protection and welfare professionals has also become a focus 
for researchers, especially examining its use by professionals in child protection and welfare 
assessments [1-2] and adoption ethics in a digital world [3].  

However, abuse and harassment are an increasingly prevalent aspect of some of our social media 
experiences, and this can be especially pronounced for certain professionals’, sports persons, political 
figures and those in public roles. Social workers are anecdotally reporting a greater prevalence of 
abusive and harassment behaviours as a direct result of their work in child protection and welfare, but 
official figures and studies are difficult to source. Some of these behaviours include: digital stalking, 
threats to or actually posting personal and private about professionals’ and/or their families, abusive 
direct messages, and the clandestine recording of practitioners and subsequent online posting of videos. 
Given the apparent absence of academic literature and practitioner guidelines for supporting social 
workers who have been subject to online, we identified the need for a practitioner tool focusing on social 
media. 

2.1 What is social media abuse? 
Social workers, health and social care professionals, and those working in the community and voluntary 
sector may experience the following through social media: 

• Harassment; 
• harmful and abusive communications;  
• cyberbullying (which means “tormenting, humiliating, and/or threatening someone using online 

mobile communication technologies” [9]); 

• trolling (posting negative and destructive comments on social media with the purpose of creating 
arguments, discord or to negatively impact a debate); 

• racist / homophobic / transphobic abuse,  
• doxing (malicious sharing of documents or personal information online about a person with 

malicious intent such as sharing a professional’s home address, phone number etc) and/or; 

• the publication of defamatory statements.  

It is important to note that this is not an exhaustive list, and that new iterations of online harassment 
unfold as new digital landscapes, apps and communications streams emerge. Professionals may also 
be covertly recorded with the audio/video posted on social media without their consent. In certain 
practice settings like child protection and welfare, there are additional considerations such as the sharing 
of posts which could directly or indirectly identify children and/or posts which seek to coerce or pressure 
a social worker and/or other professionals in an attempt to influence their assessments and decision-
making, to leverage access to a resource, or as a ‘retaliatory’ response to a decision made by the 
professional or the agency. Personal and private information may also be posted on social media about 
a social worker and/or their family members (doxing). On rarer occasions, there can be clear or oblique 
threats of violence, intimidation, or threats of unspecified repercussions if whatever the social media 
poster wants done is not completed or achieved.  

Clearly, employing organisations have a duty of care to their workers who have a right to dignity in the 
workplace, to be protected from unsafe work environments, to benefit from workplace policies and 
protocols to maximise their welfare and safety, and to be provided with appropriate supports. When 
responding, employing organisations may be influenced by how the abusive social media engagement 
arose:  
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a) Abuse and harassment of a staff member through their private or employer’s social media 
accounts, which is unrelated to their professional work.  

b) Abuse and harassment of a staff member through their private social media account which is 
directly related to their professional work. 

c) Abuse and harassment of a staff member and/or team through an employer’s social media 
account which is related to the professional’s work and/or the work of the agency.  

There is a clear duty and onus on employers to provide an appropriate response to support staff and 
teams when indents of online harassment and social media abuse occur. However, it is not always 
straightforward to respond to these issues as the law, policies and social norms are still catching up with 
everyday social media practices. One such example is freedom of speech.  

2.2 Freedom of speech, social media and accountability in social work 
It is an essential component of a profession that its members are accountable, and that citizens / users of 
the service have avenues of recourse if they have a complaint about the quality of a service. Traditionally, 
this has meant using an agency’s complaints procedure, writing a letter to a politician or senior manager, 
or complaining to a professional registration body under fitness to practice. Social media has provided 
citizens and users of services with a largely unmediated forum to express their concerns and to advocate 
directly for themselves or a family member. Freedom of speech is a crucial pillar of democratic societies, 
but it is not always clear where the line is drawn between constructive critical commentary, advocacy, and 
harmful comments and behaviours. Professionals and services already engage with constructive critical 
commentary and dialogue. However, in a social media context it is well established that users can express 
criticism with a ferocity that is not tempered by the social interaction associated with face-to-face feedback 
[10] .This does not mean that harmful posts, bullying, harassment and sustained trolling should be 
tolerated. Professionals and social service organisations (public sector and charity-based) ought to be able 
to respond. Furthermore, social workers may also wish to advocate and to support peers and service users 
who are the focus of negative uses of social media platforms. Riley argues that “freedom of speech ... 
does not mean freedom from the consequences of that speech” [11]. As a profession, social workers 
should contribute to defending the right to freedom of speech. However, this should not extend to an 
absolutist position where this right encapsulates the right to express views which are harmful, abusive, 
harassing, racist, homophobic, transphobic, defaming, or threatening. Likewise, while a social media post 
might be experienced by a professional as hurtful, this does not mean that it will reach a threshold to be 
removed by a social media company or is actionable in court. 

3 METHODOLOGY 
In their capacity as co-producers of @UCCsocialwork OSWP Initiative, the first two co-authors of this 
paper established an action learning group with the other two authors, who are frontline practice 
managers  in children and family services and adult mental health. We collaboratively created a work 
package to deliver an academically robust, practice-oriented tool for social work services about social 
media  abuse and online harassment. We identified some key aims in developing this tool: 

a) To increase social workers’ understanding of social media abuse;  
b) To improve awareness of the personal and professional impact of social media abuse on social 

workers, the work of agencies, and service-users and;  
c) To incite disciplinary discussion about social media abuse and online harassment within the social 

work profession. 

Driven by an ethics of care, we wanted to make visible and explicit the experiences of those who have 
been victimised as a result of online harassment. Our overarching goal was therefore action-oriented 
because we sought to support social workers and managers when addressing social media abuse in 
their day-to-day practice. In keeping with the principles of a participatory action research, we developed 
an research action plan for delivering the practice tool which included consultation with frontline workers 
who had experienced online harassment and with professional associations representing social work in 
Ireland. Desk-based secondary research was undertaken from February to April 2021 with a 
supplementary literature scoping exercise taking place from June to July 2021. A panel of legal, digital 
and social work experts, managers and practitioners were consulted throughout the development of the 
tool. Ultimately, we finalised two versions of the tool, one focused on the Irish context and one aimed 
towards an international audience [9-10]. 
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Figure 1. @UCCsocialwork OSWP Tool 6. 

4 RESULTS 
The results of our action learning group have resulted in an impactful, relevant practice tool for social 
workers, managers and organisations with the potential for increased disciplinary knowledge, 
responsiveness and resilience towards online social media abuse. This includes tips for organisations, 
managers and individual practitioners, which we summarise below. 

4.1 Tips for Organisations 
A proactive approach is recommended for organisations, where employers should ensure that a social 
media policy is in place and up-to-date and that organisational social media campaigns model positive 
and constructive forms of communication. Staff should be made aware of the policy, which should 
include a procedure for managing social media abuse, and what to do if the social media abuse is from 
a current staff member. Internal reporting procedures should be developed and regularly publicised to 
enable staff to notify cases of social media abuse and online harassment. These procedures should be 
matched with clear statements of support to staff and teams, and explicitly recognise that the trolling of 
employees by members of the public or service-users is not a ‘private matter’ when it relates to their 
work-related practice. Line-managers and frontline staff should be trained and empowered by 
developing and offering tangible supports: policies, supervision, legal advice, accompaniment services, 
advocacy, counselling, training and guidance for front-line staff and managers. Organisations should 
also take a leadership role in participating in consultations on new legal developments and national 
strategies on internet safety, hate speech and social media regulation.  

4.2 Tips for Managers 
Social Work Managers oversee organisational priorities at the frontline. In additional to operational 
leadership, social work managers are expected to provide clinical supervision, develop and mentor staff 
and provide support to staff. Incidents of social media abuse and online harassment of staff requires 
careful and considered management responses. A risk assessment of the posts is recommended to 
establish the nature of the online abuse, to identify if threats have been made and if discriminatory 
commentary or hate speech has been made (including racist, homophobic, transphobic comments and 
so on). In the tools, we created we offer a series of reflective questions for managers to ask themselves 
and the individual staff member who has experienced the online abuse. Managers are advised to 
enquire about individual staff member’s needs and those of their family; to listen to the staff member’s 
concern and to document incidents appropriately. Managers should provide staff members with an 
explicit statement of support and regularly raise the topic in individual, group and team meetings. 
Consideration should also be given to the supports individual workers may need when reporting social 
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media abuse externally (to police etc) including court accompaniment. Managers are also encouraged 
to advocate on behalf of the worker - the organisation may need to be reminded that an organisational 
representation to social media platforms, to the police and legal systems can be ore effective than an 
individual response. 

4.3 Tips for Individual Practitioners 
Given that front-line practitioners are at the coalface of professional interaction with service-users, it is 
worthwhile discussing how individuals can engage with social media, remain vigilant to online 
harassment and respond to incidents in a timely and mediated fashion. Practitioners are advised to 
review social media policies established by professional associations [see for example, 14-15] as well 
as acquainting themselves with their organisational/employer’s policies and the procedures in place on 
each social media platform for users to report online trolling. When using social media, individual 
practitioners are advised to regularly review their privacy settings and to consider/review the positives 
of social media in comparison to the negatives. Individual practitioners are encouraged to discuss issues 
and keep records of incidents at the earliest opportunity with their line manager, and to consider making 
a complaint to police about incidents of trolling, doxing and cyberbullying. 

5 SOCIAL MEDIA ABUSE AND INCLUSIVE WORKPLACES 
Equality, diversity and inclusion are key values for affirmative, supportive and welcoming workspaces 
for staff and managers. While social media abuse and harassment directed at professionals is always 
inappropriate, the online targeting of professionals can focus on their personal, sexual, gender, race, 
ethnic and religious identities. Racist, sexist, homophobic, transphobic and other discriminatory remarks 
aimed at staff because of their professional work is particularly distressing. When wider systemic and 
structural inequalities are considered, online discriminatory comments towards minority staff and service 
users are doubly oppressive, abusive and harmful. There is a responsibility on all professional staff, 
management and organisational leads to name and identify such online abuse as discrimination and 
hate speech. Ensuring the dignity of all staff and service users requires solidarity and allyship from all 
staff. Allyship places a positive onus on intervention. Social workers practice with service-users who 
may be deemed ‘vulnerable’, but this does not excuse hate speech. It is important that mechanisms 
within the workplace for responding to online harassment of staff do not serve to dilute, or fail to 
recognise discrimination and hate speech by explaining away such behaviour as ‘just being his/her/their 
way’. Reporting mechanisms put in place to record online abuse and harassment should explicitly ask 
those filing the report to consider if there is a discriminatory/hate speech aspect to online abuse 
experienced by the staff member or service user, and to consider what other support mechanisms and 
legal remedies are available.  

6 CONCLUSIONS 
This paper has outlined how action learning groups made up of academics and practitioners can flexibly 
and collaboratively co-construct tools for professional practice, which are responsive and reflect 
contemporary issues experienced in frontline work. Furthermore, our work demonstrates the deepening 
knowledge within social work about the digital practices and the implications for personal and 
professional boundaries. Social media abuse of professionals extends beyond social work into other 
professional fields – medicine, psychology, law, nursing, policing, sport, entertainment, arts and culture. 
We argue that the tool we have created through our action research is transferable to other professional 
spaces and even merits inclusion in the curricula of professional service-learning programmes.  
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Abstract 
Purpose of this paper is to create a conceptual framework for implementation of the leadership 
development educational programs in the context defined my multiple identities of the program 
participants. Reaffirmation of one’s identity by the education is well documented body of knowledge 
especially important in the case of diaspora. The paper presents key steps in the process of developing 
a leadership graduate study program with an emphasis on the suitability of the curriculum for the needs 
of the diaspora and presents the benefits of adopting a holistic approach to leadership education in the 
case of Croatia. In addition, the paper offers a comparative analysis of similar graduate programs in 
Southeast Europe in the field of leadership. The Croatian diaspora is of extreme importance for the 
economic, academic, and cultural wealth of Croatia. Intensifying cooperation with it in all fields is a 
strategic national issue. The dynamics of Croatian emigration through the twentieth century and the fact 
that the identity connection of the homeland and the diaspora with each new generation is diminishing, 
raised the question of what role Croatian emigrants will play in the development of Croatian society. 
This paper analyses and describes the process of establishing a university program modelled on several 
similar initiatives in other countries, which could be a bridge that could further connect part of the 
diaspora with Croatia. The area of one-year university graduate study is the field of leadership purposely 
chosen because knowledge in this area raise interest in students and because leadership is a key 
phenomenon in understanding success in the field of organizational management, where several 
individuals work together to achieve a purpose. Whether it is the level of supranational integration or the 
level of the family, leadership concepts are crucial for setting and achieving organizational goals.  

Keywords: Croatian diaspora, leadership, university graduate study. 

1 INTRODUCTION  
The paper presents the development and conceptual framework of a study program that has the 
potential to intensify cooperation with the Croatian diaspora. The Croatian diaspora is a great economic, 
academic, and cultural wealth of Croatia that must not be neglected. 

Leadership development is an important subject among research scholars that seeks to analyse how to 
optimize and expend the individuals’ roles within organizations [1] [2] [3].  Investigating the phenomenon 
of leadership to build authentic identity is a top scientific issue of social and organizational development 
[4]. Leadership is a key phenomenon in understanding success in the management field, where multiple 
individuals work together toward a specific purpose. Whether at the level of transnational entities or at 
the level of family, leadership concepts are crucial in setting and achieving organizational goals. 
Leadership studies, as part of Croatia's strategic policy on emigration, would be an opportunity to build 
and bring together future leaders around common challenges, network them, and strengthen their ties 
with their homeland. 

The promotion and development of students' ability to effectively manage constructive change is 
noticeable in the last decades. This is supported by the fact that research shows that the leadership 
educational program has a positive impact on personal development, increases multicultural awareness 
and civic responsibility, but also nurtures personal values. Additionally, taking the step away from the 
post-industry paradigm, leadership education ceases to be available and applicable to only the elite and 
selected group, and instead becomes available to a wider population. The dynamics in the higher 
education system have imposed the need for effective training and understanding of leadership among 
students and a clear focus on the leader identity and leader identity process. Leader identity focuses on 
a personal development of an individual and on their ability and skills to build social capital and it should 
be conceptualized as “integration strategy” where students adopt skills needed for personal growth and 
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success in fields such as project management and learn how to act ethically and socially interact and 
connect to promote change and develop organizations [5]. 

Clapp-Smith, Hammond, Lester and Palanski [6] propose a multidomain approach to developing the whole 
leader in which participants use experiences in all areas of their everyday lives. Identifying these 
experiences helps potential leaders perceive how their subjective realities affect effective leadership. They 
advocate an approach in which educators use leadership examples that go beyond those used exclusively 
in the business environment because they argue that leadership is more than just a role and position. 

Hammond et al. [7] propose the development of leader identity in four areas: meaning, strength, level 
and integration. Meaning is related to implicit leadership theory which states that traits and competencies 
related to a leader arose because of personal experiences. Strength refers to an intention in which an 
individual sees himself/herself as a leader. Level is a dimension that assumes placing an individual in a 
particular context through three levels: personal, relational, and collective. Given the assumption that 
the identity of the leader goes beyond only a formal role, integration refers to the broader concept of the 
identity of the leader in different areas of life such as family, work, community, and the like. 

The social need for the proposed study program is manifested primarily in the still unfinished 
transformation of Croatian society. Croatia greatly needs individuals who can bring about change at all 
levels of society. The influence of individuals who can unite the key dimensions of leadership discipline is 
the basic foundation of the development of every complex society, and without the development of 
authentic identity, society is unable to transform itself in accordance with the needs and challenges of the 
modern age. 

Furthermore, the economic dimension of this program is also important. The success of businesses in 
the market is not a matter of chance, but a function of the quality of the managerial decision making. A 
defining characteristic of successful businesses is adequate leadership. As one of the four fundamental 
functions of management, leadership plays an indispensable role in the development of any kind of 
business. This study program will be directed towards the objective needs of the Croatian economy. 
Finally, the fact that the study program is provided in English language contributes to the 
internationalization of the Croatian economy and to the needs of numerous foreign companies which 
are doing business in Croatia, or just about to enter our market. Also, given the size of the market and 
the fact that international companies most often view the Western Balkans as a single whole, this 
program in English language strengthens Croatia's position in considering the position of the regional 
headquarters. 

“Leadership” graduate study program is a 1-year study program fully taught in English. It consists of 5 
compulsory courses: Authentic Leadership Development, Individual Behaviour in Organizational 
Context, Motivation and Performance in Organizations, Leading Organizational Change and Strategic 
Leadership. Each course sums 6 ECTS points. Elective courses sum 5 ECTS per course: Leading 
Organization Design, Leadership and Management for Non-profits, Innovation Leadership, Women 
Leadership, Organizational Culture and Leadership, Leadership Coaching, Ethics and Diversity in 
Leadership, Leadership Lessons from Croatian War of Independence and Digital Leadership: Creating 
Value Through Technology. 

The structure of the program is presented below through compulsory courses and related outcomes, as 
well as elective courses. 

1.1 Compulsory courses 

1.1.1 Authentic Leadership Development 
The purpose of the Authentic Leadership Development course is to enable the students to prepare to 
lead organizations through personal development. Leadership development concepts used in the 
course can be applied by students in any organizational context. The course will provide students with 
ideas, techniques and tools to help them develop leadership capacity, exploring concepts such as 
lifelong leadership development, authenticity power, experience impact, recognition of value as an 
activity driver, leadership principles and ethical boundaries, understanding motivational processes 
through identification with a purpose, building teams, empowering team members, and improving 
leadership effectiveness through their own style and their own way of using power. 

Learning outcomes: 
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• Gain insight into understanding of authentic leadership, reflecting on and framing your past life 
stories and experiences. 

• Participate in open-ended discussions in small groups about self-reflexive exercises. 
• Understand the disintegrative conditions that cause leaders to lose their way and gain insight into 

ways to prevent them. 
• Clarity on leadership principles, values and ethical boundaries and emphasize the importance of 

these under pressure. 

• Understand the role of purpose in the process of motivation, extrinsic and intrinsic, and find 
guidance paths that will enable them to use their abilities. 

• Explore ways to build teams. 
• Understand the purpose of leadership and empower others in leadership. 

• Develop personal development plans for leadership. 

1.1.2 Individual Behaviour in Organizational Context 
This course provides a comprehensive analysis of individual behaviour in organizations and how 
individuals may differ across a range of attributes including their personality, values, perceptions, and 
emotions. Its purpose is to provide an understanding of individual behaviour so leaders and leadership 
can be more effective and at the same time quality of employees work life can be enhanced. Course is 
designed to help students develop comprehension of the importance of individual behaviour, analyse 
the implications of workplace diversity, including challenges and potential benefits, as well as to describe 
how people behave under different conditions and understand why people behave as they do. The 
course also demonstrates how leaders can improve the attitudes, perceptions, and behaviours of 
employees at an individual level within organizations, but also in team dynamics and performance. 

Learning outcomes: 

• Identify how diversity affects leadership and behaviour in the workplace and use this knowledge 
to manage the challenges associated with individual diversity and behaviour 

• Use their understanding of theories and concepts to understand and predict individual behaviour 
to positively impact organisational effectiveness, efficiency, and leadership 

• Demonstrate knowledge of the behaviours and attitudes that contribute to the creation of a healthy 
work climate and that allow for the empowerment of others 

• Explain how one’s personality, attitudes, and values, as well as other individual differences, 
impact one’s perception and motivation, as well as their impact on group dynamics and leadership  

• Develop increased emotional intelligence by using oneself awareness to effectively manage one’s 
emotions and behaviours, to increase one’s social awareness and to effectively manage 
relationships with others 

• Build upon their existing competencies and cultivate those competencies needed to provide 
effective leadership  

1.1.3 Motivation and Performance in Organizations 
Since leaders are responsible for encouraging employee performance, the objective of the course is to 
enable students to understand the concepts of motivation and performance and how to manage 
employee performance. Students will be taught (1) what are the available techniques to improve 
employee performance and (2) how to choose the right combination of tools and techniques to motivate 
employees to achieve high performance. 

Learning outcomes: 

- Understanding basic concepts of motivation and performance 
- Critical thinking and analysis of different problems in performance management 
- Capability to manage employee performance  
- Understanding how to improve performance through rewards 
- Capability to relate performance management issues with other important leadership activities 
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1.1.4 Leading Organizational Change 
Leading Organizational Change is a course that focuses on the premise that Leaders create a vision of 
the future and position the organisation to move forward towards this new future. This course addresses 
the crucial role of leadership in influencing organizational success and successfully transforming 
organizations. Throughout the course, students will learn a range of tools that leaders use to guide this 
process. By pursuing research supported skills-based perspective, using case studies of leading 
successful change, students will be able to grasp the effectiveness of leaders in different industry and 
institutional context, while also reflecting on, and enhancing their personal leadership skills. 

Learning outcomes: 

• Students will be able to critically review the main avenues in leadership theory and change 
management theories 

• Students will be able to evaluate the role of the leader in promoting organisational change.  
• Students will be able to conduct assessments of steps needed to change/transform 

organizations 
• Students will be able to evaluate critical societal issues on leading change like gender, ethics, 

and globalisation. 
• Students will be able to learn the tools and cognitive practices to start thinking like leaders 
• Students will be able use experimentation, design thinking, and storytelling to drive sustained 

change. 

1.1.5 Strategic Leadership 
The aim of the Strategic Leadership course is to introduce students to fundamental theories and 
concepts of strategic leadership. The course introduces students to relevant aspects of effective 
strategic leadership tools and techniques needed for the development and implementation of effective 
strategies across different industries and organizational settings. The course focuses on how successful 
leaders formulate effective strategies for organizations operating in an unpredictable environment. The 
course aims to discuss the qualities of successful strategic leaders in terms of strategic decision-making, 
vision sharing and strategy execution. 

Learning outcomes: 

• Critically evaluate different theories and concepts of strategic leadership 
• Discuss current issues in strategic leadership 
• Apply concepts of strategic leadership into practice 
• Apply strategic decision-making models in a range of organizational settings 
• Develop strategic thinking skills and competencies needed to perform effective leading and 

decision-making 
• Identify social and environmental responsibilities related to strategic leadership and decision-

making 
• Develop written and oral communication skills 

1.2 Elective courses 

1.2.1 Leading Organization Design 
A turbulent and highly competitive business environment accompanied by a constant interplay of rising 
complexity, and interdependence creates an ongoing demand for effective organisational design. The 
purpose of the course is to familiarise students with relevant theory and practice of designing 
organisations. They will analyse specific issues of designing at various levels and in various industries. 
Besides studying organisational structures of different companies and other organisations (with respect 
to their size, activity, geographic spreading and collaboration types), the special emphasis will be put on 
designing work processes and jobs at the micro level. Students will be acquainted with the organisation 
design process, as well as with tools, techniques and methods relevant for designing effective  
organisational solutions. 
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1.2.2 Leadership and Management 
The objective of the Leadership and Management for non-profit’s course is to enable students to 
understand the concepts of motivation and performance and how to manage employee performance. 
Students will be taught (1) what are the available techniques to improve employee performance and (2) 
how to choose the right combination of tools and techniques to motivate employees to achieve high 
performance.   

1.2.3 Ethics and Diversity in Leadership 
The purpose of the Ethics and Diversity in Leadership course is to strengthen awareness and 
comprehensions in situations of moral dilemmas. The class will offer a perspective on ethics from a 
personal viewpoint, enhancing personal ethical competencies and ability to assess whether one is 
confronted with a moral dilemma in the first place as that has been shown to lead people into potentially 
detrimental situations of ethical blindness.  

1.2.4 Organizational Culture and Leadership course 
The purpose of the Organizational Culture and Leadership course is to familiarize students with 
organizational culture and how leaders embed and transmit culture. Furthermore, the course will enable 
students to understand how leaders can shape an organization’s values and create and lead high-
performance organisational culture. 

1.2.5 Women Leadership 
The focus in the Women Leadership course is to understand the core principles of women leadership 
and escribe leadership and gender relations and compare these relations cross culturally 

1.2.6 Leadership Coaching 
The purpose of the Leadership Coaching course is to understand the core principles of leadership 
coaching and the role of the coaches, evaluate recent key changes in organisational coaching and 
evaluate the components of successful leadership coaching. 

1.2.7 Innovation Leadership 
The goal of the Innovation Leadership course is to bring students closer to the skills needed outside of 
everyday analysis so that they can effectively understand unfamiliar situations and complex challenges. 
In doing so, they will be guided by guidelines such as: What Leaders Need Now Is Innovative 
Leadership/ Why Innovation Matters? Innovation Leadership Has Two Components; Business Thinking 
Versus Innovative Thinking; Six Innovative Thinking Skills; Experiment with Innovation; Leadership for 
Innovation; Leadership for Organizational Innovation Requirements The modular course design 
combines comprehensive theoretical material related to innovation leadership with more practical 
seminars where useful tools and methods for innovation are used. 

1.2.8 Leadership Lessons from the Croatian War of Independence 
The purpose of the course Leadership Lessons from the Croatian War of Independence is to provide 
students with an understanding of the core categories of leadership through case studies of the war 
path of the heroes of the Homeland War. The emphasis of the course is on two key dimensions of 
leadership: the preconditions for the inner state of the leader's spirit and mode of action. The first 
dimension of leadership involves assumptions of responsibility, belief, sacrifice, and determination, while 
the second dimension emphasizes the importance of planning, prioritizing, acting within the hierarchy 
and with discipline. 

1.2.9 Digital Leadership 
The Digital Leadership course starts from the assumption that every business today is a digital business. 
In every industry, traditional business models and processes are being transformed by the spread of 
new digital technologies and the rise of threats. The digital age promises a more prosperous and fulfilled 
life for all individuals. But this is only possible if leaders at all levels of the organization are able to lead 
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their units in a challenging and uncertain future. Learning to be a great leader in the digital age is a 
constant journey. The goal is to help students immediately apply what they are learning in this course. 

2 METHODOLOGY AND DISCUSSION 
In this paper, the authors conducted a comparative analysis of educational programs in the field of 
Leadership. The criteria were set on the 3 best ranked universities in the Southeast Europe region 
according to the criteria of Scimago Institutions Rankings in Business, Management and Accounting 
area in 2021. The SCImago Institutions Rankings (SIR) is a classification of academic and research-
related institutions ranked by a composite indicator that combines three different sets of indicators based 
on research performance, innovation outputs and societal impact measured by their web visibility [8]. In 
addition to the above, additional criteria for this analysis include rank, available Leadership educational 
program, possession of internationally recognized accreditation, fully taught in English program and 
available standalone Leadership course. The analysis includes 11 countries in the SE Europe region: 
Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Northern Macedonia, Greece, Hungary, 
Montenegro, Romania, Slovakia, and Slovenia. Data for this analysis were collected from the official 
website of the university that was processed by this analysis. 

Table 1. Universities of SE Europe region according to the selected criteria. 

 University SCIMAGOIR 
rank 

Available 
Leadership 

study 
programme 

International 
accreditation 

Programme 
fully taught in 

English 

Standalone 
course in the 

field of 
leadership 

Albania none none - - - - 

Bosnia and 
Herzegovina 

University of Sarajevo 701 no yes no yes 

Bulgaria Sofia University 837 no yes no no 

 University of Plovdiv 
Paisii Hilendarski 

855 no no no no 

Technical University 
of Sofia 

863 Web page 
not available 

in English 

- - - 

Croatia University of Zagreb 306 yes yes yes yes 

 University of Split 650 no yes yes no 

 University of Rijeka 656 no yes yes Yes 

North 
Macedonia 

none none - - - - 

Greece Athens University of 
Economics and 

Business 

417 no yes yes no 

 Aristotle University of 
Thessaloniki 

437 no yes yes no 

 University of 
Macedonia 

513 no no no no 

Hungary Corvinus University of 
Budapest 

563 no no yes no 

 Budapest University 
of Technology and 

Economics 

647 no no yes no 

 Eotvos Lorand 
University 

670 no no yes no 

Montenegro University of 
Montenegro 

671 no no no no 

Romania Bucharest Academy 
of Economic Studies 

284 no no yes no 
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 Babes-Bolyai 
University 

547 no no no no 

 Alexandru Ioan Cuza 
University 

624 no no yes no 

Slovakia Technical University 
of Kosice 

420 no no yes no 

 Alexander Dubcek 
University of Trencin 

617 no no no no 

 University of 
Economics in 

Bratislava 

643 no no yes no 

Slovenia University of 
Ljubljana 

224 no yes yes no 

 University of Maribor 405 no no yes no 

 University of 
Primorska 

639 no no yes no 

A total of 23 universities were analysed according to the predefined criteria. Only two countries (Albania 
and Macedonia) are not included in the list of universities according to the SCIMAGOIR rating. Of the 
23 universities, one did not have an English-language website available.  

Just one university, University of Zagreb - Faculty of Economics&Business Zagreb offers a complete 
Leadership study program that is also internationally recognized, as evidenced by the possession of 
internationally recognized accreditations AACSB Business Accreditation - The Association to Advance 
Collegiate Schools of Business and EPAS Accreditation - EFMD Program Accreditation System. The 
study program is fully taught in English. In addition, the Faculty of Economics&Business in Zagreb offers 
a standalone Leadership course both in Croatian and English. 

Besides Zagreb, the course Leadership is taught at the University of Sarajevo - School of Economics 
and Business as part of a three-year study academic program Management but it is not taught in English. 
Course syllabus is not available online. The Faculty of Economics in Rijeka (University of Rijeka) offers 
the course Leadership as part of the graduate study of business economics in the field of management. 
As stated on the web page, students gain insight into contemporary leadership theories and research 
methodology to be able to understand their origins and thus form a critical attitude towards certain 
interpretations of the origins of leaders' success. At the same time, students develop self-awareness 
and are instructed to think about how to use and develop their own abilities in relating with other 
members of the organization. However, the course is not conducted in English. 

Sofia University offers a program called "The Leadership & life Coach Certificate Program". By looking 
into the program overview, it is evident that the focus in this program is on the term coaching rather on 
the leadership, since it is stated that “Participants deepen their transpersonal and transformative 
knowledge, engage in ongoing experiential practices, collaborate with colleagues, and practice 
coaching. skill capacities within a safe and collaborating group process. The program begins and ends 
with a three-day virtual seminar and continues with online learning and discussions, teleconference 
coaching practice, and accredited coach mentoring. The program supports participants ’multiple 
coaching niches from external personal and professional businesses to internal company leadership 
positions [9]. Upon completion of the study, no academic degree of education is obtained but the 
Transformative Life Coaching Certificate of Completion, which is recognized by the International 
Coaching Federation. 

Budapest University of Technology and Economics offers MSc Management and Leadership study 
program at the faculty of Economics and social sciences fully taught in English. According to the short 
description of the study program listed at the official web page of the faculty it states that „The program 
equips admitted students with knowledge, skills, and competencies required for a successful managerial 
career in the age of digital transformation, cultural and global change. Students enrolled in the 
Management and Leadership Master's program have solid and integrated professional knowledge in a 
broad field of management. The essentials of the program cover knowledge areas in quantitative 
decision making, operations management financial management, marketing, project management, 
business law and business analytics human resources and international strategy. In these fields 
students develop competencies of effective communication, working in teams, adopting international 
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benchmarks, appreciating cultural differences, and acting upon ethical principles of social and 
environmental sustainability. With their acquired knowledge, students can analyse, plan and manage 
the processes of competitive and public sector organizations” [10]. Course guide and program plan, 
however, shows that there is no single course in the field of leadership. The focus of this program is 
mainly based on production and operation management specialization. So, it is not clear why there is a 
"Leadership" in the name of that study program other than marketing tactics rather than actual leadership 
research and study. 

3 CONCLUSIONS 
The deficit of adequate leaders in the private and public sectors is already evident from the relative lag 
of Croatia in comparison to the similar countries in almost all fields. In the labour market in the Republic 
of Croatia, the EU and the surrounding region, there is a continuing need for trained professionals who 
can lead in the public and private sectors. The Croatian labour market is in need for study program that 
will be grounded in training and education of personnel to improve the organizational work practice by 
improving the leadership skills of board members, executive directors, executives from middle 
management and other members of the organization who are in search for professional progress. There 
is currently no graduate educational program in Croatia focused on this market segment. 

Accordingly, the proposed study program will provide systematic leadership education. In addition to 
Croatia, surrounding area and the EU, staff trained in the proposed program will be sufficiently educated 
and ready to take up employment anywhere in the world. It should also be noted that, since the study 
program is completely provided in English language, it also covers the need for adequate knowledge of 
the categorical apparatus of business management in English, which is significant for multinational 
corporations operating in Croatia. 

The program fulfils two important strategic goals of Croatian policy for Croats outside the homeland: (1) 
strengthening the national identity of younger generations in the Croatian emigration; (2) creating a pool 
of future community leaders in expatriates with expertise in economic diplomacy, networking, 
organizational design, lobbying, branding (development of the national brand Croatia), cultural 
management and other areas important for the contemporary management of local emigrant 
communities and dealing with the Croatian issue outside RH.  

The need for the development of areas within the discipline of leadership has been recognized by a 
number of top universities with research centres and study programs focused solely on this topic. The 
analysis shows that most of the Universities of Southeast Europe region do not have a complete study 
in the field of Leadership in their study programs, and only a few of them have a standalone Leadership 
course. The business economics – Leadership university graduate study program represents the 
centrepiece of scientific excellence in the field of this propulsive discipline of business management at 
the University of Zagreb, RH and beyond. The field of leadership is present both in business 
organizations and in all other types of organizations, which further emphasizes the scientific need for 
this study program. 
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Abstract 
This work presents the development and results of a Service-Learning Project (SLP) carried out at the 
School of Civil Engineering of the Technical University of Madrid in collaboration with secondary schools 
in the Madrid region. Within the framework of the SLP, students of the Final Degree Project (FDP) 
subject of different degrees have presented their FDP, which consists of a real construction project, 
through an oral presentation to several groups of students of the last years of secondary school. Six 
presentations were made by university students to seventy-eight high school students in total. Due to 
COVID-19 restrictions, these presentations were carried out online in a synchronous way. Afterwards a 
Liker type questionnaire was answered by high school students and, finally, university students 
answered an open questionnaire on how they had lived the experience. The results showed a great 
acceptance of the activity among high school students. A large majority affirmed that the activity has 
allowed them to learn more about civil engineering and a small but significant percentage expressed a 
desire to study it in the future. In turn, university students have expressed a high degree of satisfaction, 
improving their own self-perception as an engineer. All of them would recommend participating in this 
activity to their colleagues. Allowing university students to present their final degree projects to high 
school students favours both groups. College students improve their own self-perception as engineers 
while high school students are exposed to motivating accomplishments of STEM studies. This 
methodology is easily implementable and shows a promising path of collaboration between secondary 
schools and technical universities.  

Keywords: learning-service, stem vocations, peer review. 

1 INTRODUCTION 
The service-learning methodology is an educational experience in which students participate in an 
activity that seeks to meet the needs of the community to which they belong while achieving a deeper 
understanding of the content of the course in which it takes place [1]. This implies that service-learning 
activities are associated with an academic course and should be designed to achieve specific learning 
objectives [2]. It is a methodology that was born in the 1990s and whose pedagogical aspects are based 
on different theories such as the experiential learning theory, the Kolb cycle of experiential learning, the 
expectancy-value theory, the social-cognitive theory and constructivism theory [3].     

This methodology presents several difficulties among which two are worth mentioning: the difficulty of 
matching the activities to be carried out with the learning objectives of the subject and the difficult 
interaction of all participants (students, instructors and community members). Despite the difficulties, 
this methodology is being implemented in engineering schools around the world, either in the form of 
class projects, extra-curricular activities or research projects, due to the benefits it brings. These include 
the positive academic effects on undergraduate students, the reduced dropout rates, the improved 
teaching skills of instructors, and the improved student diversity [3]. Service-learning also develops 
communication skills, ability to work independently, teamwork, critical thinking, problem-solving skills, 
social awareness and sense of civic responsibility [4]. 

In this study, a service-learning activity in the School of Civil Engineering of the Technical University of 
Madrid (Spain) is presented. The experience has been developed during several academic courses 
under the umbrella of competitive calls for educational innovation projects (EIP) carried out by the 
Technical University of Madrid. In such activity, undergraduate and graduate students presented their 
final degree projects (FDP) to high-school students. In addition, these final projects were presented in 
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the form of posters in a library in the city of Madrid. University students belonged to the bachelor's 
degree in Civil Engineering at the School of Civil Engineering of the Technical University of Madrid.  

The research questions we want to address are the following:  

1 How effective is the presentation of their final degree work from university students to high school 
students in promoting engineering vocations?  

2 How effective is the presentation of their final degree work from university students to high school 
students in improving self-esteem and sense of accomplishment in university students? 

To properly answer these questions, evidence was gathered in the following way: a Liker type 
questionnaire was answered by high school students and, finally, university students answered an open 
questionnaire on how they had lived the experience. The results showed a great acceptance of the 
activity among high school students. A large majority affirmed that the activity has allowed them to learn 
more about civil engineering and a small but significant percentage expressed a desire to study it in the 
future. In turn, university students have expressed a high degree of satisfaction, improving their own 
self-perception as an engineer. All of them would recommend participating in this activity to their 
colleagues. Allowing university students to present their final degree projects to high school students 
favours both groups. College students improve their own self-perception as engineers while high school 
students are exposed to motivating accomplishments of STEM studies. This methodology is easily 
implementable and shows a promising path of collaboration between secondary schools and technical 
universities. 

2 METHODOLOGY 
The development of the educational innovation project has been carried out in collaboration with the 
Gerardo Diego High School in Pozuelo de Alarcón (Madrid). The FDP students at the School of Civil 
Engineering, in a series of conferences held during school hours at the secondary school and always 
within the framework of the technology subjects of different courses of secondary and high school, have 
presented and explained the real construction project of an infrastructure that they have made in their 
FDP. On the other hand, the secondary and high school students have evaluated the work presented 
through a questionnaire. 

This methodology has allowed the FDP students to strengthen their transversal communication skills by 
exposing their work to recipients who are not familiar with technical and engineering language, while at 
the same time learning to synthesize and transmit the fundamental aspects of their projects and to 
reinforce other skills such as creativity. On the other hand, secondary and high school students have 
known what a civil engineering project consists of, told by other students, this has meant an approach 
to Civil Engineering in a practical, friendly and close way to them. Secondary and high school students, 
in addition to gaining knowledge on how to make oral presentations, have increased their motivation by 
seeing themselves as evaluators of the oral presentation of the engineering students.  

Next are the questions from the questionnaire that was conducted among high school students. There 
were three groups of questions: questions related to evaluation of the activity, questions related to 
evaluation of presentation content, and questions related to evaluation of presentation skills.   

Table 1. Questions related to the evaluation of the activity (answers yes/no/I don’t know). 

Did you like the activity, and did you find it interesting? 

Would you like to attend another presentation of another Final Project of the 
Degree in Civil and Territorial Engineering? 

Do you now know better what a Civil Engineer does? 

Would you like to study Civil Engineering at university? 
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Table 2. Questions related to the evaluation of content of the presentation 
 (Liker-type questionnaire rate 1 to 5). 

The work presented is excellent, very professional. 

I have understood very well all aspects of the work presented. 

I could easily tell the content of the presentation to a friend. 

The presenter responded very well to the questions we asked him. 

Table 3. Questions related to the assessment of presentation skills (Liker-type questionnaire rate 1 to 5). 

The presenter has captured my attention, he has made his ideas very interesting. 

The presenter spoke at an appropriate speed, I was able to hear everything. 

The presenter used appropriate language and I understood all the concepts 
used without any problem. 

The presentation had very clear, well-organized slides that allowed me to 
understand the contents. 

3 RESULTS 
The activity was carried out with seventy-eight high school students, 59 boys and 19 girls. The age 
range is presented in Figure 1, in which it can be seen that there were 26 participants aged 14 years, 4 
participants aged 15 years, 34 participants aged 16 years, 13 participants aged 17 years and one 
participant aged 18 years.   

 
Figure 1. Age of participants. 

The results of the questions related to the evaluation of the activity are presented in Figures 2, 3, 4 and 
5. The response options were "Yes," "No," and "I don't know." 
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Figure 2. Results question “Did you like the activity, and did you find it interesting?” 

 
Figure 3. Results question “Would you like to attend another presentation of another Final Project of the 

Degree in Civil and Territorial Engineering?” 

 
Figure 4. Results question “Do you now know better what a Civil Engineer does?” 
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Figure 5. Results question “Would you like to study Civil Engineering at university?” 

The results of the questions related to the evaluation of the content of the presentation are presented in 
Figures 6, 7, 8, and 9. These are Likert-type questionnaires that were evaluated with scores ranging 
from 1 (do not agree at all) to 5 (strongly agree). 

 
Figure 6. Results question “The work presented is excellent, very professional.” 

 
Figure 7. Results question “I have understood very well all aspects of the work presented.” 
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Figure 8. Results question “I could easily tell the content of the presentation to a friend.” 

 
Figure 9. Results question “The presenter responded very well to the questions we asked him.” 

Finally, the results of the questions related to the evaluation of presentation skills are shown in Figures 
10, 11, 12 and 13. Again, these are Likert-type questionnaires that were evaluated with scores ranging 
from 1 (do not agree at all) to 5 (strongly agree). 

 
Figure 10. Results question “The presenter has captured my attention, he has made his ideas very interesting.” 

0269



 

 

 
Figure 11. Results question “The presenter spoke at an appropriate speed, I was able to hear everything.” 

 
Figure 12. Results question “The presenter used appropriate language and I understood all the concepts 

used without any problem.” 

 
Figure 13. Results question “The presentation had very clear, well-organized slides that allowed me to 

understand the contents.” 
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4 CONCLUSIONS 
The results show that the activity has been very well accepted by high school students. The vast majority 
of them have found it interesting and would gladly attend another presentation of the final projects of the 
undergraduate students of the degree in Civil and Territorial Engineering. Although most of them do not 
know or would not study the degree in Civil Engineering, there is a small but significant percentage who 
do consider it. Likert-type questionnaires assessing presentation content and presentation skills 
consistently show a very high evaluation of the aspects assessed.    

On the other hand, university students have shown a very high satisfaction with the activity carried out. 
For them, presenting their final degree project has reinforced their self-perception as future engineers 
and increased their self-esteem. All of them would recommend this activity to their fellow students. 

Service learning is an effective technique for improving the motivation of university students and thus 
enhancing their learning process. Students gain a sense of accomplishment and pride that reinforces 
their learning activities. On the other hand, high school students get in touch with their future university 
education by reinforcing their self-perception and personal project and their commitment to their own 
education. 
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Abstract

The concept of social change is inextricably linked with profound struggles such as apartheid, global
migration, equal rights for women, and movements like Black Lives Matter (in the US) and Idle No More
(in Canada). Social change requires agency – it is culturally and politically situated and is manifest in the
way to choose to “think and do” design (Fry, 2011). Design fields have been evolving over the past 40
years in theory and practice from craft-based design to applied human and social sciences, and towards
transdisciplinary, post disciplinary and collaborative approaches. The designer is a promising agent for
social change, practising from a gestalt of skills, cognitive processes, design methodologies, attitudes ,
and one's ability to reflect critically on the social, cultural, and political aspects of design contexts and
problems. 

Critical pedagogy is a framework that addresses how relationships of inequality and oppression are
produced and reproduced in educational institutions, of which design practice is a subset. Universal
instructional design exemplifies design as social action in its service of critical pedagogy. Participatory
design is another approach in which a critical instructional designer might frame design questions and
make decisions that address issues of cultural authority, learner voice, the source of knowledge,
oppressive practices, and access to learning. The critical instructional designer assesses how content,
representation, interaction, delivery, and assessment are set up to privilege some voices and not others. 

We are interested in critical instructional design as a means to challenge dominant culture assumptions
and develop learning environments for social justice that are inclusive and equitable. The pluralistic
Canadian context includes a diverse community of learners who live not only urban, but also isolated
rural and/or northern communities with little infrastructure, are Indigenous, were early school leavers,
and are political refugees. With a large land span, and minimal population, distance has also been a
challenge. As well, equity, diversity and inclusion (EDI) policies have emphasized a decolonization of
curriculum in schools and other sites of formal and informal learning. Departments of Continuing
Education have long been sites of social action and have rich histories of developing learning
environments for these diverse communities. In this paper we will present the theoretical framework of
the critical instructional designer in the Canadian context of continuing education, supported with three
case studies involving Indigenous, northern, rural and immigrant communities.

Participants will be invited to share stories of critical design practice from their sociocultural contexts.

Keywords: Critical instructional design, critical pedagogy, participatory design, social justice, equity,
inclusion.
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TEACHING IN TRANSCULTURAL HIGHER EDUCATION: BELIEFS 
AND EXPERIENCES OF TEACHER EDUCATORS 
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Zayed University (UNITED ARAB EMIRATES) 

Abstract 
Generally, little is known about the work of teacher educators or how they conceive of their work, and 
this is particularly true of teacher educators who work in higher education in international contexts. To 
address that gap, this paper explores the conceptions of teacher education held by a group of teacher 
educators based in the Gulf cities of Abu Dhabi, Bahrain, and Dubai, emerging centres of globalized 
education. Taking a phenomenological perspective, the study investigates how the teacher educators 
conceive of and experience their work in context. Results reveal several common conceptions of teacher 
education, with reflective practice emerging as the primary shared conception. Participants also report 
facing a common teaching challenge in facilitating limited-English proficiency students’ learning of 
content knowledge in an English-medium environment. This study shines a light on the enactment of 
teacher education in a globalized, international setting. 

Keywords: Teacher education, conceptions of teaching, internationalized higher education, 
transcultural. 

1 INTRODUCTION  
This paper examines the experiences and beliefs about teacher education held by a group of teacher 
educators who work in a globalized, transcultural higher education setting. In this paper,  a  ‘transcultural’ 
setting is taken to mean one wherein participants work outside of their home countries, alongside other 
international faculty members, in institutions and programs which have international dimensions such 
as international accreditation and/or internationally-informed curricula and/or international research 
partnerships. In general, teacher educators are not often represented in the higher education literature, 
and little is known about how they experience and conceive of their work. This is particularly true of 
teacher educators who work in higher education in international contexts. To address that gap, this 
paper explores the lived experience and the conceptions of teacher education held by teacher educators 
who work in the Gulf cities of Abu Dhabi and Dubai in the United Arab Emirates (UAE) and in Bahrain, 
as emerging centres of internationalized higher education.  

The results reveal common beliefs about teacher education, and shine a light on the enactment of 
teacher education in this globalized setting. Two major themes to emerge from the study are addressed 
in this paper: 1) the dominance of reflective practice as a shared fundamental conceptualization of 
teacher education and 2) the common challenge faced by the teacher educators in facilitating their 
students’ learning of content through English, as the language of internationalized higher education.  

1.1 Transcultural Higher Education 
The internationalization of higher education has been defined as the integration of “international, 
intercultural, or global dimension into the purpose, functions or delivery of postsecondary education" [1]. 
Educational settings which intentionally draw upon a transcultural range of people and ideas and 
practices may be considered to be “internationalized”. What was formerly a marginal element of higher 
education, is now one of its core dimensions [1]. A basic way of characterizing transculturalism in higher 
education is the presence of faculty members “whose nationality differs from the country where the 
institution is based” [2].  

Another way in which internationalization in higher education is characterized is by the use of English 
as the main or sole medium of instruction. Commonly abbreviated as EMI, it has been defined as “The 
use of the English language to teach academic subjects (other than English itself) in countries or 
jurisdictions where the first language of the majority of the population is not English” [3]. The adoption 
of English as “the lingua franca in transnational higher education” [4] has become a global phenomenon 
and has been embraced in the Gulf cities of Abu Dhabi, Bahrain, and Dubai where it has become the 
language of instruction in higher education in both private and public universities [5]. In teacher 
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education programs in the UAE and Bahrain, although most students are native speakers of Arabic, the 
language of instruction is either wholly or partially in English, and graduates seeking employment in 
schools are required to be proficient in English. It is believed that immersion in English as the language 
of instruction at tertiary level is an efficient and effective way to develop proficiency.  

1.2 Teacher Educators 
For the purposes of this study, teacher educators are defined as “those who work in tertiary institutions 
and are largely involved in the teaching of prospective teachers enrolled in a preservice teacher 
preparation program” [6]. As university-based, PhD-holding faculty members, they are “dually qualified 
in teaching and research” [7], and are expected to balance a portfolio of teaching, research and service, 
and may also be required to supervise teacher candidates during practical training in the field.  

Due to their influence on the development of future teachers, and because of the influence of those 
future teachers on future generations of learners, university-based teacher educators are a particularly 
significant group of academics in rapidly developing internationalized educational contexts, including 
the Gulf. Indeed, it has been proposed that it is essential “to understand the experiences of teacher 
educators working in diverse international contexts” [8). While internationally, research into teacher 
educators has been gaining momentum, there has been very little investigation into the experiences or 
beliefs of teacher educators in the Gulf. Notable studies include a doctoral thesis by Thorne [9] which 
examined UAE-based teacher educator identity.  

1.3 Beliefs about teaching 
Beliefs or conceptions about teaching have been defined as “Idiosyncratic... largely unarticulated 
composites of individual teachers’ assumptions, knowledge and beliefs about teaching and learning” 
[10]. Arising from his systematic review of the literature on the possible ways in which teachers in higher 
education conceive of teaching, Kember [11] concluded that there are just two primary sets of beliefs: 
teacher-centered/content-oriented beliefs, and student centered /learning-oriented beliefs. Expanding 
on this work, Akerlind [12] proposed four possible conceptions: teacher transmission focused, teacher-
student relations focused, student engagement focused, and student learning focused. Later, greatly 
extending the range of conceptions, and based on a systematic review of the literature, including his 
own empirical research, Ross [13] identified 25 conceptions of teaching. He codified these conceptions 
in pictorial form, created captions and wrote a succinct description for each one. To illustrate, the first 
12 of these conceptions are shown in Fig.1, reproduced from Ross [13]. Although created for use in 
medical clinical education, Ross’s conceptions are drawn from the general conceptions of teaching 
literature and are generic to teaching in further or higher education. They play a central role in this study, 
as they were presented to the teacher educators to select from, as discussed below in the Methodology 
section.  

2 METHODOLOGY 
This study adopts phenomenology as its methodology, presenting as it does “a unique opportunity for 
capturing the lived experience of participants” [14]. Given that the study aims to understand how teacher 
educators conceive of and experience their work in a transcultural setting, phenomenology offers an 
appropriate interpretive approach. According to van Manen [15],  

Researchers in professional domains such as education, nursing, medicine, law, 
psychiatry, counselling and psychology increasingly are becoming aware of the importance 
of interpretive models that place human situatedness central and are based on the belief 
that we can best understand human beings from the experiential reality of their lifeworlds. 

Accordingly, the study draws upon in-depth individual interviews with teacher educators as they prepare 
future teachers in pre-service, university-based teacher education programs. Towards the end of each 
interview, participants were invited to select their five most personally salient conceptions of teaching 
from a range of 25 conceptions as synthesized by Ross [13], arising from his systematic review of the 
research literature on conceptions of teaching. The possible conceptions were reproduced and 
presented to each of the teacher educators in a set of pictorial and captioned cards, and they were 
invited to shuffle through them and select their preferred conceptions. This task added an additional 
dimension to the interview format and provided triangulation for the interview data. Examples of Ross’s 
conceptions are shown in Figure 1.  
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2.1 Participants 
For this study, thirteen (N=13) university-based teacher educators were interviewed about their 
conceptions and experiences of transcultural teacher education in the Gulf. Participants were located in 
universities in Abu Dhabi (n=7), Dubai (n=4) and Bahrain (n=2). In terms of country of origin, three are 
from the USA (Earl, James, Asma), two are from Europe (Eva and Merve), two from the Levant (Zahra 
and Fatima), one from the UK (Laura), one from Africa (Ibrahim), one from Australasia (Bella), and three 
are from the UAE (Latifa, Khulood and Maitha). Ten of the participants are female and three are male. 
The study followed standard ethical procedures, and all participants’ names were anonymized. Ten of 
the participants are ‘transcultural’ in that they are working outside of their home countries, alongside 
international faculty, in teacher education programs which have international dimensions such as 
international accreditation and/or internationally-informed curricula and/or international research 
partnerships. Three participants are working within their home country, but they can also be considered 
‘transcultural’, because they work alongside international faculty colleagues in programs with 
international dimensions, and because they studied for their doctoral degrees abroad or in an 
international branch campus. Unlike the diverse backgrounds of the teacher educators themselves, the 
teacher candidates whom they teach are primarily Gulf nationals, because free, federally-funded higher 
education is generally available only to national citizens.  

3 RESULTS 
Overall, the study found that the teacher educators believe that teaching is the most important dimension 
to their work, favoring it over research and service, which are also required of them as academic faculty 
members in internationalized higher education. Generally, they favor learner-focused, constructivist, and 
social constructivist conceptions of teaching, instead of behaviorist or teacher-centred conceptions. As 
teacher educators, they say that they explicitly seek to model and deconstruct appropriate pedagogical 
practices for the teacher candidates that they teach. This involves deliberately engaging in ‘loop input’, 
a form of experiential-based teacher training whereby the content and process of what is being 
taught/learnt are aligned [16]. Furthermore, some believe that their work is important in terms of national 
development and national educational transformation, to which they see themselves contributing 
positively through teacher preparation, while others express regret that they are not consulted more by 
national educational authorities. In addition, the expatriate participants recognize and are sensitive to 
the need to develop their own intercultural intelligence in order to better understand the Gulf culture of 
the students that they teach, and to understand the education system where their students will be 
employed upon graduation. 

Two specific findings from the study are selected for particular attention in this paper: 1) the dominance 
of reflective practice as a common preferred conceptualization of teacher education, and 2) the 
pedagogical challenges they face in an English medium of instruction environment where their students 
have intermediate levels of proficiency in the language.  

3.1 Reflective Practice 
Firstly, it is notable that Reflective Practice was selected as a primary conception of teacher education 
by most of the participants, chosen by 12 out of the 13 teacher educators from amongst the 25 different 
possible conceptions presented to them. Earl was the only one not to have selected this conception. 
None of the other presented conceptions came close to this in terms of popularity. The strong preference 
for reflective practice is quite striking, given that participants had ample time to shuffle through all of the 
depictions and to select any five that were the most salient to them.  

Selecting the Reflective Practice card, teacher educator Bella, for example, commented that  

I think this is a really important element because when learners reflect on what they’re 
doing and why they’re doing it - or reflecting on aspects of your learning and discussing it 
with someone else - it helps people to think more deeply about what’s happening, and why, 
and they’re strengthening the learning, if you like. 

For Lana, while noting that there was some ambiguity in Ross’s conceptions of teaching, as some cards 
seemed to refer to the purpose of education, some to the process, and some to the product, but despite 
this, she mused thus as she chose Reflective Practice, 

So this card is about the process, how is it that we think that teachers learn. There are lots 
of different theories on this but angling towards the idea that what we’re trying to do is give 
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them the skill of reflective practices because that is essentially how I think effective teaching 
is acquired. 

Teacher educator Fatima, on selecting the Reflective Practice card, conflated it with another conception, 
Facilitating Understanding, adding that, “You should really reflect on what you’re doing and do a self-
assessment.” 

Reflection is a cognitive task - and a disposition - not only for the teacher educators to cultivate for 
themselves, but also something that they seek to develop in the teacher candidates whom they teach. 
In this regard, teacher educator Merve noted while choosing this card that while she is reflective about 
her own teaching as a teacher educator, she “could do more” to include more reflective tasks for the 
teacher candidates in her classes, commenting that,  

I reflect a lot on my teaching, but I don’t think I provide opportunities for that in my classes. 
It kind of gets a bit sidetracked, other than say in a paragraph or two once a year, but it’s 
not embedded in my classes and that’s something I would like to work on. 

3.2 Learner-focused Conceptions 
Notably, no teacher-centred conceptions of teaching were selected by the participants. Conceptions 
such as Transmission and Imparting Information were not chosen by anyone, indicating that they hold 
a collective view – despite their varied backgrounds – that their role as teacher educators is not to 
transmit information, but to target teacher candidates’ learning needs, facilitate understanding, create 
enthusiasm for learning and teaching, and support the national development of education. 

After Reflective Practice, the next most frequently selected conception was Targeting Learning Needs, 
chosen by half (46%) of the teacher educators. This triangulates with the data to be presented below on 
the challenges posed to the teacher educators by the limited English proficiency of the teacher 
candidates. Their shared belief that teacher education is essentially about targeting students’ learning 
needs was followed in frequency by the following conceptions: Facilitating Understanding, Generating 
Enthusiasm, Supporting Transformation, and Social Reform, each of which was selected by 38% (5/13) 
of participants. Interestingly, as an aside to the main focus areas of the present paper, the selection of 
Social Reform by several of the teacher educators in this study contrasts markedly with its absence in 
clinical medical education, with Ross [13, p. 8] reporting that “It is notable that in ten years of asking 
what “teaching” means to thousands of teachers, students and academics involved in clinical education, 
only one or two have articulated a conception of teaching as SOCIAL REFORM.” [capitalization in the 
original.] 

3.3 Challenges Presented by EMI 
A common concern to emerge from the interviews relates to the difficulties the teacher educators 
experience in facilitating the acquisition of content knowledge, due to their students’ limited proficiency 
in English. Some believed that, in trying to simplify course content to make it accessible for students in 
English, the inherent complexity of knowledge suffers. In Lana’s view: 

Their English skills are inhibiting them from being able to access complexity, essentially 
because you’re having to simplify it into a language they are able to understand. So … kind 
of nuance is lost and purity is lost, complexity is lost.  

As Lana explained further, teacher educators in such an EMI context need to see themselves as content-
and-language integrated teachers. She says: 

So I’m teaching psychology of education, but I’ve also got to teach them language. I think 
that some instructors struggle with that – they don’t think that’s their role. “I’m teaching 
psychology and I’m teaching a math course or a science course, I’m not a language 
teacher”, but then the students can’t access the material. So yes, it is an issue and I’m not 
sure how that can be resolved, apart from trying to organize staff development sessions … 
but that’s an ongoing thing, you know, where teachers must continue to reflect on the 
practices we can use to support students in the classroom. 

For teacher educator Bella, upon relocating to the Gulf, she faced an immediate challenge in teaching 
limited English proficiency students in an EMI setting. She found ways of coping, for example through 
dialogue with colleagues on methods of scaffolding student understanding, and reading up on teaching 
effective strategies for teaching ESL students. She reflected that  
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I’m not a trained teacher of English but I had to get to grips with that very quickly and often 
that was talking with colleagues and doing background reading and so on with strategies 
that would be more effective in the classroom when dealing with bilingual students. 

Bella compared her Gulf experience to her previous experience as a teacher educator in an Anglophone 
country, noting that: 

I would expect my [home country] students to be able to read and deal with academic texts 
probably more easily than some of my students here, but that doesn’t mean that I don’t 
offer them the academic text to read, but with strategies that assist students, so I annotate 
documents, and we have multiple readings and discussions. 

Teacher educator Ibrahim was quite blunt in his assessment of the challenges EMI presents to his 
students: “The English medium stunts the growth of the students sometimes, to some extent.” 

Many of these international teacher educators do not speak Arabic, but for those who are bilingual in 
English and Arabic, some such as Latifa mentioned that she uses English-only in the classroom, but 
provides support for students in Arabic during office hours:  

Only if students come into my office during office hours and they want some assignments 
reviewed, yes, I use Arabic because I know that they wouldn’t come here unless they really 
needed something. 

On the other hand, for bilingual teacher educator Fatima, 

It is a factor in that I feel it limits … and I feel the frustration of the students. Being bilingual, 
I sometimes have to resort to Arabic to get across to some of the students, and although I 
believe that it’s important to talk to them in English, it’s also important to understand the 
concept, so if it needs a bit of Arabic, I use it, I have no issues with that. 

Closely related to sensitivity to language issues is sensitivity to cultural issues for these transcultural 
teacher educators. While this paper focuses on the primacy of reflective practice and on challenges with 
EMI as two salient themes to emerge from the study, it is worth noting that all of the expatriate teacher 
educators referred to the need to build their awareness of their students’ cultural values. Lana, for 
instance, observed that  

Of course there is risk of cultural misunderstanding. I guess you need to be very sensitive 
to the cultural differences. When I first arrived here I was very conscious of the work that 
had to be done, first of all orientating myself to the culture and how comments and 
behaviour would be understood here compared to the places I’d worked before. 

4 CONCLUSIONS 
For the teacher educators in this study, reflective practice emerges as an enduring, central, and 
foundational belief about teaching. It involves “learning through and from experience towards gaining 
new insights of self and practice” [17]. It is a durable concept, if ill-defined, and was promoted by 
Confucius two and a half thousand years ago as “the noblest’ method through which wisdom is acquired. 
Within teaching and other professions, reflective practice has been championed most notably by Dewey 
[18] and by Schon [19], who identified reflection as central to the development and enactment of 
professional knowledge. In The Reflective Practitioner [18], Schon introduced the notions of reflection-
in-action and reflection-on-action, the former being done ‘on one’s feet’, the latter being done after the 
teaching episode. Within teacher education, Zeichner and Liston [20] delineated five levels of reflection, 
ranging from immediate and automatic at the first level, through intentional and informed by data, to 
critical retheorization of teaching at its highest level. Within teacher education, reflective practice can be 
promoted through activities such as action research, case studies, micro-teaching, lesson study, and 
reflective writing tasks [21]. Further investigation would be warranted to understand how reflective 
practice is manifest in the day-to-day work of teacher educators, and to gauge at which levels it is 
practiced.  

Turning to the second main theme of this paper, the pedagogical challenges faced by the teacher 
educators because of EMI was perhaps not a surprising finding. In the Gulf countries, there is a common 
agenda of economic diversification away from an oil-based economy towards a knowledge-based 
economy. This agenda is evident in Bahrain, for example, in the mission “to position Bahrain as a 
regional hub for quality higher education, producing graduates with the skills, knowledge and behaviors 
required to succeed in the global knowledge economy while contributing to the sustainable and 
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competitive growth of Bahrain” [22]. By 2024, the vision is for all Bahraini graduates to be global citizens 
[22]. Although the envisioned language profile of a graduating ‘global citizen’ is not mentioned in this 
vision statement, there is an implicit assumption that English is the language of the global knowledge 
economy.  

As such, within higher education in Bahrain, it has been noted that “traditional subjects like Islamic 
studies are taught through the medium of Arabic, whereas, subjects related to medicine, commerce, 
industry, and internationalism are taught in English …” [23]. In the UAE, represented in this study by 
teacher educators based in the capital city of Abu Dhabi and the city-state of Dubai, the role of English 
in higher education is more directly stated. The Director General of Abu Dhabi Education Council, for 
example, simply stated that “English is the international language of business and science and is central 
to Abu Dhabi achieving its vision of economic growth and diversification” [24].  

Despite such policies and aspirations, however, university entrants are typically at pre-intermediate 
levels of proficiency [25]. Studies from the Gulf have reported that relatively low English language 
proficiency impedes student learning [26, for example], while research on student achievement in EMI 
contexts internationally has shown that English language ability is a strong predictor of academic 
success [27]. This situation presents difficulty for transcultural teacher educators who do not seem to 
be equipped with scaffolding strategies to support their students. 

Further research is needed to determine the kinds of support that might be beneficial for teachers in 
higher education to assist learners in accessing content knowledge in English. One pointer, for example, 
lies in recent research which has shown that the presentation of reading materials in two languages has 
a greater impact on students’ reading comprehension than the presentation of reading materials in the 
L1 or L2 only [28]. A firm conclusion to be drawn from this study is that these transcultural teacher 
educators, despite their pedagogical expertise, are challenged by the task of adequately facilitating their 
students’ acquisition of content knowledge through English. If they are struggling with this, despite their 
extensive teaching and teacher training experience, then there is a clear need for professional 
development for all academics and teacher educators working in transcultural EMI contexts where 
students have limited proficiency in English.  
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Fig. 1 Ross (2017) Conceptions of Teaching.  
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Abstract 
Surrounded by images in a digitally enhanced modern world, the importance of visual thinking has never 
been so great. Visual thinking is a bridge that crosses the divide between the perceptual and the rational; 
science and art; perception and thought [3]. Visual literacy is comprehensively catalogued as a complex 
language with levels of competence that can be learned, understood, and assessed, yet robust academic 
research into the application, use in context and reasonable outcomes significantly lag behind that of any 
textual based language. Amit et al. [1], found, through fMRI and behavioural methods, that visual thinking 
is the dominant mode of thought and verbal thinking is activated only if it is needed. Although visual thinking 
is a high-frequency vocabulary, there is still no consensus on the definition of visual thinking [21]. This 
causes confusion between visual thinking and some similar concepts (i.e., visualization) and increased the 
difficulty of academic research on visual thinking to define the research scope. 
This research explores what visual thinking is and how visual thinking plays a role in understanding and 
communication by examining the relationship between visual and verbal thinking in the group context. The 
term "the group context" is a general description of a context comprising a group of people, in contrast to 
“the individual context” comprising an individual.  
A conceptual model has been developed by building from a priori knowledge and substantiated through 
four in-depth interviews conducted with qualified experts in the field. It is found that the value of visual 
thinking lies in its process. A conceptual model was built linking visual thinking with its relationship with 
verbal thinking, and value co-creation. There is a spectrum relationship between visual and verbal thinking 
in the group context. Visual Thinking does not happen in isolation thus system thinking theory is helpful for 
complexity modelling. The broader concept of design thinking provides an umbrella such that visual 
thinking can find a home. 
The dynamism between using visual and verbal thinking can opening new possibilities, facilitating 
communication and potential development. Inhibitors and drivers are identified. Drivers for dynamism will 
help people jump out of their traditional ways of thinking and generate new benefits such as idea 
generation and learning. The dynamism between using visual and verbal thinking is limited by inhibitors 
from two main aspects including the context (e.g., social emphasis on verbal thinking) and personal 
identities such as individual preference, habit, lack of self-awareness, and cognitive overload. 
Two thinking roles are identified communicator role and audience role. A good thinker may not be a good 
communicator, and only if team members perform both thinking roles (i.e., communicator role and 
audience role) simultaneously will the understanding be co-created in the communication. 
Team performance is determined by the ability of team members to think together (i.e., collective 
intelligence) [37], and better understanding how people think will help identify opportunities. Helping team 
members understand their thinking modes and others is beneficial for facilitating communication and 
understanding among team members. To facilitate communication, the organization may organize training 
for team members to improve their communicator and audience skills. 
Keywords: visual thinking, co-creation, visual literacy, visual language. 

1 INTRODUCTION  
Visual thinking and visualization are two different concepts [10, 30] that are often mistaken. Close 
relationships exist between visual thinking, visual language, visual literacy, and visual communication 
[4, 10, 26, 27, 33], but there is not consensus on what these relationships are, nor, for that matter, the 
definition of visual thinking [21]. Some extant definitions of visual thinking refer to characteristics such 
as intelligence [13, 15, 22] and ability or capacity [5], emphasizing the role of people, while the majority 
of the definitions concern the process [6, 10, 20, 23, 28, 35, 36]. Process oriented definitions suggest 
the importance of the context for understating visual thinking. The appearance of visual thinking in 
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published academic literature can be traced back to the mid-twentieth century when there were 
perceived clear divisions between art and science, and the symbolism associated with words and 
images. Arnheim [3] proposed the concept of visual thinking in 1969 to bridge these gaps. Specifically, 
some of the scholars define visual thinking directly as nonverbal thinking [9] or one type of nonverbal 
thinking [38]. This suggests that, to understand what visual thinking is, it is necessary to examine the 
relationship between visual and verbal thinking, and the definition of visual thinking may exist in the 
relationship between visual and verbal thinking. 

Emphasis on visual and verbal thinking is dependent on context, which, to some extent, may limit the 
different opinions on the relationship between them. Visual thinking is emphasized, especially in the 
design, art or architecture practical field [5], and verbal thinking is more emphasized in the education 
and academic field. Discussions surrounding the relationship between visual and verbal thinking range 
from an opposite relation [12, 25] to a complementary one [38] or interrelated one [10]. Overall, there 
are many discussions on the relationship between visual and verbal thinking, but most of them are 
literature-based. In 2017, Amit et al.’s [1] research through fMRI and behavioural methods suggests 
that, an asymmetric relationship exists between visual and verbal thinking. Their research is limited in 
the scope of the individual context (i.e., visual and verbal thinking on individual) and ignore the 
interaction among people in a group context. The term "the group context" is a general description of a 
context comprising a group of people, in contrast to “the individual context” comprising an individual.  

This drives a research gap to look at how visual and verbal thinking works in a group context. As human 
beings, it is not easy to be separated from the group context, which improves the value to assess the 
relationship between visual and verbal thinking in the group context. Individual preference, habit or skill 
will affect the choice of thinking modes by people and may shape the visual and verbal thinker style [31]. 
These factors also are affected by the context [17], which suggests the importance of understanding 
how the context affects individuals. The group context such as groupthink [18, 19] and physical distance 
affects individual preference and conformity [2, 24]), which may also be considered as the effect on the 
relationship between visual and verbal thinking. Therefore, the research gap is generated as the 
relationship between visual and verbal thinking in the group context. 

2 METHODOLOGY 
Interpretivism is the core research philosophy in this study, which supports that knowledge is contextual 
due to individual differences in experiences and opinions [32]. That is aligned with the nature of the 
research topic; that is, the relationship between visual and verbal thinking cannot be analyzed without 
considering people, their experience, and the context. Also, people in different fields may have different 
interpretations towards visual and verbal thinking as well as the relationship between them. Although 
multi-disciplinary theories and explanations may urge the development of visual thinking, it also causes 
complexity, that is, the diversity in the definition. This study is not aimed at generating a clear definition, 
nor to push the radical development of the concept, but to provide a clear structure for people to 
understand visual thinking by assessing its relationship with verbal thinking in the group context.  

The richness and depth of understanding are the most important for this research, not the minimum 
sample size required [16]. A purposive sample of four experts who have expertise and experience in 
academic or practical fields relevant to the concept of visual or verbal thinking will be interviewed. Under 
a different context, people have different biases on visual and verbal thinking. Thus, interviewing experts 
from different academic and practical fields will gain critical and multiple insights. 

The reasons for interviewing experts from different backgrounds one by one rather than in a focus group 
are that experts in the fields relevant to visual thinking may provide explanations being difficult and 
abstract requiring discipline expertise and background knowledge, and the multidisciplinary background 
concerning the research topics may cause contradictions and complexity that may hinder the 
communication process. Thus, one-to-one interviews, showing concentration and respect for experts, 
will provide a good opportunity to have an in-depth conversation. 

Semi-structured interviews are conducted in order to collect primary data since the research is 
exploratory, which will provide the flexibility that is required for the interviewees to perceive and interpret 
situations [11]. In Table 1, seven interview questions are generated under three main themes. There 
are different types of questions in the interviews ranging from open questions, inquiry questions, and to 
closed questions, but the open-ended questions take a large part which provides flexibility for the 
extensive answer and may explore areas not considered in the previous research [32]. Then, the 
inductive approach [32] is used to analyse the qualitative data generated from the interviews. Grounded 

0282



theory [8, 14] based on interpretive epistemology will be adopted to determine important emergent 
themes.  

Table 1. Interview Questions 

Questions Question Reasoning  Type 

Theme 1 Visual and Verbal Thinking (Individual vs Group) 
Q1 What’s the difference of thinking modes 
(visual thinking vs verbal thinking) between as 
an individual and in the group? 

To understand how the relationship between visual 
and verbal thinking on individuals is different from 
that in the group context. 

Inquiry; 
Open 

Q2 How are thinking modes affected by the 
cognitive biases within the communication 
group? For example, does a person (a verbal 
thinker) in a group of visual thinkers have 
bandwagon effect? 

To understand how groupthink affect the individual 
thinking modes/type in the group context. Do 
thinking modes on people also reflect bandwagon 
effect in the group? 

Inquiry; 
Open 

Q3 Under a demand for communication in 
virtual team, will the decision made on using 
the mediums of words and pictures be 
affected by the context? e.g. physical distance 

To understand how the group context (e.g. physical 
distance) affect the people’s decision on choosing 
mediums to support their own thinking modes. 

Inquiry; 
open 

Theme 2 People who Use Visual Thinking vs Verbal Thinking  
Q4 Do people have the subconsciousness of 
the existence of visual and verbal thinking, 
and know how to differentiate them in daily 
life? 

To understand people’s self-cognition and self-
awareness on their thinking modes and explore 
how to differentiate visual and verbal thinking 

Inquiry; 
Closed 

Q5 Does the preference for the mediums, that 
pictures and words, differentiates people as 
visual thinker or verbal thinker? If not, what will 
differentiate the people who use two different 
modes of thinking in the daily communication? 

To explore whether preference for the 
communication medium can differentiate visual and 
verbal thinkers under communication  

Inquiry; 
Open  

Q6 Can people who prefer verbal style have 
better control of visual image participation? 

To explore how individual preference, skill, style or 
habit on thinking type relate to each other. E.g., do 
people who identify themselves as visual thinkers 
actually perform better in verbal thinking? 

Closed 

Theme 3 The Relationship between visual literacy, visual communication, visual language and 
visual thinking 
Q7 How visual literacy, visual language, visual 
communication and visual thinking interact 
with each other? What’s the final output? 

To understand how visual thinking works with other 
visual elements and have effect in the practice  

Inquiry; 
Open 

3 RESULTS 
Thematic analysis is applied as a tool to organize the data in an interpretive way, and interview questions 
are reprioritized according to their scopes to summarize the themes systematically. Overall, four 
overarching themes emerge, comprising the clarification of Visual Thinking, the difference and 
correlation between visual and verbal thinking and between the visual and verbal thinker, and the 
dynamism between using visual and verbal thinking in the group context. 

3.1 Clarification of Visual Thinking 
New interpretations surrounding the value of visual thinking and its definition have occurred. The value 
of visual thinking is not in the end product generated, but in the process, and the importance of visual 
thinking does not lie in what to do but in how to do it, which further extends the value of visual thinking 
into the process [6, 10, 20, 23, 28, 35, 36]. True visual thinking is to do with the change in the way that 
the brain processes the concept after articulating a concept visually. This suggests that visual thinking 
closely links with the change in the way of processing concepts by the brain.  

Visualization can be easily misunderstood as visual thinking. Verbal thinking captured in visual ways, 
such as visual notetaking and scribing, may be mistaken as visual thinking in practice due to its 
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visualized manifestation. Understanding visual thinking cannot be separated from understanding verbal 
thinking.  

To define visual thinking is difficult due to two main reasons. First, the authentic thinking process is 
invisible and cannot be identified accurately with only clues from observing people, because individual 
behavior is shaped by the context, and the context is malleable and changeable. Second, the thinking 
process is embedded in the process of generating understanding and meaning or sense in the 
communication, among which the complexity in the process of meaning-making, understanding-making 
or sense-making makes the thinking process difficult to be defined through multidirectional human 
interactions. Although it provides a lot of expert insights to understand visual thinking from different 
angles, it should be noticed that defining visual thinking is still a challenge since these insights are from 
mere observation and experience in practice. 

3.2 Difference and Correlation between Visual and Verbal thinking, Visual and 
Verbal Thinker 

Visual and verbal thinking are different in terms of their interpersonal and intrapersonal characteristics, 
the time difference in the maturity, and networked and linear representations as well as different levels, 
while they are correlated with each other with no hierarchy, reinforcing and benefiting each other, and 
sometimes similar manifestation. 

Visual and verbal thinkers are correlated in spectrum relationships. That is, “within verbal thinking, there 
are metaphorical thinkers, and they are more like visual thinkers.” Thus, it is not easy to differentiate the 
visual and verbal thinkers explicitly. There are clues to understand the difference between visual and 
verbal thinkers, including different cognitive levels, self-cognition, remembering things, and sensing the 
audience's need to be understood.  

The ability of good self-cognition may enable people to shape their personal identities to be visual or 
verbal thinkers positively, while lacking self-cognition (i.e., preference, skill, abilities and style) to some 
extent, hinders people from using visual and verbal thinking properly and being good visual and verbal 
thinkers. A good visual or verbal thinker does not guarantee a good communicator. There exist 
miscommunications among people and methods, including helping individuals learn different ways of 
thinking, communicating about communication, and identifying the context that can improve 
miscommunication. 

3.3 The Dynamism between Using Visual and Verbal thinking in Group Context 
Apart from the differences and correlations between visual and verbal thinking, and between visual and 
verbal thinker, there is the dynamism between using visual and verbal thinking. This dynamism is from 
the unconscious or subconscious switch between using visual and verbal thinking by people and from 
that both visual and verbal thinking can be performed visually and verbally in different levels and ways. 
Under the dynamism, people will switch between using visual and verbal thinking agilely. Specifically, 
the dynamism will be affected by people and the context, including inhibitors (e.g., the social emphasis 
on verbal thinking and individual habits and preference) and drivers (e.g., the context of change and a 
need to generate understanding for the audience). Nevertheless, it suggests that drivers for the 
dynamism will help people jump out of their traditional ways of thinking and generate new benefits such 
as idea generation and learning, compared with staying in the traditional modes limited by some 
inhibitors for the dynamism.  

3.3.1 The Source of the Dynamism 
There is the dynamism between using visual and verbal thinking, which comes from the unconscious or 
subconscious switch between using visual and verbal thinking by people and also from that both of them 
can be performed visually and verbally in different ways and levels. A natural urge for people to switch 
between using visual and verbal thinking happens unconsciously or subconsciously. Thus, it is 
challenging to separate visual and verbal thinking on individuals. 

Dynamism exists because thinking abilities or modes can be performed in different ways and levels. 
There are different ways of visual and verbal thinking to be used for different purposes. For example, 
verbal thinking can be used in different ways such as visual, destructive, pragmatic or metaphorical 
ways and also can be used at a basic or playful level, referring to the different levels of visual and verbal 
thinking. This may also apply to visual thinking. Thus, the dynamism between using visual and verbal 
thinking is fostered, among which there are lots of benefits generated from that dynamism. 
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Benefits generated from the dynamism between using visual and verbal thinking can be concluded into 
three aspects, which is opening up new possibilities in learning, idea generation and creativity, 
facilitating communication (i.e., Understanding others better, countering cognitive biases and 
communicating emotions and feelings), and encouraging personal development (i.e., personal 
development).  

3.3.2 Inhibitors for the Dynamism 
Inhibitors exist to hinder the dynamism between using visual and verbal thinking from two perspectives: 
personal identity and the context. From the perspective of personal identity, there are factors including 
preference and habits, lack of awareness, and cognitive overload to confine people to their traditional 
thinking patterns and limit their development. Also, preference and habits on individual may not match 
the actual skills to perform visual and verbal thinking. For example, a person who is accustomed to using 
verbal thinking may be better at using visual thinking. In terms of the context, the linear way of knowledge 
and Information sharing and consuming, and social emphasis on verbal thinking in the past decades 
have strengthened the role of verbal thinking and neglected the role of visual thinking, which restrict the 
dynamism. 

ª Personal Identity  

Personal identity, including preference, habit, lack of self-awareness and cognitive overload, hinder the 
dynamism between using visual and verbal thinking. Preference will foster and solidify the habit in a 
specific type of thinking. People may use both of visual and verbal thinking, but preference may enable 
them to give up possibilities of trying new ways and foster habit in an accustomed way to think. That is, 
if one person prefers to use visual thinking, he or she may concentrate on it and leave verbal thinking 
behind. Regarding the habit of using visual and verbal thinking, people may stay in their accustomed 
way of thinking (i.e., typically as verbal thinking due to social emphasis) shaped by their habits without 
external forces.  

Lack of self-awareness also will hinder the dynamism. People often using verbal thinking may be good 
visual thinkers, but they may lack the self-awareness to know that they have good skills and abilities of 
visual thinking and don’t associate themselves with visual thinking. Not recognizing personal skills will 
decrease individual confidence to think visually and enable people to stay in the traditional mode of 
thinking (often verbal thinking). Thus, the lack of self-awareness performs as an inhibitor for the 
dynamism to trap people in their preferred thinking modes. 

Cognitive overload, resulting from the limited capacity for memories in the human brain, limits the 
blending use of visual and verbal thinking. Although using both verbal and visual thinking may generate 
high effectiveness, the constraint from the human brain limits the dynamism between using visual and 
verbal thinking. Thus, the blend use of visual and verbal thinking should be considered carefully in an 
effective way. 

ª The Context  

From the side of the context, the linear way of knowledge consuming and social emphasis on verbal 
thinking act as a core inhibitor on the dynamism between using visual and verbal thinking in the social 
context, by shaping individual habits and preferences on verbal thinking. Knowledge in the past has 
been consumed in a more linear way than that currently, and people may be encouraged to be more 
verbal thinkers using verbal thinking as verbal thinking represents a linear way. Although there is a trend 
that nowadays people consume and gain knowledge in a more networked way, the influence of 
education has solidified the social emphasis on using verbal thinking to a large extent.  

Education, emphasizing more on verbal thinking, leads to a stereotype on the threshold of visual 
thinking, which has pushed people away from using visual thinking. The close association between 
verbal thinking and academic achievement also strengthens the social emphasis on verbal thinking and 
hinders the dynamism between using visual and verbal thinking. To some extent the social context has 
solidified individual habits of using verbal thinking.  

Regarding the reason why visual thinking is not emphasized in the curriculum, three perspectives are 
concluded from the interview including the lack of the name cognition, not the typical way of doing 
research, communication and knowledge sharing in academia, and doubts on theorizing visual thinking 
as a pedagogical approach. The lack of name recognition results from narrow recognition of the visual 
thinking approach and no evidence to quantify its value. Also, the typical way to do research or teaching 
and communication in academia is still in worded or notational forms. Furthermore, visual thinking as a 
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learning style has been discredited since the theory of learning styles for teaching is discredited in the 
curriculum. A direction for further research is pointed out as to suggest visual means of teaching for the 
promotion of visual thinking.  

3.3.3 Drivers for the Dynamism 
Drivers exist to facilitate the dynamism between using visual and verbal thinking from the context of 
change, a need to generate understanding for the audience in communication and well-formed team 
culture. The context of change will drive people to different situations and enable their change in the 
way of thinking. A need to generate understanding for the audience in communication raises a 
requirement for the communicator to switch the thinking modes to explain things better for the audience. 
A well-formed team culture will foster individual confidence for the member to try new ways of thinking 
through group alignment and commitment. 

The context of change (e.g., working or studying from offline to online recently) generates the drivers for 
the dynamism between using and verbal thinking, including lack of physical interaction and 
psychologically comfortable zone brought by physical distance in a virtual scenario. This change such 
as crisis and specific conditions enables people to jump out of their traditional habits and to switch to 
different ways of thinking or start to blend in using visual and verbal thinking. Under that situation, new 
trends may occur, including new recognition on visual thinking, higher individual willingness to work 
visually and blending two channels in the virtual scenario. People are more willing to work visually in 
some virtual workshops, during which the distance makes people feel more comfortable in their own 
environments to work visually that they do not normally do. The recognition of combining both visual 
and verbal thinking increases, because there is a need to have diverse means of expression in the 
virtual scenario, which suggests the value to rethink the definition of ‘distance’ changed by technologies 
and the context from new perspectives. 

The need to be understood is a core indicator for people to either blend different thinking or switch to a 
new way of thinking. This generates the thinking role of communicator and audience to reach for 
understanding in the communication. During the process, people may adjust their thinking modes with 
an aim to make the audience understand their expression, which is a crucial driver for the dynamism 
between using visual and verbal thinking. That is, under the communicator role, people may actively 
adjust their thinking modes in order to generate the understanding for the audience, which is aligned 
with the emphasis that “understanding is the consequence of thinking, without thinking there's no 
understanding”. Nevertheless, a person with good use of visual thinking or verbal thinking may not be a 
good communicator. To some extent, this may suggest that performing a good communicator role lies 
in adjusting thinking modes to generating understanding for the audience, rather than how good a 
person’s ability of visual or verbal thinking is.  

Formal team culture in group context also performs as a driver for the dynamism between using visual 
and verbal thinking. Under a group commitment and alignment will help people build confidence to work 
in an unfamiliar thinking mode. Thus, the group commitment, alignment and group cohesiveness will 
increase individual confidence for members to jump out of their traditional thinking modes. Building 
confidence to work in an unfamiliar thinking mode closely relates to the effect of the team culture. Team 
culture will engage and align people, then affect their behaviours. Having a team culture is not well 
enough, and the emphasis is on a formal team culture. Only in a formal group will the dynamism between 
using visual and verbal thinking be encouraged rather than limiting members in one thinking pattern or 
conforming to the groupthink. It should be noticed that a formal team culture does not mean a rigid team 
culture that solidifies the members’ behaviours. 

3.4 Discussion  

3.4.1 A Spectrum Relationship between Visual and Verbal Thinking in Group Context 
Although there is the dynamism between using visual and verbal thinking under the impact of inhibitors 
and drivers, no clear conclusion can directly be drawn on the relationship between visual and verbal 
thinking in the group context. The rationale of the relationship between visual and verbal thinking in a 
group context can be summarized under this dynamism, which possibly will fill in the knowledge gap 
regarding how the context, people and their thinking modes interact. The context of value creation is as 
essential to creating value as the competences of the participating parties [34].  

The dynamism between visual and verbal thinking comes from the subconscious or unconscious switch 
between using visual and verbal thinking in different ways and levels. Drivers from the context of change, 
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a need to generate understanding for the audience and formal team culture, will motivate people to 
agilely switch in the use of visual and verbal thinking. This pulls people out of personal inertia of being 
visual thinkers or verbal thinkers caused by personal habits, preferences and self-cognition of personal 
skills and abilities. Further, differences and correlations between visual and verbal thinking, and between 
visual and verbal thinker supports, enables and validates this switch, since people are not one type of 
thinker and not only has one thinking modes. There are also inhibitors restricting the switch use of visual 
and verbal thinking, such as the social emphasis on verbal thinking and cognitive overload. People act 
on and switch their thinking modes under these inhibitors and drivers, which shapes a certain context of 
change in turn. This reflects a reflective cycle (Fig. 1), suggesting a close relationship between people, 
the context and the switch of their thinking modes. 

 
Figure 1 The Reflective Circle in the Dynamism 

After understanding the rationale of the dynamism, a spectrum relationship between visual and verbal 
thinking in the group context can be proposed based on that there are spectrum relationships between 
visual and verbal thinkers as well as the correlations and difference between visual and verbal thinking. 
The Optical Spectrum displays the dispersed monochromatic light pattern in the order of wavelength (or 
frequency), which is the result of dispersion of the polychromatic light through the medium such as prism 
and grating (Fig. 2) [29]. Polychromatic light has various wavelengths (or frequencies) with different 
refractive indices in the medium, which generates the visible and invisible part on that spectrum. In the 
spectrum relationship between visual and verbal thinking, the mixture of visual and verbal thinking acts 
as the role of polychromatic light, while the group context and people perform the role of the medium 
(Fig. 3). The mixture of visual and verbal thinking displays different "frequencies" or "wavelength" after 
passing through the medium of people and the context. In this case, the "frequencies" or "wavelength" 
are represented as different ways (e.g., pragmatic, destructive or metaphorical way) and different levels 
of using visual and verbal thinking (e.g., basic, playful, or designer level).  

 
Figure 2 the Dispersion of Polychromatic light [29] 
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Figure 3 The Group Context, People and Visual and Verbal thinking 

In the spectrum relationship, there are basic levels of using visual and verbal thinking that are easy to 
be identified in practice as the identifiable manifestation of part (Fig. 5), while there is also some high-
level one such as the metaphorical way of verbal thinking that is difficult to identify. This is similar to the 
visible and invisible light in the optical spectrum (Fig. 4) [29]. Visual and verbal thinking could be 
performed both visually and verbally, and in particular, the metaphorical way of verbal thinking is abstract 
verbal thinking that is more similar to visual thinking. This blurs the boundary between visual and verbal 
thinking, making abstract verbal thinking approximating to visual thinking that is not easy to identify. 
Similarly, this possibility also exists in the application of verbal thinking. On the spectrum relationship 
between visual and verbal thinking in a group context, there are differences and correlations between 
visual and verbal thinking, where the differences make it relatively easy to identify and distinguish the 
two thinking modes. The correlation strengthens the interleaving between them. 

 
Figure 4 The Optical Spectrum [29] 

 
Figure 5 The Spectrum between Visual and Verbal Thinking in Group Context  

(Adapted from the Optical Spectrum) 

The spectrum relationship is only a proposition, which needs to be verified by future research. Referring 
back to the asymmetric relationship between visual and verbal thinking [1], visual thinking is primarily 
on individuals, but verbal thinking is only evoked when intended. Based on this explanation, the group 
comprises individuals, so theoretically, the assumption is that visual thinking shall be primary as well in 
teams, while verbal thinking is only evoked when intended to use. It is different from what is overserved 
in reality that people are naturally in the mode of verbal thinking when they work individually, while they 
will work visually only when they are in a group that encourages visual thinking. The contradictory exists 
because there is influence from the context such as change, challenge and conflicts and the interaction 
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between people. The assumption above should be given the premise that the individuals in teams are 
isolated from each other and not affected by the external context so that there is no need for 
communication. In reality, it is impossible since human activities take place in interaction under specific 
contexts. Under this situation, although there is an explicit asymmetric relationship between visual and 
verbal thinking on individuals, this relationship may be weakened in the group context. 

3.4.2 Thinking Roles: Communicator and Audience Roles 
Understanding is essential for the thinking process and the communication, and people in different 
thinker types will actively adjust their thinking modes in order to generate understanding for audiences 
when they act on as communicators. Two thinking roles, namely the communicator role and audience 
role, are embedded in this process, and understanding will be generated only if both thinking roles are 
well performed. Thus, it shifts the focus from the thinker types or thinking modes to the thinking roles. 
Team members should be assigned with thinking roles, as they are assigned with team roles, among 
which the focus changes from what they are good at performing tasks to how they are good at thinking 
[7]. Also, what ultimately determines team performance is team members' ability to think together (i.e., 
group intelligence) [37]. Thus, it is of great value to identify thinking roles in people's process to 
understand how people switch their thinking modes and generate understanding together.  

Communicator and audience roles both exist on individuals, and people will adjust their thinking modes 
to perform the communicator role or audience roles better. Only when two thinking roles are performed 
from different ends will the understanding be generated among people. What makes a difference is that 
the proportion of communicator role or audience role on individuals will change between different 
contexts, with the change of thinking modes. In an individual context, the communicator and audience 
roles are integrated into one person (Fig. 6, scenario 1). That person can stay in comfortable thinking 
patterns at will without a need to communicate with others because the possibility of miscommunication 
and misunderstanding are mitigated. Thus, an individual may stay in the accustomed way of thinking 
when they are individually in a context with no need to communicate with others. 

 
Figure 6 Thinking Roles: Communicator and Audience Role in Individual and Group Context 

Within the group context, there are complex and interactive communicator and audience roles on 
individuals (Fig. 6, scenario 2 and scenario 3), which will change according to different objectives, tasks 
and contexts. Also, communication is a complex and multidirectional process, so that people may need 
to take different communicators and audience roles, and only if they well perform both audience and 
communicator will understanding be generated among them. Under group context, when people are 
more in a communicator role than the audience role (Fig. 6, scenario 2), they will actively switch their 
thinking patterns in order to generate understanding for the majority of the audience since they may 

0289



have a sense of responsibility to make the audience understand something. When people are more in 
the audience role than the communicator role (Fig. 6, scenario 3), they may not be that active to adjust 
their thinking modes to understand things, but if there are forces and challenges, then they may do that. 
The situation is often under the context of change, conflict, and challenges from the external context to 
enable the switch between using visual and verbal thinking. It suggests that in order to reach for 
understanding, the focus is not on whether people are good visual or verbal thinkers, but how people 
perform their thinking roles, including communicator and audience roles together in communication. 

4 CONCLUSIONS 
A spectrum relationship between visual and verbal thinking is visualized and the switch between using 
visual and verbal thinking rather than staying in one mode will facilitate communication and personal 
development, and open new possibility. Two thinking roles are identified, including communicator role 
and audience role. People in the communicator role will actively adapt their thinking modes in order to 
generate understanding for the audience. Only when both thinking roles are well performed will the 
understanding be generated, and miscommunication often exists. Overall, it is not one mode superior 
to another, but they jointly co-create value for people in the interaction. Without realizing that, the future 
of visual and verbal thinking will be still trapped in the argument of which one will be more superior than 
another. Regarding the wider application of verbal thinking than visual thinking, the reason is not owing 
to the comparison of their benefits but the context. 

People may know how to use basic visuals to express and communicate in daily life, but people do not 
use it quite often because it is not the dominant way encouraged by society. In order to improve the 
situation, the critical point is not on quantifying how powerful visual or verbal thinking is, but how effective 
the switch between using visual and verbal thinking will be. This study supports that, people that jump 
out from their traditional modes (e.g., visual or verbal thinking) will generate new benefits. Thus, it is 
valuable to help people in their traditional thinking patterns to seek change and improvement by 
understanding the value cocreation relationship of blending use visual and verbal thinking, which may 
improve the recognition of visual thinking in the future. 
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Abstract 
The development of the competences is a main concern for Higher Education institutions. Different 
methodological approaches may contribute to a more student-centred, hands-on approach. Challenge-
based learning (CBL) is an educational practice in which students collaborate with their communities, 
face real situations and make decisions to design a solution to overcome a challenge arranged in 
agreement with their educators. 

In the course "Research in Food Microbiology using Molecular Techniques" (IMATM) belonging to the 
Master's Degree in Food Science and Engineering (ETSIAMN, Universitat Politècnica de València) the 
challenge “Defense of a molecular biology technique in front of a panel of expert researchers” has been 
undertaken. It was carried out during the 19/20 and 20/21 courses. In this challenge, students had to 
acquire knowledge in any of the techniques initially proposed for their relevance in food microbiology in 
order to be able, at the end of the course, to explain and defend them in front of a panel of experts in 
this field. Their learning was supported by simultaneous laboratory practices in these techniques. For 
the development of the challenge, the 6 and 8 students participating in each of the two courses were 
divided into groups of 2 people and a molecular technique was randomly assigned to them. The students 
carried out a search in scientific databases for articles related to this technique and prepared a written 
work (deliverable 1) and an oral presentation (deliverable 2) that they gave individually to a member of 
each of the other groups, solving all the doubts that appeared. Subsequently, following a distribution 
based on the Aronson puzzle, new pairs of students different from the initial ones were formed and they 
had to present any of the techniques explained before in front of a panel of expert microbiologists, 
supported by their own presentation (deliverable 3). 

The COVID-19 pandemic has caused an unexpected shift from on-site course delivery to courses 
delivered fully or partially online. Consequently, the development and evaluation of the competences 
defined for the degrees will probably be affected by these changes, for which it will be necessary to 
redefine activities and methodologies and adapt the evaluation processes. Due to the current situation, 
during the 2020-2021 academic year an online version of the CBL was tested using Microsoft Teams. 
The progress of the works (deliverables 1 and 2) has been followed through virtual meetings and both 
the presentations of the works to the other groups and the final presentation in front of the panel of 
experts were made through this platform. For the final evaluation by the panel of experts, rubrics 
previously developed by the professor were used. The students knew these rubrics before making the 
presentation. 

The results show that not only do both groups of students claim to have acquired the skills to a greater 
extent, but they also perceive similarly that their learning process based on CBL was more motivating 
than following a classic learning methodology.  

Keywords: Challenge-based learning, Higher Education innovation, competence assessment, COVID-
19, online methodologies. 

1 INTRODUCTION 
The acquisition of the competences set for undergraduate and postgraduate courses and doctoral 
programmes is a commitment to accomplish for higher education lecturers. [1]. In this regard, 
development and assessment of skills throughout university education, especially soft skills, has 
become a challenge for lecturers [2]. Making an explicit statement of what it means to be competent at 
different levels requires being able to specify the learning outcomes associated with that competence at 
each level (Education and Training 2020 Work program. European Commission) [3] 
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A challenge stands for an activity, a task or situation that promotes the students' active learning by 
getting them involved, in this kind of educational experience. CBL is a proposal of meaningful learning 
for higher education students since they are supposed to master soft skills such as critical thinking, 
teamwork, problem-solving and decision-making. In this sense, Challenge-Based Learning (CBL) offers 
wider learning opportunities by putting into practice aspects to be developed in the competences in real 
contexts. [4]. The scenarios students face entail making decisions by interacting with different students 
in a particular background. Lecturers become coaches, co-researchers and learning-process 
counsellors so that they are able to guide and learn from their students [5] (Apple Inc., 2008) 

The COVID19 pandemic caused a closure of universities from March 2020 until the end of that academic 
year, having to switch to an online teaching modality abruptly. This sudden and forced change had a 
significant impact on several aspects of the teaching-learning process.  Some authors (1,2) have 
highlighted consequences of the COVID outbreak in higher education such as the change from face-to-
face sessions to online sessions, the overload of educational platforms, differences in evaluation and 
evaluation methods, difficulties in student participation, mental health of students and teachers, among 
others. 

The Universities reopened in September 2020 for the new course, but the postgraduate teaching model 
has been established in a hybrid combination of online theory and face-to-face practices. In relation to 
the development and evaluation of specific and transversal competences, it is necessary to redefine 
and adapt the evaluation methodologies and methods. These adapted methodologies must ensure the 
development of the specific and generic competences that have been defined for each degree, as well 
as ensure their evaluation based on specific learning outcomes. [8].  This change has been a challenge 
for university professors, but some authors suggest that it may also be an opportunity to reshape higher 
education, further developing digital skills [9] and promoting sustainable development issues [10]. It is 
expected that the development of specific and experimental competences will not be greatly affected by 
the new situation since it depends to a great extent on the laboratory practices that have been face-to-
face. In addition, other competences such as scientific communication, time management, database 
search must be able to be developed without problem following this online modality.  

Presenting a molecular technique in front of a panel of experts is a learning experience through which 
students are invited to acquire both specific and transversal competences which are important in a 
scientific career. In previous years, this experience had been confirmed as a good methodology to 
develop specific and transversal competences related to the research profile in Food Engineering [4]. 
Due to the current situation, during the academic year 2020-21 an online version of this activity has 
been tested with the help of Microsoft Teams®, in which the face-to-face monitoring by the teaching 
staff has been replaced by the usual face-to-face. Virtual meetings with each student team and 
presentation in front of the on-site panel of experts have been replaced by virtual sessions.  

The objective of this work is to present the main results of this experience, analysing the advantages 
and disadvantages of transferring this activity from face-to-face to online. Students' perceptions will be 
analysed and compared, as well as the impact on the assessment and development of competencies 
when applying the challenge-based learning methodology during a course before the pandemic and 
during the pandemic. 

2 METHODOLOGY 

2.1 Cohort of students 
The activity was developed during the academic years 2019-20 and 2020-21 in the course “Research 
in food microbiology by advanced molecular techniques” (2th year, semester B, Master in Food Science 
and Engineering, Escuela Técnica Superior de Ingeniería Agronómica y del Medio Natural, Universitat 
Politècnica de València). This is a compulsory course of 2.5 ECTS consisting of 1,25 ECTS of theory 
classes and 1.25 ECTS laboratory practice. 90% of theory classes sessions were devoted to develop 
this learning.   

2.2 Challenge-Based Learning (CBL) experience 
All the activities were developed in the framework of challenge-based learning (CBL), with the objective 
at the end of the process that each student was able to present a molecular technique in front of a panel 
of scientific experts.  
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The challenge faced by students comprised the following steps in order of execution:  

a) Initial groups of two students were formed. The most important molecular techniques in food 
microbiology research were randomly assigned among these groups. These techniques were 
chosen, in addition to their importance in the current scientific context, because they could be 
developed in the practical laboratory due to the availability of instruments and reagents. 

b) Search, reading and selection of scientific information from significant resources (scientific 
articles, patents, doctoral theses, ...) for the realization of a written work (deliverable 1) and an 
oral presentation (deliverable 2) on the assigned technique. This oral presentation was presented 
individually to a group of students made up of one member from each of the other groups. 

c) Information sharing, constructive discussion and resolution of doubts of the different techniques 
within the members of the different groups and the teacher's help. 

d) New random groups of two students were formed following a distribution based on the Aronson 
puzzle. These new groups had to be able to expose any of the molecular techniques presented 
above in front of a panel of expert researchers. They were told which technique they had to present 
only 1 day in advance, so during the previous weeks they had to become experts in all of them. 

e) Defense of the assigned molecular technique in front of the panel of experts with the support of a 
new document prepared by the final working group (deliverable 3). 

The challenge was carried out during two academic years (2019-2020 & 2020-2021). Postgraduate 
students from UPV undertook the same challenge during those two academic years with the difference 
that part of the activities were carried out through the virtual platform MicrosoftTeams platform. The 
paradigm of CBL proposed by Apple Inc. (2008) [5] was adapted for both years as table 1 below show. 

Table 1. CBL and tasks by postgraduate students. The academic year is stated in case the process was different. 

CBL Tasks undertaken 
Generating a collaborative atmosphere First meeting with students  
Presenting the challenge/s 19-20. Presenting in pairs different molecular techniques in front of 

reputed local researchers 
20-21. Presenting in pairs different molecular techniques in front of 
reputed local researchers on line by Microsoft Teams 

Setting groups Using Aronson's puzzle to enhance cooperative learning. 
Creating the questions that will guide the 
process 

What are the main techniques used to carry out purposeful and quality 
molecular research? 

Gathering information 19-20. Search for information in scientific papers through databases in 
the computer classroom with the teacher's supervision. 
20-21. Search for information in scientific papers through databases 
and sharing through Microsoft Teams. Online supervision of the 
teacher 

Brainstorming solutions 19-20. Group meetings every week 
20-21. Group meetings every week on line through Microsoft Teams. 

Setting a plan and applying it Lectures were devoted for research & decision-making 
Making it public 19-20. Molecular techniques were presented in front of three 

internationally reputed researchers.  
20-21. Molecular techniques were presented on line (Microsoft Teams) 
in front of three internationally reputed researchers 

Reflecting on the process & receiving 
feedback 

19-20. Weekly meetings and lecturer's supervision 
20-21. Weekly meetings and lecturer's supervision 

As can be seen in Table 1, during the 2020/2021 academic year, the most differential aspects of the 
methodology used, as compared to previous experience, was that the activity was planned to be 
completely carried out virtually. Microsoft Teams was the virtual platform chosen for the supervision of 
the progress of the activity during theorical sessions, students’ works delivery according to the 
established deadlines and the oral presentations. 
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2.3 Assessment of the activity 
A rubric with 5 levels of performance ranging from E (unsatisfactory/1-2) to A (excellent/9-10), was 
prepared to standardise the assessment of the oral defence in front of the panel of experts.  The rubric 
was provided and explained to students before the activity, to ensure that learning expectations have 
been clearly communicated and understood. Features assessed in the rubric and percentage of each 
one on the global score were: previous preparation of work (5%), participation, collaboration and 
teamwork during the presentation (10%), use of scientific language (15%), Oral effective communication 
(20%), index and structure (5%), information, text and other resources (30%), Relevance of images, 
figures and tables (5%), conclusions and future perspectives (5%) and bibliography selected (5%). 

2.4 Students perception on the CBL learning experience 
The data gathered for the present study was collected from questionnaires and semi-structured 
individual and group interviews carried out after completing the whole CBL process. By using both 
methods, the participants' ratings gained insights on the perception of their participation in this learning 
experience and enable researchers to gain reliability and interpret the results [11]. Participants were 
asked to contribute freely and were informed that they could withdraw at any time in the interviews. As 
for the questionnaires, they agreed to take part in this research process by completing the 
questionnaires. 

The questionnaires and the interviews were carried out right after the completion of the whole CBL 
practice. Participants engaged in the interviews and a few days later they completed the questionnaires 
for student from both institutions. 

A self-administered online questionnaire was used so that a structured set of statements. The items 
used in this paper were used based on similar research on students' perceptions in to Rodriguez et al. 
(2015) as table 2 shows in a likert scale from 1 to 5. Moreover, an open-ended question was also set so 
that participants could come up with the aspects of the experience that they would like to highlight. 

Table 2.  Questionnaire on CBL learning experience. 

Items Statements 

Item 1 By engaging in CBL you have learnt more. 
Item 2 CBL entails a heavier workload than other methods. 
Item 3 CBL promotes the acquisition of skills that more than traditional approaches. 
Item 4 You feel satisfied of your results with respect to the tasks implemented. 
Item 5 CBL is recommendable as a learning experience to other HE students. 
Item 6 This module has turned out to be interesting. 
Item 7 This CBL experience can have an impact on your professional development.  
Item 8 Before it ran, you thought this module's complexity was... 
Item 9 After it ran, you think this module's complexity is... 

The questions posed related to the impact of the CBL on the subject in which it took place and the 
development of the method itself. The interviews were audio recorded and transcribed for analysis so 
that further information could be put forward.  

The interviews included the following questions: 

• What are your thoughts about the CBL experience? 
• What are the differences of CBL with respect to other methods? 

• What is, in your opinion, the impact of this CBL experience on the development of the 
competences in your BA/MSc?  

• What do you think about the activities to make your CBL process public (paper, presentations, 
symposium...)? 

• What would you change from your CBL experience?  
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3 RESULTS 
It is evident that the sample of students who participated prevented this paper from presenting statistical 
differences in the perceptions. However, the results given and the students' reflections can shed some 
light on the implementation of active methods such as CBL in HE. 

The survey was answered by 100% of the participants during the two academic years. All the students 
also participated in the interview. The results of both groups from both years showed a rather high level 
of agreement to the assertions in all the items. Nearly all of them showed more than 50% in every item 
(4 and 5 in the likert scale).   

Both groups indicated in similar percentages (85% and 87.5%) that they found the experience very 
motivating and contributed significantly to their learning. However, a higher percentage of the 2020 
group indicated that it had required a great deal of effort to carry it out, probably because it is a totally 
online experience. Both groups of students were really satisfied with the work they had carried out. 
Likewise, postgraduates students would highly recommend this learning experience up to 90% in both 
cases. Furthermore, around 80% of students in both years considered that this experience could have 
a great impact on their professional career.  

Students also assessed the impact of the CBL activity on transversal and specific competences 
development. They were asked to select 3 competences they believed the challenge contributed to 
develop. The results were practically identical during the two years; the selected competencies were the 
same and in the same order of preference. 

According to the results obtained, more than 60% of the students perceived their participation in the 
activity helped them develop CT05. Design and project, CT01. understanding and integration. CT06. 
Teamwork and leadership and CT08. Effective communication. In addition, about 40% of the students 
indicated CT02. Application and Practical Thinking, CT06. Teamwork and leadership, CT09. Critical 
thinking and CT11. Permanent learning.  

Regarding master degree specific competences, they strongly agreed on having developed competence 
for the ability to identify and manage relevant information (about 90% of the students of both years). 
50% of the students in the two courses also indicated the ability to apply advanced methodologies and 
the ability to analyze and apply an optimal experimental design. 

Students found the experience to be very satisfactory as explained above, besides, the interviews 
brought about interesting points to be born in mind in the future with regards to the aspects of 
organisation.  

To the question "What are the aspects of the CBL process that could be improved?", a few comments 
on the organisation of the projects were made since the vast majority of participants were or very happy 
with the whole CBL experience on the whole. There were, however, a few aspects that participants 
stated that could be improved from the procedures used during the organisation and design of the 
activities; for instance, the presentation groups for postgraduate students. 

4 CONCLUSIONS 
From the results indicated above, it can be stated that students welcomed the use of on innovative and 
active methods. Moreover, CBL seems to provide postgraduate students more professional skills and 
an improve of their competences. 

The COVID-19 pandemic brought important changes in teaching, with adaptation being crucial for the 
success of the teaching-learning process in higher education. The learning experience reported here 
shows the efforts required to adjust not only the materials but also the learning methodology from the 
face-to-face mode to the online mode. It has been observed that students who worked face-to-face 
before the pandemic and students who worked online during the pandemic have a very similar opinion 
about this challenge-based learning process. In addition, both groups highlighted the same improvement 
in the acquisition of general and specific skills. 
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Abstract  
The present study analyzes the results of our research aimed at identifying different strategies that 
Slovak adolescents use to cope with cyberbullying. The research sample consisted of 1,118 students 
aged 11 – 18 who came from all parts of Slovak republic. The coping strategies questionnaire (Cerna, 
2013; Machackova, et al., 2013) helped us collect the data and identify any relation between the 
characteristics, such as age and gender, and coping strategies the adolescents use in case of 
cyberbullying. Our objectives were, first and foremost, to examine the subcategories of coping strategies 
and investigate their relation to the age or gender, if possible. Coping strategies, as the research results 
show, can be subdivided into four categories based on the (1) positive reframing emotions, (2) possibly 
non constructive behavior and emotions, (3) emotions that might help reduce the emotional reaction, 
and (4) constructive behavior and emotions. According to the research results, it was also identified that 
neither gender nor age was the crucial determinant in choosing coping strategies for cyberbullying. The 
most effective ways to overcome victimization and consequences of cyberbullying are primarily 
supported by the personal and sociocultural determinants, e.g. the ability to be flexible, sociable and 
optimistic, as well as highly cognitive qualities, developed problem-solving skills, positive self-
assessment or self-confidence, etc. The present study was initiated within the KEGA 014/UKF-4/2021. 

Keywords: Cyberbullying, adolescents, coping strategies, age, boys, girls. 

1 INTRODUCTION  
Virtual reality has become an essential part of our everyday lives across all generations. Apparently, 
this phenomenon especially engages the adolescents who are now online 24/7 (at least most of them). 
The coronavirus pandemic has made the current generation of children and young adults spend even 
more time in the cyber-space. Virtual world allows them to search information and entertainment, meet 
new people, make friends and benefit from the other opportunities they are offered. There are basically 
no restrictions to seek various kinds of social contact. However, this unlimited experience can have 
serious consequences at times and cyberbullying is one of them. Rather than the modern-day 
phenomenon, cyberbullying represents well-known experience that reoccurs in the “new unlimited 
environment” and forces its victims to fight it their own way.  

Multiple researches examined the mutual connection between traditional bullying and cyberbullying. The 
results show there is a significant overlap of school-based and virtual bullying (Baldry, Farrington and 
Sorrentino, 2016). Other outcomes show the aggression itself has direct impact on cyber-aggression 
and cyberbullying (Herrera-Lopez et al., 2017). Few researches also focus on the cyberbullying roles of 
aggressors, victims and non-involved persons (Holla, 2016; Guo, Liu, Wang, 2020). These researches 
further examine the consequences of cyberbullying experience where the involved persons develop 
negative emotions, often resort to verbal harassment (Alhujailli, Karwowski, Wan, Hancock, 2020), suffer 
from increased stress and anxiety, worsen their school performance (Delgado, Escortell, Martínez-
Monteagudo, 2018; Gomez-Leon, 2020) and display other undesired behavior.  

The increased cyber-aggression and cyberbullying are now being widely discussed due to current 
COVID-19 situation. COVID-19 pandemic led to a higher use of social media and triggered upward 
trends in cyberbullying through public tweets and posts (Karmakar, Das, 2020). Compared to the pre-
coronavirus situation, as much as 118 Indian students proved to be more susceptible to cyberbullying 
during the pandemic (Jain, O., Gupta, M., Satam, S., Panda, S., 2020). In Spain, however, the victims 
of cyberbullying aged 12 – 14 experienced less depression and virtual harassment during online classes 
than before the pandemic (Gomez-Leon, 2020). The introduction of online classes and moving to the 
virtual space put limits on the social interactions and brought relief to the victims of cyberbullying.  

Despite the ongoing coronavirus pandemic, the children and adolescents are exposed to various virtual 
threats on a daily basis. Therefore, they should opt for effective coping strategies that will help them 
deal with online threats and risks. The present study was initiated within the KEGA 014/UKF-4/2021. 
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Cyberbullying is typically described as a situation the victims find very hard to process. Their reactions 
to the online attacks may differ due to individual personal qualities. In fact, the available theoretical and 
empirical knowledge on dealing with the consequences of cyberbullying is still not sufficient and requires 
further exploration. There are, however, many theories that aim to address the coping strategies. The 
term “coping” is defined as intentional and deliberate efforts to manage own emotions, thinking, behavior 
and other outcomes of stressful events and circumstances (Taylor, Stanton, 2007).  

Machackova et al. (2013) studied how well the Czech victims of cyberbullying aged 12 – 18 could handle 
the coping strategies. Mallmann, Saraiva de Macedo Lisboa and Zanatta Calza (2018) examined the 
adolescent cyberbullying and relevant coping strategies in southern Brazil. Coping strategies of bullying 
and cyberbullying in southern Thailand were researched by Sittichai and Smith (2018). During the first 
wave of COVID-19 pandemic, the researchers in China examined the coping strategies for cyberbullying 
in relation to depression. The research was based on a two-factor model including problem-oriented and 
emotion-oriented coping. Problem-oriented coping strategies showed lower incidence of cyberbullying 
and no correlation with depression. On the other hand, emotion-oriented coping strategies proved 
existing correlation between cyberbullying and depression (Yang, 2020).  

The well-known theories, such as Transactional Model of Stress and Coping (TMSC), are presented in 
the works by Lazarus and Folkman (1986). TMSC defines stress as specific internal or external 
demands perceived by the individual as mentally demanding or excessive in relation to their resources, 
and resulting from the interaction between the subject and their environment (Lazarus & Folkman, 1984).  

Still, the specific aspects of the Internet where the cyberbullying occurs indicates the categorization of 
individual coping strategies into ‘well-known’ and ‘commonly used’ categories may be rather challenging 
(Smahel, 2013).  

Riebel, Jager and Fisher (2009) operate with two main categories of active and avoidance coping 
strategies. While the active strategies are backed by victim’s cognitive and social skills and social 
support, the avoidance strategies include distraction, escape, cry, anger and similar emotions.  

In terms of functionality, the coping strategies can be divided into (1) emotion-focused coping and (2) 
problem-focused coping. The emotion-focused coping techniques should help the victims of a stressful 
situation regulate their own emotions, e.g. if it seems that nothing can be done to change the adverse 
environmental conditions (Lazarus and Folkman, 1986, 1988). Some of these coping strategies include 
cognitive processes, such as positive reframing of a situation, or techniques that make the victims stop 
thinking about the crisis. All the processes should lead to the emotional stress relief. The emotion-
focused coping also supports such behavior that reduces the emotional reaction to the stressor. 

The problem-focused coping techniques are aimed at facing or resolving the existing issue. They are 
usually adopted if it seems that the situation might change (Lazarus and Folkman, 1986) and used to 
make a direct change of the environmental pressures. These strategies can also contribute to an 
individual’s internal changes including the development of new skills and aspirations.  

Other experts like Pariss et al. (In Cerna, 2013) divide the coping strategies into reactive and preventive. 
Reactive strategies derive from avoiding, accepting, apologizing and seeking social support. On the 
contrary, the activities and forms of behavior which could lower the likelihood of cyberbullying fall under 
the preventive strategies.  

D´Haenens, et al. (2012, In Tőkes, Gy., 2012) propose the theory of fatalistic, communication and 
proactive strategies. Fatalistic strategy indicates rather passive approach, i.e. avoiding the situation 
completely. The individuals would find it hard to face the situation and control their negative feelings. 
They hope the crisis will be eventually solved without their involvement. Fatalistic approach is prevalent 
for children with poor online skills and low self-confidence. As for the communication and proactive 
strategies, the first relies on the social support and the latter describes victim’s proactive actions to settle 
the problematic situation.  

One of the most recent categorization approaches is called the paradigmatic model of coping strategies 
and the impacts of cyberbullying as presented by Sleglova and Cerna (2011).  

Children tend to face the difficulties in their own specific way based on their character, intelligence, 
experiences, family background and social status. Older children, children with better physical and 
psychical condition or stable family background, and children whose parents use the Internet on a daily 
basis seem to handle the online risks and virtual threats more effectively and successfully.  

In order to surpass these challenging and risky situations, the adolescents often choose more than a 
single strategy and prefer taking specific actions (d’Haenens et al., 2012, In Tőkes, Gy. et al., 2012).  
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Cyberbullying as a socio-pathological phenomenon concerns almost every generation, yet it seems that 
teenagers and adolescents are particularly vulnerable since the virtual reality plays a crucial role in their 
lives.  

Adolescence typically describes the phase of individual’s life from the age of 11 to 20 (Vagnerova, 2000). 
This transitional stage is significant for cognitive and socio-cognitive development. Hence, the 
behavioral coping skills are being reduced and cognitive coping strategies start to increase (Hicarova, 
2010, p. 6). One of our goals was to detect any relation between the use of coping strategies and age 
but the results came out as rather inconclusive. While Cerna (2013) states that younger children are 
more open to confide in the adults, Hampel and Petermann (2005) claim there are no age-related 
differences in adopting specific approach. Gender differences are believed to be based on the biological, 
psychological and social characteristics of children which can eventually affect what coping strategies 
they choose to pursue. Following the findings of Sittichai and Smith (2015), blocking accounts and 
changing settings is mostly used by younger girls. Boys, on the other hand, do not try to seek social 
support as often as girls do (Sung, et.al, 2006, Hampel, Petermann, 2005). According to the EU Kids 
Online 2020 research that was carried out in 19 countries, the adolescents aged 9 – 16 used several 
coping strategies before the coronavirus pandemic, such as: closing the dialog box or application, 
blocking the aggressors or troublemakers, ignoring the problem, etc. Some victims, however, developed 
feelings of guilt for the whole situation (Smahel, Machackova, Mascheroni, Dedkova, Staksrud, 
Ólafsson, Livingstone and Hasebrink, 2020). 

2 METHODOLOGY 
First of all, we decided to determine and examine the possible subcategories of coping strategies. In 
this regard, we opted for the multidimensional statistical method – Latent Class Analysis (LCA). LCA is 
a statistical method used to determine the categorical latent variable within the set of observed 
categorical data. To find the respective latent classes, we evaluated the Coping Strategies 
Questionnaire (Machackova, et al., 2013) that comprised students’ answers to 26 dichotomous 
questions (‘no’ answer scored 0 and ‘yes’ answer scored 1). The Coping Strategies Questionnaire 
consists of seven subscales, as follows: technological coping, coping by avoidance, dissociation, 
cognitive reframing, retaliation, direct confrontation and social support.  

Our next goal was to prove the possible relation between the adopted coping strategies, age and gender.  

The data was collected in 2020. When the research was conducted, the representation of Slovak 
students included 447,092 elementary school students, 126,071 vocational school students, 72,842 
grammar school students and 3,034 conservatory students (Statistical Office of the Slovak Republic, 
2020). The main participants of the research were, first and foremost, middle school and high school 
students. The sample focused on students aged 11 – 18. These respondents were chosen based on 
their age, school and region. In this respect, all respondents who met the age criterion of 11 – 18 were 
asked to take part in the research. Prior to the determination of this age category (11 – 18), the specific 
characteristics of age and personality were considered. Middle schoolers in the age of approx. 11 or 12 
are much concerned with the opinions and assessments of the others, especially their peers. Self-
realization, as well as acceptance within their peer groups, is crucial for them. Another important need 
refers to the social contact which, in the case of this so called Z generation of children, moves from the 
real (offline) world to the virtual (online) environment. The maximum age limit was 18. Most 18-year-old 
students were high school juniors (3rd year). It was our intention to exclude high school seniors (4th 
year), as we supposed their preparation for the school-leaving examination and college entrance exams 
took most of their time. Compared to their younger colleagues, high school seniors might pay less 
attention to the ordinary activities.  

When selecting the research sample, it was essential to engage respondents of the given age and 
coming from the eight regions of Slovak Republic. The data was collected in the anonymous and 
voluntary way at schools that had agreed to participate in the research. Of course, the elementary and 
high school headmasters were informed in advance of the research intention. With the headmasters’ 
consent and the informed consent of students’ parents or legal representatives, the research could be 
carried out on the available sample of respondents. Our research covered all parts of Slovak republic 
and the sample consisted of 1,118 participants aged 11 – 18 (girls = 509, boys = 609, age mean = 15.25, 
SD = 2.55). The research sample layout is provided in Table 1. The majority of participants (57.1%) 
attended elementary school. 
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Table 1 – Research sample layout. 

 N 
Gender Type of school Age 

Boys Girls Elemen tary school Hig h school Mean (SD) 
Total 1,118 509 609 480 638 15.25 (SD = 2.55) 

Based on the above-mentioned goal, we specified our research task and thus used the LCA to 
discover possible subcategories of coping strategies. 

At the same time, we tried to confirm two hypotheses. 

The first hypothesis holds that there are statistically significant differences when applying coping 
strategies by students of opposite sex. 

The second hypothesis suggests the statistically significant differences when adopting coping 
strategies by students of different age. 

The data was collected through the coping strategies questionnaire. This research method was defined 
by the team of experts led by Machackova (2013) who took the paradigmatic model of coping strategies 
as a theoretical ground for the creation of this questionnaire.  

Based on this model, Sleglova and Cerna (2011) divide the coping strategies for cyberbullying into 
several categories:  

Technological coping require any technology-related steps, e.g. reporting an incident, securing one’s 
email or profile and blocking the aggressor’s account.  

Coping by avoidance/ignoring is preferred by those who want to escape the aggressor by all means, 
e.g. by deleting harmful messages, avoiding people and inappropriate contents or websites, as well as 
ignoring the situation.  

Dissociation – distinction between the online and the offline world – include all strategies that make the 
victim believe the issue is limited to the online world (the aggressor would never act like that in the real 
world).  

Cognitive reframing leads to the positive reappraisal of the current situation, i.e. the victim discredits the 
aggressor and realizes there is no reason to be upset or bothered by their acts.  

Retaliation is best described as taking revenge on the aggressor.  

Direct confrontation with the aggressor aims at discussing the problem directly with the cyberbully.  

Seeking social support embraces all efforts to share the problem with other people.  

After being encouraged to translate and adjust the questionnaire to our purposes, we asked the 
respondents what actions they would take in case of being victimized. The questionnaire included 26 
dichotomous questions requiring yes/no answers. In the last question, we wanted to know if the 
respondents would speak about their problem of being cyberbullied. ‘Yes’ answer had to be 
complemented by the name or status of their confidant.  

With the consent of the authors, it was necessary to modify the questionnaire items for the purposes of 
research in the Slovak Republic. We asked for two translations into Slovak language. These translations 
then underlay the creation of the comprehensive Slovak version of the questionnaire items. 
Subsequently, we compared this Slovak version of the questionnaire to the original version. The team 
responsible for the comparison and analysis included professional pedagogists and psychologists. The 
instrument reliability was assessed through the Cronbach’s alpha that referred to the internal 
consistency of items. As for the questionnaire reliability, it reached the value of 0.78.  

The research data was processed through the LCA method and SPSS statistical software. First 
hypothesis was verified through the Mann-Whitney U test. Second hypothesis was verified via 
Spearman’s correlation coefficient. 

  

0301



 

 

3 RESULTS 
First, we specified the adequate number of latent classes with the LCA method. Then, we analyzed 
different LCA models for growing number of classes. When choosing the appropriate model, we relied 
on the statistical indicators of model quality and theoretical assumptions. The adequate number of latent 
classes was determined according to the following statistical criteria: Akaike information criterion (AIC), 
Bayesian information criterion (BIC), Akaike’s Bayesian Information Criterion (aBIC), log-likelihood and 
relative entropy. 

Table 2 – Different LCA models for coping with the corresponding level of their quality (N = 1,118). 

Number  of classes AIC BIC aBIC Log-likelihood Relative 
 entropy 

2 classes 34,286.4 34,552.4 34,384.1 -17,090.2 0.708 

3 classes 33,690.9 34,092.4 33,838.3 -16,765.4 0.741 

4 classes 33,451.5 33,988.6 33,648.7 -16,618.7 0.726 

5 classes 33,287.3 33,959.8 33,534.2 -16,509.6 0.740 

Table 2 shows how the quality of tested models (AIC, BIC, aBIC, log-likelihood, entropy) changes for 
different number of classes. After comparing the quality of individual models, the four-class latent class 
model turned to be the best option. The model entropy equals 0.726 that is rather high on the scale of 
0 to 1 (0 = minimum, 1 = maximum). The Vuong-Lo-Mendell-Rubin test result (p = 0.106) further 
indicates that four is the sufficient number of classes. 

The identification of latent classes was followed by their further examination, considering the research 
sample. While studying the theoretical and empirical basis of coping strategies, we could not come 
across a research that would deal with the latent classes of cyberbullying coping process. As a matter 
of fact, there are four classes of this kind. The third class is the most numerous one and consists of 
37.47% of students. The second class includes 23.17% of students. The first class and the fourth class 
have a similar number of students. 

Students in the first class are quite likely to adopt the strategies of dissociation and cognitive reframing 
and less likely to opt for the retaliation and direct confrontation with the aggressor. There is also a 
significant difference in using cognitive reframing strategies and technological skills. As a result, 
students who belong to the first class prefer cognitive reframing to technological skills, even though they 
could use them to minimize the evident or seeming cyberbullying threats. 

Students in the second class use cognitive reframing, as well as retaliation and direct confrontation to 
cope with cyberbullying. Such approaches should help the victims face and resolve the issue. In fact, 
these students are less likely to choose coping by avoidance. 

The third class has the highest number of students. More than one third of them use cognitive reframing 
to overcome cyberbullying. The probability of choosing retaliation coping strategy is, however, lower. 
Chances are that victims would rather escape the situation or pursue techniques that can help them 
forget about the crisis. 

The most frequent strategies of the students in the fourth class include cognitive reframing, coping by 
avoidance and direct confrontation. The less common methods refer to the retaliation and dissociation. 

The information about students’ gender, age, type of school and inclusion into four latent classes helps 
us further investigate the issue. We can, for example, tell if such inclusion differs due to the above-
mentioned indicators of age, gender and type of school. 
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Table 3 – Latent class characteristics based on the gender, age and type of school. 

 
Latent class N 

Type of school Gender Mean age (SD) 
Elemen tary school High school Boys Girl s Boys Girls 

Class no 1 220 31% 69% 60% 40% 15.55 
(2.39) 

16.20 
(2.00) 

Class no 2 259 39% 61% 60% 40% 15.43 
(2.47) 

15.92 
(2.43) 

Class no 3 419 48% 52% 38% 62% 14.59 
(2.67) 

15.28 
(2.57) 

Class no 4 220 43% 57% 29% 71% 14.16 
(2.50) 

14.87 
(2.53) 

Total 100% 
(1,118) 

480 
(43%) 

638 
(57%) 

509 
(45%) 

609 
(55%) 

15.04 
(2.56) 

15.42 
(2.53) 

Comparing the characteristics of the individual latent classes to the research sample characteristics 
provided us with the following data. The first class consists of more high school students and boys than 
the research sample (69% of high schoolers and 60% of boys in the first class vs. 57% of high schoolers 
and 45% of boys in the research sample). The second class shows similar results, i.e. high school 
students and boys prevail in both classes. Compared to the research sample, the representation of 
elementary school students and girls is higher in the third class. 

Another research goal was to investigate the possible relation between the adopted coping strategies, 
age and gender. The H1 hypothesis was verified by the Mann-Whitney U test (Table 7) and the H2 
hypothesis was tested by Spearman's rho (Table 8). For the research results, see the following tables. 

Table 4 – Coping strategies as used by all participants. 

Variables N M SD MIN MAX S C 
Technological coping 1,118 2.843 1.177 0.00 5.00 -0.115 -0.230 
Coping by avoidance/ignoring 1,118 4.235 1.696 0.00 8.00 -0.166 -0.208 
Dissociation 1,118 2.246 1.156 0.00 4.00 -0.148 -0.787 
Cognitive reframing 1,118 2.782 1.041 0.00 4.00 -0.485 -0.573 
Retaliation 1,118 0.561 0.757 0.00 2.00 0.924 -0.653 
Direct confrontation with the aggressor 1,117 1.020 0.838 0.00 2.00 -0.037 -1.575 
Seeking social support 1,118 0.767 0.423 0.00 1.00 -1.262 -0.408 

*Note: N – number; M – mean; SD – standard deviation; S – skewness; C – kurtosis 

Table 5 – Coping strategies as used by female participants. 

Variables N M SD MIN MAX S C 
Technological coping 609 3,061 1,102 0,00 5,00 0,005 -0,324 
Coping by avoidance/ignoring 609 4,353 1,644 0,00 8,00 -0,180 -0,135 
Dissociation 609 2,202 1,156 0,00 4,00 -0,092 -0,860 
Cognitive reframing 609 2,691 1,018 0,00 4,00 -0,348 -0,639 
Retaliation 609 0,440 0,693 0,00 2,00 1,271 0,212 
Direct confrontation with the aggressor 608 1,021 0,829 0,00 2,00 -0,040 -1,543 
Seeking social support 609 0,829 0,377 0,00 1,00 -1,754 1,080 

*Note: N – number; M – mean; SD – standard deviation; S – skewness; C – kurtosis 
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Table 6 – Coping strategies as used by male participants. 

Variables N M SD MIN MAX S C 
Technological coping 509 2.582 1.210 0.00 5.00 -0.125 -0.338 
Coping by avoidance/ignoring 509 4.094 1.746 0.00 8.00 -0.127 -0.286 
Dissociation 509 2.299 1.156 0.00 4.00 -0.217 -0.679 
Cognitive reframing 509 2.890 1.059 0.00 4.00 -0.667 -0.381 
Retaliation 509 0.705 0.803 0.00 2.00 0.583 -1.212 
Direct confrontation with the aggressor 509 1.018 0.850 0.00 2.00 -0.034 -1.616 
Seeking social support 509 0.692 0.462 0.00 1.00 -0.832 -1.313 

*Note: N – number; M – mean; SD – standard deviation; S – skewness; C – kurtosis 

Table 7 – Relation between the use of coping strategies and gender. 

Gender N M SD df U p 

Technological coping 
M 509 2.582 1.210 

1,116 122315.000 0.001 
F 609 3.061 1.102 

Coping by avoidance/ignoring 
M 509 4.094 1.746 

1,116 141790.500 0.013 
F 609 4.353 1.644 

Dissociation 
M 509 2.299 1.156 

1,117 147396.000 0.145 
F 609 2.202 1.156 

Cognitive reframing 
M 509 2.890 1.059 

1,118 136583.500 0.001 
F 609 2.691 1.018 

Retaliation 
M 509 0.705 0.803 

1,119 127481.500 0.001 
F 609 0.440 0.693 

Direct confrontation with the aggressor 
M 509 1.018 0.850 

1,120 154418.000 0.950 
F 608 1.021 0.829 

Seeking social support 
M 509 0.692 0.462 

1,121 133652.000 0.001 
F 609 0.829 0.377 

Explanatory notes: N – number; M – mean; SD – standard deviation; df – degree of freedom; U – Mann-Whitney 
U test; p – statistical significance level 

Gender-wise, statistically highly significant differences (p = 0.001) were observed for technological 
coping, coping by avoidance/ignoring, cognitive reframing, retaliation and seeking social support. Our 
findings suggest that technological coping, such as deleting aggressor from the list, reporting the issue 
to the administrator or changing account preferences, is more frequently used by girls than boys 
(F=3.061 vs. M=2.582). The same applies to the coping by avoidance/ignoring strategies (F=4.353 vs. 
M=4.094). The results further demonstrate that girls tend to delete their affected website profiles, avoid 
the aggressor in the real world, ignore the cyber-attacks or distract themselves by focusing on other 
activities more often than boys. Overall, the gender of participants has proven no statistically significant 
differences for dissociation strategy which would be pursued by boys and girls equally. The incidence 
of cognitive reframing strategy is, however, higher among males (F=2.691 vs. M=2.890). We can, 
therefore, assume that boys are more open to change the point of view. They are able to start seeing 
the situation as something that cannot really harm or upset them. The same tendency of statistical 
significance also occurred in the usage of retaliation strategy (F=0.440 vs. M=0.705), i.e. girls would be 
less willing to play the part of the aggressor. Finally, direct confrontation with the cyberbully showed no 
statistically significant differences and seeking for social support would be again more common 
for female victims of cyberbullying (F=0.829 vs. M=0.692). Similar results were obtained in the 
research led by Sittichai and Smith (2015) who found that girls were more likely to share their 
experience of being victimized either in a traditional or online way with professors or parents and 
reported the incident to police or other authorities. 

The second hypothesis indicated some statistically significant differences in the use of coping strategies. 
Such correlations were detected for technological coping, coping by avoidance/ignoring, cognitive 
reframing, retaliation and seeking social support. The results can be found in Table 6. 
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Table 8 – Relation between the use of coping strategies and age 
Sp

ea
rm

an
’

s 
rh

o 
Variables 1 2 3 4 5 6 7 8 

Age 1.000 -0.060* -0.118** -0.005 0.102** 0.068* 0.007 -0.105** 
Technological coping  1.000 0.136** -0.066* -0.157** -0.121** 0.193** 0.201** 
Coping by avoidance/ignoring   1.000 0.188** 0.179** -0.207** -0.050 0.055 
Dissociation    1.000 0.426** -0.030 -0.052 -0.065* 
Cognitive reframing     1.000 0.005 -0.117** -0.047 
Retaliation      1.000 0.109** -0.112** 
Direct confrontation with the aggressor       1.000 0.091** 
Seeking social support        1.000 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 

While the application of technological coping, coping by avoidance/ignoring and seeking social support 
tends to fade as the adolescents get older, cognitive reframing and retaliation become more frequent. 
Table 6 proves that the age of participants do not correlate with the use of specific strategies to the great 
extent. As a matter of fact, these correlations are rather negligible, considering´ the research sample. 
Although some statistically significant differences were identified in this case, very little relation exists 
between the use of coping strategies and the age of adolescents.  

4 CONCLUSIONS 
We studied seven coping strategies for cyberbullying (technological coping, coping by avoidance, 
dissociation, cognitive reframing, retaliation, direct confrontation and social support). It turned out that 
students decided on cognitive reframing, dissociation, direct confrontation, retaliation and coping by 
avoidance most often. The latent class analysis gave us four such classes. Three of them (first, third 
and fourth class) target the emotion-focused coping techniques. They should help the victims regulate 
their emotions after a stressful situation. In agreement with Lazarus and Folkman (1986, 1988), we state 
that the individual coping strategies include cognitive processes relied on the positive reframing of the 
situation and minimizing the emotional reaction to the stressor. The second class, on the other hand, 
targets the problem-focused coping strategies which should help the victims face and resolve the 
problem, either by the environmental pressure changes or internal changes.  

Therefore, we can differentiate the classes, as follows:  

1 First class – the emotion-oriented strategies focus on the positive reframing of the situation. 
Students tend to pursue the cognitive reframing and dissociation to settle the cyberbullying 
conflicts.  

2 Second class – the problem-oriented strategies follow a possibly non-constructive behavior and 
emotions. This group of students opts for the positive reframing of the situation when dealing with 
the cyberbullying threats. They also try to face and solve the existing problem, even though their 
methods are not always constructive.  

3 Third class – the emotion-oriented strategies strive to reduce the emotional reaction to the 
stressor.  

4 Fourth class – the emotion-oriented strategies build on the positive emotions and constructive 
behavior that would solve the existing problem.  

Emotions experienced by students as aggressors, victims or even bystanders have a crucial role in the 
whole cyberbullying process. One of the most significant findings is that students prefer cognitive 
reframing of the problematic situations to overcome the cyberbullying itself. Another positive finding is 
that students use behavioral coping strategies to face and solve the problem in a constructive way. The 
recognition of different latent classes helps us better understand and work with the educational and 
psychological basis of the cyberbullying prevention.  

The age and gender of victims are very important to account for if we want to help them fight 
cyberbullying and build the targeted prevention and intervention system. One of our goals was to detect 
if the gender of adolescents led to any statistically significant differences when choosing coping 
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strategies. Such differences were supposed to be found for technological coping, coping by 
avoidance/ignoring, cognitive reframing, retaliation and seeking social support. The research results 
showed that younger children tend to prefer technological coping, coping by avoidance/ignoring, 
cognitive reframing and seeking social support. Technological coping is best described as using 
technology to stop the cyber-attacks. These actions might include changing account or its settings, 
reporting issues to the administrator, removing the aggressor from the list and seeking online support. 
As Sittichai and Smith (2015) claim, blocking accounts and changing settings are more common for 
younger children – especially girls. The adolescents are often recommended to pursue technological 
coping as it can protect them against cyberbullying (Cerna, 2013). This strategy is well-known for being 
effective in stopping the online threats (Machackova, 2013).  

There are also strategies which can be seen as rather passive. Ignoring the aggressors, deleting harmful 
messages and avoiding affected websites are all examples of coping by avoidance/ignoring approach 
while disgracing the aggressor or seeing the situation worthless to be upset about are defined as 
cognitive reframing. Such activities are typical for passive victims who neither want to solve the problem 
or face it at all. Researchers state that coping by avoidance/ignoring is generally preferred by girls and 
Cerna (2013) points out that this strategy is not necessarily inefficient. In fact, it can be an effective way 
of dealing with the attacks within the unlimited and unique virtual world, especially if the victim sees no 
other solution. The research findings further imply that this “willful ignorance” decreases as the 
individuals get older. We might thus assume that the virtual reality has become very important for the 
older adolescents who can no longer ignore or overlook the things that happen online and see them as 
serious issues.  

The opposite tendency applies to the retaliation strategy which is mostly preferred by older boys. These 
statistically significant differences imply that the incidence of adopting such approach increases with 
age. Another interesting fact is based on the personal cyberbullying experience of children who 
eventually behave in the same or similar way (Beran & Li, 2007).  

The strategy of seeking social support is considered crucial by a number of experts (Cerna and Sleglova, 
2011) as it can help the victims cope with the situation on the factual and emotional level. Many 
researches, however, demonstrate the adolescents do not share their cyberbullying experiences. 
Victims of such cyber-attacks seek social support less often than those who suffer from the traditional 
form of bullying. Our results show that the social support would be more likely sought by younger girls. 
Previous researches further explain that these girls would confide in their mothers or best friends but 
aging makes them gradually suppress this approach. The reasons may include the developing critical 
perception of adults during adolescence and rapid ICT progress. As a result, young people do not expect 
adults to understand the virtual challenges and treat them constructively. As the online activities and 
Internet or ICT connection are a must in their everyday lives, reporting any virtual attacks could lead to 
restrictions or limitations teenagers try to avoid. Sittichai and Smith (2015) suggest that older 
adolescents are more open to report such behavior to police or respective authorities. As a matter of 
fact, they seem to have a deeper trust in less familiar adults (other than parents) and greater knowledge 
of the legal consequences and solutions.  

Even though we detected some statistically significant differences of how the age of adolescents 
affected their choice of coping strategies, there is no actual connection between these two factors. The 
age plays no crucial role in taking specific approach to overcome cyberbullying. Additional research is 
required to learn what actually helps victims decide for the effective coping strategy and streamlines the 
whole process.  

Earlier investigations of cyberbullying prevalence did not exactly answer the following questions: What 
gender is more likely to become the victim of cyberbullying? At what age are young people the most 
vulnerable to its impacts? Our study thus aimed at presenting the research data related to the impact of 
gender and age on adopting different coping strategies by possible victims of cyberbullies. We can, 
however, safely assume there are more important determinants of becoming victim and dealing with 
victimization. These are personal and sociocultural determinants. The best personal characteristics 
these victims should have to successfully overcome the online aggression include the ability to be 
flexible, sociable and optimistic, as well as highly cognitive qualities, developed problem-solving skills, 
positive self-assessment and self-confidence, etc. Social determinants foremost refer to the stable family 
background, good relations with peers and positive school environment. The aforementioned outcomes 
and findings are considered crucial and enriching for both pedagogical and psychological theory and 
practice, especially in the current situation of COVID-19 pandemic. 
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Abstract 
This study describes and follows the process of a diagnostic tool which is a test that helps identify the 
specialized content knowledge preschool teachers from Colombia and Costa Rica have regarding the 
development of children’s mathematical thinking. 

The diagnosis is part of a phenomenological research design, with the aim of generating a teacher-
training proposal; that combines practices for the development of mathematical thinking and visual 
arts, through a cultural approach to pre-Columbian art and its iconography, which impacts the initial 
and continuous learning process of the Preschool Education program. The plan is developed between 
universities of Colombia and Costa Rica through a transdisciplinary approach that involves a teacher 
training pilot program. At this point the tool, which has already been validated by experts, enables 
being aware of what teachers know about children’s mathematical thinking processes, and the 
development of learning patterns and regularities. The tool is a questionnaire, which covers four 
dimensions, with a Likert scale, which was applied to a population of teachers; the analysis and 
implication of the results are included in this report. The foregoing is a way of consolidating knowledge 
since the literature in the area indicates that research on the practices of identifying patterns and 
regularities at the initial education level is in an early stage. 

Keywords: Innovation, Knowledge of the content, Pre-Columbian art, Likert style scale, Teachers’ 
training. 

1 INTRODUCTION 
Worldwide, the training and professionalization of teachers constitute a strategic debate point, as 
training is not an easy task, reduced and restricted to the transmission of knowledge within an 
institutionalized context. Both Díaz, Figueroa and Tenorio (2007) and the Organization for Economic 
Cooperation and Development (OECD, 2005) point out that one of the critical problems presented by 
educational systems is that of the quality of teacher training programs. 

These authors consider the teacher as the key stakeholder in the educational processes that are 
required for transformation initiatives, so current trends in initial training indicate that the teacher must 
be formed as an agent of change, a practical-reflective professional that uses research as the means 
to make decisions and intervene practically on them. This involves issues as diverse as empowering 
and challenging professional practices throughout initial training, strengthening the teaching approach, 
or opening the classroom to other perspectives, to expand pedagogical reflection on how to build 
effective, and meaningful teaching. In the field of mathematics, there are specific lines that inquire 
about the initial and permanent training of teachers; Camargo (In Press) enriches this discourse, 
stating that in Mathematics Education some new issues are under research. 

Integrating art into learning is an opportunity to develop skills concerning the mathematical practice of 
identifying and using patterns, resorting to elements of the cultural environment. For the purposes of 
this research, it is necessary to approach mathematics because of a social practice, which underlines 
its human and collective character, as well as to accept that mathematics has a strong relationship 
with culture and the worldview. 

On the other hand, with respect to current curricula aimed at early childhood education, Edo and 
Ribeiro (2007) cited in Edo (2008), argue that knowledge is built in an integral way since there is a 
close relationship between the contents of different curricular areas that justifies working together in 
class. 
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Talking about the relationship between mathematics and the visual and plastic areas, Edo (2008) 
proposes to focus on some concepts: shape, figure, proportion, space, line, etc., noting that they are 
mathematical concepts that belong to geometry, as well as key concepts in the visual and plastic 
vocabulary, which would not require further justification to develop a joint task. 

In the study by Rojas (2013), we see an interesting resource to explore the reviews of research related 
to Ethnomathematics, and especially look for the characterization of Blanco-Álvarez (2006) cited by 
Rojas (2013), in relation to the use of elements and objects of pre-Columbian art as pedagogical tools 
in the teaching of mathematics. 

The importance, as indicated by Mora (2017), of making what is taught something unusual is 
highlighted, because when curiosity appears, attention is shifted, learning is automatic and there is 
better learning. According to the previous idea, being aware that, what is different and unusual, keeps 
people´s attention.  

Faced with these perspectives, one of the questions that can be addressed in the teacher training 
process is what interdisciplinary diagnosis can be done to identify the specialized content knowledge 
of preschool education students and professionals regarding the identification and use of regularities 
and patterns. 

2 BACKGROUND 
Teacher training is a process that deems education as a starting point for the transformation of the 
individual, this process makes use of knowledge and experiences that transforms him/her into a 
professional teacher capable of mediating the teaching-learning process. 

Concerning the quality of teacher training in Latin America, Vaillant (2012) considers it "does not 
respond to the current requirements of education in a society under permanent and sustained change" 
(p.180). It is worth highlighting Alsina´s (2016, 2013) statements, who focuses on the small amount of 
research in the childhood mathematics education, evidenced in bibliometric studies carried out by 
Gómez, Cañadas, Bracho, Restrepo and Aristizábal (2011), as well as in Sierra and Gascón (2012), 
all of whom reaffirm the lack of research in preschool mathematics education. 

In Europe, under the Bologna agreements, several countries have made proposals to reform to the 
initial teacher training process, which have modified higher education, and that have had an influence, 
on the training institutions and the programs offered. They seek to improve teacher formation through 
alternative qualification mechanisms that allow aspiring teachers to access teaching in a shorter 
period; and coordination with the educational centers focused on giving primary and secondary 
education institutions a leading role in initial teacher training. 

Likewise, EURYDICE (2013) indicates that most countries have established that future teacher must 
acquire knowledge about research methodology, it also explicitly states that in countries such as 
Belgium, Bulgaria, Spain, Hungary, Portugal, and Iceland they as students must be involved in 
practical educational research work throughout the training process. 

In Central America, there have been efforts to improve teacher training, which can be evidenced by 
the institutionalization of a training system in universities and in teacher-training schools in Nicaragua 
and Guatemala (UNESCO, 2013). The need of having suitable personnel to take care of students is 
emphasized (Ramírez, 2009). 

In Costa Rica, initial teacher training is regulated by the 1957 Fundamental Law for Education, 
indicates that the State is accountable for teacher training for the different educational levels and that 
the training shall take place in specialized institutes and the University. Costa Rica acknowledges 
early childhood as a stage of life in which the cognitive and socio-emotional capacities of people are 
built, and that lays the foundations for acquiring almost all abilities, skills and attitudes required for life. 

In Colombia, “De cero a siempre” is the State policy that blankets the comprehensive development of 
Early Childhood; it seeks to combine the efforts of the public and private sectors, civil society 
organizations and international cooperation towards Early childhood.  According to the Vice Minister of 
Preschool, Basic and Middle Education in 2019, comprehensive care requires transforming pedagogical 
practices based on the recognition and development of the capacities and potential of each child, this 
requires strengthening the training process and accompanying teachers; and creating and innovating 
learning environments based the exploration, construction, inquiry and invention capacities of early 
childhood. These actions are framed in Law 1804 of 2016, where the comprehensive development of 
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early childhood was adopted as a State policy, and “De cero a siempre” was developed as a program to 
promote an educational environment that encourages quality, pertinent, timely and inclusive education. 

3 CONCEPTUAL FRAMEWORK 

3.1 From mathematics education: development of mathematical thinking  
This research develops aspects related to generalization and patterns, which are basic in the 
development of mathematical thinking. Merino, Cañadas and Molina cited by Cortez (2017) note that 
generalization is central to the development of mathematical knowledge, as well as pattern recognition is 
essential for generalization. Activities related to generalization must focus on the search for patterns that, 
through inductive reasoning, allow students to observe and discover regularities that maybe generalized. 
In an observed regularity, the person looks for a valid pattern for the other cases. Therefore, working on 
regularity from an early age facilitates the development of mathematical thinking. 

Working with patterns is fundamental for the development of algebraic as it enables "generalizing, 
directly contributing with the ability to establish mathematical models, and laying the foundations for 
the development of algebraic skills" (Rodríguez and Castro, 2016, p. 94). Likewise, it encourages 
predicting in young children, talking about relationships, and connecting mathematical concepts with 
the world that surrounds them, allowing them to make sense of mathematics, hence the relevance of 
children participating in activities their capacities to sort, classify, sequence, create patterns, and 
recognize predictable sequences.  

3.2 From the generalities of human development, artistic and mathematical 
skills in ages 5 to 6 

Papalia, Feldman and Martorell (2012) offer a detailed specification and analysis of the stages and 
characteristics of the general development of preschoolers aged 5 to 6. As well and how development 
of artistic and mathematical skills is a critical component.  

The authors refer to characteristics of a child's development when studying. Among other aspects, 
symbolic or imaginative play, the use of language, the development of physical and cognitive skills, 
that affect their emotional adjustment and the image that a child of this age may have of him/herself as 
well as his/her focusing on his/her own point of view. 

Regarding the development of artistic skills, they mention aspects such as the appearance of the 
pictorial stage, the maturity of fine motor skills, which is key for drawing abilities, and how drawing 
reflects the cognitive development of representational capacity. They also emphasize the importance 
of context and social interactions in their representational development. Regarding mathematical 
development, attention and emphasis is directed towards the pre-operational stage to symbolic 
thinking and mental representations such as words, numbers, or images to the use of vocabulary to 
compare quantities and the solving of simple numerical ordinal problems, among other skills, besides 
specific and relevant theory for the preschool teacher. 

3.3 From visual arts and pre-Columbian image  
When talking about pre-Columbian iconography, Sondereguer (2000) states that it is "all plastic, 
artisanal or artistic heritage", while the iconography shall be "the descriptive analytical method linked 
to the anthropological and historical aspect and related to the cultural environment of the visual plastic 
work. It is a morphological description” (p. 39), it will be important to note the difference with 
iconography, following Sondereguer (2000), this “refers to the interpretive analytical method of the 
symbolic and expressive, metaphysical, semiological and aesthetic aspects of the visual artwork. It is 
a morphological interpretation” (p. 39). Thus, this research project will focus especially on the pre-
Columbian iconographic images as a morphological description without leaving aside the relevance of 
the symbolic and aesthetic aspect that broadens the approach to the object. 

4 METHODOLOGY 
An initial survey with 17 teachers, 9 of them from Costa Rica and 8 from Bogotá, Colombia was 
conducted. The population was selected by proximity and time availability to answer the questionnaire 
and later participate in the online research sessions and the seminar on regularities and patterns. All 
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the participants have a degree in preschool education and are currently practicing teachers with 
children between 3 and 6 years old. Five of them have Master´s degrees Two participants have less 
than 3 years of experience and the rest have more than 5 years. 

All the results obtained through the responses to the 32 statements are considered. Among them, 
those statements that had a frequency of four or more are highlighted, because of lack of knowledge 
or an unfavorable choice, as aspects that help us consider the option of the seminar and the tasks in 
the training process that shall be developed. Thus, we highlight some of them: 

Table 1. Responses to the statements 

Statement  They select the 
wrong option 

They identify with the 
option; Does not know 

Observation and conversation of the other's drawing do not 
benefit the development of pictorial skills. 

5  

They classify using two criteria, such as color and shape. 5  
Their symbolic thinking is not favored by the understanding of 
causality. 

2 2 

The pictorial stage begins after the age of five 3 1 

The drawings will be completed through constant expressive 
repetitions without the use of spatial relationships. 

9  

Seeing the common and the repeated regularly is not enough 
to identify a pattern. 

9 3 

Development patterns are distinguished by their systematic 
increase or decrease. 

8  

A repetition pattern is when the elements that compose it are 
presented in a random, non-periodic way. 

4  

These results are contrasted with the analysis of the responses, individually per teacher, regarding their 
knowledge the artistic abilities of children between 5 to 6 years old and the knowledge of patterns. 

Table 2. Knowledge of patterns 

Percentage in selected statements 
Teacher Correct Wrong or does not know 

A 100.0 0.0 
B 87.5 12.5 
C 87.5 12.5 
D 87.5 12.5 
E 87.5 12.5 
F 87.5 12.5 
G 87.5 12.5 
H 75.0 25.0 
I 62.5 37.5 
J 62.5 37.5 
K 62.5 37.5 
L 62.5 37.5 
M 62.5 37.5 
N 62.5 37.5 
Ñ 50.0 50.0 
O 50.0 50.0 
P 50.0 50.0 
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Table 3. Artistic skills 

Percentage in selected statements 
Name Correct Wrong or does not know  

I 100.0 0.0 
N 100.0 0.0 
B 87.5 12.5 
C 87.5 12.5 
E 87.5 12.5 
H 87.5 12.5 
Ñ 87.5 12.5 
G 87.5 12.5 
K 87.5 12.5 
0 87.5 12.5 
M 87.5 12.5 
A 75.0 25.0 
D 75.0 25.0 
F 62.5 37.5 
P 62.5 37.5 
J 50.0 50.0 
L 25.0 75.0 

5 RESULTS 
These researchers observed that the students N, O and P who present 50% of affirmative answers in 
knowledge concerning patterns have 12.5 and 37.5% respectively, in errors in the knowledge 
statements regarding artistic abilities of their students. While Student L, who shows 75% of lack of 
knowledge in the aspects of artistic abilities has a 65% in knowledge of regularities and patterns. 

These contrasts allow researchers to confirm their hypothesis about the need of creating collaborative 
learning seminars where talks are complemented through different tools such as analyzing a 
specialized thematic video, a padlet creation and other ones by using an integrated communication 
platform. 

6 CONCLUSIONS 
The analysis regarding to Likert-style questionnaire allows, researchers, to identify notable differences 
between content specialized knowledge in each of the dimensions. That should address, in the initial 
and ongoing training processes of teachers. 

The group of participants would positively benefit from working all four dimensions indicated in the 
study in the transdisciplinary approach that includes specialized knowledge of artistic skills, human 
development, and cultural approach with cognitive demands. 
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Abstract 
Contemplation is an ancient discipline that is most often associated with religion and contemplation of 
God within various religious systems. In the modern sense, however, we can also consider it as a 
technique or technology not only of personal personal but also social development. By involving both 
our logical thinking and abstract thinking, it allows us to comprehensively grasp virtually any topic. In 
today's flood of approaches and techniques for developing leadership skills, contemplation can seem 
like a pleasant refreshment. It is essentially playful, allows adaptation to personal needs and 
assumptions, and at the same time is deeply rooted in our neurology. Contemplation is, in essence, the 
natural ability of our minds to grasp topics and problems impartially and to find original and meaningful 
solutions. As such, it can be used as a stand-alone technique or as a supplement to psychological or 
spiritual practices already used. The article describes a new view of contemplation, which puts it in the 
context of modern knowledge about the functioning of the nervous system and shows how it can be 
used by people in managerial and leadership positions. 

Keywords: Contemplation, leadership, personal growth, neurology, meditation. 

1 INTRODUCTION 
Contemplation is a technique that uses the natural ability of our mind to impartially grasp topics and 
problems and find original and meaningful solutions. As such, it can be used as a stand-alone technique 
or as a supplement to psychological or spiritual practices already in use. 

Contemplation is an ancient art that is most often associated with religion. Even today, with the massive 
revival and modernization of traditional therapeutic and spiritual techniques and practices, 
contemplation still has a taste of a certain obscurity. In essence, however, contemplation is a minimalist, 
practical and playful tool that has a wide range of uses [1].  

Leaders and managers thus have a huge arsenal of opportunities to improve every aspect of their 
personal, professional and spiritual life [2] [3]. Very sophisticated, elaborated and scientifically based 
systems and trainings are available for them.  

However, complexity and intricacy do not guarantee quality and functionality and can lead to loss of 
motivation over time. Contemplation, as already mentioned, is essentially a very minimalist tool that is 
non-dogmatic and can be used in almost any context. At first glance, it may seem trivial and unscientific, 
but on closer inspection it reveals a deep structure full of nuances and practical instructions. Its basic 
setting has much in common with therapeutic approaches that work with trauma and is based on a 
genuine understanding of how our nervous system functions. Although these systems work with different 
starting points and use specific terminology, their basic structure is very similar, and they often work with 
similar principles. The aim of the article is to put this ancient discipline into the context of modern 
neuroscience and to point out interesting connections. 

In the first part, we will deal with the model of functioning of the nervous system used in the therapeutic 
direction of Somatic Experiencing (SE). We will describe how it is practically used in working with trauma. 

In the second part we will focus on contemplation. We will present its more precise definition, historical 
context and basic principles of its functioning. 

The third part summarizes the similarities between the two directions. 

The fourth part is devoted to how contemplation can be beneficial to leaders and executives. 
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2 WORKING WITH TRAUMA 
In this chapter, we will first look at the concept of the three brains by the American scientist Paul D. 
McLean, which is often used in therapies that deal with the treatment of trauma [4]. Trauma emerged 
as a separate category at the end of the 19th century. And from the beginning, it was considered a 
specific disorder that occurs on the border of physiology (neurology) and psychology [5]. Systematic 
work and therapy of traumatic disorders began in the late 1970s. From this work, an elaborate system 
was born, which describes in detail the functions of the human nervous system and the way how 
traumatic experiences disrupt these functions. In this article, we will work with the description used by 
the therapeutic school of Somatic Experiencing. The concept of the three brains is its main pillar. 

2.1 Somatic experiencing 
Somatic experiencing is one of the therapeutic modalities, which focuses on working with trauma and 
stress and is based on a very detailed description of the mechanics of the functioning of our nervous 
system. It is specific to these types of therapies that they focus primarily on how this negative event has 
affected the functioning of the nervous system. It contains a high-quality theoretical apparatus that 
allows a trained therapist to monitor the condition of the client’s nervous system and a range of 
techniques and interventions that will enable you to retrain dysfunctional patterns of the nervous system 
into a more harmonious framework [6]. 

2.2 Triune Brain model 
The Triune Brain model is a relatively simplistic model describing the hierarchical functions of the human 
nervous system [7]. Some authors even point to its inaccuracy. Nevertheless, it is still used as a useful 
system to help describe the main mechanisms of the nervous system [8].  

This model divides our nervous system into three levels: 

- Neocortex 
- Limbic system 
- Brainstem 

In this chapter, we will briefly summarize the functioning of its levels so that we can compare it with the 
description of the three levels of contemplation in the following chapter.  

a) Neocortex 
The neocortex is the youngest part of the nervous system and is fully developed only in homo 
sapiens. Simply put, it is the part of the nervous system that makes us human beings. The 
neocortex is primarily associated with higher mental functions such as thinking, language use, 
more complex forms of learning, working with symbols, and certain types of memory [9]. It partially 
affects our creativity and imagination and allows us to work with complex mental systems. It plays 
a crucial role in self-reflection - the ability to realize oneself, think about one’s own actions and 
think about thinking. 

b) Limbic system 
The limbic system or the emotional brain is connected with regulating our emotions and social 
relationships. Therefore, it plays a vital role in decision-making, evaluation and the creation of 
subjective meaning. 
In addition, however, it is connected with an important communication system - imagination and 
image creation. In this context, image means the representation of not only visual but also auditory 
or emotional data. While the neocortex is primarily associated with logical and linear thinking, the 
limbic system allows us to engage with imagination and abstraction. We can simply say that the 
neocortex helps us to understand the plot of the film, but the experience itself is connected with 
the limbic system [10]. 
The limbic system is also strongly associated with survival and the quick evaluation of potentially 
dangerous situations. Compared to the neocortex, it is much more connected to our subconscious 
and instincts, and its functioning is closely linked to the reptilian brain [5] . 
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c) Reptilian brain 
The reptilian brain or brainstem is the oldest in development. It works autonomously, 
automatically, instinctively and in most cases below the threshold of our awareness. It is 
responsible for maintaining essential life functions such as breathing, blood circulation, digestion, 
or body temperature regulation. It plays a vital role in situations where our survival is at stake. At 
these moments, it turns on innate - instinctive patterns of behaviour.  
The reptilian brain ‘communicates’ through bodily sensations and perceptions such as heat, cold, 
tension, relaxation or pain [9]. 

Each of the three areas is responsible for performing specific functions and also ‘communicates’ in a 
specific way [9]. These are literally different ‘operating systems’. The neocortex is associated with logical 
thinking and is mainly conscious. In therapy, we can contact it through thoughts and logical thinking. 
The limbic system is much more abstract and manifests itself through our imagination and feelings, 
which are much more spontaneous, subconscious and less controllable by one’s will. Examples of work 
at this level could be the use of visualization, imagination or working with stories. The reptilian brain 
works independently of our consciousness and manifests itself through bodily feelings and perceptions. 
We can come into contact with this level by realizing the subtle nuances of perceptions that take place 
in our body or by touch [11]. 

Ideally, all three areas are interconnected and work together. In reality, however, the nervous system of 
most of us is more or less out of tune, and our thoughts, emotions, and physiological processes do not 
work as one. One of the main causes of this condition is trauma [9]. 

2.3 Trauma 
Trauma is often the result of situations in which our lives have been endangered [12]. We tend to react 
instinctively in these moments - our reptilian brain takes control of the situation and triggers biologically 
programmed survival reactions.  

Trauma can occur if we have not been able to adequately experience and manifest these reactions [8]. 
These unfinished patterns of behaviour can remain blocked in our nervous system and may result in a 
significant disruption of natural communication and cooperation between the various levels. As a 
consequence, a variety of mental, psychosomatic, and physical problems can occur. An example might 
be that after experiencing a stressful event we may be full of conflicting feelings that constantly drag our 
mind into endless argumentation and efforts to grasp and resolve those feelings, while our body may 
experience all sorts of perceptions - tension, restlessness or pain that moves to different parts of the 
body [6]. 

2.4 Therapy and slowing of the nervous system 
The intention in trauma therapy is to connect - integrate all three levels of the nervous system. To this 
end, it is important to develop the ability to recognize these individual levels and understand their specific 
language [4].  

The primary intention is to release the charge that remained in us after the traumatic event. To do this, 
it is important to repair the bonds at different levels of the nervous system, so that the suppressed energy 
can come to the surface in a controlled and safe way [11]. 

Therapy can be a demanding process, where we explore individual levels - thoughts, feelings, ideas 
and bodily perceptions and look for mutual connections. The intention is to find the connecting lines 
between the individual levels and to sort out the processes that are no longer relevant to us.  

There are two specific principles for therapy. The first one is technical - understanding the functions of 
the nervous system and subtle nuances, along with the ability to apply this knowledge in practice in the 
form of specific techniques. The second one is patience and perceptiveness - it is typical for working 
with trauma that, compared to most therapies, one works very slowly and in small steps [9]. This 
slowdown is absolutely essential when working with our brainstem. Thanks to very gentle and precise 
interventions, we can safely release the tension that remains blocked in our bodies in small doses. If we 
do not proceed in this delicate way, there is a risk of overloading the nervous system and so-called re-
traumatization - a re-emergence of traumatic experience [13]. The intention is to create a safe space 
and give our nervous system enough time to integrate the changes into its functioning. 
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Over time, there is a gradual connection of our thought processes with emotions and imagination and a 
controlled release of accumulated physical energy. The result of a successful therapeutic process is re-
discovering of confidence in our own experiences and feelings, an improved ability to perceive our bodily 
processes, overall calming of the nervous system, and rest in the present moment without needing to 
control or analyze what is happening [5]. 

3 CONTEMPLATION 
The term contemplation originated from the composition of two Latin words - the templum, which 
translates as ‘temple’, and the prefix con, which means ‘with’ [1]. A free translation of this term could be 
a connection with or entry into the inner temple. Contemplation is usually defined as the ability to think 
deeply or immerse oneself in a particular topic. In a religious and esoteric context, it is often understood 
as the ability to see with the inner vision and understand the essence of the phenomenon under study 
[12]. As a technique, it is part of most world religions such as Christianity, Judaism and Buddhism. In 
this chapter, we will work with a more modern concept by Richard Rudd, the author of the book The Art 
of Contemplation. In this context, contemplation is seen as a technique not tied to a specific spiritual 
direction and allows for a deep understanding of everyday problems. 

3.1 Meditation, concentration and contemplation 
The following division into meditation and concentration is very basic and describes their extreme 
positions. In many spiritual, self-cognitive, or therapeutic approaches, these terms are often confused 
and overlapping [15]. Many meditations also often contain a large number of elements that work 
purposefully with concentration. This division aims to emphasize the difference between the two 
approaches to describe better and understand contemplation. 

3.1.1 Meditation 
Meditation is a term that is very frequent within spiritual directions and can include a relatively wide 
range of techniques and approaches. Within this text, meditation is considered to be any technique that 
cultivates pure observation without judging and interfering with the logical mind. Meditation is, in 
essence, primarily a passive approach to knowledge. The intention is to see or perceive things in their 
essence without any artificially created attributes that are considered creations of our mind [16]. It's 
about emptying ourselves, just watching everything that is going on and turning our attention and 
consciousness towards our inner self. At first glance, it may seem that it is a matter of ‘doing nothing’, 
but instructions for meditation are often very complex and intricate and can take many years to master. 
Although meditation has spread massively to the West in recent decades, especially within the New Age 
movement and various psychotherapeutic and esoteric directions, it is still associated with Eastern 
spirituality. For many ‘Western’ people, it remains something exotic and inaccessible. This attitude is 
often evident in high performing individuals (including, of course, leaders and managers), for whom this 
stopping and mere observation seems incomprehensible and impossible. 

3.1.2 Concentration 
Concentration is a technique that can be used alone or as part of or in addition to a wide range of other 
approaches. It is based on the use of voluntary effort and the intent to achieve or maintain a clearly 
specified goal. Therefore, in essence, it is the opposite of meditation, which is based on non-effort. 
Concentration cultivates the ability to fully concentrate on a certain stimulus and exclude everything else 
[17]. This stimulus can be a visualization, an idea or even a koan - a problem that has no solution - 
which is used in Zen Buddhism. Concentration essentially trains our attention like a muscle and 
improves its strength and endurance. For competitive and performance-based individuals, concentration 
techniques are much more attractive, understandable and accessible. 

3.1.3 Contemplation 
Contemplation works with both of the above modalities. It combines the ability to observe and perceive 
what is happening within us with the discipline and attention that allows us to stick freely to a particular 
topic [1]. Contemplation uses the natural ability of our mind to stray from a particular topic to a variety 
of thoughts, memories and feelings, and gently returns it to the topic we have chosen. This element is 
crucial - it gently trains our attention and brings discipline into our lives while giving the mind enough 
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space to run away from the problem for a while. We thus cultivate our ability to control ourselves together 
with innovative and creative thinking. As a result, a functional habit is created that allows us to hold 
attention to a particular topic freely and at the same time let our subconscious work [17].  

3.2 Three levels of contemplation 
Contemplation is most often divided into three levels - mental, emotional and physical. Each of them is 
focused on a certain level and has its own specific course and technique [1].  

As we will see from the following text, the division into three levels of contemplation is very similar to the 
concept of the three brains. The main difference is that in the context of contemplation, we do not rely 
on neurological knowledge but focus directly on the processes of thinking, feeling and being. 

3.2.1 Mental level 
Contemplation begins simply by choosing a topic or problem that we want to know more about. Ideally, 
this topic should be important to us. The goal initially seems very simple - to focus on the topic. Initially, 
consistency is essential. Our minds will tend to wander to other topics, and we will probably often forget 
the subject of our contemplation and even the fact that we want to contemplate [18]. Relaxed 
perseverance is vital in this phase. We repeatedly return to the subject of our contemplation and realize 
other thoughts and deeper contexts. 

Part of this phase is the stop technique. It simply consists of stopping during our day and realizing what 
we are doing and what is going on inside us and bringing our attention to the topic of contemplation. By 
repetitive exercises, we create a new habit, where we train our mind similarly to a muscle. Our attention 
gradually learns to return to the subject of our contemplation, and we thus create a stable and, at the 
same time, relaxed space. This process could be compared to dog training, during which we delineate 
adequate territory and appropriate behaviour. 

A significant milestone in mental contemplation is insight. Insight is a spontaneous and often surprising 
awareness and understanding of the deeper context of the topic we have explored. It often comes 
suddenly and unexpectedly and is associated with a temporary calming of our minds. It can be compared 
to solving a puzzle or understanding a joke [1]. 

3.2.2 Emotional contemplation 
After achieving a certain degree of control and oversight over the activity of our mind, we can dive 
deeper. Mental contemplation can help us calm down, improve our attention and awareness, and gain 
important insights. Emotional contemplation will allow us to get in better contact with our feelings and 
see deeper connections. We can begin to realize how the topic manifests itself in our daily lives, our 
relationships, and its roots in our past [18]. The topic that was initially a mental concept becomes more 
personal and more profound and allows us to see and understand the broader context. This level revives 
the subject of our contemplation and gives it other dimensions. Part of emotional contemplation is also 
the involvement of our awareness, imagination and creativity. Thoughts that we could better sort out 
during mental contemplation can literally come to life in us. The initially unexpected and seemingly 
illogical associations and ideas can enter our consciousness. We may recall a picture spontaneously, 
or we may think of a movie, an excerpt of a song, or a book we read as a child. When we can persevere 
in relaxed concentration, these seemingly unrelated snippets may begin to make sense to us within the 
subject of our contemplation [17] .  
Part of this phase is the pivot technique. Stopping will allow us to organize ideas and concepts relevant 
to the topic of our contemplation and create a relatively stable internal framework. Thanks to the 
involvement of the imagination, pivoting will allow us to expand this framework, to find new and often 
unexpected contexts and dimensions. This phase includes the integration and awareness of 
subconscious impulses and processes. On the one hand, the subject of our contemplation will become 
more prominent and, at the same time, more internally consistent. Critical in this phase is to maintain 
attention, not be too distracted by the details of emerging ideas, images and memories, and to get back 
and integrate new information into the existing framework.  

While stopping has an intellectual aspect primarily, pivoting is therapeutic and can change our 
personality. When we are able to admit and see some problematic aspect of our personality, 
contemplation will allow us to slowly dissolve and release it [1]. 
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3.2.3 Physical contemplation 
Physical contemplation is the most advanced phase and, therefore, difficult to describe in words. The 
practitioner usually enters this phase after several years of intensive practice. Compared to previous 
phases, it is much more similar to meditation and practices such as mindfulness. The mental level allows 
us to gain intellectual insight and understanding. The emotional level brings with it the involvement of 
imagination and creativity, along with the potential for personality change at the experiential and 
emotional levels [19]. The physical level directly results from the long-term practice of previous phases, 
which allowed us to stabilize and connect the intellect with emotions deeply. Physical refers to changes 
in our immediate perception and a firm anchoring in the present moment. Physical contemplation allows 
us to experience directly what we have previously understood and felt. 

It is associated with calming down and attuning to our surroundings and allows us to have a clearer 
perception that is not affected by our intellect or emotions. It could be said that this is a level on which 
we perceive what is happening directly, intuitively and instinctively. As the name implies, at this level of 
contemplation, we can get in better contact with our bodily needs and rhythms and be more aware of 
this level in others and automatically find a more harmonious relationship and understanding [1].  

The technique of physical contemplation is called merging. We can compare it to a flow phenomenon, 
where athletes or artists who experience this feeling often describe that the boundaries between the 
activity and the person who performs it disappear. It is a state where our conscious identity dissolves 
into a particular activity for a while. In this phase, the contemplating person can have profound 
experiences into the essence of the subject of contemplation. As the name of this phase suggests, a 
merger can occur [18].  

A significant milestone in this contemplation phase is a revelation, which is very close to the experiences 
of mystics or meditating masters. It is a direct, spontaneous and fundamental understanding of the 
essence of the researched topic or problem, which may be associated with its complete dissolution or 
healing. It can also be associated with a deep understanding of the principles of how our existence 
functions [1]. 

3.2.4 Summary 
Contemplation is a technique that begins on a mental level. We will choose a specific topic or problem 
that we want to understand or solve. Our two main tasks in this phase are - to think about a given topic 
and at the same time learn to observe our minds. When we notice our mind moving away from a given 
topic, we go back. After a while, saturation occurs - a deeper understanding of the context and causes 
and stabilization. It could be said that we thoroughly researched and mapped the entire territory on an 
intellectual level. At this point, there can be insight - a profound and holistic understanding of the topic. 
The process of contemplation can then move to the emotional level and gain more dimensions. Our 
imagination and emotions can literally enliven the intellectual model we created in the previous phase. 
Awareness moves to the emotional level, and we can see (or hear or feel) what role the given topic 
plays in our lives in specific situations and relationships. In addition to the dark sides, we can also 
become more and more aware of the possibilities and hidden potential contained in it. In this phase, our 
imagination and creativity can also become involved and open up new and original perspectives on the 
topic. There can be a breakthrough, a therapeutic transformation of a certain aspect of our personality 
at this level. Physical contemplation carries with it the possibility of a direct experience of a given topic 
and a deep fundamental insight into its essence, together with a total calming, relaxation, surrender and 
rest in the present moment [1]. The paradoxical fact is that the starting point for achieving such a state 
can be a common everyday problem in a relationship or at work. 

4 SOMATIC EXPERIENCING AND CONTEMPLATION - SIMILARITIES AND 
DIFFERENCES 

In the previous two chapters, we briefly described the concept of the three brains and the technique of 
contemplation. In this chapter, we will describe what these approaches have in common and also how 
they differ. 

Somatic experiencing is primarily a therapeutic modality that deals with working with trauma. The 
starting point is the recognition of dysfunction and the use of specific interventions to cure it. The basic 
model and language it uses is based primarily on the functioning of the nervous system and describes 
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in great detail its functioning at various levels and contains a wide range of techniques and interventions 
for its targeted influence.  

Contemplation is a technique that allows us to find answers or solve significant problems. The primary 
purpose is self-knowledge and revealing and understanding deeper contexts [17]. It is based on 
introspection and self-reflection and contains both therapeutic and spiritual aspects. 

Both approaches have in common that they work with all three levels of the nervous system and try to 
connect and integrate them. They specifically define each level and use specific procedures and 
terminology.  

Another common aspect is the emphasis on healing - therapy, i.e. the release of dysfunctional patterns 
of behaviour and deeper rooting in our body and experiencing things in the present moment. 

The somatic experiencing and contemplation place great emphasis on patience, gentleness and respect 
when working on yourself or with the client and cultivate mindfulness and perceptiveness to internal 
processes. The key aspect is slowing down - the overall calming of our nervous system and creating a 
safe space for an authentic exploration of personal topics. 

Both modalities also focus on strengthening personal autonomy and finding one’s own authenticity, 
which is not dependent on assumed thought patterns or emotional injuries and builds on our immediate 
bodily (instinctive) perception. By being able to connect to our deeper instinctive layers, they allow us to 
make contact with the body’s natural intelligence and thus touch areas that can be considered spiritual. 

5 WHAT CAN CONTEMPLATION BRING TO LEADERS AND HIGH 
PERFORMING PERSONS (?) 

As already mentioned, contemplation is a relatively simple technique that allows us to playfully find 
meaningful insights into various areas. With its minimalism, it creates a fresh contrast to complex and 
sophisticated systems of personal growth or career development. There is a common tendency among 
participants in self-development courses or training to plunge into new modalities, often followed by 
disillusionment, disappointment and burnout [20]. Contemplation is, therefore, a suitable approach for 
both beginners and ‘veterans’ in the field of personal growth. For beginners, a clear basic framework 
and immediate accessibility can be attractive. It offers advanced and experienced people an open 
structure to integrate already acquired skills into a personalized framework and formulate their own 
distinctive style. Because its structure reflects the functioning of the nervous system, it can be used 
flexibly in various contexts without losing its effectiveness. 

Leaders and managers can also be attracted by the great freedom of this technique and the emphasis 
on using their own creativity and finding their own ways of working on themselves. 

In particular, the first two stages of contemplation make it possible to create healthy mental habits for 
working with our attention in an accessible and understandable way and can thus become a quality 
basis for future meditation practice. As already mentioned, a significant percentage of high performing 
individuals are often embarrassed to meditate, mainly because their minds are used to operating at ‘high 
speed’, and it is difficult for them to slow down. The idea that they will not think is unimaginable and 
seemingly unattainable for them [21]. Richard Rudd writes that contemplation is a way to use thinking 
to get beyond thinking instead of trying to turn off thinking ‘by force’ [1]. Acquiring the basic structure 
and discipline of contemplation allows us to naturally quiet and calm the rational mind and establish 
deeper and safer contact with our emotions and body. 

Contemplation makes it possible to find a good balance between concentration - discipline and creativity. 
It allows intellectually oriented individuals to safely come into deeper contact with their emotions. It will 
help creative types to create a quality base that will allow the imagination to be embedded in reality and 
specific projects.  

Another critical aspect of long-term contemplative practice is the overall calming of our nervous system 
and finding a better balance between exercise and rest. We can better perceive our own boundaries 
and real needs and adapt the distribution of our personal and professional life accordingly. 

A natural part of the process of contemplation is also a natural deepening of empathy and compassion 
for others, because we had to understand, accept and reshape our problematic aspects [18]. 
Successfully overcoming these difficulties allows us a playfully detached view of the behaviour of other 
people, a deeper insight into their motives and patience in communication.  
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Thus, contemplative practice can help leaders understand themselves and others better, find creative 
and distinctive solutions to various problems, and have the potential to undogmatically touch deeper, 
spiritual dimensions. 
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Abstract

There has been increasing use of interactive technologies in the classroom today and a rising popularity
of employing virtual environments as means to engage students in sensorially rich contexts for more
embodied forms of experiential learning. In particular, virtual reality (VR) or immersive virtual
environments (IVEs) facilitated by head-mounted displays (HMDs) have been used in the teaching of
subject content such as history, geography and science. This paper presents the findings of an
exploratory study of immersive technology, specifically immersive virtual environments (IVES), for the
purpose of social and emotional learning (SEL), in the context of Character and Citizenship Education
lessons in the Singapore classroom. The social-emotional competencies (SECs) focussed on in this
project were social awareness, specifically empathy and perspective-taking, and responsible decision-
making. The study involved a sample of n=75 students from a cohort of students in a Singapore school,
averaged at 15 years of age. Students were randomly divided into three treatment conditions: IVEs,
“pen-and-paper” mental simulation and video-viewing. Each treatment contained a problem scenario,
told from a first-person perspective, involving a social and ethical dilemma young people in Singapore
today face. A quasi-experimental, pre-test post-test, non-equivalent group design was employed and the
study adopted a mixed-method approach to data collection. The findings reveal that IVEs may not
necessarily be more effective than the “pen-and-paper” and video viewing approaches to teaching SECs
but they can better facilitate perspective taking and empathy for a greater number of students.
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ASSESSMENT OF COMPUTATIONAL THINKING SKILLS THROUGH 
DIDACTIC TASKS IN PRIMARY SCHOOLS 

L. Bryndová, M. Klement 
University Palacky (CZECH REPUBLIC) 

Abstract 
The article presents a summary of basic data and their interpretations concerning the testing of 
computational thinking (CT) in public primary schools in the Czech Republic as done by both teachers 
and researchers. Measuring the development of computational thinking is a topical issue addressed in 
the field of both didactics of computer science and general pedagogy. Due to the trend of modernization 
of education and implementation of CT development in curricula, many countries are striving for the 
rapid development of specific diagnostic tools that would be directly aimed at testing computational 
thinking and would be able to provide immediate feedback. Our research summarizes the process of 
developing a self-test to evaluate CT development. The research investigation was carried out in primary 
schools using a set of didactic tasks and the purpose was to describe and summarize the situation of 
the development of computational thinking before the curricular revision that implements the 
development of CT flatly in primary education. 

Keywords: Computational thinking, primary schools, didactic tasks, skills assessment. 

1 INTRODUCTION 
In the Czech Republic, the definition of computational thinking (CT) and the approach to its 
implementation in education have been the subject of academic and legislative debate for more than a 
decade. The need to adapt the school system and the profile of its graduates to the accelerating 
development of modern technologies and industry has been the subject of long-planned revisions and 
the domestic state educational programme. The latest step taken by the Czech Ministry of Education, 
Youth and Sports in this direction was the recent innovation of the state education curricula in the 
framework of the preparation of the Strategy of the Czech Republic's Education Policy 2030+ [1]. This 
revision, effective from September this year, introduces into practical teaching in state primary schools 
from the third grade (note: pupils between eight and nine years old) the subject of computer science, 
the content of which is to be programming and the guided development of computational thinking.  

However, this long-overdue revision brought several controversies, including criticisms regarding the 
lack of communication between the authors of the revision and experts and the teaching public, the 
insufficient material and methodological preparation of teachers, and finally, the high financial and 
qualification requirements that the change in teaching brings. We have responded to these tendencies 
in recent years by conducting research among computer science teachers, focusing on their attitudes 
and approaches directly to the ongoing curriculum revision, including an analysis of their reactions to 
the revision [2]. The results showed that the interviewed teachers perceived the idea of the revision of 
the curriculum positively, but were not fully satisfied with its form, while their ideas about the way of CT 
development and its very conception and demands on the pupil differed. 

Based on the above-mentioned previous survey, we designed a follow-up investigation, which is based 
on the fact that many Czech school facilities are not sufficiently equipped materially or in terms of 
personnel to implement the development of computational thinking in teaching. Therefore, it is 
necessary to support school facilities methodologically and to give teachers access to quality and proven 
materials. The development of methodological support and, in fact, the implementation of the 
development of computational thinking in the framework educational programme thus opens the 
question of verification of the development of computational thinking in pupils. Testing of pupils is an 
integral part of the complex educational process, where it provides an evaluation of both the pupil's 
individual performance and the whole teaching process and can therefore offer a comprehensive view 
of the situation of the development of computational thinking in basic education. At the same time, even 
after the formal revision, it is necessary to constantly map the situation in primary schools after the 
implementation of the new curriculum in school practice. 

Since these results, we have conducted several surveys that investigated teachers' and pupils' 
approaches to the development of computational thinking, thus trying to unify a comprehensive picture 
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of CT development in Czech schools. These investigations provide a first picture of the state of 
development of computational thinking in Czech primary schools.  

2 METHODOLOGY 
This article summarizes the findings of several research studies conducted in Czech schools in the years 
2020 and 2021. In the first research, we focused on testing the computational thinking of primary school 
pupils themselves (note: pupils aged six to twelve years), where pupils independently solved a set of 16 
worksheet tasks and these solutions were then evaluated. This research was of mixed design, since a 
total of 200 participating students were individually evaluated by different experts. 

Follow-up research was conducted quantitatively in the form of a structured questionnaire among 
primary school teachers and focused on their approach to CT development. The purpose of this 
investigation was to determine the aspects of teaching that could lead to the achievement of the tested 
students. A total of 40 practicing elementary and high school computer science teachers participated in 
this investigation. The sample was relatively small due to the fact that the survey was conducted during 
the pandemic, when teachers were extremely busy implementing distance education, and because we 
primarily focused on teachers whose students were tested in the previous phase of the research. 

At the same time, we focused on exploring the definition of computational thinking that is prevalent 
among computer science educators, which can help to define the concept of CT and determine specific 
expected student outcomes in the subareas of computational thinking. As part of the professional 
discussion aimed at establishing a consensus on the definition of computational thinking and its 
subcomponents, this research is primarily based on the 2011 CSTA and ISTE document [3], which is 
the basis for most European curriculum legislation, including the Czech one [4, 5]. 

3 RESULTS 

3.1 Assessment of the development of computational thinking in primary 
school pupils 

During the first part of the research, students were presented a set of 16 worksheets that was created 
in accordance with the previously defined elements of CT skills that appear in the Czech curriculum [5]. 
These elements directly correspond to the definition of computational thinking set by the CSTA and 
ISTE document [3], and therefore focus on students’ algorithms, optimization, decomposition, and 
debugging capabilities, and their abstract and creative skills. The task consisted of three problem-solving 
scenarios in various difficulties. The difficulty of tasks was determined by various conditions and 
subtasks in the worksheets presented. A detailed analysis of the data has already been published in 
other papers, therefore, in the following section only the main findings are present. 

This research was primarily focused on monitoring students' development in specific areas of CT. We 
found that the pupils showed balanced performance within their age group. The overall variance of the 
results then followed a Gaussian normal distribution. For pupils in the age category of eight years and 
under, all the tasks that required the use of abstraction appeared to be difficult, which is consistent with 
Jean Piaget's theory of cognitive development, which states that this category of pupils falls into the 
concrete operations stage, or the preoperational stage of demonstrative thinking, which prevents them 
from thinking hypothetically deductively [6]. However, we have verified that this category of learners is 
capable of seriation, i.e., the ability to arrange objects, in our case parts of simple code, in order, which 
is a primary feature of the ability of basic algorithmizing. 

However, as the difficulty of the algorithmic concepts represented increased, the overall success rate of 
the students decreased, even in tasks whose design corresponded to their age category. This trend was 
best observed in the 10- to 13-year-old category, where respondents generally performed better on 
tasks that did not involve programming concepts such as loops, conditions, and complex step planning. 
From these results, we conclude that computational thinking is developed to some extent in these 
students but that this development is not complex enough to effectively aid the development of their 
computational thinking skills. 

Despite the fact that computational thinking is often defined as a concept not tied to programming [7], the 
integration of programming into basic education is one of the main goals of the long-term educational 
strategy of the Czech Republic and many other EU countries. Efforts to integrate the development of 
computational thinking into state curricula are generally based on the need to adapt the school system and 
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the profile of its graduates to the accelerating development of modern technologies and industry. of the 
British Royal Society was one of the first countries to introduce the concept of developing computational 
thinking in compulsory education. At the time, the Royal Society argued that every child should have the 
opportunity to learn the fundamentals and principles of computing, including computer science and 
information technology, from the beginning of primary education [8].  
Computational thinking is one of the basic prerequisites for the development of programming skills and 
therefore a characteristic that a child with a primary education should have in order to understand the basic 
principles of how technology works and be able to adapt to new technologies in life. Furthermore, if 
students decide to pursue a career in the field of information technology, computational thinking should 
facilitate their transition from propaedeutic programming languages to formal programming languages [1, 
5]. At the same time, early development of computational thinking should facilitate a child's comprehensive 
problem solving development [7]. However, if there is no complex development of computational thinking 
in schools, it is possible that teaching will not meet these basic goals. 

3.2 Analysis of Teachers’ Approach to Computational Thinking and the 
Concepts Presented in Their Teaching 

The main finding of the survey was the surprising fact that within the sample of respondents, only 14.6% 
of the computer science teachers surveyed did not address the development of computational thinking in 
their own teaching. Among the other respondents, the integration of CT development into a subject related 
to computer science was prevalent, thus a total of 43.9% of the respondents. The remaining 41.5% of the 
respondents reported integrating the development of computational thinking across subjects. 

One of the key research questions was an exploration of attitudes towards the continuity of computational 
thinking. Here, we show that teachers do not associate its development within pupils aged from eight to 
eleven years with formal programming. A total of the 76.9% of respondents stated that it is more important 
to develop students' CT at the first level of primary school without the use of formal programming language. 
15.4% of the respondents believed that the development of CT with the support of programming should 
have the same level as without it. Only 7.7% of the respondents stated that CT development at the first 
level of primary school should be primarily linked to a programming language. 

There is a potential conflict with some theories of CT development and with Czech legislation. As already 
mentioned, many authors are inclined towards the fact that CT does not need to be developed in relation 
to formal programming [7], but many authors who deal directly with testing the level of CT among students 
[8] state that without teaching programming concepts, CT is not developed comprehensively enough. 

Respondents showed similar tendencies for the question that dealt with programming in schools in the 
context of the development of computational thinking at the second level of the primary school (Note: 
Children aged 12 to 15 years) but there were 25% fewer teachers who were inclined toward the 
possibility of developing CT without using a formal programming language than in the previous case. 
However, this option still prevailed for a total of the 36.6% of respondents. A significant change was 
evident for the option of developing computational thinking with the support of formal programming 
language as much as without it, which was chosen by 39% of educators. The possibility of using a formal 
programming language in schools in this age category of students was rejected by 17% of teachers. 
Thus, in the context of the second level of the primary schools, the apparent necessity of formal 
programming cannot be completely eliminated, but from the educators' point of view it should be 
supported by programming "on paper" or general algorithmizing. 

 
Figure 1. Teacher responses to programming as a tool for CT development in classrooms 
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Another key area addressed by the questionnaire was the determination of the importance of six 
selected components of computational thinking. In the survey, the respondents assigned importance to 
specific components of computational thinking on a four-point scale.  In general, they assigned the 
highest importance to components in the areas of data organization and interpretation and 
algorithmization and automation. Programming-related skills accounted for only 10% of the overall 
distribution of importance for components related to computational thinking. From this tendency of 
teachers to attach more importance to the development of computational thinking without necessarily 
knowing a programming language, we conclude that teachers largely understand CT in a more 
interdisciplinary, "broad" context and do not necessarily associate it with the teaching of programming.  

This area of inquiry was then complemented by research on the concepts that teachers incorporate into 
their teaching. Among the most developed CT components in schools were skills in the areas of 
generalization, data, and optimization. None of the respondents indicated that they were taught the ability 
to formulate problems for machine solution on a regular basis. Despite the relatively high importance that 
most of the respondents placed on algorithmizing and solution automation, problem formulation for 
machine solution is not taught in school by more than half of educators. 

 
Figure 2. Complex programming concepts and their representation in classes 

Overall, the most frequently taught algorithmic concept, according to the respondents, was the 
decomposition of a complex problem into simpler, more easily solvable subproblems. The concepts of 
algorithmic representation and the conversion of an algorithm schema into a solution are rarely taught 
in schools, according to the respondents. Surprisingly, even teachers who reported that they develop 
students' computational thinking in their teaching reported that they do not include flowcharts, which are 
often recommended for developing algorithmic thinking [9]. 

 
Figure 2. Complex algorithmic concepts and their representation in classes 

In general, the respondents' answers indicate that most educators do not regularly teach complex 
programming problems in computer science classes. Problem solving using parallel problems was 
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practically absent of the lessons of most respondents, while problem solving using constraints had the 
highest representation. However, in the following questions related to the use of specific programming 
concepts (loops, conditions, etc.), respondents further indicated that they did not practically teach them 
within their classes. When they evaluate their students' solutions, they usually focus on the efficiency of 
the solution, its economy, and functionality, not on the use of programming concepts. These findings 
supported our analysis of the performance of students who showed lower achievement on problems that 
required more complex use of programming concepts to solve the problem. 

4 CONCLUSIONS 
The results suggest that the responding teachers of computer science in primary schools usually 
approach the implementation of the development of computational thinking in schools responsibly and 
try to provide pupils with education in this area beyond the standard set by the state curriculum. This 
conclusion is supported by the fact that respondents generally understood computational thinking as a 
concept not related to programming and were also largely supportive of the idea of cross-curricular 
implementation of CT development in primary schools. 

In the context of computational thinking, formal programming skills, the responding teachers often 
tended to generalize the overall concept of CT to digital literacy skills.  The vast majority of teachers 
were of the opinion that the development of computational thinking should be implemented in primary 
schools without the need for formal programming. Some were dismissive of formal programming in 
schools. The responding teachers therefore have a clear idea of what expectations they should have of 
their pupils in the area of computational thinking; these expectations do not always correspond to the 
proposed revision or to the general concept of computational thinking that appears in European 
curriculum documents. 

It can therefore be concluded that these teachers do not perceive computational thinking as a 
prerequisite to programming, but as a general approach to problem solving. It has been possible to 
identify the exact CT skills and abilities that are being developed in schools and the areas that are not 
being developed. The results show that computational thinking is primarily developed in public schools 
in the Czech Republic at a basic level, without linking the teaching to more complex computational 
operations. Based on these results, we additionally suggest that there might be a superficial 
development of computational thinking in Czech schools. This tendency leads to large differences in the 
pupils between the development of certain areas and skills and, according to our findings in the practical 
testing of pupils, may affect their overall ability to solve problem solving tasks, thus the degree of 
development of their computational thinking. In Czech schools, computational concepts such as loops 
and conditions are practically absent in the curriculum, which could be one of the reasons why students 
generally performed worse in problems whose solution required the use of these concepts. 

Based on these results, we conclude that more research is needed in Czech schools to confirm the level 
of depth of development of computational thinking among students. If teaching does not aim at the 
comprehensive development of problem-solving skills using computational concepts, including 
automation, it may mean that the development of computational thinking is not implemented correctly in 
schools. Future research, especially that which involves the practical implementation of CT skills 
teaching and methodology development, should consider teachers' existing approaches to the general 
concept of CT and try to remedy some of the prerequisites that teachers themselves come into teaching 
with, such as the exclusion of computational concepts from implementation in teaching. 
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Abstract 
One of the main challenges of equity in education in Nepal is concerned with the great diversity in terms 
of its geography and its people. In Nepal, 125 ethnic groups speak 123 different languages. Additionally, 
children with disabilities have low access to education: more than 80% out-of-school children are those 
with disabilities [1]. Therefore, it is crucial to intensify efforts to strengthen equity in education as a whole. 
Following the HE Policy (2014) in Nepal, measures should be taken in HE institutes and universities to 
ensure equity in terms of gender, inclusion of people with disabilities, Dalits, disadvantaged ethnic 
groups, economically deprived groups coming from disadvantaged region.. 

The main goal of the EATHEN Project (2019 - 2022) is to enhance inclusive management practices and 
access for people with disabilities and from marginalized groups and regions in Nepal to higher 
education. The goal will be reached by supporting the universities in their development towards inclusive 
management and practices in education in Nepal. The project’s focus is on development of 
organizational structures within HEIs, improvement of physical environment and establishing 
counselling services. Alongside this structural area, knowledge and attitudes towards inclusive HEI 
environment is developed through trainings of different groups of HEI staff. The project consortium is 
consisting of three European universities (JAMK University of Applied Sciences, Finland; Masaryk 
University, Czech Republic and University di Bologna, Italy), Ministry of Education, Science and 
Technology in Nepal and three Nepalese partner universities (Tribhuvan University, Kathmandu 
University, Nepal Open University) and Ministry of Education, Science and Technology of Nepal. In 
addition, non-governmental organisations and associations of people with disabilities in Nepal were 
invited to participate as associated partners. 

The development of inclusive management in HEIs started with the assessment of current situation and 
challenges of the students with disabilities and from marginalized groups. The data was obtained during 
field trips to remote areas where collection of both qualitative and quantitative information on the target 
groups in Nepal took place. These data will be used to establish a database which shall be continuously 
developed by Nepalese universities.  The database works as the basis for planning of the structure and 
purpose of five support centers that will be established at selected universities across Nepal (three at 
the Tribhuvan University campuses, one at the Kathmandu University and one at the Nepal Open 
University). These centers will offer services and support for students with special needs and from 
marginalized groups as well as to HEI staff. The structure of the services will be based on needs 
assessment in Nepal, by large included in the database and discussions among stakeholders in Nepal 
(Ministry of Education, universities, other service providers and secondary schools). Necessary 
competence of the staff in the support centers will be ensured via extensive trainings covering inclusive 
education, inclusive management practices, counselling and support of students with special needs.. 

Achieving these goals and objectives will improve the quality of higher education at partner insitutions 
and will serve as a catalyst for support of equity, equality and further development of the higher 
education insitutions in Nepal.  
Keywords: Higher education, higher education institution (HEI), students with disabilities, students from 
marginalized groups, equitable access, Nepal, support center, support services. 

1 INTRODUCTION  
Over the past decade, there has been a lot change in Asia. Economy growth has contributed to the 
reduction of the poverty as well as fertility rates, and with greater prosperity the life expectancy 
increased. Increasing investments have been reflected in education as educational attainment has 
increased by a year to 8.3 years on average across Asia [2]. However, differences between countries 
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have been enormous. While women are mostly catching up with men in terms of educational attainment, 
labour force participation rates are generally lower for women than for men and gender participation 
gaps are noticeable. Equal access to education, however, is essential for equal opportunities at labour 
market [1,2]. 

Nepal is the third poorest among 58 countries in Asia with the sixth lowest human development ranking. 
In addition, there are significant disparities within the country by wealth, region, language, education, 
caste, ethnicity, gender and age. There have been huge increases in access to primary education over 
the last 20 years, with a 97 per cent net enrolment rate for academic year 2015/2016 [3]. Issues that 
persist in education include poor quality and inequity in access, participation and learning outcomes 
related to geographical remoteness, gender, socioeconomic (wealth quintile) and ethnic differences. A 
systematic review of the relevant literature revealing challenges and barriers in educational system in 
Nepal were presented by P. Neupane in 2020 [6]. Key barriers to enrolment and attendance include 
poverty, social exclusion, disability, migration, child labour, social norms, and gender bias [4, 5]. 

There are several national documents showing the efforts for inclusion in Nepal: The constitution of 
Nepal guarantees right to free education for citizens with disability and with extremely weak economic 
background. Furthermore, the Education For All National Plan of Action (2001–2015), the School Sector 
Reform Plan (SSRP) (2009–2016), Consolidated Equity Strategy for the School Education Sector 
(2014), School Sector Development Plan (SSDP) for the years 2016 to 2023 and Inclusive Education 
Policy For the Person with Disability 2072 (2016). They all provide a framework for the Government of 
Nepal to strengthen equitable access and participation in education, leading to equitable learning 
outcomes. The Inclusive Education Policy for the Persons with Disability 2072 (2016) defines inclusion 
as a developmental approach that ensures right to life-long education in one's own community in a non-
discriminative environment respecting the cultural, class, caste and geographical diversities. 

In order to follow the HE Policy (2014) in Nepal, measures should be taken in HE institutes and 
universities in order to ensure equity in terms of gender, inclusion of people with disabilities, Dalits, 
disadvantaged ethnic groups, economically deprived groups or regionally disadvantaged groups. From 
the perspective of the Higher Education in Nepal, challenges can be described at two levels: firstly the 
access to higher education and secondly the support for participation in higher education. To improve 
the possibilities of disadvantaged groups to and within higher education, the universities have to take 
more responsibility in supporting the implementation of the Inclusion Policy. However, separate actions 
alone can`t lead to sustainable and permanent improvement. There is a need for improving and 
developing management of HE institutions, redrafting the policies, planning and establishing support 
services for people with disabilities and from marginalized groups.  

Thus, the goal of the EATHEN project is to support the Nepalese universities in their development 
towards inclusive management and practices.  

2 METHODOLOGY 
The ongoing favorable development towards inclusion of people with disabilities (PwD) and from 
marginalized groups and regions (MGs) in Nepal enables educational authorities to pay attention to the 
improvement of policies, management and practices in all educational levels. Nowadays, the access to 
HEI for people with disabilities and from marginalized groups is very limited. The students, who are 
studying in higher education institutions (HEIs), face difficulties in participation based on their special or 
additional needs. However, improving individual practices does not lead to sustainable development. 
Thus, EATHEN will focus on the management of HEIs in Nepal. The goal will be reached by supporting 
the universities in their development towards inclusive management and practices. This enhances the 
implementation of the inclusive policies and strategies of the Ministry of Education, Science and 
Technology of Nepal (MoEST). 

The main goal of EATHEN-project is to enhance inclusive management practices and access for people 
with disabilities (PwD) and from marginalized groups and regions (MG) in Nepal to higher education. 

The specific objectives are: 

Raise awareness and support the inclusion of the people with disabilities and from marginalized 
groups and regions at higher education institutions in Nepal 
All dissemination activities will be directed towards achieving this goal. The Dissemination 
Communication Activities Plan will ensure that the impact of the project goes beyond the institutions 
directly involved. Using partners’ own contacts and channels of dissemination (as well as cooperation 
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with MoEST) will guarantee that the key stakeholders are informed about the new strategies and 
approaches to support and include people with disabilities (PwD) and those from marginalized groups 
and regions (MG) into higher education. 

Build capacity at Nepalese universities for efficient support of people with disabilities and from 
marginalized groups and regions  
The students with special needs and from marginalized groups require services which support their 
higher education enrollment and career. The establishment of support centres and centralized, well 
planned support services will act as tools in enhancing the access and the participation to higher 
education for students with disabilities and from marginalized groups. The support centres act in the 
areas which othervise are challenging environments for higher education promotion.  
The Project consortium consisting of three European universities (JAMK University of Applied 
Sciences, Finland; Masaryk University, Czech Republic and University di Bologna, Italy), three Nepalese 
partner universities (Tribhuvan University, Kathmandu University, Nepal Open University) and Ministry 
of Education, Science and Technology of Nepal.  

Project activities are divided into the following phases: preparation, development and implementation.  

In the preparation phase the base-line study has been managed to present an adequate information 
about the situation in Nepal. The baseline study was carried out through literature review, secondary 
data collection and information from relevant institutions carrying out needs assessments via fields trips 
(WP1). A database of students with disabilities and from marginalized groups was created based on the 
data. 

Following the baseline study, the development phase is aimed at the development of the organizational 
and physical environments (WP 2.1), intellectual capacity building (WP 2.2) and support the commitment 
of Nepalese partners to common development work (WP 2.3)  

To start the creation of the inclusive management in HEIs, a database of the general challenges of the 
students with disabilities and from marginalized groups will be created. The data will be collected without 
identifiers. Furthermore, the analysis of the physical and educational conditions will be managed by 
partner institutions to identify services already provided to target groups and equipment which is used 
so the newly established support centres fit into the existing structures and services provided by the 
universities.	
After identifying potential university campuses for establishing support centers, in the implementation 
phase there will be 5 support centers including equipment set up. Tribhuvan University (TU) will 
establish 3 support centers: one in the central, one in the eastern and one in the western part of the 
country. The coordinator of the central part will coordinate the activities of other centers. There will be 
also one support center in Kathmandu University (KU) and one in Nepal Open University (NOU).The 
support centres will be provided with all necessary equipment to implement their activities based on the 
initial needs assessment.	
The capacity building of the staff of the support centres will be managed as well. Via courses and 
trainnings, the support centre staff will be acquainted with the use of assistive technologies, strategies 
and tools to support student from target groups. During the project cycle, the support centres shall start 
their operation so that sustainability of the services after termination of the project is ensured. 

The project methodology involves a mix of qualitative and quantitative methods which would provide 
complementary perspectives on given issues. The quantitative research approach generates reliable, 
objective data, while the qualitative method provides an in-depth understanding of the reasons and 
motivations. 

3 RESULTS 
The EATHEN project will contribute to equity to and democratization of higher education by identifying 
the disadvantaged groups and regions in Nepal and by supporting their access to and participation in 
higher education. By doing so, it addresses the relevant thematic regional priorities. 

In order to reach the aims and produce sustainable outcomes, the project focuses especially on the 
improvement of management in the Nepalese partner universities and develops their organizational and 
physical conditions as well as their knowledge and attitudes towards inclusive practices. Inclusive 
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principles have to be followed in policies, guidelines, in quality of education as well as in practices, which 
is why also Ministry of Education, Culture and Science, Nepal, in actively participating in the project.  

The project outcomes therefore will be utilized at institutional, national and international level. 

At local level the project outcomes reach out to partner universities, its academic and administrative 
staff through the development of the support system for disadvantaged groups of students at higher 
education institutions. The academics and administratives of newly established centres will be trained 
in approaches, strategies and tools to support target groups of students.  

At the national level the project outcomes will support the idea of inlcusion, equity and equality at higher 
education institutions. From examples of the good practice other stakeholders (such as universities, 
secondary schools and NGO´s) may drawn. 

At international level, the conditions for further cooperation between Nepalese universities and 
European partners will be set up to sustain project impact after its official period. 

In within the project, the tangible and intangible project outcomes can be detected. 

3.1 Tangible project outcomes 

3.1.1 Baseline Study 
The baseline study provides fundamental data on existing status of marginalized and disabled students 
in Nepalese higher education. This study focuses on the nature, extent and dimensions of unequal 
representation in Nepal’s higher education of marginalized and disabled students. The baseline study 
will provide input information at the beginning phase of the project activities. The objectives of the 
baseline study are: 

• To assess the status of students in higher education from marginalized and disable group. 

• To understand the Government policies and initiatives towards the education sector for 
marginalized and disable group. 

3.1.2 Database of people with disability and MG by selected universities 
The database includes information about the general challenges faced by the students with disabilities 
and students from marginalized groups and regions at selected universities. Database is used for:  

- Planning the quality of services  
- Planning the amount of services 
- Planning improvements of physical environments 
- Widening our knowledge on challenges of the possible students of the target groups, which are 

acknowledged during the remote tours 
- Designing the scholarship programmes 
- Organizing the training programmes and courses 
- Quality assurance, as it helps to consider the quality of the services 

All knowledge will be without identifiers. In other words, names, locations, ages or other facts, which 
would connect the information to the persons, are removed and ignored right at the collection phase. 
Moreover, the persons are informed about the data collection and consents for the collection are asked. 

3.1.3 Support centres and its equipment 
At each university, a support centre will be established. Altogether there will be 5 support centres 
according to the number of university campuses (3 at TU, 1 at NOU, 1 at KU). 

Support services are being offered for students with disabilities and from marginalized groups through 
support centers and via internet (open support center). Services include counselling for students as well 
as their guardians in improving access to higher education and their learning outcomes.  

The support centers will work in close cooperation with the community. They will give information, advice 
and support for those, who have difficulties in access to or in participation in higher education (HE). In 
order to enhance the participation of PwD and MGs in their studies in HEIs, also improvements of 
inclusive environments will be targeted. In order to meet special needs of students with visual 
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impairment, the project also prepares a plan for creating centralized services, like translation of learning 
material into Braille, and a plan for scholarship program. 

3.1.4 Training courses for the support center staff 
Within the EATHEN project, two kinds of trainings will be organized:  

• One (1) long-term Training programme for support centres’ personnel 
Training programme is based on the need for skills, competences required when working with 
students with disabilities, and from MGs. One part of it focuses on IT-skills need to support the 
students with special needs, because special technical equipment is required in their academic 
careers. Other is aimed at preparation of the adjusted materials for student with sensory 
disabilities if needed and necessary knowledge on the approaches and strategies to support 
target groups during their studies at HEi. 

• Six (6) short-term Courses for administrative personnel and teachers of universities   
Courses will increase awareness on the importance of inclusion policy in Nepal. Courses will 
teach the participants (academics) how to apply the principles of inclusion in HEIs, in every day 
work and in decision-making. 

3.1.5 Quality reports 
Quality assurance is one of the most crucial parts of the project. The project work meetings, project 
materials (baseline study, database, training materials and feedback, etc.) will be gathered and analysed 
according to the QA Plan. Main reports will be available on the project website. 

3.2 Intangible project outcomes 
Intangible project results imply intangible values achieved through the project objectives. 

3.2.1 Raising awareness and support the inclusion of the people with disabilities and from 
marginalized groups and regions at higher education institutions in Nepal 

One of the project tasks is to share results of the project activities in Nepal and internationally. The main 
tool for this is Dissemination and Communication Activities Plan. In national level, the most important 
dissemination and exploitation channels are the seminars because they reach HE decision makers in 
Nepal. Internationally the project webpage and scientific publications have significance in dissemination. 
Intermediate and Sustainability and closing seminars will be organized. While the Intermediate seminar 
will focus on the project’s deliverables and inclusion in accessing HEIs in Nepal, the Sustainability and 
closing seminar will be organized to enhance sustainability, dissemination and exploitation of the project. 

3.2.2 Development of soft skills – support centre staff/ academic staff 
Based on the training programmes the support centre staff soft skills are expected to be improved. The 
training programme will be aimed at the ICT and digital competences of the staff for efficient utilization 
of purchased technical equipment, Moreover, staff will be trained in the approaches and strategies 
applicable in the education of individuals with disability/from marginalized groups and regions. 

3.2.3 Increasing quality of the education in the selected institutions 
Increasing quality of the higher education is one of the aims of the EATHEN project. Through the 
establishment of the support centres and complex training of the support centre staff the universities will 
be able to meet diverse needs of both individuals with disability and those from marginalized groups and 
regions. Furthermore, the newly established practice and project partner universities might influence 
other stakeholders and wider audience as an example of the good practice to apply inclusive approach 
in their practice. 

4 CONCLUSIONS 
Nepal is a diverse country with 125 ethnic groups speak 123 different languages. There are many ways 
for defining minorities in Nepal, of which one relies on statistical criterion such as numerical size of 
different populations in terms of caste/ethnicity, language and religion and on achievement of specific 
caste/ethnic group in specific fields such as political decision-making position and economic prosperity 

0334



 

 

[7] and another on criteria on domination and discrimination [8]. Ethnic minorities in Nepal are people 
who belong to a particular ethnic group that is a relatively small part of a population living in particular 
location of remote area. These groups are in domination and subject to discrimination. Moreover, the 
children of ethnic minorities are especially vulnerable to disease and malnutrition and often need urgent 
care, support, protection, and education. 

In Nepal, indigenous people are known as Adivasi/Janajati. According to the 2011 census, indigenous 
nationalities (total 9.5 million people) comprise 36 percent of Nepal’s population [9]. As in other 
countries, most categories of indigenous people have historically been, and continue to be, subject to 
social and political marginalization that has undermined their access to development.  

The overall prevalence of disability as of the census of 2011 was 2% in Nepal, with 2.2% prevalence of 
male disability and 1.7% prevalence for females [10]. Efforts to mainstream children with disability in the 
education system have surfaced through many educational documents over different periods of time. 
However, the context of including the excluded (inclusive education for children with disability) needed 
to be addressed with concerted efforts to direct educational institutions to develop themselves as 
disability friendly and welcoming educational institutions. Furthermore, according to the draft of the 
forthcoming Master Plan 2019–2023 of Special Needs Education/Inclusive education of MoEST Nepal, 
the overall number of the students with disabilities at secondary and higher secondary levels is less than 
1 %. The same document also emphasizes the need for transition management for ensuring the 
movement of disabled students to the field of work or to higher education. The plan of MoEST for the 
forthcoming years is to ensure equal access to all students on the basis of merit and aptitude.  

The goal of the EATHEN project is to support the inclusive development of the education system by 
offering European knowledge and resources to the local actors (Ministry of Education, Science and 
Technology and three universities and their support centers) and by doing so to support them in their 
aims to encourage eligible students with special needs in the secondary school enrollment and during 
their secondary school and higher education careers.  

Achieving the project goals and objectives will improve the quality of higher education at partner 
insitutions and will serve as a catalyst for support of equity, equality and further development of the 
higher education insitutions in Nepal.  
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Abstract 
In recent years the influence of “high performing” Asian cultures has been felt on UK education, 
especially as one of these, Shanghai, does exceptionally well in international comparisons. However, 
little is known here about the practice of teaching reading in Shanghai, possibly because of language 
and script differences. This article examines an exemplary reading lesson in a school in Shanghai and 
argues that this lesson exemplifies not only practices, but beliefs about reading, teaching theories and 
policies for teaching reading. The data for this analysis is the observation of one Shanghai teacher’s 
lesson and the subsequent in-depth discussion, reflection and explanation. Critical consideration of a 
lesson is a very traditional Chinese research methodology in teacher development and the teacher was 
keen to reflect on the lesson and to explain its origins and significance. The result of this process is an 
account of a reading lesson and its context in policy, practice and beliefs, constructed with the teacher. 
The aim of this article is to explore the ways in which teaching practices in one lesson reflect policies, 
values and principles of teaching reading in Shanghai. 

Keywords: reading, culture, pedagogy, lesson study. 

1 INTRODUCTION 
The Programme for International Student Assessment (PISA) study tests 15-year-old school pupils' 
scholastic performance in reading, maths, and science. In 2012 [1], of the 64 jurisdictions entered (not 
all of them countries), Shanghai topped the rankings in all three areas (the UK was ranked 23rd for 
reading). In the 2015 assessments [2] Shanghai was not entered as a single jurisdiction, so its 
achievement cannot be compared to earlier outcomes. In 2012, Shanghai students, as well as scoring 
very highly across the board, also showed the highest levels of engagement, drive and self-belief and 
were reported as being happier at school than UK children, at a time when there were growing concerns 
about English children’s willingness and enjoyment in reading [3]. Given this, it is perhaps not surprising 
that there has been a great deal of “PISA tourism” by UK government ministers, resulting in a programme 
to import maths teachers from Shanghai to train UK teachers of maths. However, in reading, there has 
been less sharing, perhaps because of differences between the Chinese and English languages and 
scripts. However, there may be interesting teaching insights to be gleaned about how reading is taught 
and the priorities of teachers. In this article we aim not to spell out over-simplified lessons for UK 
teachers, but to share a Shanghai viewpoint and open up the theories and policies which infuse teachers’ 
successful teaching of reading. 

Shanghai is not all of China - it is the most economically developed part of that country and a province 
with a population of around 24 million, nearly 10 million of whom are migrants from other parts of China 
[4]. In population, therefore, it is around half the size of the UK. 

1.1 Teaching reading of a digraphic language 
Children in Shanghai start school aged 6 and are taught to read Mandarin Chinese (putonghua, or the 
common language) which they all speak, though they may also use Shanghaiese or another of China’s 
languages. Learning to read Chinese characters is complicated because the characters used for writing 
are meaning-based, lacking explicit and reliable grapheme-phoneme correspondence rules. The 
phonological information in Chinese characters is subtle and not accessible to beginner readers. For 
this reason, many authors assume that the learning of characters is basically a matter of memorization 
[5], especially for the mastery of the first few hundred characters.  

To help young children learning to read characters, a system called Pinyin is used to encode the sounds 
of Chinese using the Roman alphabet and tone marks [6]. This means that Shanghai children learn two 
representations of their spoken language – characters and pinyin. This has been described by Chinese 
linguists as yiyu shuangwen (one language, two scripts), shuangguizhi (two track system) [7] or as 
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‘digraphia’ [8] by westerners. The aim of this policy was to free children from the early burden of 
character learning so that they could read widely and use texts appropriate to their cognitive level, rather 
than be limited to oversimple texts that would not satisfy their interests or motivate reading [9]. The 
original experiments found that children using pinyin to learn Chinese literacy made outstanding 
progress in pronunciation, reading speed, comprehension, oral-reading skill and composition, leading 
to standards of achievement two years ahead of expectations [10]. This led to the nationwide policy of 
teaching pinyin as well as characters [11]. This presents today’s teachers of Chinese to Grade 1 children 
(including the teacher in this article) with the challenge of teaching both pinyin and characters. All 
children in Grade 1 and 2 are expected to learn pinyin, read the first 2000 characters and write the first 
1000 characters by the end of Grade 2 [12], [13]. However, there is no formal test and teachers are 
encouraged to be flexible in their assessment. 

2 METHODOLOGY 

2.1 Exemplary lessons as a teacher research tradition in Shanghai 
Examination of a single lesson is a well-established form of teacher research (jiaoyan) in China, and 
reflective accounts are published as research. Western epistemological tradition holds an analytical view 
of the world, which is typically characterised through empirical investigation [14]. In contrast, the Chinese 
tradition is rooted in the introspective Confucian tradition of knowing through reflection and wisdom [15]. 
Research traditions in the UK and China value different types of evidence [16] and Chinese canons of 
evidence ascribe value to the opinions of senior or successful teachers, based on shared theories of 
teaching, and interrogate individual lessons in a broader and less intentional way than would be used in 
the west. Lesson observation is a major plank of professional development, as part of the lesson 
research tradition of Shanghai (jiaoyan), where all teachers are part of a ‘teaching-research group’ 
(jiaoyanzu) which operates by observing and analysing lessons to develop each teacher’s jiaoyu linian 
- the teacher’s theoretical and philosophical basis for teaching - as well as teaching skills. This article 
cannot replicate a Chinese teacher’s experience of lesson observation for the UK reader, because the 
UK reader does not approach this lesson with the same jiaoyu linian, the assumptions or experiences 
of a Chinese teacher. However, it is in this tradition that we present a single lesson as a focus for 
consideration of the wider issues of teaching, learning and policy, and share the thoughts we have about 
the lesson. This methodological approach has much in common with the emerging idea of lesson study, 
used in UK contexts [17]. 

2.2 The context of the lesson 
The lesson described below was taught by Teacher Li (Li Laoshi), a teacher in her second year of 
teaching. The lesson was a “public lesson” (gongkaike), specially prepared for observation as key part 
of professional development. Early career teachers like Teacher Li give at least one public lesson per 
school term as part of their teacher appraisal and their planning and teaching are made public in this 
way. This lesson was observed by 30 Chinese expert teachers and headteachers from across China, 
who watched from seats at the back of the class, equipped with Teacher Li’s extensive lesson plan. One 
of the authors of this paper was one of two overseas guest observers (the other from Japan) and the 
teacher met three times with these observers to discuss her planning and to reflect on the lesson. The 
lesson was followed by a discussion session with the expert audience so that they could critique the 
lesson.  

The lesson took place towards the end of the children’s first year in primary school (Grade 1) and in a 
relatively small inner-city school which works with a major University in Shanghai as a centre for teacher 
training. The class included 30 seven-year-olds, all equipped with textbooks and seated in rows of 
individual desks from where they could all see the projected slides and the teacher clearly. A class of 
30 is fairly small for China, but this school aims for smaller classes and restricts entry to local children.  

2.3 The lesson 
The lesson plan for this chapter of the textbook focused on “Wang Mian Learns the Art of Painting”, a 
simple text in Chinese characters with pinyin transliteration above. The plans for this text were broken 
down into two lessons of which this was the first. The main goals were for the children to imagine the 
scene, understand Wang Mian’s hardship and his feelings about beauty, to learn to write one character, 
to read two new ones and to practice several identified, known characters. There were also specific key 
phrases and characters to be analysed. 
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Figure 1. Textbook page used in the lesson. 

The lesson started with the class reciting a poem in unison, led by one of the pupils - one of 19 poems 
they would learn during that year. They already knew this one quite well and the emphasis was on 
expressive recitation. The children then greeted the teacher (Ni hao Li Laoshi- Good day teacher Li), 
bowed and sat, radiating attentiveness. 

The first lesson goal was to stimulate interest in the story. Teacher Li introduced the title of the story 
(written on the board) with colourful projections of illustrations related to the story in the textbook, to 
create interest and atmosphere. The children all read the name of the main character from the screen 
and then suggested what the story might be about.  

Next, Teacher Li wanted the children to gain a general understanding of the text. She read the text 
aloud, the children followed along and considered the question, “What do you learn about Wang Mian’s 
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childhood?” The teacher read the story, with expressiveness and fluency. There was then a structured 
discussion session about the key points of the story. First the children talked very briefly in pairs, then 
children around the class offered points, building an account in turns, when they were chosen to speak. 
The children compiled a systematic and logical exposition of the text. The children then read the story 
out in unison. This was followed by individuals reading a phrase in turn, quickly, along the rows, in a 
fashion that made it clear this was a routine quick-fire activity. Teacher Li gave feedback, all praise, to 
individual children. She paid particular attention to the use of intonation at the end of phrases and the 
quality of pronunciation. By this point in the lesson, the children had already seen, and pronounced, the 
characters in this story and the pinyin above them, several times.  

The lesson then focused on learning the meaning of the first part of the text, including how Wang Mian 
felt and it was accompanied by projected illustrations. The children re-read the section about Wang 
Mian’s family, first silently, then aloud in unison, and then sentence by sentence, with individuals 
“reading round the class”. The pupils answered questions about how Wang Mian felt about his poverty 
and how it limited his opportunities. The teacher then focused on the target characters, words, and 
phrases using flashcards and asked children to take turns to read them aloud. Some characters were 
written on the board and children “air wrote” the character, naming the strokes as they did this. They 
discussed the meaning of each one. Finally, the teachers brought the illustrations into the discussion 
and asked questions about what they showed. 

This sequence was repeated to learn the second section of the text about what Wang Mian saw on a 
summer evening. The children read silently, then in unison about Wang Mian’s evening view of the pool 
and lotuses. Then Teacher Li used flashcards of key phrases to ask the children to experience the light, 
sunset, height and smooth beauty of the lotus flowers. For each phrase, the children discussed the 
feelings the phrase aroused and the key features of target characters. They “air wrote” and then wrote 
the characters into their books. 

The final section of the lesson involved the children reading sentences about the lotuses together in 
response to pictures on the screen. They then recited them individually and in pairs. The teacher focused 
on the fifth sentence and chose the character neng (能) - what it means, where it could be used and 
how it was pronounced correctly. The new character was then written on the board by the teacher and 
air written by the children. The teacher then gave out small sheets of paper for the children to practice 
writing neng - they concentrated hard for the few minutes allowed. The lesson concluded with advice 
about re-reading the passage, at home or in the breaks between lessons, and the children handed in 
their papers for marking. The children said a respectful goodbye in unison, but, as the teacher left, they 
crowded round, with several hugging her. The children were clearly “off duty” and chattered, played and 
ran around in the ten minutes before the next lesson. 

The key impression from this lesson was the very high focus on the meaning of the text, on rapid, 
planned practice of character/sound matching and correct speaking and writing of characters led by the 
teacher. There was also a very clear concern for children’s understanding and empathy with the story. 
The lesson was teacher-led and the children were on task for the whole 35 minutes - keen to reply to 
questions, contribute to teacher-led discussion and praise their fellow pupils. 

3 RESULTS 

3.1 A teacher-led lesson  
The most striking features of this lesson were its teacher-led, fast-paced short activities and total pupil 
engagement. This is ‘intensive teaching’ (jingjiang) where the teacher expertly transmits the foundational 
knowledge and skills to the students before allowing them to reflect and apply what they had learnt. In 
some activities, pupils competed to pronounce phrases well. The class also did bursts of practice of 
reading, air writing whilst saying stroke names and writing characters. This practice included good 
models of pronunciation, swift correction of individuals, brief praise and strong links between the visual 
and verbal. This short lesson contained many opportunities for students to practice matching characters 
with sounds and focus on the technical features of the characters. However, this practice was so 
carefully structured that children did it in very short bursts and were not bored. Practice is a key learning 
activity in Shanghai with a very long history and a sound Confucian basis as a route to understanding - 
for who could understand something they have not mastered? This has been written about by many 
Chinese authors: 
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We (Chinese teachers) have always believed that the idea of ‘practice makes perfect’ is 
not about rote learning and memorisation. ... Memory will lead to understanding, speed will 
lead to efficiency, strictness will lead to rationality, and repetition depends on variation. We 
try, through ‘practice makes perfect’, to strengthen basic training and constantly learn new 
things so as to achieve the purpose of innovative thinking. [18] (6) 

Although Shanghai educational leaders have been very keen to understand foreign, especially western, 
educational policies and practices, educational development has been firmly underpinned by “Chinese 
characteristics” [19] and has valued the Chinese practices seen as successful. Since 2001, Shanghai 
has been promoting “quality-oriented education’, including student-centred pedagogies, experiential 
learning and student engagement - in a Chinese style [20]. For example, increasing student engagement 
does not mean adopting western-style classrooms. Classroom discipline and the teacher retaining 
authority are cultural values that are shared by teachers, students and parents in Shanghai. So, as in 
this lesson, there is plenty of student engagement, within a structure shared by all and led by the teacher. 
Children answered questions about lotus flowers, the value of practice (of art), overcoming difficulty or 
about features of characters and radicals, and this talk was structured by the teacher and included 
discussion of Chinese values.  

This lesson also showed some key Chinese teaching values. Chinese lesson planning, based on a 
pedagogy influenced by the Russian educator Kairov in the 1950s [21], demands the teacher prepare 
and conduct a lesson thoroughly by teaching the essential content students need to learn, expressed 
as “knowledge points”, further divided into foundational points (jichudian), core points (hexindian) and 
difficult points (nandian) [22]. All these are identified in Teacher Li’s lesson plan and require close study 
of the curriculum material as lesson preparation. This teacher clearly knew the text she was using very 
well, referring to particular phrases and directing children to particular forms of words, without needing 
to look at the text. A Chinese saying about teaching goes that ‘to give a student a cup of water, a teacher 
should have a bucket of water’. As explained by a Chinese academic: ‘It means a teacher should be 
familiar with not only the teaching materials, but also the wider background knowledge relevant to the 
teaching materials’ [23] (97). In a “quality-orientated” education, the Shanghai teacher is expected to 
know the subject matter in great depth, understand the teaching principles and also to promote desirable 
emotions, attitudes and values in their pupils [24]. So it is no coincidence that this lesson involved 
discussion of the artist Wang’s diligent art practice and how he had transcended the difficulties of 
poverty. The teacher also asked children to comment on other children’s pronunciation, with all 
comments being positive, building a harmonious narrative. Some of the key features of this lesson, such 
as the use of multimedia resources, welcoming student participation, constructive critique of fellow 
students, and instilling the moral value of diligence, support the current curriculum reform to promote 
quality-oriented education to develop every student by fostering engaged learning, higher-order thinking 
and practical ability [19].  

3.2 A Shanghai approach to teaching literacy 
The way reading is taught in Shanghai is carefully planned and given a very high priority. This was one 
of the nine Chinese lessons of the week taught to this class using the approved textbook [25]. Teacher 
Li also had a weekly reading session with this class in the library, where pupils could select, discuss and 
read books they would take home. Teacher Li used this reading period to stimulate love of reading and 
to enthuse her children. She wanted them to be happy, confident learners. The class would cover the 
content of one textbook per semester (in a two-semester year), with each chapter including both a 
reading text (a poem, story or expository piece) and writing practice of new characters, though children 
were expected to have encountered, read and analysed new characters before learning to write them. 
There is an order of new character introduction based on frequency, to enable children to read 
independently as quickly as possible [13]. This is discussed in the teacher’s handbook for these 
textbooks, which teach a Chinese national curriculum in ways that, Teacher Li explained, have a 
distinctive Shanghai approach - quite different from the approach in other areas of China [26]. 

One distinctive feature of the Shanghai approach is the method of teaching pinyin (the national system 
of using the roman alphabet to represent characters phonetically). Kindergartens and pre-schools in 
Shanghai are not supposed to teach literacy, because children are seen as too young [28]. So the first 
textbook of this first year of school (Grade 1) introduced pinyin gradually to the children, in the context 
of rhymes and texts. Teacher Li pointed out that this progressive way of teaching pinyin - in an integrated 
manner instead of drilling children in pinyin before they learnt characters - was designed to avoid 
boredom and made the learning of sound-symbol correspondences meaningful. It also recognises the 
reality of where children were starting their school learning, as almost all parents teach their children the 
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basics of pinyin before school [27]. In the first semester of primary school, a few sounds and letter 
combinations are included in each lesson, as part of work on rhymes and stories. By the time the children 
reached the lesson discussed in this article, the second textbook (and the text of this lesson) featured 
pinyin above each character so that children could work out the sound of the character, even if they did 
not know or had forgotten the character itself. In the first year of school the whole class learnt to read 
pinyin very quickly and had mastered a good range of characters, so they could read any texts with 
pinyin and some limited character texts. 

This lesson reflected the values underpinning the pedagogy of reading in Shanghai. The children learnt 
technical features of Chinese, such as characters, parts of characters called radicals, the correct order 
of writing the strokes of the characters and correct pronunciation. They also learnt the technical features 
of pinyin - initials, finals and tones. At the same time, they learnt about the meaning of the text, the 
feelings of the characters, reading with expression and the importance of values, such as persistence. 
Teacher Li took great care to include all aspects of literacy in that her children learnt to focus on both 
comprehension and decoding, as well as empathy and the relevance of what they read. These priorities 
reflect the learning outcomes of the Ministry of Education curriculum, such as: 

1 Pupils should enjoy reading, enjoy the pleasure of reading and develop the habit of taking good 
care of books.  

2 Pupils should have the ability to use Mandarin to read aloud the text correctly, fluently, with 
emotion and learn to read silently [12]. 

The curriculum of Shanghai municipal province is embedded in the textbooks, and the textbooks are 
managed and reviewed by the Shanghai Municipal Education Commission. Even with such carefully 
managed textbooks, extensive lesson preparation was part of Teacher Li’s working life because Chinese 
educational philosophy values text and teacher-centred mastery of content [28]. Teacher Li was part of 
a system that aims for teachers to constantly reflect on and improve their teaching skills, because the 
Chinese belief that “there are no students who cannot be taught well, only teachers who cannot teach 
well” (meiyou jiaobuhao de xuesheng, zhiyou jiaobuhao de laoshi) places a huge social responsibility 
on teachers. Teacher Li saw it as her responsibility to ensure her pupils learnt and were happy. 

Shanghai teachers teach an average of 14.7 periods or 9.8 hours a week (in periods of 40 min) and 
spend an average of 7.8 hours a week preparing lessons [29]. As well as spending several hours a week 
preparing her lessons, Teacher Li also had a weekly meeting of her ‘lesson preparation group’ (beikezu) 
to plan lessons together, and ensure continuity and progression in lesson plans. Lesson planning is an 
important collegiate activity. Teacher Li taught two classes of Grade 1 Chinese, but there were eight 
classes in the year group, so the teachers worked together to understand the material and plan the most 
effective teaching approaches and resources, such as the slides and music for writing practice. The 
teachers also had marking to do. For example, the sheets of character practice of neng in this lesson 
would be marked to help Teacher Li understand who was finding difficulties with this character. If a child 
was struggling, Teacher Li would see him or her individually and, sometimes, do group sessions before 
school, during the ten-minute breaks between lessons or at lunchtime so that the child did not experience 
failure or fall behind their peers. These sessions usually took place in her office, a large room for all the 
Grade 1 teachers, with booths for individual teachers. Teacher Li spends much of her working day here 
- marking, studying the curriculum and preparing lessons, meeting students, talking to parents on the 
phone or via Wechat. 

Sometimes, she admitted, she would ask parents to do a little practice if a child was struggling, even 
though, in Shanghai, no homework is set for pupils in Grades 1 and 2 (age 6 and 7). The innovative 
removal of homework for the first two years of primary school, particular to Shanghai, is part of a wider 
reform aiming to reduce pressure on young children and foster their love of learning. This includes a 
“preparation for learning” period (xuexi zhunbeiqi) at the start of the year [30]. Teacher Li did not expect 
Grade 1 or 2 children to do more than prepare for lessons and review lessons by re-reading the text, 
usually with their parents. However, Teacher Li was conscious that many parents provided their own 
homework and sent their children to additional classes.  

She was confident she could contact parents and engage their help at any time and they contacted her 
by Wechat and phone often and at any time. In China, the education of children is considered a family 
activity, conducted in cooperation with teachers and, based on Confucian principles, children honour 
teachers as highly as their parents [31]. This means Teacher Li experienced high expectations from 
parents but also positive beliefs about her role and status. Children were respectful in class and parents 
tried to work with teachers, who they expected to have their child’s best interests at heart. 

0342



 

 

4 CONCLUSION 
In England, the achievements of Shanghai and other Asian cultures who perform well in international 
tests caused a focus on Shanghai maths teaching, but have drawn no attention at all to Shanghai 
reading teaching. Yet this one lesson and its context suggest that there are things Westerners can learn 
about the teaching of reading at several levels. The lesson discussed in this article was judged as good 
enough to be displayed in public, and in it, teacher Li demonstrated a standardised, but sophisticated, 
pedagogy of reading. Her lesson demonstrated the practices and priorities of reading teaching in 
Shanghai but also reflected the values and principles that made such teaching possible.  

This lesson showed that teachers and policy makers in Shanghai see reading as a process of both 
meaning making and decoding, from the very beginning of the children’s learning. The teacher prepared 
the lesson very carefully to ensure that children did not lose focus on the meaning of the text when they 
were learning the carefully selected language elements, reflecting priorities in the curriculum 
requirements at national and provincial levels. This approach is also written into the municipality-
approved textbook used in this lesson. The successful use of pinyin to enable fluent reading early, 
emphasis on comprehension, teacher-led library periods and extra-curricular reading requirements 
suggest that reading is a priority for Chinese schools. 

This lesson also drew on a long tradition of memorisation and practice in Chinese education and showed 
how this is done in very short bursts and predictable activities within a lesson focused on the content of 
the texts. The teacher not only planned but directed all aspects of the lesson so that children saw and 
experienced success and were completely engaged. This approach is possible because of the working 
conditions of Shanghai teachers, whose workload includes time for marking, work with individuals and 
groups and professional development. Moreover, teachers can take for granted the wholehearted 
support of parents in the shared endeavour of teaching reading. 

England is recognising that the current school testing regime is “affecting the wellbeing of both pupils 
and teachers” [32]. In Shanghai, the policy for teaching reading shows a determination to move away 
from tests and embrace a wider assessment, led by teachers. The teacher in this class is a member of 
a respected professional group who prepares her lesson in collaboration with colleagues and takes part 
in a school-based research group. She has a degree in teaching Chinese and prepares lessons in great 
detail. Teacher professional development is collective, collaborative, community-based and focuses on 
classroom-based inquiry and learning, characteristics identified in successful professional development 
worldwide [33], [34].  

This lesson has provided a window into some of the cultural values underpinning teaching reading in 
Shanghai. It is the product of the high value placed upon teachers by parents and society, manifest in 
their working conditions. The lesson is an example of the Chinese view of teaching as promoting deep 
learning and social harmony and, therefore, of the overwhelming importance of both children and 
education in society. The actions that result from these values, such as Shanghai’s attempt to reduce 
pressure on young children, result from and sustain the subject-focused, values-led teaching seen in 
this lesson.  

Because of its success, Shanghai has been identified as a system to learn from [35]. However, in 
considering learning from such a system, it is not enough simply to “borrow’ practices. The account of 
this lesson has tried to show that the systems underpinning this lesson were based on a particular set 
of shared values, expectations and beliefs about the world and education within it. It has been argued 
[36] that policy learning from international comparisons should be about exploring and, where 
appropriate, emulating values and principles rather than importing or copying policies or practices. To 
learn about the teaching of reading from a successful system like Shanghai, this account of Teacher Li’s 
lesson suggests that we in the UK might do well to begin with an examination of the principles and 
values upon which we base our own teaching of reading. 
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Abstract 
The study analyzed the reflectiveness of ten trainee teachers participating in a shared research project 
in Shanghai and English primary schools. The study asked what kind of reflective learning about 
research could be identified through content analysis of transcripts of research planning and review 
meetings and of individual written reflective reports by each participant. The findings of the study are 
that that undertaking a shared research project was a significant learning event in these pre-service 
teachers’ paths towards becoming a teacher. Through reflection on their research, these students 
analyzed their experiences as researchers, the nature of research, their learning during the research 
process and developed criticality about research. The paper considers what this reflection on the 
practice of teacher research can offer to the education of teachers in the current school-based UK 
training context. 

Keywords: pre-service teachers, teacher education curriculum, teacher research, reflective practice, 
student teachers, primary homework. 

1 INTRODUCTION 

1.1 Context 
The participation of pre-service teachers in education research can be constructed in a number of ways. 
Since Stenhouse [1] asserted that to engage with research, teachers need to engage in it, studies have 
emphasized the benefits of engaging in research for pre-service teachers, rather than simply reading it 
[2] [3]. At its most basic, it is argued that doing research can link theory and practice for pre-service 
teachers [4] and provide a context for the content knowledge of curriculum studies programmes. It can 
provide an authentic way for student teachers to develop their understanding of issues related to the 
curriculum [5]. Maaranen and Krokfors [6] have suggested that the success of Finnish education is built 
upon a research-based approach to teacher education that emphasises enquiry into pedagogy in order 
to develop ‘pedagogical thinking’. On this basis, the authors have, elsewhere [7], explored how pre-
service teachers can participate in research as part of their teacher education). In this study we sought 
to offer trainee teachers the opportunity to inquire into issues of curriculum, rather than the, more usual, 
inquiry into their own teaching activities, and followed the argument that: 

‘How will teachers ever be able to envisage and implement alternative practices if they 
seldom see any? Seeing that something can be completely different is one of the most 
effective ways of opening eyes to the ubiquity of cultural practices and creating the 
circumstances for change.’ [8] (p.27) 

Pre-service teachers in England face significant challenges to participation in research despite the 
international phenomenon of demand for research-based practice in education, and there has been in-
depth exploration of what this might mean for UK education [9], [10]. The transfer of power (and money) 
for educational research to around 700 teaching schools, and the conceptualization of research as a 
school improvement mechanism, has meant that support for teacher participation in research is patchy 
in England [11]. It has been found [12] that participation in research remains the least of the six priorities 
of the teaching schools or Teaching School Alliances (TSAs) gifted with the power to lead education 
research in England. Moreover, research in schools focuses on the “technical” aspects of “what works” 
to address narrow performative goals relating to school-improvement [13]. Whether these schools have 
the capacity to teach beginning teachers to research remains questionable. 

At the same time that teaching schools and TSAs have been given this greater responsibility for 
education research, a large proportion of pre-service teacher education has been transferred into 
schools as part of school-led teacher training [14]. The postgraduate pre-service teachers in this study 
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spent 164 days in school and only 32 days in the university during their pre-service year of training. This 
is in marked contrast to the direction taken by other European countries [15], who have committed to 
University-based teacher training routes lasting a number of years. One of the effects of this “turn to the 
practical” has been to increase pre-service teachers’ focus on the quotidian and to reduce their 
interaction with, and opportunities for participation in, education research.  

In this context, school-based pre-service teachers in the UK are rarely in a position to undertake 
“traditional” induction into educational research through research methods courses or prolonged 
consideration of research in University settings such as those common in other European settings [16]. 
This paper explores students’ experience of education research as a subject for reflection and 
development of “pedagogical thinking”. At a time when the UK government has been criticized for 
somewhat uncritical attempts to transfer policy and practices from high performing Asian countries [17] 
this study offered students an opportunity to reflect both upon research and the practices in Shanghai 
they were researching. 

1.2 Research, reflection and pre-service teachers 
Calls for the involvement of pre-service teachers in research activities have stressed the importance of 
teachers as producers, and not just consumers, of research. Key theorists have seen enquiry and 
reflection as leading to the development of a ‘reflective practitioner’ [18], [19]. The nature of reflection 
and its potential for changing practices have been treated critically [20], [21] but also explored in depth. 
Reflective thinking is neither linear nor simple- it can take place at different levels of action, object theory 
and meta-theory [22]. Pedagogical thinking is seen as a reflective process that is part of a decision-
making cycle. However, it may be that pragmatic thinking, theoretical thinking and practice cannot be 
separated, but exist in a reciprocal relationship, all being aspects of “pedagogical thinking”, to which an 
inter-personal dimension can be added [6].  

This study is rooted in the notion of reflection as meaning making through interaction between 
individuals. The study involved an analysis of reflections, some shared through discussion, some as 
individual written reflections, about shared research by a group of pre-service teachers.  

1.2.1 Models of reflection 
Despite the different descriptions of reflection by different authors, most models place teacher 
development and the learning it involves at the heart of the reflection process [23] and focus on reflection 
as a process that, ultimately, generates evidence of new understanding. The normal starting place is to 
identify the issue to be reflected upon, followed by the collection and organization of information about 
that issue, leading to some sort of action. Finally, there is some kind of data gathering, analyzed to show 
that changes have taken place in thinking [24], [18].  

In seeking a model of reflection as a basis for the analysis of pre-service teachers’ discussions and 
reflections in this study, some of the earliest models seem the most attractive and explanatory. This is 
because such models are the basis of newer, but domain-specific approaches, which have become 
refined to particular areas of reflection, such as leadership, or curriculum. The analysis applied by 
Maaranen and Krokfors [6] to reflections in trainee teachers’ dissertations is based on some of the 
common features of reflection earlier identified [25] and referred to as ‘presence of experience, 
description of experience, analysis of experience and intelligent action/experimentation’ (p. 851). The 
model starts with experience, in this case of research, then description of this experience, then reflection 
that results in learning from experience, and finally being critical of the experience and changing it based 
on reflection. Other studies [26] have attempted to identify ways to measure levels of reflectiveness 
although reliability and robustness across studies is uncertain [27], and this sort of leveling remains 
contentious. For this reason, and because we are looking for evidence of reflection, rather than 
quantifying progress in reflection, this study does not attempt to ‘level’ the reflections of these pre-service 
teachers. 

Most authors writing about reflection [28], [29] recommend that pre-service teachers should have the 
opportunity to engage in a structured research activity which gives a scaffold to begin to develop 
reflection skills. The work described in this paper was based on an original group inquiry into the 
purposes and mechanisms of homework in Shanghai and England. The idea was initially sparked by a 
radio broadcast in which the commentator referred to the “almost zero impact rating” of primary 
homework and the need, not to abandon it, but to do it better. This issue was of interest to the schools 
and mentors training the pre-service teachers in this study and the ten pre-service teachers selected 
this topic from a jointly-compiled list of proposed topics.  
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The project provided an opportunity for these ten pre-service teachers to engage with all the main 
aspects of a research process:  they identified a problem of interest to their school group; built a 
conceptual framework; planned data collection interviews; analysed data; and presented the findings to 
the sponsors, their training schools and fellow pre-service teachers. Moreover, by engaging in a 
research project about a shared topic, they were able not only to participate in and learn about research 
processes, but to work together to share reflections and to support each other in reflecting. 

2 METHODOLOGY 
This paper examines the ways in which engaging in a collective, international research project 
stimulated ten student teachers’ reflective capacities. The research questions about the reflections of 
these pre-service teachers were: 

1 What kinds of reflective learning could be found in student teachers’ reflections about the research 
processes they undertook? 

2 How did these student teachers view their development as researchers and teachers during the 
research process? 

Between October 2018 and June 2019, the pre-service teachers attended several lectures about: the 
Shanghai school system; the significance of PISA results; the Shanghai maths project; and basic 
qualitative research methods. They met on four occasions to share and discuss associated materials. 
As a group they were given the task of identifying a topic and planning the research together, with 
guidance from their tutors as they required.  

The bulk of the fieldwork took place when a group of Shanghai pre-service teachers visited the “home” 
schools of the English students and in schools in Shanghai during a two week visit arranged by 
colleagues at Shanghai Normal University. The pre-service teachers met four times to review their 
progress and these meetings were videotaped, although high levels of contact and discussion were 
maintained through the very intense nature of the exchange experience. The research involved pre-
service teachers in: 

• Negotiating a research topic and applying for funding from the Cascade grants system. 

• Interviewing a teacher and group of pupils about homework in their ”home” School Direct school. 
The interview schedule was designed by the pre-service teachers.  

• Auditing homework practice in their ‘home’ training school for three weeks. 

• Interviewing a teacher and group of pupils about homework in a Shanghai school, using an 
interview schedule designed collaboratively and piloted with the exchange student teachers. 

• Observing homework and marking in a Shanghai school. 

• Meeting to manage and “clean” data for analysis. 

• Conducting a whole group analysis of interview transcripts. 
• Planning and writing a final report for the funding body and school sponsors. 
• Presenting their findings to the school groups who had sponsored their activity, to their own school 

staff and to the larger group of School Direct students who had not participated in the research. 

The aim of the project was for the student teachers to understand the practices of homework in Shanghai 
and England and to understand the views of the children and teachers who participated in it. Shanghai 
children undertake more homework than other countries involved in PISA and considerably more than 
English primary children. It was hoped that, by understanding the role of this work in learning and 
teaching, positive suggestions for its use in English schools could be identified. Ethical approval was 
given for the study by the University of Nottingham School of Education research ethics committee. 
Written consent to participate in the project was obtained from all teachers (In China and England) and 
for the English children, and from the school principals for the Chinese children. Ethical approval by the 
committee applied also to the participating pre-service teachers, whose participation was voluntary and 
not subject to any assessment as part of their training course. 

The results presented in this study are based upon analysis of:  

• Pre-research reflections by the 10 pre-service teachers about their experience and expectations 
of education research. Total: 10 written reflections. 
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• Video recordings of the four review and reflection meetings (one hour each) held during fieldwork 
during the visit of the Shanghai teachers and the visit to Shanghai. This included all ten pre-
service teachers. Total: 4 hours discussion video. 

• A written reflection about the project submitted by each pre-service teacher (of a maximum length 
of 2000 words). These reports were not assessed work for the training course. Total: 10 reports. 

• The presentations created by the pre-service teachers for colleagues and sponsor schools.  

Reflection is likely to be individual but can also be collaborative. Although the team set the agenda for 
research meetings, each meeting included a “standing item” prompt asking the pre-service teachers to 
‘Reflect on your research process and your development as a researcher’. The recordings showed that 
they felt a very strong accountability to the group, took the task of reflecting seriously, and also that a 
good deal of discussion was undertaken during informal meetings during the research process, including 
Whatsapp and Wiechat groups. 

To identify the key issues that arose in this discussion, the data was approached analytically and 
holistically [30]. Content analysis was used to explore the material in video files and written documents. 
The coding included inductive and deductive approaches using the NVivo 11 analysis software to 
examine the video files directly and transcribe tagged notes. These were identified in response to the 
two research questions, with nodes created for each emerging category of data segment. Four steps of 
reflection based on analysis of the steps of reflection [25] were used as categories for analysis, to identify 
the types of reflective processes in which the pre-service teachers engaged. These categories were:  

- the research experience 
- describing the research experience 
- analysing the experience 
- reflecting on the analysis 

To address the second of the research questions - about the pre-service teachers’ professional and 
personal development, the data were analysed into six categories [6] [27]. 

3 RESULTS 
The results are presented below in two sections, ‘Reflective learning processes of pre-service teachers’ 
and ‘Pre-service teacher professional and personal development during the research process’. Table 1 
shows the numbers of data units and categories (spoken or written) produced in each category of the 
analysis. 

3.1 The research experiences 
The way these pre-service teachers engaged in reflection was shaped by the medium of those 
reflections. In addition to the individual reflections in the written essays, the analysis included video of 
group discussion. As the pre-service teachers had a good deal of shared understanding of the actual 
experiences, they tended to discuss problematic experiences or experiences they had in common with 
others. One feature of the shared discussion on the video materials, which was also a feature in our 
previous paper [7] was that discussions under the heading of research experiences were not attributable 
to one individual but were described by a number of pre-service teachers/researchers collectively, as 
they interjected, finished each other’s sentences and spoke in unison.  

3.2 Describing the experience 
The initial phase of reflection has been called ‘revisiting the experience’ [18] and ‘looking back on the 
action’ [31]. This section comprised detailed discussion of the research activities undertaken and the 
ways individuals had shared with group members including: 

• negotiating the topic with school mentors and the others in the group,  
• planning interviews and audits, 
• practical issues in data collection (such as use of consent forms, recording, transcription and 

analysis activities) 
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Table 1. Categories of reflections identified from group discussions and written reflections  
by pre-service teachers/researchers in the study 

Category of reflective 
learning process 

Meaning units (text or 
utterance) in this 

category 

Category of development 
during the research 

process 

Meaning units 
(text or utterance) 
in this category 

Experience of research (1-E) throughout Personal growth (2-PG) 20 

Description of experience (1-DE) 42 Developing research skills 
(2-RS) 

21 

Analysis of Experience (1-AE) 39 Developing new knowledge 
(2-NK) 

22 

Reflection on the analysis (1-RA) 49 Understanding research 
processes (2-PR) 

16 

  Learning from what has 
been done (2-LD) 

30 

  Being valued by colleagues 
/ self-worth (2-DD) 

15 

  Examining the implications 
of the research results for 

future practice (2-FP) 

18 

3.3 Analysing the experience 
The discussion in this section included a good deal of revisiting practical aspects of analysis of interview 
data and fieldnotes and the reviewing of notes and records. The other focus topics were unexpected 
teacher and pupil interview content and teacher activity about homework, planning and teaching. Rather 
than focus on difficulties (cf [6]), the pre-service teachers focused on cultural and practical differences 
(contrasts with their home experience) and how these were likely to affect their research. They were 
also very concerned with relationships and intercultural communication.  

‘So what’s the effect of an interpreter? Well … I said “kids in England don’t do much 
homework in primary” and one of the group, Li, yes, I think, says “So when do they have 
time to learn?” and I really wanted to follow it up but there is He (the teacher interpreting 
for the student) and I don’t feel I can. I mean… a totally different mindset.”.’  

The time taken to analyze material and unexpected results of this were a focus in the final two meetings. 

“I thought I knew what I’d get- the results. So it was a bit of, well. You know. At first I wasn’t 
sure whether to go with it not being what I expected. No, not at all.”  

“I was surprised to review the amount of time it took to go through what didn’t seem a huge 
project at the start; it was massive.” 

The analysis phase of the research was a new experience for all the pre-service teachers, so they 
focused on not having enough time, and the practical issues like planning for analysis time in their visits 
and after. The final phase of the research was a source of discussion but also satisfaction in completing 
something that had, in the words of one student “got huge and really kind of got away from us”. 

‘My experience has made me notice research. I wonder about how they did it, and how 
long it took. Our project was really small but it took a good deal of time. .... Although I never 
noticed research results before, this experience means I will now, and I will wonder what 
they did.’ 

In reflecting on the outcomes, the pre-service teachers shared their feelings repeatedly (pride in their 
achievement, pressure on their time, success in completing “steps” in the process). Many discussions 
of feelings were linked to a particular experience, rather than being general feelings about the research. 
Overall feelings were usually expressed in terms of personal development (see below). The opportunity 
to work with other members of the research group was important.  

‘I couldn’t have done research myself, even with the lectures and seminars. Together we 
have done well and the others. The role. I felt, um, accountable. Yes, that’s it- we genuinely 
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worked together and helped get each other through and kept positive. I think it helped that 
everyone was serious. I mean not, no laughs serious. But up for it. Totally.’  

All the pre-service teachers were thoughtful about the scale of the research in the context of bigger 
projects and the shadow of PISA. There were many commentS like: “I know it’s small scale…” and 
“though it’s a tiny drop of knowledge…” , or ‘even though it is just us ten..”. However, seven of the 
students discussed the ways they would like to have sought out more information- in both countries.  

“I should have been more probing with my own class teacher. I was a bit.. close. I thought 
I knew what she was saying and now, I wish I’d taken more of a “researcher” stance. I was 
too much a colleague.” 

3.4 Reflecting on the analysis 
The pre-service teachers discussed what they had personally gained from doing research. Though a 
good many comments were unrelated to research and dealt with intercultural understandings [32], other 
comments about personal gain included confidence, new ways of thinking about research and a more 
critical attitude. 

‘asked my colleagues in school? No. I‘d never have imagined anyone would see homework 
so totally differently. It’s shocked me, how… predictable I am. Like, it’s that I am a product 
of the school and I think like the rest of us. Obviously, the place made a difference, but 
actually doing the research too. It is more than a quick look”.  

‘It has been huge work. But we did it well, I think. I am going to ..to hold on to the knowledge 
that. Um. If I can learn so much from six weeks of focused work- what else could I learn if 
I researched my own teaching…or other peoples’?’ 

3.5 Development during the research process 
Comments that showed aspects of student’s self-perceived development during the process of research 
are important, because they suggest that the views of these pre-service teachers towards research may 
be affected be their experiences beyond their training year and into their teaching careers. These 
comments could suggest that the pre-service teachers are one step closer to being self-sustaining 
enquirers in their future professional lives. 

The pre-service teachers all discussed their development as a result of actually doing research from the 
first reflection meeting. They were proud of being involved in something ‘different” and of the overseas 
aspects, but right from the first meeting, and in the individual reflections, there was a strong focus on 
the importance of doing something that their school colleagues would value, respect and be interested 
in and this was hard to separate from comments about self-worth.  

D: Did you hear (my mentor)? She was really into it. They all were.  
F: Yeah, I know what.. 
D: ..a new idea- perspective. Yeah. 
F: It gave them something to think about and they were really interested. It’s usually the other way 

round. 
T: I know… 

This was a key motivator, although the interest of fellow students was also discussed. These pre-service 
teachers discussed research as a way of unraveling the meanings of different aspects of society. They 
commented repeatedly about the different factors underpinning the actions and decisions of teachers. 
They also discussed the over-simplification of policy borrowing, in a novel way, unaware of the literature 
in this area. Each pre-service teacher emphasized different aspects of personal development related to 
research, but the main categories were: 

• Growing feelings of agency or self-efficacy, in particular in making decisions, were discussed by 
eight of the ten participants 

• New insights into the relationships between parents, schools and values, at home, as well as in 
Shanghai 

• A more critical view of research as “a view” not “the truth”. 
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3.6 Reflections about the results of the student research  
This paper is about the types of reflection about research which pre-service teachers can generate.  
Since the advent of school-led teacher education in England these beginning teachers have been cast 
in government publications as key vectors of school improvement and will be major contributors to a 
school led research system. Therefore, we believe it is important to note not only the processes but also 
the results of the students’ research, because these were significant to the researchers and were linked 
with many of their reflective comments. This summary is based on the presentation given by the whole 
research team to the invited School Direct School Staff conference and also to their fellow School Direct 
students. The results of the study that appeared in all their presentations to their schools, school groups 
and peers included: 

• All the Shanghai teachers (of Chinese, Maths and English) set more homework per day for 
children over 8 than English teachers set in a week, for each subject.  

• No Shanghai teacher set homework for children under 8, though this is expected in England, and 
although parents still seek such homework. 

• Reading with parents from school-owned books is the characteristic English homework practice. 
In Shanghai workbooks are the characteristic practice. 

• Teachers in England set homework to please parents but do not use it diagnostically to inform 
planning. Teachers in Shanghai set homework to see whether children can do the lesson activity- 
and please parents. 

• Different purposes for homework mean it is treated differently. In Shanghai marking informs the 
next lesson. In England marking is focused on rewarding effort. Both countries mark for parents. 

• Teacher workload in Shanghai includes large amounts of marking time. In England no marking 
time is included. 

• Transfer of practices from Shanghai to England would demand changes in the educational values 
and the expectations of parents, children and teachers and a change to the practices and 
workload of teachers.  

• The Shanghai focus on using homework to inform teaching decisions is highly desirable 

The written reflections showed that outcomes of this project were not predictable for at least seven of 
the ten students, and they felt surprise, disappointment or satisfaction about the findings. We have 
created a category of responses to the results because we believe that reflection is a cyclic process [6], 
but one which is not content free. The comments below underline that reflection is bound up in outcomes, 
potential activity and feelings. 

‘This project has convinced me that homework, as I have been using it, is a waste of my 
children’s time. To improve this situation, we cannot simply be like Shanghai, because we 
value different things in learning.’ 

“it’s like in school. She (the tutor) could have told us a lot of this, right? But I have learnt so 
much more by doing it myself. It took more effort and time. I’m holding on to that in my 
teaching-when I think it is so much quicker to tell them” 

4 CONCLUSIONS 
In this paper we argue that making sense of teaching involves critical reflection which can, and should, 
be developed by pre-service teachers through doing education research. Although some research may 
well be into the teacher’s own practices, we argue that there is also need for research and reflection on 
the curriculum and practices of others and we see this as going beyond the “technical rationalities” of 
teaching [18]. This small study looks at how researching the experience of other educators in another 
culture can be a basis for reflections which extend beyond the immediate problem-solving of classroom 
life, to engage pre-service teachers with the complex web of culture, policy and decision making that 
underpins the daily practices of the classroom. Reflecting on what makes education practices effective, 
and, indeed, what effective means in a different culture, can develop the “pedagogic thinking” that 
teachers need to operate critically in their classes and also raise their awareness of the role of research 
for teachers. This is especially important in a context like England where pre-service teachers have little 
research training but are likely to be the people leading education research in their schools in the very 
near future. 
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The pre-service teachers in this study were volunteers who chose to add this work to their, already 
pressured, school-based training year and, initially undertook to do so facing the significant cost of travel 
to China (though this was, eventually, funded by a grant from the University as a result of a bid by the 
group). This may be one reason why the members of this group were all very positive about their 
experiences of research, although critical in their discussions and reflections, in contrast to earlier 
studies [33].  
The students in this study faced, and reflected upon, the change from a ‘tell me the answer’ perspective 
to researching their own, complex and sometimes frustrating answers, something earlier research has 
identified as problematic for pre-service teachers [3]. The results of this analysis of reflection suggest 
that the highly collaborative nature of this research experience was supportive for these pre-service 
teachers and that the collaboration extended beyond the immediate group of ten researchers. All the 
pre-service teachers required, and had, the active support of their schools and their University tutors to 
take part in the programme and they worked cooperatively over a sustained period with each other, their 
Chinese colleagues and their own school mentors on the project, as well as the University tutor 
organizing the programme. Studies suggest that high levels of collaboration across university, student 
and school and university promote the most successful outcomes of pre-service teacher research [34]. 
A project of this type can create communities of practice [35] which support high quality reflection and 
this community, whilst centred on the ten researchers themselves, also extended to the school staffs 
and wider student body, engaged by the illumination of a shared problem. 
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Abstract 
The increased frequency of disastrous earthquakes globally has prioritized the need for schools’ 
preparedness. As knowledge about seismic events has improved over the decades, the task of engaging 
governments, communities and staff to reduce risk and vulnerability of the schools has made variable 
progress. Worldwide States have strategies for school preparedness and consider the most effective 
ways to encourage, facilitate and assess progress made towards seismic safety goals. 

Greece is one of the most seismically active countries in the world. Although only a small number of the 
earthquakes are big enough to cause damage, the risk is real. Protecting students and teachers from 
earthquakes is one of the first priorities of State. The national legislation requires schools to set up 
written emergency plans for a range of natural disasters, including earthquakes. The earthquake plan 
provides an overview of the school’s preparedness and response strategies, describes expected 
hazards, outlines roles and responsibilities, and explains how the school keeps the plan current. 

Acknowledging the importance of improving seismic safety in schools, Earthquake Planning and 
Protection Organization (EPPO), which is a national organization, implements a School Earthquake 
Safety Initiative. This Initiative aims to make Primary and Secondary Schools safer and also reach 
communities with the message of seismic safety culture. To achieve this aim, the EPPO program has 
the following principal objectives: to raise awareness of Schools’ Directors, to help them to develop and 
evaluate earthquake plan and to teach staff the ways to aware their students about seismic risk. 

This study presents the results of a survey that detects the level of earthquake preparedness of schools 
in all over the country and aims to assess the contribution of EPPO’s Initiative to the improvement of 
level of school preparedness. A structured, closed-form anonymous questionnaire was developed 
including questions concerning the teachers’ knowledge of self-protection actions in case of earthquake 
and the existence of emergency planning at workplace. This questionnaire was answered by Schools’ 
Directors and teachers from all the Regions of the country, during 7 school periods (from 2012-2013 to 
2018-2019).  

The results of the survey indicate that the actions of EPPO, such as the implementation of training 
seminars and the development of a specific Handbook on School’s Earthquake Planning, have 
decisively contributed to acquire skills, to improve the schools earthquake preparedness and to foster a 
culture of safety. 

Moreover, this survey presents the EPPO educational activities targeted to the school community of 
Ionian Islands Region that implemented in the framework of “Telemachus” Project. This project is funded 
under the Priority Axis "Environmental Protection and Sustainable Development" of Operational Plan 
"Ionian Islands 2014-2020". 

Undoubtedly, the training of teachers, the awareness of students and the development of standardized 
School Plan help the school community to coordinate emergency responses and to foster decision - 
making skills in actual emergencies. The fact that EPPO and local authorities are supporting a wide 
range of earthquake safety-related initiatives is encouraging and a foundational step to ensure the 
effective management in case of emergency at school units. 

Keywords: education on earthquake issues, emergency planning, Ionian Islands Region of Greece, 
preparedness, schools, teachers. 
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1 INTRODUCTION 
Nowadays some natural disasters can be predicted giving schools enough warning to take safety 
precautions, but earthquakes strike without warning. Children typically represent 50-60 percent of those 
affected by disaster. In case of disaster, children are affected by death, injuries, diseases, disrupt of 
education and psychological trauma [1]. GADRRRES (2017) provided the Comprehensive School 
Safety Framework, which is in line with the Sendai Framework for Disaster Risk Reduction [2], [3]. This 
framework provides a holistic approach to reduce risks to the education sector and rests on three pillars: 
Safe Learning Facilities, School Disaster Management and Risk Reduction and Resilience Education. 

Over the last decade the earthquake prone countries develop initiatives based on education policy, 
disaster plans, and programmes at national, regional and local level to build a culture of safety and 
resilient at school units. The core of these efforts is to recognize the necessity of emergency 
preparedness at education sector. Earthquake preparedness means having a procedure in place to 
prevent, prepare, respond and recover from disasters.  

Greece is particularly earthquake prone country because it is located on the boundary of two of the 
world’s major tectonic plates – the European Plate and the African Plate. Every year, thousands of 
earthquakes shake Greece. Most of them are too small to feel, but one or two earthquakes cause 
significant damages. 

In Greece schools’ preparedness is a priority. According to the Greek legislation there are laws on Health 
and Safety of Workers that outline workplace’s actions, including schools, to prevent new and to reduce 
existing disaster risks [4]. In addition there is a specific regulation that requires Directors of all public 
and private elementary and high schools to develop emergency plans for earthquakes, fires and extreme 
weather events, to inform the teachers and students, and to implement two earthquake drills, at least, 
per year [5].  

Earthquake Planning and Protection Organization (EPPO), is a National Organization and the 
competent authority in Greece to process and design the national policy on earthquake protection issues 
[6]. Since 1983, EPPO plays a key role in strengthening the school community to cope with disasters. 
EPPO is working to ensure that school buildings are safe, that teachers and students are prepared for 
earthquakes and that seismic risk reduction is included in school curricula. 

Concerning the EPPO’s Earthquake Awareness Initiative for School Community, it should be mentioned 
that has been focused to the understanding of disaster risk, identifying the hazards and enhancing 
school preparedness for effective response. Earthquake school preparedness includes actions intended 
to increase the copying capacity of people and make the school community more resilient to disasters. 
At the country level, EPPO and Ministry of Education and Religious Affairs join and enforce their efforts 
to build earthquake preparedness culture at schools. It is an ongoing work to develop, evaluate and 
update the abovementioned Initiative that has three main axes: 

a) Implementation of training courses. EPPO organizes approximately 25 seminars per year at 
prefecture level, in order to be appropriately educated the Schools’ Directors and teachers 
responsible for school earthquake planning. These courses take place in collaboration with the 
local Divisions of Ministry of Education and other competent authorities. The aim of these courses 
is to increase the participants’ knowledge and to ensure skills and ability to design, implement 
and evaluate actions on disasters’ management at schools’ environment. The last 1.5 years 
EPPO have cancelled the in-person seminars because of COVID-19. 

b) Development of Handbook on School Earthquake Planning. This Template is a step-by-step guide 
on how to create school emergency plan. It includes a set of written and required safety 
procedures to be known and followed by teachers and students, in case of earthquake. However, 
planners should determine standard operating procedures that considered and customized to 
school’s unique circumstances and should check the written plan for compliance with applicable 
laws and for its usefulness. Administrators, teachers, staff, parents and students should work 
together to seismic risk reduction. In 2012 EPPO prepared and published the first version of the 
abovementioned Handbook on School Earthquake Planning. It has been revised three times till 
today. It is aimed at helping school administrators, staff, teachers and students to be prepared in 
case of earthquake to protect themselves as well as to protect the school property [7].  There is 
not an ideal emergency plan template, but helps everyone to understand his response role. 

c) Publication of Educational Material addressed to teachers and children (leaflets, posters, books, 
educational kit) to provide them with the necessary knowledge on earthquake issues “Fig. 1”.  
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Figure 1.  EPPO’s Poster for Kids with Earthquake Protection Measures. 

In order to aware schools, students, families and communities to be prepared for emergencies, EPPO 
participates to “Telemachus” Project as well. The aim of this Project is to develop an innovative 
operational system in the Ionian Islands Region. This system helps the decision makers, the local 
communities, the public authorities and schools to consider the proper standard procedures on 
earthquake management. 

In the western part of Greece there is the Ionian Islands Region that is the most seismically active area 
in Greece and the entire Mediterranean region [8], [9].  Zakynthos, Ithaca, Corfu, Kefalonia and Lefkada 
are the larger islands of the abovementioned Region. Μost of Ionian Islands belong to the third zone of 
Seismic Hazard Map (0.36g) that is incorporated into seismic design code of the country (Hellenic 
Antiseismic Regulation of 2000), “Fig. 2”, [10]. 

 
Figure 2. Greek Seismic Hazard Map. 
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2 METHODOLOGY 
The primary objectives of this paper are to examine seismic risk perception of teachers at primary and 
secondary schools and investigate their level of earthquake preparedness at workplace. The 
questionnaire is selected as the main instrument for collecting data in this survey, because it is a 
suitable, quick, easy, no cost and higher level of objectivity compared to other alternative methods of 
primary data collection. This structured, closed-form anonymous questionnaire had 15 main questions 
and was organized along three thematic units: a) the knowledge of self-protection actions in case of 
earthquake; b) the self-protective behavior during previous experience with earthquakes; c) the 
existence of emergency planning at school.  

6278 questionnaires have been answered by Schools’ Directors and teachers from 56 Prefectures of all 
the Regions of the country.  The data were collected from September 2012 to May 2019, and analyzed 
by EPPO’s Department of Education. The questionnaire was distributed during the EPPO’s training 
courses under the title “Seismic Risk Management at School Environment”. The aim of these courses 
is to help the teachers to have a common understanding on seismic risk, to be prepared, to aware their 
students and to acquire the needed skills on seismic risk management. The participants of the survey 
were from 25 to 65 years old. They filled in the questionnaire voluntarily before the beginning of EPPO’s 
training courses. To prevent the spread of COVID-19, EPPO has cancelled the in-person seminars at 
2020 and 2021. 

3 RESULTS 

3.1 Knowledge of Earthquake Protection Measures  
According to the results of the survey, the significant majority of the responders reported having 
experience of an earthquake. This is quite normal because they live in an earthquake-prone country that 
is ranked first in terms of seismicity in Europe. It is worth mentioned that only a relatively small portion 
of teachers (about the 1/3) claimed that have experienced earthquake at school, “Fig. 3”.  This is 
explainable since only a few of strong earthquakes in Greece occurred during the school days and 
hours.  

 
Figure 3. Answers of responders concerning their earthquake experience (%).   

Concerning participants` personal perception on their knowledge about earthquake self-protection 
measures, it is worth noting that the 87.89% seems to be familiar with the proper actions “Fig. 4”. 
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Figure 4. Are you familiar with the earthquake self-protection measures? (%) 

In addition, the protective actions during an earthquake were assessed through a multiple-choice 
question. Several behavior options were presented: a) cover under an interior door frame in a reinforced 
concrete building; b) drop to the ground, cover the head and neck with the arms; c) exit outside; d) go 
to the closest window to see outside; e) take cover under a table; f) stay still; g) move to another room 
with a table, "Fig. 5".  

 
Figure 5. Which are the recommended proper self-protection actions during an earthquake? (%) 

It is encouraging that the majority of responders were reported being familiar with the "drop, cover and 
hold on" in case of an earthquake.  

Remarkable is that a big enough percentage of teachers (56.07%) has not update their knowledge and 
think that to “cover under an interior door frame in a reinforced concrete building” is a proper protective 
action.  This is a common misconception that doorways offer the best protection during an earthquake. 
Actually, somebody could be hurt in a doorway, because this action does not provide protection from 
falling or flying objects. In a modern structure the doorway is no stronger than the rest of the building. 
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This was an old directive that has changed the last two decades and it applies only if somebody is in an 
“old, unreinforced adobe building” without a sturdy table or desk nearby.  

Also, the 62.12% of participants answered that during the earthquake they will move to another room 
with a table. Although in Greece most earthquakes typically cause only insignificant damages, bigger 
earthquakes could cause serious damage to school buildings and infrastructure. Thus, in most cases 
the teachers and students will reduce the chance of injury if stay where they are.    

Taking into account the abovementioned results it is noticed that a significant percentage of teachers 
think that they are well informed about protection measures, but the truth is that in some cases they 
have not update their knowledge and/or believe unreliable information. Overall, in order to protect 
students, the teachers should be well-informed on what to do in the case of an earthquake. 

3.2 Earthquake Planning at Schools  
Regarding the emergency planning at responders` schools, the results are very promising "Fig. 6". 
Fortunately, the majority of teachers answered that they adopt school earthquake management policy. 
Only the 9.46% of participants choose the “no”, the “no answer” and the “I don’t know” options. It is 
obvious that even this small percentage of schools with not any emergency plan could be a big problem 
in case of earthquake for all community. 

 
Figure 6. Does your school have an earthquake plan and hold earthquake drill every year? (%) 

Needless to say, the advance preparation can prevent injuries from earthquake disasters and integrates 
participation and responsibility across teachers, non-teacher staff, students, parents and the local 
community [11]. In order to be prepared and be effective during emergency situations, the schools must 
have a comprehensive and thoroughly communicated plan of action. As already mentioned, in Greece 
the school units are obliged by the national legislation to develop their own earthquake plan that defines 
emergency roles and protocols for staff and students.  

On the other head, although the Hellenic legal framework defines that the schools should conduct 
earthquake drills at least twice a year, the 12.14% of teachers claimed that they do not hold earthquake 
drills or they did not answer at all.  

The experience has shown that the school’s emergency procedures to be effective in case of earthquake 
should be practiced during drills. Different earthquake drills’ scenarios are outlined in EPPO’s Template, 
but it is of great importance to be implemented and to evaluate the details concerning evacuation routes, 
meeting point, roles of staff and skills of students “Fig. 7”. Basically the drills offer to staff and students 
the opportunity to practice what to do in different emergency scenarios. Students and teachers need to 
understand the principles behind protective actions practiced in drills so they can apply these during 
actual earthquakes. 
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Figure 7. EPPO’s Handbook on School’s Earthquake Planning. 

Undoubtedly the use of EPPO’s Handbook ensures that schools will follow an approved well-defined 
format that contains all requirements, but the Schools’ Directors should develop their plans and review 
them from time to time to ensure that school inputs on planning are both safe and realistic. Without the 
EPPO’s Template, it was difficult and time consuming for schools to ensure that their plan followed all 
the applicable regulations. Kourou et al (2019) concluded that the last decade the development of 
EPPO’s Handbook on Earthquake Emergency Planning, and the implementation of training seminars at 
each prefecture of the country, have decisively contributed to foster a culture of safety at schools [12]. 

Another important preparedness measure is to improve the safety of the physical school environment 
by bracing and anchoring furnishings, bookcases, equipment, and building components such as lights, 
heaters and water heaters [13]. It is well known that non-structural components and building contents 
become hazards when they slide, break, fall, or tip over during an earthquake. Securing these 
components improves safety and security of the school facility in case of earthquake. In general, 
preventive measures help to ensure the safety of the school community and maintain the learning 
environment. For example tall and heavy furnishings must not block exits and should be properly 
fastened, the hazardous materials in labs should be isolated or separated and stabilized, computers and 
other equipment should be secured to stable surface, exit routes should be clear, emergency plan 
should be posted on each corridor and in each classroom etc. According to the survey’s results there is 
still room for improvement, “Table 1”.  

Table 1. Earthquake Preventive Measures at Schools 

 

0361



It is not a surprise that the 88.52% of participants said that they are informed on earthquake protection 
issues, because the past decade, teachers’ awareness and understanding on disaster preparedness 
was State’s first priority, “Fig. 8”. EPPO’s seminars aware the School’s Directors about the systematic 
integration of the earthquake risk reduction measures in education sector and their legally obligations 
and help them to develop a link between earthquake preparedness and everyday school life.  

 
Figure 8.  Are you informed about the School Earthquake Plan and your role? (%) 

Finally, the teachers’ personal attitude on school’s earthquake preparedness was explored by the 
question "Do you feel that you are prepared to face the consequences of a severe seismic event at 
school?". The results show that there is a sufficient deviation between the answers and a lot of 
responders said that they do not feel prepared to face a seismic event, "Fig. 9". 

 
Figure 9.  Do you feel prepared to face a seismic emergency situation? (%) 
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3.3 "Telemachus" Project 
Strengthening preparedness of school community, local authorities and involved with tourism industry 
in seismic risk reduction is one of the core EPPO’s objectives.  Seismic risk reduction for Ionian Islands 
Region, that is the most seismically active area in Greece, is a national and local priority. To strengthen 
preparedness, response and recovery in Ionian Islands, EPPO participates as a partner to “Telemachus 
- Innovative Operational System for Ionian Islands Region Seismic Risk Management” Project. 
“Telemachus” is an innovative operational project that will serve as an advanced analysis system to help 
decision makers on how to prevent future disasters and to improve earthquake risk management.   

This project is funded under the Priority Axis "Environmental Protection and Sustainable Development" 
of Operational Plan "Ionian Islands 2014-2020" (ESPA 2014-2020). Because of the COVID-19 pandemic 
the “Telemachus” Project got an extension till March 2022. 

“Telemachus” Project, coordinated by the Region of Ionian Islands, brings together universities, 
research centres, public bodies and local authorities. The other partners of the project are: EPPO, 
Geodynamic Institute, National and Kapodistrian University of Athens and Ionian University.    

In the framework of “Telemachus” project, EPPO, that is responsible for the educational actions, 
implemented the training course “Seismic Risk Management at School Environment” for Schools’ 
Directors at Corfu Island, in November 2019. Relevant training courses addressed to school community 
of Lefkada, Zakynthos and Kefalonia meetings has been cancelled because of the COVID-19 pandemic, 
and will be implemented in Autumn 2021. Also, in summer 2019 and 2021 implemented in-person 
workshops with local authorities in Corfu, Lefkada, Kefalonia and Zakynthos. 

4 CONCLUSIONS 
Worldwide earthquakes and other disasters, with ever increasing frequency and intensity, are a major 
States’ concern. Schools are responsible for the day-to-day health and safety of their students and they 
are legally obliged to take the proper preparedness measures. When actions to reduce risk are taken 
before an earthquake hits, the extent of the loss and damages is diminished and the resumption of 
education is swift, mainly at schools that are places of learning for communities most vulnerable 
members, the children.  

In Greece, EPPO has a systematic approach to improve schools’ preparedness on seismic risk through 
a School Earthquake Safety Initiative (implementation of training courses, development of specific 
guidelines and educational material). For instance, without the EPPO Handbook for School Earthquake 
Planning it would have been difficult and time-consuming for individual schools to plan for seismic risk. 

In the framework of this study is identified the level of knowledge of Schools’ Directors and teachers 
responsible for earthquake planning and the preparedness of schools in all over the country. The 
survey’s data were collected from September 2012 to May 2019, during the EPPO’s training courses 
under the title “Seismic Risk Management at School Environment”. To prevent the spread of COVID-19, 
EPPO has cancelled the in-person seminars at 2020 and 2021. 

The results suggest that the majority of the participants were prepared for an earthquake event at 
schools. Earthquake plans, emergency response protocols, and school drills based upon guiding 
EPPO’s principles. Teachers understand the necessity of taking protective actions and implementing 
drills, in order to have the proper behavior in potentially novel situations during actual earthquakes. 
Nevertheless a significant majority of responders said that they do not feel prepared to face an 
earthquake. 

It is important to note that EPPO’s efforts on earthquake school preparedness is strongly supported by 
Greek legislation, and what is arguably a proactive culture in Greece, evidenced through high percentages 
of teachers concerning the existence of emergency planning and implementation of annual drills. 

Despite the EPPO’s impressive work in school emergency planning and hazard mitigation, systematic 
action is required by all stakeholders at national and local level and significant challenges remain. The 
educational actions of “Telemachus” Project aim to contribute to accelerate teaching and learning about 
seismic risk reduction in Ionian Islands and emphasise school community awareness raising and 
preparedness. Another challenge is providing technical assistance to teachers in teaching earthquake 
protection aspects, using child-friendly methods and activity-based approach in order to engage children 
as effective agents of change. 
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In Greece earthquake risk reduction is however clearly achievable and the “Telemachus” Project can 
and should play an important role in making it a reality. 
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Abstract  
The COVID-19 pandemic has not changed the strategic plans of the leadership of the Don State 
Technical University (DSTU) regarding the implementation of additional education programs. The 
purpose of the study lies in the answer to the question: how was the program for assessing educational 
achievements in the field of pedagogical knowledge of teachers implemented in the context of a sharp 
transition to distance technologies? We used experiment, content analysis, analysis of products of 
intellectual creativity, comparison, interpretation, survey, methods of visualizing research results. 
Participants in the pilot program are 100 teachers mastering the program at the first level of vocational 
training and 52 participants who moved to the second level of training. A feature of teaching courses in 
an online format was the use of double and interactive lectures with elements of visualization and 
interpolation control after each lecture. This allowed do not use testing as a method of control and 
registration of educational achievements. We used case technologies such as "Case in court", requiring 
an analytical approach to solving the problem, as well as seminars-discussions, seminars in the form of 
a press conference. The experience of developing and implementing control measures in an online 
format following the results of training at the first level - the discipline "Time Management", is analyzed 
in detail. Based on the analysis of the creative control task - the creation by the educators of a poster 
on the topic "My personal time management" - it was found that 79% of the participants presented the 
products of creative activity reflecting the basic principles of scientific personal time management. 
Sentences, which are the epigraph to posters, in 68% of cases are non-optimistic, the images have a 
clear shade of self-irony and regret about the rapid passage of time as a philosophical construct. The 
experience of using a non-standard approach to assessing the knowledge of engineering educators 
showed that the elements of reliance on personal experience and its visualization arouse interest in the 
system of pedagogical activity. The results of the study strengthen our opinion that the search for non-
traditional forms and methods of accounting for educational achievements can have not only a direct 
effect related to the scoring of the development of the educational discipline, but also act as a factor of 
indirect influence. 

Keywords: COVID-19, distance learning, educators, educational achievements, pedagogical skills, 
poster. 

1 INTRODUCTION  
The pandemic COVID-19 did not change the strategic plans of the leadership of the Don State Technical 
University (DSTU) in the field of additional education.  Currently, this university provides training in 
several types of additional education programs to solve the issue of the professional development of 
university teachers of various disciplines [1]. Thus, distance learning was carried out under the Erasmus 
+ “Engineering educator’s pedagogical training” program (598506-EPP-1-2018-1-PT-EPPKA2-CBHE-
JP). In addition, regular advanced training of teachers of DSTU was a prerequisite for the 
implementation of a joint research program as  "Development and implementation of a comprehensive 
technology for training specialists to work with elementary school students who have experience of 
traumatic feelings" with Damascus University. That research program was attended by teachers of the 
faculty "Psychology, Pedagogy and Defectology, as well as the practicing teachers whose activities were 
related to working with children who found themselves in a difficult life situation. Our analysis shows that 
the presence of the advanced training program in the field of additional education have ensured the 
university's participation in the foreign grants, as well as inclusion in the joint international research.  

During the pandemic COVID 19, the development of the university system of the additional education 
has made the problem of evaluating the results of training of university teachers on the basis of the 
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widespread introduction of remote forms of learning relevant [2]. There was a need to find the new 
approaches to assessing the results of the implementation of the advanced training program in the field 
of additional education [3], [4]. The traditional forms of monitoring the learning outcomes, such as the 
oral examinations and tests, are recognized by the most researchers as ineffective and technically 
difficult to implement in the context of the transition to the use of various digital platforms. 

2 METHODOLOGY 
The purpose of the study is to present the experience of assessing the results of advanced training of 
university teachers and practicing teachers in the field of additional education in the context of a sharp 
transition to distance technologies.  

The concept of the study is to test the hypothesis that, given the constraints associated with the 
COVID-19 pandemic, it is advisable to use a new and non-traditional system for assessing learning 
outcomes in the system of the additional education for university teachers and practicing teachers using 
distance technologies. The level of learning can be assessed based on an analysis of the forms of 
knowledge objectification presented in symbolic form. The result of individual symbolic modeling can be 
considered a thematic poster developed by the listener of the programs. The poster reflects both the 
substantive aspects of the training discipline and the emotional attitude of the program participant to the 
presented educational material. To test the hypothesis, a study of the content of the academic discipline 
"Time Management" was conducted, which is universal and orientates listeners to the rational 
management of their time potential. 
Research methods are experiment, content analysis, analysis of products of intellectual creativity, 
comparison, interpretation, survey, methods of visualizing research results [5], [6]. When conducting a 
content-analytical study, the scientometric potential of the EXCEL program was used. This made it 
possible to visualize the results based on the filling of coding tables.   

The participants of that study were 100 university teachers and practicing teachers mastering advanced 
training programs at the first level of the vocational training and 52 participants who moved to the second 
level of vocational training and completed their training. 

3 RESULTS 
The first stage of the study. During the pandemic COVID-19, the teaching of disciplines using distance 
learning was conducted based on lectures and seminars provided for in the curriculum. However, as 
shown by a survey of 100 respondents enrolled in the first stage of the training program, the traditional 
presentation of lecture material by the teacher seems to them ineffective. Respondents noted that they 
prefer to receive a printed text of the lecture for self-study in extracurricular time. Taking into account 
this circumstance, the teaching staff involved in the implementation of the academic discipline "Time 
Management" have focused on the use of dual and interactive lectures with elements of visualization 
and interpolation control after the completion of the presentation of the material at each lecture. This 
made it possible not to use examination testing as a method of monitoring and recording educational 
achievements [7], [8]. 

When conducting seminars on the discipline "Time Management", preference was given to the use of 
case technologies. Educational cases were aimed at revealing the content of the original thematic 
educational material. A feature of the preparation of cases was the fact that the teachers of the discipline 
adhered to the "documentation approach". The technology of using handouts consisted in choosing the 
most significant substantive provisions of the case. The case included: 1) the plot part (description of 
the situation, the state of the problem, etc.); 2) the information part (documents reflecting factual 
information); 3) the methodological part (a task that helps students formulate their attitude to the 
situation, argue their position). 

The authors developed and implemented the educational case "Daily routine as a condition of creativity: 
Immanuel Kant". The problem situation of the case was formulated as a sequence of certain questions: 
How do geniuses work? How do they manage to build their day so that the daily routine becomes part 
of the creative process? When there is not enough time for what is planned, should everything be 
sacrificed – sleep, a decent income, cleanliness in the house – or can you develop the ability to 
concentrate efforts, work less, but better?  
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The use of case studies for advanced training aroused the considerable interest of listeners and required 
a deep analytical approach to solving the problem. Other forms of seminars were discussion seminars 
and seminars in the form of a press conference. 

Summing up the results of the study of the academic discipline "Time Management" based on the results 
of advanced training at the first level was limited to the analysis of answers to the questions formulated 
in the final part of the training case. All students with varying degrees of depth of value judgments spoke 
on all points of the tasks of the educational case. 

The second stage of the study included an analysis of the products of artistic and intellectual creativity 
in the form of a poster, which was provided by 52 respondents who transferred to the second stage of 
training in an additional educational program. 

The participants were announced the terms of the report on learning outcomes. This is the development 
and presentation in electronic form of the poster "Time Management of the Teacher". A condition was 
made to express one's attitude to the use of time in the form of a maxim, motto or epigraph. The resulting 
materials collected at the end of the study of the second part of the training course were studied using 
the cluster and content-analytical method. 

Cluster analysis made it possible to divide 28 posters created both individually and in a group into two 
thematic groupings according to the position of compliance or non-compliance with the criterion of 
reflecting the problems of personal time management. The results in percentage terms are shown in 
Fig.1. 

 
Figure 1. Distribution of thematic clusters based on compliance or non-compliance with the criterion 

"problems of personal time management of a teacher" 

Based on the analysis of the quality of the creative task - the creation by the listeners of a poster on the 
topic "Teacher's time management" - it was found that 79% of the listeners provided products of creative 
activity reflecting the basic principles of personal time management. As part of the completed task, the 
facts of borrowing fragments of thematic posters created earlier by other users from the Internet were 
also observed. They did not reflect the given theme and were attributed to the group of creative works 
that did not receive high praise. 

Tasks related to the selection of an epigraph, utterances, maxims were subjected to content-analytical 
research. The semantic unit of content analysis was the concept of "quotation", the unit of account is 
the number of statements completed in the meaning contained in the poster. At the same time, the fact 
was taken into account that one poster may contain several (or not contain) epigraphs, sayings, 
aphorisms, judgments. The absence of an utterance was also considered an account position. Based 
on the identification and counting of sayings, a histogram was compiled (Fig.2). 

21%

79%
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Figure 2. Distribution of thematic statements in posters 

As the content analysis showed, listeners of all typological groups prefer to use already formulated 
judgments that have entered cultural or scientific use. Attention is drawn to the fact that listeners prefer 
the statements of economists and industrialists who have made a great contribution to the development 
of the industry. Twice there are statements of Karl Marx "All savings ultimately come down to saving 
time", as well as Henry Ford "Time does not like to be wasted". Analysis of the content of the statements 
taken as epigraphs showed the following: 

1 Maxims, which are the epigraph to posters, in 68% of cases are not optimistic ("Everyone thinks 
the time will come ... But time is only going away ...”). 

2 Statements and images have a clear tinge of self-irony and regret for the rapid flow of time as a 
philosophical construct. 

3 The chosen epigraphs have an inducing connotation addressed to themselves. 
4 The statements reflect the theory of time management and the principles of time management 

planning ("What's important is rarely urgent. And what's urgent is rarely important”).  
5 Statements are decorated with original author's illustrations, the material for which are both 

drawings gleaned from the Internet and handwritten sketches explaining individual timing (Fig. 3).     

 
Figure 3. Author's poster with a personal epigraph and daily routine. 
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4 CONCLUSIONS 
The experience of using a non-standard approach to assessing the knowledge of trainees of the 
advanced training system from among practicing teachers, teachers of pedagogical and technical 
disciplines has shown that elements of reliance on personal experience and its visualization arouse 
interest in the system of pedagogical knowledge.    The choice of the training technology of the creolized 
text in the form of a poster aimed the authors both at re-referring to the theoretical content of the training 
course, and at comprehending the practical vector of application of the knowledge gained. This is 
evidenced by the appeal to the materials of the studied educational case "Daily routine as a condition 
of creativity: Immanuel Kant" in the form of choosing his statements about time as an epigraph.   

The choice of the training technology of the creolized text in the form of a poster aimed the authors both 
at re-referring to the theoretical content of the training course, and at comprehending the practical vector 
of application of the knowledge gained. This is evidenced by the appeal to the materials of the studied 
educational case "Daily routine as a condition of creativity: Immanuel Kant" in the form of choosing his 
statements about time as an epigraph.   

However, all the listeners noted that the appeal to the process of visualization of thematic professional 
knowledge expands the creative potential, makes one think about the possibility of using pictorial texts 
in educational practice. Of particular interest are the statements of teachers-practitioners regarding the 
fact that drawing (projective) tasks for children of primary school age who are in a difficult life situation 
or have experience of psycho-traumatic experiences are extremely useful in correctional work. Many of 
them cannot talk about their feelings, but can express them in a drawing. Drawings of children of this 
typological group can become an indicator of their state of mind, that is, they can be included in the 
diagnostic technique. 

The results of the study strengthen our opinion that the search for non-traditional forms and methods of 
accounting for educational achievements can have not only a direct effect related to the scoring of the 
development of the educational discipline, but also act as a factor of indirect influence. Taking into 
account the experience of resorting to the practice of creating a creolized text prompted practicing 
teachers to professional creativity in the form of developing new diagnostic tools and methodological 
methods for working with children with psycho-traumatic experiences. 

ACKNOWLEDGEMENT 
The article was prepared within the framework of the project "Development and implementation of a 
comprehensive technology for training specialists to work with primary school students with experience 
of psycho-traumatic feelings", carried out jointly with the University of Damascus (Agreement number: 
13.2251.21.0068. Lot code: 2021-2251-PP4-0011). The results were obtained with the financial support 
of the Russian Federation represented by the Ministry of Science and Higher Education of the Russian 
Federation (Agreement No. 075-15-2021-1014). 

REFERENCES  
[1] O. Fedotova, E. Platonova, O. Igumnov, Tong Bu, Tianhui Zhang. “The impact of the digital 

technological platforms on the institutional system of the higher education during the COVID-19 
pandemic” 12069, E3S web Conf., vol. 273, 2021. https://doi.org/10.1051/e3sconf/202127312069  

[2] B. Novković Cvetković, L. Stošić, A Belousova. “Media and Information Literacy - the Basis for Applying 
Digital Technologies in Teaching from the Discourse of Educational Needs of Teachers”, Croatian 
Journal of Education, vol.20; no.4, pp.1089-1114, 2018. https://doi.org/10.15516/cje.v20i4.3001  

[3] N. Efremova, “Problems of competence-based learning in a digital environment” 12082, E3S web 
Conf., vol. 273, 2021.https://doi.org/10.1051/e3sconf/202127312082 

[4] L. Khoronko, E. Bondarenko, «The role of distance education in the learning process in a 
university», 12053, E3S web Conf., vol. 273, 2021. https://doi.org/10.1051/e3sconf/202127312053 

[5] L. Cohen, L. Manion, K.Morrison, Research Method s in Education. NY: Routledge, 2008. – 618 pp. 
[6] O. Fedotova, O.Chigisheva, “Comparative analysis: Methodological optics in the ideological 

context”. International Perspectives on Education and Society, vol. 26, 57-82, 2015.  

0369



 

 

[7] A. Kolenova, M. Elagina, D. Kiseleva, “The main system value orientations of the personality”, 10033 
E3S web Conf., vol. 273, 2021. https://doi.org/10.1051/e3sconf/202127310033 

[8] S. Belovitskaya, T. Guseva, I. Shatokhina, E. Shcherbina, M. Al Hussini Kadom Mahdi, 
“Professional formation of the teachers under the conditions of digital transformation of higher 
education” 12070, E3S web Conf., vol. 273, 2021. https://doi.org/10.1051/e3sconf/202127312070 

0370



 

 

EXPERIENCE IN SOLVING ETHICAL PROBLEMS IN THE PROCESS 
OF CONDUCTING A NEW TYPE OF ACCREDITATION EXPERTISE 

O. Fedotova1, E. Platonova2, I. Kotova3, L. Ilchenko3  
1Don State Technical University (RUSSIAN FEDERATION)  

2Moscow Pedagogical State University (RUSSIAN FEDERATION)  
3Сrimean Engineering Pedagogical University (RUSSIAN FEDERATION)  

Abstract  
The Federal Service for Supervision in Education and Science "National Accreditation Agency in 
Education" (http://obrnadzor.gov.ru/ ) regularly rotates the accredited experts included in the register. 
New experts are selected based on the results of the qualifying exam, which is taken in two stages. The 
first stage is testing on issues of state regulation of educational activities. The second stage is a personal 
interview with representatives of the National Accreditation Agency. During the interview, the expert's 
ability to navigate in specific problem situations, including in a situation of a possible corruption 
component of the activity, is ascertained. The register currently includes 1,833 accredited experts. 

The research problem lies in the analysis of the new practice of conducting accreditation expertise, 
which excludes the expert's personal contact with representatives of the accredited educational 
organization.  

Research methods: content analysis of regulatory documents, analysis of the practice of expertise, a 
survey of experts, comparative analysis, interpretation of the results. 

Results and discussion. The practice of conducting expertise in the context of the Covid-19 pandemic 
has been changed. A regulation was developed for a new type of expertise, which was named 
"Accreditation without leaving an educational organization". The analysis of the quality of training in 
educational programs is carried out on-line on the basis of a package of documents provided by the 
accredited organization. At the same time, the expert has no personal contact with the educational 
organization. If an additional request for documents or information is necessary, the expert applies to 
the head of the expert group, who transmits the corresponding request. This makes it possible to comply 
with the Code of Ethics and Official Conduct of Employees of the National Accreditation Agency in 
Education (hereinafter - the Code), whose activities ensure the organization and conduct of accreditation 
at all levels of the education system in Russia. 

The purpose of the code is to establish ethical standards and for the dignified implementation by civil 
servants of the rules of official conduct and the fight against corruption. A survey of 43 experts who took 
part in the examination of the new type showed that 65% consider the new regulation to be correct and 
effective. 

Keywords: Covid-19, Federal State Educational Standards Innovation, expert, accreditation, ethics. 

1 INTRODUCTION  
In the context of the pandemic Covid-19, the significant changes have occurred in the management of 
Russian education, primarily associated with the transition of the educational organizations to the use 
of on-line learning and special communication technology. That transition has affected not only the 
organization of the student learning process in universities, but also the management processes of 
educational organizations in Russia and in other countries of the world. The urgent restructuring of the 
work of the management system of educational organizations on the basis of the widespread 
introduction of remote forms of communication was accompanied by significant difficulties.  

In the first months of the pandemic Covid-19, in the conditions of lockouts, representatives of educational 
organizations showed an insufficient level of proficiency in remote technologies [1]. However, in two to 
three months of work in the new conditions, Russian universities successfully overcame these 
technological difficulties and gained significant experience in using various digital platforms in managing 
universities [2], [3]. 

During the pandemic Covid-19 the restructuring of the education management covered the state system 
of accreditation of universities.  A number of the educational institutions have submitted the applications 
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for the next accreditation procedure within the time limits established by Federal Law No. 273 "On 
Education in the Russian Federation". Due to the restrictions imposed by the State during the pandemic 
Covid-19, these universities found themselves in a difficult situation, when it became impossible to 
conduct an examination requiring the arrival of a group of qualified experts to an educational 
organization. 

The features of the work of accreditation experts are determined by Russian State regulations governing 
all aspects of the organization of the educational process in educational institutions. After the change of 
the social system in Russia in 1991, the Soviet regulations, which were called the "Curriculum of the 
academic subject", were canceled. Educational organizations have had the right to set the content of 
educational programs independently. This period was characterized by the appearance of the original 
and interesting training courses and the new educational programs. At the same time, these processes 
in Russian education have led to the loss of a common educational space and a decrease in the level 
of manageability of educational organizations working in this area.  

In 1995, the first time the State authorities have introduced the special document named "State 
Educational Standard".  In the following years, this document was modified and changed. Currently, 
educational standards are called "Federal State Educational Standards" (FSES). 

In universities, FSES reflect the conceptual approaches to the formation of the content of education in 
certain areas of training for bachelors, masters and postgraduates [4], [5]. Currently, the purpose of 
State accreditation of educational activities is to confirm the compliance of the FSES with educational 
activities in the main educational programs and the training of students in educational organizations and 
organizations that provide training. 

The subject of the accreditation examination is to determine the compliance of the content and quality 
of training of students in an organization engaged in educational activities according to the educational 
programs of the FSES declared for State accreditation. When conducting an accreditation examination 
of educational activities for educational programs that ensure the implementation of the educational 
standards, an accreditation examination in terms of the content of training students is not carried out. 
The issues of analyzing the official activities of Federal experts in the field of accreditation of educational 
programs from the position of its compliance with ethical principles and legislation is a complex and 
poorly developed topic. The Russian Federal Service for Supervision in the Field of Education and 
Science "National Accreditation Agency in the field of Education" (http://obrnadzor.gov.ru) regularly 
rotates the experts included in a special State Register. New experts are selected based on the results 
of the qualification exam, which is passed in two stages. The first stage is the computer testing on the 
issues of State regulation of educational activities. The second stage is a personal interview with 
representatives of the National Accreditation Agency. During the interview, the expert's ability to 
navigate in specific problem situations, including in the situation of a possible corruption component of 
activity, is revealed. Currently, the State Register includes 1,833 accredited experts. 

2 METHODOLOGY 
The problem of the study is to analyze the new practice of training personnel and conducting 
accreditation expertise, which excludes personal contact of the expert with representatives of the 
accredited educational organization. 

Research methods: content analysis of regulatory documents, analysis of the practice of conducting 
expertise, survey, comparative analysis, interpretation of results.  When conducting a content-analytical 
study, the semantic category of the analysis was the concept of a moral norm of the code, the unit of 
account was a requirement or rule of moral behavior included in the thematic block, which should guide 
the accreditation expert. 

3 RESULTS 
In the context of the pandemic Covid-19, the management of Russian education in terms of conducting 
expertise has been significantly changed. The Russian Federal Service for Supervision in the Field of 
Education and Science "National Accreditation Agency in Education" has developed regulations for 
conducting a new type of examination, which is called "Accreditation without going to an educational 
organization". Analysis of the quality of training of students in universities according to educational 
programs is carried out online based on a package of documents provided by an accredited organization. 
The peculiarity of the new procedure is that the expert has no contact with the accredited educational 
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organization. This, on the one hand, allows the expert to make any conclusions based on the analysis of 
the package of documents provided. However, on the other hand, his value judgments cannot contradict 
the “Code of Professional Ethics of an expert” (http://www.nica.ru/ru/byexperts/lawbook).  That document 
is fundamental one and is intended to fully regulate the activities of the expert.  

We have conducted a content analysis of the "Code of Professional Ethics of an expert". Based on the 
analysis of the content of this document, the unit of account of which were the sections of the “Code of 
Professional Ethics of an expert”, the results of which are presented in Fig. 1. 

 
Figure 1. Rubrics of the “Сode of Professional Ethics of an expert”. 

The “Сode of Professional Ethics of an expert” has involved in conducting an accreditation examination 
within the framework of state accreditation of educational activities (Code) is a set of moral and ethical 
obligations and requirements based on generally recognized norms, the relevant experts are guided in 
their activities during the accreditation examination of educational examination of activities. 

As Fig. 1 shows, there is a relatively uniform distribution of the number of positions reflecting the moral 
imperatives that experts should be guided by when conducting accreditation. In the field of public 
interests, the emphasis is rightly shifted to the need to respect the interests of educational organizations, 
which are the main criterion for the professional activity of an expert. 

With a certain degree of conditionality, we can distinguish three thematic blocks that determine the 
conceptual content of the Code of Professional Ethics of an expert as follows: 1) personal moral 
characteristics that an expert must meet; 2) non-disclosure of confidential information related to the 
procedure and results of the accreditation examination; 3) implementation of a collegial decision-making 
model. 

Turning to the personal characteristics that the expert must meet, we note that they include such 
qualities as following the moral principles of honesty, trust, justice, respect, reliability, responsibility, 
disinterest, integrity, objectivity, impartiality, firmness, professional competence, stress resistance. 

In addition to positively formulated personal characteristics, the “Code of Professional Ethics of an 
expert” also contains designations in the form of a negative definition.  The expert should not allow pan-
marriage relations, rudeness, non-tacticity, he should be stressful, find the courage to resist possible 
pressure, as well as not discuss the personal qualities of his colleagues, maintain impartiality in making 
decisions [6]. These requirements contain the largest block in terms of volume, including six positions. 
This testifies to the exceptional importance of the personal qualities of an expert.  

Positions related to non-disclosure of official information include the responsibility of the expert for 
concealment, falsification of data and in the event that he did not insist on full information. Paragraph VI 
of the “Code of Professional Ethics of an expert” is fully devoted to this topic. In addition to keeping 
confidential and proprietary information confidential, the moral imperative requires the non-use of 
confidential information for the personal interests and in the interests of third parties, etc. When 
considering issues related to the possible occurrence of conflicts, as well as when conflicting 
assessments appear, the expert should strive to ensure an honest discussion of all (including opposing) 
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opinions, avoid conflicts of interests, resolve all controversial issues on the basis of facts and openness, 
adhere to a collegial decision-making model. 

In connection with the emergence of a new type of accreditation examination, we conducted on-line 
questionnaires of 43 experts who had already taken part in the remote examination. When analyzing 
the attitude of respondents to the positions of the “Code of Professional Ethics of an expert”, it was found 
that 65% of the participants consider the new regulation to be correct and effective.  In the same time, 
35% of experts believe that they are deprived of the opportunity to clarify data from an accredited 
organization quickly. The format of the “Code of Professional Ethics of an expert” was evaluated as 
outdated and does not meet modern requirements for the work of experts. This, according to current 
experts, negatively affects the objectivity of the results of the examination. 

4 CONCLUSIONS 
The change in the practice of conducting accreditation expertise as a result of restrictions associated 
with the pandemic Covid-19 has put forward new requirements for the professional qualifications and 
personal qualities of existing experts. The experts had to use new remote examination formats to 
analyze the materials submitted for accreditation. The novelty is the lack of direct contacts with 
representatives of the educational organization. Under these conditions, the provisions of the “Code of 
Professional Ethics of an expert” have not lost their significance.  

“Code of Professional Ethics of an expert” defines the requirements for the moral behavior of specialists 
who have established the powers of an individual as an expert for the right to involve in the accreditation 
examination of educational activities in the main educational programs. The “Code of Professional Ethics 
of an expert” has some positive assessment from the standpoint of the wishes for the moral behavior of 
the expert. However, the content of this “Code of Professional Ethics of an expert” does not fully reflect 
the requirements for the objectivity of the assessment of the examination due to the lack of the possibility 
of clarifying conceptually important positions from the standpoint of obtaining additional information. 
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Abstract 
This article is concerned with the analysis of possible aspects of the development of technical thinking 
and how they are influenced, or supported, or what patterns emerge in this area along with the 
development of digital literacy. Nowadays, the issue of literacy has become a rather fundamental social 
phenomenon that evolves along with the development of society. Each of us certainly remembers the 
original meaning of the word literacy - the ability to read, write and count. These skills have not been 
commonplace in human history and, until about the 15th century, were primarily the preserve of the 
social elite. Today, the situation is different in most of the world, and literacy rates have essentially 
become an indicator of a society's cultural maturity. Thus, when we consider the notion of digital literacy, 
which has become a phenomenon in today's technologically advanced society, we logically see a link 
between technical thinking, technical literacy (in this case, rather technological literacy) and digital 
literacy. This paper looks at how digital literacy relates to technical literacy in relation to technical 
thinking, and how these literacies condition each other. It is a theoretical study in the form of a reflection 
based on the results of research conducted in the Czech Republic in recent years in this area and in 
comparison, with foreign research. 

Keywords:  technical education; technical thinking; digital literacy; teaching; pedagogy; subject didactics. 

1 INTRODUCTION 
Technical thinking can be defined in many ways, but it always involves skills that are associated with 
creativity in the sense of designing, making, etc. One definition states that technical thinking is "the sum 
of knowledge, skills and experience that can be used to solve the sub-problems of the process of 
designing and manufacturing a product, and the final synthesis of all applicable facts that the solver 
arrives at to create a project, i.e. to a complete solution of the design and manufacturing process of a 
product" or also that "technical thinking is the process of reflecting and using natural laws and technical 
principles in technical creations and technological processes" [9], [19] and so we could give many other 
similar definitions. Thus, in general terms, technical thinking is a set of knowledge and skills that enable 
us to use a technical device or its development, production, adjustment, etc. Because of information, 
the in this thinking, knowledge is created about the differences and also the correspondences of the 
object of thinking, about the foundations of this object, about its nature and context.  

Technical thinking is a certain specific form of thinking, which is defined by the subject (which it deals 
with) and its specifics. In terms of content, the term is very broad, as even technology itself is a broad 
concept, and moreover, the term can be further extended to include degrees such as layman, amateur 
or professional [2]. The scope of this concept can be used to define creative and critical thinking, among 
other things [3]. It is understandable that, like technology itself, technical thinking and its levels change 
over time. If we look at the field of teaching, we must clearly state that technical thinking and its 
development is a key building block in education and teaching in technical fields and subjects, but not 
only in them. Elements of technical thinking can also be found in historical or artistic disciplines.  

Technology is determined by the subjective goals of the individual as well as by the requirements and 
goals of society and is therefore defined by subjective and objective possibilities, which naturally 
requires certain specific procedures, methods and ways of thinking. The development of technical 
thinking is one of the aims of education. Therefore, the process of solving technical problems and the 
related methods appropriate to each step of the solution from the initial to the final state are themselves 
the subject of teaching, they are included in the didactics of technical education, they are the subject of 
teaching technical subjects. Technical thinking and the requirements placed on it must then also be 
defined in practical situations within the framework of teaching. This brings us to the fact that the level 
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of pupils' technical thinking should reach the threshold of 'technical literacy'1,2, which is an essential form 
of literacy in the family of other literacies such as mathematics, science, language, etc., enabling pupils 
to know the purpose and importance of technology and technical activities, contributing to stimulating 
and developing pupils' psychological potential and manual skills, equipping pupils with a system of basic 
technical knowledge and skills and introducing pupils to technical professions. Similarly, digital literacy. 
The concept of digital literacy has become widely known thanks to Paul Gilster and his book Digital 
Literacy [10], in which the need to acquire new literacies for life in the century of the Internet, the network 
that connects the whole world, is presented. By digital literacy we mean the set of digital competencies 
(knowledge, skills, attitudes, values) that an individual needs to be secure, confident, critical and creative 
use of digital technologies at work, in learning, in leisure and in their participation in social life [13]. We 
understand digital competences as transversal key competences, i.e. competences without which other 
key competences cannot be fully developed [13]. This concept is very similar to technical or 
technological competences. Indeed, this corresponds in part to a common medium (the Internet without 
technology would not exist and is meaningless).  As with technical literacy, the basic characteristic of 
digital literacy is applicability [17], i.e. the use of digital technologies in various activities, in solving 
various problems. This also implies, similarly to technical literacy, their variability over time according to 
the changes in the way and breadth of the use of digital technologies in society and in people's everyday 
life. Even P. Gilster [10] understands digital literacy as the ability to understand and use information in 
multiple formats from a variety of sources, both digital and non-digital, and emphasizes that digital 
literacy requires more critical thinking than technological competence to make informed decisions. 
Technological competencies, however, are necessary to acquire content. A certain level of knowledge 
in technology (use, functionality ...) is a prerequisite for digital literacy.  This is also due to the fact, that 
current technologies are largely intertwined with or identical to information and digital technologies. 

2 TECHNICAL THINKING IN RELATION TO DIGITAL LITERACY 
It is well known that technical thinking has a number of specificities that arise from the nature of 
technology. In this context, digital literacy is closely linked to technical thinking, where one of the 
specificities is the constant connection between theoretical and practical components, and another is 
the purpose-means relationship. It is always about finding the optimal way to achieve the goal or 
purpose. In order to achieve the purpose or goal, various means or technical or rather technological 
knowledge can be used. Thus, evaluative and critical thinking is exclusively applied here, as well as 
analysis, synthesis, abstraction, concretization, classification or analogy. A view of the whole is 
important because the whole forms the framework for its parts [19]. 

Today's generation encounters technology practically at the moment of their birth, they are in contact 
with them on a daily basis. This means that children begin to develop habits and attitudes related to 
technology use at an early age [13], [23]. We know and understand that pupils need to develop digital, 
computing and other subject-specific competences related to the use of digital technologies from the 
beginning of their schooling in a system that encompasses the whole school curriculum, incorporating 
pupils' activities in school and their experiences of activities outside school. Constructivist approaches 
appear to be particularly relevant in this regard, since according to the principle of pedagogical 
constructivism, knowledge is constructed by connecting fragments of information from the external 
environment into meaningful structures with which we perform mental operations conditioned by the 
appropriate level of our cognitive development [4]. Thus, according to the constructivist theory of 
learning, the learner takes away from the learning what he/she has experienced during the learning, 
what he/she has done, and the experience gained in and out of the classroom represents knowledge 
that is not communicable other than through his/her own experience [12]. This approach combines 
formal and informal education3, which are the mainstays of the development of technical and digital 
literacy and information literacy. According to Grecmanova et al. what the subject has already built in 
his mind provides him with a comprehensive schema, a framework of knowledge that serves as a basis 

 
1 Definition of technical education. Retrieved from: https://www.mpo.cz/assets/cz/prumysl/zpracovatelsky-

prumysl/2017/5/V2_Definice-obsahu-TeV-na-ZS.pdf 
2 Promotion of polytechnic education thematic area concept in the P-KAP project. Retrieved from: 

http://www.nuv.cz/uploads/P_KAP/ke_stazeni/pojeti/P_KAP_Pojeti_Polytechnika.pdf 
3 Non-formal education or learning takes place "alongside the formal education system". It is provided in the activities of various social 

or non-profit organisations and sometimes other entities, e.g. economically active ones. It is primarily aimed at leisure activities and 
practical or otherwise relevant content, possibly needed for a person's various activities. Motivation and preoccupation here lead to 
surprising results and course of activities [14]. Importantly, the educational function is usually oriented towards skills and 
competences, so it is an application of the process aspect relevant also for formal technical education [5]. 
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for new knowledge yet to be built [11]. Just in the contexts contained in pedagogical constructivism is 
the pupil's experience, the pupil's conception, the preconcept, etc. [20]. 

If we start from the pupils' experience of using, using and creating information objects, digital 
technologies and virtual resources and tools, then in accordance with the principles of constructivism 
and the requirements of society, it is necessary to project this area into formal education and to use all 
the previous experience, knowledge and skills from non-formal education [18], [22]. 

 
Figure 1 The concept of the development of students' digital and technology competences. 

In Figure 1, digital literacy is determined by digital competencies and computational thinking in 
conjunction with technical thinking and subject matter of a given discipline. This division can be seen as 
a kind of picture of integration into the educational curriculum4,5. The horizontal division then 
distinguishes between learning objectives and related learning activities. In the left part, the objectives 
are mainly focused on the development of the pupil's information and digital competences, and in the 
right part the development of the pupil's other competences is pursued with regard to his/her current 
digital, computer and technological competences. In the vertical breakdown, the learning objectives and 
related learning activities are listed according to the way in which the development of specific 
competences is included in the curriculum and according to the methods and forms that teachers choose 
for specific teaching. At the top of the diagram are listed the learning objectives and activities that occur 
or are appropriate to be addressed and included cross-curricularly, in connection with the 
implementation of other educational content. These are activities in which pupils work with technologies 
relevant to everyday life situations. At the bottom are objectives and activities that are specific to the 
subject, i.e. based on the traditional view of the subject organization of educational content [19]. 

The question of the unsolved or the unknown always has a motivating effect and influence in teaching, 
so that pupils actually enjoy learning through discovery [6], especially if it is in relation to prior knowledge 
and experience. Already according to J. Piaget, knowledge itself is not a copy of reality, to know an 
object implies manipulation, modification of understanding of the context and essence. 

In the context of digital literacy development, we perceive the dual nature of technical design thinking 
and technical functional thinking, which is linked to cognitive and creative thinking [9]. Cognitive thinking 
is analytical in nature and in problem solving has an auxiliary function of preparing the intellect for 
creative synthesis, on the other hand, creative thinking builds on cognitive thinking and in line with the 
development of digital literacy, provides a wide scope for the learner to understand and combine, create 

 
4 National curriculum in England: computing programmes of study. Retrieved from: 

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study 
5 K–12 Computer Science Framework. Retrieved from: https://k12cs.org/ 
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and explore and thus develop. Both processes thus play an important role in problem solving and 
condition the development of digital literacy.  

If analysis is a fundamental feature of cognitive processes in both exploration and technology, and 
synthesis is a fundamental feature of creative processes again in both, there is a psychological boundary 
between cognitive and creative processes involved in thinking in developing digital literacy, between 
analysis and synthesis in this area. We can also predict that it is a boundary that is permeable and 
transitional, which, although it divides the thinking process into a cognitive, analytical part and a creative, 
constructive part, it allows for their intermingling. This transitional boundary is at the same time a symbol 
of the transition from analysis to synthesis, from quantity to quality, from cognitive to creative process, 
from inquiry to creative activity, both in the technical and informational, digital sense. The question of 
transition is always a question of fulfilling the conditions necessary to solve a problem. 

3 DIGITAL LITERACY AND TECHNOLOGY LITERACY - A PARADIGM SHIFT 
Although the technological aspect is important, the knowledge of technology itself, including the use of 
computers, is actually rather marginal in contemporary concepts of digital literacy. In today's conception, 
a digitally literate person is one who, for example, also understands the basics of programming 
Therefore, the concept of digital literacy is inextricably linked to the understanding of digital competences 
as sets of knowledge, skills and attitudes, including relevant competences, strategies and values. These 
are the sets of competences needed to identify, understand, interpret, create, communicate and the 
effective and safe use of digital technologies, both their technical capabilities and their and content in 
order to maintain or improve their quality of life and the quality of life of those around them. Digital literacy 
can be seen as the outcome of formal and non-formal education and informal learning, in which relevant 
digital competences can be acquired (see previous chapter).  

For the sake of completeness, we present here, according to A. Martin [15] that digital literacy 
encompasses the ability to successfully perform digital activities that may include work, learning, leisure 
and other aspects of everyday life, i.e. digital literacy: 

• From the perspective of the individual may vary depending on his/her particular life situation and 
also evolve as a lifelong process according to the changing life situation of the individual; 

• Is broader than computer literacy and includes elements drawn from several related literacies; 
• Requires the acquisition and application of knowledge, practices, attitudes and personal 

characteristics that support the ability to plan, implement and evaluate digital activities in solving 
life tasks; 

• Includes the ability to be self-aware as a digital as a digitally literate person and to reflect on the 
development of one's own digital literacy. 

The contemporary conception of digital literacy is directly related to the understanding of digital 
competence as a set of knowledge, skills and attitudes, including relevant competencies, strategies and 
values, necessary for using digital technologies to perform tasks, solve problems, communicate, manage 
information, collaborate, create and share content and acquire knowledge effectively, appropriately, 
critically, creatively, autonomously, flexibly, ethically and thoughtfully, as evidenced in the DIGCOMP 
project materials [7], [8]. Here again, let us note the issue of technology, which is part of the conception of 
digital literacy and even though it may be real or virtual (however, even these have a basis in tangible 
technology). Digital literacy is then conceptualized as encompassing three main areas, which are [1]: 

• Instrumental knowledge and skills for effective use of digital tools and resources;  
• Advanced knowledge and skills for communication and collaboration, information management, 

learning, problem solving and meaningful participation; 

• Attitudes to use skills strategically in an intercultural, critical, creative, responsible and 
autonomous way. 

Instrumental knowledge and skills are partly linked to technical or technological literacy and are a 
prerequisite for the development or effective application of advanced knowledge and skills. These are 
the skills needed to use digital tools, to be able to operate and set them up, and to add additional 
components where appropriate, taking into account the networked, visual, dynamic or other nature of 
technical tools. This includes various complex sub-competences, e.g. knowing and being able to use 
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technology, understanding the use of network resources but access and use digital media in different 
formats and platforms, etc. 

Thus, technology is part of the development of digital literacy and digital literacy is conditioned by the 
development of technical and technological competences, technical thinking, technical literacy. These 
conditionalities arise precisely from the penetration of digital-based technologies into various fields and 
activities of human beings, and thus the demands for related knowledge, skills, attitudes, which are 
interwoven from various fields of science, are also increasing. In the context of education, it is therefore 
problematic to develop all of this in isolation from the interdependence - but in doing so we are changing 
the basic paradigm of education. If we take this from an educational perspective then we need to 
approach the issue of developing digital literacy in line with aspects of developing technical thinking in 
all areas and subjects of education. The active, creative and critical use of technology develops digital 
literacy and helps in deepening subject knowledge through technology. This leads to basic principles of 
information processing and the ability to apply computing practices in solving non-informatic problems 
using technology and technical knowledge and skills. The above can be considered a new approach to 
integrating the development of digital and information competences into the educational curriculum, but 
under certain predefined conditions [19]: 

1 The promotion of technical thinking in cooperation with the development of digital competences 
is an essential part, starting from pre-school education as part of the polytechnic principle of 
education. 

2 The support of the above-mentioned development must be followed by the development of 
computer thinking as part of the development of digital competences in children, pupils. 

3 Educational objectives and contents of educational disciplines/subjects in the curriculum must 
include the ability to work with information, technologies, and especially digital technologies. 

4 METHODOLOGY 
The development of digital competences in conjunction with technical competences can be fully 
considered as one of the general yet fundamental goals of education. The research conducted in early 
2020 focused on future teachers of the Faculty of Education and aimed to identify certain knowledge 
and user specificities in connection with technical literacy and their digital competences. In the research, 
we addressed the areas of:  

- Applications used by prospective teachers to communicate.  
- Digital services and software used for teaching.  
- Use of digital technologies for didactic purposes.  
- Assessing the level of knowledge in software and hardware, communication and security. 
- Ability to work with technology in a user and professional sense.  

A questionnaire was developed for data collection, which consisted mainly of multiple-choice items, 
some of which used a Lickert-type scale, while others allowed for the selection or ranking of responses. 
Some items could also be supplemented with the opinion of the respondents themselves. The 
questionnaire was implemented as an online form using Google Forms. At the end of data collection, 
the total number of respondents was 105. The data were analyzed using standard tools in MS Excel 
(averages, percentages, etc.).   

5 RESULTS 
In the area of applications used by prospective teachers for communication, questions were asked about 
the means -applications and the frequency of their use for communication. The response options were 
on a four-point scale with grades of 'always', 'often', 'sometimes' and 'never'. Of the answers obtained 
on the type of application, the respondents mentioned the following: e-mail, Internet telephony services 
(Skype, Messenger, WhatsApp...) and discussion forums (chat rooms, blogs). Of these tools, 
Messenger was the most frequently used by respondents - 82% in total. Other communication tools are 
used only occasionally in about 10% or less. Following these responses, a question was asked about 
the use of social networking sites (Facebook, Twitter, Instagram, Yammer, Google+ and WhatsApp). 
Facebook was the most frequently used network (47% use it several times a week). The second most 
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used network was Instagram, with 32% of respondents coming into contact with it several times a week. 
Respondents then mentioned the use of other social networks as a minimum. 

As these are future teachers, we asked about the digital services and software they would use for 
teaching. Respondents' answers included cloud services, OneNote, graphic editors, presentation 
software, QR codes, videos, animations and other digital learning tools (e-publications and e-learning 
resources, webinars, online educational courses, virtual labs, e-learning). Most respondents then 
reported that they would use presentation software for teaching (92%), but 69% would also use other 
digital tools in combination such as videos, animations and graphic editors, electronic publications and 
e-learning resources (56%). E-learning, for example, would be used by 34% of respondents. We did not 
find a correlation between the ability to communicate online and the use of software and online 
applications for learning.  

Following on from the previous questions, questions were then asked about the use of digital 
technologies in teaching for didactic purposes, as this is an area that future teachers should be guided 
to by their training. The results of the survey showed that the respondents mainly see digital technologies 
in teaching as an opportunity to better understand the subject matter (89%), to create an overall picture 
of the subject matter (82%) and to better remember the material (81%). The least frequent response 
was the reason for analysing problems related to the curriculum (69%). Here, however, we could see a 
link with the use of digital services and software for conducting lessons. 

Finally, we were concerned with assessing the level of knowledge of software and hardware.  The 
cumulative frequencies of positive responses from software are as follows: the most confident of all 
respondents in terms of being able to explain what file and document sharing means (79%), MS Office 
applications (74%) and learning applications (71%). Just over 50% can explain what cloud services 
mean (51%). 45% of respondents could explain the term LMS - e.g. Moodle. However, only 21% could 
explain what an RSS feed means. In terms of hardware knowledge, the cumulative frequency of positive 
answers in this area is as follows: 97% of respondents could explain what an e-reader means, 86% 
could explain a convertible laptop, 48% a visualizer, 43% a voting device, 68% could explain a phablet, 
65% an interactive table. Looking at these results, a pretty good knowledge of software tools and 
hardware can be traced.   

When assessing the level of knowledge in digital communication, the cumulative frequencies of positive 
answers show that respondents would be best able to explain terms such as social networks (89%), 
blogs (87%), shared documents (81%), video conferencing (75%), internet telephony - e.g. Skype, 
Messenger (78%). Fewer could already cope with terms such as tweets (47%) or virtual assistant (31%). 
Overall, the responses appear to be very balanced in terms of digital communication and ability to 
explain. The concept of social networking is then quite dominant. 

The last point of our research was then to assess knowledge in the area of digital security. The 
cumulative frequencies of positive responses show that respondents would have the least difficulty 
explaining the concepts of spam (91%), computer viruses (87%), and cyberbullying (85%). They are 
less familiar with terms such as open licence and content (76%), hoax (75 %) and digital footprint (60 
%). They are least likely to be able to explain the content of the term phishing (57%). Interestingly, 
however, in this important area, subjective understanding ratings for none of the terms fell below 55%. 

In the next part of our research, we addressed the question of the relationship between technology and 
digitalization. In this context, we also asked, among other things, about technical construction kits as 
didactic tools that appropriately link information and technical literacy. Figure 2 shows the four most 
frequently reported subjects (including leisure activities) with lessons combining information, digital 
literacy with support tools in the form of building blocks. As can be seen here, for the majority of 
respondents, the main area of interest is problem solving and, in the case of the computer science 
subject, programming and algorithmization supported by didactic tools such as robots. In the subject of 
Technical Education, the most frequent area of interest is learning how technology works and 
competition, where respondents mainly work with the construction part of the kits. Unsurprisingly, in 
physics education, this realisation is focused on measurements using sensors. This shows that cross-
curricular relationships do play an important role here. 

There are now a considerable number of technical kits on the market that can be used in teaching. 
According to the answers of our respondents, it is clear that the leading position is occupied by 
construction-oriented kits, such as LEGO or MERKUR, which are technical kits that link the field of 
construction with robotics, programming. Many respondents also mentioned a combination of several 
building blocks. 
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Figure 2 Active experience with technical kits in teaching 

6 CONCLUSIONS 
In the digital age, technology, technical thinking, technical literacy become a prerequisite for literacy and 
the development of conceptual functional thinking. O. Neumajer [16] states that: "being digitally literate 
no longer means just knowing how to use a computer". In other words, technical thinking and technical 
literacy is a prerequisite for digital literacy and, in a way, for computational thinking. Technology will 
evolve ever faster and we need to be prepared for this pace. Preparation for life in a digital society is 
determined by education, or rather by teachers and their approach to educating students. Unfortunately, 
however, we are currently seeing a trend where pupils are often ahead of their teachers in knowledge 
and skills of the digital world, but fortunately not in attitude. Knowing how to use apps does not mean 
having the skills to implement them. Combining both, i.e. technical knowledge and skills with digital and 
information skills, is the only possible way to develop the individual and thus the whole society.       

Changing the role of the teacher and his/her approach to educational content is one of the conditions 
for achieving the goals that are not only officially set out in the strategies6,7, but that arise from life, 
whether professional or personal. The world, development will not stop if we ignore natural social, 
economic and other processes.    

One can fully understand the constant increase in the amount of information that needs to be included 
in the curriculum and at the same time prepare teachers, both current and future. Teachers' capacity to 
meet society's ever-increasing demands for the scope and volume of information, combined with the 
quality of teaching, is limited. Teachers need to consider methods that save time while ensuring that 
pupils get the most out of the classroom. It is therefore essential to modernise teaching, including 
methods and tools. A necessary, but not sufficient, condition is that the teacher must be willing, able 
and able to use all the tools available today, including technical ones. Today's teachers acquire digital 
competences in conjunction with technological competences formally, informally and informally, but use 
technology in teaching more for their preparation for teaching and much less directly in teaching. This 
is the state of Czech education in the twenty-first century. Education in the Czech Republic is still at the 
stage of discovering the possibilities of using technology in teaching. This can be inferred, among other 
things, from the number of professional articles at national conferences, but also from interviews with 
 
6 Education Policy Strategy 2030+ Retrieved from: https://www.msmt.cz/vzdelavani/skolstvi-v-cr/strategie-2030 
7 Government Digitalisation Programme of the Czech Republic 2018+. Retrieved from: https://www.mpo.cz/cz/podnikani/digitalni-

spolecnost/program-digitalni-cesko---243487/ 
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teachers. We believe that a possible problem in the underutilization of technology as an educational tool 
may be due to a lack of understanding of its advantages already during the professional training of future 
teachers, who reflect this during their teaching practice. There is a need to change the overall approach, 
to give more room for innovation in education, for example by combining the experience of practicing 
teachers with the informal perspective of student teachers. 
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THE EXPERIENCE OF INVOLVING FIRST-YEAR STUDENTS IN 
RESEARCH ACTIVITIES 

E. Kazakova, E. Moshkina, O. Sergeeva, E. Tikhomirova  
Petrozavodsk State University (RUSSIAN FEDERATION) 

Abstract 
The training of highly qualified specialists requires continuous improvement of the educational process, 
which should be based on the student's personal activity. COVID-19 has made changes to the well-
established training system. To maintain the effectiveness and quality of the educational process in the 
specific modern conditions of blended distance and traditional learning, it is necessary to introduce 
changes in the familiar forms of organizing educational activities by integrating well-known educational 
technologies into the online learning process. 

We use the motivation and activity concept of active learning in teaching physics. This concept implies 
a comprehensive, systematic approach to enhancing cognitive activity using all possible means of 
organizing and conducting the educational process. 

When teaching engineering students, the task is to develop students’ research and experimental skills. 
It is important to start this work from the first year. We implement this approach in two ways: as a part 
of the training activities in laboratory practical classes and by involving students in research and project-
based activities. Research activities allow students to acquire the skills necessary to perform scientific 
research, develop independence and initiative, intensify students’ cognitive activity, and contribute to 
the creative thinking of a future engineer. However, at present, the training format imposes restrictions 
on students’ performance of experimental activities. The performance of computer laboratory works 
does not allow students to use the advantages of a "live" experiment to develop research skills. Focusing 
on a practice-oriented approach, we pay attention to the discussion of the experimental procedure, 
specifics, and nuances of experiment implementation in laboratory and practical classes. Also, students 
are invited to participate in project activities, the topics of which are aimed at studying the methods of 
setting up classical physical experiments. 

To attract students to research activities, we have organized a section for first-year undergraduate 
students within the Scientific Student Conference held annually at our university. This year, amid the 
pandemic, the implementation of experimental activities presented a challenge, so the project topics 
were adapted to the specifics of the blended learning format. The topics of research projects that were 
proposed required independent study of issues that go beyond the scope of a regular physics course. 
The work was carried out using the flipped classroom technology. The topics proposed for research 
concerned the methods of setting up classical physical experiments, the study of physical phenomena 
of applied significance, and the biographies of great physicists in terms of their contribution to science. 
This year, 15% of the first-year undergraduate students of the Physics and Technology Institute of 
Petrozavodsk State University presented their research results in the conference section.  

The presented experience ensures students’ educational activity and promotes their involvement in the 
educational process. Engagement in scientific research in the first year works for the long run, allowing 
the student to develop universal competencies throughout the entire period of study, such as the ability 
to self-study, receive, analyze and systematize information, and think critically.  

Keywords: active and experimental learning, project-based learning, flipped classroom, teaching 
physics, research activity. 

1 INTRODUCTION 
The training of highly qualified engineers requires continuous improvement of the educational process, 
which should be based on student's personal activity. The development of general cultural, general 
professional, and professional competencies of a university graduate has to be carried out not only 
through students’ educational activities but also through students’ scientific research activities. 
Research activities allow students to acquire the skills necessary to perform scientific research, develop 
independence and initiative, intensify students’ cognitive activity, and contribute to creative thinking. For 
a university professor, the introduction of some elements of research in teaching a discipline (course) 
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allows enriching traditional academic forms of education delivery (lectures, seminars, and laboratory 
activities); applying methods of developmental (active) learning (problem-based learning, project-based 
learning), forming students' professional skills by selecting relevant research topics and educating 
specialists with increased creative potential [1, 2]. 

To accomplish the task, the content of the course should be built in such a way that, despite different 
levels of initial training, first-year students could find their own individual learning paths. The authors of 
the article teach physics to the first-year undergraduate students majoring in the technical areas of 
training at Petrozavodsk State University (PetrSU). We already have experience in implementing project 
activities in the educational process. We propose to involve students in research activities, starting from 
the first year of university studies. 

The writer Mark Twain wrote in one of his literary works: “There is something fascinating about science. 
One gets such wholesale returns of conjecture out of such a trifling investment of fact” [3]. Therefore, 
any educator wants to teach their students to reflect, acquire knowledge and enjoy each of their insights 
and discoveries. Every small victory will then be an incentive to new achievements. Each academic 
discipline has its own philosophy, and the educator should help students to grasp it. Obviously, it is only 
on the basis of a positive attitude to educational activities that students can obtain stable knowledge, 
skills, and abilities that meet the requirements of professional training. 

The purpose of this paper is to share the experience accumulated by the authors in this field, to discuss 
the directions, forms, and methods of how to organize and implement an interactive approach to the 
educational process. 

2 METHODOLOGY 
When organizing and implementing the research activities of first-year students in the study of physics, 
we comprehensively use various modern educational technologies. 

The motivation and activity concept of active learning focuses on the dynamic characteristics of students' 
motivation, their natural variability and mutual influence. It should be taken into account that cognitive 
motivation is not a priority for most students. A significant role in skills and knowledge acquisition is 
played by the motives for obtaining a qualification and other motives (social, personal) that affect 
student's activities. The basis of the approach is the activation of students' educational activities due to 
the actualization of the entire complex of personal motives of various directions. Therefore, the 
development of learning activities is determined by the influence of motives that are different in 
orientation and strength [4, 5]. 

According to the authors, one of the promising areas in the development of active learning is students’ 
involvement in research activities, starting from the first year of university studies.  During this period of 
study it is very important to give a student the opportunity to get a “feel” for science, so that a student 
had a chance to try to solve a task independently, even if it is not difficult enough, and, thus, to 
experience the joy of learning. We implement this approach in two ways: as a part of the training 
activities in laboratory practical classes and by involving students in research and project-based 
activities. 

The organization of students’ scientific research activities in the first year is a challenging task. The 
experience has shown that the vast majority of first-year undergraduate students mostly do not 
participate in research activities, since they still do not possess the necessary research skills. As a rule, 
such activities begin in the third year of studies as part of the course projects and preparation of the 
graduation thesis. 

In the first year of undergraduate studies, research activities are not included in the curriculum, being 
additional and optional, i.e. expanding the scope of the main educational process. Therefore, educators’ 
active efforts are important to involve students in research. In order to motivate students to participate 
in research, we, first of all, appeal to their internal motives, including interest in the activities, the desire 
to gain new knowledge and skills, willingness to independently achieve the results and overcome 
difficulties that arise during the activity completion. In this regard, we try to consider students’ interests, 
to provide an opportunity to develop their existing abilities. When planning research topics, we take into 
account the disciplines being studied and give an opportunity to combine the topic of the scientific 
research performed with student’s professional orientation. However, we also take into consideration 
external motives that encourage students to participate in research [6]. For example, we award 
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additional points in physics based on the learning outcomes within the technology of point-rating 
assessment. 

We actively use project activities to develop students' research skills and abilities. The methodological 
basis of project-based learning is the project method - a way to achieve educational goals by developing 
a problem that should end with a real result, formalized in one way or another. 

As a rule, first-year student’s research in physics is of an applied nature or information-oriented. Applied 
research is related to the implementation of a laboratory experiment, the development of a physics 
demonstration setup, etc. Information research consists in the information search for a physical object 
or phenomenon, information analysis, structuring, and generalization of facts. Information research can 
be divided into historical and methodological. Historical research is aimed at studying unknown pages 
of the history of physics, social and professional activities of scientists. A study of any phenomenon or 
process can be considered in-depth and comprehensive only after exploring its evolution from its origin 
to the present state. Methodological research is most often conducted as phenomenological, dedicated 
to the theoretical study and description of a phenomenon.  

We provide students with a ready-made list of research topics, as well as give them an opportunity to 
choose a topic for research themselves. Before starting to research the topic, it is necessary to draw up 
a plan that will reflect the main stages of project activity: 

- Development of the topic, statement of the problem, goal setting; 
- Analysis of literary sources; 
- Generalization and systematization of the information obtained; 
- Choice of ways to achieve the objectives of the study; 
- Conducting laboratory or theoretical studies; 
- Analysis of the results obtained. 

Depending on the complexity of the research topic or the amount of work to be completed, we divide 
projects by the number of participants into individual and group ones. The main topic can be divided into 
subtopics and distributed among the participants. The strategy of involving students in group research 
makes it possible to include a larger number of participants in research activities, teaches them to 
achieve goals together, and increases motivation to perform research. 

To involve first-year students in research, we use some of the elements of the flipped classroom model. 
This pedagogical approach allows students not only to self-study new material but also to creatively 
apply the studied theory in practice under the guidance of a professor and conduct research activities 
based on new knowledge. 

An integral part of the research activities is participation in scientific seminars and conferences which 
provide students with the opportunity to report their research findings. This gives students a chance to 
express themselves, learn how to speak in front of an audience, contributes to self-development and 
self-improvement. Such tasks make it possible to expand the scope of students' active-learning 
activities, develop creative and analytical thinking, broaden students’ scientific horizons, and form the 
skills of a researcher and communication skills [1, 2]. 

3 RESULTS 
Before the epidemiological situation in the world changed, and no one knew about COVID-19, we had 
invited first-year students of the Physics and Technology Institute of PetrSU to take part in various 
projects in physics, starting from the first months of their studies. The project work consisted in creating 
working models of devices that demonstrate physical phenomena and processes, preparing scientific 
reports for seminar presentations, in a foreign language as well; conducting research for interdisciplinary 
projects [6]. 

When forced to switch to distance learning, we tried to create conditions for maintaining students’ 
motivation to participate in scientific research activities. This required changing approaches to the use 
of the familiar forms of organizing educational activities. This has become especially relevant for 
laboratory practical classes. As a rule, students perform an experiment in educational physics 
laboratories using real experimental setups. In the context of distance learning, students were invited to 
perform project tasks the topics of which were related to the study of methods of classical physics 
experiments. The self-learned material was supposed to be presented in the form of an oral message 
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in an online class. This way of reporting the research findings allowed presenters and listeners to be 
active participants in the educational process, providing conditions in which students themselves could 
discover, acquire, and analyze information. 

To actively involve students in self-directed research activities, the professors of the Institute of Physics 
and Technology of PetrSU organized a section for first-year students within the Scientific Students’ 
Conference, annually held at PetrSU. The section held in the spring of 2021 was called "Physical and 
mathematical problems in educational and research activities in the first and second years of 
undergraduate studies". In the context of predominantly distance learning, the implementation of 
experimental activities presented a challenge, so the project topics were adapted to the specifics of the 
blended learning format. The project topics that were proposed required a self-study of issues that go 
beyond the scope of a regular physics course. The topics concerned the methods of setting up classical 
physics experiments, the study of physical phenomena of applied significance, and the biographies of 
great physicists in terms of their contribution to science. Especially valuable in this regard were the 
topics containing material from several sections of physics. Along with its novelty, the study of such 
material allowed the student to additionally establish logical connections between concepts and 
phenomena, and develop cognitive abilities. Here is a list of topics that aroused the greatest interest 
among students and were orally reported on in the Students’ Conference section: 

1 Thermodynamic and statistical definition of entropy. Entropy in natural and exact sciences. 
Entropy in philosophy 

2 The Doppler effect 
3 Ludwig Boltzmann – the founder of classical statistical physics 
4 Experimental proof of the conceptual issues of the molecular-kinetic theory 
5 Obtaining a high vacuum 
6 AC rectifiers. The principle of rectification 
7 Inductors, their types and application in electrical engineering 
8 Investigation of the principles of smoothing filters when rectifying electric AC 
9 Experimental study of the surface tension coefficient of liquids  
10 Mathematical description and experimental study of harmonic oscillations 
11 Thermal conductivity of solids 

15% of first-year students of the Institute of Physics and Technology took an active part in self-directed 
research activities; they presented their research findings at a Student Conference. The meeting of the 
section was held in a face-to-face format. For most students, this was most likely their first experience 
of speaking at a conference. All the speakers took a very responsible approach both to the speech 
preparation process and to the reporting itself. Each performance was accompanied by a PowerPoint 
presentation. The participants’ answers to the questions were very competent and interesting. Following 
the results of the meeting of the section, 5 prize-winners were selected. 

To assess the effectiveness of the measures taken to involve first-year students in research, we 
conducted a survey of students. Only 12% of the respondents answered positively to the question of 
whether they realized the practical significance of the topics studied in physics for further professional 
activity. When asked which creative activities within the physics course were of interest and appealing 
for the respondents to take part in, the following options were selected: 

- Developing and performing working physical models of various devices with one’s own hands – 26%; 
- Conducting experimental research and speaking at a scientific seminar or conference – 14%; 
- Reporting on scientific and popular science topics at the seminar – 12%; 
- Preparing and performing demonstration experiments in a physics class – 8 %; 
- Preparation of a report on the chosen topic in a foreign language – 6%. 

However, about a third of students did not express a desire to take part in research and project-based 
activities. More than half of the students (56%) responded that participation in creative activities 
(individually or in a team) could motivate them to study physics. 49 % of students noted that they were 
comfortable with getting new knowledge in physics not only during regular class hours but also by 
participating in an experimental research project. 
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The research findings indicate that first-year students can and should be involved in research activities. 
Even so, predominantly distance learning does not interfere with this process. At first, many students 
take part in them, relying on a pragmatic motivating factor, wanting to get additional points for the 
completion of the assigned activities. However, the experience shows that an educational and cognitive 
motivational factor also comes up as a result of the participation of novice researchers in learning 
activities, which contributes to the achievement of the goals set by professors: to instill interest in 
scientific research, to identify and develop creative abilities, to form knowledge, and research skills. 

4 CONCLUSIONS 
Throughout the entire period of university studies, students’ scientific research is a comprehensive, goal-
oriented, and methodically justified system, in which the complexity of the tasks being solved is 
consistently increasing. First-year students’ engagement in scientific research ensures educational 
activity and works for the long run, allowing the student to develop universal competencies throughout 
the whole period of study, such as the ability to self-study, receive, analyze and systematize information, 
and think critically. We believe that the work in this area should be continued by means of expanding 
the arsenal of techniques, methods, and technologies for organizing first-year students’ research 
activities, thus, making them an integral and significant element of the educational process. 
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VERSATILE LEADERSHIP AND ACTION RESEARCH APPROACH 
TO MANAGERIAL SKILLS DEVELOPMENT – CASE OF ŠKODA 

AUTO COORDINATOR PREPARING FOR ADVANCEMENT 
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Abstract 
The paper presents case of a young coordinator of two projects teams who was assigned a task to 
improve his meetings management skills. Team composed of this coordinator from ŠKODA AUTO and 
two academics identified a combination of versatile leadership and action research approaches as being 
appropriate in this respect. Paper is divided into three parts. 

The first part presents a brief overview of the versatile leadership theory as well as of the versatile style 
of the meetings management. Theory of versatile leadership represents an approach which thinks about 
management and leadership in terms of opposites which are both useful and complementary. It refers 
to three basic principles (Kaiser, 2020): (1) versatile leaders don´t overdo it – overuse of any useful 
behaviour results into a weakness; (2) versatile leaders strike balances; (3) versatile leaders read and 
respond appropriately. These principles must be applied to interpersonal (“how” manager leads) as well 
as to organizational (“what” one leads) aspects of leadership. In consequence versatile style of the 
meetings management can be described as an art to combine and maintain balance between both, task 
related (i.e., appropriate time schedule/length, combination of creativity with critical analysis, of inviting 
contributions with summarizing) and interpersonal (i.e., combination of listening with self-expression, 
paying attention to speaker with observing the reactions of others) processes (Pavlica et al, 2015). 

The second part of the paper describes the way in which methodology of action research and versatile 
leadership were combined. Action research represents a disciplined process of inquiry conducted by 
and for those (“our” coordinator and his project teams in this case) taking the action (Sagor, 2000). The 
action research involves seven steps: (1) selecting a focus (meetings management in this case); (2) 
clarifying theories (theory of versatile leadership); (3) identifying research questions (understanding the 
meetings participants perception of/experience with meetings); (4) collecting data (two rounds of 
questionnaire survey in this case); (5) analysing data (standard statistical analysis of the questionnaire 
data); (6) reporting results (discussion of the questionnaire results with the meetings participants and a 
report to the coordinator´s supervisor); (7) taking informed action (implementation of the findings from 
both rounds of survey). Versatile leadership methodology was reflected in both the content of the 
questionnaire items (see above versatile style of meetings management) and a form of the main scale 
used in the questionnaire. Versatility is measured by the means of the curvilinear scales (Kaplan-Kaiser, 
2021) ranging from minus scores (doing something too little) through score 0 (doing something in the 
right amount) to plus scores (doing something too much). Likert type scales (i.e., the higher score the 
better result) were used on some specific items (i.e., the degree of satisfaction with the meeting´s 
results) as well. 

The third part of the paper presents a detailed description of the ways in which “our” coordinator 
combined action research methodology with versatile view of leadership. It also discusses the key 
results of this project including transferability of our methodological approach to both context of 
managerial skills development in organizations and context of the university students´ education.  

Keywords: managerial skills development, versatile leadership, action research, meetings management. 

1 INTRODUCTION 
ŠKODA AUTO company pays a lot of attention to a systematic development of both young talented staff 
with managerial ambitions and people who already occupy managerial positions. An important role in 
this process is played by academics from ŠKODA AUTO University. This paper describes a case which 
illustrates how two academics from ŠKODA AUTO University (Department of Human Resource 
Management) assisted a young talented coordinator of two project teams in a development and 
improvement of his meetings management skills. This task was assigned to him by his supervisor as 
one of the conditions for a promotion to higher level managerial position. During initial discussions 
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between coordinator and academics it was decided to combine versatile leadership theory with action 
research approach as an appropriate methodological framework for an effective development of the 
team meetings skills. The paper is divided into three parts. The first part presents a brief overview of the 
versatile leadership theory as well as of the versatile style of the meetings management. The second 
part of the paper describes the way in which methodology of action research and versatile leadership 
were combined. The third part of the paper presents a detailed description of the ways in which “our” 
coordinator combined action research methodology with versatile view of leadership. In the conclusion 
of the paper there summarized the key results of, and lessons learned during this project.  

2 VERSATILE LEADERSHIP AND MEETINGS MANAGEMENT 
Theory of versatile leadership represents a very effective way of both reflecting on and developing ones´ 
managerial skills and competencies. As it can be perceived elsewhere (digitalization of society and 
organizations, ongoing crisis caused by covid) today´s environment confronts managers with different 
inconsistencies, uncertainties, unpredictable changes and with a necessity to complete tasks which are 
seemingly or even actually mutually self-exclusive. Versatile leadership theory represents an approach 
which explicitly reflects and addresses all these demands.  

Versatility can be understood as the capacity to read and respond to change with a wide repertoire of 
complementary skills. Theory of versatile leadership represents an approach which thinks about 
management and leadership in terms of opposites which are both useful and complementary [1]. This 
approach refers to three basic principles [2]: 

1 Versatile leaders don´t overdo it: Managers tend to rely on a way of leading that comes naturally, 
has been refined through experience, and has worked in the past. This can lead them to overdo 
their strengths – overuse of any useful behavior results into a weakness. 

2 Versatile leaders strike balances: When managers overdo their strengths, it often comes at the 
expense of neglecting opposing but complementary approaches to leading. 

3 Versatile leaders read and respond appropriately: Versatility requires reading the situation 
accurately, knowing the best way to respond to meet those demands, and responding effectively 
as opposed to responding out of habit. 

In reference to these principles an inclusive model of opposing approaches that make up managerial 
work has been constructed [3]. Model combines two broad distinctions: (1) Kotter´s distinction between 
leadership (doing the right things and inspiring people with a vision of change) and management (doing 
things right and achieving efficiency and predictability through command and control); (2) distinction 
between the interpersonal aspects of leadership (“how” one leads: forceful VS enabling leadership) and 
organizational aspects of leadership (“what” one leads: operational VS strategic leadership). 

Versatility of the managers is measured by a unique method Leadership Versatility Index® (LVI) which 
combines the principles of 360 degrees feedback tools with the philosophy of versatile leadership [3]. 
LVI uses a unique “curvilinear” scale. This scale contains values ranging from -4 to +4. Values within an 
interval -4 to -1 are indicating deficits – behaviors/approaches which managers use (too) little. Values 
within an interval +1 to +4 are indicating excesses – behaviors/approaches which managers use (too) 
much. Value 0 represents a right “amount” of the use of an assessed behavior. 

In respect to the description of a nature of the versatile leadership theory also a versatile style of 
meetings management can be described as an ability to keep and maintain a long-term dynamic balance 
between task related (management) and interpersonal related (leadership) processes ([2], [4]). 

Effective management of the task related aspects of the meetings means: 

• Ability to prepare program/agenda of the meeting including appropriate time schedule 
• Ability to open the meeting – i.e.  reminding the agenda and goals, defining the communication 

rules if necessary 

• Ability to close the meeting – i.e.  summarizing the results, defining the tasks for the next meeting 
• Overview over the actual stage(-s) of the solved problem/task 

• Ability to combine both methods and techniques which stimulate creative thinking and methods 
which stimulate critical thinking  
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• Ability to combine group (i.e.  majority vote) and individual (i.e.  authority rule) techniques of the 
decision making 

Effective management of the interpersonal aspects and processes of the meetings means: 

• Encouraging and stimulating constructive communication among participants, including 
expression of the opposing/competing ideas and proposals 

• Active listening to all participants combined with appropriate self-expression 

• Exhibiting an interest in contributions of all participants 
• Open and honest behavior 

• Exhibiting sense of humor when appropriate 
• Directing the participants and their contributions – i.e.  controlling too dominant individuals, 

unaccepting “social loafing” of the participants, using appropriate style of the conflicts 
management 

In a case that meeting is virtual/online (situation of “our” coordinator) it is necessary to take in account 
the following options [5]: 

• Use of the video/camera – it helps participants to be focused on the meeting because they know 
the others can see/observe them 

• Testing the technology up front – this can save a lot of productive time in the beginning of the 
meeting 

• Sticking to meeting basics – setting clear objectives and sending necessary materials prior to 
meeting, defining ground rules etc. (see also above task and interpersonal aspects of the meeting) 

3 ACTION RESEARCH METHODOLOGY 
While versatile view of leadership describes a useful and dynamic perspective of the nature of 
managerial skills and competencies action research methodology describes a general way in which 
managers (and other “actors”) can improve and effectively change their behavior. 

Action research can be described as a disciplined process of inquiry conducted by and for those taking 
the action [6]. The primary reason for engaging in action research is to assist (the task of academic 
members in this case) the “actor” (coordinator in this study) in improving and/or refining his actions.  

Action research always involves seven-step process ([6], [7].  

• Step 1 – Selecting a Focus  
Action research begins with an identification of a topic/topics important for the researchers 
(effective meetings management in this case).  

• Step 2 – Clarifying theories  
The second step involves identifying theoretical perspectives the researcher(s) hold relating to 
his/their focus (versatile leadership theory and its view of effective meetings management in this 
study).  

• Step 3 – Identifying research question  
The task in this step is to generate a set of practically meaningful research questions to guide the 
inquiry (questions in this case were focused on issues associated with versatile views of effective 
meetings management – see below).  

• Step 4 – Collecting data  
Selection and use of the research techniques leading to a collection of valid and reliable data (two 
rounds of the questionnaire survey in this case – questionnaire content reflected the versatile 
view of effective meetings management, there was used curvilinear scale on appropriate items of 
the questionnaire). 

• Step 5 – Analyzing data 
The task in this step is to answer such generic questions like: What is the story told by these 
data? What is the practical meaning of these data? How do different data fit together? (Standard 
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statistical techniques – averages, content analysis – and additional validation discussions with 
meetings participants were planned to be used in this case). 

• Step 6 – Reporting results  
The reporting of action research results most often occurs in informal settings (the results of the 
questionnaire were reported to both meetings participants and coordinator´s supervisor).  

• Step 7 – Taking informed action  
The last step involves “action planning” – proposal and implementation of the approaches focused 
on more effective and satisfactory management/mastery of the chosen problem area (action plan 
for continual effective meetings management has been proposed and implemented at the end of 
this study). 

4 RESULTS – DEVELOPMENT OF MEETINGS MANAGEMENT SKILLS VIA 
COMBINATION OF ACTION RESEARCH WITH VERSATILE LEADERSHIP 
THEORY 

This section of the paper describes the way in which “our” coordinator combined versatile leadership 
theory with action research methodology following an objective to improve his meetings management 
skills and competencies. 

ª Step 1 – Selecting a focus 

As it was stated already research focus was selected by coordinator´s supervisor. He identified 
improvement of the meetings management skills as one of the key criteria for a promotion of “our” 
coordinator into a position of a head of one department. It must be stated that coordinator himself – as 
a person responsible for two project teams – felt that he is not “perfect” in the selected area of managerial 
skills. 

ª Step 2 – Clarifying theories 

There were organized three initial meetings between a coordinator and academics. During them 
versatile theory of leadership and action research approach were chosen as an adequate 
methodological framework for improvement of the coordinator´s meetings management skills. 
Coordinator was recommended a list of readings which helped him to understand both theories/methods 
in more practical details. 

ª Step 3 – Identifying research questions 

In reference to the versatile view of effective meetings management there were identified two main 
research questions: 

• What represents coordinator´s strengths and weaknesses from the meetings participants point of 
view? What does coordinator in a right amount, what he does (too) little and what he does (too) 
much? 

• Which other recommendations meetings participant address to coordinator to make team 
meetings more effective? 

In addition to these questions coordinator himself proposed to focus also on emotional aspects of the 
meetings. His argument referred to Kolb´s view of the learning cycle in which emotional reactions (stage 
of concrete experience) play very important role in development of both individuals and teams [8]. 
Additional research question was: 

• What are the participants´ emotional reactions before, during and after the meeting? What are 
the reasons/resources of these emotions? 

ª Step 4 – Collecting data 

There was set up a plan to collect data in two rounds by the means of questionnaires. Data were 
collected on two small (8 and 11 people) project teams. The first round of the data collection was 
supposed to offer coordinator information about participants´ perception of a quality and effectiveness 
of his team meetings skills. It was planned that key results of the first-round questionnaire will be used 
during the next four upcoming meetings with both teams. After this period coordinator distributed to his 
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groups new questionnaire focused on identification of perceived changes in his behaviour. Due to covid 
crisis meetings of both teams were conducted virtually via Skype. 

The first questionnaire contained 12 questions focused on assessment of the coordinator´s team 
meeting skills. Majority of the items was combined with a curvilinear scale (see section 2) ranging from 
-2 to +2 (-2 = too little, -1 = little, 0 = right amount, +1 = a lot/more than necessary, +2 = too much). Here 
are some examples: 

- Have the participants opportunity to openly express their point of view during the meeting? 
- Assess frequency of the meetings. 
- Coordinator is in a control of the meeting. 

Some items were combined with traditional Likert type scales – i.e. I know agenda of the meeting in 
advance (scale measuring level of agreement – disagreement); I understand all topics which are 
discussed during the meeting (scale measuring level of agreement – disagreement).  

In addition to the questions mentioned above both questionnaires contained also items focused on 
assessment of the emotional reactions of the participants before, during and after the meeting. These 
reactions were measured by the means of 7 pairs of opposing emotions: certainty VS uncertainty; 
calmness VS nervousness; satisfaction VS dissatisfaction; happiness VS sadness; interest VS 
boredom; vitality VS exhaustion; pleasure VS disgust (classical scale measuring strength of emotional 
was used on these items: i.e.  certainty 2 – 1 – 0 – 1 – 2 uncertainty). 

The last question in the first questionnaire was open: What would you recommend meeting coordinator 
to increase quality and effectivity of the meetings? 

The second questionnaire was distributed after one month (after four regular upcoming team meetings 
managed according to results obtained by the first-round questionnaire). It contained 8 items focused 
on identification of the perceived changes in coordinators meetings management behaviour (i.e.  Did 
you identify any positive changes in team meetings management? Did you identify any negative 
changes in team meetings management?) and items focused on emotional reactions (see above). 

ª Step 5 – Analysing data 

There were calculated statistical averages for data obtained by the means of quantitative scales. 
Answers to the last open question were planned to be subjected to content analysis. However, in respect 
to a fact that altogether only 3 participants from both teams answered this question content analysis 
wasn´t used. 

The first round of the questionnaire survey led to identification of 2 coordinator´s strengths:  

1 Meetings´ participants appreciated a fact that they are always informed about and agenda in 
advance 

2 Participants appreciated a fact that everyone has opportunity to add additional topics/points to 
agenda prior to meeting 

and 3 weaknesses:  

1 Meetings are conducted in too informal way – need to increase level of their formality  
2 New topics/problems/tasks are presented too fast and superficially – need to be patient and to 

use active listening techniques like probes, paraphrasing, reflective questions when the new 
topics are introduced  

3 Familiar topics/issues are presented repeatedly in too detailed way – need to become more 
“laconic” in this respect. 

As it was stated above, second round of the questionnaire survey was conducted one month (4 new 
meetings managed according to recommendations stemming from the first-round questionnaire) after 
the initial one. Analysis of the results of the second questionnaire led to identification of several positive 
changes in the coordinators meeting management skills: 

• Participants identified only positive changes in meetings management 
• Formality of the meetings was increased what was appreciated by the participants 

• Meetings were assessed as being always very effective 
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• Emotional reactions before, during and after the meeting changed in a positive way in both teams 
(significantly certainty, calmness, and satisfaction). 

ª Step 6 – Reporting results 

Results were discussed and validated on a special meeting with each team after the second round of 
data collection. During this meeting participants confirmed that positive changes in their emotional 
reactions result from positive changes in the team meetings management (see above). Better 
management skills evoke better feelings what leads to more effective and constructive behaviour of all 
(including coordinator) meeting participants. 

Supervisor participated after the second round on one meeting of each team and identified following 
changes: 

• Better, more positive atmosphere on the meetings than it used to be before 
• Good time management skills, including ability to open, run and close the meeting 

• Constructive discussions and open exchanges of the views 
• Coordinator combines disciplined focus on tasks with relaxed and friendly behaviour - participants 

respect him 

In the eyes of supervisor coordinator completed assigned task to improve his meetings management 
skills successfully. The whole process took from the beginning (annual performance appraisal) to the 
end (obvious improvement of the meetings management skills) four months. 

ª Step 7 – Taking informed action 

Coordinator continues to apply recommendations stemming from the first-round questionnaire survey. 
During the special separate meetings with both teams (see above step 6) it was decided to continue 
with monitoring of the quality and effectivity of the meetings. Six months were identified as a useful 
period for regular monitoring (in a form of specific meeting, workshop and/or questionnaire survey) in 
this respect. 

5 CONCLUSIONS 
Combination of versatile leadership theory with action research methodology was identified as a very 
useful framework for managerial skills development. Versatile view of the managerial skills and 
competencies is very dynamic and offers managers a new perspective of the nature of their strengths 
and weaknesses. This view is accepted also by the subordinates of the managers as it offers them an 
opportunity to provide their “bosses” with more complex, practical, and “colourful” (nothing is either black 
or white) feedback. Action research methodology represents a relatively simple framework application 
of which can result in several benefits for both managers and their staff: (1) it provides better 
understanding of the staff attitudes, expectations, experience and feelings; (2) it “sends” staff members 
a clear message that their supervisor is interested in improvement of the mutual relationships; (3) it can 
be conducted by managers themselves – they only need some initial assistance by someone (i.e. 
academics, experienced colleagues); (4) it is possible to repeat the process in a case of failure and/or 
dissatisfactory results; (5) it provides a useful platform for organizational learning and development. 
Within a context of university students education action research methodology can be applied in two 
areas at least: (1) improvement of both the teaching practices of the academics and cooperation 
between students and their teachers; (2) possible research design for the students´ final thesis. 
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REDESIGNING MULTILITERACIES FOR TEACHER CANDIDATES

R. Cendros Araujo

Western University (CANADA)

Abstract

This practice-based paper showcases the design, implementation, and process reflection of a teacher
education course on the topic of multiliteracies. The course was geared towards teacher candidates in
their second (and final) year of the teacher education program at a Canadian university. This particular
cohort of teacher candidates was deeply impacted by COVID-19 related school closures, limiting their
possibility to complete practicum experiences in a classroom setting. At the same time, in a year of
cultural reckoning, the educational system in Canada was confronted with the need to rethink and renew
policies and pedagogies in the framework of anti-biased and anti-racist teaching. In response to this
scenario, the course A Pedagogy of Multiliteracies was redesigned to include three main aspects: 
(1) pivot the delivery mode to online, 
(2) emphasize professional guidelines and pedagogical strategies for teaching and learning online, and 
(3) expand curriculum content on culturally relevant pedagogy to include anti-biased and anti-racist
teaching ideas and practices. 

This paper uses S-STEP (Self-Study of Teacher Education Practices) methods to question, analyze, and
present the redesign of the course A Pedagogy of Multiliteracies, with reflections on online teaching
practices and perceptions of teacher candidates' experiences.

Keywords: Multiliteracies, Teacher Education, Online Learning.
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DEVELOPMENT OF A COURSE FOR E-LEARNING TO THE TEACHING
OF THE SUBJECT ANALYSIS OF VARIANCE

M. Pineda Becerril, O. García, A. Aguilar, F. León, N. Rosas

Facultad de Estudios Superiores Cuautitlan, UNAM (MEXICO)

Abstract

The random design is the simplest of all the designs that are used to compare two or more treatments.
The analysis of variance is the central technique in the analysis of experimental data, the general idea of
this technique is to separate the total variation in the parts which contributes each source of variation in
the experiment. In the case of the random design, separates the variability of treatment.To facilitate
education students it focused on interpreting the results and not developing. It is important to use new
technologies as a support to the teaching of the subject, in this document we propose different forms of
feedback to the subject as statistical software, specialized web pages, applets, and virtual labs. 

In this work an E-Learning course was developed on the platform Dokeos as support for the traditional
kinds of design of experiments. In which, the subject of analysis of variance explains in a simple way
what is the random design. The Dokeos platform was used because it is a free software based online
learning suite and provides all the features that an online learning application needs, from the authorship
of courses up to reports.

The objective was to adapt the above mentioned subject to an E-learning model in order:
(a) optimize the contribution of content, skills, and competencies that students must have, 
(b) the integration of statistical software in courses to emphasize applications to the real problems as
contexts, concepts and methods, 
(c) the development of interactive materials that facilitate updating and learning by experimentation, 
(d) the use of a model of continuous assessment that guide and prepare the students in their formation, 
(e) the participation of the collaborative learning online by assigning projects and activities to be carried
out in working groups.

E-learning course helps students for three things. First, to save time, since they have different tools that
help to solve real problems. Second, they make use of computer science to understand the themes of
the platform and at the same time are at the forefront of technology. On the other hand, it is also
transmitted to the students the idea that learning is a continuous process and that it should be done.
Third, show students that these tools offered the platform is not important memorizing formulas or
perform arithmetic calculations, if not who can concentrate on results more quickly. The third, show that
students with these tools offered by the platform is not as important memorizing formulas or perform
arithmetic calculations, if not who can concentrate on results more quickly.

Keywords: Analysis of variance, e-learning, Course.

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0397



HIGHER EDUCATION, ARTIFICIAL INTELLIGENCE AND
PERSONALIZED KNOWLEDGE: THE VALUES OF 'DYNAMIC

INTELLIGENCE CULTURAL EDUCATION' (DICE)

G. Gantzias

Hellenic Open University (GREECE)

Abstract

In the fourth industrial revolution higher education organizations are under pressure from the pandemic
crisis, 5G mobile networks, artificial intelligence and robots. Artificial Intelligence algorithms have
affected higher education structures globally, changing how we communicate, educate and connect with
one another. The info-communication connections and practice draw out questions on the forms of
power and control of algorithms may have on higher education systems. Artificial Intelligence (AI) means
different things to different people in the era of digital transformation. 

The paper examines the 'paradigm shift’ is, from the detached paradigm in traditional higher education
content environment to the unitary paradigm in digital education platforms, so-called the ‘Info-
communication Content Algorithms Paradigm’ (ICAP). It analyses a) the role of academics and
administrators of higher education organizations in the pandemic crisis, b) the role of artificial intelligence
content algorithms in developing personalized knowledge, c) the new value in digital education systems
i.e. the vales of 'Dynamic Intelligence Cultural Education' (DICE) model in order to regulate the higher
education systems and to evaluate academics and administrators in the era of digital transformation.
Finally, it suggests to administrators of higher education organizations to use new digital business values
i.e. the values of the 'Dynamic Intelligence Cultural Education' (DICE) to motivate academics and
activate personalized knowledge in higher education organizations.

Keywords: Higher education, Artificial Intelligence, education quality, info-communication, content
algorithms, digital education, personalized knowledge.
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DEVELOPMENT OF INITIAL ACTIVITIES FOR THE EVALUATION 
AND REINFORCEMENT OF PREVIOUS COMPETENCES OF NEW 

UNIVERSITY STUDENTS IN A PHYSICS SUBJECT 

Maite Rico, Belén Montero, Rebeca Bouza, Joaquín López, Carmen Ramírez 
University of A Coruña. Departamento de Física y Ciencias de la Tierra (SPAIN) 

Abstract 
Physics is a subject that is present in many university degrees. For a correct development and 
effective learning of the subject of Physics, the student is required to have already acquired certain 
competencies in physics as well as skills in the handling of mathematics. However, a common problem 
is that the level of competencies in physics and mathematics that students have when they begin to 
study the subject is very heterogeneous and, in some cases, very low. Knowing the level of 
competencies with which the students begin to study the subject will make it possible to articulate a 
teaching that initially levels and unifies knowledge, reinforcing the competencies that are most lacking, 
thus favouring the effective learning of the students. 

With this purpose, an initial activity has been developed in the subject of Applied Physics I of the 
degree in Technical Architecture of the Universidade da Coruña. The initial activity was carried out 
before starting the teaching-learning process of the subject, and it aimed to know the competences 
that the students have, as well as their interests and motivations for the achievement of their academic 
objectives. The information obtained from this activity was used for another subsequent activity where 
the competences needed for the study of the subject that were more deficient were reviewed and 
reinforced. It allowed the articulation of a teaching that favoured the effective and meaningful learning 
of the students based on their previous knowledge. 

Keywords: Initial activities, prior knowledge assessment, effective learning. 

1 INTRODUCTION 
Physics is a term that comes from the Greek and means "natural, relative to nature".  Physics can be 
defined as the natural science that studies matter, its motion and behaviour through space and time, 
and the related entities of energy and force. The main goal of physics is to understand how the 
universe behaves. Therefore, the scope of physics is extraordinarily wide. Physics is one of the most 
fundamental scientific disciplines and can cover many interdisciplinary areas. 

For this reason, physics is a subject that is present in many university degrees, practically in all degrees 
of the branches of knowledge of Engineering and Architecture, Sciences and Health Sciences.  

Physics is closely linked with mathematics and logic in the formulation and quantification of its physical 
principles and laws. Therefore, physics relies on mathematics, with mathematics being a pillar and a 
fundamental tool for physics [1]. 

For a correct development and effective learning of the subject of Physics at the University, the 
student is required to have already acquired skills in the handling of mathematics as well as certain 
competencies in physics.  

However, a common problem that physics teachers usually encounter is that the level of competencies 
in physics and mathematics that students have when they begin to study the subject is very 
heterogeneous among students and, in many cases, very low or has significant deficiencies. 
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This heterogeneity and lack of knowledge can be attributed to the fact that physics subjects are usually 
taught in the first year of degrees, where students have not yet studied common subjects, as well as 
to that the previous studies that students have taken can be very varied: different modalities of high 
school or vocational training cycles.  

This is very common in degrees such as Degree in Technical Architecture where a high percentage 
of the students come from different vocational training cycles and even some of the students have not 
studied for long periods dedicated to work, mainly in construction. 

These initial deficiencies mean that many of the students present difficulties in developing the basic 
knowledge necessary to successfully undertake the physics subject and the degree studies, mainly 
in engineering [2]. In addition, this can produce an attitude loss towards more advanced subjects 
during the advancement of their respective degrees 

It is important to evaluate and know the level of competencies with which the students begin to study 
the subject. This will make it possible to articulate a teaching that initially levels and unifies knowledge, 
reinforcing the competencies that are most lacking, thus favouring the effective learning of the 
students. 

With this purpose, an initial activity has been developed in the subject of Applied Physics I of the 
degree in Technical Architecture of the Universidade da Coruña, which is presented in this work. The 
initial activity was carried out before starting the teaching-learning process of the subject, and it aimed 
to know the competences that the students have, as well as their interests and motivations for the 
achievement of their academic objectives. It allowed the articulation of a teaching that favoured the 
effective and meaningful learning of the students based on their previous knowledge. 

2 METHODOLOGY 
The initial activity was carried out in the first days of class, and therefore, before starting the teaching-
learning process of the subject.   

The methodology of this initial activity was as follows:  

The first day of class the students answered a multiple-choice test that the teacher gave them. This 
type of tests is designed to normally assess knowledge or skills, in which the students have to choose 
an answer among several previously set option. The multiple-choice test has the advantage that it is 
quick and easy to answer by the students, which means that the students are more receptive to doing 
them; and in addition, it is fast and easy to correct and analyse by the teacher. 

The test used was anonymous and consisted of two parts.  

The first part of the test: previous studies and preferences (Figure 1), consisted of 6 questions and it 
was intended to find out the previous studies that the students had taken, and the courses of physics 
and mathematics that they had studied. This would allow the teacher to have an idea of the 
heterogeneity in the previous studies as well as in the training in mathematics and physics of the 
students. In addition, the students were asked if this degree (Degree in Technical Architecture) had 
been their first option, since this may influence the motivation of the student to pass the subject. 
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Figure 1. First part of the test: previous studies and preferences. 

The second part of the test: previous knowledge (Figure 2), consisted of 6 questions and was intended 
to find out the competences and knowledge that the students had previously acquired, in three topics 
that are necessary to control for the successful study of the subject: trigonometry [3], derivatives and 
integrals, and physical magnitudes. 
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Figure 2. Second part of the test: previous knowledge. 

As can be seen in Figure 2, in this part of the test the students answer whether they know how to solve 
problems on the evaluated topics, or if they knew it but now they cannot remember. In addition, a simple 
exercise of each of the evaluated topics is asked so that the students show that they know how to solve it. 

Next, the teacher analyses the tests carried out by the students and determines which are the most 
deficient competences.  

The information obtained from this test is used for another subsequent activity where the competences 
needed for the study of the subject that were more deficient are reviewed and reinforced. This was done 
on the second day of class, where the basic methodology to solve problems of the most deficient topics 
was explained and reviewed, and then, the students practiced it solving specific problems. 

3 RESULTS 
The number of students that responded to the survey/test was 29.  
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The results of the test grouped into the two parts in which it has been divided, are shown and analysed 
below. 

3.1 Test results: part 1. Previous studies and preference 
The first questions in the test were about the previous studies that the students had taken and that gave 
them access to the University. The options were: high school (bachillerato), vocational training 
(formación professional), and others. The results obtained are shown in Figure 3. 

 
Figure 3. Results of previous studies. 

Of the 29 students, the majority attended high school (17 students, 58% of the students) and all in the 
modality of Science and Technology, which is the modality most closely related to the degree in 
Technical Architectural. 4 students (14%) attended vocational training while another 4 students attended 
both: high school and vocational training. All the students who studied vocational training studied the 
Building Projects cycle, which is very suitable to start the degree in Technical Architecture. Finally, 4 
students had a different origin: 3 of them come from the homologation of high school (students who 
carried out their previous studies in other South American countries) and 1 Erasmus student. 

Other questions were about the last course that the students had studied physics and mathematics. The 
results obtained are shown in Figure 4 

 
Figure 4. Last year that students studied physics and mathematics. 

The results obtained were similar for physics and mathematics. Those results showed that about half of 
the students had not studied mathematics or physics in the previous academic year, which unfortunately 
is a very high number. 
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These results were related to the previous studies of the students and it was obtained that the students 
who had not studied physics and mathematics in the previous year were mainly those from vocational 
training cycles and homologation of high school. It is noteworthy that the students that attended 
vocational training say they did not study mathematics and only some physics during their training cycle. 
On the contrary, most of the students that attended high school had studied mathematics and physics 
in the previous year and only 3 in previous years. It is also worrying that 8 students (25% of the students) 
have not studied physics or mathematics in the previous two years, and that two of them have done so 
for more than three academic years. 

Regarding the preference for the degree, only 6 students stated that this degree, degree in Technical 
Architecture, was not their first choice, being in most of these cases their first choice Superior 
Architecture. All those attended studied high school. 

3.2 Test results: part 2. Previous knowledge 
The previous knowledge that was evaluated covered three topics that are necessary to control for the 
successful study of the subject. They were trigonometry, derivatives and integrals, and physical 
magnitudes.  

The results obtained for each of them are shown and analysed below. 

3.2.1 Previous knowledge in trigonometry 
All the students stated that they had previously studied trigonometry. However, when a simple and basic 
trigonometric exercise based on the decomposition of a force in the plane is asked, the following results 
were obtained (Figure 5). 

 
Figure 5. Results of previous knowledge in trigonometry. 

Only 4 students (14% of the students), and all from high school, were able to solve the trigonometry 
exercise. Most of the other students stated that they did not remember how to solve it, but that they 
previously knew how to do it (20 students), while the rest of the students either did not answer or solved 
it wrongly. 

3.2.2 Previous knowledge in derivatives and integrals  
A simple and basic exercise of derivatives and another of integrals was asked and the results obtained 
are shown in Figure 6: 
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Figure 6. Results of previous knowledge in derivatives and integrals. 

Fortunately, almost two-thirds of the students (19 students) demonstrated that they were capable of 
solving simple derivatives, while the rest of the students said either they did not remember how to solve 
them, although they knew it before (8 students), or they solved it wrongly (2 students). 

A worse result was obtained in the integrals solution. Thus, only less than half of the students (12 
students) could solve a simple integral. These students coincided exactly with the students who came 
from high school and who had studied mathematics in the last year. Another 12 students said they did 
not remember how to calculate it, although they knew how to solve it before. 4 students said they did 
not know how to do it and 1 student solved it wrongly. 

3.2.3 Previous knowledge in physical quantities 
Students were asked if they knew the difference between scalar magnitudes and vector magnitudes and 
were asked to give examples of both. The results obtained are shown in Figure 7: 

 
Figure 7. Results of previous knowledge in physical magnitudes. 

Only a third of the students knew the difference between scalar magnitudes and vector magnitudes, and 
they were able to give examples of both magnitudes. The rest of the students said they were not sure 
or did not know this difference. 

4 CONCLUSIONS 
An initial activity has been developed in the subject of Applied Physics I of the degree in Technical 
Architecture of the University of A Coruña, before starting the teaching-learning process of the subject. 
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This activity aimed to know the previous studies that the students had taken before starting at the 
University, as well as knowing the competences and knowledge that the students had previously 
acquired, in three topics necessary for the successful study of the subject: trigonometry, derivatives and 
integrals, and physical magnitudes. 

The results of the test showed that about half of the students had not studied mathematics or physics in 
the previous year, mainly those from vocational training cycles and homologation of high school. In 
addition, a large part of the students showed not know or remember how to solve problems, mainly of 
trigonometry (81%), as well as integrals (62%) and derivatives (41%). Furthermore, only a third of the 
students know the difference between scalar and vector magnitudes. The students who showed less 
deficiencies were the students coming from high school who had studied physics and mathematics the 
previous year. 

Based on these results, the second day of class was explained and reviewed the basic methodology to 
solve problems mainly in trigonometry, which was the topic where the students presented the most 
deficiencies. Then the students practiced it by solving specific problems. This activity allowed the 
articulation of a teaching that initially levelled and unified knowledge, reinforcing the competencies that 
are most lacking. In conclusion, this initial activity favoured the effective and meaningful learning of the 
students based on their previous knowledge.  
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Abstract 
The specialized literature in the field of early computer programming learning has analyzed the 
difficulties that students encounter, including abstract reasoning, problem-solving heuristics, and syntax 
errors. Studies indicate that the greatest difficulty for beginners is to combine the use of basic 
programming concepts and their effective use in coding. The use of virtual learning environments (VLE) 
in face-to-face teaching, eLearning and blending courses is a widely studied subject. However, there is 
little debate about the use of software engineering to design these virtual environments supported in 
psychological theories of learning and instruction. This article presents some results that were conceived 
from the practical application of agile software engineering methodologies, supported in the 4C/ID (Four 
Components Instructional Design) model that integrates the most conclusive results of two psychological 
theories about human cognition and learning: The Cognitive Load Theory and the Cognitive Theory of 
Multimedia Learning. The VLE was used to teach Python to computer-aided design software users. The 
4C/ID model was used to try to reduce the difficulties in learning computer programming with Python, 
for students whose first option was not to learn computer programming, but who must learn it because 
it is part of the curriculum. The 4C/ID model adopts an approach to learning that is supported in the 
framework of information processing or cognitive psychology. In this approach, to test whether learning 
has occurred in a meaningful way, it is necessary to assess the knowledge acquired and also the ability 
to apply what was learned to new situations and problems. We used an experimental methodology with 
a quasi-experimental design with control and experimental groups within the same classes. We 
measured the acquisition and transfer of acquired knowledge and the mental effort. The mental effort 
scale was applied in two moments: The first time after applying the knowledge test and the second time 
after applying the transfer test. Mental effort is considered to be the total amount of processed cognitive 
control in which an individual is involved. An efficient instructional environment is one in which students 
are able to successfully solve the problems and learning tasks that are given to them with less perceived 
mental effort. With this procedure we tried to analyze which of the learning environments (conventional 
teaching method versus 4C/ID model) was more efficient, that is, where students obtained better results 
in the knowledge and transfer tests and perceived less mental effort. We used the t-Student for 
independent samples and ANOVA Kruskal-Wallis according to the assumptions of normality and 
homogeneity of variances. With the results obtained, we conclude that there is a difference in the 
perception of mental effort in favour of the experimental group; and that the experimental group obtained 
better results than the control group in tests of knowledge acquisition and transfer of learning. We 
concluded that the 4C/ID model is a good choice to develop efficient learning environments. That is why 
it is important to design online learning environments where students succeed with less mental effort. 
The 4C/ID model was precisely designed to improve the acquisition of the knowledge, skills, and 
attitudes involved in this complex learning, such as learning computer programming. 

Keywords: Mental Effort, Software Engineering, Teaching Python, Virtual Learning Environments, 4C/ID 
Model. 

1 INTRODUCTION 
The challenges raised by teaching computer programming go beyond the barriers of time and 
technological evolution. Since its beginning, when the mathematician Dijkstra [1] introduced the subject 
in the book “A discipline of programming”, the need to find teaching methods for beginners began to 
arise. At that time, it was a matter of logical-mathematical teaching to know how to operate with large 
computational machines, using mathematics as a language of communication. 

The works by Soloway and Ehrlich [2] refer to the need to revise the curriculum for teaching 
programming aimed at beginners, with the “Learning to program =Learning to construct mechanisms 
and explanations”. Boulay [3] in his work “Some difficulties of learning to program”, managed to segment 
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the difficulties of learning programming into specific areas. This author states that students often have 
difficulties in understanding the issues related to the execution of a program. Boulay [3] states that "it 
takes a long time to learn the relationship between a program on the page and the mechanism it 
describes." (1989, p. 290). He also stated that there must be a "notional machine", which simplifies the 
machine language so that all transformations in the program can be seen. 

Winslow [4] started to use models to try to overcome the human difficulties in learning computer 
programming, in his work “Programming pedagogy: A psychological overview”. It addresses the 
programming challenges for beginners, grouped into three questions that reflect the difficulties 
presented by the students: (i) the relationship between understanding the real problem and the 
generation of the computational solution, (ii) the knowledge acquired in relation to praxis, (iii) and the 
relationships of the functional programming paradigm in comparison to to others paradigms. 

Basically, there are two types of programming languages that are used in computer-aided design 
modeling software – CAD: visual programming (VPL) and textual programming (TPL). In this study, we 
approach the textual programming of computers, as it provides the user with greater breadth in relation 
to the possibilities for creating programs. The TPL chosen in this study is Python because, according to 
the studies by Villares and Moreira [5], there is a strong tendency to use Python as an embedded 
language in programming tools in about 40% of the studied software. 

For Celani and Vaz [6], beginning students in programming languages can feel frustrated, given the 
complexity of understanding the syntax rules of each language. However, they claim that textual 
languages, such as Python, expand the possibilities of implementing new generative strategies, with a 
higher degree of complexity than visual languages which, generally, do not allow it. 

To overcome the difficulties associated with the teaching methods, we tried to understand what 
alternatives we would have at our disposal. We resorted to the studies of Ludwig von Bertalanffy's 
General Systems Theory that, from the 1950s onwards, inspired so many others to create the basic 
concepts of instruction, learning and training, which resulted in the Instructional Systems Design (ISD) 
models, such as the ADDIE. According to van Merriënboer [7] this model divides the instructional design 
process into five phases: analysis, design, development, implementation, and evaluation. 

The ADDIE model and other ISD models are comprehensive and work with formative assessments at 
all stages, and at the end of the process a summative assessment. Reigeluth [8] states that Instructional 
Design (ID) models are more detailed, that is, they maintain a more specific focus. For example, if we 
want to instruct in detail parts of a learning process that require complex problem solutions, we should 
use an ID model such as the Four Component Instructional Design (4C/ID) model. Complex learning is 
one that involves the integration of knowledge, skills and attitudes about a given domain of knowledge 
[9]. Below we will briefly describe the 4C/ID model. 

1.1 Four Components to Instructional Design Model 
The 4C/ID model aims to integrate knowledge, skills and attitudes and transfer them to real life [10]. 
This model also considers that real-life tasks are motivating to generate learning situations. Therefore, 
this model, when properly used, generates quality learning, that is, one that has positive effects on the 
acquisition and transfer of knowledge (Figure 1). 

The model integrates results of experimental research carried out in the context of formal learning and 
in particular those deriving from the Cognitive Load Theory [11] and the Cognitive Theory of Multimedia 
Learning [12] [13]. 

To reduce the amount of information the students’ needs to remember to solve complex problems, the 
first of the four components, the Learning Tasks, are based on real-life problems. In these so-called 
authentic tasks, which integrate problems, projects and case studies, the student is invited to remember 
what they already know about the subject, that is, to test their previous knowledge, integrating skills and 
generating new knowledge [14]. Learning tasks, the core of the model, are classified into levels ranging 
from easy to difficult: tasks are grouped into task categories and within each category the student 
progresses from the easiest to the most difficult. At the beginning of solving each group or category of 
tasks, students receive a lot of support, and this is gradually withdrawn as they progress. 
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Figure 1. Basic Components of 4C/ID Model. 

The second component, Supportive Information, consists of information that helps the student to build 
a new point of view, based on previous knowledge and what they need to learn to work on the learning 
tasks. It is information that is always available, and that facilitates the articulation between theory and 
practice.  

The Procedural Information, the third component of the model, is constituted by instructions on “how to 
do it”, which is information about what the student needs to learn in order to carry out the routine 
situations of learning tasks. This information should be accessed by students only when necessary, as 
a support to remember some details. It consists of algorithms, which bring with them a set of well-defined 
and ordered rules on how to perform a certain activity and can be accessed at any time.  

Finally, the fourth component, Task Practice, can be understood as a test moment, which refers to the 
routine aspects of the tasks. However, instead of Supportive Information and Procedural Information, 
Practice on Tasks is presented as practical exercises, in which the student's autonomy is worked. 
Practice on tasks aims to consolidate learning by making certain components of tasks automated. 

1.2 Virtual Learning Environment  
An online instructional environment, created by the first author of this study, was developed in order to 
reliably meet what the 4C/ID model proposes. This tool was named "Elroy Learning Project" and was 
developed from the Bootstrap framework for the frontend layer, as it is a reuse solution that is easy to 
maintain and constantly updated. Currently, this framework is in version 4.x with HTML5 resource, 
Javascript, CSS3, Less and Sass, multiplatform. For the backend layer, the programming language in 
PHP 7.0 was used, and the database is MySQL. 

The developed instructional environment was divided into two different access views: the teacher's and 
the student's. 

The management of the functionalities of each section of the environment, as defined by Serra et al 
[15], is composed of the CRUD matrix as a reference that allows the description and analysis of the 
relationships between the activities of the processes and the information manipulated in the context of 
the business. In this matrix, each of its cells describes the actions that a process performs on an 
associated informational entity, which can be: Create, Read, Update and Delete. 

1.2.1 AVA Instructor 
The organization chart in Figure 2 details the conceptual map of the instructional environment in the 
instructor’s view. It shows that he/she can manage courses, invite students to courses, and manage 
their personal access information to the environment. 
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Figure 2. Organization chart of Elroy Learning Environment – Instructor’s view. 

The Instructor can manage courses from the “My Courses” link so that he/she can edit course 
information such as period, key information, lessons, and students. In course management the instructor 
can manage information about the course, such as the course name, start and end date, and initial 
information what the course is about, such as curriculum and objectives.  

Each course had three classes of lessons that followed the model proposed by Melo and Miranda [9] 
and that determine that:  

1st. Lesson class – Students had to follow a set of three learning tasks (T1, T2 and T3) corresponding 
to a solved example (T1), a partially solved exercise (T2) and a complete task to be solved without help 
(T3). 

2nd Lesson Class – Students had to complete a sequence of six learning tasks (T1-T6). The first three 
tasks corresponded to solved and partially solved examples and exercises; the last three tasks had to 
be solved without help. 

3rd Lesson Class – Students solved a sequence of 16 tasks: the first learning task (T1) with partially 
solved example, the task (T2) with reduced support, and the others (T3-T16) without support with 
practical exercises. 

1.2.2 Student at VLE 
The organization chart in Figure 3 details the conceptual map of the instructional environment, now in 
the Student's view. It shows that the student can access the courses and manage their personal access 
information to the environment. 

 
Figure 3. Organization chart of Elroy Learning Environment – Student’s view.   

The first component of the 4C/ID model is the Learning Tasks. The first lesson has three task classes 
with one task (T) for each class (T1-T3) illustrated in Figure 4. Basic knowledge contents of Lists and 
Recursive Functions in Python were covered. 
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Figure 4. Task class structure vs Structure implemented in the VLE. 

The second component of the 4C/ID Model is the Supportive Information where the student must access 
the theory of this group of tasks in order to be led to use this information as an aid to making a connection 
between prior knowledge and what is needed to develop the tasks. In this experiment we used videos 
demonstrating how the Lists and Functions data structure for the Python programming language works.  

Upon accessing the Supportive Information, the student is led to Demonstrations and Instances which, 
as the 4C/D model suggests, should be composed with the addition of examples in the context of the 
learning tasks. In this experiment, the students had access to the Demonstrations and Instances through 
the multimedia resource of explanatory videos, demonstrating the use of the data structure Lists and 
Recursive Function in Python. 

The second lesson consisted of 3 task classes with one task for class 1 (T1), two for class 2 (T2-T3) 
and three tasks for class 3 (T4-T6). Contents of operations with Lists and Recursive Functions in Python 
were discussed. 

The third lesson was also composed of 3 task classes with one task for class 1 tasks (T1), one task for 
class 2 (T2) and fourteen tasks for class 3 (T3-T16), illustrated in Figure 5. Contents of abstract 
representations with the use of Lists or graphical representations with Recursive Functions in Python 
were addressed. 

 
Figure 5. Structure of task classes III vs Structure implemented in VLE. 

In Figure 6 we present the screenshot of the abstract representations task using Lists and Recursive 
Functions. 
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Figure 6. Screenshot of abstract representations task using Lists and Recursive Functions. 

At any time, the student accesses the instructional environment or if he/she have navigated to the home 
page, the environment indicates which learning task the student should recommence.  

After completing all the learning tasks, the student is taken to the homepage of the environment, which 
gives him/her a message of completing the tasks and filling out the post-test surveys. 

2 METHODOLOGY 
We used a quantitative research methodology, with a quasi-experimental design, using control and 
experimental groups within the same class. We worked with Portuguese and Brazilian samples, from 
the Degree in Architecture, during the 2017/2018 academic year at the Instituto Superior Técnico (IST) 
in Lisbon, and a class of Architecture and Urbanism from the Faculdade de Engenharia Civil e 
Arquitectura, da Universidade de Estado de Campinas (FEC/UNICAMP). 

The experimental factor or independent variable was the teaching method which assumed two values: 
the 4C/ID model and the conventional method; the dependent variables were the results of these 
teaching methods on: (a) the knowledge acquired by the students, (b) the transfer of this knowledge 
from computer programming to similar tasks, and (c) the perceived mental effort. 

2.1 Mental Effort Scale 
To measure the mental effort perceived by the students, we used the Subjective Cognitive Load 
Measurement Scale (SCLM), developed by Paas [16]. It was applied after the participants had 
performed two tests: one for Knowledge Acquisition and another for Transfer. SCLM is a one-
dimensional scale that consists of a classification in a numerical representation from 1 (very very low 
mental effort) to 9 (very very high mental effort). The authors Alves et al. [17] suggest that measuring 
the amount of mental effort employed in performing a task allows for the improvement of the 
development of instructional tasks, promoting better learning. 

2.2 Knowledge Acquisition and Transfer Assessment Tests 
Preparing a test that assesses the level of knowledge in any domain is always a challenge for a teacher 
and even for a researcher. Assessing basic computer programming knowledge is no different. Costa 
and Miranda [18] concluded, in a meta-analytic study on programming languages, that "it is difficult to 
compare the results of investigations that aimed to improve the programming skills of students who were 
at an early stage of learning, not only because different programming languages were used, but also 
because the evaluation made used different measurement instruments.” (p. 67). 

The knowledge acquisition and transfer assessment tests used in this study were tailor-made to assess 
the knowledge acquired by students and their ability to transfer it to similar tasks. These tests were 
applied to students from both groups: those who were taught by the conventional method and those 
taught by the 4C/ID model. Each group was divided into two subgroups defined at random, in which 
group "A" received the formation of the syllabus "Recursive Functions" with the conventional method, 
and group "B" with the method based in the 4C/ID model. In a second moment, the content of "Lists" 
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was applied to group "B" with the conventional method and to group "A" with the 4C/ID model method, 
to avoid 'parasitic' effects of the experimental treatment, as can be seen in Figure 7. 

 
Figure 7. Infographic with the experimental procedures adopted.   

3 RESULTS 
The main objective of this research work was to develop an online instructional environment capable of 
enabling the creation of learning tasks based on the 4C/ID model, and to evaluate the effects of this 
environment on the perceived mental effort and on the acquisition and transfer of programming 
knowledge. 

The majority of students (90.9%) claimed, in a questionnaire applied before the start of the intervention, 
to have difficulty in creating codes, stating that this was due to a lack of understanding of the 
mathematics involved in solving problems and not mastering the rules of language under study. But 
about 83 percent of students (82.9%) said they were motivated to acquire knowledge in computer 
programming language Python. 

We understand that to meet the needs of these students, with regard to the complex learning involved 
in this investigation, it would be necessary to design a learning environment that would support them to 
overcome their difficulties and that would translate into positive and significant results in the acquisition 
and transfer of knowledge in which students perceived less mental effort. 

3.1 Perceived Mental Effort 
Perceived mental effort is the total amount of cognitive processing controlled by an individual while 
performing a task. This construct was evaluated in two moments: at the end of the knowledge acquisition 
test and at the end of the transfer test. 

For both tests, we verified that there were changes between the results of means when comparing the 
control group and the experimental group, always in favor of the experimental group. 

In validating the assumptions of normality and homogeneity of variances, we obtained a normal 
distribution for Group 1 - Lists, as the variances were homogeneous (p>0.05), in both tests (acquisition 
and transfer) and in both groups (control and experimental). We applied Student's t-test for independent 
samples. 

For Group 2 – Functions, we verified that the data presented a non-normal distribution (p≤0.05), with a 
non-homogeneous distribution of variance (p-value=0.02 and p-value=0.47 for the knowledge 
acquisition and transfer tests respectively). We applied the non-parametric Kruskal-Wallis test. 

Analyzing Table 1 for Group 1 – Lists, we observed that the means of the control group represent a 
relatively high mental effort, and the experimental group a medium mental effort. In this case, there was 
an improvement in the perception of mental effort in favor of the experimental group. The t test obtained 
a value of t(62)=2.556, which allows us to conclude that there is a statistically significant difference in 
the perception of mental effort for the List knowledge acquisition test,  in favor of the experimental group. 
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This means that students in the experimental group who learned Lists using the 4C/ID model 
experienced less mental effort. 

For the knowledge transfer test, descriptive statistics shows that, on average, there was no change in 
the perception of mental effort. Levene's test was not statistically significant (p=0.814) and the t test 
presented a value of t(62)=1.339 with a p=0.185. These results are not statistically significant.  

Table 1. Results of Mental Effort for Lists – Group 1. 

 Control  
Group 

Experimental 
Group 

Levene's Test t-test 
Sig. t Sig. 

Knowledge  
acquisition  

Mean 6,41 5,35 

,709 2,556 ,013 
Std. Deviation 1,581 1,641 
Minimum 2 2 
Maximum 9 8 

Transfer of 
 Knowledge 

Mean 7,51 7,09 

,814 1,339 ,185 
Std. Deviation 1,207 1,240 
Minimum 4 5 
Maximum 9 9 

For Group 2 – Functions, in the knowledge acquisition test it was observed that the control group had a 
mean=5.30 (SD = 1.363), that is, a median mental effort, and the experimental group had a mean=4. 00 
(SD = 1.897), which means, a small mental effort. In this case we noticed an improvement in the 
perception of mental effort between the control and experimental groups. 

For the knowledge transfer test of Group 2 - Functions, we found that, on average, there was a change 
in the perception of the mental effort employed, in favor of the experimental group (grade 7 - high mental 
effort) compared to the control group (grade 8 - very high mental effort). 

With the Kruskal-Wallis ANOVA for Group 2 – Functions, it was possible to conclude that both for the 
acquisition test and for the knowledge transfer test there was a change in the perception of mental effort 
in favor of the experimental group. We rejected H0 and accepted H1. 

Table 2. Results of the Mental Effort for Functions – Group 2. 

 Control  
Group 

Experimental  
Group 

ANOVA de Kruskal-Wallis 
Sig. 

Knowledge  
Acquisition 

Mean 5,30 4,00 ,007 
Std. Deviation 1,363 1,897 
Minimum 2 1 
Maximum 7 8 

Transfer of  
Knowledge 

Mean 7,87 6,63 ,001 
Std. Deviation ,968 1,462 
Minimum 6 3 
Maximum 9 9 

We concluded that the 4C/ID model was advantageous for students in terms of the perception of the 
mental effort spent in carrying out the Lists and Functions learning tasks. Students who used the 4C/ID 
model perceived less mental effort in solving the proposed tasks than their peers who were taught with 
the conventional method. 
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3.2 Knowledge Acquisition and Transfer of Knowledge 
The hypothesis formulated was that students who used the 4C/ID instructional model to learn to program 
(Group 1 - Lists and Group 2 - Functions) would have better results than students taught by the 
conventional method in the Acquisition and Transfer tests of Knowledge. 

We found that in both situations the classifications obtained by students in the experimental group were 
higher than those obtained by students in the control group. 

The best result was obtained by Group 2 – Functions, in the knowledge acquisition test, with an average 
of 18,317 for the experimental group compared to 12,478 obtained by the control group, on a scale of 0 
to 20 values. The results of this Group 2 – Functions, presented a non-normal distribution (p≤0.05), 
although the homogeneity of the variance (p>0.05) was verified, which made us choose the t-Student 
test for independent samples. Both for the knowledge acquisition test and for the transfer test, the results 
of the mean values were statistically significant. With these results, we concluded that there was a better 
average performance of students in favor of the experimental group, and we accepted our H1, rejecting 
the H0 hypothesis. 

Group 1 – Lists presented a non-normal distribution of data, however there was homogeneity of 
variance. Therefore, we decided to apply the t-Student test for independent samples in which the 
differences observed between the mean values in the knowledge acquisition test were statistically 
significant: t(62) = - 5.767, and p≤ 0.05. These results were not observed for the knowledge transfer 
test, since the results obtained with the t-Student test for independent samples were not statistically 
significant: t(62) = - 1,500 and a p=0.139. With these results, for the knowledge transfer test, we accept 
the null hypothesis. However, we also concluded that for the knowledge acquisition test there was a 
more positive average performance of students in favor of the experimental group, and in this case, we 
accepted H1. 

In summary: We conclude that the results of inferential statistics allow us to accept H1 for the knowledge 
acquisition tests in favor of students who used the 4C/ID model, either for learning Lists or for learning 
Functions. 

Regarding knowledge transfer for similar tasks, in favor of students who used the 4C/ID model we 
accepted H1 for the knowledge transfer of the Functions content, and we had to accept H0 for the List 
knowledge transfer test, which means that both students taught using the conventional method and 
students taught using the 4C/ID instructional model obtained similar results in this test. 

To reinforce these inferential statistics results, we present in Table 3 descriptive statistics: results 
obtained by students from both groups: experimental and control. It is verified that the results are always 
favorable for the experimental group in the three variables measures: knowledge acquisition, knowledge 
transfer and perception of mental effort.  

Table 3. Caption for the table. 

 Control Group Experimental Group 
Knowledge 
 Acquisition 

Group1 - Lists Perceived Mental Effort 6 5 
Test Score 13,6 18,3 

Group2 - Functions Perceived Mental Effort 5 4 
Test Score 12,5 18,3 

Transfer of  
Knowledge 

Group1 - Lists Perceived Mental Effort 7 7 

Test Score 9,5 11,9 

Group2 - Functions Perceived Mental Effort  8 7 
Test Score 9,2 12,5 

4 CONCLUSIONS 
We think that the main contribution of this research lies in supporting the hypothesis that the use of 
instructional methodologies that help students to build knowledge of complex learning is verified, and 
that the 4C/ID model is a suitable model for this type of learning. 
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More specifically, we found that an instructional model centered on learning tasks, based on cognitive 
theories that guide the use and creation of multimedia learning objects, which meet the cognitive 
limitations of the learners, facilitates learning the Python programming language for the elaboration of 
drawings aided by algorithm, with the use of CAD software. 

It was also possible to verify how the 4C/ID model allows to accurately instruct problems that require 
complex solutions. We believe that this is due to its analytical and precise bent, which translates into 
positive results in the ability to acquire and transfer knowledge, with a lower perception of mental effort 
on the part of the students. These are the three characteristics that determine the efficiency of an 
instructional environment. 
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FLUX OF LIGHT: EXPERIENCE-ORIENTED PLATFORM FOR THE 
SELECTION OF LUMINESCENT MATERIALS IN THE PRODUCT 

DESIGN FIELD 

L. Palma, F. Papile, A. Marinelli, B. Del Curto 
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Abstract 
Within the context of the digital era, materials have been posed as channels to convey information in 
products, both concerning function, and desired emotional values to elicit in targeted users, making their 
selection critical for the fabrication of thoughtful experiences. 

Smart materials, such as luminescent ones, are stimuli-responsive materials, distinguished for their 
capacity to engage in complex sensorial dialogue with the user through the qualities and characteristics 
of the light they can emit. Nowadays, the demands of the era provide designers with the necessity to 
understand the full spectrum of properties of this kind of materials, distinguishing their potentialities to 
guide and support their incorporation into novel experience-oriented products. 

This work describes the foundation and structure of a decision-making Open Educational Resource 
platform aimed to facilitate the selection and information spread of luminescent materials for product 
designers under both functional and hedonic means. 

For such an aim, the database framework has been constructed through a combination of methods, 
considering the results obtained from several luminescent project case studies, material database 
analysis, and users' involvement questionnaires. 

Keywords: Experience Design, Material experience, Material selection, Luminescent materials. 

1 INTRODUCTION 
Design in the digital era deals with rapid technological advances that have influenced how we perceive 
and interact with everyday artifacts [1]. New and improved fabrication methods have allowed materials 
categories to branch out, placing some of them as the link between the digital and analogic dimensions. 
Distinguishable according to their nature, degree of “smartness”, and level of interaction with humans 
(users) and non-humans due to their dynamism of response, it is possible to classify them as Inactive, 
Proactive, and Reactive materials [2]. 

Luminescent materials are an example of reactive, smart-dynamic materials. Able to respond to 
energetic stimuli via the qualities of light. Luminescent materials impact the consumer’s perception of a 
product through sight, modulating how a person can feel or react. Recognized for their compact, cost-
effective, and efficient solutions, they are revolutionizing the industries of electronics, healthcare, and 
energy, among others, through screens, sensors, luminaires, and toys, to name a few [3, 4].  

The dynamism of such materials provides a wide range of functional and hedonic interactions, impacting 
the overall user experience. Consequently, material selection plays a central role for product designers 
[5]. We argue for the necessity of tailored tools that guide and lead through the early stages of 
conceptualizing, providing the potentialities, and unique properties of these materials for an aware 
development of new dynamic creations [6]. 

This work recognizes the variables of material interaction, analyzing those that are distinctive of 
luminescent materials when generating an experience. In line with the Material Driven Design (MDD) 
methodology by Karana et al. [7] we strive to provide a decision-making framework that understands 
technical and experiential luminescent material characteristics, articulating the necessities of students 
and early practitioners of the field to support and expand the knowledge of this specific materials. 

Acknowledging the COVID-19 pandemic as a digitalization catalyst, the result of this research was the 
development and delivery of an Open Educational Resource (OER) online platform mockup, which is 
here thoroughly described. 
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1.1 Material interaction and its variables 
Several models were developed to speed up the understanding of experiential qualities of materials, 
combining both technical and hedonic levels, i.e. how the material will perform, and what emotions and 
intentions it will convey, respectively [8, 9, 10]. The premise is that the more we know and understand 
the material properties and those involved (user and context), the better achieved the product value and 
experience will be.  

 
Figure 1. Material properties in the digital era. Elaboration of the notions by the Ashby method [11], 

complemented by ideations of Material Experience by Karana et al. [12]. 

Fig. 1 illustrates how both technical and sensorial properties can determine the material’s formal aspects 
(form, function, and fabrication) [13], while intangible properties encompass emotions, associations, and 
values conveyed by the material, and are determined by the socio-cultural background and context of 
the user [14]. 

When evaluating the different existing material categories, it is necessary to consider reactive and 
proactive materials dynamism, i.e. materials’ ability to change their physical form, as displayed in Fig. 
2, where the sensory organs and senses play a fundamental role in the interaction and experience. 
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Figure 2. Material interaction and its variables. Elaboration based on Functional Materials for Design [15], 

complemented by ideations of Material and design by Ashby et al. [16]. 

1.2 Luminescent materials 
Luminescent materials are energy-exchanging materials, meaning they emit photons after being 
stimulated by some type of energy (e.g. light, movement, temperature). Generally, luminescent materials 
are doped with minerals or small impurities (i.e. phosphors), in charge of converting incident energy into 
emitted electromagnetic radiation in the ultraviolet (UV), visible, or infrared (IR) regions of the 
electromagnetic spectrum [17]. 

It is possible to modulate the response and qualities of the emitted light by controlling the nature of the 
incident energy input, the material composition, and the ambient conditions, which allows us to 
determine characteristics such as [18]: 

- Activation time: the time needed for the effect to occur from the moment the input is received; 
- Relaxation time: the time needed for the material to turn back to its initial state; 
- Selectivity: the transition(s) occurring in the material is predictable and repeatable; 
- Reversible change: once a change has occurred, the material can turn back to its initial state; 

o Single change: one change occurs at a precise value of the input, giving the material two 
states between which, it switches; 

o Continuous change: the change is gradual occurs between two values of the input; 
o Multiple changes: several changes can occur at precise values of the input. 

- Luminous efficiency: brightness obtained by dividing the source’s luminous flux by the consumption 
of its energy.  

In Fig. 3 different kinds of luminescent materials and their characteristics are organized according to 
information retrieved from previous work [19]. 
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Figure 3. Luminescent types and characteristics. 

1.3 Material selection in the digital era 
Pressure to accomplish products able to balance functionality, personality, performance, efficiency, 
and environmental awareness has been raised due to the characteristics of the digital era, (e.g. 
interconnection, range of offer, and hipper-personalization) [20, 21, 22]. The task to filter and prioritize 
product aspects to meet stakeholders’ requirements is one of the jobs of product designers. 
Nonetheless, it can be a time-consuming, complex job, for which tools such as for the selection of 
materials according to established criteria, have been developed. However, most of these programs 
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and platforms remain centered on an engineering, technical point of view, ignoring sensorial-hedonic 
aspects, suffering from lack of engagement for the end experience [23].  

Proposals to help eradicate this rigidity have been slowly incorporated into the product design discipline 
through Expressive-Sensorial Atlas [24], Material Aesthetic Database [25], as well as, Material Driven 
Design [7]. 

This project aims to contribute to this path, bringing materials into the explorations earlier in the design 
process, accelerating material adoption, enabling the transformation of didactics into fluid exploration 
and developments, maximizing the material (education) selection in the design domain. 

2 METHODOLOGY 
Given the complexity and technicality of luminescent materials in their selection and impact on the user 
experience, the study followed a three-step mixed-method approach, as presented in Fig. 4. The stages 
aimed to detect the properties defining luminescent materials under technical-hedonic means; the 
requirements of the targeted users (i.e. students and early practitioners of the product design field); and 
the general framework considerations for the platform, through database analysis of existing materials 
selection webpages. 

 
Figure 4. Three-step mixed-method approach. 

2.1 Case studies of luminescent projects and products 
Sixteen projects, most of them in a product or Minimum Viable Product (MVP) state, were retrieved from 
scientists and researchers networking platforms (e.g. research gate), as well as advanced material 
databases (e.g. material district website). Following such projects allowed to detect intrinsic properties 
of luminescent materials for their selection under technical-hedonic means. The products were 
categorized according to their industry of application (i.e. energy, electronics, construction, healthcare, 
textiles, defense, and agriculture). Additionally, patterns of form and fabrication were translated in terms 
such as luminescent form, and direction of light-spread. 

2.2 Detection of user needs  
An online survey spread to 30 targeted product design students and early practitioners allowed to define 
the base knowledge and needs of users for the research of dynamic materials. Participants were from 
8 different nationalities across Europe and South America, aged 23 to 44 years, with an average of 27 
years old, and a mean of experience of 4 years working in the industry (students were attributed 0 years 
of experience). The participants were inquired regarding their acquaintance and requirements in concern 
of how they carried the selection of dynamic materials for the creation of products. 20 questions (both 
open and multiple-choice), allowed to discriminate the solicited content to be presented in the database 
framework, as well as desired properties (i.e. determining a technical-hedonic parameter). 

2.3 Database analysis (competitors)  
To detect gaps and opportunities, four platforms were evaluated under the requirements of being free 
to access; enable OER investigation and research; incorporate dynamic materials and information about 
their properties in their databases; and presenting an accompanied clear path for the selection of 
materials, (e.g. a section to search according to the industry on which the material will be used). This 
last one was established replying to the findings of the users’ needs described in point 2.2. 
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The evaluated platforms that featured at least two of the mentioned requirements were: Materials project 
(www.materialsproject.org), Material District (www.materialdistrict.com), Damadei (www.damadei.eu), 
and Matmatch (www.matmatch.com). 

3 RESULTS 
The analysis of the previous aspects enabled the detection of indispensable aspects to be incorporated 
into the database framework, combining insights of targeted users alongside market opportunities.  

3.1 Case studies of luminescent projects and products 
The sixteen projects were evaluated in search of distinguishing form patterns and manufacturing 
methods. The aim was to retrieve new intrinsic properties of light-emitting materials that could 
complement those presented in point 1.2. Table 1 reports form patterns (i.e. luminescent form) on which 
light-emitting materials can be fabricated alongside characterizing properties. 

Table 1. Luminescent form 

 

Furthermore, the study allowed us to recognize the potentialities of luminescent materials for product 
creations, as shown in Fig 6. 

The study enabled to differentiate key parameters for the selection of luminescent materials, such as 
the scale and general dimensions of the material, the excitation mode, or the perception of qualities of 
light, translated as visual sensory properties (e.g. glossiness, transparency, color intensity) according to 
previous definitions [13, 25, 5]. 

The complete list of parameters and properties is displayed in section 3.4.  
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Figure 6. Potentialities of luminescent materials in product design. 

3.2 Detection of user needs 
The results of the questionnaire showed that the participants didn’t share base knowledge related to 
smart materials nor their selection process. Moreover, the retrieved answers highlighted the need to 
incorporate explanations related to luminescent materials and their properties; indeed, the participants 
usually reported limited time to invest in in-depth and user studies. Furthermore, due to the wide variety 
of approaches product designers can take to get acquainted with a specific material, a decision-making 
method carried through a funnel/filter system was established as the base structure for the database 
framework. 

3.3 Database analysis (competitors)  
From the analyzed platforms it was possible to conclude that there is relevance in providing technical 
information disguised as a graphical/interactive one. The preference is toward visual and short text data, 
while percentage ratings are interpreted as a common ground for different users to unify language, 
facilitating content spreading [27, 28]. The study also rectified on carrying a funnel/filter decision-making 
method, as well as complemented on the selection and distribution of key properties of the light-emitting 
materials. Additionally, the analysis detected the opportunity to improve the search experience by 
incorporating multiple search modes to support and guide the user. These modes were posteriorly 
translated into a search by industry and a search by properties (functional-hedonic) mode.  

3.4 Flux of Light 
The OER platform “Flux of Light” provides information on dynamic light-emitting materials replying to 
the characteristics of the digital era and as a solution to market requirements and opportunities detected 
throughout this research. The tool is designed to contain, transmit and help the selection and growth of 
luminescent projects through the recognition of the specific functional and hedonic parameters (Fig 7). 
to respond to the full spectrum of interaction variables. Images from the developed mockup are 
displayed in Fig 8. 
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Figure 7. Parameters and properties for the selection of luminescent materials in product design.  

 
Figure 8. Flux of light - Platform for the support and guide of luminescent materials mockup.  

4 DISCUSSION AND CONCLUSIONS 
The present study recognized the evolution and changes in product design and material didactics. 
Materials able to control physical phenomena responsible for our interpretation of the environment, such 
as luminescent ones, are and will keep on constructing the future of products.  

With the ongoing exploration of the product-user experience as a holistic matter, the necessity for new 
tools that support and promote the use of dynamic materials such as luminescent ones is indispensable.  

By comprehending the intrinsic properties and potentialities that luminescent materials can provide to 
products, such as direction of light-spread, the versatility of affordance, and qualities of light, to name a 
few, complemented with a response to the market opportunities and needs, it can be possible to support 
and provide a ground base for more complex, complete interactions.   

Flux of light was born as a decision-making method to help explore and be used as a foundation for the 
development of new tools designed for the selection of dynamic materials and new creations.   
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Considering that the overall project of Flux of Light was carried out during the COVID-19 pandemic, 
remotely and without access to physical samples of luminescent materials, the upgrading of information 
and exploration of new samples is a priority. Prospects consider the implementation of the functional 
version of the platform, evaluated and validated by both experts and targeted users to provide the most 
comprehensive experience. Related to the previous, there is a need for an economical strategy for the 
platform to sustain itself, this study must be elaborated. 
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University of Vigo (SPAIN)  

Abstract 
The research carried out studies the different educational techniques and personal factors in education 
and motivation for entrepreneurship in women. The results obtained thorug regression models reveals 
that business intention can be fostered through courses based on visual narrative techniques (comics). 
The motivation achieved by the students is the main factor in the degree of assimilation and 
entrepreneurship business intention to the detriment of the dedicated time to the coure. In parallel, the 
relationship between the motivation achieved in the course and the degree of student-protagonist 
similarity in the history of the visual format is evidenced. 

Keywords: management education; teaching innovation; visual narrative pedagogy; comic books; 
entrepreneurship. 

1 INTRODUCTION  
In recent decades, academics and teaching teams are investigating new techniques that increase the 
impact on learning and maximizing the assimilation of concepts [1]. The use of innovative techniques or 
existing techniques that allow students to integrate more strongly in the teaching session increase 
learning outcomes. Among the innovative methodologies, visual narrative stands out due to its narrative 
approach characteristics and its ability to use visual teaching. The narrative approach as a technique 
with a high degree of effectiveness in the pedagogy of concepts, strategies and application and 
generation of ideas [2]. Teaching through storytelling achieves higher quality ratios due to its capacity 
for involvement and maintenance of attention during the course. In parallel, the use of visual 
methodologies, combining images and texts, facilitates the similarity of concepts through visual cues 
[3]. Consequently, students associate concepts with recognizable contexts or familiar environments, 
improving learning capacity. This provides students with an engaging learning opportunity that 
acknowledges the largely visual world in which they live [4]. 

Pedagogy through visual narrative comprises various techniques that bring the subject closer to a wider 
audience. The graphic novel or the development of comics allow to combine texts and images through 
a sequence of artistic illustrations. Both techniques allow a story to be transmitted through sequences 
of panels that tell a story of a character, human or animated, to a viewer. The result is the assimilation 
of concepts in a more natural way due to the growing interest in history [5]. 

The use of visual narrative therefore allows the transmission of techniques, concepts, and capacities in 
which the student feels identified. Teachers in the areas of management, entrepreneurship or business 
spirit have begun to be interested in its implementation. Entrepreneurship, due to its connection to the 
more personal and human side, is therefore a very susceptible area for the use of visual narrative. 
Consequently, entrepreneurship training institutions are facing educational challenges [6]. 

In addition, due to its economic and social involvement, education focused on entrepreneurship is 
relevant in all areas. Universities, education centers, entrepreneurship hubs and other entities point out 
the importance of creating and forming an entrepreneurial and entrepreneurial system ([7]; [8]), creation 
and economic promotion of self-employment ([9]; [10]), economic development [11] and self 
employment or freelance work ([7]; [8]). At the same time, and based on the comments, the following 
hypothesis was posed: 

H: Education through visual narrative technique increases the acquisition of skills and 
concepts associated with entrepreneurship. 

The objective of this research is the detailed analysis of the advantages offered using visual narrative 
techniques in entrepreneurship education. To do this, a comparison will be made between traditional 
methodologies (textbooks) and the use of visual narrative in terms of acquiring skills, considering 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0428



 

 

conditioning variables such as student characteristics (previous training, innovative experience ...) and 
variables of the methodology. 

2 METHODOLOGY 

2.1 Data and methodology 
Developed within the framework of the Women Entrepreneurs in Action (WE'RE IN!) Project, the 
empirical work was funded by the European Commission and Erasmus + Strategic Associations for the 
development of the vocational education and training program. The main objective of the project is to 
train women to help them in terms of entrepreneurial and business skills. Among the themes of the 
program are: financial, management, legal and commercial. The program included different modules 
with a focus on legal, financial, commercial and management issues. Through their teaching, the training 
courses aim to enhance the entrepreneurial capacity and mentality, acquiring skills to: identify and 
evaluate business opportunities; manage resources (human, material and financial); develop strategic 
plans and have integrative capacity. 

The program was structured in four modules according to theme, the program was taught traditionally 
(supported by textbooks) and through visual narrative (based on the comic). For this, the teaching 
material was developed in both formats for 10 months with similar criteria (level and extension). In 
addition, with the intention of developing an attractive comic book, a comic designer in collaboration with 
the educational team create 4 main protagonists characterized by women. 

The entrepreneurship training program was given to students (women) of the Business Administration 
degree of the University of Vigo and to other interested parties during the years 2020 and 2021. 
Developed digitally, the 30-hour program had the support of the confederation autonomic employer. The 
program reached 101 enrolled of which 20 were drawn through textbooks and 81 through visual 
narrative (comic books). 

Table 1: Charecteristics of students. 

  Textbook Visual Narrative Total 

Age range < 25 
26 to 35 
36 to 45 
46 to 55 
> 55 

13 
4 
3 
0 
0 

40 
24 
9 
6 
2 

53 
28 
12 
6 
2 

Civil status Unmarried 
Married  
Other 

17 
2 
1 

68 
10 
3 

85 
12 
4 

Childrens Null 
One 
Two 
Three or more 

17 
2 
1 
0 

67 
8 
5 
1 

84 
10 
6 
1 

Professional 
characteristics  

Student 
Working 
Other 

15 
5 
0 

59 
21 
1 

74 
26 
1 

With the intention of analyzing the acquired competences (concepts, skills and attitudes) through the 
two methodologies used, the student carried out two multiple-response questionnaires and a practical 
development exercise. The first of them was carried out before the course, which included questions 
regarding personal characteristics (age and family data, professional characteristics, availability for 
training (hours / day) and the evaluation of the previous competences. The second at its conclusion, 
including a post evaluation of the competences adquired and other teaching aspects. 
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2.2 Variables 
The verification of the hypothesis was carried out by comparing the evolution in the training achieved by 
the students. The evolution achieved was measured by subtracting the evaluation achieved by each 
student based on three dependent variables (business concepts, identification and evaluation of 
business opportunities and entrepreneurial intention) in quantitative terms before and after the training. 

In addition, four independent variables were analyzed with the intention of evaluating their influence on 
the acquisition of skills. The first one is the degree of similarity between the comic book character and 
the student based on personal data (age, civil status, children, and professional characteristics) reflected 
on Table 1. The second is a dummy variable was established to measure the willingness to take part of 
the entrepreneurship training program by the students [12], with 1 being the value assigned to the 
volunteers and 0 being the value taken by those who do it as mandatory part of other training plans [13]. 
In parallel it has been analized the experience on business entrepreneurship in terms of years. Finally, 
it was assessed dedication in terms of number of hours dedicated to study.  

2.3 Analysis 
The results obtained were analyzed from two methods. A comparative analysis was carried out between 
the results achieved by the students participating in training using comic books and those who used 
books. In addition, the results achieved by the students trained using the comic were analyzed 
considering the four independent variables. 

The comparative analysis between the competences (acquisition of concepts, identification of 
opportunities and entrepreneurial intention) achieved using comic book and textbooks. The t-test was 
used (see Table 2) to analyze this comparison between the two samples. The descriptive statistics 
relative to the competences of the samples are presented in Table 3. 

Table 2: T-test analysis. 

 
Levene test T-test for equal means 

F Sig. t Sig. Difference in 
means  

Standard error 
of the variance 

Concept’s acquisition Assuming equal 
variances 

3.165 0.078 2.294 0.024 1.177 0.5132 

Not assuming equal 
variances 

  3.201 0.002 1.177 0.3678 

Opportunity 
identification 

Assuming equal 
variances 

31.017 0.000 4.547 0.000 1.197 0.2632 

Not assuming equal 
variances 

  8.609 0.000 1.197 0.1390 

Entrepreneurial 
intention 

Assuming equal 
variances 

3.066 0.083 2.508 0.014 1.556 0.6204 

Not assuming equal 
variances 

  3.174 0.003 1.556 0.4903 

Table 3: Descriptive statistics. 

  N Mean Standard 
deviation 

Standard error  
of mean 

Concept’s 
acquisition 

Visual narrative 81 1.83 0.245 2.2068 
Textbook 20 0.65 0.274 1.2258 

Opportunity 
identification 

Visual narrative 81 1.25 0.130 1.1676 
Textbook 20 0.33 0.050 0.2236 

Entrepreneurial 
intention 

Visual narrative 81 0.51 0.292 2.6274 
Textbook 20 0.08 0.394 1.7614 
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As can be seen in Table 2, relevant differences are observed for the variables measured in the sample 
of students. The variables of concept acquisition and entrepreneurship intention are significant at 95% 
(p = 0.014) while the identification of opportunities is at 99% (p = 0.000). At the same time, it is observed 
that the difference in means obtained between the pre-course and port-course tests by the students 
trained by visual narrative methodology increases the difference in a greater proportion than the 
students who used the textbook (see Table 3). As results, the evolution of the competences achived by 
women who participate using both methods are different as can been observed on Table 4. 

Table 4. Evolution between tests. 

 Visual Narrative Textbook 

Concept’s acquisition 1.83 0.65 

Opportunity identification 1.25 0.33 

Entrepreneurial intention 0.51 0.08 

Afterwards, regression models are developed to analized the influence of the independent variables 
(Degree of similarity, Willingness, Experience on business entrepreneurship and Dedication) on the 
visual narrative training process with comic book support (see Table 5).  

Table 5. Results of Logistic regression models 

 Concept’s 
acquisition 

Opportunity 
identification 

Entrepreneurial 
intention 

Degree of similarity 0.042 
(0.461) 

0.148 
(0.162) 

0.329** 
(0.343) 

Willingness 0.149 
(0.254) 

-0.073 
(0.454) 

0.368** 
(0.962) 

Experience on business 
entrepreneurship 

0.513*** 
(0.461) 

0.509*** 
(0.061) 

-0.052 
(0.129) 

Dedication -0.218** 
(0.096) 

-0.074 
(0.045) 

-0.022 
(0.096) 

N 81 81 81 

R2 0.540 0.334 0.410 
*** p<0.01; ** p<0.05. Standard errors in brackets. 

The regression models applied indicate that a good level of fit, as can be seen in R2 (Table 5). In parallel, 
the results obtained from the independent variables vary depending on the regression model. The 
acquisition of concepts shows that the results obtained improve with previous experience on business 
entrepreneurship (Regression coefficient = 0.513 and significant at 99%). In the same way, the 
identification of opportunities is favored by previous experience (regression coefficient = 0.509 and 
significant at 99%). On the contrary, the exclusive dedication sample indicates that the shorter the time 
available, the better the use of it (regression coefficient = -0.218 and significant at 95%). 

Furthermore, the analysis shows that entrepreneurial intention increases when there is a high degree of 
similarity between the comic book character and the student (regression coef = 0.329 and significant at 
95%). In the same way, the Willingness of taking the course voluntarily also has positive effects on 
entrepreneurship (Regression coef = 0.368 and significant at 95%). 

3 RESULTS 
The analyzes carried out based on the data obtained and their subsequent statistical study show that 
the methodology used for training has a great impact on the results. The intention of entrepreneurship 
increases when the courses taken are more attractive to the student, integrating them into the training 
through visual characters. Therefore, the visual narrative, through the comic, increases the probability 
that the competencies, concepts, and skills necessary to promote entrepreneurship will be acquired. 

0431



 

 

At the same time, personal conditions have a great impact on the degree of evolution in the matter. 
Previous work experience with similarity to the course taken, predisposition and willingness to take it as 
well as the resemblance to the characters in educational stories have positive effects on education. 
However, the time factor (time availability or exclusive dedication) is not decisive since it is evident that 
the formation of the enterprise is associated with the use of time and not with the number of hours 
dedicated but, intention to learn ([12]). Therefore, the courses could be agreed or carried out in a more 
telematic way since the result obtained depends on the degree of involvement. 

The research carried out shows that business training through comic (visual narrative) offers advantages 
over traditional training (through textbooks). Although previous research indicated opposite conclusions 
regarding the acquisition of concepts ([14]; [15]; [16]), training and entrepreneurship intention improves 
with methods based on visual narrative. It is especially important that the benefits they offer diminish 
the importance of exclusive dedication in training areas due to the better use of time.  

Therefore, throughout the present research, it was analyzed the repercussions and advantages of the 
use of visual narrative techniques to promote entrepreneurship. Due to its characteristics of connecting 
the student with the practical and theoretical matter, visual narrative ([16]; [17]), has shown that students 
are committed during training ([18]; [19]; [20]) and achieve higher levels of knowledge acquisition. 

4 CONCLUSIONS 
The experimental training program evidence the influence of educational methodology on the obtained 
results. The analysis carried out shows that the use of visual narrative methodologies (comic) favors the 
increase of entrepreneurial intention and the acquisition of skills compared to traditional methodology 
(textbooks). 

In addition, the research shows the decrease in the importance of exclusive dedication using visual 
narrative techniques. The motivation achieved by the students during the course compensates for the 
need for time. In addition, the importance of motivation increases when the target audience increases 
their family bonding. The results of the investigation show that despite the civil status (married) or with 
dependent children, it does not represent an inconvenience in the training activity as long as the 
motivation remains high. 

In concordance, the design of the stories, characters, and main actors of visual stories (comics or others) 
takes on special relevance. The results achieved by the students of the training courses will increase 
the greater the similarity and coincidences there are between the students and said fictitious characters. 
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Abstract  
The relevance of the study is justified by the specific impact of the situation with the COVID 19 pandemic 
on the psycho-emotional sphere of a person. In this paper, the authors suggest that the use of online 
marathons as a didactic tool in the educational process of the university can have an impact on the 
development of students' competencies in the field of emotional intelligence, especially important at the 
present time. The issue of developing supra-professional competencies using digital resources has 
become popular in the last year, both in the academic and scientific-practical environment.  The authors 
present the results of four streams of the marathon "Emotional Intelligence", which was attended by 54 
university students. The empirical part of the work shows how the use of an online marathon affects the 
development of socio-emotional competencies.  As a result, the authors conclude that the use of an 
online marathon for the development of competencies in the field of emotional intelligence will be 
effective if there is a personal motivation of the student, a variety of content and communication support. 
The results of the work may be interesting to teachers of higher education, as well as scientists 
interested in managing people's emotions in various situations. 

Keywords: higher education, competencies, supra-professional competencies, online learning, online 
marathon, pedagogical technology, emotional intelligence. 

1 INTRODUCTION  
The pandemic, quarantine and self-isolation have had an impact on the socio-emotional sphere of 
people in the last few months ([1], ]2]). COVID 19 has had an impact on the socio-economic situation in 
countries and forced a serious review of the technology for implementing higher education programs. 
The amplification of the influence of digital technologies, information and communication technologies 
on the development of the pedagogical tetrahedron was particularly acute in this time period. 

The study of the possibilities and effectiveness of the use of information and communication 
technologies in teaching activities has been actively conducted in recent years ([3], [4], [5]). Students 
and teachers had easy and open access to large volumes of information using digital trail. They learned 
to build an individual trajectory of professional development and professional competencies focused on 
the needs of the individual, country and society as a whole in the emerging digital economy. 

The authors have previously justified the relevance of the use of digital technologies in the development 
of supra-professional competencies of university students ([6]). In this paper, we focus on the 
possibilities of using online technologies for the development of one competence – emotional 
intelligence, which is most important during the pandemic and after its end. 

According to the World Economic Forum, emotional intelligence is one of the 10 most popular 
competencies of a specialist in the labor market ([7]). Mayer F J. and Salovey P., who first introduced 
the concept of "emotional intelligence", described it as a kind of social intelligence that affects the ability 
of an individual to track their own and other people's emotions and feelings ([18]). American psychologist 
Daniel Goleman points out that emotions play a large role in achieving human success, defining 
"emotional competence" as "a developed ability based on emotional intelligence that leads to 
outstanding achievements at work" ([8, P. 61]). That is, a competence in the field of emotional 
intelligence is the ability to recognize, understand and use emotional information about yourself or 
others, which as a result is reflected in high results of human activity in various fields. 

Many Russian authors, including: Vorobyova M. A., Derevyanko S. P., Kuteeva V. P., Mayorova E. A., 
Rabadanova R. S., Shinkareva O. V., Yulina G. N., and foreign scientists: Abraham. A., Clark S. C, 
Callister R., Halil A., Hassan N., Mohzan M. A. M., Vela R. H., Wallace R., point out the importance of 
developing emotional intelligence in students ([9], [10], [11], [12], [13], [14]). The results of the study of 
J. Luka, P. Tarricones show a link between students' emotional intelligence and their ability to work 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0434



 

 

effectively in a team, which is important for disciplines where teamwork is part of the learning process 
([15]). We agree with the researchers that the formation and development of competence in the field of 
emotional intelligence is one of the important tasks in the process of teaching students. The importance 
of developing this type of competence is especially relevant at the present time, when our psyche is 
affected by the situation with the coronavirus. At the same time it is worth answering the question: how 
to organize the development of the studied competence with online education technologies and is it 
possible to do this without direct interaction between the teacher and the student? 

Arguments in favor of the use of online learning in the development of emotional intelligence can be the 
results of research conducted by scientists ([16], [17], [18]). For example, A. Alkozei together with 
colleagues conducted a study of the development of emotional intelligence of participants in a 3-week 
training program on this topic, as a result they came to preliminary conclusions that emotional 
intelligence can be trained using online training programs aimed at adults ([16]). 

The authors suggest that the development of supra-professional competencies and skills in the current 
conditions is possible through the organization of online marathons. This training technology is based 
on the metered transfer of knowledge through ICT, a high level of self-organization of participants for 
practical development of recommendations and the development of skills in the framework of homework. 
A special feature of the online marathon technology is the key role of personal motivation of the 
participant in the development of competence. There is no possibility to write off the task from another 
person or find answers on the Internet, the participant independently studies the material, immerses 
himself in the topic, applies the proposed techniques and performs tasks. 

In Russia online marathons on the development of emotional intelligence are conducted by such 
companies as Netology, The school of Gandapas and others. In total about 10 marathons are launched 
at the same time, aimed at developing emotional intelligence, each of them has its own characteristics 
in terms of content and tools for its transmission, but one goal. 

The main purpose of this paper is to substantiate the effectiveness of the online marathon as a 
pedagogical technology in the formation of emotional intelligence of students during the COVID 19 
pandemic. 

Tasks: 

• based on the content analysis of the literature on the development of competencies in the field of 
emotional intelligence, to develop and implement the technology of an online marathon; 

• to present the results of an empirical study of the possibilities of using an online marathon for the 
development of competence in the field of emotional intelligence. 

Methods: pedagogical experiment, content analysis of previous research on the topic, methods of data 
analysis. 

2 METHODOLOGY 

2.1 Participants 
A total of 54 people took part in the pedagogical experiment. 10 people in the first run, 3 in the second, 
21 in the third and 20 in the fourth. Among the participants of the marathon, students of higher 
educational institutions (Ural State University of Economics, Omsk State University, Ural State 
University of pedagogy, Ural Federal University), their share was 80.6%, including master's students 
working in their specialty, as well as specialists of enterprises who do not receive higher education at 
the moment – 19.4%. In terms of the gender composition of participants, 44 participants were women 
(81.5%), 10 were men (18.5%). 

2.2 Description of the technology 
The authors held four online marathons with free participation in October-November 2020. In each of 
the 4 marathons, there was a different motivation of the participants. The main platform for the online 
marathon was Google glass. 

The motivation of the participants: 
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In each marathon there was a different motivation of the participants. In the first – it was a task within 
the discipline, in the second and third - a personal desire, and in the fourth - an alternative form of 
obtaining a score for the discipline. 

The online marathon lasted 10 calendar days. The work included five topics, which were studied and 
worked out by the participants for 2 days: 

1 The concept of emotional intelligence 
2 Managing your emotions 
3 Managing emotions of others 
4 Positive psychology 
5 Managing stress and emotional burnout 

There was homework aimed at a deeper study of the material after each topic. The topics was 
accompanied by a package of materials for self-study and testing: a presentation with hyperlinks to 
additional materials, resources, video content; video on the topic; games/ quizzes/ interactive 
worksheets generated using various online tools; valid questionnaires and tests on various aspects of 
the development of emotional intelligence. 

In addition, within 10 days, each of the participants had an opportunity to meet with the authors of the 
course in a video conference format on the Zoom platform. The meetings were held at the request of 
the participants and lasted 15 minutes. At the meetings, we worked with emotions using metaphorical 
maps. 

3 RESULTS 
34 participants (63%) reached the end of the marathon and gave feedback. Two groups completely 
passed the marathon: the first and the forth, which had additional motivation in the form of obtaining a 
score in the discipline. Only 84% of them gave feedback on the results (25 people). 9 participants out of 
a total of 24 people reached the end of the second and third marathon, but all of them gave feedback. 
This can be explained by the lack of external reinforcement and low personal motivation of participants 
to be active for self-development. 

Figure 1 shows the participants' self-assessment of the development of emotional intelligence in two 
sections – before and after the marathon. The main descriptive statistics are presented in Table 1. The 
span diagram visualizes the difference in the interquartile span scores (iqr) of participants before (4 
points) and after participating in the online marathon – 1 point, which is confirmed by the data in Table  

Table 1. Main descriptive statistics of the results of the online marathon  
on the self-assessment of participants (n=34). 

Statistics Before participating 
in the marathon 

After participating 
in the marathon 

Average 6,029411765 8,529411765 

Standard Error fashion 0,314490489 0,164794985 

The median 6 9 

The mode 8 9 

The standard deviation 1,833778912 0,960911629 

The sample variance 3,362745098 0,923351159 

Excess -1,233174646 0,246321401 

Asymmetry -0,108562151 -0,632844988 

Reliability level (95.0%) 0,639835711 0,335277918 

1. Each value of the series differs from the average of 1.83 in the ratings before participating in the 
marathon and by 0.96 after participating in the marathon. Thus, the self-assessment of the level of 
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participants’ emotional intelligence development by the end of the marathon not only increased 
subjectively, but also leveled the scores among all participants. 

3. When checking the results of the experiment with the help of Student t-statistics, we received 
confirmation of the significance of the results of the experiment and preliminary proof of the effectiveness 
of the use of online marathon technology in the development of supra-professional competencies. The 
average value of the trait before the experiment is 6.029±1.834 (m = ±0.314). The average value of the 
trait after the experiment is 8.529±0.961 (m = ±0.165). The Student's paired t-test is equal to 7.116, the 
critical value of the Student's t-test for a given number of degrees of freedom is 2.035. t observation > t 
critical, changes in the trait are statistically significant (p=0.000). 

 
Figure 1. Chart of the scale of self-assessment of the emotional intelligence development by participants 

before and after participation in the marathon (on a 10-point scale). 

Self-assessment of the development of participants’ emotional intelligence on average increased by 
more than 40% by the end of the marathon. Feedback from marathon participants allowed the authors 
to formulate the main advantages of such technology and opportunities for the development of the use 
of online marathon technology in academic disciplines and in extracurricular activities. 

4 CONCLUSIONS 
Every year, the use of digital, online technologies in higher education is expanding both in terms of 
opportunities and relative intensity ([4], [5]). The use of information and communication technologies is 
relevant to the development of both professional and supra-professional competencies of students ([5], 
[10], [13]). In particular, the development of competencies in the field of emotional intelligence with the 
use of online technologies is justified by the results of research conducted in the world ([16], [17]). 

As part of this work, the authors conducted a pedagogical experiment to determine the effectiveness of 
the online marathon as a pedagogical technology in higher education for the development of 
competencies in the field of emotional intelligence, which is most relevant in the current difficult socio-
economic conditions in the world. The results obtained after the marathon and external requests for the 
organization of new groups show a preliminary high efficiency of the online marathon in the development 
of these competencies and suggest the presence of an effect of the technology in the development of 
the entire range of supra-professional competencies. 

Conducting four online marathons allowed us to make the following conclusions: 

1 When using such intensive forms of training, the key role plays personal interest in the topic and 
motivation of the student. 

2 Communication is very important to achieve greater efficiency and establish trust with students, 
personal contact through video as well as communication support through the organization of 
interaction in messengers. To implement the fifth launch of the marathon, we have included the 
organization of communication on the platform Slack, which allows us to organize interaction, 
quick feedback and exchange of opinions in real time. The platform discord can be used, then 
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participants first need to learn how to work in it. Slack is intuitive and a short video lesson is 
enough to work with it. 

3 The topic of managing emotions is very personal and it is important to treat the feedback of 
participants carefully. For this purpose, the marathon team has a professional psychologist.  

4 If students make an effort to complete tasks, do not approach them superficially, then at the end 
they get the maximum satisfaction from the time and effort spent. 

From the point of view of the further research in the field of the effectiveness of online marathons as a 
pedagogical tool for higher school specialists, we would like to note a couple of points. First, this was 
the first stage of the study and we consider its results preliminary, and the opinion about the level of 
development of emotional intelligence of participants is subjective. Therefore, we plan to include in the 
marathon as a final feedback on the effectiveness of solving problems using an online game, in which 
it will be possible to give a more objective assessment of competence based on behavioral indicators. 
Second, the advantages of the online marathon in terms of free entry and exit of participants, flexible 
deadlines for passing stages, accessibility from different parts of the world and the availability of a wide 
range of applied pedagogical tools allow suggesting an intensification of interest in it on the part of 
professional education stakeholders. 
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Abstract 
Digitalisation and automation are ever growing topics, with expanding application domains and 
accelerating technological innovation. Artificial Intelligence (AI) and Machine Learning (ML) are driving 
the world into a future of augmented decision making with faster, better and more consistent predictions 
and performances, helping enhance human development in all domains varying from fishing in the 
oceans to space exploration. One field where the application of AI is still incipient is the education 
industry, where the potential to revolutionise existing systems through the automation of mundane tasks 
that occupy the time of education professionals remains to be realised. AI can also be used to introduce 
personalised, data driven decision making for better student learning journeys. A starting point for the 
development of such tools is a system capable of understanding learner progress and predicting who 
may struggle to complete their studies months in advance, based on learner-specific data and 
similarities across historical learner outcomes. In this paper, we propose a machine learning pipeline to 
mine relevant data for student performance prediction, including relevant feature extraction and 
importance ranking. Using the processed data, glass box AI modelling tools are applied for interpretable 
learner outcome prediction. The proposed predictive model is intended to help automatically identify 
struggling students, enabling education providers to focus on designing intervention procedures to help 
successfully complete their learning journey. We demonstrate the applicability of the proposed 
framework using data collected by Smart Apprentices’ Smart Assessor, an e-portfolio system for 
apprenticeship education in the UK, where high predictive accuracy is successfully achieved. 

Keywords: Artificial intelligence, machine learning, future of learning.  

1 INTRODUCTION  
Artificial intelligence (AI) and Machine Learning (ML) have become integrated in many institutions across 
various industries including finance [1] and medical diagnostics [2]. The field of education has the 
potential to be revolutionised using this technology with personalised learning and enhanced delivery 
practices, however, it remains one of the late adopters. This is beginning to change with the introduction 
of experimental robot teachers [3] and Virtual Reality (VR) [4] in learning environments. However, AI 
applications in education are not yet widely used and, in many instances, they remain in research stages. 
Accelerating the wide scale acceptance of AI in education can help transform learning structures to more 
engaging and personalised journeys in schools and colleges through data driven systems like Coursera 
or Udemy. Moreover, using predictive modelling and with the availability of suitable data, systems can 
be built to identify learners at high risk of deserting their studies, and introducing intervention procedures 
at early stages to increase retention rates. This paper explores a framework for the automated 
identification of high-risk early leavers by building a complete ML framework from data mining to feature 
extraction and predictive modelling. We develop and test a pipeline using the proposed framework on 
real apprenticeship data, demonstrating high performance in predicting early leavers months before their 
decision is final with an adaptable trade-off parameter for false positive rate acceptance. 

Despite its compelling value, few authors have studied the detection of early leavers prior to study 
desertion. Zea et al. [5] studied the prediction of high-risk deserters using pre-defined cloud service 
models on data collected from higher education institutes. Rich data was used to facilitate high 
performance results including features on the overall average number of subjects failed. The study 
demonstrates the common problem of achieving better performance for the prediction of negative (no 
event) outcomes when compared to positive (presence of event) ones, due to the presence of 
unmeasured variables that can affect learner progression such as social and economic factors. This 
study showed similar results to the work by Lakkaraju et al. [6] where an ML model was trained on the 
data of two US school districts to predict students at high risk of dropping out of high school. Different 
classification models were compared on the features which included GPA and proficiency scores to 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0440



 

 

demonstrate the capability of predicting high risk students. The authors discuss that their general 
methodology can be applied across different education domains however the pipeline process is not 
explicitly explained.  

Education is a broad term encompassing school-based learning, higher education and apprenticeships 
through training amongst other domains. Building a universal predictive model for high-risk learner 
identification will be complex and ineffective due to the wide variability in available data relevant to the 
problem. For example, university teaching programmes often focus on grading systems calculated from 
multiple exams/reports to measure a student’s performance. Apprenticeships follow a different system 
where evidence needs to be presented to demonstrate the learning of a new skill in addition to sessions 
with the assessor that help measure their progress. The differences in performance monitoring requires 
the design of custom framework structures based on the data available and problem statement. 
Therefore, we propose a pipeline for the development of an ML based learner attrition prediction 
framework that can be adaptable based on data availability. 

2 METHODOLOGY 
Databases are diverse across different platforms making it difficult to apply rigid rules for a predictive 
modelling framework based on data availability. Therefore, it is important to design custom frameworks 
specific to the database structure and data sources available and relevant for the prediction problem. In 
this section, we will propose a pipeline for the development of a machine learning framework that 
predicts learner attrition in an education system, followed by a detailed discussion on the framework 
built for the case study of predicting early leaver apprentices in the Smart Apprentices platforms.  

2.1 Building a Custom Framework 
A high-level diagram of the proposed pipeline is provided in Figure 1. The available data in the databases 
must first be explored and understood to identify the relevant data for the prediction problem. This 
includes the final model targets (i.e. a variable indicating whether or not the learner completed their 
education with a satisfactory outcome), and any data that can inform the final outcome of the learner’s 
education journey. Examples include scores on assessments, punctuality for deadlines and feedback 
given by the education provider. Completion of this step may require the involvement of experts in 
learner monitoring and guidance. After the data has been identified, it must be collected in its raw form 
and treated with data wrangling tools to prepare it for further analysis. Here, the data is cleaned of noise 
such as duplicated entries and missing information, then the data is structured in a format suitable for 
ML modelling. Depending on the type of data and predictive model used, feature extraction may be 
required. For example, time series data can be described with various statistical heuristics that can be 
automatically generated using time series packages such as tsfresh [7] and sentiment analysis can be 
used to extract numeric description of text data. Once the data is processed for noise and missing values 
and the features are ready, predictive modelling tools can be applied directly. In the ideal scenario of 
knowing true targets, this simplifies to a classification problem with multiple different techniques 
available for selection and experimentation including logistic regression, K-nearest neighbours and 
random forest classification. It is important to follow standard classification procedures for appropriate 
model assessment, such as k-fold cross validation or data splitting into independent, mutually exclusive 
sets for training and evaluation. The optimal model can depend on the problem and data available, 
therefore it is important to follow a systematic model comparison procedure for optimal model selection, 
as measured against the expected results. If the best performing model delivers satisfactory results 
(based on user expectations), the framework is approved and pushed for deployment, otherwise return 
to the data identification step is required to explore strategies to improve the quality of the input data.  

 
Figure 1. General pipeline for development of ML based learner attrition prediction. Begin by identifying the 
relevant data from the available databases then collect them and extract informative features. Apply a suitable 
predictive modelling technique based on the feature types (eg. cross-sectional data, time series data). If 
model performs well and satisfies the business need, proceed to deployment, otherwise return to data 
identification step to enhance the results. 
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2.2 Framework Structure and Interface 
After developing a working framework with the pipeline described above, live data must be processed 
periodically to produce up to date results and generate decisions for the interface system. Interface 
interactions can be specific to the needs and wishes of the institution or platform with multiple elements 
subjective to personalised studies. In this section, we propose a structure based on the projected final 
product for the case study on the detection of early leaver apprentices using the Smart Apprentices 
database as depicted in Figure 2.  

Data is periodically extracted from the database and pushed through the pre-built data consolidation 
and feature extraction step where they are treated in an identical way to the data used to train the models 
initially. The pre-trained models then take this data as input to produce predictions on the progress of 
the learner and output it into two interface modules: the teacher analytics dashboard and the student 
progress analysis and personal training module.  

On the teacher analytics dashboard, the predictions will be visualised via descriptive statistics and 
diagrams for reporting and human analysis. High risk learners will also be flagged, and the teacher will 
be prompted to support the student in the challenges they face. If a student is flagged as high risk, the 
student progress analysis and personal training module triggers intervention procedures informed by 
the data and teaching experts to help correct the course the student is on. This correction can include 
recommending additional learning material, or reminders and incentives to submit coursework by the 
deadline. The availability of an early leaver detection system allows for additional research in the field 
of learner retention, which can then be further integrated into the system as intervention procedures. 

 
Figure 2. Projected final framework and main modules from data extraction to interfacing 

3 RESULTS 
Using data from the Smart Apprentices e-portfolio system, a machine learning model for predicting high 
risk early leavers was built with cross sectional demographic information and time series data 
representing progress and meeting attendance. After pre-processing the data and extracting cross-
sectional features from the time series instances, a time dependent multimodal structure was applied. 
Data sequences representing learner journeys a few weeks into starting the apprenticeship will have 
different dropout trends to those at later stages. Therefore, depending on the duration since starting the 
apprenticeship, evenly spaced time intervals are created and assigned dedicated models as shown in 
Figure 3. The interval duration can be set as a hyperparameter depending on the average frequency of 
progress status change in the learner journey. The number of intervals will be governed by the maximum 
duration of the apprenticeship. For each learner, the time since starting the apprenticeship is calculated 
and used to identify the model which the data should be sent to based on the time interval it falls in. 
Results from all models are then consolidated and output in a single file for interface reporting. 
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Figure 3. Multimodal structure for the developed framework 

Prior to training the models, the data was split into independent training and test sets for model 
evaluation. The accuracy, precision and recall for the test sets were calculated for each time interval 
model as defined below, and the results were plotted in Figure 4. 

Accuracy = (TP + TN) / (P + N), 
Precision = TP / (TP + FP), 
Recall = TP / (TP + FN), 

Where TP is the number of true positive values (students classified by the model as dropouts that were 
dropouts in reality); FP is the number of false positive values (students classified as dropouts who were 
completers in reality); FN is the number of false negative values (students classified as completers but 
who were dropouts in reality) and FP is the number of false positive values (students classified as 
dropouts who were completers in reality); P and N represent the total number of dropouts and number 
of completers in the dataset, respectively. 

Figure 4 shows the test set precision, recall and accuracy of predicting early leavers at most 3 months 
before they leave. The model delivers high performance with all indicators having a value close to or 
more than 0.8 up until 10 months into the apprenticeship. The recall, which indicates the rate of correctly 
capturing early leavers continues to fluctuate around high values, but precision and overall accuracy fall 
as time passes, indicating a higher false positive rate when trying to predict outcomes at later stages. 
This is a trade-off that can be controlled with a threshold parameter on the model’s output prediction 
probability. For the purpose of predicting early leavers, it is favourable to maintain high recall rates for 
capturing the largest number of high-risk learners and intervene to guide them to the completion of the 
learning journey. Reducing the difference between recall and precision may also be possible by 
collecting additional data that simplifies the classification problem in the feature space. 

 
Figure 4. Accuracy, precision and recall of predicting early leavers  
with the proposed framework using data from Smart apprentices. 
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4 CONCLUSION 
AI and ML are fast growing technologies that are revolutionising processes and efficiencies across 
multiple industries. However, custom AI solutions have not been widely adopted and utilised to improve 
education. This paper discusses an AI based framework for addressing learner attrition rates in the 
education sector. Due to the diversity in databases across different subsectors in education, we propose 
a pipeline for the training of a custom ML framework for identifying high risk learners before dropping 
out of their studies. A case study was presented on the performance of training ML models using the 
proposed framework on real apprenticeship data provided by UK company Smart Apprentices. The 
multimodal framework delivers high recall at all stages of the learner journey and precision that slightly 
drops at later stages of the apprenticeship. This is an acceptable trade-off but can be improved by 
studying which features can enhance the separability of the classes in the data space and collecting 
them for future enhancements of the model. 
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SPACE FOR IMPLEMENTATION OF THE FEUERSTEIN’S 

INSTRUMENTAL ENRICHMENT AND NYBORG’S CONCEPT 
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Abstract 
Every pupil, regardless of social background, origin, medical condition or other specifics, can experience 
a sense of success in school and eventually like school. There are different options for schools to 
achieve this. The contribution aims to describe three of them, specifically the all-day educational system 
(AES), which school implement in various forms. The rhythmisation of formal education and informal 
education is identified as a key factor in the form of AES, based on which zero, partial, almost optimal 
or perfect AES can be declared. The contribution points to AES not only as an educational instrument 
but also as an educational space allowing the use of other educational methods and techniques in 
working with pupils. Specifically, it describes the implementation of Feuerstein’s Instrumental 
Enrichment method and the Nyborg’s Concept Teaching Model within implementing AES, and it states 
that in their implementation the key is not the change of educational concept, but the change in the 
teacher’s approach to pupils, who becomes their partner in the educational process. The conclusion of 
the contribution brings a sample of a day of a first-year primary school pupil, which identifies the 
moments allowing the space for achieving his joy and success in the educational process, based on 
implementing the three aforementioned methods. 

Keywords: All-day educational system, Feuerstein’s Instrumental Enrichment, Nyborg’s Concept 
Teaching Model, formal education, informal education.  

1 INTRODUCTION  
The pupil’s school life is not or should not solely based on gaining new knowledge; however, schools 
seem to forget about this important fact. The primary emphasis and priority are still given to activities 
related to academic achievements, while leisure activities interesting and popular among pupils are 
barely considered on their educational track (Nowak et al., 2020) [1]. In today’s world, education cannot 
be reduced to preparing pupils for the labour market. Children cannot be taught that their success and 
happiness depend only on their academic achievements, they must be shown that they can be 
successful and happy also in other spheres (sport, art). It is the only way to achieve that each pupil finds 
their sphere of success, which will bring him a sense of pride, happiness and joy from life at school. 
Schools can use several innovative methods, instruments and techniques to help pupils be successful, 
experience the feeling of joy within formal education (academic achievements), as well as informal 
education (leisure activities and events). One method is AES, which is described as an educational 
method and an educational space for implementing educational methods, specifically Feuerstein’s 
Instrumental Enrichment and Nyborg’s Concept Teaching Model. 

2 WHAT IS AN ALL-DAY EDUCATIONAL SYSTEM? 
AES can be simply explained as the educational influence of the pedagogical and/or professional 
employee of school on pupils, within which the teacher implements systematic and complex educational 
work, as well as prepares pupils for learning (Kancír & Liba 2011) [2]. The declared goal is the 
improvement of pupils’ competencies and the decrease of inequality in education (Strietholt et al., 2015) 
[3]. As a result, AES aims to decrease the dependence on educational success from pupil’s social 
background (Niederberger, 2020) [4]. One argument for AES implementation in the school environment 
is that it allows compensating for different starting conditions of individual pupils that are related to their 
home environment and have a significant impact on the quality of pupils' learning (Oelerich, 2007) [5]. 
For this reason, AES can be viewed as an all-day intensive professional educational care for pupils. The 
pupils arrive at school in the morning between seven and half-past seven and leave at approximately 
five in the afternoon without a schoolbag. It means they do not have to do homework or any other 
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preparation for school, because they managed everything in the school environment under the 
supervision of teachers and professionals – special pedagogue, school social pedagogue, speech 
therapist, school psychologist (Valachová, 2002) [6]. This must be appreciated especially for pupils with 
special educational needs Arnoldt & Steiner (2015) [7] and pupils from a socially disadvantaged 
background.  

AES not only teaches pupils to use their free time meaningfully and effectively, as it provides broad 
participation in leisure activities Spengler et al. (2019) [8] but simultaneously helps them improve school 
results, attendance, behaviour and development of specific skills and interests. A wide and high-quality range 
of leisure activities positively influences pupils' self-conception, primarily of pupils from socially disadvantaged 
background (Lossen et al., 2016) [9]. Through various interesting, playful, activating, age and health 
appropriate techniques, pupils develop competencies in the spheres of memory, thinking, speech, empathy, 
cooperation, fine and gross motor skills, which are important not only from the perspective of school 
achievement but also self-realisation and joy from school life (Linberg et al., 2018) [10]. 

The question may be, how can schools using AES develop this knowledge, abilities and skills in pupils 
(also with special educational needs and from the socially disadvantaged background), while schools 
without AES have a problem with this? The answer can be found in the following facts. Schools 
implementing AES (1) adjust their curriculum to enrich their teaching with new subjects necessary in 
daily life that are incorporated directly into their schedule (lessons in financial literacy, parenting, sex 
education, intervention, counselling). An important part of AES can therefore be considered the so-
called connection with life. It is the implementing activities and solving task, which immediately concerns 
the daily life of pupils. This connection with life has a highly motivational significance, pupils can see 
that what they learn is what they experience, need and will need in life (Valachová 2002: 99) [6]. For 
this reason, the pupils within AES learn to visit the post office, library, shops, use public transport. (2) 
Homework is done in the school environment, under the supervision of a teacher and pupils diagnosed 
with learning disabilities (dyslexia, dysgraphia, dyscalculia and others) have a therapeutic teacher, 
speech therapist, school social pedagogue or teacher assistant at their disposal. It means that 
interprofessional teamwork substitutes the cooperation strictly among teachers (Buchna et al., 2016) 
[11]. (3) Pupils have at their disposal support activities, such as remedial classes from the subjects that 
are challenging for them, tutoring to prepare for the further level of education. (4) Change in the school 
climate, pupils have the opportunity to know pupils from other classes and school years better in 
activities carried out together. They also can meet the teacher outside their classroom, which can lead 
to deepening of the relationships between teacher and pupil as well as greater mutual trust and respect. 
(5) Intensive and meaningful use of pupil’s free time through different games and interest activities of 
their choice, all before and after lessons and during breaks. (6) Rhythmisation of education and informal 
education, so at regular intervals pupils alternate cognitive and relaxation, which prevents overload and 
exhaustion of pupils. Simultaneously, schools use the opportunity to connect lessons to two to three-
hour blocks with subsequent longer breaks (Appel & Rutz, 2009) [12]. 

3 FORMS OF THE ALL-DAY EDUCATIONAL SYSTEM 
A universal model of model AES cannot be constructed because schools must respect and accept the 
heterogeneity of their pupils. Particularly pupils with special educational needs can be more impulsive 
and slower in thinking and acting, they cannot learn from their own mistakes. However, pupils’ failure in 
success may not only be the result of their lack of intelligence but also because their cognitive functions 
are developed insufficiently. As a result, pupils are incapable of strategic thinking, planning, flexibility or 
completing tasks if they face an obstacle (Buttková, 2015) [13]. Subsequently, it can evoke a long-term 
feeling of unsuccessfulness, lowered self-esteem, loss of motivation or joy of learning and discovering 
itself. Finally, they lose the joy from school, which in turn becomes an inevitable evil for them. 

As a part of a short digression, it is necessary to mention that lifelong learning should be implemented 
in three primary forms, i.e., within formal education, informal education and informal education 
(Memorandum on Lifelong Learning, 2000) [14]. The first two education types explicitly concern the 
school environment. While formal education has clearly defined curriculum, rules, evaluation and is age-
levelled, informal education presents a voluntary and deliberate activity, which uses non-directive ways 
of working, does not have a clearly defined curriculum or binding evaluation. In other words, it relates to 
pupils’ free time. Informal education is carried out in the family environment. 

The specific form of AES can be best identified on the basis of the rhythmisation of formal education 
and informal education and their content realisation. Šuhajdová (2018) [15] found out that this 
rhythmisation can be carried out within four levels. The first level is zero rhythmisation; in this case, the 
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educational process of pupils starts with formal education and only after its official ending informal 
education comes. The second level presents partial rhythmisation; elements of informal education are 
incorporated into formal education. Schools most frequently use long breaks, during which the pupils 
can use set up relaxation and recreational zones, sports grounds. The third level is the almost optimal 
rhythmisation; a day at school starts with a stay in the morning club, where pupils have time for 
relaxation, recreation, listening to music, playing parlour games, watching fairy tales before the 
beginning of formal education. Formal education follows and is for the rest of the day rhythmed by the 
informal education, which again gives the pupils space for relaxation, recreation, sport. Finally, the fourth 
level is perfect rhythmisation; it has the same course as the third degree; however, the schedule of 
formal education has been adjusted specifically for the pupils, so some subjects in the day are joint into 
two-hour blocks. It allows longer breaks for recreation, relaxation and sport of pupils. Simultaneously, 
older pupils’ schedule of formal education may be clear during the fifth and sixth period. It means there 
have no lessons during this time, but pupils are resting in recreational and relaxing zones, pursue their 
hobbies or sports, dance, singing, drama, culinary clubs or activities. Afterwards, their day at school 
continues again with two or three hours of formal education; after its completion, pupils’ time is filled with 
informal education until they leave the school. The entire formal and informal education is carried out 
under the supervision of pedagogical and professional school employees. For comparison, Gaiser et al. 
(2020) [16] present the following forms of all-day schools: (1) singular arrangement, where schools pay 
attention only to the support of homework done at school under the supervision of teachers; (2) parallel 
arrangement, schools besides the support in doing homework offer the pupils also a wide range of 
educational and support activities; (3) interlinked arrangement, it is a combination of the wide range of 
educational and support activities and an individualised educational activity, which is tailored to every 
student. 

It is evident that some schools concentrate primarily on pupils' support in achieving success in form of 
good school results in implementing AES. Besides the emphasis on pupils’ success in formal education, 
other schools focus also on pupils’ joy of self-realisation in leisure activities of their interest and choice 
in informal education. As stated by Šuhajdová (2016) [17], the content of formal education in AES largely 
depends on adjusting the schedule of individual classes. Key subjects (reading, writing, counting, for 
older students mother tongue, foreign language, mathematics, informatics, financial literacy) can be 
supplemented by one additional lesson. First-level pupils of (7 to 10 years old) can have additional 
lessons in subjects like writing, counting, reading, doing homework. Second-level pupils (11 to 15 years 
old) can supplement lessons in the disciplines they are not doing well, tutoring in preparing for high 
school. The content of informal education of AES comprises activities and events providing pupils with 
recreation, regeneration and meaningfully spent free time, according to the needs and interest of the 
particular pupil. Schools, therefore, offer sports, artistic, dramatic, science, self-service, culinary 
activities, in which pupils can take part. These are so-called regular interest activities Bizová & 
Gubricová (2017) [18], which are realised in regular, pre-arranged intervals throughout the school year. 
They also offer irregular or one-off events and social events on different occasions, e.g., Mother’s Day, 
Children’s Day, Sports Day, Christmas. They participate in various performances and competitions, 
primarily sports and artistic activities with the rehearsed programme (theatre, concert, dance). If 
individual pupils are interested, the school can also prepare them for lessons or entrance exams and 
provide them with remedial classes within informal education. Pupils post long-term illness who fall 
behind their classmates or have significant issues with the curriculum can also take remedial lessons. 
So-called stimulation measures can be another option, aimed at providing the pupil with support in 
particular spheres of his development, so that every pupil could experience success, regardless of 
whether it is sport, art or other leisure activity (Šuhajdová, 2016) [17]. 

4 ALL-DAY EDUCATIONAL PROGRAMME AS AN EDUCATIONAL SPACE FOR 
IMPLEMENTING FEUERSTEIN´S INSTRUMENTAL ENRICHMENT AND 
NYBORG´S CONCEPT TEACHING MODEL 

AES presents not only an educational instrument but also provides educational space for using and 
implementing other educational methods, which can be used within formal education and informal 
education.  
One method is Feuerstein’s Instrumental Enrichment (FIE). It is a strategy for the development of mental 
processes, which due to their absence, fragility or lack of performance are responsible for insufficient 
intellectual results, which are manifested as soon as the pupil is confronted with challenging or unknown 
tasks (Feuerstein et al., 2014) [19]. FIE contributes to the pupils’ improvement of thinking, teaches them 
to solve tasks, reinforces self-confidence, eliminates impulsivity and fear of possible mistakes, teaches 
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them to respect the opinion of others (Minařiková, 2017) [20]. A great emphasis is on the development 
of communication skills. Pupils enrich their vocabulary through directly asked questions, answers to 
questions and interpreting their feelings and thoughts they learn to express precisely in terms of content 
and form and use all acquired skills, abilities and knowledge in regular life. Málková (2006) [21] in her 
research pointed out qualitative changes in reading fluency, ability to solve problems as well as 
improvement of cognitive skills and the level of learning strategies. Kozubík et al. (2018) [22] found that 
using FIE was positively reflected in the spheres of pupils’ increased activity in learning and their 
activation in the educational process. The most significant contribution in the sphere of personality and 
socialisation was the increase in pupils’ interest as a result of their intrafactorial motivation for group 
school activities.  

The FIE comprise over 500 pages of “pencil and paper” exercises designed for two age categories: FIE 
Basic for children from three to eight years, and FIE Standard for children from eight years, youth and 
adults. From the perspective of continuity, the following part of the contribution will concentrate on FIE 
Basic. It contains several instruments related to the development of pupils’ thinking instead of to the 
content of school subjects. These are the following instruments Mačáková et al. (2015) [23]: 1st 
instrument – arrangement of points – pupils learn to create actual relations among many points, 
according to known or learnt information. They learn to work with paper and pencil, connect points in 
many directions, shapes and distances. They learn geometric shapes, exercise memory, thinking and 
imagination; 2nd instrument – absurdities – pupils learn to compare things and objects according to 
different criteria (size, shape, colour) and different situations. They consider how the situation may have 
arisen and they propose changes to remove the absurdities. The pupils develop abstract thinking and 
vocabulary; 3rd instrument – from unit to group – pupils learn by play to understand basic mathematical 
operations, such addition, subtraction, multiplication, and division; 4th instrument – space orientation – 
pupils learn to recognise the position, size, shape, colour of individual objects and define the 
relationships between them; 5th instrument – recognition of emotions – pupils learn to understand 
cognitively individual emotions (cry, laughter, sorrow, fear, anger, ...) as well as empathy (how they 
would feel in a similar situation, what would they experience); 6th instrument – from empathy to action 
– pupils learn to identify with the emotional conditions in pictures and attribute them a natural emotion; 
7th instrument – drawing attention to three sources of learning – pupils learn to create an abstract idea 
based on motor perception and then confront it with the visual pattern. The same slogan: "Just. a. 
minute. Let. me. think," governs all instruments (Feuerstein et al., 2014) [19]. 

The teacher's role in implementing FIE is to activate pupils, build trust in their abilities and good 
performance, and teach them to accept their share of the responsibility for learning and school results. 
He does not motivate pupils by their school results or competing with classmates but by the way of 
working, which allows them to acquire new knowledge, skills, abilities. The aim is not to determine the 
pupils' IQ level, but the extent of their ability to learn (Pokorná & Vaňová, 2008) [24]. Therefore, not the 
result but the journey leading to the result is important, where the teacher also respects the pupils' social 
and cultural background. It means that it respects the pupils' individual pace, as well as the fact that the 
pupils perceive the same problem or task from their unique point of view, on the basis of which they 
then approach solving the problem or task. In this respect, Průcha (1997) [25] points to the so-
called theory of mastery learning based on the assumption that mastering or gaining some set of 
knowledge or skills at school is theoretically possible for all pupils with suitable conditions – the method 
of teaching and the amount of time the pupil needs to learn.  

The second usable method within AES is Nyborg’s Concept Teaching Model based on teaching pupils 
to learn. The primary tool is language and a set of diverse objects. The objects used are not important; 
it is important that pupils know the objects from their daily lives which are real (ball, glass, book, sponge), 
not pictures from books or photographs (Ivatts et al., 2015) [26]. The objects should differ in colour, 
shape, size and material (Leeber, 2006) [27]. The fundamental principle is that pupils first learn to 
understand the basic concepts, such as colour, shape, number, and then learn to find similarities and/or 
differences between them. Pupils simultaneously develop language skills and ways of thinking, which 
they can later use in further learning and daily life. The most important condition is respecting the age, 
current knowledge, skills of pupils and their motivation. In the learning process, pupils use besides their 
sight also hearing, smell, gross and fine motor skills in the analysis of objects (Sønnesyn & Hem, 1999) 
[28].   

Nyborg’s Concept Teaching Model involves three main processes Hansen (2006) [29], i.e.: selective 
associations grounded in verbal expression and a specific category: selective discrimination is pursuing 
differences, in other words, it leads to distinguishing between what belongs to a category and what does 
not; and selective generalisation, the aim of which is monitoring similarity, i.e., expressing similarity 
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between two or more object in the category. According to Sønnesyn (2013) [30], at all stages it 
is necessary for pupils to verbalise constantly their knowledge, words and verbal expressions (shape, 
colour, size are different, but they are similar, they are oval, red…) and thus they get them into their 
verbal knowledge.  

The teacher’s role is to bring out in each pupil a researcher, who will ask questions, for instance how 
are the objects similar? how are they different? with which other objects could I confuse them? (Hansen, 
2005) [31]. In selective association and selective discrimination, the teacher’s role is to give pupils clear 
formulations and patterns, in selective generalisation the teacher’s role is to give the pupils room to 
express their findings. Within Nyborg’s Concept Teaching Model pupils do not have incorrect answers 
or claims. The teacher should find out why the pupils chose that answer to the question, and thus 
understand their way of thinking (Kovalčík, 2011) [32]. As Bořkovcová & Bořkovec (2013) [33] add, the 
teacher must constantly confirm the correctness of pupils’ answers, who perceive it as a reward and 
concurrently it motivates them in further learning. The teacher becomes the pupils’ partner, who wants 
to help them with learning.   

5 AN EXAMPLE OF ONE DAY OF A FIRST-YEAR PUPIL AT SCHOOL 
Felix is a first-year pupil. Even though Felix starts school at eight, he arrived at school shortly after 
seven, because he likes to attend the morning club within the AES. Here he can play parlour games 
with other pupils or on his own or watch fairy tales in the relaxation corner. If he had a problem 
concerning school or his private life, he could talk to his teacher or professional school employee 
available here. Today Felix decided to build a big railway from the construction set. He does not have 
such toys at home. While constructing, Felix remembered how the teacher explained to them that 
different shapes must be identical to fit together. He used this during building the construction set, 
because he found out that some of its parts are angular, some oval and some spherical. At a quarter to 
eight Felix leaves the morning club for his classroom. Since eight o’clock he attends formal education, 
which begins with a two-hour lesson of writing. Felix does not know all letters yet; he was about to learn 
new ones. The teacher handed out a worksheet with various dots. He explained to them the directions 
in which he must connect the dots with a pencil to form a specific letter. Pupils revised the acquired 
directions in this way, such as up, down, left, right. Felix and his classmates learnt to write capital letter 
L in this way. The teacher then asked all pupils to find this capital letter L in the classroom, not only in 
written letters but also in different classroom objects. Felix’s classmate ran to the wardrobe and pointed 
at its parts that can create the capital L, while reproducing the learnt movement – downwards, then from 
left to right. It fascinated Felix, he also looked and found whiteboard wing, where he was also pointing 
at the capital L. Felix got praise from the teacher, which motivated him to look for new objects and 
gradually found out that the capital L was almost everywhere – door, book, desk, window... Felix enjoyed 
the writing lesson, he learnt not only to write the new letter but also to see it everywhere, which will help 
him also in reading too. After the writing lesson, Felix and his classmates had time for informal education, 
when they could relax and rest. Felix decided to play football with his classmates. He realised that the 
football gate also hides the letter L when he draws it downwards and then from left to right. If he 
continued writing upwards, he found out that he would write the letter U, which he had already known. 
Felix was excited about the discovery. This game of searching for letters was very interesting for him, 
he could even play it by himself anywhere, not only at school but also at home. After the break, the 
lesson on counting followed. That day they learnt to count on the basis of similarity and difference of 
objects brought by the teacher. Felix and three other classmates formed a group that had to divide 
objects according to common features, such as their shape, size and colour. Felix’s group found out that 
they got three angular objects of red colour, two oval spherical objects of yellow colour and three 
triangular objects of blue colour, in total they had eight objects. Felix’s group not only correctly divided 
and counted the objects but also described them verbally, which helped them to practice also their 
vocabulary. The teacher praised them, and the motivated pupils started solving another similar task. 
The informal education followed the lesson of counting, during which then Felix decided to use it for 
listening to a fairy tale from the school radio in the relaxation room. From there, he could also see how 
older pupils spent that time playing table tennis and having a great time. Felix will also play table tennis 
when he is older. Formal education continued; however, this time Felix and his classmates were not in 
the classroom but went to the town with the teacher. They were going to the library. Felix had never 
been to the library before, his parents had never visited with him and he did not even know how to go 
to the library, he had never taken a city bus or a tram. However, Felix would experience all this that day. 
He would learn how to travel by public transport, how and where to buy a ticket, how the library works, 
on the way there the teacher would also show them the post office and tell them why it is needed. The 
entire time Felix and his classmate were searching for the letter L, which they had learnt that day. This 
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competing with classmates was very motivating for Felix. The town is completely new to Felix; he lives 
on its outskirts with his parents, where public transport does not operate. After the return to the 
classroom, Felix and his classmate had an art lesson. The teacher showed the pupils a round-shaped 
object, the pupils could not only look at the object but also touch it. Felix and his classmates had to draw 
objects similar in shape they could see during today’s trip to the town. The perfection of the drawing was 
not important, but the preservation of the shape of the object was. Every pupil should have afterwards 
count how many round objects they could see in the town and managed to draw. The teacher then 
further worked with the pupils’ drawings, Felix and other classmates should have identified the 
similarities and differences of the objects. Felix found out that the objects differed in colour and size, 
and the teacher praised him. After the lesson, was is time for informal education. Felix spent this time 
in an interest group in which he was registered, he goes to a singing group. He enjoys singing very 
much. The singing lesson was followed by doing homework with the teacher. A special pedagogue 
always assists Felix, because Felix is slower in some spheres in comparison to his classmates. Doing 
homework is the least favourite part of Felix’s day but he always manages that with teachers and knows 
that he does not have to study at home, which motivates him. Doing homework took Felix today more 
than one hour, so before he goes home, he still had time for almost two hours. He first decided to spend 
this time in the schoolyard to play football with his classmates, later he returned to the relaxation corner 
to play with the railroad constructing set, which he had built in the morning. He left home at half-past 
four to be back in the morning club tomorrow. 

6 CONCLUSIONS  
School as an educational institution presents an important socialisation environment for each pupil, 
particularly for pupils with special educational needs and pupils from a socially disadvantaged 
background. At present, it is necessary to view school as an institution of education and formation, in 
which it is possible to observe more and more often the processes familiar from the family environment 
(Idel & Rabenstein, 2015) [34]. It means that schools do not only educate but also at the same time form 
pupils. From this perspective, the importance of AES can be perceived, as it allows pupils to spend 
prolonged time in the school environment under the supervision of pedagogical and professional 
employees who can attend to pupils according to their individual needs and interests. As stated by 
Arnoldt & Steiner (2015) [7], the aim of the schools implementing AES, therefore, is to, besides to 
individual progress of pupils, help pupils and parents coordinate their family and work life and at the 
same time help parents from a socially disadvantaged background in educational preparation and 
educational process of their children. Schools with AES can be, from this perspective, viewed as a 
partner of families with children involved in education, formation, and care. Niederberger (2020) also 
points to the significance of AES and claims that pupils are supported in learning and receive educational 
opportunities with a positive social impact on the development of a school community. Long-term and 
regular participation of pupils in AES activities and the typology of individual activities related to 
curriculum. According to Arnoldt et al., (2016) [35], it positively influences educational aspirations and 
opportunities of pupils on implementing goals and plans according to their own needs and possibilities. 
Fischer et al., (2016) [36] emphasise that pupils’ participation in activities in informal education in AES, 
which are in any way related to reading, positively influence the motivation of these pupils to read. 
Simultaneously, reading comprehension is influenced positively, when pupils are voluntarily participating 
in activities. The crucial difference can be observed between formal education, which is compulsory for 
pupils, and informal education based on voluntariness and selection of the primary needs and interests 
of each pupil. Sauerwein (2019) [36] found out that primarily the criterion of voluntariness correlates with 
the pupils’ increased interest in participating in any activity within AES. However, pupils’ participation in 
AES means that they have very little time left for their friends outside school (Niederberger, 2020) [4] 
and organised extracurricular activities (Spengler et al., 2019) [8]. Is it worth considering how many 
opportunities outside school environment the pupils with special educational needs or socially 
disadvantaged background have for activities or friends? Is not a school with AES the best and for many 
of them the only opportunity for their social inclusion?  

Implementing AES can reach social inclusion in the school environment, which, as presented, can be 
perceived not only as an educational instrument but also educational space for implementing other 
educational methods. Specifically, Feuerstein’s Instrumental Enrichment and Nyborg’s Concept 
Teaching Model were introduced. In Feuerstein’s Instrumental Enrichment it can be observed that it 
bases its implementation primarily on working with paper and pencil, where pupils sit at the desk during 
the educational process. This can be considered a static educational method. Nyborg’s Concept 
Teaching Model, on the contrary, explicitly refuses to work with paper, photographs or video and it 
requires working with specific real objects, which the pupils can see, hear, smell or touch and manipulate 
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with them. It is, therefore, a significantly more dynamic educational method not limited by classroom 
environment or pupils sitting at the desk. A conclusion can be reached, that Feuerstein’s Instrumental 
Enrichment is a method more suitable for implementing formal education while implementing Nyborg’s 
Concept Teaching Model can be used within both formal education and informal education in AES. 
However, these two methods can be used in both forms of education and even be combined.  

The full use of AES, as well as Feuerstein’s Instrumental Enrichment and Nyborg’s Concept Teaching 
Model and their combination, depends primarily on the teacher himself, who plays an important role, as 
the quality of education is an important factor of pupils’ academic success (Lazarides et al., 2021) [38]. 
Sádovská & Kusý (2019) [39] in their research confirmed the relation between the interaction style of an 
empathetic teacher who is helping, leading to responsibility and organising, with self-perceived pro-
social behaviour of pupils. They also proved that positive interactional style contributes to a higher level 
of meaning of life, specifically in motivational, cognitive and affective components of pupils. According 
to Dolenc & Čehovin (2020) [40], the quality of a teacher’s work is influenced significantly by his 
approach to creativity, which very important in the teacher’s work in the described three methods. The 
teacher himself and his willingness to be creative and original is not the only significant factor, but also 
how teachers imagine a creative pupil. Gralewski (2019) [41] states that teachers describe creative 
pupils on the basis of their character traits, considering their creativity, cognitive predisposition to 
creativity and motivation. Especially motivation can be perceived as an important factor in those pupils 
whose cognitive level can be a limiting factor. According to Rupalestari & Prabawanto (2020) [42], the 
creative thinking of pupils is influenced by factors as the ability to create mathematical models, the ability 
to look at questions from different perspectives and the ability to understand a topic. From the 
perspective of heterogeneity of pupils, teachers must face increasingly diverse classrooms. The 
teacher’s ability to support effectively all pupils without difference means that he must know his pupils 
(Rytivaara et al., 2021) [43], not only in terms of their social background but also in terms of their 
individual needs, abilities, interests and specifics. Only in this way the teacher can find the necessary 
way and appropriate educational approach to each pupil, which will evoke positive emotions supporting 
pupils’ motivation and interest in work. Pupils must perceive the teacher as a partner who wants to 
motivate, lead, support and help them and not as a person who looks for mistakes and constantly 
corrects and reprimands them (Sønnesyn & Hem 1999) [28]. It is necessary to realise that positive 
feelings, which the teacher can evoke in pupils, strengthen their motivation and self-confidence, give 
them courage, energy, desire to continue, overcome obstacles, bring success and enjoy school, 
regardless of it being academic successes in formal education or informal education. Naturally, it 
requires the teacher himself to know that he must approach the pupils not as an authority, but as a 
partner. 
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COMMUNITY-BASED LEARNING: HOW ACADEMIC STAFF
RESPONDED TO COVID-19

M. Andrade, L. Workman, J. Westover

Utah Valley University (UNITED STATES)

Abstract

Community-based learning (CBL), sometimes called service learning, is a mutually beneficial partnership
involving higher education institutions (HEIs), students, academic staff, and the community. It provides
students with the opportunity to apply academic concepts to real-life and community organizations with
the opportunity to gain insights from evidence-based theories and current research. The benefits of CBL
have been extensively documented (Eyler et al., 2001, Farber, 2011; Novak et al., 2007; Olberding,
2012; Olberding & Hacker, 2016; Warren 2012); however, a limited number of students realize its
benefits. In one report, 17% of respondents estimated that 10-25% of graduating students had taken a
service-learning course (Campus Compact, 2016). As such, much work remains to make CBL “central to
the mission, policies, and day-to-day activities of universities” (Taylor & Kahlke, 2017, p. 138). 

Significant changes for HEIs and businesses resulting from the COVID-19 pandemic, such as online
course delivery, business lockdowns, telecommuting, and physical distancing, suggest a potential impact
on CBL practice. By some reports, this impact was largely positive with 56% of HEIs in the Americas
reporting an increase and 23% a decrease; 46% of European HEI respondents reported an increase and
26% a decrease (Marinoni et al., 2020). More than half of all HEIs continued community engagement
activities during COVID-19. However, information on the specific challenges experienced and how they
were addressed has not been collected.

This study gathered information about the perspectives of academic staff on CBL generally, and
specifically related to COVID-19. Invitations to participate were distributed through the online
communities of professional organizations associated with CBL. The survey instrument included 48
questions, 12 of which were open ended. The aim was to gain insights from academic staff on COVID-
19 challenges and how they were addressed. The survey was informed by established matrices for CBL
assessment (e.g., see Gelmon et al., 2001; Waters & Anderson-Lain, 2014) and previous research (e.g.,
see Andrade et al., 2021).

Survey topics focused on rationale, project design, workload, institutional support, challenges and
successes, COVID-19 (challenges, continued use, facilitation of CBL, partner relations, support levels,
approaches, learning outcomes), quality measures, training, recognition, and institutionalization.
Demographic questions collected information on academic rank, gender, work status, college/school,
and institutional type and size. 

Findings indicated that academic staff found innovative solutions for overcoming disruptions caused by
the pandemic. The findings also indicated a range of practices related to support and training for CBL
and overwhelming identified strong faculty commitment to pedagogical approaches that deepen student
learning while benefiting local communities. The open-ended question responses revealed the
engagement of academic staff in a range of CBL activities as well as insights into student learning,
facilitation of CBL, and strategies for coordinating with community partners during COVID-19. The
presenters will establish the rationale for CBL in HEIs, review the findings of the study, and suggest
implications for practice.

Keywords: Community based learning, service learning, COVID-19, academic staff, community partners.
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ACADEMY MEETS THE INDUSTRY – A STUDY OF THE USER 
PERSPECTIVE OF AN ONLINE CONTINUOUS EDUCATION IN 

BANKING AND INSURANCE COMPANIES 

P. Mozelius1, A.D. Olofsson2, M. Håkansson Lindqvist1 
1Mid Sweden University (SWEDEN) 

2Umeå University (SWEDEN) 

Abstract 
Given the ongoing digital transformation in the knowledge society, research on workforce and 
organisational upskilling seems to be more important than ever. Such research can be done from a 
Work-Integrated Learning (WIL) perspective acknowledging the combination of work-placed practical 
activities and the university tradition of theoretical studies. The use of theories from academia combined 
with real world problems in industry can be seen as a fruitful source of collaboration. The aim of this 
study was to explore and analyse how academia met the industry in the Swedish BUFFL-project. This 
project was a two-year pilot project on organisational development that through online educational 
courses arranged by the academy focused on strengthening the competencies in banking and insurance 
companies. In the project, a central idea was the concept of 'Bring Your Own Data' (BOYD), meaning 
that the involved organisations and companies were data providers in their employees' continuous 
education. With this short backdrop, the research question to answer was: "What are the course 
participants' views of an online continuous education where academia meets the industry?".  

Data was gathered by course evaluation questionnaires from 14 course modules in the BUFFL-project. 
Each questionnaire consisted of the same 30 questions and was answered by a total of 69 respondents. 
A descriptive statistical analysis of the Likert-questions, as well as an inductive thematic analysis of free-
text comments was conducted. The thematic analysis conducted resulted in three themes which 
concerned the online continuous education: ‘pedagogical issues in courses', technical issues in 
courses’, and 'issues in courses concerned with the interplay between academia and the industry. 
Findings show that there are several pedagogical and technical challenges for adult learners with little 
experience of online technology enhanced learning. Moreover, it is important that academia offers an 
easy to access and user-friendly support model, if the meeting with the industry is to be harmonic. 
Finally, some course participants were a bit reluctant towards the frequent use of theoretical literature 
in English, and requested a stronger element of practice-based problem solving. 

Keywords: Work-integrated learning, WIL, Professional development, Organisational development 
Academy meets the industry, Lifelong learning. 

1 INTRODUCTION  
In contemporary digitalisation research, professional development and organisational upskilling is highly 
prioritised. The shift to a knowledge society requires a continuous professional development that also 
needs to be work-integrated. Many policy documents have highlighted the importance of lifelong and 
work-integrated learning (WIL), to support employability, global competition, individual and 
organisational development. To meet the aims of the policy documents, universities must adapt to the 
new groups of full-time working learners with needs that differ from programme students in their early 
twenties. With the aim of a fruitful collaboration between academia and the industry, learners should 
have authentic experiences that implement the WIL idea of theoretic concepts from academia are 
applied to real-world problems in the workplace [1]. How this should be applied in detail in online 
continuous education is still a field that has not been fully explored [2].  

This study is based on the Swedish BUFFL project, a two-year project for professional development for 
bank and insurance company staff that also involves organisational development. The project was 
carried out as a cross-disciplinary collaboration between three universities, six companies and 
researchers from different departments in three universities. Furthermore, the BUFFL project was built 
on the concept of 'Bring Your Own Data' (BYOD), something that earlier has been tested with promising 
results in international research workshops [4, 5]. Regarding BYOD, a course design rule in the BUFFL-
project was that all course modules should include at least one assignment related to the course 
literature, and one assignment based on the involved companies' own brought data [3].  
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All authors are part of the BUFFL-project evaluation team in a study with data from 14 course modules 
given between 2019 to 2021. The analysed evaluation questionnaires consist of a mix of 5-point Likert-
scale questions and questions with free-text answers. The aim of the study was to explore and analyse 
how academia met the industry in the BUFFL-project, and the main research question to answer was: 
"What are the course participants' views of an online continuous education where academia meets the 
industry?". 

2 WORK-INTEGRATED LEARNING AND THE CONCEPT OF BYOD 
The investment in human resources through continuous professional development is a global and 
ongoing process building on a collaboration between academia and the industry. The majority of 
contemporary WIL initiatives are technology enhanced, building on the idea of learning anytime and 
anywhere with the ongoing pandemic as a catalyst for further technology enhancement. With a 
thoughtful instructional design, technology enhanced learning (TEL) could facilitate individualised study 
schedules and enable a flexible study pace [6]. From the teacher perspective, TEL opens up for more 
flexible teaching, involving the creation of dynamic and multi-modal course content in a mix of 
synchronous and asynchronous teaching and learning activities. WIL should, by definition, have an 
instructional design where learners partly carry out their studies in workplace settings with assignments 
aligned to the daily work. For academia, there is a responsibility to create and provide educational 
content that corresponds to learners', and organisations' present and future needs. These needs should 
be aligned to the aim of increased employability [7], and involve learners in authentic real-world activities 
where theory and methods from academia are applied to practice-based workplace assignments [1]. A 
design idea in the BUFFL project for achieving authentic experiences and work-integration was to 
involve the concept of BYOD [3] frequently. 

BYOD is a popular acronym that can be interpreted in several ways. The most well-known interpretation 
is Bring Your Own Device. BYOD started to spread in 2009 when the global IT-company Intel made a 
test for their employees. New routines allowed employees to bring their own computers and mobile 
devices to be used in the daily work at the workplace. Despite the security issues that were identified, 
this concept spread to higher education where bringing personal ICT devices created both new 
opportunities and new challenges [8]. Another interpretation of BYOD, as a core concept in the BUFFL-
project, is the idea of 'Bring Your Own Data'. To achieve WIL activities that involve authentic workplace 
tasks, it is crucial that the companies are the main data providers, and not the universities. Furthermore, 
the general idea of course participants bringing their own data supports the heutagogical principles of 
contextualised and self-determined learning. A vision in the BUFFL project for tomorrow's WIL, is a 
combination of formal and informal learning based on BYOD activities, in order to realise the desired 
alignment between academic theory and workplace practice [3]. 

3 THE BUFFL PROJECT 
BUFFL is an acronym based on a Swedish expression that could be translated into English as 'Industry 
development in banks and insurance companies through flexible lifelong learning '. The project was a 
two-year pilot aimed at technology enhanced professional and organisational development of banking 
and insurance companies. BUFFL could also be seen as a project that aimed to combine work-
integrated learning with lifelong learning, trying to create a new model for continuous professional 
development. This model involves technology enhancement to able flexible online learning that can be 
integrated in full-time working course participants' daily lives. The courses were divided into smaller 
course modules that were offered at a lower study pace than standard university courses.  

The BUFFL-project spanned over two years, with three separate phases that were partially intersected, 
and repeated on several occasions [3]. The project participants were from three universities, six private 
companies and one governmental agency. The project included teachers from three universities, and 
the course participants in the BUFFL-project were recruited from six private companies and one 
governmental agency. Researchers from the fields of Business Administration, Pedagogy and 
Informatics carried out the evaluation. An important project deliverable was the development of a 
framework for workplace integration of short university course modules based on actual needs in the 
industry.	 
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4 METHOD 
In total, 69 course participants involved in the 14 course modules in the BUFFL-project answered the 
questionnaires. Each questionnaire consisted of the same 30 questions. From 30 questions, eight Likert-
scale questions and four free-text questions were selected with the idea of analysing the subset that 
could help to answer the research question. The analysed answers are from evaluation questionnaires 
from 14 instances of nine different course modules in the BUFFL project. Using a mixed-method 
approach, an initial separate statistical analysis of the quantitative data, and a thematic analysis of the 
free-text question answers was conducted, before the results were combined and analysed. 
Quantitative data were analysed by a Python script with the use of the Python add-on module 'statistics'. 
The functions that were used in the analysis were ‘statistics.mean’ and ‘statistics.median’ [9].  

5 RESULTS AND DISCUSSION  

5.1 Likert-scale questions 
Mean and median values for the Likert-scale questions are surprisingly high, indicating that the 
academy-industry integration has been successful. The lowest values are for the study pace (2.56, 3) 
and the adaptation to full-time working course participants (3.31, 4). One comment on these finding is 
that it would be interesting to reduce the study pace in a future instance of one of the evaluated course 
modules and compare pass rate and learning outcomes. 

Table 1. Likert-scale questions. 

 Question Mean Median 

Q1 How did you perceive the study pace in the course module?  
(1 = very compressed -- 5 = very protracted) 

2.56 3 

Q2 How did you perceive the study pace adaptation to your full-time work?  
(1 = very poor -- 5 = very good) 

3.31 4 

Q3 How do you estimate your reading skills regarding English?  
(1 = very poor -- 5 = very good) 

3.52 4 

Q4 How do you estimate your earlier experience of reading research articles?  
(1 = very poor -- 5 = very good) 

3.46 4 

Q5 How did you perceive the support from your employer for taking this course module?  
(1 = very poor -- 5 = very good) 

3.77 4 

Q6 How did you perceive the opportunity of bringing your organisation's own data?  
(1 = very poor -- 5 = very good) 

3.57 4 

Q7 How did you perceive that the course assessment was adapted to the organisation's own data?  
(1 = very poor -- 5 = very good) 

3.82 4 

Q8 How did you perceive that your group work has contributed to organisational development?  
(1 = very poor -- 5 = very good) 

3.63 4 

5.2 Free-text questions 
The thematic analysis of the free-text comments resulted in three main themes. Individually and 
combines, these themes provide some insight into both how academia met the industry in the BUFFL-
project and the course participants' views of the online continuous education researched in this paper. 
The comments mirror the views among the participants in the courses offered through the BUFFL- 
project. The three themes are (1) The online education - pedagogical issues in courses; (2) The online 
education – technical issues in courses; and (3) The online education – issues in courses concerned 
with the interplay between academia and the industry. 
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5.2.1 Theme 1- The online continuous education - pedagogical issues in courses 
Overall, the participants in the online education seem quite satisfied with the course. In many aspects 
they seem to be pleased with both the course design and the content. Moreover, several participants 
describe that they appreciated the possibility to problematise and reflect upon their own experiences 
from the industry in the light of the scientific course literature. One participant noted: “I am really pleased 
with the course content and the way the teachers have designed the course. The theme of the course 
has been interesting and provided me with knowledge that I already have begun to use in my daily 
work”. Here, several participants also described that the seminars offered during the course had been 
rewarding. These seminars provided possibilities to share one’s own thoughts and to learn from each 
other: “The seminars were really good, I could listen to the experiences by the other course participants 
and then both apply them in the assignments and bring the new knowledge with me into my company”. 
Some of the participants found the course literature challenging: “The specialist literature was difficult, 
it is hard with literature in English, I had to read it several times”. Thus, the issue of language in the 
course literature was considered to be a challenge. 

As mentioned above, teachers from three Swedish universities were involved in the course. This might 
be one possible explanation for why the opinions among the participants about the teachers ranged 
from excellent, good or to almost a disappointment. One example of a positive opinion was: “The 
teachers were quite inspiring and knowledgeable, providing us with interesting and complex 
assignments”. Among the comments displaying fewer positive examples, several participants reported 
concerns regarding the lack of feedback both in formative and summative aspects. One participant 
expressed that “I had really wanted much more feedback on my work in order to know if I had done it 
correctly or not, I have never studied at university level before which makes it difficult for me”. The 
different opinions expressed by participant may be related previous studies at university level. 

Beyond the mixed opinions about the involved teachers, additional and specific critique was also seen 
in the free-text comments. This critique can be said to be two-folded. The first strand of critique 
concerned the structure of the course and the challenges to follow the academic conventions when 
writing assignments and reports. In regard to how the course was structured, one participant wrote: “The 
structure of the course was unfortunately inadequate”. Another participant reported difficulties in 
administrative routines: “…they [the teachers] didn’t answer mails, they didn’t send out necessary 
information, first they sent out an incorrect schedule and then within three days the sent out another 
one, this is unacceptable when you work with the industry, three weeks had been OK”. Concerning the 
assignments in the course the critique could be formulated as expressed by one participant: “I don’t like 
to write scientific assignments and reports. I don’t remember how to do this and I have no intention to 
develop this skill now. However, I am pleased with the course, I have read all the literature and watched 
all the recorded online lectures”. The second strand of critique captures views on the amount of time the 
participants experienced that they had to take part in the course and to complete all of the assignments. 
For example, one participant explained that: “It is difficult to combine work and academic studies, not in 
the least when the course guide seems to be written for full-time students, not for people who work full-
time”. Another participant noted that: “The course was more theoretical orientated and was so much 
more demanding than I had expected. A lot of things were supposed to be done within the course and 
the deadlines were short”. A third aspect related to time concerned the challenge to find time in order to 
study together with the other participants on the course. One participant expressed that: “The group 
assignment became solo work. I would like to have much more time to discuss the articles with the 
others [the course participants], that would have been really rewarding, especially if such discussions 
could have carried out before the assignments were to be handed in”. This line of thought was expressed 
several of the course participants. 

5.2.2 Theme 2 - The online continuous education – technical issues in courses  
The number of comments concerned with technical issues were less than expected. The majority of 
these comments concerned different kinds of experienced challenges or shortcomings related to the 
digital tools used in the course. However, there were also comments related to, for example, the online 
format providing flexibility when to take part of the course content: “I liked the possibility to participate at 
a distance. To watch the recorded online lectures not only when it suits you but also several times. It 
was rewarding to participate [online] in weekly meetings with my group”. In a similar way the 
videoconferencing software used in the BUFFL-project seemed to mediate communication between the 
participants: “The recurring meetings in Zoom provided rich opportunities to discuss and to ask 
questions to the teacher”. These aspects appeared to be beneficial for the participants. 
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When looking into some of the critical comments, there were relate to when the technology did not 
deliver as expected. For example, some participants described problems with both connecting to Zoom 
and poor sound quality. Regarding problems with connection, these problems seemed to have been 
due to firewalls: “…. it was impossible to connect to Zoom through my computer that I use in my work 
at the bank office”. Other participants put forth having experienced a non-functional website for their 
course in the BUFFL-project. Moreover, access was difficult: “…a relatively messy process to access 
the web portal”. Thus, as one participant noted: “Problems with the technology use decreased the 
engagement” appear to have affected motivation. 

5.2.3 Theme 3 - The online continuous education – issues in courses concerned with the 
interplay between academia and the industry 

In general, the participants seemed to be satisfied with the relation between their ordinary work in the 
industry and the content in the course that had been considered by the teachers in the involved 
universities. This was expressed in terms of: “Yes, the course has provided me with the facts that I 
before just have had a ‘feeling about’” or “It was interesting to build hypothetical scenarios that can be 
learnt from and then implemented in my ordinary work place”. Furthermore, the participants expressed 
that they appreciated “…how the course had clear connection to the organisation I work for”, and the 
possibility to look upon their own companies and own working tasks in the light of research and scientific 
models. One of the participants expressed that: “A lot of interesting things that have opened my eyes 
about how we should handle knowledge internal in the company, I will continue to read about subjects 
like core competencies and expert knowledge, I think that will help the company”. Another participant 
noted that: “…some of the articles gave me important input to my understanding of central questions in 
relation to the continuous development of our company”. Even so, voices were also heard about bridging 
theory and practice: “…some of the articles were too theoretical and lacked contact with the ground level 
and for that reason didn’t contribute that much to my understanding”. 

An often-mentioned view among the participants concerned the possibility to learn, collaborate and 
develop together with colleagues both from one’ s own company and colleagues from other companies 
in similar branches: “…the exchanges of ideas among the participants in the course”. It was considered 
to be rewarding to have joint discussions and to receive feedback on “…the own data that were included 
in the course”, own ideas. One participant explained: “It was interesting to compare theory with practice 
and listen to the other participants’ experiences”. What in fact was quite clear in this theme was the 
appreciation of the course being firmly rooted in the participants’ own companies and in their everyday 
life at work. One of the participants reflected upon new knowledge and use in practice: “I use what I 
have learnt, models and ways of thinking, that is a good mark for the course” or “Close to reality, useful 
models and tools, tips connected to practice, and in a way a confirmation of that we work in the right 
way”. Finally, even if just a few such comments concerned this specific challenge, participants 
expressed that they had received “….no support from their own employer”.  

6 CONCLUSIONS 
In conclusion, the aim of the study was to explore and analyse how academia met the industry in the 
BUFFL-project, regarding the course participants' views of an online continuous education where 
academia meets the industry. Overall, from the participants’ point of view, they seemed to be pleased 
with several things in the course modules. Six out of the eight Likert-scale questions have the median 
value of 4, which indicates that the academia – industry meeting turned out to work relatively well. For 
example, the possibility in the seminars to reflect upon their own experiences from the industry in the 
light of the scientific course literature. This was also true for how the course participants were able to 
learn and develop together with colleagues, both from their own company and colleagues from other 
companies in similar branches. However, findings also show that there were several pedagogical and 
technical challenges for the participants as adult learners.  

Pedagogical challenges could be seen in administrative support and different levels of experience 
regarding university studies. This is especially true for the participants in industry who are revisiting 
academia for continued studies. Participants with little experience of online technology enhanced 
learning expressed the need for more feedback and support. Thus, easy to access and user-friendly 
support models appear to be of importance for the participants, in order to support and maintain a 
harmonic meeting between academia and industry. Some course participants were reluctant towards 
the theoretical literature in English, and requested a stronger element of practice-based problem solving. 
On the other hand, the quantitative analysis shows that these opinions are not representative for the 
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vast majority. Question 3 on participants reading skills in English has a mean value of 3.52 and the 
highest mean value is for Question 7. A mean value of 3.82 and a median of 4 regarding the adaptation 
of course assessment to the organisation's own data. Flattering values for a project where BYOD has 
been a core concept. Finally, how theory and practice can be intertwined, calibrated and adapted to full-
time working participants will be the most important factors to support participants’ learning when 
academia meets industry in future online continuous education.  
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MORE DATA AND MORE DATA: THE MAIN CHALLENGES FOR 
SMALL ORGANIZATIONS IN USING BIG DATA ANALYTICS 
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Kajaani University of Applied Sciences (FINLAND) 

Abstract 
With continuous technological advancements and a surge of digitalization, the business ecosystem has 
changed. One of the effects of this trend is an increase in the generation of data. Prior studies have 
shown that the use of data contributes to the growth of large corporations. These corporations, most 
often, have resources to try new innovations or developments. Meanwhile, little is known about the use 
of data in small organizations. These organizations are characterized with insufficient resources to utilize 
the latest innovations. Therefore, this article investigated how small organizations could use their data 
within their budget to improve their operations and maximize their profit. To achieve its goal, the article 
employed theory of diffusion as its theoretical framework and a case study method for its research 
methodology. The case project consisted of 4 pilots. All documents related to the pilots, such as, meeting 
notes, interview transcriptions, pilot reports, scholarly articles, and professional study reports were 
analyzed with the content analysis method. Altogether, 121 documents were analyzed.  The article found 
that lack of business expertise in data analytics teams, lack of business goals in data analytics projects, 
and the protection of business secrets were the main challenges facing small organizations in the use 
of their big data. These findings revealed that the small organizations considered the use of data 
analytics as a technical issue and paid less attention to the business or management aspects of it. The 
finding revealed further that the small organizations assembled their data analytics teams with people 
that have technical skills. Thus, these results provide insight for scholars and practitioners on their 
debates on the use of big data analytics in the small organizations. 

Keywords: Big data, Data Analytics, Small Organizations. 

1 INTRODUCTION 
The use of data has continued to increase since the beginning of the discussions around big data 
(Parwez et al., 2017; Misra et al., 2016). The term big data refers to the generation, storage, distribution, 
and management of large quantities of various pieces of data (Gandomi & Haider, 2015). Big data are 
usually generated through the internet, mobile phone applications, self-quantified, multimedia, social 
media, and Internet of Things (Hashem et al., 2016; Bughin, 2016). Thus, the use of data is an 
exploration of the big data to deduce meanings and implement them. 

With the advent and persistence of Coronavirus (Covid-19), the use of the internet has increased; thus, 
more data have been generated. Meanwhile, some scholars, such as Gbadegeshin (2019a, b) and 
Parviainen et al. (2017) have been calling for the proper use of digitalization and its influences on 
business operations. Similarly, Jose et al. (2017) and Ylijoki and Porras (2016) called for the use of big 
data, especially for small and medium-sized enterprises. Malaka et al. (2015) and Mohanty et al. (2013) 
stated that very few small organizations make use of their big data. Hashem et al (2016) forecasted that 
the total amount of data, in the world, would grow by 40% per year, and by the year 2020, the growth 
would be 50 times. All these conditions serve as motivation for this article. They led to this research 
question: how can small organizations use their big data within their budget? In answering the 
question, the article employed a case study method. 

The article focused on small organizations due to their importance to the national economy. Savlovschi 
and Robu (2011) and Floyd and McManus (2005) claimed that small organizations contribute 
significantly to national and regional economies. Additionally, Parwez et al. (2017),Jose et al. (2017) 
and Gao et al. (2015) stated that small organizations are not currently active in the use of their data. 
Furthermore, Russom (2016) and Malaka and Brown (2015) pointed out that large corporations are 
making use of their data and they continue to invest in it. Thus, small organizations were focused upon. 

Therefore, this article analysed empirical research data from a project case that aimed to investigate 
how small organizations could use their data. The project also aimed to develop a business concept for 
the use of data analytics. It was a two-year project. There were four pilots in the project. These pilots 
focused on the implementation of data analytics in the participating small organizations. The case also 
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consisted of the review of several scholarly articles, white papers, and professional reports. The rest of 
the article is as follows: research background, research methodology, findings, and conclusions. 

2 RESEARCH BACKGROUND 
Big data analytics is an umbrella term that incorporates methods and technologies, hardware, and 
software for collecting, managing, and analyzing large scale data (both structured and unstructured 
data) in real-time. It works on entire data as opposed to only sample data in conventional data analytics 
schemes (Parwez et al., 2017). Analyzed data are used to do business processes or activities 
optimization, fraud management, market watch, diagnosis or fault management, forecasting and 
monitoring, customization, marketing activities, error reduction, new product development, site planning, 
and value optimization (Russom, 2016). Similarly, the analyzed data are used to identify current trends 
and synthesize the behavior of customers, as well as to coordinate internal activities, such as financial 
management, inventory and procurement management, supply chain management, and resource 
management (Jose et al., 2017). 

Additionally, the analyzed data are used to make decisions and to innovate and create new values 
(Ylijoki & Porras, 2016). In fact, the use of big data has an impact of 5–6 % increment of total productivity 
for some companies and yields a 3% return on investments in other enterprises (Mohanty et al., 2013).  
Some companies shared that they had better customer service experience with use of their data (Malaka 
& Brown, 2015). 

In respect to the benefits of the use of data, there are many organizations employing data analytics 
experts to utilize their available data. Most of these organizations are large corporations and are largely 
multinational (Mohanty et al., 2013). These large companies are engaging in retailing, pharmaceuticals, 
insurance, banking and financial services, and telecommunications. These corporations experience 
positive results and impacts on the use of data for their businesses (Malaka & Brown, 2015). 
Furthermore, the data analytics has been applied in other areas, such as education and training (e.g. 
Marttila-Kontio et al., 2014) and business model (e.g. Huhtala et al., 2017; Lindman et al., 2014). The 
results from these areas are positive. 

Meanwhile, an important employer of a large workforce, small organizations, do not use their data 
analytically and efficiently. Only a few of these companies are currently making use of their data (Malaka 
& Brown, 2015; Mohanty et al., 2013). They are not engaging in the use of their big data due to their 
limited resources for acquiring experts and their limited knowledge on the use of data (Experian, 2018; 
Jose et al., 2017; Jiang et al., 2017; Gao et al., 2015). 

The scholars identified several challenges that small organizations were facing in the use of data 
analytics. As examples, Coleman et al. (2016) listed that lack of understanding of data analytics, a focus 
on specific industry (small organizations usually dominate a certain industry), cultural barriers, lack of 
an in-house data analytics expert, lack of success stories on the use of data analytics, lack of data 
analytics services, a non-transparent software market for data analytics, management and organization 
problems, data security and privacy issues, and financial challenges. Ardagna et al. (2016) added that 
technology opacity, data diversity, security and privacy compliance, and legal hurdles are the obstacles 
facing small organizations in using their data. Additionally, Iqbal et al. (2018) stated that lack of 
awareness and lack of business concept of data analytics posed obstacles for the small organizations. 
Shah et al. (2017) summarized that these challenges could be grouped into technical, management and 
technical obstacles.  

In ascertaining the use of the data analytics in small organizations, a diffusion theory was employed.  
Hoffmann (2011) and Rogers (2003) explained that diffusion is a communication process of certain 
benefits of an innovation to its potential beneficiaries. These scholars also explained that the 
communication takes time. They added that the diffusion contains certain elements - innovation, 
communication channel, time and users. These scholars outlined a diffusion process which entails 
having knowledge on the innovation, motivating the users to try the innovation, getting decision from the 
users (either to accept or reject the innovation), the testing of the innovation by the users, and confirming 
the promising values of the innovation. 

The diffusion theory is accompanied by its twin, which is known as the theory of adoption. According to 
Straub (2009), adoption theory is a micro perspective of acceptability of an innovation. This scholar 
buttressed that the diffusion theory is a macro point of view of innovation acceptability. This scholar 
combined both theories and renamed them as “diffusion-adoption” theory. The scholar defined diffusion 
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as a process of spreading good information on an innovation, while adoption as a process of interpreting 
the information and making a decision to accept or reject it.  

Hoffmann (2011; 37) explained further that diffusion and adoption depends on the benefits, compatibility, 
complexity, trialability and observability of the innovation. Both Hoffmann and Roger (2003) grouped the 
innovation adopters into – innovator, early adopter, early majority, late majority, and laggards. Notably, 
the innovator, here, refers to the first set of buyers of an innovation. 

The theory of diffusion-adoption is well explained by Straub (2009), Venkatesh et al. (2003), and Rogers 
(1995, 2003). These scholars outlined the theoretical assumptions of the theory that include: there 
should be an innovation that needs to be diffused to a specific group of users, there should be 
information on it that needs to be spread through communication, there should be relevant details of the 
innovation in the communication, the target users should be able to analyze communicated information 
and decide, and there should be a decision of either adopting the innovation or rejecting it. 

The above-mentioned assumptions served as the theoretical framework for this article. It was assumed 
that the use of data analytics is an innovation that small organizations should benefit from. This 
assumption was based on the work of Elgendy and Elragal (2016), Russom (2011) and LaValle et al. 
(2011) who claimed that data analytics are beneficial for business enterprises. It was also assumed that 
there has been communication on the use of data analytics. Similarly, it was assumed that the messages 
on the use of data analytics contained important details. Additionally, it was assumed that small 
organizations had access to the information, and they were able to analyze it. It was finally assumed 
that small organizations made decision to use or not use data analytics in accordance to their 
understanding of the received information. In testing these assumptions, a case study research method 
was employed, and it is presented in the next section. 

3 RESEARCH METHODOLOGY 
The case study research method was used purposely to have mutual understanding for the use of data 
analytics among the small organizations. The method was also used to outline how these organizations 
could use data analytics for the betterment of their operations. These reasons were initially stated by 
Ellis and Levy (2009) and Järvinen (2004). These scholars argued that the method is useful for 
investigating real-life activities. Supportably, Creswell (2009) and Eriksson and Kovalainen (2008) 
argued that the case study method is suitable to any empirical research. Yin (2003) and Shank (2002) 
added that the method is relevant when a certain issue needs to be examined.  

Additionally, Creswell (2009), Eriksson and Kovalainen (2008) and Yin (2003) noted that the case study 
must follow certain procedure in order to make its process scientific. These scholars proffered 
guidelines. Their guidelines were summarized as defining criteria for selecting a case, collecting the 
data, analyzing them, and presenting results. These steps were duly followed in this article. The criteria 
were developed for selecting a case, and they included personal involvement, real-life pilot, accessibility, 
and usability of case data. After this, all available materials on the selected project were collated. The 
materials consist of scholarly articles, white paper reports, professional reports, meeting notes, project 
plan, and interview transcriptions of the case project. Table 1 shows the quantity of the materials. 

Table 1. List of Research Materials 

 Material Quantity 

1 Scholarly articles 45 

2 White paper reports 38 

3 Professional reports 24 

4 Meeting notes 10 

5 Interview transcriptions 3 

6 Case project plan 1 

The collated materials were anonymized, especially the meeting notes and interview transcriptions. The 
materials were also organized sequentially to reflect the project implementation activities. Then, the 
materials were analyzed. A content analysis technique was used. This technique is described as a 
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method of reducing bulking contents to meaningful pieces of information. This analysis was done 
according to the recommendations of Silverman (2011) and Miles and Huberman (1994). Firstly, all 
materials were read carefully and key pieces of information on these three points: use of the data 
analytics, benefits of using, and the challenges. These points were based on the theoretical framework 
and the assumptions of the diffusion-adoption theory as propounded by Rogers (1995, 2003). This first 
set of analysis showed that scholarly articles, white papers and professional reports discussed these 
points, but they paid less attention to small organizations. It also showed that the challenges of data 
usage(?) were the larger focus. On the hand other, the case project-related materials focused on the 
application of data analytics and the difficulties experienced during the project implementation. Then, 
the authors of this article decided to focus on the “challenges” that the small organizations faced. The 
first set results were fully dissected as the second phase of analysis.  The results of the second set were 
outlined. These results were summarized and defined as the final findings of this article. They are 
presented and discussed in the next sections. 

4 RESEARCH FINDINGS 

4.1 Lack of business expertise on the data analytics team 
Although some scholarly articles and white reports explained that the lack of business cases was one 
of the key challenges for the use of data analytics, the article found that the data analytics team appeared 
to be the main obstacle. This finding was often cited and discussed in the professional reports. It also 
emerged as the first challenge that the pilot organizations experienced. As Iqbal et al. (2018), Ardagna 
et al. (2016) and Coleman et al. (2016) argued, when data analytics is discussed, the focus usually went 
to the technical teams. This notion made the small organizations considered the use of data analytics 
as a technical issue and paid less attention to the business or management aspects of it. The small 
organizations assembled their data analytics teams with people that have technical skills and ignored 
the business “side” of the outcome of team’s activities. This problem was evident in the piloted cases. 
All the data analytics teams were made up of technical people.  

4.2 Lack of business goals in the data analytics projects 
Iqbal et al. (2018), Shah et al. (2017) and Coleman et al. (2016) affirmed that the absence of business 
concepts in data analytics projects posed a serious challenge for small organizations. These scholars 
explained that having a business goal would make small organizations consider the use of data analytics 
as a business investment, not a technical project. This problem was obvious in the piloted cases. The 
participating organizations did not establish a specific business goal for the use of data, though they had 
vague “hopes”. It is called vague hopes because these organizations could not state clearly what they 
wanted to use their data for. When this finding was analysed in relation to the diffusion-adoption theory, 
it was learned that the small organizations might not have received information on the business “values” 
of the use of data analytics. The professional and white paper reports emphasized that the use of data 
analytics facilitate business operation; meanwhile, the question “how does it facilitate a specific small 
organization’s operation?” seemed to not have been explained. This unanswered question appears to 
cause the decision-makers of the small organizations to not consider the use of data analytics as a 
business project. Thus, the assumption of the diffusion-adoption theory seems to be relevant in this 
context. 

4.3 Protecting of business secrets 
Most of the discussions on the use of data analytics in small organizations centred on the specific-
industry dominance. The scholars, such as Iqbal et al. (2018), Shah et al. (2017) and Coleman et al. 
(2016), stated that most small organizations are specialists in their specific industry. This made it difficult 
for them to engage in the use of data analytics (due to extra investment). Furthering this challenge, this 
article found that many small organizations do not want to use or implement data analytics operations 
because they were trying to protect their business secrets. This problem was accompanied by a lack of 
trust or a misunderstanding of the added value of data analytics. Several scholarly articles and 
professional reports explained that some small organizations are industrial-based, and entrepreneur-
centered. These kinds of small organizations have a fear of losing their unique competitive advantage 
if they tried to use their data. Again, when this result was compared to the diffusion-adoption theory, it 
was learned that benefits of an innovation might be well-communicated, but the user might reject it due 
to privacy and secrets. 
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5 DISCUSSION AND CONCLUSION 
Despite the fact that there are several articles on the use of data analytics in small organizations, these 
works have not yet employed the theory of diffusion-adoption. One of possible reasons might be that 
data analytics seems to not be considered as an innovation or technology. For instances, some scholars 
described it as an investment (e.g., Coleman et al. 2016; Malaka & Brown, 2015; Mohanty et al., 2013), 
an innovation tool (e.g., Jose et al., 2017; Ylijoki & Porras, 2016; Russom, 2016) and technology (e.g., 
Huhtala et al., 2017; Marttila-Kontio et al., 2014; Lindman et al., 2014). Meanwhile, if some works were 
considered, such as, Iqbal et al. (2018), Shah et al. (2017), Coleman et al. (2016) and Ardagna et al. 
(2016), it can be deduced that data analytics is a technology or innovation. Similarly, some scholars, 
who explained the benefits of the data analytics, such as Elgendy and Elragal (2016), Russom (2011) 
and LaValle et al. (2011), described it as an innovation. Therefore, employing the diffusion-adoption 
theory seems to be relevant here. 

The assumptions of the diffusion-adoption theory were tested in this article (as they outlined in the 
research background section). The first assumption that the use of data analytics is an innovation was 
confirmed to be true because several case materials discussed it as either an innovation or technology. 
The second assumption was also confirmed to be true. This assumption states that there should be  
communication on the benefits of an innovation. The scholarly articles, white papers and professional 
reports present and expatiate the values of the use of data analytics for both large and small enterprises. 
Contrarily, the third assumption appeared to be not true in the current case. This assumption states that 
communication messages should contain important details. This article found that specific details on the 
use of data analytics are not yet well-communicated to small organizations. The possible reason might 
be the channel of communication. Small organizations appear to be “one-man or few people show” 
according to the literature. These people are always busy and do not have the time or motivation to read 
scholarly articles and lengthy reports. This seems to lead to poor knowledge on the use of data analytics, 
as it was explained by Iqbal et al. (2018), Shah et al. (2017), Coleman et al. (2016) and Ardagna et al. 
(2016). The fourth assumption is about information accessibility. As it was just mentioned, small 
organizations and their managers or owners seem to have limited access to the information. This 
hindered their knowledge and understanding on the use of data analytics. Hence, this assumption 
appears to be true in this context. The last assumption is about the decision of small organizations to 
accept or reject. This assumption seems to be relevant here because most of the small organizations 
still decided to engage in the use of data analytics. Their reasons for such decision are the findings of 
this article.  

Therefore, it can be concluded that the lack of detailed information on the benefits of the use of data 
analytics had led to insufficient knowledge on the topic in the small organizations. This situation led the 
small organizations to not include business experts in their analytics team, a lack business goals in their 
projects, and to have limited scope on the added values of the data analytics. Similarly, it can be 
concluded that the diffusion-adoption theory would be effective when essential information is provided 
and well-communicated to the target users of a certain innovation. The lack of such details would lead 
to breakdown of diffusion-adoption theory assumptions, thereby make it irrelevant. Furthermore, it can 
be concluded that all assumptions of the diffusion-adoption theory are relevant for modern innovation. 
For instance, in the current case, the theory did not state anything relating to teams that are developing 
or implementing an innovation. Meanwhile, these teams are highly important in the modern business 
operations.  

Thus, this article contributes to big data analytics and the theory of diffusion-adoption. It informs scholars 
that the use of data analytics can be examined from another theoretical point of view. It also shed light 
on other latent challenges of the use of data analytics. The article also has practical implications. It 
specifically enlightens practitioners on the key challenges that the small organizations are facing on the 
use of data analytics. This enlightenment will assist business advisors, entrepreneurs, and management 
consultants on how to support and motivate the small organizations in using their bid data. However, 
this article has a limitation. Its research data were based on a project case and review of collected 
scholarly articles and reports. This implies the article could not be generalized. Notably, this limitation 
does not affect the quality of the information of the article. 
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WHAT IS AN ARTIFICIAL INTELLIGENCE (AI): A SIMPLE 
BUZZWORD OR A WORTHWHILE INEVITABILITY? 

S.A. Gbadegeshin, A. Al Natsheh, K. Ghafel, J. Tikkanen, A. Gray,  
A. Rimpiläinen, A. Kuoppala, J. Kalermo-Poranen, N. Hirvonen 

Kajaani University of Applied Sciences (FINLAND) 

Abstract 
Presently, the term “Artificial Intelligence (AI)” is widely used and sometimes loosely in media. 
Surprisingly, there is not yet any universally accepted definition of AI. To help fill in the gap, this article 
examines literature and interviews with experts on the meaning of AI. Researchers reviewed 60 papers 
and interviewed 20 experts in Finland. These experts consisted of professors, chief executive officers, 
chief technology officers, chief operation officers, and heads of AI. Findings showed that AI is beyond a 
specific technology, but is rather, a combination of different technologies, systems and devices that use 
data to perform some complex complicated tasks. Results also revealed that AI has some features that 
distinguish it from other digital technologies or software. This article paves the way for scholars and 
practitioners on how AI should be defined and understood. 

Keywords: Artificial Intelligence (AI), Definition of AI, Features of AI. 

1 INTRODUCTION 
Artificial Intelligence (AI) has been discussed since the 1950s. Recently, it has gotten more attention 
due to many debates on big data, data analytics, and supercomputing. This makes it relevant, and it 
has been highly deployed for several activities (Zhuo et al., 2021; Haenlein & Kaplan, 2019). With the 
recent developments in AI technologies, such as deep learning, image recognition, machine learning, 
and natural language processing, it is evident that AI will continue to impact everyday life activities 
(Haenlein & Kaplan, 2019; Davenport, 2018; Saravanan et al., 2017), similarly as digitalization keeps 
impacting every human activity (Gbadegeshin, 2019a, b). Likewise, AI will transform business activities 
more than social media did recently (Haenlein & Kaplan, 2019). 

Scientists are still working on AI and their efforts will make AI emotionally, cognitively, and socially 
intelligent (Haenlein & Kaplan, 2019). Hence, in the next few years, AI is expected to be an integral part 
of all fields (Saravanan et al., 2017). Such progress is noted in the literature as scholars are investigating  
how AI has been applied in the different fields. For example, Zhuo et al (2021) and Basri (2020) 
examined the impact of AI on social media marketing, Nagy and Hadjú (2021) researched the use of AI 
on online shopping, Bålan (2019) conducted a study on how AI was applied in managerial skills of supply 
chain executives, and Lichtenthaler (2019) investigated the use of AI in visualizing trends and changes 
to a company’s performance. 

However, the definition of AI remains confusing. One of the causes is that there are many definitions 
presented by experts. Each expert has framed it according to his or her thoughts and experiences (Legg 
& Hutter, 2006; 2007). Similarly, each attempt of defining AI makes it more complicated. For instance, 
some scholars tried to categorize it as a specific function, while others tried to incorporate many features 
to it (Martinez, 2019). Some scholars have created further confusion for many in the public by focusing 
on “intelligence” (Monett & Lewis, 2018). Consequently, using the concept of intelligence to define AI 
has been queried. The scholars have debated that the concept needs to be clarified in terms of what 
type of, depth of, and scope of intelligence is required for AI to be considered as such (Negrotti, 2012). 
All these situations make the definition of AI lack a fundamental understanding (Martinez, 2019). The 
situation is further complicated because AI often changes as new technologies emerge (Murdick et al., 
2020). What was once considered AI might no longer qualify as an AI due to new advancements of the 
technology (Martinez, 2019).  

The lack of consensus on the definition of AI has paved way for this article. As Monett and Lewis (2020) 
argued, the lack has negative implications on the design, development, use, and regulation of AI and its 
application. It is imperative that AI is well-defined so that there is a better understanding of the concept. 
Thus, the rest of this article is structured as follows: study background, study methodology, findings and 
discussion, conclusions, and contributions. 
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2 THE STUDY BACKGROUND 
Despite the fact that there is a great deal of information and knowledge on AI, scholars, engineers, 
scientists, programmers, philosophers, and legal practitioners do not have a clear understanding of what 
AI means (Martinez, 2019). One of the reasons for this is the lack of a universally accepted, 
multidisciplinary definition of AI. AI involves several fields of study and experts from each describe it by 
focusing on the aspects that are important to them. Their description could be regarded as a collective 
view of AI. One way to study the collective view is to look at the common definition that could be found 
in the dictionaries and encyclopedias. This view describes AI by focusing on human-like mental and 
cognitive capabilities. The individuals and organizations from the collective view define AI as a system 
that learns, understands, interprets, adjusts, reasons, thinks, and solves problems. They center their 
definition on the above-listed skills of a device or system.  

Some examples of the collective view are: AI has the ability to acquire and use knowledge (American 
Heritage Dictionary, 2000), it has the ability to learn, understand and make judgments or have opinions 
that are based on reason (Cambridge Advance Learner’s Dictionary, 2006), and it has the capability to 
learn facts and skills and apply them (Encarta World English Dictionary, 2006). Columbia Encyclopedia 
(2006) added that AI can calculate, reason, perceive relationships and analogies, store and retrieve 
information as well as use language fluently, and adjust to new situations. Random House Unabridged 
Dictionary (2006) also stated that AI has mental capability to grasp truth, relationships, and facts and 
Webster Online Dictionary (2006) stated that AI has competence to apply its knowledge to manipulate 
its environment objectively. 

In addition, there are several scholars who described AI from the collective point of view. For instance, 
Saravanan et al (2017) defined AI as a study of how to make computers perform activities that people 
cannot do better. Similarly, Haenlein and Kaplan (2019) defined AI as “a system’s ability to interpret 
external data correctly, to learn from such data, and to use those learnings to achieve specific goals and 
tasks through flexible adaptation.” (p.5). These scholars, mostly, come from the fields of computer 
science or information and communication technologies (ICT). This could be the reason that 
Dautenhahn (2007) summarized AI as a part of informatics and applied computer science that it is a 
computer program which uses data to reason and act in responding to its environment. 

The difficulty in defining AI may be due to some factors. Firstly, AI is linked to “intelligence” and 
intelligence is complex. Thus, defining AI is unrealistic because its associated key word of intelligence 
has no generally accepted definition (Wang, 2019). Martinez (2019) explained that there was a hang-
up in defining AI because of the ambiguity of “intelligence.”  The scholar explained further that people 
recognize intelligence in themselves and link it to human characteristics. Then, the scholar pinpointed 
that the use of such competence by a machine and the expectation that it completes the intellectual task 
as human are unrealistic. 

Another factor justifying the complexity of defining AI is constant and rapid developments in the 
technology. Stone et al (2016) stated that “AI suffers the perennial fate of losing claim to its acquisitions, 
which eventually and inevitably get pulled inside the frontier, a repeating pattern known as the “AI effect” 
or the “odd paradox”—AI brings a new technology into the common fold, people become accustomed 
to this technology, it stops being considered AI, and newer technology emerges”.  Murdick et al (2020) 
added that AI involves technology and rapid changes of the technology shift perspectives. These 
scholars buttressed that finding a definition to describe such a concept would be challenging. 

Besides, a lack of scope and context for defining AI adds to the confusion in describing the term. Murdick 
et al. (2020) cited that if the experts agreed on a specific definition, but they could not give a specific 
example for their definition, such a definition would be irrelevant. Martinez (2019) crowned this point by 
mentioning that: 

There is no ‘accepted’ definition of intelligence perhaps because “definitions depend more 
on the observer than on the observed phenomena themselves” …“What is Artificial 
Intelligence?” is not only a difficult question in and of itself, but it is particularly difficult 
because it is not clear who can or should answer the question (p.9) 

To resolve the problems associated with the definition of AI, fellow scholars recommended that there 
should be a clear-cut distinction between different advanced systems and features of AI. Martinez (2019) 
stated that it is necessary to untangle preconceived notions of AI to determine what that term 
encompasses. The author specifically mentioned that there should be a key distinction between complex 
and sophisticated programs and systems, and systems that are capable of autonomy or human-like 
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intelligence. The author concluded that understanding this key distinction allows for an accurate 
definition of AI to be used across fields.  

It is also recommended that there should be a break down in the confinement of “human intelligence” 
capabilities when defining AI. Stewart et al. (2020) explained that if the experts and scholars removed 
the requirement that AI mimics or adheres to the constraints of what we perceive as human intelligence, 
this removal may allow for an expansion of, not only the definition, but the capability of AI. Monett and 
Lewis (2018) added that human and artificial (or machine) intelligence must be defined differently as it 
was expressed by their study participants. Previously, Negrotti (2012) stated that the aims of AI have 
nothing to do with the well-founded replication of the human mind. The scholar added that indeed, AI 
can advance only if it abandons such an idea and he pointed that “the outcome of a good AI program is 
a product of our mind and not a mirror of it”.  

The scholars also recommended that common principles for defining AI should be established. Monett 
and Lewis (2018) argued that their empirical results showed that the “analytical thinking” variable could 
be a starting point in the defining of AI. These scholars, in their following work (Monett & Lewis, 2020), 
presented five main categories of quality criteria for a high-quality definition of “intelligence”. The list 
encompassed thirty properties that serve as a basis for defining and evaluating definitions of concepts 
and can support academics and practitioners in their work. Their five quality criteria include: value 
(original, measurable, intellectually intelligent, scientifically valid); structure (short, formal, grammatically 
simple, no vicious circle); completeness (answering what, how and why questions); scope (functional, 
universal, widely accepted, fundamental, specific, general) and semantic (clear, consistent, affirmative, 
objective, exclusive, comprehensive, unbiased, easy to understand). Similarly, Murdick (2020) outlined 
and implemented three principles to identify a functional definition of AI research. These criteria include: 

1 Capturing the distributed judgments from a large group of skilled practitioners (i.e., the expert 
crowd) continuously or at least at regular intervals. 

2 Composing a set of sub-areas of methods and tasks with active research and practitioner 
communities formed around them; and  

3 Linking AI and its sub-areas to specific tangible examples of AI-relevant articles—and eventually, 
patents and products. 

In conclusion to the extant literary debate on attempts to define AI, it becomes evident that further 
investigations on this topic, including the identification of different criteria used as a basis for that 
definition, are of the essence. Therefore, this article considers the criteria in analyzing literature and 
empirical data. 

3 THE STUDY METHODOLOGY 
A mixed research method was used in this article. This method is suitable for a study that aims to 
develop new knowledge on a specific phenomenon (Creswell., 2009; Eriksson & Kovalainen, 2008; 
Johnson & Onwuegbuzie, 2004). Likewise, the method is useful for convergence, complementation, and 
expansion of existing knowledge (Palinkas et al., 2011). Mostly, the use of the mixed method contains 
qualitative and quantitative research methods. Meanwhile, the mixed method consists of two or more 
approaches, methods, instruments, and concepts in a single study (Johnson & Onwuegbuzie, 2004). 
Therefore, this article used literature review and qualitative research methods.  

A literature review is relevant when a study focuses on trends and points of view of a topic. The review 
makes researchers knowledgeable of what has been done and what is going on a topic (Denyer & 
Tranfield, 2009; Petticrew & Roberts, 2006). The literature review also enables researchers to identify 
key themes, debates, and discussion on a topic (Steward, 2004). Most importantly, it integrates different 
and/or related research works by providing key knowledge on a topic (Torraco, 2005; Steward, 2004). 
On the other hand, a qualitative research method is relevant when a study needs to be investigated in 
its natural environment. The method enables researchers to have an in-depth understand of a topic. It 
also enables them to use different materials, analyze them and interpret their findings (Creswell., 2009; 
Eriksson & Kovalainen, 2008; Yin, 2003). In respect to the importance of both methods, this article 
combined them purposely to achieve its goal. 

According to Denyer and Tranfield (2009) and Petticrew and Roberts (2006), a literature review includes 
defining the search terms, selecting the databases, searching of literature materials, pre-reading, 
selecting relevant materials, analyzing literature and presenting outcomes. Accordingly, the search was 
conducted through the use of keywords and phrases such as “Definition of AI”, “What is an AI”, and “AI 
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is defined as”. ABI (Proquest) and Google scholar databases were selected due its accessibility. From 
the databases, thousands of materials were found, but pre-reading enabled the authors to reduce the 
number to those most relevant one. Altogether, 215 literature materials were selected that consisted of 
articles, conference papers, book reviews and reports from recognized organizations (e.g., 
Massachusetts Institute of Technology, Center for Security and Emerging Technology). The selected 
materials were read in full and 60 of them were chosen for further review. The selected materials were 
analyzed using thematic analysis as Torraco (2005) and Steward (2004) argued that this analysis 
enables the researchers to have knowledge on the key issues of their studies. Then, the findings were 
outlined. 

For the qualitative method, the interview was used to collect data. Scholars, such as Creswell (2009), 
Eriksson and Kovalainen (2008), and Yin (2003), recommended that the interview is a suitable for the 
qualitative studies. These scholars argued the interview enables researchers to access relevant data. 
In this article, an online interview was implemented due to the Coronavirus pandemic. About 50 
organizations were contacted, out of which 20 were able to participate. Participants consisted of 
professors, chief executive officers, chief technology officers, chief operation officer, and Head of AI. 
The main interview question was “What is AI in your opinion?” The average interview duration was 45 
minutes. All interviews were recorded. Most of the authors of the article participated in the interview. 
Interviews were summarized in term of notes. These notes were analyzed via this procedure – codifying 
each note, compiling the codes, identifying themes from the codes, grouping themes, renaming the 
themes, and presenting final themes. This procedure is also known as thematic analysis, and was 
conducted in accordance to recommendations of Eriksson and Kovalainen (2008) and Braun and Clarke 
(2006). 

4 RESULTS AND DISCUSSION 

4.1 AI is beyond a specific technology 
Both literature and empirical data of this article showed that AI is not a specific technology. The data 
revealed that AI is a combination of various technologies. It also pinpointed that AI cannot be described 
without considering different technologies and techniques in collecting, analyzing, and implementing 
data. This information negates the common notion that AI is just a computer program as explained by 
Haenlein and Kaplan (2019), Saravanan et al. (2017) and Dautenhahn (2007). 

Empirical study results also confirm that machine learning (ML), being the most common technology 
under the AI umbrella, aligned with Stewart et al (2020) claim emphasizing an overwhelming discussion 
on ML to define AI. Other underlying technologies consist of deep learning (DL) and natural language 
processing (NLP). Supporting this finding, one of the AI experts described from his experience that: 

I like to use the term ML more than AI. Our technology is based on the research in the way 
that we developed algorithms for the data that we collected from real XXX patients and 
other patients as well. And we teach the algorithms to detect certain kind of features from 
the data and produce them is a certain type of form that is easy to use by the medical 
professionals. This is AI, ML, and that’s what we do basically. Why we need AI is that our 
technology is based on recording of brain and this is very complex and hard to read for 
medical professionals. It needs certain types of specialists. And AI is needed to present the 
information in a way that is easy to understand and easy to use. 

4.2 AI is a system  
The data analysis revealed further that AI is built as a system in certain device or tool. Thus, the scholars 
and experts expressed that AI is a system that has ability to do some activities. For instances, as Gudwin 
(2000) described AI as a system that can achieve complex goals in complex environments, and Wang 
(1995) defined it as a system that can process information and adapt to its environment with sufficient 
knowledge and resources. In fact, Adams et al. (2012) concluded that AI encompasses development 
and demonstration of a system that exhibits the broad range of general intelligence found in humans. In 
a similar view, one of the experts said.: AI is just computers or machines doing intelligent work or 
something that we consider to be intelligent. Something that would have required more persons to be 
involved. Another expert gave an example of how AI could be used in very harsh weather conditions to 
collect data, analyze them, and provide information for people. Likewise, an expert cited an example of 
how AI (computer vision) could be used to detect components of equipment automatically from video, 
predict possible weakened parts, and suggest when to maintain the equipment so that the components 
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lifecycle could be extended. All these examples showed that AI is not only an algorithm, but it is also a 
combination of device and technology that performs complex and complicated activities. 

4.3 AI has unique features 
Findings also showed that AI is beyond software development. Fellow scholars, such as Fogel (1995) 
and Albus (1991), express a similar line of thought by emphasizing AI's unique characteristics. Fogel 
(1995) claimed that AI is any system that generates adaptive behavior to meet goals in a range of 
environments can be said to be intelligent. Likewise, Albus (1991) argued that AI is a system that acts 
appropriately in an uncertain environment and take appropriate actions. Thus, the features are well 
established in the literature, though fragmentally. Supportably, the interviewed experts mentioned some 
features. They are briefly explained below: 

4.3.1 AI makes use of data 
Although the scholars focused on the technological part of AI, they do acknowledge the roles of data in 
developing and using AI. For example, Wang (2019) and Haenlein and Kaplan (2019) explained that AI 
depends on data. All the interviewed experts mentioned that AI makes use of data. Most of them 
mentioned that the quality of the data for an AI application determines the effectiveness and efficiency 
of such AI.  One of these experts specifically said:  AI can convert data to value or something else which 
is usable business wise. Thus, it can be agreed that to understand the meaning of AI, the use of data 
must be included. This feature seems to be logical if AI has to be “intelligent” (as it is defined by the 
scholars and experts) because information is needed to be learned from, acted upon and decided on. 
The data can be in different forms, such as texts, images, and audio, according to the scholars and 
experts. 

4.3.2 AI needs to be trained 
Rouse (2020) and Stewart et al. (2020) argued that a system can be described as AI if it could be trained. 
The scholars explained that AI needs to learn and be trained in reasoning from historical data. In the 
same opinion, the interviewed experts emphasized that AI needed training. They explained further that 
the training would enable the AI system to know what to do, when to do it, and how to do it. They added 
that the training would enable the AI system to learn more (self-learning). One of the experts said: AI, 
for me, is something that has been done using a computer as it is trained to do the task. So, the human 
has to train AI before computer can implement it. In respect to the scholars and the argument of the 
experts, it can be agreed that, before a system can be called AI, it must be trained. 

4.3.3 AI learns 
Hintze (2016) classified AI into four categories: reactive machines, limited memory, theory of the mind, 
and self-awareness. This category is widely cited in the recent literature. The category is based on the 
ability of AI systems to learn and respond accordingly to what has been learned. Besides, the main 
technology of AI (i.e., ML) is based on learning. Similarly, the experts focused on learning capability. 
Voss (2007) argued that the key capability of AI is its ability to learn everything. The scholar stated that 
AI must be highly adaptive, can autonomously acquire an extremely wide range of specific knowledge 
and skills and can improve its own cognitive ability through self-directed learning. Additionally, Helm et 
al. (2020) considered AI as a ML that exhibits the experiential “learning” associated with human 
intelligence and that has capacity to learn and improve its analyses using computational algorithms. The 
argument of the scholars was also supported by the experts. One of them said: AI today is any device 
or software that senses or measures, acts, and learns from it and acts by its learning. Acting as well, 
not just developing/learning in the background, that is AI. Another expert adds: AI is complicated 
systems that are using complicated reasoning, rules, learn from data and adapt behaviors from the 
inputs that they get. This feature complements the “training” attribute because when an AI system is 
being trained, it must learn. Thus, the ability to learn is an important feature of AI. 

4.3.4 AI acts intelligently 
Several scholars, such as Wang (2019), Martinez (2019) and Negrotti (2012), claimed that comparison 
of AI’s intelligence to human’s is one of the problems in arriving at a consensus definition of AI. Similarly, 
some experts affirmed that intelligence of AI cannot be too strongly emphasized nor regarded as the 
same as human intelligence. One of the experts, who is a professor in AI, mentioned that: 

0472



 

 

AI systems are artificial which are built by humans. Software or computer systems or 
hardware that are built somewhere and they can act intelligently normally. If I asked, what 
is intelligence? AI’s intelligence definitely does not mean human intelligence. AI’s are built, 
so they are human-made systems that behave in a way that seem to recognize some 
intelligence. Behaves in a way which seems to be intelligent, but it is not. No computer 
program is intelligent. Some programs are called AI, but they are not intelligent. 

Regardless, it is well established in the analyzed data of this article that intelligence is one of the key 
attributes of AI. In fact, Laird et al (2009) argued that the main goal of any AI is to build a system that 
has cognitive ability like humans. These scholars explained that AI can use its ability to perform any 
assigned tasks, either simple or hard. These scholars also explained that AI can work in any domain, 
be it physical or social environments. These scholars concluded that AI is a system that can solve a 
wide variety of problems by using different types of knowledge and learning in different situations. 
Similarly, Nilsson (2009) argued that AI is any activity created to make machines intelligent, and its 
intelligence has the capacity to function appropriately and with a vision to understand and forecast its 
environment. Bostrom (2014) supported the motion by emphasizing that AI’s intelligence is like that of 
general intelligence. The scholar buttressed that general intelligence is about having common sense. 
The scholar expanded by stating that common sense is “an effective ability to learn, reason, and plan to 
meet complex information-processing across a wide range of natural and abstract domains.”  

Upon compiling the above arguments of the scholars and comparing them to the opinions of the expert 
in explaining AI, it was observed that AI acts as intelligently as normal people can when they have similar 
information like that of AI system. This assertion was confirmed in a couple of late interviews where it 
was said that AI actually acts intelligently, though not necessarily in the same manner as human 
intelligence. Accordingly, Sciubba (2009) argued that AI systems cannot completely imitate human 
intelligence from an engineering perspective because it cannot fulfill neither the conditions of “solving 
with original (that is hitherto personally unknown problem) or problem not previously experienced” nor it 
can “produce new and innovative ideas” as the human brain can. Similarly, Hall and Pesenti (2017) 
added that AI is not a replacement, or a substitute for human intelligence. These scholars concluded 
that it is not entirely possible. Thus, it can be agreed that acting intelligently is an essential feature of 
the AI. 

4.3.5 AI can mimic humans 
Despite the fact that Laird et al (2009) argued for AI’s intelligence, the scholars agreed that AI cannot 
generate optimal behavior like humans. Several scholars, such as Pourjavan (2019), Jakhar and Kaur 
(2019), Russel and Bohannon (2015) and Chartrand and Cheng (2014), claimed that a system can be 
regarded as an AI if it could mimic human behavior. Franenfield (2020) argued that an AI can be defined 
as a simulation or replication of human intelligence in machines. Similarly, Stewart et al. (2020) argued 
that AI systems are different from others because they can mimic some human characteristics. These 
scholars cited the example of decision-making. These scholars noted that AI does not have capability 
of being “human.” The experts affirmed that AI has to mimic human in order to do their assigned task as 
expected. One of the experts said: 

There is certain misconception with e.g., robots and other human looking and NLP 
capabilities AIs that they are like humans. They are not. They are idiotic systems…. Human 
level intelligence is probably never possible… These AIs are built humanlike to understand 
and react to situations that will be very difficult to achieve by people.  

Another expert clarified that many researchers are not interested in building human-like systems. The 
expert cited the capabilities of AI as that of chess player which is already smarter than humans. This 
expert argued that replication of human thinking is not a smart endeavor and scientists are focusing on 
this as they are working on AI. The expert elaborated with the simile that as engineers and researchers 
are working on a plane, they cannot model it 100 percent after birds, rather they make use of similar 
aerodynamics. This expert emphasized that airplane engineers are not building artificial bird, they are 
building artificial systems that can make people fly. Similarly, an expert said: AI is like an augmented 
intelligence that provides info that assist human in more efficient planning and decision making. With 
these explanations and examples from the scholars and experts, it can be agreed that mimicking human 
characteristics is a key feature of AI.  
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4.3.6 AI analyses critically 
Analytic ability is well established in the literature. All analyzed articles affirmed that AI has ability to 
analyze its situation based on its data and act upon them. This feature is a confirmation of the findings 
of the study by Monett and Lewis (2018), which stated that analytical thinking is a key variable in defining 
AI. In the same view, the experts affirmed that AI needs to be skilled in analytics. In fact, most of the 
interviewed experts analogically referred to AI as a data analytics system. One of them said: 

AI is not the added value until it gets learning outcomes, visibility, and measure things. 
Typically, not even mentioning it, people should talk about machine learning and how they 
gather and analyze data. Companies in this field talk more about learning analytics than 
AI. More about predictive analytics. They talk about how algorithms predicting something 
in the future. 

4.3.7 AI automates 
Automation as a feature emerged from the talks with the experts. Most of the interviewed experts 
described an AI as a system that does automation. They explained that AI enables machines to perform 
automation activities. They gave examples that AI enables machines to organize, coordinate and control 
their operations automatically. One of the experts defined AI as:  an automated data analysis and 
automated decision-making system. Another expert also defined AI as: 

An umbrella word, referring to any automation or activities that require automatized thinking 
that is 1/10 of a second; it enables people or machines work more efficient way, it makes 
more automation than before.  

A couple of scholars, such as Rouse (2020) and Stewart et al. (2020), also discussed this feature in 
term of self-directing. This feature is associated with the process of any operation. For examples, in 
manufacturing industry, machines are expected to do some tasks, such machines use AI to do any 
assigned tasks effectively and efficiently. Similarly, in the service industry, such as the banking and 
tourism sectors, AI systems are used to collect applications, analyze them and make initial automated 
decisions. One of the experts emphasized that: For processes, automation and scaling of huge amounts 
of data are the core of AI, instead of taking millions of manual calculations, this neural network can 
execute it pretty quickly in comparison.  Thus, it can be agreed that automation is a fundamental feature 
of AI. 

4.3.8 AI acts independently 
Both the scholars and experts affirmed that AI is expected to act independently. This feature is 
complementary to above-discussed features, especially the learning, mimic human, analytic and 
automation features. The scholars explained that once an AI system is trained, it can start working, 
continuously learn from its activities, and act appropriately and according to its environments (e.g., 
Wang, 1995; Fogel, 1995; Albus, 1991). Likewise, the experts expressed that AI needs little human 
interventions. The scholars and experts agreed that self-learning, self-directing and self-controlling are 
key characteristics of AI. These claims show that acting independently is another key feature of AI. 

Considering the above-mentioned features, it can be agreed that AI is different from common software. 
Some experts confirmed this assertion that AI is not the same as a software. One of them said: 

Not like any individual model or algorithm or specific ML app, AI is a system approach 
where there is a context (an industry) data are collected, analyzed and insights are provided 
or new kind of information to assist human planners working is provided.  

Similarly, some scholars confirmed the assertion. For example, Pourjavan (2019) stated that AI is the 
use of algorithms and software to mimic human cognitive function and added that AI is the ability for 
computer algorithms to approximate conclusions without direct human input. Agreeably, the above 
features can be used to describe and define AI as it was explained comprehensively by Jakhar and Kaur 
(2019) that: 

Deep learning is a subset of machine learning, which in turn is a subset of artificial learning. 
In fact, ML is a subset of AI, which includes all the approaches that allow machines to learn 
from data without being explicitly programmed. The intention of ML is to train machines 
based on the provided data and algorithms. Using the processed data and information, the 
machines learn how to make decisions. In turn, DL is a subset of ML, and incorporates 
computational models and algorithms that imitate the architecture of the biological neural 
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networks in brain [artificial neural networks. ‘Deep’ is a technical term, and refers to the 
number of layers in an ANN. There are three types of layer: the input layer (receives the 
input data), the output layer (produces the result of data processing) and the hidden layer 
(extracts the patterns within the data). A deep ANN differs from the superficial ANN (single 
hidden layer) by having a large number of hidden layers, which means it is able to perform 
more complex task. 

5 CONCLUSIONS AND CONTRIBUTIONS 
It is well known that there is no widely accepted definition of AI (Wang, 2019; Bhatnagar et al., 2018; 
Monett & Lewis, 2018; Nilsson, 2009). It is due to confusion about what AI actually is, or what it 
encompasses. This is an inherent challenge when discussing AI (Stewart et al., 2020). Basically, the AI 
field lacks a clearly delineated definition. The challenge is a collective inability of experts to define it and 
determine a universally agreeable definition (Stewart et al., 2020). Computer scientists, philosophers, 
and cognitive scientists disagree about what constitutes AI, but tend to acknowledge the relevance and 
significance of the question – what is an AI? (Martinez, 2019), and no serious attempt has been made 
to define a conceptual frame for understanding the intimate nature of AI (Negrotti, 2012). The central 
focus of most of the AI research has been in determining and mimicking human intelligence (Martinez, 
2019). To address the challenge, this article tried to examine what an AI is by synthesizing its unique 
features and it concluded that: 

AI is a “system” not only a technology that can make use of data, learn by itself and act on 
its lessons to perform assigned task (s) effectively and efficiently in any environment. This 
system must be trained initially (either by humans or another system). It can automate a 
process, direct itself and continuously learn from its activities. It can also act appropriately, 
independently, and intelligently with little human input. It contains different forms of software 
and/or devices. It is created by humans. It is built on understanding of existing phenomena, 
and it acts wisely based on its understanding. 

The above proposed definition is an extension of recent scholarly works, such as Stewart et al (2020), 
Monett and Lewis (2018), Murdick (2020), Martinez (2019), and Wang (2019). These scholars 
suggested that certain characteristics of AI should be outlined and common aspects or principles for 
defining AI should be set. Accordingly, Murdick (2020) proposed three criteria which include collecting 
of viewpoints of experts in the AI field, composing a set of research areas and linking AI to these areas. 
Similarly, Martinez (2019) recommended that the scope of AI should be defined, and the scholar 
proposed two scopes- descriptive and prescriptive. This scholar explained that a Descriptive definition 
for AI focuses on its uses and technologies. The scholar explained further this kind of definition often 
lists AI as systems, software, programs, or modes of computer functions that can perform ML, DL, NLP, 
and others. The scholar cited an example of definitions that described AI as reactive machines, limited 
memory machines, theory of mind systems, and self-awareness systems that utilize autonomous deep 
learning. The scholar noted that this kind of definition would rely on the current scientific consensus of 
the existing types of AI systems which may not consider certain attributes. The scholar also stated that 
Prescriptive definitions focuses on a set of necessary conditions and key characteristics that are 
present in all AI systems. The scholar concluded that both perspectives are suitable for defining AI 
provided that the new definition understands the characteristics of AI and distinguishes strong and weak 
types of AI.  

In similar view, Wang (2019) stated that all the AI definitions can be seen as abstractions of human 
intelligence, with rationality corresponding to a certain level. This scholar classified the definitions into 
structure AI; behavior AI; capability AI; function AI and principle AI. The scholar explained that Structure 
AI definitions focus on imitation of human intelligence and the scholars that belong to this school of 
thought regards AI as a machine that does exactly what the human brain does. Wang (2019) also 
explained that Behavior AI definitions focus on human-like mind without demanding a human-like brain 
that is associated with intelligence. Wang (2019) continued that Capability AI definitions focus on 
problem-solving capability. The scholar also stated that Function AI definitions distinguish AI from the 
other branches of computer science and associate AI to the cognitive functions that are identified in the 
human mind. The scholar noted this perspective of AI definition gives the field a better identity than 
Capability AI which is focused on specific problems. The scholar concluded that Principle AI definitions 
center on fundamental principles that can uniformly explain the relevant phenomena (that is the usage 
of intelligence as a form of rationality). The scholars added that this school of thought focused on how 
AI can make the best-possible decision in various situations in accordance to the experience or history 
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of the system. In respect to these schools of thought on definition of AI, it can be concluded that the 
definition encompassed their underneath focus of each school. 

Therefore, this article contributes theoretically by proposing a new definition. It is hoped that the 
definition will stimulate scholarly debate on AI. Similarly, the article outlined key features of AI. These 
can enable scholars and educators to explain to their students on what AI entails and what it does not 
contain. Such clarification will facilitate awareness and better understanding of AI. Practically, this article 
contributes to the understanding of AI. It was obvious that there is a difference between understanding 
of AI among the scholars and practitioners. For instance, the scholars focused on “computing” and this 
was confirmed among the interviewed experts that are scholars (professors). Meanwhile, those who are 
developing and using AI solutions focused more than computing; they focused on AI’s capability, 
functions, and benefits. One of the practicing experts said: 

Some companies say they don’t want to use AI because its ‘scary’ or has some meaning, 
so they prefer to use ML or neural networks or this kind of stuff. How do you see the issue 
yourself? I mean the term is used very loosely in the media today. Its any kind of intelligent 
activity that the algorithm or machine does. It’s not that scary nowadays but it’s more of a 
buzz word. For me, AI is just the computer doing intelligent stuff so we very much deal in 
AI nowadays when we have AI to produce the data and do the algorithms based on that. 
ML is more research related and less of a fancy word. We tend to use AI because we know 
what that means. The companies use it for different reasons. 

The above quotation indicates that there is a need for better understanding of meaning of AI among the 
academics and industries. This article offers the understanding. Additionally, the article serves as an 
insight for the policy makers. It was observed from the interview data there is an on-going effort by 
various governments and international bodies to define AI so that relevant regulations can be drawn and 
initiated. The proposed definition of this article can help the policy makers to categorize AI systems as 
well as differentiate them from other systems. Lastly, the companies and their decision makers, 
especially small and medium enterprises can have a better understanding of AI. This understanding will 
enable them to acknowledge and use AI in their operations. 

ACKNOWLEDGEMENTS 
The authors of this article thank the Centre for Economic Development, Transport and the Environment 
(ELY Centre North Ostrobothnia), in Finland, for financing A Boost and AI - Tekoäly Koulutuksen Laadun 
Ja Opiskelijoiden Menestyksen Parantamiseen (AI-EDU) projects. This article is one of the outputs of 
the projects. 

REFERENCES 
[1] S. Adams, I. Arel, J. Bach, R. Coop, R. Furlan, B. Goertzel, B., … & S. C. Shapiro, “Mapping the 

landscape of human-level artificial general intelligence”, AI magazine, vol. 33, no 1, pp. 25–42, 
2012.  

[2] J. S. Albus, “Outline for a theory of intelligence”, IEEE Trans. Systems, Man and Cybernetics, vol 
21, no 3, pp 473–509, 1991. 

[3] American Heritage Dictionary, “Artificial intelligence”, USA: Random House USA Inc, 2000. 

[4] W. Basri, “Examining the Impact of Artificial Intelligence (AI)-Assisted Social Media Marketing on 
the Performance of Small and Medium Enterprises: Toward Effective Business Management in the 
Saudi Arabian Context”, International Journal of Computational Intelligence Systems, vol. 13, no. 1, 
pp. 142–152, 2020. 

[5] C. Bålan, “Potential Influence of Artificial Intelligence on the Managerial Skills of Supply Chain 
Executives”, Quality-Access to Success, Vol. 20, no 3, pp 17-14, 2019. 

[6] S. Bhatnagar, A. Alexandrova, S. Avin, S. Cave, L. Cheke, M. Crosby, J. Feyereisl, M. Halina, B. S. 
Loe, S. O. Eigeartaigh, F. Martnez-Plumed, H. Price, H. Shevlin, A. Weller, A. Winfield, & J. 
Hern´andez-Orallo, “Mapping intelligence: requirements and possibilities. Philosophy and theory of 
artificial intelligence” In Muller, V.C., Ed.). Springer., 2018. 

[7] N. Bostrom, “Superintelligence. Paths, Dangers, Strategy”, United Kingdom, Oxford University 
Press, 2014. 

0476



 

 

[8] V. Braun, V. Clarke, “Using Thematic Analysis in Psychology”, Qualitative Research in Psychology, 
vol. 3, no. 2, pp.: 77-101, 2006. 

[9] Cambridge Advance Learner’s Dictionary, “Artificial intelligence”, UK: Cambridge University Press, 
2006. 

[10] G. Chartrand, P. M. Cheng, E. Vorontsov, M. Drozdzal, S. Turcotte, C. J. Pal, A., Tang, “Deep 
learning: a primer for radiologists”, Radiographics, vol. 37, no 7, pp 2113-2131, 2017. 

[11] Columbia Encyclopedia, “Artificial intelligence”, USA: Visible Ink Press, 2006. 

[12] J. W. Creswell, “Research Design: Qualitative, Quantitative, and Mixed Methods Approaches”, (3rd 
Ed.). London: Sage Publication Inc, 2009. 

[13] K. Dautenhahn, “Socially intelligent robots: dimensions of human–robot interaction”. Philosophical 
transactions of the royal society, Biological Sciences, vol. 362, no. 1480, pp.679-704. 2007. 

[14] T. H. Davenport, “From analytics to artificial intelligence”. Journal of Business Analytics, vol. 1, no. 
2, pp.73-80, 2018. 

[15] D. Denyer, T. Tranfield, “Producing a systematic review” in Buchanan, D.A. and Bryman, A., The 
Sage Handbook of Organizational Research Methods, London: Sage publications. 2009. 

[16] Encarta World English Dictionary, “Artificial intelligence”, UK: Bloomsbury Publishing Plc, 2006. 

[17] P. Eriksson, A. Kovalainen,  “Qualitative Methods in Business Research”. London: Sage 

[18] Publications Ltd, 2008. 

[19] D. B. Fogel, “Book Review of Computational Intelligence: Imitating Life” By J. M. Zurada, R. J. 
Marks, and C. J. Robinson, Eds. (Piscataway, NJ: IEEE Press, 1994, 448 pp., “. 1995. 

[20] J. Franenfield, “Artificial Intelligence. Investopedia”, 2020, Retrieved from 
https://www.investopedia.com/terms/a/artificial-intelligence-ai.asp 

[21] S. A. Gbadegeshin, “The Commercialization Process of High Technologies: Case Studies of High 
Technologies from ICT, Cleantech and Life Sciences Industries ”, The University of Turku, Finland, 
Doctoral Dissertation, 2019a. 

[22] S. A. Gbadegeshin, “The Effect of Digitalization on the Commercialization Process of High-
Technology Companies in the Life Sciences Industry”, Technology Innovation Management 
Review, vol. 9, no. 1, pp. 49-63, 2019b. 

[23] B. Goertzel, “The hidden pattern”. Brown Walker Press, 2006 

[24] R. R. Gudwin, R. R. “Evaluating intelligence: A computational semiotics perspective. In SMC 2000 
conference proceedings. 2000 IEEE International conference on systems, man and cybernetics. 
'cybernetics evolving to systems, humans, organizations, and their complex interactions'(cat. no. 0 
(Vol. 3, pp. 2080-2085). 2000. 

[25] M. Haenlein, A., Kaplan, “A Brief History of Artificial Intelligence: On the Past, Present, and Future 
of Artificial Intelligence”, California Management Review, vol. 61, no. 4, pp. 5–14, 2019. 

[26] W. Hall, J, Pesenti, "Growing the artificial intelligence industry in the UK. Department for Digital, 
Culture, Media & Sport and Department for Business, Energy & Industrial Strategy. Part of the 
Industrial Strategy UK and the Commonwealth, 2017. 

[27] A. Hintze, “Understanding the four types of AI, from reactive robots to self-aware beings”, The 
Conversation, 2016. Retrieved from https://theconversation.com/understanding-the-four-types-of-
ai-from-reactive-robots-to-self-aware-beings-67616  

[28] D. Jakhar, I. Kaur, “Artificial intelligence, machine learning and deep learning: definitions and 
differences”, Clinical and Experimental Dermatology, vol. 45, no. 1, pp. 131-132, 2019. 

[29] R. B. Johnson, A. J. Onwuegbuzie, “Mixed Methods Research: A Research Paradigm Whose Time 
Has Come”, Educational Researcher, vol. 33, vol 7, pp 14-26, 2004. 

[30] J. E. Laird, R. E Wray, P. Langley, “Claims and Challenges in Evaluating Human Level Intelligent 
Systems”, In B. Goertzel, P. Hitzler, and M. Hutter (eds.), Proceedings of the Second Conference 
on Artificial General Intelligence. Atlantis Press, 2009. 

0477



 

 

[31] S. Legg, M. Hutter, “A collection of definitions of intelligence”. In Advances in artificial general 
intelligence: Concepts, architectures and algorithms—proceedings of the AGI workshop, 2006. 

[32] S. Legg, M. Hutter, “A collection of definitions of intelligence”, Frontiers in Artificial Intelligence and 
Applications, vol 157,  no 17, 2007. 

[33] U. Lichtenthaler, “An Intelligence-Based View of Firm Performance: Profiting from Artificial 
Intelligence”, Journal of Innovation Management, vol 7, no 1, pp 7-20, 2019. 

[34] C. W. Lewis, D. Monett, “Text analysis of unstructured data on definitions of intelligence”. In 
Proceedings of The 2018 Meeting of the International Association for Computing and Philosophy, 
IACAP, 2018. 

[35] R. Martinez, “Artificial intelligence: Distinguishing between types & definitions”. Nevada Law 
Journal, vol. 19, no 3, pp 9, 2019. 

[36] Merriam-Webster Online Dictionary, “Artificial intelligence”, 2006. 

[37] D. Monett, C. W. Lewis, “Definitional Foundations for Intelligent Systems, Part I: Quality Criteria for 
Definitions of Intelligence”.  Proceeding of the 10th Anniversary Conference of the Academic 
Conference Association, AC 2020At: Prague, Czech Republic, 2020 

[38] D. Monett, C.W. Lewis, “Getting clarity by defining artificial intelligence - a survey. Philosophy and 
theory of artificial intelligence” (Muller, V.C., Ed.). Springer, 2018. 

[39] D. Murdick, J. Dunham, M. Melot, “AI Definitions Affect Policymaking”, CSET Issue Brief. Center for 
Security and Emerging Technology, 2020. 

[40] S. Nagy, N. Hadjú, “Consumer Acceptance of the Use of Artificial Intelligence in Online Shopping: 
Evidence From Hungary”, Amfiteatru Economic, vol 23, no 56, pp 55-173, 2021. 

[41] M. Negrotti, (Ed.), “Understanding the artificial: on the future shape of artificial intelligence”, Springer 
Science & Business Media, 2012. 

[42] N. J. Nilsson, “The quest for artificial intelligence: a history of ideas and achievements”, Cambridge: 
Cambridge University Press, 2009. 

[43] L. A. Palinkas, G. A.  Aarons, S. M. Horwitz, P. Chamberlain, M. Hurlburt, J. Landsverk, “Mixed 
method designs in implementation research”, Administration and Policy in Mental Health and Mental 
Health Services Research, vol 38, pp 44–53, 2011. 

[44] A. Pannu, “Artificial Intelligence and its Application in Different Areas”, International Journal of 
Engineering and Innovative Technology, vol. 4, no. 10, pp. 79-84, 2015. 

[45] M. Petticrew, H. Roberts, “Systematic Review in the Social Sciences: A Practical Guide”, First 
Edition. Blackwell Publishing, Oxford, 2006. 

[46] S. Pourjavan, “Definitions: Machine learning, deep learning and AI understanding”, Acta 
Ophthalmologica, vol. 97, 2019. 

[47] Random House Unabridged Dictionary, “Artificial intelligence”, USA: Random House, 2006. 

[48] M. Rouse, “Artificial intelligence. TechTarget.com”, 2020 Retrieved from 
https://searchenterpriseai.techtarget.com/definition/AI-Artificial-Intelligence   

[49] K. Saravanan, E. Sreedevi, V. Subhamathi, “A Review of Artificial Intelligence Systems”, 
International Journal of Advanced Research in Computer Science, vol. 8, no. 9, pp. 418 – 421, 
2017. 

[50] E. Sciubba, “Artificial Intelligence and Energy Systems: Scope and Definitions. Proceeding of 
Exergy, Energy System Analysis and Optimization-Volume III: Artificial Intelligence and Expert 
Systems in Energy Systems Analysis Sustainability Considerations in the Modeling of Energy 
Systems, vol 3, no 30, 2009. 

[51] B. Steward, “Writing a Literature Review”, British Journal of Occupational Therapy, vol. 67, no. 11, 
pp. 495 – 499, 2004. 

[52] J. C. Stewart, G. A. Davis, D. A. “Igoche,  AI, IoT, and A IoT: Definitions and Impacts On The Artificial 
Intelligence Curriculum”, Issues in Information Systems, vol 21, no. 4, 2020.  

0478



 

 

[53] P. Stone, R. Brooks, E. Brynjolfsson, R. Calo, O. Etzioni, G. Hager, J. Hirschberg, S. 
Kalyanakrishnan etc. “Artificial Intelligence and Life in 2030: One Hundred Year Study on Artificial 
Intelligence”, 2016. Retrieved from: https://ai100.stanford.edu/2016-report .  

[54] D. Tranfield, D. Denyer, P. Smart, “Towards a methodology for developing evidence-informed 
management knowledge by means of systematic review”, British Journal of Management, vol. 14, 
no. 3, pp. 207-222, 2003. 

[55] R. J. Torraco, “Writing Integrative Literature Reviews: Guidelines and Examples”, Human Resource 
Development Review, vol. 4, no. 3, pp. 356-367, 2005. 

[56] P. Voss, “Essentials of general intelligence: The direct path to artificial general intelligence”,  In 
Artificial general intelligence (pp. 131-157). Springer, Berlin, Heidelberg, 2007. 

[57] P. Wang, “On the working definition of intelligence”, Technical Report 94, Center for Research on 
Concepts and Cognition, Indiana University, 1995. 

[58] P. Wang, “On defining artificial intelligence”, Journal of Artificial General Intelligence, vol.10, no 2, 
pp. 1-37, 2019. 

[59] R. K. Yin, “Case Study Research: Design and Methods (2nd ed). New York: Sage Publications Inc, 
2003. 

[60] Z. Zhuo, F. O. Larbi, E. O. Addo, “Benefits and Risks of Introducing Artificial Intelligence Into Trade 
and Commerce: The Case of Manufacturing Companies in West Africa”. Amfiteatru Economic, vol. 
23, no. 56, pp. 174-194, 2021. 

0479



 

 

IS A NATURAL DROP-OUT RATE POSSIBLE? WHAT KIND OF 
RELATIONSHIPS DO YOU ESTABLISH WITH PREMATURE, EARLY 

AND LATE DROP-OUT? 

Juan Luis Peñaloza1, Adolfo Hernández1, Carmen Vargas1, Mónica de Castro 
Pardo1, María del Socorro Aparicio1, José María Martin2, José Manuel Guaita3 

1Universidad Complutense de Madrid (SPAIN) 
2Universidad de Granada (SPAIN) 

3Universitat Politécnica de Valéncia (SPAIN) 

Abstract 
It stands to reason that in the process of choosing an academic career, students have imperfect and 
asymmetric information and that their decisions often involve a "wrong" choice. These events can lead 
to initial frustration and subsequent academic dropout. 

The specialised literature shows that there is a high number of students who do not choose the right 
academic career for their aptitudes, skills and competences, hence the high dropout rates in the first 
year of the degree in which they have enrolled. In particular, Spain has high dropout rates, as the BBVA 
Foundation's 2019 study found (33% do not complete their degree, 21% drop out of university and 12% 
change their studies). In a natural rate scenario, students eligible to enter the university system with the 
prevailing cut-off mark could find a place in one of the degrees on offer.  

In this context, a certain type of frictional enrolment may appear as both degrees and students are 
heterogeneous and there may be a certain mismatch between students' preferences and the number of 
places offered in the degrees. There will therefore be a period of transition or adjustment in students' 
career choices where they will either try out new degrees or enter directly into the labour market. This 
mismatch may be related to lack of information, limited abstraction and operational skills, financial cost, 
time allocated to study, location of the university, attitude and a multitude of other factors. Correcting 
this mismatch requires time and effort to find a match between the students´ preferences and the degree 
that fits their interests and aspirations. This practice is, in fact, beneficial for the economy, as it results 
in a better allocation of resources. The aim of this research is to explore the possibility of determining a 
natural dropout rate, to study the multidimensional nature of its relationship with premature, early and 
late dropout and to discuss ways of measuring it.  

Keywords: natural academic drop-out, relationships, allocation, premature, early and late drop-out. 

1 INTRODUCTION 
The problem of dropout in higher education is a topic of discussion, analysis and growing concern in 
most societies around the world. In other words, the dropout of university students has gone from being 
considered a factor associated with the quality and academic performance of both the degree course 
and the university itself, to become a specific concern due to its close relationship with the low number 
of graduates and the inefficient use of resources that cause serious economic losses not only to the 
students but also to the academic institutions and in the long term to the economic and social situation 
of the country (Tinto, 1989). 

In particular, research carried out in the European Space shows that the growth of university drop-outs 
started four decades ago and has been increasing until today (Latiesa, 1995). According to Eurostat 
data, more than 3 million young Europeans dropped out of university in 2016. In the ranking of EU 
countries with the highest number of dropouts, Eurostat puts France in first place (with one third of all 
dropouts), followed by Italy with a total dropout rate of 15.8%, with the United Kingdom in third place 
with 12%. According to Eurostat, 24% of students, aged 20-35, drop out of university because of a desire 
to enter the labour market. 

Numerous research studies in different national and international contexts consider academic dropout 
as the result of an inadequate transition to university with economic, personal and institutional 
consequences. Therefore, the stages of transition and adaptation to university are of particular 
importance in explaining dropout. Transition and adaptation are the stages where the critical moments 
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for dropout are detected, hence the need to develop indicators that make it possible to define the 
effectiveness of educational policies aimed at reducing dropout. 

The dropout rate is perhaps the most popular indicator to measure the success or failure of the 
recruitment and retention policy of the university system. However, an in-depth analysis of dropout 
requires a study of its components and incentive policies to reduce dropout, which in turn requires a 
new concept called the natural dropout rate, a rate that should be considered as "normal" in the 
university space, as part of the decomposition of the overall dropout rate (structural and cyclical). 

Therefore, in this research, our ultimate aim is to propose a framework for defining a natural dropout 
rate and the multidimensional nature of its relationship with early and late dropout. 

This research is organised as follows: an introductory section followed by section 1 in which the 
"Problem Statement" under study is developed, in section 2 we present a discussion of the State of the 
Question and in section 3, we discuss and analyse evidence on neglect. Finally, we present the 
conclusions and bibliography. 

2 PROBLEM STATEMENT 
Traditionally, the problem of the university drop-out rate has been approached by identifying and 
estimating the percentage of students who leave the university system in the first year of their studies 
and establishing a common reference value (average rate) for comparison, with respect to which it is 
assumed that a certain percentage corresponds to an acceptable or unacceptable situation. 

In certain situations, dropout is the result of a process of academic career choice with imperfect and 
asymmetric information, a choice that often involves a "wrong" choice, the effects of which are 
manifested as frustration and demotivation and the possible subsequent early and early academic 
dropout (Torrado, 2012; González and Uribe (2005); Latiesa, 1992). 

In the specialised literature there are many examples of students who choose academic careers based 
on their expectations, often overestimated, without taking into account their aptitudes, abilities and 
competences. Along these lines, the 2019 study on university dropout by the BBVA Foundation obtained 
results that showed that 33% of students did not complete their degree, 21% dropped out of university 
and 12% changed their studies. 

This result of the academic choice process is the way in which the imbalances between students' 
preferences and the number and type of places offered in university degrees are manifested according 
to a certain cut-off mark determined by demand. This situation may be accompanied by changes in the 
opportunity cost of students1, the effects of which may lead to students dropping out of the university 
system. 

These imbalances reflect not only the possible permanent abandonment of the university system but 
also changes of degree or faculty or area of knowledge by students based on various considerations 
(Himmel, 2002). Thus, for example, a student who makes the decision to enrol in his or her first choice, 
which was Engineering, and then, in the course of the course, realises that his or her preferences and 
interests are better suited to a degree in Social Sciences, shows evidence that there is a time lag in the 
decision where the student contrasts his or her initial academic choice with his or her interests, abilities 
and aspirations. 

In other words, given the wide variety of degrees and the heterogeneity of student interests, a certain 
percentage of mismatches between student preferences and the number of places offered in the 
degrees may be normal and acceptable. This implies the existence of a period of transition or adjustment 
in academic career choice, understood as a process, in which students will try out new degrees or enter 
the labour market directly, depending on their opportunity cost. 

These mismatches in the university system may be related to lack of information, overestimation of 
abstraction and operational skills, developed competences, economic cost, time allocated to study, 
location of the university centre, attitude and other factors. The correction of this mismatch, which 
requires time and effort to find a match between student preferences and the degree that fits their 
interests, aspirations and abilities, will not be total because there will always be a percentage of the flow 

 
1 The opportunity costs are those resources that we miss out on or that represent a cost of not having chosen the best possible 

alternative, when we have limited resources (usually money and time). 
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of students into and out of the university system that will not return to the system. This practice is in fact 
beneficial to the economy, as it results in a better allocation of resources. 

Hence, one of the questions raised in this research is whether it is possible to establish a natural drop-
out rate in the university system, i.e. a "normal" drop-out rate that exists even when equilibrium is 
reached in the university system (supply = demand). That is, in the space of university education many 
students will decide not to enrol or to change careers or to take a sabbatical or to enter directly into the 
labour market. The dropout rate as an instrument for measuring dropout allows us to identify and 
determine the limits of the applicability and effectiveness of the retention and anti-dropout policies 
proposed and implemented by the university system and the state. 

The dropout rate is perhaps the most popular indicator to measure the success or failure of the university 
system's recruitment and retention policy (Perchinunno, et al., 2019; Cabrera, et al., 2006). However, 
an in-depth analysis shows that dropout reflects the success or failure of educational and vocational 
training programmes in terms of coverage, quality and relevance. Additionally, it also reflects the 
existence of other problems such as imperfections in the information available to applicants for university 
places, as well as the absence of effective information mechanisms on the content of the curricula of 
the different degrees. 

The study of the drop-out rate, its components and incentive policies to reduce academic drop-out 
requires the introduction of a new concept called the natural drop-out rate, a rate that should be 
considered "normal" in the university space, in order to break down the overall drop-out rate into its 
structural and cyclical components. 

In a natural rate scenario, students eligible to enter the university system, with the prevailing cut-off 
mark, might find a place in one of the degrees offered, but not necessarily in the one they prefer, even 
if the university system is in equilibrium. Why? Because there will be students who decide not to enrol 
or to drop out of the system because of their opportunity cost. This type of drop-out is called frictional 
drop-out, as it often takes time for students to identify and find the right degree programme for their 
preferences. 

Therefore, the natural or normal dropout rate could be the equilibrium dropout rate, towards which the 
university system tends to move in the long run, i.e. a situation that does not allow for the possibility of 
involuntary dropout, and if there is any, it is marginal and negligible. Its concrete value may vary between 
different university systems in different countries or regions. 

This means that the period of transition or adjustment in the choice of an academic career is not a 
sporadic but a permanent temporary lapse. In this period students try out new degrees or leave and 
return to the system or directly enter the labour market, depending on their opportunity cost. This 
dynamic perception of the category "drop-out" goes beyond what is usually recognised. 

The natural drop-out rate is the rate that cannot be reduced to zero in equilibrium and is part of what is 
considered "normal" in the university system. This rate exists partly because some students "give up" 
their place in the university system, leaving their education for a certain period of time, for various 
reasons. It should be noted that the natural drop-out rate is equivalent to the long-term equilibrium drop-
out rate. 

To sum up, the natural drop-out rate constitutes the lower limit for a successful application of retention 
and anti-drop-out policies, so that when the drop-out rate approaches its natural level, then a possible 
reduction of drop-out would be achieved with instruments other than scholarships, e.g. through 
preventive intervention strategies aimed at correcting low academic performance or failure to hand in 
homework, and on incentives to improve students' academic performance. 

The aim of this research is to explore the possibility of determining a natural dropout rate and to study 
the multidimensional nature of its relationship with early, early and late dropout. 

3 DISCUSSION OF THE STATE OF THE ART 
One of the main issues recurrently raised both in the academic literature and in the media is the high 
drop-out rates of students. However, there are no agreed quantitative indicators to determine when a 
dropout rate is not acceptable or when it is acceptable. 
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For good reason, university dropout is an unavoidable concern for policymakers and the general public. 
Generally, dropout means the loss of resources that would otherwise be productive in meeting other 
societal needs. 

Institutional concern at national and international level is a constant concern about the volume of 
dropouts in the university system. The available private and public data confirm this concern at a global 
level; although the approach to this reality is marked by the lack of detailed observations of dropout, of 
a common understanding of its definition and the ways of measuring university dropout. 

The question is what we mean by dropping out and prolonging studies. Dropping out of studies or 
academic desertion are the terms adopted to designate a set of situations identified in the higher 
education process with interruption of studies at the start of the degree course or before finishing them 
(Cabrera, et al., 2006). This category includes: 

- Involuntary dropout due to violation of administrative rules or regulations. 
- Leaving the course to start another course at the same university. 
- Leaving to start a new degree course at another university. 
- Leaving the university and going to another university to complete the studies started. 
- Giving up university education in order to start training itineraries outside the university system. 
- Entering the world of work due to changes in the opportunity cost. 
- Interrupt training with the intention of resuming it in the future. 
- Finding other possibilities more suited to their expectations and interests. 

Student drop-out is one of the social phenomena at the centre of debates on the efficiency of the 
university system, the achievement of excellence and educational accountability policies (De Miguel and 
Arias, 1999). That is, the increased pressure to increase the efficiency of public investments and to 
avoid any waste of resources has stimulated the generalisation of the concept of "drop-out rate" as one 
of the most widely used and relevant educational indicators, which has been included in the verification 
system of the new undergraduate curricula, which have started to be implemented in the framework of 
the European Higher Education Area (EHEA) reform. This rate usually measures the ratio of students 
who do not continue the studies started in the following two years, which means that the rate can be 
misinterpreted: it calculates the percentage of students who do not enrol in the degree course started, 
but does not detect whether these students have enrolled in another course. 

However, dropping out of university studies is not a new phenomenon, but it has gained increasing visibility 
in scientific research. What is new is to consider its quantification, both in terms of students and in terms 
of university institutions. Thus, dropout can be associated with the existence of groups of "at-risk students" 
(García; Pérez, 2009) or be conceptualised as an "institutional problem" (Cabrera et al., 2006). 

Therefore, dropout would be a statistically accredited sign of the limitations of certain higher education 
institutions to overcome the lack of academic information on the part of students. However, little is known 
about this phenomenon and how it is defined; for example, we find expressions such as "dropout rate" 
for 16-24 year olds or the opposite expression "survival rate" proposed by the OECD as more 
appropriate in the case of higher education. 

Hence, differences in the definition of university dropout would explain the variations in the average 
university dropout rate both at the European level and between member countries or between regions 
or ACs. Structural differences between universities at the European level, such as institutional 
differences in the setting of places offered, scholarship policy, accessibility, etc., also contribute to 
explaining the differences in dropout rates between countries or between regions. 

These considerations raise a number of questions such as: 

• What is meant by drop-out in higher education?  

• Is there a single form of drop-out or is it more correct to refer to several forms of drop-out?  

• What are the causes of the various types of drop-out?  
• How can higher education institutions deal with this phenomenon and promote a better match 

between students and successful trajectories? 
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For example, in the European case, the answer to these questions is related to the implementation of 
the European Higher Education System, a space in which national studies have been developed with 
the aim of having some information on university academic performance and dropout. However, these 
advances in the investigation of this reality have not guaranteed the sharing of the monitoring process 
and its quantitative measurement. 

Over time, the dropout rate has fluctuated widely in line with changes in the opportunity cost of students. 
Thus, it is possible to associate dropout rates with different economic periods, so that the dropout rate 
increases in periods of economic boom and decreases in periods of crisis. Thus, for example, in the era 
of the real estate bubble, dropouts are likely to have increased, while in crisis situations it seems that 
the university population resumes their studies with the aim of improving their qualifications. 

However, the absence of detailed observation of university dropout at European and national level limits 
the analytical possibilities for constructing a natural dropout rate at which the university system would 
be in equilibrium, in addition to the unreliability of dropout data collection for most EU member countries, 
in particular for late entrants. 

In the particular case of Spain, detailed observations on the dropout phenomenon, published by the 
Spanish Ministry of Universities in 2020-2021, show that 33.2% of new students entering undergraduate 
studies in the 2014-2015 academic year dropped out, although of these, 12% changed degree 
programmes. In on-site universities, 14.1% dropped out of the Spanish university system (SUE), a result 
obtained by subtracting the 26.2% of total dropouts minus the 12.1% who changed to other studies 
within the SUE. 

The non-face-to-face universities had the highest drop-out rates. In the 2016-2017 academic year, 
21.8% of new students dropped out of their chosen degree programme in the first year, 19% in the case 
of women and 25.2% in the case of men. Significantly, there are again large variations between subject 
areas and a significant relationship between dropout and admission grades. 

These values make explicit three different situations of academic drop-out and suggest the complexity 
of the phenomenon of dropping out of higher education. The first situation refers to the "naturalisation" 
of the practice of prolonging the time spent at university beyond the theoretical or planned years for the 
completion of the degree; the second situation refers to the abandonment and dropping out of unfinished 
studies; the third situation emphasises the way in which each university system is interpreted, because 
it no longer only takes into account the reality of itself, in an absolute manner, but also in relation to 
other university systems. 

In particular, the long duration of undergraduate studies generates, in addition to significant costs for 
students and public higher education institutions, a delay in entering the labour market with social and 
economic implications (Castaño, Gallón, Gómez and Vásquez, 2008); on the other hand, the loss of 
students causes serious financial problems for universities and destabilises their source of income 
(Tinto, 1990). 

In this context, the specialised literature on dropout does not include the concept of the natural rate of 
dropout in its background. The concept of the natural rate emerged in the 1960s and was consolidated 
in the 1970s in reference to unemployment. We understand the natural rate as the limit that guarantees 
the balance of the university system in the applicability and effectiveness of scholarship, retention and 
dropout control policies. 

The natural attrition rate may be the appropriate indicator to measure the success or failure of the 
education policy of the university system. However, a deeper analysis of the causes of dropout shows 
that it not only reflects the performance of educational policies, but also the success or failure of 
educational and training programmes for students to access the labour market, in terms of coverage, 
quality and relevance, and additionally reflects the existence of microeconomic problems such as the 
imperfection of information available to students for decision-making. 

Generally, the data collected on this phenomenon refer to overall dropout rates, and do not include 
detailed observations of dropout. The process of disaggregating these overall rates into their 
components requires different concepts, one of which is the natural dropout rate developed by economic 
theory and adapted to the educational space, with the aim of determining the limits of the retention and 
incentive policies developed in the university space. 
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In other words, the natural drop-out rate constitutes the lower limit for the successful implementation of 
educational policies to control drop-out, so that, when the drop-out rate approaches its natural level, 
then drop-out reduction is only possible through other educational policy instruments; for example, 
through educational strategies aimed at correcting the imperfections of the educational space, operating 
especially on the information and knowledge transfer system, on the costs and intensity of search, on 
the training and updating programmes for students, on the incentives to improve access and 
permanence of students. 

In this environment the natural rate can be considered as the equilibrium rate of the university system, 
in the sense that dropout is excessive only when it exceeds the natural level. This apparent contradiction 
is explained by the fact that a zero dropout rate is not possible, since for various reasons there will 
always be students who are moving in and out of dropout. And it can be observed that many students 
leave the faculty to look for another higher education alternative. During these transitions they invest 
time in the search for the career that is consistent with their aspirations and interests. 

The natural dropout rate is therefore the threshold below which retention and dropout control policies 
have been effective and the system is in equilibrium. And we refer to the gap between the overall rate 
and the natural dropout rate as the part of the dropout that can be reduced by incentive policies 
(scholarships, zero-cost loans, improvement of infrastructure, etc.). 

4 DISCUSSION AND ANALYSIS OF THE EVIDENCE 
In the empirical studies, both for Spain and the European Union, there seems to be a certain nuance in 
the concept of university drop-out in relation to academic difficulties as a reason for changing from one 
degree to another. It seems that the change of degree is not only due to reasons of academic difficulty 
and degree of demand with the studies, but would also be related to students' needs for "social 
experimentation". Experimentation could be understood as the temporary availability of young people, 
understood as a socially granted moratorium, open to the exploration of autonomy in different areas 
(Gaviria, 2008; Dubet, 1996) and a "student condition" that tends to organise their time and energies in 
different ways in relation to their studies and personal projects. 

Despite advances in research on the dynamics of the European and Spanish university system, it is still 
difficult to find the exact circumstances of dropout from higher education. Thus, for example, 
international reports on student behaviour and performance, referring to university education, do not 
usually contain references or data on dropout (OECD, 2019). 

Table 1 shows the average overall drop-out rates for the 27, 28, 15 and 19 countries, respectively. 

Table 1: Overall average university drop-out rates grouped by country in the European area. 

 
Source: Eurostat 2021 

We note that in the European Union, considering the different levels of clustering, the average drop-out 
rate has decreased over the last decade by about 3%, reaching an overall average drop-out rate of 
10.3% in 2019. 

In the Spanish case, we observe that the data on dropout are used to calculate the overall dropout rate 
of the degree, understood as the percentage of students from a cohort of new entrants in the XXXX 
academic year, enrolled in the degree Gi, in the university Ui, who, without having graduated in that 
degree, have not enrolled in it for four consecutive academic years. This indicator is complemented by 
the overall dropout rate of the Spanish university system (SUE), which is defined as the percentage of 
students from a cohort of new entrants to the SUE in the XXXX academic year who have not enrolled 
in any university degree at any Spanish university for four consecutive years and have not graduated. 
Both rates occur in the first, second and third years after entering the university system. 

TIME
GEO (Labels)
European Union - 27 countries (from 2020) 13,2 12,6 11,8 11,1 b 11,0 10,6 10,5 10,5 10,2
European Union - 28 countries (2013-2020) 13,4 12,7 11,9 11,2 b 11,0 10,7 10,5 10,5 10,3
European Union - 15 countries (1995-2004) 14,7 13,7 12,7 11,8 b 11,4 11,1 10,9 10,9 10,6
Euro area - 19 countries  (from 2015) 14,6 13,8 12,8 11,8 b 11,6 11,1 10,9 11,0 10,6

2011 2012 2013 2014 2015 2016 2017 2018 2019
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Graph 1: Overall drop-out rate by university and branch of education. On-site universities. SUE  

(Cohort 2012-2013). Source: Synthetic indicators of Spanish universities 2019. BBVA Foundation 

From graph 1 we can conclude that the drop-out rates of the Engineering and Architecture (36%), Arts and 
Humanities (33.4%) and Sciences (31.1%) branches are significantly higher than those of Social and Legal 
Sciences (23.8%) and, above all, Health Sciences (15.5%). These results may be influenced by various factors, 
the impact of which needs to be analysed. Thus, for example, the low rate observed in Health Sciences may 
correspond to the vocational nature of these studies and the high average cut-off marks required to access this 
degree. In short, the drop-out rate by branch is due to the confluence of a series of factors. 

Table 2 shows a more detailed breakdown of drop-out by subject area, showing the overall rate and the 
rate of change. It is the latter that can be considered as the natural drop-out rate whose overall average 
value is 12.2%. Since it reflects the flow of students leaving and entering the university system, as a 
consequence of decision making with imperfect information. 

Table 2. SUE dropout rate by areas of knowledge in face-to-face universities in percentage (Cohort 2012-2013). 

 
Source: Synthetic indicators of Spanish universities 2019. BBVA Foundation 

0486



 

 

The disparity in the rates of change of grade or natural drop-out rate is evidence of the different nature 
of the areas of knowledge and of the particularities that characterise them. Thus, we can see that there 
are high drop-out rates in areas such as: Computer Science, Mathematics and Statistics, Physical, 
Chemical and Geological Sciences and Agriculture, Livestock and Fisheries (Science Block). 

It is worth highlighting the importance of the percentage of excesses with respect to the natural drop-
out rate of the degree as an indicator for the universities of the imbalances in their degree offer and/or 
the quality of their provision. As such, it is an indicator of the efficiency in the allocation of resources of 
the university system and of the administration, which subsidises the places that have to be re-funded 
in the case of a change of degree or in the case of late degree abandonment. 

The summary of this section shows that the elaboration of a natural rate of dropout is of much use 
because it allows the delimitation of incentive and dropout control policies, and also establishes a base 
indicator from which dropout is considered not to be harmful to society. 

5 CONCLUSIONS 
The dropout phenomenon requires multidimensional studies, since university databases only allow us 
to carry out partial analyses. Our study aims to make sense of the data provided by the databases 
consulted on the dropout phenomenon in Spain and the European Union. 

Another of our conclusions is related to the strategies for student retention, which take place throughout 
the student's academic career. The objective is to understand those situations that may block the 
continuity of university studies in order to favour their culmination with the desired achievement. Many 
of these situations are unique and personal and can be resolved through personalised advice for the 
student (tutors). 

It is a fact that the European university system, and in particular the Spanish one, has high overall 
dropout rates, which is of concern to higher education institutions and authorities. This concern has 
resulted in the implementation of retention and dropout control policies, whether early, early or late, 
which must be evaluated to determine their effectiveness. 

The discussion presented here shows a university landscape in which the decision to change degrees 
is not uncommon. As we have pointed out, university students change degrees upon arrival at university, 
with a certain impact, especially in the first years of their stay at university. The student practice of 
changing degrees reflects a natural departure from university, in the sense of a relocation to other 
degrees that meet their expectations, aspirations and interests. 

The natural dropout rate, as opposed to the overall rate, can be an indicator that helps to determine the 
success or failure of university policies aimed at controlling university dropout. In short, it is a question 
of determining whether retention strategies that aim to improve quality or improve personal attention 
and counselling for students are effective and produce significant reductions in the dropout rate from 
the university system. 
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Abstract

Introduction: 
The covid-19 pandemic had profound implications for the delivery of medical education within the UK [1].
Medical students suffered loss of face-to-face learning opportunities, and medical schools were under
pressure to deliver their curriculum online [1]. We describe the development and use of the bespoke
digital learning resource CAPSULE (Clinical and Professional Studies Unique Learning Environment)
which was launched UK wide in May 2020 to facilitate the delivery of core learning content for UK
medical students during the covid-19 pandemic.

Methods: 
CAPSULE is a digital learning resource that is compatible for use on laptops, tablets and smartphones. It
is comprised of case-based scenarios and multiple-choice questions and encompasses all
undergraduate medical specialities. It is tagged to the requirements of the Medical Licencing
Assessment [2] and the General Medical Council’s Outcomes for Graduates [3]. It is supported by a pan-
speciality editorial board, responsible for regular editorial review. Following the covid-19 pandemic
lockdown and loss of face-to-face learning opportunities, CAPSULE was identified by the Medical
Schools Council as a digital learning resource that could potentially support UK clinical medical student
education.

Results: 
Following a global content review and edit, CAPSULE was rolled out UK wide in May 2020. Over 41,000
medical students and 3200 faculty registered as users. Approximately 1.5 million cases were completed
in the first 12 months of use by up to 4500 distinct monthly users. Feedback from both students and
faculty has been highly positive.

Conclusions: 
CAPSULE continues to be used within UK medical schools and has allowed an entire cohort of medical
students to access core curriculum content and progress their studies during the covid-19 pandemic.
Future directions may include further integration into UK medical school curricula and potential
expansion on an international scale.
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Abstract 
Teacher leadership has become increasingly embedded in the educational development of many 
schools with teachers efficiently leading their classroom, collaborating with others and developing their 
own learning. The purpose of this research is to provide a much-needed case study in the UAE context 
and shed a light on the current views of teachers about their leadership. Interviews were conducted with 
teachers from one K-12 school in the United Arab Emirates and revealed four themes that explored how 
teachers view their leadership, its practices and its factors in the UAE. The research concluded with 
recommendations for schools to provide teachers with formal leadership opportunities, allowing them to 
innovate and progress.  

Keywords: Teacher leadership, Teacher leadership practices, School improvement, Leadership 
development. 

1 INTRODUCTION  
Leadership is a vital element of change and improvement in any school and teacher leaders are behind 
such change (Grimm 2020; Wang & Ho, 2019; Schott et al., 2020). They can challenge the way students 
are assessed, redirect the use of resources to allow better students learning opportunities, in addition 
to energizing the teaching profession (Taylor et al., 2011). Teacher leadership (TL) is a well-known 
scholarly term that has been studied mostly in the Anglo-American sphere (Bell et al., 2003; Fullan, 
2020) up to the turn of the millennium when it gained momentum globally, including the Arab world 
(Hallinger & Hammad, 2019; Oplatka & Arar, 2017). However, TL remains an ambiguous term. This is 
because, just as in any modern organizational leadership models, TL cannot be vested in just a few 
formally assigned teachers but rather in many individuals (Hunzicker, 2017). The core thinking in TL is 
that change is context-specific, and as such can be driven by many factors, to transform and produce 
stable and powerful learning units (Tinore et al., 2019; Eckert & Daughtrey, 2019). 

Hence, TL is not restricted to the classroom, but it also includes collaborating and inspiring other 
teachers (Nguyen et al., 2019; Hunzicker, 2017). These teachers have the ability to make an impact on 
the lives of all learners by contributing to their own learning and improving their performance (Schott et 
al, 2020).  Studies have shown that TL is a collaborative effort towards endorsing professional growth 
and educational amenities (Wenner & Campell, 2017). To this end, promoting their leadership will 
provide teachers with opportunities to innovate, progress, and collaboratively develop the quality of 
teaching and learning in the classroom (Nguyen et al., 2019; Shen et al., 2020). 

The value of this study emerges from the fact that TL has become an essential factor to encourage a 
positive environment and to maximize school efficiency. The quality of TL is positively correlated with 
quality of teaching and learning in schools as well as an increase in student motivation and attainment 
(Fullan, 2020; Lieberman & Miller, 2007; Shen et al., 2020; Eckert & Daughtry, 2019). Despite the 
importance of TL in improving student learning, attainment and growth, research, to date, is still vague 
in relation to the way teachers demonstrate their leadership within the teaching and learning process in 
their schools (Sinha & Hanuscin, 2017). In addition, a gap regarding teachers’ own views of TL and how 
it is developed remains prevalent and in dire need of exploration. This gap is specifically prominent in 
the Arab world. However, interest in TL research is being witnessed in this region of the world, correlating 
with the rapid expansion of higher education institutions in the Arab World and their desire to keep up 
with international standards of operations and academic performance as well as world rankings 
(Hallinger & Hammad, 2019). Hence, this study contributes to the recently emerged interest in the Arab 
educational system and TL specifically in the UAE. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0490



 

 

2 METHODOLOGY 
A qualitative method was adopted in this study to better understand teachers’ views and perceptions of 
their role as leaders and to comprehend and interpret factors viewed as supporting or hindering to their 
leadership capabilities. Data was collected through in-depth interviews and analyzed inductively to 
address the purpose of the research. Interviews were transcribed, manually analyzed, and categorized 
into themes (Merriam & Tisdell, 2016).  

2.1 Context of the study  
The context of this study is the United Arab Emirates, specifically one of the oldest private K-12 
international schools in Dubai. The student body and faculty members were Arab nationals from various 
countries in the Middle East and Arabian Gulf.   

2.2 Participants  
A purposeful sample of four leader teachers was selected based on years of experience in the field, 
years of teaching at the current school, and leadership roles within the school. The average years of 
experience was 12.5 years. All teachers were department leaders and had maintained their job at the 
same school for more than 7 years. 

2.3 Data Collection 
After a briefing of the purpose of the study, semi-structured face to face interviews were conducted to 
collect the participants’ perceptions and understanding of their leadership development and practices. 
The main questions were: 

1 How do teachers define TL and what qualities do they perceive are needed for teachers to 
become leaders?  

2 What are the factors supporting TL development?  
3 What are the challenges that hinder teachers from becoming leaders?  

2.4 Data analysis 
Interviews were then recorded manually, transcribed and analyzed. Information obtained from the 
interviews was color-coded and then classified into the emerged four themes and sub-themes (namely 
qualities of teacher leaders, integrating own leadership functions in the teaching and learning process, 
factors that can develop teachers’ leadership, and challenges that hinder teachers’ leadership) in order 
to gain an understanding of the essence of the experience of the study participants (Merriam, 2009).  
Field notes were also taken in order to write down any additional information (facial expression, 
uneasiness towards a question or probe etc.). These notes assisted us reporting personal beliefs and 
biases that may have shaped the inquiry (Creswell & Miller, 2000).  

3 RESULTS 
Four themes were identified from the interviews. Participants revealed the qualities that a teacher leader 
should have, and they discussed how TL could be integrated in the teaching and learning process.  

3.1 Theme 1: Leadership views  
All participants agreed that teacher leaders must be a role model not only to their students, but also to 
their peers. Taking initiative was an essential quality in a teacher leader. These teachers claimed that 
most of the initiatives they took were related to their teaching strategies. They revealed that they 
implemented activities that triggered students critical thinking. As such, these teachers were keen that 
they were facilitators and that they used ‘Flipped Classrooms’ strategies to promote students active 
learning engagement. Interestingly, the majority of participants highlighted experience as a major 
component for teachers’ leadership. Only one participant believed that leadership is innate regardless 
of experience. All participants agreed that for teachers to become leaders, they must have the ability to 
identify their weaknesses and seek learning opportunities for growth and development. Effective teacher 
leaders should embody a combination of characteristics that all students, colleagues, peers, parents, 
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and community respect.  An effective teacher leader should understand the importance of sharing and 
distributing tasks and to personify strong communication skills. 

 

Figure 1. Qualities of Teacher Leaders 

3.2 Theme 2: Teachers leadership practices  
All participants reported that creating student leaders inside classrooms is a crucial function for a teacher 
leader. Moreover, the majority of participants agreed that teacher leadership could be demonstrated 
through mutual rapport with students. Creating strong teacher-student relationships nurtures a safe 
environment inside the classroom.  

The most common leadership responsibility given to the teachers in this study was the opportunity to 
mentor and coach their novice peers. When asked about their contribution to the profession, participants 
revealed that as teacher leaders, their main contribution was to develop others’ (students and teachers) 
learning and to serve their needs. In their opinion, they showed leadership by helping their colleagues 
perform better. Additionally, improving students’ learning and supporting them to achieve maximum 
attainment and become motivated was considered the main task of a teacher leader. In fact, being a 
teacher leader was a major element in contributing to school improvement. Finally, participants reported 
that strengthening the school-parent relationship was a crucial component of their leadership.  

 

Figure 2. Teacher Leadership Practices 

3.3 Theme 3: Factors that develop teachers’ leadership  
All participants agreed that experience in addition to effective school leadership element in the 
development of teachers are fundamental elements to develop TL. The majority of participants reported 
that when school leaders challenged teachers with responsibilities and allowed them to make decisions, 
these widened the teachers’ creativity and motivated them to find strategies to improve overall school 
performance.  

Additionally, there was a consensus that teacher collaboration, good collegial relationships and 
professional development were all factors that fostered TL. 
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Figure 3. Factors that Develop Teacher Leadership 

3.4 Theme 4: Challenges that hinder teacher leadership  
Reported factors that hindered TL were classrooms with diverse students of different capabilities, 
changes made to develop the school and satisfy students’ needs and ineffective communication for such 
changes. Young age also confined development of TL.  

 
Figure 4. Challenges of Teacher Leadership 

4 CONCLUSIONS 
This study explored the perceptions of the UAE teachers regarding their understanding of leadership 
and how their leadership practices could be integrated inside and outside their classroom. Similar to 
their worldwide peers, teachers in the UAE defined teacher leaders as those who led within and outside 
the classroom (Sinha & Hanuscin, 2017). Participants of this study described their major contribution to 
the profession as developing students’ leadership and learning. However, our findings did not support 
the literature suggesting that teachers must experience being leaders of their own learning in order to 
develop their students learning (Taylor et al., 2011).  

The findings of this study reflected many different perspectives, four of which are the main pillars to 
develop TL in the UAE. Having experience, mentoring others and fostering collaboration, participating 
in professional development programs and working on self-development, and being engaged in formal 
leadership roles are assets that can benefit the development of teachers’ leadership capacity. 

Furthermore, teachers are faced with many challenges while they exercise leadership. First and 
foremost is the rejection that they face when collaborating with some colleagues. This impedes the task 
of sharing teacher leaders’ best practices. Another challenge is the lack of time needed for collaboration.  

As a major evidence of TL practices, findings of this study uncovered one important theme related to 
teachers’ involvement with parents and community. Teacher leaders were committed to school 
improvement. However, making a change was not an easy process, considering the responsibilities and 
challenges facing them, unless they were supported by their school principal. Based on the results of 
our study, we concluded that TL development had four main pillars as represented in Image 5 below. 
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Figure 5. Pillars of Teacher Leadership Development 

The findings of this study imply that school leaders should allocate the time and resources for teachers’ 
professional development, particularly, in leadership programs.  

As endorsed in our model, policymakers should consider five aspects in teachers leadership 
preparation. To strengthen teachers’ experience, several trainings and observations can be organized 
to nurture their knowledge and teaching skills. Other workshops should include school principals to make 
them aware of the importance of giving equal formal and informal leadership opportunities to teachers, 
include them in the decision-making process and pairing them up with novice teachers. More 
importantly, in order to increase the collaboration and network channels for teachers and ensure their 
retention, principals are recommended to restructure teachers’ workload and cater for such 
opportunities.  

In terms of limitations, the sample size and homogeneity of teachers’ background limits the 
generalizability of the results. Therefore, future studies including a more diverse sample of participants 
are recommended. Another limitation can be in the big number of participants’ years of experience within 
this school. Hence, it may be beneficial to include teacher leaders who have recently joined the school. 
Having worked for a long period of time within the same school may have hindered the teachers’ 
perspectives.  
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Abstract 
The aim of the study is to measure and compare the comfort of high school students' learning depending 
on academic subjects – Russian language and literature, mathematics, computer science, and social 
sciences. The comfort of learning is considered as a latent variable and is determined operationally - 
based on a set of indicators. The research is carried out within the framework of the theory of latent 
variables. 

To achieve this goal, the following tasks were completed: 

• analysis of the quality of the questionnaire as a measuring tool. 
• measurement on a linear scale of the comfort of learning of high school students when studying 

Russian language and literature, mathematics, computer science, and social sciences. 
• conducting a comparative analysis of estimates of the comfort of learning depending on the 

academic subjects. 

The sample of students was chosen from schools of Slavyansk-on-Kuban district of Kuban region 
(Russia). There was a total of 200 students, including 125 females and 75 males.  

To process the survey results, the dialog system RUMM2020 was used. 

It is shown that the questionnaire items (indicators) are compatible, meaning that they correspond to the 
measurement model. This means that the questionnaire can be used to measure the learning comfort 
of high school students. 

ANOVA was used to compare academic subjects based on the comfort of learning of high school 
students. It was shown that the best estimates of comfort of learning were obtained when studying 
computer science and the least when studying Russian language and literature. 

Keywords: Comfort of learning, high school, academic subjects, measurement, linear scale, Rasch 
model.  

1 INTRODUCTION 
The comfort of learning is an important factor determining the quality of school education. Numerous 
studies document that schools with a positive climate have higher academic achievement and better 
socioemotional health. That is why for many years there has been a growing interest in school climate, 
and there are many investigations considering the influence of school climate on achievement of students. 
First, it is necessary to note the multidimensional review on this topic, which examines the most important 
factors that affect the comfort of learning - safety, relationships, teaching and learning, institutional 
environment, and the school improvement process [1]. The results of the study presented in [2] discuss to 
what extent the latent variable school climate can be used to predict the level of violence in school. 
Nowadays, research on the study of the comfort of learning in school is presented in [3, 4]. 

2 METHODOLOGY 
The purpose of this work consists in the formation and measurement of the latent variable comfort of 
learning of high school students on a linear scale. The relevance of the measurements has been stressed 
by many famous scientists: “Science begins with measurement” (D. I. Mendeleev); “Measure what is 
measurable, and make measurable what is not so” (Galileo Galilei); “When you can measure what you 
are speaking about, and express it in numbers, you know something about it, when you cannot express it 
in numbers, your knowledge is of a meager and unsatisfactory kind” (Lord Kelvin). The importance of 
measurements is due to the fact that the main task of any science is a prediction that can be made based 
on the identified patterns. To build patterns, you must learn how to measure the variables of interest. 
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Many ways of constructing latent variables (the weighing method, expert estimations, indexes) are 
subjective due to experts and nonlinearity of a scale. It complicates the application of statistical methods 
of the analysis assuming a linear scale of measurement. Therefore, the measurement of latent variables 
is carried out within the framework of the theory of latent variables based on the Rasch model [5]. One of 
the advantages of the Rasch model is that it builds a hypothetical unidimensional line (comfort of learning) 
along which indicators and students are located according to their difficulty and ability measures.  

The latent variable “comfort of learning” is defined operationally – by means of a set of indicators, 
developed by Chicago Public Schools (https://www.cps.edu). Each indicator characterizes one of the 
aspects of the latent variable. The students were asked to rate the degree of agreement with each 
indicator. The rating criteria was a four-point Likert scale: 3 = strongly agree, 2 = agree, 1 = disagree, 0 = 
strongly disagree. The questionnaire developed by Chicago Public Schools was selected for the study of 
students’ comfort of learning (www.cps.edu). First, the compatibility of indicators is determined, that is, 
whether they all determine the same variable, in this case, the comfort of learning of high school students. 
This makes it possible to measure the comfort of learning of high school students depending on academic 
subjects.   

This theory of latent variables has proven itself well in research in education and other social systems ([6], 
[7], [8], [9], [10], [11]). In addition, the simulation demonstrated acceptable precision of measurement the 
latent variable obtained under this theory ([12], [13], [14]).  

The sample of students was chosen from schools of Slavyansk-on-Kuban district of Kuban region (Russia). 
There was a total of 200 students, including 125 females and 75 males. 

3 RESULTS 
Dialog system RUMM 2020 ([15]) was used to process the survey results. The primary task that arises 
when measuring a latent variable is to assess the quality of the questionnaire as a measuring tool, 
namely the quality of the set of indicators. In fact, the adequacy of the survey results of the Rasch 
measurement model is evaluated. Persons separation index was used to estimate differentiating ability 
of the used questionnaire. For all academic subjects this index varies from 0,843 to 0,896. This proves 
that the questionnaire has an excellent differentiating ability. The estimates of comfort of learning of high 
school students depending on academic subjects are presented below. 

3.1 Estimates of students’ comfort of learning depending on academic 
subjects 

In this section, estimates of students’ comfort of learning depending on their academic subjects are 
presented. 

3.1.1 Estimates of students’ comfort of learning in Russian language and literature 
The location of students’ comfort of learning estimates in Russian language and literature are shown in 
Fig. 1. This and other figures have the same structure. The histogram shows the distribution of 
estimations of students’ comfort of learning. 
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Figure 1. Students’ comfort of learning estimates in Russian language and literature. 

In Fig. 1 the persons correspond to the students. Note that in the framework of the theory of latent 
variables, any latent variable is measured in logits. The semantic content and measurement procedures 
in logits are considered in the works ([12], [13], [14]). The range of variation in students’ comfort learning 
estimates is quite large and is equal to 7,0 logit (from -2,0 to +5,0 logit). Such a large range of variation 
of the estimates indicates that students vary considerably in their comfort of learning. Furthermore, as 
we might expect, the distribution of students' comfort learning estimates is close to a normal one. As it 
follows from the Fig. 1, the mean value of comfort of learning estimates is equal to 1,038 logit, standard 
deviation 0,932.  

3.1.2 Estimates of students’ comfort of learning in mathematics 
The location of students’ comfort of learning estimates in Russian language and literature are shown in 
Fig. 2. 

 
Figure 2. Students’ comfort of learning estimates in mathematics. 
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The range of variation in students’ comfort learning estimates when studying mathematics is equal to 
5,0 logit (from -1,0 to +4,0 logit). The mean value of comfort of learning estimates in mathematics is 
equal to 1,395 logit, standard deviation 0,932. 

3.1.3 Estimates of students’ comfort of learning in computer science 
The location of students’ comfort of learning estimates in computer science are shown in Fig. 3. 

 
Figure 3. Students’ comfort of learning estimates in computer science. 

The range of variation in students’ comfort learning estimates when studying computer science is equal 
to 5,0 logit (from 0,0 to +5,0 logit). The mean value of comfort of learning estimates in mathematics is 
equal to 1,760 logit, standard deviation 1,218. 

3.1.4 Estimates of students’ comfort of learning in social studies 
The location of students’ comfort of learning estimates in computer science is shown in Fig. 4. 

 
Figure 4. Students’ comfort of learning estimates in social studies. 
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The range of variation in students’ comfort learning estimates when studying mathematics is equal to 
6,0 logit (from -1,0 to +5,0 logit). The mean value of comfort of learning estimates in mathematics is 
equal to 1,702 logit, standard deviation 1,342.  

3.2 Analysis of estimates of students’ comfort of learning 
Since the studied factor “academic subject” is qualitative, the analysis of variance is chosen as a method 
of comparing obtained estimates. Estimates of the measurement results were presented in the form of 
a linear model of one-factor analysis of variance. The results of analysis of variance (ANOVA) are 
presented in Table 1. 

Table 1. ANOVA of students’ comfort of learning.  

Source of variation Sum of 
squares 

Degrees of 
freedom 

Mean 
squares F р 

Academic subject 65,822 3 21,941 16,880 <0,001 

Gender 0,181 1 0,181 0,140 0,709 

Interaction (academic subject x gender) 4,237 3 1,412 1,087 0,354 

Error 1029,455 792 1,300   

Total 1099,902 799    

Let us interpret the results of the analysis of variance. From Table 1 it follows that the factor "academic 
subject" is statistically significant (p < 0,001), i.e. between academic subjects there is statistically 
significant distinction on the scale comfort of learning. Factor “Gender” is statistically significant (p = 
0,709 > 0,05), interaction “academic subject x gender” is also insignificant (p = 0,354 > 0,05). Mean 
values of the levels of significant factor “academic subject” are presented in Table 2. 

Table 2. Estimates of students’ comfort of learning depending on academic subject. 

Academic subject   Estimate 
(logit) 

Standard 
error (logit) 

95% confidence interval 
Lower bound Upper bound 

Russian language and literature  1,030 0,083 0,866 1,193 

Mathematics 1,368 0,083 1,204 1,531 

Computer science 1,754 0,083 1,591 1,918 

Social studies 1,727 0,083 1,563 1,890 

As it follows from Table 2, students have statistically significantly lowest estimates of comfort of learning 
when studying Russian language and literature (1,030 logit). Students have the highest estimates of 
comfort of learning when studying computer science (1,754 logit). This result should be considered when 
forming competencies in the educational process.   

The obtained results are rather interesting. Three years ago, there was an investigation concerning 
measurement and analysis of teachers' professional performance [7]. It was found out that the quality 
of professional performance of teachers of Russian language and literature was lower compared to 
teachers of mathematics and other academic subjects. It is important information for improving the 
quality of the educational process. 

4 CONCLUSIONS 
The Rasch model approach to measuring comfort of learning has several important advantages. First, 
a single measure of comfort of learning can be constructed from a large number of questionnaire 
indicators. Second, the estimated Rasch measures are on a linear scale, so it is possible to quantitatively 
compare students on comfort of learning scale. Third, more indicators lead to greater precision of 
students’ measurement. Fourth, the estimated measures can be used to monitor the latent variable, find 
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out statistical relationships between different variables, and provide information useful for making 
decision in educational policy.  

The survey results are in good agreement with the model of measurement (Rasch model). The 
questionnaire has an excellent differentiating ability. That is why students differ significantly from each 
other in the measured latent variable comfort of learning. 

It should also be noted that students’ comfort of learning is determined operationally, through a set of 
indicators. The indicators used can be adjusted, and thus, the meaning of the concept of "comfort of 
learning" can be clarified.  

The results obtained on comparing the high school students comfort of learning depending on academic 
subjects can be used to analyse and improve the quality of the educational process. 
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Abstract 
The article deals with the problem of teaching professionally oriented foreign language in the context of 
intercultural communication. The authors prove that intercultural communication is inextricably linked 
with the preparation of future specialists for successful work in the modern global world. The 
classification of the difficulties and barriers that hinder successful intercultural communication is 
described. The necessity of taking into account the intercultural aspect in teaching professionally 
oriented foreign language is scientifically substantiated and the main methods and techniques for the 
formation of intercultural competence of future professionals are considered. The examples of the 
technology of teaching a professionally oriented language in the context of intercultural communication 
are given, and the organization of the educational process focused on the concept of the dialogue of 
cultures, aimed at introducing target language country’s culture, at identifying the nationally specific 
features in one's own and a different culture, is described. According to the authors, the suggested 
methods, techniques and types of work in teaching professionally oriented foreign language can 
contribute to the professional language training of students and their harmonious coexistence in a 
multicultural society. The positive data obtained in the course of the experimental study make it possible 
to judge the effectiveness and practical significance of the theoretically grounded and experimentally 
proven technology of teaching a professionally oriented foreign language, taking into account the 
peculiarities of intercultural communication. 

Keywords: culture, intercultural communication, foreign language, communication barriers and 
difficulties, technology. 

1 INTRODUCTION  
The processes of globalization currently taking place in the world find their expression in the rapid 
expansion of political, economic, social and cultural ties between different countries and nations. Today, 
when the mixing of peoples, languages, cultures has reached an unprecedented scale, the problem of 
fostering tolerance for foreign cultures, awakening interest and respect for them, overcoming in oneself 
the feelings of irritation from redundancy, insufficiency or simply the dissimilarity of other cultures has 
become acute as never before [1, p. 8]. The definition of intercultural communication is obvious from the 
term itself: it is communication of people representing different cultures, or “intercultural communication 
is an adequate mutual understanding of two participants in a communicative act belonging to different 
national cultures” [2, p.9]. 

In his studies, E. T. Hall substantiates the concept of “culture” from a communicative standpoint and 
proves the influence of culture on human behavior: “Culture is a technical term used by anthropologists 
to refer to a system for creating, sending, storing and processing information developed by human 
beings, which differentiates them from other life forms” [3, p.183]. Further development of the problem 
of intercultural communication made it possible to determine the relationship between language and 
culture, as well as personality and culture. The merit of American scientists is the recognition of the fact 
that the specificity of verbal communication depends on the characteristics of the cultures represented 
by the communicants, which means that intercultural communication can be represented as an 
intersection of culture and human interaction [3, p. 112]. 

A variety of approaches to the study of this phenomenon are proposed. The most developed is the 
psycholinguistic approach, where the study of the ethnocultural specifics of linguistic consciousness 
becomes the central problem, and the triad "language - consciousness - culture" is the basis of the 
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theory of intercultural communication. According to E. Tarasov, to analyze the problems of mutual 
understanding (misunderstanding) in intercultural communication, it is advisable to understand the 
problem of "communication between carriers of different national cultures" as the problem of 
"communication between carriers of different national consciousness" [1, p.8]. 

As A. Leontiev stresses, communication is, first of all, nothing more than a way of making one or another 
correction to the image of the interlocutor's world. So that language can serve as a means of 
communication, there must be a single or similar understanding of reality behind it. And vice versa: the 
unity of understanding reality and the unity and coordination of actions in it have as their prerequisite 
the possibility of adequate communication [4, p. 272]. To achieve mutual understanding, it is necessary 
that the communicants have common knowledge of the language used, as well as common knowledge 
of the world in the form of images of consciousness. The reason for the lack of understanding in the 
situation of intercultural communication, psycholinguists see, therefore, precisely in the difference in the 
national consciousness of the communicants, and not in the difference in languages. Any dialogue of 
cultures really takes place only in the consciousness of the bearer of a particular culture, who managed 
to comprehend the images of consciousness of the bearers of another (alien) culture in the course of 
reflection on the differences of quasi-identical images of their own and alien cultures [1, p. 9].  

We believe that this phenomenon is very closely related to the problem of teaching foreign languages 
at the present stage of the development of society. For modern education, the formation of intercultural 
competence of a future specialist is undoubtedly one of the main goals. 

The development of international cooperation in various fields of science, business, technology involves 
active communication of specialists from different countries of the world. For effective cooperation in a 
global context, an appropriate level of knowledge of foreign languages is required as a real means of 
communication. For effective communication between representatives of different cultures, it is 
necessary to overcome not only the language, but also the cultural barrier. Deep background knowledge 
about the culture of communication, the rules of etiquette, national specific features of behavior and 
thinking, about such important components of culture as traditions, customs, rituals and others allow us 
to put intercultural communication to a higher level and achieve success in cooperation. 

In the study of intercultural communication, it is necessary to answer the question of how to make 
communication effective, that is, to determine what leads to misunderstanding, how to avoid it, or at 
least minimize, what you need to know, take into account in order to achieve the goal of communication 
- the most complete understanding of the interlocutor. People with experience of intercultural 
communication invariably note the complexity of this process and the presence of difficulties, obstacles, 
barriers that accompany it [5]. 

These difficulties can be both subjective and objective. Subjective difficulties, as a rule, are associated 
with the personality of the communicant, his internal state, with the presence or absence of experience 
of intercultural communication.  

Objective difficulties can be caused by a number of objective factors. Difficulties of this kind are of 
particular interest, since their objective nature makes them possible to study and allows them to be taken 
into account in real communication situations. 

Knowledge of the difficulties that complicate the process of communication, and often make this process 
ineffective, helps: first, to make this process conscious, when it comes to understanding cultural 
differences, and therefore controllable; secondly, it makes it possible to foresee and predict possible 
options for the development of the communication situation; thirdly, it allows you to explain correctly the 
reasons for their occurrence, which makes it possible to manage them. Awareness and elimination of 
the above difficulties will contribute to the achievement of the goals of communication.  

Barriers and difficulties arise primarily where there are differences. The analysis of these differences 
allows us to identify the following series of barriers and difficulties that accompany the communication 
process and hinder the achievement of success in it [6, p. 22]: 

• Cultural barriers, which are based on the differences of cultures to which the communicants 
belong. Communication in any culture is based on the rules of behavior determined by value 
orientations, beliefs, and norms. Belonging to one culture facilitates the process of 
communication, while belonging to different cultures, on the contrary, complicates it; 

• Communication barriers associated with the peculiarities of the communication process itself, 
which involves the simultaneous coding and decoding of messages exchanged by communicants, 
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the contextuality of the communication process, the symbolic nature of communication. Cultural 
differences in communication styles also pose a significant challenge; 

• Socio-cultural barriers arise due to the different cultural identities of communicants - 
representatives of different cultures, their different status and situational roles, differences in age, 
social belonging, etc .; 

• Psychological barriers, which are based on differences in perception, determined, in turn, by the 
characteristics of culture (errors of causal attribution), in expectations of how the communication 
process will be built, stereotypes that people are guided by, ethnocentrism, which takes place 
when a person views his own culture as a certain standard, a correct standard, on ethnic 
prejudices expressed in antipathies towards a particular nation; 

• Language barriers associated with differences in language systems - differences in vocabulary, 
grammatical structures, phonetic structure of the language, differences in the rules for 
constructing a dialogue, the presence of dialects, etc.; 

• Barriers to non-verbal communication associated with differences in the expression of emotions, 
in those signs, signals and symbols that carry a certain cultural meaning, in their interpretation, in 
how the interlocutors are in contact during communication, etc. 

The selection of groups of barriers to intercultural communication presupposes a sufficiently high level 
of abstraction, since they can be divided, for example, into linguistic, cultural, communicative, only 
conditionally, since the inextricable connection between language, culture and communication has been 
proven. For the methodological purposes of teaching foreign languages, this kind of division seems 
appropriate. 

2 METHODOLOGY 
The methodology for the formation of intercultural competence proceeds from the need to form the 
readiness and ability to understand, interpret the alien society on the basis of recognizing the fact of the 
existence of different cultures as equal partners. [7, p.1] 

The main task is the development and implementation of psychological attitudes aimed at students' 
awareness of the need to learn a new culture, which increases the general level of personality culture, 
and the need for intercultural competence for future successful professional activities. 

At the initial level, it is necessary to form a stable motivation for co-learning the language and culture in 
order to create a positive attitude towards the process. It is necessary to create artificial or external 
motivation with the help of teaching aids and methods that create a language environment close to 
natural, evoke and develop a lively cognitive interest in the studied language and culture of the country. 
The main methods for creating strong internal motivation that motivate students when working with 
cultural material are: authenticity of materials, new, diverse and interesting information about the country 
of the target language, and the practical value and significance of the information offered. In this case, 
the activity of studying a foreign language and culture in the eyes of students receives a special personal 
meaning, students include it in their vital plans. 

Authentic materials as the main means of developing intercultural competence have some peculiarities, 
the main of which are cultural and professional orientation. It is advisable to use original material typical 
for the media: journal and scientific articles on the specialty, advertising brochures and leaflets, forms, 
company documentation, resumes and CVs, job advertisements, invoices to pay for various types of 
services, etc., which are a kind of socio-cultural reflection of norms and values of a foreign language 
linguocultural community and make it possible to obtain "original" socio-cultural information about the 
country of the target language. 

From the point of view of reflecting the socio-cultural competence, foreign textbooks also have an 
abundance and variety of authentic textual and illustrative material, therefore, they sufficiently contribute 
to the formation of intercultural competence. 

The thematic orientation of the materials used in teaching foreign language should have cultural 
orientation, among which one can distinguish culture and history, everyday culture and business culture, 
orienting students towards the practical implementation of the knowledge gained. The thematic 
organization of the material makes it possible to draw students' attention to the existing socio-cultural 
characteristics of the people of the country of the target language. 
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It is also necessary to implement a personality-oriented approach, the forms of classes should be 
focused on the individualization of the learning process, when the pace, types of work and the volume 
of the proposed cultural material, its complexity are selected individually, taking into account the 
personal characteristics of students, as well as in the content of training: individual-personal choice of 
topics of authentic materials. With a person-centered approach, students not only receive cultural 
information, but transform it on the basis of their own experience, i.e. build a subjective model of 
cognition. 

Cultural phenomena are easier to assimilate if similarities are first considered, and then differences. 
Therefore, from a methodological point of view, it is natural to start with similar elements of culture, and 
then move on to differences. It is necessary to proceed from a progressive acquaintance with the culture 
of the country of the target language, clarification of another cultural reality with a careful attitude towards 
one's own. 

On the basis of selected topics students should be encouraged to learn to perceive culturally determined 
differences, for which contrasting semantics are used. For the application of the contrast technique, 
tasks aimed at comparing the original and the studied culture are used. Comparative technologies make 
it possible to comprehend critically foreign cultural phenomena, develop cultural awareness and 
enhance cultural experience. This approach assumes a system of tasks for comparing two cultures and 
analyzing various processes taking place in two societies. Topics for comparative cultural analysis can 
be: traditions and customs, holidays, proverbs as a reflection of moral values, peculiarities of national 
communication. 

Linguistic and cultural comparative analysis is carried out at all levels of the language system 
(vocabulary, phraseology, stylistics, syntax, speech etiquette, paralinguistic behavior, etc.). The main 
attention should be directed to identifying national and cultural specifics at the semantic and pragmatic 
level, to the ability to compare cultural and linguistic phenomena, to highlight the general and nationally 
specific in them. 

It is also effective to involve students directly in analytical activities with elements of comparison in the 
method "analysis of intercultural communication". Its essence is a brief description of a situation of 
misunderstanding, conflict or problem that has arisen due to the fact that the communicants belong to 
different cultures. The description of the incident of intercultural communication is followed by a list of 
possible explanations for the cause of the misunderstanding. Having chosen a suitable explanation, 
students are given a comment in case of an incorrect choice of the answer - an explanation. This 
technique allows us to make sure that our own reaction to someone else's behavior and its interpretation 
are conditioned by our nationality, that it is necessary to realize the need to look for an explanation of 
the behavior of communicants in their cultural roots. This technique is highly effective. 

Drawing parallels between one’s own national culture and the culture of the country of the target 
language, students highlight common and different positions between cultures. If in the beginning there 
is an awareness of significant differences between cultures, then - the search for what is common to all 
cultures. This is nothing more than the formation of a foreign cultural linguistic personality, which 
includes the gradual formation of empathy as an element of the desired ability of a person to 
communicate with a bearer of a different culture. Using the method of comparative analysis at thematic, 
problematic and stylistic levels makes it possible to reveal the peculiarities of communication between 
different cultures, to overcome socio-cultural interference. 

For the initial stage of the formation of intercultural competence, material should be offered, the content 
of which is specific, consonant with personal experience, and that contains explicitly expressed 
information. At a later stage, the social experience of students expands, which makes it possible to 
gradually transition to materials containing implicitly expressed information, the realization of which 
involves the implementation of more complex mental operations - analysis, comparisons, 
generalizations. And, finally, to a problematic task that requires active mental activity. 

For the technology of working with the texts of culturological content, one should choose the texts with 
the adequacy of stereotypes / norms of communication in accordance with the cultural background and 
the context of the situation of professional communication. Post-text tasks should be aimed at searching 
for and familiarizing with the cognitively valuable culturological information contained in them, aimed at 
highlighting certain culturological information, identifying similar information about the native culture. 

Artificial motivation and intensification of the process of forming intercultural competence of students is 
also achieved by using foreign audio and video courses in the educational process, feature films, 
computer programs that reflect the peculiarities of the culture of the country of the target language. 
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The formation of culturological motivation occurs through the use of active forms of education that 
stimulate search and creative activity in work on the culture of the country of the target language. The 
activity approach means a reorientation of the educational process towards the decision and solution by 
the students themselves of specific educational tasks (research, cognitive and communicative). 

The personality and activity based nature of the educational process is implemented through the 
individualization and differentiation of teaching, as well as the intellectualization of the educational 
activity of students: the formulation of problems, the presentation of problematic professional-
communicative tasks and the organization on this basis of creative search activity. Cognitive activity is 
carried out through various forms of independent work, the creation of problem situations, the use of 
heuristic teaching methods, and tasks of a creative nature. Creative tasks can be: reading and listening 
of texts on specialty with an aim to search for cultural information, which are combined with the 
components of communication tasks, culture-oriented observation while watching a video, 
systematization of the information received according to the highlighted sections, etc. 

Creative activity is manifested through the independent formulation of cultural problems and the 
formulation of research cognitive tasks, as well as the use of cultural material in the reviews, the 
implementation of creative translations of professionally oriented authentic literature, reports, creative 
written works, etc. The creative direction is expressed in the holding of Olympiads, micro-conferences, 
participation in thematic quizzes, in the preparation and conduction of "correspondence excursions" in 
the country of the target language. 

Compliance with the principle of problematicity acquires particular importance in the formation of 
intercultural competence, the main form of organizing the process is the systematic, purposeful, 
deliberate creation of problematic socio-cultural situations of everyday communication in the classroom, 
analysis of the socio-typical parameters of the communicative behavior of the representatives of a 
different society. The organization of business role-playing games, conferences and other non-standard 
forms of classes allows you to apply the language in various situations close to natural, when the student 
needs to imagine himself in a particular role within the framework of foreign language contexts. 

Problems arise when discussing issues related to various areas of foreign cultural reality. It is necessary 
to analyze the emerging communication barriers through the discussion of forms of contact with a foreign 
culture. To do this, you should use materials related to the problem of interaction and mutual 
understanding of people and concerning positive and negative experiences in communication. 

When discussing a cultural problem, students learn to develop their own point of view, express their own 
opinion, attitude, and assess what is happening. Problem-search tasks contribute to a more complete 
acquaintance of students with various aspects of the life of society in the country of the studied language. 
Thus, students get a more complete picture of the existing reality of the country of the target language 
and its people. 

For the formation of skills and abilities, which are the competence to apply socio-cultural experience to 
achieve intercultural understanding, it is advisable to use the techniques developed in the field of 
intercultural didactics. One of the techniques is a "cultural assimilator", which is a description of any 
problem that has arisen in a situation of intercultural communication. Another method of teaching 
intercultural communication is problematic intercultural situations. This technique is a brief description 
of the situation in which there was a violation of communication, a conflict arose as a result of 
intercultural differences. Students should try to explain on their own the cultural differences that caused 
the problem and find a solution to the conflict. The purpose of this technique is to show students possible 
problems, conflict situations that they may face in intercultural communication. The systematic use of 
this technique in the educational process helps to solve the following tasks: to realize that people's 
behavior in a certain situation and their reaction to certain problems are determined by nationally-specific 
characteristics of the perception of the surrounding reality, to analyze and compare various 
interpretations and points of view of the participants on the problem that has arisen, to understand 
cultural differences that led to a violation of mutual understanding in this situation of intercultural 
communication, to increase the motivation of students to improve further cultural skills and abilities. 

Another well-known technique is the "culture capsule", which is widely used in the field of intercultural 
didactics. A "cultural capsule" is a short description of a cultural fact that is present in all co-studied 
linguocultural communities, but that has significant differences. The technique "cultural cluster" is also 
used, which is a collection of thematically related cultural capsules. The method is based on the cultural 
knowledge and skills acquired by students in the course of intercultural learning, and includes role-
playing and follow-up discussions. 
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In order to analyze the universal and culturally specific in human nature, which is clearly manifested in 
the speech behavior of the representatives of different cultures, it is necessary to use role technologies. 
Role play, as a type of creative educational task containing a problem, a problematic situation, providing 
an activity-based nature of the assimilation of knowledge, individual and social interaction skills, is an 
effective method for the formation of intercultural competence. The use of role-playing games brings a 
high potential for the development of skills in the analysis and comparisons of cultural phenomena, the 
formation of a communicative culture as an integral part of intercultural competence. The role played 
sets the stereotype of speech and non-speech behavior. Role-based construction of the situation makes 
it possible to play it out according to certain rules of the society of native speakers. Using the example 
of specific situations of communication in the course of role-playing games, students master and 
immediately consolidate the formulas of speech etiquette, the system of knowledge of norms, values 
and patterns of behavior accepted in the country of the target language, and organically and naturally 
implement them in communication. Mastering the language and forms of speech communication within 
the framework of certain social roles, students become familiar with those codes that express the 
mastery of culture and thus determine human behavior. 

In addition, sketches can be used - short scenes presented by students on a given problem situation 
with an indication of the characters, their social status, role behavior. The sketch, in contrast to the role-
playing game, is characterized by less complexity and freedom of speech behavior of the characters, 
because their actions, role-playing behavior is determined by the script. The use of a sketch with a 
preferred indication of the general line of behavior allows students to form independently their verbal 
and non-verbal behavior. 

Solving the game problems requires students to actualize the acquired cultural knowledge, abilities, 
skills, analysis, generalization of data, forecasting actions, selection of existing and attracting new 
necessary cultural knowledge, skills and abilities in specific activities. Role-playing games make it 
possible to use adequately a wide range of concepts, structures, various strategies in a variety of 
contexts, including professional ones. These techniques, which represent an imitation of a real process 
taking place in a real situation of intercultural communication and requiring the active participation of all 
students in the group, are quite effective, because allow to simulate situations of intercultural 
communication in the educational process, provide students with the opportunity to experience various 
roles and evaluate situations from different positions, to realize the effectiveness and ineffectiveness of 
certain methods of communication in situations of intercultural communication, to practice new models 
of behavior, to analyze the peculiarities of a foreign language culture. The use of these techniques 
expands the students' understanding of the reality of a foreign culture, contributes to the formation of 
special skills and abilities that make up the essence of intercultural competence. 

In addition to developing the skill of choosing acceptable verbal and non-verbal behavior, the ability to 
analyze and compare cultural phenomena, role play develops certain social skills, helps to establish 
good interpersonal relationships, and develops special qualities and skills that are important in situations 
of intercultural communication. Culturally rich value-orientational games act as a means of socio-cultural 
understanding of the world, as a way of teaching intercultural interaction, develop students' 
communicative observation, ethno-non-bias, empathy towards representatives of a foreign language 
culture, and a positive attitude towards them. 

It is necessary that students realize the importance of cultural knowledge and strive to find them on their 
own, fill in the missing information and creatively process it. Students need to be given the maximum 
opportunity to independently penetrate into the essence of cultural phenomena, independently study of 
their nature by observing certain cultural facts and comparing these facts, analyzing and evaluating their 
individual features and identifying typological features among them. 

Independent activity includes all types of educational work performed by students independently in 
accordance with the plan and program under the supervision of a teacher. Along with traditional tasks, 
creative work should be widely used as an independent work: abstracting of original literature in the 
specialty, journal articles, writing essays, preparing reports, summaries, annotations, reports on a 
specific cultural topic. Independent work with various types of reference, encyclopedic and scientific-
journalistic literature develops the ability to find, select and critically reflect on culturological information 
of interest, as well as the ability to use this information in various forms of work. 

One of the ways to increase the effectiveness of the formation of intercultural competence is to involve 
students into active participation in research activities on the problem of studying the culture of the 
country of the target language, to the methods of obtaining cultural information, which is aimed at further 
improving and developing intercultural knowledge, skills and abilities. The research work of students, 
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which is understood as the process of acquiring knowledge and the formation of skills in creative 
research activities, involves the introduction of elements of scientific research into the educational 
process, and further independent research work of students on the problems of intercultural differences. 
The main task of research work is to instill the skill of independent mastering by students in the process 
of learning the culture of the country of the language being studied. This refers to the participation of 
students in scientific and practical conferences, at which students make reports in a foreign language 
on relevant cultural topics. 

An effective technique that contributes to familiarizing students with cultural information and the 
formation of intercultural competence is the active involvement of students in group work in the form of 
projects. The student group is divided into subgroups and each of them is engaged in solving a specific 
problematic task by developing and subsequent public presentation of its product. Involving students in 
work on search projects makes it possible to combine harmoniously classroom learning of language and 
culture with extracurricular work, to individualize the cognitive and search activity of the group. 

The task of forming intercultural competence assumes that students should master a certain linguistic 
and cultural minimum, that includes lexical units, which have a national-cultural component of meaning 
and are specially selected in accordance with the goals and conditions of the educational process. The 
most common methods of familiarization with the vocabulary with the national-cultural component of 
meaning are a variety of comments, definitions, interpretation, illustrative clarity, contextual comparison. 
Pre-communication exercises contribute to the successful mastering of the form and meaning of non-
equivalent and background vocabulary. Students are offered a number of concepts containing a 
culturally-specific element, their task is to explain the concepts, using the knowledge about the culture 
of the country of the target language, or to pick up cultural facts to explain the proposed concepts. 
Working with such vocabulary allows students to assimilate a new system of concepts of a foreign 
culture, to look at the phenomena of this culture through the eyes of native speakers. The active use in 
linguistic communication of lexical units with national and cultural semantics, the norms of speech 
etiquette of a given country and non-verbal behavior contributes to a better assimilation of linguistic and 
cultural information, which in turn helps to achieve the goal - the formation of intercultural competence. 
Working on vocabulary with a national-cultural component allows you to focus on idiomatic expressions, 
proverbs, lexical units with a culturally specific coloring, which ensures the connection of students to a 
different conceptual picture of the world. To achieve effective communication, it is important to know 
those figurative comparisons, phraseological units, proverbs and other idiomatic expressions used by 
the native speaker. The proper place should be given to the work with phraseological units, aphorisms, 
idioms, proverbs and sayings. 

Since the uniqueness of culture is manifested in the specific differences that exist in relations between 
people and determine the rules of communication, the observance of which is an important condition for 
effective communication, great attention should be paid to the study of the cultural life and mentality of 
the representatives of a different culture, including non-linguistic and linguistic behavior in 
communication situations, which forms the norms of speech etiquette, the rules of individual and social 
interaction. The most important aspect of the professional behavior of a person, his communication skills 
is business etiquette. The rules of speech etiquette by their nature are nationally specific and are an 
integral part of the culture of the country of the target language, its specifics, spheres of use and are 
implemented in a system of stable formulas and are expressed in adopted in the society situations of 
“polite” contact in interpersonal communication. Without the knowledge of the rules of verbal behavior 
and the ability to follow them, it is impossible to expect correct speech actions on the part of future 
professionals. Students should be introduced to etiquette and non-verbal communication in other 
countries. When giving examples, one should look for similarities or differences and always explain the 
reasons for this. It is necessary to create appropriate communication situations that would provide 
students with the necessary speech training, help master the norms of interpersonal communication. A 
successful methodological technique is the creation of micro-situations, during which students study and 
apply in practice various formulas for greeting and farewell, acquaintance and introduction during 
personal contact, by telephone, in a letter, gratitude formulas, invitations, congratulations, apologies, 
requests, advice, consent and disagreements, compliments, etc. 

Since non-verbal behavior is also nationally determined, attention should be also paid to the study of 
paralinguistic means of communication as one of the manifestations of intercultural differences, which 
can lead to interpersonal communication errors. Students should get an idea of the non-verbal features 
of communication in the country of the target language: gestures, facial expressions, intonation, body 
language, communication distance, social conventions and rituals of visits, meals, etc. In dialogues and 
polylogues, students should be taught to use non-verbal methods of transmission of information that are 
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optimal for a given speech situation, to work on the linguistic expression of gestures, facial expressions, 
postures, etc., to achieve clear implementation by students of communicative movements characteristic 
of native speakers of the target language. Mastering non-verbal means of foreign language 
communication brings students closer to a full-fledged communicative act in a foreign language. 

An effective form of the formation of intercultural competence is the work on conducting business 
correspondence: when drawing up all sorts of letters, advertisements, job applications. It is necessary 
to explain the rules to students for drawing up a business letter, familiarize them with the formulas of the 
address - greetings and farewells -, practice the use of clichéd phrases and expressions, forms of 
politeness, inform about the most common abbreviations used in business correspondence, give options 
for writing business correspondence. Thus, to demonstrate the national characteristics of this genre of 
writing, which are adopted in letters of different styles and content. It is advisable to work out such 
situations of professional written communication as: filling out forms, drawing up contracts, agreements, 
abstracts, writing a resume, drawing up a report on the work done / internship, etc. Taking into account 
the national specifics of the implementation of office formalities, the study of samples of drawing up 
business letters, replies to applications and invitations, requests, offers, complaints, etc. should be 
included. 

The suggested methods, techniques and types of work in teaching professionally oriented foreign 
language can contribute to the professional language training of students and their harmonious 
coexistence in a multicultural society. 

3 RESULTS 
The approbation of the effectiveness of using the above mentioned technologies for the formation of 
intercultural communication skills and intercultural competence was carried out in the course of 
experimental work at Moscow State University of Sport and Tourism and Plekhanov Russian University 
of Economics. 

Upon the completion of the experimental work, a post-experimental slice was carried out. The data were 
obtained as a result of the analysis of diagnostic conversations, surveys, questionnaires, testing, 
monitoring, analysis of the results of student learning activities. The results of the analysis of the post-
experimental slice showed that the students of the experimental groups increased the level of theoretical 
knowledge about the culture of the country of the target language and the background knowledge of the 
foreign language culture, the communication barrier decreased and confidence in the situation of 
intercultural communication appeared, the level of ability to compare cultures, understand their 
similarities and differences in the field of socially conditioned behavior of native speakers and creatively 
use cultural knowledge to solve communicative problems in professional communication increased, the 
formation of an emotional-value attitude to culture, tolerance and respect for the culture of other people, 
a willingness to take an active part in intercultural interaction was observed, while in the control groups 
the positive dynamics was not traceable. The comparison of the results of the pre-experimental and 
post-experimental slices allows us to state that there was an obvious increase in the formation of 
intercultural competence: the number of students with a low level of intercultural competence decreased 
by 65%, the number of students referred to the high level in terms of the formation of intercultural 
competence increased by 35%. 

4 CONCLUSIONS 
Thus, the experimental work confirmed that the use of the above described technologies for the 
formation of intercultural communication skills provided positive results in changing the level of formation 
of intercultural competence. The positive results of experimental methodology in teaching and learning  
a professionally oriented foreign language, obtained in the course of the analysis of the post-
experimental slice, make it possible to speak about the significant effectiveness of the technologies that 
we offer. 

Summing up, it should also be noted that in the process of teaching and learning a professionally 
oriented foreign language in the framework of intercultural communication, these technologies can help 
future specialists to realize the existence of communication barriers, develop the ability to understand 
their nature, take into account their features, be able to overcome them in order to achieve a complete 
understanding of the interlocutor, which is the main goal of intercultural communication [8, p.81]. 
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Abstract 
A course entitled Green Ambassadors in the Community has been offered by HIT Holon Institute of 
Technology since 2017. Initially, the course took place at the Revivim elementary school in Holon, a 
secular school. In Ramla in 2018, the school operated in Al-Omaria Arab School. Israel's school of the 
national religion, Yushurun, has been holding the course in Holon, where it conducts its religious 
courses, and in the Arab religious school Neve Shalom in Lod. The course operates on gender 
segregation in the Ultra-orthodox (Haredi) schools - the boys' school "Bnei Menachem" and the girls' 
school "Bnot Menachem" in Holon. As a result of logistical limitations of time and transportation, the 
course was held in schools in Holon, Lod, and Ramla in past years. Academic institutions are located in 
cities that are physically nearby. The course involves students from Holon Institute of Technology, from 
various faculties, visiting elementary schools and using workshops and experiential teaching methods 
to prepare students to become "Green Ambassadors" in their communities. The course lecturers for the 
2020-2021 academic year faced a challenge, how to hold a course from a social and community-
oriented standpoint when sacrifice is impossible. It was decided to conduct the course online remotely 
via Zoom using the initiative taken. Ben-Atar and Yizhak Sadeh are religious schools and public schools 
in Dimona, respectively. Schoolchildren receiving pre-trial kits are participating in real-time experiments 
alongside their teachers. Dimona, a southern Israeli city in the Negev, has a low socioeconomic status. 
We had 188 participants from nine groups of third, fourth, and fifth graders attending this course. There 
was excellent collaboration between the students (30 from various faculties and departments in HIT) 
and the HIT staff as well as the pupils and the school staff. According to the analysis of the feedback 
results, it seems the students enjoyed their sessions with the students and learned a lot from them. In 
their own words, they noted that there was a great deal of commitment to the whole process. In 
seemingly difficult times, we should remember that change begins with children and that we must put 
great effort into developing sustainable citizenship in individuals and maintaining the environment. 

Keywords: Environmental Education, Elementary school, Renewable Energy, Sustainability. 

1 INTRODUCTION  
Over the years, as technology and industry have developed, environmental pollution has increased. An 
increase in pollution is caused by producing much waste, as well as using non-recyclable materials. The 
rapid development of technology, coupled with rising electricity demand, may result in a crisis that will 
disrupt the economy. Our lives, and the existence of the Earth itself, are threatened by these problems. 
A critical point is approaching that cannot be reversed. A huge amount of waste is created as a result of 
environmental contamination, including air, water, soil, and polluting the environment. We see this in 
damaging the sea, contaminating groundwater, a rise in global temperatures, global phenomena such 
as acid rain, and the thinning of the ozone layer. It is imperative that we act quickly, unite and make a 
comprehensive change in order to reduce significantly the harm caused by the industry around the 
world. We cannot remain indifferent!   

At Holon Institute of Technology (HIT), students learn through classroom instruction and social 
interactions as well as in the lab Providing elementary students with the material they have learned in a 
fun manner to increase awareness  the availability and accessibility of information about 
environmentalism. The ultimate objective was Children with environmental awareness will be called 
"Green Ambassadors". 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0512



 

 

A frontal part of the course introduced students to Israeli society and helped them acquire knowledge 
about the country. Environmental knowledge, such as ecology, electricity production, air pollution, 
renewable energy, water sector, waste management, and recycling.  

Since 2017, HIT Holon Institute of Technology has offered an academic course called Green 
Ambassadors in the Community. In Holon, at Revivim elementary school, a secular school, the course 
started in 2017. The program was conducted at Al-Omaria in Ramla in 2018 [1].  During the 2019 school 
year, the course ran in both the religious-national schools Yoshurun and Neve Shalom in Lod. Students 
participated in the gender segregation course in the Ultra-orthodox (Haredi) schools "Bnei Menachem" 
and "Bnot Menachem" in Holon in 2020 [2]. As a result of logistical constraints in time and transportation, 
previous years' courses took place in schools in Holon, Lod, and Ramla. Physically close to the 
academic institution [3]. The Holon Institute of Technology students from different faculties meet with 
elementary school students and use workshops and experiential teaching methods to prepare students 
to be "Green Ambassadors" in the community and environment in which they live. 

COVID19 requirements were updated and the course conformed to them, so physical access to schools 
and institutes was banned. Whenever commitment to such a course cannot be made, what should you 
do? The course was conducted remotely through "Zoom".  

2 METHODOLOGY 
It is worth noting that experiential learning occurs in a variety of learning methods, such as project-based 
learning, learning through games, and learning through simulation [4]. Those who teach engagingly and 
captivatingly do so by engaging deeply into their subject matter and actively connecting it with relevant 
issues that interest them. Each approach requires different thinking strategies to do high-level research. 
Students can only perform quality research when they master these strategies. In classes, the research 
process is often performed in a technical and superficial way, as the learners pass through all stages, 
but focus on its outer layers and do not go "deep". Consequently, developing thinking strategies and 
gradually implementing them with learners is the best way to avoid superficial research [5]. 

Experiential learning can be conducted remotely (physically). A significant amount of non-routine activity 
was carried out. Lesson plans and laboratory experiment kits were prepared by students. Schools 
received the packages and students conducted the experiments together synchronously over Zoom 
software with the rest of the class. 

 
Figure 1. The students are preparing the experimental kits on the HIT - Holon campus. 

0513



 

 

The 30 students from various faculties and departments in HIT studied in synchronous sessions in the 
"Zoom" program topics such as Renewable Energy, Ecology, Sustainability, and the environment, as 
well as learning about the various tribes in Israeli society. In preparation for the session, the students 
also had informal conversations at "Zoom" with the school principals and pupils from the schools. They 
performed their experiments simultaneously with the students and a kit and equipment were given to 
them before the session (Fig. 1).  

 
Figure 2. “Kahoot!” trivia question. 

During the sessions, the students, after receiving the materials, conducted the experiments with the 
pupils. Kahoot! games were played during the virtual sessions. As a measure of how well knowledge 
has been internalized, trivia questions were used (Fig. 2). Animations, presentations, and experiments 
will be screened. (Fig. 3) The last session of the course, involved pupils virtually experiencing the 
institute and even visiting the "Center of Excellence for Renewable Energy and Smart Grid" of the 
Faculty of Engineering to understand how academia develops innovative solutions [6]. Sustainable 
development and environmental conservation. 

 
Figure 3. The pupils performing an experiment under the online guidance of students. 
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3 RESULTS 
Analyzing the results of the Kahoot! The fact that pupils took a trivia question at the beginning and at 
the end of the course proves that the learning process was successful. Through the activities of the 
lessons, the pupils absorbed the information and answered the questions of the final “Kahoot! This is a 
trivia question with a much higher success rate. "Ben-Atar" is a religious school in Dimona and "Yitzhak 
Sadeh" is a public school. Nine groups of three to five students work with pupils from six classes, 
including Third, Fourth, and Fifth graders (a total of 188 pupils). In examining the results of the trivia 
quizzes given to the pupils at the beginning and at the end of each lesson, it becomes clear how each 
lesson affected the pupils' knowledge. As opposed to 37% correct answers in the opening 
questionnaires, 86% correct answers were provided in the final questionnaire - a 49% increase (Fig. 4). 

 
Figure 4. The distribution of pupils' responses in the opening and final questionnaires was different. 

Traditional frontal learning (in previous years, in schools in the same sector) and online learning (this year). 

Distance instruction, using "zoom", was also very effective compared to traditional face-to-face 
instruction in previous years [5]. 

Taking a look at the results of our survey, which asked students how much new knowledge they learned 
during the course, it almost 42% of the students thought that they learned a significant new knowledge 
during the course, a similar number of students think that they learned a lot of new knowledge and only 
16% think that they learned an average amount of new knowledge during the course. 
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Figure 5. The amount of new knowledge learned during the course. 

4 CONCLUSIONS 
Holon Institute of Technology and its students were able to fulfil the vision of Renewable Energy through 
the "Green Ambassadors" course. Students in the "Green Ambassadors" program learned how they can 
use their knowledge of environmental issues to create great educational activities for pupils at school. 
By taking part in the Online lessons, the pupils were able to take part in a meaningful learning process. 

Based on the results of the knowledge tests that pupils took at the beginning and at the end of the 
course, it is clear that the learning process was successful. Through the activities of the Online lesson, 
the pupils absorbed the information, and they answered the questions with a higher percentage of 
correct answers in the final test. 
Overall, the "Green Ambassadors" course was utterly praised by all involved, from the staff at HIT, the 
students who taught the lessons, to the teachers and pupils at the school. The final evidence of its 
success came at a graduation ceremony online, where students received "Green Ambassador" 
diplomas.  There is no doubt that the pupils had a meaningful educational experience that they will carry 
with them for the rest of their lives. 
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SOFT SKILLS REQUIRED BY ELECTRICAL ENGINEERS AT THE 
COVID19 PERIOD AND IN GENERAL 

H. Friman, N. Matsliah, H. Ragones, M. Balberg 
H.I.T. - Holon Institute of Technology, Faculty of Engineering (ISRAEL) 

Abstract 
Soft skills development is a key goal for education in the 21st century. However it is not a primary learning 
outcome of most engineering courses yet. Students should develop a broad spectrum of skills and 
competencies in addition to  technical skills during their academic training for B.Sc. in Electrical 
Engineering.  

To address this goal, we have developed a course, mandatory for all electrical engineering students at 
our institute, that focuses on teamwork, time management, communication and presentation skills in 
addition to project planning in a hybrid format that includes synchronous and asynchronous meetings 
and assignments. Prior to the COVID19 pandemic, the workshops and presentation sessions were 
conducted in person, whereas some tasks such as academic writing were performed independently.  

Even before the COVID19 period, the course "Pre-project and soft skills development for engineers" 
was conducted partly online and class size was limited to 20 students with two instructors in each class.  

Due to social distancing constraints, that prohibited in-class teaching during most of the 2020-21 
academic years, the teaching methodology of the course has been adjusted to meet the requirements 
of full online learning. As soft skills are primarily ‘people’s skills’ we had to creatively modify the 
workshops and render them effective for developing these skills.  In this article, we present the new 
methodology and also the students' responses to these changes and the expectation of innovative - 
integrated teaching, in the future.   It appears that even when the social distancing restrictions are lifted, 
some students still prefer online teaching for a specific course and for studies in general. 

Keywords: online, electrical, soft skills, engineers. 

1 INTRODUCTION  
We, as educators of the next generation of electrical engineers, aim to achieve quality and excellence 
in teaching and also conduct innovative research. We understand that soft skills have a crucial part in 
the success of our students as future engineers in the industry and academic research.  

Numerous research reports indicate that soft skills are crucial to the success of education, employment, 
health, and violence prevention initiatives [1][2][3]. A person's soft skills are those abilities and abilities 
that help them do well in their profession, relate well with other people, and achieve their goals. As well 
as life and non-cognitive skills, people's skills, and social/emotional skills, there are many other terms 
that describe similar sets of skills [4] [5]. 

It takes a multifaceted approach to develop soft skills. Family, schooling, community, and employment, 
as well as different types of personalities, are all factors that have an impact on the way it works. The 
development of soft skills is not only influenced by parental support, but also by teachers, peers, 
mentors, employers, and community members. Several contextual factors as well as a person's 
personality type may have different implications based on his or her age and stage of life [5][6][7]. 
Engineering candidates need to develop more than just technical skills in order to succeed. In order to 
gain a deeper understanding of the interconnections and relationships between perspectives from 
different disciplines, students should learn to think in more integrated ways [8][9]. In addition, students 
should know how to learn independently, as the technical knowledge required for their future 
employability is constantly changing. It is therefore the role of academic educators to teach the students 
how to apply the acquired skills and knowledge for future, life-long learning.  

Interpersonal and communication skills are key for successful team work, and team-building requires 
personal interaction. Regardless of the COVID19 pandemic, international teamwork is primarily 
conducted on-line, with occasional in-person meetings. Therefore, we believe that on-line team building 
and working in teams on-line is one of the soft skills required in the 21st century.     
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Presentations, in video or live, are often used in today’s academic and industrial workspaces to 
efficiently communicate results and planning, in addition to summarizing a project or suggesting a new 
product. Prior to the pandemic, most presentations were conducted in person. However, due to time-
zone differences, social media influences and other constraints, there is a shift to recorded videos for 
conveying a message or presenting a product. Consequently, students and lecturers should adapt to 
this changing world, as it seems like hybrid on-line and in-person meetings will prevail [10]. 

2 METHODOLOGY 
The teaching methodology at "Pre-project and soft skills development for engineers" consists of online 
sessions, independent assignments, and workshops. Students are grouped into classed of up to 20 
participants and taught by two instructors. In this course, soft skills are introduced in the areas of 
teamwork, project planning and management, technical writing, preparation of technical documents, 
good presentation skills, and peer-review. 

As a result of the social distancing requirements due to COVID 19, we had to consider how soft skills could 
be taught as well as experienced without in person encounters during most of the 2020-2021 academic 
years.  
All of the original in-person meetings were transferred to on-line synchronous meeting using the ZOOM® 
platform. The course website’s using the MOODLE® LMS platform accompanied the students during the 
course. The full plan of the course was available to the students from the start of the semester and 
included all assignments and meetings the students knew when a synchronous session took place and 
when an asynchronous task was due. In addition, all of the preparatory work that was required prior to 
each synchronous meeting and the tasks associated with them. 

Teamwork is essential to understanding the value of cooperation. It is important that each team member 
contributes to the work if one wishes to maximize teamwork. In order to simulate team-work the class 
was split into small groups which met virtually.  During the first synchronous meeting, students were 
randomly assigned into groups (with no previous acquaintances), with 4-5 participants in each. As a 
team, they worked on a mini-project to design an automatic soap and gel dispenser (relevant for COVID 
19(in split-room environments (using ZOOM’s breakout rooms feature). Students were asked to prepare 
a simple workplan (Gantt) for this project that included risk assessment and budget, but were not asked 
to build a dispenser, only to design the workplan. 
One of our goals is to teach the students how to learn independently. Therefore, we chose a MOOC - 
"Fundamentals of Project Planning and Management" offered by the University of Virginia on the 
Coursera® platform [11]. This course provides students with a basic understanding of project planning 
and management principles and methodology. During the online session, in order to assess the 
knowledge, a short quiz was administered. Additionally, the students, who are mostly Hebrew speakers, 
improved their ability to learn in English on their own. 

Writing technical articles, comparing academic sources, finding a reliable source on their own, and 
producing technical documents is one of the academic learning outcomes of this course, being part of 
the preparations for the final engineering project. Videos and supporting documents were used to deliver 
technical knowledge asynchronously.  The students select a relevant topic in the domain of electrical 
engineering, and locate a recent, reliable and important manuscript to summarize. Following a 
synchronous, online workshop on academic writing and types of academic papers, they write a short 
literature review on two or three papers on their selected topic. 
Following a synchronous workshop, the students designed a short presentation that summarized the 
literature review described above. A video recording of each student's presentation was uploaded to the 
MOODLE platform. Videos were broadcasted to the class, online, in a synchronous meeting. The other 
students in the group provided feedback at the end of each presentation, along with the instructors. 
Through this interaction critical communication skills can be developed, including the ability to provide 
and accept feedback. 

3 RESULTS 
Because of the course's innovative teaching method and the updates made due to the constraints of 
COVID 19, it is important to understand the students' perception of the course's benefits and skills. After 
completing the course, students completed a voluntary anonymous computerized feedback 
questionnaire. A part of its results is summarized below:  
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The students were asked about course clarity and the role of the synchronous sessions' in 
understanding the material. 

 
Figure 1. Course clarity and synchronous sessions' role in understanding the material. 

In Figure 1 we can learn that 45% of the students think that synchronous sessions are excellent for 
understanding the material and 26% very good, 26% think that they are reasonable and only 3% think 
that they are slightly clear. 

We also asked:  If possible, will it be better to have the synchronous sessions on-site during the next 
semester when the course is offered (versus using Zoom). 

 
Figure 2. Students' desire to return to physical meetings at the institute. 

In Figure 2 it can be seen that 65% of the students prefer synchronous sessions in “ZOOM” rather than 
returning to the institute and 19% prefer returning to the institute and 16% do not know or have not 
decided. 

There is also evidence that student satisfaction is reflected in the general comments that are written at 
the end of the feedback questionnaire: 

0

5

10

15

20

25

30

35

40

45

50

excellent very	good reasonable slightly

%

0

10

20

30

40

50

60

70

%

Yes No I	do	not	know

0520



 

 

• "A very useful course for my career as it gives me many tools to succeed on the job market and 
in the project". 

• “The idea of presenting the presentation to an audience in "Live" is interesting, but I regret that 
you were unable to do so because sending a recording won't deal with the audience's fears." 

• "The course was great, I enjoyed attending the online classes. I have gained the confidence to 
present, the ability to summarize the content of articles in English, among other things that an 
engineering degree normally doesn't equip me with". 

• “A challenging, yet rewarding course. Despite the difficulty or perhaps because of it, I had to face 
challenges I had never faced before, and through the course, I learned tools that will help me in 
the future as well". 

4 CONCLUSIONS 
Developing soft skills is one of the most important aspects of an electrical engineering education. 
Integrating soft skills into the engineering curricula, is a challenging task. The methodology of online-
independent learning, individual work, and other soft skills that electrical engineers require can be 
effective. COVID19 demanded the methodology be updated and adapted, as physically interaction was 
not allowed. The methods appear to be adaptable even if we resume our regular routines. 
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THE INTEGRATION OF DIALOGUE AND USE OF ICT/AI IN 
TEACHING LANGUAGE AND WORLDVIEWS DURING THE COVID-19 

H. Obari 
Aoyama Gakuin University (JAPAN) 

Abstract  
The focus of this study was on improving cross-cultural communication skills and widening the 
worldviews for developing intercultural awareness and 21st-century skills. The participants were thirty 
Japanese university students studying English and presentation skills through various topics derived 
from the concept of epistemology and ontology this semester from April 2021 to July 2021. Students 
delivered several presentations on SDGs (Sustainable Development Goals), Global leadership, and 
Cross-cultural quotient about different cultures, and Science and Theology. This provided training in 
higher-order thinking skills while enabling students to consider what makes us human compared with 
the ability of AI (Artificial Intelligence). The online lessons were conducted using the following pedagogy: 
FL (Flipped learning), TBL (Task-based learning). The pedagogical training focused on helping students 
find solutions to many issues from Oxford University websites such as Oxford Martin School and Said 
Business School, now faced by humanity in the 21st century. Throughout the 15-week online program, 
training in higher-order thinking skills and integrating the use of ICT/AI and human dialogue with young 
overseas people was emphasized. The students used AI speaker (Alexa) outside the class to brush on 
listening and speaking skills. 

Keywords: Worldviews, CBL, PBL, Flipped Learning, Integration of human interaction and ICT/AI. 

1 INTRODUCTION  
The 21st Century has already brought astonishing technological achievements. As a result, our lives 
are transformed in many ways, and education is dramatically affected. We are now facing Society 5.0, 
which forces us to change our paradigm shift to deal with many issues. Society 5.0 achieves a high 
degree of convergence between cyberspace (virtual space) and physical space (real space). In the past, 
in the information society (Society 4.0), people would access a cloud service (databases) in cyberspace 
via the Internet and search for, retrieve, and analyze information or data. In Society 5.0, a large amount 
of information from sensors in physical space is accumulated in cyberspace. In cyberspace, this big data 
is analyzed by artificial intelligence (AI), and the analysis results are fed back to humans in physical 
space in various forms. People, things, and systems are all connected in cyberspace, and optimal results 
obtained by AI exceeding the capabilities of humans are fed back to physical space. This process brings 
new value to industry and society in ways not previously possible [1]. So, teacher's role has to be curator, 
mentor, and facilitator rather than teaching. How to create a successful transition into new ways of 
language education is very important.  

Trilling and Fadel emphasized the importance of 21st-century skills early in 2000 (Figure 1), 3Rs and 
7Cs were particularly important [2], but now 8Cs should be added ‘coexistence with AI (Figure 2).’ 8Cs 
should be emphasized in our pedagogy whatever subject we teach for 21st-century education. Kurzweil 
predicts that AI is now advancing exponentially and will approach the singularity in 2045. In the article 
“The Future Employment,” it is mentioned that approximately 48 percent of the present type of jobs will 
be replaced by AI-related jobs (Frey & Osborne, 2013) [3]. Harari (2018), in his book, comments that 
“humankind is likely to be divided into two main camps-those in favor of giving AI significantly authority, 
and those opposed to it.”  Harari also predicted that people would be divided into two camps, one who 
is in charge of AI and the other who will be used by AI [4]. Therefore, the 8Cs will play an essential role 
in the pedagogy of English education. Based on this concept, this article was written to promote higher-
order thinking skills while learning 21st-century skills for global education during the Covid-19. 
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Figure 1: 21st Century Skills: 3Rs and 7Cs 

 
Figure 2: Coexistence with AI 

2 METHODOLOGY 
We are now facing Society 5.0, which forces us to change our paradigm shift to deal with many issues. 
So, teacher's role has to be curator, mentor, and facilitator rather than teaching. How to create a 
successful transition into new ways of language education is very important. Therefore, the 8Cs will play 
an essential role in the pedagogy of English education. Students delivered several presentations on 
SDGs (Sustainable Development Goals), Global leadership, and Cross-cultural quotient about different 
cultures, and Science and Theology. This provided training in higher-order thinking skills while enabling 
students to consider what makes us human compared with the ability of AI (Artificial Intelligence). 

During training, Group participants used the smartphone of Amazon Alexa at home with numerous 
applications to practice speaking. At the same time, including the above AI training procedure, the 
following additional tasks were incorporated during training:   

2.1 Participants  
This case study was conducted over a period of one semester (April 2021 to July 2021). A total of 27 
undergraduates participated, all native speakers of Japanese. They took the pre-Verstan Speaking test 
and OPIc speaking test in May 2021 and will take the post speaking tests in January 2022 to check the 
progress of English-speaking proficiency. Students met 15 times for a 90 minutes-lesson. 6 CCC 
(Campus Crusade for Christ) members took part in this study every other week to interact with these 
students and gave some feedback.  
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2.2 Training procedure 
The technologies utilized in training included ZOOM, Line, Messenger, Facebook, Slack, Moodle, 
Grammarly, Deep L, MP4 movie, YouTube, and other language programs. Versant Speaking Test and 
OPIc Speaking Test were used as a measure to determine if the students’ English-speaking skills 
improved and to help ascertain the overall effectiveness of the BL/FL program.  

During training, let participants mainly use Amazon Alexa with a smartphone anytime and anywhere.  I 
usually choose ten essential topics such as Edutec, AI and Society, Cross-cultural IQ, Global leadership, 
Worldview, Science and Theology, World Heritage, 17 SDGs [5], Global issues from Oxford Martin 
School [6], and presentation skills to deal with the urgent global issues for globalization.  

All lessons were conducted with a flipped learning method in a virtual classroom.  

1 I uploaded the learning materials of the topics mentioned above on Facebook or LMS. (Before 
the class) 

2 Students download them to prepare the slides for presentation and discussion in the classroom. 
(Before the class) 

3 They presented and discussed with CCC members and colleagues at the breakout room during 
the virtual lesson with a Zoom. (During the lesson) 

4 During the presentation, PeerEval (assessment of presentation) was used for everyone except 
the speaker to assess each presentation and gave some comments on the presentation. (During 
the lesson) 

5 After getting some feedback from peers, they made MP4 movies from slides and uploaded them 
on Facebook. (After the lesson) 

Including the above training procedure, the following additional tasks were incorporated during training 
in a virtual classroom with a ZOOM: 

a) Watched online TED Talks, including Rick Warren’s “Purpose-Filled Life” (Warren, 2012) [7] and 
other popular subjects, using their mobile devices; created PowerPoint presentations, and 
discussed their summaries with a group of English native speakers seven times (almost every 
other week) during the course of 15 weeks.  

b) Studied worldviews after viewing online lectures by several Oxford University scholars, which 
focused on ontological and epistemological issues; and then delivered PPT presentations and 
created digital stories with a ZOOM.  

c) Interacted virtually with English native speakers who assessed their presentations and discussed 
worldviews and cultural issues – the native English speakers, Campus Crusade for Christ from 
the United States and Singapore (Figure 4). 

d) Students listened to the virtual online special lectures about Cross-cultural IQ, Worldviews, and 
Global leadership with a ZOOM to be more open-minded and cross culturally sensitivity (Figure 3). 

 
Figure 3: Visiting Academic, Professor Weakley from U.S.A.  
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Figure 4: Interaction with CCC members 

3 RESULTS 

3.1 Versant Speaking Test and OPIc Speaking Test  
The mean Versant Speaking Test score (June 2021) was 40.7 (SD, 12.91), and scores ranges from 25 
to 77. It means CEFR A2+ level.  Students will take the post-Versant Speaking Test in January 2022, 
and the mean score of both pre-and post-test will be compared to check their progress. 

The mean OPIC Speaking Test score (May 2021) was 6.6/9 (SD,1.3), and scores ranged from 4 to 9.  
It means intermediate-mid score, CEFR B1 level.  Students will take the post-OPIc Speaking Test in 
January 2022, and the mean score of both pre-and post-test will be compared to check their progress.  

3.2 Results of PeerEval Assessment  
Students made about ten presentations during the first semester. During the presentation, six items 
(Coherency, Delivery, Enthusiasm, Prosody, Structure, Visual Aids) were checked from 1 to 5. Their 
presentations were assessed with a software called "PeerEval." The average score of each presentation 
was calculated with Excel to reflect the part of the final grade (Figure 5).  

 
Figure 5: Assessment of PeerEval [8] 

Breakout session: Presentation/Interaction
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3.3 Post-training survey  
A post-training survey was administered to all students at the end of their respective AI/BL/FL training to 
ascertain their overall impressions of the program. Responses to a few questions are summarized below: 

• (Q1) Did you develop the critical thinking skills? 96% agreed (n=27). 
• (Q2) Did you develop the 21st -century skills of creativity and innovation? 85.2% agreed (n=27). 

• (Q3) Did you develop the 21st -century skills of collaboration and teamwork? 85.2% agreed (n=27). 
• (Q4) Did you develop the 21st -century skills of creativity and innovation? 85.2% agreed (n=27). 

• (Q5) Did you develop the 21st -century skills of cross-cultural understanding? 81.5% agreed (n=27). 
• (Q6) Did you develop the 21st -century skills of communication and media literacy? 88.9% agreed (n=27). 

• (Q7) Did you develop the 21st -century skills of computing and ICT literacy? 81.5% agreed (n=27). 
• (Q8) Did you develop the 21st -century skills of career and self-reliance?  77.8% agreed (n=27). 

• (Q9) Did you develop the 21st -century skills of coexistence with AI? 43% agreed (n=27). 

• (Q10) Did you develop the higher-order thinking skills?  74.1% agreed (n=27). 
• (Q11) Did you improve your English presentation skills?  92.6% agreed (n=27) 

• (Q12) Did you improve your overall English proficiency?  88.9% agreed (n=27) 
• (Q13) Did the interaction with CCC members broaden your worldviews to be more interested in other 

cultures?   help you to become more open-minded?  96.3% agreed (n=27). 

• (Q14) Did the interaction with CCC members help you to improve your English?  92.6% agreed (n=27). 

From questions 1 to 14, students seemed to develop 21st-century skills and broaden their worldviews 
to be more interested in other cultures.   

4 CONCLUSIONS 
What format of the class do you like best?  

a) Face to face                                18.5%  
b) Online ZOOM                              55.6% 
c) Hybrid (Face to face + ZOOM)  7.4% 
d) On-demand lesson                     18.5% 

Throughout the 15-week online program, training in higher-order thinking skills and integrating ICT/AI 
and human dialogue with young overseas people was emphasized. This year, students seemed familiar 
with the ZOOM virtual class lessons as 55% liked online ZOOM lessons. Questionnaires indicated that 
students improved 21st-century skills and English proficiency to become more cross-culturally sensitive 
through interaction with CCC members. Even during the COVID-19, there is a way to learn many things 
if we try to be more innovative in using technologies and various pedagogies. We do not know how soon 
this COVID-19 will be finished. For the time being, we have to struggle to be more creative and flexible 
to train the higher-thinking skills while learning 21st -century skills + AI. As the foreign lecturer greatly 
influenced the students in improving their English proficiency and becoming more open-minded, to some 
extent, future lessons could be easily integrated with AI and virtual online lessons. 
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Abstract 
This paper addresses the integration of technologies in the stage of Early Childhood Education through 
the gamification of an annual project in the class of 5 years. A graphic adventure, a Serious Game (SG), 
is designed to complement the work in the classroom, throughout the course, to reinforce the contents 
and work and to integrate English language. In this work, special attention is paid to the analysis and 
design phases of the game, which have to do respectively with the identification of the game 
characteristics to meet the needs in its educational context and with the definition of the relationships 
between the educational content and the parts of the game. It also presents some key aspects of the 
development phase of the SG based on the benefit of the collaboration of the teacher or learning 
facilitator with more technological profiles in interdisciplinary groups. "Moon the alien" is developed in 
Unity and proposes the story of an alien who accidentally arrives on Earth and its adventures to return 
to its planet. 

Keywords: Serious Games (SG), Early Childhood Education, Mobile devices, Unity, design methodology. 

1 INTRODUCTION 
In the last year, due to the circumstances in which we have found ourselves since the emergence of the 
COVID19, information and communication technologies (ICT) have entered intensely at all education 
levels. The interest for 100% online learning has increased together with this for gamification techniques 
[1] or development of serious games [2, 3, 4, 5, 6] in order to encourage motivation in online students 
[7]. The use of technologies [8], collaborative tools [9,10], content design and creation tools [11] are 
trend to transform the traditional into a virtual classroom. Research in Technologies Applied to 
Knowledge (TAK), as a result of the application of ICT in education [12], has a strong presence in 
European and national research programmes and more and more research groups and companies are 
working in this area (http://www.edutec.es/content/grupos-investigacion). 

As with the rest of the educational levels in Spain, Education and Communication technologies are 
integrated in the curriculum of Early Childhood and Primary Education of the Community of Madrid 
(Governing Council Decree 17/2008, 6 March). For this reason, teachers should understand their 
multiple uses and forms, to integrate them into the classroom in an appropriate and productive way. The 
innovation work presented herein, proposes the integration of technologies in the stage of Early 
Childhood Education through the gamification of an annual project in the class of 5 years. A graphic 
adventure is designed to complement the work in the classroom, throughout the course, to reinforce the 
contents and work at the same time, English language.  

2 METHODOLOGY 
According to Albán Taipe et al. [13] the most obvious problems in the process of designing and 
developing serious games (SG) are related to the lack of a methodology that links the game to 
educational content and pedagogical aspects. According to different authors, a co-creation team must 
be created for the design and development of a serious game, which must be composed at least, by an 
educator, a group of developers, a graphic designer and a programmer. The process of creating the 
game must be an interdisciplinary work that should aim to balance the game experience with the learning 
of contents. For this reason, the educator will have to develop the necessary skills to collaborate with 
her team. 
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An "agile methodology" of the type of SCRUM is applied to the development of the video game, which 
is characterized by being an "iterative, incremental and evolutionary" [14]. As Solano et al. [15], we 
propose a five-step methodology that is: 

Study of the requirements: in this phase, the objective of the game and the story that will allow its 
development are established. It is called "pre-design" in some research and focuses on the analysis of 
educational needs and pedagogical objectives. At this stage, it is very important to have a deep 
knowledge of the population to which the game is addressed and to make sure that the story fits with 
the users because it is this one that will "hook" or not the players. The narrative of video games is open 
and must pose challenges or problems to the player to be motivating. Without this previous stage, there 
would never be neither design nor production [16]. 

Analysis: phase in which the "storyboard" is centred and the characters and all the elements that will be 
part of it are defined. The title of the game, the main character and the secondary characters and their 
role within the story; the challenges and missions that the main character will have to fulfil, will define 
the direction of the development of the next months or years work. 

Design: in which the characters and the scenarios where the story will develop are modelled. The 
"Decorum" (in [17]) has to do with the stage, animations, environments, music or graphical interface.  

Implementation: is the stage of development and programming of the game. This stage will largely 
depend on the development team and partial results will be presented in this work. Following an agile 
methodology we divide the project into short term phases called "sprints". During these sprints, the 
milestones to be reached to complete each of the phases are defined. Before each of the sprints, 
working group meetings should be held to detail the topics and tasks to be performed (milestones). 
Similarly, a meeting will be held to assess whether the milestones have been fulfilled. If that is not the 
case, the errors and problems found will be detailed to propose the corresponding improvements and 
solutions within the following Sprint [14]. 

In this work, special attention is therefore paid to the analysis and design phases of the game, which 
have to do respectively with the identification of the game characteristics to meet the needs in its 
educational context and with the definition of the relationships between the educational content and the 
parts of the game. It also presents some key aspects of the development phase of the SG based on the 
benefit of the collaboration of the teacher or learning facilitator with more technological profiles in 
interdisciplinary groups in this third phase.  

Tests: "proof of concept" in which the fluent functioning of the game is evaluated. For time reasons, 
these are outside the time limit of this work. 

"Moon the alien" is developed in Unity and proposes the story of an alien who accidentally arrives on 
Earth and his/her adventures to return to her planet. To achieve this, she will have to pass a series of 
missions that hide academic content and challenges, mini-games of a more recreational type, organized 
according to the course teaching plan. Both the adventure-filled story and the gamification elements, 
such as prizes and points, will act as motivating elements for users to be interested in continuing to play. 
This work highlights the relevance of applying a methodology suitable for the initial stages of the 
development of a game as the main predictor of the game success and also incorporates the first steps 
of the development stage to evaluate the degree of difficulty that the design and development of a 
Serious Game involves. 

3 MOON THE ALIEN 
In this section, the educational project is contextualized and the steps that have been followed for the 
analysis and design of the game are addressed. We also present the story and the characters, missions 
and challenges and the prizes that users can get. Moreover, some details about the development of the 
graphic adventure point to the viability of the project are also presented. 

3.1 Technical specifications and design restrictions 
"Moon the alien" is a graphical adventure which implementation must take into account that the design, 
development and deployment must be scalable, reliable and secure. The game is set in 2D in Unity and 
C# with Visual Studio 2019. It develops: a main menu; login or registration screen; a ranking screen; a 
notice of terms and conditions and data management. A database management system based on SQL 
is used. The database is designed on a relational model and placed on a Windows Server virtual 
machine. The information stored in the database must be secure and adapted to the type of information 
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it contains. The regulations (Ley Orgánica de Protección de Datos - LOPD) applied to the storage of 
children data must be complied with and user oblivion right must be guaranteed. Unity tests are 
conducted on a Windows 10 virtual machine and an Android tablet. A virtual network is created for these 
tests. The connection of the clients to the database will follow the client-server scheme. 

3.1.1 Characteristics of the device used 
• Platform used. We find a wide variety of operating systems available for the various mobile 

devices. However, the most used currently are Android and iOS platforms since in both cases, it 
is possible to implement a video game from Unity. 

• Screen resolution. The video game is thought to be played on a tablet, so the scaling of the image 
must adapt to the different sizes that may exist of these sort of devices, in other words, it must be 
adaptable to all types of screens. In addition, it should be noted that there are two possibilities to 
run the video game, that is, with the horizontal (landscape) or vertical (portrait) position, which is 
achieved by rotating the device. In this case, to enjoy the advantage offered by the larger screen 
size of the tablets, the game will be developed by limiting it to be playable only when the tablet is 
in a horizontal position. 

• Inputs (touch input) and outputs (audio). The mobile device touch screen that will run the game 
is the element that allows interaction with the user. This means that the keystrokes or gestures 
made with the finger on the touch screen will be the character’s motion controls, also known as 
“actions”. On the other hand, the video game will emit during its different scenes a series of 
sounds as indicative of the fulfilment of the various missions or challenges of the video game, as 
well as of the failures committed. In both cases, input and audio management will be implemented 
from Unity. 

3.1.2 Characteristics of the game 
• Character physics: This video game is set in different scenarios, therefore, the character follows 

the supposed physics for the given environments (movement, clothing, etc.) as well as the rest of 
the elements of the different parts of the game. 

• Characters and scenarios (assets): All the elements used in the design of the stage, the character, 
etc. must be vector images, in order to avoid the pixelated when making a scaling of the image 
and a consequent loss of its quality. 

• Different visual indicators are implemented that show progress within the scenario. The difficulty 
of the implemented level will be according to the capabilities of the user to whom the game is 
intended. 

The most important limitation found is the self-imposed use limitation of Unity Store resources, as they 
are protected by copyright. This can cause problems when modifying the resources to make the project 
so the stage and characters are designed in Photoshop or similar free programs as an alternative 
(http://www.gimp.org.es/). 

3.2 Pedagogical aspects 
The game is aimed at children aged 5-6 who are in the third year of the second stage of Early Childhood 
Education. Through this graphic adventure, students will be able to develop and work in different ways 
the different areas of knowledge of the second stage of early childhood education, provided for in Decree 
17/2008, 6 March, by the Governing Council, developing the teaching of Early Childhood Education for 
the Community of Madrid. These areas are: self-knowledge and personal autonomy (Area 1), knowledge 
of the environment (Area 2) and languages: communication and representation (Area 3). 

The video game responds to the provisions of this decree, which states that "working methods at this 
educational stage will be based on experiences, activities and play and will progressively encourage 
students to acquire work habits". The design and development of the games have taken into account 
the contents presented in the curriculum of early childhood education, which include: 1) Body and self-
image, play and movement, activity and everyday life, personal care and health; 2) Physical 
environment: elements, relationships and measures, approach to nature, culture and life in society and 
3) Verbal language, audiovisual language and information and communication technologies, plastic 
language, musical language and body language. 
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The mobile app will used in the classroom, dedicating two weekly sessions to the use of tablets, this 
way, children enjoy the games at the same pace and the teacher can adapt them as a complement to 
the class work. In addition, children can use it at their homes as a method of reviewing the contents 
worked in the classroom, by playing the games already unlocked in class and, therefore, available. 

3.3 Conceptualization 
An alien has landed on our planet. It has run out of fuel, and needs help to get back to its planet. Children 
will have to help it get fuel by performing different missions and challenges throughout the game. First, 
they will have access to the screen in Block 1 (locality), on this screen, they will face missions and 
challenges related to the most significant places in the city, such as shops, hospitals, city hall, etc. (Fig. 1).  

Once they have completed this Block and get as much fuel as possible, they will have access to Block 
2 (the world), where they will find missions and challenges related to cultures and countries. Finally, 
they will have access to Block 3 (the universe), where they will find missions and challenges related to 
the universe, planets, stars, astronauts, etc. After completing this last Block, Moon will get all the fuel 
necessary to return to its planet. At the end of the game there is a video of the alien returning to its 
planet and thanking the players for their help. Once the game is over, children can return to the activities 
as many times as they want, having all the missions and challenges open to play free, win stars and 
personalize their alien. 

3.3.1 Game mechanics 
When the game is opened, on the registration screen (Fig. 1), the student is given the option to create 
a profile or log in. The game begins with a video of the alien arriving on its craft to the Earth (Fig. 2). The 
spacecraft crashes and the alien is injured and feeling bewildered. 

 
Figure 1. Register screen. 

 
Figure 2. Presentation video. 

On the main screen, three game options appear, one for each Block: the city, the world and the universe. 
At the beginning, students only have access to the first one, to match the use of the game with the 
course planning. The other two Blocks will be closed until the missions and challenges corresponding 
to Block 1 are completed (Fig. 3). 
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Figure 3. Main screen. 

3.3.2 Missions and challenges 
The complete game features 15 missions and 15 challenges. One mission and one challenge for each 
of the 5 Teaching Units in each of the 3 Blocks. It is mandatory to complete missions and challenges to 
open new scenarios, but once opened, students can re-access both missions and challenges they have 
already completed. 

Missions are a game with didactic content related to the corresponding Unit (Fig. 4). Content can be 
related to reading, writing, maths, or listening. To continue progressing in the game, missions have to 
be completed. Completing missions will allow the player to access the challenges and keep moving 
forward. The mission is considered completed once a set score has been reached for each of the 
activities. The award for finishing the mission is a challenge. In addition, by repeating the missions and 
reaching a certain score, users will earn stars that allow them to customize their alien for their 
adventures. 

 
Figure 4. Mission 1. Bock 2. 

The challenges are one minute mini-games with a recreation objective (Fig. 5). Although they also work 
skills such as oculus-manual coordination or motor, in this case the aim points more to motivation so 
that the child wants to continue playing. Completing the challenges will allow them to open access to 
the next mission. Each time they return to play the challenges, which are already definitively open, the 
motivating element is to overcome their own previously obtained score. 

 
Figure 5. Challenge 1. Bock 3. 
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3.3.3 Awards and score 
Awards: The alien needs fuel to return to its planet. Each time the student completes a challenge, one-
fifth of the craft fuel tank is filled, which appears at the top of each of the initial screens of the three 
blocks. When all 5 parts of the fuel are full, one third of the fuel tank that appears vertically on the game 
home screen will be filled. 

Another element that is used as a prize, are the stars, which are achieved by repeating missions that 
have already been completed before. These stars are used as currency change in the alien’s 
customization space called "My alien" and it opens by clicking on the "my alien" icon at the bottom left 
corner of the home screen. The stars are an added gamification element to invite the player to repeat 
the missions and thus review the contents of the corresponding Unit in a motivating way. 

Score: In every mission, players will have to reach a certain score to overcome it and to pass the 
challenge. The motivation in each challenge is to overcome the players’ own score. 

3.3.4 Music and sound effects 
The game provides a specific musical thread on the screens. This music also changes in the one minute 
challenge. In addition, there will be sound effects of success and error and audio of the characters 
talking that have been edited with "Audacity" so that each character has a different voice. Different clips 
have also been generated. 

4 CONCLUSIONS 
This work has presented the process of design and development of a graphic adventure that covers the 
contents of a whole course for 5 year old-children. The aim is for students to practice English by playing. 
The topics have been treated in the Spanish language within the traditional classroom before using the 
game for revision. Throughout the work, the difficulties involved in designing and developing the graphic 
adventure have been addressed, both at the level of pedagogical planning and its adaptation to the final 
game always looking for learning in an entertaining way. The graphic adventure that we have presented 
is an intuitive game designed and structured so that it can be played in phases at the same pace of the 
work in the classroom. 
The design phase of a game involves taking into account many different factors and having a 
multidisciplinary working group certainly enriches the final result. From the point of view of the teacher, 
who in this case, also plays the role of the designer, it is not enough to have a team but to have a minimum 
knowledge of the technologies used and the possibilities they offer. The implementation and development 
phases of the game are in process and allow us to obtain partial results. With regard to concept testing, 
although it is being conducted by team members and, informally, through the involvement of a small group 
of children in the authors’ environment, quasi-definitive results are expected to be reached in the short 
term before the transition to the testing in a larger number of target users.  
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PROFICIENCY LEVEL IN ENGLISH AND LANGUAGE SKILLS IN 
TELECOMMUNICATION ENGINEERING STUDENTS 

I. Argüelles Álvarez, N. Sáenz Lechón 
Polytechnic University of Madrid (SPAIN) 

Abstract 
In the context of an Engineering degree in Telecommunications at the Polytechnic University of Madrid, 
a study has been developed based on the marks obtained by students in a course of English for 
professional and academic communication, in two course tests. The aim is to identify the extent to which 
the English B2 accreditation presented by these students when enrolling in the compulsory subject of 
Professional and Academic Communication in English is a predictor of their results. The students are 
given the option of an “internal” accreditation carried out in the University twice a year through the Test 
of English for International Communication (TOEIC). Three other possible “external” accreditations are 
the ones preferred by students from the ones admitted by the national conference of Rectors (CRUE): 
the School of Languages Certificate (national certificate), the Cambridge First Certificate of English and 
above all, APTIS, like the previous, administered by the British Council. This research has been carried 
out with a group of 48 students who completed two course tests in three parts: a listening part which is 
worth 30% of the test mark; a “content and language integrated learning” (CLIL) number of questions 
which blend use of language and specific academic and professional content of the course, these worth 
50%; and a “writing” part, worth 20%. With the data from these tests, quantitative analyses were carried 
out. This study presents preliminary statistical results in order to first, observe the degree of variation 
within discrete marks and second, to analyse the possible relation between the results of the students 
in the course and the certificate presented by the students for enrolling in the subject. 

Keywords: B2 proficiency level, accreditation, testing, professional and academic communication. 

1 INTRODUCTION 
Ten years ago, essential changes were produced in engineering degrees across Spain affecting their 
structure, academic content and teaching approach. At Universidad Politécnica de Madrid (UPM), an 
innovative compulsory subject was included in the, then, “new degrees” common to all its engineering 
schools and other faculties. “English for Professional and Academic Communication” was designed, 
developed and taught by the Department of Applied Linguistics. The University established a B2 
proficiency level, in accordance to the Common European Framework of Reference for Languages 
(CEFRL), as a minimum level for students to enrol in the subject. In the context described, for the first 
three years, a proficiency test was used developed by one of the authors of the present paper, mainly 
pursuing an administrative aim to regulate the students’ access to the new compulsory subject in the short 
term. The test was designed to place the students above or below the B2 level by means of multiple choice 
activities previously tested and validated [1,2]. In our context, the number of students who had to certify 
urgently that B2 level and the heterogeneous background of the about sixty teachers in the Department of 
Linguistics, led to an automatic correction test made up of multiple choice-type questions. For the same 
practical reasons of application, the test did not include a listening comprehension section or an interview 
and its limitations regarding students’ results were studied and assumed in the planning stage [3].  

In the next years after the initial short-term solution, two ways were regulated by the University in order 
to certify the necessary B2 level, which were called “internal” and “external” accreditation. Internal 
accreditation was hired to carry out the Test of English for International Communication (TOEIC) twice 
a year whereas, to certify the level externally, any certificate accepted by the Spanish University Rectors 
Conference (CRUE) would be accepted. With regard to the internal accreditation, it was agreed to just 
use the listening and reading part of the official TOEIC exam, leaving apart the speaking and writing 
one. As regards the external accreditation, in practice, there are three main accreditations preferred by 
students from a quite extensive offer: the School of Languages Certificate (national certificate), the 
Cambridge First Certificate (CFCE) and above all, APTIS, like the previous, administered by the British 
Council. The main difference among these tests is that APTIS is a placement test, same as TOEIC, 
whereas the other two (First Certificate and the Official School of Languages) are achievement tests, 
typically held at the end of a given course. An achievement test as our national one or the CFCE is 
based on what has been studied on a syllabus and can be ultimately used as a proficiency test when 
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given to external students. On the other hand, placement tests are specifically designed to place 
students in a class and according to Allan Davis et al., these tests “should reflect the features of the 
teaching context” [4, p.145]. Although efficiency in the case of a high number of students lead to 
placement tests, their reliability and validity are to a limited extent in our context where the entrance of 
a student in the English for Professional and Academic subject is irreversible. 

In this context, a study has been carried out to identify the extent to which the English B2 accreditation 
presented by the students when enrolling the subject is a predictor of their results in the subject of 
professional and academic English. The research has been based on the results of two tests taken by 
48 students and considering a number of variables. Quantitative analysis from two course exam marks 
shows that there could be in fact a positive correlation among the certificate presented and the students’ 
results. This predicted result also correlates with the teachers’ perception that the students’ initial English 
proficiency level is not the same.  

2 METHODOLOGY 
In our study, we work with a group of 48 students enrolled in the subject “English for Professional and 
Academic Communication” at the School of Engineering and Telecommunication Systems at the 
Technical University of Madrid. As explained in the introduction of this paper, all the students must have 
presented a B2 certificate to enroll in this subject. The students are assigned to the groups according to 
their personal timetable. This is done by administrative personnel and the teacher in charge of the group 
under analysis does not have any information regarding the way chosen by the individual students to 
certify their B2 proficiency level in English. The teacher has 17 years’ experience in this subject and has 
obtained positive results in intra-rater reliability tests carried out for previous research studies which 
validates her consistency in the marks given to the students [1-3]. 

During the semester, students must do two tests. The first test is programmed in the 6th week of the 
course and the second test, in the 12th week. These tests are in three parts. The first part is “listening”; 
in this part, the students listen to general and specific information and complete two tasks. The second 
part is “use of language” closely connected with the professional and academic content of the course. 
Here, the task format is mostly filling gaps and matching activities. Lastly, the third part is a “writing” task 
where they are asked to write a 150 words paragraph about a topic studied in the course. 

The students in the group are in a continuous assessment system which means they must attend at 
least an 80% of the sessions. All of them are therefore regularly following the course and doing their 
homework, however, neither the students’ performance nor their partial or final results seem to be 
homogeneous to the teacher.  

The study presented herein shows the results of a number of statistical tests applied to the students’ 
marks obtained during the course in order to contrast these observed differences among students 
performance and results. Provided the results of the students enrolled in the subject are measured on 
several variables, including the initial B2 certificate, an analysis of variance – ANOVA is applied. For the 
purpose of this study, because most of the students presented an APTIS (18) or TOEIC (19) certificate, 
the rest of possible certificates have been treated as a single group (11), being most of them FCE. 

Based on the results of the study, a number of conclusions are reached that point to the different exams 
taken by the students to certify their B2 proficiency level, as a predictor of the students’ results in the subject. 

3 RESULTS 
In this section, the results obtained from the application of the statistical procedure ANOVA are 
presented. The data from the students’ marks are studied in order to examine whether significant 
differences exist among the marks in the group. Provided there is not any experimental situation in which 
a treatment is applied to any of the students, a significant variance in the group is not expected unless 
an independent variable, as could be their initial proficiency level, is influencing the students’ results. 

3.1 Analysis of the students’ marks in the two tests 
The summary of data for the group of students is presented in Table 1, where the means and standard 
deviation for both tests (Test 1 and Test 2) can be observed in the group of 48 students. “Mark_1” and 
“Mark_2” denote the average result for both tests respectively (30% Listening, 50% CLIL, 20% Writing). 
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Table 1. Descriptive statistics. 

 

In order to show more graphically the data presented in Table 1, Figs. 1 and 2 represent in box-plots, 
the marks obtained by the students in Test 1(Fig. 1) and Test 2 (Fig. 2) for the three skills assessed and 
their final test mark. 

 
Figure 1. Box-plots skills Test 1. 

From the data collected, after 5 weeks attending the course of English for Professional and Academic 
Communication, the students demonstrate better command of listening skills than content knowledge 
and use of language (CLIL) or writing skills. 

 
Figure 2. Box-plots skills Test 2. 

After 11 weeks attending the course of Professional and Academic Communication, the students seem 
to slightly improve their listening skills. Apparently they also get better in content knowledge and use of 
language (CLIL); however their marks in written production seem more dispersed. Their final mark in 
the second test is slightly better that in the first, once applied the weighting coefficients to the different 
sections and tasks. 
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3.2 Analysis of the students’ marks per certificate 
In order to analyse the possible difference among students marks according to the certificate they 
present for enrolling in the course, Figs. 3 and 4 represent the marks obtained by the students in Test 1 
and Test 2 for the three accreditations under scrutiny. 

 
Figure 3. Box-plots certificates Test 1. 

In the first case, based on Figure 3, there seems to be a difference between the APTIS and TOEIC 
students with regard to their results in the course, whereas it must be clearly checked whether the 
difference between the TOEIC students and “other” certificates is statistically significant. 

 
Figure 4. Box-plots certificates Test 2. 

In the second test, a difference between the APTIS and TOEIC students can also be observed with 
regard to their results in the course. The APTIS media is higher in this case but still lower than TOEIC. 
The difference between the results of the students who presented APTIS and those who gave in “other” 
certificates is still visible. 

3.2.1 Statistics for students marks per certificate 
By means of an analysis of variance ANOVA, we can reject the null hypothesis that no significant 
differences exist in our data (Tables 2 and 3), or, in other words, we can confirm that there are in fact 
significant differences among distributions in the marks obtained in both tests 1 and 2 when we consider 
the different certificates presented by the students. 

Table 2. ANOVA “Group 1”. Mark 1. 
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Table 3. ANOVA “Group 1”. Mark 2. 

 
A post-hoc analysis is carried out in order to gain information about the means that are significantly 
different. The Tukey Honestly Significant Difference test, or Tukey HSD, [5, p.127)], is applied with an 
error rate FWER = 0.05 (Table 4). 

Table 4. Tukey HSD. Mark 1 

 
From the data in Table 4, we can reject the null hypothesis of equivalence between APTIS vs. “others” 
and between APTIS vs. TOEIC. In the comparison of “others” vs. TOEIC, however, we cannot reject the 
equivalence hypothesis with this confidence level. The p-values of each case are shown in the p-adj 
column. In other words, statistics confirm a difference between the APTIS and TOEIC students with 
regard to their results in the course, whereas do not confirm a difference between the TOEIC students 
and “other” certificates. 

Table 5. Tukey HSD. Mark 2 

 
From Table 5, above, we can reject the null hypothesis of equivalence between APTIS vs. “others”. In 
the case of APTIS vs. TOEIC, we cannot reject the equivalence hypothesis, although the p-value is 
0.0558 (p-adj column), very close to the limit for this confidence level. Therefore, in the second test, 
statistics do not confirm a difference between the APTIS and TOEIC students with regard to their 
results in the course although the APTIS media is still lower than the TOEIC. On the other hand, they 
confirm the difference between the results of the students who presented APTIS and those who gave 
in “other” certificates. 

4 CONCLUSIONS 
From the results presented, it seems confirmed that students who enrolled the course with an APTIS 
certificate achieve significantly lower marks in the continuous assessment tests of the course than those 
students who took a TOEIC placement test or a FCE. As the enrolment of the students in the group is 
random, they come from different degrees and are free to enrol in the subject at any semester from 5th 
to 8th, the first conclusion reached, is that the results of the students in the course of English for 
Professional and Academic Communication can be predicted from the placement test and certificate 
they present initially at their enrolment.  

The difference seems to be more evident if we compare the students who presented an APTIS or TOEIC 
with those who presented a FCE. Coming back to the aim and structure of this last exam, these can 
explain the better results of those students who presented this certificate. Starting with its structure, the 
five components in the test: reading, listening, use of language, writing and speaking are equally 
weighted to determine the final score. All the five skills are assessed in this test, so it is therefore 
understood that the students have demonstrated a similar proficiency level in listening and writing skills. 
Regarding its aim, a proficiency test measures what the candidate has learned relative to real world 
purposes and, in spite of the test standardization, it still seems to serve this purpose.  
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Going on with TOEIC, because it is originally designed for students of business, it could be though to 
largely fit the context where it is applied, although the internal test offered by the University only provides 
the receptive modalities of the test (reading and listening) which means that the students certified with 
this test have not demonstrated their command in productive language skills. Nevertheless, from the 
data obtained in the first test, there is in fact a difference between the students with an initial B2 level 
certified by TOEIC or APTIS. 

Due to its price, simplicity in the enrolment process and accessibility and probably, also due to the 
students’ perception that the test is “easier”, APTIS has become popular among the students at the 
Polytechnic University of Madrid. Based on the results observed in this study, we can conclude that 
once enrolled in the subject “English for Professional and Academic Communication”, those students 
who decided on this one as the certificate to enter the subject, will need to compensate for possible 
gaps in their previous formation. From the results presented, the statistic equivalence shown between 
the results from TOEIC and APTIS in the second test, otherwise rejected in the first one, could be 
explained by the attendance of the students to the professional and academic English course for four 
hours a week, and 11 weeks before the second test took place. Still, those students who initially 
presented a FCE obtained better results than their APTIS test colleagues.  

Regarding the different skills in the course tests, the results in listening tasks have been observed to be 
generally higher than those obtained in writing activities (Figures 1 and 2). It could be argued, although 
has not been studied neither proved herein, that there are a number of students, the ones who took 
either of the placement tests and therefore, have not been assessed on productive skills, that could be 
failing more than their colleagues with FCE in the writing section of the exams. 

Although there are other groups enrolled in the same semester and course, we have found that the data 
gathered from a potential second group were not comparable to those presented in this work for several 
reasons: the small number of students enrolled in the “parallel” group, the unbalanced distribution of 
initial certificates and the lack of inter-rater reliability tests which could eventually condition the results 
of the students. It is our purpose to reproduce this study with other groups once the comparison 
conditions are previously established and met, so this piece of research must be considered just as a 
preliminary approximation to the situation observed. 

Finally, it is not our intention to discredit any of the tests presented in this study, whereas a revision 
should be done of the different exams’ original aims and, consequently, their purpose and validity 
standards according to the varied situations in which they can be potentially used. 
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Abstract 
Pro-environmental behaviours can be defined as actions taken with the conscious intention of protecting 
the natural environment, whether in its entirety or certain ecosystems, from the negative consequences 
of human activities. Sustainable behaviour is practically a synonym of pro-environmental behaviour, but 
the earliest also include the social and economic pillars. As such this study focus of pro-environmental 
behaviours for sustainable development as it only considers the environmental pillar of sustainable 
development. While a significant level of agreement has been reached in the physical sciences 
regarding the management of resources, the main challenge continues to be to encourage pro-
environmental behaviours, in an individual and social level. These behaviours include participating in 
public environmental demonstrations, buying eco-friendly products, and boycotting those who do not fill 
the modern ecological requirements, using public transportation, or carpooling to reduce the emission 
of greenhouse gas emissions, recycling and being mindful of and reducing the water and electricity use 
at home. But before changing routines for pro-environmental behaviours we must evaluate knowledge, 
attitudes, and behaviours for sustainable development. As such, the present study resorted to a five 
points Likert scale validated for the Portuguese higher education population. The scale was applied to 
a sample of 136 higher education students (undergraduate and master’s students). The sample had 
more women (n=93; 68.4%) and the range of age was from 18 to 43 years old. After a statistical analysis 
resorting to student t-test and ANOVA, results indicate that behaviours are more difficult to accomplish 
than attitudes or knowledge for sustainable development. No significant relations were found between 
education or age and pro-environmental behaviours. These findings are well documented and 
corroborated by studies cited in the literature. Nevertheless, changes in behaviours are extremely 
important so as to achieve the goals of the United Nations’ 2030 Agenda for the Sustainable 
Development. These results indicate that studies are needed to better understand why behaviours for 
sustainable development are difficult to integrate humans’ routines and therefore preserving the quality 
of life on Earth. 

Keywords: pro-environmental behaviours, sustainability, post-graduate students, survey. 

1 INTRODUCTION 
Planetary sustainability has been the target of growing concern in contemporary society since 
habitability of Earth is compromised in the face of the impacts of human actions [1,2]. Our presence’s 
effects are more and more numerous and of greater magnitude, and these depend on our actions 
towards the planet. Therefore, and although some efforts towards the protection of the natural 
environment have been put into action and many are pushing towards the needed policy to ensure that 
the sustainability of our planet is a priority for governments, there is still much to be done in order to 
ensure the sustainability of life on Earth. This leads us to the necessity of finding strategies to encourage 
and increase citizens’ and governments pro-environmental behaviours. 

Pro-environmental behaviours can be defined as actions taken with the conscious intention of protecting 
the natural environment, whether in its entirety or certain ecosystems, from the negative consequences 
of human activities. As pro-environmental behaviours gained attention amongst academics, research 
surrounding this topic began to grow, with several studies and theories surrounding the determinants 
for the adoption of pro-environmental behaviours [3]. Despite the existence of extensive literature on the 
matter, there is still no complete consensus regarding the determinants of pro-environmental behaviour 
and more studies are needed to complete the gap and better understand why more citizens are not 
engaging in these behaviours. Currently, an effort within the academic community has been made to 
conduct important studies focusing on sociodemographic, economic, as well as psychological factors, 
which might all influence pro-environmental behaviour [3,4]. 
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Notwithstanding, there are some existing well-known studies, such as the value-belief-norm theory. 
According to the value-belief-norm theory, these behaviours are influenced both by internal forces, such 
as one’s own individual values, beliefs, and norms, and external factors, such as societal norms and 
expectations [5]. In fact, external forces as, for instance, societal pressure to conform, appear to have a 
stronger impact on pro-environment behaviours than personal positive attitudes, which do not always 
necessarily reflect in actual pro-environmental behaviours [6,7]. 

Identity also seems to have a big influence in pro-environmental behaviours, with those who identify as 
environmentalist and vegetarians being more open to act environmentally friendly in public, while those 
who identify as anti-environmentalists, or conservatives, being less likely to engage in visible pro-
environmental behaviours to protect their social identity [8]. Nonetheless, the influence of 
sociodemographic factors such as gender, age, level of education, place of residence and even 
economic status have been of particular interest in the research on pro-environmental behaviours. For 
example, in terms of gender and level of education, studies have shown that women and people with 
higher levels of educations tend to adopt more pro-environmental behaviours [3,9,10]. This can be 
explained by a bigger emotional engagement with environmental causes by women, who also seem to 
be more cooperative and are willing to change [3,11]. Further, research also shows that younger people 
have higher levels of environmental worry and concern, which can also be said about people with more 
studies. This concern can positively influence people’s pro-environmental behaviours and particularly 
affect their consumer choices since they tend to be very aware of the impact that their behaviours have 
on the environment [3,12]. This worry and concern can also be found in the large engagement of young 
people, namely those who are still in school, in strikes and protests for the protection of the environment 
[13]. A study, however, contradicts these findings, stating that younger people believe that in the near 
future technology will be able to solve these environmental problems [14]. 

While a significant level of agreement has been reached in the physical sciences regarding the 
management of resources, as well on the urgency of this issue, though, the main challenge continues 
to be to encourage pro-environmental behaviours, in an individual and social level. These behaviours 
include behaviours such as participating in public environmental demonstrations to bring awareness 
and perhaps encourage others to speak out on these issues, buying eco-friendly products and 
boycotting those who do not fill the modern ecological requirements, even if the equivalent products 
that do meet these requirements are considerably more expensive, using public transportation or 
carpooling to reduce the emission of greenhouse gases, recycling and being mindful of and reducing 
the water and electricity use at home [15]. The list of pro-environmental behaviours goes on, but do 
not seem to yet be ubiquitous in society, with many groups still not adopting environmentally friendly 
behaviours, with the added difficulty of most citizens of differentiating between actual green and 
sustainable choices and products and those which are “green-washed” and only appear to be 
environmentally friendly [16,17]. 

Those changes in behaviour are extremely important so as to achieve the goals of the United Nations’ 
2030 Agenda for the Sustainable Development, as adopted in September 2015, and therefore 
preserving the quality of life on Earth [18]. It is important to note, however, that while pro-environmental 
behaviour and sustainable behaviour are practically synonymous, the latter englobes behaviours not 
only in the environmental sphere, but also in the social and economic spheres. Furthermore, it should 
be noted that pro-environmental behaviours are usually preceded by knowledge and attitudes. 
Moreover, knowledge and favourable attitudes towards the environment, although important and an 
indicator of people predisposed to act pro-environmentally, and as aforementioned, are not necessarily 
reflected in actual pro-environmental behaviours [6,7]. 

According to Ajaps and McLellan [19], education for sustainable development has as its aim to 
produce citizenship with positive attitudes and behaviours concerning the environment. However, 
these authors state that educational approaches in this context are normally prepared towards the 
development of conceptual knowledge, with little importance being given to attitudinal and 
behavioural aspects. In this sense, the need to create approaches that also work with behaviours 
and attitudes becomes evident. A more holistic approach to education for sustainable development, 
as well as the encouragement of novel approaches of environmental science communication to the 
public, can foster enabling conditions for citizens to develop and implement pro-environmental 
behaviours daily [19].  
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Therefore, it is important to first evaluate the existing knowledge, attitudes, and behaviours for 
sustainable development to be able to then successfully encourage universal changes in routines 
towards the adoption of pro-environmental behaviours across society. These behaviours are 
increasingly necessary for society to live in harmony with the Earth and prosper. The development of 
behaviours aligned with natural dynamics could mitigate the anthropogenic impacts on the planet and, 
thus, reduce their consequences, contributing to the achievement of various sustainable development 
goals of the 2030 Agenda of the United Nations. Meeting these goals over the next decade is essential 
to increasing society’s resilience to environmental, social, and economic requests. Encouraging the 
improvement of knowledge, attitudes, and behaviors about sustainable development among citizens is 
urgent and necessary considering the current circumstances in which we live. 

2 METHODOLOGY 
Based on the previous theoretical framework, this study had as its research problem: to evaluate the 
conceptual, attitudinal, and behavioural dimensions of Portuguese higher education students 
(undergraduate and master’s students) on sustainable development. 

From a methodological point of view, this study followed the quantitative paradigm with statistical 
treatment resorting to student t-test and ANOVA, using the software IBM SPSS® version 26. The data 
collection technique was the survey via an online questionnaire, and it lasted one month. The task 
fulfilment was not limited in time; however, it took about five minutes.  

2.1 Sample 
The data collection instrument was applied to a sample of 136 Portuguese higher education students 
(undergraduate and master’s students) (n=136) who participated in the study voluntarily. More detailed 
data about the sample is described in table 1. 

Table 1. Characterization of the sample. 

Gender (f; %) Age (range; mean) Academic Qualifications (f; %) 

Female (93; 68.4%) 18-33; x̄=20 
Undergraduate (60; 64.5%) 

Master (33; 35.5%) 

Male (43; 31.6%) 18-43; x̄=22 
Undergraduate (28; 65.1%) 

Master (15; 35.9%) 

Total (136; 100%) 18-43; x̄=21 
Undergraduate (88; 65%) 

Master (48; 35%) 

The non-probabilistic sample consisted of 93 women (68.4%) and 43 men (31.6%), with a range of age 
from 18 to 43 years old (x̄=21.4 years old). Most participants were undergraduate students (n=88; 
64.7%). 

2.2 Instrument 
The data collection instrument consisted of a questionnaire using a five points Likert scale, from “strongly 
disagree” or “never” (1) to “strongly agree” or “very often” (5). The scale applied was validated for the 
Portuguese higher education population by Borges [20], resulting in a translated version of the scale 
elaborated by Michalos and collaborators [21]. The scale was divided into three dimensions to be 
assessed – knowledge, attitudes, and behaviours –, through a total of 33 items. The scale items are 
presented in table 2. 

Borges [20] validated the scale with 168 higher education students, and the internal reliability was 
measured by the three dimensions mentioned through the calculation of the alpha (a) of Cronbach: 
knowledge (a Cronbach = 0.84), attitudes (a Cronbach = 0.82), and behaviours (a Cronbach = 0.83) 
[20]. According with the literature, values greater than 0.80 indicate that the items are strongly correlated 
[20,21]. 
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Table 2. Scale items in each dimension, adapted from Borges [20] (p.25). 

Dimension Items  

Knowledge 
(11 items) 

• Helping people out of poverty is an essential condition for Portugal to become more sustainable. 
• Sustainable development emphasises respect for human rights. 
• Ensuring a long and healthy life for all contributes to sustainable development. 
• Building appropriate infrastructures contributes to sustainable development. 
• Sustainable development requires quality education for all. 
• Sustainable development emphasises gender equality. 
• Sustainable development entails a reflection on the meaning of quality of life. 
• Food safety is one aim of sustainable development. 
• Estimating the monetary value of the service our ecosystems provide (such as: neutralising air 

pollutants) is important for sustainable development. 
• Sustainable development emphasises international cooperation. 
• Poverty alleviation is an important topic in education for sustainable development. 

•  

Attitudes 
(10 items) 

• Every girl or boy should receive education that teaches the knowledge, perspectives, values, 
issues, and skills for sustainable living in a community. 

• The present generation should ensure that the next generation inherits a community at least as 
healthy, diverse, and productive as it is today. 

• Overuse of our natural resources is a serious threat for the health and welfare of future 
generations. 

• We need stricter laws and regulations to protect the environment. 
• Sustainable development will not be possible until wealthier nations stop exploiting the labour 

and natural resources of poorer countries. 
• The teaching of sustainability principles should be integrated into the curriculum in all disciplines 

and at all levels of schooling. 
• Governments should encourage greater use of fuel-efficient vehicles. 
• Adopting sustainable development as a national priority is key to maintaining Portugal’s status 

as one of the most liveable countries in the world. 
• Citizenship education is an important component of education for sustainable development. 
• Taxes on polluters should be increased to pay for damage to communities and the environment. 

•  

Behaviours 
(12 items) 

• I walk or bike to places instead of going by car. 
• I have taken a course in which sustainable development was discussed. 
• I talk to others about how to help people living in poverty. 
• I have been thinking about what it means to live in a sustainable manner. 
• The household tasks in my home are equally shared among family members regardless of 

gender. 
• I often look for signs of ecosystem deterioration. 
• I volunteer to work with local charities. 
• I have already participated in activities related to environmental sustainability. 
• I try to avoid purchasing goods from companies with poor track records on corporate social 

responsibility. 
• I usually look at problems from different angles. 
• I have already looked up information about the environment or sustainability of the university on 

the respective website. 
• I have already looked up information about the new sustainable development goals of the United 

Nations. 

•  

3 RESULTS AND DISCUSSION 
An analysis of the mean in the three dimensions of the scale allowed the following findings: knowledge 
x̄=50.1 in a maximum of 55 points (11 items), behaviours x̄=38.0 in a maximum of 60 points (12 items), 
and attitudes x̄=46.0 in a maximum of 50 points (10 items). After this statistical analysis results indicate 
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that behaviours are more difficult to accomplish than attitudes or knowledge for sustainable 
development. 

An independent sample t-test analysis was performed to verify if the average of the answer to each of 
the scale dimensions between gender was different. Results showed that there is a significant difference 
in answers regarding knowledge (t(136)=2,368; p=0.018), being the average of women answers (x̄=50.7) 
higher than men’s (x̄=48.7). Nevertheless, no significant differences were found in attitudes (t(136)= 1.644; 
p=0.103) and behaviours (t(136)=0.221; p=0.825). These results indicate that women have more 
conceptual knowledge about sustainable development than men, unlike what has been previously stated 
in the literature, where men usually are found to have more knowledge about the environment and 
sustainable development [10,22,23]. Despite this difference in knowledge, women tend to demonstrate 
higher levels of environmental concern as well as engage more in pro-environmental practices [11,20]. 

Another independent sample t-test analysis was conducted to verify if the average of the answer to each 
of the scale dimensions between academic qualifications was different. Results showed that there is no 
significant difference in answers regarding knowledge (t(136)=-1.129; p=0.261), attitudes (t(136)=-0.691; 
p=0.491) or behaviours (t(136)=-0.844; p=0.400) between undergraduate students and master students. 

Three groups of age were defined to perform an ANOVA between age and scale dimensions (group 1 
age range: 18-28; group 2 age range: 28-38; group 3 age range: 28-38), but no significant difference in 
answers was found as showed in table 3. 

Table 3. ANOVA between groups of age and scale dimensions. 

 Source of variance Sum of Squares Mean df F p 

Knowledge Between groups 
Within groups 

98.826 
2858.931 

49.41 
21.496 

2 
133 

2.299 0.104 

Behaviours  Between groups 
Within groups 

147.430 
9091.504 

73.715 
68.357 

2 
133 

1.078 0.343 

Attitudes Between groups 
Within groups 

0.835 
2221.282 

0.418 
16.701 

2 
133 

0.025 0.975 

The results highlight the inexistence of any significant statistical differences between students 
concerning knowledge (p=0.104), attitudes (p=0.975), and behaviours (p=0.343), meaning that the 
independent variable (age) is not very determinant, which is corroborated by Li and colleagues [3], who 
found that the effect of age is not as relevant as others in pro-environmental behaviours. 

4 CONCLUSIONS 
The results of this study indicate that behaviours are more difficult to achieve than attitudes or knowledge 
for sustainable development. Although the participating sample is not random and it is not possible to 
generalize the findings, the results show that despite being currently enrolled in a higher education 
institution, there is still a certain degree of unawareness about sustainable behaviours in these students. 
Also, knowledge and favourable attitudes towards the environment and sustainable development are 
not necessarily reflected in current pro-environmental behaviours. Therefore, the existence of strategies, 
such as science education or communication activities, that can contribute to a behavioural change 
becomes necessary. 

Additionally, the results obtained show that women have more conceptual knowledge about sustainable 
development than men and that there is no relationship between the variables and the age and 
education of the respondents. These findings are corroborated by some studies found in pro-
environmental behaviours’ literature. The results of this study reveal that educating citizens about 
sustainable development is crucial. Education for sustainability and citizenship can play an important 
role in behavioural change, as they contribute to the reflection of our actions towards the planet and 
society. The development of public awareness and scientific literacy on sustainable development is 
essential for living fully and harmoniously in society and facing the environmental, social, and economic 
global challenges. The latter challenges should be tackled by a society that is more aware of the vital 
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importance of pro-environmental behaviours. Changing the way every citizen interacts with the 
environment is a small step for ensuring Earth’s sustainability. 
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Abstract 
Facing the great global challenges requires a sustainable relationship between humans and the Earth 
system. Geoethics is a field of knowledge that intends to investigate and reflect on ways to instil a better 
relationship between society and the planet. Thus, geoethics can play a crucial role in shaping better 
behaviours towards the Earth, contributing to its sustainability. As such, teaching geoethics is an 
increasingly recognized issue because it can allow to contribute to a good decision-making process 
currently so needed by the planet. An intervention programme based on educational resources 
elaborated in the scope of an international project was developed to teach theoretical aspects of 
geoethics and its connection with sustainable development in a geosciences’ curricular unit on higher 
education. The aim of this study was to evaluate if students developed knowledge about the subjects 
referred. Data was collected resorting to a questionnaire fulfilled by the students before the intervention 
programme and through an interview carried out after the intervention programme. The questionnaire 
comprised 11 closed questions and four open questions and the interview script included 13 open 
questions. Both instruments intended to collect data about theoretical aspects of geoethics and its 
connection to sustainable development. The results showed that addressing these subjects with 
students contributed to the development of knowledge and potential future competencies regarding the 
main characteristics of geoethics and its role for geoscientists and society and about the contributions 
geoethics can give to sustainable development. Students also referred that teaching geoethics is 
fundamental to raise awareness of geoscientists and society about the urgent and ethical choices they 
will need to make for the sustainability of the Earth. The present study shows that teaching geoethics 
should be a concern and its inclusion in the curricula is of paramount importance for shaping better 
citizens capable of making decisions for planetary protection. 

Keywords: geoethics, geoscientists, society, Earth system, geoethics education. 

1 INTRODUCTION  
Geoethics is a thematic with a growing interest nowadays, and in the last years, the number of scientific 
works published about geoethics has been increasing [1]. Geoethics is an emerging field of knowledge 
in geosciences that presupposes an interdisciplinary approach. Thus, it should express an exchange 
between the body of knowledge of several disciplines – geosciences, philosophy, sociology, and 
economics. Through an interdisciplinary approach, it is possible to respond more completely and 
realistically to daily problems since these do not fit the boundaries between the different scientific areas 
and even require the knowledge of several of them [2]. This scientific field, according to [3], can be 
defined as the “research and reflection on the values which underpin appropriate behaviours and 
practices, wherever human activities interact with the Earth system”. As such, geoethics can help us 
show the importance of maintaining ethical behaviours daily for the protection of the Earth system. Being 
the Earth system the subject of geosciences, in the first place, geoethics presents an essential role to 
the geoscientists in their professional activities. They have an intimate connection with the planet Earth 
and study its way of functioning as well as its delicate dynamics. Therefore, geoethics is of utmost 
importance for the exercise of geosciences because it can help geoscientists to make ethical decisions 
consistent with planetary protection and guides them to act in the best way on their jobs [4]. Also, ethics 
towards the Earth system is a prerequisite for shaping new ways of thinking about our relationship with 
the planet and global problems [1,5,6]. However, geoethics is useful not only for geoscientists but also 
for all citizens, considering its concern to enhance the relationship between humans and the Earth. It 
can be said that geoethics starts as professional ethics towards geoscientists and becomes ethics that 
any citizen can follow to improve their behaviours [7]. 

Experts on geoethics developed a framework of reference values to boost the better conduct and 
decisions for the balance of the Earth system in an attempt to guarantee that the best solutions are 
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found for problems humanity faces currently [6]. These values should be used not only in the scope of 
geosciences investigation and practice but also for everyday choices of geoscientists and citizens [4]. 
There are three categories of geoethical values: i) ethical values are linked with the geoscientist/citizen 
individual dimension supporting responsible conduct; ii) social values that allow reflections and actions 
that benefit society, contribute to a better relationship between geoscientists and citizens, and can help 
citizens to be aware of the need to consider geosciences as an essential tool for facing global problems 
[6,7]; iii) cultural values that pretend to develop a geosciences’ culture and appreciation of this corpus 
of knowledge and practices to value the abiotic aspects of our planet as important cultural components 
[6]. Keeping in mind all geoethical values, the decisions taken can become even more valuable and 
adjusted for the planet and society. 

According to geoethics, geoscientists have responsibilities in four dimensions, and it is their duty to act 
in a responsible way towards themselves, their colleagues, society, and the planet. The individual 
dimension refers to the responsibility to maintain ethical conduct. The responsibility towards their 
colleagues to create a fruitful work environment belongs to the interpersonal dimension. The societal 
dimension presupposes that geoscientists are aware and play their role to inform and help society, 
contributing to its awareness and development. Finally, the responsibility to seek sustainable ways of 
acting and solutions for global challenges fits into the environmental dimension [3,4,6,7]. 

Education on geoethics is a concern of the researchers of this field who believe that a geoethical 
approach can improve future actions towards the planet. Also, geoethics can be useful for confronting 
the current global problems, and all society needs to be conscious of the importance of maintaining 
ethical behaviour for the sustainability of the planet [7,8]. Many times, citizens are not aware of the actual 
consequences of their actions towards the Earth system [1]. Therefore, there is a need to include in the 
curricula of the schools and universities to, at least, prepare the future society for the great challenges 
it faces. Society needs tools to face the great challenges of the near future, and it is through education 
that we will meet this demand. Understanding the Earth system is essential to recognize what the planet 
needs us to do, and geoethics could be a great tool to do so [1,8]. 

It is particularly important to teach geoethics to future geoscientists ensuring they have the means to 
develop their work following ethical principles which are vital for the protection and development of the 
planet and society. Education on geoethics can also help them to deal with the increasing societal issues 
[8,9]. Geoethics can have a key role in making geoscientists understand the importance of their social 
role and the duty to serve society [1,4,7]. However, geoethics is not part of the educational curricula [8]. 

One important element for future geoscientists is the “Geoethical Promise”. This latter was published in 
2017 [5] and has a similar purpose to the “Hippocratic Oath” but it is intended for future geoscientists. 
This promise pretends to emphasize the duties for a good practice of geosciences and reflects the 
conduct geoscientists should have to guarantee the fulfilment of their ethical duty towards society and 
the Earth system. It is expected to make future geoscientists aware of their role and duties in the 
investigation and practice of geosciences [5,10]. The commitment assumed by future geoscientists 
when making the “Geoethical Promise” can raise a greater sense of responsibility in their relationship 
with the Earth system and society and enhance their professional lives. 

Geoethics has a wide range of applications such as the use of natural resources, land and water 
management, geological risks management, climate change, public health, education, and 
environmental protection [4]. These latter are some examples of global issues that society needs to face 
in order to reach sustainability. Thus, geoethics can contribute to sustainable development bringing new 
approaches to reflect and seek solutions for the current global challenges [7]. The global issues 
mentioned are addressed in the 2030 Agenda for Sustainable Development [11] which intends to 
change the current global panorama, instigating actions that allow protecting the planet and contributing 
to the development of society and the economy. Having into account the ethical, social, and cultural 
implications of the decisions it is expected to improve the way society interacts with the planet [7,12]. 
Therefore, geoethics can help to accomplish several Sustainable Development Goals (SDGs) of the 
2030 Agenda. 

2 METHODOLOGY 
This study aimed to evaluate if higher education geosciences’ students developed knowledge about 
geoethics and its connection with sustainable development after an intervention programme. The 
present research is both quantitative and qualitative, following a mixed-methods methodology. 
Quantitative data was collected resorting to a questionnaire, while qualitative data was gathered through 
the referred questionnaire and interviews. 
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2.1 Sample 
The convenience sample of this research comprised seven students (n=7) that participated with their 
voluntary consent, and the investigators assured the confidentiality of the data. The participants were 
enrolled in the curricular unit of hydrogeology, most of the students (n=6) attend the higher education 
first-degree course of geology and one (n=1) was enrolled on some geology curricular units. The sample 
comprised four female students and three male students ranging from 19 to 33 years old (average 
age=23 years). 

2.2 Instruments 
The research instruments used in the present study were a questionnaire and an interview script. The 
first one was implemented before the intervention programme, while the second one was applied 
afterward. 

The questionnaire intended to understand the students’ notions about geoethics and its connection with 
sustainable development. Some questions of the questionnaire were closed (n=11), while the others (n= 
4) were open. Also, in several questions, a Likert scale was used (n=4). The interview script used in the 
final interviews pretended to ascertain the development of knowledge about the same thematic of the 
questionnaire. All the questions present in the interview script were open questions (n=13). 

The questions of both instruments can be classified into 7 categories: 

a) Theoretical aspects of geoethics; 
b) Application of geoethics and its values in the research and practice of geosciences; 
c) Responsibility of geoscientists; 
d) Relationship between geoethics and citizens; 
e) Potentiality of geoethics for future geoscientists; 
f) Contributions of geoethics to sustainable development; 
g) Contributions of geoethics to the achievement of the SDGs of the 2030 Agenda. 

The questionnaire and the interview script were previously validated by three experts on geoscience 
education, geoethics, and sustainable development. 

2.3 Procedure 
To achieve the aforementioned aim of this study an intervention programme was designed. In the first 
place, students fulfilled the questionnaire. Although not timed this task took about 20 minutes. After that, 
a lesson about geoethics and its connection to sustainable development took place. The lesson lasted 
2 hours and started with an initial presentation about the mentioned thematic. Afterward, students 
worked in groups of three to five individuals to perform several tasks which included answering questions 
about geoethics, discussing geoethical thinking, reflecting upon the values that guide their decisions, 
and discussing global issues. At last, the interviews were conducted after the class, took place online 
through the platform Zoom®, and lasted 25 to 45 minutes long. The analysis of quantitative data was 
conducted on the software IBM SPSS®, version 26. The interviews data was submitted to content 
analysis resorting to the software NVivo®, version 12. 

3 RESULTS 

3.1 Questionnaire results 
The results of the questionnaire revealed the students’ notions about geoethics and its connection with 
sustainable development before the lesson described in the procedure. In table 1 are presented the 
results regarding the closed questions according to the categories listed in the instruments section. 

Concerning the agreement with the statement “Geoscientists have an increased responsibility towards 
planet Earth because of the nature of their professional activity” (Q3) a justification for the answers was 
asked to the students. One student who has partially agreed with the statement justified his/her answer, 
arguing that each citizen has a responsibility towards the Earth but geoscientists, due to the nature of 
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their profession, have an increased responsibility regarding the planet. Another one referred more 
professionals have the responsibility for the Earth as well as all of society. 

Table 1. Categories, questions, options and frequencies of answers to closed questions of the questionnaire. 

 Question Options f (%) 

A Q1. Have you ever heard of geoethics? 
Yes, and I know what it means. 
Yes, but I do not know what it means. 
No. 

2 (28.6) 
5 (71.4) 
0 (0.0) 

B Q2. I consider it important to have ethical conduct 
for the professional practice of geosciences. 

Totally agree. 
Partially agree. 
Not agree nor disagree. 
Partially disagree. 
Totally disagree. 

7 (100.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

C 
Q3. Geoscientists have an increased responsibility 
towards planet Earth because of the nature of their 
professional activity. 

Totally agree. 
Partially agree. 
Not agree nor disagree. 
Partially disagree. 
Totally disagree. 

4 (57.1) 
3 (42.9) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

D 

Q4. Geoethics is the “research and reflection on 
the values which underpin appropriate behaviours 
and practices, wherever human activities interact 
with the Earth system”. Do you consider it an 
important scientific area for the future of society? 

Yes, it is essential. 
Yes, but it is not essential. 
No. 

7 (100.0) 
0 (0.0) 
0 (0.0) 

E 

Q5. Bearing in mind the definition of geoethics 
explained above, do you consider that the inclusion 
of geoethics in the higher education curriculum of 
courses in the field of geosciences is important? 

Totally agree. 
Partially agree. 
Not agree nor disagree. 
Partially disagree. 
Totally disagree. 

4 (57.1) 
3 (42.9) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

Q6. According to your previous answer, would you 
be in favour of the existence of a “Geoethical 
Promise” to be assumed by future geoscientists? 

Yes, it is essential. 
Yes, but it is not essential. 
No. 

6 (85.7) 
1 (14.3) 
0 (0.0) 

F 

Q7. Are you familiar with the thematic of 
sustainable development? 

Yes. 
No. 

6 (85.7) 
1 (14.3) 

Q8. Bearing in mind the definition of geoethics, do 
you consider that this is a scientific area with the 
potential to contribute to sustainable development? 

Yes, it is essential. 
Yes, but it is not essential. 
Yes, but I lack more knowledge about the subject. 
No. 

5 (71.4) 
0 (0.0) 
2 (28.6) 
0 (0.0) 

G 

Q9. Do you know the “2030 Agenda for 
Sustainable Development” of the United Nations 
and its goals? 

Yes, and I know what it is about. 
Yes, but I do not know what is about. 
No. 

0 (0.0) 
3 (42.9) 
4 (57.1) 

Q10. Do you consider the “2030 Agenda for 
Sustainable Development” and its goals relevant 
for the current panorama of our society? 

Considers very relevant. 
Considers partially relevant. 
Not considers relevant nor irrelevant. 
Considers partially irrelevant. 
Considers totally irrelevant 

4 (57.1) 
1 (14.3) 
2 (28.6) 
0 (0.0) 
0 (0.0) 

In an open question, when asked to write a sentence about the meaning of geoethics, two students 
(n=2) gave a satisfactory definition saying geoethics is related to the relationship between human 
activities and the Earth system and referring that judgment is needed to taking decisions concerning 
positive and negative consequences of human actions. 

Students were asked to justify their Q8 answer, and those who answered geoethics is essential (n=5) 
claimed that geoethics could contribute with awareness, values, and practices to ensure sustainable 
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development and harmony between actual and future generations. Furthermore, they valued the 
interactions between society and the planet as fundamental for the future of both. Notwithstanding, one 
(n=1) of the two participants who said they lacked knowledge about the thematic referred that 
sustainable development is harder to achieve without a basic notion on geoethics. The other one (n=1) 
said that interactions with the Earth system should be assessed given the consequences they represent 
for society. 

Sustainable Development Goals were presented to the students, and they were asked to relate 
geoethics and its potential contributions to three of the presented goals if they have given a positive 
answer to the Q8. The goal most selected by students (n=5) concerns the role geoethics can play to 
ensure water and sanitation supply for all citizens (SDG6). “Climate action” (SDG13) was selected by 
four students (n=4) that recognized the role geoethics can play in dealing with global climate change. 
Finally, three students (n=3) thought geoethics is useful for sustainable life on land management 
(SDG15). At the end of the questionnaire, students who affirmed that geoethics is essential to contribute 
to sustainable development were asked to suggest a contribution that geoethics can give to the SDGs 
achievement. Four of the seven students (n=4) were able to point out the contributions asked. The 
justifications mentioned geoethics plays a role in sustainable development, contributing to the 
communication between geoscientists, governments, and authorities concerning resource exploitation, 
to the awareness concerning global problems and how to solve them, to sustainable water management, 
and communication of scientific information to society. 

3.2 Interviews results 
The results of the interviews showed the students’ knowledge about geoethics and its connection with 
sustainable development after the intervention programme. In table 2 are presented the results 
regarding the questions according to the categories listed in the instruments section. 

Four participants (n=4) were able to completely define geoethics as an interdisciplinary scientific area 
regarding the investigation and reflection about decision-making whenever human activities interact with 
the Earth system and that helps to guide behaviours and practices. Also, they referred that geoethics 
deals with ethical implications, awareness, and respect for the Earth and society, concerning activities 
that geoscientists and the society develop towards the planet. A respondent claimed “geoethics is 
related to the awareness and respect that geoscientists have for the Earth system in the exercise of 
their professional activities, and not only that, it also applies to the general public”. Two students (n=2) 
could describe geoethics satisfactorily, claiming that it aims to achieve awareness, good practices, and 
responsible decisions in geosciences considering geoethical values. All participants identified areas that 
contribute to geoethics, six of them (n=6) named all the areas while one (n=1) forgot economy. 

All students (n=7) considered geoethics can help the exercise of geosciences. They pointed out 
geoethics can help to raise awareness and to predict the consequences of geosciences investigation 
and practice. It can also play a vital role in informing decision-makers of the best way to act and 
contribute to improving geoscientists’ actions for planetary protection. A participant said that “geoethics 
is related to the awareness and respect that geoscientists have for the Earth system in the exercise of 
their professional activities, and not only that, it also applies to the general public.”. Respondents also 
talked about the ethical guidance geoethics can give to geoscientists when considering geoethical 
values in their decisions. Participants claimed that ethical values are a guideline for making good and 
responsible decisions to protect the planet, society, and the common good. Furthermore, these kinds of 
values should be used on the investigation and practice of geosciences for good professional conduct. 
Relating to social values, students pointed out that geoscientists’ decisions must consider society, not 
forgetting its needs. Geoscientists also have the duty to educate citizens about the consequences of the 
decisions they make. The interviewees argued that cultural values help geoscientists to raise a 
recognized geoscientific culture and contribute to the conservation of the abiotic elements. A student 
said “geoethical values can be useful for geoscientists because they can make better decisions for each 
situation to protect our planet and educate citizens. Ethical values can prevent them from doing certain 
things wrong and can help them decide ethically. Social values can help to keep society and its needs 
in mind and to know how to adapt measures for each population. Cultural values can help geoscientists 
know how to maintain the geoscientific culture, protect and respect the culture of geosciences”. 
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Table 2. Content analysis categories of student responses in interviews  
and respective absolute frequencies and percentages. 

 Content analysis categories f (%) 

A 

Describes what geoethics is in a complete way 
Describes what geoethics is in a satisfactory way 
Does not describe what geoethics is 

4 (57.1) 
2 (28.6) 
1 (14.3) 

Identifies all areas that contribute to the interdisciplinary nature of geoethics 
Identifies some of the areas that contribute to the interdisciplinary nature of geoethics 
Does not identify any area that contributes to the interdisciplinary nature of geoethics 

6 (85.7) 
1 (14.3) 
0 (0.0) 

B 

Considers geoethics important for the exercise of geosciences and indicates its contributions 
Considers geoethics important for the exercise of geosciences, but does not indicate its contributions 
Does not consider geoethics important for the exercise of geosciences 

7 (100.0) 
0 (0.0) 
0 (0.0) 

Describes how geoethical values can support geoscientists' decisions 
Describes how some of the geoethical values can support geoscientists' decisions 
Does not describe how geoethical values can support geoscientists' decisions 

2 (28.6) 
5 (71.4) 
0 (0.0) 

C 
Is capable to describe geoscientists' responsibilities in all domains 
Is capable to describe geoscientists' responsibilities in some of the domains 
Is not capable to describe geoscientists' responsibilities in any domain 

5 (71.4) 
2 (28.6) 
0 (0.0) 

D 
Values geoethics for the common citizen and indicates contributions to their decision making 
Values geoethics for the common citizen, but does not indicate contributions to their decision making 
Does not value geoethics for common citizen decision making 

7 (100.0) 
0 (0.0) 
0 (0.0) 

E 

Is in favour of teaching geoethics and mentions its potential effects 
Is in favour of teaching geoethics but does not mention its potential effects 
Takes a stand against the teaching of geoethics 

6 (85.7) 
0 (0.0) 
1 (14.3) 

Recognizes the relevance of the Geoethical Promise and justifies its opinion 
Recognizes the relevance of the Geoethical Promise but does not justify its opinion 
Does not recognize the relevance of the Geoethical Promise 

7 (100.0) 
0 (0.0) 
0 (0.0) 

F 

Describes the role geoethics can play in sustainable development 
Does not describe the role geoethics can play in sustainable development 

7 (100.0) 
0 (0.0) 

Mentions the contributions that geoethics can give to the three pillars of sustainable development 
Mentions the contributions that geoethics can give to some of the pillars of sustainable development 
Does not mention the contributions that geoethics can give to the three pillars of sustainable 
development 

5 (71.4) 
2 (28.6) 
0 (0.0) 

G 

Clarifies the extent to which geoethics can contribute to the SDG7 
Does not clarify to what extent geoethics can contribute to the SDG7 

4 (57.1) 
3 (42.9) 

Explains how geoethics can contribute to the SDG12 
Does not explain how geoethics can contribute to the SDG12 

7 (100.0) 
0 (0.0) 

Designates contributions that geoethics can give to the SDG13 
Does not designate contributions that geoethics can give to the SDG13 

7 (100.0) 
0 (0.0) 

Students considered that individually, geoscientists must respect ethical values along with the duty to 
protect the planet and society. Geoscientists must also consider all solutions for the problems they face 
and choose the best ones considering its outcomes resorting to truthful scientific data. Students think 
that at an interpersonal level, geoscientists have to create a good working environment by cooperating, 
being fair with each other, sharing ideas, and respecting the different perspectives to find the best way 
to act towards the planet. On the societal domain, participants highlighted the need for geoscientists to 
communicate scientific knowledge to society so that it could be understood by all citizens guiding them 
in their behaviours and decisions regarding the planet and raise awareness regarding global challenges. 
Moreover, students mentioned that geoscientists should always look for ways to act that do not 
jeopardize society considering its needs in the first place. One interviewee said “in societal terms it has 
a lot to do with communicating what is discovered to society: On one hand, to shape its behaviours that 
have a great impact on the planet's evolution and, on the other hand, because we know that our 
authorities will also look for measures that in some way please the population”. Finally, regarding the 
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responsibility towards the environment, participants considered that geoscientists must recognize their 
actions will impact the planet and must always look for practices that have minimal or no negative 
consequences for the environment, preventing unnecessary risks. Moreover, they think geoscientists 
must always privilege sustainable actions, inform decision-makers of the best sustainable measures for 
the problems faced, and guide society towards life in balance with the planet. 

Participants said geoethics and its values could raise citizens' awareness to prevent decisions that harm 
the planet and, also, to help them shape better and ethical behaviours towards sustainability. Likewise, 
geoethics can improve citizens’ knowledge about geoscientific interventions guiding them to demand 
balanced decisions. One student claimed that “geoethical values can help citizens to better make their 
decisions, because if they have the basic knowledge of geoethics they will be working directly with the 
geoscientist and helping to maintain the Earth system and the society”. 

Six respondents (n=6) are in favour of teaching geoethics to future geoscientists and stated that it would 
be useful for their better decisions considering the ethical implications of their work. They also pointed 
out geoethics can help future geoscientists to advise decision-makers about the best options they can 
take, having into account several aspects that surpass, for example, economic interests. Additionally, a 
student said “the teaching of geoethics is important, not just for geoscientists and not just in higher 
education. It is important throughout schooling”. All participants (n=7) recognized the relevance of the 
“Geoethical Promise”. They think geoscientists who assume the promise feel a commitment regarding 
their conduct, being more aware and responsible concerning their decisions and respective 
consequences. Also, one participant referred that the promise “reflects the conduct that must be followed 
to ensure the best sustainable decisions are made, assuring them do not compromise future 
generation”. 

All students (n=7) were able to explain the role geoethics can have on sustainable development stating 
that, as an interdisciplinary area, geoethics can support decisions aligned with sustainability and can 
make society rethink the interactions with the planet. Moreover, they find geoethics can raise society's 
awareness to improve its behaviours towards the planet considering its current challenges and can set 
geosciences at the service of sustainability. Concerning the environmental dimension of sustainable 
development, students claimed geoethics could bring knowledge about the Earth system that could 
increase better decisions according to sustainability. They consider geoethics “can make people think 
about using more renewable resources and techniques that do not exploit non-renewable one, even if 
they are cheaper or more efficient in the short term” and helps society think about the pros and cons of 
this change. On a social dimension, participants pointed out geoethics can educate society, influence, 
and guide its choices and attitudes that must always consider sustainable development. Also, it was 
referred that geoethics can alert and teach society about Earth-related problems, like global warming, 
and can contribute to a better distribution of resources and wealth. Regarding the economic dimension, 
students claimed geoethics could help to have a global view of the investments considering different 
perspectives and aspects, ensuring that not only profits are considered but also the sustainability of the 
planet. Furthermore, they stated geoethics could help avoid unfair situations and that, as said by one 
student, it “could help in a more equitable distribution of resources and wealth”, ensuring that every 
citizen has equitable access to resources and wealth”. 

Four respondents (n=4) were able to clarify contributions geoethics can give to guarantee access to 
affordable, reliable, sustainable, and modern energy for all citizens (SDG7). Students affirmed that 
geoethics could help society remember that energy needs to be available for all and should not be 
privatized. So, one said geoethics could support geoscientists “to advise politicians in a geoethical way, 
being more successful in securing these energy sources for everyone” and to find solutions for that 
social justice to happen. Furthermore, participants claimed geoethics could also encourage the use of 
renewable energy sources preventing impacts that come with the use of fossil fuel. All respondents 
(n=7) indicated contributions geoethics could give to ensure sustainable consumption and production 
patterns (SDG12), stating that geoethics can raise awareness about the current unsustainable patterns, 
as showed in this answer: “it could help to convey information and publicize the consequences that high 
consumption and production patterns bring”, help society to see the consequences of that, and promote 
behaviours’ change, supporting sustainability”. Concerning climate change, all students (n=7) were able 
to define contributions geoethics can give to irradicate it. They stated that geoethics could help to 
diminish the use of fossil fuels and replace them with sustainable resources advising decision-makers 
of the importance of that change. They also acknowledged that geoethics could educate society on the 
need to adopt measures to fight climate change and its impacts on the planet. A participant referred that 
“geoethics can help governments to adopt measures that can revert some of the consequences that 
climate change is having. I think geoscientists has the role and duty to advise the responsible bodies”. 
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3.3 Global analysis of results 
In the questionnaire, students demonstrated being aware of the importance of maintaining ethical 
standards when practicing geosciences. Some referred to the key role geoscientists play towards the 
Earth system but did not leave citizens' responsibility behind. The familiarity with geoethics is low 
between participants but all students considered it essential for society's future. They recognized the 
relevance of teaching geoethics and gave importance to the “Geoethical Promise” as fundamental to 
future geoscientists. Almost all participants knew about sustainable development but demonstrated they 
were not familiarized with the 2030 Agenda for Sustainable Development and its goals. However, most 
participants claimed the latter to be crucial for the current society, revealing some inconsistency 
concerning the previous question. Even with some students lacking knowledge about the synergy 
between geoethics and sustainable development, all believed that geoethics can play an essential role 
in sustainability and gave reasonable justifications. Clean water and sanitation supply, as well as climate 
action, were the SGDs most referred by students concerning the contributions geoethics can give to 
achieve these goals. They justified their choices by pointing out geoethics can help to better 
communication and awareness about the current status of the Earth system. 

Students showed that have learned about geoethics and its connection to sustainable development. 
After the intervention programme participants developed knowledge about what is geoethics and about 
what role it can play in the professional lives of geoscientists and in common citizens' conduct. Moreover, 
they were able to explain the importance of geoethical values to geoscientists' decision-making and 
gave importance to teaching geoethics to future geoscientists and to the “Geoethical Promise”. 
Concerning the connection between geoethics and sustainable development, students recognized the 
role geoethics can play in guaranteeing the sustainability of the planet and its contributions to the three 
dimensions of sustainable development. They also pointed out geoethics can help achieve specific 
SDGs, namely SGD7, SDG12, and SDG13, designating contributions of great relevance to the 
achievement of these fundamental goals. 

Comparing the answers of the questionnaire and interviews is clear that the notions about geoethics 
and its main characteristics improved as well as about the evident relationship between geoethics and 
sustainable development. Students were able to deepen their knowledge about the importance of ethical 
conduct for the exercise of geosciences and society in general, giving inputs about the role geoethics 
can play in shaping better behaviours towards the planet. Participants understood and demonstrated 
they learned about the responsibility geoscientists have in their professional lives providing examples of 
their responsibilities, which are vital for good conduct when practicing geosciences. Students 
demonstrated they learned about the support geoethical values can give to geoscientists' decisions, 
classifying ethical, social, and cultural values as fundamental to guide choices in which different 
perspectives need to be taken into account to better manage the Earth system. As it happened in the 
questionnaire, almost all participants stated that it is crucial to teach geoethics to future geoscientists 
and explained the benefits it can represent in their future professional lives and the contributions this 
education can give to a healthy relationship towards the planet. Accordingly, students positioned 
themselves in favour of the “Geoethical Promise”, expressing that this commitment can help raise 
awareness of the geoscientists about the role they daily play. Contrasting the answers given on the 
questionnaire and the interviews is evident that respondents understood the relationship between 
geoethics and sustainable development. They could establish a clear interconnection between those 
two subjects, clarifying that geoethics can be part of the pathway for sustainability. 

4 CONCLUSIONS 
Geoethics is a recent field of knowledge that can surely help to establish a better relationship between 
humans and the Earth system. Also, it can play a fundamental role in sustainable development and 
contribute to a better process of decision-making towards the Earth system and society. The present 
study shows that teaching geoethics can allow to develop and deepen the students’ knowledge about 
the role geoscientists should have when interacting with the planet. Also, teaching geoethics can make 
students aware of the contributions geoethics give to sustainable development. Moreover, the 
intervention programme increased the knowledge and understanding of students about the importance 
of having an ethical attitude when acting for planetary protection. Overall, students gained knowledge 
about how geoethics can change the approach of geoscientists and society on issues related to the 
Earth subsystem's dynamic. It becomes highlighted that teaching geoethics is of utmost importance for 
guiding future geoscientists and citizens to develop sustainable societies. 
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Abstract 
When Higher Education Institutions (HEIs) switched to emergency remote learning in March 2020, no 
one could have predicted that the situation would remain unstable for the subsequent semesters. In fact, 
many HEIs worldwide were obliged to incorporate hybrid or distant forms of education in the 2020-2021 
school year. Over the past three semesters, one HEI in Switzerland created and conducted a targeted 
survey to gauge student responses to this exceptional learning mode. With an average survey response 
rate of 53.1% over the four surveys, what was found can be encompassed by one broad theme – self-
efficacy. Students need self-efficacy to motivate themselves, to use learning technology in a goal-
oriented way, effectively follow their courses and successfully complete them. Through student 
comments, the encompassing theme of self-efficacy was divided into three essential areas: Motivation, 
Course Content, and Technology. Grounded in the literature and supported by our results, motivation is 
examined through emotion, time management, community building, and self-discipline. Course Content 
includes interaction, objectives and tasks, methods, and feedback. Technology is addressed through 
accessibility, knowledge, usability, and support. Previous literature has focused on the opportunities 
(i.e., more flexibility, autonomy, and active learning) and challenges (i.e., less interaction, lack of support, 
and technology issues) that remote learning has entailed. While many students have struggled in this 
new learning environment, others have thrived. For this reason, we focused our analysis on student 
perceptions of their learning and the control they had over how and when they would learn over the past 
three semesters. Further, we aimed to assess if their comfortability with and acceptance of remote 
learning has shifted over time. According to our findings, student perceptions of remote learning (hybrid 
followed by completely remote) showed steady progression in the first semester. The overall impression 
of remote learning rose from 53.8% in April to 67.8% in the June 2020 survey for ‘quite good’ and higher 
yet dipped to 62.8% in the December survey and to 54.5% in June 2021. This decline could be related 
to the ‘Corona fatigue’ or the impression that the situation is not improving and never-ending. At the end 
of the spring semester 2021, students were asked to name the emotions they were feeling with remote 
learning in an open question. Words like demotivated, disappointed, tired, frustrated, and – most 
important – the missing social contact frequently appear in the student comments. Their words resulted 
in a 74.5% negative sentiment analysis. This paper analyses both the survey results and the student 
comments to provide a holistic image of student perceptions of learning in a remote environment as it 
evolved over the past three semesters. While the improving health situation and the COVID-19 vaccine 
have provided encouraging signs of a return to ‘normal’ education, the questions remain: What is 
normal? What will formal education look like moving forward? How can students be better equipped to 
cope with the uncertainty of these exceptional times? What support do they need? How can schools 
help students keeping their motivation? As the uncertainty reigns for the coming school year, HEIs need 
to create training programs and workshops to prepare students for the ‘new’ core skill they need to 
succeed, self-efficacy. 

Keywords: COVID-19, Higher Education, self-efficacy, motivation, technology, course content. 

1 INTRODUCTION 
Student satisfaction has been a popular research topic in education at all levels. In higher education, 
student satisfaction is defined as “students’ perceptions pertaining to the college experience and 
perceived value of the education received while attending an educational institution” [1] (p. 62) and is 
linked to the institution’s competitive advantage [2] [3]. If students have higher level of satisfaction, level 
of preparation rises and leads to greater development of higher skills, knowledge and experience [3]. 
Further, student satisfaction is positively correlated with program completion and performance [3] and 
can increase retention [2]. These findings from the previous literature were applicable for all types of 
learning environments. However, in March 2020, Swiss HEIS moved from traditional on-site courses to 
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emergency remote learning. No one could have predicted that the sanitary situation would remain 
unstable for the two semesters that followed. According to the literature on online learning, ‘the more 
positive learners’ online learning perceptions are, the more they will perceive support and benefits from 
their online learning process’ [4] (p. 3); thus, HEIs needed to address the immediate concerns of moving 
online with the implementation of a supportive learning process. The challenge was two-fold: Survive 
the semester and maintain the quality of the learning experience.  

One of the challenging areas was course quality which included interaction, objectives and tasks, 
methods, and feedback. In online courses, faculty need to spend more time trying to build a community 
(not just teach) [5]. Some of the quality indicators deriving from the literature were student-teacher 
relationships, prompt feedback, student support services, student-technical assistance, 
evaluation/assessment, and course structure [6]. These indicators as well as course goals and 
objectives and assessment rubrics should be clearly communicated to the students [1] [3]. Nonetheless, 
communication is a two-way street and is dependent on whether both parties are motivated to interact 
[7]. According to previous literature, student satisfaction was correlated with interaction and course 
structure [8]. Thus, through clear course structure and multiple opportunities for learning, students 
should, in theory, perceive their learning experience as meaningful, relevant, and interesting [1]. 

Another challenging area of moving to an online setting involved technology and the rapid shift from 
traditional classrooms that may have used minimal digital tools such as an LMS page, to fully online 
environments. Student perceptions about the LMS are based on system quality (i.e., technology), 
portability (download course materials), information quality (video quality, lecture time, etc.) and 
perceived ease of use (i.e., the level of confidence a person has towards a system that can improve its 
learning performance) [7]. In fact, studies have shown that students’ computer/Internet self-efficacy and 
motivation for learning had direct, positive effect on online learning perceptions and course satisfaction 
[4]. While instructional technology can provide opportunities to create active learning experiences [9], in 
the first emergency remote semester, many faculty members and students had little time to plan for 
innovative learning experiences. As the semester went on, many faculty members were able to find 
creative solutions and introduce more digital tools into their courses to encourage active learning.  

Perhaps the greatest challenge of moving from traditional face-to-face courses to an online setting 
involved motivation. From one day to the next, students were deprived of their ‘normal’ social contact 
with school, their professors, and their classmates. As reported in the literature, social presence and 
motivation are important variables for quality of online learning [8]. Yet, much of the motivation can be 
explained by varying levels of self-efficacy. By definition, self-efficacy is the level of confident that 
someone has to perform a particular task, activity, action, or challenge; this is a key component in 
student learning and satisfaction [10]. When students have a high level of self-efficacy, they can motivate 
themselves to stay focused, manage deadlines, and contribute in a positive manner to their learning 
journey. However, being away from the school, and the missing physical contact with their teachers and 
other students tested their self-efficacy and, subsequently, their motivation. Many students suffered from 
this lack of face-to-face interaction which led to a feeling of isolation [1] [11].  For this reason, it was 
important to create sufficient learner support and link the online activities to campus resources [11] that 
the students could rely on to find answers for any queries they may have had during these past three 
semesters.  

To gauge student perceptions over the past three semesters, one HEI in Switzerland created and 
conducted a targeted survey conducted four times in three semesters. Based on the previous literature 
on online learning environments and student satisfaction, the following research questions have been 
formulated:  

• RQ1: What were student perceptions of course quality, technology, and motivation over the past 
18 months?  

• RQ2: What emotions were expressed by undergraduate students over the past 18 months of 
remote learning modalities?  

2 STUDENT PERCEPTIONS 

2.1 Methodology 
Since the online courses began in April 2020, four surveys have been conducted at one Swiss business 
school via Lime asking students about their impressions on the online teaching. The first of these 
surveys was carried out after the first week of online courses (April 2020), the second after the first 
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semester taught partly online (June 2020), the third check was done in December 2020, not long before 
the end of the first semester completely taught online. The fourth and final survey covered the 
experience of the students in May 2021, shortly before the semester ended and after having completed 
more than two semesters of online courses. The questionnaire was reworked at every launch, including 
more specific questions as the online teaching advanced. All questionnaires were composed of closed 
as well as open questions, some of the closed questions left the opportunity to integrate comments, all 
of which were collected, classified according to their prevalence, and analyzed. The participation and 
number of open questions can be seen in Table 1. 

To display our results, a word-cloud was formed with the answers to the final question in the last survey: 
“How would you describe your feelings today in regard to the pandemic and online education with all its 
consequences?”. The 179 comments were translated into categories of feelings from frustrated to 
inspired or “happy to see the end” and put into the word-cloud creator www.wortwolken.com.  

Table 1. Number of respondents and participation in open questions 

 April 2020 June 2020 December 2020 May 2021 

Participation 319/564 314/560 291/559 249/524  

In % 56.60% 56.10% 52.10% 47.50% 

Number of open questions 4 5 10 5 

Number of comments (2211 total) 501 573 726 392 

Average per person 1.6 1.8 2.5 1.6 

3 RESULTS 
The student comments highlighted their specific needs regarding the online experience. Since April 
2020, we have gathered comments from the student community. The range of directly or indirectly 
indicated subjects can be seen in the figures 1 - 3, summarizing the different comments collected in the 
surveys. The main subjects revolve around course quality, technology, and motivation, showing the 
importance of interaction and self-efficacy in the online setting of the courses.  

3.1 Course Quality 

 
Figure 1. Student’s needs in online learning settings concerning course quality 

Course quality was reflected in themes such as group management, support, content, methods, and 
objects. Under ‘group management’, students commented on the human side of learning, that of social 
presence, communities, interactivity, and cohesion. As many courses include group work or group 
assessments, the relationships with their peers were crucial. The comments regarding group work were 
more negative than positive. Students commented on the added difficulty of trying to collaborate with 
their colleagues uniquely online. In traditional classrooms, they could have sat together to complete a 
project; online, they had to resort to finding time to meet digitally, share screens, and complete 
assignments. The comments on ‘support’, on the other hand, focused predominantly on the relationship 
between the learner and the faculty members. Under the ‘content’ comments, relevance and intelligibility 
were frequently cited. Students may have questioned what material (content) was being presented and 
how well they could understand its purpose. ‘Methods’ comments revolved around active learning and 
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this ability to ‘do’ tasks rather than learn by heart. Students also commented on the clarity and 
accessibility of any objects they needed to implement in their courses. Some of those ‘objects’, such as 
technology, have been further developed in Figure 2.  

3.2 Technology 

 
Figure 2. Student’s needs in online learning settings concerning technology 

Student comments regarding technology are reflected in Figure 2. To the left of ‘technology’, we can 
see the more technical issues that students experienced over the past three semesters. The comments 
mixed (positive and negative) for each of the items mentioned above. For example, the availability of 
the technological tools may have produced positive or negative comments, while the Internet quality 
was never cited in a positive manner. Connectivity also derived from both sides:  Students or teachers 
may have had difficulties with their internet connection. However, the Internet connection, while trying 
at times, was not an area that students ‘blamed’ their teachers; rather, it appeared to be an ‘accepted’ 
additional challenge in trying to teach and learn online. On the right side of ‘technology’, comments such 
as distraction, usability, and knowledge were commonplace. It comes as no surprise that distraction was 
only cited in a negative way, while usability and knowledge were mixed as they were dependent on the 
user’s (student’s) ability to manipulate the tools and seek support when needed. For instance, usability 
was summarized as the intuitive and fluid use of the tool and the support that was offered when the 
student encountered troubles manipulating the tool. Like faculty members, students, too, had to employ 
a ‘trial and error’ mindset when experimenting with new tools. If the used tool was able to integrate the 
actively or even playfully as for example it’s the case with online quiz tools such as Kahoot, Quizlet or 
Wooclap students would resent a bigger commitment and, subsequently, commented more positively 
on the tool itself. Still, this ability to succeed in the online environment firmly centred on one element, 
that of motivation. We can see in Figure 3 the summary of student comments regarding motivation.   

3.3 Motivation 

 
Figure 3. Student’s needs in online learning settings concerning motivation  
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From Figure 3, we can see the links between motivation and all other aspects of the online learning 
environment such as the course quality and technology. More specifically, it reflects the students’ 
motivation to engage with the course materials or to use new tools. On the right side of ‘motivation’ are 
the more specific words and phrases that derived from the student comments. From the learning side, 
students mentioned their different styles and their emotions regarding their learning journey, but many 
comments focused specifically on time management. For many students, this was one of the greatest 
challenges faced throughout the three semesters. Time management links to self-discipline and the 
continuous learning process. Students who lost track of time or who tried to learn in a stop and start 
fashion struggled more than students who consistently followed the courses (as if they were in the 
traditional classroom setting). In the online setting, they did not have the positive pressure (from their 
classmates or their teachers) to attend classes or complete assignments. In a traditional classroom, 
students who came unprepared knew that they risked being called upon for a response. This was less 
likely in the online setting; hence, without self-discipline and self-motivation, some students may have 
spent less time preparing for the courses and, subsequently, found themselves in a position of falling 
behind. Further, the traditional after class coffee or lunch was missing. Students who may have wanted 
to discuss course content or specific questions they may have had during the course were abruptly 
‘alone’ in their learning environment.  

3.4 Emotions 
There is one area, however, that is often overlooked in studies on student satisfaction, that of emotion. 
For this reason, a word-cloud was chosen as a means of demonstrating the emotional status of the 
students at the time of the surveys. As seen in Figure 4, the more often a word is repeated, the bigger 
the word becomes. From this word-cloud, we can distinguish the general feelings after the online 
semesters where students were asked about their state of mind concerning their general situation and 
the online teaching experience. 

 
Figure 4. Student’s feelings in June 2021  

Negative feelings such as exhausted or tired are mixed with positive emotions such as good, inspired, 
or motivated. From Figure 4, we can see that eight of the words are positive. In fact, the word ‘inspired’ 
was one of the most positive emotions from these surveys that appeared frequently. This was a 
surprising result as we initially posited that the emotional toll of the past 18 months would have 
demonstrated many more negative reactions. However, the outstanding and most employed adjective 
is ‘isolated’. Many students may have felt alone in their learning journey. Words such as ‘frustrated’, 
‘upset’, ‘shaken’, ‘weary’, ‘disappointed’, and ‘bored’ indicate a need to reconsider how the emotional 
needs of the students can be met.  

4 DISCUSSION 
RQ1: What were student perceptions of course quality, technology, and motivation over the past 18 
months?  

Our study, like previous literature, found that strong educator presence and quality course content are 
essential elements that contribute to student satisfaction [11]. Social presence derives from both faculty 
and students who project personal characteristics and become ‘real’ people to each other [12]; this is 
important in motivation and a factor for student satisfaction. Thus, students were challenged to find more 
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effective learning strategies that would lead to higher levels of academic performance and course 
satisfaction [2]. In the online setting, the evidence that students are directly responsible for their learning 
outcomes [9] was more noticeable, whereas this setting was also more demanding, at least for some of 
them. While student learning was previously based on facilitation from teachers, institutional influence, 
and the on-campus experience [9], over the past three semesters, students saw that another way of 
learning was possible.  

While there were many comments regarding technology (as seen on Figure 2), they focused 
predominantly on the ease of use or the Internet connections. The most critical observation linked to the 
time students spent on their computers to attend classes, do homework, or interact. Time management 
was mentioned in all surveys for many different topics. This links with previous literature that discusses 
time in both positive and negative manners. On the positive side, many students commented on the 
time saved by not having to commute back and forth from campus. They could have a longer lunch or 
do some house chores in between course. On the negative side, however, students mentioned the hours 
spent in front of a screen and the fatigue that accompanied it. Yet, they expected faculty to be available 
all of the time [12]. This created a mixed message of wanting to spend less time online but expecting 
faculty to be online at any time they may have a question. Further, most students returned home and 
had the additional challenge of organizing their time and space with other members of the family. By far, 
time was cited most often in the student comments.  

Another particularly common theme that appeared was the challenge of remaining motivated when 
learning online. More specifically, students commented on the ability or inability to experience active 
learning in the online community. Though group work was still expected, groups found it difficult to 
coordinate outside of class time for projects. They were obliged to hold group meetings via technology 
and spend more time in front of their screens. Students commented on the difficulties of ensuring 
inclusivity of all participants which is necessary to effectively completing a project. Thus, the necessity 
to create an online learning community with a feeling of connectedness to fellow learners [11] was crucial 
in the online setting students faced over the past 18 months.  

RQ2: What emotions were expressed by undergraduate students over the past 18 months of remote 
learning modalities?  

The Covid-19 pandemic was the greatest crisis HEIs have experienced. As crises include both 
challenges and opportunities, the way students responded to this crisis over these past three semesters 
summarized both aspects. From Figure 4, we noted that the students shared both positive and negative 
emotions, yet two emotions merit further discussion - inspired and isolated. The word ‘inspired’ suggests 
that many students thrived in these varying online modalities over the past 18 months, as this new 
experience offered them unexpected new insights: They may have found that the added freedom to 
control their learning journey was, in fact, a real opportunity. In the workplace, they will need to be able 
to activate their ability to self-motivate or to be autonomous and adapt to changing environments. For 
many students, the experience of the past three semesters gave them an overview of what the future 
workplace may hold for them. However, students were also quite verbal about the challenge side of a 
crisis, that is, the feeling of isolation. While they could connect in real-time with their teachers and 
colleagues, it was done via the screen. When the course was over, they were, again, alone in their 
learning environment. Before or after class, there was no possibility of chatting with the teacher or having 
a coffee with a classmate. These social elements were missed in these past three semesters.  

5 CONCLUSIONS AND RECOMMENDATIONS 
This study which spanned three semesters has led to some concrete conclusions. The first conclusion 
is the that the experience was perceived by students as both a challenge and an opportunity. This 
suggests that there is potential for keeping certain elements of online learning as we return to campus. 
While many HEIs intend to return to 100% face-to-face courses in autumn 2021, there is no guarantee 
that the sanitary conditions will allow this to happen. In that case, faculty members need to be prepared 
to move online (either completely remote like last autumn or in a hybrid or hyflex manner). Yet, even if 
the courses can remain face-to-face, these 18 months have obliged all HEI stakeholders to reflect on 
their teaching and learning practices. Traditional teaching does not necessarily mean ‘best’; certain 
elements of blended learning and digital learning environments proved to be effective. However, the 
‘trial and error’ methods used in the past three semesters should be complemented with training 
programs on blended learning pedagogy and tools. Our suggestion is to offer trainings or workshops to 
both faculty members and students to effectively navigate the online learning environment moving 
forward. HEIs should not view these past three semesters as something they ‘survived’; rather, they 
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should embrace the opportunities to make sustainable changes to the teaching and learning in their 
institutions. If this pandemic has offered them the possibility to try new tools or reorganize their course, 
it might be worth reflecting on what needs to remain and what needs to be changed. The one thing we 
know for sure is that we do not know what the next semester(s) may hold; thus, we need to be flexible 
and embrace what comes our way.  
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Abstract 
Mentoring as a pedagogical technology has a rich cultural tradition. This method of non-formal education 
has been used in the history of world cultures since ancient times. Mentoring technology has shown its 
effectiveness in the system of general and higher education, in industrial training. The versatility and 
variety of effective models of mentoring have led to its widespread use in modern educational practice. 
Educational mentoring in a general education school can be aimed at solving a number of actual tasks: 
adaptation to changing conditions of education, stimulation of independent cognitive activity, support for 
low achieving children, development of flexible competencies, introduction to moral values, construction 
of life prospects, etc. 

The teacher's work as a mentor is a new competency. Mentoring responsibilities require a renewal of 
knowledge and the development of partnership skills. Mentoring is often initiated by school 
administrators. In this case there is a formal attitude of teachers towards mentoring functions. One of 
the reasons for this attitude may be the low awareness of teachers about the pedagogical potential of 
mentoring in solving practical tasks. Moreover, there is a lack of experience in participating in such 
activities at the stage of professional education and during the period of adaptation to the workplace. 
This reduces the effectiveness of motivations for implementing different models of mentoring, such as 
personal interest and confidence in success. These circumstances highlight the problem of finding 
effective ways to activate teachers' motivation to implement mentoring activities in school. 

Modern methods of popularizing pedagogical knowledge can be used to solve this problem. One of 
them is the method of cinema pedagogics. Its potential allows to trigger the effect of activation of motives 
to activity on the basis of the experience of emotional empathy and its discussion. In this regard, the 
aim of our article is to justify the use of cinema pedagogics as an effective way to activate the motivation 
of teachers to carry out mentoring activities in school. 

In the study we rely on the methodological idea expressed by A.N. Leontiev. It is the idea of shifting the 
motive to the goal. With regard to our study the realization of this idea consists in the fact that teachers 
find new meanings of mentoring activity in the course of active group work with film content. The richness 
of world cinematography allows us to choose films that reflect the theme of educational mentoring as a 
pedagogical tool. Reflexive discussion, expert commentary, and identification of pedagogical 
perspectives activate the teacher's personal interest in using the acquired knowledge in practice. During 
the testing of the method of cinema pedagogics, on the basis of a number of films a set of case studies 
for teachers was created, aimed at activating motives for the implementation of mentoring activities. The 
experience of their implementation in the system of additional professional education was demonstrated. 
According to the results of the approbation a survey of teachers of the Chechen Republic and 
Chelyabinsk region (Russia) was conducted. Analysis of empirical research data showed positive 
dynamics in changing teachers' attitudes towards mentoring as a pedagogical technology. The field of 
application of this method in the system of professional development was clarified. 

Keywords: Mentoring, general education school, teacher advanced training, cinema pedagogics method. 

1 INTRODUCTION 
This activity can be implemented in the system of advanced training and corporate training. It is worth 
using methods that take into account the real practice and aimed at actualization of the motives of 
positive change in their own pedagogical activity. Methods of pedagogical education, popularization of 
scientific and pedagogical knowledge and professional development are quite diverse. Among them, 
there are those that imply a complex impact on the intellectual, emotional, and motivational spheres of 
a teacher's personality. Such influence is provided by cinema pedagogics method. It can be argued that 
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the proposed method is an effective way to solve the problem under study. In the world cinematography 
there are films reflecting the theme of educational mentoring, which can be used as a basis for the 
development of methodological support of the educational process. Therefore, the aim of our article is 
to justify the use of cinema pedagogics method as an effective way to activate teachers' motivation to 
carry out mentoring activities in school. 

The term "mentor" has been described since ancient Greek mythology. The history of the development of 
world cultures this method of informal education has been used since ancient times. This technology was 
rethought in the XXth century and showed its effectiveness in the system of education, at work, in 
professional development. Its meaning consists in the interaction of the learner and the referent personality. 
The advantage of the technology lies in the fact that the development of personality occurs due to the 
orientation on the positive and successful experience of the tutor's activity. The subject of influence is 
introduced to a new kind of activity. The knowledge is exchanged during informal communication. 

The versatility and variety of effective models of mentoring have led to its widespread use in modern 
educational practice. The range of application of this technology is quite wide. Here is a short list of 
pedagogical tasks that can be successfully solved by using mentoring. This is adaptation to the changing 
conditions of education, stimulation of independent cognitive activity, support of low-achieving 
schoolchildren, development of flexible competencies, introduction to moral values, organization of 
social activity, team building, construction of life prospects, etc. It is not only the teacher who can act as 
a mentor. It can be a tutor, teacher of additional education, librarian, schoolchildren, and their parents. 
As a result, different models of mentoring have emerged in terms of functions, methods, and involvement 
of the subjects. 

The variety of mentoring tasks, organization models, and implementation methods makes it difficult for 
teachers to apply this technology. The activity of a teacher as a mentor or as an organizer of mentoring 
in a team of schoolchildren is a new competence. Consequently, mentoring duties require updating 
knowledge, mastering new ways of organization, forming a system of evaluation. Often such activity is 
perceived by the teacher as an additional burden beyond the scope of professional functions. Moreover, 
in order to be successful in pedagogical activities it is necessary to observe the application of the method 
in practice. Unfortunately, today's teachers have little awareness of the pedagogical potential of 
mentoring. There is a lack of experience in mentoring activities during the professional education phase 
and the period of adaptation to work. 

This raises the problem of attracting teachers' attention to mentoring as an effective pedagogical technology. 
Furthermore, it is necessary to find and activate intrinsic motives that contribute to the implementation of this 
activity. Teachers need to demonstrate the wide range of tasks addressed by mentoring, explain the efficacy 
of the methods, and introduce positive experiences with its application. This can help activate the motivation 
for these activities and increase personal interest and success in mentoring. 

Modern pedagogical science considers the idea of the influence of the social environment on personal 
development as a pattern. However, modern school practice is not always aimed at supporting the 
schoolchildren's personality. Teachers are searching for tools to help individualize the educational 
process and support personal development. These technologies have limitations. There is interest in 
existing pedagogical technologies that can be rethought and adapted to address current pedagogical 
challenges. One of these technologies is mentoring. 

2 LITERATURE REVIEW 
Analysis of the literature shows that mentoring technology has proven itself in pedagogical practice. 
Scientific periodicals present a generalization of the experience of applying this technology and a 
description of its possibilities for different levels of education. 

Mentoring as a social institution and pedagogical technology began to be comprehended and 
generalized in the world pedagogical science since the middle of the XX century. Publications aimed at 
comprehending its applicability for pedagogical tasks are of interest. V. Lester, C. Johnson pay attention 
to the role of mentor. The authors trace the historical roots of mentoring and determine its main features. 
This is the presence of a person who has a lot of experience, whose behavior is worthy of imitation. His 
function is to impart experience. Another aspect of mentoring is the dialogic form of knowledge exchange 
[1]. Some studies address the role of the teacher as a mentor. For example, G. Chianese writes that the 
role of the mentor is gradually becoming more complex. Mentor is an organizer of the formation of 
knowledge and competencies. However, at the same time it is a consultant who takes care of the 
motivation and development of mentees [5]. 
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David A. Decoster and Robert D. Brown noted that mentoring is an element of the educational system. 
The main thing in its organization is the interaction between the subjects - the teacher and the learner. 
This interaction should be a partner communication in order to be democratic and relaxed [2].  B.M. Bova, 
R.R. Phillips write about the pedagogical potential of mentoring. One of the authors' thoughts was that 
mentoring provides a holistic and individualized approach to learning. This organization of education can 
facilitate more than just the transfer of knowledge. During interaction, values and skills are learned [3]. 

Current research on this topic is aimed at summarizing the experience of applying mentoring in various 
educational systems. L.C. Ehrich, B. Hansford, and L. Tennent presented an overview of mentoring 
programs in education and other professions. Based on a broad base of empirical data, the authors drew 
conclusions about the key issues of mentoring organization. This study notes that mentoring technology 
contains positive effects. For example, there are cross-fertilization of knowledge and experience. However, 
the application of this technology requires knowledge and organizational skills [4]. 

Studies have emerged since the early 2000s that provide evidence that mentoring is a fairly effective 
instructional strategy used in the general education classroom. For example, a team of authors 
published the results of a study that demonstrates the specific application of mentoring in today's 
schools. It was found that mentoring in the practice of school teachers is mainly aimed at improving 
academic success, overcoming difficulties in learning. However, the effectiveness of mentoring 
programs is due to the establishment of a partnership relationship. One of the conclusions of this study 
was the recommendation to use mentoring as an educational methodology [6]. 

C.L. Sipe and A.E. Roder writes about the variety of goals of mentoring programs: improving academic 
performance, increasing athletic success, and promoting personal and professional self-determination. 
Such programs require formalization in order to be successful. This gives reason to consider mentoring 
as a pedagogical technology [7]. 

Another group of authors writes about successful experiences with school-based mentoring systems. 
This study is interesting in that mentoring was offered not only to solve some school problems. These 
programs supported the adaptation of a wide range of students. An objective evaluation showed that 
the partnership was valuable to the children. However, the application of technology requires a strategic 
approach. The programs should not be short-term. It is necessary to build the prospect of interaction in 
order that the necessary knowledge and skills our development [8]. 

Another line of research is related to the fact that for successful use of mentoring it is necessary to 
involve teachers in this activity and to use this technology as a way to train teachers. Therefore, the 
teacher receives a sample activity and can actively use the mentoring technology in his/her pedagogical 
practice [9]. 

Consequently, mentoring has established itself in the theory and practice of global education as a 
methodology, strategy, and technology of learning. It is quite actively used in the practice of school 
education. However, all researchers recognize that its use requires additional training of teachers to use 
the technology. 

Another area of research considered in the context of our study concerns teaching methods that activate 
the emotional and motivational sphere of adult learners. In particular, the existing research confirms the 
effectiveness of educational and educational impact of cinema. It also determines its potential in the 
professional training of teachers. 

D.R. Cole and J.P. Bradley presented a comprehensive study on the cognitive potential of exposure to 
movies [10]. The authors do not propose to use movies for education, but write about their 
developmental potential. 

L.M. Tillman and A.P. Bochner point out such a feature of cinema as the ability to present moral 
problems. As the authors write, viewers can independently and actively analyze and discuss the 
problems presented in films. The paper presents the experience of organizing students' learning based 
on watching and discussing films. An interesting feature of this study was the following. The information 
and the emotional experience gained were important for the students in the process of getting the 
experience of analyzing films. Also students were able to formulate their own position in relation to the 
problem in question [11]. 

J. Hartley (2009) notes that in the era of digitalization technologies and approaches to the organization 
of education must change. Media content is gaining popularity as an educational tool. Visualized 
knowledge is becoming a way to enhance learning. This way is based on gaining personal experience 
of developing one's own position. However, the transition to this way of learning can be difficult. Not only 
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intellectual, but also emotional and communicative ways of perceiving information and sharing 
knowledge are engaged. This requires pedagogical justification and application of adequate teaching 
methods. 

M.A.C.H. Petr and J. Krotký suggest using video training as a way to enrich and gain new experiences in 
teacher training. It is noted that this method of teaching not only transmits information, but is also aimed 
at the development of personal qualities, as well as emotional experience and motivational sphere. 

There are studies that describe experiences using digital video in the training of current teachers. One 
publication by European researchers notes that sharing views about the video they have watched will 
help achieve several goals. It is noted that the use of video as a teaching tool can help to foster free 
discussion of pedagogical issues, facilitate the development of teachers' points of view, and promote 
mentoring techniques. However, it is noted that the use of this method requires appropriate 
methodological justification [14]. 

Therefore, the scientific periodicals reflect the relevance of the technology of mentoring in the general 
education school. It is noted that this technology requires teachers to comprehend it. Consequently, it 
is necessary to organize training for teachers, including their motivation, demonstration of positive 
teaching experience. This may be facilitated by using the potential of films containing the example of 
raising and solving pedagogical problems. The use of video content in teacher training in professional 
development is a trend. The impact of a film allows one to independently identify a pedagogical problem, 
get emotional experience of its solution, develop one's point of view, see how this or that idea functions 
in an immediate communicative situation. Moreover, there is a need for methodological justification of 
such an organization of expanding the horizons and pedagogical experience. 

3 METHODOLOGY 
The methodology of our research is based on the ideas expressed by A.N. Leontiev. In particular, in his 
works, the scientist has put forward the position on existence of such effect, as shift of a motive on the 
purpose. At active comprehension of a subject of activity, its discussion takes place origin of the motive 
which is the basis of human activity. Active influence on this motive is realized in emotional, cognitive 
and communicative activities. This condition leads to the fact that the person has a real, achievable goal. 
This purpose becomes a basis for mastering or realization of a new kind of activity [15]. With regard to 
our study the realization of this idea consists in the fact that the teachers' attitude towards the 
implementation of mentoring changes during the group work with the film material. Emotional discussion 
activates the teacher's personal interest in using the acquired knowledge in practice.  

The implementation of these provisions is reflected in the methodological description of the organization 
of teacher training for the use of mentoring in everyday teaching practice. Specifically, in the organization 
of professional development courses that aim to enrich the scientific and pedagogical knowledge. Also, 
the proposed way of work can be used in corporate training. 

The content area of implementation is associated with the popularization of mentoring as a promising 
pedagogical technology. The teacher's task is not only to demonstrate the existing potential of mentoring 
technology, but also to help develop teachers' motivation to use it. The cinema pedagogics method is 
proposed as the main method of work. The implementation of this method involves following an 
algorithm of activities. 

The first stage is the selection of films in accordance with the proposed content. This material must meet 
certain criteria. Content should contain positive values and moral grounds. It should reflect a 
pedagogical problem. At this point, the film should demonstrate or reflect options for applying mentoring 
to solve pedagogical problems.  If these requirements are met, the video content will promote active 
understanding of the mentoring technology, develop a positive attitude towards it, and create motives 
for its application. Teachers, for whom the material is intended, watch and discuss the film. 
Consequently, they can form a personal motive for its application. Mentoring technology can evoke 
approval, acquire personal relevance, and show how to solve a real pedagogical problem. At the next 
stage it is necessary to carry out the viewing of the film. This can be independent viewing or 
demonstration of fragments of the film. Another important stage is a collective discussion of what has 
been seen. The application of this algorithm gives an opportunity to consider a real pedagogical 
situation. On the basis of this algorithm it is possible to form a case study, to formulate discussion 
questions. Using this methodological support, the teacher can direct the conversation in the necessary 
direction; facilitate the development of teachers' own point of view. As a result of perception, discussion 
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and reflection, motives for activity can be formed that promote the application of mentoring technology 
in real pedagogical practice. 

4 RESULTS 
The application of the cinema pedagogics method required the development of case studies on the topic 
of mentoring, which were tested in the practice of additional professional education of Russian teachers. 
These case tasks served as a basis for the organization of training implemented in various forms. We 
present an example of such case tasks.  

The teacher chose the film "The hard life of Ivan Semyonov, a second grader and a second year student, 
full of hardships and dangers" (1966, Russia) as the basis for one of the case studies. In this film the 
problem of searching for ways to improve academic performance is described and comprehended in 
artistic form. The main character is faced with the problem of inability to effectively organize his own 
academic activities. Methods of mentoring are actively used to solve the problem: family, student, 
pedagogical. The film demonstrates the implementation of these mentoring models. It shows not only 
the positive techniques, but also the difficulties that mentors have in solving the problem posed. It is 
interesting that children play the main roles in the film. Their reactions are very emotional and immediate. 
In this case, communication acquires the character of dialogue, which can be heard in real life. 
Moreover, the behavioral reactions also have a variety of points of view, depending on the age and 
status of the character. The movie has unexpected plot lines. For example, mentoring in "student-
student" system cannot be unequivocally described as successful. 

Accordingly, when formulating a case study task, the teacher describes the situation, offers to watch 
some fragments of the film, and formulates questions for discussion. 

• What kinds of pedagogical goal do teachers have? 

• What kinds of technologies are proposed to solve the pedagogical problem?  
• What kinds of mentoring models are considered as a means of solving the pedagogical problem?  

• What difficulties do mentors encounter?  
• Are these difficulties related to the shortcomings of the technology or to the organization of the 

activity?  

• What means were used to achieve the result?  
• What kinds of methods and models of mentoring could be used to increase the effectiveness of 

the pedagogical task? 

These questions are suggested to be discussed in groups. Then there is a synthesis and a discussion 
of the positive aspects of mentoring. The most important thing in this discussion is to form an 
individualized point of view. 

Another case study offered a perspective on using the potential of mentoring to overcome the challenges 
of growing up. This problem was discussed using the example of the movie "Good Will Hunting" (1997, 
USA). This film is characterized by a problematic formulation of the question of mentoring. Which type 
of mentoring will bring positive results: strict guidance of academic success or discussion of personal 
motivations and goals? This film was used as an example to discuss the problems of education, 
prevention of deviant behavior with the help of mentoring technology. The following questions were 
posed to this task: 

- What kinds of pedagogical goal is set in the organization of mentoring?  
- What kinds of mentoring models are proposed to be used?  
- What types of mentoring activities are most effective?  
- What kinds of mentoring options could you suggest? 

The discussion of these issues contributed to the expression of one's own opinions about how effective 
mentors using different technologies can be. 

The practice of using these cases showed that the teachers were actively involved in the discussion 
after watching the offered video material. Their statements were quite emotional and informative at the 
same time. Teachers expressed alternative points of view. They formed their own attitudes towards 
different models and modes of mentoring. Moral feelings were touched upon and positive emotional 
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experiences were actualized. General opinion expressed by the teachers after this work was that they 
had a new look at using a familiar technology. They saw its application in a real situation, could estimate 
pedagogical potential of the technology. This work contributed to the emergence of personal motivation 
to use the technology. There were also opinions that teachers would like to see this method of teaching 
in professional development practice and to use it in their own pedagogical practice. 

A study was conducted in order to confirm the effectiveness of applying the cinema pedagogics method 
to activate teachers' motivation to carry out mentoring activities in school. The information obtained was 
based on the processing of data from a questionnaire for teachers of general education schools. The 
research design involved interviewing respondents on the topic of the study. Measured parameters are 
teachers' attitudes towards mentoring, their internal readiness to carry out this activity, the impact of 
cinema pedagogics method on the formation of teachers' internal position towards mentoring. 

Criteria:  

1 Teachers' attitudes toward the need to implement mentoring activities in the school.  
2 Self-assessment of readiness to practice mentoring. 
3 Attitude towards the use of cinema pedagogics method as a means of popularizing mentoring 

technology. 

Teachers of schools of regional centers (large cities), small towns and rural settlements of Chelyabinsk 
region and the Chechen Republic (Russian Federation) took part in the study (a total of 220 people). The 
respondents were teachers of general education schools: teachers of general education subjects, class 
teachers, teacher-organizers, teacher-librarians. The results of the study are presented in the tables. 

Table 1. Criterion 1 - Teachers' attitudes toward the need to implement mentoring activities in the school 

Criterion levels Survey data 

Positive attitude to the need to carry out mentoring activities in 
school, a willingness to apply it in their own teaching practice 

79 %  

Mentoring is a modern pedagogical technology, a cautious 
attitude to its application in the school 

16,3 % 

Skepticism about the potential of mentoring technology, 
because it is difficult to adapt it to one's own teaching practice 

4,7 % 

Table 2. Criterion 2 – Self-assessment of readiness to practice mentoring 

Criterion levels Survey data 

Willingness to actively apply the technology of mentoring in their 
own teaching practice 

67,2 %  

Willingness to apply some elements of mentoring technology, 
awareness of the need for additional training 

21,8 % 

Unpreparedness to apply mentoring technology in one's own 
pedagogical practice 

11 % 

Table 3. Criterion 3 – Attitude towards the use of cinema pedagogics method  
as a means of popularizing mentoring technology 

Criterion levels Survey data 

Positive attitude to the use of cinema pedagogics method as a means of popularizing the 
technology of mentoring, an interesting emotional learning experience is obtained 

86.4 %  

The method had some impact, but not enough information is received 11.8 % 

The cinema pedagogics method did not allow to form a certain point of view and did not 
attract a clear interest 

1.8 % 
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The study data indicate that, after the implementation of case studies based on the use of cinema 
pedagogics method, educators developed an attitude toward mentoring technologies. The first criterion 
indicated the emergence of motivation to use mentoring in practice. This attitude can be characterized 
as positive. This attitude was expressed by almost 80% of the teachers. This indicates that the emotional 
impact of watching the film fragments helped to form a positive motive to think about the pedagogical 
potential of applying mentoring technology in school. 

The second criterion of the study reflected the formation of a pedagogical goal and intention to apply 
the mentoring technology in practice. Those educators who are ready to use the technology and those 
who can use some of its elements have developed an attitude toward the practical applicability of this 
technology. They are able to understand and apply some of the mentoring techniques in their own 
pedagogical practice. However, it is worth mentioning that it is difficult to use this way of working as a 
means of transmitting information, since for the teachers the emotional experience and the impression 
produced by the film was more important. 

The third criterion reflected the attitude towards the cinema pedagogics method as a means of 
popularizing mentoring technology. Most of the teachers have a positive attitude towards the use of 
cinema pedagogics method; they consider that they received an interesting emotional learning 
experience. It can be argued that the use of this method has an impact on the formation of motives and 
their transformation into goals and intentions in the organization of pedagogical activities.  

The information obtained can serve as a basis for selecting the content of additional educational 
programs, formation of methodological support of the educational process. Moreover, the potential of 
cinema pedagogics method for activating teachers' motivation to carry out mentoring activities in school 
was proved. The conclusions are relevant for organizing additional professional education for teachers 
on the issue of preparation for the use of mentoring technology in school. These materials can be 
implemented in a variety of forms of work, such as advanced training, corporate training, and distance 
education. 

5 DISCUSSION 
Mentoring technology is promising and multidimensional, but its application is complicated by the fact 
that its successful use requires additional training and internal interest of the teacher. Modern additional 
professional education discusses the use of effective ways of influencing the personal position and 
motivation of teachers to use modern pedagogical technologies. This problem can be solved by applying 
the cinema pedagogics method. This method influences the motivational and emotional spheres of the 
teacher’s personality allow organizing communication in the pedagogical community. However, the 
application of this method requires sufficient qualification of the teacher of the professional development 
institution, developed general culture, tact in communication. It also requires the knowledge of the 
algorithm of activity organization, the ability to organize a discussion and formulate the necessary 
conclusions. The peculiarities of applying the cinema pedagogics method in the system of additional 
professional education, necessary competences and methods of activity of a teacher applying this 
method are the subject of discussion. 

6 CONCLUSIONS 
This article explores the potential of using the cinema pedagogics method to activate teachers' 
motivation to carry out mentoring activities in school. It is revealed that mentoring is a fairly promising 
pedagogical technology, which aims to solve a set of pedagogical problems. However, this technology 
requires reflection by teachers. This can be facilitated by using the potential of films that contain an 
example of setting and solving pedagogical problems. Exposure to film allows you to independently 
identify a pedagogical problem, to gain emotional experience, to develop your point of view, to see how 
mentoring functions in a real pedagogical situation. Moreover, the application of the method of film 
pedagogy makes it possible to implement the idea of shifting the motive to the goal. The realization of 
this idea consists in the fact that teacher' attitudes towards the implementation of mentoring change 
during group work with film material. In addition, the application of cinema pedagogics method requires 
following a certain algorithm of actions presented in the article. 

The implementation of the theoretical provisions of the study was reflected in the organization of 
teachers' training for the use of mentoring in everyday pedagogical practice. In the course of testing the 
application of cinema pedagogics method to solve the problem of the study on the basis of a number of 
films a set of case studies for teachers aimed at activating the motives for the implementation of 
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mentoring activities was created. The experience of applying this technology during the implementation 
of additional professional education programs was demonstrated. The positive dynamics of teachers' 
attitudes towards mentoring as a pedagogical technology was established. The positive effects of using 
the cinema pedagogics method to solve the problem were revealed. The scope of application of this 
method in the system of professional development and corporate training of teachers of secondary 
schools was clarified. 
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Abstract 
Subjects including human physiology in health sciences degrees include a vast amount of concepts that 
merge cell biology, biophysics, biochemistry and anatomy, among others, posing a challenge for 
students at their first year in university studies. Physiology is a multidisciplinary topic focused in the 
study of complex interactions and processes, making emphasis in regulation processes that interact and 
influence each other. Thus, traditional teaching methodologies based in lectures often fail to mirror this 
complexity and interdependence between physiological concepts at the organism level; in this regard, 
modern physiology lectures have benefited by the establishment of ICT tools as a means to widen the 
scope of the traditional physiology class, providing a frame to contextualize and, importantly, to visualize 
the functioning of living cells at the organism level.  

With this complexity in mind, we have been working for several courses implementing visual tools to be 
used in the teaching of human physiology in health sciences degrees (Medicine, Physiotherapy, 
Odontology) testing their impact in student’s motivation. Throughout the development of these projects, 
we have shifted from a video-based development towards a graphic narrative-based set of exercises 
that use the potential of comics to represent not only concepts but sequential processes and 
interactions, finally merging both perspectives to enrich the physiology lectures. We herein present two 
different approaches: i) elaboration of audio-visual materials that combine an oral presentation with a 
comic-style visual language and metaphoric representations, and ii) use of a set of exercises based in 
the analysis and/or critical commentary of comic-book pages from different sources. Our results are still 
preliminary but provide an interesting example of how to enrich the teaching-learning process using 
novel methodologies that combine ICT and more traditional narrative resources for a strongly scientific 
topic.  

Keywords: health sciences, physiology, medicine, comics, critical thinking, creativity, graphic narrative, 
graphic resources. 

1 INTRODUCTION  
Since the establishment of the modern conception of physiology in the late XIX century, as a 
multidisciplinary field of knowledge strongly based in experimental observations, and mainly focused 
in the description of processes and regulatory mechanisms involved in the maintenance of a constant 
vital environment in normal life conditions, teaching of physiological sciences has shifted from a 
merely demonstrative way towards increasingly rationalized, problem- and experiment-based 
lectures. With the modern incorporation of the information and communication technologies (ITC) to 
the university classes, teachers have found and incredibly versatile way to communicate the 
complexity of physiological concepts, mechanisms and intricate interactions, often difficult to transmit 
given the intrinsic difficulty in representing cellular and molecular components. Although textbooks 
offer great graphical and visual representations, they usually rely on technical images obtained with 
methodologies the students barely understand, and moreover they should describe sequential and 
interactive processes with still images. This has led to the apparition of many graphical animations, 
infographics and multimedia videos developed by either academic or scientific outreach companies 
and science communicators which often include participation of graphic designers and illustrators that 
lead to visually attractive and compelling animated descriptions of physiological processes, like the 
video series Crash Course Anatomy & Physiology [1]. The usefulness of multimedia resources in the 
teaching of physiology has been analysed elsewhere [2, 3], something that we recently explored in 
the context of the teaching of General Physiology in the degree of Medicine at the University of 
Valencia. As we reported earlier [4], our team developed an introductory video for a series called 
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Invisible Physiology, in which we introduced some visually attractive images based in the artwork from 
the comic The OOBIK proteo-type [5], which we also used a source for activities based in the analysis 
of graphic depictions of physiological processes [6]. The subject of Human Physiology challenges 
students when it comes to introducing a complex field of processes, regulatory mechanisms and 
interrelationships between molecules that in turn requires a strong base in the knowledge of cellular 
and molecular biology. This lack of background adds to the fact that most cellular and molecular 
elements are presented as abstract entities which require considerable effort to interpret their true 
meaning. In recent years, the use of comics not only as a tool for bringing science closer to society, 
but also as a method of establishing bridges between health professionals and patients, or as a way 
of sharing experiences and particularities of certain pathologies, have been shaping what is known 
as the “graphic medicine” movement [7]. This idea is based on the use of graphic and sequential 
narrative, specifically comics and related forms of communication (animations, videos, infographics) 
for the dissemination and facilitation of learning concepts related to human health. The usefulness of 
the comic as a teaching tool is diversified to the point of proposing its use even at the level of medical 
consultation, to facilitate communication between doctors and patients [8]. There are various 
examples of works with this potential in the publishing market, either created ad hoc by patients and 
/ or health professionals or created independently as cultural works that have ended up constituting a 
tool used by health professionals in their interaction with patients, as is the case of Una posibilidad 
entre mil, by Cristina Durán and Miguel Ángel Giner Bou [9], on cerebral palsy and its socio-sanitary 
consequences. The usefulness of the comic as a means of communication that facilitates the 
“translation” of highly complex medical concepts is obvious, but at the same time it has been shown 
that this language contributes significantly to the development of efficient policies and strategies in 
the field of health, such as has demonstrated the recent COVID- 19 pandemic [10]. 

In the present communication, we describe the elaboration of a more complex visual metaphoric 
representation of a physiological process (intracellular transduction signalling pathways) for its use in 
the next issue of the Invisible Physiology series. Finally, we provide a complementary set of preliminary 
results from activities based in the analysis and commentary of comic-book pages. 

2 METHODOLOGY 

2.1 Creation of a new video for the Invisible physiology series 
The video was designed as a continuation of our first attempt and, based on the surveys gathered during 
our previous projects, the topic selected was that of intracellular signaling pathways, one of the most 
often cited by students as a difficult topic, mainly due for the lack of visually compelling resources. The 
design of this video was focused on the establishment of a metaphoric landscape that could represent 
a whole vision of a cell responding to an external signal; this general landscape would be split into 
different sections to be presented sequentially, explained by the teacher, describing each and every 
relevant step in the process. As a general background metaphor, we would present the cell as a futuristic 
citadel operated by numerous characters with specific roles, each of them representing the key steps in 
the signaling process: (i) the signal, corresponding to the messenger molecule or stimulus; (ii) the 
contact, corresponding to the interaction between the first messenger and the membrane receptor; (iii) 
the messengers, corresponding to the production of second messengers; and (iv) the response, 
corresponding to the transformation taking place in the cell. To achieve the necessary degree of 
engagement for the student’s attention, and to provide the required artistic capacity to produce efficient 
metaphors, a professional illustrator was hired to help in the design and to produce the final pictures to 
be used in the video (Fig.1). 
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Figure 1. Initial sketch (left) and final representation (right) of the visual metaphor used in the video. 

 Artwork by Gerardo Sanz. 

The different steps of the cellular signalling process were represented by using specific color patterns, 
and composed using layers that could be easily split to form separated images. During recording of the 
video, these steps were described by the teacher using a chroma background, and during edition, both 
background and full screen pictures of each of the steps and the whole picture were overlapped with 
explanations. Finally, some animations and sound effects were added to make more comprehensible 
some of the explanations. The final resulting video was uploaded to the YouTube channel of the 
University of Valencia, as the first chapter in the Invisible Physiology series after the introductory video 
(https://www.youtube.com/watch?v=jac2SpSogwc&t=7s).  

2.2 Comic-based activities for the virtual classroom 
As a continuation of our previous experiences with students from the degree of Medicine (see [4] and 
[6]), we sought to determine the possibility of using these resources in other Health Sciences degrees. 
With this aim, we prepared some activities based in the analysis of the story narrated in the on line comic 
book The OOBIK proteo-type [5]. While the first pages of the story can be found online 
(https://principia.io/oobik), we also used unpublished material that continues the story and dives deep 
into more details of intracellular transport and signalling systems. The activities included fragments of 
the pages, references to the online previously published ones, and challenged the students to 
understand and hypothesize about the meaning of some of the visual metaphors in the form of odd 
characters and science fiction-like scenarios. Finally, a new type of activity was prepared based in the 
commentary of a single page of the graphic novel Una posibilidad entre mil [9]. The objective of this 
specific activity was to introduce students with the situation of communicating with patients and handling 
emotionally difficult situations, since the page depicts the first contact between worried parents with a 
newborn baby who suffered brain damage, and a specialist who must deal with communicating such a 
complex situation. This activity was based in the activities found in the handbook El cómic como recurso 
didáctico en los estudios de Medicina. Manual con ejercicios [11]. Activities in both cases included open, 
free-text boxes for answers, and automatic feedback with some indications about the real meaning and 
possible answers to the questions. 

2.3 Analysis of the results 
To analyze the impact of the activities performed in the virtual classroom, short surveys to probe the 
opinion of the students were offered through the same virtual classroom of the course. However, 
participation was very scarce and only 5 completed surveys could be collected. 

3 RESULTS 
Results herein presented are preliminary, since after the delays originated by the COVID-19 pandemic 
in terms of live recording and editing at the University audio-visual studios, the video could only be 
completed by the end of semester; regarding the virtual class activities, and by similar reasons, 
participation was very low and only some preliminary opinions could be gathered.  
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3.1 Invisible Physiology video 
As described in the Methodology section, the video, titled “Fisiología invisible: Capítulo 1. Rutas de transducción 
de señales intracelulares.” with a final length of 8:02 minutes (Fig. 2) was successfully completed and uploaded 
to the channel Invisible Physiology. The specific url to watch the video is: https://youtu.be/WnemDuTdZv0. 

 
Figure 2. Screenshot from the video “Fisiología invisible: Capítulo 1.  

Rutas de transducción de señales intracelulares.” 

The video is planned to be used in the following manner: 

1 To introduce students into the topic of intracellular signalling pathways, and to analyze if the video 
is successful in making the topic easier, increasing their motivation towards the specific lesson. 

2 To challenge students to test their own knowledge of the topic, by asking them to make an activity 
in which they must dissect the visual metaphors in order to establish correspondence between 
each of the drawings shown in the video and the specific components of the signal transduction 
systems, as explained during the theory lessons in class. 

Finally, the video sets up the path for a direct continuation during which we plan to provide specific real-life 
examples of signalling pathways of relevance for human physiology, thus providing a solution to the activity 
described in (2) and allowing the students to experience their self-evaluation of the learning process. 

3.2 Activities based in the analysis of comic-book pages 
As a continuation of our previous work, two activities were prepared and uploaded to the virtual 
classroom for students enrolled in the degree of Physiotherapy, in particular the subject Human 
Physiology. The first activity consisted of four open-answer questions based on the commentary of the 
comic book The OOBIK proteo-type (Fig.3) and the second one on a single commentary of a specific 
page of the graphic novel Una posibilidad entre mil (Fig. 4). 

 
Figure 3. Screenshot from the virtual classroom of the subject Human Physiology, in the degree of 

Physiotherapy (University of València) showing the first question of a set of four based on commentary of 
the comic-book The OOBIK proteo-type (artwork: Gerardo Sanz). 
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Figure 4. Fragment of a modified page of the graphic novel Una posibilidad entre mil. Students were asked 
to guess the metaphor hidden by the blank space and the question mark, used by the authors to describe 
the explanation of medical concepts from a doctor to assist them in the struggle against disease. Activity 

based on [11]. 

Participation, as mentioned earlier, was very low; in general, the written questions were mostly correct 
and students proved to be able to understand the processes depicted in the pages, although in some 
cases they found metaphors difficult to parallel to a specific molecular component. Activities remained 
open until the end of semester, and students were asked to fill in a survey to analyze the impact of the 
activities on motivation and learning process. Only 5 surveys were answered, and results are 
summarized in Fig. 5.  

 
Figure 5. Results of the survey to evaluate student’s opinion on the comic-book based activities. 
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4 CONCLUSIONS 
In the present communication, we describe the elaboration of teaching materials based in the use of 
tools and resources from the field of graphic narrative. We combine visual metaphors and artistic 
representations with multimedia resources, presenting both a series of online videos as well as activities 
to be performed through virtual classrooms. Although we still lack sufficient evidence as to evaluate the 
actual impact on the learning process in the teaching of human physiology, our preliminary data show 
that these tools are efficient to boost student’s motivation, and more importantly, our work contributes 
to the renewal of teaching resources and methodologies at the University level. The main potential of 
this kind of approach can be defined by the influence on the following competencies: 

1 Student motivation 
2 Teamwork 
3 Problem-based learning 
4 Critical thinking 
5 Linking science and society  
6 Communication skills 

As a final note, the main limitation to achieve these goals is represented by the low student participation, 
something that we believe will be addressed if these activities were performed in a face-to-face, instead 
of a virtual, modality, as we experienced with our first initiatives before the COVID-19 pandemic. 
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VIRTUAL ESCAPE ROOM-BASED ACTIVITIES FOR THE TEACHING 
OF NUTRITION AND DIETETICS 
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Abstract 
“Nutrition and Dietetics” is an optional subject offered in the third course of the degree in Medicine at 
the University of Valencia. Despite being a very demanded subject (over 80 students per year), 
attendance to lessons remained in low numbers until the incorporation of new teaching methodologies 
to replace the magistral class (debate, infographics, etc.), which began to be developed in 2018. 
However, the improvements obtained were challenged by the asynchronous on-line modality in which 
the subject was offered in the 2020/2021 course, due to the COVID-19 crisis. 

Gamification tools are having very good results in the teaching field. Specifically, escape rooms have 
begun to be used in recent years in university careers in public health, proving their usefulness, not only 
to review the contents of the subjects, but also to highlight the importance of teamwork and 
communication. 

With the main purpose of maintaining the student’s participation and adherence in the subject, we 
created the digital educational escape room entitled "Alimental, querido Watson" (a Spanish pun for the 
expression “Elementary, my dear Watson”). Students played the role of detective Sherlock Holmes in 
order to solve a strange case of death by intoxication, during which their knowledge on human 
physiology, nutrition and dietetics was tested. Furthermore, we also wanted to improve the students 
learning by solving different enigmas, always related to the contents of the subject. The results from this 
pilot activity show that, as expected, students exhibited a greater involvement and satisfaction with the 
exercise, as well as a higher academic performance. Therefore, our experience confirms that using this 
gamification-based teaching tool is very useful in the degree in medicine. 

Keywords: escape room, gamification, nutrition, health sciences, active learning, ICT. 

1 INTRODUCTION  

1.1 Contextualization: the subject of Nutrition and Dietetics 
“Nutrition and Dietetics” is a non-compulsory subject offered in the third course of the degree in Medicine 
in the University of Valencia.  Due to the growing awareness about the importance of a correct and 
balanced diet for health, since its implementation, the subject maintains a considerable number of 
enrolled students always close to 80.  

Since the 2018/2019 academic year, several innovative teaching tools have been implemented in the 
subject, such as debates [1-2] and the use of infographics [3]. The purpose of these activities was to 
increase the student participation in the lessons. According to the opinion obtained from anonymous 
surveys, the use of these teaching tools has always been to the liking of students. In addition, their 
participation in these lessons has been much more active and their academic results higher than those 
achieved in previous years.  

The 2020/2021 academic year presented a new challenge for the subject due to the COVID-19 crisis. 
The Faculty of Medicine of the University of Valencia decided that the subject “Nutrition and Dietetics” 
would be taught in an asynchronous on-line modality. Therefore, in case of not adapting the subject 
adequately, the high adherence and participation achieved in previous academic years could be 
compromised. 

1.2 The escape room as a teaching tool. 
The escape room can be defined as a game in which the participants must work together to solve a 
series of enigmas whose solutions will allow them to escape from a closed room. This type of activity is 
usually framed with a story that gives a common thread to the enigmas and sets the rooms in which the 
game is recreated. A few years ago, the “do it yourself” escape room began to become popular [4-5]. 
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Furthermore, the COVID-19 pandemic has favoured the development of tools that allow the creation of 
escape rooms in a digital format. [6] 

Gamification tools have very good results in the teaching field [7-10]. Recently, escape rooms have 
begun to be used in university degrees in public health, proving their usefulness, not only to review the 
contents of the subjects, but also to highlight the importance of teamwork and communication [11-17] 

1.3 An escape room for the subject of Nutrition and Dietetics 
Considering the positive experiences published on the use of escape rooms in the degree of Medicine 
[15,16], it was decided to develop a digital escape room entitled "Alimental, querido Watson" for the 
subject of “Nutrition and Dietetics”. This escape room was contextualized in a Victorian London, in which 
during the wedding banquet of the English Prime Minister’s daughter there was a death in strange 
circumstances that the famous detective Sherlock Holmes and his invaluable colleague, Dr. Watson, 
must solve. All the enigmas that the students, assuming the role of detectives, must solve in this game 
are related to the theoretical and practical concepts studied in the subject lessons, so that the escape 
room allows to review their most important contents. 

This activity had two main objectives. In the first place, to make the subject more dynamic to maintain 
the student’s interest. On the other hand, to encourage the learning by solving the enigmas raised in the 
"Alimental, querido Watson" about the contents of the subject. 

2 METHODOLOGY 

2.1 Creation of the escape room "Alimental, querido Watson". 
“Alimental, querido Watson” is an escape room set in a Victorian London in which the mysterious death 
of a German diplomatic takes place at the wedding banquet of the Prime Minister's daughter. Sherlock 
Holmes is contacted to solve the case with the help of his friend and colleague, Dr. Watson. The 
narrative of this adventure has been created by the teachers of the subject "Nutrition and Dietetics". The 
different rooms that students find as they solve the enigmas have been created using encrypted pdf files 
and online lock generators [6]. 

The different stages and enigmas of the activity are shown below: 

1 In the first place, the students found in the virtual classroom the document whose image can be 
seen in Fig 1. With it the game began. 

2 By clicking on the link "Ir al documento del periódico" the students had access to different pages 
of the newspaper "The Old Post". In that newspaper, there was a new about the circumstances 
of the death of a guest at the wedding banquet of the English Prime Minister’s daughter (Fig. 2). 
There was a series of hobbies too (Fig. 3-4). They had to be solved to find the key that would give 
access to confidential information about the crime. The password had to be entered in the lock 
found by clicking on the link "Clave periódico” (Fig. 5). 

3 Next, once the lock was opened, the students had access to the second room of the game (Fig. 6) 
and to confidential information: table layout (Fig. 7) and the menu served at the banquet (Fig. 8). 

4 Finally, there was a link to a questionnaire in the virtual classroom. The students had to answer 
some questions about the resolution of the crime such as "Who do you think was the murderer?", 
"What was the motive? " or "How was the murder committed?" It was decided that these questions 
did not have a closed answer. 
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Figure 1. First room of the "Alimental, querido Watson." 

 
Figure 2. First page of the newspaper in which the news of the case to be solved  

by Sherlock Holmes and Dr. Watson is related. 
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Figure 3. Second page of the escape room newspaper. Hobbies whose questions deal with fundamental 

concepts of the subject Nutrition and Dietetics must be solved.  

 
Figure 4. Third page of the newspaper. Hidden in the alphabet soup 

 are the instructions to find the code for the lock. 

 
Figure 5. Digital lock of “Alimental, querido Watson”. 
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Figure 6. Second room of the “Alimental, querido Watson”. 

 
Figure 7. Table layout at the wedding banquet of the English Prime Minister’s daughter. 

 
Figure 8. Menu of the wedding banquet of the English Prime Minister’s daughter (detail). 
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2.2 Performance of the activity 
The participation of the students in the activity “Alimental, querido Watson” was planned to take place 
after the lessons dedicated to study the theoretical content (19 teaching hours), the practical (12 hours) 
and the seminars (14 hours) of the subject. Therefore, the escape room was available to the students 
at the end of the first semester and was kept open for a month. Participation was non-compulsory.  

During the month that the escape room was open, the students had free access to it. No maximum time 
was imposed for the resolution of the case. 

As mentioned previously, the last link in the escape room gave access to a questionnaire in the virtual 
classroom in which, in addition to solving the case, a series of questions were included about the 
student’s opinion regarding the activity. 

3 RESULTS 

3.1 Participation  
The participation in “Alimental, querido Watson” was voluntary for the students of the subject “Nutrition 
and Dietetics”. Even so, 77 students of the 95 enrolled in the 2020/2021 academic year participated 
(81% of the student). 

3.2 Degree of satisfaction with the activity 
The students were asked regarding their opinion about the activity with the following questions: 

• “Do you think the activity is useful as a review of the concepts studied in the subject Nutrition and 
Dietetics?” The 80.6% of the participants answered affirmatively, compared to 1.3% who 
answered negatively (See Fig. 9). 

 
Figure 9. Percentage of students who answered “Yes” (blue), “No” (red) or did not answer (green) to the question 

“Do you think the activity is useful as a review of the concepts studied in the subject Nutrition and Dietetics?" 

• "Did you find the activity entertaining?" As can be seen in Fig. 10, the 89.6% of the students 
answered that they had fun solving the escape room. 
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Figure 10. Percentage of students who answered “Yes” (blue), “No” (red) or did not answer (green) to the question 

“Do you think the activity is useful as a review of the concepts studied in the subject Nutrition and Dietetics?" 

3.3 Correct resolution of the escape room 
The 100% of the students who participated in the "Alimental, querido Watson" managed to access the 
second room of the escape room. The 75% of them provided a resolution for the case based on the 
contents of the subject, that could be considered correct. 

3.4 Academic results of the students who participated in the “Alimental, 
querido Watson” 

As can be seen in Fig. 11, the average grade in the subject "Nutrition and Dietetics" of the students who 
participated in the activity was higher by 1.06 ± 0.58 (p = 0.05) points.  

 
Figure 11. Average grade obtained by the students of the subject “Nutrition and Dietetics” in the 2020/2021 

academic year. The average grade of the students who participated in the "Alimental, querido Watson" 
escape room appears in green and those who did not participate in orange. The average grade is 1.06 

points higher for the participants (p <0.05). 

3.5 Proposals to improve the activity 
Since there was no time limit to solve the escape room, the participants were asked to indicate how long 
they employed. The answers were very diverse as can be seen in Fig.12. The 15% of the students 
indicated that they had needed more than 2 hours to solve the case. Perhaps it would be convenient to 
provide a time limit in the activity and avoid the lack of concentration of some students. Approximately 
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the 70% of the participants would have completed the escape room in 90 minutes, so this could be a 
reasonable time limit for future editions. 

 
Figure 12. Time in minutes employed to solve the escape room “Alimental, querido Watson”. 

4 CONCLUSIONS 
The high participation of students in this non-compulsory activity (81%) and their high degree of 
satisfaction with it (89.6% say they have had fun in it), indicate that the first aim proposed for the scape 
room “Alimental, querido Watson” has been raised: students did not lose interest in the subject despite 
its asynchronous on-line teaching modality. 

The results of the students who participated in the activity were better. In fact, they achieved an average 
grade in the subject one point above those who did not participate. Therefore, the activity contributes to 
the improvement of the academic performance, which was the second aim of the activity. 

According to previous publications in which the use of escape rooms in university degrees was 
described [8, 11-17] our experience confirms that the use of this teaching gamification tool is very useful 
in the degree of Medicine. 
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EDUCATIONAL MINI-VIDEOS AS TEACHING AND LEARNING 
TOOLS 

M. Corral-Bobadilla, R. Lostado-Lorza, E. Fraile-Garcia, J. Ferreiro-Cabello 
Universidad de La Rioja (SPAIN) 

Abstract  
One of the strategies to optimize the acquisition of knowledge by students in a specific subject is 
autonomous learning. Through this technique, the student autonomously enhances the knowledge of 
specific concepts, thus being able to complement the face-to-face classes given by the teacher. Taking 
advantage of Information and Communication Technologies (ICTs), mini-videos are another resource 
available to the teacher to optimize the teaching-learning process in the classroom. The objective of 
these mini-videos is to facilitate the understanding of concepts that in previous years had been difficult 
to understand.  This type of material is very useful for students, since it emphasizes key concepts of the 
subject, which are often complicated for them. The present work shows the results obtained from the 
experience carried out in a course of the Mechanical Engineering Degree. At the end of the experience, 
a satisfaction survey was carried out with the students and the results were highly satisfactory. 

Keywords: Mini-video, Teaching innovation, TIC, autonomous learning. 

1 INTRODUCTION  
Currently, Information and Communication Technologies (ICTs) can be very useful in university 
teaching-learning processes, and in particular, short videos help students to better understand the 
theoretical and practical foundations, especially in technical subjects, being able to view them as many 
times as they consider necessary. 

When developing the learning process, it is necessary to place students as the main protagonists of 
their training, so that the fundamental task of teachers has become twofold: on the one hand, the design 
and planning of resources and activities aimed at the acquisition of the appropriate competencies that 
make up the programs and, on the other, the provision of the guidance, support and encouragement 
necessary for students to be able to achieve this successfully. Within this context, the use of ICT opens 
up a wide range of possibilities [1]. The use of ICT makes it easier for the learner to activate and maintain 
his or her learning process [2]. 

The use of videos as teaching tools is being widely developed in the educational field, since they can 
present different designs: multimedia, tutorials, notes, mini-videos... [3]. The use of videos as a teaching 
resource actively involves students in the learning process. The student is the one who manages his 
time and structures his environment, allowing him a self-regulated learning that improves the classical 
learning method [4]. It is the learner who decides, when, how and where he/she visualizes the videos 
and the time he/she is going to dedicate to them. 

This work proposes the development of short videos, explaining a key concept of each part of the subject 
and the design and implementation of challenges using quizzes for each of the concepts explained in 
the videos. The innovation of this project lies in the incorporation of video as a learning tool in 
engineering degrees. Small audio-visual fragments (less than ten minutes) will be made as a teaching 
complement, called "learning pills". These mini-videos will provide autonomy in the learning of the 
subject and will establish an interaction with the students through different questions and/or comments. 
Their short duration will allow the acquisition of didactic content at any time, from different devices (PC, 
Tablet, Smartphone...) and will be reproducible as many times as necessary. 

The objectives pursued in this work are: To use videos to help understand and fix concepts in technical 
subjects, to modernize the classical methodology used in theoretical classes by encouraging the use of 
ICTs. Since the use of videos actively involves students in the learning process, it is also intended to 
give a more enjoyable approach to the contents that have been identified as more difficult for students 
to understand. 
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2 METHODOLOGY 
This teaching experience was carried out in the first four-month period of 2021 in the subject "Industrial 
Urban Planning", taught in the fourth year of the Mechanical Engineering degree at the ETSII of the 
University of La Rioja. Fig. 1 shows the planning sequence followed in this study. 

 
Figure 1. Methodological flow. 

The number of students enrolled in the course was 26, although two of them were Erasmus students. A 
total of 24 students took part in this teaching experience. 

Learning using the mini-videos was based on receptive viewing, students viewed the mini-videos in a 
relatively passive way, serving them to assimilate concepts, Major benefits of using receptive viewing 
include increased learning [5], improved study habits [6], and students' positive attitude towards this 
medium [7].  

As the syllabus progressed, the students were informed well in advance when the link where they could 
watch each of the videos would be available. They were recommended to watch the reinforcement 
videos of some concepts before starting the subject and attending the explanation in the master class. 

3 RESULTS 
After the teaching experience, the students of the course in the 2020-2021 academic year were 
consulted about the usefulness of the mini-videos as learning pills. For this purpose, a survey was used 
with 7 closed questions and two open question about the advantages of using this resource and 
suggestions for improvement. Google Forms was used to guarantee anonymity.  

The questions were designed to elicit students' opinions on various topics about the teaching experience 
and about the content covered in the videos (methodology, resources, videos, self-learning, participation 
and overall experience). The questions were closed-ended and allowed a choice of five answers, and 
also included a first question on the type of device used to view the videos. Some of the questions and 
the results obtained from them are shown below. 

1
• Selection of concepts

2
• Determine the technical means to use

3
• Timing

4
• Video making

5
• Video publishing

7
• Preparation of questionnaires

8
• Evaluation 
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Figure 2. Devices used to view the videos. 

 
Figure 3. Percentage distribution of students’ responses to the questions. 

Questionnaire results (Figure 3) indicated that 93% of the students were satisfied with the new learning 
methodology. Regarding the motivation and participation of the students, more than 97% of the 
respondents expressed their satisfaction with their participation in the teaching experience. As for the 
opinion on self-learning, most of the students considered that the videos were useful in the self-learning 
of the subject, valuing this practice very positively. Likewise, in the question about the usefulness of the 
videos in the learning process, 87% of the respondents rated as good or very good both the explanations 
found and their degree of adequacy to the content of the subject. Finally, all students rated the overall 
experience with the didactic videos as positive or very positive. Regarding the open question about the 
advantages of this methodology, most of the comments repeat that it is the student who decides, when, 
how and where he/she visualizes the videos and the time he/she is going to dedicate to them. Some of 
the answers are collected below: "Being able to watch the explanation as many times as I need to 
understand it at my own pace", "Being able to consult the videos whenever I want and as many times 
as I want", "Being able to turn to the video if I have a doubt about the concept", "Being able to play the 
video has been the main advantage". And with respect to the open question on suggestions for 
improvement, it should be noted that there were no suggestions for improvement but there were positive 
comments on the experience: "The videos have exceeded expectations", "More videos of this style 
should be made in other subjects", "It has been an extraordinary experience". 

60%

3%

37%

What devices have you used to view the videos?

PC Tablet Smartphone

5% 12% 7% 14%
3% 7%

46% 41%
45% 37%

38%
38%

47% 46% 48% 49%
59% 55%

Metodology Resources Videos Self-learning Participation Global
experience

Always

Almost
always
Sometimes

A few times

Never
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The survey was completed by 22 students. In general, it can be said that the use of videos as educational 
material has been positively evaluated. The scores obtained are high, they find them useful and, 
compared to traditional classes, it seems to them that with this method it is easier to understand some 
concepts. As the main advantage, they point to the possibility of watching the videos, or parts of them, 
as many times as necessary to understand the explanations. Regarding the suggestions focused on 
improvement, they comment that they would like to apply it to more subjects, which confirms the 
effectiveness of this methodology. 

4 CONCLUSIONS 
This study is an attempt to use the mini-videos as a resource in engineering classes. The goal is to 
provide students with a new resource to encourage learning and retention. 

The results obtained in student evaluations, indicate that the use of this resource has had a positive 
acceptance by engineering students. The students consider that it is a good support for the classes and 
they have better understood the contents explained in the mini-videos. Videos can be used to engage 
students actively in the teaching process. For this reason, it has turned out to be a valuable tool that can 
improve the way classes are taught and that is especially useful for online or blended teaching. 

Among the highlights of this teaching experience, we could say that the learning process of the students 
has been more enjoyable, and the videos used as learning pills have helped us teachers to improve 
explanations and reinforce points that students find it difficult to understand.  
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TEACHING FOREIGN LANGUAGES IN HIGHER EDUCATION: 
DISTANCE LEARNING IMPACT ON STUDENT’S METACOGNITIVE 

SELF-REGULATION 

I. Karpovich, O. Sheredekina, M. Bernavskaya, O. Mikhailova 
Peter the Great St.Petersburg Polytechnic University (RUSSIAN FEDERATION) 

Abstract 
Distance learning is a format introduced with the emergence of the Internet environment and is 
considered to be a recent development in the sphere of education. The new opportunities provided by 
distance learning do not imply making qualitative changes to the higher education curriculum, which is 
aimed at creating a competitive specialist in the labour market. At the same time, distance learning 
involves a radically new approach, in which students take responsibility for their learning process. While 
studying distantly students are assigned a great moral burden to independently solve some issues 
related to the choice of strategies aimed at efficient training. We consider metacognitive self-regulation 
to be a primary prerequisite for students’ academic success. It identifies a modern highly qualified 
specialist able to adjust the knowledge to any unconventional problem.  

The main objectives of the article are:  

• to describe the nature of metacognition regulation;  

• to conduct the experiment on the impact of distance learning on student’s metacognitive 
regulation in the process of studying a foreign language at a university; 

• to analyse the results of the Motivated Strategies for Learning Questionnaire (MSLQ Questionnaire). 

The research sample consisted of four first-year students' academic groups (N 86) from Peter the Great 
St. Petersburg Polytechnic University. To analyse the impact of distance learning on student’s 
metacognitive self-regulation, we used a scale “Cognitive and Metacognitive Strategies: Metacognitive 
Self-Regulation” of the MSLQ Questionnaire. The T-test revealed a statistically significant difference 
between the values Mean 1 (after a semester of on-campus teaching) and Mean 2 (after a semester of 
online teaching). The results demonstrate that the participants of the study became more aware of the 
strategies they use, improved their self-study skills, and the ability to plan and organize the learning 
process. We can conclude that, in most cases, distance learning had a positive effect on the way 
students planned and evaluated their educational activities. 

Keywords: metacognitive knowledge, metacognitive (metacognition) self-regulation, metacognitive 
strategies, distance learning, higher education, teaching foreign language. 

1 INTRODUCTION 
Modern higher education focuses on the formation of the specialist through the formation of 
competencies acquired by students in the process of studying at University, and implemented in 
competence, i.e. the ability of a person to effectively mobilize their knowledge and skills to solve non-
standard tasks [1]. Thus, the development of a training program for any form of higher education is 
associated with the formation of requirements for the results of its development from the perspective of 
various types of graduates’ competence. The entire range of competencies is represented by three 
groups as universal, general professional and specified professional competencies. In terms of the 
unified module for learning a foreign language, which includes both General English and English for 
Specific Purposes, universal competencies are recognized as fundamental human abilities that allow 
them to implement their knowledge in practice. 

Universal competencies are considered fundamental in higher education, implemented in the 
competence of thinking, social and personal competence. The formation of system and critical thinking 
involves the ability to work with the information environment: to search, analyze data, synthesize 
information and produce a new unit of information. Interpersonal abilities are realized in collaboration 
with colleagues in working on projects and opportunities to take leadership positions, evaluating and 
taking responsibility for the activities performed [2]. Personal competence involves self-organization and 
self-development, i.e. the student's ability to plan their employment and evaluate intermediate results 
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and adjust their activities. All competencies are interrelated and involve a comprehensive approach to 
their formation, but the form of training involves the identification of the most problematic ones. Due to 
the fact that distance learning is characterized by indirect contact between the student and the teacher, 
who is not only a source of knowledge, but also a tutor, personal competence becomes a priority when 
implementing this form of learning in terms of academic performance [3,4]. 

Personal competence is also defined as metacognition – a concept presented in both methodology and 
psychology [5-7]. Metacognition is regarded as the degree of the personal nature understanding, task 
comprehension. However, metacognition is also defined as an ability of the person to understand what 
he is and what may help him to progress [8]. Supporting the idea of generalability Weinert (1987) 
qualifies metacognition as a ‘second-order cognition’ [9]. What the person understands here is a set of 
cognitive processes or metacognitive knowledge, while the metacognitive regulation allows him to use 
this knowledge to control his activities.  

Metacognition regulation is determined by the student’s initiative to evaluate the actual task by choosing 
the strategic approach and form a critical opinion of the intermediate result to achieve success in the 
end. Consequently, metacognition regulation is realized in the correlation of both intrinsic goal 
orientation and academic self-efficacy [10]. 

Metacognitive regulation is regarded as a mediator to the productive learning when the student uses 
metacognitive strategies appropriate for the definite type of activity of the definite level. The 
understanding of basic learning strategies must be connected with private abilities of the person, with 
those habits that he has by the definite period of time [11]. That is the vocabulary learning will be based 
on the techniques that are preferable (efficient) to the particular student. Thus, metacognitive regulation 
has an individual nature supported by the fundamental metacognitive knowledge. 

Considered as a beneficial ability the development of metacognitive regulation is realized both in the 
short and long term perspectives. The immediate effect involves the application of the acquired 
metacognitive knowledge in the academic learning process, when the student applies the acquired 
knowledge about cognitions in practice finding the most efficient method to achieve the assigned task. 
Encouraging the students to use metacognition regulation leads to the productive way of its application 
[12]. The student starts not only to use the learned strategies while working with specific material, but 
also new format models for developing skills improving one’s academic achievement [13]. Through 
metacognition regulation the student improves his intellectual performance. 

The realization of metacognitions is achieved by several types of self-regulatory activities. Their number 
varies in different works though the overall concept remains unchangeable. Brown (1987) identifies four 
factors that make up the concept of metacognition regulation and determine the operation of high-level 
cognitive processes: planning, monitoring, evaluating and revising [14]. F. unites the last two producing 
regulating as a complex activity for the assessment and correction of the primary result [15]. In some 
researches the following notions of the metacognition regulation are proposed: planning, monitoring and 
evaluation [12,16] accompanied by metacognitive orientation that combines planning and execution in 
the sequential way [17,18]. Planning involves setting a goal as a global issue and pointing out targets 
as steps on the way to it. Their significance is realised and they are devided into primary and secondary 
ones. While planning the student activates the existing knowledge, including metacognitive one, which 
is the basis for developing an effective strategic approach to the implementation of the task. The climax 
of the metacognitive abilities development is the ones to predict results, assess risks and choose the 
most auspicious strategy. Monitoring is determined to be the significant element of metacognition as 
differentiates this concept from critical thinking [19]. While monitoring the student consciously records 
each of their actions, performing personal guidance on each stage of the educational project. It brings 
better understanding of the material and its integration with the formed knowledge system. While 
regulating the student evaluates his performance trying to be objective in his estimations and produces 
new strategy that neutralizes all shortcomings identified earlier. These activities are not considered 
separately, but as the integrated system. 

Low efficiency of metacognitive regulation is explained by disorientation based on both methodological 
and psychological difficulties. Teaching metacognitive regulation is not implemented in the proper way 
as it is a complicated process. To structure the course on the basis of metacognitive regulation the 
experience is required as this element is included in the programmes formally only. Phychological 
problems are associated with the lack of real practice directed to motivate students to switch from 
standard automated self-control, limited to checking the completed task, to metacognitive regulation. 
Becoming involved into the new environment, which requires incompatibility in the choice of learning 
strategies and realization of their knowledge at a high cognitive level, the student faces the lack of 
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readiness for independent work. The deficiency of teacher support disorients the student and can lead 
to both stagnation and rejection of learning.  

The ineffective intrinsic motivation of metacognitive regulation is replaceable by the extrinsic one. As 
distance learning is regarded as technology-enhanced learning to advance in it students must be provided 
with support that is introduced in automated or algorithmic manner. The effectiveness is achieved by the 
explicit detailed instructions the tasks are accompanied with. Following the algorithm step by step the 
student predictably achieves a higher result than relying on the intuitive perception of the task [20]. In 
methodology it is achieved by the implementation of the Global Map that structures the course and 
automatically leads the student to the final result [21]. The other method to arise metacognition regulation 
is the implementation of extra supportive elements such as guiding questions that remind the student to 
set the goal, select the appropriate technique, etc. that is implemented in the so-called Planning Space. 
For instance, while dealing with reading activities the student may be addressed with the question “Which 
technique skimming or scanning will be adequate to cope with these task?” The assessment and revision 
is motivated in terms of the Local Tracking Map that supports the student not to check the task only, but 
to evaluate and redo it choosing the optimized strategy in case it is needed.  

On the way to the conscious use of metacognition regulation that is not supported by teachers the 
student goes through several stages of its activation. The student is shown that the new material is 
interconnected with the knowledge perceived before, that the ‘former’ models are actual in learning new 
theme and even subject. This awareness allows the student to practice independent metacognition 
regulation starting with the conscious implementation of the known information processing models within 
the definite domain and ending with the synthesis of strategies relevant to the solution of the specific 
domain independent problem (Fig. 1). 

  
  Figure 1. Metacognition regulation teaching. 

The advanced design of activities aimed at supporting metacognition regulation may be approached in 
two ways [22]. Strategy training is connected with the algorithmization of the process and the choice of 
techniques that will lead to high-score results. This method may be implemented among students enrolled 
in Moodle online-courses. The open source learning platform LMS MOODLE constructed of standard or 
passive components (activity tools) such as a hyperlink, book, file, web-page, etc. create the base for the 
learning process algorithmization. The existence of self-motivating tools (lectures, glossaries, 
assignments, chats, forums, journals, etc.) ensures the spontaneous active involvement of the student in 
the learning process. It offers a series of means to control and self-control students and showed its 
efficiency in the development of students’ self-regulation. Creating an academic social environment as a 
means of supporting students' metacognitive regulation involves the introduction of a tutoring system in 
terms of reciprocal teaching dialogue. The scheduled support lectures series are efficient in case they are 
combined with online support when the emerging issues can be resolved on an individual basis. 

Despite the acknowledgment of the metacognition regulation importance in higher education, the limited 
number of programs include this component in the master's and bachelor's curriculum [23]. Metacognition 
regulation training is conducted occasionally and is most often determined by the personal and 
professional characteristics of the teacher and his approach to teaching the particular discipline. 

Сurrently, distance learning is a natural approach to the implementation of educational goals. Higher 
education, aimed at the formation of professional competencies on the basis of universal, involves a 
qualitatively new approach to working with information and distance learning is considered to be 
reasonable and appropriate. It is undoubtedly energy-, resource- and time-consuming learning and it 
may be used as an instrument to arise interest to some specialities in the students. 
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The group of researchers define distance learning as the integral part of higher education, but question 
its efficiency due to different reasons. The studies show that the results of distance learning are not 
permanent [24,25] and depend on the student’s personality and acquired abilities. The problem of 
performance is also determined by the experience of teaching within the framework of the discussed 
learning approach and administration.  

The motivational component of distance learning is not disputable as the lack or low level of support 
minimize the students’ activity [26]. A few students can meet the requirements and show perseverance, 
self-control and initiative that why motivational strategies are regarded as the obligatory element of 
distance learning [27].  

Taking into account the priority of the motivational component in the distance learning process we used 
the hybrid model of distance learning in our research. It integrates the online course and 
videoconferencing as information delivery mechanisms. Mutually complementing each other in the 
hybrid form of distance learning, they create a beneficial environment for the formation or improvement 
of metacognitive self-regulation. If the online course is designed for individual learning and implements 
the idea of self-control based mostly on the student's initiative, then conferences are an additional 
motivational element for the student. 

Despite the number of works on metacognition and motivation in distance learning, there are no studies 
on the formation of metacognitive self-regulation in the context of distance learning. Consequently, the 
research question we pose is what the distance learning impact on metacognitive self-regulation of 
students studying in universities is. 

2 METHODOLOGY 
An exploratory inductive approach was adopted in this study. The research involved conducting an 
experiment aimed at determining the impact of Distance Learning on Student’s Metacognitive Regulation. 
The research sample consisted of 4 academic groups of the first-year students (N 86) of Peter the Great 
St. Petersburg Polytechnic university. To ensure that there was no difference in previous knowledge and 
skills, students were accepted for the study based on the results of their introductory test.  

All the groups took a content-identical two-semester course “Foreign Language” (144 hours). During the 
first academic semester (72 hours) students were taught traditionally in classrooms, located at the 
university campus. During the second academic semester (72 hours) students were instructed by the 
same lecturers distantly, using the video-conferencing system (MS-teams) and Moodle-courses. The 
classes were recorded and uploaded to the Moodle platform after each webinar for students to have 
possibility to watch them as many times, as they needed. All students were encouraged to communicate 
with the lecturers by corporate emails as a complementary tool for student-faculty interaction. Webinars 
and e-mail communication were introduced to make a course more interactive and most closely 
resembling the traditional classes at university. 

The course for each academic semester included the following elements, evaluated on the basis of the 
point-rating system (see Table 1): 

Table 1. Elements of the learning programme for the discipline “Foreign Language” for one academic semester. 

Item Number of points given for the activity 
Module test 4* 5 points 
Mid-term test 10 points 
Final test 10 points 
Additional reading:  
test on comprehension, 
rendering of the text 

 
5 points 
10 points 

Presentation of the project work results 15 points 
Written assignment 10 points 
Monological utterance 10 points 
Additional assignments 10*1 point 

Total: 100 

0595



 

 

To analyse the impact of distance learning on student’s metacognitive regulation we used Motivated 
Strategies for Learning Questionnaire (MSLQ) [28], widely used in pedagogics for measuring such items 
as: goal orientation, self-efficacy for learning and performance, cognitive and metacognitive strategies, 
resource management strategies [29-31]. For this study we used one of the tests from the “Learning 
Strategies Scales” of the questionnaire, i.e. “Cognitive and Metacognitive Strategies: Metacognitive Self-
Regulation test”. It includes 12 items (see Table 2) and focuses on the control and self-regulation 
aspects of metacognition, not the knowledge aspect. 

Table 2. Cognitive and Metacognitive Strategies: Metacognitive Self-Regulation test. 

 Item 1 2 3 4 5 6 7 

(1) During class time I often miss important points because I'm thinking of other 
things. (Reversed) 

       

(2) When learning for this course, I make up questions to help me focus.        

(3) When I become confused about something I'm learning for this class, I go 
back and try to figure it out. 

       

(4) If course materials are difficult to understand, I change the way I study the 
material. 

       

(5) Before I study new course material thoroughly, I often skim it to see how it is 
organized. 

       

(6) I ask myself questions to make sure I understand the material I have been 
studying in this class. 

       

(7) I try to change the way I study in order to fit the course requirements and 
instructor's teaching style. 

       

(8) I often find that I have been studying for class but don't know what it was all 
about. (Reversed) 

       

(9) I try to think through a topic and decide what I am supposed to learn from it 
rather than just reading it over when studying. 

       

(10) When studying for this course I try to determine which concepts I don't 
understand well. 

       

(11) When I study for this class, I set goals for myself in order to direct my 
activities in each study period. 

       

(12) If I get confused taking notes in class, I make sure I sort it out afterwards.        

Students rate themselves on a seven-point Likert scale from "not at all true of me" to "very true of me." 
Scales are constructed by taking the mean of the items that make up that scale. Items marked as 
"reversed" are reverse coded items and must be reflected before scale construction. These negatively 
worded items and the ratings have to be reversed before an individual's score can be computed. If an 
item has to be reversed, a person who has chosen «1» for that item now receives a score of «7» a. 
Accordingly, a «2» becomes a «6», a «3» becomes a «5», a «4» remains a «4», a «5» becomes a «3», 
a «6» becomes a «2», and a «7» becomes a «1». 

The research instrument was administered to the same groups of students twice. The collected data 
consisted of the participants’ scores for MSLQ obtained at the end of the first academic semester 
(December 2019) and at the end of the second academic semester (June 2020). We used the 
descriptive statistical analysis and correlation analysis of quantitative data, which provided us with new 
insights and detailed results. The evidence base for the need and effectiveness of improving academic 
performance at the initial stage of studying at university is grounded on the correlation analysis of data. 

3 RESULTS 

3.1 Findings 
The results of T- test reveal that the difference between the values Mean 1 received in December 2019 
(after a semester of traditional teaching at the university campus) and Mean 2, obtained in June 2020 
(after the second academic semester, when the students were instructed using the video-conferencing 
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system (MS-teams) and Moodle-courses) is in most cases statistically significant. The results are 
presented in Table 3. 

Table 3. The results of the Metacognitive Self-Regulation test. 

Item Mean 1 Mean 2 T-test, p-value 
α = 0.05 

1 3.49 2.91 .00015 

2 2.26 2.27 .46762 

3 4.69 5.76 .00001 

4 4.47 4.7 .05636 

5 3.41 5.58 .00001 

6 3.2 2.78 .00441 

7 4.58 5.51 .00001 

8 5.28 5.57 .01419 

9 4.28 5.06 .13345 

10 5.02 5.09 .29277 

11 5.41 5.69 .36564 

12 4.77 2.19 .00001 

The obtained results demonstrate that the difference between the values for items 2, 4, 9, 10, 11 was 
statistically insignificant. The received data makes it possible to conclude, that the distance learning had 
no significant effect on some metacognitive strategies: 

• Making up questions to help studying (2.3 out of 7); 
• Changing the way, the material is studied if course materials are difficult to understand (4.6 out 

of 7); 

• Thinking through a topic and deciding what is supposed to be learnt from it rather than just reading 
it over when studying (4,7 out of 7); 

• Determining which concepts need better understanding (5 out of 7); 
• Setting goals in order to direct activities in each study period (5,6 out of 7). 

The score, received for most of the mentioned above strategies is higher than the average, which means 
that the participants of the study use them regularly. However, the result show that the first-year students 
who took part in the study do not tend to make up questions to help them focus on studying. 

The score for other items demonstrated significant differences between the values Mean 1 and Mean 2, 
although this change has not always been to the better. In item 1, connected with concentrating attention 
during the classes, we observed a decline of score (from 3.49 to 2.91), which can be explained by the 
fact, that while studying at home students can get easily distracted by some other non-educational 
activities.  Another point, that can be explained by the influence of the distance learning is taking notes 
in class. Evidently, students stopped taking notes during the classes. As webinars are recorded it 
became easier for students to watch them again rather than to take notes and the score has fallen 
dramatically from 4.77 to 2.19. However, the webinar recording has given students a chance I go back 
and try to figure out something, that they were confused about. The results show that more students 
started using this opportunity and the score rose from 4.65 to 5.76.  

One more thing that need focusing attention on is the strategies students use before studying.  A 
remarkable change can be observed in Item 5 (“Before I study new course material thoroughly, I often 
skim it to see how it is organized”), where the score changed from 3.41 to 5.58. Probably it can be 
explained by the fact, that the study material presented in the specially designed Moodle-course turned 
out to be better-structured and the students got the opportunity to skim all the necessary information for 
the module effortlessly. One more explanation is that the distance learning format was not familiar to 
most of the participants of this study, for that reason they were more interested in finding all the 
information in advance in order to meet the requirements. This idea can also explain the fact that the 
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students demonstrated the willingness to change the way they studied in order to fit the course 
requirements and instructor's teaching style (the score for this item changed from 4.58 to 5.51). 

3.2 Discussion 
The results of the study make it possible to conclude, that the distance learning format has influenced 
some of the students’ cognitive and metacognitive strategies. In some cases, the change was 
statistically insignificant. It supports the ideas of some authors that student performance is mostly 
independent of the mode of instruction [32,33], providing it contains several components: the appropriate 
content of the online learning, the features, and ease of use of the learning management platform, as 
well as the interactivity between the students and the lecturer and among the students [34]. Moreover, 
online teaching should provide personal-learning environment, which allows adaptation to learning 
styles, supports collaborative instruction, helps manage the educational goals, find, categorize and 
share information [35].   

The obtained results show that the first-year students who took part in the study do not tend to make up 
questions to help them focus on studying. Distance learning has not influenced this learning strategy; 
however, it is considered to be a helpful one. Extra supportive elements such as guiding questions that 
remind student to set goals and select the appropriate learning technique improve student’s academic 
performance [3,10,20]. 

In some cases, the effect of distance learning on metacognitive self-regulation was evident, which 
enables us to talk about the advantages and the drawbacks of the distance learning format. One of the 
advantages is that the students received the opportunity to watch the recorded videos of the webinars 
in addition to getting all the study materials in advance in the Moodle course. It gave them a chance to 
go back and try to figure out something, that they were confused about, thus improving the strategies 
used for better comprehension of the study material. This corresponds to the results obtained by other 
authors [36,37]. Distance learning environment promotes developing professional skills and 
competences including the skill of self-study, ability to plan and organize and time-management skills. 
It enables students to recite and summarize different parts of the lecture and to assemble all parts to 
generate a better understanding of the learning materials [38]. 

We agree with the conclusion, that distance learning is characterized by indirect contact between the 
student and the teacher, who is not only a source of knowledge, but also a tutor [3]. Students’ 
interpersonal abilities can be realised in collaboration with faculty and peers, by working on projects, 
evaluating and taking responsibility for the activities performed [39]. The course, described in this study 
includes both the webinars and email communication with the lecturers as a tool for student-faculty 
interaction, that is why we consider it to have been highly interactive and most closely resembling the 
traditional classes at university. Many authors pay attention to the issue of interaction in distance-
learning, paying attention to the fact that students face some learning challenges especially in regard to 
effective teaching practices and communication patterns [37]. It also supports the idea of Y. J. Katz, that 
the distance learning format is preferred by students with a high level of independence in the learning 
process who are less in need of intensive teacher–student interaction [33].  

The results of the study show that students have improved the way they used the strategies before 
studying, as they were not familiar with the new format and turned out to be more interested in getting 
aware of how to meet the course requirements. They also started to skim the learning material in 
advance.  It can also be explained by the fact, that the study material presented in the Moodle-course 
turned out to be better-structured. These findings support the conclusions drawn by Liu, 2013 [4], 
emphisising the benefits of the online courses. Though, some authors consider that the effectiveness of 
online courses depends mainly on the students’ motivation, and students with intrinsic motivational 
dispositions perform better than students with extrinsic dispositions [40]. 

The study revealed that there is also a negative impact of distance learning on metacognitive self-
regulation of students: students can get easily distracted by some non-educational activities.  
Concentrating attention during the webinars turned out to be more difficult than in classes. We agree to 
the researchers, who conclude that online learning eliminates the limitation of place, time, and pace, 
and gives students autonomy and control over where, when, and how to study [38]. However, it should 
involve strong motivation toward learning and a high level of metacognition, otherwise students will not 
be able to plan their learning activities and achieve high academic results. 

Moreover, researchers are worried about the negative impact of online teaching. Internet Problematic 
Use and Internet Addiction are becoming frequently represented among adolescents. The study 
conducted by Truzoli et al. (2019) detected the negative the relationship between problematic internet 
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use and motivation to learn. Problematic internet use was associated with test anxiety and affected the 
learning strategies [30]. 

4 CONCLUSIONS 
Distance learning is becoming an integral part of higher education, for that reason it is very important to 
take into consideration both the advantages and disadvantages it can have. Distance learning is 
characterized with autonomy, in which students take responsibility for their studying. That is why 
students’ ability to self-regulate their learning becomes a prerequisite for their academic success. 

The aim of this paper was to analyse the impact of distance learning on student’s metacognitive 
regulation. The study shows that distance learning influences metacognitive self-regulation of students. 
In most cases it had a positive effect on the way students plan and evaluate their educational activities. 
The results demonstrate that the participants of the study became more aware of the strategies they 
use, improved their self-study skill, ability to plan and organize. It was achieved due to the appropriate 
content of the course and interactivity between the students and the lecturer.  

On the other hand, when studying online students can get easily distracted and less focused on the 
learning process. That is why it is very important to keep them motivated and develop their time-
management skills. Moreover, online teaching should provide personal-learning environment, in order 
to adapt to students’ learning styles, support collaborative instruction, help set educational goals, find, 
categorize and share information. Further examination should be conducted in order to analyse 
students’ motivation to distance learning in higher education. 
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Abstract  
Many and varied problems have arisen during the Covid pandemic, which made the 2020-21 academic 
year a special and one, both in the methodologies to be used and in the search for motivating elements 
for the students. These two aspects have been developed in the present study within the framework of 
the Master's Degree in Industrial Engineering, in the Chemical Process Design course, which belongs 
to the Chemical Engineering knowledge area. The innovative methodology has been applied in four 
groups simultaneously. The objective was to design a real industrial chemical process using a chemical 
process simulator, such as Aspen Plus. It is an open project, in which work has been incorporated the 
Sustainable Development Goals (SDG). The open project has been developed in a cooperative and 
collaborative way. Flipped Learning was used for the development of this project. Although the classes 
were face-to-face, due to the isolation of some of our students, different audiovisual material was 
developed for the correct follow-up of the classes. The isolated students were able to follow the classes 
online through the Blackboard Collaborate program. Therefore, the aim of the flipped classes was two: 
on the one hand, to improve the progress of the classes by deepening the knowledge required the 
correct design of the projects, and on the other hand, to help the isolated students to follow the lectures.  

1 INTRODUCTION 

1.1 Background 
The university cannot be an entity that is not in line with social demands. It must be an institution that 
not only advances in technical aspects, but also provides future graduates in other aspects such as 
integration, equality, sustainability, etc. With the aim of advancing in the development of these aspects, 
the United Nations has adopted the 2030 agenda. This agenda includes 17 Sustainable Development 
Goals (SDGs) and 169 targets for the year 2030, with the aim of creating a fairer, more egalitarian and 
more sustainable planet. 

The UPV/EHU´s 2018-2021 Strategic Plan1, the programmatic basis of university policy for the coming 
years, has taken up the global, interconnected and scalable definition of the concept of sustain- 
ability that has been perceived as an opportunity for the future. Thus, objectives have been defined, 
such as turning the university into an institution fostering sustainable development, inclusion and 
social commitment (Driver: Relations with society) and encouraging students to undertake university 
values, collaboration, equality, critical thinking, creativity and social commitment, thereby assisting their 
integral formation as citizens (Driver: People)2. Therefore, the integration of the SGDs is a fact within 
the University of the Basque Country. Obviously, not all the SDGs can be developed in the same way 
within the university, but depending on the characteristics and degree, different SDGs can be developed. 
In the case of the UPV/EHU, adapting to its specific needs it is going to develop 12 + 1 SDGs, as can 
be observed in Figure 1. 

It is because of this definition that the integration of SGDs is something attractive and novel, which can 
attract the attention of students. But for it to be stimulating, it requires a good presentation, and that 
students are able to identify these needs and integrate them within the subjects. 

It is known that the use of appropriate methodologies can change the role of the students and the way 
in which they are able to acquire learning. More active methodologies succeed in increasing motivation 
and making the students the main architect of their own learning3,4. Therefore, the integration of SGDs 
and active methodologies seems to be necessary. These active methodologies can be diverse, such as 
project-based learning, research-based learning, flipped classroom, etc.  
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Figure 1. Diagram of concentric circles: integration, transversally, and precision2 

In addition to the above, due to the Covid Pandemic, we have been presented with a new reality. During 
the 2020/21 academic year, the UPV/EHU opted for face-to-face teaching, but provided us teachers 
with tools to be able to give online classes. That is why the methodology is also important to face this 
new problem. In this aspect, it is necessary for students to have accessible material that can help them 
in their learning. Again, it seems that more active methodologies can play a very important role given 
their characteristics. 

1.2 Integration of SDGs in the subject and objectives 
This work has integrated sustainable development goals in the field of energy, tackling climate change, 
and has worked on this through flipped classroom methodologies and cooperative work. This aspect is 
very important, as it is necessary to transmit key skills competences, rather than just the engineering 
concepts.  

The implementation of the SDGs was carried out in the subject "Chemical Process Design", which 
consists of 3 ECTS distributed in lectures (15 h), computer classes (9 h divided into 6 sessions of 1.5 h) 
and seminars (6 h). In total there are usually about 200 students enrolled in each course. Students are 
divided into four groups and the subject is taught in three different languages (Spanish, Basque and 
English).  

Each academic year, students are asked to design an industrial chemical process as a final project for 
the course. To do so, they must start from a real scenario, using a powerful and realistic, also complex, 
chemical process simulator, such as Aspen Plus. The mark obtained in this project counts for 30% of 
the final mark for the course. This open project is carried out in a dynamic and cooperative way through 
active methodologies. Students are given an initial guide describing the process they have to design, 
their needs and certain data from which they start. From there, the students have to look for the 
information they consider necessary and apply it to the design. They learn to use the simulation software 
during the classroom hours dedicated to it, using the flipped classroom methodology. For this purpose, 
the teaching team has prepared a series of short audio-visual resources (video tutorials). 

The main objectives of this work are: 

a) To train students in the design of industrial chemical processes with the SDG approach in 
decision-making, and to understand the effects of their actions on sustainability. 

b) To create material for online classes. 
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1.3 Integration of SDGs in the subject and objectives 
This work has also taken into account the integration of sustainable development goals in the field of 
energy, tackling climate change, and has worked on this through flipped classroom methodologies and 
cooperative work. This aspect is very important, as it is necessary to transmit key skills qualifications, 
rather than just the engineering concepts.  

The SDG were implemented in “Chemical Process Design” course, which consists of 3 ECTS distributed 
in master classes (15 h), computer lessons (9 h divided into 6 sessions of 1.5 h) and seminars (6 h). 
There are around 200 students divided in 4 groups in 3 different languages (Spanish, Basque and 
English).  

In each academic year students have to design an industrial chemical process from a real scenario, 
using a powerful and realistic chemical process simulator, and at the same time complex, such as Aspen 
Plus. This project computes 30% of the final course grade. The realization of this open project is carried 
out in a dynamic and cooperative way through active methodologies – the students have to look for 
information and apply it in the design of their process. Additionally, flipped classroom is employed in 
order to learn how to use the simulation software. For this purpose, a series of short audio-visual 
resources (video tutorials) were employed. 

Therefore the main objective of this work are 

a) To train students in the design of industrial chemical processes with the SDG approach in 
decision-making, and to understand the effects of their actions on sustainability. 

b) To create material to online classes. 

2 METHODOLOGY 
Three main methodologies were used in order to accomplish the objectives stated above: 

1 Project based learning. At the beginning of the course, students were gathered in three to four 
member groups. Each of the groups had to solve a problem and design a chemical process taking 
into account on one or more SDGs. The project lasted for six weeks, and personalize tutoring (20 
minute sessions in the last three weeks) ensured that every group achieved the established goals.    

2 Cooperative learning. Students had several tools to aid them in the cooperative work: group 
training contract (with the responsibilities and commitments of each students), meeting dates, and 
self and co-evaluation of their work.  

3 Flipped classroom. The goal was to provide the students as much time as possible during the 
class hours to develop their project, interact among them and ask questions to the instructor. 
Nonetheless, at the beginning of the course, the students do not know how to use the simulation 
software selected for the chemical process design. For this reason, audiovisual material (video-
tutorials) were available in eGela platform (Moodle) through private links to Youtube. Students 
could view these videos from any device at any time, and familiarize with the basic function of the 
software.   

The achievement of the learning outcomes was evaluated by means of different actions: 

1 Continuous evaluation: every week students had to show the progress on the project to the 
professor. For that purpose, different deliverables as well as personalized tutorials were 
employed. 

2 Final evaluation: at the end of the project, students wrote a short report as well as an 
asynchronous presentation (recorded video). Conciseness was very much appreciated. 

3 Auto & co-evaluation: each member of the team had to evaluate their peers individually, as well 
as themselves, by means of a questionnaire. This assessment was used to identify possible 
asymmetries within the team work. 

4 Questionnaires: these surveys were used in order to control de learning process and identify 
possible improvement aspects in the design of the course.  

0604



 

 

3 RESULTS 
The evaluation of this work has been carried out through different inputs such as the academic results, the 
results obtained through the surveys carried out to the students. As already explained, 2 types of surveys 
were prepared, a first survey without starting the subject to analyze their initial knowledge in flipped 
classroom, aspen plus, and SGDs, and a second survey to see the evaluation of the prepared material, 
from your acquaintance after the project in SGDs, etc. They have also been asked to make videos in which 
they explain the integration of SGDs in the design project of a chemical process; from here, conclusions 
have been drawn for the evaluation of this project. 

From the initial survey, information was extracted about their knowledge of the chemical process 
simulator at that time, and as shown in the results obtained, only 1 out of every 100 students knew about 
the Aspen Plus simulator (Figure 2). This is obviously a handicap since the starting point is very low, 
hence, the need to propose methodologies that allow the student to know the interiors of the simulator 
and support material in case of doubts, with which it seems that the flipped classroom fits perfectly in 
this role. Also 57 students out of 100 knew little or very little of what the SGDs consisted of (Figure 3), 
with which here there would also be another difficulty in the previous knowledge of the students that is 
why, as in the previous case, it seemed that the Using flipped classroom could be a suitable 
methodology to deal with this problem. Another question that was in the initial survey was that they 
expected from the prepared audiovisual material, and in truth the expectations were high, and the 
students believed that this prepared material could be interesting to face the acquisition of learning 
outcomes (92% of respondents). 

a)  

 

b) 

 
Figure 1: Results of the survey prior to the starting of the project: a) knowledge of Aspen Plus software;  

b) usefulness of audiovisual material in the acquisition of skills. 

 
Figure 2: Survey results regarding the knowledge of the SDGs before and after the project. 
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The analysis of the final surveys once the project is finished leaves us with important information, such 
as that more than 90% of the students used the audiovisual material prepared at home, and the rest at 
the university. This data is very different from previous years in which students watched the videos both 
at home and at university, the Covid has made us take refuge at home and this entails the need to 
provide students with material that allows them to follow and solve doubts outside the classroom. This 
opens a new line to increase the use of this material and improve the development of individual learning 
outside the classroom. 

The final survey also includes the degree of knowledge in SGDs after the development of the project. 
Obviously, after their integration into the project, almost 94 out of every 100 students knew something 
or much of what the SGDs consisted of. This is something very motivating for the group of professor of 
the subject, since it is not only transmitting knowledge, but also transmitting important values to the 
engineers of the future. However, the integration of the SDGs was not difficult for every 63 students out 
of 100, for the rest it was difficult (Figure 3). This fact was corroborated in the video made by the different 
groups of students. 

The students had to think about which SDGs, where and how they could be integrated into the project. 
Obviously, this significantly increased your knowledge of the SDGs. The expected SDGs were mostly 
chosen:  

A. Goal 7: Guarantee access to affordable, safe, sustainable and modern energy.  

B. Goal 9: Build resilient infrastructure, promote sustainable industrialization and foster innovation.  

C. Goal 13: Adopt urgent measures to combat climate change and its effects.  

However, some of the groups also chose other SDGs, perfectly integrated and justified within the project, 
such as, for example, Goal 6: "Guarantee the availability of water and its sustainable management and 
sanitation for all", given the open nature of the same. 

Another aspect analyzed was to see the influence on the academic results of the integration of the SDGs 
with respect to previous courses, in this table 1 it can be observed that the best results have been 
collected in the last academic year, precisely when the SDGs, with what seems like a wise decision. 
However, to see a true influence, it will be necessary to have more data from other academic courses, 
however a priori it seems that the effect is very positive, since the feelings of the professors of this 
subject are very positive. 

Table 1: Final grades of the project obtained in the last courses. 

Marks 2020/21 
Course 

2019/20 
Course 

2018/19 
Course 

2017/18 
Course 

2016/17 
Course 

A (9 - 10) 39.2 34.6 35.0 37.9 37.6 

B (7 -< 9) 58.3 52.8 43.2 46.1 46.2 

C (5 -< 7) 2.5 12.6 20.2 16.0 15.1 

D (< 5) - - 1.6 - 1.1 

4 CONCLUSIONS 
After the academic year 2020-21, the following conclusions have been reached: 

a) The integration of sustainable development objectives in projects in the area of chemical 
engineering provides a benefit from the point of view of student motivation and knowledge on the 
sustainable development objectives. 

b) The flipped classroom methodology enhances self-learning, marking the students in their learning 
period, for which the audiovisual material prepared by the professors is essential.  

c) The academic marks have improved compared to the last academic years, so it seems that the 
mix of flipped classroom and SDGs is a very good combination in terms of achieving the learning 
goals.  

d) Flipped classroom is a good methodology to give material to confined students 
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THE ROLE OF PERSONALITY TRAITS IN SHAPING PRODUCTIVE 
COMMUNICATIVE SKILLS 

K. Chválová, P. Dubovská 
University of Ss. Cyril and Methodius in Trnava (SLOVAKIA) 

Abstract 
The paper aims to find the relationship between personality traits and productive skills of students during 
their oral presentation in a foreign language. The research focuses on personality, cognitive and 
language variables in learners’ speech performance. Secondly, the research endeavours to investigate 
to what extent personality traits influence learners’ performance in foreign language presentation. As a 
result, the links between cognition and foreign language processes are presented, while raising a 
differentiated approach to learners which plays a dominant role in selecting teaching methods. The 
results show high and positive scores of openness to experience towards discourse management and 
interactive communication in university students. Conscientiousness has also a positive effect on 
discourse management, and on the fluency of the speech. Extroversion partially affects grammar and 
vocabulary. A strong relationship was proven between agreeableness and pronunciation. Self-
confidence was found to have a strong relationship towards the English language, thus having a positive 
performance in the foreign language. Extraversion was indicated as a more influential factor in 
secondary school students. Neuroticism showed no significant relationship in both the university 
students and secondary school students. To develop productive communicative skills teachers must 
therefore be aware of personality traits that influence learners in acquiring their communicative 
competence in an effective way.  

Keywords: personality traits, performance, a foreign language, learners, productive communicative 
skills, university students, secondary school students, openness, extraversion, conscientiousness, 
agreeableness, neuroticism. 

1 INTRODUCTION 
Researchers from the field of psychology, education, linguistics have studied the process development 
of communication skills for decades, but these skills have not been investigated in a relation to the 
phenomenon of personality. When exanimating a speaking skill, scholars should consider links between 
speaking, creativity and individual personality variables and their impact on acquiring communication 
competence. 

Furthermore, it is worth to point out that research into personality variables with regard to their 
differentiated approach aimed at development of communication skills has been mostly overlooked. 
Although there are many discussions on scientific forums, the research has been conducted to a small 
extent. Accordingly, development of speaking skills needs to be investigated on an individual level, as 
every child is unique and therefore selecting teaching methods need to be adapted in terms of individual 
student needs, while a reasonable tenet and an individual approach ought to be included. In addition, a 
fact that often causes difficulties is associated with differences among children because not everybody 
is predisposed with the same talent. As a result, teachers need to approach their students individually 
and adapt the pace regarding their needs, so they could make a teaching process more effective and 
boost the learners’ confidence and thus eliminating their fear of making errors and creating relaxing and 
comfortable environment, where the teaching process can strive. 

Therefore, the personality as a fascinating phenomenon which has become the subject of many studies 
and surveys should be emphasized. For hundreds of years, psychologists and linguists have studied 
[1][2][3], and remained to investigate the relation and the effect of personality and personality traits on 
individual’s behaviour. Therefore, these variables are considered to be one of the most influential factors 
in one’s life. The way people communicate or behave is predetermined by their true nature. The power 
of personality starts the moment a human being is born, it continues throughout adulthood, and remains 
till the last second. It influences the past, present and with a certainty the future events too. It affects 
from the most basic to the most complicated decisions people can make. The same value of the power 
is distributed equally in the personal sphere as well as in the professional or educational environment. 
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2 PERSONALITY AND PERSONALITY TRAITS 
There are no two same human creatures. This distinction is not only secured by genetics, but also by 
personality. It is “a pattern of relatively permanent traits and unique characteristics that give both 
consistency and individuality to a person’s behaviour” [3]. Eysenck [4], one of the world recognized 
psychologists defines personality as “the more or less stable and enduring organization of a person's 
character, temperament, intellect, and physique, which determines his unique adjustment to the 
environment”. Any way of expression whether behavioral, emotional or speech is marked by the way 
we - humans are. 

As every complex system, personality has a certain structure too. Freud, one of the lead psychologists, 
introduces a theory, according to which each person can find himself or herself in a certain level of 
awareness. There are three levels recognized, consciousness, the preconsciousness and 
unconsciousness level, where each level represents a different perception of thoughts and actions that 
humans do, including learning foreign languages and their communication skills [5].  

Another proof of personality being complex is the fact that it develops over time. As naturally the human 
body grows and develops, so does the psyché. Two major theories were proposed. One of the theorists, 
Sigmund Freud, proposed a theory of personality development consisting of several stages. He believed 
that if there is a problem during any stage a certain fixation can be developed in later phases of life, 
such as neurosis or depression [6].  

On the other hand, Carl Jung [7] designed a contrary theory of development, thus refusing sexuality to 
be responsible for the development of the psyche. He believes that human nature is shaped by the past, 
present and certainly by the future. His stages are from childhood to young adulthood and the middle 
age. Since the personality is dynamic and develops over time, it can influence the behaviour differently 
within various stages of human life.  

2.1 Personality types 
One of the most difficult questions a person can be asked is to describe what his or her personality is 
like. It is very demanding to identify yourself, but it is even more complicated to describe other people. 
As the personality is a very complex entity to comprehend, it has been challenging for the researchers 
to develop a taxonomy of traits. Regarding its definition, all the emotional, behavioural, and perceptual 
patterns cause processes that make each individual unique. In order to make it easier to recognize 
others, as well as to be able to compare individuals, psychologists created categorization and 
classification [8].  

There is a history and lots of theories according to which personality types were ascribed. There were 
typologies based on the principles of astrology [7], zodiac signs today recognised as horoscopes, or 
based on the Greek medicine, where Hippocrates believed that personality manifests itself into four 
different secretions that human body produces [9]. With the passage of time, Briggs and Myer (1998) 
constructed a scientifically proven typology approach, which is widely used nowadays. The mother-
daughter couple designed the Myer-Briggs Type Indicator (MBTI), the taxonomy, which reacted, and 
further developed Jung’s theory of personality [10].  Myers and Briggs believed that the essence of each 
person differs in the way he or she perceives and judges other people [2]. The MBTI proposes 16 types 
of personalities overall. 

One of the famous theories describing personality based on personality traits is the “Big Five Model” 
which was proposed by McCrae and Costa [11]. This approach is based on personality traits, which 
secure idiosyncrasy. The difference between personality types and traits lies in the qualitative and 
quantitative approach. The personality traits focus on quantitative differences, whereas the personality 
types qualitatively categorize people [12]. This model was developed from the Eysenck´s taxonomy (P-
E-N model). McCrae and Costa believe that chosen dimensions are stable behavioural patterns that 
have a biological foundation [11].  

The Big Five model, also called the OCEAN/CANOE model, consists of these five dimensions,  
neuroticism, a personality trait referring to emotional stability and liability [13], extraversion, a dimension  
reflecting a relationship of an individual to the surrounding environment, mostly the social connections 
[14], and agreeableness embodying relations and attitudes towards the internal relationship among 
individuals, The last two dimensions are conscientiousness  that stresses behaviour as orientation and 
persistence, and control impulses (McCrae, Costa, 2003), and the openness to experience, a dimension 
representing areas such as fantasy, aestheticism, action, and ideas [15]. 
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2.2 Learning foreign languages and communication 
In our research the quality of productive skills in foreign language was observed and evaluated within 
different groups of students. Noam Chomsky [16] describes language as a “human essence, the 
distinctive qualities of mind that are, so far as we know, unique to man and that is inseparable from any 
critical phase of human existence, personal or social” As Chomsky said, language and speaking 
languages are inseparable parts of human life and relate to human existence and thus also to the 
personality. 

To develop the speaking communicative skills in a foreign language, a number of influencing factors 
should be considered, including language aptitude which can predict the individual’s success in a foreign 
language, considering the process of its learning and presentation, as well as its practical use, language 
motivation, the driving power, and also the appropriately chosen learning strategy and learning style. 
Besides that, building the fluency in the foreign language requires also considering other aspects, such 
as pronunciation, vocabulary and collocations, which should not be neglected in supporting effective 
English-speaking performance. Consequently, personality type or the individual differences need to be 
taken into account in order to develop the communication skills in learners [1]. 

Once a speaker obtains a certain level of quality in his/her speech he or she is able to communicate in 
foreign language. Communication is an essential human activity performed daily, affecting lives in 
numerous spheres. It secures social interaction, personality development and besides, it influences the 
mental well-being of each person [17]. It might appear as a trivial process for many people as they talk 
and express themselves constantly, and it seems that they have automated it too.  

Communication consists of several components, where each one plays a crucial role. The conversation 
is possible if at least two participants, the sender, and the receiver, discuss the thoughts and ideas, 
which are considered the main subject of a discussion [18]. To lead a purposeful and successful 
conversation or presentation, the speaker must be communicatively competent. Being competent 
means having the necessary abilities, skills, and knowledge to perform an activity successfully 
(Cambridge Dictionary). It means that a speaker can communicate at a high level, with no difficulties, 
therefore, he or she can perform language correctly with all appropriate essentials [19].   

One of the features the research emphasized was the language competence of the speaker. The 
American linguist, cognitive scientist, and primarily the father of modern linguistics, Chomsky defines 
competence as: “the speaker-hearer’s knowledge of his language” [20]. According to Canale and Swain 
there are four competencies. In the research the focus was placed on grammatical and discourse 
competence, however sociolinguistic and strategic competencies are inseparable parts of the whole 
communicative competence [21]. Grammatical competence reflects understanding and usage of 
linguistic properties of language, while it is also concerned with the field of language as morphology, 
syntax, semantics, phonetics and orthography. In addition, it also secures the speaker in understanding 
and sharing ideas with literal meaning.  Discourse competence masters the rules, according to which 
the form and the meaning are combined and hence they create meaningful and grammatically correct 
utterance. Moreover, it secures the message to be coherent in meaning by using pronouns, 
conjunctions, synonyms, etc., and cohesive in the form [22].  

The application of the affective factors also finds a place here. In the communication process, there are 
plenty of facets securing the fluent performance and often causing troubles, while subconsciously failing 
to be noticed, due to the speaker not spotting them as a problem. The most trouble-causing features 
are our own beliefs and self-evaluation, intentions, and empathy, as well as the surrounding environment 
and stress factors. The last but not least, motivation and appearance, or gender and age can also cause 
a problem in conversation [23].  

Self-esteem, an individual’s overall objective perception of our own values influences the communication 
process a lot. People with poor self-worth easily lead themselves to believe they are not qualified enough 
in what they do, and they become instantly insecure. In terms of communication, they do not trust their 
ideas and opinions and they rather do not share them with others.  

2.3 Consequence of “Big Five personality traits” on communication 
The influence and the power of personality over communication is essential. The way how people 
communicate, depends not only on the above-mentioned affective factors, but is also based on their 
psyche. As it was already mentioned during the research the “Big Five” or the OCEAN model was 
applied. Regarding the communication process, de Vries et al. assumed that each communicator 
behaves differently, prefer diverse gestures or generally different communication styles. Individuals with 
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similar personalities rather prefer to talk together, than with people who have a different set of personality 
traits [24].  

People with the higher score in neuroticism out of other traits have tendencies to involve emotions during 
the conversation, mostly in the form of cry or argument, as well as they are often defensive. Their talks 
are often led in a sad, irritational and tense mood. Neurotic people can keep long, and deep eye contact 
only if they are not in an uncomfortable situation, otherwise, eye contact is lost [25].  

Extraverted people have usually a higher level of cognitive flexibility, therefore they are considered to 
be conversationally active, as they can cope with stress easily. As a result, cognitive flexibility can be 
considered can be considered a predictor of academic performance [26]. Extroverts often start and 
engage in the communication, even when they are not sure about the topic which is being discussed 
(de Vries et al., 2011). They are very expressive thanks to their rich vocabulary register. Certainty, 
confidence, and energy are visible from their talks. Extraverts talk fast, and their level of language 
abstraction is high [27].  

People with a higher score in openness to experience communicate reflectively and analytically with 
poetic behaviour. They prefer to participate in diverse activities and deal with challenging topics [28]. 
Fluency, humour, and expressiveness are typical for their communication style.  

Agreeable people tend to initiate conversation mostly with the people they already know, while their 
level of communicativeness is lower. Agreeableness is defined as agreeing with others and therefore, 
they often suppress their ideas [25].  

The trait conscientiousness defines people's communication behaviour as precious, which supports 
clarity, efficiency, and strong-mindedness. Those who score high in this trait have well-built ways of 
discussing with a great selection of vocabulary [27]. 

3 METHODOLOGY 
The paper aims to investigate the interconnections between personality traits and their impact on the 
development of foreign language productive skills.   

Personality traits are important variables in SLA, affecting individuals in a variety of aspects including 
perception, judging processes, as well as the information processing in the meaning of understanding 
the main message with all the requisites. Their impact on behavioural patterns is largely obvious. Owing 
to this fact, the research is aimed at examining the individual differences and their presence during the 
speech. The main goal is to understand and investigate to what extent traits affect speech performance, 
and subsequently to analyse the role personality and language variables play in the development of 
communication skills. 

The main objective of the paper is to find out to what extent personality traits influence learners’ 
performance in the development of foreign language productive skills. The English language was 
chosen as a foreign language in the research interest.  

3.1 Research sample 
The research sample consisted of 100 respondents, from secondary schools - Church grammar school 
of St. Nicolaus in Stará Ľubovna (Slovakia), Grammar school in Dubnica nad Váhom (Slovakia), and 
from several universities in Slovakia and the Czech Republic. All students were voluntarily involved. 
Participation in the research was conditioned by being a student, and by having the English language 
as the first foreign language.  

The group of university students and the secondary school students were divided equally, where each 
group consisted of 50 students. The secondary school students are educated in the same environment, 
by teachers using a prescribed unified syllabus, that ensures the same learning style for each student. 
This mitigates the influence of the external environment, which allows observing the influence of 
personality clearer. On the other hand, university students are mixed together from various 
environments, and their knowledge of the English language is often taught by different approaches, and 
they often have more opportunities to use the English language.  

Dividing the sample into two groups, with different impact of the environment, and age allowed us to 
study the influence of traits from various points of view, and to investigate in which areas is the influence 
stronger. 
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3.2 Hypotheses  
The following hypotheses were formulated, which were subsequently verified by both qualitative and 
quantitative methods. 

1 Students with the higher score in openness to experience are expected to be fluent during their 
presentation.  

2 Students scoring high in conscientiousness are expected to be rational during an oral 
performance and to have organized ideas.  

3 Students who score high in extroversion are expected to be more communicatively active in oral 
presentation in a foreign language.  

4 Personality traits are expected to influence oral presentation in a foreign language.  

3.3 Methods 
To obtain desired results two types of tests were given to students, the Big Five Personality Test and 
Productive Skills Test. Both tests were performed online via platforms ZOOM, and Google Meets, due 
to the COVID situation. The only exception was the interview task in the Productive Skills Test conducted 
in the Grammar school in Dubnica nad Váhom, where the examination was performed personally. 
Students were asked to fill the Big Five Personality Test online individually via Google Forms.  

3.3.1 The Big Five Personality Test 
The “Big Five” or Five-Factor Model (FFM) is one of the most widely used and preferred personality 
models in the present days. It was conducted in order to define which personality traits were dominant 
within each student participating in the research. The model suggests that each person shares each of 
the five traits, but it differs in the degree of their manifestation. There are many forms and versions of 
inventories, but one of the most preferred ones is the questionnaire developed by Costa and McCrae 
[11], who constructed the so-called NOE Inventory, which works on the principle of the six-facet scale. 
The International Personality Item Pool (IPIP) test, representing the shorter version of the NEO-PI-R 
Inventory, was used consisting of 50 items. 

The results of the test were in percentile for each of the OCEAN traits. For each participant it represents 
the relative number of people who have taken the test with a lower score. 

3.3.2 Productive Skills Test 
To fulfil the main aim of the thesis, the Productive Skills Test was performed. It allowed us to investigate 
the level of productive skills, specifically the speaking skills, among the students. The test was 
constructed in accordance with the Cambridge and IELTS speaking tests and created in the form of a 
semi-structured interview. The semi-structured variation of the interview was opted for, because the 
dialogue task sometimes required to construct questions differently, to get the best results.  

The whole assessment test consisted of three different tasks, during which the speaking skill was tested. 
Within each task, communication competencies, and language competencies were observed and evaluated. 
From the point of communicative and language competencies, the emphasis was placed on grammar and 
vocabulary (G/V), discourse management (DM), as well as on pronunciation (P), and interactive 
communication (IC). Observing the creativity and cognitive flexibility of students was possible due to the 
combination of the three various tasks. Students had to express their ideas and opinions concerning various 
topics. It provided the information, to what extent, a student is capable of accepting and coping with new 
ideas and challenges. An interview with a student occurred always in 10 minutes intervals, and the 
participants were tested separately, so they would not interfere with each other's answers. 

3.4 Results 
Before conducting the main research, which was investigating relationships between variables, the partial 
results from each test were analysed to better understand the differences and internal distributions of 
observed variables of the groups. In Table 1, descriptive statistics of results obtained by The Big Five Test 
is shown. It was indicated that the differences among students in each observed trait were similar and they 
represented a broad spectrum of personalities without any shifts in particular disorders. The biggest 
difference occurred in the personality trait Agreeableness with the university students scoring on average 
higher. The students differed the most in the personality trait Neuroticism in both groups. 
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Table 1. Descriptive analysis of The Big Five Test 

   University (UNI)    Secondary school (SEC) 
   N  Min   Max  Mean  Std. dev.     N  Min   Max  Mean  Std. dev.  

O 50 10 88 46.64 23.41  50 4 84 42.38 22.17 

E 50 3 96 53.54 26.66  50 9 95 57.84 22.21 

A 50 15 91 54.80 21.31  50 5 87 42.56 21.09 

C 50 7 93 47.12 24.95  50 7 95 45.05 25.51 

N 50 1 89 47.42 27.47  50 5 93 52.94 26.00 

Table 2 describes the groups of students in terms of results from the performed Productive Skills Test. 
As expected, the university students had on average better productive skills in all observed categories. 
The biggest differences were observed in Interactive Communication in both University and Secondary 
school students. The differences between University students were smaller as in the group of Secondary 
school students, which can be observed by smaller values of standard deviation, with the only exception 
being pronunciation. 

Table 2. Descriptive analysis of Productive Skills Test 

  University (UNI)    Secondary school (SEC) 

   N  Min   Max  Mean  Std. dev.     N  Min   Max  Mean  Std. dev.  
G/V 50 2.33 4.00 2.97 0.35  50 1.50 3.00 2.52 0.48 

DM 50 2.00 4.00 3.08 0.58  50 1.00 4.00 2.67 0.83 

P 50 2.00 4.00 3.31 0.67  50 1.80 4.00 2.92 0.64 

IC 50 1.00 4.00 2.96 0.72  50 1.00 4.00 2.65 0.90 

After understanding the internal distribution and differences between groups, correlations between 
personality traits and productive skills were examined. Kendall’s tau-b formula was used to calculate 
and find a correlation between investigated variables with corresponding p-values.  

In Table 3 the statistically most significant results were examined. The personality trait Openness to 
experience showed a strong relationship with Discourse management in both the University, and 
Secondary school students. Correlations with high p-value were also examined within the University 
students between the Consciousness and Discourse management, as well as Agreeableness and 
Pronunciation. 

Table 3. Statistically significant correlations between productive skills and personality traits 

   
University 

   

Secondary school 
O   C  E  A  N  O   C  E  A  N  

GV 
K.tau b 0.20 0.07 0.24 0.17 0.15 0.12 0.17 0.17 0.15 -0.03 
p-value .079 .536 .034 .118 .167 .255 .103 .110 .16 .789 

DM 
K.tau b 0.40 0.34 0.16 0.03 0.01 0.35 0.29 0.28 0.18 0.12 
p-value .001* .001* .128 .774 .892 .001* .004 .006 .070 .256 

P 
K.tau b 0.21 0.25 0.04 0.37 0.02 0.05 0.18 0.15 0.18 -0.07 
p-value .043 .018 .746 .001* .882 .611 .082 .158 .090 .535 

IC 
K.tau b 0.29 0.19 0.09 0.07 -0.13 0.39 0.20 0.23 0.25 0.14 
p-value .006 .074 .381 .482 .236 .001* .049 .023 .013 .183 

AVG 
K.tau b 0.32 0.26 0.14 0.20 0.03 0.25 0.19 0.22 0.20 0.05 
p-value .001* .009 .178 .047 .794 .011 .053 .025 .045 .586 

0613



 

 

4 DISCUSSION AND CONCLUSIONS 
The main objective of the thesis was to investigate the relationship between personality traits and oral 
performance, and to measure to what extent personality traits influence the development of productive 
skills in a foreign language.  

The personality trait openness to experience showed to be one of the traits with the significant effects 
on oral performance in a foreign language. Within both groups of students, the relationship was proven 
high. The strongest relationship was associated with Discourse management, followed by Interactive 
communication, and the category of Pronunciation. The presence of a strong correlation of Openness 
to experience on the Discourse management was represented by fluent speech with small or no use of 
hesitators, with less frequent repetition, as well as by only occasional correction of speech. Students 
were able to employ linking expressions and the discourse markers. Generally, students scoring high, 
were more creative in thinking, came up with different stories, and were fluent during the monologue as 
well as during the dialogue. Their communication skills were natural and showed a good command of 
the English language. These results agree with the theory of McCrae [11] [29], in which they describe 
individuals with high scores in this trait to be talkative, verbally fluent, and expressive. These findings 
prove our 1. hypothesis: “Students with the higher score in openness to experience are expected to be 
fluent during their presentation.” 

Within the university students, the strong influence of personality trait Consciousness was proven in 
Discourse management and Pronunciation. People scoring high in this personality trait are characterized 
as dutiful with a passion for order [1]. This fact can explain our findings. Those students who scored high 
were influenced positively towards Discourse management. In the second task of the Productive Skills 
Test, the monologue task, students used an opportunity to do prior preparation in the form of making brief 
notes for the topic they were assigned to discuss. Their ideas were well-built and organized and carried 
value. This proves the 2. hypothesis “Students scoring high in conscientiousness are expected to be 
rational during the oral performance and to have organized ideas.” In the group of secondary school 
students, consciousness was proven to be a positive influential factor, but slightly less significant as in the 
group of university students. This can be attributed to the fact that Consciousness is connected to 
persistence and control of thought processes, which can have a stronger long-term effect [30]. 

The Personality trait of Extroversion influenced the oral presentation with lower effect as Consciousness 
and Openness to experience. Within the secondary school students, the influence of Extroversion 
showed a higher degree of correlation in the categories Discourse management and Interactive 
communication. Students with a high score in Extroversion could tolerate stressful situations and are 
therefore very flexible and communicatively active [24]. Those who score highest in this trait were 
engaged in the communication even when they were not sure about the topic, which is being discussed, 
and even though their grammar or pronunciation were not evaluated high. These results prove the 
hypothesis “Students who score high in extroversion are expected to be more conversationally active in 
oral presentation in a foreign language”. On the other hand, within the university students, only medium 
strength of influence was present in the category of Grammar and Vocabulary. In comparison with the 
secondary school students, the higher correlation between Extroversion and Grammar can be reasoned 
by the fact that the university students have in general more opportunities to practice grammar, and 
more chances to gain a higher range of new vocabulary. Also, during the university, there are more 
possibilities to present, or lead discussions, where to gain of the rich vocabulary register sources. 

The personality trait of Agreeableness was proven to have a significant influence over the productive skill 
category of Pronunciation among the university students. The influence of this trait over Pronunciation 
might be due to the fact that agreeable people have tendencies to connect with other members of the L2 
community [25]. One of the best, generally known learning strategies to learn a foreign language is to 
spend time with native speakers. It is said that the learner will “catch” the phrases or the pronunciation 
better when being in a foreign language environment. The university students are advantaged in this matter 
in comparison to the secondary school students. University students have more opportunities to visit such 
communities or to study abroad via the Erasmus programme. Thus, within the secondary school students, 
the correlation of Agreeableness towards the Pronunciation might be lower. 

The last research question concerned the personality trait of Neuroticism. There was no observed 
correlation in this personality trait to the development of productive skills in a foreign language in any of 
the examined categories. Based on the results of the analysis, the group of the students appeared to 
be emotionally stable, which signifies that the students did not incline to any mental disorders. Stress 
and anxiety were not affecting factors in their case, which subsequently contributed positively to the 
development of the foreign language productive skills. The reason why student’s performance did not 
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prove signs of stress being an affecting factor could be attributed to the fact that students were 
interviewed from their home, not from the school environment. The home environment is a comfortable 
zone, where people feel safe and relieved of stress and anxiety. There is no peer pressure as in the 
classroom full of other students. 

In-depth analysis, alongside the mathematical descriptive analysis using Kendall tau-b correlation, 
proven personality traits to be variables that influence the oral performance. Each trait out of five proved 
to affect communication competence in different levels of degree. Generally, personality traits showed 
to be a major factor affecting the development of foreign language productive skills, which was agreed 
with the finding of the similar study of Liang and Kalsen [31]. This result proved our 4. hypothesis 
“Personality traits are expected to influence oral presentation in a foreign language”. Shortly, the results 
proved personality and personality traits to be influential factors in learners’ oral performance and thus 
it can be considered as an influencing factor over the SLA and it should be investigated more in terms 
of the cognitive flexibility as it plays a significant role in successful foreign language performance. 
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SUICIDAL BEHAVIOR AT SCHOOL FROM THE PERSPECTIVE OF 
SCHOOL PSYCHOLOGISTS  

Marie Herynková 
University of Hradec Králové (CZECH REPUBLIC) 

Abstract 
Suicidal behaviour includes completed suicides, suicide attempts and signs of suicidal ideation. The age 
of children plays an important role in suicidal behaviour as suicidal behaviour is rare in children under 
14, but its incidence grows dramatically in adolescence when it becomes the second leading cause of 
death. The presented study aims to analyse the experience of school psychologists with the suicidal 
behaviour of pupils in primary and secondary schools. Data were obtained from school psychologists 
(N = 66) through an online self-designed questionnaire and analysed using quantitative and qualitative 
methods. We were interested in the manifestations of pupils' suicidal behaviour at school and the ways 
school psychologists react to it or help prevent it within the school. Regarding the forms of suicidal 
behaviour, school psychologists most often encounter pupils' suicidal thoughts (78,4 % of school 
psychologists), suicidal attempts (37,3 %) and pupils' self-harm (25,5 %). 39,7 % of school psychologists 
do not work with pupils with suicidal behaviour and refer them to other professionals. Only 15,2 % of 
school psychologists stated that they have a prevention program at school focused on pupils' suicidal 
behaviour. The big challenge for school psychologists and teachers is to find a suitable way how to react 
to warning signs for pupil suicide, as well as improve the prevention and intervention skills of school 
psychologists. The obtained results can help improve the prevention and intervention of suicidal 
behaviour in primary and secondary schools. 

Keywords: Suicidal behaviour, school psychologist, pupils. 

1 INTRODUCTION  
Suicidal behaviour includes a wide range of symptoms, starting from thoughts and planning through 
suicidal communication to suicide attempts and completed suicide. The most common forms of suicidal 
behaviour are suicidal ideations, as well as suicide attempts, which are more common than completed 
suicide [1]. In 2018, 4 completed suicides of children aged 10 to 14 and 37 completed suicides of young 
adolescents aged 15 to19 were reported by the Czech statistical office [2]. Due to the abolition of the 
obligation to document so-called suicidal reporting, we no longer have an overview of the actual number 
of suicidal attempts. Children and adolescents can often find themselves in a situation that they cannot 
cope with as they have no control over it. They have not yet developed coping strategies to find the 
needed help [3]. The research of risk factors of children and adolescents suicide proved that the most 
common detected suicide causes were problems in the family (in 55 %), in a partnership, at school, 
difficulties with peers and involvement in police investigations [4]. 

Globally, suicide is a huge social and public health problem, which is one of the main causes of death 
among adolescents and young people [5]. The numbers may vary depending on various factors such 
as gender, age or country. For example, in the last 12 months, 4,5 % of adolescents have tried to end 
their lives, 7,5 % have planned to attempt suicide, and 14,2 % have had suicidal ideations [6]. Not only 
is the loss of a child's life due to suicide tragic, but it also harms his or her close and wide surroundings. 
The individuals concerned may experience various serious psychological problems. Given the impact 
and importance of the issue of suicidal behaviour among children and young adults and because they 
spend a lot of hours at school, school staff are indispensable in their efforts to prevent suicide. In 
particular, school psychologists were called upon to play a more proactive role in preventing youth 
suicide [7].   

Crisis intervention with a potentially suicidal student is one of the most common crises situations 
encountered by school psychologists [8]. Therefore, school psychologists should be familiar with suicide 
risk factors, warning signs, suicide risk assessment methods, methods of working with a suicidal student, 
and adequate reaction in the case of a student's suicide [9]. Thanks to the study of psychology and its 
practice in the field of mental health care, school psychologists should be at the forefront of efforts to 
prevent suicide. Unfortunately, studies have shown the lack of preparedness of school psychologists for 
crisis intervention and suicide risk assessment. Suicide risk assessment was defined as a broad term 
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covering any measure taken in the context of suicide prevention, intervention or postvention. Most 
school psychologists stated that it has a major role at the tertiary level, i.e. intervention with a pupil for 
whom the need for help is identified [10]. Experts recommend that the risk of suicide be assessed in 
potentially suicidal pupils and the appropriate procedure determined. In such situations, it is ethically 
permissible to meet the student without parental consent and to find out as much information as possible 
about the student's thoughts and plans before discussing the limits of confidentiality. Subsequently, in 
all cases, it is necessary to contact the pupil's parents, whether the risk of suicide is low or high [11].  

Research shows that students respond well to interventions targeting suicide-related behaviours [12], 
[13], yet many schools do not have prevention programs focused on suicidal behaviour. Also, school 
staff, including teachers who are in daily contact with pupils, are often not trained in suicide prevention 
programs. If training programs are to be useful and sustainable, it is important to integrate them into the 
school environment, take into account the specifics of the school and individual staff, understand the 
barriers and opportunities of the school staff. It is important to demonstrate the usefulness of the program 
and the changes it can bring in helping pupils with suicidal behaviour [14].  

Training in Suicide Risk Awareness in five secondary schools was successful. Participants (N = 237) 
reported gains in knowledge, confidence, and feelings of competence in recognizing, approaching, and 
connecting distressed youth to school-based resources. [14].  

Preventive programs in schools are important for several reasons. For example, most risk and protective 
factors in suicidal behaviour play their role before the age of 25 [15]. Furthermore, adolescent death by 
suicide increases the risk of further suicides. The process by which suicide or suicidal behaviour 
increases the risk of suicidal behaviour of others is called contagion. If a higher suicide rate occurs in a 
given area and time than expected in the community, it is considered a cluster [16]. This means that not 
only preventive suicidal programs are important, but also a set of postvention strategies to reduce the 
risk of cluster formation. 

2 METHODOLOGY 

2.1 Purpose of the study 
The study aim is to analyse the experience of school psychologists with the suicidal behaviour of pupils 
in primary and secondary schools in the Czech Republic.  

We operationalized these goals into the following research questions: 

Question 1: In what form do school psychologists encounter pupils' suicidal behaviour?  

Question 2: How do school psychologists work with pupils with suicidal behaviour? 

Question 3: What is the view of school psychologists on prevention programs focused on suicidal 
behaviour? 

2.2 Research methods 

2.2.1 Instruments 
An electronic self-designed questionnaire was chosen as a research tool. It was repeatedly distributed 
from May to June 2021 via e-mail addresses and a Facebook group for school psychologists. The 
questionnaire contained 37 questions (29 quantitative questions, 8 qualitative questions). The results 
presented in this paper relate to 7 quantitative questions (determining gender, age, length of practice, 
type of school, workload, the existence of a preventive suicide program at school, evaluation of the 
importance of preventive suicidal programs) and 3 qualitative questions (detecting forms of suicidal 
behaviour of pupils, whom the school psychologists have encountered during their practice, how they 
work with pupils with suicidal behaviour, and which experts they recommend to pupils with suicidal 
behaviour). 

2.2.2 Procedure and research sample 
The authors present an empirical study with a mixed research design, the data were provided by a one-
time questionnaire survey. Data were analysed using the statistical software SPSS. The research group 
consisted of 66 people aged 25 to 71 (M = 40,97; SD = 11,33), who currently work as school psychologists 
in the Czech Republic with a length of practice from 0.5 to 40 years (M = 6,72; SD = 6,68). The group 

0618



 

 

included 51 school psychologists working in primary schools (77,3 %) and 15 school psychologists working 
in secondary schools (22,7 %). 38 (i.e. 57,6 %) school psychologists work part-time or even less. In terms 
of gender, there were 59 women (89,4 %) and 7 men (10,6 %) in the research group. 

3 RESULTS 

3.1 Analysis of forms of suicidal behaviour  
The answers of school psychologists to the question of what forms of suicidal behaviour they 
encountered in their work at school were processed qualitatively using the method of constant 
comparison. 51 respondents (77,3 %) answered the question, while the answers of some respondents 
were included in several categories. Subsequently, frequency analysis was used to indicate the 
frequency of respondents' answers to the individual categories created. The following five categories 
emerged:  

1 Suicidal ideations (78,4 %) 
2 Suicide attempts (37,3 %) 
3 Self-harm (25,5 %) 
4 Demonstration manifestations and suicide attempts (5,9 %) 
5 Completed suicide (5,9 %) 

3.2 Working with pupils with suicidal behaviour 
We wanted to know whether school psychologists work with pupils with suicidal behaviour, eventually 
with whom they cooperate. Out of 66 respondents, only 3 (4,5 %) have not encountered suicidal 
behaviour in their work. The remaining 63 school psychologists, 25 (39,7 %) do not work with pupils and 
send them to other experts, 31 (49,2 %) respondents work with the pupils, but they also cooperate with 
other experts, and 7 respondents (11,1 %) work with the pupils by themselves, without cooperation with 
any other experts.  

What experts do school psychologists recommend to students with suicidal behaviour and their legal 
representatives? 56 respondents (84,8 %) answered the question, while some respondents named more 
than one expert they recommend. Most frequently the school psychologists recommend the care of a 
psychiatrist (42,9 %), a clinical psychologist (33,9 %), a stay in psychiatry (16,1 %), a psychotherapist 
(12,5 %), crisis lines (8,9 %), crisis centres (7,1 %), non-profit organizations (3,6 %), the Authority for 
social and legal protection of children (3,6 %), pedagogical psychological counselling centre or 
Educational care centre (3,6 %), and websites (1,8 %).  

3.3 Preventive programs focused on pupils' suicidal behaviour 
We found out whether school psychologists at school have a prevention program focused on pupils' 
suicidal behaviour. Ten school psychologists (15,15 %) stated that they have this type of prevention 
program. Furthermore, respondents rated the importance of prevention programs focused on suicidal 
behaviour of pupils in schools on a five-point scale (from definitely not to definitely yes). The results are 
shown in Table No. 1 

Table 1. Importance of a prevention program 

 Number of 
respondents Per cent 

Definitely unimportant 0 .0 

Rather unimportant 7 10.6 

I don't know 10 15.2 

Rather important 29 43.9 

Definitely important 20 30.3 

Total 66 100.0 
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Using Pearson's correlation coefficient, we calculated that there is a negative relationship between the 
age of the respondents and the evaluation of the importance of a prevention program focused on the 
suicidal behaviour of students (r = -0,434, p <0,001). In other words, the younger the respondent, the 
more he evaluates the prevention program focused on suicidal behaviour as important.  

4 DISCUSSION 
In this subchapter, we will deal with the interpretation of the obtained results concerning the research 
questions and possible limits of the research.  

We found the answer to the first research question asking about the forms of suicidal behaviour that 
school psychologists encounter with pupils. The results were as follows: 78,4 % of school psychologists 
encountered suicidal ideations in pupils, 37,3 % detected suicidal attempts, 25,5 % met manifestations 
of self-harm, 5,9 % observed demonstration manifestations and suicide attempts, and 5,9 % 
experienced a complete suicide in pupils. According to Chiles et al. [1], the most common forms of 
suicidal behaviour are suicidal ideations, then suicide attempts and the least common is complete 
suicide, which is in agreement with the results of our research.   

The second research question dealt with how school psychologists work with students with suicidal 
behaviour. As reported by Erps, Ochs and Myers [10] school psychologists should be in the front line 
when working with the suicidal behaviour of pupils, however, studies have shown their lack of 
preparedness. In our research group, 39,7 % of school psychologists do not work with pupils with 
suicidal behaviour and send them to other specialists. Consequently, 49,2 % of respondents work with 
pupils with suicidal behaviour, but at the same time, they cooperate with other specialists. 11,1 % of 
respondents work with pupils by themselves, without cooperation with other experts. In further research, 
it would be interesting to detect what leads school psychologists to whether and how to work with 
students with suicidal behaviour. 

The third research question examined the view of school psychologists on prevention programs focused 
on suicidal behaviour. Although research has shown the usefulness of prevention programs [12], [13], 
a lot of schools do not have these programs implemented. In our research, only 15,2 % of school 
psychologists stated that they have preventive suicidal programs at school. At the same time, 10,6 % of 
school psychologists completely doubt the importance of these programs and 15,2 % of school 
psychologists do not know whether these programs are important or not. Questions arise that could be 
part of further research. Why schools do not implement preventive suicide programs? Are they aware 
of the risks and frequency of suicidal behaviour and the related usefulness of prevention programs? 

One of the limitations of our study is the lack of representativeness of the research group, which is 
related to the occasional method of data collection. 

5 CONCLUSIONS 
One of the main roles of school psychologists in the education system is to improve students' mental 
health and care for their overall well-being. As such, school psychologists are often expected to be able 
and competent in the prevention, intervention and postvention of suicidal behaviour. However, the 
results of our research showed that there is still much to improve in the work of school psychologists 
concerning suicidal behaviour in the Czech Republic. Due to the frequency of pupils´ suicidal behaviour, 
which is documented for instance by Lim et al. [6] research, it is likely that a large number of pupils with 
suicidal behaviour is not detected by school psychologists. Furthermore, almost 40 % of school 
psychologists do not work with pupils with suicidal behaviour and send them to other specialists. The 
question is whether it is good or not. Last but not least, only 15 % of schools have implemented suicide 
prevention programs. We recommend the following steps: to raise awareness of the frequency of 
suicidal behaviour, to improve the interception of at-risk pupils, to apply prevention and intervention skills 
of school psychologists in such situations. 
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TEACHING HISTORY IN HUNGARIAN MINORITY SCHOOLS IN
SLOVAKIA IN LIGHT OF TEXTBOOKS

L. Angyal

Constantine the Philosopher University in Nitra (SLOVAKIA)

Abstract

Nowadays there is a real struggle with teaching history in Slovakia. The judgment of the subject moves
around on a rather ambivalent scale. According to the most echoing statements it does not belong to the
most preferred subjects. Based on harmonious opinions, in the imaginary ranking of the subjects it is
standing on the lower level steps of the hierarchy. Since history is an anthropocentric science and a
humanities subject, the role of the teacher exponentially increases in its teaching. The task of the history
teacher is to ensure for the subject not to become a mere mechanical knowledge-transmitter.

Teachers are the key to the educational activity. Without them it does not matter how colorful and rich
the textbook is, it is a dead material. Only the personality of the teacher can unfold the living past. In
case of a good teacher even the six thousand years old events become mobile, colorful and topical.

According to the current curricula of the Hungarian language minority schools in Slovakia, the Hungarian
minority students should acquire history from books which, although are in Hungarian language, are the
exact word-for-word translations of the Slovak history textbooks. From these textbooks Hungarian
students can learn less about the history of their own people since these textbooks mainly deal with
Slovak history. Another error of the textbooks is that they portray and judge certain events connected to
historical Hungary only from a Slovak point of view and this phenomenon also appears in the Hungarian
language textbooks which were translated word-for-word from Slovak. 

In my study I present the Slovak primary and secondary school textbooks based on my teaching
experience with a focus on the image of being Hungarian and also on the events which are connected to
our people, to the history of Hungarians. My paper intends to schematically portray and assess the
current situation of teaching Hungarian history in Slovakia. In the analyzed corpus we will be able to
witness those stereotypes and prejudices about being Hungarian which characterize the Slovak primary
school history textbooks used today.

Keywords: Teaching history, minority schools, textbooks.
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CONSTRUCTING A QUESTIONNAIRE FOR MEASURING 
EDUCATIONAL COMPETENCE 

Anatoly Maslak 
Kuban State University (RUSSIAN FEDERATION) 

Abstract  
The article presents a methodology for constructing a questionnaire for measuring on a linear scale the 
universal competence of the UC-1 "Able to search, critically analyze and synthesize information, apply 
a systematic approach to solving tasks" in the direction of training "Teacher Education". The developed 
method includes three stages: formation of a set of indicators by university graduates, evaluation of the 
validity of indicators by experts in the field of teacher education, and evaluation of the constructive 
validity of the questionnaire in the framework of the theory of latent variables. Since each indicator varied 
at three levels, a model with equally spaced gradations (rating scale model) was selected from the family 
of Rasch models. The quality of the developed questionnaire as a measuring tool was evaluated 
according to all the requirements in the framework of the theory of latent variables: the presence of 
extreme indicators in the questionnaire; the compatibility of indicators; the difficulty of the questionnaire 
corresponds to the level of competence formation; the range of variation of indicators; the adequacy of 
indicators of the measurement model (Rasch model). The developed questionnaire meets all the 
requirements listed above and is a measuring tool for assessing the level of formation of educational 
competence on a linear scale of the UC-1 "Able to search, critically analyze and synthesize information, 
apply a systematic approach to solving tasks" in the field of training "Teacher Education". The developed 
questionnaire is used at the Kuban State University to monitor the competence UC-1, as well as to 
conduct a comparative analysis of the formation of this competence, depending on the department, 
specialty, grade, gender, and other factors. Testing of the questionnaire showed that it has a high 
differentiating ability. This is the basis for constructing questionnaires within the framework of the theory 
of latent variables to measure the other educational competencies in the direction of training "Teacher 
Education". 

Keywords: Educational competence, questionnaire design, measurement, linear scale, Rasch model. 

1 INTRODUCTION 
In defining quality of higher education, competences achieved by graduates are interpreted as essential 
criteria. What competences might students need and how should they go about developing these? 
These are important issues that are widely discussed in all educational systems ([1], [2], [3], [4]. 
Evidencing competence is very important in a challenging world [5]. 

According to the Federal State Educational Standards of Higher Education, 21 educational 
competencies should be formed in the field of training "Teacher Education", including 8 universal 
competencies, 8 general professional competencies, and 5 professional competencies. In this existing 
state standard, the level of competence formation is assessed at three levels: "threshold", "basic", and 
"advanced". However, the three-point Likert scale is not sufficient to identify factors that affect the quality 
of education, conduct monitoring, and solve many other problems. It is necessary to measure the level 
of competence formation on a linear scale. 

The purpose of the work is to design a questionnaire for measuring on a linear scale the level of 
formation of the universal competence UC-1 "Able to search, critically analyze and synthesize 
information, apply a systematic approach to solving tasks". 

To achieve this goal, the following tasks should be completed: 

• develop a set of indicators and check them for expert validity; 

• check the generated set of indicators for constructive validity within the framework of the theory 
of latent variables. 
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2 METHODOLOGY 
In this paper, the universal competence UC-1 is considered as a latent variable. This paper proposes to 
design a set of indicators for measuring the level of formation of competence UC-1 in the framework of 
the theory of latent variables based on the Rasch model ([6], [7], [8], [9]). This choice is due to the fact 
that many methods of constructing hidden variables (the weighting method, expert estimates, indices) 
are subjective due to experts and the non-linearity of the scale. This complicates the application of 
statistical methods of analysis that assume a linear scale of measurement. 

The Rasch model approach to measuring competence has several important advantages. First, on the 
basis of a large number of indicators of the questionnaire, it is possible to build a single measure of the 
competence UC-1. Secondly, Rasch's evaluation scores are on a linear scale, so it is possible to 
compare students quantitatively on the latent variable scale. Third, more indicators lead to more precise 
students’ measurement. Fourth, the estimated measures can be used to monitor the latent variable, find 
out statistical relationships between different variables, and provide information useful for making 
decisions in educational policy. 

This theory of latent variables has proven itself well in research in education and other social systems 
([10], [11], [12]). In addition, the simulation demonstrated an acceptable precision of the measurement 
of the latent variable obtained under this theory ([13], [14], [15]). 

3 RESULTS 
At the first stage, the graduates of the pedagogical university developed more than 300 indicators that 
characterize the competence UC-1 "Able to search, critically analyze and synthesize information, apply 
a systematic approach to solving tasks". 

At the second stage, the experts selected the most appropriate indicators for this competence. There 
were 34 such indicators, which were included in the questionnaire. Earlier studies based on simulation 
modeling have shown that this number of indicators is sufficient to ensure the precision of the 
assessment for solving most practical problems ([13], [14], [15]). 

The quality of the questionnaire as a measuring tool can only be assessed on the basis of survey results. 
Therefore, at the third stage, 337 students of three departments in the field of "Pedagogical Education" 
took part in the survey, including 81 students of the Department of Mathematics, Computer Science, 
Biology and Technology, 135 students of the Department of Philology, History and Social Studies, and 
121 students of the Department of Pedagogy, Psychology and Physical Culture. The students were 
distributed as follows: 159-first-year students, 26-third-year students, and 52-fourth-year students, of 
which 249 are full-time students and 88 are part-time students. In terms of gender, there were 69 male 
and 268 female students.  

An important aspect is the choice of the number of possible answers for each indicator. The choice of 
the number of gradations is determined by the following – the more gradations, the higher the precision 
of the measurement, on the one hand. However, on the other hand, if the respondent does not 
distinguish which gradation to choose from the many possible ones, then increasing the number of 
gradations increases the measurement error and, accordingly, reduces the precision of the 
measurement. 

Initially, it was proposed to evaluate the responses to each indicator on a 5-point Likert scale: "strongly 
disagree", "disagree", "neither no nor yes", "agree", "strongly agree". Statistical analysis of the survey 
results in the framework of the theory of latent variables showed that students do not have a clear 
distinction between the first three categories. Therefore, the survey data was reformatted into a three-
point Likert scale: "disagree", "neither no nor yes ", and "agree". 

3.1 Model of measurement 
The survey data was processed within the framework of the theory of latent variables using the 
RUMM2020 dialog system [16]. The essence of using this theory is as follows. The universal 
competence UC-1 is considered as a latent variable that manifests itself only indirectly on the basis of 
registered variables that are indicators.  

Since all indicators were evaluated on the same Likert scale, a model with equidistant gradations (the 
rating scale model) was used. All latent variables are measured in logits, which can then be translated 
into any other linear scale. 
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This model is probabilistic and has the following form 

 
where pnix is the probability of the n-th student choosing graduation x in the i-th indicator; 

βn – the level of competence formation in the nth student (measured in logits); 

δi – the difficulty of the i-th indicator (measured in logits); 

τj – the distance between the gradations of the indicator, the same for all indicators (measured in logits); 

m – the number of gradations of the indicator (equal to three); 

N – the number of subjects is 337; 

I – the number of indicators is 34. 

The results of measuring the level of competence UC-1 are shown in Fig. 1. 

 
Figure 1. Students' and indicators' estimates on the linear scale "Level of competence UC-1". 

The data presented in Fig. 1 has the following structure. The values of the latent variable are plotted on 
the abscissa axis. The number of students (at the top) and indicators (at the bottom) with the 
corresponding value of the latent variable are plotted on the ordinate axis. Moreover, the absolute values 
of students/indicators are indicated on the left side. The relative values as a percentage of the total 
number of students/indicators are shown on the right side. In the upper part of the histogram, it is 
indicated that the number of students is 337, and the average level of students’ competency is 0,357 
logits higher than the average estimate of indicators, which by definition in the framework of the theory 
of latent variables is 0. The standard deviation of students’ estimate is 1,024. In addition, in the upper 
part of the histogram, it is indicated that the interval length on the abscissa axis is 0,20 logits; as a result, 
35 groups with different values of the latent variable are considered in the range from -3 to +4 logits. 
Figure 1 also shows that students' estimates, as expected, are distributed approximately according to 
the normal law - a relatively small number of students with low and high levels of competence and a 
relatively large number of students with an average level of competence.  

3.2 Analysis the quality of the questionnaire as a measuring tool 
The obtained estimates of measuring the level of UC-1 competence were used to analyze the quality of 
the questionnaire as a measuring tool. The following main aspects are highlighted. 
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- The presence of extreme indicators in the questionnaire 
- Compatibility of indicators in the developed set 
- Compliance of the questionnaire difficulty with the students’ level of competence UC-1 
- Range of variation of indicators 
- Adequacy of indicators with the measurement model (Rasch model). 

As a result of the statistical analysis, all the above aspects are considered. 

1 The presence of extreme indicators in the questionnaire. 
Extreme indicators are those for which all students choose the minimum or maximum possible 
gradations. Such indicators are useless for the purpose of measurement because they do not 
differentiate students. These indicators should be excluded. There were no extreme indicators in 
the developed questionnaire. 

2 Compatibility of the set of indicators (points of the questionnaire). 
This aspect shows whether all indicators characterize the same latent variable, in this case the 
universal competence UC-1. The compatibility of indicators is determined based on the 
separability index of the measured objects, the Cronbach's Alpha, and the Chi-square test. In our 
case, the separability index was very high and equal 0,918. It means a very high differentiation of 
students according to the measured competence of the UC-1. 

3 The difficulty of the questionnaire corresponds to the level of students’ competence UC-1. 
This aspect means that the set of indicators should be neither too easy nor too difficult; otherwise 
the questionnaire will be uninformative. Ideally, the average of the students’ competence of the 
UC-1 should be equal to the average difficulty of the set of indicators. In this case, the difference 
between these averages is 0,357 logit (Fig. 1). This difference is within the measurement error, 
which means that the difficulty of the questionnaire corresponds to the level of students’ 
competence UC-1. It should be noted that the distribution of students’ estimates is close to a 
normal one, which is typical for most of the measured variables. 

4 The range of indicators variation. 
The indicators estimates vary in a fairly large range – from -1,2 logit to +1,2 logit. So this set of 
indicators allows to measure the students’ competence in a very large range, namely from – 2,6 
logit to +3,2 logit. 

5 The adequacy of the indicators to the measurement model. 

This procedure is as follows. Here the degree of conformity of the indicator with the Rasch model 
represents the greatest interest (ChiSq [Pr]) because it allows defining suitability of the indicator for 
measurement of comfort of learning. Adequacy of the indicator for model of measurement is defined as 
follows. Students, by the obtained estimates of latent variable, are divided into some groups. Taking into 
account the volume of the sample (337), the number of groups is chosen to be 5. Furthermore, for each 
group, the average value of the latent variable is calculated. Then the degree of deviation of these five 
experimental points from the characteristic curve is calculated. Value of statistics ChiSq [Pr] not less 
0,05 testifies that by the Chi-square criterion the experimental points of all five groups are close to the 
characteristic curve. 

In our study, there is an indicator that does not meet this requirement. For the indicator 31 ("Is scientific 
work an additional load"), ChiSq [Pr] < 0.001 (Fig. 2). 
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Figure 2. Characteristic curve of the indicator 31 "Is scientific work an additional burden". 

Each indicator is fully characterized by its characteristic curve, which has the following structure. The 
abscissa axis shows the values of a latent variable, in this case "the level of competence UC-1". The 
ordinate axis shows the probability of expected value of the indicator (Expected Value) that is postponed. 
In this study, the value of the indicator in accordance with the structure of the questionnaire varies from 
0 to 2. 

The characteristic curves of the indicators contain the values of several parameters. We give the values 
of these parameters for the indicator 31. 

In the top part of the figure the following information is located: 

• A code of the indicator (I0031); 
• The title of the indicator (here titles of indicators are chosen by default, in the given case it is 

Descriptor for Item 31); 

• Characteristic value of the indicator (Locn = 0,022); 
• Spread of the categories of the indicator (Unit = to 0,514); 
• A total deviation of data of the indicator from expected values based on the Rasch model (FitRes 

= 8,595); 

• Degree of conformity of the indicator with the Rasch model (ChiSq [Pr] = 0,000); 

• The sample size of students (Sample N = 337). 
• An inclination of the characteristic curve in the middle of the range of expected values (Slope = 

0,54). 

Fig. 2 shows that the experimental points have a much smaller slope than the measurement model 
based on which the characteristic curve is constructed. For this reason, the indicator 31 "Is scientific 
work an additional burden" was excluded from the questionnaire. In addition, there are other indicators 
in the questionnaire that relate to scientific work. 

3.3 Distinctive characteristic curves 
For illustrative purposes, the indicators that differentiate students with a low level of competence and 
with a high level of competence better than others are presented. 

The indicator that differentiates students with a low level of competence better than others is the indicator 
1 "A graduate of a university should know the methods of system analysis" (Fig. 3). 

0627



 

 

 

 
Figure 3. Characteristic curve of indicator 1 "A graduate of a university should know 

 the methods of system analysis". 

The indicator that best differentiates students with a high level of the competence is the indicator 34 "Do 
you use the theory of latent variables to measure the level of readiness of students?" (Fig. 4). 

 

 
Figure 4. The characteristic curve of the indicator 34 "Do you use the theory of latent variables 

 to measure the level of students’ performance?". 

The characteristic curve of indicator 34 is located much lower than the curve of indicator 1. In Fig. 1, in the 
distribution of indicators, indicator 34 occupies the extreme right position, and indicator 1 the extreme left. 

Thus, on the basis of an experimental study, it was established that the questionnaire fully meets the 
requirements for all the considered aspects. The developed questionnaire can be used as a tool for 
measuring the level of competence UC-1 "Able to search, critically analyze and synthesize information, 
apply a systematic approach to solving tasks". 
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4 CONCLUSIONS 
The questionnaire to measure the universal competence UC-1 "Able to search, critically analyze and 
synthesize information, and apply a systematic approach to solving tasks" on a linear scale is 
constructed. All the requirements for the questionnaire in the framework of the theory of latent variables 
are met. 

The developed questionnaire is used at the Kuban State University to monitor the competence UC-1, 
as well as to conduct a comparative analysis of the formation of this competence, depending on the 
department, specialty, grade, gender, and other factors. Testing of the questionnaire showed that it has 
a high differentiating ability. This is the basis for constructing questionnaires within the framework of the 
theory of latent variables to measure the other educational competencies in the direction of training 
"Teacher Education". 
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EXPERIENTIAL LEARNING: THEATER AS A TEACHING 
METHODOLOGY IN MANAGEMENT EDUCATION 

Jesus F. Lampon, Javier Turienzo 
University of Vigo (SPAIN) 

Abstract 
The research analyses the use of theatre as a teaching tool in the teaching of management in higher 
education. Through the content analysis of recent empirical studies published in scientific journals, the 
advantages, and disadvantages of the use of this methodology in students with different personal and 
social characteristics are presented. In parallel is analysed the positive impact of experiential learning 
through different approach on students under lens of professional, technical, soft, and social skills. 

Keywords: teaching methods, theater, management teaching, higher education. 

1 INTRODUCTION 
The development of competencies at the managerial level in management schools has traditionally 
rested on the vision that the student is transmitted a basic set of knowledge and skills, and that 
subsequent professional experience will allow these dialectically transmitted competences to be 
transformed into real competences. This approach gives the teacher the role of transmitter [1]. 
Experiential learning is a set of tools and techniques for experience-based education [2]. The theory of 
experiential learning is based on the importance of the role played by one's own experience, lived in the 
first person in the learning process. According to the theory of experiential learning, learning begins with 
an immediate and concrete experience that serves as a basis for observation and reflection. These 
observations are integrated by the individual in a theory, forming abstract concepts and allowing their 
generalization after checking the implications of the concepts in new situations. In turn, these 
implications or hypotheses serve as a basis for generating new experiences. 

Education through artistic techniques makes it possible to generate a favorable ecosystem that 
reproduces the growing complexity of the economic world [3]. Managers and face daily challenges that 
make recommended training with practical basis ([4], [5], [6]). Consequently, education using theatre 
makes it possible to create a favorable atmosphere for management education [8]. The more realistic 
the recreated situations, the more sense it will make for students to develop a manager's own techniques 
and the more prepared they will be [3]. 

Among the main techniques included in experiential learning is the use of theatre for pedagogical 
purposes. The decoration of spaces, facilitating attendance at theatrical events, using artistic 
instruments for management, business transformation or stimulation of human capacities (motivation, 
teamwork, leadership, innovation, or responsibility) is increasingly being used by companies for the 
training of their employees [7]. 

Through theatrical recreations, knowledge, values and personal abilities are transmitted. Thanks to this, 
the development of professionals (managers, leaders...) with a greater probability of business success 
is achieved. Consequently, theatre-based education promotes the transfer of personal skills, knowledge, 
and strategic capacity [9]. 

However, the existence of multiple techniques makes it necessary to investigate the techniques 
developed and adapt the experiential techniques to the expected results in business education. 

2 METHODOLOGY 
The research methodology used is based on the review of the main recent empirical works that use the 
theatre as a twelve-year tool in the university environment. Focused on experiences carried out in 
business schools of higher education, the studies analyses have an international character. Through its 
study, the robustness of the pedagogical technique in regions with disparate social characteristics is 
analyzed in parallel. Table 1 presents the published scientific articles (2010-2020) and their scope. 
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Table 1: Main works on theatre as a teaching tool in higher education. 

Authors (year) Scope 

Camps and Torres (2010) [1] Subject: Human resources management 
Degree: A.D.E., Social Sciences and Industrial Relations 
Place: Universidad de Valencia (Spain). 

Cardenas-Rodriguez et al. (2017) [2] Subject: Social education in the face of cultural diversity 
Degree: Double degree in Social Work and Social Education 
Place: Universidad Pablo de Olavide (Spain) 

Kuric et al. (2020) [10] Subject: Social theatre in social transformation 
Degree: Social sciences 
Place: Universidad Complutense de Madrid (Spain) 

Nissley (2010) [3] Subject: Art-based learning at work 
Degree: Business Strategy 
Location: Banff Centre (Canada) 

Rakesh & Ranganathan (2020) [11] Subject: Enhance Reflexivity 
Degree: Master of Business Administration (MBA) 
Location: Indian Institute of Management Bangalore (India) 

Springborg & Ladkin (2018) [12] Subject: Preparation for complex management environments 
Degree: Graduate School of Management 
Location: CoCreation (Denmark) and Plymouth University (United 
Kingdom) 

Content analysis was the methodology used to analyze the data collected in these studies. Due to the 
importance of the design of the experiential experience in the objectives achieved by the students, the 
objectives achieved were analyzed considering the orientation of the education. Through the different 
experiential techniques (Art-based interventions, Boal's theatre, social theatre, sketch theatre...) the 
students saw reinforced personal and professional characteristics as can be seen in Table 2. 

Table 2: Results of the empirical studies on theatre as a teaching tool in higher education. 

Methodology Topics Results Authors 
(year) 

Theatrical sketches 
(comic or dramatic) of 
5-10 minutes 
Focus: Learning 
competencies 

Collaboration and 
teamwork 
Customer service. 
Occupational safety 
and prevention. 

It highlights the relevance of learning and skills 
development (empathy, kindness, collaboration, safety 
at work, negotiation, conflict resolution...) in a 
theoretical-practical context. In addition, it reinforces 
and enhances teamwork as a method to achieve 
success. 

Camps 
and Torres 
(2010) [1] 

Social theatre 
Focus: Socio-critical or 
re-constructionist 
paradigm 

Inter-culturality It promotes cultural exchange, increasing the sensitivity 
and understanding of the personal situations that 
surround us. It fosters respect for thoughts and feelings. 
Education generates motivation during teaching 

Cardenas-
Rodriguez 
et al. 
(2017) [2] 

Social theatre. Based 
on real experiences of 
the students 
Focus: Social 
transformative 
paradigm 

Job insecurity. 
Gender aspects. 

The theater is consolidated as a participatory 
sociological tool designed for the learning and 
empowerment of the university community. At the same 
time, it outlines the capacity of the theater as a forum of 
self-knowledge and, later, of vindication and social 
transformation, reducing job insecurity and gender gap 

Kuric et al. 
(2020) [10] 
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Art-based (theatre) 
learning 
Focus: Learning at 
work 

Job skills 
Working in complex 
environments 

Theatre education makes it possible to improve the 
ability to work in increasingly complex work 
environments. Students acquire social and personal 
skills (creativity, empathy, innovation, creativity), 
professional (leadership, strategy) while putting into 
practice their theoretical knowledge improving their 
professional performance 

Nissley 
(2010) [3] 

Boal's theatre 
Focus: Enhance 
Reflexivity 

Enhance career 
reflexivity in future 
managers 

Boal's theatre adoption in the management education 
through provides for a participatory learning process 
based in experiences and concerns of students. As a 
result, the generation of a reflective capacity, critical 
thinking is obtained, and aware of the consequences of 
the decisions made that increase the strategic capacity 

Rakesh & 
Ranganath
an (2020) 
[11] 

Art-based interventions 
(ABIs) 
Focus: Acquisition of 
professional skills 

Behavioral change 
Professional skills 
To deal complex and 
contradictory 
aspects of 
management 

It highlights the variety of art-based interventions (ABI) 
to facilitate managers' learning with their advantages 
and disadvantages. In addition, it highlights the 
importance of selecting the pedagogical technique 
based on the desired results. Finally, it reflects that ABIs 
increases verbal reflection and work capacity in 
environments with management challenges 

Springborg
, & Ladkin 
(2018) [12] 

Subsequently, the research was complemented by the analysis of empirical work from the perspective 
of enhanced characteristics. In this way, it was analyzed the impact achieved: acquisition of theoretical 
knowledge; increased professional experience; development of soft skills (personal and professional). 
Finally, the degree of motivation achieved, and its possible impact were analyzed.  

Table 3: Main results obtained. 

Authors (year) Theoretical 
knowledge 

Putting knowledge 
into practice 

Personal 
development: 
imagination, 
empathy... 

Building professional 
skills: leadership 

Motivation in 
the training 

program 

Camps and 
Torres (2010) 
[1] 

Acquire greater 
theoretical 
knowledge 
through the 
preparation and 
theatrical 
performance 

They develop roles 
and visualize that 
they emulate 
professional roles, 
increasing their 
experience 

Empathy, kindness, 
collaboration, safety 
at work, are 
reinforced 

Teamwork, 
negotiation, conflict 
resolution 

Students 
find that 
participation 
increases 
learning 

Cardenas-
Rodriguez et 
al. (2017) [2] 

  Help colleagues, 
active listening, 
respect for 
colleagues 

Making proposals, 
critical work and self-
employment. 
Communicative skills 

Increases 
strongly and 
attendance 

Kuric et al. 
(2020) [10] 

Generates 
scientific 
knowledge 

 Awareness of the 
importance of 
reducing the 
gendergap, job 
insecurity, 
harassment.  

Equal opportunities  

Nissley (2010) 
[3] 

Generates 
explanatory 
capacity and 
improves 
assimilation 

Improves 
responsiveness 
and behavior in 
tense and complex 
environments 

Promotes reasoning 
and innovation, 
creativity, empathy 

Increases leadership, 
strategy and 
organizational 
capacity 

 

Rakesh & 
Ranganathan 
(2020) [11] 

  Improves reflection, 
reflexivity and 
dialogue as well as 
autonomy 

Increases awareness 
of the impact of 
decisions. Improved 
strategy 

 

Springborg, & 
Ladkin (2018) 
[12] 

Assimilation of 
concepts 

Allows to simulate 
conflicts and 
dilemmas 

Improves the 
capacity for reflection 
and thinking in 
contradictory 
situations 

Increases business 
ethics, power 
management and 
leadership 
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3 RESULTS 
The research work developed reveals the existence of multiple pedagogical techniques that have as 
their artistic technical bases. The application of these techniques makes it possible to improve the 
process of assimilation of concepts and their implementation. Thanks to this, not only are students 
provided with previous experiences that improve the performance of their functions in real situations 
later, but also improves transversal skills.  

However, the choice of educational technique is not trivial. The research has shown that the technique 
used should be selected according to the characteristics of the students and the result expected by the 
teachers. Consequently, participatory activities must be set in the right way.  

Although the theoretical knowledge of professionals is increasing, there are certain gaps. Universities, 
training centers and companies have traditionally focused their efforts on conceptual teaching forgetting 
the personal side [13]. According to the studies analyzed, it is evident that leadership competencies are 
promoted through theatrical education. In addition, skills such as creativity, traditionally related to artists, 
are reinforced allowing them to adopt business strategies with a greater probability of success due to 
their innovation.  

Artistic pedagogical methodologies allow the development of artistic skills with application in the 
business world (empathy, conversational...). In addition, students develop skills such as reflection, 
creativity or inner thinking linked to the inner monologue. However, the main advantage shown by the 
use of methods based on art education is the understanding of the concepts by the students, 
understanding concepts such as leadership or involvement.  

Likewise, the theater for pedagogical purposes increases the capacity of the sensitivity of the students 
in terms of improvement of self-esteem, empathy, with respect to the others involved (feelings, ideology, 
culture, situation). In addition, it improves skills related to leadership (listening free of judgments and 
prejudices, critical thinking, creativity) and communicative capacity (verbal and nonverbal, the 
expression of emotions). 

In addition, through the analysis of previous research and the study of art it has been found that the use 
of experiential techniques favors the integration of students in formative activity. Attendance, 
participation and motivation reach levels much higher than those recorded in traditional pedagogical 
training ([14], [15]). 

4 CONCLUSIONS 
The development of training activities through pedagogical techniques based on experiential activities 
(theatrical recreations) evidence social and business benefits. Education through theatrical events 
makes it possible to complement the education provided with traditional techniques in business schools. 
The social aspect, development of personal skills and "soft skills" are increased very significantly 
compared to traditional methods. 

The recreations of a phenomenon can allow to simulate and practice new practices, methodologies or 
techniques with which to face the professional challenge more efficiently. It is therefore that the ability 
to interact with this phenomenon through artistic techniques increases the acquisition and assimilation 
of management concepts. At the same time, it allows students to experiment by increasing their vision 
on the impact of their actions and decisions.  

Finally, the research shows the increased need for training of teaching staff in terms, being a possible 
barrier to the implementation of experiential education. Experiential education involves the design of 
activities adjusted to the educational needs and students. Depending on the objective of the course, the 
recreations must be designed, placing emphasis on those characteristics that you want to enhance 
(management, innovation, leadership, awareness, reflection, empathy, equality ...). Likewise, the 
professional characteristics of the students (experience, degree of knowledge in the matter), personal 
(age, interests ...) allows to adapt the experiential experiences in a way that makes them feel integrated. 
As a result of the personalization of the experiential experience allows to motivate the students and to 
potentiate the positive effect of the training. 
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Abstract 
This qualitative study aimed to understand the participants' perception of the skills developed in a project 
during the last clinical teaching of the undergraduate degree in nursing. The sample of final-year 
undergraduates included 12 students who met the inclusion criteria: having successfully completed the 
previous clinical teaching sessions (first and second semester of the third year and first semester of the 
fourth year) and consenting to participate in the study. The nurses' group was composed of 14 general 
care nurses with 3 to 5 years of professional experience who, as with the students, had been involved 
in the project during their last internship. A script with three open questions was prepared as a stimulus 
for students to answer. Content analysis was the technique used to describe and interpret the 
participants' written discourse. The protocol followed included information preparation; transformation 
of the content into units; categorization; description; and interpretation. The results indicate that both 
students and nurses perceive the development of cross-cutting competencies in different clinical 
practice contexts that can underpin professional development, such as ethical and legal skills, 
instrumental skills in nursing, knowledge of health and social policies, the ability to work in a 
multiprofessional team, the ability to respond effectively in emergency situations or in rapidly changing 
situations, the recognition of how beliefs and values can influence care provision, and the development 
of scientific skills related to the use of evidence and communication of science. The study provides 
recommendations for practice and research. 

Keywords: Nursing; Knowledge Transfer; Professional Development; Skills; Students. 

1 INTRODUCTION 
One of the requirements of the nursing graduation course (NGC) is that students undergo Clinical 
Teaching (CT) in specific contexts of care and with patients who are going through transitional and 
organizational development stages and moments of the health-disease process. The internships are 
privileged moments for the theoretical-practical integration of knowledge [1], for the development of 
competences, and for learning about evidence-based practices (EBP), due to the fact that they integrate 
scholarly knowledge in the practical and clinical situations professionals experience [2]. 

The last CT from the NGC lasts for one semester. Its teachings aim to integrate the students into 
professional life and develop the competences that general nurses are expected to have in Portugal. 
During this period, some students have been involved in the Safe Transition Project (ST), created in a 
partnership between a hospital, a group of primary health care units, and a higher education institution. 
This project did not only aim for the students to have an internship, but was also designed for them to 
have an active participation, being included in their diplomas as a supplementary activity [3-4]. 

This project of intervention in the clinic has, as its main goal, the Translation of Knowledge (TK) into 
problem resolution in the different services, in order to increase knowledge and capacitate the diseased 
and their families in the process of transitioning from the hospital into the community [2-4]. The 
methodology is based on a simultaneous process of problem resolution and transference of knowledge 
into the clinic [2].  

Since the project started, in 2013, it prescribed the participation of nursing students, to allow them to 
develop transversal knowledge, increasing the scientific literacy of those involved. The coordinators of 
the project agree with the guidance from other researchers as they assert that learning at a high level 
requires investment in environments with a quality clinical practice, as well as improvements for the 
supervision and for the evaluation of the practice of the student [5-6].  

The introduction of EBP education in nursing curricula is strongly recommended [7]. Some authors 
advocate that the improvement of the knowledge, attitudes, and competences of the students to the 
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level of scientific evidence is greater when their learning process is integrated with the clinical internship 
[7-8]. In spite of these recommendations, in the context of practice, nursing advisors highlight that they 
do not have enough time, support from organizations, and even have shortcomings in their ability to 
research, criticize, and synthesize the literature, all of which are barriers for the incorporation of EBP, 
probably resulting from the fact that they were not educated in the EBP paradigm [7].  

An investigation about the challenges of nursing education also calls attention to barriers against 
learning EBP, such as work overload, scarcity of time, and unclear descriptions of the activities of 
nurses, since, often, instead of dealing with specific activities of the profession, they solve peripheral 
issues for the patients. These barriers are an obstacle against the use of clinical evidence in the 
education of the students and on the provision of care to hospitalized persons [9]. 

Since the CC is a privileged moment for learning, it must motivate students and make their involvement 
possible [10]. In regard to the challenges above, a set of strategies must be created to improve the 
quality of clinical education [11-12]. 

The authors observed that clinical education is complex and multidimensional, involving different 
aspects that include the beliefs about performance; the importance attributed to this type of learning 
methodology and the role of the student as an active element of the process; the learning environment; 
the learning results; the profile of the professor; the characteristics of the clinical supervisor; the diversity 
of experiences; and the importance and quality of these experiences, as opposed to their quantity [1,5]. 

The participation of undergraduate nursing students in projects of knowledge translation is a strategy 
embraced by other researchers, who recommend that professionals and students should be integrated, 
involving higher education institutions and health services to create competences for interprofessional 
and intersectoral work [1,13]. The development of scientific competences implies on the acquisition and 
development of a minimum essential set of attributes, knowledge, abilities, and attitudes, that allow the 
professional to carry out evidence-based activities [11]. 

Considering the above, the objective of this investigation was to understand the perception of 
participants (nursing students and recently graduated nurses) about the competences developed in 
projects of knowledge translation for the clinic, during the last clinical teaching of the nursing graduation 
course. 

2 METHODOLOGY 
The nature of the object under investigation required this study to be qualitative, exploratory, descriptive, 
and cross-sectional. The choice for methodology was based on the dynamic essence of this paradigm, 
which makes it possible to generate explanations from the understanding of actions in a specific context, 
according with the belief that people actively participate in social actions and, through them, know and 
understand phenomena in many different ways, allowing for a vision of reality that is important for 
participants [14]. 

Starting with the question "What is the perception of nursing students and recent graduates about the 
competences developed in projects of knowledge translation into the clinic?" and based on the findings 
in literature, a form with open questions was created for each group.  

The inclusion criteria, for both groups, was having participated in the ST project in the last semester of 
graduation. 

The decision to include two heterogeneous groups is justified due to the need to discover whether the 
involvement in the project has implications on the professional development of the participants on the 
short and medium terms.  

The "sample" of students in the end of the course was formed by 12 undergraduates who respected the 
following inclusion criteria: having passed in the previous clinical classes (first and second semesters of 
the third year and first semester of the fourth year) and accepting to participate.  

For the 14 general nurses included, the pre-determined eligibility criteria were: having from 3 to 5 years 
of professional experience and having participated in the ST project in their last CC. This time of 
professional exercised was determined according to Benner, who states that competent nurses are 
those who have from two to three years of clinical practice, which allows them to have more clarity in 
their decision making [15].  
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The issues raised emerged from a literature review: a) What are the competences acquired from the 
participation in the ST?; b) Is there a connection between the competences acquired and the 
competences defined by the Order of Nurses (ON) for the general care nurse?; c) Did the competences 
acquired have an impact on the professional trajectory? 

The students finishing their graduation received the form in paper, at the end of their last CT. For the 
nurses, a Google Drive® form was created and sent via e-mail. The two different modalities (paper and 
online) were used to account for the availability of access of the different types of participants. While the 
students were in school and were easily accessible for the researchers, the professionals, in turn, work 
in different locations of the country and abroad. Thus, sending the Google Drive® form via email made 
access easier and diminished expenses. 

A first contact with the participants was made to inform them about the study (objectives and 
researchers), confirming whether they wanted to participate, and asking for a descriptive and complete 
answer to the questions, since, in the use of written narratives, investigators must make clear what they 
want the participant to write, providing instructions that focus on the desired information[14]. Data 
collection took place from June to July 2017. 

The choice for written narratives allowed participants to think about the CT and the learning experiences 
and competences they acquired then, while identifying the contribution of the ST to this end. 

To analyze the findings, Bardin's content analysis technique was used [16]. The protocol followed 
included preparation of the information; transformation of the content in units; categorization; description 
and interpretation. 

To guarantee that the methodological procedures were correctly applied and verify whether the 
categories were valid, adequate, pertinent, exhaustive, homogeneous, and objective, two judges 
validated the entire process. 

The study was approved by an ethics committee. All participants were guaranteed their right to 
anonymity and the confidentiality of the data. 

3 RESULTS 
From the 26 participants, twelve (12) are students (S) and fourteen (14) are nurses (N) with a mean age 
of 24.35 years old, with a minimum of 21 and a maximum of 27. Most were women (21). The nurses 
work for a mean of 4.3 years in hospitalization services. 11 work in Portugal and 3 in England. 

A first analysis of the findings, making no attempt to categorize them, made it possible to understand 
that the focus of the responses of the participants was different. Em relação à integração e aos 
resultados de aprendizagem não se identificou diferenças no conteúdo e no sentido atribuído à 
experiência, mas em termos de competências desenvolvidas o descritivo da terceira questão 
apresentava uma diferença marcada pelo facto de serem estudantes ou enfermeiros, porque estes 
últimos transponham os contributos desta experiência para o seu desenvolvimento profissional. 

The analysis of the findings in both groups led to the identification of three categories: Integration in the 
team; Learning results of the CC; and Development of competences. However, the subcategories from 
last category were different between the two groups of participants. 

Regarding the category Integration in the team, it emerged from the analysis of the narratives that the 
involvement in the ST project makes the interpersonal relationship with the team easier. As described 
by one of the participants:  

"being involved in the project made my integration in the service team easier, since the project was not 
only developed by the students, but also by workers. The fact that the project was in accordance to the 
needs of the service itself meant that the team was motivated and recognized the students as 
partners"(S1) 

The multidisciplinary scope of the projects not only promotes the integration in the nursing team, but 
also in the multidisciplinary team,  

"the involvement in the project facilitated the integration in the team, because to carry out the project we 
had the collaboration of many health professionals, namely nurses and physicians, which made it 
possible to share different types of knowledge and perspectives"(S7). 
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The participants also consider that the development of trust, during and after the integration, served as 
a base for the development of scientific competences, due to the sharing and the discussion with the 
team about the interventions that needed to be introduced in the contexts, 

"some scientific competences and show our potential to the nurses we work with, fomenting the trust 
they have in our work, which leads to more autonomy in our provision of care"(S13). 

From the perspective of nurses, going through the project and establishing bonds of trust in the team 
increases the autonomy in similar situations (when there is integration), as this nurse points out: 

"(...) I was more at ease and had more trust (...) and the trust allowed me a better integration in the 
professional activity and development" (N4). 

In regard to learning, a successful integration motivates and increases the interest of the student, 
promoting new knowledge: knowing, doing, being there, and being, constantly improving the quality of 
the professional practice and, therefore, the satisfaction of the customer and that of the student/worker. 

It can be noted that the active participation of the students, with their own objectives as extra-activities 
in regard to the CT, influences on the learning results of the CT, in domains that are transversal in regard 
to nursing care, such as communication and the planning of care. The excerpts below illustrate this well:  

"being involved in the project made it possible to develop competences in the planning of the health 
care practiced in the service at hand and in the decision making regarding nursing care" (S11). 

"being in the service after the internship hours led them to improve their communication with the 
professionals, the diseased, and especially with the families" (N7). 

The report of the participants regarding the transversal nature of the learning and of the development of 
competences leads us to agree with Mena-Tudela et al. [8], according to whom the enhancement of the 
knowledge, attitudes, and competences of the students in evidence-based practice is greater when the 
learning is integrated in the clinical stage. These findings corroborate other studies that consider that 
the participation of students in KT projects can contribute to increase evidence-based care to improve 
the life and health conditions of the population[17]. 

It should be highlighted that the participants believe that the experience was positive, among other 
reasons, because of the potential to improve their performance and evaluation in a context of CT, since 
the learning experiences and the development of competences are complementary between the CT and 
the involvement in the ST project.  

The nursing students perceived that the development of competences revolves around three main axes: 
provision and management of care; professional, ethical, and legal responsibility; and professional 
development. 

The provision and management of care has the subcategories cognitive learning; instrumental nursing 
ability; time management; and resource management. 

The category Professional, ethical, and legal responsibility had the following subcategories: ethics and 
deontology; documentation of care; and ethical dilemmas. 

In regard to the category Professional Development, the following subcategories emerged: learning 
project; teamwork; and self-formation. 

The participating nurses considered that participating in the ST projects during their last CT allowed for 
the development of competences that were grouped according with the theoretical references of Benner 
(2001), in the seven central domains predefined by the theoretician.  

Regarding their Role of Helper, the participants state that:  

"the involvement in the project during the last CT allowed for the identification of a series of needs of 
care, of which I was not aware and, throughout the 4 years of work, allowed me to be more aware of the 
real problems of the diseased and their families"(N7); 

"being involved in the project made me more aware of the needs of people and their families (...) it was 
interesting to use the monograph to answer to their needs" (N3). 

The Role of Educator and Guide is even more valued by the nurses:  
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"part of our project involved the education of the diseased and their families in a structured consultation, 
which allowed us to notice the importance of education to prepare for a surgery (...) diminution in the 
hospitalization time and a more independent discharge"(N1). 

Concerning the Role of Diagnosis and Watching the Diseased, many competences were developed in 
the observation of the customer, with a multidimensional and individualized approach that made 
diagnosis and intervention easier.  

"I integrated knowledge about the evaluation of the needs of the customer and their families, making it 
possible to identify these needs earlier and provide care according to what was needed to guarantee 
the capacitation of the diseased"(N4). 

"I developed critical thinking, which has been helping in the identification of the needs of the customers, 
but also in analyzing, describing, and solving problems"(N6). 

Regarding the Administration and Surveillance of Therapeutic Protocols, the nurses believe that they 
contributed for the production of these protocols as well as for the dissemination and spread of 
knowledge, since the protocols included recommendations for research studies: 

"production of guidance that led to a change and to more quality in the service"(N6). 

"the protocols were an improvement, we had to read research articles, analyze evidence and notice how 
the team works for its implementation"(N14). 

In their role of Guaranteeing and Supervising the Quality of Health Care, it stands out that what was 
learned has been perpetuated in the professional trajectory, and the previous experience in projects to 
improve the practice allows these nurses to be proactive in the services: 

"(...) starting from researches and experiences made abroad, with positive results, it is possible to 
change and improve" (N6); 

"I value the results of the investigations more"(N10). 

Another competence acquired via participation in the ST project was the Efficient Management of 
Rapidly Evolving Situations.  

"in my integration everyone told me I was the most secure and determined recent-graduate that had 
been through the service"(N3); 

"I developed work ability and time management, which made me more efficient in urgency work" (N1). 

Regarding the Organization and Division of Tasks, some experiences promoted leadership 
competences: 

"in the project I made decisions side by side with the nurses, the physicians, and the social workers (...) 
I learned things about leadership, organization, and especially teamwork, compromising (...) making a 
quality work possible"(N11). 

 "(...) I was the leader in parts of the process (...) it was challenging and motivating." (N2). 

The analysis of the responses of the 14 nurses who participated indicates that, according to their 
perception, being involved in the ST project contributed for the acquisition of important competences in 
the first years of work. Between the first three and five years of work, the communication competences 
that underly the roles of providing help, educating, and guiding stand out, since identifying the real needs 
of a person implies in considering different aspects that need the nurse to collect data through 
observation, interview, observation of family dynamics, and the care that is provided by caregivers in 
the family, with a direct translation into the trust of the professionals themselves.  

The relationship between preparing for integration in professional life and the integration in the teams 
and KT projects seems clear to us, as does the development of competences to plan and manage 
projects and competences of leadership, interpersonal communication, teamwork, clinical reasoning, 
decision making, and individualization of care. Therefore, it is possible to recommend the involvement 
of students in this type of project, replicating the investigation to verify whether the results found are 
confirmed in other places and contexts. 

The results of this study indicate that the involvement in process of transfer of knowledge makes 
integration in the team easier and enables the development of abilities that are perpetuated in the first 
years of professional activity. The integration in multidisciplinary health teams may be difficult not only 
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due to the nature of interpersonal relationships, but also because of the complexity of the situation 
involving the diseases in hospitalized people.  

Clinical Teachings have much potential as active teaching-learning methodologies. The richness of the 
context of clinical practice, its diversity, and the scientific, technological, and relational demands enable 
the mobilization of different types of knowledge, which enrich the learning experience and contribute for 
integration, while being an axis of socialization and of the construction of a professional identity.  

4 CONCLUSIONS 
Evidence-based practice should be addressed in the health graduation courses. The recommendations 
highlight the need for the theoretical formation to be coupled with other strategies that enable future 
nurses to gain proper control over their knowledge, abilities, and over attitudes that allow them to use, 
timely, the results of investigations in their clinical practices.  

The students at the end of their nursing graduation course have been a part of the safe transition project, 
which aim to translate knowledge into practice.  

Students and nurses see the development of transversal competences in different contexts of clinical 
practice as something that can serve as a base for the professional development, including ethical-legal 
competences; instrumental ability in nursing, the knowledge of health and social policies, the ability to 
work by collaborating with other professionals in the team, the ability to provide efficient responses in 
urgent situations or in situations that change fast, and the ability to recognize how beliefs and values 
can influence the provision of care. 

Nurses who had similar experiences to that of the students also considered that, regardless of the 
involvement in the projects, the Clinical Teachings allowed them to develop the roles of helper, educator, 
and guide, as well as that of diagnostician and the ability to monitor and supervise the diseased and 
manage and control therapeutic protocols. 

The analysis of the discourse of the participants motivates professors and clinical advisors to implement 
and develop innovative experiences, aiming to promote the teaching-learning process in Clinical 
Teachings in the health services. These discourses also raise challenges to investigations, specifically 
in the scope of understanding and evaluating the impact that the pedagogical practices experienced in 
the CT have in the passage from adept nurse to proficient nurse, thus being able to deal with the 
challenges that emerge in the contexts of health. 

The specificity of the phenomenon being studied, and the selection and number of participants limit the 
possibility of generalizing the results of this investigation. Another issue is related to the use of forms 
that do not allow for expanded responses. Therefore, we suggest the use of focus groups and interviews 
with the participants of the project to analyze in-depth the contributions of this formative experience on 
the development of competences in regard to the level of the research, reading and analysis of 
investigations, study design, production of products that facilitate the introduction of results of 
investigations in the context of clinical practice, and the leadership of EBP projects. 

This study is based on self-perception, limiting the generalization of the results and their interpretation 
by other investigations. However, the findings reiterate that the CTs are privileged for the development 
of competences, since this is a time and space for learning that integrates and mobilizes much 
knowledge that is fundamental for the construction of the professional identity of the future nursing 
professionals. 

We reiterate the recommendations for future studies to explore up to what point the clinical experiences 
that integrate nurses and EBP models, making them active partners in the change of the practice of 
assistance, influence the learning of the students for the real use of EBP. 
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CONSEQUENCES IN THE CONTEXT OF DISTANCE LEARNING 
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Abstract 
The Covid-19 pandemic has been undoubtedly a catalyst for educational change on many various 
levels, among which one of the most important seem the organisational and technological aspects of 
schooling, which underwent major shifts from traditional to virtual setting. The purpose of the presented 
research study is to look at those changes in the dynamic of functioning of school and the impact that 
distance learning has had on the school culture in a comparative perspective, in Poland and Great 
Britain. 

The main objective of the proposed research project is to identify potentially crucial changes in the 
functioning of the school due to its virtual setting caused by the pandemic. Our research focuses 
primarily on teaching strategies, school rituals and teacher-pupil interactions during remote learning. 
The theoretical background underpinning our project is twofold; firstly, it stems from the paradigm of 
critical pedagogy [3][4][10] defining the process of schooling as a ritual performance and providing us 
with analytical categories such as school culture, school rituals, resistance culture and teacher types, in 
order to investigate the dynamic of distance learning and teaching. Furthermore, our approach derives 
from Anthony Giddens’ structuration theory stressing the importance of order, continuity, and routine in 
the social world, which enables us to look at the process of schooling through the prism of ontological 
security [2] in the context of distance education. 

Our research findings demonstrate that the functioning of ‘’virtual school’’, in comparison to ‘’traditional 
school’’, at its core remains unchanged due to strong, long-lasting cultural codes instilled by and within 
the institution of school. We have found that even though remote education requires the use of different 
tools and means of teaching, including certain teaching style (to do so effectively), the very essence of 
the process of schooling, particularly the role of a teacher and the role of a pupil, as well as the 
relationship between them, remain the same or very similar. In a virtual classroom, similarly to a material 
one, grading and assessment appear to be teachers’ strategy for recalling the definition of the school 
situation and even further, just like in a traditional setting, it is also a survival strategy, in order to exercise 
control over a school class, while maintaining ontological security. Nevertheless, it is also clear that 
technology motivates students to follow the learning process more than to resist against it, as it often 
happens in the traditional school setting.  

The situation of the pandemic crisis enabled us, researchers, to identify with greater clarity the immanent 
features of the education system, which are often resistant to change, even in the extreme conditions 
like the Covid-19 rife. Hence, this qualitative research study demonstrates a ‘counter-intuitive’ 
hypothesis about how the education system will not change, despite megatrends such as digitalisation, 
automation and the development of artificial intelligence that have gradually dominated the 
contemporary, globalised world. 

Keywords: school culture, distance learning, Covid-19, social reproduction, education system. 

1 INTRODUCTION 
The phenomenon of remote education, otherwise known as distance learning and teaching, even though 
it can be traced back as early as the 18th century [8], only now, in the second decade of the 21st century, 
has played a central and key role for mass education on a global scale due to the COVID-19 pandemic. 
In these unprecedented times for nations and societies around the world, the vast majority of aspects of 
people’s daily life has been affected, including education. The purpose of this research study is to 
investigate to what extent the functioning of the institution of school has changed (if at all) because of 
its virtual setting, with particular regards to school culture. We define the latter as “beliefs, views, 
attitudes and relationships, and the written and unwritten rules that shape every aspect of the school as 
an institution (…) and community”.[1] In other words, we raise a question of how, and what, has changed 
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in the functioning of school in such aspects as school rituals, teaching strategies and teacher-pupil 
interactions because of remote education? Has online education made a difference in the ways that 
teachers and pupils behave and perceive school? 

1.1 Theoretical basis of the research project 
The proposed research project looks at the school institution from three different, yet overlapping, 
angles: first of all, following the structuration theory by Anthony Giddens, school as a place where rituals 
provide ontological security through processes such as routinisation and regionalisation [2]; secondly, 
Erving Goffman’s concept of school as a theatrical stage where pupils and teachers play their roles, 
framing social interactions by taking part in school drama [5]; finally, school as a ritual performance 
where rituals enable school actors to maintain the definition of school situation, following the perspective 
developed by Peter McLaren [9] [10]. Apart from the previously mentioned school culture, the concept 
of school rituals is crucial to the undertaken research analysis, which has been consciously explained 
by Piotr Mikiewicz, who points out that school rituals “remind everyone who they are, where they are 
and why they are there [at school]. They recreate logic, impose sense and order meanings” [11]. In other 
words, school rituals are a lens that focuses the implementation of social action according to a system 
of rules and principles shared by the school community [2]. Hence, they create and maintain the reality 
of schooling. In this very context we aim to investigate whether distance education, instigated by the 
pandemic on a global scale, has set the ground for developing a new understanding of what education 
is, and how it should function. 

2 METHODOLOGY 
For the need of this research, we have selected an average primary school in Wrocław (Poland) and in 
London (UK) and we have gathered as much information as possible about everyday performance of 
the main actors of “school drama” [5]: pupils, teachers and school leaders. We have undertaken an 
intensive data gathering in each school for the period of two months each. We chose pupils of 9/10 
years old, who were part of Year 4-year group in the Polish system of schooling, and part of Year 5 year 
group in the British system. The reason we selected this age category reflects our interest in the scale 
of parental support and its impact on pupils' performance at the relatively early stage of their educational 
process, in order to unpick the picture of the emerging school culture in the virtual setting. Following the 
ethnographical approach of active participation, our methodological framework was far from rigidity; it 
was rather the cognitive process itself that led us further in our discovery of new research fields emerging 
during the empirical investigation. The above-mentioned ethnographical approach requires active 
participation, listening and asking questions, in other words, it involves all the possible means that would 
give us useful information for the need of this research [6] [7]. As a result, thirty-five qualitative individual 
and group interviews with pupils, teachers and school leaders have been conducted as well as thirty 
open participant and non-participant observations of virtual lessons that took place in Poland and in the 
UK. 

Our main objective was to find out how each school went about the schooling process in the situation of 
the pandemic and what were the potential changes comparing to how those schools functioned in the 
traditional setting both on an organisational level, as well as on an interpersonal level associated with 
taking part in virtual lessons, engaging with teachers and peers ''at a distance'' and acquiring knowledge 
and skills in a completely different way. Those factors constitute the new school culture and 
consequently, feed into pupils' attainment and the reproduction of social inequalities [12]. 

3 RESULTS 

3.1 Teacher-pupil interaction 
School at its core provides its participants with ontological security, which stems from predictability and 
routines, hence it is resistant to change. Therefore, even in a virtual setting, the role of a teacher and 
the role of a pupil, as well as the dynamic of interactions between them, remain similar. Numerous 
observations of virtual classes undertaken in this research study confirm the invariability of the school 
culture. For instance, during online education children had to raise their hand (physically or by pressing 
the hand icon) whenever they wanted to ask a question or contribute to the class discussion just as in a 
traditional setting. Moreover, to recall the definition of the school situation, in the UK pupils had to wear 
their uniforms as a reminder that during remote learning, even though they were physically at home, 
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they were still ‘at school’. Furthermore, to avoid opportunities for pupils to cheat, teachers demanded 
that they hold their working out during maths classes in front of the camera, to make sure that none of 
them were using calculators. In addition, teachers requested pupils’ cameras to be always switched on 
(if not, there were follow up phone calls to parents, or pupils were being removed from the session); 
likewise, to maintain virtual classroom order, online chats have been disabled so that pupils couldn’t 
communicate amongst each other online. Finally, pupils were asking for permission to go to the toilet, 
even though they weren’t physically in the school building. This indicates that school is not only a 
material place that one can see, touch, or walk into, school is most of all, a “creation” that is instilled in 
pupils’ minds, like an unwritten system of rules and principles known as “rituals” [10]. 

3.2 School rituals in the context of distance learning 
The greatest struggle for school leaders was the fact that during remote education they had very limited 
opportunities to lead their pupils in a manner that they used to do in a traditional setting. A summary of 
leaders’ frustration in this regard has been clearly articulated by one of the headteachers, who said: “it 
is about the rituals of assemblies, of walking to the assembly hall, putting in practise our systems and 
routines. I can’t wait! The presence, the commanding, the eye contact, the non-verbal cues that children 
can’t pick up via the screen. The togetherness!’’. The latter, interpreted through the prism of the 
structuration theory authored by Anthony Giddens, can be understood as “co-presence” that “only exists 
in the case of unmediated contact between persons physically present’’ [2], which takes place in the 
traditional school setting where pupils are physically in school, experiencing the unmediated presence 
of teachers and other students. During remote learning, on the other hand, ‘’children felt that they were 
unreachable online and untouchable” according to the headteacher in the UK, who stressed that in a 
virtual setting, pupils didn’t feel accountable for their actions, as if the computer screen was a kind of a 
buffer space between them and teachers.  

3.3 Teaching strategies 
Based on virtual lesson observations conducted for the need of this research, we have distinguished 
two main teaching styles demonstrated by the observed educators. We named them, paraphrasing 
Peter McLaren’s terminology, “Teachers Overlords” and “Teachers Juggling with Technologies” [10]. 
The first cohort's main characteristic was their attempt to maintain the so-called perfect silence (quite 
successfully) and their minimal implementation of advanced digital tools during virtual classes. They 
tend to express negative opinions about remote learning, focusing mainly on pupils’ “underperformance” 
and inability to learn in a virtual mode. The other group in turn, “Teachers Juggling with Technologies”, 
whose classes in the virtual setting were often lively and noisy, dealt with digital challenges with 
enthusiasm and fluency, taking the experience of remote education as a chance to grow and develop 
their digital skills, introducing advanced use of technology into their virtual classes. At the same time, 
they were making it clear that remote education is a lot more demanding in terms of the time required 
for preparation, in terms of their well-being and the level of stress involved in the whole process. ‘’It was 
very time consuming and yet I felt that I wasn’t doing enough. I am at home, so I need to do this and 
that (...) I much prefer to be back, seeing everyone face to face. The hardest for me was knowing when 
to stop working, not being able to socialise. I became miserable’’, describes one of the teachers. 
Interestingly, both groups of teachers were using assessment and grading on a very regular basis, often 
reiterating about online activities and homework being marked and graded.  

The reason why the system of schooling appears to be oblivious to any form of change, and full of rigidity 
instead, has been clearly explained by Anthony Giddens who convinces that “the longer a social system 
lasts, the more its institutions [schools] are rooted in time and space, the more resistant it is to 
manipulation and attempts at transformation (...) Persistence cuts off certain possibilities for human 
action, but at the same time opens up new ones” [2] The new possibilities in the context of remote 
learning are the increased independence of pupils and growth of their inner motivation to learn. It 
appeared that in the virtual setting students had more opportunities to take ownership of their learning 
and explore areas that they were particularly interested in. At this point pupils’ social status and class 
affiliation comes to play as those who lacked financial resources and parental support, were not able to 
participate fully in remote learning, and as a result, they found themselves in a position of disadvantage, 
as they couldn’t keep up with those who had all the resources available (including equipment, space as 
well as their parents’ time and skills) to succeed in the virtual setting. However, this opportunity to 
redefine the school culture, i.e. the basic definition of the role of teacher and the role of student in the 
process of teaching/learning was missed, or unrecognised, due to the substantial need to refine the 
‘traditional’ definition of the schooling - the leading role of the teacher and their responsibility for the 
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outcome of the education. Teachers tried to maintain their leading position using the processes of 
evaluation and grading. In fact, it was the main concern, whether they would be able to properly justify 
the outcomes of students' work, mainly because of the lack of control of the learning processes and (to 
put it simply) lack of trust: “Do they work on their own or with help of their parents?”. Interestingly, teacher 
assessment and grading, that pupils were constantly made aware of, could be observed on a very 
regular basis (even more often, than in a traditional setting), acting as teachers’ ‘’secret weapon’’, which 
enabled them to control the class. The phenomenon of distance education made it clearer than ever 
that the main purpose of grading and assessment is to discipline and to define the relationship between 
teachers and pupils. It has also revealed teachers’ fear of losing control over pupils and their behaviour 
in class. 

4 CONCLUSIONS 
Our research project led us to a few general conclusions about the nature of the schooling system in 
the context of distance education. First of all, we have learnt that the foundation on which the school 
culture is built or - using Goffman’s terminology - framed [5], is deeply instilled in school actors’ minds 
and hence, it is difficult to reconfigure. As a result, distance education has not changed the frame of 
school culture despite the use of digital tools. Moreover, teachers, asked about their reflections on 
distance teaching and learning, and what it (potentially) changes in how they see education and its 
purpose, do not quite understand this question or they do not have any reflections on this matter; they 
rather think about it as ‘’a technical issue’’ (or bonus) that they have to face when teaching, whereas 
remote education in its essence is not problematised at all. Furthermore, it is important to stress that as 
soon as schools reopened and reversed to a traditional setting, no traces of digital tools utilised during 
virtual classes could be found in a traditional classroom, despite declarations from headteachers about 
continuing to implement digital technology in some aspects of traditional schooling. This status quo 
proves that technology is still perceived as a form of curiosity, which may potentially be used on a greater 
scale in the future. 

The main point of further discussion about remote education is the fact that the COVID-19 pandemic 
has been a relatively short-lasting phenomenon, during which the school actors were not able to fully 
adapt to the new conditions of schooling in a virtual setting, hence there is not enough evidence to draw 
fully plausible conclusions. 

It is vital to emphasise that this short text is only a preliminary study on the dynamic of remote education 
and its potential impact on the school culture.  
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Abstract 
In Indonesia, undergraduate students, including those belonging to bachelor's degrees and diplomas 
programs that might last three or four years, must take a course on research methodology. Despite their 
lack of interest in becoming researchers, they must complete a final project that requires research skills. 
Taking the Course in one semester, students learn how to write a proposal, collect data, analyse data, 
and perform other tasks that a professional researcher typically performs. To improve and investigate 
the effectiveness of the Course, we conduct a study on all aspects related to the methodology courses. 
The objective of the research is to find out to what extent the students understand the course materials 
and how the Course can be improved. The survey is used as the main research method with questions 
consisting of both open and closed questions. The questionnaires were given twice. The first at the 
beginning is given to the students who have just begun to take the Course and the students who have 
finished taking the Course, and the second questionnaire was given only to the students who have 
completed the Course. With a return rate of over 90 %, the present study has informed us about the 
teaching methodology course in undergraduate classes. The research suggests that the methodology 
course appears to be beneficial for completing their final assignments and for their future lives. They 
admit that they have learned soft critical skills such as critical thinking and the scientific method. Those 
who have completed the Course acknowledge that the course materials have equipped them with the 
knowledge and skills necessary to develop a research proposal, collect data, analyse data, and perform 
other research-related tasks. As this type of research topic is underexplored, this undoubtedly 
contributed to knowledge about the methodology course. 

Keywords: research methodology; Course; undergraduate class; scientific method. 

1 INTRODUCTION 
Undergraduate classes in Indonesia include bachelor's degrees and diplomas that can last three or four 
years. Even though they do not aim to become researchers, they must complete a final project based 
on research. They are then assigned to a subject called Methodology Research for one semester. They 
will learn how to write a proposal, collect data, analyse data, and perform other tasks normally performed 
by researchers. 

Learning research methodology may teach you things other than how to conduct research. There are 
aspects such as scientific method, critical thinking, and other aspects that are useful in students' lives. 
Research is the process of acquiring new knowledge. In the Code of Federal Regulations [1] relating to 
the protection of human subjects, research is defined as "a systematic investigation (that is, the 
collection and analysis of information) designed to develop or contribute to generalizable knowledge". 
Furthermore, the National Academy of Sciences [2] states that the research goal is to expand human 
knowledge about the physical, biological, or social world beyond what is already known. Research differs 
from other methods of gaining knowledge (such as reading a book) in that it employs a systematic 
process known as the Scientific Method. 

Research methodology refers to the practice of "how" each piece of research is carried out. More 
specifically, this research method is concerned with how a researcher systematically designs a study to 
ensure valid and reliable results while also addressing the research aims and objectives [3]. 

Research Methods subject encompasses a broad range of material topics that must be tailored to the 
study program in which the subject is taught. The research Methods subject is very continuous with 
other subjects in the Study Program and has a very large role in the career after graduation and helps 
students when doing their Final Project when they want to complete their studies. 

One of the provisions for students to become critical individuals who can think logically and 
systematically is the skill or research knowledge. Students and college graduates should be able to tell 
the difference between opinions and facts and which theories and natural laws are true and which are 
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false. Students will benefit from research techniques and their application to real-world issues for the 
rest of their lives [4]. 

The elements in research are factors that must be present in a study. According to Nunan [5], three 
major factors contribute to the occurrence of a study: questions or problems, data, and analysis. 
According to another source, Crouch [6] believes that there is a need for another component that 
distinguishes this research as scientific research, namely publication. 

Language research is distinct from other types of research, particularly technology-based research. 
Indeed, the subject of language research can be humans or objects in human works or language works. 
The sheer number of works or language products available makes language research virtually limitless! 

Taking an introductory course in research methods is an important step for undergraduate students who 
may one day need to conduct their original research. These courses are also crucial for students who 
do not intend to research because graduates must make educated decisions about research findings 
as part of their professional development [7]. Study methods courses are difficult to teach because the 
course material is technically complex. 

Research methods courses are challenging to teach because the technical difficulty of the course 
material is high, even though student interest in the material is sadly low. Current research methods 
texts in linguistics typically cover both qualitative (e.g., discourse analysis and ethnography) and 
quantitative (e.g., questionnaire survey) methodologies. 

Groessler [8] makes the following recommendations for teaching research methods and practices: Make 
research visible by connecting learners to research through active learning. Allow students to learn by 
doing: Immerse students in real-world research to make research learning authentic. Encourage 
reflexive learning about the research process: Students and educators should be encouraged to focus 
on the research process to understand where they fit into the larger picture. 

According to Ball and Pelco [9], teaching research methods by asking undergraduate students to 
participate in group-based research projects over a semester is an excellent way to teach research 
methodology. Students adapt well to the challenges posed by such a class format because it combines 
recent pedagogical and technological developments. 

Similarly, when teaching research methods, Lundahl [10] recommends using active learning techniques 
and provides some practical guidance on how to do so. In comparison, Saeed et al. [11] recommend 
incorporating research proposal writing into the research method course. According to the report, 
students regarded research proposal writing as a positive experience, a way to focus on research 
method learning, and become acquainted with and increase their research interest. The findings have 
pedagogical implications in that assigning research proposal writing to postgraduates is beneficial for 
teaching and learning research method courses, especially when accompanied by teacher support and 
guidance [11]. 

Braguglia and Jackson [3] implemented three courses to be taught to develop research expertise: 
statistics, research methodology, and organizational behaviour. Students were able to improve, 
strengthen, and refine their research skills due to the integration. 

In another case, by incorporating a comparative research project that asks different student groups to 
use different methods to solve the same problem, Gunn [12] adds a twist to several problem-based 
approaches by motivating students to think comparatively: the inclusion of a comparative research 
project that asks different student groups to use different methods to solve the same problem Members 
of the faculty are frequently involved in this. This is similar to what Aguado [13] has suggested in using 
the approach of ‘learning; by doing in teaching research methods course. 

This article describes how Knipe et al. [14] used a Journal Article Research Analysis (JARA) Schedule 
to enrol students in a research method topic as part of a graduate entry initial teacher education program. 
He discovered that it was a valuable aid in assisting students in comprehending the principal research 
domains. This is a tool and resource that academics teaching research methods classes can use to help 
students learn more effectively. 

The current study aims to improve the Course's materials as well as its implementation. The research 
questions are as follows:     

- To what extent did the students understand the course materials? 
- How can the Course be improved? 
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2 METHODOLOGY 
The primary research method used is through a survey conducted among students who had received 
Research Methods Subjects and students who have completed the Course to determine the extent of 
the effectiveness of teaching courses. The questionnaires were given twice, once to all students who 
are still taking the Course and the students who have just completed the Course; the second one was 
given to only students who have comply taken the Course. 

The total number of students who completed the first questionnaire in the institution under investigation 
was 110, consisting of level 2 and 3 students. They are students who took English for their major. The 
response rate was 93.63 percent, or 103 students who completed the questionnaire. This figure is very 
high for the return of the G-form questionnaire. The second questionnaire was given only to the students 
who had completed the Course. The return rate of the questionnaire was 85% or 46 out of 54 students 
who were asked to complete the second questionnaire.  

70% of the 103 students who responded to the first questionnaire are female, remaining male. This is a 
description of gender in the investigational institution. This gender comparison does not seem to impact 
the result of the research.   

3 RESULTS 
The result and discussion are oriented to answer the research questions. The first question is to what 
extent did the students understand the course materials. To answer this question, we can analyze the 
responses which respondents gave. 

The data obtained from this survey are related to the need for understanding and course materials that 
require additional attention. The questionnaire's contents reflect the material provided on the Reset 
Method subject and how they understand various language research methods, such as collecting data, 
analyzing data, and making research proposals, among other things. It will be discussed in greater detail 
in the Results and Discussion section. 

This research's output is a written paper in the form of revised teaching material that will be used in the 
coming semesters. The existence of this book is based on a survey in which more than 90% of respondents 
stated that a guidebook for this Research Method course is required, as shown in the Table below: 

Table 1: The respondents’ responses whether the Course should be accompanied by a guidebook 

Do you think we need to have a Guidebook on Language Research Method? 
No Answers Occurances % 

1 Yes 96 93,20 

2 No 7 6,80 

3 Not Sure 0 0 
 Total 103 100 

Students' perceptions of what scientific research entails vary considerably. The majority of students 
define scientific research as an organized investigation or examination of a subject to discover 
something new (75.7 percent). Meanwhile, less than 10% of students responded that they had no idea 
what scientific research was about. 

When students were asked or required to create research questions, most of them wrote the examples 
incorrectly. This happens because not all students have learned how to make research questions.  

A few students (38.8 percent) can respond to Nunan's three components of research that must be present 
in scientific research (1986). Few students (10.7 percent) stated they did not know, and the remainder 
provided incorrect responses. This happens because only those who have taken the Course were able to 
answer the questions. Those are students who are now in the higher classes and have passed the Course. 

When asked about the dualism of research, most respondents (73.8 percent) stated that quantitative 
and qualitative research methodologies are used. While only 10.7 percent of respondents indicated, 
they were unsure. This is because the topic regarding the dualism of research, that is, quantitative and 
qualitative methodology, is given initially, and most students could answer that question. 
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When students were asked about the validity of research, their responses were quite varied: 27.2 
percent stated that validity refers to the extent to which a study truly investigated the subject under study, 
25.2 percent stated that validity was just validity, 17.5 percent stated that validity refers to the degree to 
which research results can be trusted, and 11.7 percent stated that validity was validity. Meanwhile, 18.4 
percent of respondents stated that they were unsure. For this, only students who have taken the Course 
and still can remember the concept of validity could answer the question. 

When the students were questioned about the study's reliability, they answered as reliability refers to 
the degree to which the research findings can be relied upon to be the most appropriate response. Less 
than 50% of respondents selected this response (39.8 percent). In comparison, 21.4 percent of 
respondents indicated that they were unsure of the answer. The same reason given in the previous 
paragraph is applicable in the students' understanding of reliability in research methodology.  

The following questions concern students' perceptions of the Research Methodology Course's weight. 
The percentage of respondents who indicated that two credits were sufficient to master the Course was 
39.8 percent or less than half of all responses. Thus, while only 20% of responses are insufficient, most 
responses are probably sufficient, accounting for 39.8 percent. 

When asked about their opinions on the value of research methods in life, 35 students responded. Most 
students stated that the Course helped them think logically, methodically, and critically. This is similar 
to what Braguglia & Jackson [4] has stated earlier. For example, one of the comments reads as follows: 

What I really feel from the benefits of the Research Method Court is the increased criticality 
and logic in my mindset. 

The following responses were given to students who have ever taken the Language Research Methods 
Course. The purpose of the questionnaire is to determine to what extend the Course has helped them 
in conducting their final project, which involves research-related activities. 

Regarding the benefits of research methods courses in developing their final project, nearly all students 
stated the benefits, particularly in knowing how to write proposals, collect data, analyze data, and choose 
research methods. 

When asked specifically whether this Language Research Methods Course has prepared them to write 
proposals, the majority, or nearly all, of students responded affirmatively (97.8 percent). However, not 
only were those who reacted extremely few (2.1 percent). 

Table 2: The respondents’ responses whether the Course has prepared them to write proposals 

Has this Course provided you with knowledge to write a research proposal? 
No Answers Occurances % 

1 Yes 45 97,83 

2 No 1 2,17 
3 Not Sure 0 0 
 Total 46 100 

When asked whether this Language Research Methods Course has prepared them to conduct data 
collection, the presentation of affirmative responses is much larger; most students responded 
affirmatively (93.5 percent). The remainder who responded is at a rate of only 6.5 percent. 

Table 3: The respondents’ responses whether the Course has prepared them with knowledge to collect data 

Has this Course provided you with knowledge to collect data? 
No Answers Occurrences % 

1 Yes 43 93,48 

2 No 3 6,52 
3 Not Sure 0 0 
 Total 46 100,00 
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The same result was gained when the students were asked whether this Language Research Methods 
Course has prepared them to conduct data analysis. Most students responded affirmatively (93.5 
percent). The remainder responded at a rate of only 6.5 percent. 

Whether this Language Research Methods Course has prepared them to select research topics, the 
majority of students responded affirmatively (84.8 percent). The remainder responded at a rate of 15.2 
percent. 

Table 4: The respondents’ responses whether the Course has prepared them  
with knowledge to determine the topics for their research 

Has this Course provided you with knowledge to determine the topics for their research? 
No Answers Occurrences % 

1 Yes 39 84,78 

2 No 7 15,22 

3 Not Sure 0 0 
 Total 46 100,00 

When asked whether this Language Research Methods The course prepares them to determine 
research methods; the percentage of responses is nearly identical; most students responded yes (82.6 
percent). The remainder responded at a rate of 17.4 percent. 

While nearly 40% of respondents indicated that the topic of data collection was the most well-understood 
material in this Research Methods Course, the topic of types of research (17.40 percent), topics on 
scientific research (15.20 percent), and data analysis were also well-understood (13 percent). Others 
are concerned with research elements, science and technology, and research and study, all of which 
are more theoretical (knowledge). 

When asked about the least understood or complex subjects, many students responded with Pragmatics 
(43.5 percent). The remainder is scattered throughout and covers the topics covered in the Language 
Research Methods Course. 

Regarding the most valuable topics, most students selected proposal writing (17.4 percent + 6.5 
percent). The remainder is scattered across topics relating to data analysis (8.7 percent + 2.3 percent). 
Additionally, some responded that all the material was deemed useful. The other is the Language 
Research Methods Course. 

Many students responded with scientific research (32 percent) concerning the question on the least 
helpful topic. Additionally, some responded No and were unsure. The remaining topics are covered in 
detail in the Language Research Methods Course. 

Whether there is a need to include additional materials in this course, the students responded variously. 
Specific individuals stated that it was sufficient, while others stated that it was necessary for data 
processing, research methods, and other materials. Additionally, some stated that they were unaware. 

The percentage of students who answered affirmatively when asked whether this Language Research 
Methods Course adequately prepares them to complete the Final Project in general; nearly one hundred 
percent of students responded affirmatively (95.7 percent). The remainder responded at a rate of only 
4.3 percent. 

Table 5: The respondents’ responses whether the Course has prepared them 
 with knowledge to conduct the final project? 

Has this Course provided you with knowledge to conduct the final project? 
No Answers Occurrences % 

1 Yes 44 96,00 

2 No 2 4,00 

3 Not Sure 0 0 
 Total 46 100,00 
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When asked for suggestions for improving future course learning, 29 people responded. Students' 
responses varied significantly; some were directed specifically at the Final Project, while others 
suggested increasing practice. As one student puts it: 

Extensive exercises in data collection, processing, and presentation so that when students 
complete the Final Project, they are already familiar with how to process data properly and 
correctly for the type of research. 

As a result of the responses above, it can be concluded that the Language Research Methods course 
offered in semester 3 is quite beneficial and can assist students in completing their Final Projects, which 
may take the form of small-scale language research or the creation of written products. 
In response to the second research questionnaire on how to make the Course better, there are some 
things that we can do. 
First, we must provide a guidebook to have a ‘manual’ that they can always refer to. This suggestion 
has been put forward through the responses of the questionnaire as indicated in the beginning. More 
practices, especially on data collection and data analysis, will help students in mastering the lessons 
better. These two topics are essential as they play an important role in conducting the final project based 
on a research project.  
The idea to connect learners to research through active learning, as suggested by Groessler [8], can be 
done by the undergraduate students by way of involving them in the research project conducted by their 
lecturers. They may become, for example, data collectors or do other simple assignments in the project. 
This is similar to the idea stated by Ball and Pelco [9] to assign undergraduate students to participate in 
group-based research projects over the Course of a semester. 
The idea to use Journal Article Research Analysis (JARA) from Knipe et al. (2018) will help the students 
write the literature review. This part is regarded as the most difficult both in proposal and report writing. 
In addition, the JARA assignment will help students find the topic that can fulfill the novelty as required 
in any research. 
There are undoubtedly other suggestions that can be made to aid in the mastery of course materials 
and the resolution of problems or difficulties encountered by students. They necessitate special 
investigations. 

4 CONCLUSIONS 
The Basic Language Research Methods Course, also known as the Basic Language Research 
Methodology Course, is highly beneficial for students, not just when they complete their Final Project, 
which is one of the requirements for graduation from study program under investigation. Students are 
familiar with the final project, which can take the shape of an analysis or a product. Both must be 
completed utilizing the principles and methodologies covered in the course lectures. 
As seen by the answer to the accurate definition of research, which exceeds 60%, students have a good 
comprehension of research. When asked to provide examples for creating research questions, however, 
most students gave wrong answers. This indicates that the materials supplied to students have not been 
properly or adequately digested. 
On the other hand, students believe that this course is quite beneficial in developing proposals, gathering 
data, and analyzing data. This can be observed in the students' responses to the course's most valuable 
themes. Students do not comprehend that the topic is 'knowledge-based,' thus it cannot be practiced, 
while the responses to questions concerning themes that are not beneficial and topics regarding 
Scientific Research. 
It discusses issues that are relevant, simple to understand for pupils, and that are regarded to be vital 
and valuable. The answer to which topic is the most valuable is the same as the answer to the question 
of which topic is the most well-understood. While the topic of Pragmatics was the least understood, it 
may be necessary to add to how this topic is practiced or add Exercises to comprehend it in this situation 
better. 
It is clear from this survey that the topics or teaching materials offered and their discussion needs to 
improve. The most important aspect is the requirement for materials or textbooks to complement this 
training. 
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Abstract 
Background: The education of students with special educational needs is one of the priorities of 
education policy in the Czech Republic. This is based on the idea that inclusion involves a refusal to 
discriminate against or exclude an individual from normal education based on his/her health or social 
handicap. Our contribution is focused on the problem of inclusion of children with Type 1 Diabetes 
Mellitus (Type 1 DM) within compulsory school attendance. Children with Type 1 DM form a specific 
group suffering from chronic disease which is at first sight invisible to others. However, a child with Type 
1 DM is limited in the normal process of education by a strict treatment regimen.  

Goals: The goal of this study is to present to the teaching and education community the problem of 
children suffering from Type 1 DM, and discuss the problem of inclusion in the Czech school system. 

Methods: This article is conceived as a theoretical one, based mainly on Czech and foreign literature, 
research, and practical experience.  

Results: The first part of this article is focused on a description of the disease and its specific features 
in school age children. The subsequent part deals with the psychosocial aspect of the disease, which 
significantly affects not only the child’s success within the education process, but also his/her 
socialization and enculturation. The final part contains information for teachers about how to work with 
such children, how to make learning easier for them, but also how to include them in the life of the class 
and school. 

Conclusion: The work being submitted aims to inform teachers and other educators how to include 
children with Type 1 DM in the life of the class/school more easily, including ensuring their safety and 
health protection. 

Keywords: Child, Type 1 Diabetes Mellitus, elementary school, compulsory school attendance, 
inclusion, health/psychosocial aspects, supporting measures. 

1 INTRODUCTION 
Equal access to education is one of the individual’s primary rights, as laid out in the Charter  
of Fundamental Rights and Freedoms.  

Today, the schools system in the Czech Republic is responding to the required changes in terms  
of inclusive approaches, emphasizing the education needs of children and pupils with disabilities, setting 
up support measures to optimize education and supporting inclusion through new legislative measures. 
Paragraph 16 of the Education Act states: “A child, pupil or student having special educational needs 
shall mean a person who requires the provision of support measures in order to meet their education 
opportunities or in order to apply or exercise their rights on an equal basis to others.” [1]. The Act then 
focuses in particular on the inclusion of gifted children, children with mental disabilities or a number  
of disabilities, and children of other ethnic (in particular language) groups. What it omits, however, is 
children with chronic disease, a group which includes children with Type 1 DM. Children with Type 1 
DM speak the same language, espouse the same cultural values, understand the set rules, but are 
limited by the treatment regimen set up for them (i.e. they need to frequently check their blood glucose 
level and act in accordance with the values measured by adjusting insulin dose, food and exercise). 
Such regimens do not allow them to fully integrate into the life of the class and school, which may lead 
their peer group to push them away to the margins, such children may also have problems with their 
identity, with accepting that they are different and with working out how they fit in.  
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All countries are endeavoring to create the best possible education system in order to ensure that no 
social groups are disadvantaged in any way in terms of access to education. For pupils from  
a disadvantaged social or cultural background, it is more difficult to meet schools’ demands, and for this 
reason they need to be provided with extra help to enable them to meet these demands. The needs  
of children with DM, the needs of teachers and the needs of counselors are thus here described and 
analyzed. 

2 METHODOLOGY 
The aim of this theoretical study is to inform the teaching community of the issue of children suffering 
from Type 1 DM, and to draw attention to the issue of the inclusion of these children within the Czech 
schools system.  

Methods: The article is conceived as theoretical, based mainly on Czech and foreign publications, 
research and practical experience. 

3 RESULTS 
Roughly 4000 children with Type 1 DM live in the Czech Republic [2]. Besides educating their pupils, it 
is also the job of school to provide support and to ensure their health and safety. The submitted study 
looks at the psychosocial aspect of this disease, and also contains information for teachers and tutors 
on how to work with these children, how to facilitate learning for them, and also on involving them in the 
life of the class and school. 

3.1 Aspects affecting the education process for children with Type 1 DM  

3.1.1 Medical aspect affecting the education process  
Type 1 DM is a disease which is marked by the ongoing destruction of pancreatic beta-calls at various 
rates, leading to a severe lack of insulin. Typical for the disorder is hyperglycemia and a tendency for 
ketoacidosis as a result of a lack of insulin.  

Some of the clinical symptoms of advanced DM include: frequent urination, increased thirst, and 
because the body is losing the energy received from food it results in fatigue, sleepiness and weight 
loss. If attention is not paid to these symptoms, they may lead to diabetic coma, which is life-threatening 
for the child. 

The treatment of children with DM is difficult and specific. Children with Type 1 DM are dependent on 
the lifelong exogenous administration of insulin, regular glycaemic monitoring (so-called glucometer self-
monitoring or the so-called Continuous Glucose Monitoring System – CGMS), responding to measured 
values (hyperglycaemia, modification of insulin dosage for different activities), and being disciplined in 
dietary habits [3], [4]. Each more complex situation (e.g. vomiting or intercurrent disease) leads to 
diabetes decompensation, which can result in hospitalisation and serious damage to the child [5].  
In 2018, 3652 children were being treated for Type 1 DM. 116 children were found to have late diabetic 
complications - so-called diabetic nephropathy, which is the primary cause of terminal renal failure [2].  

In regard to children’s independence in self-managing their diabetes, most children are able to perform 
insulin injection independently from 8-10 years of age, but this should be done under the supervision  
of an adult with checks on the administration of the right dose of insulin using special application aids – 
so-called insulin pens or pumps. Today, children with DM can eat almost everything, although the 
amount of food must be regulated, not just carbohydrates. They must be secured continuity between 
blood glucose self-monitoring, insulin application and food consumption (self-management) in order to 
prevent blood glucose fluctuations. Older children are encouraged to co-operate actively, taking on 
greater responsibility for their health and other areas [3], [5], [6], [7]. Today, modern technology has 
provided child patients with new opportunities. One of these involves sensors which secure permanent 
blood glucose level monitoring without the need for repeatedly taking blood from the fingers and which 
provide immediate information on values measured not just to the child themselves, but in particular to 
their parents. Nevertheless, a very important role is still played by education of the child, their loved 
ones, comorbidity therapy (concomitant illnesses), and mental wellbeing within the family [8]. The 
objectives of DM treatment of children should be realistic and respect the age of the child, the 
psychosocial environment and the compliance of the child and his or her family [9], [10]. 
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3.1.2 Psychosocial aspect 
All chronic disease, including DM, affects the quality of life of the affected individual to varying extent 
not just in biological terms, but also in psychosocial terms [11]. It brings with it a number of negative 
experiences such as pain, fatigue and exhaustion, and it acts as a powerful stressor, as a burden which 
the sick child must learn to deal with. It affects the child’s mental state (such children are often found to 
suffer from mood disorders and anxiety disorders). It disrupts his or her usual way of life, changes former 
daily routines, and restricts the child in his or her customary habits. It results in many needs not being 
satisfied. Over the course of the disease, particular personality traits may occur (suggestibility, 
egocentrism, sensitivity, etc.) which may interact or even boost each other [12], [13], [14], [15]. The 
impact of diabetes can also be seen in the child’s adaptation to the school environment and requirements 
essential for the effective education process of the ill pupils. Sickness changes the social position of the 
ill pupil (within his or her group of classmates, friends and also within the family). Roles and relationships 
(sibling, partner) in the family, and relationships with the extended family and those around, also change. 
The child, but also his or her siblings or peers (classmates) may perceive particular different demands, 
non-homogeneous relationships and other attributes arising from the specific aspects of diabetes, a fact 
which is usually processed well cognitively, but not at an emotional level [16]. The impact of these 
aspects affects the quality of life of children with diabetes – studies demonstrate that quality of life 
decreases as age increases, especially for girls [17], [18], [19]. 

The period of early school age is crucial for shaping the child’s approach to his or her diabetes and for 
the future positive course of treatment. During this period, it is the primary carer who has main 
responsibility for diabetes compensation. The primary carer (often the mother) progressively passes on 
the required knowledge and skills to the child during this period in accordance with his or her age and 
understanding, and trains the child’s joint responsibility in treatment [8]. The primary carer also projects 
his or her perspective on the disease onto the early school age child, and functions as a model for 
responsibility and the approach to the treatment regimen (Rubin, Young-Hyman and Peyrot, 1989). The 
carer’s approach immediately influences the child’s perception and acceptance of the disease, shaping 
his or her approach to measures which are essential to preserve the child’s health and life [20], [21].  

During the period of a child’s adolescence, treatment complications occur linked to a growing need for 
autonomy and the child’s resistance towards parents, amongst other matters [22], [8]. The adolescent 
feels attacked by parents’ control over treatment, and feels this control as an intervention in the process 
of shaping his or her personal identity [23], and this may instead become projected as backlash to the 
disease and its treatment, leading to many medical complications, including life-threatening ones [24].  

A child’s chronic disease affects every family member in some way. It affects the previous lifestyle and 
functioning of the family, the nature of partner and sibling relationships, relationships with the extended 
family and with those around [25]. For parents, the child’s illness is an extremely stressful situation. 
Overall fatigue rises for all family members, and feelings of depression increase [15]. The way that the 
parents manage the stress and how they respond to it jointly determines how great of a burden the 
disease will be for the child. If there are problems within the family, such as in dealing with the child’s 
frequent illness, and these accumulate over time such that the family no longer meets its core function, 
help must be provided to these families, with a focus on eliminating the risk to the child and his or her 
successful development [26].  

Understanding the family’s immediate environment and providing support from those close to it may 
help to avoid various pathologies within the family. The immediate environment can refer to a specific 
individual with whom the family is most often in contact. This may include medical staff (doctors, nurses, 
nutritional therapists), close family members, extended family members, friends, neighbours and last 
but not least teachers and tutors at school, after-school classes and clubs. 

3.1.3 Educational aspect 
A large change not just for the child, but also for those around him or her, is the child starting school. 
Compulsory school attendance is defined in the Education Act (Section 36 and Section 43) [1]. The 
management and organisation of primary education falls within the responsibility of the Ministry of 
Education, Youth and Sports of the Czech Republic. A crucial education implementation document is 
the Framework Educational Programme. The education of pupils with disabilities or health 
disadvantages is implemented on the basis of their specific needs through individual or group integration 
into basic school, practical basic school, special basic school or through another method of attendance 
which is given by this act. The child can thus be educated individually and only attend school to take 
exams during each term (see Section 41 of the Education Act) [1].  
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ª The specific needs of children with DM within the education process  

The child/pupil with DM has special needs, which implies that they must also comply with certain specific 
requirements and approaches in education. A quiet place must be found and secured where the child 
can perform insulin injections, since it is a daily activity and the child should not be stressed about doing 
it. It is very important for them to observe their diet, time between injections and serving of food, and to 
calculate the correct dosage of food and insulin. Consultation between parents and teachers and other 
school employees, in particular the school kitchen staff due to the setting up of a diabetic menu should 
also be a matter of course. Diabetics can eat all ingredients, but it is still very important to monitor 
amounts and sugar levels within the food. Pupils with DM need not be excused from taking part in 
physical education classes, and they can exercise alongside the other children. However, high levels of 
physical exercise lead to a fall in glucose levels in the blood. As such, if required the pupil should always 
have something sweet available to them to balance their glucose level and prevent hypoglycaemia. 
Problems may occur when there are day-long or multiple day trips (e.g. school trips, ski courses, field 
trips). For smaller children, the presence of parents is important and it is therefore appropriate for parents 
to go as assisting staff so that the child need not feel excluded from the group due to their disease. 
When they are older, children become self-sufficient and parental involvement is not necessary even for 
longer school trips [27].  

For the pupil, it is very important that they take part in shared activities and do not feel excluded from 
the group. Due to frequent absence, mainly as a result of frequent hospitalisation (especially when DM 
is diagnosed at an age of school attendance, when treatment must be set up and the pupil must be 
educated in the treatment regimen), it is harder for these children to establish, maintain and strengthen 
relationships within the class. Here, the teacher plays an indispensable role in offering support and 
mediation, in being communicator and counsellor. The teacher should endeavour to strengthen 
relationships within the group and inform the class of the particular disease and related aspects, in 
particular regarding acute complications (hypo/hyper-glycaemia) and how to respond to these 
appropriately. The teacher should also focus on topics such as tolerance (applying insulin and 
measuring blood glucose), feeling a sense of belonging and being willing to help. (see, e.g., the 
Catalogue of Support Measures) [28]. It is very important to establish friendships with other classmates, 
and it is therefore a good idea for classmates to be informed of the pupil’s condition by the teacher, and 
that they know that through acting appropriately they can help the ill child to integrate into the group 
within the classroom.  

The aim of the support measures should be to motivate the pupil to achieve positive results in education, 
and a feeling of experiencing success, which is an essential need to ensure the healthy mental state of 
any individual, although this is not the case for persons with a disability. According to Čadová et al. 
(2015, p. 36), the following areas are essential in educating pupils with chronic disease, which includes 
DM: feeling socially included, undertaking activities which are manageable, forgetting about the disease, 
renewing physical fitness, succeeding in comparison with peers. The core objective is to include the 
pupil in shared activities, but even during activities which the pupil cannot do the pupil need not be 
isolated from the group. The pupil can, for example, actively follow the class’s work and so be of benefit 
not just for him or herself, but also for his or her classmates. In situations where the chronically ill pupil 
has frequent long-term absences from the school, an individual education plan needs to be drawn up 
so that requirements for the pupil’s current needs can be met [29]. 

ª Specific nature of the teacher’s work with pupils with Type 1 DM chronic disease 

DM is characterized by its changeable course (blood glucose fluctuations). The impact of Type1 
diabetes on the developing brain is a subject of primary research [30], [31]. Diabetic ketoacidosis and 
chronic hyperglycaemia appear to be more harmful that has previously been assumed. Neurocognitive 
deficits are manifested in a number of cognitive domains, including executive function and the speed of 
information processing [32], [33]. In a study (2019) [35], children with persistent congenital 
hyperinsulinism demonstrated deficits in attention, memory, sight and sensorimotor functions. These 
deficits were of potential hypoglycaemic origin. In a study by Gloyn, Pearson, Antcliff et al. (2004) [36], 
it was found that long-term DM disease may lead to difficulties with learning and behaviour, and this 
needs to be taken account of in education. Fluctuations in health and frequent hospitalisation represent 
adverse phenomena. The child may undergo periods of crisis or sorrow, which have a negative impact 
on his or her ability to concentrate and remember things. Severe and repeated hypoglycaemia may have 
a slightly negative impact on diabetic children’s behaviour in certain areas of cognitive function, in 
particular in regard to intelligence, memory, learning and verbal skills [37]. It is therefore important that 
the teacher should respect the circumstances of each of the ill pupil’s school performances and 
approach them from a comprehensive perspective. This means that they should not assess only the 
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quality or extent of the fulfilled task, but also pedagogically direct and assess the pupil in line with their 
current health and individual needs [38].   

Besides educating its pupils, it is also the job of the school to provide support and secure their health 
and safety. Adhering to the medication prescribed by the doctor is essential for the child with DM’s 
positive development. Non-application of medicines (in this case insulin) could lead to severe medical 
problems, and even the death of the child.  

Data on the child/pupil’s disadvantage and data on medical fitness for education and health problems 
which may have an impact on the course of education is a component of the school’s documents (the 
School Register) in accordance with Section 28 para. 2 (f) and (g) of the Education Act. [1]. Legal 
guardians are obliged to inform the school of any changes to their child’s medical fitness or of any health 
problems or any other serious circumstances which may influence the course of education and which 
could prevent the pupil from attending school or from attending events organised by the school.  

It is very important for the teacher to understand the nature of the disease, its course, possible risks, its 
treatment and impacts on the pupil’s school performance. The Catalogue of Support Measures [28] lists 
a number of principles which a teacher should follow when teaching a pupil with diabetes:  

• The teacher should recognise a state of hypoglycaemia and be able to intervene. 
• The teacher should allow an immediate interruption in activities and provide the opportunity to eat 

or drink immediately for a pupil who does not feel well, to enable their blood glucose level to go 
back to normal.  

• The teacher should always carry a source of sugar (ideally a sachet of sugar in his or her pocket).  
• The teacher should treat the pupil like the other intact pupils in the class and should plan events 

so that pupils with diabetes can also take part.  

• The teacher should allow pupils to administer treatment in the school, always upon consultation 
with parents.  

The school and teachers must be sufficiently informed about the disease in order to ensure optimal 
conditions for education while also respecting the individual needs of the child with diabetes. They 
should be familiar with the basic principles and regimen measures, its particular features and the first 
aid which accompanies the child. They should be able to recognise the symptoms of hypo- and hyper-
glycaemia incidents and be able to provide adequate help to the diabetic child, and only in this way will 
the pupil with diabetes be able to complete school attendance without serious complications. In a study 
by Gurunathan et al. (2021), in which 42 teachers took part, researchers found that teachers feared 
acute diabetes complications (in particular hypoglycaemia) because they were not sufficiently informed 
about this issue. They were able to overcome this fear through a structured training programme [39].  
Many measures have already been implemented within schools, while others have not been enshrined 
in law (e.g. the application of medicines). According to Lebl et al. (2015), it should be the shared objective 
of all those involved in the care, education and treatment of children with DM to ensure that the child 
grows up as a well-balanced individual and that they should be handicapped as little as possible 
amongst fellow pupils [8]. Thus, at the current time it is up to the decision of school management whether 
to allow the administration of medicine to children, or whether co-operation can be established with 
external service providers. Measures are indicated for physical disabilities and health issues (Section 9 
of Decree no. 27/2016 Coll., as amended) [40]. In regard to DM, these in particular involve securing the 
essential application of prescribed medication (insulin), which is facilitated by an inclusive environment 
which does not exclude the pupil from the group. 

The Catalogue of Support Measures [28] set out ten areas of support for special teachers, of which only 
some are important for pupils with Type 1 DM:  

1 The area of organization of teaching involves modifying the teaching regime in cases where the 
pupil is tired, has fluctuations in performance, attention disorders, adjusting seating arrangements 
in cases where the pupil has to apply insulin (the teacher must be able to see the state of the 
pupil), and during severe courses of illness individual education can also be made use of. For 
trips out of school, especially for younger primary-level pupils, the presence of their legal guardian 
is important. 

2 The area of modification of teaching methods and forms should be met to support motivation and 
prevention against fatigue and attention concentration. Here this is fully dependent on the 
professional skills and creative abilities of the teacher.  
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3 The area regarding intervention for successful integration of a pupil with Type 1 DM into school 
attendance, particularly focused on active co-operation between parents and schools.  

4 The area regarding health and social support. This area looks at treatment and regimen measures 
which involve the necessity of administering insulin and make blood glucose checks at regular 
intervals. This relates to the administration of medicine, which should always be done on the basis 
of a written request and with the consent of the pupil’s legal guardian. Furthermore, a specific 
school staff member should be appointed to administer the medicine to the pupil. The school must 
protect itself by demanding only an original pack of medicine which should be administered to the 
pupil. Also necessary here is an adjustment in eating arrangements such that the pupil with DM 
must have measured doses of food at regular times. 

5 The area regarding working with the class group. Here, it is important to explain to classmates 
what limitations the pupil has and how to respond to any change in the pupil’s state: who to call 
for help, how to provide first aid. Other areas are not relevant for integrating children with Type 1 
DM.  

4 CONCLUSIONS 
DM is one of the most common chronic diseases amongst children. The main task of the child and his 
or her legal guardians is to endeavour as best as possible to compensate for diabetes, because poorly 
treated DM leads to severe complications and a poor prognosis. This represents a great stress and 
burden not just for the child, but also for those close to him or her, who find it hard to cope with, and it 
affects the quality of life of the child and those around, and also the child’s educational process. This 
problem need not be resolved only by the disadvantaged minority. Support which works from education 
and healthcare institutions is an important protective factor which helps families to achieve a similar 
level of quality of life as they had before the child became ill.  

LIMITS OF THE STUDY 
The study is limited by regional scope (the Czech Republic). As such, the results cannot be generalized. 
The limited comparison (open-ended test items) with other studies represents another limit.  
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SCIENTIFIC DEBATE AS A RESEARCH COMPETENCE 
DEVELOPMENT TECHNOLOGY FOR MASTERS IN PEDAGOGY 

I.I. Salamatina, Y.S. Chernyakova 
State University of Humanities and Social Studies (RUSSIAN FEDERATION) 

Abstract 
In accordance with the Federal Educational Standards students’ engagement in research work is an 
integral part of teacher training at university. To date the system of higher education is characterized by 
ambiguity with regard to methods and approaches to organization and assessment of students’ research 
work. There is thus a pressing need for modern educational technologies capable of increasing the 
effectiveness of students’ research activities. The purpose of the article is to prove that the project 
“Scientific debate” is an effective educational technology to form and develop masters’ research 
competence within their scientific research work. The article is based on the data resulting from the 
integration and realization of the project “Scientific debate” as part of graduate studies at the Faculty of 
Foreign Languages, State University of Humanities of Social Studies. The authors implement the 
method of project analysis as an evaluation and monitoring tool to assess the effectiveness of the project 
“Scientific debate”. The authors describe the main objectives of the project, the process of its realization 
and the results as well as its sustainability, relevance and ways of further development. The results of 
the analysis prove the effectiveness of the project “Scientific debate” as an educational technology used 
to develop masters’ research competence within their scientific research work at teacher training 
university. The project creates an enabling environment for students to increase motivation and to 
develop critical reflection as well as provides opportunities for guiding graduate students in their 
research work. All of the foregoing has a positive impact and enhances the effectiveness of graduates’ 
scientific research activities. 

Keywords: research competence, motivation, reflection, students’ research work, students’ research 
work management, educational technologies, project work, higher education.  

1 INTRODUCTION 
Nowadays students’ research work plays an integral part in higher education. The Federal Educational 
Standards make high demands to vocational training of specialists. In accordance with the Federal 
Educational Standards foreign language teachers are required to have universal and professional 
competences, cognitive research skills, independence, initiative, creativity and critical thinking. 
Students’ participation in research activities is integral to teacher training process. Students’ research 
work provides an opportunity to implement project work and problem-based learning methods, to 
vocationalize higher education by means of case-study, to train teachers with huge creative potential. 

The academic staff of the Faculty of Foreign Languages, State University of Humanities of Social 
Studies, practice individual approach to students’ research activities, supervise the student scientific 
society and coursework. Students participate in grant programs, contests and competitions, and test the 
results of their coursework within teaching practice and scientific conferences. 

To our knowledge, it is essential to adopt the principles of unity and continuity of educational process 
and research work as well as to optimize methods used to organize and to supervise the latter. A 
challenging problem which arises in this domain is methodological ambiguity and insufficient 
technologies for organizing and evaluating students’ research work. Consequently, the effectiveness of 
supervisors’ and students’ work is decreasing. 

There are growing appeals for further theoretical developments in the field of students’ research work 
management. For our study, it was of interest to investigate the project “Scientific debate” as part of 
masters’ research work at teacher-training university. 

The overall goal of this work was to prove that the project “Scientific debate” is an effective educational 
technology to form and develop masters’ research competence within their scientific research work at teacher 
training university. In this research by educational technology we mean an organizational and methodological 
tool for realizing the educational process and achieving the planned learning outcomes [3]. 
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With this goal in mind, in this paper we investigate the meaning of the terms “skill approach”, 
“competence” and “research competence”; we describe the project “Scientific debate” and analyse its 
results; we draw a conclusion about the effectiveness of the project “Scientific debate” as an educational 
technology for the development of masters’ research competence as part of their research work at the 
Faculty of Foreign Languages, State University of Humanities of Social Studies. 

2 METHODOLOGY 
There have been numerous studies to define the terms “skill approach”, “competence” and “research 
competence”. 

2.1 “Skill approach” and “competence” definitions 
D.A. Ivanov defines “skill approach” as an attempt to align school education with labour market demands 
and to place emphasis on educational outcomes. Herewith, educational outcomes are interpreted as 
one’s ability to act effectively in various situations [7]. 

V.I. Andreev concludes that the main intention of skill approach is to vocationalyze education [1]. 

V.A. Bolotov defines “skill approach” as one’s ability to function effectively beyond learning situations [5]. 

A.V. Tuny’k and A.S. Novgorodov propose the following definition of “skill approach”: practice-oriented 
education which includes the ability to operate and solve problems not within educational process, but 
in professional environment [12]. 

E’.F. Zeer and E’. Sy’manyuk suggest that “competence” is the integrity of knowledge and skills which 
provides for one’s professional activity and the ability to apply one’s expertise to practical matters. The 
authors emphasize that competence combines action (knowledge and skills), motivation and experience 
which integrates separate methods and techniques of solving problems, mastered by an individual [15]. 

A.V. Xutorskoj defines competence as a combination of interrelated personal aptitudes (knowledge, 
skills, methods), applied to a certain set of objects and processes and essential to operate them 
efficiently [13].  

The literature review shows that skill approach involves practice-oriented education, aimed at the 
formation and development of students’ ability to act effectively and to accomplish tasks in professional 
environment. For its part, competence is one’s ability to apply their knowledge, skill and expertise in 
practice, beyond the learning situation.  

2.2 “Research competence” definition 
According to M.B. Shashkina and A.V. Bagachuk, research competence is an integrative characteristic 
of a personality, which comprises research techniques, knowledge of methodology and the willingness 
to implement them in professional environment [10]. 

S.N. Lukashenko defines research competence as an integral characteristic of a personality, embedded 
in willingness and ability to be independent and creative in conducting research, in appreciation of 
research skills and in readiness to apply them in one’s profession [8]. The author distinguishes between 
analytical and research competences.    

E’.F. Zeer singles out four constituent parts in the structure of research competence: motivational, 
cognitive, action and reflexive. The motivational component comprises learning motivation (curiosity), 
professional motivation (desire for professional development) and effective motivation. The cognitive 
component combines basic knowledge (both theoretical and practical) and methods necessary to 
conduct research. The action component includes the following research skills: to navigate one’s chosen 
field, to identify the research problem, to plan the investigation, to collect, analyze and interpret data 
during the study. The reflexive component is the ability to analyze and evaluate the results of one’s 
activity [11]. 

M.V. Arsent’eva and M.S. Vorotilin single out performing research competences and scientific research 
competences [2]. The former include such abilities as to analyze, systematize and evaluate the 
information necessary to solve the given problem; to analyze approaches and methods; to collect and 
compare scientific data; to analyze research results; to design processes. The latter comprise such 
aptitudes as to see and formulate the research problem; to identify the research objective; to prove the 
significance of the research and to justify the need for such a study; to propose scientific hypotheses; to 
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plan the research; to master new methods and to acquire new knowledge; to carry out research and to 
present the results. 

In short, the literature pertaining to research competence strongly suggests that it is a combination of 
the motivation to extend one’s knowledge (both general and professional) and the ability to plan, conduct 
and analyze research in order to accomplish professional tasks. 

2.3 Principles of students’ research work management 
Previous research [1] showed that it is necessary to develop research competence in accordance with 
the principles of consistency, modularity, professional orientation and creativity. 

According to the principle of consistency educational material must be complete and sufficient. The 
contents must be structured with regard to linkages between separate components. Students’ research 
work must be integrated into their academic activities and be based on cross-curriculum approach. 

The principle of modularity means that it is necessary to divide educational material into modules that 
are relatively independent and logically complete in terms of linkages between them. It is equally 
important to complement educational material with guidelines aiming at enhancing students’ 
independent study.  

The principle of professional orientation consists in creating conditions for students’ research work 
approximate as closely as possible to those in their future profession. 

According to the principle of creativity, the main goal of students’ research work must be to encourage 
and develop their distinct identity and readiness to effectively deal with ambiguous situations in 
professional research activities. 

A series of recent studies [11] has indicated that in order to increase the effectiveness of methods used 
to develop students’ research competence it is essential to organize students’ research work in four 
main directions.  

1 Academic activities must enable students to acquire research skills, to explore and reflect on 
scientific theoretical material, to foster awareness about the importance of critical appraisal of 
information so as to gain necessary knowledge in the chosen scientific field.  

2 Students’ independent study consisting in acquiring and theoretical conceptualization of scientific 
information must be followed by self-control and introspection.  

3 Students must be taught to plan they independent study.  
4 Students must be taught methods and learning strategies to effectively organize their independent 

study. 

To pursue this goal, various teaching strategies involve students into taking an active role in their own 
learning process. Following Professor Vladimir Bespal’ko’s concept, we use the term ‘educational 
technology’ as a synonym of the term ‘teaching strategy’, ‘an instructional tool’ to denote methods and 
techniques used by a teacher to support students through the process of education [4]. The term is now 
accepted in the Federal Educational Standards of the Russian Federation, which has been widely 
reflected in recent publications [6]. To mention but a few, they include project work, case study, 
cooperative learning, play-based education, problem solving, critical thinking, and debate. 

Previous research showed that it is possible to classify modern teaching strategies used to develop 
students’ research competence into three groups: 

1 Play-based education stimulates independent cognitive activities aimed at searching, processing 
and acquiring information. Simulations and trainings provide an opportunity to engage students 
in creative activity, which intensifies the process of gaining individual and shared experience. 
Besides, games enable students to test knowledge and professional competences in a controlled 
environment. 

2 Research and project work includes interactive methods and innovative educational technologies. 
It creates conditions conducive to the organization of search work and learning activity through 
solving scientific and empirical problems requiring independent study. 

3 The development of critical thinking aims to teach students to raise pressing issues, to present 
carefully reasoned arguments and to take independent decisions. Reflexive methods are based 
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on self-evaluation, introspection, students’ awareness of their knowledge and skills in the 
professional sphere. 

Therefore, we consider debate to be an important educational tool to enrich students’ experience in true-
to-life professional and social situations. This technology motivates students to practice the skills of 
public speech, to justify their opinions, to convince the opponents and present counter-arguments. It 
also empowers their critical thinking and collaborative abilities. These skills are essential for a young 
researcher. 

2.4 The project “Scientific debate”: goal, objectives, participants 
The Faculty of Foreign Languages, State University of Humanities of Social Studies (Kolomna, Russia) 
handles the international project “Scientific debate” for Pedagogy master’s students under the 
supervision of I.I. Salamatina, doctor of pedagogy, professor, dean of the Faculty of Foreign Languages. 
The overall goal of the project is to develop master’s students’ research competence via creating a 
platform for discussion with regard to teaching foreign language at school and theoretical and applied 
linguistics. 

The objectives of the project are as follows: 

1 to increase master’s students’ intrinsic motivation to acquire new knowledge and skills and to 
engage in research work; 

2 to develop performing and scientific research competences; 
3 to hone master’s students’ reasoning skills and abilities to conclusively demonstrate the viability 

of their solutions to scientific and professional problems; 
4 to uphold students’ agency in research activities;  
5 to upgrade master’s students’ skills of reflection on their research work. 

The project participants are the second year Pedagogy master’s students and Linguistics master’s 
students of the Faculty of Foreign Languages studying under the supervision of the professors of the 
Department of Germanic and Romance Languages and Foreign Language Teaching and those of the 
Department of Linguistics and Cross-cultural Communication. 

2.5 The Scientific debate project: stages of implementation 
As the primary goal of the Scientific debate international project is to enhance the research competence 
of master’s students, the format of the Scientific debate under study is different from the traditional ones, 
such as Team Policy Debate, Cross-Examination Debate, Lincoln-Douglas Debate or Parliamentary 
Debate.  

The project under analysis has several stages of implementation. 

At the correspondence (planning) stage, prior to the debate, the students are divided into two groups 
– ‘the presenters’ team and ‘the rebuttal’ team, according to the results of the selecting procedure. To 
this end, master’s students summarize their research results in the form of scientific theses, which must 
meet the relevant requirements. Participants are allowed to submit only one work in one of the subject 
areas of the project, such as theoretical and practical issues of foreign language teaching, theoretical 
and applied linguistics and intercultural communication. The issue to cover in the thesis is supposed to 
bear a problem-solving character. 

An expert jury, composed of representatives of the faculty, is especially formed to review the students’ 
scientific theses. Research works having one or two authors and one supervisor are allowed to 
participate in the Scientific debate. The expert commission decides on the admission of the reviewed 
research work to the internal stage. The authors of the admitted works make up ‘the presenters’ team, 
the rest of the students become the members of the opponent ‘rebuttal team’. The members of the 
‘rebuttal team’ are informed about the areas of study and the presentation topics of the presenters.  

At the internal (execution) stage ‘the presenters’ team present the results of their research to the 
opposing team. The expert jury are the mediators of the process assessing the students’ performance. 
During the debate the presenters justify the need for their study, describe its goal, provide a critical 
appraisal of prior works, describe the experimental procedure and the reasons behind the choice of 
specific experimental methods. Further, they present the key results of their research, explain how their 
results can be applied in practice, and provide arguments for their position in solving the controversial 
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research issue. Then ‘the rebuttal’ team are given the floor. They try to find weak points in the speakers’ 
arguments, ask the presenters questions to clarify their position, and introduce counter-arguments. ‘The 
rebuttal’ team are supposed to prepare some scientific evidence for their counter-arguments in advance. 
They are allowed to quote other researchers and refer to various scientific concepts and theories. The 
expert jury keeps record of the citation to verify its relevance and lack of plagiarism. The students who 
do not debate are asked to take notes of their peers’ performance. 

At the closure stage the expert jury assess the performance of both teams using specific criteria, 
namely, the accuracy and consistency of the presented material, the quality of argumentation and the 
ability to defend their point of view, and the audience’s interest in the raised problem. Independent 
experts, who are potential employers, among the jury members provide unbiased judgment. The jury 
names the winning team. In addition, the best debaters, who were the most convincing speakers at the 
internal stage of the Scientific debate, are awarded diplomas of the first, second and third degree. 

After the debate, all the admitted works satisfying the conditions of the selection procedure are published 
in a collection of students’ theses, which is sent to all the participants of the project and is hosted in the 
Russian Science Citation Index (RSCI). 

3 RESULTS 
Since 2015, when the first Scientific debate was held, over 180 master’s students have participated in 
the project and 6 collections of theses “Students’ Universum” have been published. The topics 
addressed cover a wide range of issues concerning the development of education, theoretical and 
applied linguistics. The collections of students’ theses can be useful for researchers and practitioners 
as well as for bachelors and masters conducting their research.  

In 2019 the project reached the international status. Over the past two years master’s students of 
Mogilev State University named after A.A. Kuleshov (Belarus), Brest State University named after A.S. 
Pushkin (Belarus), the Higher National Institute of Pedagogy (INSPE) at the University of Caen (France), 
the University of Hamburg (Germany), and the University of Erfurt (Germany) have joined in the project. 

Highly qualified managers and experts, the marketability of competent foreign language teachers, 
interpreters and translators in Moscow Region and other regions of Russia, along with feasibility of 
further development ensure the sustainability of the “Scientific debate” international project. 

The participation of master’s students in the Scientific debate has contributed to the development of 
their research culture and facilitated the acquisition of theoretical knowledge and practical skills 
necessary to conduct independent research in order to accomplish professional tasks. The number of 
the project participants has been increasing and the geographical spread has been broadening, which 
demonstrates the efficiency and relevance of this educational technology with regard to students’ 
research activities. Potential employers serve as independent experts of the jury on a regular basis, 
which proves that the goal, objectives and results of the project are consistent with the city’s and the 
region’s interests. The project helps to address the significant challenge for the employer, which is 
excellent training of teachers who demonstrate a high level of research competence. 

4 CONCLUSIONS 
Taking into consideration all of the foregoing, it may be stated that the Scientific debate is an effective 
promising educational strategy to develop the research competence of master’s students in the process 
of their scientific research work at a teacher-training university. The project creates a favourable 
environment to improve students’ intrinsic motivation, research culture and reflection on their research 
work. The Scientific debate ensures the efficient organization and objective assessment of learners’ 
research activities, which enhances the effectiveness of students’ and their supervisors’ work. 
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INFLUENCE OF DISTANCE LEARNING ON MENTAL HEALTH OF 
APPLICANTS OF HIGHER EDUCATION INSTITUTIONS OF THE 

STATE EMERGENCY SERVICE OF UKRAINE 

M. Fomych, L. Mokhnar, O. Diachkova 
Cherkasy Institute of Fire Safety named after Chornobyl Heroes (UKRAINE) 

Abstract 
The problem of the impact of distance learning on the mental health of applicants of higher education 
institutions of the State Emergency Service of Ukraine is considered in the article. It was found out that 
distance learning has both positive and negative aspects. The most significant positive aspects include 
the possibility of distance learning, which is important in the conditions of prevention the spread of 
COVID-19 among the applicants. There are also a number of advantages in mastering of important 
professional skills, including: the development of independence; the formation of critical thinking; 
improving the use of modern information technologies and others. At the same time, it has been 
determined that online learning in the conditions of indefinite duration and social isolation has a negative 
impact on the mental health of applicants of higher education institutions of the State Emergency Service 
of Ukraine. The indicators of the studied criteria do not depend on the age peculiarities of the 
respondents, but at the same time they depend on the educational status and gender factors. The 
students of higher education institutions have a decrease of general well-being and quality of life, and 
an increase of anxiety. No significant differences were found among the cadets. The respondents of 
both groups have difficulty with attention focusing and memorizing of new learning material. At the same 
time the authors presume that if the duration of quarantine measures is increased, it is quite possible to 
break the adaptation barrier among the cadets, that will have a negative impact on their mental health 
and social skills. 
Keywords: distance learning, COVID-19, health, mental health, applicants of higher education, the State 
Emergency Service of Ukraine. 

1 INTRODUCTION 
The problem of mental health of the subjects of educational process has always been the center of 
attention of psychologists, teachers, doctors, but recently it has become increasingly important. One of 
the reasons of such situation is the great change in the conditions of the educational process and lack 
of data concerning the influence on the applicants of higher education of a sharp, unplanned transition 
from full-time to distance learning under the conditions of indefinite duration and social isolation. 

In March 2020, the Director General of the World Health Organization, Tedros Adhan stated about a 
global pandemic of coronavirus infection COVID-19 [1]. Due to the rapid spread of the infection, 
governments around the world have taken unprecedented measures: travel restrictions, curfews, the 
abolition of sports and cultural activities, the closure of various institutions and organizations, including 
educational institutions. More than 1,2 billion participants of the educational process were forced to 
leave classrooms, laboratories, training areas and sit at the computers learning the distance education 
technologies [2], including more than 2 thousand applicants, cadets and students of establishments of 
higher education of the State Emergency Service of Ukraine. 

The rapid transition to online learning has affected, first of all, the subjects of the educational process, 
cadets and students of higher education institutions. Under the conditions of national quarantine, they 
studied from home using a computer, tablet or other gadgets. Despite of having so many benefits of 
such form of learning, including the development of independence in the knowledge deepening, the 
formation of critical thinking, improving the skills in modern information technology, scientists state the 
significant shortcomings, especially in the case of possible problems with physical and mental health. 

Today it is already known that during the distance learning the subjects of the educational process feel 
the physical health defects, including: deterioration of visual acuity; pain in the back and neck; computer 
headaches; weight gain; insomnia; less often, but there are much more serious problems, such as carpal 
tunnel syndrome, tendinitis, traumatic epicondylitis, de Quervain's disease, tendosynovitis, etc. [3, 4]. 
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However, the problem of the impact of distance learning on the mental health of applicants remains 
poorly explored. 

2 PURPOSE 
The purpose of the research is to study the impact of the distance learning on mental health of cadets 
and students in higher education institutions of the State Emergency Service of Ukraine in the conditions 
of uncertain duration and social isolation, depending on the educational status of the respondent 
(cadet/student), age and sex. 

3 METHODOLOGY 
The general scientific methods (analysis, synthesis, systematization and generalization) were used to 
solve the research problems. Our study involved 150 applicants from the Cherkasy Institute of Fire 
Safety named after the Chornobyl Heroes of the State Emergency Service of Ukraine, of which 76% - 
boys, 24% - girls. Among the respondents - 70 cadets and 80 students. The age range of respondents 
was 21,0 ± 1,4. For the psychodiagnostic examination the “State-Trait Anxiety Inventory (STAI)” and 
measure WHO5 – well-being index (that reflects a person's subjective well-being and quality of life and 
can be a screening method for diagnosing depression) were used [4]. 

To identify the links between psychoemotional disorders and social factors, we used the author's 
questionnaire, which contained the questions about the specifics of educational activities and leisure 
during lockdown, and were structurally divided into three blocks: teaching load, general condition and 
mood, social communication.  

All questionnaires and inventories were used in electronic form and were filled by respondents two times: 
before lockdown (March 2020) and during lockdown (May 2020). 

For quantitative data processing such methods of mathematical statistics were used: correlation analysis 
by Pearson's correlation coefficient for analysis of mutual relations of the psychological characteristics 
of cadets and Student's t-test to determine the significant differences on the level (p≤0.05). The statistical 
processing of the obtained data was performed using the computer program SPSS 20.0. 

4 RESULTS 
According to the results of the study, it can be noted that the vast majority of applicants of higher 
education during the full-time study in a higher education institution had a low level of reactive anxiety 
(92% of cadets and 84% of students). 8% of cadets and 12% of students had moderate anxiety. It was 
diagnosed only in 4% of students the high level of anxiety. The personal anxiety also did not differ 
significantly from the status of the applicant. The vast majority of applicants (60% of cadets and 71% of 
students) had a moderate level of anxiety; 37% of cadets and 25% of students had low level of anxiety; 
it was found out the high level of anxiety in 3% of cadets (that was connected with the personal problems) 
and in 4% of students (that was connected with the personal and academic problems). 

Low-level reactive anxiety is typical for 72% of male cadets and 65% of female cadets, and 78% and 
61% of students, respectively. 63% of male cadets and 51% of female cadets have the moderate 
personal anxiety. 67% of male students and 76% of female students have the moderate personal 
anxiety.  

The WHO 5 study showed the absence of significant differences according to the index of subjective 
well-being and quality of life between the comparable groups of applicants. The vast majority of both 
cadets (78%) and students (81%) have the best level of well-being. At the same time, 78% of male 
students show the greater life satisfaction, while male cadets have only 63%. In our opinion, this is due 
to the peculiarities of the cadets' training, as they not only study but also serve: they have rest 
restrictions, they have daily duty, and they feel constant control by their superiors. 

The results of a survey based on a specially developed questionnaire showed that on average cadets 
spend 4 hours in front of gadgets, while students spend 5-6 hours. At the same time, cadets spend more 
time outdoors than students. The vast majority of applicants (81% of cadets and 74% of students) of 
both groups prefer real-life communication.  

The results obtained in the process of distance learning showed that 65,4% of cadets and 80,1% of 
students have the moderate and high level of personal anxiety with the low level of reactive anxiety. The 
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anxiety indicators and the WHO 5 general well-being index do not depend on the age characteristics of 
the respondents, but at the same time they depend on educational status and gender factors. The cadets 
(70,3% of male and 60,2% of female) have the moderate level of anxiety with a tendency to high, 
students have the high, especially evident in female (85,1%), which has an impact on the manifestation 
of psycho-emotional disorders in stressful conditions. 

It was found out that the time spent in front of the computer (tablet, smartphone) in the case of distance 
learning increased in 71% of cadets and 83% of students. At the same time, the time spent by applicants 
outdoors decreased by an average of 17,2% among the students and 15,5% among the cadets, that 
affected on the decrease of physical activity. Besides 43% of cadets and 38% of students of higher 
education institutions noticed the difficulty concentrating in comparison with the full-time education, the 
problems with the memorizing of new educational material. 

Respondents' opinions concerning the general well-being and quality of life during the lockdown were 
divided in the following way: 47% of cadets and 31% of students said that they felt better at home than 
when they attended a higher education institution in person; 25% of cadets and 39% of students at home 
felt more tired; 28% of cadets and 30% of students said that their general well-being had not changed. 
At the same time, 88% of cadets (63% of male and 37% of female) said that they had more time to sleep 
at home, that is understandable because the applicants were out of service. 

According to the analysis of the data we obtained, the social communication was violated in higher 
education applicants, so 71% of all surveyed applicants noted that they lacked the real communication 
with both teachers and peers. 29% of respondents explained that they had enough communication 
through the social networks. 

5 CONCLUSIONS 
Summarizing the results of our study, it can be noted that the distance learning has both positive and 
negative aspects. The most significant positive aspects include the possibility of distance learning, which 
is important in the case of preventing the spread of COVID-19 among the applicants. There is also a 
number of advantages in mastering important professional skills, including the development of 
independence, the formation of critical thinking, improving the use of the modern information technology. 
At the same time, such form of education in the conditions of indefinite duration and social isolation, as 
our study proved, has a negative impact on the mental health of applicants of higher education 
institutions of the State Emergency Service of Ukraine, first of all the students. It was found that the 
studied indicators do not depend on the age factors of the respondents (r = 0,856), but at the same time 
have a dependence on the educational status (r = 2,750) and gender factors (r = 2,910). Thus, students 
have the lower indicators of the studied criteria of mental health: the index of general well-being and 
quality of life (t = 2,156), the level of anxiety (t = 2,370) compared with the group of cadets during the 
lockdown. In the latter, although there is a tendency to reduce the studied data, but statistically they are 
not confirmed in any case, as well as there were no significant differences between groups in the period 
of full-time study (at p≤0,05). Respondents of both groups during the online learning also have a lack of 
social communication and problems with the functioning of cognitive properties. It is especially noticed 
in female. 

The difference in the obtained results between the groups of applicants during the lockdown, in our 
opinion, is due to the professional selection for studying and training of cadets, especially according to 
the criteria of psychological stability. However, it should be noted that the study did not cover a long 
period of time (March-May 2020), with the  further distance learning it is possible to violate the adaptation 
barrier in cadets, that will negatively affect on their mental health and social skills. 
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A HYBRID APPROACH TO REQUIREMENTS ANALYSIS ON AN 
EDUCATION ANALYTICS SYSTEM 

R. Kauppinen, K. Silpiö, J. Hyrkäs 
Haaga-Helia University of Applied Sciences (FINLAND) 

Abstract 
Requirements analysis is an essential part of system development. Traditionally, a plan-driven approach 
has been used in requirements analysis. However, change-driven approaches have gained popularity 
since agile development has become more widespread in system development. While both approaches 
are well known, they require an application based on the case at hand, and the results of their application 
vary in practice, meaning that requirements analysis is a non-trivial task. 

In recent years, analytics have been in focus in the education domain. The majority of the work has been 
on study and learning analytics where the actions and the results come from students. The data is collected 
in the learning environment and in the study management systems, such as the study registry, and 
analyzed to track a student’s progress. Based on this, for example, the need for the intervention by a 
teacher in an individual student can be identified. In addition to the study and the learning analytics, other 
areas of analytics, such as environmental, biometric, and behavioral have been identified. 

However, there are still additional, related areas of analytics applicable in education. For example, while 
current analytics focus on the actions of the student, they focus less on the actions of the teacher and 
the related workflow. Also, an important viewpoint is the possibility of guidance by using the information 
gained via analytics. Often, this is thought to be the guidance of an academic advisor to a student, but 
it can also be the guidance of a teacher, or self-guidance of the student, made possible by on-time 
accurate information gained from analytics. 

In order to benefit from analytics, there is a need for an education analytics system to have the data 
available, and supporting the needs and requirements of the relevant stakeholders. Since these kinds 
of systems are not that common currently, many educational organizations are building or planning to 
build them. This should entail doing a feasible requirements analysis of the education analytics system. 

In this paper, we present a case study of an ongoing project in Haaga-Helia University of Applied 
Sciences, aimed at building an education analytics system for the relevant stakeholders in the 
organization. We completed the initial requirements analysis in the project and, based on the results 
and knowledge gained, we present our approach to requirements analysis on an education analytics 
system. We used a hybrid of a plan-driven and change-driven approach, and we discuss the reasoning 
behind this decision. We describe the approach, both its plan-driven and change-driven components, 
and based on our work and observations on the case so far, we discuss the lessons learned. 

Keywords: requirements analysis, education analytics, system development, case study, lessons 
learned. 

1 INTRODUCTION 
Requirements analysis is an essential part of system development. As such, it is a phase or a part of 
the system development life cycle and digitalization models [1]–[3]. Traditionally, plan-driven 
approaches were used in requirements analysis, but change-driven approaches have gained popularity 
singe agile development has become more mainstream [4], [5]. A hybrid approach is also possible [6]. 
While the approaches are well known, they require to be applied based on the case at hand [7]; and the 
results of their application vary in practice, meaning that requirements analysis is a non-trivial task [4]. 

In recent years, analytics have been in focus in the education domain [8]–[14]. The majority of the work 
has been on study and learning analytics, where the actions and the results come from students [8]–
[10]. The data is collected in the learning environment and in the study management systems, such as 
the study registry [11], [12]. The data is analyzed to track the student’s progress. Based on this, for 
example, the need for the intervention by the teacher in an individual student can be identified. In 
addition to the study and the learning analytics, other areas of analytics, such as environmental, 
biometric, and behavioral have been identified [13], [14]. 
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However, there are still additional related areas of analytics applicable in education. For example, while 
current analytics focus on the actions of the student, they focus less on the actions of the teacher and 
the related workflow [14]. Also, an important viewpoint is the possibility of guidance by using the 
information gained via analytics. Often, this is thought to be the guidance of an academic advisor to a 
student, but it can also be the guidance of a teacher, or self-guidance of the student, made possible by 
on-time accurate information gained from analytics. 

In order to benefit from analytics, there is a need for an education analytics system [9], [11], [14], to have 
the analytics data available, and supporting the needs and requirements of the relevant stakeholders. 
Since building such a system is system development, it should entail doing a feasible requirements 
analysis of the education analytics system. Therefore, in this paper, we studied the following research 
questions based on a case study:  

RQ1: What kind of approach is feasible for requirements analysis on an education analytics system? 

RQ2: What were the lessons learned in the requirements analysis? 

The rest of the paper is organized as follows. In Section 2, we describe the related work on both the 
requirements analysis and education analytics. Then, in Section 3, we present the methodology and the 
case used, and in Section 4, we discuss the results. Finally, in Section 5 we have the overall discussion 
and conclusion about the work done. 

2 RELATED WORK 
In this section, we discuss the related work that our case is based on. First, the fundamentals of 
requirements analysis are covered, followed by the relevant viewpoints of education analytics. 

2.1 Requirements Analysis 
In plan-driven approaches, requirements analysis is an early phase of the system development life cycle,  
following the initiation and feasibility study [1]. Its goal is to produce comprehensive requirements 
documentation that serves as input for the design and building of a system [15], following a systematic 
process [16]. The requirements documentation should include the domain analysis, requirements and 
behavioral modeling [15]. These components are described in Table 1. 

In change-driven approaches, requirements analysis is more scattered throughout the development life 
cycle, since minimal requirements analysis is done before each development iteration, the results are 
evaluated, and the next minimal round of requirements analysis is done before the following 
development iteration [5]. Meanwhile, changes to requirements are expected throughout development 
and minimal documentation is used, along with a dedicated person who has to be constantly available 
to give additional information as needed [17]. However, the domain analysis, requirements, and 
behavioral and data modeling will be done in change-driven approaches as well, as seen in Table 1. 

Table 1. Components of requirements analysis in plan-driven and change-driven approaches. 

Component Plan-driven approaches Change-driven approaches 
Domain analysis Information, such as domain and business rule 

dictionary, relevant processes and workflows 
collected and documented, for example, as 
text, tables or diagrams [15], [16].  

Information collected by and available from 
designated persons, such as product owner, as 
necessary [5].  

Requirements Requirements gathered, analyzed, and 
documented, for example, as tables or show 
cards [15], [16]. 

Requirements gathered, analyzed and 
documented, for example, in product and sprint 
backlogs [17]. 

Behavioral and 
data modeling 

Systems behavior meeting requirements and 
necessary data modeled, using, for example, 
user cases, mock-ups and diagrams or tables 
[15], [16]. 

Systems behavior implemented in development 
iterations, such as sprints, and evaluated in 
reviews by designated person, for example, 
product owner, and modified in following 
development iterations as necessary [5], [17]. 
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2.2 Education Analytics 
Reliable analysis requires reliable data, and through digitalization, more data is available than ever 
before [18]. Digitalization is a phenomenon that affects all industries [19], and education is no exception. 
However, although digitalization has been studied in the education process, e.g., from an expert point 
of view [20], a comprehensive approach to developing education analytics systems is rare. In the 
existing literature, the term education analysis is rarely mentioned, and when it is, it normally refers to 
learner-focused learning analytics (as defined in [8], for example).  

In the education domain, the most common target of analytics has been the actions and results of 
students [8]–[10], and the most common source of the data has been the learning environment that has 
been used to track the different activities and the overall progress [11], [12]. These can be considered 
as pedagogic outcomes and can be compared to pedagogic goals and objectives; for example, the need 
for the intervention of the teacher in individual students can be identified and the pedagogical behavior 
modified [9]. 

Most often, the analytics in education has been called learning analytics (such as in [8]–[13]), although 
it sometimes covers both learning (for example, learning results) and studying (for example, materials 
viewed or tasks completed). This difference has been recognized and combined with the additional 
identified areas, so that learning analytics has been divided into study, learning, biometric, 
environmental, and teaching analytics [13]. 

In addition, it seems that learning analytics is often separated from institutional analysis (see, e.g., [21]). 
The separation is somewhat problematic, since the main purpose of institutional analysis is to improve 
services, business practices, and processes [14], and learning analytics intends to enhance and improve 
students’ success [21]. Distinguishing the two means that actions related to student learning would fall 
outside of the institutional processes and their development.  

Therefore, we use the term education analytics in order to have a holistic picture, accounting for the 
relevant viewpoints and stakeholders in education. Our current view of education analytics (based on 
[14]) is presented in Fig. 1. It is a taxonomy of different analytics areas in the education domain, namely 
learning, study, teaching, guidance and process analytics, as well as several supporting areas, namely 
environmental, biometrics, and behavioral analytics, among others. Fig. 1 emphasizes areas of 
education analytics, since these are the ones that should be considered first in the education domain. 
Later, it is possible to assist these areas of analytics with their respective supporting areas. 

 
Figure 1. Education analytics. 

In this view, learning analytics refers to the learning outcomes and gaps in learning, related to the 
learning goals. Study analytics refers to the progress of the student, such as time spent studying and 
completing tasks, as well as related interventions or needs of the teacher. Teaching analytics can be 
seen as having a similar idea for the teacher as study analytics has for the student, since, for example, 
it refers to how much time the teacher has spent on teaching, interventions, and developing teaching 
materials. Guidance analytics refers to information relevant in student guidance and counselling, such 
as overall progress of a group of students in their studies used by, for example, academic advisors. 
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Finally, the process analysis refers to the institutional aspects in education, such as resource 
management, organizational (business) practices, and processes. 

Among the supporting areas, environmental analytics refers to the physical environment, such as the 
classroom temperature or movements of the students. Biometrics analytics refers to sensor-gathered 
data from the individual, for example, the pulse or alertness of the student or teacher, while behavioral 
analytics refers to their observed behavior. There may also be other applicable supporting areas of 
analytics. 

3 METHODOLOGY AND CASE 
In this section, we discuss the methodology and the case this work is based on. First, the methodology 
related to the case study is discussed, followed by a description of the requirements analysis case itself. 

3.1 Methodology 
We applied the methodology of a case study as described, for example, in [22]. Of the possible sources 
of evidence [22], we used related documentation (e.g. background documents and e-mails), participant 
observations, and physical artefacts (the outcomes of the requirements analysis). The authors of this 
paper were all involved as experts in the case.  

Since the approach to requirements analysis always has to be applied to a case [7], we used a 
constructive method [23] to develop a hybrid approach to the requirements analysis, based on the 
characteristics of the case. This means that we formed a synthesis based on the existing literature on 
plan-driven and change-driven approaches to requirements analysis, supported by our own prior 
experience in the field. 

3.2 Case 
Haaga-Helia UAS (University of Applied Sciences) participated in the APOA (learning analytics in the 
Universities of Applied Sciences) project [24], aiming to improve the use of analytics. As a part of the 
APOA project, an initial requirements analysis was done for an education analytics system at Haaga-
Helia UAS. This requirements analysis was to be based mainly on preliminary work done previously, 
since the needs of the different stakeholders had already been gathered in the APOA project and in 
other efforts. The previous work included, for example, interviews and workshops with different 
stakeholders as well as a prototype built in 2020 based on data available from the learning management 
system in use at Haaga Helia UAS. 

The outcomes of the requirements analysis presented in this paper were to include at least use cases 
and cover the viewpoint of an advisor. Advisor refers here to both academic advisors who focus mainly 
on student guidance and counselling, but also to teachers who have guidance related tasks in addition 
to teaching, for example, who tutor one or more small groups of students in course of their studies. 
Additionally, the necessary data with reasoning of its necessity was to be defined as an outcome. This 
was based on the fact that data protection and privacy issues must be taken into careful consideration 
by EU-wide legislation, namely GDPR (General Data Protection Regulation) [25]. 

A group of four persons, including three lecturers from Haaga-Helia UAS and one external consultant, did 
the requirements analysis during the spring of 2021, supported by other persons from Haaga-Helia UAS 
as needed. It is worth noticing that there was a specific focus on the guidance given by teachers especially 
related to the students’ personal study plans. This is because two of the lecturers in the group had acted 
in the tutoring role. The outcome, the requirements analysis documentation, broken down in its 
components (domain analysis, requirements, and behavioral and data modeling), is presented in Table 2. 

Table 2. Outcome of the requirements analysis broken down to its components. 

Component Results 
Domain analysis Goal, scope, target environment (including 9 identified, related, 

ongoing development efforts) and stakeholder (3 groups) descriptions. 
Requirements Requirements (24 analyzed and 67 other potential ones). 
Behavioral and 
data modeling 

Use cases (7), mock-ups (6), business rules (2), and a table containing 
identified necessary data with reasoning of its necessity (97 entries). 
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It is worth noting that the different components of the outcome are not separate, but instead, they are 
interrelated. The components and their relationships are illustrated in Fig. 2. As seen in the figure, the 
key relationship chain ranges from requirements to use cases, from use cases to mock-ups, and from 
mock-ups to the necessary data. 

 
Figure 2. The outcome of the requirements analysis. 

4 RESULTS 
In this section, we discuss the results of our work, the reasoning behind using a hybrid model for the 
requirements analysis and present the hybrid model used. We also describe the lessons learned so far. 

4.1 Hybrid approach to requirements analysis 
In this case study, there were drivers in favor of both the plan-driven and change-driven approaches for 
the requirements analysis as discussed in Section 2.1. On the one hand, the definitions of the goal and 
outcome were very preliminary and flexible at the starting point of the work that was leaning towards the 
change-driven approach. Also, there was no existing education analytics system in place, meaning that 
it was thought the development could be done from scratch to support the change-driven approach. This 
was also supported by the fact that at an early phase of the work, we were able to identify nine other 
related development efforts that would have an impact on the target environment (such as related 
processes, workflows, or information systems) in the future. This meant that the target environment, for 
example, the workflows of students, advisors, and teachers, that the education analytics system would 
have to support, was in a state of transition during the requirements analysis. 
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On the other hand, a concrete proposal for a feasible solution for implementation was required, even 
though the overall development was not yet in the design or build phase. This was steering towards a plan-
driven approach, where, in addition to stating the requirements, the behavior of a solution could be 
described with use cases and mock-ups, without doing any actual technical designing or building. This 
was also supported by the requirements for the outcome, stating that the necessary data with reasoning 
for its necessity should be included. 
Based on these considerations, we decided to apply a hybrid approach of the plan-driven and change-
driven approaches discussed in Section 2.1. Therefore, our answer to RQ1 (What kind of an approach is 
feasible for requirements analysis on an education analytics system?), in this case is a hybrid approach. 
A summary of the plan-driven and change-driven aspects by components of the hybrid approach is 
presented in Table 3. 

Table 3. Plan-driven and change-driven aspects of the hybrid approach applied in the case. 

Component Plan-driven aspects Change-driven aspects 

Domain analysis Information on goal, scope, 
and target environment 
was collected and 
documented as text and 
diagram in the early phase 
of the work (see, e.g. [15]). 

The goal was based on the minimum viable principle [26] and added 
value [17]. 
Due to the number of ongoing related development efforts (see 3.2 
and Table 2) affecting the target environment, a designated person 
actively communicated with representatives from related efforts and 
had the up-to-date information available (comparable to product 
owner in [17]).  

Requirements Detailed requirements were 
documented in a table wise 
format, having the 
reasoning, notes, and 
priority as in [15]. 

The needs (higher level requirements) were documented as user 
stories (see, e.g. [17]) and structured corresponding with the ideas 
of features and epics (see, e.g. [27]). 
Of all the (91) identified requirements (see Table 2), only the ones 
(24) seen to belong in the MVP (minimum viable product, the first 
release) were analyzed in detail (following the minimum viable 
principle [26] and prioritized backlog [17]). After analysis, 6 of the 
analyzed requirements were cut from the MVP, so the resulting MVP 
consisted of 18 requirements.  

Behavioral and 
data modeling 

System behavior and 
necessary data meeting 
requirements were 
modelled with use cases, 
mock-ups and tables as in 
[15].  

The behavioral and data modeling was done based only on 
requirements belonging to the MVP, following the minimum viable 
principle [26] and the idea of added value [17]. 
Mock-ups were done in development iterations, corresponding to 
sprints [17], based on the use cases and reviewed after an iteration, 
leading to updates in the use cases, mock-ups, and the necessary 
data, until the mock-ups were accepted in the reviews. 

The goal of the requirements analysis was defined using ideas from the change-driven approach, namely 
the minimum viable principle [26] and added value [17]. This meant that the MVP (minimum viable product, 
the first release; see, e.g. [17]) was defined as the goal. The content of the MVP was defined to be analytics 
during an ongoing semester from the viewpoints of the key stakeholder groups of students, advisors, and 
teachers (see Fig. 2). This was based on the minimum viable principle, that a solution to have this content 
would be the minimum and add value, while being viable. 
The content of the MVP also followed our view on education analytics as discussed in Section 2.3. The 
focus of the MVP was on study analytics, which was a natural starting point, since, for example, related 
data from the learning environment and study register was available without major changes in these 
systems. In addition, analytics on the progress of the students provided useful information for students, 
advisors, and teachers alike. The MVP also focused on teaching analytics, in the sense that it provided 
information to the teachers that could be used to focus teachers’ efforts on the tasks that were most useful 
at certain points of time, during all the courses they were teaching. 
As can be seen from Table 3, all the components of the requirements analysis (domain analysis, 
requirements, and behavioral and data modeling) had aspects of both the plan-driven and the change-
driven approaches in the hybrid model applied in the case. Overall, it can be said that the baseline was 
plan-driven, since the actual design and building of the education analytics system was not in progress 
and would be done separately, based on the outcome of the requirements analysis. Also, there was also 
an ongoing technological feasibility study in progress that was to be concluded before moving to the actual 
design and build. However, change-driven aspects were applied in the requirements analysis as well to 
focus the work on the most important parts that were directly related to the MVP. In addition, the change-
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driven approach was used in the behavioral and data modeling to iterate these and to be able to get the 
details of a solution corresponding with the MVP, and meeting its requirements in full. 

4.2 Lessons learned 
Regarding RQ2 (What were the lessons learned in the requirements analysis?), we collected the lessons 
learned so far with their descriptions in Table 4. The lessons learned can be categorized into general, 
communication related, and substance related. The general lessons emphasized the application of the 
requirements analysis method based on the case at hand and the effect on the system development, 
including the requirements analysis, had on the workflows in the organization. 
The lessons learned relating to communication focused on ownership and the need for clear vision and 
goals as well as the need for communication. Clear vision, goals and ownership was especially necessary 
from a communication perspective when the requirements analysis had connections, or was related to, 
other ongoing development efforts requiring coordination. Also, clear vision and goals are essential in 
order to ensure the quality of the results; without them, it is difficult to evaluate if the results match the 
goals and the vision. The need for communication referred to both communication between persons doing 
requirements analysis, as well as communication with the other relevant stakeholders. 
Substance related lessons learned dealt with iteration and traceability. Since the requirements analysis 
was complex work, there was a need to iterate, regardless of the selected approach in the requirements 
analysis. Moreover, since iteration meant changes and the components of the requirements analysis were 
interrelated, there was a need to keep track of the relationships between the components in order to do 
impact analysis on changes. 

Table 4. Lessons learned in the requirements analysis. 

Lesson learned Description 
Requirements 
analysis approach 
to be applied to the 
case at hand. 

As seen from Table 3, in our case, both plan-driven and change-driven aspects were useful. 
However, this was based entirely on the characteristics of the case at hand, both from 
organizational (target environment) and substance (education analytics system from scratch) 
viewpoints. Therefore, in order to be able to do a feasible requirements analysis, the approach 
must be applied based on the characteristics of the case.  

System 
development will 
have an effect on 
workflow. 

The core idea of system development is to enable or support business operations. In our case, 
this was to support key stakeholders such as student, advisor and teacher in their everyday 
activities, as described in Section 3.2. This meant that the system development would have an 
effect on the workflow. Because of this, it was essential to identify related workflows and 
processes and their status (such as stable or under development), in order to base the 
requirements analysis on the up-to-date situation. 

Ownership is 
essential. 

It is typical, especially in large organizations, that there are multiple, related development efforts 
active at the same time. This was true in our case as seen in Section 3.2 and Table 2. This 
emphasized a clear ownership of each of the development efforts, so that it was possible to align 
and coordinate the work without unnecessary overlaps and was effective as a whole. 

The need for clear 
vision and goals 

The overall vision and goals related to the target of the requirements analysis and for the 
requirements are essential to be defined early and clearly. Since they are often, such as in our 
case (see Section 3.2), coming from the organizational level, there should be a relevant 
stakeholder having the ownership (see above) and defining the vision and goals for the 
requirements analysis from that level. This relates also to quality assurance aspects of the 
requirements analysis, since the stakeholder in question should be able to determine if the results 
of the requirements analysis are acceptable based on the vision and the goals. 

The need to 
communicate. 

Requirements analysis is a non-trivial task, as illustrated in our case. For example, the complexity 
and internal relationships within the outcome can be seen in Fig. 2. To maintain a shared view of 
the requirements analysis, communication was vital, both between the persons doing the 
requirements analysis, as well as with the other stakeholders. The communication with the other 
relevant stakeholders is related to the ownership mentioned above. 

The need to iterate. Due to the complexity, the components of the requirements analysis (see Table 1) needed to be 
iterated, regardless of whether a plan-driven, change-driven or, as in our case (see Section 4.1 
and Table 3), a hybrid approach was used. This was especially evident in the behavioral and data 
modeling as discussed in Section 4.1. An important aspect of iterations is to iterate early and 
often with the stakeholders in order to gain further input for the requirements analysis.  

The need to track 
traceability. 

Since many relationships existed between the components of the requirements analysis in our 
case, as illustrated in Fig. 2, the iterations mentioned before, often have a chain effect requiring 
changes to multiple components. This is why it was necessary to keep track of the traceability of 
the relationships between the components, enabling the impact analysis of each change. 
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5 CONCLUSIONS 
Requirements analysis is a non-trivial and complex task. Although plan-driven and change-driven 
approaches, and other applicable methods are well known, they must always be selected and applied 
based on the case at hand. This is illustrated by the case study in this paper, where the requirements 
analysis of an education analytics system for a higher education institution was done. 

The case had drivers towards both plan-driven and change-driven approaches on requirements 
analysis. These drivers were based on both organizational viewpoints, such as data protection, the 
privacy legislation to follow, and substance related viewpoints, such as the lack of an existing education 
analytics system and the relative novelty of educational analytics. Although the case was an individual 
example, we suggest that our findings are applicable to similar cases. 

It is worth noticing that in the case, there was a specific focus on the guidance given by teachers 
especially related to the students’ personal study plans. This was due to the fact that two of the four 
members in the group doing the requirements analysis had acted in a tutoring role. This eased the work 
process, since the guidance domain was familiar from that viewpoint within the group. This has had an 
effect on the substance related choices made during the requirements analysis. Also, the two group 
members had a dual role of both domain expert and requirements analyst meaning that they have had 
more influence in the result than, for example, the external consultant. 

In this case, we successfully applied a hybrid approach to requirements analysis. The approach had a 
plan-driven baseline, since the actual design and building of the education analytics system was not in 
progress and would be done separately, based on the outcome of the requirements analysis. However, 
change-driven aspects were also applied to focus the work on the most important aspects having the 
highest priority. In addition, the change-driven approach was used in the behavioral and data modeling 
to iterate these and to be able to achieve a feasible solution. 

The lessons learned from the case can be categorized into general, communication related, and 
substance related. The general lessons learned emphasized the application of the requirements 
analysis method, based on the case at hand, and the effect that the system development, including the 
requirements analysis, had on the workflows in the organization. The communication related lessons 
learned focused on the ownership and the need for communication, while the substance related lessons 
learned dealt with iteration and traceability. 

Overall, one of the key observations was that in order to do an accurate requirements analysis, a 
comprehensive systems analysis was needed. This included, for example, identifying and involving the 
key stakeholders early on in the process, in order to build a shared knowledge of the existing as-is 
situation and a collective vision as well as understanding of the overall goals. This enables the 
identification of the related processes and workflows, as well as a balanced analysis of the needs and 
requirements that had to be fulfilled to reach the overall goal. An important aspect is also to check and 
define the ownership and the mandate of the requirements analysis early. 

The requirements analysis done in the case would probably still have benefitted from at least from a 
more formal concept analysis in the early phases in order to ease, for example, the communication 
within the group working on requirements analysis as well as with the different stakeholders. In a similar 
vein, in the case an in general, the multiple roles of the persons doing the requirements analysis is worth 
noticing and keeping in mind. It is necessary to incorporate, for example, the roles of the product owner, 
requirements analyst, domain expert and requirements analysis methodology expert in a balanced 
manner within the group working on the requirements analysis. 

In relation to education analytics, in order to be feasible, the development of learning, study, teaching 
and guidance analytics should be a part of the overall development of learning, study and teaching 
processes. Thus, the development of the related analytics should not be an isolated task, but an integral 
part of the process development in education. This way, also any requirements analysis done within this 
domain would need to incorporate both of these aspects.       
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Abstract 
Experimentation on animals is a widely applied scientific research method, being considered essential 
for science, in general, and of indisputable historical relevance in discoveries on human, animal, and 
environmental health. The present study aimed to find out the impact of animal experimentation on 
young people in Romania, represented by high school-, undergraduate-, and master students. A survey 
based on voluntary participation was applied on-line in 2019. It contained 15 questions, and out of 300 
questionnaires, 224 were completed by girls. 

The results obtained showed that 77% of questioned students considered to have some knowledge 
about the benefits of animal experimentation, this aspect indicating the interest in permanently updating 
of the school curriculum in the field. Regarding the right of ownerships and use of animals, 90% of the 
surveyed population replied that even if they are our property, we cannot use them as we please. Half 
of the surveyed people agreed with the importance of using animals in experiments and a share of 60% 
considered that there are other alternative methods for testing. The "cell cultures" method was the most 
appreciated alternative for animal testing (44%), while 22.3% agreed computer simulation and 4%, the 
direct experimentation on humans. Almost half of respondents considered that the economic criterion is 
primordially in using animals in experiments, 71.7% of them stated that the animals are physically and 
emotional affected and 83% of the group consider that the long-term welfare of the animals is produced. 

As a general conclusion, the survey stirred the interest in further documentation and information for 84% 
of people, the use of animals for experimentation in medicine is accepted by about 57% of the 
questioned people, aspects that are in line with the general global trend. 

Keywords: survey, experimentation, animal research, students. 

1 INTRODUCTION 
Experimentation on animals is a widely applied research method in scientific activity, being considered 
essential for science and of indisputable historical relevance in discoveries on humans, animals, and 
environmental health. Although 60% of the surveyed people admit to the use of animals for experimental 
purposes [1], a large part of population is generally reluctant, considering the fact that animals are beings 
which cannot defend themselves and they can't be manipulated and used for human life improving. 
Some of researchers working in laboratories even claim that they would never do experiments on 
animals if another alternative is possible [2, 3]. However, in rural areas is a higher acceptance rate of 
animal exploitation or experimentation [4, 5], women being more reluctant than men. In order to reduce 
the emotional effects of "animal experimentation", "animal research" was used in various reports, the 
latter being considered "less inflammatory", as Jeffrey Mervis noticed in 2014 [6]. 

2 METODOLOGY 
The main objective of our study is to reveal the impact of experimentation on animals on the young 
people from Romania, including here students, high school students, and master students. For gathering 
the studentsʼ opinion, a questionnaire containing 15 questions was applied to students from faculties 
and high schools in the main universitair centers.  

The questionnaire was uploaded on the "Google Forms" platform - https://docs.google.com/forms/d/e/ 
1FAIpQLSePSD6MPvLgdjeJcddIkkuv9XgeLfMrsfsOTgAW1UuLhdi2A/closed, being active for a period 
of five months in 2019. The questions comprised a wide range of response variants having between 
3/4/5/6 possible answers. We took into account the anonymous completing of the questionnaire. A 
number of 300 completed questionnaires was obtained, mostly from young people aged among 14 to 
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26 years. The results were processed using the latest version of Microsoft Excel and then statistically 
interpreted. 

3 RESULTS  
Out of the total number of 300 questionnaires, 224 were completed by young girls, half of them being 
young women between 19 and 26 years, as the age at which young people follow a form of higher 
education in college (Table 1). 

Table 1. Distribution of respondents by age and gender. 

Age 14-18 years old 19-26 years old 27-35 years old 

Gender M % F % M % F % M % F % 

No of questionaries 5 1.6 18 6 54 18 150 50 17 5.7 56 18.7 

From ancient times till nowadays the right of ownership over animals has firstly empowered by religious 
mentality and then suported by regulations of property legislation all over the world. An evolution in this 
regard is observed from Augustine of Hippo (the 4th Century) and Thomas Aquinas (the 13th Century), 
for which animals were part of the natural world created especially by Divinity to serve humans, to 
Baruch Spinoza (1632-1677), who did not deny the ability of animals to feel, but he considered that we 
should still use them as we like, treating them in a way that suits us best because their nature is not like 
ours [7]. Also analyzing the American legislation, [8] showed that "The property status of nonhumans 
cannot be defended consistent with any coherent notion of formal justice". As a general matter, as long 
as the own animal using is considered legitimate, then anything that facilitates that usage will be deemed 
under the law as "necessary", the same the national and european legislation sanctioning only the acts 
of cruelty to animals [9,10]. Asking the Roumanian youth about the rights of ownership and use of 
animals, 90% of them (270 questionnaires) answered that even if the animals are our property we cannot 
use them as we please. However, about 9% of respondents agreed with this while about 1% do not 
know how to answer or were uninterested in the asking of question (Table 2). 

Table 2.  Animals are our property, so what do we do with them? 

Answers True False I do not know, I am not interested 

No of answers 26 270 4 

% 8.7 90 1.3 

Education and training activities cover only 1.7% of all areas where animals are used for experimentation 
[11]. In the newest educational contexts, animal experimentation raises some ethical issues by reducing 
respect for the "living" and the likelihood of triggering negative feedback by increasing aggression in 
some children and students [11, 12, 13, 14]. For example, if the topic of dissection is considered, various 
teachers' positions may be extracted from many reports, some of them attributing an unmatched value 
to traditional dissection of animals, 87.5% agreeing or strongly agreeing with the statement "real-time 
dissection is essential for the teaching of biology ", and more than half (56.3%) agreeing or strongly 
agreeing that "there are no substitutes for the direct dissection of animals" [14]. Hovever, some authors 
claimed that reducing the direct contact with animals and replacing animals in medical practice with 
other alternative methods, an incomplete training of future veterinarians is possible [15, 16, 17, 18]. The 
results of our study showed that 77% of the questioned Romanian students (221 out of 300) consider  
they have some knowledge about the benefits of animal experimentation, which indicates the interest 
and evolution of the school curriculum including the latest information by updating keep going. On the 
other hand, in 21% of the questionnaires the answer was negative and in 2% "I don't know, I'm not 
interested". We argued this last fact through the possibility that the respondents follow some 
specializations in which animal experimentation is missing or is not a priority area (Table 3). 
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Table 3. Did the information gathered through the educational programs show you that animal 
experimentation aims to improve human life, animals, and the environment? 

Responses Yes No I do not know, I am not interested 

No of answers 221 63 6 

% 77% 21% 2% 

The use of animals in scientific and medical research has been and it is still the subject of heated debate 
for many years [19, 20]. It is well known that no responsible scientist wants to use animals or cause 
them unnecessary suffering if there is another option [20]. In this respect, national and international 
legislation on animal experimentation imposes ethical conditions, restrictions and prohibitions on the 
use of animals for experimental purposes [9, 10]. Analyzing the results obtained in our study and noted 
in Table 4, there is an apparent equality between the answers received (47% answer False and I do not 
know compared to 51% True) which is in line with the general European and global trend of answers in 
terms of animal experimentation [1]. Media coverage of unfortunate events during experiments or study 
failures reduces confidence in the protocol and purpose of animal experimentation [21, 22]. 

Table 4. Is it unethical to use animal experimentation in educational programs? 

Responses True False I do not know, I am not interested 

No of answers 153 135 12 

% 51 45 2 

On the other hand, the use of alternative methods in the study of biological sciences is diminished, rather 
in addition to conventional ones. Various reports [23, 24] showed the aim of teachers to use graphics, 
videos, 3D models, CD-ROMs, and other resources based on computer simulation, but only 31.4 % 
agreed that the alternatives were as good as dissection for teaching anatomy and/or physiology. Animal 
experimentation is one of the most effective and fastest tools for studying the peculiarities of organisms, 
factorial experiments or for the study of aspects of life (social organization, behavior, aging, etc.), which 
cannot be studied by alternative methods [20]. Considering our study, 53% of the respondents (159 
individuals) agreed with the importance of animals experimenting compared to 47% (141 people) which 
considered that this is unimportant, do not know or are not interested in this issue (Table 5). 

Table 5. Most experiments cannot be done without animals. 

Responses True False I do not know, I am not interested 

No of answers 159 127 14 

% 53 42.3 4.7 

The most commonly used vertebrates are mice, due to their size, low cost, ease of handling and fast 
reproduction rate, having a similarity of 99% of their genes with those of humans [25]. International 
reports showed that in 2017 in the UK most of the used animals in experiments were mice (73%) [25, 
26], and in 2010, in US self-reported laboratories were used 30,808 nonhuman primates in procedures 
or experiments involving some levels of pain and distress (a share of about 43 % nonhuman primates 
which were used in experiments) [27]. According to Table 6, 93.7% of the young Romanians surveyed 
were sure of the predominant use of mice in animal experiments. 

Table 6. Which do you think is the most used animal specie in experimenting? 

Responses Dogs Monkeys Mice Amphibians Rabbits 

No of answers 5 4 281 1 9 

% 1.7 1.3 93.7 0.3 3 
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Asking about the criteria of using species for certain types of experiments, most of the answers in our 
survey (49% and 33%) suggest the economic and reproductive benefits, respectively (Table 7). In fact, 
low costs, easy purchase and their rapid breeding (especially in the case of mice) are considered major 
criteria of choosing animals for experiments [28]. 

Table 7. It is known that animals are most often used for experimentation.  
Which do you think are the criteria of their choosing? 

Responses Economics Reproduction Genetics I do not know, I am 
not interested Others 

No of answers 147 99 39 5 10 

% 49 33 13 2 3 

În 1989, Barbara Noske in "Humans and Other Animals - beyond the boundaries of anthropology" [29] 
launches the phrase "Animal-Industrial Complex", highlighting the abuse on animals by increasing their 
production and their use in research. In this regard, animal bioethics [30] was assigned to the biological 
link between man and animals, and the moral duty of man in terms of raising and exploiting animals in 
experiments [20, 31], reducing their degree of stress, pain and discomfort [9, 10]. In our study, the 
majority of young people (87%) were of opinion that animals are not simple working tools, they feel and 
react to different stimuli (Table 8). Not coincidentally, over the years researchers have developed well-
standardized methods for measuring reactions to painful stimuli, both in rodents and other animals [32, 
33]. On the other hand, as a result of experiments, animals may be left with more or less serious physical 
or mental damages, so the legislation regulates the types of experiments and their completion by killing, 
relocating or reusing animals in other experiments [9, 10]. Regarding our survey, the majority of answers 
were affirmative, 71.7% of questioned young people considering that the animals are physically and 
mentally affected (Table 9). 

Table 8. During experimentation, the animals show a low level of pain and stress, they are simple work tools. 

Responses True False I do not know, I am not interested 

No of answers 34 261 5 

% 11.3 87 1.7 

Table 9. Do you consider that as a result of experiments, animals undergo lasting physical and mental changes? 

Responses True False I do not know, I am not interested 

No of answers 215 82 3 

% 71.7 27.3 1 

On the other hand, animal welfare is based on several biological similarities between animals and 
humans, in terms of behavioral, structural, and functional. Thus, maintaining adequate standards of 
housing, feeding and care, ensuring freedom of movement and communication between individuals of 
the same species, avoiding discomfort and unnecessary pain are the obligations of every breeder or 
researcher [9, 10]. In our survey, we recorded affirmative answers from 83.3% of respondents, who are 
convinced that animal experimentation affects the animal welfare (Table 10). 

Table 10. Do you believe that animal welfare is affected by experiments on them? 

Responses True False I do not know, I am not interested 

No of answers 250 46 4 

% 83.3 15.3 1.4 
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Generally, the animal killing is used in various situations, such as animal euthanasia (for pain 
relief), animal sacrifice (for a deity), animal slaughter (for food), hunting (for food, for sport, for fur and 
other animal products etc.), blood sports, or roadkill (by accident) [34]. Laboratory animals may also be 
killed in order to prevent them from unnecessary suffering where the "humane endpoints" is crucial, 
when their health and welfare reach a previously defined threshold level of pain or suffering [35]. The 
methods for animals killing are rigorously specified and controled by legislation, both for animals and 
humans psychical comfort [9, 10]. U. Lifshin at al [36] showed that the correlation between religiosity 
and support for animal rights can be positive, negative, or null. A moderate degree of religiosity may 
reduce support for killing animals (compared with non-religiosity or atheism), but a very high degree of 
religiosity (e.g., fundamentalism) might increase support for killing animals [37]. We think that in accord 
with this, 60.3% of Roumanian students respondents of our questionnaire consider is wrong to kill 
animals compared to 37.3% of them, which consider as a necessary compromise (Table 11). 

Table 11. In your opinion, is it wrong to kill animals, even by methods that do not cause them pain? 

Responses True False I do not know, I am not interested 

No of answers 181 112 7 

% 60.3 37.3 2.4 

Recently, some techniques have been developed to observe pharmacokinetic interactions between 
tissues and organs, with the reason to absorb and assimilate substances by biological methods [38, 39], 
chemical or simulation [40], but which manage to capture only the effect produced on a particular tissue. 
B. Rusche [20] stated that when a scientist reaches his goals without using animals, the demand of 
animal welfarists to abolish the animal experiment is fulfilled. Similar to the general European trend [1], 
most Romanian students respondents (60%) believed that animal experimentation can be replaced by 
alternative methods. 35.7% of them agreed with animal drug testing, and the lowest percentage (4.3%) 
did not give a conclusive answer (Table 12). 

Table 12. Do you think there are other methods that are just as useful in drug testing besides animal testing? 

Responses True False I do not know, I am not interested 

No of answers 180 107 13 

% 60 35.7 4.3 

Most scientists and governments sustain that animal testing should cause as little suffering as possible, 
these experiments needed to be performed only when necessary. M. K. Davidson et al [41] argued that 
there are two large classes of experimental animal models: one based on analogy (similar structures 
involve similar functions) and the second one, based on homology (structures derived from the same 
evolution precursor have the same or similar functions). Depending on the level at which it is acted and 
the purpose pursued, experiments on live mammals can be replaced with those on cell or tissue cultures, 
invertebrates or insects [42, 43, 44], and the use of computer simulation methods, which is currently 
considered incomplete and partial but foresees the possibility of artificial representation. M. Montevil 
[45] states in his scientifical paper that mathematical modeling is a very powerful tool for understanding 
natural phenomena, such a tool having its own hypotheses and, it should always be critical used. The 
results of our study on this topic (Table 13) showed that approximately 44% of Romanian students 
respondents would agree with the "in vitro" experiments on cell and tissue cultures, while 22.3% would 
choose to use the computer simulation. On the other hand, 22.7% of respondents believed that animal 
experimentation cannot be replaced by other methods, whilst 4% of them do not have a clear opinion. 

Table 13. Do you think that animal experiments could be replaced by other methods of experimentation / testing? 

Responses On cell 
culture 

On 
humans 

On 
invertebrates 

Computer 
simulation No I do not know, I am 

not interested 

No of answers 132 12 9 67 68 12 

% 44 4 3 22.3 22.7 4 
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Regarding the beneficiaries of animal experimentation, most often the experiments are done for human 
benefits, an example in this regard being testing of cosmetics or those of the beauty industry that are 
banned in most countries of the world but still allowed in China and the USA [46, 47]. According to Table 
14, more than half of the young people surveyed in our study, 55.2% (164 people), respectively, agreed 
that experimentation should only be allowed to protect the human specie, whilst 136 people (44.8% 
disagreed or did not know. 

Table 14. Animal experimentation should be accepted only for the protection of the humans? 

Responses True False I do not know, I am not interested 

No of answers 164 127 8 

% 55.2 42.8 2 

The same methods that were developed for the prevention and treatment of diseases in humans have 
improved the animals' lives. Vaccines, antibiotics, anesthetics, surgical procedures, and other 
approaches developed in animals, mainly for human use, are now widely used in veterinary medicine 
[47, 48]. By studying on animals, information obtained cannot be learned by another method. When 
developing a new product or surgical technique, society needs to know that animal testing verifies the 
safety and effectiveness of its use. In our survey, 57% of the answers were affirmative, the young people 
questioned considering that animal experimentation has a key role in the evolution of medicine and 
without it many products / vaccines / drugs would not have been discovered (Table 15). 

Table 15. Do you consider necessary the research on animals in the field of medicine? 

Responses True False I do not know, I am not interested 

No of answers 171 119 10 

% 57 39.7 3.3 

Through this survey applying we succeded in gathering of some information regarding the degree of 
knowledge, the present and future attitude of young students in Romania, and others. Out of a total of 
300 respondents, 84% answered in the affirmative way, that the survey aroused their interest and that 
it was an opportunity to find out more, to inform themselves, and to form their own opinion about the 
importance of animal experimentation (Table 16). 

Table 16. By going through the questions of the present survey,  
do you think that it aroused your interest in animal experimentation? 

Responses True False I do not know, I am not interested 

No of answers 253 39 8 

% 84 13 2 

4 CONCLUSIONS 
The results of the questionnaire applied on Romanian youth included in a form of high school, university 
or postgraduate education showed that the use of animals for experimentation in medicine is accepted 
by about 57% of the questioned people, aspect that follows the general global trend. There is also 
noticed a stronger interest of women in the matter of animal experimentation, which is in line with the 
higher percentage of girls involved higher education and training. The questionnaire applied aroused 
students interest in additional documentation and information on the role of animal experimentation in 
various fields of activity, from medicine to environmental protection. 
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Abstract  
Recent education reform processes in Croatia is a classic example of an effort that is trying to restructure 
educational standards which in turn should lead to improvement of teaching and learning processes. As 
any other education reform, the one that recently took place in Croatia was aimed at closing the gap 
between purely academic knowledge and skills that are truly needed in contemporary economic 
surroundings and in a development of free market. Croatian education reform documents emphasize 
two preconditions for achieving that aim: 1) mastering digital technology and 2) developing high order 
skills as for example critical thinking and sound reasoning. Both are believed to be the key elements for 
avoiding traditional teaching and learning processes that risk unsatisfactory development of skills and 
staying within useless set of skills that are applicable only in a purely academic circles. If that is the case 
then the following questions are legitimate: 1) does the use of digital technology necessarily lead to 
development of desired set of skills which are propagated in aforementioned education reform 
documents and if so, how? and 2) is there a way in which we can use both sustainable and disruptive 
technologies to form disruptive teaching and learning processes? The aim of this research is to detect 
how much and in which way digital technology is being used in accomplishing the learning outcomes 
that are set by the curriculum of school subject Logic by using qualitative and quantitative content 
analysis. In this research we use specific example of teaching and learning school subject Logic 
because it can be considered as the cornerstone for developing high order skills such as critical thinking 
and sound reasoning. The results of this research show that the application of digital technology in 
schools is reduced to only one of common learning media, thus, we offer some practical solutions in 
applying digital technology in schools by which disruptivity of teaching and learning process can really 
be accomplished.  

Keywords: digital technology, disruptive teaching, disruptive learning, education reform, logic. 

1 INTRODUCTION 
Educational reform in the Republic of Croatia began with the development of curricular documents in 
2016, and the results of the same reform are gradually being implemented in the Croatian educational 
system to this day. The purpose, goals and tasks of educational reform can be most clearly read from 
the basic curricular document - the National Curriculum Framework, which emphasizes, among other 
things, one of the main goals of harmonizing the education system in the Republic of Croatia with the 
needs of society and the economy. for living and working in the 21st century. In this sense, the basic 
educational document emphasizes the importance of forming children and youth into complete persons 
whose knowledge and skills lead to critical and creative thinking, development of entrepreneurship and 
innovation, development of digital competencies, active citizenship, communication and cooperation 
with others, etc. 

All of the above in the National Curriculum Framework is formulated by accomplishing the task of 
acquiring generic competencies. Generic competences can be defined as a set of knowledge and skills 
that enable children and young people to prepare, navigate and act in different areas of learning and 
work and enable better preparedness for the constant changes and challenges of the 21st century. 
degrees of education [1, p.14]. 

One of such generic competences highlighted in the National Curriculum Framework is the competence 
related to digital literacy and the use of technologies. This competence aims to develop knowledge and 
skills in children and youth that will enable them to use technology appropriately in order to achieve 
educational goals, i.e. for the purpose of locating, selecting, organizing information, setting research, 
solving problems, organizing projects, developing critical and creative opinions and to encourage 
communication and cooperation [1, p.17]. 

Due to the above and the fact that children and young people today are surrounded by different media 
more than ever before, it would not be wrong to claim that digital technology has become an almost 
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indispensable part of the teaching and learning process. The use of digital technology is associated with 
a shift from traditional to contemporary teaching [2; 3]. It is assumed that the purpose of digital 
technology in the teaching and learning process, in addition to replacing paper, pen and textbook with 
always available online tools, is encouraging a constructivist learning process based on the active role 
of students in the process of acquiring knowledge [4; 5, p. 657]. However, the question arises: does the 
use of digital technology in the teaching and learning process necessarily lead to the development of 
the desired set of knowledge and skills in students? And if so, in what way? 

Christensen and Bower in the mid-1990s divide technology into sustainable and disruptive [6]. In 
principle, as a difference between these two technologies, they consider the fact that sustainable 
technology does not disrupt the existing practice of action, while disruptive technology does exactly that. 
If what has been said by them is applied to the process of upbringing and education, we can conclude 
that disruptive technology aims to change the existing practice of acquiring and developing knowledge 
and skills. However, bearing in mind that disruptive technology requires a radical revision of thinking 
and organizing the process of teaching and learning [7], which is certainly very challenging, and for the 
education systems of some countries currently impossible, as another key issue in this paper arises the 
question whether there is a way in which we can use both sustainable and disruptive technologies to 
form disruptive teaching and learning processes? 

2 THEORETICAL FRAMEWORK 

2.1 What is and what is not disruptivity 
The term disruptive technology [6; 8] or, as it later was referred to it, disruptive innovation [9] was meant 
to designate processes, rather than mere technological products, that can be interpreted as a result of 
introducing a new and innovative business model. Because of serious lack of time and funds that are 
crucial for sustained technological development (hence the opposite term sustainable technology which 
refers to slow and expensive evolution of existing technologies), whose abundance in turn lead to steady 
improvements of both existing technologies and business models, disruptive technologies and 
innovations usually involve processes that are widely exposed to their users from their very beginning 
to their inclusion in the mainstream. That fact is correlated with small user community of disruptive 
technologies and innovations due to their lack in standard of quality imposed by sustainable 
technologies and their massive user core either by having almost unlimited resources or by having 
enough time and knowledge to be able to improve their standard of quality. Therefore, disruptive 
technologies’ and innovations’ inclusion in the mainstream processes depends highly on their ability to 
meet the quality standards of those technologies and processes that stay on the sustainable side of 
spectrum. As a result of aforementioned conditions, the success of disruptive processes remains highly 
speculative, with low or moderate chances for a breakthrough in their early stages. However, 
considering very limited resources and time that are being needed in those early stages, that is before 
disruptive technologies and innovations become a part of mainstream processes that require expensive 
and time consuming perfections, the risk of failure is being mitigated by the fact that disruptive processes 
are exclusively low-cost projects at the early end. With all that being said, it is obvious that the resulting 
processes of disruptive technologies and innovations development must differ significantly from any 
standard or mainstream model both in their early stage of development and in their end results. There 
are many examples of disruptive technologies that revolutionized the world we live in: production of now 
famous and almost legendary Ford-T car model, modern smartphones, social networks or free 
educational sources such as free Internet encyclopaedias. The question that arises is whether such 
examples could be found or even made in the future regarding the process of teaching and learning 
and, if the answer to that question is positive, where can they be found and how can they be made. 

The most obvious place to look for disruptivity in the process of teaching and learning is the way that 
both students and teachers use digital technology. In terms of digital technology being used in today’s 
teaching and learning process mentioning online courses (which are extremely rare in Croatian school 
system) and free online sources such as Internet encyclopaedias or online libraries is a must. Also, 
digital learning materials such as digital schoolbooks are being produced and they do offer some 
additional content that differs from the one of the traditional schoolbooks in terms of adding video or 
audio materials and they indeed do offer some extra possibilities of teaching and learning but only to an 
extent. Rigidity of that media remains the same no matter of its transfer from paper to digital form. In 
order to raise the quality standard, decades of specialization in one subject led to teaching and learning 
materials being perfected in a way sustainable technology is being perfected, which in turn meant that 
new experts in those same fields will be produced but with no true breakthrough in the process of 
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teaching and learning. Christensen, Horn and Johnson [10, pp. 199-201] describe the very same thing 
by writing how the structure of an organization (let it be a computer company in his example or 
educational institutions in ours) dictates the content of a final product instead vice versa. In our case 
that would imply a rigid educational structure which produces the same kind of teachers and experts 
oriented only to further specialization instead of organizing the gained knowledge in a more fluid and 
therefore more useful way. And that fact leads to other problems – is today’s model of teaching and 
learning applicable to the world we live in considering desired knowledge and competencies that 
students should acquire during their education period and is the fact of simply using digital technology 
such as the ones mentioned earlier enough to equip students with those competencies. Whatever the 
answer may be, the fact of simply using some available digital form of educational material is not what 
can be considered as disruptivity. 

2.2 Can we talk about disruptivity in Croatian educational system? 
The Croatian educational system, more precisely the process of initiation and learning, has been 
distorted by educational reform which, through various documents, teacher education, introduction of 
tablets in schools, aimed, among other things, to introduce new strategies and ways of teaching and 
learning, use of different technologies and general online environment. All of the above, and especially 
online teaching, which suddenly became the only way to educate children and youth in Croatia during 
the Covid-19 outbreak, contains features that lead to disruptiveness in education [11, p. 6]. We came to 
this conclusion guided by one of the fundamental characteristics of disruptiveness, and that is that 
disruptiveness occurs when the alternative is - nothing at all [10, p. 74].  

However, as Christensen, Horn and Johnson argued back in 2008, the mere introduction of modern or 
digital technology does not lead to disruptive changes in the teaching and learning process [10, p. 74]. 
There is very little international research when it comes to the use of digital technology in education. 
The same is true when it comes to such research in the Republic of Croatia. A survey conducted in the 
Republic of Croatia in 2015 showed that teachers used technology only to maintain existing teaching 
practices and not to replace it, since almost 90% of teachers state that their own presentations is the 
only digital content that they create and use in teaching. As available digital content they state only the 
use of YouTube video in 89.3% [12, p. 8].  

Almost everyone who participates in educational processes knows that modern theories of teaching and 
learning emphasize the importance of organizing and conducting teaching in such a way that it can be 
considered as student-centered (student-centered teaching and learning), taking into account the 
individual capabilities and abilities of each student [13; 14; 15]. 

The teacher in such process of teaching has the role of organizer, mentor, innovator and motivator, and 
the school becomes a place where research, critical and creative thinking, problem solving, project 
design, etc. [16]. The complexity of such a school requires changing the existing ways of transferring 
and acquiring knowledge, where digital technologies can play a big role, but not in the standard way the 
teaching medium was intended in traditional teaching systems, but as a leader and helper to for students 
to gain control over their education. 

Most subjects in primary and secondary schools in the Republic of Croatia are taught for one 45 minutes 
school hour. During this time, given the subject curriculum and learning outcomes and the number of 
students in the class, the teacher does not have the time or ability to take into account, for example, 
individual differences and needs of students and different learning styles [17]. The application of digital 
technology in teaching process in a way that presents the same content that can be presented by 
teachers or textbooks, only possibly visually enriched, does not contribute to the solution of these 
problems and does not lead to changes in learning processes. 

The solution should be sought in personalized teaching and learning [16] which, given the limits of the 
class-hour system, can only be implemented with the help of digital technologies. Thus, for example, 
students could be offered applications with the help of which they would independently create lessons 
or ways to reach the set goals. In addition, such applications would be interactive and could take into 
account different learning styles, and one of their primary goals would be to develop higher cognitive 
processes in students such as reasoning, problem solving and critical thinking. Such an application of 
technology would represent student-centered online technology [10] and would certainly lead to 
disruptiveness in the teaching and learning process, but also to the achievement of the set goals of 
youth education for the 21st century. 
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3 METHODOLOGY 
The aim of this research is to detect how much and in which way digital technology is being used in 
accomplishing the learning outcomes that are set by the curriculum of school subject Logic by using 
qualitative and quantitative content analysis. The school subject Logic has been chosen because it is 
defined as integrative school subject with learning outcomes being accomplished in other school 
subjects and also cross-curricularly and especially because of its ability to develop sound reasoning and 
critical thinking as high order learning outcomes [18, p. 6]. Since the school subject Logic within the 
Croatian educational system is taught for just one school year, the Curriculum prescribes a total of eight 
learning outcomes that are analysed with regard to the goal set by this research. 
The assumption is that the analysis of learning outcomes will show that the curriculum of the school 
subject Logic encourages students to use digital technology for the purpose of programming or 
developing skills that will provide integrated knowledge and skills composed of competencies from 
different areas of teaching and learning such as native and foreign languages, mathematics, informatics 
and programming, and, ultimately, logic.  

4 RESULTS 
Analysis of the curriculum of the school subject Logic and its eight prescribed learning outcomes and 
the elaboration of these outcomes showed that none of these outcomes encourages students to use 
digital technology in the learning process, and especially not in a way that we could characterize as a 
disruptive application of technology – either disruptive or sustainable technology. 

Curriculum of the subject Logic contains several learning outcomes that could certainly be considered 
suitable for the use of different types of existing technologies, and which in the teaching process itself 
could lead to a certain degree of disruptiveness. Such outcomes could be, for example, different ways 
of diagramming sentences expressed in ordinary language and translations of diagrams into ordinary 
language [18, p. 12], but there is no indication of doing it with the help of digital technology or at least 
examples of how this can also be achieved through the use of digital technology. The same is true for 
other proposed outcomes that could be achieved, and here we could single out outcomes such as 
translating natural language sentences into different languages of logic, such as the language of first-
order logic, the reverse process of translating sentences from different logical languages into natural 
language sentences and also the procedure of proving through natural deduction by also using the first-
order logic language. According to the Curriculum, it is not suggested that accomplishing any of these 
outcomes should be supported by digital technology in any way, which ultimately means that no digital 
competencies are developed, let alone that we cannot talk about any form of disruptiveness that would 
change the learning and teaching process that would result in the integrated knowledge required by the 
reform itself and in line with its proclaimed goal which was formulated as a request for lifelong learning 
or learning that should prepare students for the free labour market and help them to position themselves 
in the contemporary world. 

The reason why these specific learning outcomes are singled out lies in their extreme potential for 
integrating different kinds of competencies and specific knowledge. Granted, using digital technology is 
applicable to achieving these learning outcomes as much as any other or at least most of other learning 
outcomes. However, as it has already been pointed out, it is not the case that the simple usage of some 
kind of digital technology is enough for achieving disruptive teaching and learning process that in turn 
leads to more fluid and integrated knowledge and set of skills. The learning outcomes that are singled 
out here include at least both knowledge of formal logic and knowledge of (possibly both mother tongue 
and foreign languages, which depends on the desired set of skills) language semantics and syntax. 
Indeed, these outcomes include both skills and knowledge in formal logic and natural language because 
developing skills needed for solving these kind of problems include in a strict way the relation between 
semantics and syntax of different formal logic languages and natural languages. If we add to it specific 
variations in different natural languages (for example, Croatian language includes usage of double 
negations which can lead to different natural language but same formal logic sentences), then this 
knowledge and skill integration becomes even more obvious and higher level of teaching and learning 
fluidity could be expected. On the contrary, by making the teaching and learning process more rigid and 
segregated into different and specific processes, we can expect higher level of specialization without 
achieving more or less unified set of skills crucial for living and working in the contemporary environment. 
However, this fluidity could be even more emphasized by adding new sets of skills needed for creating 
learning and teaching materials that differ from the classical, sustainable ones. One way of achieving 
this can be integrating knowledge and skills in formal logic, language, mathematics and programming 
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for instance. By developing these sets of integrated skills we could expect having digital teaching and 
learning materials that are not organized as one direction media such as digital books or audio and 
visual online materials but rather as interactive platforms that communicate with students by offering 
different solutions, pointing out to mistakes made in solving different kinds of assignments or by 
comparing sentences of different languages, both those of formal logic and different natural languages. 
Achieving this and using this kind of digital teaching and learning materials should in turn prove to be 
disruptive by integrating different competencies and aspects of formal education which can result in 
shorter period needed for completing some specific educational level or to vastly improve both volume 
of content being thought and level of skills achieved through the educational process. By definition, this 
fact is what makes the described educational process disruptive and, by extension, more suitable to 
modern world. Therefore, any educational reform including the current one taking place in Croatia, if it 
is to be insisting on implementing digital technology, either disruptive or sustainable, in the process of 
teaching and learning, should be doing so by expanding on desirable learning outcomes by providing 
students with the possibility of simultaneously gaining knowledge in different areas of studying, by 
unifying different competencies to form a more fluid form of knowledge and skills and by reducing the 
time needed for gaining those skills and knowledge or by using the time spent in the educational process 
better. That would form the true educational reform with disruptive elements used to its advantage. If 
we were to pick a field that would most precisely fit into this description and that would typically represent 
contemporary society's desired set of skills we should look no further than the field of artificial intelligence 
and cybernetics which include solving problems that consist of mathematical, programming, formal logic 
and language processing knowledge. This is a typical case of desired and proposed unification of 
knowledge and skills any educational reform should be aimed at. 

5 CONCLUSIONS 
In this paper we analysed the curriculum for school subject Logic made during the introduction of the 
new educational reform in Croatia that is just taking place in Croatian educational system. As pointed 
out earlier in this paper, Croatian educational reform documents emphasized two preconditions for 
achieving the main aim of the reform – acquiring set of skills that are truly needed in contemporary 
economic surroundings and in a development of free market and those preconditions are: 1) mastering 
digital technology and 2) developing high order skills as for example critical thinking and sound 
reasoning. Both are believed to be the key elements for avoiding traditional teaching and learning 
processes that risk unsatisfactory development of skills. School subject Logic has been chosen as it can 
be considered crucial for developing high order skills such as critical thinking and sound reasoning. On 
the other hand, mastering digital technology is not something that exclusively belongs to Logic, but as 
has been shown, this specific school subject contains learning outcomes that can be considered as 
highly potential regarding introduction of extensive usage of digital technologies in teaching and learning 
processes. However, analysis of the main document, that is the curriculum for school subject Logic 
made during the introduction of the new educational reform in Croatia showed there are no specific 
instructions for using digital technology in achieving the proclaimed learning outcomes. Thus, in this 
paper we proposed not only using available digital technologies but rather expanding on their potential 
use in a way that can be considered disruptive. That does not imply using specific disruptive technology 
but rather creating disruptive methods and processes using both disruptive and sustainable technology 
and, as shown, that can be achieved by using digital technology to create contents and tasks that 
integrate different sets of skills that are traditionally acquired in different school subjects. Those sets of 
skills include mathematical, formal logical, language and programming knowledge and together form 
unified and more fluid knowledge more appropriate for living and working in technological surroundings 
of 21st century. 

REFERENCES 
[1] Ministarstvo znanosti i obrazovanja[MZO], “Okvir nacionalnoga kurikuluma”. Zagreb: Ministarstvo 

znanosti i obrazovanja, retrieved from https://mzo.gov.hr/istaknute-teme/odgoj-i-
obrazovanje/nacionalni-kurikulum/nacionalni-kurikulumi/531, pp. 3-26, 2017. 

[2] C. Mason, M. Berson, R. Diem, D. Hicks, J. Lee, T. Dralle, "Guidelines for using technology to 
prepare social studies teachers", Contemporary Issues in Technology and Teacher Education, 
vol. 14, no. 4, 433–450, 2000. Retrieved from https://citejournal.org/wp-
content/uploads/2016/04/v14i4socialstudies1.pdf 

0695



 

 

[3] N. Kozinets, "Contemporary Digital Technology’s Implications for Learning Environments and its 
Users: Review of Literature," The International Journal of Design Education, vol. 11, no. 1, 11–18, 
2016. 

[4] P. E. Doolittle, D. Hicks, "Constructivism as a Theoretical Foundation for the Use of Technology in 
Social Studies," Theory And Research In Social Education, vol. 31, no.1, 72–104, 2003.  

[5] M. Milicevic, “Contemporary Education and Digital Technologies”, International Journal of Social 
Science and Humanity, Vol. 5, No. 7, 656 – 659, 2015. 

[6] J. L. Bower, C. M. Christensen, “Disruptive Technologies: Catching the Wave”, Harvard Business 
Review, vol. 1, no.2, pp. 43–53, 1995. 

[7] S. A. D. Popenici, S. Kerr, "Exploring the impact of artificial intelligence on teaching and learning in 
higher education," Research and Practice in Technology Enhanced Learning, vol. 12, no.1, 12–
22, 2017. 

[8] C. M. Christensen, The innovator’s dilemma: when new technologies cause great firms to fail, 
Harvard Business School Press, Boston, Mass., 1997. 

[9] C. M. Christensen, M. Raynor, The innovator's solution: creating and sustaining successful 
growth, Harvard Business Press, Boston, Mass, 2003. 

[10] C. M. Christensen, M. B. Horn, C. W. Johnson, Disrupting Class: How Disruptive Innovation Will 
Change the Way the World Learns, McGraw Hill, New York, 2008. 

[11] C. M. Christensen, M. B. Horn, H. Staker, Is K-12 Blended Learning Disruptive? An introduction to 
the theory of hybrids, Clayton Christensen Institute. Retrieved from 
https://www.christenseninstitute.org/publications/hybrids/, 2013. 

[12] T. Pović, K. Veleglavac, M. Čarapina, T. Jagušt, I. Botički, "Primjena informacijsko- 
komunikacijske tehnologije u osnovnim i srednjim školama u Republici Hrvatskoj" in Zbornik 
radova CARNetove korisničke konferencije – CUC 2015 (A. Blažetić), Zagreb: Hrvatska 
akademska i istraživačka mreža – CARNet, 2015. Retrived from 
https://bib.irb.hr/datoteka/809522.9_7_CUC-Upotreba_IKT_u_kolama_final.pdf  

[13] S. J. M. Harkema, H. Schout, "Incorporating Student-Centred Learning in Innovation and 
Entrepreneurship Education”, European Journal of Education, vol. 43, no. 4, 513–526, 2008. 

[14] M. Weimer, Learner-centred Teaching: Five Key Changes to Practice (2nd edition). Somerset, NJ: 
John Wiley & Sons, 2013. 

[15] M. Klemenčič, M. Pupinis, G. Kirdulytė, "Mapping and analysis of student-centred learning and 
teaching practices: usable knowledge to support more inclusive, high-quality higher education," 
NESET report, Luxembourg: Publications Office of the European Union, 2020. 

[16] V. Prain, P. Cox, C. Deed, J. Dorman, D. Edwards, C. Farrelly, M. Keeffe, V. Lovejoy, L. Mowa, P. 
Sellings, B. Waldrip, Z. Yagera, "Personalised learning: lessons to be learnt,” British Educational 
Research Journal, vol. 39, no. 4) 654–676, 2013. 

[17] L. Sparrow, H. Sparrow, P. Swan, "Student centered learning: Is it possible? " in Flexible Futures 
in Tertiary Teaching. Proceedings of the 9th Annual Teaching Learning Forum, 2-4 February 2000 
(A. Herrmann and M. M. Kulski), Perth: Curtin University of Technology, 2000. Retrieved from 
https://otl.curtin.edu.au/events/conferences/tlf/tlf2000/sparrow.html 

[18] Ministarstvo znanosti i obrazovanja[MZO], Kurikulum nastavnog predmeta Logika za gimnazije. 
Zagreb: Ministarstvo znanosti i obrazovanja, 2019. Retrieved from https://mzo.gov.hr/istaknute-
teme/odgoj-i-obrazovanje/nacionalni-kurikulum/predmetni-kurikulumi/logika/762 

0696



 

 

INTEGRATING THE CROSS-CURRICULAR COMPETENCE OF 
COMPUTATIONAL THINKING TO FACE THE NEW DIGITAL ERA 

Javier Bilbao, Eugenio Bravo, Olatz García, Carolina Rebollar, Concepción 
Varela 

Applied Mathematics Department, Engineering School, University of the Basque Country, 
UPV/EHU (SPAIN) 

Abstract 
In the current context of the evolution of technology and its ubiquity in all areas of society, the preparation 
of people to be able to be users and developers of it is seen as a necessary challenge for the next future. 
The introduction of technology in the curriculum, and a new idea of thinking to take advantage of it, must 
be a mandatory step, so that educational systems should take it into account. One of the possible ways 
of introduction, knowing the current system based on competences, is the use of a cross-curricular 
competence, such as Computational Thinking. We therefore propose the integrating of the cross-
curricular competence of Computational Thinking to adapt to the new digital era. In our engineering 
school, we are implementing activities in that sense and we present one of them together with some 
conclusions based on the obtained results, where we can observe the lack of preparation, in general, of 
students entering university. These conclusions invite the reader to reconsider certainly the meaning 
and role of technology in the digital era, and its appropriateness in the education system, not only in the 
almost inevitable evolution of the university, but also in the transformation of society. 

Keywords: cross-curricular competences, training, Computational Thinking, digital era. 

1 INTRODUCTION 
Teaching and learning are part of the process that aims to educate the student. The role played by the 
student and the teacher in each era has been changing and new teaching methods are currently being 
sought in which the teacher and the student are more involved and the learning process is more 
beneficial [1, 2]. The world in general, and particularly the university world, is witnessing a clear 
transformation that involves the emergence of new educational challenges in all areas, from 
technological to environmental aspects. 

Among other points to consider, there is the emergence of new employment profiles, new production 
profiles, new job profiles, and also students demanding new teaching and learning models, with emerging 
professional profiles, and with the application of new organisational models in higher education. 

The globalisation that is taking place leads, among other things, to a weakening of abstract knowledge 
and, on the contrary, a strengthening of contextualised knowledge and knowledge [3]. Currently, there 
is a gap between the educational offer and the needs of the information and knowledge society; 
therefore, universities must adapt their degrees and create, transmit and generate new knowledge 
related to new needs [4]. Future and current university students, as well as pre-university students, 
should be trained as more digitally skilled professionals and citizens for an ever-changing labour market 
and society. Nowadays, companies need to incorporate professionals capable of tackling any challenge 
they face. Even those challenges that we are not yet able to imagine. For this reason, it is necessary for 
educational centres to provide our students with the competences and skills that will allow them to adapt 
and take advantage of the power that technological changes will offer them throughout their professional 
lives. 

Likewise, the adaptation and evolution of teaching strategies and university systems should make it 
possible to respond to a new generation of students who have grown up with new materials and, why 
not say it, with a different way of learning, as a result of the digital era and local and global changes in 
educational environments [5]. Therefore, it is essential in today's education systems to take into account 
that we are immersed in the beginning of a digital era. 

All this leads us to at least two perspectives: the first is that the teaching-learning model has to adapt to 
the new methodologies and technologies available, remembering that, in extra-academic life, they are 
predominant. The second is that these students will be in the labour market in a short period of time, 
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and that market is changing rapidly and is adapting to new forms of work, new production equipment, 
and new forms of relationships [6]. 

2 SOME OPEN CHALLENGES IN EDUCATION 
According to several authors, in some education systems, student performance in subjects such as 
reading, mathematics and science has been found to be low and, therefore, urgent measures must be 
taken to alleviate this deficit [7-9]. This is one of the challenges that, within the implementation of the 
competence-based approach, must be faced so that education and training can fully contribute to 
meeting the new demands for competences. 

One of the solutions put forward to address this problem is the need to increase efforts to support the 
integration of cross-curricular competences, such as ICT, in the teaching-learning process [10, 11]. In 
this sense, Computational Thinking encompasses not only the basic concepts that are intended to be 
worked on with ICT and its related subjects, but also provides an extra in the way of approaching and 
working on the problems that appear in the different areas of knowledge. 

From the point of view of economic growth and employment, the increasing importance of the digital 
economy brings with it a greater demand for qualified professionals. Therefore, it is important to train in 
Computational Thinking competence, which encompasses digital competence, the use and 
development of ICT, and training in new technologies, which are key to promoting an economy based 
on innovation, increased competitiveness and the creation of quality employment. 

On the other hand, one of the problems of concern in the educational community and at the political 
level is that of encouraging young people to choose careers in the areas of mathematics, science and 
technology, as a sufficient number of graduates in these high-demand areas is vital for innovation and 
growth [12]. 

The application of Computational Thinking as a cross-curricular competence at different levels of 
education (starting from Primary School), could be an answer to all these demands. Recent research in 
education is showing that Computational Thinking should be part of the curricula in education systems, 
especially in STEM subjects [13-16]. In this sense, there are movements to promote TC in all developed 
countries. But "individual" efforts are not having an effect in the vast majority of cases, sometimes for 
lack of support in terms of resources, sometimes for lack of good communication with decision-makers, 
sometimes simply because it is an issue that, individually, is too big a task. 

3 COMPETENCES 
In many of the areas in which we have to deal with on a daily basis, there are complex problems that 
we have to face and for which we have to prepare our students [17]. One of the implications is that it is 
necessary to define the competences, and how to assess them, that our youth, and also adults in lifelong 
learning, should acquire for the challenges they will encounter throughout their lives. In addition, cross-
curricular competences should be identified in education systems. 

According to the OECD's DeSeCo project "Definition and Selection of Competences" [18], a competence 
is more than knowledge and skills. It involves the ability to cope with complex demands, drawing on and 
mobilising psychosocial resources (including skills and attitudes) in a particular context. 

For example, it is basic to work on the competence to communicate, but this can be based on different 
aspects, where the most important, or at least the first to be worked on, is the individual's knowledge of 
language. From there, we could add other aspects such as technology and information skills that 
complement communication and the attitudes and relationships with the people with whom the individual 
is communicating. 

Education systems are shifting in recent years towards what is called competence-based learning. 
Moreover, since the enactment of the Covid-19 confinements, there has been a movement away from 
time spent in the classroom and towards a flexible structure that allows students to progress in their 
learning once they have demonstrated mastery, which often happens at their own pace. This move, 
which goes far beyond issues of time and pace, reinforces competency-based education. 

In general, it can be said that any individual needs a wide range of competences to be able to cope with 
the complex challenges of the digitising world. In this sense, it is obvious that, if we define a very large 
number of competences to be worked on and acquired by our students, we would be very impractical 

0698



 

 

for everyday life. Thus, a small set of key competences have been identified by the OECD, linked to the 
theoretical understanding of how these competences are defined. 

One of these key competences is the competence for verbal, non-verbal and digital communication, 
defined in the Basque education system [19] as using verbal, non-verbal and digital communication in 
a complementary way to communicate effectively and appropriately in personal, social and academic 
situations. But among its components, related to new technologies and the digital era, we only find the 
following: 

• Use information and communication technologies creatively, critically, effectively and safely for 
learning, leisure, inclusion and participation in society. 

In competency-based education, there are a number of elements that underpin the system, and these 
are as follows: 

• Students make progress when they demonstrate mastery of the topic or concept. Progressing 
towards mastery allows learners to spend more time working on those areas that are more difficult 
for them. They may even advance beyond the pre-set level in some areas, while they may need 
more time in those areas in which they have more difficulty. Mastery also allows the teacher to 
focus help on those areas where students need the most help, while ensuring that they learn what 
they need to progress to the next level of learning. 

• Competencies include explicit, measurable and transferable learning objectives that empower 
students. With greater transparency in learning objectives, students have greater ownership over 
their education and a greater opportunity to choose how they learn and how they demonstrate 
their learning. In this process, teachers also collaborate more with students by increasing their 
intentionality about what they want students to know and be able to do. 

• Assessment is meaningful and a positive learning experience for students. There is an emphasis 
on formative assessments so that teachers better understand where students have 
misconceptions, and students receive the information they need to improve. 

• Students receive timely and differentiated support based on their individual learning needs. 
Flexible time is provided during the day for students to receive additional instructional support and 
ensure that misconceptions are addressed quickly. For example, when students do not complete 
a course, they focus on the specific skills they need to develop rather than retaking the entire 
course. 

• Students develop and apply a broad set of skills and dispositions. Students actively learn and 
apply critical thinking and problem-solving skills along with the key skills of communication, 
collaboration and cultural responsiveness, to help them work in ever-changing and remarkably 
diverse workplaces. 

And this is where Computational Thinking can be introduced as a cross-cutting competency to address 
critical thinking, problem solving and help in rapidly changing digital work environments (and society in 
general). 

Research confirms the importance for teachers of access to effective initial and in-service training that 
enables them to select and use appropriate methods and strategies to suit the subject, the type of learner 
and the specific learning context [20, 21]. This teacher training should start with primary school teachers, 
as their qualification in new skills will lead to better teaching of reading, as well as knowledge and skills 
in mathematics and new technologies. 

In Spain, there are a number of key competences to be acquired in the education system, one of which 
is digital competence (which until recently was called information processing competence and digital 
competence) [22]. This competence is defined as the ability to search for, obtain, process and 
communicate information and transform it into knowledge, and therefore includes aspects ranging from 
access to and selection of information to its use and transmission in different media, as well as the use 
of information and communication technologies as an essential element for information and 
communication. 

The acquisition of this competence implies, at least, using technological resources to solve problems 
efficiently and having a critical and reflective attitude in the evaluation of the information available. But 
it does not go beyond this. 
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4 DEVELOPMENT 

4.1. Computational Thinking as cross-curricular competence 
The incorporation of basic competences into the curricula at the different levels of education makes it 
possible to focus on learning that is considered fundamental, both from an integrating point of view and 
from that which prioritises the application of the knowledge acquired. On the other hand, cross-curricular 
competences do not depend on the scientific area in which we are training (or working) and can be valid 
for any area of life. And this is where there must be a place for Computational Thinking. 

Wing [23] promoted Computational Thinking as the choice of appropriate abstractions and the 
automation of those abstractions. In particular, Wing argued that Computational Thinking is the 
reformulation of complex problems into one that we know how to solve using abstractions and 
decomposition. The UK Royal Society [24] similarly described Computational Thinking as "the process 
of recognising the computational aspects of the world around us, and applying tools and techniques 
from Computer Science to understand and reason about both natural and artificial systems and 
processes". Barr and Stephenson [25] extended Wing's ideas and proposed nine core concepts and 
capabilities of Computational Thinking, including data collection, data analysis, data representation, 
problem decomposition, abstraction, algorithms and procedures, automation, parallelisation and 
simulation. 

These ideas from Computational Thinking are fundamental parts of 21st century skills that are ubiquitous 
and can be applied in a wide range of areas. Wing [26] argued that this new competence should be 
added to the analytical skills of all children as a vital ingredient in the classroom, given the pervasiveness 
of Computational Thinking in other disciplines, such as statistics, biology, chemistry and physics. Barr 
and Stephenson [24] further stated that, given the importance of computer science in students' lives, 
and the fact that many of them will be working in fields influenced by computation, it is essential that we 
begin to involve them in the use of algorithmic problem-solving and computational tools [27]. 

At the University of the Basque Country, we are conducting studies among students on the introduction 
and implementation of Computational Thinking in the academic system. To do so, we wanted to assess 
the opinion and level of this competence among our students, and to identify the factors that could be 
applied in teaching-learning methodologies. The Computational Thinking skills we have used in these 
analyses have been the following: 

- Abstraction, 
- Modelling, 
- Decomposition, 
- Algorithmic Thinking, 
- Data Collection, Analysis and Representation, 
- Generalisation 
- Evaluation and Adjustment 

4.2. Classroom experience 
In the Industrial Organisation Engineering degree, we are working with first year students introducing 
Computational Thinking. This is not an aspect of the degree that is taken into account for the marks of 
the subjects, but it is a tool so that the concepts and problems that follow one after another can be faced 
by the students in a more appropriate way and with better results. 

They have been asked to solve a problem in which, apparently, nothing related to Computational 
Thinking is asked. It is one of the many problems that can be found in the Bebras Contest (Bebras, 
2020), an event whose main purpose is to promote Computational Thinking. 

The problem is about image compression and corresponds to the Bebras Contest 2017 [28], and its 
statement is as follows. 

Look at these 4x4 images made up of black and white pixels: 
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Each image can be stored using binary numbers: "1" for white pixels and "0" for black pixels.  

For a 4x4 image we will have to store 16 digits. The following image compression method requires little 
space to store images, especially when they are simple models. 

The binary numbers are arranged in a grid as the pixels are in the image. 

The compression method is applied by converting the grid into a vector: 

1 If all digits in the grid are 0, the result is "0" (see the image on the left). If all figures in the grid are 
1, the result is "1".  

2 In any other case, the grid is divided into quarters. Apply the compression method to each quarter, 
starting from the top left and working clockwise. Join the results by putting them in brackets "(" 
and ")".  

 

Look at the middle and right images. 

After dividing the grid into quarters, if the numbers in one of the quarters are different, the grid must be 
divided into quarters again. As a result of these divisions, sub-grids consisting of a single digit can be 
obtained (as is the case in the lower right-hand quarter in the right-hand image). 

Question: 

Look at the following grid representing an 8×8 image using binary digits. Let's apply the compression 
method to it. What vector would we get? 

 
Possible answers: 
1) (1110) 
2) (11(1011)1) 
3) (111(1(1101)11)) 
4) (111(1(1011)11)) 

Students had 4 minutes to complete the exercise, where the correct answer is (111(1(1011)11)). 
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5 RESULTS 
In this exercise, the following Computational Thinking skills are practised: Abstraction, Algorithmic 
Thinking, and Data Collection, Analysis and Representation. 

The Abstraction skill is fundamental to eliminate the details that are not necessary when posing the 
problem and to attend, on the contrary, to those that are decisive. In this case, the only relevant thing is 
that each pixel of each image must be replaced by 1 (if it is white) or by 0 (if it is black). It is therefore 
not important whether the pixels are represented by squares or other geometric shapes. It is not even 
important that the colours chosen for the representation were black and white, as they could have been 
red and green, for example. 

Once the image has been transformed into an 8x8 matrix formed by numbers (0 and 1), it is necessary 
to use the ability to Collect, Analyse and Represent Data to understand that, according to the system of 
representation proposed in the activity, this matrix must be divided into four 4x4 matrices.  

From here, the Algorithmic Thinking skill allows us to repeat the previous process, dividing or not each 
4x4 matrix, depending on whether it is made up of different numbers or whether they are all the same.  

The last step is again an Abstraction process where we only have to transfer to a vector the elements 
of each matrix created by dividing the original one. 

The results of the students in solving this exercise can be seen in Figure 1, which correspond to the 
values in Table 1. 

Table 1. Percentages of the answers selected by the students 

Answer 
Students who 
selected the 

answer 

1 13% 

2 36% 

3 27% 

4 (correct) 22% 

 
Figure 1. Percentages of the answers selected by the students 

As it can be seen, less than a quarter of the students chose the correct answer, number 4. In this 
exercise, from the point of view of binary numbers or from the point of view of image compression, an 
"almost" correct answer does not make sense, since the result must be what it is. But from the point of 
view of learning to make an abstraction, follow a procedure, order ideas and represent them (i.e. from 
the point of view of Computational Thinking), we could say that answer 3 is "almost" correct or not quite 
wrong. If we take into account that answer 3 had a similar structure, with the beginning of the solving 
process equal to the correct answer, the percentage of students who would have had a correct or almost 
correct answer would be 49%. 

The answer furthest away, not from the correct answer, but from any sensible application of the aspects 
of the binary system and Computational Thinking in this exercise, is answer 1, chosen by 13%. 
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On the other hand, we can take into account within the same group of students those who have just 
joined the university, on the one hand, and those who have been studying the same degree for a longer 
period of time (repeating students), on the other. This is important in the sense that, having been at least 
one year into university life, they have received this type of education in several subjects, which could 
imply a better basis for tackling certain types of problems or a different attitude. 

Therefore, separating our students into these two groups according to their seniority in the degree, we 
see that this is an aspect to take into account, since the percentage of students in one group and the 
other is not equivalent to the number of students who opted for the correct answer. The repeaters have 
opted to a greater extent for the correct answer, as can be seen in Figure 2. 

 
Figure 2. Comparison of repeaters and re-enrolments 

6 CONCLUSIONS 
Within the evolution of education systems and teaching-learning models, competences play a 
fundamental role. Within the classification of these competences, cross-curricular competences can be 
acquired in different subjects and at different levels of the education system. And in turn, within the 
cross-curricular competences, everything related to ICT, the digital era and preparation for the changing 
world we are living in, is something that we try to include with different approaches depending on the 
region or country we are referring to. 

We believe that Computational Thinking can be that cross-curricular competence that helps any subject, 
at any level of education, to prepare our young people, and anyone who wants to continue their 
education, to live with the new digital era that has already begun. 

We define Computational Thinking as a new and fundamental process of thinking and problem solving, 
described as a means of solving problems, designing systems and understanding human behaviour 
through the use of basic concepts applied in Computer Science. We also believe that it should be 
included among the cross-curricular competences, not only at university level but also in previous 
stages. 

In the studies carried out, among other conclusions, the difficulty of a large number of students in 
acquiring or managing Computational Thinking skills is observed, which reinforces the idea of 
introducing this competence as a cross-curricular competence in the educational system. 
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Abstract 
The quickening social, economic, and demographic changes affect the way of life of Romanian people, 
producing a decrease in natality rates, an increase in the aging population, and an increase in 
unemployment in youth caused by the decline of the manufacturing industry and advances in 
technology. These changes create an expanding interest for customized education systems that can 
cross over any barrier between these new fields and the education sector that cultivates student talent 
in these times. 

SMART Education is viewed in this paper from the perspective of it being an example of a central 
government-driven policy that helps the national education system to fulfill the need for a custom and 
effective learning condition for students at this age. 

The paper presents the SMART Education model regarding objectives, vision, and targets, mobile 
learning environment, capacity-building, and incentive strategies. Then, we look at potential SMART 
Education practices concerning to the classroom and online models. Along with scalability, we examine 
the challenges and lessons that come with the implementation of SMART Education, and in the end, we 
present ideas for implementing mobile learning. 

Keywords: education, SMART education, government-driven policy, education system, mobile learning. 

1 INTRODUCTION 
Smart education has become a new trend in the global educational field and received great attention in 
recent years. We are talking about smart education projects in countries such as: Malaysia, Australia, 
Singapore, South Korea, Finland. 

In order to provide learners with a learning environment that makes effective use of technological 
advances, teaching methodologies and learning strategies require some changes. For example, cyber 
synchronous learning, mobile learning, social learning, and ubiquitous learning did not exist in the past 
educational landscape [1]. 

Online education uses the Internet and technology, thus stimulating the interaction between teachers 
and students. We are talking about a flexible education, which has changed the concept of traditional 
education. We are also talking about an innovation of teaching methods, but also of lower costs, without 
diminishing the quality of learning. The learning system has to adapt to the latest trends and to be able 
to incorporate the latest technology. 

Implementing online learning requires technology such as computer devices, applications, and the 
Internet, as well as appropriate steps toward carrying out online learning. It can also use flexible 
technology like smartphones. We have to note that this type of teaching has more advantages than 
disadvantages, and also it allows us to study anywhere and anytime [2]. 

There are some trends regarding the features of smart learning that have been reported in the literature, 
such as collaborative learning, adaptability, self-regulated learning, experience-based learning and 
ubiquitous learning. These features are not unique to smart learning but are highly interrelated with that 
of other technology-enhanced learning approaches such as personalized learning and mobile learning 
[3]. 
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Smart learning is a new student-centered learning mode, that requires continuous improvements, and 
adaptations to the environment, supports and promotes the personalized, comprehensive and 
innovative development of human beings in the information age. In this context teachers should innovate 
the teaching ways, playing a leading role in the knowledge teaching and students should make full use 
of smart tools to conduct intelligent learning [4]. 

Deep learning tasks aim to develop students' creative ability and practical application of learned 
knowledge. For this, it is necessary to restructure the learning activities, aiming at clear and adequate 
learning objectives, combining the curricular content with the aspirations and interests of the students. 
Feedback and specific evaluation criteria are also needed to show whether the objectives have been 
achieved. Students transform themselves from passive learners to active learners, being able to 
discover their weaknesses and strengths and finding solutions to better assimilate knowledge. 

2 SMART EDUCATION AND SMART LEARNING ENVIRONMENT 
The smart classroom focuses on reorientation of educational structures and the business process 
around students and their learning needs. It is a transformative strategy to move from a traditional to a 
digital way of working, which is meaningful, captivating and connected. Widely defined, smart learning 
environments represent a new wave of educational systems, involving an effective interaction of 
pedagogy, technology and their fusion towards improving the learning processes [5]. 

It is technology that makes possible the radical transformation of learning and teaching practices. We 
can mention here: cloud computing, learning analytics, big data, and artificial intelligence. In order to 
improve the learning capacity and efficiency, new learning environments can be created, by using 
different technological and pedagogical innovations. These are called "smart learning environments". 
Smart learning environments could combine a physical classroom with many virtual learning 
environments, making the learning process more efficient. 

Obviously, there is no single form of smart learning environments. In fact, they embrace a variety of 
concepts, including but not limited to flexible learning, personalized learning, mobile learning, adaptive 
learning, and blended learning. The concepts, and even definitions, of smart learning environments have 
continuously appeared [6]. 

In a smart learning environment, can be used different kinds of technologies, such as the internet of 
things, perception technology, video recording technology, image recognition technology and platform 
acquisition technology. Therefore multi-source, heterogeneous, multi-modal big data (for example, 
raising hands, facial expressions, bodily postures, and discussion) concerning with students’ learning 
process could be collected [6]. Also other intelligent technologies, such as cloud computing, learning 
analytics, big data, Internet of things (IoT), wearable technology etc., promote the emergence of smart 
education [7]. 

It is then possible to monitor the learning process and provide personalized support services, using 
learning analytics. Teachers have the ability to intervene in the learning process because they will 
receive certain signals related to their students and their performance. This way they will be able to 
communicate with them and guide them through messages, email or face to face. 

In a typical smart learning environment, digital cameras and recording or casting equipment, multiple 
student-controlled interactive whiteboards or touch screen televisions, mobile devices that are 
compatible to connect with student-controlled displays, wireless Internet, and educational management 
software are ubiquitously available. Therefore, all these devices aim to facilitate access to training for 
all students, even if they have different learning skills so that each student can learn at their own pace. 
Previous studies have also indicated that a smart learning environment can stimulate students’ learning 
motivation, promote active learning, improve academic performance and stimulate higher-order thinking 
skills [6]. 

Another interesting fact is that in a smart learning environment, compared to the traditional classroom, 
students can choose their classmates (some of them may be face to face, others in the cloud). They 
can also carry out their learning activities wherever and whenever they want, and learning practices are 
much more flexible than in traditional education. It is therefore time for the learning process to be 
redefined. 

Using new technologies, smart learning is a learning system that helps students to learn in the real 
world, advising them and predicting their needs. The goal of a smart learning environment is to provide 
self-learning, self-motivated and personalized services. Moreover, the learning environment should 
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provide personalized tasks and formative feedback, and should include pedagogical strategies that 
support: conversation, reflection, innovation and self-organization. Therefore, we talk about the need to 
support knowledge-building environments, where the emphasis is on stimulating the development of 
students' skills [5]. 

Regarding mobile learning, it aims at the use of mobile devices and focuses on the mobility of the 
learner, in contrast to the static traditional educational types. By using new technologies, learning can 
take place anytime and anywhere, with no time, location or environment limitations. Also, mobile learning 
is becoming ubiquitous learning, by supporting ubiquitous technology [7]. 

The essential feature of smart education is student-centered, with better interaction between students 
and teachers. Therefore, students have more free space in the learning process, collaborating more 
easily with colleagues, but also with teachers, in terms of receiving instructions from them. In addition 
to acquiring knowledge, the aim is to develop students' thinking, creativity and emotional skills. 

There are three essential elements in smart education: smart environments, smart pedagogy, and smart 
learner, as shown in Figure 1. 

 
Figure 1. Research framework of smart education [7]. 

Then, in order to improve the learners’ performances, Zhu et al. propose four instructional strategies as 
shown in Figure 2. They are talking about class-based differentiated instruction, group-based 
collaborative learning, individual-based personalized learning (interest-driven predominantly) and mass-
based generative learning (through online interactions predominantly). 

 
Figure 2. Four-tier architecture of smart pedagogies [7] 

Given the fact that students have different learning skills, it is necessary in smart education to 
differentiate the class of students, depending on their levels and interests for learning. Students with 
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different performances need to work in a team, to solve different problems or to fulfill a common task. In 
this way they are encouraged to develop critical thinking, team spirit and problem solving skills. Smart 
education aims to adapt the learning process to the needs of students, focusing on their interests, 
preferences and passion. It is very important for students to learn with pleasure, to stimulate their 
passion for certain topics of interest, because then students' performance will be greatly increased. 

Therefore, smart education aims for students to develop analytical thinking, creative thinking and 
practical application. This stimulates their intelligence, problem-solving ability and decision-making. We 
are talking here about generative learning, which will allow students to use the knowledge gained in 
different future situations. 

As Shoikova et al. [5] mentioned, there is a need to create and sustain knowledge-building environments 
where the focus is on the support of students’ skills development. In support of contemporary, 
knowledge-building strategies, new technologies such as Internet of things, personal learning 
environments and augmented reality, mobile devices are used and will make a significant impact on 
learning in order to equip students for the future and thereby support innovation in learning. These 
strategies include project-based learning, problem-based learning, and design-based learning and are 
about inquiry-based learning. They will engage students in the completion of authentic tasks, 
investigation of meaningful problems, and the design or creation of a product. Students have to work in 
small groups, so their learning experience is going to be more powerful. In this way it is promoted 
abstract thinking and problem solving, so learning in such environments is more relevant, engaging and 
motivating. But all these require the development of new forms of assessment to support future planning 
(formative assessment for learning) and reporting students’ developmental progressions of these 
knowledge-building strategies.  

Using new technologies together with new pedagogical practices can create a digital learning 
environment, with an emphasis on interaction and collaboration between students. Therefore appears 
an improvement in the quality and efficiency of the teaching process, because students are stimulated 
to actively participate in learning. The learning process becomes much more interesting for students. 

Here we can mention that Hung, Yang, Fang, Hwang and Chen [8] developed an intelligent mobile 
learning system based on the use of guidance videos, observing the improvement of students' reflexive 
competence [8]. 

Smart education is mainly aimed at harnessing on the potential of intelligent technologies to create an 
environment where training is in line with the needs and characteristics of new digital learners and 
modern society. Smart technologies are changing learning and teaching processes. They support the 
development of critical thinking skills and the evaluation of alternatives in decision making. Using smart 
technologies, students learn making decisions based on available information and knowledge, rather 
than remembering predefined solutions. Also there is an evolution in the terms describing the role of 
integrated technologies in education: distance education, web-based education, e-learning, mobile, and 
so on [9]. 

Recently, it has been found that the new generation of students (called digital learners or digital natives 
- those born after 1980) can no longer be learned using the old pedagogical methods, they being 
outdated. There is an urgent need to adapt and improve pedagogical approaches, because currently 
there are problems in capturing students' attention, but also a lack of interest and motivation for learning. 
Digital learners have different expectations from learning. That is why new technologies and learning 
tools should be implemented, to stimulate their creativity, critical thinking and problem-solving ability. 
For this, smart devices and applications perceived by the students as their own natural background can 
be used successfully. Therefore, it is necessary to create a learning environment that is fun, interactive 
and interesting for students, being able to attract their attention and offer them a lot of unforgettable 
experiences. 

However, we must mention that smart technologies will not make the learning process easier, but they 
will make it more attractive and interesting. Also, smart education involves a radical change in the 
educational process and its adaptation to the new requirements and needs of digital learners. So smart 
education is not just about education based on smart devices, it is something much deeper. 

Traditional pedagogical approaches have shown negative results, because in traditional learning 
students are considered passive participants, which does not suit the new generation of students. They 
need to be stimulated, they need interaction during the teaching process. The learning environment has 
to be design according to the characteristics of the students. 
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So we can mention that the goal of smart learning environment is to provide self-learning, self-motivated 
and personalized services where learners can attend courses and can access the personalized learning 
at their own pace. The learner is considered as the center of smart learning environment. The purpose 
of smart education is to encourage and sustain the workforce that owns the knowledge and skills of the 
21st century to face the challenges of society. Using smart devices, learning can take place anytime 
and anywhere. Therefore ‘smart’ in smart education refers to intelligent, personalized and adaptive [7]. 

3 TECHNOLOGICAL INNOVATIONS IN SMART EDUCATION 
Today's smart technology can be used with great success in the learning process, making it possible to 
change teaching approaches so that it fits the needs of students. Teachers also have the ability to 
monitor the individual learning process much better. There is the possibility of a personalized approach 
of learning, so that students can choose their own learning portfolios. 

As technological innovations in the field of smart education we meet: flipped classroom, MOOC (Massive 
Open Online Course), game-based learning, gesture-based learning, augmented reality, educational 
robots. These would be some smart education practices. 

Flipped classroom aims to improve student outcomes by involving them in collaborative activities. The 
reverse approach moves the traditional, teacher-centered course into a mixed student-centered 
environment. The learning activities are interactive, being able to take place inside, but also outside the 
physical class. The courses are therefore much more interesting and interactive, so as to stimulate the 
effective involvement of students. 

MOOCs allow self-directed learning, students being able to complete courses at their own pace. They 
offer free access to a large number of students via the internet. It is about interactive video lectures, but 
also learning activities in order to stimulate students in the learning process. 

Game-based learning combines computer games with learning activities. In this way, students are 
offered a virtual environment, where they have fun while learning. Therefore, students can acquire 
multitasking skills. 

Gesture-based learning allows students to engage in a virtual environment by interacting with 
computers, using body movements. These gesture-based technologies consist of different sensors: the 
gravitational sensor, the infrared sensor and the 3D sensor with structured light. They allow the 
recognition of body actions and movements, voice recognition and positioning [7]. 

Augmented reality can be used successfully in various fields, (e.g. in geometry), students acquiring 
practical skills through training based on simulations. If traditional textbooks are considered boring by 
digital natives, those based on augmented reality are interactive, increasing students' interest and 
involvement in study. 

Educational robots can play the role of a personal tutor for students, understanding the learning needs 
of each student and customizing the learning content according to their individual pace. 

4 CONCLUSIONS 
Practices in education should be constantly changing and modeled according to the needs and 
requirements of today's students, who are digital natives. For this purpose, new technologies should be 
used - smart technologies, which allow a radical change in the learning process. Thus, learning becomes 
interactive and is done in the most efficient way. Students will acquire certain skills, and competencies, 
their creativity is stimulated, in order to be able to find solutions to real problems. 

By using smart technologies, education is transformed into smart education. We are talking about a new 
approach and an innovative way of learning, which makes the learning experience easier, more efficient 
and more enjoyable. 

There are many types of technologies that can be used in smart education, both hardware and software. 
Hardware include tangible objects such as interactive whiteboard, smart table, e-bag, mobile phone, 
wearable device, smart device, sensors using ubiquitous computing, cloud computing, ambient intelligence, 
IoT technology, etc. Software include all kinds of learning systems, learning tools, online resources, 
educational games which use social networking, learning analytics, visualization, virtual reality [7]. 

Thus, the teaching process may undergo major changes. For example, students' views and options need 
to be considered. In order to develop better learning strategies, students' learning behaviors and patterns 
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should be known in detail. Feedback is seen as a vital tool that helps students increase their performance 
and efficiency. At the same time, a rethinking of the selection of learning indicators is needed. 

Specific to the smart classroom is the ability to adapt to the needs of students in terms of curriculum, 
course content, strategy and support. The intelligent classroom must be efficient, motivating, allow 
numerous interconnections, but also the best conditions for teaching and learning. It must also be easy 
to use, so that participants are not discouraged due to technical problems. Students can be provided 
with task-relevant information, combining physical classroom with virtual learning environments. The 
current trend of the smart classroom is the focus on collaboration between students, experimentation, 
problem-based and project-based learning and learning by doing [10]. 
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Abstract 
In modern studies of education in Russian colleges and universities, the problem of its influence on the 
life success of students and their assessment of the possible results of this influence is of great interest. 
The object of the study is students of secondary vocational education institutions (colleges) and higher 
education (universities) of the Sverdlovsk region. The purpose of the article is to identify and analyse 
students' assessments of the education they receive as a factor of their future life success. The empirical 
basis of the article is presented by the results of a study conducted by a research group of the Ural 
Federal University under the leadership of the author in January-February 2021. A mass online survey 
covered students of colleges and universities in the Sverdlovsk region. The sample size was 2302 
people, the sampling error did not exceed 2%. For the general characteristics of students, we used 
statistical data on students of colleges and universities in Russia and the region under consideration, as 
well as the results of a secondary analysis of research data close to the topic of the article. 

Results: 

1 Education is considered by students of colleges and universities as one of the main factors 
influencing the achievement of life success. However, the range of student assessments of this 
role of education is very wide-from full recognition to complete denial of the impact of education 
on the achievement of life success. Studies have shown that the richer the human capital of 
students, the more complete the recognition of the importance of education as the most important 
factor in achieving life success in the main areas of activity. 

2 According to the research, students understand the existence of good health, financial well-being, 
their own family, decent work, the possibility of self-realization, the implementation of plans, and 
the achievement of goals. The high score of each of these success indicators depends to some 
extent on the academic success of students. 

3 The main qualities of a person necessary for converting the received education into life success 
are, in the opinion of students, purposefulness, hard work, good knowledge, professional training, 
initiative, organization. The presence of these qualities is, on the one hand, a necessary 
prerequisite and an important condition for educational success, on the other – its result and a 
significant contribution to the achievement of life success. 

4 According to the study, the influence of education on the life achievements of a future employee 
is due to the action of such factors as successful studies, educational and professional (labour) 
motivation, personal initiative, energy, entrepreneurship, intellectual abilities, and the ability to 
show their best side. 

5 A comparative analysis of college and university students' assessments of the role of education 
as a factor in achieving life success has shown that these assessments are mostly higher among 
university students than in colleges. Hence, we doubt that the purposeful state orientation of a 
significant part of school graduates to continue their education in colleges instead of universities 
will lead to an increase in the quality of their human capital, and through it – to achieve life success 
in the labour market and in society. 

Keywords: college and university students, secondary vocational and higher education, life success of 
graduates of educational institutions, students' assessments of the impact of education on success. 

1 INTRODUCTION 
In recent years, the attitude of Russian students to education has changed significantly. The range of 
opinions and assessments has become wide – from the recognition of his great role in achieving success 
in life to the complete denial of the importance of education as the basis for self-realization and 
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successful advancement in the profession. The systemic crisis of Russian society had a profound impact 
on this situation, forcing young people to change their traditional views on many social processes and 
phenomena. The impact of the crisis was greatly amplified by the coronavirus pandemic, which updated 
online learning. Students and teachers had to radically revise the existing forms and standards of 
professional education. At the same time, the transition of education to a total online format has affected 
the attitude of students to all aspects of life -both to the processes inside and outside of educational 
institutions. Some groups of students began to demonstrate a deterioration in the quality of education, 
a decrease in academic performance and motivation to study. 

We note the trend of increasing the number of unsuccessful students in both colleges and universities. 
Meanwhile, in educational institutions, the focus is directed still on successful students. Support for 
unsuccessful students is not carried out, because there is no necessary human, time, financial, 
organizational resources for this. As a result, not only academic, but also social inequality among 
Russian students is increasing. It is obvious that in such conditions it is necessary to strengthen the role 
of education and its quality as a factor of students' life success in Russian colleges and universities. The 
purpose of the article was to identify and analyze students' assessments of the education they receive 
as a factor of their life success in the future. 

Various aspects of the studied problem are reflected in foreign and Russian scientific literature. The 
connection between education and life success has become the topic of many studies. According to A. 
Adler, getting an education not only allows you to achieve professional success, but also involves 
teaching important skills to create elements of life well-being (health) [1]. Researchers from Finland 
showed that having diverse competences and an ability to recognize them at the time of graduation is 
important for later career success and may also be related to what kind of challenges graduates face in 
working life [2]. Research by A. Duta, B. Wielgoszewska, C. Iannelli allowed us to trace how educational 
trajectories intersect with the factor of social origin and influence success in working life [3]. It is obvious 
that the authors argue that education is a basic element of human capital that can be converted into life 
success. 

Meanwhile, Russian studies show a different trend. Namely, the reduction of the influence of education, 
hard work and ambitious aspirations of a person on achieving success in life. They demonstrate an 
increase in the influence of such factors as the social, economic and cultural capital of the family, as 
well as illegal practices (bribes) [4]. The study of N.G. Maloshonok, T.V. Semenova, E.A. Terentyev 
reveals the contradictory relationship between educational motivation and the choice of a further 
profession, place of employment [5]. 

New perspectives of the study of the topic under study are opened by research devoted to specific 
cultural factors that contribute to high educational achievements of students [6], the influence of teachers 
(their readiness and ability to motivate students) on academic performance and student dropout, and 
therefore on the life trajectory of young people [7]. Some authors analyze the peculiarities of the behavior 
of students of different generations both in the field of education and in the field of work. So, L. Licite 
and L. Janmere showed the success of millennial students in the context of studying their specific 
expectations from education, as well as the relationship of these expectations with the values of the new 
millennium [8]. 

A special area of research consists of projects that assess the impact of the quality of online education 
on the life chances of young people in different ways. In some countries, its positive "trace" can be 
traced in the life path of young people (increasing economic and social well-being, strengthening the 
employment status, income level and socio-economic status) [9]. In other countries, the positive impact 
of online education on the formation of competencies necessary for professional and life success is not 
so obvious and is primarily determined by its quality [10]. 

2 MATERIALS AND METHODS 
The object of the empirical research was students of colleges (institutions of secondary vocational 
education, SVE) and universities (higher education, HE) of the Sverdlovsk region. In the scientific 
literature, students of colleges and universities are considered, as a rule, independently from each other. 
However, today in Russia, the institutional dominants are changing, namely, the HE sector is shrinking 
and the SVE sphere is expanding. By changing the institutional filters of entry into the field of vocational 
education, the government redistributes the flows of young students in the direction of colleges. The 
purpose of such transformations is to improve the quality of human capital, the competitiveness of 
graduates of educational institutions in various spheres of public life, including the labor market. 
Accordingly, the role of SVE and HE in the formation of the life and professional trajectories of large 
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groups of Russian youth is changing. In this regard, it becomes possible and necessary to integrate both 
communities of students in one object of research. The study of the two communities of students in the 
relationship is an important methodological principle of our research. 

The empirical base of the article is formed by the results of a study conducted by a scientific group of 
the Ural Federal University under the leadership of the author in January-February 2021. Students of 
colleges and universities of the Sverdlovsk region participated in the online survey (n=2302, the 
sampling error did not exceed 2%). For the general characteristics of the students, statistical data on 
students of colleges and universities in Russia and the Sverdlovsk region were used, as well as the 
results of a secondary analysis of research data close to the topic of the article. 

3 RESULTS 

3.1 Interpretation of life success by Russian students 
According to our research, by life success, students understand the possession of such values as good 
health, financial well-being, their own family, a decent job, opportunities for self-realization, the 
implementation of plans, and the achievement of goals. Such manifestations of life success were noted 
by more than half of the surveyed students. It is noteworthy that the attitude to the first three aspects of 
life success is the same among students of both colleges and universities. At the same time, neither a 
good education nor a good study was included in the list of the main values of both groups of students 
(Table 1). 

Table 1. The significance of the manifestations of life success in students' assessments, 
 in % of the number of respondents. 

Values as a manifestation of life success University students College students 
good health 70,4 67,2 
financial well-being 59,0 53,6 
family 54,7 52,5 
self-realization 49,2 41,1 
good job 47,0 49,4 
the implementation of their plans to achieve their goals 45,3 46,9 
the opportunity to engage in a hobby, favourite pastime 40,1 44,4 
harmony, balance in life 39,1 29,4 
good education 36,2 41,2 
good friends 35,8 42,9 
the opportunity to relax, travel 33,9 31,1 
the possibility of a successful career 26,1 30,2 
free time 25,2 37,1 
recognition, respect in society, the demand for 19,6 21,2 
successful learning 8,5 28,7 
popularity, fame 4,8 8,7 

3.2 The importance of the education factor in achieving life success in 
students' assessments 

The above conclusion does not mean that students do not consider education at all as an important 
factor in achieving success in life. They a priori assess education as an attribute of a person, without 
which it is most likely impossible to achieve success in life. It is no coincidence that in the list of the most 
important personal qualities of a person that ensure success in life, education and knowledge occupy 
the third place, second only to purposefulness and industrious. At the same time, purposefulness and 
industrious are predictors of converting education into life success. The influence of education on 
success is also mediated by the quality of knowledge obtained at college and university, professional 
training, as well as such personal characteristics as initiative and organization. The presence of these 
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qualities, on the one hand, is a necessary condition for students to achieve educational success, on the 
other hand – Its result, which then turns into the basis of life success. 

Students are sure that the influence of education on the life achievements of university and college 
graduates is realized not automatically, but due to their experience of achieving academic success, 
strong educational, professional (labor) motivation, and intellectual abilities. In addition, education 
should be associated with the ability to show initiative, entrepreneurship, energy, and show yourself 
from the best side. Thus, the study allowed us to conclude that the richer the human capital of students, 
the greater the importance of education for them as a factor of achieving success in life in the main 
areas of activity. 

Considering the place of education among other values, qualities and factors that affect the achievement 
of success in life, we will analyze the students' assessments of the education they are currently 
receiving. To this aim, we will consider the meanings and functions of education that students attach to 
it as a tool for achieving success in life (Table 2). 

Table 2. The meanings and functions of education in students' assessments, in % of the number of respondents. 

Meanings and functions of education University students College students 

education is important in itself, it makes me a man of culture 41,2 32,2 

education gives you the opportunity to realize your potential 40,8 36,0 

education has lost its value; its presence does not guarantee 
success in life 38,3 37,7 

a good education gives confidence in the future 34,1 35,7 

education easier to find a good job 33,4 40,7 

useful knowledge acquired in practice and education is necessary 
only for graduation 33,2 34,1 

an educated person is more interesting to live 28,8 19,5 

a good education allows you to occupy a high position in society 19,9 24,9 

it is necessary to study in order not to complicate relations with 
others (relatives, teachers) 6,3 13,0 

people are learning who do not have the desire to work or serve in 
the army study 4,5 6,7 

Many positive connotations of the word "education" coincide with university and college students. So, 
the following positions turned out to be similar: "education gives you the opportunity to realize your 
potential", "a good education gives you confidence in the future". The discrepancy between college and 
university students is noticeable in other positions: "it is easier to find a good job with education" (this 
formulation was noted mainly by college students), "education is important in itself, it makes me a 
cultured person" (this point of view was noted by university students). 

At the same time, special attention should be paid to the choice of the following wording by students: 
"education has now lost its significance, its presence does not guarantee success in life". If we look at 
the whole array of respondents, college students put it in second place, university students -in third. This 
assessment of education is typical for about a third of both groups, and therefore we can conclude that 
there is a significant variation in students' opinions about the role and importance of education in the life 
of young people. 

In connection with the previous conclusion, students' assessments of the learning goals are of interest 
(Table 3). On this issue, we see a significant overlap in the priorities of students receiving SVE and HE 
(positions 1-5 in Table 3). 
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Table 3. The purpose of training in students' assessments, in % of the number of respondents. 

"I'm studying because I want to..." University students College students 

get the knowledge that I need for further study and work 68,0 57,9 

learn something new 54,5 48,1 

be an educated, cultured person 47,3 36,2 

get an education document 44,7 53,1 

develop as a creative person 32,2 34,7 

earn the respect of parents 16,1 17,0 

earn authority among peers 6,0 6,1 

realize my duty to society 5,6 8,5 

be the best in the class (group) 5,4 7,0 

meet the requirements of teachers 4,7 7,8 

3.3 Factors of achieving educational success in students' assessments 
Considering education as a factor influencing the achievement of success in life, let us turn to the 
analysis of the factors of achieving success in education itself (Table 4). 

Table 4. Significant factors for achieving success in educational activities, in % of the number of respondents. 

Success factors in learning University students College students 
the ability to self-organize 70,7 55,2 

the motivation to learn 62,9 58,3 

the activity in the study 42,4 47,4 

the professional and personal qualities of teachers 36,7 35,6 

the ability to communicate with students, teachers, and administration 34,1 34,2 

the content of educational programs 28,9 22,4 

the support of loved ones (parents, relatives, friends, buddies, etc.) 22,7 28,8 

material incentives (gifts, awards, scholarships) 20,8 21,9 

the opportunity to compete fairly in school 10,2 11,9 

the presence of the parent material possibilities 5,9 9,9 

The data in table 4 show that the first five positions of university and college students are occupied by 
such factors of educational success as: the ability to self-organize, motivation to learn, activity in 
studying, professional and personal qualities of teachers, the ability to communicate with students, 
teachers, and administration. This fact is not a simple coincidence of assessments, but proof of general 
trends in the development of vocational education in Russia, which cause the same social reaction of 
students. 

This is also evidenced by the students' self-assessment of their attitude to the knowledge they acquire 
in the learning process (Table 5). Nevertheless, we see that university students value knowledge and 
science classes more than college students. This may be due to the influence of differences in the 
educational motivation of these groups of students, as well as the specifics of the educational 
environment that develops in colleges and universities. 
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Table 5. Self-assessment of students ' attitude to the knowledge obtained in educational institutions,  
in % of the number of respondents. 

Indicators of students' attitude to knowledge University students College students 

I highly value this knowledge, I try not to miss the opportunity to 
engage in science and self-education, among other things 43,3 32,6 

The knowledge that I receive does not matter for my future life and 
work, it is enough to get an official document on education 14,6 17,1 

The knowledge that I get during lectures, seminars, and practice is 
quite enough for me 42,1 50,3 

Total 100,0 100,0 

Indeed, the study showed that university students are characterized by a higher level of motivation to 
study. It gives them pleasure and increases their self-esteem. This was stated by 52% of university 
students and only 37.3% of college students. Conversely, 53.6% of college students and 40.6% of 
university students study out of necessity, without much desire. 

Despite the problems with educational motivation, many representatives of each student community 
consider themselves successful. This is evidenced by the data in Table 6. At the same time, they show 
a higher assessment of the level of self-success among university students than among college students 
(81.5% and 71.6%, respectively). At the same time, it should be borne in mind that the high assessment 
of each of these success indicators depends to some extent on academic performance. 

Table 6. Self-assessment of success in training, in % of the number of respondents. 

Do you consider yourself successful in training? University students College students 

Rather yes 56,1 53,4 

Yes 25,4 18,2 

No 2,8 5,9 

Probably not 15,7 22,5 

Total 100,0 100,0 

4 CONCLUSIONS 
A comparative analysis of the assessments of college and university students of the role of education 
as a factor in achieving success in life has shown that these assessments are higher in many indicators 
among university students than colleges. This leads to our doubt that a government policy that orients 
a significant part of school graduates to continue their education in colleges instead of universities will 
entail improving the quality of their human capital, and with its help, achieving life and professional 
success. In our opinion, this means the need for further research of the problem posed, primarily 
concerning the elaboration of a proper government strategy for the development of secondary vocational 
and higher education in Russia. 
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ARE RUSSIAN STUDENTS SATISFIED WITH THEIR EDUCATION? 

Garold Zborovsky 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
The problem of students' satisfaction with the education received is one of the central problems both for 
the students and for the educational institution. The social well-being of students at each university and 
college, as well as their achievement of academic success, largely depends on its solution. The object 
of the study is students of institutions of secondary vocational education (colleges) and higher education 
(universities) in the Sverdlovsk region. The purpose of the article is to identify and analyze the 
assessment of students' satisfaction with the educational process and their participation in it. The 
empirical basis of the article is presented by the results of a study conducted by a research group of the 
Ural Federal University under the leadership of the author in January-February 2021. A mass online 
survey covered students of colleges and universities in the Sverdlovsk region. The sample size was 
2302 people, the sampling error did not exceed 2%. For the general characteristics of students, we used 
statistical data on students of colleges and universities in Russia and the region under consideration, as 
well as the results of a secondary analysis of research data close to the topic of the article. 

Results 

1 The study showed that students' satisfaction with their education is considered in two aspects. 
Let's call them internal (subjective) and external (objective). The first of them concerns the 
satisfaction of students with their participation in the educational process and includes: their 
attitude to learning; motivation to receive education; the volume and quality of knowledge, skills 
and abilities obtained during training; the ability to apply the knowledge gained in practice; 
satisfaction with their achievements in learning. 
The second aspect concerns the work of the educational organization and includes satisfaction 
with: the organization of the educational process; the conformity of the acquired knowledge and 
skills to the ideas of the future profession; the level of requirements of the university (college) to 
study and its results; the readiness of the organization to respond to the needs of students; 
relations with students, teachers, and management personnel. 

2 In the process of the study, a hypothesis was put forward that both aspects of student satisfaction 
with the education received are closely related to the achievement of success in education. The 
assumption was that for one part of the students, the priority is the internal (subjective) aspect of 
satisfaction and its «core» is educational motivation. For another part of the students, the external 
aspect is important, in which there is no pronounced «core», and its role can be performed by 
any of the above-mentioned manifestations of satisfaction. The higher the level of students' 
satisfaction with their education, the more likely they are to achieve academic success. 

3 The partial confirmation of the proposed hypothesis, obtained in the course of the study, allowed 
us to come to two main conclusions: a) the need for its further verification; b) the concentration of 
the efforts of the management staff of the educational institution on the problem of studying and 
maximizing the satisfaction of the educational needs and interests of students. 

Keywords: satisfaction with the education received; students of Russian colleges and universities; 
educational needs and interests of students; academic success of students. 

1 INTRODUCTION 
Education is a sphere in which several social communities – students, teachers, and managers – act 
and interact. In this article, we consider college and university students as the main community. Their 
involvement in the educational process and their educational achievements largely depend on their 
satisfaction with education. The main question is: are Russian students satisfied with their education? 
The answer to this question clarifies the acute problem of the effectiveness and quality of Russian 
education. It is obvious that students are satisfied with a good, high-quality, and effective education. At 
the same time, education can be effective and of high quality if students are satisfied with the learning 
process and its results. 
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There are other criteria for evaluating education that are formed in a broad social context. They correspond 
to such a requirement as the conformity of education with economic, social, and cultural trends in the 
development of society. However, students' satisfaction with the education they receive is a particularly 
significant evaluation criterion, since the social well-being of students at universities and colleges, the 
achievement of academic and social success by students depends on it. 
The purpose of the article is to analyze students' satisfaction with the educational process and their 
participation in it. Two tasks specify the purpose of the article: 1) study of students' satisfaction with the 
learning process and results; 2) study of students' satisfaction with various aspects of the activities of the 
educational institution in which they study. 
The problem under study has been developed in foreign and Russian science. Researchers are 
elaborating various models of student satisfaction with education. They test various variables that affect 
satisfaction – the image of an educational institution, the quality of education, different expectations of 
students [1], the level of educational motivation [2], the degree of involvement of students in the 
management of the educational process [3], etc. The focus of research attention is on the satisfaction of 
students with various educational programs [4] and types of professional education [5], distance education 
[6]. An interesting context of the research is created by works devoted to the relationship between 
satisfaction with education and worldview, students' social well-being [7], and the quality of university life 
[8]. Meanwhile, the satisfaction with the education received by university students (higher education, HE) 
was well studied; satisfaction with the education of college students (secondary vocational education, SVE) 
remained a less studied issue. 

2 MATERIALS AND METHODS 
The object of our research was students of colleges (SVE) and universities (HE) of the Sverdlovsk region. 
The empirical base of the article is formed by the results of a study conducted by a scientific group of the 
Ural Federal University under the leadership of the author in January-February 2021. Students of colleges 
and universities of the Sverdlovsk region participated in the online survey (n=2302 people, the sampling 
error did not exceed 2%). For the general characteristics of the students, statistical data on students of 
colleges and universities in Russia and the Sverdlovsk region were used, as well as the results of a 
secondary analysis of research data close to the topic of the article. 
The peculiarity of the Russian system of vocational education is that it includes two groups of students. 
The first is students of colleges that are SVE educational institutions, the second is students of universities 
representing HE. As a rule, in Russian sociological research, these groups of students are separated and 
are not considered as a single object. Our study is almost the first that united both groups of students into 
a single object of research. The solution of such a problem turned out to be an important aspect of the 
scientific novelty of the research presented in the article. 
Next, we will give a general quantitative characteristic of the Russian student population, which is one of 
the mass social communities in the country. First, we will give data on university students receiving HE. It 
should be noted that over the past 10 years there has been a significant reduction in them – by 45%. 
These quantitative transformations occurred due to demographic and socio-economic reasons, as well as 
changes in the priorities of the government educational policy. If in the 2010-2011 academic year almost 
7,050,000 students were enrolled in bachelor's, specialist's, and master's programs, by the end of the 
decade there were a little more than 4,161,000 people left. Of the total population of the country (about 
146 million people in 2019), university students make up almost 3%. 
Speaking about SVE, we note that in the 2010-2011 academic year, 1 million 6 thousand people were 
trained under the programs for training qualified workers and employees, 2 million 125.7 thousand people 
were trained under the programs for training middle – level specialists. Today, the first turned out to be two 
times less (542.1 thousand people), the second – almost 340 thousand more (2 million 464.3 thousand 
people). The total number of college students is 3 million 6 thousand people, or about 2% of the country's 
population. Thus, by the end of the 2010s, all students, including those studying at colleges and 
universities, accounted for about 5% of the Russian population [9], [10]. 

3 RESULTS 

3.1 Two aspects of students' satisfaction with their education 
The study showed that students' satisfaction with their education is considered by them in two aspects. 
We will conditionally call them internal (subjective) and external (objective) aspects. The first of them 
concerns the satisfaction of students with their participation in the educational process. It includes: their 
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attitude to study; motivation to study; the volume and quality of knowledge, skills and abilities obtained 
during training; the ability to apply the knowledge gained in practice; satisfaction with their academic 
achievements; the choice of a future profession; readiness to study at a university or college (Table 1). 

Table 1. Satisfaction of students with various aspects of their studies, in % of the number of respondents. 

Are you satisfied with? University students College students 

The readiness to study at a university (college) 88,6 90,5 

The choosing a future profession 78,0 72,3 

The attitude to learning 67,2 63,5 

The academic achievements 66,3 68,2 

The volume and quality of knowledge, skills and abilities obtained 
during training 63,7 67,0 

The motivation to study 62,9 58,3 

The ability to apply the knowledge gained in practice 57,8 72,2 

Table 1 shows data indicating the satisfaction of college and university students with various aspects of 
their studies. The analysis of this data allows us to draw several conclusions. Firstly, the level of student 
satisfaction varies on average in the range of 2/3 – 3/4 of the total number of students surveyed. 
Moreover, it is sometimes noticeably differentiated among different groups of students. 

Secondly, such a level of satisfaction with various aspects of academic life can hardly be considered 
optimal, since the share of dissatisfied students sometimes reaches 40%. When on average 1/3 of 
students are dissatisfied with the volume and quality of knowledge and skills acquired during training, 
their academic achievements, inability to apply the acquired knowledge in practice, such a situation 
cannot be considered normal from the point of view of students' academic development. 

Thirdly, it follows from table 1 that college students are significantly ahead of university students in some 
indicators, primarily in terms of the ability to apply the acquired knowledge in practice. These data 
indicate a clearly limited practical orientation of the university training of students, in contrast to its 
theoretical component, which is more pronounced in Russian higher education than the practical one. 

From the point of view of students' satisfaction with the education they receive, their attitude to education 
as a whole assessment of its capabilities and social functions is of interest (Table 2). 

Table 2. Students' attitude to education in general, in % of the number of respondents. 

Judgment on education University students College students 

Education is important in itself, it makes me a man of culture 41,2 32,2 

Education gives you the opportunity to realize your potential 40,8 36,0 

Education has lost its value, its presence does not guarantee 
success in life 38,3 37,7 

A good education gives confidence in the future 34,1 35,7 

Education easier to find a good job 33,4 40,7 

Useful knowledge acquired in practice, and education is necessary 
only to produce the document on education 33,2 34,1 

An educated person has a more interesting life 28,8 19,5 

A good education allows you to occupy a high position in society 19,9 24,9 

It is necessary to study in order not to complicate relations with 
others (relatives, teachers) 6,3 13,0 

Study those who have no desire to work, to serve in the army 4,5 6,7 
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Attention is drawn to the fact that students' assessments of education as a whole and its place and role 
in human life are low. This is an indicator of the corresponding level of development of students of 
regional (provincial) educational institutions that do not differ in the high quality of school education and 
professional training received at universities and colleges. As can be seen from Table 2, the level of 
positive assessments of education does not go beyond 40% of respondents, sometimes falling below 
20%. On average, most estimates range from 30-40%. At the same time, it should be noted that the 
third place in the table is occupied by a negative assessment of the importance of education in life 
("education has now lost its significance, its presence does not guarantee success in life"). 

The second aspect of students' satisfaction with their education is called external (objective). It concerns 
the work of an educational organization and includes satisfaction with the following indicators: the 
organization of the educational process; the correspondence of the acquired knowledge and skills to the 
ideas of the future profession; the level of requirements of the university (college) to study and its results; 
the requirements of additional educational expenses (purchase of educational literature, workwear, 
tools, consumables); the readiness of the educational institution to respond to the needs of students; 
relations with students, teachers, and management personnel (Table 3). 

Table 3. Dissatisfaction of students with various aspects of the activity of the educational institution, in 
% of the number of respondents. 

Manifestations of dissatisfaction students University students College students 
The organization of the educational process did not meet my 
expectations 25,0 16,3 

The chosen school is not in line with my interests and life goals 12,6 19,9 

The disappointment in the profession, which is not consistent with 
my professional inclinations 12,6 17,2 

Obtained knowledge and skills do not correspond to my ideas 
about the future of the profession 12,1 14,8 

The need for additional expenditure on education (buying 
textbooks, clothing, tools, consumables, etc.) 12,0 19,3 

Very high demands on educational institutions 10,7 9,9 

In contrast to the analysis of the internal (subjective) aspect of students' satisfaction with their education, 
when considering the external (objective) aspect, we went a different way, revealing students' 
dissatisfaction with various aspects of the educational institution's activities. At the same time, we 
proceeded from the fact that the factors of dissatisfaction of students depend not so much on 
themselves, but on the chosen educational institution, the profession and specialty acquired in it, the 
knowledge and skills obtained, etc. These factors, which are largely objective and independent of 
students, significantly affect the subjective aspects of their satisfaction with the education they receive. 

It is clear, that there is a considerable share of subjectivity in these objective aspects, because the 
choice of educational institution and profession was made by the student himself, in this sense, the 
choice "belonged" to him personally. Hence the peculiar "rebound": from the subjective to the objective 
and again to the subjective. And after this "rebound", a new choice can already take place: to stay in 
this educational institution or to leave it. In an extremely lapidary form, the question is as follows: what 
will outweigh – subjective (internal) satisfaction with the education received or objective (external) 
dissatisfaction with it. 

3.2 The hypothesis about the relationship of satisfaction with the received 
education with the achievement of educational success 

In the course of the study, a hypothesis was put forward (the hypothesis as the reason), according to 
which both aspects of students' satisfaction with their education are closely related to achieving success 
in education. The assumption was that for one part of the students, the internal (subjective) aspect of 
satisfaction was a priority and its "core " was educational motivation. For another part of the students, 
the external aspect has become important, in which there is no pronounced "core", and its role can be 
performed by any of the above-mentioned manifestations of satisfaction. This leads to a hypothesis as 
the consequence, which consists in the fact that the higher the level of satisfaction of students with their 
education, the more likely they are to achieve academic success. 
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The proposed hypothesis requires additional research. Its task is to identify groups of students receiving 
secondary vocational or higher education, in which either subjective or objective dominance prevails 
among the factors of satisfaction with the received education. The correlation of these groups with each 
other, as well as the factors of dominance, will help to determine possible trends in the academic 
behavior of students associated with the achievements of educational success. 

4 CONCLUSIONS 
In the course of the study, we were convinced of a partial confirmation of the hypothesis put forward 
about the existence of different groups of students with mismatched dominations among the factors of 
(not)satisfaction with their education. This allowed us to come to two main conclusions: a) about the 
need for further testing of the hypothesis; b) about the concentration of the efforts of the administrative 
staff of the educational institution on the problem of studying and maximizing the satisfaction of the 
educational needs and interests of students. 

The second conclusion is of particular importance. In our opinion, the management staff of universities 
and colleges should set themselves the task of regularly studying the level of student satisfaction with 
the education received at the educational institution. This task should be considered as a permanent 
scientific and practical problem, while the staff should strive (based on the results of research) to 
maximize the satisfaction of the educational needs and interests of students. The task set goes beyond 
the exclusively problem of young students in the country and requires the actualization of the efforts of 
all pedagogical and managerial personnel of educational institutions. The social well-being of students 
and their readiness to actively participate in educational, research, and social activities depends on the 
level and completeness of its solution. 
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SOCIAL BASES FOR STIGMATIZATION OF SUCCESSFUL AND 
UNSUCCESSFUL SCHOOLCHILDREN 

Polina Ambarova 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
The stigmatization in school education contradicts its humanistic “ideology”. Meanwhile, “labelling” still 
has remained in the structure of relations between various subjects of education. Researchers study 
stigmatization in the “pupil – teacher” and “pupil – pupil” relationships. Less often, the subject of study 
is the “pupil – parent” relationship. The assessment of the educational success is based on the 
intersection of the views of all these subjects of education. In addition, the institutional mechanisms of 
educational policy that support stigmatization in school education rarely come into research focus. The 
problem is that the negative “labels” placed at school can then be inherited by colleges and universities 
students. They can negatively affect their success in the vocational education. The aim of paper is to 
consider the stigmatization of Russian schoolchildren based on the criterion of educational success. In 
various types of schools, both unsuccessful and successful pupils are stigmatized. At the same time, 
the process develops not only at the personal, but also at the group level, acquiring a social scope. The 
issues of the study are 1) to present a theoretical framework for studying the stigmatization of successful 
and unsuccessful schoolchildren, based on sociological conceptions; 2) to consider the group, 
organizational and institutional context of modern school education, which contributes to the emergence 
of stigmatization of successful and unsuccessful schoolchildren. The empirical basis of the paper is the 
data of interdisciplinary study “Transfer of human capital of educational communities: from failure to 
success” (2019-2021, Sverdlovsk region of Russian Federation). For this paper, we used empirical data 
collected using the method of in-depth interviews with teachers (n=20) and parents (n=15), as well as 
focus groups with schoolchildren and university students (4 focus groups with schoolchildren and 4 
focus groups with students). An additional method of collecting empirical data was the analysis of the 
content of parent's forums and media publications devoted to the problems of school education. 

Results of the study: 

1 The author of the paper justified the productivity of the theoretical framework for studying the 
stigmatization of successful and unsuccessful schoolchildren, based on the classical conceptions 
of I. Hoffman and H. Becker. The author also showed that the sociological theory of social 
construction by P. Berger and T. Lukman makes it possible to reveal the communicative nature 
of school stigmatization. It is proved that P. Bourdieu's theory of symbolic power allows us to 
study the institutional context of stigmatization in education. 

2 The article shows that the prerequisites for stigmatization of Russian schoolchildren based on the 
criterion of educational success are formed at three levels, but they have different powers of 
influence on the “labelling”. Strong prerequisites are formed at the group level in the “pupil – 
teacher” and “pupil – parent” communications. Weaker prerequisites are formed in the dyad “pupil 
– pupil”. In the organizational context, the stigmatizing factors are the low level of pedagogical 
culture and the cultivation of competition within the school for indicators of educational success. 
A strong institutional factor is the educational policy that focuses on successful pupils and 
excludes systematic support for unsuccessful schoolchildren. 

Keywords: Stigmatization in education, school, educational success, educational failure, social bases of 
stigmatization. 

1 INTRODUCTION 
Educational success and failure are usually considered from the standpoint of an institutional approach 
as a problem of the quality of education and the quality of human capital of schoolchildren and students 
[1]. At the same time, it is popular to study educational success / failure in conjunction with such 
personality problems as motivation for learning, stress stability, group interactions, family support, etc. 
[2]. In this case, the stigmatization of successful and unsuccessful schoolchildren, as a rule, refers to 
the subject of psychology or sociology of personality (microsociology). we focused our research on how 
the phenomenon of stigmatization spreads from the micro-level (school collective) to the macro-level 
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(the level of the educational institute). This circumstance determines the first aspect of the relevance of 
the topic of this article. 

The second aspect of relevance is related to the fact that Russian researchers (as well as teachers) pay 
little attention to the stigmatization of unsuccessful schoolchildren [3]. The stigmatization of successful 
schoolchildren has been studied somewhat better than “labelling” unsuccessful schoolchildren. 
Meanwhile, the Russian schools need approaches to overcoming educational failure, because its scale 
has reached a critical level. Minimizing the risks arising from stigma means removing barriers on the 
way from “chronic” failure to success and not just becomes the personal problem of a student or teacher, 
but the subject of social technologies and educational policy. 

In the study, we relied on foreign and Russian studies of social stigmatization and educational success 
/ failure. Since the fundamental theory of stigmatization will be discussed in the first part of this article, 
in the introduction we point out some interesting studies conducted in recent years. 

A study by J.A. McWilliams was devoted to institutional stigmas in education [4]. She concluded that 
stratification within urban education markets strengthens institutional stigma around the neighborhood 
school, producing a climate of shame that staff, but more importantly, students, take up through 
association with and attendance of these schools. This study showed that the institutional stigmatization 
of such schools occurs through messages of popular media, neighborhood discourse, and peers that 
characterize neighborhood schools as “dangerous”, “failing”, and or worthy of closure. 

In some studies, the authors consider the influence of various social factors on the stigmatization of 
schoolchildren and also pay attention to how this is related to their academic performance. So, B. Yu, 
H. Lim, and S. Kelly revealed an interesting fact about why and how the right to receive a free lunch 
affects the academic performance of schoolchildren and leads to a stigma effect [5]. S.W. Duxbury, and 
D.L. Haynie studied the strengthening of the link between school punishments, “labelling” and decrease 
in the academic performance of adolescents [6]. L.D. do Nascimento drew attention to the continuing 
relevance of the topic of racial inequality and academic failure, showing the correlation between the 
phenomena of stigmatization, silence, and “invisibility” [7]. 

We regard the contribution of these and other studies as significant for the further development of the 
topic of stigmatization of schoolchildren. We have made attempt to study the social stigmatization of 
successful and unsuccessful students in Russian schools. This is especially important because the 
negative “labels” formed at school are then inherited by students when they transfer to other educational 
institutions – colleges and universities. Stigma can negatively affect their success in the vocational 
education. 

2 METHODOLOGY 
The purpose of the article is to consider the stigmatization of Russian schoolchildren on the basis the 
criterion of educational success. The object of the empirical research was schoolchildren of various 
types of schools – gymnasiums, schools with advanced study of some subjects, ordinary schools, 
schools with low learning outcomes. We examined schools located in one of the regions of the Russian 
Federation – the Sverdlovsk region. This research is part of the interdisciplinary project “Transfer of 
human capital of educational communities: from failure to success”, initiated in 2019 and continuing to 
the present. For this article, we used empirical data collected using the method of in-depth interviews 
with teachers (n=20) and parents (n=15), as well as focus groups with schoolchildren and university 
students (4 focus groups with schoolchildren and 4 focus groups with students). The opinion of university 
students retrospectively showed what problems of stigmatization they have experienced at school and 
how this situation affected their educational success at university. An additional method of collecting 
empirical data was the analysis of the content of parent forums and media publications devoted to the 
problems of modern school education. 

3 RESULTS 

3.1 Theoretical framework for study the stigmatization of successful and 
unsuccessful schoolchildren 

In modern sociology and social psychology, stigma is interpreted as a situation in which an individual is 
considered incapable of a full-fledged social life. Education is a sphere of social life in which learners 
who have been stigmatized for various reasons are often found. The stigma attributes them to deeply 

0726



 

 

discrediting, shameful status, refers them to the category of learners who are characterized by socially 
disapproved signs. Stigma is also considered as a negative social identity, which the social environment 
determines in carriers of signs of educational failure. 

I. Goffman considered, in addition to the concept of stigma, also the question of the formulation of 
normative expectations of other people. Applying his concept to the study of educational problems, we 
can interpret the formal requirements for the educational success of schoolchildren as a social 
framework in which the prerequisites for the stigmatization of unsuccessful students are formed. 
Following I. Hoffman, we believe that the stigma in education is a special relationship between the real 
qualities of schoolchildren that they show in their educational activities, and social stereotypes regarding 
the bar of educational achievements. 

The authors of the theory of stigmatization pay special attention to the ways of discrimination of 
stigmatized people that reduce their life chances. In our opinion, this is an important theoretical position. 
It requires consideration of ways to discriminate, ignore, isolate, reject unsuccessful students and the 
negative consequences of such actions. According to H. Becker's conception, stigmatization can cause 
secondary deviations, because “labelling” programs further behavior. This also happens in education: a 
student who has received the label “unsuccessful” loses motivation to study and can’t overcome his 
failure, even if he receives resources to improve his academic performance. He also often shows a 
tendency to real deviations, for example, academic fraud, imitation of educational activity, bullying a 
successful classmate. 

School stigmatization has a communicative nature. The sociological theory of social construction by P. 
Berger and T. Lukman shows that stigma is not a prescribed status, and the distorted identity of a 
stigmatized person is constructed in social interactions. Since education is a complex communicative 
space, various mechanisms of stigmatization of unsuccessful students easily arise in it. Among them 
are language mechanisms (nicknames, teasers, silence); methods and styles of communication 
(manipulation, pressure, threats, ostracism, bullying); the use of different scales of evaluation of 
educational achievements (double standards, underestimation of grades); deprivation (restriction of 
rights, opportunities, resources, denial of trust, delegation of authority); physical violence (physical 
punishment by parents). 

The stigmatization of successful students is justified by the same theoretical propositions that were 
outlined above. However, the polarity of the process of stigmatization of successful schoolchildren is 
different: positive qualities are stigmatized, which are a sign of a high level of achievements in learning. 
Accordingly, the social environment of such schoolchildren is characterized by other qualities. It 
develops value and normative representations in which educational success is identified as an 
undesirable social quality. In addition, teachers and parents cease to be the generators of such a 
normative field. The main subject of stigmatization is peer group which have the same power and 
influence in the informal world of adolescents [8] as the educational authorities in the formal sphere. 

The study of the stigmatization of successful and unsuccessful schoolchildren can be implemented not 
only at the micro level. In this sense, it is analyzed as a problem of personality, intra-group relations 
between subjects of school education (teachers, schoolchildren, parents). The sociological view of 
stigmatization involves considering this problem at the macro-level, i.e. from an institutional perspective. 

Unlike successful schoolchildren, unsuccessful schoolchildren are stigmatized by institutional 
structures, for example, municipal or regional departments of education management, the Ministry of 
Education. At the institutional level, such methods of stigmatization are being formed, such as 
mechanisms for categorizing schools in which unsuccessful schoolchildren study (“bad” schools with 
unsuccessful schoolchildren), mechanisms of latent selection and isolation from educational benefits 
(competitions “only for talented schoolchildren”, selection for “good” schools “only good schoolchildren”). 
P. Bourdieu's theory of symbolic power allows us to study the institutional context of stigmatization in 
education with the use of the concept of “nomination”. Nomination processes are initiated by 
management structures and are often fixed by regulatory acts. Thus, the statuses such as “school with 
unsuccessful schoolchildren”, “school with low learning outcomes” are official. They are followed by the 
application of various sanctions, actions supported by the management of educational organizations. 

3.2 The group, organizational and institutional context the stigmatization of 
unsuccessful schoolchildren 

The study showed that the subjects who construct the stigma of school failure at the group level are 
teachers, classmates, and parents. The influence of teachers is primary, initiating stigmatization since 
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they are the first to assess the educational achievements of schoolchildren and then transmit it to other 
subjects of education. They are the first to use nominative means for “labelling”, using such names as 
“failing”, “dolt”, “dumbass”, “moron”, “fool”. In advance schools, teachers create appalling conditions for 
failing schoolchildren, forcing them to move to other schools: 

"It is impossible to expel a loser from school by law. But the teachers will create such conditions that the 
parents themselves will “decide” [to transfer the child to another school – author's note]. And if they do 
not transfer, then the child will be crushed, self-esteem will be lowered below the baseboard, they will 
still be forced to leave. If the parents do not want this, let they will be transferred to another school better, 
otherwise the son will become a “class fool”" (interview fragment, parent 5). 

The stigma that has formed in the classroom often goes beyond the school team (group), since in 
Russian schools it is not forbidden to discuss students' grades in public, including in the classroom 
(during a lesson) or at a parents meeting. Thus, the “label” of an unsuccessful schoolchildren becomes 
publicly known, it is fixed in the public opinion of the school team. Here is a fragment of the parents' 
statement on the social network: 

"Actually, that's why I was outraged about the discussion of children's grades by the teacher with other 
parents? They will talk like that, and then the children of these parents start bullying… They will morally 
crush him. He will want to leave from school. My son is studying in the 2nd grade, they have two boys 
who are studying unsuccessfully. None of the children want to be friends with them. One doesn't care, 
and the other, I know, is worried. No one, for example, wanted to get up with him when they went to the 
museum". 

In one interview, the informant concentrated in one statement the key causes of school stigmatization 
of failure, its mechanisms, and consequences: 

"I'm telling you this as the mother of unsuccessful student. Half of the poor grades are due to the lack of 
a textbook or [bad – author's note] behavior in the lesson. The second half of the poor grades is due to 
a misunderstanding of the material, which is accumulating like a snowball. Teachers nowadays don't 
pay attention to those who are weak. They are not betting on them. I asked the child today: what he has 
with this subject? He shrugged his shoulders: “I don't know, teachers don't ask me”. That is, he comes 
to the lesson and sits in complete disregard… The teacher is not interested in him. I would not like my 
son's grades to be discussed by other children. It is easy to hang the label “moron”. And it is difficult to 
get rid of it. It's much easier to say: “Yes, I'm a moron”, and forget about everything. And it's even better 
to start bullying everyone. This is a very “slippery” topic about these assessments… Instead of 
stimulation and help at school, this situation can seriously “break” the child's head" (interview fragment, 
parent 10). 

Stigmatization of unsuccessful schoolchildren neuroticizes their parents (if the family is prosperous). 
Such parents begin to actively meet with teachers and, if they can’t understand the reasons for failure 
and cope with a difficult situation, they begin to “put pressure” on their children. They scold them for 
poor grades, demonstrate their dislike and disrespect for them with words and actions, and sometimes 
punish them physically. Often parents, neuroticized by the stigma of the child, apply methods of 
psychological violence to them. They prohibit walks and meetings with friends, deprive them of their 
favorite leisure activities (games, watching movies), promised gifts, force them to study lessons all their 
free time, etc. If the stigmatized schoolchildren have a dysfunctional family, then physical punishment 
becomes the dominant method of punishment. However, physical punishment options are also used in 
some prosperous families: 

"The belt is no longer our story. But once we tried to use this method of correction in childhood. It didn't 
work out… It quickly backfired... There was also a case with floor dip and scamper: the child sat on his 
ass exactly [the child refused to do this – author's note] and said that he would not run anywhere and 
would not do floor dip. When his father slapped him, he screamed terribly and hit back. What a horror 
we had… But for someone, the deprivation of a laptop or phone is more significant" (a fragment of a 
parent's statement on a social network). 

At the same time, the study showed that the support of competent parents is primary for overcoming 
stigma at the group level. Some parents shared their experience of overcoming the stigma of their 
unsuccessful children: 

"I visited psychologists, read specialized literature, talked with the parents of the same children. Thank 
them. Now I know that you can’t execute yourself and not throw the child out of the window as an 
unsuccessful genetic specimen [smiles – author's note]. Now I would recommend the same parents to 
buy Afobazol [a soothing medicine – author's note], have patience and endurance. You need to support 
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your children, motivate them. Bad grades of in the schoolchildren are bad grades for the teacher, not for 
the pupil. They do not have the right to expel from school, they can simply use a psychological attack to 
make the child leave. Tell the children that they are smart, and they will overcome everything. Tell them 
that you love them and don't lose them" (interview fragment, parent 7). 

Some university students noted that they lacked freedom (freedom of choice, freedom of action) to 
overcome the stigma of an unsuccessful pupil. They got this opportunity after graduating from high 
school, having entered the university: "It happens that teachers put moral pressure on schoolchildren, 
and the class puts pressure, and parents put pressure. Because of this pressure, the pupil thinks: “how 
to do this so that no one says anything (bad) to me?” And then, when he goes to college or university, 
he becomes freer and more mature. He thinks: “And what does someone else's opinion mean to me?” 
and begins to change himself. Here (at the university) no one is lisping to you, no one is following you, 
and you yourself understand that you can’t cheat if you respect yourself. And therefore, a student begins 
to study well. Yes, but this does not always happen. It happens that what you were at school, you 
remained like this at the university" (fragment of a focus group with university students, 1st year). 

Interviews with teachers showed how stigmatization occurs at the organizational level in Russian 
schools. The first mechanisms of stigmatization are the division of schoolchildren into classes and then 
their name as a “strong class” (with successful pupils), “weak class” (with unsuccessful pupils). As a 
rule, “strong” classes are marked by the first letters of the alphabet (for example, “10a”, “6a” or “7b”), 
“weak” classes are marked by the letter “c” or “d”. Parents are aware and understand well this marking. 
Teachers call classes with unsuccessful students “difficult” among themselves: 

"I often have to visit various schools, and almost everywhere I face the same problem: in each parallel 
there are selected classes, the so-called “strong” ones. To get into them, you need to be a pupil who is 
very well prepared for school when selecting for the 1st grade. If pupil is older, then he needs to prove 
himself a diligent student. Often such classes are taught according to a special program or have a 
gymnasium status. As a rule, these are classes “A” and “B”. The further along the alphabet, the more 
problematic the class is, the more difficult it is for teachers to work in it" (interview fragment, teacher-
psychologist). 

Not the best teachers work in a class with “weak” schoolchildren. Good teachers are sent to “good” 
classes and do not want to fall to the level of “failure”. Low requirements are applied to unsuccessful 
classes. An interesting fact is that teachers themselves resist the redistribution and mixing of successful 
and unsuccessful schoolchildren: 

"The school management decided to divide the classes anew, to make them approximately equal in 
number, educational opportunities and characterological properties of children. This decision caused a 
lot of controversy. Teachers who had recently complained about the difficulties of teaching “weak” 
classes began to convince the administration that everything was going fine, that the class structure 
can’t be changed, that all the difficulties were far-fetched. And to teach pupils of different levels in the 
same class, they say, is simply unrealistic, and the pedagogical process simply will not tolerate such a 
negative influence of psychologists [they were the main initiators of changing the situation – author's 
note]" (interview fragment, teacher). 

The nationality of schoolchildren can sometimes serve as social base for stigmatization at the level of 
educational organizations. Although discrimination on racial or ethnic grounds is prohibited by Russian 
laws, it is latently present in schools where migrant children study: 

"We have a class in our school where many migrant children from Central Asian countries study. They 
speak and understand Russian poorly. This class is taught according to a “weak” program elaborated 
for migrant children. “Weak” Russian pupils are secretly selected for this class, but they do not study 
well. It's scary to get into such a class, parents resist it. Of course, the director says that classes in the 
school are not divided into “strong” and “weak”, and children are selected randomly by a computer 
program. But we know that this is not the case" (interview fragment, parent 15). 

Thus, a group stigma is formed, which no longer applies to one pupil, but to the whole class. However, 
fortunately, it does not affect the relations between children from different classes. Many of them are 
friends or communicate because they once studied in the same class, or live in a neighborhood, or went 
to kindergarten together. Group stigma affects the opinion and attitude of teachers, the decision of the 
school administration regarding the selection of teachers for such classes. Instead of sending “strong” 
teachers with extensive professional experience to such classes (they are able to help unsuccessful 
schoolchildren overcome educational failures), the administration and influential teachers, on the 
contrary, reduce the life and educational chances of stigmatized learners through stigma. 
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At the institutional level, schools are stigmatized, where most of the schoolchildren are unsuccessful in 
their studies. In some cases, even municipal districts where such “unsuccessful” schools are 
concentrated may be subjected to such stigmatization. These are the outskirts of large cities, working-
class settlements, remote rural areas. 

Many bases for social stigmatization in school, the manifestations of which were described above, are 
produced by the institutional context of Russian education. Today the educational policy in Russia takes 
into consideration the difficult situation with an increase in the number of “inefficient” schools. In this 
regard, projects were initiated to identify such schools and develop assistance programs for them. In 
2018 the Government elaborated the Federal project “Modern School”, focused on support for schools 
functioning in difficult social conditions, and schools with low learning outcomes. In 2020 the 
implementation of another project “500+”. It also provides for improving the quality of education by 
support to “inefficient” schools, as well as targeted support for schoolchildren with learning problems. In 
each subject of the Russian Federation (including the surveyed Sverdlovsk region) conceptions of 
support for such schools have also been elaborated, there are local (at the level of the region and 
municipalities) documents and instructions. They relate to the methodology for identifying such schools 
and elaborating a model for their support. 

Why do we attribute such decisions to the stigmatization? It would seem, that they are aimed at solving 
the problem of educational failure. The paradox is that sometimes management decisions have the 
opposite effect if they are not thought out qualitatively. The problem is that the program for identifying 
“inefficient” schools is fully implemented (across the country and regions), but support is not provided to 
all identified schools. Consequently, the stigma of “inefficient” school is fixed, forming a negative 
reputation of such a school, the territory on which it is located, the graduates of this school. Our research 
has shown that the administration of some schools, knowing in advance about their problems, try to be 
“invisible” to the identification program. The administration masks the problem of educational failure 
because it does not expect to receive support from the regional Ministry of Education, and even more 
so from the low-resource municipal department of education. 

We base this conclusion on the data of one of the municipal districts of the Sverdlovsk region. Since 
2017, schools in this district have been participating in the program of the Sverdlovsk Region “Improving 
the quality of education in schools with low learning outcomes and schools functioning in in difficult 
social conditions”. However, in 2021, only 7 schools out of 16 take part in it. These are schools that have 
been identified as schools with low learning outcomes, functioning in difficult social conditions. In 2020, 
only 4 “inefficient” school participated in the program. Here are the arguments that one of the directors 
of such a school voiced in his interview: 

"I would be happy for those who are finally getting real support... if my school also did not get into this 
school category [schools with low learning outcomes – author's note]. So, I can talk about it not from 
hearsay, but, as they say, from the inside. We (the directors and head teachers) received an invitation 
to a webinar with the Moscow organizers of this program. They talked a lot and eloquently. There was 
a lot of talk about what documents should be prepared and uploaded to the program's website and by 
what time it should be done. They also mentioned financial assistance, but somehow uncertainly, 
irresolutely. Secondly, we were assigned a curator from a neighboring (also rural) school, whose 
indicators were worse than ours. I have this opinion: this is a formal approach absolutely. We didn't get 
any support, we wasted time (and I also lost my nerves)" (interview fragment, school director). 

The situation has developed, as in the saying: “The road to hell is paved with good intentions”. In addition 
to the negative identification of “inefficient” schools, the labels “school with low learning outcomes” and 
“school functioning in difficult social conditions”, most of the schools did not receive positive results from 
government programs. 

4 CONCLUSIONS 
The conducted research has shown how the stigma of educational failure in Russian schools arises and 
is sustained today. At the group level, the contours of social stigmatization are set by teachers who 
objectively can’t or don’t want to help unsuccessful schoolchildren. For them the “unsuccessful” label is 
a convenient way to categorize pupils and redistribute scarce resources of time, physical strength, and 
attention in favor of successful ones. Often, the stigma of failure is used by teachers as a mechanism 
for getting rid of a pupil who spoils the statistics of the effectiveness of their work. At the group level, the 
parents also reinforce the stigmatization of the schoolchildren. Mothers and fathers (or grandparents) 
who are not competent in the problems of school failure and do not know how to prevent and overcome 
it, strengthen the stigma, and can’t resist the pressure of teachers. Other parents, fearing for the success 
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of their own children studying next to the unsuccessful one, also strengthen the stigma by spreading 
rumors, publicly discussing the grades of unsuccessful learners, insisting on transferring such pupils to 
another class or even school. Incompetence, unwillingness to provide psychological support to their 
child, dependence on the teachers’ opinion, parents' ambition are the key reasons for stigmatization of 
an unsuccessful children by parents. 

The emergence of the phenomenon of group stigmatization was caused by special requirements for 
Russian schools. They relate to their demonstration of outstanding educational results (effectiveness). 
The selection of schoolchildren, the allocation of “strong” classes saves some schools from reproaches 
from the municipal Department of education. The administration and teachers demonstrate that they are 
able to teach well and achieve high results. They show that low results are associated not with the 
school itself, but with children who are not ready to master the educational program, unmotivated to 
study, from disadvantaged families. Thus, group stigmatization is a mechanism for justifying the facts of 
failure, removing the responsibility of the school for the low quality of education, and allows saving 
scarce human resources. However, the study also showed a positive fact: stigmatized classes are not 
subjected to intergroup isolation, tolerant relations are maintained between schoolchildren of different 
classes. Overcoming group stigma is possible only in the case of serious work of the administration, 
teachers, a school psychologist, and the use of a mixed learning model for successful and unsuccessful 
children. Parents of unsuccessful schoolchildren use one coping strategy, namely, they strive to transfer 
their child to the best class. 

Unfortunately, we are forced to state the emergence of an institutional stigma in Russian education. It 
is based on the criteria for the effectiveness of schools and the quality of education, which are developed 
by policy makers. The institutional stigma of educational failure is a new phenomenon for Russian 
education. It is very difficult to overcome it because the schools receiving it do not have sufficient 
resources for this (financial, regulatory, stuff). Educational management actively uses nomination 
mechanisms to stigmatize such schools, as well as latent selection mechanisms for children that restrict 
access to other educational benefits. Since “inefficient” schools do not receive sufficient support, the 
quality of education in them remains low. Children from stigmatized schools can’t participate in 
Olympiads and competitions, enter universities, good colleges. This means that institutional stigma 
contributes to the consolidation of inequality in education and reduces the life chances of young people. 
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Abstract 
New models of university management influence the transformation of the academic communities. 
Academic managerialism, established in Russian universities, has created an organizational and 
institutional context for the fragmentation of university communities. Instead of the cohesion and 
integration necessary to solve the new strategic tasks of university development, segmentation and 
polarization have emerged. The fragmentation of the university communities is a challenge to Russian 
higher education because it deprives universities of important intangible resources – intragroup trust, 
solidarity, reciprocity. The aim of the paper is to substantiate the signs of fragmentation of the academic 
communities in Russian universities in the conditions of academic managerialism. Research questions 
presented in the paper are: 1) the concept of the university community fragmentation; 2) perception of 
fragmentation by representatives of university communities; 3) the relationship between the 
fragmentation of the university community and the establishment of a new model of university 
management. The first question is based on a theoretical analysis of the philosophical and sociological 
conceptions of fragmentation, as well as research on the academic profession. The second and third 
questions are revealed using the empirical data of study (2020-2021, universities of the Sverdlovsk 
region of the Russian Federation). The main method was an in-depth interview with scientific and 
pedagogical staff of universities (n=20). Additionally, the author used the method of secondary analysis 
of research data on university management and the academic communities in Russian universities. 

Results: 

1 The author interprets the fragmentation of the university community as a special form of its social 
differentiation, in which it splits into several isolated groups that are closed to intensive interaction 
and integration. It is proposed to consider the fundamental absence of a common identity, 
common professional goals and events, the agenda of daily activities, the ability to unite to protect 
their interests as signs of fragmentation. The paper also reveals other signs of fragmentation of 
the university community. 

2 The article contains the results of an empirical study of the perception of fragmentation by 
representatives of university communities. The author showed that the signs of fragmentation are 
noted by all representatives of the academic profession. But some groups are clearly aware of 
this process and feel its destructive influence in their professional activities. Other groups 
articulate individual manifestations of fragmentation and consider them as consequences of the 
individual behaviour of some colleagues. The mythologeme about the fundamental unity and 
solidarity of the university community, which was established in the Soviet period of history, still 
lives in their minds. 

3 The study made it possible to reveal a relationship between the fragmentation of the university 
community and academic managerialism. The interviews showed that the fragmentation of the 
university community in Russian universities is not only a spontaneous process that develops 
under the influence of changes in higher education. It is also a process "conducted" by the new 
university management. The paper reveals the goals that university management pursues in this 
process, as well as management tools for fragmentation of the university community. 

Keywords: University management, academic managerialism, fragmentation, university community, 
higher education. 

1 INTRODUCTION 
The implementation of a new management model in Russian universities, called academic 
managerialism, has led to a profound transformation of the academic community. The conditions and 
content of the academic profession, the principles of competitive selection and the terms of the academic 
contract have gradually changed. Following the changes in the formal aspects of the academic sphere, 
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the traditions of the “old” university culture and relations within university communities were deformed. 
Previously, teachers, researchers, and administrators were a relatively integral university community. It 
was held together by common values, norms, behaviour patterns, professional and corporate goals, 
history. Today, many Russian universities seem to have created parallel worlds in which the lives of 
“academics” and “administrators” take place. The academic community was split into fragments: there 
are communities of economists, sociologists, engineers, biologists, physicists, etc. Centrifugal 
processes are also observed within disciplinary communities. Sometimes one scientific school does not 
know what another school is researching or does not want to accept and evaluate its contribution to the 
development of this science. The “cracks” followed the same trajectories that previously held the ties 
that held the university community together. 

In this article, the authors raise the question: how critical is the situation in the Russian academic 
community, defined as its fragmentation? Perhaps this situation reduces the potential of Russian higher 
education and university science. Perhaps, on the contrary, in this situation, the foundations for a new 
social order, solidarity, and identity are latently formed. 

Since the problem of fragmentation of the university community is poorly studied, the authors considered 
two groups of studies that formed the theoretical background for the development of this topic. The first 
group consists of fundamental theoretical works on philosophy and sociology, in which the concept of 
social fragmentation is conceptualized. These included the conceptions of J.-F. Liotard, Z. Bauman, N. 
Luhmann. The second group is research on the general problems of modern higher education and the 
transformation of universities and the academic profession. Among the most authoritative researchers, 
we note F. Altbach, B. Clark, R. Deem, S. Whitchurch. In Russian science this topic is raised in the 
publications of R. Abramov, M. Yudkevich, G. Zborovsky, M. Kurbatova, etc. 

The purpose of the study was to substantiate the signs of fragmentation of the academic community in 
Russian universities, which occurs in the conditions of academic managerialism. The research tasks 
presented in the article were 1) consideration of the concept of fragmentation of the university 
community; 2) analysis of the perception of the phenomenon of fragmentation by representatives of 
university communities; 3) study of the connection of fragmentation of the academic community with a 
new model of university management. 

2 METHODOLOGY 
The study used a documentary analysis which included a summary of theses of literature dedicated to 
social fragmentation and extrapolation of these theses to the field of education and the academic 
community. The results of this analysis formed the basis of the first research question. The second and 
third questions are revealed by data from an empirical study conducted in 2020-2021 at the universities 
of the Sverdlovsk region of the Russian Federation. The study of the impact of academic managerialism 
on the “academics” is a sensitive topic. For its study, quantitative methods associated with mass 
questionnaires or statistical data analysis are irrelevant. In this regard, the author chose a qualitative 
research strategy. The main research method was an in-depth interview with scientific and pedagogical 
staff of universities (n=20). Statements concerning their attitude to the principles of academic 
managerialism were singled out from the texts. Further, the statements were grouped depending on the 
pole of assessment this management model (positive or negative). 

Additionally, the authors used the method of secondary analysis of research data on university 
management and the academic community in modern Russian universities. For secondary analysis, we 
selected studies on university management and the academic community in modern Russian 
universities. We selected studies conducted earlier in both leading and regional universities in Russia. 
The data was structured according to the same criteria as the results of the semi-formal interview 
conducted by the authors. This allowed us to conduct a comparative analysis of the conditions for the 
development of the faculty in leading and regional universities, to identify specific problems of 
“academicians” in provincial universities. The authors carried out the participant observation as an 
employee of one of the regional universities of Russia. They have many years of teaching experience. 
This allowed them to compare the conditions and opportunities for academic development that existed 
at different stages of the reform of Russian higher education (from the 1980s to the present). 
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3 RESULTS 

3.1 The concept of fragmentation of the university community 
The concept of fragmentation has become widespread in modern humanitarian and social science. 
Postmodern philosophers and sociologists considered the fragmentation of the world and social order 
to be the principle of the life activity in postmodern society. J.-F. Lyotard and Z. Bauman justified the 
application of this concept to special states and processes of differentiation of society, social groups, 
and communities, which are characterized by fragmentation, disintegration into microstructures and the 
fundamental lack of grounds for their integration, unity, and restoration of integrity [1], [2]. In their opinion, 
social fragmentation is a response to crisis in society. It means discreteness, the breaking of ties 
between the elements of the social system, the “closing” of social groups from intensive interaction, the 
emergence of various conflicts between them. One of the reasons for fragmentation is a decrease in 
trust in social institutions (government, trade unions, education, etc.), faith in the usefulness of collective 
actions. 

Researchers consider fragmentation as result of two behavioral strategies of social groups in a crisis. 
The first strategy is the self-closure of the social community. This is a way to distinguish and protect 
their interests in a hostile, conflict-ridden environment. The second strategy is the strategy of avoiding 
social conflict by absolute or maximum restriction of inter-group (inter-community) ties. Thus, 
fragmentation can be considered as a form of excessive social differentiation. 

Social fragmentation is closely related to the phenomenon of individualized society, the concept of which 
was conceptualized by N. Luhmann and Z. Bauman [2], [3]. Z. Bauman described in his books the social 
reality of the “divided”, “disconnected”, “dispersed”, “spreading” late modernity. The sociologist writes 
about the fragility and vagueness of goals, the status of a person in such society. A fragment of Z. 
Bauman's book can be considered an epigraph to the analysis of any manifestations of social 
fragmentation: “Give up hope for wholeness, both future and past, everyone entering the world of fluid 
modernity”. According to N. Luhmann, fragmentation does not occur suddenly as a certain state, but 
manifests itself as a process. It has a latent, preliminary stage, during which the prerequisites and 
markers of fragmentation appear. Their knowledge and understanding are important for those social 
actors and structures that govern society, which means that they can influence the processes of 
fragmentation. 

Considering the concept of fragmentation, we pay attention to the studies of G.M. McLuhan, in which 
the researcher characterizes the “mosaic” of the media, the influence of this factor on the transformation 
of society. G. McLuhan also believed that education has acquired a fragmented character. He wrote that 
the education has long acquired a fragmented and fragmentary mechanism. Now it is under increasing 
pressure, pushing it to gain depth and interconnectedness, without which it is impossible to do in the 
instantaneous comprehensive world of electrical organization [4]. 

Postmodern philosophy and sociology have created a fundamental basis for the study of the processes 
of fragmentation of the academic community in modern universities. The prerequisites and factors of 
the emergence of this phenomenon in higher education are associated with the transformation of the 
academic profession, which has been taking place in recent decades in all countries. The social roles 
of professors, researchers, and university administrators are changing. In some cases, they are mixed, 
in others cases they diverge diametrically, generating a conflict. New goals and formats of professional 
development of “academicians” are formulated. According to S. Whitchurch, the evolution of the modern 
academic community goes from the conflict between “academicians” and “administrators” to the 
emergence of a “third space”, in which new mixed roles, goals, and formats of activity are formed for 
each group [5]. Due to this, a method of settling the conflict between them is gradually being developed. 

The restructuring of the university community is closely related to the changing models of the university 
and university management. The development of this problem has been carried out by sociologists since 
the late 1990s [6], [7]. They showed the ambiguity of the academic community's assessments of the 
new model of management of the higher education system, as well as university management. 
According to the authors, the professors in universities from developed countries have most successfully 
adapted to the “new management”. Among them was “a minority of academics demoralized by the 
current decision-making processes” [8] and perceiving the new university environment as an inadequate 
environment. A favorable factor was the fact that many universities already had a positive experience of 
interaction between outstanding professors and experienced managers, which created an atmosphere 
of mutual respect and a reasonable division of power. On the contrary, in universities of less developed 
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and developing countries, the interaction of “academics” and “administrators” remained “fragile” due to 
the obvious dominance of the power of managers and the relatively small amount of power of the faculty. 

Another factor determining the fragmentation of the university community can be identified using the 
explanatory model of B. Clark. B. Clark drew attention to three patterns, according to which the 
coordination is carried out either by leading professors (Germany, Italy, Portugal), or the government 
(Japan, Korea, Brazil), or the market (USA, Australia, Great Britain). The CAP study showed that in 
“professorial” systems, there is more often tension between the older and younger generation of 
“academics”, whose voice in management is almost not heard. In the “market” systems, the level of 
loyalty of “academicians” to universities and the assessment of the competence of management is lower, 
and dissatisfaction with the cumbersome university bureaucracy is higher [8]. 

The analysis of philosophical and sociological theories of fragmentation, as well as the results of 
research on the transformation of the academic community and the academic profession allowed us to 
develop our own interpretation of the fragmentation of the university community. We interpret this 
phenomenon in the article as a special form of social differentiation of the university community, in which 
it splits into several isolated groups that are closed to intensive interaction and integration. The following 
markers can be considered signs of fragmentation: 1) the fundamental lack of a common identity among 
these groups; 2) the difference of professional goals, events, and the agenda of daily activities; 3) the 
lack of the ability to unite to protect their interests; 4) the polarization (antagonism, conflict) of relations; 
5) differences in values and norms of interaction. 

For empirical research, it is important to identify a synonymous set of concepts that allow determining the 
scope of the semantic field of application of the concept of “fragmentation” in the study of social 
phenomena. Among such synonyms are “splinters”, “fragments”, “segments”, “breaks”, “mosaic”, “split”, 
“social segmentation”, “social disintegration”, “polarization”, “diversification”, “fragility”, “atomization”, etc. 

3.2 Perception of fragmentation by representatives of university communities 
Faculty of Russian universities perceive the process of fragmentation of the university community in 
different ways, although the signs of fragmentation are recorded by all representatives of the academic 
profession. The first group of “academicians” is clearly aware of this process and feels its destructive 
influence in their professional activities. Its representatives are very acutely aware of the breaks in the 
traditional formal and informal ties that have developed within the university and beyond its borders. 
Here is an excerpt from the interview: 

"It is obvious that at the university (both in our and others), differences between groups of academic 
stuff are increasing. This is not just differentiation. The community is being polarized. On the one hand, 
there are teachers, researchers, PhD and doctors. This is a special category of people. They live their 
own life at the university. They have their own goals, problems, and concerns. On the other hand, there 
are managers of different “suit”. They are increasingly distancing themselves from teachers and 
students, turning into a special managerial caste at the university" (informant 3, professor, Doctor of 
Sciences). 

According to the informants of the first group, they see and feel the split of the university community in 
personal relationships and interactions and at the group level. They perceive this situation as the 
“decline”, the “death” of the university, its traditions, the university ethos. They consider the signs of 
fragmentation to be a decrease the trust in colleagues, in some cases the emergence of total distrust: 

"I think that one of the clearest signs of this disunity is a decrease the trust in each other, in colleagues 
at the department, in other departments. There remain trusting relationships that have been tested by 
time. There is still trust in some people who will not behave meanly, who will not do something behind 
their backs. And if this happens, they will come up and tell you honestly about it. But the trust in the 
university is leveled, blurred. We have a desire to protect yourself from these negative “other” people. 
All this leads to distancing. We are holding the defense where it is necessary and not necessary. In 
these situations, we once again say nothing because the consequences can be unpredictable" 
(informant 1, associate professor, PhD). 

Another sign of fragmentation, according to informants, is the disappearance of the traditional cathedral 
or university informal meetings: “The university community is poorly developed, because there is no 
feeling that there is corporate group or corporate events in order to feel part of that community" 
(informant 10, associate professor, PhD). 
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The first group of informants clearly articulated such a sign of fragmentation as a sharp weakening of 
professional solidarity, the desire to protect professional interests and rights. The argument is the 
following statement: 

"One of the manifestations (of fragmentation) is the low level of interest of colleagues in jointly solving 
the problems of the university. There is a lot of formalism. For example, some faculty came to a collective 
meeting simply because they need to choose someone to represent the interests of the department or 
institute (into the university council). But this representative does not protect the interests, but simply 
listens and then tells what he remembered. The collective has no interest in forming this solidarity, in 
supporting common interests, solving common problems" (informant 8, associate professor, PhD). 

The second group of “academics” records specific manifestations of fragmentation. The mythologeme 
about the fundamental unity and solidarity of the university community, which was established in the 
Soviet period of Russia's history, still lives in their minds. They do not often think about this problem, 
because they are more concerned with adapting to the increasingly complex conditions of academic 
work. They can’t consider this situation completely, they can’t “cover” it. At the same time, 
representatives of the second group noted many signs of fragmentation among the key problems of the 
university community. Among them is envy and dissatisfaction with the differences in the remuneration 
of different groups of “academics”, as well as in the remuneration of faculty and “administrators”: 

"At the university there is a tense relationship between “bureaucrats” who are indifferent to everything 
and poorly paid teachers. The situation of tension will continue as long time as teachers receive a 
beggarly salary. There can be no question of any solidarity, as long time as the difference is 10-12 times. 
Probably, this is most clearly manifested between teachers and the rector's office, the administration" 
(informant 5, associate professor, PhD). 

As a special sign of the “split” of the university community the second group of informants highlighted 
the increased competition for grants and financial resources: "Although there was a focus on healthy 
competition before, but now it has reached a very high level. The focus of the disagreements is on the 
sphere of financing and achievements of efficiency indicators. There is a radical individualism in this 
area. The activity of employees is not aimed at integration and joint solutions of some tasks or projects. 
Large research teams are becoming small. Between these groups, you can see the struggle of interests 
for applying for internal and external grants" (informant 15, associate professor, PhD). 

A characteristic feature of the second group of informants was the interpretation of fragmentation as 
consequence of the individual behavior of some colleagues: "Probably at the university, just like in any 
other organization, there are differences and distance between employees. It seems to me that this 
largely depends on the personality, his ability to arrange, communicate, produce effective contacts, 
professional relations with any community, with any groups and maintain conflict-free situations 
(informant 16, associate professor, PhD). 

Many representatives of this group of respondents said that they have interactions with different people: 
some of them seek cooperation, new contacts – both personal and working; others stop communicating 
openly, sharing information due to the dominance of their individual interests. Such a range of 
interactions – from the desire for cooperation of new colleagues to the rupture of the usual cathedral 
ties with former colleagues – is perceived by the described group of informants calmly, as a situation of 
a “normal crisis” of a modern university. Here is one of the most convincing fragments of the interview: 

"There is no solidarity in a market economy and there can be no solidarity. The contract system has 
long since killed all solidarity. However, we can talk about some traditions, they are still, to a certain 
extent, preserved, especially among older and middle-aged teachers" (informant 19, associate 
professor, Doctor of Sciences). 

Thus, we can state that the processes of fragmentation in the university community are observed. But it 
is reflected only by a part of the academic community. We can assume that this is due to the socio-
cultural inertia characteristic of “academics” who seek to preserve “old” traditions, connections, and 
relationships in the “liquid” world of a modern university. The other part of the university community, 
indeed, turned out to be “split off”, so it records both objective and subjective signs of fragmentation. 

3.3 The correlation between the fragmentation of the university community 
and the implementation of a new model of university management 

The study made it possible to reveal a correlation between the fragmentation of the university community 
and a new model of university management – “academic managerialism”. The informants were asked 
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about the factors that cause and strengthen the process of fragmentation in the university community. 
In all the answers (explicitly or latently, to a greater or lesser extent), there was an indication of the 
university management. 

According to informant 12, the educational policy, elaborated by the Ministry of Science and Higher 
Education and the university administration, requires the faculty to fulfill the plan for recruiting applicants. 
This automatically leads not only to external competition (between universities), but most importantly, to 
internal competition between educational programs, institutes, departments. Sometimes competitive 
struggle is accompanied by unfair methods: 

"This year, our “colleagues” from another institute took advantage of the situation and began to lure 
applicants to their programs. They called them and did not emphasize their merits in the conversation, 
but used “black” PR, i.e. they scolded our programs, our teachers. But these are our colleagues, we 
studied with some of them at the university, we know them personally. This is sad" (informant 12, 
professor, Doctor of Sciences). 

Unfortunately, the struggle for applicants is only one of many manifestations of fierce competition within 
the university community. Financial resources for the development of research, teacher internships, 
internal grants, employee rates, etc. are often the subject of competition. Financial resources are 
necessary for the development of departments and institutes, strengthening their position in the 
university ranking. According to the informants, the usage of strict indicators of efficiency and the lack 
of resources to achieve them increases the tendency of fragmentation: 

"There are many such moments at the university now that force us to compete. These are changes in 
academic work that are associated with the achievement of certain performance indicators. Today, 
universities should participate in the rankings – by branches of science, university, national, international 
rankings. The struggle for these indicators leads to the atomization of our university communities" 
(informant 7, associate professor, PhD). 

The factor of managerial leadership is of great importance for the integration or fragmentation of the 
university community. The informants noted that among university leaders today there are many 
“effective” managers who do not want to delve into the specifics of the academic profession, use 
administrative management methods instead of academic leadership techniques, the resources of 
expert power. Such managers do not develop communication well at the level of departments, institutes, 
and universities. Here is an excerpt from the interview: 

"I have a feeling that the “administrators” do not want to see us and talk with us. One of them says: “I 
don't have time to understand your relationship”. Another one for two years of leadership only 
congratulates us on the start of the academic year. He has no time to meet with professors, young 
talented researchers of our institute. His social circle is the same administrators as him. Where will 
solidarity come from? It's like we're working on different planets. Where there is a high level of culture 
of communication, interaction, there will be unity, integrity. It is the manager who can organize the work 
of the team, maintain close relations and corporate spirit in it, the spirit of solidarity" (informant 18, 
associate professor, PhD). 

Some interviews showed that the fragmentation of the university community in Russian universities is 
not only a spontaneous process that develops under the influence of changes in higher education. It is 
also a process “conducted” by the “new” university management. 

"Sometimes it seems to me that the director of the institute specifically "throws a bone" to us, creates a 
situation of conflict between faculty and departments. And then he looks at who is stronger, who is 
winning in this conflict. When they turn to him as an arbitrator in intra-organizational conflicts, he is 
passive, does not help anyone in any way, but he only observes" (informant 4, associate professor, 
PhD). 

The characteristics of the modern model of university management contribute to the disintegration of 
the university community. Faculty of Russian universities note the formalized, over-bureaucratic nature 
of university management. If the management of the educational and research process is built according 
to the principles of bureaucracy, then fragmentation is inevitable due to a “functional disease”. It 
manifests itself in the isolation and narrow functionality of the organization's divisions when a department 
does only the work (function) that is assigned to it. They see only their own “small” goal and do not fit it 
into the overall strategy of the university. 

The fragmentation of the university community was noted by informants as a phenomenon that is caused 
by optimization processes. Because of this, there is a constant restructuring of universities. It manifests 
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itself in the merger of institutes, departments, the separation of new departments, laboratories, etc. This 
process is endless. In one of the interviews, the informant noted: "Due to the fact that Russian 
universities are reducing staff and consolidating structural divisions, such an idea is being implemented: 
to unite a variety of departments, their employees who are strangers to each other, do not understand 
each other. The process of integration of such artificially created collectives is very long. No sooner have 
they been united, they have not had time to get used to each other, a decision is immediately made to 
divide them again, to shuffle them" (informant 11, professor, Doctor of Sciences). The “new” university 
management often combines completely incompatible departments, taking into consideration the formal 
indicators of their work. Here is a fragment of the statement: 

"Our university has united the Institute of Economics (it implements business education programs) and 
the Institute of Public Administration. But these are different vectors of training, scientific research, and 
ideology! It was as if a tiger and a doe were united in one pen. They were combined according to a very 
simple principle: in one institute there are some indicators, in the second – others, if you sum them up, 
you will get a very good picture of efficiency. Come on, we will unite you! And as a result, for three years 
we were strangers to each other, and we remained. And with those departments, colleagues with whom 
we previously collaborated, we have fewer opportunities to work and interact. In general, ties were 
broken in one place, they could not grow in another" (informant 14, associate professor, PhD). 

Thus, the conducted interviews showed that representatives of the academic community emphasize the 
negative significance of the factor of the “new” model of university management in the processes of 
fragmentation. At the same time, many of them noted that the problem lies in the fact that this model 
has only implemented in Russian universities and the “new” management has not yet formed the specific 
qualities of academic leaders who are able to consolidate and attract “academics”. In fact, the question 
is the need for the professional development of university leaders, their deeper “immersion” in the 
academic world. 

4 CONCLUSIONS 
Russian universities have implemented a new university management model based on the principles of 
“academic managerialism” not very long ago. It turned out to be quite aggressive for the classical model 
of universities and the traditional academic community. Its implementation was so rapid that the 
“academicians” did not have time to adapt to it, understand and accept new values, patterns, goals, and 
strategies. The university leadership itself was also formed nonorganically: a large share of it is made 
up of government bureaucrats, business managers, i. e. those people who came to the leadership are 
not from an academic world. They also did not have time to adapt to the specific university culture. The 
conflict between “academics” and “administrators” was inevitable. 

The result of this conflict was the fragmentation of the university community. It “stratified”, became 
mosaic, because the blow to its traditions was powerful. Some “academics” have fully accepted the new 
principles and values, others have not internalized them, but have adapted to them, and the thirds 
categorically do not accept the model of “academic managerialism”. Each “splinter”, fragment of the 
once unified world has taken its own position in relation to the new model of the university and “new” 
university management. The university leadership also perceives the process of fragmentation of the 
university community from different points of view. On the one hand, “administrators” understands that 
due to fragmentation, an important resource has been lost (and has not yet been restored) – solidarity, 
trust, mutual support. On the other hand, the leaders perceive fragmentation as a natural process of 
transformation of a modern university (the principle is: “you can't glue together what is broken; what is 
rotten must die”). In fragmentation, they see a situation in which a new quality of the academic 
profession, the academic world, is born. On the third hand, a part of the university leadership (the most 
radical) uses fragmentation as a tool for managing and manipulating “difficult academics". They act in 
accordance the principle: “Divide and reign”. This position is also manifested in the university 
management strategies, but unlike the first two, it has a destructive vector. 
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Abstract  
Service-learning (S-L) is an innovative pedagogical approach that integrates meaningful community 
service or engagement into the curriculum with the intention to ensure equal benefits for the provider 
and the recipient of the service and equal focus on both the service and the learning process and 
outcomes. Though the impact of traditional (face-to-face) S-L on student social, civic, personal, and 
academic outcomes is well studied, the area of e-service-learning (full-online or hybrid model) is still 
under-researched. Since online learning has significantly grown within the last two decades (and 
demonstrated exponential growth within most countries in the last 2 years due to corona pandemic) the 
following question arises: does e-service-learning lead to the same beneficial outcomes as the face-to-
face S-L, or does physical contact with the community (i.e. lack of it) significantly effects obtained 
outcomes? The opportunity to further investigate this issue presented itself when an elective course 
Service-learning and social interventions, designed for the first-year social work students, piloted a 
hybrid model as a response to corona pandemic conditions. This work aims to explore the benefits of 
introducing the S-L method to first-year university students and to investigate possible moderation 
effects related to the modality of students' engagement in the community.   

In accordance with the quasi-experimental design, 22 students (11 in a full online S-L model group and 
11 in a hybrid model group) voluntarily participated in 2 measurements – one at the beginning and the 
other at the end of the S-L course. In both measurements, participants provided anonymous self-
assessment of general self-efficacy, civic efficacy, social responsibility personal beliefs and values, 
participation skills and teamwork therefore mixed factorial ANOVAs were conducted to provide an 
answer regarding the problem of the study. Analysis of the main effects revealed that S-L experience 
did not significantly affect general self-efficacy and social responsibility personal beliefs, but it did 
enhance civic efficacy (F (1, 20) = 10.69; η2p = 0.35), social responsibility personal values (F (1, 20) = 
6.56; η2p = 0.25), participation skills (F (1, 20) = 18.12; η2p = 0.48) and teamwork (F (1, 20) = 12.28; η2p 
= 0.38). The only statistically significant interaction was found related to civic efficacy (F (1, 20) = 7.43; 
η2p = 0.27), suggesting greater improvement in civic efficacy in the case of hybrid S-L. 

Findings of the present study demonstrate that implementation of S-L (in both hybrid and full-online 
model) in the first-year study leads to enhancement in generic skills and civic beliefs and values, 
implicating desirable positive effects of this method - not just for social work students, but for students 
in other disciplines too. Additionally, results suggest that modality of S-L experience plays an important 
role in some areas (e.g., civic-efficacy) – indicating the need for further discloser of S-L modality-
dependent variables and a requirement for consideration of an e-course-modifications related to desired 
course goals and outcomes. 

Keywords: e-service-learning, civic-efficacy, moderator effect, participation skills, social responsibility 
personal values, teamwork. 

1 INTRODUCTION  
Service-learning (S-L) originates from America; rooted in the work of John Dewey and the concept of 
experience-based learning [1], this pedagogy (re)gain popularity at the end of the 20th century when 
one-way university service to the community started to shift towards a two-way interaction [2]. According 
to Jacoby, service-learning is “a form of experiential education in which students engage in activities 
that address human and community needs together with structured opportunities intentionally designed 
to promote student learning and development. Reflection and reciprocity are key concepts of service-
learning” [3, pp. 5]. Since it implies connection between the higher education institutions (HEI) and the 
community, S-L is considered as a powerful tool for developing the third (civic) mission of the university 
[4]. Contrasting US-based universities, academics in European universities traditionally tended to 
diminish the role of the HEI’s third mission [5], hence embracing S-L pedagogy came at somewhat 
slower pace, with great variability across countries. This brought out the need for (international) 
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networking of scholars aiming to promote and support service-learning within European higher 
education institutions [6]. For Croatia, participation in the network gathered around the project Europe 
Engage [7] meant more scholars and community partners got informed and interested in S-L, resulted 
in over 150 eligible project proposals applied in HEI-CSO partnerships for the ESF call opened by the 
Government Office for Cooperation with NGOs of the Republic of Croatia in 2017, with aim to support 
partnerships between civil society organizations (CSO) and higher education institutions (HEI) for the 
implementation of sustainable service-learning programs [8]. Observed heighten HEI and CSO interest 
in S-L, along with students’ lack of satisfaction with the outcomes of higher education [9] and expressed 
interest in S-L [10], [11] triggered the institutionalization process of S-L in Croatia (i.e. establishment of 
an Office for Service-Learning in University of Zagreb and the Center for Service-learning in the 
University of Split) in line with the Strategy of Education, Science and Technology adopted in 2014 [12].     

Successful educational reform requires all actors to internalize the value of improved teaching and 
learning, along with all the elements this process implies – and this is more likely to occur when they 
experience it is related with their basic psychological needs being satisfied [13]. According to self-
determination theory, when learning environment is focused on supporting autonomy (e.g. allowing self-
regulated learning), competence (e.g. giving constructive feedback) and relatedness (e.g. supporting 
collaborative learning) this will facilitate students’ academic performance, persistence and general well-
being [14], [15], [16]. Characteristics of the S-L are in line with the self-determination theory hence, when 
S-L is conducted with respect to the key components of effective S-L programs [17], S-L is found to 
enhance learning climate [18] and produce numerous outcomes for the students included, not only 
academic, but also social, civic and personal ones [19], [20], [21].     

With significant growth of online learning within the last two decades (and exponential growth in the last 
2 years within most countries, due to corona pandemic) new typology of S-L emerged so, besides 
traditional (face-to-face) service-learning, literature search indicates several forms of e-service-learning, 
including several types of hybrid S-L models and so-called extreme e-service-learning model [22]. 
Though the impact of traditional S-L on student outcomes is well studied, the area of e-service-learning 
is still under-researched [23]. The following question arises: does e-service-learning lead to the same 
beneficial outcomes as the face-to-face S-L, or does physical contact with the community (i.e. lack of it) 
significantly effects certain outcomes – particularly ones related to social, civic and personal 
development? Though some authors found no difference between traditional and e-service learning in 
practical and interpersonal skills, citizenship and personal responsibility [24], more (quasi)-experimental 
research is needed in order to further investigate this issue. The opportunity for this presented itself 
when an elective course Service-learning and social interventions, designed for the first-year social work 
students, piloted simultaneously full online and hybrid model as a response to corona pandemic 
conditions. This work aims to explore the benefits of introducing (e-)service-learning to first-year 
university students and to investigate possible moderation effects related to the modality of students' 
engagement in the community. More specifically, we wanted to investigate:   

1 Did experience with the S-L course effect students’ general self-efficacy, and did this effect differ 
between full online- and hybrid model group? We expected students’ general self-efficacy would 
improve after attending the S-L course, and that this effect would not differ between full online- 
and hybrid model group.  

2 Did experience with the S-L course effect students’ generic skills (participation skills and 
teamwork), and did this effect differ between full online- and hybrid model group? We expected 
students’ generic skills (participation skills and teamwork) would improve after attending the S-L 
course, and that this effect would not differ between full online- and hybrid model group.  

3 Did experience with the S-L course effect students’ civic beliefs and values (civic efficacy, social 
responsibility personal beliefs, and social responsibility personal values) and did this effect differ 
between full online- and hybrid model group? We expected students’ civic beliefs and values (civic 
efficacy, social responsibility personal beliefs, and social responsibility personal values) would be 
more pronounced after attending the S-L course. Since direct involvement was found to be related 
to higher civic skills [18], we expected the S-L experience to have greater positive effect on the 
civic beliefs and values of the hybrid model group.  

2 METHODOLOGY 
The course Service-Learning and Social Interventions was developed based on the model of “pure” 
service-learning [25] aiming to develop knowledge, skills and competences for providing service to 
community. Course content and literature were related to the subject of engagement with the 
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community, beneficiaries to whom the service was provided and the project management. The course 
was organized in partnership with four different organizations (three NGO’s and a home for elderly 
people) that mutually differed in type of service they provide and in characteristics of their beneficiaries. 
Students were instructed to first choose the community partner who they want to do S-L project for/with, 
then to interview its representatives (co-mentors in each organization) in order to detect a need/problem 
in the community that needs to be tackled, next  to propose a S-L project designed to help with identified 
need/problem, then to carry out and evaluate the S-L project, and finally to present the results of the S-
L project to a broader audience. Students were required to work in teams, to reflect and critically think 
about each phase of their S-L experience (by means of work diaries and online group discussions) and 
to provide minimum 25 hours of service (each). During the S-L course students were applying 
knowledge and skills attained in courses Introduction to psychology and Interpersonal communication. 
Due to corona pandemic students attended classes in full online format instead face-to-face. In 
agreement with community partners - and with respect to current epidemiological measures, students 
who resided close to community partners and who expressed desire to provide service face-to-face 
were allowed to do so, while others provided service online. Total of 5 student teams (consisted of min 
4 and max 7 members) conducted 5 S-L projects for/with 4 community partners. 

2.1 Procedure 
Data presented within this paper was gathered as a part of the larger project aiming to evaluate process 
of implementation and longitudinal outcomes of introducing service-learning to social work students. 
Only the part of evaluation procedure related to the aim of this paper will be described in the following 
section. All students who enrolled the S-L course Service-Learning and Social Interventions in the 
summer semester of the academic year 2020/2021 were sent an e-mail with an invitation to voluntarily 
participate in the evaluation process. If they decided to participate, they were directed to the online 
version of the questionnaire they were to fill in anonymously during the first week of the semester. Since 
data from two measurements were supposed to be matched, during first measurement participants were 
asked to create a code that would allow such matching. The second measurement occurred after the S-
L experience i.e. upon completion of S-L course at the end of the summer semester, but before the 
examination period - to avoid possible interference of grades with evaluation process. Only students 
who were involved with S-L activities i.e. participated in the S-L course were sent a second e-mail with 
an invitation to participate in the second part of the evaluation, under the same conditions as previously. 
If they decided to participate, they were directed to the online version of the questionnaire, much alike 
the first one – only without the questions designed to obtain general information about the participant.   

2.2 Instruments 
The questionnaire used to collect the data presented in this paper was designed by the authors as a 
part of the greater S-L evaluation project; only the part of questionnaire related to the aim of this paper 
will be described in this section. The first part included questions designed to obtain general information 
about the participant (e.g. socio-demographic variables, average grades, volunteering experience), and 
the second part included several subscales intended to measure variables that were expected to change 
due to S-L experience. For the measurement of general self-efficacy, we used a 10-item scale 
constructed and validated by Schwarzer and Jerusalem [26], with internal consistency generally 
reaching between α = 0.76 and α = 0.90 and in the present study between α = 0.72 and α = 0.75. The 
participant’s task was to use a 4-point scale (1 – not at all true, to 4 – exactly true) for self-assessment 
of the level in which he/she relates to each statement; total score was calculated as a sum of all 10-item 
assessments, with higher score indicating higher general self-efficacy. To measure other five variables 
(participation skills, teamwork, civic efficacy, social responsibility personal beliefs and values) we used 
subscales constructed and validated by Syvertsen et al. [27]. 

Participation skills were measured by a 6-item scale, with original internal consistency α = 0.90 and in 
the present study between α = 0.72 and α = 0.82. The participant’s task was to rate how well he/she can 
do each skill using a 5-point scale (1 – I definitely can’t to 5 – I definitely can); total score was calculated 
as an average assessment, with higher score indicating more developed civic skills. Teamwork was 
measured by a 3-item scale, with original internal consistency α = 0.70 and in the present study between 
α = 0.61 and α = 0.68. The participant’s task was to assess how much do following statements apply to 
him/her using a 5-point scale (1 – not at all like me to 5 – very much like me); total score was calculated 
as an average assessment, with higher score indicating more developed level of teamwork. Social 
responsibility personal beliefs were measured by a 4-item scale, with original internal consistency α = 
0.83 and in the present study between α = 0.65 and α = 0.84. The participant’s task was to express how 
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much does he/she (dis)agree with each statement using a 5-point scale (1 – strongly disagree to 5 – 
strongly agree); total score was calculated as an average assessment, with higher score indicating more 
developed social responsibility personal beliefs. Social responsibility personal values were measured 
by a 4-item scale, with original internal consistency α = 0.80 and in the present study between α = 0.82 
and α = 0.85. The participant’s task was to express how important are following issues to he/she using 
a 5-point scale (1 – not at all important to 5 – extremely important); total score was calculated as an 
average assessment, with higher score indicating more developed social responsibility personal values. 
Civic efficacy was measured by a 3-item scale, with original internal consistency α = 0.84 and in the 
present study between α = 0.82 and α = 0.84. The participant’s task was to express how much does 
he/she (dis)agree with each statement using a 5-point scale (1 – strongly disagree to 5 – strongly agree); 
total score was calculated as an average assessment, with higher score indicating higher civic efficacy.     

2.3 Participants 
Total of 34 first-year social work students enrolled in the S-L course received an invitation to fill in the 
questionnaire before the S-L experience, but only 26 of them decided to continue with participation in 
the S-L course during the semester and have accepted the invitation to fill in the questionnaire at the 
beginning of the semester. Most of the S-L course participants also accepted the invitation to fill in the 
questionnaire at the end of the semester, making the total of 22 students (one male) who participated 
in both measurements and were therefore included in the data analysis. Half of those 22 students 
participated in the S-L course fully online (both classes and service), and the other half took classes 
online but did the service face-to-face (i.e. hybrid model). Participants were between 19 and 24 years 
old (M = 20.00; SD = 1.48), half of them coming from smaller communities (1 000 – 10, three from even 
smaller ones (under 1 000 residents) and the rest coming from larger cities (above 10 000 residents). 
The same ratio was observed related to participants’ self-assessment of the socio-economic status – 
with 11 participants declared average, 3 slightly beyond average, and the rest of them slightly above 
average socio-economic status. During their first year of study, participants scored average grades 
ranging from 2.5 to 4.0, 13 of them declared to have any volunteering experience – between 0 and 79 
(M = 19.23) volunteer hours reached during the last year. 

3 RESULTS & DISCUSSION 
Data was analyzed using the IBM SPSS Statistics 25 software. Since each student participated in two 
sequential measurements, and we were interested in possible moderation effect of modality, several 
mixed factorial ANOVAs (measurement period x modality) were conducted to provide an answer to the 
problems set in the present study.  

3.1 General self-efficacy 
To determine whether expected change in general self-efficacy occurred due to S-L experience, and if 
some differences in this effect emerged between full online- and hybrid model group (Table 1) a single 
mixed factorial ANOVA was conducted. Analysis revealed that S-L experience did not significantly affect 
general self-efficacy (F (1, 20) = 2.93; p> 0.05), nor was detected a significant difference related to the 
group modality (F (1, 20) = 0.06; p> 0.05).  

Table 1. Descriptive statistics related to general self-efficacy before  
and after S-L experience in full online and hybrid group 

 modality Before S-L 
M (SD) 

After S-L 
M (SD) 

General self-efficacy Full online s-l 19.73 (4.29) 20.05 (4.53) 

Hybrid S-L 17.82 (4.51) 19.27 (4.96) 

Observed findings could be the result of the specificity related to both our sample and the context. 
Namely, when total scores are taken into consideration, relatively low levels of general self-efficacy are 
detected – this could relate to the characteristics of the adolescent sample with limited college 
experience (reduced exclusively to online courses) that spent more than a year in highly stressed and 
uncontrollable conditions related to epidemiological restrictions due to corona pandemics. Since the 
combination of all those elements is more likely to be related to learnt helplessness than high levels of 
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general self-efficacy perhaps the presence of other factors in the measurement suppressed the 
expected S-L effect on general self-efficacy. Also, although literature review suggest S-L enhances self-
efficacy [20], [21] it is possible that those outcomes relate to different forms of specific self-efficacy more 
than general self-efficacy - which can be “conceptualized as being stable across time and situations” 
[28, pp. 26]. There are some findings that support such consideration – in which training interventions 
resulted in only slight improvement in general self-efficacy, while simultaneously resulted in large 
improvement related to specific self-efficacy [29].  

3.2 Generic skills 
Related to expected change in generic skills (i.e. participation skills and teamwork) due to S-L 
experience, and possible differences in this effect between full online- and hybrid model group (Table 
2) two mixed factorial ANOVAs were conducted. Analysis has proven that S-L experience enhanced 
both participation skills (F (1, 20) = 18.12; η2p = 0.48) and teamwork (F (1, 20) = 12.28; η2p = 0.38), and 
it is worth mentioning that the size of this S-L effect is large. Interaction effects revealed that observed 
S-L effect was not moderated by the group modality – both in participation skills (F (1, 20) = 0.55; p> 
0.05), and in teamwork (F (1, 20) = 0.10; p> 0.05). 

Table 2. Descriptive statistics related to generic skills before  
and after S-L experience in full online and hybrid group 

 modality Before S-L 
M (SD) 

After S-L 
M (SD) 

Participation skills Full online s-l 4.14 (0.43) 4.53 (0.37) 

Hybrid S-L 3.91 (0.72) 4.47 (0.46) 

Teamwork Full online s-l 4.52 (0.54) 4.88 (0.17) 

Hybrid S-L 4.36 (0.60) 4.67 (0.47) 

Our findings are in line with the those obtained in the literature review, providing evidence that S-L 
experience in general leads to the improvement in soft skills [30], and pointing out that “e-service 
learning is able to influence students learning outcomes – especially their generic skills” [23, pp. 10]. 
These results are also an indicator that S-L course succeeded in organizing and performing activities 
that maximized positive effects on first-year students during corona pandemic. When regarded in the 
context of the self-determination theory, our results indicate that S-L course succeeded in supporting 
students’ autonomy (they were allowed a certain level of self-regulation during the S-L project 
implementation), competence (they were given constructive feedback related to S-L project 
implementation from both mentors and teachers) and relatedness (they were encouraged to work in a 
team and to maintain continuous contact with teachers, mentors and beneficiaries) [13].    

3.3 Civic beliefs and values 
To investigate whether S-L experience induced expected change in civic beliefs and values, and to 
determine whether expected differences in this effect occurred between full online- and hybrid model 
group (Table 3) three mixed factorial ANOVAs was conducted. Considering the fact that students in the 
full online group experienced no real (i.e. face-to-face) contact with the beneficiaries, we expected them 
to demonstrate milder (but still statistically significant) progress in social responsibility personal beliefs 
and values, together with civic efficacy in regards to students in the hybrid model group. Analysis 
revealed that though S-L experience did not affect social responsibility personal beliefs (F (1, 20) = 2.01; 
p> 0.05), it did enhance social responsibility personal values (F (1, 20) = 6.56; η2p = 0.25) and civic 
efficacy (F (1, 20) = 10.69; η2p = 0.35) – with both effects being large. Contrary to our hypothesis, 
interaction revealed no moderation effect of the group modality in social responsibility personal beliefs 
(F (1, 20) = 0.89; p> 0.05) and values (F (1, 20) = 0.87; p> 0.05), but it did discover that S-L experience 
affected civic efficacy of the full online group differently than hybrid model group (F (1, 20) = 7.43; η2p = 
0.27). However, though we did expect this interaction to be significant due to little or no progress in the 
full online group – we expected both groups to have similar initial civic efficacy, which was not the case 
(Fig. 1). Therefore, results of the current study do not allow clear conclusions – it is possible that our 
hypothesis is correct and that S-L does not affect civic efficacy in full online group, but it is also likely 
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that such change was not possible due to unusually large initial civic efficacy (and therefore not much 
room for progress).     

Table 3. Descriptive statistics related to civic beliefs and values before 
 and after S-L experience in full online and hybrid group 

 modality Before S-L 
M (SD) 

After S-L 
M (SD) 

Social responsibility  
personal beliefs 

Full online s-l 4.50 (0.51) 4.57 (0.48) 

Hybrid S-L 3.59 (0.79) 3.93 (0.92) 

Social responsibility  
personal values 

Full online s-l 4.77 (0.36) 4.93 (0.16) 

Hybrid S-L 4.16 (0.78) 4.50 (0.49) 

Civic efficacy Full online s-l 4.55 (0.43) 4.64 (0.46) 

Hybrid S-L 3.52 (0.94) 4.52 (0.60) 

 
Figure 1. Percentage of students assessing the extent to which participation in the S-L course contributed to 

their sense of preparedness for working on projects, working with beneficiaries, and entering the labor market 

It is possible that S-L did not affect social responsibility personal beliefs in this particular sample since 
social work students initially indicate high levels of social responsibility personal beliefs – which is related 
to their future carrier choice. In the context of the contribution to the third mission of the university it 
would be beneficial to conduct a research using same design and measures, but including cohorts of 
students with different characteristics to explore whether this variable remains unaffected by the S-L 
experience, or this effect depends on the characteristics of the sample in question. However, observed 
large effect sizes associated with change in the social responsibility personal values and civic efficacy 
suggest that (any type of) e-service-learning is a valuable tool that allows (even social work) students’ 
internalization of community wellbeing goals. Namely, students engage in the community, making a 
difference by conducting a S-L project not only for the community but with the community, which both 
empowers and encourages them to tackle with the community problems and needs. Results of this study 
provide evidence that S-L pedagogy supports and promotes the third mission of the university, and 
facilitates students’ civic role – to become active and engaged citizens.   

3.4 Limiting conditions of the study 
Several features of this study limit the conclusions about the benefits of service-learning in full online 
and hybrid format. First, though ANOVA is proven to be rather robust in similar/equal size conditions, 
and effect sizes we found are in fact large, the conclusions would be stronger if results were obtained 
on a larger, more heterogenous sample. Next, study included only treatment group i.e. students with the 
service-learning experience; though authors of this study do not believe it is likely that some other factor 
from student environment made such a profound effect on students’ generic skills and civic beliefs and 
values – this cannot be proven without the control group. And finally, present study design limits 
conclusions only to immediate effects of S-L experience; to enable conclusions related to long-term 
effects of implementing S-L to social work studies and beyond, one should conduct a longitudinal study.      
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4 CONCLUSIONS 
Findings of the present study demonstrate that implementation of S-L (in both hybrid and full-online 
model) in the first-year study leads to enhancement in generic skills and civic beliefs and values, 
implicating desirable positive effects of this method - not just for social work students, but for students 
in other disciplines too. Additionally, results suggest that modality of S-L experience could in some cases 
(e.g., civic-efficacy) play an important role – indicating the need for further disclosure of S-L modality-
dependent variables and a requirement for consideration of an e-course-modifications related to desired 
course goals and outcomes. 
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SENSE OF BELONGING IN ENGINEERING STUDENTS DURING 
COVID-19 PANDEMIC 

J.M. Bezerra 
Instituto Tecnológico de Aeronáutica (BRAZIL) 

Abstract 
Belonging is the human need to be part of a group and to be accepted by members. Remote education 
became a practice during the COVID-19 pandemic, aiming to cope with the required social isolation. 
This paper investigates the sense of belonging of undergrad students in an Engineering institute, 
considering aspects as identification, uncertainty reduction, social interaction, social exchange and 
social acceptance. The experiment indicates that the studied academic community was able to transmit 
its culture and structure to the new students. However, there are problems regarding the limited 
interaction of students with peers and professors. Other identified issues are related to non-acceptance 
feelings, loneliness, low motivation and limited engagement. These initial results drive a challenge of 
exploring ways to overcome isolation barriers and making students to experience belonging and to 
recognize their relevance to the entire educational scenario. 

Keywords: Belonging, Engineering, students, pandemic, online, social isolation. 

1 INTRODUCTION 
Belonging refers to the desire of social interaction or socialization in situations where one feels accepted 
[1]. Sense of belonging is associated to the psychological sense of community, and feelings of being 
socially at ease [2]. Belonging factors contribute to psychological health and well-being of students [3], 
being related to academic performance and retention [4]. The COVID-19 pandemic has pushed 
academia towards remote education. It brought new opportunities of creating and validating learning 
practices, but also many challenges in education due to self-isolation [5],[6]. 

There are many factors related to the sense of belonging, including identification, uncertainty reduction, 
social interaction, social exchange and acceptance [1],[6].  Identification is related to commitment and 
the sharing of same values in the community [7],[8],[9]. Uncertainty reduction refers to the desire to 
reduce the uncertainty regarding the group operation [8]. Social interaction means the desire for peer 
companionship and awareness of others [10], being related to socialization [11], and interpersonal 
connectivity [12]. Social exchange is the desire to exchange resources and practices [9].  Acceptance 
refers to the desire for approval and it is associated to self-confidence [10][11].  

In this paper, I am particularly interested in assessing the sense of belonging of undergrad students in 
an Engineering institute. The goal is to understand if the experienced isolation can damage students’ 
belonging and consequently affect negatively the quality of learning outcomes. I design a questionnaire 
considering belonging factors. Regarding identification and uncertainty reduction, I investigate if 
students know about the culture (including traditions, vocabulary and values) and structure (i.e. local 
initiatives and initiatives with external entities) of the academic community. Social interaction and social 
exchange factors are considered when evaluating the intensity of interactions between students and 
peers (in the same class or not), and interactions between students and professors. Students’ feelings 
are studied to cope with the acceptance factor, for instance to understand if students feel part of the 
community and if they feel accepted by peers and school. Students can also report how motivated and 
participative they are during the pandemic. The paper is organized as follows. In Section 2, I explain the 
experiment and present the results. Sections 3 concludes the work, indicating the main outcomes. 

2 INVESTIGATING THE SENSE OF BELONGING DURING OUTBREAK 
Aiming to investigate the sense of belonging of students during the COVID-19 outbreak, I designed a 
questionnaire and submitted the questionnaire to 31 engineering students. The Engineering institute, 
called ITA [13], has the following particular characteristic: students live together in dorms and they have 
access to facilities (such as restaurant, supermarket, and bank) inside the campus. The students were 
in the second year of a five-year course, which is significant since they were physically in the school for 
just two months before the pandemic starts.  
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2.1 Belonging Aspects 
The questionnaire has three parts. The first part assesses identification and uncertainty reduction of 
students, considering their knowledge about the culture and the structure of the academic community. 
Five sentences need to be answered using a 4-point Likert scale about agreement. The possible values 
are strongly disagree, disagree, agree, and strongly agree. I opted to eliminate the neutral value (in the 
middle of the scale), in order to stimulate a more clear positioning in the response. 

The ‘I know the traditions’ (K1) sentence investigates if students are aware about the traditions of the 
community, for instance ITA students are proud of a song called ‘Cova’, and there is a special event 
called ‘100 days’ to celebrate the end of undergrad. The ‘I know the used vocabulary’ (K2) topic 
assesses if students know the particular words used in the community, for example bizu means a 
relevant information, and cancerizado refers to a high quality work. The ‘I know the structure of the 
academic center’ (K3) question evaluates if students remember the entities that constitute the academic 
center, for instance DOO is the department responsible for order and orientation. The ‘I know the 
students' initiatives’ (K4) sentence reasons about the knowledge about technical and social initiatives in 
the campus, for example CASDvest is a course (organized by ITA students) to prepare young people to 
the entrance exam of universities in Brazil. The ‘I know the honor code’ (K5) topic evaluates if students 
follow the honor code of the institute, which is called Conscious Discipline. The code emphasizes the 
experience and practice of the existing rules, without an ostensive surveillance, in a way to maintain the 
community values. 

The second part of the questionnaire studies social interaction and social exchange of students 
considering their online reality. Five sentences are used here to reason about the interplay among 
students and with professors. The possible responses (never, sometimes, frequently, and always) 
correspond to a 4-point Likert scale about frequency. In ITA, students of the second year, which is the 
case of the participants of this research, are divided in four classes. Each class has approximately 30 
students. The ‘I interact with colleagues of my class’ (I1) topic investigates the intensity of the 
relationship inside the same class. The ‘I interact with students of other classes in the same year’ (I2) 
question reasons about the interactions between classes of similar students (those in the same 
Engineering year). The ‘I interact with students of other years’ (I3) sentence studies the connection 
among students coursing distinct Engineering years. The ‘I interact with professors for academic issues’ 
(I4) topic refers to the interaction between students and professors moved by academic reasons, for 
instance to talk about subjects of the class and to elucidate doubts in activities. The ‘I interact with 
professors for other reasons’ (I5) question captures other kinds of interactions with professors, for 
example, to discuss professional issues, to debate research opportunities, and to have informal 
conversations. 

Social acceptance is the focus of the third part of the questionnaire. Students should answer five 
questions considering their feelings, using the 4-point Likert scale about frequency. The ‘I feel accepted 
by other students’ (F1) sentence investigates if students recognize that they are accepted and welcome 
by other students (specially the veterans, which can be in college or can have already undergraduate). 
The ‘I feel accepted by the school’ (F2) question studies the acceptance feeling by the school, including 
professors, technical and administration staff. The ‘I feel alone’ (F3) topic identifies if students feel alone 
and isolated. The ‘I feel part of the community’ (F4) sentence addresses directly the belonging need. 
The ‘I feel motivated’ (F5) question and the ‘I feel engaged’ (F6) sentence investigate the degree of 
motivation and engagement in students. At the end of the questionnaire, students can also add general 
comments. 

2.2 Results 
The figures below present the results of the research. Figure 1 supports the findings related to social 
identification and uncertainty reduction. Eighty seven percent (87%) of students agree or strongly agree 
that they know the community traditions (K1). The vocabulary (K2) used in the community is mastered 
by students. These are important results, demonstrating that students comprehend the community 
culture. Regarding the structure of the community, the expressive majority of students confirms that they 
know the entities of the academic center (K3) and the students’ initiatives (K4). Moreover, 85% of 
participants report to participate of some initiative (including those mentioned in K3 and K4). Regarding 
the honor code (K5), all students agree or strongly agree that they are aware of it. It is grateful to observe 
that, even with the pandemic, students practice the same values. Such values guided the creation of 
the academic community and they continue to support the entire network connected to the school.  
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Figure 1. Students’ feedback about social identification and uncertainty reduction during COVID-19 outbreak. 

Aspects related to social interaction and social exchange are indicated in Figure 2. Thirty two percent 
(32%) of students never or sometimes interact with peers in the same class (I1). It is alarming, since it 
can compromise the group cohesion and identity. Moreover, depending on the students’ personality, 
limited social interaction can have physiological effects and can damage learning too. The missing of 
interactions is intensified when considering interaction with other classes (I2) and other years (I3), with 
respectively 38% and 58% of sporadic interactions (here including responses ‘never’ and ‘sometimes’). 
Interactions with veterans are especially important to transfer experiences and values, in a way to 
strength and perpetuate the community culture. The presented results is then a concern to the 
community, since such students could not be prepared in the future to continue the dissemination of the 
culture. During COVID-19 outbreak, students experience many restrictions to communicate with 
professors. Eighty seven percent (87%) of students never or sometimes interact with professors to talk 
about academic topics (I4).  A question of a student is very important, since it aids him/her to 
comprehend a topic, it supports professors to identify improvements in the material, and it stimulates 
reasoning of other students (which can drive other investigations and questions). Participants recognize 
that professors are available, however the online scenario somehow block conversations. Only 4% of 
students have an interplay with professors beyond the course boundary (I5). It is a critical issue too. By 
interacting with professors, students could have the opportunity to discuss ideas and opportunities, in a 
way to develop themselves. 

 
Figure 2. Students’ feedback about social interaction and social exchange during COVID-19 outbreak. 

In Figure 3, it is possible to verify the results of feelings related to social acceptance. Forty two percent 
(42%) of students never or sometimes feel accepted by colleagues. Moreover, 68% of students perceive 
themselves not accepted by the school (F2). Thirty three percent (33%) of students feel alone (F3) 
frequently or always during COVID-19 pandemic. Even with problems related to acceptance, the 
majority of students (i.e. 35% plus 39%) feel part of the community. Almost half of students report low 
motivation (F5) and limited engagement (F6).  The school administration and the academic center 
already have initiatives towards the maintenance of a caring and supportive environment for students. 
There is a welcoming program to present the community culture to new students. A counselling program 
is structured to give the opportunity to students choose a professor as mentor. The academic center 
has a new department (called CARE), whose goal is to aid students, for instance by organizing online 
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discussions with students and invited psychologists. However, the results in Figure 3 indicate that there 
is a need to propose and implement new strategies especially during the outbreak, in order to make 
students to perceive their importance and to feel accepted. 

 
Figure 3. Students’ feedback about social acceptance during COVID-19 outbreak. 

The comments of students, made in the questionnaire, are described here. Some student reported to 
have the impostor syndrome and to believe to be the unique individuals with problems during the 
outbreak. Many students recognized to have a good relation with peers, but the social isolation impairs 
them to experience and strength such relations. Students commented about the need to improve the 
interactions between students and professors. Some students explained that they would like to know 
more about the school (for instance, its traditions) and to be more involved with the school (for example, 
participating in events). 

3 CONCLUSIONS 
This paper studied the sense of belonging of students in an Engineering institute during the COVID-19 
pandemic, when students have remote classes to cope with the directives of social isolation. I found that 
the academic community succeeded in transmitting its culture and structure to the new students. 
Students follow the honor code, respect the community values, know about the traditions, use the same 
vocabulary, and contribute to the community initiatives. The interaction with peers occurs, but less than 
students desire. The interaction between students and professors is reduced, being restricted to the 
explanation of doubts.  Around half of students do not feel accepted by peers and by school. Students 
report to feel loneliness. Despite of the reported issues, the majority of students consider themselves as 
community members. Approximately 50% of students are able to keep motivation and engagement. 
These initial results indicate that the pandemic indeed affected negatively many aspects related to the 
sense of belonging of students. The academia has then the challenge of exploring ways to overcome 
isolation barriers and making students (especially the new ones) to feel acceptance and to recognize 
their relevance to the entire educational scenario. 
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FEEDBACK OF ENGINEERING STUDENTS ABOUT REMOTE 
CLASSES DURING COVID-19 PANDEMIC 
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Abstract 
The emergence of COVID-19 pandemic made academia to reason about strategies to continue efforts 
to keep education quality. Remote classes then gained strength and became a well-accepted solution. 
This paper investigates how Engineering students perceive the remote classes during the outbreak. 
Students reported to be satisfied with online classes, considering classes effective and interesting. 
Besides the advantage of time flexibility, students recognize that remote learning demands more self-
organization and can make teamwork difficult. Students also face problems, including limited social 
interactions, anxiety, isolation, low motivation and reduced engagement. The research results indicate 
an opportunity to create and validate hybrid courses, mixing online and face-to-face moments, in order 
to improve students’ well-being and learning outcomes. 

Keywords: Engineering, students, remote classes, online learning, COVID-19, pandemic. 

1 INTRODUCTION 
The emergence of COVID-19 pandemic, and the associated risks of transmission, made academia to 
reason about new possibilities and strategies to continue efforts to keep education quality. By respecting 
the required isolation to limit the spread of the disease, remote classes gained strength and became a 
well-accepted solution, characterizing an unprecedented change in global education [1]. Remote 
classes are mainly classified in two models: synchronous and asynchronous. In synchronous model, 
professors conduct lecture or activities to students in a live session. In asynchronous model, professor 
pre-record the class and students watch later [2]. Courses can be designed to mix both synchronous 
and asynchronous models, in a way to be attractive and effective.  

Engineering education is particularly interesting, since it requires the adequate integration of theory and 
practice [3],[4],[5]. Online learning has advantages, such as the possibility to invite lectures and experts 
from distinct places, eliminating mobility costs. Time flexibility is other positive aspect of remote learning, 
since students can see pre-recorded classes multiple times and in a convenient moment to them [6][7]. 
Engagement of students is a critical issue in remote classes, so professors have to find ways to involve 
students in an effective way, by keeping their interest and enthusiasm in learning [8],[9]. Lockdown and 
social distance can affect negatively online learning, for instance, by reducing feelings of belonging and 
by increasing psychological stress, which can in turn disrupt learning [1],[10],[11].  

In this paper, I investigate how Engineering students perceive their remote classes during the pandemic. 
I designed a questionnaire to understand if students are satisfied with remote classes, considering 
aspects as learning effectiveness, technical challenges, time flexibility, required students’ organization, 
and teamwork.  I evaluate if students miss class routine, and if they can interact with peers and 
professors in a desired way. Other assessed aspects include feelings regarding isolation, stress, 
motivation, engagement, and screen time. The paper is organized as follows. In Section 2, I explain the 
experiment and present the results. Sections 3 concludes the work, indicating the main outcomes. 

2 STUDENTS’ EXPERIENCE IN ONLINE LEARNING 
In order to capture students’ experience with remote classes, I designed a questionnaire and submitted 
it to 31 engineering students of an Engineering institute called ITA [12]. Students where in the second 
year of a five-year Engineering course and the majority of their online classes follows the asynchronous 
mode. Here I present the structure of the questionnaire, and discuss the results. 

2.1 Investigated Aspects 
The questionnaire has four parts. The first part focuses on assessing learning aspects. It has seven 
sentences to be answered using a 4-point Likert scale about agreement. The possible values are 
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strongly disagree, disagree, agree, and strongly agree. I opted to eliminate the neutral value (in the 
middle of the scale), in order to stimulate a more clear positioning in the feedback. The ‘Learning is 
effective’ (A1) question aims to understand if students have an effective learning in remote classes, i.e. 
if they can really learn and practice subjects. The ‘There are technical challenges’ (A2) sentence asks if 
students consider that online classes can provide technical challenges, being interesting and 
challenging. The ‘I like the time flexibility’ (A3) item refers to the flexibility inherent to online mode, for 
instance the possibility of watching the video classes when desired in case of asynchronous courses. 
The ‘I am satisfied’ (A4) question detects the overall satisfaction of students regarding the experienced 
classes taken remotely. The ‘Self-organization is required’ (A5) sentence indicates if online classes 
demands more self-organization by students, in a way to be up to date with contents and activities. The 
‘The quality of classes is adequate’ (A6) item investigates if the classes are well prepared and organized. 
The ‘Teamwork is complicated’ (A7) question assesses if students consider difficult or impeditive to 
develop activities in group remotely. 

The second part of the questionnaire studies the social interactions of students considering their online 
reality. Five sentences are used here. The possible responses (never, sometimes, frequently, and 
always) correspond to a 4-point Likert scale about frequency. Again, the neutral answer was 
disregarded.  The ‘I miss class routine’ (B1) item evaluates if students miss the routine of the face-to-
face classes, where they could met colleagues and professors. The ‘I miss interacting with colleagues’ 
(B2) question investigates if students desire to increase the interactions with their peers, as they already 
have during traditional classes. The ‘I miss interacting with professors’ (B3) sentence is similar to the 
previous, but it focuses on interactions with professors. The ‘I miss really getting to know professors’ 
(B4) item refers to the desire to experience the relation properly with professors, and not just interact 
punctually (in case of doubts, for instance). The ‘I feel professors as mentors’ (B5) question assesses if 
students consider the professors as mentors in the learning process. 

The feelings are the focus of the third part of the questionnaire. Students should answer five questions, 
using the 4-point Likert scale about frequency. The ‘I feel isolated’ (C1) sentence indicates if the students 
feel alone in remote learning. The ‘I feel anxiety’ (C2) item evaluates the degree of anxiety in students. 
The ‘I feel motivated’ (C3) question assesses students’ motivation in experiencing the online learning. 
The ‘I feel engaged’ (C4) sentence refers to the engagement of students in participating of online 
classes, including studying subjects and developing activities.  The ‘I feel uncomfortable with time on 
computer screens’ (C5) item detects if the time using computer screens to fulfil classes’ requirements 
can disturb students.  

In the last part of the questionnaire, students respond (with yes or no) if they desire to return to face-to-
face classes in the future. They also provide feedback about how to integrate the best practices of face-
to-face classes and remote classes. 

2.2 Students’ Feedback 
Results of the research are presented in the figures below. According to Figure 1, 87% of students agree 
or strongly agree that online learning is effective (A1). It is a good result to know that the efforts in moving 
to online mode have reached positive outcomes. Other important finding is that the remote learning is 
able to provide technical challenges (A2) to Engineering students, so their academic education is not 
compromised. Time flexibility (A3) is the greatest advantage of online classes, where 19% of students 
agree and 68% strongly agree with that. In general, the majority of students are satisfied (A4) with the 
remote learning. However, 23% of students complain about low satisfaction, which is probably related 
to the missing of interactions (presented later in Figure 2). Students recognize that online classes require 
more organization (A5) by them, in a way to deal with the demands of all disciplines. The majority of 
students answer that the remote classes have good quality (A6), which confirms that it is possible to 
offer courses with high acceptance even in online mode. Regarding teamwork (A7), almost half of 
students (i.e. 32% plus 16%) consider that to develop work in online groups is difficult. 
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Figure 1. Students’ perceptions about learning aspects in remote learning. 

Figure 2 presents the results regarding the social interaction of students in online learning. Considering 
Figure 2, 67% of students frequently or always miss class routine (B1). It is a significant number of 
students that can achieve better learning outcomes when experiencing face-to-face interactions. 
Seventy eight percent (78%) of students frequently or always miss interacting with peers (B2). Such 
interaction can be beneficial to learning, since students can study together and support each other. Sixty 
eight percent (68%) of students frequently or always miss interacting with professors (B3), since in online 
learning students in general contact professors only in cases of doubts. Moreover, 81% of students 
frequently or always would like to know their professors in fact (B4), which means to have more 
opportunities to discuss topics related to classes, but also conversations about other academic and 
professional issues. A high number (i.e. 45% plus 20%) of students recognize professors as mentors 
(B5) in online classes, in a way that professors can present subjects and drive learning and discovery. 

 
Figure 2. Students’ perceptions about social interactions in remote learning. 

Results regarding the feelings of students during online classes are shown in Figure 3. Almost half of 
students frequently or always feel isolated (C1). Thirty nine percent (39%) of students recognize to be 
anxious (C2), frequently or always, in remote learning. It is a concern to education, since isolation and 
anxiety can disrupt learning. Only 35% of students is frequently or always motivated (C3), which 
indicates a low motivation of students. Nearly half (i.e. 29% plus 26%) of students is really engaged with 
the remote classes (C4). It is again a problem, since learning benefits from engagement. Forty five 
percent (45%) of students are frequently or always uncomfortable with the high number of hours in front 
of computer screens (C5) that they need to fulfil the online activities. 

10%
6%

10%

13%
6%

10%
13%

16%
19%

42%

58%
45%

19%
45%

26%
39%

32%

29%
49%

68%
32%

52%
42%

16%

0% 20% 40% 60% 80% 100%

Learning is effective (A1)
There are technical challenges (A2)

I like the time flexibility (A3)
I am satisfied (A4)

Self-organization is required (A5)
The quality of classes is adequate (A6)

Teamwork is complicated (A7)

Strongly disagree Disagree Agree Strongly agree

16% 19%

16%

29%

16%

32%

29%

16%

16%

10%

45%

36%

62%

52%

71%

20%

0% 20% 40% 60% 80% 100%

I miss class routine (B1)

I miss interacting with colleagues (B2)

I miss interacting with professors (B3)

I miss really getting to know professors…

I feel professors as mentors (B5)

Never Sometimes Frequently Always

0756



 

 

 
Figure 3. Students’ feelings in remote learning. 

An expressive number (87%) of students confirm that they would like to have face-to-face classes again. 
They recognize that both face-to-face and online classes have advantages, so they provide suggestions 
about how to conciliate the two modes. One suggestion is to offer some courses in online mode and 
other courses in the traditional mode. It adds flexibility in the Engineering course, aiding students to 
organize their schedule to attend courses, mainly the elective ones. A possibility is to offer the same 
course both online and offline, and let students to choose what they prefer. In this case, it is possible to 
have the same professor offering the course in both modes; or to have distinct professors offering the 
same course in distinct modes. The existence of a website, with all materials organized and always 
available, is an advantage of online classes that can be applied to traditional classes too. One concern 
is that some professors provide only the textual materials, and students need the videos too in order to 
improve understanding. Other problem occurs when the professor indicates only materials of other 
professors, so students do not know the vision of their instructor and what he/she considers more 
relevant to evaluate.  

A suggestion is to structure a course with online parts (considering content explanation, suggestion of 
exercises, and exams) and face-to-face parts (including subjects’ review, exercises’ development, 
laboratory explanation, discussions, practical activities, collaborative practices, and presentations of 
students’ work). According to participants, a positive aspect of online classes is the introduction of 
quizzes to review the studied subjects and/or to assess learning more frequently. The idea is to apply 
quizzes in traditional classes too, but always balancing the total of derivable to avoid students’ overload. 
Students also suggest to keep videos and quizzes in online mode, and to have face-to-face classes to 
review the subjects and to prepare students to the evaluation (including teamwork, laboratory, or exam). 
Participants recognize that the main advantage of traditional classes is the possibility of interactions 
among students and with professors. Such advantage need then to be explored in a hybrid mode. 

3 CONCLUSIONS 
This paper investigated the experience of Engineering students with online learning during the COVID-
19 outbreak. I found that in general students are satisfied with the remoted classes, since they recognize 
the preservation of learning effectiveness and the existence of technical challenges. Time flexibility is 
the better-evaluated aspect in online learning. The majority of students consider that online classes 
demand more organization by students, as they need to organize their time to watch the lectures and to 
perform the activities. Almost half of students believe that teamwork is more challenging in an online 
environment. Students are really facing limited networking, and they desire to have more opportunities 
to interact with other students and professors. A significant number of students report to feel isolated 
and anxious. I also found that online classes can affect negatively motivation and engagement of 
students. Moreover, students complain about the high number of hours spent in front of computer 
screen. Almost 90% of students desire to have face-to-face classes again, but they understand the 
importance of preserving the advantages already acquired with online classes. The research results 
indicate an interesting possibility to combine online classes and face-to-face classes, in order to 
maximize the positive aspects of both modes. Educators and experts have the opportunity to create and 
validate hybrid courses, aiming to improve students’ well-being and to reach better learning outcomes. 
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SURVEY OF THE CURRENT SITUATION OF THE IMPLEMENTATION 
OF POLYTECHNIC EDUCATION IN KINDERGARTENS AND 

PRIMARY SCHOOLS IN THE CZECH REPUBLIC 

R. Štěpánek, V. Švrčinová, S. Slovák, P. Dostál 
University of Ostrava (CZECH REPUBLIC) 

Abstract 
From a long-term point of view the educational system of the Czech Republic faces with the current 
issue of integrating the field of polytechnic education into its curriculum. This long-underestimated 
situation is to be changed in the near future by a sophisticated STEM system (Science, Technology, 
Engineering and Mathematics), representing one of the key competencies within the new concept of the 
curriculum. Improving the quality of polytechnic education will be bulit on supporting preschool age 
children and, within the adherence to pedagogical principles, on developing their technical thinking at 
all levels (practical, visual, intuitive and conceptual thinking) with an emphasis on the practical 
applicability of skills. Equally important is to develop fine motor skills and technical creativity in 
connection with new technologies, including teacher training in the given areas, but also the involvement 
of practitioners in teaching. The presented article aims to present the current state of implementation of 
polytechnic education and current needs of schools in the Moravian-Silesian region. The preparatory 
and testing phase took place as a subject of activity of the project Local Action Plan for the Development 
of Education of the Municipality with Extended Competence Ostrava and a total of 120 respondents 
from primary schools, kindergrtens and art schools took part in the survey, of these 20 respondents 
answered two questionnaires separately (primary and kindergarten), 67 questionnaires came from 
primary schools, 66 questionnaires from kindergartens and 7 from elementary art schools. In total, we 
analyzed 140 questionnaires. The authors of this article actively participate in the solution of this project 
and participated in the preparation of a questionnaire for the survey. 

Keywords: evaluation of teachers, pedagogy, polytechnical education, pupils. 

1 INTRODUCTION  
The word polytechnic comes from the Greek word poly, "many" + technikós, "art", "ability", colloquially 
also only technique [1]. In recent years, we have worked with the definition of "polytechnic education", 
exclusively in secondary and higher education, which defines polytechnic education as an education 
providing knowledge of scientific principles and sectors of production, technical knowledge and technical 
skills in general [2]. Polytechnic education in a modern sense must be incorporated into the period of 
preschool pedagogy, so it is closely connected with activities in kindergarten.  

The main goal of polytechnic education in kindergartens and subsequently in primary schools is the 
systemic didactic effect of the teacher on the cognitive, affective and sensorimotor learning objectives 
leading to the acquisition and deepening of pupils' knowledge, work skills, habits and attitudes. Other 
important goals include the practice of handling activities leading to the development of fine motor skills 
- working with tools, utensils and materials or the student's reflection on the relationship between 
technology and the environment. Equally important is the affective component in the sense of supporting 
a positive relationship of students to technology in everyday life. 

If we compare the situation in the Czech Republic with abroad, we find that in some countries a separate 
subject focused on technology or work has never existed in primary schools or has been canceled in 
recent years [3]. These topics are then included in more broadly conceived subjects [4,5,6]. In other 
countries, these separate subject exists, for example in the United Kingdom, Slovakia, Denmark and 
Sweden. 

Primary school (K-6) technology education in The Netherlands is part of an integrative learning domain 
called ‘natuur en techniek’ (nature and technology), which was introduced around the year 2000, but is 
structurally implemented in only a small number of curricula. For the entire learning domain, seven 
standards are formulated, two of which are specifically concerned with technology education: (1) pupils 
learn to find connections between the functioning, design, and use of materials of products in their own 
environment, and (2) pupils learn to design, realise, and evaluate solutions for technical problems [7]. 
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Polytechnic education in the Czech Republic pursues even higher goals than work education, as it seeks 
to ensure that students acquire not only selected manual skills in working with materials (which can be 
used interdisciplinary - for example, training in drawing materials can be combined with mathematics), 
but also awareness of key processes in technology (what is the essence of how things work), the ability 
to learn to control the necessary technical devices and equipment, the ability to apply technical 
knowledge in practice, etc. 

The educational content of the educational field Man and the World of Work at primary school is divided 
into four thematic areas, all of them are compulsory for the school: 

 
Figure 1. Thematic areas Man and the World of Work for the primary school 

At lower secondary school, the educational content is divided into eight thematic areas: 

 
Figure 2. Thematic areas Man and the World of Work for the lower secondary school 

The thematic areas at lower secondary school make an offer, from which the thematic area The World 
of Work is obligatory, and schools select at least one other area from other areas according to their 
conditions and pedagogical intentions. Selected thematic areas must be implemented in full. The 
thematic area World of Work is compulsory for all pupils in full and due to its focus on the choice of 
future job, it is appropriate to place it in the highest grades of the lower secondary school [8]. 

Basically, we can distinguish two levels ensuring quality polytechnic education of pupils. 

1. The quality of education depends on the teacher’s abilities, knowledge and his/her own desire to 
improve, consequently, the quality of the activity of the polytechnical education institution mainly 
depends on the teachers’ high-quality activity, their ability to continuously improve and develop their 
competences, therefore, professional development processes become inevitable as a factor 
determining the development of the individual and the organization and the professionalism of the 
teacher. A very important factor is also the teacher 's approval and the connection of the pedagogical' s 
professional life with the practice of a modern company in the manufacturing industry. 

2. For the implementation of polytechnic education, schools need well ensured conditions of material 
and didactic aids, including workshops and laboratories, which comply with the correct principles of 
safety according to applicable European standards. The key aspect of the issue is also based on the 
regular interval of the supply of a sufficient amount of financial subsidies, thanks to which the school 
carries out regular maintenance and renewal of tools, machinery, purchase of consumables, or 
payments of external staff from expert teams.These high demands on the conditions for the 
implementation of polytechnic education must be met, because otherwise the teaching of polytechnic 
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subjects is a formalism, demotivating for students, exhausting for teachers and as a result does not 
achieve the expected outcomes. 

2 METHODOLOGY 
The presented article aims to present the current state of implementation of polytechnic education and 
current needs of schools in the Moravian-Silesian region. 

The preparatory and testing phase took place as a subject of the project activity Local Action Plan for 
the Development of Education of the Municipality with Extended Competence Ostrava, project 
registration number: CZ.02.3.68/0.0/0.0/17_047/0009132. The online survey was launched on March 1, 
2021, and data collection was closed on March 14, 2021. A total of 120 respondents from primary 
schools, kindergartens and art schools participated in the survey. Of these, 20 respondents answered 
two questionnaires separately (primary and kindergarten), 67 questionnaires came from primary 
schools, 66 questionnaires from kindergartens and 7 from primary art schools. A total of 140 
questionnaires were analyzed. 

The main goal of the exploratory survey was to find out what are the current preferences and needs 
of selected schools in the Moravian-Silesian Region in the issue of practical implementation of 
polytechnic education. 

Another aim of the paper is to interpret the views and recommendations of kindergarten and primary 
school teachers in the Czech Republic and compare international experience with other countries that 
would improve the preparedness of these institutions in an inclusive approach to polytechnic education. 

Respondents answered a total of 14 questions: 

1 Does your school have enough funds to equip workshops? If so, where do these funds come 
from? 

2 Does your school have educational materials for polytechnic education and a sufficiently equipped 
workshop/sufficient aids for teaching children/pupils? 

3 Does your school cooperate with high schools, universities or technical research institutes? If so, 
which secondary schools, universities or research institutes do you cooperate with? 

4 Does your school cooperate with other kindergartens/primary schools in the field of polytechnics? 
5 Does your school cooperate with parents in the field of polytechnic education? 
6 Does your school support children's/pupils' interest in the field of polytechnics by connecting 

knowledge with everyday life and future occupations? 
7 Who is in charge of teaching workshops in your school? 
8 Would you welcome an external or shared expert for teaching polytechnic workshops? 
9 Do you have sufficient financial resources to provide an external expert for teaching workshops 

and dividing children/pupils into smaller groups for polytechnic teaching? 
10 Does your school use the programs "Small Technical Universities", "Improve your technique 

(VŠB-TUO) or similar programs for experiential learning?" 
11 Does your school participate in polytechnic competitions? 
12 Does your school support individual work with children/pupils with a special interest in 

polytechnics? 
13 Does your school use ICT in the development of polytechnic education? 
14 Is your school interested in training teachers in the field of polytechnics?  

Due to the scope of the survey, in the third part we will analyze only selected results. 

3 RESULTS 
Exploratory question 2: Does your school have sufficient educational materials for polytechnic 
education and a sufficiently equipped workshop/sufficient teaching aids for pupils?  
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Figure 3. Comparative results from kindergartens and primary schools in the issue of equipping with 

educational materials and material-technical base. (Source: Own processing) 

The results show a big difference between kindergartens and primary schools. As many as 80 % of 
kindergartens state that their workplace has educational materials available for polytechnic education 
and a sufficiently equipped workshop/sufficient aids for teaching pupils, only 20 % of kindergartens find 
this provision insufficient. At primary schools we already received only 54 % of positive answers and 46 
% of negative ones, which clearly indicates the absence of polytechnic teaching materials and equipped 
workshops. 

Exploratory question 4: Does your school cooperate with other kindergartens/primary schools in the 
field of polytechnics? 

 
Figure 4. Comparative results from kindergartens and primary schools - the issue of cooperation in the field 

of polytechnic education with other institutions of the same character. (Source: Own processing) 

Cooperation between institutions of the same type in the field of polytechnic education is at a very low 
level. Almost ¾ (or 73 % in kindergartens and 72 % in primary schools) did not establish any cooperation 
in this direction. 

Exploratory question 6: Does your school support pupils' interest in the field of polytechnics by 
connecting knowledge with everyday life and future job? 

0762



 

 

 
Figure 5. Comparative results from kindergartens and primary schools - the issue of supporting pupils' 

interests in the field of polytechnics and its knowledge connection with everyday life and future job.  
(Source: Own processing) 

In both types of institutions, the issue of the interconnection of polytechnic education with the knowledge 
portfolio in the field of everyday life is given a lot of space. We received a positive response from 98 % 
of kindergartens and 91 % of primary schools. 

Exploratory Question 14: Is your school interested in training teachers in the field of polytechnics? 

 
Figure 6. Comparative results from kindergartens and primary schools - the interest of further education of 

teachers in the field of polytechnics. (Source: Own processing) 

As can be seen from Fig.6., the vast majority of primary schools and kindergartens would like to educate 
their teachers in the field of polytechnic education, so it is necessary to satisfy this demand with well-
accredited courses led by experienced teachers who pass on many ideas and tips to enthusiastic 
teachers of primary schools and kindergartens throughout the Czech Republic. 

4 CONCLUSIONS 
From the results of the regional measurement, partial results were presented, these results analyze the 
situation in the area of the current state of implementation of polytechnic education at kindergartens and 
primary schools in the Czech Republic. 

The second exploratory question clearly shows the preferential difference between the two institutions, 
where kindergartens are probably better prepared in the field of polytechnic education, where up to 80 
% of kindergartens representatives state that their workplace has educational materials for polytechnic 
education and a sufficiently equipped workshop/sufficient teaching aids for pupils. 
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The weakness was revealed by the survey in question no. 4, when it was found that in the field of 
polytechnics, only one in four institutions cooperates with each other, so there is no active exchange of 
experience between teachers, and in this sense the situation needs to be rectified. 

Both types of schools try to support pupils' interest in the field of polytechnic by connecting knowledge 
with everyday life and future job, and they are also interested in educating their teachers in the field of 
polytechnic education. The Department of Technical and Vocational Education, Faculty of Education, 
University of Ostrava is open to this idea and ready to help institutions to implement specific 
requirements, either on the basis of individual courses, training, lifelong learning or on the basis of a 
bachelor's degree. 
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Abstract 
The acceleration of scientific and technological progress, the increasing role of digitalization and the 
knowledge economy are the most important features of the world economic development. It is necessary 
to form the country's education system in accordance with international standards, openness to the 
global environment, and intercultural interaction. 

Universities have become active actors in the development of the world economy, a group of world-
class universities has formed, which is significantly ahead of other representatives of the higher 
education system. The priorities in the system of universities internationalization have changed: along 
with the traditional processes of partnership and mutually beneficial exchanges on the basis of 
cooperation, internationalization has transformed into a competition between universities for recognition, 
a high place in the rankings, business to attract the best students and staff. 

For many universities, the task of conducting a comprehensive assessment of the level of 
internationalization of their international activities, setting priorities and directions for increasing the level 
of internationalization is urgent. However, the impact of the current stage of internationalization requires 
the development of fundamentally new approaches to the implementation of these tasks. 

In the presented study, the authors have built a three-stage methodology for assessing the level of 
university internationalization, based on the following blocks: factors of internationalization, reflecting all 
areas of international activities of universities; clusters of universities, allowing them to be ranked 
according to the level of international activity and to identify them as "candidate", "master" and 
"grandmaster", university growth points, determined using strategic analysis of the external and internal 
environment, as well as the internationalization index. 

With the help of the author's methodology, it is possible to carry out a gradation of all universities by 
clusters for the further development of an effective internationalization strategy. 

Keywords: World class universities, internationalization of higher education, clustering of universities, 
factors of internationalization. 

1 ABOUT INTERNATIONALISATION AND NEW TYPES OF UNIVERSITIES  
The internationalization of HE went through several stages in its development. At its present stage, 
formed under the influence of globalization, the content of internationalization forms has changed. If 
such forms of HE internationalization as the export of educational services, the mobility of students and 
lecturers have been worked out in detail in the scientific literature, the development and improvement of 
the international educational process, which includes educational process, international partnerships, 
the internationalization of research, the role of a provider of educational services has not been 
sufficiently researched. 

At the same time, universities have become active actors in the development of the world economy. The 
competitive struggle of universities for a high place in the rankings, the recruiting business to attract the 
best personnel is developing along with the processes of partnership, mutually beneficial exchanges 
based on cooperation, mutual funding and the creation of network educational institutions. 

There is a large number of studies devoted to the development and internal dynamics of institutional 
differentiation in higher education [1,2,3,4]. In many countries, higher education institutions also differ 
by reputation and prestige, and in some countries these differences have been reinforced by educational 
policies in recent decades [5,6]. 
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Besides this vertical differentiation of educational institutions, there is also horizontal differentiation within 
higher educational institutions, i.e. growing diversification of programs, courses and fields of study [7]. 
Goglio and Regini describe a shift in the key goal of differentiating European higher education from creating 
a professional track related to labor market demand in the 1960s and 1970s, to vertical differentiation, 
when universities began to compete for resources and prestige from the 1990s onwards. [8]. 

The changing architecture of the international higher education market is accompanied by the 
emergence of new entities: world-class universities (WCU) [9,10]. This universities have significantly 
detached themself from other elements of the higher education system. They form the international 
standards for HE development. A world-class university is a scientific and educational institution that 
has a recognized excellence in research on current and classic topics and provides high-quality 
educational services in demand [11]. 

The problem of developing a strategy for increasing the internationalization of modern universities is 
rather difficult due to the scattered information about market participants, the difficultly predictable 
competitive status of the objects under consideration. At the moment, the literature describes diverse 
and scattered Russian and international studies of university clustering in scientific, educational, 
innovative and social areas [12,13,14]. 

The purpose of the presented article is to develop a mechanism for assessing the internationalization of 
differentiated universities based on the author's methodology that consist of the factors of 
internationalization and cluster analysis. 

2 METHODOLOGY 
Studying the existing methodological approaches to evaluate the internationalization of universities in 
order to participate in rankings of various levels, scientists in their research increasingly use particular 
indicators, such as: the proportion of foreign students; proportion of students participating in outgoing 
academic mobility; proportion of foreign faculty members; the number of online courses on foreign 
platforms; share of publications indexed in foreign databases and other. 

In other words, there is a group of specific indicators aimed at assessing the level of internationalization 
in the field of higher education; Russian scientists also mainly focus on particular indicators based on 
financial, educational and scientific indicators of the university's activities. However, in each individual 
case, the factors were used separately. 

The author's approach to evaluate the level of internationalization of universities eliminates the noted 
shortcomings, is aimed to build a combination of factors, allows for a comprehensive assessment and 
includes the following points. 

Seven factors are the basis for evaluation the internationalization of universities [15]. We have organized 
them by following steps: 

• Taking as a basis 19 factors of internationalization, obtained on the basis of directed content 
analysis of scientific literature; 

• Preparation of information on 19 factors for further loading into the spss program (work with an 
expert group consisting of representatives holding high positions in the field of education, 
combining scientific, administrative and pedagogical activities related to the internationalization 
of education. The work was carried out in the form of questionnaires (applications) using oral and 
written interviews, while the experts had to record the significance of factors from 1 to 7 [16]; 

• Structuring the data array based on the input of expert data into the statistical data processing 
program - SPSS. 

Comparison of the values obtained because of factor analysis made it possible to structure the array of 
the considered data and obtain 7 grouped factors (Table 1). 
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Table 1 – Factors of internationalization  

№ Theoretical variables The resulting factors 
1 Government funding Financial resources 

 
 

Research income 
Income from students 
Endowment fund contributions 

2 Number of programs in English International interaction 
 Number of foreign students 

Number of foreign faculty 
3 Academic reputation University reputation 

 Number of teaching staff with a scientific degree 
Reputation with employers 
Number of programs that have passed international accreditation 

№ Theoretical variables The resulting factors 
4 Average mark of entrance examinations Competitiveness of students 

The ratio of the number of students and lecturers  
The number of students victories at the Olympiads 

5 The number of subscribers in the social networks of the university Transparency 
Number of online courses hosted on major online platforms 

6 Number of publications in Scopus and WoS Publication activity 
Number of publications per scientist 

7 The number of hostels, sports grounds, cultural facilities, a medical unit Level of infrastructure  

The differentiation of universities by the level of internationalization based on seven factors of 
internationalization is determined by three clusters: "Candidate", "Master" and "Grandmaster". 

To conduct cluster analysis, together with the expert group, 2 leading factors were selected: "financial 
resources" and "international interaction", as dominating at the present stage of internationalization of 
HE [17].  

Clusters show the differentiation of the level of development of higher educational institutions. In order 
to determine the location of a university that is not participating in the study, the cluster can be 
approximated by a linear function. The author has developed an index of internationalization of the 
cluster based on the analyzed 32 universities according to 7 factors of internationalization. 

𝐼	"# =	
$м%$ф%$р%$к%$т%$п%$инф

&
,  

Ii – value of the factor “international interaction”  
If – value of the factor “financial resources”  
Ir – value of the factor «university reputation» 
Ic– value of the factor «competitiveness of students» 
It – value of the factor «Transparency» 
Ip – value of the factor «Publication activity» 
Iinf – value of the factor «Level of infrastructure» 

For each cluster, the clustering internationalization index was calculated, the table shows the index for 
the cluster type "Grandmasters", which represents a group of world-class universities (WCU), calculated 
on the example of 2 leading factors "international interaction" and "financial resources" (Table 2). 
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Table 2. Index of internationalization of the cluster for the type "Grandmasters"  

№ University  Financial recourses  International 
interaction  

Index of the cluster 
internationalization  

1 Dartmouth College  71,0580115 118,4 94,72900575 
2 Columbia University  64,0412119 152,5 108,270606 
3 Ecole Polytechnique (Paris)  78,81410559 139,5 109,1570528 
4 Cornell University  57,94826355 161,4 109,6741318 
5 Yale university  72,95596685 148,6 110,7779834 
6 Brown University  75,82872928 152 113,9143646 
7 Princeton University  82,7764036 146,5 114,6382018 
8 Harvard University  105,0742376 153,5 129,2871188 
9 University of Pennsylvania  141,5303176 158,1 149,8151588 

The value of the internationalization index for this cluster is in the range of 94.7 - 149.8 (calculated using 
the example of two factors). 

3 RESULTS  
The assessment of the university internationalization level is determined according to the author's 
methodology, which makes it possible to identify the type of cluster of the analyzed university to (Fig. 1) 

 

Stage 2 
Analysis of the University's Activities by 

Factors of Internationalization 

Purpose: to determine the growth points of the university 
with the help of strategic analysis of the internal and external 

environment, adapted for the educational sphere 

«Candidate» 29,9£Iic£53,5 

 
«Master» 58,2£Iic£77,2 

 
«Grandmaster» 94,7£Iic£149,8 

Step 1.2. 
Calculate the internationalization index of the university (Iic) according to the formula  

Step 1.3. 
Determine cluster type based on the index value 

Stage 1 Assessment of the university 
internationalization level and 

belonging to the type of cluster 

Purpose: on the basis of the cluster internationalization index, 
identify the type of cluster to which the analyzed university 

belongs 

Step 1.1. 
Create a data base for the analyzed university 
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4 CONCLUSIONS 
It is extremely important to implement evaluation tools proposed in the work to ensure that all university 
stakeholders create an integrated management system for the internationalization process at the 
university. The system of international promotion is effective when there is no division between the 
internationalization of the educational sphere, scientific, innovative and administrative. In this context, it 
is necessary to create an effective infrastructure for the international activities of the university, the 
presence of a number of special international units responsible for the implementation of the strategy of 
international promotion at the university level. 

In conclusion, we note that the presented study was implemented taking into account the dominant 
factors of internationalization, namely, "international activity" and "financial resources". 

In the presented study, the authors have built a three-stage methodology for assessing the level of 
university internationalization, based on the following blocks: factors of internationalization, reflecting all 
areas of international activities of universities; clusters of universities, allowing them to be ranked 
according to the level of international activity and to identify them as "candidate", "master" and 
"grandmaster", university growth points, determined using strategic analysis of the external and internal 
environment, as well as the internationalization index.  
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Conduct a strategic analysis of the external and internal environment with the help of PEST, SWOT, 
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 Step 2.2. 
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PREVENTION PROGRAM AS A TOOL OF PRIMARY INTERVENTION 
IN DRUG ADDICTIONS IN PRIMARY EDUCATION PUPILS 

I. Šuhajdová 
Trnava University (SLOVAKIA) 

Abstract 
The occurrence of socio-pathological phenomena in the school environment is broad-spectrum. 
Truancy, bullying, delinquency or drug problem can be included here. Drugs and drug addiction can be 
classified as a global social problem. Anyone can turn into any type of addiction at any time. It is 
necessary to realize that the negative effects, consequences and ultimately addiction are not caused 
only by psychotropic substances (alcohol, marijuana, methamphetamine, cocaine, heroin...), which are 
associated predominantly with the adult population, but also impulsive and addictive disorders (addiction 
on the Internet, computer games, phone calls, serials, selfies, etc.), which increasingly concern young 
generation. The contribution concentrates on primary education pupils from the perspective of non-
specific drug addiction intervention in the school environment. It aims to point at the intervention program 
as a tool of primary prevention in the school setting through the results of a specific implemented and 
evaluated intervention program with 24 participants from primary schools. Based on the results of the 
pre-test and post-tests, which were carried out in a semi-structured interview, a positive impact of the 
implemented intervention program can be observed not only on the pupils’ knowledge in the declared 
issues but also their views on the issue itself and drug addiction intervention. 

Keywords: drug, drug addiction, intervention, prevention program, pupil, primary education. 

1 INTRODUCTION  
According to Piťo & Piťová (2010) [1], the drug itself can be defined as an addictive substance, a 
narcotic, or a medicinal substance of plant or animal origin. According to World Health Organization 
(WHO), every substance that can change one or more functions of a living organism after introducing it 
can be defined as a drug (Lietava, 1997: 13) [2]. It can be observed that there is a number of 
terminological delimitations of the term drug, but it can be found that they do not differ significantly in 
terms of their content. By analyzing, comparing, and synthesizing the definitions as mentioned above 
thus there can be, according to Stančiak & Novotný (2011) [3], discussed the following properties of a 
drug: it has a psychotropic effect, affects perception of reality, changes the mood of an individual, can 
cause serious health problems, even death. It is necessary to realize that the negative effects are 
triggered by drugs, which cause addiction to narcotic and psychotropic substances (alcohol, marijuana, 
cocaine, heroin, etc.), as well as addiction in people with impulsive or addictive disorders (addiction to 
the Internet, computer games, making phone calls, taking selfies, shopping, TV shows, etc.) 

2 DRUG ADDICTION 
Drug addiction thus presents a relation between a drug and the individual, while the drug is dominant. 
Ondrejkovič (2001) [4] claims the drug addiction is a pathological relationship to drugs. The WHO 
defines drug addiction as a state of mental and physical addiction resulting from an interaction between 
the living organism and the drug, characterized by behavioral changes and other reactions that always 
include a compulsion to take the drug constantly or regularly for its psychological effects or to avoid 
unpleasant states resulting from the abstinence from the drug (Lietava, 1997) [2]. For comparison, 
Stančiak & Novotný (2011) [3] relate drug addiction to the compulsive continuation of taking drugs 
(compulsive performance of a specific action), which is related to the attempt to procure a dose, which 
is associated with an individual’s tendency to increase or shorten intervals between taking it or 
performing the action.   

3 PREVENTION 
The term prevention was initially used in medicine. Its projection into other spheres of social life allows 
understanding prevention as the fortifying of positive social conditions and influences through measures 
aimed at decreasing or eliminating the risk of negative life situations (Liba, 2005) [5]. In a school setting, 
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drug prevention presents a set of activities and strategies to prevent the negative consequences of 
taking legal or illegal drugs or performing impulsive or addictive activities. This initiative aims to prevent 
first drug-taking, prevent taking drugs or drug addiction, as well as to reduce the problems related to 
taking drugs in the social setting of the user (Galla et al., 2002) [6].  

Intervention is, after all, too general a term; it is thus necessary to specify further and more concretely 
its expected outcomes. It can be done on the basis of three different levels of prevention, which divides 
it into primary, secondary, and tertiary. This differentiation is the first framework of the formal 
arrangement of prevention (Smiková, 2012) [7]. Primary intervention can also be viewed as behavioral 
prevention aimed primarily at general restriction and discontinuation of the risk factors that can cause 
addiction. It focuses on individual influencing risk factors. Oľšavská (2002) [8] emphasizes that primary 
prevention should be dominant at primary schools because it is necessary to target it at children and 
youth who do not display problems related to addictions. The main aspects of primary prevention are 
primarily information on drugs and their adverse effects. Information is then followed by fortifying 
prosocial behavior, promoting a healthy lifestyle and well-rounded and meaningful life; in the case of 
primary school pupils, it means meaningfully spent leisure time.  

4 PREVENTION PROGRAM 
One of the most effective tools of implementing primary prevention can be a prevention program, which 
Pjatková et al. (2014) [9] understand as a set of methods, procedures, and techniques for achieving the 
goal, for the development of mental processes and functions, personal skills and knowledge that would 
minimize the occurrence of antisocial behavior of an individual or a group. The prevention program 
presents a strategic plan for implementing preventive activities during the school year, which are aimed 
at pupilsst and pedagogic employees. Its compilation is based on monitoring and pedagogical 
diagnostics of pupils’ behavior in a school setting in the previous period. The content of the prevention 
program is organized either thematically (it relates to a specific topic which is dominant in preventive 
activities of the school, e.g., healthy lifestyle) or variably (different prevention activities alternate during 
the school year).  

From the perspective of the content focus, Galla et al. (2002) [6] recognize 12 types of prevention 
programs, i.e., 1. Information programs focus primarily on pupils’ knowledge of drugs and addictions 
and their effects and pupils’ opinions on drugs. It aims to provide accurate and scientifically proven 
information through lectures, discussions, panels, videos, films, frontal teaching, etc., 2. Programs 
aimed at skills and decision-making, the aim of which is striving for improvement of all pupils’ skills to 
know how to correctly and rationally decide whether to take drugs or not. Concurrently pupils learn to 
look for adequate solutions and suitable alternatives. These activity programs prefer skill training; 
therefore, they are carried out as discussions, role-plays, or lectures, 3. Programs focused on making 
pupils commitments, aiming at supporting pupils in avoiding taking drugs or addictive activities, 4. 
Programs aimed at clarifying values helping pupils re-evaluate their values and interests. They use 
various group exercises, discussions, 5. Programs aimed at formulating goals striving to teach pupils to 
acquire specific abilities and skills, which would help them formulate and subsequently achieve the goal. 
They use different instructions, technique demonstration, exercises, 6. Programs aimed at stress 
management aim to teach pupils how to acquire the skills necessary for managing stressful situations. 
They utilize discussion and didactic strategies, 7. Programs aimed at self-esteem aim to develop the 
pupils’ values of self and self-respect, 8. Programs aimed at training skills to resist which aim to teach 
pupils to recognize and subsequently resist the external peer pressure or the environment in general. 
The activities involve discussions and films aimed at demonstrating the existence of peer pressure and 
later also training how to resist this pressure, 9. Programs aimed at training life skills allow pupils to 
acquire a wide range of social skills, primarily communication and relationship. The portfolio includes 
various instructions, training, role-plays, discussions, or lectures, 10. Programs aimed at creating norms, 
the aim of which is to correct pupils’ misconceptions that being addicted is all right or these days even 
“cool,” 11. Programs of assistance, which include primarily intervention and counseling aimed at solving 
problems in pupils’ lives. The activities are carried out in the form of discussions in the classroom setting, 
12. Alternative programs offer pupils activities incompatible with addiction, which means that they aim 
to spend meaningful time on pupils’ leisure. They include sport and art activities primarily.  

5 PEER PROGRAM  
Of all programs of primary prevention, the peer program is considered the most effective. Oľšavská 
(2002) [8] views the peer program as a preventive, targeted, systematic program for children and youth 
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without the experience with regular use of addictive substances. The program consists of personal 
communication of selected and trained peers who cooperate with teachers. During their training, the 
emphasis is placed on developing social skills, which include training in communication skills, empathy, 
assertiveness, active listening, forms of rejection, finding information in terms of drug addiction and its 
prevention. 

According to Biziková (2009) [10], the primary aim of prevention in the school setting is to achieve that 
the pupil has at his disposal the conscious attempt to prefer non-risk behavior and non-threatening 
health lifestyle. School prevention has its specifics, which arise from the developmental specifics of 
pupils. Smiková (2012) [7] discusses a certain succession of prevention. Primarily, information on drugs 
should be very specific, with a constant emphasis on health value. In the following step, it is necessary 
to transform information into rules and habits. The final stage is when these habits change into skills. 
The rule is that the earlier the prevention is implemented, the more effective it will be. The result of 
prevention implemented in this manner are the aforementioned general competencies. According to 
Galla et al. (2002) [6], effective prevention must point at the scientifically significant changes, which will 
reflect in pupils’ behavior and attitudes towards drug abuse, which means that the beginning of drug-
taking is delayed, or the frequency is reduced; social and health risks caused by taking drugs decrease; 
the ability to decide responsively increases and prevention has a lasting effect. 

6 METHODOLOGY 
The prevention program was implemented at the primary level of education. Its main aim was to verify 
the effectiveness of the proposed and implemented prevention program aimed at non-specific 
prevention of drug addictions.  While designing the prevention program, the target competencies of 
prevention of pupils of primary education were taken into consideration. The program was carried out 
between October 2018 and February 2019. During this period, pupils attended 26 meetings aimed at 
primary drug prevention. The condition for selecting activities was that each activity was based on 
experiential learning, which primarily affects the emotional and social components of a personality.  The 
combination of individual work, as well as group work, was used. While selecting methods, the preferred 
methods activated pupils, such as discussion, role-play, skills training. Since the beginning of 
implementing the prevention program, 32 pupils of primary education were involved. The complete 
program, i.e., participation in all activities of the prevention program, was completed by 24 pupils. The 
pupils were between seven and ten years old. To verify the efficiency of the prevention program, the 
method of a semi-structured interview was used. The interview with pupils was conducted before and 
after implementing the prevention program. In both interviews, the pupils were asked the same 
questions. Analysis, synthesis, and comparation were used in the qualitative analysis of pupils’ 
responses. 

7 RESULTS 
The first question investigated whether the pupils had already encountered the term drug and, if so, 
what they understood under this term. In the interview before the program, the term was known to pupils; 
the difference was in its explanation. The pupils either listed the substances they considered drugs 
(cigarettes) or listed the risks of drug use (it can kill us). Before the program, they listed legal (nicotine) 
as well as illegal drugs (marijuana) without knowledge and understanding of this classification. They 
imagined illegal drugs as an object (a syringe). After implementing the program, the pupils understood 
the difference between legal and illegal drugs (prohibited, very dangerous). They could provide an 
example of various types of addictive substances (heroin). 

The second question investigated the reasons people use drugs, as seen by the pupils are. Before 
implementing the prevention program, the pupils listed the reasons for using the drug itself, based 
primarily on the lack of intelligence (because he is stupid) and inability to deal with an unfavorable 
situation (because he is sad, unhappy). After completion of the program, there was a noticeable shift 
towards the environment in their responses, when the influence of the peer group came to the forefront 
of using drugs (his friends persuaded him) and the lack of interest of the environment (nobody wants to 
help him, his parents do not understand him, they do not like him).  

On the contrary, the third question investigated the pupils’ opinions on why people do not use drugs. It 
can be said that the influence of the implemented prevention program was not significant. Pupils already 
before its implementation had stated that the reason for not using drugs was a healthy lifestyle and 
spending leisure time with hobbies and interests. 
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The fourth question investigated the possible risks related to using drugs. Before implementing the 
program, the pupils understood the danger of drugs, had some knowledge of some of its physical 
(shiver) and mental (cry, laughter) displays. After the program, the pupils were able to list also other 
manifestations and illnesses caused by specific addictions (alcohol, nicotine, concerning information 
technologies, and gambling). 

The fifth question investigated whether the pupils had already encountered the term prevention and their 
understanding of this term. Before implementing the program, the pupils did not know the word 
prevention or related to the prevention check-up at the doctor or the dentist. After implementing the 
program, they connected the term intervention with the drug problem, which they viewed as activities 
and actions that should prevent a person from becoming addicted.   

The sixth question investigated whether pupils have elementary knowledge related to parents’ warning 
about the drug danger. The responses indicate that even though the pupils had spoken with their parents 
about the dangers of drugs even before the implementation of the program, a more significant discussion 
in the home environment took place during the prevention program and after its completion when the 
pupils themselves initiated discussions with their parents at home. 

8 CONCLUSION 
Although this paper presents a straightforward prevention program, it is necessary to state that its 
difficulty level corresponds with the age of the program participants, who were the pupil of primary 
education. While designing the individual program activities, the fact that the pupils would not have 
sufficient knowledge of the basic terminology in the matter had to be considered. The implemented and 
evaluated prevention program can be regarded as the first step in implementing school primary 
intervention, which should be familiarization with basic terminology. Subsequently, it is possible to follow 
up with a prevention program of a higher difficulty level in the cognitive, emotional, and conative sphere. 
Based on the results of this evaluated prevention program, the following recommendations related to 
implementing school primary intervention for the sphere of drug addiction: to implement prevention 
programs in school environment regularly, while necessarily taking into account the age category of 
pupils, their current knowledge and experience and thus focus on specific as well as the non-specific 
type of prevention; to create quantitative as well as qualitative opportunities for pupils to meaningfully 
and effectively spend leisure time as one of the key forms of prevention of addiction formation.   

Greater attention in the school environment can be devoted to the socio-moral development of individual 
pupils because knowing the peculiarity of morality, moral judgment of pupils, their value orientation is 
essential in forming their opinions and attitudes to drugs and drug addiction. Drlíková & Ďurič (1992) 
[11] discuss concerning the morality of primary education pupils “moral violence” when the pupils 
recognize and follow the norms and rules not because of conviction, but for the authority of an adult and 
because of the fear of punishment. The fact that the child is careful in drug experimentation at this stage 
of development is therefore not a result of his conviction of the dangers of drugs. They act under the 
pressure of the authority (a parent, teacher, older sibling, classmate) and in the attempt to avoid an 
eventual punishment.  

Novotný (1996) [12], coming from his experience and research, maintains that some pupils are not 
interested in drugs and will never use them. However, the largest group (70%) is formed by pupils who 
do not have their own opinion on drugs. This group is under the most significant threat because it lives 
in a social atmosphere positively oriented to drugs.   

Finally, it is necessary to educate pedagogical and expert school employees in the sphere of socio-
pathological phenomena and on that basis to create an effective model of prevention with an intervention 
plan in the case of occurrence of social-pathological events at school and involve parents of the pupils 
into the prevention activities of the schools. 
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Abstract 
The article touches upon the problem of teaching a foreign language to future specialists in various 
sectors of the national economy. The authors consider that it is necessary to pay attention to the 
development of their ability to identify and apply in their professional activities the national culture code 
of provided goods and services, which has recently become a popular indicator for assessing the 
effectiveness of the economy and industry. The authors prove that one of the main goals of teaching 
English language to future specialists is their acquisition of a new professional cultural competence, 
which determines the knowledge of the deep preferences of the consumer, the ability to identify the 
national psychological characteristics and the skills to apply them in their work for the competent 
organization of production, effective business management and maintenance of a positive image of the 
country on the international market. In connection with the globalization of the world economy, such 
skills and abilities are in demand among young professionals, which makes the research, conducted by 
the authors, actual. The novelty of the research lies in the fact that the concept of the culture code is 
used as the basis of a new competence, the development of which will increase the effectiveness of 
professional English teaching/learning in non-linguistic universities. The authors of the article regard the 
professional cultural competence as a constituent part of the intercultural communicative competence, 
the formation of which is the main requirement of foreign language teaching programs in higher 
educational institutions, and give the characteristic of this new competence, describing its features. To 
study the above problem, the method of empirical research was used which is a pedagogical 
experiment, as well as methods for collecting empirical data which are testing, questioning and 
mathematical and statistical methods of processing the data obtained. The research of the Russian 
culture code for hospitality was conducted. The results obtained in the process of the pedagogical 
experiment showed that teaching a foreign language of a specialty with the elements of the formation of 
the professional cultural competence makes it possible to apply an interdisciplinary approach, providing 
a professional orientation of training and increasing its effectiveness. 

Keywords: non-linguistic university, ESP, culture code, professional cultural competence, promotional 
campaign. 

1 INTRODUCTION  
Hospitality can be defined as a manifestation of sincere concern and kindness towards a foreigner, 
traveler, or anyone who comes to your home. The hospitality industry covers areas such as travel, 
accommodation, catering, conferences, leisure and wellness. Moreover, a key feature of this industry is 
a friendly and welcoming attitude towards guests and customers, which does not contradict the fact that 
the hospitality industry is one of the leading sectors of the economy of any country. 

Psychologically, the word hospitality is perceived as a gratuitous act in relation to the guest, at the same 
time, workers in this area earn a lot of money by providing services to clients. The resulting contradiction 
can only be resolved by the highest quality of services provided. Both the services themselves and the 
people working in this area should always be at their best, in the truest sense of the word, anticipating 
the client's wishes and tactfully fulfilling them. 

How to guess the wishes of your guest? A lot of scientific works are devoted to this. For example, now 
very popular research is based on the study of the media, in order to understand the needs of customers, 
analyzing their feedback, perception, expectations of the services offered [1]. Moreover, consumer 
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market researchers are paying more and more attention to subconscious desires of people [2], trying to 
guess in advance the needs and whims of consumers. 

The need for the hospitality industry to become even more attractive to its customers by discovering 
their ulterior motives has increased this year due to the pandemic that has put the industry on the brink 
of survival and simply destroyed many of hotels [3]. As a result of the restrictions imposed on foreign 
tourism, many travel companies and hotels began to pay more attention to attracting citizens of their 
countries and the development of domestic tourism [4]. 

Thus, the current situation in the hospitality and tourism market determines, as a priority, where the 
efforts of all industry personnel should be directed, the ability and skills of service managers to 
understand and reasonably use the explicit and implicit desires of their potential customers, primarily 
their fellow citizens. 

Our desires arise under the influence of a whole complex of socio-psychological factors. Recently, 
researchers in the field of politics and economics have argued that social values, along with people's 
perceptions, behavior and deeply rooted associations, have a decisive influence on economic growth 
and development of individual industries and the country as a whole. Therefore, they consider it 
necessary to include in their reports the so-called cultural factor or, in other words, the culture code [5, 
6, 7, 8]. 

The relevance of the article is determined by the current difficult situation in the tourism and hospitality 
industry, which requires special knowledge, skills and abilities from modern specialists, in particular, the 
ability to identify and use the culture code of goods and services in their professional activities for the 
effective development of domestic and foreign tourism. 

The novelty of the article lies in the fact that for the first time it is proposed to use the study of the culture 
code of Russia at the lessons of a foreign language of the specialty as a tool for the formation of the 
professional-cultural competence of future specialists in the field of tourism and hospitality. 

The authors of the article set themselves the goal of proving that incorporation into the process of 
teaching a professionally oriented foreign language the tasks of identifying and using in the activity of 
the hotel the cultural code of goods and services not only increases the effectiveness of students' 
mastering foreign languages, but also forms professional and cultural competence in future specialists. 

The phased implementation of this goal consists of solving the following tasks: 
1 To develop the methodology to form students’ ability to identify the culture code of goods and 

services. 
2 Investigate the advertising tactics and strategies used in the field of hospitality based on materials 

in the media and the Internet. 
3 Form students' skills to use the identified culture code in hotel advertising. 

2 METHODOLOGY 
In this article, the authors adhere to the definition of the culture code as a set of information markers 
that allow a person to adequately perceive and respond to the space-time processes taking place in 
society [9]. 

Psychoanalyst and marketer C. Rapaille established a connection between the behavior of people in 
society (including consumerism) and national culture and developed a method for identifying the culture 
code of individual goods and services. The culture code is a national category. Representatives of 
different cultures perceive the same product differently. C. Rapaille managed to bring many companies 
to the world market, which thanks to this approach gained fame and glory. Among his clients are the 
Nestle company, the Chrysler concern, the Ritz-Carlton hotel chain, and others. Having deciphered the 
culture code, it is possible to understand the subconscious impulses that drive a person when choosing 
a particular service. Using this invaluable knowledge in marketing activities, you can conquer any market 
and succeed in any industry. Working with the Ritz-Carlton hotel chain, C. Rapaille proposed to 
significantly raise the chain's image by using the culture code for just one product. As shocking as it 
sounds, he identified the code for toilet paper. As a result of this study, a culture code for toilet paper in 
America was identified - independence and, associated with it, a sense of privacy. On the basis on this 
research, the toilet system was reorganized, after which the hotel chain's revenues increased 
significantly. [6]. 
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After the study was completed, hotel workers were instructed to use the results. All the bathrooms in the 
rooms have been redesigned so that guests experience a stronger sense of independence and privacy 
while in these rooms. The bathrooms were made as large as possible with all kinds of gadgets and 
equipment. Bathrooms have become a paradise where the client could hide from the whole world and 
enjoy complete comfort and peace. Now luxurious bathrooms are an attractive feature. [6]. 

If we compare the results obtained with the study of the Russian culture code of toilet paper, then such 
a code would be “luxury”. The origin of this code is rooted in that period of the USSR, when toilet paper 
was in short supply and difficult to buy. Before the appearance of toilet paper in the Soviet Union, Old 
newspapers were mostly used in the washrooms, and this is one of the reasons (jokingly or seriously) 
why Russians call themselves the most reading nation. It can be assumed that toilet paper, for example, 
with stories printed on it, could be in demand among Russian hotel guests [10]. 

Thus, the study to identify the culture code should consist of several stages. In the first step, the 
recipients are asked to share what they think about the product or service being studied. Their answers 
at this stage are still far from the true culture code of this product, since the answers are based on logic 
or habit. People often repeat what they hear in advertisements or from acquaintances, taking this point 
of view as their own. But this stage is needed in order to tune the participants to the desired topic. In the 
second phase, research participants are in an environment that helps them to relax (for example, 
listening to meditative music). They are asked to close their eyes and remember their childhood, since 
most often it is up to the age of seven that we form stable connotations associated with negative or 
positive experiences. Then the recipients are asked to tell stories from their lives associated with the 
most vivid memory of the studied product. At this stage, people give free rein to their emotions, feelings 
and, as a rule, begin to reveal their subconscious associations. 

3 RESULTS 
To study the above problem, the method of empirical research was used - a pedagogical experiment, 
as well as methods of collecting empirical data - testing, questioning and mathematical and statistical 
methods of processing the data obtained [11]. 

The pedagogical experiment took place at the faculties of tourism and hotel industry of Moscow State 
University of Sport and Tourism and Plekhanov Russian University of Economics. The experiment 
involved control groups and experimental ones, who were engaged in the curriculum for hotel managers 
for a year. The control groups studied marketing in hotels by examining ads in the media and the 
Internet. As a result of their research, the control groups wrote an essay containing analysis of hotel 
marketing and suggestions for improving hotel advertising. Particular attention was paid to the concept 
of "hospitality". 

The experimental groups received the following assignment: 

1 To reveal the Russian culture code of the concept of "hospitality" using the method of C. Rapaille [6]. 
2 To study whether the identified code is used in the marketing activities of Russian hotels. 
3 To offer your own version of using the identified culture code in the hotel's advertising campaign. 
4 To write an essay containing the analysis of hotel advertising from the point of view of hospitality 

in the media and the Internet and your suggestions for improving hotel advertising. 

The study of the culture code of the concept of "hospitality" began with a survey of respondents, the 
number of whom varied from 20 to 30 people. 

The survey session took place in three stages - two stages of direct work with respondents and the third 
stage of analyzing responses. 

At the first stage, students conducted a preliminary survey of participants who had to express their 
opinion about the concept of "hospitality". This stage was considered preparatory and was aimed at 
enhancing the discussion of the concept under study. The respondents gave mostly standard, generally 
accepted answers. 

The second stage took place after the first preparatory stage. The respondents were located so that 
they were as comfortable as possible, they listened to relaxing music for some time (2-5 minutes). The 
students conducting the session asked them to close their eyes and remember the moments when they 
first received guests, or when they themselves were visiting for the first time, or those situations in which 
they experienced strong emotions. After that, the respondents told their stories, mostly from childhood. 
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Children, as a rule, live and are brought up in the conditions of their native culture, therefore their imprints 
bear the imprint of their native culture. Representatives of different cultures react differently to the same 
products or concepts. And, accordingly, the strategies for promoting goods to the markets of different 
countries should also differ, taking into account nationally-specific culture codes [6]. At this stage, the 
respondents gave sincere, emotionally colored answers, in which one could catch deep associations 
with the concept under study. 

At the third stage, the analysis of stories about hospitality took place. Students were instructed to pay 
attention to the structure of the story, to how the respondents told it, in order to analyze what influenced 
negative or positive memories to a greater extent - the biological structure, the structure of the recipient's 
culture, or the structure of the personality of the narrator himself. When choosing a culture code, 
students were advised to give preference to the structure of the recipient's culture, since the purpose of 
the study was the Russian culture code for the concept of “hospitality”. 

As a result of the research, students drew attention to the fact that the distinctive features of Russian 
hospitality can be divided into four areas: 

• Hospitality (you should give plenty of food and drink for a guest, even if it's too much for a guest), 
• Generosity (you should give a guest all the best, even if this is the only bed in the house). If you 

need to entertain a guest, then you do not mind either time or money for this, 

• Cordiality (Russian people are ready to open their souls wide and share the most intimate, even 
if the guest does not expect this from them), 

• Suspicion (surprisingly combined with the previous features). 

After analyzing the stories and memories of the participants about the situations in which they were 
guests or received guests, one feature was revealed that is characteristic of almost all stories - all the 
features of hospitality in Russia are manifested in practice with some excessiveness, which causes the 
strongest positive or negative emotions depending on the situation. Thus, we came to the conclusion 
that the Russian cultural code for hospitality is a full cup, abundance. 

As an example, we provide excerpts from the work performed by students after the research. 

Russian hospitality was formed through the Russian history in the four directions: 

1 The enormous distances caused the fact that it took news a long time to arrive to some of places, 
and residents often only learned about what was going on in the wider world when someone 
visited them. That is why a guest should be "offered food, drink and a bed for a night" before being 
asked any questions and a host should put on a sumptuous feast for their guests and even be 
prepared to spend the last coin to do so. 
The main approach to the food and drinks for a guest in Russia is abundance of everything even 
if it is too much for a guest. 

2 Accommodation and entertaining for a guest should be the best. A real Russian is more than 
happy to accommodate a new guest in his or her house instead of reserving a hotel room for the 
guest. Many Russians who live in small apartments and don't have an opportunity to 
accommodate a guest will feel very upset about that. 

3 Russian curiosity and willingness to engage a guest in conversation and ask him where he is from 
and what his home is like, and to tell him everything about himself from the Russian wide open 
soul, is really surprising and exceed all the expectations. To the question "how are you?" Russian 
people answer honestly and fully. 

4 All these features of hospitality combine with hush mistrust towards the strangers and the 
government. That is why Russians often don’t smile to strangers. The reasons for that are: over 
200 years under the Tatar-Mongol Yoke and over 70 years living in a country with little or no place 
to gather for the free expression of ideas and no place to talk about politics without fear of 
repression. 
Suggested culture codes for Russian hospitality are: cordiality, mistrustfulness in combination 
with sincerity, frank conversations. 

Having identified a common culture structure, we came to the conclusions that a common feature in all 
these directions is plentitude (that is plentitude of food and drinks for a guest, plentitude of entertainment, 
plentitude of sincerity and mistrust). 
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At the next stage the students analyzed existing hotel advertisements in the media and on the Internet. 
It turned out that the concept of abundance in food, drinks, entertainment is used by many hotels in their 
advertising campaigns. Especially often this kind of advertising can be seen on the websites of Turkish 
all-inclusive hotels. At the same time, the notion of abundance, applied to sincere communication that 
tourists can enjoy, has not been found anywhere in hotel advertisements. As, however, the 
communication itself is not customary to mention as a proposed service. In addition, the concept of 
suspicion, which is present as one of the leading mental associations in the culture code of the Russian 
person, was practically not played as an antithesis in any of the advertising campaigns studied. 

As a result, the students proposed to include in the list of services offered by hotels for Russian tourists, 
special interest clubs or cafes designed exclusively for communicating with strangers on the principle of 
fifteen-minute communication at one table, after which the interlocutors change places, etc. In addition, 
there were many interesting recommendations on how to reduce the level of suspicion among Russian 
tourists and how to reflect this in an advertising campaign.  

In the experimental learning process, we used the final test of academic writing to establish the level of 
improvement in student performance. We assumed that learning with the elements of the study of the 
culture code would be more effective, which would be reflected in the higher performance indicators of 
the experimental groups compared to the control groups. We chose an essay as a test. The topic of the 
essay for testing was “Research of hotel advertising in the media and the Internet. Suggestions for 
improving the advertising of the selected hotel." The essays of the control and experimental groups were 
evaluated on a ten-point scale. 

The criterion for the effectiveness of experimental learning was the assessment of the dynamics of 
mastering a set of knowledge, skills and abilities necessary for students of non-linguistic specialties for 
successful work. 

The results of the final control reflected the effectiveness of completing the training course with the 
elements of the formation of professional and cultural competence in the form of the study of the cultural 
code, expressed in the positive dynamics of the growth of the level of knowledge and skills of the 
experimental groups in comparison with the control groups (by 40-45%). 

In the experimental groups, a questionnaire was also conducted to find out the attitude of students to 
this kind of education. Students answered open-ended questions: 

1 What are the benefits for future PR specialists of conducting cultural research? 
2 What are the disadvantages of conducting cultural research during English language learning? 

90% of students in the experimental groups expressed a desire to continue studying the cultural code 
of goods and services provided in hotels, naming among the benefits of such training the opportunity to 
gain knowledge that they can soon apply in their workplace. 

4 CONCLUSIONS 
As a result of experimental training, the Russian culture code for the concept of hospitality was identified 
and described, on the basis of which the students developed an advertising campaign for hotels in the 
Russian market. The students of the experimental and control groups described their research in the 
final essay, which showed that the effectiveness of completing the foreign language training course with 
the elements of the formation of professional-cultural competence in the form of a study of the cultural 
code increased in comparison with the control group. 

Based on the data of the pedagogical experiment, we can give the following definition of professional-
cultural competence. This competence is an integral part of intercultural communicative professionally 
oriented competence and is formed as a result of training the ability of a future specialist in the field of 
the hospitality industry to identify and use in his professional activities the cultural, psychological and 
social characteristics of the guest that determine his needs, explicit and hidden wishes for services 
provided by this hotel. As a result of developing the ability to adjust both the marketing activities of the 
hotel and the organization of all its structures, relying on the identified culture code of the guest, the 
future specialist will be able to develop domestic and foreign tourism in his country and abroad more 
successfully. 

The culture code provides hospitality professionals with an opportunity to understand why guests prefer 
certain hotels to others and what exactly people of different nationalities want to see among the list of 
services provided by the hotel. To decipher the subconscious perception of a product by the 
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representatives of one culture means to know the unique code of this culture, or, in other words, to 
identify and use the true needs of consumers for the successful development of production and 
business. This ability is one of the most demanded on the modern hospitality market and, at the same 
time, there are very few specialists with this knowledge and skills. Students, as a rule, do not have the 
opportunity to acquire such skills and abilities at the university, since the formation of professional-
cultural competence is not provided for in the curricula of non-linguistic universities. Based on this, it 
can be concluded that it is necessary to introduce a new component of intercultural communicative 
competence, which will direct the efforts of foreign language teachers at non-linguistic university to 
develop the ability of students to identify and use in their future professional activities the culture code 
of goods and services of both their country and other countries and nationalities, providing a successful 
entry into the international market for the products of their country. 
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ONLINE COMPUTER-SUPPORTED INQUIRY LEARNING IN STEM-
EDUCATION DURING THE COVID-19 PANDEMIC 

A. Van Hoe, T. Rotsaert, T. Schellens 
Ghent University (BELGIUM) 

Abstract 
The Covid-19 pandemic forced educators to go fully online. In most cases, this was a first encounter 
with online teaching and learning for both teachers and students in secondary education. Student-
centred forms of learning are promoted to activate and motivate students during online teaching. In 
secondary STEM-education, inquiry learning has been advocated for which online learning 
environments have been developed, introducing Computer-Supported Inquiry Learning (CoSIL). 
However, in current research collaboration phases during CoSIL mostly takes place face-to-face in the 
classroom. Via a mixed methods design, online education during the Covid-19 pandemic allowed to 
investigate the learning effect of CoSIL when students work together online synchronously as well as 
their perceptions towards the use of online CoSIL during STEM. Results show a significant learning 
effect of CoSIL on scientific knowledge and scientific inquiry skills. Further focus groups show a strong 
preference for face-to-face collaboration. Our insights provide important insights for future post-Covid 
redesign processes in which blended learning scenarios can be explored in depth. 

Keywords: inquiry learning, online collaborative learning, STEM-education, Covid-19 pandemic. 

1 INTRODUCTION  

1.1 Inquiry learning in STEM  
Many recent educational reform initiatives in secondary education have advocated the use of inquiry-
based learning (IBL) for STEM-education. IBL is an instructional approach that provides students with 
authentic problems and the materials necessary to learn about a topic through self-directed 
investigations [1]. IBL fits in the larger educational trend of active learning based on the constructivist 
learning approach whereby students are ought to undertake action and use higher-order thinking skills 
to master new knowledge and skills [2]. The meta-analysis of Freeman and colleagues [3] supports this 
shift as it demonstrates that active STEM-learning yields better learning outcomes than a traditional 
lecturing teaching style. More precisely, IBL within STEM has the potential to attain three interrelated 
science learning objectives: (1) to develop scientific conceptual knowledge [4], (2) to improve scientific 
inquiry and reasoning skills [5], [6] and (3) to stimulate interest in science [6]. 

Nevertheless, the IBL approach for STEM-education is a heavily debated one. Opponents of IBL favour 
direct instruction that is logically organized and clearly sequenced, which is claimed to be the 
prerequisite to enhance learning [7]. Furthermore, critics conceptualize IBL as a minimal guided or even 
unguided learning approach in which teachers are absent and students can only rely on themselves [8]. 
Nonetheless, the IBL research field acknowledges that unguided IBL is insufficient [9]. Consequently, 
the IBL research focus shifted to the conditions under which IBL is effective, in which guidance is 
considered as a fundamental prerequisite to foster IBL learning outcomes [10].  

In addition, numerous online learning environments have been developed to facilitate the process of IBL 
in STEM, introducing Computer-Supported Inquiry Learning (CoSIL). These environments offer 
possibilities to include software tools, simulations tools, rich content, to visualize abstract scientific 
concepts and to collect various streams of data that learners produce while working online [11].  

1.2 Distance learning   
In 2020, 1.5 billion learners stood in front of closed school doors due to the Covid-19 pandemic [12]. All 
over the world, schools reorganized and set full- or parttime distance education in motion for which 
digital resources are the driving force [13]. Due to the abrupt shift, researchers refer to the educational 
circumstances during Covid-19 as emergency distance education [14]. Jarves defines distance 
education as “any form of education in which the teacher and the learner are separated in either time or 
space” [11, p. 171]. Moore and Kearsley [16] expand this definition by adding the requirement of 
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technology to allow communication between teacher and learners. Distance learning is foremost 
facilitated through connections via the world wide web. As such, commonly used synonyms for distance 
learning are e-learning, where e- refers to electronic, or online learning [16], [17]. In distance education, 
a distinction is made between synchronous and asynchronous online learning. Where the first requires 
simultaneous participation of both learners and teachers who are separated in space, the latter does 
not. As such synchronous online learning demands technology that supports direct reciprocal 
communication [18]. Videoconferencing tools and virtual classroom software meet this requirement and 
subsequently have become widespread during the Covid-19 pandemic. 

While university students might already have had experience with some forms of online teaching and 
learning before the start of the Covid-19 pandemic, this was not the case for the majority of secondary 
students and teachers [17]. This is reflected in the research literature base wherein most research about 
online learning is conducted in higher education [19], [20]. However, during the pandemic, digital 
platforms and other resources were also implemented at the secondary education level of K-12 
education [13]. This provides opportunities to scale up research about online education in secondary 
education.  

In the meantime, various researchers jumped at the chance to interrogate students at university level 
about emergency distance education. Currently study results about students’ online teaching 
preferences during emergency distance educations are contradictory. Whereas Tümen Akyildiz [21] and 
Hebebci, Bertiz and Alan [22] report that students seem to hold on to their traditional educational habits 
from before the pandemic where teachers ‘hand-over’ knowledge and show a preference for online 
synchronous lectures, Paudel [23] found that students expect an adapted teaching style offering more 
freedom and handing over responsibility to the students, thus leaning towards a more constructivist 
teaching style. In general, students think that distance education contributed to the loneliness they 
experienced during the pandemic. Students are not satisfied with the limited amount of communication 
and interaction they have with their teacher and fellow students. Subsequently, students in Paudel’s [23] 
research add that they only way they see online learning succeed, is if it encourages cooperation and 
is being supplemented with face-to-face instruction.   

Furthermore, students mention that traditional online lectures not only fail to meet the need of 
communication and interaction, they also demand a large amount of self-discipline, motivation and 
autonomy to process lesson content [21], [23]. Likewise to classroom teaching, student-centered forms 
of learning are put forward to actively process lesson content and motivate students during online 
teaching [24]. Albeit digital technology offers the prerequisites to put the abovementioned shift to 
student-centered learning into practice, often the traditional lecture style persists when using this 
technology [25].  

1.3 Online CoSIL 
Online CoSIL could possible form an answer to the aforementioned concerns by higher education 
students as well as the call to implement more student-centered learning forms. However, collaboration 
during CoSIL mostly takes place face-to-face when students work together at one computer [6] and not 
via online videoconferencing tools that have become widespread due to the pandemic. The Covid-19 
pandemic brought the opportunity to investigate the learning effect of CoSIL when secondary students 
work online synchronously together.  

Further, the online learning research field is in need of mixed methods research [20], with an emphasis 
on the quantitative part of the design as in the field of online synchronous learning quantitative results 
are scarce [19]. Moreover, as most perception research about online learning is situated at a higher 
education level [21], secondary students’ perspective on online learning and learning results should be 
explored. Their experiences can be valuable resources to shape future online distance or blended 
learning.   

2 METHODOLOGY 

2.1 Research questions 
This research will contribute to the research field by answering the following research questions: 

1 What is the impact of online CoSIL on scientific knowledge, inquiry skills and motivation for 
learning sciences? 
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2 What are the perceptions of students on the use of online CoSIL during STEM lesson hours? 

2.2 Context, design and participants 
This explorative study took place during the Covid-19 pandemic in Flanders, Belgium. At the time of the 
study, Flemish secondary students from grade nine on were only allowed to go fifty percent of time to 
the school campus. The other fifty percent students followed distance education during which they 
followed lessons online [13]. A mixed methods design was used to examine the impact of online CoSIL 
on scientific knowledge, inquiry skills and motivation for science learning of secondary students as well 
as their perspective on online CoSIL. Data was collected by an online pre-post-test and two online focus 
groups. Originally, 43 students were planned to participate. However, after deleting students who were 
absent during (a part of) the intervention and consequently their partners who had to work alone because 
of their absence, a total of 38 students of the 9th and 10th grade participated (Mage = 15.44, SDage = .54) 
of which 9 nine girls and 29 boys. Of this total participant population 10 students follow a general track 
and 28 students a science track. Students were randomized in 13 dyads and 4 triads to collaborate 
online during the intervention. 

After the intervention, two online focus groups took place with 25 participants consisting out of 8 girls 
and 17 boys of the 9th grade. Out of the 25 participants, 15 students follow a science track and 10 
students a general track.  

2.3 Intervention 
The intervention consisted out of four online lessons about climate change designed on the WISE-
platform which is especially developed for science learning by the University of Berkeley [26]. The 
lessons were structured by the means of an inquiry cycle, derived from a the review study of Pedaste 
and colleagues [27], and consists out of the following five stages: orientation, conceptualization, 
investigation, conclusion and discussion. In total, students had to go through four inquiry cycles from 
which each one focused on another facet of climate change. An extra fifth inquiry cycle was provided 
for students who finished early. Before the start of the intervention, participants watched an introductory 
video of the lessons in which the inquiry cycle was shortly introduced and applied.  

Groups had to collaborate online via the Bongo Virtual Classroom tool [28]. This virtual classroom tool 
offers multiple functions like audio and video calling, chat box, screen sharing, white board… One group 
member had to log into the WISE-unit and share his/her screen. As such, the other team member(s) 
could follow along and they could collaborate. The person that was screen sharing had to manipulate 
the simulations and type the answers in WISE. Teams were free to alternate the screen sharing. 

Two facilitators, the main researcher and a Masters’ student, were present online during the lessons 
and mainly had a support function. They could join all the online group sessions at any moment. 
Students could ask questions to the facilitator via the chat or to join their session. Furthermore, the 
facilitators could track the answers of the groups via the teacher dashboard tool integrated in WISE. 
When wrong answers were given or groups drifted off in the wrong direction, facilitators could join the 
groups online and engage in a conversation about their answers.  

2.4 Measurement instruments  
Data was collected via an online pre- and post- knowledge test, online pre- and postquestionnaire and 
two online focus groups. 

2.4.1 Pre- and post-test instruments 
The pre- and post-test was taken before and after the four lessons. The test consisted out of two parts. 
The first part measured scientific knowledge about climate change via open questions as well as multiple 
choice questions by which participants had to explain which answer they chose (e.g. explain the albedo-
effect; converted to a total of 20 points). The second part of the test measured scientific inquiry skills 
(converted to a total of 10 points). The first question entailed a graphic about the global temperature and 
atmospheric CO2 -concentration which students had to interpret. In the second question, they had to 
read an abstract of a scientific article from which they had to deduce the research question and 
hypothesis. Next to that, students had to propose a research method to find an answer to their former 
research question and hypothesis. Two different scientific articles were used and counterbalanced 
across two groups to rule out possible effects as a result of a varied difficulty rate.  
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Students’ open answers on the pre- and post-test were coded by means of a rubric that was designed 
by the researcher. The rubric contains criteria like correct use of scientific phenomena, completeness of 
answer, correct relationships between phenomena… 

2.4.2 Motivational questionnaire 
Next to the test, the motivation questionnaire of Sierens and Vansteenkiste [29] was completed by the 
students before and after the lessons. This questionnaire consists out of 16 5-points Likert scale items. 
Sierens and Vansteenkiste’s [29] questionnaire makes a distinction between autonomous and controlled 
motivation. Autonomous motivation arises from personal interest in sciences (intrinsic motivation) or 
because seeing the benefit of studying sciences (identified regulation). Next to that, controlled motivation 
can be caused directly by external actors (e.g. parents, teachers, peers). As such, people learn sciences 
because they want to be rewarded, avoid punishment or meet expectations (external regulation). But 
people also can impose pressure on themselves and as such experience controlled motivation. In this 
case people learn sciences to feel proud about themselves or to avoid shame if they don’t (introjected 
regulation).  

Table 1 shows subscales and scales with an example item as well as their internal reliability values 
(Cronbach’s alpha). The external regulation scale contains three items instead of four. The item ‘I learn 
sciences because I am supposed to do so’ was excluded to obtain an acceptable reliability.  

Table 1. Cronbach alpha scores motivational questionnaire 

 Example item:  
I learn sciences because… Items Cronbach’s Alpha 

Pre-Test 
Cronbach’s Alpha 

Post-Test 

Controlled motivation 7 .78 .88 

External regulation … others oblige me to do so. 3 .79 .78 

Introjected regulation … I will feel guilty if I don’t do it. 4 .65 .83 

Autonomous motivation 8 .76 .90 

Intrinsic motivation … I think science is interesting. 4 .74 .87 

Identified regulation … I want to learn new things. 4 .85 .92 

2.4.3 Focus group 
After the intervention, two online focus groups took place with 25 participants. The first focus group took 
place with 10 students of a general track [FG 1], the second took place with 15 students of the science 
track [FG 2].  Each focus group approximately took 30 minutes. The focus groups were semi-structured 
by the means of five propositions. These propositions questioned students about online CoSIL and 
online collaboration. Via the mobile response tool Socrative, one proposition at a time was launched 
and projected. Participants had to answer on a 5-point Likert scale (1 = strongly disagree; 5 = strongly 
agree). Results were anonymously projected and discussed with all participants.  

2.5 Statistical analysis 
Data from the pre- and post-test, pre- and post-questionnaire and focus groups were analysed via 
SPSS. To determine the effect of the intervention as well as differences between general and science 
tracks a one-way ANOVA with repeated measures as well as independent samples t-test was performed 
(significance level: p < .05). 

Descriptive statistics are used to analyse the focus group data from Socrative. The focus groups were 
audio-recorded and transcribed. This qualitative data was used to gain more insight in the quantitative 
data derived from the focus groups [30].  
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3 RESULTS 

3.1 What is the impact of online CoSIL on scientific knowledge, inquiry skills 
and motivation for science learning? 

The results of the students’ pre- and post- test and pre- and post-questionnaire are summarised in Table 2.  

Table 2. Descriptives of pre- and post-test and - questionnaire 

  Pre-test M (SD) Post-test M (SD) 

Knowledge (/20) General track 2.64 (2.49) 6.77 (3.67) 

Science track 4.61 (2.49) 11.72 (4.53) 

Total  4.09 (2.58) 10.42 (4.81) 

Inquiry skills (/10) General track 2.71 (2.65) 4.29 (1.65) 

Science track 4.95 (2.15) 6.12 (2.42) 

Total 4.36 (2.46) 5.64 (2.37) 

Controlled 
Motivation (/5) 

General track 2.11 (.80) 1.96 (.97) 

Science track 1.59 (.56) 1.69 (.58) 

Total  1.73 (.97) 1.76 (0.70) 

Autonomous 
Motivation (/5) 

General track 2.60 (.30) 2.37 (.81) 
Science track 3.60 (.53) 3.54 (.52) 

Total  3.33 (.70) 3.23 (.79) 

Looking at pre-test results, students’ knowledge about climate change was limited before the lessons 
(M = 4.09, SD = 2.58). An independent sample t-test shows that participants who follow a science track 
possess significantly more prior knowledge (M = 4.61, SD = 2.49) than students who follow a general 
track (M = 2.64, SD = 2.49; t (36) = -2.180, p < .05). Next, results show a main positive effect of time for 
knowledge (Wilks’ Lambda = .357, F(1, 36) = 64.769, p < .001, ηG²  =  .643). This implies that students’ 
knowledge about climate, regardless of study track, significantly improved over time (M = 10.42, SD = 
4.81). However, results also show a significant interaction effect between time and study track (Wilks’ 
Lambda = .888, F(1, 36) = 4.529, p < .05, ηG² = .112). This means that on average science track 
students improve more than students of a general track (MD = 2.98).    

Results of students’ inquiry skills pre-test show that students in general possess limited inquiry skills (M 
= 4.36, SD = 2.46) before the start of the intervention. Again, students who follow a science track 
possess significantly better inquiry skills before the intervention (M = 4.95, SD = 2.15) than students 
who follow a general track (M = 2.71, SD = 2.65; t (36) = -2.658, p < .05). A main effect for time was 
found for inquiry skills (Wilks’ Lambda = .797, F(1, 36) = 9.152, p < 0.05, ηG² = .203) suggesting that 
the inquiry skills of students, regardless of study track, significantly increased after the intervention (M 
= 5.64, SD = 2.37). No significant interaction effect between time and study track was found (Wilks’ 
Lambda = .995, F(1, 36) = .192, p = 0.664) meaning that on average students of both tracks made 
similar progression in their inquiry skills.   

In the motivational questionnaire a distinction is made between controlled and autonomous motivation. 
As to controlled motivation, general track students experience significantly higher controlled motivation 
(M = 2.11, SD = .80) in comparison to science track students (M = 1.59, SD = .56; t (36) = 2.233, p < 
.05) before the start of the intervention. No significant effect of time on controlled motivation was found  
(Wilks’ Lambda = .998, F(1, 36) = .080, p = .779) as well as no significant interaction effect between 
time and study track (Wilks’ Lambda = .966, F(1, 36) = 1.275, p = .270). This implies that on average 
students, irrespective of their study track, do not experience more or less controlled motivation after the 
intervention.   

Lastly, before the start of the intervention general track students experience significantly less 
autonomous motivation to learn sciences  (M = 2.60, SD = .30)  in comparison to science track students 
(M = 3.60, SD = .53; t (36) = -4.935, p < 0.001).  No significant main effect for time on autonomous 
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motivation was found (Wilks’ Lambda = .906, F(1, 36) = 3.739, p = 0.061) as well as no significant 
interaction effect between time and study track (Wilks’ Lambda = .966, F(1, 36) = 1.284, p = .265). Thus 
on average, regardless of study track, students autonomous motivation score does not change after the 
intervention.  

3.2 What are the perceptions of students on the use of online CoSIL during 
STEM lesson hours?  

Table 3 shows the descriptive results of the propositions that were presented to the participants during 
the focus groups. To gain deeper insights into these descriptive results, the distribution of the 
participants’ answers on the 5-Point Likert scale are displayed as well as quotes from the participants 
are used.  

Table 3. Descriptives derived from the focus groups 

Proposition M (SD) 
Likert-Scale  

1 2 3 4 5 

This way of learning science ensures that I am 
more active in class.  3.28 (.79) 0% 12% 56% 24% 8% 

This way of science learning kept me focused on 
the content. 3.42 (1.17) 10.5% 5.3% 31.6% 36.8% 15.8% 

This way of learning science motivates me to 
learn science. 2.8 (.82) 8% 20% 56% 16% 0% 

I can work better with my team members online 
compared to physically in the classroom. 2.33 (1.05) 16.7% 50% 25% 0% 8.3% 

I wish I had received more guidance during the 
classes. 2.9 (1.20) 0% 50% 30% 0% 20% 

On the first proposition, ‘This way of learning science ensures that I am more active in class’, focus 
groups were neutral to agree (M = 3.28, SD = .79). Compared to classroom learning, participants thought 
that they were more engaged in lesson activities. 

“I choose agree, because now you need to fill in and submit something by the end of the 
lesson. Otherwise, you just sit in the classroom and you write in your book [FG 2]”.  

In both focus groups it was mentioned that the amount of prior knowledge someone possesses could 
be related to the amount of activity they showed during the lessons.  

“I already knew a lot about climate. So, I just clicked my way through the lessons and 
moved on fast. I already searched a lot about climate, so for me, I was not really active 
during the lessons. If the topic had been more difficult and new, then I would be more active 
I think [FG 1]”. 

These results are supported by the answers on the proposition ‘This way of science learning kept me 
focused on the lesson.’ at which participants also answered neutral to agree (M = 3.42, SD = 1.17). The 
self-paced working possibility was mentioned as the driving force behind staying active during the online 
lessons.  

“Yes, otherwise you have to listen constantly and after a while you are lost. So now you 
can continue the whole time and continue working [FG 1]”. 

However, some participants disagreed and thought that sooner or later they also get distracted during 
CoSIL, just as in the classroom.  

“In the classroom you only listen and sit. However, with the online lessons (cfr.the 
intervention) we got, in the beginning I was working hard, but after I whole lost my 
concentration too [FG 1]”. 

This limited attention span may be ascribed to the long periods that the participants must spend behind 
their computer due to emergency distance education. Participants mention that they get tired and hardly 
can concentrate to study at night after a full day of online learning.  
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“After a whole day of sitting behind your computer, it is really difficult to study at night. That 
really did not work for me [FG 2]” 

At the proposition ‘This way of learning science motivates me to learn science.’ students mostly answer 
neutral to disagree (M = 2.8, SD = .82). When analysed on a deeper level, there can be seen that none 
of the science track students choose for (totally) disagree and none of the general track students choose 
(totally) agree. So, students’ motivation for learning sciences in general could possibly be hidden in their 
answers to this proposition as can be assumed that participants who chose to follow a science track will 
be more motivated to learn sciences and thus also be more motivated to participate in the intervention 
in comparison with general track students. General track students seem to confirm this assumption as 
a few times was mentioned during the focus group that regardless of the learning method, they are not 
interested in learning sciences. However, general track students do think that it was fun to learn sciences 
in a different way than they are used to.  

“I don’t like to learn sciences. I do not find sciences interesting. So, these lessons do not 
stimulate me to learn sciences. For sure I found it fun to learn sciences different for once. 
However, I am not more motivated because of these lessons to learn more about science 
in the future [FG 1]”. 

When the discussion expanded to motivation during emergency distance learning in general, there are 
two voices in the debate. While some students say that they were motivated in the beginning but lost 
their motivation by now, others say that they now push themselves more because they were not 
motivated at the start of emergency distance learning. 

“In the beginning of online education I was very motivated, but now I am really starting to 
hate it. ... I find it really hard to concentrate during the lessons and teachers expect always 
that you hear everything, but that is really hard. In general I am very easy to distract. But 
in a classroom there I have my teacher who is talking and I can just follow them. In my 
room with my computer I am very easily distracted [FG 2]”. 

“At the start I was very little motivated, but now I start to do more. Because I noticed that 
when I am not motivated this influences my grades [FG 2]”. 

On next proposition ‘I can work better with my team members online than physically in the classroom’, 
participants answered neutral to not agree (M = 2.33, SD = 1.05). As mentioned earlier, students find it 
hard to spend long periods behind their computer screens. Some participants feel isolated sitting alone 
at home while following online lessons. As they could work together online during the intervention and 
talk with each other, they found the lessons a little bit more fun. About the difficulty rate of working online 
together, opinions are divided. While some see benefits of collaborating online, others only see 
disadvantages. The most mentioned benefit is less distraction by other groups and subsequently more 
concentration as groups work in their personal online working space.  

“… In the classroom you are being distracted by other groups. You look next to you and 
so. Online you are really alone with the two of you and you have to work. In the classroom 
it sometimes gets too loud and you do not hear your teammates [FG 1]”. 

Being more active during the CoSIL-lesson in comparison with classroom lessons was the second most 
mentioned benefit. Remainder benefits are technical ones like screen sharing, but also more practical 
ones like the possibility to sleep longer and not having to commute to school. However, distraction, poor 
concentration, and (screen) tiredness are the most cited disadvantages of online collaboration. These 
are followed by distance and technical shortcomings like bad Wi-Fi connections. Participants see 
distance between them and their teammates as an obstacle to a high quality collaboration. They find 
the collaboration or their team members less tangible and find it harder to explain something to one 
another. In the end, participants just find it more fun to collaborate in person. 

“I think that it is easier to collaborate with in the classroom than online… Because in the 
classroom you sit physically together next to each other and I think that is more fun [FG 2]”. 

“It is harder to make plans with someone when they are further away from you. If you want 
to collaborate, it is way much better to be close to one another. You can show each other 
something instead of having to explain it [FG 1]”. 

On the last proposition, ‘I wish I had received more guidance during the classes’ (M = 2.9, SD = 1.20), 
participants answered on average neutral. Opinions during the focus groups were divided. While some 
find guidance not necessary or thought the amount of received guidance was ideal, others preferred 
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more help from the facilitators. Some students think that this could be attained by implementing the 
online lessons in the classroom. 

“I did not have any troubles. I could easily do it on my own. I don’t think that guidance was 
necessary [FG 1]”. 

“I think in the classroom things would have runed more smooth… We would have received 
more guidance because we can always raise our hands and you can see which groups 
need help. Online we are put into break-out rooms and they say you need to call or send a 
message, but that is difficult for the teacher to oversee everything. You have questions and 
suddenly you are stuck and you cannot move on…[FG 2]”. 

4 CONCLUSION AND DISCUSSION 
The purpose of this explorative mixed-methods study was to examine (1) the effect of online CoSIL on 
the scientific knowledge, inquiry skills and motivation for learning sciences and (2) the perceptions of 
students on the use of online CoSIL during STEM lesson hours. In such way there was aimed to 
contribute to the CoSIL research field by widening the research gaze from face-to-face CoSIL to online 
CoSIL, as such specific research focus is currently lacking. Moreover, this study contributes to student 
perception research about distance learning as it explores perceptions of secondary students, while the 
current research field is focusing on higher education settings.   

It was found that online CoSIL has a significant learning effect on scientific knowledge and inquiry skills. 
No significant effect on both autonomous and controlled motivation was found. Further, focus groups 
show mixed results as students’ opinions are varied. On the one hand, students think that, compared to 
traditional science lectures, they are more active and attentive during online CoSIL. On the other hand, 
they do not feel more motivated during online CoSIL and they think that face-to-face collaboration is 
more effective and fun. Their preference for collaboration in the classroom over online collaboration 
could be explained by the Social Presence Theory. This theory states that online communication, and 
thus online collaboration, may not be sufficient to meet the needs of students during distance education 
because of key concepts like intimacy and immediacy [31]. Moreover, preference for in-person 
collaboration could be due to their feelings of isolation as a consequence of the long lasting Covid-19 
pandemic, which was also found in earlier research on higher education level [14], [21]–[23]. 
Additionally, students were ‘screen-tired’ and experienced loss of concentration after a whole day of 
online learning. These findings point in the direction of a preference for a blended learning environment 
instead of fully online environment, which was also expressed by higher education students in the 
research of Paudel [23].  

A limitation of this explorative study is the limited number of participants which influences the presented 
statistical analyses. Therefore, it is recommended to do further research with a larger number of 
participants in secondary education.  

Results of this study call for new studies on blended learning approaches in secondary education. 
Further, in this study two external facilitators facilitated the CoSIL learning experience but their actions 
were no subject to the current research. However, future research should focus on the increased 
workload that teachers may experience. Teaching with technology in the classroom requires a lot of 
planning and designing of the teacher after regular classroom hours. This heavy workload was widely 
recorded during the Covid-19 pandemic, regardless of teachers’ experience with technology [13], [25]. 
We recommend to further inquire instructors and teachers on both secondary and university level, 
because momentary research attention is mainly focused on students’ experiences. Teachers’ 
experiences and concerns need to be taken seriously to benefit from the Covid-19 pandemic wherein 
an abundance of teaching experience with technology was gained. Finally, our results provide important 
insights for future post-Covid redesign processes in which blended learning scenarios can be explored 
in depth. 
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MOTIVATION IN DISTANCE LEARNING: STUDENT AND 
PROFESSOR PERSPECTIVES 

E. Kazakova, E. Moshkina, O. Sergeeva, E. Tikhomirova 
Petrozavodsk State University (RUSSIAN FEDERATION) 

Abstract 
In the current context, the educational process has to be planned and implemented in extremely unusual 
conditions that require educators to take a new look at the organizational and methodological content of 
training. In addition to the common difficulties in the study of natural sciences, the problem of organizing 
and conducting classes in a predominantly distance-learning environment has arisen. In the absence of 
face-to-face student-professor communication, students’ self-directed learning activities become 
dominant, and in these conditions, it is necessary to maintain learners’ interest both in the subject and, 
more broadly, in knowledge acquisition. 

The aim of our work was to improve the educational process organized through the use of distance 
learning technologies, to evaluate their effectiveness, and to make the necessary adjustments in 
teaching physics to first- and second-year undergraduate students. The task was to find out students’ 
attitudes to the use of various forms of active learning in studying physics and to identify the degree of 
their motivation to study in an unfamiliar learning environment. 

To accomplish the task, a survey was conducted among students upon completion of the physics 
course. Almost one hundred respondents took part in the anonymous survey. The sample was made 
up of students who studied physics in their first year at the Institute of Physics and Technology, 
Petrozavodsk State University. 

The survey questions were aimed at identifying students' attitudes to various aspects of the learning 
process and evaluating the effectiveness of the methods used by the authors to increase students’ 
academic motivation. The survey also included a comparative analysis of the effectiveness of the 
educational process restructuring in a forced predominantly distance-learning environment from the 
perspectives of professors and students. 

The questions offered for self-analysis can be roughly divided into the following groups: the organization 
of the learning process (including distance learning format); academic motivation; personal competence 
and communication skills of students and professors; reflection. As part of the survey, students were 
also asked to formulate their opinions on the results of studying the course of physics and to give 
recommendations for improving teaching. 

The research findings indicated that within a predominantly distance-learning environment, it worked 
out well to organize systematic students’ activities in all proposed educational areas, to ensure fairly 
balanced self-directed students’ work, and to motivate undergraduates to study physics. 

The survey data analysis provided feedback between the subjects of the educational process, thus 
allowing us to evaluate its organization considering the opinions of both students and professors. The 
results obtained suggest that the work on the organization of education delivery should be continued 
within the motivation and activity concept of active learning, taking into account the introduction of 
distance learning into the educational environment. 

Keywords: survey, distance learning, teaching physics, motivation. 

1 INTRODUCTION 
Modern educational standards impose high requirements on the qualification of higher education 
graduates majoring in engineering and technical areas. Today, the educational process has to be 
planned and implemented in special conditions. There are traditional difficulties associated, for example, 
with the peculiarities of information perception through the clip way of thinking by the modern generation. 
There are difficulties in studying technical subjects – someone knows mathematics and computer 
science well, but has no sufficient training in physics, or vice versa. Undoubtedly, these issues have a 
significant impact on students’ academic motivation and determine the quality of students’ knowledge 
and understanding of the disciplines taught. In addition to the familiar problems, the problem of 
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organizing and conducting classes in a predominantly distance-learning environment has arisen, when 
students’ self-directed learning activities become dominant. 

The authors of the article teach physics to the first- and second-year undergraduate students majoring 
in the technical areas of training at Petrozavodsk State University, and we are well acquainted with these 
problems. In the current situation, the motivational component of the educational process organization 
becomes not only important but also the driving force behind the entire learning process. 

The aim of our work was to improve the educational process organized through the use of distance 
learning technologies, to evaluate their effectiveness, and to make the necessary adjustments in 
teaching physics to first- and second-year undergraduate students. To accomplish the task, we surveyed 
first-year students at the end of the semester upon completion of the physics course. When conducting 
a survey, the task was to find out students’ attitudes to the use of various forms of active learning in 
studying physics and to identify the degree of their motivation to study in an unfamiliar learning 
environment. 95 respondents took part in the survey. The sample was made up of students who studied 
physics in their first year at the Institute of Physics and Technology, Petrozavodsk State University. 

2 METHODOLOGY 
The motivation and activity concept of active learning focuses on the dynamic characteristics of students' 
motivation: instability, natural cyclical variability, and mutual influence of motivational developments of 
different orientations. It should be taken into account that cognitive motivation is not a priority for most 
students. A significant role in skills and knowledge acquisition is played by the motives for obtaining a 
qualification and other motives (social, personal) that affect student's activities. Therefore, the 
development of learning activities is determined by the influence of motives that are different in 
orientation and strength [1, 2]. 

To manage the learning process, we use a modular rating system of learning (MRSL). The system is 
based on course content division into modules. This approach provides an opportunity to identify groups 
of fundamental concepts and present the content of a course in a holistic way. The "cumulative" 
assessment system makes it possible to monitor the learning outcomes of each student in dynamics, 
taking into account all types of activities and ensuring the objectivity of the final assessment. The 
proposed assessment system provides a way to work within a developmental learning framework. Such 
training facilitates the adaptation period of first-year students and encourages them to study difficult 
disciplines [3,4]. 

In the current context, it is relevant to support teaching with electronic educational resources (EER). We 
have developed and actively use EER in all sections of the physics course based on the BlackBoard e-
learning platform. These resources remotely support all types of classes in the discipline and ensure the 
organization of students’ systematic out-of-class learning activities. The EER provide an opportunity to 
form students’ individual learning paths, which allows a student, who has a low level of competence in 
a discipline, but non-zero motivation, to plan their work [8]. All types of students ' activities are evaluated 
through the MRSL, and the points obtained are displayed online in the EER assessment center. 

At the end of the semester, upon completion of the course, a survey was conducted among students. 
The survey questions were aimed at identifying students' attitudes to various aspects of the learning 
process and evaluating the effectiveness of the methods used by the authors to increase students’ 
academic motivation. The survey also included a comparative analysis of the effectiveness of the 
educational process restructuring in a forced predominantly distance-learning environment from the 
perspectives of professors and students. 

The questions offered for self-analysis can be roughly divided into the following groups: the organization 
of the learning process (including distance learning format); academic motivation; personal competence 
and communication skills of students and professors; reflection. As part of the survey, students were 
also asked to formulate their opinions on the results of studying the course of physics and to give 
recommendations for improving teaching. 

3 RESULTS  
We regularly survey first- and second-year undergraduate students upon completion of the course of 
training to improve the organization of education delivery in physics. In the last two years, the content 
of the survey has been revised taking into account the specifics of training in the context of the COVID-
19 pandemic. It should be noted that until 2020, it was not a common practice to use distance learning 
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for full-time students at our institute. Therefore, both professors and students faced problems with the 
organization of the educational process. 

The survey offered to students consists of 35 questions, which they answer confidentially. When 
compiling the questions, we tried to pay special attention to identifying students’ attitudes to various 
aspects of the learning process in the new context, opinions on the effectiveness of the methods used 
by the authors of the article to increase academic motivation, and ideas about the professional 
competencies of university lecturers. The questions can be roughly divided into the following groups: 

- organization of learning in the context of classroom and distance learning (blended learning); 
- academic motivation; 
- reflection; 
- performance-based evaluation of a university lecturer’s professional activity. 

The survey data analysis included a comparative analysis of the effectiveness of the educational 
process restructuring in a predominantly distance-learning environment from the perspectives of 
professors and students. 

Let us analyze the answers to the questions related to the organization of the learning process. When 
choosing the most preferable form of education, 18% of respondents spoke in favor of a traditional 
predominantly full-time form of education, 14% of students supported predominantly distance learning, 
and the overwhelming majority preferred a traditional form of education with elements of distance 
learning (65%). For about 30% of respondents, it turned out difficult to get in the right mindset for 
distance learning classes. Nevertheless, students gave a high rating to the effectiveness of distance 
learning classes in physics (Fig. 1). A score of 5 and 4 (on a scale from one to five) was given by more 
than 90% of respondents. 

When conducting classes in the context of COVID-19, we have retained the classic idea of class 
organization: lectures, practical and laboratory classes, with EER-implemented support. Students 
responded that the video conference format was best suited for lectures (36%) and practical classes 
(20%). Due to the specifics of conducting a practicum in physics, laboratory classes in a distance 
learning format are ineffective in the opinion of 97% of students, which coincides with professors’ 
opinion. 

According to the curriculum, approximately 50% of the academic hours are devoted to students’ out-of-
class studies, which requires constant improvement of the organization of out-of-class learning activities. 
Among all types of educational activities in a distance learning format, the greatest difficulties for 
students occur when studying theory independently (27%), and the least – taking a quiz (Fig. 2). 

 
Figure 1. Evaluation of the effectiveness of 
distance learning classes in physics, on a 

5-point scale (1-low, 5-high). 

 
 Figure 2. Difficulty of performing out-of-class learning 

activities according to students. 

Among the factors that account for the greatest difficulties in studying physics in a distance format, 
students traditionally put fatigue caused by constant work at the computer in the first place (55%), in the 
second place – the difficulty in performing tasks independently (43%), in the third place – personal 
problems unrelated to study (35%), in the fourth place – technical problems and failures (30%), in the 
fifth place – a large number of tasks assigned (24%). Only a few students (8%) spoke of insufficient 
feedback from the professor. 
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When asked about the role of personal qualities and internal subjective factors affecting the 
effectiveness of distance learning, 29% of respondents chose the ability to self-organize, 23% – 
motivation to learn, 17% – self-reliance, 17% - communicative skills and sociability. The rest of the 
respondents (14%) gave priority to the ability to learn, responsibility, and perseverance. The survey data 
indicate that first-year students need assistance to adapt to the process of distance learning, from 
educators as well. 

Let us analyze the answers to the questions concerning the motivational component of learning. When 
asked about the level of their motivation to study remotely (on a scale from one to five), more than half 
of students (54%) evaluated their level at four points, 19% – at five points, and 19% – at three points. 
And 8% of students had very low motivation (one or two points). Out of those surveyed, 47% believed 
that their motivation to study physics did not change during the transition to distance learning, 15% of 
respondents noted an increase in motivation, and 7% of students experienced difficulties in choosing 
an answer to this question. Distance learning resulted in a motivation decrease of 31% of respondents. 

The data on the main factors influencing the motivation to study physics are presented in Table 1. The 
majority of students (66%) pointed out an educational and cognitive factor and a pragmatic factor. Other 
factors that affect motivation to a lesser extent included social recognition and status positioning, 
professional and value-based, and aesthetic. 11% of respondents admitted the influence of an external 
factor. It is pleasant to note that 32% of students found pleasure in learning and revealing their hidden 
abilities and talents.  

Table 1. Factors influencing the motivation to study physics. 

Motivating factors Response rate 
Educational and cognitive: focus on new knowledge acquisition, desire to become more erudite, 
commitment to self-education 66% 

Pragmatic: get an automatic assessment; in the future, receive a decent reward for the work 
done 66% 

Professional and value-based: the need to develop professional competencies, expand 
opportunities to get a promising and interesting job 49% 

Aesthetic: getting pleasure from learning, revealing one’s hidden abilities and talents 32% 

Social recognition and status positioning: duty, responsibility, understanding of the social 
significance of learning; desire to assert oneself in society, to gain recognition from others, to 
take a certain position in the future 

22% 

External: getting education not by choice, but because of the influence of parents, educators; 
complete misunderstanding of the meaning of the information obtained and a complete lack of 
interest in the cognitive process 

11% 

In order to understand how productively EER in physics are used by students in distance learning 
environment, and what kind of assistance they provide to students in the learning process, a question 
was asked about EER application effectiveness. Most students put in the first place easy access to their 
grades and the possibility to track their rating score calculated within the framework of MRSL. Access 
to learning materials and out-of-class assignments came only in the second place. In the third place, 
students put assistance in organizing and systematizing out-of-class learning activities, and in the fourth 
place – the possibility of “student-student” and “student-professor” interaction, as well as the 
organization of information exchange (class schedule, consultation schedule, e-mail, etc.). According to 
the educators, the further development of the e-course consists not only in filling it with learning materials 
and expanding the pool of assignments and tests but also in drawing up creative interactive tasks that 
contribute to increasing students’ motivation. For example, within the formation of individual learning 
paths, as an alternative to taking classical tests, students can be offered to view video demonstrations 
of various physical phenomena, and after viewing, answer a few questions to assess their understanding 
of the experiment idea. 

To analyze the impact of the use of active forms of learning in the physics course on increasing students’ 
motivation, a question was asked "Can students’ participation in performing creative tasks motivate them 
to study physics?". 63% of respondents answered positively, 29% could not give a definite answer, and 
only 7% answered negatively. According to 45% of respondents, when giving the final grade in the 
discipline, taking into account additional points received for participation in various forms of research 
and project-based activities (within the framework of MRSL) helped to increase the objectivity of 
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knowledge assessment. Among the proposed types of creative project-based activities, students (35%) 
showed the greatest interest in developing and performing working physical models of various devices 
with their own hands. 18% of respondents spoke in favor of conducting experimental research and 
presenting at a scientific seminar or conference. 11% of respondents expressed a wish to make a report 
on scientific and popular science topics at the seminar. 11% of students took an interest in preparing 
equipment and performing demonstration experiments in a physics class. Special attention should be 
paid to the fact that a fairly large number of students (21%) did not express a desire to participate in 
research and project-based activities. 

The survey findings indicate that it is desirable to involve students in research activities in one form or 
another starting from the first year [5]. At first, many students take part in them, relying on a pragmatic 
motivating factor, wanting to get additional points for the completion of the assigned activities and, thus, 
increase the final grade in the discipline. However, the experience shows that an educational and 
cognitive motivational factor also comes up through students’ participation in learning activities, which 
contributes to the achievement of the goals set by professors: to instill interest in scientific research, to 
identify and develop creative abilities, to form knowledge, and research skills. By presenting the results 
of their work in scientific seminars, exhibitions, and intra-university conferences, students get acquainted 
with the scientific areas that are being worked on at the university. This will allow them to consciously 
approach the choice of the topic they will be working on when preparing the graduation thesis. 

Most students consider the use of MRSL to be reasonable. The respondents' opinions on the 
effectiveness of MRSL were distributed as follows: 46% of students felt that it stimulated systematic out-
of-class learning activities and contributed to the successful assignment completion; 35% of students 
noted that MRSL facilitated an objective assessment of learning outcomes and 17% of students were 
motivated to master the learning material through the use of MRSL. Only 2% of respondents found 
difficulty in expressing either a positive or a negative opinion about MRSL, and none of the respondents 
expressed a negative attitude to the system. 

The following answers were received to the question of what methods to improve the objectivity of 
students' knowledge assessment are the most effective: 64% of students believed that the transparency 
and clarity of the assessment was ensured by the use of MRSL; 45% considered it effective to expand 
the range of assessed assignments that students perform (tests, problems, creative tasks, presentations 
at seminars, note-taking, etc.), which allowed them to get additional points to the rating score; 42% of 
students noted the importance of regular control over the completion of tasks and scheduled deadlines 
for their completion, as well as the possibility to perform tasks of various complexity levels. As a matter 
of interest, only 6% of respondents were of the opinion that expanding the pool of assignments could 
help improve the objectivity of assessment. 

Reflection plays an important role in students’ personal development, which allows them to regulate 
their own efforts, manage educational and practical activities. Therefore, some survey questions were 
related to reflection in the retrospective study of the physics course. 78% of the respondents noted that 
they were satisfied with the rating score and their final grade coincided with their self-assessment grade. 
However, there were still 22% dissatisfied with the score gained during the training. Among the reasons 
for the low number of points scored, 73% of students named their own mistakes and poor attention, 42% 
– an irresponsible attitude to the learning process, 25% – poor knowledge of physics, 9% – very difficult 
tasks. Only 6% of the respondents believed that the reason for their low rating score was insufficient 
interaction with the teacher. It is obvious that this reflection on the final grade allows students to draw 
conclusions about their own responsibility for learning outcomes and further introduce changes in their 
learning activities making them more effective. 

During the survey, it was interesting to identify what role the personal and professional qualities of a 
physics professor play for students [6]. Among the personal qualities, students placed oratory skills, 
mastery of speech and communicative culture in the first place (23%). Significant qualities were also 
educator’s kindness, respect for people, and the ability to create and maintain a friendly atmosphere of 
trust and cooperation (20%). As students believed, equally important qualities were professor’s fairness, 
decency, and objectivity (18%). According to students, equally less significant personal qualities 
included energy and purposefulness, professional enthusiasm, which allowed educators to maintain 
students’ academic motivation (13%); emotional balance, politeness, self-restraint and dignity (13%); 
diligence and responsibility, and demanding nature (13%). 

Among the professional qualities of an educator, the most significant for students were professional and 
communicative competence (26%) and knowledge of information and communication technologies (22%). 
The next most important factors were managerial competence (19%), which implies the ability to organize 
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the educational process and control students’ activities, and subject competence (19%) – knowledge in the 
field of the subject being taught and its teaching methods. Educator's skillful application of various 
pedagogical techniques and technologies was considered by students to be a less significant quality (14%).  

Thus, for the respondents, the first quality in order of importance is the educator's ability to establish a 
“professor-student” interaction system based on the feedback principle (to ensure regular effective 
interaction with students; to become a mentor for the student, i.e. so that the educator could be asked 
for assistance during the educational process), and secondly, such educator’s qualities as competence, 
enthusiasm for the subject and science in general, skillful application of modern pedagogical 
technologies. 

During the survey, students were asked to independently formulate their opinions on their learning 
outcomes upon completion of the course of physics, and to give recommendations for improving 
teaching, which we will take into account later on. 

The survey findings indicate that the work on the search of various methods of active learning should 
be continued, taking into account the introduction of distance learning into the educational environment. 

4 CONCLUSIONS 
The research findings indicated that within a predominantly distance-learning environment, it worked 
out well to organize systematic students’ activities in all proposed educational areas, to ensure fairly 
balanced out-of-class students’ work, and to motivate undergraduates to study physics. The integrated 
use of MRSL and electronic educational resources was highly appreciated by students and made it 
possible to implement a student-centered approach to teaching, which combined motivation, the 
possibility to choose an individual learning path, and reflection. 

The experience of conducting a survey shows that it is a good idea to survey students in a group (stream) 
and find out their attitudes to the discipline and the main motives to study it at the beginning of the 
semester. The data analysis allows the educator to distribute his/her efforts correctly to increase certain 
students’ motives. For one student group, it is important to focus on the practical importance of studying 
the discipline and its usefulness in future professional activities, for another student group – to strengthen 
"student-professor" interaction, creating a trusting and friendly atmosphere, for some other groups – to 
give the opportunity to take the initiative by activating the competitive process in training within MRSL. 

The survey data analysis provided feedback between the subjects of the innovative educational process, 
thus allowing us to evaluate its organization considering the opinions of both students and professors. 
The results obtained suggest that the work on the organization of education delivery should be continued 
within the motivation and activity concept of active learning, taking into account the introduction of 
distance learning into the educational environment. 
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Abstract 
The Innovazione Didattica E Apprendimento (IDEA) project encourages changes in teaching methods 
based on the rational use of technologies in education. A platform offering different tools was developed: 
an Instructional Design Tool; a Platform and App based on Augmented Reality; an Artificial Intelligence 
tool to promote the discovery of cross-curricular aspects of school subjects. In this paper, we shall 
present the quantitative data of two-year project, with reference to actors, type of schools involved, 
results of the submitted satisfaction questionnaire and refer to the influence of the Covid pandemic on 
the attempt of teachers to evaluate the effectiveness of the methodology on their teaching. Last, we 
shall introduce a novelty in the IDEA platform: RIALE (Remote Intelligent Access to Lab Experiment), 
the tool that gives schools remote access to University research labs both live and asynchronously. 

Keywords: Teacher training, Technology Enhanced Learning Activities, Educational Platforms. 

1 INTRODUCTION 
IDEA [1] is a two-year project in line with the philosophy of the European Commission's "Opening up 
Education" initiative [2] whose purpose is to change the role of digital technologies in education, reduce 
school drop-outs and increase the rate of people completing tertiary education. It also takes into 
consideration the 2021-2027 Digital Education Action Plan, which suggests taking into account the 
acceleration of the digital change, and the necessity for education and training systems to adjust to that 
change of pace. Teachers and trainers should have access to ongoing opportunities tailored to their 
needs and their discipline. Digital teaching methods and innovation in digital education should be 
embedded throughout all initial teacher education programmes and promoted in the education and 
training of youth workers. The pandemic has also revealed a number of challenges for education and 
training systems related to the digital capacities of education and training institutions, teacher training 
and overall levels of digital skills and competences. A trusted digital education ecosystem requires high-
quality content, user-friendly tools, value-adding services and secure platforms that maintain privacy 
and uphold ethical standards [3]. 

Among necessary actions, we can cite: helping learning institutions, teachers and learners acquire 
digital skills and learning methods; connecting classrooms and development of digital devices and 
contents; involving all stakeholders. We shall describe the project implementation, present results of 
teachers evaluation, the satisfaction survey and future developments. There is evidence in literature as 
in [4], that “the effectiveness of ICT at school depends on the actual practice that teachers make of it 
and on their ability to integrate ICT into the teaching process”. Moreover others conclude that “It seems 
clear that teacher training should be promoted not only to encourage more frequent use of ICT but also 
to change conceptions toward them to promote constructive learning.” [5]. 

2 PROJECT ORGANIZATION AND IMPLEMENTATION 

2.1 The Head Schools 
Head Schools (HS) are the administrative reference body of schools participating in the project (see Fig. 
1). They were selected based on a project proposal and had to form a temporary association of schools: 
the School Net (SN) to which teachers willing to participate in the project needed to belong. Fifty seven 
schools joined the first year and sixty five the second year. HS played a key role in the project: they act 
as the administrative interface between the School Net and CRS4, and the experimentation phases. 
Among HS duties, the selection and hiring of experts from a shortlist, the purchase and distribution of 
technological material necessary for the project, etc… 
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Figure 1. HS involved in the experimentations per school year. 

2.2 Project phases and actors of the experimentation 
There are two major phases in the project: the three months - 48 hours coaching period and the 
experimentation phase. During the coaching period, teachers participate in weekly meetings, outside 
school hours. Under the aegis of experts working in pairs: a technological tutor (expert in one or more 
technologies used in the project) and a didactic tutor (expert in educational design), teachers work in 
small groups, get acquainted with the tools and create educational material to be used in their classes. 
During the experimentation phase, teachers transfer the competences acquired in the coaching period 
to their classrooms. In this phase experts' support is given online. The tools developed by our team and 
put at teachers’ disposal as well as the material developed by the teachers during the two 
experimentations are available on the IDEA platform (https://piattaforma.ideab3.it/#/docs). 

2.3 Other Formative Proposals 
Besides the coaching period, other formative activities were organized for in-depth coverage of the 
project topics. 

2.3.1 Conferences 
The project and state-of-the art overview of the Italian research done on the themes or technologies 
covered in Project were presented during the 1st conference. Topics covered Educational Robotics, 
Artificial Intelligence (AI), Computational Thinking, Virtual and Augmented Reality. As many as 144 
teachers and school heads participated. The 2nd conference “Connecting technologies and didactics - 
The IDEA project experience”, focused on the research done abroad. Lectures were divided in 3 Macro 
Areas (MA). The 1st MA was dedicated to the themes and technologies used in the project. Topics 
covered were those of the 1st year plus Learning Analytics, Mobile Learning, Pedagogical Design. For 
each topic of interest, a group of teachers that had done the 1st experimentation told about their 
experience. The 2nd MA dealt with the Regional policies for education; and the last MA was dedicated 
to the presentation of the IDEA platform and its evolution. Details about the talks, authors and topics 
can be found on the project site: https://www.ideab3.it/conference-2020/?lang=en. Two hundred and 
sixty four teachers and school heads registered to the 2nd conference, i.e. an increase of about 84%. 

2.3.2 Webinars and seminars 
Eight webinars and five seminars on topics related to the project themes were organized. Due to the 
Covid pandemic, seminars could only be organized during the 1st year of activities. For teachers’ easy 
reference, an e-book was published that explains the project philosophy, where long abstracts of the 
conference presentations, information on the speakers etc can be found: (https://www.logus.it/progetto-
idea-innovazione-didattica-e-apprendimento). 

2.4 The experimentations (school years 2018-19 and 2019-20) 
Despite the increased number of participating schools (8 more with respect to the first experimentation), 
the number of teachers that actually completed the second experimentation decreased from 208 
teachers to 190, with an overlap of 36 (see Fig. 2). This fact can be explained by the difficulties 
encountered by schools and teachers due to the Covid pandemic. 
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Figure 2. Teachers participating in the experimentations per school year. 

It is interesting to note that the distribution of female junior High school teachers participating in the 1st 
experimentation is very close to the data reported by the Organization for Economic Co-operation and 
Development (OECD) regarding the distribution of teachers by gender in Italian schools in 2018. The 
OECD data states 77.0% of teachers at junior high school level are female (https://stats.oecd.org 
/Index.aspx?DataSetCode=EAG_PERS_SHARE_AGE#). In the school year 2018/19, 53 female 
teachers participated in the experimentation (corresponding to 77.94% of participating teachers at that 
level). This rate is slightly higher for the 2nd experimentation (school year 2019/20): 48 female Junior 
High School teachers corresponding to 81.36%, (see Fig.3). During the same period of time, we note 
that the amount of male and female teachers who answered the questionnaire remained basically 
unchanged. 

 
Figure 3. Teachers distribution per gender, school year and school level. 

During the experimentations and under the guidance of experts, teachers explored the chosen 
educational theme. Themes focused on: 1) Ubiquitous learning experience with AR and the help of our 
School Without Walls (SWW) platform and App; 2) Computational Thinking with coding, robotics, and 
IoT and 3) Cross curricular aspects of school subjects with the help of an AI module. Tables 1 and 2 
show the teachers’ distribution by theme and gender for the first and second experimentation. It appears 
that female teachers seemed more interested in activities based on dynamic teaching, i.e. in which 
students must actively participate, for example through activities offering the flexibility of learning outside 
school walls or activities that promote the awareness that school subjects are not separate boxes of 
knowledge. Male teachers seemed more interested in an analytical thinking approach. 

Table 1. 1st year - Distribution by theme and gender. 

Theme N. Teachers N. Male N. Female 

Ubiquitous learning (SWW) 65 19 46 

Computational Thinking 95 46 49 

Cross curricular aspects of school subject 48 10 38 

Total 208 75 133 

0800



 

 

During school year 2019-20, the themes and technologies identified for the 1st year were confirmed but 
the Computational Thinking theme was enriched with a new platform that gives remote access to 
complex, real life scientific laboratories: RIALE [6]. 

Table 2. 2nd year - Distribution by theme and gender. 

Theme N. Teachers N. Male N. Female 

Ubiquitous learning (SWW) 65 19 46 

Computational Thinking 72 42 30 

Cross curricular aspects of school subject 53 16 37 

Total 190 77 113 

2.5 The impact of Covid-19 on the experiment 
The pandemic had a strong impact on the project. Schools needed to face the challenge of 
reorganization, identify suitable educational platforms, provide support to teachers with little experience 
with online teaching, identify good practices to support remote education and help change teaching 
practice from face to face to online, all this bearing in mind the necessity to limit the effect of 
Transactional Distance [7] on both the possibility to reach the educational learning goals and the 
students engagement.  

In view of the health hazard, our challenge was to prevent teachers from abandoning the project. In fact, 
most groups had to face one of the situations indicated below: 

• The school in which the coaching phase or in which the meetings were held was closed due to 
Covid cases. 

• Participating teachers were in quarantine due to Covid cases at school or at home. 

• Participating teachers lived in a town that implemented mobility restriction measures. 
• Teachers and tutors chose to avoid or severely limit in-person meetings. 

Despite the health problems of the schools' administrative staff, partial or total closures, the schools had 
to remotely manage: the day-to-day administration of the school; the Covid emergency and try to keep 
alive all the projects activated in the school, including the IDEA project.  

The increased workload and difficulties of working from home caused slowdowns in all aspects of project 
administration. Obtaining signatures and documents on a timely basis proved to be difficult. Alternative 
communication channels had to be found by, for example, exchanging personal phone numbers. 

Other administrative bodies were facing similar problems, increasing the likelihood of delays. CRS4 and 
schools apply the rules for public administrations for purchases. This implies interacting with other public 
administration offices (tax agency, National Institute of Social Security-INPS, etc.) that were facing 
partial or total closures or staff reductions. 

The project governance authorized that the coaching period and the experimentation be done remotely, 
if necessary and CRS4 gave extra support to Head Schools. Doing the experimentation in Distance 
Learning was challenging, because not all students had access to devices or a good Internet connection. 

Other issues were: 

• Seminars could be organized only the first year of the project activity. 
• We registered a decrease in the number of teachers who actually completed the second 

experimentation. 

• The coaching period and the second experimentation were delayed and carried out mainly 
remotely. 

• Most teachers did not manage to carry out a proper, scientific evaluation of the methodology (see 
paragraph 3). 

• In percentage less teachers answered the satisfaction questionnaire (see paragraph 4). 
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3 THE EVALUATION 
At the end of the 2nd year, teachers were asked to assess the effects of the experimentation on students' 
learning using a control group, and doing pre- and post- testing and to deliver a report on the activities 
carried out during the experimentation. Despite the Covid crisis, 180/190 teachers delivered the final 
report, but not all were able to make a scientific, quantitative evaluation: 84% applied some form of 
evaluation. About half of these used a scientific approach with control and experimental groups and 16% 
did not do any form of evaluation. The data analysis focuses on the quantitative data at the beginning 
and at the end of the experimentation. The results (see Fig. 4) show that 75% of the students benefited 
from the IDEA approach. The average increase of the single student's assessment is 1.5 on a scale of 
1 to 10. 

 
Figure 4. Impact of the IDEA approach on student learning. 

Since 2015, the Sardinian Regional Ministry of Education promoted many projects for schools but none, 
except the IDEA project, requested a scientific evaluation of the results obtained. This unusual request 
obtained a good response from participating teachers and we noted a positive impact of the project on 
students’ understanding of the themes studied.  

Despite these positive results, we need to stress the fact that some aspects on how the evaluation was 
carried out would have need to be better specified. For example:  

• The time elapsed between pre-test and post-test. 

• A more detailed description of the composition of the experimental and control groups 
• Given the fact that the experimentation was done during the Covid pandemic, it would have been 

interesting to know the amount of time spent doing the experimentation in the classroom vs the 
amount of time spent doing it remotely.  

Teachers have repeatedly pointed out the logistical difficulty of structuring an experiment with two 
groups. Sometimes the teacher did not teach the same subject to two different classes. Another key 
aspect was to obtain two homogeneous classes to create the experimental and control groups. These 
problems will lead us in the future to identify and suggest an alternative strategy to continue the work of 
comparative testing without upsetting the work of teachers. 

4 TEACHERS SATISFACTION SURVEYS 

4.1 Satisfaction survey administered at the end of the first experimentation 
The survey was administered on a voluntary basis, between Dec. 2019 and Jan. 2020, i.e. at the end of 
the first experimentation. We received feedback from 93.27% of the participating teachers. The sample 
size is statistically significant. High school teachers are 67% of 194 respondents, the remaining are from 
Junior high schools. Over 46% of respondents taught in Southern Sardinia, in line with the fact that the 
same area gathers 47% of the Sardinian population (Istat data, December 2019). 

The themes chosen by the majority of teachers seems to indicate that they found it hard to step out of 
their comfort zone. In fact, the two most chosen themes: Computational Thinking (43.3%) and 
Ubiquitous learning with AR and our SWW tool (32.47%) (see Fig. 5) had been used in a previous project 
[8]. Moreover, Computational Thinking has been considered a key 21st Century skill in education for at 
least 10 years [9]. 
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Figure 5. Themes chosen by respondent teachers. 

The time dedicated to the coaching phase was considered adequate by almost 64% of respondents; 
19.59% considered it too long and 5.67% too short. This can be linked to the fact that 70% of 
respondents declared to have started the experimentation with a basic knowledge of the theme. 

The support given by the technological and didactic tutors throughout the 1st year of activities was 
assessed very positively by respondents. Even when they stated that they did not fully understand the 
role of tutors in helping them achieve the project’s objectives, the work done by both types of tutors was 
considered positive. The statement “I found it useful” or “I found it very useful” was made by 159 
respondents (82%) when assessing the Didactic Tutor, and by 164 respondents (84.5%) when 
assessing the Technological Tutor. (see Table 3) and (see Fig. 6.). 

 
Figure 6. Evaluation of tutors role 

Teachers’ feedback regarding the learning design activities is slightly positive: 111 respondents (57%) 
declared it to be important or useful for their teaching.  

Table 3. How do you assess the role of the tutors in achieving the project's objectives? 

Questions Didactic Tutor Technological Tutor 

I understand and found it very useful 135 147 

I understand it but I didn't find it useful 9 3 

I don't quite understand it, but found it useful 24 17 

I don't quite understand it and I didn't find it useful 11 9 

Other answers 12 15 

Did not answer 3 3 

Total 194 194 

The majority of respondents assessed positively (excellent or good) the quality of the components of 
the IDEA Platform: Moodle (67.53%), Login/registration (76.8%), Learning Designer (67%), SWW (used 
by 65 teachers was rated positively by 44.62% of them) and the AI tool by 70.83% of the 48 teachers 
that used it. 

0803



 

 

About students involvement in the experimentation, 68.04% of respondents claimed to have involved 
15-30 students, not surprisingly as in Italy, the average class population is 18-27 ±10% in Junior High 
schools and 27-30 ±10% in High schools (http://s.crs4.it/Hs - MIUR Formazione Classi). 

Finally, teachers were asked to express their opinion on what was implemented. Multiple answers were 
possible this is why we gathered 358 answers. Almost 36.3% of the respondents stated that what was 
implemented could be the starting point for other experiments, 26.26% declared that it could be useful 
to improve curricular teaching, 18.16% that it should be shared with the colleagues of the class board. 

4.2 Satisfaction survey administered at the end of the 2nd experimentation 
The survey was submitted between January and March 2021. We received feedback from 141/190 
teachers, meaning that this year only 74.21% responded to the survey. This can be related to the 
pandemic which impacted teachers’ curricular and project activities. The aims of the project are known 
by almost all respondents. Only one stated that it was unknown to him/her. Moreover, 69.5% declared 
that they shared and agreed with the criteria used to select teachers who would take part in the 
experimentation. We can conclude that the choice of the project governance to give the HS a key role 
in managing the teachers' networks and the experimentation phases was a winning one. 

The majority of respondents were High school teachers (68.09%), the rest taught at Junior High school. 
We note an increase of teachers operating in southern Sardinia: 60.28% versus 46.9% last school year. 
This can be explained by the fact that two HS were situated in Southern Sardinia: the teachers who last 
year participated in the Oristano SN, this year belonged to Elmas (see Fig.1).  

With respect to last year, the themes chosen by teachers are more evenly distributed: participation to 
Computational thinking + RIALE dropped to 33.33%, School Without Walls increased to 36.88% which 
can be linked to the fact that we have a higher percentage of Junior high schools participating to the 
project, and participation to the cross-curricular aspects of school subjects increased to 29.79%. 
Moreover, 82% of the respondents declared that the theme they chose met their expectations. The 
majority claimed to have greatly improved their knowledge of the theme explored: prior to doing the 
experimentation, 30 teachers (21%) claimed to have good or excellent knowledge of the theme to be 
explored, after doing it the number increased to 116 (82%). Prior to the experimentation 64 teachers 
had poor or no knowledge of the theme, after only 2 declared to have poor knowledge. This is an 
indication that our objective to help teachers acquire digital skills and learning methods was reached. 

The percentage of respondents that rated adequate the duration of the coaching period increased from 
63.92% (last year’s value) to 72.34%. but the percentage of those considering it too long also increased 
to 24.82% vs. 19.59% last year. 

The activities done remotely with the tutors throughout the 2nd year of the project was assessed positively 
although many indicated that they would have preferred to work in attendance. Given the pandemic, 
remote interaction was the only alternative to project drop-out. Respondents praised tutors' helpfulness 
and commitment.  

We used a 5 point Likert scale (1= poor, 2= fair; 3= neutral; 4= very good; 5= excellent) to assess 
teachers' perception of their knowledge of Educational Design after using the Learning Designer Tool 
(see Table 4). We note that at the end of the experimentation, none considers their knowledge to be 
poor or fair, whereas almost 93% consider to have reached a very good or excellent knowledge.  

Table 4. Evolution of changes in teacher’s perception of their knowledge of Educational Design. 

Knowledge of 
Educational Design 

At the beginning of the 
experimentation % 

At the end of the 
experimentation % 

1 1.42 0 

2 19.15 0 

3 37.59 7.09 

4 36.88 71.63 

5 4.96 21.28 

total 100% 100% 
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Although the project put at teachers disposal a Learning designer tool, developing methodological 
competencies in teaching was not a key objective. This is why we find it interesting that most teachers 
state that they have acquired some competency in educational design. 

The amount of students involved in the experimentation with the class is an indicator of the difficulties 
caused by the health emergency: about one third of respondents declared to have been able to involve 
less than 15 students whereas last year only 28.87% involved that amount of students. The percentage 
of teachers able to transfer to 15-30 students was 60.28% versus 68.04% last year. 

The evaluation of the components of the IDEA platform improved with respect to last year’s. For the 
values (excellent or good) we collected the following data: for Moodle 90.07% versus 67.53% last year; 
Learning designer by 91.49% versus 67% last year; SWW used by 87 teachers vs. 65 last year was 
rated positively by 82.76% of respondents versus 44.62% last year and last, the Artificial Intelligence 
tool is rated positively by 87.8% of respondents versus 70.83% last year (see Fig. 7). 

 
Figure 7 Comparison of levels of appreciation of IDEA platform components between ed. 1 and ed.2. 

The teachers satisfaction surveys indicate that teachers participating in the project lived an overall 
positive experience and that the level of satisfaction actually increased at the end of the 2nd 
experimentation. 

5 CONCLUSIONS AND FUTURE WORK 
In an attempt to take into consideration the recommendations of the 2021-2027 Digital Education Action 
Plan [3], and the results of the study carried out in 2018 by the Organisation for Economic Co-operation 
and Development (OECD) which indicated that less than 40% of educators across the EU felt ready to 
use digital technologies in teaching, with divergences between EU Member States [10], the IDEA project 
is continuously evolving to better respond to its objective to help teachers and learners acquire digital 
skills and learning methods and to develop digital devices and contents. At the end of school year 
2020/21, the IDEA platform will be released to the Regional Authorities that financed the project. 

The positive feedback received (the significant increase in participation to the conferences and the 
positive reactions collected through the teacher satisfaction questionnaires) lead us to conclude that the 
project meets Sardinian teachers' need to receive support in using technology in their teaching practice. 
We believe that being constantly in touch with the four HS, and our being responsive to the problems 
that schools face also contributed to the success of the project. 

Under the theme of Computational Thinking, RIALE, a tool and platform allowing remote access to 
University level research labs to schools live and asynchronously is being developed. We were able to 
finance a 3rd year of activity to empower the RIALE concept. It will become the focus of the 3rd year 
experimentations. Participating classes accessing remotely live and asynchronously to 
university/research labs will consolidate concepts linked to the scientific experiment thanks to the 
interactive personalized Timeline enriched by class teachers with additional educational material 

ACKNOWLEDGEMENTS 
The authors thank the Servizio Politiche Scolastiche della Direzione Generale della Pubblica Istruzione 
dell’Assessorato della Pubblica Istruzione, Beni Culturali, Informazione, Spettacolo e Sport, and 

0805



 

 

Sardegna Ricerche the Regional Agency for Research and Technological Development for their 
financial support. 

REFERENCES 
[1] C. Salis, D. Zedda, G. Brunetti, M. F. Wilson, “Teacher Coaching Program – the IDEA Linea B3 

Project”, in Proc. of the 2nd Int. Conf. on Advanced Research in Education, Nov. 2019, pub, DOI: 
https://www.doi.org/10.33422/2nd.educationconf.2019.11.802 

[2] European Commission, “Communication on: Opening up Education: Innovative teaching and 
learning for all through new Technologies and Open Educational Resources” Luxembourg, 2013 
https://op.europa.eu/en/publication-detail/-/publication/cd97428e-ab60-4e5f-b9c2-68232274522e, 
last accessed 2021/05/27, DOI:10.2766/77543 

[3] European Commission, “Communication From the Commission to the European Parliament, the 
Council, the European Economic  and Social Committee and the committee of the Regions,” Digital 
Education Action Plan 2021-2027 Resetting education and training for the digital age, 2020. 
COM/2020/624 final https://ec.europa.eu/education/education-in-the-eu/digital-education-action-
plan_en 

[4] S. L. Comi, G. Argentin, M. Gui, F. Origo, L. Pagani, “Is it the way they use it? Teachers, ICT and 
student achievement”. Economics of Education Review, Volume 56, pp 24-39, 2017 
https://doi.org/10.1016/j.econedurev.2016.11.007. 

[5] J. I. Pozo, M. P. Pérez Echeverría, B. Cabellos, D: L: Sánchez, “Teaching and Learning in Times of 
COVID-19: Uses of Digital Technologies During School Lockdowns”. Front. Psychol. vol 12: art 
656776,. 2021, doi: 10.3389/fpsyg.2021.656776 

[6] C. Salis, D. Zedda, F. Isidori, R. Cusano, F. Cabras, M. F. Wilson, F. Cau, L. D. Spano, 
“Multimodal Access to Scientific Experiments through the RIALE Platform – Main Steps of 
Bioinformatics Analysis” In: Auer M.E., Centea D. (eds) Visions and Concepts for Education 4.0. 
ICBL 2020. Advances in Intelligent Systems and Computing, vol 1314. Springer, Cham. , 2021, 
https://doi.org/10.1007/978-3-030-67209-6_9. 

[7] M. Moore, “Theory of transactional distance”. Keegan, D., ed. Theoretical Principles of Distance 
Education, Routledge, pp. 22-38, 1997. 

[8] C. Salis, M. F. Wilson, F. Murgia, S. L. Monni, “Innovative Didactic Laboratories and school 
dropouts, a case study”, in Online Engineering & Internet of Things. Proceedings of 14th int. conf 
on Remote Engineering and Virtual Instrumentation. 15-17 March 2017, Columbia University, New 
York, pp.887-894, 2018, DOI 10.1007/978-3-319-64352-6_82. 

[9] S. Bocconi, A. Chioccariello, G. Dettori, A. Ferrari, K. Engelhardt, “Developing Computational 
Thinking in Compulsory Education - Implications for policy and Practice”; EUR 28295 EN: 
Publications Office of the European Union, Luxembourg, 2016, DOI.10.2791/792158. 

[10] OECD, TALIS 2018 Results (Volume I): “Teachers and School Leaders as Lifelong Learners”, 
TALIS, OECD Publishing, Paris, 2019. https://doi.org/10.1787/1d0bc92a-en. 

0806



 

 

DUAL TEACHING AND INTERSPERSED PROGRAMMING: 
LEARNING TO TEACH WITH CODE 

Ana Fuentes Martínez 
University West (SWEDEN) 

Abstract 
Entering the post-digital era, we anticipate that the ideas of disruptive technologies will be left behind to 
embrace the materiality of artifacts—their affordances and limitations—regardless of their underlying 
construction. In this line of development, technology is embedded into education to reach learning goals 
beyond the technology itself. Curricula around the world are acknowledging this view to broaden pupils’ 
skills and subject understanding. In particular, learning mathematics is moving away from learning 
mechanical procedures toward visualizing functions, analyzing large sets of numerical data, devising 
algorithms to solve problems, and emulating stochastic scenarios. Computer programming serves as a 
means to achieve those goals and many mathematics teachers are now expected to include coding as 
yet another tool in their teaching arsenal. 

The present paper reports the results of a teacher training intervention in which experienced 
mathematics teachers learned computer programming in order to teach mathematics with code. The 
participants were introduced to the programming language Python along with relevant examples 
connected to the Swedish mathematics curriculum. The results show that the teachers who were new 
to computer programming approached the task of producing a teaching activity that included coding with 
two different mindsets—Dual Teaching and Interspersed Programming. These two tactics had been 
previously observed in the classroom of mathematics teachers who were proficient in computer 
programming and refer to the bearing content of the learning activity. Dual Teaching describes a tactical 
approach in which learning computer programming is seen as a separate skill and the mathematics 
involved is not the principal objective. Interspersed Programming, on the other hand, captures the 
teaching activities that have a clear focus on a mathematical topic and resort to computer programming 
to advance students’ understanding in that unit. The choice of teaching mathematics with elements of 
programming rather than teaching programming with elements of mathematics is therefore independent 
of the teacher’s proficiency in computer programming. 

Keywords: Programming, Coding, Computational thinking, Teacher training. 

1 INTRODUCTION  
The connection between mathematics education and programming has been receiving renewed 
attention during the last decade (e.g., [1], [2], [3]), following Wing’s influential paper on computational 
thinking [4] and the subsequent actualization of school curricula around the world (e.g., [5], [6], [7], [8]) 
to include those ideas.  In Sweden, enhancing mathematics teachers’ computer programming skills has 
become necessary to meet the requirements in the recent curricular revision, and several training 
initiatives have been implemented toward this goal [9], [10]. The complexity of the didactical project 
stems not only from challenges in schools’ technological readiness and teachers’ competences but more 
importantly, from intrinsic difficulties in connecting relevant programming activities to the core 
mathematics curriculum that remains unchanged [1], [11]. Which ideas direct teachers’ instructional 
choices when attempting to implement an integrated math and programming curriculum? 

This paper deals with the introduction of coding in an educational system in which both teachers and 
their pupils are beginners in programming, and which must be combined with the requirements of 
ongoing traditional subjects. It takes the perspective of the decisions that teachers make when choosing 
programming activities that could convey the purpose of integrating mathematics and programming. 
These decisions will not only impact student achievement but also the overall success of larger 
interventions such as the present curricular reform [12]. 
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2 METHODOLOGY 
Teachers’ perceptions of the relevance and feasibility of programming activities in the mathematics 
curriculum were assessed individually among the participants of two parallel professional development 
initiatives addressing computer programming in Python for educators with none or little experience in coding.  

Seventeen teachers agreed to provide input to this investigation during the spring term in 2021. They 
were all in-service teachers with several years of experience (7-25) teaching mathematics in secondary 
education. They had all applied for a teacher training course in computer programming and most of 
them were new to python and programming in general. Their motives to attend the course were 
principally to acquire the necessary programming skills that would allow them to both teach and use 
code in their classrooms. 

The courses were held online [13] and addressed both technical and didactical issues regarding 
programming. After four weeks (10 h) dedicated to learning programming, the teachers were to tackle 
the two pedagogical concurrent concerns: (a) integrating programming in mathematics and (b) providing 
their students with the necessary programming background according to their previous programming 
experience. Upon completing the course, the participants had to develop a lesson plan to convey a topic 
relevant to their students’ curriculum including programming. This rendered a total of 14 different student 
activities that were shared in both groups. 

As a last step in this learning process, the participating teachers would consider each of the 
programming activities that were presented by their peers in the group together with the description of 
the intended mathematics course for which the activity was designed.  The teachers were asked to 
assess whether they thought that the exercise would be easy (-1), appropriate (0), or too difficult (1) for 
the intended pupils with respect to two dimensions: mathematical content and programming skills. After 
collecting all the individual assessments for each of the proposed activities, their average was translated 
into a double classification index, representing the activity’s perceived difficulty in mathematics and 
programming respectively for the intended pupil cohort.  

The number of participants that provided an opinion regarding the difficulty of each activity varied for 
several reasons. First, the activities were presented in both teacher groups which resulted in a higher 
number of scores for some activities. Secondly, and particularly regarding mathematical content, not all 
of the teachers were familiar with the curricular requirements of all the courses and felt unable to 
comment on the appropriateness of some exercises (see Table 1., activities A:2 and A:5). Assessing an 
activity was therefore discretionary for both dimensions and was made anonymously by means of a 
dynamic digital voting system. Only the aggregated sum of all the assessments was recorded. The 
teachers were also able to discuss how they reasoned when assessing the programming activities, 
which helped to understand underlying issues of what was perceived as advanced mathematics and 
programming. 

It should also be remarked that averaging the teachers’ assessment of each activity conceals details 
about individual perceptions and could give a too coarse measure of the spread of opinions. This is 
especially true for results near 0, that might have come from either (a) two disparate sets of valuations 
(where half of the teachers vote −1 and the other half vote 1) or (b) a collective agreement around the 
middle (all zero). However, the discussions that followed the individual assessments would serve to 
elucidate whether the issue was controversial as in the former case (a) or largely undisputed (b). 

3 RESULTS 
This section is devoted to the empirical results of the workshops with regard to the classifications of 
activities provided by the participants. It also provides three programming exercises that exemplify the 
classification process and the issues that were raised when trying to assess their difficulty. Finally, the 
averaged assessments of all activities are presented numerically and graphically, to inform the 
subsequent analysis. 

3.1 Examples of proposed programming activities 
Selected programming activities are presented here together with their classification indices to illustrate 
the classification process and the discussions that followed. 
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3.1.1 Sales price calculator (A8). 
This activity was planned for first-year students in upper secondary school (ages 15-16) with no previous 
programming experience. It consisted of a programming exercise by which students were to learn about 
Python’s input, output, and arithmetic operations in the context of a sales price calculator. The 
mathematics topic to which this activity was connected was percentages. According to the lesson plan, 
pupils would access a template of the program and would be instructed to extend it with the necessary 
code so that it could be used to calculate the final price of a product after some discount was applied 
(see Fig. 1).  

 
Figure 1. Template accompanying the sales price calculator activity. 

The activity averaged −0.8 in the mathematics difficulty indicator (very easy), showing that calculating a 
discount is something that most students at that level should have been able to do for quite some time. 
Teachers that commented how they perceived the mathematical difficulty of the activity showed mainly 
consensus in this score, but it was pointed out that more instructions needed to be given regarding the 
kind of percentage information that the program expected for its calculations. The programming skills 
required to complete the activity were assessed to be appropriate for the beginners to which it catered, 
and this rendered a score in the middle of the interval (−0.188). 

3.1.2 The equation solver (A1 and A2) 
This activity proposed programming a numerical solver for linear equations with only one variable. The 
solver was to be based on the most primitive approach to understanding equations, that is, finding a 
value for which both sides of the equation render same number through systematic trial and error. The 
action of finding is translated directly into a simple search algorithm that sequentially tests values until 
a solution satisfies the equivalence. The purpose of the activity was to illustrate the reason why such an 
approach was cumbersome and unreliable and to further motivate the need for algebraic methods that 
would be able to find any solution in reasonable time. The activity was scaffolded to successively 
augment the scope of possible solutions to the equations.  

How was this exercise assessed? The programming difficulty seemed to grow along with the desired 
versatility of the solver which resulted in the activity being split into two exercises for the sake of consistent 
classification. Searching for integer solutions within a given interval (A1) required considerably less 
programming effort than replicating Cantor’s enumerating algorithm to allow for fractional roots (A2).  

With respect to the mathematical content, the teachers considered that the concept of finding a value 
for the unknown variable that rendered both sides of the equation equal was important for the students 
in general, but hopefully something they already knew from earlier courses. They also valued the 
possibilities that the activity provided regarding discussions about whether a solution exists that was 
relevant to the course. Therefore, both variations averaged a difficulty score in the middle range (−0.133 
and 0.333). Because fractional enumeration is not part of the core curriculum, several teachers were 
not familiar with its particularities which resulted in significantly fewer assessments than other activities 
(only 6 votes). 

3.1.3 The vertical bar chart (A3) 
The teachers that proposed this activity were interested in the output affordances of python in text form. 
Their idea was to let the students represent statistical data collection in a vertical bar chart. This sort of 
diagram is well known to students and does not represent any significant difficulty when approached as 
a pen and paper exercise with small data sets (score −0.882).  However, the standard console output 
available in python is ill-suited for vertical formatting and a significant number of calculations were 
necessary to achieve the desired output layout. The whole code was therefore provided to the students 
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along with the activity, which was to try the program by themselves and adjust the labels for new bar 
categories. The teachers assessing this activity considered that the exercise itself will not be out of reach 
for the students, but, since the code was so elaborated and included so many different programming 
constructs (lists, nested loops, conditions…) the score was among the highest. 

3.2 Cartesian representation 
The results of the classification are presented in Table 1. where the 14 proposed activities are listed. 
The titles are translated from Swedish but otherwise reflect the ones chosen by the teachers themselves. 
The information is further depicted in a cartesian diagram (Fig. 2). This diagram allows for a graphical 
representation of the two-dimensional score for each activity, together with a third dimension to account 
for the variation in the number of teachers that provided an assessment for a given activity. 

 
Figure 2. Distribution of activities A1-A14 according to their perceived level of difficulty in mathematics 

and programming. The size of the bubble reflects the combined number of assessments. 

Each bubble represents one of the activities that were subject to assessment. The labels A:1 to A:14 do 
not reveal any particular ranking other than the order in which they were uploaded to the learning 
platform for examination. The horizontal axis is devoted to the perceived complexity of programming 
and the vertical axis conveys the mathematics level. The permitted values ranged from −1 to 1 in both 
axes but the chart was automatically expanded to allow for larger bubble sizes, which depended upon 
the aggregated number of teacher assessments for each activity. 
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Table 1. Summary of the activities and their average difficulty scores.  
The average is here given as a ratio to illustrate the number of teachers that provided  

a score for that particular activity and dimension 

 Mathematical content 
 (sample size) 

Programming 
complexity  

(sample size) 
A1: Linear equation solver in ℤ range (Algebra) −0.133 (15) −0.583 (12) 
A2: Equation solver in ℚ range (Number theory) 0.333 (6) 0.923 (13) 
A3: Bar chart (Statistics) −0.882 (17) 0.765 (17) 
A4: Polynomial derivatives (Calculus) −0.063 (16) 0.714 (14) 
A5: Montecarlo area estimates (Calculus) −0.200 (5) 0.667 (6) 
A6: Probability of Yatzy (one roll)  −0.083 (12) −0.385 (13) 
A7: Probability of Yatzy (2 to 5 rolls) 0.571 (14) 0.182 (11) 
A8: Sales price calculator (Percentages) −0.800 (16) −0.188 (16) 
A9: Area and perimeter in a rectangle (Geometry) −0.750 (12) −0.273 (11) 
A10: Quiz with a score: (Conditional constructs) −0.909 (11) 0.200 (15) 
A11: Turtle draw (Cartesian coordinates) -0.706 (17) 0.353 (17) 
A12: Loan interest calculator (exponentials) 0.220 (15) −0.625 (16) 
A13: Loan interest with mortgage  0.188 (16) 0.333 (12) 
A14: Celsius to Fahrenheit (metric conversions) -0.800 (10) 0.083 (12) 

4 ANALYSIS 
The analysis of the results departs from the chart in Fig.2 and the apparent clustering of activities into 
two groups, in the vertical dimension (mathematical difficulty). This is interpreted as there being two 
kinds of activities that would convey the curricular requirements of including programming in 
mathematics. One set of activities is gathered at the bottom of the chart, indicating that the mathematics 
included in them was beneath the level of the targeted student group. These activities were largely 
justified because they provided a means of learning programming. The scores regarding programming 
complexity are therefore concentrated around zero, which indicates that the activity is considered 
appropriate for that group of pupils according to their previous programming knowledge.  

The second set of activities lies along the horizontal axis, i.e., scores close to zero in the mathematics 
dimension. This group of activities is quite spread with regard to programming complexity, with scores 
ranging from −0.625 to 0.923. This can be seen as an indication that in those activities, the mathematical 
content was prioritized to fit the necessities of the student group, with less regard for the complexity of 
the code. 

The discussions about programming difficulty were based on the final code that should accompany the 
exercise. This reflected the length of the code, the complexity of the data structures, the depth of the 
nestled control instructions, and even the use of external code libraries with which the students could 
be unfamiliar. It disregarded whether the code was wholly or partially available to the students from the 
beginning, or if it needed to be created from scratch. This difference is of course of utmost importance 
for the success of the activity in the actual classroom setting and teachers were keen to adapt their 
activities with that respect so that students could benefit from them. Nevertheless, the above 
classification provided useful information about the learning focus of the exercise.  For activities where 
the programming level was considered difficult, the level of mathematics showed to range from 
appropriate to difficult whereas for activities in which the programming difficulty was perceived to be 
appropriate the mathematical content was normally below the pupils’ level. 

Because students’ previous programming knowledge was generally scarce and disparate ([14], [15]), 
most teachers found themselves capable of assessing the difficulty of the required code, and they 
agreed to a higher extent in that assessment. For the mathematics involved, teachers were somewhat 
shyer and seldom offered a difficulty assessment outside their “comfort zone” i.e., the level they had 
some experience teaching. Nevertheless, for those assessments regarding the appropriateness of the 
exercise for the mathematics level the views were in accordance with the traditional mathematics 
curriculum. 
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The two clusters of activities observed in the data resonate well with the teaching tactics described in 
[16]; Dual teaching and Interspersed Programming. These tactics were unveiled in the everyday 
practices of mathematics teachers who were also proficient in computer programming and were 
therefore among the pioneers implementing the new curriculum.  Those teachers and the teachers in 
this study were confronted with similar problems regarding both pupils that were new to programming 
and scarce programming resources in connection to the core mathematics syllabus [17].  

To tackle that demanding situation, the teachers resorted to one of two kinds of activities that 
incorporated programming. Some teachers adopted Dual Teaching, explicitly devoting some lessons to 
teach programming from the ground and keeping the rest of them as they were before the curricular 
revision, effectively separating the two domains of knowledge. Other teachers approached the challenge 
by including programming activities interspersed with their routine mathematics teaching whenever they 
found that programming could add to the understanding of their subject. This approach resulted in 
computer programs that were not primarily adapted to the coding skills of their students but to the 
necessities of the mathematics topic. This kind of reasoning aligns with the second set of activities in 
the data presented here, that is, activities that are appropriate for the mathematics level of the pupil 
group but might not take into account their programming skills.  

5 CONCLUSIONS 
The above considerations lead us to the conclusion that the tactics of Dual Teaching and Interspersed 
Programming are not exclusive to mathematics teachers proficient in programming but apply also to 
programming beginners as the participants in this study. The method of double score activity 
assessment by the teachers themselves provides further evidence of an underlying difference that 
cannot solely be attributed to the researcher’s previous analyses. The difference between teaching 
mathematics with elements of programming and teaching programming with elements of mathematics 
seems to be intrinsic to the conditions of the curricular reform rather than to the characteristics of the 
teachers. 

The data reveals the difficulty that teachers face when trying to find activities that match the students’ 
needs in both dimensions (a double close-to-zero score).  The lack of activities that are appropriate in 
both programming complexity and mathematical content can be taken as proof of a pedagogical 
approach that is still in its infancy. Many scholars have argued that programming should be introduced 
earlier and separately so that students can focus on mathematics even when programming is used. This 
will reduce the need for Dual Teaching tactics. A different argument concludes that the traditional idea 
of mathematics teaching needs to be revised along with the introduction of technological aids such as 
computers [18]. Which mathematical content will be necessary in the future and how it will make its way 
into the classrooms is part of the imaginaries that teachers learning to program will help to realize. 
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REGIONAL FEATURES OF EARLY DETECTION AND PREVENTION 
OF DEVIANT BEHAVIOR AND RADICALISM IN A MULTICULTURAL 

COMMUNITY OF THE REPUBLIC OF TATARSTAN 

S. Khusainova, E. Palekha 
Institute of Pedagogy, Psychology and Social Research (RUSSIAN FEDERATION) 

Abstract 
In schools, universities and colleges of the Republic of Tatarstan, professionals carry out the constant 
systematic work on the early identification of persons with deviant behavior and its prevention; there are 
several regional programs and scientific institutions laboratories whose work is aimed at studying these 
processes and improving them. And nevertheless, the acute social significance of the issue compels us 
to turn to it again. The sad events in the Kazan school that took place in May 2021 and brought a large 
number of victims to the city served as an incentive to revise the existing ways of interaction between 
the subjects of this difficult process. 

The purpose of this article is to consider the conditions and criteria for the formation of deviant behavior 
and radicalism in adolescents, which could be hypothetically characterized as regional. Their detailed 
description will allow specialists (teachers, psychologists) to identify persons with signs qualified as 
"danger signals" at the stage of their involvement in the learning process. Based on the scientific data 
obtained, a concept for the prevention of deviant behavior with markers of social (terrorist) danger will 
be developed and proposed, which can be introduced into educational institutions of different 
educational levels. 

The research methodology in terms of the practical study of deviance is based on the classical methods 
of psychological science, methods of social analysis, analysis of speech-behavioral reactions. The 
scientific generalization of the problem uses the methods of humanitarian knowledge, logic, analysis 
and synthesis, as well as conceptological gradations and schemes. We have conducted and processed 
more than 100 interviews with persons falling under the category of "special group", identified their 
common features – social, psychological, cultural, linguistic, etc. 

The result of this study suggests the release of a formalized concept programme of early detection and 
prevention of zones of deviance in the behavior of adolescents undergoing training and learning process 
in institutions of the Republic of Tatarstan. One of the main results that we were able to obtain is the 
connection between the concepts of "radicalism" and "deviance" at the level of manifestation in the 
behavior of a person, his / her speech markers, thinking characteristics, sociocultural adaptation and 
studying manners. 

Keywords: deviance, adolescents, the Republic of Tatarstan, prevention, behavior, deviant behavior, 
learning process. 

1 INTRODUCTION 
Many researchers of the sociosphere consider the problems of modern youth within the framework of 
the concept of "deviant behavior".  

So, E.I. Kholostova characterizes deviant behavior as “behavior that deviates from the values, norms, 
attitudes and expectations of society or a social group” [1]. V.V. Kovalev considers deviant behavior as 
“behavior deviating from the moral norms of a given society” [2]. Deviant behavior, according to M.I. 
Rozhkova, is "a deviation from the accepted in a given society, social environment, immediate 
environment, collective of social and moral norms and cultural values, self-development and self-
realization in the society to which a person belongs" [3]. Y.I. Gilinsky understands deviant behavior as 
“an act, an action of a person that does not correspond to the officially established or actually established 
norms in a given society” [4]. 

Deviant is defined as such behavior, which is considered to deviate from the norms and standards 
established by society in various areas of an individual's life – the norms of mental health, law, culture, 
morality (V.V. Kovalev, I.S.Kon, V.G. Stepanov, D.I. Feldstein and others), as well as behavior that does not 
meet the social expectations of a given society in a specific period of time (N. Smelzer, T. Shibutani) [5]. 
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The researchers propose to single out the following factors as the reasons for the emergence of deviant 
behavior: 1) the socio-economic state of society (crisis, economic recession, crime rate, destruction of 
the old system of values); 2) family and upbringing (heredity, personality development of a child in a 
dysfunctional family, pedagogical and social neglect, negative impact on personality formation); 3) 
personality traits, personal experience of the individual [6]. 

In the study by A.Yu. Krzhechkovsky it is showed that disorders of the self-knowledge function are an 
important component in the genesis of deviant behavior caused by the presence of psychopathic 
(personality) disorders. According to experimental data, the level of self-awareness in adolescents with 
mental disorders is lower than in mentally healthy ones. Its age dynamics, starting from 12-13 years old, 
is sharply slowed down, and the image of the Self is distorted. The level of self-awareness characterizes 
the degree of mental maturity of the individual: a low level is combined with a high risk of developing 
psychopathic disorders and deviant behavior. It is known that the function of self-awareness directly 
determines the level of socio-psychological adaptation of children and adolescents and is revealed in 
this respect as a more important factor than the characterological characteristics of the personality [7]. 
It is in adolescence that the necessary prerequisites are formed (conceptual, formal-logical intelligence, 
reflection, self-awareness, will and arbitrariness) for the implementation of value-semantic self-
determination and the formation of the moral position of the individual. Consequently, the level of 
development of the function of self-knowledge is also a factor provoking deviations in behaviour, 
components of the features of religious and social activity. 

So, M.M. Reshetnikov notes that certain factors of upbringing can become the prerequisites for the 
formation of a terrorist's personality – for example, according to the research of this author, in many 
cases terrorists are brought up in a patriarchal and highly religious family or a school with a religious 
bias. In addition, the personal psychological context is also relevant. The same author notes that in 
some cases young people convicted of terrorist activities have had poor or mediocre schooling; were 
deprived of parental care and attention early on, or, conversely, were objects of parental overprotection; 
their youth and childhood are often traumatogenic – In the history of growing up these people were 
deprivation, humiliation, loss [8]. 

Researchers L.Ya. Gozman, E.B. Shestopal note the obvious social maladjustment of such adolescents 
and young people: they are outsiders in friendship, love, study, socially isolated, feel a sense of 
alienation. 

D.V. Olshansky writes about the existence of a deficit in mental development (the roots of which are 
from childhood) in individuals prone to the described type of deviant behavior: deficiency forms the need 
for hypercompensation, while there is an internal inability of the individual to overcome “impairment” [9]. 
S.N. Enikolopov singles out the inferiority complex as an important personality trait of the emerging 
terrorist: it is he, according to the author, who can cause cruel behavior and aggression, as 
compensatory mechanisms [10].  

According to the research of K.V. Zlokazov and R.R. Muslimov, youth extremism is formed mainly in a 
marginal environment: “It is constantly fueled by the uncertainty of the young man's situation and his 
unsteady views on what is happening. Extremism manifests itself more often in those societies and 
groups in which there is a low level of self-esteem or conditions that contribute to the ignorance of 
individual rights." One of the factors in the spread of religious extremism is access to foreign religious 
organizations carrying propaganda of alien Islamic values (the Islamic factor), propaganda of ideas of 
religious extremism among young Muslims of Russia, organizing their travel to study in the countries of 
the Islamic world, to places where Islamic organizations carry out recruiting work. In addition, as noted 
by K.V. Zlokazov and R.R. Muslimov, “the desire of adolescents to build their own identity, active 
interpersonal interaction, emancipatory moods are a suitable foundation for the spread of extremist 
sentiments ...the involvement of adolescents in destructive groups often occurs not on school grounds, 
but through the use of adolescents' communication systems in social networks. School, college, 
technical school act as a sphere of secondary (indirect) dissemination of radical ideas, mainly by the 
participants themselves through informal communication" [11]. 

Earlier [12], a number of pedagogical conditions were identified in which work on psychological and 
pedagogical support with a risk group became the most successful: “The implementation of them will 
help to prevent the manifestation of deviant behavior in students. First condition. Ensuring the interaction 
of the family and the educational organization, which implies the need for individual interaction with 
parents, professional development, the development of the pedagogical culture of teachers, the creation 
of an effective public parental organization aimed at developing students' attitudes towards a positive 
perception of ethnic and confessional diversity. Second condition. Psychological and pedagogical 
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support of at-risk students. Maintenance includes, firstly, psychoprophylactic work (providing solutions 
to problems related to education, upbringing, mental health of children); development of specific 
recommendations for pedagogical and psychological workers; parents to provide assistance in matters 
of upbringing, taking into account their age and individual characteristics; implementation of 
developmental programs for students, taking into account the tasks of each age stage; identification of 
the psychological characteristics of students, which in the future may cause deviations in personal 
development; prevention of possible complications in connection with the transition of students to the 
next age level. Secondly, carrying out diagnostics of the mental development of students; the most 
important features of the activity; compliance of personal and interpersonal formations with age 
guidelines and the requirements of society. Thirdly, psychological counseling (individual and group). 
Fourthly, the implementation of correctional work (individual and group) is the organization of work, first 
of all, with students of the risk group who have problems in behavior and personal development 
(identified in the process of diagnosis). Third condition. Development of a system (complex) of joint 
(family – educational organization) preventive measures of an educational and propaganda nature, the 
implementation of which will contribute to: the formation of value-oriented relations; humanization of 
relations between representatives of different generations; the development of personality self-
regulation processes. The implementation of all the above conditions will ensure the necessary 
interaction of social institutions (family and educational organization); to intensify work with the family, 
acting as a mediator between the individual and society, thereby contributing to the formation of a 
psychologically stable personality of students at risk” [12]. 

We present the Concept of prevention of deviant behavior with markers of social (terrorist) danger, which 
can be introduced into educational institutions of different levels of education. 

The leading idea of the Concept is to reduce the spread of terrorist, extremist and other radical ideologies 
by improving the methods and forms of ideological counteraction, strengthening the prerequisites for 
the development of a "positive" personality, helping these population groups in solving psychological 
problems and creating conditions conducive to the resumption of their full life and activity in social 
environment. The theoretical basis of the Concept is the narrative-imperative approach, in line with 
which the descriptions of the object of research and the strategy of “soft” lifelong support of persons of 
the O-B category are made. 

The limits of applicability of the Concept are determined by the levels of deradicalization and 
resocialization of the personality of persons of the at-risk category. 

As part of preventive and corrective work, these measures involve timely diagnosis, prevention and 
correction of deviant behavior of persons of category at-risk with the involvement of their closest social 
environment through modern methods of monitoring and exposure. The implementation of these 
measures presupposes: integration of efforts of various institutions; coordination of the activities of 
commissions for the determination and management of de-radicalization of the individual at different 
levels (federal, regional, municipal) and in different spheres (social, educational, cultural and religious, 
employment, etc.); taking into account the characteristics of the person with whom the work on 
deradicalization and resocialization is carried out; ensuring the availability of vocational training for a 
specialist in demand on the labor market. At the same time, it is fundamentally important to maintain 
autonomy and take into account the uniqueness of at-risk persons (identity, traditions, communication), 
which requires the improvement of accompanying measures in order to meet the needs of all parties to 
the interaction.   

The choice of a system-forming vector for managing the development of a "positive" personality is 
determined by the principles of the priority of human and civil rights and freedoms, equality before the 
law and the court, and inviolability of private property [13]. 

The essence of the prevention of the measures taken for deradicalization and resocialization of the 
individual is the implementation of productive joint activities with uniform requirements for its 
effectiveness. The management of such activities is a linear organizational structure based on the 
optimal distribution of linear and functional rights, duties and responsibilities of the parties to the 
interaction.  

To clarify the concept of "terrorism", let us turn to its essence, structural elements, characteristics of this 
phenomenon as a criminal act. Terrorism is a socio-political category that has its inherent features and 
an internal content different from the normalized groups from the point of view of law and accepted 
norms of society. Terrorism has the means and capabilities to exert pressure on the human psyche. 
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Its versatility and multidimensionality is formed both from the means of its implementation, and from the 
specific substructures of the personality, motivations that determine the nature of interaction with the 
social environment. 

When explaining the multidimensionality of terrorism, one can definitely see a special direction of 
activity, which is formed from an illusory idea of a future life, and the personality's susceptibility to 
manipulation. In this activity, the main role is played by a person prone to terrorist activity, possessing 
unique abilities to implement the tasks assigned to her that coincide with her own interests. 

There are many terrorist threat factors, where there is invariably the motivation to join groups, 
organizations and terrorist movements. If terrorism manifests itself as an attempt to forcefully resolve 
the political or religious incompatibility of people, then as a result, sophisticated methods of violence are 
used by involving the opposite side, free from moral principles and following the laws. 

Mechanisms contributing to the prevention of deviant behavior: 

• Adaptive – a way or habitual forms of behavior that allow you to adapt to a new, risky or 
threatening situation; 

• Regulatory – a set of organizational, normative, psychological methods of influence in order to 
ensure the interaction of objects and subjects of risk groups; 

• Normative – the implementation of the rules of law in the behavior of persons at risk; 
• Indicative – determining the conditions for accepting a difficult situation and implementing the 

formed positive behavior by persons at risk. 

The patterns of exit from risk groups are: 

• Willingness to repentance – a reasonable assessment of their actions, leading to the experience 
of feelings of regret for what they have done; 

• Readiness for change – a clear understanding of the current situation, which has determined an 
attractive image of the future, actively opposing resistance to planned changes. 

Concluding the presentation of the theoretical foundations of the Concept, we note that the principles of 
deviant behavior, in which the main patterns are revealed, underlie the formation of deviation 
mechanisms. That is why they must be regarded as a guide to the action of taking educational measures 
in an educational organization. 

The purpose of this article is to consider the conditions and criteria for the formation of deviant behavior 
and radicalism in teenage group and adolescents, which could be hypothetically characterized as 
regional. Their detailed description will allow specialists (teachers, psychologists) to identify persons 
with signs qualified as "danger signals" at the stage of their involvement in the learning process. Based 
on the scientific data obtained, a concept for the prevention of deviant behavior with markers of social 
(terrorist) danger will be developed and proposed, which can be introduced into educational institutions 
of different educational levels. 

2 METHODOLOGY 
The research methodology in terms of the practical study of deviance is based on the classical methods 
of psychological science, methods of social analysis, analysis of speech-behavioral reactions. The 
scientific generalization of the problem uses the methods of humanitarian knowledge, logic, analysis 
and synthesis, as well as conceptological gradations and schemes. We have conducted and processed 
more than 100 interviews with persons falling under the category of "special group" (at-risk group), 
identified their common features – social, psychological, cultural, linguistic, etc. 

The authors of the study used test methods: test "Exposure to external influence" by S.V. Khusainova 
[14], the methodology for studying personal and social stability in educational and professional activities 
which allows to study stability / instability through the prism of three components: object, personal and 
situational. Factor loads (89%) showed that there is an opportunity to study the types of personal and 
social stability: stable, average (fluctuating) and unstable. 

Methodology "Type of behavioral activity" by L.I. Wasserman and N.V. Gumenyuk was used as well. 
This typological personality questionnaire is designed to identify types of human behavior and the level 
of his (her) general activity and personality traits [15]. 
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The methods of statistical processing of the results and the psychological observation method were 
used, which contributes to the confirmation of the criteria for assessing the behavior of students. 

3 RESULTS 
The authors analyzed the results of monitoring the educational environment, where the range of issues 
of studying deviations in the behavior of students was expanded, additional markers were introduced to 
identify a risk group, taking into account possible changes in the situation in society and the experiences 
of students. From the point of view of the safety of the educational environment, the tension of the youth 
environment is an indicator that determines its state. 

Table 1. Criterion φ * – angular Fisher transformation (Fisher criterion). 

Groups 
"There is an effect": the 

problem has been solved 
(the number of subjects) 

"There is no an effect": the 
problem has not been solved 

(the number of subjects) 
Total 

Group 1 schools 60132 (28.1%) 154054 (71.9%) 214186 (100%) 

Group 3 universities 13099 (32%) 27892 (68%) 40991 (100%) 
φ * emp = 15.952. The obtained empirical value φ * is in the zone of significance at p≥0.01. H0 is rejected. 

Table 2. Criterion φ * – angular Fisher transformation (Fisher criterion). 

Groups 
"There is an effect": the 

problem has been solved 
(the number of subjects) 

"There is no an effect": the 
problem has not been solved 

(the number of subjects) 
Total 

Group 1 schools 60132 (28.1%) 154054 (71.9%) 214186 (100%) 

Group 2 colleges 17437 (34.8%) 32741 (65.2%) 50178 (100%) 

The authors suppose that the results obtained may be partially distorted when organizing the filling out 
of questionnaires in educational organizations or due to technical errors in the transfer of information. 

Until today, the features of the manifestation of the multicultural youth environment in educational 
organizations on the territory of the Republic of Tatarstan have been identified, small groups of students 
have appeared, in which the psychological tension amounted to 51%. These results show that it is 
necessary to pay attention to students who are prone to external influences, who manifest themselves 
as “hesitant”, in order to increase the number of persons who appear as “stable”. The condition that 
emerged in this case was the lack of attention of students requiring support from psychologists and 
shows the need for the development of the social institution “psychologist”. 

To identify the prerequisites for deviant behavior of students included in the risk group in the educational 
organization, we conducted a study to determine the criteria for deviations in the behavior of students. 

The research was carried out at the Kazan College of Construction, Architecture and Urban Economy. 
The study involved 120 students aged 14-23 years. 

One of the objectives of the study was to draw up a portrait of a student at risk in the educational 
environment. 

Portrait of a student at risk. Age from 14 to 23 years old. A student of a school, student of a college 
or university. Ideas, which are distorted by the system of moral and legal values. A student with a 
contradictory mood towards others, confidently defending his innocence and at the same time in need 
of self-affirmation. He / she has poor adaptation skills to the conditions of the educational environment. 
A person seeking informal communication, where violence is perceived as the preferred way to achieve 
a goal. 

In the course of included observation, we analyzed the observations of a group of experts (consistency 
at a significance level of 0.05), on the basis of which criteria were identified for studying the deviation in 
the behavior of a student of a risk group. Criteria taken were: 

- manifestation of intolerance towards others; 
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- insults, ridicule, neglect; 
- ignorance (refusal to talk, to confess); 
- negative stereotypes, prejudices, prejudices; 
- search for the enemy (transferring blame for misfortune and social problems); 
- intimidation, threats; 
- desecration of cultural and religious symbols; 
- own ideas about justice; 
- search for the truth; 
- self-centeredness and lack of self-criticism. 

Further, the students were asked to take a test to identify susceptibility to external influences. The 
following results were obtained: 

 
Figure 1. The results of the subjects according to the method "Personal and social stability". 

Further, the study of the type of behavioral activity of students included in the risk group was carried out. 
The method of expert assessments revealed indicators and indicators that contribute to the 
determination of the severity of the personal qualities of students prone to external influence. The 
following two types of activity and passivity of students in risk groups were revealed. 

Activity type was described with following features: 

- Weakening of control over attraction and impulse; 
- Carelessness, a tendency to immoral acts; 
- Increased irritability; 
- Impulsivity of behavior; 
- Lack of communication with a significant adult, trust, love; 
- Emotional coldness; 
- Aggressive behavior. 

Type "Passivity" was described with following features: 

• Easy suggestibility, easy falling under the influence of others, neglect of the needs of other people, 
a tendency to manipulative actions; 

• Excessive sensitivity to failure, dissatisfaction with other people, distortion of the experience, 
suspicion, quarrelsomeness; 

• A persistent feeling of tension, anxiety, a tendency to anxiety-depressive behavior, avoidance of 
social activities; 

• Signs of depression (impaired concentration, lack of energy, low self-esteem, pessimism, 
inadequate guilt, fatigue, apathy, poor sleep and appetite, suicidal tendencies). 

p≤ 0,05 

p≤ 0,05 

Aggressiveness  

Behavioral instability 

Rigidity  
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Since in an educational organization the main areas of work are: educational direction, scientific and 
methodological support, information and analytical, the organization of intercultural interaction, 
generalization of pedagogical experience, now it is necessary to make adjustments to these areas, 
including the peculiarity of working with a risk group. Mental health problems are very common and the 
student in external interaction can be simply, very depressed. We also found in one of our early studies 
that they have manifestations of depression and increased mental rigidity [16], [17]. 

In one of our earlier paper [16], it was revealed that “the subjects of the risk group are characterized by 
such traits as suspiciousness, sensitivity, focus on a stronger personality,“ weak ”type of behavior, 
subject to the influence of the environment. Students are characterized by self-doubt, excessive 
orientation towards generally accepted norms of behavior, compromise, desire for self-affirmation and 
avoidance of external contacts with the group of interest, withdrawal into idealization, some sensitivity 
and vulnerability to the situation of change, a pronounced need for attachment to an authoritative person. 
The behavior of the subjects is aimed at avoiding conflict, searching for a sparing social niche. All this 
indicates a lack of resources for vigorous activity; lack of reactions to a developing situation, this mainly 
leads to avoiding contact with others. For the subjects of the risk group, the following personal qualities 
are characteristic: low contact, low mood background, friendliness, self-criticism, diligence, seriousness, 
high morality, conscientiousness, fairness, passivity, slow thinking, inertia of mental processes. 
Uncertainty, passivity in defending one's position was also revealed; they move away from the conflict, 
and at the same time, do not accept the imposed position. This testifies to their lack of heightened 
suggestibility, but a low potential to resist pressure from outside." 

We have previously revealed a high level of activity anxiety in persons belonging to the risk category, 
which also confirms the manifestation of a state of internal tension in a situation of change. Activity 
anxiety is a mental state that a subject experiences before starting a new activity, when building an 
algorithm for choosing a method of action aimed at overcoming the internal tension of this period [17]. 

This new study showed that there is a need to organize preventive work with a risk group inside the 
regions. The conditions for implementation, which is the activation of the interaction between the teacher 
and the student in the events held, and these are interactive conversations with the participation of public 
and religious organizations; safety lessons; watching social videos; group games; thematic 
conversations; parenting meetings; participation in competitions. 

4 CONCLUSIONS 
So, as there is a need to conduct both the educational space of the region and comprehensive surveys 
of the educational environment from the point of view of psychological safety, the analysis of the results 
obtained on the basis of these studies will lead to an understanding of the specifics of the manifested 
deviations in the behavior of students. We have determined that the narrative-imperative approach, in 
which a risk group is studied through self-description of its life and activities, contributes to the long-term 
support of the personality development process, including preventive work. Preventive measures 
include early prevention of deviation, this directly prevents radicalization and prevention of 
indoctrination. 

In schools, universities and colleges of the Republic of Tatarstan, professionals carry out the constant 
systematic work on the early identification of persons with deviant behavior and its prevention; there are 
several regional programs and scientific institutions laboratories whose work is aimed at studying these 
processes and improving them. And nevertheless, the acute social significance of the issue compels us 
to turn to it again. The sad events in the Kazan school that took place in May 2021 and brought a large 
number of victims to the city served as an incentive to revise the existing ways of interaction between 
the subjects of this difficult process. 

The result of this study suggests the release of a formalized concept programme of early detection and 
prevention of zones of deviance in the behavior of teenagers and adolescents undergoing training and 
learning process in institutions of the Republic of Tatarstan. One of the main results that we were able 
to obtain is the connection between the concepts of "radicalism" and "deviance" at the level of 
manifestation in the behavior of a person, his / her speech markers, thinking characteristics, 
sociocultural adaptation and studying manners. 
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2J. Selye University, Faculty of Economics and Informatics (SLOVAKIA) 

Abstract 
Current trends in the development of logical thinking focus more on developing individual elements of 
thinking operations supporting logical thinking than on the holistic development of general logical 
thinking. Our research aimed to investigate how successful university students are in solving tasks 
containing the essential elements of propositional logic in different subject-specific contexts; whether 
there are differences in an average performance in selected aspects. This study presents results 
(N=184) of empirical research based on one single-group quasi-experiment with the students of the 
Faculty of Education, J. Selye University. Their study program did not contain special courses of 
propositional logic. The used research instrument was an online knowledge test of 15 tasks containing 
the selected elements of propositional logic formulated in different subject-specific contexts (biology, 
physics, chemistry, mathematics, and everyday life). These tasks focused on understanding and correct 
use of quantification, the negation of statements, and the formulation of inferences. The analysis results 
show significant differences (Friedman Q = 183, df = 2, p < 0.01) comparing the test results in three task 
groups. Students who finished grammar school achieved significantly better results (Mann-Whitney U = 
3172.5, p < 0.01) in the average total score. However, there was no significant difference in average 
performance (Mann-Whitney U = 3094.5, p = 0.590) in students’ age compared to groups 18-25 years 
and over 25 years. Considering the tasks´ subject-specific context, we found significant differences 
(Friedman Q = 153, df = 4, p < 0.01). Investigating the relationship between student’s score and rating 
the task´s difficulty, there is a significant correlation, with Pearson correlation -0.374, i.e. the strength of 
this relation has a weak-medium value. Based on the obtained results raising a requirement to 
implement the particular course of propositional logic into the teacher training study program and/or 
emphasize the education of STEM subjects within teacher preparation. It can be valued positively that 
teacher trainees objectively assessed the difficulty of the tasks, and this result indicates a good self-
reflection attitude in the case of our respondents. 

Keywords: propositional logic, scientific and mathematical tasks, teacher training.  

1 INTRODUCTION 
Understanding how we think, gain knowledge, and learn is currently being explored from various aspects 
- from genetic factors, epistemology, philosophy of thought, language structure, educational theory, and 
other areas. The debate of experts is the possibility of identifying general aspects of thinking in various 
contexts. There are opinions according to which there is a general ability to think that can be used or 
applied in different contexts [1], [2]. On the other hand, thinking proponents are always context-specific 
[3], thinking is applied as part of situational learning [4]. Wiliam [5] even argues that any effort to develop 
critical thinking in one subject does not mean successfully applying this ability to think in another subject. 
Theories of education tend to look at this issue from the point of view of learning knowledge or the 
development of knowledge, from a genetic point of view, based on Piaget's generally accepted theory 
of cognitive development. 

Thought operations play a crucial role in an individual's cognitive development. They form the basic 
cognitive apparatus of a person. The fundamental pillars of this apparatus are four skills: the skill of 
arrangement, combinatorial, logical skill, and skill of proving. The skill of arrangement is the one that 
develops first in children, then the combinatorial skill and logical thinking develops, and most recently, 
the skill of proving. Why is logical thinking important? As a result of the absence or insufficient logical 
thinking, pupils have problems with comprehension and interpretation of the text and general information 
processing, which makes it difficult for students to learn. 
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1.1 The role of mathematics in the development of logic in science subjects 
With its abstraction, exactness, and axonometric structure, mathematics forms an inexhaustible system 
of rules and connections, which offers an excellent environment for mental activities even if we do not 
have sufficient mathematical knowledge [6]. It is now widely accepted that mathematics is not classified 
as natural science, which can be explained by the fact that mathematics does not examine natural 
materials, objects, and natural phenomena. It has different methods of research and investigation in 
comparison with physics, chemistry, and biology, in which scientific disciplines are methods of obtaining 
information based on observation and experimentation [7]. Mathematics acquires its new knowledge in 
an axiomatic-deductive way, revealing the properties of abstract systems and connections of other 
scientific disciplines and its internal structure, while its fundamental pillar is abstraction and consistent 
adherence to causal rules [8]. 

It is a misconception that a person is born with a finished apparatus of mathematical thinking [9]. The 
cognitive development of mathematical thinking takes time. Ideally, this process can be accelerated if 
intentional evaluative assessment strategies are applied that reflect different levels of criteria and 
expectations against thinking abilities [10]. As a scientific discipline and as a subject, mathematics can 
shape students' thinking so that they can apply mathematical knowledge in other subjects and solve 
real-life problems. Mathematics offers a systematic approach for students to solve various problems, 
and its apparatus is suitable for modeling natural and social phenomena [11]. According to Piaget [12], 
mathematics should be taught to support the acquisition of logical-mathematical structures and 
mathematics teaching to follow the natural development of these structures.  

1.2 The relationship between thought, speech, and language 
Does language affect thinking? Obviously, yes; therefore, we use it as a priority. It is also clear that 
language significantly influences thinking through communication. In everyday life, through language 
and speech, we use many logical structures created by conjunctions, which are also operators of 
propositional logic. Behind the logical structure of speech lies an important logical content. If a person 
does not have the basic apparatus of propositional logic and does not understand logical structures, he 
does not understand its content. Research studies show that language slightly affects thinking in other 
ways than through communication, such as mathematical reasoning and spatial navigation [13]. 
Language plays an exciting role in how we think beyond its role in communicating information. 

The cognitive development of a person is connected by the acquisition of language [14]. By Piaget [15] 
and Vygotsky [16], we know that although the roots of the genesis of thought and language are different, 
in the development of the individual, their connection and relationship strengthens with age. Speech, 
therefore, becomes an instrument of thought, expressed in words. Piaget characterizes the relationship 
between language and thinking as follows: 

• the system of rules of logical thinking is not innate but evolves gradually, 

• the language itself is not strictly tied to logic, 
• the logical nature of our thinking depends on the properties of thought operation structures that 

gradually evolve during the development of the individual. 

Research shows that speech has the most significant effect on developing thinking at the stage of formal 
operations (in children between the ages of 11 and 15) [17]. It is interesting that in children, the grammar 
development precedes the development of logic: expressions such as "because", "when," "but," and "on 
the contrary" are used by the child before he knows and understands their real logical meaning. 
According to Chomsky [18], when creating a sentence from an idea, we perform a sequence of mental 
transformations, but the structure of natural language is not based on logic. In order to examine logic 
independently of language, we need to "cleanse" the logic of language ties. For such purposes, 
propositional logic is optimal, independent of natural language, nor the manner and psychological factors 
of interpretation.  

1.3 Development of propositional logic 
Propositional logic formalizes the language through which we formulate mathematical statements; it sets 
out the rules by which we can infer new statements from statements; it analyzes the forms of 
propositional structures and develops methods of proof. By Piaget [12], signs of logical thinking in terms 
of formal logic can be found already in the preoperative developmental stage of a child (2-7 years). The 
stage of specific operations is an essential milestone in logical thinking. In addition to the typical 
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characteristics of this stage, such as logical thinking about objects and events and understanding the 
constancy of number, quantity, and mass, there are also elements of combinatorial thinking. According 
to Piaget and Inhelder [19], the recognition of the terms "possible" and "true" leads to the development 
of two-variable logical operations, which is a prerequisite for the use of formal logic and thus formal 
thinking. For teenagers, operations of a hypothetical-deductive nature at the verbal level make it difficult 
to use concepts and expressions instead of natural objects and build a "new" logic - a system of 
propositional logic and mainly apply it at the verbal level in various contexts is cumbersome. Piaget also 
calls this stage a period of propositional logic [19]. 

Current trends in the development of logical thinking focus more on developing individual elements of 
operations supporting logical thinking than on the holistic development of general logical thinking [20], 
[21]. It turns out that the development of logical thinking skills is effective if educational activities aimed 
at applying individual logical operations are adapted. Namely, their proper use is a prerequisite for the 
management of thinking and its improvement. It is possible to think logically without knowing the 
individual elements of formal logic. Many studies [21], [22], [23] currently address the diagnosis of 
cognitive abilities, including the ability to think, and the issue of their development. Studies that approach 
thinking through logic manifested in the language and statements have a more extended history than 
the early 20th century. It has three main areas that roughly correspond to traditional chapters of formal 
logic statements [24], [25], quantifiers [26], [27] and transitive deduction [28], [29]. 

Sinnott [30] examined logical thinking with the tasks of Piaget among adults in the postformal stage of 
cognitive development and outlined the possibilities of developing logical thinking in adults. All these 
alternative models ultimately claim that the human mind has more than formal or logical rules. As 
Johnson-Laird [27] pointed out, the most significant problem is that people make mistakes. They draw 
invalid conclusions that should not occur if the deduction follows mental logic. The basic premise of any 
formal logic is that deductions are valid based on their form, not their content. If a derivation rule is in 
mind, it should apply regardless of the proposal's content [31]. Carey points out [32] that there are 
apparent differences in the thinking of children and adults in specific knowledge - children are 
newcomers in all areas of thought, while adults show thinking skills. 

2 METHODOLOGY 
Our research aimed to investigate how successful university students are in solving tasks containing the 
essential elements of propositional logic in different subject-specific contexts (biology, physics, 
chemistry, mathematics, and everyday life); whether there are differences in average performance in 
selected aspects (the thematic task-groups, the type of secondary school education, and the age of 
respondents). We were also interested in how respondents evaluate the difficulty of the tasks. We 
formulated the following three research questions: 

• Q1: How successful are the respondents in solving problems that contain the essential elements 
of propositional logic? 

• Q2: Are there differences in an average performance in terms of the selected aspects? 

• Q3: Is there a relationship between the respondents' score and the difficulty rating of tasks?  

2.1 Measuring instrument 
The survey was composed of a socio-demographic part, including sex, age, study program, type of 
secondary school education, and a knowledge test. As a tool of empirical research, we created a set of 
tasks from biology, physics, chemistry, mathematics, and everyday life, from which we implemented a 
selected set of 15 tasks into the survey. The tasks were selected according to their nature of 
propositional logic and further grouped into three (A, B, C) groups. All three groups included 5-5 tasks, 
one from each subject-specific context. In group A, there were tasks in which we focused on monitoring 
the understanding and correct use of quantifiers: "everyone," "at least," "just," "most," and "none." In 
group B, there were tasks in which we surveyed whether the respondents knew the correct formulation 
of the negation of the statement. Group C included tasks on the formulation of inferences. In creating 
the tasks, we are based on the belief that selected elements form the basis of propositional logic and 
are most often used in logical thinking in science education and everyday life as well.  
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The tasks were designed to limit the implementation of online research, so most were multiple-choice, 
except for one biology task in group C. Each correct response was worth 1 point and 0 points for 
incorrect or missing responses, so the total score available was 15 points. After each task-group, the 
respondents had the opportunity to evaluate the difficulty of the tasks. It was achieved by a five-grade 
Likert-scale, rated from very easy (1) to very difficult (5). 

2.2 Data collection and research participants 
The web-based survey was conducted online from the 22nd of February to the 24th of April 2021 by 
using Google Forms. The test was disseminated with the cooperation of university lecturers. Students 
received the Google Form link to the test directly from their teachers during the lectures. Due to COVID-
19 restrictions in Slovakia during data collection, the online method was the only possibility to reach the 
participants and implement the survey. 

The survey participants were the teacher trainees of J. Selye University, Faculty of Education, 
Bachelor’s and Master’s level. A total of 191 participants completed the test. After validation of the data, 
the answers of 184 respondents have been passed on to statistical analysis. Thus the sample consisted 
of 184 students of the Faculty of Education. The vast majority of the respondents were female, 165 
(89.7%). Most of the respondents were 18-25 years (136, 73.9%) and were studying lower primary 
school teacher program (151, 82.1%). Secondary grammar school finished 89 (48.4%) respondents and 
other types of secondary school 94 (51.1%). According to gender and age distribution, the sample 
reflects the student’s composition of the Faculty of Education. 

2.3 Statistical analysis 
The final database was downloaded from Google Forms as a Microsoft Excel sheet which then was 
imported into IBM SPSS version 27, where the statistical analyses of the study variables were 
processed. Numerical data were summarized as means and standard deviations, and categorical data 
were presented as frequencies and proportions. The Shapiro–Wilk test was performed in order to 
evaluate variables distribution. Nonparametric tests were performed to compare the results according 
to the research questions. Friedman’s 2-way ANOVA was employed to compare score distributions by 
task-groups and the tasks´ subject-specific context. Mann-Whitney U-test was used to compare 
continuous variables among two groups. Pearson correlation was calculated to examine the relationship 
between student’s score and task-rating. Statistical test results were significant for a p- value less than 
0.05.  

3 RESULTS 
The analysis of the data focused on the results of the respondents according to the three task-groups 
including elements of propositional logic, the type of secondary school education, and the age of 
respondents. Statistical analyses were performed to examine the respondents´ success in solving 
individual tasks depending on the subject-specific context and determine the correlation between the 
student’s test score and the difficulty of the tasks based on students’ evaluation. First, the results of the 
respondents according to individual task-groups A, B, C are presented. 

3.1 Test results and score distributions 
The average test score for N = 184 participants was 8.20 (SD 2.45) out of a maximum of 15 points. The 
overall correct answer rate was 54.7%, while the range of correct answer rates for all participants were 
between 6.7% to 93.3%.  

Table 1. Descriptive statistics of test results. 

 Group A 
Quantifiers 

Group B 
Negation 

Group C 
Inferences Score 

Mean 3.24 1.61 3.34 8.20 

Standard Deviation 1.14 0.98 1.23 2.45 

Success rate 64.8% 32.2% 66.8% 54.7% 

0825



 

 

The average score of group A and group C tasks was approximately the same. The average score was 
the lowest in task-group B, which dealt with the negation of statements. The variable score was not 
normally distributed according to the Shapiro-Wilk test (df = 184, W = 0.968, p < 0.01). The variable 
score had a negatively skewed distribution (-0.322). Since the distribution of the variable is not normal, 
nonparametric tests were performed for mean comparisons. 

3.2 Test score comparisons 
By examining the test results, we were interested in how successful the respondents were in solving 
problems containing propositional logic elements. Task-group A dealt with understanding and correct 
use of quantification. The average success rate for group A tasks was 64.8%. Tasks with the negation 
of statements were included in group B, in which students achieved the lowest results, 32.2%. Group C 
contained tasks on the formulation of inferences, where students' success rate was the highest with 
66.8% average performance. The total success rate was 54.7% (Fig. 1). 

 
Figure 1. Mean score and distribution of points for each task-group. 

Significant differences were found (Friedman Q = 183, df =2, p = 0.000) comparing the test results in 
three task-groups A, B, C. Lowest average score was achieved in task-group on statement negation. 
Post-hoc analysis shows the pairwise different distributions for groups A-B and B-C, while the test for 
samples A-C shows that the distributions are the same.  

Comparing the students' results, we found that respondents who finished secondary grammar school 
achieved an average total score of 8.73 points (SD 2.26), and the respondents of other types of 
secondary school achieved 7.67 (SD 2.52). 
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Figure 2. Comparison of the test performance for each task-group in terms 

 of respondents’ type of secondary school education. 

According to the type of secondary school education students, who finished grammar school achieved 
significantly better results in average total score (Mann-Whitney U = 3172.5, p = 0.004) and in task-
groups A and C, p = 0.007 and p = 0.004 respectively (Fig. 2). As a result of the analysis, there is no 
significant difference (p = 0.568) between the students' scores in group B tasks monitoring the negation 
of statements. 

Examining the respondents’ age, most respondents were 18-25 years old, which corresponds to the 
form of education, i.e. full-time or extern, which may affect the results. Respondents of age 18-25 years 
had an average total score of 8.12 points (SD 2.55), and the respondents of age 25+ achieved a mean 
score of 8.42 (SD 2.14). 

 
Figure 3. Comparison of the test performance for each task-group in terms of respondents’ age. 
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No significant differences in average performance were found (Mann-Whitney U = 3094.5, p = 0.590) in 
students’ age compared to groups 18-25 years and over 25 years (Fig. 3). The same result was obtained 
comparing the means in each task-group.  

3.3 Analyzing test score by subject-specific context 
One of the main assumptions of our research was that the subject-specific context of the tasks has a 
significant impact on students' results. The best results were achieved by participants in everyday-life 
tasks with an average score of 2.07 (69.0%), followed by biology 1.91 (63.7%), physics 1.64 (54.7%), 
mathematics 1.56 (52.0%), and finally by chemistry tasks 1.02 (34.0%). 

Table 2. Descriptive statistics by subject-specific context. 

 Everyday life Biology Physics Mathematics Chemistry 

Mean 2.07 1.91 1.64 1.56 1.02 

Standard Deviation 0.49 0.86 0.89 1.06 0.83 

Success rate 69.0% 63.7% 54.7% 52.0% 34.0% 

Considering the subject-specific context, we found significant differences (Friedman Q = 153, df =4, p = 
0.000), the best results were achieved in everyday-life tasks. Post-hoc analysis shows for samples 
Mathematics-Physics (with scores 1.56 and 1.64) and Biology-Everyday life (1.91 and 2.07) that the 
distributions are the same. All other samples have pairwise different distributions. 

3.4 Task-rating and students' score 
We were interested in determining if students correctly assessed the difficulty of the tasks, considering 
that the participants of the survey were teacher trainees. They are expected to evaluate a task’s difficulty 
correctly even if they cannot solve it. For this purpose, students evaluated the difficulty of the tasks using 
a five-grade Likert-scale, rating from very easy (1) to very hard (5). 

Table 3. Summary table of average rating of each task. 

 Mathematics Everyday life Physics Biology Chemistry Group total 

Quantifiers (A) 2.53 1.40 1.75 3.26 3.27 2.44 

Negation (B) 3.17 3.08 3.27 2.91 3.63 3.21 

Inferences (C)  2.80 1.94 2.55 2.18 2.88 2.47 

Previous results have already shown that students achieved the lowest success rate in task-group B. 
The rating of the tasks corresponds with this result. According to the students’ task-rating, they 
considered group B tasks in general as the most difficult. 

We assumed that there is a correlation between the student's test results and task-rating. A student who 
achieves a better result will find the tasks easier. Our results show that students, in general, assessed 
the difficulty of the tasks correctly. Their performance in the tasks mostly corresponds with their rating. 
Examining the relationship between a student’s total score and rating is a significant correlation (p = 
0.000), with Pearson correlation -0.374, the strength of this relation has a weak-medium value. The 
value of Pearson correlation in the task-groups is -0.349, -0.043 and, -0.412 respectively, and the 
correlation is significant in task-groups A and C. 

4 CONCLUSIONS 
The results of our research showed differences in the solution of the tasks, taking into account both the 
aspects characteristic of the participants and the characteristics of the tasks. We have found that tasks 
with the same logical element often show different results when placed in different contexts.  

Based on the results, we can state that of the examined elements of propositional logic, the respondents 
were the least successful in the tasks with the negation of simple statements with quantifiers. The 
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respondents were most successful in the tasks where they had to choose the correct formulation of 
inferences. Respondents who finished secondary grammar school achieved better in the survey. This 
result is the effect of teaching more lessons per week of biology, physics, and chemistry in grammar 
schools than in other secondary schools, where practical education is given priority.  

Végh et al. [33] have pointed out that logical thinking plays a fundamental role in informatics, in their 
measuring of logical thinking, students majoring in informatics achieved approximately the same results, 
regardless of whether they had prior knowledge in programming. Csapó and Molnár [34] pointed out 
that we always need a particular context to analyze the ability to think. Our empirical research results 
supported this claim. The results show significant differences in the success of respondents depending 
on the subject-specific context of the tasks. The respondents were most successful in two areas of 
propositional logic in tasks with a context from everyday life. This result was expected because the 
basics of propositional logic in primary and secondary school mathematics are implemented through 
contextual formulations from everyday life. On the contrary, respondents in two task-groups showed 
clearly the worst performance with a chemical context. It may be because the chemistry curriculum is 
often more theoretical for students than biology and physics. Compared to biology and physics, in the 
Slovak school system, teaching chemistry starts later, at the seventh grade. 

We could observe that tasks with statement negation achieved the lowest success rate, and these tasks 
were also considered the most difficult by the students. We can state that students, in general, assessed 
the difficulty of the tasks correctly. Thus the teacher trainees can assess the difficulty of the test tasks 
in a differentiated way.  

In the Slovak school system, the education still focuses mostly on the acquisition of theoretical 
knowledge. The available time frame for each school subject does not allow the development of practical 
and the other higher-order thinking skills within classroom activities. On the other hand, the majority of 
teachers are rather subject specialists who, in addition to subject knowledge and skills development, 
are not necessarily proficient in formal logic, just as most teachers have gaps in didactic approaches to 
developing pupils logical and higher-order thinking. 

Based on the obtained results in teacher training raising a requirement to implement the particular 
course of propositional logic into the teacher training study program and/or emphasize the education of 
STEM subjects within teacher preparation. It can be valued positively that teacher trainees objectively 
assessed the difficulty of the tasks, and this result indicates a good self-reflection attitude in the case of 
our respondents. The experiences of this research also confirm that it would be necessary to attract 
students' attention to science subjects with various experiments already in primary school. Implementing 
experiment-based learning should get more emphasis also in secondary school education.  
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THE AUTONOMY SUPPORTING ENTREPRENEURSHIP EDUCATOR: 
PEDAGOGIES AND PERCEPTIONS 

C. Donaldson, J. Villagrasa, F. Sánchez 
EDEM Centro Universitario (SPAIN)  

Abstract  
Entrepreneurship educators face a constant challenge of ensuring that students remain at the core of 
teaching and learning. Much attention has been directed towards finding the ‘right’ solutions as to how 
we can effectively stimulate meaningful - and therefore motivational - classroom experiences. 
Withstanding large amounts of invested interest and a growing canon of literature in this domain, from 
an entrepreneurial educator’s perspective research still remains relatively scarce. Given that it is the 
educator who is tasked with finding ways to effectively facilitate the learning process, there is a clear 
need to address a scarcity of attention towards the prominent role that teachers play. We believe that 
such valuable knowledge can be achieved through developing further insights regarding what mindsets, 
behaviours, and practices the educator can display in bid to create more innovative and self-motivated 
learners. The current article therefore aims to abridge the apparent dearth of teacher focus through 
outlining the pedagogical methodologies employed within an undergraduate module entitled 
‘Entrepreneurial Culture’ delivered at a Business School in Valencia (Spain). More specifically, we 
encourage teachers to develop a pedagogical efficacy through attempting to see the world through the 
perspective of their students. It is suggested that students should be empowered to lead their own 
learning experiences that will hopefully result in greater levels of engagement. After describing the main 
teaching and learning methodologies employed descriptive results are presented and discussed from 
the surveying of the 35 students who participated in the module. Findings showed that perceived 
autonomy-supporting teaching strategies had a positive influence on both motivation and self-assessed 
attainment.  

1 INTRODUCTION 
Entrepreneurship education (EE) has gained increasing momentum over the past decades expanding 
in scope from a narrow focus on new business creation and start-ups toward a more encompassing 
entrepreneurial competency-based view. Interest has been fuelled by the positioning of EE as a 
mechanism through which social and economic vibrancy can be achieved [1]. In this way, individuals 
that are entrepreneurially educated are considered more likely to create their own businesses [2], have 
a greater attractiveness for potential employers [3] and be better prepared to engage in lifelong learning 
activities [4]. Furthermore, entrepreneurial skills are highly associated with coping under uncertainty and 
resilience, both considered fundamental cognitive abilities whose importance is further accentuated in 
the midst of a global health pandemic [5].  

Although curiosity surrounding EE has led to a surge in research in academic [6] and political [7] 
spheres, the attributed importance has not come without cost. At a policy level entrepreneurship has 
gained buzzword status that has yet to be fully assessed in regard to its longer-term impact (or lack 
thereof) [8]. At the same time, confusion can arise from the interchangeable use of new business 
creation and competence-based views [9]. Such problematic issues can lead to inconsistencies when 
evaluating the impact of entrepreneurship focused programmes, helping to explain conflicting findings 
when it comes to programme effectiveness [10]. Surplus to this, further complexities exist as we consider 
the best methods in which to teach entrepreneurship, be it ‘about’, ‘for’ or ‘through’ [11].  

Nonetheless, withstanding challenge, higher educational institutions are charged with developing an 
entrepreneurial mindset within all of their students. To do so, the requirement for innovative teaching 
and learning strategies has become an imperative rather than an expectation [12]. There is now a 
pressing need to not only adjust, but also develop, new pedagogical practice that can be applied in 
seeking to optimise learning outcomes [13]. However, as our knowledge of the entrepreneurship process 
continues to advance the same is not true in relation to how it could be taught and of which outcomes 
prioritised [14]. One potential way to cast light on this dilemma is revisiting the subject at a more 
fundamental level [15]. 
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Many studies have started to convey what are considered recommended practices within the 
entrepreneurial classroom [16,17]. For the majority of these contributions, it is the activities themselves 
that take centre stage. In other words, they provide useful accounts of how to run various tasks and 
sessions that assume the often-cited experiential or learning by doing approach. An entrepreneurial 
mindset, defined as a way of thinking in which the student is able to mobilise resources quickly, solve 
problems and act on various opportunities, is therefore taken to be stimulated via content and it´s 
subsequent delivery. Although in this way the teacher assumes a significant facilitating role in the 
learning [18,19, 20], there is little knowledge that extends beyond the technical aspects of what and how 
to deliver recommended contents.  

Taken at the most basic and fundamental level, teachers, in terms of what type of person they are, what 
attitudes they hold, and how they conduct themselves in the classroom environment, not only facilitate 
but so too motivate students to participate and maintain engagement thereafter [21]. This has important 
implications as students (and also educators) are a heterogeneous group with different lifepaths and 
motivational goals [19]. What follows is the realisation that not all students will positively value their time 
spent in the entrepreneurial classroom [22]. Given the lack of focus on motivation within EE beyond 
business entry outcomes or an inclination to start, there is a clear need to study how we can motivate 
such diverse groups to engage in the learning itself [21]. 

The current study seeks to address this issue by considering the influence that an ‘autonomy-supportive’ 
teaching style can have on the motivation and experiences of a cohort of students participating in a 
compulsory entrepreneurship course. The philosophy that underpins the pedagogical delivery is one 
that accepts entrepreneurship as a method [23]. From this positioning our goal is to help students to 
become more entrepreneurial as opposed to being an entrepreneur per se [24]. As consequence, this 
contextual nuance influences the desired learning outcomes sought and the pedagogical approaches 
used in efforts to achieve them [19].  

That-being-said, we recognise that the concepts of being and becoming are very much interrelated. 
Indeed, entrepreneurial competencies serve as an enabler to the creation of a new venture, yet business 
entry is not the only possible result as one may become an intrapreneur, social entrepreneur or elect to 
buy a new business, amongst many other options. During the course, focus is therefore imparted towards 
entrepreneurial thinking and acting which is developed through participation in various parts of the new 
venture creation process. This is built on the premise that “in order to learn entrepreneurship one must do 
entrepreneurship” [25]. Importantly, new venture creation as a sub-set of entrepreneurship acts as a 
context by which competence and experience can be developed and refined and thus learning can occur.  

The remainder of the paper is structured as follows; firstly, we provide insight into our theoretical 
positioning which considers what it means to be an autonomy-supportive teacher. Secondly, we outline 
the context of the study and describe the contents, goals and teaching styles employed within the 
entrepreneurship course. In particular we outline the main tenets of a teaching method known as 
Entrepreneurial Thought and Action that has been developed and diffused by Babson College. Next, we 
present descriptive results that convey student perceptions of autonomy-support and the resultant 
impact on their motivation. Some final concluding remarks are then presented. 

2 THEORETICAL POSITIONING 

2.1 Autonomy-supportive teaching 
Adult learning theories place importance toward those experiences that are self-directed. In other words, 
students perceive the learning process as something that is intrinsically valued [26]. This motivational 
satisfaction if afforded the recurrent possibility to be experienced is thought to manifest in greater student 
engagement, learning and pro-social behaviours [27].  

Several influencing factors can contribute to motivational satisfaction with autonomy-supporting 
teaching receiving the most attention [28]. This brings into focus the teacher’s ability to create an 
environment that can meet the universal need to enact volitional experiences inherent in all learners 
[29]. The need for autonomy means that an individual will perceive outcomes as originating from their 
own thoughts and actions [30], and if achieved, students are taken as more likely to develop positive 
subjective feelings such as enjoyment [31]. Students will strive to regulate their own behaviours and 
experiences through self-endorsement as they become congruent with their true authentic interests and 
values [32]. 
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In order to support autonomy, teachers are guided by a set of behavioural instructions that include 
assuming the perspective of their students, acknowledging student feelings, and providing opportunities 
for choice-based decisions through exposure to clear and transparent information [33]. In applying these 
broader and subject spanning behaviours, the pressures from external demands and mandates should 
be lessened. Behavioural markers however do not consider the instigator of autonomy-supportive 
pedagogy which is believed to be the teacher´s own attitude and the interpersonal tone that they use to 
interact with students (see Table 1) [27].  

As foundational components, attitudes and interpersonal tone provide a platform from which seven 
instructional behaviours can be enabled. These seven behaviours are grouped into two categories 
based on purpose; those that support intrinsic motivation and those that support internal visualisations 
(the process of incorporating values and beliefs from one´s environment). Operating concomitantly, a 
gestalt autonomy-motivating style emerges that interfaces with the students. 

Table 1. Autonomy supportive teaching: key concepts (adapted from Reeve and Cheon, 2021). 

Concept Description Importance Example 

Foundational (source) components 

Student-
focused attitude 

Emphasis is placed on the 
student during the 

facilitation of learning 

Building rapport and greater 
emotional security 

A teacher adopting a curious 
attitude toward student interests 

Understanding 
interpersonal 
tone 

Letting the students know 
that you are concerned 
about their needs and 

learning 

Avoiding me versus them 
mentality 

Working with students to help 
them complete an important task 

Instructional behaviours 

Taking the 
students 
perspective 

Actively considering 
students’ mental states and 

subjective experiences 

Increased responsiveness 
and support for the 
students’ need for 

autonomy 

Formatively assessing students’ 
reactions to a session through 

plenary/exit activities 

Invite students 
to pursue their 
own interests 

Discover what activities 
may be of interest to the 

students and allowing them 
to engage in these 

Supports intrinsic 
motivation by…allowing 

students to feel like 
instigators of their own 

behaviour, creating 
authentic engagement 

Introduce a learning activity and 
ask students what they find most 

interesting about it 

Present 
learning tasks 
in ways that 
can satisfy 
student needs 

Offering choice that allows 
students to decide which 

activity they will engage in 

Supports intrinsic motivation 
by…encouraging students 

to reflect on their own 
interests and goals 

Ask students whether they would 
prefer to receive content on a 

specific area through self-guided 
study or peer presentations 

Providing 
explanatory 
rationales 

Revealing the personal or 
hidden value within a 

learning request 

Supports internalisation 
by…helping students to 

develop an initial sense of 
value and personal 

relevance for the task 

Stating the use value of the 
activity, i.e., doing this activity will 

help you because…  

Acknowledge 
negative 
feelings 

Accepting (and trying to 
lessen) any anxiety, 
boredom, confusion, 

frustration etc., that may 
arise during the learning 

process 

Supports internalisation 
by…preventing students 

from becoming 
overwhelmed and preparing 
them to see the value of the 

lesson  

Identifying that conflict with 
students’ preferences have 

occurred, “I can see that you are 
not very enthusiastic about…” 
and then accept the negative 

feelings as potentially valid and 
legitimate, “You are correct, we 
have seen this material before. 
What can we do differently so 
that you don’t feel this way?”  

0834



 

 

Use invitational 
language 

Increasing the 
attractiveness of an activity 
or action through avoiding 
non-suppressive language 

Supports internalisation 
by… encouraging student 
initiative taking helping to 
lessen procrastination and 

passiveness 

“Do you think that this is the best 
solution to this problem… you 

might consider…” 

Be patient Remaining calm and 
optimistic when students 

display passive, challenging 
or unexpected behaviours 

Supports internalisation 
by… displaying an authentic 
value for student autonomy  

Give students sufficient time and 
space when thinking of answers, 
behaviours, and internalisation 

The ultimate desire from the deployment of this autonomy-motivating style is to create learning benefits 
for our students. Positive perceptions of an autonomy supporting teacher can transpire in several 
advantageous outcomes with perhaps those most important being the satisfaction of the students’ basic 
need for autonomy and the stimulation of intrinsic motivation [34,35]. As consequence, students across 
different subject areas have been shown to be more engaged, take the initiative, self-regulate their own 
learning, be more absorbed in learning activities, display positive emotions, develop specific forms of 
capital, and achieve more academically [36,37,38,39,40,41]. These benefits are not withheld to the 
students and Reeve and Cheon (2021) cite three possible outcomes for teachers as well. Firstly, teacher 
efficacy and job satisfaction can increase, second, the development of positive relationships with 
students grounded in improved classroom dynamics can emerge, and finally, increases in general well-
being from satisfying the teacher’s own basic needs can occur.  

All this points towards the importance of the teacher1. Nonetheless when considering the far-reaching 
nature and multidisciplinary composition of EE we begin to realise that entrepreneurial educators – as 
with students – are accompanied with their own distinct life experiences. For example, and as Jones 
and Matlay (2011) inform, entrepreneurship can be taught by people from a range of different 
backgrounds. Some may come from the business world and have little teaching experience; some may 
be from a more academic background; some may be qualified teachers; some may be specialised to 
teach entrepreneurship in business schools; some may teach within other curriculum areas; and yet 
many other configurative potentials exist. What is important then is that we have a clear view as to what 
entrepreneurship represents. 

2.2 Entrepreneurial Thought and Action  
We believe that a distinct method exists through which humans solve problems and that this method 
can be categorised as entrepreneurial [42]. A recasting of how we think about entrepreneurship 
influences the outcomes negotiated with our students and how we try to assist students in achieving 
their goals. Instead of pursuing a specific and narrowly defined career pathway the students are 
encouraged to embark upon a lifepath [23]. This entails teaching entrepreneurship as a method. The 
entrepreneurial method acts as an overarching framework and has the capacity to incorporate a range 
of pedagogical strategies. The key added benefit is that it is learnable and does not depend on the type 
of person that you are or the destination that you want to arrive (the reality being that this destination is 
unknown and will most likely emerge over time as many alternatives are experienced and evaluated). 
Moving beyond static knowledge and understanding, it is driven by application and practice and is 
thereby open to all. 

The entrepreneurial method facilitates a way of thinking and acting that allows students to create. 
Students can develop the ability to cope with uncertainty through being equipped with an entrepreneurial 
mindset. By developing relevant skills and techniques that hopefully will lead to a set of entrepreneurial 
practices they will be emboldened with a capacity to think and act in more entrepreneurial ways. Neck 
and Greene (2011 p62) highlight four underlying assumptions of such an approach: 

1 It is applicable to everyone 
2 Entrepreneurship is defined in a broad way accommodating diverse goals and varied criterion for 

success 
3 Continuous practice is required (act in order to learn) 

 
1 It is important to note that we are not advocating the teacher as the most important cog in the learning wheel but instead adapt a 

view similar to that of Jones and Matlay (2011) who see EE as a dialogic interaction between several constituent parts (with the 
learner at it’s core) that simultaneously interact with one another to influence the learning process. 
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4 It is useful for uncertain environments 

Therefore, we implement this understanding of entrepreneurship education in our current context. The 
method is imparted through an experimental portfolio recommended by Neck et al (2014) that contains 
aspects of the business creation process, serious games, design-based learning, and reflective 
practices. Importantly, within this portfolio we incorporate the previously mentioned elements of an 
autonomy-supportive teacher given the strong influence that they can have on driving intrinsic motivation 
and subjectively determined positive experiences. In the sections that follow we will present the 
methodology and findings of our study that sought to examine the conceptual model displayed in Figure 
1. That is, whether an autonomy-supportive motivational teaching style is linked to increases in student 
motivation and attainment. 

 
Figure 1. A conceptual model of autonomy-supporting teaching styles in an entrepreneurship education context. 

Source: The Authors.  

3 METHODOLOGY 

3.1 Study context 
The entrepreneurship module titled ‘Entrepreneurial Culture’ is a compulsory subject within a Business 
Management undergraduate degree delivered at EDEM University Centre (EDEM) in Valencia, Spain. 
The university is a non-profit foundation and is affiliated with the two main public universities in Valencia. 
EDEM forms part of a larger entrepreneurial hub known as the ‘Marina de Empresas’ (MdE). MdE is a 
privately-owned entrepreneurial ecosystem of philanthropical origins and is composed of three distinct 
yet interrelated institutions. In addition to EDEM, the other component parts are represented by 
Lanzadera (LZA) a start-up incubator and accelerator, and Angels a private entrepreneurial financing 
unit. Throughout the ecosystem there is a clear emphasis devoted towards increasing the perceptions 
of entrepreneurship as a viable career pathway, creating a pool of talent for both the local and 
international communities, enrichment of the country’s business fabric, and the generation of wealth and 
well-being.  

3.2 Module Overview 
Entrepreneurial culture is worth 6 ECTS credits and delivered over a 30-session unit. It is an integrative 
and practical course attempting to help students to become more entrepreneurial through engaging in 
the new venture creation process. They are introduced to the roles, habits and skill sets of quality 
entrepreneurs and entrepreneurial teams. The overall aim of the course is to simulate an entrepreneurial 
mindset through challenging the students to behave entrepreneurially and take decisions based on real 
world contexts. Within the module handbook it is emphasised that the structure of the subject is not 
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delivered as a ‘traditional class’, but rather as a transformational opportunity for students. In this way, 
the teacher seeks to assume an autonomy-supporting motivational style as described in both practice 
and literature. Student learning is facilitated through the Entrepreneurial Thought and Action meta-
framework. A schematic overview of the module is provided in Figure 2. 

 
Figure 2. An overview of the module delivered. Source: The Authors 

3.3 Data Collection 
Data was collected through the distribution of a self-administered online reflection task which students 
completed during the module. The task was set within class time (session 24 of 30) with students fully 
informed of its purpose and withholding the option of non-participation if they did not wish to do so. It 
was clearly stated that all information would be treated as confidential, and anonymity was assured. The 
task was a personal reflection which aimed to get the students thinking about the skills and knowledge 
that they had acquired (or not) during the subject and how their experiences could have been improved. 
To guide the students through the task there were several prompt questions which they were 
encouraged to answer that were created based on the theoretical concepts of what an autonomy-
supportive teacher should look like and the actions that they should display. For example, one question 
asked “Were you supported to work autonomously? Did you feel free to explore content by yourselves 
and in groups?”.  

3.4 Data Analysis 
The data was analysed through the qualitative technique of Qualitative Content Analysis (QCA) [43] 
allowing for the identification of themes in the dataset that signified categories of similar meaning. This 
specific method permitted the subjective interpretation of student reflections both explicitly and implicitly 
through a systematic coding process that was guided by the initial theoretical framework. This meant 
that the analysis procedure could be best described as one that was directed in the hope of examining 
an existing theory within our specific entrepreneurial classroom environment. The data was reduced to 
focus on those aspects deemed particularly pertinent to our research question using theoretically-based 
definitions of key categories and the theoretically-based formulation of the coding procedure. For 
example, categories that we considered relevant for coding included any mention of teacher-attitude, 
interpersonal-tone, taking the students perspective and other autonomy-supporting behavioural 
instructions noted by the students. We coded all the reflective responses according to these pre-
determined categories, adding, revising and removing as the process unfolded. Any data that did not fit 
neatly within these categories were coded using those newly established. 
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4 RESULTS 
The demographic details of the students who were enrolled in the subject are shown in Table 2. 
Interestingly, of the 35 students who participated in the course only 12 were female and 23% of the total 
cohort had already accumulated experience of creating a business of their own. 

Table 2. Class demographic details. 

Number of 
Students Average Age Gender Previous Business 

Creation Experience 

35 21 ±1.5 
Female = 12 

Male = 23 
Yes = 8 (23%) 
No = 28 (80%) 

The directed QCA allowed us to look for patterns that according to our theoretical model should be 
present within student responses for teachers exhibiting an autonomy-supporting motivational style. By 
means of a deductive approach we found that the module held personal relevance for 97% (n = 34) of 
the students. We interpreted this finding as a signal that the structure of the course and its contents 
were attuned to their needs and desires [28]. We discovered that the perception of relevance could be 
further demarcated into several different sub-categories (see Table 3). For example, relevancy emerged 
from the way the subject was taught, how entrepreneurship was defined, the importance of various 
functional outputs and finally from the sense-making of previous experiences. 

Overall, there was a clear indication that students were encouraged to work autonomously with 100% 
responding positively to the question “Were you supported to work autonomously?”. Although this 
corresponded with the finding that students generally displayed a motivation to participate (77% stating 
that they were motivated to engage with the subject) there is still 23% of non (or infrequent) motivation 
to be accounted for. This perhaps entails a more nuanced approach to determining the impact of an 
autonomy supporting teacher in the understanding that the classroom environment is increasingly 
diverse and complex. Autonomy support within the subject manifested through the teacher actively 
seeking to identify the student´s own interests and the adoption of an interpersonal tone [28]. This more 
participative approach, such as allowing students to negotiate learning outcomes and to offer inputs to 
both the teacher and classmates regarding various activities, helped to avoid conflicts and was more 
likely to generate positive emotions. 

Table 3. Student perception of subject relevance (‘taking the students’ perspective) 

Category Relevance of Subject Evidence 

Subcategory 

• Teaching Style 

“I find this course to be one of, if not the most, interesting courses here 
at EDEM. I think it has great value to a young business students 
especially the way it is taught.” 
“[…] we can learn a lot of things of entrepreneurs in a practical way” 
“[…] besides, the classes are very interactive, and I really like it.” 

• Entrepreneurship 
as a way of 
thinking 

“It taught me that being an entrepreneur is a way of thinking […]” 
“I learn about entrepreneurship through a holistic vision.” 
“[…] it allows us to know some general and very useful guidelines that 
we need to know if we want to become entrepreneurs.” 
“Even I´m quite sure I don't want to create a business; I think this 
subject will help me to change my way of thinking and how to develop 
any idea of my life.” 

• Functional 
(output-based) 

“[…] entrepreneurship is one of the main points of this degree and this 
course is certainly helping me to understand it better.” 
“Yes, it is [useful], because in the future I'd love to run my own business, 
and there's a lack of knowledge in Spanish population about 
entrepreneurship, so that's why I consider is extremely useful.” 
“[…] the course gives you a lot of important information about the 
business world as well as provides you Knowledge about thinking in 
different ways, and the importance of being creative.” 
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• Sense-making 
“It is useful to name things that I've already applied to my 
entrepreneurial experience and also discover some mistakes that I 
have made along these years.” 

Motivation was largely fueled by the creation of a positive classroom atmosphere and a positive teacher 
attitude that promoted dynamic learning, opportunities for reflection and consideration for future career 
pathways (see Table 4). A key finding was the recognition of the students of the change in pedagogical 
approach from the more traditional style they had become accustomed to with one learner stating, “It is 
different than usual [the teaching style] and I appreciate that teaching is changed to a more practical 
way and that makes you think.” We also included categories that focused on those seven students who 
displayed infrequent motivation, and the sole individual who indicated amotivation. The latter was 
characterized by their lack of confidence as highlighted through the student’s comment: “As it is hard for 
me, I don't feel as confident yet.”. This points toward the increasing importance of developing a belief in 
one´s own ability through fulfilling a fundamental need for efficacy, and toward considering the rate at 
which this need can be effectively met.  

For some students therefore, it may be unrealistic to achieve substantial progress during this specific 
timeframe given their idiosyncratic life trajectories [19]. This was the case in the students’ self-perceived 
increase in their own entrepreneurial skills, as although 54% (n = 19) believed that they had improved, 
34% (n = 12) thought it was too soon to make a judgement. It may be necessary to pay greater attention 
to the context and tracking of the lessons in bid to foster greater levels of competence [44]. This means 
that the activities set need to be differentiated to each learner’s expectations and emerging skill sets. 
For example, the amotivated student within their reflection noted that “[…] I am not precisely good at 
being creative or at entrepreneurship” and therefore may have benefited from the acknowledgement of 
these feelings and the subsequent setting of clearer expectations and scaffolding progress helping to 
ensure a ‘safer’ environment for entrepreneurial behaviours. Infrequent forms of motivation were more 
related to the problems associated with online classes and lack of in-person interaction which occurred 
during the pandemic. These are new challenges faced by educators that require new and innovative 
solutions that can find a way between control and the promotion of self-directed learning.  

Table 4. Student motivation to participate 

Category Motivation to 
participate Evidence 

Subcategory 

• Positive 
classroom 
dynamics 

“Yes, the atmosphere in class is fitting for everyone to participate and share 
their ideas, even if out of the box another person shares why they don't think 
it works, so all in all the class discussion benefits.” 
“Yes, the teacher and the activities done in class motivate me to participate 
and enjoy the class.” 
“I feel motivated to participate. The teacher is very committed to the classes 
and makes them very participative, and this helps you to participate and to 
follow the thread of the class.” 

• Opportunity 
for reflection 

“[…] the subject invites us to reflect and to develop questions in our minds.” 

• Future 
career 
prospects 

“[…] it is interesting course, and I will need the knowledge for future 
occasions.” 
“[…] it could help me in my professional future.” 
“I'm motivated because it can be useful for me in my future professional life 
if I become an entrepreneur.” 

Results indicated that perceptions of performance within the subject at a general level were positive. 
The average was 7.5 ±1 which in the Spanish assessment scale represents the classification of ‘very 
good’. When compared against actual achievement (the final results obtained within the subject) we 
observed that these self-evaluations were very similar (an average of 7.4 ±0.7) indicating that the 
students had a realistic perception of their performance. Considering the seven students that displayed 
more sporadic motivation 43% (n = 3) perceived their performance to be one point lower than their actual 
attainment with the same outcome observed for the one individual who displayed no motivation. This 
can be reflective of a limited self-confidence that may not be representative of their true ability. 
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Furthermore, as consequence of the self-image that these students hold, this may in fact lead to a less 
consistent motivation in what becomes a reciprocal augmentation of pessimistic beliefs.  

5 CONCLUSIONS 
This study examined the influence that an ‘autonomy-supportive’ teaching style can have on the 
motivation and experiences of a cohort of students participating in a compulsory entrepreneurship 
course. It was exploratory in nature seeking to identify whether the teacher’s motivating style could be 
perceived within student reflections of the course. To this end, the contents of a reflection task were 
analysed through using QCA. This allowed the authors to search for patterns and categories related to 
those concepts proposed in the theoretical model. Initial descriptive findings suggest that student 
motivation and achievement can be influenced by an autonomy-supporting style combined with an 
approach to entrepreneurship education that focuses on a more holistic aim of students ‘becoming’ more 
entrepreneurial as opposed to ‘being’ an entrepreneur. However, given the limitations of the work it is 
recommended that the theoretical underpinnings are tested with larger cohorts and across different 
contexts to improve its generalisability. In doing so we can then start to elaborate on and infer more 
causal links between autonomy-supporting styles and student motivation and achievement. Finally, as 
we begin to understand the influence of need-thwarting and need-depriving styles we may then be able 
to construct a richer picture of why some students remain demotivated in a more multi-plex view of 
motivation. 
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ONLINE ENGAGEMENT AS A DECISION CRITERION IN DIGITAL 
COURSE DESIGN  

Jess Wei Chin Tan, Gabriel Gervais, Hian Chye Koh 
Singapore University of Social Sciences (SINGAPORE) 

Abstract 
In education, few would argue against the importance for academic institutions, teachers and 
instructional designers to capture, develop, maximise and maintain the level, intensity and persistence 
of the students’ engagement in their learning experience. This is hardly surprising as researchers have 
found student engagement to be positively associated with academic performance and persistence, as 
well as other positive academic, social and emotional outcomes such as attendance, social awareness 
and emotional self-regulation.  

More recently, researchers have turned their attention to the factors that promote learner engagement 
in an online context, thanks largely to the widespread adoption of massive open online courses (MOOC), 
the democratisation of online and blended learning in traditional academic institutions, and the more 
recent legitimisation of online learning as a viable alternative to the face-to-face mode of delivery in 
times of crises such as the COVID-19 pandemic.  

This paper proposes an antecedent-consequent framework for employing online engagement as a 
decision criterion in digital course design. Its application is illustrated via a marketing course with two 
different course designs (the antecedents). Using data from Canvas, a learning management system 
(LMS), and an online engagement framework developed by Tan & Koh [10}, nine online access metrics 
are computed to measure different aspects of online learning engagement for each of the two course 
designs. Subsequently, based on the online engagement behaviour desired (the decision criterion), the 
appropriate digital course design is identified and can then be implemented to enhance learning 
outcomes (the consequents).  

The rationale underlying the antecedent-consequent framework focused on online engagement to aid 
digital course design is that online engagement is important as it is associated with positive outcomes. 
Also, online engagement is itself affected by course design, among other factors. Hence, by mapping 
the associations between various course designs and the resulting online engagement metrics 
computed with LMS data and learning analytics, an appropriate course design can be identified leading 
to the desired online engagement behaviour, which will in turn, lead to positive outcomes.  

The proposed framework assumes the availability of alternative course designs and their resultant online 
engagement behaviours as measured with LMS data. Despite this limitation, it is hoped that this study 
can help instructors and course designers develop courses that can better enhance learning outcomes 
and learner experience.  

Keywords: learner engagement, online learning behaviour, operationalisation of online engagement, 
framework for online engagement, course design. 

1 INTRODUCTION 
In education, few would argue against the critical importance for academic institutions, teachers, 
instructional designers and learning development specialists to work towards not only capturing and 
developing their students’ attention but, more broadly, to also maximise the level, intensity and 
persistence of their engagement in the learning process and their overall learning experience.  Such 
degree of significance is hardly surprising as researchers found student engagement to be positively 
associated with and a good predictor of academic performance and persistence [1], two fundamental 
measures of the success of any educational institution or endeavour.  Learner engagement is also 
positively associated with other positive academic, social, and emotional outcomes such as attendance 
[2] social awareness, conflict resolution skills as well as emotional self-regulation [1].  
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1.1 Learner Engagement Definition 
A quick lexical review of the term “engagement” used in different contexts yields a variety of meanings 
generally centering around some sort of commitment through an agreement (e.g. engagement to be 
married) or an arrangement to be somewhere, to do or to carry out something (e.g. prior engagement, 
speaking engagement) (Cambridge Dictionary, n.d.).  

It is, however, in another connotation specifically focused on the degree of involvement with or interest 
in something that, in the field of education, the term “engagement” is generally used as part of three 
very similar constructs: learner engagement, student engagement or academic engagement. In the 
context of this research, the terms learner engagement and student engagement will be used 
interchangeably to represent any of these three concepts. 

Lei et al. [7] explain that “the term, student engagement, can mean many things to many people…” and 
suggest that it be defined as “students being actively involved in their learning tasks and activities.” 
Citing Newmann et al. [4], Martin & Bolliger ([5]., p206) define student engagement as “the student’s 
psychological investment in and effort directed toward learning, understanding, or mastering the 
knowledge, skills, or crafts that academic work is intended to promote”. Kuh et al. [6] define student 
engagement as “[…] both the time and energy students invest in educationally purposeful activities and 
the effort institutions devote to using effective educational practice”. This paper is adopting a more 
concise definition of “student engagement” that describes the time, energy and effort that the student 
invests in learning tasks and activities.  

1.2 Learner Engagement Benefits 
While learner engagement is important in traditional, face-to-face learning context, its criticality seems 
to have expanded along the growing place that online learning is taking throughout the international 
educational landscape, thanks to the widening acceptance and increasing legitimacy of blended and full 
online modes of delivery. 

For instance, in their meta-analysis of 69 studies on the learner engagement construct, Lei et al. (2018) 
concluded that studies have found a moderately strong correlation between overall learner engagement 
and academic achievement and that the behavioural, cognitive and emotional components of 
engagement each had a similar impact on academic performance, although their respective average 
effect size was found to be decreasing from the former to the latter.  

Learner engagement has also been positively correlated to academic persistence, albeit not consistently 
but in narrower contexts such as for students between the first and the second year of college [6]. A 
study also found that only one sub-component of learner engagement, social/affective engagement, 
could help predict academic persistence while another, academic/cognitive engagement, was negatively 
related to academic persistence [8]. Other studies concluded that besides increasing critical thinking 
skills, academic grades and overall student satisfaction, learner engagement is a remedy for learner 
isolation, dropout and low retention and graduation rate in online learning ([9], [5]). 

1.3 Research Motivation and Objective 
Student engagement is developed through interaction (11] and some authors even suggest that 
interaction and engagement are so closely related as to be used interchangeably [5].  Three basic 
engagement techniques are used in online learning: student-content, student- instructor, and student-
student [12].  

To date, the research does not measure the behavioural component of student engagement. To partially 
fill such a gap, this study suggests a framework aimed at measuring one specific and critical type of 
learner engagement, that of the student’s interaction or engagement with the course website where the 
course material is found. 

The purpose of this study is to:  

• firstly, examine how, with data extracted from a learning management system (LMS), online 
learner engagement can be “operationalized” i.e. turned into measurable observations articulated 
into a framework of nine metrics relating to the learner’s online access activities, 

• secondly, how online learner engagement, as measured by these metrics, is associated with 
academic performance through a pattern of associations, 
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• determine how the design of a course can affect the nine metrics of the online learner engagement 
framework and finally, 

• use online engagement as a decision criterion to aid digital course design. 

The successful measurement of online engagement metrics drawn from an LMS (Canvas) data has 
opened tremendous opportunities to look at the consequents and antecedents of online engagement. 
We expect that all these, can in turn, lead to better course/assessment design and better learning 
support. 

2 METHODOLOGY 

2.1 Online engagement framework 
Tan and Koh (2018) have proposed a framework to operationalise online engagement with data from 
the learning management system (LMS), a critical component of online learning (Fig. 1). This can 
enhance education research and practice in the online context by providing measures of different 
aspects of online engagement. This can also facilitate the understanding and evaluation of online 
learning, as well as enable the exploration of factors that are associated with it or that can influence it. 
The ultimate outcome is expected to be enhanced teaching and learning. 

 
Figure 1. The online engagement framework (Tan and Kho, [10]) 

Based on sessions of online access provided by the LMS, Tan and Koh’s framework [10] proposes the 
following nine online engagement metrics: Recency, Frequency, Duration, Immediacy, Interval, Spread, 
Mean-Gap, Half-Density, and Quarter-Density. Three mathematical operations (normalisation, 
referencing and reverse-scoring) are further applied to the metrics to enable the aggregation of the 
metrics to give an overall index of online engagement. 

The nine online engagement metrics in the framework are summarised in Table 1. 
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Table 1. Online engagement metrics. 

Metrics Descriptions Formulae (refer to the Fig. 1) 

1. Recency (R) Time lapse between the end of the last 
online access and the start of the event  

ts – te5 

2. Frequency (F) Number of sessions of online access 
in the relevant time period 

Σz where z represents each session of online access 

3. Duration (D) Total access time Σd where d represents the duration of each session 
of online access 

4. Immediacy  (I) Time lapse between the online 
access start time and the start of the 
first online access 

ta – ts1 

5. Interval  (In) Proportion of the access interval 
relative to the maximum possible 
access time 

(te5 – ts1)/(ts – ta) 

6. Spread (S) Spread (or dispersion) of the 
sessions of online access 

  
where Gz is the time lapse between completion of a 
current session of access and start of the next 
session of access (i.e., the access gap) 

7. Mean-Gap 
(MG) 

Mean (or average) of the gaps 
between successive sessions of 
online access 

ΣGz/n(Gz) 
where n(Gz) is the number of access gaps 

8. Half-Density 
(HD) 

Measure of access unevenness with 
respect to the reference point of 0.5 
(i.e., half) 

|HP – 0.5| where HP is the number of sessions of 
online access during the second half of the maximum 
possible access time, minus 0.5 (reference point) 

9. Quarter-
Density (QD) 

Measure of access unevenness with 
respect to the reference point of 0.25 
(i.e., quarter) 

|QP – 0.25| where QP is the number of sessions of 
online access during the last quarter of the maximum 
possible access time, minus 0.25 (reference point) 

The extraction, pre-processing and preparation of huge raw data from Canvas and the computation of 
the above nine online engagement metrics based on Tan and Koh’s [10] online engagement framework 
are discussed below. 

2.2 Computation of online engagement metrics 
With the cloud resources, data (of more than a million transactions belonging to 649 students) pertaining 
to a marketing management course conducted in July 2019, were extracted to facilitate the computation 
of the online engagement metrics. In particular, based on the extracted datasets from Canvas, SAS 
programming was used to generate the online engagement metrics. The table below illustrates the broad 
steps taken to prepare the dataset to generate the metrics: 

Table 2. Dataset preparation process. 

Steps Descriptions 

1 Enrolled students’ click-through transactions were extracted from the LMS (Canvas) data. 

2 Click-through transactions before the official date that the course was scheduled to be available and 
those later than the examination date (the event of interest) were removed. 

3 The transactions were sorted in sequence based on their user identification, time stamp and session code.  

4 The duration for each session was tabulated for each unique set of user identification, time stamp and 
session code. 

5 The start date and time for the start of the session as well as the end date and time for the end of the 
session were also generated. Based on these, the time stamps that the student first and last accessed 
the course in Canvas were also extracted.  

6 The gap between each of the subsequent session was tabulated.  
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The metrics were then generated using the following extracted information: 
1 First and last access of the course to calculate Recency, Immediacy and Interval; 
2 First and last access of each session to calculate Frequency, Half Density and Quarter Density; 
3 Duration (in minutes) of each session; and 
4 Gap (in minutes) between each subsequent session to calculate Mean-Gap and Spread.  

Normalisation and reversed scoring were also done. All the nine metrics were summed up to form the 
online engagement score. The higher the score, the more engaged the student is with respect to the 
nine metrics. 

3 RESULTS 

3.1 Nomological validity 
From the final dataset comprising the online engagement metrics, nomological validity of the online 
engagement metrics was assessed by examining their relationships with academic performance (i.e., the 
Continuous Assessment Score) using multiple regression. The regression results are shown in Table 3.  

Table 3. Multiple regression to assess nomological validity.  

  
Unstandardized  

Coefficients 
Standardized  
Coefficients t Sig. 

B Std. Error Beta 
Constant 206.786 16.579  12.472 .000 
NF (Frequency) 8.910 3.204 .176 2.781 .006* 
ND (Duration) -.187 3.683 -.002 -.051 .960 
NIn (Interval) 329.458 39.270 8.020 8.390 .000* 
RS_NR (Recency) -172.270 20.121 -2.651 -8.562 .000* 
RS_NI (Immediacy) -303.275 36.274 -7.420 -8.361 .000* 
RS_NS (Spread) -2.167 4.287 -.046 -.505 .613 
RS_NMG (Mean-Gap) 12.538 4.232 .273 2.963 .003* 
RS_RNHD (Half Density) -3.592 1.639 -.114 -2.192 .029* 
RS_RNQD (Qtr Density) 1.188 1.647 .032 .721 .471 
Dependent Variable: Continuous Assessment Score (R-Square = 0.215)  
* p value < 0.05.  

The online engagement metrics Frequency, Interval, Recency, Immediacy, Mean-Gap and Half Density 
are found to be significant (at a 0.05 level of significance) in explaining the variation in the Continuous 
Assessment Score of the students. These results support the nomological validity of the metrics by 
confirming the general expected relationships between online engagement and academic performance. 
This provides support for the use of the online engagement metrics to facilitate the explanation or prediction 
of learning outcomes in an online learning context. 

3.2 Online engagement and digital course design 
Given the importance of online engagement in digital courses (in terms of its association with positive 
outcomes such as enhanced student learning and performance, as well as better student experience and 
satisfaction), it can provide a useful decision criterion in digital course design. Generally, digital course 
design can be perceived as a bundle of components that go into a digital course, including the online 
content (e.g., recorded lectures and assigned readings), online activities (e.g., discussion forums and 
formative quizzes), assessments (e.g., projects and summative assignments), and online pedagogy (e.g., 
virtual break-up rooms and online seminars). Without doubt, course design affects online engagement. 
The rationale underlying the antecedent-consequent framework for digital course design can be 
summarised as follows. By mapping the associations between various course designs and the resulting 
online engagement metrics computed with LMS (and other) data and learning analytics, an appropriate 
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course design can be identified that will lead to the desired online engagement behaviour, which will in 
turn, lead to positive outcomes. It is noted, however, that online engagement is only one factor that can 
affect digital course design. 
The antecedent-consequent framework for digital course design can be graphically represented by Fig. 2. 

 
Figure 2. The antecedent-consequent framework 

3.3 Application of the antecedent-consequent framework 
The application of the antecedent-consequent framework for digital course design can be illustrated via 
a case study – a marketing course with two different course designs (the antecedents). These course 
designs are shown in Fig. 3, where “OCAS” (Overall Continuous Assessment Score) refers to the 
continuous assessment component of the course and “OES” (Overall Examination Score) the final 
examination component of the course. Using data from the Canvas learning management system (LMS) 
and an online engagement framework developed by Tan & Koh (2018), nine online access metrics are 
computed to measure different aspects of online learning engagement for the two course designs. The 
implementation framework is summarised in Fig.3. 

 
Figure 3. The antecedent-consequent framework implementation 
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From the nine online metrics computed, the Chi-Square Automatic Interaction Detection algorithm (or 
CHAID decision tree) is used to map these online engagement measures to the course design. The 
results are shown in Fig. 4. 

Based on the online engagement behaviour desired (the decision criterion), the appropriate digital 
course design can be identified and implemented to enhance learning outcomes (the consequents). To 
illustrate, suppose it is desirable for the students in the marketing course to make more frequent online 
access to the learning materials and spend a longer total access time on them, as well as focus their 
access on their last quarter of the course. Then, Course Design 2 will be the appropriate course design 
for the marketing course – given the desired online engagement behaviours. 
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Figure 4. Mapping of online engagement to course design 

4 CONCLUSIONS 
The proposed antecedent-consequent framework assumes the availability of alternative course designs 
and their resultant online engagement behaviours as measured with LMS data. Over time, educational 
institutions will be able to accumulate data on the mappings of various course designs on online 
engagement measures/metrics. With learning analytics, they will also be able to associate course 
designs (and their components) to resulting online engagement behaviours in the context of the learning 
environment (such as course attributes and student attributes). With a better understanding of these 
mappings (and online engagement), it will be possible for online engagement to be a decision criterion 
in digital course design, and in the refinement and adjustment of the course design. 

With the advent of COVID-19, there is no doubt that online learning and digital courses will be here to 
stay. With online courses, a frequently expressed concern is student engagement, or rather the lack of 
it. Hence, it is desirable that these courses be designed with the aim of enhancing students’ learning 
and experience in mind. Just focusing on online engagement, learning analytics can be applied to guide 
and aid digital course design. It is hoped that this paper can make a contribution in this respect by 
helping instructors and course designers develop courses that can better enhance learning outcomes 
and learner experience. 
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Abstract 
Coronavirus disease-2019 (COVID-19) is an emerging public health problem threatening the life of 
people worldwide. The World Health Organization declared COVID-19 as a pandemic on the 11th of 
March 2020. Since then, many efforts are being carried out to contain the virus. People's knowledge 
and attitude should be directed towards strict preventive practices to halt the spread of the virus. The 
present study sought to determine university students' knowledge of COVID-19 at J. Selye University in 
Slovakia. The study aims to assess the knowledge of university students from biology and non-biology 
study programs using a structured test.  
An online cross-sectional, descriptive study was undertaken through Google Forms in 2020, September-
October. Two hundred sixty-seven respondents completed the test. The test consisted of two parts. The 
first part asked about the symptoms caused by COVID-19, and it consisted of 8 questions. The second 
part was about basic knowledge connected with COVID-19 and consist of 17 questions. Regarding the 
symptoms, 67.1% (SD = 17.2%) of the respondents knew the main symptoms of COVID-19 correctly, 
while 63.1% (SD = 11.8%) in the second part of the questionnaire knew the answers correctly. Only 
3.9% of the respondents have sufficient knowledge (they passed the test above 80%) and 8.6% have 
insufficient knowledge (they passed the test below 50%). For our main research question were observed 
significant differences between the knowledge of biologists (67.1%) and non-biology students (63.3%) 
(t=2.739, df=265, p = 0.003 one-tailed). Students over the age of 25 performed significantly better 
results, as well the group of the respondents in correspondence form (p=0,000). It was no significant 
difference according to gender and place of residence of the respondents. In the knowledge test, the 
students of lower primary school teacher program performed the best results (70.24%, SD = 8.72%), 
they followed by biologists (67.14%, SD = 9.29%), kindergarten and elementary school teacher program 
students (62.84%, SD = 9.95%), public education students (60.89%, SD = 8.89%) and finally rural 
development students (55.67%, SD = 18.8%). 
More emphasis should be placed on this knowledge in prospective teachers' education, especially 
biologists. Thus, there is a need for more detailed and directed measures and awareness campaigns to 
improve the knowledge to contain the virus. 
Keywords: COVID-19, Slovakia, university students, biology, teacher education, J. Selye University. 

1 INTRODUCTION 
The coronavirus (COVID-19) is a rapidly spreading pandemic disease caused by the new human 
coronavirus SARS-CoV-2. The virus first appeared in early December 2019 in Wuhan Province, China, 
mainly causing respiratory symptoms [1]. COVID-19 infection has spread rapidly to other countries 
around the world, with the World Health Organization (WHO) announcing the status of the pandemic on 
11th March 2020. 
All countries have introduced stricter or milder precautions for their citizens. These measures affected 
all segments of everyday life: the working population, the closure of kindergartens, schools, higher 
education institutions, and colleges, the introduction of online education, also on visiting nursing homes 
and reducing access to public transport, cultural events, and non-essential consumer services. Everyday 
life suddenly focused on home and on-screen media connections. 
In Slovakia, the Institute of Virology of the Slovak Academy of Sciences, on 6th March 2020, issued 
country-wide information, hygiene recommendations, and prevention restrictions (mask-wearing, 
disinfection, distance, confinement in confined spaces) related to the COVID-19 pandemic. At J. Selye 
University, from the 2nd week of March 2020 until the beginning of the new academic year (2020/2021), 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
0852



 

 

education in the form of attendance was suspended. The dormitories are closed. The restrictions 
imposed posed large-scale challenges to traditional attendance education. In September 2020, when J. 
Selye University reopened, the number of infected people in Slovakia was 14,719, of which 393 patients 
required hospital care, and 55 people died due to COVID [2]. 
SARS-COV-2 is transmitted from person to person through inhalation of aerosols from an infected 
individual [1]. Old age and patients with pre-existing illnesses (like hypertension, cardiac disease, lung 
disease, cancer, or diabetes) have been identified as potential risk factors for severe disease and mortality 
[3]. Knowledge of the risk factors of infectious diseases has always been critical to control infection and 
avoid the devastating effects of pandemics [4]. Therefore, educators aimed to educate children and future 
generations about the COVID-19, the ways to avoid getting and spreading the infection, practical solutions 
(e.g., washing hands, wearing the mask, social distancing), and authentic health counseling. 
Unfortunately, the abundance of conspirative theories spreading faster than coronavirus on social media 
platforms and other outlets puts public health at severe risk. At the Munich Security Conference on 15 
February 2020, the Director-General of the World Health Organization stated, "we are not just fighting an 
epidemic; we are fighting an infodemic" [5]. The infodemic associated with COVID-19 challenged people's 
ability to acquire and use credible health information [6]. The need to design health literacy programs was 
never realized during the COVID-19 pandemic and infodemic [4,6].  
The present study sought to determine university students' knowledge of COVID-19 at J. Selye 
University in Slovakia. As all educators must have an accurate knowledge of COVID-19, we felt it was 
essential to assess their knowledge and, if necessary, adapt the curriculum to these results. The study 
aims to assess the knowledge of university students from biology and non-biology study programs using 
a structured test. 

2 METHODOLOGY 
The beginning of the COVID-19 cross-sectional, descriptive research of the Faculty of Education of the 
J. Selye University (JSU FE) took place from September 2020 to the end of October 2020, organized 
by the Department of Biology. The research focused in the first part on students’ knowledge about the 
coronavirus, specifically understanding symptoms (cough, fever, sore throat, muscle pain, runny nose, 
diarrhea, headache, skin rashes, or changes in skin color of the hands). The second part is occupied 
with fundamental issues about the virus and hygienic measures listed in Table 2. J. Selye University 
students completed a paper-based test, and the completion was anonymous and voluntary. Students 
were informed about the purpose of the research and data management. The research involved 267 
students. 
The survey instrument adapts the measures developed in a study on Chinese residents’ knowledge, 
attitudes, and practices (KAP) towards COVID-19 in China [7]. We measured the knowledge among 
biologists and other pedagogical and university students in general. The first part of the question was 
about the knowledge of the symptoms; optionally, eight symptoms were indicated, each of which is 
characteristic of the coronavirus. The second part contained seventeen questions, some drawn from a 
previous publication (Nr. 2, 3, 4, 5, 6, 7, 8, 9, 13, 14) [7], while our ideas made the rest (7 questions). 
The original English questions we translated into Hungarian (education at the university is in the 
language of the minority, in Hungarian). Participants were given “true,” “false,” or “not sure” response 
options to these items. A correct response to an item was assigned 1 point, while an incorrect/not sure 
response was assigned 0 points. The maximum total score ranged from 0–25, with a higher score 
indicating better knowledge about COVID-19. 
The data of the completed questionnaires were recorded in MS Excel tables, the statistical processing 
of the answers was performed in the IBM SPSS Statistics 27 software. During the fundamental statistical 
analyzes, the mean and standard deviation of the values were given for continuous numerical data and 
the frequency and relative frequency of the values for categorical variables. The results of the statistical 
tests are considered significant at p <0.05. 

3 RESULTS 
The demographic information and questions about study classification in the questionnaire were as 
follows: gender, age, area of residence of the student, study department, study program, and grade. 
Data about research participants are presented in Table 1. 
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Table 1: Demographic and characteristics study classification of participants (N=267). 

Variable  

Number of 
items Percent Mean/ Standard 

deviation 
Sex  N= 266 100  

 Female 236 88.4  

 Male 30 11.2  

Age  N = 265 100 24.39 years/6.82 
 Age between 18-25 years N= 211 79.5 21.43 years 
 Age over 25 years N= 54 20.4 35.96 years 
Area of 
residence 

 N=267 100  

 Village 147 55.1  

 City 116 43.4  

 Capital 4 1.5  

Study 
department 

 N=267 100  

 Full-time 218 81.6  

 Correspondence 49 18.4  

Study program  N=267 100  

 

Kindergarten and elementary school 
teacher program 145 54.3  

 Lower primary school teacher program 25 9.4  

 Biology teacher program 76 28.5  

 Public education teacher program 12 4.5  

 Rural development program 9 3.4  

Grade  N=267 100  

 1. 39 14.6  

 2. 82 30.7  

 3. 104 39  

 4. 25 9.4  

 5. 17 6.4  

The mean knowledge score was 64.4% (SD: 10.6). If we look at the knowledge of biology students, the 
average score was 67.1% overall, while non-biology students scored 63.3% on the complete knowledge 
test. Based on the results, the biology students performed significantly better than the other students (t 
= 2.739, df = 265, p = 0.003 one-tailed) (Figure 1). 

 
Figure 1: Comparison of non-biology and biology students’ knowledge of COVID-19 virus. The data express 

their success in the complete knowledge test as a percentage. 

In the first part of the test, 67.1% (SD: 17.2%) of all respondents were aware of the symptoms of COVID-
19, compared to 68.6% of biologists and 66.6% of non-biologists. There was no significant difference 
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between the two results (t = 0,870; df = 265, p = 0,193 one-tailed). The second part asked about general 
knowledge from COVID-19. In this case, 63.1% (SD: 11.8%) knew the correct answers. 66.5% of 
biologists knew the right answers, and only 61.7% of non-biology students chose correctly. The two 
results show significant differences (t = 3.032, df = 265, p = 0.001 one-tailed).  
Age proved to be decisive in the knowledge test. Students over age 25 performed significantly better 
(69.92%) than the younger age group (63%) (t = 4.689, df = 265, p = 0.000). The same significant results 
were observed for correspondence students, they performed better (69.88%) than full-time students 
(63.12%) (t = -4.141, df = 265, p = 0.000). Of course, the two results are closely related, as the average 
age of correspondence students is 35.2 years. We also examined other factors that may affect students’ 
knowledge of COVID-19. In gender, we found a significant difference (p=0.043), i.e., women performed 
better than men, but there were only 11.3% men. It may also be because women are relatively more 
interested in health awareness. The residence was not decisive in the development of results (p=0.974). 
Regarding symptoms, the smallest percentage (15%) indicated a rash, followed by diarrhea (49.4%) 
and runny nose (53.2%), which were the least known. Responses to other symptoms were 72% and 
above: headache (72.3%), sore throat (74.2%), muscle pain (78.7%), cough (96.3%), and fever (98.1%). 
These results also show that respondents are primarily aware of the most common symptoms caused 
by COVID-19 virus infection. Of course, the occurrence of symptoms is specific to each infected person. 
They can be milder or more potent so that the symptoms can be diverse, and some publications even 
report other symptoms. Comparing the knowledge of biologists and non-biologist students about the 
symptoms, we can conclude that biologists are not fully aware of the occurrence of symptoms either; for 
example, runny nose and sore throat were also indicated by fewer percent. The differences between 
the knowledge of biologists and non-biologists regarding the symptoms are shown in Figure 2. 

 
Figure 2: Knowledge about symptoms of COVID-19 at non-biology and biology students 

In the second part of the knowledge test, we formulated 17 questions. A high proportion of the 
respondents knew the correct answer to several of these questions (4th, 6th, 8th, 9th, 13th, 14th, 15th), 
which thus seemed clear to the respondents (84.2% and 98.5%, respectively) (Table 2) 
Respondents are aware of the need to avoid crowded areas (98.5%), and that those who come into 
contact with an infected person are subject to a 14-day quarantine (94.8%) before the first cases, they 
found in Wuhan, China (92.9%). That both children and young people need to protect themselves from 
infection (91.4%), that someone can be infected even if they do not have fever (or perhaps 
asymptomatic) (91.4%), that isolation of the infected person is necessary to prevent further spread of 
the infection (87.6 %). They also knew that the virus did not spread in the air (84.2%), 67.7% thought 
that the face mask prevented droplet infection, 65.2% thought that the virus was viable in the air for up 
to 3 hours. The other questions received the correct answers below 50%: 9.4% knew that the virus 
spread by droplet infection, only 48.7% knew that antibiotics we do not use in the treatment of viral 
diseases (only bacterial and fungal infections could be treated with antibiotics), 47.9% could not be 
infected by animals or from consuming their meat, only 44.6% think that not only the elderly and chronic 
patients are at risk from viral infection (i.e., 52.8% think that they are not at risk of viral infection), only 
40.8% knew the exact name of the pathogen COVID-19, 31.3% knew that vaccination was not a cure 
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but a preventive step against the virus. Only a tiny number of respondents (22.5%) said that the use of 
washing powder was sufficient to remove the virus from clothes, and few knew (14.2%) that it was not 
viable on steel objects for 10 hours (up to 48 hours).  

Table 2: All participants’ knowledge of COVID-19 (N=267) and knowledge of biology students (N=76). 
Correct answers are indicated in bold.  

Nr. of 
item Question 

Non-biology students Biology students 
True False Not sure True False Not sure 

1 The pathogen that causes a disease called the 
coronavirus is SARS-CoV2. 

64 
(33.5%) 

28 
(14.7%) 

99 
(51.8%) 

45 
(59.2%) 

14 
(18.4%) 

17 
(22.4%) 

2 Not all persons with COVID-2019 will develop to 
severe cases. Only those who are elderly and have 
chronic illnesses are more likely to be severe cases. 

103 
(53.9%) 

83 
(43.5%) 

5  
(2.6%) 

38 
 

(50.0%) 

36  
(47.4%) 

2  
(2.6%) 

3 Eating or touching wild animals would result in 
infection by the COVID-19 virus. 

65  
(34%) 

90  
(47.1%) 

36  
(18.9%) 

25  
(32.9%) 

38  
(50.0%) 

13 
(17.1%) 

4 Persons with COVID-19 cannot infect the virus to 
others if they do not have a fever. 

7  
(3.7%) 

172  
(90%) 

12  
(6.3%) 

0 72  
(94.7%) 

4  
(5.3%) 

5 The COVID-19 virus spreads via respiratory 
droplets of infected individuals. 

96 
(50.3%) 

85 
(44.5%) 

10  
(5.2%) 

36 
(47.4%) 

37  
(48.7%) 

3  
(3.9%) 

6 The COVID-19 virus is airborne. 25 
(13.1%) 

158 
(82.7%) 

8  
(4.2%) 

5 
(6.7%) 

66 
 (88.0%) 

4  
(5.3%) 

7 Ordinary residents can wear face masks to prevent 
the infection by the COVID-19 virus. 

127 
(66.5%) 

58 
(30.4%) 

6  
(3.1%) 

53 
(70.7%) 

20  
(26.7%) 

2  
(2.7%) 

8 It is not necessary for children and young adults to 
take measures to prevent the infection by the 
COVID-19 virus. 

12 
(6.3%) 

176 
(92.1%) 

3  
(1.6%) 

5 
(6.6%) 

68 
(89.5%) 

3  
(3.9%) 

9 To prevent the infection by COVID-19, individuals 
should avoid going to crowded places and avoid 
taking public transportations. 

188 
(98.4%) 

2 
(1.1%) 

1  
(0.5%) 

75 
(98.7%) 

1  
(1.3%) 

0 

10 The virus can be viable in the air for up to 3 hours. 124 
(64.9%) 

20 
(10.5%) 

47  
(24.6%) 

50 
(65.8%) 

6  
(7.9%) 

20 
(26.3%) 

11 The virus is viable on steel objects for up to 10 
hours. 

85 
(44.5%) 

24 
(12.6%) 

82  
(42.9%) 

33 
(43.4%) 

14  
(18.4%) 

29 
(38.2%) 

12 Only washing at a higher temperature is effective 
against removing the virus from clothes; it is not 
enough to use washing powder. 

103 
(53.9%) 

43 
(22.5%) 

45  
(23.6%) 

42 
(55.3%) 

17 
(22.4%) 

17 
(22.4%) 

13 People who have contact with someone infected 
with the COVID-19 virus should be immediately 
isolated in a proper place. In general, the isolation 
period is 14 days. 

180 
(94.2%) 

11 
(5.8%) 

0  
(0%) 

73 
(96.1%) 

2 
 (2.6%) 

1 (1.3%) 

14 Isolation and treatment of people infected with the 
COVID-19 virus are effective ways to reduce the 
spread of the virus. 

160 
(83.8%) 

16 
(8.4%) 

15  
7.8%) 

74 
(97.4%) 

1 
 (1.3%) 

1  
(1.3%) 

15 Reports of the first cases were reported in Wuhan 
Province, China. 

175 
(91.6%) 

1 
(0.5%) 

15  
(7.9%) 

73 
(96.1%) 

2  
(2.6%) 

1  
(1.3%) 

16 Antibiotics are used to trea/t a viral infection. 42 
(22%) 

83 
(43.5%) 

66  
(34.5%) 

15 
(19.7%) 

47 
(61.8%) 

14  
(18.4%) 

17 The most straightforward cure is a vaccine to fight 
COVID-19. 

84 
(44%) 

61 
(31.9%) 

46  
(24.1%) 

37 
(50.0%) 

22  
(29,7%) 

15 
(20.3%) 

These responses were also compared between the biologists and non-biologists students (Table 2). 
Biologists performed better in the second part of the test except for three questions. Fewer percent of 
biologists thought that the virus spreads through droplet infection (Nr.5), that young people and children 
were not at risk and did not have to protect themselves (Nr.8), and that the vaccine was not a cure for 
COVID-19 (Nr.17). On three other issues, however, they performed remarkably better: almost twice as 
many biologists knew what the causative agent of COVID-19 virus infection was called (Nr.1), most 
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believed that infected people needed to be isolated (Nr.14). They also knew that antibiotics were not 
used to cure a viral infection (Nr.16). These results are shown in Figure 3. 

 
Figure 3: Knowledge about COVID-19 at non-biology and biology students 

In terms of study programs, the best results they achieved by participants in teacher training students 
program (70.24%, SD: 8.72%), followed by biology students (67.14%, SD: 9.29%), followed by 
kindergarten teacher students (62.84%, SD: 9.95%), public education students (60.89%, SD: 8.89%) 
and finally rural development students (55.67%, SD: 18.8%) This result are shown on Figure 4. The 
majority of students achieved between 50% and 80% success in all majors. Our observations did not 
show significant differences when examining the grades, so each grade performed very similarly on 
average. The same case we also saw for biologists, although we assumed that they had already 
acquired the appropriate knowledge about viruses within the subject of microbiology (during grade 4). 

 
Figure 4: Graph illustrating the distribution of score results for each study program. 

Only 3.4% (n = 9) of the participants scored 80% or more and were considered sufficient knowledge. 
8,6% (n=23) of participants scored below 50%. This limit was determined by Olum et al. [8] in their work. 
In the first part, 23.2% (n = 62) of the students completed 80% or more, indicating sufficient knowledge, 
while 26.2% (n = 70) performed below 50%, so their knowledge is insufficient. In the second part, 7.1% 
(n = 19) performed above the sufficient limit, while below 50%, 13.9% (n = 37). 
If we observe the distribution by study programs regarding whether students' knowledge is sufficient or 
insufficient, we can conclude that biology students performed relatively well. Of those who had sufficient 
knowledge, most were biologists. This group also had the lowest performance, below 50%. In success 
rates above 80%, biologists were followed by teacher training students and then kindergarten teachers 
students. There were no successful students among rural development majors and public education 
majors who completed the complete test above 80%. Biologists had the fewest fillers in the result below 
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50%, followed by teacher training students, public education students, kindergarten teacher students, 
and finally, the worst-performing rural development specialists. These results are shown in Figure 5. 

 
Figure 5: Distribution of students by study program according to how well they passed the complete 

knowledge test. The part marked in blue is made up of respondents above 80%, which indicates sufficient 
knowledge. The purple part represents respondents below 50% whose knowledge of COVID-19 is entirely 

insufficient. 

Our results show that the knowledge of J. Selye University students about the COVID-19 is insufficient. 
According to a study in Italy, in the first period of the outbreak, people's knowledge of the virus was 
relatively good, averaging 77.4% in the knowledge test. [9]. In Serbia, medical students had a perfect 
knowledge of the topic (91.5%), and women performed better in the knowledge survey [10]. Another 
survey in Pakistan came to similar conclusions. 83.3% of students had sub-optimal knowledge, while 
more than half had moderate knowledge, and students from the city performed significantly better than 
rural students [11]. According to a survey in Nigeria, undergraduate students’ knowledge averaged 88% 
during the 2020 spring pandemic. Health sciences students performed better in this survey [12]. Oalimat 
and colleagues examined the knowledge of Jordanian university students. These students also passed 
80.1% on the knowledge test. 56.5% of the students reported excellent knowledge, while 40.5% showed 
a moderate knowledge level, and the remaining 3% had poor knowledge. In this case, students in 
medical majors scored higher, and those in graduate education scored better [13]. Similar results were 
recorded by Peng et al. in a Chinese survey. On average, students achieved 84.34% in the knowledge 
test, but here, too, participants from public universities and medical programs performed remarkably 
better [14]. Egypt’s senior pharmacy students also performed well on the knowledge test, with 72.5% 
showing an 83% success rate [15]. Comparing our results with the mentioned researches, we do not 
seem to have achieved such good results. However, in the second part of the test few questions we 
supplement may prove quite tricky, for which basic knowledge is no longer sufficient. Such as how long 
the virus is viable on steel objects, whether washing clothes with detergent and without higher 
temperature is sufficient, or antibiotics they do not use against viruses, and vaccination is not a cure but 
a preventive measure against viral infection. In these cases, we were interested in the knowledge of 
biology students, who performed much better on the last two questions. 
Our results were not recorded simultaneously (September 2020), in contrast to the surveys that came 
to light immediately in the spring period in 2020. Between the surveys, much misinformation circulated 
on the internet, social network, and among people. Therefore, in our opinion, the results we have 
achieved are relatively good and will help us to look at issues in the field of education in the future. 

4 CONCLUSIONS 
Although health authorities in Slovakia have been consistently disseminating COVID-19 information 
since the disease was first detected globally, there has also been a surge in false and inaccurate 
information. The overload of information may have caused confusion and difficulty ascertaining correct 
information. Differences in measurement and scoring systems do not accurately compare knowledge 
levels across other studies. 

Our results indeed call attention to the need to emphasize education on viruses, infections, and 
precautions, and therefore prevention, especially in biology education and education in general. For 
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future generations, it is essential to know the correct information about COVID-19 virus infection. 
However, it is essential to include this information in the education of biologist candidates and teacher 
education in general, as it is imperative, even from pre-school age, that children do not receive false 
information about COVID-19. This information has likely remained even better in the public 
consciousness since then, and a similar survey could now lead to better results. In the following stages 
of our research, we would like to shed light on other important issues. The topic is very actual and 
essential in the current situation. 
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LEARNERSOURCING IN HUMANITIES AND SOCIAL SCIENCES 

Nives Mikelić Preradović, Gaurish Pandurang Thakkar, Ivana Simeon  
Faculty of Humanities and Social Sciences, University of Zagreb (CROATIA) 

Abstract  
This paper presents the results of learnersourcing in a multidisciplinary setting, where Linguistics 
students (Humanities) and students of Information Sciences (Social Sciences) engaged in a sentiment 
annotation task. The student evaluations of a task, the learnersourcing platform and student motivation 
are also presented. The learnersourcing task was connected to learning goals of three academic 
courses (Language Engineering, Translator and the Computer and Corpus Linguistics). A total of 62 
students between the age of 22 to 24 participated in a learnersourcing task marking Croatian movie 
review sentences (~5000 sentences per student) with five categories of coarse sentiment. They also 
participated in a machine translation (MT) evaluation task consisting of a comprehension test and rating 
of MT output, as well as in an exercise involving error quantification and classification in sample texts 
written in several languages and translated by machine into Croatian.  

Keywords: learnersourcing, crowdsourcing, sentiment analysis, natural language processing, language 
datasets, annotation.  

1 INTRODUCTION  
One of the major challenges associated with the development of high-quality language datasets and 
annotations for natural language processing tasks (such as machine translation, sentiment analysis, text 
generation or text classification) in less-resourced languages (for which few computational data 
resources exist) is a large amount of financial and human resources needed to develop and maintain 
language datasets.  

As pointed out by Nicolas et al. [1], “the lack of wide-coverage and high-quality language resources is a 
longstanding issue in Natural Language Processing (NLP) that persists until nowadays despite 
numerous efforts aiming at addressing it such as CLARIN (Varadi et al., 2008), DARIAH (Blanke et al., 
2011) or META-NET (Piperidis, 2012).” 

In order to reduce the cost of developing such datasets, both explicit crowdsourcing (like the Amazon 
Mechanical Turk or Zooniverse) and implicit crowdsourcing in the form of games with a purpose 
(GWAPs) have been used. In the field of natural language processing and lexicography, explicit 
crowdsourcing has been used to develop language resources like dictionaries [2], while implicit 
crowdsourcing in the form of GWAPs was used to clean resources [3] and to collect linguistic knowledge 
from learners [4]. 

If the crowd’s motivation for participation in crowdsourcing is learning that is facilitated through enjoyable 
and intrinsically useful tasks, crowdsourcing turns into learnersourcing.  

A basic difference between crowdsourcing and learnersourcing is that learnersourcing assignments are 
commonly integrated with instructional materials or interfaces, while crowdsourcing assignments are 
frequently given as standalone. Hence, learnersourcing assignments must be contextual, meaning that 
they must be closely related to the underlying instructional material. The other difference is that learners, 
compared to the paid crowd, tend to be more motivated by their interest in the learning material and, 
consequently, produce higher quality language resources. They are also the target population that the 
language resources benefit from: more available developed high-quality language datasets imply more 
contributions from learners and higher quality of the dataset. 

The idea of learnersourcing is supported by many learner-centered theories from the educational 
literature. 

Namely, constructivism highlights the significance of the learner’s active role in engaging with the 
learning process and material [5, 6], cognitive psychology principles [7] emphasize the importance of 
having students generate new content, and other theories perceive students as producers of work of 
social importance that is full of academic content and value [8]. Furthermore, a meta-analysis of 
hundreds of research studies [9], discovered that learning increases as engagement increases. 
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Active learnersourcing should have two purposes: to collect useful information and to design 
pedagogically meaningful explicit learning activity. This is a difficult task because accomplishing both 
purposes at the same time demands the comprehension of both crowdsourcing and instructional design 
[10].  

Learnersourcing has recently been used to transcribe speech for online lecture videos [11], to label sub-
goals in instructional videos [12], to provide explanations for programming misconceptions [13], to create 
complex, peer and self-assessment in massive online classes [14, 15], for generating design feedback 
on instructional videos [16] and for recommendations for remediation in online classes [17].  

Snow et al. [18] showed that aggregating individual annotators’ input over a small number quickly can 
yield results comparable in quality to those produced by experts, even though annotations from 
individuals may produce noisy results. 

However, the examples from previously mentioned studies are limited mainly to courses in the context 
of a specific academic field. Also, as Khosravi et al. [19] point out, although learnersourcing has been 
embraced more and more in higher education, understanding the motivation and behavior of students 
engaged in learnersourcing is still to a great extent underresearched. 

Therefore, this paper explores how learnersourcing, as a form of crowdsourcing where student-learners 
represent a crowd that engages in a meaningful learning experience, can be applied to support the 
development of datasets for sentiment analysis tapping the knowledge of students as annotators-in-
training in a multidisciplinary setting. 

Instructional design for learnersourcing involves identification of individual learner’s contribution to 
natural language processing task, design of the pedagogically beneficial activity, a technical solution to 
meaningfully aggregate the collective learner contributions and integration of the activity into the online 
learning user interface.  

During this process, there are many instructional design dimensions to consider, motivation being one 
of the most important ones. Instructional design for learnersourcing needs to enforce an activity that will 
incentivize learners in the natural language processing task. 

In this paper, we present the results of learnersourcing in a multidisciplinary setting, where Linguistics 
students (Humanities) and students of Information Sciences (Social Sciences) engaged in a sentiment 
annotation task. We also present the student evaluations of a given task, the platform and their 
motivation.  

2 METHODOLOGY 
Learnersourcing aims to transform students from passive learners to active knowledge seekers and 
producers who engage with various learning tasks that boost their higher-order thinking skills (HOTS). 
The task described in this paper was connected to learning goals of three academic courses (Language 
Engineering, Translator and the Computer and Corpus Linguistics), where students had an opportunity 
to identify the features that distinguish natural language processing systems from other intelligent 
systems, compare different machine translation systems and simultaneously reflect on semantic issues 
in machine translation while engaging with the sentiment annotations. A total of 62 students between 
the age of 22 to 24 were presented with movie reviews from the adventure genre in Croatian. The 
students also participated in a machine translation (MT) evaluation task consisting of a comprehension 
test and rating of MT output, as well as in an exercise involving error quantification and classification in 
sample texts written in several languages and translated by machine into Croatian.  

2.1 Sentiment Analysis task 

2.1.1 Dataset  
Our dataset comprises text from a collection of movie reviews from recenzijefilmova [20] website. The 
website provides reviews about movies and TV series along with recommendations for top films. The 
dataset contains a total of 216 reviews for the adventure genre. Each review has passed through 
sentence tokenization, where the whole review was split into individual sentences. All the reviews were 
split into 18 groups such that each annotator received an equal number of sentences (~5000 sentences), 
thereby ensuring that no student received a partial review. At least three annotators have tagged a single 
sentence. Each review was pre-annotated using the sentiment analysis deep-learning model for 
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Croatian [20]. This step has accelerated the annotation process as the learners did not have to tag the 
sentence from scratch and correct it only if the tag was incorrect. The learners have annotated each and 
every sentence from the review. 

2.1.2 Annotation Scheme 
Drawing upon the annotation scheme in [21], learners were presented with five categories of sentiment:  
1—negative, 2—neutral, 3—positive, 4—mixed and 5—other. Evident from the naming, the negative 
review is tagged with negative, and the positive sentence is marked with positive. The facts such as the 
date of release or genre of the movie are tagged as neutral. The sentences which have positive as well 
as negative connotations are categorized as mixed. Finally, figures of speech, if they exist, are tagged 
as sarcasm. The annotation guidelines explain each case of the label, along with multiple examples.  

2.1.3 Web Interface 
The Inception 0.14.3 online tool [23] was used for all our learnersourcing tasks. Inception is a semantic 
annotation platform that allows user-friendly semantic annotations. The platform enables easy 
management of annotation projects with a substantial number of annotators. As we did not want 
participants to see each other’s work, the students were split into groups and assigned to one project. 
Each user then logged into the system by login credentials and was able to see only files assigned to 
him/her. Each user performed the annotation process and locked the document before moving on to the 
next document. The locking mechanism marked the completion of the document and helped us in 
tracking the completion status and overall work status. Each student has spent an average of four hours 
on the task. 

2.2 Machine Translation 

2.2.1 Machine Translation Evaluation Task 
As a part of the graduate course Translator and the Computer, students were given an opportunity to 
participate in a machine translation output evaluation task, with a total of 27 students taking part in the 
task. A 300-word text was translated from English into Croatian using Google Translate, and the 
students were asked to answer 5 questions testing their comprehension of the text with the ultimate goal 
of assessing the accuracy of the translation. They were also asked to give their subjective rating of the 
comprehensibility of the translated text using a five-point scale (1 – Incomprehensible; 2 – Poorly 
comprehensible; 3 – Fairly comprehensible; 4 – Mostly comprehensible; 5 – Totally comprehensible). 
Only one student rated the text as poorly comprehensible, while the majority rated it as mostly 
comprehensible (16). The mean rating was 3.85. 

2.2.2 Machine Translation Error Classification Task 
A total of 45 students participated in a task involving the classification of errors in a machine-translated 
text according to the classification scheme outlined in [25], drawing upon earlier classification systems 
in [26] and [27]. Students were instructed to select a 300-word text in the language of their choice and 
translate it into Croatian, and the majority (19) chose English as the source language. Other languages 
used were Swedish (9), French (7), German (2), Spanish (2), Czech (2), Italian (1), Romanian (1), 
Slovenian (1) and Korean (1). The text samples were then analyzed and the errors identified and 
classified into eight categories: (1) omitted words; (2) untranslated words; (3) inserted words; (4) lexical 
errors (mistranslated words); (5) morphosyntactical errors; (6) word order errors; (7) spelling and 
punctuation errors; (8) stylistic errors. The students were also asked to provide commentary on the 
errors they had identified. 

3 RESULTS 
Results indicate that the recruitment of students as annotators-in-training for the development of 
language datasets in a less-resourced language benefits the students who provide evidence about their 
learning outcomes achievement by engaging in the development of the dataset and reflection. It also 
benefits the whole machine learning community that gains open-source datasets for the training and 
validation of language models. 

The students were also given the opportunity to provide feedback on the sentiment annotation task, 
which was overwhelmingly positive; most of the students reported that the instructions were easy to 
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follow and that the task was engaging and entertaining. They also provided useful suggestions as to 
possible enhancements of the interface.  Statistically evaluating the inter-rater agreement between 
annotators’ results provided us average Fleiss Kappa score 0.59 which is moderate agreement score. 

Within the machine translation tasks, some of the students provided extensive commentary on the 
quality of the machine translation output, pointing out the most frequent types of errors and offering 
hypotheses on the reasons why some error types occur more frequently than others. Some of the 
students also provided appropriate translations to replace sentences which were incorrectly translated 
by the machine translation system, even though they were not required to do so, which demonstrates 
their high degree of motivation and commitment to the task.  

4 CONCLUSIONS 
Our experience with learnersourcing shows that recruitment of students in such projects provides 
benefits for the developers of language resources, who obtain valuable material across multiple domains 
and languages, and the students themselves, who get the opportunity to engage in hands-on 
assignments, putting theoretical knowledge they acquired as a part of a course they attend into practical 
use and gaining crucial skills and insights into what working in a particular field may entail. The feedback 
we received from the participant students indicates that they appreciate being able to get involved in a 
practical aspect of a course and that it enhances their overall learning experience. 
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KEEPING STUDENTS ENGAGED AND MOTIVATED THROUGH 
WORKGROUP AND NEURAL NETWORKS-BASED GROUPS 

MANAGEMENT DURING AND AFTER THE COVID ERA 

Cristina De Castro 
IEIIT-CNR, Italian National Research Council (ITALY) 

Abstract 
This paper proposes an Artificial Intelligence-based architecture for the selection and management of 
groupworks. The COVID era has taught us that future schooling systems will be based on both face-to-
face lessons and remote ones. Groupwork can bring strong motivation to students and help them fight 
loneliness and discouragement, especially in case groups are handled with properly, in terms of 
membership and skills at disposal.   

Keywords: COVID-19, e/m-learning, groupwork, neural networks, deep networks, groups management, 
blended learning.  

1 INTRODUCTION  
Lockdown and social distancing in the COVID-19 era have led to closures of schools and universities 
everywhere. Several problems must be faced, both pedagogical and technical; for instance, many 
students at home suffer from loneliness and distress and become unable to engage productively [1-5].  

This experience is leading to a new school, based on blended learning and advanced computer-based 
technologies.  

Although still heterogeneous, online learning tools must be used for bringing back cooperation, human 
contacts and enthusiasm among students. To this purpose, we suggest remote groupwork should be 
adopted and managed, as already claimed by teachers, researchers as well as the European Union  
[6-10].  

Typical benefits of groupwork can also be greatly enhanced by web-based cooperation: increased 
collaborative skills, comparison with other companions and consequent increase in level of self-criticism 
are just some examples.  

The specific problem faced here is that even “traditional” groupwork often selects members without 
control and it is hard to judge advances and difficulties of individuals. In remote groupwork, this can 
become even more challenging, so we suggest it should be partly solved by advanced, deep-learning-
based adaptive testing techniques [11-13].  

Adaptive testing techniques have already been proposed for groupwork management: in particular, the 
authors used large amounts of students’ profiles to compose groups on the basis of matching interests 
and skills.  

The novelty here investigated is how to improve profiles’ classification and analysis through Artificial 
Intelligence techniques such as Neural Networks and Deep Neural Networks [14-19].  

Neural networks try to imitate the way the human brain develops classification rules. A Deep Neural 
Network is a neural network with several layers, such as Convolutional and Deep Belief ones (Fig. 1, 2) 
and speed up data analysis and classification.  

In this context, neural networks and deep networks are applied to analyse the students’ profiles and 
classify them according to their interests, skills and will to cooperate. Especially in these times of great 
isolation, a good and satisfying workgroup experience can turn out to be highly motivating and help to 
face distress and study together productively even though partially or totally remotely.  

In the proposed approach, the students’ profiles are used to form suitable groups, which are to be refined 
during the whole learning process. In particular, adaptive testing is adopted for the periodic control of 
both group activities and achievements or possible difficulties of single members. This kind of approach 
is widely used for the management of single students and was previously proposed in the broader 
context of groupwork with a semi-handcrafted technique.  
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The paper is organized as follows: the adopted methodology is described in Section 2 and the resulting 
final architecture is depicted in Section 3. Conclusions follow.  

 
Figure 1. Neural Networks: Rosenblatt’s Perceptron. The perceptron was proposed by Frank Rosenblatt in 
1958; it had an input layer, an output layer and a learning rule based on error minimization. Such rule 
depended on the difference between neural output and expected output. The neural output is a sigmoid (1/(1 
+ e-ax)) applied to the weighted sum of the input values (activation function). During the training phase, the 
error function is minimized and the optimal weights consequently searched. 

 
Figure 2. Deep Belief Networks. 

2 METHODOLOGY 
The proposed methodology is composed of several steps:  

1 profiles definition; 
2 profiles acquisition;  
3 profiles classification through neural networks and deep neural networks;  
4 first definition of group memberships;  
5 training;  
6 adaptive testing and consequent profiles updates;  
7 iteration of phase (3) and, if needed, revision of phase (4) and consequent groups adaptation.  

This kind of computer-based technique can be applied in remote learning as well as in traditional classes 
and support blended learning as well. The very use of AI techniques can and ought to become a bridge 
leading from traditional school to the future one, where teachers are supported in the creation and 
management of blended learning ecosystems. 
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The factors which contribute to the definition of a good group member are multifaceted and not easy to 
define. Cooperative learning has at least the following main elements: (i) group members should feel 
connected to each other in the process of accomplishing the goal; (ii) every group member should feel 
responsible for being able to demonstrate understanding and comprehension of the expectations and 
social goals; (iii) the group should participate by communicating and discussing the goal; (iv) social skills 
should also be stimulated, including listening, sharing, accepting ideas and differences, etc.; (v) the 
students should assess their efforts as a group as well as personal achievements.  

In the proposed approach (Fig. 3), selecting “suitable” groups means taking into account:  

- curriculum:  
o learning levels  
o backgrounds 
o affinities  
o school capabilities  

- social factors:  
o previous workgroup behaviours  
o motivation  
o capability of integration  
o will to cooperate and to put personal skills at disposal of the group  
o will to achieve personal improvements  

  
Fig. 3: factors defining a good membership   

Adaptive testing can be defined as tailoring the difficulty or contents of the next question/problem/etc. 
presented on the basis of the learner’s response(s). The underlying rationale is that this approach gives 
more adequate information about the current level of the examinee’s ability and learning and can feed 
into a dynamic process of adapting learning contents and materials. Including an adaptive testing 
component allows for creating a structure which follows the complete cycle of learning - providing the 
learning material, evaluating the level of comprehension and feeding back this information in order to 
adapt the subsequent learning material to the specific needs of the learner. In this context, the e-learning 
architecture adjusts to the outcome of the actual learning process and increases its effectiveness. Many 
examples of e-learning today are often times associated with making information repository or web-
based distribution. But the true realization of the potentiality of e-learning is related to the exploitation of 
the range of capabilities offered by technologies – one of the most obvious ones being the provision of 
assessment and instructional contents adaptable to the learners’ needs and desires. The end goal is to 
deliver the right content to the right person at the proper time and in the most appropriate way.  
When adaptive testing is adopted, the difficulty of the next question/problem/etc. presented is tailored 
on the basis of the learner’s response(s). The underlying rationale is that this approach gives more 
adequate information about the current level of the examinee’s ability and learning and can feed into a 
dynamic process of adapting learning contents and materials. Including an adaptive testing component 
allows for creating a structure which follows the complete cycle of learning - providing the learning 
material, evaluating the level of comprehension and feeding back this information in order to adapt the 
subsequent learning material to the specific needs of the learner. In this context, the e-learning 
architecture adjusts to the outcome of the actual learning process and increases its effectiveness.  
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In the proposed approach, when adaptive testing is applied to a groupwork environment, its role is 
threefold:  

1 it is used for the very first selection of each group members;  
2 it is regularly used for testing the groups achievements;  
3 it is regularly used for controlling each participant’s learning level.    

In this way, all the students should be better motivated to take constantly an active part in the common 
activity and they could also be better controlled.  

Adaptive testing can be handled in several ways, for instance by means of Petri Nets. In this paper we 
propose to better manage and speed up the whole process by means of neural deep networks. In 
particular, classification of profiles and their dynamic adaptation as a result of the adaptive testing 
process is here exploited.   

3 RESULTING ARCHITECTURE 
In Section 2 the proposed system has been outlined and discussed and it is now useful to define the 
corresponding architecture (Fig. 4).  

 
Fig. 4: proposed architecture   
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Once the profiles have been defined by teachers and experts, they are acquired through on line 
questionnaires and so the Profiles Database is first created and populated.  

Such data is then classified and analysed by a deep network and the results are used to define groups 
for the first time.  

After a learning and training teamwork phase, members are submitted to an adaptive testing process, 
whose results are used to update the profiles database.  

Revised profiles are iteratively processed by the deep network and results are used to refine group 
membership (groups adaptation and evolution).  

4 CONCLUSIONS 
In this paper an Artificial Intelligence-based architecture for the selection and management of 
groupworks was proposed. In this context, remote groupwork was considered a strong tool for helping 
students fight loneliness and discouragement, especially the COVID era. This long and challenging 
period has taught us that future schooling systems will be based on both face to face lessons and remote 
ones, in which teamwork could become essential.   
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Abstract 
The coronavirus pandemic led to the change from face-to-face teaching (traditional) to dual teaching 
(hybrid, i.e., face-to-face and online) during the academic year 2020/2021. In this paper we study the 
effect that these changes in the teaching system had on the academic results of the students of the 
University of Alicante (UA) enrolled in International Economics during the first semester of the academic 
year 2020/2021. For the analysis, detailed data facilitated by 108 students was used. The results, based 
on a specific survey, show that a positive perception of the dual system versus the traditional (face-to-
face) teaching system has a positive influence on the grade and pass rate. Attendance in theory classes 
and the effort in the preparation of the subject (International Economics) also have a positive influence 
on the pass rate and the grade obtained in this subject. In addition, there is a bidirectional causal 
relationship between the positive perception of the dual system and the grade obtained, as well as a 
unidirectional relationship between: (i) commuting time and attendance (both in theory and practical 
classes); (ii) positive perception of the dual system and non-attendance in theory classes.  

Keywords: Dual teaching, distance learning, Covid-19, international economics. 

1 INTRODUCTION  
The health crisis caused by the coronavirus (COVID-19) has led to multiple changes in all aspects of 
our lives. Higher education has been no exception, as the global spread of the coronavirus and the 
consequent confinements or other measures to allow the distance required to curb its spread have led 
to the closure of universities and a shift to alternative systems to face-to-face teaching within days [1]. 
Indeed, online teaching has been the predominant choice in the first stage of the crisis. Expectations of 
improvement have facilitated the design of strategies based on a dual system from the beginning of the 
academic year 2020-2021, but the not very favorable evolution in many European countries, and 
especially in Spain, has led to the combination of the dual system with the online system. Nevertheless, 
it was still a matter of synchronous sessions that allow the option of instant feedback between students 
and teachers to be maintained [2], as well as a certain level of social interaction [3]. This whole process 
involves new experiences and practices for both teachers and students. 

After the first case of COVID-19 in Wuhan (China) at the end of December 2019 [4] and the first reported 
infection in the Asian country in mid-January 2020, the pandemic eventually spread to the rest of the 
world, especially to advanced countries (initially European). In March 2020, the World Health 
Organization announced that the outbreak was a pandemic that had reached different continents and 
that this was the critical moment in many countries. Containment became inevitable given the lack of 
operational measures at the global level, causing a paralysis of many economic and social activities. 
Despite this, higher education institutions were among the few public bodies that were not paralyzed by 
the Covid-19 pandemic [5]. Nevertheless, the pandemic has provoked global fear, anxiety and concern, 
disrupting all aspects of human life, including education, around the world [6]. The first measure in the 
field of education was the closure of educational institutions and the implementation of the non-face-to-
face system. The pandemic and the ensuing confinement have led to the largest disruption of education 
systems in history, which, according to the UN, has affected almost 1.6 billion students in more than 190 
countries on all continents. As a result, 94% of the world's student population has been affected by the 
effects of the pandemic on the education system. The effects of COVID-19 are expected to be severe 
in the medium to long term, especially in countries with fewer technological facilities. Therefore, non-
face-to-face (online) education has become the most suitable alternative to keep educational activities 
running in many parts of the world, especially in technologically advanced countries, especially 
advanced economies such as the United Kingdom, Japan, the United States, the components of the 
euro zone (including Spain), etc. 
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This has led to radical changes in the education systems of many countries, including Spain. As a result, 
academic papers have been published focusing on the effects of the pandemic on the expectations of 
the "new normal", including in education [7],[8],[9]. Numerous analyses have been carried out on the 
adoption of blended learning in teaching under the new normal post-COVID-19 or post-confinement 
[10],[11],[12],[13],[14]. 

Non-face-to-face education had to be implemented during confinement in China [15],[16], Israel [5], 
India [1], Spain [14], Nepal [17], or other countries [18]. 

Iturbe-Ormaeche et al. [14] have analyzed the implementation of non-face-to-face teaching during 
confinement and its effect on academic performance at the University of Alicante, highlighting that an 
increase in the overall pass rate has been observed regardless of the centre or area of study, but also 
an increase in the average mark obtained by the students.   

The implementation in some countries of the dual system (a hybrid of face-to-face and non-face-to-face) 
after the end of confinement has made it possible to deal more efficiently with the effects of the 
pandemic. Non-faculty education requires both developed structures and trained teachers [19]. Many 
higher education institutions had to adapt in a very short period of time with structures increasingly 
focused on online and/or dual teaching [18]. This calls for a specific analysis of the dual teaching system 
and its effect on academic performance. 

In the specific case of the University of Alicante, like other Spanish, European and even international 
universities, from the start of the 2020/2021 academic year it has had to opt for a non-traditional teaching 
system, which in the previous four-month period (of the previous academic year) had already led to 
changes in the teaching and assessment system. Given the urgent need to implement a dual teaching 
system and a relatively quick adaptation process for the groups involved (students and teaching staff in 
particular), multiple challenges have been detected and it is suspected that the effect on academic 
performance has not always been positive. 

Although there is a relative abundance of work addressing the determinants of academic performance 
of primary and secondary school students, considering very different aspects, the current context urges 
a specific analysis of the dual/online teaching system and its effect on academic performance.  

Our main objective is to explore distance learning and its relationship with the academic performance of 
university students in a dual/online teaching system.  In order to test its effect and to measure its relative 
importance in the analysis, multiple control variables (student characteristics, motivation, learning styles, 
etc.) have been included.  

The results are based on a survey addressed to students of the subject International Economics in the 
degrees of ADE, Marketing, I2ADE and TADE of the University of Alicante. It is determined that female 
students, in addition to having higher participation in the survey, tend to indicate that the dual system is 
less efficient than the traditional (face-to-face) teaching system, while male students tend to opt for a similar 
level of efficiency. This may be due to the much higher participation of female students in both theory and 
practical classes, although predominantly in a virtual form. Students, on the other hand, show a very low 
participation in both face-to-face and virtual classes regardless of the type of class (theory or practical). 
The next step in this analysis is to test the relationship between non-face-to-face attendance and academic 
performance under the dual/online teaching system. This could allow, on the one hand, to design specific 
treatments in the learning process for certain groups of students and in different types of teaching (face-
to-face, online or dual) and, on the other hand, give rise to collaborations between educational institutions 
at different levels in order to mitigate the possible effects that could be observed, if any. 

2 METHODOLOGY 

2.1 Description of the context and participants 
The study is carried out based on the data obtained from the students enrolled in the subject 
International Economy of the degrees in Business Administration and Management (ADE) and 
Marketing of the University of Alicante and the double degrees in Tourism-ADE (TADE) and Computer 
Engineering and Business Administration and Management (I2ADE) of the same university. This is a 
compulsory subject in the second year (first term in these degrees). For this analysis, the sample was 
selected from the students enrolled in the first term of the 2020/2021 academic year in the 
aforementioned degrees. 
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2.2 Instrument used to carry out the study  
In relation to the variables used in the analysis, two different measures of academic performance were 
used, which correspond to measures of overall academic results (in both cases corresponding to the 
end of the first semester of the academic year 2020-2021): the mark obtained in the ordinary assessment 
of the subject analyzed (measured on a scale of 0 to 10) and a dichotomous variable that takes a value 
of 1 if the subject analyzed has been passed in the ordinary exam and 0 otherwise. 

The following variables were chosen from among those used for this study: 

The assessment/perception of the dual system, understood as a hybrid between face-to-face and non-
face-to-face (online) teaching, in comparison with the traditional system. To this end, the perception of the 
level of efficiency of the dual system compared to the traditional (face-to-face) system was considered. 

• Face-to-face teaching in theory and practical classes, respectively.  
• Non-attendance in theory and practical classes, respectively. 

• Classroom days: days per week that students usually attend the university for academic reasons 
in a normal week of the term. 

• Commuting: average travel time between the place of residence and the facilities of the University 
of Alicante. 

2.3 Procedure 
The data used in the analysis were obtained by means of a survey for which a census-type approach 
was chosen. Thus, all individuals in the population were invited to complete a questionnaire accessible 
via the Internet, which obtained a lower response rate compared to previous years (22%), resulting in a 
final working sample of 108 observations.  

The survey was developed within a teaching network financed by the University of Alicante, which 
includes several members of the teaching and research staff with experience in teaching research. 

The basic estimation method is the ordinary least squares (OLS) technique in which the dependent 
variables alternatively measure the grade obtained and whether or not the subject analyzed has been 
passed. The analysis is complemented with the Granger causality test between the variables. 

3 RESULTS 

3.1 Preliminary analysis  
Before presenting and interpreting the results of the study, table 1 shows a descriptive analysis of the 
variables considered in the analysis. It can be seen that almost 60% of the students who responded to 
the survey passed, despite the fact that the average mark was 4.88. It is worth noting that the average 
rating of the dual versus traditional system indicates that the former is less efficient than the latter. 

Table 1. Descriptive statistics. 

 Nr. 
Obs. Mean Standard 

deviation Min Max 

Passed 108 0.58 0.49 0 1 
Grade 108 4.88 1.33 0.97 9.5 
Days of face-2-face attendance 108 3.69 1.72 1 7 
Face-2-face attendance during theoretical classes  (not compulsory) 107 0.89 1.15 0 3 
Online attendance during compulsory classes (seminars) 106 2.31 0.95 0 3 
Face-2-face attendance during compulsory classes (seminars) 105 1.14 1.32 0 3 
Online attendance during theoretical classes (not compulsory) 107 2.77 0.67 0 3 
Effort  108 1.09 0.57 0 2 
Perception of the dual system 108 0.83 0.77 0 2 
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Table 2 shows that slightly more than 58% of the students who responded to the survey passed the 
subject analysed, almost 54% of them being female and around 46% male. Moreover, among female 
students, the majority consider the dual system to be less efficient than the traditional teaching system 
or equally efficient. The same trend is observed among male students. Only 25% of men consider the 
dual system to be more efficient than the traditional system compared to 20% of women. 

Table 2. Dual versus traditional (face-2-face) system. 

 Passed 
Dual versus traditional system 

Less efficient than 
traditional system Equally efficient   More efficient than 

traditional system 

Male 29 17 19 12 
%/total 46.03% 40.48% 45.24% 50.00% 
Female 34 25 23 12 

%/total 53.97% 59.52% 54.76% 50.00% 
TOTAL 63 42 42 24 

%/sample 58.33% 38.89% 38.89% 22.22% 

The interpretation of the assessment of the dual system by the students surveyed should be linked to 
the presence/non-presence of the students in both theory and practical classes.  

Table 3 shows that more than half of the students surveyed have opted for non-attendance in both 
theory and practical classes. This tendency is more pronounced among women than among men, with 
around 60% of women never or hardly ever attending classes (theory and/or practical classes) in person. 
The fact that men were more willing to attend classes in person than women could be due to a higher 
risk aversion among female students linked to a greater awareness of the risk of infection. 

Table 3. Face-2-face attendance versus online attendance, by gender. 

 
TOTAL FEMALE MALE 

Nr. % Nr. % Nr. % 
Face-2-face attendance during 
theoretical classes 107 100.00% 48 100.00% 59 100.00% 

I never or rarely attend  59 55.14% 23 47.92% 36 61.02% 
I attend less than half 19 17.76% 9 18.75% 10 16.95% 
I attend more than half 11 10.28% 6 12.50% 5 8.47% 
I attend always or almost always  18 16.82% 10 20.83% 8 13.56% 
Online attendance during theoretical classes 106 100.00% 48 100.00% 58 100.00% 
I never or rarely attend  7 6.60% 4 8.33% 3 5.17% 
I attend less than half 15 14.15% 8 16.67% 7 12.07% 
I attend more than half 22 20.75% 8 16.67% 14 24.14% 
I attend always or almost always  62 58.49% 28 58.33% 34 58.62% 
Face-2-face attendance during  
non-compulsory classes (seminars) 105 100.00% 48 100.00% 57 100.00% 

I never or rarely attend  53 50.48% 19 39.58% 34 59.65% 
I attend less than half 15 14.29% 6 12.50% 9 15.79% 
I attend more than half 6 5.71% 5 10.42% 1 1.75% 
I attend always or almost always  31 29.52% 18 37.50% 13 22.81% 
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Online attendance during  
non-compulsory classes (seminars) 107 100.00% 48 100.00% 59 100.00% 

I never or rarely attend  3 2.80% 3 6.25% 0 0.00% 
I attend less than half 5 4.67% 3 6.25% 2 3.39% 
I attend more than half 6 5.61% 2 4.17% 4 6.78% 
I attend always or almost always  93 86.92% 40 83.33% 53 89.83% 

Note: I never or hardly ever attend (<25% of classes); I attend less than half (between 25% and 50% of classes); 
I attend more than half (between 50% and 75% of classes); I always or hardly ever attend (>75% of classes). 

3.2 Empirical analysis  
The evidence obtained shows that, in the case of opting for distance learning, both male and female 
students always or almost always attend classes, especially practical classes (between 83 and almost 
90%), while in theory classes the level of distance learning attendance is substantially lower (around 58%).  

The results of the OLS estimations (see table 4) suggest that the adaptation of students to the dual 
system influences the grade and pass rate, so that the better the perception of the efficiency of the dual 
system compared to the traditional system, the better the academic performance. As expected, the effort 
in preparation and the presence in theory classes increase the probability of passing the subject, as well 
as having a positive impact on the mark. The grade is also positively impacted by the length of the trip 
to the university. It is reasonable to assume that a longer commuting time also implies higher motivation. 

Table 4. Analysis of the determinants of the grade and pass rate in the dual system (least squares). 

 Grade Passed 
Perception of dual system 0.690  (0.157)*** 0.328  (0.055)*** 
Commuting 0.018  (0.006)*** 0.003  (0.002) 
Face-2-face attendance theoretical classes (non-compulsory) 0.378  (0.111)*** 0.099  (0.038)** 
Online attendance theoretical classes (non-compulsory) -0.285  (0.143)** -0.087  (0.050)* 
Online attendance compulsory classes (seminars) 0.384  (0.194)* 0.103  (0.068) 
Effort  0.378  (0.216)* 0.134  (0.075)* 
Days of face-2-face attendance -0.137  (0.071)* -0.043  (0.025)* 
Constant 3.182  (0.648)*** 0.080  (0.226)*** 
R-squerd 
Adjusted R-squered 
Log likelihood 
F-statistic 
Prob (F-statistic) 

0.316 
0.263 

-153.201 
5.997 
0.0000 

0.343 
0.293 

-49.145 
6.80 

0.0000 
* p<0.1; ** p<0.05; *** p<0.01 

The Granger causality test allows us to identify the connection between different variables and their 
impact. Simplistically, causality is closely related to the idea of cause-effect, if not exactly the same 
thing. In effect, a variable X has a causal relationship with variable Y if X is the cause of Y or Y is the 
cause of X. There are at least three options regarding the causal relationship: (i) there is no such 
relationship between the variables analysed (non-existent); (ii) there is a unidirectional relationship 
where one variable causes the other variable, but not vice versa; and (iii) a bidirectional relationship 
where one variable causes the other variable and vice versa.  

Figure 1 shows the main causal relationships considered in the analysis of academic performance in 
pass mark form. 
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Figure 1. Granger causality  

4 CONCLUSIONS 
According to the evidence obtained, more than 58% of the students analysed passed under the dual 
teaching system, despite the fact that they did not attend both theory and practical classes. There is no 
doubt that face-to-face attendance in theory classes facilitates the improvement of academic 
performance. Gender differences are observed especially in the better academic performance of 
females compared to males, but also in the much greater preference of females to attend online (non-
face-to-face) classes, which could point to a greater aversion to the risk of Covid-19 infection. 

The perception or assessment of the efficiency of the dual system compared to the traditional system, 
despite the fact that it is mostly considered less efficient or at most as efficient as the traditional system, 
has a positive impact on the academic performance of the students analysed. It is conceivable that a 
more detailed analysis, as well as an analysis of teachers' perceptions, could facilitate at least part of 
the design of the trends of the new educational normality in the field of higher education. 

ACKNOWLEDGEMENTS 
We would like to acknowledge the University of Alicante for the financial support via I3CE-NETWORKS 
PROGRAMME FOR RESEARCH IN UNIVERSITY TEACHING 2020-2021, network 5395. 

REFERENCES 
[1] Dhawan, S. (2020). Online Learning: A Panacea in the Times of COVID-19 Crisis. Journal of 

Educational Technology Systems, 49(1), 5-22. 

[2] Singh, V., Thurman, A. (2019). How many ways can we define online learning? A systematic 
literature review of definitions of online learning (1988-2018). American Journal of Distance 
Education, 33(4), 289–306. 

[3] McBrien, J. L., Cheng, R., Jones, P. (2009). Virtual spaces: Employing a synchronous online 
classroom to facilitate student engagement in online learning. The International Review of 
Research in Open and Distributed Learning, 10(3), 1–17. 

[4] Shereen, M. A., Khan, S., Kazmi, A, Bashir, N., & Siddique, R. (2020). COVID-19 infection: Origin, 
transmission, and characteristics of human coronaviruses. Journal of Advanced Research, 24, 91-
98. https://doi.org/10.1016/ j.jare.2020.03.005 

[5] Donitsa-Schmidt, S. Ramot, R. (2020). Opportunities and Challenges: teacher education in Israel 
in the Covid-19 pandemic. Journal of Educational for Teaching. 
https://doi.org/10.1080/02607476.2020.1799708   

[6] Paudel, P. (2021). Online education: Benefits, challenges and strategies during and after COVID-
19 in higher education. International Journal on Studies in Education (IJonSE), 3(2), 70-85. 

Perception	
of	dual	
system	
<-->	
Grade

Commuting	
-->	

Grade
/

Passed

Perception	
of	dual	
system	
-->	

Online	
attendance	
during	

theroetical	
classes	

Commuting	
-->	

Online	
attendance	
during	

theoretical	
classes

Commuting	
-->	

Online	
attendance	
during	non-
compulsory	
classes

0877



 

 

[7] Sintema, E. J. (2020a). Effect of COVID-19 on the performance of grade 12 students: Implications 
for STEM education. Eurasia Journal of Mathematics, Science and Technology Education, 16(7), 
em1851. https://doi.org/10.29333/ejmste/ 7893 

[8] Toquero, C. M. (2020). Challenges and opportunities for higher education amid the COVID-19 
pandemic: The Philippine context. Pedagogical Research, 5(4), em0063. 
https://doi.org/10.29333/pr/7947 

[9] Cahapay, M. B. (2020). Rethinking Education in the New Normal Post-COVID-19 Era: A 
Curriculum Studies Perspective. Aquademia, 4(2), ep20018. 
https://doi.org/10.29333/aquademia/8315  

[10] Sintema, E. J. (2020b). E-Learning and Smart Revision Portal for Zambian primary and secondary 
school learners: A digitalized virtual classroom in the COVID-19 era and beyond. Aquademia, 
4(2), ep20017. https://doi.org/ 10.29333/aquademia/8253 

[11] Basilaia, G., Kvavadze, D. (2020). Transition to online education in schools during a SARS-CoV-2 
Coronavirus (COVID-19) pandemic in Georgia. Pedagogical Research, 5(4), em0060. 
https://doi.org/10.29333/pr/7937  

[12] Naciri, A., Baba, M. A., Achbani, A., & Kharbach, A. (2020). Mobile learning in higher education: 
Unavoidable alternative during COVID-19. Aquademia, 4(1), ep20016. 
https://doi.org/10.29333/aquademia/8227 

[13] Mulenga, E. M., & Marb n, J. M. (2020). Is COVID-19 the gateway for digital learning in 
mathematics education? Contemporary Educational Technology, 12(2), ep269. 
https://doi.org/10.30935/cedtech/7949 

[14] Iturbe-Ormaeche, I., Albarran, P., Collado, M.D., Perez, L. (2021). Estudio sobre el efecto del 
covid-19 en los resultados académicos del alumnado de la Universidad de Alicante en el segundo 
semestre del curso 2019-20, Informe Universidad de Alicante. 

[15] Bao, W. (2020). COVID-19 and online teaching in higher education: A case study of Peking 
University, Hum Behav & Emerg Tech.,2,113–115. DOI: 10.1002/hbe2.191  

[16] Patrinos, H., Shmis, T. “Can technology help mitigate the impact of COVID-19 on education 
systems in Europe and Central Asia?”, World Bank,2020. 
https://blogs.worldbank.org/europeandcentralasia/can-technology-help-mitigate-impact-covid-19-
education-systems-europe-and 

[17] Paudel, P. “Online Education: Benefits, Challenges and Strategies During and After COVID-19 in 
Higher Education”, International Journal on Studies in Education, 3(2), 2021. Retrieved from 
https://ijonse.net/index.php/ijonse/article/view/32 

[18] Crawford, J., Butler-Henderson, K., Rudolph, J., Malkawi, B., Glowatz, M., Burton, R., ... & Lam, S. 
(2020). COVID-19: 20 countries' higher education intra-period digital pedagogy responses. 
Journal of Applied Learning & Teaching, 3(1), 1-20.     

[19] Olivier, W. (2020). Education post-COVID-19: Customised blended learning is urgently needed. 
The Conversation. https://theconversation.com/education-post-covid-19-customised-blended-
learning-is-urgently-needed-138647  

0878



 

 

COVID-19 EFFECT: FROM FACE-TO-FACE TEACHING TO FORCED 
DUAL TEACHING. TOLERANCE OF UNIVERSITY STUDENTS TO 

THE CHANGE IN THE SYSTEM 

Oana M. Driha1, J.M. Casado-Díaz1, Hipólito Simón1, Daniel Balsalobre2, Ana B. 
Casado-Díaz1, Raquel Simón1 
1University of Alicante (SPAIN) 

2University of Castilla La Mancha (SPAIN) 

Abstract  
The immediate consequence of the social distancing measures was dramatic changes in all areas of 
our lives and in all economic sectors, including higher education. The forced change to the online system 
during the confinement was not the only change brought by the pandemic, but the implementation of 
the dual teaching system (hybrid - face-to-face and online attendance) during the academic year 
2020/2021. This paper focuses on analysing the tolerance of university students at the University of 
Alicante (UA) to the forced change from the traditional system to the dual/hybrid system. The study is 
based on primary information provided by students with less than one year of experience with the 
traditional system, being students enrolled in the second year of their bachelor degree, more precisely, 
students enrolled in International Economics and International Trade during the second semester of the 
academic year 2020/2021. The sample is composed by 112 students (almost 70% of the population 
analysed). The results, based on a specific survey, show that the perception of the dual system 
compared to the traditional (face-to-face) system is determined by the level of efficiency perceived by 
the students, as well as by their technological readiness (use of gadgets, internet and tools of the dual 
system). 

Keywords: Covid-19, adjustment, higher education, dual teaching, student´s tolerance. 

1 INTRODUCTION  
The coronavirus pandemic has created significant challenges for the global higher education community. 
Indeed, the shift to online education has a significant impact on the mental and physical well-being of 
students [1]. During confinement (March 2020-May 2020) students have been forced to move from face-
to-face to online teaching and, following confinement, to a dual system with the prospect of continuing 
for at least one academic year. Although distance learning (in its many forms) is not typical of the 
University of Alicante, legislation and the gradual extension of restrictions for educational institutions are 
in the focus of attention of users, education providers, different national and/or sub-national public 
institutions, local, regional and national governments, as well as society as a whole. All this leads to the 
need to rethink and redesign university teaching in the new post-Covid-19 normality. Indeed, the 
purpose of this paper is to investigate the influence of experience, enjoyment (understood as the extent 
to which the activity of applying any system is perceived as enjoyable, regardless of the consequences 
of use), ICT anxiety (anxious or emotional reactions when trying to perform any activity on different 
electronic devices such as tablet, laptop, etc.) and self-efficacy (perception of their ability to perform a 
particular task using electronic devices) on students' acceptance of the change from face-to-face to dual 
teaching system in university education. This tolerance is differentiated by gender (or sex in case of lack 
of information) and also compares according to the university degree in which they are enrolled, as well 
as their characteristics, their level of motivation and the learning styles employed. 

There is no doubt that the forced shift from traditional (face-to-face) education to online/dual education 
is a great challenge not only for students, but also for teachers. Communication/interaction during 
synchronous sessions is considerably reduced and the pace of the sessions ends up being faster, which 
could end up having a negative impact on the learning process of the students. In order to analyse the 
students' tolerance to the educational changes caused by the pandemic, a specific questionnaire has 
been elaborated focusing on the UA students' tolerance to the transition policy from face-to-face 
teaching to dual teaching, in particular, in order to find out whether (and to what extent) they accept the 
IT communication tools applied by the University for dual education as well as their preference for a 
face-to-face or dual system and possible improvements. The survey was addressed to students in the 
second year of International Trade (28218) of the International Relations degree and to students of 
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International Economics (22011) of the Dual Degree in Law and Business Administration and 
Management, both subjects corresponding to the second semester. The quantitative analysis carried 
out by applying empirical methods seeks to identify student tolerance and the extent to which the new 
teaching system is accepted. This could facilitate the design of specific methods for the learning process 
for dual teaching, differentiating by gender and grade. On the other hand, it could lead to collaborations 
between educational institutions at different levels in order to mitigate the possible intolerance that could 
be observed, by university grade and/or gender. 

2 METHODOLOGY 

2.1 Description of the participants 
The study population is the students enrolled in the subjects World Economy of the double degree in 
Law and Business Administration and Management (DADE) of the University of Alicante and in the 
subject International Trade of the degree in International Relations of the same university. These are 
compulsory subjects in the second year (second semester) in which 168 students enrolled in the 
2020/2021 academic year. 

In both cases, these are students who have been affected by the changes in the teaching system due 
to the pandemic only 5 months after the start of their university experience.  

2.2 Instrument used to conduct the research 
The survey focuses on: (1) perception regarding the usefulness of hybrid teaching system and its ability 
to improve students´ efficiency and productivity; (2) perception of the ease of use of the hybrid system; 
(3) attitude towards the use of the hybrid system; (4) intention to use; (5) actual use; (6) experience; etc. 

2.3 Procedure 
The data used in the analysis was obtained by means of a survey for which a census-type approach 
was chosen. Thus, all individuals in the population were invited to fill in a questionnaire accessible online. 
The response rate was of 66.67%, resulting in a final working sample of 112 observations.  

The survey was developed within a teaching network funded by the University of Alicante, which 
includes several members of the teaching and research staff with experience in teaching research. 

The basic estimation method is ordinal logistic regression in which the dependent variables alternatively 
measure the efficiency of the dual system and the preference to continue with the dual system for the 
rest of the career. 

3 RESULTS 

3.1 Hybrid system and its efficiency  
The preliminary analysis of the data obtained shows that a large percentage of students enrolled in 2nd 
year of DADE and International Relations at the University of Alicante (73.21%) consider that the change 
from the traditional system to the dual system has not allowed them to increase their efficiency in the 
learning process (see table 1).  

Table 1. The switch to the dual system has increased your academic efficiency. 

 Yes Maybe Depends on the subject No 

Male 4 1 0 26 

Female 7 17 1 56 

TOTAL 11 18 1 82 

%/sample 9.82% 16.07% 0.89% 73.21% 
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Moreover, table 2 depicts the results of an ordinal logit regarding the efficiency of the dual system as 
perceived by the students surveyed. As such, a better perception of the online classes is positively linked 
to the efficiency of the hybrid system independently of the students´ gender. Nevertheless, a better 
perception of the traditional face-2-face classes has a negative impact on the students´ perception of 
the efficiency of the dual/hybrid system, especially in the case of the female students. 

Table 2. Analysis of the determinants of student perception of the dual system (ordinal logit). 

Variable Efficiency Efficiency for 
WOMAN 

Efficiency for 
MAN 

Perception of online classes  1.319 (0.270)**** 1.319 (0.312)**** 1.799 (0.734)** 
Perception of face-2-face classes  -0.785 (0.222)**** -0.933 (0.260)**** -0.158 (0.583) 
Nr. Obs. 
LR chi2 (2) 
Prob>chi2 
Pseudo R2 

112 
36.92 

0.000**** 
0.208 

81 
29.20 

0.000**** 
0.212 

31 
11.04 

0.000*** 
0.340 

* p<0.1; ** p<0.05; *** p<0.01; **** p<.001 

3.2 Hybrid system and its utility  
The utility of the hybrid system during the second semester of the 2020/2021 academic year among the 
students surveyed seems to be less useful in the learning process than expected by the authorities. 
Only 17.59% consider it was useful in their learning process, while over 58% consider it was not useful 
(see table 3).  

Table 3. The switch to the dual system was useful for your learning process. 

 Yes Maybe No 

Male 3 9 19 

Female 16 17 44 

TOTAL 19 26 63 

%/sample 17.59% 24.07% 58.33% 

The perception of the utility of the dual/hybrid system of the students analysed here is determined by 
the perception of the online versus traditional face-2-face classes (see table 4). In fact, a good perception 
of the traditional classes determines, as expected, that the dual system is less useful in the learning 
process, while students that enjoy online classes end up with a rather good perception of the utility of 
the dual system. This is applicable especially for female students, while for male students a good 
perception of the traditional face-2-face classes are not statistically relevant for their perception of the 
dual system´s utility. 

Table 4. Analysis of the determinants of student perception of the dual system (ordinal logit). 

Variable Utility Utility for female Utility for male 
Perception of online classes  1.508 (0.262)**** 1.546 (0.314)**** 1.632 (0.529)** 
Perception of face-2-face classes  -0.565 (0.203)**** -0.578 (0.237)*** -0.690 (0.411) 
Nr. Obs. 
LR chi2 (2) 
Prob>chi2 
Pseudo R2 

108 
50.80 

0.000**** 
0.244 

77 
37.10 

0.000**** 
0.245 

31 
16.07 

0.000*** 
0.292 

* p<0.1; ** p<0.05; *** p<0.01; **** p<.001 
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3.3 Hybrid system and students´ academic performance  
Although the majority consider the dual system is easy to use (around 77% of male and female 
students), around 69% of the surveyed students consider that they should not continue using the dual 
system for the following years. 

The results of the ordinal logit estimations (Table 5) suggest that the perception of the academic 
performance under the dual system is favoured by the good perception of online classes, while the good 
perception of traditional face-2-face classes has a negative impact on the academic performance. Thus, 
among the surveyed students, those that consider online classes adequate to their expectations are the 
ones counting with greater academic performance, while those that do not attend face-2-face classes 
are associated to lower academic performance. In fact, out of those 110 students considered in the 
academic performance analysis, 59 (i.e., 53.63%) prefer a predominant face-2-face system as face-2-
face classes are associated to a better academic performance as well as the higher acceptance of online 
classes. 

Table 5. Analysis of the determinants of student perception of the dual system (ordinal logit). 

Variable Academic  
performance 

Academic performance 
 for WOMAN 

Academic performance 
 for MAN 

Perception of online  classes  1.204 (0.260)**** 1.319 (0.319)**** 0.981 (0.434)** 
Perception of face-2-face classes  -0.789 (0.260)**** -0.911 (0.269)**** -0.540 (0.392) 
Nr. Obs. 
LR chi2 (2) 
Prob>chi2 
Pseudo R2 

110 
34.50 

0.000**** 
0.183 

79 
28.01 

0.000**** 
0.204 

31 
7.40 

0.000**** 
0.148 

* p<0.1; ** p<0.05; *** p<0.01; **** p<.001   

Additionally, it must be underlined that none of the students included in the analysis considered that 
elearning should be the way forward. In fact, if the dual/hybrid system is here to stay, it should be 
predominantly face-2-face. There is no doubt that students had the chance to evaluate the efficiency of 
both types of learning systems (traditional face-2-face and dual/hybrid system), the utility of the 
dual/hybrid one, their academic performance under such a system and, of course, the potential effect of 
continuing with the dual/hybrid system. Over 53% of the students indicated that a dual/hybrid but 
predominantly face-2-face system could be a very good option, while no student opted for the elearning 
system (see table 6). Moreover, some of them indicated that some subjects should be taught exclusively 
online, while other only face-2-face.     

Table 6. What system do you prefer? 

 100% face-2-
face 

Predominantly 
face-2-face 50%-50% Predominantly 

online 
100% 
online 

Male 3 18 8 1 - 

Female 7 41 24 9 - 

TOTAL 10 59 32 10 - 

%/sample 9% 53.15% 28.85% 9% 0% 

Based on the results of the survey and the empirical analysis, it could be underlined that over 90% of 
the students surveyed present a rather high tolerance to the changes in the learning system, having no 
problem in continuing with a dual/hybrid system. However, face-2-face classes are considered to be 
very important to at least 80% of the students under study. 

4 CONCLUSIONS 
This study is an approximation of the students´ tolerance and the extent to which the new teaching 
system is accepted. In fact, the technological readiness of the students, the facility of adapting to the 
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switch from the traditional face-2-face to the hybrid learning system seems to facilitate students´ 
tolerance of the new learning system. The perception of the efficiency and utility of the dual/hybrid 
system, as well as the academic performance under this (new) system are clearly facilitated by the 
capacity of adapting to the online classes. After one year of using the dual/hybrid system, students 
showed a rather high tolerance of this system with over 90% of the sample indicating that different 
combinations of face-2-face and online classes might be a good option. It is important to highlight that 
none of the students surveyed consider the option of elearning system (100% online) and that the 
majority consider that at least 50% of the classes should be traditional face-2-face. 

Such results could facilitate the design of specific methods for the learning process for dual teaching, 
differentiating by gender and grade level. On the other hand, it could lead to collaborations between 
educational institutions at different levels in order to mitigate the possible intolerance that could be 
observed, by grade and/or gender. 
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TOOLS FOR MEASURING KNOWLEDGE OF NURSES REGARDING 
DIABETES MELLITUS 

P. Kudlová 
Tomas Bata University Zlin, Faculty of Humanities (CZECH REPUBLIC) 

Abstract 
Background: The incidence of diabetes mellitus (DM) has a rising tendency globally. Education is an 
essential and integral element of successful treatment of patients with DM. Nurses providing education 
must be well-educated in the field of diabetology themselves.  

Goals: The goal of this study was to find and evaluate available tools for measuring and evaluating the 
level of knowledge of nurses in the field of diabetes mellitus. 

Methods: It is designed as Scoping Reviews. Search for primary studies for the 1983-2020 period was 
conducted in five specialist electronic databases: Scopus, Web of Science, Ebsco, Erih and Pubmed. A 
total of 10 relevant sources were identified following classification based on the criteria. The search for 
research studies was based on a combination of the following key words: diabetes mellitus, knowledge 
test, measuring tool, nurse. Criteria for elimination: studies 1982 and older, not related to research in 
the field of diabetes mellitus, not concerning research of the knowledge of nurses, does not concern a 
primary study, the full text is not available, or a clear research methodology is not available. 

Results: evaluation of the knowledge of nurses in the field of DM has not been widely studied. Two of 
the most frequently utilized standardized tools for evaluating the level of knowledge of nurses about DM 
were identified. These were a 45-item multiple-choice Diabetes Basic Knowledge Test (DBKT) and its 
modifications - the MDBKT (Modified Diabetes Basic Knowledge Test), and a 23-item multiple-choice 
Diabetes Knowledge Test (DKT), known since 2015 as the Michigan Diabetes Knowledge Test (MDKT) 
or also the revDKT. Another 4 testing tools were only used within the terms of a specific study. 

Conclusion: Standardized tool - the 45-item multiple-choice Diabetes Basic Knowledge Test (DBKT) 
and its modifications, and the 23-item multiple-choice Diabetes Knowledge Test (DKT) and its 
modifications were found to be the most frequently used tools for the assessment of nurses´ knowledge 
of diabetes. Although the tests are widely used, its psychometric properties are not optimal. Future 
modification as well as re-validation on different target groups is desirable.  

Keywords: Diabetes mellitus, knowledge test, scale, nurse, educator. 

1 INTRODUCTION  
Diabetes mellitus is a lifelong, chronic illness, which is manifested as a high concentration of glucose 
in the blood (so-called hyperglycaemia), whereas the causes may be various. There are currently around 
422 million people around the world with DM. According to estimates by WHO, there will be up to 552 
million people suffering from DM in the world by 2030. The incidence of chronic complications as a result 
of DM, which may end in death, is increasing. There are 1.6 million deaths a year directly attributed to 
DM. There is a globally agreed target to halve the rise in diabetes and obesity by 2025 [1]. Nurses 
provide nursing care to patients with DM in the scope of their professional competence, they work with 
the physician on screening, prevention, diagnostics, treatment and education of patients. Despite this, 
DM is linked to a great number of complications, which may end in disability or even the death of the 
patient. It is therefore essential that the nurse is also knowledgeable in the field of diabetes. What testing 
tools can we currently use to verify the knowledge of nurses? 

The goal of this summary was to find, evaluate, analyse and synthesise available tools for evaluating 
the knowledge of nurses in the field of diabetes and identify suitable tools for measuring the basic level 
of knowledge that nurses had about diabetes 
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2 METHODOLOGY 
Research of primary studies was carried out on the basis of the acronym of the scoping question [2] P 
(Population) C (Concept) C (Context) of these logics: P: nurs*, C: knowledge test OR measuring tool, 
C: diabetes mellitus. 

Publications in English were systematically searched for in the Scopus, Web of Science (WOS), Ebsco, 
Erih and Pubmed databases, for the 1983-2020 period. The beginning of the search (i.e. 1983) was 
chosen intentionally, because the content of the tools used to evaluate nursing knowledge about 
diabetes has been based on the standards of the American Diabetes Association (ADA) since that year.  

The first results showed that the issue is widely discussed, particularly for the target group of patients, 
particularly in the WOS (2694 records) and Ebsco (984 records) databases. The question was therefore 
narrowed down to the knowledge of “staff” nurses in the following manner: (TITLE-ABS-
KEY (diabetes) AND TITLE-ABS-KEY (knowledge AND test) AND TITLE-ABS-KEY (nurse) AND 
NOT TITLE-ABS-KEY (patient). The selected search strategy was used to find a total of 399 studies in 
5 electronic databases, of which 208 were found in the Scopus database, 88 in the Web of Science, 57 
in PubMed, 40 in Ebsco host and 6 in the Erih database.  

Evaluation of the relevance of the research studies took place in two phases. In the first phase we 
evaluated the title (32 records chosen) and the abstract (309 records eliminated) with regard to the 
relevance of the texts from the viewpoint of the research question. The following elimination criteria were 
specified: duplicate citation of study, does not concern a primary study, did not examine the knowledge 
of nurses, is not related to research of knowledge about diabetes mellitus, not available in the full text. 
No study from the Erih database was selected for the next phase on the basis of the relevance of the 
title. The full text (n=13) was then evaluated in the second phase from the aspect of the purity of the 
used methodology and the relevance of the results [3]. In texts available in full text, the relevance of the 
searched for studies was secondarily evaluated by two independent assessors. Eliminated studies 
utilised questionnaires of their own design and their methodology was not adequately described. After 
application of all elimination criteria, only 10 full texts were finally included in the analysis. The selected 
articles were subsequently carefully read and the information given in them was broken down into 
variables and indicators and recorded on a structured sheet. The details about the research strategy 
are given in Figure 1. 

The authors are aware of the limits of the study, which consist of the number of the searched databases 
(n=5) and the limited number of key words. However, the authors decided to apply these limits on the 
basis of their experience from previous research, during which entering additional key words did not 
provide any other relevant results with regard to the chosen topic (e.g. knowledge, measuring, 
measuring tool, difficulty, reliability, internal consistency). The fact that some studies were not available 
in the full text wording to researchers at the time of preparation of the text, and could therefore not be 
included in the analysis, may also be considered a limit. 
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Figure 1. Follow diagram. 

3 RESULTS 
10 articles reflecting the psychometric properties of 7 published tools were examined (Table 1).  

Of the analysed 10 studies (Table 1), the oldest was published in 1989 and the newest in 2020. The 
most numerous (n=3) studies were those performed in the American population, 2 studies in the Czech 
population, 2 studies in Jordan, 1 study in Australia, 1 study in Norway and 1 in Hong Kong.  

A total of 7 various standardised tools, specifically for measuring the basic knowledge of nurses about 
diabetes mellitus (DM), were identified, of which 1 (DSRT) is not used to measure the level of knowledge 
about DM, but to establish the self-perceived knowledge of nurses about DM. Only 2 tools 
(DKT/DBKT/MDBKT and DKT/MDKT/revDKT) were utilised repeatedly for evaluation of knowledge 
among nurses who were employed in various clinical conditions/areas. Another 5 studies, given in table 
1, used their own tools [4], [5], [6], or a combination of their own tests and a standardised [7].  
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Table 1. Results of the Scoping Review. 

Source Design Testing tool State Description of the research sample 

Drass et 
al., 1989 

Survey study The Diabetes Self-Report 
Tool (DSRT) 
The Diabetes: Basic 
Knowledge Test (DBKT) 
45 items 

USA 
184 professional staff nurses from both 
inpatient and outpatient settings of a 
large research-teaching hospital  

Haugstved
t et al., 
2016 

Cross-sectional 
survey study 

Michigan Diabetes 
Knowledge Test (MDKT) 
23 items 

Norway 
127 nursing personnel (32 registered 
nurses, 69 nursing aides and 26 nursing 
assistants) at three nursing homes and 
one home-based care facility in Norway.  

Hollis et 
al., 2014 

Non-
experimental, 
cross-sectional 
survey study 

14 multi-choice style items 
  – knowledge survey from 
the National Association of 
Diabetes Centres (NADC).  

Austral. 

PNs (N = 52) were drawn from a Division 
of General Practice in a regional/rural 
area of NSW. Twenty-nine PNs (55%) 
responded to the survey; the participants 
were primarily registered nurses 
(89.6%); only one had completed a 
postgraduate qualification in diabetes, 
although 76% had recently completed 
one or more short courses in diabetes 
management. 

Chan, 
M.F. & 
Zang, Y.L., 
2007 

A quantitative 
exploratory 
correlation study 

64-items: 
MDSRT, which contains 21 
statements, MDBKT, which 
contains 43 statements 

Hong 
Kong 245 nurses 

Kudlová, 
Kočvarová
, 2020 

Cross-sectional 
survey study 

A 64-item questionnaire, 
contained a standardized 
23-item Diabetes Knowledge 
Test (revDKT). Another 10 
semi-opened items have 
been added to the revDKT 
from the authors Kudlová et 
al. (2017). 

CZ 237 nurses (working in GPOs)  

Kudlová et 
al., 2017 

Cross-sectional 
survey study 

quasi-standardized 
objectively scorable didactic 
knowledge test designed by 
the authors, together with a 
practical examination, 40 
semi-opened items 

CZ 
University Hospital Olomouc:  
75 nurses,  
5 midwives,  
8 doctors 

Rhodes et 
al., 2019 

 The pre- and post-test 
included 15 multiple-choice 
and 5 true-false 
items 

USA 
A total of 678 school nurses completed 
the pre-test, while 449 nurses 
completed the post-test. 

Rubin, 
2007 

 21-question survey based on 
current diabetes 
standards of care USA 

52 internal medicine residents 
(IMR), 21 family practice residents 
(FPR), 42 surgery residents 
(SR), and 48 registered nurses (RN) 
participated. 

Yacoub et 
al., 2014 

Cross-sectional 
survey study 

DSRT and the Modified 
Diabetes Basic Knowledge 
Test (MDBKT)  
45 items 

Jordan 

277 out of the 450 eligible registered 
nurses from seven hospitals in Jordan.  

Yacoub et 
al., 2015 

Cross-sectional 
survey study 

 Modified Diabetes Basic 
Knowledge Test (MDBKT) 
45 items 
and DSRT 

Jordan 129 registered nurses. They are 
working in Jordanian hospitals. 

The most frequently utilised tool for measuring the basic knowledge of nurses about diabetes is the 34-
item tool “Diabetes Knowledge Test (hereinafter DKT)”, which was developed by Scheiderich et al. 
(1983). The authors Drass et al. modified the test in 1989, by retaining 9 out of the 34 items without 

0887



 

 

changes, slightly modifying 12 items and adding another 11 items to the test (see Tab. 2). This resulted 
in a 45 multiple-choice items “Diabetes Basic Knowledge Test (DBKT)” reflecting updated information 
about diabetes. The coefficient of reliability of the DBKT was 0.79 (Drass et al., 1989). Authors Drass et 
al. (1989) also created another tool: the “Diabetes Self-Report Test (DSRT)”, intended for measuring 
the self-perceived knowledge of nurses about diabetes mellitus. The DSRT tool contained 22 statements 
and a four-point Likert scale. The reliability coefficient was 0.91 (Cronbach’s α]. The DBKT and DSRT 
were reviewed several times and modified (MDBKT and MDSRT) so that they complied with current 
guidelines in diabetology [8], [9], [10]. 

A study by Chan & Zang (2007) Modified Diabetes Basic Knowledge Test (MDBKT) contained 43 statements 
and the Modified Diabetes Self-Report Test (MDSRT) contained 21 statements and a five-point Likert scale 
(1 = certainly disagree, 5 = certainly agree). Both tools were completed by 10 registered nursed twice within 
two weeks. The reliability of the MDSRT was 0.91 and the reliability of the MDBKT was 0. 95 [8]. 

In 2014, Yacoub et al. modified the DBKT in compliance with current standards for treatment of diabetes 
mellitus [11] and used a 45 multiple-choice items MDBKT with a score of 1 point per correct answer and 
0 points for an incorrect answer, in their study. The resulting index of the validity of the content of the 
MDBKT was calculated as 0.94. The validity of the content was evaluated by a panel of experts in DM 
(nurse, educator in DM and endocrinologist). The authors then changed the original four-point Likert 
scale in the DSRT to a five-point scale (absolutely agree = 5, agree = 4, not sure = 3, disagree = 2, 
absolutely disagree = 1). The internal consistency of both tests (MDBKT and DSRT) was on a good 
level (0.77, or 0.80 Cronbach’s α) [9], [10].  

Another 23 multiple-choice items standardised Diabetes Knowledge Test (DKT) was developed, 
validated and published by the authors Fitzgerald et al. from the Michigan Diabetes Research Training 
Center (MDRTC) in 1998. It has also been known as the Mitchigan Diabetes Knowledge Test - MDKT 
or also the revDKT since it was reviewed in 2015 [12]. The MDKT contains 14 general knowledge 
multiple-choice items, intended for people with type 1 and type 2 diabetes (hereinafter DM1T and DM2T) 
and 9 multiple-choice items intended for people treated with insulin [13]. Each item has 1 correct answer 
and two or three incorrect answers. It is primarily intended for patients with DM. The MDKT/revDKT was 
translated into Spanish, Greek, Navaho, Norwegian and bahasa Melayu by the researchers, for the 
requirements of testing patients with DM. The test was also integrated into the Kaiser Permanente 
Health Connect automated medical records in California. The MDKT/revDKT is freely available, the only 
condition for its use is to quote the original authors. In 2016 it was used by researchers when testing 
nursing staff in Norway [14] and in 2020 it was used in the Czech Republic [7]. In 2011, the authors 
Collins et al. developed a 19-item “Simplified Diabetes Knowledge Scale (SDKS)” based on 
the DKT/MDKT by authors Fitzgerald et al. (1998). The range is based on the statements, truth, lie, don’t 
know. Authors Collins et al. (2011) only tested it on a group of patients with DM [16]. 

The 21 multiple-choice items knowledge test of his own design, used in research by Rubin (2007), was 
based on current standards of treatment of diabetes to date and was shown to be statistically valid. It 
had a good internal consistency (Cronbach α 0.78) and repeated test reliability (Pearson’s correlation 
coefficient 0.71). The overall average percentage of correct answers for all participants was 61% [4]. 

Hollis et al. (2014) used a 14 multiple-choice items knowledge test by the National Association of 
Diabetes Centres (NADC). The test’s internal consistency was high (α = 0.94) [5].  

Kudlová et al. (2017) published a study in which they used a 40 multiple-choice items quasi-standardised 
test of their own design, intended for attendees of a post-graduate course in diabetology. The final test (40 
questions/semi-open tasks) focused on establishing the level of management of schoolwork in the field of 
diabetology. Questions were created by experts participating in the content of the certified course and 
updated on annually on the basis of new findings in the field. The average Cronbach alpha achieved at 
the end of the course was 0.727. When the final test was repeated after three to four months the Cronbach 
alpha actually increased to 0.999, which shows a high consistency [6].  

Rhodes et al. published a study focusing on evaluation of the effectiveness of a rapid e-learning module 
intended for professional development in the field of management of diabetes in a school for staff nurses in 
2019 [17]. The pre-post-test included 15 multiple-choice items and 5 items with a choice of true-false. The 
questions were derived from teaching goals, information and sources provided in the rapid e-learning module. 
The test was checked by two head nurses, reviewed from the aspect of content and tested in advance on 
two students of nursing. Any questions that the participants did not answer were considered incorrect 
answers. The test was statistically evaluated, the validity and reliability of the test is not given. Overall results 
of knowledge showed a statistically significant improvement between the pre- and post-test. 
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Kudlová et al. published a study focusing on establishing the level of knowledge and the level of self-
evaluation of nurses working in the sector of primary out-patient care in the field of DM. The 
questionnaire contained a total of 68 items and consisted of four parts. The third part contained the 23 
multiple-choice item Mitchigan Diabetes Knowledge Test (rev DKT/MDKT) supplemented by 10 semi-
open items created for assessment of the knowledge of attendees of the certified course focusing on 
nursing care and education in the field of diabetology [7].  

3.1 Discussion 

The knowledge of nurses about diabetes mellitus is not a widely studied subject. Most studies, which used 
standardised tools for measuring knowledge in the field of DM, focused on patients with DM. Two of the most 
frequently used standardised tools for evaluating the level of knowledge of nurses about DM were identified: 
1) 45 multiple-choice items DBKT - Diabetes Basic Knowledge Test and its modifications - MDBKT - Modified 
Diabetes Basic Knowledge Test, and 2) the 23 multiple-choice items DKT - Diabetes Knowledge Test, which 
is also known as the MDKT - Mitchigan Diabetes Knowledge Test or also the revDKT from 2015.  

Table 2 gives a comparison of the focus of the content of selected testing tools - DKT [15], DBKT [11] 
and revDKT/MDKT [12], depending on the number of tested items in each sphere of content. The full 
version of the MDBKT is unfortunately not freely available. This is why the content of the items of this 
tool cannot be compared to other tools. 

Table 2. Comparison of the focus of the content of selected testing tools. 

 DKT 
(Scheiderich et 

al., 1983) 

DBKT 
(Drass et al., 1989) 

MDBKT  
(Chan & Zang, 2007; 
Yacoub et al., 2014) 

revDKT/MDKT 
(Fitzgerald et al., 

2016) 
Content areas Number of items Number of items Number of items Number of items 

   – tool not freely 
available 

 

Complication 0 1  3 
Diabetic ketoacidosis 2 2  1 
Diet 8 6  5 
Emergency 0 1  0 
Etiology of DM1T and DM2T 1 2  0 
Exercise 2 2  1 
Blood glucose monitoring 0 2  1 
HbA1c 0 1  1 
Hygiene 3 3  0 
Hyperglycemia 2 2  1 
Hypoglycemia 3 2  3 
Insulin administration 1 3  0 
Insulin 5 6  3 
Management of DM1T and DM2T 0 2  3 
PAD 1 2  0 
Recommendations for the 
management of acute illness 

1 1  1 

Somogyi effect 0 1  0 
Stress  0 1  0 
Diabetic surgical patient 0 1  0 
Urine testing 3 4  0 
Total number of items 33 45 45 23 

Another 4 testing tools were only used within the terms of the aforementioned five studies. The tested 
tools were shown to be statistically valid for evaluation of knowledge about diabetes. Despite this, the 
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tools must be regularly modified in compliance with current ADA recommendations. Apart from the tool 
specified in the study by Rhodes et al. (2019), all others give the validity and reliability of the tool. 

The studies agree, regardless of the used tool, on the fact that the nurses have similar, but inadequate 
knowledge about diabetes. The authors of the studies appeal for further education of nurses in DM, so 
that patients with DM can be provided with the optimum care. They recommend expansion of the content 
of education about DM in the teaching curricula of qualification training for nurses and the need for 
further life-long education of nurses in this field. The current valid and reliable tool may be used to 
evaluate the basic knowledge of staff nurses about diabetes and is used as a basis for development of 
on-going education in the field of nursing based on evidence in relation to diabetes. 

4 CONCLUSIONS 
Seven tools for evaluation of the knowledge of nurses about DM were identified in the analysed ten 
studies, of which one tool, the “Diabetes Self-Report Test – DSRT”, is used more for measuring the self-
perceived knowledge of the nurses about diabetes mellitus, and four other tools were created and used 
only within the terms of the specific studies.  

Two tools were found to be the most frequently used tools for evaluation of the level of knowledge of 
nurses about diabetes. These are the DKT/DBKT/MDBKT and the DKT/MDKT/revDKT. These tools in 
particular can be used to evaluate the knowledge of nurses and are suitable for implementing in clinical 
practice.  
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FROM FACE-TO-FACE TO REMOTE LEARNING: RUSSIAN MBA 
EXPERIENCE 

V. Gerasimenko, D. Kurkova 
Lomonosov MSU (RUSSIAN FEDERATION) 

Abstract 
Pandemic constraints have caused a major digital transformation in both general and business 
education. Students, professors and all administrative processes were forced to go online overnight. 
How deep are these changes in business education? Can we say that digital environment is its new 
reality? Are its participants ready for this and what about the parameters for assessing the quality of 
MBA programs that have moved to cyberspace? These are the questions the present Paper attempts 
to answer. 

1 INTRODUCTION  
The ardent proponent of digitalisation Klaus Schwab claims that it involves a fundamentally new 
unification of the "physical, digital, and biological worlds" through technology [1]. Indeed, the distance 
format of educational programs requires building new business processes, as well as the formation of a 
fundamentally new educational environment, which is physically wider than the university and as such 
provides a new educational experience. Traditional educational organizations should rethink their 
management approaches and look for new «fulcrums» if they are to retain their positions in an 
increasingly competitive market. 

This research focuses on MBA programs. According to the data of major Russian internet integrators of 
educational programs, today there are about 90 business schools and universities in Russia [2] which 
offer about 550 MBA programs [3]. According to experts of the Russian popular electronic educational 
portal mba.su, there were about 10 full-fledged online MBA programs in Russia before the pandemic, 
using their own educational portals and specially designed educational materials. The MBA program of 
the Faculty of Economics of the Lomonosov Moscow State University (MBA EF LMSU) was among the 
first Russian programs of distance MBA. This gave our offline MBA programs an advantage during the 
beginning of the pandemic: we were able to offer our students a well-developed MBA educational 
program, which included both proven educational materials of the distance MBA program and online 
classes conducted using webinar technologies.  

However, the transition from face-to-face to fully remote learning was fast and sudden, so careful 
monitoring of the situation was required. Another difficulty was caused by the fact that the price of the 
evening MBA programs at that time was more than 15% higher than the price of any online (part-time) 
MBA program: it was a shock for the students of our evening face-to-face MBA program as they were 
not prepared to pay the higher fee and yet receive distance education, which usually cost less.  

Already in 2020 it became clear that the pandemic restrictions would persist and we would again have 
to conduct the recruitment of new students for MBA programs in pandemic conditions. At the same time, 
many new online education products have appeared on the Russian education market, launched by 
private training companies and large corporations. These new initiatives have created additional 
competition for MBA-level programs. 

Despite the dramatic events of the pandemic and lockdown, or maybe because of them, the market for 
online education is undergoing a real boom. Following the international trends, the Russian market 
showed a 100% growth in 2020 [4]. This dynamic is supported by rapidly growing investment in 
educational projects in Russia and the world. Crunchbase called online education one of the leading 
industries for "unicorns" [5], and the research agency Holon IQ named 30 EdTech projects that together 
have attracted more than $ 20 billion in total funding over the past decade and are currently estimated 
at $ 90 billion [6]. These startups aim to develop and implement educational technologies using artificial 
intelligence, machine learning, big data and game mechanics.  

These are mainly Indian (Unacademy), Chinese (Yuanfudao) and American (Quizlet, Udemy and 
Course Hero) projects. In Russia, the development of EdTech is also proceeding at a high pace. Among 
the Russian projects, we can highlight Skyeng (ranked 13th in the list of the most expensive companies 
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on the Runet), Netology Groups, Smart School Pro, Skillbox, Yandex Practicum. These projects differ 
in specialisation; it is Netology-Group and Skillbox that implement business education and MBA 
programs. Experts predict that in the future we will see educational ecosystems that will accompany 
individuals throughout their lives [7].  

In the field of professional business education, we also can see the trend of the development of an 
integrated educational environment, when universities unite with production companies and IT firms in 
search of new approaches to the development and implementation of educational products. It is obvious 
that universities have significant limitations in the possibility of attracting investment. At the same time, 
universities have undeniable advantages in the market, namely, their competencies in the field of 
organizing the educational process and subject knowledge. Tangible changes in business education 
market are manifested by increased competition not only between MBA programs, but also competition 
with other educational products. That is why today’s MBA programs need to prove value and 
effectiveness as an educational format and also as a proposal of a particular university to their 
customers. Universities are therefore looking for new partners and approaches to the development and 
implementation of their products. 

All these factors have created significant stress for Russian business schools and universities. In this 
regard, we have conducted several exploratory studies, the results of which became the materials for 
this article, as well as the subject of analysis for making managerial decisions related to the 
implementation of the MBA program of the Faculty of Economics of Lomonosov Moscow State 
University. 

2 METHODOLOGY 
In this research, we were seeking answers to the two questions: the first is related to the study of 
consumer behavior at the stage of choosing MBA programs during the pandemic; the second concerns 
the study of how participants perceive the distance learning process, including those who were forced 
to switch from face-to-face MBA format to remote learning during the pandemic: perception of the 
advantages and difficulties faced by students during distance learning. 

To resolve the first question, in April 2021 we conducted a survey of students who entered the MBA EF 
LMSU. We chose an online survey (using Google documents) as the research method. 108 fully 
completed questionnaires were received. We asked respondents to assess the importance of a set of 
factors that may have determined their choice of MBA programs according a Likert scale from 1 to 7, 
where 1 is not important at all, 7 is extremely important. To assess the dynamics of approaches, we 
selected parameters comparable to those used in the previous research on this topic presented in our 
paper in 2019 [8]. In order to expand the scope of the study, we added three more parameters: price, 
location and content, that are used in other studies on this topic [8]. 

In order to understand the peculiarities of students’ perception of remote education and analyze their 
satisfaction, in January 2021 we conducted an online survey of the MBA EF LMSU students who had 
experience in both face-to-face and remote formats. The questionnaire was created using the google-
docs tool. We received 202 responses. 

3 RESULTS 
The results of the first survey showed that the choice of an MBA program is a carefully thought-out 
decision: 32% of respondents considered applying for an MBA program for more than a year and 26% 
for more than three months; 31% of applicants noted that they carefully searched the market, studied 
the offers by various business schools and chose from more than 4 programs, another 35% chose from 
2 or 3 options. 

We asked MBA students who started training during the pandemic, in November 2020, to assess the 
importance of specific characteristics of the program for their choice and compared these results with 
the data obtained in our 2019 research [9]. We can see similar assessments of the main parameters of 
consumer choice (see Tab. 1). These factors, in our opinion, can be regarded as the most important 
parameters of the quality of MBA programs. Participants primarily focus on these parameters, 
considering them fundamental for all formats of the program. The only significant change since the 
beginning of the Covid-2019 pandemic has been increased importance of having online format - by 
almost 1 point, which is primarily due to external conditions. 
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Table 1. Dynamics of consumer choice parameters 

Characteristic Scores, 
2019 

Scores, 
2021 

Team of teachers and experts 9,77 9,08 

University Brand 9,74 9,10 

International accreditation 9,23 9,20 

Availability of online program 8,07 8,94 

Regional peculiarities (the program is focused on doing business in Russia) 7,47 7,10 
Compiled by the authors 

The results of the second survey showed that 22-25% of students consider remote forms of education 
more effective and convenient compared to face-to-face, about 40% answered that both forms are 
effective and essentially interchangeable, and only about 35% indicated in their answers that they would 
prefer face-to-face format. Regarding the electronic format of providing educational materials (videos, 
presentations, reading materials) via the educational online platform, 66% of respondents noted that 
independent study of the material on an electronic educational platform is convenient as it allows one to 
study the material at one’s own pace, 26% answered that availability of such materials is important 
because one can always have educational materials at hand, and only 8% consider this form of 
education burdensome since it is difficult for them to organize themselves, there is never enough time. 

We also asked students about their preferred method of interaction with the program manager. Only 9% 
answered that they prefer only face-to-face format of interaction. The others saw both ways of 
communication as equally effective and 40% even preferred the remote format of interaction with the 
MBA program manager. 

Another question concerned the difficulties which the students faced in the course of remote education. 
Among the main difficulties were self-organization and self-discipline (20%), difficulties with perception 
of material in remote format (23%), difficulties in communication with a teacher (12%), difficulties in 
communication with peers (20%).  

We believe that we can significantly reduce the intensity of these problems if we restructure the 
management of interaction between teachers and students so that managers would monitor and support 
students throughout the program. It is necessary to increase the activity and involvement of managers 
in the processes of online communication with students. 

This supports the idea that remote learning helps develop the ability to manage one’s resources, 
including time. Thus, 62 % of respondents have noted that distance technologies allow them to organize 
the learning process in a more flexible way, and 54% indicated that the distance format helps them save 
time (for example, they do not need to travel to the university and back).  

We have received very significant data on the desired optimal percentage of full-time and distance 
learning formats within the framework of MBA programs. Only 5% of students preferred exclusively face-
to-face training. The other respondents preferred mixed options: for about 56% of students the optimal 
proportion is 70% of remote and 30% face-to-face training; 20% of students prefered the opposite – 
70% face-to-face and 30% distance learning; 6.7 % preferred 100% remote learning, 3.3% - the 
proportion of 20:80 of full-time and distance learning, another 14% of respondents suggested other 
proportions of full-time and distance learning. 

It is important that 90% of the students we surveyed have found their personal experience of distance 
learning excellent or positive, although they faced some difficulties. Only 10% of respondents admitted 
that the remote format was not suitable for them. We think these figures are important because they can 
be regarded as a result of adapting to the new conditions of digitalization of education. They may also 
help us outline the prospects of online learning management. 

4 CONCLUSIONS, LIMITATIONS AND DIRECTIONS FOR FURTHER RESEARCH 
The results of the surveys have shown that the process of choice of an MBA program is a carefully 
considered consumer decision. The most important factors of choice are the team of teachers, the brand 
of the university, the content of the program and international accreditation. These factors should 
become the main objects of attention in the management of MBA programs. 
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Development and prospects of distance educational technologies are the object of interest for both 
professional teachers and experts. This interest is understandable, given the temptation they may have 
to scale high-quality educational content.  

An important conclusion, however, is that education goes far beyond simply providing educational 
material. The value of communication, meaningful discussion and exchange of experience is very high 
in education, especially in business education.  Our study has revealed that problems with 
communication caused by remote learning and increasing emotional distance are perceived by our 
students as most serious.  

Similar results are shown by other studies and reviews aiming to assess the prospects of distance MBA 
programs. We think it is important to remember that people are biological and social beings. While 
communicating they need to see the other persons, see the movement of their eyes, read the nuances 
of voices and facial expressions, smell the smells, sometimes admire clothes and so on. Not everyone 
can start to communicate freely through the barriers of several screens and kilometers of fiber-optic 
networks. Certainly, this is a challenge for future managers – "the development of a culture of digital 
communication" [10], but it still remains a significant barrier and disadvantage in the development of 
purely remote programs. It is a different matter when students have experience of face-to-face 
communication and then switch to online, or only study some of the disciplines in this way. Although this 
study indicates that students are really willing to have distance learning and most of them positively 
assess their online learning experience, it has also shown that the mixed formats of face-to-face and 
distance learning (blended learning) are considered to be most effective and desirable.  

The second most important problem related to remote learning is self-organization of students. 
Therefore, a new challenge for the management of educational process involves searching for 
technologies that will provide flexible educational environment, help to build individual educational paths, 
change the design of programs, find optimum proportions of face-to-face and distance classes, and 
support educational process with the aim to radically improve online communications. 

The limitations of this research are determined by the material studied: it is a specific case of MBA EF 
LMSU programs. These are programs of a very high level of quality, meeting the best international 
standards; they have an international EOCCS EFMD certification. Nevertheless, it would be useful to 
expand this study to MBA programs of other providers. The prospects for future research may involve 
seeking to understand how remote technologies change the parameters of consumer value, how it is 
possible to measure and manage consumer experience in the field of additional business education. 
Another possible direction of research may be the study of how a person as a biological being will, in 
the context of a rapidly developing world, enter into a new digital technological format, including artificial 
intelligence technologies, and adapt to the new reality. It is necessary to investigate new transformations 
in order to understand which psychological, physiological and socio-behavioral features of people will 
help and which will hinder learning and adaptation to these changes and how these features can be 
taken into account in the management of educational products, including MBA. 
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Abstract 
Quality Monitoring in Higher Education (HE) is an important function which requires considerable 
resources in order to assure quality. Business Intelligence dashboards can help decision-makers in 
Higher Education Institutions (HEIs) by providing them with real-time monitoring of their service quality 
to meet quality assurance standards imposed by the government of the country concerned. A holistic 
framework for monitoring quality in Higher Education using business intelligence dashboards (HF-HEQ-
BI) has been proposed based on a previous literature study. This paper outlines the validation of the 
proposed framework which used qualitative interviews with a panel of experts to gather their opinion 
about the factors that affect the design of business intelligence dashboards for monitoring quality in 
Higher Education. Qualitative data gathered through interviews has been analysed using Computer 
Assisted Qualitative Data Analysis Software (CAQDAS) using NVivo 12 to analyses the interview data. 
A modified holistic framework for monitoring quality in Higher Education using business intelligence 
dashboards (HF-HEQ-BI) has been presented based on the results of the qualitative analysis. 
Keywords: Business Intelligence, Dashboard, Higher Education, Quality assurance, Qualitative 
analysis, NVivo12. 

1 INTRODUCTION  
Quality monitoring in the context of Higher Education (HE) encompasses many challenges such as the 
lack of knowledge of Quality Assurance (QA) systems [1] and maintaining the required documentation 
[2]. Business Intelligence (BI) can be utilised for monitoring strategic performance in HE [3]–[5]. BI 
dashboards deliver and display datasets from a combination of linked charts, and well-designed 
dashboards can aid users to gain insights into data and make decisions [6].  

In the context of HE, institutions tend to deploy quality assurance standards such as the National Centre 
for Academic Accreditation and Assessment (NCAAA) standards in Saudi Arabia and the Quality 
Assurance Agency (QAA) in the UK. The adoption of these standards assures the minimum level of 
service quality in HEIs. Reflecting these standards, the authors have proposed a Holistic Framework for 
monitoring Quality in HE using BI dashboards (HF-HEQ-BI) [7]. For the purpose of monitoring quality in 
HE, public opinion aggregation from social media stakeholders (such as students) may be useful in 
determining the level of satisfaction reported in social media channels [7], [8]. 

The HF-HEQ-BI framework presented in [7] was  reviewed with a panel of experts. Qualitative data 
analysis of the experts’ responses was carried out using Computer Assisted Qualitative Data Analysis 
Software (CAQDAS) using NVivo 12. This paper shows the process of conducting qualitative data 
analysis as well as the modifications that were made to the HF-HEQ-BI framework as a result of the 
qualitative analysis. 

2 LITERATURE REVIEW 

2.1 Quality Monitoring in Higher Education 
The nature of HE systems encompasses different internal and external stakeholders, as well as 
substantial funding allocated by governments in support of HEIs operations. This has led to stakeholder 
demands for assurance that resources are used in the most efficient way, thus, QA plays an essential 
role in assuring that the organisational mission and objectives are aligned to meet the expectations of 
stakeholders [9], [10]. 
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Educational services are intangible and difficult to measure since the outcome is reflected in the 
improvement in knowledge, characteristics, and behaviours of individuals [11]. Key Performance 
Indicators (KPIs) are used by HEIs to benchmark performance in certain areas of the system. The actual 
performance is measured and compared to reference KPIs in order to determine the level of satisfaction 
or compliance with the target. As KPIs are directly related to the organisational mission, the achievement 
level can predict whether the HEI is aligned to its mission and strategic objectives. Furthermore, Colbran 
and Al-Ghreimil [2] suggested that, for the purpose of decision-making, good decisions require good 
information and datasets, therefore, metrics and KPIs can be relevant to learning and teaching as well 
as research. Additionally, basic datasets are required which can include time-series on achievement 
and attrition, student evaluations, and electronic assessment of submissions and reporting [2]. The 
results from these data sets may be aggregated on an individual, school, discipline, faculty, university, 
or system-wide basis. 

Monitoring Quality in HE requires the analysis of considerable amounts of qualitative data. A major 
source of information about stakeholder satisfaction on the quality of services provided to Higher 
Education Institution (HEIs) is data coming from social media [8]. For the purpose of dealing with this 
type of data, sentiment analysis can be used to determine the level of satisfaction with service quality 
based on aggregating general opinion on social media [7], [8], [12]. 

2.2 Business Intelligence Dashboards 
Business Intelligence Dashboards are becoming key components in performance management that 
visually summarise large amounts of data in terms of a series of graphs [13]. Dashboards can assist 
decision makers to gain insights into data and identify trends and patterns in data to assist in the decision 
making process [6]. In the context of Higher Education, dashboards are considered a key element for 
monitoring and presenting information for management as they represent the status of KPIs and make 
it easier for decision makers to identify trends and patterns in their data [3]. Only a few studies have 
addressed the factors that contribute to the design of BI systems in the context of HE [14].  

3 RESEARCH METHODS 
The purpose of this investigation is to initiate an understanding of the factors that affect the design of 
Business Intelligence (BI) systems for monitoring Quality in Higher Education. The findings of this 
investigation are used to enhance the Holistic Framework for monitoring Higher Education Quality using 
Business Intelligence Dashboards (HF-HEQ-BI) which was outlined by the authors in a previous study 
[7]. The HF-HEQ-BI developed in [7] was based on underpinning theoretical frameworks, which resulted 
in a 5 pillars framework. The factors affecting the design that are related to each pillar had been identified 
through extensive investigation of over 60 publications from the literature. The themed factors that are 
related to each pillar based on their relevance, were developed from the researchers’ analysis of the 
literature. Therefore, a validation of these factors using a qualitative approach based on interviewing a 
panel of experts was required. 

The process of interviewing a panel of experts was used by Muller et.al. [15] in identifying the 
opportunities and limitations of using Service Oriented Business Intelligence (SoBI) architecture. In 
addition, Jahatigh et.al. [16] interviewed practical experts and academics to identify the main dimensions 
of BI. Angell et.al. [17] interviewed a panel of experts in identifying factors of service quality in post 
graduate higher education. 

As the initial proposed HF-HEQ-BI Framework has been developed based on a previous extensive 
literature review, the factors identified throughout the process and associated pillars have been 
documented [7]. In this paper, the process of qualitative analysis of the data acquired from interviewing 
the panel of experts will be discussed in terms of using NVivo 12 as a Computer Assisted Qualitative 
Data Analysis Software. 

For the purpose of this study, a panel of ten experts from Saudi Arabia, USA, UK, India, Egypt, and 
Australia with considerable experience in Quality Assurance in HE ranges from 6 to 30 years were 
interviewed in compliance with the Staffordshire University Ethical procedure. The literature on 
qualitative focus groups suggests eight to ten participants is sufficient for the purpose of conducting 
these interviews [18], [19]. The participants were each given the same individual short presentation 
using MS PowerPoint slides to describe what is meant by Business Intelligence Dashboards and the 
HF-HEQ-BI framework and were sent copies of the questions to be discussed prior to the scheduled 
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interviews. The responses to each question were collated and the transcript completed by the 
researcher was sent to each expert for approval before conducting the analysis of the data collected.  

4 DATA ANALYSIS 
For the purpose of the qualitative data analysis, the NVivo12 software package was used to analyse the 
information gathered from the participants. All responses were typed in Word format (NVivo allows data 
entry from formats such as Word, PDF, Excel, or Picture) and collected into a file (called node) to theme 
the answers related to each question from each individual participant. Each question was coded, and 
all answers related to each question can be viewed separately. Therefore, the software allows the data 
related to each question to be accessed as shown in a sample question from the interviews in Fig. 1. 

 
Figure 1. NVivo Sample Questions from the Interviews 

The NVivo software provides a ‘text search’ capability which helps in determining whether the factors 
analysed had been confirmed by the participant. It allows searching of all respondents or specific 
respondents from the participants. The researchers used ‘text search’ capability to look at each factor 
in order to determine whether participants had mentioned that factor in their transcript to be able to 
determine if they agreed with the factor or not. Fig. 2 shows a sample of text search for the factor ‘Top 
Management’. 
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Figure 2. Sample Text Search for ‘top management’ factor 

Open ended questions vary in responses, therefore, word frequency and word trees helped in identifying 
patterns in participants’ responses, which helped the researchers to formulate and extract pertinent 
information from their responses. Fig. 3 and Fig. 4 shows an example of the word frequency of the key 
words that had been mentioned in the transcripts and the corresponding word tree from the selected 
key word ‘quality’. 

 
Figure 3. Word Frequency Example 
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Figure 4. Word Tree Example 

The word frequency function can help the researcher to identify particular words such as Quality and 
determine the pattern of statements connected to this word. The word tree also enabled the researchers 
to determine whether this word was proposed by one or several participants. If the researcher selects 
any of these words to look for, they can also see the pattern of statements tied to this word in the word 
tree. The word tree can indicate what had been said by each participant.  

The results from the focus group of experts can be summarised and the related information can be 
themed into nodes. Each node represents transcripts from one or more participants that are related to 
a similar factor (such as ‘Top Management’ factor). Each factor has been mapped to the respective 
theoretical pillar of the framework according to the theme responses from the participants. Fig. 5 shows 
a sample node of the ‘Social’ pillar where all related factors mentioned by participants have been 
documented. 

 
Figure 5. Sample of Node 

5 DISCUSSION 
The qualitative analysis presented in this paper uses NVivo 12 software and shows the benefits of using 
it in analysing qualitive data from experts interviews in relation to questions and answers from the 
participants. The responses generated from participants in the study were inserted into NVivo12 
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software by the researchers. This allows data to be themed by creating nodes. These nodes in NVivo12 
make it easier for researchers to organise and classify data that are related to each other. Word 
frequencies and word trees in the software allows the researchers to determine the patterns of 
responses so they can interpret the general pattern of the participants’ responses based on interview 
questions and discussion in the interviews. 

Conventional manual qualitative data analysis of these results may lead to omission of opinion that might 
be important. The use of Computer Assisted Qualitative Data Analysis Software such as NVivo12 for 
qualitative data analysis can reduce this risk as the researcher can categorise all statements that are 
related to certain question which can be aggregated in one location (node). This node can then be 
analysed using NVivo capabilities and the word frequencies and word trees can show all data related to 
the node under study with minimised risk of omitting important aspects. 

The results of the qualitative analysis were used to modify the proposed HF-HEQ-BI framework as 
shown in Fig. 6. The modification based on the findings from the qualitative evaluation included the 
following: ‘Methods’ has been changed to ‘Special Requirements’; ‘Purpose’ changed to ‘Continuous 
Improvement’ and ‘Requisite Resources’ changed to ‘Resources’; and ‘Management’ changed to ‘Top 
Management Support’; and ‘Quality Assurance Standards’ and ‘National Qualifications Framework’ 
have been merged into ‘QA regulations’; and ‘Costs’ and ‘Relationship Quality’ has been deleted. 

The framework in Fig. 6 shows the 42 factors affecting the dashboard design which are linked to the 5 
theoretical pillars for monitoring quality, which are: Technology, Organisation, Environment, Business, 
and Social.  

 
Figure 6. Holistic Framework for Monitoring Quality in Higher Education using Business Intelligence 

Dashboards (HF-HEQ-BI) 
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6 CONCLUSIONS 
This paper discussed the qualitative evaluation of the Holistic Framework for Monitoring Higher 
Education Quality using Business Intelligence Dashboards (HF-HEQ-BI) presented in previous work [7] 
and the way in which the framework was modified following the analysis of comments by domain experts. 
Qualitative data gathered from interviewing experts in quality in Higher Education has been analysed 
for the purpose of validating the factors that affect the design of Business Intelligence dashboards for 
monitoring quality in Higher Education. The resulting framework in Fig. 6 shows a total of 42 factors 
grouped under 5 theoretical pillars. The dashboard for monitoring quality should be designed according 
to this framework to reflect the factors shown in these five pillars. The use of CAQDAS for qualitative 
analysis provides visualisation of responses from participants which enriches the analysis. This 
approach to qualitative data analysis may be used for handling large sets of data coming from social 
media as well as for quantifying feedback on service quality, for example, questionnaires from open 
days and module feedback. Open ended questions vary in responses; therefore, word frequency and 
word trees will help in identifying patterns in participants responses. Further work will include validating 
the framework through a quantitative survey of quality practitioners in Higher Education Institutions.  
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Abstract 
The main aim of the paper is to identify factors that could, in advance, determine social participation in 
students with cerebral palsy in elementary schools in the Czech Republic. Social participation is within 
this paper viewed from the perspective of independent execution of non-academic school activities 
which students perform daily in the school environment. The ability to perform non-academic school 
activities is a prerequisite for fulfilling academic tasks. 

The study included 75 pupils with cerebral palsy, 6 to 12 years old, who attended elementary schools 
(mainstream and schools for students with special educational needs) from the first to the sixth grade. 
To assess their participation in the school environment, we used the third part of the SFA (The School 
Function Assessment) questionnaire showing the participation of students in the twenty-one school 
activities. As independent variables, we have determined nine individual factors that relate to the 
characteristics of students with cerebral palsy and one environmental factor that relates to the type of 
school the students attend. The extent of impairment of students’ gross motor and manual ability was 
assessed by the GMFCS (Gross Motors Classification System) and MACS (Manual Ability Classification 
System) scales. 

In this paper, we present results from the multiple regression analysis of all ten predictors concerning 
the execution of twenty-one non-academic school activities of students with cerebral palsy. The results 
indicate the importance of manual skills, gross motor skills, and intellectual abilities of respondents as 
significant predictors of their social participation in the school environment in the Czech Republic. 

Keywords: Cerebral Palsy, Social Participation, School Function Assessment, Primary School. 

1 INTRODUCTION 
Cerebral palsy (CP) represents a group of movement and postural disorders that causes damage due 
to non-progressive brain at an early developmental period. Limiting motor activities from an early age 
almost always results in a decrease in early sensory-motor experiences. Accordingly, these children 
often do not have the opportunity to develop their cognitive skills, social skills, and consequently, 
independence in everyday situations, to satisfy their needs and interests fully as children without 
limitations. In addition, primary motor impairment is most commonly accompanied by associated 
disorders such as sensory and intellectual impairment, speech and language impairment, the presence 
of epilepsy, and secondary musculoskeletal and psycho-emotional problems, which further complicates 
the functionality of these individuals [1]. Given that there is a wide heterogeneity of primary and 
associated disorders, the abilities of individuals differ, which significantly affects their inclusion in the 
social environment. 

According to Nedovic et al. [2], participation in everyday, school, and leisure activities is the basis for 
the development of social skills and a social support network for each child. Also, King et al. [3] 
emphasized that if individuals´ are not allowed to participate in a range of different activities, then they 
are denied the opportunity to fulfil their potential as active participants in community life. In the school 
environment students develop and create social contacts, acquire not only school habits but also 
practical skills as preparation for the next phase of life. Because it is established that the participation of 
students with CP is an important indicator of their successful social participation in adolescence and 
adulthood [4], it is necessary to estimate the factors that influence their participation in school age. 
Therefore, the choice of the school environment for examining the social participation of students with 
CP is of great importance for identifying their potential obstacles in future life. 
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The main objective of this paper is to determine the factors that are relevant to social participation in 
students with CP in primary schools in the Czech Republic. Participation in the study was observed 
through behaviour in six different everyday school situations. The results of this study may help to detect 
important factors which are responsible for the participation of the students with CP in the school 
environment and thereby enable appropriate support measures for their successful education and 
consequently their active social participation in adulthood. 

2 BASIC CONCEPTS 

2.1 Cerebral Palsy (CP) 
The term Cerebral Palsy includes a wide range of brain disorders resulting in the reduced activity of 
motor function and some associated damages. According to Rosenbaum et al. [5], CP encompasses a 
heterogeneous group of early-onset, non-progressive, neuromotor disorders that affect the development 
of the fetal or infant's brain. Motor disorders in CP are very often accompanied by sensory disorders, 
perception disorders, and disorders of cognition, communication, attention, and behavior as well as 
epilepsy and secondary muscular and skeletal disorders [6]. The most serious and distinct problems of 
the children with CP affect motor skills, cognitive skills, and speech. Through each of these areas, the 
child with CP establishes contact with a closer and broader social environment in the manner determined 
by the nature of the brain damage [7]. In addition to CP being a very complex medical problem, it 
becomes an educational problem in school-age children and a social problem in adolescence, as well. 
The issues of CP, therefore, extend to the family and subsequently social environment [7]. 

The common data on the occurrence of CP worldwide oscillates between 1,7 and 5 per one thousand 
children born alive [8, 9]. From these data, it is clear that the number of people with CP in the world is 
not marginal and that this issue deserves special attention from all relevant scientific fields. 

2.2 Social participation  
Social participation represents an interaction between an individual and the physical, social and 
attitudinal environments [10, 11]. According to the International Classification of Functioning, Disability, 
and Health, social participation is defined as taking part in a life situation or life experience concerning 
the level on which the person actively participates and not about how much the person can or wants to 
participate [12]. Being able to participate fully in society is particularly important for children to ensure 
their successful transition to adulthood and, ultimately, their independent living [13]. Through social 
participation, children gain knowledge, learn skills, form friendships, develop their creativity, and develop 
notions of the importance and meaning of life [14]. Also, while participation in social learning situations 
stimulates cognitive development, lack of opportunities to participate may slow down cognitive 
development [6]. A large number of studies throughout the world proves that the social participation in 
the environment outside the family is of key importance for children with physical disability [15-18]. Given 
that, participation is an important outcome measure, which should be considered when planning 
services targeting children and adolescents with physical disabilities [19]. 

2.2.1 Social participation of children with cerebral palsy 
Many studies report individual characteristics of children with CP as the most important determinants of 
their social participation: severity of the disability, level of motor ability, intellectual status, manual skills, 
speech abilities, age, presence of pain, epilepsy, psychological problems, etc. [17, 20-23]. Some studies 
favor environmental factors whether physical, political, or institutional which affect the social participation 
of these children. These include, in particular: individual and institutional attitudes, architectural barriers, 
accessibility of transport, family support, place of residence, and socio-economic possibilities of the 
surroundings [24-27]. 

Ghaffari with the research team [28] evaluated the intensity of leisure participation of 232 children with 
CP, aged 6 to 14 years and their parents, from four Iranian schools of children with special educational 
needs and five rehabilitation centers. They state that the participation of children is influenced by a child, 
family, and environmental factors. The active participation of parents in children’s leisure and 
recreational activities provides more opportunities for a child to be involved in more activities. Higher 
gross motor function, manual ability, and communication function also play an important role in their 
participation. 
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Voorman et al. [17] researched the level of functional activities and level of social participation of 110 
students with CP aged 9-13 years in the following areas: movement, personal care, housing, social 
life, and communication. Subsequently, they analyzed the links between the activity and the 
participation and personal features and characteristics of the CP as the condition. The results obtained 
proved a high level of statistical interrelation between the finding of the evaluated gross motor 
functions (according to GMFCS scale) and evaluated participation in the areas of movement, personal 
care, and housing. The presence of cognitive damage and type of CP are statistically interrelated with 
the success in the areas of personal care and housing while the presence of cognitive damage and 
epilepsy are the most significant factors affecting social participation in the areas of social life and 
communication. 

For the participation of children with CP into the school environment, it is of great importance that the 
educational process corresponds to the child's abilities, both in terms of content and conditions 
adapted to his/her limitations and in terms of achieving other abilities needed for his/her physical, 
mental and social development. Experts emphasize that good school results depend to a large extent 
on the level of the student´s ability to perform everyday activities which allow the student to take part 
in all of the activities during the school day [29]. These functional activities relate to non-academic 
aspects of the school program and differ significantly from the academic activities. The academic 
activities mean completion of schoolwork and homework which reflect the level of mastering the 
school program and whose primary objective is to enhance knowledge in the respective areas, i.e.: 
language, mathematics, artistic subjects, and science. Compliance with the school program entails 
mastering all of the basic functional skills including the handling of books and pens, fulfilling the 
instructions for the preparation of the learning material, finding the information or assistance, 
movement in the classroom and school, a satisfaction of personal needs in an adequate manner and 
interaction with classmates during the classes. These activities are non-academic ones. Students with 
CP often experience difficulties in fulfilling the assigned expectations due to their physical or cognitive 
limitations.  

3 METHODOLOGY 

3.1 The aim of the research 
The main objective of this paper is to determine the predictors of social participation, of students with 
CP in primary schools in the Czech Republic. Participation is analyzed based on independent 
execution of 21 school non-academic activities in six different school environments – situations: (1) 
participation during the class at regular school or school for students with special educational needs 
(SEN), (2) at the school playground or during the school breaks, (3) transport to and from school, (4) 
use of sanitary facilities, (5) movement between the classes and (6) behavior in the school canteen 
during lunchtime or snack. Potential predictors are nine individual factors that represent the 
characteristics of each subject (gross motor functions, manual and intellectual abilities, age, gender, 
visual status, presence of epilepsy, handwriting, and possibility of expressive speech) and one 
environmental factor (the type of school the student attends). Because no one predictor can perform 
isolated, but in the combination with at least another one or more of them, we accessed data 
processing using regression (multiple) analysis. 

3.2 Participants 
The sample (N = 75) consisted of 35 students from regular primary schools and 40 from schools for 
students with SEN with the diagnosis of CP (Table 1). The students were from six to 12 years old 
(with a mean of 9.5 years), from the first to the sixth grade. Over 60% of the respondents were male 
(n=47), while 28 were female. Due to the researched areas of social participation which are part of 
everyday school life and whose performance and training require a certain cognitive structure of the 
subject, only respondents with an IQ higher than 35 were considered [12]. Given that all participants 
have been diagnosed with CP, their motor function was tested by GMFCS assessment, and manual 
abilities were estimated by MACS scale as discussed below. 
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Table 1. Socio-demographic data and distribution of respondents  
with CP according to individual functional characteristics 

 Frequency Percent Valid Percent Cumulative Percent 
Age of respondents 

Ag
e 

6–7 9 12.0 12.0 12.0 
7–8 15 20.0 20.0 32.0 
8–9 13 17.3 17.3 49.3 
9–10 16 21.3 21.3 70.7 
10–11 8 10.7 10.7 81.3 
11–12 14 18.7 18.7 100.0 
Total 75 100.0 100.0  

Gender structure of respondents 

G
en

de
r male 47 62.7 62.7 62.7 

female 28 37.3 37.3 100.0 
Total 75 100.0 100.0  

Number of respondents in regular schools and schools for students with SEN 

Sc
ho

ol
 1.00 35 46.7 46.7 46.7 

2.00 40 53.3 53.3 100.0 
Total 75 100.0 100.0  

Number of respondents by grades 

G
ra

de
 

1.00 14 18.7 18.7 18.7 
2.00 15 20.0 20.0 38.7 
3.00 15 20.0 20.0 58.7 
4.00 13 17.3 17.3 76.0 
5.00 10 13.3 13.3 89.3 
6.00 8 10.7 10.7 100.0 
Total 75 100.0 100.0  

Intellectual status of respondents 

In
te

l. 
St

at
us

 1.00 33 44.0 44.0 44.0 
2.00 42 56.0 56.0 100.0 
Total 75 100.0 100.0  

Speech (expressive) of respondents 

Sp
ee

ch
 1.00 33 44.0 44.0 44.0 

2.00 42 56.0 56.0 100.0 
Total 75 100.0 100.0  

Handwriting of respondents 

W
rit

in
g 1.00 65 86.7 86.7 86.7 

2.00 10 13.3 13.3 100.0 
Total 75 100.0 100.0  

Visual impairment of participants 

Vi
su

al
 

st
at

us
 1.00 35 46.7 46.7 46.7 

2.00 40 53.3 53.3 100.0 
Total 75 100.0 100.0  

Presence of epilepsy 

Ep
ile

ps
y 1.00 16 21.3 21.3 21.3 

2.00 59 78.7 78.7 100.0 
Total 75 100.0 100.0  

GMFC – gross motor status of respondents 

G
M

FC
S 

1.00 14 18.7 18.7 18.7 
2.00 33 44.0 44.0 62.7 
3.00 11 14.7 14.7 77.3 
4.00 10 13.3 13.3 90.7 
5.00 7 9.3 9.3 100.0 
Total 75 100.0 100.0  
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MACS – manual abilities of respondents 

M
AC

S 

1.00 11 14.7 14.7 14.7 
2.00 25 33.3 33.3 48.0 
3.00 21 28.0 28.0 76.0 
4.00 11 14.7 14.7 90.7 
5.00 7 9.3 9.3 100.0 
Total 75 100.0 100.0  

School: 1.00 - regular school, 2.00 school for students with SEN 
Grades: from the first to the sixth grade 
Intellectual status: 1.00 - with disturbances; 2.00 - without disturbances 
Speech (expressive) of respondents: 1.00 - with disturbances; 2.00 - without disturbances 
The handwriting of respondents: 1.00 – write; 2.00 – don´t write 
Visual impairment of respondents: 1.00 – with disturbances; 2.00 – without disturbances 
Presence of epilepsy: 1.00 – with the presence of epilepsy; 2.00 – without the presence of epilepsy 
GMFCS: from the first to the fifth grade 
MACS: from the first to the fifth grade 

3.3 Instruments 

3.3.1 The School Function Assessment (SFA) 
The School Function Assessment [30] was prepared to evaluate and measure the performance of 
respective function activities which are the base for the participation in the academic and social aspects 
on the level of the primary schools’ program. Our research determined the joint participation of each 
student separately by summarizing the participation measured in six different environments – situations 
mentioned above in section 2.1. The questionnaire SFA consists of three units which may be used as 
separate, independent scales as well. In this paper, we present the results obtained using the third part of 
the questionnaire SFA which concerns the level of the performance of the student’s activity. The third part 
of the SFA questionnaire names Activity performance is divided into two parts: a physical part which 
includes 12 separate activities with respect to the participation in the physical sense, and a cognitive and 
behavioral part which includes nine prepared cognitive and behavioral activities. Each of the tasks has 
some specific questions or claims that are intended to be answered by selecting one out of four prepared 
numerical answers ranked upwardly according to the participation level (answer 1 - student does not 
perform the activity, answer 4 - student consistently performs the activity). Data collection with the use of 
the SFA questionnaire is based on the answers provided by the teachers (pedagogues, pedagogical 
assistants, special educators…) working with these students. The table below shows the tested areas of 
social participation – the third part of the SFA questionnaire. (Table 2.) 

Table 2. Tested areas of social participation of students with CP in primary schools 

Part III-Activity Performance 
Physical Tasks Cognitive/Behavioral Tasks 

Travel Functional Communication 
Maintaining and Changing Positions Memory and Understanding 

Recreational Movement Following Social Conventions 
Manipulation with Movement Compliance with Adult Directives and School Rules 

Using Materials Task Behaviour/Completion 
Setup and clean up Positive Interaction 
Eating and Drinking Behavioral Regulation 

Hygiene Personal Care Awareness 
Clothing Management Safety 

Up/Down Stairs  
Written Work  

Computer and Equipment Use  
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3.3.2 The Gross Motor Function Classification System (GMFCS)  
The Gross Motor Function Classification System is a scheme designed for children and adolescents 
with diagnosed CP aged 18 and younger [31]. The classification is made based on five levels of the 
current performance of the gross motor function in daily activities with emphasis on mobility and sitting, 
ranging from level I (most able) to level V (least able). According to Palisano et al. [31, 32] and Wood 
and Rosenbaum [33], the GMFCS has evidence of content construct and discriminative validity and 
inter-rater reliability as well as the reliability of the evaluation.  

3.3.3 The Manual Ability Classification System (MACS)  
The Manual Ability Classification System [34] describes the way of handling objects in children and 
adolescents with CP, aged four to 18 years in activities of everyday life. This scale contains five grades, 
which are based on the child's ability to handle objects and the need for help or adaptation while 
performing manual activities. It´s about handling items that are adequate to the child's age and that are 
used in eating, dressing, playing, drawing, or writing. Grade I refers to children with minor limitations of 
manual ability, while children with more severe functional limitations belong to IV and V degrees. 

3.4 Procedure 
The research was performed in the primary schools in the Czech Republic during 2017 across the eight 
regions of the state. The study included 117 respondents, but due to incomplete answers or associated 
diagnoses of participants in addition to CP, we included the answers of 75 respondents in the statistical 
processing. Data of students with CP were collected by the first author and research team. Each session 
took about two hours. The socio-demographic data (name, surname, age, place of stay, information 
concerning the education) were collected by the socio-demographic part of the questionnaire, reported 
by the teacher or psychologist, and using basic school data. The answers to the SFA questionnaire were 
provided by the teachers, school psychologists, special education teachers, pedagogical assistants, and 
other people working with students in the school environment who were well familiar with them. The 
data collection was conditioned by the approval to perform the research from the legal representative of 
the student and the management of the school in which the research was performed. 

3.5 Statistical Analysis 
Data analysis was performed in SPSS 21. The Cronbach reliability coefficient (Cronbach's alpha) was 
used to check the reliability of the tool SFA. According to the analysis of the validity of the questionnaire, 
all subscales of social participation show good reliability in a sample of this research. For each area of 
social participation was performed multiple regression analysis to identify their value and the common 
value of predictive variables [35]. 

4 RESULTS 
Our research has shown that manipulation skills (according to the MACS scale) have the greatest 
influence on the participation of students with CP in the school environment of all the predicted factors. 
Gross motor skills measured by the GMFCS scale, which is more closely related to performing physical 
tasks, proved to be the second significant predictor, while the third place is taken by the influence of 
intellectual abilities, namely in performing cognitive-behavioral activities. Slightly less important for the 
participation of these students is the ability to write (handwriting), the age of the students (older students 
are involved in cognitive-behavioral activities more than younger ones), the type of school (in favor of 
mainstream schools), and the presence of epilepsy (in activity Safety) together with gender (boys are 
more involved in the Setup and clean up activity). 

Our analyses have shown that the visual and speech abilities of students with CP are not a significant 
factor for their participation in school activities. (Table 3.) 
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Table 3: Predictors of performing school functional tasks by students with CP 

PARTICIPATION III 
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Travel -.05 -.05 -.03 .09 .03 -.09 .000 -.14 -.45** -.49** 14.64 .85 .72 .00 
Maintaining and 
Changing Positions .01 .08 -.08 .12 -.08 -.09 .03 -.06 -.32** -.65** 9.31 .79 .62 .00 

Recreational Movement .01 -.16 .05 .01 -.03 -.10 .07 -.08 -.45** -.51** 22.71 .90 .80 .00 
Manipulation with 
Movement -.07 -.07 .01 .13 -.05 -.05 -.04 .02 -.14 -.86** 30.49 .92 .84 .00 

Using Materials -.03 .05 -.11 -.00 -.03 .05 -.05 -.01 .06 -.94** 34.80 .93 .86 .00 
Setup and clean up -.17** -.07 -.01 -.05 .03 .08 .01 -.03 .10 -.86** 24.64 .90 .81 .00 
Eating and Drinking -.07 -.08 .14 .03 .18 .23* .06 -.10 -.07 -.50** 1.73 .86 .69 .00 
Hygiene -13 -.10 .07 -.14 .06 .04 .02 -.09 -.11 -.68** 20.12 .88 .78 .00 
Clothing Management -.05 -.02 -.01 -.11 -.01 -.01 -.01 -.07 -.17 -.69** 15.35 .85 .73 .00 
Up/Down Stairs .08 -.06 -.14 -.1 -.32 .00 -.06 .05 -.48** -.31 6.29 .80 .65 .00 
Written Work -.02 -.18* .08 -.14 .14 .05 -.04 -.10 .02 -.62** 15.76 .87 .75 .00 
Computer and 
Equipment Use .04 .25 .01 -.50* .08 .31 .03 .04 -.04 -.38 4.79 .82 .67 .00 

Functional 
Communication -.05 -.04 .09 -.30* -.08 .18 .02 -.03 .31** -.63** 11.69 .82 .67 .00 

Memory and 
Understanding .02 -.08 .01 -.16 -.06 .13 -.07 -.02 .31** -.71** 10.24 .80 .64 .00 

Following Social 
Conventions .11 -.17 .21* -.26* -.07 .28* .10 -.11 .24* -.39** 9.40 .79 .62 .00 

Compliance with Adult 
Directives and School Rules .11 -.18* .27* -.24* -.18 .29** .11 -.06 .18 -.49** 12.13 .82 .68 .00 

Task Behaviour/ 
Completion .13 -.15 .19* -.27** -.14 .18 .13 -.09 .31** -.62** 10.10 .80 .64 .00 

Positive Interaction .09 -.13 .19* -.35** -.11 .20 .17 -.06 .33** -.61** 10.72 .81 .65 .00 
Behavioural Regulation .04 -.13 .16 -.17 -.09 .29* .04 -.07 .40** -.54** 6.16 .72 .52 .00 
Personal Care 
Awareness -.08 -.07 .12 -.28** -.04 .10 .09 -.07 -.08 -.61** 23.01 .90 .80 .00 

Safety .08 -.01 .04 -.38** -.12 .12 .08 -.20* .12 -.52** 10.17 .80 .64 .00 
Red colour numbers indicate statistically significant correlation regression analysis 

To summarize a large quantity of data, we have also shown the results of predictors of social 
participation by frequency in Figure no. 1. 
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Figure 1. Predictors of social participation in students with CP in primary schools by frequency and 

representation by the type of the tasks. 

4.1 Discussion 
Our results correlate with the results of previous studies [16, 17, 21, 23, 28] where the authors refer 
primarily to the level of motor functioning (gross and manual) and then to intellectual capacities of 
students with CP as the most important predictors for their participation in the school environment. 
Research has also shown that writing ability plays a great role in participation, given the great 
dependence on manipulative skills and participation in most of the school activities. Writing ability is the 
most complex form of manual activities, for the performance of which it is necessary to meet some 
sensorimotor conditions, namely the development of visual perception, fine motor skills, attention, 
memory, orientation, and lateralization, which are the result of complex nervous mechanisms [36]. This 
finding might allows us to ask, we can ask a new question for further research: To what extent does 
each of these components affect the overall participation of students with CP?  The factor type of school 
showed that there is a higher participation of students with CP in Czechs mainstream primary schools 
than in schools for students with SEN. The reason for this result may be a significantly lower level of 
cognitive and gross motor skills, for which the students with CP in the Czech Republic are enrolled in 
schools for children with SEN. Therefore, we do not consider the school type factor in this research to 
be unequivocally proven in the participation of students with CP in the school environment and we 
suggest a deeper research analysis. The presence of epilepsy has been shown as a predictor of 
performing a cognitive-behavioral task – Safety which corresponds with Voorman´s [17] and Schenker´s 
[16]. They believe that the presence of epilepsy affects social life and communication and reduces the 
level of participation of students with CP in the school environment.  

The predictor without recorded significance in all analyses is the visual status of students with CP. The 
reason could be an insufficient sample of students with CP, which could not bring objective results. We 
would recommend further research concerning this predictor and the participation of students with CP 
in the school environment in a larger sample of students with different visual disorders. Our research 
has shown that the predictor speaking ability is not as highly correlated with school participation as in 
the case of other studies [1, 4, 28]. It could be explained by the influence of other predictors affecting 
speech, given that we used regression analysis which takes into account the interactions between all 
the predictors examined. The expressive speech we examine in the research is the part of motor 
functions, respectively, the motor function took the role of a mediator in speech as a predictive variable. 

We have determined that adequate participation in the school environment requires successful 
mastering of activities in multiple domains, i.e. successful participation in the school environment 
requires some different developed, primarily individual abilities, the combination of which enables 
independence in the performance of non-academic school activities. The diversity of our results is by 
the nature of CP characterized by a wide range of impairments. Therefore, it is expected that the 
participation of students with mild impairments is generally achieved to a greater extent, while students 
with multiple disabilities tend to have greater restrictions on participation in the school environment. 
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5 CONCLUSIONS 
This study shows that the participation of students with CP in school activities is positively correlated 
with the level of their manipulation skills, gross motor functions, and intellectual abilities. Handwriting 
skills, age of students, and type of school have an impact on students´ participation to a lesser extent, 
while the presence of epilepsy and gender have an impact on students´ participation each in one of the 
school activities. We also pointed out that the speech skills and visual status do not show a statistically 
significant effect on the participation of students with CP and require further examination on a larger and 
more representative sample of students with CP. 

Our research has shown that the development of predictors - individual abilities, especially manual, 
gross motor, and intellectual skills - is important for the successful involvement of the students with CP 
in the school environment. Given that the most common focus of customized educational programs is 
on reducing or compensating functional limitations of students with CP, it is very important that non-
academic activities, in addition to academic ones, be included in the assessment of students' abilities. 
In this way, experts in working with these students will have more complete knowledge of their 
functionality and thus provide more adequate individual support to successfully overcome their 
academic and social challenges. We are aware that in this area it is necessary to examine in more depth 
other factors that affect the participation of students with CP in basic education so that complete 
conclusions can be formulated. One of our proposals is to research the influence of environmental 
factors on the participation of students with CP in primary schools (eg architectural barriers, attitudes of 
teachers and parents, accessibility of transport, etc.). 
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THE INTERNATIONALIZATION OF UNIVERSITIES IN CANADA: 
RATIONALES AND STRATEGIES IN CROSS-BORDER 

PARTNERSHIPS 

M. Uzenat 
University of Montreal (CANADA) 

Abstract 
Nowadays, internationalization has become one of the main trends of university development. The 
growing interest regarding the international dimension of higher education (HE) is visible in the literature 
as well as in the high number of strategic plans, policies, funding and programs adopted by universities 
in order to support their internationalization. In Canada, over the years, the rate of foreign students 
enrolled and outgoing students has grown along with the number of joint research projects. In line with 
the intensification of international exchanges and governmental supportive policies, internationalization 
has become an important part of Canadian universities strategies [1]. 
However, developing successful and sustainable partnerships is not an easy task. In fact, university 
administrators are facing a growing number of challenges at different stages of a partnership life cycle 
such as understanding each other's culture, coping with resource limitations and addressing issues of 
power as well as unequal flows of students' mobility. 
Additionally, the literature indicates the existence of a paradox regarding the integration process of an 
international dimension into universities, which is framed by commercial logic as well as a broader 
commitment of student learning and global citizenship ([2][3]).  

Based on the qualitative and case study research methodology, this study aims to explore rationales 
and strategies in cross-border partnerships, from the perspective of Quebec’s university administrators. 
Despite the extension of market-based logics, we state that the strategies and practices emerging from 
the study of the management of international partnerships show great examples of how universities deal 
with their international development in a more collaborative way. At the institutional level, this study 
identifies the existence of a relative balance between market-based and symbolic rationales and 
demonstrates that different discourses of rationales are driving the elaboration and implementation of 
partnerships. Furthermore, it highlights that administrators’ practices are driven by a combination of 
symbolic and pragmatic rationales and that they imbue different meanings to a same strategy.  

Keywords: internationalization, cross-border partnerships, strategy, rationales, universities, Canada  

1 INTRODUCTION  
Canadian universities are intensifying their international activities, to respond to the high demand to 
engage in international collaborations of all kinds (joint ventures, joint degree programs, branch 
campuses, among others). They are active through the promotion and the implementation of several 
activities, be it international research projects, outgoing and incoming mobility, cross-border education 
or assistance for emerging countries [4]. 

As a matter of fact, a survey conducted by AUCC in 2014 showed that Canadian institutions’ most 
common top 5 priorities is international undergraduate student recruitment (70%) [1]. Across Canadian 
universities, the results demonstrate a strong commitment to international engagement.  
However, provincial variations regarding this process exist, as the findings of studies conducted in Ontario 
and British-Columbia have shown ([5][6]). In Quebec, where French is recognized as the province’s official 
language, the internationalization of universities varies from institutions depending on the language of 
instruction (French-language or English-language universities), geographic location (metropolitan or rural) 
and the academic field of the activities that are developed. In fact, higher education in Quebec is available 
both in French and in English and the province is hosting 14 French-speaking universities and 3 English-
language institutions. Therefore, it creates contrasting challenges inside the higher education system. 

According to the definition of Jane Knight, the internationalization process is defined as “the process of 
integrating an international, intercultural or global dimension into the purpose, functions or delivery of 
post-secondary education” ([7] p. 2). As mentioned by Knight, the features of this process (rationales, 
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benefits, activities and stakeholders) diverge across institutions. In short, internationalization can be 
interpreted in different ways. In this study, we focus on the case of academic cross-border partnerships, 
which are one of the components of the internationalization process of HE as well as on the strategies 
deep-rooted in the management of those partnerships. In this light, this study aims to explore rationales 
and strategies in cross-border partnerships, from the perspective of Quebec’s university administrators. 

Our conceptual framework draws upon two concepts. Primarily, it focuses on the concept of “rationales” 
as defined in Knight ([8]) so as to highlight what are the drivers of cross-border partnerships. In her 
studies, Knight ([8]) stresses that distinct institutional-level rationales emerged and are currently driving 
the internationalization of universities, including institutional profile and reputation, student and staff 
development, income generation, strategic alliances as well as research and knowledge production.  
Additionally, Canadian empirical studies have shown that, despite a growing interest for market-based 
rationales at institutional level, Faculty members engage in international activities for personal motives, 
after being inspired or counseled by someone who already has participated in an international learning 
opportunities ([9]). They are also driven by academic rationales, such as enhancing quality and 
expanding the scope of their responsibilities at an international level.  

Following Knight’s definition of what is a “strategy for internationalization”, which refers to both program 
and organizational international initiatives, this study seeks to investigate the institutional changes 
generated by the internationalization of higher education, through the lens of the strategies developed 
by administrators. It appears that different types of strategies can be implemented to support sustainable 
and successful partnerships, such as expressed commitment at all levels (Faculty, staff and senior 
leaders), appropriate financial support and the recognition of an international dimension in universities 
planning, policies and mission statements [7].  

As we chose the context of international partnerships, our conceptual framework also relies on the results 
of empirical research investigating best practices for success in international partnerships. Indeed, the 
second body of literature that is useful for our study comes from empirical results from university 
partnerships analysis. This literature yields a practical framework to deeper understand best practices for 
success in international partnerships building and management in order to sustain long-term linkages.  

This literature on success factors in international partnerships has pointed to the growing influential role 
of both tangible and intangible factors. On one hand, tangible factors refer to financial and political 
support given by different internal actors, be it at the department, the Faculty or the institution level and 
to financial incentives to foster professors’ mobility within the partnership (when it takes to implementing 
a program, for example) [10]. On the other hand, intangible factors relate to trust, commitment, 
communication, mutual understanding, clarification of expectations, the role of champions and flexible 
agreements ([11][12][13]) 

In short, our study is based on the following conceptual framework (see table 1), which is a combination 
of theoretical studies and empirical research results from two body of literature: rationales and 
international partnership strategies.  

Table 1. Conceptual framework 

Concepts Definition  Dimensions  
Rationales  How universities and 

administrators justify their 
courses of action [14] 

- Institutional profile and reputation 
- income generation  
- student and staff development 
- personal motives (personal growth, counseled by someone, etc.) 
- strategic alliances 
- research production  
- institutional legitimacy  
- enhance quality   
- mutual benefits  

Strategies for 
internationalization 

Program and organizational 
initiatives [8] as well as 
tangible or intangible [10]  

- Communication  
- intercultural  
- human resources 
- governance 
- operations  
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This study was informed by the two following questions:  

- How do Quebec university administrators engage in international partnerships? 
- How do they justify their implication and what kind of strategy does it involve? 

2 METHODOLOGY 
This study follows a qualitative research design and draws on the case study methodology to examine 
how university administrators develop strategies for the purpose of supporting more sustainable 
international partnerships. The method design we chose is relevant to explore participant’s perceptions 
of their role in managing such partnerships.  

Our data comes from two sources of evidence: documentary sources (strategic plans of internationalization, 
agreements and website contents) and semi-structured and in-depth interviews with two groups of 
participants (international advisors and high-level office administrators). To select the participants, we used 
a purposeful sampling. We interviewed 9 participants from 3 separate French-language universities and 1 
participant from 1 English-language university. 5 participants were asked to express their participation in a 
development assistance project whereas the rest of them shared their experiences about their involvement 
in mobility and research partnerships. 

We used a hybrid process of deductive and inductive analysis. Our initial coding relied on a codebook 
we developed from our conceptual framework, including a precise definition of each code. Through the 
coding process, new codes derived from the data. We incorporated them in order to progressively refine 
the codebook.  

3 RESULTS 
The research shows that despite the fact that an extensive literature describes an economic-related 
rhetoric regarding the internationalization process (especially when it takes to recruiting international 
students), it is clear that, according to our sample, symbolic rationales, such as global citizenship and 
personal growth drive internationalization. More importantly, it highlights several strategies that can lead 
to more sustainable institutional relationships. We will present our main findings regarding the rationales 
and strategies that drive the internationalization process of Quebec’s universities. 

3.1 Rationales 
Broadly speaking, in terms of rationales, the participants mentioned building their institutional global 
ranking and reputation, the need to enhance research, generating revenue, the development of staff’ 
and students’ international competencies and global perspective. 

3.1.1 A balance between pragmatic and symbolic rationales  
Consistent with the definition of Knight [8], we found that rationales are tied to recruiting international 
students and supporting research collaborations. Indeed, international partnerships, through research 
collaborations, are also framed as a solution to solve global issues such as climate crisis and 
sustainability.   

Furthermore, almost every participant spoke of rationales in terms of generating revenue thanks to 
undergraduate tuition fees. In fact, in Quebec, within the context of competition for attracting 
international students, tuition fees for international undergraduate students represent direct economic 
benefits for institutions as they are higher than national students' tuition fees. On a related note, 
concluding international partnerships might be an economic investment for universities if it generates 
further mobility after the end of the partnership. Additionally, participants all spoke about their 
commitments to enhance global awareness, broaden international perspectives and foster intercultural 
competences among students.  

However, Knight’s typology minimizes both rationales in the context of building and managing 
international partnerships and the intrinsic rationales that go along with personal experiences of 
administrators (such as enhancing the international experiences of students or of a team project). 
Indeed, one prime element of our results is the focus on enhancing the international experience of 
academic members as well as domestic and international students. To achieve that, three participants 
reported that they seek to build complementary partnerships in terms of training content offered to 
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students. This observation highlights the fact that international partnerships are building with the purpose 
of addressing mutual priorities.  

Besides, administrators are more likely to respond favorably to a partnership request if it is consistent 
to the goals, activities, scope of action and research focus for their universities. Moreover, we found that 
a rationale is more likely to be prioritized by an administrator if it is perceived as a priority for the 
institution itself. In this way, we found a relative convergence between administrators' rationales and 
their institution of affiliation which can be explained by the high-level position administrators we 
interviewed occupy within their own institution. They also argued that the creation of a partnership needs 
to be clearly consistent with the mission of the university.  

To sum up, most administrators combine symbolic benefits of enhancing international experience and 
cultural understanding, with revenue generation and reputational prestige. 

3.1.2 Same rationale but multiple meanings 
More importantly, our findings reveal that administrators associate the same rationale with multiple 
meanings. One prime example is that the participants engaging in the international development project 
shared that they aim to strengthen cooperation links with long-time partners. They associate different 
meanings to one single rationale. On one hand, they seek to enhance their institution’s reputation in a 
world region and, therefore, accumulate social capital, in the form of world-wide or regional reputation. 
But on the other hand, mobility (as part of an exchange program or an agreement where participating 
students are not required to pay tuition fees at the host institution) might foster participating students or 
their colleagues to enroll in regular programs which involves student tuition fees. An additional example 
is that even if administrators admit that recruiting international students is a source of revenue, it also 
benefits their institutions in terms of adding a diversity of perspective into the classrooms. 

In addition, the choice to partner with an institution is also based on a number of less regulated drivers, 
including the institution’s reputation and its credibility in the international scene as well as trust-related 
factors (for example, the ability to respect contractual clauses in cooperation agreements).  

Finally, despite the division we often find in the literature between pragmatic and symbolic rationales, 
internationalization activities are imbued with a combination of distinct types of discourses. Our findings 
reveal the complementarity links existing between those rationales. For instance, when university 
administrators engage in attracting and recruiting international students they aim to improve international 
profile, to generate income but also to foster intercultural contacts on campuses. 

3.2 Strategies 
Our analysis suggests that administrators develop strategies to respond to the challenges they are 
facing, be it limited financial support or a lack of leaders’ support. Furthermore, they connect their 
strategies to the implementation of more sustainable partnerships.  

3.2.1 Internationalization and institutional changes  
With respect to forging cross-institutional partnerships, it appears that strategies are often associated 
with three scope of action: governance, human resources management and communication.  

Firstly, the synergy between a centralized model of internationalization and a decentralized one is seen 
as an efficient strategy of governance. In other words, at the bottom level, the creation of partnerships 
should be built on interests and motivations of staff’s Faculty and professor-researchers in order to get 
their support. At the top level, it needs to go along with a strong senior-level administration support from 
Provost, international officers, Chancellors and University Presidents, among others. The mixture of top-
down and bottom-up approaches creates a balance between both levels that facilitate partnerships 
implementation and sustainability. One of the participants shared that, over the years, his university has 
implemented a specific procedure to ensure the appliance of the motivation principle. 

Secondly, participants also established that, at the institutional level, being a more flexible and 
supportive administration fosters the motivation of staff Faculty and professor-researchers to engage in 
international opportunities. For instance, having created agreement templates within which the project 
holder only has to fill in the information related to his project is a way to make administrative processes 
more flexible.  Administrators also drew attention to the role of champions or what they call “intercultural 
agent”, whose role seems to be important at distinct stages of the partnership cycle. For instance, at the 
very early stage of it, counting on an “agent” with an established network in a country or a region helps 
to find compatible partners and, furthermore, to create the condition of trust necessary to forge cross-
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institutional partnerships. In addition, once the agreement is signed, champions can influence their 
colleagues and students to engage in international activities and convince them of the benefits of 
studying abroad. According to our participants, champions usually have former international 
experiences or are leaders in their field who believe in the benefits of engaging in international 
opportunities and whom international offices rely on to facilitate and support the implementation of 
international initiatives.  

Thirdly, participants commented on the importance of cultural mutual understanding and clear 
communication processes. For instance, one participant shared that he always asks his partners about 
preferred modes of communication to avoid any misunderstandings.  

Finally, there was a relative consensus among participants that many challenges stemmed from limited 
financial support. Indeed, participants expressed that, in Quebec, governmental funds dedicated to 
finance mobility have not grown up along with the number of outgoing students.  

However, differences emerge with respect to French-language and English-language institutions within 
the Quebec higher education system itself. Indeed, the results show the existence of substantial 
differences between French-language institutions and the English-language university in terms of 
governance, partnership management and priorities. Most administrators from the language university 
reported prioritizing bottom-up initiatives whereas in the English-language university from our sample, 
priorities regarding internationalization mainly came from the Vice-Chancellor. Similarly, we found that 
internationalization strategies are tied to local contexts such as global demographic shifts and declining 
funding. For instance, three participants from French-language universities reported the existence of 
unbalanced relationships with English-speaking partner institutions leading them to be more flexible and 
to accept unbalanced exchanges as long as partnerships are seen as mutually beneficial for both 
institutions. In fact, being a minority of French-language universities in a predominantly English-speaking 
country, administrators reported the need to adapt in order to keep attracting international students from 
over the world. They also mentioned that they often bypass quota systems in order to provide access 
to more students. It appears that the English-language university takes the opposite stance and applies 
a strictly reciprocal and balanced exchanges policy with regards to students’ agreement; in other words, 
an equal ratio of student exchanges.  

To sum up, we found that discussions on international partnerships management reflect administrators’ 
specific context such as language spoken, demographic conditions and the position the actor himself 
occupies within its organization. Contextual factors play an important role in determining institutional 
strategies with regard to internationalization.  

3.2.2 Combining tangible and intangible strategies to lead to more sustainable partnerships 
Strategies that lead to more sustainable partnerships appear to be both tangibles and intangibles. In 
other words, ensuring that offices and units involved in international activities work together appears to 
be one of the main organizational strategies along with a coherent administrative support characterized 
by continuity in decision-making. In fact, a participant shared that job rotations within international offices 
is a barrier to internationalization management when decision-making and priorities fluctuate constantly. 
On a related note, our findings outline the role of social capital in building cross-border partnerships. In 
cultures which highly value socialization processes, negotiations often carry on around a dinner table or 
a drink. For example, a participant shared that, in China, building a partnership generally includes 
spending time getting to know each other outside the office.  

Finally, the results are consistent with previous studies regarding the fact that a collaboration often starts 
with linkages a researcher or a professor has already developed with a foreign colleague. As a 
participant reported, it begins in congress, in social events of all kinds, that lead people to share 
expertise, ideas and to network. The results show that the sustainability of a partnership often relies on 
personal linkages. 

In short, our study emphasizes: 1) the importance of mutual commitment, 2) the respect for subjective 
aspects in the relationship such as trust, humility, empathy, mutual learning and more objective aspects 
like establishing coordination mechanisms and meeting deadlines, and 3) a "win-win" partnership where, 
despite asymmetries, partnerships meet the expectations of all partners.  
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4 CONCLUSIONS 
As previously noted, internationalization serves a variety of purposes, be it economic or academic 
rationales. Our findings are consistent with prior researches indicating that a combination of distinct 
rationales drive internationalization and that their relative importance depends on institutional priorities 
framed by universities. More importantly, the results highlight several strategies that shape the 
persistence of the relationships, most notably the role of champions, having officers in charge of 
promoting international opportunities and tracking financial opportunities, the role of social capital and 
the ability of administrators to cope with intercultural differences.  

Even if the results cannot be generalized, the findings have important implications for the development 
of further international collaborations between universities. In fact, it provides insights into the strategies 
that can be linked to more sustainable partnerships. As mentioned, in terms of rationales, it shows the 
existence of a balance between symbolic commitments (intercultural awareness and global citizenship) 
and more economic and strategic-related drivers, drawing on reputation and revenue generation. 

As noted earlier, this paper provides insights into experiences and perceptions of university 
administrators. We state that more research needs to be done in order to deeper understand other 
stakeholders’ experiences such as students and professors and how strategies are rationally bounded 
within their context. In fact, previous studies conducted in France and in Brazil have shown that 
internationalization raises issues of access, regarding the fact that not all students benefit equally from 
international opportunities ([15][16]). Even if this study shed light on operational problems that need 
attention and on the way administrators solve them, we were only able to interview the Canadian side. 
It would have been interesting to have access to broader data in order to better understand overseas 
partners' issues and challenges.  
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Abstract 
Today, all the countries of the world are aware of the enormous wealth that constitutes their cultural 
heritage and the dangers that threaten it. They are also aware of the multiple cultural, economic and 
social reasons that justify the continuous effort that must be made to conserve and protect it. The Council 
of Europe has attached great importance to the teaching of cultural heritage as a task of sensitizing 
young people to this phenomenon, even more so if they are future tourism professionals. 

With this in mind, this innovative teaching project, carried out in the academic year 2020-2021 
contemplates the implementation of a management strategy focused on the analysis of the different 
heritage elements, both material and immaterial, found on the university campus of the University of the 
Balearic Islands (UIB). The main reason this site was chosen is its proximity and convenience for 
teachers and students. Furthermore, the possibility of carrying out practical activities and classes in the 
open air has proven highly beneficial in times of the Covid pandemia. Finally, and most importantly the 
site constitutes an example of comprehensive heritage accessible to all students. The campus context 
has helped us to implement a strategic plan that involves all phases of the heritage management chain: 
research / documentation, conservation and dissemination. 
With this example we have tried to raise awareness and highlight good practices related to cultural 
heritage management in tourism and the use of new technologies as a complement to the traditional 
teaching methodology. It has been a joint and coordinated work between the four teachers who teach 
the six groups of the Cultural Heritage Management subject in the Degree in Tourism (an average of 
250 students per year). Considering the great importance of the tourism sector in the Balearic Islands, 
this subject aims to instill in students not only the knowledge of the importance of cultural heritage as a 
system to diversify the tourist offer, but also the need to promote sustainable and quality tourism. 

The main lines of action developed in this project, aimed at combined or blended learning, have focused 
on the study of various aspects that, as we have already pointed out, correspond to the different phases 
of heritage management: 

1 History of the university campus. Research and documentation phase. 
2 Inventory and documentation of the architectural, archaeological and ethnological heritage and its 

natural environment (flora, fauna, ecosystem and nature reserves). Research and documentation 
phase. 

3 Inventory and documentation of intangible heritage. Research and documentation phase. 
4 Possible limitations, protection norms, norms of use of places and resources. Conservation / protection 

phase. 
5 Application of new technologies for the process of dissemination of results. Diffusion phase 

These lines of action or work plan have been reflected in a series of specific measures that will be 
specified in the development of the project work or memory. 
Keywords: Education, cultural heritage, cultural tourism, new technologies. 

1 INTRODUCTION 
At the present time there is a growing awareness across the world regarding the immense value of 
cultural heritage and the dangers to which it is currently exposed. There are multiple cultural, economic, 
and social reasons that justify the need for continued commitment to safeguard and conserve cultural 
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heritage. The European Council has highlighted the importance of teaching cultural heritage as a means 
of raising awareness among young people, particularly those heading towards careers in tourism. 

Consequently, the study of cultural heritage has become one of the main topics of a tourism degree in 
Spain. This is primarily due to the need to discover alternative resources for local development and the 
transformation of areas into tourist destinations. From this cultural perspective, heritage may be 
transformed into a cultural product at the service of the economic interests of the group that owns it. 
This topic has given rise to many studies on the part of experts from different areas of social science. 
Whilst some experts stress the high added value that heritagisation can bring to an area, others are 
extremely critical and believe that converting heritage assets into tourist attractions constitutes to nothing 
less than a form of «prostitution», and perhaps not a wholly unconscious way towards the destruction 
of our traditional way of life and collective identities. Lastly, there are some experts who question the 
potential of cultural heritage in the promotion of development through touristic use (Prats, 2003). In spite 
of such views, it cannot be denied that the increasing development of cultural tourism and its value as 
an alternative product, has generated the need to carry out an adequate management from a 
perspective that guarantees both respect and protection of cultural heritage as well as its economic, 
social, and cultural development. Thus, it is not surprising that of the more than forty official qualifications 
of Tourism Degrees contemplated in Universitaria España all but one, the Universitat Rovira i Virgili, 
include one or more subjects related to cultural heritage within their courses, these being in most cases 
obligatory subjects in basic formation. 

Given the great significance of the tourist sector in the Balearic Islands, the subject of Cultural Heritage 
Management aims not only to promote the importance of cultural heritage as a system to diversify offer 
in tourism, but also the need to guarantee sustainable and quality tourism. It forms part of a subject of 
basic formation within the Tourism Degree in the Universitat de las Illes Balears (UIB) studied during 
the second term of the first-year course, which aims to provide students with a basic knowledge of 
cultural heritage and its management. In other words, the primary objective of the subject is to provide 
students with the necessary instruments for the knowledge and comprehension of the interactive 
processes between the tourism sector and cultural heritage, with the aim of striking a balance between 
both sectors. 

During the 2019-2020 academic year the sanitary crisis caused by COVID-19 made us reconsider our 
teaching methods and rethink our assessment system for the subject. Based on this experience, the 
four professors that teach this subject, consider that there is a need to establish a coordinated style of 
teaching that contemplates the present sanitary problem as well as addressing an inevitable 
technological future. We must not forget that the development and implantation of ICT has led to 
significant changes in different personal fields and clearly, in teaching also. The information era calls for 
a change in attitude and concept which requires experimenting with new teaching methods, whilst 
respecting traditional forms. Consequently, in pursuit of a combined or blended teaching method and 
without radically changing the traditional method, we opt for a systematical use of new technologies 
supplied by the Aula digital - online classroom - provided by the UIB. 

This teaching project has materialised as a practical activity during the academic year 2020-2021 and 
consists of the initiation of a strategy of management centred around the analysis of different heritage 
elements, material or immaterial, located on the university campus of the UIB. We have chosen this 
place as a field of work for different reasons: for its proximity and convenience for professors and 
students; for the possibility of practical activities and classes in the open air, an important advantage in 
times of the Covid pandemia; finally, and most importantly, because a study of such characteristics has 
not been done before, and it constitutes an example of integral heritage accessible to all, particularly to 
members of the university community. As a result, the context of the university campus has allowed us 
to implant a strategic plan to activate all phases of the heritage management chain: investigation, 
documentation, conservation, and diffusion. With this initiative we intend to raise awareness among 
students regarding good practices in cultural heritage management in tourism and of the advantages of 
ICT as a complement to traditional face-to-face teaching methods.1 

The main objectives of this initiative are as follows: 

• To define the basic concepts of heritage management through improvements in patrimonial 
resources at the UIB campus. 

 
1 This activity has been carried out with the support of UIB area of Institut de Recerca i Innovació Educativa (IRIE). Applications 

for grants for innovation and improvement projects for quality teaching. Academic year 2020-2021 (PID202145). 
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• To raise awareness among students regarding good practices related to heritage and cultural 
tourism. 

• To promote not only the importance of knowledge of cultural heritage as a system for diversifying 
offer in tourism, but also the need to encourage sustainable and quality tourism. 

• To develop the ability to systematize data using ICT and in particular, by using the digital 
resources provided by Aula digital to investigate the possibilities offered on social media to 
promote and publicise cultural activities included in a comprehensive management plan. 

Before addressing the foundations of the investigation and as part of the teaching material given to 
students, it was considered essential to provide some background information on the history of the 
Balearic university institution, the verification of the UIB campus, and an introduction to its most 
significant patrimonial resources by means of a theoretical framework. 

2 THEORETICAL FRAMEWORK 

2.1 University of the Balearic Islands. The UIB campus 
In order to trace the origins of the University of the Balearic Isles, it is necessary to go back to the year 
1483, the date in which King Ferdinand the Second of Aragon authorised the Estudi General Lul·lià in 
Palma de Mallorca.  Although the university dedicated to Ramon Llull was founded in 1483, it was not 
fully functional until 1694, the year in which it´s double patronage: royal and papal commenced. It was 
made up of four faculties: Law, Philosophy, Theology and Medicine. The Estudi General Lul·lià was in 
use until 1829, when after an intense debate between the Spanish Government and the Majorcan 
society, it was abolished. From then onwards inhabitants of the Balearics who wished to do higher 
studies had to move firstly to Cervera (Lérida) and later to Barcelona. The inhabitants of the Balearic 
territories were not able to enjoy having a new institution dedicated to higher studies until 1949 when 
the Estudi General Lul·lià was re-founded under the patronage of Barcelona University (UB). For some 
time, it was possible to study Philosophy and Philology courses acknowledged by the UB. In 1972 the 
two first modern colleges were created: Science (dependent upon the Autonomous University of 
Barcelona) and Philosophy and Arts (dependent upon the University of Barcelona). These studies were 
installed provisionally in Son Malferit and in the Old Paul's college in Palma de Mallorca, respectively. 
Later the Law college was created which was situated in the building in Sa Riera, in Palma. These 
colleges were segregated from their respective universities in 1978 creating, in conjunction with the 
already existing Escola Normal, the University of the Balearic Islands. 

The construction of the UIB campus as we know it today started in 1983 in an area situated alongside 
the Valldemossa road, between the former Majorcan mansions of Ca´s Jai and Son Lledó, in the Palma 
de Mallorca district. It is a rural environment between the populated areas of Son Espanyol and Sa 
Garriga which occupies an area of one hundred hectares, fifty-two of which, in accordance with a new 
special plan, correspond to a nature reserve. Within its NW limits this includes a part belonging to the 
Area of Special Interest (ANEI) known as the foothills of the Tramuntana Mountain range. 

The decision to build the campus on this site was not free of controversy. Not everyone agreed with 
distancing the university from the city, nor with the idea of creating a rural American style University. 
Some people defended the idea of constructing the new campus in Palma city centre. 

The actual UIB campus has been fully operative since 1993 when studies which were still taught in 
Palma were transferred to the new site. Nowadays all colleges and administration are located in this 
area, even though the building situated in Sa Riera, in Miquel dels Sants Oliver street, is still used. 

Apart from the pre-existing buildings in the campus that reflect traditional Majorcan architectural style 
and that have been adapted for their present use (Son Lledó, Cas Jai, Ca Ses Llúcies, etc.), new 
constructions have been built progressively as new studies have been implanted at the university. One 
of the institution's customs is to baptize new campus buildings with the names of important cultural and 
scientific figures of Balearic Society: Ramon Llull (Palma, 1223-1316), Anselm Turmeda (Palma, 1352-
Tunisia, 1430), Beatriu de Pinos (Principality of Catalunya, 1433-Palma, 1485), Gaspar Melchor de 
Jovellanos (Gijón, 1744- Puerto de Vega Navia, 1811), Mateu Orfila i Rotger (Mao, 1787-Paris, 1853), 
Arxiduc Lluís Salvador (Florencia, 1847-Bohemia, 1915), Guillem Cifre de Colonya (Pollença, 1852- 
Lyon, 1908), Antoni Maria Alcover i Sureda (Manacor, 1862- Palma, 1932), Guillem Colom Casanovas 
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(Sóller, 1900-1993) or Bartomeu Rosselló Porcel (Palma 1913- Brull, 1938).2 Generally speaking, there 
is a tendency of establishing a relationship between the  figure and the academic activity applied within 
their named building; in this way, the Philosophy and Arts College building is named Ramon Llull and 
the Tourism College, Arxiduc Lluís Salvador. 

 
Figure 1. «Son Lledó» building (UIB campus). 

2.2 Typologies of the traditional Majorcan architectural buildings present in 
the UIB campus 

On the UIB campus you can find various examples of traditional Majorcan architecture. These 
correspond to typical examples of Majorcan rural housing: possessions (manor houses), farmhouses 
and small homes. 

The possessions have their origins in the rafals (summerhouses) and alqueries (farmsteads); land 
properties of certain dimensions in which the island of Mallorca was divided under Islamic rule. This 
organization of rural properties was established after the Christian conquest when lands were distributed 
between the barons who had helped the King in the conquests. However, as centuries went by some of 
these properties were sub-divided. The term possessió was consolidated as a reference to the most 
relevant properties. A large part of these possessions were owned by city noblemen and gentlemen who 
commercially exploited them through a leasing system.3 In each property the set of buildings forming 
the possessió were the centre of activity, where proprietors and workforce lived. 

Two examples of this type of house can be found in the UIB campus. Son Lledó and Cas Jai. Son Lledó 
would be an example of a stately manor with gardens, whose buildings are organized in various sizes 
with three floors which together configurate an «L» shape. Cas Jai is a more modest manor house with 
only a single floor rectangular building with three more annexes organized in a linear way, and the 
remarkable porch for carriages which is covered by barrel vaults. 

 
2 See campus map in https: www.uib.cat/lauib/visitants/localitzacio/campus/edificis/ 
3 «La Universidad de Islas Baleares rehabilita Ca ses Llúcies convirtiéndola en un laboratorio de innovación bioclimático». 

https://cutt.ly/7Wl4jSi [search: 3-9-2021]. 
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Figure 2. Cloister of Santa Catalina the Sena in the «Ramon Llull» building (UIB campus). 

The farmhouse is the centre of the family-run agricultural holding, hence its name. It is characterized by 
having two corridors, two floors and a double-sided roof. Ca ses Llúcies and Can Jeroni (or Can Caragol) 
are examples of this type of building in the UIB campus. Ca Ses Llúcies has recently been reformed and 
refurbished although it was originally quite a humble farmhouse. Can Jeroni is situated opposite the 
Archiduque Luis Salvador building, which is in rather a bad state, abandoned and covered in vegetation. 
It is a typical example of a traditional farmhouse with more architectural development than that of Ca 
Ses Llúcies. 

Finally, in the UIB campus, we can also find an example of a typical small Majorcan house, situated 
behind the «Ramon Llull» building. The traditional architecture of these buildings was used as temporary 
habitats for labourers. They have only one rectangular floor with a one-sided roof. The presence of these 
buildings in the territory is closely linked to small agricultural plots. 

 
Figure 3. Left: remains of the «Lonja» of Palma, currently located on the premises of the «Ramon Llul»l 
building (UIB campus). Right: reconstruction (created from the remains) of a large picture window of the 

«Lonja». By Josep Morata Socias. 
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2.3  Constructions of traditional hydraulic systems in the UIB 
Mallorca has a typically Mediterranean climate which produces long drought seasons with a relatively 
sparse and irregular rain gauge. Furthermore, it does not have any rivers to provide a continuous surface 
water flow. Evidently, water has been indispensable for supplying both humans and livestock.  
Consequently, all of these factors have meant that since prehistoric times Majorcans have been obliged 
to build deposits for storing rain water as well as other systems to make the most of groundwater. 

During the period of Islamic dominance much progress was made in the engineering field to take 
advantage of ground water. In this era, hydraulic systems were developed through a canalization 
network which distributed water from the source to the different places of use. These systems continued 
in use and were extended after the Christian conquest and onwards. Various types of water storage 
tanks and other systems were also built to collect rainwater that ran over ground and that came from 
the rooftops of the buildings. The groundwater was stored in tanks and used for watering livestock. 
These tanks were known as cisterns (aljubs o aljupets) if they were covered and ponds (safareigs) if 
they were uncovered. On the other hand, the better quality water off the roofs was used mainly for 
human and animal consumption and was stored in cisterns. Both the cisterns and aljubs are 
underground tanks which have a curbstone on the surface of the ground with a surrounding wall which 
goes around the mouth of the tank, and which allows it to be closed and prevents people and animals 
from falling in. A pulley is generally used along with a rope and bucket to extract the water. 

In the UIB campus grounds there are not only examples of cisterns, ponds and tanks but also two of the 
most important Majorcan hydraulic systems; the Font de la Vila4 and the Font de´n Baster5, both 
declared an asset of cultural interest (BIC) by the Majorcan Council (Consell de Mallorca). 

The Font de la Vila sprouts from an eight metres deep cavity near to kilometre 7.9 on the Valldemossa 
road.  As well as the water spring, an irrigation ditch (acequa-síquia) can also be found, on the way to 
Palma which is partially covered and has a variety of widths.  Up to the outskirts of the city, the ditches 
go through the university grounds and various estates: Son Ripoll, Son Guillot, Son Pons de la Terra, 
Son Tugores, Son Cabrer, Can Granada, etc. In this area the water from the ditches powered various 
water mills in the past. On the land next to the water spring a large reservoir was formed (bassa) with 
vegetation specific to wetlands and to riverside woods. Currently the main part of this former wetland is 
found inside the campus where some characteristic species of vegetation are conserved; alamos, 
canes, reeds, etc. La Font and Síquia de la Vila go back to the Islamic era, whose function was mainly 
to supply water to Medina Mayurqa (the city of Palma). 

The Font de’n Baster, also of Islamic origin, for its part, was also the seed of a very extense and 
complicated hydraulic system which eventually extended for more than twenty kilometres, with various 
ramifications, reaching up to Palma. This hydraulic system connects with two of the most important 
systems in the municipal area; the Font de la Vila and the Mestre Pere sources and irrigation ditches.  
In medieval times it supplied many flour mills amounting to thirty-two in total and permitting the irrigation 
of the extensive areas through which it passed. Many landowners had a right to the water. Precisely one 
of the properties which has had rights over the water from the Font de’n Baster irrigation ditches is Son 
Lledó whose property occupies a large extension of the UIB campus. A branch of the irrigation ditch 
passes the Valldemossa road and reaches the large reservoir from which the water is distributed to the 
campus. Years ago, the reservoir water was used for watering the orchard and gardens of the properties. 
which is still preserved. Currently, the orchard is dedicated to the cultivation of citrus and other fruits. 

 
4 On the 5th of December 2006 the Font de la Vila hydraulic system in Palma was declared an asset of cultural interest (BIC) by 

the Majorcan Council with a Monument category, in recognition of its historical, technical, and ethnological value. The protection 
affects the whole irrigation ditch along with all mills remains, as well as zones of right of way on each side of the channels. See 
the declaration of BIC by the Mallorcan Council dossier in:  https://www.boe.es/boe/dias/2007/01/19/pdfs/A02826-02828.pdf 
[search: 3-9-2021].  

5 On the 25th of August 2005 the Font de’n Baster was also declared BIC by the Majorcan Council, with a monument category in 
recognition of its historical, technical and ethnological value. The declaration affects the source of the whole irrigation ditch plus 
hillsides, all the mill remains, as well as both zones of right of way on each side of the channels. See the declaration of BIC by 
the Majorcan Council dossier in: https//www.boe.es/boe//dias/2005/09/23/pdfs/A31704-31705.pdf [search:3-9-2021]. 
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Figure 4. Remains of the «Sa Font de sa Vila» hydraulic system. 

3 METHODOLOGY 
The project for the design of educational strategies to improve quality and coordination between different 
class groups in Cultural Heritage Management on the Tourism Degree of the University has been carried 
out during the 2020-2021 academic year and has contemplated the implementation of a management 
strategy centered upon the analysis of the different cultural resources located in the UIB university 
campus. It has been a coordinated and joint effort between students and the four professors who teach 
the three groups of this subject in the Tourism Degree (Mallorca), the Tourism Degree (Menorca) and 
in the GATU and GET2 grades (a total of 227 students per year). Although totally coordinated, each 
professor has been responsible for the instruction and supervision of the tasks done by their own pupils. 

The campus framework has allowed us to implement a strategic plan to activate all stages of learning 
in the heritage management chain: investigation/documentation, conservation and diffusion. As a result, 
the main lines of action are centred on the study of various aspects that correspond to the different 
stages that heritage management takes into account. 

1 History of the University campus. Origen and process of formation/creation, initial services; oldest 
faculties and studies; early buildings and pre-existing infrastructures reformed for university use 
(Cas Jai, Son Lledó, etc.); and architectural, archaeological and ethnological elements of 
historical buildings guarded or integrated into the new campus buildings (cloister arches in the 
Santa Catalina de Sena convent, parts of the old windows of the Palma fish market, etc.) 
Investigation and documentation stage 

2 Inventory and documentation of architectural, pictorial, sculptural, archaeological and ethnological 
heritage in its natural environment (flora, fauna, ecosystem and nature reserves) The BIC of the 
Font and Síquia de la Vila and other traditional architectural and hydraulic constructions. 
Investigation and documentation stage 

3 Inventory and documentation of immaterial heritage. Investigation and documentation stage. 
4 Possible limitations, protection regulations, rules for the use of sites and resources, conservation 

and protection stage. 
5 Application of new technologies, for the result dissemination process. Diffusion stage. 

These lines of action or work plans have taken shape with the implementation of a series of specific 
activities by the professors: 

• Design of teaching materials and establishment of protocol for the development of unitary and 
consensual practical actions by the students. 
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• Elaboration of teaching documents and informative material about the university and its 
environment as a whole and its most significant heritage resources. (traditional buildings, 
hydraulic constructions, Font de la Vila, Font d´en Baster, etc.). 

• Design of two types of catalogue cards, one to make an inventory of the most outstanding 
elements of material heritage (buildings, awnings, sculptures, graffitis, etc.) and another for 
immaterial heritage (characters after whom the buildings are named). 

• Scheduling a conference given by Gabriel Ordinas, Majorcan Council heritage technician 
specialised in ethnological heritage – The Font de la Vila hydraulic system. 

• Design of an anonymous survey to be distributed among students (online activity – Aula digital) 
at the beginning and end of the course, in order to find out any changes of opinion experienced 
in heritage matters after taking the course. 

• Exploration of all activities and courses offered by the Aula digital: storage and classification of 
teaching material (resources site map, catalogue cards, informative documents, bibliography, 
websites. etc.); forums; evaluation of student progress. 

• Creation of a closed Facebook group («Gestión del Patrimonio Cultural_UIB») with the intention 
of interconnecting all groups to interact and share information, comment and value the progress 
made among the students themselves, as well as hashtags (#gestionPC2021 #VisitCampusUIB) 
to reference information in this and other social media platforms (Instagram, Twitter, etc.). 

In this case, the main activity carried out by the students, divided into groups of three/four people, 
consisted in inspecting and analyzing the heritage resources in one of the campus buildings, allocated 
to each group by their corresponding professor; the completion of catalogued cards; a display of work 
and information in an exhibition with the results of their research which was presented to their peers and 
professors. The monitoring of students’ work has been carried out through two orientative tutorials with 
ECTS credits during practical classes. 

4 RESULTS 
We believe that this methodological approach, which has required complex monitoring work and 
coordination between parts, has been highly compensated by the benefits achieved, not only as far as 
students and professors are concerned but also the entire university community. In general, participating 
in a project of this nature has been very motivating for the students, making them feel engaged as 
participants and consequently highly implicated in «learning by doing». If one takes into account the fact 
that students  will spend their most important years of university education here at the UIB, it is a great 
achievement to see that their involvement and knowledge of the university campus has made them feel 
that it is more «their own», thus they will protect and disseminate the heritage assets inferred for their 
enjoyment along with the appreciation of cultural heritage.  

In general, we consider that the main objectives proposed have been fulfilled. 

1 Knowledge and enhancement of movable, immovable, and intangible assets in the UIB campus. 
To acquire this competence each small work group, made up of three or four students, has been 
responsible for one particular building in the campus, chosen by the professor. In addition to 
consulting general information about the campus and the action protocols supplied by the 
teaching staff, the students have searched for information about the characters who have given 
names to the buildings. They have visited the site and have selected the most relevant elements 
inside and around the buildings. Based on this information, and as a result of the practical classes, 
they have prepared a project and an evaluative public presentation, using the resources which 
they have considered the most pertinent. In this way they have made their classmates participants 
of their findings. In general, not only has their work proved to be admirable for its contents but 
also for the highly didactic and visible presentations, the majority of which have enabled all 
students to have a global knowledge of patrimonial resources of the entire university campus. 
The majority of presentations have taken the form of PowerPoint or video, even though some 
students have gone slightly further using other technical methods such as drone footage. Other 
resources used were model building, the design of digital surveys. creation of Kahoots, itinerary 
designs, websites, etc.  Many of these resources were driven by the promotion of ICT use. 
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2 Student awareness of good practice in relation to cultural heritage management in tourism. 
In relation to this point, the teaching staff have designed a survey of fifteen questions using an 
application from the Aula digital that students answer at the beginning and end of the course. The 
analysis of the answers over the same basic questions has allowed us to detect a higher degree 
of awareness with respect to cultural questions and an appreciation of heritage. We consider 
these results highly satisfactory because not only do they indicate that students have acquired 
knowledge but also that they are more closely linked to surrounding heritage, a circumstance 
which in the long run will imply a stance to safeguard and protect it. Obviously, the more society 
knows about its heritage, the more it values, appreciates and in consequence conserves it. We 
consider that raising awareness on this issue is essential, especially given the fact that our 
students are heading towards careers as professionals in the tourist sector. 

3 Acquiring the ability to share and systematize information through use of ICT. 
In relation to this objective, both professors and students have used digital resources from the 
Aula Digital to great effect. (surveys, forums, chats, exams, question sheets, qualifications, etc.). 
Pupils have also used a variety of digital media to prepare their work.  To our surprise, we have 
not obtained the results we expected from students’ usage of social media, taking into account 
that they are digital natives. The aim was that all the groups could interconnect, interact and share 
information, comment and value progress made by other groups. However, only thirty-nine 
students have joined the Facebook page, practically none of whom have provided information or 
interacted. Nor have they made use of the hashtags provided and used in other social networks. 
Despite this, as far as the teachers are concerned, the initiative has been highly useful for posting 
and commenting on news items about heritage topics and has enabled the creation of a group 
which will hopefully continue to connect and share heritage information in future academic years. 

5 CONCLUSIONS 
The actions carried out in the context of the innovative teaching project entitled «Designing educational 
strategies to improve quality and coordination between different class groups in Cultural Heritage 
Management on the Tourism Degree of the University of the Balearic Isles (UIB)» have taken place in 
the 2020-2021 academic year and have been designed, coordinated and agreed by the four professors 
who teach this subject in in the Tourism degree and in double degrees in the Balearic Islands University 
(UIB); Degree in Economics and Tourism (GET2) and the  Administration and Business Degree, 
(GATU). In general, this initiative has proven satisfactory for both professors and students. 

The results obtained in this innovative teaching project have allowed us to determine and become 
familiar with a considerable amount of the heritage resources in the UIB campus, many of which were 
unknown not only to the students but also the teachers. Past and present problems have been identified 
(protection, conservation) and possible protective measures have been assessed. Services and logistics 
have also been considered that can provide coverage not only to the university community but also 
possible external visitors (public transport resources and infrastructures, connectivity, restaurant, and 
accommodation services. sports and leisure activities, shops, places of interest nearby). Finally, and 
given the heritage interest of certain cultural assets within the campus, possible interpretative routes 
have been sketched out for future academical years; «The UIB`s characters», «The heritage linked to 
the campus´ traditional hydraulic system», «Contemporary artistic manifestations at the UIB» and «The 
campus and traditional architecture». In short, a new line of work and research has been opened which 
will have continuity in the future and will bring benefits not only to the university community but also to 
external visitors, be they residents in the Balearics or tourists from other areas. 
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Abstract 
To respond to the requirements of the modern global economy, universities need to rethink their mode 
of operation and business models through monetizing their research results, creating knowledge-based 
enterprises, and equipping graduates with the necessary skills and capabilities required to be 
competitive in the current job market and face the evolving environment needs. Besides educating 
graduates and conducting research, a “Third Mission” for universities is defined which led to the 
emergence of the new concept “Triple Helix” referring to the trio of university, industry and government 
collaborating together while maintaining their independent identities and primary roles. This contributed 
to encouraging universities to turn into an entrepreneurial structure rather than being limited to the 
education and research-based structure. Innovation in universities is a multi-faceted aspect; it is 
multidimensional, spans various pillars and encompasses different facets that interact with each other. 

Various attributes contribute to fostering innovation in universities, and in order to support its 
implementation, it is critical to understand the various factors that drive the success of this innovation. 
Innovative education is a topic of growing interest, yet there is a limitation in terms of the research 
conducted on the key influencing factors. Although a few researchers attempted to develop a list of 
criteria that lead to a successful innovation in universities, there is still scarcity in terms of a 
comprehensive list of criteria that span all the implicated areas and impact the universities’ innovative 
journeys in all its aspects, directly or indirectly. Therefore, this research aims to identify a comprehensive 
list of the underpinning criteria that drive innovation in universities to help decision-makers instill 
innovative foundations in their corresponding institutions.  

To address the objectives of the study, both literature review and experts validation have been adopted. 
In order to ensure comprehensiveness, the used literature to extract the various criteria is generated in 
a systematic way. This is followed by the aggregation and mapping of the identified criteria to various 
dimensions and the formation of thematic clusters. Finally, a validation phase has been conducted with 
experts in the field to come up with the final multidimensional list of factors. The results revealed eight 
main criteria related to innovation in universities which are human resource management practices, 
organizational culture, leadership and top management support, university strategic management, 
external collaboration, internal collaborative structure, availability of research resources, and 
educational practices. Besides that, thematic clusters grouping the related criteria are defined and the 
various elements of each criterion are identified. Finally, motivations and future research suggestions 
based on the identified factors are presented.  

Keywords: Innovation ecosystem, university, criteria, industry collaboration, entrepreneurship. 

1 INTRODUCTION 
To compete in today’s fast-paced technological world, firms must maintain a competitive edge. 
Innovation is one of the most essential strategies for them to acquire this competitive edge. In recent 
years, academics and policymakers have been particularly interested in the relationship between 
innovation and regional outcomes [1]. The importance of innovation in today's economies cannot be 
overstated, as economic development, business success, and national wealth are significant drivers of 
consumer living standards improvement [2]. Universities have evolved into an important source of 
knowledge flow in innovation structures [3]. This transformation has given the university a new 
perspective on its traditional role as a center of knowledge generation. The new positions of directing 
innovation processes and mobilizing entrepreneurial participation provide new meaning to traditional 
universities' concerns about attaining their innovative potential. 

Universities have emerged as key players in the knowledge-based economy, and they are expected to 
play an important role in supporting technological growth and innovation [4]. Collaborations between 
corporations and universities are vital in the innovation economy because they open up new channels 
of engagement with the larger innovation ecosystem. Universities, for example, are increasingly being 
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sought after to anchor a wide range of innovation activities, particularly those focusing on collaboration 
with regional innovation ecosystems. “Silicon Valley,” “Kendall Square” in Cambridge, and “Block71” in 
Singapore are just a handful of the most well-known innovation ecosystems where universities can play 
a role [5]. In addition, commercial enterprises in a wide range of industries have increasingly realized 
the importance of scientific knowledge development and technology prospects. They have also 
encouraged cooperation with universities in order to broaden their knowledge base and acquire a 
competitive advantage [6]. As a result, higher education institutions (HEIs) should adapt to these 
changes by rethinking their business models, goals, and objectives to meet market demands [7]. This 
may include providing graduates with marketable skills and experience while also creating information 
that can be shared and commercialized. 

A number of internal and external elements influence the success of innovation at universities, and these 
should be identified in order to reflect the various dimensions of innovation. These elements may 
comprise business, technological, educational, and pedagogical aspects, among others. Building the 
list of criteria requires understanding the factors that drive universities’ innovation in order to encourage 
their adoption by the different players in the innovation ecosystem. The list of criteria can be derived 
from the literature review, which provides a solid foundation for our investigation by consolidating the 
numerous criteria recommended by researchers. A validation phase with experts in the field is then 
conducted to assess the underlying success factors for innovation, their effectiveness, and sufficiency. 
This is achieved by selecting subject matters experts to review the list of attributes and the way they are 
presented, and provide feedback for improvements. 

The main contribution of this work is to propose a comprehensive and conceptual frame of reference 
depicting the success factors of innovation in universities. This is achieved through a two-step approach. 
The first step develops the state of the art referred to innovation in universities research, while primarily 
focusing on the attributes that impact its success. In the second step, a validation involving experts in 
the field is carried out to obtain the final multidimensional list of factors. 

Our main research question, which is defined to guide our research, is what are the various factors that 
drive the success of innovation in universities from the literature and from experts’ point of view? 

The remainder of this paper is organized as follows. Section 2 presents the related literature review. 
Section 3 discusses the methodology including the data collection and analysis. Section 4 presents the 
findings of the two phases approach. Finally, the conclusion and future research recommendations are 
stated in section 5. 

2 RELATED LITERATURE 
Incorporating innovation in businesses has become more than just a mean of enhancing internal 
corporate processes. Adoption of new methods aids entities in accelerating work and gaining a 
competitive advantage in the marketplace [8]. As a way of achieving innovation, firms should access 
global networks so they can both draw on established expertise and build their innovation activities. 
Such networks offer new ways to respond to the changing competitive environments and broaden the 
reach of innovative success [9]. This requires companies to establish an interconnected network based 
on collaborating with external innovation sources such as competitors, customers, and universities [10]. 
This network is known as the innovation ecosystem, which is defined as “the complex relationships that 
are formed between actors or entities whose function goal is to enable technology development and 
innovation” [11]. Establishing collaborative relationships between corporations and universities can 
increase their competitiveness and performance. In higher education, innovation is defined as the 
creation or implementation of new or existing ideas in order to improve policies, programs, procedures, 
or personnel [12]. As stated by [13], Stanford University, to mention a few, has played a vital influence 
in the creation of Silicon Valley. Furthermore, the University of Nottingham in the UK was selected as 
the “Entrepreneurial University of the Year” at the renowned Times Higher Education Awards 2008, in 
recognition of its remarkable accomplishment in entrepreneurial activities. 

2.1 Different facets of innovation in universities 
In today’s world, higher education is not merely about transferring knowledge, as it is, from the 
professors to the student’s brains. It should be, instead, directed towards opening their minds to new 
perspectives and leading them to a time of learning [14]. There is an urgent need to create innovative 
universities and the higher education industry will be disrupted soon if it does not transform in a way that 
prepares graduates for what the job market holds for them and equips them with the necessary skills 
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and capabilities required to face the constantly evolving environment from one side and creates 
knowledge that can be monetized from another side [15]. Simply, the success of university graduates 
needs to correlate to the success of their careers, their lives and their nations. Thus, HEIs need to be 
aware of how local and global industries are developing and the innovation processes required for their 
development. Their contributions must be aligned with the trends of their economies [16]. Talking about 
innovation in universities is multidimensional and does not relate to one single aspect, it spans various 
pillars and includes different facets that interact with each other. According to [17], innovation in 
universities is a multifaceted concept that is ambiguous and complex. Innovation activities include the 
technological, scientific, commercial, and organizational elements that lead to innovation 
implementation [18]. Not all these activities are novel in nature but might be necessary to ensure a 
successful implementation. As stated by [19], there is no single formula for how universities can 
contribute to innovation activity.  

2.1.1 Entrepreneurial innovation  
To respond to the requirements of the modern global economy, universities need to operate more 
entrepreneurially through the monetization of their research results and the creation of knowledge-based 
enterprises. Universities are then being forced to turn into an entrepreneurial structure instead of being 
limited to the education and research-based structure [20]. This is known now as the “Third Mission” of 
universities in addition to educating graduates and performing research. “Triple Helix” is among the new 
concepts that have then emerged, and it refers to the trio of university, industry, and government 
collaborating and interacting with each other while maintaining their independent identities and primary 
roles [21]. This is reflected by the growing trend among universities for pursuing knowledge transfer 
through the creation of start-up companies and issuing licenses to new enterprises. Thus, University 
Industry Collaboration (UIC) supports the commercialization of academic invention by facilitating 
business incubation in HEIs [6]. Furthermore, entrepreneurship education is an essential component of 
the entire innovation ecosystem that affects students’ readiness to engage in entrepreneurial activities. 
The process of entrepreneurship can be understood and taught, and universities must be careful of what 
should be taught and how they can effectively teach this process. This requires universities to adopt 
various strategies, different forms of support, and tailored practices to educate future entrepreneurs [22].  

2.1.2 Technological Innovation 
Research has shown that the extensive implementation of digital technologies in higher education plays 
a major role in catalyzing and speeding up the innovative changes that happen in the education process. 
Digital technologies enable education institutions to create and sustain competitive advantages and 
differentiate themselves in the education market where they are asked to serve a new generation of 
digital-native students [23]. In their review of the book by [24], [25] stated that “technology is one such 
innovation that traditional institutions of higher education cannot afford to ignore if they want to prevent 
themselves from declining”. Technology equips researchers with the necessary programs and tools that 
help them in the process of innovative problem solving through the search and design of innovative 
solutions to current and future problems. Innovative digital technologies became one of the main 
priorities of higher education systems due to their potential to attract students and the gained benefits 
in addition to their central role in connecting the actors of the innovation ecosystem [11].  

2.1.3 Educational, pedagogical, and didactic innovation 
In recent years, there has been an increasing interest in engaging in new and innovative education 
styles and practices to improve the students learning which requires academics to develop new skills 
and embrace new teaching methods [12]. For a long time, research on innovative teaching practices 
has been linked to the level of penetration of educational technologies; however, it’s not only limited to 
that, but it also encompasses many other aspects [26]. To face the education challenges imposed by 
this time of change, higher education pedagogy and didactics need to be dynamic and creative. The 
changes that are happening due to the digital technology penetration and the broad exchange of 
information must be complemented by another wave of transformation in educational practices to foster 
the creation of a culture of didactic and pedagogical innovation [27]. According to the authors, 
pedagogical innovation refers to the educational policy planning and fulfillment and includes the various 
changes in infrastructures and models that support the teaching activities improvements; whereas 
didactic innovation is related to the transformation of the learning process such as the changes 
introduced in the curricular content, teaching procedures and methods and evaluation techniques, 
among others. This contributes to designing universities for the new millenniums and aligning the 
educational models and processes of building knowledge to society’s demands. Furthermore, in this 
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context, [28] conducted an integrative literature review on innovative pedagogical practices in higher 
education to determine the strategic guidelines for the student-centered approaches to teaching. Their 
research concluded that new pedagogical practices improve students’ involvement, stimulate critical 
thinking, and contribute to peer-learning. Moreover, as we have silos in business, educational silos also 
exist. As such, universities have silos of experts in their corresponding fields. As they have the same 
knowledge, they tend to be together and there is no motivation for them to interact [29]. Although this 
approach can be effective for very specialized types of research, it is far from stimulating broad 
innovation and creativity in general. Instead, students need to take courses that are interdisciplinary in 
nature to enable them to know the intellectual tools developed by various disciplines, synthetize these 
tools and build on them to solve the problems complex in nature and that cannot be addressed from a 
single disciplinary perspective. 

2.2 Criteria of successful innovation in universities 
Innovative education development in universities is influenced by various internal and external factors. 
The innovation ecosystem actors need to uncover the different criteria that drive this innovation to make 
sure their efforts are successful. In a literature review conducted by [30], the authors found that 
innovative education has been searched widely and it is continuously attracting researchers and 
practitioners. However, what has been mostly addressed is related to the concept definition in general, 
the improvement strategies and the implementation barriers, and the key influencing factors have been 
rarely tackled. [31] claimed that innovation in universities is contingent on many critical factors and does 
not only depend on research funds availability, technological capabilities and innovation teams. 

[32] and [33] were among the first studies that searched some of the required factors to drive innovation 
in universities. The impact of leadership was investigated by [32], and [33] highlighted the important role 
played by the innovative practice of faculty-student support groups. During the last decade, other studies 
emerged as attempts to identify the necessary elements for foster innovation in universities [4, 20, 22, 
30, 34-37]. Other studies didn’t directly attempt to generate lists of criteria, but still contributed to the 
area via the study of how some particular variables could impact various innovative aspects in HEIs [6, 
18, 38-40]. These two streams of research contributed to generate significant knowledge with respect 
to the various dimensions and elements that lead to a successful innovation. However, a comprehensive 
list, including the various criteria that impact all the implicated areas related to different important aspects 
in universities, is still lacking [30]. Having such a comprehensive view on the various constituents and 
dimensions is of paramount importance due to its potential in helping decision-makers successfully drive 
their innovation journeys through creating the necessary pillars to condition the implementation 
environment. This also helps determine the innovation gaps in universities and identify the weaknesses 
that have to be addressed to ensure successful innovation. 

3 RESEARCH METHODOLOGY 
The primary research question seeks to identify the factors that drive the success of university-based 
innovation. To achieve the study's objective, a qualitative data collection technique has been adopted. 
This involved deducing the underlying innovation criteria from the literature and then validating the 
derived list of criteria as well as the way they were grouped and presented by experts in the field. The 
published literature constitutes the foundation for our study as it is used to gather the different innovation 
criteria recommended by other researchers. To ensure the comprehensiveness of the collected 
attributes, a systematic way is adopted to generate the literature as follows. 

• The design of the search combination of keywords took several rounds of refinement to guarantee 
it generates the right publications. The final search keywords adopted are "innovati*" and 
("universit*" or "higher education") and ("criteria" or "factor" or "driver" or "indicator" or "practice" 
or "attribute").  

• Scopus and Science Direct databases were used to search for the publications.  
• The search period was chosen to be within the last 20 years since an initial screening of the 

literature revealed that relatively few works were done in the early 2000s, while the majority of the 
studies were published in the last decade. 

By using the above systematic methodology, we obtained a list of publications that were initially filtered 
based on their titles and abstracts, then followed by a second screening phase based on their content. 
The generated list of criteria is then supplemented by the hierarchical aggregation and mapping of the 
criteria to multiple dimensions and grouping them into thematic clusters. Lastly, a validation phase was 
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carried out for reviewing the selected criteria and their mapping. This was conducted by five experts in 
the field, who provided suggestions for improving the findings. This phase required multiple rounds of 
discussions to develop and incrementally enhance the generated frame of reference. 

4 RESULTS AND DISCUSSION 

4.1 Phase 1: Innovation drivers from the literature 
The first phase of the research aims to determine the innovation drivers in universities and is based on 
a comprehensive review of the literature. The authors thoroughly screened the systematically selected 
articles and extracted the innovation criteria presented in Table 1. A total of thirty-four criteria spanning 
different aspects of the university environment have been identified. 

4.2 Phase 2: Consensus on the final underpinning innovation success factors 
Having identified a comprehensive list of innovation success factors in universities, the authors 
aggregated them into different categories and mapped them into various thematic clusters in a 
hierarchical and multidimensional way. Following that, several rounds of checking and validation have 
been conducted with five experts in the field until a consensus about the final framework was reached. 
The various rounds of discussion with the experts focused on the relevance of the identified criteria, the 
way they are grouped and the significance of the selected clusters. A consensus was reached after 
conducting three rounds of discussion. Table 2 describes the results of this phase of the research 
including the clusters, categories and corresponding criteria for each. 

As shown in Table 2, the developed framework consists of three clusters, eight dimensions and twenty-
seven criteria. The eight innovation dimensions are as follows: 

Human resource management (HRM) practices: The proper management of people is a valuable 
resource for encouraging innovation. When Human capital is leveraged, organizational expertise is 
developed, which leads to innovation. For example, offering training in innovation and entrepreneurship, 
as well as problem-solving skills, lead to building an innovative organization [37].  

Organizational culture: Innovative culture is a way of thinking and acting that develops values and 
attitudes within an organization, which can then promote ideas and improvements that enhance the 
organization's functioning and performance [51]. Building an organizational culture that fosters 
innovation requires practices such as culture of openness, open communication, empowerment of 
employees, and involvement of students and professors. 

Leadership and top management support: The willingness of university leaders and managers to solve 
the difficulties of running the university's operations is a key factor for the institution’s success [37]. 
Leaders should, for example, be creative and transformational in their approaches, inspiring students 
and staff, involving management in innovative processes, and influencing universities’ internal and 
external networks. 
University strategic management: In the field of education, innovation is viewed as a strategy for 
advancing institutional objectives and permeating all educational areas and systems [27]. Universities 
must focus on comprehensive strategic planning and vision, with strategic goals explicitly related to 
innovation. The utilization of managerial tools of strategic planning towards innovation, allows 
universities to increase their international competition [15]. 

External collaboration: Universities serve as important hubs of the international "information economies" 
providing comprehensive and structured knowledge in a variety of disciplines, and partnering with 
industry in a variety of joint projects [4]. Making the transition to an entrepreneurial and innovative 
university is critical for realizing economic developments and increasing global competitiveness, which 
requires the support of the government in terms of programs and funding [6]. Also, it is supported by the 
collaboration and cooperation with industries and businesses, to enhance university capabilities of 
supporting the economy.  
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Table 1. Collected innovation criteria from the literature 

Criterion 
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[3
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[1
5]

 
[4

9]
 

[5
0]

 
[4
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Outstanding talents         √ √                               √         √ 
Talent development and 
retention strategies   √   √     √   √       √           √     √ √ √   √   
Staff engagement and 
motivation                             √                 √   √   

Faculty self-development                 √                                     
Student to teacher ratio         √                                 √           
Recruitment 
(entrepreneurial and 
innovation skills) 

                                    √         √   √   

Performance 
management practices                                               √       

Government support   √                                         √         
Partnership between 
groups of research               √                             √         
Cooperation with all the 
stakeholders                                       √ √           √ 
Culture of innovation, 
openness and risk taking           √ √ √   √               √ √ √     √ √   √ √ 
University-Industry 
collaboration   √ √         √                         √   √       √ 

Organization values                                   √                   
Empowerment and 
decentralization                             √     √           √       
Transformational 
leadership √           √               √               √       √ 
Senior management 
support and participation                         √               √   √     √   
Open and cooperative 
working environment   √                                           √   √   

R&D funds availability         √                       √ √     √ √ √         
Knowledge management 
capabilities √           √               √   √                     
Accumulated scientific 
knowledge and R&D               √                 √ √       √ √   √     
Open science policies 
and practices                     √                                 
Pedagogical practices 
(involvement & creative 
thinking) 

                      √       √       √               

New entrepreneurial 
education programmes                    √           √                     √ 
New delivery methods 
and student support 
services 

    √                 √               √             √ 

Innovative library services                           √                           
Multi-disciplinary 
approach                       √         √                     
Turn into an 
entrepreneurial structure                   √               √                 √ 
Solid institutional 
infrastructure           √             √             √     √         
Creation of cross-
departmental teams                                     √                 
Planning ability to 
achieve goals           √       √                   √     √ √   √   
Focused and consistent 
strategies and objectives                                       √     √ √   √   
Availability of tools and 
technology   √         √         √         √           √   √     
Implementation of QA 
systems                                                √       
Continuous processes 
improvement                                                   √   
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Table 2. Success factors of innovation in universities 

Clusters Categories/dimensions Criteria 

Management 
aspects and 
culture 

Human resource 
management practices 

Talent development and retention strategies 
Staff engagement and motivation 
Recruitment and entrepreneurial and innovation skills 
Performance management practices 

Organizational Culture 

Culture of innovation, openness and risk-taking 
Organizational values take innovation into account 
Empowerment and decentralization 
Open and cooperative working environment 

Leadership & top 
management support 

Transformational leadership 
Senior management support and participation 

University strategic 
management 

Planning ability to achieve goals 
Focused and consistent strategies and objectives 

Collaborative 
structure 

External collaboration 

University-Industry collaboration 
Government support 
Turn into an entrepreneurial structure 
Cooperation with all the stakeholders 

Internal collaborative 
structure 

Partnership between groups of research 
Solid institutional infrastructure that supports innovation 
Creation of cross-departmental teams 

Resources 
and 
technological 
tools 

Availability of research 
resources 

R&D funds availability 
Availability of research tools and technology 
Accumulated scientific knowledge and research and development 

Educational practices 

Pedagogical practices of involvement and creative thinking 
Availability of educational tools and technology 
Entrepreneurial education programs  
New delivery methods and student support services 
Inter-disciplinary approach in education 

Internal collaborative structure: The internal structure of universities should promote innovation 
progress, which involves partnerships between groups of research, infrastructure, and cross-
departmental teams. Universities should provide the infrastructure required for direct access to the latest 
information related to innovation and entrepreneurship [43]. Also, the creation of cross-departmental 
teams contributes to the efficient design of innovation processes, as diversifying the team members 
from various areas adds an innovative dynamic [48]. 

Availability of research resources: The availability of funds and budgets, as well as resources, drive 
innovation outputs. It is a critical factor for the success of an innovative university. For example, the 
number of patents, innovative expertise, and technological influence is used as benchmarks for 
university positioning, implying a large need for research and knowledge accumulation [49]. 

Educational practices: Selecting the educational practices that foster innovation cannot be overlooked. 
Faculty should be equipped with the necessary tools and technologies for supporting innovative 
education. Additionally, they should follow an innovative entrepreneurial approach to education, 
encouraging students to think critically, solve problems, and make decisions. As stated by [15], teacher 
resistance to technology, innovative approaches, and modernization, is an obstacle to overcome in 
terms of innovation.  
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5 CONCLUSION AND FUTURE RESEARCH RECOMMENDATIONS 
This research aimed to identify the underpinning success factors of innovation in universities. Based on 
a systematic review of the published literature, a comprehensive list of criteria, pertaining to different 
aspects of the organization, was collected and presented. Subsequently, in order to develop an 
approved and validated frame of reference, experts in the field were selected and several rounds of 
discussion and validation have been conducted until a consensus among them was reached. The 
approved framework of the innovation underpinning success criteria in universities consisted of three 
clusters, eight dimensions/categories and twenty-seven criteria spanning several areas in the university. 
Further enhancements could be added to the framework. The limitation of the study is that probably 
some factors are relevant but were overlooked due to the selected databases or search strategy. 
Therefore, additional pertinent criteria will definitely enrich the work, add more perspectives and uncover 
further insights. Furthermore, the findings of this study could be used as a baseline for academics to 
have a better understanding of this area of research and complement it with other innovative ideas. For 
instance, based on this comprehensive frame of reference, an innovation maturity assessment model 
can be developed to guide universities to foster innovation. Its aim is to equip universities with the 
required tools to determine their current position in terms of innovation, identify their gaps, assess their 
progress against their objectives, and hence define their plans to advance in the maturity scale. The 
authors are currently in the process of developing this maturity assessment model. 
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ON SOME ISSUES RELATED TO STUDENT ACADEMIC 
DISHONESTY 

D. Dobrovská, D. Vaněček 
Czech Technical University in Prague, Masaryk Institute of Advanced Studies  

(CZECH REPUBLIC) 

Abstract 
Academic dishonesty, academic misconduct, academic fraud and academic integrity are related 
concepts that refer to various actions on the part of students. The aim of our study was to provide and 
analyze data on technical university students cheating, i.e. to investigate the overall cheating frequency, 
“methods” of cheating, motivation to cheating/not cheating among students and suggestions how to 
prevent or reduce cheating. Cheating frequency of male and female students were also compared in 
our study. 

Keywords: student cheating, motives, frequency, forms, technical university. 

1 INTRODUCTION  
Research data report academic cheating is common in educational institutions. Cheating data 
undermine the use of assessment as both indicators of student learning and sources of feedback to 
teacher instructional planning (Anderman, Murdock, 2007). Academic dishonesty, academic 
misconduct, academic fraud and academic integrity are related concepts refering to various 
actions on the part of students. Student university dishonesty has been a fertile topic for educational 
research Pele, Y. et al., 2019). Academic dishonesty or academic misconduct is defined as any type 
of cheating that occurs in relation to a formal student academic performance. It includes behaviors such 
as cheating on exams, copying other students’ work and assignments, plagiarism, etc. (Carpenter, 
Harding, Finelli, 2003).  Estimates of the number of students who engage in academic dishonesty vary 
in different research results (Lonsdale, 2017).  This variation is partly due to the fact that researchers 
generally focus on different types of academic cheating and use different methods for assessing the 
frequency of it. However, findings strongly suggest that cheating has increased over the course of the 
past several decades especially due to misuse of the ICT (Norris, 2019). 

Violations of academic integrity seem to be quite common and the literature has turned to questions of 
causes and effects (Underwood, 2003). Relationships have been established between cheating 
behavior and a host of personal and situational factors, but most research has been a survey-based and 
thus correlational in nature. Questions on neutralizing attitudes which allow the students to justify 
violations of their ethical codes, personal dispositions of student or perceived „cheating culture“ are 
examples of issues researched frequently (Rettinger, Kramer, 2009).  

Neutralizing attitudes are justifications for deviance that are seen as valid by the deliquent but not by 
the legal system or society at large, e.g. university (Seife, Stockton, 2020). Neutralization will interact 
synergistically with other potential causes. It does not directly cause cheating, but rather enables it. 
Murdock and Stephens (2007) proposed an attributional explanation of neutralization effects. Cheating 
is possible when one´s causal attribution is external. Cheating students tend to consider their behavior 
acceptable when they can describe it as caused by external forces rather than their own dishonestly. 
Strategies such as blaming the teacher, the culture, or particular other students shift the attribution to 
others, thus neutralizing anti-cheating attitudes and facilitating cheating behaviors. 

The university integrity culture that students observe plays a substantial role in determining their 
cheating behavior. When schools place emphasis on grades, genuine learning gets lost in the mix. 
Rather than absorbing material, students are taught to regurgitate information on a test. Exams 
themselves unfairly favour students who flourish in high-pressure settings, even though there’s no 
equivalent to exams in the real world. Although most students understand that cheating is against the 
rules, they often look to their peers for cues as to what behaviors and attitudes are normative at their 
institutions (Rettinger, Kramer, 2008). Thus the belief that many other students are cheating, and that 
others believe cheating to be acceptable, can constitute ‘‘peer pressure’’ to cheat. Jordan (2001) found 
that estimates of the amount of cheating on a college campus were higher for students who had admitted 
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cheating than their peers who had not cheated. Similarly, more cheaters reported direct knowledge of 
others’ cheating. Because this was a survey, it is impossible to know whether cheating sensitized these 
students to the behaviors of others, or whether witnessing and believing that cheating is occurring 
causes students to cheat more.  

Psychological dispositions also seem to make some students more likely to engage in academic 
dishonesty than others. Although the evidence is mixed, impulsivity (an expression of neuroticism) and 
a high need for sensation (an expression of extraversion) are often thought to be positively associated 
with accepting attitudes toward cheating and tendencies to cheat (Wilks et al., 2016; Anderman & Won, 
2018; Peled et al., 2019). In contrast, students that rank high in traits related to the construct of 
conscientiousness (e.g. prudence, self-control and purpose) are more likely to consider cheating as 
unacceptable and less likely to commit acts of academic misconduct (Kisamore et al., 2007; Williams 
et al., 2010; Day et al., 2011; Wilks et al., 2016; Yu et al., 2017; Peled et al., 2019). However, a recent 
meta-analytic study concluded that of the Big Five factors, the two strongest predictors are 
agreeableness and conscientiousness, with both of them negatively related to academic dishonesty 
(Giluk & Postlethwaite, 2015). 

2 METHODOLOGY 
We used a quantitative method in our survey: a questionnaire with 11 items (three items examining the 
forms of student academic dishonesty, two items evaluating the motivation to cheat, two items 
researched preventive measures encouraging honesty - motivation to act honestly), other items were 
used for personal identification (faculty, major, year level). A Facebook student group platform was used 
to gain the answers of technical university respondents. Data collection was carried out in January 2021 
during Covid-19 era, when fully distant education occurred at all universities of the country. 646 students 
participated in the survey (48% female students, 52% male students), their responses were statistically 
evaluated and displayed in the tables. 

3 RESULTS 

3.1 Prevalence of cheating 
Alarming level of cheating was  found in our results. We found that just 7,3 % of students stated they 
had never cheated, the rest of undergraduates admitted cheating, 23,4 % have been cheating often 
(more than 3 times during the semester). 

Table 1, Did you cheat while studying at the university? 

Cheating frequency % of answers 

Never 7,3 

Once during the study 9,4 

Occasionally (2-3 times during the semester) 59,9 

Often 23,4 

3.2 Cheating forms 
Student cheating can be attributed to the known fact that the definition of cheating is unclear and ambigious 
(Owubwanne, Rustagi, Dada, 2010). A probable reason for the grey areas when discussing cheating can 
be linked to one´s values and perception on ethics. An individual´s ethics and values are developed from 
a young age, structured within the family and can vary tremendously from culture to culture. Owubwanne 
et al. suggested these 5 frequent forms of cheating they had been experiencing: submitting work 
completed as an assignment in a prior class, giving a friend exams you took in a prior class in a previous 
semester, getting  help  from  a  friend  to  complete  an  out-of-class  assignment  that  was  supposed  to  
be  done independently, giving help to a friend to complete an out-of-class assignment that was supposed 
to be done independently,   getting instruction from the web to complete an out-of-class assignment without 
quoting the source. In our survey, students admitted forms of misconduct as displayed in table 2. To 
confirm the assumption students generally use similar forms of cheating they have observed and heard in 
their class we used one more item – results are shown in table 3.  
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Table 2: Cheating forms committed by students 
Which forms of misconduct did you use? 

Form of cheating % of students 

Getting information about the test from a prior class 93 

Searching for information from the Internet during the test 52 

Submitting a homework written by a friend 53 

Misusing a crib/textbook/mobile phone during the test 52 

Cribing from the neighbor during the test 52 

Sms communication with other students 40 

Plagiarism 15 

Submitting a pre-prepared text on an exam 8 

Table 3: Cheating forms observed in class 
Which forms of academic misconduct did you see or hear in class? 

Cheating forms observed in class % of students 
Getting information about the test from a prior class 94 

Submitting homework written by a friend 92 

Searching for information from the Internet during the test 78 

Submitting homework written by a friend 78 

Cribing from the neighbor during the test 75 

Plagiarism 73 

Submitting a pre-prepared text on an exam 47 

Results in table 2 and 3 show substantial similarities, students seem to be inspired by misconduct they 
see or hear in class. 

3.3 Motivation to cheat 
The emphasis on grades and performance in university study may cause students to fall to academic 
dishonesty. Grades are not only used as a method to measure what a student has learned from a course, 
but it is also used as a measurment for granting awards, such as scholarship, internship and 
employment. Grades can be used as a motivator for students to achieve their highest performance. This 
notion provokes the need to succeed and win at any cost. The grading method used to promote success 
is also used as a motivation for students to cheat. 

Table 4. What was your reason to cheat? 

Motive to cheat % of students 
Learning material was too difficult 50 
Teacher wanted us to learn the text by heart 48 
Lack of time for learning 38 
To know the test in advance 28 
Better achievement 27 
Laziness 25 
Other students cheat 23 
Nobody cares 18 
Do not want to be fired 16 
Do not want to disappoint parents 8 
Student ambition and competitiveness 7 
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3.4 Student opinions on motives to cheat 
In next item students were asked to evaluate ethical appropriateness of suggested motives to cheat. 
Following motives were considered “excusable”: teacher wanted us to learn the text by heart, learning 
material was too difficult, risk of being expeled from university, just wanted to know the test in advance. 
Other motives were evaluated as unexcusable: student had lack of time for learning, knowing other 
students cheat, knowing nobody cares when we cheat, getting better results, laziness and student 
ambition and competitiveness. 

3.5 Gender in cheating 
References bring different results when comparing male and female students cheating. To the extent 
that biological gender has been found to have an impact, females are generally shown to be more 
ethical. Other surveys report no differences. 

Table 5. Factor of gender 

Cheating frequency % of males/females 
never 9/8 

once during the study 12/8 

occasionally (2-3 times during the semester) 54/63 

often 26/23 

Male students declared to cheat in 2 categories (often, once during the study) compared to female 
students, female students declared to cheat more often than male students in 1 category (occasionally). 
That means no substantial differences in cheating frequency was confirmed in our sample. 

3.6 Suggestions how to reduce student cheating 
2 items of questionnaire focused on student suggestions how to reduce frequency of cheating. In the 
first one students answered the question “What would make you to avoid cheating?” and the second 
one “What should a teacher do in order to stop students from cheating?” 

Table 6. Reductions of cheating 

What would make you avoid cheating? 
What should a teacher do to reduce cheating? % of answers 

students should be allowed to bring a crib into the exam 67 

possibility to repeat exam with impunity 53 

use multiple assessment styles 32 

strict punishment for cheating students 15 

avoid to publish test results in front of other students 14 

other suggestions 12 

Although the student wish “to bring a crib into the exam” may be considered unrealistic by many 
teachers, other suggestions might be acceptable under certain conditions: students would prefer oral 
testing with more emphasis on critical thinking, they refuse to memorize text material without deeper 
understanding and they would appreciate if teachers prepared more training tests and specified test 
conditions. Strict control over student misconduct would reduce cheating, students claimed. 

4 CONCLUSIONS 
More than 50 % of students cheated at least once during their studies (83,3 % of cheaters declared they 
have been cheating repeatedly), 7,3% answered they have never cheated. Our assumption considered 
plagiarism to be the most common form of cheating, but this hypothesis was not confirmed as informal 
non-ethical search for information on tests happened to be the most frequent student answer. There 
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were no statistically significant differences between sexes. “Learning material was too difficult” was the 
most frequent „excuse“ for cheating, followed by criticism that test items practiced by teachers were of 
an inappropriate standard for inclusion in assessment. Students tended to cheat more when they saw 
other students cheating. We also examined the students views on teacher attitudes and behavior: 
teachers vary in their behavior models – some seem to ignore student cheating, some impose strict 
measures in order to reduce the student dishonesty. There were small differences in cheating frequency 
among 9 faculties of technical university 

Academic dishonesty and cheating has been conducted by the students as a common behavior in the 
educational context - our results confirmed it. Significant effort needs to be used by teachers and 
university to minimize it. Results indicated that  students took motives into account when evaluating the 
acceptability of academic cheating. Cheating behavior was more common among those who evaluated 
cheating leniently. Teachers play a vital role in fostering the moral qualities of students. 
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HISPANIC DIALECT GEOGRAPHY IN THE UNITED STATES: 
LINGUISTIC AND CULTURAL DIVERSITY OF CURRENT SPANISH 
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Abstract 
Language is the main means that human beings have to express themselves and, therefore, it is an 
element that is directly linked to life in society and communication. However, the language is not 
homogeneous, since in the case of Spanish we find that in Latin America and Spain there is a wide 
range of dialects that make up different varieties of the same language. These are different dialect 
varieties distributed throughout Latin America from Mexico to Argentina, in addition to peninsular 
Spanish. With this linguistic landscape, we face a challenge when it comes to receiving and deciphering 
information that is not localized in our area. Although all varieties of Spanish are understood and 
communication is possible, we must not ignore the fact that there are certain idioms, colloquial 
expressions, and jargon typical of each region. In addition, it must be added that geographical limits are 
not always synonymous with limits in the distribution of the language, even in the same country, as in 
the case of Spain, more than one variety can coexist, or even in another country the use of another 
language emerged, as a result of the linguistic and social contact of its speakers, as in the case of 
Spanish in the United States. In this sense, the present study focuses on the most outstanding features 
that occur in the Spanish language spoken by different Hispanic communities in the United States 
(linguistic integration and contact), which reveal that it is the second most important language within the 
country (spoken at home by a population of around 30 million and which is a hallmark of 13.3% of the 
total US population). Spanish speakers in the United States are primarily Hispanics of Cuban origin in 
Florida, those of Puerto Rican origin in New York and Illinois, and traditional Hispanics in New Mexico 
and Arizona. Therefore, it can be said that the United States is the second Hispanic country in the world, 
after Mexico. Spanish speakers are between 7 and 10 times more numerous than speakers of other 
languages, except English. Likewise, this paper highlights the key factor in determining the systematic 
mismatches between dialects of American Spanish and contemporary Latin American dialects that 
coexist in the United States. In other words, importance is given to the language domain at the idiolectal 
level, as well as the degree of sociolinguistic integration of the various Hispanic communities. That is, 
the existence of vestigial Spanish speakers is emphasized, that is, the semi-speakers of Spanish or 
those people in whose families there has been an idiomatic dislocation from Spanish to English in the 
course of one or two generations, and where there is competition unbalanced linguistics. On the other 
hand, it emphasizes a linguistic phenomenon of great importance for Hispanic dialectology: the 
existence of small Spanish-speaking groups, completely isolated from the large Spanish-speaking 
populations of the United States, and whose language contains archaic features as well as innovations, 
that are not at all like the more widely spread Spanish-American dialects. Finally, it talks about the 
interpretation of the American reality from the sociology of the language that revolves around the 
concept of diglossia, since there is the use of popular Spanish in ordinary life (also called Spanglish), at 
the same time that the media use international Spanish. 

Keywords: Linguistic diversity, pragmatics, dialect geography, diglossia, linguistic minorities, hispanic 
communities. 

1 INTRODUCTION  
The most outstanding features of the Spanish language in the United States reveal that today it is the 
second in importance within the country, that it is spoken at home by a population of around 30 million, 
and that it is a hallmark of 13.3 % of the total American population, that is, a percentage that in Chicago 
rises to 26%, in New York to 27%, in Los Angeles to 46.5% and in Miami to 66% (Dumetriscu, [1]). 
Therefore, it can be said that today Spanish is spoken in all the territories of the USA since in all of them 
live people of Hispanic origin who speak Spanish, although the number of speakers is lower in some 
areas. However, according to Lacorte [2], the Hispanic footprint is especially intense in the states of 
New York, Florida, New Mexico, California, Arizona, Colorado, or Texas. 

Spanish speakers in the US are primarily Hispanics of Cuban origin in Florida, those of Puerto Rican 
origin in New York and Illinois, and traditional Hispanics in New Mexico and Arizona. To these must be 
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added the millions of immigrants from Mexico and other Latin American countries, mainly distributed by 
California, Texas. It can be said that the United States is the second Hispanic country in the world, after 
Mexico. As Lipski [3] mentions, Spanish speakers are between 7 and 10 times more numerous than 
speakers of other languages, except for English. Many cities have more than half a million Hispanics. 
Among them, New York, Los Angeles, San Francisco, San Antonio, and Miami stand out, and the 
exodus of the three main countries of emigrants has been of considerable proportions. 

Despite the historical presence of the Hispanic population in the United States, especially in the 
southwest of the country, this strong increase in the population, as stated by Fernández [4] is motivated 
from the second half of the 20th century due to immigration from of Latin America after the approval of 
the immigration and nationality law of 1965. According to estimates by Pew Research, the number of 
Hispanics in 2020 exceeded 56 million. Thus, in the 1960s the immigrant population in the United States 
was more than 7 million of whom came from Europe, followed by Canada, with just under one million, 
and only in third place by Latin America, with about 900,000 people. It was in the 1980s when Latin 
America surpassed the rest of the regions and became the main source of emigration to the United 
States. 

The Hispanic population has undergone notable changes, not only in its magnitude but also in its 
distribution in the country and its composition. In terms of volume, after the demographic boom of the 
1980s, the growth rate has gradually slowed down. The distribution of the Hispanic population in the 
country has also changed in recent decades, and although it is still concentrated mainly in the 
Southwestern states, there has been a progressive expansion of the Latino presence in the Northwest, 
as well as in the large nuclei urban areas on the east coast.   

According to Escobar and Potowski [5], a key factor in determining the systematic mismatches between 
the dialects of American Spanish and contemporary Latin American dialects that coexist in the United 
States is undoubtedly the language proficiency at the idiolectal level and the degree of sociolinguistic 
integration of the various Hispanic communities. To do this, it is necessary to recognize the existence 
of vestigial Spanish speakers, that is, the semi-speakers of Spanish or those people in whose families 
there has been an idiomatic dislocation from Spanish to English throughout one or two generations, and 
where there is an unbalanced linguistic competence towards receptive or passive knowledge. Vestigial 
Spanish manifests characteristics very different from those defined by the integrated and everyday 
Spanish dialects; at the same time, vestigial speech should not be confused with the hesitant and 
insecure efforts of foreigners who are beginning to learn the Spanish language. 

Within the United States, vestigial Spanish is not limited only to certain geographic areas but arises 
spontaneously whenever, in a family or community, there is a linguistic shift from Spanish to English, 
followed by partial or total isolation of the other Spanish-speaking groups. On the other hand, it is 
necessary to state a linguistic phenomenon of great importance for Hispanic dialectology, the existence 
of small Spanish-speaking groups, completely isolated from the large Spanish-speaking populations of 
the United States, and whose language contains archaic features as well as innovations, that are not at 
all like the most widely used Spanish-American dialects. These isolated nuclei have not contributed 
much to the formation of dialect contours of American Spanish, but they serve to shed some light on the 
origins of Hispanic dialects brought to the North American continent, and they encompass significant 
features for theories about evolution and the development of the pidgins and criollos. 

For the linguistic erosion in non-isolated varieties of Spanish in the United States, such as those of 
Mexican, Cuban, or Puerto Rican origin (Lipski [6], Silva-Corvalán [7]), some of the grammatical features 
that frequently occur in Spanish speakers can be mentioned. vestigial of North American Spanish. 
Despite the systematic differences between the dialects of Spanish represented in the United States, 
the vestigial variants of these same dialects coincide in several structural respects. None of the 
phenomena defines a particular group; They occur as Spanish ceases to be the main vehicle of 
communication compared to English. The first category is the morphological reduction of verbal 
paradigms; great instability occurs in terms of the flexion of number and person, in addition to the partial 
neutralization of tenses and verb modes. Another manifestation of vestigial Spanish is the reduction of 
nominal inflection, number, and gender. This occurs among vestigial speakers through misuse of 
articles, as well as misassignment of gender to nouns. The reduction of the prepositional series is 
another feature of vestigial speech and consists of the elimination of some prepositions. 

The current situation of Hispanics residing in the United States has given rise to the eternal debate about 
which will be the language of the future that will dominate in that country. The advancement of Spanish 
is indisputable since today almost 40 million people speak it, and it has already caused the appearance 
of the social phenomenon Spanglish, which is the most important contemporary linguistic phenomenon 
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in the United States. Except for a small community of speakers whose origins go back, as we mentioned 
at the beginning of the chapter, to a time before the beginning of the United States, Spanish speakers 
are the result of immigration from different American countries (Ramos, [8]). For this reason, their 
Spanish is part of the different wider dialect varieties (Mexican, Cuban, or Puerto Rican) and it is also 
necessary to analyze it in their situation of linguistic contact with English. Although they describe the 
current linguistic situation in the United States as confusing due to the linguistic contact between English 
and Spanish, the United States is the fifth Spanish-speaking country in the world for some, the fourth 
for others, even the second and the first in less Fifty years old, it can become a country with two peoples 
(Anglo and Hispanic) and two languages (English and Spanish). 

At the same time, the Spanish spoken in the United States is often considered a not-so-good Spanish 
by some of its inhabitants who believe that they speak it poorly, and for some authors, it is "an 
impoverished language" or "native speakers. half "(semi speakers, for certain analysts from other 
countries. Likewise, some believe that there will be a hybrid between Spanish and English, the" Hispano-
English "or" Anglo-Hispanic ", while the so-called Spanglish, which is the new language of The United 
States for some, is an invention or a supposed hybrid language for others. Several factors intervene in 
this complex situation. According to alonso, Durand and Gutiérrez [9], the first is the very definition of 
the group of Spanish speakers, with their demographics and with the space or social situation in which 
Spanish is used. The second is the language contact between Spanish and English, including Spanglish. 
The third is its learning and use as a second language, which requires an appropriate language policy. 

Due to its historical characteristics, American society has forged a group politically constituted by 
Spanish-speaking immigrants and, to a much lesser extent, by inhabitants originally established in the 
Spanish conquest. This group is defined by a relatively recent term, currently used by the US 
government census in its documents: Hispanic, which includes Mexicans, Puerto Ricans, Cubans, 
Central or South Americans, or another Hispanic origin. In the first place, the diffusion of a new term 
has to do with the fact that the term Spanish was used to refer to Mexicans, and by extension, to any 
Hispanic American, with a certain pejorative nuance. Hence, the census and stakeholders looked for 
alternatives (such as Hispanics, Latinos, and Chicanos in English). 

The United States is currently the fourth largest Spanish-speaking country in the world although Spanish 
is not an official national language and only receives partial recognition in some states. According to the 
2000 national census, some 32.8 million Hispanics identified as mostly Spanish-speaking reside in the 
United States, that is, 12% of the national population (excluding Puerto Rico); most speak Spanish as a 
native language or a language of family heritage. By 2050, a Hispanic population of about 92 million is 
projected, 24% of the national population. In 1990, the official figure was 22.4 million, which reflects a 
growth of 46% in ten years. If we consider the entire Hispanic population recognized in the 2000 census 
(including Puerto Rico), they are more than 35.3 million. 

Hispanic populations are concentrated in the Northeast (especially New York, New Jersey, 
Pennsylvania, and Massachusetts, along with Washington City), the South (especially South Florida but 
also Georgia and neighboring states), and the Southwest (Texas, New Mexico, Arizona, California, parts 
of Colorado). Only Mexicans and a few small groups of Guatemalans and Salvadorans are found in rural 
areas of the country, where they work as laborers on agricultural and livestock farms. The other Hispanic 
populations are concentrated in urban areas, which means that the permanent Spanish-speaking 
population is not evenly distributed, but rather stands out in the largest cities, as well as along the 
Mexican border. In some areas of New Mexico, Colorado, Arizona, and California the Hispanic 
population comes mainly from Spanish colonies established over the centuries, so these individuals do 
not consider themselves Mexican-American or Chicano and the varieties of Spanish they speak are very 
different from the dialects. contemporary Mexicans (Moreno Fernández [10]). 

The total number of Spanish speakers in the United States is constantly growing so that Spanish will 
have great sociolinguistic and economic importance for the foreseeable future. However, according to 
Ramos [11], data from national censuses and linguistic surveys carried out in different research centers 
reveal that the linguistic shift from Spanish to English and the loss of the Spanish language after a 
generation are also phenomena that are increasing with astonishing rapidity. Even in the largest cities, 
where there are large Spanish-speaking sectors and the Spanish language is prominent in the media 
and everyday life, the use of Spanish occurs mainly among immigrants born outside the United States, 
to a lesser extent among immigrants. children of immigrants (provided that both parents are Spanish-
speaking), and decreases dramatically in subsequent generations, or children of mixed marriages. 

In a series of investigations, the linguistic displacement from Spanish to English has been demonstrated 
in the southwestern United States (states of Texas, New Mexico, Arizona, California, Colorado), at the 
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same time that the total number of Spanish speakers in the same grows region. Already the national 
census of 1970 indicated that the Spanish language was lost in the Southwest after one or at most two 
generations (Fairclough [12]). If the results of the national censuses of 1980 and 1990 (Simal [13]) are 
compared, it is evident that the Spanish language is only maintained with vigor in the regions with the 
highest density of Hispanic population of recent immigration. 

The distance from the Mexican border plays an important role in the retention of Spanish, as it increases 
the opportunities to use it in everyday life. Unfortunately in the Southwest, there is an inverse correlation 
between loyalty to the Spanish language and the level of school readiness and socioeconomic status of 
Hispanics. In other words, those who achieve economic success have to surrender to an educational 
and social system that does not favor the use of the Spanish language. Bills [14] establishes a sad 
inverse correlation between proficiency in the English language and the retention of Spanish as a home 
language: those who speak better English tend to abandon Spanish as the language of daily 
communication within their own homes. In contrast, Bartens [15] has found that among Puerto Ricans 
in New York the factor that most favors the retention of the Spanish language is the social status of 
individuals within their community. Curiously, the Spanish language is used more among young 
"Nuyoricans" than among older people, which reflects both a more favorable attitude towards Spanish 
among young people, as well as the contrary opinion of older people that those who continue to speak 
Spanish it condemns itself to socioeconomic failure. Unlike the results in the southwestern United 
States, in New York, there is a positive correlation between the level of schooling and the retention and 
active use of Spanish. 

Abroad, the opinion is widespread that Spanish-American dialects are turning into Creoles, the result of 
a community that speaks in Spanish while thinking in English. In reality, the situation is quite different, 
since there are large numbers of Spanish-speaking North Americans whose command of Spanish is not 
at all distinguished from the speech of the respective ancestral countries, except in the case of lexical 
loans from English. It is always possible to point out the language of some people in which examples of 
the decomposition of the grammatical and even phonological system of Spanish are highlighted 
according to the patterns of English so that the eventuality of a transformation into a long-term bilectal 
hybrid would have to be admitted. term. But they are exceptional cases; Spanish, both as a product of 
constant immigration, maintains its fundamental foundations while at the same time penetrating the 
English language and Anglo-American culture. 

2 METHODOLOGY 
Logically, one cannot speak of Spanish in the United States without mentioning the linguistic 
phenomenon Spanglish, understood as a mixture of two languages or as the special process of contact 
between Spanish and English languages. For several decades this phenomenon has generated 
controversy, since for some it is a simple invention, while for others, Spanglish represents the most 
important contemporary linguistic phenomenon in the United States, including a nascent new American 
language that shows the Latin identity. This new social phenomenon is the new American language that 
can divide the United States in two, due to the persistence, concentration, and size of Hispanic 
immigration. For others, Spanglish is the Spanish of the Hispanics, that is, the most widespread Spanish 
dialect or the dialect used by immigrants. 

The use of integrated English loans occurs in many varieties of Spanish, even in countries far from the 
United States. In Latin America, for example, the word lonche "light midday meal" spreads throughout 
South America. Likewise, the lunch box ‘box to take food to work or school’ has no cultural or linguistic 
equivalent in the traditional Spanish vocabulary. Near the United States the number of integrated loans 
increases, sometimes to clarify an ambiguous concept, and in other cases for the simple fact of being 
in contact between two languages. Thus, for example, la troca (truck) is used not only in Mexican-
American communities but also in broad sectors of Mexico, since the word truck without qualification 
refers to public transport buses.  

On the other hand, in every speech community characterized by extended and stable bilingualism, many 
syntactic copies are produced, that is, the translation of idioms and particular idiomatic expressions into 
one of the languages in contact. Spanish at the time of the Arab conquest traced Arabic expressions. In 
the United States, the presence of traces of English in Spanish is a natural consequence of the 
prolonged bilingualism of many areas, and although they may seem strange to people from other 
Spanish-speaking countries, they are immediately recognized by any individual who is fluent in English 
and Spanish. One of the rubbings that have become an integral part of American Spanish is, for 
example, the verb aplicar to refer to work from English to apply for a job. 
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There are also cases of substitution of a preposition (dreaming of instead of dreaming with) or the partial 
displacement of a Spanish word to reach a meaning rarely achieved in monolingual Spanish: currently 
“actually”. We must also recognize the most commented and most criticized syntactic tracing within the 
Spanish-speaking communities of the United States and among Hispanics who visit the United States: 
the use of backward as a translation of the verbal particle back from English: come back (to come back) 
to return (Otheguy [16]). This combination, in which backward lacks a sense of retrograde movement, 
occurs especially among bilingual communities of origin Mexican, Puerto Rican, and Cuban in the United 
States, and, with limited frequency, also in Puerto Rico. 

The common denominator of syntactic rubbings is that they do not violate any syntactic or lexical 
selection rules of Spanish, but are easily grafted onto the repertoire of regional idioms and syntactic 
turns. If the origin of the expressions in the English language were not known and if the difficult 
circumstances surrounding the incorporation of many groups of Spanish-speaking immigrants in the 
United States were not known, these expressions would not be a cause for astonishment but would be 
considered simple regionalisms of unknown but picturesque origin. 

Although any bilingual speaker can use both languages in the same conversation when dialoguing with 
an equally bilingual interlocutor, the intercalation of languages or change of code in the middle of the 
same sentence or phrase is a characteristic of several Hispanic groups in the United States. The 
phenomenon, which occurs in some way in each bilingual community, is typified in the title of a key 
article on the syntactic analysis of code alternation. At first glance, language switching in the middle of 
sentences appears to be a chaotic process devoid of grammatical foundations, but an extensive series 
of investigations have shown that the process is governed by detailed restrictions, both syntactic and 
pragmatic (Lipski [17]; Zentella [18]). 

There are many other restrictions, as well as partially acceptable configurations according to lexical 
selection, pragmatic setting, and sociolinguistic record. In most cases, the restrictions reflect the need 
to respect the grammar rules of each language, following the linear order of sentences in both English 
and Spanish. As a counterpart to the grammatical restrictions, there are configurations that favor the 
change of languages in bilingual discourse. 

According to popular beliefs, it has always been thought that these traits are associated with Spanish 
speakers who do not have a sufficient command of English, but such belief must be handled with care 
because it is precisely the good command of English that opens the way for the use of some of these 
phenomena, as is the case of the alternation of languages. According to the results of a study carried 
out in Chicago on the attitude of young Hispanic university students towards the alternation of 
languages, it was appreciated that the perception of this phenomenon responds more to stylistic 
parameters than to the dominance of languages. 

In another study carried out on the lexicon that is most available in adolescents of Hispanic origin, 
students of a secondary school where Anglos and Hispanics coexist, Moreno Fernández [19] discovered 
that the total of Anglicisms identified on the words of highest availability represented a poor 6.5% of the 
total. From a more purely sociolinguistic point of view, the study reveals the small distance that there is 
in the average of anglicisms between boys and girls, but there are clear differences according to the 
level of Spanish of Hispanics, although many of them are first-generation: the lower they are level of 
Spanish, the more intense the use of Anglicism in the available lexicon. These data show that, in this 
case, it is the level of knowledge of the language and not so much the fact of having been born or not 
in the United States that favors a greater presence of English. The conclusion derived from this points 
to the importance of the educational system and, specifically, to the role of Spanish courses for Spanish 
speakers. 

3 RESULTS 
If we interpret the American reality from the point of view of the sociology of language, we see that it 
revolves around the concept of diglossia, since there is the use of a popular colloquial Spanish in 
ordinary life, while the media use International Spanish. However, the Spanish-speaking situation is 
somewhat more complex, since there is no strict rule that deciphers when exactly a specific type of 
record should or should not be used. The interpretation that best fits the Hispanic sociolinguistic 
panorama is not diglossia, but diglossia complex, as Moreno Fernández [20] mentions, since it is not a 
simple diglossia, in which a high variety and Another low variety is distributed in a complementary way 
in the public and private contexts of use. It is a double diglossia, where the English language appears 
closely involved, given that its influence is fundamental for American Spanish and the whole of its 
sociolinguistic situation. 
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This type of complex or double diglossia is what occurs in many American communities where there is 
a well-established Hispanic population. In such cases, the general high variety would be English and 
the general low variety would be Spanish, as it is often a language of oral acquisition and for private and 
family use, and because it is the least widely used language. Within English, the highest sub-variety 
would be the American English considered as standard or general and the lowest, the regional or local 
English of each group or territory, that is, the English used by each Spanish-speaking community. Within 
Spanish, referring to the American Spanish variety, the highest sub-variety would be the general 
American Spanish used by most of the Hispanic communities settled in the country and the lowest sub-
variety, the variety called Spanglish from each region, locality or group, each one of them with multiple 
possibilities of internal manifestations since each community can present its linguistic features. 

Likewise, American Spanish in general terms presents as the most elaborate manifestation of the form 
of speech that is used in the social communication media, which coincides to a high degree with the 
cultured manifestations of other Hispanic countries of the world. In short, according to Blommaert [21], 
there is no incompatibility between American Spanish and the so-called Spanglish, but simply there is 
a socio-stylistic and sociolinguistic complementarity. This, in turn, as Pennycook [22] states, facilitates 
the blurring of the boundaries between varieties and the emergence of continuous manifestations where 
mutual influences become more visible. The varieties that are called general American Spanish and 
Spanglish are not only in connection and continuity with each other but also with standard and popular 
English (Canagarajah [23]). Specifically, the interpretation of Spanglish as a translingual practice in a 
contact zone implies the acceptance of the diversity of manifestations and the maintenance of identities 
to achieve effective communication. 

Precisely because the different Hispanic varieties are in continuous movement, the varieties considered 
as short can see their social presence reinterpreted and go on to fulfill functions traditionally reserved 
for the tall varieties. When two languages are involved, as in the case of the United States, diglossia 
can be broken to give way to a situation of bilingualism, in which English and Spanish could struggle in 
certain domains of use, as may be happening in communities of California, Arizona, Texas, Florida or 
New York.  

In general, speaking of American Spanish refers to all manifestations of the Spanish language in the 
United States, including Spanglish. However, the variety that interests us now is the one that has been 
called simply Spanish or also general American Spanish, since it has not received enough attention as 
such, probably due to the weight of a simplified vision of reality, according to which the panorama 
idiomatic of the United States would be made up of three well-differentiated varieties: English; Spanglish 
and its versions developed during the last decades; and a Spanish according to Torres [24] “imported”, 
that is, the Spanish of the media and Hispanics not born in the United States. 

This vision has relevant consequences at different levels of social life. It produces, for example, that 
those who consider themselves Spanglish speakers see as impossible to speak a unified Spanish, at 
the same time that they notice a negative perception of their speech modality. In addition, many teachers 
focus their educational attention on the eradication of the supposed errors of Spanglish, while others 
promote them, as the only apparent way out for the maintenance of identity and language. All these are 
partial interpretations that hide a transcendental part of reality. 

One of the most important issues affecting American Spanish has nothing to do with either the choice 
between the Spanglish or popular Spanish labels or the confrontation between an international educated 
Spanish and a bilingual mixed identity variety. It has to do, according to Otheguy and Zentella [25], with 
the progressive constitution of a proper American Spanish, with a range of cultured and popular styles 
at their disposal. This way of seeing things supposes adopting a perspective in which the “imported” 
Spanish would be displaced by an American Spanish, native and natural, suitable for use in the media, 
in the company, in education, and in any other workplace. or social. That proper American Spanish 
would have a wide and public social use within the American Hispanic community and would have to 
occupy the space that corresponds to it within the Hispanic dialect concert. 

In American Spanish, the influence of English is observed, which produces the expected effects of 
language contact on Spanish: transfers, simplifications, hypergeneralizations, periphrasis, and 
convergences, according to Silva-Corvalán [26]. In addition, it is observed as mentioned in the works of 
Otheguy and Zentella [27] on the Spanish of New York or in the project for the study of the Mexican-
Puerto Rican community of Chicago by Kim Potowski [28], a process of convergence, leveling or 
interdialectalization of the varieties of Spanish used by speakers of diverse Hispanic origins. We are 
facing a process of koineization or progressive convergence of varieties, which is giving rise to a koiné 
or American interdialect. This process is transcendental for Hispanics in the United States, in which 
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identity offers several overlapping planes: a personal identity referring to their specific Hispanic origin 
(Mexico, Puerto Rico, Cuba) and another Latino or Hispanic identity that arises in the USA. 

American Spanish in the USA, in this sense, would have a regionalization developed from the very 
constitutive process, for historical and sociological reasons. In this way, Spanish would show traits 
inherited from its old Hispanic past in the south and southwest (Sánchez [29]), would acquire a more 
Caribbean dialect profile in areas such as Florida and more Mexican in cities such as Los Angeles, being 
that the traits of the Mexican Spanish, for demographic reasons, along with geographic reasons, could 
be found throughout the national territory, as more than 60% of Hispanic Americans are of Mexican 
origin (Fernández [30]). As for the social profile of general American Spanish, for the moment it is defined 
more by what would be necessary than by what exists, which calls for the need for linguistic planning. 

There is another domain, however, that calls for references built around an American Spanish: that of 
social media. The need for this model of Spanish is based, on the one hand, on the access to the 
journalistic profession by young Hispanics already born in the United States and who, therefore, do not 
have the language background of another Hispanic country. On the other hand, these media are obliged 
to connect with the recipients of their informational and cultural products, recipients also born in the 
United States who demand communication products at the level of generations familiar with bilingualism 
and whose interests are no longer the same. of their parents and grandparents. At the moment, a tough 
battle is being waged to find the right communication model that will capture the attention of young 
Spanish speakers. For this, the most diverse alternatives are proposed: advertising in English with 
Hispanic cultural elements, advertising in Spanish with elements of English, bilingual audiovisual 
content, formats with updated content expressed with alternating languages. Among these alternatives, 
the use of an American Spanish language model has to emerge.  

4 CONCLUSIONS 
The current linguistic landscape in the USA could suggest a very old and widespread use of English 
throughout the Union. However, history reveals a more complex development. Practically all the North 
American territory was inhabited, before the arrival of the Europeans, by indigenous groups of different 
entities, many of them hunters and nomads and, in general, with a level of socio-cultural development 
lower than that of the Aztec and Mayan cultures in the lands of present-day Mexico. Among the best 
known Indian peoples are the Apaches, Comanches, Pueblo Indians, Navajos, Hopi or Yumas. In 
general, the contacts of the Hispanic population with the Apaches, Navajos, and Comanches were quite 
old, but were based on a rivalry relationship. 

Contact with English is a reality spread throughout the United States and produces very significant 
linguistic and sociolinguistic consequences in Spanish. In 1999, Eva Mendieta published an interesting 
work on borrowing in Spanish from three Spanish-speaking communities: San Antonio (Texas), Miami 
(Florida) and Perth Amboy (New Jersey). The phenomena that she Mendieta recorded in her surveys 
were classified as follows: pure loans, hybrid creations, traces, semantic extension, grammatical traces, 
and code changes or language alternations. In addition, she Mendieta found that the alternation of 
languages occurred in all Puerto Rican informants in New Jersey, while in Texas it was only observed 
in half of the investigated speakers and in Miami, in none. Of all the linguistic processes of languages 
in contact listed, the most frequent in the three Hispanic groups investigated were pure loanwords, 
calcos, and semantic extensions, although in Miami Cubans the use of calcos was significant and in 
Mexicans, loanwords with phonic influence. 

Finally, concerning Spanglish, it should not be ignored that this label encompasses well-known 
phenomena described by sociolinguistics. This is a bilingual mix variety. That is the cataloging that a 
sociolinguist would do, although some prefer to speak of intertwined languages. From a socio-historical 
point of view, Spanglish arises mainly within an ethnic group that somehow resists complete assimilation 
to the dominant group. From a linguistic point of view, Spanglish is as diversified, at least, as the origin 
of the Hispanics who use it (Mexican, Cuban, Puerto Rican), and to this diversity must be added that of 
the very varied way in which the rubbings are produced, loans, grammatical transfers or the alternation 
of languages. In our opinion, when Spanglish is produced by Spanish speakers, it should be included 
under the generic concept of the Spanish language, no matter how far it is on the periphery. Other 
Spanish speakers may indeed find it strange, even incomprehensible at times, but it is still part of the 
Hispanic community, being able to unite people from very distant places; that is to say, it is the mark of 
a heterogeneous group in biology and sociology, dispersed by geography and even by history, but 
which, under great diversity, recognizes a common cultural background. 
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Abstract  
Ten years after the implementation of the Bologna Plan in conservation-restoration training programs in 
Spain, the BA in Conservation (GCRBBCC) study plan at Universitat Politècnica de València (Spain) 
was revisited and the learning outcomes were redefined. The competences agreed are now in line with 
the European standards according to the document 'Competences to access the profession of 
Conservator-Restorers' (2013) edited by the European Confederation of Conservators-Restorers 
Organizations (E.C.C.O.) as with other relevant documents produced by the European Network for 
Conservation Restoration Education (ENCoRE). 

This paper highlights the complexity behind the training of GCRBBCC students as well as the scarcity 
of teaching and/or didactic tools available to teachers, especially to train the cross-cutting competencies 
needed to complement the skills, knowledge and hands-on practice acquired during the training process 
and that help students have a broader and specialized professional profile. 

Keywords: Innovation, conservation, soft competences, methodological strategies.  

1 INTRODUCTION  
After a period of reflection where the implementation of the Bologna Plan in the training of conservator-
restorers (C+R) was evaluated, the specific competences of the BA in Conservation and Restoration of 
Cultural Heritage (GCRBBCC) at Universitat Politècnica de València (UPV) have been reviewed and 
redefined in recent years to reach the 12 generic and 8 specific competences of current BA program. 
These competences are also in line with the criteria agreed at European level for Bachelor's degrees 
(BA) as stated in the document 'Competences required to enter the profession of Conservator-Restorer' 
(fig.1), drawn up by the European Confederation of Conservators-Restorers' Organisations-E.C.C.C.O. 
[1], as well as other documents produced by ENCoRE- European Network for Conservation Restoration 
Education, a European network that brings together more than 40 C+R training institutions in Europe 
[2-8]. 
According to the different texts mentioned, graduates of the GCRBBCC of the UPV must be able to: 

• Recognize the constituent materials and the manufacture processes of cultural objects.  
• Apply the instruments and examination methods and materials to document cultural objects.  

• Diagnose their condition. 
• Understand the legal framework behind the interventions carried out to preserve cultural heritage.  

• Apply the deontological code and health and safety standards to the conservation and restoration 
field. 

• Plan the conservation treatment based on the object’s condition and the nature of the materials.  

• Develop the skills needed to treat the object(s).  

• Apply preventive conservation measures. 
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Figure 1. Expected knowledge and skills acquired at level 6 of the European Qualifications Framework (BA) 

in the training of conservators-restorers. (E.C.C.C.O., 2013). 
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Diagnosing and planning conservation treatments involve a higher cognitive level and require that the 
student has developed a balanced, broad and multidisciplinary criterion. The design of activities based 
on different active methodologies contributes to the comprehensive training of students and prepares 
them for their immersion in an interdisciplinary labour market where the professional competence is 
determined not only by the ability to execute different conservation treatments but for being able to 
participate in the decision-making process and in the design of conservation strategies to preserve 
valued objects.  
The project presented here highlights the complexity behind the training of GCRBBCC students as well 
as the scarcity of teaching and/or didactic tools available to teachers, especially to train the cross-cutting 
competencies needed to complement the skills, knowledge and hands-on practice acquired during the 
training and that help them have a more comprehensive and specific professional profile. 

2 METHODOLOGY 
To diagnose and plan treatment involves a higher order cognitive level as seen in Bloom's taxonomy 
(LeexOnLine, 2019, online) (Fig. 2), as it requires the student, in parallel to the acquisition of content, to 
have learned to develop a generally balanced, broad and multidisciplinary criterion. 

 
Figure 2. Hierarchy used to classify learning objectives into levels of complexity. (Source: Bloom’s 

Taxonomy Verbs, Wikimedia Commons, CC-BY-SA-4.0) 

Teaching how to build an approach to conservation and restoration is a complex process [9-11]. Building 
criteria necessarily involves the development of a decision-making process consisting of different 
stages, which imply that the student has previously been able to:  

a) Understand a problem. 
b) Apply in a cross-cutting way the body of technical knowledge about the constituent materials of 

the cultural object.  
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c) Analyze the severity of the problem(s) presented. 
d) Assess the needs of the cultural object. 
e) Determine the priority of these needs. 

It soon became clear that the ability to make decisions and develop conservation strategies in 
conservation and restoration requires the student to develop additional competencies, which are not 
necessarily exclusive to the discipline of conservation and restoration. That is, for the student to be able 
to understand a problem and apply in a transversal way the technical knowledge that allows him to 
diagnose and evaluate the conservation needs of the cultural object, it is necessary to work on additional 
questions not necessarily related to C + R. 

The document "Towards an integrated approach to cultural heritage for Europe - Document on skills, 
training and knowledge transfer for professions of traditional and emerging heritage" [12] resulted from 
the Voices of Culture initiative is based on several fundamental ideas to understand not only what the 
C+R profession demands today but also how should we teach and what skills our students need to 
develop. In this sense, the document establishes that education and training must go beyond traditional 
competences and skills and work on what is known as transversal competences or soft skills 
(management, communication, sustainability ...), ethics (which should permeate all practice) and a 
transversal approach based on multidisciplinary work.  

As can be seen, the implementation of the new degrees in accordance with the requirements of the 
Bologna Plan soon highlighted the need to incorporate new dimensions in training in order to contribute 
to the comprehensive training of the student. This was especially evident in the final year subjects. 

In the 2015, the UPV launched the Transversal Competences Project, an initiative of the Vice-Rector's 
Office for Studies, Quality and Accreditation, the objective of which is to accredit a series of transversal 
competences to students who have graduated from any of the official degrees taught at UPV.  

Being aware of the complexity of the learning process of GCRBBCC students as well as the lack of 
teaching and/or didactic tools available to the teaching staff of the discipline, is what motivated to apply 
for an Educational Innovation and Improvement Project (PIME) within the B call (projects of curricular 
innovation in subjects) of the "Learning + Teaching" (A+D) Program promoted by the Vice-Rectorate for 
Studies, Quality and Accreditation and the Vice-Rectorate for Digital Resources and Documentation of 
the Universitat Politècnica de València (Spain). “BUILD UP! Acquisition of transversal skills in the 
training of conservators-restorers through active methodologies” PIME project aims to develop different 
active methodologies in the 'Introduction to paper conservation” program (6 ECTS, 4th year GCRBBCC) 
to raise the student's learning to a higher level than the simple acquisition of knowledge and skills, 
enabling them to provide solutions to questions posed in real situations, and to develop cognitive skills 
such as critical thinking as well as analysis and synthesis ability necessary for decision making and for 
the design of conservation strategies in the field of conservation-restoration. 

3 RESULTS 
The project has allowed the implementation of different practical activities designed ad hoc in 2/3 of the 
syllabus in an attempt to dynamize the lectures and the interrelation of the students [13]. The project 
has also implied the creation of different tools to collect information and analyse the data, enabling 
constant supervision of the design, development, implementation and subsequent evaluation of the 
different activities. The tools that have already been implemented are: 

- Student’s initial survey/assessment template. 
- Student’s final survey/assessment template 
- Rubric for the evaluation of the portfolio 
- Rubric for the evaluation of the academic work 
- Rubric for the evaluation of the oral presentation 

Despite it is too early to anticipate final outcomes, some interesting aspects have been already revealed. 
As for the expected impact of the present project on the teaching-learning process of GCRBBCC 
students, it is expected that the innovations included in the different didactic units will contribute to a 
satisfactory acquisition of knowledge and skills, as well as to the acquirement of the specific soft 
competences such as problem solving and critical thinking, which in turn will lead to a significant 
improvement in their learning at three levels as shown in Figure 3. 
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Figure 3. Improvements expected from the implementation of innovations. 

4 CONCLUSIONS 
The project presented here highlights the complexity of the learning process of GCRBBCC students as 
well as the lack of teaching and/or didactic tools available to the teaching staff, especially with regard to 
the work on soft competences that complement the skills, knowledge and abilities acquired during 
training and that help to complete the definition of the professional profile of our graduates.   

This communication, in addition to defining the expected competences of the conservator-restorer in the 
EEES, has presented some early positive outcomes of an educational innovation project that aims to 
develop the competences required by the profession of conservator-restorer at an international level. 
Nevertheless, three potential risks have been identified and will require some additional refinement: the 
complexity in planning and scheduling activities, the excessive time and workload for teacher and 
student and the amount of material and human resources required. 
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COMPARING STUDENTS´ RESULTS DURING REMOTE LEARNING 

J. Pasáčková 
Prague University of Economics and Business (CZECH REPUBLIC) 

Abstract 
In this article, we focus on the course of Mathematics for Economics at the Prague University of Economics 
and Business in the Czech Republic. We present how we changed the teaching methods from face-to-
face to remote teaching. We mention the tools and programs used for online teaching. And we compare 
them and present which one is more useful for us. Then we deal with methods of examination during the 
face-to-face and online periods. And we draw a comparison of the results of students. We investigate if 
there were some differences between scores during the online and face-to-face learning. We work with 
results of more than 1000 students. 

Keywords: remote learning, face-to-face learning, online teaching, MS Teams, Zoom, Mathematics. 

1 INTRODUCTION  
During last two years all universities all over the world were confronted with the remote learning. Thus, 
all teachers had to switch to online mode and got prepared in a very short time all their materials into an 
electronic form. It was a big challenge for teachers as well as students. The aim of this article is to 
describe how teachers at our university managed this situation and to compare how the students dealt 
with the online learning and online exams.  

There are many articles which compare and describe the problems with the online teaching. We can mention 
some research from other countries, for example [1 - 3]. In [1], they discussed this situation in India together 
with deprivation due to social class, ethnicity, etc. This topic was important in the Czech Republic as well, 
because not every family had at home enough computers or some additional equipment such as camera, 
microphone, tablet. In [2], they claimed students would not remember the educational content delivered but 
how they felt during this period. On the other hand, in [3] mentioned, already before the pandemic period, 
that the learning online required varying of pedagogy and practice to ensure effective learning outcomes. 
Equally, we tried not only to teach, but to involve the students and to avoid that they get bored.      

We compare results of students of Prague University of Economics and Business (PUEB). Every student 
at this university has to pass a course of Mathematics. There are two courses depending on the field of 
study, Mathematics for Informatics (MFI) and Mathematics for Economics (MFE). In [4], we compared 
the differences of evaluation between these two courses of Mathematics. In this article, we want to find 
if there were some differences in results of students of the course of Mathematics for Economics during 
an online and a face-to-face period. The content of these courses consists of linear algebra and 
mathematical analysis, for more details see the course book [5]. 

We compare exam results during summer semester of the years 2019, 2020, 2021. 2019 was the year 
before the pandemic of coronavirus disease in the Czech Republic started. During the March 2020, all 
universities in the Czech Republic were closed and we started to teach online. And then, all the 
academic year 2020/2021 we taught only online.  

Some results of tests from Mathematics at PUEB during face-to-face teaching can be found in [6-8]. 
From [6] follows that there are significant differences between average number of points in the final test 
in Mathematics depending on way of acceptance students to study. In [7], there is presented another 
analysis of scores from mid-term and final test in Mathematics. Another interesting paper [8] deals with 
testing the students´ ability to formulate math definitions. Comparing of math success of students from 
another Czech university can be seen in [9, 10].  

This article is the continuation of [11], where we investigated an effect of online teaching on the students´ 
results of exams in MFI.  

2 TEACHING METHODS AND EVALUATION 
During the face-to-face period we did not use any electronic documents, we explained a topic using a 
blackboard and a piece of chalk. Students used textbooks for learning at home. The first textbook [5] 
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contains explanations and examples of all the topics and the second textbook [12] consists of examples 
of final tests from the previous semesters. 

During the online period we had to transform all our materials into an online form. There were two 
possibilities which the university recommended us. The first option was the platform Zoom which is 
suitable for a large audience and there is not necessary to register. The second option was the platform 
MS Teams which we found out more suitable for the possibility to use it as a storage as well. We created 
classes in MS Teams exactly the same as they were in the timetable. We taught lectures in real time, 
but we recorded them, so students could watch them few times or when they wanted. In addition, we 
published there some additional exercises and the text of talks about the theory. Often teacher prepared 
a file with theory or instructions and then the teacher calculated it speaking with students, for example 
see Fig. 1. More details how the transition to the online teaching at PUEB was made and problems 
connected with teaching are described in [13]. Another discussion of advantages and disadvantages of 
using these platforms, see [14, 15]. 

 
Figure 1. Demonstration lecture in MS Teams. 

The evaluation during the face-to-face period is divided into three parts: a middle-semester test, a final 
written exam and a final oral exam. Students could obtain 20 points in the first test, 40 points in the final 
written exam and 40 points for the oral exam. We sum up these points and the minimum passing score 
is 60 points. We use the classical method to evaluate students. They have to calculate some problems 
and during the oral exam the emphasis is put on knowing definitions and theorems and their application 
in problems. 

During the online period we wanted to increase the students´ activity thus we added homework to the 
evaluation, see example in Fig. 2. During first 8 weeks in the semester, students were obliged fulfil one 
homework every week. They could obtain 8 points from this activity and 12 points in the middle-semester 
test. The tests were written online using camera and microphone. And the oral exam was in the form of 
a video call.          

 
Figure 2. Demonstration homework in MS Teams. 
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3 METHODOLOGY 
After this online period, we investigate if there are some differences between scores during the online 
and face-to-face learning. Thus, we test the following hypotheses: 

• H01: There are not any statistically significant differences between grades of students and the type 
of learning (face-to-face, online). 

• H02: The success rate of students of MFE does not depend on the type of learning (face-to-face 
or online). 

To test these hypotheses, we use two-sample t-test and Chi-square test of independence. We do all 
analyses with the significance level 5 %. 

4 RESULTS 
In Table 1, there are numbers of enrolled students in the course MFE in summer semesters and their 
scores. Students who obtain score 1 - 3 passed the exams, students with the score 4 did not pass the 
exams. In addition, there are often students who did not try to pass the exams (NA) as well, and we do 
not calculate with these students in the following. 

 Table 1. Numbers of students. 

score 1 2 3 4 NA Sum 

2019 63 154 320 132 122 791 

2020 207 289 215 30 64 805 

2021 51 155 213 85 54 558 

As we can see from the Table 1 and from the arithmetic means (x̄2019 = 2.779; x̄2020 = 2.092; x̄2021 = 
2,659), students had better scores during the summer period 2020. During this semester after one month 
of face-to-face learning, started the online period. Thus, this semester was very particular, teachers had 
many difficulties with the organization of teaching, they did not have a relevant equipment and the first 
test were written without the camera. Therefore, in the following we will compare only results in 2019 
and 2021.  

Using the two-sample t-test, we test the first hypothesis. 

H01: There are not any statistically significant differences between grades of students and the type of 
learning (face-to-face, online). 

The value of the statistics is T = -2.334, the critical value is t = 1.962. The hypothesis H0 is rejected at 
significance level 0.05, i.e.  

|𝑇| = 2.334 > t!.!#	(1171) = 1.962. 

Thus, there were statistically significant differences between scoring during online (2021) and face-to-
face (2019) period. 

We exclude students who were not presented at the exam. Then the success rate was 80.3% in the 
summer semester 2019 and 83.1% in the summer semester 2021. In the second hypothesis, we do not 
compare the score of exams, but only the number of successful (grade 1-3 together) and unsuccessful 
(grade 4) students. 

H02: The success rate of students of MFE does not depend on the type of learning (face-to-face or 
online). 

In this case, we use Chi-square test of independence. We calculate with a contingency table with the 
dimension 2 x 2 and we can use a coefficient of association as a measure of association.  
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Table 2. Passing exams. 

 number of students 
who passed exams 

number of students who 
did not pass exams 

2019 537 132 

2021 419 85 

The Chi-square statistic is 1.566. The p-value is 0.211. The result is not significant at the significance 
level 5%, i.e. 

𝑝 = 0.211	 > 0.05 = 	𝛼. 

The chi-square test of independence showed that there was no significant association between passing 
the exam and type of learning. 

5 CONCLUSIONS 
At the beginning of the online period, we were afraid the online learning wouldn´t be suitable for students. 
Will we be able to teach it suitably? From above implies that despite the concern, students´ success 
rate did not change. We confirmed that during both teaching period, in summer semester 2019 and 
2021, there were no significant differences in students´ success rate.  

We found out that there were statistically significant differences between scoring during online (2021) 
and face-to-face (2019) period. From the arithmetic means, we can presume that students had better 
score in online period. It is possible, since many students in the student´s survey mentioned that it had 
been suitable for them to watch the lectures more times or in a slower tempo to better understand the 
topic. In majority case, they evaluated the online teaching as very applicable. As a follow-up, in these 
days we prepared a new Moodle platform for our students with videos of examples and some additional 
materials for their own learning.  

We can conclude that the success rate in exams of Mathematics is quite high, about 80%. In addition, 
the other positive statement is that the number of students, who did not come to try to pass the exam, 
decreased from 15% under 10%. It is very interesting, and we confirmed it in another subject and 
semesters as well, see [4, 11]. Thus, students were more courageous to go and try to pass an exam 
during an online period.  

We hope that the new experience with online teaching of teachers would lead to increase the level of 
mathematics knowledge and skills of students. Mathematical background is the basis of a logical 
thinking, which is a prerequisite for the correct solution of problems of economic practice. 

The results of this article are useful for teachers to assure that there were not any big problems with 
online teaching and learning and that it did not affect the evaluation. 
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PROBLEM- AND PROJECT-BASED LEARNING IN CONSERVATION-
RESTORATION TRAINING PROGRAMS 
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Palomino 

Departamento de Conservación y Restauración de Bienes Culturales. Universitat Politècnica 
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Abstract  
This paper presents different Problem-Based and Project-Based learning strategies designed and 
implemented in the framework of a project devoted to promote the progressive development of creativity, 
innovation, entrepreneurship, critical thinking, analysis and problem-solving ability in the students of the 
BA program in Conservation at Universitat Politècnica de València. In addition to promoting teamwork 
and group learning, the first results of this project highlight an improvement of students’ significant 
learning by enhancing previously acquired skills in problems analysis and in the design of conservation 
strategies. The active methodologies implemented have also contributed to the development of 
communication skills dealing with decision-making and argumentation, the anticipation of 
consequences, written and oral expression, and the use of specialized language. 

Keywords: Innovation, conservation, critical thinking, criteria, problem solving.  

1 INTRODUCTION  
Creativity, innovation, entrepreneurial skills, critical thinking and the ability to analyse and solve 
problems are essential transversal competences desirable in conservation-restoration (C+R) 
professionals and, therefore, training programs must ensure their development and acquisition. All these 
skills contribute to build up criteria. To this end, it is necessary for the student to leave the traditional 
scheme of the master class aside and get immersed in a participative and collaborative dynamic based 
on debate and critical analysis [1]. 
However, it is noteworthy that the inertia of the traditional teaching system significantly limits students’ 
participation in the different lesson, which means that, in order to ensure students’ involvement, activities 
must be attractive enough. In this context, active methodologies are a perfect tool to promote the 
progressive development of the aspects mentioned above [2]. The present study has been carried out 
within the framework of a 4th year course of the BA in Conservation at the Universitat Politècnica de 
València (UPV), which represents the access to the profession students will find later in museums, 
cultural institutions or private companies. From this perspective, it is essential that  students become 
the focal point of the learning process, while the teacher must merely facilitate the training and 
acquisition of knowledge and competences, including the soft  ones, which are the ones that will help 
the student to interact with society and contribute to the transfer of knowledge. 

1.1 Active methodologies for analysis and problem solving 
There are two types of active methodologies that are particularly interesting in terms of tackling the 
objectives set out in this study: Problem-Based Learning and Project-Based Learning.  

These are analytical dynamics that allow solutions to be obtained from the resolution of a case (or 
dilemma) [3]. Both methodologies are an extraordinary tool to put students in simulated professional 
scenarios where they will need much more than memorised contents or the performance of guided 
practices. 

Although both Problem-Based Learning and Project-Based Learning have the same acronym (PBL) and 
have confusing boundaries that can even be understood as synonyms, they have certain differences 
that make them particularly useful in this project [4]. 
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Figure 1. PBL as a learning strategy [4]. 

On the one hand, both types of learning allow students to resolve situations through their knowledge, 
resources, research, and reflection by means of cooperative work, which leads them to enhance key 
skills and abilities for the profession of conservator-restorer, as well as social, linguistic and 
communicative competences. Part of the success of this type of learning will depend on the motivation 
of the student as well as on the interest aroused by the subject. The fact that PBLs do not have a single 
solution, but are open-ended, favours the development of a continuous process of reflection and 
evaluation based on the active search for information, its critical understanding, etc., which makes them 
a particularly useful learning typology in the construction of criteria mentioned above [5-7].  

 

Figure 2. Collaborative work 
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As far as differences are concerned, one fundamental distinction is worth highlighting: 

a) Problem-Based Learning poses - as the name suggests - a problem, which may take the form of 
a case. The question model is used and the result does not involve the necessary presentation 
of a product, but rather solving the question posed, sometimes even on a fictitious situation or 
simulation [8]. 

b) Project-based learning does involve the creation of a tangible end product, which is usually linked 
to the real world. The project is not the objective in itself but the scenario in which the student will 
act, develop and use the competences that will enable him/her to account for this final product. 
The scenario created will have to be as close as possible to the reality of the student's future 
profession, as it is in this real environment where he/she will have to use the competences 
developed during his/her training [9]. 

This means that:  

a) In Problem-Based Learning there is usually a single problem with specific steps which allows 
working with larger workgroups where the contrast of opinions plays a fundamental role. 

b) In Project Based Learning there can be several points of focus, and sometimes its extension in 
time is longer. The indications can be more general, which leaves more room for creativity and 
flexibility, although the working groups are much smaller and where both the organisation of the 
group and planning are central aspects. 

 

Figure 3. Project-based learning. 

2 METHODOLOGY 
Introduction to paper conservation aims to introduce students to the discipline of the conservation and 
restoration of works made on paper, a discipline that often encompasses a wide range of both 
materials combinations (cellulose-based supports and graphic techniques) and types of works 
(documents, sketches, prints, posters, and other paper-based cultural artefacts, etc.). The course 
provides a fair balance between theoretical and practical knowledge leading to the ability to solve 
problems and the acquisition of practical skills by students. It is a practical program with significant 
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theoretical foundation that aims to provide a global knowledge of the discipline. The subject proposes 
a broad content program designed to provide an overview of the study, diagnosis and treatment of 
artworks made on paper. The first two thirds of the course introduces the student to the technical 
knowledge of the materials commonly found in artworks made on paper (drawings, maps, prints, 
engravings, manuscripts, etc.) as well as the preparation of technical reports and the diagnosis of the 
condition they present and introduces the student to the execution of conservation and restoration 
treatments such as mechanical dry cleaning, wet cleaning (solubility and solvents) and structural 
treatments (flattening, tear mending, etc.). In the last third of the program, the student develops a 
conservation treatment on a real case study in which they must put into practice all the knowledge 
and skills acquired throughout the course. 

  
Figure 4 (a, b). Organization of the subject: a) Distribution of types of content in the program and 

 b) Distribution of student work in the classroom. 

This paper presents the implementation of two active methodologies (Problem-Based Learning and 
Project-Based Learning) in the Introduction to paper conservation program which are specifically aimed 
to train students’ analysis and problem-solving ability in paper conservation. More specifically, the 
objectives pursued are: 

a) To promote teamwork and group learning.    
b) To enable students to apply scientific and technical knowledge in diverse and complex contexts, 

integrating them with their own attitudes and values in their personal and professional actions.  
c) To enhance learning in students through the use of previously acquired knowledge in the analysis 

of problems for the design of conservation strategies. This will contribute to the core training of 
the student, going beyond simple knowledge and placing the emphasis on the integration between 
the content of what is learned and the mental structure of each student, and contributing to a long-
lasting understanding. 

d) To contribute to the autonomous learning of the student. 
e) To enable students to develop communicative skills for making and arguing decisions, foreseeing 

consequences, written and oral expression, and the use of specialized language. 

3 RESULTS 
In this study, the implementation of active methodologies has been considered in 2 of the 3 content 
units in the program, which are the most appropriate ones in terms of content for the type of learning 
proposed [10] and that deal with the introduction to conservation treatments as well as with the design 
of conservation strategies for actual case studies. For each unit, simple but highly systematised 
practical exercises have been designed, which are presented in single worksheets that contain all the 
information needed for its development and that allow the student to acquire the expected knowledge 
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and skills. This way of progressing in learning based on simple exercises that correspond to a specific 
part of the syllabus is -in itself- a form of problem-based learning [11] Throughout this process, group work 
(3-4 people each) is constant. 

The development of these problem-solving group exercises has in turn allowed a smooth transition 
towards Project Based Learning, so that the student closes the four-month training period by tackling 
a project which, although the conceptual part is based on group discussion, the executive part is 
approached individually. In other words, the joint work that accompanies the student during the 
different exercises throughout the four-month period evolves until the student reaches a high degree 
of autonomy that concludes with the delivery of the final project and its defence by means of an oral 
assessment test, as only in this way is it possible to assess for each student both the acquisition of 
soft skills and abilities such as analysis and problem-solving ability. The successful completion of this 
process is the most tangible evidence of the acquisition of the expected soft skills. 

The degree of fulfilment of the objectives set out in this project has been considered at different levels:  
a) Level 1: Evaluation of the results obtained by the student. 
b) Level 2: Evaluation of group work. 
c) Level 3: Evaluation of the innovations introduced by the professor. 

 
Figure 5. Assessment strategy. 

For each of these levels, different evaluation strategies have been established based on a series of 
quantitative and qualitative criteria that will allow us to analyse the information obtained and assess both 
the relevance of the innovations implemented and the possibility of introducing certain corrective actions 
that may improve aspects that have not been entirely satisfactory (such as the lack of motivation and/or 
involvement of the student, the time spent in the preparation and development of the activity, the 
additional workload generated, etc.) [12-14]. 
The evidence (quantitative and qualitative) foreseen to determine the degree of fulfilment of the 
objectives set out in this study is detailed in Table 1. 
  

Student 
assessment

Assessment of 
group work

Innovation 
assessment

PIME 
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Table 1. Evidence to determine the degree of compliance. 

 EVIDENCE TO DETERMINE THE 
DEGREE OF COMPLIANCE 

SPECIFIC OBJECTIVES 

FI
EL

D
 D

IA
R

Y 

W
R

IT
TE

N
 T

ES
T 

PO
R

TA
FO

LI
O

 

O
R

A
L 

TE
ST

 

Q
U

ES
TI

O
N

N
A

IR
E 

SU
R

VE
Y 

O
B

SE
R

VA
TI

O
N

 

Promote teamwork and group learning. x - x - - - - 
Enable the student to apply scientific and technical knowledge in diverse 
and complex contexts. - x x x - x - 

Promote significant learning in students through the use of previously 
acquired knowledge in the analysis of problems for the design of 
conservation strategies. 

- - x x - x - 

Contribute to the autonomous learning of the student. - - - x x - x 
Facilitate students' development of communication skills for decision 
making and argumentation, foreseeing consequences, written and oral 
expression, use of specialized language. 

- x x x - - x 

Finally, Table 2 lists the different assessment strategies applied to each of the assessment levels, as 
well as the assessment method, technique or instrument used in each of them. 

Table 2. Evaluation strategy. 

LEVEL OF 
ASSESSMENT 

ACCORDING TO 
INFORMATION 

SOURCES 

EVIDENCES (written, oral, practice) 
TO DETERMINE COMPLIANCE 

(quantitative/ qualitative) 

EVALUATION STRATEGY 
EVALUATION METHOD/ 

TECHNIQUE/INSTRUMENT 
LEVEL 1 
STUDENT 
(individual) 

Evaluation of the 
results obtained by 
the student. 

v Oral test  v Rubric or correction template 
v Written test v Open response timed test 
v Diary+Portfolio v Rubric or correction template 
v Questionnaire v Self-assessment 
v Questionnaire v Peer review 

Teacher Evaluation v UPV Survey v UPV Survey 
v Initial and final questionnaire v Ad hoc evaluation 

LEVEL 2  
GROUPS OF 
STUDENTS 

Evaluation of group 
work. 

v Field diary v Rubric or correction template 
v Group discussion v Observation 

LEVEL  
3 COURSE 

Evaluation of the 
innovations introduced. 

v Questionnaire  
v Evaluation sheet 

v Tutoring 
v Observation 

4 CONCLUSIONS 
To diagnose and plan a conservation treatment in artworks involves a higher cognitive level and requires 
the student to have learned to develop a balanced, broad and multidisciplinary criterion. The design of 
activities based on different active methodologies, as well as making the classroom more dynamic, 
contributes to the integral training of the student and prepares him/her for immersion in a professional 
market – which in art conservation has a remarkable interdisciplinary nature - and where the professional 
competence is determined not only by the ability to carry out different conservation treatments but also 
by being able to participate in the decision-making process and the design of conservation strategies. 
Both Problem-Based Learning and Project-Based Learning are methodologies that encourage the 
progressive development of creativity, innovation, entrepreneurship, critical thinking, as well as the 
ability to analyse and solve problems. 
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The innovations proposed in this study have contributed to a significant improvement in student learning 
at three levels: at the attitudinal level, the implementation of the different activities has contributed to an 
improvement in students' learning, as well as an increase in their motivation and involvement by 
promoting teamwork and group learning. At the conceptual level, it has been observed that the different 
dynamics have fostered the development of critical and creative thinking, the capacity for reflection, 
interdisciplinary thinking and the ability to solve problems. First results highlight an improvement in the 
students' meaningful learning based on the use of previously acquired knowledge in the analysis of 
problems for the design of conservation strategies. Finally, at a procedural level, the project has fostered 
the acquisition of the specific technical language and the development of communication skills for 
making and arguing decisions, foreseeing consequences, written and oral expression and the use of 
specialised language. 
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Abstract 
American Indian/Alaska Native (AI/AN) people have a higher incidence of disease, injury and mortality 
from preventable causes than other Americans. High poverty, inadequate access to medical care, 
environmental exposures, inadequate education and underrepresentation in health professions are 
contributing factors. Training AI/AN public health professionals to conduct well-designed research in tribal 
communities is one approach to address the health disparities disproportionately affecting native 
populations. A collaboration between Oregon Health & Science University and the Northwest Portland 
Area Indian Health Board, the Summer Research Training Institute provided AI/AN graduate students and 
community health professionals with the practical tools necessary to conduct culturally appropriate 
research in their own communities for over a decade. This three-week summer training program consisted 
of different, intensive courses each week, such as Epidemiology, Biostatistics, and Community Based 
Participatory Research. Attendees evaluated each course during the training and provided feedback on 
job performance six months after the training. As in previous years, 2018 attendees positively assessed 
the organization and content of the courses, quality of the instructors, and emphasized the unique 
networking opportunities this training program provided. Focused on building research capacity at the 
community level, this intensive training program empowered tribal members to conduct culturally 
appropriate research focused on the specific issues of their communities. 

Keywords: American Indian/Alaska Native, health disparities, health research, capacity building. 

1 INTRODUCTION 
American Indian/Alaska Native (AI/AN) people in the United States continue to suffer significant health 
disparities compared to non-AI/AN populations. High poverty, inadequate access to medical care, 
environmental exposures, and underrepresentation in health research are all contributing factors. 
Encouraging tribal participation in research has been suggested as a useful strategy to improve the health 
status of tribal people and communities ([1], [2], [3]). Thus, attempts at decreasing health disparities among 
AI/AN communities have included efforts to train highly-skilled AN/AN health scientists, particularly in lead 
investigator roles, who can conduct well-designed, culturally appropriate research in their communities - 
research that enhances community participation and focuses on tribe-specific health issues and conditions 
([4], [5]). Despite some increases in the number of highly trained AI/AN health researchers with core skills in 
epidemiology and biostatistics, the proportion is still well below that of non-AI/AN (National Research Council, 
2000). AI/AN students experience systemic and structural barriers, such as lack of adequate mentorship, 
limited financial resources, and racial bias that undermine their ability to be successful in their educational or 
professional development, particularly in the biomedical or health sciences ([3], [7], [8], [9], [10]).  

Mistrustful of outside researchers, tribes recognize the value of building tribal research capacity as a “tool 
of tribal sovereignty” ([11]). Community-Based Participatory Research methods have improved research 
engagement among tribal communities ([12], [13]) but conducting research in tribal communities remains 
challenging. Training native people to conduct culturally appropriate research is one strategy to increase 
tribal participation in the research process and empower tribes to focus on the unique health issues of their 
communities ([14], [15], [16], [17], [18], [19]). The call for building “true capacity” at the tribal level also 
emphasizes the value of collaborative partnerships between academic institutions and tribal organizations 
([20], [21], [22]).  

1.1 About the Summer Training Research Institute (SRTI) 
For 15 years, the Northwest Portland Area Indian Health Board (NPAIHB), together with Oregon Health & 
Science University (OHSU), hosted an intensive three-week summer research training program designed 
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to provide AI/AN graduate students and community health professionals with the practical tools necessary 
for conducting quality research in their communities. The NPAIHB is a tribal organization that represents 
the health-related interests of the 43 federally-recognized tribes in the northwestern United States. The 
SRTI was one of the earliest summer research training programs - located on the West Coast - available 
to AI/AN graduate students and community health professionals. In addition to core public health courses 
such as Epidemiology and Biostatistics, the SRTI offered courses in Indigenous research approaches and 
many opportunities for trainees to network with other public health researchers, professionals, and 
potential mentors - an important predictor of success among AI/AN researchers [20], [23], [24]). Travel 
scholarships were available for qualified applicants to pay for airfare and hotel. We prioritized graduate 
students and tribal members for these scholarships. The training program took place at a tribal 
organization—a nurturing and familiar learning environment for trainees. Over 800 tribal-enrolled public 
health graduate students and professionals have participated in the training program over the years.  
Information about the structure and curricular philosophy of the SRTI has been published elsewhere ([25]). 
Briefly, courses were structured according to a participatory model with hands-on exercises and limited 
didactic lectures. We selected course offerings based on needs assessment data as well as feedback from 
past participants and tribal advisory board members. Each week offered different intensive short courses 
designed specifically to hone practical skills needed to conduct public health research in tribal 
communities, e.g. data analysis, grant writing, community-based participatory research, and qualitative 
research methods. NPAIHB staff, faculty at OHSU and other academic institutions were instructors. The 
Indian Health Service (IHS) and National Institutes of Health (NIH) funded the program as part of a federal 
training grant, the Native American Research Centers for Health (NARCH), aimed at creating a cadre of 
highly skilled AI/AN health researchers who could conduct quality research in tribal communities (Grant 
No: US26IHS300003 and U26IHS300415). (For more info on NARCH, visit: https://www.nigms.nih.gov/ 
Research/DRCB/NARCH/Pages/default.aspx.)  

In 2010, we presented evaluation data on the 2008 SRTI ([25]). In this paper, we present evaluation 
data on our most recent (2018) SRTI, as well as broadly summarize the impact of this program on tribal 
communities and emphasize its importance for tribal health. The 2018 SRTI curriculum consisted of four 
courses per day. Table 1 summarizes the 2018 SRTI course schedule.  

Table 1: 2018 Summer Research Training Institute Curriculum 

Week 1 Week 2 Week 3 

Epidemiology I Research Design & Grant Writing Focus Groups 

Program Evaluation Substance Misuse Epidemiology Grant Management 

Introduction to Biostatistics Cancer Prevention & Control  

Health Literacy Community Based Participatory Research  

2 METHODOLOGY 
Evaluation of the 2018 SRTI included both process and outcomes evaluation components. On the final 
day of the course, students were asked to evaluate the instructor and course curriculum. SRTI program 
organizers shared a summary of participant feedback with the instructor shortly after the conclusion of the 
course. The process evaluation was designed to provide information on the relevance of course content, 
organization of the course content and related material, and the effectiveness of the instructor in meeting 
course objectives and teaching course materials. In addition to immediate post-course evaluations, 
participants completed a six-month evaluation designed to assess the usefulness of SRTI instruction to 
job performance. Participants were asked to attach a copy of their CV and include their Supervisor’s name 
for validation purposes. Electronic surveys were sent to trainees (n=71) three times in an attempt to capture 
as many responses as possible. Summary statistics were calculated for each question. For some 
questions, respondents were able to choose an ‘other’ category and write a response. When written 
responses clearly belonged in one of the distinct categories, those responses were re-categorized from 
‘other’ into the correct categories. We did not exclude respondents who did not complete all questions.  
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3 RESULTS 

3.1 Trainee characteristics 
Fifty-six of the trainees (78.9%) were tribal members. Forty-six trainees received travel scholarships to 
attend the training. As shown in Table 2, the majority of participants worked in public health research, 
program management, or were graduate students.  

Table 2: Occupational Categories for 2018 SRTI Attendees (N=71), 
2018 Summer Research Training Institute Summary 

Occupation # of 
Participants 

Public Health (Research, Program Management) 35 
Student  15 
Community Agency (non-tribal health board) 10 
Community Member (enrolled tribal member) 4 
Academic Institution (Faculty, Administration) 3 
Non-profit Health Organization 2 
Health Care Practitioner/Clinician 2 

3.2 Course evaluations 
Similar to 2010 SRTI attendees ([25]), 2018 SRTI trainees were overwhelmingly positive about 
instructors and course content. Many shared positive comments about their personal experience at the 
SRTI. They rated instructors as organized and highly qualified. According to evaluations, instructors 
successfully met stated objectives in a clear and logical manner. Over 90% of trainees agreed or strongly 
agreed that they would use the content upon returning to work. Trainees reported using their new skills 
to read scholarly articles, understand data analysis, and apply for new grants to conduct culturally 
appropriate community studies or health interventions. Trainees offered some suggestions for 
improvements, such as increasing class time to allow for longer discussions, hands-on examples, and 
minor logistical changes to room set up (e.g. microphone for instructor and use of whiteboard rather 
than flip charts). One participant suggested that Epidemiology and Biostatistics instructors use the same 
examples to reinforce key concepts with the same examples.   

3.3 Six-month follow-up survey 
This nine-question survey was designed to assess the training’s impact on current job performance and 
career development. Trainees were also asked to identify any barriers they encountered in implementing 
skills learned during the summer training. Overall, 69.0% of participants responded to the survey. 
Respondents completed 88% of the survey. Responses per question ranged from 59% to 69%. The 
majority of survey respondents (Fig. 1) were health program managers (n=12), graduate students (n=6), 
and researchers (n=6).  

 No. of Participants in Occupation 
Program Manager 
(Coordinator/Specialist/Manager) 

●●●●●●●●●●●●● 13 

Graduate Student ●●●●●● 6 
Research ●●●●●● 6 
Epidemiologist ●●●●● 5 
Prevention Specialist ●●●● 4 
Health Administrator ●●● 3 
Clinician (MD/NP/Nurse) ●● 2 
Faculty ●● 2 
Public Health Associate (CDC) ●● 2 
Admin Support Staff ● 1 
Unemployed ● 1 

Figure 1: Self-reported Occupations of Attendees (n=49), 2018 Summer Research Training Institute Summary 
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3.4 Utility of instruction 
Participants were asked to rate the usefulness of each course for their current job. As shown in Fig. 2, 
the majority of respondents found courses to be very useful in their professional roles.  

 
Figure 2: Usefulness of Instruction for Job Performance, 2018 Summer Research Training Summary 

Forty-one trainees provided specific examples of how they applied new skills. Ten respondents applied 
their new understanding of data analysis/synthesis to write reports, understand reports, and review 
manuscripts. One trainee wrote: “As I write a ton of reports containing epidemiological data, 
understanding the background of how different epidemiological studies are conducted and how data are 
calculated (odds ratios, for example) has really added to my ability to discuss and write up data reports.” 
Others applied their new skills in writing effective research proposals and grants (n=8) or conducting 
effective focus groups (n=6). Some learned to better engage with communities (n=5) and employees or 
team members (n=4). According to one trainee,  

The community-engaged research class contained a great deal of information on how 
relationships should be built before any projects are initiated and how the ideas for the 
projects should come from the Tribal community's needs. My colleagues and I have started 
encouraging more of an office culture around this kind of relationship-building and asking 
questions about who asked for certain projects from the Tribe when suggestions are made. 

Four students felt better prepared for their coursework. A small number (n=3) described implementing 
skills to develop or evaluate programs. 

3.5 Job performance 
Over half of survey respondents (58.7%) believed that participating in the 2018 SRTI greatly improved 
their job performance. Thirty-four trainees provided specific examples of this impact. Fifteen 
respondents specified they were better prepared to write or review grants and reports. Some (n=6) felt 
that they were better able to interact with team members or employees as a result of concepts learned 
in Biostatistics and Epidemiology courses. Several (n=4) reported having a better understanding of how 
to align their work to better meet the needs of their tribe or an improved overall understanding of public 
health (n=2). For others, the training prepared them to conduct focus groups (n=3) and analyze data 
(n=3).  
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Figure 3: Impact of Summer Research Training Institute on Job Performance,  

2018 Summer Research Training Summary 

3.6 Professional Opportunities reported by 2018 trainees 
We also asked graduates if they experienced any new professional opportunities as a result of their 
participation in the SRTI. As shown in Fig. 4, respondents most commonly reported new training 
opportunities, networking with new colleagues, and writing new grant applications. Ten respondents 
(22.2%) reported no new professional opportunities. For this question, six responses were re-
categorized - three from “Other” into “New colleagues” and three from “Other” into “New grant 
applications.” These responses clearly specified these opportunities and were miscategorized in other.  

 
Figure 4: New Professional Opportunities Resulting from Summer Research Training Participation, 2018 

Summer Research Training Summary (n=45) 

Twenty-four trainees shared a specific example of a new professional opportunity. Most notable were 
technical writing, e.g. data reports, successful grant applications (n=6), participating in research at work 
(n=5), networking with professionals from other academic institutions or tribal epidemiology centers 
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(n=3), and analyzing tribal data (n=2). The value of the training to their work with tribal communities was 
summarized by one respondent who wrote “It has helped me align my work with Tribal priorities.” Three 
respondents reported increased confidence in their professional abilities after participating in the training 
program. For graduate students, the SRTI was important to their education and career planning. One 
wrote, “This training has also helped me to understand the larger picture of the health field, which has 
allowed me to plan accordingly as I prepare to graduate and plan my career.” 

3.7 Barriers of implementation to new knowledge 
In past years, some SRTI graduates reported encountering barriers when they returned to work that 
prevented them from utilizing some of the skills learned during the training. In 2010, trainees reported 
the following barriers: being in a position of limited decision-making authority, not having enough time 
to implement the training, or having an employer who did not value what they learned at the training. 
Similarly, in 2018, trainees most commonly reported being in a position of limited decision authority 
(n=12) and not having enough time to use the training (n=6) as barriers. Fig. 6 summarizes these 
barriers. Almost half of respondents reported no barriers to implementing SRTI training at work. Several 
respondents specified other barriers, including reluctance from community members (n=1), lack of 
support from public health experts in their committee (n=1) and job loss/change (n=3).  

 
Figure 5: Barriers to Implementation of New Knowledge (n=45), 2018 Summer Research Training Summary 

3.8 Accomplishments of Summer Research Training Institute cohort 
The true success of the SRTI can be measured in the accomplishments of its graduates. In 2018, 
graduates of the summer training program were asked to report any accomplishments they felt were a 
direct result from their time at the Summer Training. Of the 43 respondents to this question, the most 
commonly reported accomplishments were involvement in grant writing (37.2%) and ability to access 
additional training programs (34.9%). Trainees also reported leading new projects (20.3%) and being 
involved in scientific publications (20.3%) as accomplishments.  

4 CONCLUSIONS 
Since its start fifteen years ago, the Summer Research Training Institute for AI/AN Health Professionals 
has welcomed 1,443 individuals (880 enrolled tribal members) seeking practical research skills for use 
in tribal health settings. Every year, program graduates were asked to evaluate instructors, course 
content, and the overall organization of the training. Previous evaluations of this training program have 
resulted in overwhelmingly positive assessments of both instructors, course offerings and impact of the 
training. Graduates of the 2018 program considered instructors to be organized, prepared and highly 
competent. In addition, they reported professional opportunities and achievements to be direct results 
from the skills learned at the training program. Attendees also shared other valuable outcomes of their 
experience, including networking with other health professionals from other tribes, increased self-
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confidence, and the ability to better work with team mates as a result of a new understanding of key 
research concepts. 2018 trainees emphasized the value of the SRTI in their efforts to improve the health 
of their communities and advance their careers. Ten respondents reported no new professional 
opportunities. One respondent explained, “No new opportunities. Just a better understanding when 
reviewing research manuscripts, proposals, and abstracts.” These perceptions should be explored to 
improve any future trainings.   

For many years, the SRTI helped to fill a void for AI/AN community health professionals and public 
health graduate students seeking to gain new or sharpen existing research skills. Our focus on AI/AN 
graduate students and community health professionals was a unique feature of our training program, as 
was our focus on practical skills and tools for building research capacity within the tribes. In addition, 
the SRTI is an example of a successful collaboration between the NPAIHB (a tribal organization) and 
OHSU (an academic institution) where key stakeholders worked toward a shared goal every step of the 
way. Tribal Advisory Board members and former participants suggested course offerings for each 
training given their understanding of gaps in knowledge and skills among tribal research. NPAIHB 
employees, OHSU faculty, and native faculty from other institutions served as SRTI instructors. The 
training itself took place at the NPAIHB. Such academic/tribal partnerships are essential to build tribal 
research capacity and, ultimately, reduce health disparities among tribal communities ([21], [22]).  

This evaluation has several strengths. First, the survey was brief and administered via email to 
encourage responses. Another strength of this evaluation was that it sought to address the real-world 
application of this training program in simple, yet professionally meaningful ways. Every year, graduates 
have stressed that the SRTI has been an important source for networking with other tribal health 
researchers and potential mentors, an important factor in the development of AI/AN and members from 
other underrepresented groups ([14], [23], [24]). Limitations included variable response ratios per survey 
question and limited ability to verify self-reported achievements via CVs or supervisor feedback. Only a 
few respondents provided their CVs or Supervisor’s name (n=3) which severely hampered our 
verification efforts. Future evaluation efforts should seek to encourage higher survey participation and 
complete data validation. One suggestion is to require CVs and Supervisor names during the application 
process, and to verify inclusion prior to training completion. Despite efforts to encourage survey 
completion, the response proportion of the current follow-up survey was substantially lower than the first 
follow-up ([25]). Finally, it is possible that trainees who responded differ from those who did not. Given 
that trainees reported both job losses and accomplishments, however, we surmise this did not introduce 
significant bias.  

For over a decade, the Summer Research Training Institute offered a unique learning and networking 
experience for AI/AN graduate students and health professionals seeking to develop a “toolbox” of 
practical research skills. Our team and, more important, our graduates feel strongly about the value of 
this training program for tribal empowerment, community-led research and tribal research capacity 
building. In the words of one 2018 attendee: “…it has opened up a whole new world of opportunity. So 
much to look forward to and become! Thanks Summer Research Training Institute.”  
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Abstract 
Engaging students in Zoom sessions during the COVID-19 pandemic is not an easy task. The present 
study investigates the effect of using online active learning activities on EFL students’ engagement in 
Zoom sessions during the COVID-19 pandemic. Two intact sections of EFL students enrolled at the 
Research Methodology course participated in the study. Each section was assigned to a different group: 
a control group (n=33) and an experimental group (n=30). During a 10-week period, each group 
attended a weekly 3-hour Zoom session where the control group was taught in the usual method while 
the experimental group practiced online active learning activities. After the treatment, all participants 
responded to a questionnaire that measured their student engagement. Scores of students on the 
engagement questionnaire were analyzed using Independent Samples t-test which revealed a 
significant difference between the two groups in favor of the experimental group. Therefore, the 
researchers concluded that online active learning activities can improve EFL students’ engagement in 
Zoom sessions. 

Keywords: active learning, online active learning, student engagement, Zoom, COVID-19. 

1 INTRODUCTION  

1.1 Problem of the Study 
Student engagement refers to students' mental states while learning, reflecting the intersection of 
thinking and feeling (Barkley & Major, 2020)1. It also indicates how far learners are willing to learn and 
do well in college (Sun & Rueda, 2012)2 represented in how deeply they interact with the content (Butt, 
2014)3. The construct of student engagement is substantial to successful teaching and learning and it 
is usually connected with a number of positive outcomes (Fredricks, Reschly, & Christenson, 2019)4. 
For example, it is associated with personal development (Fletcher, 2019)5, academic success (Reeve, 
2013)6, learning motivation (Barak, Watted, & Haick, 2016)7, satisfaction (Martin & Bolliger, 2018)8, 
retention (Leece & Campbell, 2011)9, and lifelong learning (Field, Schmidt-Hertha, & Waxenegger, 
2015)10. Also, it is generally viewed as an important measure of the excellence of educational institutions 
(Axelson & Flick, 2011)11 as well as an indicator of these institutions' success in increasing the 
attainment of student degrees (Nora, Crisp, & Matthews, 2011)12. 

In response to the COVID-19 pandemic, numerous campuses all over the world were closed (Tan, Chng, 
Chonardo, Ng, & Fung, 2020)13 and several educational institutions have headed to online course 
delivery tools to conduct lessons (Basilaia & Kvavadze, 2020)14. One of the platforms that have been 
heavily used for this purpose is Zoom—a collaborative, cloud-based video conferencing tool that 
provides some features like virtual meetings, chatting, and secure session recording (Zhang, Chen, Ng, 
& Koltun, 2019)15. Compared with other similar applications, Zoom provides the ability of real-time 
communication with geographically dispersed persons via different types of devices (e.g., cell phones, 
tablets, personal computers, etc.) (Archibald, Ambagtsheer, Casey, & Lawless, 2019)16. Moreover, it 
helps develop students' academic achievement as well as provides students with attractive self-learning 
opportunities (Alameri, Masadeh, Hamadallah, Ismail, & Fakhouri, 2020)17. Teachers' opinions about 
the program are positive because it gives them many facilities (Baharom, Atan, Samah, & Mohamed, 
2015)18. Zoom also gives students free content in addition to an opportunity to learn in a non-traditional 
way (Roy, 2020)19. The program enhances students' autonomy in the educational process, as it offers 
opportunities to access the educational materials effectively and without any cost (Annansingh, 2019)20. 
Moreover, Zoom protects students’ privacy, so the student is the one who decides whether he/she wants 
to share his/her voice or image with other students (Layali & Al-shlowiy, 2020) 21. 
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Despite the remarkable features of Zoom, there are many concerns in regard to student engagement in 
Zoom sessions as instructors face several barriers to engaging students, not typically present in face-
to-face meetings (Khan, Egbue, Palkie, & Madden, 2017)22. Therefore, there is a serious concern among 
educators that learners during Zoom sessions may not be engaged enough with their study. Working 
and studying at the College of Science and Humanities-Jubail, Imam Abdulrahman bin Faisal University, 
has offered the researchers of the present study a precious opportunity to realize that many of EFL 
students during Zoom sessions may not be as engaged as they used to be during real classes. 
Therefore, a number of EFL instructors were interviewed and their responses revealed that students in 
Zoom sessions often feel shy to participate or do not feel the need to participate. Attempting to find a 
solution to this problem, the researchers decided to investigate the effect of using online active learning 
activities on EFL students’ engagement in Zoom sessions. 

1.2 Literature Review 
This literature review covers the concepts of active learning, online active learning, applying online active 
learning activities in Zoom sessions, challenges facing active learning integration in online courses, and 
previous studies that tackled the effect of using active learning activities (both in class and online) on 
students’ engagement. 

1.2.1 Active learning  
Educators stress the importance of making lectures as interactive as possible as the ideal educational 
experience is one in which students actively engage in the learning process, rather than passively 
absorb information. This approach is described as active learning (Cook & Babon, 2017)23. Active 
learning is generally regarded as classroom practices that engage students in activities that promote 
higher-order thinking including analyzing, synthesizing, and evaluating the information presented (Ng, 
Ting, Lam, & Liu, 2020)24. It has widely replaced traditional teaching that has no longer become 
consistent with the educational changes occurring worldwide (Handy & Polimeni, 2015)25.  

Due to active learning, the role of instructors has shifted from that of transmitting knowledge to the new 
role of facilitators, guides, or coaches while learners are encouraged to generate rather than simply 
receive knowledge (Keengwe, Onchwari, & Oigara, 2014)26. Several benefits have been reported for 
using active learning. The first of these benefits is that active learning helps students understand the 
subject material through engaging them in strategies that require thinking to seek knowledge 
(Annansingh, 2019)20. The second benefit of active learning is that it involves students more directly in 
the learning process than the traditional way as students in active learning are expected to take charge 
of their learning (Kishore & Alekhya 2018)27. The third benefit is that active learning improves students' 
thinking skills such as critical thinking skills (Hacisalihoglu, Stephens, Johnson, & Edington, 2018)28 and 
analytical thinking skills (Handy & Polimeni, 2015) 25. The fourth benefit of active learning is that it 
improves the attitudes of students (Lucchetti, Duarte, Assis, Laurindo & Lucchetti, 2019)29. A final benefit 
for active learning is that it can increase student participation in the discussions (Handy & Polimeni, 
2015) 25 which gives them enthusiasm to express their thoughts freely (Tesfaye & Berhanu, 2015)30.  

1.2.2 Online active learning  
The prevalence of technology use in all the aspects of our life has spread to the field of education. It has 
become vital for instructors to integrate technology into their teaching. Therefore, active learning has 
undergone a process of technology integration through which traditional active learning activities can be 
applied via online platforms. Educators use various online active learning tools. Examples of these tools 
include: learning management systems (e.g., Moodle & Blackboard) (Alghafis, Alrasheed, & 
Abdulghany, 2020)31, online discussion platforms (e.g., Piazza & forums) (Bilgrien et al., 2019)32, and 
video chat tools (e.g., Google Hangout) (Khan et al., 2017)22. 

In addition to the aforementioned benefits of using active learning, online active learning possesses 
more benefits due to the addition of the technological component. One of these benefits is that online 
active learning provides more opportunities to increase equity, inclusion, and instructional effectiveness 
(Harris et al., 2020)33. Another benefit is that online active learning improves students' learning outcomes 
effectively (Huang et al., 2020)34. A further benefit for using online active learning is that it is a way to 
increase course success and help students feel more connected to their learning (Yamamoto, 2020)35. 
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1.2.3 Applying online active learning activities in Zoom sessions 
The Zoom program has become one of the leading educational programs all over the world. Many 
countries have chosen the zoom program as an alternative to traditional education (Basilaia & 
Kvavadze, 2020)14. There are several examples of active learning activities which can be used in Zoom 
sessions to increase student participation. These activities include: small group discussions, cooperative 
learning, hands-on projects, role plays, investigations motivated by teachers (Baharom et al., 2015)18, 
jigsaws, robust creative works (Budhai & Skipwith, 2016)36, online concept maps, and digital learning 
flashcards (Gordesky, Cohen, Huebler, Jardine, & Brandner, 2018)37. 

Integrating active learning activities in Zoom sessions relies on some pedagogical principles. According 
to Shaikh and Algannawar (2018)38, teachers should select the active learning activities that fit the 
learning content, objectives, and students' interests and abilities. In the same context, Baharom et al. 
(2015)18 point out that instructors should utilize a combination of teaching methodologies in order to 
stimulate student learning with different learning styles. They add that instructors should also prepare 
before the session by organizing the teaching aids, instructional plans, and reading the lesson in 
advance. Moreover, Gordesky et al. (2018)37 advise instructors that they should clearly state to students 
the learning goal, the guidance to participate in a discussion, and the outcome they can expect. Also, 
Budhai and Skipwith (2016)36 believe that teachers who use online classrooms have to pay particular 
attention to the creation of targeted opportunities for learners by constructive participation and team 
collaborations to discuss course content. 

1.2.4 Challenges facing active learning integration in online courses 
Different challenges have been reported facing online active learning. The first of these challenges is 
that online active learning usually forces instructors to reduce the content of the course for the purpose 
of saving more time for online active learning activities (Roach, 2014)39. A suggested solution for this 
challenge is offered by Petersen et al. (2020)40 who suggest paying more attention to essential skills 
and creating content around mastering these skills. Another challenge is that building active learning 
activities can be tiring and time-consuming for teachers. A possible solution for this challenge can be 
that instructors should examine resources already available before building other resources from scratch 
(Harris et al., 2020)33. A third challenge for online active learning is that it often requires teamwork, yet 
learners are usually reluctant to work together (Taylor, 2011)41. A good solution for this challenge can 
be providing students with tools for group work management as well as tools for making group work 
more enjoyable (Micari, Van Winkle, & Pazos, 2016)42. 

1.2.5 Previous studies 
Some researchers investigated the effect of active learning activities (both in class and online) on 
students’ engagement. Concerning the effect of in-class active learning activities on students’ 
engagement, Popkess (2010)43 investigated students' engagement and found that the level of student 
participation in active learning classes is higher than the level of student participation in the traditional 
classrooms. Moreover, a study conducted by Chi and Wylie (2014)44 found that three active learning 
activities (note taking, self-explaining, & creating concept maps) improved student engagement. 
Concerning the effect of online learning activities on students’ engagement, two studies: one conducted 
by Stone (2012)45 and the other conducted by Jamaludin and Osman (2014)46 found that applying online 
active learning through flipping the classroom improved students' engagement. Another study 
conducted by Plump and LaRosa (2017)47 found that using Kahoot, a game-based active learning 
platform, increases students' engagement. Similarly, Cavanagh (2011)48 found that small-group and 
whole-class discussions led to more student engagement.  

Despite the existence of a number of studies that tackled the use of active learning activities for 
improving students' engagement, no study has attempted the use of such activities in Zoom sessions 
during unusual conditions like the COVID-19 pandemic. Therefore, the present study aims at 
investigating the effect of using online active learning activities on EFL students’ engagement in Zoom 
sessions during the COVID-19 pandemic. 

1.3 Hypothesis of the Study 
Researchers hypothesized that a statistically significant difference (α≤0.05) would exist between the 
mean of scores of the experimental group and the mean of scores of the control group in student 
engagement posttest. This difference would be in favor of the experimental group. 
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2 METHODOLOGY 

2.1 Design 
The design adopted in the present study is a quasi-experimental design where two sections of students 
were randomly assigned to two groups: experimental and control. Student engagement posttest scores 
were evaluated to determine the difference between the two groups.  

2.2 Participants 
Sixty-three EFL students, enrolled at the Research Methodology course, were assigned to two groups: 
an experimental group (n=30 students) who used online active learning activities during their Zoom 
lectures and a control group (n=33 students) who learned through traditional lecturing during their Zoom 
sessions. All students responded to a student engagement questionnaire after the experiment. 

2.3 Variables 
The present study includes an independent variable (online active learning activities) as well as a 
dependent variable (student engagement). Both variables are operationally defined below: 

2.3.1 Online active learning activities 
Online active learning activities can be operationally defined as learning activities involving students in 
doing and thinking about what they are doing during Zoom sessions. 

2.3.2 Student engagement 
Student engagement can be operationally defined as how far learners participate in activities associated 
with high degrees of learning during Zoom sessions. 

2.4 Instrument 
A questionnaire was created based on the adopted definition of student engagement. It consisted of 
items selected from the National Survey of Student Engagement, a self-report student engagement 
measure (National Survey of Student Engagement, 2018)49. The resulting questionnaire consisted of 30 
items and was piloted on 35 students studying English Language at the College of Science and 
Humanities-Jubail in order to ensure the readability and clarity of the questionnaire items. Two items 
were deleted while six other items were rewritten based on students' feedback. The final version of the 
questionnaire included 28 items. A four-point Likert scale was used for the options. Accordingly, options 
for items 1-18 were 1 = “Never”, 2 = “Often”, 3 = “Sometimes”, and 4 = “Very often” while options for 
items 19-23 were 1 = “Very little”, 2 = “Some”, 3 = “Quite a bit”, and 4 = “Very much”. Finally, options for 
items 24-28 were 1 = “0–10”, 2 = “11–20”, 3 = “21–30”, and 4 = “>30”. Scores on the questionnaire 
ranged from 28 to 112. Face validity of the questionnaire was examined by a number of specialists in 
the field of TEFL who assured that it was suitable for Saudi EFL students. To insure the questionnaire's 
reliability, the split-half technique was used. The questionnaire was randomly split into two equal halves. 
Pearson’s coefficient of correlation was calculated for the two halves and it was 0.921. This value had 
to be adjusted in order to be interpreted as full-questionnaire reliability. Therefore, the Spearman-Brown 
Prophecy formula (Brown, 1996, p. 195)50 was used and the full-questionnaire reliability was 0.943. This 
coefficient was significant at the 0.01 level. 

2.5 Procedures 
Procedures of the present study were carried out during the first term of the 2020/2021 academic year. 
For 10 weeks, participants attended 3-hour weekly sessions via Zoom. Participants in the control group 
received their usual lectures where they listened to their instructor's explanation of the subject matter 
and were given some time for asking for clarification or answering instructor's questions. However, 
participants in the experimental group practiced online active learning activities. After the 10-week 
treatment period was over, all participants responded to the student engagement questionnaire. 
Differences between the scores of both groups in student engagement were compared using 
Independent Samples t-test. 
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3 RESULTS 
Using Independent Samples t-test showed a significant difference between the means of scores of the 
control and experimental groups on the posttest of student engagement questionnaire (t=5.54, p<0.05). 
See the Table, blow. 

Table. Independent Samples t-test for the Difference between Means of Scores  
of the Control and Experimental Groups on Student Engagement Questionnaire. 

 Group N M S. D. t-value 

Control group 33 59.24 20.40 
5.54 0.04 

Experimental Group 30 83.97 14.10 

As shown in the Table, results from the t-test indicated that students in the experimental group 
(M=83.97) scored significantly higher than those in the control group (M=59.24) on the posttest of 
student engagement questionnaire (t=5.54, p<0.05). Therefore, the difference was in favor of the 
experimental group. 

The hypothesis of the present study was that a statistically significant difference (α≤0.05) would exist 
between the mean of scores of the experimental group and the mean of scores of the control group in 
student engagement posttest in favor of the experimental group. Independent Samples t-test comparing 
the means of scores of the two groups on the posttest of student engagement questionnaire revealed a 
significant difference (t=5.54, p<0.05) in favor of the experimental group. Based on this result, the 
researchers accepted the hypothesis. This result agrees with the results of a number of studies which 
found that active learning (online and traditional) improved students' engagement (e.g., Juergensen, 
Oestreich, Yuhnke, & Kenney, 201551; Popkess, 201043). This result also agrees with the opinion of 
Wolf-Wendel, Ward, and Kinzie (2009) 52 and Mustafa et al. (2019) 53 that greater student engagement 
is associated with active learning.  

A number of possible explanations can be offered for the result of the present study. One of these 
explanations is that online active learning activities are based on using technology. Technology can help 
students improve their performance and effectiveness in learning, which might have a great effect on 
their participation in online learning (Al-Adwan, Al-Adwan, & Smedley, 2013)54. Moreover, the use of 
technology results in invaluable successes and creates positive student attitudes toward learning 
(Agustina, 2017)55. This goes along with the findings of some studies which found the use of technology 
to improve student engagement (e.g., Draus, Curran, & Trempus, 201456; Heflin, Shewmaker, & 
Nguyen, 201757; Malin, 201058; Pond, 201659). 

Another explanation for this result is that active learning activities are student-centered. Student-
centered activities place students in the heart of the learning process, which results in more participation 
from their side (Robinson, Neergaard, Tanggaard, & Krueger, 2016)60. Student-centered environments 
involve students more in their learning and increase their independence (Lancaster, 2017)61.  In student-
centered teaching, students are treated as individuals with different needs taken into consideration, 
which encourages them to be more active in class (Emaliana, 2017)62. Therefore, student-centered 
teaching maximizes students' motivation and thus achieves their engagement (Biggs & Tang, 2011) 63. 

Another explanation for the result of the present study is that active learning is based on the 
constructivism theory which views learning as the process of creating new knowledge through 
connecting new information with existing information by learners (Clark, 2018)64. Active learning 
activities are considered constructive as learners produce new ideas and information that were not 
presented in the learning process, such as constructing a concept map or asking questions that were 
not asked during the learning process (Chi et al., 2018)65. Constructivism-based activities were found to 
encourage learners to be more creative and enhance their ability to express themselves and share their 
ideas freely (Bay, 2011)66. Moreover, they help to enhance students' motivation (Beerenwinkel & von 
Arx, 2017)67, which can result in increasing their engagement. 

A further explanation for the result of the present study is that the use of active learning activities 
promotes students' self-confidence, which can improve students' engagement. This explanation is 
supported by Aksit, Niemi, and Nevgi's (2016)68 supposition that active learning strengthens the self-
esteem of students. Also, Ampountolas, Shaw, and James (2019)69 confirm that success in learning is 
related to self-confidence which improves as a result of the use of active learning activities. 
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A final explanation for this result is that using online active learning activities offer a positive environment 
for the students making them more productive in the class (Sinha, Rogat, Adams-Wiggins, & Hmelo-
Silver, 2015)70. According to Barrett and Woods (2012)71, students are more interactive and involved in 
the learning process when they are using active learning activities, where the students' role is to analyze 
data, develop hypotheses, and discuss the information they collect. 

4 CONCLUSION 
Based on the results of the current study, the researchers conclude that online active learning activities 
improved the engagement of EFL students in Zoom sessions during the COVID-19 pandemic. The 
researchers also recommend that: (1) instructors should do their best to engage students during Zoom 
sessions, (2) online active learning activities should be used to improve students' engagement, (3) more 
effort needs to be exerted to increase students' awareness of the importance of actively participating in 
Zoom sessions, (4) instructors should continuously update online active learning activities to keep pace 
with innovations in technological applications, and (5) instructors should provide a positive atmosphere 
during Zoom sessions to increase student engagement. Moreover, they suggest conducting further 
research to examine (1) teachers' and students' attitudes towards using Zoom sessions during the 
Covid-19 pandemic, (2) successful practices for engaging EFL students during online instruction, (3) 
pros and cons of using online active learning activities, and (4) the effect of online active learning 
activities on EFL students' oral skills. 
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Abstract 
Family represents the primary group in which we grow up and strongly influences the formation of us as 
persons. As a social micro group, the family in its development follows the trends of the society to which 
it belongs. Thus, the division of roles within the family is a reflection of the socio-economic state of 
society and the existing dominant system of social values. In modern times, a number of factors 
influence changes in the family, especially the relationships and roles of family members. Gender 
equality in the family is reflected in the distribution of family power, the decision-making system, the 
autonomy of the spouses, and the realization of the parental role. Equal parental partners reject 
traditional social pressures, ingrained stereotypes of fatherhood and motherhood, and gender-divided 
work roles at home and outside of it. The fact of the matter is that from an early age we observe 
numerous behaviors and verbal statements related to gender roles. Additionally, we have many 
expectations from both male and female family members. Furthermore, we witness reactions that show 
us what is allowed and what is not allowed, and all this forms our attitudes about the masculine and 
feminine gender, their characteristics, and their relationship. Gender roles include behaviors assigned 
to men and women that are based solely on gender differences. On the other hand, attitudes toward 
gender roles refer to the beliefs that people have about the entrusted roles and responsibilities of men 
and women. Attitudes play a large role in shaping an individual’s behavior and identity and can often be 
more important than whether someone is male or female. Attitudes about gender roles among 
individuals can range from traditional to moderate to egalitarian. Traditional attitudes encourage 
differences in the roles of men and women, in the sense that women should attach more importance 
and devote themselves more for family responsibilities, while men are to focus on work responsibilities. 
In contrast, egalitarian attitudes towards gender roles do not support segregation by gender and 
encourage equal expectations of men and women within the workplace and family roles. 

The main goal of this paper is to determine students' attitudes about the egalitarianism of gender roles 
in the family. Previous research has shown that the gender criterion is particularly important, but 
variables such as age, place of birth (rural or urban), parental education, parental employment status, 
family structure, and religious self-identification should also be taken into account. In this way, it will be 
determined whether there are differences among students with more traditional and egalitarian attitudes 
towards these socio-demographic characteristics. The research will provide insight into whether young 
people's attitudes about gender roles are changing in modern times and whether an aspiration for more 
egalitarian gender roles in the family exists within the mentioned young people. 

Keywords: attitudes, egalitarianism, family, gender roles. 

1 INTRODUCTION  
The term gender role refers to gender-based behaviors associated with men and women, which are 
the product of social and cultural norms [1]. This is why children are exposed to various influences 
throughout childhood, under which their attitudes and opinions about gender roles are formed. 
Although some of the sources of these influences are kindergarten, school and peers, the child's 
family still exerts the strongest influence on the formation of attitudes regarding gender roles. At a 
very early age, children learn what it means to be a boy or a girl by looking at their parents in their 
marital activities and through various stimuli, discouragements and suggestions from society, which 
is ultimately considered a process of socializing a child's gender roles. [2]. All this affects their later 
formation of attitudes about the gender roles themselves and the degree of egalitarianism they attach 
to them. In this regard, Topolčić [19] points out that equality in gender roles in the family can only be 
achieved if there is a transformation in relations between family members in the direction of an 
egalitarian distribution of family affairs.      
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Some researchers believe that the stereotypical division of family roles into male and female takes place 
through socialization [3], [2]. The conventional division seems to mean that women’s jobs are considered 
caring for children and the household, while men have a crucial role as breadwinners. However, things 
are changing in the modern age and the man is not the only one who has the role of breadwinner, but 
there is also a need for a double breadwinner, so women are starting to contribute financially to the 
family budget. [4]. By transforming the classic model of family and work roles, according to which a man 
"brings bread for the family" and a woman is engaged in the household, into a new model in which a 
woman is also employed and contributes to finances, there is a need to redefine traditional family roles 
[1]. Fox i Murry [5] in their review of various studies of families from a feminist perspective, they see a 
contradiction in the perception of equality of roles in the marital community versus real equality in the 
family decision-making process, concluding that although couples often see their own marriage as equal 
and egalitarian, husbands are still chief in decision making. Bartley et all. [1] explain that the position of 
greater influence of men in various spheres of family life, in situations where the husband's career is 
perceived as primary, and more important than the wife, allows time spent at work to be considered time 
spent "for the family" and therefore spared from housework. However, a woman's career is not 
considered primary and her time spent at work is not equivalent to a man's time at work, therefore not 
justifying abstaining from various household chores. However, couples where both men and women 
work tend to share responsibilities and household chores, as confirmed in various studies that double-
earning couples share more family jobs than couples where only men earn [1]. 

Regarding research conducted in Croatia, it has been shown that Croats have a very ambivalent attitude 
towards gender roles [6]. Namely, the results of extensive research by Brajdić-Vuković et al. [6] suggest 
that Croats have a more pronounced traditional attitude towards gender roles when it comes to 
household chores (divided into childcare and household finances), while on the other hand they believe 
that women should be employed outside the home, which authors explain greater need for double 
financial income. It is interesting that both men and women showed traditional forms of behavior in terms 
of roles, although women had more egalitarian attitudes about gender roles than men, and this pattern 
of results appeared in some other studies [7], [8]. A study conducted by Bouillet [20] on a sample of 
3,000 respondents aged 15 and up showed that, in their attitudes, most respondents agree with the 
traditional role of women, and such attitudes differ statistically significantly with respect to sociocultural 
factors. Also, it turned out that gender equality is more strongly represented by younger women, with a 
higher level of education, employees, who live in urban areas and less religious respondents who are 
not married. A previous study of the analysis of the structure of roles in the families of students in Croatia 
[18] showed that their families are characterized by a traditional structure of family relationships with 
some new features. In the area of division of labour, the gender criterion is emphasized more than the 
generational one. A total of 52 jobs were identified, which were grouped into two basic groups (men’s 
and women’s) within which a greater overlap was found between the jobs performed by mothers and 
daughters, i.e., fathers and sons, than mothers and fathers or between siblings. Regarding the 
respondents' perception of family egalitarianism, it was shown that an equal number of student 
respondents perceive their family as patriarchal or matriarchal, while egalitarianism was perceived in a 
smaller number of cases [18]. So, in a period of 10 years attitudes have not changed significantly, thus 
it can be concluded that changes in the family are happening at a slower pace. 

Coltraine [9] offers a more detailed explanation and suggests that a woman's employment, in addition 
to ensuring greater economic security for the family, also reduces a man's responsibility in obtaining all 
income and gives a woman satisfaction with her achievements. However, while attitudes pretaining that 
a woman should be employed and still do most of the housework seem to lead to a more egalitarian 
view of gender roles, in this situation women experience a great deal of stress trying to balance work 
and household responsibilities [10]. The study by Bartely et al. [1] showed that men spend an average 
of 20 hours a week doing household chores, while women spend an average of 34 hours a week doing 
the same. On the other hand, a much higher percentage of men versus women in Croatia believe that 
Croatian society has achieved gender justice [11], which continues to show the ambivalence and 
contradiction of attitudes towards gender roles and the reality of gender roles in everyday family 
dynamics. This further confirms the views of the authors Tang and Tang [12] according to whom women 
have internalized gender roles imposed on them by society to such a degree that they themselves 
believe that most household chores are actually their duty and obligation, despite contributing to the 
family budget. 
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By studying the role of education in forming attitudes about gender roles, various authors have come to 
the conclusion that the level of education is heavily related to attitudes about gender roles, in a manner 
that people with higher education also have a more egalitarian attitude about gender roles [13], [14]. 
Such a pattern of results is potentially explained by various experiences that a person goes through 
during higher education, related to the processes of socialization and absorption of new knowledge, 
which can change the way a person thinks and create fertile ground for developing and adopting equal 
attitudes about gender roles relations, which differ from those advocated in one’s own household [15]. 
The offered explanation is also in line with the results of research by Bryant [16] who states that 
education has an impact on reshaping students' attitudes towards more egalitarian attitudes, but it 
should be noted that female students still had more egalitarian attitudes than male students during the 
four-year study. Brajdić-Vuković et al. [6], also confirm the effect of education on the formation of 
attitudes about gender roles, i.e., that more educated participants tend to lean towards more liberal and 
egalitarian attitudes about gender roles and employment of women. In addition, participants who were 
raised in rural areas were found to be more traditional in their attitudes toward gender roles. The authors 
argue that the effect of education is largely due to exposure to equal treatment of men and women in 
highly educated circles, where attitudes towards gender equality are dominant and equal rules apply to 
all, regardless of gender. 

The results of research on the relationship between age and attitudes about gender roles are 
contradictory, some authors suggesting that younger people usually have more egalitarian attitudes than 
older people [14], [6], while on the other hand, this has not been confirmed in some other studies [15]. 
Moreover, some authors note that the religious affiliation of individuals can also influence attitudes about 
gender roles in the family, in a manner that more religious individuals have more traditional views on 
gender roles and employment of women [6]. 

2 METHODOLOGY 
The aim of this research was to determine students' attitudes about the egalitarianism of gender roles 
in the family. Variables such as gender, age, place of birth (rural or urban), parental education, parental 
employment status, family structure and religious self-identification were taken into account. This study 
attempted to answer the following problems: 

• Do Croatian students differ in their views on the egalitarianism of gender roles in the family? 

• Are there differences in attitudes towards the egalitarianism of gender roles, with regard to socio-
demographic characteristics such as gender, age, place of birth (rural or urban), parental 
education, parental employment status, family structure and religious self-identification? 

153 respondents, students from various universities in the Republic of Croatia, participated in the 
research, of which 84.3% were women and 15.7% were men. Respondents form a voluntary response 
sample, and data collection was conducted in June 2021 online via the Google Docs platform. The range 
of respondents by age ranges from 18 to 26+ years, with the majority being 18-20 years (54.2%). The 
majority of respondents grew up in a large settlement with over 25,000 inhabitants, 38.6%, followed by 
those from settlements with up to 2,000 inhabitants (31.4%). The parents of the respondents in this 
research mostly completed secondary education, with 61.4% of mothers and 68% of fathers. Regarding 
the employment of the respondents' parents, 74.5% of mothers are permanently employed outside the 
home, while the number of employed fathers is slightly lower (73.2%). The family structure of the 
respondents in this study consists mainly of both biological parents with children (59.4%), followed by 
biological parents, children and extended family members (17.6%), and 15.7% of families are single 
parents with children. The parents of the respondents are mostly married (79.1%), while 11.8% of the 
parents are divorced. Religious self-identification showed that 34.6% of respondents are religious 
although they do not accept everything their religion propagates, 20.3% of respondents are believers 
who accept everything their religion teaches, 20.3% of respondents are non-religious but have nothing 
against religion, 13.1% think about it, but it is not clear whether they believe it or not, and 9.2% of 
respondents are indifferent to religion. All data are visible in Table 1. 
  

0997



 

 

Table 1. Distribution of respondents according to sociodemographic characteristics 

Gender   Aps. % Age   Aps. % 
Women  129 84,3 18-21 83 54,2 
Men  24 15,7 22-25 61 39,9 
Other  0 0 26 + 9 5,9 

Birth place   Marital status    
Until 2000  48 31,4 In marriage 121 79,1 
2001-10000 29 18,9 In an extramarital union 4 2,6 
10001-25000 17 11,1 Divorced   18 11,8 
25001 and more 59 38,6 Something else  10 6,5 

Mother's education   Father’s education   
Elementary school 6 4,0 Elementary school 10 6,6 
High school 94 61,4 High school 104 68,0 
Undergraduate level 16 10,4 Undergraduate level 13 8,5 
Graduate level  27 17,6 Graduate level  18 11,7 
PhD 10 6,6 PhD 8 5,2 

Maternal employment   Father's employment   
Permanently employed outside the home 114 74,5 Permanently employed outside the home 112 73,2 
Unemployed  2 1,3 Unemployed  5 3,3 
Housewife  18 11,7 Stay at home father 4 2,6 
Retired  11 7,3 Retired  23 15,0 
Other  8 5,2 Other  9 5,9 

Family structure   Religious self-identification   
Both biological parents with children 91 59,4 I am a believer who accepts 

everything my faith teaches 
31 20,3 

Biological parents, children and extended 
family members 

27 17,6 Religious, although I do not accept 
everything faith teaches 

53 34,6 

One parent with children 24 15,7 I’m thinking about it, but I’m not clear 
whether I believe it or not 

20 13,1 

One biological parent, children and 
stepfather / stepmother 

6 4,0 I am indifferent to religion 14 9,2 

Other  5 3,3 Non-religious, but I have nothing 
against religion 

31 20,3 

   Non-religious and an opponent of 
religion 

4 2,6 

A two-part questionnaire was used in the research. The first part contained 8 questions on 
sociodemographic variables (gender, age, year of study, place of birth, education and employment of 
parents, family structure and religious self-identification), and the second part contained the Gender 
Equality Attitude Scale (in marriage) [17] consisting of 14 statements, where the respondent expresses 
their degree of agreement with each of the above statements on a 6-point Likert-type scale (1 = strongly 
disagree; 2 = disagree; 3 = somewhat disagree; 4 = somewhat degree; 5 = I agree; 6 = I completely 
agree). The content of the statements includes an opinion on the characteristics and behaviors of 
married women and men, i.e., who can and must take what responsibilities and to what extent, who can 
decide on what and to what extent, and how committed they should be to family and how much to work. 
Higher value on the scales reflect a higher level of egalitarianism of the gender roles of spouses and a 
higher level of achieved egalitarianism of these roles, while a lower value reflects a lower degree of 
egalitarianism and a higher level of traditional attitude of actual roles in marriage [17]. 
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3 RESULTS AND DISCUSSION  
In response to the first problem, the attitudes of the respondents on the Gender Equality Attitude Scale 
(in marriage) were examined. The following is a description of the results of descriptive statistics on the 
total sample (Table 2).  

Table 2. Gender Equality Attitude Scale (in marriage) 

No. Statements  M SD min max 
1. The wife has the same right as her husband to decide where family live 

will live 5,934 0,374 3,000 6,000 

2. The husband should decide how to spend the extra money.* 5,745 0,623 2,000 6,000 
3. The wife should be more concerned about the responsibilities of raising 

children and running a household than about striving for a successful 
career.* 

5,379 1,069 1,000 6,000 

4. The wife should adjust her needs to the husbands.* 5,660 0,689 3,000 6,000 
5. Spouses should have equal responsibility for household chores such as 

dusting and doing laundry. 5,607 0,860 2,000 6,000 

6. If the child becomes ill and cannot go to school, the wife should stay at 
home to look after the child rather than the husband.* 5,522 0,911 2,000 6,000 

7. A woman's personal income should be as important to the well-being of 
the family as the man's. 5,764 0,656 1,000 6,000 

8. The wife should not go on a business trip (seminar, conference) if the 
husband does not agree.* 5,673 0,776 2,000 6,000 

9. If the wife and mother feels that she is not fulfilling her household 
obligations because of her job, she should reduce the demands of the job.* 4,692 1,373 1,000 6,000 

10. A man should be the head of the family.* 5,098 1,449 1,000 6,000 
11. A wife’s career should be just as important as her husband’s career. 5,921 0,293 4,000 6,000 
12. It is important that fathers, as well as mothers, take care of their 

children's school obligations. 5,928 0,305 4,000 6,000 

13. Fathers and mothers should have equal responsibility to play with 
children in their spare time. 5,960 0,194 5,000 6,000 

14. The care of children's extracurricular activities should generally be the 
mother's, not the father's.* 5,745 0,644 1,000 6,000 

* Note: Statements marked with an asterisk are valued in reverse. 

The arithmetic means of almost all statements are between the 5th and 6th degree of agreement. It is 
evident that the respondents highly valued all the statements and their answers reflect a higher level of 
egalitarianism of attitudes about gender roles and the achieved egalitarianism of these roles. The 
findings show that young people have different views on gender roles in marriage and family than in 
previous research in Croatia [6], [18], [20]. Given that we have a gap of about 20 years, it is possible 
that we can talk about changes in attitudes among the younger population towards more egalitarian 
attitudes about gender roles, although this research was done on a small sample and therefore, it is not 
possible to draw general conclusions. A slightly smaller arithmetic mean is evident only on statement 9 
(If the wife and mother feel that she is not fulfilling her household obligations because of her job, she 
should reduce the demands of the job) (M = 4,692) which means that respondents somewhat agree with 
that statement. Specifically, opinions about this statement were divided and it was shown that 38.5% of 
respondents completely disagree with this statement, 24.4% disagree, and 18.6% disagree to some 
extent. In contrast, 9.6% of respondents somewhat agree with this statement, and 9% of respondents 
completely agree and agree. It can be concluded that some respondents still have the attitude that the 
primary role of a woman is to fulfil household responsibilities and take care of children. Slightly lower 
agreement was also shown in statement 10 (A man should be the head of the family) where 64.1% of 
respondents completely disagree with this statement, 8.3% disagree, 11.5% somewhat disagree 
agrees, and 16% of respondents generally agree with this statement. This statement is also related to 
the traditional attitudes about the egalitarianism of gender roles in the family among a smaller number 
of respondents. 

As part of the second research problem, we wanted to determine whether there are differences among 
respondents with regard to certain socio-demographic characteristics, thus one-way analysis of variance 
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(ANOVA) was utilized. A statistically significant main effect of maternal education level (Table 3) and 
type of religious self-identification (Table 5) on the overall value on the Gender Equality Attitude Scale 
(in marriage) was found...  

Table 3. Analysis of variance (ANOVA) of the overall result on the Gender Equality Attitude Scale  
(in marriage) in relation to the level of mother's education (N = 153) 

 
Effect 

Std. Error of Estimate: 5,8843 

SS 
 

Degr. of Freedom 
 

MS 
 

F 
 

p 

Mother's education 809,6* 5* 161,9* 4,676* 0,000543* 

Compared to other examined variables, no statistically significant differences were shown. Therefore, 
further analyses were performed below only in relation to these two mentioned variables. 

By conducting a post-hoc analysis using the Scheffe test, the nature of the effect of mother's education 
on the overall value on the Gender Equality Attitude Scale (in marriage) was established, as well as the 
significance of differences in average values on individual statements of Gender Equality Attitude Scale 
(in marriage), between individual groups of respondents in relation to different levels of mother's 
education. In the following text, the results will be explained on the total value (Table 4), but also on 
individual statements on which a statistically significant difference between the answers of the 
respondents was shown. 

Table 4. Results of the Scheffe test conducted by comparing the average total value on the Gender Equality 
Attitude Scale (in marriage) between groups of respondents of different levels of mother's education (𝑁 = 153) 

 
No. 

MSE = 34,550; df = 148,00 

Mother's education 
 

{1} 
78,745 

 

{2} 
79,294 

 

{3} 
79,731 

 

{4} 
80,200 

 

{5} 
67,667 

 

1. 
 

Elementary school  0,998080 0,965700 0,967746 0,000817* 
2. 

 

High school 0,998080  0,999600 0,997308 0,002396* 
3. 

 

Undergraduate level  0,965700 0,999600  0,999736 0,000668* 
4. 

 

Graduate level 0,967746 0,997308 0,999736  0,002708* 
5. 

 

PhD 0,000817* 0,002396* 0,000668* 0,002708*  

According to the data visible in Table 4, regarding the overall result on the Gender Equality Attitude 
Scale (in marriage), respondents whose mothers have completed elementary school, were less 
egalitarian than respondents who have mothers of all other levels of education. Specifically, statistically 
significant differences were found in the average values on the statements 3 (The wife should be more 
concerned about the responsibilities of raising children and running a household than about striving for 
a successful career), 8 (The wife should not go on a business trip (seminar, conference) if the husband 
does not agree), 5 (Spouses should have equal responsibility for household chores such as dusting and 
doing laundry), 11 (A wife’s career should be just as important as her husband’s career) and 12 (It is 
important that fathers, as well as mothers, take care of their children's school obligations) of the Gender 
Equality Attitude Scale (in marriage), between groups of respondents of different levels of mother's 
education. In the third statement, respondents whose mothers have completed elementary school 
proved to be less egalitarian than respondents whose mothers completed high school, undergraduate 
and graduate studies. In the eighth statement, respondents whose mothers graduated from elementary 
school proved to be less egalitarian than respondents whose mothers completed high school and 
undergraduate studies. In the fifth, eleventh, and twelfth statements, respondents whose mothers 
graduated from elementary school proved to be less egalitarian than respondents from mothers of all 
other levels of education. Thus, as some previous research has shown [13], [14], [15], [16] the level of 
education is related to attitudes about gender roles. The participants in this study are also students, 
some even possessing a higher education than their parents, yet still the attitudes of their parents, i.e., 
mothers in some way influence them, resulting in them also expressing less egalitarian attitudes when 
compared to those participants whose mothers have a higher level of education. The obtained finding 
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confirms that the influence of the family is important on the formation of attitudes among young people. 
The family is the most influential social environment in which gender typing occurs and this fact must 
not be ignored. In relation with the above stated, some research suggests that it is possible for education 
to act in a way that reduces prejudice and encourages the development of egalitarian attitudes and 
tolerance [21], so it is necessary to educate young people in this regard. 

By conducting a one-way analysis of variance (ANOVA), a statistically significant main effect of the type 
of religious self-identification on the overall value on the Gender Equality Attitude Scale (in marriage) 
(Table 5) was determined. 

Table 5. Analysis of variance (ANOVA) of the overall result on the Gender Equality Attitude Scale (in 
marriage) in relation of the type of religious self-identification (N = 153) 

 
Effect 

Std. Error of Estimate: 5,6964 

SS 
 

Degr. of 
Freedom 

 

MS 
 

F 
 

p 
 

Religious self-identification 
 

1129,4* 5* 225,9* 6,96* 0,000007* 

Furthermore, by conducting a post-hoc analysis using the Scheffe test, the nature of the mentioned 
effect on the overall value on the Gender Equality Attitude Scale (in marriage) was established (Table 
6), as well as the significance of differences in average values on individual statements of the Gender 
Equality Attitude Scale (in marriage) between particular groups of respondents of different types of 
religious self-identification.  

Table 6. Results of the Scheffe test conducted by comparing the average total value on the Gender Equality 
Attitude Scale (in marriage) between groups of respondents of different types of religious self-identification (𝑁 = 153)   

 
No. 

MSE = 32,449, df = 147,00 

Religious self-identification 
 

{1} 
80,150 

 

{2} 
80,750 

 

{3} 
82,643 

 

{4} 
77,642 

 

{5} 
81,452 

 

{6} 
74,452 

 

1. 
 

I’m thinking about it, but I’m 
not clear whether I believe it 
or not 

 0,999986 0,903098 0,728101 0,986109 0,037545* 

2. 
 

Non-religious and an 
opponent of religion 0,999986  0,996674 0,952805 0,999964 0,505441 

3. 
 

I am indifferent to religion 0,903098 0,996674  0,136397 0,994600 0,002016* 

4. 
 

Religious, although I do not 
accept everything faith 
teaches 

0,728101 0,952805 0,136397  0,126771 0,299485 

5. 
 

Non-religious, but I have 
nothing against religion 0,986109 0,999964 0,994600 0,126771  0,000538* 

6. 
 

I am a believer who accepts 
everything my faith teaches 0,037545* 0,505441 0,002016* 0,299485 0,000538*  

According to the data visible in Table 6, regarding the overall result on the Gender Equality Attitude 
Scale (in marriage), respondents who identified as dogmatic believers proved to be less egalitarian than 
respondents who identified as non-religious (but I have nothing against it), indifferent to religion or 
thinking about whether they are believers or not. Specifically, statistically significant differences in the 
average values on the statements were found: 3 (The wife should be more concerned about the 
responsibilities of raising children and running a household than about striving for a successful career), 
10 (A man should be the head of the family) and 11 (A wife’s career should be just as important as her 
husband’s career) on the Gender Equality Attitude Scale (in marriage), between groups of respondents 
different in the definition of religious self-identification. In the third statement, respondents who identified 
as dogmatic believers proved to be less egalitarian than respondents who identified as non-religious 
(but I don’t mind) or indifferent to religion. In the tenth statement, respondents who identified as dogmatic 
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believers proved to be less egalitarian than respondents who identified as non-religious (but I don’t 
mind), indifferent to religion, religious (critical), or thinking about whether they are believers or not. And 
finally, on the eleventh statement, respondents who identified as dogmatic believers proved to be less 
egalitarian than respondents who identified as non-religious (but I don’t mind) or religious (critical). 
Therefore, this research also showed that more religious respondents have less egalitarian attitudes 
towards gender roles in the family, which was confirmed by some earlier research, such as the research 
of Brajdić-Vuković et al. [6] which showed that more religious individuals have traditional views on 
gender roles in the family and women’s employment. Similarly, Tukar's research [22] found that non-
religious students and those who are unsure of their religion have more egalitarian attitudes about the 
roles of women and men compared to those who are convinced believers and have more traditional 
attitudes about gender roles in the family.  

4 CONCLUSIONS 
The main goal of this research was to determine students' attitudes about the egalitarianism of gender 
roles in the family. The results of the research showed that some factors influence the formation of 
attitudes about the egalitarianism of gender roles in young people, such as maternal education and 
religious self-identification, which has been shown in some previous research. No statistically significant 
differences were shown in the other examined variables. Although this research was conducted on a 
small number of respondents - students in Croatia, the results imply that attitudes about the 
egalitarianism of gender roles in the family are marked by modern trends, as well as highlighting the 
awareness of young people towards gender equality. Earlier research from 1997 and 2007 showed that 
young people still had a traditional view of the egalitarianism of gender roles in the family, while this 
research showed that students' attitudes are more egalitarian. Given that 14 years have passed, it can 
be assumed that young people are more affected by the global trend of shifting towards more egalitarian 
attitudes towards gender roles, have more contact with the media, other cultures, etc. However, in order 
to support this attitude of young people, it is important to create a policy of gender equality at the level 
of the whole society. The family is a very important link because the acquisition of knowledge about 
gender roles and gender typing depends on the different characteristics of the family. In order for 
significant changes to take place in this regard, it is necessary to change the entire social structure, 
which means changing the conditions in which families live, supporting young parents to reconcile 
business and family responsibilities, providing various child and family care centres, encouraging men 
to use of parental leave, etc. 

However, some shortcomings of this research must be mentioned. First of all, the research was done 
on a small number of respondents so we are not able to make generalizations. The results found relate 
only to a specific research sample. In addition, a significantly larger number of women than men 
participated in the research, so no differences in regards to gender were shown, which is a very 
important variable in researching attitudes about the egalitarianism of gender roles and proved to be 
very significant in a number of previous studies. However, the results obtained are interesting and 
certainly require verification in some future research that would be done on a larger scale and on a 
representative sample. 
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Abstract 
Last year, while standing in the middle of an unprecedented pandemic, we as instructors experienced 
an unexpected collateral effect: we were forced to abruptly transition to an online teaching environment, 
regardless the type of course imparted.  

In addition, the situation exposed multiple other issues that the students are dealing with, that had 
remained hidden behind the carpet. The social impact is immeasurable, and it should be a wake-up call 
for us as instructors, on how to address certain issues and take the lead in supporting our students. 
However, we also must confront the academic consequences of this forced transition to the online 
modality, especially in lab-centred courses. 

As we all know, Studio classes in Architecture have a strong practical component. The dynamics 
generated in the lab, the interaction among the students and the sense of belonging to the group, are 
extremely hard to replicate online. One of the most important issues to confront is the fact that the 
students fundamentally learn from experience, their own and their peers. It is not a unidirectional system; 
it is a multidirectional scheme based on multiple interactions that it is very hard to simulate in a virtual 
environment. It also has a physical component, based on the materiality of the model, the paper, and 
even the physical presence and personal interaction. 

The sudden transition forced us to do our best to reconfigure the syllabus, creating and alternative 
program that removed the contact and physical interaction, without erasing the connectivity and 
collective interaction.  

Once we were able to overcome that situation, it is the right time to rethink the architectural teaching 
(and learning) in its entirety. We should embrace this challenge as an opportunity to provide our students 
with a better education and prepare them to the actual and diverse work of an architect nowadays, to 
empower them. If we do not learn from this experience, it would be a lost opportunity. 

This research pretends to undertake a comprehensive review of the whole educational system in the 
Studio lab classes, from the teaching strategies to the relationship with the students, the Studio’s 
dynamics, the review system, and the overall understanding of the architectural environment nowadays. 

We will analyse which virtual teaching strategies could be incorporated to the physical environment, 
which ones need rethinking and which ones should be removed. 

We will base our research in the study of the strategies followed on the “Design and Visual 
Communication” course, at Cuesta College, San Luis Obispo in the transition from the face-to-face to 
the online environment and then review the result in the aftermath of this pandemic. The main goal 
should never be coming back to the past situation but getting to a much better one.  

Keywords: virtual, design, creativity, transition, teaching methodology. 

1 INTRODUCTION  
Albert Einstein famously said that “in the midst of every crisis lies great opportunity”. This concept is 
especially relevant in the educational context. The adjustments that were driven by the abrupt transition 
to the digital world, should serve to reflect on the educational framework in general and deepen the 
changes implemented to adapt the system to the real needs of students and the teaching of the subject 
taught, in this case, architecture design.  

The ultimate goal in solving this crisis cannot in any way be to try to return to the starting point, as if 
nothing had happened. Instead, we must try to deepen the analysis and study of the problems that the 
pandemic and the abrupt transition to online have revealed in order to implement improvements that 
last over time and lead to an increase in the quality of the system as a whole. 
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With this objective in mind, we propose to carry out a thorough study of the changes implemented in a 
specific case study, the Design Studio class at Cuesta College, SLO, CA. This course is aligned with 
Calpoly School of Architecture SLO’s (Student Learning Outcomes). Next, we will assess the pros and 
cons of the implementation of these strategies application in the long term. Finally, we will study possible 
improvements to expand, in the light of the data, with the intention to promote a structural improvement 
of the system and not just a partial or temporary enhancement. 

Cuesta College is a highly reputed public Community College. The institution offers a teaching 
experience equivalent to the first two career courses and serves as a bridge to major educational 
Institutions, where students have the opportunity to continue their studies on their major. 

The course “Design and Visual Communication” (ARCH 221) provides an introduction to architectural 
design. It instructs on the graphic and conceptual skills needed to progress in the future training as an 
architect. 

Our research is carried out in the context of this architectural design course. This type of instruction 
requires very specific dynamics due to the need to involve the group in individual learning and the 
peculiar interaction that occurs between the instructor and the students. Under these premises, together 
with the analysis of methodologies and results, we will be able to propose structural improvements to 
the system that help us educate the architects and creators of the future from a much broader vision 
and according to the times we are living in. 

2 METHODOLOGY 
The research is based on the analysis of the different new strategies implemented during the course, 
with the intention to provide a smooth transition to the online environment during the Covid pandemic. 
We will focus the attention on those actions specially designed for that purpose. In addition, the results 
will be analyzed and compared with previous face-to-face experiences to extract conclusions on the 
advantages and disadvantages of face-to-face versus online. 

Finally, we will review possible academic improvements to add to those already implemented, in order 
to provide a global response to the new academic requirements of the students and the profession in 
general. This last step focuses more on actions that can mean an improvement in teaching in the long 
term regardless of the class format (online or face-to-face). 

3 RESULTS 
In the process of transitioning to the online environment, the first decision was to opt for a synchronous 
online class, with the intention of emulating the interaction dynamics that are generated in the face-to-
face class and promoting interaction between students and with the instructor. 

Then, a series of actions were gradually implemented, in the following areas: 

- Classroom dynamics and teaching strategies 
- Relationship with the student 
- Results verification system  
- Technological and multidisciplinary approach. 

The result of each of these actions was analyzed and compared in the current context of this 
technological transition.  

Once the conclusions were drawn, we proceeded to analyze the possible permanent implementation of 
the applied measures. We also proceeded to determine what other possible actions could be taken to 
obtain a more optimal result in the long run. 

We will now proceed to describe each of these areas of action and the possibilities for future 
implementation. 

3.1 Classroom dynamics 
Studio classes present a very peculiar characteristic, since their success depends on the generation of 
an emotional bond between students and with their instructors, in a more intense and defined way than 
in other types of courses. This is mainly due to two reasons: the number of hours that everyone spend 
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together per week (specially the students in the studio class) and the indeterminacy of the processes 
developed. For the course to be successful, it is necessary to create a bond of trust between the 
instructor and the student, as the process of learning a creative activity carries necessarily a great dose 
of uncertainty. 

That special link is one of the most difficult things to reproduce in the virtual environment, and yet it is 
an indispensable requirement. 

In this case, the way to strengthen it in the virtual environment was through the development of 
collaborative and inclusive actions, known as "icebreakers". Because we are dealing with a graphic 
teaching discipline, those actions were made from a graphic approach (1). We proposed activities such 
as virtual "blind contour portraits" to one another or even virtual sessions of natural drawing, where 
students rotated their roles of models and drafters.  

 
Figure 1. Drawing icebreaker activity: Blind contour drawing, ARCH 222. Cuesta College, Spring 2021 

Contrary to what we might expect for this particular activity, technology turned out to be a fundamental 
and extremely valuable tool for this purpose. Jose Antonio Marina, a Spanish philosopher and humanist, 
explains in relation with new technologies: “Great mass data processing technologies, artificial 
intelligence, genetic engineering, communication and communication control technologies will be the 
most powerful tools to address these global problems." (2) Cloud-based video conferencing tools such 
as Zoom or Google Meets have meant an absolute revolution in allowing real-time connection and, 
therefore, live-training. In addition, they offer many possibilities of interaction, such as the "breakout 
rooms" or the "meeting polls". In any case, it is important to emphasize that these tools alone do not 
guarantee interaction or collaboration, but they require constant incentives to participate. A global action 
must be incentivized and sustained over time by the instructor. 

Other tools that have been especially useful when it comes to sharing information, explaining processes 
and establishing links have been the digital collaboration workspace platforms such as Miro or Concept 
board. In the case of graphic teaching, it helped us fulfilling two essential functions:  

• The most direct function is to replace the physical wall where the students’ works are "pinned" for 
review at class in the face-to-face environment.   

• In addition, it encourages and promotes the interaction between students, not only during the 
class time, but sustained over time. It also allows a collaborative and summative work that 
enriches the result. 
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Figure 2. Concept board tool. Process boards for ARCH 221. Cuesta College, Fall 2020 

Figure 2 allows us to appreciate how the tool can be used to write annotations and comments (both the 
teacher and classmates), as well as to draw on it and make corrections live or after class. This allows 
the interaction to continue far beyond the classroom or restricted class schedule. Due to this great 
capacity for interaction, and after analyzing the benefits of this type of practice, we consider that it would 
be extremely positive to continue these practices in the eventual return to face-to-face instruction. It 
could be maintained as a parallel way of conversation inside and outside the classroom. 

Both tools were extremely helpful to establish a process of thinking that could be visually transmitted. It 
was also beneficial in the communication of the results (3). 

 
Figure 3. Concept board tool. Process boards for ARCH 222. Cuesta College, Spring 2021 
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Other tools that have gained prominence in recent years are Data storage platforms, such as One Drive 
or Google Drive. They allow both the documentation and archive of the students’ work and the 
centralization and coordination of information among instructors. These platforms have experienced 
their own evolution during the pandemic, becoming much more accessible to the users, offering greater 
storage capacity and security in the custody of content. 

Another vital point was the intensification of training in the communicative aspects of the project. The 
process went from a more gradual introduction of the matter to a more direct approach. Surprisingly, the 
result has been very satisfactory: we found out that the students were able to work with the necessary 
tools for the development of their projects long before in the creative process.  

However, it was essential to keep the weight of hand-drawing and manual processes in the Studio. An 
excessively early learning of digital tools without having a command of graphic skills at an executive and 
intellectual level, can be detrimental since it favors the excessive simplification of processes and 
contents. It creates a false sense of control that, in most cases, leads to basic misconceptions (4). 

A very beneficial and possibly enduring strategy was the division of the assignments into more 
accessible chunks, with more precise and delimited learning outcomes. By following this methodology, 
the learning become more easily measurable, and we are able to make changes live, if the students are 
finding difficulties with a particular issue or there is a lack of motivation on the development of the project. 

3.2 Relationship with the student 
One of the most complicated issues of the virtual learning environment is the distortion of the message 
in relation to nonverbal communication. There are notions like irony or humor, which are sometimes lost 
or confused in those environments. In the case of architecture, there are other different barriers that 
need to be overcome, such as the importance of the materiality of the design object itself, the possibility 
to manipulate the models in person, and to work collaboratively on a design or model. Such actions 
generate an interrelationship that is especially complicated to mirror in the virtual environment. 

The digital collaboration workspace platforms mentioned above may partially fill this gap, but in this 
case, it requires much more intense action on the part of the instructor to promote the interaction and 
engagement needed. On the other hand, it is necessary to consider the new barriers that students may 
encounter, such as difficulty in accessing a powerful Wi-Fi, or the lack of fundamental tools such as a 
computer with a camera. 

In addition, in the specific case of the pandemic situation, there was collateral damage that was the loss 
of many jobs by many students, which in the college system is usually the main source of maintenance 
for many of them. Public institutions made a great effort to try to fill the technological gap and promoted 
special aid, but it was not enough in all cases. On many occasions, during the pandemic, the relationship 
with the instructor became much more emotional than usual because very complex and unusual 
situations were experienced where the academic and the personal were mixed. 

In relation to purely academic strategies to promote the instructor-student interconnection, one of the 
most efficient ones is the direct visualization of the instructor in the action of drawing. We consider 
drawing as a fundamental tool for architects, and its virtual learning is one of the most complex issues 
to address. The” hands on deck” workshops, where the instructor uses a Desktop Document Camera 
to record the action of drawing while working on a specific project, help the students compensate the 
lack of direct learning that we confront in the virtual environment. These types of strategies were 
relegated in the last few years, but we would strongly recommend maintaining them in the face-to-
face environment. Again, in this case, technological improvements make a difference in the teaching 
process. 
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Figure 4. Hands on deck Workshop, ARCH 221. Cuesta College, Fall 2020 

Innovative actions of mutual knowledge are also encouraged. The virtual environment offers a variety 
of brand-new communication channels, many of them are destined to foster the relationship and 
collaboration between the students. A positive aspect of these strategies is that they are similar in 
working to the social media networks that they use daily. The negative aspect is that they increase the 
technological gap and that they are less likely to be implemented with the instructors. 

In the past, our interaction with the students were restricted to the classroom and some sporadic mail. 
In the online environment, the student has an accessibility close to immediacy and open channels for 
ideas sharing almost 24 hours a day.  

Of course, the final goal is that the students develop their own critical thinking are able to review their 
own work from a critical perspective. In other words, the ultimate goal is that they don’t need their 
instructors in the future to make their own decisions in the design process. 

In addition to the relationship student-instructor, the relationship student-student is very complex to 
stimulate in the virtual environment. In the Studio classes, the group works as a hive mind and virtuality 
has broken this possibility. It is important here to promote group work, even though virtual tools, to 
encourage their interaction with each other outside of the classroom environment.  

3.3 Results verification system 
Long before this pandemic started the benefits of the projects’ review systems based on the jury 
sessions were already questioned. 

There is a long tradition in the Studio classes of having mid-term and final reviews with the students and 
some special guests. They are usually representative architects and reputed instructors that offer to give 
their perspective on the students’ work. This system has a longstanding tradition, and it is positive in 
many ways, as experience people on the field can offer an external view on the work of the Studio. 

The problem is that sometimes, the “external view” is too “external”, the approach is too close to the 
critic’s discourse and the gap between both parties does not encourage the positive information 
exchange or the student’s learning. In addition, the virtual environment only makes this system more 
unreachable. Many scholars believe that a mutual collaborative review by the members of the Studio 
(both students and instructors), would be much more beneficial. They know the vicissitudes of the 
project, as well as the strengths and weaknesses of each student. In our opinion, there are other game-
related dynamics that could be implemented. 

Our proposal goes one step further, as we believe in an approach based on a constant and progressive 
learning. Under these parameters, it is more beneficial to keep a permanent communication channel 
and constant feedback with the student rather than a posteriori review that, if negative, can be 
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overwhelming and discouraging for the student. In that sense, platforms such as Miro of Concept board 
greatly facilitate that permanent interconnection. 

3.4 Technological and multidisciplinary approach 
The LMS (Learning Management Systems) such as Canvas or Moodle, allow a permanent access to all 
the necessary Course resources. It also favors proximity and a more flexible use of time on the students.  

In addition, the instructor has more tools to track the students’ performance accurately. It also allows 
the instructor to have a permanent outcome of the methodology applied, review the failures and 
successes almost in real time and value the repercussion of each decision made during the course.  

The implementation of a Course based on LMS takes much longer that the traditional ones. It requires 
a huge initial effort on the part of the instructor (preparing basic information, documents, modules, 
assignments, etc.) but the fact that the structure of the course can be exported to future courses, 
guarantees a continuity in the teaching strategies. It also enables the evaluation of the system over time 
and the possibility to make gradual changes and monitor results.  

Learning Management Systems promotes flexibility, proximity, and accessibility. As an example, in the 
case of an excused absence, the student could always have access to the recording of the class and 
not miss any important information. 

It allows direct and coordinated interaction with other related disciplines and courses. It even facilitates 
the active participation of other instructors or collaborators in the project in an immersive manner. 

 
Figure 5. Canvas page for ARCH 221. Cuesta College, Fall 2021 

4 CONCLUSIONS 
The face-to-face class and the physical interaction are still necessary in the long term; in many 
specialties it is irreplaceable, but this unvoluntary transition to the digital world taught us that the 
experience could very well be implemented from the digital world. 

In an eventual return to traditional learning, the educational community should move one step further 
and not coming back to the starting point. 

Crises favor change and evolution. We cannot miss the opportunity to undertake structural reforms in 
the system and bring about a real improvement in the quality of education. 
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As far as we are concerned, we should start by continuing some of the extraordinary measures that we 
had to take due to the Covid emergency. 

One of the simplest measures to implement would be maintaining the network of virtual programs and 
tools in parallel to the face-to-face environment. That dual education would provide the students with a 
full immersion in the Course. The teaching dynamics could be expanded outside the class, the 
connectivity and engagement would grow exponentially as well as the possibilities of creating 
multidisciplinary environment sustained over time. 

Another aspect that should be preserved is the accessibility of the instructor as well as the fluid 
relationship with the students that the virtual tools allow. 

In the specific case of the architectural Studio classes, there would be certain strategies that should be 
kept under consideration. First, the external jury system in the reviews needs a complete overhaul. 
Although it is important that students receive input from documented voices belonging to the 
professional world, it is no less true that they require constant monitoring by their instructors and that 
the process should have a much greater weight than the final result. 

Secondly, it is beneficial to break the assignments into more accessible and specific exercises that favor 
a closer monitoring on the students and increases the instructor’s ability to intervene. One last aspect 
that could definitively be adopted is the incorporation of assignments that imply a greater social 
involvement on the students. This would leave the doors open to collaborating with other fields in which 
the architect is gaining relevance, in consistency with the current labor market and the social needs. 

Third, it is increasingly necessary to implement measures that promote equity and diversity in the 
classroom, trying to provide each student with what they need based on their specificities. This is one 
of the most important issues to consider in the education of the future and will have a fundamental 
influence on the values that future architects will transmit to the profession. 

Our hope is that this seed ends up generating friendlier cities and more sustainable projects, developed 
by architects who have been educated in the importance of values, beyond learning the techniques and 
skills required. 

In conclusion, the education of the future will go through the implementation of measures that have 
already been approached in a hasty manner due to the unpredictable circumstances that we have 
experienced, reviewed, and improved. But it will also be essential to apply a general framework that 
considers the diversity of our students and the specific requirements of our profession. This pandemic 
has also transformed the way we understand cities and especially the value of public space. 

REFERENCES  
[1] J. A. Marina Torres. “El aprendizaje de la creatividad”, Pediatría integral, vol. XVII nº2, Curso V, 

(SEPEAP), p. 138-142. 2013 

[2] P. Blazquez, “Los efectos escolares pueden amortiguarse si lo sabemos hacer bien”, Ethic, 2020. 
Retrieved from URL https://ethic.es/2020/04/jose-antonio-marina-coronavirus/ 

[3] J. Fco. Raposo, B. Butragueño, M. Salgado. Dibujar, Analizar, Proyectar. Colección Dibujo, 
Proyecto y Arquitectura, CDPA-7, ETSAM. Madrid: Arcadia Mediática, 2013 

[4] P. Bellardi. Why architects still draw. Two lectures on architectural drawing. Cambridge: The MIT 
Press, 2014. 

1011



 

 

SOME NEW STRATEGIES TO TEACH A FEW ENGINEERING 
COURSES DURING THE COVID-19 PANDEMIC 

J.L. Pantoja-Gallegos1, N. Dominguez-Vergara1, D.N. Dominguez-Perez2 
1Universidad Autónoma Metropolitana (MEXICO) 

2Universidad Nacional Autónoma de México (MEXICO) 

Abstract 
Due to the COVID-19 pandemic many students have fallen behind [1] because they have failed their 
courses or deserted [2]. In higher education the students who have not deserted have had problems 
taking online classes because they have to work in a separate job, have to help their families at home, 
do not have good internet connections, do not have good computers, tablets or smart phones or do not 
have an appropriate space to study. A lot of teachers in developing countries unfortunately have some 
of those problems as well. The teachers have to dedicate time to create course materials adequate for 
students who might have some of the problems listed above and therefore have changed somewhat 
their pre-pandemic methodology to teach. Therefore, some new strategies for teaching are being 
created during these COVID-19 times. In this paper some of those new strategies to teach a few courses 
in engineering careers at the Mexican Universidad Autónoma Metropolitana [3] are reported. As an 
example, in a Probability and Statistics course detailed solutions of the many problems have been 
worked out for students to comprehend them faster and more easily, a course book for the students has 
been elaborated, as well as video clips to explain some concepts and the hardest parts of some solutions 
to problems have been created. A google classroom is also being constructed in order to better organize 
the course and make it simpler for the students. The main idea is that students have sufficient course 
material to self-study and the professor becomes mainly a guide and assistant in answering questions 
they might have. In this paper the strategies and indicators to reach the objectives are presented, as 
well as some results obtained so far. 

Keywords: COVID-19, teaching, learning, strategies, online. 

1 INTRODUCTION 
Due to the COVID-19 pandemic many students dropped out, deserted, failed or were left behind in their 
schools [1]. There were different causes [2] for those results; among them were that the students had 
to work, did not have resources to buy a computer, their relatives got sick or lost their jobs, had no 
internet services or did not have a suitable place to study. Many teachers with no permanent contracts 
or working per hours were also in a very difficult situation to teach, many of them had a low salary or an 
abusive contract by part of their schools’ authorities or did not have enough material resources to teach 
online. The teachers hurried up to teach the best way they could although many of them had neither 
previous training for distance teaching, the suitable material to teach nor a suitable place to teach. After 
more than a year of the pandemic, the main problems of online teaching and learning are becoming 
known and some strategies are emerging to improve their academic activities despite that some issues 
will still remain.  The new strategies that teachers have been developing are basically based on their 
own individual experience. There is still the need for the schools to define some strategies which can 
be useful, workable and economically fair for the academic workers and that lead to a better learning of 
the students. In this paper some situations which influence online teaching are described, new 
technologies used by teachers and students are identified as well as new strategies that some 
professors are taking in order to improve the learning-teaching process during the COVID-19 pandemic 
are explained, specifically those used to teach four courses at the Universidad Autónoma Metropolitana 
(UAM) [3] of Mexico.  

2 WHAT, HOW AND WITH WHAT TO TEACH? 

2.1 Answers to the questions 
In the new way of teaching (the virtual teaching) there were three important things that the teachers had 
to answer: What to teach? How to teach? With what to teach? These questions made no sense during 
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the face-to face teaching. In in-person education the answer to the first question was, what the careers’ 
curricula established; because at class in a classroom or laboratory the teacher and the students had 
the means to cover what the engineering program mandated. However, during the pandemic it has not 
been possible to carry out topics which involve practices in the schools’ laboratories or visits to industrial 
installations. Currently, some courses which involve in-person activities at school are just not being 
taught.  

Prior to the pandemic, the answer to the second question was also obvious because there were 
classrooms, laboratories or workshops to conduct the classes. The professor knew how to teach. For 
example, in the classroom there were blackboards and erasers to properly conduct the learning-teaching 
process. Furthermore, some classrooms had whiteboards which were even better because erasing them 
was easier and cleaner. The best way to teach and to carry out any activity has been using a technology 
which does not interfere with the main purpose of the activity. The classroom with a whiteboard was a 
proper and useful technology as simple and transparent as a glass window that allows looking at flowers 
on the outside; the window does not interfere with the act of glimpsing but it acts as a barrier to protect 
from the outside elements of a building. The classroom has also been a safe haven for teachers as well 
as for students during class because it protects from outside interferences such as relatives claiming 
the use of some shared tools like a computer or from inside-family abusers.  

During the pandemic the teachers and students use a variety of devices such as computers, laptops 
and smartphones and some applications for those devices. Due to this, they do not use the same 
technology because they have to pay for it which has been causing inequalities in the way teachers 
teach and students learn. Therefore, to educate or to get education has become more expensive for 
many people during the pandemic and some of them currently teach or are being taught in conditions 
of disadvantage with respect to their peers in most countries of the world. So, the answer to how to 
teach during the pandemic has been: mainly with digital tools in the places available to teach. Because 
of this, many professors and students carried out their activities in their living rooms, kitchens, closets 
or in other places at home. Those places have not been necessarily suitable to carry out the learning-
teaching process or, in other words, to be a school. Currently, some teachers and students move out of 
their homes to some coffee shops premises to catch the internet signal.  

One of the difficulties during the pandemic has been how to teach or learn without the interferences of 
the rest of the family at home. In the in-person classes a classroom was assigned to a class and 
everybody knew that the classroom was occupied at certain times and nobody could occupy it because 
everybody knew what a classroom was; after all, classrooms have existed for hundreds of years. During 
the pandemic a teacher teaching or a student taking a class in a bedroom do not have the authority to 
deny the access to the classroom-bedroom to any close family member. Sometimes, as it can be seen 
in some videos in YouTube, a teacher or a student did not even notice that somebody else of the family 
entered the place and the family member was also unaware that they were being taped. So privacy was 
lost in some families, inadvertently, because not only did the students had access to a bedroom-
classroom but the whole world if the video was being aired in YouTube or into any other social network.  

Most teachers do not post outside their bedrooms, kitchens or living rooms that the rooms during some 
hours become classrooms and probably they do not advise their relatives that they might be recorded 
without their permission. So, the authority that a professor had in a classroom at a university is lost 
inside the improvised classroom. The professor does not have the authority he had at school in the 
space he occupies as a “classroom” at home; after all, how a professor could claim any authority to their 
couple or children when their family’s relation is of love, confidence and comprehension and not of 
authority-obedience? With which authority a professor could ask their family not to enter to a living room 
or the kitchen during their class? How a professor could schedule a time for their class in the bedroom? 
Or even ask their family to remain quite during his/her class and help to keep the pets outside the room 
or not barking.  

On the third question, a professor teaches with the tools they can afford to buy although they finance 
their school and uses economic resources which could otherwise increase the well-being of the family. 
During the virtual teaching the professors and students take out from their families’ electricity, physical 
space, family time, computer security, personal data security and privacy among other things. 

Thus, when planning to improve the virtual learning-teaching process it is not only important to consider 
the methods or pedagogy for the technology-based teaching but also protecting the privacy of the 
professors and students and providing them with the technology necessary to teach and to help them 
covering some expenses at home to teach. 
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One of the most important things in teaching at distance is to have a well-organized and complete 
material to be taught during the whole course. This is crucial independently of the technology to use. 
For example, in the courses of Statistics and Probability and Quality Control and Reliability at the UAM, 
the professor (one of the authors) elaborated a book for each course from which it has been easy to 
obtain the material to teach in zoom or in any other platform. The books include all the topics being 
taught including the assignments. It was necessary to elaborate them for the courses. Only a few 
professors were prepared with course materials appropriate for their online classes. 

Of course that some schools have been very successful in teaching during the pandemic, those which 
were already teaching online. Also some students have been favored with the online teaching, for 
example, those who had been already taking their courses online or those who have the resources to 
buy the technology, have a suitable space at home and are capable to study by themselves, but the 
most have not. 

2.2 Course materials to teach 
One of the authors elaborated one book on Statistics and Probability and another one on Quality Control 
and Reliability. Another of the authors elaborated another two books, one on Numerical Methods and 
the other one on Introduction to Programming. All these books were created with all the topics to be 
taught and also with some solved problems and with homework. The books will be eventually published 
by the authors but so far they are drafts because they still need a lot of revisions. The books include 
some detailed solutions to some problems which have been elaborated using Microsoft Excel and also 
with other free applications available on the internet, like those of programming languages. So, the 
elaborated course material is very easy to use for synchronous and asynchronous teaching using many 
available applications, like Google Jamboard for example, with which sheets are created with pieces of 
texts or images of the books. Among the course materials the professor of Statistics and Probability and 
of Quality Control and Reliability has elaborated for teaching are: a) Book of Quality Control and 
Reliability, b) Book of Statistics and Probability, c) Homework on the topics of many of the chapters of 
the books, d) Detailed solutions to problems of special topics using Excel, e) Jamboard sheets on some 
topics to incentive and involve students in discussions at class, f) Jamboard sheets in a lot of topics with 
some solved problems, g) Videos explaining special topics, h) Extra reading materials on some special 
topics, i) Examples of previous term papers, and j) Exams. 

In the Google Classroom and in the virtual Moodle platform of the UAM, CAMVIA [4], there is also 
information about the deadline for homework for both courses and for the term paper of the Quality 
Control and Reliability course. Exams are also sent to students during the schedule days and the 
students have information of the scheduled days of the exams in Google Classroom and CAMVIA. 

Google Classroom is a platform which helps to organize and administer all the material of a course. It 
also allows to contact the students and it is also useful to evaluate some tests. CAMVIA is a Moodle 
platform used by the UAM to organize and administer the material for the courses, the homework and 
answers to the homework. Currently, Google Classrooms and CAMVIA have very similar functions and 
work in a similar way. Therefore one of the authors tries to keep the same material in both platforms. 

Almost all the course materials listed above have been created during the pandemic for online teaching. 

3 TEACHING WITH ZOOM 
The use of a computer in online teaching involves having a good camera, microphone, internet 
connection and electricity. It is recommended that the computer camera faces a wall and that the 
professor is in between the camera and the wall, in this way the camera will not capture anybody else 
in the room; this may avoid embarrassing situations for the professor and distractions for the students 
attending the virtual class. It is also recommended that the microphone is off when the professor is not 
talking, this avoids that annoying noises get transmitted during a class. Currently, one of the ways to 
use Zoom is with a fancy background which can be used for free or by blurring the background. These 
backgrounds can be set up by clicking in one of the options in the icon of the camera when using Zoom. 
Setting a background from a few available choices or blurring it can be set it up easily and quickly.  

Of course, that one of the ways to avoid videos is no to use the camera of the computer, only audio. 
However, the video adds a personal touch of the teacher, assures to the students that the professor is 
actually there and probably it enhances the interaction with the students. It is recommended that the 
professors look directly to the camera to create an “eye to eye contact” with the students and it is also 
recommended that the professors dress somewhat formally if that is possible. Also, live video and audio 
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can be avoided in a great deal if pre-recorded classes are elaborated and play during class and the 
professor only answers questions about the pre-recorded videos and incentives discussions on the 
topics of the class. 

Among the problems in teaching with Zoom is that the quality of the video is poor because the cameras 
of most of the computers are of not very good quality. The video can be improved using a professional 
camera but that is an extra expense. The light in the room is also very important despite that for example 
Zoom helps in cases of dark rooms. Street noises or noises generated inside the house can be 
diminished to some extent by using a microphone which can transmit only sounds very close to the 
microphone but this also adds extra expenses. One of the authors has regularly taught with a whiteboard 
in front of the camera; however as the camera is not of good quality what is written on the whiteboard 
does not have a very good definition in the video unless the camera is very close to the whiteboard. The 
colours on the whiteboards are somehow lost in the video; this can be improved by using a higher quality 
camera but it adds an extra cost. 

The first attempts of one of the authors in teaching from home has been with a whiteboard in front of the 
camera imitating the face-to-face teaching in a classroom in the university. However, there are better 
ways of teaching without physical whiteboards, markers and erasers in at distance teaching and that is 
with the use of virtual whiteboards, markers and erasers and sharing the screen with the students with 
or without video. 

3.1 Videos 
Zoom allows that the sessions be recorded entirely. Therefore an mp4 video can be shared with all the 
students of the class. However, for the engineering courses it is probably more effective to split the video 
and only produce short videos with explanations of difficult concepts to understand or with solutions of 
problems difficult to solve. One of the professors has produced videos by recording his classes and then 
cutting the parts of important concepts and solved problems and thereafter uploading them to Google 
Classroom and CAMVIA for the students to review. Most of the uploaded videos are short and a few are 
long because a longer explanation is sometimes needed. It may take many minutes to download a 
recorded video from Zoom, and also some time to edit the videos and uploading them to Google Drive 
and to Google Classroom. 

3.2 Future videos 
There are plenty of tools for creating videos of classes. Among those tools is the Google Jamboard. 
Jamboard has five features to create stickers, to move images, to write, to highlight and to erase. There 
are plenty of tutorials in internet to learn the use of Jamboard, and it takes little time to master it. There 
are also many tutorials in YouTube to learn how to use Google Classroom. 

It is important to state that Zoom, Google meet and other platforms do not substitute a teacher, because 
they are only the tools to communicate the teacher with the students in synchronous and asynchronous 
ways. In the same way that Google Classroom does not help a student to learn if the course material is 
not useful or the student does not use it. 

3.3 Homework 
Homework and exams are easy to administer in CAMVIA (or in Google Classroom). In the course of 
Statistics and Probability the professor has elaborated more than 200 different exams, in this way the 
students find hard to copy from other classmates. Google Classroom is not very useful for grading tests 
for the four courses of the engineering careers at UAM analysed in this paper, because the answers are 
not of multiple choices. Likewise for the homework, because the procedure to solve a problem can vary 
and it must not be necessarily the same used by all the students, and the professor has to review the 
solution to each problem. 

One of the professors usually ask their students to upload the solutions of the tests to a platform (Google 
Classroom or CAMVIA) or to send them by mail to him. The professor still finds it difficult to determine 
if the students copy each other during the tests or if they ask somebody else to solve their exams, in 
great part because the professors do not ask their students to turn on their video cameras during the 
exams because many of the students may not have an appropriate place to study and they could be 
embarrassed.  

1015



 

 

4 TEACHING STATISTICS AND PROBABILITY 
Right after a class of Statistics and Probability or of Quality Control and Reliability has been recorded, the 
videos are split in parts with the different subjects reviewed in class or with solved problems. Videos with 
the following topics have been uploaded to Google Classroom for the class of Statistics and Probability:  
a) History of statistics and probability, b) Graphical representation of data, c) Examples of graphical 
representation of data, d) Calculation of central tendency measures (arithmetic mean, median, harmonic 
mean, geometric mean, weighted average and mode), e) Examples of calculations of central tendency 
measures, f) Calculation of dispersion measurements, g) Examples of calculations of dispersion 
measurements, h) Concept of probability, i) Solutions of problems of probability, j) Binomial distribution, k) 
Poisson distribution, l) Normal distribution, m) Sample theory, n) Calculation of averages and standard 
deviations of distributions of samples with and without reposition, o) Calculation of confidence intervals, p) 
The concept of a hypothesis test, and q) Solutions to problems of hypothesis tests. 

Once that the videos of a former class have been uploaded to google classroom, during the following 
class the professor asks the students questions on the topics of the videos and to comment on that 
material. What the professor has noticed is that with more material created and available to the students 
including the videos, the attendance to class in both courses has increased as well as the grades of the 
partial exams. In the Statistics and Probability class the percentage of failed students in the trimester 
prior to the pandemic was less than 10 percent and in the last trimester was of 60 percent. It appears 
that with the new material, including the videos, the percentage of failed students will be greatly reduced. 
Of course that this has required much more time of the professor to prepare all the course materials. 
The videos have been made mainly with the class the professor gives writing on a whiteboard in front 
of a camera. However the professor has started to prepare videos by sharing the screen and using the 
material created using Jamboard. 

Next, a problem explained in great detail in a ten minute video to the students generated using Jamboard 
in the class of Statistics and Probability is sketched.  

The probability that a woman has been vaccinated against COVID-19 is 2/3. The probability that her 
son has been vaccinated against COVID-19 is 2/5. Therefore the probability that she has not been 
vaccinated is 1/3 and the probability that he has not been vaccinated is 3/5. 

Let M represent the event that she has been vaccinated and 𝑀" the event that she has not been 
vaccinated. Let H represent the event that the man has been vaccinated and 𝐻"  the event that he has 
not been vaccinated. In Fig. 1 the sample space is shown. 

 
Figure 1. Sample space of the probability problem. 

The questions to the students are: 

What is the probability that: 

1 None has been vaccinated? 
2 Both have been vaccinated? 
3 At least one has been vaccinated? 
4 Only one has been vaccinated? 
5 At the most one has been vaccinated? 
6 That only the woman has been vaccinated? 
7 Both have been vaccinated given that the woman has been vaccinated? 

1016



 

 

The answers are easily inferred from the sample space in Fig. 1, but they can also be found with more 
mathematical formality. Some Venn diagrams are also drawn in order that the students understand the 
concepts to solve the problem more easily. The students can participate in finding the answers using a 
Jamboard sheet. 

5 TEACHING QUALITY CONTROL 
In the Quality Control and Reliability course, there is plenty of material in the book elaborated for that 
subject. Some of that material has been also uploaded into Google Classroom and CAMVIA using Jam-
board. Fig. 2 shows the relation between the price of the liter of diesel and that of the regular gasoline 
on May 28, 2020 at several cities of Mexico. The prices of the regular gasoline are in the abscise axis 
and the prices of diesel in the ordinate axis. The students are asked to explain why there is not a perfect 
correlation; the students post their ideas on the Jamboard sheet. There is not a perfect lineal correlation 
between the two prices in Mexican pesos because the Mexican government assigns different stimuli to 
each of the two fuels in order that the increment of the prices be at the most as high as the increment 
of the inflation. 

 
Figure 2. Price of a liter of diesel versus the price of a liter of regular gasoline in pesos in several cities of Mexico. 

In Fig. 3 the problem of why there is trash on the streets of Mexico City is analysed, the students argue 
on the causes posting their opinions in the Jamboard sheet. 

 
Figure 3. Ishikawa Diagram used to analyze why there is a lot of trash on the streets of Mexico City. 

6 NUMERICAL METHODS 
With the arrival of Internet, a spectacular boom in published information throughout the world has been 
witnessed, in all areas of knowledge of humanity such as Education, Health, History, Physics, 
Chemistry, Mathematics, Geography, Astronomy, Art, Culture, Paleontology, Politics, Economy, Social 
Activism and Esotericism. 
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Very detailed information can be found on Internet on any subject. Thousands of courses and tutorials 
to learn any programming language can be found. Many thousands of courses and tutorials can be 
found online to learn the different numerical methods, how they work, how their respective mathematical 
formulas are obtained, including the code lines of examples applying several numerical methods in many 
programming languages. 

Numerical methods are taught, in science and engineering careers for their mathematical applications, 
to solve multiple problems in engineering, chemistry, economics, physics, and other disciplines. Numer-
ical methods are mathematical operations procedures to find an approximate numerical solution, where 
we approach the solution with a previously determined precision. In engineering and in other disciplines 
finding the solution to a problem may require an enormous amount of tedious calculations and, because 
of that, it is ideal the use of a computer. 

The prerequisite for numerical methods is structured programming, which is an introductory course to 
the C language or any another programming language. 

One of the goals of the numerical methods course is that the students be able to develop complex 
computing programs. In other words, to develop programming projects on engineering problems using 
the programming language learned and the numerical methods seen in class. Developed programming 
projects must demonstrate mastery of the methods, which will be reflected in their evaluation. Both in 
face-to-face classes and in online classes, each numerical method must be presented by the professor 
as well as how it is formulated mathematically. The algorithms must be explained with some pseudo-
code and numerical examples must be reviewed to motivate the participation of the students, so that 
they learn and master them. 

Since there are thousands of computer codes on the internet, students have access to them and can 
use them in their projects, as long as they understand perfectly how the codes work. But they can also 
use the codes that the teacher explains to them in class which are also provided in the class notes. 

In each chapter of the course, several methods must be learned. At the end of each chapter, program-
ming projects can be assigned to the students to be solved regarding engineering problems or problems 
in any scientific areas. The problems should be solved using the numerical methods seen at class, using 
modular programming. These projects, given their complexity, can be developed in teams of three stu-
dents that they themselves form. Each team plans, organizes, distributes tasks and integrates the result 
of a project. Each team presents the output results that are requested, within a period of time of one 
week, during which they can request the advice of the teacher as many times as they wish. 

The professor establishes which products must be delivered, such as the program code, the numerical 
results and graphics, as well as a text with an explanation of the engineering problem and its solution. 
The teacher then examines the students of the team during 20 minutes on how the program or a seg-
ment of it works, how some results are obtained or how the results were used to make the graphs. In 
this way, the team that developed the programming code of the project during a week must demonstrate 
that they know very well how it works, and should, without difficulty, be able to explain the results and 
how these were obtained. It is established beforehand how the project will be evaluated: at the beginning 
of the evaluation the team has the maximum grade: 10; but for each question not answered or incorrectly 
answered, the team loses half a point. The team’s final note consists of reducing from 10 the discounted 
points. The team knows its grade as soon as the oral examination concludes which is immediately reg-
istered in their presence in the grading list. 
An example of a typical problem assigned to a student’s team is now explained. The problem consists 
of finding how eight mathematical models fit 26 data and to discuss the significance of the results. In 
this example the data are the natural gas future contracts in the New York Mercantile Exchange (NY-
MEX). The data correspond to the prices of one million British Thermal Units (BTU) during the working 
days from August 6 to September 14 of the year 2021 (taking out the price corresponding to August 19). 
The data are presented in pairs (abscissa, ordinate) that is (𝑥!,𝑦!). The data are: (1,4.14), (2,4.06), 
(3,4.089), (4,4.059), (5,3.933), (6,3.861), (7,3.946), (8,3.837), (9,3.852), (11,3.851), (12,3.945), 
(13,3.896), (14,3.897), (15,4.184), (16,4.37), (17,4.305), (18,4.377), (19,4.615), (20,4.641), (21,4.712), 
(22,4.568), (23,4.914), (24,5.031), (25,4.938), (26,5.231), (26,5.26) [5].  
The first column of Table 1 shows the numerical models that are tested, the second column shows the 
mathematical expressions of the models used to fit the data, the third column shows the value of a price 
which is interpolated, the fourth column shows the value of a price which is extrapolated, the fifth column 
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shows the determination coefficient for each of the models and the sixth column shows the correlation 
coefficient for the models. 
The students are requested to include all the graphs for all the models, so that the approximations of 
the models to the data can be easily seen. In this example only the result for the exponential model is 
shown in Fig. 4. To obtain the accuracy of the fit, the determination coefficient as well as the correlation 
coefficient are calculated which indicate how related are the abscissas and the ordinates of the data to 
the fit of the model as well as how disperse or close to a straight line are the data.  

Table 1. Models used to fit the data of the natural gas future contracts in NYMEX. 

Model y(x) 𝒙𝒊𝒏𝒕,𝒚𝒊𝒏𝒕 𝒙𝒆𝒙𝒕,𝒚𝒆𝒙𝒕 
Determination 

coefficient 
Correlation 
coefficient 

Linear 3.63850 + 0.04880x 12.50000 
4.24855 

30.00000   
5.10261 0.72087 0.84904 

Parabolic 4.16951 - 0.06461x + 0.00410x2 
12.50000   
4.00321 

30.00000   
5.92536 0.95130 0.97535 

Cubic 4.32430 - 0.12706x + 0.00964x2 - 
0.00013x3 

12.50000   
3.98229 

30.00000   
5.59087 0.96158 0.98060 

Quartic 
4.25791-0.08530x+ 
0.00303x2+0.00024x3-0.00001x4 

12.50000   
3.96574 

30.00000   
5.36003 0.96271 0.98118 

Exponential 3.68819e(0.01095x) 
12.50000   
4.22936 

30.00000   
5.12296 0.74766 0.86467 

Power 3.60139x0.07456 
12.50000   
4.34769 

30.00000   
4.64096 0.40875 0.63934 

Growth 4.37611x/(0.14851 + x) 12.50000   
4.32473 

30.00000   
4.35455 0.09459 0.30755 

Gompertz 4.19923*1.00000 exp(x) 
12.50000   
4.19923 

30.00000   
4.19923 0.46813 0.68420 

 
Figure 4. Fitting of the data using the exponential model. Interpolated  

and extrapolated points are shown with bigger dots. 

The students get interested in problems which impact their lives; for example, in this problem the data 
strongly suggest that the prices of the BTU of natural gas will continue growing and therefore the price 
of the kilowatt-hour of electricity might increase in Mexico in the next few weeks because a little more 
than 50% of the electricity in this country is produced using natural gas and Mexico imports from the 
United States more than 70% of the natural gas it consumes. They also learn that in many problems 
there are many factors which impact the price of the commodities, for example in this  problem, the 
production of natural gas in the United States, the production of the natural gas in Russia, the demand 
of natural gas in the United States and in Europe. Those many factors cause that the extrapolation of 
the data or prediction are off the real prices; in the case of the natural gas prices they increased much 
more that what the extrapolation shows since September 15 until September 20, 2021. 
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7 SOME REMARKS 
The teaching materials explained in this paper have been created for online teaching mostly during the 
COVID-19 pandemic with the objective that the students learn more in the online courses. Google Class-
room and CAMVIA are very useful applications which help the teachers to organize and administer the 
courses. Google Classroom is probably very useful to professors who do not have assistants; they are 
also useful to establish communications between the teacher and the students.  

However, neither Classroom nor CAMVIA will make the students learn or the teacher teach more effec-
tively if the professor does not have the material to teach. No good course material to teach, no useful-
ness of Google Classroom or CAMVIA. Likewise with Jamboard or any other virtual whiteboard; if the 
professor does not have the material to teach their teaching will not be effective no matter how well they 
use Jamboard or other whiteboards. Jamboard and other whiteboards are very helpful to present and 
use the professor’s teaching material in a fancy and more interactive way to the students, but they do 
not replace the teacher.  

Jamboard is in no way better that the classical whiteboard in a physical classroom. Google Classroom 
and CAMVIA can make that in the future some teaching assistants are not needed the way they are 
today for some courses. It is still early to determine how behind the students who learn virtually are 
compared to those taught in in-person classes. Also, it is still early to determine how much the online 
teaching and learning have been improved with tools like Google Classroom and applications like 
Google Jamboard.  

There are also some technologies which are just not good enough to teach with them like the cameras 
of the computers, they are inferior to the cameras of the smartphones and definitely much inferior to the 
eyes of the students in face-to-face classes. Many cameras that are found built into today’s laptops are 
of low quality because of many manufacturers’ design choices such as sacrificing the space for thinner 
screens and screen bezels and the current chip shortage occurring due to the effects of the pandemic. 
Some laptop manufacturers have gone so far as to eliminate the camera entirely due to the expectation 
of some users already owning a USB webcam. However, there is no option but to use the computer 
cameras because otherwise the professors and students would increase their expenses by buying better 
cameras. Lately in some parts of the world it is difficult to buy a computer due to the shortage of micro-
chips or it is difficult to buy a computer at a low price. 

8 CONCLUSIONS 
Due to the virtual teaching there are plenty of changes in the learning-teaching process in all the world 
and also in the labour relations between the academic workers and the organizations they work for. The 
technology always changes society, sometimes dramatically and in a very short time. The technology-
based teaching will determine how competent some future professionals will be and how easy they will 
access highly paid jobs in some parts of the world. 
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Abstract 
In this paper we present methods of solving the Diophantine equations of the second degree. For each 
solution we determine the solvability conditions. Algorithms are presented in their general form. We 
illustrate their applications for specific examples. 

This article was implemented for high school students with a focus on deeper, more intensive study of 
mathematics and computer science. 

After mastering the methodology in the article, students demonstrated much better ability to solve these 
and similar tasks. 

The author pays attention to the following goals in education for educators for further study of this issue. 

ª Educational goal 
This contribution helps the teacher to orientate correctly in solving Diophantine equations, deepen, 
intensify his knowledge, expand horizons, and intensify thinking in the given field. Specifically 

- It helps him analyze the problems correctly and in detail 
- Based on a detailed analysis, he will determine the right thinking strategy that directs him on 
- Synthesis of problem solving. 

In the case of several possible solutions, it presents the possibility to compare the quality of the 
solutions, the difficulty of the solution and the quality, the problem solving efficiency. 

Finally, it will enable the teacher to draw conclusions, compare, classify and decide on the best, most 
appropriate method for specific problems of the type. 

All of these points of education point to the fact that this contribution in the main and deepest essence 
development of the teacher's creativity in teaching the pupil and also in the pupil creates a wide range 
of variable approaches, problem solving ideas in the next study. 

This article is suitable as an additional material for teachers and students of secondary schools. 
Challenging tasks are suitable for students in mathematical classes. 

Keywords. Diophantine equation of the second degree, the Pythagorean equation, algorithm, condition, 
unknown, coefficient, the greatest common divisor. 

1 DIOPHANTINE EQUATION 
Let 𝑝(𝑥!, 𝑥", …	, 𝑥#) = ∑ …$!

%!&' 	∑ 𝑎%!%"…%# . 𝑥!
%! . 𝑥"

%" . … .$#
%#&'

𝑥#
%#  be a polynomial with integer coefficients, i.e.  

𝑎%!%"…%# ∈ 𝑍. The equation  

 𝑝(𝑥!, 𝑥", …	, 𝑥#) = 0  (1) 

with integer solutions 𝑥!, 𝑥", …	, 𝑥#, is called the Diophantine equation. 

In 1900 David Hilbert in his lecture at the International Congress of Mathematicians in Paris formulated 
23 problems for the mathematics of the 20th century, [2], [3]. The 10th problem is a challenge to find an 
algorithm that determines whether a given Diophantine equation has a solution  with all inknowns taking 
integer values, [1]. This problem was solved by Matiyasevich in 1969, [4].  
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The answer is: There is no such algorithm. 

Equation (1) is the Diophantine equation in a general form. In this paper we focus on some types of 
Diophantine equations of the second degree. 

2 QUADRATIC DIOPHANTINE EQUATIONS OF THE SECOND DEGREE  

2.1 Quadratic Diophantine equation of the second degree with two unknowns 
The quadratic Diophantine equation with two unknowns is the equation of the form 

 𝑥" − 𝑦" = 𝑐,  (2.1) 

where 𝑐 ∈ 𝑍 is the given number. First of all, we will determine the conditions of solvability. We will 
decompose the left hand side of equation (2.1) on the product 

 (𝑥 + 𝑦). (𝑥 − 𝑦) = 𝑐. (2.2)  

If the numbers 𝑥, 𝑦	are of the same parity, i.e. both are even or odd, which means that numbers 𝑥 +
𝑦, 𝑥 − 𝑦 are both even, then 𝑐 must be divisible by four. If the numbers 𝑥, 𝑦	have different parity, which 
means that the numbers 𝑥 + 𝑦, 𝑥 − 𝑦 are odd, then 𝑐 which is the product, must be divisible by four. If 
the numbers 𝑥, 𝑦 have a different parity then both 𝑥	 + 	𝑦 and 𝑥 − 𝑦 are odd numbers. Consequently, the 
number 𝑐, which is their product, must be odd. We have found that if equation (2.2) has an integer 
solution, then the number 𝑐 is either divisible by four or it is odd. Equation (2.2) indicates how to find the 
solution of equation (2.1). The number 𝑐	has to be  to decomposed into the product of two numbers of 
the same parity. We put one of them (greater) equal to 𝑥	 + 	𝑦, the second (smaller) 𝑥 − 𝑦	and 
compute	𝑥, 𝑦. If both factors are equal, i.e. if 𝑥	 + 	𝑦	 = 	𝑥 − 𝑦 then 𝑦	 = 	0 and 𝑥" 	= 	𝑐. In this way, the 
equation is solvable if only if the number 𝑐 is the square of a natural number. If 𝑐 is an odd number 
greater than 1 or a number divisible by four that is greater than 4, at least one decomposition is possible 
𝑐	 = 	2. 𝑛	 + 	1	 = 	1. (2. 𝑛	 + 	1), or 𝑐	 = 	4. 𝑛 = 	2. (2. 𝑛).		 

We have obtained the following result. Equation (2.1) has the integer solution if only if 𝑐 is either odd or 
divisible by four. 

Example 1. Find an integer solution of the following equations  

a) 𝑥" − 𝑦" = 21                     b) 𝑥" − 𝑦" = 8	                   c) 𝑥" − 𝑦" = 18 

Solution. 
a) 21 = 1.21 = 3.7. If we set 𝑥 + 𝑦 = 21, 𝑥 − 𝑦 = 1, we obtain 𝑥! = 11, 𝑦! = 10. If we set 

 𝑥 + 𝑦 = 7, 𝑥 − 𝑦 = 3, we get 𝑥! = 5, 𝑦! = 3. 
b) 8 = 4.2 = 8.1. 𝑥 + 𝑦 = 4, 𝑥 − 𝑦 = 2, and we obtain 𝑥! = 3, 𝑦! = 1. The decomposition 8 = 8.1 is 

inconsistent, because the factors 8, 1 are of the different parity. 
c) 𝑥" − 𝑦" = 18 is unsolvable in integer numbers, because thery do not satisfy the above conditions 

for 𝑐. 

Comment. We have just presented positive solutions. However, it is obvious that the integers of the 
various signs also satisfy equation (2.1).  

2.2 Diophantine bilinear equation 
The Diophantine bilinear equation is the equation of the form 

 𝑎. 𝑥. 𝑦 + 𝑏. 𝑥 + 𝑐. 𝑦 + 𝑑 = 0,   (2.3) 

where 𝑎, 𝑏, 𝑐, 𝑑 ∈ 𝑍, assuming that 𝑎, 𝑐 are coprime numbers and 𝑎, 𝑏, 𝑐 ≠ 0. From equation (2.3) we can 
express 𝑦 

 𝑦 = − ).+,-
..+,/

   (2.4) 
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and we will solve equation (2.4). This means that we determine an integer 𝑥 so that the fraction in 
equation (2.4	) has an integer value. We set 

 𝑏. 𝑥 + 𝑑 = 𝑢,			𝑎. 𝑥 + 𝑐 = 𝑣.  (2.5)   

We exclude 𝑥 from equations  (2.5), i.e.  

𝑎. 𝑏. 𝑥 + 𝑎. 𝑑 = 𝑎. 𝑢,			𝑎. 𝑏. 𝑥 + 𝑏. 𝑐 = 𝑏. 𝑣. By subtracting the second equation from the first we get  

 𝑎. 𝑢 − 𝑏. 𝑣 = 𝑎. 𝑑 − 𝑏. 𝑐.  (2.6) 

If 𝑣 is a divisor of the number 𝑢, then according to (2.6)  𝑣 is also a divisor of the number 𝑎. 𝑑 − 𝑏. 𝑐. 
From (2.6) it holds 𝑎. 𝑢 = (𝑎. 𝑑 − 𝑏. 𝑐) + 𝑏. 𝑣, which implies, that  

𝑣 ∣ 𝑎. 𝑢. The numbers 𝑎, 𝑐 are coprime numbers according to the assumption. The second equation of 
(2.5)  shows that the numbers 𝑎, 𝑣 are coprime numbers, because each common divisor of 𝑎, 𝑣 is also 
the divisor of 𝑎, 𝑐 = 𝑣 − 𝑎. 𝑥. Since 𝑣 is the divisor  of 𝑎. 𝑢 and 𝑎, 𝑣 are coprime numbers, thas 𝑣 ∣ 𝑢. The 
integer number 𝑥,  which satisfies the equation 𝑎. 𝑥	 + 	𝑐	 = 	𝑣, thus leads to the solution of equation 
(2.4). 

Comment. Up to now we have assumed that 𝑎, 𝑐 are coprime numbers. What happens if 𝑎, 𝑐 are not 
coprime numbers? 

Let us assume that 𝛿 = 𝑑(𝑎, 𝑐) ≠ 1 be the greatest common divisor of 𝑎, 𝑐. We rewrite (2.4) in the 
following form 

 𝑦 = − !
0
).+,-
$
%.+,

&
%
 .  (2.7) 

Let us set 𝑎, = .
0
 , 𝑐 , = /

0
 and solve the equation 

 𝑦 , = − ).+,-
.,.+,/ ,

 . (2.8) 

From all results of equation (2.8) we consider only those 𝑦 , which are divisible by 𝛿 and set 𝑦 = 2,

0
. 

Example 2. Find all integer solutions of the following equations 

a) 4. 𝑥. 𝑦 − 3. 𝑥 + 5. 𝑦 + 19 = 0   b) 16. 𝑥. 𝑦 − 3. 𝑥 + 20. 𝑦 + 19 = 0 

Solution. 

a) We rewrite the given equationin the following form 𝑦 = 3.+4!5
6.+,7

. In this case 

 𝑎. 𝑑 − 𝑏. 𝑐 = 91. We find all divisors 𝑣 of the number 91. Thus 𝑣 ∈
{−1,+1,−7,+7,−13,+13,−91,+91}. For all 𝑣 we solve equation 4. 𝑥 + 5 = 𝑣. Each integer 
solution of this equqtion leads to an integer solution of the given equation.  Consequently, for 𝑣 =
{−1,+7,−13,+91} we do not obtain any integer solution. For 𝑣 = 1,−7, 13,−91 we obtain 𝑥 = −1,
−3, 2, −24 and  𝑦 = −22, 4, −1, 1. 

b) In this case the condition on coprime numbers is not satisfied, because  
𝛿 = 𝑑(𝑎, 𝑐) = 𝑑(16,20) = 4. Therefore, we rewrite our equation in the following form 

 𝑦 = !
6
3.+4!5
6.+,7

 and solve by the known procedure the equation 𝑦 , = 3.+4!5
6.+,7

. Using the results from 
example a), we can easily find that the given equation has only one solution 𝑥 = −3 and 𝑦 = 1. 

Comment. In previous considerations we have silently assumed that 𝑎. 𝑑 − 𝑏. 𝑐 ≠ 0. What happens if 
𝑎. 𝑑 − 𝑏. 𝑐	 = 0? 

If 𝑎. 𝑑 − 𝑏. 𝑐	 = 0 then 𝑑 = )./
.

. Substituting into equation (2.4) we obtain 𝑦 = −
).+,(.&$
..+,/

 and consequently 
𝑦 = − )

.
. Substituting instead of 𝑦, 𝑑 into (2.3) we get 

 𝑎. 𝑥. F− )
.
G + 𝑏. 𝑥 + 𝑐. F− )

.
G + )./

.
= 0, i.e. 0 = 0. We require an integer solution, therefore 

 𝑎	 ∣ 	𝑏. Thus, there exists 𝑘 ∈ 𝑍	such that 𝑏	 = 	𝑘. 𝑎. Finally, we have obtained solution 

 𝑥 ∈ 𝑍, 𝑦 = −𝑘. 
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2.3 Pythagorean equation 
One of the most important simple Diophantine equations of the second degree is the equation 

 𝑥" + 𝑦" = 𝑧".  (2.9) 

The solutions of (2.9) in the domain of integer numbers are called Pythagorian numbers. The geometric 
significance of the Pythagorean equation is obvious. We are looking for rectangular triangles with integer 
sides. 

First, we only determine solutions of equation (2.7), where 𝑥, 𝑦, 𝑧 are coprimes. Other solutions can be 
easily obtained. If 𝛿 = 𝑑(𝑥, 𝑦, 𝑧) > 1,	we can write 𝑥 = 	𝛿. 𝑥 ,, 𝑦 = 𝛿. 𝑦 ,, 𝑧 = 𝛿. 𝑧 ,, where 𝑥 ,, 𝑦 ,, 𝑧 , are 
coprimes. If we substitute these numbers into equation (2.9) divided by the number 𝛿", we get 𝑥 ," +
𝑦 ," = 𝑧 ,". This means, that 𝑥 ,, 𝑦 ,, 𝑧 , is also the solution of equation (2.9) with the desired property.  

From this assumption it follows that 𝑥, 𝑦 are not both even numbers. Otherwise 𝑧" would be even and 
we get 𝑑	(𝑥, 𝑦, 𝑧) = 	2 > 1 which is contradiction with our assumption.  Numbers 𝑥, 𝑦 can not be both odd 
either.Indeed, if they were both odd then we could write  

𝑥 = 2. 𝜁 + 1, 𝑦 = 2. 𝜂 + 1 and 𝑧" = 𝑥" + 𝑦" = 4(𝜁" + 𝜂" + 𝜁 + 𝜂) + 2. This means that the number 𝑧" 
would be even, but not divisible by four, We know that this is not possible. 

From our consideration it follows that the numbers 𝑥, 𝑦 have different parities, and the number 𝑧 is odd. 
Without loss of generalization let 𝑥 is even and	𝑦 is odd. Equation (2.9) can be rewriten as 

 (𝑧 + 𝑦). (𝑧 − 𝑦) = 𝑥".      (2.10)	 

Multiplication by !
6
 yields                 

 !
"
(𝑧 + 𝑦). !

"
(𝑧 − 𝑦) = !

6
𝑥".   (2.11)  

The numbers 𝑧, 𝑦 are odd, the numbers !
"
. (𝑧 + 𝑦), !

"
(𝑧 − 𝑦) are integers and coprimes. If  

𝑑 F!
"
	(𝑧 + 𝑦), !

"
	(𝑧 − 𝑦)G = 𝑝 > 1, then  !

"
	(𝑧 + 𝑦) = 𝛼. 𝑝, !

"
	(𝑧 − 𝑦) = 	𝛽. 𝑝, where 𝛼, 𝛽 ∈ 𝑍. Thus 𝑧 =

(𝛼 + 𝛽). 𝑝,			𝑦 = (𝛼 − 𝛽). 𝑝, which mean, that numbers 𝑧, 𝑦 and according to equation (2.10) also number 
𝑥 should have the common divisor 𝑝 > 1. This is contradiction with our assumption. 

Equation (2.11) shows, that integer number !
6
𝑥" is reducible to product of two coprime factors. Thus, 

every of these factors must be a square of an integer number. If 𝑞 is a prime factor of a number !
"
. (𝑧 + 𝑦) 

then 𝑞 is also the prime factor of a number !
6
𝑥" and  so !

"
𝑥. Equation (2.11) is divisible by an even power 

of 𝑞, but !
"
(𝑧 − 𝑦) is not divisible by 𝑞. This means, that the prime number 𝑞 is in the partition of number  

!
"
. (𝑧 + 𝑦) in the even power. This conclusion, however,  applies to all prime factors of number  !

"
. (𝑧 + 𝑦), 

and also of number !
"
(𝑧 − 𝑦). Therefore, each of these two numbers is a square of an integer number.  

Let us say !
"
	(𝑧 + 𝑦) = 𝑢", !

"
(𝑧 − 𝑦) = 𝑣". Then !

6
𝑥" = 𝑢". 𝑣". From these relationships we express 𝑥, 𝑦, 𝑧. 

All coprime solutions of eqution (2.9) can be written in the form 

 𝑥 = 2. 𝑢. 𝑣,     𝑦 = 𝑢" − 𝑣",     𝑧 = 𝑢" + 𝑣", 

where 𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. All solutions of equation (2.9) can be expressed as 

 𝑥 = 2. 𝑘. 𝑢. 𝑣,     𝑦 = 𝑘. (𝑢" − 𝑣"),     𝑧 = 𝑘. (𝑢" + 𝑣"),	    (2.12) 

where 𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. By substituting, it is easy to see that 
every triple of the numbers 𝑥, 𝑦, 𝑧 derived from equations (2.12) with any choice 𝑘, 𝑢, 𝑣	is the solution of 
equation (2.9). For example, 

for 𝑢 = 2, 𝑣 = 1, 𝑘 = 1 we obtain the known triple 𝑥 = 4, 𝑦 = 3, 𝑧 = 5,  
for 𝑢 = 3, 𝑣 = 2, 𝑘 = 1 we obtain the triple 𝑥 = 12, 𝑦 = 5, 𝑧 = 13, 
for 𝑢 = 4, 𝑣 = 3, 𝑘 = 1 we obtain the triple 𝑥 = 24, 𝑦 = 7, 𝑧 = 25 and so on. 

Example 3. Find all integer solutions of eqution 𝑥" + 4. 𝑦" = (𝑥 + 𝑦 + 𝑧)". 
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Solution. We show two different solutions for different substitutions. 

1 If we denote 𝑥 = 𝑌, 2. 𝑦 = 𝑋, 𝑥 + 𝑦 + 𝑧 = 𝑍, the given equation fits into the form 𝑋" + 𝑌" = 𝑍", 
which is the Pythagorean equation, whose all integer solutions can be expressed in the form  

 𝑋 = 2. 𝑘. 𝑢. 𝑣,     𝑌 = 𝑘. (𝑢" − 𝑣"),       𝑍 = 𝑘. (𝑢" + 𝑣"),  (2.13) 

where 𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. It follows that  
𝑥 = 𝑘. (𝑢" − 𝑣"), 𝑦 = !

"
. 𝑋 = !

"
. 2. 𝑘. 𝑢. 𝑣 = 𝑘. 𝑢. 𝑣,   

𝑧 = 𝑍 − 𝑥 − 𝑦 = 𝑘. (𝑢" + 𝑣") − 𝑘. (𝑢" − 𝑣") − 𝑘. 𝑢. 𝑣 = 2. 𝑘. 𝑣" − 𝑘. 𝑢. 𝑣 = 𝑘. 𝑣. (2. 𝑣 − 𝑢), where  
𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. 

2 Multiply both sides of the given equation by the number !
6
 and set 

 +
"
= 𝑋, 𝑦 = 𝑌,			 +,2,8

"
= 𝑍. We get again the Pythagorean equation 𝑋" + 𝑌" = 𝑍". All integer 

solutions are given by relationships (2.13). Now we can easily get the following solutions 
 𝑥 = 4. 𝑘. 𝑢. 𝑣, 𝑦 = 𝑘. (𝑢" − 𝑣"), 
𝑧 = 2. 𝑘. (𝑢" + 𝑣") − 4. 𝑘. 𝑢. 𝑣 − 𝑘. (𝑢" − 𝑣") = 𝑘. (𝑢" − 4. 𝑢. 𝑣 + 3. 𝑣"),   where  
𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. 

Example 4. Find right-angled triangles with integer sides, whose longer leg is the arithmetic mean of 
shorter leg and hypotenuse. 

Solution. This is the solution of equation (2.9) expressed by relations (2.12), for which it is valid 𝑥 = 2,8
"

 

that is 2. 𝑘. 𝑢. 𝑣 = #.9:"4;"<,#.9:",;"<
"

, where 𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. 
From the last equation we get 2. 𝑢. 𝑣 = 𝑢" ⟺ 𝑢 = 2. 𝑣. Substituting into (2.12) we obtain 𝑥 = 4. 𝑣", 𝑦 =
3. 𝑣", 𝑧 = 5. 𝑣",	therefore 𝑥 = 4. 𝑘, 𝑦 = 3. 𝑘, 𝑧 = 5. 𝑘, where 𝑘 is an integer positive number. 

Example 5. Identify all right-angled triangles with integer sides that have a given circumference. 

Solution. The sides of an right-angled triangle, which are all integers, have their lengths expressed by 
relation (2.12). Thus, 𝑥 = 2. 𝑘. 𝑢. 𝑣,    𝑦 = 𝑘. (𝑢" − 𝑣"),      𝑧 = 𝑘. (𝑢" + 𝑣"),	                             

where 𝑘 ∈ 𝑁,				𝑢 > 𝑣, 𝑢, 𝑣 are coprimes and of a different parity. If we denote a half-circumference of 
the triangle with the number	𝑠, then 𝑥 + 𝑦 + 𝑧 = 2. 𝑠. Consequently, 

2. 𝑘. 𝑢. 𝑣 + 𝑘. (𝑢" − 𝑣") + 𝑘. (𝑢" + 𝑣") = 2. 𝑠. Thus 2. 𝑘. 𝑢. (𝑢 + 𝑣) = 2. 𝑠, hence  

𝑘. 𝑢. (𝑢 + 𝑣) = 𝑠. For a given 𝑠 we find its partition into prime factors and comparise  both sides by 
observance to the above assumptions. 

For example, let the circumference of the right-angle triangle be  

2. 𝑠 = 112 ⟹ 𝑠 = 56 = 23. 7 = 2.4. (4 + 3). Thus, 𝑘 = 2, 𝑢 = 4, 𝑣 = 3. Substituting into (2.12) we obtain 
𝑥 = 48, 𝑦 = 14, 𝑧 = 50. 

3 CONCLUSION 
In this paper, we have investigated simple Diophatine quadratic equations of the second degree wth 
respect to their solvability. Firstly, we have studied the quadratic equation of the second degree with two 
unknowns. Its solution was relatively simple. Somewhat more complicated was the second Diophantine 
bilinear equation. The third Diophantic equation the Pytagorian equation, the true "queen" between the 
Diophantine equations of second degree. It has wide applications and the results of solving its specific 
problems are of great benefit not only for algebra, but also for geometry and its practical realization. 

For all types of equations we have derived the problem-solving conditions in detail and solved the 
problems in general. To illustrate each type of equations we have also presented specific examples and 
their solutions. 

This article was implemented for high school students with a focus on deeper, more intensive study of 
mathematics and computer science. 
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After mastering the methodology in the article, students demonstrated much better ability to solve these 
and similar tasks than before studying the methodology and also solved tasks much easier and better 
than students from similar schools with the same study focus, who did not study the methodology. 
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HIRING MORE EMIRATI FACULTY AND EDUCATORS IN HIGHER 
EDUCATION IN THE UAE 
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British University In Dubai (UNITED ARAB EMIRATES) 

Abstract 
The number of Emirati teachers with the UAE (United Arab Emirates) national teaching degree is limited. 
These days UAE has been challenged to employ more Emirati instructors. The research aims to bring 
more staff to the Emirati education sector and to pinpoint ideas for hiring. Moreover, it aims to examine 
the relevance of including Emirati people in the teaching business as a vital problem in the Emiratization 
initiative. An ethnographic study is the main purpose of this research. This research highlights the 
influence of teaching assistants on students who pursue their academic doctoral degrees in foreign 
countries and compares it to the research data in the UAE. This research will explore how to bring more 
UAE nationals to the education field and how self-efficacy, personal outlook, and observational learning 
play a huge role in teaching and training. In this research, the paradigm is constructivism. The researcher 
is willing to understand the variety of distinctive participants in the educational sector. The researcher 
will explore ten Emirati faculty educators teaching in higher education. How did they get into the 
education sector and who trained them and mentored them? The researcher will be collecting the data 
through online surveys. The practical implications of this study are for schools and educators to benefit 
from creating possible solutions for hiring more Emirati instructors. UAE will benefit from this and create 
possible innovative solutions for future instructors and educators.  

Keywords: Emirati, Faculty, Teaching assistants, higher education.  

1 INTRODUCTION 
The number of Emirati teachers with the UAE national teaching degree is limited. Forstenlechner et al. 
(2012) [1] declared that the UAE and GCC (Gulf Cooperation Council) are challenged by employment 
problems as a lot of graduates strive for a position in an already full public sector. This calls for an 
ingenious approach to hire UAE graduates.  

The research aims to bring more staff to the Emirati education sector and to pinpoint ideas for hiring. As 
already pointed out in the research, employed UAE people as members of the University should reach 
60 % by 2029.  

The research tries to examine the relevance of including Emirati people in the teaching business as a 
vital problem in the Emiratisation initiative. On the other hand, there is a lack of competence in UAE 
people to teach and train others (Raven, 2012). [2] 

Earlier researches indicated the significance of including Emirati women in theoretical and practical 
training provided by a certified university (Gaad, 2015). [3] 

This research aims to examine the ways of hiring more UAE teaching assistants at the university. The 
teaching assistants from the USA and some other countries engage in various positions such as 
teaching assistant, paraeducator, instructional teacher, educator, specialized needs assistant, personal 
assistant as positions that require limited education. Teaching assistants support the students with 
instructions, simplifying the tasks for small or big groups (Chambers and Forlin, 2015). [4] 

This research highlights the influence of teaching assistants on students who pursue their academic 
careers with a doctorate in foreign countries. This study also examines the issues and difficulties that 
Emirati faculty teachers experienced at the start of their teaching course. The primary motive of this 
research is to discover the potential ways to train and employ Emirati educators. 

Emiratis need to be more interested in their own country's and students' education, and this is viewed 
as one of the key elements in the Emiratisation process. There is substantial evidence that it is important 
to consider the curriculum and preparation offered to faculty who wish to pursue such a profession 
(Raven, 2012). 
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Graduate Teacher Assistance, as emphasized by Chin and Corrigan (2019) [5], is a vital part of 
delivering the finest teaching, and they deserve to be well-trained and assisted. In addition, all 
postgraduate students must complete the GTA training course before being assigned any academic 
teaching responsibilities. Also, as Lilia Mantai (2018) [6] points out, receiving teaching experience adds 
a lot of value to students who wish to pursue such an occupation. 

Gaad (2015), on the other hand, explicitly indicated the ultimate aim of training 21 Emirati women to 
become teaching assistants. The effect of the teacher assistant program on inspiring Emiratis and 
helping children with learning difficulties was illustrated in this study. Similar services and strategies 
should be implemented for undergraduates. Before pursuing a similar academic career, students must 
be properly motivated and prepared. Also, more recently, the importance of having formal approaches 
for combining classroom-based learning with practical experience has received more attention. Darling 
(1998) [7] also states that observation encourages knowledge and comprehension, as well as affecting 
future employment (Forstenlechner et al 2012). 

2 METHODOLOGY 
The study attempts to investigate the significance of integrating Emiratis in the teaching business as a 
critical issue in the Emiratisation program. On the other hand, there is a shortage of expertise among 
UAE residents in terms of teaching and training others (Raven, 2012). 

This study focuses on the impact of teaching assistants on students who seek doctoral degrees in other 
countries. This research also looks into the challenges and obstacles that Emirati faculty instructors had 
at the start of their teaching careers. The major goal of this project is to identify viable methods of training 
and employing Emirati educators. 

2.1 Research approach 
Constructivism is the methodological approach that would be used by the analyst. When Emirati staff 
answer the research questions, the researcher will look at the different definitions they have. According 
to this principle, Emirati professors learn by gaining experience (Adom et al.2016). [8] Constructivism 
because the researcher is willing to investigate the Emirati instructor participants' different meanings 
(Littlejohn and Foss 2011). [9] 

The ethnographer studies similar forms of behavior and language within group members. The 
ethnographic research's main aim is on the entire group being studied or observed. The group that the 
researcher is observing is 10 female Emirati who worked as faculty members in higher education in the 
UAE (Lechissa 2017). [10] 

Dabbour (2021) [11] states that a researcher's philosophical position is constructivism. A metaphysical 
hypothesis is held by the analyst. This philosophical approach is called epistemology. Truth is made up 
of many facts. The researcher's technique was determined by the theoretical foundation. The task in 
constructivism cannot be described at the outset аs it develops over time. Constructivism works best 
with interactionist sociological practice.  

The conceptual impediment of the method of gaining new information by inferring it from current 
knowledge. The idea is the discussion's first statement. The idea of this study is that teaching 
undergraduate female Emirati learners in becoming effective instructors would make them be better 
teachers. The value of the assumption statements will be checked in the technique. A discussion's 
validity is an asset. The assumption is built on the foundation of the hypothesis. Validity is determined 
by conceptual form rather than semantic substance. Research is one of the main methods examined in 
this study. It's the act of transforming down larger ideas into smaller pieces. The significance of recruiting 
TA assistants and GTAs at other universities. Sessions and training classes are very important. The 
researcher looked at each of the studies independently and examined them (Dabbour 2021). 

2.2 Data collection 
The research applied a mixed method of quantitative and qualitative research. Ethnography can be used 
as a qualitative or quantitative design by the analyst. As Creswell points out (2020) [12] it elucidates a 
broader question that the analyst is attempting to comprehend and examine. Ethnography analysis will 
offer a thorough view of the difficulties and opportunities that Emirati teachers face, which the researcher 
set out to investigate. The survey will be distributed to ten Emirati professors from Zayed University or 
the Higher Colleges of Technology. 
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The researcher analyzes the submitted information from the questionnaire questions The study aims to 
equate staff viewpoints and self-efficacy when it comes to pursuing a teaching career. Even, if they have 
any potential self-images that prompted them to pursue such a profession. 

2.3 Plan for piloting the instrument  
Exploring the instructor’s experience who previously taught or still teaches in higher education is the 
instrument of conducting the research. The results will be a description and interpretation of the results 
of the survey involving instructors who taught in higher education.  

The survey will be distributed to the selected Emirati instructors. Typical sampling suggests using a form 
of determining sampling in which the individuals in the research will be analyzed.  

2.4 Data analysis 
The gathered data are collected through close-ended and open-ended survey questions.  

The researcher uses only one open-ended questionnaire. 

Quantitative and qualitative research type is phenomenology that observes the perception of the 
instructors. The purpose of this research was to gather data about the experience of Emirati instructors 
with experience in higher education. How did they get into academia what influenced them?  

Surveys are not designed to tell researchers why certain people think in a specific way. The survey can 
provide data on how many instructors think that way and this is what the researcher is required to 
investigate However, as stated by Creswell (2020) the researcher will also add one open-ended question 
to get more information.  

2.5 Validity, reliability and ethical issues 
Subjects will be ten Emirati faculty teachers who used to teach or still teach in higher education in the 
UAE. The researcher will send a questionnaire that includes nine close-ended questions and one open-
ended question. The researcher will ask the instructors to do the surveys and the researcher will analyze 
the results without using the instructors’ names to protect their identity. 

The content validity term validates the research. As Tsang Royse and Sulieman (2017) [13] conclude 
“the items in a questionnaire are representative of the entire theoretical construct the questionnaire is 
designed to assess.”  

In this pilot test, the final version of the questionnaire is directed to a large sample of respondents for 
whom the survey is targeted. If the pilot test is directed for small samples, the somewhat large sampling 
mistakes may decrease the numerical influence needed to validate the survey (Tsang Royse and 
Sulieman 2017). 

The reliability of a questionnaire can be measured as the reliability of the survey results. As 
measurement mistake is present in content sampling, changes in respondents, and changes across 
raters (Tsang Royse and Sulieman 2017). 

2.6 Delimitations / limitations 
The delimitation of the study is that the study is narrowed down to ten Emirati instructors only. The scope 
focuses on Emirati educators.  

2.7 Survey questions for the Emirati faculty    
Q1 What kind of experience you were required to have before teaching in your University?  

1 None  
2 Emirati Faculty training 
3 5 years experience  
4 One year 
5 Two year 
6 Other 
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Q2 Which University did you work as a faculty member in?  

1 Higher Colleges of technology  
2 Emirati University 
3 Other 

Q3 How satisfied are you with the compensation package at this university?  

1 Extremely satisfied  
2 Very satisfied 
3 Somewhat satisfied 
4 Not so satisfied 
5 Not all satisfied  

Q4 How reasonable is the teaching requirement at this university?  

1 Extremely reasonable  
2 Very reasonable  
3 Somewhat reasonable  
4 Not so reasonable  
5 Not at all reasonable  

Q5 How satisfied are you with the policies that this university sets?  

1 Extremely satisfied  
2 Very satisfied 
3 Somewhat satisfied 
4 Not so satisfied 
5 Not all satisfied  

Q6 How well does this university recognize faculty for their achievements?  

1 Extremely well 
2 Very well 
3 Somewhat well 
4 Not so well 
5 Not well at all 

Q7 Are you still working at the same University.  

1 Yes 
2 No  

Q8 How satisfied are you with the opportunities for professional development at this university? What 
trainings do you think you needed before you join this kind of job?  

1 Extremely Satisfied  
2 Very Satisfied 
3 Somewhat Satisfied 
4 Not so satisfied 
5 Not all satisfied  
6 Training (Please specify) 

Q9 Do you think it is important to have TA programs for Emirati to join while doing their Master's degree?  

1 Yes 
2 No  
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Q10 How did you know you want to be a faculty member? And who helped you get this job. Any ideas 
and suggestions?  

3 RESULTS 
The survey had 10 questions that offered ready answers and also an open-ended answer for additional 
comment. The ten participants were involved in the survey.  

The first question asked about the teaching experience before working at the university and 50 % of 
participants had no experience before taking the job at university. 30 % of participants had Emirati 
Faculty Training and only 10 % of participants had five years of job experience. 10 % of participants 
specified that they had workshops training experience. 

The second question asked about the university where the participants worked as faculty members. 60 
% of participants responded that they were members of Colleges, 30 % of the University, and 10 % were 
members of both aforementioned institutions.  

The third question inquired how much the participants were satisfied with the compensation package at 
the university. Extremely satisfied were 20 % of participants, 30 % were very satisfied, and 50 % were 
somewhat satisfied. 

Question four asked the participants how reasonable are the teaching requirements at the university. 
Extremely reasonable and very reasonable options had 10 % of answers respectively, while somewhat 
reasonable and not so reasonable both had 40 % of answers respectively. 

The fifth question asked participants how much they are satisfied with the policies set by the university. 
Very satisfied were only 10 % of participants, while 40 % of participants were somewhat satisfied. 
However, 50 % of participants said that they were not so satisfied with the university policies. 

Question six required participants to report on how well the university recognizes the faculty for its 
achievements. 10 % of participants each agreed that the university recognizes faculty for the 
achievements either extremely well or very well. 40 % of examined answered that the achievements 
were recognized somewhat well, while 40 % responded that those achievements were not so well 
recognized. 

The seventh question inquires if the participants still work at the university. 50 % still work at the 
university but the other 50 % of participants do not work at the university any longer but they did not 
respond why did they stop working at the university. 

Question eight asked the participants how satisfied they are with the opportunities for professional 
development at the university and which trainings would they require before joining that kind of job. 20 
% of the participants were extremely satisfied with the given opportunities and 30 % were somewhat 
satisfied. 20 % of answers implied that the participants were not so satisfied and 10 % of participants 
were not satisfied at all. 20 % of participants concluded that additional training has to be provided. This 
20% of participants specified that the training programs for young faculty are necessary in a way of 
having mentorship or shadow teachers. Also, they thought good students need to be chosen to follow 
the program.  

The following ninth question asked the participants if they thought that Emirati should join the TA 
program while doing their Master's degree. All participants or 100 % of them agreed that all members 
should follow the TA program while completing their Master's degree. 

The tenth question was an open-ended question that required participants to provide their answers 
related to their opinion on why did they want to become faculty members and who helped them to get 
that job. Also, they could give their ideas and suggestions regarding this question. 20 % of participants 
skipped this answer but 80 % gave their opinion on this question. One of the participants said that one 
of the teachers assisted in the development of personal strengths during undergraduate research which 
gave an additional boost and the participant's parents and teachers expressed their belief and support 
to reach the job that this participant is associated with today. Another participant indicated that he or 
she was asked by the dean about interest in teaching after finishing the degree. One participant indicated 
having support from the instructor while obtaining a bachelor's degree who proposed the participant's 
name for that job although it was not this participant's plan to become a faculty member.  

Having a passion for explaining, guiding, presenting, and working in teams was the answer of another 
participant, and another one simply answered that education was the participant's major. The following 
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participant was advised to apply for a job and only after starting this job, this participant realized that he 
or she always wanted to be an educator. The next participant was inspired by previous teachers who 
had influenced him to contribute to teaching young students. The last participant similarly indicated that 
the teachers from the University influenced the participant's passion to work in academia. 

4 CONCLUSIONS 
In conclusion, this research revealed some important highlights that are linked to the research 
framework.  All participants agreed that Emirati faculty should join the TA program while doing their 
Master’s degree. Also according to Haque and Meadaw (2020) [14] that TA training is beneficial but it 
should be focused on the department that the faculty works on and on their specialty. Also, according 
to the research survey, one of the participants mentioned that he or she was asked by the department 
dean about interest in teaching after finishing MFA.  On the other hand, another participant indicated 
having support from the instructor while obtaining a bachelor's degree and guiding the student to 
become a faculty member. This indicates the importance of building self-efficacy in the students while 
they are undergraduates or graduate students doing their MA degrees. The data results highlighted by 
the researcher are similar to the conclusion by Rosallyn Darling (1998). The outcomes of both reported 
that learners and instructors indicated how valid the observational learning has allowed them to apply 
new ideas and thoughts and it impacted their job experience.  Future research should have a bigger 
scope. Face-to-face interviews will be better as some of the instructors skipped the open-ended 
questions and answered the close-ended questions easily. There was a gap between the researcher 
and the interviewee and this gap should be addressed in future research.  
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MOTIVATIONS FOR PURSUING A PROFESSION AS AN EDUCATOR 

H. Alfalahi 
British University In Dubai (UNITED ARAB EMIRATES) 

Abstract 
Educators are of great importance to all nation’s education systems. The number of Emirati teachers is 
considerably less at all levels of the UAE education system. Furthermore, it is hard to find and hire new 
Emirati teachers. Even the developed nations are facing a similar issue that, university students are not 
finding education as a desirable profession. Hence, the research tried to find the motivation to pursue a 
profession as a teacher among UAE nationals, studying at various universities in UAE (United Arab 
Emirates). This study discovered the fact that the perceived social utility, as well as the belief in task 
demands, are at higher levels than personal utility and task return among Emirati University students. 
The study found ‘'a strong urge to give back to society and ‘an interest in helping youth build their future’ 
as most important motivators; perceived high demand and deciding on education as a backup profession 
as non-essential motivators. Perception related to teacher morale, social status, and expert career was 
on top. Perceived social utility value was at higher levels compared to personal utility values indicated 
altruistic motives were above extrinsic motives. Even though the respondents picked altruism and 
fundamental incentives as the main factors for the decision, when it comes to gender, there was little 
notable disparity in the respondents' intent of becoming educators. The motivational differences were 
significant between gender groups related to perceived job security, considering as a fallback career, 
motivation to take care of young learners, teaching will help to find time for family, motivation to define 
the life of young learners, perceived teaching ability belief, as well as motivation to contribute to society. 

Keywords: Extrinsic motives, Motivational, perception, learners, belief. 

1 INTRODUCTION  
UNESCO Institute for Statistics-UIS states that positively motivated and socially inclined teachers are 
vital in engaging learners towards obtaining positive learning experiences in the context of efficient 
instructional programs. Although numerous variables influence the capacity to effectively influence a 
student's opportunity to gain knowledge, the initial point to excellent learning results is to guarantee that 
a sufficient number of competent educators teach classes (UNESCO Institute for Statistics-UIS 2013, 
p. 1) [1]. Fifty-eight percent of the nations involved are chronically and persistently deficient in teaching 
staff, and an additional 1.6 million educators will be needed to achieve the universal basic education 
(UPE)-target by 2015 (UIS 2013). The apparent deficiency of teachers will adversely affect the 
educational goals of countries globally, and UAE is not an exemption. To illustrate, between 2008 and 
2012, the percentage of Emirati instructors in Sharjah decreased by approximately 16 percent annually. 
Nationwide, the decline has become more pronounced, with an annual average decline of 20% over the 
same time frame (Al Rashid 2013). [2] Overall, Emiratis make up just 4% of the education sector in 
primary education programs and 2% in secondary education at the state level (Al Rashid 2013). The 
Abu Dhabi 2030 Vision intended to reach ninety percent of nationals in the national field of education by 
2030 (Constantinou 2009). [3] The UAE state-endorsed four public academic research institutions 
(HEIs), including Zayed University, United Arab Emirates University, HEI (Higher Colleges of 
Technology), and ECEA (Emirates College for Advanced Education), to provide the B.Ed. programs 
(Bachelor of Education) to place more Emiratis in major areas and, as a result, strengthen the need for 
Emiratis to be prepared as educators (Raven 2011).[4] To achieve the 2030 vision more Nationals are 
to be attracted to a teaching career and more studies are found necessary to attract educated Emirati 
youth into teaching. This study is intended to help in achieving this goal. 

1.1 Framework 
Individual perspectives are simply predictions of one's future. Individuals designed their own future 
predictions of their job possibilities in their life and they have visualized a career path. Interpersonal 
skills are perceived as a sociocultural learning approach that gives them independence. (Lilia Mantai 
2018).[5] 
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1.2 Background 
It is apparent that a quality education system is vital for all countries, but in developing countries, only 
limited studies are found regarding the motivation factors with students, for becoming a teacher. 
Furthermore, there is a common need to recognize undergraduates' interest in pursuing education as a 
vocation. Teaching vacancies and staff turnover are becoming a significant concern for educational 
practices in many nations, as well as Australia, the USA (The United States of America), the UK (the 
United Kingdom), and Germany (Kyriacou & Kunc 2007; Richardson & Watt 2016; Yuan & Zhang 
2017).[6] [7] [8] Intrinsic motivation is a key component in the educational process, according to 
behavioral scientists. Motivation is a concept that is used to analyze one's consistency, commencement, 
and value of behavior from a conceptual standpoint (Maehr & Meyer 1997) [9]. According to a 2016 
research by the UNESCO Institute for Statistics (UIS), a severe deficit in teaching staff exists at the 
elementary and secondary school programs throughout the world's educational system. Furthermore, it 
estimates that by 2030, the globe will require about 69 million educators to guarantee that every learner 
receives a high-quality education (UIS 2016).[10] The rapid rise of the planet's population necessitates 
a surge in the prevalence of instructors at all levels of schooling to obtain countries' lasting critical goals. 
Lawmakers and scholars have been pondering how to entice qualified youngsters to choose an 
educational vocation for generations. Even in affluent nations, many undergraduates, post-graduates, 
and trainees do not want to lecture. Moreover, it has been claimed that 40% of teachers in the UK (The 
United Kingdom) quit the field after 5 years, and the rate of turnover is growing (House of Commons 
Education and Skills Committee 2017).[11] 

1.3 Significance of the study 
Considerable research is essential among Emirati university students in finding valuable insights into 
the ways that could attract them to a teaching career. The knowledge generated could help to increase 
the attractiveness of a teaching career and thereby more recruits in near future. It could help 
policymakers and school leaders in the UAE educational system to refine recruitment policies and 
practices for the teaching career. 

1.4 Problem statement 
The objective of this paper is to discover insights and recognition of the following issues: 

1 Which factors influence university students' decision to pursue a profession in education? 
2 What distinctions in motives between male and female groups have been noticed? 

2 METHODOLOGY 
The current study followed a quantitative approach, which involves the collection of primary data 
collection and subsequent data analysis. The population referred to those Emirati (UAE National) 
studying at various universities in UAE. Only Universities operated within UAE were considered.  The 
responses were obtained through questionnaire administration via online hosted forms.  The sampling 
ensured the representation of all Graduate, Post-Graduate, and Ph.D. students. Constructivism is the 
research paradigm that the researcher will apply in the study. When Emirati employees respond to the 
survey questions, the aim is to investigate the many meanings available. Emirati instructors learn 
through acquiring experience, according to this concept (Adom et al.2016).[12] Constructivism is used 
because the researcher is prepared to look at the diverse interpretations of the Emirati teacher 
participants (Littlejohn & Foss 2011). [13] 

2.1 Data collection - method 
Simple random samples of 90 questionnaires were distributed via online media, out of these, 83 of the 
participants submitted their completed questionnaire and were used for analysis.  The response rate 
was 92 percent. Response rates (or outcome rates) describe the number of respondents that completed 
answered and returned the questionnaire.  This is also an indic8ator of the validity of the survey 
questionnaire. The obtained data aided in the measuring of the research constructs.  The gathered data 
is analyzed using the software SPSS Statistics 21.0 for the initial analysis. Detailed analysis and findings 
are presented in the following sections. 
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2.2 Research variables 
Questions are constructed to gather a database on the research variables were arranged according to 
the seven-point Likert scale format.  This study used sixteen variables such as 1) ability belief, 2) intrinsic 
career value, 3) social influences, 4) make a social contribution, 4) job transferability, 5)shaping the 
future, 6) fallback career, 7) strengthen social equity, 8) dealing with children, 9) work stability, 10) quality 
family time, 11) previous education and training experience, 12) good salary, 13) social status, 14) high 
demand, 15) teacher Morale, and 16) expert career. Further, four higher-level variables were also 
constructed: 1) self utility value, 2) community utility value, 3) assignment request, and 4) assignment 
return. The complete questionnaire is shown in the Appendix. 

2.3 Sampling population  
As per the objectives of this study outlined in chapter one, the sample population was drawn from all 
Emirati (UAE National) University students. 

2.4 Sampling procedure 
A sample size consists of a portion drawn from the overall population of a given area.  Selecting a 
sample from a larger group is known as sampling. Advantages of the sampling process include 
timesaving and being economical while the disadvantages include the inability of the sample not being 
able to measure or provide the details on the significant set of data.  Thus, the probability of inaccuracy 
in the evaluation is possible.  This study, as mentioned earlier followed a quantitative method, and the 
survey participants are recruited by the purposeful and simple random sampling procedure.   

2.5 Data Analysis 

2.5.1 Introduction 
The responses collected are transformed into SPSS Statistics 21.0 and analysis outputs are produced 
using the same software, and the outputs are presented in the following sections. 

2.5.2 Sample demographics 
The sample included 83 undergraduates, 3% faculty, and 20% and 9% employees, respectively. The 
gender distribution was unequal, with 28 percent of men and 72 percent of women participating. 5% of 
poll participants were under the age of 20, 7% were between the ages of 21 and 23, 4% were between 
the ages of 24 and 26, and 84 percent were between the ages of 27 and 29. Twenty-two percent of the 
respondents were diploma students, forty percent university degree students, and thirty-six percent 
PhDs. (see table 1.0). 

Table 1.0 demographics. 

characteristic n % 

Gender 
Female 60 72 
Male 23 28 

Age group 
18-20 4 5 
21-23 6 7 
26-26 3 4 
27-29 70 84 

Education 
BA 18 22 
Master’s 33 40 
PHD 30 36 
Diploma in Education 2 2 
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Attending Year 
First Year 39 47 
Final Year 44 53 

Teaching experience? 
No 30 36 
Yes 53 64 

2.6 Trustworthiness of the data 
The constancy of the replies is referred to as reliability. Cronbach's alpha is used to get the estimate of 
all the predictor variables of the items. Internal consistency is shown by a Cronbach's alpha of 0.70 or 
above. (or trustworthy). Cronbach’s Alpha is 0.70 or higher with all scales used showing they are all 
statistically consistent. (George and Mallery 2003). [14]Motivational factors 

The Cronbach’s a = 0.790 for questions on ability belief and intrinsic career value, a = 0.780 to questions 
on social influences, a = 0.776 to make social contribution, a = 0.701 to job transferability, a = 0.823 to 
shaping the future, a = 0.709 to fallback career, a = 0.822 to enhance social equity, 0.858 to work with 
children, 0.862 to job security, 0.785 to time for family, 0.816 to prior teaching and learning experience 
(see table 1.1) 

2.7 Perceptions (Beliefs) 
The Cronbach’s a = 0.728 to a good salary, 0.705 to high demand, 0.702 to social status,0.776 to 
teacher morale,0.825 to expert career, reliability and with valid frequencies (see table 1.1). 

Table 1.1 Reliability measures. 

 Variable #Items Cronbach’s a 

M
ot

iv
at

io
na

l f
ac

to
rs

 

Ability Belief 3 .790 
Intrinsic Career Value 3 .790 
Social Influences 3 .780 
Make Social Contribution 3 .776 
Job Transferability 3 .701 
Shaping The Future 2 .823 
Fallback Career 3 .709 
Increase Public Equity 4 .822 
Dealing with Learners 3 .858 
Work Stability 3 .862 
Family Moments 3 .785 
Prior Teaching and Learning Experience 3 .816 

pe
rc

ep
tio

ns
 Good Salary 2 .728 

High Demand 3 .705 
Social Status 3 .702 
Teacher Morale 3 .776 
Expert Career 3 .825 

•   Good reliability and consistency for all scales based on Cronbach’s Alpha 

2.8 Factors influencing teaching career - mean scores 
Which is the most important motive to choose a teaching career as seen by Emirati students at 
universities? A seven-point Likert scale was used to evaluate the replies, and the analysis using the 
mean of variables is shown below. 
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2.9 Motivational factors 
Among the motivational factors desire to make social contributions ranked top with a medium-rate score 
of 5.54, followed by influencing children's future (M = 5.43), experience in education and classroom 
management (5.17), and confidence in a personal capacity to educate (M = 5.11). The least ranked low 
rates were found with finding as an alternate profession (M = 3.75) and community influences (M = 4.11) 
(see table 1.0). The low-rate value showed with ‘fallback career value’ (3.75) would suggest, teaching 
to be a career of choice. Since the intrinsic value showed a medium-rated score of 4.52, reflects the 
level of enjoyment of teaching and the inherent interest in teaching (Table 1.2). 

2.10 Perceptions 
Among the perception or belief factors finding a teaching career as a ‘demanding job’ ranked top with a 
medium-rated score of 5.20, followed by finding teaching as ‘emotion demanding job’ (M=5.16), ‘social 
status’ (5.16), and ‘expert career’ (M=5.15). The least ranked medium rate was found with ‘good salary’ 
(M=4.57) (see table 1.0). The least ranked medium rate was found with ‘good salary’ (4.57) would 
suggest that though it is not attractive teaching career will be a choice (see table 1.2). 

2.11 Higher-level factors 
Among the higher-level factors ‘task demand’ ranked top with a medium-rated score of 5.17, followed 
by ‘social utility value’ (M=5.06), ‘task return’ (4.87), and ‘personal utility value’ (M=4.79). It is worth 
noticing that the willingness to contribute to society is above the motivation to gain personal benefits 
(see table 1.2). 

The medium-rated social utility value 5.06 reflects the altruistic motives of influencing the future of 
schoolchildren, promoting social justice, and providing a contribution to society. External incentives such 
as work stability, job transferability, and family time are represented by the medium-rated personal utility 
value of 4.79. 

2.12 Summary 
The intrinsic, extrinsic (personal), and altruistic (social) values are medium rated suggesting the extent 
of enjoyment of teaching, interest in teaching, the altruistic intentions, and personal motives are not high. 
For an adequate job statistician, in this context, that of teaching these values is supposed to be medium 
or high. 

Table 1.2 Factor scores. 

Rank Variables Mean SD 
 Motivational factors   

1 Make Social Contribution 5.54 1.37 
2 Shape Future of Children 5.43 1.39 
3 Prior T&L Experience 5.17 1.58 
4 Ability Belief 5.11 1.53 
5 Time for Family 5.00 1.49 
6 Enhance Social Equity 4.90 1.47 
7 Job Security 4.72 1.70 
8 Job Transferability 4.66 1.40 
9 Intrinsic Career Value 4.52 1.77 
10 Work with Children 4.37 1.71 
11 Society Impact 4.11 1.65 
12 Backup Profession 3.75 1.58 
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 Perceptions/ Beliefs 
1 High Demand 5.20 1.48 
2 Teacher morale/Emotional demand 5.16 1.33 
3 Social Status 5.16 1.41 
4 Expert Career 5.15 1.53 
5 Good Salary 4.57 1.74 

 Higher-level factors 
1 Task Demand 5.17 1.29 
2 Social Utility Value (altruistic) 5.06 1.28 
3 Task Return 4.87 1.31 
4 Personal Utility Value (extrinsic) 4.79 1.29 

2.13 T-Test for finding the gender effect on the factors influencing teaching 
career  

Separate models of t-tests are performed to check for any discrepancies in the incentives of deciding 
an educational profession among gender groups (see Table 3). The higher-level factors self-utility value, 
community utility value, achievement request, and achievement return all showed compelling 
discrepancies between the two gender categories and in all cases male motivation values were low.  

2.13.1 Motivations 
Among the motivational factors the differences in perception were not significant with internal 
professional worth, past experience in education and classroom management, enhance public utility, 
and community influences. The motivational differences were significant related to job transferability 
(t(81) = 3.48 p=0), job security (t(81)= 3.49 p=0 ), fallback career (t(81)= 3.16 p=0 ), work with children 
(t(81)= 2.91 p=0.01 ),time for family (t(81)= 2.85 p=0.01 ), shape future of children (t(81)= 2.7 p=0.01 ), 
ability belief (t(81)= 2.33 p=0.03 ), and to make social contribution (t(81)= 2.32 p=0.03 ). 

The ‘perceived intrinsic values’ show the personal intention to become an educator, and the t-test 
reported no distinction based on gender in the ambitions of respondents of becoming educators. 

2.13.2 Perceptions 
Among the perceptive factors the differences in perception were not significant with expert career, 
and teacher morale. The differences were significant with good salary (t(81)= 3.48 p=0 ), social 
status (t(81)= 3.11 p=0 ), and high demand (t(81)= 2.75 p=0.01 ). 

2.13.3 Higher-level factor 
 Related to the high-level factors none of them such as self-utility value, community utility value, 
achievement return, and achievement request showed no major difference in values between the 
genders. 

2.13.4 Summary 
The data gathered showed no gender effect with the higher-level measures such as individual 
worthiness, sociocultural worthiness, achievement request, and response. Also, both genders 
equally find teaching as an expert career and emotionally demanding. Related to the internal 
vocational worthiness, experience in education and classroom management, enhance social utility, 
and social domination also found no gender effect. Gender differences exist with perceived job 
security, seeing educating as a backup profession, motivation to teach young learners, education 
will provide family moments, teaching helps to inspire future generations, perceived teaching ability, 
as well to help contribute to society.  
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Table 1.3 t-Test output. 

Independent Samples t-Test (Equal variances not assumed) 
  Mean 

t statistic 
(df=81) 

Sig.  
(2-tailed)   Female 

(n=60) 
Male 

(n=23) 
Motivational factors 

Job Transferability 4.98 3.83 3.48 0.00 
Job Security 5.15 3.59 3.49 0.00 
Fallback Career 4.05 2.98 3.16 0.00 
Work with Children 4.70 3.50 2.91 0.01 
Time for Family 5.31 4.20 2.85 0.01 
Shape Future of Children 5.71 4.68 2.70 0.01 
Ability Belief 5.38 4.43 2.33 0.03 
Make Social Contribution 5.77 4.96 2.32 0.03 
Enhance Social Equity 5.11 4.36 2.05 0.05 
Intrinsic Career Value 4.75 3.91 1.98 0.05 
Prior T&L Experience 5.35 4.72 1.40 0.17 
Social Influences 4.16 3.98 0.45 0.66 

Perceptions 
Good Salary 4.96 3.54 3.48 0.00 
Social Status 5.45 4.41 3.11 0.00 
High Demand 5.48 4.48 2.75 0.01 
Expert Career 5.28 4.83 1.19 0.24 
Teacher Morale 5.28 4.87 1.08 0.29 

Higher-level factors 
Personal Utility Value 5.15 3.87 3.92 0.00 
Social Utility Value 5.32 4.38 3.13 0.00 
Task Return 5.12 4.21 2.84 0.01 
Task Demand 5.38 4.65 2.24 0.03 

3 RESULTS 
The intrinsic, extrinsic (personal), and altruistic (social) values are medium rated suggesting the extent 
of enjoyment of teaching, interest in teaching, the altruistic intentions, and personal motives are not high. 
For adequate job satisfaction, in this context, that of teaching these values are supposed to be medium 
or high. 

Sharif et al. (2014) [15] performed research in the United Arab Emirates to investigate the major 
motivating variables that influence the decision to pursue a profession as a teacher, as well as the impact 
of gender on this option. In the first and second years of the B.Ed program, there were 116 pre-service 
educators, 17 (15%) of whom were men and 99 (85%) of whom were women. Respondents picked 
selfless and natural incentives as principal factors for their decision, according to Sharif et al. (2014), 
and there was no substantial difference in respondents' aspirations of becoming educators based on 
gender. 

The current study finds medium-rated extrinsic, intrinsic, and altruistic motives and in the t-test, there 
was no substantial difference in respondents' aspirations of becoming educators based on gender. This 
agrees with the findings of Sharif et al. (2014). 

Research on “Factors Influencing Teaching Choice in Turkey”, Ahmet Kılınç et al. (2012) [16] stated that 
make community contribution (M = 6.16) and influencing the future generations (M = 6.06) as the top 2, 
and social influences (M = 3.85) and fallback career (M = 3.07) as the last 2 ranked motivational factors. 
The top-ranked and bottom-ranked values were respectively with high demand (5.31) and salary (3.24). 
The current study also finds ‘make community contribution’ (5.54) and ‘influencing the future generation 
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(M=5.43) as the top 2 and social influences (M=3.85) and fallback career (M=3.07) as the last 2 ranked 
motivational factors. Related to perceptions this study also finds high demand (5.20) and salary (4.57) 
as top and bottom ranked values. 

4 CONCLUSIONS 
This study was conducted to identify which elements affect UAE national students to choose 
education as a professional pursue. It finds that the top 2 motivators were: eagerness to contribute 
to society and willingness to influence future generations. The last ranked motivations were 
perceived high demand and deciding on education as a backup job. Similar to perceptions 
demanding teacher morale, social status, and expert career were on top. Perceived social utility 
value was at higher levels compared to personal utility values indicated altruistic motives were 
above extrinsic motives. Even though the respondents picked selfless and innate incentives as 
principal factors for the decision, and there was no considerable gender difference in their intent of 
becoming educators. The motivational differences were significantly related to the job, job security, 
fallback career, dealing with children, making time for family, influencing future generations, ability 
belief, and contributing to society. 

Male and female groups that participated in this study were equally perceived on intrinsic, extrinsic, 
and altruistic factors related to choosing a career. Expected individual worthiness, expected 
sociocultural worthiness, expected achievement request, perceived achievement response, finding 
education as a professional vocation, recognizing teaching is emotionally demanding, perceived 
intrinsic career value, their past experiences related to educating as well as learning,  intention to 
enhance social utility, and on social influences;  but differences existed with perceived job security, 
seeing education as a backup vocation, motivation to deal with learners, the time reserved for family 
moments, teaching helps to inspire future generations, perceived teaching ability, and teaching 
helps to provide for society. 
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DEEP LEARNING IN BIOINFORMATICS – A USE-CASE INSPIRED 
FROM HIV VACCINE RESEARCH 

V.R. Dănăilă, C. Buiu 
Politehnica University of Bucharest (ROMANIA) 

Abstract 
As humanity evolved, it has significantly advanced in all sciences and fulfilled many challenges. In our 
opinion, the discoveries in biology and medicine were some of the most impactful; still, many more 
problems are waiting to be solved. This paper proposes a learning material designed for higher 
education in computer science that engages a current challenge, the lack of an HIV vaccine and cure.  

The learning material is built around existing research in bioinformatics, HIV vaccine design, and 
machine learning. The students are presented with real experimental data from HIV vaccine research 
and an algorithm based on neural networks that process this data. The students' task is to improve the 
existing algorithm or find brand new ideas after gaining inspiration from the current material. As the 
students try to solve this challenge, they are making their first steps from the realm of learning into 
researching. The material is well suited for a course on machine learning or bioinformatics.  

In our opinion, the material is a complex one that pushes the students out of their comfort zones and 
stimulates their capabilities; however, because of the involved difficulty, the teachers will need to be a 
bit more indulgent than usual. The students can acquire the knowledge in more ways; usual classroom 
teaching could be employed, but case-based and problem-based learning might work even better with 
how we designed this material. In case-based and problem-based learning, as opposed to classical 
learning, the student needs to do self-research while the teacher makes minimal interventions. 
Gamification is another potential strategy; the algorithm is evaluated using the data and statistical 
metrics; therefore, the students could be split into groups and compete to create better versions that 
record higher metrics. Last, this material could serve as an excellent inspiration for a PhD thesis.  

This work complements the other two that we created previously. Those covered the application of 
neural networks to two computer vision tasks in medicine: the processing of colposcopy images and of 
lungs x-ray images. Therefore all three learning materials, which are publicly available, can be combined 
to form a more comprehensive collection. All materials can be thought and accessed online, being based 
on Jupyter notebooks. 

Keywords: Bioinformatics, HIV, vaccine, antibodies, neutralization potency, deep learning, neural 
network, machine learning, Jupyter notebook. 

1 INTRODUCTION 
Bioinformatics is a fascinating domain in which computer science is used to solve problems from biology 
and microbiology. The data used in bioinformatics problems are noisy and difficult to grasp by humans, 
for example, DNA sequences, amino acid sequences, and three-dimensional protein structures. 
Computer algorithms are an essential component of bioinformatics and represent tools that extract 
information from biological experiments. As one can expect, research in bioinformatics forms the basis 
for applications with tremendous impact on the world. 

The computer algorithms used in bioinformatics are diverse and depend on the problem. A vast area of 
algorithms is devoted to comparing and aligning DNA and amino acid sequences. The alignment of 
sequences is a process through which similar patterns are identified in pairs or larger groups of 
sequences. After alignment, detailed information is available, such as the locations of the common 
sequence strings, the differences between the sequences at a specific location, and the locations 
where insertions or deletions occurred. Other applications include creating phylogenetic trees, 
clustering of sequences, sequencing assembly and phenotype prediction. 

Machine learning is a broad family of algorithms that extract patterns and meaningful information from 
large bodies of data. Procedural programming cannot analyze unstructured and noisy data, such as 
images, sound, or biological data. Moreover, procedural programming is based on predefined rules, 
which are known in advance. On the other hand, machine learning can be used to discover new insights; 
for example, a machine learning algorithm can be used for classification, regression, time series 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1043



 

 

analysis, survival analysis, decision making, or finding computer representations of real concepts. 
Therefore, machine learning is used extensively in bioinformatics research because of the data 
complexity and the investigatory nature of the work. 

Deep learning is a subfield of machine learning that exploits a type of algorithm named neural networks. 
These algorithms are inspired by the nervous system of living beings and surpassed other machine 
learning solutions on many tasks, the most popular being image and sound recognition and natural 
language processing. Since its' creation between 1940 and 1970 [1], the artificial neural network has 
attracted the attention of researchers continuously, in the present being one of the most intense and 
dynamic fields of research. 

In the current paper, we created a use case inspired by HIV vaccine development research that 
leverages bioinformatics and deep learning notions. We consider the use case to be a complex one; for 
this reason, we recommend it for master level studies and especially for PhD. The use case is a research 
itself, and the students can extend the idea further and publish their work. Therefore, the use case can 
serve as inspiration for a master dissertation or PhD research. 

The use case is leveraging open source software and frameworks that are standardly used in deep 
learning and bioinformatics. We describe some introductory concepts; we formulate the problem and 
solve it while explaining each step along the way. The use case is finalized with open questions and 
ideas for extension that should be pursued by the student. 

Our works from [2] and [3] are concerned with processing medical images through convolutional neural 
networks; those are less complex and more appropriate for students who do not have prior experience 
with deep learning. The students might need to do some prior learning before engaging in the current 
use case. From a biology perspective, at a minimum, a student needs to know what is an amino acid 
sequence and the way it is represented as a string of characters. Basic knowledge about antibodies is 
also needed. We already included concise and straightforward explanations of the basic concepts inside 
the Jupyter notebook. 

2 BACKGROUND 

2.1 Amino acids, peptides and proteins 
The amino acids are organic compounds that form the building block of proteins; approximately 500 
naturally occurring amino acids were discovered since 1983; however, only twenty are encoded in the 
DNA [4] [5]. At a cellular level, the DNA strands are transcribed into messenger RNA, which in turn 
interact with ribosomes in a process called translation. The translation of messenger RNA by the 
ribosome gives birth to chains of amino acids, also known as peptides. Longer amino acid chains are 
also named polypeptides [6] [7]. The polypeptides fold into specific ways that allow them to acquire a 
particular structure and function. One or more polypeptides form a protein [8]. 

The amino acid chains that form the proteins, also known as polypeptides, are analyzed in bioinformatics 
using computer algorithms and large datasets. An amino acid chain is typically represented as a string 
of characters. Each character in the string represents a type of amino acid. As noted above, only twenty 
amino acids can be created from the DNA transcription and translation; those are abbreviated in the 
character strings with the letters A, R, N, D, C, Q, E, G, H, I, L, K, M, F, P, S, T, W, Y, V. Sometimes, 
additional characters are used to denote amino acids that DNA does not encode and unknown amino 
acids, a complete table with amino acid notation can be found in [9]. 

2.2 Antibodies 
Antibodies are proteins produced by the B cells [10] that are essential for our immune systems. The 
antibodies bind to the pathogens and help fighting infection in two ways: they directly impair the 
pathogen and render it harmless, or they mark the pathogen so that other immune cells can detect and 
destroy it [10]. Antibodies have a Y-shape, and the tips of the two branches, also known as variable 
regions or domains, are responsible for binding to the pathogens [10]. Antibodies are formed out of two 
heavy chains and two light chains. The tips of the antibody responsible for binding the pathogen are the 
heavy chain variable regions and the light chains variable regions. Figure 1 displays the structure of the 
Immunoglobulin antibody [11], [12].   
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Figure 1. Protein structure of Immunoglobulin. Image from the RCSB PDB (rcsb.org) [13] of PDB ID 1IGY 
[11], [12], viewed with Jmol [14]. The green and yellow amino acid chains represent the heavy chains, while 
the blue and pink chains are the light chains. The variable regions are responsible for binding the pathogens; 
for each arm of the antibody, one variable region belongs to the heavy chain and one to the light chain. Even 
though each chain is coloured differently in this image, the two heavy chains share the same structure; 
similarly, the two light chains are identical [10]. 

Some HIV infected individuals develop antibodies that can neutralize the virus; however, HIV is 
characterized by a high mutation rate and the antibodies developed are soon rendered inefficient, and 
for this reason, the human body cannot cure the HIV infection. One of the HIV vaccine and treatment 
research topics is studying the interaction between antibodies and HIV. The reviews [15], [16], [17], [18], 
[19] synthesize the scientific literature and point to multiple studies related to bioinformatics and HIV 
vaccine, treatment, and antibody-virus relation. 

3 METHODOLOGY 
The exercise proposed is to analyze the amino acid sequences of multiple antibodies and HIV strains 
and predict if a specific antibody can neutralize a particular HIV strain. This is viewed as a binary 
classification problem, and we try to solve it using deep neural networks. 

3.1 Data curation and processing 
The CATNAP (Compile, Analyse and Tally Neutralizing Antibodies Panels) [20] is a dataset containing 
antibodies versus HIV experiments. The input of our system (the independent variables) is three amino 
acid sequences corresponding to the: antibody light chain, antibody heavy chain and the virus envelope. 

The lengths of the antibodies amino acid sequences might differ significantly in some cases; most often, 
only the variable region sequence is included, but there are also more extensive sequences that display 
amino acids beyond this region. For this reason, the antibodies light and heavy chains are truncated at 
130 and 150 amino acids, which is enough to capture the variable region, representing the antibody's 
tips that usually get in contact with the virus. Moreover, our solution is based on recurrent neural 
networks which can handle variable-length inputs.  

The potency of a particular antibody concerning a specific HIV strain is usually expressed as IC50 or 
half-maximal inhibitory concentration. Generally, IC50 measures the amount from a substance needed 
to inhibit a biological process or component by half [21], [22]. We extract from the CATNAP database 
pairs of antibody-virus and IC50 measurements describing the antibody's potency for that virus strain.  
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The outcome predicted by the model is a binary variable, true if the antibody can neutralize the 
virus and false otherwise. Because the CATNAP dataset contains more experiments for the same 
virus-antibody pair and some of the IC50 values are censored, establishing the binary ground truth 
is not straightforward. Censored IC50 values are expressed as open intervals such as ">50"; in this 
case, the true IC50 value is unknown, only the fact that it is greater than 50. This was an example 
of right censoring, similarly, left censoring can occur for values that are lower than a limit, for 
example, "<3". Inspired by the CATNAP documentation [23], we set the values for the right-
censored IC50 values to 100, and we use the geometric mean to average over multiple experiments 
related to the same virus-antibody pair. We treat the left-censored IC50 values as uncensored; for 
example, we treat "<3" as 3 for being conservative and prudent in assuming the efficiency of an 
antibody. The ground truth is established by comparing the IC50 geometric mean with a threshold 
(50 in our case). We are aware that more rigorous procedures could be employed; however, we 
believe this procedure is more suitable for a didactic material because it is simpler. 
In the current classification problem, the dependent variable is the binary outcome, and the 
independent variables are: 

1 the antibody light chain amino acid sequence;  
2 the antibody heavy chain amino acid sequence;  
3 the virus envelope sequence;  
4 the locations of PNGS (potential N-linked glycosylation sites) on the virus envelope.  

A substantial part of the use case is devoted to loading the data and transforming it into numerical 
representations suitable for deep learning. The amino acid sequences are represented through strings 
of characters, as explained in section  2. Regarding the PNGS locations, the CATNAP dataset provides 
a version of the virus sequence in which the locations of the PNGS are marked with the character "O". 
The locations where N-linked glycosylation might occur on the virus envelope are known as PNGS 
(potential N-linked glycosylation sites) and are included as input to our system. One can refer to [24] for 
an explanation of N-linked glycosylation.  

Because we use recurrent neural networks, which process the amino acids sequentially, splitting the 
amino acid sequence into multiple overlapping segments, also known as k-mers, is a natural choice. 
Other works that use k-mers for HIV antibody research are [25], [26], [27], [28]. Next, each amino acid 
letter is substituted by a number. Therefore, the amino acid sequence is transformed into a numeric 
matrix, in which the number of rows is the number of overlapping k-mers, and the number of columns is 
the length of a k-mer. The numbers in the matrix represent indices of the amino acid letters. Figure 2 
displays the procedure used to transform an amino acid sequence in a matrix. The PNGS locations are 
also represented as k-mer matrices, but instead of amino acid indices, there will be a binary value 
signalling the presence or absence of a PNGS at that particular site. 

 
Figure 2. Transforming an amino acid sequence into a matrix to be processed by the deep learning model. 
To the left, a sliding window of size seven goes over the amino acid sequence. At each step, the window 
advances three characters and records a k-mer of length seven. In the middle, a table is created from the  
k-mer selections from the previous step. To the right, the amino acid characters are replaced with indices. 

3.2 The model 
The model consists of an embedding layer [29], three GRU (gated recurrent units) [30] and a fully 
connected layer [31]. The embedding layer learns through training to map the amino acid indices to vector 
representations that are useful in the context of the deep learning model. The GRU [30] is a type of RNN 
(recurrent neural network) suited for processing sequential data. RNN is frequently used for NLP (natural 
language processing) and time series analysis. Each GRU processes a separate sequence, one the 
antibody light chain, one the antibody heavy chain and one the virus envelope concatenated with the 
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PNGS locations. The GRU model has a hidden state, which is updated at each time step. The hidden 
states of the models (of type GRU) that process the antibodies sequences are concatenated and form the 
initial hidden state for the GRU that processes the virus sequence. Those hidde states can be regarded 
as a summary of the antibodies sequences. Using the summary, the GRU that processes the virus is able 
to create correlations with the antibodies sequences. The fully connected layer [31] transforms the output 
of the virus GRU to the final outcome. Figure 3 displays the architecture of the system. Other works that 
leveraged neural networks for HIV antibody research are [32], [33], [34], [35], [36]. 

 
Figure 3. The model is composed of an embeddings layer, three GRU [30] networks and a fully connected 
layer. The embeddings layer [29] maps amino acid indices to vector representations and is trained end to end 
with the rest of the network. The GRU [30] is a type of recurrent neural network, and the fully connected layer 
[31] is a type of layer in which all neurons are connected to all input and output elements. Each GRU [30] 
specializes in a particular sequence. 

3.3 Evaluation using cross-validation and cluster similarity 
For evaluating the model, we are using a combination of cross-validation and clustering. In a general 
form, cross-validation requires the following steps: 

1 Split the dataset into training and validation samples. 
2 Train a model on the training samples, evaluate on the validation samples, and record the metrics. 
3 Repeat steps one and two multiple times, each time using a different arrangement of the samples 

into the training and validation sets. 
4 Compute the final metrics by averaging the metrics from all iterations. 

Cross-validation comes into multiple flavours; the variations are related to the dataset splitting strategy. 
One of the most popular methods is to assign a percentage of the samples to the validation set, for 
example, 25%, 20% or 10% and the rest to the training set. At each new cross-validation iteration, a 
new validation set is chosen without replacement (the elements selected in previous cross-validation 
iterations for the validation set are not selected anymore for evaluation, only for training). Another 
popular approach is to choose N samples randomly for the validation set and repeat the process for a 
predefined number of iterations. In this case, the choice of samples is made with replacement (the 
validation samples can be reused in later iterations). 

For our experiment, we choose a more complex approach. When creating the cross-validation data 
partitions, we consider both antibody type and virus sequence similarity. The antibody types are 
available from the CATNAP database. We strive to distribute the samples between the dataset partitions 
so that each partition contains antibodies of all types to ensure that the model learns each type of 
antibody-virus interaction. On the contrary, we distribute the virus sequences so that diversity is 
maximized between the cross-validation partitions. We cluster the virus sequences by their similarity 
into ten clusters. Each of the ten clusters corresponds to a validation set in the cross-validation. The 
validation samples are not reused (without replacement). This approach ensures that the data from the 
training and validation set is different enough and that the model can generalize well to new data. The 
metrics recorded in this way will typically be lower but will also be more realistic. Clustering and 
phylogenetic similarities are used in other HIV antibody researches as well [37], [38], [39], [40], [41]. 

1047



 

 

Therefore, we sought to create data partitions for cross-validation that are similar in terms of antibody 
types but dissimilar in virus sequences.  

We also gather a test set (also known as blind set) from the CATNAP data to perform a final assessment 
of the trained model outside the cross-validation loop. This dataset contains samples from all types of 
antibodies and clusters of viruses to capture the dataset diversity better. Measuring the performance 
through both cross-validation and a blind set is considered a best practice in machine learning problems. 

During cross-validation training, we create a model for each cross-validation round. We unify all these 
models in an ensemble and test the ensemble model on the blind set. 

3.4 Technological stack 
We used the same technologies and frameworks as in our previous works [2] and [3]. Everything is 
coded in Python, being one of the most popular choices for machine learning practitioners. In our 
opinion, the most mature frameworks for deep learning are Pytorch, TensorFlow and Keras, which are 
all based on Python. In all of our materials, we used Pytorch because it is very flexible, intuitive, and 
powerful. It is also open source and has a great community support and documentation [42] [43]. 

As part of machine learning research, the models might be trained many times to experiment with 
different hyperparameters, model architectures, and data preprocessing. Moreover, neural networks are 
exceedingly complex and computationally intensive. Computing power might be a bottleneck in some of 
the projects unless specialized hardware is available. For training deep learning models, the 
practitioners often resort to specialized hardware and graphical processing units (GPU) because those 
offer significant advantages in terms of computing time. Buying and installing a GPU may be an option, 
but for most, this could be regarded as expensive and complicated. It also restricts the user's mobility. 
A much more frequent choice is to rent such hardware in the cloud. However, the development tools 
might be a bit different in this context. Jupyter notebooks are a very convenient solution to this problem. 
A Jupyter notebook allows the user to develop and execute fragments of code on a remote machine. A 
server runs on the remote host, and the client connects to it using the browser. The interface is similar 
to a typical IDE. Some prefer to use Jupyter notebooks locally as well because of their capabilities. We 
want to highlight that Jupyter notebooks are a versatile tool for scientific work; one of the most significant 
advantages is incorporating text, images, plots, and executable code all at once. Such an expressive 
and flexible environment is well suited for didactical purposes.  

The code for this use case and the associated explanations are packaged in a Jupyter notebook. To run 
the notebook and perform additional experimentation, we recommend the students use Google Colab. 
It is a free resource where Jupyter notebooks are run in the Google cloud. Moreover, access to GPU 
hardware is offered free of cost. There are some limitations in terms of usage time, but it is sufficient for 
learning purposes. 

4 RESULTS 
The model proposed achieves a 47% Matthews correlation coefficient and a 75% accuracy on the blind 
set after being trained with the cross-validation scheme described in section 3 for ten epochs. For 
hyperparameter details and other implementation concerns, we refer the reader to the actual use-case, 
which we provide at the link: 

https://github.com/vlad-danaila/deep-learning-hiv-antibody-classification 

Taking into account the difficulty of this problem, we think that the performance achieved is considerable. 
Nevertheless, this use case is less centred on solving the actual problem; it focuses more on the learning 
aspects, such as providing comprehensive documentation of the code, making the implementation 
intuitive, structuring the application correctly, explaining the deep learning and bioinformatics concepts 
along the way. 

One of the best qualities of our use case is that it is inspired by an active research area, having 
tremendous applicability in the real world. We highly recommend our use case as a starting ground 
during PhD research. At the end of the use case, we left a few open questions or exercises that can be 
further explored.  
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5 CONCLUSIONS 
While the current technologies and knowledge did not enable the discovery of a vaccine or permanent 
cure for HIV yet, there is an ongoing effort in the research community in this direction. Through our 
learning material, we provide a glimpse into this field of research and hope to inspire talented students 
to pursue this direction. Our use case looks into modern technologies and problems, and we encourage 
the students to be creative and think beyond what is known at the moment. We do not expect any 
researcher to find the solution to the HIV problem by itself; however, even an apparently small idea 
could help in the long run because, in science, more significant discoveries can be facilitated by 
cumulating multiple small ideas. The modern world enables the sharing and exchanging of information 
more than ever, and this should be an advantage for anybody in the pursuit of knowledge. Last, the 
techniques described in the use case can be adapted to other cases that study protein-protein 
interaction, providing even more research directions. 
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Abstract  
This paper presents a proposal for a competency-based assessment in a basic Fluid Mechanics course. 
It is proposed to substitute the final exam for learning assessments of each of the learning objectives. 
This competency-based assessment consists of solving multiple-choice problems in the computer 
classroom. To demonstrate the acquisition of the competence defined in the learning objectives, the 
student must correctly answer at least 80% of the proposed problems. This type of asynchronous 
evaluation can be carried out during tutoring hours and allows automatic correction by computer, 
simultaneously achieving a triple objective: (i) to reduce teachers’ workload; (ii) to guarantee a minimum 
of quality in the evaluation of the acquisition of the competencies required in a core subject and (iii) to 
make students responsible for their learning. Students may self-assess their learning at any time during 
the semester and repeat the assessments when necessary. 

The exercises originate from lists of proposed problems and exams from past years but are shortened 
to be completed in few minutes. To facilitate the resolution of the exercises, different answers in test 
format are presented 2 minutes before the end of the exam. Therefore, the students have to know how 
to solve the exercise before selecting the result. To prevent them from choosing the result at random, if 
they answer the question incorrectly, they are penalized by subtracting a correct answer. Then, they will 
have to complete two more problems to pass this learning objective. 

The results of this new technique are compared with the results of the exams, and they show that 
students can keep up with the subject in a more efficient way. The main inconvenience is that it requires 
much more work than they are willing to do. 

Keywords: Innovation, competency, assessment. 

1 INTRODUCTION  
Assessment is one of the key factors in being able to ensure the knowledge acquired by students in a 
subject. Teaching a particular subject can be carried out in different ways, either through lectures and 
problems or with innovative methods such as problem-based learning [1], project-based learning or 
peer-review evaluation [2]. Lecturers modify the contents and training activities according to the feed-
back they receive from students in previous years. But it is the evaluation system that allows us to know 
in a more scientific way the level of acquisition of competences after the course has been passed. This 
evaluation system is usually carried out by means of exams, but sometimes complex tasks or even 
projects are used. After years of teaching, we have observed that the assessment through exams does 
not allow us to correctly assess the acquisition of competences by students. The reader may assume 
that we are able to include all the content of the subject in the exam. Thus, we confirm that those who 
pass 50% of the course content have passed the course, but nevertheless, there is another 50% of the 
course (and the corresponding competencies) that the students have shown that they do not know. 
Therefore an educational innovation project was proposed to change the exam-based assessment to a 
competency-based one. 

A competence is the set of demonstrable characteristics and skills that enable and improve the efficiency 
or performance of a job. The idea under competency-based learning is to determine easily measurable 
learning objectives, allowing for an objective assessment of competence acquisition at the end of the 
course. This educational method has been widely studied and applied in different fields [3], and has 
been proved to influence other factors, such as creative thinking [4]. In order to deploy this approach, 
teachers have to make an intensive analysis and choose, on the basis of the subject content, which 
competences they expect their students to acquire at the end of the course (see [5] for a review on the 
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subject). This competency-based assessment has been used in other fields such as in medical degree 
[6] because learning is not only just about memorizing content but about applying the knowledge that 
the students have learned to use in their clinical practice, or even some abilities that need to be acquired 
only through practice, such as surgery. There are several other studies ranging from the experience of 
the teachers in a physics course [7] to the engineering field [8-9] such as the one presented, where 
students have to demonstrate their competence in terms of technical knowledge, teamwork and com-
munication (oral and written). In [9] the authors report an initial resistance of the students to the new 
approach until they understand what is expected from them. 

2 METHODOLOGY 
The subjects we aim to assess deal with the modeling of fluid mechanics phenomena and belong to 
engineering degrees. The exams are usually complex problems in which the student must be able to 
create a simplified model of the problem and, from this result, obtain solutions using mathematics. 
Students must have acquired the necessary knowledge from previous years, especially in calculus, 
algebra, and physics, to handle these problems that arise daily during the course. Sometimes teachers 
find that the students’ level of mathematics and physics is not high enough to solve the problems, but it 
must be taken into account that they only have to assess the contents of Fluid Mechanics or 
Turbomachinery, as we show below. Therefore, what is proposed as a competence in this type of 
problem is that they should provide the governing equations of the problems posed. Afterwards, and the 
development of a practical class, they are taught to solve these equations using either a programmable 
calculator or a specific computer program. Fig. 1 illustrates a screen capture of the computer tool that 
has been used for the competency-based assessment proposed.  

 

 

(a) (b) 
Figure 1. Example of a numerical problem with an answer selected (a) and an example of a symbolic prob-

lem with no answer selected (b) corresponding to Hydraulic Technology and Turbomachinery subject. 

3 RESULTS 
The results provided in this section correspond to two different subjects: Biomechanics II: Fluids from 
the Degree in Biomedical Engineering and Hydraulic Technology and Turbomachinery and in the 
Degree in Engineering of Industrial Organization. 

3.1 Biomechanics II: Fluids 
This course presents four learning objectives related to four types of fundamental problems to be solved 
by the students:  

- Objective FM1: Conservation equations.  
- Objective FM2: Laminar flow. 
- Objective FM3: Ideal flow.  
- Objective FM4: Turbulent flow in ducts. 

For each of the learning objectives, students are asked to solve a simple modeling problem, a mixture 
of the problems developed in class, and to come up with the final equations. The problem can only be 
correct or incorrect (there are no intermediate grades). A competency is fully acquired when the student 
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has correctly completed at least 70% of the problems in each competency. In this preliminary phase, 
we keep the final exam, and only use this technique to add a 10% to the final mark if all competences 
are acquired, so that the students are very interested in participating.  

One problem that has arisen in this course, is that due to the pandemic situation caused by COVID-19, 
the classes have been online, and therefore, it has not been possible to perform the evaluation in person. 
Besides, it has been impossible to implement the tests on the online campus as it has not any application 
that fulfills all the needs of this type of evaluation in this subject. The results of the governing equations 
are obtained only without numerical values, so the evaluation must be a final formula. Moreover, very 
few students have participated in them (less than 10% of the total, about 10 students). The results for 
the four different proposed objectives are presented in Fig. 2. In each of the panels of this figure, the 
probability of the student obtaining a mark from 0 to 10 for the problem passed is shown. For each of 
the objectives, only a very small amount of the students has been able to demonstrate that they have 
acquired the level of competence required to pass each one (70%). In particular, 17% of the students 
have passed Objective FM1, 33% of students the second objective, 37,5% the third objective and 40% 
the fourth one. The inclusion of feedback during this type of assessment was positively valued by the 
students, as they consider that it helps them to prepare for the final exam.  

Another interesting feature that we can extract from the experiment performed is the relationship with 
the final marks in the final exam. In the case shown, 100% of the students participating in the activity 
have passed the final exam, which proves that at least this type of assessment helps them to study 
autonomously during the course. Unfortunately, the number of students who participated in this test is 
so small that it cannot have a high statistical significance. 

 
Figure 2. Probability of passing a given number of exercises for Objectives FM1 (a), FM2 (b), FM3 (c) and FM4 (d). 

3.2 Hydraulic Technology and Turbomachinery  
This course presents three learning objectives, each of which corresponds to a different problem: 

• Objective HTT1: To analyze the flow in a centrifugal machine (design problems).  
• Objective HTT2: To solve flows in complex piping systems (type I installation problems) 

• Objective HTT3: To select pumps/turbines for hydraulic installations (type II installation problems).  

These three objectives (HTT1-3) have been tested in this subject which belongs to the Degree in Engi-
neering of Industrial Organization. For each of the objectives, a total of five problems per objective with 
seven possible answers were prepared to be completed in a total of 60 minutes maximum. 
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Table 1. Average grade of the Objective 1, Problem 1 of the exam and grade of the subject 
 in terms of the number of attempts of the Objective HTT1. 

Attempts Average grade of 
Objective 1  

Average grade of  
P1 exam 

Grade of the 
subject  

Number of 
students 

1 0,56 4,55 5,05 16 

2 1,14 4,00 5,17 7 

3 3,14 4,36 5,89 7 

4 4,50 2,00 2,86 2 

5 4,00 6,75 6,57 2 

6 4,00 8,75 7,99 1 

7 3,00 7,00 7,10 2 

11 2,00 5,00 6,35 1 

 
Figure 3. Grade obtained by the students in terms of the number of participants (blue bars)  

and number of attempts (brown bars) for the Objective HTT1. 

Table 1 collects some of the most relevant data obtained from the analysis carried out in the current 
work. This table is made up of five columns in which the following information is indicated: number of 
attempts, average mark for this objective (over 5 problems), average mark in the exam (over 10), mark 
in the subject (over 10) and number of students. It should be recalled that this test was not compulsory. 
Out of a total of 92 students, we had a total of 38 participants. As can be seen in table 1, many students 
have tried at least once. Although the average mark for the objective is not very high, the average mark 
for the exam problem corresponding to this objective is close to a pass mark. Furthermore, it can be 
seen that the greater the number of attempts, the higher the mark achieved in both the objective suc-
cesses and the average mark in the exam. There is an atypical case of a student in the last row. Despite 
11 attempts with a low success rate, he/she passed the exam problem, showing that the effort involved 
in solving the assessment was helpful for his/her understanding of the subject. 
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Figure 4. Example of the problem statement for the Objective HTT1. 

On the other hand, Fig. 3 plots the number of students (blue) and attempts (brown) against their success 
in passing from 0 to 5 problems to meet the objective. It is very curious to check how there are a large 
number of initial attempts in order to get at least 3 problems correct. 

Table 2. Average grade of the Objective 2, Problem 2 of the exam and grade  
of the subject in terms of the number of attempts of the Objective HTT2. 

Attempts Average grade of 
Objective 2  

Average grade of  
P2 exam 

Grade of the 
subject  

Number of 
students 

1 0,43 4,09 5,19 14 

2 1,71 4,21 6,23 7 

3 1,00 5,50 3,99 1 

4 2,00 7,00 7,29 1 

5 4,50 2,50 2,86 2 

6 3,00 3,50 6,47 1 

7 1,00 6,50 6,17 1 

In relation to objective HTT1, and the question of whether there is a correlation between the participants 
in this objective and their successes in the final mark for problem 1, it can be stated that 46% of the 
students who have made an attempt at objective HTT1 have passed problem 1 in the exam. If we take 
into account only those who scored a mark of 4 or 5 on this objective, the percentage rises to 56%. 

The Objective HTT2 deals with the resolution of flow rates and pressure in complex piping systems. An 
example of exercise is shown in Fig. 4. 

Table 2 collects the data that correlates the results obtained during the training stage and the final 
qualification gained by the student in the final exam. It is clearly shown how fewer attempts are needed 
for this objective than for the realisation of hydraulic turbomachinery design problems (table 1). One 
possible explanation is that this type of problem is more methodological and involves a smaller number 
of formulae for modelling the system. The procedure for this type of problem results in a system of non-
linear equations that is relatively easy to set up and solve. In contrast, the design of the turbomachine 
requires a greater use of theoretical concepts. 

The information extracted from table 2 can also be deduced from the data shown in Fig. 5. It shows that, 
although the trend is the same as in Fig. 3 (more correct problems are achieved by fewer students with 
fewer attempts), the difference between 0, 1 and 2 correct problems is smaller in relation to the number 
of attempts needed. 
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Figure 5. Grade obtained by the students in terms of the number of participants (blue bars) 

 and number of attempts (brown bars) for the Objective HTT2. 

Other relevant information (not shown in tables and figures) is discussed below. One may wonder 
whether the participants who have been curious enough to attempt any of the objectives HTT1, HTT2 
or HTT3 voluntarily have passed or failed the subject. The answer is that around 65% of the students 
who have attempted any of the objectives have passed the subject. Specifically, 67% of those who 
attempted objective HTT1, 64% of those who attempted objective HTT2, and 65% of those who at-
tempted objective HTT3 passed the subject. However, the percentages are much more heterogeneous 
if we look only at the students who got a good mark in the objective: 67% of those who got 4 or 5 in the 
HTT1 objective, 33% of those who got 4 or 5 in the HTT2 objective and 0% of those who got 4 or 5 in 
the HTT3 objective passed the subject. The reason for these disparate results is that there are very few 
attempts that are statistically representative, as most students have made one or two attempts per ob-
jective, and the mark obtained by these students has generally been less than 2 out of a maximum mark 
of 5 (they have only done it to try their luck). Students who scored 4 or 5 on the assessment objectives, 
out of a maximum score of 5, usually need between 4 and 5 attempts. The number of these students is 
reduced to 5 for objectives HTT1, 2 for objective HTT2 and 2 for objective HTT3 (see tables 1, 2 and 3). 

Table 3. Average grade of the Objective 3, Problem 3 of the exam and grade 
 of the subject in terms of the number of attempts of the Objective HTT3. 

Attempts Average grade of 
Objective 3  

Average grade of  
P3 exam 

Grade of the 
subject  

Number of 
students 

1 0,07 4,38 5,73 15 

2 0,50 2,00 4,45 2 

3 1,00 6,00 7,15 1 

5 5,00 2,50 3,05 1 

6 4,00 2,50 2,67 1 

Finally, the data corresponding to the third objective HTT3 (type 2 installation problems) are shown in 
table 3 and Fig. 6. Again, although the type of installation problem for Objective HTT3 is different and 
requires more knowledge for the selection of the pump or hydraulic turbine than objective HTT2, the 
trend is the same as for HTT2. 

One can try to establish a relation between the participants of the HTT2 and HTT3 objectives to the final 
mark for problem 2. Here, 43% of the students who tried at objective HTT2 and 40% of those who 
attempted objective HTT3 passed problem 2 in the exam. 
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Figure 6. Grade obtained by the students in terms of the number of participants (blue bars)  

and number of attempts (brown bars) for the Objective HTT3. 

4 CONCLUSIONS 
A competency-based assessment tool has been tested in two different mandatory subjects of Fluid Me-
chanics corresponding to different degrees: Biomedical Engineering and Engineering in Industrial Or-
ganization. One of the main characteristics of the proposed methodology is that the competency-based 
assessment coexists with a final exam, so we can correlate the results of both types of assessment. 
The main conclusion of the study is that the students consider that this type of assessment helps them 
to keep up with the subject and prepares them for the final exam. However, the correlation between this 
competency-based assessment and the final grade is not very clear. In the first example subject, all 
students who attempted the learning objectives were able to pass the subject, whereas in the second 
example, only about 65% were able to pass the corresponding exercise. This difference may be due to 
the type of problem presented.  In the first case, theoretical problems with explicit formulas as results 
have been developed, which means that only students who have prepared the content participate in 
them. In the second case, it may happen that, being numerical results chosen among different possibil-
ities, many students try to get it correctly by chance. From our experience and checking other similar 
works in engineering, it may be that the objectives formulated are very close to the exercises in the 
exam, instead of breaking them down into small content bites that allow them to gradually acquire dif-
ferent intermediate steps to reach the full competence, as presented in [3,5]. Therefore, there is room 
for improving the statements for future courses, both in their fully automatic computer implementation 
and the creation of smaller, closer, and more straightforward objectives before assessing the full com-
petency.  
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Abstract  
The growing social demands for rising quality in teaching engineering and science are accompanied by 
an increased emphasis on the reforms in teaching of these subjects. According to the new educational 
strategies in the Czech Republic, the inclusion of computer science in the curricula of all school levels 
is being significantly strengthened, which necessarily results in a reduction of the curriculum of other 
subjects. At the same time, efforts are being made to make teaching more attractive to students. The 
integration of several disciplines with appropriate expertise, complexity, and creativity also places new 
demands on teachers. In this article, we will focus on the possibility and effectiveness of joint teaching 
of computer science, mathematics, and physics and the application of STEM (science, technology, 
engineering, mathematics) in education. We will give examples of extracurricular activities leading to 
the strengthening of computer literacy of pupils and students. We will also briefly introduce the reader 
to related upcoming reforms in the education of future teachers in the Czech Republic.    

Keywords: STEM, school curricula, computer science education, reforms. 

1 NEW EDUCATIONAL STRATEGIES IN THE CZECH REPUBLIC 
Last year, the Czech Republic adopted the document Strategy 2030+, which defines the main directions 
of education policy until 2030 [1]. 

Its aim is, among other things, to modernize the Czech education system in the field of regional 
education, extracurricular and non-formal education, and lifelong learning. The education system needs 
to be prepared for new challenges and at the same time address the problems that persist in the Czech 
education system. 

The 2030+ Strategy document formulates 2 main strategic objectives:  

• To focus education more on acquiring the competences needed for an active civic, professional 
and personal life. 

• To reduce inequalities in access to high-quality education and enable the maximum development 
of pupils' and students' potential. 

One of the strategic lines to contribute to these objectives is Strategic Line 1 - Transforming the content 
and delivery of education. This strategic line includes a more detailed specification of the area "Subject 
curriculum and reduction of compulsory educational content". The aim is to significantly reduce the 
expected outcomes of the framework education programmes at primary and secondary school level, 
often by up to half. 

This will create a time space in the pedagogical process that will allow pupils to repeat and practise what 
they have learned using appropriate methods, which will lead to long-term retention of the knowledge. 
The remaining time can be used by schools or teachers to individualize teaching. This can be done in 
various forms, such as elective courses, professional seminars, long-term projects. A combination of 
these seems appropriate, and it also seems advantageous to combine formal and non-formal education 
when individualizing teaching. 

In connection with another programme of the Ministry of Education, a new educational field of 
Informatics was introduced with a compulsory time allocation of 2 lessons at primary school level 1 and 
4 lessons at level 2, to the detriment of science, social science and art educational areas, where the 
minimum number of hours in the framework curriculum was reduced and some expected outcomes were 
deleted [2-3]. The Ministry of Education is providing extensive support - financial, methodological and 
professional - for the introduction of the new subject. The introduction of the new subject is also spread 
over time, schools have 2 years to introduce it. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1060



 

 

The introduction of the new educational field has got positive response, the public (and not only 
professionals) has long been convinced of the need for better ICT teaching in schools. In general, 
everyone understands that it is necessary to reduce other curricula at the expense of the new subject 
„Informatics“. However, the negative reaction was triggered by the topics that were omitted from the 
framework curriculum. Experts consider the cuts in the educational fields (physics, chemistry, natural 
history, geography, history, civics, music education, art education...) are unconceptual [4]. 

The Ministry of Education counters that a so-called major revision of the Framework Curriculum is being 
prepared, which will be much more extensive and in which any excesses from the small revision can be 
corrected. But the Ministry does not want to back down from the main goal - a strong reduction of the 
Framework Education Programme to 50%. 

The introduction of the new subject Informatics concerns primary schools for the time being, but the 
reform will gradually be extended to secondary schools so that the teaching of informatics in secondary 
schools follows the teaching of informatics in primary schools. After the experience with the small 
revision in primary schools, there are no plans to cut other subjects; a major revision of the Framework 
Curriculum is pending. A new key competence is being added, namely digital. The digital competence 
will build on and further develop the digital competence in the Framework Curriculum for Primary 
Schools [5]. 

According to the document Strategy 2030+ [6], the transformation of educational content focused on 
digital literacy and digital thinking, or the use of digital technologies and resources, must not be limited 
to the teaching of informatics or related areas, but should become an integral part of all education. 

2 INTEGRATED TEACHING OF STEM SUBJECTS  
In our opinion, integrated teaching of STEM subjects is one of the ways to fulfil the vision specified in 
the document Strategy 2030+ and to adapt education in the Czech Republic to the rapidly changing 
needs not only of the labor market, but also of society, 

The example of the introduction of the new subject Informatics shows that the professional community 
in the Czech Republic does not want to reduce the curriculum in "its" field, but is willing to include digital 
technologies in the teaching of "its" subject. The necessary reform of teaching is not only driven by the 
need to include more ICT and to build students' digital competences. There is general talk of a 'fourth 
industrial revolution' and this will require creative workers who can work in teams on complex and 
challenging problems. Digital literacy is just one of the competences that can be an advantage in the 
future labor market, but also in personal life. 

A major argument for the integration of STEM subjects in schools in the Czech Republic is the declining 
interest in these subjects among students. Integrated teaching of STEM subjects would allow, and even 
force, the use of new educational methods and the introduction of active learning methods. For example, 
project-based learning is still developing in the Czech Republic, and the complexity of some of the 
problems solved in integrated STEM education requires both an individual student approach and 
collaboration with others. The integration of STEM subjects directly requires profiling of students; each 
student can participate in a given task or project according to his or her abilities and preferences. 

Whereas previously a student knew that he wanted to be an aircraft mechanic and could subordinate 
his studies to this, the current rapid changes do not even allow us to reasonably predict the needs of 
professions in the future market. Many professions will disappear, many will undergo major innovations, 
new professions will emerge.  But according to the 2017 World Economic Forum, STEM subject skills 
will be needed for 75% of the labor market. Workers who can communicate, collaborate, and are capable 
of critical and creative thinking will be needed. They will be able to adapt and adjust to rapid change in 
both their professions and private lives. They will have to deal with challenges such as global warming, 
poverty. They will have to fight pandemics, solve ethical problems related to genetics, use quantum 
computers, solve energy problems.  

The education system should enable graduates to enter the labor market ready to tackle these problems.  

3 A CRITIQUE OF STEM EDUCATION  
The concept of teaching STEM subjects is now very popular and the topic dominates many conferences, 
with more and more articles being published. However, along with the enthusiasm that STEM will solve 
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almost all the problems associated with education in the 21st century, there are also critics of this 
approach [7, 8]. These critiques are very useful, so we include some caveats and warnings in this article. 

First of all, it is not entirely clear what is meant by STEM. There are 2 extremes. The first understands 
STEM support to be support for subjects that are included in the STEM acronym, i.e. support for teaching 
math, science, engineering and technology. Others view STEM support as the integration of these 
subjects, i.e., the joint teaching of two or more subjects contained in the STEM acronym. In our paper, 
we understand STEM to be predominantly the integrated teaching of multiple subjects, and we will use 
the acronym I-STEM for this concept as given in [8]. 

Another common objection is the different approaches used by each discipline to achieve results. For 
example, it is a great fiction to expect high school students to master mathematical descriptions of the 
real world.   

The difference between the thinking in different fields and disciplines is best illustrated by the jokes 
about the engineer, the physicist and the mathematician (see references). It is already clear from these 
jokes that there is a difference between the thinking of a mathematician and a physicist, let alone a 
mathematician and an engineer. The question is whether I-STEM has too much ambition to integrate 
these thinking styles. 

Another serious reservation is that STEM fields are dominated by men from higher socioeconomic 
strata, while minorities, women, and low-income youth are often underrepresented in STEM fields [8].  

It is often stated that the introduction of I-STEM has not yet had an impact on pupil and student 
outcomes, that there is a lack of relevant statistical data to evaluate the different approaches to 
education. There is also the problem that there is no uniform approach to I-STEM, with individual projects 
varying not only at the national level but also at the level of different educational institutions. In addition, 
changes in education take time to take effect, so it is difficult to measure the results of changing the 
education system. 

There is an interesting discussion about how important it is for a teacher to have content knowledge in 
STEM subjects. One variant argues that a teacher does not need to have deep subject knowledge.  It 
is enough to choose interesting topics and to methodically guide students to find relevant information 
and process it, e.g. through inquiry-based learning methods. We lean towards the idea that a teacher 
should have a sufficiently deep knowledge of STEM subjects, although it is obvious that only a superman 
could have an excellent knowledge of all STEM fields. 

Although integrated learning is already taking place at the individual level, rather at school units (it does 
not necessarily have to be called STEM), there are still many complications for its real implementation 
throughout the country. For example, in the Czech Republic (according to data from the Ministry of 
Education) there were 135.5 thousand teachers in kindergartens, primary and secondary schools in 
2018. It is difficult to ensure that all of them start teaching integrated subjects from some point. Moreover, 
integrating STEM subjects requires a change in the approach to teaching, and active learning methods 
need to be promoted. Similarly, there is a need to change the assessment of teaching and, last but not 
least, a change in the attitude of pupils and students, from passive reception of information to active 
involvement in learning. There is also a lack of textbooks, methodological materials and examples of 
good practice, especially for secondary schools. Another important task is the need to convince the 
public, which is often sceptical about various reforms in the field of education. 

A number of topics as well as problems related to the implementation of STEM in schools can be found, 
for example, in [10-13]. 

4 EXPERIENCE IN STEM TEACHING  
We have had practical and positive experiences with STEM teaching in the combined teaching of 
mathematics and physics. It is no coincidence that the basic principles of classical mechanics were 
formulated by Isaac Newton, who, along with Gottfried Leibniz, is considered the founder of differential 
and integral calculus. The influence of mathematics on the formulation of the basic principles of general 
relativity or quantum mechanics is also unquestionable. Mathematics is the language of physics. We 
have had a good response from students, for example, in the combined teaching of goniometric 
functions interpreted together with the interpretation of the principles of oscillations and waves. Similar 
topics where goniometric functions are applied are e.g. decomposition of forces, motion on an inclined 
plane, etc. Simply coordinating the physics and mathematics curricula is the first step towards integrated 
STEM education. 
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In practice, it is not uncommon that the necessary mathematics for a physics class has to be preteached 
by physicists, as the necessary mathematical apparatus is not discussed in mathematics classes until 
the next year. Another consequence of the lack of coordination between the physics and mathematics 
curricula is that mathematics disappears from the physics curriculum and physics turns into mere talk 
about physics. 

Maths teachers want to proceed systematically, step by step, and are not too keen on skipping material. 
However, the practical implementation of the mathematical knowledge and skills learned in physics 
leads to a deeper interest in the mathematical apparatus discussed and its anchoring in long-term 
memory. 

We have also found it useful to link mathematics, technology and art. The coding of numbers in different 
number systems has been translated into technical realization through lighting technology or, for the 
more artistically gifted students, into paintings. The results of the project, during which the students 
learned about number systems, programming, coding, among other things, were then presented at the 
exhibition, where visitors tried to decipher the coded message according to the clues given at each 
exhibit.  

The preparation of such projects is challenging and requires cooperation not only among students but 
also among teachers. In our case, we also involved practitioners who brought professionalism and the 
necessary artistic and creative zeal to the project, as well as technical skills related to the presentation 
of individual artworks. 

We also have good experience in linking the teaching of thermodynamics with methods for solving cubic 
equations. Students are also introduced to numerical mathematics methods and naturally look for 
solutions of cubic equations using specialized software (Matlab) or even Excel. They will practice 
working with data and its visualization [13].  

5 CONCEPT OF STEM TEACHER TRAINING AT THE FACULTY OF SCIENCE 
UNIVERSITY OF SOUTH BOHEMIA 

Critical to implementing STEM in schools is getting teachers on board with this approach. There is no 
doubt that we need to start with the preparation of new teachers, although this is a small step considering 
the total number of teachers. But it's not just about the sheer numbers of teachers practicing the 
integrated teaching method for STEM subjects, the system needs to be set up so that pre-service 
teachers also gain the necessary knowledge and skills. An environment would be created at universities 
where support could then be provided to existing teachers, whether in the form of methodological 
materials, workshops, provision of platforms for exchange of experiences, etc. 

The Faculty of Science of the University of South Bohemia is ready to respond to the challenges 
associated with I-STEM. The faculty prepares teachers for secondary schools in the fields of biology, 
chemistry, physics, informatics, mathematics and geography. Thus, the fields that can be included in 
the first and last letter of the abbreviation STEM. The letter T is represented by the field of Informatics. 

Within the framework of the Reform of Teacher Preparation, which is currently under preparation and 
responds to the challenges of the Strategy 2030+ document, there is room for revision of study 
programmes at the Faculty of Science. We would like to take the following principles into account in the 
preparation of the I-STEM field: 

• The expertise of teachers in secondary schools cannot be abandoned. Teachers of the disciplines 
studied in our faculty are more likely to get away with minor pedagogical lapses than ignorance 
of the field. 

• Integrated teaching needs to be done using active learning methods [13] so that students can try 
out for themselves which method suits them best and be able to apply these methods in their 
profession and pass them on to their students. 

• Equally, there is a need to think about the methods of assessment that are required in STEM to 
individualize teaching, which will also differ from faculty practice. 

• It will be necessary to structure courses in such a way that students can find their own path and 
expertise and be able to prefer their favorite majors while still being able to prepare to teach an 
integrated course at the high school level. 
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• It will be necessary for students to learn how to prepare a plan for teaching an integrated subject, 
because it cannot be expected that there will be any standardized content in I-STEM anytime 
soon and teaching I-STEM will be individual to each school and to each teacher's ability and 
capacity. The focus here needs to be on achieving the objectives that will be specified in the 
curriculum frameworks. 

• Students need to learn to work collaboratively, as I-STEM benefits from multiple teachers working 
together in the classroom. 

• Prospective teachers must learn to evaluate the contribution of each student or learner 
individually, as this is the only way to maximize the benefits of I-STEM.  

• Teaching texts, support materials, projects, etc. will need to be prepared. 

• The experience gained needs to be used to transfer knowledge to existing secondary school 
teachers, to create a center for I-STEM at the faculty and to provide methodological and 
educational support to teachers. Last but not least, there is also a need to contribute to the 
promotion of the field and access to STEM education among the general public. 

6 CONCLUSION 
The ongoing reform of education in the Czech Republic and the current introduction of the new subject 
Informatics is an opportunity to introduce teacher training for integrated teaching of STEM subjects. 
Although the transition to integrated teaching will be difficult in the Czech Republic, we see it as a very 
promising way to meet the education goals set out in the Strategy 2030+ document. We are aware of 
the difficulties that may arise in implementing the I-STEM field at the Faculty of Science of the University 
of South Bohemia and want to prepare a realistic plan for the new subject. The result will not only be a 
new discipline for teacher training at the Faculty of Science. We foresee that the faculty will become a 
center for teachers interested in integrated teaching of STEM subjects, where they can exchange 
experiences, and where they can also get materials and methodological support for the implementation 
of the I-STEM subject in their schools. 
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PATIENTS' OPINION AS A PRACTICAL CONSTRUCT IN NURSING 
EDUCATION 

Gunta Bēta, Dita Role, Anastasija Solomeņika 
Riga Stradins University (LATVIA) 

Abstract 
Process analysis in healthcare education is not based solely on an academic assessment of the 
objectives and tasks set, but also includes an analysis and reflection of the various practical constructs 
(studies) that present the current situation of nursing practice. 

Given the increasing number of geriatric patients and multimorbidity in the country, it is essential to 
analyze how nurses work with the patient in the field of primary care in the general practitioners’ 
practices.  

Aim of the study: To clarify the opinion of patients on the communicative and educational aspects of the 
work of general practitioners’ nurses. 

Main results: Patients have a statistically significant difference in opinion. Some respondents note that 
they did not experience comprehensive education, which shows that nurses are not always observant 
to be able to preventively educate the patients. They very rarely apply the demonstration and one-sheet 
instruction method in the education process. 

Conclusions: In general, the opinion of the general practitioners’ patients about the work of nurses in 
the aspects of education and communication is positive, however, negative data are also noted, which 
must be analyzed and updated in the course of the education process. The results of the practical study 
show the aspects where increased focus in the education process is needed - a holistic approach and 
comprehensive education of patients, using comprehensive educational tools. 

Keywords: nurse, patients, multimorbidity, opinion, education. 

1 INSTRUCTION 
The quality aspects of nursing education are based on a standard of the profession, effective national 
regulatory documents. The future nurse, in the process of professional education, is acquiring a set of 
competences which should ensure effective interpersonal interactivity, which is carried out as 
communication and education of patients. 

Vanderboom et al. (2015) notes that the management of nurse's work in the primary care is effective if 
the nurse provides the education of visitors and positive communication. During the education process, 
it is emphasized that a nurse needs to objectively assess the situation to be able to model, educate the 
patients in a way that is understandable and acceptable to the patient. 

Patients note that the consultations of nurses are very necessary and useful and help reducing the 
complications and number of visits, increasing the life quality, says Luchsinger et al. (2019).  In the study 
was proved that it is easier for the patients to ask questions, express their doubts related with treatment 
and point to insufficiency of care process to the nurses, not to doctors. Fuller et al. (2020) establishes 
that educating the nurses sometimes is more appreciated than educating a doctor.  

A nurse establishes a therapeutic communication with a patient that is focused on improvement of 
patient's emotional and physical well-being, and requires the nurse to know how to regulate/manage her 
emotions. To establish a communication it is important that the surroundings doesn't disturb which could 
provoke unpleasant associations. In practice, different techniques are used to ensure: active listening, 
empathy, honesty, reflection to maximize the patient's treatment results Jones (2010). Communication 
errors are related to 70% of cases with adverse health effects on patients, is noted by Brownie et al. 
(2016).  

A study carried out in Sweden in 2019 recommended that general practitioner's practice staff should 
more educate patients with multimorbidity and chronic diseases, since patients note that there is 
insufficient knowledge of their health condition, according to Sandelowsky et al. (2019). 
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2 METHODOLOGY 
Study data acquisition tool: A questionnaire developed by the authors on the base of studies by Prip et 
al. (2019), Bēta (2013). The questionnaire consists of 4 blocks where data are collected:  

1. patient's health information; 2. information on the communication process (assessment based on the 
Likert scale: never, rarely, sometimes, often, always); 3. information on nurses’ education process (the 
assessment is obtained by means of evaluation scale from 1 to 5, where “1” is very low and “5” very 
high. The answer ‘didn't face’ is distinguished if the visitor has not faced the statement of the educational 
process); 4. demographic data.  

Cronbach's alpha is set at 0.9 in the questionnaire. The coefficient is set for 48 statements. The 
descriptive statistics is used in data processing, and Spearman's correlation test was used in correlation 
of questions with patients’ demographic data and multimorbidity.  

3 RESULTS 
Table 1. Results of demographic data. N=207 

  
Age  

Total Total % 
18-40 41-65 > 65 

Gender 
woman 52 54 21 127 61% 

man 24 28 28 80 39% 

Total 76 82 49 207 
 

Total % 37% 39% 24% 
  

The answers about the health information to the question "How often the respondent has visited the GP 
practice in the last 3 years" show that 29% of patients go to GP practice every six months, 22% - once 
a year and 20% - every six months. A total of 433 reasons for the visit are received from 207 patients, 
which is, on average, more than 2 answers to 1 respondent. Most often, the respondents go to GP 
practice due to the diseases of different organ systems 58% (252), 21% (90) for preventive purposes, 
15% (64) because their children were ill and 6% (27) with other problems related to primary healthcare.  
Based on the visitors' replies, 37% (76) of respondents have multimorbidity and 63% (131) don't have 
it. The result is that respondents with multimorbidity more frequently go to GP. Following the 
demographic data, multimorbidity and visit frequency data, a Spearman's correlation test was carried 
out to determine the connections of answers. (see Table 2). 

Table 2. Spearman's correlation test between demographic data and multimorbidity.  

Correlation of demographic data and multimorbidity  
  frequency age multimorbidity gender 

Sp
ea

rm
an

's
 

 c
or

re
la

tio
n 

te
st

 

frequency Coefficient 1,000 0,322** 0,373** -0,048 
P – value 

 
0,000 0,000 0,495 

age Coefficient 0,322** 1,000 0,533** 0,181 
P – value 0,000 

 
0,000 0,009 

multimorbidity Coefficient 0,373** 0,533** 1,000 0,075 
P – value 0,000 0,000 

 
0,285 

gender Coefficient -0,048 0,181 0,075 1,000 
P – value 0,495 0,009 0,285 

 

** Correlation is statistically significant at P value = < 0,01 

There is a statistically significant (rs = 0.533; p< 0.01) moderately strong correlation between the 
existence of multimorbidity and age. A weaker statistically significant correlation (rs = 0.373; p < 0.01) 
was also observed with the frequency of visits. There is a statistically significant minor connection (rs = 
0.322; p < 0.01) between the frequency of visits with the age.  
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Information about the communication process. Respondents note that communication takes place in 
person – 37%, sometimes 31%, often 21%, 10% rarely. When analyzing by the type of communication, it 
is predominant that the communication is verbally by phone sometimes - 36%, rarely 21%, always 24%, 
often - 19%. But the communication with GP's nurse for most of patients never happens by phone through 
SMS – 85% and never by e-mail – 95%.  
The results show that verbal communication by phone with respondents over 65 years of age is more 
frequent than in other age groups, which increases in progression with the age. The existence of 
multimorbidity also increases the verbal communication by phone. Having analyzed the answers by 
gender, it was concluded that men use this form of communication more often than women. 76% of 
respondents in the age group over 65 responded to the statement "Communication takes place in 
presence” with always which means that meetings with a nurse in GP are more often in this category. 
Statistically significant connection was searched for the forms of communication by means of the 
Spearman's correlation test (see Table 3). 

Table 3. Correlation between communication and age, gender and morbidity. N=207 

  3.1 3.2 3.3 3.4 

Sp
ea

rm
an

's
 

co
rr

el
at

io
n 

age Coefficient 0,307** -0,167 -0,016 0,292** 
P – value 0,000 0,016 0,821 0,000 

gender Coefficient 0,209** -0,073 -0,087 0,152 
P – value 0,003 0,294 0,214 0,028 

multimorbidity Coefficient 0,309** -0,001 -0,079 0,179** 
P – value 0,000 0,985 0,261 0,010 

Remark. ** Correlation is statistically significant at P value = < 0,01 

Patients evaluate also the nurses’ communication process which is significant in the educative work and 
mutual relations nurse/patient.  
Respondents tend to have a positive opinion about the statements: “Nurses express in a way I understand, 
clearly” (60%); “I’m being communicated with respect” (58%); “It’s easy for me to communicate with the 
nurse, there are no barriers” (57%), “Can answer my questions” (57%); “I’m explained about the medical 
terms so that I can understand” (57%). The summarized information showed that there are quite a lot of 
neutral and negative opinions.  

Low statistically significant correlation to age in statements: “Pays attention to me even if she is busy” (rs = 
0.212; p < 0,01); “Asks again what is not clear” (rs = 0.251; p < 0,01); “Can substantiate what she has said” 
(rs = 0.234; p < 0.01); “I feel that the nurse cares about my questions” (rs = 0.215; p < 0.01); “I able to support 
me” (rs = 0,218; p < 0,01); “I can trust the nurse” (rs = 0.225; p < 0.01); “For me, it is easy to communicate 
with the nurse, there is no barrier” (rs = 0.211; p < 0.01); “Is able to create positive atmosphere” (rs = 0.212; 
p < 0.01). Correlation parameters for communication issues: 4.1 Nurse asks about my problems; 4.2 Pays 
attention on me even if she’s busy; 4.3 Listens to my thoughts and/or opinion; 4.4 Can answer my 
questions;4.5 Asks once again what I don’t understand; 4.6 Is able to substantiate what was said; 4.7 I feel 
that the nurse cares about my questions; 4.8 Is able to support me; 4.9 I can trust the nurse; 4.10 Nurse 
expresses in a way I understand, clearly; 4.11 I’m explained about the medical terms so that I can understand; 
4.12 I’m being communicated with respect; 4.13 It’s easy for me to communicate with the nurse, there are 
no barriers; 4.14 Can create positive atmosphere, are presented in the following table (see Table 4). 

Table 4. Correlation for the parameters in communication process N=207 

Correlation of answers  
 4.1 4.2 4.3 4.4 4.5 4.6 4.7 

Sp
ea

rm
an

's
 

co
rr

el
at

io
n 

te
st

 age Coefficient 0,193 0,212** ,144 ,157 0,251** 0,234** 0,215** 
P – value 0,005 0,002 0,039 0,024 0,000 0,001 0,002 

gender Coefficient 0,117 0,017 0,021 0,097 0,122 0,041 0,005 
P – value 0,092 0,809 0,762 0,162 0,080 0,555 0,938 

multimorbidity Coefficient 0,200** ,148 ,157 0,182** 0,192** 0,217** 0,275** 
P – value 0,004 0,033 0,024 0,008 0,006 0,002 0,000 
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  4.8 4.9 4.10 4.11 4.12 4.13 4.14 
Sp

ea
rm

an
's

 
co

rr
el

at
io

n 
te

st
 age Coefficient 0,218** 0,225** ,148 ,157 0,132 0,211** 0,212** 

P – value 0,002 0,001 0,033 0,024 0,058 0,002 0,002 
gender Coefficient 0,048 0,028 -0,025 0,021 -0,067 -0,046 -0,029 

P – value 0,495 0,691 0,724 0,763 0,340 0,514 0,678 
multimorbidity Coefficient 0,229** 0,290** ,159 ,161 0,197 0,244** 0,244** 

P – value 0,001 0,000 0,022 0,020 0,005 0,000 0,000 
** Correlation is statistically significant at P value = < 0,01 

As to the multimorbidity in the evaluation of the communication process, there is a low statistically 
significant correlation, which shows that respondents with multimorbidity have a more positive opinion 
about some of the statements about the communication process.  Correlation with gender was not found 
in any of the questions. 
When assessing the professionalism of nurses to provide educational information on issues of different 
spectrum", the answers of respondents were summarized and included in the analysis, and there is also 
individual answer ‘didn't face’. The answers are statistically summarized individually and together for 
each of statements. (see Table 5).  

Table 5. Assessment of nurse’s professionalism to provide educational information 

The professionalism of nurses to provide educational information on issues of different spectrum 
 

 N=207 
M Me Mo SD  a b 

5.1 Questions about the reason of arrival  195 12 4.13 4 5 1.066 
5.2 Questions about my diagnosis 185 22 4.04 4 5 1.136 
5.3 Explain precisely what has to be done  186 21 4.22 5 5 1.089 
5.4 Explain about the medicines  184 23 4.23 5 5 1.127 
5.5 Inform about their administration  172 35 4.17 5 5 1.157 
5.6 Use a practical demonstration 111 96 3.19 3 3 1.385 
5.7 Information on planned activities 96 111 3.77 4 5 1.349 
5.8 Information on wound care 109 98 3.99 5 5 1.302 
5.9 Inform about rehabilitation   120 87 3.73 4 5 1.390 
5.10 Inform about further action  182 25 4.20 5 5 1.188 
5.11 Summarize the information in writing on a sheet 156 51 3.42 3 5 1.464 
5.12 Ask how I have understood it 183 24 3.60 4 5 1.379 
Total: 3.89 4 5 1.279 

Remark. a – the answers are included in the analysis; b – the answer - didn't face with 

Overall, it is concluded that there are statistically significant differences between the demographic data 
and multimorbidity in some of the statements on education in issues of different spectrum. The opinion 
of respondents is more positive, with average grade "3,89" in 5-grade assessment scale. A statistically 
significant correlation with gender is in statements: “When explaining, she applies practical 
demonstration” (rs = 0.298; p < 0.01); “Provides the required information on care for wounds” (rs =0.301; 
p < 0.01) which leads to the conclusion that men have a more positive view on these statements. 
Evaluation of the educational process (see Table. 6) summarizes the answers included in the analysis. 
The answers “I didn't face” are separated. Data on the professionalism of a nurse to provide information 
on health-promoting and preventive measures are correlated with multimorbidity, age and gender. 
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Table 6. Information on health-promoting and preventive measures 

Please, assess the professionalism of the nurse to provide information on health-promoting and 
preventive measures 

  
  

N=207 
M Me Mo SD 

  a b 
6.1 The need for vaccination  173 34 4.09 5 5 1.293 
6.2 Hygiene measures  117 90 3.93 5 5 1.400 
6.3 Food, nutrition regime 118 89 3.91 4 4 1.155 
6.4 Daily regime/activities 112 95 3.80 4 5 1.184 
6.5 The need for liquid uptake 117 90 4.16 4 5 1.058 
6.6 Physical activities 126 81 4.10 4 5 1.031 
6.7 The danger of smoking 93 114 3.90 4 5 1.252 
6.8 The danger of alcohol consumption 76 131 3.70 4 5 1.357 
6.9 The danger of drugs consumption  66 141 3.52 4 5 1.460 
6.10 Safe sex  61 146 3.41 4 5 1.442 
6.11 The importance of optimal provision of surroundings  106 101 3.94 4 5 1.225 
6.12 State-paid screening  50 157 3.96 4 5 1.142 
6.13 State-paid cervical cancer screening  83 124 4.02 5 5 1.229 
6.14 State-paid colorectal cancer screening  68 139 4.00 5 5 1.360 
Total: 3.92 4 5 1.256 

Remark. a – the answers are included in the analysis; b – the answer - didn't face with 
M - the simple average; Me -median; Mo – the most common; SD – standard deviation 

Low statistically significant correlation to age in statements: “Physical activities” (rs = 0.285; p < 0.01); 
“Importance of optimal provision of surroundings” (rs = 0.295; p < 0.01); “State-paid breast cancer 
screening” (rs = 0.404; p < 0.01). A moderate correlation in the statement ‘State-paid colorectal cancer 
screening’ (Rs 0.580 <; p 0.01). When analysing the answers, it was concluded that respondents who 
are older than 65 have a more positive opinion in these questions. Overall, as the age increases, 
respondents value higher the educational work of nurses in health-promoting measures and provision 
of prevention.  
Low statistically significant correlation to gender in statements: “Danger of smoking” (rs = 0.357; p < 
0.01); “State-paid colorectal cancer screening” (rs = 0.405; p < 0.01). It was concluded that men have a 
more positive opinion on these statements than women. It must be noted that there is low statistically 
significant correlation to multimorbidity in statements: “Eating, nutrition regime (rs = 0.261; p < 0.01); 
“Physical activities” (rs = 0.249; p < 0.01); “State-paid colorectal cancer screening” (rs = 0.317; p < 0.01). 
Respondents with multimorbidity ore appreciate the education in these aspects.  

3.1 Discussion 
The studies of Thornton et al. (2017) show the important role of demographic data with the level of 
patients’ satisfaction which is similar to this particular study. The obtained results show that the amount 
of multimorbidity and frequency of visits to GP increase together with the age, which similar to the 
international studies by Sandelowsky et al. (2019), Laurant et al. (2018) which show that multimorbidity 
increases significantly the necessity to form positive communication with patients, the importance of 
educating role of a nurse is increased by the frequency of visits to GP nurse.  
An Australian study notes that the possibility to call a nurse, consult on one's health condition increases 
the safety of the patients Desborough et al.(2017). 
The results of the study also revealed a negative opinion in some respects: some patients note that they 
can never trust a nurse and believe that a nurse cannot support them which indicates of a not very high 
confidence level in GP nurse. The results of a study carried out in Great Britain by Goodrich and 
Fitzsimons (2019) state that effective communication can increase the confidence level, while nurses 
need experience and good knowledge to be able to establish reliable relationship with patients. 
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Some patients consider that the nurse does not pay attention when she's busy and doesn't ask once 
again whether the received information is clear. This may be due to a lack of time for nurses, because 
a large amount of work prevents them from spending more time on patients. Also the study by Prip et 
al. (2019) notes that the nurses, due to lack of time, are forced to ensure the communication process 
with patients along with other things or procedures. As the age increases, patients with multimorbidity 
have a more positive opinion, correlation with these parameters is contrary to the study performed in 
Italy by Franceskoni et al. (2019) where it was proved that insufficient attention was paid to patients with 
multimorbidity.  
The results of the study published in the US confirm the importance of identifying communication 
problems to improve interaction between nurses and patients Luchsinger et al. (2019). The data 
collection reveals the gaps in nurses’ communication, where improvements are needed. There is a large 
number of neutral answers in the statements about the communication process. A potential cause is the 
previous positive or negative experience of patients in different health situations, which does not allow 
for a clear, unambiguous opinion. 
In general, the opinion of visitors in GP practices on the education by a nurse in general and preventive 
aspects is positive. Median evaluation in 5-grade system is 3.86 – about education on issues of various 
spectrum and 3.92 – about health-promoting and preventive issues and they are similar to Fuller et al. 
(2020) where, in the result of the study, 63% of patients were satisfied with educational work of the 
nurse. 

4 CONCLUSIONS 
1 The frequency of visits to GP practice is influenced by the age and multimorbidity of patients. 
2 Communication with the nurses is mostly carried out verbally in person or by phone. Also, patients 

with multimorbidity and visitors over 65 do not use the Internet or SMS as a means of 
communication with GP nurse. 

3 The opinion of patients on the process of communication and education is statistically significantly 
different. Patients with multimorbidity and patients over 65 years of age have a more positive 
evaluation of communication. 

4 The opinion on the education process in issues of various spectrum and on health-promotion in 
general is assessed positively across all age groups, although some negative aspects are 
observed: demonstration and one-sheet instruction methods are rarely applied. 

5 Some patients note that there was no education on issues of various spectrum and on health-
promotion aspects, which potentially suggests that nurses are not always observant to be able to 
educate patients in a timely and preventive manner.  

6 The lowest grades should be analysed in the context of study courses, which include an analysis 
of the process of educating patients. 
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EDUCATION AS A DRIVING FORCE OF MOTIVATION IN THE 
PROCESS OF ADAPTATION TO CLIMATE CHANGE 

Michal Titko, Mariana Sedliaková 
University of Žilina, Faculty of Security Engineering (SLOVAKIA) 

Abstract 
Education is generally a necessary condition for cognitive and behavioral development. Thanks to the 
information obtained, the individual is able to better adapt to the environment. Education strengthen 
people to actively influence the close environment and thus transform it. In the context of climate change, 
education can become a strong incentive for specific adaptation measures and at the same time can 
determine the degree of the climate change risks impact. In order to talk about education effectiveness, 
it must go through several dimensions of society at the same time. Changes at the institutional, social 
and political levels are a prerequisite for increasing resilience and empowerment of society. The authors 
of the article consider education in the field of climate change as an essential aspect of empowering the 
individual and an important prerequisite for reducing the vulnerability of communities and society as a 
whole. The aim of the article is to analyze examples of good practice in this area abroad and the 
possibilities of their use in the conditions of the Slovak Republic. At the same time, the article tries to 
point out that new information on how to deal with climate phenomena, how to prepare for life in 
conditions of a changing climate and the emergence of new problems associated with this area are 
necessary prerequisites for building a functional coping strategy. 

Keywords: education, climate change, good practice, adaptation, resilience.  

1 INTRODUCTION 

1.1 Education as an Empowering Tool  
In this article, we understand empowerment as a process through which people reduce their 
helplessness and alienation and gain greater control over all aspects of their lives and their social 
environment [1]. The origin of the concept of empowerment comes from the field of social work. Field of 
social work seeks to deal with the power dimension of empowerment and tries to avoid the tendency to 
manipulate a client (the recipient of social assistance) through power. For the purposes of this article, 
we consider the empowerment essential to eliminate the helplessness itself and to gain control or the 
possibility of adapting, in this case, to the climate crisis. We consider it important to strengthen societal 
participation in taking adaptation measures and to use the abilities of individuals for the benefit of the 
whole community. 

According to Bjelončíková, helplessness lies in the lack of political influence and difficult (disadvantaged) 
access to resources in the simultaneous presence of a sense of inferiority and subordination [2]. We 
think that empowerment should be an objective itself. The manifestation of an empowered individual 
should then be the ability to adapt to climate change. The empowerment process should also help 
individuals and communities to assess and address climate risks. Taking into account the dimensions 
of the concept of empowerment (as stated by the mentioned author [2]), we can also understand 
empowerment as a method.  

The process of empowerment itself should not be understood strictly individually. The very causes of 
the climate crisis are of a structural nature and therefore change must take place not only at the 
individual level but also at the societal level within its value, cultural and political aspects. Thus, 
eliminating inequalities and strengthening the capacity to act becomes essential. Emphasis should be 
placed on addressing structural deficiencies that discriminate against individuals and communities. An 
important aspect in this context is the strengthening of participatory action. The concept of 
empowerment in the process of adapting to climate change is appropriate to link with the concept of 
climate justice. The degree of empowerment is measured by the existence of choice, its use and 
achievement [3]. In terms of climate adaptation, we should therefore view the concept of empowerment 
as the attainment of power for something. As Friedmann writes, the very essence of the empowerment 
concept lies in achieving the capacity and ability to do something [4]. 
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The complexity and uncertainty arising from the climate crisis places demands on the individual in terms 
of understanding its mechanisms, causes and consequences and ability to manage current risks and 
uncertainties. The challenge is adapting to an uncertain climatic future, and this demands an approach 
that also foster adaptive capacity [5]. Education is a critical component of adaptive capacity and itself 
has an activating function. Education is needed to be able to change our lifestyles and at the same time 
not feel helpless in the face of the uncertainty of climate change. From this point of view, we can perceive 
education as an important aspect of empowerment. As such, it is becoming a prerequisite for mitigation 
and adaptation to climate change and it is also a prerequisite for building the resilience of individuals 
and communities. “The way that people are educated and the content of education can provide the 
knowledge and skills needed for making informed decisions about how to adapt individual lives and 
livelihoods as well as ecological, social or economic systems in a changing environment” [5]. 

1.2 The place of education in the process of building a functional coping 
strategy 

According to Lazarus and Folkman, coping can be described as “a cognitive and/or behavioral effort to 
manage specific external and/or internal demands [6]. As Ojaja points out, attention is nowadays 
focused on the so-called proactive coping [7]. Proactive coping is forward-looking, and instead of 
relieving oneself, related coping strategies focus on how people achieve goals, face challenges, create 
resources, and promote an active approach to the problems being addressed [8]. An effective coping 
response is then reflected in behavioral changes. Coping strategy is related to the cognitive processing 
of the situation - it involves assessing and evaluating the extent to which the individual is able to engage 
in the situation with respect to the probability of achieving the desired results. A successful coping 
strategy takes into account and incorporates the characteristics of the society or community into the 
overall assessment of the situation. This also applies to the evaluation of all available social resources. 
The social networks as well as the various neighborhood communities also play an important role in this 
process. 

Lutz et al. state that education has both direct and indirect effects in reducing the negative effects of 
climate change on the community [9]. According to them, its direct effect is manifested in the 
development of cognitive skills and abilities needed to solve problems. It is reflected in the amount of 
knowledge built as well as in strengthening the ability to perceive risk. The indirect effect can be 
reflected, for example, in eradicating poverty, accessing information or strengthening the social capital 
of the individual or community [9]. Education can raise the disaster risks awareness as well as disaster 
response awareness. If people perceive the risks as real, they are more likely to respond in the direction 
of managing those risks. The correlation between education and preparedness of individuals, 
households and communities to face climate risks is pointed out in comparative studies from around the 
world (e.g. Brazil, Thailand, Haiti, the Dominican Republic, etc.) [9]. In these studies is better 
preparedness expressed e.g. in the form of food supplies or in a developed family evacuation plan. 
Education is also associated with lower mortality, reduced injuries, as well as lower damage and loss 
rates [9]. 

2 METHODOLOGY 
The article examines options of increasing society resilience to climate change, options of society 
empowerment to take adaptation measures and reduce their vulnerability. It was done by an analysis of 
domestic and foreign experiences and best practices in building functional coping and adaptation 
strategy and resilient society. 

3 EDUCATION IN THE FIELD OF CLIMATE CHANGE IN THE WORLD 
Several authors agree that education plays an important role in the process of adapting to climate 
change. It contributes to empowering individuals and communities and at the same time becomes an 
important part of the coping strategy [9].  

Murphy et al. (2020) conducted a survey focusing on primary and secondary education on climate 
change in Europe [10]. The research included 67 educational initiatives in 14 European countries. The 
authors emphasize the importance of education in the field of climate change and call for the integration 
of environmental topics into school curricula. They formulate these recommendations [10]: 

• extending the social sciences in the direction of climate change education, 
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• greater emphasis on the crucial role of teachers in educating about climate issues, 
• development of professional programs for teachers and development of educational resources to 

support teachers in teaching the content and issues raised in the regular IPCC reports. 

The ALLEA report concluded that [10]: 

• climate change education is highly fragmented worldwide, 

• it is important to identify quality ways of education in this area, 
• existing educational initiatives under investigation focus mainly on the fundamental scientific 

causes of climate change instead of focusing on its local context - it is therefore necessary to 
stimulate the development of local initiatives that are fully contextualized and address the needs 
of communities. 

• focusing on mitigation and adaptation is crucial, especially in its local contexts, 
• there is a lack of educational initiatives in pre-primary education – it is therefore important to 

develop educational resources and climate change-related programs for early childhood 
education; project-based training has been identified as a suitable method for this purpose, 
because it is focused on the active learning (practical activities), developing pupils' thinking and 
arouses their interest in education [11, 12, 13]. 

In the study of Rousell and Knowles (2019) is focus on identification of participatory, interdisciplinary, 
and affect-driven approaches to education about the climate crisis [14]. Their research showed that the 
USA has the highest level of research on climate change education in many educational contexts over 
period from 1993 to 2014. Education in the USA focused mainly on formal education on climate change 
and on understanding climate science itself. Canada and Europe have also demonstrated significant 
work in the field of formal climate education, focusing mainly on curricular, pedagogical and social 
initiatives in schools. We are of the opinion that, like primary and secondary education in this area, 
tertiary education is also important. This should be as accessible and adapted as possible to all groups 
of the population. 

Specific examples of climate education relate mainly to countries that are already heavily affected by 
climate change. For example, the Pacific Islands focuses on community education related to the 
adaptation and mitigation of climate risks, such as sea level rise [14]. The Sandwach Netwok Foundation 
brings together several countries such as: Australia, Belize, Cameron, Columbia and others. with the 
aim to coordinate schools and community groups that actively monitor changes in their beach 
environment, assess problems and conflicts, and take steps to address beach problems [15].  

In 2020, Italy became the first European country to introduce compulsory education on climate change. 
UNESCO states: 'Starting in September 2020, Italian students in every grade will learn about climate 
change and sustainability, bringing Italy to the forefront of environmental education worldwide. Each 
year, teachers at all grade levels will be required to include 33 hours of education about climate change 
and related topics. The lessons will be integrated into existing civics classes, as well as other traditional 
subjects such as geography, maths and physics' [16]. 

The German Federal Ministry of Education and Research focuses in the WASCAL project (West African 
Science Service Center for Climate Change and Adapted Land Use) on climate change, research and 
education with the aim to strengthen the resilience of human and environmental systems. Another aim 
is to provide information at local, national and regional level to West African Member States in order to 
cope with the adverse effects of climate change and to propose medium- and long-term integrated 
options for building a resilient and productive socio-ecological landscape [17]. 

The Eco-Schools program is aimed at empowering children and young people. It is operated worldwide 
by the Foundation for Environmental Education (FEE). The program consists of seven steps that 
empower children and young people to take action to build a sustainable environment. The program 
includes 10 topics that students work on. These include - Biodiversity, Energy, Global Citizenship, 
Healthy Lifestyle, Waste, Sea, School Environment, Transport, Waste, Water) [18]. 

The analyzed educational initiatives related to climate change show that these activities are primarily 
the domain of the non-profit sector and various volunteer initiatives. Despite the fact that in 2020 Italy 
became the first country in which such education is compulsory - this is not becoming a good practice 
in other countries. The lack of coverage by climate change education is also highlighted by research 
carried out by the European online platform (2020) for school education [19]. The survey involved 1.101 
respondents from Spain, Romania and Turkey. Research has shown that climate change education 
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should not just be part of science subjects. As this is a complex topic, it should be included in other 
subjects such as geography, etc. At the same time, research points out that education in this area should 
focus on the ability to trigger action and also on encouraging hope [19]. 

In the context of climate education, the authors consider it important that education for Sustainable 
Development emphasizes the empowerment of communities and citizens; comprehensively addresses 
key issues such as human rights, poverty reduction, sustainable livelihoods, environmental education 
and gender equality; and encourages behavioral change that will create a more sustainable society [5]. 
However, the sources above suggest that existing climate change education is rather formal than 
focused on the specific needs of local communities. 

4 CONCLUSIONS 
Education has an irreplaceable place in the process of building resilience to climate change, adaptation 
on and mitigation to its effects. The authors consider the most important aspect of climate education to 
be its empowering character. It can support the very process of dealing with the reality of climate change 
and at the same time support adapting to the climate change risks. 

Due to the complexity of climate change, the interconnectedness of different actors and a systematic 
approach in this area are key. This also applies to the field of education. Scientific information on the 
causes and consequences of climate change is not enough. They can even be counterproductive in 
activating individuals or communities. The catastrophic nature of this information evokes a feeling of 
hopelessness and an inability to change anything.  

The Slovak Republic does not have a systematic form of education in the field of climate change. 
Ongoing forms of education are provided mainly by the third sector - the topic is only marginally 
represented in the pupils' curriculum. A separate chapter in this area is the education of teachers. They 
need to be able to pass the knowledge about climate change topic to their students and at the same 
time be able to activate and empower them to action. Climate education should cover as wide range of 
related areas as possible, and should be tailored to specific localities and communities. Emphasis 
should be placed on project learning instead of passive information communication. 
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SELF-REGULATED LEARNING OF CZECH MILITARY 
PROFESSIONALS IN RELATION TO THEIR AGE, LANGUAGE 

PROFICIENCY AND EDUCATIONAL ATTAINMENT  

J. Rozsypalkova, H. Brzobohata, R. Nedoma 
University of Defence (CZECH REPUBLIC) 

Abstract  
As the art of learning has become an essential 21st century skill, it deserves to be thoroughly analysed. 
Especially factors influencing self-regulated learning (SRL) need to be examined, as self-regulation in 
learning determines its effectiveness. So far, such surveys have mainly been conducted among 
university, secondary and primary school students, which has excluded the possibility to compare 
students of the same age but a different level of education. This paper intends to contribute to the 
research by examining the relationships between the level of SRL, age, educational attainment and 
language proficiency of the participants of the language courses organized by the Ministry of Defence 
of the Czech Republic. Quantitative methodology was used to carry out the research. The data was 
collected through four-point Likert-scale self-reported questionnaires based on Motivated Learning 
Strategies Questionnaire (MLSQ) and Learning and Study Strategies Inventory (LASSI), and 
consequently, Statistica 12 software was used to analyse the data. The analysis showed rather a low 
level of self-regulation in learning in general. The nature of the correlation between educational 
attainment and self-regulated learning depends predominantly on the level of the language course 
attended.  

Keywords: self-regulated learning (SRL), learning strategies, lifelong learning, adult learning. 

1 INTRODUCTION  
Knowledge in today’s fast-evolving world becomes obsolete rather quickly. Therefore, further learning 
has become a necessity even for adults who have finished their initial education to keep up with the 
rapid changes affecting not only their professional, but also private life.  To succeed in both formal and 
informal learning, the ability to learn represents a critical issue, which is determined by various internal 
as well as external factors. The learning individuals who are able to regulate (enhance or compensate) 
those factors by applying a wide range of strategies, e.g. metacognitive self-regulation, cognitive 
strategies, and environment and resource management, to effectively regulate their learning are defined 
as self-regulated learners [1]. Zimmerman [2] understands self-regulated learning (SRL) as a level of 
learning when a learning individual becomes an active participant of their own learning process including 
behavior, motivation, and metacognition. Within the process, the learner tries to reach certain goals, 
initiates and controls their own learning effort, and uses specific learning strategies adjusted to the 
context in which learning takes place. Zimmerman considers SR as neither a mental ability nor a learning 
skill, but rather as a process of self-control which students use to help them transform their mental 
abilities into skills necessary for learning. 

The concept of self-regulation is a part of social cognitive theory introduced by Bandura [3] in the 1970s. 
Since then, it has been an important topic not only in pedagogy, but also in adult education. SRL has 
been studied from various points of view. Some researchers perceive SRL as a general skill of an 
individual independent of the context of learning [4], while others see SRL as a context specific skill [5]. 
Researchers also attempt to reveal relations between the use of SRL strategies and personality traits 
such as perceived competence [6], risk behaviour [7] and growth mindset [8]. Nowadays there is also a 
trend to examine SRL in the context of computer- based learning environments.  [9], [10], [11]. Most of 
the studies take place at formal education institutions, which might constitute a limit to the conclusions 
concerning adult learning as it excludes VET certificate holders.  Our research in the context of non-
formal education (English language courses provided by the Czech Ministry of Defence) offers a 
possibility to investigate SRL aspects with respect to the different educational attainment within the same 
proficiency course level. This research is a follow-up to our previous research, which revealed that 
academic success is determined by effective use of SRL strategies [12]. We aimed to discover the 
general SRL level of the respondents in relation to their age, educational attainment, and language 
proficiency level to help us identify the areas which deserve extra teacher’s support.   
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2 METHODOLOGY 

2.1 Context of the research 
As the Czech Republic is a NATO member, each military position requires a specific standardized 
language profile (SLP), which is achieved by passing a language exam according to STANAG  6001 
Ed. 5. [13], SLP is recorded by using a sequence of 4 digits to represent the four language skill areas 
listed in the following sequence: listening, speaking, reading, and writing. The language proficiency skills 
are broken down into six levels coded 0 through 5. In general terms, skills may be defined as follows:  
Level 0 - No proficiency Level 1 - Survival Level 2 - Functional Level 3 - Professional Level 4 - Expert 
Level 5 - Highly-articulate native.  

Professional soldiers represent a highly specific group of adult learners. Unlike civilians in non-formal 
education who usually study languages outside their working hours with or without financial support of 
their employers, for professional soldiers, participation in language courses constitutes a part of their 
working hours. Moreover, they do not share the costs even if they fail to reach the required SLP. Such 
a benefit is supposed to considerably enhance their motivation to succeed. Nevertheless, there have 
been cases when they are not willing to take responsibility for their own learning and expect to be taught 
instead of learning actively, which is one of the vital prerequisites for academic success.    

2.2 Problem statement 
This empirical research of SRL was conducted as a part of a long-term development project at the 
Language Centre of the University of Defense, Brno, the Czech Republic aimed to enhance students’ 
exam success rate.  

As SRL appears to be the essential factor determining academic achievement [12], this research aims 
to discover the SRL level of participants of English language courses organized by the Czech Ministry 
of Defence and to find the correlation of SRL with their age, educational attainment, and language 
proficiency.  

2.3 Research questions 
The paper aims to answer the following questions:  

How does the average level of self-regulation in learning correlate with the age of the respondents in 
relation to the level of language proficiency and educational attainment?  

How does the level of self-regulation of various age groups differ in relation to educational attainment?  

How does the level of self-regulation of various age groups differ in relation to the level of the attended 
course (language proficiency)?  

How does the level of self-regulation of various age groups correlate with their educational attainment 
in relation to the course level?  

2.4 Sample description 
The population researched in this survey are 248 participants of 31 courses aimed to acquire SLP 1111 
(L1), 2222 (L2) and 3333 (L3) who took the language exam from 1 July 2019 to 20 December 2019.The 
research sample does not include data of those respondents who answered less than 50% of the 
questions. Therefore, the research sample consists of 207 individuals, which represents 83% of the 
population. 

The research included respondents from 12 L1 courses, 8 L2 courses and 3 L3 courses. The majority 
of respondents (58%) attended L1courses, 30% attended L2 courses, and the lowest number of 
respondents (12%) took part in L3 courses. Respondents in courses of all levels reached similar average 
age, which is an important finding regarding the planned analyses whose results could have been 
distorted by unequal representation in each type of the courses. The oldest respondents, whose average 
age was 39, attended L1 courses. The average age of L3 respondents was only one year lower, while 
L2 respondents reached the average age of 37.  
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The statistical sample consisted of 181 men (87%), 23 women (11%) and 3 respondents who chose not 
to state their gender. Such unequal distribution was expected due to the proportionality of representation 
of both sexes in the Czech Army. Therefore, I did not plan to analyze the relation between the 
researched phenomena and gender. 

The average age of the respondents was 38 (SD= 6.29). The youngest one was 23 years old, while the 
oldest one reached the age of 53. 

119 respondents (59%) had reached upper-secondary education with a Maturita exam (ISCED 
344,354). Furthermore, the sample included 66 respondents (32%) with post-secondary and tertiary 
education (ISCED 646, 655, 740, 746, 747, 840). The last 18 respondents (9%) had completed upper-
secondary education with a VET certificate (ISCED 353).  

L1 courses were attended by the respondents with the lower educational attainment (15% - ISCED 353, 
85% - ISCED 344,354). Respondents with higher education did not attend L1 courses. L2 courses as 
well as L3 courses consisted of a high proportion of university graduates (76% and 79% respectively). 
Two attendants of L3 courses had even reached a doctoral degree or higher. Neither L2 nor L3 courses 
were attended by respondents with lower than upper-secondary education with a Maturita exam (ISCED 
344,354). 

2.5 Measures 
The data was collected with the help of the earlier validated and verified Czech version of the SRL 
questionnaire [14] inspired by the three most frequently used questionnaires: LASSI (Learning and 
Strategies Study Inventory), MSLQ (Motivated Strategies for Learning Questionaire) and MAI 
(Metacognitive Awareness Inventory) based on self-regulated learning theories of Zimmerman [15],  
Pintrich [16] and Boekaerts [17].  

The scale of the 37-item questionnaire was altered from the original 7-point scale to a 4-point scale 
(disagree – somewhat disagree – somewhat agree - agree) to increase students’ motivation to respond 
sincerely without resorting to the neutral answer [18]. The questionnaire showed a satisfactory level of 
internal consistency (α = 0.86) which enabled us to use the summary index as a variable representing 
an average level of SRL. The questionnaire also included an item related to age (number of years). 
Educational attainment data was gained using the 8-point scale, which means the originally ordinal 
variable could be used as an interval one as well as easily reduced into categories. Thus, there are 3 
numeric variables entering further analyses. 

The ordinal variable Language proficiency in this research is represented by the level of the course 
attended (L1-3).  

2.6 Data analysis 
Statistica 12 software was used in order to provide descriptive statistical analyses of the variables. For 
graphs R-studio desktop application was used. Since the survey is a census in which the research 
sample represents the whole population, inferential statistics was not applied.  Material significance of 
the correlations is given by the correlation coefficients values. For numerical variables Pearson’s 
coefficient was applied, while significance of correlations with the ordinal variable was expressed by 
Spearman’s coefficient. 

3 RESULTS 

3.1 Students’ level of SRL   
As the students’ answers ranged from 1 to 4 where 3 and 4 represent a higher SRL level, the average 
SRL level of the sample is rather low (2.78). For basic statistics, see Tab. 1.   
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Table 1. Descriptive statistics of SRL. 

N-valid 207 

Mean 2.78 
Median 2.76 
Min 1.73 
Max 3.65 
Q1 2.59 
Q3 3.00 
StD 0.30 
Var.coef. 10.90 

3.2 How does the average level of self-regulation in learning correlate with the 
age of the respondents in relation to the level of language proficiency and 
educational attainment?    

 
Figure 1. Correlation of SRL level with age in relation to level of language proficiency 

 and educational attainment. 

The level of correlation in L1 and L2 courses is very weak and mostly negative. Only with L3 courses a 
certain level of positive correlation was found: weak for respondents with post-secondary or tertiary 
education (r = 0.22) and moderate for respondents with a Maturita exam (r = 0.58). However, as L3 
courses were only attended by 24 respondents, the discovered correlation might not be statistically 
significant. For all values of Pearson’s coefficient, see Tab. 6.  

Table 6. Correlation of SRL level with age (Pearson’s coefficient).  

Course level Education Correlation  

L1 ISCED 353 0.03 

L1 ISCED 344, 354 -0.11 

L2 ISCED 344, 354 -0.10 

L2 ISCED 646, 655, 740, 746, 747, 840 -0.07 

L3 ISCED 344,354 0.58 

L3 ISCED 646, 655, 740, 746, 747, 840 0.22 
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3.3 How does the level of self-regulation of various age groups differ in 
relation to educational attainment?    

 
Figure 2. SRL level in relation with age and educational attainment. 

Respondents with a VET certificate report a slightly decreasing SRL level in relation to their age. 
Nevertheless, it is still higher than for respondents with a Maturita exam, whose SRL level proved to be 
the lowest (2.7). Moreover, respondents with a Maturita exam do not show any significant differences in 
SRL level regardless of age. The youngest and the oldest university graduates state a slightly higher 
SRL level (2.9). Surprisingly, it is the youngest VET certificate holders who regulate their learning most 
(3.0). For details, see Tab.7. 

Table 7.  SRL level in relation to age and education 

	Education Age  SRL level  

ISCED 353  20-30   3.0  
ISCED 353  31-40  2.8  
ISCED 353  41+    2.8  

ISCED 344, 354  20-30  2.8  
ISCED 344, 354 31-40  2.7  
ISCED 344, 354  41+  2.7  

ISCED 646, 655, 740, 746, 747, 840 20-30  2.9  
ISCED 646, 655, 740, 746, 747, 840 31-40  2.8  
ISCED 646, 655, 740, 746, 747, 840 41+  2.9  

3.4 How does the level of self-regulation of various age groups differ in 
relation to the level of the attended course (language proficiency)?   

 
	Figure 3. SRL level in relation with age and language proficiency. 
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Respondents over 31 attending L3 courses together with the youngest L2 courses attendants regulate 
their learning most (2.9). The youngest L3 courses attendants and respondents over 31 attending L1 
courses show the lowest SRL level (2.7). In L1 courses SRL level slightly decreases with age (Tab 8).  

Table 8. SRL level in relation to age and level of the course attended.  

Course level  Age  SRL level  

L1  20-30  2.8  

L1  31-40 2.7  

L1  41+  2.7  

L2  20-30  2.9  

L2  31-40  2.8  

L2  41+  2.8  

L3  20-30  2.7  

L3  31-40  2.9  

L3  41+  2.9  

3.5 How does the level of self-regulation of various age groups correlate with 
their educational attainment in relation to the course level?   

 
Figure 4. Correlation of SRL level and educational attainment in relation with age and language proficiency. 

The correlation between educational attainment and SRL differs mainly in relation to the level of the 
course attended. While a very weak or weak negative correlation was found with L1 courses, there is a 
weak positive correlation with L2 courses. The most inconsistent results were found in L3 courses: a 
moderate positive correlation with the youngest respondents, a very weak negative correlation with 
respondents over 41, and no correlation with respondents from 31 to 40. For details see Table 9.   
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Table 9. Correlation of educational attainment and SRL level (Spearman’s coefficient).  

Course level  Age  Correlation  

L1  20-30 -0.22  

L1  31-40  -0.09  

L1  41+   -0.12  

L2  20-30  0.26  

L2  31-40  0.13  

L2  41+  0.19  

L3  20-30  0.32  

L3  31-40  0.00  

L3  41+  -0.18  

4 CONCLUSIONS 
The rate of SRL in L1 and L2 courses is not related to age. The corelation of age and self-regulation 
was only found with upper-secondary students with a Maturita exam and university graduates in L3 
courses. The older they are, the higher rate of self-regulation in learning they report. This might be 
explained by the learning skills acquired during their prior language education, which took a considerably 
longer time compared to L1 and L2 courses attendants.   

There are no significant differences in the rate of SRL between respondents of different age and 
educational attainment. Surprisingly, the youngest respondents with the lowest educational attainment 
reported the highest rate of self-regulation, while respondents with a Maturita exam appeared to be the 
least self-regulated in learning regardless their age.  

The rate of self-regulation of respondents of different age in relation to the level of the attended course 
does not differ considerably either. However, we can conclude that L1 courses attendants regulate their 
learning the least, with the youngest ones reporting a slightly higher level of self-regulation. On the other 
hand, L3 courses attendants older than 31 showed the highest rate of self-regulation. How does the 
level of self-regulation of various age groups correlate with their educational attainment in relation to the 
course level? A very low or low correlation was found with L1 courses respondents – the lower their 
educational attainment, the higher their level of SRL. The strongest correlation was discovered within 
the youngest age group. A weak positive correlation was found regarding L2 respondents. However, the 
strongest correlation was discovered with L3 respondents - a moderate positive correlation (r = 0.32). 

The results reveal that generally the respondents do not regulate their learning at a high level. Therefore, 
further instructional support of SRL is highly recommended as it has been proved that SRL level can be 
successfully increased by instruction [19], [20] which trains metacognitive as well as cognitive strategies 
[21] and provides formative feedback [22]. In our experience, teachers are often unsure how to 
implement learning strategy support into instruction [23]. Thus, they should be provided with sufficient 
methodological support in this area in order to enhance students’ responsibility for their learning, which 
might positively affect their academic success.  
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IMPROVING DIGITAL COMPETENCES IN HEALTHCARE STUDENT’S 
BY MEANS OF ICT 

A. Martinez, J. Fabra, A. Gascón, M. Ruidíaz 
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Abstract 
Considering the current movement to the digital skills certification together with the importance in the 
Healthcare area of handling fluently technologies, an experience has been designed to include ICT in 
the Nursing Degree. 171 students of the first year of the degree were enrolled in the project. They 
worked in teams to develop a research work in which they had to apply innovative ICT. An ePortfolio 
was used to collect all the projects. To evaluate the process two questionnaires were designed and a 
satisfaction survey was provided. Test-retest method was used to compare students’ knowledge and 
competences pre- and post-experience. Results showed that after the experience, the students 
developed abilities in the management of digital tools as well as an improvement in their curricular 
knowledge. Besides, they improved their competences related to decision-making, critically thinking, 
communication skills, research utilities and teamwork. Nowadays, this is especially relevant to provide 
students as many strategies as possible to get knowledge and share it. In addition, technologies are 
moving fast, so this experience was a step towards resilience for the student. As health professionals, 
anticipating future skills needs is essential to face the new demands of Healthcare. In fact, after the 
COVID-19 crisis, European commission has developed a Digital Education Plan, which plans making 
use of technologies in education fit for the digital era.  

Keywords: ePortfolio, higher education, learning outcomes, nursing qualifications, teaching experience. 

1 INTRODUCTION 
According to the International Council of Nurses (ICN), both generalist and specialist nurses must have 
certain qualifications in the area of education and research [1]. Among them, evidence-based decision-
making, management and teamwork, and a high degree of development of their communication skills, 
including Information and communications technology (ICT), should be developed during their university 
degree [2]. In addition, among the eight key competences than the European Union proposed for lifelong 
learning, was digital competence, developing what is called as The Digital Competence Framework 2.0 
[3]. In fact, in our specific context, the Spanish Ministry of Education, Culture, and Sports (MECD) plans 
to approve a Royal Decree-Law to regulate the levels of digital skills, establishing a digital portfolio that 
includes certifications [4]. 

On the other hand, the benefits of using ICT in the healthcare area have been widely studied, since 
barriers like time, distance and space can be overcome [5]. The use of ICT allows improving the quality 
in patient assistance and healthcare systems become more affordable, accessible and safer [6]. 
Therefore, healthcare professionals should be trained on the basis of the ICT field. 

It should be also considered that the ideal scenario to support all these competences should start during 
the University stage, favoring the acquisition of qualifications. Consequently, it was decided to 
developed a project to introduce ICT in nursing students. The experience consisted in proposing to the 
students the realization of a short research project. This was organized as a teamwork that should be 
presented to their classmates in an oral session. Students were encouraged to develop their creativity 
and innovation capacity using other ICTs different than the classical slide-based presentations. It was 
also proposed to share the final work both on social and/or educational networks. The ePortfolio would 
be introduce to the students as a way to collect and organize their research results. An ePortfolio, also 
called digital portfolio, is considered as a collection of digital archives used to evidence skills in different 
contexts and/or time periods [7]. ePortfolios represent an effective way for continued learning, which is 
especially important in the healthcare context [8], [9]. 
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2 METHODOLOGY 
The experience was carried out in the Faculty of Health Sciences at the University of Zaragoza (Spain), 
within the Nursing Degree. This is a four-years degree, in which qualifications as teamwork, researching, 
knowledge and communication skills among others, should be developed.  

The subject chosen to implement the experience was “Cellular and Molecular Bases of Human 
Physiopathology”. This is a semestral subject of the first year of the degree with 171 students enrolled. 
Ideally, the sooner the students begin to develop their competences, the sooner they can internalize 
and improve them. Besides, as part of the subject evaluation, the realization of a team project is 
included. This teamwork implies research utilization in order to stablish a relationship between 
microorganisms and human diseases. Students must think critically, search reliable information, work 
in teams, as well as practice their communication skills. Results of the project are showed to their 
classmates in an oral session. Given the digital era we are living, handling ICT on a fluent manner 
represents an essential skill, so it was decided that students had to incorporate an ICT to their results´ 
presentation. 

2.1 Process phases  
For the implementation of the project, the Moodle platform was used as a communication tool between 
students and teachers. Four seminars were held to assist students during the experience. Besides the 
works presented, the test-retest method was used to evaluate the process [10], and a satisfaction survey 
was provided. 

The seminars were scheduled throughout the semester to give students enough time as to interiorize 
concepts and practice with the tools proposed. The goals and objectives of the seminars are described 
in the Fig. 1. As it is shown, three seminars were driven by the teachers (being one of them an expert 
in the ICT area) and the last one was dedicated to present the student’s ePortfolio. 

 
Figure 1. Seminars´ goals and objectives.  

2.2 Evaluation 
On the one hand, the results of the teamwork were evaluated through oral sessions. On the other hand, 
the experience of the students was assessed through a series of questionnaires using Test-Retest method. 

Statistical analysis was performed using R software, with a p value of less than 0.05 indicating statistical 
significance. The chi-square test and Fisher test were used to show the relationship between 
independent qualitative variables. The Kolmogorov-Smirnov test was used to determine whether the 
variables complied with normality criteria, whereas the Mann-Whitney U test and Student’s t-test were 
used to compare the means of independent variables. The outcomes of the Likert-scale questionnaire 
were collated using the Wilcoxon test. 

1 How to successfully
develop the work?

Rules
Evaluation
Deadlines

2 What ICT and how can I 
use it?

ICT Expert
Examples

3 Any doubt? Work session

4 ORAL SESSION Presentation of the
ePortfolio
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3 RESULTS 
The 171 participants were grouped into 26 teams, each team developing a research project. As it is 
shown in table 1, more than half of the students, the 61.5%, used alternatives to the typical PowerPoint 
slides. Within this group, the 56.3% also decided sharing their work using all of them a YouTube channel. 
Among the students who presented their teamwork through a PowerPoint presentation, most of them 
(80%) did not share their work; and those who shared simply uploaded their presentations to SlideShare. 
This fact highlights how important is the use of unconventional ICT to promote sharing their work. On 
the other hand, students who did not innovate, did not disseminate the knowledge acquired as well. 

Table 1.  ICT used during oral presentations. Data are showed as average (%). 

ICT % Share % Tool 

PowerPoint 38.46 Yes 20.0 SlideShare 
  No 80.0 No 

Other ICT 61.50 Yes 56.3 YouTube 

    No 43.8 No 

Among the ICT alternatives used by students (table 2), the main alternative to PowerPoint was Prezi. 
Probably by presenting the most similar features to PowerPoint, but allowing more dynamic 
presentations by using zooming in and out effects.  The second choice was different video editors for 
creating multimedia resources to share in YouTube. This type of digital tools allowed more original 
results, but the time investment was also higher, as the students reported in the feedback sessions. 

Table 2.  ICT alternatives to PowerPoint used by students. Data are showed as average (%). 

ICT alternatives % 

Prezi 60.00 

Powtoon 6.66 

Ebaze 6.67 

Video editor 26.67 

During the oral session, the students presented their proposals turning out to be a total success. 
Students designed infographics, applied techniques to enliven their presentations and created videos 
with a style similar to those from “Draw my life”, among others. Fig. 2 shows a screenshot of the 
ePortfolio developed with these works presented.  

 
Figure 2. View of the ePortfolio with the student’s presentations. 
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3.1 Students´surveys  
In order to evaluate the process, two questionnaires were designed: the Curricular and ICT 
questionnaire and the Competences questionnaire. Both tests were scheduled during the first and the 
last seminar to compare the acquisition of competences before and after the experience, respectively. 

The curricular and ICT questionnaire (Fig. 3) was related to the ICT and curricular knowledge. It 
consisted of 10 specific questions about the subject and ICT tools. Students obtained a numerical score 
of 0-10 according to the number of correct answers. 

Figure 3. Curricular and ICT questionnaire. 

CURRICULAR AND ICT QUESTIONNAIRE 

1. What is meant by habitat of a microorganism? 
2. What type of stain is useful to identify bacteria? 
3. Protozoa are a type of ... 
4. What part of a bacteria helps it move? 
5. What bacteria causes Syphilis? 
6. Which of the following are examples of reference management software? 
7. Which of the following tools is used for checking plagiarism? 
8. What would be the most appropriate precaution after using a public computer? 
9. Which of the following are examples of presentations tools? 
10. Which of the following are examples of file sharing tools? 

On the other hand, the Competence questionnaire (Fig. 4) was related to the students’ perception of 
their competences, such as communication and digital skills, teamwork and research abilities. The test 
consisted of 12 questions with a four-level Likert items scale (Definitely/Very probably/Possibly/Probably 
not) to measure their own´ perception skills. 

Figure 4. Competence questionnaire. 

COMPETENCE QUESTIONNAIRE 
1. Do you know how to structure an academic paper? 

2. Do you know the guidelines to follow when submitting an academic paper? 

3. Do you know the best way to find accurate scientific information? 

4. Is it easy for you to make decisions when doing a research project? 

5. When you are faced with a research problem, do you look for solutions before asking for help? 
6. When working in teams, do you take into account your colleagues’ opinions before making a decision? 
7. When working in teams, do you communicate clearly and fluently? 

8. Do you consider yourself as an effective communicator? 

9. When searching the Internet, do you know how to get the best search results? 

10. Do you know how to organize your digital files? 

11. Do you know how to handle the digital collaboration tools? 

12. Do you publish and/or share digital content in an academic context? 

3.1.1 Surveys’ Results 
Of the 171 students enrolled in the subject, 160 participated in all the surveys. Fig. 5 shows Curricular 
and ICT questionnaire scores pre- and post-experience. Results on pre-test showed a high score, which 
evidences prior knowledge both on the subject and on ICT tools. Nevertheless, the percentage of right 
answers increased for each question after the experience. Average score pre-experience was 8,12 
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(SD=1,34, interval=7,91-8,33) compared to 8,84 (SD=0,86, interval=8,64-9,03), which results in a 
significant statistical difference (p<0,01) pre and post experience. This fact reveals that the experience 
has contributed to improve the students’ knowledge related to the curricular subject as well as the digital 
tools. 

 
Figure 5. Test-retest results related to curricular and ICT knowledge.  

Data showed on percentage of students who have answer correctly each question (Q). 

On the other hand, Fig. 6 depicts the results of the Competence questionnaire. The surveys evidenced 
that students considered their skills had improved after the research project. Comparing the results 
shown in Fig. 3 with the ones detailed in Fig. 4, it seems clear that the changes between pre- and post-
experiences are more noticeable. Also, the students’ perception related to the acquisition of their skills 
was not as high at the beginning as the knowledge showed in the Research and ICT questionnaire. In 
addition, the improvement after the experience has been remarkable. Indeed, Wilcoxon signed rank test 
was calculated, revealing significant statistical differences (p<0,05) pre- and post-experience in all 
questions excepting Q6 and Q8.  

 
Figure 6. Test-retest results related to research and ICT knowledge. Data showed in percentage 

 of high grade of perception of students´ skills for each question (Q). 

Finally, students´ satisfaction survey (table 3) revealed a high level of achievement with the experience. 
The 87.30% of the students considered that the experience had improved their skills, whereas the 
88.20% found it motivating. Additionally, only the 19.30% found great difficulties. However, when they 
were asked to have more similar activities, their opinion was divided. Almost half of them were in favour 
and half against. Students recognized to require much time to accomplish the experience. 
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Table 3.  Students’ Satisfaction survey results. Data showed as average (%). 

Question 
Average (%) 

Disagree  Agree 

Q1 Do you think that this form of teamwork has helped you to acquire new skills? 12.60 87.30 
Q2 Did you find motivating this way of work? 11.70 88.20 
Q3 Have you found many difficulties during its develop? 80.70 19.30 
Q4 Would you like more similar activities? 52.10 47.90 

4 CONCLUSIONS 
The experience depicted on this work shows how this new design of a curricular work, including ICT and 
an ePortfolio, allows students to be motivated, improve their qualifications as well as increase their digital 
skills. The use of new ICT has fostered sharing their knowledge. If we consider that the teaching spirit 
in healthcare tends to be more focused on the use of slide-type materials, this fact represents a 
promising result.  

Also, this is a totally sustainable experience, which would be interesting to expand to other subjects 
within and/or outside the Nursing Degree. After the experience, it is clear that offering learning 
experiences which link technologies with the vital reality of students, instead of limiting them to the mere 
introduction of the digital tool, promote the improvement of their qualifications. Students are encouraged 
as “content generators” and acquire abilities to use fluently different technologies, which will be a key 
skill when working in healthcare environments. 
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SOUTH AFRICAN LECTURERS’ SURVIVAL STRATEGIES IN THE
FACE OF COVID-19 GLOBAL PANDEMIC

M.S. Mkhomi, M.S. Mkhomi

University of Fort Hare (SOUTH AFRICA)

Abstract

The outbreak of the global Covid-19 pandemic in 2019 has left most countries economically devastated
as interminent lockdowns forced economic activities to ground to a halt. This is invariably and inevitably
led to job losses. Whilst most of the global workforce faced retrenchments, most public servants like
lecturers had their jobs secured. However, they were overwhelmed by the consequences of the
pandemic as colleagues and the loved ones were infected and some succumbed to Covid-19. The
online learning assisted lecturers to continue with the academic activities, however, most of them
experienced anxiety and feared that they might contract the virus from colleagues and students during
campus visits as per rotational roster. This paper explores lived experiences on survival strategies of
South African lecturers in HEI in the face of the pandemic. This paper is located in the interpretivist
paradigm and used documentary analysis to capture the experiences of the lecturers. This study is
underpinned by both Cognitive Theory and Anxiety Theory.

Keywords: Covid-19 pandemic, anxiety, depression, survival strategies, infectious disease control.
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WORKING ON MIDDLE AGES THROUGH A GAMIFICATION 
PROJECT IN PRIMARY SCHOOL 

A. del Campo 
CEIP Ntra. Sra. de la Fuencisla. Comunidad de Madrid (SPAIN) 

Abstract 
The purpose of this research is to analyse the effectiveness of gamifying in teaching and learning in 
primary education. The study deals with a project aimed at working on the topic of Middle Ages. Results 
show a significant enhancement of students’ oral English participation in class. Furthermore, data also 
suggest an improvement of students’ behaviour, organization of notebook and frequency of doing 
homework. 

Keywords: Gamification, Middle Ages, Primary Education, English participation. 

1 INTRODUCTION  
Gamification is becoming a popular educational trend. It is a new way of presenting contents, involving 
the students in the activities following an entertaining way, facing challenges.. “Gamification is a 
multidisciplinary concept spanning a range of theoretical and empirical knowledge, technological 
domains and platforms and is driven by an array of practical motivations”[1]. 

Teachers frequently deal with problems such as students’ lack of interest in the classroom, as long as 
students’ bad behaviour. Teachers also face lack of participation in the classroom, especially when 
students should speak in a foreign language. This leads to lack of motivation, which is quite frequent in 
the foreign language class. Motivation helps students to be involved in the language learning process. 
“Motivation plays a very important role in enhancing the students’ English learning performance”[2].  

The purpose of this study is to check the effectiveness of addressing teaching and learning from a 
different perspective, becoming distant from traditional ways of teaching using new methodological 
resources. 

This study tackles a gamification project to work on the topic of Middle Ages in the subject of Social 
Science in a bilingual school in Madrid. It aimed at students of 5th grade. There were two classes of 20 
and 19 students each. 

Gamification implies emotion and surprise. Therefore, it approaches feelings. As a consequence, 
students became engaged in the activities very easily. First of all, they were highly surprised about the 
idea of learning through games. By looking at their faces you could say how much surprised they were. 
Besides, kids marked that in the first questionnaire they filled in after the presentation of the project. 
This surprising attitude is very useful to get students’ attention. Secondly, they were highly interested in 
getting to know the rules. Some students are very competitive, and see the opportunity to win and reach 
their goals. They found in the game the chance of showing that they can be the best ones. Thirdly, kids 
love challenges; this fact makes them be active and participative in the learning process. 

This type of methodology helps students to learn. Learning happens when the process triggers emotion.  
As the researcher and neuroscientist Francisco Mora says “brain only learns if there is emotion” [3]. 

2 METHODOLOGY 

2.1 Development of the project. 
Students were introduced to the topic through a virtual presentation using Genially [4]. It is a tool for 
creating interactive content. The presentation was structured following different sections such as 
narrative part, rules, material cards, tokens, missions, points and power cards. Some digital resources 
were used to develop the materials [5]-[6]. 
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Students were told to live in the Middle Ages. They were informed that the period started with the Fall 
of the Roman Empire in the year 476 and that the Middle Ages finished when Christopher Columbus 
arrived in America in the year 1492.  

In this adventure students were told to be peasants in the Middle Ages time. They had a goal. They 
needed to get the safe box full of coins. It was located in the castle protected by a big wall. In the game 
poster, the castle was located in the highest level of the pyramid. Students started in mission 1 and 
needed a material card to get through missions. They should achieve 5 missions successfully. Each 
mission corresponded to the levels of the pyramid located in the wall game poster in the classroom. 

If they (avatars) managed to get to mission 5 they would belong to the highest social class and they 
would be crowned as king or queen. This meant, they would have access to the safe box located in the 
castle. By opening the safe box, they could have the King/Queen cards which were full of power and 
privileges.. 

In their imaginary trip to the Middle Ages, kids would change tokens for material cards. Thus, they 
(avatars) could move to a higher level. In each material card, the name of a material from Middle Ages 
was shown. As a result, students learnt vocabulary regarding the contents of the didactic unit. 

 Students were able to get tokens if they behaved properly (yellow token), if they did a good job with 
their homework (green token), if kids had a good presentation and organisation in their notebook (orange 
token) and if they highly participated speaking in English during the class (blue token). 

When students overcame the challenge of each mission, they got points. Points and colour tokens 
helped them to get material cards. Material cards were very powerful since students (avatars) could go 
to a higher level in the pyramid. 

For the challenges in each mission kids carried out quizzes using kahoot [7].It is a game-based learning 
platform. Students were allowed to use tablets to complete the quizzes in the classroom. Kids got points 
when they completed the quizzes based on the contents of the didactic unit of Middle Ages. 

Students were able to achieve the material card with the following combinations: 

1000-5000 points and four colour tokens;5001-6000 points and three colour tokens;6001-7500 points 
and two colour tokens;7501-9000 points and one colour token;9001-10000 points and no token. 

Besides the material card, kids could get a super power card if they got 9001-10000 + four colour tokens. 

Students got privileges with power cards. For example, they could choose a song for the class. 

After the presentation of the project, students were required to answer some written questions 
considering expectations towards the project.  

Throughout the project, students were highly involved in activities such as customizing the avatars and 
creating power cards. 

2.2 Surveys 
Two questionnaires were developed to collect data for this research. 

2.2.1 First Questionnaire. 
After the presentation of the project and before starting with the game, students were required to answer 
some written questions considering expectations towards the project. The survey had 10 items (See 
Fig.1). 
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Figure 1. Photo of the first questionnaire. 

2.2.2 Second Questionnaire 
Once students finished the project they completed a questionnaire of 20 items (See Fig 2.). 

 
Figure 2. Photo of the second questionnaire. 

2.3 Participants. 
For this research, 39 participants took part in the first questionnaire and 38 participants filled in the 
second questionnaire. 

Participants were students of 5th grade from a bilingual school in Madrid (Spain). 

3 RESULTS 
For this study, the data will be analysed taking into consideration two questionnaires, teacher's 
observation as well as teacher's data log sheet. 

3.1 Data collected by the first questionnaire. 
According to kids’ answers, students were highly engaged in the adventure and they significantly liked 
the idea of taking part of this project (See Fig. 3). 
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Figure 3. Data from the first questionnaire. 

Considering the data collected regarding students’ surprise about the game, it becomes clear that kids 
were highly surprised about the project (See Fig.4). 

 
Figure 4. Data from the first questionnaire. 

3.2 Data collected by the second questionnaire. 
The second questionnaire had 20 items. It was distributed when the project was finalized. The data 
collected showed that the level of oral English participation in class increased (See Fig. 5). 

 
Figure 5. Data taken from the second questionnaire. 

According to the data collected, the organization of the notebook, behaviour in class and frequency of 
doing homework improved (See Fig 6). 
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Figure 6. Data taken from the second questionnaire. 

Regarding tablets, kids significantly liked using tablets in the classroom to carry out the activities    
(See Fig. 7). 

 
Figure 7. Data taken from the second questionnaire. 

3.3 Data collected by teacher´s observation and data log sheets. 
A register of positive points was carried out to assess students’ work during the project. The teacher 
used data long sheet to have the registration of positive points regarding English participation, 
organization of students’ notebook, good behaviour and frequency of doing homework. During the 
project, the number of positive points in the data log sheet enhanced. 

Teacher frequently observed situations where kids encouraged classmates to speak in English during 
the class. 

4 CONCLUSIONS 
Due to students’ curiosity about the gamification project, kids showed interest from the very beginning. 
As the data from the survey shows, kids were very surprised of acquiring educational contents through 
a new way of learning and working in class. This implies the use of new methodological resources.  
Surprise leads to curiosity, therefore students’ attention in class increased. A research carried out by 
the Center of Neuroscience and the Department of Psychology at the University of California, Davis 
shows that “states of high curiosity enhance not only learning of interesting information, but also learning 
of incidental material” [8].  Therefore, curiosity plays an important role in the learning process. As a 
result, students were highly involved in the activities having the feeling that the time flew, even for the 
teacher. 
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After the presentation of the project, students were required to answer some written questions 
considering expectations towards the project. According to their answers, Kids were highly engaged in 
the adventure and they significantly liked the idea of taking part of the project. 

As we have previously mentioned, teachers deals with some difficulties in order to encourage students 
to speak in a foreign language during the class. Gamification, as a new methodological resource in the 
teaching and learning process, enhance students’ interaction and participation in English during the 
class. 

Throughout the project, Kids enjoyed customizing the avatars, creating power cards, getting tokens and 
material cards. Furthermore, students enthusiastically used the tablets in the classroom. According to 
the data collected, kids loved to work on the contents of the didactic unit with the tablets to achieve 
challenges with kahoot. Nonetheless, the use of tablets in the classroom should be controlled and 
limited. The class should be organized in a balanced way so that students can learn using different 
resources and methodologies. Tablets should not substitute English interpersonal interaction in the 
classroom. However, the tablet can be an important educational tool to carry out some specific activities 
like the quizzes of the kahoot. In this way, its use is appropriate for learning target vocabulary and 
content of the unit, such as information about the topic of Middle Ages. 

Regarding organization of notebook, behaviour in class and frequency of doing homework, the data 
analysed shows a significant improvement. 
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Abstract 
Currently, digital skills are considered a decisive requirement for personal fulfillment and development, 
active citizenship, social inclusion and employment in the knowledge society. In this context, this 
research aimed to consolidate the existing research in the field of digital literacy among teachers. In 
methodological terms, this research was based, in a first stage, on the PRISMA statement and, in a 
second stage, on bibliometric analysis. For this, a search was developed, in March 2021, in the Scopus 
database being selected 96 publications based on the combination of the terms "ICT", "skills", "digital", 
"literacy", "education" and "teachers". Subsequently, a chronological filter was used limiting the research 
period from 2010 to 2020 being counted 80 publications. Then, this research was limited to “Article” and 
“Review” documents subject to double blind referee (46) published in English, Spanish, Portuguese and 
French (44). Finally, abstracts and, when necessary, the entire text was selected, in order to verify the 
relevance of publications for this research, considering the following criteria: study location, type of 
study, objectives, sample size and contributions, totaling 27 articles. The elaboration of the bibliometric 
analysis was done using the VOSviewer software, version 1.6.16 and the binary counting method. The 
minimum number of occurrences was set at five. Three thematic approaches that were related to each 
other were identified. The first included the terms "Area", "Communication", "Communication 
technology", "Digital competences", "Information", "Level" and "Training". This approach covered all 
publications that used instruments to measure the level of digital skills of teachers and identified factors 
that are determinants of these skills, namely, the area of training, the level of education in which teachers 
work, teaching experience, age, gender, among others. The second approach included the terms 
"Attitude", "Experience", "ICT integration", "ICT skills", "Implementation", "New Technology" and 
"Teacher training". In general, these publications described the digital literacy practices of teachers, the 
difficulties of implementation, with special attention, on teachers’ knowledge and attitudes. Finally, the 
third approach focused essentially on the question "how to equip teachers with the knowledge and skills 
needed in the digital age?" This approach included all publications with the terms, "Learning", "Process", 
"School" and "Technology", being associated, especially to the use of technologies in the classroom as 
an instrument to improve digital learning, which promotes changes in digital thinking and behavior 
between teachers and students, despite the existing challenges and limitations, such as the inadequate 
installation of ICT, time restrictions, the actors’ limitation of competencies, the attitudes and motivation 
of teachers in the use of technologies, among others. 

Keywords: Digital, Education, Information and communication technologies, Literacy. Skills, Teachers. 

1 INTRODUCTION 
Competences in ICT (Information and Communication Technologies) are an essential part of teacher 
curricula [1,2] and one of the 8 key competences for lifelong learning defined in the recommendation of 
two official European Union institutions, namely, the European Parliament and the European Council in 
2006 [3]. 

Digital literacy can be defined as the ability of an individual to use a computer to research, create and 
communicate, in order to achieve an integrated and complete participation at home, at school, at work 
and in society, a skill essential to achieving success in the digital age [4]. The society's rapid change 
has dictated the need for education professionals who can lead the processes of change to form citizens 
better prepared for the 21st century [5]. The growing relevance of ICT and the transition to an information 
or knowledge society has led to the emergence of new challenges for schools and school systems [6]. 
New technologies have come to play a significant role in the individual's participation in society, providing 
access to information and knowledge [4]. The importance of new technologies in contemporary social, 
economic and cultural life has quickly become an important topic in political debate, policy development 
and social science research [7]. The expansion of digital technologies in areas of social, economic and 
personal life has made digital information skills an important factor for success, not only in the labor 
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market, but also in civic and social life [8]. In this context, the teacher, considered an agent of change, 
necessarily has to renew their knowledge, skills and competences [5]. On the other hand, technologies 
have brought changes in the role of the teacher, who must be aware of the need for continuous 
improvements in teaching practices [9]. The teacher's role is essential for their students to trust and 
develop digital skills in order to improve their own learning processes, in order to find the necessary 
motivation to learn in each experience, interaction with others, content and people [10]. The teacher 
meets society's literacy needs by instructing students to acquire the essential skills and competencies 
required for successful social integration [11]. The easy access of students to ICT tools offers ample 
opportunities for the development of these skills, not limited to schools [12]. Educators are under 
constant pressure to improve, innovate and display superior skills in front of their students [13], including 
the use of technology in the teaching context [14]. The literature on the development of ICT skills shows 
that the behavior patterns of teachers also contribute to student learning [12]. Students studying for a 
degree in education are partially prepared to function optimally in the world of advanced technologies, 
however, the author emphasizes the need to train teachers in higher education institutions in order to 
give them the best preparation as teachers of the future [12]. The almost universal use of learning using 
electronic means in higher education requires that students and teachers are equipped with the 
necessary digital literacy skills in order to be able to respond to current challenges [15]. So, in this 
context, this research aimed to consolidate the existing research in the field of digital literacy among 
teachers. 

2 METHODOLOGY 
This study is quantitative and consisted in the development of a bibliometric analysis based on a search 
carried out on March 29, 2021, which focused on publications available in the Scopus database, since 
this multidisciplinary reference database allows the analysis of citations and bibliometric data. The 
technique involves the application of quantitative and statistical analysis to publications such as articles 
and its citations assessing the state of the literature [16]. 

 
Figure 1. Data collection process and PRISMA flow diagram  
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Bibliometric analysis is a set of methods that use a quantitative approach to study or measure the 
research of a given field based on scientific publications indexed in bibliographic databases [17]. In the 
search carried out, only publications that contained, in the title, abstract or keywords, the terms “ICT”, 
“Skills”, “Digital”, “Literacy”, “Education”, and “Teachers” were considered. As shown in Fig.1, 96 
publications were counted. Subsequently, a chronological filter was used limiting the research period 
from 2010 to 2020 being counted 80 publications. Then, the search was limited to “Article” and “Review” 
documents subject to double blind referee (46) published in English, Spanish, Portuguese and French 
(44). Finally, abstracts and, when necessary, the entire text was selected, in order to verify the relevance 
of publications for this research, considering the following criteria: study location, type of study, 
objectives, sample size and contributions, totaling 27 articles (Fig. 1). After identifying the documents, 
the bibliometric technique was used, using the VOSviewer software, version 1.6.16, and using the binary 
counting method that selects only the documents where the terms appear [18]. With the choice of this 
method, 936 terms were identified. In the next step, after defining as five the minimum number of 
occurrences of a term in the total of analyzed documents, 36 terms were obtained. Subsequently, 
VOSviewer calculated 60% of the most relevant terms (22). Finally, irrelevant terms were excluded, 
namely, “paper”, “questionnaire”, “sample” and “analysis”, resulting in 18 terms distributed into 3 
clusters. The bibliometric technique of co-occurrence of terms was used. In this technique, the unit of 
analysis is the publication and the variables are the terms included in the titles, abstracts and keywords. 
These procedures aimed to build a map that displays the associations between the terms and grouping 
them into clusters of thematic areas. This methodology analyses the distance between the selected 
terms, with the shorter the distance between two terms, the stronger the association between them 
[19,20]. On the map, the colors represent the several clusters of thematic areas, and terms with the 
same color are part of the same cluster and, therefore, are more strongly associated to each other 
compared to terms with a different color.  

3 RESULTS 
As already mentioned, 27 publications were selected from the Scopus database. The evolution of 
published articles and citations per year is illustrated in Fig. 2. In the period under analysis, there was 
an average annual growth rate of 17.5% in the number of publications. In 2012 and 2014 there were no 
publications. The year that registered the highest number of publications was 2020 (10 articles). Taking 
into account the number of citations, there was an average annual decrease of 9.2%. the years 2017 
and 2010 stand out with the highest number of citations, with 58 and 50 citations, respectively.  

 
Figure 2. Number of publications and citations per year 

Taking into account the Top-10, the sources which stood out, were (1) Large-Scale Assessments in 
Education (3 articles) and the (2) Revista Electronica Educare (2 articles) both from the Social Science 
and Education areas. The remaining sources registered only 1 published article (Fig. 3). 
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Figure 3. Top-10 of publishing sources 

Taking into account the Top-10 of author affiliation, the first three positions were occupied by institutions 
located in Argentina, Spain and Colombia, namely, Universidade Nacional de Rosário, Universidad de 
Granada and Corporación Universitaria Americana, respectively. (Fig. 4). 

 
Figure 4. Top-10 of author affiliation 

Regarding the scientific areas of the published articles (Fig. 5), seven were identified, namely, Social 
Sciences (67.3%), Computer Science (18.4%), Arts and Humanities (4.1%), Engineering (4.1%), 
Business, Management and Accounting (2.0%), Environmental Science (2.0%) and Energy (2.0%). 

 
Figure 5. Publications by scientific subfield 

Table 1 shows the studies included in the h-index, that is, the number of articles by a given author with 
at least the same number of citations [22]. The h-index totaled fifteen publications in the Scopus 
database. As shown in Table 1, taking into account the methodology used, only two of the articles under 
analysis are of a qualitative nature. A study argues that, in order to make progress in the research and 
development of pedagogies that capitalize on the potential of new technologies, greater consideration 
must be given to how teachers experience digital literacy practices in different domains of their lives 
[23]. In another study, in which the aim was to deepen the knowledge about digital literacy, researchers 
chose to use case studies in an attempt to explain the “why” and “how” of digital literacy [7]. 

The most cited article [1], with 47 citations, is a quantitative study whose objective was to analyze the 
mastery of technologies by students in the last year of the training course of teachers and, at the same 
time, determine the competence levels in the use of ICT. Regarding the dimension "Computer use, 
installation and configuration of software and accessories", future teachers registered above average 
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skill levels, with the exception of knowledge about the compatibilities between hardware and software 
and, also, knowledge of process automation. As for the dimension "Use of the Internet: search for 
information, communication and collaboration tools", the participants registered below average levels in 
the knowledge of sending files via FTP (File Transfer Protocol), in the use of collaborative work software 
and in the ability to coordinate group activities using the internet. Finally, the dimension “Creation and 
editing of documents” had the worst results. In other words, participants have great difficulties in using 
computer software used in the design, creation and modification of databases, images and graphics, 
web pages and spreadsheets. On the other hand, the level of knowledge for creating and editing audio 
fragments, as well as the ability to review and perform operations to improve multimedia presentations 
performed by others, registered levels below average. 

In the most recent study, from 2018 [3], with 28 citations and quantitative nature, the authors developed 
a comparative analysis, based on secondary data, taken from ICILS 2013 (International Computer and 
Information Literacy Study) to identify the determining factors, at school level, of the use of ICT by 
teachers. The study involved teachers from 4 countries, namely, Australia, Germany, Norway and Czech 
Republic. The results showed that predictors differ depending on the education system of each country. 
For example, in Germany, only the pedagogical support of ICT seems to be crucial for its use in teaching. 
In the Czech Republic, faculty self-efficacy plays a key role while, in Australia, faculty participation in 
professional development activities can be identified as relevant. The results also showed a statistically 
significant correlation between the use of ICT by teachers in schools and the CIL (computer and 
information literacy level) of students in Germany, but did not indicate significant effects in Australia, 
Norway and the Czech Republic. 

Table 1. h-index of the literature on teachers' digital literacy, Scopus database 

Ref. Methods 
(sample) Contributions Cit. 

[1] Quantitative 
Cross-sectional 

(n = 482) 

Explores the domain of technical skills in the use of ICT by students in the final 
year of the teacher training course at the University of Murcia (2008-2009). 
Analyzes how the university works in the development of ICT skills in 
professionals in general. Finally, tries to identify and quantify the current levels of 
competence in the use of ICT by future teachers. 

47 

[3] Quantitative 
Cross-sectional 

(n = 43) 

Determines the level of digital competences, in several dimensions, using the 
Common Framework, in secondary school teachers (students of the Biology and 
Geology specialty of the Master's Degree in Secondary School Teaching). 
Respondents revealed higher levels in the “Information” domains, more 
specifically with regard to operations carried out as students and also in “Security 
and Communication”, excluding Digital Data Protection and the preservation of 
Digital Identity. The lowest values were registered in “Content Creation” and 
“Problem Solving”, the dimensions most closely related to the inclusion of ICT to 
transform teaching-learning processes. The knowledge or skills respondents 
exhibit are largely self-taught. Thus, it is urgent to purposefully incorporate the 
relational and didactic aspects of ICT integration. 

28 

[23] Qualitative 
(n = 7) 

Highlights the importance of the teacher's identity for debates on the disconnect 
between digital literacy inside and outside the school, exploring the perspectives 
of teachers in training on digital literacy practices in their personal and 
professional lives. Considers that current educational practice is obsolete and 
argues that there should be an evolution in the research and development of 
pedagogies that capitalize on the potential of new technologies. 

22 

[6] Quantitative 
Cross-sectional 

(n = 4051) 

Analyzes the predictors, at school level, of the use of ICT in schools by teachers 
and determine the Computer and information literacy level (CIL) of students using 
secondary data from the ICILS 2013. At school level, the use of ICT by teachers 
in schools differs depending on the education systems of different countries, 
namely, Australia, Germany, Norway and Czech Republic. 

18 

[24] Quantitative 
Cross-sectional 

(n = 2820) 

Examines teachers' motivations for digital learning in Turkey. To this end, using a 
48-items instrument with an answer option in a Likert scale that assesses teachers' 
perception of the value and relevance of six conceptual themes, namely, attitudes 
towards technology tools, genres and formats; message content and quality; 
community connection; texts and audiences, media systems; and, student-
centered focus. It concludes that digital learning motivation profiles reveal distinct 
identity positions of social science, language arts and ICT teachers. 

17 

1105



 

 

[7] Qualitative 
Case studies 

Proposes a framework for digital literacy, based on sociocultural models of digital 
practice that have the potential to rethink teachers and teaching, as well as 
students and learning, and that simultaneously address the "why" and "how" of 
digital literacy. Highlights the need for practices, learning packages and tools to 
continue to evolve, in close cooperation with their potential users, linking them 
directly to the classroom and schools. 

13 

[21] Quantitative 
Cross-sectional 

(n = 1377) 

Investigates the professional development of teachers related to technologies in 
Germany and the Czech Republic using secondary data from ICILS 2013. 
According to the results, in Germany, teachers skeptical about professional 
development activities in technologies represent almost 85%, while Czech 
professors who are totally opposed are only 38.2%. 

12 

[25] Quantitative  
Cross-sectional 

(n = 82) 

Presents ideas for developing an effective curriculum by developing an innovative 
computer-assisted foreign language (English) learning pedagogy. This study, 
which involved Korean students, intents to help understand this innovative 
pedagogy and, at the same time, promote support to student-teachers regarding 
the effective and creative use of digital technologies. 

11 

As mentioned above, a total of eighteen terms were obtained, distributed over three thematic clusters. 
The first cluster, “Level of digital competences of teachers and determinants” consists of seven terms 
(red color in Fig.6), namely, “area”, “communication”, “communication technology”, “digital competence”, 
“information”, “level” and “training”. This approach covered all publications that used instruments to 
measure the level of digital skills of teachers and identified factors that are determinants of these skills, 
namely, the area of training, the level of education in which teachers work, teaching experience, age, 
gender, among others. A research that involved 482 students from the last year of the teacher training 
degree at the University of Murcia (2008-2009), showed that future teachers did not present major 
problems related to use, configuration and installation of software and dominated most of the web tools. 
However, lower scores were registered in the automation mechanisms, that is, although the person uses 
the technologies, they do not know how to optimize their benefits and as such the effort is greater and 
the performance at work is lower [1]. The level of digital competence of teachers in training was generally 
low [3,26]. 

The results of a study that involved 144 teachers, belonging to the compulsory education of four 
autonomous Spanish communities (Cantabria, Madrid, Galicia and Castilla and León) showed that 
teachers are digitally competent [10]. The same results were obtained in a study that involved 155 
teachers [27] with the aim to understand the meanings attributed by higher education teachers in Spain 
to the type of skills they were applying in the development of innovative educational processes using 
mobile devices. The results of this study indicated that university professors had the necessary digital 
skills that allow them to use mobile devices for the selection of digital resources. According to the 
participants, the innovative nature of the experiences and their level of involvement in innovation and 
improvement projects, allows them to value their communication potential and access to information. 
Other study concluded that teachers in the environmental sciences field also had an adequate degree 
of technological training and, as such, the authors anticipated an optimistic view on the development of 
digital skills in students [28]. 

A study verified to what extent sociodemographic factors and available resources are predictors of digital 
skills and which subgroups emerge as potential targets for interventions, analyzing the interdependence 
of predictor variables [2]. This research, which involved 4988 Finnish teachers, showed that digital 
activity and age explain most of the variation in digital skills, with the effect of age being inverse to the 
level of digital skills, that is, the domain of these skills by the teachers decreases as they age increases. 
On the other hand, it was found that digital self-efficacy and education also emerged as promising 
predictors, highlighting that digital skills are explained more strongly by available resources than by 
sociodemographic factors. 

In a study about the development of digital competences of teachers from a professionalizing school of 
education at a private university in Peru, the authors used the Tourón Questionnaire on Digital Teaching 
Competence as a data collection instrument, consisting of 54 items distributed in five dimensions: 
Computer Literacy, Communication and Collaboration, Digital Content Creation, Security and Problem 
Solving. The results of this study show that teachers have an above-average level of knowledge and 
use of digital skills [29]. User confidence and appropriate training are the main determinants for the 
acquisition and use of ICT skills by teachers [30]. 
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In a study developed in Ecuador with the objective of identifying the teacher profile required in the new 
degree programs within the scope of Education 4.0 (flexible combination of digital literacy, critical 
thinking and problem solving in educational environments linked to real-world scenarios) a descriptive 
and exploratory approach was used and quantitative and qualitative instruments were applied: surveys 
of 337 students; 20 interviews with educational experts; 5 focus groups involving 32 deans, school 
principals, university professors and educational experts. The results made it possible to trace the profile 
of the teacher, as a specialized professional, with skills for innovation, solving complex problems, 
entrepreneurship, collaboration, international perspective, leadership and subordination to society's 
needs [5].  

 
Figure 6. Map of the associations between the different terms grouped into thematic clusters 

The second cluster, “Teachers’ ICT competence and attitudes, and ICT implementation and teaching 
practices”, includes seven terms (green color in Fig. 6), namely, "attitude", "experience", "ICT 
integration", "ICT skills", "implementation", "new technology" and "teacher training”. This cluster relates 
the digital literacy practices of teachers, the difficulties of implementation, with special attention, on 
teachers’ knowledge and attitudes. Both teachers' digital competence and their ICT-related competence 
beliefs are important for the successful integration of digital technology into teaching and learning 
environments [31-33]. According to the literature, teachers who are more confident in their skills and 
knowledge in certain domains are more likely to use these skills in their learning and teaching [34]. A 
study investigated the multidimensional structure of teachers' basic ICT competence beliefs. The 
authors consider to be an essential antecedent to the implementation of ICT in the classroom. The aim 
of this study was to develop and validate an instrument to assess teachers' basic ICT competence 
beliefs in several dimensions of ICT competence. The authors identified six dimensions, namely, 
information and data literacy, communication and collaboration, digital content creation, protection and 
security, problem solving, and analysis and reflection. According to the authors, the six dimensions are 
correlated differently with teachers' attitudes towards ICT, private and professional use of ICT, student-
centered and teacher-gender ICT teaching practices [35]. Other authors add that the area of 
specialization of teachers is associated with digital motivation for learning and for the use of technologies 
in teaching [24]. On the other hand, teachers with better computer knowledge are those who most use 
ICT in the classroom [36]. 

Finally, the third cluster “The use of technologies in the teaching and learning process" includes four 
terms (blue color in Fig. 6), specifically, "learning", "process", "school" and "technology”. This approach 
is associated to the use of technologies in the classroom as an instrument to improve digital learning. In 
learning environments, whether at school or at home, ICT can improve the quality of teaching, learning 
and management in schools, contributing to raising teaching standards. The use of ICT and the 
development of digital skills allow for an improvement in time management, greater confidence, 
development of socio-constructive attitudes [37], increased productivity and improved performance and 
time savings for students and teachers [38]. The use of ICT facilitates interaction between the class; 
promotes active and self-directed student learning, enabling them to plan, supervise and reflect on their 
own learning [27]. Other authors, also, consider the use of ICT in the classroom advantageous, as it 
makes classes more attractive, dynamic and understandable, promotes social interaction, the use of the 
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Internet for research purposes, self-regulated learning and the development of learning networks [39]. 
On the other hand, the use of ICT helps teachers to present materials in a contextual, visual, interesting 
and interactive way [40]. 

4 CONCLUSION 
This study aimed to identify the main thematic areas of research in the domain of teachers' digital 
literacy. For this, the Scopus database was used as data source and the VOSviewer software was used 
to perform the bibliometric technique of co-occurrence of terms, in order to group the existing literature 
into clusters. The results indicate that the extant literature on this topic falls into three different clusters: 
(1) “Level of digital competences of teachers and determinants”; (2) “Teachers’ ICT competence and 
attitudes, ICT implementation and teaching practices” and (3) “The use of technologies in the teaching 
and learning process”. Currently, digital literacy is one of the most important skills. Thus, teachers must 
have the necessary digital literacy skills to be able, on the one hand, to integrate these skills into their 
teaching strategies and, on the other hand, critically assess these tools and platforms so that their use 
can achieve security, awareness and productivity [41]. 

This research had some limitations. In fact, it was supported only by publications from the Scopus 
database. Although, this is considered one of the most comprehensive bibliometric databases in terms 
of peer-reviewed publications, there are other international databases that were excluded. On the other 
hand, in the elaboration of this research, a chronological filter was used that limited the search to the 
period from 2010 to 2020. Additionally, only publications of the “Article” and “Review” type, written in 
English, Spanish, Portuguese or French were considered. However, the rigorous and reproducible 
procedure allows the authors to consider that the information contained in excluded publications does 
not add or substantially alter the conclusions drawn in this research. 

An author emphasizes the need to train teachers in higher education institutions in order to give them 
the best preparation to be able to act as teachers of the future and given the almost universal use of 
learning using electronic means in higher education [11]. Thus, in future research, it is intended to 
develop more in-depth empirical studies, in Portugal, with the aim to determine the levels of digital 
competences of higher education teachers, determining the main gaps of teachers in terms of digital 
competences and identifying factors that facilitate the adoption of technologies in the classroom. 
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Abstract 
The requirements placed on today's generation of students are becoming increasingly diverse. They are 
expected to develop a wide range of skills and competencies outside their specialist knowledge, not 
only during their university studies, but also when they enter the professional world. Particular focus is 
placed on the handling of various subject-related and non-subject-related software products. 

In a collaboration, the Heinrich Heine University Düsseldorf, the University of Wuppertal and the TH 
Köln (University of Applied Sciences) are creating open educational resources (OER) for students and 
developing new materials in the project OER.DigiChem.nrw to support intentional learning in the early 
stages of university studies. Due to the development in recent years, freely accessible educational 
resources enable diverse ways of learning, but are associated with further quality requirements. Basic 
requirements for media didactic learning offers are analysis, design, development, implementation and 
evaluation. The phase-based quality assurance system integrated in the project enables reflection and, 
if necessary, adjustment of the process at different points in time. Furthermore, a long-term 
implementation of the created educational resources can be ensured through a nationwide OER 
platform. 

How can educational resources for the target group of students, with focus on Bachelor students in the 
first and second semester, be prepared to promote learning? Which conditions can encourage 
intentional learning? What social and technical challenges during learning with those materials do 
students face? And what constitutes good educational materials? These kinds of questions are 
fundamental in order to prepare educational resources of quality, so that pedagogical and psychological 
effects on learning are made possible. 

Standardised methodological results are obtained by quantitative online surveys (n>50). Complemen-
tary qualitative guided interviews (n>15) allow a methodological triangulation and increase the validity 
of the research results. 

By conducting an initial online pre-evaluation, we were able to better understand the students' needs for 
video tutorials. Central results pointed towards didactic elements that enhance motivation and learning 
by providing an avatar (60%), the desire for a physical person in the video (74%), and a gender-
independent commenting voice (68%). Based on the results, didactic preparation of the scripts, taking 
into consideration the theory of multimedia learning according to Mayer, and the learning management 
system (LMS) are undertaken. 

Theoretical and methodological elements of media didactics are used for long-term autodidactic learning 
support and competence development. Interactive LMS are used to implement the video tutorials, and 
learning behaviour is supported on a visual and auditory level by practice exercises, forums, and 
learning plan elements. 

As the project continues, the pre-results will be used as basis for further video production and be 
compared with a post-evaluation and guideline interviews after one semester of video use. The objective 
is to meet the changes in professional qualification requirements by means of the socio-technological 
learning approach. By means of the phase-oriented quality management, a common standard is to be 
achieved so that the production of videos and learning tasks is didactic, methodical and enhances 
learning, while supporting the students' social, professional and personal competences. 

Keywords: OER, media didactics, quality management, chemistry, natural sciences, video production, 
research methodology, intentional learning. 
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1 INTRODUCTION 
Today's generation of students is often referred to as "digital natives", and it is assumed that students 
either learned how to use software programmes at some point in school or that they "manage it 
somehow". In fact, many students show a considerable deficit in competences when it comes to dealing 
with digital tools, so that in addition to the student associations of the participating universities, some 
students themselves also approached the university lecturers. These were simple questions, such as 
how to use Office programmes including the embedding of chemical formulae, corresponding chemical 
drawing programmes or special evaluation programmes for data analysis, or the students asked what 
needs to be taken into account when writing a thesis with Office software. 

These competences play a central role in chemistry. If students lack these competences, it not only 
affects subject-specific software but also the effective use of typical standard software. Closing these 
competence gaps can be seen not only as a university-wide but also as a cross-national task, since the 
creation of Open Educational Resources makes a particularly resource-efficient re-use of teaching 
materials possible, and additional learning materials are made available to students while relieving 
teachers. The materials contribute to the expansion of students' competences in the areas of 
"information and data literacy" and especially in the area of "problem-solving competence" [1]. From a 
DigCompEdu A2 quality level [2], teachers can be recommended to look at such materials and to take 
them into account in their courses. 

With a view to competences and the bundling of resources, the Ministry of Culture and Science (MKW) 
of the Federal State of North Rhine-Westphalia (NRW) has decided to set up a new state-wide online 
portal for studying and teaching (Open Resources Campus, ORCA.nrw) in order to make the use of 
existing and future offers of digital teaching as well as learning content and tools more attractive and to 
expand the integration of digital forms of teaching. Video tutorials on the correct, i.e. effective and 
efficient, use of software relevant to chemistry can not only benefit students in self-study, but can also 
be used by lecturers as part of their teaching. 

The project "OER.DigiChem: Development of OER in the form of e-tutorials for competence 
development in the use of digital tools in chemistry" is a joint project within the framework of the funding 
line "OERContent.nrw" of the MKW. As part of the joint project of Heinrich Heine University Düsseldorf, 
the University of Wuppertal and the TH Köln (University of Applied Sciences), the digital needs of 
chemistry students were first identified in order to then specifically promote the corresponding 
competences of students in their basic studies. A central aspect here is the creation of target group 
specific video tutorials, which are made available on the respective learning platforms (ILIAS, Moodle) 
and can be introduced in flanking, curricular integrated courses and then used across modules. 

Different quality assurance mechanisms are taken into account for the project phases of planning and 
conception, creation and evaluation of the materials and their application. Technical quality assurance 
is provided by the IT and Media Centres (ZIM) of the respective universities and universities of applied 
sciences. 

The first step was initially to compile the various software products used by the collaborative partners in 
teaching and student projects and to classify the corresponding digital learning needs of chemistry 
students. 

Generally used software: 

- Office programmes (e.g. Word, Excel, Powerpoint). 
- Image editing programmes (e.g. Gimp, Darktable) 
- Drawing programmes (e.g. Inkscape) 
- Literature management programmes (e.g. Endnote, Citavi) 
- Applications for photography in the lab 
- Literature research in databases 

Special chemistry-related software: 

- Electronic laboratory journals 
- Spectra evaluation programmes (e.g. Mestrenova) 
- Chemical drawing programmes (e.g. ChemOffice, ChemSketch) 
- A learning platform (scheLM) 
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In addition, digital skills are necessary for taking photographs in the laboratory, for example, for pictures 
of laboratory apparatus for publications. Since no software can extract important details from poorly 
taken pictures, in addition to the handling of software, the photo documentation of experimental results 
and set-ups has to be practised. So pictures need to be taken in the laboratory and then processed or 
developed. Apart from safety aspects, the principles of Gestalt psychology for demonstration experi-
ments according to Schmidkunz must be considered [3][4]. Another challenge is a proper illumination 
without shadows or reflections. When creating digital content [5] with a camera, digital competences 
come into play when using a camera or smartphone. Learners have to transfer the content presented in 
our tutorials to their individual end device, as these devices can be quite different in their operating 
concept. 

Central media-didactic questions were, among other things, how do which tutorials best help the target 
group, and how must these be structured in order to cover deficits in a targeted manner? Which software 
products are used at the respective locations, where are overlaps, which focus should be set? These 
and other questions will be answered in the next chapters. 

2 METHODOLOGY 
The goal of our project is to increase the competences of students regarding the use of (chemistry 
related) software. A central aspect of our project is the production of video tutorials for self-study 
courses, which integrate the videos in an e-learning environment, such as Moodle or ILIAS. In order to 
maintain the same quality, all videos should follow common layout guidelines and standardised technical 
and didactical guidelines. Prior to our first regular video production, we produced video prototypes in 
order to evaluate several didactic aspects. 

The considerations go hand in hand with standardised quality management. Quality assurance within 
the project occurs on different, corresponding, and mutually influencing levels. On the pedagogical-
didactical level, the theory of multimedia learning according to Mayer [6] forms the groundwork and is 
complemented by the design-oriented media pedagogy according to Kerres [7]. A special focus is on 
the cross-location quality standard of the scripts (same intro/outro, tip and hint design in each script, see 
Fig. 1) and the video tutorials. For this purpose, templates for DaVinci Resolve were created. As a result, 
a uniform standard is ensured. 

 
Figure 1. Standardised templates: Here tip. 

On the user interface dimension, the focus is on usability, especially accessibility, as well as the design 
of the LMS content with a very similar design at all locations. Quality assurance on the part of the ORCA 
platform of the state of NRW is ensured by a specially created quality assurance instrument, which is 
implemented on the basis of the 22 scales (15 pedagogical-didactical and seven technical dimensions) 
of the Hamburg model [8] as well as by peer review procedures and peer feedback on the platform itself. 
However, the final operationalization of ORCA.nrw is still in progress. The successful implementation 
on both described levels was already shown in the pre-evaluation. 44 students indicated that the 
graphical elements and examples of use were sufficient/appropriate and that there were no elements 
that interfered with learning (see Fig. 2). 
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Figure 2. Satisfaction with the graphic design. 

Quality assurance is realized and ensured across locations in the evaluation design for both quantitative 
and qualitative research. The use of LimeSurvey as online questionnaire software was able to guarantee 
the randomisation of the videos, anonymity, fairness, objectivity as well as other quality criteria of 
psychological research by evaluating the questions from Tab. 1. After the post-evaluation, transcripts of 
the interviews (>15) can be generated using MAXQDA software, independent of location and time. The 
evaluation method (grounded theory) can be immediately selected and used. A major advantage is the 
integration of the categorizations and the analyses of the online questionnaires using SPSS, so that a 
comparison of thematic overlaps is automatically taken over by the software. Online questionnaires fulfill 
various quality dimensions as an evaluation tool, including usability, since accessibility is independent 
of location and time and does not present any visual hindrances in terms of font size and type. 

Table 1. Questions of the conducted survey of the students. 

Question type Question 
Socidemographic data 1. How old are you? 
 2. What gender are you? 
 3. What is your native language? 
 4. What is your highest degree to date? 
 5. What degree are you currently pursuing? 
 6. What year of your current degree program are you in? 
Didactic elements 1. Tick in the appropriate place for you: The graphic elements 

shown help me to grasp the video - Tip/Exercise/Note 
 2. In the video I prefer: (keyboard/key combination) 
 3. In the video I prefer: (spotlight/yellow background) 
 4. I find the video design: (appealing yes/no) 
Natural person or avatar 1. In the video I prefer:  (avatar/speaker)  
 2. In the video I prefer: (voice type) 

3 RESULTS 
Increasing the competence of students by means of e-learning is a growing process that requires 
continuous monitoring of the LMS in order to be able to adequately map the learning process and 
success, but also any problems that arise (of a technical and content-related nature). Standardized 
evaluations (online questionnaires) and qualitative guided interviews are intended for this purpose. In a 
first pre-evaluation, different dimensions were reproduced, which are partly oriented on the dimensions 
of LORI [9] (in the post-evaluation, these will be included completely). The focus was on the dimensions 
Content Quality, Presentation Design, and Accessibility, so that a uniform, cross-locational standard can 
be defined, which is oriented towards the needs of the students, the technical quality can be guaranteed 
(technical problems can be solved, presentation on different devices, etc.) and didactic elements can 
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be used as a learning-supporting medium during the ongoing process. Individual key areas are 
addressed in the following. 

3.1 Speaker 
The design of our videos follows strict rules: They always start out with a short introduction, in which the 
learning outcomes are defined (< 30 s). During this period the speaker is visible in front of a neutral 
background. The second part teaches the skills to use the specific software. During this time the speaker 
is not visible. Instead the actual software is shown and the actual problem is solved step by step and is 
explained by the speaker off-screen. This part is complemented by tips (see Figure 1), hints and tasks 
in some videos and each video closes with a short summary with the speaker visible once more.  

The role and appearance of the speaker were important design elements, which were intensively 
discussed and evaluated: (i) Should two speakers (a teacher for the introduction and summary, a 
teaching assistant (TA) for the main content part) be used or only one, (ii) in case of only one speaker 
should the TA be on screen, which might be problematic in respect of the right to the own picture, or 
should an avatar be used instead and (iii) should students be addressed formally or informally (in case 
of two speakers, with a possible differentiation between teacher and TA)? 

3.2 Mouse and Key Combinations 
Using software often involves mouse actions and certain key combinations in order to get some work 
done. For that reason, it is important to accentuate mouse movement, mouse clicks and key down 
events. In principal any screen recording software allows to follow mouse movement. However, it is 
often necessary to focus the attention of the spectator to the mouse. For this purpose, there are several 
options to highlight the mouse for certain periods of time during the videos. The popular screen-
recording software Camtasia, for instance, offers the following options to achieve this goal: cursor 
highlight, cursor magnify and cursor spotlight, as shown in Fig. 3. 

 
Figure 3. Spotlight highlighting cursor actions. 

Not only the mouse movements are important, but the mouse clicks are as well. Here professional 
screen recording software allows to include an artificial sound effect for any click. 

Key presses cannot be directly captured during screen recording. However, efficient use of software 
requires the use of shortcuts. Such shortcuts can be pressing a single key or in some cases two or three 
keys simultaneously. For efficient teaching a graphic representation of the key combinations used is 
necessary. For this purpose, either a complete keyboard or the used keys can be superimposed onto 
the recording. 

3.3 Evaluation 
For evaluation purposes we produced three videos prototypes depicting the different speaker scenarios. 
Each student was shown one of the three videos and then, from the other two scenarios, the intros only. 
The video, and consequently the shortened scenarios shown, were selected at random. 

More than 88 students took part in this evaluation, spread over all three partner institutions. 

With regard to the design of the video tutorials, the results of the online survey on the developed 
prototypes were analyzed to answer the above questions and used as a basis for the development of a 
correspondingly optimized template for follow-up video productions (see Fig. 1). The students of the 
surveyed cohort (of which 57% were female and 42% male) were in their first (61%) and in their second 
year (26%) of study, i.e. in the study phase for which the video tutorials are intended. From the 
responses of the 88 fully completed questionnaires, it can be deduced that the introduction and 
conclusion of the video tutorial by a real person as a guiding figure is clearly preferred (74% agreement) 
over an avatar. It is irrelevant for the students whether this person is female or male. 68% of the 
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respondents did not indicate a preference for a male or a female explanatory voice in the main part of 
the videos. A talking Erlenmeyer flask used as an avatar was considered too childish, instead it is shown 
as an image for special hints in the video. It should be noted at this point that the use of an avatar would 
solve the problem of a possible refusal of the depicted persons to have their images used after the fact. 
Nevertheless, it cannot take diversity considerations into account. Using only one avatar raises issues 
of gender, age, ethnicity and other attributes that cannot be reflected equally in one single avatar. 

The students voted for the real person appearing in the video´s introduction and conclusion to also 
provide the explanatory voice for the content presented in the screencast. During preparatory 
discussions, it was decided to use a student rather than a lecturer as the real person in the screencast 
and in the opening and closing sequences. This served as the basis of the users' orientation towards 
their peer group or an identification with the depicted person and meets with humans' preference for 
social learning among peers. For the same reasons, the more informal German "Du" is used in the 
videos instead of the more formal German "Sie" for addressing the viewers. 

Regarding the use of graphic elements in the videos 77% of the respondents prefer the illustration of a 
keyboard to a pure key combination (23%), as exemplified in Figure 3. This can make it easier to find 
the corresponding keys on one's own keyboard. At this point, it should be noted that the illustration in 
the video can only be exemplary in view of different keyboards when different systems are used by the 
students. 

 
Figure 4. Graphical representations of key combinations. 

Although real people are preferred for framing the videos, 60% of the respondents like the use of an 
avatar as an additional graphic element, e.g. for marking tips, exercises and mnemonics. To highlight 
important control fields in the software presented in the videos, a spotlight and a half-transparent yellow 
background were tested. 86% of the respondents preferred the use of the spotlight, 10% the yellow 
background. This follows the considerations of accessibility. 

64% of the students used a PC or laptop, while 25% used their smartphone to complete the 
questionnaire, including the videos to be viewed. Since the latter is one quarter of the cohort, it is 
necessary to show all relevant content in the so-called "safe area" of the video. Otherwise important 
content could be cut off by the device. 

A total length of the videos between two and three minutes was considered favourable. Therefore, more 
extensive topics in the self-study course will be divided into several shorter videos. 

The assessment of needs of various software products as well as the classification of general and 
chemistry-specific digital needs of chemistry students, which was carried out by discussions among the 
collaborative partners and in exchange with students, led to the decision for the software indicated in 
chapter 1 Introduction. 

4 CONCLUSIONS 
The importance of quality assurance is also discussed in the appropriate literature [10]. Particular focus 
is put on the thematisation of quality during production, peer review, and community feedback. In the 
OER.DigiChem.NRW project, peer review is realized by distributing the work packages between small 
groups. In order to achieve a uniform quality standard, the scripts are each edited by members of at 
least two universities. Thus, professional as well as didactic evaluations can be done uniformly. By 
means of the community feedback in the LMS, in the form of attended and unattended forums, content-
related, organizational as well as student matters and wishes can be expressed and answered by staff 
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members. The post-evaluation, with a special focus on learning success and usability, will be based on 
the scales of LORI [9].   

At the stakeholder level, cross-site project management is fundamental. Particular focus is placed on 
continuous communication between the small groups and, as far as possible, all project members in a 
four-week rhythm. The centralisation of communication and overall coordination to a research assistant 
is proving to be a central component for an unobstructed process. The use of different professional 
competences of the actors is a distinct feature, which has been especially apparent in the 
communication with other projects funded by ORCA. This allows the use of existing resources and 
competences, which can increase the effectiveness and efficiency in the entire project cycle. 
Accompanying this is the adherence to current technical standards, which is realized through the 
collaboration of the ZIM in the project. 

Challenges lie mainly in updating and adapting learning content and software. Screencasts are created 
from the most current versions of the software used. Changes in how the software can be operated are 
not the responsibility of the project members and cannot be influenced. 

Accessibility must be considered not only in terms of the project, but also in relation to the outcome, 
which is why further considerations regarding the placement of subtitles are already being considered 
during production. Identification of possible barriers as well as accessibility of video tutorials without 
knowing the needs of people with disabilities is challenging. Instructions can be obtained from the 
guidelines of the International Organization for Web Standards, which list barriers such as the use of 
lower contrast, redundant information, or poor quality of the media [11]). As already described, changes 
in production and software selection have arisen in the project, so that accessibility must be regarded 
as a continuous process. 

Concluding remarks should be made regarding the transition from school to university: The intended 
target group of students in their first two years of study, who are enrolled in the subjects of chemistry, 
teaching chemistry or basic natural sciences, enter university with very different previous knowledge 
and digitalisation-related competences. Apart from the DigCompEdu [2] reference framework at the 
European level, there are educational guidelines given out by the ministry of education, that provide 
clear descriptions, intended as standards, of the digitisation-related competences that students must 
have at the end of their school career [12]. However, there is a wide gap between reality and the 
educational policy claim. This is also due to the fact that not all school teachers have the skills for 
teaching the necessary competences (yet). This is why teacher training plays an important role in the 
entire educational system. Due to the heterogeneous abilities of the students, the design of self-learning 
environments intended by the project is fundamental, as individual elements to adapted to the students´ 
individual needs can be used. 
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Abstract  
Since 2006, the innovative national education project is being implemented in Russia which is the 
establishing of Federal universities. Thus far, there are ten Federal universities in Russia that interact 
actively with each other through a certain association – a Club called «the Great 10/the Club of 10» or 
«G-10». According to main ideas of the project Federal universities are not just a simple merging of 
regional universities. They should introduce completely novel modalities of educational marketing such 
as training of modern qualified staff for the field of administration and management, economics, and 
science; basic and applied scientific research in priority areas; effective collaboration with the Russian 
Academy of Sciences and regional business structures; promotion of a strong international cooperation. 

There is no doubt about political, economical or sociocultural relevance of the project to the improvement 
of Russian educational system. At the same time, it should be mentioned that the process of 
implementing the project was accompanied by a number of challenges at the domestic level in almost 
all of the universities. The challenges were generated by consolidation of similar structures with 
significant educational, personnel and technological divergence. To a large extent, this process has 
affected general-studies departments such as of Physics, Mathematics, Chemistry, Foreign languages 
and others. The heterogeneity of staff and pedagogic approaches to the organization of the educational 
process did not always contribute to the establishment of a coherent system of substantive training in 
relevant disciplines.  

The article suggest a possible course of action to be taken to solve some encountered challenges using 
the cluster approach methodology which is shown by the example of work of the Department of Physics, 
Far East Federal University (Vladivostok, Russia). The concept of educational cluster «Department of 
Physics of the Federal University» was introduced. The article also proposes its structure which consists 
of three components: educational-methodological, tutoring and technological domains. The functionality 
of each domain, as well as possible interaction mechanisms within the cluster structure are described. 
Technological means of designing ontology of educational field «Physics» are presented, that is the 
graph method accompanied by the usage of quantitative methods of physical content integrity and frame 
method, all of which allows illustrating the semantic complexity of physical knowledge. The article 
justifies the feasibility of cluster organization of the work of the Department of Physics to create a positive 
emotional background in a «teacher-student» relationship system. Prospective directions of the 
proposed cluster targeted towards building additional paths of interaction within the cluster as well as 
towards broadening its structure are discussed. 

Keywords: Federal university, cluster approach, educational cluster «department of physics of Federal 
university», cluster domain, cluster navigation. 

1 INTRODUCTION 
In the Russian Federation an innovative national educational project, the establishment of federal 
universities, was first launched in 2006. In September 2009, the Interdepartmental Working Group for 
Priority National Project "Education" under the RF President's Council for Priority National Projects and 
Demographic Policy, approved the "Concept of Establishment and State Support for the Development 
of Federal Universities" [1]. According to the main ideas of this Concept federal universities are not a 
simple association of a number of regional universities. They should implement fundamentally such a 
new forms of educational marketing as training modern specialists for management, economy and 
science; conducting fundamental and applied research in priority research areas; effective interaction 
with the Russian Academy of Sciences and regional business structures; development of active 
international cooperation. It is noted that the strategic mission of the Federal University is to form and 
develop competitive specialists in the federal districts through the creation and implementation of 
innovative services and developments. Today there are ten Federal Universities in Russia (at least one 
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in each Federal District). Due to the territorial remoteness the Federal Universities are actively 
cooperating and formed an association of Federal Universities - the Club of Ten, or G-10 in 2013. In the 
process of establishment and the first years of operation all federal universities faced a common problem 
which is illustrated by the example of Far Eastern Federal University.  

2 METHODOLOGY 
On April 2, 2010 the first and the only one in the Far Eastern Federal District, Far Eastern Federal 
University (FEFU) was established in Vladivostok uniting four universities - Far Eastern State University, 
Far Eastern Technical University, Pacific State University of Economics and Ussuriysk State 
Pedagogical Institute [2]. The significance of this educational process seemed obvious. The Primorsky 
Territory was declared a priority zone of economic development. The training of specialists for territories 
of advanced development should contribute to strengthening of economy and the social sphere of the 
federal district. In addition, most of the Far Eastern Branch research institutes of the Russian Academy 
of Sciences are concentrated in Vladivostok. They should create high-tech research centers with unified 
mechanisms of interaction between science and education on the basis of FEFU. The foreign policy 
expediency of creating FEFU was obvious due to the fact that such powerful countries in technology 
and education such as Japan, South Korea and China are located the Pacific region. Therefore, in order 
to attract foreign students as well as to train own specialists competitive for APR countries employers it 
is necessary to implement unified approaches to the educational program’s formation both world-class 
and regionally focused ones.  

However, it should be mentioned that the process of establishing FEFU did not go smoothly. First of all, 
the absence of a reasoned policy on the expediency of this normative act caused a negative attitude 
towards the unification process among the faculty and staff of all four universities. A number of 
universities were teaching the same educational programs and some questions about the elimination of 
a number of educational programs and relevant departments were raised.  

In the early years of FEFU's existence as a single educational conglomerate almost all of the structural 
units experienced "growth points disease". This process mostly affected the general education 
departments - physics, mathematics, foreign languages and a number of others. For example, the total 
number of staff in the united Department of Physics (since 2016 - the Department of General and 
Experimental Physics) is 56 people, the united Department of Higher Mathematics (since 2016 - the 
Department of Algebra and Mathematical Analysis) - is 63 people.   

Each educational structure included teachers from all four universities. Over the years each university 
has accumulated certain traditions of the educational process and there have been different structures 
of subject training in the related disciplines. For example, the course of physics for engineering and a 
number of natural science specialties has always been considered as fundamental and systematic in 
the structure of professional training. At the same time for a number of economic medical and 
humanitarian profiles this course was represented by a very insignificant number of lectures or even 
marked as an elective course. The same situation can be observed regarding mathematics and 
computer science courses. Even more significant structural and educational divergence characterizes 
the situation in the FEFU English Department (85 teachers). This department was created by the 
Rector's order as a result of the merging of three departments with traditionally rather diverse targeting: 
the Department of Professional Foreign Languages, the Department of Professional Translation, and 
the Department of English for Economics. 

Thus, in the first years of the unified general education departments functioning in the Federal 
Universities, certain disputes in the educational process both on the content and technological levels 
have emerged. In this paper, one of the possible solutions to this problem will be proposed on the 
example of organizing the work of the Physics Department. 

The meetings with colleagues at the conferences devoted to modern problems of physics education in 
universities [4] allow us to state that the described problems are common for all ten federal universities 
in the Russian Federation. It has been suggested that under the conditions of multilevel educational 
process at federal universities, the search for effective solutions to optimize the system of subject 
training in physics is actualized. All scope of modern scientific methods: system and situational 
approaches [5], various qualimetric approaches [6] and a number of others are being used. 

The cluster approach methodology has a great potential for "smoothing" various diversities in the work 
of a multistructure association. This system approach was first proposed by Harvard Business School 
Professor M. Porter to solve the problems of improving regional competitiveness [7]. Currently the 
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methodology of the cluster approach is the basis for economic development of the Russian Federation. 
The principles of organization and formation of clusters mechanisms to support their development are 
outlined both in scientific research [8, 9] and in methodological recommendations on the implementation 
of cluster policy in the subjects of the Russian Federation. Despite the fact that the ideas of the cluster 
approach are most widely implemented in the economy, they are successfully extrapolated to other 
areas of social life including higher education. The scientific and pedagogical literature interprets the 
semantics of the definitions "educational cluster" and "pedagogical cluster" in sufficient detail [10,11]. It 
presents specific examples of implementing the cluster approach methodology both at the level of 
regional educational structures, as a means of network and information management of educational 
flows [12] and as a real tool to organize partnership between universities and employers [13]. 

The performed studies describe the structure and interaction mechanisms of traditional "external" 
educational clusters ("school-higher education", social partnership, networking, etc.).  This article 
introduces the methodology of "internal" cluster development which is oriented to ensure the consistency 
and integrity of the discipline training infrastructure using the Far Eastern Federal University Department 
of Physics as an example.  

3 RESULTS 
The educational cluster will be seen as a set of social partners (subjects of educational process) 
interacting successfully within the whole cluster. In accordance with the stated concept the Department 
of Physics at Federal University can be regarded as an educational cluster of organizational type. All 
subjects of the educational process (teachers and students) are united by a common goal - providing 
and receiving high-quality educational services in physics. Besides the cluster organization of the 
Department of Physics at the Federal University will allow to develop the pedagogical achievements of 
all the universities included in the united Department. 

Describing a possible structure of educational cluster "Department of Physics at Federal University" the 
target orientation of the introduced cluster should be taken into account. It is reasonable to present its 
structure in the form of three components: teaching and methodological, tutoring and technological one 
as a translator component. It is clear that the proposed names are rather conventional and determine 
only the general direction of cluster functioning.   

As it has already been mentioned, a very diverse system of physics education has emerged in the 
Federal Universities. For example, FEFU has 43 enlarged groups of training areas and more than half 
of them include a physics course in their professional training structure. The total workload of the 
discipline varies from 72 to 396 hours and there is a steady downward trend. In a number of courses, 
the lecture course of physics is reduced to 8 hours which, in fact, just outline the studied issues. The 
replacement of traditional lecture courses by digital ones seems to be very controversial due to the 
specific nature of physics teaching material. Physics knowledge is strictly organized and logically 
constructed. Only a dialogue between a teacher and a student creates an active learning environment, 
which makes students appreciate the logic and integrity of physics knowledge. Under the conditions of 
great temporal and consequently content divergence of physics education system in different training 
areas at Federal Universities, it seems reasonable to develop an ontology of physics subject area. It 
allows "fixing" the structure and common terminological base of physical knowledge to be studied. The 
function of the first pedagogical component of the cluster should be focused on searching for effective 
means of classifying and systematizing scientific knowledge of physics around the core ideas of the 
higher form of physical knowledge, which is the physical picture of the world.  This work is undoubtedly 
archaic and it should involve the most experienced teachers who not only have extensive pedagogical 
experience but also skilled in the methodology of physical knowledge and the principles of its cognition. 
The physical knowledge offered to students for assimilation should be presented in the form of complete 
blocks of educational information on the one hand - keeping integrity of physical knowledge, on the other 
adequate in its volume to the real workload of the discipline in the given training area. The choice of 
technological means for structuring physics training information for example designing the ontology of 
the educational field "Physics", can be quite varied. It is both the graph method using quantitative 
methods to determine the integrity of physical content [14] and the frame method that allows mapping 
the semantic complexity of physical knowledge [15], which is rather widely known in pedagogical 
research. The use of T. Kuhn's concept of scientific revolutions is of great interest. Kuhn's concept, 
which allows organizing virtually the entire body of physical knowledge in the form of two interrelated 
blocks: the scientific paradigm and scientific knowledge of the physical picture of the world [16].   
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Representatives of this cluster component also work on systematization and adjustment of didactic tools 
to support the educational process at all stages of knowledge control: midterm, intermediate and final.  
Due to the above-mentioned tendency to reduce the number of hours allocated for physics learning, the 
structure of subject training excludes practical classes. The traditional forms of current and interim 
certification are taken out of the scope of classroom work. Therefore, there is a need to develop high-
quality educational materials for self-students studying: methodical instructions for solving physical tasks 
with examples of their solutions, banks of tasks of different complexity levels, high-quality test tasks for 
different sections and topics of physics course. It is obvious that every qualified teacher has the 
necessary nomenclature of methodical materials in his scope. However, a steady tendency to 
enlargement of lecture streams on physics demands certain unification and systematization of available 
resources.  

The availability of unified approaches to the formation of the lecture course content and to the 
development of the didactic support of the educational process in the department portfolio significantly 
increases the pedagogical mobility of teachers, which is very relevant for a federal university. Moreover, 
as the results of the work of subject commissions of academic debt which is a necessary attribute of 
modern organization of the educational process, show that this approach largely unifies this procedure 
and ultimately reduces the "degree" of dissatisfaction among teachers and students. 

In modern conditions it is extremely important to have a component designated as tutor in the structure 
of departmental cluster. It is the fact that the system of relationships between teachers of physics 
department and students in the discipline is not always formed from the position of pedagogy of 
cooperation. There is a complex of reasons for this: the complexity of the subject material, students' 
attitude to the course itself, high requirements to the level of knowledge assimilation, and a large age 
gradient (average age of teachers in physics departments is 57 years), etc. The opportunity opened now 
in practically every higher education institution for students to express their opinion about the teacher 
confirms this thesis. It is clear that students' feedback is quite subjective and not always reliable and 
every teacher should not focus his/her professional activity on 'liking' all students. The author's huge 
experience in the conflict commission allows us to say that often students' complaints can be 'stopped' 
within the department. This component of the cluster should be composed of teachers with high 
tolerance empathy and self-reflexivity.  It is advisable to include representatives of this cluster 
component in the subject commissions for elimination of academic debts, as these procedures are often 
accompanied by a rather negative emotional background.  

Naturally, the function of this component of the cluster is not defined by conflict resolution only. The 
physics course starts in the first year when students are not yet fully adapted to the rules of the 
educational process in the university and are not fully aware of the "geography" of the campuses and 
have many questions not directly related to the process of physics teaching. Unfortunately, the tutoring 
system of teacher-student relations is currently in decline, so the presence of the tutor support system 
within the educational cluster structure of the Department of Physics should certainly contribute to 
creating a positive emotional background within the physics subject training system.  

For the whole cluster to be successful, the interaction mechanisms between all partners should be 
strictly defined. The pedagogical process more than any other is subject-oriented. Therefore, verbal 
means of communication between the partners who are united in the cluster are extremely important. 
However due to temporal and territorial separation of the representatives of the above-described 
components of the cluster "Department of Physics of the Federal University", the main mechanism of 
their interaction is network communication. The representatives of the third component of the described 
cluster the component-translator are engaged in the development and regulation of interaction routes 
between all cluster subjects.  All the necessary information for the organization of educational process 
is presented on the departmental website: schedule of educational process, all educational and 
methodical materials recommended for implementation, network "question-answer" page is functioning. 
There is a possibility of both closed (only for teachers to discuss proposed teaching materials) and open 
network traffic for both teachers and students. Senior students sometimes make quite sensible 
comments both on the organization of the learning process and on substantive issues.  

Another activity of the technological component of the described cluster could be the development of its 
own tools for informatization of the educational process in physics. It is clear that this work is specific for 
each department and is determined both by the availability and configuration of hardware and software 
and by the qualification of programmers.  

For example, the Department of Physics at Far Eastern Federal University has chosen two priority areas: 
the development of a system for simulating laboratory work [17] and the development of an automated 
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system for comprehensive monitoring of students' knowledge of physics using CASE-technologies. All 
the information resources are placed on the university-wide Blackboard platform, and every teacher and 
student can use them in a convenient mode. 

4 CONCLUSIONS 
It is obvious that the introduction of the cluster organization of the Physics Department at the Federal 
University does not imply the complete unification of the teaching activity of all teachers. Each teacher 
has his/her own unique experience and viewpoint on educational activities. Pedagogical activity is both 
normative and original which leads teachers to search for new forms of educational process 
organization, ways of its technologization, variability of pedagogical communication, so each teacher 
determines his/her own route of interaction within the educational cluster. The proposed type of teachers' 
association is seen as an active environment in which everyone can interact with a partner, mutually 
using his/her intellectual and pedagogical potential for the benefit of a common goal. Thus, this type of 
interaction is not only a form of structural association into a single system of educational partners, but 
also allows, given the specifics of each teacher's pedagogical self-identity, to contribute to its 
improvement and development. 

According to a number of criteria proposed in the literature [18] to assess the effectiveness of 
educational cluster functioning, such as consistency of all participants of educational cluster, availability 
of information resource and some others we can state a certain stability of the proposed cluster structure. 
The considerations expressed in this paper regarding the possible "regulations" of the physics 
department can be used for organizing the educational process in other general education departments 
as well. 

At the same time a number of possible improvements both within the cluster communications and in the 
structure of the cluster itself can be seen in the future. For example, the increase in the number of 
international students studying at Far Eastern Federal University stimulates the search for additional 
routes of interaction between the subjects of the teaching and tutoring components of the cluster. 
Considering that almost all general education departments at Federal Universities have research 
departments with close links to the Academy of Sciences and industrial enterprises in the region it seems 
advisable to discuss the possibility of forming research and education clusters within Federal 
Universities in the future. 
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USING PADLET TO FOSTER CROSS CULTURAL 
COMMUNICATIONS: A PILOT PROJECT IN CHINA AND ISRAEL 
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1 Ruppin Academic Center (ISRAEL) 

2Guangdong Technion Israel Institute of Technology (CHINA) 

Abstract  
Academic communications courses, whether online or face-to-face, can provide opportunities for 
learning and personal growth beyond presentation and writing skills and language development in the 
case of second language environments. This article presents our insights from the results of our cross-
cultural communication exchange project and an analysis of student posts for the degree of “cultural 
exchange and learning” that took place in the virtual setting. We will also discuss project design, 
challenges faced, student feedback and best practices in order to support educators who may be 
inspired to integrate these learning experiences in their courses. 

Our main goal was to foster global competencies such as cultural appreciation through direct contact 
and learning, the ability to communicate across cultures and to increase awareness and sensitivity to 
cultural differences. To achieve these goals we developed and implemented a joint China/ Israel cross 
cultural communications project using Padlet, a free virtual bulletin board. 

The project took place in fall 2020 in a blended classroom and online learning environment with 
undergraduate business students in Israel and in an online learning environment (“live” lectures via 
zoom) with undergraduate engineering students in China. Working in class (virtually) students and 
instructors logged onto the platform and the instructor monitored the live postings on the virtual bulletin 
board. Using the Padlet platform, students exchanged information and shared ideas on predetermined 
categories, including: introductions with photos, favorite tourist spot, simple language teaching, 
description of a secret skill and an open question. We modeled each category with a personal post to 
illustrate the depth of content required. Every post from a student in one class required a reply from a 
student in the other class. 

The Padlet project proved to be a successful way to introduce each class of students to the other, both 
on a group and individual level. There were over 200 individual posts, with an average of two replies per 
post. While many initial postings were uniform in content, creativity and conversations emerged on a 
wide variety of topics. Cultural curiosity and cultural learning were fostered. Although two posts needed 
to be moderated due to unintentional inappropriate content, cultural cues were quickly learned and 
adapted into practice. 

Although the goals of the project were met, there were challenges along the way. These challenges 
included initial shyness on the part of the majority of Chinese students, logistical challenges of working 
across three time zones, language issues, and some cultural biases that needed to be addressed on an 
individual and group basis. 

Keywords: China, Cross Cultural Communications, Israel, Padlet Online learning platform, Web 2.0 
teaching tools.  

1 INTRODUCTION  
Academic communications courses, whether online or face-to-face, can provide opportunities for 
learning and personal growth beyond presentation and writing skills and language development in the 
case of second language environments. This article presents our insights from the results of our cross-
cultural communication exchange project and an analysis of student posts for the degree of “cultural 
exchange and learning” that took place in the virtual setting.  

During the Covid-19 teaching environment academics around the world were abruptly forced into an 
online teaching environment which encouraged much creativity and collaboration [1]. However, there is 
a long tradition of using online learning and online learning platforms, especially when cross-cultural 
collaboration and building cross-cultural communication skills are goals [2,3]. 
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As teachers of Academic English Language courses in Israel and China, we felt it was important to 
provide our students with authentic opportunities for English language learning and personal growth 
beyond our individual classroom teaching settings, especially given the decreased opportunity for face-
to-face interaction due to the global pandemic. Based on our personal experiences in previous global 
exchanges, and the literature on the advantages of the Padlet Web.2 platform [4] we believed that our 
learners would be less self-conscious and less anxious when interacting in English with other nonnative 
speakers in an online environment. We chose to set up an asynchronous telecollaboration project on 
the interactive collaborative bulletin board, Padlet. 

Padlet is a “free interactive web application that “provides a virtual wall and collaborative space 
accessible from an Internet-enabled device” [5]. In fact, it is a web browser based digital notice board 
that enables participants on the board to post text, images, links, videos, and documents, all collated on 
a "wall" that can be made public or private. We chose Padlet as the tool for this many to many student 
exchange as we wanted all of our students in China and Israel to be able to read and respond to a range 
of clearly categorized topics.  

An additional value of this asynchronous communication for language learning is that it provided our 
learners with that time to reflect on their communication and to plan their content. This was not an e-pal 
exchange between pairs of students, nor was this a threaded discussion rather it was a series of topic 
related posts that encouraged students to express themselves in written, audio and visual format. Two 
other important aspects were key to choosing Padlet among many online collaborative tools available. 
First, student do not need to open an account to post and two, it was available to Chinese students.  

Our main goal was to foster global competencies such as cultural appreciation through direct contact 
and learning, the ability to communicate across cultures and to increase awareness and sensitivity to 
cultural differences [3]. To achieve these goals, we developed and implemented a joint China/ Israel 
cross cultural communications pilot project. 

The project took place in fall 2020 in a blended classroom and online learning environment with 
undergraduate business students in Israel and in an online learning environment (“live” lectures via 
zoom) with undergraduate engineering students in China. Working in class (virtually) students and 
instructors logged onto the platform and the instructor monitored the live postings on the virtual bulletin 
board. Using the Padlet platform, students exchanged information and shared ideas on predetermined 
categories, including: introductions with photos, favorite tourist spot, simple language teaching (Hebrew, 
Mandarin and a few posts in local dialects), description of a secret skill and an open question. We 
modeled each category with a personal post to illustrate the depth of content required. Every post from 
a student in one class required a reply from a student in the other class. 

Although the goals of the project were met, there were challenges along the way. These challenges 
included initial shyness on the part of the majority of Chinese students, logistical challenges of working 
across three time zones, language issues, and some cultural biases that needed to be addressed on an 
individual and group basis. 

This paper is organized as follows, first a description of the project set-up will be given in the 
methodology section. The results section will provide examples from the board and how they reflected 
student learning and understanding. Finally, the conclusion will provide the key take-aways from this 
project and provide some possible avenues for future collaboration. 

2 METHODOLOGY 
The planning for the project and the project itself was completed entirely on zoom. From the literature 
we know that planning for online projects, especially cross-cultural ones is a vital step that needs careful 
consideration and reflection [6,7,8]. The asynchronous nature of Padlet was helpful as instructors and 
students were in Canada, China and Israel. In order to plan our telecollaborative project we met on zoom 
to discuss learning outcomes, project technology, topics, rules, logistics and more. The decisions made 
during these meetings were finalized and presented to the students in a project document in both 
classes. The three main learning objectives of the telecollaborative project were as follows: 

1 Students will be able to communicate in written and spoken English to exchange information with 
their peers from China and Israel. 

2 Students will be able to present clear and concise information in order to teach, enrich, inform 
others about their local culture. 
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3 Students will be able to use appropriate English language register, tone, vocabulary and in a 
range of topics. 

We scheduled the project for a total of 5 weeks of asynchronous work during the semester between 
November- December 2020. In Israel universities were closed for on campus education and classes 
were on zoom. In China, students were on campus in China, but the instructor was in Canada and their 
classes were also given on zoom. In Israel students were motivated by a 10% project participation grade 
and participation was mandatory. Given the shyness of many Chinese students it was decided to make 
the project voluntary, with participation included in their general class participation grade. Rubrics were 
provided to guide students to create original and thoughtful posts in all five categories. These posts and 
replies to posts needed to use full sentences and provide meaningful content. 

The communicative interactions of this project were facilitated through a structured information 
exchange topic-based approach which integrated the development of language, intercultural 
competence, and online literacy. There were five topics developed that we believed would encourage 
the most interaction and avoid uncomfortable or taboo topics given cultural sensitivity. The five topics 
were: 

Topic 1: Introductions: Introduce yourself with your name in the title. Add a few sentences about yourself 
and a picture. No emojis, add a real picture. After introducing yourself, respond to another student using 
the comment feature. Make sure you add your name in your response. Chinese students often placed 
emojis over their faces when posting online, but we felt this would take away from the learning 
experience and building an authentic environment. 

Topic 2: Where would you take a visitor in your country? Write your name in the title of your post and 
include a description. Include pictures. In this topic students had to begin by carefully reading the posts 
of other students from their own country in order not to create a post on the same place. This served as 
a motivating factor to post in a timely fashion so that other students would not “take” their ideas.  After 
posting about the location, partner students were required to respond to their posts with additional 
questions or comments about the post. Below is an example of a post and comments. 

Topic 3: Teach your partners 3 words in your language. Write your name in the title and use the record 
function or video to teach the words. Listen to the other words being posted to avoid repetition. When 
commenting a response try to say the words that have been taught using the audio function. Add your 
name to your comment. 

Topic 4: What is your secret skill. Write your name in the title and describe. Add a picture. Our intention 
was to allow all students to demonstrate they were more than the stereotypes that often define them in 
international settings. 

Topic 5: Ask your partners questions here. Write your name in the title and add a picture to the post of 
your question. This was an important topic as we wanted students to feel free to ask questions we would 
not think of.  

The first posts in all topics were done by the two instructions so that students could model and have a 
framework to follow for their own posts. After much discussion it was decided to post all five topics at 
one time rather than post one topic per week to take advantage of in class time given to the pilot-project.  

3 RESULTS  
At the end of the project there were over 200 posts which included photos, text, videos, drawings, sound 
recording, maps, documents and even poetry. The Padlet pilot-project proved to be a successful way to 
introduce each class of students to the other, both on a group and individual level. There were over 200 
individual posts, with an average of two replies per post. While many initial postings were uniform in 
content, creativity and conversations emerged on a wide variety of topics. Cultural curiosity and cultural 
learning were fostered. Although two posts needed to be moderated due to unintentional inappropriate 
content, cultural cues were quickly learned and adapted into practice. 

Some examples from the Padlet wall for each topic follow.  
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ª Topic 1: Introduction 

 

It was encouraging to see students express their individuality and support for one another, and it allowed 
the other cultural communities to see how young people define themselves, which is often at odds with 
how they are defined through stereotypes.  

ª Topic 2: Where would you take a visitor in your country?  

 

Topic 1: Introduction 

 
 
It was encouraging to see students express their individuality  

Topic 2: Where would you take a visitor in your country?  

 
While we initially felt this topic would allow students to discover the other country, it also provided insight 
into the shared nomadic nature of many of the students. Grandparents and parents being from away, 
missing family and feeling homesick for places they might never have physically visited, only heard 
stories of. It can also be noted that instructors needed to facilitate all interactions and remind students 
of the “rules” of posting, including the use of names. 1128



 

 

While we initially felt this topic would allow students to discover the other country, it also provided insight 
into the shared nomadic nature of many of the students. Grandparents and parents being from away, 
missing family and feeling homesick for places they might never have physically visited, only heard 
stories of. It can also be noted that instructors needed to facilitate all interactions and remind students 
of the “rules” of posting, including the use of names. 

ª Topic 3: Teach your partners 3 words in your language. 

 

Students not only taught words and even songs, they often associated the cultural importance of the 
word, this increasing cultural awareness and sensitivity.  

Topic 3: Teach your partners 3 words in your language. 

 

 
Students not only taught words and even songs, they often associated the cultural importance of the 
word, this increasing cultural awareness and sensitivity.  
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ª Topic 4: What is your secret skill.  

 

Again, students found aspects of commonality and expressed respect and admiration, actively fostering 
a safe community environment.  

Topic 4: What is your secret skill.  

 
Again, students found aspects of commonality and expressed respect and admiration, actively fostering 
a safe community environment.  
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ª Topic 5: Ask your partners questions here 

 

This topic resulted in many exchanges that broached subjects from the banal to more sensitive. 
However, the exchanges reflect a genuine curiosity that is innocent of judgement that was very insightful. 

In general, the quality of the content in the fifth open ended question category was sincere, naive, 
empathic and enlightening. Students opened up and enquired about the other side. The first four 
structured questions prepared the foundation of trust and thereby facilitated the openness of the 5th and 
last topic.  It is interesting to see that questions regarding topics of food and travel were popular in both 
cultures and is a clear comfort zone for answering questions 

4 CONCLUSIONS 
This pilot-project achieved its objectives due to the careful planning taken to set up the project, clear 
guidelines for engagement and the experience of both instructors using online tools. Additionally, bit 
instructors have taught in the Middle East and China giving them a cultural sensitivity that comes from 
years of experience and careful consideration of the unwritten rules of communication and exchange. 

From the posts it is evident that the pedagogical focus was on fluency rather than accuracy to encourage 
participation and avoid students from being shy to express themselves. It was interesting that students 
from both cultures used short social media/text friendly responses, like great, wow, cool. However, as 
language teachers we tried to encourage them to write in complete sentences and back up their 
comments with specific details and examples.  

1131



 

 

Finally, teacher participation in the board enabled us to act as role models and encourage the authentic 
and open exchange across cultures. Future projects would follow similar guidelines and also collect pre 
and post questionnaires to better understand the learning that took place. 

REFERENCES  
[1] Ahmad, L., Sosa, M., & Musfy, K. (2020). Interior design teaching methodology during the global 

COVID-19 pandemic. Interiority, 3(2), 163. 

[2] Ganayem, A., Hoter, E., & Shonfeld, M. (2020). 3 Lessons Learned From 15 Years of Multicultural 
Online Collaborative Learning in Israel. Blended and Online Learning for Global Citizenship: New 
Technologies and Opportunities for Intercultural Education, 59. 

[3] Parkinson, A. (2009). The rationale for developing global competence. Online Journal for Global 
Engineering Education, 4(2), 2. 

[4] Mendez-Carrera, G., Coronado, P. D. U., & Ahuett-Garza, H. (2021). Padlet in IDEEA Global 
Course and Project. In Visions and Concepts for Education 4.0: Proceedings of the 9th International 
Conference on Interactive Collaborative and Blended Learning (ICBL2020) (Vol. 1314, p. 189). 
Springer Nature. 

[5] Fisher, C. D. (2017). Padlet: An Online Tool for Learner Engagement and Collaboration, Academy 
of Management Learning and Education, 16(1), 163-165. 

[6] Ahmed, A. M., Abdel Almuniem, A., & Almabhouh, A. A. (2016). The Current Use of Web 2.0 Tools 
in University Teaching from the Perspective of Faculty Members at the College of Education. 
International Journal of Instruction, 9(1), 179-194. 

[7] An, Y. J., & Williams, K. (2010). Teaching with Web 2.0 technologies: Benefits, barriers and lessons 
learned. International Journal of Instructional Technology and Distance Learning, 7(3), 41-48. 

[8] Deni, A. R. M., & Zainal, Z. I. (2018, October). Padlet as an educational tool: Pedagogical 
considerations and lessons learnt. In Proceedings of the 10th International Conference on 
Education Technology and Computers (pp. 156-162). 

1132



 

 

CRITICAL THINKING, LITERACY, NUMERACY AND EPISTEMICALLY 
SUSPECTED BELIEFS: COMPARISON OF PRE-SERVICE 

TEACHERS AND THE GENERAL POPULATION 
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Abstract  
Research suggests that critical thinking, numeracy and literacy could predict the level of epistemically 
suspected (conspiratorial, pseudo-scientific, and paranormal) beliefs. The main aims of the study were 
to examine (1) the level of critical thinking, numeracy and literacy, and the epistemically suspected 
beliefs in the general population and pre-service teachers, (2a) mutual relations among critical thinking, 
numeracy and literacy, and the epistemically suspected beliefs, and (2b) whether student status plays 
a role in these relationships. A total of 248 adults (114 undergraduates; 50 men, 128 women, 70 did not 
indicate) aged 18 – 77 years (M = 29.93; SD = 13.98) participated in the study. Participants completed 
Watson – Glaser Critical Thinking Appraisal, 5 numerical tasks, 5 tasks on reading and understanding 
written text, and Scale of Epistemically Unwarranted Beliefs. Results showed that the level of analytic 
skills was low: 32% - 59% success rate for critical thinking tasks, 71% for numeracy and 69% for literacy. 
Participants had an average or lower level of epistemically suspected beliefs (2.27 – 2.87 on average 
from maximal 5 points). Students were significantly better in critical thinking tasks and had weaker 
conspiracy and pseudoscientific beliefs than the general population (there were no differences in literacy 
and numeracy). Next, critical thinking negatively correlated with conspiracy beliefs and pseudoscientific 
beliefs; there were no relationships between numeracy and literacy and suspected beliefs. A linear 
regression analysis was performed to examine the contribution of student status and critical thinking 
skills in the explanation of epistemically suspected beliefs. For both conspiracy and pseudoscientific 
beliefs, the linear regression revealed only the ability to evaluate arguments as a significant negative 
predictor. Present research together with other studies provides evidence that critical thinking 
contributes to reducing such unwarranted beliefs. The good news is future teachers had critical thinking 
at a higher level than the general population. The bad news is it was a low, insufficient level. To sum, 
thinking competencies need to be developed systematically at all levels of education. The way people 
think is crucial, and the potential to develop critical thinking is still untapped in education. 

Keywords: critical thinking, numeracy, literacy, epistemically suspected beliefs. 

1 INTRODUCTION  
People were always looking for explanations of the events that happened to them, trying to understand 
the functioning of the world and society. Of course, where answers and truth are sought, many errors 
arise [1]. One such error is beliefs that are not supported by scientific evidence or are in conflict with the 
scientific consensus [1]–[3], we call them epistemically suspected beliefs. Although some of them may 
seem funny and harmless at first glance, they can have major negative consequences. 

Three basic groups of suspected beliefs are conspiracy, pseudoscientific and paranormal beliefs. 
Conspiracy theories are conspiracy explanations that the lives of people are controlled by someone else 
to get rich or gain power [4]. Conspiracy beliefs are therefore unverified, unsubstantiated, unaccepted 
beliefs indicating the conspiracy of powerful secret groups and are based on human nature to explain 
events, especially in new, unexpected or unknown situations [2], [5], [6]. Pseudoscientific beliefs relate 
to claims that appear scientific at first glance, but are not substantiated by empirical evidence and cannot 
be tested [7], [8], for example, areas such as astrology, hypnosis, homoeopathic treatment, magnetic 
therapy, acupuncture, alternative medicine, but also many others [8]. Paranormal beliefs, in turn, disrupt 
the fundamental and scientific principles of nature that are rooted in our society, such as belief in spirits, 
aliens, and other supernatural phenomena [7], [9], [10]. 

Belief in various suspected beliefs can lead to negative consequences, from the rejection of scientific 
consensus on vaccination or climate change [11], [12], through an increase in prejudice [13], to 
radicalization and decrease of trust [14]. One of the ways to reduce suspected beliefs seems to be 
through developed analytical thinking. This is pointed out in several studies that strong belief in 
conspiracy theories is significantly associated with low analytical thinking, low objectivity, and higher 
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intuitive thinking (e.g., [7], [15]–[18]). The analytical cognitive style is negatively associated with 
epistemically suspected beliefs, while intuitive style is positively associated with epistemically suspected 
beliefs. Similarly, critical thinking could play an important role in reducing suspected beliefs. Moore and 
Parker [19] understand a critically thinking person as a person who makes sensible decisions and 
reaches the right conclusions, is not influenced by her/his own emotions, temptation and irrelevant 
thinking. Research showed that people with more developed critical thinking have been less subject to 
paranormal beliefs (e.g. [20]). 

Literacy and numeracy are also offered as a way of suspected beliefs’ reduction. Both literacy and 
numeracy are basic academic skills important for success at all levels of education. If a person does not 
have an adequate level of literacy, it can lead to a reduction in the effectiveness of learning [21], [22]. 
Literacy is necessary for the use of texts in various individual and social contexts: to search, identify and 
capture information in the text, to deduce information from the text that is not explicitly formulated, to 
interpret and integrate ideas and information, and to critically analyse and evaluate the read text [23]. 
On the other hand, numeracy helps to identify and understand mathematical problems. A mathematically 
literate person has not only a positive attitude towards mathematics but also respects facts and can find 
justifications for true or false statements based on evidence [24], [25].  

Literacy and numeracy affect education and thus they can indirectly affect susceptibility to suspected 
beliefs – the level of education predicts a reduced likelihood that people believe for example in 
conspiracy theories [26], specifically people with a high level of education are less likely to believe in 
conspiracy theories. Moreover, Roozenbeek et al. [27] examined factors that predict people's 
susceptibility to belief in misinformation about COVID-19 and they found that people with low numeracy 
believed COVID-19 misinformation to a greater extent.  

1.1 The aim of the study 
Research suggests that critical thinking (the ability to come to conclusions, recognise assumptions, 
make deductions, interpret and evaluate arguments), numeracy and literacy could predict the level of 
epistemically suspected beliefs (conspiratorial, pseudo-scientific, and paranormal). So, the main aims 
of the study were to examine (1) the level of critical thinking, numeracy and literacy, and the epistemically 
suspected beliefs in the general population and pre-service teachers, (2a) mutual relations among 
critical thinking, numeracy and literacy, and the epistemically suspected beliefs, and (2b) whether 
student status plays a role in these relationships. 

In Slovakia, future teachers and teachers have a lower level of critical thinking comparing for example 
to British samples. Kosturková [28] as well as Ballová Mikušková [29] by comparing the results of British 
and Slovak applicants for the teaching profession found that the success rate of British was 77% in 
contrast to Slovaks who were successful at 51% – 54%. Moreover, according to the latest OECD PISA 
test reports [30], Slovak students have been below the average of OECD countries in reading literacy 
for a long time, moreover, since 2003 the level of literacy has been declining and almost a third of 15-
year-old pupils do not even reach the basic level in literacy tests. In terms of numeracy, Slovak pupils 
are at the level of the OECD average, while pupils' performance in numeracy has fluctuated since 2003 
(below average to the OECD average [30]); about a quarter of 15-year-olds do not even reach the basic 
level in mathematical literacy tests.  

Due to the low level of critical thinking and literacy, and the average level of numeracy in Slovakia, (1) 
an increased level of suspected beliefs and (2a) negative relationships between critical thinking, literacy, 
numeracy and suspected beliefs were assumed, and the effect of student status on these relationships 
was examined (2b). 

2 METHODOLOGY 

2.1 Participants and design 
Data collection took place online via Google Forms and the Survio platform. Participants were recruited 
via social networks in various student groups, by sharing an Internet link on the social network Facebook, 
as well as by sending private messages. The time to complete the tasks was not limited. Any student or 
non-student regardless of the field of study and type of work. A total of 248 adults (114 undergraduates; 
50 men, 128 women, 70 did not indicate) aged 18 – 77 years (M = 29.93; SD = 13.98) participated in 
the study. Three participants were excluded for suspicion of the automatic completion. 
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2.2 Methods 
After completing the informed consent, the participants filled in the tasks for critical thinking, numeracy, 
literacy and the epistemically suspected beliefs. Participants completed Watson – Glaser Critical 
Thinking Appraisal (n = 102), 5 numerical tasks (numeracy; n = 70), 5 tasks on reading and 
understanding written text (literacy; n = 70), and Scale of Epistemically Unwarranted Beliefs (n = 248). 

2.2.1 Critical thinking  
The Watson-Glaser Critical Thinking Appraisal, Form C, was used to measure critical thinking [31]. The 
whole test consists of 80 tasks, each of 16 tasks to measure 5 abilities contributing to critical thinking: 
inference, recognition of assumptions, deduction, interpretation, and evaluation of arguments. In the 
subtests Inference, the participants evaluated the degrees of the truth of inferences drawn from the text 
(5 degrees of truth), in the Evaluation of the arguments the participants determined the strength of the 
arguments (strong - weak), in the other tasks the participants indicated whether the conclusion is correct 
or not (yes-no). For each correct answer, the participant received 1 point. The score was calculated for 
each subtest as a sum of the correct answers, so a higher score indicates a higher level of critical 
thinking. 

2.2.2 Numeracy and literacy 
To measure numeracy and literacy, 10 tasks were selected from the Collection of released tasks from 
testing numeracy and literacy [32], Numeracy in test tasks [33] and PISA - literacy [32]. 

Numeracy. To measure numeracy 5 mathematic tasks were used: one task consisted of 4 questions, 
one task out of 2 questions, the remaining three tasks were separate. Participants answered the tasks 
either by choosing from the options or by entering the correct answer in a free box. To evaluate the level 
of numeracy, we calculated summary scores of correct answers. A maximum of 9 points could be 
obtained. 

Literacy. Five tasks were used to measure literacy: four tasks consisted of 2 questions, one task 
consisted of 3 questions. As with numeracy, in literacy tasks, participants responded either by choosing 
from the options or by entering the correct answer in a free box. To assess the level of literacy, we 
calculated summary scores of correct answers. A maximum of 11 points could be obtained. 

2.2.3 Epistemically suspected beliefs 
To measure epistemologically suspected beliefs, we used the Epistemologically unfounded beliefs scale 
[2], which consists of 18 statements - six relate to conspiracy beliefs, six to pseudo-scientific beliefs, and 
six to paranormal beliefs. Participants had to agree with all statements on the 5-point scale (1 = I do not 
agree at all; 6 = I completely agree). Scores for each type of suspected beliefs were calculated as 
average scores, with a higher score indicating a higher level of suspected beliefs. Internal consistency 
for conspiracy beliefs was α = .826, for pseudo-scientific beliefs α = .720, and for paranormal beliefs α 
= .848. 

2.3 Statistics 
Data were examined using descriptive statistics. The relationships between critical thinking, numeracy, 
literacy, and suspected beliefs were examined using correlation analysis and linear regression. The 46% 
of the sample consisted of university students, so we examined the effect of student status on the 
monitored variables using the Student's t-test for independent samples. The data were analysed using 
the statistical program JASP 0.14.1.0. 

3 RESULTS 
First, descriptive statistics of scales are in Table 1. Results showed that the level of analytic skills was 
low: 32% – 59% success rate for critical thinking tasks (average 5.16 – 9.47 from 16 points), 71% for 
numeracy (M = 6.06; SD = 1.59) and 69% for literacy (M = 6.89; SD = 1.70). Participants had an average 
or lower level of epistemically suspected beliefs (2.27 – 2.87 on average from maximal 5 points).   
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Table 1. Descriptive statistics of critical thinking, suspected beliefs, numeracy and literacy. 

 N M SD min max 

Critical thinking 
Inference 102 5.16 2.22 1 11 
Recognition of assumptions 102 9.04 2.33 4 16 
Deduction 102 8.81 2.19 4 14 
Interpretation 102 9.16 2.45 3 15 
Evaluation of arguments 102 9.47 2.19 4 14 

 
Numeracy 70 6.04 1.59 2 9 
Literacy 70 6.89 1.70 1 10 

Suspected beliefs 
Conspiracy 248 2.53 1.11 1 5.5 
Pseudoscientific 248 2.27 0.85 1 5 
Paranormal 248 2.87 1.14 1 5.67 

Second, students were compared to non-students: students were significantly better in all critical 
thinking tasks and had weaker conspiracy (t = 3.452; p < .001; d = 0.440) and pseudoscientific beliefs 
(t = 4.258; p < .001; d = 0.542) than general population (there were no differences in literacy and 
numeracy; Table 2).  

Table 2. Correlations of critical thinking, suspected beliefs, numeracy and literacy. 

  N M SD t df p d 

Critical thinking 
Inference Non-student 57 4.65 1.97 -2.673 100 .009 -0.533 

Student 45 5.80 2.38     
Recognition of 
assumptions 

Non-student 57 8.53 1.89 -2.577 100 .011 -0.514 
Student 45 9.69 2.66     

Deduction Non-student 57 8.30 1.86 -2.759 100 .007 -0.550 
Student 45 9.47 2.42     

Interpretation Non-student 57 8.51 2.12 -3.138 100 .002 -0.626 
Student 45 9.98 2.61     

Evaluation of arguments Non-student 57 8.91 2.17 -3.015 100 .003 -0.601 
Student 45 10.18 2.02     

 
Numeracy Non-student 51 5.88 1.68 -1.391 68 .169 -0.374 

Student 19 6.47 1.26     
Literacy Non-student 51 6.82 1.79 -0.499 68 .619 -0.134 

Student 19 7.05 1.47     

Suspected beliefs 
Conspiracy Non-student 134 2.75 1.07 3.452 246 < .001 0.440 

Student 114 2.27 1.10     
Pseudoscientific Non-student 134 2.47 0.87 4.258 246 < .001 0.542 

Student 114 2.03 0.76     
Paranormal Non-student 134 2.91 1.12 0.679 246 .498 0.087 

Student 114 2.81 1.16     
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Next, critical thinking negatively correlated with conspiracy beliefs (r = -.196 – -.252) and 
pseudoscientific beliefs (r = -.301 – -.410); there were no relationships between numeracy and literacy 
and suspected beliefs.  

A linear regression analysis (Table 3) was performed to examine the contribution of student status 
(dummy variable, 0 = non-student, 1 = student) and critical thinking skills in the explanation of 
epistemically suspected beliefs. For both conspiracy and pseudoscientific beliefs, the linear regression 
revealed only the ability to evaluate arguments as a significant negative predictor (for conspiracy beliefs: 
F(6,95) = 3.463, p = .004, R2 = .179 ; for pseudoscientific beliefs F(6,95) = 6.621, p < .001, R2 = .295). 

Table 3. Linear regression analysis for pseudoscientific and conspiracy beliefs as dependent variables. 

 B SE beta t p 

Pseudo5scientific beliefs 
(Intercept) 4.870 0.490  9.944 < .001 
Student status (0 = non-student, 1 = student) -0.312 0.176 -0.166 -1.771 .080 
Inference -0.024 0.045 -0.058 -0.546 .586 
Recognition of assumptions -0.043 0.040 -0.107 -1.081 .282 
Deduction -0.030 0.042 -0.069 -0.699 .486 
Interpretation -0.067 0.040 -0.175 -1.659 .100 
Evaluation of arguments -0.097 0.042 -0.227 -2.333 .022 

Conspiracy beliefs 
(Intercept) 4.577 0.589  7.769 < .001 
Student status (0 = non-student, 1 = student) -0.378 0.212 -0.180 -1.781 .078 
Inference -0.021 0.054 -0.046 -0.400 .690 
Recognition of assumptions -0.012 0.048 -0.027 -0.254 .800 
Deduction -0.055 0.051 -0.116 -1.085 .281 
Interpretation 0.005 0.049 0.013 0.112 .911 
Evaluation of arguments -0.116 0.050 -0.242 -2.310 .023 

4 DISCUSSION AND CONCLUSIONS 
The study aimed to examine the level of critical thinking, numeracy, literacy and the epistemically 
suspected beliefs, and their mutual relations. The level of critical thinking was relatively low (32% – 59% 
success in tests), with higher scores achieved by students. Compared to previous research on critical 
thinking in Slovakia, the performance of participants in the present study was lower (54% success rate 
[29], and compared to the British sample it was significantly lower (77% success rate [31]). The success 
rate in literacy and numeracy tasks was higher (62% – 67%), however, many people failed in common 
school tasks. The level of suspected beliefs was average in present samples, which is in line with 
previous research [34], [35]; students had fewer conspiracy and pseudoscientific beliefs compared to 
non-students.  

In contrast to previous research, there were no relationships between numeracy and literacy and 
suspected beliefs. Roozenbeek et al. [27] found people with low levels of mathematical literacy are more 
likely to believe in COVID-19 misinformation. Moreover, people with higher levels of education are less 
likely to believe in conspiracy theories than people with lower levels of education [26]. Next, Stanovich 
et al. [17] found that in more developed, cognitive abilities (eg, cognitive reflection, numerical literacy, 
scientific reasoning) were associated with a lower rate of epistemic suspected beliefs. Similarly, other 
research [16], [18] has revealed that analytical cognitive style is negatively (and intuitive style positively) 
associated with suspected beliefs. Although the missing relationships between numeracy, literacy and 
suspected beliefs in the present study, literacy and numeracy are essential for a successful education, 
careers and overall quality of life and thus it is necessary to develop them. It is recommended to 
incorporate more activities to support literacy and numeracy into school curricula, along with the 
development of scientific and critical thinking. These also contribute to the reduction of suspected 
beliefs.  
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As reflexive and analytical thinking is proving to be an effective negative predictor of belief in 
misinformation [36], it seems that developing critical thinking skills can be an effective strategy in 
combating misinformation [37], [38]. Also in the present study, for both conspiracy and pseudoscientific 
beliefs, the ability to evaluate arguments was a significant negative predictor. These findings are 
consistent with previous research. For example, Alcock and Otis [39] found that more sceptical people 
showed a higher level of critical thinking than those who believed in paranormal phenomena, and 
Lantian et al. [40] revealed a negative relationship between critical thinking and belief in conspiracy 
theories. 

Epistemically suspected beliefs can lead to decisions with serious negative consequences like higher 
levels of prejudice, support for acts of violence, refusal of vaccinations, medical procedures, or climate 
change. Present research together with other studies provides evidence that critical thinking contributes 
to reducing such unwarranted beliefs. The advantage of critical thinking is that when we learn to think 
critically, we do not learn what to think, but we learn how to think, such as filtering out irrelevant 
information [41]. Critical people are less likely to succumb to horoscopes, beliefs, prejudices, frauds, 
propaganda, populists or advertisements, to reject scientific consensus and thus endanger themselves 
and their surroundings. The good news is future teachers had critical thinking at a higher level than the 
general population. The bad news is it is still a low, insufficient level. To sum, thinking competencies 
need to be developed systematically at all levels of education. The way people think is crucial, and the 
potential to develop critical thinking is still untapped in education. 
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PRE-SERVICE CHEMISTRY TEACHER EDUCATION; 
INCORPORATING METACOGNITIVE PEDAGOGICAL STRATEGIES 

J. Trimble, O.E. Finlayson, J. Lovatt 
Dublin City University (IRELAND) 

Abstract 
Metacognition is a key concept in Cognitive Theory, which helps the maximization of learning. 
Metacognition consists of both individuals’ knowledge of the strategies that are employed while learning, 
but also for their knowledge about when and where to use these strategies. Previous research has 
shown the positive impact of metacognition activity on student thinking and a positive correlation 
between metacognitive awareness and student learning at secondary level.  

A method to maximize instructional effectiveness is teaching with metacognition. Successful 
metacognitive instruction addresses student schema, knowledge of strategies, and knowledge of the 
conditions for implementing strategies. The importance of this topic is amplified by the relatively limited 
amount of research done in this area particularly in relation to teachers’ knowledge.  

This study incorporated metacognitive teaching and learning strategies into a pre-service teacher chemistry 
education module in order to promote pre-service teacher’s pedagogical understanding of metacognition. 
The participants in the study were final year pre-service teachers studying concurrent chemistry teacher 
education. The metacognitive teaching and learning strategies were previously developed and implemented 
by the researcher-practitioner with second level chemistry students. The metacognitive teaching and learning 
strategies included providing explicit instruction of metacognitive thinking; teacher metacognitive modelling; 
student metacognitive modelling; metacognitive prompts and questioning; using concept based teaching as 
a metacognitive teaching tool; analogies as metacognitive tools.  

The implementation of metacognitive strategies by pre-service chemistry teachers was evaluated using 
multiple methods including documentation, video analysis, questionnaires and interviews.  Results 
indicate that preservice teachers have the pedagogical skills to implement the metacognitive teaching 
and learning strategies, and that they were implemented during their teaching placement. Pre-service 
teachers indicated they had no training in pedagogical applications of metacognition prior to the module, 
and they believed it should be introduced earlier in their training. Implications for science curricula, pre-
service and in-service teacher training and bridging the theory-practice gap will be discussed. 

Keywords: Metacognition, Pedagogy, Pre-service teacher training. 

1 INTRODUCTION  
The prefix ‘meta’ derives from the Greek for ‘beyond’ or ‘with’ to indicate a concept that abstracts from 
another concept, often (but not always) with a self-referential flavour [1]. The importance of 
metacognition can be traced back to Socrates’ questioning methods and to Dewey’s twentieth-century 
proposition that we learn more from reflecting on our experiences than from the actual experiences 
themselves [2] An individual with high levels metacognition has the ability to reflect upon, comment 
about, and report a variety of mental states. The term metacognition is credited to the work of 
developmental psychologist John Flavell in the 1970’s, who described metacognition as one’s 
knowledge concerning one’s own cognitive processes or anything related to them [3]. 

The Metacognition is a key concept in Cognitive Theory, which helps the maximization of learning. 
Metacognition consists of both individuals’ knowledge of the strategies that are employed while learning, 
but also for their knowledge about when and where to use these strategies [4]. Previous research has 
shown the positive impact of metacognition activity on student thinking and a positive correlation 
between metacognitive awareness and student learning at secondary level [5].  

Hartman [6] argued that the method to maximize instructional effectiveness was “teaching with 
metacognition”. Successful metacognitive instruction addresses student schema, knowledge of strategies, 
and knowledge of the conditions for implementing strategies. The importance of this topic is amplified by the 
relatively limited amount of research done in this area particularly in relation to teachers’ knowledge [7].  
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A challenge for research in metacognition, is that it assumes that the same individual is both the 
observed and the observer, a quandary Nelson and Narens referred to as Comte’s paradox [8]. Narens 
argued that the paradox could be solved by construing of behaviour and metacognition as occurring at 
separable levels of analysis. At the object level are behaviours, thoughts, and cognitions as they take 
place in the world, while the meta-level involves monitoring and controlling one’s thought processes. 
Nelson and Narens argued that meta level is driven by a mental model comprising one’s understanding 
of the goal of a task and the cognitive processes necessary to complete that task [8]. (Figure1). 

 
Figure 1. Behaviours and cognitions as they occur in the world (the object level) and one’s understanding or 

model of those cognitions (the meta-level). (adapted from Nelson & Narens, 1990). 

Fink (2013) suggested that teachers scale down content to allow time for teaching about the 
effectiveness of metacognition, and then apply metacognitive strategies in the content learning process 
[9]. In a study by Winston, Van Der Vleuten, and Scherpbier (2010) specific metacognitive strategies, 
such as goal setting, planning, and time management were explicitly taught to struggling medical 
students to help improve their academic performance. Students received metacognitive teaching for 
about 1–2 hours per week over a 14-week period, and their academic improvement was remarkable. 
Ninety-one percent of the 216 students in the program reached satisfactory academic achievement 
compared to only 58% of non-participating students. Previous research indicates that metacognitive 
skills are teachable and learnable as well to build up support for learners to better regulate their cognitive 
activities [3, 11,12, 13, 14]. 

Teaching metacognitively involves teaching with and for metacognition. How metacognitive knowledge 
and regulation can be improved through the implementation teaching and learning strategies which 
address it are at the center of this study. Previous research has taken place into a range of teaching 
and learning strategies which address student metacognitive knowledge and regulation (Table 2).   

Table 2 Overview of metacognitive teaching and learning strategies from previous research 
Teach the importance Metacognitive 
skills and knowledge, and the 
difference between cognition and 
metacognition (Schon, 1987) 

Use regulatory checklist (RC) -to 
improve regulation of cognition 
(King, 1991) 

Use of metaphors for metacognition 
(Thomas and McRobbie, 2001) 

Concerned effort by teacher to 
model metacognition 
(Schraw, 1998) 
Modelling metacognition  
(Butler & Winne, 1995) 

Use of questioning to promote 
cognition and metacognition 
(Elder and Paul 1998) 

K-W-L charts 
(Ogle, D.M., 1986.) 

Guided inquiry based laboratory 
tasks -  
(Kipins and Hofstein 2007) 

Problem solving  
(Rickey and Stacey 2000) 

SEM strategy evaluation matrix (SEM) - 
improving knowledge of cognition 
(Schraw, 1998) 

Peer-learning or metacognition  
(Schunk, 1989)  

Whole class discussion reflection 
(Kuhn, et.al., 1992) 

Visualisation of concepts and tasks  
(Gilbert, 2005) 

Self-monitor  
(Chiuand Linn 2012) 

Concept tests  
(Mazur 1997) 

SQ4R Method  
(Thomas, & Robinson, 1972) 

Concept maps  
(Stensvold and Wilson, 1992) 

Predict-model explain (POE) tasks  
(Gunstone, Gray, And Searle, 
1992). -Physics  

The Model-Observe-Reflect Explain 
(MORE) thinking frame 
(Tien, Rickey, Stacy, 1999) 
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The current study aimed to address two research questions  

1 How could findings based on the second level implementation be incorporated into preservice 
teacher chemistry education in order to enable them to incorporated metacognitive teaching 
strategies into their teaching.  

2 What metacognitive teaching and learning strategies do the pre-service teachers believe would 
be suitable for implementation in second level chemistry lessons? 

2 METHODOLOGY 
An interpretive methodology is used in this research project. Interpretive methodologies tend to be 
concerned with theory building rather than hypothesis testing. Interpretive methodology in an 
educational context involves classroom observation, interviewing of students and teachers, and the 
construction of case studies. Some quantitative data (metacognitive assessments) will also be 
incorporated into this methodology.   

2.1 Metacognitive Teaching Plan 
The current study is part of a larger research project in which the researcher/practitioner previously 
implemented the metacognitive teaching and learning strategies used in the current study with a second 
level chemistry class. The current study incorporated metacognitive teaching and learning strategies into 
a pre-service teacher chemistry education module in order to promote pre-service teacher’s pedagogical 
understanding of metacognition. The metacognitive teaching and learning strategies were previously 
developed and implemented by the researcher-practitioner with second level chemistry students [5].  

The teaching and learning strategies adapted and included in the metacognitive teaching plan are 
outlied in figure 2.  

 
Figure 2. Metacognitive Teaching Strategies in chemistry 

2.2 Participants  
The participants in the study were final year pre-service teachers studying concurrent chemistry teacher 
education. The research period for phase two in this research was during the academic year 2020-21 
which will involve approximately 8 pre-service chemistry teachers in their final year of undergraduate 
studies in a University. This study was informed by the research carried out in the pilot studies and phase 
one of the study. This research focused on two aspects of preservice education (i) developing the 
preservice teachers own metacognitive knowledge and regulation (ii) developing the preservice teachers 
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metacognitive teaching and learning strategies which they can use to development greater conceptual 
understanding of chemistry in their future students. The teaching and learning strategies developed in 
phase one of this study were critically analysed by the preservice teacher’s while also addressing both 
their own understanding of chemistry concepts and how the metacognitive teaching and learning strategies 
can be used to help others grasp concepts in chemistry. While including the pedagogical approaches 
Which addressed metacognition were embedded in the preservice chemistry teacher module.   

2.3 Qualitative Data collection and analysis  
Visual and audio recording analysis using NVivo software was used to conform the occurrence and 
frequency of the incorporation of the metacognitive teaching and learning strategies. A rubric was 
developed in this research (Table 1) to analyses instances of stages of lectures and to help set the 
context for the audio recording of the classroom activities such as questioning, dialogue and activities. 
The data collected was used to analyze the metacognitive Teaching Strategies within the classroom. 
Participants in this study took part in a focus group at the end of the preservice teacher module, while 
after the teaching placement the preservice teacher completed a survey on their experience during their 
teaching placement. This allowed for further triangulation of data collected. 

2.4 Quantitative data collection and analysis 
The Metacognitive Orientation Learning Environment Scale–Science (MOLES-S) is a 35-item 
instrument consisting of 7 subscales with each subscale having 5 items. Each item is scored using a 5-
point Likert scale. Each of the subscales of the MOLES-S provides a measure of students’ perceptions 
in relation to a psychosocial dimension of the classroom environment, each of which is related to the 
development of metacognition. The metacognitive orientation of a classroom’s learning environment is 
the ‘‘extent to which that environment supports the development and enhancement of students’ 
metacognition’’.16 The MOLE-S was used in this study to establish extent to which that environment 
supports the development and enhancement of students’ metacognition. In this research pre and post 
MOLES-S surveys were analysed using SPSS software. 

3 RESULTS 

3.1 Metacognitive Orientation of the module workshops 
The preservice teachers complete the MOLES-S before commencing the module, and the focus of the 
survey was to reflect on their upper second level chemistry experience as a student. The MOLES-S 
survey was completed following completion of the module where the focus was the metacognitive 
orientation of the workshops in the module. The results of the comparison of the preservice experience 
in upper school level chemistry and the preservice module in this study are presented in figure 3.    

 
Figure 3. Preservice MOLES-S survey, experience of upper second level chemistry and the preservice module.  
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3.2 Post Module interviews  
The main findings from the post module focus groups with the pre-service teachers included  

• The preservice teachers describe the importance of actually teaching and explaining 
metacognition to students and how they would have benefited themselves when in upper second 
level education or third level education. 

• The preservice teachers define metacognition in keeping with the definitions from the literature 
and gave novel examples in their explanation of the concept of metacognition. 

• Preservice teachers indicate while they would not teach upper second level students the 
definitions of terms of declarative, procedural and conditional knowledge, they would however 
include these as part of their planning for lessons and teaching and learning strategies which 
address them would be included in their lessons. 

• The preservice teachers indicate the importance of having an environment in which students feel 
comfortable to discuss when they find difficulty and in terms of their understanding of 
metacognition. 

• Preservice teachings indicated how they would use teacher metacognitive modelling as part of 
the teaching and learnings strategies to promote, metacognitive thought and student 
understanding of declarative, procedural and conditional knowledge. 

• The preservice teachers indicated they believed that metacognition should be taught early in the 
course and should be explicitly taught to students so they are aware of it principles.  

3.3 Post teaching placement survey  
Following the completion of the preservice teachers teaching placement, the preservice teachers report 
their use of the metacognitive teaching and learning strategies introduced in the module (Figure 3). 

 
Figure 3. Percentage of preservice teachers’ frequency of implementation 
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4 DISCUSSION 
The incorporation of the metacognitive teaching and learning strategies which explicitly addressed 
metacognition chemistry, were confirmed through visual and audio analysis of the workshops. The 
preservice teachers indicated the occurrence of high level of emotional support in both the second level 
study and in the third level study.  

The preservice teachers indicated in the MOLES-S both a high level of metacognitive demands and as 
reported in the post module focus group confirm the incorporation of the metacognitive teaching and 
learning strategies.  The self-report questionnaires completed by the participants in the research before 
and after implementation period using the metacognitive orientation of the classroom environment using 
the MOLES-S indicates that there was a significant increase in the metacognitive demands of the 
second level experience compared with the preservice teacher module in thus study. As a control group 
was not included in this study, further inquiry is needed to attribute these findings to the metacognitive 
teaching plan. Levels of increases in the metacognition of students could be attributed to increases in 
age, which could have an impact on their perception of how metacognitive the classroom environment 
is, resulting in answers in the MOLES-S being skewed by influences other than classroom orientation. 

The preservice teachers indicated in their post-module focus groups that they had no previous training 
which specifically address metacognitive chemistry teaching and learning strategies.   

5 CONCLUSIONS 
The visual and audio analysis of the preservice module indicated that the teaching and learning 
strategies can be incorporated into a preservice chemistry teacher module.  

Following the preservice teacher education module implementation, the results indicate that preservice 
teachers have the pedagogical skills to implement the metacognitive teaching and learning strategies, 
and that they were implemented during their teaching placement. Pre-service teachers indicated they 
had no training in pedagogical applications of metacognition prior to the module, and they believed it 
should be introduced earlier in their training. 

ª Future work 

The current study is part of a wider research project which further develops the preservice module in 
this reach in terms of assessment and evaluation of the preservice metacognitive knowledge and 
understanding of metacognition as it applies to upper second level chemistry.  
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Abstract 
One of the biggest problems of the fashion system today are the living and working conditions of the 
people who manufacture clothes. 80% of those who sew clothes are women [1]. The reasons why mainly 
women are hired is because they are more controllable and sub-missive than men and do not have the 
courage to ask for more rights. They are controlled through threats, sexual and mental violence. Social 
sustainability in the fashion industry can only be reached by giving female workers the access to new 
ways of thinking and understanding, meeting and create awareness, to be able to ask themselves for 
better rights, while at the same time helping them to deal with the difficult conditions they have to face 
every day. Research [10] [6] [9] [13] claims that many of the desired results can be achieved through 
the action of knitting. Knitting, as much as other crafts, has historically represented the way women, 
through knitting circles, have been able to socialize, exchange ideas and knowledge and gain social 
confidence. On an individual level, knitting through some easy steps brings to the realization of personal 
potential, confidence, a sense of self-worth and self-esteem [9]. On a physical level, the activity of 
knitting has also been demonstrated to help release serotonin, contribute to the decrease of heart rate, 
and help the management of stress [13]. The article reports the development and results of a practice-
based research that consisted in the creation of a circle entirely dedicated to women garment workers 
which includes knitting training, which provides the materials and tools to do it and that involves women 
in educational programs including sex education, politics, and law courses, and give a free space for 
communication. The primary research for a future development of the project has taken place in Addis 
Abeba, Ethiopia, where many garment factories are located. Considering the sanitary emergency that 
occurred, through the help of WISE, a local association working for women empowerment, and 
Gomitolorosa, an Italian association which donated 200 balls of wool, a video training for ten Ethiopian 
women has been designed and the actual training took place in November 2020 at WISE headquarter. 
The workshop was held by eleven women, coming from different villages and different communities, 
religions, social status. The observed results of this primary research have been supported by qualitative 
data collected and analysed through structured surveys directed to trainees, trainers, and the director 
of WISE. Despite the differences of background, and despite not knowing each other before the start of 
training, the coordinators reported that trainees easily created a fairly united group of people who helped 
each other and that under normal conditions would not have been able to interact due to social and 
political restrictions. On the evidence of the reached results the article proposes a possible scenario for 
further development of the research by illustrating the research design of pilot actions to be held as soon 
as the sanitary emergency will be over. This second step will help experiment and research for a more 
structured knitting circle in the future, which will be addressed, in a third phase, to reach a more systemic 
set of educational actions that could generate a bigger positive impact on women garment workers and 
on the community around them, being also sustainable in the long-term. 

Keywords: knitting, garment workers, women empowerment, social innovation, co-design, research 
project.  

1 INTRODUCTION: BACKGROUND RESEARCH ON WOMEN HEALTH ISSUES 
IN GARMENT FACTORIES AND KNITTING POTENTIAL AS EDUCATIONAL 
TOOL FOR EMPOWERMENT 

1.1 Work conditions, health issues and gendered poverty 
When talking about sustainable fashion, social sustainability is not always mentioned and mostly 
replaced with environmental sustainability discourses. 

Considering the huge amount of people involved in garment production, approximately 80% of garment 
workers worldwide are women [1]. Indeed, clothing is primarily made by young, uneducated women in 
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developing countries where such factory jobs provide a new level of independence and an alternative 
to an early, usually arranged, marriage. It is clear how social sustainability in fashion can be considered 
as a feminist issue. 

Research by the International Labour Organization into the living and working conditions of garment 
factory workers in Cambodia found that women were hired in garment factories over men specifically 
for their docile nature and slight physiques. When interviewed about discrimination in their recruitment 
process, garment factory managers in Cambodia responded that women have small hands and nimble 
fingers and can work better with sewing machines, and even if they con-sider men as more efficient, as 
they can sew faster and stronger than women, they state that the problem with men is their attitude, 
drug use, gangsterism, and they are difficult to handle and do not listen to others.” [2] Moreover, working 
conditions im-pact directly on women’s health and wellbeing more generally: monotonous, routine work 
and static bodily positions manifest themselves in the bodies of workers as musculoskeletal pain, 
eyestrain, physical exhaustion, and stress. Mass fainting at work is common due to poor ventilation, 
chemical exposure, malnutrition, and pressure to meet unachievable targets or risk being fired [3]. 

Also, the overtime pressures and the lack of a living wage often translate directly into poor physical 
health or manifest themselves as mental health issues experienced through anxiety, fear, intimidation, 
stigma, or exhaustion [4]. Workers’ well-being can be unsettled by a range of health concerns caused 
by long hours, physically taxing work, poor equipment, an intense pace of work, harassment under 
disciplinary regimes, stigma and a lack of labour voice. 

1.2 Women empowerment, self-determination, and identity 
An ethnographic perspective reminds that top-down solutions will always be inadequate, and that 
workers themselves need a collective voice to advocate for improvements to their own circum-stances. 
Without rights to self-determination, freedom of association, and collective bargaining, it is hard to 
imagine sustainable improvements in health and safety, and the future well-being of workers.  

The Beijing Declaration and Platform for Action presents women’s empowerment as a key strategy for 
development: “women’s empowerment and their full participation on the basis of equality in all spheres 
of society, including participation in the decision-making process and access to power, are fundamental 
for the achievement of equality, development and peace” [5]. 

According to Beijing Declaration, empowerment revolve around a set of necessary conditions:  

1 The setting must be physically, materially, and socio-culturally conducive to learning; 
2 The nurturing of girls’ dignity and equality; 
3 Education requires action or learning by doing.  

This process of conscientization leads to the possibility for women of acquiring new awareness about 
their rights, their subordination and the injustices associated with their structural positions, that can give 
in turn the rise to new political subjectivities and forms of consciousness based on a language of rights 
and citizenship. These cognitive changes build voice and the capacity to question, dissent, persuade, 
influence and challenge. The concept of empowerment is strictly connected to the concept of well-being. 
We need to consider a broad conceptualization of “health” and “safety” that goes beyond building safety 
and beyond a narrow understanding of physical health to include women workers’ mental and social 
well-being, and their rights as persons and citizens. It’s now necessary to design process and activities 
to rethink health as well-being at work and home is necessary.  

1.3 Knitting and wellbeing: properties and consequences of the knitting 
activity on the individual and the group. 

Craft, especially knitting, has been representing female temperament for centuries and in the past as 
much as now it has been leading women to be together, stay together and react through a common aim, 
doing an activity that is in some way considered to be useful to the community, but which at the same 
time represents leisure and expression of personal creativity [6]. 

Practitioners who band together to a Stitch ‘n Bitch group discover positive social benefits like learning 
new skills and spending time with others. The opportunity to exchange ideas and socialize with other 
crafters is particularly important to individuals who may have limited chances to interact with others [7] 
[8] [9]. 
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Knitting premise creative choices and research has highlighted the importance of creative ability and 
engagement for well-being [10]. There is also a potential link between creative ability and psychological 
flexibility, the ability to self-manage, and moreover creative thought may also be an effective, ongoing 
means of distraction. Ruth Richards argues that creativity can im-prove physical and mental health, and 
develop healthy, “evolving” societies and cultures [11]. She promotes an understanding of creativity as 
a spectrum and a resource, rather than as a quality that one has or has not. Moreover, knitting is a 
repetitive activity and like all activities involving repetition, creates a rhythm based on the coincidence 
of sound and gesture. The act of knitting is inherently built on the formation of a stitch, the creation of 
fabric. When knitting, we place our attention repeatedly on the natural rhythm of creating fabric from 
yarn [12]. The repetitive sound created through bodily action mediate the heart rate and induce a state 
of calm. It’s also been observed, especially by the Stitchlinks team [13], that when the brain is occupied 
with a background automatic task such as knitting, con-versations become easier, deeper, and more 
intimate. The action of knitting brings to the switching-off of self-monitoring attitudes.  

Knitting, as much as many other craft activities, has represented the mean by which women have been 
reclaiming their free time: “Knitting is the resignification, not as domestic labour but as pleasure and care 
for the self, allows women to carve out time and space for themselves, despite proximity of caring 
responsibilities” [14]. 

1.4 Knitting circles for empowerment and wellbeing of oppressed women 
Women in mostly garment producing countries such as Bangladesh, India, Vietnam, or Ethiopia deal 
with the fact that their lives, decisions and time are mostly controlled by men and families. Women, 
especially garment workers, face oppressions, stigmas, and violence on a daily basis. 

What garment workers need more right now is the time to meet in groups and discuss problems freely. 
The main feature of knitting practice over time has been the “knitting circle”, a community that covering 
under the imaginary of a harmless female activity, gives its participants the possibility to meet and talk 
about so much more than knitting skills, interacting with people that share same everyday issues, related 
to their jobs and the dealing with the tough task of being a woman. Through the physical process of 
knitting, movements and rhythm, women break the walls of self-monitoring and can easily start 
discussing about the problems they are facing during workdays. Knitting groups also enable social 
confidence and a further possibility of unionizing to ask for better conditions and workers’ rights. What 
is mostly missing in the lives of female garment workers is the awareness of their independent identities 
which enables the power of asking for more rights. The creative activity of knitting, involving design 
decisions, defines identities through the realization of personal potential. Garment workers are usually 
asked to only complete one step of the process, and this is also made to preclude them the self-power 
that comes from finalizing a project. Knitting through some easy to learn steps leads in a short time to 
the completion of a physical project that brings to a realization of personal potential, to confidence, a 
sense of self-worth and self- esteem. The confidence is increased by the development of knitting skills 
during time and with practice. The devaluation of women’s labour is fought by demonstrating the 
practical capacity of facing a project from the start to the end. The serotonin released from repetitive 
movements has a calming, analgesic power and work as a mood enhancer: the power of knitting 
becomes an important tool also for garment workers’ mental health problems such as anxiety, fear, 
intimidation caused by work environments. The process of making works as a distraction to destructive 
forces such as illness, body pains, traumatic events that control female garment workers’ lives. 

2 RESEARCH METHODOLOGY: WOMEN KNITTING CIRCLES FOR SOCIAL 
CONFIDENCE, STRESS RELIEF AND EMPOWERMENT IN THIRD WORLD 
COUNTRIES 

2.1 Co-designing and modeling empowering knitting circles with rural 
communities 

Developing projects and research on rural or distant communities implies a co-design approach [15] to 
the definition of each step, feature, and goal. Participatory design and several variations of participative 
approaches such as co-creation and co-design are now promoting new ways of engagement [16]. With 
appropriate tools, methods and design processes knowledge gaps and social-cultural differences 
between researchers and community members can be bridged. By adopting these methods, the 
research commits to an evolving understanding of users, their capabilities, their needs and relationships, 
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to create an appropriate and flexible solution. Hopefully this form of engagement and community 
participation will work as a means of gaining local support, ensuring acceptance, building capacity, local 
ownership and empowerment. Using established government institutions and community structures, 
provides stability and continuity even when the research leaves the communities after the workshops.  

Participatory development of research has been made possible through interviews with local 
personalities, involvement of local established communities, sharing of knowledge and experiences with 
previous researchers and associations working in similar research fields.  

The Addis Abeba association WISE - Women In Self Employment, was a crucial interlocutor for the 
definition of research, steps, possibilities, features and limits. The organization has been striving to make 
its contribution meaningfully through designing a program of interventions that address the core issues 
of poverty and dependence. The research reported in this article became part of the association agenda. 

2.2 Knitting circles features and activities: primary research 
The aim of the research is to demonstrate that, creating a safe place through the kitting activity, women 
will reach a physical and mental well-being on one side and on the other side they will be able to improve 
their education, knowledge, self-awareness, and communication. 

Given the global pandemic situation to date, June 2020, the project needed to be developed with a 
projection towards a future in which women will be able to meet again and be together to achieve their 
rights as a group. The difficulty of moving from villages to the city in groups and reduced access to WISE 
structures, led to think about the development of the primary research. In a first step, the teaching of 
basic techniques, to create simple basic products, takes place through video tutorials and brochures 
that accompany them, specially developed and filmed for Ethiopian women. 

A possible user journey has been studied with WISE members, to identify different moments of strengths 
and weaknesses developments of the project (Fig. 1). 

 a)  b)   c)  

 d)   e)   f) 
Figure 1. User journey of primary research activity. a) a woman sees around her village a brochure of a 
workshop to make new kind of products; b) she decides to invest on a taxi and go to Addis Abeba and learn 
about the workshop; c) an operator at WISE shows her some videos online to learn the basics of knitting and 
be able to make some products to sell; d) she comes back home with materials (needles, yarns and a 
brochure with directions) and start knitting in her free time; e) after some time, she is able to finish a product 
and she is ready to sell it and make some money out of it; f) she goes to the local market or at WISE market 
and sell the products she made herself. 

2.3 Pilot project: video workshop to familiarize with knitting techniques and 
sets foundations of team building 

Through the help of WISE, a local association working for women empowerment, and Gomitolorosa, an 
Italian association which donated 200 balls of wool, a video training for ten Ethiopian women has been 
designed and the actual training took place in November 2020 at WISE headquarter. The workshop was 
held by eleven women, coming from different villages and different communities, religions, social status. 
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Considering linguistic and cultural barriers [17], videos have been developed to be understandable 
without any spoken word and with as few written words as possible. A system of symbols and coloring 
schemes has been designed and explained throughout the videos.  

The videos (Fig. 2) have been developed in four sections, with a growing complexion of the content. 
Before taking up knitting, two "Starts" videos explain the supplied materials and how to choose the right 
needle, depending on the yarn. Going on with the knitting practice [18], nine "Lessons" have been 
recorded, addressing the basic elements of knitting. 

 
Figure 2. Training video screenshots of visually explained knitting techniques. 

Every lesson introduces the use of a symbol reminding the shape of obtained stitch. Each symbol will 
then be used to explain and compose the samples and projects. Women are provided with paper 
coloring schemes of five samples, each containing a scheme made of symbols representing the different 
steps they have to make to realize the sample. They can color every row of the scheme when done, to 
make the counting and following of the scheme easier (Fig. 3). 

   
Figure 3. Coloring paper schemes picturing knitting symbols for a better understanding  

and following of swatches in the process of making. 

This process is explained in the "Samples" videos, where the different techniques are combined and the 
scheme is colored on video, after every row is finished. Garter stitch, stockinette, selvedge stockinette, 
decreased triangle, increased triangle and duplicate stitch heart are explained. Six "Extras" videos show 
all the small things and hacks you need to know while knitting, and finishings to make your project look 
refined: unravel, pick up a dropped stitch, change yarn ball, weave in ends, sew. Three different projects 
with growing difficulty are shown step-by-step, from the construction of the pieces to assembly and 
finishing: a scarf, a bag and a child cardigan. Woman are provided with a brochure explaining all the 
steps and measurements of the project. A heterogeneous group of women has been created to set 
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foundations of team building final goal and the exchange of knowledge and experiences between 
trainees. 

   
Figure 4. Ethiopian women knitting together during the workshop in November 2020, 

 at WISE space in Addis Abeba. 

3 PRIMARY RESEARCH RESULTS 

3.1 Data collection tools and principles 
From a co-design point of view for social innovation [19], community members are not only receivers of 
learning but also producers of possible futures and co-developers of their own learning practice. Through 
different surveys for the Director of WISE, facilitators and participants in three different times (before, 
during and after the workshop), the research collected qualitative results for an evolving understanding 
of users, their capabilities, their needs and relationships to create an appropriate and flexible 
development of the research project in the future.  

3.2 Analysis of results 
From the analysis of the responses to the questionnaires and the data provided by the coordinators, it 
emerged that the workshop was held by eleven women, coming from different villages and different 
communities, religions, social status. However, all of them are women who do not work, have never 
worked or have recently lost their jobs. Furthermore, some of them come out of difficult family situations, 
have suffered from violence or have been victim of stigmatization and therefore removed from their 
families. Women have been selected by the association for their attitudes towards clothing and craft. 
Despite the differences of origin, and despite knowing each other just a little before the start of the 
training, the coordinators reported that they created a fairly united group of people who helped each 
other and that under normal conditions would not have been able to talk to each other. 

None of the participants had any knowledge of knitting and the coordinators had only basic knowledge. 
Nevertheless, all the women were able to complete the full course, carrying out the three projects. They 
asked to provide more videos because they wanted to keep learning new techniques. The remaining 
yarn balls were evenly distributed among the participants who took them home along with the kit of 
materials provided to each of them.  

Participants stated that they did not know what to expect, but that they were pleasantly surprised by the 
ease of learning this activity and its versatility, and its "addictiveness", which is the desire to continue 
doing it and not be able to stop. Probable demonstration of the release of serotonin and the calming 
power of the activity. The director said she definitely wants to continue the knitting activity within the 
association, putting it in the WISE calendar. 

4 CONCLUSIONS AND FUTURE PERSPECTIVES 
Due to the collected feedbacks given both by participants -Ethiopian female workers- and by local 
trainers -WISE mediators- and to the results achieved in each training session, the goals set for the 
preliminary research phase are to be considered as achieved. For this reason, the undertaken activities 
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can become the pilot actions on which researchers can build a model for a more extensive training 
program that can be applicable to a wider audience and further contexts such as Bangladesh or India, 
through the realization of subsequent research phases of the project. 

The pilot actions have been relevant also to identify the elements that have negatively affected this 
preliminary phase. The main limits were particularly related to the necessity of conducting and following 
the research activities at the distance imposed by the pandemic. The remote management added 
complexity to all the conducted activities as it affects the control that researchers can put either in the 
preparation of the training, in the training itself, in the collection of results and in the completeness and 
quality of feedbacks. 

An additional barrier has been the language, as English is not fluently spoken by the participants in the 
activities and so the information received by the researchers is never 100% complete and reliable. To 
give an example, some parts of the training were not submitted in the correct way because the 
coordinators did not have a total awareness of the importance of that part.  

This difficulty helped researchers in adapting their actions, tools, and methods from time to time to the 
evolving situation and this turns out as useful in any future co-design activity, where the definition of 
research steps and key elements is in constant motion.  

Bearing this in mind, future steps for the research include the design of a training program made up of 
workshops that can furtherly pursue the goal of a better wellbeing of women garment workers. Presence 
will thus be an essential element for the effective extension and success of these following steps, to 
better control actions and results, to transfer more complex techniques, to integrate the workshops with 
educational activities included during knitting, and thus to be able to build the more structured program 
envisioned for the future.  
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Abstract  
The COVID-19 pandemic has changed different aspects of the teaching-learning process. The health 
crisis caused by COVID-19 in March 2020 modified teaching activities to an on-line version during 
several months. Therefore, the development of on-line tools was required to adapt to these changes 
and carry out final examination using fully digital platforms. On the one hand, European Higher 
Education Area (EHEA) promotes an evaluation based on competencies that students need to acquire, 
using a great variety of assessment tools with a high innovation degree. On the other hand, Rubrics are 
well-known instruments recommended for performing student evaluations based on competencies. 
Rubrics also allow the participation of all components involved in this evaluation process, aligning the 
evaluation and the teaching-learning model, and students’ monitoring of their own activity. This way, the 
process favors the development of responsibility towards the learning process and the capacity of self-
evaluation and understanding the quality of the work carried out and methods of improvement.  

This work presents a teaching innovation experience that aimed to design a flexible evaluation itinerary 
(off-line/on-line) adapted to all possible situations in on-line teaching, using learning objects (e-rubrics) 
in compliance with competence-based assessment. Electronic rubrics (e-rubrics) were used to 
implement the present work and evaluate competencies acquired by students in the degree of 
agronomic sciences at the University of Valladolid. The methodology included, i) the design of a flexible 
off-line/on-line evaluation itinerary, ii) the elaboration of e-rubrics, iii) its implementation in evaluating 
students from the Degrees and Masters of Agronomic Sciences at the University of Valladolid, iv) the 
comparison of different tools and their functionalities and finally v) the evaluation and dissemination of 
results. The results showed that the combination of off-line/on-line assessment tools (e-rubrics) allowed 
the implementation of a flexible evaluation (off-line/on-line) itinerary, which can be easily applied for 
evaluating students’ performance in Agronomic sciences (Degrees and Master levels) at the EHEA.  

Keywords: Innovation, technology, competences assessment, COVID-19, CoRubrics, Moodle. 

1 INTRODUCTION  
The COVID-19 pandemic has changed different aspects of the teaching-learning process. The health 
crisis caused by COVID-19 in March 2020 modified teaching activities to an on-line version during 
several months. Therefore, the development of on-line tools was required to adapt to these changes 
and carry out final examination using fully digital platforms. A teaching innovation experience was 
developed to solve the assessment of Agronomic sciences students, by means of flexible “on line/off 
line” tools.  

On the one hand, the teaching and learning process proposed by the Bologna process, encourages an 
active participation of the student in the learning process. More relevant become these statements for 
Agronomic science studies due to the need of its pragmatic approach. On the other hand, one of the 
most prominent characteristic of the present generation is their technology savviness and use of that 
technology in almost every aspect of their lives. The students spend on average of 33 hours per week 
on the internet [1], with 83% being engaged with online social networking sites [2]. Almost all the 
students in developed countries have a smart phone [3]. It is estimated that it won’t be long before one-
third of the world population will engage in some shape or form with social media. Facebook is the 
number one global social media site followed by YouTube, QQ, WhatsApp, Qzone, Twitter, SinaWeibo, 
WeChat, Google+ and Instagram [4]. Moreover, Facebook is the principal social media in America, 
Europe, Oceania, part of Asia and Africa, while Twitter is the principal social media in Japan [4]. These 
premises encourage to develop teaching-learning activities, included the assessment, using digital tools 
and highly involving students. 
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Additionally, in 2014, the European Commission presented the Agenda for the Higher Education 
Modernization in order to align the modernization of the higher education with the objectives of the Europe 
Strategy 2020 [5]. The agenda established the priority to adjust the higher education studies to the labour 
market promoting the entrepreneurial spirit and enhancing the links between education, research and 
enterprise. European Higher Education Area (EHEA) promotes an evaluation based on competencies that 
students need to acquire, using a great variety of assessment tools with a high innovation degree. In doing 
so, Rubrics are well-known instruments recommended for performing student evaluations based on 
competencies. The validity of the Rubrics is confirmed to improve the understanding of the expected 
learning results, providing teachers a continued, varied and collaborative assessment tool aligned with the 
competences-based learning model [6]. Rubrics also allow the participation of all components involved in 
this evaluation process, aligning the evaluation and the teaching-learning model, and students’ monitoring 
of their own activity. This way, the process favors the development of responsibility towards the learning 
process and the capacity of self-evaluation and understanding the quality of the work carried out and 
methods of improvement. Moreover, various authors [7; 8; 9] have already tested the online evaluation of 
students and the reliability of the use of e-rubrics for on-line evaluation itineraries. 

This work presents a teaching innovation experience that aimed to design a flexible evaluation itinerary 
(off-line/on-line) adapted to all possible situations in on-line teaching, using learning objects (e-rubrics) 
in compliance with competence-based assessment. Electronic rubrics (e-rubrics) were used to 
implement the present work and evaluate competencies acquired by students in the degree of 
agronomic sciences at the University of Valladolid. 

2 METHODOLOGY 
The teaching innovation experience followed a linear methodology. In a first step, the competencies 
needed to be acquired by the Agronomic sciences students were identified. Three competencies were 
considered to be assessed, i) C1: Critical thinking, ii) C2: Ability to synthesize and iii) C3: Ability to 
express in expert and non-expert forums.  

A flexible off-line/on-line evaluation itinerary was design. Rubrics were elaborated and e-rubrics were 
design to complete the on-line part of the itinerary. Then, the tools developed were implemented in 
students of the Degrees and Masters of Agronomic Sciences at the University of Valladolid.  

The Rubric was delivered to the students at the beginning of the trimester using the University of 
Valladolid Moodle platform. Once, the students presented their subject practices to the classroom, all 
the students and the teachers were invited to give marks using CoRubrics tool.  

CoRubrics tool output the students’ co-evaluation and the teacher’s evaluation for each student. 
CoRubrics is a digital tool that allows, i) create the Rubric, ii) launch it to students and teachers by mail 
for evaluation, iii) data gather from students self-evaluation, teachers-evaluation and students co-
evaluation, iv) assign a weight to each item measured and v) get the weigh averages of the students 
self-evaluation, teachers-evaluation and students co-evaluation. Therefore, CoRubrics was used to 
develop the e-Rubric for the evaluation in the on-line part of the itinerary.  

Finally, the evaluation and dissemination of the results was conducted. 

 
Figure 1. Methodology to design e-rubrics using CoRubrics digital tool.  
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3 RESULTS 
The results showed that the combination of off-line/on-line assessment tools (e-rubrics) allowed the 
implementation of a flexible evaluation (off-line/on-line) itinerary, which can be easily applied for 
evaluating students’ performance in Agronomic sciences (Degrees and Master levels) at the EHEA in 
both scenarios of face-to-face and on-line teaching.  

The decisions taken in the flexible on-line/off-line evaluation are presented in the table 1. 

Table 1. Strategic decisions for a flexible off-line/on-line evaluation itinerary. 

Decisions Description Off-line option On-line option/s 
Decision 1 Evaluator Teacher Teacher 

Self-evaluation 
Co-evaluation 

Decision 2 Task group Students’ group Group students 
Faculty students 
Campus students 

Decision 3 Object of evaluation Subject Theory 
Practices 

Decision 4 Criteria Subject contents Competences 
Decision 5 Levels Marks  

Advanced 
Expert 

Decision 6 Media Face-to-face Moodle 
Rubric 

Co-rubrics 

The flexible off-line / on-line evaluation itinerary used a combination of tools that would allow at any time 
to shift from face-to-face teaching into on-line teaching. The teacher’s evaluation, the students self-
evaluation and the co-evaluation can be completed using the e-rubric placed on the Moodle platform of 
the University of Valladolid, so it could be used in both offline / on-line evaluation modalities.  

The CoRubrics tool allowed the rubric to be published to the students, the teacher evaluation, the 
students' self-evaluation and co-evaluation. It calculates weight and graphs the teacher and students’ 
evaluations. Therefore, it is concluded the most complete tool.  

This project contributes to the alignment of the evaluation with the competences, the student's follow-
up of his own activity, favouring their responsibility of the learning and the self-evaluation of the quality 
of their work and the ways in which it could be improved to change the evaluation from face-to-face to 
online.  

Table 2. Evaluation by teacher, students’ self-evaluation and co-evaluation. 

Competencies Co-evaluation Self-evaluation Teacher evaluation 

C1: Critical thinking  6.30 6.14 6.53 

C2: Ability to synthesize 5.00 5.00 5.56 

C3: Ability to express in expert and non expert forums 5.56 5.19 4.45 

4 CONCLUSIONS 
The use of e-rubrics allows the evaluation both offline / on-line evaluation modalities. 

The CoRubrics tool allows to publish the rubric to the students, the teacher evaluation, the students' 
self-evaluation and co-evaluation.  

The CoRubrics tool calculated weight and graphs the teacher and students’ evaluations.  
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The Rubrics validity to evaluate the learning process aligned with the competences-based learning 
model was proved. 

The teaching innovation experience raised the consciousness of the teachers to align the evaluation 
with the competencies to be acquired by the students. 

The teaching innovation experience confirmed the compliance of rubrics to align the evaluation with the 
competencies that the student needs to acquire during the teaching-learning process. 
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Abstract 
The mandatory school closures of 2020 and 2021 and the swift transfer to synchronous and 
asynchronous online teaching required that teachers carve new pathways for their own and their 
students’ learning. Tensions and challenges were created and new knowledge landscapes arose for 
music teachers and teacher educators around the world. This paper will focus on our own work as music 
teacher educators and in particular on pre-service teachers’ voices so as to present the opportunities 
as well as the challenges arising from the move to online music teacher education in the spring term of 
2020. It reports on data from our ongoing practitioner research into the ways in which pre-service 
teachers understood, created and made use of digital classroom materials across their online 
placement, through their own accounts of the opportunities and challenges these processes afforded 
for their technological content knowledge and technological pedagogical knowledge transformation. 
Forms of data collected for the larger research study include (i) recorded end-of-term online group 
meeting, (ii) written reflections as part of their portfolio assignment, and (iii) tutor written observations 
from online meetings throughout the term. The findings of our ongoing work are challenging pre-existing 
notions of the role and function of technology in the music classroom, of valued forms of knowledge in 
teacher education programmes and also providing us with new opportunities for exploring these new 
valued forms of knowledge in our teacher education programmes. 

Keywords: Pre-service teachers, online placement, digital content, music education. 

1 INTRODUCTION 
The mandatory school closures of 2020 and 2021 and the swift transfer to synchronous and 
asynchronous online teaching required that teachers carve new pathways for their own and their 
students’ learning. Tensions and challenges were created and new knowledge landscapes arose for 
teachers and music teachers around the world. This paper will focus on our own work as music teacher 
educators and in particular on pre-service teachers’ voices so as to present the opportunities as well as 
the challenges arising from the move to online music teacher education in the spring term of 2020.  

Teaching practice represents a critical part of teacher education and initial preparation. During their 
preparation, teachers are expected to develop a large number of skills and behaviors that will help them 
be more effective [1]. This period of teaching practice is irreplaceable, as students become part of the 
school life and experience first hand the complexity of a teacher’s role. A lot of research has focused on 
the change that takes place during this critical period, the skills that are developed, the shift in future 
teachers’ views and ideas and the development of confidence and critical thinking ([2], [3], [4], [5], [6]), 
Nevertheless, under the circumstances that the global pandemic created, this part of future music 
teachers’ preparation had to be re-thought and re-constructed.     

Specifically, the two-term placement module at the Department of Music Studies, University of Athens, 
includes theoretical lectures and practical workshops, as well as a 30-hour placement in local schools. 
During the 2020 school closures, and as reported in Chrysostomou & Triantafyllaki [7], developing a 
flexible model for the completion of the student placements involved a series of five steps that included:  

• mapping students’ progress to-date,  

• finding  online  alternatives  for  observing teaching, 

• strengthening our collaboration with our team of teacher-mentors that continued to teach online, 
• and collaboratively creating  new teaching  material  to  encourage  students  to  re-

imagine  music  teaching  and  learning  online and finally, inevitably, 

• shifting assessment  requirements  to  accommodate  the  novel  circumstances  
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The challenge to reconstruct the teaching practice experience as an online-only experience gave rise to 
many questions and concerns regarding the skills that were developed and the overall gain for future 
music teachers. 

It has been suggested in earlier research that teachers’ reluctance to use technology in their classrooms 
stems from their lack of knowledge, as it was not part of their original training nor their initial teaching 
experiences [8]. Under these circumstances, however, future music teachers were ‘thrown in the deep 
end’ and had to learn, navigate and use technology for the whole period of their teaching practice. It 
became clear for us that this new digital landscape could provide opportunities for the development of 
technology-infused musical content for classroom use, as well as considerations of its pedagogical 
application, thereby enhancing our students’ technological content knowledge (TCK) and technological 
pedagogical knowledge (TPK) in the context of their subject specialism ([9], [10]). 

In addition to already valued forms of knowledge, such as pedagogical content knowledge (PCK) [11] 
and technological content knowledge (TCK), the technological and pedagogical content knowledge 
(TPACK) model offered an invaluable framework for the reconstruction of the teacher placement 
modules ([12], [9], [10], [13]). It had the potential to take the focus off technology itself and place it on 
ways in which it might assist our students in achieving curricular goals [9]. The current paper re-visits 
the students’ experiences and their submitted placement portfolios and invites students to tell their own 
stories of knowledge transformation. Essentially, we explore the ways in which they understood, created 
and made use of new digital classroom tools and materials across their online placement. This journey 
was an additional opportunity for us to reconstruct the teacher placement and find ways by which to 
rethink valued forms of knowledge in our teacher training programmes. 

2 METHODOLOGY 
We began our journey into orchestrating data collection for this small-scale study through taking up a 
question that arose from a 5-step strategic move to online teacher training in the Spring of 2020 [7].  

What do (student-created) technology-infused musical content and materials look like and 
how can we develop students’ critical capacity to evaluate their value for music learning? 

In essence, the question focuses our attention as much on students’ perspectives and strategies of 
creating teaching and learning materials and musical content for their teaching placements, as it does 
on exploring the possibilities for enhancing student reflection and criticality during this process. Data 
were collected through (i) a recorded end-of-term online group module evaluation meeting, (ii) written 
reflections as part of their portfolio assignment, and (iii) tutor written observations from online meetings 
throughout the term. This paper presents data collected through the online group discussion and one 
selected student portfolio reflection (as a case study exemplar). 

In June 2021, students were invited to attend an audio-recorded online meeting, in order to evaluate 
their learning experience throughout the year. The meeting consisted of two parts: A small-group 
collaborative written activity initially, followed by a whole-group discussion with the teacher educators.  

At the start of the online meeting, 20 students initially were split into small groups in breakout rooms and 
were asked to work collaboratively for 30 mins to respond to a series of questions in a shared Word file. 
These questions were the following: 

1 Describe briefly your experience of the online teacher placement.  
2 If you created digital materials, describe this learning process, thinking also about the stages you 

followed to create it.  
3 Did the online placement allow you to think about musical concepts and how best to teach them 

and in what ways? 

For the remainder of the online meeting (30-40 mins), students were invited back to the main room, in 
order to discuss their responses and provide feedback about their experience as a whole. The 
discussion was audio-recorded, with the students’ prior consent, to aid transcription. The data from the 
collaborative Word file were extracted and compared to the transcribed data from the whole-group 
discussion.  

Student portfolio reflections were also mined for relevant data. This process included reading through 
the text several times in order to identify themes related to the questions raised during the group 
discussion for comparison. But also to present in-depth and holistically individual pre-service teachers’ 
perspectives and strategies of creating technology-infused materials for their placement. For this paper 
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we chose to focus on one pre-service teacher’s reflections in particular and was purposively selected 
as it provided rich and informative data of the creation of new curricular content for online synchronous 
and asynchronous teaching. 

3 RESULTS 

3.1 Opportunities and challenges of creating new digital materials 
While participants mentioned the differences between face-to-face and online teaching and ultimately 
preferred the former as “if there is no physical presence, a glance, verbal feedback, I think just a huge 
part of teaching is lost, this sense of community in the classroom, the teachers’ presence”, they 
nevertheless talk about the knowledge and experiences initiated through online music teaching as being 
transferable to other forms of teaching: 

“Online teaching isn’t just an alternative way but it taught us to deal with any kind of 
teaching, face-to-face and distance, due to all of this absolutely necessary preparation that 
was required” (group online discussion) 

“It was an opportunity to get to know digital tools and applications that could be used also 
in face-to-face teaching” (group online discussion)  

During their placements, students created a rich and impressive variety of tools: Padlets, E-books, 
BookCreator, LearningApps, milanote, musescore, power point, chrome musiclab, youtube, video 
creating applications a.o. During the online group discussion, students discuss the hard work and 
preparation involved in preparing their classes:  

“It was an incredible experience, time-consuming that initially was a mountain of work, but 
ended up being an experience whereby ease of use just became much greater” (group 
online discussion) 

“There was a lot of work required beforehand, in-depth research, searching for new and 
interesting activities for the online class, creating new digital materials to aid in online 
teaching, there was a bigger need of preparation for future online teaching” (team 
2_collabdoc_online group meeting) 

Images of enthusiastic and engaged school pupils were a common theme in our students’ perspectives 
of the process: 

“Sometimes classroom teachers wouldn’t use much digital material, it was mostly materials 
used anyway in the classroom, photocopies that were share-screened, and so forth. But 
during my teaching, they (pupils) were so enthused when they saw the digital materials I’d 
created...“ 

“Engagement with…pupils just seemed to understand so much better through their participation 
in the lesson than if they were just observing the material. So, you know, if the teacher played 
a video then it would be necessary to have some form of digital activity after that”  

“The asynchronous bit was really challenging. But all the rest gave us an opportunity to be 
more creative and just keep their (pupils) interest, that is to find new ways to teach, without 
actually being there” (group online discussion)  

University lectures by teacher-mentors that hosted pre-service teacher placements in their schools 
provided a range of ideas and initiated much discussion of the types of tools they were using in this new 
teaching reality: 

“It was a really unfamiliar environment, but I met teachers that just opened up new 
pathways for my subject and things I hadn’t even thought about before” 

“I think I just wouldn’t have made it, if the opportunity wasn’t provided to have teacher-
mentors present us digital tools through our weekly meetings, they showed us different 
things each week, it was so helpful. As an experience it was just valuable, as we certainly 
had use of these tools” (online group discussion) 

The online discussion group data seems to foreground a positive response from our students who rose 
to the challenge of online teaching. Though they noted that in-person teaching and teaching practice is 
important and their absence during the school closures was clearly recognised as a shortfall, they were 
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also quick to acknowledge the range of skills and knowledge they acquired on account of these new 
circumstances, such as the creation of new digital materials for classroom use, the use of digital 
technology for engaging students, new forms of asynchronous teaching and learning, and creative uses 
of technologies for classroom use.  

3.2 Case Study Student_Maria 
Returning to the first part of our initial question “What do (student-created) technology-infused musical 
content and materials look like…”, one student’s reflections on her online teaching practices during her 
placement, provided a window into the forms and uses of TCK and its pedagogical use. 

All of Marias’ placement classes were taught synchronously online. The aim of Maria’s first 40 minute 
lesson was for Year 3 pupils (8+) to learn about ‘sound effects’ for films (Foley). The lesson plan was 
realised through the thoughtful selection of a range of Disney movies (Pinochio, Ratatouille) and the 
creation of original digital tools (book creator, quiz) to engage her pupils. In her reflective journal, the 
student justifies the use of these tools: 

“I aimed to make use of relevant digital means and tools, for the lesson to become as interactive 
as possible and equally effective as a face-to-face class. For this reason I chose to create three 
difficult tools, of which I ended up using just the two” (CS1_reflective journal lesson 1) 

Maria writes in her reflection the ways in which she implemented foley as a sound-effect technique in 
her classes: 

“I didn’t interfere with the video but used it to create an interactive activity whereby all pupils 
would have the opportunity to experiment with the sound effects and have a lived 
experience of their creation (through foley art). I also used a video that explains the creation 
of sound effects with foley, so pupils understand the procedure but extract ideas for their 
later creative activities (CS1_reflective journal lesson 1). 

She discusses how she created new digital tools below in order to enhance her students’ interest in the 
subject matter: 

“The electronic book was for me an interesting way to present the lesson and keep their 
interest. In contrast to simply viewing and explaining activities, through the e-book I created, 
in which I added colour and images, the lesson would increase (pupils’) interest. Through 
this way I also had the opportunity to create new digital materials for my teaching” 
(CS1_reflective journal lesson 1) 

The aim of Maria’s 2nd lesson was for pupils to understand the creation of graphic scores and their 
symbols, experiment with symbols and attempt a simple performance of a score. The lesson plan was 
realised in a class of 12 year-old pupils and through synchronous online teaching. In her reflective journal 
she writes again about the motives behind the creation of digital materials for use during her lesson.  

“Teaching was realized through the VL platform. For this reason I needed to make use of 
and create digital tools that would allow me to conduct a rich and interacting class – similar 
to a face-to-face lesson and one that would assist in portraying knowledge in a 
comprehensive way. What I created was a power point presentation, which however had 
an interactive character and did not consist of just portraying image or test, but aimed to 
engage pupils’ interest and create an environment of fun exploration of new knowledge” 
(CS1_reflective journal lesson 2).  

Maria’s perspectives of “curricular content transformation” are rich with her intention of making musical 
knowledge (Content Knowledge, CK) comprehensible through the use of originally created digital 
content (Technological Content Knowledge, TCK). Her technological pedagogical content knowledge 
(TPACK) is evidenced in the last excerpt, where she aims not simply to create digital tools for portraying 
musical content knowledge but also to create an authentic learning experience for her pupils.  

4 CONCLUSIONS 
In studying pre-service teachers’ experiences of learning and knowledge development during the 2020-
21 pandemic, we challenged pre-existing notions of the role and function of technology in the music 
classroom and valued forms of knowledge in teacher education programmes and were also provided 
with new opportunities for exploring these new valued forms of knowledge in our teacher education 
programmes. Part of this “curricular content transformation” was not only enhancing pre-service 
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teachers’ technological knowledge and skills but also allowing them to shift attitude and beliefs regarding 
the application of technology in real-world learning and teaching contexts. It was interesting to note in 
the above data that students’ perspectives of learning about and employing technology in their online 
pre-service placements was not considered a “one-off” experience, but rather a “real-world” and 
authentic problem [14] that is potentially transferable to a range of other teaching situations (e.g. face-
to-face classroom teaching).  

Going further, another challenge for “curricula knowledge transformation” is to develop students’ critical 
capacity to evaluate the value of their originally created digital content for (pupils’) music learning and 
also (re)consider the value of various forms of knowledge for musical teaching and learning. The 
pathway of our teacher education modules includes an emphasis on structured and supported learning 
processes that can spark personal, educational and professional development for our students. One 
year into this journey, it seems to be crucial to continue to think about opportunities and challenges that 
providing students’ with authentic, real-world learning environments in which to develop their TPACK 
seem to present.  
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SCHOOL LOCATION AND EDUCATIONAL QUALITY: FINDINGS FROM
INTERNATIONAL LARGE-SCALE STUDENT ACHIEVEMENT STUDIES

AND NATIONAL SCHOOL LEAVING EXAMINATIONS

R. Zelvys, R. Dukynaite, A. Jakaitiene
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Abstract

Among the many factors which may have impact on educational quality is the factor of school location.
Two important sources which provide data about differences between urban and rural schools are the
results of international large-scale student achievement studies (ILSAs) and national testing/school
leaving examinations. Since 1995 Lithuania participates in IEA TIMSS study, and since 2006 – in OECD
PISA study. Results indicate that throughout the five PISA cycles (2006-2018) the achievements of
students in rural schools were the lowest compared to the results of students in small and large towns as
well as in cities. In PISA 2018 the differences between student achievement in rural and city schools
exceeded 60 points (Zabulionis, 2020). Similar differences between urban and rural schools were also
observed in TIMSS 8th grade mathematics study (ŠMM, 2016). To ensure the accessibility and quality of
educational services in Lithuania, special attention was paid to a student‘s residential location (Broer,
Bai, Fonseca, 2019). The results of national testing of 8th grade students showed that since 2003
student achievements in cities and regional centers remained more or less at the same level while the
results of students in small towns and villages improved (ŠMM, 2011).

One of the possible reasons of the observed differences in findings can be explained by the fact that
goals and methodologies of ILSAs and national testing/school leaving examinations differ. In order to
further investigate the problem of rural/urban differences in relation to student achievement, we analyzed
the results of five cycles of maturity examinations in mathematics and Lithuanian language - from 2013-
2014 school year to 2017-2018 school year. Differences of student achievement in urban and rural
schools were compared according to school location in five groups: the capital city, cities, large towns,
small towns and rural areas. We found that the median of assessments is statistically significantly
smaller in rural schools when compared to the city schools. However, the whole distribution does not
prove that situation in rural areas is essentially worse than in the cities, as there are also significant
differences in student achievement between the city schools. The main conclusion of our research is that
in order to gain a better insight into the impact of school location on educational quality it is not enough
to analyze only the characteristics of the center (median/average); we also need to consider the whole
distribution. In order to improve the educational quality, policy measures should be aimed at diminishing
differences between schools located both in rural and urban areas. 

This research is funded by the European Social Fund according to the activity ‘Improvement of
researchers’ qualification by implementing world-class R&D projects’ of Measure No. 09.3.3-LMT-K-712.
The project No. DOTSUT-39 (09.3.3-LMT-K-712-01-0018) / LSS-250000-57.
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DEVELOPMENT OF SPATIAL PERCEPTIONS IN PRESCHOOL AGE 
THROUGH MAZES IN THE APPLICATION OF GAME AND 

COMPETENCE APPROACH 

Krasimira Dimitrova 
University “Prof. Dr. Assen Zlatarov” (BULGARIA) 

Abstract 
In preschool age, the most natural activity is playing games. Children learn everything that is necessary 
for life by playing games. Adults need to take this into account and offer any new knowledge in the form 
of a game. 

A study was conducted to establish the state of the problem in pedagogical practice in Bulgaria. As a 
result, it was found that in kindergartens teachers use cognitive books in different educational systems. 
An analysis of the used pedagogical literature found that the time intervals between the special 
perceptions tasks are too long. Educational tasks for orientation in space are only a few compared to 
other tasks. The same study found that more than half of the surveyed teachers do not create their own 
resources related to the development of children's spatial perceptions, and do not conduct such targeted 
games. 

These results proved the relevance of the presented problem - insufficient provision of materials for the 
development of children's spatial ideas and insufficient technical and methodological assistance to 
teachers. The idea of the study is to find out what is the reason for the reluctance of teachers to conduct 
additional classes to develop children's spatial ideas. 

The aim of the research is to establish the state of the problem in practice regarding the formation of 
spatial perceptions in children, to establish the attitudes of teachers to conduct classes for the formation 
of spatial orientation knowledge and assess their skills to create their own educational resources. 
Methodological aspects for increasing the preparation of students from pedagogical cources in the field 
of spatial perceptions are presented. 

The results of an experimental study conducted during the 2019-2020 and 2020-2021 school years are 
presented. It includes students preparing for bachelor's and master's programs, postgraduate students, 
children's teachers. 

The methodology includes a survey which aim is to establish the state of the problem in practice, 
information technology education, an interactive whiteboard and programmable toys - to create 
educational resources. 

The purpose of the described practice is to present the work of the participants and to offer 
methodological guidelines for working with educational resources for the development of children's 
spatial perceptions. 

This article discusses the problem of using different types of mazes to develop spatial perceptions in 
children by using different types of games and plots.  

As a result of the described research and the conducted experimental work, conclusions can be drawn 
in the following directions: 

• To improve the development of children's spatial perceptions, it is necessary to offer more 
cognitive tasks 

• It is necessary to offer teachers resources and methodological guidelines for their use 
• It is necessary to periodically conduct qualification courses to increase the knowledge and skills 

of teachers 

As a result of the described research and the conducted experimental work, conclusions can be drawn 
in the following directions: 

• To improve the development of children's spatial perceptions, it is necessary to offer more 
cognitive tasks 
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• It is necessary to offer teachers resources and methodological guidelines for their use 
• It is necessary to periodically conduct qualification courses to increase the knowledge and skills 

of teachers. 

Keywords: mazes, spatial perceptions, preschool age, competence approach, games. 

1 INTRODUCTION 
The development of spatial perceptions is one of the most difficult and long processes. 

Studies show that working on their development from an early age contributes to a person's success 
throughout life [1]. 

Children learn through playing. Playing during preschool age contributes to the child's development in 
the following areas: 

• Development of thinking [2]; 

• Promotes the development of intelligence later in life, playing can improve the cognitive, linguistic 
and social development of the child [3]; 

• Develops creativity and provokes the child's imagination [4]; 

• Improves communication and develops the child's language skills at a later stage in life, as well 
as empathy and a number of social skills [5]; 

• Prepares children for real life and helps them cope in different life situations. 

The environment in which modern children grow and develop is saturated with technology. This should 
be the environment in the kindergarten too. Along with all known and proven game technologies and 
tasks, educational tasks in an electronic environment, on an interactive whiteboard and through 
programmable toys (eg Bee-Bot) should be practices, as well. 

2 METHODOLOGY 
The methodology includes three work stages: 

• Stage 1. Establishing the state of the problem in practice. 
• Stage 2. Preparation of models for working with children and raising the qualification of teachers/ 

student preparation. 

• Stage 3. Experimental work and correction of the models. 

To establish the state of the problem in practice, a study was conducted in the following areas: 

• Study of the used educational literature in the kindergarten 
• Survey among children's teachers. 

The analysis of the literature includes three program systems for kindergarten. Cognitive books for 5-7 
year old children are taken into account. 

The survey includes questions related to the attitudes, opportunities and the use of educational 
resources and games by pedagogues for the development of spatial ideas. 

120 teachers of different ages were interviewed. They work in kindergartens in small and large cities. 

Stage 2 took place during the 2019-2020 and 2020-2021 academic years. It includes students preparing 
for bachelor's and master's programs, postgraduate students, children's teachers. The work with them 
is in the following directions - purposeful methodological knowledge, workshops for creating thematic 
games, increasing digital literacy, developing skills for creating games and educational resources in an 
electronic environment, interactive whiteboard, programmable toys.  

As a result of the carried practise, models for working with children for the development of their spatial 
ideas were created. 

The educational models include different types of mazes for the development of children's spatial 
representations, using different types of games and plots. When working with different types of mazes, 
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a number of educational tasks are solved. As the children learn the directions, they develop the skills 
for counting, for color differentiation, for analysis and orientation in the situation, for planning actions. 
Propaedeutics of representations for coordinate and square networks and for an ordered pair is 
performed. 

3 RESULTS 
The results of the conducted research and experimental work will be described according to the stages 
of work. 

The educational process in the kindergarten in Bulgaria is realized through children’s cognitive books 
according to program systems, approved by the Ministry of Education. The program systems are 
developed on the basis of the Ordinance on Preschool Education and the educational requirements and 
expected results indicated in it. 

In the field of education "Mathematics" includes specific quantitative, geometric, spatial and temporal 
ideas and skills, systematized in five educational cores: Quantitative relations, Measurement, Spatial 
relations, Temporal relations, Geometric figures and shapes [6]. 

Table 1 describes the expected learning outcomes of the Spatial Relations core in the different age 
groups. 

Table 1. Expected results - Core „Spatial Relations“. 

The core First group 
(3-4 years) 

Second group 
(4-5 years) 

Third group 
(5-6 years) 

Fourth group 
(6-7 years) 

Spatial 
Relations 

Determines the 
location of an object 
according to its own 
location - top, 
bottom, front, back 

Determines the 
location of an 
object relative to its 
own location, using 
near and far 

Determines the location 
of objects in space, using 
the neighborhood, inside, 
outside 

Defines spatial relationships 
(inside, outside, between, 
closed, open) 

  Establishes spatial 
relationships between 
objects (between two 
objects; between several 
objects; each to each) 

Determines the relative position 
of objects (above, below, in 
front, behind, next to, on, on, 
etc.) 

 Orients in the main 
directions, using 
forward, backward, 
up and down 

Determines the directions 
up, down, forward, 
backward, left, right 

Describes the spatial 
arrangement of two objects 
relative to each other, using 
left, right 

  Names parts of his own 
body, defining left/right 
hand, left/right foot, 
left/right ear/eye 

Uses spatial terms for 
directions, locations, distances, 
and spatial relationships 
(right/left; up/down; front/back; 
near/far; earlier/late; row, 
center, top, top left; bottom 
right; front left, etc.) 

  Oriented in two-
dimensional space (by 
plan, in a square grid, 
labyrinth) 

Represents graphically spatial 
relationships 

The object of analysis are the program tasks and the cognitive books for the third and fourth age group. 
The books of three software systems are analyzed. 

The analysis of the cognitive books shows that the main part of the provided knowledge is assigned to 
the quantitative relations. 

It is also noted that there is an uneven distribution of tasks for spatial relations. For example, the order 
makes an impression - pages 6 and 7, and the next topic is on pages 52, 53. In another book – the 
pages are 7, 12, 45, 67. It is obvious that there is a long interval between the topics. It can be concluded 
that the teacher should offer the children in unregulated situations to perform various games and tasks 
that the teacher has prepared. This means that the teacher must have the knowledge and skills to create 
appropriate educational resources. 
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The survey conducted among children's teachers was aimed at identifying several trends. In terms of 
age, it was found that 45% of them are over 50, 23% - over 40, 21% - over 30 and 11% - over 20. 

For the purposes of this article, only some of the questions will be analyzed. 

To the question "Do you offer children educational mathematics resources that you have developed 
yourself?" All teachers answer in the affirmative. 

Asked "In the last month, have you offered children educational resources in mathematics that you have 
developed yourself?" Teachers answer in the affirmative. 

"How many resources have you proposed for the development of spatial representations in the last 
month?" The teachers' answers show that they are not very interested in spatial orientation tasks when 
they are not mandatory. The results are presented in fig. 1. 

 
Figure 1. Creating resources for spatial relations. 

To the question "How many of the resources for the development of children's spatial ideas did you 
create to work in an electronic environment, interactive whiteboard or programmable toys?" The 
teachers answered: 0 - 65%, 1 - 24%, more than 2 - 11%. 

"What is the reason for the small number of electronic resources you have created?" - the answers are 
as follows: 

- Lack of equipment; 
- I do not have time to create resources; 
- Lack of skills; 
- I do not want to use electronic resources; 

The work of creating models for working with children to develop their spatial ideas includes working 
with mazes – square grid, in which different game plots are offered: 

• With an indication of the direction and number of steps for movement - the character must pass 
the playing field according to the indicated legend and there are several possible exits (Fig. 2); 
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Figure 2. Hero movement code. 

• With an instruction for movement according to a certain figure or color (Fig. 3); 

 
Figure 3. Movement according to a certain figure or color. 

• Parameters are set (horizontal and vertical) - the character must take an object from this square 
(Fig. 4); 

 
Figure 4. The character must take an object from this square. 

• Parameters are set (horizontal and vertical) - the character must be placed exactly on this square. 
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4 CONCLUSIONS 
In order for the pedagogue to create educational resources on his own, it is necessary to have a solid 
methodological training. The high level of digital competence contributes to the quality of presenting the 
tasks to the children. 

The continuous improvement of the qualification of the pedagogical specialists is the basis of the 
development of the pedagogical science and practice.  

As a result of the described research and the conducted experimental work, conclusions can be drawn 
in the following directions: 

• To improve the development of children's spatial perceptions, it is necessary to offer more 
cognitive tasks 

• It is necessary to offer teachers resources and methodological guidelines for their use 
• It is necessary to periodically conduct qualification courses to increase the knowledge and skills 

of teachers 
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SUPPORTING EXHIBITION DESIGN WITH DIGITAL TOOLS IN AN 
ACADEMIC LIBRARY SETTING DURING THE COVID-19 PANDEMIC 

M. Reberg, M. von Essen 
Mid Sweden University (SWEDEN) 

Abstract 
Many academic libraries are developing their work with organising experimental learning spaces within 
library buildings. Included in this work is planning for and designing research exhibitions with the purpose 
of introducing ongoing research at the university to students and other visitors. Mid Sweden University 
library has organised its work with designing a research exhibition within the project “MIUN Research 
Exhibition”. This project began in January 2020, with the COVID-19 pandemic hitting Sweden just three 
months later. Due to the pandemic the group of library staff working with the design of the exhibition 
couldn't meet physically and had to come up with new ways of working together online, using different 
digital tools. 

This paper presents aspects of this adaptation to new forms of creative design work in the context of 
the university library during the pandemic. The discussion specifically concerns a process where the 
members of the exhibition team chose, tried out and evaluated different digital tools for visualizing their 
design ideas. The aim of the study has been to find and add a digital platform to develop the exhibition 
during the limitations of the pandemic situation, as well as to be useful in other contexts. 

A qualitative participatory method was applied to evaluate different digital tools. The members of the 
design team chose and used different digital tools to visualize design ideas for the exhibition. The result 
of this design work was presented and discussed during an online workshop. Afterwards a formal 
evaluation survey was conducted. 

Results: The survey showed that the group members had positive experiences from the work with 
different digital tools. In total more than seven different digital tools were tested. The main obstacle in 
exploring each software’s features was the time factor. Some of the software had sets of objects or 
object libraries that was considered too limited, but such limitations were also experienced as potentially 
stimulating for creativity when members tried to find solutions among the given options, or by work-
arounds. The digital tools were considered helpful when structuring and organizing design ideas and 
also supportive when visually communicating different design ideas to other group members in a 
pedagogical way. Due to the fact that the team members having different background and skills, a 
general recommendation when choosing software for the continued work process was to keep the 
chosen digital tool as simple as possible. The threshold should be low for those with little experience 
working with this kind of digital tools. Also, a softer critical thinking skill set is needed to evaluate what 
benefit the digital tool can have in relation to the specific design task. However, if you have experience 
and more elaborate skills you add value to the group when using tools that are more advanced to 
visualize the design ideas. 

Keywords: academic libraries, library exhibitions, exhibition design, digital tools, covid-19. 

1 INTRODUCTION 
This paper concerns the design processes surrounding the production of knowledge in the form of 
research-based exhibitions. Design work related to exhibitions are to a large extent a product of 
collaborative design processes [1]. These collaborative processes are occurring within a group of 
individuals who are usually working as a team within a specific project where complementary skills and 
knowledge are brought together [2].  

The work reported in this paper concerns such a collaborative design process taking place within the 
Mid Sweden university library context. Here the library staff has been working as a design team with the 
ambition to build an exhibition presenting research to university students. The geographical dispersal of 
the team members over two campus (at 180 km distance) has always pointed to digital tools and online-
solutions as an option to travel for meetings. However, as a consequence of the COVID-19 pandemic 
in 2020, the necessity to support the design process with digital tools that previously had not been used 
by the team in the context of exhibition design, was called for. The aim of the study therefore has been 
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to find and add a digital platform to develop the exhibition during the limitations of the pandemic situation, 
as well as to be useful in other contexts. 

The paper builds on the formal evaluation and experiences from this digitally supported design process 
and the paper contributes to the sub-field within the area of design that has been called exhibition design 
and specifically exhibition design in the setting of the academic library. 

1.1 Exhibitions in the academic library setting 
In comparison to the history of art exhibitions or the production of exhibitions in the context of museums, 
it is noteworthy that exhibitions in the setting of the academic library is of a much later practice. Slager 
[3] has suggested that there has been two historical processes pointing to the academy as a relevant 
arena for exhibitions: The first process concerns the lack of public spaces for “spectacular thinking” and 
the second concerns the transformation of the academy itself and its changing views on education.  

According to Slager [3] the paradigm of an exhibition being visited by a public was formulated in the 
times of the French Revolution. This was the first time a public could offer the possibility for artists to 
transform their community through art and its critical functions; by stimulating social awareness and 
contributing to a conscious sense of citizenship. However, Slager [3] suggests, the idea of moving (art) 
exhibitions into the academy can be seen as a consequence of the transformation of the society during 
the last couple of centuries. During this period the traditional art spectator to a large extent has 
disappeared and turned into mass audiences. In a similar way art has adopted the role of entertaining 
the masses (“audiences”) in their leisure time. Thereby art increasingly has lost its potential to make an 
impact on society, which has made it important to find new arenas for exhibitions, similar to the 19th 
century public space, where “spectacular thinking” can take place. The academy is considered to 
maintain such qualities, at least in part.  

Furthermore, Slager [3] argues there has also been reactions within the academy against an emergence 
of technocratic reason in higher education, with a fear accompanying this development that “all 
individuality and possibility for a longer term, more processual, reflective and less outcome-bound model 
of education will be lost” [3 p81]. This fear of an extreme bureaucratization and increasingly result-
oriented culture overtaking higher education also has led to a demand for a dedicated space that needs 
to be claimed for another set of terms and aspirations:  

“a space no longer characterized by regulatory knowledge protocols, or predictable 
outcomes of investigative processes, but one that provides room for another attitude. 
Welcoming both the impossibility of knowing in advance and procrastination around the 
issue of where an enveloping thought-and-practice might ultimately lead. In this way, the 
academy would be rehabilitated as a field of possibilities, an environment for non-
instrumental, indirect, experimental, speculative thought processes that depart from the 
‘contemporary moment’ and focus on enabling the analysis of a certain number of crucial 
issues and urgencies in a performative sense.” [3 p82] 

Another process concerns the academic library which also has tried to redefine itself and its services 
over time. According to Freeman [4] the evolution of library space can be described as changes over 
three paradigms: A Reader centred paradigm followed by a Book centred paradigm and lately a Learner 
centred paradigm. European libraries during the Enlightenment were designed to inspire “the spiritual 
and intellectual contemplation” [4 p1] for scholars, but over time turned toward a more utilitarian 
approach in the design and use of library buildings and space. The growing collections and the needs 
of the staff came into primary focus, and was often a priority before the student’s needs.  

The arrival of IT in the 1970’s sparked new thinking allowing for the convergence between function and 
form in the planning of library space. This supported the development of learner-centred library 
environments. IT also meant that many in the early days believed that the digital information on the 
Internet gradually would replace books, leading to “deserted libraries” [5]. This belief can in turn be seen 
as a key to understanding the “libraries as space movement” that followed [6 p226]. 

Simultaneously, librarians have a long history of teaching. The teaching efforts have not been diminished 
by the arrival of IT, rather information provision and instruction has integrated with research and IT 
assistance. New and different teaching moments have evolved for library staff. However, as the new 
teaching and learning pedagogies in higher education have been influenced by social constructivist 
learning theories the libraries also have shifted away from a teaching culture and toward a culture of 
learning [7].The concept of library spaces seen as learning spaces therefore puts emphasis less on 
library staff teaching and more on library design concepts and changing pedagogies which enable 

1173



 

 

“discovery that provides students with ‘knowledge making’ experiences transferable to lifelong learning” 
[8 p3]. 

In providing a range of formal and informal learning spaces within the library environment, these varied 
spaces accommodate and support the differing needs and preferences of different communities of 
learners for whom flexible and self-directed learning can be promoted. Such people-centred or learner-
centred approach requires academic libraries to  

“treat students as intentional learners rather than as customers, view the library building as 
one of the chief places on campus where students take responsibility for and control over 
their own learning; and employ library staff to enact the learning mission of the university 
through being educators” [9 p191]. 

Moreover, academic libraries often serve as a point of access or linkage between buildings on campus 
which also motivate students to utilize the library learning spaces [10]. This means that the use of the 
physical library space continues to change and grow “as place”. 

Library exhibitions can to a large extent be understood as responses to these changes in views on 
library learning spaces. Library exhibitions may include many different approaches, not the least the 
possibility for students (and staff) to show their artistic or scholarly presentations. Yet, to a large extent 
exhibition in libraries have primarily built on the display of the libraries rare or otherwise “special” 
collections [11], and it was not until the late 1980’s that libraries began to recognize the pedagogical and 
public value of such displays [12]. 

Using library space for exhibitions can be a way to emphasize the library as a “third space” where 
students through creativity, dialogue and interactivity can take “ownership” of their university [13], [14]. 
Furthermore, library exhibitions can be a way of promoting the library as a “relevant space” for a wider 
community [15].  

Central to the present movement of exhibitions displaying research in the library setting are also a 
response to a wider discourse on the need to expand the outreach of researchers and to establish new 
arenas for research communication. In the Swedish context this direction has been evident e.g. when 
allocating grants to the Swedish higher education institutions; the Swedish government has specified 
that the universities should facilitate easier access to relevant information on research results for the 
public in the annual regulation letters since the beginning of 2000. The Swedish National Agency for 
Higher Education has also stressed the importance of the universities to cooperate with the surrounding 
society through research communication [16], [17]. This should lead to further knowledge development 
and growth, a better education for the students and in the longer perspective a further developed 
democracy. The university libraries are recognized as relevant partners in these endeavours.  

In an effort to respond to these general directions, a generic framework for systematic production of 
research-based exhibitions in the academic library setting was suggested by Malmö university library in 
2017 [18], and a nation-wide network for academic library exhibition curators was initiated by the library 
at Linköping university in 2019.  

The context for the discussion in this paper are a project that are in line with these movements. This 
project was initiated in 2019 at the Mid Sweden university library, with the ambition to design and 
produce a research-based exhibition within the theme of “forests and sustainability” during 2020–2022. 

1.2 Supporting exhibition design 
Exhibition design processes can generally be described as processes consisting of different steps, 
phases or tasks [19]. In practical work such division between steps are not always clearly separated or 
appear as linear parts. The process of exhibition design can be “messy” [20] and during the design 
process different technologies and techniques can be useful in supporting the development of the 
exhibition by the design team.  

Support in exhibition design can for example mean collaboration with experts or intended users of the 
exhibition; specific work flow models or techniques to move the process forward; and or tools or software 
for visualizing the design. There are for example several studies concerning the support of exhibition 
work that emphasize the importance of involving the intended users or visitors of an exhibition in the 
design process, what Knudsen [21] has called “participatory collaborative process”. These participatory 
collaborative processes for exhibition work have been studied in libraries [22], [23], [24], museums [25], 
[26], [27], [21], as well as in other cultural institutions. The presence of intended users during exhibition 
design cannot be underestimated, even though much of the design work taking place when curating an 
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exhibition are managed by teams more or less formally attached to, or working within, the institution. 
Knudsen [21] argues that questions of how participation works rather than how much or what type of 
participation is accomplished are key.  

Moreover, there is a plethora of tools and models to support the exhibition design focusing on the team’s 
work process in itself. Usually these work-process assisting methods are supposed to stimulate, or help 
maintain a creative flow of ideas or support in the negotiations of different thoughts that need to be 
considered during the design process [28]. This can take the form of using mind maps, brainstorming 
exercises, notepads (digital or physical) and other methods.  

However, all types of exhibitions aim to deliver an experience to its audiences that will purvey its 
messages effectively through meaningful communication and engaging interactions. Different modalities 
of media and information need to be produced and combined (designed) to enable the visitor to access 
the messages, objects and stories. This means that concepts and ideas need to be discussed and 
visualized thru models and prototypes, different design solutions need to be tried out before the 
exhibition can be finalized. Tools and technologies supporting this work can be as diverse as basic 
cardboard boxes for laying out the exhibition spaces as well as digital tools for modelling the exhibition 
with advanced 3-Dimensional rendering software. 

Computer aided 3D design software (CAD) can be helpful in several ways in exhibition design. It can 
support in making rough calculation of wall space needed to present the list of works you propose to 
present in the exhibition; by making real 3D models of the exhibition spaces and by scaling the images 
of the works of art or other objects, you can determine if they will fit comfortably within the space [2 
p160]. By doing so the software can also assist you in determine expected visitor flow thru the space 
and identify “pinch points” where accessibility need to be adjusted, and so forth.  

Support based on digital tools are emphasized in this paper. 

2 METHODOLOGY 

2.1 Participatory method 
The study applies a participatory method [29] in the evaluation of software. The perspective of the 
participatory method changes the viewpoint of the researcher as the sole interpreter of the collected 
information. Here the participants are not subjects to be studied but co-investigators and co-analysers.  

The team working with the exhibition design consisted of 7 persons; 3 librarians, 2 library assistants and 
2 academic writing tutors. The team was led by 2 curators: 1 librarian and 1 educational developer; all 
working at the library. The exhibition was supposed to be presented at two different campuses so the 
team consisted of members working at both these campuses, with 1 curator at each campus, but all 
working together in designing one concept for the exhibition.  

The team had a standing meeting time every other week during the autumn of 2020 usually in the online 
meeting platform Zoom. The task of designing exhibition ideas with digital tools was introduced in one 
of these occasions. The following meeting time was cancelled to give the team members enough time 
to choose a software and to work with the tool of their choice. The presentations of the results were 
planned for a workshop 4 weeks later.  

Some examples of possible software to try was presented to the team by one of the curators. These 
examples included free software Sweet Home 3D and Blender (for 3D rendering); The Sims was 
mentioned as an example of gaming software with design possibilities; MS PowerPoint, Adobe 
Photoshop, Illustrator and InDesign as well as Windows Paint were mentioned as options commonly 
available, and varying in complexity and with different possibilities; but specifically, it was mentioned 
that there were several web applications available to explore. 

The introduction of the task was based on the premise of the purpose of the project:  

“[T]o develop appropriate and long-term sustainable methods for production of research-
communicating exhibitions and programs in the university library's physical and digital 
rooms. This means that the project will apply, evaluate and further develop the model [...]” 
[unpublished Project plan, p4, italics added].  

Underlining that the purpose of the project expected of the team members to participate in this kind of 
developmental experimentation, the task was introduced under an “anything-goes-approach”. The 
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instructions emphasized that the important aspect here was the process of “trying”, not the level of detail-
richness of, or perfection in, the end result.  

Another premise for the task were that the team earlier had received a brief rationale summarizing the 
basic direction for the exhibition design. This document described the overarching thematic narrative for 
the research areas that were to be communicated. Furthermore, in this document the exhibition’s 
targeted visitors was presented, as well as some common grounds for what “feeling” the exhibition 
should communicate, i.e. the desired “tone” of the exhibition.  

Other than these guidelines the design process was not controlled or guided, the design process was 
oriented toward ”open ended” results, without explicit demands or specified directions on how to handle 
the task. 

3 RESULTS 
When the whole group gathered again after the 4 weeks there had been meetings in smaller 
constellations on each campus to discuss the exhibition design and specifically its local presentation on 
each campus. Some team members had worked together and some had preferred to work alone in 
applying their chosen software to their design ideas. The presentation of the results took place in Zoom.   

3.1 The used software’s 
The team members had tried a variety of tools, among them: 

- Adobe Photoshop 
- Floorplanner (https://floorplanner.com/) 
- Microsoft Paint 
- Microsoft PowerPoint 
- Roomsketcher (https://www.roomsketcher.com/) 
- Roomstyler’s 3D Planner (https://roomstyler.com/) 
- Sweet Home 3D 

Also, sketches were made using pen and paper, and ideas had been discussed among some of the 
team members using a whiteboard where sketches had been drawn using a marker. These sketches 
were photographed and saved as digital images. Furthermore, there had been some use of screen 
capture software and variants of presentation software (Impress) and image editing software (Paint.net) 
during the weeks.  

For the presentation, and to document the experiment, files were uploaded into the project worksite 
within the platform Teams (MS Office365). File formats used were .PPT, .PNG and .JPG. In Teams 
there were also saved links to the online-solutions used. 

3.2 Experiences of using the software 
In the following discussions with the team members about the different tools, as well as in the evaluating 
survey that was distributed to the team members, the pros and cons of working with these tools were 
elaborated upon. In particular, the software in relation to time was emphasized. To fully grasp the 
potential and possibilities with some of the software, many team members felt more time would have 
been necessary. There were experiences on starting with one tool, but finding out that it would be too 
time consuming to master and therefore another tool was chosen, e.g. “I started with Photoshop trying 
to make an isometric image but it was too hard, so I turned to using PowerPoint” [team member].  

There was also a fall-back to use more traditional technology when one group of team members 
gathered around a whiteboard to sketch up what had been discussed during a meeting. This design was 
then photographed and presented digitally. This group also choose to present their design ideas for the 
exhibition space by producing a Power Point; here the exhibition could be visually explained wall-by-
wall, and some of the ideas for environment and objects that should set the mood for the exhibition, 
could be presented.  

Another experienced aspect was that some of the tools not being able to deliver the right set of detailed 
objects to visualize the exhibition. There were ready-made libraries or sets of furniture and decorative 
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objects available in some of the used software, but these sets of objects were quite limited when it came 
to supporting exhibition design (Floorplanner, Roomsketcher, Roomstyler, Sweet Home 3D). On the one 
hand this was experienced as a limitation, but on the other hand this was also seen as a hinderance 
that could also stimulate creativity. The team member had to think about how existing objects could be 
used or be manipulated into something that could resemble an object in the exhibition?  

On the positive side the team members enjoyed aspects of software such as the possibility of working 
with layers to try out different design solutions and variations, as well as the rather quick and easy way 
to build an exhibition room where placement of walls, doors and windows were a simple task.  

The presentation seminar itself was experienced as rewarding, fun and productive. The team members 
found it rewarding to actually be able to see how the exhibition designs could be manifested. This led to 
new insights and ways of thinking about how one could design the exhibition.  

3.3 Presenting ideas 
Presenting an exhibition design produced with digital tools was also experienced as a positive way to 
present “the thoughts that were flying around in [my] head” [team member]. The members found the 
digital tools both to be helpful in presenting to others their own thoughts about the exhibition design, but 
also the members recognized that the use of digital tools helped them understand the other team 
members ideas and arguments about their exhibition designs. One outcome of these experiences was 
also that the method was copied and used by one of the team members engaged in another project. 

It was evident that the team members felt that the digital tools can be of much use, particularly since the 
tools can support in make it easier to give and to get an overview of the suggested exhibition design. 
But the team members also emphasized that no matter the digital or otherwise traditional tools, the 
greatest reward comes from the collaboration with other members. It is still the exchange of ideas and 
viewpoints that makes the base for the design. Furthermore, the simplest possible solution is usually 
enough when it’s just a matter of designing basic sketches to present your ideas. 

4 CONCLUSIONS 
It is clear that the use of digital tools in supporting exhibition design can be a practical alternative for a 
team working with exhibition design within a university library.  

In the case that has been presented here, the team members don’t usually work with or are used to 3D 
computer aided design software in their usual day-to-day library work. But it can be noted that the 
exhibition project and many other library processes continually makes use of Teams in Office365 and 
the library cloud services on a daily basis to maintain the resources used by the design team and for 
team meetings, as well as many other (library) systems. The online meeting system Zoom has also 
been used for meetings during several years. 

Consequently, the library is already a quite technology infused environment and most of the staff has a 
comparably high (lowest) level of understanding technology. It would be hard to say that the project (no 
matter the experiment) wasn’t already supported by technology in different forms. Digital tools are 
present even if not specifically thought about as exhibition design tools.  

There are of course differences between team members skill levels, but given the general level of 
knowledge in combination with that several of the tried digital tools and software’s has a relative low 
threshold for use, the task of utilise digital tools for exhibition design has not been incomprehensible for 
the team members.   

But since individual preferences do matter, as well as level of tech skills, the task has also been 
dependent on the team members ability to choose their digital technology critically. This ability can be 
said is more a question of balancing not only the ability to see what amount of “hard skills” each member 
need to learn or possess to be able to use a specific digital tool (“how to use”) but also a more critical 
awareness concerning such questions as “what it is good for”, or “how does this make my design task 
more efficient”. These softer skills, critical thinking skills, has been evident and important in this 
experiment and need to be further considered. 

It should also be noted that even though several software’s has been used, the process also showed 
that exhibition design is to a high degree multi-modal. A single digital tool can hardly be appointed the 
key solution to fulfil every design idea or task. Rather several, traditional as well as digital tools, should 
be openly available for the exhibition design process.  
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Abstract 
Traditional teaching, learning and public talks are case examples in which materials presented can 
easily be marred with ambiguity, misunderstanding or total lack of understanding. These could be 
caused by diverse reasons or scenarios, such as English being a secondary language of the professor 
or student, moments of distraction or poor/advanced vocabulary. Many students also find it difficult to 
take notes during classes or meetings while trying to simultaneously absorb the information being 
presented to them. 

In this project, we present an educational productivity tool (Vopio app) that creates digital copies of 
shared materials. It explores avenues to solve the aforementioned problems and is designed to boost 
understanding of materials taught in class as well as improve the quality of teaching and learning. Vopio 
is an interactive, voice-to-text application [1] [2] that provides clickable keywords hyperlinked to online 
dictionary APIs (application programming interface). The benefits of Vopio include software features that 
bring machine learning to generate a curated Personal Dictionary tailored to the student's individual 
learning journey. This feature facilitates in-class learning and teaching even for users with hearing 
needs. 

Keywords: Live captions; natural speech recognition; hyperlinked keywords; synchronous lectures; app; 
accessibility; learning; hearing; comprehension; teaching; academic success. 

1 INTRODUCTION 
Traditional teaching and learning or public talks, are case examples in which a fraction of materials 
presented can easily be marred with ambiguity, misunderstanding or total lack of understanding. These 
could be caused by diverse reasons or as a result of different scenarios. Such as, English being a 
secondary language of the professor or student. Others possible factors are language barriers or 
moments of distraction or poor/advanced vocabulary. On the other hand, and naturally so, many 
students usually find it difficult to take notes during classes or meetings while trying to simultaneously 
absorb the information being presented to them.  

The goal of interactive note taking is to save the spoken information to review at a later time with the 
help of app notifications that help students form more consistent study habits. This product aids student 
success in college classes by allowing them to pay greater attention to the course material instead of 
focusing on frantically taking notes manually. This application accomplishes the goal by allowing 
students to generate notes through the app's speech recognition feature. The smartphone must be 
within arm’s length for best results. Spoken words are converted to text in real time by the mobile app 
and can be saved in the student's phone as well as online account in different formats.  

1.1 Additional Motivations and Goals 
Interviews conducted with two dozen instructors and over one hundred students [16] indicated that 
international students (non-native English speakers) struggle to understand most of their professors, 
while local students struggle to understand international professors. Dozens of written interview reports 
were synthesized into the following educational goals to unleash productivity in class: 

Goals 

1 Enable students to instantly look up spoken words: Upon receiving the captions, the client 
app will turn each text entry into a button. When tapped, the app will display the respective 
dictionary definition. 
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2 Fill the vocabulary gap between ESL courses and STEM lectures: When students are able 
to see spoken words through captions, they can instantly understand the entire message, which 
will boost their understanding and participation in both discussions and classes. This functionality 
will bring the benefit of expanding their vocabulary without forcing them to google or ask ESL 
questions during STEM classes for instance. [18] 

3 Standardize oral communication between students and instructors: By combining the best 
of conversational speech recognition and mobile app technology into a college classroom setting, 
this project will provide seamless knowledge for students, and a better teaching experience for 
instructors. Variations in accent, insufficient vocabulary and different forms of hearing loss can be 
overcome. 

1.2 Cultural Relevance and Social Impact 

The main goal of Vopio is to foster widespread excitement in the process of making classrooms truly 
accessible and inclusive to instructors and students. It was conceptualized out of over 180 interviews 
conducted with college students and instructors from the U.S., Nigeria, Mexico, Saudi Arabia, China, 
and more. It has also been influenced by critical race and disability studies taught by Dr. Joy Schaefer, 
and Dr. Vivian Kao, Humanities Professor, both from Lawrence Technological University, USA. 

2 METHODOLOGY 
During his undergraduate senior design project at Lawrence Tech University in 2020, Mr. Mesquita 
demonstrated a suite of mobile apps for Android and iOS to enable and boost verbal communication 
between students and professors during synchronous classes, online or on-campus. This project 
delivers the following software requirements specification (SRS): 

Lecture mode: 

1 Android host app dedicated to: recognizing conversational speech, displaying a unique QR code 
for each session, and sending captions to the web server. It was made in Kotlin and Java 
programming languages. [3] [6] [14] 

2 Android client app dedicated to: (A) reading the QR code from the host app, (B) receiving captions 
for the respective QR session, (C) displaying captions on the screen, (D) enabling clicks on 
caption words to display their American English dictionary definition, and (E) save the clicked 
words as a personal dictionary. This app was made with the Kotlin programming language. [4] [5] 

3 iOS app: same as Android app. Made with Swift programming language. [7] [8] [9] [10] [11] [12] 
[13] 

Discussion mode: 

In addition to the above features, the mobile app offers the following features: 

1 New way to join sessions - Users can type in a unique, case-sensitive 4-digit code. 
2 Client app for Android and iOS can generate captions for their respective users. 
3 Host and Client apps for Android and iOS can mute/unmute their microphone at any time during 

the captioning session. 
4 Host's microphone is unmuted by default at the beginning of each session.  
5 Clients’ microphones are muted by default at the beginning of each session.  
6 Curated dictionary capability - words clicked by users on client apps can be stored locally and on 

a web server upon activation of this feature in the configuration menu. 
7 Speaking comprehension - users can review their curated dictionary to practice pronunciation and 

review keywords spoken in class. 

2.1 Ethics: Security measures to respect host’s privacy during class 
Sending speech text to a remote device could facilitate streaming of information to unauthorized 
persons. To limit the reach in time and space of the host app, a one-step QR code login will be required 
per session. Once activated, the time and space constraints will restrict speech recognition to function 
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only during lecture times and inside the respective classroom, without additional action required from 
the instructor other than starting the host app. The time frame of each class session will be predefined 
to 75 minutes. 

The space constraint is defined during the one-step setup using a Geofence: a virtual perimeter for a 
real-world geographic area. The geofence is a fixed radius around a point location (the location of the 
host app device at the time the app is launched). 

Moreover, the captured speech is never permanently recorded. The speech recognition service saves 
it in a temporary buffer. The user can either save a word or pdf copy of the saved voice-to-text document. 
A user can enable the service to keep only enough of it to send to the Google Speech API server, and 
deletes it from the app as soon as it is sent.  
In phase one, both the host and client apps require a one-time login with a Gmail account upon launching 
the app for the first time. The app will remain logged in thereafter, unless it is uninstalled or with manual 
logout. Once logged in, the client user will need to scan a QR code from a host app to start a new 
session. In phase two, the geofence can stop the stream of captions to any client device that becomes 
too far from the host device’s geographical location. 

2.2 Usability Test Methodology 
Initial tests performed during phases one and two indicated the need for a more rigorous testing regime 
in order to evaluate 1) the correctness of captioned text compared to the actual speech and 2) delivery 
time for captions between speaker’s app and other participants’ apps. 

ª Correctness of Speech-to-Text 

Captions are generated by the Google Cloud Speech-to-Text API; therefore, once generated they 
appear exactly the same across different devices and platforms. In the rare cases when the API 
generates an inaccurate word, all participating users see the same inaccurate word in their devices. [2] 

Such imperfections are well known by Google’s internal development team. For that reason, each speech 
segment that is processed comes with metadata containing a confidence level as a float value for each 
word, varying from 0.0 to 1.0, with at least 2 levels of precision, such as 0.98 indicating Google’s servers’ 
level of confidence about the correctness of each word in relation to the respective speech segment from 
the audio stream. This granular level of feedback is provided by the “SpeechRecognitionAlternative” 
configuration that returns a transcript (caption) string and a confidence float value. [14] 

With a wearable microphone attached to the speaker’s smartphone and clothing, the app can generate 
more accurate speech recognition by focusing on the speaker’s voice. [15] 

ª Correctness of Speech-to-Text for Users Wearing a Mask 

As of the time of publication of this paper, software usability tests are undergoing with the following types 
of personal protection equipment (PPEs): 

Earloop mask; N95 mask; Face shield; Bandana 

ª Delivery Time for Captions/Transcripts 

When the Speech API completion function returns a response containing a final version of the latest 
transcript to the respective author, the app immediately collects the current timestamp in milliseconds 
since 00:00:00 UTC on 1 January 1970, using the “timeIntervalSince1970” property from the Date class 
in Swift. [17] 

3 RESULTS 

3.1 Demonstration Videos 
- Phase 1 - Android & iOS 1.1.0 side by side: https://youtu.be/em5_wLCC-Kk 
- Phase 2 - Android 1.2.4 only: https://youtu.be/QtrH--RMJtA 
- Phase 2 - iOS 1.2.4 only: https://youtu.be/YagsuUHS4i4 
- Phase 2 - Android & iOS 1.2.4 side by side: https://youtu.be/yDxwfun9_VQ 
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3.2 Test Environment 
Motorola E5 - Android 8.1.0 
iPhone 7 - iOS 13.5.1 
Internet connection: WiFi 
Test 1 - Demonstration of many-to-many between iPhone and Android and mute/unmute: 

https://youtu.be/v6oLyBxOY7I 
Test 2 - Correctness and delivery time: 

Unlike in test #1, correctness and delivery time are quality attributes defined as non-functional 
requirements and thus should not be displayed in the main app. [18] 
Instead, correctness can be tested via the Xcode IDE console output, or via a standalone test app 
as per the following YouTube video: 
https://youtu.be/e3yPWQN1bC8 

Test 3 - Deployment to remote users: The app has been tested by four beta testers. 

3.3 Test Results Summary 
Test 1 - both apps behaved as expected: 

App-level outcomes: Successful 
Android app generated unique code for new session 
iOS app joined session with code 
Android app did not capture speech when muted 
iOS app captured speech when unmuted 

Tests 1 and 2 - Speech API outcomes: Needs improvement 
Occasionally generated incorrect text 
o “many to many” (utterance) was interpreted as “miniature mini”. [14] 
o Some spoken words were entirely missed by the API 
Potential cause of errors: 
o Microphone was partially covered by phone mount and failed to capture certain speech 

patterns 
Potential fixes include: 
o Place the phone directly on the desk to better expose its microphone 
o Attach phone to wearable microphone [15] 

Test 3 - Speech API tested with two users speaking at the same time: Needs improvement 
 Speaker diarization needed to identify speaker names. [14] 

3.4 Main issues discovered during testing on video calls 
1 Speech recognition during zoom calls can become ambiguous - the device capturing the speech 

may capture two or more people at the same time, making it hard to identify who said what in the 
caption description. This can be addressed by enabling Google's speaker diarization feature in 
the Speech API in combination with a directional microphone. 

2 Sharing the session code via chat may be too much of a hassle when done on a daily basis as 
the default sign-in option. This can be resolved by letting the host register their class on the Vopio 
database just once, which would be displayed in a list menu in the app, enabling the students to 
select their desired class instead of typing a code. 

3.5 Main issue discovered during testing in classroom 
Level of speech recognition accuracy is severely compromised when professors walk away from their 
phones during lectures. Professors may not want to carry their phone around in the classroom. 
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4 CONCLUSIONS 
Given the strong results from the undergraduate phase in 2020, the scope of the project was extended 
to provide students and instructors with additional benefits, such as: 

This note taking application strives to provide the users with a simple interface that allows them to save 
an unlimited number of notes that they have taken in class to an online account in the Vopio web server. 
To start capturing a lecture and being speech recognition, the user must join an ongoing session or host 
his own, and the application will take care of the rest, similar to a Zoom meeting. The captured 
vocabulary (saved notes) can be shared in conventional file formats such as text file or pdf. The app 
can be integrated with additional platforms, such as web browsers and other mobile apps, depending 
on popular demand. The app is fun to use and non-distracting. Based on feedback received from pilot 
testers, students left their classroom more resourceful, motivated to learn more and with comprehensive 
complementary materials for future referencing/consultations to succeed in their exams. 

Further software versions shall include machine learning features that enhance the personal dictionary 
(item E) and facilitate in-class teaching and learning for users with hearing needs. This additional 
milestone is scheduled for development in 2022 as part of a graduate program through the University of 
Michigan - College of Engineering, department of Design Science, where Mr. Mesquita seeks to deepen 
his understanding of classroom dynamics and implement cutting-edge design techniques in the 
development of this project. 

The final milestone of the Vopio system shall include a cross-platform app made with the React Native 
framework [19], which is compatible with modern web browsers such as Firefox, Chrome, and Safari, 
as well as comply with WCAG standards for digital accessibility (Web Content Accessibility Guidelines 
2.2). 
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RELATED WORK 
The ability to use voice recognition for assisted communication has been around for decades. Some of 
the most notable services using this technology includes: 

• Google Translate app: allows two people to speak to each other in different languages for free. 
For instance, if one person says “hi” in English, the app says it back in another language, chosen 
by the other person. The author tested this app extensively when his family, who speaks very 
limited English, during a trip to Michigan. The results were sufficient for a basic conversation, but 
inappropriate for at least 20% percent of a simple dialog. The user interface proved to be 
confusing for some users.  

• Ava.me: Software startup that offers an app for group messaging using speech recognition (live 
subtitles for in-person conversations). Their app connects participants using their phone’s 
Bluetooth connection, and requires a monthly subscription fee for unlimited usage. The author 
tested their free version, which provided similar results as the Google Translate app. 

• LingoPie.com: Movie streaming service that includes a dictionary linked to subtitles.  
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BARRIERS TO ACADEMIC PERFORMANCE AMONG 
UNDERGRADUATE FIRST-GENERATION STUDENTS AT A 

PREVIOUSLY DISADVANTAGED UNIVERSITY IN SOUTH AFRICA 

M. Pienaar, A. Padmanabhanunni, M. Smith 
University of the Western Cape (SOUTH AFRICA) 

Abstract 
Following the dismantlement of the racial segregationist regime after the first democratic elections in 
South Africa in 1994, education policy reform focused on the mandate to increase access to tertiary 
education for previously disadvantaged groups. This, in part, has led to an ever-increasing number of 
so-called first-generation students in our tertiary institutions. First-generation students are students of 
whom neither parent completed a tertiary qualification. The challenge is that first-generation students 
often experience unique challenges which set them apart from their continuing generation peers. In turn, 
these challenges often serve as barriers to the academic success of these students. While there is 
ample international literature on the barriers experienced by first-generation students, literature 
addressing this issue is extremely limited in South Africa. Should this gap in the literature be left 
unaddressed, attempts to redress past injustices particularly in relation to equality in education will be 
undermined. 

The aim of this study was to investigate the barriers to academic performance among a sample of 290 
undergraduate first-generation students at a previously disadvantaged university in South Africa. The 
cross-sectional survey employed in the study consisted of a demographic questionnaire covering a 
broad range of variables, the Multidimensional Scale of Perceived Social Support (MSPSS), the General 
Health Questionnaire 12 (GHQ 12), and the General Self-efficacy Scale (GSE). In addition, academic 
performance information was collected from participants. Statistical analysis was focused on descriptive 
statistics and inferential statistics including correlation analyses and regression analysis. 

Results of the study identified the following barriers to academic performance among the first-generation 
participants: financial stress, family responsibility, anxiety, depression, loss of confidence, social 
dysfunction, overall psychological distress, English proficiency, and grade 12 performance.  In addition, 
lower perceived social support from a significant other as well as lower overall perceived social support 
were associated with lower academic performance. 

The results of this study provide valuable insight into the unique challenges experienced by South 
African first-generation students in their quest toward academic success. The insights provided by this 
information can allow us to design support programs and intervention strategies to promote these 
students’ prospects not only of academic success, but also of a more hopeful and fulfilling future. 

Keywords: first-generation students, South Africa, tertiary education, barriers, academic performance, 
retention, participation, throughput. 

1 INTRODUCTION  
A first-generation student (FGS) is defined as a student that comes from a family where neither 
parent/guardian graduated from college [1]. Following education policy reform after the dismantlement 
of the racial segregationist regime in South Africa known as “apartheid”, higher education institutions 
have seen an ever-increasing number of first-generation students enter through its doors. Owing to the 
apartheid system which ruled the country for a number of generations, a great number of FGS currently 
entering higher education are from previously disadvantaged groups.  

There is however great concern related to the student success rates in South African higher education 
institutions. According to Higher Education South Africa [2], 35% of enrolled students drop out after their 
first year of tertiary education, and a further 20% of students drop out after their second year. In addition, 
only 15% of students complete their degree in the designated time. This undermines efforts to address 
equity in the South African workforce as well as the country’s critical skills shortage [3]. Related to the 
latter, there is a noteworthy trend in the literature to ascribe current dropout rates from higher education, 
at least partly, to first-generation status [4]. A large number of international studies have indicated that 
FGS have poorer academic performance, lower retention rates, and higher attrition rates than is the 
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case for continuing generation students, and studies have linked these academic challenges to various 
psychosocial and demographic factors characteristic of FGS ([5], [6], [7], [8], [9], [10]). 

While there is limited literature available in relation to South African FGS, what follows is a brief overview 
of the existing South African literature on FGS and the unique challenges they experience.  

In a South African masters dissertation in the field of educational support, it was found that negative 
experiences among FGS include: (1) difficulty in accessing higher education; (2) financial challenges 
due to origin from low-income families; (3) classroom experiences of diversity, e.g., difficulty finding 
partners when curricula involved group work; (4) student residence experiences; (5) difficulty fitting in 
with institutional culture, and (6) language of teaching and learning generally being the students' second 
language [11]. It has also been found that FGS experience a pressure to do their families proud, which 
could become an overwhelming pressure for these students [12]. The expectations placed onto FGS 
also extend beyond the immediate family and into the village if a student comes from a rural area. In the 
case of urban areas, these expectations can extend into the neighbourhood of the student.  

One study found that many part-time South African FGS expressed a need for specific support 
throughout the year [13]. More than 90% of the participating students were employed and carried family 
responsibilities. In addition, it was found that specifically adult learners in the South African situation are 
in majority first generation learners who often have to find their own way in the first year of study. In 
another study it was found that first generation students often lacked the moral support from their families 
to persevere through their challenges at university level [14]. The psychological pressures coupled with 
the demands of university makes it more difficult to cope and for this reason, many students drop out. 
In a study conducted by the Human Sciences Research Council of South Africa, one of the factors 
contributing to a 40% drop out rate at university by first year students was first-generation status.  

There are significant gaps in the South African literature in relation to FGS.  This study aimed to bridge 
some of the gaps in the literature with the aim of investigating the barriers to academic performance 
among undergraduate first-generation students at a previously disadvantaged university. 

2 METHODOLOGY 

2.1 Research setting, Population, and Sample 
The University of the Western Cape (UWC) in South Africa served as the research setting. UWC is 
considered to be an appropriate setting for the current study because, as a historically disadvantaged 
institution, UWC has more students from minority groups and these groups typically include a significant 
proportion of FGS. In particular, the study focused on first generation UWC students following health 
sciences programmes within the Faculty of Community and Health Sciences (CHS). This faculty was 
focused on as students studying in medical and associated fields are at high risk of attrition ([15], [16], 
[17]). The CHS Faculty offers professional undergraduate programmes which include the fields of social 
work, nursing, physiotherapy, occupational therapy, dietetics, complementary health science, as well as 
non-professional health science degrees, e.g., in the field of sport and recreation science.  

The population in this study consisted of first-generation undergraduate students registered for health 
sciences degree programs in the Faculty of Community and Health Sciences at UWC. The sampling 
frame consisted of all undergraduate students registered in the CHS faculty. Inclusion criteria for the 
survey study required that students were: (1) undergraduate students within the CHS Faculty at UWC, 
and (2) registered for the academic year in which data collection took place. Stratified random sampling 
was used to recruit participants. Stratification occurred on the basis of promotion status into three strata: 
(1) first time entries (the first year stratum was further stratified to include first-time enrolments and 
repeat first year enrolments); (2) senior students including 2nd and 3rd year students; and (3) final year 
students. The final sample consisted of 291 students. 

2.2 Design  
The study design was a cross-sectional survey, meaning that the study consisted of a survey which was 
administered to the sample once.  Data collection occurred via an internet survey which was hosted in 
Google Forms, a web-based survey application. All eligible students received an e-mail invitation that 
contained a brief description of the study, inclusion criteria and what participation would entail, as well 
as a link to the survey. Data was captured by the Google Forms application into an Excel file.  
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2.3 Instruments  
The study utilized three questionnaires investigating psychosocial variables as well as a demographic 
questionnaire. The demographic questionnaire was used to obtain data on a range of demographic 
variables, including age, gender, language, working and living arrangements, generational status, place 
of residence, family responsibility, self-rated English proficiency, use of financial aid, etc. The 
demographic questionnaire also required that participants provide their GPA for the last completed 
semester.  The latter served as our measure of academic performance.  The General Self-Efficacy Scale 
(GSE) was used to measure self-efficacy. Self-efficacy was understood in the context of this study to 
refer to the extent or strength of one’s belief in one’s own ability to complete tasks, reach goals, and 
deal with difficult situations. The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-
item scale used to measure perceived social support relating to three dimensions: (1) family; (2) friends, 
and (3) significant other. Respondents were required to rate 12 statements on a Likert scale with scores 
ranging between 1 – 7. The MSPSS also provides a total score to give an indication of overall perceived 
social support. The General Health Questionnaire (GHQ-12) was used to measure psychological 
distress. The GHQ-12 consists of 12 items and has a full-scale measurement as well as three subscales, 
measuring depression and anxiety, loss of confidence, and social dysfunction. Respondents were 
required to rate 10 statements on a Likert scale with scores ranging from 1 – 4.  

2.4 Data analysis  
Descriptive statistics were obtained to summarize sample characteristics. Reliability and internal 
consistency analyses were conducted to determine the internal consistencies and reliability of the 
research instruments administered. Correlation analysis was done to investigate significant associations 
between academic performance and demographic and psychosocial variables. A stepwise linear 
regression analysis was done to determine psychosocial predictors of academic performance. 

3 RESULTS 
This section presents the results of the statistical analysis conducted. 

3.1 Sample characteristics 
Sample characteristics are presented in Table 1 below.  In terms of gender, the vast majority of 
participants were female (71.1%).  Most participants were not employed (73.2%), however, 23 percent 
of participants were employed full-time and 3.8 percent of participants were employed part-time.  The 
vast majority of participants (40.7%) were in their first year of study, followed by third year (26.2%), 
second year (22.4%), and fourth year (7.6%), with the least number of participants being in their fifth 
year of study (3.1%). 

Table 1.  Sample Characteristics 

Variable Category N % 
Gender Male 84 28.9 
 Female 207 71.1 
Employment Not working 213 73.2 
 Working full-time 67 23.0 
 Working part-time 11 3.8 
Year Level 1st year 118 40.7 
 2nd year 65 22.4 
 3rd year 76 26.2 
 4th year 22 7.6 
 5th year 9 3.1 

3.2 Reliability of research instruments 
Results of the reliability and internal consistency analysis of the research instruments are presented in 
Table 2 below.  The GNQ-12 full scale obtained a reliability coefficient of 0.89. The GHQ subscale of 

1188



 

 

social dysfunction  rated at 0.76 for reliability. The depression and anxiety subscale obtained a coefficient 
of 0.80, and the  loss of confidence subscale obtained a coefficient of 0.60. 

For the full-scale MSPSS, a reliability coefficient of 0.90 was obtained. The significant other subscale 
obtained a coefficient of 0.89, the family subscale obtained an alpha of 0.90, and the friends subscale 
obtained an alpha of 0.92. 

The GSE obtained a reliability coefficient of 0.86. 

All the full-scale instruments as well as their subscales therefore had satisfactory internal consistency 
and reliability.  The GHQ-12 loss of confidence subscale rated somewhat lower than the other scales at 
an alpha of 0.60. 

Table 2. Reliability and Internal Consistency of Research Instruments 

Scale N of Items Mean SD Alpha 
GHQ-12 Full Scale 12 17 7.78 0.89 
GHQ Social Dysfunction Subscale 6 8.83 3.77 0.76 
GHQ Depression and Anxiety Subscale 4 5.85 3.11 0.80 
GHQ Loss of Confidence Subscale 2 2.31 1.66 0.60 
MSPSS Full Scale 12 4.71 1.24 0.90 
MSPSS Friends Subscale 4 4.63 1.55 0.92 
MSPSS Family Subscale 4 4.62 1.58 0.90 
MSPSS Significant Other Subscale 4 4.88 1.61 0.89 
General Self-efficacy Scale 10 30.65 4.81 0.86 

3.3 Correlates and predictors that serve as barriers to academic performance 

3.3.1 Correlates that Serve as Barriers to Academic Performance 
Results of the correlation analysis are presented in Table 3 below. Academic performance was 
significantly positively correlated with English proficiency (r = .21, p < 0.01), Grade 12 performance (r = 
.28, p < 0.01), perceived social support from significant others (r = .13, p < 0.05), overall perceived social 
support (r = .13, p < 0.05), and self-efficacy (r = .25, p < 0.01).  Academic performance therefore 
increased as English proficiency, Grade 12 marks, overall social support, social support from significant 
others, and self-efficacy increased.  Academic performance was significantly negatively correlated with 
overall psychological distress (r = -.23, p < 0.01), loss of confidence (r = -.24, p < 0.01), social dysfunction 
(r = -.21, p < 0.01), anxiety and depression (r = -.19, p < 0.01), and financial stress (r = -.15, p < 0.05).  
This means that academic performance decreased as overall psychological distress, loss of confidence, 
social dysfunction, anxiety and depression, and financial stress increased. 

Table 3. Correlations between academic performance and psychosocial factors 

Correlate of Academic Performance Correlation Coefficient 
English Proficiency .21** 
Grade 12 Marks .28** 
Financial Stress -.15* 
GHQ Social Dysfunction -.21** 
GHQ Depression and Anxiety -.19** 
GHQ Loss of Confidence -.24** 
GHQ Full Scale -.23** 
MSPSS Significant Other .13* 
MSPSS Full Scale .13* 
Self-efficacy (GSE) .25** 
** p < .01 
* p < .05 
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3.3.2 Predictors that Serve as Barriers to Academic Performance 
Stepwise regression resulted in a five predictor model that tested significant at a 0.01 alpha level (F5,178 = 
8.94, p < .01). The model explains 20% (R² = .20) of the variance in university academic performance in 
first-generation students. Significant predictors of academic performance are presented in Table 4 below.   

Grade 12 marks significantly predicted academic performance at a .01 alpha level (β = .26, p < .01) 
controlling for MPSS significant other, GHQ social dysfunction, family responsibility and financial stress. 
The signage of the beta value indicates that for a standardised one unit change in grade 12 marks, there 
was a corresponding increase of .26 in academic performance. MSPSS significant others significantly 
and positively predicted academic performance (β = .15, p < .01), controlling for grade 12 marks, GHQ 
social dysfunction, financial stress, and social responsibility. The Beta value indicates that for a one unit 
increase in perceived social support from significant others, there was a corresponding increase of .15 
in academic performance. GHQ social dysfunction negatively predicted academic performance (β = -
.16, p < .05), controlling for grade 12 marks, financial stress, family responsibility, and MSPSS 
Significant other. The signage of the Beta value indicates that a one unit increase in social dysfunction, 
there is a decrease in .16 units in academic performance. Family responsibility also negatively predicted 
academic performance (β = -.19, p < .01), controlling for grade 12 marks, GHQ social dysfunction, 
financial stress, and MSPSS Significant other. The Beta value indicates that a one unit increase in family 
responsibility resulted in a corresponding decrease of .19 units in academic performance. While financial 
stress was not a significant main effect predictor, it emerged as contributing to the overall model, with a 
negative prediction (β = -0.12, p > .05). This would indicate that as financial stress increases, there is a 
corresponding decrease in academic performance.  

Table 4. Predictors of Academic Performance 

Predictor Cum.R² B t-value 

Grade 12 Marks .08 .26 3.87** 

GHQ Social Dysfunction .13 -.16 -.2.25* 

Financial Stress .16 -.12 -1.72 

Family Responsibility .18 -.19 -2.65** 

MSPSS Significant Other .20 .15 2.00* 
** p < .01 
* p < .05 

3.4 Summary of findings 
Correlates that served as barriers to academic performance among FGS in the sample included lower 
English proficiency, lower Grade 12 marks, lower perceived social support from significant others as 
well as overall perceived social support, lower self-efficacy, higher overall psychological distress, higher 
loss of confidence, higher social dysfunction, higher anxiety and depression, and higher financial stress. 

Predictors that served as barriers to academic performance included lower Grade 12 marks, higher 
social dysfunction, higher financial stress, more family responsibility, and lower perceived social support 
from a significant other. 

4 CONCLUSIONS 
This study addressed some of the limitations in the South African literature on the obstacles experienced 
by South African first-generation students in relation to academic performance.  This addition to the 
knowledge base of South African first-generation students can be helpful to institutions of higher learning 
in the tailoring of intervention and support strategies to optimize the chances of FGS to achieve their 
academic goals.  Further research is needed in the area of first-generation students in South African 
higher education.  It might be particularly useful to conduct research on FGS across a range of different 
higher learning institutions in order to establish the generalizability of universality of findings. 
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KEEPING STUDENTS ENGAGED IN DISTANCE LEARNING  

Svetlana S. Polskaya  
MGIMO (University) (RUSSIAN FEDERATION) 

Abstract  
Due to covid-19 pandemic educational institutions all over the world were made to switch to a distance 
learning mode. Although the latter enabled us to continue the educational process, duly following 
curricula, there are numerous concerns regarding the efficiency of distance learning and its outcomes.  

One of the most vital issues affecting the quality of educational process in this format is how to keep 
learners engaged in such conditions when teachers and learners are separated. Being used to a teacher 
in immediate proximity, students change their perception when they learn in the privacy of their own 
homes. As a result, the usual interaction is disrupted, material to be learned is acquired less efficiently, 
and some learners confess they often ask themselves a question if actual learning occurs.  

Upon analyzing the reports of those university lecturers who conducted online classes for one semester 
during lockdowns, we concluded that the vast majority of lecturers viewed the problem of engaging 
learners during an online class as one of the most essential ones. Our research was aimed at 
establishing possible ways of preventing learners from being disengaged in online learning environment 
as well as keeping them focused throughout a class since a number of certain methodological 
techniques can be applied making learning process more efficient and learners more involved.  

For three months, our classes were structured in such a way so that to keep learners maximally involved, 
not allowing any distractions. To achieve this, certain ‘online etiquette rules’ were introduced in order to 
fight possible distractions and make the course of each class smooth and engaging. Also, students were 
informed that attendance was not enough to consider it to be a full-scale participation in a class. Each 
lesson had to be specifically staged so that a teacher was not merely a ‘talking head’ sharing a certain 
amount of information with learners. Using contrasts, changing the tack of a lesson, intonation, 
encouraging students to lead themselves and a number of other ways made it possible for those 
participating in an online class to feel that learning does take place. Afterwards, we analyzed the results 
through individual interviews with every participant, evaluating their experience in this connection and 
comparing the effects of this ‘more engaging’ way of conducting classes within our experimental group 
with online classes of our control group.  

The information collected demonstrated that the techniques we used to raise the level of learners’ 
engagement contributed to better efficacy of learners, keeping them focused and removing possible 
distractions, resulting in potentially deeper level of the English language acquisition.  

Keywords: distance learning, engagement level, teaching English as a foreign language, individual 
interviews, learning techniques. 

1 INTRODUCTION  
Although distance learning (further referred to as DL) had been used by many educational institutions 
for many years before the strike of the covid pandemic, the latter made DL application far more 
extensive. All over the world, schools, colleges and universities switched to online mode in their pursuit 
not to interrupt academic activity. We define the concept of DL as a general term comprising various 
forms of online education of children and adults outside the classroom, with teachers and learners being 
separated by time and space and with interpersonal and face-to-face communication being replaced by 
non-personalized form of communication mediated through various technological means. Some experts 
are confident that this format has huge prospects in terms of educational efficiency and learning 
outcomes: it gives us the opportunity of “self-paced study, time and space flexibility, time saving” [5]. 
Simultaneously, many methodologists express their concerns regarding the quality of this kind of 
education, reminding us that education is a specific form of communication in which ‘the moment of 
presence is always of importance’ [1]. Dr. P. Engzell’s study in the Netherlands revealed that though the 
country’s (the Netherlands) situation during coronavirus pandemic was considered a ‘best-case 
scenario’, with a short lockdown, equitable school funding and world-leading rates of broadband internet 
access, students made little or no progress while learning from home [4l]. The accumulated experience 
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of conducing DL classes makes it clear for us that ‘Online education is a different medium for teaching 
and learning, and therefore requires a different pedagogy [2]. It is also evident that this ‘distance’ does 
change the structure of learning, requiring specific characteristics of educational process participants 
allowing them to act independently of each other. This issue is particularly relevant for the Russian 
Federation educational environment as there is still no unified system of transition into distance learning 
and controlling its quality, with teachers not being trained how to conduct online classes in an efficient 
manner. 	
All the researchers are unanimous in their opinion that ‘the main challenge to education which was 
aggravated by the pandemic is not digital instruments but educational techniques which are to be 
changed and adapted to the reality of distance interaction’ (our translation) [7]. In this reality the issue 
of engaging learners in the process has definitely come to the fore. In contrast to concentration, 
engagement refers to the entire mental activity (involving at the same time perception, attention, 
resolution to act). So why does learners’ engagement - that physical and mental energy a learner 
devotes to the process of learning - suffer in DL? Normally, if learners are physically present, a teacher 
can easily control the level of their interest, assessing how much they are ‘immersed’ in this process. In 
case of DL, such kind of control and assessment cannot be performed as easily.  
Thus, learners do not demonstrate efforts, persistence combined with asking questions and making 
contribution into discussions into the class. There is a whole range of reasons causing lesser degree of 
engagement. Among them, first of all, the fact that learners may oftentimes perceive online classes as 
an optional activity. Also, in many cases students are oriented to one-sided way of transferring 
information and psychologically they tend not to regard online classes as a group activity [6]. In terms 
of pedagogy, we often face the problem of an online class structure, sequence and pace matching 
offline, not online format, not taking into consideration the specifics of DL. Researchers also point out in 
this respect that ‘another possible reason for Zoom ghosting and students not participating in Zoom 
class activities is students lacking confidence to engage in classes delivered in unfamiliar environment. 
A video call requires them to work harder to process non-verbal clues…requires higher levels of 
concentration than that of face-to-face interaction’ [8].  

2 METHODOLOGY 
For the purpose of our study, we analyzed the reports of 52 university lecturers describing in a free 
manner their experience while conducting online classes during the semester of spring 2020 lockdowns. 
The lecturers were expected to enlist those problems they had faced during this activity.  

As soon as the problem of engagement was identified, we started our experiment. Group 1 (control 
group) and Group 2 (experimental group) consisted of 8 people each. The groups were similar in terms 
of the participants’ age, gender, educational background etc. All the subjects were Russian speaking 
Moscow-based university graduates studying English as a separate discipline during their bachelor 
studies. Their average age was 20,7 years. They agreed to take part in the experiment voluntarily.  

The study lasted for three months (2 classes each week, total 24 classes): within this period of time, we 
conducted online classes of English as a foreign language in Group 1 applying no particular techniques 
and methods to increase the engagement level of the participants, with the educational environment 
being similar to that when we started online classes in spring 2020. In Group 2 in order to boost learners’ 
engagement, we made use of a range of techniques and methodological approaches. Both groups were 
taught by the same lecturer.  

The following improvements were introduced into the process of teaching online Group 2 aiming to 
establish higher degree of engagement throughout the class:  

1 ‘Online classes etiquette rules’ were formulated and clearly stated prior to the start of our 
experiment. Each participant within this group got familiar with these rules by reading the list and 
the rules were also discussed before the first class. We are confident that due to relative novelty 
of full-scale online learning, probably not everyone is aware of the principles of online class 
behavior, and this is oftentimes the cause of students ‘turning on and tuning out’ in such kind of 
classes. The rules imply that switched-on cameras are an obligatory condition of each class. 
Students should log in using their computers or lap tops doing their best to avoid mobiles or 
tablets. Learners are not allowed to search other media, microphones are to be muted when a 
learner does not speak up, etc. Students are required not to attend online classes when doing 
any other activities (traveling, driving, eating etc.). Teachers, on their part, undertake not to have 
anything which can distract students on their table or in their background.  
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2 The concept ‘attendance does not equal partaking’ has been introduced. It implied that simply 
logging in is not enough to be assessed as being in a class, and the teacher considers a student 
to have actually been in a class only if he/she actually participated in the course of the class. We 
made it clear for learners that our assessment (at our university we rate students at the end of 
each month) will to a great extent depend on the degree of their engagement and active 
participation in the course of the class is their opportunity to gain in the rating.  

3 At the start of the experiment, we also provided Group 2 with the Syllabus in written form as well 
as a plan of each class we were going to have. This information was detailed, giving exact 
description of those activities which were to take place. This was aimed at lowering stress levels 
and reduce the feeling of ‘being snowed under’ which often occurs in DL. It also helped learners 
to see the ‘big picture’ of all the material they were to master, moreover, to ‘navigate’ the studying 
process in case they had to skip certain classes. In addition to this, at the beginning of each class 
we announced what things were to be accomplished.  

4 Each class was carefully designed with the aim of avoiding monotony and boredom. It involved 
changing activity types throughout the class, within rational periods of time: for instance, 10 
minutes of discussing the issue is followed by the listening session and etc. We were also intent 
to let learners have their say as often as possible, avoiding situations when teacher is acting as 
a ‘talking head’ all the time. During each class learners were encouraged to lead, aiming at 
enhancing mental activity and improving their ability to perform tasks. The teacher also made use 
of altering intonation and mimics.  

As a final stage of our study, we analyzed the results of the experiment through individual interviews 
with the participants in both groups, evaluating their experience in this connection and comparing the 
effects of this ‘more engaging’ way of conducting classes in Group 2 with the ‘conventional’ way of online 
classes in Group 1. In the course of the interview we did not merely asked our questions aiming at 
further processing the data, but brought those issues we asked about to the level of recognition and 
reflection. Since the participants and interviewers knew each other for about 6 months, maintaining good 
‘teacher-student’ relationship, the interviewees were sincere and open in their answers and the risk of 
obtaining distorted responses was brought to minimum. The interviews comprised a number of 
questions referring to learners’ perception and feelings within their classes. We were primarily interested 
in the changes in their level of participation, i.e. engagement, also whether such classes evoked more 
interest and how they felt about overall process of learning, if the latter became easier or more difficult. 
Here are some extracts of the interviews’ scripts:  

Table 1. Extracts from interviews’ script  

Interviewer’s questions variants  Script of the subject’s answer  
Have you noticed any changes in your 
level of engagement in the class 
activities over the recent 3 months of 
online classes of English?  

Group 2 subject: Well, …hm, I’d say I felt much more concentrated on my 
class and those things being explained to us. As my camera was on all the 
time., I could overcome that temptation to have a look at my mobile or to 
check my feed. It felt more like a real class. I reacted to teacher’s 
assignments more eagerly, I really wanted to show what I learnt and to check 
if I understood things correctly.  

What can you say about the degree of 
your participation in the class activities 
throughout the period of these recent 
3 months of your classes?  

Group 2 subject: …I felt I had a chance to speak more during the class… 
Well... As they told us that our activity in the class would also count, we all 
tried to be participating, though sometimes there is a confusion when two 
people interrupt each other when they start speaking at the same time,  

Have you noticed any changes in your 
level of engagement in the class 
activities over the recent 3 months of 
online classes of English? 

Group 1 subject: Hmm… probably not. Things were the usual way: we 
checked our home tasks, then discussed things, usual stuff. Well, but we 
watched some videos, but we did it before.  

In our experiment we made use of general scientific methods (analysis, synthesis), simultaneously 
applying the qualitative method while assessing the results of the changes used. We also applied 
structural functional approach – one of the principles of regarding methodological phenomena and 
processes as a structurally divided continuity where each element has its own functional role and 
performs its own function, depending on the functions of the other elements. With the help of this 
approach the representation system of structural elements is obtained, providing us with a clear picture 
of the interrelations and mutual influence between the constituents.  
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3 RESULTS  
While describing the results of the semester conducted online, lecturers participating in the survey 
enlisted a large number of problems and issues they were faced with throughout this period of time. The 
range of issues varies to a great extent: from technology failures to the way students are positioned or 
dressed in an online class. However, the vast majority of those reporting (47 people, 90,3%) mentioned 
the problem of maintaining learners’ engagement as one of the most essential, being only second to the 
problem of proper internet connection (51 people, 98%).  

Regarding the problem of engaging learners being one of the central issues of DL, we processed 
interviews’ data which demonstrated the following results:  

Table 2. Subjects’ interviews data processed  

Group No./Type of 
Question  Engagement level rising  Motivation level 

increase  
Overall quality of 
learning increase  

Group 1 (control)  2 people (25%) 2 people (25%) 3 people (37%)  

Group 2 (experiment)  7 people (87,5%)  6 people (75%) 7 people (87,5%) 

It is evident from the table that in Group 1 (control group) there were only 2 people who reported 
increasing level of their involvement throughout the 3-moonth period of the experiment. Similarly, just 2 
people mentioned that they felt more motivated during their classes. As for the overall quality of learning, 
3 people out of 8 mentioned they felt there were certain improvements.  

In contrast to that, Group 2 (experimental group) boasted 7 people feeling that they had experienced 
higher degree of engagement in their online classes conducted with the above-listed improvements. 6 
people mentioned motivation growth, whereas 7 people reported increase in the quality of learning.  

Applying those strategies described can contribute to better overall engagement, evoking students’ 
activity in online environment. With the help of ‘etiquette rules’, learners concentration grew, no one 
being distracted by things not related to a class. The concept of ‘attendance does not equal partaking’ 
worked with particular efficacy as learners were aware in advance that simply sitting in front of your 
screen will not any longer be regarded as participating. Having at hand the detailed description of what 
was to be covered by learners, the latter were able to be psychologically and methodologically ready for 
new material, successfully allocating their internal resources.  

Undoubtedly, ‘staging’ each class requires considerable amount of efforts on teachers’ part, however, it 
results in almost totally eradicating boredom throughout online class, making learners involvement an 
inevitable part of the lesson.  

4 CONCLUSIONS 
It is to be emphasized once again that in DL, engagement of learners, i.e. their practical participation in 
the educational process to achieve feasible results, constitutes one of the most essential problems 
related to DL. With the help of our experiment, we concluded that there are certain things to be done in 
order to prevent learners from ‘logging in and tuning out’. After introducing a number of regulations 
meant for learners and applying certain methodological efforts performed by teachers, we managed to 
obtain the result in the form of, at least, better perception of distance learning and students having better 
feelings regarding their learning outcomes. Contrary to common doubts of ‘actual learning not taking 
place’ or ‘virtual teaching equals virtual knowledge’, such perception and such kind of educational online 
environment can make learners more confident and more efficient.  

In the near future, Russian researchers plan to develop a specific method of monitoring the level of 
learners’ engagement based on digital informational analytical system. There will be a new algorithm of 
artificial intelligence with integrated new markers of engagement showing emotional, behavioral and 
cognitive reactions. Currently, while we still cannot measure learners’ engagement directly, we can apply 
the given techniques in our pursuit to improve the situation in digital environment learning. But we should 
bear in mind that our objective at the moment is ‘developing a well-honed and consistent philosophy 
toward online teaching that will help learners to do what is expected of them and guide the teachers’ [3].  

Naturally, this study has certain limitations. First, the sample was small and we cannot let ourselves to 
juxtapose the conclusions we made towards everyone undergoing DL process. Secondly, individual 
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characteristics of learners may also matter, with certain students showing more inclination towards 
active engagement during the lesson. Thirdly, the degree of engagement into the studying process 
together with students’ motivation cannot be measures quantitatively, hence, our judgement in this 
respect may be of a subjective nature.  
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TOWARDS PERSPECTIVES ON TEACHERS’ PROFESSIONAL 
DEVELOPMENT 

Svetlana S. Polskaya  
MGIMO (University) (RUSSIAN FEDERATION) 

Abstract 
Modern educational environment demands that a teacher should continue honing professional skills 
throughout all the career. Just having an appropriate degree is evidently not enough to be successful. 
In the conditions of rapidly changing technologies, previous experience becoming obsolete fast and 
competition between various educational institutions, the role of teachers’ continuous professional 
development cannot be overestimated. 

Due to the growing importance of professional development of specialists in this sphere, effective 
professional development should become an ongoing process which covers training, practical activities 
and feedback, involving teachers in such learning practices that are similar to those they apply when 
teaching students.  

With the aim of proper understanding of how teachers themselves view the development in their 
professional sphere, we conducted a survey covering 51 Moscow-based university lecturers who teach 
English as a foreign language at the tertiary level.  

Our survey revealed that teachers held various opinions on their professional skills evolution: while the 
majority emphasized the necessity of acquiring further IT expertise, many of the experiment participants 
also pointed out the growing need for updating the knowledge of the English language they teach to 
their students. Also, the intention to develop communication and leadership skills was expressed. Some 
required more knowledge and skills of pedagogical nature. Certain participants asserted they did not 
need any professional development at all. A number of the teachers surveyed wanted to increase their 
knowledge of psychological and sociological characteristics of their learners.  

The results of our research can be successfully applied when determining the contents of teachers’ 
professional development courses, with the latter, if organized and delivered properly, ensuring the 
process of education is efficient and rewarding.  

Keywords: teacher professional development, English as a foreign language, IT expertise, communication 
skills, educational process. 

1 INTRODUCTION  
Constant changes which societies and educational systems all over the world are undergoing, put 
forward new requirements to teaching at all levels. The spread of new technology and sociological 
advances have drastically transformed the role of a modern teacher, turning the latter from a person 
who just provides particular information and then checks its proper understanding into a moderator and 
facilitator of educational process, into those possessing a broader look at this process, into people who 
crosse the boundaries of their subject expertise, who can teach their learners to apply the acquired 
knowledge in a practical way. Developing professionally, teachers enhance their efficiency, 
simultaneously benefiting their learners, whose learning outcomes also become more effective. 
According to the data of the US Department of Education’s Institute of Education Sciences, ‘student 
achievement can be improved by as much as 21 percentile points as a result of teachers’ participation 
in well-designed professional development programs’ [11].  

What do we understand by professional development of teachers? First of all, if we look at the meaning 
of the word’ development’, we will see that it is the process of transition from one state to the other, the 
latter being more accomplished in terms of mental maturity, more advanced and with broader 
perspectives (our translation) [3]. Referring to professional development of teachers, experts point out 
that it ‘should be understood as a job-embedded commitment that teachers make in order to further the 
purposes of the profession, while addressing their own particular needs [2]. According to H. Mizell, 
‘professional development is the strategy schools use to ensure that educators continue to strengthen 
their practice throughout their career’ [5]. It is to be emphasized that professional development of 
teachers at any educational level is an essential requirement as ‘‘college or university programs cannot 
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provide the extensive range of learning experiences necessary for graduates to become effective 
educators’ [5]. 

As W. Hawley and L.Valli fairly assert, ‘professional development should reflect student and teacher 
needs, be part of an overall plan for change, involve teachers in planning and developing opportunities, 
promote collaboration at the school level, and be evaluated for its impact on teaching practice and 
student learning [4].  

Constantly changing educational landscape has resulted in a higher degree of complexity in building 
trajectories of individual development, with new tasks emerging on a daily basis, causing teachers to 
look for appropriate ways of addressing them. It requires a teacher has a proper understanding and 
assessment of their own pedagogical experience, has the ability to efficiently align their activity with the 
new values emerging in society. A contemporary educator should not only provide learners with 
knowledge in their field and contribute to upbringing of worthy society members, but also process 
enormous amounts of information, sort it in an adequate way. Moreover, changes in policies and statutes 
governing educators’ activity also constantly add new requirements to teachers’ agenda. Thus, it is 
evident that current educational settings demand polyfunctionality on teachers’ side: these professionals 
should somehow incorporate in their performance ‘various types of activities: managerial, didactic, 
educational, project designing, reflective, scientific and researching’ (our translation) [3].  

However, in most cases traditional systems of professional development/ advancing qualification are 
organized in such a way that a teacher often ‘takes a backseat’ in this respect, being just an object of 
this targeted professional development. Most experts are unanimous in their opinion that ‘professional 
development as we have known it for years now has yielded little or no positive effects on student 
learning’ [2]. S. Schwartz emphasizes in this respect that ‘mandatory seminars often have no relevance 
to their (teachers) particular subject area or cover skills they mastered years ago [7]. The overwhelming 
majority of specifically organized sessions intended to develop teachers, are conducted in a traditional 
‘sit and get instructions’ manner. Also, when referring to ‘professional development of teachers’, one 
usually implies certain formal processes such as seminars, conferences or workshops while this kind of 
development can take an informal character, being any kind of discussions among colleagues, 
independent reading on the issue or attending other teachers ‘classes, etc.  

It is to be specifically mentioned that in Russia, when referring to professional development in the 
educational sphere they use such terms as ‘advanced training’, ‘advanced studies’, ‘professional 
advancement’, they almost never refer to this issue as ‘development’. Within the Russian educational 
system, teachers at various educational levels are expected to take professional development courses 
annually. For university staff this is one of the requirements of them successfully passing the competitive 
selection to get a tenure every 3 or 5 years. Hence, practically all teachers are to be engaged in this 
activity on a regular basis. The type and direction of professional development varies from one 
educational institution to another: certain universities organize their own courses or workshops, some 
let teachers themselves choose what kind of professional development they actually need. But here 
comes an important question: what exactly should teachers develop? According to the study conducted 
by the company Boston Consulting Group (BCG) engaged by Bill and Melinda Gates Foundation, 
teachers want their ideal professional development experience to be relevant, interactive, delivered by 
those understanding their experience, sustained, and also to treat teachers like professionals’ [1].  

This encouraged us to conduct this study aiming at revealing what teachers themselves hold of 
professional development within their field and what particular aspects of this development they attach 
most importance. We hypothesized that the surveyed subjects would express their intention to develop 
IT knowledge, the latter importance increasing due to COVID-19 consequences as well as their actual 
knowledge of a foreign language they teach.  

2 METHODOLOGY 
Our sample consisted of 51 Moscow-based university lecturers (N-51), females, whose native language 
is Russian, their age ranging from 37 to 51 (average age – 44,5 years), possessing approximately similar 
professional experience (the average length of teaching being 18 years). We selected our subjects 
based on their age and their occupation (lecturers). All the subjects were aware of the purpose of the 
experiment and gave their voluntary consent to take part in it.  

The survey was conducted in the written form and included just one open question ‘How would you 
like to develop further in terms of your professional activity?’ Each participant was allowed to give 
as many answers as possible, mentioning anything they would find appropriate. This open question 
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allowed us to reveal dynamics of opinions, assessments and values teachers attribute to their 
professional development. The questionnaires were provided and filled out using Google Forms.  

When processing the responses we received, we applied general scientific methods such as analysis 
and synthesis, while through inductive method, we systemized the data obtained. The results were also 
interpreted with the help of quantitative method. In addition, we applied comparative method in order to 
establish relationship between the phenomena researched. 

3 RESULTS 
According to our survey, teachers’ opinions on their professional skills evolution demonstrated a marked 
variety. The majority of subjects (47 people, 92%), among other aspects, pointed out the necessity of 
acquiring further IT expertise in order to conduct online classes successfully, to organize appropriate 
online educational environment, being able to make use of various online platforms. Bearing in mind the 
covid-19 pandemic consequences, it is clear why the surveyed attach primary importance to this 
particular skill. Researchers also assert, that irrespective of the potentially continuing /not continuing 
distance learning, ‘educators not only need to know how to use technology in the classroom well enough 
to teach students, they need to be able to tie the technology into a unit of inquiry so that students learn 
to think and create as they learn the technology [6]. No doubt, COVID-19 related rapid switch into 
distance learning mode forced most teachers to master this skill in practically no time, however, teachers 
are confident that they need to develop this skill even further.  

As our subjects were teachers of English, many of them also stressed the growing need for updating 
the knowledge of the language they teach (42 lecturers, 82%). Most participants learned this language 
themselves more than 20 years ago, and since then English lexis, grammar, functionality have 
demonstrated certain changes. To teach a foreign language at a university level requires a near native-
level fluency in the language as well as proper understanding of the culture which is associated with the 
language. As any language never remains static, teachers feel the need to update this kind of 
knowledge.  

However, for a certain proportion of teachers surveyed, the knowledge of the language itself was 
evidently not enough to be a successful educator: about a quarter of lecturers (14 people, 23,5%) 
assumed that they needed their pedagogical expertise to be honed as a part of their professional 
development. As in case with the language itself, didactic principles are constantly changing, many of 
those methods and approaches applied when teachers just started their careers have become obsolete. 
Within the framework of STEM education (Science, Technology, Engineering and Mathematics) and 
STEAM education (Science, Technology, Engineering, Arts and Mathematics), pedagogues should 
navigate towards conveying that kind of knowledge which is of personal value for a learner, should shift 
towards interdisciplinary focus, with this knowledge having actual importance in real life. Modern 
teachers of English are expected to be familiar with such things as learner-centered approach, peer 
teaching, cooperative learning etc.  

Contrary to our hypothesizing, when we assumed that only IT expertise and knowledge of the English 
language would be of importance, there were other directions teachers wanted to develop. In their 
responses 31 lecturers (60,7%%) mentioned they wanted to evolve such intangible qualities as 
communication and leadership skills, believing they should be inherent in their profession. The skill of 
communication, being one of the most essential skills for modern workforce, ‘has been proven to impact 
the success students achieve in their academic lives as well as the teacher’s own career success’ [8]. 
It is asserted that in the course of their activity teachers will accomplish numerous tasks – ‘to adapt 
content for different learning styles, motivate students to learn, build supportive relationships, using 
encouragement and empathy, to manage the classroom and give feedback… all of these things require 
good communication skills’ [8]. Being excellent communicators, teachers are able to be in contact with 
various people, be them students or colleagues.  

As for leadership skills, the growing body of research shows that ‘it is critically important that teachers 
possess leadership skills because it is a fundamental factor that is required to enhance the instructional 
quality of teachers both inside and outside the classroom. Teacher leaders possess excellent class 
management skills and are more capable of driving students toward academic success’ [10]. This 
intention of teachers to develop their leadership qualities in the best way possible meets the requirement 
of modern educational environment towards a teacher being proactive, decisive, persistent and also a 
person who is capable of inspiriting and motivating.  
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Certain subjects taking part in the experiment (23 people, 45%) were confident that knowing 
psychological and sociological characteristics of learners will also contribute to the efficacy of 
educational process, facilitating their performance. As mentioned above, those learners our sample is 
teaching belong to the so called Generation Z, the latter representatives being digitally competent, 
pragmatic, competitive and socially-minded. The experts assert that ‘Generation Z consider themselves 
loyal, thoughtful, compassionate, open-minded, and responsible… pursues to make changes in our 
society’ [9]. Thus, teachers definitely would like to be aware of this generation characteristics, taking 
them into account in educational process: making use of every opportunity of going digital, engaging 
social media in learning, dividing learners into smaller groups which fosters their creativity etc.  

There were also those (4 people, 7,8 %) who asserted that there existed no particular direction they 
could develop, emphasizing that, if necessary, they could learn on the job. We do not intend to interpret 
this response as a kind of complacency on teachers’ side. In our view, such opinion is formed due to 
the fact that the majority of teachers are discouraged by inefficiency of professional development which 
does not meet their needs and is not relevant, usually being organized by administrative staff, not by 
those who are directly engaged in the educational process. As a result, these teachers are confident 
that any professional development they are offered will be a waste of time, that they do not need 
‘traditional’ workshops when some experts in the field, be they locals or foreigners, they see for the first 
time (and in most cases the last time in their lives) would try to provide them with knowledge and skills 
which cannot be practically used in their own context.  

Table 1. Teachers’ professional development directions breakdown 

Skill/ expertise to be developed  Proportion of participants to the experiment  
1. IT expertise, knowledge of technologies  92% 

2. Knowledge of the English language  82% 

3. Pedagogical knowledge  23,5% 

4. Communication/leadership skills  60,7% 

5. Knowing psychological/social characteristics of their learners  45% 

6. Nothing to be developed  7,8% 

4 CONCLUSIONS 
There is no doubt that education is an occupational field requiring constant, incessant professional 
learning during one’s entire career. Consequently, those professionally engaged in this field, are to 
continue developing their knowledge and skills on a regular basis. Knowing exactly what teachers at 
any educational level want from professional development can be of particular importance, helping those 
organizing advancement training for teachers make it meaningful and relevant. Though some educators 
are confident that they possess enough expertise to do without any growth, the teachers clearly express 
their intention to develop their skills further, focusing specifically on technological expertise, the latter 
acquiring particular topicality due to growing distance learning format, combined with updated 
knowledge of the English language so that they could demonstrate impeccable modern English to their 
learners. However, just knowing the language well is not enough for them, so pedagogics also matters: 
traditional pedagogical technologies being replaced by current ones, which put learner into the center 
of the educational process, with a teacher’s role changing considerably. Modern teachers also intend to 
possess communication and leadership skills, which can contribute greatly to their overall professional 
competence. Moreover, being aware of their students’ social and psychological characteristics will help 
teachers to address a variety of educational issues in a more appropriate way.  

It is to be emphasized that if teachers’ intentions are taken into consideration by those who are 
responsible for organizing their professional advancement, then all stakeholders in the process will 
receive significant benefits. Modern educational standards require teachers to demonstrate high quality 
of their daily performance as well as constant actualization, regularly updated knowledge and skills. The 
most important consequence of teachers developing professionally is that learning outcome which is 
more efficient and fruitful. Today everyone working in educational sphere acts not only as a teacher but 
also as a researcher and an innovator who discovers new ways of teaching, who combines proved 
traditions with new current developments.  
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Naturally, there are certain limitations to our study. The sample quantity was not enough to juxtapose 
our conclusions towards a wide circle of educators. Also, those answers we received through the 
questionnaire might not reflect all the range of teachers’ concerns and intentions.  
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PSYCHOLOGICAL FEATURES OF STUDENTS’ PROCRASTINATION 
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Abstract 
The study purpose: to identify students’ manifestations of procrastination during the Covid-19 
pandemic depending on types of their activities. 

The following methods were used in the empirical study: Lay's General Procrastination Scale to 
determine procrastination levels (Lay, 1992), the test-questionnaire “Ability to self-management” to 
determine self-management and its components (Peysakhov, 1991); Locus of Control Scale to 
determine subjective control (Rotter, 1966). The study was conducted during the quarantine 
restrictions on the basis of Ukrainian universities.  

The obtained empirical data showed that general procrastination and the index of correction were 
higher in women than those in men. In contrast, internality in interpersonal relationships and internality 
in achievement were significantly higher in men.  

There were statistically significant differences between those who only studied and those who studied 
and worked at the same time for the following indicators: analysis of contradictions, forecasting, self-
control and internality in interpersonal relationships. Students who only studied had higher indicators 
of analysis of contradictions and forecasting, while, students who studied and worked showed higher 
indicators of self-control and internality in interpersonal relations. 

The obtained results indicated that students, on average, were characterized by periodic 
postponement of both household and academic tasks for later, but still there were moments when 
tasks were completed in time. Students who tended to take responsibility for everything around them 
showed lower procrastination than students who relied on external life circumstances. Students with 
higher levels of self-management indicators related to the future had lower procrastination. 

Procrastination became less with age, men showed higher internality compared to women; and 
procrastination was inversely related to subjective control: the more people relied in life on their own 
capabilities, the less they tended to postpone important tasks. 

The factors for procrastination of students who only studied were: internality, future-oriented self-
management and real self-management, expressed in the tendency to rely on themselves, the ability 
to clearly manage all areas of their activities both now and in the future, but their planning and 
forecasting were low. Instead, the factors for procrastination of students who worked and studied at 
the same time were: future-oriented internality, independence and real self-government, manifested in 
self-confidence in the future, independence in their actions and full management of their activities, 
their planning and forecasting also were high. 

Keywords: procrastination, level of subjective control, independence, self-government, students, 
quarantine. 

1 INTRODUCTION  
Psychologists from many countries recognize that procrastination is becoming a serious problem for 
more and more people. Procrastination is a constant postponement of important tasks, assignments, 
duties, which leads to negative consequences. Rozental & Carlbring believe that due to constant 
postponement and non-fulfilment of plans, students become dissatisfied with themselves, which can 
lead to low self-esteem, feeling of guilt, increased anxiety, stress, burnout, reduced quality of task 
fulfilment, decreased performance [1].  

The phenomenon of procrastination has been studied in psychology for many years. This is evidenced 
by many scientific works describing research on the features, factors, types of procrastination, its links 
with personal traits, as well as strategies for its overcoming [2], [3], [4], [5], [6], [7], [8].  
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In particular, the reviewed literature sources show that scientists consider procrastination as a 
tendency to postpone work and tasks. There is academic (postponement of all tasks related to 
learning), household (postponement of regular household chores), neurotic (procrastination of life-
important decisions), compulsive (procrastination as stable behaviour) and decision-making 
(procrastination of choice making even if all the necessary information is available) procrastination [1], 
[9], [10], [11], [12]; the emotional reactions to set/necessary tasks depending on their types is also 
described (free and intense procrastination) [5].  

Scientists have made many attempts to interpret procrastination as a form of psychological protection 
– “avoidance” or unproductive overcoming [13], as a productive coping strategy that promotes 
adaptation and self-realization [14], as a maladaptive strategy to overcome stress because of 
educational perfectionism [ 15], as a person's experience of significant difficulties in the process of 
adaptation to society [16]. The reliable strategies for procrastination overcoming are not coping 
strategies, but proactive ones [17].  
Academic procrastination is considered as unproductive behavioural or cognitive overcoming, as well 
as unconstructive emotional reactions aimed at postponing the resolution of educational and 
professional urgent problems [18], [19]. E.L. Bazyka considers procrastination as a disorder of 
volitional processes - self-determination, purposefulness, self-organization, and procrastinators are 
persons with undeveloped volitional processes who do not know how or are not able to overcome their 
laziness [20]. In essence, we say about disorders of a person’s volitional and motivational sphere. 
Given the relationship between procrastination and self-regulation, empirical studies have shown the 
following trend - high levels of procrastination are inevitably associated with low levels of self-
regulation [21], problems with self-control [12], [18], [22], [23], [ 24, [25], [26], [27]. In addition, studies 
shows that in addition to internal educational and professional factors of procrastination, external 
factors also play a role. Thus, in particular, those who often postpone their tasks eat mostly poorly, 
have sleep disorders, abuse alcohol and are academically less successful than those who deal with all 
problems on time [28].  

The problem of procrastination has become especially actual one in connection with recent changes in 
society because of Covid-19 pandemic. Distance learning, limited face-to-face communications have 
influences how quickly and efficiently students perform various activities and tasks. With this in mind, 
the article aim is to identify students’ manifestations of procrastination during the Covid-19 pandemic 
in depending on their activities. 

The study purpose: to identify students’ manifestations of procrastination during the Covid-19 
pandemic depending on types of their activities. 

2 METHODS 
We used the following psychological examining tools to study the psychological features of students’ 
manifestations of procrastination during the COVID-19 pandemic: Lay's General Procrastination Scale 
to determine procrastination levels [24]; N. Peysakhov's test-questionnaire “Ability to self-
management” to determine self-management and its components [29]; J. Rotter's Locus of Control 
Scale to determine subjective control [30]. The study was conducted during the quarantine restrictions 
on the basis of Ukrainian universities. 

The sample consisted of 74 people, aged 18 to 23, including 40 women and 34 men. 31 people were 
students who only studied, and 43 respondents combined study and work. 

Mathematical and statistical analysis of the obtained data was performed with SPSS 21.0 software, 
using descriptive statistics, Mann-Whitney U-test, correlation and factor analysis. 

3 RESULTS 
The data obtained with Lay's General Procrastination Scale revealed that the average sample rate 
was 61.4 or the average level of procrastination. This indicated that students were postponed 
periodically both household and academic tasks for later, although in most cases they were able to 
complete them in time. The comparative analysis showed that there were no significant differences in 
procrastination of those students who are only studied and those who combined study and work. At 
the same time, significantly higher procrastination was found in women compared to men (U = 112.5; 
p = 0.014). 
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We also identified students’ personal traits that could explain their procrastination. For this purpose, N. 
Peysakhov’s test-questionnaire “Ability to self-management” and J. Rotter’s Locus of Control Scale 
were used (Table 1).  

Table 1. Men’s and women’s average values for the indicators from N. Peysakhov’s test-questionnaire 
“Ability to self-management” and J. Rotter’s Locus of Control Scale. 

Peysakhov’s test-questionnaire  
“Ability to self-management” 

Activities 
Sig. 

Gender 
Sig. 

study study and work men women 
Self-government 28,50 26,86 0,707 27,07 27,82 0,860 
Contradiction 34,10 23,30 0,010 30,04 25,61 0,284 
Forecasting 34,40 23,11 0,007 25,37 29,08 0,368 
Goal setting 26,00 28,45 0,541 29,85 25,76 0,302 
Planning 28,95 26,58 0,562 29,96 25,68 0,290 
Quality assessment 28,02 27,17 0,835 29,91 25,71 0,300 
Decision-making 25,79 28,59 0,487 25,63 28,89 0,413 
Self-control 17,07 34,14 0,000 30,87 25,00 0,164 
Correction 27,88 27,26 0,882 20,08 32,47 0,005 
Rotter’s Locus of Control Scale       
Internality  24,55 29,38 0,266 32,74 23,61 0,033 
Internal locus in achievements 22,69 30,56 0,070 33,28 23,21 0,019 
Internal locus in family relations 23,95 29,76 0,174 31,93 24,21 0,067 
Internal locus in cases of failures 27,33 27,61 0,950 28,26 26,94 0,756 
Internal locus in interpersonal relationships 19,98 32,29 0,004 32,48 23,81 0,040 
Internal locusу in working relations 24,43 29,45 0,244 27,76 27,31 0,915 
Internal locus in health and disease 24,86 29,18 0,319 28,61 26,68 0,652 

According to Peysakhov’s test-questionnaire “Ability to self-management”, the sample’ level of the 
ability to self-government was below average, students showed a fairly low ability to purposefully 
change any area of their lives and were not inclined to set goals. 

Comparison of the two student groups revealed significantly higher values for contradictions (U = 208; 
p = 0.010) and forecasting (U = 201.5; p = 0.007) in students who studied only, while self-control (U = 
127.5; p = 0.000) was higher in those who combined study and work. This indicates that non-working 
students tend to mainly form a subjective model of a situation, determining the features and 
characteristics of the current state of events, as well as a forecast model based on their past and 
present experience. Instead, students who combine study and work have a high ability to control all 
spheres of life.  

Gender comparison showed that women’ correction rate was significantly higher than that of men: 
women had greater tendency to change real activities, behaviour, communication methods, 
experiences, as well as the general system of self-government.  

According to Rotter’s Locus of Control Scale, the average score shown by the sample as for internality 
was 5.7, which corresponded to the norm and the internal locus of objective control. That is, students 
tended to believe that most important events in their lives were the result of their own actions, and 
therefore felt responsible for their lives. 

The comparison of the groups of working and non-working students revealed significantly higher 
values of internality in interpersonal relationships for students who combined study and work (U = 282; 
p = 0.004). Working students born greater responsibility for establishing interpersonal relationships 
with their social environment. The difference for the internality in achievements (U = 245.5; p = 0.070) 
was at the level of the trend, which indicated that students who combines study and work were more 
responsible for their achievement compared with those who only studied.  

In addition, significantly higher values were determined for: general internality (U = 236; p = 0.033) 
internality in achievements (U = 223.5; p = 0.019) and internality in interpersonal relations (U = 242; p 
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= 0.040) for men compared with women. This indicates that men in the study are more likely to take 
responsibility for everything that happens in their lives. 

Correlation analysis with Spearman's rank correlation coefficient was used to identify the links 
between students’ procrastination and their personal traits.  

We found that procrastination had a negative correlation (r = -0.360; p≤0.05) with the respondents’ 
age, which indicated lowering procrastination with moving toward adulthood. These data are confirmed 
by the studies that stated that procrastination is characteristic mainly for children and youth than that 
for adults [31].  

Negative significant correlations were determined between procrastination and: general internality (r = 
-0.297; р≤0.05), internality in family relations (r = -0.363; р≤0.05); forecasting (r-0.361; p≤0.01); goal 
setting (r = -0.354; p≤0.01) and planning (r = -0.420; p≤0.01). That is, students who are less likely to 
postpone important tasks, rely mainly on themselves, on their own capabilities, focus on their own 
forces in building and maintaining family relationships, have a high tendency to predict events and 
actions by analyzing previous experiences or events of their lives, specify what is desired, clearly 
define and set specific tasks, plan their future actions in accordance with their plans.  

To identify the structural components of students’ procrastination during Covid-19, depending on their 
activities, we performed the factor analysis with the method of main components and bumpy rotation 
for two groups of students: those who only studied and those who combined study and work. We 
obtained three factors of procrastination of non-working students that explained 83% of the combined 
variance of the cumulative indicator (Table 2). 

Table 2. Factor loads of procrastination indicators for students who only studied. 

No Name Indicators % variance 
1 Internality general internality (, 958), internality in achievements (, 908), internality 

in the cases of failures (, 828), internality in family relations (, 940), 
internality in work relations (, 715), internality in health and diseases 
(,917), self-control (,642) 

34 

2 Perspective  
self-government 

self-government (.858), contradiction analysis (.878), forecasting  
(-.630), goal setting (.611), quality assessment (,959). 

26 

3 Real  
self-government 

internality in interpersonal relationships (.866), planning (-.836), 
decision-making (.790), correction (.549). 

22 

The first factor – “Internality”, which explained 34% of the combined variance, included seven scales: 
general internality, internality in achievements, internality in the cases of failures, internality in family 
relations, internality in work relations, internality in health and diseases and self-control. This factor is a 
combination of students’ tendency to rely solely on their own forces, attributing responsibility for all 
achievements and failures solely to themselves, with the ability to take responsibility for everything that 
happens in family life and in matters relating to their health, in organizing their own work activities, as 
well as control over all areas of their lives.    

The second factor – “Prospective Self-Management”, which explained 26% of the combined variance, 
contained five scales: self-management, contradiction analysis, goal setting, quality assessment and 
forecasting (the last had the negative load). This factor demonstrates students’ tendency to manage all 
their activities: communication, behaviour, actions, experiences, their tendency to build a subjective 
model of each situation and develop the necessary criteria to evaluate the results; but their predictions 
of future events is poor; their models of the desired future are vague. 

The third factor – “Real Self-Government”, which explained 22% of compatible variance, included four 
scales: internality in interpersonal relationships, decision-making, correction and planning (the last had 
the negative load). This factor characterizes the tendency to rely on oneself, the ability to clearly 
manage all activities both now and in the future; but planning and forecasting is poor, which is 
manifested in a poor ability to form a model of means to achieve one’s own goals and rules for their 
application. At the same time, there was a tendency to move easily from plans to specific actions, as 
well as to make decisions to correct own actions.   

Basing on the factor analysis, we show the factors of procrastination for the students who combined 
study and work (Table 3). 
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Table 3. Factor loads of procrastination indicators for students who studied and worked. 

No Name Indicators % variance 
1 Perspective 

internality 
general internality (0.853), internality in the cases of failures (0.738), 
internality in work relations (0.868), internality in health and diseases 
(0.917), self-management (0.692), forecasting (0.745), goal-setting 
(0.754 ), planning (0.746), quality assessment (0,735). 

40 

2 Independence internality in achievements (0.668), internality in family relations (0.738), 
decision-making (0,614). 

20 

3 Real  
self-government 

internality in interpersonal relationships (0.652), 
analysis of contradictions (0.578), self-control (0.780), correction (0,756). 

17 

The first factor – “Perspective internality” - explained 40% of the compatible variance. It included 
scales: general internality, internality in the cases of failures, internality in work relations, internality in 
health and diseases, self-management, forecasting, goal-setting, planning, quality assessment. The 
factor demonstrates an individual’s tendency to rely only on their own forces, to take responsibility for 
events (both positive and negative) in various spheres of life, good forecasting and clear vision of the 
future.  

The second factor – “Independence”, which explained 20% of the dispersion, included three scales: 
internality in achievement, internality in family relationships, and decision-making. The factor reveals 
students’ tendency to consider all events related to family relationships and achievements as those 
that depend on their own personal qualities (abilities, competencies, etc.) and as a result of their own 
actions and decisions.  

The third factor was “Real self-government”, which explained 17% of the compatible variance. It 
contained four scales: internality in interpersonal relationships, analysis of contradictions, self-control 
and correction. The factor characterizes such personal traits as: reliance on one’s own strength in 
building contacts with other people, the ability to form a subjective model of a situation based on 
determining the characteristics of current events, the ability to control all spheres of life and the ability 
to change (correct) activities.  

4 CONCLUSIONS 
The study allowed us to determine the manifestations of procrastination by students depending on 
their activities during the Covid-19 pandemic. 

The data obtained revealed that student had average procrastination. This indicated that students 
were postponed periodically both household and academic tasks for later, although in most cases to 
they were able to complete them in time. The comparative analysis showed that there were no 
significant differences in procrastination of those students who are only studies and those who 
combined study and work. At the same time, significantly higher procrastination was found in women 
compared to men.  

There were statistically significant differences between those who only studied and those who studied 
and worked at the same time. Students who only studied had higher indicators of analysed 
contradictions and forecasting, while, students who studied and worked showed higher indicators of 
self-control and internality in interpersonal relations. 

Gender comparison showed that only the correction rate was significantly higher in women than that in 
men; men had significantly higher values for: general internality, internality in achievements and 
internality in interpersonal relations.  

Procrastination had a negative significant correlation with the respondents’ age, which indicated 
decreased procrastination with movement toward adulthood. In addition, procrastination had negative 
significant correlations with general internality, internality in family relationships; forecasting; goal 
setting and planning.  

The factors for procrastination of students who only studied were: internality, future-oriented self-
management and real self-management, expressed in the tendency to rely on themselves, the ability 
to clearly manage all areas of their activities both now and in the future, but their planning and 
forecasting were low. Instead, the factors for procrastination of students who worked and studied at 
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the same time were: future-oriented internality, independence and real self-government, manifested in 
self-confidence in the future, independence in their actions and full management of their activities, 
their planning and forecasting also were high. 
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RESILIENCE IN A POST-PANDEMIC WORLD – INDIVIDUAL DIGITAL 
READINESS IN HIGHER EDUCATION 

J. Steinbacher, N. Flindt 
Pädagogische Hochschule Heidelberg (GERMANY) 

Abstract 
Recent empirical studies conducted at Heidelberg University of Education show that emergency remote 
learning/teaching due to the COVID-19 pandemic has been quite challenging for both students and 
lecturers. Although the sample has been found to be overall resilient, there are shared concerns, e.g., 
about social relationships between students and lecturers, competence acquisition, and students’ 
(behavioural) inhibition and increasing independence, self-reliance and responsibility in particular. Being 
aware that the pandemic currently is a major life stressor and immediate solutions are required, the attempt 
is to not only focus on short-term functioning but to promote internal well-being and competent functioning 
in the long-term, i.e., what is increasingly acknowledged to be ‘the new normal’. ‘Individual Digital 
Readiness’ (IDR) is considered to be a precondition and key factor for individual and social well-being in 
online learning environments. The paper reflects on the latest findings at Heidelberg University of 
Education and offers an insight into methodological considerations in the concurrent research process. 

Keywords: resilience, student well-being, individual digital readiness. 

1 INTRODUCTION 
With the outbreak of the COVID-19 pandemic in the spring of 2020, a new discourse on digital (higher) 
education has been set in motion in Germany and all over the globe. Due to emergency remote 
learning/teaching in the summer semester 2020, students and lecturers needed to quickly adjust to a 
new way of learning and teaching, while dealing with other challenging tasks such as home-schooling 
their children [1]. The evaluation of the (digital) summer semester 2020 at Heidelberg University of 
Education (n students = 1172; n lecturers t1 = 118; n lecturers t2 = 90) provided evidence that emergency remote 
learning/teaching has been quite challenging for both students and lecturers [1], [2]. It quickly became 
clear that the digital transformation of (higher) education institutions would have to involve profound 
organizational change processes as well. Based on these preliminary findings, a follow-up study was 
conducted in the winter semester 2020/21 to assess students’ and lecturers’ resilience and to find out 
how both individuals (e.g., students and lecturers) and organizations cope with the digital change [2]. 
The concept of resilience “refers to the process of, capacity for, or outcome of successful adaptation 
despite challenging or threatening circumstances” [3]. Resilience is not regarded as a “personality trait 
or an attribute of the individual” [4], but as a “dynamic developmental process” [5]. Therefore, especially 
protective factors have been taken into consideration as these factors “moderate the effects of individual 
vulnerabilities” [3] or “modify the negative effects of adverse life circumstances” [4]. 

The paper aims at providing a new perspective on resilience in the context of digital higher education 
and offers an insight into methodological considerations in the concurrent research process with regard 
to digital education in a (post-)pandemic world. 

2 METHODOLOGY 
Following a mixed methods approach, the study in the winter semester 2020/21 integrated both 
quantitative and qualitative data. A short version of the Resilience Scale [6], the RS-11 [7], was used to 
measure the individual resilience of students and lecturers. All items are scored on a 7-point scale (from 
1 = ‘disagree’ to 7 = ‘agree’). According to the authors, possible scores therefore range from 11 
(minimum) to 77 (maximum) with higher scores reflecting higher resilience. However, means were used 
to allow for non-response bias as well as inter-individual comparability. Furthermore, the BFI-10 [8], a 
short scale for assessing the ‘Big Five’ dimensions of personality (extraversion, agreeableness, 
conscientiousness, neuroticism, and openness) was used. These personality dimensions have been 
found to be successful predictors for various individual as well as social processes and phenomena, 
e.g., resilience. All items are scored on a 5-point scale (from 1 = ‘disagree strongly’ to 5 = ‘agree 
strongly’). Moreover, the questionnaire included items about (emergency) remote learning/teaching: 
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Protective factors such as autonomy and self-efficacy (I get along well with learning remotely; I feel 
confident in planning and delivering remote lectures), adaptability (I am content with learning remotely; 
I am content with teaching remotely) and openness (I can imagine learning remotely over the long-term; 
I can imagine teaching remotely over the long-term), but also positive attitudes towards remote 
learning/teaching (I enjoy learning remotely; I feel good in teaching remotely) have been taken into 
consideration. All items are scored on a 4-point scale (1 = ‘no’, 2 = ‘rather no’, 3 = ‘rather yes’, 4 = ‘yes’) 
without providing a neutral option. With regard to qualitative data collection, the questionnaire also 
included open-ended questions about fears, worries and insecurities in the context of remote 
learning/teaching. The online survey has been carried out over a period of 14 days (from January 13 
until January 27, 2021). The sample included n = 254 students and n = 49 lecturers from Heidelberg 
University of Education. The data analysis comprised Pearson correlations, multiple linear regression 
(SPSS) and qualitative content analysis (MAXQDA). 

3 RESULTS 

3.1 Students 

3.1.1 Quantitative Results 
With a sample mean of 5.33, the students’ sample seems to be quite resilient. However, table 1 indicates 
that there certainly are some very low values. Thus, there are non-resilient students (2.36). The highest 
mean value can be found for item RS002 “I usually manage one way or another” (5.93). Lower mean 
values can be found for items RS011 “I have enough energy to do what I have to do” (4.81) and RS010 
“Sometimes I make myself do things whether I want to or not” (4.93). 

Table 1. Sample means RS-11 (students). 

 N Minimum Maximum M SD 

RS001 228 2 7 5.47 1.108 

RS002 228 2 7 5.93 0.973 

RS003 227 1 7 5.42 1.282 

RS004 226 2 7 5.42 1.224 

RS005 228 2 7 5.05 1.184 

RS006 227 2 7 5.07 1.241 

RS007 227 2 7 5.11 1.282 

RS008 228 3 7 5.66 1.178 

RS009 226 2 7 5.78 1.025 

RS010 227 2 7 4.93 1.239 

RS011 227 1 7 4.81 1.428 

RS-11 228 2.36 7.00 5.33 0.758 

Variable-focused analyses (correlations) are presented below: 

• Extraverted (r = .195, p <.01), conscientious (r = .363, p <.01) and emotionally stable (r = .279, p 
<.01) students are more resilient. 

• Contrary to previous findings—according to which extraverted individuals usually are more 
resilient—introverted students are more content with learning remotely (r = .204, p <.01). 

• Moreover, introverted students are most likely to imagine learning remotely over the long-term (r 
= .143, p <.05). These results support current findings, according to which introversion is 
associated with lower levels of perceived stressfulness during the COVID-19 pandemic [9]. 
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3.1.2 Qualitative Results 
In the qualitative part of the survey, students revealed fears, worries and insecurities about social 
relationships with their peers and lecturers, but also about remote learning in general (competence 
acquisition, inhibition to actively participate, loss of information, increasing independence, self-reliance 
and responsibility, technology) as well as online exams. 

3.2 Lecturers 

3.2.1 Quantitative Results 
With a sample mean of 5.83, the lecturers’ sample seems to be overall resilient. The highest mean value 
can be found for item RS003 “Keeping interested in things is important to me” (6.32). Lower mean values 
can be found for items RS011 “I have enough energy to do what I have to do” (5.35), RS010 “Sometimes 
I make myself do things whether I want to or not” (5.43), RS004 “I am friends with myself” (5.58) and 
RS008 “I can usually find something to laugh about” (5.65). However, table 2 indicates that there 
certainly are some rather low values and therefore less resilient lecturers. 

Table 2. Sample means RS-11 (lecturers). 

 N Minimum Maximum M SD 

RS001 37 3 7 6.00 1.130 

RS002 37 4 7 6.19 0.776 

RS003 37 5 7 6.32 0.747 

RS004 36 3 7 5.58 1.052 

RS005 36 3 7 5.72 1.137 

RS006 37 2 7 5.70 1.222 

RS007 37 4 7 6.03 1.013 

RS008 37 3 7 5.65 1.160 

RS009 37 4 7 6.11 0.875 

RS010 37 3 7 5.43 1.168 

RS011 37 2 7 5.35 1.338 

RS-11 37 4.36 6.91 5.83 0.667 

Variable-focused analyses (correlations, regressions) are presented below: 

• Female lecturers are more resilient than their male colleagues (r = –.486, p <.01). 

• The level of resilience increases with increasing work experience (r = .489, p <.01). Work 
experience predicts resilience: F(1, 29) = 7,977, p <.01. 

• Extraverted (r = .545, p <.01) and open (r = .464, p <.01) lecturers are more resilient. 

3.2.2 Qualitative Results 
In the qualitative part of the survey, lecturers revealed fears, worries and insecurities about social 
relationships with their students, but also about remote teaching in general (competence acquisition, 
student-centered teaching, remote teaching in the future, technology). 

4 CONCLUSIONS 
Although protective factors have been found on the individual as well as on the family and community 
level, they seem to be insufficient to compensate for the challenges and burdens that come with remote 
learning/teaching. Protective processes therefore need to be aligned with the educational context. In 
addition, it will not be sufficient to solely strengthen individual adaptability and resilience. Organizational 
change needs to be addressed as well, in order to meet individual challenges under remote 
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learning/teaching conditions. Hence, prevention and intervention programs should follow a holistic 
approach. 

The attempt is to not only focus on short-term functioning but to promote internal well-being and 
competent functioning in the long-term, i.e., what is increasingly acknowledged to be ‘the new normal’. 
‘Individual Digital Readiness’ (IDR) is considered to be a precondition and key factor for individual and 
social well-being in online learning environments. An ‘Individual Digital Readiness’ scale will be 
developed to assess students’ and lecturers’ readiness for online learning environments. Competencies 
that are associated with the construct are e.g., willingness to learn, openness to change and agility [10], 
but also digital self-efficacy, willingness to collaborate and willingness to trust [11]. Further research on 
the topic is essential in order to master the digital change and to foster academic engagement.  
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THE PLACE OF SOCIAL DEVELOPMENT, SOCIAL CAPITAL AND
SOCIAL MEDIA IN PHARMACY EDUCATION

F. Yuksel, G. Yegen, B. Aksu

Altınbas University (TURKEY)

Abstract

Social and emotional capabilities have risen in importance on the school reform plan and in public
discourse in recent years. However, for the vast majority of pupils, their progress is a question of
chance, based on whether this is a priority for their teacher and education. One big impediment is the
lack of accurate benchmarks in this area that enable educators and policymakers to track success and
correct weaknesses. Pharmacists have been encouraged to increase their role on primary healthcare
system; but, the profession has yet to be involved to the degree in which a substantial impact can be
made. A quality health communication which proceeds from social development skills established
between the patient and the healthcare providers affect positively both the patient's health and
occupational motivation of the healthcare personnel. Along with social development, a social capital can
be established by combining with the elements of academic competence, trust and loyalty, and
accordingly, an increase in the rate of living and working in harmony in the working environment can be
observed; and so it influences healthcare providers’ job satisfaction, work engagement and engagement
in clinical improvements. And with the inclusion of social media, healthcare professionals have a much
more active role in their field and contribute significantly to the strengthening of public health and patient
safety by adding a different dimension to their communication with their patients and each other.

In contrast to a solid knowledge base, social–behavioral skills such as communication are required
because successful relationships with clients, staff, coworkers, and other health care providers are
critical to providing the best possible care to patients. Communication is recognised as an essential
factor in pharmacy practice and has long been integrated into the curriculum. According to the
Accreditation Council for Pharmacy Education's (ACPE) accreditation criteria, it is also a mandatory part
of the pharmacy school curriculum. Despite this widespread awareness of the value of social–behavioral
skills, students readily accept the importance of having a strong knowledge base but are less likely to
recognize the importance of developing social–behavioral skills, such as communication, as part of the
pharmacy school curriculum. Colleges and schools of pharmacy should aim to integrate additional ways
for students to practice and enhance their communication abilities with patients and other health care
providers into the early aspects of the program using active implementation approaches in the didactic
part of the curriculum.

Pharmacy schools should continue to add new possibilities in the earliest stages of the program for
students to use active delivery techniques in the didactic part of curriculum and strengthen their
communicating skills with patients and other health care professionals. The communication strategies
utilized in the past are no longer enough for the changes in health care that are occurring now. The
results extend to a better understanding of social capital as a predictive factor influencing employee
participation in clinical improvements in patient safety and quality of treatment, as well as work
satisfaction. Conscious healthcare professionals need to use social media effectively, as today patients
learn and try to solve their health problems from the internet.

Keywords: Pharmacy Education, Social Development, Social Capital, Social Media.
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THE IMPORTANCE OF SOCIAL AND EMOTIONAL SKILLS IN
EDUCATION LIFE OF GENERATION Y

S. Al Alsaid Ahmed, G. Yegen, B. Aksu

Altınbas University (TURKEY)

Abstract

Social and emotional skills are the two most important keys that represent people in many aspects of
their lives, and they are acquired by people and learned by them throughout their lifetime and reflect all
activities performed throughout the day starting from home to school to work-life. The Organization for
Economic Co-operation and Development (OECD) is a worldwide foundation that works on improving
children and young people’s social and emotional development and consists of members from all over
thirty-seven countries. The context of the study consists of family, school, peers and the community as a
whole. Overall fifteen social and emotional skills are pointed out in the study. And the most important life
outcomes discussed are about education, conduct and health. Throughout the study, first thing is to
observe the connection between students’ homes, school, community environment and their social and
emotional skills. Generation Y (millennials) are those born between the years 1980 to 2000 and have
grown through the technology and internet and are very experienced at it. The characteristics of the Y
generation are countless and some of which consists of being confident, multi-tasker, ambitious, and
hard-workers. They have been raised with the continuous attention and support of their parents who
would always tell them how they are doing so the Y generation expects the same from their
surroundings. They believe that education is a very important part in their lives as it is the lead of
success while their expectations are different from the previous generations as they are a modern and
technology generation. Use of technology and having the same flexibility during education for the
millennials is necessary for their better education and motivation. Generation Y get motivated even more
when they get praises and are told how they are doing and this also applies to better education for them.
For teachers to be able to provide and create a suitable environment for the Y generation education, the
use of technology should be available for the students. The Y generation have newly entered the
workplace and are known to be hard workers and determined at their work. It’s important that they are
coached and told how a certain job is done rather than being directed around as they don’t like to be
ordered around. Generation Y prefers communication via the internet rather than face to face and this
might be the main reason they have challenges on proper social and emotional skills. The importance of
understanding the contribution of the development of social and emotional skills to the quality of
education and work life amongst the generation Y and the ways for improving these skills must be
reviewed in the concept of the OECD study.

Keywords: Social skills, Emotional skills, OECD, Generation Y.
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THE DEVELOPMENT OF TRANSLATION AND INTERCULTURAL 
COMPETENCIES IN THE COURSE OF TEACHING LOCALIZATION 

OF COMPUTER GAMES 

O. V. Ramantova, N.V. Stepanova 
Saint-Petersburg State Electrotechnical University (RUSSIAN FEDERATION) 

Abstract 
Problems and perspectives of intercultural communication remain highly relevant in the current 
circumstances of ongoing technical progress and ever-rising demand for computer products among 
which the entertainment industry achievements prevail the most. Russian-speaking gamers make up an 
impressive part of the world gaming community, though still feel non-confident in understanding the 
English language, which in case of lack of translation or its bad quality leads to their frustration and 
adverse response to the gaming industry innovations. Regarding the interaction of both the culture of 
the native language and the culture of the foreign language in the course of localizing computer games, 
the process of complex adaptation of a computer game involves its content modification in such a 
specific way that the culture of the foreign nation is being properly introduced into the new localized 
version of the game [1]. Concerning this, a good localizer, besides language skills, has to acquire 
adequate knowledge of context, sense of tolerance, sociocultural sensitivity and even gaming 
experience which are projected onto the story line of the computer game and define the commercial 
success of the latter in its localized version. This paper focuses on certain challenges a translator faces 
when localizing the game “Disco Elysium” for Russian-speaking audience and reveals the necessity of 
designing a curriculum of the university practical translation course. The above- mentioned project, 
being part of an optional course in translation developed at the department of foreign languages of the 
arts faculty, mainly refers to pre-translating preparation in which special attention is given first and 
foremost to the investigation of language features (in English and Russian) reflecting ethnicity as 
important component of modern communication. The research presents the analysis of localization of 
the game and points out areas of teaching specific skills. Thus, the curriculum, being designed, can 
provide a deep insight into the characters’ world and motivates students to develop ability to translate 
national concepts and implicated meanings. “Disco Elysium” is distinguished by an extremely thoughtful 
game universe, the reality of which is based on the stories of different countries, world classical and pop 
cultures, references to which often appear in the text of the game and require special attention. It would 
therefore be practical to identify the competencies the development of which will allow translators to 
successfully localize texts with the preservation of culturally significant components of the original and 
adapt them to the norms of the recipient country [2]. The findings of this research contribute to translation 
training classes and can be used in any further investigations related to the issue of localization. 

Keywords: “Disco Elysium” localization, intercultural competence, localization training, translation 
training. 

1 INTRODUCTION 
The term “localization” denotes a global phenomenon and originates from marketing and international 
technical cooperation; at the present time it is being widely used in the IT industry, namely in 
entertainment production. Within the language society there appear studies in which collocations 
“localized visuals”, “localized version of the computer game”, “localized movie poster” come up with 
evident frequency. It is also true that the game industry is at the peak of its popularity. The audience of 
computer games being released is comprised of representatives of different countries, nationalities, 
confessions, and political views. The success of the computer game is largely determined by the quality 
of its localization in the language of the recipient country, rather than the quality of the game’s graphics, 
user-friendly interface, and elaborate story line. Thus, to promote the game on local markets the 
company-creator must pay special attention to the localization of its product. Localization implies both 
translation and cultural adaptation of the game’s text which means that a localizer is supposed to 
translate any cultural or historical references of the original so that there were no conflict of 
understanding the context by the gamer. In other words, localization is a comprehensive transformation 
of the product so that it meets the language, cultural, technical, and legal requirements of the recipient 
country [3]. The process of localizing a computer game depends on how well the translator/ localizer 
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focuses on the target, not the source language and this requires top skills and preparation. Sometimes 
localizers have to alter the lines or even delete whole dialogues as the issues discussed in the game 
may be censored or completely banned in the country of the foreign language. Religion, politics, history, 
and political correctness are the four issues which may lead to gamers’ discontent and negatively affect 
the release of the game’s localized version. That is why a good localizer must acquire in-depth 
knowledge of the country-developer and the country of the foreign language, as well as understanding 
of the game which is highly welcome and appreciated as a translator’s most valuable skill. Lack of 
awareness of extralinguistic factors as well as certain national linguistic features may pose serious 
difficulties in translation. The language difficulties, occurring in the course of localization, mainly result 
from different grammatical structures of the languages (e.g. lack of the category of gender and 
declension in the English language and their presence in the Russian language, high probability of 
speech repetitions in Russian, etc.). Another challenge in the adaptation of the game is posed by the 
so-called “Easter eggs”, i.e. references to events as part of the global culture and the game industry. 
Supporting the culture-specific principle in translation, one definitely cannot deny its intercultural nature 
([4], [5]) and this is what localization truly proves, though negative and positive impact of localization on 
the development of cultures is still being subject to discussion in the language society: on the one hand, 
complete localization may lock cultures, but, on the other hand, localization, if balancing between 
resources of translation and non-translation, allows consumers to become producers [6]. Certain 
potential of localization is stated by D. Fry who believes that localization, being part of globalization, 
gives speakers of less popular languages access to highly demanded products that are in major market 
use [7], and this is what definitely can’t any longer be ignored by current labour market, not to mention 
the fact that expert translation has always been sought after and will continue to be so. 

A huge number of studies on translation and localization have been done. Among them are numerous 
case studies, review articles, books. Current localization research projects refer to the problems of video 
games localization, software localization, small device localization, multimedia localization, and web 
localization. All of them accentuate that translation actually ceases to be reproduction, but becomes 
creation in its own right. The present study attempts to highlight the biggest challenges in localization of 
a computer game and suggests paths to develop professional competencies.               

2 METHODOLOGY 
The research procedure is based on the original English version of the computer role-playing game 
Disco Elysium which was localized into the Russian language by “Testronic”, the world-known leading 
company specializing in localizing services. The special feature of the game is the dialogue system. To 
beat the game entirely, one need not fight. All the actions are performed in the course of speaking. Thus, 
the dominant role of dialogues in the game and the high variability of the game plot defines the total 
number of words in the English version which exceeds a million of lexical units. The study involves a 
comparative analysis of the original version of the game and its translation. To fulfil the language and 
culture analysis 715 lines were considered for translation transformations. To gather the data the 
continuous sampling method and elements were quantative data processing used. The latter appears 
to be the most appropriate method for the study regarding the significant volume of the text and the 
game’s artistic style. The research includes the analysis of the game’s dialogues, accompanying guide 
texts, and general text content. The game’s interface settings, configuration, and navigation items were 
not included in the study, since they have regular translation equivalents in the Russian language. After 
the selection of the material the lines were analyzed, the translation techniques were defined and the 
appropriateness of their application in the course of localization was assessed. The authors try to justify 
the best choice of translation of the most challenging elements of the text which in most cases express 
culture specific concepts and culture specific communicative style. To analyze the adequacy of the 
translation into the Russian language the classification of translation transformations by Russian linguist 
V.N. Komissarov was addressed [8]. Commenting on the localization of the game is accompanied by 
suggesting strategies applicable for localization teaching and forming intercultural competencies 
combined with translation skills.                    

3 RESULTS 
The linguistic and cultural analysis of the original English and localized Russian versions of Disco 
Elysium has shown that carrying out correct translation requires acquisition of certain competencies. 
Developing the required competencies will allow the adaptation of culturally significant components of 
the original to the norms of the recipient country. Over the past few decades the notion of “translation 
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competence” has been viewed as at least 1) a mode of bilingualism, open to linguistic analysis, 2) a 
question of market demands, given to extreme historical and social change, 3) a multicomponent 
competence, involving sets of skills that are linguistic, cultural, technological and professional, and 4) a 
“supercompetence” that would somehow stand above the rest [2]. In this paper “translation competence” 
is defined as a multicomponent competence which can be broken down into sub-competencies, all of 
them necessary for the success of the macrocompetence [9].   

In the course of developing a curriculum for translation and localization studies, the whole variety of 
localization competencies was classified into groups, each comprising a number of specific translation 
skills, capacities, knowledge and attitudes. The first professional competence involves a group of skills 
aimed at mastering use of computers and software necessary for work, developing skills in searching 
for information, as well as forming awareness in areas related to the production, release and distribution 
of the audiovisual product [10]. The second professional competence refers specifically to the game 
universe and encompasses developing an ability to use game slang and terminology and to understand 
the typical course of the game, as well as the idea of  cult game series, references to which may be 
present in a less popular game. The third professional competence is intercultural and can be divided 
into two sub-competences: 1) sub-competence which focuses on developing awareness in political 
science, psychology, criminology, regional studies, religion and general understanding of how Russians 
react to ambiguous issues of public life in the country and in the world; 2) the second sub-competence 
is directly related to the intercultural training of a localizer, accentuating knowledge of the history and 
culture of European countries, which affect the worldview and, therefore, the language, allowing to 
identify and adapt the linguistic and cultural features discovered to the culture of the native country. 
Background knowledge and general cultural training are necessary for high-quality localization. So, for 
example, Lingua Franca of the world Disco Elysium is French and it is on the French vocabulary that 
translators rely, encountering ambiguous names. Localizers of the game are required to have deep 
knowledge of the French culture, critical to identify French words and idiomatic expressions in the game 
and carry out adequate translation. The fourth competence comprises a number of professional sub-
competencies, based on theoretical knowledge in the fields of linguistics and translation. This paper 
mostly focuses on the analysis of the two competencies of a localizer – the third (intercultural) and the 
fourth (translation) competencies. The comparative study of the original text of the game and its 
translation into Russian allows to consider how the process of localization is carried out and which 
mistakes can be avoided if the localizer has developed the specified competencies. 

3.1 Translation competencies 

3.1.1 Sub-competencies 1–2: using translation techniques and mastering street slang and 
terminology  

According to the results of the research, sub-competence focusing on developing creative approach to 
translation turns out to be important in every single case regarded. The total number of cases when 
localizers needed to use translation transformations taking into account the stylistic and emotional 
components of the speech makes up 84 % (599 instances out of 715). 

Here and further examples 1-15 contain lines taken from Disco Elysium [11]. A lot of work has been 
done by localizers to translate English slang expressions in Disco Elysium. In Example 1 localizers were 
not wrong to decide against literal translation method: 

Example 1. 

Original text (English) Translated text (Russian) 
Ask a normal question, pig! Мусор, задай мне нормальный вопрос! 

Comment (Example 1): In the game, characters often call police pigs. Pig is a widely used pejorative 
term for police officers in English-speaking countries. If this word were translated verbatim, Russian 
players would not fully understand its use in the context of police. Due to this, translators tried to find 
the closest equivalent of the lexical unit pig in Russian. For the Russian language, a typical appeal to 
the police is the dismissive мусора (literally meaning garbage). The use of such spoken term can also 
be explained by the fact that these words are addressed to the police by the young bully Kuno and strike 
workers whose speech is generally characterized by substandard vocabulary. This translation decision 
also affects subsequent lines of the text in which police officers are mentioned, and the entire dialogue 
is adjusted to this colloquial term. 
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Example 2. 

Original text (English) Translated text (Russian) 

– Did you know policemen are sometimes called 
*pigs*? 
– Wow, no. I hadn't heard that. 
– Yeah -- because they like to sniff around in *dirt*. 

– Полицейских иногда называют *мусорами* – 
слыхал? 
– Ну и ну. Нет. Никогда такого не слышал. 
– Потому что мусор – их стихия. 

Comment (Example 2): In the original version of the dialogue, the character explains the choice of word 
pigs when addressing the police: им нравится валяться в грязи (they like to sniff around in dirt). If 
the translators left валяться в грязи in the dialogue, the player would not be able to draw a parallel 
between this action and the offensive term мусора (literally garbage) in Russian. Translators managed 
to save the comparison conceived by the author of the text of the game by means of such a translation 
technique as compensation. Replacing грязь (dirt) with мусор (garbage) compensates for the 
replacement of pigs with мусор, thus maintaining the logic and figurativeness of the sentences. The pig 
/ мусор position changes from final in the English sentence to the initial one in the Russian sentence. 
This change in the syntactic structure is associated with the peculiarities of putting the appeal to different 
positions in a sentence in two languages. 

For the translation of the following dialogue (Example 3), localizers used anthonymic translation and 
modulation: 

Example 3. 

Original text (English) Translated text (Russian) 

– You were coming. 
– How? 

– Ты был неизбежен. 
– С чего бы это? 

Comment (Example 3): The literal translation of the original phrase you were coming as ты должен 
был прийти / появиться (you were supposed to come / appear) conveys its semantic component, 
nevertheless, it leads to the loss of the stylistic and emotional component of the sentence. Thanks to 
the antonymic translation ты был неизбежен (literally you were inevitable), that is, you could not help 
but appear, the Russian version of the line sounds more emotional, even fatal, like a prediction. 
Modulation method is used here due to a larger range of question word meanings in English than in 
Russian. A polysemantic word how in English can be used to convey questions: как? почему? то 
есть? в каком смысле? (how? why? I mean? What do you mean?) in Russian. This is why the 
translators focused on the version of the question with the meaning of почему? (why?). The phrase с 
чего бы это? (why would it be so?) though does not appear to be entirely successful, since it contains 
connotations that are missing in the original text. 

The use of antonymic translating in Example 4 made it possible to get across the semantic and stylistic 
meaning of the original phrase as accurately as possible: 

Example 4. 

Original text (English) Translated text (Russian) 

She leaves an old lady to her business. Зато она не лезет ко мне. 

Comment (Example 4): Despite the possibility of literal translation of the line Она оставляет старуху 
заниматься своими делами (She leaves the old woman to do her own business), the option offered 
by localizing translators Зато она не лезет ко мне (she doesn’t meddle with me) sounds more 
appropriate as part of the character's speech. It is thanks to the antonymic translation into Russian that 
the content of the statement is transmitted completely and without distortion. The meaning of the 
sentence is not that she (Ruby's character) leaves the same room as the cleaner, but that Ruby does 
not prevent the cleaner from working and does not distract her. Also, using antonymic translation, the 
localizer retains the character's inherent style of communication in the Russian version, in this case it is 
rude and colloquial, which justifies the choice of the verb лезет (meddles). 
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3.1.2 Sub-competence 4: conveying the persona and the image of the character and 
preserving the emotional component of the speech 

Thanks to the rich vocabulary of the Russian language, it becomes possible to choose the semantically 
and stylistically correct translation. As it was mentioned before, when localizing the Disco Elysium game, 
translators needed to take into account the image of the characters. Depending on their social status, 
origin, professional activity and environment, translators selected suitable lexical units and grammar 
structures (Example 5): 

Example 5. 

Original text (English) Translated text (Russian) 

Stay, sail with me through the Abyssopelagic Zone! Останься же, нырни со мной в Абиссопелагиль! 

Comment (Example 5): With the use of the interjection же adjacent to the verb останься (stay) in an 
imperative mood, the translated sentence sounds sublime, which corresponds to the description of the 
character, the Ancient reptilian brain, who pronounced these emotional and ardent words.  

One of the important tasks of the localizers of the game Disco Elysium was to preserve the emotional 
component of the lines, expressing the personal characteristics of speakers by means of the text 
(Example 6): 

Example 6. 

Original text (English) Translated text (Russian) 

– What are you doing? You are not some fat fish in 
an aquarium. Time to get moving. 

– Ты чего делаешь? Ты не рыбина в аквариуме. 
Двигать пора. 

Comment (Example 6): Due to the fact that according to the plot of the game the protagonist, Detective 
Harry, is talking to his subconscious, various internal sensations, inanimate objects and animals, it was 
necessary to convey the nature of these characters through the lines. In the passage under 
consideration, the detective is speaking with Грубая сила (Physical Instrument), whose words should 
sound rude, aggressive, exceedingly masculine. This explains the question Ты чего делаешь?  instead 
of Что ты делаешь? (both meaning What are you doing? but different stylistically). Fat fish in 
translation has become not толстая / большая рыба (a thick / large fish), but рыбина (colloquial and 
dismissive big fish). For the same reason, time to get moving in the Russian version sounds like 
двигать пора (Now then!) instead of пора идти (it’s high time we went).  

In the following case (Example 7) an unusual embodiment of the addictions that a person can have 
(drug, alcohol, sexual) is referred to: 

Example 7. 

Original text (English) Translated text (Russian) 

How very astute of you! Make sure they are all 
healthy and able-bodied. 

Соображаешь! Главное, чтобы все целехонько-
ровнехонько было.  

Comment (Example 7): The Russian version of the text is vernacular, with a set of colloquial 
expressions. The highly ardent and at the same time sarcastic how very astute of you in Russian turns 
into соображаешь (slang be at home). A similar transition from a book style to a colloquial one may be 
associated with different cultural ideas about people who have addiction. In Russian society, these are 
often people of low social status, which is manifested in the features of their speech, such as, for 
example, ironical rhyming expressions целехонько-ровнехонько (for healthy and able-bodied).  

3.2 Intercultural competencies 
The total number of cases when localizers needed to use confident skills of intercultural communication 
and apply the corresponding competencies makes up 16 % (116 instances out of 715). 

Adequate translation of cultural, historical and social realia directly affects the perception of the game 
and the logic of the narrative (Example 8): 
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Example 8. 

Original text (English) Translated text (Russian) 

Oranje Disco Dancer Ораньская танцовщица диско 

Comment (Example 8): Example 8 relates to the translation of the proper name, in which there could 
have been a mistake if the localizers had not been so attentive to the translation process. Lingua franca 
of the world Disco Elysium is the French language. And it was on French vocabulary that translators 
relied, encountering ambiguous proper names. In this example Oranje Disco Dancer does not mean 
оранжевая or апельсиновая танцовщица (orange dancer), but танцовщица из Орани (a dancer 
from Orani, a commune in France).  

The translation of another proper name, the one of the character Egghead, which received the name 
Эй-Камон in Russian, also might be of particular interest (Example 9): 

Example 9. 

Original text (English) Translated text (Russian) 

Egghead Эй-Камон 

Comment (Example 9): If the translators opted for the literal translation Яйцеголовый (Egg-headed) 
instead of holding a consultation with the creators of the game, the lines of this character and the lines 
in which he is mentioned could lose the meaning implied by the author, which would then lead to the 
misunderstanding of the character's image and difficulty when playing through the game. Egghead is a 
distorted version of the word Eyck-Head (Eyck fan, DJ Arno van Eyck). Based on this hidden meaning 
of the name, the translators first settled on the Эйкаман (Eikaman) version (a way to show that a person 
is an Eyck fan), then on Эй-Камон (Hey Camon). The last option combined two meanings – the 
character's fan love for DJ Eyck, and widely used among young people, including among ravers, phrase 
камон  (English c'mon). Such a holistic transformation of the proper name allowed the translators to 
convey the hidden value of the name as accurately and fully as possible, reporting additional information 
about the character through it. 

Example 10. 

Original text (English) Translated text (Russian) 

For example, take this Arno van Eyck jam I’ve been 
pumping for the last month 

Вот взять, например, этот микс Арно ван Эйка. Я 
ставлю его последний месяц.  

Comment (Example 10): Hey-Camon mentions a DJ whose name served as the basis for the name of 
the character. Thanks to the compensation, the attentive player will be able to recognize the reference 
implied by the creators of the game within the name of Эй-Камон.  

Special attention should be paid to the translation of the term Серость (Gray) (Example 11): 

Example 11. 

Original text (English) Translated text (Russian) 

 Pale Серость 

Comment (Example 11): Despite the regular translation of the adjective pale as бледный, the choice of 
the translation equivalent was influenced by the Estonian version of the term (the creator of the game is 
Estonian). In Estonian, the term sounds like Hall and is translated серый (gray). The choice for Серость 
was also made based on what Серость represents. This is something that has no smell, no color, no 
sound, there is nothing in it. Therefore, the word gray, as a synonym for the word "mediocrity," describes 
this phenomenon rather accurately.  

To translate various texts, localizer needs to be aware of the world culture. This knowledge allows to 
recognize references to objects of art in the text (Example 12): 
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Example 12. 

Original text (English) Translated text (Russian) 

Inland Empire Внутренняя империя 

Comment (Example 12): Though the term Inland Empire already has a regular translation, it turned out 
to be useful for a localizer to carefully study such a cultural precedent as films directed by David Lynch. 
The Inner Empire skill is almost daydreaming when the character experiences strong hallucination, 
which, nevertheless, helps the player get through the game. Drawing a parallel with David Lynch movies, 
localizers named the skill consonant with the title of the movie. Thus, extralinguistic component was 
preserved.  

3.3 Translation and Intercultural competencies combined 
Localizers can encounter complex examples in which they face the necessity of using both translation 
and intercultural skills. Translation of proverbs, borrowings and word play illustrates mastering of 
translation methods, creativity and extensive cultural awareness. 

Knowledge of English idiomatic expressions was necessary when translating the following expression 
(Example 13): 

Example 13. 

Original text (English) Translated text (Russian) 

A hug a day keeps the bourgeoisie away. Обнимашки в день и ночь всех буржуев гонят 
прочь.  

Comment (Example 13): The original sentence is the changed English proverb an apple a day keeps 
the doctor away. The protagonist of the game turns to the female proletarian, which was the reason for 
the change in the proverb. In the Russian version, the neutral English bourgeoisie became a dismissive 
and highly emotional буржуи. The Russian language is characterized by rhyming proverbs, which was 
preserved by localizing translators in translation. So, the comment of the character sounds more 
appropriate, more familiar and therefore more understandable for a Russian-speaking player. 
Knowledge of the original English proverb helped localizers avoid verbatim translation, retaining the 
meaning and the style of the statement. 
As indicated previously, the French language is the lingua franca of Disco Elysium. Consequently, it was 
required for translators-localizers of the game to be familiar with the French language and the French culture, 
to be able to identify French words and idiomatic expressions. An example of how important the translator's 
knowledge of French can be is demonstrated by the scene where one character, talking to another, uses the 
phrase gauche caviar (Example 14). 
Comment (Example 14): Gauche caviar is a French derogatory term that is used when talking about people 
who consider themselves socialists, but do not share socialist values. This is an important point that 
demonstrates the attitude of the speaker towards this social class. However, in the Russian version of the 
game, this term is not translated. On the one hand, for players who do not speak French and are not interested 
in the history of the 20th century, it will not be obvious why this phrase was used. The only way to understand 
the connotation is to listen carefully to the speaker and draw a conclusion based on his other comments. On 
the other hand, due to the fact that the lingua franca of Disco Elysium is French, the term was probably left in 
its original form consciously, in order to preserve the style of the speaker. Since the game is only translated 
into Russian, but not voiced, it seems logical to leave the French term, thereby referring to the main language 
of communication – French.  

Example 15. 

Original text (English) Translated text (Russian) 

I think he’s dead. I agree. Totally dead. Deadady-
dead-dead-dead. Daba-doop-doop-dead. 

Я думаю, что он мертв. Согласен. Бесповоротно 
мертв. О-о-он очень мертв-мертв-мертв. 
Парам-парам-пам-мертв. 
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Comment (Example 15): In the original version of the scene, the characters, discussing whether the 
person is dead or not, confirm that he died in a way as if they were joking about it. They create a kind 
of song based on the word dead, a set of sounds that resemble this word. When Russian-speaking 
people are willing to sing a funny song, they do not use sounds such as dudley doo or dabidi boo, which 
are more characteristic of the English-speaking environment. Therefore, the tune understandable to the 
English-speaking audience was replaced by the tune familiar to the residents of Russia and the CIS 
countries – the title theme of the Russian children comedy TV show "Yeralash" – Парам-парам-пам 
(par-par-pam). Thus, the translators managed to save the word-play and the reference to a well-
recognized tune. In this case the ability to identify the reference to the typical Russian TV show 
represents the translation competence related to recognizing and establishing intertextuality. 

The main findings of the research can be described as follows. Firstly, the most challenging difficulties 
in localizing a computer game are connected with translation of addressing the second speaker, proper 
names, street slang, and national tune phrases – all of these make up an important part of the lines and 
convey cultural values and humour which must be rendered into the target language with regard to the 
country-recipient. That is why special attention should be paid from the very beginning to the above-
mentioned text elements. Secondly, most computer games have their lingua franca, the translator’s 
knowledge of which determines his thorough understanding of the source text and thus enhances the 
accuracy of translation which can be partial, full or no translation at all. So, Adaptation Studies course 
might better be preceded by introduction into the lingua franca country studies – practice shows that in 
most cases it’s all about the French language. Otherwise, the quality of the text and as a consequence 
of the game in general may decline and implicated meanings and references will be lost in translation. 
Thirdly, localization can be very time-consuming as it involves the developer’s testing and advice for 
further improvements. Besides, the team of localizers may and actually often does include loyal fans of 
the game who are also experienced gamers, as in the case of localizing Disco Elysium. Fourthly, a 
psychological survey among experienced players trying the already released localized version might be 
held to reveal the disadvantages of the adapted game, so feedback of the audience is very important. 

3.4 Designing Adaptation Studies course 
The profession of a translator is changing in the course of time: due to rapid technical progress the 
society calls for new skills and personal growth which a translator must develop to meet increased 
demands. Designing a new curriculum for translator training in localization can certainly meet the 
society’s requirements.   

All the above-mentioned observations concerning challenges in translating dialogues determine the 
necessity to establish Adaptation Studies university course aimed at the formation of translation and 
intercultural competencies for translators/ localizers from the English language into the Russian 
language. To meet the requirements of the course, one must have high level of language proficiency – 
no lower than advanced. So before getting access to the course one must get tested. The test is 
supposed to include questions concerning grammar and reading comprehension in the English 
language and the French language as a possible lingua franca of most popular computer games. The 
test may also include cultural, geographical and historical questions concerning the English-speaking 
countries and France. 

As for the structure of The Adaptation Studies course itself, it may consist of theory and practice. The 
theoretical part of the course includes a deep insight into the theory and basics of localization. The 
practical part of the course includes not only translation tasks, but also focuses on arguing or justifying 
the impeccable examples of localization in which translation methods and cultural background skills are 
applied on a high level. Practice also implies analyzing controversial cases, where the nature of the 
game, or intricacies and ambiguity of the text may lead to having a few equal options of translation. 

When teaching a foreign language, the task-based approach is widely applied and teaching adaptation 
techniques in localization is not an exception: the translation task is the cornerstone of curriculum design 
in translator training [12: 263]. In addition, one can offer integrating tasks [13] which activate a specific 
competence (e.g. mobilizing encyclopedic, bicultural and thematic knowledge to solve a translation 
problem; solving translation problems in specialized texts) and a general competence (analyzing and 
synthesizing; learning autonomously and continuously). The task-based model of teaching adaptation 
in translation might include pre-task stage, task stage, reporting, analysis, revision, and reflection [14]. 
Every stage as a special type of tasks aims at developing certain translator competences separately or 
combined. To enhance the translator skills one might use not only traditional tasks, such as translating 
or pre-translating analysis, but apply more advanced level of teaching – gist translation, extended 
translation, comparative translation analysis, identifying errors, reading support texts, debates, writing 
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reports [12]. The authors suggest that units correspond to the main translation problems occurring in 
the course of localization and defined in the present paper, i.e. grammar structures of the source 
language and the target language, translation of slang, proper names, geographical names, realia etc. 

An important part of task-based approach in teaching adaptation techniques is going to be the analysis 
of frequency of translation mistakes made by students throughout the course in grammar, vocabulary, 
pragmatics, rhetoric, and culture [15]. Since the purpose of the course is to develop ability to work on 
localizing a product without guidance, special attention must be paid to the formation of instrumental 
competence: students will be regularly given independent assignment based on previous in-class 
studies.  

The degree of the teacher’s involvement in the studies at every stage varies. As for the material used 
for translation practice, it will be comprised of authentic texts only and might contain examples 
representing different kinds of localization – e.g. localization of advertisements and localization of video 
games as the most popular products. Thus the students can get adequate understanding of adaptation 
trends in modern era. 

Finally, to successfully complete Adaptation Studies course the students must provide reviews on the 
already released localized versions of digital products and state their advantages and disadvantages, 
or suggest their own version of translation. 

4 CONCLUSIONS 
According to the results of the study, in most dialogues translators successfully identify the image of the 
game’s characters taking into consideration their social status and occupations as well as preserving 
the emotional component of the text. Cultural awareness and knowledge of intercultural communication 
help localizers to recognize references to objects of art and other realia establishing intertextuality in the 
Russian localized version of the computer game. Mastering translation techniques contributes to 
adequate localization and rendering both meanings and style of communication including the most 
complex examples of saving the word-play and retaining the inner form of proverbs and idioms. 
Moreover, when translating proper names and realia, localizers succeed in avoiding cultural mistakes 
due to being detail-oriented and asking for advice of the creators of the game which in its turn helps to 
preserve extralinguistic component and leads to the right interpretation of the characters, and 
subsequently, facilitates playing the game. The analysis shows that very few translation decisions turned 
out to be questionable or wrong, which, unfortunately, is not always the case for other localized products. 
Controversial translation mainly refers to borrowings from the French language which tend to be left 
intact on the grounds that French is lingua franca of the Disco Elysium universe. Such examples may 
lead to misunderstanding of the player. So identifying the lingua franca of the product and high 
proficiency of it should be of primary importance for a good localizer. On the whole, Disco Elysium has 
been successfully localized into the Russian language; it clearly demonstrates challenges in translation 
and can be recommended as an example of good localization in Adaptation Studies course thanks to 
its multilingual content and complex cultural organization.    
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INFORMATION AND COMMUNICATION TECHNOLOGY SKILLS FOR
PRE-SERVICE AND IN-SERVICE TEACHERS FOR THE POST-COVID-

19 ERA. IMPLICATIONS FOR POLICY AND PRACTICE

A. Massouti

Abu Dhabi University (UNITED ARAB EMIRATES)

Abstract

Following the COVID-19 pandemic outbreak in March 2020, distance learning has gained more attention
from national and international education policies. This timely paper aimed to review the literature about
digital competencies among in-service and pre-service teachers and what Information and
Communication Technology (ICT) skills do these two populations need for the post-COVID-19 era to
succeed in supporting a growing body of online learners in the K-12 education system. A critical question
in this review is to what extent contemporary teacher education programs and teacher professional
development practices are well-positioned to respond to the evolving landscape of online education. The
theoretical framework adopted in this study is Teachers’ Professional Competence (TPC) by Guerriero
and Révai (2017). 

This framework is built upon four interrelated constructs including:
1) Teacher education, 
2) Judgment and decision-making, 
3) Teaching approaches adopted, and 
4) Student learning. 

The findings showed that currently practicing teachers do not only need an extensive support around the
technical, pedagogical, and content development of curriculum for online education but also individual-
oriented support that pertains to the social, mental health, and overall well-being needs of these
teachers. In addition, teacher education policies are urged to ensure that Information and
Communication Technology (ICT) knowledge and skills are well integrated into the fabrics of teacher
education curricular courses in ways that reflect innovation and new possibilities to support pre-service
teachers in their future practices in the inclusive classroom. Conclusion and recommendations for
professional development and future teacher education programs are offered.

Keywords: COVID-19, Distance learning, competency, technology, teacher education, professional
development, policy.
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ASSESSING THE SUITABILITY OF TEACHER-EDUCATION
CANDIDATES BASED ON NON-COGNITIVE MEASURES: MESILA

J. Goldenberg

Talpiot Academic College of Education (ISRAEL)

Abstract

The suitability of candidates for admission to teacher-education programs is the topic of this study. It
introduces MESILA, an innovative screening system that considers the candidates' personality
characteristics in addition to their cognitive abilities. A multi-national review of selection batteries
revealed that although suitable personality characteristics are vital for success, the entrance criteria for
most teacher-education programs are based solely on cognitive measures such as matriculation scores,
GPA, or psychometric entrance exams.

The innovative MESILA screening program was developed in response to growing recognition of the
need for a screening system that addresses the personal and professional suitability of candidates for
teacher-education studies. MESILA allows admissions officers to look at the candidate's personality,
tendencies, behaviors, values, motivations, expectations, and interpersonal abilities.

MESILA is a full day assessment center, created specifically to measure suitability to the world of the
teacher and school life. It includes interactive group dynamic exercises and simulations, assessed in real
time by the evaluation team, a semi-structured interpersonal interview, peer ratings, personality
measures, a situational judgement test, and a biographical questionnaire. 

The report generated for each candidate includes sub-grades in seven indices – identification with the
teaching role, commitment to organization and system, teaching and classroom planning, interpersonal
skills in teaching, integration and teamwork, striving for professional development, and holistic evaluation
of assessors. Combined, these form a general suitability score for teaching. All scores are saved in a
database for follow-up and research.

The effectiveness of the MESILA assessment center in predicting success as a teacher-educator has
been examined as well as the incremental validity beyond cognitive screening tools (e.g., high-school
matriculation and / or psychometric scores). Criteria studied included college course grades, success in
pre-service education, dropout rate, success in teaching-internship, and entry into teaching. 

The findings of these studies show that MESILA succeeds in predicting academic success, pre-service
education success, and lack of dropout from teacher education studies, with correlations ranging from r
= 0.29 to r = 0.47. In addition, a strong positive relationship was found between the MESILA assessment
center scores and evaluations during teaching-internship as well as measures of entry into the teaching
force. In comparison, no relationship was found between the classical cognitive tools (e.g., matriculation
and or psychometric scores) and success in actual teaching in pre-service teacher-education or with
dropout data.

These research findings are consistent with the literature regarding the need to examine suitability for
teaching based on both personality characteristics and cognitive screening data, and highlight the
contribution of personality screening to predicting success in teaching studies. Issues related to the use
of a screening system for teacher-education candidates are discussed, such as the appropriate stage of
assessing teacher suitability, determining the characteristics of the desired teacher and differential
profiles of teacher characteristics.

Keywords: Teacher-education studies, admission tests, MESILA, Assessment, teacher effectiveness,
teacher characteristics.
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ASSESSMENT OF TEACHER-EDUCATION CANDIDATES:
COMPARING REMOTE AND FACE-TO-FACE TESTING

J. Goldenberg1, D. Niv2

1 Talpiot Academic College of Education (ISRAEL)
2 The MOFET Institute (ISRAEL)

Abstract

Research has shown that teaching quality is one of the most important factors in student achievement.
Despite agreement that suitable personality characteristics are vital for success in teaching, studies
show that the entrance criteria for most teacher education programs is based solely on cognitive ability
such as matriculation scores, GPA, or psychometric entrance exams.

MESILA, an innovative screening system was introduced in 2015. It addresses the candidates'
personality, tendencies, behaviors, values, motivations, expectations, and interpersonal abilities, in
addition to academic achievement. MESILA is an assessment center, which includes interactive group
dynamics exercises, a semi-structured interpersonal interview, peer ratings, and personality
questionnaires. A report is produced for each candidate, which includes sub-grades in seven indices and
a general suitability score for teaching. 

The outbreak of Covid-19 in 2020, and the ensuring quarantines and social distancing, prevented
interactive and interpersonal face-to-face tests. To continue assessing candidates for teacher-education
studies, the MESILA team began remote screening, using ZOOM software. Most of the selection system
remained the same as its face-to-face predecessor (e.g., personality questionnaires, simulations
assessed by the evaluation team, and the interpersonal interview). The group-dynamic exercises and
peer evaluations did not survive the changeover. 

The present study describes the transition to online testing and examines the impact of this change,
comparing the online test scores with the scores obtained from face-to-face testing conducted in
previous years. The scores in both test modes were compared as well as subjective ratings by both the
candidates and the evaluators.

Findings show similar statistical results from both methods, with only a slight difference in the means and
variance of the candidates in one specific study program, for which higher mean scores were found for
remote testing. It appears that the lack of face-to-face interaction and the cancellation of the group
dynamic tests led the evaluators to be less confident of their evaluations and more conservative in their
judgements. Their shying away from giving extreme scores lead to a slightly higher percent of
candidates who successfully passed the selection battery.

Candidates' ratings showed a high rate of satisfaction for both modes of screening. Evaluators’ feedback
showed the remote testing to provide adequate information. In addition, they rated the remote testing as
much more convenient. Two thirds of the evaluators stated that in their opinion it is also possible to
measure group dynamics by remote testing. 

It appears that the ability to assess candidates and rate their suitability to teaching is related to the
measures employed, the questions asked, and the evaluations of experienced evaluators and is not
significantly influenced by the testing modes, which showed similar scores. It will be interesting to study
the validity of both types of testing in the future to see the effect of remote testing on prediction of
teacher effectiveness.

Keywords: Teacher-education studies, remote testing, Covid-19, assessment, MESILA, computerized
selection.
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KNOWLEDGE CONTROL OF FOREIGN STUDENTS IN THE 
DISTANCE LEARNING FORMAT AT THE INITIAL STAGE OF 

TRAINING 

R.R. Zalyalova, A.G. Gataullina, R.G. Gataulina 
Kazan Federal University (RUSSIAN FEDERATION) 

Abstract 
This article is devoted to the actual problem of knowledge control of foreign students in the distance 
learning format at the initial stage of training. The article describes the existing methods for monitoring 
of knowledge of foreign students in the online format and also proposes new approaches. 

Keywords: online learning, knowledge control, proctoring, oral control. 

1 INTRODUCTION  
Assessing students’ knowledge is important regardless of education forms. This issue is especially 
acute at the end of the block of material or a course in a distance learning format. It is necessary to 
understand whether the students’ knowledge meets the educational standard for the course. 

In general, the following components of the educational process are distinguished in the educational 
system: 

1 Selection and systematization of the body of knowledge transmitted to students; 
2 The arrangement of knowledge in accordance with formalized curricula; 
3 Provision of knowledge to students; 
4 Processing and perception of knowledge by students; 
5 Practical processing of theoretical knowledge by students; 
6 Teacher’s assessment of students’ knowledge. 

The most developed are the first five stages. The problems of effective and adequate assessment of 
knowledge in the framework of distance learning are insufficiently developed [1]. 

Currently, training at preparatory faculties is mainly in the distance format, in which, as it turned out, 
the problem of monitoring students’ knowledge is the most important. This new format of training 
revealed a number of difficulties associated with knowledge control of foreign students. 

2 METHODOLOGY 
The theoretical basis of the study was the existing key provisions of distance learning, set out in the 
works of a number of researchers: E.S. Polat [1], N.V. Lomovtseva [2], L.A. Gavrilova [3]. 

At the preparatory faculty for international students of KFU, current control is carried out regularly by 
checking photo reports or files with completed homework. Intermediate control is carried out after 
mastering a certain topic or a block of topics. Students perform tests, which include different types of 
work, depending on academic disciplines: 

1 Tests for the discipline “Russian as a foreign language”. The current control of knowledge in this 
discipline, as a rule, is in the form of tests, which include various tasks on the studied material of 
any lesson. These are tasks that test your knowledge of grammar, vocabulary, etc. So, for 
example, when studying the verbs of position (stand, lie, sit, hang, put, hang) and prepositional-
case combinations with the meaning of place, the grammatical material is first practiced on the 
exercises presented in the textbook, then on the example of paintings by contemporary Russian 
artists. Finally, the trainees should describe the interior of the room (the tasks are individual: 
photographs of the interior are not repeated) and draw up a portrait of its owner. 
Final control is carried out in the form of tests for all aspects of training. 
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2 Tests for the discipline “Conversational Practice”. During the current control, listeners perform 
their stories on a given topic (“Favorite holiday”, “Hometown”, “My country”), with a presentation, 
and also take part in dialogues and discussions. In the final control, an unfamiliar text is 
presented for retelling with an opinion on the problem stated in the text. 

3 Tests for the discipline “Scientific style of speech”. This course, according to the working 
program, provides for the study of both vocabulary and grammatical structures, and the 
discussion of theoretical material. In this regard, the current control is presented in various kinds 
of tasks to test knowledge of the studied vocabulary and grammar, and in the final control, in 
addition to the written part (tests, tasks), an oral part is mandatory, when students presents their 
texts that they studied and discussed during the semester. 

4 Tests for the discipline “Linguistics”. The current control on this subject among students – future 
philologists, tests their knowledge of theoretical material. During the final control, in addition to 
completing a written assignment (test), students must report on proposed topics based on 
questions. 

The choice of knowledge control methods should be determined by the communicative approach to 
learning [4]. N.V.Lomovtseva identifies the following key provisions in the control of students 
knowledge: 

• The principle of objectivity; 

• The principle of democracy – all students of the course are in equal conditions; 
• The principle of mass character and short duration – a large number of students are tested for 

knowledge in as little time as possible. 

Much attention is paid to a test as a tool that allows identifying the level of knowledge and assimilation of 
material by students [4]. However, there are the following problems when controlling knowledge using 
tests on distance learning platforms: insufficient quality of test items, unreliability of test results [5]. 

In a distance learning format, the student’s academic integrity is poor in some cases. As the 
researchers rightly point out, an important question is whether a student passed the knowledge control 
(exams or tests) on his own or used additional resources (textbooks, the Internet), whether other 
people helped him. The inability to constantly monitor the behavior of exam takers creates particular 
difficulty, since it increases the percentage of cheats and other forms of unfair course completion when 
another person passes the exam. 

Thus, the problem of identifying a listener during knowledge control is one of the primary ones. 

What are the ways to solve problems in the control of students ' knowledge? 

Different distance learning platforms handle student identification differently and prevent cheating in 
the following ways: 

- Organization of access to educational resources by individual passwords; 
- Data encryption to protect verification materials from unauthorized access; 
- Time limits for response; 
- Mixing of questions and response options from the general database of questions; 
- Using the dependence of the next question on the answer given to the previous question; 
- Checking the “typing pattern” – the “typing style” of  a person who is taking a test; 
- User identification by ID and image on the webcam. 

All of the above methods partially solve the cheating problem: they deprive users of the opportunity to 
use the Internet and other sources to get their questions answered. However, the methods 
implemented in distance learning platforms cannot track the following situations: a user is not alone in 
the room; a user looks away from the test tasks for a long time; a user searches for information in an 
application on a computer or uses the Internet; a user leaves his place. 

At the moment, the above problems create a certain difficulty in the process of passing tests and their 
control. A distance learning platform cannot track user behavior. 

Obviously, no forms of student control, except for monitoring through a webcam (proctoring), will 
exclude all problem situations. Proctoring allows to verify the identity of a student and confirm the 
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results of online exams. Thus, it solves the problems mentioned above. However, it has a low 
bandwidth, since it involves constant monitoring of images from students’ webcams by observers, this 
requires a large quantity of human resources. Currently, the online proctoring market is not sufficiently 
developed. 

3 RESULTS 
1 A proctoring system for remote control of knowledge is necessary. However at present it is 

important to solve the problem of knowledge control by other methods. 
2 At the preparatory faculty for foreign students, a number of online courses have been developed 

to help students successfully master the graphics of the Russian language, develop correct 
pronunciation, master grammar and vocabulary, and specialty subjects.  
Thus, courses were created on the Stepik educational platform: “Russian as a foreign language. 
I will study in Russia”, “Russian as a foreign language. I study in Russia. Types of verbs (A1)”, 
“Russian as a foreign language. I study in Russia. Types of verbs (A2)”, “Russian as a foreign 
language. Linguistics”. The content of these courses, in addition to video lessons, includes 
tests, a dictionary of words used in the lecture, the text of the lecture. The lessons presented on 
the Stepik platform give students opportunities to re-listen to the theoretical material briefly, and 
the tasks are designed to help consolidate this knowledge: they can be used as a simulator or 
with their help independently test their knowledge. 

3 It is necessary to change the approach to assessing students’ progress throughout the 
semester. Often, their academic performance in the semester is assessed by tests, which 
students can perform in bad faith and thereby get high points, which will affect the final grade. It 
is advisable to give points per semester not only for tests. It is recommended to distribute them 
for the entire semester into several categories: 
o Points for activity in the classroom: whether a listener answers in the classroom or is silent, 

whether he participates in the dialogue; 
o Points for tests; 
o Points for homework; 
o Points for independent work: tasks on the Stepik platform or other educational sites. 
Thus, having taken into account all the criteria, it is possible to get a more objective picture of 
the students’ progress. 

4 It is necessary to change the approach to conducting current and final control. It is about 
rethinking the material itself, namely preparation of such tasks, the solution of which requires a 
creative approach. Undoubtedly, such an approach to solving the problem of knowledge control 
requires more time spent by teachers for preparing tasks. But in the absence of possibilities of 
direct observation, this approach is necessary for an objective assessment of results of 
mastering a particular discipline. 
Tests need to be improved. In addition to standard tests, when you are asked to choose one of 
several options, use open form of test items. When performing closed testing procedure, there 
is a high probability of guessing the answer or recognizing clichéd forms and expressions. Open 
forms of test items take more time to validate, but they provide a better understanding of the 
student’s level of knowledge. 

5 Methods of oral control should be used more actively. These include retelling the text, 
composing a story on a given topic, speaking on a specific topic followed by a discussion of the 
problem outlined, speaking at a conference/round table. Oral exams are personalized and make 
it possible to assess individual knowledge and identify problems. In addition, oral exams are not 
only one of the forms of knowledge control, but also experience of communicating with a native 
Russian speaker necessary for students. 

6 It is necessary to increase the variability of tasks, which will help to implement a differentiated 
approach to teaching Russian as a foreign language. It is recommended to include the following 
tasks in the current and final control of the discipline “Learning to write”: 
o Compose and write an advertisement for a travel company on the basis of the text, etc. 
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o Write a story about something using short notes. For example, “During a tour of Moscow, 
Antoine asked the guide questions and briefly wrote down the answers. Using Antoine’s 
notes, write a short story about Moscow as a center of science and culture”; 

o Based on the proposed situations, write texts of the official business style (application, 
gratitude, invitation, congratulation, resume, etc.); 

o Write the continuation of the text-reflections; 
o Write an essay on a painting or a photograph. Students should not submit plain texts, but 

descriptive texts. In this case, their ability to use the Russian language means of formatting 
the text-description is checked; 

o Write an essay based on the proposed advertising information; 
o Write an essay based on several texts. Students must create a reasoning text using Russian 

language means of formatting a reasoning text. In addition, students should be given the 
instruction to express their attitude to what they read; 

o Write a biographical note about a person based on the text read, etc. 
For the current and final control in the discipline “Conversational Practice” it is recommended to 
give the following tasks: 
o Students are presented with a fragment of the text and the task – to come up with and tell 

what kind of continuation this story could have, how the life of the heroes is developing, to 
express their attitude to the events, phenomena, heroes, which are described in the text; 

o Students are presented with a topic for a speech and an approximate plan of their story. For 
example, for a speech on the topic “My favorite holiday” the following plan is proposed: 
§ The name of the holiday. The history of the appearance of the holiday (when and why the 

holiday appeared). 
§ Description of the holiday (national, religious, etc.). 
§ Time of celebration and duration of the holiday. 
§ Symbols of the holiday. 
§ Preparation of people for the holiday. 
§ Occupation of people during the holiday. 

For the speech on the topic “City of My Dreams” the following approximate plan for preparing 
a story is presented: 

§ What is the name of the city of your dreams? 
§ Where is it located? 
§ What city is it (big, small, old, modern, industrial, etc.)? 
§ What is the population of the city (how many people live there, what is the ethnic composition, 

etc.)? 
§ What is in your dream city (theaters, museums, universities, libraries, etc.)? 
§ What architectural monuments are there in this city? 
§ What sights are there in the city? 
§ Where do city dwellers like to rest? Where do you like to relax in this city? 
During the current control in the discipline “Linguistics” students are offered to discuss the 
topics studied during the school year. For example, the following task is given: 
Take part in a conversation on the topic “The emergence of writing among the Slavs”, 
answer the questions: 
§ When and how did Slavic writing appear? 
§ Who are Cyril and Methodius? What is their merit? 
§ What was the name of the first Slavic alphabet? 
§ What Slavic alphabet was the Slavs after the XI century? 
§ Which of the ancient Slavic alphabet is more similar to the modern Russian letter? 
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§ What language had a great influence on the Russian literary language and Russian 
culture? 

As a final control of knowledge in the discipline “Linguistics”, students are invited to prepare 
a presentation on a specific topic and speak, answer questions, take part in a discussion on 
the topic. For example, on the topic “Kazan Linguistic School”, you can prepare a speech 
according to the following plan: 
§ Kazan linguistic school as a scientific direction in linguistics. 
§ The history of the creation of the Kazan linguistic school. 
§ Scientists of the Kazan linguistic school. 
§ Ideas and school openings. 
§ Pupils and followers of the Kazan linguistic school. 
§ The influence of the ideas of the Kazan linguistic school on representatives of other 

linguistic schools. 
7 Criteria should be developed to assess students. So, for example, tasks of oral control make it 

possible to evaluate students learning according to the following criteria: a level of activity in 
discussions (speeches); the ability to ask questions on the topic of discussion; the ability to 
answer questions reasonably; the ability to use terms and concepts on the topic under study; 
the ability to highlight the main idea, etc. 

4 CONCLUSIONS 
The research has shown that a paradoxical situation is currently emerging, since the real academic 
performance of students often does not coincide with the results of knowledge control: they run 
counter to the knowledge that students really have. Experience shows that objectively assessing real 
knowledge of foreign students is possible only with the obligatory combination of control of receptive 
and productive skills. It is productive writing and speech skills of students that demonstrate how 
successfully they can solve various communication problems. 

Thus, online learning ceases to perform an auxiliary function and gradually begins to play a leading 
role in the modern education system [11]. 

Distance learning has become an integral part of the educational process. Although the practice of 
online communication between a student and a teacher has little history and interaction technologies 
are being transformed, it is already possible to draw certain conclusions and outline the prospects for 
using online resources in teaching Russian. 
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EFFECTS OF VIRTUAL REALITY USE ON JAPANESE ENGLISH 
LEARNERS' FOREIGN LANGUAGE ANXIETY 
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Abstract  
As the COVID-19 pandemic has forced students and teachers to adopt remote learning, virtual reality 
(VR) tools have become a good option for learning English because students can learn through 
communication in much more diverse virtual contexts than in real classrooms. Furthermore, using VR 
to learn English can help reduce foreign language anxiety that many Japanese English learners 
experience, as communication with an avatar in VR reduces the learners' psychological burden when 
speaking English. Therefore, this ongoing study examines the effects of VR use on Japanese English 
learners' attitudes toward speaking English. The authors focus on how students feel about speaking 
English and explore the effects of VR use by analyzing their statements in questionnaires. The 
participants of this study were 59 intermediate English learners at a Japanese university, each of whom 
wore a VR headset (Oculus Quest 2) to take English conversation classes using the Immerse platform 
in VR, where they were supplied with the settings appropriate to the classes, and could freely walk and 
communicate with their avatar. The participants attended 30-min to 1-h classes taught by native English 
speakers several times for two months. They were advised to write and submit their thoughts and 
impressions after each lesson and answer a questionnaire on their learning once a month. They also 
took an Oral Proficiency Interview-computer speaking pre-test and a pre-questionnaire to judge their 
English proficiency. Subsequently, a corpus of the participants' comments (1720 words from 72 
comments) was created and cluster analysis was performed. Finally, the effects of VR English classes 
were verified. The results show that VR English classes promoted the participants’ confidence in 
speaking; the participants stated that English conversation with their avatar in VR was more comfortable 
and that they experienced less anxiety and stress in VR than when conversing in English face-to-face. 
This study expands the possibilities of VR education by proposing VR for English lessons to help 
Japanese learners overcome their foreign language anxiety. 

Keywords: Virtual reality (VR), English language learning, foreign language anxiety, Immerse, Oculus 
Quest 2. 

1 INTRODUCTION  
Because the COVID-19 pandemic has forced learners to rely more heavily on remote learning, virtual 
reality (VR) tools have become more viable for learning English because students can learn through 
communication in much more diverse virtual contexts than in real classrooms. Furthermore, using VR 
for English learning can help reduce foreign language anxiety experienced by many Japanese English 
learners, as communication with an avatar in VR reduces the learners' psychological burden when 
speaking English [1]. Therefore, this ongoing study examines the effects of VR use on Japanese English 
learners' attitudes toward speaking English. This study focuses on how students feel about speaking 
English and explore the effects of VR use by analyzing their statements obtained through 
questionnaires. 

2 LITERATURE REVIEW 
VR is regarded as one of the most promising technologies for learning, with several research results 
reporting how VR supports learning. Parmaxi (2020) [2] analyzed 26 papers on using VR to teach and 
learn language from 2015 to 2018 and found that VR has many benefits, including the acquisition of 
authenticity, promotion of cultural learning, and reduction of foreign language anxiety. However, this 
research has stated that we need to be aware of what VR can offer for language teaching and learning 
before using it. As a specific effect, Melchor-Couto (2016) [1] reported that activities performed in VR 
contributed to decreasing the participants’ levels of foreign language anxiety. The participants were 14 
students, who took modules of Spanish as a second language at a university in the UK, and their 
Spanish was at a B1 level based on the Common European Framework of Reference for Languages 
(CEFR) [3]. The seven participants performed four interaction activities in VR, and the rest performed 
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similar activities without VR tools. The self-reported measures of anxiety showed that the anxiety levels 
of the former group significantly decreased as the weeks went by, while those of the latter group 
remained unchanged. The anonymity in VR had a positive influence on some participants, who felt more 
confident and less nervous. 

Foreign language anxiety needs to be explored further because it can have serious effects on various 
aspects of language learning [4]. Horwitz et al. (1986) [4] administered a survey to 75 students, who 
took introductory Spanish classes at an American university; their results suggested that many students 
are anxious in foreign language classes. Particularly, students with high levels of anxiety said that they 
were afraid to speak in a foreign language. Young (1990) [5] investigated learners’ perspectives on 
anxiety and speaking in a foreign language by surveying 135 university-level students and 109 high 
school students who took Spanish lessons in the US. It was found that speaking in front of the class 
especially caused learners’ anxiety. Similar reports of foreign language anxiety are found among 
Japanese students learning English. Hojo (1996) [6] conducted a 20-min survey for 199 university 
students in Japan. The results demonstrated that students were most afraid of speaking English in front 
of other students and that the most disturbing thing for them was the possibility of making mistakes 
when speaking English.  

As there is a lack of research on the effects of VR on anxiety among Japanese students learning English, 
this study examines the effects of VR use on Japanese English learners’ attitudes toward speaking 
English. The research considers the following question: how does VR use influence learners’ feelings 
on speaking English? The authors explore the effects of VR use by analyzing learners’ statements 
obtained from questionnaires. 

3 METHODOLOGY 

3.1 Participants 
The participants were 59 students from the Japanese university where the authors work. They applied 
for and signed a consent form to participate in this study, in which the authors recruited participation.  

3.2 Instructors 
The instructors were six native English-speaking volunteers from Singapore and the US who were 
acquainted with one of the authors and had come to Japan as missionary staff members of the Campus 
Crusade for Christ. Although they were not professional English teachers, all instructors had college 
degrees or higher. They conducted English lessons using VR.  

3.3 Lessons 
The participants wore a VR headset (Oculus Quest 2, created by Oculus and released in 2020 [7]) to 
take English conversation lessons in VR. The Immerse platform was used for the VR lessons; the 
participants were supplied with the settings appropriate for the classes and could freely walk and 
communicate with their avatar [8]. The Immerse lesson plans had various locations and themes 
available and were organized according to the CEFR levels [3] [8]. 

The participants were required to take three 1-h English lessons in the first month and five 30-min 
lessons in the second month using VR. The number of participants per lesson was eight or fewer. The 
participants were free to choose the date, time, and instructors according to their preference. They could 
also select the same instructor for all the lessons or change their selection. 

3.4 Test 
To judge the participants’ English proficiency, they took the American Council on the Teaching of 
Foreign Languages (ACTFL) Speaking Assessment: Oral Proficiency Interview-computer (OPIc) [9] 
before the first lesson in VR. Most of the participants took the test in approximately 30 min during the 
authors' class, while the absentees took the test at home.  

3.5 Questionnaires 
Before the first English lesson in VR, the authors asked the participants to complete a questionnaire, so 
that we could understand how they evaluated their English proficiency. The questionnaire had 20 

1235



 

 

multiple-choice questions, using A2.1 to B2.1 level descriptors in the speaking section of the CEFR-J, 
which was modified from the original CEFR for English teaching in Japan [10]. Although the CEFR-J’s 
level classification is more detailed than the CEFR’s, it was assumed that the A2 to B2 levels were 
roughly the same in CEFR and CEFR-J because A2, B1, and B2 are divided into two categories each 
in both CEFR and CEFR-J (i.e., A2.1, A2.2, B1.1, B1.2, B2.1, and B2.2) [3], [10]. The participants were 
asked to read 20 descriptors and respond by choosing from five options (“I can,” “I can do a little,” 
“Neither I can nor can’t,” “I cannot do much,” and “I cannot”). The participants completed the 
questionnaire outside of class. 

To understand how the participants learned English using the VR tool, the authors conducted monthly 
questionnaires on how often, how much, and how they studied. The questionnaire, which was completed 
outside of class, had five multiple-choice questions and three descriptive questions. The participants' 
explanatory answers regarding their impressions on the VR lessons were analyzed with their comments 
collected via Slack (see section 3.6). 

3.6 Participants’ comments 
To collect feedback from the participants, the authors and participants used Slack—a software package 
used for communication that has features such as persistent chat rooms by topic and private groups. A 
chat room was created in Slack so that the participants could freely write comments in Japanese. A 
corpus was then created by collecting the participants' comments (1720 words from 72 comments). To 
understand the main points of the participants' comments obtained according to the semantic relevance 
of high-frequency words, the corpus data were morphologically analyzed with KH Coder, free software 
for quantitative text analysis [11]. Moreover, hierarchical cluster analysis was performed, which groups 
together a set of similar objects on high-frequency words that appeared five times or more. In addition 
to the quantitative analysis using cluster analysis, a qualitative analysis of the meanings of the high-
frequency words was conducted by checking their examples with concordance lines. 

3.7 Procedure 
The following procedure was used for this study: 

1 Opic speaking test (30 min in class) 
2 Questionnaire on English proficiency (outside of class) 
3 English lessons using VR (three 1-h lessons in the first month and five 30-min lessons in the 

second month, outside of class) 
4 Questionnaires on learning conditions (once a month, outside of class) 
5 Participants’ comments (anytime, outside of class) 
6 Analysis  

The analysis was finally performed based on the information from the test, questionnaires, and 
participants’ comments. 

4 RESULTS AND DISCUSSION 

4.1 OPIc test  
According to the standards of the ACTFL [12], the pre-lesson OPIc test results show that the participants’ 
English proficiency in speaking was intermediate middle, with the levels ranging from novice middle to 
advanced. 

4.2 Pre-lesson questionnaire  
According to the results of the pre-lesson questionnaire, the degree to which the participants thought 
they could do the task decreased as the descriptor level increased. As shown in Fig. 1, the participants 
answered with "I can" or "I can do a little" for 70.6% of the A2.1 descriptors in the speaking section, 
54.7% of A2.2, 50.3% of B1.1, 32.7% of B1.2, and 36.9% of B2.1. Because a majority of the participants 
answered with "I can" or "I can do a little" for B1.1 and lower descriptors, their assessment of their 
speaking ability was consistent with the results of the OPIc test, whose level judgment was intermediate 
middle, which is equivalent to B1.1 of the CEFR [9]. This indicates that the participants' self-assessment 
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of their speaking ability was reasonable. 

 
Figure 1. Participants' self-assessment of English proficiency 

4.3 Learning conditions 
A total of 42 participants took the VR English lessons. Fig. 2 shows the number of lessons they took per 
month. Notably, 12 participants took 1 lesson (28.6%), 12 participants took 2 lessons (28.6%), 15 
participants took 3 lessons (35.7%), and 3 participants took 4 or more lessons (7.1%).  

 
Figure 2. Number of lessons per month  

4.4 Participants’ comments 
Fig. 3 shows the results of the cluster analysis of the participants' comments, which appeared seven 
times or more (31 word types). The bar graph below the words shows the number of times each word 
appeared. The number of clusters was set to 10, judging from the cluster merging level, and the semantic 
associations implied by the clusters were analyzed, checking the concordance lines for each word.    
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Figure 3. Cluster analysis of the participants’ comments 

The leftmost cluster comprises "空間 (space)" and “緊張 (nervous).” All the following examples of 
comments were translated from Japanese into English. For example, an English translation of an 
example of a comment, where “space” and “nervous” co-occur is as follows. 

“Because it was in a virtual space, I was less nervous than in a face-to-face conversation 
and was able to have a frank conversation.” 

It is suggested that the virtual space eases the nervousness associated with speaking English. 

The second cluster from the left comprises “慣れる (get used)” and “使う (use).” The following is an 
example where “get used” and “use” co-occur. 

“I'm still getting used to cutting-edge English learning using VR, but I want to get used to it 
and improve my English skills.” 

The comment shows the participant is aware of the need to become accustomed to using VR. 

The third cluster comprises “体験 (experience),” “アバター (avatar),” and “良い (good).” The following 
sentence is an example of the co-occurrence of “experience” and “avatar.” 

“I thought it was practical because I could use my avatar to express gestures, and I could 
learn English conversation while experiencing places (such as airports) in the virtual space 
that I would not be able to experience in a real English conversation class.” 

The comment indicates a positive evaluation of practical English learning with their avatar in various 
situations in a virtual space. 

The fifth cluster comprises “会話 (conversation),” “実際 (actually),” “機会 (opportunity),” and “ネイティ

ブ (native).” The following sentence is an example of the co-occurrence of “conversation,” “actually,” 
and “native.” 

“It was invaluable to have a daily conversation with a native speaker for more than 30 
minutes, and I think that only VR can make me feel like I was standing next to her, with our 
eyes and faces actually moving.” 

The comment shows that the student appreciates the VR experience, wherein he felt he was actually 
talking to the English instructor. 

The sixth cluster comprises “参加 (participation)” and “多い (many).” The following is an example of a 
comment, where “participation” and “many” co-occur. 

“First of all, I realized that if there were too many participants, there would not be many 
opportunities to talk.” 
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It shows a negative evaluation of reduced opportunities for speaking in cases where there are many 
participants.  

The seventh cluster comprises “VR,” “思う (think),” “シチュエーション (situation),” “レッスン(lesson),” 
and “話す(speak).” An example of a comment where these five words co-occur is as follows. 

“Since VR lessons are available about once a week and each time we try to speak using a 
variety of expressions in different situations, I thought it would be a good way to practice 
practical English conversation.” 

It can be summarized that the participant thinks it is good to be able to speak English in various 
situations in VR lessons. 

The eighth cluster comprises “家 (home),” “英会話 (English conversation),” and “受ける (take).” The 
following is an example where “home” and “English conversation” co-occur. 

“I think it is an easy way to learn English conversation from the comfort of my own home, 
making it easy to continue learning.” 

It can be seen that the participant positively evaluates the fact that he can take English lessons at 
home.  

The ninth cluster comprises “学習 (learning),” “英語 (English),” and “楽しい (fun).” The following 
sentence is an example where these three words co-occur. 

“It was very fun and meaningful because I could engage in English learning in various 
places through the VR space.” 

The above comment is a positive assessment of having fun learning English in VR. 

For the fourth cluster (“出来る (can)” and “難しい (difficult)”) and the tenth cluster (“先生 (instructor),” 
“感じる (feel),” “時間 (time),” “自分 (I),” and “勉強 (study)”), the authors checked the concordance lines 
of each, and found that the semantic connection was weak. 

The above results from the cluster analysis of the participants’ comments can be summarized as follows. 
It was fun and useful for the participants to take practical English conversation lessons at home using 
their avatar in various situations in VR, where they were less nervous about speaking in English. 
Therefore, it can be determined that the participants had very positive opinions about conversation 
lessons in VR, which helped to reduce their nervousness, i.e., their foreign language anxiety. Although 
the participants' learning time was short (see section 4.3), the VR English lessons effectively alleviated 
their foreign language anxiety. Therefore, it can be concluded that the participants enjoyed English 
conversation lessons in VR, which helped Japanese English as a foreign language (EFL) learners to 
reduce their foreign language anxiety in a short period; however, participants may need help adjusting 
to VR so that the number of the participants per lesson can be reduced to allow each of them to speak 
enough. 

5 CONCLUSIONS 
This study aimed to examine the effects of VR use on Japanese English learners' attitudes toward 
speaking English by analyzing the participants’ feedback on the two months of VR English lesson 
experience. Their feedback shows that they enjoyed English conversation lessons in VR, which helped 
them to reduce their foreign language anxiety. Therefore, using VR in English conversation lessons can 
be deemed effective in reducing Japanese EFL learners’ foreign language anxiety. This study 
demonstrates the specific effects of using a VR tool for English conversation learning, and contributes 
to increasing the options for English education by suggesting the possibility of a new approach. 
However, the primary limitation of this study is that the effect of VR English learning on learners’ English 
proficiency has not been clarified; thus, further study will be needed to verify the effect in this regard. 
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Abstract 
The use of games as learning tools has proven to be a valuable way to help pupils learn while having 
fun. By using BetterGeo, which is a modification created by the Swedish Geological Survey (SGU) on 
Minecraft (one of the world's most popular games), primary school students can become familiar not 
only with the importance of raw materials in modern life, but also in how these minerals and rocks 
become part of everything they use in everyday life and start learning basic concepts about geology, 
minerals, mining, mineral processing, and circular economy. 

Alongside the development of the mod, the BetterGeo Project develops free-to-use teaching materials 
to help teachers and students in this approach to the raw materials sector. This European project is 
developed with the support of EIT Raw Materials, one of the eight Knowledge and Innovation 
Communities (KICs) launched by the EIT (European Institute of Innovation and Technology), and funded 
by the European Commission, whose mission is to help boost the competitiveness, growth, and 
attractiveness of the European raw materials sector through radical innovation and guided 
entrepreneurship. The Universidad Politécnica de Madrid (Technical University of Madrid) is one of the 
partners involved in this pioneering initiative, and this paper describes the idea behind BetterGeo, 
together with the innovative development of exercises and educational material designed to facilitate 
primary school students their first contact with raw materials.  

Learning to make cement from minerals and rocks is an involving and interesting experience for students 
under this schema developed in BetterGeo by going one step further and showing first-hand the direct 
applications of minerals and rocks in the manufacturing of building and construction materials. In this 
case, they go deeper into what is cement, the main binding element used in construction today and 
whose composition can accept hundreds of variants including other materials or raw materials. 

Using a simple script with short and simple instructions, students will be able to differentiate the most 
commonly used mineral components and aggregates, becoming able to make their own mixtures by 
adjusting quantities and setting times. They will also learn to differentiate when a cement reaches its 
maximum strength and will even be able to experiment with the addition of components from recycled 
materials or other raw materials that are not normally used in its manufacture, but which add new and 
interesting properties to this building material.  

Keywords: Gaming, interactive learning, raw materials, cement, circular economy, student, uses. 

1 INTRODUCTION 
Minecraft is an “open-world” or “sandbox” type construction video game originally created by Swedish 
programmer Markus 'Notch' Persson, inspired by some of his favorite games [1] and later developed by 
his own company, Mojang Studios. It was publicly released in May 2009, and, after various changes, its 
full version was released in November 2011 [2]. The classification as a "sandbox" game is because 
players can shape the world to their liking, destroy and build as if they were playing in a sandbox. This 
has a great advantage over other video games to be used in education since it does not have a linear 
history or levels that block access to certain parts of the game. From the beginning, the player can make 
use of the full potential of the video game [3] and the virtual world in which it unfolds is completely safe 
for children and adults. In addition, the popularity of the Minecraft game has been so great since its 
inception that one year after its launch it became not only the best-selling game in all history but also 
the most played. 
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In 2014 Microsoft bought Minecraft and realized that numerous schools around the world were using 
video games to teach. That is why two years later, in 2016, the educational version of the game 
appeared, called Minecraft: Education Edition. This version is designed and thought specifically to be 
used in educational environments. The new Education Edition led Minecraft to become even more 
present in the classroom, participating in the training of young people in subjects such as Natural 
Sciences, Chemistry, Physics, Geology, Biology, History, Geography, Ethical Values, Technology, etc. 
and even other content such as Language and Poetry, through the game. Similarly, it was also used to 
lay the groundwork for would-be young programmers, teaching them how to use the Redstone in the 
game. It was the first time that the role of video games was seen in the educational landscape [3]. 

One of the most important features of Minecraft is the simplicity of the game. Much of the fame that 
Minecraft has comes from the fact that its learning curve is very short and that the possibilities are almost 
endless, so it is possible to find activities that can be carried out at all educational levels and subjects. 

A clear example of an activity that any user can perform in the game and that does not require any type 
of preparation by the teacher, is the study of human evolution during Prehistory. If the students access 
the game and the objective is to survive, they will have to cut down trees, from which they extract wood. 
With the wood, they can build wooden tools, which allow them to mine stone. With it, they can make 
stone tools, with which they can extract minerals from the stone. Among these minerals, the most 
common is iron, from which iron tools can be created. Through discovery learning and a final reflection 
led by the teacher, the students will not only have learned to survive in the game but will also have 
experienced first-hand how the different stages of Prehistory occurred, their main characteristics, and 
implications for life on the planet [3]. 

Consequently, Minecraft is a game that allows the teacher to transform the classroom, making Minecraft 
an additional tool to consolidate the knowledge imparted, and which makes possible an interactive 
education where students learn while they play [4]. 

In Europe, through the European Green Deal, the EU is taking action to fight climate change and to 
encourage all citizens to work towards a greener and more sustainable Europe. As part of the European 
key challenges for integrating sustainability into education, the European Commission has a major 
interest in having young learners all across Europe being equipped with the skills and knowledge they 
need to act on the climate emergency and biodiversity loss [5]. 

But the European Union is also committed to the development and sustainable use of raw materials. 
“The European Green Deal” document [6] provides an action plan to boost the efficient use of resources 
by moving to a clean, circular economy, restore biodiversity and cut pollution. To become more 
competitive as it becomes greener and more circular, the industry will need a secure supply of clean 
and affordable energy and raw materials. Ensuring the supply of sustainable raw materials by 
diversifying supply from both primary and secondary sources, is therefore one of the prerequisites to 
make this transition happen. This involves instilling in society the knowledge of the resources available 
in the European territory and the rest of the world, what they are used for and what products of daily life 
exist thanks to them, as well as instilling also the certainty that their existence is finite and limited, so 
the exploitation of them must be responsible. 

In this scenario, the use of a video game, particularly Minecraft, becomes a valuable tool to help students 
to learn about raw materials and sustainability while having fun. Based on this idea, BetterGeo is a 
modification created on Minecraft by a consortium of universities, research centers, and companies: 
Geological Survey of Sweden, SGU (Sweden), Consiglio Nazionale delle Ricerche – CNR (Italy), 
Geological Survey of Slovenia – GeoZS (Eslovenia), Montanuniversität Leoben (Austria), Tallinn 
University of Technology (Estonia), Trinity College Dublin (Ireland), Universidad Politecnica de Madrid - 
UPM or Technical University of Madrid (Spain), Université de Liège (Belgium), University of Limerick 
(Ireland), Turvallisuus- ja kemikaalivirasto – Tukes (Finland). This mod aims to help primary school 
students to get familiarised with the importance of raw materials in modern life and start learning basic 
concepts on geology, minerals, mining, mineral processing, circular economy, and sustainability (Figure 
1). Together with the development of the mod, BetterGeo projects also work in the development of 
learning materials to help teachers and students in this approach to the Raw Materials sector [7]. 

The project developing this initiative is named BetterGeoEdu and is actively supported by EIT Raw 
Materials. EIT Raw Materials is one of the eight Knowledge and Innovation Communities created to 
boost innovation and entrepreneurship across Europe with the support of the European Institute of 
Innovation and Technology (EIT). Created in 2015 and participated by more than 120 European partners 
from leading industries, universities, and research institutions from more than 20 EU countries [8], EIT 
Raw Materials is the largest consortium in the raw materials sector worldwide. Its partners are active 
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across the entire raw materials value chain, from sustainable exploration, efficient mining, and mineral 
processing to substitution, recycling, and circular economy. It has the vision of developing raw materials 
into a major strength for Europe by finding new, innovative solutions to secure supply and improve the 
raw materials sector in Europe and the mission of contributing to boosting competitiveness, growth, and 
attractiveness of the European raw materials sector via radical innovation, new educational approaches 
and guided entrepreneurship [9]. 

 
Figure 1. EIT Raw Materials Circular Economy Concept [9]. 

The Raw Materials Academy is the overarching brand of all the educational activities of the EIT Raw 
Materials. Activities across the entire ecosystem of learners (Ph.D. students, masters’ students, 
industrial partners, professionals within the raw materials sector, and wider society) foster new ways of 
learning and teaching by connecting academia, industry, and research organizations. EIT Raw Materials 
will educate people that will have an intra- and entrepreneurial mindset and will be able to develop their 
functions in new working environments, fostering the entrepreneurial and innovation skills, knowledge, 
and attitudes needed for the entre- and intrapreneurs of tomorrow. 

In this paper, the idea behind BetterGeo is described together with the innovative development of 
exercises and educational material designed to make it easy for primary school students the first contact 
with raw materials and their applications. 

2 METHODOLOGY 
Gamification and video games as a learning tool have been a hot topic of research for the past few 
years, and while Minecraft was originally designed as just a game, it turns out that the flexible, sandbox 
nature of the game makes it a perfect tool for teachers of any subject. Moreover, published research 
has shown the educational benefits of using the video game Minecraft in areas such as sciences and 
educational purposes as a teaching tool to transfer knowledge. Most studies, however, address the 
issue from an external perspective, rather than a student-centred perspective by evaluation from the 
researchers’ or teachers’ perspectives. This leads to a gap of data from the participants’ perspective 
and its usage in education. Those studies discuss how Minecraft is used as a simple teaching tool by 
filling it with content. Likewise, little research has studied in detail the pedagogical designs of the virtual 
learning environments, or the design of the content within the game [10]. 

What is clear is that the chosen content design and playability of the online learning environments 
influence the formal and informal learning outcome of a student in Minecraft. Gamified designed learning 
environments in Minecraft benefit informal and formal learning experiences [10]. For this reason, 
together with the development of the mod, the project has five additional primary goals [11]: 

• Create educational material for primary schools based on BetterGeo. 
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• Translate the mod and the material to the different European languages (English, Swedish, 
German, French, Slovenian, Italian, Finnish, Spanish, and Estonian). 

• Hold test lectures in different countries. 
• Hold workshops for primary school teachers in the different countries 

• Spread the material through the channels of the EIT RawMaterials consortium and the dedicated website 

The educational material will focus on teaching raw materials and their importance in everyday life, from 
extraction to end-product. The game will function as a complement to practical studies, for example 
learning to identify different raw materials and their applications after working with them in the game. 
The material is aimed to be user-friendly, easily accessible, and relevant for the different countries and 
this is the reason why it has been translated to the different European languages. 

One of the exercises developed and which is the object of this communication is intended to allow the 
students to learn about the cement, its uses, importance, and how to make it with the raw materials 
existing in nature and in the game. 

As in other exercises also developed in the project, this one takes advantage of the potential of 
Minecraft, but it can also be played in the classroom or at home, in a group with classmates, or as a 
family activity, although it can also be played individually. And analogously to the case of other games 
developed in the BetterGeo Project, it can be played with Minecraft, or physically with the resources and 
boxes of rock and mineral samples that are provided in BetterGeo. Therefore, a wide range of 
possibilities can be covered with the only limit of the imagination. 

The combination of a physical game with the online game itself allows the teacher very different 
opportunities to contribute to the development in the classroom of different capacities of their students, 
among which are the following: 

1 Learn about resource management. Students know what they want to build and for what, while 
developing strategies and learning to improve their organization. 

2 Delve into computer skills. Minecraft mods are the most used part. It is an engaging 
environment where students can dive right into the basics of computer language. The process is 
somewhat long and complex, but there are very different websites that are completely safe and 
in which teachers and students can find many resources and possibilities to apply to each game. 

3 Problem-solving. Minecraft is ideal for teaching "doing small jobs to achieve our goal." If we want 
to eat, we will have to harvest and plant. If we want to build, we will have to find the materials and 
make the tools. Endless works that will make students aware and can transfer this knowledge to 
the real world. 

4 Collaboration. Teamwork and sociability are two factors that develop with the game, making 
them collaborate with each other and understand the meaning that together they will have more 
ideas and can create a better virtual world. In addition, this learning can also be carried out in 
their daily life, facilitating learning from each other. 

5 Creativity. The creativity and imagination of the students have no borders and that will make none 
of their projects the same as another and that they will find different methods and techniques, letting 
their imagination fly. All this, closely related to the previous point, will allow them to share with their 
colleagues what they have discovered or learned so that they can also develop it in their projects. 

6 Breakdown of gender barriers and other inequalities. Minecraft in particular has a large 
community of people with autism, who have found in the game a way to relate to others and 
express themselves. This not only happens with this group, but also students with High Abilities 
and learning problems seem to feel more comfortable in the virtual environment, so using the 
game in collaborative adventures opens a door for them to interact with their classmates. 

The interactive game on the manufacture of cement has been developed by a team of researchers from 
the Higher Technical School of Mining and Energy Engineering of the Technical University of Madrid 
and allows students and players to discover the manufacturing process of the most used binder in 
construction, the cement, and the raw materials necessary for its production, taking into account that 
there are multiple formulas and highlighting the possibility of using recycled materials, among others. 

The game begins with the delivery of the first box, which contains cards with questions about the 
definition of cement (Figure 2), some historical milestones, and the more general classification of the 
types of cement that are manufactured today. 
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Each card contains the question and four possible answers, of which only one is correct. Both in the 
interactive version for multimedia devices and in the physical version with the cards, the student can 
answer and fail an unlimited number of times until the correct answer is selected. Once the correct 
answer has been selected, on the back of the card, in the physical version, or through a new screen, in 
the interactive version, a short text appears explaining why that answer is the correct one. This fact 
instantly increases their knowledge of cement and makes it easier for them to remember it. 

 
Figure 2. Game card. Front and reverse (figure taken from the game development) 

Once the question cards in box number one are finished, they are given box number two, which contains 
other different cards. In this case, it is not a question of cards with questions, but cards with each of the 
steps in the manufacture of cement. The student or user of the game must order them from beginning 
to end. In the interactive version, once they are ordered correctly, they will be able to see a short 
summary video where the whole process is explained to them. In the card version, a simple brochure 
will be attached that, like the video, details these steps. All the resources developed are available free 
for users on the web page of the Bettergeoedu project (Figure 3) [12]. 

 
Figure 3 Resources center, accessible online, for teachers and students [12] 

What is the earliest evidence of the use of cement in    
history? 

a) Fifty years ago, after a hurricane destroyed the wooden 
houses. 

b) In the Middle Ages, when castles started to be built 
c) In ancient Greece, using volcanic rocks from the island of 

Santorini. 
d) In prehistoric times, to protect cave doors from wild 

animals. 

CORRECT ANSWER 
Cement was first used in Ancient Greece using volcanic 
tuffs (volcanic igneous rocks, light, porous in consistency, 
formed by the accumulation of ash or other very small 
volcanic elements) extracted from the island of Santorini 
(Greece), the first natural cements. 
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With the completion of the first two boxes, the student or user will be able to define what cement is, from 
when it is used by human beings, what most important properties it has and how it is manufactured 
today in the cement industry building materials, etc. This will make students wonder what ingredients or 
raw materials are necessary for it. 

In the second phase of the game, the latter will be shown, using two new boxes. The first contains real 
samples of the most commonly used raw materials for cement manufacturing and three question cards 
for each raw material in the box. The three questions for each raw material deal with its geological origin, 
its appearance (color, shape, etc.), and the property by which it is used in the manufacture of cement. 

The cards, as in box number one, have four answers and a short explanatory text on the back. Once 
box number three is completed, following the same procedure as in box number one, the students or 
users are knowledgeable about the raw materials that make up the cement and, most importantly, they 
are able to differentiate them and indicate how each contributes to the mix, which reinforces their 
learning by not being reduced to memorizing only names. 

Finally, box number four is delivered. In it there are new raw materials that today are proposed by 
researchers, to provide new properties or to reduce the environmental impact of manufacturing, 
contributing to sustainability in the development and manufacture of new cement. 

Each raw material in box four, like box number three, carries three cards with questions, answers, and 
the official answer. In this case, the questions are about the geological origin, the physical aspect, and 
most importantly, how they can improve the current cement mixes made with the raw materials from box 
three. 

With the completion of box number four, it will have been possible to update the latest advances in 
research in cement, students or users not so advantaged, awakening a spirit of continuous improvement 
and awareness about compliance with sustainability. 

3 RESULTS 
Although the development of this exercise within Minecraft is its initial stages of implementation and 
dissemination, the most important achievement of this tool is that the student manages the entire 
process himself. This goes in the line with other exercises developed in this project and that 
demonstrated to become an excellent complementary educational tool that is easy for teachers to use, 
having favorable initial reception in the field of complementary school activities or even extracurricular 
activities. 

After having been preliminarily tested with success in activities with students and teachers, an improved 
version will be launched incorporating the suggestions and conclusions provided by users, monitors and 
teachers involved. This guarantees, to a certain extent, a good reception by other educational centers 
apart from those that participate in the tests within the project and for which the development team has 
continued to develop educational tools such as the one proposed in this communication. 

4 CONCLUSIONS 
The game consisting of different exercises and activities, proposed as an educational method, allows 
primary school students to be able to begin to recognize as many varieties of minerals and rocks as 
they wish. It also has the advantage that it can be accessed from any computer medium and from 
anywhere and is also free. It is an innovative, fast, comfortable, interactive, and efficient learning system. 

The method can be adjusted to different levels of complexity, depending on the age of the student; that 
is, it can be aimed at students from primary school to university education. 

If the degree of penetration of the game is sufficiently important, in view of the preliminary results, its 
implementation in practical teaching in higher education centers and in undergraduate university 
teachings is perfectly plausible. 

Another possible application is the reinforcement in the acquisition of skills of students who do not pass 
ordinary exams and where knowledge can be reinforced with the help of this game in order to be able 
to pass the level tests in geology subjects. 
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Abstract 
Nationwide lockdowns disrupted higher learning institutions and forced educators across the globe to 
use online digital tools for online teaching. In view of this current phenomenon and in a country with poor 
internet connection, this paper reports a study that explored (1) the top three digital tools used for 
teaching English at a Malaysian university and (2) how university English teachers used digital tools for 
teaching English online. A total of 19 university English teachers volunteered to participate in an online 
questionnaire survey. Data were analyzed through cross-tabulation analysis using frequency count and 
percentage distribution and short open-ended responses were coded for themes. Findings indicate that 
the top three digital tools preferred by teachers are online web meeting platforms for synchronous 
language lessons, learning management systems (LMS) for task-based language learning and cross-
platform instant messaging applications for interactions and class discussions. Teachers preferred three 
tools for teaching English online and found those tools to be adequate for teaching English to students 
with poor internet connection. It is recommended that ESL teachers teaching in countries with poor 
internet connection use these three digital tools for teaching English online. 

Keywords: digital tools, university, English teachers, online teaching, poor internet connection. 

1 INTRODUCTION 
The pandemic thrusts educators around the globe into online teaching mode in a matter of just a few 
weeks and educators worldwide were urged to conduct online classes even if they were not properly 
prepared to do so, or formerly, had little interest in online teaching (Dhawan 2020; Ferri 2020). In 
countries like Malaysia where internet accessibility is a challenge among educators and learners, it adds 
on to extra stress and challenges in conducting online classes. Subsequently, the Malaysian 
government imposed the Movement Control Order (MCO) nationwide in March 2020, leading to the 
closure of all schools, colleges, and universities to curb the spread of the virus. As a result, online 
learning will seemingly persist in the future as it is still uncertain as to when this pandemic will end.  To 
ensure effective teaching and learning, researchers need to continue to identify appropriate online digital 
tools to help teachers overcome pedagogical challenges. 

Internet accessibility in Malaysia has become a stumbling block in the process of teaching and learning 
for many educators and learners. The story of Veveonah Mosibin, a Sabahan student, who was reported 
in the local news caused a stir among Malaysian community (Gong, 2020). This undergraduate student 
had to walk from her home, hike for an hour, climb a tree, and set up a shade on the tree only to access 
the internet for her online classes. To our surprise, according to the Digital Inclusion Report by Khazanah 
Malaysia (Gong, 2020), this problem is not secluded. This problem is not only restricted to university 
students, but also among teachers. Statistics from the Department of Malaysia (2021) show that internet 
coverage is 89% nationwide and this implies that the internet coverage is wide, but the internet 
connection is relatively poor. This problem hinders effective online teaching and learning. 

Based on a systematic review by Ferri, Gifroni and Guzzo (2020), pedagogical challenges in online 
teaching include teachers’ lack of skills in using technology, need for training and guidelines for teachers 
and students, and need for teaching materials in the form of interactive multimedia (images, animations, 
educational games) to engage and maintain students’ motivation in teaching and learning. This paper 
looks at digital tools preferred by university English instructors for teaching English online and how 
teachers used those tools while facing challenging internet accessibility. 

2 METHODOLOGY 
A pilot study using an online survey questionnaire with multiple choice questions and open-ended 
questions were distributed to collect quantitative and qualitative data. The study focused on English 
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language teachers teaching various EAP and ESP courses at a public university in Malaysia. The 
questionnaire was piloted on selected teachers and subject-matter experts to measure for its validity 
and reliability. After the results and feedback on validity and reliability were obtained, necessary 
adjustments and corrections were made before distributing it to the participants. 

2.1 Participants 
The participants in this study consist of 19 in-service university English language teachers at a 
Malaysian public university. They were selected based on a convenience sampling and years of 
teaching experience. The ESL teachers have had approximately between 5 to 25 years of teaching 
experience and have utilized and incorporated digital tools in their teaching prior to the pandemic 
pedagogy. There were 14 female and 5 male English instructors, and their ages ranged from 23 to 59. 

University English teachers are hired by Malaysian universities to teach English proficiency at an 
undergraduate level. The ESL university teachers teach general English proficiency courses such as 
Academic English courses, English for Specific Purposes courses as well as Professional English 
courses. 

2.2 Instrument 
The survey questionnaire ‘Developing English Teachers Digital Skills for Online Teaching’ consists of 
three main sections: (1) Challenges in Online Teaching; (2) Digital Tools for Teaching English Online; 
(3) Digital Skills for Teaching English Online. This paper presents findings from the second section of 
the questionnaire. 

The questions included multiple-choice and open-ended and questions on digital tools used for teaching 
English online and shared experiences on using various tools in a classroom setting when teaching 
specific language skills (i.e. reading, listening, speaking and writing). 

2.3 Data Collection and Analysis 
The study used a survey design with the focus on obtaining answers to a series of questions which were 
carefully planned based on literature review. University English teachers were invited to participate in 
an online questionnaire because they were not on campus at the time of study due to the pandemic. 
The online questionnaire consists of 23 items, and it was used to elicit data from the teachers on their 
feedback and insights on the use of their preferred digital tools for teaching English online. 

A total of 19 university English teachers responded to the questionnaire. Data were analysed through 
cross-tabulation analysis using frequency count and percentage distribution and short open-ended 
responses were coded for themes. Participants were also asked to report on the frequently used digital 
tools for teaching English online and describe the challenges they faced in conducting online lessons 
with poor internet connection. 

3 RESULTS 
This section describes results derived from the responses given by university English teachers in the 
questionnaire and answers the research questions: 

1 What are the top three digital tools used by university English teachers for teaching English 
online? 

2 How do university English teachers use those digital tools for teaching English online at a 
Malaysian University? 

3.1 Preferred Digital Tools for Teaching English Online 

3.1.1 Digital Tools for Teaching English Online 
Based on the findings, the top three digital tools used by University English teachers to teach online at 
a Malaysian university are (1) Online Web Meeting Platforms (i.e. Zoom, Microsoft Team, Google Meet), 
(2) Learning Management Systems (i.e. Google Classroom, MOOC, Open Learning, Moodle) and (3) 
Cross-platform instant messaging applications (i.e. WhatsApp, Skype, Telegram). 
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Figure 1 shows a bar chart that illustrates the top three digital tools used by university English teachers 
for teaching English online. The three preferred digital tools are (1) Web-based meeting platforms which 
were used by 89.4% of university English teachers, followed by (2) Learning Management Systems 
which were used by 78.9% of university English teachers and (3) Cross Platform Messaging apps that 
were used by 73.7% of university English teachers. YouTube (36.8%), e-mail (26.3%), and collaborative 
tools (26.8%) like Padlet were only used sparingly by university English teachers. 

 
Figure 1. Bar chart of Digital Tools Used for Teaching English Online 

3.1.2 Preferred Digital Tools Used by University English Teachers 
Table 1 includes frequency counts and distribution of responses to Digital Tools Used for Teaching 
English Online. Data from Table 1 indicates that some university English teachers only used one digital 
tool to deliver lessons. Seventeen out of nineteen teachers preferred to use only Web based Meeting 
Platforms (89.4%), like Google Meet, to conduct lessons synchronously with students. Fifteen out of 
nineteen teachers preferred to use only learning management systems (78.9%), such as Google 
Classroom, to delivery lessons asynchronously, while fourteen out of nineteen teachers (73.7%) only 
used Cross Messaging Platform apps like WhatsApp and to assign language tasks. Only a minority of 
language teacher preferred to use YouTube videos (36.8%), email (26.3%) and collaborative tools like 
Padlet (26.8%) for online language instruction. 

Table 1. Percentage and Frequency count for Digital Tools Used for Teaching English Online 

Digital Tool Used Not Used Total 

Web-based Meeting Platform 89.4% 
17 

10.6% 
2 

100 
19 

Learning Management System 78.9% 
15 

21.1% 
4 

100 
19 

Cross-Platform 
Messaging Application 

73.7% 
14 

26.3% 
5 

100 
19 

YouTube 36.8% 
7 

63.1% 
12 

100 
9 

e-mail 26.3% 
5 

73.7% 
14 

100 
9 

Collaborative Tool 26.8% 
4 

74.2% 
15 

100 
9 

University English teachers may have enquired from students about their internet connection, and 
depending on students’ internet connection situation, they may have chosen to use only Cross 
Messaging Platforms or Learning Management Systems to deliver lessons asynchronously. Web-based 
meeting platforms were used occasionally, and lessons were recorded for students to watch 
asynchronously at their own disposal. 
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3.2 How Digital Tools are Used for Teaching English Online 

3.2.1 Web-based Meeting Platforms for Synchronous Language Lessons  
The findings from open-ended responses are in alignment with the multiple-choice item findings. Web-
based meeting platforms which were used by 89.4% of university English teachers for online face-to-
face meetings are also known as synchronous lessons. English language classes at an undergraduate 
level are scheduled once a week and it is interesting to note that Teacher 15 meets students every 
week, meanwhile, Teacher 6 meets students most likely every fortnight with the flipped classroom 
approach. 

Google meet- Face to face class sessions – Teacher 2 

Flipped class – as a synchronous – Teacher 6 

I meet students once a week on Google Meet -Teacher 15 

As discussed in the literature review section, language learners prefer to have synchronous online face-
to-face lessons, so university language teachers are suggested to meet undergraduate students once 
a week. According to Swabey and Warwick (2021), synchronous online face-to-face language lessons 
need to be maximised for student participation. Activities that are recommended include speaking tasks 
in breakout rooms, class discussions using both the comment section and the raise-hand function to 
communicate orally by giving opinions, as well as language tasks that require collaborative work using 
annotation. Since Web-based Meeting Platforms like Google Meet is an important tool for language 
classes, English teachers need to develop digital literacy in using this platform and familiarise 
themselves with the functions such as the raise-hand button, breakout rooms, and annotation, to have 
effective synchronous language lessons. 

3.2.2 Learning Management System for Asynchronous Task-Based Language Learning 
Asynchronous learning is a broad term that refers to different types of education, training, and learning 
that do not take place at the same time or place. The term is widely given to many forms of digital and 
online learning in which language learners learn from teaching that is not presented in person or in real 
time, such as pre-recorded video classes or game-based learning tasks that students complete on their 
own. University English teachers (78.9%) primarily used the learning management system (LMS) 
provided by the university, named UKMFolio, as well as another LMS, Google Classroom. Teachers 
used Learning Management Systems to assign language tasks. Responses show that for asynchronous 
language classes, LMS is used for task-based language learning as seen in the responses below.  

I use Google Classroom to give handouts or notes, weekly tasks and assignments – 
Teacher 2 

..give extra notes using UKMFolio – Teacher 3 

UKMFolio to upload reading materials – Teacher 4 

.. giving out class tasks and instructions a week before class so that students know what 
they need to do once they arrive in class – Teacher 6 

…assign reading comprehension task – Teacher 11 

A challenge for teachers is that tasks and task-based methodology do not work in the same way online 
that they do in traditional, face-to-face classrooms. Language courses cannot simply be a translation of 
an equivalent face-to-face course. Baralt and Gomez (2017) outlined several characteristics and 
differences between online and face-to-face class: (a) tasks that work well in person do not always work 
well online; (b) a significant amount of learners’ attention is devoted to social and technical features 
when interacting online, and this can cause mismatches between teachers’ and learners’ expectations; 
(c) socializing and the formation of trust and friendship is essential for language learning, and these can 
be more challenging for the teacher to promote online); (d) learners may feel more self-conscious in 
video-based interaction; and (e) teachers have to employ additional tools online in order to successfully 
scaffold learners’ interaction, attention, and knowledge construction, which can require extra cognitive 
effort on behalf of the teacher. 

3.2.3 Cross Platform Messaging Application for Interactions and Class Discussions 
Some undergraduate students were not able to respond or take part in Web based Meeting Platform for 
face-to-face class interactions due to poor internet connection. This was one of the biggest challenges 

1251



 

 

faced by university English teachers in conducting language lessons online.  In fact, two-thirds of the 
university teachers (73.7%) opted to interact using WhatsApp or Telegram to ensure that all students 
were able to participate in class discussions as seen in the responses below: 

Messaging as an interaction and discussion tool – Teacher 1 

I use WhatsApp to interact with students and to have written discussions – Teacher 2 

I use WhatsApp a lot to share materials with students – Teacher 3 

I used WhatsApp conduct discussions and forums. Students are required to discuss using 
appropriate language, have turn takings, provide opinions on topic – Teacher 4 

I used WhatsApp to share visuals and brief notes that can work as a stimulus to have a 
discussion with my students – Teacher 6 

I use WhatsApp for document sharing and discussion – Teacher 13 

Students will sent videos for me to comment on. They will then improve based on 
comments made – Teacher 16 

I mainly use Telegram to share links, have polls, and have discussion with students – 
Teacher 18 

I use WhatsApp/UKMFolio to share Youtube videos for students to react or have group 
discussion – Teacher 19 

This practice of using WhatsApp for online language classes is supported by Kartal’s (2019) findings. 
Kartal explored how the Cross Platform Messaging app, WhatsApp, was used for foreign and second 
language learning by investigating empirical studies related to WhatsApp and language learning 
published in peer-reviewed journals. A systematic review was conducted to investigate the effectiveness 
of WhatsApp on language learning. The analysis focused on keywords, sample sizes, participants, data 
sets, duration, and language learning benefits of the studies. The findings reveal that WhatsApp has 
been utilised for a variety of purposes in language teaching and learning. According to the study, 
WhatsApp can help people enhance the four language skills (reading, listening, writing, and speaking), 
as well as integrated language abilities and vocabulary. WhatsApp was also proven to be beneficial in 
promoting motivation and language attitudes, as well as developing learner autonomy and increasing 
interaction. 

The result of the study calls for more hands-on workshops to equip teachers with knowledge on digital 
tools and concepts of digital literacy. Teacher readiness requires a careful and organized plan of action 
from the management. Based on the findings, teachers had an initiative to have their online teaching 
and digital infrastructure in place, spearheading the pedagogy for other teachers who are still adjusting 
the shift in pandemic pedagogy. Some still find it difficult to adjust, resorting to the traditional way of 
teaching using the same materials and teaching approaches designed for face-to-face teaching. Online 
teaching during the global pandemic is somewhat a blessing in disguise as there is a surge of online 
tools and applications freely available online, giving a broader choice to educators to utilise in their online 
teaching.  

4 CONCLUSIONS 
In conclusion, online web meeting platforms, cross-platform instant messaging apps, and virtual learning 
management systems (LMS) are the top three digital tools employed by university English teachers 
teaching English online at a Malaysian public university. These tools were sufficient for teaching English 
to students with low internet connection and can be used for online instruction. Teachers of English as 
a Second Language (ESL) in nations with poor internet connection are recommended to use these 
digital tools in their teaching and learning.  

Swabey and Warwick (2021) recommend that English teachers use four types of digital tools for effective 
language teaching. This includes (1) interaction tools like MS Teams or Google Meet; (2) communicative 
tools such as WhatsApp or Telegram, (3) interactive tools like Quizizz, Kahoot or Wonderwall, and (4) 
collaborative tools like Padlet or Flipgrid. By integrating different modalities of online-mediated platforms 
and applications, not only do the students get to explore and benefit the learning experiences, but 
teachers also have a chance to practise new teaching approaches and learn online tools that can make 
the learning more useful, engaging, and objective. The optimisation of these readily available teaching 
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and learning platforms should be given consideration especially when dealing with students with poor 
internet connection. 

However, using too many tools may be overwhelming. Not only do teachers have to juggle between 
several online-mediated platforms to accommodate students’ needs and convenience, but they are also 
expected to quickly learn how to use different digital tools for different purposes such as synchronous 
lessons, grading, feedback, and assessment. Teaching practices and materials used in face-to-face 
pedagogy may not work online. In times of crisis such as this, quick instructional strategies are in need 
to restructure and change the process of online teaching.  

The pandemic has clearly changed the delivery of teaching instruction from a traditional face-to-face 
pedagogy to fully online learning. Although it poses many learning challenges and technological 
complexities in the beginning, teachers seem to have broadened their teaching approach and gained 
new knowledge and mastery in using digital tools in their online instruction. It is hoped that the use of 
digital tools and the integration of online modes of instruction will be implemented in teaching and 
learning post-pandemic.  
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Abstract 
This communication presents an academic experience of rubric design focused on the improvement of 
teaching practice at the university. The rubric is one of the most widely used tools for formative 
assessment in virtual environments for teaching and learning. Its use can facilitate the communicative 
interaction between teachers and students improve the acquisition of skills, student skills and 
competencies and optimize the teaching and learning assessment process. A multidisciplinary team of 
university teachers of Pharmacy, involved in the continuous improvement of teaching practice and in 
updating the strategies for formative evaluation, he participated in a teacher training program for the 
design and use of rubrics. Based on personal needs and experiences and taking as a framework the 
teaching guides themselves, participants have generated a rubric system for evaluation. After a digital 
design tutored and feedback by teachers specialized in formative evaluation, it is expected that the 
rubrics created by the participants will be used in the online environment of the University of Granada. 
As part of the training process for the design of the rubrics for the evaluation, the participants have 
reflected on the possible achievements, potentialities and limitations of the methodology and the tool 
and have expressed their perception of formative evaluation with the use of rubrics and needs that as 
teachers they still perceive. As a result, the 33 participant’s members of the teaching team have 
developed 37 rubrics for the formative evaluation of theoretical contents, theoretical-practical activities 
and competences of 17 subjects of the Degree of Pharmacy. From the next academic year the 
participating teachers will incorporate them into their training processes where they can assess the 
effects that their use has for their evaluation practice. This is expected to have a positive impact on 
improving learning, on the acquisition of skills and in the transformation of the culture of evaluation and 
therefore in the improvement of Higher Education. 

Keywords: Evaluation rubrics, virtual environments, learning assessment, formative assessment, higher 
education. 

1 INTRODUCTION 
Evaluation is a key element of teaching that allows decisions to be made for the optimal development 
of the training process. In recent decades in the field of university teaching has opted for an evaluation 
model closely linked to the concept of formative evaluation under the competency-based approach ( [1], 
[2] ), with assessment headings or templates being a resource for educational innovation in the 
evaluation of competences that are proving more useful and effective when developing didactic 
strategies in virtual teaching-learning environments ( [3], [4], [5] ). 

Numerous papers have been published in the literature that defend the suitability of formative 
assessment systems to improve the quality of teaching and the level of learning ( [6], [2], [7] ). 
Disseminate how a greater understanding of evaluation criteria generates better academic performance 
of students ( [8], [9] ). 

The rubric is an instrument or strategy for evaluation that includes a set of criteria and standards for the 
assessment of learning. Its main characteristic is that with it, the progress of the students is monitored, 
detects their difficulties and the teacher can give feedback during the performance of a task and with it, 
improves the student's learning and abilities ([10]). With information about how they should carry out 
their work, the evaluation criteria and the level of competences they must acquire ([11]), promotes in the 
students, their learning, reflection through feedback allows you to plan your work, see your progress 
and identify your strengths and weaknesses ([12]). 
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The rubrics allow the evaluation according to the criteria established by the teaching staff and help them 
to grant a more objective grade and transparency. With them, the teacher can track and evaluate the 
competencies acquired by the students in a way more systematized, objective and clarifying. The 
aspects to be assessed must be clear, easy to understand ([13]), precise and provide information of 
sufficient quality ([14]) so that students know what to do and how they will be evaluated. It is important 
to avoid ambiguous headings to prevent students from feeling challenged to interpret the assessment 
criteria and for evaluators to have difficulties in evaluating ([15]). 

However, its usefulness, it is important to consider that the process of preparing the rubric requires time 
and dedication. Some research shows that teachers also require training for effective use of the 
instrument. Velasco-Martínez et al. [16] detect shortcomings in the design and use of rubrics and the 
need for teachers to acquire minimum technical and pedagogical knowledge of design quality rubrics to 
assess competencies. The authors recommend participation in workshops on the design and use of 
rubrics in order to train teachers for proper evaluation The findings of recent research show the need to 
improve this process for the effective use of the rubric. On the other hand, the interpretation of the criteria 
and the possibility of involving students in their evaluation using rubrics is another aspect analyzed in 
research. Pui et al. [17] in their study investigate the difference between the scores of the rubric in the 
self-evaluation and evaluation of the teacher from the perspective of the engineering students. They find 
that students perceive that the difference between the teaching evaluation and one's own is due to the 
lack of clarity of the criteria of the rubric. For this reason in this work is promoted as part of a strategy 
for formative assessment, the collaborative design of the rubric as a tool that allows teachers the 
improvement of communication and the establishment of homogeneous evaluation criteria among those 
who teach the same subject. 

In recent years with the support of ICT, and, above all, since the emergence of digitalization of teaching 
and learning processes caused due to Covid-19, online formative assessment has assumed an 
important role [18]. This has made it possible to move from paper headings. to its electronic version (e-
rubrics), in its electronic version they retain their characteristics and present more dynamic and 
interactive functionalities. 

Previous research has analyzed the variables degree of satisfaction, usefulness and validity of e-rubrics 
from the perspective of students and teachers. The students have positively valued the use of the e-
rubric, as they consider that it has helped them to guide and reflect on their learning and their ability to 
predict their results in the subject, so e-rubrics can be considered useful to improve their process of 
learning ([19], [20]). Teachers have found e-rubrics very useful in evaluation and feedback, as they 
indicate that they have been helped to provide feedback, ensure standardization of evaluation criteria, 
save time and reduce doubts and complaints of students on evaluations ([21], [22]). Considering the 
benefits for students and teachers, it is considered important to train teachers for the implementation of 
rubrics in the virtual environment. 

In this context, a multidisciplinary team of teachers from the Faculty of Pharmacy of the University of 
Granada (Spain), involved in the training, updating and continuous improvement of teaching practice, 
through training for formative evaluation in virtual environments and design and optimization of 
evaluation rubrics, it has been proposed as a purpose to implement a competency evaluation model 
using the rubric in the virtual environment as an instrument to improve the quality of student learning. 

2 METHODOLOGY 
The objective of this study is to describe the process and result of a formative evaluation strategy where 
a multidisciplinary teaching team designs rubrics for the improvement of the quality of learning of 
students of four degrees of a Faculty of Pharmacy of the University of Granada. 

33 professors from the multidisciplinary teaching team of the Faculty of Pharmacy of the University of 
Granada participate. Of these, 13 are experienced teachers and 20 novice teachers. They teach in the 
degrees offered at the Faculty of Pharmacy: Degree in Pharmacy, Human Nutrition and Dietetics (in 
forward HND) and Food Science and Technology (here in after FST), which enhances its 
multidisciplinary character. 

For three weeks, they participated in a teacher training program for the design and use of rubrics for an 
online environment in which collaboration, the exchange of experiences and the establishments of 
commitments between expert and beginner teachers were favored, with the improvement of continuous 
teaching practice. 
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The training action developed is part of the Teacher Training and Innovation Plan (FIDO) promoted by 
the Quality, Teaching Innovation and Prospective Unit of the University of Granada (2020-2022). 
Although this Unit promotes several programs, the training action of this study is part of the Lifelong 
Learning Program for the Improvement of Teaching in Centers, Degrees and Departments. This 
programme is geared towards capacity development of the teaching capacities and competences 
demanded by the current university roles and scenarios of teaching and learning, among which is the 
evaluation of teaching and learning processes, the objective of this study [23]. 

2.1 Training in formative assessment and design of rubrics  
The training action was given by teachers who are experts in formative assessment, design of rubrics, 
and online training and evaluation, with duration of three weeks. To this end, three webinars and several 
sessions of autonomous collaborative work were held. In the theoretical part, the key aspects of 
formative assessment, the process of drawing up rubrics, evaluable activities and grading methods in 
virtual environments. During the development of the training, comments, contributions from the 
participants and the prospective use of the rubric as a formative assessment instrument was collected 
through a questionnaire. 

In the practical part, the construction of a rubric from the teaching guides as well as its development in 
the virtual environment was discussed. This last process can be seen in Figure 1. 

 
Figure 1. Process followed to elaborate rubrics for evaluation. Source: Own elaboration. 

2.2 From theory to practice: Process of construction of the rubrics 
As a practical application of the training, participants designed rubrics in two phases. The first phase, 
with the rubrics digitized in word processors that were commented and valued with the purpose of 
introducing in the necessary cases possible improvements and adaptations that both the reviewers and 
the participants considered them relevant. As a second phase, they configured their rubric in the 
personal spaces of the virtual environment. 

Following the proposed guidelines for the construction/design of the rubrics, the participants followed a 
methodology that consisted of: 

• Identification of a subject to evaluate with rubrics.  
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• Detailed review of the objectives and thematic content of each subject.  

• Establishment of competencies to be developed and evaluated.   
• Definition of aspects that can be evaluated with the activities to be carried out by the students. 

• Detailed description of the indicators according to aspect, performance levels, evaluation 
references and definition of weight of each aspect and indicator in the rubric to achieve the level 
of acquisition of competences.  

• Design of the quality scale of performance of the competences.  

• Configuration and implementation of the rubric in the virtual environment. 

3 RESULTS 
From the digital design tutored and feedback as part of the training, the participants configured and 
implemented their rubrics in the virtual environment. Therefore, as a result of the practical part of the 
training, the participants designed rubrics either individually or in working groups together with teachers 
who teach the same subjects in the multidisciplinary team. 

According to the needs and personal experiences of teachers and taking as a framework the teaching 
guides themselves, the participants generated a system of 37 rubrics for the evaluation of 17 subjects 
of the degree of Pharmacy, the degree of HND and the degree of FST (Pharmaceutical Technology I, 
Nutraceuticals and Phytotherapy, Basic Principles of Chemistry, Inorganic Chemistry, Production of raw 
materials, Parasitology, Pharmacology II, Clinical Pharmacy and Pharmacotherapy, Physical-
Chemistry, Instrumental Techniques, Physics and Physical Chemistry Applied to Pharmacy, 
Biochemistry and Society, Basic Principles of Chemistry, Cellular and Human Physiology II, Chemistry 
of Drugs and Organic Food Markers: Traceability, Separation Processes). 

Teachers mainly select the competencies "Communicative skills", "Work in multidisciplinary teams" and 
"Oral presentations" to evaluate using rubrics. 

Thus, the multidisciplinary team selects 26 activities for the different subjects in which it incorporates 
the use of electronic rubrics. Marcelo et al. [24] define activities as "the action that students are expected 
to carry out" (p.343) and propose a classification of activities based on pedagogical principles after a 
literature review. Following the proposal of these authors, the activities selected to design the rubrics 
have been categorized:  

• Information management activities: Analyze, understand and synthesize scientific articles and 
clinical guidelines, search and synthesize clinical trials. 

• Application activities: Solve problems by applying studied content, solve practical cases, solve 
problems, solve 1H NMR spectrum problems, and solve graphical problems. 

• Communicative activities: Individually present a case, expose a work, defend a work, participate 
in group dynamics, debate, and elevator pitch. 

• Productive activities: Elaborate a virtual Fit cards/Herbarium, perform a written work, make a 
written composition.  

• Experience activities: Develop in the laboratory, develop protozoan practices in the laboratory, 
develop laboratory practices, carry out practices of Principles of Chemistry in the laboratory. 

• Evaluative activities: Take a laboratory practice exam. 

To evaluate the above activities, teachers have individually or collaboratively designed 37 rubrics. The 
rubrics have been analyzed according to the technical and pedagogical aspects that teachers must 
consider when they begin to design a rubric according to the categorization established by Velasco-
Martínez et al. [16] from the literature and used to analyze rubrics implemented in higher education. 
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Table 1. Types of rubrics. Adapted from Velasco- Martínez et al. [16]  

Types of rubrics 

According to the criteria Analytics 70.28% 
Holistic 29.72% 

Evaluation tasks 
General- G 54.06% Analytics-  85% 

Holistics- 15% 

Específic 45.94% Analytics- 64.70% 
Holistics- 35.30% 

Evaluation criteria Explanation (E) 72.97% No E Analytics- 21.62% 
No E Holistics- 5.40% 

Homogenety 75.67% 

Levels of achievement 

Tags 
Informative 72.97% 
Sanctioning  24.33% 
Rubric without labels 2.70% 

Scale types 

Quantitative 5.40% 
Cualitative 8.10% 
Combined 86.48% 
Non-stop rubrics 2.70% 

Descriptors Coherence- Analytics 73.07% 
Note: Total designed rubrics n=37 

• Types of rubrics. Two types of rubrics have been designed according to their structure: analytical 
(70.28%), each criterion is evaluated separately and has different levels of achievement explicitly 
described levels of achievement on the quality of work, and holistic (29.72%), all criteria are 
evaluated simultaneously and they require only making a decision on a scale. 
In turn, analytical and holistic rubrics according to their application can be general rubrics, which 
apply to several similar tasks in the same subject or in several subjects when evaluating 
transversal content, or rubrics for specific tasks, which apply to a single subject related to the 
subject or a specific content of the subject (Brookhart, 2018). In the rubrics 85% are analytical 
and 15% holistic, while to evaluate specific tasks 64.70% are analytical rubrics and 35.30% 
holistic. 

• Explanation of the evaluation criteria. In most of the rubrics designed by teachers each evaluation 
criterion is briefly explained (72.97%). One aspect to note is that in the holistic rubrics teachers 
have explained the criteria in more detail, since only 5.40% do not explain the criteria. This may 
be due to the perceive in the analytical rubrics (21.62%) that with the explanation of the levels of 
achievement is sufficient explanation and express them more succinctly. 

• Homogeneity of the evaluation criteria. Teachers, when designing rubrics, have avoided 
independent evaluation criteria. Therefore, we found 75.67% of rubrics with homogeneous 
evaluation criteria. 

• Levels of achievement. All rubrics have between 4 and 6 levels of achievement depending on the 
type of rubric and its purpose.  The number of levels of the rubrics is considered adequate, since 
it allows students to be informed about their achievements and the progress of their learning 
process. 

• Tags. The levels of achievement have different labels of informative character (72.97%), for 
example, it needs to improve, improvable or very improvable, sanctioning (24.33%), as suspense 
or zero, and does not define the labels (2.70%). 

• Types of scales. The rubrics designed have different types of scale: categorical (8.10%) 
expressed qualitatively (for example, needs improvement, passed, remarkable and outstanding, 
numerical (5.40%) expressed quantitatively (e.g. from 0 to 4 or from 1 to 4) and combined 
(86.48%) where they simultaneously use categorical and numerical scale. 
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• Coherence of the descriptors. In most analytical headings (73.07%) the components of the 
descriptors are coherent varying according to the complexity assigned and clearly indicating for 
each one a description of the evidence that the students must show to achieve each level. Some 
rubric descriptors are inconsistent and should be revised, for example, in descriptors of the same 
indicator if it is specified which are the evaluable parts and in others are not; in the most complex 
levels of achievement, information is ignored indicating includes all the requirements and it would 
be necessary to specify what the requirements are and complete them as in the rest of the 
descriptors; the terminology of the descriptors is ambiguous; there is overlap in several 
descriptors. 

4 CONCLUSIONS 
This work has described the process and results of a formative evaluation strategy where a 
multidisciplinary teaching team of the Faculty of Pharmacy of the University of Granada has designed 
and implemented rubrics, with the aim of improving the quality of student learning and, ultimately, 
improves teacher performance, encourage collaboration, exchange good teaching practices. 

This type of training experiences on rubrics among university teaching teams are important to provide 
them with skills for design and implementation of rubrics, because rubrics are increasingly evident as 
part of evaluation in higher education [25]. 

The teachers in the course have developed a great job of designing rubrics and implementation in the 
virtual environment. A very valuable aspect has been the realization of rubrics collaboratively that helps 
and guides the evaluation processes in the subjects of the department to which the teachers belong. 
Another very valuable aspect has been to follow the good practices identified in Figure 1 as key steps 
and pedagogical and technical aspects for the process of elaboration of a rubric that will facilitate the 
learning and acquisition and improvement of the competences of the students. 

One of the essential phases carried out during the training was the possibility for teachers to assess the 
relevance of some aspects of the rubrics designed after the suggestions of the teachers of the course. 
The feedback offered to teachers during the training has been, according to the type of rubrics, higher 
in holistic rubrics. This feedback was mainly comments to reflect on whether what they intended was its 
use for formative evaluation, since the approach of these towards analytical rubrics was recommended 
for the selected activities. In the analytical rubrics, feedback predominated in in the descriptors where 
they are oriented to complete those defined with implicit information. These weak aspects that are 
suggested to modify in the rubrics during the advice to teachers coincide with those found by Velasco-
Martínez et al. [16] in the studies analyzed, the lack of explanation of evaluation criteria and the low 
level of concreteness of some descriptors. 

From the design of the rubrics, the evaluative culture of the students can be transformed and it is not 
necessary to wait for the moment of evaluation. In the design phase, pedagogical and technical aspects 
must be taken into account to avoid designing summative qualification instruments that do not allow to 
take advantage of the benefits of the rubrics for the learning of the students. This experience can provide 
teachers with information on how to develop rubrics 

We consider it important to note that the multidisciplinary teaching team has used and plans to continue 
using the e-rubrics implemented in the virtual environment to help students to carry out the selected 
activities correctly and facilitate the acquisition of skills throughout their learning process.  

Prospectively, it is necessary to continue carrying out training strategies such as the one developed in 
this study in multidisciplinary teaching teams to have a solid and revised basis of headings for formative 
assessment and to use common headings for the assessment of transversal competences in several 
subjects of the same degree and facilitate the acquisition of competences of the students. 

Finally, we propose as a future line of research to know the perception, satisfaction and usefulness of 
teachers and students on the use of e-rubrics designed in the training, as well as checking for differences 
in learning outcomes between different forms of assessment (self-evaluation and/or peer evaluation) 
where students have a greater role in their evaluation. 
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Abstract 
Current studies on leadership in Higher Education show its importance in generating a collaborative 
professional culture thanks to which the achievements achieved in the multidisciplinary teaching teams 
can be improved.  Among other factors, personal and professional history, motivations and perceived 
values, influence the work done by the team leader to the extent that it brings a number of perceived 
traits. These are analyzed in this communication from the biographical-narrative approach. It is a 
transformational and functional leadership that is increasingly frequent in training and professional 
development and in particular in higher education institutions, because it is linked to the promotion of 
teaching innovation. Today, teaching teams are increasingly distant from traditional and formal 
leadership at the university. It is also noteworthy that in recent decades the evolution towards equality 
in the professional development of women and men has partly broken a cultural dimension that seemed 
not to evolve. Today it is a little less unusual to find in higher education women leading and leading in 
teaching, research and management, in management teams and teaching teams. Several studies 
conclude that women work to achieve or achieve tasks of a pedagogical nature, use more strategies for 
participation and dialogue and are geared more towards social relations. Three indicators that mark 
some relevant differences in relation to how male peers do it. Therefore, with the purpose of knowing 
the implications of the perceived professional identity in the exercise of leadership in a teaching team in 
the area of Health Sciences, this communication tells the story of Mª Inmaculada, leader of a 
multidisciplinary teaching team that relates their professional experiences oriented to training for the 
improvement of the quality of teaching. From a biographical-narrative approach, the experience of this 
leader is described. A content analysis is carried out from an in-depth interview in which, in addition to 
his professional history, he tells the strategies of success and how these have helped him achieve team 
goals that impact teacher professional development and in the group improvement of the teaching 
processes of university teachers. Included in the communication are your reflections on the obstacles 
you have overcome and the opportunities for improvement that the experience, the opinions of the 
teaching staff of the teaching team and the results of their work give them to continue betting on a 
transformational leadership as a key element in the work of the teaching team aimed at innovation, 
which contributes to the improvement of the quality of teaching and the learning processes and the 
acquisition of competences of the university student. 

Keywords: Professional development, transformational leadership, educational innovation, teaching 
team, higher education. 

1 INTRODUCTION 
Leadership in the educational field seeks to promote training processes in the educational community 
as a whole in such a way that each member of the community can fulfill functions linked to an educational 
improvement [1]. This is why it plays an essential role in all the dynamics that are generated in work 
teams focused on professional development in education and training, and especially in the teaching 
profession. 

Leadership appears in terms of individual qualities that allow a person to influence others to achieve 
goals. or formal or informal results putting into play ethical considerations, visions and values while 
maintaining and improving organizational integrity [2]. Hence, there is a great potential of leadership to 
increase levels of motivation, satisfaction and the training of increasingly competent professionals [3]. 

In this sense, leadership is what gives meaning to this mission by transforming the work environment 
[4], promoting collaboration [5] enabling positive reinforcement [6] and adapting the dynamics to relevant 
and necessary changes [7]. Coming from a reasonable exercise of authority, from the qualities of the 
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leader, from his level of knowledge and from his experience, has an indirect or work-mediated effect [1]. 
Therefore, its exercise transcends the merely organizational and formal to give way to the creation of 
informal networks that revolve around leaders, so it is understood that it arises from a social construction 
[8] that can influence the framework of innovation to long-term organizational growth, consolidation and 
effectiveness [9], organizational flexibility [10] and improvement of educational quality [11]. 

Transformational leadership is one of the most effective leadership models in the field of education and 
training management and is very change-oriented [12]. 

Transformational leadership was raised by Bass [13] as that process by which followers trust, admire 
and respect their leader, and consequently they are motivated to do more than originally expected. Parry 
et al. [14] from Avolio et al. [15] and Bass and Avolio (1994 cited in [14]) describe among others the four 
factors of the transformational leader described in Table 1: Idealized attributes and idealized behaviors, 
inspirational motivation, intellectual stimulation and individualized consideration will be a much admired 
and respected model. 

 
Source: Adaptation of proposal by Parry et al. [14] 

On the other hand, it is considered that a transformational leader will encourage and support innovation 
and will show great consideration for the individual needs of his followers and rely more on vision, 
passion and enthusiasm. It requires social skills and a high level of interpersonal trust, openness and 
group cohesion [4]. 

Many of the above attitudes arise, as Evans points out [16], through engagement with influential 
colleagues within the academic discipline itself, especially with those who play a pivotal role in transition 
and acculturation (understood as reception and adaptation to another culture) in academic life. Kaslow 
et al. [17] consider transformational leadership is justified when a change in the culture and the 
educational and formative climate is desired, ensuring a consistent and comprehensive implementation 
of a competency-based approach. 

Achieving this change implies analyzing, as Barrero et al. point out [18], the professional identity of the 
leader to understand on the one hand how they see themselves within the educational community of 
which they are part and lead and on the other how they understand culturally and professionally their 
performance in it. 

In Higher Education, transformational leaders are needed to fulfil their mission, goals and objectives 
([19]), so Martínez et al. [20] consider that it is necessary to evaluate the leadership styles of members 
of collegiate bodies in order to select and establish training programmes that enable them to improve 
their skills and be examples for their students. 

In the case of teaching teams in Higher Education Institutions in Spain, a leading person is required to 
promote, guide and conform to the team for the development of professional competences that can only 
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be acquired and/or improved through training, exchange, interaction and commitment to the effectiveness 
of teaching. 

In recent years, the presence of women at the head of institutions and key positions in Higher Education 
and in research groups it is increasingly relevant. Policies such as those included in the University 2030 
agenda propose to generate conditions so that more and more women can exercise leadership in the 
University.  

This communication describes the case of Maria (not her real name), a professor of higher education. 
that in times of pandemic has managed to consolidate the work of a teaching team in a university in 
southern Spain. With a professional identity as a teacher and leader, their tasks are oriented towards 
the promotion of activities that contribute to the updating and dynamization of teaching methods in the 
teaching staff of the Team made up of teachers from different departments. Their work has an impact 
on the improvement of teaching in Higher Education. 

2 METHODOLOGY 
The purpose of this study is to describe the implications of the professional identity perceived by a leader 
that in her opinion make possible the exercise of leadership in a teaching team in the area of Health 
Sciences. 

A case study is carried out, a methodology that we consider pertinent for this work because it describes 
and analyzes the characteristics and qualities of a single participant who leads to know the case and its 
interactions [21] where the life story focuses on a singular case [22] that meets as a criterion for an 
intentional selection and voluntary participation to be a woman and exercise some type of leadership in 
area, team or collegiate representative body traditionally led by men. 

2.1 Get to know María through her professional life story 
In order for readers to understand Maria's professional identity, it is essential to delve deeper into your 
professional background, i.e. the decisions, circumstances, and experiences that have shaped your 
current leadership identity in a multidisciplinary teaching team. 

María is a Doctor of Pharmacy and a university professor, with more than 30 years of teaching 
experience in undergraduate and postgraduate courses and other continuing and open training courses. 
During his professional career he has had the opportunity to participate among which the coordination 
meetings and teamwork stand out: pilot experience in the European credit, coordinator of subjects, 
coordinator of teaching innovation projects, coordinator of undergraduate degrees, coordinator of the 
degree quality assurance commission, mentor professor at the university, in addition to participating in 
various accreditation commissions for Bachelor's and Master's degrees and standing committees of the 
faculty. Of reflection on their skills and abilities as well as motivated and convinced that teamwork is 
essential for professional improvement and development, after countless experiences as a teacher, 
makes the decision to lead a group of professors on your faculty because you consider it: 

 ... a necessity. Synergistic action is usually more effective and efficient, enables mutual support, and 
allows joining forces and sharing learning, motivation, objectives and decision-making. The coordination 
work of the teaching teams has an impact on an improvement in the teaching-learning process and 
professional development (CW1). 

From the in-depth interview composed of 41 items used for the collection of information, it is sought on 
this occasion develop a process of reconstruction of the way in which he carries out the exercise of his 
leadership and know what strategies he uses for it. 

According to the proposal of Taylor et al. [23] the analysis of interview information is based on discovery. 
For the categorization into topics, a first approach to the content is carried out through a semantic 
analysis (Figure 1) where common fields are identified [24] on six topics that were categorized: 
Strategies for the exercise of leadership (SFL), Women's Leadership (WL), Educational Improvement 
as a Leadership Objective (EILO), Collaborative Work (CW), Leadership and Use of Technology (LYT), 
Leadership achievements, difficulties and opportunities (LADO). 

For coding, each paragraph was considered a record. Each was numbered progressively, so the 
composition of the records is integrated by two elements: Category code (e.g. SFL) followed by a 
number (e.g. 1) where the first indicates the name of the thematic category and the second the 
registration number within the category (e.g. SFL1). 
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Figure 1. This communication presents some findings that describe and interpret elements of the 

transformational leadership process exercised by this leader. 

2.2 Get to lead and make dynamic the work of a teaching team. Strategies for 
the exercise of leadership (SFL) exercised by this leader 
Leadership is a skill that seeks to influence other people by promoting courses of action through different 
strategies for the achievement of objectives and goals. In this sense, one of the key axes of Mary's 
leadership is to propose through different actions to get the members of your teaching team to walk 
towards a common goal. 

Points out how important it is to develop a group identity that enhances the commitment, trust and 
involvement of each and every member, to guarantee the improvement, viability and permanence in 
time of the teaching team (SFL9). To this end, it raises, among others, some fundamental elements: 

a) Setting priorities, talking and sharing ideas, concerns, emotions (SFL2) 
b) Promote communication and dialogue (SFL13) with the team in a way that serves to inform, know 

and value the opinion of colleagues and fostering a constructive approach (SFL6) 
c) Recognition of work well done (CW1) 
d) Assume mistakes and be tolerant, identify the cause(s), face the situation, learn from failures 

(SFL7) 
e) Involve everyone in the responsibility to develop the teaching activity at the highest level and 

prepare to face new challenges (SFL 10) 
f) Take advantage of the skills of others and, if necessary, give up responsibilities when other 

colleagues have better skills, skills and abilities (CW2)  

2.3 Women's Leadership (WL) 
Especially she considers necessary the incursion of women as leaders of projects in the educational 
field and outside it (WL1) because always, like the work of men, it will be able to contribute to a better 
functioning of the teaching teams and to the obtaining of good results (WL2). 

However, she thinks that women today:  

... find it difficult to access leadership positions which are usually related to social, cultural and/or lifestyle 
aspects. The incorporation of women as project leaders is still scarce, and representation with respect 
to men is inadequate and disproportionate, although in recent years it has been observed an overall 
positive trend that is increasing, which although small is progressive (WL6) 
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On the other hand, it recognizes the existence of values and skills for leadership traditionally associated 
with women that determine a way of leading that can contribute to the proper functioning of teaching 
teams and to the achievement of good results. Among them are: conflict and situation management, 
receptive and participatory attitude, consensus, spirit of group work, perseverance, the emotional 
component, sensitivity, empathy, communication and interpersonal relationships, and the predisposition 
to change (WL2). 

Consider that being a woman does not affect the work done but is personal abilities/abilities/abilities and 
determination those that can determine the success or failure of a work/project (WL5). 

She, as a leader, feels respected and valued by all her peers (LF4) and does not identify major 
differences in the way men and women exercise leadership, work as a team or manage conflict (WL5). 

2.4 Educational Improvement as a Leadership Objective (EILO) 
Undoubtedly, educational improvement is one of the most important purposes of leadership in this area. 
As an orientation for the work of the team she heads, María envisions it: 

…effectively committed to training, lifelong learning and cooperative learning, involved in the 
responsibility of developing their teaching activity at the highest level, and prepared to face new 
challenges (EILO2) 

This orientation will allow all its members not only to acquire better training but also the incorporation of 
active methodologies, activities and continuous and formative evaluation for a teaching at the service of 
the student and of continuous interaction between teachers and students (EILO3). 

As an experience, it exemplifies a recent activity in which it was necessary to plan and develop a course 
in which principles of coordination with other teachers have been applied and that has required a great 
effort, time and dedication to organize it completely, logical and orderly, and above all achieve the 
proposed objectives and the expected learning outcomes. This has allowed him as a leader: 

• Encourage collaborative work for the development of active methodologies and promotion of 
learning evaluation models. 

• Offer better training to teachers on the application of procedures and techniques for the evaluation 
of competences. 

• Advance in the professional teaching skills related to the digital scenario. 
• Contribute to the generation of a better climate of collaborative, dynamic, efficient, effective, 

responsible, and communication work and trust among all participants.  
• Successfully solve situations inherent to problems related to time incompatibility with teaching, 

research or management activity. 

2.5 Collaborative work (CW) 
The search for group identity has a high relationship with collaborative work. And this is, for Mary, a 
necessity that allows effectiveness, efficiency, less effort, greater motivation, better learning, decision 
making and the achievement of objectives (CW9). 

Believes that in education and in any field of social life, the problems/difficulties that arise can hardly be 
solved individually, so the collaboration of others is required so that, with different points of view, 
constructive solutions can be sought and found jointly and consensually (CW5). 

In this sense, after referring to the composition of the teaching team he leads, he considers that: 

... collaborative work between novice and experienced teachers encourages debate, reflection and 
critical analysis of teaching practice itself, promotes consensus and agreements, allows the exchange 
of experiences, methodologies and teaching resources, as well as taking advantage of the diversity of 
the capabilities of colleagues, which contributes to optimization, updating and continuous improvement 
of teacher professional development (CW8). 
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2.6 Leadership and use of technology (LYT) 
The COVID19 pandemic and the vertiginous advance of technology forces any leader to use technology 
and, where appropriate, to promote its improvement both for communication and work with teachers 
and for the development of competence of all team members. 

To do this, María uses and encourages the use of technological tools for different functions: 

…E-mail: convene meetings, transmit information. Google Meet videoconference, SALVE UGR system: 
virtual training activities, team meetings. Forums/Chat: discussion/opinions/reflections. PRADO 
Teaching Support Resource Platform: implement activities for continuous assessment (LYT1). 

Also, use traditional devices such as the cable phone, not forgetting in-person, face-to-face communication. 

2.7 Leadership Achievements, Difficulties and Opportunities (LADO) 
Like every leader, Maria recognizes that in the exercise of leadership she has made an important 
advance in the development of her own abilities, skills and knowledge since the task you perform as a 
leader in the teaching team, allows you to test your abilities and organizational skills, coordination and 
planning as well as discovering personal strengths and weaknesses and trying to improve and optimize 
the work done (LADO13). 

One aspect that makes you feel satisfaction is being able to:  

 … Contribute to a greater and better coordination of teaching work, better team functioning, improve 
relationships of trust between teachers, mutual support and shared learning, team building, recognition 
of the work done (LADO11). 

But working as a leader also poses new challenges, among which are: 

a) Improve intra- and interdepartmental teaching coordination and cooperation, increasing the level 
of commitment, collaboration and active participation (LADO5). 

b) Stay updated on the advances and changes of the knowledge society in response to new social 
demands (LADO7). 

She is critical of her weaknesses and needs as a leader. Therefore, he considers that he needs higher 
levels of self-demand, self-esteem, stress tolerance, patience, encourage motivation, greater ability to 
delegate tasks within the team and greater adaptation to change (LADO13). 

With all this, what she seeks is, as she herself points out: to contribute to the creation of a culture of 
collaboration, assuming the teaching activity as a collective responsibility (LADO12). 

3 CONCLUSIONS 
This study analyzes the construction of the leadership identity of a university professor who is the leader 
of a teaching team. Through a case study, it describes some key aspects that emerge from an in-depth 
interview, including the six topics. that have allowed to know their perceptions and opinions about 
transformational leadership. 

Parry et al.'s study [14] on transformational leadership has shown that the perceived integrity of the 
leader consists in the leader's consideration. that something positive, active, and proactive is being done 
and includes behaviors that encompass collaborative, visionary leadership strategies, development and 
custom. The six key aspects that emerge from the reflections that María makes on her leadership 
exercise in the teaching team, include values and perceptions that guide an integrative and forward-
looking vision for the improvement of educational quality that is only possible through a collaborative 
work where each of the members of the teaching team individually becomes an essential part of the 
proposed objectives. 

For transformational leadership, according to Esquivel et al. [25] the crucial aspects to strengthen 
organizational changes go through transforming the people's lives in terms of attitudes, beliefs, habits, 
thoughts, values, filters and emotions. The opinions and values of Mary that are raised in the different 
topics analyzed are a sign that in her performance as leader of the teaching team not only for her, but 
also for the rest of the team members, are an important asset for the trust that is held and for the 
achievement of the objectives that are proposed. 
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Among other competencies, transformational leaders require communication and critical thinking skills 
([20], [1]) as well as a high social sensitivity. Rather than acknowledging her achievements, Maria takes 
a critical stance on her performance and considers their weaknesses as opportunities for improvement. 
That attitude has allowed him to discover personal strengths but also to improve and optimize their work 
carried out within their multidisciplinary team. 

On the other hand, as Maria explicitly points out, there is no gender condition that limits a woman from 
assuming leadership in educational or other organizations. 

The results briefly highlight experiences that have allowed this leader to achieve team objectives with 
repercussion in the professional development of teachers and evidences some elements that Avolio et 
al. [15] propose in terms of a transformational leader, who are strengthened by the strong commitment 
that Mary has with her companions [16] such as motivation, commitment and vision of the future. 
Likewise, they relate to the contribution of Bolívar et al. [1] regarding her own perception of her 
reasonable exercise of authority, of their own perception of knowledge and experience. 

Finally, it is important to mention that the case of Maria considered for this work as well as her opinions 
and perceptions are unique and not generalizable, by being considered and treated as a case study, 
but they guide those like her who perform transformational leadership tasks in higher education. 
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Abstract 
Bulgaria’s accession into the EU in 2007 created conditions for gradual positive change of the country’s 
image and vision in developing cultural tourism. Regarding Christian cultural heritage, opportunities are 
made to use its potential for promoting of places and historical areas and turning them into symbols of 
cultural memory and a resource for stimulating economic relations and inter-cultural exchange through 
trans-border cooperation. The aim of this paper is to present and comment on significant good practices 
of municipalities in Bulgaria on EU trans-border projects and initiatives of the Council of Europe and the 
EU in South-eastern Europe placing an emphasis on the partnership mechanisms with non-government 
organizations and particular results achieved. The relevance of the topic is determined by the insufficient 
awareness of local traditions and good practices for protecting and promoting of Christian monuments 
as part of the national cultural heritage. Nationwide, this type of heritage stands out in scientific literature 
as a vital spiritual and cultural value, religious tourism is analyzed mainly as a notion and a concept, 
emphasizing its huge potential, but no specific analyses are at hand, there are no systematized 
databases of realized good practices in this thematic area. Methodology. In this research methods of 
analysis and systematization, comparative and problem method, descriptive qualitative method, 
selective review of documents, scientific literature and information sources according to given thematic 
criteria have been used. The paper presents the results of the project “Creating a Model for 
Safeguarding, Socialization and Promotion of Christian Monuments in Bulgaria”, supported by the 
Bulgarian Science Fund at the Ministry of Education and Science. The achieved results can be used in 
the development of awareness and training programs to increase the capacity of local communities in 
the field of cultural tourism. The presented results show that the “constant” negative image of the 
Balkans can be reformulated to some extent thanks to the cultural and historical heritage, which can be 
considered a high value cultural capital, so common projects in this area would make a great contribution 
to the future shaping and maintaining of the positive image of the region in the cultural sphere. 

Keywords: Christian cultural heritage, municipalities, religious tourism, good practices. 

1 INTRODUCTION 
Bulgaria is known for its preserved unique and extremely rich Orthodox Christian cultural heritage - 
medieval basilicas, ancient chapels, Revival churches and monasteries, which are visited by Bulgarian 
and foreign pilgrims and tourists. This huge religious immovable and movable heritage by its status and 
organization includes functioning Orthodox churches, chapels, museum sites divided into functioning 
monasteries and churches and independent museum sites. Responsibilities for its management and 
protection are largely shared between the Bulgarian Orthodox Church /BOC/ and the municipalities in 
the country. 

The purpose of the paper is to present and comment on the implemented good practices of the 
municipalities in the country on cross-border EU projects and initiatives of the Council of Europe and 
the EU in Southeast Europe, emphasizing the mechanisms of partnership with NGOs and the concrete 
results achieved. The relevance of the topic is determined by the insufficient knowledge of local 
traditions and good practices for the preservation and promotion of Christian monuments as part of the 
national cultural heritage. The condition of this cultural treasure today is alarming in terms of preserving 
its authentic vision, highly artistic iconic and mural art and literature. The paper aims to follow the 
developing management and market mechanisms in the conditions of Bulgaria's membership in the EU 
for the implementation of integration between cultural heritage and religious tourism. 

Methodology. In this research methods of analysis and systematization, comparative and problem 
method, descriptive qualitative method, selective review of documents, scientific literature and 
information sources according to given thematic criteria were used. 
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2 EXPOSITION AND RESULTS 
The accession of Bulgaria in 2007 as a member of the European Union creates conditions for a gradual 
positive change in the image and vision of our country in the development of cultural tourism. With 
regard to Christian cultural heritage, opportunities have been created to use its potential to promote 
places and historical territories and turn them into symbols of cultural memory, topos of faith, a resource 
for stimulating economic ties and intercultural exchange through cross-border cooperation. The 
implementation of the large-scale programs and initiatives of the Council of Europe related to the 
principle of common European heritage starts in the South-Eastern European region. In accordance 
with the principles of sustainable development, they are of great importance for creating a common 
cultural environment[1]. Among the priority areas of these programs and initiatives is, of course, the 
development of cultural routes and tourism, as well as the improvement of cooperation between regions 
and municipalities. Nationally, the place of Christian cultural heritage in these processes has so far been 
fragmented and partially considered. This type of heritage stands out in the scientific literature as a 
significant spiritual and cultural value, religious tourism is analyzed mainly as a concept and concept, 
emphasis is placed on its huge potential[2], but there are no specific analyses, systematized databases 
for implemented good practices in this thematic area. One exception is the published in 2014 by Assoc. 
Prof. Dr. Arch. Svobodna Vrancheva collection of research on the Boyana Church, which includes the 
results achieved by the long-standing national project “The Modern City and Preservation of National 
Identity”[3]. In 2021 came out the collection of scientific articles on “Social Invention of Religious Cultural 
Heritage. Good Practices. Shared Experience”[5], where the achieved results of the national project 
“Creating a Model for Preserving, Socialization and Promotion of Christian Monuments in Bulgaria are 
presented. The current paper analyzes and presents public good practices of cooperation between the 
BOC and municipalities in the country emphasizing the partnership mechanisms with NGOs and the 
specific results achieved.  

“Cultural Bridges for Sustainable Regional Development”. In 2012, the Holy Metropolis of Nevrokop 
participated in the implementation of a cross-border EU project, which includes the development of 
religious tourism1. 14 municipalities from Pirin and 5 municipalities from the Republic of Macedonia /now 
the Republic of North Macedonia/ were cooperating in the project. The Institute for Orthodox Values and 
Cultural Development Foundation also participated in the project and in partnership with the Macedonian 
organization Center for Development and Promotion under the Cross-Border Cooperation Program 
under the Instrument for Pre-Accession Assistance (IPA) Bulgaria - Macedonia 2007-2013 project 
“Cultural Bridges”, which includes 20 churches and monasteries in religious tourism in Blagoevgrad 
region, guides, catalogs and routes were prepared for Bulgarian and foreign tourists. The selection of 
the churches that are included in the project was difficult, as in Blagoevgrad region there are over 200 
temples. Churches that have something unique on the one hand, and on the other hand are little known 
were selected. The temples that have been popularized are: the 200-year-old church “St. Archangel 
Michael” in Gotse Delchev, the temples in the villages of Baldevo, Ognyanovo, Dobrotino, Dolen, 
Krupnik, Leshten, Gaitaninovo, Satovcha, as well as those ine Sandanski, Melnik and Yakoruda. Some 
of the activities include shaping the spaces around the churches and monasteries and the areas around 
them by placing new benches and building gazebos for the pilgrims to worship. With regard to the local 
population, the project aims to raise people's awareness of the value and nature of cultural and historical 
heritage as a means of improving the quality of life and to provoke various economic initiatives. The 
training seminars provide an opportunity for the realization of the young generation as a measure against 
the depopulation of the border regions. A tourist guide, a multimedia CD and cards were developed and 
these materials were distributed among all tourism stakeholders in the region in order to increase the 
attendance of local and foreign tourists. 

“The Wonders of Orthodox Religion in Bulgaria and Romania – an Initiative for Pilgrim Tourism 
in the Ruse – Giurgiu Region”. In 2010-2011 the Holy Metropolis of Ruse, together with the Episcopate 
of Giurgiu participated in a cross-border EU project of the Program "Cross-border Cooperation Romania 
– Bulgaria 2007-2013”2. Activities in Bulgaria include the completion of the new building of the monastery 
“St. Dimitar Basarbovski”, located in the Ruse village of Basarbovo, complete renovation, painting and 
furnishing of the church “Transfiguration” in the monastery, construction of a granary, fence and 

 
1 Programa za transgranichno satrudnichestvo po Instrumenta za predprisaedinitelna pomosht (IPA) Bulgaria – Makedonia“ 2007-

2013. // <http://www.ipa-cbc-007.eu > (1 юли 2010) 
[Програма за трансгранично сътрудничество по Инструмента за предприсъединителна помощ (IPA) България – 
Македония“ 2007-2013. // <http://www.ipa-cbc-007.eu > (1 юли 2010)] 

2 Programa za transgranichno satrudnichestvo „Rumania – Bulgaria“ 2007-2013. // <http://www.cbcromaniabulgaria.eu > (1 юли 2010) 
[Програма за трансгранично сътрудничество „Румъния – България“ 2007-2013. //   
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ennoblement of the second rock terrace. The activities in Romania envisage a complete renovation of 
the monastery “St. John of Russia”, located near Giurgiu. Within the project, training seminars were 
organized in Ruse and Giurgiu with the participation of representatives of local cultural and educational 
institutions, university professors, students, pupils. The Romania-Bulgaria Cross-Border Cooperation 
Program was an operational program with European funding for Romania and Bulgaria in the period 
2007-2013. The program supported the development of selected border areas in both Romania and 
Bulgaria. It sought to create a “bridge” between the two countries in order to assist border areas in 
resolving such development issues through cooperation and the promotion of joint solutions. The 
program was funded by the European Regional Development Fund (ERDF) - a structural fund set up to 
support the reduction of disparities between EU regions. The established Bulgarian-Romanian 
cooperation continued in subsequent project initiatives. 

In 2016-2017, with the support of UNESCO under an intergovernmental agreement for international 
assistance, traveling conferences-seminars for the promotion of medieval sites in Northeastern Bulgaria, 
part of the World Heritage, presented by the Madara Horseman and Ivanovo Rock Churches as 
resources for development and valorization of cultural and historical diversity in a combination of 
environment and nature. The main goals are to present a common tourist route and preparation of 
information products for UNESCO sites in Northeast Bulgaria - brochures in five languages, 
development of educational games, exchange of experience between specialists from Bulgaria and 
Romania for protection and promotion of Christian heritage sites. A plenary report is presented by Irina 
Oberlender Tarnovianu of the National Heritage Institute in Bucharest. An example is given of the 
Khorezu Monastery in Romania, which is included in the World Heritage List, for which a management 
plan has been developed by a group of specialists from the Romanian National Heritage Institute[4]. 
Currently, the monastery is one of the main pilgrimage centers in Romania, a widely popular tourist 
destination included in the cultural corridor “Western Trans-Balkan Road” of the Council of Europe 
project – “Cultural Corridors of Southeastern Europe”3. 
"Mala Sveta Gora – the hidden spirit of Sofia". The route has been developed since 2012 within the 
framework of Sofia's candidacy for European Capital of Culture in 2019. A printed information edition in 
English with the same title has been prepared under the project.4 It is dedicated to the Medieval complex 
of 14 monasteries and chapels in the vicinity of Sofia and the surrounding mountains. Unlike the cultural 
heritage of ancient Serdica /today’s Sofia/, which has been heavily popularized for decades, the wealth 
of the Middle Ages is still not well represented. The churches and monasteries of Sofia’s Mala Sveta 
Gora were built around the 13th and 14th centuries and are sites of European importance. The programs 
of the Sofia Municipality "Culture" and "Europe" work primarily for the promotion and restoration of this 
wealth, as they have already started restoration of icons in the German monastery, repair of the roof of 
the church in the Kremikovtsi monastery, and funds have been invested in its strengthening. The 
initiative is part of the project “Mala Sveta Gora – the hidden spirit of Sofia”, which aims to promote the 
complex of monasteries around the capital and its role as a significant cultural heritage, part of the 
European historical heritage. The project is supported by the Sofia Holy Metropolis. The Association of 
Bulgarian Media around the World actively participates in its implementation. The project includes the 
creation of a series of journalistic texts that are published in Bulgarian media around the world. They 
are written in the respective languages of the countries, e.g. Greece, Spain, Italy, Great Britain, 
Germany. Another part of the publications is aimed at journalists from the world media, who have 
correspondent offices in Sofia. Thus, a series of publications about the monasteries of Sofia’s Mala 
Sveta Gora appear in agencies and media such as the Associated Press, AFP, DPA, TASS, the 
Anatolian Agency, all Balkan agencies.5 

3 CONCLUSION 
In national and regional aspect for Southeastern Europe, the commented good practices of cooperation 
between the Bulgarian Orthodox Church and the municipalities on the territory of the country are an 

 
3 Manastirat Horezu. Kulturnite koridori na Yugoiztochna Evropa. // <https://seecorridors.eu/?w_p=20&w_l=1&w_c=7&w_id=150 > 

(1 юли 2010) 
[Манастирът Хорезу. Културните коридори на Югоизточна Европа. // 
<https://seecorridors.eu/?w_p=20&w_l=1&w_c=7&w_id=150 > (1 юли 2010)] 

4 Little Mount Athos. Sofia’s Secluded Spirit. S., 2014 
5 Programa „Evropa“. Mala Sveta gora – skritiyat duh na Sofia. // Evropeyska Sofia prez pogleda na grazhdanite. Izdanie na Fondatsia 

za razvitie na informatsionnoto obshtestvo. S. 2014, s. 28-36 
[Програма „Европа“. Мала Света гора – скритият дух на София // Европейска София през погледа на гражданите. Издание 
на Фондация за развитие на информационното общество. С., 2014, с. 28-36] 
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important part of the changing vision of Bulgaria in the development of cultural tourism. The presented 
results show that the “sustainable” negative image of the Balkans can be reformulated to some extent 
thanks to the cultural and historical heritage. It can be considered a cultural capital of high value, so 
common projects in this area would make a great contribution to the future shaping and maintaining the 
positive image of the region in the cultural sphere. Nationally, the Bulgarian Orthodox Church is the 
owner and custodian of a huge and significant part of the immovable and movable Orthodox Christian 
cultural heritage. It is the subject called to preserve and maintain the holy places, which are not just 
objects of cultural value, but also part of the history, way of life, culture and traditions of our country and 
part of the territories of the Balkan region. This specificity must always be taken into account when 
preparing project concepts, programs, strategies and other initiatives related to the Christian cultural 
heritage. 
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SCP FOUNDATION COMPOSITION STUDY UNDER COVID-19 

S.T. Wei, T.H. Wang 
National Tsing Hua University (TAIWAN) 

Abstract 
Covid-19 is an epidemic which is raging around the world. By the end of June 2021, nearly 4 million 
people have died and nearly 180 million people have been infected. After the outbreak of the variant 
virus Alpha, the Taiwanese government also immediately raised the epidemic alert to the third level from 
May 19, 2021. Schools at all levels have fully changed to online teaching. This measure has had a major 
change and impact on students' learning and teachers' teaching. 

The aim of this research is to create composition through using internet resources as a way to respond 
to composition learning in the era of epidemics. This research adopts qualitative and quantitative 
research methodology. The qualitative research adopts action research, in-depth interviews, and 
participation observation methods; the quantitative research uses the learning motivation and learning 
effectiveness subscales of SCP (Likert five-point scale) for analysis. 

The participants were 58 students from two classes of Sakura Junior High School in Taiwan. The 
research period were 8 weeks and there were two classes a week. Questionnaire surveys are carried 
out before and after teaching, the contents include: learning motivation, learning imagination, learning 
creativity, ability of learning thinking, and learning effectiveness. 

The results of this research found that: 1. SCP online composition learning is helpful for learning 
composition during the epidemic, achieving learning effects even though reducing face-to-face contact. 
2. In the post-epidemic era, the combination of digital transformation and innovative technology 
platforms can facilitate the teaching of teachers and the learning of students. 3. Through SCP network 
composition learning, the learning motivation, learning imagination, learning creativity, learning thinking 
ability, and learning effectiveness are all up to medium to high results, and there is a significant learning 
effect. 

Keywords: Distance Teaching, Internet literature, SCP Foundation. 

1 INTRODUCTION 
Covid-19, which is raging around the world, began to break out in Wuhan, Hubei Province, China in 
December 2019. The WHO declared it a public health emergency of global concern, and the epidemic 
continues to spread globally. This epidemic that endangers humanity has caused more than 4 million 
deaths worldwide and nearly 180 million people infected by the epidemic by July 5th. Since 2019, among 
the prevention and control methods adopted by various countries, the travel bans of various countries, 
the implementation of interventions such as preventing the virus from abroad and implementing 
independent health management of patients or contacts, have effectively reduced the epidemic. Spread 
and spread. 

Therefore, after the outbreak of the Alpha virus in Taiwan, immediately from May 19, 2021, the national 
epidemic alert was raised to the third level. Schools at all levels have changed to online teaching. This 
way of learning, from in-person lectures to online learning, has produced major changes and impacts 
on student learning and teacher teaching. 

Under the global boiling of Covid-19, Europe and the United States are about to be unblocked, but the 
Delta India variant virus has caused a counterattack against the epidemic. In Israel, 50% of those who 
have been vaccinated are still infected, which shows the severity of the epidemic. Here all people stay 
at home, and composition teaching has a severe test in the epidemic era. How to break through the 
traditional integration of the Internet to attract students' interest in learning, promote their learning 
motivation and enhance learning effectiveness will be an important topic. 

In this era of high digital development, due to the popularization of 3C products, a computer or a smart 
phone is available for each person. In this Internet age, the emerging Internet literature has gradually 
eroded the paper-published due to its rapid spread or borderlessness. Signs of traditional literature. 
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Digital literature has long been a forum for new writers to publish in mainland China, and digital literature 
will also be a new trend for teachers to teach composition and writing skills in the future. 

The SCP Foundation (Secure Contain Protect Foundation) is a community website that provides a place 
for people who are interested in literary creation to communicate together. The creators of this website 
can come from all over the world and create novels online. They can be independent creation, 
collaborative writing, or online secondary creation or solitaire mode. This foundation is a fictitious secret 
agent organization that originated in the United States. It is a multinational website community platform. 
The responsibility of this organization is to search for, capture, contain, and safely protect supernatural 
objects. These supernatural objects, and the works of the creators of website literature. 

This organization and the characters in these creations are a mysterious organization that violates 
nature and controls them. The advantage of the SCP Foundation's collective cultural creation is that its 
information and collaboration can be browsed by people, so it has a large number of users and an online 
network community with a huge amount of content (Patricia Sawin, 2017). This network has established 
an online community, allowing this digital community to break through the limitations of space and time. 
Its members can be said to be all over the world. The members of the website can read and 
communicate and create by loving the articles in the community. Together, we build an online digital 
community. According to this, literary creation can also be cross-border, cross-domain, and quickly 
formed in a fictional world. The creators use a scientific tone to defend the survival of mankind, deal with 
the threats of supernatural creatures to mankind, and protect mankind. 

In this era of epidemics, for composition teaching, when there is no guidance from the opposite person, 
distance teaching is used to combine online literature creation to inspire students' writing creativity and 
make them seek more valuable literary creation outlets. The purpose of this research is to use the SCP 
Foundation's collective cultural creation to replace traditional composition teaching, and to learn 
composition through online literature in the epidemic era. Therefore, in the case of using network 
collaboration to learn writing, explore whether the use of network collaboration can break through 
traditional composition teaching and promote students' motivation to learn composition. In summary, 
this article will explore the following questions: (1) What is the feasibility for students to learn composition 
through "SCP collective cultural and creative teaching" in the era of the epidemic? (2) In the era of 
epidemic situation, teachers and students use "SCP collective cultural and creative teaching", what is 
the effect of learning composition? (3) In the era of the epidemic, what is the motivation and effectiveness 
of students' learning after using "SCP Cultural and Creative Teaching"? 

1.1 Distance Teaching 
The teaching method using online learning is a remote teaching model. The history of distance education 
has been more than 150 years up to now. In the early 1970s, Britain first opened up universities to set 
up universities, which led to an increasing number of schools adopting distance education. Distance 
teaching is a proper planning and design in advance. Through the dissemination of electronic media, 
teachers and students connect in different time and space, and conduct teaching behaviors (Moore, 
1999). This method can break through the distance and limitation of time and space between the learner 
and the teacher through video conference or audio conference to meet the needs of learners. This kind 
of teaching method is highly effective, interactive, Features of high quality and high efficiency. (Moore & 
Keatsley, Zhao Meisheng and Chen Yao controversy, 1999: Shen Zhongwei, 2008). 

1.2 Internet Literature 
In the 1990s, Internet literature became a new global literary creation. The first Chinese novel on the 
Internet was "Struggle and Peace" published by Shaojun in 1991. This work was published on a Chinese 
website in the United States (Sun Zhiben, 2003). Li Shunxing (2009) believes that online literature began 
to appear in 1996. Internet literature is literary works published on the computer network as a carrier. 
The creators are usually Internet writers and Internet writers. Generally speaking, online literature is 
equal, and everyone can be a creator or a reader. The form of online literature is mostly novels. Xu 
Beiwei (2006) believes that the form of novels based on literature and the Internet is a form of online 
novels. But in online literature, there are also poems and proses. 

Research has also found that the use of digital technology has enabled junior high school students to 
use the authoring tools of the hypermedia authoring system to create webpages, showing statistically 
significant differences in content, layout, structure and links (Chang et al., 2007). Research shows that 
some students clearly stated that they prefer technology-mediated writing activities, rather than using 
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printed instructions and assignments for learning (Howell et al., 2017; Jocius, 2013; Peterson & McClay, 
2012). 

For students who can actively participate in teaching activities, because motivation drives them to learn, 
they have feelings for the activity, and can engage in cognition and have an effect on reaction ability 
(Malloy, Marinak, Gambrell and Mazzoni, 2013; McGeown , Warhurst, Norgate and Duncan, 2016). 
Because the writing ability is high or low, depending on personal qualifications, through digital learning 
and co-creation and collaboration, it is possible to cooperate with different groups of members in groups, 
and in the encouragement and interaction of peers, make the guests in the writing classroom also Be 
able to become the protagonist, move towards a common goal and achieve results. Under this teaching 
method, the laggards can often be promoted and achieve win-win results. 

1.3 Secure Contain Protect Foundation 
This is a collaborative and creative website based on scientific language. It is to protect the earth and 
mankind. This fictional world is composed of urban legends, science fiction, and horror novels. The SCP 
Foundation is the abbreviation of Secure Contain Protect Foundation, which emphasizes that under the 
laws of nature, it is the last fortress of security in this rapidly collapsing world (Patricia Sawin, 2017). It 
is a large-scale Internet-based fiction work created by the West, with authors spread all over the world. 
It is a "relay novel" of collective creation. It is created using scientific language, which is motivated by a 
collaborative creative writing website that protects humans and the planet. It is a fictitious spy 
organization, the leader of the Internet Solitaire novel of the same name. It is also a transnational secret 
organization responsible for searching for and containing various individuals, places or objects with 
anomalous properties (collectively referred to as "anomalies"). This online community has established 
a legendary complex, specializing in the creation of weird and horrible novels (Patricia Sawin, 2017). Its 
purpose is "Secure", "Contain" and "Protect". 

The SCP Foundation's writing mode is different from the traditional, and it is a collective creation mode 
that subverts the tradition. With the increase in the rate of information interaction between people and 
the expansion of the scope of information interaction brought about by the Internet, a collective literary 
creation model different from the traditional individualized literary creation model has emerged in the 
field of literary creation (Mao Binbin, 2018). The purpose of this creative writing website is to imitate a 
database, which contains a highly secret organization called the SCP Foundation, which is created and 
maintained by the Foundation (Patricia Sawin, 2017). 

2 METHODOLOGY 

2.1 Research design 
It is targeted at Yingying Junior High School in the northern Taoyuan area. I would like to explore the 
use of the composition study of the SCP Foundation's online platform and community website under the 
raging Covid-19 epidemic. In order to break the dilemma of not being able to face-to-face, one-to-one 
teaching, and to improve the effectiveness of students' writing learning. The inconvenience and 
difficulties caused by time and distance in human learning can be greatly improved through online 
learning. There are 3 classes in the experimental group. 1 Chinese language teacher and 7th grade 2 
classes, a total of 58 students, eight-week experiment course, 2 sessions 1 day a week. After the end, 
the 3 classes of the experimental group used SCP creation to improve composition study visits, a total 
of 58 students. 

2.2 Teaching Activity Design 
This experimental study takes 7th grade students as the research object. In terms of teaching methods, 
distance teaching methods are used to teach students composition. During the creative process, lead 
students to the SCP Foundation website, and after learning the works of others, create SCP works in a 
collaborative way. In development activities, use group online discussions, register accounts online, and 
upload works for submission. In the comprehensive activities, each group published SCP creations in 
the form of briefings. 
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2.3 Research Tools 

2.3.1 SCP Foundation website 
This is an online community platform consisting of sixteen official websites and five informal websites, 
and a writing platform built by a group of internet enthusiasts. He is open-ended, and people from all 
over the world can participate. There is no limit to the distance and time difference of time and space, 
and the network knows no borders, which just shows this advantage. In this website, by registering and 
logging in, there are five basic project introductions on the homepage, namely SCP series, library, 
foundation story, background setting, and guidance. Each project visited has a detailed introduction to 
guide everyone to use and understand the operation of the foundation. In the contribution section of the 
creator, you can enter the guide page, which has detailed instructions to teach the creator how to write 
an SCP, which is helpful for novices to get started. 

  
Figure 4-1 Foundation substations Figure 4-2 Chinese Traditional Website 

  
Figure 4-3 Registered member Figure 4-4 Series introduction 

  
Figure 4-5 Foundation story introduction Figure 4-6 Foundation background setting 
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Figure 4-7 Example of online registration Figure 4-8 Writing template teaching 

   
Figure 4-9 Appreciation of works Figure 4-10 Article discussion area 

2.3.2 Composition Distance Teaching 
Use the online literature platform to learn composition creation and publication. When the global Internet 
of the global village reaches, it can cross time and space, break the regional concept, and create on the 
online learning platform without time difference, so as to enhance students' writing opportunities and 
strive to improve student writing For the performance of cultural creation. This is a combination of digital 
transformation and innovative technology platforms in the post-epidemic era. According to this learning 
method, it is convenient for teachers to teach and students to learn. It is recommended that teachers 
make extensive use of online literature collaboration to change the traditional teaching mode. Innovative 
writing methods, combined with online literature application platforms, enhance students' writing ability, 
broaden students' creation knowledge and broaden their insights, and enhance the height, writing level 
and level of literary creation, and develop its diversified publication channels and capture more 
diversified and advantages Creative opportunity. 

2.3.3 Interviews on learning motivation and learning effectiveness 
Using SCP Foundation (Secure Contain Protect Foundation) to break through traditional composition 
teaching in collective cultural creation, teachers are encouraged to combine the three-level alert of the 
epidemic and give consideration to students' creativity in composition creation. After the composition 
distance learning online, in the situation where face-to-face discussion and guidance are not possible, 
conduct online distance interviews with students. 

2.4 Data analysis and processing 

2.4.1 Qualitative Research 

A. SCP Cultural and Creative Works Introduction 
It is divided into several levels, such as: safe, easy and safe to contain, such as: SCP-2783's silent elegy 
dedicated to a certain mechanical goddess. Euclid, difficult to grade or predict. Such as: SCP-096 shy 
people. Keter, it is extremely difficult to contain or the cost of containment is high. Such as: SCP-058 
Heart of Darkness. Neutralized was added in the later stage of creation, and it was invalidated. 
Explained, the level has been explained. 
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B. Use of SCP website resources 

Teach students how to register as a member, lead students to visit the website, lead students to use 
and inquire, appreciate SCP works, and guide students to participate in the discussion of works. In the 
end, the students grouped together the works of the SCP Foundation and submitted their works online 
to complete the creation. 

C. Learning Motivation and Learning Effect of SCP Composition Course 
1 Interviews on learning motivation and learning effectiveness 

The researcher conducted interviews on learning motivation and learning effectiveness for the 
two classes of students. 

2 In-depth interview method 
Based on the SCP collective creation teaching, questionnaires and online interviews were 
conducted with class students to understand their writing teaching experience.  

3 Interview data analysis 
The researcher will participate in the interviews: For example, students use codes and number 
them with numbers 1, 2, and 3. 

3 RESULTS 

3.1 Application of SCP Foundation's cultural creation, which is different from 
traditional composition 

ª How to publish SCP student articles 

The SCP Foundation has a certain text format and scoring module in format and layout, and a basic 
project template on the website for creators to create based on this template. Put the created work in 
the sandbox page, then go to the draft and evaluation area, and paste your hyperlink. In addition, it has 
steps for publishing original SCP works to the SCP database, or posting the work on the Foundation 
Story. There are three ways to publish. The SCP Foundation is a completely open writing platform. 
Everyone can become the creator of this foundation. It has a strict writing format. The elements that 
must be included in this novel are item number, item level, special containment measures, description, 
etc. The author's creation must be precise, concise and professional, and the work must be novel and 
interesting enough to be accepted. 

3.2 The feasibility of applying SCP Foundation's collective cultural creativity 
in composition learning 

A. Wide range of materials 
When setting a topic in traditional composition teaching, students are limited in finding relevant 
examples. You can find relevant sample essays from books, newspapers and magazines. But through 
the composition written on the SCP website, it is easy to search for a lot of sample essays on the 
website. 

B. Various forms 

In the story creation of the SCP Foundation, the Foundation requires certain writing templates, especially 
certain terms, key items, and specifications. This method is a bit like mathematical formulas or scientific 
experiments with certain norms to follow. The advantage of this is that it can remind students of the 
direction of thinking, imagination and creation in each project, and what elements need to be included 
in a good story, which can guide students on how to complete the detailed requirements in writing and 
foundation stories. . Therefore, the story writing template of the SCP Foundation can clearly plan the 
basic mode of student writing, guide the creative policy, list the elements of creation, and he stipulates 
that the article should contain some elements, so that students can clearly grasp the article writing 
Technique. 
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C. Escape the essay norm 

The story content of the SCP Foundation breaks through the traditional framework. Generally, no matter 
what the topic is, the composition written must be in the traditional consciousness, concept, city, 
experience, social pattern, economic activities, scientific knowledge, customs, and customs of human 
society. There is a certain amount of common sense and norms under political issues, rules and 
regulations, and natural laws. However, the creation of the story content of the SCP Foundation can 
completely break through all the rules and regulations within the scope of human experience and 
knowledge. The creator can rely on his imagination, without limitation, and without being bound by 
reality, and can create works of his own mind freely. 

D. Improve writing confidence 

The advantage of this is that students who do not create dark literature can relieve his fear of 
composition. Because any work he came up with that violated human life experience and other norms 
would not be regarded as wrong writing. This is a great encouragement for being a student with poor 
ability. He can produce great inspiration and make students confident. 

E. Many readers 

The story of the SCP Foundation has the content of the story introduced by the Internet celebrities and 
is made into an animation to share. On YouTube, it is subscribed and watched by a large audience. In 
addition, there are also SCP micro movies, live-action short films, and movie short films.The launch of 
animation is available for the public to appreciate, so there are many readers. 

3.3 The Influence of SCP Composition Teaching on Learning Motivation 
This research uses online literature learning methods to create essays in order to meet the essay 
learning in the epidemic era. In this online learning transformation, make good use of the SCP 
Foundation's creative model, use the existing online platform as the creative stage, arouse students' 
interest in writing, and see that literary writers and traditional writers have a completely different future 
path. SCP Internet literature can improve academic motivation and provide a different literary path in 
the future.  
Interview questionnaire using SCP Foundation's collective cultural creation to enhance students' 
learning and creation.The students think that the advantages of the collective creation model of Internet 
literature outweigh the disadvantages. 58 students mentioned various advantages, and only 46.91% of 
the students think there are no disadvantages. 53.08% of students put forward shortcomings. 86.42% 
said they liked it, fortunately 3.7%, and 3.7% who did not comment. Only 6.17% said they did not like it. 
90.12% of students think it is helpful, 2.47% are good, and 7.41% of students think it is not helpful. 

4 CONCLUSIONS 

4.1 SCP's influence on the feasibility of composition learning 
Use the online literature platform to learn composition creation and publication. When the global Internet 
of the global village reaches, it can cross time and space, break the regional concept, and create on the 
online learning platform without time difference, so as to enhance students' writing opportunities and 
strive to improve student writing for the performance of cultural creation. This is a combination of digital 
transformation and innovative technology platforms in the post-epidemic era. According to this learning 
method, it is convenient for teachers to teach and students to learn. 

The research results show that the use of online literature platform to create, the subject is novel and 
diverse, the creation is broad and free, the imagination is infinitely interesting, the writing is free and 
unrestrained, and the creative mode is collaborative and co-constructed in the creation and acquisition 
of materials, which greatly breaks the traditional composition teaching. In this way, using the composition 
teaching model of the online writing platform, learning online is in line with the teaching and learning of 
the epidemic era. 

4.2 SCP's learning of essays by teachers and students during the epidemic 
SCP is developed in the background of the Internet, and its social interaction method is that users will 
read articles from the perspective of "in the universe." Then readers and authors can see and appreciate 

1281



 

 

the world from a macro perspective. Based on the existence of SCP and the success it has achieved, it 
demonstrates the influence of the Internet on community building and social interaction, which is 
foreseeable to completely change the direction of literary development in the future. 
Taking the SCP Foundation (Secure Contain Protect Foundation) collective cultural creation as an 
example, it encourages teachers to combine the three levels of epidemic alertness and take into account 
the creativity of students’ composition creation. Under the circumstances that face-to-face discussion 
and guidance are not possible, the teaching connotation remains Adhere to liveliness and liveliness, 
and use the advantages of the Internet to create a motivation and atmosphere for students to be willing 
to write with innovative, creative, and creative online literature and collective creative methods, and 
cultivate the spirit of personal creation and teamwork. Positive learning energy and online literature 
writer learning community. 

4.3 SCP's influence on learning motivation and learning effectiveness 
After the test students received the "SCP Collective Cultural and Creative Teaching", there was a 
significant difference in the pre- and post-test scores of the SCP Learning Motivation and Learning 
Outcome Scale. Using the SCP collective cultural and creative model, the learning process and 
effectiveness are both good Obvious effect to high. 

At the same time of collaboration, discussion in class is just like the comment function in SCP, and you 
can give opinions, comments, and receive feedback on works. This is in line with the research results 
of C, Williams, S. Beam Computers & Education (2019) that students are very keen to read and write in 
the myMoment program, and this result coincides with SCP's network collaboration function. 

4.4 Suggest 
It can be seen from this research that tutoring and learning based on online literature submission can 
replace the supportive role of parents and the feedback of teachers to accompany them, inspiring them 
to grow into writers themselves. Based on this, teachers are recommended to implement a combination 
of digital online composition, create a writing atmosphere, cultivate students’ team spirit, build a positive 
energy writing community, and use the Internet with innovative, creative, and cost-effective online 
literature and collective cultural creation. Enhance students' writing opportunities and work hard to 
improve students' writing and creative performance. 
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Abstract

All over the world, huge investments are being made in various technologies for learning in schools. As a
consequence, educational leaders and educators are seeking out how to best implement these
technologies to support classroom practice with the intention to improve the effectiveness of teaching
and increase learning. It is thus important to know how such an implementation can be carried out if we
want the technologies to be adopted and used successfully. This study explores two different
methodologies for implementing an adaptive learning game in the English as a second language (ESL)
classroom in primary school in Sweden. 

The study is based on observations of two different implementation processes (A and B) of an adaptive
learning game in schools in Sweden. In total, 13 schools and 619 students participated. In process A,
there were seven schools and 430 students. In process B, there were six schools and 189 students. We
focus on finding premises that affect the implementation process. Also, to investigate which methodology
resulted in the highest number of active users of the learning game. We use log data generated by the
learning game which shows the number of active users. The data for this study has been collected within
a larger project developing personalised learning technologies (iread-project.eu).

As a result of the analysis, the following four premises were found to affect the implementation process:
recruitment, time frame, responsibility and scheduling. Those four premises were different for process A
and process B. The methodology for the premises was the same for all the participants in process A and
a different methodology was used for all the participants in process B. When studying the number of
active users in process A and B, we can see that the two different methodologies generated different
results. Process A generated 238 students (n=430) who were active users, whereas process B
generated 154 students (n=189) who were active users. This means that process A resulted in 55% of
active users compared to 81% in process B. Our study shows that the methodology used when
implementing a technology in school has a great impact on the actual usage in the classroom.

Keywords: Methodologies, implementation, technologies, learning games, classroom practice.
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SCIENCE POPULARIZATION IN RUSSIA. CRUCIAL TASKS AND 
PROSPECTS 

N.P. Parkhitko, A.I. Penzina 
RUDN University (RUSSIAN FEDERATION) 

Abstract 
As is well known, development of new communication technologies leads to the globalization in many 
aspects, including education. The dependence of modern education on new media is determined on the 
increasing number of web-sites, blogs and accounts of universities, colleges and private schools in 
social media, for instance Facebook and Instagram. One of the reasons to capture the attention of 
internet-audience is the following indicator: audience of social media is primarily presented by youth, i.e. 
potential applicants and students. Moreover, international environment of the university enhances its 
prestige and ensures the highest ratings in such reputable sources as QS World University Ranking.  
Live broadcasts of the academic community on the site of the international multimedia press center 
"Russia Today" is the vital example of the scientific knowledge dissemination among a wide audience. 
Members of the Russian Academy of Sciences invited Russian scientists to the discussion, who 
analyzed both medical aspect of the pandemic and the impact of the epidemiological situation on the 
economy, social sphere and even the psychological state of the Russian population. The 
interdisciplinary approach in this case allows us to give a complete scientifically based assessment of 
the academic community.  

The achievements of Russian scientists were distinguished by the head of state. Russian President 
Vladimir Putin has declared 2021 the Year of Science and Technology. It is planned that events of the 
second part of 2021 held in Russia, will include those aimed at popularizing science and higher 
education in the country. 

The article analyzes relevant processes taking place in both Russian society and government in 2021 – 
the second “pandemic” year. The most important area of activity is the coordination of efforts for scientific 
education and promotion of scientific knowledge across the country with the involvement of the forces 
and capabilities of research institutions, universities, industrial and technological organizations, as well 
as the community of science popularizers and scientific foundations. The government's activities are 
aimed at forming an idea in public opinion about the scientific picture of the surrounding world as an 
integral part of the general culture, explaining to society the role of science in the modern world and its 
impact on people's lives, increasing the prestige and social attractiveness of research work, increasing 
the level of natural science and humanities education of school and university graduates. Methods of 
research used in the article – method of analysis, method of statistics and method of systematization. 
The scientific goal of the research – to prove that Russia is ready to consider and support the initiatives 
of the scientific and educational community in the field of promoting scientific knowledge. 

Keywords: Higher education, Mass Media, science, popularization, Russia, government, initiatives.  

1 INTRODUCTION 
In 2020, the demand for science increased against the background of the global coronavirus pandemic 
impact on all spheres of human life. A lot of materials on the virology, immunology and medicine topics 
have appeared in the mass media. And the number of scientific articles and publications devoted to the 
new virus was growing every month. Some foreign researchers have noted that the number of articles 
in open access has increased, which changes the usual concepts of the scientific knowledge 
dissemination.  This is due to the audience's interest in the problem of the coronavirus infection spread 
and its consequences from a scientific point of view. At the same time, the attention to open access 
articles in social networks was significantly higher [1]. On the vivid example of virologic aspect and the 
impact of the pandemic on various spheres of human life, including economics, politics, public relations, 
this research is devoted to the issue of science relevance and methods of its popularization in Russia.  

As for Russia, an illustrative example of the scientific knowledge dissemination among a wide audience 
was the live broadcasts of the academic community on the site of the international multimedia press 
center "Russia Today" [2]. Members of the Russian Academy of Sciences invited Russian scientists to 
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the discussion, who analyzed not only the medical aspect of the pandemic, but also the impact of the 
epidemiological situation on the economy, social sphere and even the psychological state of the Russian 
population. The interdisciplinary approach in this case allows us to give a complete scientifically based 
assessment of the academic community.  

The achievements of Russian scientists were noticed the head of state. Russian President Vladimir 
Putin has declared 2021 the Year of Science and Technology. It is planned that events aimed at 
popularizing science in the country will be held in Russia during the whole year [3]. 

Surely the attention of the country's leadership to the problems of science is also directed to the 
development of the main stages of higher education. Thus, the proposals of the rector of the main 
university of the country – Mikhail Lomonosov Moscow State University – on the establishment of a 
branch of the Moscow State University in the science city of Sarov – the center for nuclear Technologies 
of Russia were supported. On September 1, 2021, the branch of MSU-Sarov opened its doors to the 
first undergraduates [4]. 

A significant fact is that information about the branch was distributed not only on the official website of 
the university, but also in the mass media, in particular on the popular scientific portal "Scientific Russia" 
[5]. This reflects the tendency to strengthen the connection between science and education, in the 
context of their mutual development, and also indicates the specifics of the functionality of modern 
popular science media. 

The popularization of science in the mass media is more significant than ever. According to the results 
of a survey conducted by Russian scientists, about 64% of respondents are interested in scientific 
achievements. At the same time, this interest is most characteristic of the older generation (72% of 
respondents over 65 years old) and people with higher education (73%) [6]. 

2 SCIENCE AND LIFE IN RUSSIA. MUTUAL INFLUENCE 
In February 2020, the All-Russian Center for the Study of Public Opinion (in Russian – VTSIOM) 
presented data on the impact of science on the life of our country, as well as on the areas in which 
Russian science, according to Russian citizens, occupies a leading position. 

Over the past two decades science has had a positive impact on the life of the state - 63% of Russians 
believe so. The sphere of higher education is also recognized as having a positive impact (54 %). 49 % 
of respondents are sure that science is a condition for progress: over the past 30 years, this opinion has 
strengthened in society (in 1989, only 26 % thought so). Also, science is primarily associated with useful 
discoveries (44 %), the multiplication of knowledge (38 %) and hard work (31 %). The share of those 
who agree that science is a means of transforming the world has doubled (13% - in 1989, 29% - in 
2020). The prestige of science in the perception of Russians has also grown: if in 1989 science was 
considered as a means to take a good place in society by 4 % of our compatriots, then in 2020 it was 
already 17 % [7]. 

These data can be associated with the increased role of science in society and the understanding of 
this role by the state. And here the popularization of science is of particular importance - the process of 
spreading scientific knowledge in a modern and accessible form for a wide audience. The Russian 
researcher N. V. Sukhenko notes that the popularization of science can affect both the whole society 
and its part, for example, young people, whose spiritual climate determines the future of any country [8]. 

The popularization of science is a way of communication between scientists and the part of society that 
is not engaged in science or is engaged, but not in this, highly specialized problem. In the second case, 
we are talking about a certain misunderstanding between representatives of various scientific 
specialties. It is hard to disagree with S. L. Strashnov, who believes that " any publications, programs, 
headings, materials addressed to people who do not have special training in this field should be 
considered popular science. Even academics find themselves in this situation when they receive 
information from "foreign territory". <...> And the popularizer acts as an intermediary between 
intellectuals and laymen of this field of knowledge"[9]. 

The channels of science popularization in modern society are: popular science publishing, mass media, 
radio, television, Internet sites and social networks, universities, scientific institutions, museums, 
libraries and other cultural institutions (for example, planetariums and zoos), institutions of additional 
education, partly literature and art, and even the games and entertainment industry. 
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3 FORMS AND METHODS OF SCIENCE POPULARIZATION IN RUSSIA 
Forms of science promoting in the society are popular science literature, memoirs and biographical 
publications, popular science programs on radio and TV, popular science websites, popular science 
posts on social networks, popular science lectures, science festivals and other public events (All-
Russian Geographical Dictation, Open Laboratory, etc.), contests, quizzes, quests and Olympiads for 
schoolchildren and students, works of literature and art that recreate the images of scientists, as well as 
children's play sets (for example, "Young Chemist"). 

Each form of science popularization requires specialists of a certain qualification. The most familiar form 
for society is popular science articles in newspapers and magazines, which also have their own website 
on the Internet and are distributed in electronic form. Let's start with traditional journalism. 

A popular science article must meet several criteria: accessibility of the presentation, factual (distortion 
of scientific facts is unacceptable), liveliness and entertaining presentation, good literary language. 
Among the factors that reduce the effectiveness of popularization activities and complicate the 
perception of popular science literature are the following: formalized language; lack of clarity of 
presentation; insufficient accessibility of presentation; underdeveloped figurative base of presentation. 
These indicators were obtained as a result of a study conducted by the Physical Society of the 
Netherlands [10]. 

In the last decade, there have been groups in social networks that also have the goal of popularizing 
science. They are often initiated by large publishing houses, universities and academic institutions. 
Popular science posts can be considered as a special genre of Internet journalism. 

There is a certain field of activity that requires specific competencies in scientific communication. This 
is scientific journalism, focused specifically on the popularization of scientific knowledge in society. 
Meanwhile, there are very few special educational programs in scientific journalism. The training of 
scientific journalists could be carried out along two educational vectors:  

1 Master's program "Scientific Journalism" at the Faculty of Journalism for bachelors or specialists, 
with an emphasis on teaching on the basics of natural science and social and humanitarian 
knowledge; 

2 The program of professional retraining "Scientific Journalism" for researchers and university 
teachers, with an emphasis on the practice of journalism (including Internet journalism, radio and 
television journalism). 

The first educational direction can be implemented at the faculties of journalism, the second-both at the 
natural science and socio-humanitarian faculties (universities): archaeology needs to be popularized no 
less than physics or chemistry. Attempts to create such educational trajectories (Master's program in 
scientific journalism, special courses, summer schools in scientific communication) have already been 
made (Faculty of Journalism of Lomonosov Moscow State University; MGIMO; HSE; Olga Andreeva's 
School of Scientific Journalism), but this educational direction is still far from being fully institutionalized.  

Within the framework of educational programs, great importance should be paid to the ethical aspect 
when creating a popular scientific text. Let's focus on some of them:  

- Increased responsibility of a journalist for reporting distorted information; 
- Approval of the material as a mandatory stage of preparation 

The journalistic codes of different editions and different countries do not agree on the need to coordinate 
the journalistic text with the sources of information. For example, the ethical codec of The Guardian 
publication states that "the general rule for reviewing materials is that no one should be allowed to review 
the material before its publication." However, in the case of writing an article on a specific scientific topic, 
a journalist should most often neglect this rule in favor of the quality of the final material, since, initially 
not being in an expert position, he cannot be responsible for correctly transmitting information about any 
scientific discovery or phenomenon. 

- Impossibility of relevant transfer of meanings when simplifying 

One of the specific functions of popular science journalism is the translation from the language of science 
into a language that is understandable to a mass audience. In carrying out this task, the journalist resorts 
to the use of metaphors, comparisons, analogies and tries to simplify the phenomena described by him. 
Science, especially at the research stage, is characterized by uncertainty, ambiguity of formulations, 
while the media (both popular and high-quality publications) tend to excessive generalizations. Thus, 
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there is a distortion of information even on the pages of such publications that have their own 
departments of science, such as "Rossiyskaya Gazeta" ("Scientists have found a simple way to reduce 
a brain tumor"), "Novaya Gazeta" ("Scientists have found a habitable planet near the Sun"), etc. 

Thus, the tendency to simplify, the refusal to coordinate texts and the lack of scientific journalism 
understanding as a sphere where it is necessary to adhere to the standards of objectivity, balance, and 
verification of information leads to a decrease in the quality of popular science content [11]. 

4 SCIENCE POPULARIZATION AND SCIENCE JOURNALISM IN RUSSIA. 
COMMUNICATIVE PRINCIPLES 

Despite the growing interest in science on a huge part of the Russian society, there is an underestimation 
of the role and place of scientific communicators on scientific community and some research institutes. 
As a result we can detect the inability of scientists to build personal "scientific" nonsense and position 
scientific products and ideas, the lack of skills of self-presentation and presentation of their 
developments and discoveries to the broad masses, the inability and(or) unwillingness to create the 
social capital of a scientific product. These factors, in the end, can lead to a decrease in the level of 
investment in scientific research, a decrease in the level of confidence in the branches of science in 
society, an outflow of qualified staff. 

Separately, it is necessary to note the process of legitimizing the status of a scientific journalist, which 
is closely related to his previous education and belonging to the academic sphere. On the one hand, the 
media prefer to hire people with education and scientific degrees in the field of natural sciences: physics, 
chemistry, biology. On the other hand, our study showed that scientists are more open to interacting 
with journalists who have a natural science background, rather than education in the field of social 
sciences and humanities. That is, the professional role of a scientific journalist is closely connected with 
symbolic capital provided with appropriate education and work experience. This tradition can be 
described in the terminology of models of popularization of science developed by the Italian sociologist 
Massimo Bucchi [13] - the primitive model assumes the epistemic hegemony of scientists in the field of 
Popular Science, determining the forms, volumes and ideology of the translation of scientific knowledge 
to a wide audience. Naturally, the possession of symbolic capital in the form of scientific degrees in the 
field of natural sciences gave an advantage in the field of popular science media, since it legitimized the 
expert status of its owner. Therefore, until recently, most of the scientific departments of Russian 
publications were completed by graduates of graduate schools of leading universities and academic 
institutions of the country. 

Only with the emergence of new popular science media, where the concept of edutainment is combined 
with the model of dialogue and Popular Science, the dominance of people with a natural science 
education began to decline: humanitarian scientists and professional journalists are forming a new 
model of scientific journalism. The expert position of a scientific journalist consists in the knowledge and 
practical ability to select and adapt relevant scientific knowledge for a wide audience of "amateurs". That 
is, a scientific journalist is able to work with specialized academic knowledge, distinguishing it from other 
types of knowledge ("folk", "pseudoscientific") and semantically turn this knowledge into understandable 
for people who are not included in highly specialized scientific discourses. This creates tension in the 
prospects and opportunities for the professionalization of scientific journalism. First, scientific journalists 
invade the sphere of production and evaluation of the quality of scientific knowledge, which is usually 
the privilege of experts in a particular scientific field. 

Secondly, scientific journalists actively influence the public image of science, giving characteristics both 
to individual studies and participating in the formation of the current agenda - constructing and 
verbalizing thematic requests from the public and stakeholders to the academic community. The 
medialization of scientific knowledge concerns not only its popularization as inclusion in the sphere of 
pop culture, but also affects the decision-making on the development or termination of funding for a 
particular area of scientific research. After all, from the point of view of the academic community, 
government officials, representatives of grant-giving funds are most often amateurs who require the 
translation of scientific knowledge into a bureaucratic language. 

Thirdly, scientific journalists change the semantics of scientific discourse, adapting it to the perception 
of a non-professional audience, unwittingly questioning the validity of a specialized scientific language. 
Our research has shown that both popularizing scientists and scientific journalists find it difficult to give 
a detailed meaningful comment on the practices and principles of the reorganization of scientific 
discourse in the context of media. Scientific journalists point out the complexity of their role as an 
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interpreter of scientific knowledge and its adaptation to the possibilities of perception by a wide audience: 
"A scientific journalist is always" between a rock and an anvil "in order to convey it popularly and not to 
lie" (editor of a popular scientific publication). Professional risks of scientific journalism are associated 
with the possibility of distorting the information received from scientists-the danger of "misrepresenting" 
scientific knowledge. Scientific journalists have stated that not all scientific disciplines can be 
popularized: in the case of mathematics and other forms of "abstract knowledge", it is difficult to find 
suitable metaphors and create an exciting story around messages from these disciplines. 

The problem of institutionalization of scientific communications branch and the training of highly qualified 
scientific personnel who meet the requirements of independently established educational standards of 
higher education, science communicators and scientific journalists who are able to transform scientific 
knowledge into understandable messages for a wide target audience comes to the fore [12]. 

Universities have already assessed the relevance and value potential of training specialists in this 
field.ITMO University was the first in 2016 to train scientific communicators under the master's program 
"Scientific Communication". In 2018, the master's program "Scientific PR and promotion of scientific and 
technical product" was opened on the basis of the Department "Advertising and Public Relations" of 
Peter the Great SPbPU. Training in scientific PR allows you to integrate the knowledge and skills of 
communicators and specialists in the field of advertising in relation to the knowledge and skills of 
technical specialties, which should result in students obtaining competencies in the field of scientific and 
technical products promotion. 

5 CONCLUSION  
So, what should be done to keep the interest to science, demonstrated by the Russian population high? 

To effectively build a system of scientific communications in Russia, it is necessary to develop a number 
of unified standards that could clearly define the functionality of scientific communicators, identify and 
monitor key performance indicators of such specialists. The functional responsibilities of scientific 
communicators should include: the ability to establish interaction with domestic and foreign media; the 
ability to work in social networks, knowledge of methods of selecting scientific information and ways of 
relaying it to the general public, skills in preparing multi-format scientific materials; skills in planning and 
organizing advertising and PR campaigns; development of corporate media, etc. 

The system of building scientific communications also faces a number of internal tasks, which solution 
will determine the development of innovative potential and the knowledge economy in Russia. Among 
them are: professional training of scientific journalists and communicators, the creation of industry 
associations and unions that promote the exchange of experience, as well as lobbying for the interests 
of the industry, the creation of a clear system for evaluating the effectiveness of scientific 
communicators, and much more. 

The development of new types of communication between science and society deserves special 
attention in the context of state policy, strengthening the contribution of science to solving social 
problems. The gap between the population and scientists can negatively affect the overall vector of 
development and efficiency of the national scientific and technological complex. It is crucial to 
understand this issue today in order to grant the nation’s tomorrow. 
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CRITERIA FOR EVALUATION OF EDUCATIONAL USEFULNESS OF 
ELECTRONIC EDUCATIONAL RESOURCES 

S. Tsankov 
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Abstract 
The main goal of creating Learning Environments and Modern Electronic Educational Resources is to 
provide high quality training and learning materials that are easy to be broadcasted and that meet the 
learners’ needs. 

The main task of those working in the field of e-learning is to look for ways to summarize and develop 
the best and proven ideas and practices that are acceptable to the widest possible range of users. As a 
result, a number of specifications and standards have been developed concerning various aspects of e-
learning, the main task of which is to propose valid norms for the presentation of learning content. 

In order to make reliable conclusions about the choice and usability of e-learning resources, it is 
necessary to take into account whether they meet the aesthetic, technical and didactic requirements. 
Specialists developing them must apply a well-defined evaluation procedure, as well as a set of clear 
and measurable criteria for their quality. 

The evaluation of an educational tool includes not only testing of its user interface, but also the 
application of a didactic approach, educational materials and interaction mechanisms to prove whether 
this educational tool helps learners to achieve the set learning goals. 

This article synthesizes criteria for assessing the educational usefulness and usability of the user 
interface of Electronic Educational Resources, aimed primarily at assisting professionals in their work 
on the creation and evaluation of their own resources, as well as providing guidelines for optimizing the 
design process. 

Keywords: electronic educational resources, educational usefulness, evaluation criteria. 

1 INTRODUCTION 
In recent years, more and more Electronic Educational Resources (EER) have been created, and 
whether they are the work of university professors or other publishers, they need to be synchronized 
with modern educational requirements. The requirements must respond to the growing need for 
educational resources that are available anywhere and anytime, and which include multimedia 
information, hypertext links and powerful search engines [4]. 

In order to develop a useful EER, many issues need to be considered: a variety of computer platforms; 
accessibility of different user groups; copyright issues; degree of development of new business models, 
etc. Criteria for the usability of EER as interactive systems are very important and should therefore be 
entirely user-oriented. 

The assessment of the usability of EER includes in its analysis the following elements: efficiency of the 
systems; security; utility [12] [13]. The evaluation provides an opportunity to gather valuable information 
about design decisions. It must be carefully planned and prepared. Appropriate and reliable data need 
to be collected so that appropriate conclusions can be drawn. 

Taking these preconditions into account, a number of criteria are proposed that can be applied to the 
evaluation of the EER [6]. They are based both on the books listed in the literature section [3, 7, 8, 9, 
10, 11, 15] and on the experience of the authors Díaz P. [5], Aedo I. [1, 2], Talyor, P. & Beniest, J. [14] 
in the development of educational systems. 

2 MAIN CRITERIA FOR EVALUATION OF THE EDUCATIONAL USEFULNESS 
OF ELECTRONIC EDUCATIONAL RESOURCES 

The issue of the educational usefulness of an EER is extremely important. Professionals who develop 
educational materials must conduct a series of tests to determine whether their EER enable users to 
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achieve the goals of teaching and learning. The following criteria can be applied to evaluate the 
usefulness of EЕR. 

2.1 Abundance 
Garzotto, Mainetti and Paolini introduced the concept of abundance [8]. In the evaluation of the EER, 
this concept can be extended to take into account the following evaluation parameters: 

• Information volume: How many pages are in the e-book and how many units of information does 
each page contain? 

• Access options: Do EER offer users different ways of navigation and access to tools? 
• Variety of forms of presentation and styles of interaction: Do the presentation and interaction 

meet learners’ needs and their different learning styles? For example, in order to learn the sign 
language of hearing-impaired learners, stories are "told" with the help of various media (videos, 
images, etc.) in support of sign language. 

• Types of exercises and interactive activities: Do EER provide enough exercises and activities 
to motivate learners to take an active role in the learning process? 

• Scope: How many educational goals have been achieved? 

2.2 Exhaustiveness 
The measurement exhaustiveness involves determining whether the EER has a sufficient number of 
content and interaction mechanisms to address the objectives of different types of users. Here are some 
aspects of the comprehensiveness that need to be considered in this analysis: 

• Learning activities: Do EER creators offer useful learning tasks that meet the learning 
objectives? (Useful learning activities include: reading, creative writing, problem discussion, self-
assessment, etc.) 

• Author's support: To what extent can EER be modified by users - both by learners who edit, 
mark or restructure didactic materials, and by teachers who periodically update or adapt ESDs 
for different groups of learners? 

• Communication and collaboration: Do EER provide mechanisms for communication between 
users? The characteristics that can be analysed in this regard are: the number of means of 
communication offered (e.g., e-mail, chat, video conferencing) and the way of communication 
between users (synchronous or asynchronous) provide other services, including the definition 
and management of working groups, as well as the different roles of the user, each with different 
responsibilities and opportunities to access information. 

2.3 Motivation 
It is also important to assess how students are motivated to use EER. Some aspects that need to be 
considered in order to motivate learners are: 

• Self-assessment mechanisms: Are there mechanisms through which learners can assess their 
own progress? 

• Feedback: Are EER carefully designed to help learners discover their own mistakes? (Feedback 
can be a message related to the part of the course where the topic is explained, or a new exercise 
can be assigned.) 

• Extracurricular activities: Is computer-based learning related to other extracurricular activities? 
For example, at the end of each topic in each discipline, learners may be invited to make a virtual 
visit to a museum or search for terms in an encyclopaedia. These activities strengthen the learning 
process by encouraging learners to continue their learning, gaining experience after the lesson. 

• Adaptability: Are personal tools or adaptive mechanisms provided to transform the system 
interface according to the individual learning style? 
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2.4 Hypertext structure 
This criterion is aimed at analysing the structural properties of hypertext. In many hypertext systems, 
authors are encouraged to create hierarchical structures, but in the process of creating these structures, 
the hierarchy is lost due to the inclusion of cross-reference links. Botafogo, R. A., Rivlin, E. and 
Shneiderman [3, 9, 15] consider ways to restore lost hierarchies and find new ones, offering authors 
different perspectives on the same hypertext. Numerous indicators have been developed to identify the 
properties of the hypertext document, including compactness and layering. Compactness shows the 
internal coherence of the hypertext, and the layer reveals the extent to which the hypertext is organized, 
so some nodes must be read before others. Additional aspects considered for hypertext include: 

• Connectivity: Hypertext should be organized so that there is no node or page from which there 
is no way to reach everyone else and vice versa. 

• Modularity: Is the structure of resources modular in order to increase usability and is it easy to 
maintain? 

• Hierarchical structure: Is the structure hierarchical? (The tree structure facilitates navigation 
and helps to make the structure of hypertext clearer to the user.) 

• Balance: Is the resource balanced? (The high degree of imbalance means that some study units 
are considered in more detail than others.) 

2.5 Autonomy 
Regarding multimedia components, Ficarra, F.V.C. defines autonomy as the degree of freedom of 
navigation offered to the user [7]. Autonomy can also be defined as free interaction. Some of the aspects 
of autonomy that need to be analysed include: 

• Free interaction: Do EER offer an appropriate level of autonomy in navigation and interaction? 

• Aid mechanisms: Do EER provide aids to help users navigate the platform? 
• Degree of autonomy: To what extent are EER autonomous for different types of users? (For 

example, associative navigation can be supplemented with sequential access navigation). 

2.6 Competence 
Competence is related to its ability to allow easy movement through the ESA to achieve a specific goal 
[7]. Some aspects of competence are: 

• Levels of use: Do EER offer different levels of use to suit different levels of experience? 
(Beginner users need instructions and help mechanisms, unlike advanced users). 

• Support mechanisms: Do the EER have the resources to provide interactive assistance 
mechanisms? (Such help should be contextual so that users receive accurate information 
whenever they need it). 

• Adaptability: Can EER adapt to different styles of interaction and content suitable for each type 
of user? 

2.7 Flexibility 
The ease with which EER can be used and maintained is proof of their flexibility. Flexibility analysis 
parameters include: 

• Modularity in the structure of the system architecture: Is the ESA software system structured 
on a modular basis so that it is more easily accessible for future improvements? Is the architecture 
built in such a way that separate modules can be used for different applications? (Modularity 
significantly reduces the effort required to develop new EER.) 

• Accessibility: What difficulties will users experience when accessing the resource? Both the 
technical (software and hardware platform) and the physical or personal specifics (disabilities, 
time constraints, etc.) must be analysed. 
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3 MAIN CRITERIA FOR ASSESSING THE USEFULNESS OF THE USER 
INTERFACE 

The main factors related to evaluating the design of the EER interface are interactivity, navigation and 
feedback. 

Interactivity is the ability for the user to interact with the e-learning system. Interactive elements may 
include: voice commands, writing text, touching the screen, operations with a mouse, joystick or other 
similar devices, video and / or audio connection, etc. 

Navigation connects the different parts of the learning content, allowing the learner to move from one 
part to another. 

The effectiveness of the feedback is determined by the type, frequency and synchronization of the 
instruction and the feedback. Feedback is closely related to interaction, as its lack is unproductive for 
the learner. 

The design of the screen is an extremely important factor for the evaluation of EER. The various 
elements of the screen should be used to present information that will motivate and assist learners in 
learning and remembering it. 

Psychological limitations to be considered when designing e-learning systems include: 

• Memory load: How many and different control icons it is reasonable for students to see at any 
given time; 

• Perception: What colours and fonts provide the best readability; 

• Attention: How learners' attention can be focused on the information that is relevant at the 
moment. 

As a means of connecting the user to the computer, the user interface should facilitate their interaction. 
The main criteria for assessing the usability of the user interface are described below: 

3.1 Aesthetics 
In order to assess the extent to which the multimedia information and the visualization of the EER are 
harmonized, it is necessary to perform an aesthetic analysis, which includes the following parameters: 

• Readability: Are all the elements included in each page presented in a way that takes into 
account the capabilities and limitations of different users and access platforms? (This parameter 
should be considered at the page level and at the content level). 

• Presentation rhythm: Does the multimedia content with implicit duration (e.g. video or audio) 
synchronize with the assimilative rhythm of the users? 

• Density: How many elements does each page include? (Professionals developing educational 
resources should put enough information on each page without overloading users' attention). 

• Relevance: Does the EER have an appropriate vision and approach to the target groups of users, 
taking into account their special characteristics and needs (age, social and cultural environment, 
people with disabilities)? 

3.2 Coherence 
Coherence refers to the degree of conceptually similar elements treated equally by the electronic 
resource [8]. Coordinated educational resources are easy to use and help to better assimilate 
information. Therefore, users can pay more attention to tasks than to learn how to use resources. 
Coherence is analysed for the following: 

• Interface areas: Are all on-screen help elements (functions/buttons, content and messages) 
always used for the same purpose? 

• Labels and messages: Is identical text or message used in the same user interface in the same 
situation, regardless of its variants - written or auditory-verbal form, or use of an iconic sign? 

• Buttons, icons and menu items: How are the different design elements arranged - buttons, 
icons and menus? - The following varieties are possible: alphabetical order; grouping in the 
navigation bar with or without a drop-down menu, leaving the appearance of the buttons (icons) 
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unchanged so that the user always sees the same set of functions in the same positions. In some 
customizable applications, changing the icon or menu bar that users prefer can make it difficult 
or confusing to them. 

• Interface attributes: Whenever object attributes are used as interface attributes (e.g., colour, 
background, sound), are they applied in the same way in all pages where this object appears? 

3.3 Obviousness 
Obviousness determines how easily users will guess the meaning and purpose of the objects presented 
in the interface [8]. Techniques to increase clarity include: 

• Metaphors: Interface metaphors are used in many educational resources to increase the 
tangibility of electronic products. 

• Uniqueness of pages: Pages should be designed so that users can easily identify them. 
• Multimedia expressiveness: Designers use multimedia to achieve both expressiveness and 

attractiveness of EER pages. 

• Adequate links: The links between the pages should be coherent and useful. Their excessive 
number makes it difficult to decipher the structure of the EER. 

• Meaningful naming of functions: The actions performed by the user must be identified by 
names belonging to the resource area. The terminology used in the texts, as well as in the system 
of commands and dialogues, must be clear and unambiguous so that the user understands each 
message and the concept of the resource in its entirety. 

3.4 Natural metaphors 
It is important to evaluate the metaphors used in EЕР to see if they would improve communication with 
the user or, conversely, restrict and mislead the user, whether they manage to convey all the 
characteristics of the learning area or communicate with the functions in a different way [7]. Some of the 
aspects that take into account the naturalness of metaphors are: 

• Conceptual relevance: Does the metaphor cover all the characteristics of the field of application 
needed to achieve the user's goals? (If this feature is not supported, the metaphor should be 
improved). 

• Efficiency: When a metaphor is used to represent certain characteristics in the field of 
application, does it reduce the efficiency of the system or make it more usable? 

3.5 Predictability 
The extent to which users can predict the outcome of using an electronic resource is considered 
predictable [8]. The concepts of obviousness and predictability should not be confused. Obviousness 
is the narrower concept related to the expectations of users for the purpose and function of each object 
presented in the EER. Consumers still can't be sure what will happen if they take a specific action. 
Predictability is a broader concept. On the one hand, in the development of EER, predictability is related 
to its overall appearance, to its concept. On the other hand, in order to increase the level of predictability, 
it is necessary to conduct a preliminary consultation (analysis) to future users, what are their 
expectations for the results after the use of the respective electronic resource. 

4 CONCLUSIONS 
Usability is a major issue in EER development. The educational resource must be analysed in terms of 
its educational usefulness and usability of the user interface. For this purpose, an evaluation of the 
process is performed. The evaluation provides data from which the relevant conclusions can be derived. 
This article described an assessment framework that can be used both to test the user interface and to 
assess the educational usefulness of EER and to assist teachers in creating didactic materials. 
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Abstract 
The introduction of the electronic health record (EHR) (German: Elektronische Patientenakte, ePA) in 
2021 as a service offered by health insurance companies is intended to ensure all relevant patient health 
data availability during treatment. At the same time, the EHR aims to reduce coordinative effort within 
the healthcare system and improve its processes. On the other hand, it requires a considerable degree 
of competence on the part of patients (as well as health personnel) in dealing with the digital service. In 
addition, the electronic health record offers the possibility of inspection and control over health-related 
data both to health personal and to the patients. However, the use of this digital service depends on the 
digital literacy of the citizens. For older people, who often have less experience using digital 
technologies, electronic health record may be a challenge for digital sovereignty in the sense of equal 
participation in the health care system. The ePA-Coach project addresses this problem and aims to 
develop an interactive learning platform to support the digital literacy of older people for the competent 
and self-determined use of the EHR. The basis for the development of the learning platform is the 
identification and conceptualization of relevant digital competencies for exercising digital sovereignty in 
the context of the electronic health record. This publication presents the initial competency model, which 
was developed based on the European Digital Competence Framework (DigComp). Based on a 
requirements analysis with the target group, we identified subject areas and learning topics for using the 
EHR and then derived proficiency levels and initial learning objectives. This paper addresses the 
theoretical foundations, outlines the underlying DigComp Framework, and then describes the ePA-
Coach competency model including its learning objectives and methods. Our model is developed 
iteratively and this paper provides an insight into the initial approach. In the future, our approach could 
assist researchers and educators in developing digital literacy interventions for senior citizens. This 
paper ends with the description of future steps in the project and the implications for further research.  

Keywords: Digital literacy, DigComp Framework, competency model, senior citizens, e-learning, 
electronic health record, digital sovereignty, empowerment. 

1 INTRODUCTION 
As more and more public services are available online, a nation state's technological and a citizens’ 
digital sovereignty is urgently required to utilize those services safely. While fundamental civil rights 
protect a citizen's sovereignty, this has to be equally assured in the infosphere [1]. However, today, 
there is no clear understanding of digital sovereignty on the individual level, especially in the context of 
health care services [2]. A widespread reference point in the discussion about digital sovereignty is the 
individual's right to informational self-determination, which means the fundamental right to decide which 
personal data should or should not be recorded and communicated to others. In health services, the 
exercise of this fundamental right is hampered in many ways, for example, by the knowledge gap 
between laypeople and health professionals. Thus, sovereignty is not merely a question of transparency 
and accessibility; the asymmetry is often related to differences in knowing and understanding, e. g. 
understanding symptoms and their causes. Digital sovereignty is linked to related concepts such as 
digital and health literacy and the health policy regulation and configuration of available technology. 
Since 2021, German health insurers have been required by law to provide their patients with electronic 
health records (EHR) [3]. The health insurers guarantee this in developing and releasing mobile apps 
and individual access data for each insured person. Health data can be added to the EHR by service 
providers and the insured persons themselves. The first step includes doctor's letters, medication plans 
and medical reports, and documents such as the vaccination card or maternity passport. After that, it is 
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up to the insured person to manage this data and, if necessary, to disclose it for certain service providers 
or forward it to them. The introduction of the electronic health record is intended to support health care 
without the loss of information and to improve the communication between doctors and patients. 

In order to be able to use the electronic health record on a mobile device to its full extent, citizens require 
competencies and skills in the use of information and communication technologies, such as confident 
handling of sensitive health data. However, particularly in the population of older people, who can benefit 
significantly from the advantages of the electronic health record, these skills and competencies are often 
limited due to a growing amount of health data, limited experience in using mobile devices, and in some 
cases, declining cognitive abilities. In particular, for older people, digital literacy can mean an enormous 
gain in freedom, more intensive contact with friends and family, and thus more extended and better 
participation. However, older adults come into contact with new digital technologies less incidentally and 
playfully to younger population, so digital literacy needs to be purposefully trained. According to the 
federal report on older people and digitalization, there are few opportunities to practice digital literacy 
for older people. [4, 5]. However, the endeavor of empowering patients comes as a highly demanding 
multifaceted socio-technical development that concerns almost every aspect of the health care system, 
including the role and the concept of the patient [6]. 

Against this background, the ePA-Coach project was launched in 2020 funded by the German Federal 
Ministry of Education and Research, the 3-year project aims to enable older people to use electronic 
health records and the data they contain confidently. To this end, the project aims to develop micro-
content learning units, allowing senior citizens to complete a learning program, which also motivates 
learning through various gamification elements. In addition, a chatbot supports the learning and AI 
elements enable individual learning depending on the user's knowledge, resources and interests.  The 
basis for the development of the learning program is the identification and conceptualization of digital 
competencies for the digital literacy and sovereignty of senior citizens in the context of the electronic 
health record. This paper presents the initial model of such competencies. First, the theoretical 
foundations, including the underlying competence framework, is addressed. Second, the methodology 
for developing the approach is described. Next, the competence concept for the ePA-Coach including 
the learning objectives is presented using a selected example. Finally, the future steps in the ePA-Coach 
project and the implications for further research are outlined. 

2 DIGITAL LITERACY AND THE DIGCOMP FRAMEWORK 
As described before, digital literacy is a factor for the sovereign use of technologies, including the 
electronic health record. Various terms for digital literacy appear in literature, such as media literacy, 
information literacy or computer literacy. Digital literacy is usually framed in the context of the effective 
use of information and communication technology (ICT), and comprises several literacies [7].  

In a world of the ongoing digitalization, being digitally competent is a critical factor of a successful coping 
with a myriad of daily tasks. To help citizens improve their digital competencies, a number of frameworks 
for digital literacy have been developed [8]. One of these is the DigComp - The European Digital 
Competence Framework developed by the European Commission [9]. This framework in its current 
Version 2.1 21 compromises competencies which are distributed over five competence areas. In the 
Austrian version 2.2 AT of the DigComp, all these competencies have been partly adapted, extended, 
and translated into German. In addition, area number 0 Basics and access with three competencies 
have been added [10]. Table 1 lists the competencies of both framework versions.   

Table 1: DigComp 2.1 and DigComp 2.2 AT [9,10] 

Competence area Competence 

0. Basics and 
access1 

0.1 Understanding concepts of digitalization1 
0.2 Knowing how to operate digital devices1 
0.3 Using/Distributing about inclusive forms to access digital offers1 

1. Information and 
data literacy 

1.1 Browsing, searching and filtering data, information and digital content 
1.2 Evaluating data, information and digital content 
1.3 Managing data, information and digital content 
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2. Communication 
and collaboration 

2.1 Interacting through digital technologies 
2.2 Sharing through digital technologies 
2.3 Engaging in citizenship through digital competencies 
2.4 Collaborating through digital technologies 
2.5 Netiquette 
2.6 Managing digital identity 

3. Digital content 
creation 

3.1 Digital content creation 
3.2 Integrating and re-elaborating digital content 
3.3 Copyright and licenses 
3.4 Programming 

4. Safety 

4.1 Protecting devices 
4.2 Protecting personal data and privacy 
4.3 Protecting health and well-being 
4.4 Protecting the environment 

5. Problem  
solving 

5.1 Solving technical problems 
5.2 Identifying needs and technological responses 
5.3 Creatively using digital technologies 
5.4 Identifying digital competence gaps 

1 Notice: English translations are done by the authors, therefore not official 

There exist eight proficiency levels for all competencies, which categorize the users into four kinds of 
competence mastery. Levels one and two correspond to the Foundation mastery level, which means 
that simple tasks can be performed either fully guided or with guidance where needed. Levels three and 
four represent the Intermediate mastery level, which means that well-defined or routine tasks can be 
carried out independently, autonomously, and according to the user's needs. Levels five and six stands 
for Advanced competence mastery. Additionally, to carry out given tasks, the person can guide others 
to fulfil their given tasks and do that by adapting to the needs of the guided person. Finally, levels seven 
and eight represent the highest levels of proficiency, the so-called Highly specialized level. Persons who 
reach this level can resolve complex problems and propose new ideas and processes to the 
corresponding field. Questionnaires have been developed to assess the digital competency level of the 
citizens of the European Union. This assessment can be used during hiring for job application processes 
to denote the necessary level of digital competencies required for a job position. These assessments 
can be also used to set learning goals in different educational contexts [9,10]. The DigComp has already 
been used and implemented in Europe and worldwide in different projects and contexts, such as teacher 
professional development, student assessment, assessment for employability, and policy support [11]. 
However, it has not yet been used in digital education or digital literacy for seniors. The framework is 
age-agnostic and does not specify competencies for older people. The ePA-Coach addresses this issue. 

3 THE DEVELOPMENT PROCESS 
Following the development of the DigComp, the initial ePA-Coach competence model for the digital 
literacy of senior citizens in the context of the electronic health record was developed with several steps 
and methodologies including stakeholder surveys and experts’ option. The procedure is shown in Figure 
1 and is described below with an additional comparison to the DigComp development process.  
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Figure 1: Procedure for the development of the competency model 

The first step was to identify relevant learning topics for supporting the digital literacy of older people 
for competently and self-determined use of the EHR. In the requirements analysis for the ePA-Coach 
learning application, interviews with the target group and workshops with experts from the EHR field 
were conducted to collect relevant topics and content for the learning environment. The list of common 
topic suggestions from the interviews and workshops was supplemented with additional topics by the 
project consortium members. The requirements analysis and the results are described in [12]. In the 
DigComp development also experts and stakeholders were initially surveyed for first input and idea 
generation for a mapping for digital competence [13, 14]. In the second step, frameworks or models for 
digital literacy support were researched, and a suitable framework was identified. The DigComp 
framework has already been described in section 2.2 and provided the theoretical basis for the ePA-
Coach competence model. Primarily the version 2.2 AT was used. In the third step, the competencies 
of the DigComp framework were prioritized using the MoSCoW technique [15] depending on the 
relevance and feasibility for the project. Thus, the framework could be reduced to the competencies 
relevant to the project. In addition, it was possible to establish a prioritization within the competencies 
concerning the importance of the self-determined use of the EHR. This prioritization also supported 
further planning of learning content creation in the project. This step was iteratively repeated within the 
next two steps. Also, in the development of the DigComp, the initial competences were assessed by 
experts for their relevance and reduced according to the results [13,14]. The resulting set of the ePA-
Coach competencies was expanded in step four by integrating the topics identified by experts and the 
target group during the requirements analysis. This process was intended to combine the theoretically 
based competency model with the concrete knowledge requirements of the target group to derive 
comprehensive and relevant learning content for implementation in the ePA-Coach. Finally, the previous 
prioritization from step three was adjusted, as the relevant competencies became apparent through the 
learning topic clustering. Clustering and structuring methodologies were also used in the DigComp 
development process [13,14]. In step five, the remaining competencies were adapted for use in 
teaching skills for using the EHR. Thus, the competencies that were originally still abstractly formulated 
in the framework were made more concrete for the area of application focused on in this project. This 
change in wording made it possible to clarify the relevance of the respective competencies and to 
sharpen the focus of the single competencies. In addition, the adaptation helped to clarify the definition 
of competencies even more, and the prioritization was again slightly modified in this step. Also, the 
DigComp was updated and optimized over the years, e.g. the terms used [16]. Furthermore, based on 
the proficiency levels of the DigComp framework, three levels (foundations, intermediate and advanced) 
were derived for the ePA-Coach.  

In the last step, the learning topics assigned to the ePA-Coach competencies were specified and 
summarized for the first competencies. The respective learning topics were then assigned to the three 
proficiency levels, and initial learning objectives were formulated based on the outcome of the analysis. 
The results of the development process and the proficiency levels are described in the following section. 

4 EPA-COACH COMPETENCE MODEL 
The following section shows the prioritized competencies, including the assigned learning topics for the 
ePA-coach for digital literacy for the older people in the context of the electronic health record (EHR). 
The prioritization resulted from several iterative loops, as described in the previous section. 
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4.1 Competency model of digital literacy of senior citizens 
The competency model of digital literacy of senior citizens in the context of the electronic health record 
which was developed in the ePA-Coach project is summarized in Figure 2 below. The model extends 
across all areas of competence of the DigComp framework and includes 17 competencies with a must 
(red), should (green), or could (grey) prioritization. Competences prioritized as won’t are not included. 
The total of 58 identified learning topics have been assigned to these competencies.  

 
Figure 2: The competency model of digital literacy of senior citizens in the EHR context  

Table 2 shows the nine must-have competencies and learning topics. The learning content for these 
competencies is the first to be conceptualized and implemented for the ePA-Coach learning application. 
The must-competencies are distributed across all areas of competence except for competence area 5 
and include skills on the core functions of the EHR as well as aspects in the field of data protection. 

Table 2: ePA-Coach MUST-Competencies 

Area ID Competence Learning topics 

Basics &  
access 

0.1 Understand concepts of the 
EHR 

Basic terms from the EHR context 
Basic functions of the EHR 
Actors of the EHR and their tasks 
Authorized persons for data maintenance 
Data that can be stored in the EHR 
Main components of an EHR 
Differences EHR and PHR 
EHR versions and development steps 
Specific EHR per health insurance fund 

0.3 Know and use forms of access 
to the EHR 

Where can I get the EHR? 
Special apps from the various health insurances 
Forms of access to the EHR 
Authentication (process) 
Logging into the EHR and setting it up 
Personal access & activation process 
Technical access options to the EHR (devices) 
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Area ID Competence Learning topics 

Information & 
data literacy  

1.1 
Searching and filtering data, 
information and digital content 
in the EHR 

Search and find a document in the EHR  
Search & filter options in the EHR  
View a document in the EHR  
Sort functions 

1.3 Managing data, information and 
digital content in the EHR 

Duration of data storage  
Requirements for subsequent data entry 
Deleting documents from the EHR 

Communication 
& collaboration 2.2 Sharing and collaborate of 

health data through the EHR 

Grant access rights for doctors, among others 
Revoke access rights  
Manage duration of access rights  
Data use in the EHR (e.g. for research) 

Digital content 
creation 

3.2 
Integrating and developing 
digital health data / content in 
the EHR 

Loading documents into the EHR  
Enter metadata for a document  
Turn (analogue) documents into usable files  
Incorporate old health data (e.g. from GDR) 

3.3 Copyright and licenses in the 
EHR context 

Management of access rights  
Authorized persons for data maintenance  
Involvement of relatives and deputies  
Setting up a deputy person 

Safety 

4.2 Protecting personal data and 
privacy in the EHR context Measures to protect sensitive health data 

4.4 
Protecting against fraud and 
abuse of patients' rights in the 
EHR context 

Assess the consequences of data sharing 
Risk of data misuse and security breaches 
What are the consequences? 

Furthermore, Table 3 shows the three should-have competencies and learning topics. The learning 
content for these competencies will not be developed until the learning content for the must-have 
competencies is implemented. These competencies consider the fourth and fifth competency areas, 
including additional skills on safety and problem handling regarding the EHR. 

Table 3: ePA-Coach SHOULD-Competencies 

Area ID Competence Learning topics 

Safety 4.1 Protecting the (personal) 
EHR 

Password creation 
Consequences of a device loss 

Problem 
solving 

5.1 Solving technical problems 
with the (personal) EHR 

Contact person for technical questions about the EHR 
Problems with the authentication 

5.2 
Identifying needs and 
technological responses in 
the context of the EHR 

Identify responsibilities for the completeness of the correctness 
of the data 
Contact for questions regarding the content of the EHR 
Adjust general settings in the EHR 
Accessibility (language, font size, brightness etc.) 

Finally, Table 4 includes the five could-have competencies and learning topics across three competency 
areas. The learning content for these competencies will not be developed until the learning content for 
the must- and should-have competencies is implemented. These competencies also partly result from 
higher-level competencies. For some of these competencies, the learning topic assignment did not result 
in any topics, so that these would still have to be worked out. 
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Table 4: ePA-Coach COULD-Competencies 

Area ID Competence Learning topics 

Basics &  
access 0.2 Operating (patient) devices for 

the EHR -- 

Information & 
data literacy 1.2 

Critically evaluating and 
interpreting data, information 
and digital content in the EHR 

Check and recognize the correctness of the data  
Types of health data 
Methods for decision-making for doctor-dependent 
relevance of health data 

Communication 
& collaboration 

2.1 
Interacting in the EHR context 
with the help of digital 
technologies 

-- 

2.3 Engaging in citizenship through 
the EHR 

Health data donation 
Higher-level competence resulting from the other 
competencies 

2.6 Managing digital identity in the 
EHR context 

Effects of a change of health insurance 
Higher-level competence resulting from the other 
competencies 

The competencies with Won't prioritization, listed in Table 5, include the competencies from the 
DigComp framework that were deemed rather unsuitable or irrelevant by the project consortium for the 
ePA-Coach and consequently for supporting digital literacy of senior citizens in the context of the 
electronic health record. The respective competencies include (A) contents and aspects that are not 
given in the context of the EHR, for example, programming, making sales or protecting the environment. 
Some of the competencies are rather (B) general and cross-contextual, making the ePA-Coach too 
extensive, e.g. netiquette or health protection. Finally, some competencies seemed (C) redundant to 
other competences to the project consortium in relation to the EHR, e.g. content developing.  

Table 5: ePA-Coach WON’T-Competencies 

Area ID Competence Unsuitable because … 

Communication & 
collaboration 

2.4 Carry out purchases and sales A 
2.5 Use appropriate forms of expression / Netiquette B 

Digital content 
creation 

3.1 Developing digital content C 
3.4 Programming A 

Safety 
4.3 Protecting health and well-being B 
4.5 Protecting the environment A 

Problem solving & 
learning 

5.3 Creatively using digital technologies A, B 
5.4 Identifying digital competence gaps B 

4.2 Competency levels for the ePA-Coach 
Based on the proficiency levels 1 to 6 of the DigComp framework, three competency levels were derived 
for the ePA-Coach as shown in Table 5. Levels 7 and 8 of the DigComp were considered unsuitable for 
the ePA-Coach. Each competency level is based on the level of task complexity, the level of autonomy 
needed to complete a task and the cognitive dimension involved in solving the task. 

Table 6: Competency levels for the ePA-Coach 

Level Task complexity Autonomy Cognitive dimension 
Level 1:  
Beginner Simple tasks Independently;  

with guidance if required Remember 

Level 2:  
Advanced 

Clearly defined tasks; everyday 
and non-everyday problems Independently Understand 

Level 3: 
Expert 

Best possible solution for tasks 
and problems of any kind 

Guide others;  
able to adapt to the needs of others   Apply, evaluate 
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The implementation of the learning content for level 1 is oriented towards the instructional paradigm and 
primarily covers the basics on the respective topic. On the other hand, the learning contents for levels 2 
and 3 deepen from the first level and are implemented in an application-oriented manner and orientation 
to the problem-solving paradigm. These paradigms differ in the learning theory basis, the learning 
objectives and the type of learning content. The instructional paradigm aims more on knowledge transfer 
and guided learning. In contrast, the problem-solving paradigm focuses more on knowledge building 
through discovery learning based on problems [16]. 

4.3 Example: Understanding concepts of the EHR 
Taking the example of competence 0.1 Understanding concepts of the EHR, the assigned topics of this 
competence were specified, resulting in a total of nine learning topics as shown in Table 7. These topics 
were assigned to the three competence levels and in a further step initial learning objective were 
formulated. This competence covers rather general information about the EHR, so that the learning 
content in all proficiency levels is implemented more according to the instructional paradigm and not 
according to the problem-solving paradigm as implemented in other competencies, such as "3.2 
Integrating and developing digital health data and content in the EHR", in levels 2 and 3.  

Table 7: A matrix with learning topics and learning objectives for the three levels of  
the competence "Understanding EHR concepts” 

 Level 1: Beginner Level 2: Advanced Level 3: Expert 

Learning 
topics 

Basic terms in the EHR context 
Basic functions of the EHR 
Actors of the EHR and their 
tasks 

Authorized persons for data 
maintenance 
Data that can be stored in the 
EHR 
Main components of the EHR 

Differences EHR and PHR 
EHR versions and 
development steps 
Specific EHR per health 
insurance 

Learning 
objectives 

The learner is able to ... 
… associate the most 
important terms in the EHR 
context with their meanings. 
… list the basic functions of the 
EHR. 
… name actors of the EHR and 
allocate their scope of tasks in 
the EHR context. 

The learner is able to ...  
… identify actors and persons 
generally authorized to 
maintain data. 
… give examples of health data 
stored in the EHR. 
… derive main components of 
an EHR. 

The learner is able to ... 
… distinguish an EHR from an 
PHR. 
… allocate EHR versions and 
development steps to the 
respective years. 

The matrix is given as an example of one competence. A learning objective was formulated for each 
learning topic formulated in the requirements analysis in the shown matrix. Then, the matrix is used in 
the project for each competence. Finally, learning topics and objectives are formulated for each 
proficiency level, and the learning contents and activities are developed in alignment with the learning 
objectives. Thus, a learning objective corresponds to one or two micro-learning units. 

5 CONCLUSIONS 
This paper presents the initial version of the ePA-Coach competency model for supporting digital literacy 
and sovereignty of the senior citizens which aims to support competent and self-determined use of the 
electronic health record (EHR). The model was developed based on the European Digital Competence 
Framework (DigComp), learning topic identification within the requirements analysis with the target group, 
experts and the project consortium, and prioritization and adaptation of the competencies of the DigComp 
framework to the project context. The developed ePA-Coach competence model includes 17 
corresponding to the MoSCow technique prioritized competencies (must=9, should=3, could=5) and 58 
learning topics distributed to these competencies. In addition, the three proficiency levels beginner, 
advanced and expert, and initial learning objectives for the competence Understanding concepts of the 
EHR were presented. Thus, the model provides an approach to enhancing digital literacy for confident use 
of the electronic health record. In the future, the approach could assist researchers and educators in 
developing digital literacy interventions for senior learners, such as online courses, informational materials 
and interactive content. The further steps in the ePA-Coach project will include iterative evaluations, 

1304



 

 

optimization and extension of the model. In addition, the formulation of learning objectives for all 
competencies and the development of initial learning content and units are planned.  
The ePA-Coach competencies are primarily adapted to the topic of the electronic health record. The 
adaptation of the competencies to the target group of senior citizens was done rather subtly by prioritising 
the competencies, but not concretely in differentiation to other target groups such as younger people. 
Therefore, future research could address the different digital literacy needs of younger and older people 
concerning the electronic health record. In addition, the process described for developing the ePA-Coach 
competency model could be repeated at a later stage when the EHR is more established in Germany. The 
information needs and problems of the users could become more precise, which could lead to a different 
relevance of the competencies or learning topics. Finally, the current version of the ePA-Coach 
competency model could help researchers and educators develop digital literacy interventions for older 
people, but certainly also for younger people or other eHealth applications. 
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ROBOTIC ARM PLATFORM DEVELOPMENT FOR EDUCATIONAL 
PURPOSES 

R. Sánchez, A. Mora Velasco, R. Barber 
Universidad Carlos III de Madrid (SPAIN)  

Abstract 
Robotics is one of the main emerging technologies that will allow the development of our society in the 
near future. At the present time, these devices make easier our lives and we can find them both in 
industry and households. It is therefore essential to provide the new generations with a robust training 
in this field. In this way, they will be able to integrate into the society of the future as well as achieve the 
maximum performance that this technology provides us. Educational platforms such as the one 
presented in this work, bring together and enable training in these cutting-edge technologies from a 
practical approach while improving understanding of their operation. 

Multiple techniques involved in the field of robotics exist, which makes this technology a multidisciplinary 
issue. These areas of knowledge are electronics, mechanics, control, and programming. Undoubtedly, 
the main field of current development is the programming of these devices. One of the main difficulties 
when learning programming is the high level of abstraction that characterizes this technique. The use of 
real robotic platforms is a very useful tool when facing this challenge. The introduction of a practical 
component in the educational cycle allows students to connect programming with the real world, thus 
facilitating their learning. In the same way, teaching the fundamentals of control engineering is a complex 
aspect due to its level of abstraction. A real device like the one presented in this paper allows the 
development of practical exercises where the student can check which are the different variables 
involved in the processes as well as the results obtained. On the other hand, the study of the different 
electronic and mechanical devices that are part of the robotic platform will facilitate the study of these 
components in a practical way. Finally, learning robotics as a multidisciplinary entity is difficult to achieve 
and takes long periods of time. Teaching techniques based on practical exercises such as those that 
can be developed with the robotics platform presented, allow to reduce these development times. 

The robotic platform consists in a robotic arm with 4 DOF (Degrees of Freedom), based in direct current 
motors. Each motor is coupled to a relative encoder that provides information of axes positions   and is 
powered by its corresponding driver. A 12V battery powers the robot, which has a safety switch that cuts 
off the power in front of a possible emergency. It has a powerful 32-bit processing unit that works at 84 
MHz and has a 512 KB memory to store the different computer programs. The device has been built 
entirely from scratch. This fact provides a high level of knowledge about the device, their components, 
and their design decisions. All this information will make it use in education more suitable due to the 
teaching opportunities that this feature provides. Multiple programming exercises can be proposed, 
oriented both to the control of the different motors and to the kinematic models that correspond to a 
higher level. In addition, activities can be performed in which the different design decisions made are 
questioned, providing alternative proposals. 

Keywords: Robotics Teaching, Robotic Platform, Robotics Programming Learning.  

1 INTRODUCTION 
Nowadays robotics finds itself in a phase of expansion and change of direction towards new objectives. 
This means that new applications and devices emerge every day and move further and further away 
from the already historic industrial robots. The areas of greatest development are undoubtedly the 
service sector and robots oriented to domestic environments, places and customers that do not 
resemble the factory context at all. The main difference is the type of loads and environment where the 
new robots are located. For this reason, the devices in demand must be lighter, more compact and meet 
even more demanding security requirements. 

The fact that there exist smaller and safer robots, together with the increasing presence of robots in 
society, makes it possible to find this type of machines in educational centres [1]. These devices facilitate 
the comprehension about what robotics is and arouse the curiosity in this growing technology. Although 
they are simple elements, the use of these practical tools allows the development of effective 
educational techniques [2]. Especially, educational robots facilitate learning about the main technical 
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disciplines like Science, Technology, Engineering, and Mathematics (STEM). Subjects where the lack 
of curiosity from the students is often a challenge for teachers. 

In recent years, a multitude of different educational robots have been developed [3]. Likewise, these 
devices have been introduced in educational centers of any level. Most of these are schools and 
kindergartens, where in addition to an early initiation to the field of robotics, one seeks to develop basic 
skills such as creativity, motivation or problem solving [4]. However, there are other types of educational 
robots aimed at higher education centers such as high schools and universities. In this case, the 
objective is focused on the teaching of robotic technology, the general purpose of the development of 
these devices [5]. 

Following the above, the different educational robots that currently exist can be classified according to 
their complexity as well as according to the age of the public to whom they are addressed. Simplest of 
them are based on small mobile devices that are programmed by buttons or some other type of 
mechanical actuation. Bee-bot and Blue-bot are perfect examples of these simple robots, where the 
main objective for the user is to program a path between two points [6], [7]. Other platforms like Cue are 
more sophisticated, integrating measure and proximity sensors, accelerometers, and different types of 
programming interfaces. These teaching robots are oriented to a middle school ages, and due to its 
complexity, it is sometimes necessary to train the teachers who work in these centers [8].  

On the other hand, educational robots aimed at higher education centers usually are based on 
configurable and programmable kits using textual language. LEGO Mindstorms EV3 (Fig. 1 - left) is an 
example of them, where a powerful 32-bit microcontroller is capable of handling different elements such 
as servomotors, inertial measurement unities (IMUs), light, ultrasonic, and contact sensors, etc. In 
addition, this complex system is programmable throughout more than 60 programming languages 
including professional ones like C++ and Java among others [9]. Finally, exists other types of teaching 
robots that are oriented to engineering schools. These devices are even more complex and usually 
consist in a small robotic arm with various DOF. In this way, the student will be able to develop exercises 
aimed at learning kinematics, dynamics and control, key aspects in the area of robotic engineering [10]. 
For instance, AL5B (Fig. 1 - right) is a low-cost robotic arm configurable with various DOF and has low 
mechanical power. It has been included in different teaching programs like [11]. 

 
Figure 1. Examples of educational robots: LEGO Mindstorms EV3 [9] (left) and AL5B [11] (right). 

Because of the requirement to incorporate elements that facilitate the learning of the different 
technologies that constitute robotics, it was decided to develop an educational platform from scratch. 
Specifically, a 4 DOF robotic arm has been implemented that will allow the development of different 
exercises and teaching techniques oriented to technical schools and universities. It was decided to build 
a prototype from scratch with the aim of obtaining a platform with better mechanical qualities and 
reachability. Likewise, by having full technical knowledge about the device, a better performance can 
be obtained when developing teaching exercises. 

The rest of the paper is divided as follows. Section 2 describes the robotic arm platform developed, at 
the hardware level as well as at the software level. Section 3 presents various educational proposals, 
as an example to obtain the maximum performance of the prototype. Section 4 shows different results 
about the previous techniques in an experimental way. Finally, section 5 reflects the different 
conclusions obtained after the experimental trials as well as the future work to be developed for increase 
the educational performance of the platform. 
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2 ROBOTIC PLATFORM 
The educational robotic platform developed consists in an articulated arm with 4 DOF. The movement 
of each axis of rotation is generated by a powerful actuator based on a direct current gearmotor. This 
enables the prototype to handle a maximum payload of 350g, reachable for the arm up to 80cm. Most 
of the educational robotic arms that are commercialized are based on small power servo motors [11-
13], which are not capable of reaching such high mechanical performance values. It has been sought to 
develop a platform capable of moving everyday objects such as soda cans, smartphones, small bottles, 
etc. In this way, control exercises can be implemented with greater complexity in addition to providing 
greater robustness to the whole. 

The body of the robotic arm structure is made entirely of aluminum and has a total weight of 6.5 kg. As 
can be seen in Fig. 2, a modular design has been chosen so that possible subsequent modifications 
can be perform easily. At the end of the last link (Fig. 2) be found the gripper, which is made entirely of 
plastic from 3D printing technique. Similarly, repairs and modifications can be performed by a simple 
and economical way on this fragile part of the prototype. It is designed from an open-source 3D model 
and is driven by a mechanism based on an endless screw coupled to a small gearmotor, causing the 
movement of an articulated parallelepiped attached to each jaw of the gripper. 

 
Figure 2. Different parts of the robotic arm platform developed. 

2.1 Hardware 
One of the main features that the prototype should meet in the design phase was to have a low cost. 
For this reason, it was decided to develop the different actuators of the arm from simple direct current 
motors coupled to gearboxes with a high reduction ratio. Normally, the actuators that are built in robots 
of these characteristics are acquired fully developed, together with a compatible driver and the position 
and speed control system already integrated into it. This significantly increases the final cost, being 
without a doubt the most expensive hardware part of robotic arms. 

On the other hand, the number of DOF that a robotic arm is equipped with influences its final cost as 
well as the level of operability it can achieve. The minimum number of DOF required to position the 
gripper in the workspace is three. Additionally, if you want to reach a certain position with any possible 
orientation, three additional DOFs must be incorporated. This will grant greater maneuverability in 
exchange for a very significant cost increase. Therefore, a consensus must be reached in which the 
requirements are satisfied efficiently. For the design of the educational robotic arm showed in this paper 
4 DOF have been selected. By this way, the objects within the workspace are reached adding the 
possibility of orienting the gripper in the object location along the axis perpendicular to the gripper. 
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The 4 DOF that give movement to the arm are based on a simple rotation and their corresponding 
actuators are located as shown in Fig. 2. The first one, actuator 1, allows the upper links to rotate around 
the base where the different electronic control devices are housed. The physical range of motion of this 
DOF is 360 sexagesimal degrees. The gripper, as well as the two upper links, move on axes 
perpendicular to that described above. Actuator 2 has the highest power since it must generate enough 
torque to rotate the two links together with the gripper, their actuators, the RGB-D camera and the 
payload. This movement has a physical range of 190º. Actuator 3 allows to rotate to the second link and 
the gripper relatively on the first link with a maximum physical movement range equal to 240º. Finally, 
the actuator 4 causes the movement corresponding to the fourth DOF that makes the gripper rotate 
around the second link with a maximum physical movement range of 200º. Tab. 1 summarizes the main 
characteristics of the actuators of the developed educational robotic arm prototype. 

Table 1. Main features of robotic arm actuators. 

 DOF physical 
range (º) 

Electrical 
power (W) 

Mechanical power 
(Nm) 

Gearbox 
reduction ratio 

Actuator 1 360 15 8.3 264:1 
Actuator 2 190 20 9.9 256:1 
Actuator 3 240 20 3.0 119:1 

Actuator 4 200 8 1.0 264:1 

In order to develop the control loops, each actuator described above has a relative encoder coupled to 
the shaft of its motor (Fig. 2). These devices can quantify the rotation of the motors in a relative way. 
The information is generated through two periodic pulses signals that are 90° out of phase with each 
other. Each pulse corresponds to a fraction of the shaft movement and the built-in encoder model has 
a resolution of 500 PPR (pulses per revolution). Thanks to the software analysis of these signals it is 
possible to know the amount of movement produced. In the same way, the direction of rotation can be 
known simply by checking which of the two signals is ahead of the other. In addition, by temporarily 
analyzing these signals it is also possible to know the turning speed as described later. 

However, it is impossible to know the absolute position of the motor shafts, and consequently the arm 
links position, through these sensors. Obviously, this is a problem for the future development of the 
position control loop. The proposed solution is based on the addition of small limit switches in each link. 
These devices reliably indicate when the different links reach one of their physical limits (minimum or 
maximum) of movement. As will be described in the following section, by previously knowing the 
maximum range pulses of each link and having the ability for detect one of the movement limits, the 
absolute position of the links can be obtained. Exists absolute encoders that can indicate the absolute 
position but are much more expensive. Consequently, this type of sensors was not incorporated into the 
low-cost prototype developed. 

 
Figure 3. Motor drivers of the prototype: Cytron MDD10A (left),  

Pololu 36v9 (centre) and Pololu MC39926 (right). 

Following the strategy of developing an affordable educational robot, the simple and inexpensive motor 
controllers shown in Fig. 3 are selected. More commonly known as drivers, these devices transform the 
control commands from the microcontroller into a variable electrical power capable of feeding the 
motors. Simple models have two digital input signals, one controls the direction of rotation and the other 
sets the speed based on pulse width modulation signal (PWM). The drivers embedded into the robot 
base are small and each one supplies an actuator based on the required motor powers. 
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The set of drivers and the different sensors of the system (encoders and limit switches) are powered by 
a LiPo battery of 11.1 V and 2.2 Ah capacity. In order to provide the prototype with a safety system, an 
emergency switch is incorporated into the power circuit. This device is located between the battery and 
the different drivers. It is very important to provide educational robots with security systems like this, 
considering the type of users for whom they are intended. In the event of an entrapment or collision, 
anyone who is close to the arm can cut off the power to the motors with just a small gesture, avoiding 
any type of injury or accident.  

Finally, the control system developed for the educational robotic arm prototype is based on a master device 
that sends the speed commands to each actuator. It is a microcontroller from the Arduino manufacturer, 
more specifically the Arduino Due development board. It is based on the 32-bit Atmel SAM3X8E ARM 
Cortex-M3 chip, which operates at a frequency of 84 MHz. It is the most powerful processor and versatile 
card that the manufacturer offers. Provides 12 analog inputs, 2 analog outputs (digital-analog converters 
or DACs) and 54 digital pins that can be used as general purpose inputs and outputs (GPIOs). All the 
digital pins can be configured to generate interrupts and 12 of them allow generating PWM signals. It also 
has a storage capacity of 512 KB, fully available for software development. 

 
Figure 4. Depth and colour sensors of Real Sense D435i. 

Additionally, the educational robot developed has been equipped with a sensor capable of obtaining 
color 3D information about its environment. As can be seen in Fig. 2, the sensor is based on an RGB-D 
camera that is attached to the back of the gripper. Among the many options available on the market, the 
Real Sense D435i model from the manufacturer Intel is selected (Fig. 4). It is a camera with better 
characteristics in terms of resolution and detection range than the rest of the options. It also has a lower 
cost and a fraction of the weight over the rest of the options. Thanks to this device and its location, object 
detection, grasping and manipulation exercises can be performed in the future. This provides the 
educational robot with greater versatility with respect to teaching techniques on robotics technology. 

2.2 Software 
As described in the previous section, the electronic control system of the developed arm is centralized 
on the microcontroller housed in the Arduino DUE board. Arduino is a platform that offers multiple free 
access tools to develop electronic projects. One of these tools is their integrated development 
environment (IDE). Through this application, it is possible to easily program the different boards that are 
marketed. It has its own programming language based on C ++, where multiple functions are defined in 
order to facilitate and reduce application development times. The Arduino language has been used for 
the development of the robotic arm control software. The main algorithms that allow the use of the 
previously described hardware as an educational robotic platform are detailed below. 

2.2.1 Absolute position obtaining algorithm 
The first problem to solve in order to be able to use the platform as an educational robot is to obtain 
information about the absolute position of the different links. From this information it will be possible to 
develop closed-loop control algorithms, essential in a device with these characteristics. As described 
above, the problem arises due to the relative information provided by the encoders coupled to the 
different actuators. To obtain the data about the position in an absolute way, the initialization algorithm 
described below (Fig. 5) has been developed using the limit switches integrated in the prototype. 
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Figure 5. Initialization algorithm phases: initial state (left), reaching the physical limits (CW/CCW: clockwise 

and counter-clockwise direction) (center) and final passive configuration (right). 

Firstly, the algorithm starts from an initial stop position. It is a passive configuration where any actuator 
consumes energy from the battery because the only force acting on the links (gravity) is supported by 
the robot's own structure. Then, the four actuators of the arm are rotated in the directions of rotation 
indicated in Fig. 5 (B). The directions of rotation are selected with the objective of keeping the center of 
mass close to the geometric center of the arm. This does not compromise the stability of the assembly 
during the initialization process. It was necessary to design a speed profiles for each link in order to 
maintain a stable and continuous speed during all initialization phases. By this way, it is possible to 
reduce high accelerations when the links are near to the physical limits and in the changes of direction.  

An interruption service routine (ISR) is programmed for each link, which is executed when the 
corresponding limit switch is activated. A priori, the total number of pulses emitted by the encoders in 
their full range of motion is known. With this information, when the ISR is executed after reaching the 
also known physical limit, it is possible to establish an absolute position. The initialization process for 
each actuator is performed independently. Once the physical limit is reached, the links rise to its middle 
position, thus returning to the original neutral position.  

Finally, the initialization algorithm not only allows to obtain the absolute links position data, also performs 
a start-up function. By bringing all the links to a passive position, it is possible to reduce consumption 
during use by increasing their level of autonomy. On the other hand, due to the simplicity of the low-cost 
prototype that has been developed, it will be necessary to stablish manually the initial links positions 
before the standby of the arm in order to launch the initialization algorithm properly. 

2.2.2 Actuators position and speed calculous 
As before described, the relative encoders provide temporary information about the motors movements 
through its two channels A and B. Thanks to these pulsed signals (Fig. 6) and the algorithm described 
above, the position and speed of the different actuators can be determined at any time. As can be seen 
throughout this document, this information is essential to achieve the development of control algorithms 
in the educational robotic platform. 

 
Figure 6. Channels A and B from encoders. 
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Like in the previous algorithm, an ISR is programmed for one of the two channels of each encoder 
(specifically channel A). The code that is executed in these interruptions is identical for each actuator 
and is represented by the flow chart that appears in Fig. 7. ISRs are programmed to run every time the 
value of signal A varies (Fig. 6). The information related to the position of the motors is obtained directly 
through a simple counter (“Pulses_n”) that stores the number of pulses generated. On the other hand, 
the value referring to the speed is determined by the width of the pulse (P) in which signal A is active 
(Fig. 6). This information is stored in a global variable (“pulse_n_width”), which is used later to obtain 
the final value of the speed by a simple calculation in the main program using the resolution of the 
encoders (500 PPR). The code that is executed in these interruptions is identical for each actuator and 
is represented by the flow chart that appears in Fig. 7.  

 
Figure 7. ISR algorithm for position and speed data obtaining from encoders. 

To check the direction of rotation and account for the movement, the following process is performed. When 
signal A changes its value, it is checked whether signal B is active or not. If signal B is not active, the status 
of signal A is checked. When it is a higher level, signal A is unequivocally ahead of signal B as indicated 
in Fig. 6. In this case it is determined that the motor rotates counterclockwise (CCW). If signal A is not 
active, signal B would therefore be ahead, and the motor would be turning clockwise (CW). In a similar 
way, when the state of the signals is checked, they are stored the rise and fall times for the signal A.  

3 EDUCATIONAL PROPOSAL 
Educational robotic platforms such as the one presented in this paper are aimed at teaching in technical 
engineering schools. Specifically, devices like the developed arm allow multidisciplinary training focused 
on robotic engineering. Among the many exercises that can be performed exists mechanical design, 
conception and implementation of electronic circuits, C++ programming, design of control techniques, 
etc. This last area of knowledge, essential for the development of any robot, is undoubtedly one of the 
most complex field within robotics due to its high level of abstraction.  

An educational proposal based on the creation of a control loop for the arm actuators is shown below 
(Fig. 8).Within this loop are integrated the different electronic devices that are part of the arm, such as 
the microcontroller that house the program code, the encoders and the actuators. The main part of this 
system is the controller, in this case it is decided to implement a PID controller (Proportional, Integral, 
Derivative), one of the simplest controllers and the main example used in engineering schools for 
learning basic control techniques. It is based on the treatment of the error, which is the variable formed 
by the difference between the established command and the real-time status of the system variable. In 
this case, it is a matter of handling the error about the actuators speed and position.  
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Figure 8. Control loop designed (example from one of the links). 

PID controllers are composed of three elements, which are different approaches to analyzing the error 
variable with respect to its temporal component. The canonical form of its representation is shown below 
[14]. The expression indicates that the first component, known as the proportional P, is based only on 
the current error value. The second them, integral component I, evaluates the previous evolution of the 
error up to the present moment. Finally, the third component, derivative D, is based on the tendency of 
the error variable to tune the controller. The values of the three constants (Kp, Ki, Kd) allow to adjust the 
controller, which will cause a stable output if they are selected correctly. 

   (1) 

Therefore, the complexity in the use of PID controllers lies in the selection of the tuning constants. 
Currently there are various techniques for adjusting these controllers. For that reason, this task is 
selected as an example of an educational proposal in order to show the potential of the developed 
platform. Thanks to the designed software, it can be possible to perform exercises aimed at speed and 
position control. 

4 EXPERIMENTAL RESULTS 
Several experiments have been conducted in order to verify that reliable position and speed controllers 
can be obtained through the correct adjustment of the PID constants. The results of these experiments 
are shown below. 

4.1 Position control 

 
Figure 9. Actuator 2 position controller response 
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Fig. 9 shows the response to different orders for establishing position on the first link. The actuator that 
generates the movement of this link is the one that supports the greatest inertia and yet the positioning 
commands are satisfactorily achieved. As in the rest of actuators there are certain position errors. The 
magnitude of these deviations varies between 0.012º and 1.41°, and the mean error is 0.55°. This is a 
reduced mean position error, considering the ranges of movement of the links (Tab. 1). 

4.2 Speed control 
Regarding the speed control, the adjustment of the controllers of all the actuators is also conducted. 
The response to the establishment of 0.5 rad/s angular velocity for these elements appears in Fig. 10. 

 
Figure 10. Response of actuator speed controllers, from actuator 1 (top) to actuator 4 (below). 

As in the case of position control, Fig. 10 shows how it is possible to develop efficient speed controllers 
for each of the different links of the arm. Observing each of the graphs, it is possible to appreciate how 
the answers differ from each other in terms of their precision: establishment times, errors, overshoots, 
etc. This shows the benefit that can be achieved in the educational field through exercises that seek, for 
example, the adjustment that provides the minimum error. 

5 CONCLUSIONS AND FUTURE WORK 
The objective of the work presented in this paper was the development of a low-cost educational robotic 
platform. Additionally, the device should have the ability to be used as a teaching tool for technical 
universities. As shown by the results obtained in the educational proposal that has been raised, it can 
be affirmed that the objective has been achieved. With a cost of less than € 650, the developed platform 
allows to perform practical educational exercises that facilitate the learning of complex subjects such as 
programming or control engineering. Likewise, thanks to the results obtained, it can be affirmed that the 
prototype can be used in future more complex projects such as trajectory planning, obstacles avoidance, 
grasping techniques design, etc. 

In future work, software can be implemented that allows the detection and estimation of the position and 
orientation of different objects. Thanks to the RGB-D camera that the robot holds, more complex 
teaching exercises can be developed. This will also require the development of a higher-level control 
software through the creation of a kinematic model of the arm. Finally, due to the successful 
development of the prototype, a reflection can be made on its possible commercialization and 
introduction in other educational institutions. 
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BANNING MOBILE PHONES - THE EXPERIENCES OF THE TEACHERS

T. Ott, A. Grigic Magnusson

University of Gothenburg (SWEDEN)

Abstract

Even though there has been an enormous increase in various technologies for learning in schools,
students' use of mobile phones is often seen as disruptive and distracting for students learning. In
Sweden, just as in many other countries, there is now an ongoing trend to ban mobile phones from
classrooms. However, the impact of a mobile phone ban on digital distractions in school could be
questioned as long as other digital connected technologies are present. In order to fully understand the
complexity of digitally connected technologies in classrooms and the use of mobile phones, we need to
address questions concerning banning mobile phones from school. This study explores Swedish upper
secondary school teachers' experiences of implementing a mobile phone ban during class. The study
follows a work team of eight teachers as they implement a mobile phone ban for students during class at
an upper secondary class in Sweden. 

The study is based on semi-structured group interviews with eight upper secondary teachers who all
undertook a mobile phone ban during class. In total, eight teachers participated in the study. All group
interviews were transcribed and coded to identify patterns and variations in the data. 

Our analysis indicates three dilemmas banning mobile phones in class. First, most teachers considered
the implementation of a ban to be a promising way to reduce distractions and disruptions caused by
students' use of mobile phones during class. However, there was a significant difference between the
teachers in their appropriation of the mobile phone ban. Even though the teachers had agreed on
implementing a ban, mobile phones were never entirely banned. From the first day of implementation,
some teachers, despite a positive attitude towards a ban, made exceptions from the ban and kept on
making exceptions, allowing students to use their mobile phones for school-related work during class.
Second: During classes when mobile phones were banned, students' laptops instead emerged as a
mediator of distractions, but difficult for the students to hide from the teachers. Third: The teachers found
the enforcement of the ban to take as much energy as the distractions from the mobile phones during
class and limit their pedagogical repertoire.

Our study shows that banning mobile phones does not generate a learning environment without
distractions from digital technologies, as long as there are other digital connected technologies available
in school. Instead, students' use of mobile phones during class can facilitate learning if the mobile phone
use is guided by the teaching teacher and with a clear purpose. Considering these findings, we discuss
the potential and problems when implementing and enforcing a mobile phone ban during class.

Keywords: Mobile phone, ban, implementation, technology, upper secondary school.
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TRADITIONAL TO ONLINE OVER NIGHT: HOSPITALITY STUDENT 
SATISFACTION DURING THE FIRST COVID-19 SEMESTER 

L. Zizka, I. Blal, R. Etamad-Sajadi, M. Sandoval-Alvarado 

Ecole hoteliere de Lausanne//HES-SO University of Applied Sciences and Arts Western 
Switzerland (SWITZERLAND) 

Abstract 
Student satisfaction has been the focus of research projects gauging how students evaluate the higher 
education institution (HEI) on a program and course level. In traditional courses, student satisfaction 
revolves around the teacher, pedagogical style, and academic resources available. For fully online 
courses, students typically rate the experience based on four relationships: Learner-faculty, learner-
learner, learner-content, and learner-technology. However, the spring semester of 2020 was neither 
traditional nor fully online; rather, it entailed an immediate and brutal shift from one learning mode to 
another.  

With Covid-19, faculty worldwide attempted to maintain the execution of their educational mission for 
their students and themselves. This paper investigates the factors impacting students’ satisfaction with 
their remote learning experience throughout the ‘forced’ confinement period in one HEI. Although initially 
communicated as a temporary closure in March 2020, this HEI Switzerland was obliged by the Swiss 
government to remain closed throughout the rest of the academic semester (i.e., 11 weeks). Unlike other 
Swiss HEIs that took weeks to move online, this HEI shifted to remote teaching over the weekend. In 
this unique setting, there was no break in the learning cycle for the students.  

Based on the literature, a 19-question survey conducted in June 2020 examined the relationships 
students have in three educational settings, i.e., learner-technology, learner-faculty, and learner-
content, to the amount, accuracy, frequency, relevance, and timeliness of the messages communicated 
to students for these three categories. A total of 2254 Bachelor students from this Swiss HEI received 
this survey.  

The results from this study are critical to management and faculty as schools are currently preparing for 
the September intake in the midst of still uncertain covid-related times. This paper concludes with 
recommendations for creating future innovative ‘planned’ digitized courses programs that increase 
student satisfaction. 

Keywords: COVID-19, Higher Education Institutions (HEIs), student satisfaction, learner-technology, 
learner-faculty, learner-content. 

1 INTRODUCTION  
Crises have affected higher education institutions (HEIs) in the past. Many studies have been conducted 
on student satisfaction during crises such as school shootings, economic crises, or public health issues. 
Covid-19 is not the first public health issue to affect HEIs, but it is the most prevalent and far-reaching 
to date. Earlier epidemics such as SARS, Ebola, or Zika virus affected specific regions but did not result 
in campus closures for extended periods. The closest crisis was the Second World War, where HEIs, 
including the oldest hospitality management school, were forced to close their doors. Nonetheless, the 
Covid-19 pandemic affected HEIs worldwide, forcing many institutions to close for an uncertain amount 
of time. In the case of this particular HEI in Switzerland, the announcement of the closing of the school 
was confirmed on a Friday and the courses were prepared over the weekend for the following week. 
There was no grace period or lag time; faculty members and students (and the academic services 
associated with planning courses, timetables, and schedules) immediately adapted to remote learning. 
Further, as the weeks past, no one had clear answers from the Swiss government as to when the 
campus could open again. Thus, each week was approached from the perspective that this was short 
term. As we would later learn, the semester remained on a remote-learning mode and most of the 
midterm and final assessments were online. Given the critical impact of crises on HEI, this study 
attempted to gauge student satisfaction with the emergency remote, ‘exceptional’ semester of spring 
2020. We suspect that a greater understanding of the determinants of students satisfactions in 
exceptional times can support the identification of fundamental factors of the relationship.  
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According to the literature, for fully online courses (i.e., 80% or more online), students typically rate the 
experience based on four relationships: 1.Learner-faculty, 2.learner-learner, 3.learner-content, and 4. 
learner-technology. Nonetheless, previous research has found that learner-learner relationships are 
insignificant or less appreciated by students [1] [2]. For this reason, in this study, the learner-learner 
relationship was not assessed. 

Learner to faculty is based on the relationship between the two key stakeholders in the learning 
experience. This relationship, based on availability, flexibility, and feedback, is often cited as the most 
significant indicator of student satisfaction [1] [3] [4]. According to [4], the instructor is the main predictor 
of student satisfaction based on availability, flexibility, and feedback. Nonetheless, for the faculty, 
moving to emergency remote led to supplementary challenges when creating and giving their 
emergency remote courses rather than building a social learning environment [5]. Given the particular 
circumstances of an emergency distance learning semester, we explored the effects of faculty 
availability and flexibility as well as the quality of feedback provided to the learners [3]. In any academic 
setting, the instructor is responsible for the frequency of contact, amount of contact, and accuracy about 
directions and tasks. In fact, their ability to provide this information effectively affects student satisfaction. 
In the emergency remote courses, faculty members were tasked with finding ways to maintain a positive 
learning environment for and with the students. As such, the crisis offers a unique setting to test these 
key relationships. 

Learner to content is defined as non-human interaction the student has with the subject matter ([1]; [6]. To 
be effective, any online learning experiences need to be carefully designed to capitalize on technology and 
multidisciplinary knowledge about academic content [2]. Quality course content contributes to student 
satisfaction when tasks are created in an online learning community with a feeling of connectedness to 
fellow learners [2]. One of the core learning principles posited by [7] states: "All learners do not need to 
learn all course content; all learners do need to learn the core concepts" (p. 199). In the past, faculty 
members have complained about course content overload, that they had too much information that needed 
to be crammed into their courses. By adopting this new mentality based on core concepts, faculty members 
need to define what their students really need and what is ‘extra’. Regardless of the learning environment, 
to ensure success, course goals and objectives should be clearly communicated [3], and assessment 
rubrics need to be clear and transparent [8]. Our proposition related to the learner-content dimension 
affecting student satisfaction is that the communication of the information pertaining to the course content 
is a key determinant of student satisfaction in this particular learning environment. Given the importance 
of this relationship in learners’ satisfaction, we anticipate that its role in a crisis context would contribute to 
better understanding its role in course content and design.  

Learner to technology focuses on the student's skill and comfort level using technology in an online 
environment. It includes students' perceptions of online learning self-efficacy, or the level of confidence 
that someone has to perform a particular task, activity, action, or challenge [1]. This is a crucial 
component in student learning and satisfaction. Previous research showed that students' 
computer/Internet self-efficacy and motivation for learning had a direct, positive effect on online learning 
perceptions and course satisfaction [4]. Thus, students with access to reliable equipment and familiarity 
with the technology can be successful [3] and may report greater satisfaction with online learning. 
However, technology skills may vary greatly within a class or a cohort. Some students may have had 
minimal previous experience with a specific tool yet master it. Other students may over-estimate their 
skills and find a specific tool daunting or user-unfriendly. The same is true for faculty members. The 
range of technological skills differ amongst faculty members. Prior to Covid-19, many faculty members 
were reticent to try new tools in their traditional classrooms. After all, if the course was going well, why 
change it?  

Nonetheless, due to the emergency-nature of this particular semester, both faculty and students 
struggled with technology issues that detracted from teaching and learning. Instead of letting the 
pedagogy drive the technological choices that align with the learning objectives [6], some faculty 
members chose the technology based on ease of use or convenience. Therefore, we suspect that in 
this particular setting of crisis synchronous remote learning, the importance of communicating 
information regarding the technology learners are expected to employ is increased. 

Therefore, to gauge the hospitality management students’ perceptions of the emergency remote courses 
given in more than half of the spring 2020 semester, we posited the following overarching research 
questions:  
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RQ1: What was the overall satisfaction of the emergency online courses of hospitality management 
students? 

RQ2: Did the remote-mode courses meet students’ learning needs?  

RQ3: Were the online courses of the spring 2020 semester perceived by the students as effective as 
traditional face-to-face courses?  

2 METHODOLOGY 
The Bachelor cohort of spring 2020 totaled 2254 students. Of this number, the responses of students in 
the 4th semester, i.e., students who were off campus completing an internship, were not recorded as 
they were on internship during this period with no courses taken online. Thus, the 355 BOSC 4 students 
were eliminated from the results leaving 1899 potential respondents. After verification, 827 submitted a 
completed survey (51%). The results of their responses are shown below. For clarification, each BOSC 
represents an academic semester. Thus, BOSC 1 and BOSC 2 are first year students; BOSC 3 (and 
BOSC 4 – internship) are second year students; BOSC 5 and BOSC 6 are final year students.  

The survey comprised of 19 questions to gauge the relationships students have in three educational 
settings, i.e., learner-technology, learner-faculty, and learner-content, with the amount, accuracy, 
frequency, relevance, and timeliness of the messages communicated to students for these three 
categories.  

Table 1 summarizes our items. 

Table 1: Questionnaire items 

Constructs Items 
COURSE INFORMATION 
QUALITY 

Course information was accurate. 
Course information was relevant. 
The amount of information regarding the courses was appropriate. 

FREQUENCY OF 
INFORMATION 

The frequency of information regarding the courses was appropriate. 
Course information was timely. 

INFORMATION QUALITY 
ON TECHNOLOGY 

I received accurate responses to my questions regarding technology. 
I received relevant information on how to use the technology for the courses. 
I received timely responses in regards to my technology questions. 
The frequency of information regarding technology was appropriate. 
The amount of information regarding the technology was appropriate. 

CONTACT QUALITY  The frequency of contact with my teachers was appropriate. 
The amount of contact with my teachers was appropriate. 

FEEDBACK QUALITY   I received accurate directions from my teachers to complete the assignments. 
I received relevant feedback from my teachers to complete/improve assignments. 
I received timely feedback from my teacher. 

STUDENT 
SATISFACTION 

I am satisfied with the remote courses. 
The remote courses meet my learning needs. 
I learned as much in the remote courses as compared to face-to-face courses. 
I feel remote courses are as effective as face-to-face courses. 

Structural equation modeling (SEM) was adopted to test the hypotheses since the model contains 
several latent variables. SmartPLS 2.0 was used for the analysis. We employed a bootstrapping method 
(200 sub-samples) to test the significant level of regression path coefficients. 

3 RESULTS 
Students were asked to rank their responses from ‘fully agree’ to ‘fully disagree’. The results to the 
general satisfaction questions are shown in Figures 1-4.  
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Figure 1: I am satisfied with the remote courses. 

As seen in Figure 1, students overall were satisfied with remote courses given in the emergency remote 
setting of spring 2020. Across all semester, approximately 57% of students agreed or fully agreed with 
the statement ‘I am satisfied with the online courses’. Of this global percentage, the highest satisfaction 
derived from the final semester (BOSC6 at 71%) followed by the second semester (BOSC2 at 61%) and 
the first semester (BOSC1 at 58%).  

 
Figure 2: The remote courses did not meet my learning needs. 

While the results in Figure 2 still show a slight advantage (51% versus 49%) for a positive perception of 
meeting remote learning needs, the numbers are lower than the previous question. Students in the final 
semester at almost 50% disagreed with the statement ‘The remote courses did not meet my learning 
needs” thus suggesting that the courses were perceived as meeting their learning needs.  

 
Figure 3: I learned as much in the remote courses as compared to face-to-face courses.  

The results from Figure 3 reveal another angle of overall satisfaction. While students were quite positive 
in the question on satisfaction (Figure 1), they appear to be less satisfied with remote courses when 
compared to traditional face-to-face courses. Across all semesters, more than 70% reported negatively 
in response to the prompt ‘I learned as much in the remote courses as compared to face-to-face 
courses’.  
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Figure 4: I feel remote courses are as effective as face-to-face courses.  

Compared to the results in Figure 3, the results in Figure 4 are more significant. Just over 75% of the 
students across all semesters reported ‘disagree’ or ‘fully disagree’ in response to the statement ‘I feel 
remote courses are as effective as face-to-face courses’ with students in the first year (BOSC 1 and 2) 
reporting the highest level of ineffectiveness.  

 
Notes: 
*  Significant at 0.05 level  
** Significant at 0.01 level  

Figure 5: Results of the PLS analysis  

Figure 5 presents the results of the PLS analysis and the values of different path coefficients. The first 
interesting point is the fact that our model explains 32.7% of student satisfaction. It means that other 
factors explain 67.3%, which calls for the future research endeavors discussed in our conclusion. In 
other words, while significant predictors, the quality of course information, the frequency of course 
information, the quality of information on technology, the quality of contact and feedback only explain 
32.7% of the variance in students’ satisfaction in remote learning experiences.   

Going through our hypotheses, we see that H1, H3, H4, and H5 are accepted. Results show that the 
quality of course information (H1) is, in our model, the first predictor of student satisfaction (γ = 0.210).  

With a γ = 0.183, we see that the second predictor of student satisfaction is feedback quality during the 
semester (H5). Furthermore, the loading of items indicates that the accuracy of the feedback on the 
assignments is key to student’s satisfaction.  

With a γ = 0.160, quality of information related to technology is the third determinant of student 
satisfaction (H3), with relevancy and timeliness as the most robust items for this dimension. The other 
three dimensions (i.e., accuracy, frequency, and amount) weight equally in explaining the variance in 
student satisfaction with this unique learning environment.  
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The quality of contact during the semester, tested in H4, also shows a significant effect on student 
satisfaction (γ = 0.144). The frequency of contacts with the instructor (which can be approximated to 
their availability) has more or less the same importance than the length of these contacts.     

Finally, our model reveals no significant relationship between the frequency of information and student 
satisfaction. Therefore, H2 is rejected. In other words, the fact that the student receives frequent and 
timely information regarding the course content is not a predictor of student satisfaction in this learning 
setting.  

4 DISCUSSION 
Based on a partial least square analysis, the initial results (2.25 out of 4) for general satisfaction showed 
that students did not find the remote courses to be as effective as face-to-face courses. They did not 
feel they learned as much as in the traditional classroom and did not feel the online setting fully meets 
their learning needs. In this specific setting, it is interesting to note that for overall satisfaction level, 
students reported receiving feedback on assignments from the teacher was the most relevant. In 
parallel, all dimensions together (course information, feedback on assignments, information on 
technology, etc.) explain 35.3% of student satisfaction. Further, class size impacted significantly and 
negatively student satisfaction. Even in a remote format, small classes (e.g., less than 25 students) 
report higher student satisfaction than large classes. We suspect that a crisis situation highlights the 
essential factors influencing the students’ learning satisfaction. In any case, these salient factors should 
not only become the focus in emergency situations but also reinforced in non-crisis situations. 

4.1 Overall satisfaction 
In response to RQ 1: What was the overall satisfaction of the emergency remote courses of hospitality 
management students?, as seen in the results, students reported overall satisfaction with the remote 
courses given during the emergency remote spring 2020 semester. The highest numbers of satisfaction 
were reported by the final semester students. This could be explained by a higher level of maturity or 
other factors. When the HEI was obliged to close, students in the final semester had completed two of 
their three elective courses. These two electives take place in the first five weeks of the semester; thus, 
the students were able to complete those electives in the ‘traditional’ setting. However, they still had one 
elective that remained (an intensive 1-week course) to complete the academic courses of their final 
semester. Following the last elective, students in the final semester complete a thesis (completely 
independent work) or a student business project (completed in groups but done autonomously). Thus, 
the end of their spring 2020 semester may have been less hectic than for students in other semesters. 
However, students in the 2nd year (BOSC 3) and students in the first semester of the final year (BOSC 
5) reported the lowest satisfaction. This may be linked to the courses they had during those semesters 
or their comfortability with moving online at that point in their program. One positive observation was the 
high number of satisfaction deriving from the first year students. For the BOSC1 students, they had only 
had 6 weeks on campus before moving to the emergency remote environment. While one could imagine 
that this would taint their perceptions of satisfaction, the results suggest otherwise. Students in the first 
year appeared to appreciate how the courses were given in the online setting. One possible explanation 
for this discrepancy might be the nature of the subjects of the first semester. The latter includes more 
fundamentals to business.   

In the literature, the zone of proximal development (ZDP) has been emphasized as crucial for online 
learning environments [7]. Simply, the ZPD suggests that students are at different levels of maturity and 
self-efficacy to face new challenges in regards to their learning. Some students will thrive in this new 
learning environment; others will struggle [7]. In the results we have presented, final semester students 
and first-year students seem to indicate a willingness to embrace this new learning challenge which is 
reflected in their overall satisfaction. However, when all semesters are combined, only 57% responded 
favourably. This confirms the principle of ZPD, that is, some students were not prepared to shift to this 
new learning setting and may have felt that they did not have the skill set or competences to be more 
autonomous learners.    

4.2 Learning needs 
The response to RQ2: Did the remote courses meet students’ learning needs? was less evident than 
the other questions as the positive and negative scores were quite similar. Nonetheless, following a 
comparable pattern to the overall satisfaction, the final semester students felt that the online courses 
met their needs, followed by the first-year students (both BOSC1 and BOSC 2). Again, the BOSC3 and 
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BOSC5 reported the lowest scores which suggests that they did not feel their learning needs were met 
in remote setting. This is a crucial finding as we can use this feedback to analyze what worked (and 
didn’t work) in these semesters. It is necessary to identify which components led to this result. Was it 
the learner-technology, learner-faculty, learner-content or a mixture of them all that contributed to this 
feeling that the learning needs were not met? When analyzing the other questions on the survey, the 
BOSC3 and BOSC5 semester students reported favourably (59% or higher) for all three relationships: 
learner-technology, learner-faculty, and learner-content.  

As Figure 3 displays, students across semesters did not feel that they learned as much as compared to 
face-to-face courses. This result must be taken with caution as students had no previous experience 
with online nor remote settings and no history to compare this experience to, they may have been more 
negative in their perceptions of how much they learned. From the literature, it is well known that teaching 
online takes more time [2] [7]; thus, trying to cover all of the content from a face-to-face course was 
challenging. Faculty members may have been obliged to cut out certain activities or drop certain content. 
This may have led to student perceptions that they learned less. Further, for the first time, all final exams 
(and many midterms) were conducted online. This was a major shift that may have affected their 
perceptions as well.  

Nonetheless, as confirmed in the literature, the relationship with the faculty member through directions, 
feedback, or availability recorded high scores across the semesters followed by the learner-content 
relationship [1] [3] [4] [7]. Learner-technology received the lowest scores which could be explained by 
the emergency remote setting and the instability it caused overnight. Both faculty members and students 
needed to use technology that had little or no previous knowledge of to create effective learning 
environments. Many employed a ‘trial and error’ philosophy. Further, faculty members sought training 
experiences through faculty led workshops or other resources (internal and external) to improve their 
skills. After all, using technology effectively can be learned and many faculty members and students 
became more comfortable with technology as the semester (s) went on.  A comparison with the autumn 
2020 and spring 2021 semesters that followed (also in mixed remote settings) would be useful to confirm 
or dispute the results here.  

4.3 Remote courses versus traditional face-to-face 
The most significant and negative response derived from RQ3: Were the remote courses of the spring 
2020 semester perceived by the students as effective as traditional face-to-face courses? Across all 
semesters, students perceived that remote courses as experienced in the emergency remote spring 
semester were not as effective as traditional face-to-face courses. This seemingly contradicts the overall 
satisfaction as seen in Figure 1 and begs the question: Why were students satisfied (overall) yet felt the 
remote courses were less effective? One interpretation could be that students felt empathy students for 
the faculty members who tried their best to adapt to an unprecedented situation. It could be explained 
by the relief students felt that they had survived the emergency remote semester. Keep in mind, the 
survey was conducted after the final exam session took place. Students may have been in a positive 
frame of mind after completing the semester.  

Nonetheless, there are lessons to take from this finding. Although each individual question on the 19-
question survey showed positive results for learner-technology, learner-content, and learner-faculty 
relationships, when taken as a whole, these students still perceived that the online courses lacked 
something compared to their face-to-face courses. This leads to the question: what was missing in the 
remote setting in spring 2020 that would need to be adjusted in remote settings in the future? In this 
study, the learner-learner relationships were not included, nor the emotional side of social presence 
when learning online. The lack of the social side of learning and the emotional effects of the pandemic 
may have led to this final finding. It will be crucial to compare the findings of this study to the subsequent 
surveys conducted at the end of the autumn 2020 and the spring 2021 semesters to gauge student 
perceptions on the effectiveness of our online offers. Like many HEIs worldwide, we are using this crisis 
as an opportunity to build more digitalization into our programs. However, we need to understand what 
led to this feeling of ineffectiveness, so we do not replicate it when moving forward.  

5 CONCLUSIONS AND RECOMMENDATIONS 
Since conducting this survey in June 2020, students and faculty have experienced two additional 
exceptional semesters which differed from the spring semester 2020 and each other. In autumn 2020, 
due to sanitary restrictions imposed by the Swiss authorities, only half of the students were permitted to 
come on campus at the same time leading to a rotation system of online and face-to-face courses. 
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However, in November, as the case count rose again, the undergraduate shifted back to a completely 
remote setting. As the autumn 2020 semester concluded, the sanitary conditions worsened with new 
waves and new variants appearing worldwide. For this reason, the spring 2021 semester began as 
completely remote for an undecided amount of time. In the end, students were able to come back to 
campus, again in rotations, for the final few weeks of the semester. Nevertheless, as many had already 
returned (and stayed) home, most students did not physically return on campus in these final weeks. 
While it is not the purpose of this conference paper, a future study will compare the student satisfaction 
rates of the autumn 2020 and spring 2021 semesters as well to gauge how well faculty members 
adjusted their teaching materials to adapt to more blended learning environments.  

Thus, based on student feedback, what was learned over these past three exceptional semesters and 
what was gained from these experiences? For the most part, the results of the spring 2020 semester 
demonstrate that students recognized the efforts faculty members made to produce effective courses in 
an emergency remote setting. However, as seen in these results, students did not feel that they learned 
as much or that online courses were as effective as traditional face-to-face lessons. Thus, to fill this void, 
faculty members have been offered numerous training sessions on topics involving online learning. For 
the moment, due to mass vaccinations, classes for autumn 2021 are planned as face-to-face with students 
on campus. Nonetheless, some of the ‘best practices’ learned over the past 18 months will be retained.  

As the sanitary situation continues to change and uncertainty for remaining on-campus reigns, moving 
forward, we offer the following recommendations for the three areas of student satisfaction: learner-
technology, learner-faculty, and learner-content in remote or hyflex settings. For learner-technology, 
offer training sessions and provide assistance for both faculty and students on the tools currently being 
used or new tools that could be implemented. In our case, we also equipped our classrooms with better 
technology to enhance the online learning experience. Students and faculty have become more at ease 
with using the technology and new opportunities for digitalization have become possible. For learner-
faculty, the need for prompt feedback and establishing the social presence is crucial. Faculty members 
have found (and are continuing to experiment with) new ways to establish connections with their 
students in any learning environment. The next step will be to find ways to create contact between the 
learners themselves. The fact that this factor becomes salient in extraordinary settings such as the one 
tested, might indicate that it is essential in every setting of learning. Finally, for learner-content, a 
reconsideration of the amount of content must be addressed. Like previous studies on online settings, 
we also found that teaching online takes more time; hence, less actual content can be covered. These 
semesters have obliged us to boil the courses down to the essence, i.e., the core content, that needs to 
be covered to meet the overall learning outcomes.  
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Abstract 
In today’s global world cultural diversity has become an issue that has to appreciate in many spheres of 
life. Cultural sensitivity is of particular importance in the sphere of education as academic mobility has 
been increasing recently. For a number of decades, Russian medical schools have been offering their 
programmes to students from all over the world. The international medical students are ethnically, 
culturally, and religiously diverse. So is the Russian culture to which they have to accommodate. 
Therefore, the development of sociocultural awareness and sensitivity will help medical educators 
identify culture-specific motivational drivers, optimally balance and adjust them to the universal values 
and the values of the accepting culture.  

The issues of culture-bound academic motivation have already been explored in a number of papers. 
F. Н. Weeks, H. H. Adams, A. Behannia, N. S. Londadjim, G. K. Sadek, M. Diame analyzed various 
aspects of learning cultures of students from different socio-cultural backgrounds. However, no 
comparative study of academic motivational drivers has been conducted. 

The purpose of the present study was to reveal culture-bound motivational drivers in the major groups 
of international medical students (African, Arab, Indian) as the rationale for developing an effective 
instructional approach and enhancing student satisfaction.  

The study was conducted in two stages. The first stage involved a systematic review to critically appraise 
the findings of previous studies of academic motivation in various cultures. At the second stage, two 
consecutive surveys of international medical students were performed. The online survey (Google Form) 
in English comprising 15 questions was successively offered to first-year medical students (n=52) and 
first- to four-year students (n=140) of three Russian medical universities. The total number of participants 
was 192. 

The findings were quantified and processed using Google Sheets and Statistica 6.0 software. The 
obtained results were correlated with the review findings to explore the interplay of universal and culture-
bound motivational drivers and their dynamics owing to enculturation and resocialization processes.  

The survey yielded a variety of data, which were systemized based on age, gender, and ethnic 
differences in motivational drivers. The study findings have demonstrated that the motivational drivers 
of international medical students change as they progress from junior to senior years of study. First-year 
students are basically motivated by the values relevant to their cultural background. Senior students 
tend to shift to more universal motivational drivers and those inherent in the Russian cultural context. 
There are also slight gender and age differences, which are, however, resultant from the gender and 
age stereotypes common to their cultures. 

One of the major implications of the study is that student satisfaction and academic achievements are 
closely correlated with the extent to which academic motivation is incorporated in the instruction 
approaches. The latter is a dynamic parameter, which is progressing from being of mainly socio-cultural 
nature towards the universal values of the medical profession. Therefore, a flexible teaching approach 
is required at different stages of education, which will help students adopt new learning stereotypes, 
accommodate their cultural views to them, and, finally, develop a new learning culture aligning with their 
profession. 

Keywords: academic motivation, international medical students, universal and culture-bound 
motivational drivers. 
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1 INTRODUCTION  
In today’s global world cultural diversity has become an issue that has to be appreciated in many spheres 
of life. Cultural sensitivity is of particular importance in the sphere of education as academic mobility has 
been increasing recently. For a number of decades Russian medical schools have been offering their 
programmes to students from all over the world. The international medical students are ethnically, 
culturally and religiously diverse. So is the Russian culture to which they have to accommodate. 
Therefore, the development of sociocultural awareness and sensitivity will help medical educators 
identify culture-specific motivational drivers, optimally balance and adjust them to the universal values 
and the values of the accepting culture.  

The issues of culture-bound academic motivation have already been explored in a number of papers. 
F. Н. Weeks, H. H. Adams, A. Behannia, N. S. Londadjim, G. K. Sadek, M. Diame analyzed various 
aspects of learning cultures of students from different socio-cultural backgrounds. However, no 
comparative study of academic motivational drivers has been conducted. 

The purpose of the present study was to reveal culture-bound motivational drivers in the major groups 
of international medical students (African, Arab, Indian) as the rationale for developing an effective 
instruction approach and enhancing student satisfaction.  

2 METHODOLOGY 
The study was conducted in two stages. At the first stage 3 major populations of international students 
doing medical courses at Russian universities were selected – African, Arab and Indian communities. 
Subsequently, a systematic review to critically appraise the findings of previous studies of academic 
motivation in the target cultures was conducted. At the second stage two consecutive surveys of 
international medical students involving the selected communities were performed. The online survey 
(Google Form) in English comprising 15 questions was successively offered to first-year medical 
students (n=52) and senior students (n=140) of three Russian medical universities on a voluntary basis. 
The total number of participants was 192. 

The findings were quantified and processed using Google Sheets and Statistica 6.0 software. The 
obtained results were correlated with the review findings to explore the interplay of universal and culture-
bound motivational drivers and their dynamics owing to enculturation and resocialization processes [1].  

3 RESULTS 

3.1 Overview of previous findings 

3.1.1 Sociocultural motivators of Arab students 
The investigation of the motivational drivers in three major communities of international medical students 
doing courses at Russian universities involved the overview of the publications giving insight into the 
socio-cultural contexts they descended from. The research focused on three consolidated ethnic groups 
of international medical students represented in Russian universities: Arab, African and Indian students. 

Despite cultural and religious diversity observed in different ethnic communities found in Arab countries, 
they share a number of cultural values stemming from their faith – Islam. As Quran followers, Arab 
people have a deep respect for such qualities as chasteness, perseverance, modesty, patience, 
kindness and generosity [17, 18]. 

Though the educational systems of many Arab countries follow the European model of teaching, socio-
cultural specificity is still observed. The teacher is the central figure of the academic process with 
unchallenged authority, the one, who is empowered to pave the path for moral and intellectual treasures 
[7]. The student has only to apprehend the message the teacher is communicating without trying to 
generate any other findings. The typical classroom routine is such when the teacher puts a question and 
the student offers an expected and stereotyped answer. The main idea of learning in this context is to 
accumulate a bounded and sharply-defined set of knowledge and data. A minor emphasis is placed on 
analysis, synthesis and appraisal whereas memorizing is strongly encouraged.  

The model of teachers’ behaviour involves providing the material, which has to be recorded by students 
and later checked. As a rule, home assignments are not attended by students individually at home as 
they expect them to be done in class with the help of the teacher [7]. Exams, as the form of knowledge 
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assessment, are of particular importance in the Arabic systems of education. Driven by the desire to 
pass exams at any costs, students can resort to any type of cheating. This is not considered to be 
immoral as aims to save the “student’s face” [16]. 

Some gender differences have also been described. Male Arab students tend to demonstrate learning 
behaviours associated with more freedom, spontaneity, vigour, and assertiveness. They often take the 
initiative in classroom discussions and disapprove of criticism.  

A. Helms points out, that the main ways of knowledge acquisition used by Arab students are 
memorization and mere reproduction of the information covered by the tutorials recommended by the 
authorized bodies, whereas independent research, creative thinking, and innovations are not 
encouraged [7]. 

Their ideas of class and academic discipline also seem to show a lot of cultural specificity. The deadlines 
for home assignment submission are very uncertain and may be extended at students’ discretion. Arab 
students’ perceptions of punctuality are also culturally embedded. It is quite a common practice in these 
countries to change or delay schedules or have not fixed working hours at all. Therefore, students feel 
free not to keep regular class hours if any other circumstances arise.  

In many situations they may prefer easy ways of handling a problem at the expense of hard work and 
painstaking. In interpersonal communication Arab students value open-heartedness and 
straightforwardness, whereas people behaving otherwise are labeled as dishonest and dangerous.  

The overview of the studies of sociocultural motivators driving Arab learners has yielded a summary of 
the major culturally embedded values related to education: 1. Priority of passive acceptance of ideas. 2. 
Underscoring of independent knowledge search. 3. Memorization and reproduction as leading learning 
activities. 4. Indisputability of an authoritative judgment. 5. Small significance of individual and innovative 
ideas. 6. Non-acceptance of feelings and emotions in a classroom. 7. One-way solution of each problem 
[4, 7, 15, 17, 18].  

3.1.2 Sociocultural motivation of African students 
A number of researchers [2, 3, 8, 9, 16, etc.] conducted reviews and surveys to explore the cultural 
values and norms of different African communities, which enabled them to identify and systemize their 
priorities and orientations. The central concept embedded in African cultures is ubunthu, which is 
considered as a philosophy system, mode of existence, ethical code and behaviours shared by African 
people. This philosophy focuses on such values and principles as compassion, mutual benefit, dignity, 
harmony and humanism aiming to maintain the community welfare, justice and mutual care. This 
ideology stems from the belief in our common humanity and channels our actions to attain the common 
good. Therefore, we may conclude that regardless of socio-cultural specificity found in different 
communities, a number of universal value orientations are shared by the representatives of various 
African communities. Therefore, these common features will be further analyzed in this study. 

The analysis of the broader cultural context was followed by the study of the concept of learning cultures, 
which sheds light on culture-specific academic motivation of African students. Viewed from the 
organizational perspective, a learning culture is about developing, obtaining and transferring knowledge 
and behaviours associated with it [6: 365]. 

In his study of the West African concepts of traditional culture and educational success, D. Maguette 
identified the main values embedded in this learning culture. These values show direct correlation with 
the earlier described ubunthu motivators and comprise pride, endurance, respect, and hard work [10:7]. 
The author emphasized the specific ways the knowledge is transferred in African communities: “settings, 
materials, processes and procedures are all “informal”; there is no classroom as designed in the Western 
model, no officially written program, syllabus or curriculum, and no trained teachers. It is mainly a 
transmission of knowledge, skills, values, and secrets, through families, ethnic groups, and age groups, 
generally by elders. There is no expectation for learners to get a job after this process; however, they 
should know the values of their society and live by them” [10: 17] . Students’ learning behaviours 
demonstrate hard work, dignity, and respect for elders. The gender expectations include girls’ modesty; 
however, women today can be employed in different spheres of life. As most families rest their hopes 
on their children and expect them to put an end to their poverty and suffering, students try hard to please 
their parents and are always motivated by shame or fear of failure [10: 31]. Social competition is a 
counterpart of the African learning culture. Not to make their mothers (who generally supervise their 
academic efforts) feel guilty, students try not only to work hard but also comply with the school rules, 
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wear appropriate clothes, behave properly to their teachers to avoid any remonstrance on their part. 
Motivated by pride and dignity, students tend to avoid cheating at school [10: 32-33]. 

Therefore, socio-cultural motivators drive African students to work hard, make them competitive, 
compliant, and well-behaved. These findings were later compared with our own results obtained through 
the surveys. 

3.1.3 Sociociltural motivators of Indian students 
Another culture showing considerable ethnic, language and religious diversity is Indian. Here modern 
Western rational pedagogical ideas overlap with Eastern spirituality. Since the times of the British rule 
on the Indian subcontinent Indian education has been integrating up-to-date teaching technologies with 
traditional verbal techniques. A value-oriented approach lies at the heart of Indian education. Its main 
goal is to shape a versatile personality encompassing intellectual, aesthetic, moral, emotional, social, 
mental, and religious dimensions [17]. To make an individual accomplished, the teachers should develop 
spiritual and moral values alongside with intellectual advancement.  

Though teachers’ financial standing is not very strong, teaching is recognized as one of the most 
respected professions. They do not only provide instruction, but also shape a student’s personality 
becoming a role model for them. The teacher’s personal attributes include respect, integrity, 
compassion, and socio-cultural awareness. The teacher is treated as a friend, philosopher and an 
adviser [13]. 

The specific learning environment in India accounts for considerable differences in the system of 
performance assessment. Oral examinations are hardly ever used due to the class size (some classes 
include up to 60-70 students). Written assignments and tests are regularly offered to students both after 
a large chunk of material and at the end of each term.  

Being very sensitive to the technological advances, IT revolution, globalization and industrialization, 
Indian students are getting more creative, flexible and ambitious, which makes them more competitive.  

3.2 Current findings 

3.2.1 Career orientation drivers  
The procession of the information obtained through the surveys generated a number of findings, which 
demonstrate how both traditional and universal values define the current academic motivational drives 
of students from different cultural contexts.  

The first survey involved first-year students from India and Arab countries (n=52). The students 
participating in the second survey (n=140) represented 3 major communities: Arab, African, and Indian. 
Two age groups were distinguished: students aged 18-24, students aged 25-32. Gender differences 
were also considered. 

The quantitative data involving senior students (second survey) showed that most male Arab students 
of both age groups claimed ‘the wish to be a highly qualified specialist’ to be their main motivator (38.4 
% of all Arab students). 27.65 % of male students were driven by the ‘curiosity to learn something new’. 
And only 10.6 % were motivated by the ‘desire to fulfill their family obligations” and 2.1% counted on the 
‘approval of teachers’. Female students showed significant differences. Their leading drivers were ‘the 
desire to fulfill their family obligations’ and ‘curiosity to learn something new’ (8.5% each), whereas ‘the 
wish to become a highly qualified specialist’ was inferior (4.25%). 

In African senior students the main motivator driving them to become highly qualified specialists was 
similar both in males and females irrespective of age (52.4%). The curiosity factor was less relevant to 
African students as compared to Arabs (20.6%), whereas the importance of family duty was greater 
(20.6%). 7.9% depended on teacher’s approval as their motivator. 

Academic motivation of senior Indian students stems from the competitiveness of their culture, so the 
desire to be a highly qualified specialist was prevalent here (48.2%), exceeding that in Arab students 
but inferior to the African community. A greater role of family relations raises the value of such a driver 
as family obligation (22.2%), which is higher than that of both Arab and African students. More students 
depended on their teachers’ approval as a motivator (7.4%). 22.2% reported to be motivated by curiosity. 
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The comparison of these findings with the first-year students’ results demonstrated considerable 
changes in the prevalent motivator as 63% of first-year Arab students and 53% of Indian students 
claimed their desire to become a highly qualified specialist to be the leading driver. 

3.2.2 Learning preferences and styles 
Regardless of age and gender most senior Arab students found competition in the classroom ‘motivating 
and encouraging to study hard’ (85.1%). 8.5 % of them considered competition as ‘destructing and 
discouraging’ and 6.4% as ‘annoying and antisocial”.  

Both senior male and female African students qualified classroom competition as motivating and 
encouraging (88.9%) with even a lower number (compared to Arabs) considering it discouraging or 
annoying and anti-social (7.9% and 3.2%, respectively). 

Social inequality and poverty makes Indian students try hard to get a higher socioeconomic status, which 
is implicated by the fact that 92.6% of senior students viewed competition favourably. This figure was 
higher than for the other two studied communities, whereas only 7.4% considered it as destructing and 
discouraging. 

The comparison of these findings to the first-year students showed that there was a rise in the 
awareness of the importance of competition in Arab students from 72% to 85.1% and a decrease in the 
number of those who viewed it as an antisocial factor (28%→6.4%). These trends show the apparent 
advancement of their previous culture-specific views towards the global educational values. Indian 
students demonstrated similar trends. Positive attitude to competitiveness grew even higher 
(73%→92%), negative estimation decreased (27%→7.4%). 

The majority of senior Arab students of both genders pointed out that they try to do everything, which is 
required when studying for classes (82.9%), whereas 14.9% chose priorities and studied only important 
subjects and 10.6% did a little of everything due to time constraints. Fewer African students claimed to 
complete everything required (63.6%), while 23.8% rationalized their learning by choosing priorities or 
doing parts of everything (12.6%). Flexibility, as one of the leading features of Indian students, made 
them more ingenious compared to other communities as they tended to prioritize things in their study 
(25.9%) more noticeably, though most of them tried to cope with all the required tasks (70.4%). Only 
3.8% tried to reduce their workload by doing a little of everything. 

Significant changes were observed when these findings were compared with the data obtained from the 
first-year students. There was a sharp increase in the number of Arab students trying to cope with all 
the tasks (54%→82.9%) and a plunge in number of those, who reduced the volume of overload 
(46%→10.6%). Similar trends were registered in Indians: the first indicator rose from 46% to 70.4%, the 
second fell from 10% to 3.8%. 

Both male and female Arab students agreed that all curriculum subjects could be useful in future 
(65.9%). However, 29.8% stated that some subjects were unnecessary, a waste of time, or ‘too difficult’ 
(4.3%). Similarly to Arab students, both male and female African students saw the merit of studying all 
the curriculum subjects (63.6%), while others regarded some courses as unnecessary or too difficult 
(26.9% and 4.7%, respectively). Guided by the objective to achieve success in the shortest possible 
time and sparing small things to do it sooner, Indian students were more pragmatic and reluctant to do 
courses, which they did not find necessary (48.1%) compared to both Arab and African students with a 
smaller number believing that all subjects might become of some use (51.9%). 

Similar findings in the first-year students showed that the awareness of the importance of studying all 
curriculum subjects increased in senior years (44%→65.9% and 49%→51.9% in Arab and Indian 
students, respectively). 

Gender differences were revealed in senior Arab students’ answers about the appropriate learning 
approaches. Male senior Arab students followed the traditional path voting for the ‘assignments to 
memorize important theoretical and factual information’ (48.9%), whereas the number of those favouring 
analytical, problem-solving and creative assignments was smaller (29.8%). Female senior students 
preferred the assignments to analyze and make inferences alongside with problem-solving tasks (19.2 
%) compared to memory-based tasks (2.1%). The views of African students on the nature of learning 
tasks also resembled those of Arab students. 55.5% preferred memory-based assignments, whereas 
23.8% were willing to do analytical tasks and 20.6% wanted to be involved in a creative search. Indian 
medical students generally sought for memory-based assignments (85.2%) disregarding the value of 
analytical and problem-solving activities (7.4% and 7.4%, respectively), which made them considerably 
distinct from the other two communities. 
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A few striking changes were revealed when these findings were compared with the first-year students’ 
results. Arab students shifted their focus from memory-based assignments (73%→48.9%) to analytical 
and problem-solving tasks (27%→49%) whereas Indians moved towards memorizing tasks in senior 
years (46%→85.2%). Their culturally embedded striving to quickly achieve success at a low cost may 
account for the latter fact. 

Senior male Arab students mostly relied on learning by rote (34.05%) in contrast to ‘trying to critically 
assess the information’ (23.4%) or extending learning beyond the curriculum (21.3%). Females equally 
counted on both memorizing and curriculum extension (8.5% each) and to a lesser extent on critical 
assessment (4.25%), which may result from the previously inferior position of women in this society and 
their modern attempts to gain more rights by demonstrating their efficiency. However, these findings 
slightly disagree with the data on teaching approaches preferred by students, as 66% of all Arab 
students were willing to be provided with a wider range of information and only 31.9% wished to obtain 
exclusively essential information easy to memorize. A mere 2.1% were inclined to conduct an individual 
research. Student autonomy was not much welcome by Arab students as 48.9% of them preferred to 
find answers with a teacher’s supervision, 34.06% wanted to be fully autonomous, whereas 17.04% 
expected to get ready answers. Fewer senior African students relied on simple memorization of 
information (42.8%), while the percentage of those inclined to critically assess the information or extend 
the scope of information increased (30.2% and 26.9%, respectively). However, 61.9% were eager to get 
a broader range of knowledge and 33.3% wanted to be provided only with essential information, which 
did not greatly differ from the Arab students. Moreover, the number of those willing to conduct individual 
research increased (4.8%). More senior African students tended to be autonomous, as 41.3% were 
ready to work out solutions independently, 47.6% relied on their teachers for help, and only 11.1% 
expected to get ready answers. Senior Indian students mainly placed emphasis on learning by rote 
(44.7%). 33% preferred critical assessment of the information and 22.3% aimed to extend the scope of 
learning. Another distinction was their greater involvement in individual research activities (11.1%), 
though they still preferred only essential information (48.1%) to a wider range of information (40.8%). 
Student autonomy was not as high in Indian community as in the other two groups. Based on the cultural 
perceptions of a teacher, Indians preferred to find answers with supervision (48.6%); fewer were inclined 
to work them out independently (26.9%). Still the number of those expecting to get ready answers was 
as small as among African students. 

The learning approaches of, that senior students favour, also changed compared to junior students. 
Arab trainees stopped placing so much emphasis on learning by rote (37% →34.05%), whereas Indian 
students shifted to learning by rote as the main approach (26%→44.7%). The opposite trends were 
observed in the other two approaches. Huge differences were observed as to the amount of the 
information provided by the teacher. First-year Arab students expected to obtain only essential 
information (83%) compared to senior students (31.9%), the number of students willing to get extended 
information increased from 17% to 66%. Indian students showed opposite tendencies. The first indicator 
increased from 26% to 48.1%, the latter fell from 74% to 40.8%. There were slight changes in student 
autonomy as well. The number of Arab students expecting to work out solutions together with the teacher 
increased from 45% to 48.9%; however, those who expected to get ready answers fell sharply from 46% 
to 17.04% which demonstrates the apparent growth of their autonomy and independence. Indian 
students still preferred the teacher’s supervision when finding answers despite a small decrease (54% 
→48.6%). There was a decline in the number of those expecting to work independently (40.3%→26.9%) 
and get ready answers (21%→11.1%).  

Specific, culturally embedded views on student autonomy affected the ways the role of a teacher is 
understood. 34.04% of senior Arab students regarded them as people, who must help in all possible 
ways. 31.9 % admitted that a teacher is a partner they can both agree and disagree with. For 19.1%, a 
teacher is an unchallenged authority. Senior Indian students’ perceptions of the role of the teacher were 
also culture-bound since as high as 29.6% regarded them as an unchallenged authority, which is much 
higher compared to the other two communities. 40.7% depended on their preceptors for help and 33.3% 
believed that they can both argue or disagree with them. 

Noteworthy is that obvious shifts in these ideas were observed in senior students compared to junior 
students. Both Arab and Indian students were getting socially mature and less independent form their 
teachers’ opinions. Senior Arab students depended on their preceptors for help to a lesser extent 
(55%→34.04%), whereas this indicator grew slightly in senior Indian students (35%→40.7%). A greater 
number of older Arab students regarded a teacher as a partner who they can argue with (9%→31.9%) 
and fewer senior Indian students looked upon them as an unchallenged authority (49%→29.6%). 
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3.2.3 Assessment expectations 
The ideas of proper ways of assessing student performance are also culturally diverse. In general, senior 
Arab students evaluated tests and exams positively stating their role in systemizing knowledge (48.9%) 
or assessing their competence (42.6%) with only 8.5% emphasizing their evils such as stress and 
nervousness. Similarly, marks were interpreted as encouraging to work harder (40.4%), showing 'actual 
progress and knowledge' (29.8%). Others believed, that they must be based on students’ diligence and 
attendance rate (25.55%). 4.25% thought that marks were of no importance.  

In contrast to Arab students, senior African students mostly saw the merit of exams and tests in critical 
assessment of their competence (66.7%). Fewer students realized their role in systemizing their 
knowledge (31.7%) or their negative impact on learning (1.6%). Similarly to Arab students, most Africans 
regarded the marks as the most important driver to work harder (42.8%). However, fewer students 
believed that they show actual progress (23.8%). 26.9% thought that they must reflect how hard they 
worked. More students undervalued their importance (6.5%). 

Exams and tests are generally viewed by senior Indian students as objective assessment of their 
competence (59.3%) and a way of systemizing their knowledge (33.3%). However, the number of those 
rejecting their value is quite high (7.4%) compared to African students which is likely to be explicated by 
their culture-bound forms of assessment described above. There were apparent differences in how 
marks were perceived by Indian students and the other two communities. Most of them believed that 
they must be based on their diligence and attendance rate (37.1%). Their merit in reflecting their actual 
progress was recognized by 33.3% and in encouraging them to work harder by 29.6%. Not a single 
senior student found them useless which is quite different compared to Arab and African students and 
shows their striving to be competitive and to succeed. 

The views of senior students on tests and marks changed greatly with respect to freshmen. There was 
a sharp fall in the number of senior Arab students finding exams and tests useless and causing stress 
(55%→8.5%). However, no significant changes were observed in similar findings among senior Indian 
students. There were some differences in how marks were perceived by both Arab and Indian students. 
Senior Arab students no longer underestimated their importance (26%→6.5%) still regarding them as a 
driver to work hard (38%→42.8%). For older Indian students their importance as a motivator to work 
hard and their role in the assessment of their actual progress decreased (61%→29.6% and 
66%→33.3%, respectively). Poorer adjustability to the academic challenges and burnout is likely to 
account for the latter findings. 

3.2.4 Academic discipline motivational drivers 
According to the survey results, most senior male and female Arab students tried to comply with study 
requirements and tended to submit homework to their teachers on time (66%). 27,7% (predominantly 
males) believed that a later date is acceptable and 6.3% were ready to postpone it till the end of the 
term. As for the class schedule, the boys also tended to be less disciplined as 53.2% did not think that 
had to strictly follow it whereas most girls tried to stick to the class schedule. 

Though more senior African students were well-disciplined and tended to submit their homework on 
time (71.4%), and fewer students were willing to present it on a later date (19.1%), male students found 
it acceptable to postpone it till the term end (9.5%).Similarly, girls tried to better comply with the schedule 
requirements as 59.1% of senior female African students strictly followed them and 40.9% found 
violations acceptable for personal reasons compared with the male students (51.2% and 48.8%, 
respectively). 

Of these three communities compared, Indian students appeared to be most well-disciplined as to the 
terms of submitting assignments. 74.1% tended to do it on time, 22.2% admitted the possibility of doing 
this on a later date, but only 3.7% were ready to postpone it till the end of the term. In contrast to African 
and Arab students, both male and female Indian girls tended to stick to the class schedule (59.3%), 
though 40.7% still believed that changes might be appropriate for personal reasons. 

Compared to first-year students, the perceptions of senior students showed a shift from culture-specific 
to universal values. The number of senior Arab students reluctant to follow the class schedule decreased 
from 73% to 44.4%. Consequently, more students tended to follow it (27%→55.6%). Senior Indian 
students also stuck to the class timetable (57%→59.3%) showing a slight increase. 
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4 CONCLUSIONS 
The study of the academic motivation and sociocultural expectations of international medical students 
from Arab countries, Africa, and India demonstrated the importance of incorporating them in the selected 
teaching approaches for proper organization of the academic process.  

Still deeply embedded in their sociocultural contexts, first-year students are guided by their national 
stereotypes of academic behaviour sometimes resulting in a bias towards a reproductive information, 
underestimation of critical thinking, neglect of interconnection of different areas of medical knowledge. 
Their cultural philosophies sometimes become an obstacle to setting appropriate goals and find the 
most effective ways of accomplishing them. However, by senior years they have adopted universal 
values of global medical culture. Their own cultural views and beliefs become either mitigated, adjusted 
or completely alter. However, slight cultural, gender and age differences resultant from stereotypes 
common to their cultures persist. 

There is a need for balanced efforts of medical educators to properly channel students’ academic 
motivation. Flexibility in combining reproductive and productive assignments depending on the learning 
stage and culture must be exercised. Teachers have to be aware of their culture-bound stereotypes and 
try to expand their students’ views on the learning approaches relevant to the medical profession and 
proper ways of generating and processing valuable information. New ethics should also be 
communicated to students training them to be well-disciplined and committed to their duties and 
profession. 

The progressive development of a new learning culture aligning with the medical profession, which is 
likely to result from the enrichment and advancement of students’ cultural academic expectations, will 
promote student satisfaction and achievements and their smooth integration into the global medical 
community. 
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Abstract 
We report our work on the implementation of a learning innovation for the peer-assessment of students 
where periodic online exams are created from a battery comprising questions that have been proposed, 
reviewed and selected by the students themselves. These peer-assessment tasks have been 
implemented using a Sakai-based e-learning platform in combination with several self-made software 
functions created to automatically process the contributions from the students. This allows implementing 
the peer-assessment tasks with minimal intervention from the lecturer independently on the number of 
students participating in the subject. 

Keywords: Peer-assessment, formative assessment, e-learning, Sakai, active learning. 

1 INTRODUCTION 
Current educational approaches are focused on putting the student in the center of the teaching-learning 
process [1,2]. This not only implies that the student has to take a more active role in this process, but 
also that the involvement of the lecturer has to be significantly higher in order to provide a continuous 
assessment that favours a continuous and formative learning [3-5]. Addressing this high involvement 
can be challenging for the lecturer, especially for those subjects having a large number of students. This 
can increase delays in providing feedback to the students and/or reduce the quality of that feedback, 
putting in risk a proper implementation of formative learning processes and reducing the engagement 
and motivation of students. So, there is a need of mechanisms that can make the implementation of 
continuous assessment strategies more agile. 

Considering this situation, we have worked on the implementation of peer-assessment tasks where the 
students have to iteratively propose, review and select “multiple choice” questions related with the 
content that has been taught in the subject. Then, those selected questions will feed a battery that will 
be used to randomly create an online exam that will be done by the students themselves. This process 
is carried out using the Sakai-based e-learning platform from our institution in combination with several 
self-made software functions created to automatically process the contributions from the students. This 
allows a quasi-autonomous implementation of a continuous assessment strategy where the active role 
taken by the students makes that the whole process can be completed within a short timeframe, 
something that would not be feasible if the intervention of the lecturer is required after each stage, 
especially for large groups. Additionally, these peer-assessment tasks allow the students to actively 
work on the content from the subject and keep up with it, contributing to their formative learning [6-8]. 

2 METHODOLOGY 
Fig. 1 schematically depicts the stages for the implementation of the proposed peer-assessment 
strategy. For the implementation of this strategy, the Sakai-based e-learning platform available at the 
Universitat Politècnica de València (UPV), PoliformaT, has been used, as well as different self-
programmed Matlab functions to process the inputs from the students. Note that any other programming 
language/software able to process Excel and text files might have been used, but Matlab was used for 
the sake of convenience. 
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Figure 1. Stages for the implementation of the proposed peer-assessment strategy. 

The first stage corresponds to the proposal of questions by the students once a certain content has 
been finished in the subject. To this aim, the tool “Exams” from PoliformaT will be used, where an exam 
comprising several “free text” questions (typically, 5-7 questions) is created (Exam 1 in Fig. 1). In each 
of these questions, the student will include each of the “multiple choice” questions about the content that 
he/she has prepared. In order to be able to later use those questions for the automatic creation of an 
online exam (Exam 3 in Fig. 1), the “multiple choice” questions will be created using the basic markup 
language from PoliformaT (see Fig. 2), where the first line consists on the statement of the question, the 
following lines consist on the answer options starting with the corresponding letter and a dot, and the 
correct answer is indicated with an asterisk at the beginning of the line. 

 
Figure 2. Example of question created using PoliformaT’s basic markup language. 

Once the deadline given to the students to propose their questions has expired (typically 3-4 days), 
those questions are collected by the lecturer. PoliformaT’s “Exams” tool allows downloading an Excel 
file containing all the responses from the students (meaning the proposed questions in this case). 
However, this file not only contains the responses from the students but also many other information 
(statements of the questions from the exam, information from the students, date and time when the 
exam was performed, statistics, etc.), so it is not possible to directly use this file to create a battery for 
the subsequent review of the questions by the students. In order to do so, we have programmed a 
Matlab function that processes the Excel file in order look for the cells having the proposed questions 
and merge them into an XML file where the Question and Test Interoperability (QTI) markup language 
is used to create a battery that can be later loaded in the Sakai-based PoliformaT platform (see Fig. 3). 
In this QTI-based battery, each question will be of type “multiple choice”, where the statement will be 
the question previously proposed by the student (including the answer options, as previously shown in 
Fig. 2) and the answer options will allow the student to indicate if the question/answers are valid (also 
allowing to say if they are too simple/complicated), if the question/answers are not valid (they are wrong, 
the markup language has not been properly used, etc.) or if the student is not able to say if they are 
correct or not (see Fig. 4). The battery created from the QTI-based XML file will be used to feed an exam 
in the Sakai-based PoliformaT platform where several questions will randomly be assigned to each 
student for their review (typically 10-15). 

Stage 1
Proposal of 
questions

Exam 1

Stage 2
Review of 
questions

Exam 2

Stage 3
Online exam

Exam 3

Student input

Question battery 1 OutputQuestion battery 2

What is the value of the constant pi?
*a. 3.1416
b. 2.7183
c. 1.4142
d. 5.3462
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Figure 3. Screenshot of the Matlab function used to process the Excel file containing the questions 
proposed by the students in order to create an XML battery file based on the QTI markup language. 

 
Figure 4. Example of “multiple choice” question created for the students to review the  

questions previously proposed by their classmates. 

As for the stage of questions proposal, once the given deadline has expired (typically another 3-4 days), 
the information about the validity of the questions (besides about their simplicity/complexity) will be 
available to the lecturer. Again, that information can be exported to an Excel file in PoliformaT, where 
the assessment of each student to the assigned questions will be available (together with many other 
information). By using another Matlab function, we will be able to process the Excel file in order to 
determine which questions have been considered as valid by a minimum number of students. These 
questions, which were already proposed using PoliformaT’s basic markup language as previously 
shown in Fig. 2, are directly included into a battery that can be loaded in the PoliformaT platform to 
randomly create the final exam for each student (Exam 3 in Fig. 1). 

Note that, in order to have a final battery as reliable as possible, the questions should have been 
reviewed by a minimum number of students in order to include them on it. However, this does not totally 
ensure the validity of the questions (especially for small groups, where each question might have been 
reviewed by a very reduced number of students), what means a “risk” of having invalid questions in the 
battery for the final online exam. To avoid so, it is convenient that the lecturer reviews the questions 
selected to be included in the final battery (which typically might have 20-30 questions) in order to ensure 
its validity. Additionally, the lecturer can use this review process to remove certain questions (e.g., 
similar questions, very simple questions, etc.) or to add new ones (e.g., about relevant concepts that 
might have not been considered in the questions proposed by the students). 

What is the value of the constant pi?
*a. 3.1416
b. 2.7183
c. 1.4142
d. 5.3462
---------------

A. The question/answers is valid
B. The question/answers is valid, but too simple
C. The question/answers is valid, but too complicated
D. The question/answers is valid (incomplete, incorrect, markup language incorrect, etc.)
E. I’m not able to say if it’s valid or not (I’m not sure, I don’t understand that content, etc.)
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3 RESULTS 
This peer-assessment strategy has been implemented by different lecturers in several subjects from 
different academic degrees of the Universitat Politècnica de València during the course 2020/2021. Given 
the different context of the subjects in which it has been implemented (e.g., group size, degree year, 
theoretical/practical nature, online/in-person programming during the pandemic, etc.), each lecturer 
introduced slight variations in the implementation, what might also be useful to assess their 
benefits/drawbacks while keeping the overall idea of the innovation. For example, some lecturers decided 
to perform this proposal-revision-exam cycle every week, while other lecturers decided performing it every 
2-3 weeks, by the end of each teaching unit; for the former, the tight timeframe to go through every stage 
of the cycle might have been stressful for some students, while for the latter, the assessment of the 
students’ progress might be less continuous. In other cases, the group size was quite reduced (8-10 
students), making that the proposed questions were reviewed by only 1-2 student at the most, thus 
reducing the number of available questions in the final battery and limiting its reliability; in those cases, the 
final online exam was comprised of one section created with questions from the students’ battery and 
another section with questions from a battery created by the lecturer. 
Overall, the lecturers that have implemented the peer-assessment strategy consider that it has been very 
satisfactory and that it has allowed them to do it with a limited effort. They consider that the implementation 
of continuous assessment strategies is very difficult to address if they completely rely on the intervention 
of the lecturer, especially for large groups of students, making it almost impossible to achieve the objective 
of a formative learning. By using technological tools, as it is the case of this work, it is possible to implement 
a peer-assessment strategy where we do not only achieve assessing the level of understanding of the 
students by the realization of the final exam, but we also achieve that the students work the content of the 
subject for the proposal and the review of the questions, giving them an active role in the teaching-learning 
process. Additionally, in the review stage, the student will get a deeper knowledge of the content, since 
he/she will have to determine what is valid/correct or not (and why), at the same time that he/she indirectly 
sees how other classmates think when proposing the questions. 
Regarding the feedback obtained from the students, it has also been very positive. A survey was carried 
out to the students of the subject with a higher number of students (73) in order to perform a more 
quantitative assessment of the innovation. Most students though that the innovation has helped the to 
keep up with the subject (>90%) and to gain a deeper understanding of the subject (>80%). Actually, two 
thirds of the students consider that this innovation has helped them to increase their marks in the other 
evaluation acts of the subject. 

4 CONCLUSIONS 
The peer-assessment activities proposed in this work significantly help to the implementation of 
formative learning strategies. On one hand, it allows the students to work the content from a different 
point of view, since they not only have to work the content for their own understanding, but also from 
the perspective of their classmates when proposing and reviewing the questions from that content. On 
the other hand, the fact that the students themselves are the main responsibles for the realization of the 
different stages of the strategy, together with the use of several technological tools that allow the 
lecturers to rapidly process the contributions, makes that the strategy can be easily implemented even 
for very short timeframes and for large groups. 

Despite the satisfactory results obtained during the implementation done in the course 2020/2021, we 
expect that this experience can be further enhanced by using all the information that is collected from 
the different stages as well as by using other features provided by the technological tools that have been 
used. For example, we can try to determine whether the students are properly reviewing the assigned 
questions by introducing “control questions” created by the lecturer or to assess the quality of the 
questions proposed by each individual student by looking at how they are reviewed by their classmates. 
This type of actions will improve the effectiveness of the innovation, as well as help to determine a more 
adequate grade for the proposal and review tasks. 
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DOES RESPONSE-OPTION POSITION AFFECT MULTIPLE CHOICE 
ITEMS’ DIFFICULTY AND DISCRIMINATION?  

I. Serrano Blaya, C. García 
Universidad Autónoma de Madrid, Facultad de Psicología (SPAIN) 

Abstract  
The rising popularity of Multiple-Choice assessment comes with the need for accurate evaluation. 
However, previous studies provide conflicting and scarce evidence about the effect that the arrangement 
of the response options has on items’ psychometric properties, that is, on their difficulty and 
discrimination. Regarding the position of the key or correct answer (KA), different studies have found 
that when the option is placed at the first [1] or middle [2] positions, items become easier, while other 
studies have not found any effect of the position of the KA. As for the position of the distractors or 
incorrect answers, studies mainly focus on the most plausible or attractive distractors, finding that highly 
attractive options at the beginning make items more difficult [3]. 

In this study, response-option positional effects were assessed, using 3, 4 and 5 response-option items 
(ROI) from a sample of 1,989 items from university tests. While no effects of the KA position on the items’ 
properties were found, the position of the distractors seems to have an effect on item difficulty. When the 
most attractive distractor was placed in the last position, items became more difficult; meanwhile, when 
the least attractive distractor was placed in the last position, items became easier. These two last results 
seem to be related to the ‘anchoring’ effect [2], which describes the tendency of the examiners to write the 
distractors orderly with decreasing plausibility. Thus, students would expect the most plausible options in 
the first positions, and the least plausible ones in the last positions. With respect to the number of options, 
3 ROI appeared to be more robust to positional effects than 4 or 5 ROI. 

These findings are relevant to Multiple-Choice assessment. Firstly, examiners should redistribute the 
position of all response options, and not just the KA, which is the usual practice. Secondly, 3 ROI seem 
more suitable when it comes to avoiding positional effects. Future studies should further investigate the 
effects of distractor-position on item difficulty and discrimination, which seems to be a novel and 
promising line of research.  

Keywords: multiple-choice items, distractor position, key answer position, option order.  

1 INTRODUCTION  
The implementation of Multiple-Choice (MC) assessment in educational settings since the beginning of 
the 20th century has helped to optimize evaluation procedures [4]. This type of assessment, compared 
to traditional forms of evaluation, is more cost-effective, allows examiners to test a greater variety of 
topics, and could even help teachers find out which contents have not been correctly understood by 
students [5].  

Multiple Choice tests are composed of several items, each of which consists of a sentence or question, and 
several response options (ROs) to choose from. Each item should have only one correct or key-answer (KA), 
and two or more distractors or incorrect answers, that would attract lower-ability examinees [6]. 

In order to guarantee a fair evaluation of students’ knowledge, examiners should firstly pay attention to 
the process of item construction, to then analyse the psychometric properties of response options, items, 
as well as the test as a whole. The research group of Haladyna et al. [7] gives some directions for 
assembling items, for the purpose of minimizing construct-irrelevant validity problems—in other words, 
information in the form of success or failure of the students that is not related to the ability or knowledge 
that was intended to be measured—such as testwiseness. Testwiseness is a special ability of some 
students to guess the answers in MC tests with little or no knowledge of the subject evaluated [7]. All in 
all, these guidelines help to form items that will be more likely to have appropriate psychometric 
indicators. 

When assessing students with MC tests, the aim is to differentiate between examinees who have higher 
and lower levels of knowledge or ability about a certain matter. To accurately measure students’ ability 
in a certain topic, tests need to have adequate psychometric properties of reliability or accuracy of the 
measurement, as well as validity or relevancy. We can also assess the quality of the items that make 
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up the test, with indicators such as Item Difficulty—the proportion of success in any given item—, Item 
Discrimination—the ability of an item to distinguish high-ability students from low-ability ones—, and 
Item Validity. Plausibility is another relevant indicator when it comes to identifying correctly functioning 
items. This indicator refers to the ability of any distractor to attract the students; that is, that it would be 
a believable alternative to the correct answer for those who do not know the answer. The traditional cut-
off point to sort plausible distractors is that it collects at least 5% of the elections in an item. However, 
when it comes to easier items, where most students choose de KA, the majority of the distractors will 
not reach the 5% of elections, even if those could be credible alternatives. Therefore, Raymond et al. 
[8] suggested the plausibility selection criteria pnfd, which varies as Item Difficulty does, avoiding this 
issue. Tarrant et al. [9] claim that it is not common to find items with more than 2 plausible distractors, 
and that is the reason why some studies ([5], [6]) support the main usage of 3 Response-Option Items 
(ROIs) for most evaluative settings. According to said studies, this type of items would have at least 
equally adequate psychometric properties as items with more options, would be more cost-efficient, 
would allow examiners to evaluate a wider range of topics, or even facilitate understanding for the 
examinees.   

Furthermore, the position of the different ROs also seems to have an effect on items’ psychometric 
properties [4], specifically on Item Difficulty and Discrimination. Back to the issue of construct-irrelevant 
validity, the order of the KA and the distractors could impact students’ scores, due to differences in 
information-processing [3], a tendency to place or select the KA in certain positions (e.g. [2]), or a special 
ability to complete MC tests—that is, testwiseness.  

1.1 Response-Option Positional Effect on Item Difficulty and Discrimination 

1.1.1 Key-Answer Position 
Much of the research regarding positional effects on MC test has focused on the part that key-answer 
placing plays on Item Difficulty and Discrimination. According to Wilbur [10], there would be a preference 
towards the central options when it comes to meaningless items, where the examinee chooses 
randomly, without any knowledge. However, in real-life evaluation, this preference is not so clear. 
Cronbach [11], who pioneered the study of positional effects in MC evaluation, claims that the positional 
bias towards certain positions would be negligible. Later research, done by authors such as Marcus [12] 
and Cizek [13], supports this statement, showing that the positional bias is not a consistent 
phenomenon, and that this effect would not entail great psychometric consequences. 
Nevertheless, the research work done by some authors does show a positional bias towards some 
locations of the KA. Tellinghuisen et al. [14] found a ‘primacy effect’ on 4 ROIs, which they defined as a 
tendency to choose the first option when there are two equally attractive ones. Bresnock et al. [15] 
explained this effect as the result of the increasing confusion of the students as they read more distractors 
before finding the correct answer. Similarly, according to Schroeder et al. [16], the ‘cognitive load’ would 
be greater the more options students had read. More recently, Hagenmüller [1] found a comparable 
primacy effect in intelligence assessment tests. Secondly, Attali et al. [2] discovered a ‘middle bias’, where 
both examiners and examinees would tend to choose central locations for the KA, and to avoid looking for 
or placing this option in the first or last positions, which they called ‘edge aversion’. Even so, a middle bias 
has not been found in later research. Finally, Wevrick [17] successfully elicited a positional preference in 
examinees with the method of ‘partial position reinforcement’, in which the correct answer appeared mostly 
in the second position in 4 ROI, making items more difficult when the KA was placed in a different location.  

1.1.2 Distractor Position 
An effect of the position of the distractors on items’ psychometric properties has more recently been 
found [4]. Distractor plausibility or attractiveness seems to play an important role in positional effects, 
with the location of highly plausible distractors (HPDs) and the most-attractive distractors (MADs) 
showing promising results. 

Similarly, to the primacy effect of the KA, Schroeder et al. [16] found that distractors in the first positions 
were chosen more than distractors in the last positions, and that when a HPD appeared at the beginning 
it would make examinees doubt themselves, lowering their chance of success. Shin et al. [3] observed 
an increase in Item Difficulty when the MAD came before the KA versus the other way around, and this 
increase was more noticeable the closer these two options were. In this study, higher-ability students 
proved to be more resistant to the positional effects in MC assessment. 
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1.2 The Effects of Randomization and Response-Option Position Balancing 
In order to avoid sources of construct-irrelevant validity related to positional effects in MC testing, it 
would be advisable to rearrange the order of the ROs. To do this, there are three main methods. Firstly, 
Response-Option Balancing, in which the KA would be placed equally at every position, so as to avoid 
the predominance of the correct answer in any location. Examiners could also balance the position of 
all ROs, which some authors advise, given the positional effects of highly plausible distractors [3]. The 
second method would be randomization of the ROs, which differs from the previous one because in this 
case the options are ordered with the use of an external method, for example with a die. A third option 
would be to randomize item order of the entire test. Randomization, both for the ROs and the items, 
could be applied equally to all examinees, differently to each group, or individually. The two latter options 
prevent students from cheating, but they could also entail unpredictable changes in the psychometric 
properties of items, due to positional effects [13]. 

Some arguments for RO rearrangement are the possibility to induce a positional bias in examinees 
when the KA is predominantly located in one position, as proven by Wevrick [17], as well as the 
‘anchoring’ effect, described by Attali et al. [2]. According to these authors, examiners tend to produce 
ROs orderly with decreasing plausibility, which implies that the last distractors would usually be the least 
plausible ones, and this has consequences on Item Difficulty and Discrimination. 

On the other hand, some authors warn examiners for caution when applying RO-rearrangement, as it 
could induce new positional biases in students. For example, if some versions of the test had a 
predominance of the KA in the first positions, the primacy effect would affect students differently [15]. 
As another example, if the rearrangement placed a HPD before the KA, the chance of success would 
be diminished [16]. 

All in all, the existence of positional effects means that it would be advisable to apply some form of RO 
rearrangement. Response-Option Balancing is considered to be an adequate practice [4], and although 
it exclusively involves KA-balancing in most cases, the findings about the position of HPDs suggest the 
need to include distractors as well. However, this rearrangement could potentially induce new biases 
and changes in items’ psychometric properties [1], so individually applied rearrangements would be 
advised against. In any case, any variation in the position of item or RO position should be followed by 
a psychometric analysis, to avoid inequalities in the evaluation. 

1.3 Objectives 
The aim of this study is to examine the positional effects of both KAs and distractors, on Item Difficulty 
and Discrimination. More specifically: 

1 How does the position of the KA affect Item Difficulty and Discrimination? 
2 How does the position of the Most Attractive Distractor (MAD) affect Item Difficulty and 

Discrimination? 
3 How does the position of the Least Plausible Distractor (LPD) affect Item Difficulty and 

Discrimination? 

To this effect, 3, 4 and 5 Response-Option Items will be analysed for each objective. 

2 METHODOLOGY 

2.1 Database 
The database used in this study includes the information of 64 tests and 1,989 MC items with 3, 4 and 
5 ROs from different subjects and degrees in Universidad Autónoma de Madrid (UAM). The data was 
analysed with the use of TAP (Test Analysis Program, [18]), and the project was approved by the 
Research Ethics Committee of the Psychology Faculty in Universidad Autónoma de Madrid. 

In particular, the database contained the information of 24 exams and 754 3-response-option items 
(ROIs), 23 exams ad 727 4-ROIs, and 17 exams and 508 5-ROIs. Every item was composed of a single 
KA and 2, 3 or 4 distractors for 3, 4 and 5 RO items, respectively. Each exam was completed by at least 
70 examinees. To assess item quality, the descriptive statistics for various psychometric indicators were 
calculated for each item type, as shown in Table 1, as well as Cronbach’s Alpha coefficient, which 
reached a mean score of 0.697, and a standard deviation of 0.127. 
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Table 1. Descriptive Statistics for Items’ Psychometric Indicators on 3, 4 and 5 Response-Option-Items 

ROs Psychometric Indicator Minimum Maximum Mean Standard 
deviation 

3 Difficulty Index (pj)a 0.01 1 0.642 0.23 
Discrimination Index (Dj)a -0.34 0.89 0.299 0.12 
Point-Biserial Correlationb -0.36 0.62 0.223 0.137 
Variancea 0 0.25 0.177 0.065 

4 Difficulty Index (pj)c 0.03 1 0.644 0.242 
Discrimination Index (Dj)c -0.19 0.87 0.295 0.18 
Point-Biserial Correlationd -0.33 0.59 0.22 0.146 
Variancec 0 0.25 0.17 0.074 

5 Difficulty Index (pj)e 0.05 1 0.713 0.223 

Discrimination Index (Dj)e -0.09 0.7 0.271 0.156 

Point-Biserial Correlationf -0.26 0.66 0.222 0.139 
Variancee 0 0.25 0.155 0.075 

Note. ROs = Response Options. aN = 754. bN = 751. cN = 727. dN = 715. eN = 608. fN = 502. 

2.2 Procedure 
To analyse the data, SPSS V.25 program was used. Specifically, binomial tests, chi-squared tests, t 
tests and ANOVA tests were performed. 

3 RESULTS 

3.1 Distractor Plausibility Analysis 
Firstly, the proportion of plausible distractors was calculated for each type of item, using Raymond et 
al.’s pnfd criterion [8]. For 3 ROIs, 71.75% of distractors were plausible, 4 ROIs had 62.08% plausible 
distractors, and 5 ROIs had 49,11% plausible distractors. 

3.2 Positional Effects of Response Options on Item Difficulty and 
Discrimination 

Secondly, various analyses were made to assess the positional effects of the different response 
options—the Key-Answer (KA), the Most Attractive Distractor (MAD), and the Least Plausible Distractor 
(LPD)—on Item Difficulty and Discrimination. In order to do this, Difficulty Index (pj) was used to measure 
Item Difficulty, and Discrimination Index (Dj) and Adjusted Point-Biserial Correlation—which is similar to 
Item-Test Correlation, previously mentioned—were used to measure Item Discrimination.  

Because numerous statistical tests were performed, 99% Confidence Interval was applied [19]. There 
were no positional effects found on either of item discrimination indexes, so those will not be discussed 
any further. 

3.2.1 Positional Effects of the Key-Answer (KA) 
The distribution of the KA was even for 3 and 4 ROIs, but it was not for 5 ROIs (χ² (4) = 13.732; p = 
0.008), where this option appeared less frequently than expected on the first position, and more 
frequently on the fourth—last-but-one—position. No positional effects were found on Item Difficulty. 

3.2.2 Positional Effects of the Least Plausible Distractor (LPD) 
The distribution of this distractor was not even for either of the item types. In 3 ROIs (χ² (2) = 11.509; p 
= 0.003), the LPD appeared more frequently than expected in the third position and less frequently in 
the second. In 4 ROIs (χ² (3) = 24.334, p = 0.000), the distractor appeared less frequently in the first 
position, and more frequently than expected in the last position. In 5 ROIs (χ² (4) = 22.945, p = 0.000), 
the LPD appeared less frequently in the first position, and more frequently in the penultimate one. 
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Overall, there was a higher chance than expected to find the LPD in the last positions, and a lower 
probability to find it at the beginning of the options.  

The position of the LPD had a significant effect on Item Difficulty on 4 ROIs (F (3) = 6.97; p = 0.000). 
The Tukey post-hoc comparison test showed a significant difference in Item Difficulty between the first 
and fourth positions (p = 0.001), and the second and fourth positions (p = 0.001). There was a linear 
relation between the position of the LDP and Item Difficulty (p = 0.000), as shown in Fig. 1. Effect size 
was low (ω2 = 0.024) [19]. 

 
Figure 1. Effects of the Position of the Least Plausible Distractor (LPD) on Item Difficulty  

(Difficulty Index) in 4 Response-Option Items. 

The position of the LPD also had a significant effect on Item Difficulty on 5 ROIs (F (4) = 3.592; p = 
0.007). Tukey test shows a significant difference in Item Difficulty between positions third and fifth (p = 
0.001), which can be observed in Fig. 2. Effect size was also small (ω2 = 0.033). 

 
Figure 2. Effects of the Position of the Least Plausible Distractor (LPD) on Item Difficulty  

(Difficulty Index) in 5 Response-Option Items. 

3.2.3 Positional Effects of the Most Attractive Distractor (MAD) 
Comparably to the LPD, MAD distribution was not even for either type of item. In 3 ROIs (χ² (2) = 10.045; 
p = 0.007), the MAD appeared more frequently than expected in the second position, and less frequently 
than expected in the last position. For 4 ROIs (χ² (3) = 35.096; p = 0.000), the MAD appeared more 
frequently in the first position, and less frequently in the third position. In 5 ROIs (χ² (4) = 25.248; p = 
0.000), the MAD appeared more frequently in the first position, and less frequently in the third one.  

An effect of the position of the MAD on Item Difficulty was found on 4 ROIs (F (3) = 6.643; p = 0.000). 
Tukey test showed a significant difference in Item Difficulty between the first and fourth positions (p = 
0.000), and there was a linear relation between MAD position and Item Difficulty (p = 0.000), as observed 
in Fig. 3. Effect size was small (ω2 = 0.023). 
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Figure 3. Effects of the Position of the Most Attractive Distractor (MAD) on Item 
Difficulty (Difficulty Index) in 4 Response-Option Items. 

4 CONCLUSIONS 
The widespread use of MC assessment in evaluation settings comes with the need for rigour and 
accuracy in such measurement instruments. In this context, it is worth exploring the positional effect of 
the different response options on items’ psychometric indicators. 

Our results indeed indicate a positional effect of response options on Item Difficulty. Regarding the 
positional effect of the KA, authors have found a primacy effect, ([1], [14]) where items become easier 
when this option is located in the first positions; or a middle bias [2] or preference towards central 
options. In this study there were no significant positional effects of the KA on Item Difficulty or 
Discrimination. However, on 5 ROIs, the distribution of the correct answer was not even among the 
different positions, which may mean that the more options there are in an item, the more difficult it is to 
distribute the KA homogenously. This could be an issue, as uneven distribution of the KA could 
potentially induce positional biases in examinees [17]. 

As for the position of the Least Plausible Distractor (LPD) and Most Attractive Distractor (MAD), some 
notable positional effects were observed. The position of the LPD was linearly related to item’s Difficulty 
Index (pj) in 4 ROIs: as the LPD was located at the last positions, items became easier. In addition, the 
distribution of the distractor was not even, and it was predominantly located at the end. These two facts 
would coincide with the ‘anchoring’ effect described by Attali et al. [2], which would make examiners 
produce the response options orderly with decreasing plausibility, and so the last distractors would 
probably be the least attractive ones. One could therefore hypothesize that examinees guess that the 
last options are usually the least plausible ones, frequently and easily ruling them out, and increasing 
their chance of success when the LPD is in fact located at the last positions. 

In respect of 5 ROIs, there was also a positional effect of the LPD on Item Difficulty. However, in this 
case, items with the LPD in the third and central position were the easiest ones. This type of items also 
matched an ‘anchoring’ distribution of the LPD, so it seems odd that items become more difficult when 
the distractor is placed at the last position versus the central one. Perhaps, in keeping with Attali et al.’s 
‘middle bias’ [2], central positions were more eye-catching, making LPDs in this position more easily 
identifiable as incorrect.  

Concerning the Most Attractive Distractor (MAD), in 4 ROIs the location of this option was also linearly 
related to Item Difficulty. But in this case, when the MAD was placed at the last positions, items became 
more difficult. This result is opposing to Schroeder et al.’s [16] primacy effect, according to which when 
a highly plausible distractor is located at the first positions, it confuses examinees, lowering their 
probability of success. The ‘anchoring’ effect could also explain this result, if students expected highly 
plausible options at the beginning, so that when the MAD is placed at the last options, it would mislead 
examinees, making them choose the distractor instead of the correct answer. Furthermore, the 
distribution of the MAD is not homogenous, and it matches this particular arrangement of the response 
options from most to least plausible. 

With regard to positional effects on Item Discrimination, we found no significant effects on Discrimination 
Index (Dj) or Adjusted Point-Biserial Correlation. This result is consistent with previous literature, where 
there have been more reported positional effects on Item Difficulty than on Item Discrimination. 
Nevertheless, some research has, in fact, found positional effects on Item Discrimination ([2], [3]). 
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Because of the possible effect of response-option position on items’ psychometric indicators, there are 
a few recommendations that could be applied to MC assessment. Firstly, it would be advisable to 
rearrange or balance the location of all response options, not just the KA. Distractor position is often 
overlooked, and the research done in previous studies as well as the present one suggests that it could 
also impact examinees’ scores ([3], [12]). Additionally, distractor rearrangement could help examiners 
avoid the ‘anchoring’ effect, preventing positional biases and testwisseness (e.g., quickly discarding 
options at the end because those tend to be the least plausible). Another use for these findings would 
be to improve items that have nearly adequate performance [2], by reordering the options and changing 
their psychometric properties. What is more, examiners could adjust Item Difficulty while developing the 
test, by considering positional effects. 

Another conclusion derived from these results is that 3 ROIs are superior to 4 and 5 ROIs in most 
contexts. 3 ROIs not only have a higher proportion of plausible distractors, reduce test-construction and 
application time, allow to test more topics, facilitate students’ comprehension, and have psychometric 
indicators at least as adequate as items with more options, but they also seem to be more robust to 
positional effects. In this study there were no positional effects found on 3 ROIs, and 4 ROIs were the 
most prone to these effects. In addition, the less response options, the easier it is to evenly distribute 
distractors and KAs, preventing new positional biases. 

The limitations of the present study are mostly related to the sample employed. The database was 
composed of already applied MC tests, so experimental manipulations were not possible, neither would 
they have been ethical in real-life evaluations. Besides that, test-construction and test-application were 
not supervised, which could have affected the scores of students. Lastly, these findings come from a 
sample of university tests in Universidad Autónoma de Madrid, and could not be appliable to other types 
of evaluation. On the other hand, as a contribution of the present study, the data used here comes from 
real evaluation contexts and from various fields of knowledge, which gives these conclusions a higher 
generalizability. Also, there are no known previous studies that compare positional effects on 3, 4 and 
5 ROIs, or that talk about a positional effect of lower-plausibility distractors. 

Future research should focus on delving further into positional effects of distractors and KAs on Item 
Difficulty and Discrimination. The newly found effect of the least plausible distractor opens up novel 
research hypotheses. As for the positional effects of highly plausible distractors, Schroeder et al. [16] 
found opposing results to the ones here presented. Nevertheless, both studies point towards a position-
related difference in examinees’ scores that goes beyond the knowledge or ability that was intended to 
be assessed. 

In conclusion, the results here obtained indicate the existence of a positional effect of MC items’ 
response options on Item Difficulty. There were no positional effects related to the correct answer, but 
there were significant effects of the position of the most and least plausible distractors, which is a novel 
and promising line on research. The effect size was small, and still, the need for accuracy in evaluation 
makes it advisable to pay attention to the positional effects of both the Key-Answer and distractors. 
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Abstract  
The paper deals with critical reading and critical thinking skills as important approaches to the massive 
information flows from various print and electronic media of today. For teaching/learning purposes online 
newspaper texts are chosen as vehicles of information to study for their availability on the Internet and 
easy access to them via computer technology. Brief theoretical background about critical reading and 
critical thinking skills together with an overview of characteristic features of online newspaper texts 
provide sufficient and necessary ground to performing practically oriented tasks within the context of 
British Studies course for undergraduate linguists.  

Keywords: Intercultural literacy, ICT (Information Communication Technology), critical reading, critical 
thinking, online newspaper, Brexit, professional competence. 

1 INTRODUCTION  
The idea of incorporating electronic sources of the fast developing news in the world into the 
teaching/learning process is not new: in particular, online newspapers have been an integral part of 
some curricula since mid 90s that were marked by the increasing accessibility of Internet and recognition 
of the potential that ICT (Information Communication Technology) can bring to developing students’ 
language and reading skills (e.g. [1], [2], [3]). The Internet newspapers with their inherent features of 
interactivity and immediacy of publication are fascinating both for the foreign language teachers and for 
the would-be linguists. For the former they provide a dynamic source of up-to-date language material of 
high cultural significance, and for the latter these newspapers constitute linguistically challenging form 
of communication based on motivating and rewarding tasks aimed at further developing their critical 
thinking. The main focus of the study presented – the learning / teaching potential of using online 
newspapers for developing critical reading skills and widening intercultural literacy and communicative 
competence in the course of British Area Studies – is considered against the background of some other 
relevant aspects of the subject matter in question, such as special features of online newspapers, 
linguistic aspect of Internet newspapers, attainment of the relevant skills and knowledge, possible tasks 
to develop critical reading strategies, and also some controversial views concerning practical 
approaches to integrating online newspapers into the learning process and the obstacles that e-learning 
may pose both for the students and the teacher (see, e.g., [4], [5]). 

Implementing digital tools is a necessity now which is rooted in the fact that “in the global context of the 
digital revolution, education is becoming more and more practically oriented. Almost universally 
available instant access to huge arrays of information radically changes the orientation of educational 
trajectories from memorization and listening to lectures to equip the modern student with tools that have 
practical relevance and will be in demand in his professional activities. From this it follows that teachers 
must meet the new requirements of society. One of the key factors that must be taken into account in 
teaching is that modern a changing society creates an order for a specialist who is able to quickly 
respond to ever-changing reality. Otherwise, new generations will inevitably fall into evolutionary dead 
end” [6, p. 91]. Moreover, “Digital technologies are omnipresent in our daily life, they permeate all human 
activities and are especially welcome in the youth’s lifestyle. Being a powerful source of communication 
and entertainment, they can serve as an equally powerful educational tool” [7, p. 657]. Nowadays, the 
potential of digital technologies is regarded both as reliable data and as the experimental tool that allows 
to verify various hypothesis (See, for example, research into the analysis of the potential of big data “for 
explaining WO in the attributive phrase in cognitive terms” [8]. 
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2 CRITICAL READING TECHNIQUE AND INTERCULTURAL COMPETENCE 
“For University students, the strategic goal of learning a foreign language is the development of 
professional and communicative competence that ensures the individual's readiness to participate in 
professionally significant intercultural communication with colleagues from different linguistic and 
cultural communities. This competence includes a set of more specific competencies (sub-
competencies), which, in turn, consist of "elementary" units – knowledge, skills, abilities, qualities, traits, 
etc.” [9, p. 758]. Critical reading plays an important role in developing professional competencies.  

In this section, some general features of critical reading are examined to provide a theoretical basis to 
further lines of augmentation concerning texts from English (online)-newspapers which by their nature 
aim not only to communicate information, experience, or amusement, but also through editorials, opinion 
columns, political statements, etc play the role of an instrument of persuasion, thus conditioning the 
minds of unsophisticated readers who passively absorb other peoples’ opinions. For that reason 
students need help to learn to digest, filter, and analyze the facts and figures to be able to uncover bias, 
faulty reasoning, illogical conclusions presented in the newspaper texts, which is not typical of the time-
tested highly academic texts from traditional study books (on country studies in particular) that focus on 
standard historical and cultural information. The combination of these two sources of information with 
their different stylistic, linguistic, print design and other features help develop more critical reading skills 
and enhance intercultural literacy. 

Theoretically, the notion of ‘critical reading’ as language activity has been given much attention by many 
scientists (see, e.g., research into perception and interpretation of the culture texts by the contemporary 
youth [10]) and following recent theories ‘critical reading’ is basically a reading process of not just 
extracting meaning from the text but a process of connecting information in the text with the knowledge 
the reader brings to the act of reading. In other words critical reading may be considered as an active 
cognitive process in which the reader’s background knowledge plays a key role in the creation of 
meaning, thus making this activity purposeful and rational. In literature various definitions of critical 
reading are connected with critical thinking. For the purposes of this paper we follow the definitions of 
‘critical reading’ and ‘critical thinking’ suggested by Kurland, who considers these two processes as 
complementing and depending on each other. According to Kurland [11] “critical reading is a technique 
for discovering information and ideas within a text, while critical thinking is a technique for evaluating 
information and ideas for deciding what to accept and believe”. By combining the two techniques the 
reader applies careful, active analytic approach to the text to reflect on the validity of what he has read 
in light of his prior knowledge, experiences, and understanding of the world, and at the same time to 
distinguish between facts and opinions, judgments and inferences, and objective and subjective 
impressions. 

Taking the above into consideration, but not limiting ourselves to only these, some important features of 
critical reading may be suggested, namely, that a critical reader must approach the text with an open 
mind and a willingness to accept new ideas or another point of view and only afterwards react to it in 
terms of his own knowledge and experience; critical reading is a high level of comprehension skill when 
the reader knows how to read between the lines, how to analyze and form judgments, not yielding to 
biased viewpoints and propaganda meant to influence him; in the process of critical reading the reader 
is expected to understand the writer’s message, question it, and adequately react to it; critical reading 
requires wide knowledge and life experiences to recognize misleading statements and make intelligent 
comparisons. With this concise theoretical background on critical reading skill we can approach online 
newspaper texts as a dynamic source of information on the hottest world news and current events.  

3 ONLINE NEWSPAPER AS AN ICT TOOL WITHIN A HIGHER EDUCATION 
ENVIRONMENT 

3.1 The technical aspect 
The ability to effectively use educational technologies in teaching is becoming an increasingly important 
skill for teachers. The experience of using online resources with students at University level has become 
common practice, especially due to the fact that contemporary youth are known to be ‘born’ with some 
kind of a gadget in their hands and their skills of applying the potential of ICT to every field of their life is 
the matter of jealousy and admiration for many adults. No matter how academically important the content 
of the subject studied may be, without embedding computers and the Internet into the process of its 
teaching / learning it will appear less engaging and less motivating. To this end online newspapers with 
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their inherent features different from traditional print materials can boost students’ interest to information 
other than what they find entertaining in their gadgets, from, say TikTok or social networks during the 
day, thus opening up new ways to widen their scopes by reaching beyond the limitations of the traditional 
study materials. 

3.2 Online newspapers in cognitive perspective 
Contemporary young people are known to be little, if in any way at all, interested about the news in the 
world or domestic affairs despite easy access to sources of information independent of the users’ 
location. The fact that the news is authentic makes it the valuable material in teaching and learning of 
foreign languages due to the emotional and cognitive implications of the medium under consideration. 
A quick survey at the beginning of the lesson on Country Studies about one most recent breaking news 
in the world usually reveals only about 2-4% students’ awareness about political, economic, sports, 
cultural, or social current events. It only proves the need to shift the balance between the information 
and entertainment ingredients in education in favor of the latter, thus realizing the infortainment 
approach in practical teaching. In case of British / American Area Studies it is most reasonable and 
appropriate to be done in the form of news briefings illustrated by online newspapers reviews followed 
by elaborate tasks to conduct linguistic analysis and through critical reading strategies to comprehend 
underlying messages of the texts and social reality behind them. 

3.3 Online newspapers characteristic features  
News develops fast every day and mass media make it available to us through various sources of 
information, online newspapers taking one of the leading positions with their detailed accounts of the 
world’s happenings. This may be explained by above mentioned Internet newspaper features of their 
multimodality, interactivity and immediacy of publication. In terms of language learning pedagogy, texts 
in online newspapers follow some basic characteristics of printed texts, such as inclusion of visualization 
means in the form of pictures, charts and diagrams, but in addition they make use of sound files and 
motion pictures, turning the articles into hypermedia messages. Another specific feature of online 
newspapers – interactivity – is made available in the form of a chat forum in which readers only have to 
click on an appropriate button and either voice their opinion or take part in real time discussions with 
other readers, experts or members of the editorial staff. The life span of information is usually short and 
the fact that online newspapers make it immediately worldwide available only adds to the greater 
demand for them by the readers concerned. For teaching purposes texts from online news resource can 
be downloaded, adapted to the needs of a specific class, shortened or annotated, and used as material 
for various exercises. 

We now consider some stylistic aspects of the texts from online newspapers. Linguistically they tend to 
rely on a wider range of modalities to transmit information. A vast range of topics covered in the 
newspapers motivates and encourages students to focus on the ones of particular interest for them. The 
articles are written by native speakers, which offers the students exposure to real language in terms of 
observation of sentence structures and vocabulary used. For example, the Financial Times newspaper 
tends to use more complex sentence structures and a more sophisticated vocabulary compared to a 
more straight-forward syntax and a vocabulary full of colloquialisms and even slang terms of, say, the 
Daily Mirror. Generally speaking, texts from online newspapers in English, the language of international 
communication in entertainment, business, science and other fields of people’s life, offer a unique 
opportunity for the foreign language students to experience and practice real and communicative as 
opposed to artificially constructed, and up-to-date and topical rather than idealistic and outdated, English 
as a world language. 

4 ON PRACTICAL EXPERIENCE OF INTEGRATING ONLINE NEWSPAPERS 
INTO THE CURRICULUM 

4.1 General Guidelines 
Within the context of this paper it should be clearly stated that integrating texts from online newspapers 
into the classroom activities on British Studies is not the goal of learning the subject, but an additional 
means to extend the students’ world and their outlook, and bring an element of diversity into the 
academic course environment. The frequency of the tasks and the amount of time to be spent on them 
are totally teacher’s considerations. The teacher, first of all, should analyze the relevance of the content 
of the news, the structure of the article, its length and linguistic peculiarities. In everyday life by some 
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means or other students are introduced to the written and oral information coming from the press, TV, 
social networks. But classroom setting is meant for deeper and wider analysis of the texts through the 
tasks aimed at developing critical reading / thinking approach to the news presented.  

As linguistic objects newspaper texts provide examples of how language is used in relation to a particular 
topic thus expanding students’ knowledge of lexis and such reading skills as anticipation from context. 
Sometimes the information from newspaper articles may differ from, or be in contrast with the 
information from other sources and readers should employ inference as the specific mode of reasoning 
in order to separate fact and opinion of a writer of the text. Viewed as cultural objects, newspaper texts 
may be used not only as linguistic description of news and events, but as reflections of social realities 
and the learners should be taught to have their own linguistically justified reading positions to interpret 
the text as cultural phenomenon. To attain this skill we suggest integrating texts from online newspapers 
with introduction to the varied selection of newspaper titles distributed in the UK. This is done by showing 
the colorful mosaic of newspapers circulating in the country from the sites to be found via any search 
engine. As reliable and time tested sources of this information may be mentioned the following: 
bbc.com›news/topics/cpml2v678pxt and world-newspapers.com›countries/europe/united-… with the 
emphasis on a high level of intertextuality, which is either not available with hard-copy newspaper texts 
or which would be unmanageable and time-consuming. Also it is appropriate at this stage to mention to 
the students that texts can be located chronologically, making it possible to read how the news or event 
has developed over the period of time. This is especially practical for teaching/learning process, since 
the tasks may be on the topics that were breaking news earlier and now the information can be 
approached critically and analyzed as one of a series of articles. Searching for them should not be a 
problem for present day learners who are known to be born with excellent skills to use search engines 
by keywords, and the language students have enough experience for the selection of material needed. 
At this point one could leave the examples of newspaper texts as vehicles of information only with brief 
comments on their characteristic features without any special home task.  

During the classroom session to follow the students are instructed on the social and political nature of 
the text from online newspaper alongside with the analysis of its structure, linguistic peculiarities, the 
abundance of photos, pictures, proper names of people, geographical places, establishments, dates 
and numerals and other eye-catching editorial tricks. It is now also relevant to mention that a great 
number of economic and political terms and abstract words are used to convey quite concrete 
information, and numerous clichés and phraseology help to avoid misunderstanding. Abbreviations such 
as BA (British Airways), EU (European Union), MPs (Members of Parliament) contribute to 
expressiveness of information in the article. Allusions, irony and punning decorate the newspaper style 
making it more elaborate and lively especially against the background complicated syntax with infinitival, 
participial, gerundial and infinitive constructions. The rule of sequence of tenses is not always observed. 
The students then are set the task to analyze given by the teacher articles to spot and explain the 
meaning and lexical or grammar functions of the above mentioned newspaper article features. This task 
can be extended and to save time it can be set as part of homework for the next classroom session. 

Next comes the discussion of the content of the text which could focus on the topics covered in a 
particular block of news. The choice of the topics and the news should be made taking into account the 
course curriculum and the interests of the students. Texts about business and trade, scientific 
achievements and medicine, as well as the news of art, theatre, music, cinema and literature are among 
the most neutral and safest for the discussions. Is a class sets out to compare how different nations 
around the world comment on one event that has world-wide significance, they can choose scheduled 
events, such as presidential elections, State Visits, the Olympic Games, Youth festivals, etc. The role of 
such events is important to many people around the world, and many newspapers can be expected to 
report on them, making it easier for a teacher to prepare tasks in advance. As for unpredictable events, 
such as major accidents, natural catastrophes or terrorist attacks with a great number of casualties, it is 
relatively difficult to prepare appropriate tasks in advance and the only approach to the texts may be 
exploration of different perspectives that are adopted by different newspapers. This is where and when 
the skill of critical reading combined with critical thinking and competently guided by the teacher, plays 
its crucial role in deciding what it is that the students need to take from the text and to draw certain 
conclusions on effects of the news on various nations and people.  

4.2 Case Study 
In the following we would like to describe the procedure of practical realisation of critical reading 
approach taking as an example the topic of Brexit which for almost a decade has been one of the most 
sensitive, complicated, and controversial issues not only for the UK Government and people of the 
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country, but also for many other countries of EU. In the past year and a half the front page newspaper 
headlines with the key word Brexit have probably been outshone only by the news about COVID19. And 
although the most important political decisions about the divorce between the UK and the EU have 
already been made, the subject matter is far from being finally settled and it will remain to be the story 
of online front pages in the years to come. 

A thorough study of the many-faceted Brexit problem is chosen as a practically oriented task within 
British Studies curriculum for undergraduate linguists relying on the Internet resource [7] that provides 
free access to online newspaper publications on different aspects of the topic under consideration. Also 
the students are advised to use keywords in order to search the online newspaper archives [e.g. 8] 
through their linguistic knowledge of synonyms, with the result that a list of available articles appears on 
the screen and the readers are informed about how many of them are related to the keyword search. 
Scanning each of the headlines students make decisions about the relevance and suitability of the texts 
for the task they are to work on. At this point the skills of critical reading and e-competences become 
immediately required because the learners are drawn into the issues of intertextuality with the need for 
the final selection of material, its critical analysis, and adaptation of the texts for the task. Students are 
free to decide on the theme of their study, but the teacher may also suggest the following list of the 
topics: The UK-EU relations in historical perspective; The effect of Brexit on other European countries; 
The stages of Brexit and the status of the UK in Europe; Brexit as a trigger of instability and uncertainty; 
The advantages of Brexit for the UK; The effect of Brexit on Northern Ireland; Brexit and COVID19; 
Brexit trade barriers; Will the status of English as international language be undermined?; etc. 

For practical purposes the task is divided into some stages. Initially the students are explained the goals 
of the activity, they are given some sources of information as the starting point of their further 
investigation, and students are instructed on the format of their final report on the work done. Most of 
the time the students work independently, following teacher’s general directions and if necessary they 
may get some consultations with the teacher. As mentioned earlier, integrating such challenging tasks 
into the curriculum of the course requires careful time planning, and no more than one class session 
can be dedicated to the discussion of the work results, which come in the form of oral presentation aided 
by computer technology and in the form of a written report. The former is strictly limited in time, with the 
set number of slides supported by concise and logical comments emphasising the most important and 
interesting arguments of the sources of information analysed. The latter may be in the form of a handbill 
of about 250-280 words, reporting on the main facts, opinions, views on the problem raised in the 
selected newspaper articles. Further requirement to the written part of the task may be to make a list of 
10-15 vocabulary items denoting realia, notions or phenomena with their translation within the context 
of the topic discussed. To save time and to help avoid unnecessary fuss and concern for the students 
at the final lesson they might be advised to team up, say, in threes and present the results as a joint 
work. There are always some self-conscious students who would prefer to remain in the shadow of the 
brighter ones, but at the same time will be equal participants in team work. Written reports may be 
assessed by the teacher at later time of her/his convenience, while some selected presentations may 
be accepted in the form of recorded files via email or ZOOM platform. 

The overwhelmingly positive feedback from the students in terms of interest and responsible attitude to 
a rather challenging and time-consuming task for autonomous learning proves its effect on general 
progress of their competence in English and intercultural literacy. The majority of students are usually 
positive about the experience of dealing with the texts from such an authentic and authoritative Internet 
medium of first-hand information as online newspapers, despite their initial frustration. In most students’ 
opinions, the fact that they have to read quite a few articles to have enough information to proceed with 
the assignment noticeably improves their reading skills and enriches their language with more 
sophisticated vocabulary. The experience of working collaboratively enables students to be more 
flexible, critical, and differential to the information from the newspaper texts. On the whole, it is safe to 
state that tasks like these are worth being integrated into the curriculum because, in the long run, they 
boost students’ creativity, add to their linguistic confidence, and raise their self-esteem. Developing 
students’ critical thinking skills as well as their speaking skills is aimed at boosting their self-esteem 
(see, e.g., [12]). 

5 CONCLUSIONS 
Living in the age of information and high technology is both a blessing and a challenge. On the one 
hand, information coming from different media provides people with knowledge, which is aptly said to 
be power, but on the other hand, the ceaseless flow of information sometimes causes confusion, 
misunderstanding, and ambiguity in people’s minds. To avoid the controversy and double standards in 
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interpreting facts, events, happenings, etc. throughout the world and their possible effect on other 
countries, it is important to teach young people adopt the well-grounded reading position to the 
information in the text to be able to perceive and assess its significance in the light of global 
developments. The articles from online newspapers are recommended as appropriate authentic texts 
for close study to practice critical reading skills in a safe environment of self study, following teacher’s 
guidelines in performing the assignment set. Reading and discussions can be practiced, for example, in 
various educational formats (see, e.g., [13; 14; 15]) thus enabling students to develop their professional 
competencies to a greater extent.  
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NEW APPROACHES TO EVALUATION OF CORRECT 
PRONUNCIATION 
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Abstract 
The paper focuses on comparing the pronunciation of British English vowels by native speakers and 
non-native English learners in Slovakia who study English as a foreign language. At schools and other 
educational institutions in Slovakia, standard British English serves as a model reproduced by Slovak 
learners. The technique we used and the results we concluded are of high importance because not 
much research has been done yet in Slovakia to evaluate and verify the pronunciation differences in this 
field. For meeting the research objective, we used a modern speech analysis application – the computer 
software programme called Praat. This application is still considered modern and innovative. Via a 
qualitative analysis of recordings presenting basic differences in the pronunciation of British English 
vowels from the articulatory and acoustic point of view, the accuracy of pronunciation is marked on 
a quadrilateral. The reason was to depict how similar or different the position of articulators is when 
Slovak learners imitate the correct pronunciation of British English monophthongs institutionalised in the 
standard British accent called Received Pronunciation. The software is used to recognise the formant 
values of vowel sounds, which allows furthermore the identification of tongue position during the 
pronunciation of British English vowels. The article analyses pronunciation and quality of acoustic 
characteristics of vowel sounds produced by selected Slovak learners of English with their B2 and C1 
level in comparison to English native speakers.  

Keywords: Monophthong, vowel quadrilateral, tongue position, formants, complex periodic waves, 
pronunciation. 

1 INTRODUCTION  
Good teachers aim at inspiring, challenging and motivating their students to make the best possible 
progress in learning. Besides, providing learners with regular feedback is also crucial and considered 
extremely effective in achieving success in the educational process. The teacher´s fundamental goal is 
to prepare fluent, self-confident graduates who are able to use their knowledge in the future career. 
Particularly, teaching and learning foreign languages have their own specifics. Not only new cultural, 
historical or geographical facts are presented to learners, the main focus is devoted to mastering both 
productive and receptive skills to complete the overall educational process.  

1.1 Foreign language learning  
In foreign language learning, the ways how new information and data is presented are influenced by 
many factors. The age, the language level or learners´ motivation for studying are cardinal for the 
teacher to choose appropriate methods, activities and approaches for reaching success in the most 
effective way.  

1.2 Teaching pronunciation 
In the educational process in Slovakia, teaching and testing pronunciation has often been neglected by 
teachers and lecturers. This could be one of the reasons why some learners underestimate training and 
using the appropriate pronunciation of foreign language phonemes and prefer studying grammar or 
vocabulary first – “pronunciation only becomes important when it interferes with communication” [1]. 
Strengthening learners´ awareness of the most accurate pronunciation in the process of foreign language 
teaching and learning is undoubtedly important because taking this as one of the main educational aims, 
we can avoid much misunderstanding caused by incorrect pronunciation. There are cardinal ways of 
language/ pronunciation exposure: a phonic approach (a letter vs sound correspondence) or a look-and-
say approach (a whole word vs sound correspondence) [2].  

Teachers are highly recommended to use dictionaries of correct pronunciation during lessons where 
users can find not only transcription of individual words but also some theoretical issues with practical 
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exercises. According to the specialized literature, traditional ways for evaluation “(in)correctness” in 
pronunciation are the following ones: repeating – a student is asked to repeat what they have said, 
echoing – a teacher repeats what the student has said, emphasising their mistake(s), statement and 
question – to simply ask about something that was not correct, expression – the teacher uses a simple 
facial expression or a gesture to indicate that something was inappropriate, hinting – the teacher gives 
a quiet hint to the student  [3]. J.B. Heaton emphasises the importance of reading aloud, practising 
transcriptional dictations and pronunciation of problematic sounds in so-called minimal pairs. J.B. 
Heaton warns teachers not to exaggerate the pronunciation of problematic sounds in isolated words. 
Using troublesome vowels and consonants in whole expressions or sentences is more natural [4].  
Reading aloud is recommended by other linguists as well, e.g. Hudcovičová [5]. 

Besides traditional activities for evaluation of pronunciation (as e.g. in [6],), computer and artificial 
intelligence technologies, devices and applications are used for analysing speech and giving feedback 
on “correctness” of learners´ pronunciation. Using non-traditional, computer-assisted approaches for 
educational purposes, is still unusual in Slovakia. As far as we know, research in this field has only 
been done on partial issues [7]. This was the reason for us to analyse acoustic aspects of phonemes 
via a computer-assisted software programme Praat. It is used for measuring accuracy and appropriate 
ways of pronunciation of phonemes and can possibly be used in the educational process. Using the 
application is much more entertaining for learners and the results achieved provide high informative 
value to educators. Teachers and lecturers know how important the phase of diagnosing problems in 
the educational process is. Our research focused on pronunciation evaluation, thus we were able to 
give feedback to students´ pronunciation accuracy. General British is commonly used as the model 
variety of English in the Slovak educational system, thus in the context of this paper, correctness of 
pronunciation refers to the ability of an English learner to mimic the General British accent. 

1.3 English and Slovak phonemic inventories 
Pronunciation causes undoubtedly a lot of problems to Slovak students learning English as a foreign 
language. The English language is used all over the world as a tool for international communication. 
This is one of the reasons why there are so many English accents and varieties other than British and 
American. General British (GB) and General American (GA) are the varieties spoken by most native 
speakers of English and studied by most foreign learners. British English as one of the principal 
national varieties of the language is taught at Slovak educational institutions.  

Since the article deals with pronunciation differences in vowel phonemes, only those are presented in 
the following part. The symbols used in transcription are based on the International Phonetic Alphabet 
(IPA). (Further details on English and Slovak phonemic inventories are discussed in [8, 9, 10].) 

British English phonemes:  

short vowels: /Ʌ e ɪ ɒ ʊ ə æ/, long vowels: /ɑ: i: ͻ: u: ɜ:/, diphthongs: /eɪ aɪ ͻɪ əʊ aʊ ɪə eə ʊə/ 

Slovak phonemes:  

short vowels: /a e i o u æ/, long vowels: /a: e: i: o: u:/, diphthongs: /ĭa ĭe ĭu ŭo/  

In English, each short vowel and its long counterpart differ in both quality and quantity. In Slovak, the 
only difference between short and long vowels lies in their quantity.  It was one of the reasons why we 
provided the research focusing predominantly on acoustic properties of English monophthongs. We 
found this way most precise to reveal, measure and evaluate British English pronunciation accuracy in 
the vowels articulated by the selected Slovak learners. 

2 METHODOLOGY 

2.1 Method 
The spectral analysis of recordings is done using Praat, a free software created by Paul Boersma and 
David Weenink from the University of Amsterdam. The software allows the user to do an accurate 
analysis of spectrograms, cochleagrams, pitch, formants, intensity, along a multitude of other 
functions. The software is used to recognize F1 and F2 values of vowel sounds, which furthermore 
allows the identification of the tongue position during the pronunciation of vowels. The analysis is done 
on a total of 20 recordings in the wav format, which is the most suitable format for speech analysis due 
to the fact that, unlike mp3 formats, wav files are not compressed. The recordings are obtained from 
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10 male respondents, and 10 female respondents. Five of the male respondents correspond to a B2 
English level, and the other five male respondents correspond to a C1 level of English. Same principle 
applies to the female recordings, where five recordings are obtained from B2 English level 
respondents, and the other five are obtained from C1 English level respondents. The level of English 
is based on the highest achieved language level at school, or based on valid language certificates. 
Each recording consists of a short, spoken text which is identical for all the respondents. The text 
includes all vowels of the RP accent. From each recording the formant values of vowels are identified, 
and divided into four groups – Male Approximate Values B2; Male Approximate Values C1; Female 
Approximate values B2; and Female approximate Values C1 (hereinafter referred to as MAPPROXB2; 
MAPPROXC1; FAPPROXB2; and FAPPROXC1). The formant values of each group are an average, 
made based on the formant values of the individual recording from the corresponding respondent. 
Additionally, the Slovak English learner formant values are compared to the formants of native English 
speakers which are stated in the article The Formants of Monophthong Vowels in Standard Southern 
British English Pronunciation written by David Deterding [11]. The values will be evaluated through 
descriptions, observations, statistic methods, and synthesis. 

2.2 Hypotheses 
H1: The formant values of female and male C1 English Learners resemble the values of female 
and male Native Speakers much closer, compared to the values of B2 English Learners. 

RQ1: Will the formant values of English learners closer resemble the formant values of Native 
Speakers during citation or connected speech? 

3 RESULTS 

3.1 Comparison of mapproxb2 with male native speakers 
The first comparison is made between male Slovak English learners on the B2 level, and male English 
native speakers in citation form. Based on the formant values it can be determined that the /ɪ, ɜː, ʊ/ 
vowels have a very similar place of articulation, nevertheless, there are notable differences in the other 
vowel sounds. Putting formant values into a graph makes visualizing the tongue position very practical.  

 
Graph 1: Vowel quadrilateral of MAPPROXB2 and male native speakers (CITATION) 
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Several interesting points can be made based on the analysis of this graph. Firstly, the speech sounds 
produced by MAPPROXB2 are generally more central, compared to the native speakers’ pronunciation 
with the exception of /ɪ, ʊ/. Interestingly, /ɪ, ʊ/ are also two out of the three vowel sounds pronounced in a 
very similar way to a native speaker. Secondly, it can be seen that MAPPROXB2 values of certain 
similar vowels have very close or almost identical formant values – this can be seen especially well on 
the vowel sounds /ʌ, ɑ:/, /ɪ, i:/, and also /ɒ, ɔː/ which overlap. This observation could hint at a tendency to 
pronounce two similar vowel sounds as a single vowel by male Slovak English learners on a B2 level. 
There is a noticeable gap between many of the vowel sounds produced by male B2 learner and male 
native speakers, however, it is important to keep in mind that the graph represents a comparison to 
citation form of speech by native speakers. During studies at high schools and language schools, 
students are mostly exposed to connected speech provided by the teacher, thus, it is essential to 
compare the MAPPROXB2 values to the values of a native speakers’ connected speech as well.  

 
Graph 2: Vowel quadrilateral of MAPPROXB2 and male native speakers (CONNECTED) 

The most noticeable change occurs in the comparison of the vowel sound /e/. Unlike in the 
comparison of connected speech, the MAPPROXB2 values and male native speakers’ values in 
connected speech are more similar. The values of /ʌ/ shift from F1 being 695 Hz and F2 being 1224 Hz 
to 644 Hz F1 and 1259 F2, which results in a slightly higher, and more front position of the vowel. This 
shift brings it closer to the position measured based on MAPPROXB2 values. As the connected 
speech position of vowel sounds produced by native speakers’ is more central, in many cases the gap 
between the MAPPROXB2 vowel position slightly shortens. Nevertheless, in the case of /ɪ/ the gap 
widens significantly.  

3.2 Comparison of mapproxc1 with male native speakers 
This segment focuses of the analysis of vowels produced by male C1 level English learners in 
comparison to male English native speakers. Looking at the tables and graph some similarities and 
differences can be observed. 
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Graph 3: Vowel quadrilateral of MAPPROXC1 and male native speakers (CITATION) 

The vowels values by MAPPROXC1 are still rather central compared to the citation values of male 
native speakers. However, the gap between certain vowels is definitely shorter, than the gaps in the 
previous comparison with B2 speakers. This change in the tongue position is most noticeable in the /ʌ, 
ɒ/, and slightly in the /æ, ɪ/ vowels. The previously observed tendency of similar vowels produced as a 
single vowel becomes less noticeable in the case of C1 learners. Nevertheless, when comparing the 
MAPPROXC1 values to the connected speech formant values of native speakers a significant 
improvement in the pronunciation of vowel sounds can be seen. 

 
Graph 4: Vowel quadrilateral of MAPPROXC1 and male native speakers (CONNECTED) 
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Looking at the graph, significant improvements can be seen in vowels such as /ɒ, ʌ, e, ɑ:, ʊ/. The 
MAPPROXC1 formant values of the /e/ vowel are 505 Hz for F1, and 1657 Hz for F2, and the native 
speaker values are 494 Hz for F1, and 1650 Hz for F2. This means that the pronunciation differs only in 
a couple of Hz, which is a difference not audible by the human ear. Furthermore, the /ɒ/ vowel 
formants are very similar, with the MAPPROXC1 values being 545 Hz for F1 and 1037 Hz for F2, 
compared to the native speakers’ value of 558 Hz for F1 and 1047 Hz for F2. Since the length of the 
vocal tract of an individual speaker affects the resonant frequencies, and the differences in the values 
are so small, it is possible to say that the pronunciation is relatively identical for both the C1 learners 
and natives. However, the biggest gap remains in the pronunciations of the /ɔː/ vowel. 

3.3 Comparison of fapproxb2 and female native speakers 
This section focuses on the comparison of female B2 level English learners and female native 
speakers in both the citation form and connected speech. Formants collected from the recordings are 
once again compared to the formant values of female native speakers described in the article written 
by Deterding (1997). 

 
Graph 5: Vowel quadrilateral of FAPPROXB2 and female native speakers (CITATION) 

The vowel quadrilateral shows that similarly to the male B2 English learners, vowels produced by 
female B2 English learners tend to be more centralized compared to the citation forms of vowels 
produced by female English native speakers. However, a tendency of interchanging similar sounding 
vowels can be seen in this graph as well. The graph shows that the FAPPROXB2 values of /æ/ are 
very close to the native /e/ sound. This phenomenon appeared in the analysis of MAPPROXB2 vowels 
/ɒ, ɔː/ and /ʌ, ɑ:/. Nevertheless, in the case of FAPPROXB2, there is a clear distinction between the 
sounds /ɒ, ɔː/ and /ʌ, ɑ:/. Previously the comparison has shown that the pronunciation of English 
learners is closer to the English vowels of connected speech, thus, the next step is to compare 
FAPPROXB2 formants to connected speech formants of female native speakers.  
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Graph 6: Vowel quadrilateral of FAPPROXB2 and female native speakers (CONNECTED) 

Unlike in the comparison of male B2 learners, the position of English vowels does not seem to be that 
much closer in connected speech, compared to citation form. The gap between the vowels /i:, ʊ, e/ 
produced by female native speakers and female B2 English learners is reduced only slightly, with no 
significant changes in other vowels. However, due to the fact that the /æ/ vowel is produced much higher, it 
may have qualities resembling the quality of the English native /e/ vowel. The reason why those sounds 
could possibly be interchanged may be caused by the position of the lips. However, confirming or denying 
this hypothesis is beyond the extent of this paper, as the analysis of F3 formants would be necessary. 

3.4 Comparison fapproxc1 and female native speakers 
The analysis of MAPPROXC1 values showed that there is a noticeable improvement in pronunciation 
of certain vowels, thus, the focus of this section is to see, if a similar process can be identified in the 
values of FAPPROXC1. 

 
Graph 7: Vowel quadrilateral of FAPPROXC1 and female native speakers (CITATION) 
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Firstly, the graph shows that the pronunciation of /ɒ, ɔː/ vowels by FAPPROXC1 are very close together. 
This phenomenon is observed when looking at MAPPROXB2 values, however, there is a clear 
distinction between the two vowels when looking at MAPPROXC1 values. In the case of female English 
learners, the data shows that the C1 learners tend to merge two similar sounding vowels. English native 
speakers tend to pronounce /i:/ as the frontmost vowel, however, in the case of FAPPROXC1 values /ɪ/ 
is the frontmost vowel, although the position of /i:/ is very similar. This may suggest that, similar to the 
case of /ɒ, ɔː/, both /ɪ, i:/ are pronounced as a single vowel by FAPPROXC1. There are no significant 
improvements in pronunciation seen when comparing FAPPROXC1 values to female English native 
speaker values of the citation form, thus the next step is to compare the values to native speaker values 
in connected speech. 

 
Graph 8: Vowel quadrilateral of FAPPROXC1 and female native speakers (CONNECTED) 

The vowel quadrilateral comparing FAPPROXC1 and connected speech values of female native 
speakers does not show significant similarities in pronunciation. Based on the analysis of the graphs, it 
seems that the FAPPROXB2 pronunciation of English vowels resembles the pronunciation of native 
speakers much closer than the FAAPROXC1 pronunciation. 

4 FINDINGS 
Based on the comparison and analysis of the data provided in the previous segments of the practical 
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RQ1: Will the formant values of English learners closer resemble the formant values of Native Speakers 
during citation or connected speech? 

o Surprisingly, significant similarities between MAPPROXC1 and Native Speakers’ connected 
speech have been observed in the case of some particular vowel sounds. This conclusion is 
unexpected due to the fact that the recordings used for the research were created by reading 
a written text, thus it would seem more likely that there would be similarities to the citation 
values rather than connected speech values. 
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5 CONCLUSIONS 
Based on the analysis and results, it can be stated that a more accurate pronunciation of English 
vowels is not necessarily bound to the English level of the speaker. Due to the fact that B2 level 
female speakers have a more accurate pronunciation compared to the C1 level female speakers, it is 
possible that exposure to a foreign language in the free time is a significant contributor to the accuracy 
of pronunciation. Furthermore, the results show that the pronunciation of English Learners is generally 
closer to the connected speech of native speakers, rather than to the values based on citated words 
and sentences. This came as a surprise due to the fact that the recordings used for the analysis were 
based on reading a written text by the respondents. 

The analysis of MAPPROXB2 and MAPPROXC1 shows that only minor changes of the tongue 
position occur in the vowel /i:/. The difference in the formant values is so small that it is possible to 
state that the pronunciation of the /i:/ vowel does not change at all. On the other hand, a significant 
change can be observed looking at the vowels /ɒ, ɔː/ which are essentially pronounced as the same 
vowel by B2 level learners. C1 speakers pronounce the /ɒ, ɔː/ vowels further back, and there is a 
clearer differentiation made between the two vowels. The previous analysis showed that the C1 
pronunciation of male learners resembles the pronunciation of native speakers’ much closer compared 
to the B2 learners’ pronunciation. Thus, it is interesting to see how most front vowels are noticeably 
more front in the pronunciation of B2 English learners. Cardinal vowels are used in most European 
countries, so perhaps the frontness of the vowels is caused due to the fact that B2 English learners 
are more used to the usage of cardinal vowels. 

Furthermore, the analysis of FAPPROXB2 and FAPPROXC1 data shows that in vowels /ɪ, e, u:, ʊ, ɒ, 
ɔː/ only very minor changes occur. The biggest difference is in the pronunciation of the vowel /ɑ:/ 
which is, according to FAPPROXC1 values, pronounced significantly closer to the qualities of /ɒ/. The 
/ɔː/ vowel is one of the few vowels produced by female C1 learners which resembles the female native 
speakers’ /ɔː/ much closer, compared to female B2 learners. Although native speaker formant values 
suggest that a native English speaker would pronounce the vowel even further back, the /ɔː/ values of 
MAPPROXB2 and MAPPROXC1 are much more central and open, compared to the /ɔː/ values of 
FAPPROXB2 and FAPPROXC1. This suggests that female respondents in this research pronounce 
the /ɔː/ vowel more accurately than male respondents. 
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Abstract

Reflection is an essential element in the development of professional competences in maritime
education and training. Oral examinations in higher education online courses are a form of assessment
that may enhance students’ discursive reflections such as explicating conceptual understanding (Akimov
& Malin, 2020). The importance of examiner’s questions to promote students’ reflection is well accepted,
but questions concerning whether and how examiners promote reflective practises in formal examination
settings remain largely unanswered in the maritime research literature, but can be found in professional
education in healthcare (e.g., Husebø et al., 2013; Kihlgren et al., 2015). Husebø et al. (2013) explored
facilitators’ questions in nursing students post simulation debriefings using Gibbs’ (1988) reflective cycle
to grade the facilitators’ questions into stages of reflections. Here, the aim is to explore the depth of
reflections expressed in questions by examiners and responses from students during online oral
examinations using Gibbs’ (1988) reflective cycle to explore master students’ development towards a
reflective pedagogical practice in a course on teaching and learning in maritime contexts. 

The research questions are: 
1) How do examiners’ questions open for students’ reflections on teaching and learning during an online
oral exam? 
2) What stage of reflection did the examiners’ and students’ questions and responses reveal?

The reflective cycle of Gibbs (1988) is used as a conceptual framework since the model links reflection
with learning. It includes six stages: descriptions, feelings, evaluation, analysis, conclusion, and action
plan. The cycle can be used to encourage students to organize and structure their thinking and learning
reflectively. 

This study takes on an explorative and descriptive qualitative design inspired by Husebø et al. (2013) to
explore our own teaching practice. The results are based on 9 video recordings of oral examinations,
approximately 10 hours of data collected in November 2020 and February 2021. Reflections were
analysed based on the reflective cycle of Gibbs (1988), which were used to grade examiners’ questions
and students’ responses into stages of reflections. Next, the relationship between classified questions
and responses were correlated, apart from those graded differently by the two authors. 9 students (3
females and 6 males) and 3 female examiners participated in the study. The course is a voluntary
course during the fourth year and enable students to teach at maritime bachelor programs. 

The final examination took place via Zoom and was organized as:
1) an individually prepared digital presentation of a topic from the curriculum (15 min), and 
2) metareflections and questions from other topics facilitated by the internal examiners (10-15 min). 

Results display that online examinations organized as prepared oral presentations followed by
metareflections based on the curriculum and activities during the semester open for students’ reflections.
Preliminary findings show how and why creating online spaces for meaningful reflection is a complex
and delicate educational activity. In the empirical material, reflection builds on the mutual and continuous
effort of both teachers and students to frame the subject matter in a way that opens up for advanced
levels of reflection, which are necessary to reach for students’ to achieve learning objectives in
advanced level master courses.

Keywords: Student reflections, higher education, oral examination, online course, interaction analysis,
video data, maritim education and training.
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Abstract 
One of the important social milestones in a child's life is entering primary school. This social milestone 
brings the child challenging life changes and a lot of new things. The child gradually gets to know his 
new friends and class teacher, gets used to the new role of pupil and classmate, joins a new team and 
gets to know the school environment. The child enters the school environment, which is new to him and 
conditions his relationship to the school, but also his relationship to the people who are part of this 
environment. The commencement of compulsory schooling can be understood as part of the child's 
socialization, which interacts and complements the child's adaptation. The success of a child in primary 
school and especially in the 1st grade depends mainly on the child himself, but the family and preschool 
facilities that the child attended also play an important role here. One of the basic tasks of kindergartens 
is to prepare a child for entry into primary school and to continuously monitor and diagnose the level of 
his social competencies. Based on high-quality pedagogical diagnostics, the preschool pedagogue can 
reveal possible future difficulties of the child in adapting to the school environment. 

The aim of the research survey, which was carried out in selected kindergartens in the Czech Republic, 
was to evaluate the degree of potential difficulties of these children in entering primary school based on 
the analysis of pedagogical diagnostics in the preschool period, focused on the child's social 
competencies. Subsequently, the process of adaptation of these children (pupils) was diagnosed and it 
was monitored whether the results from individual surveys correlate. A questionnaire survey was used 
to diagnose the adaptation process, carried out through teachers' statements about individual pupils. A 
total of 100 children participated in the research (analyzes of documentation of pedagogical diagnostics 
in kindergartens) and subsequently 27 teachers who provided data on the adaptation of these pupils in 
the 1st grade of primary school. 

Keywords: Child, pupil, adaptation, social competencies, kindergarten, primary school. 

1 INTRODUCTION  
Socialization is a long-term lifelong process that begins with the birth of an individual and ends with his 
death. The individual enters the cultural environment of human society and accepts the influences of 
society, which are very diverse, complementary, sometimes acting in opposition, but all affect the 
individual in some way. In essence, they represent the sum of all possible activities of the company and 
the sum of all developmental changes of the individual, which arise within this activity of the company. 

The Pedagogical Dictionary [1] defines socialization as a lifelong process during which an individual 
acquires specifically human forms of behavior and action, language, knowledge, values, culture, and 
thus integrates into society. It is realized with social learning, social communication, and interactions, 
sometimes even by pressure. It takes place primarily in the family, among peers and friends, in 
educational institutions, at work, but also under the influence of the mass media. 

Thus, socialization represents the ability to adequately communicate with one's social environment, 
adequately fulfill roles and adapt to human society, social groups, and lead to subjective orientation in 
human society, to the optimal functioning of the individual as a social being both in society and in private [2].  

2 SOCIALIZATION OF THE INDIVIDUAL 
Socialization begins at the age of the newborn and usually takes place in the family. Socialization taking 
place in the family takes place as a form of learning, ie social learning. The child gains experience in 
social situations, through social interactions, especially the interaction between mother and child, as the 
mother currently remains a representative of family upbringing at an early age. 
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When defining the socialization of an individual, it is necessary to consider three basic socialization 
stages, namely: 

• Stage 1: The child identifies with the mother and discovers a balance of relationships in society. 
• Stage 2: The child gradually becomes independent, looking for his place in a few social 

relationships, where a certain basis of individual characteristics and values is formed 

• Stage 3: The child integrates into broader social relationships and a system of social roles that 
are not only determined by family life but are defined by other social groups into which the child 
gradually enters during his or her life. 

From the psychological point of view, three types of social learning are mentioned within the process of 
primary socialization: 

Identification: The object of identification is a parent of the same sex as the child. The child behaves like 
a parent, internalizing his behavior based on a positive emotional relationship with the parent. He tries 
to be like his parent, providing love and admiration. At an early age, a parent is the perfect person for a 
child. 

Internalization: It can take place independently or in accordance with the identification. It is the child's 
behavior and actions in accordance with moral values and standards of behavior. The acquisition of 
moral values and standards of behavior is under the control of others, which in turn leads to self-control. 

Imitation: It is a lifelong way of social learning, in the sense of imitating positive patterns and avoiding 
negative patterns. People who are sympathetic, pleasant, kind, admired for a child provide a certain 
pattern leading to success. The behavior of others shows the child how to achieve rewards and at the 
same time how to avoid punishment. Positive and negative patterns are provided not only by people 
from the area, but can be film, television, literary, sports, artistic and historical personalities. Imitation 
tends to be unconscious, and many people do not realize that their lifestyles and behaviors are the result 
of imitation [2]. 

Primary socialization is followed by secondary socialization and the primary school plays a decisive role 
in it. Entering school, accepting the role of a schoolboy, fulfilling new duties, tasks, coping with new 
situations represents for the child, resp. pupil a very large burden. Importance is attached especially to 
education, which significantly predominates and overshadows the educational side of secondary 
socialization. It sometimes happens that some teachers do not pay attention to friendships and the 
formation of a team in the classroom. All teachers, and especially teachers of first-grade students, 
should also devote themselves to educational secondary socialization, because it is precisely the one 
that is very important at the beginning of schooling and can positively and negatively affect the student's 
schooling. 

The child's socialization depends on his experience and is an important prerequisite for the successful 
adaptation of the child to the school environment and should therefore be optimally socially prepared. 

Vágnerová [3] lists several aspects that play an important role in a child's socialization. One of them is 
the child's behavior and distinguishing between different roles. The child must know how to treat the 
teacher appropriately and that the teacher does not have a personal relationship with him as a parent, 
and so he should treat the teacher as well. In the first classes, there are sometimes children who are 
confused by teachers, want to be buried and behave too familiarly. These manifestations indicate that 
the child does not understand the meaning and peculiarity of the role of the teacher, who has certain 
powers that he must respect and fulfill. Children late in social development will very poorly adapt to the 
school environment and will naturally perform worse in school. 

Another of the socialization aspects, which also plays an important role in the child's socialization, is the 
child's speech. If the child does not understand what the teacher is telling him, he is logically less 
oriented and behaves inappropriately. Deterioration of speech, whether in terms of form or content, is 
of social significance and worsens the teacher's feedback. Speech disorder disrupts and changes the 
relationship between student and teacher. Communication is often difficult, and students and teachers 
prefer to avoid it. The result is the isolation of the child. If communication happens to be inappropriate, 
the child is limited in terms of communication, and this again leads to social isolation and poor school 
performance. Equally important from the point of view of socialization is the distinction and stability of 
communication in different social groups. The child may understand communication patterns differently. 
Misunderstanding communication worsens adaptation to the school environment, but also adaptation to 
the role of the pupil [3]. 
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Orientation in the system of values and norms of behavior can also be included among other 
socialization aspects. The child comes to the school environment equipped with a value system from 
the family. Sometimes these values and standards are not always acceptable from the company's point 
of view. In rare cases, a possible discrepancy between the value system of the family and society can 
be a great burden for the child. A pupil in the 1st grade of primary school understands and respects 
basic moral norms and recognizes them according to the groups of which he is a part - family, 
classmates in primary school, friends from the place of residence… The child considers what the others 
consider to be correct. The child is influenced by mutual relations and fulfills what others are expected 
of him. The needs and feelings of others greatly influence a child's decisions. The child follows the rules 
and standards so that he does not feel that he has failed. When following rules and standards, the 
emotional side should be in the background and the child should be completely subject to the rules. 
These rules have their meaning, value and validity and must not be violated [4]. 

3 ADAPTATION TO PRIMARY SCHOOL 
Socialization is closely linked to adaptation. Adaptation from a psychological and sociological point of 
view involves adaptation to the behavior, thinking, emotions, perceptions, norms, and attitudes of a 
given society. It is a process of gradual adaptation of an individual to the social environment and 
conditions [5]. 

From the social point of view, the term social adaptation is used, which Hartl and Hartlová [6] explain as 
a process of gradual adaptation of a person to social conditions. 

Children entering the 1st grade of primary school must gradually adapt to the new environment, its 
conditions, the organization of the daily routine, the rules, demands and requirements of the teacher. 
They must integrate into the team, suppress their spontaneous expressions, manage to behave in a 
disciplined manner, overcome the obstacles that the school environment will bring them and perform 
much more demanding work tasks, both in terms of quality and quantity. 

Good adaptation to the school environment, acceptance of the role of schoolboy and pupil is very 
important for a 1st grade primary school pupil. It is said that every beginning is difficult, and it is perfectly 
understandable when some children have problems with adaptation at the beginning of schooling, and 
not everything goes as smoothly as it should. In every 1st grade of primary school, there are children 
who find it very difficult to adapt to primary school and the school regime. It is a matter of course for 
these children to adapt to help, but if this fails, it is important to resolve the situation in time. 

The most common adaptations of some children at the beginning of school may be physical or mental 
problems, such as abdominal pain, headache, fever, vomiting [7].  

Other children initially have difficulty navigating and moving around the school. They are not entirely 
sure if they will find their class, they are worried that they will get lost among the other children. They 
have been tensing all morning, nervous, worried that their mother will be waiting for them after school [8].  

Another problem mentioned by Klégrová [8] may be adaptation to the school regime. At school, most 
activities are influenced by time, and it is always necessary to do something for a while, such as early 
preparation for class, changing to a gym, working together at the required time, snack time, lunch, etc. 
Fast pace and faster rhythm make problems. slower children. The change of regime does not only apply 
in the morning when the child is at school, but also in the afternoon and basically the whole day. The 
child can no longer just play, which some children have big problems with, but they must do their 
homework, prepare a briefcase, check the tools, simply put, they have to think about their 
responsibilities, and most importantly, they have to perform them. 

Some children also adapt less to the authority of the teacher. The child has a problem with giving the 
instructions given by the teacher to all the children at once, and if someone is not paying attention or 
doing something else, she is reprimanded by the teacher. And it is precisely with the admonition that 
some children cannot cope, they feel concerned, offended, they think that the teacher does not like 
them. The child often gets the impression that the teacher does not evaluate him completely fairly. 

Every child is different, everyone works differently, some children are more gifted, others less. Some 
baby is faster, others are slower. Some children can concentrate, others have difficulty concentrating. It 
is good when the child is prepared for possible failures and situations that naturally encounter him in 
primary school. But he will not always identify with them and agree. 
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Parents of children who have some of these problems and are unable to adapt to the new primary school 
environment and school regime within about two months of starting primary school, should seek 
professional help, such as pedagogical-psychological counseling, because if there is no problem 
adaptation of their child to deal with right from the beginning, it may happen that their child loses all 
interest in any learning and acceptance of new information and knowledge, and naturally, his school 
results will deteriorate. For such children, the solution is an additional postponement of compulsory 
school attendance and the possibility of placing the child back in kindergarten or in a preparatory class. 

4 THE RELATIONSHIP BETWEEN THE LEVEL OF SOCIAL COMPETENCIES OF 
PRESCHOOL CHILDREN AND THE LEVEL OF ADAPTATION OF THE PUPIL 

The importance of pre-school education lies in the preparation of the child for the next stage of his life, 
or for compulsory basic education. As Mertin and Gillernová [9] state, primary school generally builds 
on the results of kindergarten work and at the same time has a few requirements that the child does not 
acquire by simple maturation, social presence and sometimes even just family upbringing, but requires 
specific training. As it is not possible for primary school to work properly with significant differences 
between children, both kindergarten and primary school must coordinate their requirements so that there 
is a clear link between them, so that some skills acquired in kindergarten by passing to primary school 
are not lost and nursery school preparing for the actual requirements of the primary school [9]. 

One of these areas is also the development of the social competencies of a preschool child and the 
related area of the child's social readiness to enter primary school. This is a very important part of school 
readiness because it is from social unpreparedness that the most significant difficulties in the pupil's 
adaptation process at the beginning of compulsory school attendance arise. However, research on 
social preparedness is currently lacking. There is also no research that would show us the level of social 
skills in preschool children and when entering primary school. For this reason, we decided to conduct a 
more extensive research survey, which maps the level of social competencies of children in the last year 
of compulsory kindergarten and the subsequent level of adaptation of the same pupil in the 1st year of 
primary school. 

Based on the study of professional literature, a tool was chosen for the first phase of research, which 
was used for the analysis of pedagogical documentation (records of pedagogical diagnostics) used in 
individual selected kindergartens. As part of the analysis of pedagogical documentation, categories 
related to the issue of determining social competencies, resp. social maturity and readiness of children 
at the end of compulsory pre-school education. 20 kindergartens in the Olomouc Region (Czech 
Republic) were contacted for the research survey and subsequently 100 children were selected to attend 
selected kindergartens as part of compulsory pre-school education, as well as such children who were 
not granted a deferral of compulsory school attendance for the following school year. It was therefore a 
deliberate, accessible selection of children from kindergartens whose legal representatives were willing 
to give their consent to the child's involvement in the research survey, as well as preschool teachers of 
these children (more [10]). 

The second phase of the research survey was carried out six months after the onset of children, resp. 
pupils to primary school, ie at a time when all pupils should already be adapted to the school 
environment. 

4.1 The aim of the research survey 
The aim of the research survey, which was carried out in selected kindergartens and primary schools in 
the Czech Republic, was based on the analysis of pedagogical diagnostics in the preschool period, 
focused on the child's social competencies, to evaluate the level of potential difficulties of these children 
entering primary school and subsequently process of these children to trace whether the results of 
individual surveys correlate. 

4.2 Organization of research survey 
To fulfill the set goal, it was necessary to diagnose the level of the pupil's adaptation to the school 
environment. A questionnaire survey was used to diagnose the adaptation process, carried out through 
teachers' statements about individual pupils. In the questionnaire survey, the tools, and methodologies 
of L. N. Rumjanceva [11] were used to determine the degree of adaptation of a pupil in the 1st grade of 
primary school. The questionnaire consisted of 46 items, to which the teachers answered individually 
for each student involved in the research survey. Individual items were then assigned a score according 
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to the severity of the student's immaturity or unpreparedness for school. The maximum possible point 
gain was 70 points. Based on the obtained data, the pupils were then divided, according to the 
mentioned methodology, into four basic groups according to the degree of adaptation, resp. mismatch. 
Subsequently, a comparison of the obtained data with the assumptions that were made based on the 
performed diagnosis of children's social competencies at the end of the preschool period (more [10]) 
was performed. A total of 100 pupils participated in the research (children for whom an analysis of 
pedagogical diagnostics in kindergartens was performed in the first phase of the research) and 27 
teachers who provided data on the adaptation of these pupils in the 1st grade of primary school. 

4.3 Data analysis and discussion  
The data obtained from the questionnaire survey were processed using statistical methods and 
subsequently interpreted. The following table (Table 1) shows the cumulative point gains, resp. 
coefficients of non-adaptation of the pupils involved in the research through the statements of their 
teachers about the level of adaptation of these pupils to the school environment.  

Table 1. Level of adaptability. 

Level of adaptability 
Non - adaptation 

coefficient 
[%] 

Adaptation to school 
[Yes /No] 

Absolute  
number 

Relative 
number in % 

Level 1 – high adaptability (less than 11 points) 0 – 14 79/21 79/21 

Level 2 – medium adaptability (11 – 21 points) 15 – 30 11/89 11/89 

Level 3 – low adaptability (22 – 28 points) 31 – 39 8/92 8/92 

Level 4 – maladaptation(more than 28 points) 40 – 100 2/98 2/98 

Pupils in the group with the lowest coefficient are pupils who have adapted to the school environment 
very well and have already completed the process of adaptation. They manifest themselves mainly in 
the fact that they perform their tasks without major problems, they enjoy the school and quickly establish 
contacts with the teacher and classmates. In our research survey, 79 pupils were included in level 1. 
Pupils with a coefficient of 15-30% (medium maladaptation) needed a longer time to adjust after starting 
school. These children required closer attention from both the teacher and the parents. They were more 
in need of the game, they were shy, crying, or aggressive. Adaptation in these children lasted almost half 
a year. From the research sample, 11 pupils were included in this level. 
Level 3 - a coefficient indicating a severe degree of maladaptation is characterized by great difficulty in 
adapting to the new role of pupil and classmate. Pupils included in this category were not able to 
successfully complete the adaptation process even after half a year, but from the teachers' point of view, 
a gradual progress in their schoolwork is evident. The manifestations of these pupils are gradually adjusted 
(sometimes with the help of experts from PPP or SPC) and their adaptation is expected in the following 
period. For these pupils, however, consistent individual work and patience on the part of the school and 
family are essential. From the research sample, 8 pupils were included in this level. 
The last group consists of 2 students, whose score was calculated with a coefficient of more than 40%, 
indicating a high level of mismatch. These students have not been able to adapt to the changed conditions 
and they constantly have problems associated with inadequate tension, anxiety, fear, insecurity, fear, 
dissatisfaction, inappropriate emotional reactions, and attitudes not only to themselves but also to others. 
These pupils had to undergo a professional examination, and, in both cases, parents were recommended 
an additional postponement of compulsory school attendance for their children. 
Based on the evaluated data and the assignment of results (point gain) of individual pupils in individual 
areas pointing to the level of adaptation of the pupil to school attendance according to the methodology of 
L.N. Rumjanceva [11], the data from partial research surveys diagnostics in the pre-school period and the 
subsequent survey on the level of adaptation of the pupil to the school environment in the 1st year of 
primary school). The comparison was made not only quantitatively, but the data were also viewed 
qualitatively, as the results of specific children from both surveys were monitored and their qualitative shift 
was examined. The results of the comparison are summarized in Table 2. 
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Table 2. Comparison of the level of adaptability. 

Level of adaptability 

Probability of adaptability – 
preschool 
[Yes /No] 

Adaptation to school 
[Yes /No] 

Absolute  
number 

Relative 
number in % 

Absolute  
number 

Relative 
number in % 

Level 1 – high adaptability 83 / 17 83 / 17 79/21 79/21 

Level 2 – medium adaptability 9 / 91 9 / 91 11/89 11/89 

Level 3 – low adaptability 5 / 95 5 / 95 8/92 8/92 

Level 4 – maladaptation 3 / 97 3 / 97 2/98 2/98 

As can be seen from the table, the data from both phases of the research survey correlate very well. 
Children who were divided in the first phase of the research, based on the evaluation of individual 
indicators of social competencies of preschool children, obtained from the analysis of pedagogical 
diagnostics in kindergartens, into individual categories of expected levels of adaptability to primary 
school, in the subsequent survey (in the second phase of the research survey ), already as primary 
school pupils, comparable results in the area of the level of adaptation to the school environment. The 
qualitative analysis also examined the interconnectedness of the results of specific children / pupils and 
verified the connection between the individual results of the given surveys. In connection with the aim 
of the research, it was stated that there is a significant relationship between the level of social 
competencies of preschool children and the level of adaptation of a pupil to primary school. For this 
reason, we find the research to be relevant and beneficial for further research in the field. 

5 CONCLUSIONS 
The start of compulsory schooling is often a big change in the lives of future first-graders, and for most 
of them this change is fundamental and challenging. The child's entry into school is associated with his 
school maturity and readiness, but also with the ability to successfully socialize and adapt. The school 
opens the way for the schoolboy to new knowledge, experiences, and experiences. He provides as 
many opportunities as possible to develop harmoniously in all aspects of his personality. At the same 
time, however, the school expects the schoolchild to be sufficiently school-ready, mature, and equipped 
with adequate skills so that the adaptation process is as problematic as possible. 

At present, more and more first-class teachers meet with students who are not independent, they cannot 
take care not only of their own things, but also of themselves, they are not able to concentrate, 
communicate, cooperate not only with peers but also with teachers. Many lack social maturity, which in 
turn has a negative effect on their school performance. Kindergarten teachers can be very helpful in this 
area, who should pay close attention to the development of social skills of preschool children, so that 
children independent, focused, attentive, balanced, and able to easily adapt to the school environment, 
regime and primary school staff enter primary schools. 

Working with students with adaptation difficulties is extremely difficult for teachers. The family plays a 
major role in solving these problems at the same time as the primary school. Therefore, parents should 
help not only children but also their teachers. Cooperation with parents, common approaches, timely 
solution of given problems means great help not only for the child, but also has a positive impact on the 
family environment. At the same time, this cooperation affects the inner well-being of teachers important 
for the exercise of their profession and the climate of the classroom in which the child adapts. 

There are a few possibilities, ways, methods, and forms of work for the prevention and correction of 
adaptation difficulties of children starting compulsory schooling, which can eliminate many adaptation 
difficulties on a large scale. Patience, kindness, motivation, consistency should be the most important 
aspects that parents, preschool teachers and elementarists should have at their disposal to help their 
children / pupils in the 1st grade to manage a successful entry into primary school. 
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SCHOOL SUCCESS OF PUPILS IN THE SECOND GRADE OF 
PRIMARY SCHOOL IN RELATION TO POSTPONEMENT OF SCHOOL 

ATTENDANCE 

M. Fasnerová, J. Petrová 
Palacký University Olomouc (CZECH REPUBLIC) 

Abstract 
School success of primary school pupils is one of the most important motives for successful lifelong 
learning. For this reason, great attention is on the different aspects of school readiness and school 
maturity among children prior to their enrolment in compulsory education. 

In the Czech Republic, children enrol in school in compliance with Act 561/2004 Coll. Children enrol in 
primary school when they are six years of age. In some European countries, children enrol later, in some 
earlier. Since 2017, preschool education has been mandatory in the Czech Republic, which should 
guarantee children’s school readiness for successful enrolment in primary school. In the process of 
diagnosing school readiness, school attendance may be postponed by one year. School maturity and 
school readiness are diagnosed in educational and psychological counselling centres on the request of 
preschool teachers and upon cooperation with the legal guardians. The objective of the research study 
was to compare school success of pupils after recommended postponement of school attendance with 
those who were recommended postponement of school attendance but this recommendation was not 
followed by the legal guardians. The research was carried out by means of qualitative research methods. 
The sample included those children who showed learning difficulties in the first grade of primary school 
caused by early school enrolment with respect to recommend but not realized postponement of school 
attendance. The other part of the sample included children who enrolled in primary school after 
postponement of school attendance by one year. During the research, the pupils attended the second 
grade of primary school in order for them to catch up any developmental differences during the first 
grade. The diagnosis focused on the pupils’ cognitive skills in the area of written and oral language 
competences and mathematical skills. The level of reading skills, writing skills and mathematical skills 
was analyzed. 

Keywords: primary education, school readiness and school maturity, school diagnosis, postponement 
of school attendance, pedagogical research, qualitative research, document analysis. 

1 INTRODUCTION  
School success of incoming pupils is frequently associated with postponement of school attendance. In 
the Czech Republic, compulsory education applies to children who are six years of age and older and 
are citizens of the Czech Republic or foreigners who have stayed in the CR for more than ninety days 
[1]. Compulsory education is also linked to the success of pupils who enrol in primary education as some 
six-year-old children need not be prepared for school or even sufficiently mature from an educational-
psychological perspective. In the case of any doubts on the part of the legal guardians about meeting 
the pupil’s obligations and school success, the Education Act 561/2004 Coll. allows to apply for 
postponement of school attendance by one year. Any postponement of school attendance is dependent 
on a diagnosis of the child performed in a specialized establishment including for example specialized 
educational centres, clinical psychologists but mostly educational and psychological counselling 
centres. 

In this context, experts mention two concepts that are often confused and used as equivalents. These 
concepts are school readiness and school maturity.  

School readiness includes biological, mental and social preconditions for starting school, successful 
commencement of compulsory education, coping with school life and classroom demands as well as 
adhering to the role of a schoolchild [2]. 

According to Zelinková [3], school readiness or capacity captures the level of preschool preparation in 
terms of abilities, environmental effects and upbringing rather than biological maturing. 
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School readiness may be characterized as the state of development of general and practical knowledge, 
skills and habits, which are developed through learning and social experience. Koťátková [4] defines the 
concept as a pedagogical perspective of the level of readiness of the child for starting school education. 
The above suggests that children should be provided not only with cognitive capacities but also need to 
be emotionally mature and positively motivated for school. In order to address school responsibilities, 
children should also achieve specific competences at a required social level [5]. 

On the contrary, the concept of school maturity in pedagogical and psychological understanding reflects 
the level of development of the child’s organism that allows adaptation to the school environment. In 
recent years, the term school readiness has been used more frequently [2]. 

These concepts are associated with school success. However, in the Czech Republic this concept is 
quite inconsistent and frequently discussed. According to Průcha, Walterová, Mareš [2] the concept can 
be defined in three ways. The concept may encompass coping with the requirements imposed by the 
school on the individual resulting in a positive assessment of the pupil’s results or the product of 
cooperation between teachers and pupils leading to the achievement of specific educational objectives 
which means that the decisive factor is not just the pupil’s diligence but also the teacher and their 
interaction. The third important factor is the influence of the socio-cultural and family environment from 
which the pupil comes. Therefore, school success also depends on the family’s attitudes to education. 

The interpretation of the concept of school success including all related attributes should be approached 
with great consideration taking into account that it not only affects the pupil’s school life and attitudes to 
the teacher as well as classmates but it also influences family relationships and the pupil’s self-concept [6]. 

Kolář and Šikulová [7] characterize a successful pupil as one who copes with specific school 
requirements and mostly receives positive assessment. 

Helus [8] understands school success as a compliance created in the course of educational 
cooperations that solves the contradictions between school requirements on the one hand and 
performance, activities and development of the pupil’s personality on the other. The author characterizes 
these contradictions as contradictions between the boundaries in which the pupil is placed by the 
environment and the actual abilities and qualities of the child for which these boundaries are tight, 
contradictions between the newly emerging needs of the child and the achieved level of the child’s 
strengths and capacities, contradictions between what the pupil already knows and what the pupil is 
expected to know, contradictions between the real position of the child among classmates and the dream 
position as well as contradictions between external assessment (teacher, parent) and self-assessment. 
The author prioritizes the contradiction between what the pupil knows and what is expected from the 
pupil to know, in other words the contradiction between the pupil’s knowledge and the teacher’s 
expectations. However, he also points out that it is not possible to assess pupils’ success just by their 
results or behaviour. According to the author, school success depends on the pupil’s personality and 
motivation, on the teacher’s personality and finally on the pupil’s background.  

One of the important factors affecting child success is the child’s personality. The personality is 
characterized by Helus [8] as a system of qualities that characterize the entire individuality of a particular 
person focusing on the realization of one’s life goals and the development of one’s potentialities. 

One of the important personality components that affects school success is undoubtedly the child’s 
temperament. Keogh [9] describes three temperament characteristics of children that influence school 
success, whether positively or negatively: activity, distractibility and persistence. Excessive activity or, 
on the contrary, insufficient activity affects children’s adaptation and performance in school. The degree 
of distractibility determines whether the child is able to accept interfering elements in the class or whether 
the child is distracted by these interfering elements which results in poor performance and possible 
failure. The last temperament characteristic is represented by persistence; excessive persistence may 
affect the child just as the inability to stay with a more complex task. It is clear that children who approach 
their learning tasks with enthusiasm and persistence and who can calm down, minimize disturbance as 
well as adapt to changes in the nature and content of the teaching process are likely to succeed [9]. 

2 DESCRIPTION OF THE RESEARCH STUDY 
The research was carried out in a primary school in the 2020/2021 school year. During this year, the 
conditions for research studies were not standard due to the repeated transition between full-time and 
distance education as a result of the worsening epidemiological situation in the Czech Republic in 
connection with the COV-SARS-19 infection. The sample included four children who showed learning 
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difficulties in the first grade of primary school caused by early school enrolment with respect to 
recommended but not realized postponement of school attendance. The other part of the sample 
included four children who enrolled in primary school after postponement of school attendance by one 
year. During the research, the pupils attended the second grade of primary school in order for them to 
catch up any developmental differences during the first grade.  

Regarding the fact that we wanted to focus in detail on each child, the following qualitative research 
methods were used: observation of the research sample, case reports and interviews. The information 
about the family and school history was obtained by means of a semi-structured interview with parents 
and teachers. Another research method was observation of the research sample throughout the school 
year with a focus on task accomplishment, followed by an analysis of the data acquired and abilities and 
skills observed. 

The observation focused on pupils’ reading and writing skills, reading comprehension and mathematical 
skills. 

2.1 Objective of the research 
The aim of the research was to compare pupils’ school success in relation to postponement of school 
attendance including pupils with postponement of school attendance on the one hand and pupils without 
postponement of school attendance on the other where such postponement had been recommended 
by their nursery school or the educational and psychological counselling centre. Another aim was to test 
whether pupils after postponement of school attendance were more successful than pupils without 
postponement. 

During the investigation the following research questions were formulated: 

1 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in reproduction of a read text than pupils without postponement of school attendance 
although such postponement was recommended? 

2 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in reading comprehension than pupils without postponement of school attendance 
although such postponement was recommended? 

3 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in printed to written text transcription than pupils without postponement of school 
attendance although such postponement was recommended? 

4 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in writing a dictated text than pupils without postponement of school attendance 
although such postponement was recommended? 

5 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in saying numbers in ascending and descending order than pupils without 
postponement of school attendance although such postponement was recommended? 

6 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in decomposition of numbers with a visual aid than pupils without postponement of 
school attendance although such postponement was recommended? 

7 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in decomposition of numbers without a visual aid than pupils without postponement of 
school attendance although such postponement was recommended? 

8 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in addition and subtraction operations than pupils without postponement of school 
attendance although such postponement was recommended? 

2.2 Description of the research sample 
The research included 8 respondents; 4 girls and 4 boys aged 94–108 months.  

The research sample was chosen deliberately on the basis of information about taking or not taking 
postponement of school attendance. All respondents were in the second grade of primary school.  
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2.3 Results of the research study 
During the research we tried to find the answers to the following research questions: 

1 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in reproduction of a read text than pupils without postponement of school attendance 
although such postponement was recommended? In the area of reproduction of a read text, more 
successful pupils were those with postponement of school attendance. Two pupils who had taken 
postponement of school attendance were able to retell a story independently, two pupils 
reproduced a story with assistance. None of the pupils without postponement of school 
attendance, although postponement had been recommended, was able to retell a story, not even 
with guiding questions. This is explained by the fact that the cognitive level of these pupils did not 
allow multiple thought operations at once; to understand a text and reproduce it at the same time. 
In order to combine these demanding activities, pupils need more experience and longer time to 
make these thought operations automated. 

2 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in reading comprehension than pupils without postponement of school attendance 
although such postponement was recommended? In the area of reading comprehension, more 
successful pupils were those with postponement of school attendance. All four pupils with 
postponement of school attendance understood a read story and were able to fill in words without 
assistance. In the group of pupils without postponement of school attendance, although 
postponement had been recommended, only two pupils were able to accomplish this task, one 
with assistance and one failed. It is clear that a very important aspect is pupils’ experience with 
these activities, especially from their home environment. If pupils come from a stimulating 
background, these activities including text comprehension by means of guiding questions can be 
successfully completed. 

3 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in printed to written text transcription than pupils without postponement of school 
attendance although such postponement was recommended? In the area of printed to written text 
transcription, more successful pupils were those with postponement of school attendance. Two 
of these pupils were able to transcribe the text without grammatical errors, while two pupils 
identified and corrected their errors upon notification. In the group of pupils without postponement 
of school attendance, one pupil made no errors in the transcription task, one pupil completed the 
task with assistance and identified and corrected the error upon notification and two pupils failed. 
This is a very demanding psychomotor and cognitive activity which is clearly dependent on the 
maturation of the child organism. According to our experience, the emerging deficiency in writing 
is eliminated and reeducated in the course of the entire primary education during which the 
organism of younger school-aged children gradually matures.  

4 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in writing a dictated text than pupils without postponement of school attendance 
although such postponement was recommended? In the area of writing a dictated text, more 
successful pupils were again those with postponement of school attendance. Two children were 
able to write a dictation without grammatical errors, two pupils were able to identify, correct and 
justify their errors upon notification. In the group of children without postponement of school 
attendance, none of the children managed to complete the task without errors; one child was able 
to correct the errors upon notification and justify them with assistance while three children failed 
the dictation task. Again, this is a very demanding psychomotor and cognitive activity which if 
systematically imposed on an immature organism may cause mental disorders of a neurotic 
nature.  

5 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in saying numbers in ascending and descending order than pupils without 
postponement of school attendance although such postponement was recommended? In the 
area of saying numbers in ascending and descending order, more successful pupils were again 
those with postponement of school attendance. All four children completed the task 
independently. Two pupils without postponement of school attendance completed the task 
independently while two failed. The development of mathematical concepts by pupils is part of 
their everyday life. Another important factor is a stimulating family background which can combine 
a usual daily routine with the consequences that interfere with the abstract environment of 
mathematical skills and concepts. 
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6 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in decomposition of numbers with a visual aid than pupils without postponement of 
school attendance although such postponement was recommended? In the area of 
decomposition of numbers with a visual aid, all four pupils with postponement of school 
attendance completed the task independently. In the group of pupils without postponement of 
school attendance, two completed the task independently, while two failed. This can be explained 
by the fact that number decomposition is a very demanding abstract activity closely linked to 
specific developmental learning disorders (also referred to as SLD), in this case dyscalculia. It is 
therefore important to consider whether this activity predicts a specific learning disorder or 
whether it is associated with the underdevelopment of the child in the cognitive area. 

7 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in decomposition of numbers without a visual aid than pupils without postponement of 
school attendance although such postponement was recommended? In the area of 
decomposition of numbers with a visual aid, three pupils with postponement of school attendance 
completed the task independently. One pupil required a visual aid and then completed the task. 
In the group of pupils without postponement of school attendance, two completed the task 
independently, while two failed. This is again a great cognitive load that may cause deficiencies 
due to the immaturity of the child. The deficiency in the area of decomposition of numbers without 
a visual aid as described above may be predictive of SLD. 

8 Are pupils in the second grade of primary school after postponement of school attendance more 
successful in addition and subtraction operations than pupils without postponement of school 
attendance although such postponement was recommended? In the area of addition and 
subtraction operations, three pupils with postponement of school attendance completed the task 
independently. One pupil corrected the mistakes upon notification. In the group of pupils without 
postponement of school attendance, two completed the task independently, while two failed. 
Mathematical operations are demanding thought operations of an abstract nature that require a 
mentally mature individual while placing reasonable demands. An excessive mental load may 
cause repeated failure, resulting in permanent negative motivation for the specific area and 
learning in general. 

The data analysis suggests that pupils after postponement of school attendance were more successful 
in all of the monitored areas compared with pupils without postponement of school attendance although 
such postponement had been recommended.  

Table 1. Comparison of school success in relation to postponement of school attendance. 

Monitored area Pupils with postponement 
 of school attendance 

Pupils without postponement  
of school attendance 

  Is 
independent 

Requires 
assistance 

Does not 
cope 

Is 
independent 

Requires 
assistance 

Does not 
cope 

Reproduction of a read text 2 2 0 0 0 4 

Reading comprehension 4 0 0 2 1 1 

Text transcription 2 2 0 1 1 2 

Dictation 2 2 0 0 1 3 
Saying numbers in ascending 
and descending order 4 0 0 2 0 2 

Decomposition of numbers 
with a visual aid 4 0 0 2 0 2 

Decomposition of numbers 
without a visual aid 3 1 0 2 0 2 

Addition and subtraction 
operations 3 1 0 2 0 2 
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3 CONCLUSIONS 
The results of the research mentioned above suggest that a successful start of education requires 
sufficient cognitive, psychomotor as well as physical and motor development of the child. Equally 
important is the development of the child’s cognitive functions in the emotional and social areas. 
Adequate child development is associated with school maturity and school readiness. To succeed in 
education, it is important for the child to be sufficiently mature and prepared in all of these areas.  

A deficiency in one of these areas may result in failure after enrolment in primary education. For these 
reasons, it is vital to diagnose school readiness and school maturity prior to enrolment in primary 
education. The child’s legal guardians may be recommended a subsequent professional diagnosis of 
school maturity in order to decide on postponement of school attendance by one year. However, some 
legal guardians disrespect these recommendations and refuse to postpone the enrolment of their child 
in primary education. In most cases, as confirmed by the results of the present research study, this leads 
to failure of these children not only in the first grade but also in subsequent grades which may have an 
irreversible negative impact on the lifelong learning of these individuals. 
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ASSOCIATIVE STIGMA AND THE IMPACT ON EDUCATION:
TEACHERS PERCEPTIONS OF PARENTS OF CHILDREN WITH
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Abstract

The current social construction of what it is to care for and parent someone with disabilities can have far
reaching effects. It can cause personal problems for the parent of the child with special healthcare needs
(CSHN) by subjecting the caregiver to socially prescribed perfectionism, a belief that others are holding
you to a perfect standard which you may not be able to meet (Antony & Swinson, 2009). Socially
prescribed perfectionism has been associated with negative self-esteem, loss of perceived self- control,
lack of achievement motivation, depression, suicide proneness, shame, and guilt (Klibert,
Langhinrichsen-Rohling, & Saito, 2005). In addition, Research has shown that parents of disabled
children report feelings of shame, the need to keep their identity as parents of CSHN concealed, and the
belief that others avoid (or may avoid) them due to their associative stigma (Corrigan & Miller, 2004;
Mickelson, 2001;Wight, Aneshensel, Murphy, Miller-Martinez, & Beals, 2006). When considering the
construction of disability, and its role in education, it is important to consider constructed perceptions
about the parents of Children with special healthcare needs (CSHN) as well. Parental support can
mediate the success of inclusive education for the child with disabilities (Gavish, 2017). Additionally, for
these interactive relationships between the schools and parents of CSHN to be successful they must be
built upon mutual respect (Hoover-Dempsey & Sandler, 1995). Therefore, what potential perceptions do
educators have towards the parents of CSHN? Wherry (2006) has shown that parents of CSHN are
often less involved in education than other parents and this may be a result of educators’ perceptions
eroding the relationship between school and parents of CSHN. In addition, since inclusion perceived as
a tool used in a place is indicative of a medical model of disability and of dysconscious ableism, it is
important to understand what educators view of inclusion is (Baynton, 2017; Broderick & Lalvani, 2017;
Campbell, 2001; Carter, 2004; Davis L. , 2017; Florian, 2009; Foucault, 1988; Garland-Thompson, 1997;
Hehir, 2002).

The goal of the current study is to examine some of the factors that contribute to the success or failure of
educating a CSHN. These factors include what educators’ perceptions of parents of CSHN are; what
educators’ perceptions of their ability to educate, care for, and parent a CSHN are; and what educators’
perceptions of inclusion are. In addition, this study is focused on determining what relationships may
exist between these perceptions. The hypothesis are That the perceptions of educators would show the
presence of negative stereotypes regarding the parent of CSHN (H1). That educators would have lower
efficacy for teaching (H2) caring for or parenting (H3) a CSHN. That educators would have a belief that
inclusion is a place or tool (H4). That the more negative the educators’ perception of the parents is, the
more likely they are to believe inclusion is a place or tool (H5). That the lower an educators’ self-efficacy
is to teach a CSHN, the more likely they are to view inclusion as a place or tool (H6). That the higher a
educators’ self-efficacy is to parent a CSHN, the more likely they are to view inclusion as a belief system
(H7). 

Results indicated that educators have negative perceptions of parental competence and that this is
impacting the interactive relationship needed for successful inclusive education.

Keywords: Associative stigma, special education, teacher-education, disability studies, inclusion.
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Abstract 
VET education is an effective and accessible way for students to improve their employability and 
inclusion possibilities. It allows them to train technically in a short time to do a job and try to access the 
labor market. However, not even obtaining a qualification aimed at vocational training ensures access 
to the labor market or real possibilities of emancipation. 

The success of VET graduates in their first work experience when joining technology companies 
requires not only the development of many skills that are common to all professional careers, but also 
specific skills that derive from the innovative nature of the work method and objectives of these 
companies. 

For this reason, within the framework of the Erasmus + Program, the project VET STUDENTS İNTO 
TECHNOLOGY COMPANİES: A VET students mobility network in the technological sector through a 
virtual environment with specific materials for critical thinking is being developed with the aim of 
promoting employability and inclusion of VET students at risk of exclusion. The project focuses on the 
creation of virtual tools, collaborative work methodologies and virtual training materials that allow these 
young people to improve their critical thinking capacity and their technological and digital skills. The 
project's methodology combines the creation of training materials and a network of mobility in high-tech 
centres, where students will carry out a first work experience. 

Regarding training materials, one of the main results of this project is PERSONALIZED DIGITAL 
COURSE FOR LABOR TRAINING IN A TECHNOLOGICAL CENTER. This course generates 
personalized learning based on the student's previous knowledge and the characteristics of the 
technological company in which they will carry out their internship. The course follows an innovative 
methodology based on micro learning, small exercises (pills) to develop technical and work skills and 
reinforce critical thinking as a fundamental mechanism. The objective of this course is not so much to 
provide new knowledge as to develop specific skills for innovative work. The course aims at allowing 
the students to face problems or tasks unknown to them until then. Critical thinking skills that will be 
addressed are self-training, assess their own way of reasoning, set objectives, raise relevant questions, 
state hypothesis, search for information, intellectual integrity, oral and written communication, work in 
multidisciplinary teams. Also, within the framework of this project we are developing the App ON YOUR 
SIDE. This is a digital educational software available for mobile devices, which will accompany the 
student throughout the mobility process, providing useful information such as specific training resources 
focused on the company where they will carry out their mobility, linguistic resources, collaborative work 
tools, as well as social integration resources in the destination country, among others. From this App, 
students will be able to access the aforementioned course. 

In this paper we present how, through micro learning methodology and critical thinking, students can 
solve the content pills through their autonomy and self-discovery. 

Keywords: VET, technology company, microlearning, critical thinking. 
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1 INTRODUCTION 
In this article we present the objectives, methodology and contents of the "PERSONALIZED DIGITAL 
COURSE FOR LABOR TRAINING IN A TECHNOLOGICAL CENTER", aimed at VET students from 
technological professional families (electronics and electricity, mechanics, computer science, chemistry 
...). This course is the result of the Erasmus Plus project "VET STUDENTS INTO TECHNOLOGY 
COMPANIES". This project aims to prepare VET students or graduates, especially those at risk of 
exclusion, in order to develop their professional careers in innovative companies. Both teaching centers 
and technology-based companies where students will carry out internships participate in the consortium. 

Throughout their vocational studies, these students have taken a variety of subjects and have acquired 
a range of knowledge that they can apply to their professional careers. However, when facing the 
problems that arise in professional life, they find a multitude of situations that do not correspond to any 
of the lessons they have previously studied. 

We intend to give another point of view on how to approach problems in the company through critical 
thinking, because throughout the work in technology companies, students will continually encounter new 
situations and problems that require a solution. 

Therefore, the main objective of the course is for VET students to acquire the necessary skills and 
abilities to participate in cutting-edge innovation projects in a technology company and fit into 
multidisciplinary teams. All this through the development of critical thinking and skills that promote their 
social and labour inclusion. 

In this course, we intend to review many basic questions necessary to function in the world of science 
and technology, focused on professional practice. Thus, through a micro e-learning methodology we will 
propose hundreds of micro pills that place the student in specific situations or problems that they must 
analyze and solve autonomously, seeking information with the means available to them. The content of 
the exercises has been chosen for their ability to made the students acquire a series of skills to face 
new situations and problems. 

2 METHODOLOGY 
This course uses an innovative micro learning methodology. Learning is based on solving relatively 
short exercises (pills) that allow the student to develop autonomy and self-discovery. It is also sought 
that the student adapts to situations in which they encounter concepts, situations and responsibilities 
that are new to them.  

The objective of this methodology is for students to develop the technical and labour competencies 
necessary to work in a technology company through situations that induce students to reflect, evaluate 
their own thinking, search for information and make decisions. In this sense, critical thinking is key to 
learning  [1-4]. 

However, as it happens when working in a technology company, not all problems have a single solution, 
so generating a debate about the result with other students of the course and with the tutors themselves 
is important for the training and objectives of this course. 

Through this methodology, the course generates a personalized educational itinerary based on the 
student's previous knowledge and the needs and work environment of the technology company. We will 
come back to this point at the end of this section. The exercises that are proposed have the form of 
problems that, in addition to being related to the study plans of VET studies, require for their solution 
the development of critical thinking (searching for information, making a hypothesis, analyzing and 
assessing the problem, making decisions or taking a personal position on it). 

In this course the student will not have to study large texts in any of the content blocks. We will build on 
existing and accessible information through digital means, as well as on developing effective routines to 
obtain the information that is needed, understand it, elaborate it and draw conclusions from it. 

The course is classified into three content blocks, whose exercises will have the same scheme: 1) for 
the development of critical thinking, 2) scientific and technical, and 3) the specific contents of technology 
companies. It should be noted that although the exercises are classified into different content blocks, 
each of them could fit into several, since they require both the development of basic critical thinking 
skills and basic scientific and technical knowledge for their resolution.  

The first block, focused on the development of critical thinking skills, will be assigned to all students. 
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In the second block, we intend for students to exercise how to address technical problems that may 
arise at work in a technology company. Our idea is to train them to face a scientific or technical concept 
that they do not remember or that no one has explained to them before. We hope that the student will 
develop their own strategies in dealing with these problems. They will have various levels of help that 
they can get in the course itself, as well as being able to turn to co-workers and their tutors. 

Consequently, we are obviously not going to cover all aspects of vocational studies. We will concentrate 
on a series of concepts trying to force the student to reflect on them. The exercises are relatively simple, 
adapted to the level of the VET curricula. However, an important aspect of the methodology is to raise 
questions that are clearly not solved simply with previously memorized definitions or equations. They 
should also be exercises that encourage not to settle for not understanding why a specific solution has 
been reached in an exercise. In fact, in many of them there will not be a single solution, although in the 
final comments several possibilities to open a discussion can be offered. 

Our starting point is the conviction that the fundamental tool at work in the innovative company is the 
ability to reason, whatever the level of studies of the worker. That is why it is key to insist that the student 
does not settle for anything that they does not understand. For this, we consider it preferable to pose a 
reduced number of problems or situations, but to thoroughly analyse each exercise or problem that 
arises. In this way the student has to make an effort to reason, seek information, understand it, and 
learn by himself. That is why in the exercises they will be asked to carry out calculations, but above all 
to interpret them, and to explain the result. The course does not contain theoretical introductions to the 
subject matter of the exercise, nor the equations that allow calculations to be carried out, as it will be in 
most cases in real work. 

We also intend to escape from that way of studying that consists of following problem-solving methods 
and trying to fit a new problem into one of the standard methods learned. We try to convince the student 
that with this type of procedure something new can never be addressed. It seems that in a situation that 
one has not met before they are not able to do anything. We seek just the opposite. We seek to be able 
to grow professionally and increase our knowledge and capabilities throughout life. 

As for the third block, the specific contents, it will consist of exercises proposed directly by the companies 
in which the students are going to carry out the internships. It is intended to facilitate, to a certain extent, 
the student's first contact with the company. 

The resolution of an exercise involves drawing up some conclusions, which in some cases may be very 
short and in others it will require something more extensive and reasoned. The exercise of clearly 
explaining the solution found or the opinion regarding a specific case is considered essential since it 
forces not to settle for having vague ideas. 

In the next section we present some examples of what we have meant in this section. 

3 PERSONALIZATION 
The course will begin with an initial test that will allow the tutor to customize its itinerary for each student. 
The selection of the course contents for each of the students will be based on a self-evaluation that will 
allow the selection of exercises related to the second block of content: general scientific and technical 
knowledge, since the exercises of the first block of content will be common to all students, while those 
in the third block will depend on the technology company in which they will carry out the internship. 

The program will automatically select the exercises based on the student answers, but the student will 
always have the opportunity to check with their tutor at any time if they consider that there are areas in 
which they have not been able to answer properly or topics that have particularly interested to them and 
want to expand. 

To each question of the initial test, they must respond with a number between 1 and 4, according to the 
following classification: 

I have never studied this. I would not know where to start 1 

I remember studying similar things, but I don't know how to approach it 2 

I have to go over it, but I'll know how to do it 3 

Yes, I know how to do it 4 
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Throughout this short initial test, students may come across questions such as: 

1 Do you remember how you prepare formulations or solutions, for example, could you calculate 
how many grams of sodium chloride you have to add to 25 g of water to form a 12 weight % 
solution? 

2 Are you confident in handling the concepts and equations related to electrical installations? For 
example, an electrical equipment, powered at 220V, has a 10A fuse. What is the maximum 
electrical power it can develop? 

3 You will have studied the general concepts of risk prevention at work. Do you know what the 
safety data sheet of a chemical product is? 

4 Do you know the basics of electromagnetism? An example: A magnet adheres to a metal surface 
with a force of 3kg, if we separate it one millimetre from that surface, it will exert the same force 
on it, a slightly less force or a much less force? 

5 Mechanical properties of materials Could you explain what a brittle material is? 
6 Regarding computer applications, do you know how to represent data with the Microsoft Office 

Excel application or another similar one? 
7 Some mathematical concepts. Can you explain what the slope of a function is? 

4 RESULTS 
In this section we are going to present examples of each of the content blocks that make up the course. 
The objective of these exercises is to raise ideas and concepts that require students to face new 
problems, analyse them and be able to solve them.  

4.1 Contents 

4.1.1 Contents for the Development of critical thinking 
As an example, we have chosen a content pill that belongs to the didactic unit “Set hypothesis”. 

Electric heating 

What is the monthly cost in electrical energy of an electric radiator that has a power of 1400 
W and is plugged in for 8 hours a day? 

First, based on what you know about the monthly electricity bill for your house or by 
intuition, raise, without fear of being wrong, what you think will be the solution to this 
question: XXX euros per month. 

Help 1: The first step is to look for the electricity rate on a receipt. Say that you read, in 2020, that the 
price is 0.171 euros / kWh, there is also a 5.11% tax on electricity in Spain (of course, the price is 
variable from one month to another, from one supplier company to another and from one country to 
another, but the calculation will be worth taking as a reference the data of your house). There are other 
expenses that are fixed in the electricity contract and that we may not have an impact here. In addition, 
we will have VAT of 21%. Total 0.218 euros / kWh. Notice that we settle here with three decimal places. 
The numbers that appear on the invoice are very precise because they apply to consumptions that can 
be enormous, but in our case we don't need to be so precise. Then we will analyse it based on the result. 

Help 2: The kWh is a unit of work, it is the product of a power in kilowatts and time in hours. In our case, 
with 30 working days in a month (of course not all months are the same), our electric radiator consumes 
8 x 30 x 1.4 = 336 kWh and the cost of this consumption will be 336 * 0.218 = 73.25 euros 

Final comment: Have you approached? Did you think that the price of heating was so high? In this 
example we want to show the role of making a first hypothesis about the result, before doing any 
calculations. Doing so will help us analyse the result we obtain. If it is very different from what we had 
anticipated, we will ask ourselves if we have not made a mistake in the calculations and we will review 
them. If we confirm them, it will make us think about the physical reason why that result comes out. In 
this case, electric radiators actually have a very high consumption, there are other heating systems that 
are cheaper, such as the heat pump or natural gas or butane gas boilers. 
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4.1.2 Scientific and technical content 
As an example we have chosen a content pill that belongs to the didactic unit “Chemical elements and 
compounds. Formulations. Concentrations”. 

Prepare a solution. 

Explain in a simple protocol how you would prepare 10 ml of a sodium chloride solution in 
water with a concentration of 1% by weight, which has to be added in a production process: 
what products would you use, what amounts of salt and water, how would you measure 
those quantities, how would you mix to obtain a homogeneous solution, what equipment 
do you need to do it?. How does the protocol change if what we want is a 1% w / v solution? 
How does it change if what I want is a saturated solution at room temperature? 

Help 1. The first point to pay attention is that, although it is a preparation that uses common products in 
everyday life, any manufacturing process needs to be reproducible and any foreign component must be 
avoided. This means that the necessary purity must be considered in the starting products. In our case, 
we will not use the salt sold in food stores as sodium chloride because we have no guarantee that it 
does not contain mixed salts other than sodium chloride, nor will we use tap water or mineral water 
because they have other salts dissolved. Look for the salt in the laboratory suppliers and see what 
degrees of purity of the water we can use. 

Help 2.  

The quantities to be measured are small, to measure them we need a balance, and pipettes, with the 
appropriate measurement precision for those quantities. For example, if I have to weigh 5.0 mg, I cannot 
use a balance that appreciates milligrams since the reproducibility will be ±1mg of poorer, and thus the 
measurement would have an uncertainty of at least ±20%. A balance that appreciates at least 0.1mg 
will give an accuracy in my measurement of the order of 2%. What if the company only has a scale with 
a precision of 1mg available? What can you think of doing? (it is not worth saying it is not possible to 
prepare the solution) 

Final comments. Taking into account the precision and reproducibility of everything that is done in the 
company is crucial. Introducing an unknown agent into the processes can make the product not have 
the expected characteristics and also makes it impossible to understand why it does not have them and 
therefore solve the problem that appears. It goes without saying that the analysis or production 
processes cannot depend on the person who performs them, the protocols have to be described with 
all the necessary details so that anyone, with the necessary training, can obtain the same results as 
who prepared the test protocol. 

4.1.3 Specific content. 
The chosen example belongs to the content prepared by a technology-based company specialized in 
3D printing.  

What is a polymer? 

How do you imagine a molecule of a polymer? They are long chains of atoms in which a 
unit is regularly repeated hundreds, thousands, or hundreds of thousands of times. To know 
how to interpret phenomena that we find when printing parts with the polymer filament 
extrusion 3D printer, it is necessary to have an image of what the structure of these 
materials is like. Draw outlines of the different forms that the chain can take in space and 
explain what depends on whether it is one or the other. Identify what the chemical structure 
is like and how it should be the structure of polyethylene, PE, polycarbonate, PC, polylactic 
acid PLA and polyethylene terephthalate, PET. 

Help 1. When looking for information about what a polymer is, you will have found the analogy that it is 
like a plate of spaghetti, the molecules curl up and intertwine with each other. But not only does this 
structure appear, when the chain is sufficiently regular the chains can be arranged in space forming a 
crystal. What are the crystals of a polymer like? 

Help 2. Polymers, even those that are capable of crystallizing, do so only in part. Many times they form 
structures called spherulites formed by very fine sheets of glass that grow from a single nucleus forming 
a sphere. Identify the polymers of those in the exercise statement that can and cannot crystallize. 
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Final comments. There are an infinity of polymers. Chemical synthesis is capable of making really 
complex chemical structures to make the polymer have special properties. A few of them are used in 
3D printing. Each printing filament has particular properties, some contract more and the printed parts 
are curved when the lower layers cool during printing, the adhesion between the layers is better or 
worse, the mechanical resistance is also very different from each other, there are rubbers but other  are 
extraordinarily rigid, the maximum temperature of use can also be very variable. All these properties 
depend on the chemical structure and the spatial conformation of the chains. The other essential aspect 
for printing is the fluidity of the polymer and the temperature at which the polymer flows, also dependent 
on its structure. 

4.2 Implementation 
The course is free and freely accessible through the digital educational software "ON YOUR SIDE", one 
of the results developed within the framework of the Erasmus Plus project "VET STUDENTS INTO 
TECHNOLOGY COMPANIES". This software, available for mobile devices, will accompany the student 
throughout the mobility process, providing useful information such as specific training resources focused 
on the company where they will carry out their mobility, linguistic resources, collaborative work tools, as 
well as social integration resources in the destination country, among others. 

Likewise, the course will also be available on the e-learning platform “Virtual Inclusive Education” 
(www.virtualinclusiveeducation.com), aimed at helping and supporting both social and educational 
entities, as well as their members and beneficiaries. 

5 CONCLUSIONS 
In this course we try to put the student before situations that require proposing a solution or taking a 
personal position. The exercises involve scientific or technical concepts that the student may not have 
come across before or that they have studied in a rather passive way and do not remember well. We try 
to convince them that the key to getting out of these situations is to train the way of reasoning, including 
looking for information, judging its credibility, analysing it and ordering their own ideas, expressing 
themselves well, and many other skills related to critical thinking. 
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CO-CREATING TEACHING AND LEARNING: AN “EMOTIONAL 
SUSTAINABLE” TEACHING INNOVATION 

Roberta Silva, Rosi Bombieri 
University of Verona (ITALY) 

Abstract1 
Recently in Higher Education institutions, the need has emerged to promote a kind of learning that 
connects the sharing of knowledge with the development of professional and soft skills [4]. Active 
learning responds to this need and allows increasing the students’ autonomy and awareness about their 
own learning path [3] [10]. 

Active learning structurally provides the activation of the students, thus shifting the focus on the students' 
actions and increasing students' engagement and motivation, and concurrently assigns to the teacher 
a role of facilitator [9] [11] [12] [13]. Active learning effectiveness, however, cannot be taken for granted 
because some attitudes can negatively affect it such as the resistance to change. Resistance to change 
can obviously emerge from the teacher because active learning implies that the teachers change their 
pedagogical framework and, sometimes, their vision of their professional role [17] [18]. Nevertheless, 
many scholars have highlighted how it often emerges from the students. Indeed, the students are often 
accustomed to a certain way of conducting lessons and consequently, they can feel a sense of 
disorientation in adhering to a learning approach that places them into a new paradigm, someway ‘at 
the center of the stage’ [12] [19] [20] [21]. 

It is clear that this significantly increases the emotional stress of the subjects involved in active learning, 
sometimes also placing an important obstacle to the implementation of educational innovation paths. 
How can this ambivalence be addressed? 

An approach that appears consistent with this situation is Co-creating learning and teaching. This 
expression refers to a wide range of learning and teaching activities that involve “a meaningful 
collaboration between students and staff, with students becoming more active participants in the 
learning process, constructing understanding and resources with academic staff” [32, p. 197]. The 
models connected with this approach provide that the different phases of didactic planning (learning 
objectives, activities, evaluation, etc.) are jointly negotiated by the students and the teachers, enhancing 
a shared responsibility that implies a greater students’ level of action and empowerment that are 
consequently more deeply ‘felt’ by them [31]. 

The paper will illustrate how this ‘strong’ involvement of the students makes it possible to introduce 
active learning paths capable to contrast the resistance to change and the emotional stress connected 
to it, since it allows obtaining students’ greater compliance by virtue of the prior sharing of the constituent 
elements of the course.  

Keywords: Co-creating teaching and learning, Active learning, Resistance to change, Emotional stress, 
Teaching innovation. 

1 INTRODUCTION 

1.1 Active Learning: a multifaced concept  
The traditional approach to education follows a deductive process because it firstly identifies general 
rules or concepts that must be explained to the students, and then describes how these rules or concepts 
can be “articulated” into concrete occurrences in real contexts. Nevertheless, this is not the only way 
through which learning can be enhanced, there also is the inductive learning. Inductive learning refers 
to a large range of teaching and learning methods that have in common a way of acquiring knowledge 
in which this dynamic is “overturned”. In other words, inductive learning refers to ways of teaching in 
which the students are involved in activities or experiences starting from which they can find or elaborate 
new information, posing them into existing cognitive structures. This vision of learning is strictly 
connected to constructivism, according to which learning is more effective when the students have the 
 
1 For the academic evaluation sections 1 and 3 are attributed to Roberta Silva, sections 2 and 4 are attributed to Rosi Bombieri. 
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possibility to “construct” knowledge and not only “absorb” it [1]. Inductive learning moves the focus from 
the teacher to the students (indeed it is a learner-centred approach) and promotes the students’ 
responsibility. Moreover, it encourages a deep approach to learning and supports the students in the 
development of high-level thinking skills [1] [2]. 

Obviously, this vision of learning is strictly connected to active learning: but what do we mean when we 
use the term “active learning”? As Bonwell and Eison have underlined, in the past this expression was 
often used in a very “intuitive” way, without a clear definition but, over time, a more and more precise 
definition of this theoretical construct has emerged. Firstly, these two scholars use this expression to 
indicate all the teaching strategies that have the aim to convey teaching through a concrete action in 
which the learners are directly involved, making the learners aware of the responsibility they have in the 
learning process and supporting, in the meanwhile, the development of their soft skills [3] [4]. 

During the last thirty years, many scholars have investigated active learning trying to define it: a relatively 
recent but very stimulating definition is the one that involves three terms: active, constructive, interactive. 
Indeed, «although the three terms—active, constructive, and interactive—have been used extensively 
in the literature, only constructive has been defined more explicitly and frequently, such as that it is 
meaningful learning in which a learner actively builds a mental model of the system she is to learn» [5, 
p. 74]. Despite that, starting from a detailed analysis of the literature, Michelene T. H. Chi elaborates a 
taxonomy that organizes active learning strategies into three categories. An active learning that we can 
define "fundamental", is simply identified by the term "active". This expression is often used to indicate 
discovery learning strategies, in which the students are called to "act" on the knowledge that they are 
called to acquire [5] [6]. It requires a concrete and direct “involvement” of the learner into the learning 
and teaching action and foresees activities that involve an exploration, assimilation and manipulation of 
knowledge [5]. The expression constructive learning indicates a kind of learning in which a student does 
not only explore, assimilate and manipulate knowledge, but is also called to actively build a systemic 
mental model in which the object of learning can be “inserted” coherently [5] [7]. It involves the learner's 
creation of an organically structured original elaboration and therefore the construction of new 
knowledge and the ability to integrate it with the one previously acquired [5]. Finally, the expression 
interactive learning refers to a type of learning characterized not only by an active and creative 
“elaboration” of knowledge, but also by a systemic dimension among the learners, in which every student 
“builds” knowledge thanks to the others feedback (both students and teachers) [5] [8]. According to this 
definition, it is clear that when we use the term “active learning” we do not refer to a monolithic concept, 
but rather to a complex and multifaceted construct in which these three dimensions are related in a 
“progressive” logic (see Figure 1) [5]. 

 
Figure 1 - Active - Constructive - Interactive Learning 

The complexity of this framework is coherent with the necessity to “adapt” the learning to the needs of 
different environments and, in the end, it is functional to its effectiveness: indeed, what makes active 
learning so helpful and so valuable is its multiplicity [9]. This is "transversally" true, but, right because of 

Active learning
(active elements)

Constructive learning
(creative elements)

Interactive learning
(collaborative 

elements)
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its multiplicity, this active learning assumes specific characteristics in different contexts. Therefore, it is 
legitimate to ask: what happens to active learning in Higher Education contexts? 

1.2 Resistance to change: an underestimated obstacle 
Many studies have confirmed the efficacy of active learning in Higher Education concerning the 
achievement of learning outcomes and, at the same time, in relation to its support to the development 
of the students’ autonomy [10] [11] and its increase of their motivation and engagement [9] [12] [13]. 
Moreover, active learning promotes teaching innovations because it often implies an interdisciplinary (or 
at least a multidimensional) approach to learning and the connection between research and teaching 
practices [14] [15].  Despite that, this positive effect of active learning cannot be taken for granted 
because, without a specific focus on the instructional design process and without an organized training 
and support to the teachers, it is not possible to make active learning a structural part of learning, thus 
maximizing its effectiveness. Therefore, in order to maximize the effectiveness of active learning, it must 
be integrated in a coherent way within the didactic planning, functional to the achievement of the learning 
objectives, and consequently it is necessary that the teachers are appropriately trained and supported 
in this process [16].  

Moreover, also other elements can negatively affect the effectiveness of active learning: in particular, 
one of the more elusive ones is the students’ resistance to change. Obviously, both students and 
teachers can feel a resistance to change, when they face the challenge to apply active learning 
strategies: for the teachers it means to change the pedagogical framework to which they are used and, 
sometimes their vision of their professional role [17] [18]. Nevertheless, at the same time, often the 
students can also feel a sense of resistance to change when they are involved in active learning paths, 
especially when these are particularly "radical" because the students can perceive them as a loss of 
"certainty" and consequently develop a sense of disorientation. This happens because the students 
“live” a change of perspective that involves them unexpectedly and unexpectedly puts them "at the 
center of the scene", while years and years of school experience have accustomed them to be "hidden" 
in the crowd, as the spotlight was on the teacher. Furthermore, they perceive this sudden change as 
something over which they have no control, and consequently they can react with little participation or 
disinvestment in the learning moment, leading to outcomes diametrically opposite to those that active 
learning wants to achieve [12] [19] [20].  

Only in recent years, some researchers have focused on suggestions that can support the teacher in 
promoting the students’ engagement through active learning: for example, by gradually introducing 
active teaching methodologies starting from limited moments within the lesson in which the "activation" 
of the students is simple and contextualized, and passing only later to strategies that imply a wider 
participation of the students. Or inserting the moments of active teaching within pre-established routines, 
in order to increase familiarity and arouse a sense of reassurance in the students [21]. 

It is significant that these actions are focused on the affective dimension of learning: indeed, the interest 
in the students’ affective and behavioural response to active learning and in how it can affect these 
methodologies’ effectiveness is quite recent and the studies that have investigated this topic are still 
few. However, some researchers have underlined how this aspect must be taken into consideration in 
order to maximize active learning and, until now, two are the main “categories” in which the suggested 
way to deal with this problem can be organized: explanation and facilitation. With the term “explanation” 
we refer to those actions that are aimed to describe to the students, in a very detailed way, the purpose 
of the activities they are going to do and the expectations that the teachers have about these activities, 
in order to reduce the "unknown anxiety" that can arouse in the students who face a new experience. 
With the term “facilitation” we refer to all this actions that “reduce” the distance between the teacher and 
the students and, moreover, encourage students to create a supportive classroom environment [21]. 

These suggestions are definitely helpful, but what is missing is an in-depth reflection on the emotional 
dimension of the problem, without which the solutions put in place can be only interventions aimed at 
curing the "symptom" but not the cause. This means that these suggestions (even if they are 
undoubtedly valid), while recognizing that the problem of active learning resistance to change has 
emotional roots, do not investigate this aspect in depth and consequently risk to address it in an 
instrumental and "localized" way without reaching a structural change in active learning that can tackle 
the problem at its root. Moreover, to help the students to overcome their emotional barriers, can be 
useful in order not to exclusively act in a "protective" way: indeed, to deny the students to face a 
challenge may not necessarily be the best solution, because this could let the students perceive to be 
in a "secondary" position compared to the teacher, which is precisely what active learning wants to 
avoid. In other words, an excessive "simplification" of the tasks and an oversized scaffolding can "win 
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the battle but lose the war", since, while allowing the planned activity to be conducted with the 
participation of the students, it does not lead them to develop that sense of autonomy and responsibility 
towards theirs own learning which is fundamental in active learning. What to do then? What can solve 
this impasse? First of all, it is necessary to reflect more deeply on the emotional barriers that oppose 
the introduction of active learning paths. 

2 EMOTIONAL STRESS AND ACTIVE LEARNING 
In order to better understand the difficulties associated with a full and satisfactory implementation of 
active learning, it is necessary to introduce a reflection on the emotional factors that are solicited by 
such an approach. First of all, it is important to preface how emotions have been widely recognized as 
central to learning and teaching processes, and how we have become increasingly aware of the need 
to take them into consideration in teaching practices [22] [23]. 

In particular, in recent decades, a line of research on Social and Emotional Learning (SEL) has been 
broadly developed, which has shown how enhancing emotional and relational skills within teaching 
practices, and in general within school contexts, has positive effects not only for the emotional well-
being of the students, but also for their academic achievements and future educational and working path 
[24] [25]. 

The importance of emotions is also relevant when dealing with the resistance to change, which we have 
seen as an obstacle to a successful implementation of active learning. In fact, this type of resistance 
has deep emotional roots that can be better understood in the light of the contribution offered by the 
psychoanalysis, thanks also to the consideration it addresses to the less conscious dimension of 
emotions, which is often poorly taken into account in the literature of the field. Psychoanalysis has 
highlighted new aspects with respect to the way of conceiving learning: Bion in particular, claimed the 
fact that every cognitive process is linked to a "learning from experience" [26], which always involves 
the intervention of the subjectivity of the individual, of his way to approach the objects to be known and 
process the sensory inputs and emotions that this approach entails [27]. 

A premise is useful to better understand the author's point of view and the value of his contribution for 
the topic we are addressing. 

According to Bion, in order to learn, the subject needs internal functions that allow the experience to be 
"digested" (according to the metaphor linked to the physiology of the digestive system used by the 
author). The development of these functions originates in early childhood in the relationship with the 
mother, thanks to the function of "reverie" that she acts in the interaction with her child. As a matter of 
fact, when the newborn puts into action mechanisms that make the mother experience feelings for him 
intolerable ("indigestible" for the child's still developing mind), she processes these sensations and 
returns them to the child in a form that is assimilable and "thinkable” for him. The mother, with her reverie 
function, does not only contain the intolerable feelings for the child - such as anger, fear, frustration, 
helplessness etc. - but she also manages to discriminate them, to give them a name and a meaning: 
ultimately, she activates an ability to think about them. In a healthy relationship, the child continuously 
experiences this type of interactions, which gradually allow him to internalize and develop his own ability 
to contain his own emotional states as well as to reflect and make sense of his experience. 

It is a fundamental function for the psychic functioning and development of the individual, rooted in the 
affective relational experience, that everyone experiences at the beginning of life. Therefore, the 
emotional and relational aspects play a fundamental role at the very birth of the ability to think and learn. 

How are these reflections connected to the obstacles that can interfere with the success of active 
learning? We have seen how this approach represents something new, both for the students and the 
teachers: Bion notes how learning itself has always to do with the effort of making one's own something 
that is still unknown, foreign, out of the ordinary own control, which therefore causes one to experience 
a state of uncertainty that can be difficult to tolerate. It is clear how these sensations can therefore 
intensify when one adds to the effort of learning also the one of coping with a new teaching methodology, 
because everything new forces us to question our own certainties, makes our certainties waver to make 
room for something that it is still alien to us. All the more reason, the emotional distress can worsen 
when a new methodology, as in the case of active learning, also requires a particular effort from the 
learners, namely the necessity to expose themselves more personally, fueling further anxiety, fears of 
making mistakes and of the judgment of teachers and other students.  
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According to a psychoanalytic perspective, this type of discomfort, which is linked to the feeling of being 
exposed to the unknown, has deep and ancient origins. In fact, we have seen, for example, the role that 
the mother plays in allowing the child to begin to become familiar with experiences that are initially 
perceived by him as foreign and source of discomfort: it is a fatigue that, at various levels according to 
individual differences, affects us all when we have to face a new challenge. Therefore, it becomes 
necessary for the teachers to be trained in order to recognize and tolerate the emotional distress, which 
they experience with regard to the paradigm shift that active learning poses compared to traditional 
teaching methods.  

If the teachers are properly trained and supported in becoming familiar with these difficult emotions, they 
will then be able to operate a containment function of the anxieties and frustrations experienced by their 
students, welcome their emotional fatigue and offer the right support, nurture confidence in the gains 
that they will be able to reach by passing through these difficulties: "one can begin to understand how 
psychic discomfort, inevitable in the initial moments of learning, is a potential for mental growth if not 
escaped and pushed away because of fear and if the teacher does not contribute, collusively, to push it 
away, but instead helps the pupil to elaborate it. Not wanting to pay the emotional price of this work is 
something that tempts all of us and affects the quality of knowledge that is produced in educational 
institutions” [27]. 

The teacher is therefore required to operate a scaffolding that is not limited to the rational and cognitive 
aspects of the learning process, but takes into consideration these deep emotional aspects, about which 
he is often poorly aware, but which come into play both in himself and in the students. If these aspects 
are not considered and managed, they can feed stiffening responses and a defensive style rather than 
confidence in the development of new knowledge, new skills, and ultimately new autonomies. If on the 
one hand, we have to do with something unknown that causes discomfort, on the other hand it is 
precisely this that generates curiosity and surprise at the same time [28], such aspects that can be 
stimulated in the students. 

These considerations are important not only for the single teacher and for the single pupil or class group, 
but also in reference to the wider school system: the institutions themselves are called to a process of 
openness and learning towards a "new" that is represented by the challenge of recognizing, enhancing 
and integrating the emotional dimension into teaching practices and training. 

The literature tells us that, if on the one hand the importance of this dimension is widely recognized, on 
the other, much remains to be done for its full recognition and integration in the reality of school contexts. 
For example, Jones et al. (2017) highlighted how the programming related to Social and Emotional 
Learning is not yet fully recognized as an integral part of the educational mission of the school [29]. 

3 CO-CREATING TEACHING AND LEARNING  
The analysis here conducted leads us to state that, in order to reduce the barriers that resistance to 
change poses to the introduction of educational innovation paths inspired by active learning without 
"betraying" the aims of this type of teaching approach (which provides for an increase of the students’ 
autonomy and sense of responsibility ), it is necessary to take into consideration a complex corpus of 
emotional experiences, focusing on an involvement capable to act on multiple dimensions. These are 
the reasons that lead us to consider, for the realization of this objective, the didactic approach of co-
creating learning and teaching. 

In Higher Education, in the last years, many have been the approaches that have emphasized the 
“partnership” between the students and the teachers, particularly in North Europe and in the Anglo-
Saxon area, using different expressions to indicate this way of conducting teaching [30] [31]. Often, 
these approaches are indicated just as ways to “engage” students, but this term can be ambiguous 
because it can be concurrently referred to students’ motivation, interest and involvement in the lessons 
or to their participation in university governance through students’ representation [31]. When we refer to 
co-creating teaching and learning, instead, we mean a framework that occupies “the space in between 
student engagement and partnership [with students], to suggest a meaningful collaboration between 
students and staff, with students becoming more active participants in the learning process, constructing 
understanding and resources with academic staff” [32, p. 197]. Therefore, we can consider co-creating 
learning and teaching as a collaborative teaching method, based on reciprocity, in which the different 
actors contribute, although not necessarily in the same way, to the decision-making, implementation, 
conceptualization and analysis processes [33].  
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There are many different ways with the co-creating learning and teaching approach: indeed, four 
different “roles” have been outlined that the students can assume in this framework, namely 
representative, consultant, co-researcher, and pedagogical co-designer [31]. 

 

For each of this role, there are different actions’ areas involved: for example, the students can be 
involved as representative in the Quality assurance processes of the course or maybe of the University, 
bringing their experience as a contribution to the search for continuous improvement in the life of the 
University. Or, if they are involved as co-researchers, they can participate, in small part, to research 
activities promoted by the teacher as an integrative activity. Nevertheless, within this paper, according 
to its aim, we are focusing on their role as pedagogical co-designer. The ways in which they can 
“embody” this role can be very different: in some cases, the students can simply be involved in the 
definition of learning objectives at the beginning of the course or they can give feedbacks to the teacher 
at the end of the course. In other cases, the students can be involved in specific moments during the 
lessons in which they are called upon to "elaborate" knowledge (often through collaborative activities), 
or maybe, sometimes, the students (or groups of them) can be entrusted with real teaching moments 
under their responsibility.  

The different “embodiment” through which this approach can be realized, sometimes makes it difficult 
to recognize and “define” it: however, a deeper reflection shows how, what characterizes and unites all 
these “applications” is the desire to involve the students not only in concrete activities, but in the 
decision-making processes that underlie them [31]. Why is the involvement (in some ways) in the 
decision-making processes that involve the learning and teaching moments important and relevant to 
the focus of our paper? Because, to take part to a decision means to assume the responsibility (or at 
least part of it) for a process or an action, and to become slowly accustomed in taking on this kind of 
responsibility means to be able to take on an "active" role in a more mature and conscious way.  

As we have previously underlined, one of the relevant (and often ignored) obstacle to the realization of 
active learning activities is the students’ resistance to change, that has emotional roots and can lead not 
to develop that sense of autonomy and responsibility that are among the main goals of active learning. 
We have also defined the emotional “complexity” that is at the basis of this emotional stress. According 
to this, we can affirm that co-creating learning and teaching, in line with its characteristics, can be a 
helpful approach to contrast this emotional stress because, to be "part" of the whole process, creates in 
the students the favourable conditions to develop a progressive "internalization" of their capability to 
“manage” the emotions generated by this new experience allowing them to “give sense” to it.  

4 CONCLUSIONS 
In conclusion, we summarize below the main aspects that make co-creating teaching and learning a 
methodology particularly suitable to foster a better emotional disposition to learning and attenuate the 
resistance to change. 

• In co-creating teaching and learning the students can feel that they have a greater sense of 
control, for example by participating in decision making, and this can alleviate the emotional 
distress linked to the sense of uncertainty that the use of a new teaching methodology arouses. 
If the students feel that they can make their voice heard and therefore be more active and 

Actions' areaStudent's role

Co-creating learning and 
teaching

Representative Quality assurance

Consultant Revising actions

Co-researcher Research actions

Pedagogical co-designer Teaching actions
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participatory in the learning process, they will also be able to experience the teaching 
methodology in a less passive way, in line with an approach, which is less descended from above 
and perceived as something foreign, thus alleviating emotional stress and anxiety. 

• A more collaborative connotation of working with the teacher can make the students feel greater 
closeness also from the relational point of view, and, if the teacher knows how to take into account 
the emotional dimension of the relationship with his students, it can further facilitate a good 
disposition to learning: in fact, the positive effects that good relationships with the teachers have 
on pupils' outcomes have been recognized in literature [34] [35]. 

• Feeling to be recognized as a collaborator, participant, responsible, can also make the students 
immediately experience a sense of self-enhancement, and perceive some of the gain in terms of 
autonomy that will derive from coping with the implicit emotional fatigue in new learning and new 
teaching methodologies. 

• Seeing that the teacher comes out of traditional teaching methods and gets involved on the same 
level as the students, can offer them a model of how it is possible to assume an attitude of 
openness to the new and the unexpected with the confidence that something good will derive for 
their learning and growth. 

It should be noted that, in order to make co-creating teaching and learning be able to facilitate a good 
emotional disposition in the students, the teachers must be adequately trained. In fact, it is not the 
methodology itself that makes the difference, but the way in which the teacher puts it into practice in the 
relationship with the students. It is important that the training includes, in the teachers themselves, the 
development of emotional tools, which help them to process the emotional distress related to opening 
up to the unexpected and to a new type of approach with the students, characterized by a closer 
collaboration and a recognition of greater decision-making possibilities for the students than the ones 
provided by traditional methods.  

An example of training in line with the reflections proposed on the importance of emotions and their less 
conscious side is represented by the Balint groups [36]; the approaches that stimulate reflective skills 
and affective self-understanding are equally relevant [37] [38] [39]. These types of training do not offer 
the teachers the answers or techniques to adopt, but help them to equip themselves with tools of 
knowledge and inner emotional processing that they can then put into play in the relationship with the 
students. Already in this kind of training setting, it can be seen how the aim is to train teachers to stay 
in uncertainty, to open up to the unexpected and face it, which is what students are also expected to 
know how to internalize, in order to face the many challenges that not only the school but also a complex 
society such as the current one places them. 

If the teacher is helped to recognize and process his own emotions, including the unpleasant and less 
conscious ones, he will be able to act as a model for his students, sending a message of confidence in 
the new challenges. 

Even educational institutions must open up to a process of change that truly integrates the emotional 
dimension into the learning and teaching processes, making the teachers feel sustained by a support 
network. 

Finally, it is important to orient research towards collecting the experience of the teachers and the 
students through qualitative methods in order to better understand how to improve these innovative 
methodologies thus making them truly effective and in line with the real needs of school contexts. 
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THE READING COMPREHENSION – RECIPROCAL TEACHING 
PROGRAM TO IMPROVE TEXT UNDERSTANDING: THE IMPACT OF 

MODELING PRACTICES IN TEACHER TRAINING 

R. Vegliante, M. Santonicola, S. Miranda, A. Marzano 
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Abstract 
The reading literacy is one of the basic skills that are essential for academic success, to be started as 
early as kindergarten and fully completed in the first cycle of education. In Hattie’s research, the 
cornerstone of the Evidence Based Education perspective, the Reciprocal Teaching strategy reports a 
particularly significant effect size (ES=0.74) for enhancing text comprehension. On the basis of this 
evidence, in the Italian context, the Society for Learning and Education informed by Evidence (S.Ap.I.E) 
has developed a Reading Comprehension - Reciprocal Teaching didactic program (RC-RT) addressed 
to pupils in the fourth grade of primary school. In particular, it has been suggested that the 
implementation of a training course aimed at teachers, based on the practical transposition of reciprocal 
teaching, actively involves children in the acquisition of reliable strategies to be adopted in the 
understanding process. In RC-RT, Reciprocal Teaching provides that the student, in turn, is called to 
implement metacognitive techniques (predicting, questioning, clarifying, summarizing) during the 
reading to elaborate good summaries through the integration of three fundamental factors: modeling, 
feedback and cooperative work (in pairs). The research plan envisaged the adoption of a quasi-
experimental design with non-equivalent groups, organized into control and experimental classes. The 
teaching intervention in the experimental classes was conducted by the teachers, adequately trained in 
the application of the program, through video-modeling and support materials. In this scenario the 
experimentation, carried out in some institutes in Campania Region, is inserted with the aim of verifying 
the effectiveness of the training course in relation to both contextual situations and developed practical-
operational skills. In this regard, the objective of this work is examining “how” the experimental teachers 
put the intervention program into practice in order to compare the transposed actions and those 
presented during the video-modeling. From a methodological point of view, the observational method 
was used to focus attention on the relevant variables in the specific context and, through closed tools 
such as control grids and evaluation scales, the behavior of teachers during the performance of the 
activities among peers was analyzed in relation to the methodology envisaged by the program. The 
analysis shows the conformity of the teaching action with respect to reciprocal teaching techniques, 
alternating with feedback and cooperative work (in pairs). These results are in line with outcomes 
obtained from the extensive research at national level which confirms the effectiveness of the RC-RT 
program in the reading comprehension process. It can be translated into a gain of 3-7 months of 
progress compared to the control classes, according to conversion parameters of the Education 
Endowment Foundation. 

Keywords: Reading Comprehension; Reciprocal Teaching; Primary School; Teaching Strategies; 
Modeling. 

1 INTRODUCTION 
Reading literacy, understood as the ability to "comprehension, using, reflecting on and engaging with 
written texts, in order to achieve one's goals, to develop one's knowledge and potential, and to 
participate in society" [1] falls within the competence of essential basis for scholastic success, to be 
started as early as kindergarten and fully implemented in the first cycle of education [2] [3] [4] [5]. 

In Hattie’s systematization work [6], the cornerstone of the Evidence Based Education perspective [7] 
[8] [9] [10], based on the mixture between empirical knowledge and didactic practice, a particularly 
significant effect size is reported (ES=0.74) in the use of the Reciprocal Teaching methodology [11] to 
enhance the text understanding. In the specific case, the student, taking turns in the role of teacher, is 
called to implement metacognitive strategies in a series of communicative exchanges with the group. 
The ability to make explicit the cognitive processes enacted and, at the same time, to be aware of them, 
distinguishes the anticipation, control and adaptation exercised by the subject in learning [12] [13] [14] 
[15]. Metacognitive self-regulation is reinforced by social interaction, an identity trait of active and 
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collaborative learning on which a community of learners focuses [16]. The reference literature 
demonstrates the important role assumed by the active involvement of the student, who mediates with 
different tools and actors, in the learning process. 

Based on these premises, in the Italian context the Society for Learning and Education informed by 
evidence (S.Ap.IE) has developed an experimental path, called Reading Comprehension - Reciprocal 
Teaching (RC-RT) [17] [18] [19], addressed to fourth grades of primary school, aimed at enhancing the 
reading comprehension by making use of Reciprocal Teaching to also favor the ability to synthesize [20] 
[21] [22]. In particular, it has been hypothesized that the realization of the educational path is able to 
actively involve children in the understanding process and to improve their level of competence. 

2 METHODOLOGY 
The RC-RT quasi-experimental research project, promoted by the S.A.p.I.E., aims to provide a concrete 
answer to the significant problem of reading literacy, recognizing the essentiality of operating 
intervention actions starting from primary school to ensure the acquisition of the educational success 
and lifelong learning. The research group has readapted the theoretical frame of reciprocal teaching 
[19], developed by Brown and Palincsar [11], which is based on the use of four techniques to facilitate 
the understanding of the text such as predicting, clarify unknown words or expressions (clarifying), 
generate questions consistent with the text (questioning) and make a good synthesis (summarising), 
providing for its integration with three further factors: modeling, carried out by the teacher who during 
the initial phase shows to students how to work through the technique of thinking aloud; feedback that 
helps orient the student's work towards the goal to be achieved; cooperative work that allows to trigger 
a further metacognitive impulse [17] [23]. So organized, the didactic model, recalling the theoretical 
principles of the proximal development zone [24], proleptic teaching [25] and expert scaffolding [26], is 
based on a dialogic process (thinking aloud) in which teachers and students they read a text together, 
thinking aloud on how to apply specific techniques. 

The empirical application of the teaching program, carried out in 25 hours of activity with an overall 
commitment of about 3 months of work with biweekly lessons, required the preparation of training 
material (video-modeling) [27] and work for teachers (Teacher's notebook), didactic material for students 
(Student's notebook) tools for assessing the initial and post-treatment situation (Summarizing Test; 
Summary Qualitative Assessment; Verbal Meaning Test; Metacognitive Questionnaire) [19]. The 
workbook, adopted exclusively by the experimental classes (treatment), is made up of 34 passages 
divided into two parts: the first characterized by the classic Reciprocal Teaching (from the 1st to the 10th 
passage); the second (from the 11th to the 34th passage) enriched by the possibility of going beyond 
the text, introducing the exercise of inferential skills. After the start, dedicated to cognitive modeling, the 
prerogative of the teacher, which is also repeated in the second part (pieces 11 and 12); the program 
foresees that the activities are carried out in canonical modality, that is, individual and couple work by 
the children. On an individual level, reflecting in silence, the student reads the passage, also asking for 
the meaning of unknown words and then identifying the most important information. In couple work, 
interacting in a low voice, children detect the salient structures to develop a synthesis that does not 
exceed 30 words and, in case of no agreement, they must provide a reason. This approach allows you 
to optimize the interaction, reducing downtime, even if it cannot be improvised but must be built over 
time. 

The teachers involved in the experimentation were trained in the cognitive modeling practice through a 
specific training course consisting of a first face-to-face meeting (lasting about two hours) and 
subsequently based on five demonstration videos for in-depth analysis of the Reciprocal teaching 
technique (video modeling) designed and produced in the Research Laboratory in Media Education 
and Active Didactics(RIMEDI@) of the University of Salerno [27]. 

The first empirical application of the RC-RT research was launched on the national territory in the school 
year 2018-2019, involving eight research groups belonging to different universities, including the Salerno 
research unit, and an analysis unit set up from 51 fourth grades of primary school: 22 control and 29 
experimental, distributed in 10 provinces throughout the national territory, for a total of 1.043 pupils (590 
in the experimental group and 453 pupils in the control group). 

In this scenario, the experimentation carried out in two institutes of the Campania Region pertaining to 
the Salerno province [28] involves a total of three experimental classes, with the aim of verifying the 
training effectiveness in relation to both contextual situations and practical-operational skills 
developed.In this regard, the objective is to examine "how" the experimental teachers put the 
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intervention program into practice, in order to compare the transposed actions and those presented 
during the video-modeling. From a methodological point of view, the observational method was used to 
focus attention on the relevant variables in the specific context and, through closed tools, such as control 
grid and evaluation scale, the teachers behaviour was analysed during the peer activities, in relation to 
the methodology foreseen by the program.  

In this specific case, the Salerno unit intended to monitor, through the development of a control grid, the 
behaviour assumed by the "experimental" teachers, during the peer activities. The observational tool 
adopted was structured taking into account three moments: initial, in which the individual work of reading 
and selecting the salient information predominates; intermediate, characterized by the couple work, 
dedicated to the summary in the 30 words; conclusive, aimed at reviewing task. 

Within this process, four indicators have been identified, namely observable macro-behaviours (he/she 
promotes an optimal climate for activities; monitors the pupils work; stimulates concentration; corrects 
works) and the related descriptors, and categories individual behaviour. As reported by the control grid 
(Table 1.), two descriptors have been identified for each indicator. 

Table 1. Teacher action. 

 

In "He/She promotes an optimal climate for activities" there are:  "He/She ensures silence in the 
classroom" and "He/She organize spaces, tools and materials": the attention is paid to the behaviour 
adopted by the teacher during the individual work phase, in which to prepare the organizational setting 
and ensure a calm atmosphere, so as to encourage the pupils concentration. In "He/She monitor the 
work of the pupils", the reference descriptors are "He/She turns between the benches" and "He/She 
ensures that there are no approaches or concerns": in this phase of the couple work the role played by 
the teacher, as a guide or support in overcoming any critical issues, is particularly significant. In the 
same phase is placed "He/She stimulates concentration" divided into "He/She invites to re-read the 
piece and/or summary" and "He/She urges pupils to respect the deadlines": in this case the reference 
is mainly to inferential questions that require looking beyond the text and to grasp the implicit meaning. 
In the last moment we insert the "He/She corrects works" with the respective descriptors "He/She 
involves pupils through questions-stimulus" and "He/She personally ensures that they have respected 
the limit of words" in which the relevance of the synthesis elaborated by the children emerges, by 
reference to the particulars given. The time dedicated to the canonical modality, as showed in the RC-
RT program, requires a commitment of about 32' for each piece, divided as follows: individual work (max 
8') followed by activities in pairs (max 15') and then the teacher feedback (max 10'). These times are 
indicative as the rhythms of work vary according to the context and the level of difficulty of the pieces. 
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In the monitoring of the teaching practices, the Salerno unit conducted two observations in the three 
regional experimental groups participating in the experiment (Classroom A,B, C): the first on 22 February 
2019 (piece 16°) and the second on 25 March 2019 (piece 30°). In this way, the time actually taken by 
the classes involved for the analysis of a single text, equal to 30 minutes, was divided into 6 bands of 5 
minutes each. The choice to repeat the observation twice is dictated by the need to understand if there 
was a discrepancy between the methods of carrying out the activities, established by the SApIE program 
and presented through the videos display, and the teacher actions. From the surveys carried out (Table 
2.; Table 3.) it was clear that all the teachers in the first 5 minutes have been dedicated to the 
organization of spaces, tools and materials in order to promote a climate congenial to the performance 
of the work of the individual student. In the intermediate phase, focused on monitoring group work, only 
in the first observation, carried out in February, in two of the experimental classes the teacher turns 
between the desks between 6' and 10', while in the surveys carried out in the third experimental class 
involved she does not this behaviour manifests itself. In the same phase, from 11' to 20', the teacher 
makes sure that there are no doubts or concerns that could hinder the work. As regards the time 
dedicated to implementing the concentration, in all classes, from 1' to 20', the teachers urge the students 
to re-read the summary, remembering the importance of respecting the times set and communicated at 
the beginning of the lesson. 

In the works review (final phase), in a class the teacher involves the students several times through 
stimulus questions (6'-10'; 21'-25'; 26'-30') both in the first observation and in the second; while in the 
other two classes this practice is concentrated in the 16'-20'range, in the first observation, and 21'-25' 
in the second survey, in both classes. 

Table 2. First observation. 
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Table 3. Second observation. 

 

As already outlined above, in the initial phase the teacher is engaged in the cognitive modeling 
implementation that he/she carries out for the first three pieces, repeated in the 11th and 12th pieces. 
The reference literature reports the advantages derived from the effective use of this practice in school 
learning, leaving out its negative meaning as a training method [18]. In cognitive enhancement 
programs, modeling favours the acquisition of reasoning, through a metacognitive and dialogic process. 
The techniques included are based on worked examples and on thinking aloud, which allow the teacher 
to grasp the encyclopaedic knowledge, owned by the student, using simple language to understand and 
identification of non-univocal solution strategies. The purpose cognitive modeling is, therefore, to 
approach the way of the learners’ reasoning and to explain the fundamental questions for a guide to 
reflective reading, allowing them to derive the salient information for synthesis. 

In this case, the Salerno unit has prepared an additional observational tool (Table 2.) to detect, in 
addition to the presence or absence of an observed characteristic, also an estimate level at which it is 
possessed by means of a 5-value scale (for nothing, little, enough, very, very much), where each 
adjective corresponds to the numerical frequency of the observed behaviours [29]. 
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Table 4. Evaluation scale of the teaching action. 

 

Also in this case the observation tool has been structured in three phases: initial in which the teacher 
makes hypotheses in relation to the text information, using simple language; intermediate in which the 
pupils are encouraged in formulating questions, highlighting the salient parts of the text and clarifying 
any encountered difficulties and conclusive characterized by the elaboration of the synthesis. Within the 
above phases, the Reciprocal Teaching techniques are included as indicators: predicting, questioning, 
clarifying and summarizing. As highlighted in Table 4., each indicator is made up of the relative 
descriptors that clarify the single observable actions. 

The first indicator (Predicting) includes “He/She hypotheses in relation to text information” and “He/She 
uses a simple language”, actions aimed at understanding if and with what value the teacher anticipates 
the analytical reading of the text. The second indicator (Questioning) includes "He/She formulates 
questions" and "He/She prompts pupils to focus on the main elements of the text", aims to record how 
the teacher proposes the five famous questions Who? What? Where is it? When? Because'? inviting 
the students to pay attention to the elements of the passage useful for the answers to be provided in 
pairs or in groups. In the next indicator (Clarifying) three descriptors have been identified: "He/She uses 
the IWB", "He/She uses the vocabulary" and "He/She re-reads phrases or parts of text that may be 
difficult and/or unknown to pupils”, in this sense the observation is aimed at understanding the 
intervention strategies, most used by the teacher to encourage students to search for unknown words 
and/or difficult to understand phrases that are not always clear in the text. In the final phase, the 
Summarizing indicator was broken down into four descriptors: "He/She uses the elimination technique", 
"He/She uses the generalization technique", "He/She makes a summary of multiple phrases" and 
"He/She uses the slate board or IWB to summarize", the intent is to detect which the synthesis is mainly 
adopted by the teacher to identify the most important information of a text through the technique of 
elimination, generalization, replacement and if it uses a technological support.  
This observation tool was used in the experimental classes in February, during the reading of the 11th 
piece, which involves the transition from the first to the second program part, characterized by the 
inferential skills exercise. 
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From the observation (Table 5.) it emerges that with regard to "Predicting" the teachers put forward 
hypotheses in relation to the text information (a lot) and they use a language within the reach of the 
learners (very much). In “Questioning” the lecturer, in two of the three experimental classes involved, 
formulates, somewhat, questions during the comprehension and very much urges the pupils to pay 
attention to the essential information. Unlike the teacher involved with the third experimental group, 
he/she pays a lot of attention in formulating the questions and urges, somewhat, the pupils to go back 
to the text to relate the information. In “Clarifying”, no teacher uses the IWB or uses the vocabulary to 
trace unknown words. In the same intermediate phase, the teacher in charge of the two fourth classes, 
in one re-reads very much, some parts that are difficult or with words unknown to the pupils, while in the 
other class he/she devotes little attention to repurposing parts of the text because the children find less 
difficulty in understanding. In the third class involved, the teacher re-reads the text, with somewhat, 
value for greater understanding. In the last phase, dedicated to “Summarizing”, it emerges that the 
teachers adopt the synthesis strategies in a complementary way, mainly the teacher, involved with the 
two experimental classes, uses the elimination and generalization technique, while the colleague who 
owns the further class it equally makes use of the generalization and the synthesis of several sentences. 
Both teachers involved, in this final phase, make use of the slate blackboard or the IWB for the synthesis. 

Table 5. Observation of the teacher's action through evaluation scale. 

 

3 RESULTS 
The qualitative analysis shows the conformity of the didactic action with respect to reciprocal teaching 
techniques, alternating with feedback and cooperative work, demonstrating the internalization between 
the techniques presented and the effectiveness of video lessons in the adopted practices. 

There is no evasive behaviour, distant from the model, but a fidelity in respecting the times, moments, 
roles as outlined in the proposed didactic intervention. 

These results are in line with the results obtained from the extensive research at national level in which 
the starting hypothesis is confirmed, namely that the students who follow the training of the program 
obtain better performances, thus highlighting the effectiveness of the RC-RT program in the reading 
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comprehension process [19]. In detail, the experimental group reports significant differences with 
respect to the results achieved: more precisely, they achieve higher results in the qualitative (ES=0.56) 
and quantitative (ES= 0.26) summary test, translatable results, according to the conversion parameters 
of the Education Endowment Foundation [30], in 3-7 months of progress compared to the control classes 
who carried out the normal curricular activities for the period of treatment. The evidence gathered allows 
us to hypothesize that the "bad readers", such as students with difficulties and the poor results in reading 
comprehension are not due exclusively to a lack of commitment but to the use of teaching strategies 
that are not effective. 

4 CONCLUSIONS 
This work presented the Reading Comprehension - Reciprocal Teaching (RC-RT) program on a double 
level of analysis: illustrating the experimental protocol, demonstrating the effectiveness of the method 
with respect to the text comprehension process and describing the training path offered to teachers 
involved 

The teachers training, in a reflective and transformative perspective [31] [32] [33], must be oriented 
towards the achievement of defined objectives in order to equip teachers with all those elements 
indispensable to their profession: actions to deepen the mind frame; knowledge and mastery of the 
specific teaching method or model; technical and docimological knowledge.  

The development of professional expertise cannot be based exclusively on theoretical elements but it is 
necessary to establish a recursive circularity between theory and practice, combining within it modeling 
and video modeling actions (in the initial period), ongoing interventions consisting of direct experiences 
and 'behavioral analysis (through microteaching and lesson study techniques) to recognize the potential 
and/or critical issues of situations and to strengthen the classroom work [27]. 
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DISTANCE LEARNING DURING THE FIRST COVID-19 LOCKDOWN: 
CRITICALITIES AND POTENTIALITIES 

R. Vegliante, C. Montefusco, S. Miranda, A. Marzano 
University of Salerno (ITALY) 

Abstract 
In March 2020, the epidemiology of SARS-CoV-2 (Covid-19) forced the adoption of restrictive measures 
to limit the contagion of the virus. In Italy, the Council of Ministers Presidential Decree of 4 March 2020 
sanctioned the suspension of face-to-face teaching in all educational institutions and the transition to 
distance learning. The international scientific community launched investigations aimed at understanding 
the resulting consequences on the training system, by highlighting both criticalities and potentialities. In 
this scenario, the Italian Society of Didactic Research (SIRD) carried out a survey aimed at "comparing 
distance teaching methods adopted in Italian schools in the COVID-19 emergency period" with the 
objectives of outlining a framework-based synthesis regarding the school dynamics activated during the 
emergency teaching and providing an estimate of what achieved both at national and regional level. 

In this regard, an online questionnaire was administered, from April to June 2020, reaching a non-
probabilistic sample of 16.133 teachers throughout the national territory. The online questionnaire 
consisted of 122 closed questions, organized in 10 sections, and 6 open questions concerning: the 
difficulties encountered by students, strengths and weaknesses, comments and reflections. This paper 
aims to present the qualitative analysis of two open questions (strengths and weaknesses of distance 
learning) derived from teachers' responses in the Campania Region, in order to make a comparison with 
the national sample. The analysis unit of the Campania Region is composed by 595 teachers (about 4% 
of the total sample of 16.133). This work is divided in two parts: a first one relating to the method and a 
second one of a more descriptive nature. The first part presents the methodology adopted, which can 
be ascribed to the Framework method, and the working phases that allowed the extraction of the 
categorical model for the analysis of open questions. The second part shows the categories and sub-
categories emerging from the responses given by Campania teachers, limited to the strengths and 
weaknesses of distance learning. 

The answers reflect criticalities and potentialities drawn from the analysis of the national sample. In the 
new learning environment, the educational difficulties arose, in large part, from the discomfort caused 
by the lack of direct contact and physical interaction. The different actors (teachers, students and 
families) encountered problems related to the lack or inefficiency of digital devices that exacerbated the 
digital gap already reported in the ISTAT Report (2020) for the years2018-2019. On the one hand, 
distance learning has allowed educational continuity and an enrichment of the training offer as well as 
an organizational improvement, on the other, it has negatively affected the level of participation, interest 
and motivation of students with repercussions on scholastic achievement. Furthermore, the resulting 
socio-economic and cultural disadvantage has made distance learning less inclusive and accessible to 
all. The results obtained from the teachers' perception provide a detailed description of the situation 
experienced and offer important ideas to think about. 

Keywords: Covid-19, distance learning, survey, teachers' perception, Italy. 

1 INTRODUCTION  
One of the main restrictive measures taken worldwide to contain the COVID-19 pandemic has been the 
closure of schools involving approximately 1,6 billion students from all five continents [1] [2].  

The sudden transition from a system "exclusively in presence" to one "exclusively at a distance", on the 
one hand, forces all students to "do school" from their homes, redefining their way of learning, and, on 
the other, requires teachers to revisit their way of teaching with unusual resources and methods, never 
experienced before and without the time to train themselves appropriately [3]. 

The research data available to reliably assess the teaching effectiveness of this new teaching-learning 
method are few. In national and international literature there are not many studies that allow to detect 
the critical issues related to the use of Distance Learning (DL) in extreme and particular conditions such 
as those attributable to a pandemic [4]. The international scientific community, therefore, immediately 
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launches research programs aimed at understanding the effect of distance learning on the school 
system and the problems of the new model [3]. In this contribution we refer, in particular, to the survey 
conducted by the Italian Society of Didactic Research (SIRD) "For a comparison on the methods of 
distance teaching adopted in Italian schools in the period of COVID-19 emergency". The aim is "to 
collect and return data to promote reflections together with the teachers and the School that help to 
assess the situation and better understand the school dynamics that were being activated in the 
emergency teaching phase” [5] and highlight strengths and weaknesses of the experience that need to 
be fixed in order to learn from it [6]. In line with Dewey’s thinking, the survey, therefore, through the 
experience of teachers engaged in DL, as well as allowing the adoption of different levels of analysis, 
also offers the possibility to identify the elements that have emerged from such an extraordinary situation 
that can translate it into an experience of quality [7]. 

From April to June 2020, an online questionnaire was administered in which were involved 16.133 
teachers from all school order and level of the national territory. The survey plan was carried out in two 
phases: the first dedicated to the administration of the questionnaire through Google Forms and the 
second to the return data and disseminating results to all interested parties for purely cognitive purposes. 
The surveying tool, consisting of 122 closed questions and 4 open questions, two of which with a double 
answer space, made it possible to collect data in reference to ten macro thematic areas: 1. Impact on 
the remodeling of didactic planning; 2. Technological tools used 3. Teaching methods (synchronous and 
asynchronous); 4. Didactic strategies used; 5. Preparation of teachers to carry out Distance Learning; 
6. Criticalities encountered in Distance Learning; 7 Quality of the forms of collaboration activated; 8. 
Problems encountered in student’s assessment; 9. Interventions carried out for students with Specific 
Learning Disorders and Special Educational Needs; 10. Overall evaluation of the experience. The open 
questions were intended to deepen strengths and weaknesses of DL, the difficulties encountered by the 
students and to detect further reflections of the teachers through a free space dedicated to comments. 

The contribution, an integral part of the qualitative analysis carried out on the four open questions of the 
questionnaire, is divided into two parts: a first of a methodological nature in which are reported, even 
though briefly, the criteria adopted for the elaboration of the categorical model that emerged, and a 
second of a descriptive nature, which, given the complexity of the model itself, presents the emerging 
issues, drawn from the answers provided by the teachers of the Campania Region limited to the 
strengths and weaknesses based on their perceptions during the development of DL in the first 
lockdown. Starting from the comparison between the national and regional sample, the analysis focuses 
on the categories that emerged with greater relevance in the analysis of the data and on the differences 
they present in the different school grades. The evidence offers potential guidelines for investigation that 
deserve substantial future investigation. 

2 METHODOLOGY 
The analysis of the answers to the open questions, compared to the pre-coded answers, required a 
further phase dedicated to their coding that would allow the identification of a limited and finite number 
of categories in order to advance subsequent quantitative analyzes. The a-posteriori coding was carried 
out by a national research group (three national coordinators and eleven university researchers from 
four different institutions and regions [7]) whose heterogeneity has avoided leading to excessive 
arbitrariness and incurring the risk of interpreting the evidence in an ambiguous or prejudicial manner. 
For the definition of the categorical structure relating to qualitative data [7], the approach identified is the 
Framework method, a research method not anchored to a particular theory of reference but which is 
adopted when, from a large amount of data, it is intended to derive similar or discordant themes [8]. The 
categories that emerged were guided by an inductive approach, bottom-up, which consisted in the 
reading and rereading of the evidence and in the process of repeated triangulation [9]. The criteria 
adopted to isolate the categories can be summarized in three macro-aspects: assign a unit of meaning 
to each theme (exhaustiveness and mutual exclusivity), name the categories without attributing 
responsibility to the actors: parents, students, teachers (conceptual generality) and place some evidence 
in several categories or subcategories because it is characterized by a terminological ambiguity 
(atypicality). The model that emerged applied for the analysis of the evidence is made up of a total of 
40 categories and 175 subcategories, configuring itself with a particularly rich and articulated structure 
that allows multiple focuses and lines of interpretation and analysis [8] [11]. 
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3 RESULTS 
The analysis unit of Campania region is made up of 595 teachers (about 4% of the total sample of 16133) 
[12] [13] of which: 30 preschool educators, 191 primary school teachers, 117 teachers of first grade 
secondary school, 256 teachers of second grade secondary school (including 8 teachers working in 
vocational training and adult education) and 1 teacher who does not indicate the degree to which he 
belongs. Of the 595 respondents, 13 teachers did not provide any answers to the open questions 
proposed. Therefore, the actual number of respondents is equal to 582. With reference to the role: 491 
(82,5%) are teachers in charge, 29 (4,9%) are substitute teachers, 49 (8,3%) are teachers in charge of 
support, 23 (3,9%) are substitute teachers of support and 3 do not indicate any role. The average age of 
the respondents is in the range between 45 and 55 years (41%). It should also be noted that the average 
age value compared to the total number of teachers remains unchanged, except for the preschool where 
40% declare an age over 55 years. 

Table 1 shows the comparison of the percentage distributions of the responses, obtained by calculating 
the occurrences, between the national sample and the regional Campania sample in relation, as 
anticipated, to the categories relating to strengths and weaknesses of DL. 

The analysis of the distribution of occurrences demonstrates the substantial uniformity of data between 
the national sample and the regional sample. The experiences of Campania teachers confirm, in the 
first places, the greatest strengths of the DL: Enrichment of the training offer (24,1%), Organizational 
improvement (16,1%) and Emergency response (14,5%). Compared to the major weaknesses of DL, 
on the other hand, Campania sample confirms the first two positions, that is Didactic difficulties 
connected to the new learning environment (46,3%) and the Criticalities related to technological tools 
(19,4%). Instead of the problems related to Inclusion, although with a very slight percentage difference 
(0,4%), teachers from Campania believe that DL has caused problems related to Attitudes and roles 
with respect to the new learning environment (9,4%). 

Table 1. Strengths and Weaknesses of Distance Learning: comparison of national sample and regional sample. 
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The analysis of any differences related to the school level in the first most populated categories (Graph 
1) showed that, for strengths, the most positive aspect of DL is Enrichment of the training offer. It is most 
emphasized in second grade secondary school (48,7%), followed by primary school (27,0%), first 
secondary school (21,7%) and, to a very limited extent, by preschool (2,7%). With respect to   
weaknesses, the category Didactic difficulties connected to the new learning environment is the one in 
which the greatest number of occurrences was found. Within this dimension, second grade secondary 
school has a response rate of 49,2%, followed by primary school with 27,6%, first grade secondary 
school with 17,3% and preschool with 6,0%.  

 
Graph 1. Differences between school grades for the most populated categories of strengths (Enrichment of 

the training offer) and weaknesses (Didactic difficulties related to the new learning environment). 

The interest of this contribution is to examine the first most populated categories of strengths and 
weaknesses by observing the percentage distribution within the sub-categories into which the 
occurrences are most concentrated. The analysis will be corroborated, in some cases, with examples 
from evidence belonging to teachers of different school grades. The percentage calculation was 
compared to the responses of teachers who expressed their belonging grade, without therefore taking 
into account the responses of the only teacher who did not express it. 

Tables 2 and 3 show an in-depth analysis of the categories that emerged with greater relevance: for 
strengths, Enrichment of the training offer, consisting of 7 sub-categories, and for weaknesses Didactic 
difficulties connected to the new learning environment, consisting of 11 sub-categories. The tables show, 
for each sub-category, the percentage distributions within each school grade, the number of occurrences 
divided by grade and the total number of occurrences found in the sub-category. Considering the 
different number of respondents within the sample in reference to the school grade (higher in second 
grade secondary school than the others), was calculated the percentage within the grade, so as not to 
alter the outcomes of the percentage distribution. The sub-categories in which, overall, a greater number 
of evidences were found, are highlighted in gray. 

Table 2 shows the distribution of occurrences in reference to Enrichment of the training offer, the 
greatest strength of the DL according to the experience of Campania teachers. From the data it emerges 
that Wealth and multimedia tools/materials is the most populated sub-category (n.o.83). The distribution 
within school grades ranges from 42,9% in preschool to 24,6% in first grade secondary school. Distance 
learning has allowed teachers to explore new ways of teaching and communicating with their students. 
Slides, presentations, video lessons, webinars: the use of these tools has made teachers aware of their 
usefulness. With respect to the content and the particularities in relation to the contexts, this dimension, 
in preschool, has allowed teachers, «through playful activities in videoconference, to achieve excellent 
results» and, therefore, has allowed to keep alive the attention and the participation of children. In every 
level and order, however, the advantage deriving from multimedia is underlined as «students really like 
this innovative and technological teaching», because it is «closer to their world» which has determined 
their «greater involvement». 
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The second aspect that has enriched the training offer is related to Innovation and didactic strategies/ 
methodologies (n.o. 52). Also for this sub-category, the distribution between grades is quite 
homogeneous, going from 21,1% of primary school and first grade secondary school to 14,3% of 
preschool. The advantage, also confirmed for the lower age groups, according to the teachers, derives 
from the «change in our didactic action now aimed at renewal» (primary school) and from having been 
able to «build activities in new ways» (preschool). In secondary school, the greater variety in teaching 
methods and didactic proposals has given the «possibility of innovating teaching by rethinking old style» 
and «opening up to new learning models». 

At the same time, these advantages have made it possible to adopt didactic strategies that are more 
engaging and captivating, a strength testified by the populous of the corresponding sub-category, 
Engaging/captivating/stimulating didactics (n.o. 38) in which, in a transversal way to the grades, are   
converged the responses of those teachers who attributed to the DL the possibility of a «transmission 
of knowledge and the organization of material in a more attractive form» (primary school), of offering a 
«stimulus for teachers' creativity» (first grade secondary school), allowing for «greater motivation, in 
some cases, because it requires the use of a language and a modality specific to young people». No 
preschool teacher has expressed itself in this sense: probably because it is believed that the DL is not 
suitable for age. 

Table 2. Enrichment of the training offer: differences between school grades.  

 
Legend: n.o. = number of occurrences. 

Table 3 reports the data, divided by school grades, of the most populated category concerning the 
question relating to DL weaknesses:  Difficulties related to the new learning environment. 
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Table 3. Didactic difficulties related to the new learning environment: differences between school grades.  

 
Legend: n.o. = number of occurrences. 

The greatest number of occurrences of this category merged into the Lack of direct contact subcategory 
(n.o. 207). The distribution with respect to school grades is very homogeneous and this attests that the 
relational aspect is fundamental and irreplaceable part of the school and educational situation. The 
absence of physical relationships in presence is a critical element that weighed from preschool («loss 
of all the emotional-affective dimension linked to teaching») to secondary school («contact is not real, 
the teacher's appeal is lost, the ability to engrave with a look, a silence, a smile»). 

On their side, the teachers underline the Difficulty in assessment processes (n.o. 70), most detected in 
second grade secondary school (16,8%) and less in preschool (6,3%). In preschool there are no purely 
assessment issues but difficulties related to the inability to observe children during the activities to give 
them feedback. In the higher grades, the answers of the teachers highlighted, instead, the complexity 
of the assessment process and the need for a rethinking and readjustment of the tools for detecting 
learning levels, since distance learning «does not allow for a serene and reliable assessment». 
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The other sub-category that comes to our attention is the Poor quality of communicative exchange and 
feedback (n.o. 65). The reduction or an absence of interaction determines the «impossibility to create a 
real and active atmosphere of community-class» (preschool) because «the engagement of the gaze 
between teacher and learner» involving a «mutual exchange of opinions, opinions, emotions» (first 
grade secondary school) and, also, «inhibits group dynamics not only from the point of view of 
socialization but also of the valorization and immediate exchange of communicative inputs of class » 
(second grade secondary school).  

4 CONCLUSIONS 
The homogeneity between the national data and the regional data reflects how, at a macro level, there 
are no significant differences that characterize the territory. The major strengths and weaknesses of 
distance learning are therefore confirmed in Campania region as referring to aspects related to teaching. 

In general, Distance Learning has been and will be an opportunity to be seized. After all, its modalities 
contain several strengths. At the level of the relationship, strengths were also its limitations. 
Undoubtedly, telematic teaching enriches the resources available to the teachers and is combined with 
the methods of use of information to which students are accustomed, but it cannot completely replace 
face-to-face teaching because the physical relationship is still important for effective learning. In 
particular, learning process has become isolated and each student has carried it out alone within the 
walls of own house without confrontation within an important context such as that of the classroom. This 
isolation has created difficulties of various kinds for the students but also for the teacher, who is called 
to understand the difficulties of their students and to remedy them, questioning the assessment criteria 
to be applied and the alternative ways to solve the educational gap due to distance. Distance learning   
has also brought attention to a very important and critical issue: the assessment criteria. The traditional 
methods of assigning votes are now considered by many to be ineffective for a value and objective 
evaluation. Of course, Distance Learning has not offered a solution to the problem, but has allowed us 
to experiment with new methods of evaluation taking into account the new relationships between 
students and teachers. 

Despite its criticalities, distance learning, during the lockdown, was really the only way to allow the 
lessons to take place. Certainly it can be improved, in terms of means and methods, but undoubtedly 
useful. And not just to deal with an emergency. Above all, many teachers have understood the need to 
integrate face-to-face teaching that is increasingly oriented towards becoming blended. Distance 
learning   has taught us that digital tools, today, are fundamental within the learning process. It can never 
replace the direct relationship between teacher and student, or even become the only point of reference 
for the future: but, certainly, it has allowed the school system to explore other horizons and to discover 
new ways of integrating traditional teaching systems. 
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ENTREPRENEURSHIP EDUCATION: HOW POSITIVENESS AND
INTUITION SHAPES ENTREPRENEURIAL ALERTNESS TO DISCOVER

K. Fellnhofer

ETH Zurich, Harvard University (SWITZERLAND)

Abstract

Although emotions play a prominent role in entrepreneurial endeavors, our knowledge regarding which
kinds of emotions stimulate or shape entrepreneurial discovery is limited. In an U.S.-based study, we
analyzed the self-reports of 40 entrepreneurs and 60 non-entrepreneurs by measuring differences in
valence in emotions using the frequently applied PANAS scale for trait affectivity. The structural equation
model stresses that positivity—such as interest, excitement, enthusiasm, and inspiration—facilitates the
entrepreneurial alertness level and accelerates the level of entrepreneurial discovery. Thus, positiveness
can make nascent entrepreneurs more alert, which promotes entrepreneurial discovery of potential new
business ideas. Our conclusion about the importance of a positive entrepreneurial trait is crucial for
entrepreneurship educators and policymakers alike. While entrepreneurial programs need to take the
emotions of nascent entrepreneurs into account, entrepreneurs should be made aware of these positive
effects.

Keywords: Entrepreneurial alertness, entrepreneurial discovery, positive affect, negative affect,
entrepreneurial emotions, entrepreneurial discovery.
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TEACHING OF INSULATION CONSTRUCTIONS OF THE 
ELECTRICAL DEVICES VIA SOFTWARE ENVIRONMENT 

V. Raydovska 
University of Plovdiv Paisii Hilendarski (BULGARIA) 

Abstract 
The paper considers a model of insulation construction in a programming environment and the inclusion 
of this model's research in the education of students in electrical engineering. 

In the conditions of a global pandemic due to Covid 19, the almost all learning in university settings took 
place in electronic environments. The development of models of various electrical devices and their 
study in software environments are indispensable in teaching engineering science. 

Future electrical engineers need to carefully study the insulation construction of the electrical devices used 
for energy transmission and distribution. The students need to be able to assess the condition of the 
electrical insulation. To achieve this goal, they must theoretically know the main characteristics of insulation 
materials and apply them in the evaluation of a facility. A modern trend of the practical measurements is 
to introduce systems for continuous monitoring (on-line monitoring) of electrical insulation. The advantage 
of monitoring systems is their ability to detect defects in insulation systems at an early stage of their 
development. It allows to determining adequate measures for elimination of defects, to predict the time for 
trouble-free operation, and to determine the type and volume of repair work. 

For students to gain the necessary knowledge in the field of insulation constructions, a model of a 
bushing as an example is used in the Matlab software environment. Its state is determined by monitoring 
the parameter of the tangent of the dielectric loss angle. A proposed model of the behavior of the real 
energy system with a complex voltage change is studied. The three-phase system and its operation in 
case of simulated deterioration of the insulation of the bushing in one of the phases are considered. The 
methodology, proposed in this paper, was used in the on-line training during the quarantine because of 
Covid 19 in the disciplines "High voltage technique" and "Insulation Constructions and Systems", studied 
by students majoring in "Electrical Engineering" and "Power Supply and Electrical Equipment" of Faculty 
of Physics and Technology at University of Plovdiv Paisii Hilendarski (Bulgaria). The use of simulations 
of various electrical devices in high engineering education is used to better understand the nature of 
phenomena in the energy system. This helps students gain assurance and good practical training even 
in a pandemic and distance learning environment. 

Keywords: Education, Computer Simulation, Electrical Engineering, Bushing, Insulation construction, 
High voltages. 

1 INTRODUCTION 
Over the last decade, computer technology has evolved dynamically. It is especially appropriate and 
necessary in the area of education in the conditions of a global pandemic due to Covid - 19, when the 
education of students passed to the electronic environment. 

The lecturers and students from the Faculty of Physics and Technology of Plovdiv University use the 
DIPSEIL System (Distributed Internet-based Performance Support Environment for Individualized 
Learning). DIPSEIL is an integrated electronic environment developed by lecturers of the Faculty ([1], 
[2]). The learning content is presented through assignments and after a project for each task has been 
completed. The DIPSEIL system is structured to provide individual online access to a set of information, 
guidelines, data, tools, allowing students to complete the task at a time and place convenient for them. 
The online learning process for teaching engineering requires the development of models of various 
electrical devices and their study in software environments ([3], [4]). 

Electrical insulation is a common source of faults. Future electrical engineers need to study carefully the 
insulation structures of the devices used for energy transmission and distribution. They need to be able 
to evaluate the condition of the electrical insulation. To achieve this, they must theoretically know the 
main characteristics of insulation materials and apply them in the estimates of a facility. The value of the 
tangent of the dielectric loss angle (tan(δ)) and the deviation from it that occurs over time can help detect 
problems such as contamination, high moisture content, and the presence of cavities in the insulation.  
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A modern trend is to introduce systems for continuous monitoring (on-line monitoring) of electrical 
insulation [5]. The advantage of monitoring systems is to detect defects in insulation systems at an early 
stage of development. On-line monitoring helps to predict the time for devices' trouble-free operation.  It 
helps to determine the type and volume of repair work, also. 

For students to gain the necessary knowledge about insulation structures, a model of the bushing, as 
an example, is used in the Matlab software environment. The bushing state is determining by monitoring 
the tangent of the dielectric loss angle (tan(δ)). 

2 METHODOLOGY 
The students learn the insulations' characteristics: the insulation resistance, the absorption current, the 
dielectric absorption ratio, the tangent of the dielectric loss angle, the partial discharge, and others. The 
traditional methods for controlling characteristics of high voltage equipment are described in the 
literature sources ([6], [7]).  

 
Figure 1. Model of the measurement system realized in Matlab programming environment. 

To be prepared to work in actual conditions, students also study methods for online monitoring. For this 
purpose, they learn the construction of a bushing. The most common reason for the deterioration of its 
insulation is the penetration of moisture. A model of a real energy system is used to monitor this process 
in training [8]. The model is implemented in a Simulink environment. Simulink is a MATLAB-based 
graphical programming environment for modelling, simulating, and analysing. The model, which 
students research, is shown in Fig. 1. 

 
Figure 2. The dynamic model of the circuit in which switch Time R is incorporated. 
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The bushing is modelling with two blocks: Bushing C1 and Bushing C2. Parallel to them, the resistors 
are included – to C1, which has a capacity of 300 pF, a resistor with a resistance of 3.109 Ω, and to 
C2=10000 pF – resistor, which resistance of 50 Ω. The signal proportional to the leakage current of the 
bushing is taken from the output after capacitor C1, which is the PIN terminal of the material bushing. A 
duty cycle of 0.5 seconds is simulated. The phases of the first harmonics of both signals are fed to 
blocks for processing and calculating the tangent of the dielectric loss angle. 

The students can simulate deteriorated insulation of the bushing by Resistor that change tan(d) at phase 
A (Fig. 1). 

The dynamic model, shown in Fig. 2, allows students to imitate the appearance of the discharge. The 
deterioration of the insulation achieves by switch Time R. The switch includes in the range of 0.25 to 0.5 
seconds.  

3 RESULTS 
The students have the task to research the characteristic tangent of the dielectric loss angle of a bushing 
and based on its value to evaluate the quality of the device insulation. 

The students realize the model of Fig. 1. The settings of the supply block are shown in Fig. 3. The 
voltage is the phase-to-phase 110 kV with a frequency of 50 Hz. 

 
Figure 3. The settings of the supply block. 

Two simulations are conducted. The first is the normal bushing. The value of the Resistor that change 
tan(d) at phase A is then changing by an order of magnitude  (from 109 to 108). Students report the value 
of the tangent of dielectric losses. With the change of resistance, the value of tan(δ) increases from 
0.003552 (Fig. 4) to 0.004143 (Fig. 5).  

 
Figure 4. Part of the model of the measuring circuit, which shows tan(δ) of the normal bushing. 
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Figure 5. The result at the bushing with deterioration isolation. 

Then the students realize the model from Fig. 2. During its simulation, the signal of an oscilloscope is 
observed (Fig. 6). When the switch is turned on (0.25 s), the value of the tan(δ) increases. When the 
switch Time R is turned off (0.5 s), the value of tan(δ) is normalized. 

 
Figure 6. The variation of the tan(δ) at the dynamic model. 

 
Figure 7. Model of a system for on-line monitoring of tan(δ) of bushings in a three-phase system. 

Fig. 7 shows a study of a three-phase system by monitoring the tangent of the dielectric loss angle 
separately in each phase. Fig. 8 shows the screen of the Scope Tg (d) oscilloscope during the normal 
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operation of the three-phase system. Students observe this image. Then the lecturer shows them an 
image, like in Fig. 9, and they must find which phase is a fault. For the example under consideration, 
this is phase A. The conclusion is that in phase A there was a change in insulation. 

 
Figure 8. The dependences of tan(δ) of the three phases. 

 
Figure 9. The dependences of tan(δ) on the three phases when there is deteriorated  

insulation of the bushing in phase A. 

4 CONCLUSIONS 
The methodology, proposed in this paper, was used in the on-line training during the quarantine because 
of Covid 19 in the disciplines "High Voltage Engineering", "Insulation Structures and Systems", studied 
by students majoring in "Electrical Engineering" and "Power Supply and Electrical Equipment" of Faculty 
of Physics and Technology  at University of Plovdiv Paisii Hilendarski.  

The use of simulations of various electrical devices is used to better understand the nature of 
phenomena in the energy system. This helps students gain confidence and good practical training even 
in a pandemic and distance learning environment. 
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A TECHNOLOGY-ENHANCED FLIPPED CLASSROOM USING 
REMOTE LABORATORY: ENHANCING SECONDARY STUDENTS’ 

SELF-REGULATED LEARNING AND PERFORMANCE 

L.H. Lee 
The Education University of Hong Kong (HONG KONG) 

Abstract 
Flipped classroom approach, which reallocates the teaching of content knowledge into online video-
lectures and thus creates more class time for student-centered learning activities, has been widely 
adopted in different educational disciplines with multiple proclaimed benefits since the last decade. 
However, the impacts of flipped classroom in secondary science education are yet contradictable with 
no specific strategy to meet the needs of science education. Therefore, this research employs a mixed-
methods and quasi-experimental design to investigate the effectiveness of a modified flipped classroom 
that integrated with a technology-enhanced strategy using low-cost dataloggers to improve students’ 
self-regulated learning (SRL) abilities and learning performance in a secondary school in Hong Kong. In 
this study, an experimental group of two modified flipped classrooms (MFC) (n = 63) and a control group 
of two traditional flipped classrooms (TFC) (n = 61) were employed among four Grade 8 science classes 
for seven months between 2018 and 2019. In addition, data from a historical control group of two non-
flipped traditional classrooms (TC) (n = 63) from the previous academic year was also collected. 
Quantitative data of students’ self-regulated learning abilities were measured using the Online Self-
Regulated Learning Questionnaire (OSLQ) while students’ learning performance was assessed using a 
self-developed performance test. Students (n = 16) were also selected purposefully for sequential semi-
structured interviews for triangulating the quantitative findings. The results from ANOVAs and pairwise 
comparisons indicated that the MFC approach was more effective to improve students’ average SRL 
ability, and the abilities of goal setting and time management when comparing with the TC approach. 
The results also showed that the MFC approach was also more effective to improve students’ average 
SRL ability and the ability of goal setting when comparing with the TFC approach. Furthermore, the 
results revealed that the students in the TFC approach cannot significantly outperform the students in 
the TC in terms of their average SRL ability as well as all the subscales, suggesting that the benefits of 
real-time livestreaming and data-collecting features of the remote laboratory using the low-cost 
dataloggers in the MFC approach was vital in students’ self-regulated learning. Lastly, the results 
suggested that both flipped approaches were effective to enhance students’ learning performance when 
comparing with the TC approach. Educational implications and recommendations for future research 
using the MFC approach were also discussed as the closing remarks in this study. 

Keywords: Flipped classroom, remote laboratory, technology-enhanced learning, self-regulated learning. 

1 INTRODUCTION  
It the last decade, flipped classroom (FC) approach has attracted significant attention from academics 
[12][15] because of its benefit to save more class time for student-centered learning activities by 
arranging lectures prior to the lesson [11]. Studies on the use of FC came to light in different disciplines, 
while extensive research on the impacts of integrating FC has also been conducted in many subjects 
and levels varying from elementary school to university education [4][12][13]. Nevertheless, research 
concerning the implementation of FC in K-12 science education is still very limited and the impacts of 
the use of FC as a pedagogical strategy on students’ learning in secondary science are still 
contradictable [18]. Studies on the implementation of FC for science education with the notion to 
promote students’ self-regulated learning (SDL) [7] are also insufficient. Therefore, this research 
investigates the effectiveness of a modified flipped classroom that integrated with a simplified remote 
laboratory using low-cost dataloggers to improve students’ self-regulated learning (SRL) abilities and 
learning performance in a secondary school in Hong Kong. The low-cost datalogger is built with a low-
cost Arduino microcontroller board and its supported sensors as shown in Fig 1. The device was 
developed by Department of Science and Environmental Studies, The Education University of Hong 
Kong with free downloadable software that allows teachers’ and students’ full or creative utilization of 
the systems [22] (http://has.eduhk.hk/seslogger/). 
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Keys of supported sensors: 
1 = Temp & humidity) 
2 = Air pressure, altitude and temp 
3 = Light intensity 
4 = IR flame level  
5 = Gas level  
6 = Compass direction and magnetic field 
7 = IR object surface temp  
8 = pH sensor 
9 = inclination angles of the logger (static) or 
3D acceleration (moving) 
0 = Sound level  
D1= Turbidity  
D2= PM 2.5 sensor  
D3= CO2 concentration# 
D4= O2 concentration # 
D5= UV intensity 
D6= DS Thermometers# 
D7= Ultrasonic motion# 
D9= Current# 
D0= Voltage# 
#Sensor not shown 

Figure 1. The latest design of the mobile datalogger and some of its supported sensors. 

In this study, the modified flipped classroom (MFC) is similar with the traditional flipped classroom (TFC) 
that consists of pre-class video-watching and follow-up exercises, as well as in-class mini-lecture and 
other higher-order learning activities such as collaborative problem-solving and scientific inquiries, etc. 
Moreover, the MFC also arranged extra scientific investigations using the simplified remote laboratory 
in an online fashion [19]. Fig 2 illustrates the learning and teaching activities in the MFC. 

 
Figure 2. Learning and teaching activities in the modified flipped classroom. 

In this MFC, students needed to set their goals for the scientific investigations at the very beginning, in 
which they could choose which factors, such as temperature, light intensity, or gas content in a jar during 
the growth of seedlings and make reasonable prediction through the learning management system 
(LMS). Afterwards, students were required to self-monitor the progress of the investigation by making 
observations by using YouTube livestreaming and conducting measurements by downloading the log 
files that have been automatically uploaded to the Google Drive together with use of the mobile 
datalogger software. Finally, students could self-evaluate their findings by explaining and reconciling 
differences between their observations and previous predictions, as well as clarifying their externalized 
misconceptions in the LMS. The LMS also facilitated the online communication between teacher and 
students in this out-of-class stage of learning. Fig. 3 and Fig. 4 show two examples of the MFC in this 
study. 
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Figure 3. An example of MFC with the incorporation of a simplified remote laboratory using three mobile 
dataloggers: (a) setup of the mobile dataloggers for the MFC in a science laboratory; (b) screenshot of the 
automatic graph-plotting function for the measurement of temperature and relative humidity with the help of 
the datalogger software; (c) image of the growth of seedlings during student observations using YouTube 
livestreaming; (d) mobile datalogger software for self-experimentation; (e) pre-class online exercise about the 
online investigation embedded in the LMS. 

  

a b 

c d 

e 
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Figure 4. Another example of MFC with the integration of a simplified remote laboratory using two mobile 
dataloggers: (a) setup of the mobile dataloggers for the MFC in a science laboratory; (b) image of the 
behaviours of the aquatic organisms during student observations using YouTube livestreaming; (c) setup of 
an in-class follow-up experiment for clarifying students’ misconceptions about the gas exchange of organisms 
in natural situation. 

2 METHODOLOGY 

2.1 Research method 
This research employed a quasi-experimental design [9] that comprised an experimental group of MFC 
(n = 63) and a control group of TFC (n = 61) in the S.2 (Grade 8) science classes in a secondary school 
in Hong Kong. This research also administrated an additional control group of non-flipped traditional 
classroom (TC), in which the quantitative data of the students (n = 63) from the previous academic year 
(2017–2018) were obtained as historical data. Quantitative data of students’ self-regulated learning 
abilities were measured using the Online Self-Regulated Learning Questionnaire (OSLQ) [16] while 
students’ learning performance was assessed using a self-developed performance test. One-way 
between-subjects analysis of variance (ANOVA) was conducted afterwards by using SPSS to compare 
the effectiveness of the flipped approaches, MFC and TFC, with a non-flipped TC so as to address the 
following two research questions: 

1 Can the MFC improve students’ SRL abilities in comparison with the TFC and TC? 
2 Can the MFC improve students’ learning performance in comparison with the TFC and TC? 

Sixteen students were also selected for semi-structured interviews to validate the quantitative findings. 

2.2 Research design 
The MFC and TFC were incorporated into the school science curriculum for seven months, from October 
2018 to April 2019 (Table 1). They covered three units from the junior science curriculum in Hong Kong: 
Unit 7-Living things and air, Unit 8-Making use of electricity, and Unit 9-Common acids and alkalis [8]. 
For both the MFC and the TFC, 24 online instructional videos and subsequent exercises were provided, 
while for the MFC, a simplified remote laboratory for online investigation was also provided for each unit. 
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For the TC in the previous academic year, no pre-class online learning activities was provided, but the 
students still experienced the in-class learning similar with those in the MFC and the TFC. 

Table 1. Timeline of the implementation of the FCs into the school curriculum in this study. 

Timeline Oct 2018 Nov 2018 Dec 2018 Jan  2019 Feb 2019 March 2019 April 2019 

Topic Air Air Air / 
Electricity Electricity Electricity/ Acid 

and alkali 
Acid and 

alkali 
Acid and 

alkali 

Instructional 
videos + ex* ü ü ü ü ü ü ü 

Remote-lab#  ü  ü  ü  
* for MFC and TFC    # for MFC only 

2.3 Instruments 
To measure the students’ SRL abilities, the Online Self-Regulated Learning Questionnaire (OSLQ) [16], 
which consists of 24 self-report measurement items using a five-point Likert response format, was adopted. 
The OSLQ assesses individual SRL in blended learning, including (a) goal setting, (b) environmental 
structuring, (c) help-seeking, (d) task strategies, (e) time management, and (f) self-evaluation [16]. It has 
a high reliability with internal consistency in overall Cronbach’s alpha, α = .92 [16]. In this study, the overall 
Cronbach’s alpha value of the 24-item OSLQ was also measured with the result α = .919, suggesting a 
very high reliability of internal consistence [17] for assessing students’ SRL abilities. 

To assess the students’ learning performance in science, the final examination paper (2017–2018) was 
used. The examination paper consists of four sections: (a) multiple-choice, (b) matching, (c) structured 
questions, and (d) long questions and all the questions are related to science knowledge and concepts. 
This paper carries 80 marks and takes 90 minutes for students to finish. It was constructed by the 
researcher with detailed discussion among the three experienced subject teachers (> 10 years) at the 
same school regarding the test’s language, structure, and content to ensure that it was suitable and 
valid for the target students. To ensure that the paper was reliable, a reliability test of internal consistency 
was performed with the result α = .764, suggesting an acceptable reliability [17] for assessing students’ 
learning performance in this study. 

3 RESULTS 
Assumption of data with a normal distribution was also met for the later inferential statistical tests using 
ANOVA. Meanwhile, no extreme outlier was found amongst different subscales of the students’ SRL 
abilities and the learning performance by computing the z-scores of the data [2]. It is also found that 
there was no significant difference concerning the pre-scores of the students’ SRL abilities and learning 
performance between the three pedagogical approaches before the interventions. Table 2 shows the 
descriptive statistic of the quantitative data in this study. 

Table 2. Descriptive statistics of the quantitative data collected after the interventions. 

Measurement TC (n = 63)# TFC (n =61) MFC (n = 63) All (n =187) 
Post-scores  Mean SD Mean SD Mean SD Mean SD 

Goal setting 3.171 .637 3.143 .501 3.420 .555 3.246 .578 
Environmental structuring 3.571 .718 3.435 .635 3.663 .666 3.558 .677 
Task strategies 2.762 .763 2.848 .673 3.056 .708 2.889 .723 
Time management 3.000 .665 3.071 .645 3.328 .621 3.134 .656 
Help seeking 3.123 .630 3.205 .567 3.337 .587 3.222 .599 
Self-evaluation 3.191 .627 3.172 .585 3.425 .644 3.263 .627 
Average SRL ability   3.138 .548 3.146 .461 3.371 .521 3.219 .521 
Learning Performance 40.814 13.827 45.951 11.151 46.683 13.171 44.546 12.953 
# for learning performance, n = 59 due to absentees 
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3.1 Quantitative findings 

3.1.1 Self-regulated learning abilities 
To investigate whether the MFC was the most effective at improving the students’ SRL abilities when 
compared with the TFC and the TC, one-way between-subjects ANOVAs on the students’ SRL abilities 
was conducted. Fig. 5 shows a bar chart of the students’ mean post-scores of the average SRL ability and 
its subscales in the three pedagogical approaches. 

 
Figure 5. Bar chart of the mean post-scores of each subscale of the SRL abilities  

and the average SRL ability in all pedagogical approaches. 

For the ANOVAs on SRL abilities, the assumption of homogeneity of variance was met prior to the test 
with a non-significant result in Levene’s test. Table 3 shows the results of the ANOVAs of the students’ 
average SRL ability and its subscales. 

Table 3. Results of the ANOVAs for the students’ average SRL ability 
 and its subscales in different pedagogical approaches. 

 Sum of Squares df Mean Square F Sig.  
Goalsetting Between Groups 2.898 2 1.449 4.496 .012 

Within Groups 59.299 184 .322   
Total 62.197 186    

Environmental 
structuring 

Between Groups 1.621 2 .811 1.783 .171 
Within Groups 83.645 184 .455   
Total 85.266 186    

Task strategies Between Groups 2.866 2 1.433 2.797 .064 
Within Groups 94.269 184 .512   
Total 97.135 186    

Time management Between Groups 3.732 2 1.866 4.505 .012 
Within Groups 76.226 184 .414   
Total 79.958 186    

Help seeking Between Groups 1.473 2 .736 2.074 .129 
Within Groups 65.317 184 .355   
Total 66.790 186    

Self-evaluation Between Groups 2.480 2 1.240 3.232 .042 
Within Groups 70.611 184 .384   
Total 73.092 186    

Average SRL 
ability 

Between Groups 2.199 2 1.100 4.196 .017 
Within Groups 48.225 184 .262   
Total 50.424 186    
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The results of the ANOVAs showed that the students’ average SRL ability (F(2,184) = 4.196, p =.017), 
goal setting (F(2,184) = 4.496, p =.012), time management (F(2,184) = 4.505, p =.012), and self-
evaluation abilities (F(2,184) = 3.232, p =.042) were significantly different among the three pedagogical 
approaches. 

Post hoc comparisons with Bonferroni adjustment were conducted to do pairwise comparisons among 
the means of the three approaches as shown in Table 4.  

Table 4. Post hoc Bonferroni (with adjustment) comparison for the average SRL ability and subscales in 
different pedagogical approaches (showing significance results only). 

     95% CI 

 Comparisons  Mean Difference  Std. 
Error Sig. Lower 

Bound 
Upper 
Bound 

Goal setting MFC vs. TC .24841 .10115 .045 .0040 .4928 
MFC vs. TFC .27656 .10197 .022 .0302 .5229 

Time management MFC vs TC .32730 .11468 .014 .0502 .6044 

Average SRL ability  MFC vs. TC .23333 .09122 .034 .0129 .4537 
MFC vs. TFC .22522 .09196 .046 .0030 .4474 

The results showed that the students’ average SRL ability (M= 3.371, SD= .521) in the MFC was 
significantly higher than that in the TC (M= 3.138, SD= .548), with p = .034, and higher than that in the 
TFC approach (M= 3.146, SD= .461), with p = .046, respectively. Particularly, the students’ goal setting 
ability in the MFC (M = 3.420, SD = .555) was significantly higher than that in the TFC (M = 3.143, SD 
= .501), with p = .022, and higher than that of the TC (M = 3.171, SD = .637), with p = .045, respectively. 
Also, the students’ Time management ability in the MFC (M = 3.33, SD = .621) was significantly higher 
than that in the TC (M = 3.000, SD = .665), with p = .014.  

3.1.2 Learning performance 
To find out whether the MFC was the most effective at improving the students’ learning performance 
when compared with the TFC and the TC, another one-way between-subjects ANOVA on the students’ 
learning performance was conducted. Fig 6 shows a bar chart of the students’ mean post-scores of the 
learning performance in the three pedagogical approaches. 

 
Figure 6. Bar chart of the mean post-score of learning performance in all pedagogical approaches. 
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For the ANOVA on learning performance, the assumption of homogeneity of variance was met prior to 
the test with a non-significant result in Levene’s test. Table 5 shows the result of the ANOVA of the 
students’ learning performance. 

Table 5. Result of the ANOVA of the students’ learning performance in different pedagogical approaches. 

 Sum of Squares df Mean Square F Sig. 

Learning 
performance 

Between Groups 1229.903 2 614.951 3.777 .025 
Within Groups 29305.452 180 162.808   
Total 30535.355 182    

The ANOVA result for the LA was significant, F(2,180) = 3.777, p = .025, with nearly a medium effect 
sizeη2 = 1229.9/30535.4 = .04, suggesting that there was a difference regarding students’ learning 
performance between the three pedagogical approaches. Post hoc comparisons with a Bonferroni 
adjustment were used to make pairwise comparisons of the means of the three approaches, and the 
results are illustrated in Table 6. 

Table 6. Post hoc Bonferroni (with adjustment) comparison for the post-scores  
of learning performance in different pedagogical approaches. 

     95% CI 

(I) pedagogy (J) Pedagogy  Mean Difference  
(I-J) 

Std. 
Error Sig. Lower 

Bound 
Upper 
Bound 

TC TFC -5.137 2.323 .086 -10.768 .493 
 MFC -5.869 2.312 .036 -11.455 -.283 

TFC TC 5.137 2.330 .086 -.493 10.768 
 MFC -.732 2.292 1.000 -6.271 4.807 

MFC TC 5.869 2.312 .036 .283 11.455 
 TFC 7.317 2.292 1.000 -4.807 6.271 

The results showed that the students’ learning performance in the MFC (M = 46.683, SD = 13.171) was 
significantly higher than that in the TC (M = 40.814, SD = 13.827), with p = .036.  

3.2 Qualitative findings 
Semi-structured interviews with the students (n = 16) were conducted to explain the quantitative finding. 
Qualitative data analysis of the interview transcripts was conducted following a rigid procedure of data 
analysis spiral [14]. The interview evidence was in the alignment with the ANOVA results that the MFC 
was the most effective for enhancing the students’ SDL abilities and learning performance. Table 7 
illustrates some highlighted comments on the MFC in the student interviews.  

Table 7. Comments about the SDL and learning performance on the MFC in the student interviews. 

Categories  Comments 
Enhancement of 
self-regulated 
learning abilities 

S7: “…making a water garden [ecosphere] that could maintain [sustain] for a long period 
would be my aim…” (Goal setting) 

S2: “I was keen on conducting the online experiment [investigation] at home right after 
school in the afternoon before my parents returned home.” (Environmental-structuring) 

S3: “Teachers’ comments on the online [investigation] exercise about the gas exchange 
[in animals and plants] were very useful.” (Self-evaluation) 

S1: “Since we should observe the seedling growth every day, I set an alarm on my phone 
to remind me to look at the live-streaming and to plot the graphs.” (time-management) 

S5: “More time was spent on the weekend participating in the online experiment. I even 
gave up some shopping time with my close friends…” (Time-management) 
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Enhancement of 
learning 
performance 

S1: “…[the remote laboratory guided ] me to clarify my tentative explanation of why a 
higher temperature caused lower relative humidity inside the gas jar.” (Conceptual 
understanding) 

S8: “The observation from YouTube livestreaming and [the use of] logger data helped me 
to explain how the seedlings grew with the change of temperature, light [intensity], and 
gas [content], and hence I could know which pH was the most suitable for the seedlings…” 
(Nurturing science process skills) 

S6: “Since watching the online video for the first time would only help me get the general 
idea of knowledge content, I would re-watch the videos. Especially, when I looked at the 
questions of the online exercise, I would think more thoroughly and watch the video again. 
I would pause at certain points of the video to answer the questions step-by-step.” 
(Management of cognitive load) 

S4: “We had to do many experiments [scientific inquiries] in the science this year. Most 
were not similar to those experiments in the textbook. Some [of the investigations] were 
difficult but I think it was good for me to learn more science knowledge out of the textbook.” 
(Chance for learning new knowledge) 

4 DISCUSSIONS AND CONCLUSIONS 
The results from the ANOVAs and interviews showed that only the MFC was more effective at improving 
the students’ average SRL ability and the subscales of goal setting and time management when 
compared with the TC approach. This finding is consistent with other researcher’s study that the 
computer-supported science inquiry outperformed the improvement in students’ time management 
when compared with the traditional science inquiry because students in the computer-afforded SRL 
environment could focus more on their learning efficiency, which demanded them to have better time 
management during the learning [6]. The finding also echoes the study that students who were 
participating in online remote laboratories might need to manage their time well during long-lasting 
investigations, especially when making observations and recording data via an online system through 
their own initiatives [21]. Furthermore, it is found that the students in the TFC cannot significantly 
outperform the students in the TC in terms of the average SRL ability and all SRL subscales, suggesting 
that only the subject-specific MFC rather than the conventional TFC, could unleash the potential of FC 
on improving students’ SRL abilities in science learning.  

On the other hand, the results from the ANOVA showed that the MFC was more effective at improving 
the students’ learning performance than the TC approach. This finding could be explained by the 
advantages of the FC, including creating more time for in-class student-centered learning activities 
[3][20], having more chance to learn new knowledge [5], having more real-time feedback from teachers 
[5] and having a better management of cognitive load among students [3][10][15]. However, the results 
also showed that the TFC was not better than the TC on improving the students’ learning performance. 
This finding contradicts with several recent studies in secondary science education that the conventional 
TFC could improve students’ academic performance in science when comparing with the TC 
counterparts [1][3][10], thus, concluding that only the subject-specific MFC rather than the conventional 
TFC, could unleash the potential of FC on improving students’ learning performance in science learning. 

In sum, this research provides science teachers evidence on the successful implementation of the MFC 
that specializes for enhancing students’ learning science in a self-regulated manner. Future studies 
could be emphasized on its efficacy during the COVID-19 and in other educational levels.  
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AND CONSTRUCTION OF IDENTITY THROUGH PHRASEOLOGY 

P. Ramirez Rodriguez 
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Abstract 
The objective of the article is to define the Spanish used by the Latino inhabitants of the American states 
of California and New York from a phraseological point of view. For this reason, a contrastive analysis 
of the Spanish language has been chosen between the phraseology used in California, New York, and 
Spain, respectively. The research in this article aims to contribute to phraseological and phraseological 
studies of current Spanish, taking into account the diatopic variants and variations existing on the other 
side of the European continent, specifically in the United States, through the cognitive-contrastive 
analysis of a specific type of phraseological units such verbal locutions, as well as the proposal to create 
a phraseological database to examine the contributions regarding the concept of verbal phraseology, 
identify and assessing the characteristics of said phraseologisms and highlighting those features such 
as variability, idiomaticity, and fixation, depending on the geographical area in question, and establish a 
classification based on specific criteria that allows defining the type of units that will make up the 
database. The importance of this work, unlike the rest of comparative phraseological studies, resides in 
that to date researchers have always paid special attention to the presence of phraseologisms in 
comparative works with the presence of two different linguistic codes as working languages, leaving 
aside the diatopic variation of a language, as is the case with Spanish and its American variants. In this 
sense, research in the framework of phraseology in a Hispanic context of comparative analysis between 
the Spanish variant and the American ones is even rarer. In the world of globalization, the diversity of 
cultures and the extent of Spanish in which the language is immersed often offers us an idiomatic 
discourse that shows a great variety of expressions in the Spanish-speaking world. Many of these fixed 
expressions are used in all Spanish-speaking countries or a certain number of them. However, it should 
not be forgotten that each country has its preferences, according to traditions and customs, when 
forming and choosing fixed and idiomatic combinations, giving rise to expressions of restricted use in a 
specific country or region. The richness that phraseological diversity brings to the Spanish language is 
essential to carry out a contrastive analysis since the abundance of expressiveness and linguistic 
creativity typical of idiomatic discourse make popular knowledge an indispensable tool to immerse 
oneself in the Hispanic world. In addition, migratory movements have increased significantly in recent 
years and one of the consequences of this increase has been the emergence of increasingly 
multicultural societies, in which migrant communities belonging to very diverse cultures coexist with a 
degree of integration, conflict, and unequal coexistence. This new scenario causes consequences in 
their identity shaping process, as well as in their integration into host societies, influencing the norm of 
linguistic discourse. 

Keywords: phraseological diversity, diatopic variants, idiomatic discourse, multicultural society, social 
influence, cultural identity. 

1 INTRODUCTION  
One of the questions that arise most frequently when talking about the development and expansion of 
the Spanish language, which with the passage of time is gaining more and more ground in the United 
States, has to do with Hispanic dialectology in a territory, where Spanish is not an official language. It is 
not a Spanish-speaking country like Mexico or Spain, where there may be different dialects of Spanish 
due to cultural, political, or economic factors, but it is a country where, in principle, English-speaking 
seems to predominate, and despite this, Spanish, Compared to the English language, it has reached a 
level of universality never reached by any other language. 

By dialectology, we understand the manifestations that a natural language adopts in a given territory. In 
the case of the Spanish language, it currently meets in the United States the necessary conditions to 
offer dialectology, since in the first place there is a stable community of speakers throughout the United 
States, in addition to an association of sets of specific linguistic features in different geographical areas 
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of the country (Murillo, [1]). Likewise, the origin of California Spanish is not the same as the Spanish 
spoken in the center of the country or the Spanish in Florida or New York. In this way, the circumstances 
of use of current Spanish in the United States have points in common with those of the rest of the 
Spanish-speaking territories. However, there is a factor that limits and stands out in the American 
situation, a factor that determines and makes a difference in the conditions in which Spanish manifests 
itself in society: the coexistence of the Spanish language with the English language (Fairclough, [2]). 
English conditions the profile of the communities in which Spanish is used, interferes with their linguistic 
features, affects their public presence and the linguistic attitudes of Spanish speakers. 

This research aims to present how the Spanish language manifests itself in the United States through 
phraseology, giving prominence to its geographical-linguistic dimension, but also its sociolinguistic 
reality and the consequences of contact with English and other variants of the Spanish of Latin America. 
We consider that the starting point should be the explanation of the historical processes that have led 
Spanish to its current situation in the United States since it is often thought that the Hispanic population 
is concentrated in three geographical areas within the country (the northwest, the southeast and the 
southwest) and always around large urban centers. For this reason, it is common to associate these 
areas with three forms of Spanish: Puerto Rican in New York, Cuban in Florida, and Mexican in 
California (Bills, [3]). All of this is true, but only partially, since the distribution of Spanish speakers, 
especially in recent decades, has become more dispersed, heterogeneous, and complex. 

Lipski [4] affirms that the dialectological profile of American Spanish reflects the original Hispanic 
presence and its later migration routes. This is largely the case because the varieties of American 
Spanish are very close to the varieties of origin of immigrants. However, the image begins to be 
inadequate when immigrants stop concentrating in certain areas due to their Hispanic origin. 
Given these facts, it can be deduced that the constitution of the dialects of Spanish in the United States 
has been governed by the rhythm of migratory processes, some of them very old (Spanish in New 
Mexico in the seventeenth century; Spanish and Mexican in Texas, Louisiana or California, during the 
18th and 19th centuries), others, however, are only slightly more than 100 years old (Cubans in Florida 
and Puerto Ricans in New York). The arrival of each population has led to the establishment of a dialect 
modality, with different sociolinguistic profiles, depending on the social extraction of the immigrants. This 
identification between the Spanish of origin and the Spanish used in the places of destination has 
occurred thanks, on the one hand, to the weakness of contacts between Spanish-speakers from different 
areas of the United States and, on the other, to the arrival of a new population of the same origin to the 
same destinations (Prieto, [5]). 

This weakness in the contacts between different Hispanic groups has been affected by factors such as 
the following: 1) the arrival of new Spanish speakers to a wide variety of places; that is, the weakening 
of the concentrations of Hispanics of the same origin in the same places; 2) the dissemination of the 
media, capable of bringing different linguistic norms into contact, even if there is no physical contact 
between the speakers; 3) the ease of internal transportation, which allows an easier change of residence 
within the country; 4) the efficiency of international transport, which enables physical contact between 
emigrants and their families of origin to be kept alive through more or less regular encounters; 5) the 
creation of fast and cheap interpersonal communication systems (telephony and Internet, with their 
forums, chats, video cameras and microphones), which allow written and spoken contact of Spanish-
speaking residents anywhere in the United States and in other areas Hispanic. 

The demographic dialectology of Spanish in the United States allows us to present a map of the great 
varieties of Spanish in their geographical distribution as a whole (Jiménez, [6]). However, not all 
Hispanics residing in the United States are Spanish speakers. In the words of Fernández [7]), they are 
so in a proportion greater than 80% (83% of Mexicans; 89% of Puerto Ricans; 97% of Cubans). On the 
other hand, there are states in which the prevalence of a Hispanic group is the majority, such as 82% of 
Mexicans in Arizona, and states in which the majority group is very even with the second group in 
demographic weight, as is the case of the Mexicans and Central Americans in Virginia (22%) or Puerto 
Ricans and Mexicans in the extreme northeast (24% and 29% respectively).  

So far, the dialect reality of the United States shows us a modality extended by most of the territory (the 
Mexican), a predominant modality in the state of Florida (the Cuban), another well installed in the 
extreme northeast (the Puerto Rican) and a last one (the Central American) predominant in the center-
east, around the state of Virginia. The new dialectology of Spanish in the United States reveals a wide 
diffusion of the Mexican variety and shows a clear expansion of the Puerto Rican modality throughout 
the Northeast, of the Central American in the east-central and the Cuban in Florida (Azevedo, [8]). 
However, this distribution could be distributed differently if we look at the zoning of Spanish in America. 
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According to various authors (Zentella [9], Martínez [10], Dumitrescu [11]), the Spanish of America is 
divided into five major zones or dialect areas: a Mexican and Central American, a Caribbean, an Andean, 
a River Plate, and, finally, a Chilean. According to this dialect division, most of the United States uses a 
Spanish ascribable to the first zone, the Mexican-Central American; the northeast and southeast regions 
would be assigned to the Caribbean region. 

2 METHODOLOGY 
This research starts from the place that phraseology occupies in the different competence levels and 
highlights the possibilities offered by new linguistic technologies today for the resolution of pending 
questions, as well as the textual detection of phraseological units in contexts, as well as the selection, 
analysis and subsequent comparison of this type of phraseologisms. This section reviews the types of 
phraseological units most frequently studied by phraseology, that is, verbal locutions. In this sense, a 
pragmatic-discursive corpus methodology is presented, which allows the exhaustive analysis of verbal 
locutions, with special reference to their formal limits, taking into account phraseological productivity and 
creativity based on the phraseological diatopic variation contrastive. A wide range of natural language 
processing applications is used in this paper, including online corpus, web corpus management 
systems, as well as databases. Finally, a pragmatic-technological approach to phraseology is 
advocated, based on the analysis of real data.  

The purpose of this research consists of describing and classifying from a phraseological perspective a 
set of verbal locutions that present different combinations in their structure. Such verbal locutions have 
been collected in the database created for this purpose and are the result of the lexicographic corpus of 
the University of Granada's: “collection of expressions of figurative language”.  

Locutions are very frequent lexical units in the Spanish language, which is why, for several years now, 
they have captured the attention of linguists, along with the rest of phraseological units. We have focused 
on some of them from an idiomatic perspective and, from which we describe and classify them. 
Specifically, we have analyzed those verbal locutions that are necessarily composed of a clitic or non-
clitic verb, plus personal pronouns, on the one hand, lo/la with direct object function or le with indirect 
object function and, on the other hand, the reflexive pronoun se, with different values. 

The analyzed database is made up of 362 verbal locutions. These locutions have been taken from the 
lexicographic corpus of the University of Granada that serves as the basis for the future Electronic 
Dictionary of Verbal Locutions in the Hispanic world. This corpus is made up of phraseological units 
from both oral and written texts, many of which belong to the general language. 

In the language, there are linguistic units made up of several words. Some of them are free because 
they result from applying the rules of grammar, others are fixed because they present restrictions on the 
formal, semantic or pragmatic-textual planes, which is the plane that interests us in this research. For 
this reason, the units of the first group belong to syntax and those of the second, called phraseological 
units, to lexicology. Therefore, phraseological units have, on the one hand, a pluriverbal character, since 
they are linguistic expressions formed by several graphic words, and, on the other, they present some 
degree of fixation or formal and functional stability. These would be, we believe, their most relevant 
characteristics, to which we could add another feature that they share with the rest of the lexical units: 
their institutionalization, derived from the previous one.  

Fixation affects both the formal plane and the functional plane of the phraseological unit. This last plane 
encompasses the semantic aspect of the phraseological unit, but also the pragmatic-textual aspect: as 
Zuluaga [12] points out, some units, the (routine) formulas, have a pragmatic fixation, that is, fixation of 
use in certain situations of social life, and others have positional fixation (textual), that is, fixation of their 
position in narrative texts. According to Zuluaga [13], the formal setting of phraseological units has to 
do with the following five restrictions that have been taken into account when analyzing the verbal 
locutions collected in the database: 

1 Inalterability of the order of the components: ser de armas tomar / * ser de tomar armas. 
2 Unmodifiability of the inventory of the components (by deletion or by addition): dar una de cal y 

otra de arena / *dar una de cal por las mañanas y otra de arena por las tardes. 
3 Non-substitutability of components: de cabo a rabo / *de extremo a rabo. 
4 Invariability of some grammatical category (time, person, gender, number): tirar la toalla / *tirar 

las toallas. 
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5 Impossibility of transformation of the phraseological unit: ser duro de pelar / *ser duro de peladura. 

However, keep in mind that these formal restrictions do not always apply all at once in a phraseological 
unit. The reality is that some phraseological units present all the restrictions and others, on the other 
hand, only some of them; hence it is possible to speak of a prototypical fixation and a more or less 
peripheral fixation (according to the limitations at the formal level that each unit presents). Therefore, 
some phraseological units present a higher degree of formal fixation than others, which, however, does 
not threaten the stability of such units (Huerta [14]). 

Regarding the formal fixation of phraseological units, we highlight as the main characteristic the fact that 
such units do not allow, in general, the modification of the inventory of its components by deletion: the 
phraseological unit is composed of a minimum number of words that make possible the existence of 
unity, which cannot be eliminated because the basic structure of phraseologism depends on them; On 
the other hand, on many occasions, it is possible to add other words, although this does not determine 
the existence of the phraseological unit (these are additional elements). 

For its part, the semantic fixation of phraseological units is observed in its unit of meaning, in the sense 
that each phraseological expression is associated with a certain meaning, encoded in a particular 
linguistic system, as opposed to the encoded meaning of other lexical units ( phraseological or not). 
Semantic fixation has also been related to the concept of idiomaticity, which, however, is usually 
explained in terms of non-compositionality or figurative meaning (García-Page [15]). Idiomaticity is a 
property of languages that consists of a gradual dimension that expresses the greater or lesser semantic 
transparency of a lexical unit (Pastor [16]) and in which the following three variables intervene taken into 
account when analyzing verbal locutions in the US Hispanic press: 

1 Compositionality. A phrase can have two types of meaning: compositional and non-compositional, 
depending on whether or not the overall meaning of the phraseological unit results from the sum 
of the component meanings, respectively. The fact that the meaning of the phraseological unit is 
compositional does not imply that it loses its unit of meaning since its formal fixation guarantees 
that it does not result from a particular free combination of words. 

2 Literality. This applies to phraseological units with compositional meaning insofar as the 
constituents of a phraseological unit can have two types of meaning from the point of view of 
denotation: literal and figurative. Thus, there are two options: that the partial meanings of the 
phraseological unit components are literal or that some of them are literal and others figurative. 

3 Motivation. This applies to phraseological units that have non-compositional meaning so that the 
global meaning of those phraseological units can be motivated and not motivated. Surely, all non-
compositional phraseological units have originally had a motivating meaning, but it is a fact that, 
over time, motivation has been lost or is no longer recognizable in some cases.  

3 RESULTS 
The main objective of this research is to define the Spanish used by the Latino inhabitants of the 
American states of California and New York from a phraseological point of view. For this reason, a 
contrastive analysis has been chosen between the phraseology used in the Spanish of California and 
New York and the peninsular Spanish of Spain, respectively. Since phraseology is a very broad field, 
the present study has been limited to a specific group of phraseological units: verbal locutions. Taking 
into account the scarcity of studies in this regard, an attempt has been made to address the issue 
considering different perspectives, not only a contrastive analysis of the phraseologisms used in Spanish 
from both regions, but also about other areas of knowledge from a sociolinguistic and anthropological 
perspective. studying the connection between society and language. In addition, emphasis is placed on 
the pragmatic component of diatopic variance that plays a decisive role in the development of a language 
in a given society. 

The importance of this paper, unlike the rest of comparative phraseological studies, lies in the fact that 
to date researchers have always paid special attention to the presence of phraseologisms in 
comparative works with the presence of two different linguistic codes as working languages, leaving 
aside the diatopic variation of a language, as is the case with Spanish and its American variants. In this 
sense, research in the framework of phraseology in a Hispanic context of comparative analysis between 
the variant of peninsular Spanish and the American variants of California and New York is even rarer. 

Regarding the state of California, specifically the city of Los Angeles, the percentage of verbal locutions 
found in the most popular Hispanic electronic newspaper in the city of Los Angeles can be seen. This is 
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the newspaper called laopinion, which has a high number of publications. In total, to date, there are 
759,000 pages on the Internet, in which a total of 4355 of the verbal locutions collected in our database 
have been found. As shown in the graphic “Fig. 1”, of the 362 verbal locutions collected in the database, 
194 have been found, while the remaining percentage of verbal locutions (168) are not registered. 

Regarding annual publications in the said electronic newspaper, the following graphic shows “Fig. 2” an 
increase in the number of verbal locutions, that is, an increase in the use of these idiomatic 
phraseologisms from 2011 until today. It should be noted that the year 2021 is not over yet, and taking 
into account that the indexations on the network take a while to appear, it is very likely that by the end 
of this year the number of locutions found will be higher than last year. Also, there is a decrease in the 
number of users of verbal locutions in 2015, after it seems to be only increasing. This may be due, if we 
go into the political plane, to the entrance of President Donald Trump to power and his language policy 
based on movements of linguistic repression. 

Going into the composition of the 362 verbal locutions that make up our database, we can see the 
compositions that are most popular distributed in turn per year “Fig. 3". At the top is the composition 
VAS (verb-article-noun: “hincar el codo”) with 123 verbal locutions found; followed by the composition 
VS (verb-noun: “tocar fondo”). In third place is the VPAS composition (verb-preposition-article-noun: 
“tirar por la borda”), while in the fourth position is the VPS composition (verb-preposition-noun: “quitar 
del mapa”). Finally, although in a lower proportion of use, there is the composition VASPAS (verb-article-
noun-preposition-article-noun: “tirar la casa por la ventana”). 

One might even think that there is a certain hierarchy when it comes to preferring the use of a type of 
verbal locution. The most common and dynamic thing in a language is to opt for simplicity, that is why 
in the first place there are those locutions that are composed simply of a verb and a noun, sometimes 
affecting the incorporation of an article, whether determined or indeterminate. Secondly, there are those 
expressions in which the use of a preposition predominates, which is often placed after the verb or noun 
if the verbal locutions is compound. 

Regarding the use of these phraseologisms per year, there has been a clear increase in recent years, 
except for 2015. In the case of the first group of VAS locutions, in addition to being the predominant 
group, an increase progressive since 2011. However, in second place the group of VPS locutions stands 
out with a great rise in recent years and not the group that is in second position (VS) according to the 
percentage of use. This means that every year those locutions composed of prepositions are used more 
and more. 

In the case of New York, in the following graphic “Fig. 4” you can see the percentage of verbal locutions 
found in the most popular Hispanic electronic newspaper in the city. It is the newspaper called eldiariony, 
which has a large number of publications. In total, to date, 1960000 pages are registered on the Internet, 
in which a total of 2000 of the verbal locutions collected in our database have been found. As the graphic 
shows, of the 362 verbal locutions collected in the database, 173 have been found, while the remaining 
percentage of verbal locutions (189) are not registered. 

Already in this city, the first difference is registered if we compare the number of verbal locutions found 
in Los Angeles. Well, it can be seen that the number of verbal locutions not found is greater than the 
number of verbal locutions found. In this sense, and taking into account the geographical position of the 
city, it can be understood that said decrease in the frequency of use of such verbal locutions is mainly 
due to the influence of other variants of Spanish. 

Regarding annual publications in said electronic newspaper, it can be seen in the following graphic “Fig. 
5” an increase in the number of verbal locutions, that is, an increase in the use of these idiomatic 
phraseologisms, although as of 2012. However, this increase, which seems to be on the rise today, has 
not always remained uniform over the years to the present. In addition, there is a decrease in the years 
2014, 2017, and 2019. 

Regarding the composition of the verbal locutions that make up our database, we can see the 
compositions that are most popular distributed in turn per year “Fig. 6". At the top is the composition 
VAS (verb-article-noun) with 513 locutions found, followed by the composition VPS (verb-preposition-
noun) with 380 examples. In third place is the composition VS (verb-noun) with 325 locutions found, 
while in the fourth position is the composition VPAS (verb-preposition-article-noun) with 258 locutions 
found. Finally, although in a lower proportion of use, there is the composition VASPAS (verb-article-
noun-preposition-article-noun) with only 67 examples registered. 
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If we analyze and compare the verbal locutions found in Los Angeles and New York according to the 
frequency of use, we find that in second position in the city of Los Angeles the VS group predominates, 
while in New York the VPS group predominates. This means that in New York Spanish, prepositioned 
verbal locutions predominate over simple verbal locutions made up of a verb and a noun. 

Regarding the use of these phraseologisms per year, there has been a clear increase in recent years, 
although it has not always been constant. In the case of the first group of VAS locutions, in addition to 
being the predominant group, a progressive increase is shown since 2011. However, in second place 
the group of VPS locutions stands out with a great rise in recent years and not the group which is in 
second position (VS) according to its percentage of use, as it happens in the city of Los Angeles. 

 
Figure 1. Number of found and not found verbal idioms on laopinion.com 

 
Figure 2. Histogram by number of publications using verb idioms on laopinion.com  

 
Fig. 3. Pie chart by the number of found publications using verbal idiom 
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Fig. 4. Number of found and not found verbal idioms on eldiariony.com 

 
Fig. 5. Histogram by number of publications using verb idioms on eldiariony.com  

 
Fig. 6. Pie chart by the number of found publications using verbal idioms 

 in the eldiariony.com, distributed by the composition 

4 CONCLUSIONS 
This work, above all, represents a reflection on the Spanish currently spoken in the United States from 
which a general characterization is derived, both in the linguistic and social fields. The current linguistic 
situation of the language is perceived as a complex diglossic scheme. This interpretation of diglossia 
makes compatible the idea of the existence of a single American Spanish and that of the Spanglish 
social and linguistic phenomenon. The importance of the acquisition of Spanish in various areas of the 
United States is also pointed out, as well as the fundamental role played by the media, in our case the 
Hispanic press, for the constitution of a new American variant of the Spanish language typical of 
California and another from New York. To develop a standard for American Spanish that at the same 
time respects its identity, a knowledge of the language in all its complexity from a sociolinguistic point of 
view is required. 

The existence of a well-established Spaniard in the United States seems irrefutable. However, the 
constitution of Hispanic dialectology in the country is also supported by the concurrence of other 
elements that decisively affect how dialect varieties are established and developed. Another very 
significant fact is that, according to data from a survey carried out in 2002 by the Pew Hispanic Center, 
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86% of Hispanics tend to self-identify by their country of origin, which contributes to reinforcing their 
particular signs of identity, including their linguistic modality. Hispanics are the first minority group in the 
country and thus have been progressing gradually, from the western third to the east coast, in a process 
that will eventually spread throughout the United States. This reality is transcendental for the constitution 
and life of dialects because the geographic contiguity in the use of a language contributes to reinforcing 
its social presence. Thus, the fundamental geographic and social pillars for the implantation of a 
language with its dialect or geolocate modalities already exist in the United States. 
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Abstract  
Service design has widely been used by companies to enhance their innovation capabilities [1]. In this 
study, the service design approach was used to enhance companies' innovation capabilities within the 
cultural and tourism sector in the South Karelia and Uusimaa region in Finland and St. Petersburg area 
in Russia. Idea generation sessions were set up with the Bachelor students of LAB University of Applied 
Sciences to provide fresh ideas for the participating companies. As the student innovation suggestions 
were a preliminary stage in the process, outside experts were later involved to further facilitate idea 
generation modules. The companies were introduced to the service design methods and were offered 
online 1-on-1 mentoring sessions with the project experts. The assumption was that the companies 
faced with the Covid19 crisis would generate and adapt radical innovations. However, the study found 
that innovations, in general, were incremental rather than revolutionary and were centred around 
customer satisfaction and the customer path. Using online working sessions to apply service design as 
a problem-solving tool was also a new approach to the participants. The operational side of the company 
rather than the radical innovation aspect emerged as the most viable path for the companies to pursue 
their business activities due to their current lack of human and financial resources. 

Keywords: Adult education, service design, experiential learning experiments, Innovation, Business 
model, Online service design workshops. 

1 INTRODUCTION 
Experiential learning is a learning process that involves direct experiences of learners, or " 'learning by 
doing" [2]. This type of learning is considered effective for adult learning because it involves active 
experimentation, building on existing knowledge and comparing it with new experiences. Experiential 
learning is widely used in entrepreneurship education and in professional training programmes as it 
enables the learning outcomes defined by the European Commission [3] as "converting an idea into 
reality" or, more specifically, as defined by Hytti and O'Gorman [4], starting own business. The methods 
of experiential learning widely adopted in adult education include problem-based learning, cooperative 
learning, and simulations. Problem-based learning (PBL) involves creating a real-world case challenge 
and placing students in action to solve the problem using their knowledge acquired during the course 
[5; 6; 7]. The essence of cooperative learning is in developing a learning environment facilitating the 
exchange of experiences and perspectives between the learners [8]. This learning method is specifically 
relevant for online learning adult education, where experienced participants value possibilities of 
discussion and interaction [9; 10]. Simulations involve developing scenarios with a wide range of 
alternatives [11] that allow mimicking real-world situations. The experiential learning practices are often 
associated with group work and creating learning communities.   

New product development is a process involving successive progression over the stages from 
generating entrepreneurial product or service ideas toward launching them in the market [12]. Innovating 
new business models is the key to SMEs competitive advantage, growth and survival in the market. The 
exponential growth of digitalisation emphasises the importance of service innovation [13]. The process 
of new service development outlined by Scheuing and Johnson [14] includes 15 stages, from formulating 
objectives of new service development to creating concept and market launch and review. The service 
design approach helps in creating customer-oriented business concepts.   

Service research emphasises the ability to envisage customers' future needs and expectations. Service 
design has established itself as a useful and insightful approach to developing services and services 
businesses [15]. There are different ways to approach the process of service design, a classical one 
being the four-phase process [16] of discovery, creation, reality check, and implementation. For more 
variation on the service design process, see e. g. [17; 18]; scholars have indeed found that service 
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design brings new perspectives to SMEs' research, development and innovation activities. Others [19] 
claim that SMEs are in closer contact with their customers than larger companies; hence, they are 
innovative and customer-driven in their marketing. However, they may not have all the tools and know-
how for service development; yet it is crucial that business people learn to use design tools to 
complement their business skills [19]. The scholars [19] also claim that service design co-creation 
activities via appropriate tools are opportunities both for SMEs and universities in their collaboration; 
additionally, they emphasise that customers must be integrated into service innovation. It is through the 
use of the service that the designer experiences the customer's feelings and thinking [20]; thus, the 
selection of appropriate tools is important. 

What is required for successful co-creation activities? According to experts [21], in successful co-
creation activities, the necessary prerequisites include: 1. skilled facilitation, 2. healthy environment with 
a clear structure for the work to be undertaken, 3. diverse team with all acting in the role of active agent, 
4. clear needs and pains and communicating about them appropriately, 5. common vision and shared 
values which create shared ownership, 6. stakeholder involvement at the right time creates individual 
roles for individual goals, 7. handling conflicts and interests through a process and spontaneously, 8. 
reflection and evaluation. Generally, the co-creation process involves the stages of engaging the 
participants, understanding their needs and interest, ideating with them, and finally validating the new 
ideas [21]. 

Innovation historically has meant a new product, new production methods, new markets, new raw 
materials or a new marketplace [22; 23]. A key element of innovation is that it can be measured, either 
through increased revenue, saved costs or an increase in market share. Companies gain a competitive 
advantage and maintain their market position through being innovative. The key element of survival then 
seems to be constant innovation - to produce and deliver products and services in a smarter way than 
the other players in the market - to lean the company processes whilst simultaneously keeping them 
agile and responsive to market changes [24]. Furthermore, the resilience of organisations is increasingly 
dependent on their ability to develop their innovation capabilities [25]. One of the main motivators for 
innovations is obtaining or maintaining a competitive advantage [26]. As the environment companies 
operate in changes continuously and also often unpredictably, the companies able to adapt or develop 
gain an advantage, more so the case for those able to predict trends and megatrends [27]. 

Incremental and radical implementations are two different types of innovation styles an organisation can 
apply. Radical innovations are breakthrough innovations delivering a creative radical solution to a 
challenging problem. Incremental innovations provide solutions to a challenging problem [28; 29]. 
Incremental innovations usually consist of minor enhancements or changes to an existing product 
concept, service or production technology, which help further differentiate a company from the 
competition [30; 31; 32; 33].  

2 METHODOLOGY 
This paper employs a qualitative research approach to a case, namely, that of a series of service design 
workshops within an industry-university collaboration project (EDUCRO, see below for more information 
about the project). The research question of the study is the following: How can service design be used 
as an experiential learning method for enhancing innovation capabilities? The benefit of a case study is 
that it allows generating several perspectives through different accounts of a single method [34] (see 
Gray 2017); in the present study, this means using the same set of service design business tools to 
collect data from several company cases within the EDUCRO project. The unit of analysis in the present 
study is the service design business tool of which we employed four, namely, Business Model Canvas, 
Customer Profile, Customer Journey and Service Blueprint.    

2.1 Case: EDUCRO training programme 
The cross-border online training programme for culture and tourism professionals was developed by 
two Finnish higher education institutions (HEI), LAB University of Applied Sciences, Humak University 
of Applied Sciences (Finland) and the Institute for Cultural Programs (Russia). The essence of the 
programme was in employing the methods of experiential learning and developing an online participative 
learning environment enabling concrete learning and developmental outcomes for participants [10]. 
More specifically, the programme goal was to create "customer value through cross-border 
collaboration", or, in other words, to facilitate new product or service development in partnerships. The 
programme structure included six interconnected educational modules which included webinars, group 
work and discussions, and individual mentoring.  
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2.1.1 Simulation: programme structure as a new product development  
The training programme structure was created to simulate the process of a new product or new service 
development. The content of the educational modules included sessions dedicated to exploring 
entrepreneurial opportunities, idea generation, analysing the customers' needs, creating service 
concepts using service design, developing business models, analysing funding opportunities, learning 
about marketing and internationalisation of the services. The duration of the training programme was 1 
year from September 2020 to September 2021.  

At the beginning of the programme, the online networking session was organised as a part of module 1 
for the participants of the present study, the adult learners from culture and tourism sectors. This session 
was aimed at networking, sharing experiences about cross-border collaboration, and analysing the 
potential for joint new product development. Monthly online networking sessions without agenda were 
further organised to facilitate networking and discussions. During module 2, participants took part in 
online sessions, which included an overview of the current and future trends, participated in group 
discussions aimed at developing new ideas for international services and had individual discussions 
with the mentor. Module 3 included an analysis of the customer needs of the participant organisations 
and the exchange of experiences between participants. Based on the customer insight, a service design 
approach was implemented to create service concepts. Module 4 was dedicated to developing business 
models from the service concepts and exchange of experiences on various ways of funding projects. 
Product launch involves the marketing of the services, and during module 5 innovative ways of 
marketing were discussed during the panel discussions between participants. Finally, during module 6, 
the theories of intercultural communication and internationalisation of service SMEs were analysed 
through the prism of participants own experiences through online in-class discussion.  

2.1.2 Project-based learning: developing new service concepts using the service design 
approach 

Service design workshops offered for the participating companies of the EDUCRO project were 
implemented in the form of individual mentoring sessions. In two 90-minutes sessions, each company 
was advised to analyse and rethink their products, customer profiles and customer journeys with the 
help of two experts of the project. Six companies, two from Russia and four from Finland, exploited this 
possibility. Most of the companies were either not familiar with service design methods before the 
sessions or had some previous knowledge but did not use those methods systematically. A short 
introductory presentation of the basic concepts of service design was therefore provided at the beginning 
of the sessions.  

Even though the first reactions of the participants to the theoretical framework and terminology of service 
design might have been somewhat sceptical, all sessions ended with a feeling of positive surprise. 
Participants found that the tools used were practical and helped to look at their sometimes all-too-familiar 
functions from a new perspective – that of the customer. Moreover, they realised that they have more 
assumptions than real knowledge about who their customers are and what their needs are. The most 
time-consuming part of the sessions was building and analysing the customer journey of the companies. 
It seemed that it was a revelation for many of them that they would need to consider customers' needs 
and expectations at so many points of the journey; and that you equally need to know how the processes 
of the organisation at these points are prepared to meet those needs and expectations as well.  

2.1.3 Problem-based learning: case challenges for the Bachelor students 
During October-November 2020, the problem-based learning sessions were organised for the Bachelor 
students at LAB University of Applied Sciences in Finland in collaboration with the participants of the 
EDUCRO training programme. During the first session, two participating companies from Finland 
introduced their case challenges to the students. The cases were related to the existing operations of 
the companies, such as improving the existing sales and marketing channels. During the first day, the 
students developed the first concept of solution and consulted with the representatives of the EDUCRO 
project. They used the methods of Service Design as a guideline to solve the challenge and developed 
the final concepts for one month. In November 2020, the students introduced the results to the teachers, 
project representatives and companies. Some of the students' groups were quite specific in addressing 
the challenges, while other teams created new service concepts for the companies. The winning team 
suggested the concept of a new event, which was accepted by the company and they continued 
collaboration.  
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3 RESULTS 
This section provides the results of the experiential learning interventions. The results were evaluated 
based on observations, interviews and the feedback collected from participants. The main findings of 
the analysis of the methods are summarised in Table 1 below. 

3.1 Simulation 
The simulation design of the training programme was beneficial mostly for the participants with concrete 
developmental plans or projects. According to the feedback from one of the most active participants, 
they were "very grateful for the opportunity to receive excellent advice from wonderful experts. Without 
them, it is possible that many moments in the development of the project would have been more difficult, 
and perhaps we would not have reached some decisions".  

3.2 Project-based learning 
The mentoring sessions offered the companies a glance at the possibilities of service design. It is not 
possible to predict at this stage whether these sessions will have long-term effects for the participants 
in the sense that service design tools would be used as part of the everyday innovation practices of the 
companies. But clearly, the sessions introduced new viewpoints for companies of how they see their 
customers and the services their offer. In this sense, and largely because the tools presented were new 
to the participants, the innovations made were more incremental than radical. The structure of the 
mentoring sessions was probably the best available compromise within the framework of the project and 
also the time resources of the participants, between a lecture on service design and an extensive service 
design process. To get more radical results, more meetings with concrete assignments would be 
needed, including tools that would encourage more radical thinking. And of course, more extensive 
quantitative and qualitative research of the customer profiles of the companies would be needed. 

3.3 Problem-based learning 
The results of this intervention illustrate that the companies were mainly focused on the operational 
tasks, while some of the students created new product concepts using the service design methods. 
Some of the student's ideas were innovative and were considered implementable, for example, guided 
audio tours for museums; however, they were not incorporated by the companies in their business 
models.  

Table 1. Results of the experiential learning interventions 

Method Simulations Project-based learning Problem-based learning 

Format  Training programme structure 
following new product/service  
development stages 

Service design workshops Hackathon using Service design 
methods 

Learning 
goals 

New service development, 
innovations, internationalisation 

New service development, 
customer-orientation 

New service development, 
innovations 

Results Beneficial for participants with 
the ongoing projects 

New perspectives and 
improved customer 
orientation, but no radical 
innovations 

Innovative solutions suggested by 
students but not easily accepted 
by participated companies 

4 CONCLUSIONS 
Innovation capabilities [10] have previously been enhanced by using service design. In this study, 
service design enhanced companies' innovation capabilities within the cultural and tourism sector in the 
South Karelia and Uusimaa region in Finland and St. Petersburg area in Russia. Idea generation 
sessions with the Bachelor students of LAB University of Applied Sciences provided the participating 
companies with fresh ideas. The ideation was further enhanced by an outside expert to further establish 
idea generation modules. The participating companies utilised the service design method as well as 
online 1-on-1 mentoring sessions with the project experts.  

The expectation was that the participating companies would generate and adapt radical innovations, 
particularly when faced with the Covid19 crisis. The study, however, concludes that, in the present case 
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study, innovations, in general, were incremental rather than revolutionary. Furthermore, the produced 
incremental innovations were clustered around customer satisfaction and the customer path,  i.e. they 
were customer-oriented. Service design as a problem-solving tool was a new approach to the 
participating companies. Customer-focused operational issues, rather than the radical innovation 
aspect, became the most viable course for the participating companies due to their current insufficient 
human and financial resources. 
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Abstract 
The aim of this study was to investigate whether training in quantitative reasoning or in arithmetic 
knowledge would have a greater impact on children’s attainment in a measure of fractions knowledge 
when compared to a baseline group that received no training at all. 

103 children in grade 4 (mean age 9 years old) in the UK were pre-tested before being randomly 
assigned to one of three groups: an intervention that promoted quantitative reasoning about quantities 
smaller than a unit; an intervention that consisted of teaching fraction arithmetic; or a business-as-usual 
comparison group. Each of the intervention groups participated in 8 weekly half-hour sessions with a 
researcher in small groups outside the classroom. An immediate post-test, given the week after the 
intervention finished, and a delayed post-test, given six weeks later were carried out. The analyses 
tested whether each intervention group performed better than the comparison group in the outcome 
measure Chelsea Mathematics Diagnostic Test: Fractions (also used at pre-test).  

Analyses of covariance, controlling for pre-test performance and non-verbal ability, showed a significant 
impact of the quantitative reasoning intervention: Cohen’s d effect size=0.44 at the immediate post-test 
and d=0.45 at the delayed post-test. The arithmetic intervention had a significant impact only at the 
delayed post-test (d=0.28). 

It is concluded that a focus on quantitative reasoning teaching supports children’s fractions learning. 
This additional gain remained stable after several weeks. The implications are that including lessons to 
promote quantitative reasoning is an effective way of improving fractions learning. 

Keywords: Primary education, mathematics education, fractions learning, quantitative reasoning, 
arithmetic.  

1 INTRODUCTION  
The aim of this study was to investigate the impact of quantitative reasoning and arithmetic on children’s 
fractions learning by means of an intervention study. This will provide a better understanding of the origins 
of fraction understanding.  
A fraction is a rational number of the form n/m, where n is the numerator and m is the denominator and m 
must be different to 0 (1). Examples of fractions are 4/2, 2/3 or -5/10. Fractions are also defined as the 
division of two whole numbers (2). Thus, fractions are numbers in the domain of quotients (3) and therefore 
require multiplicative reasoning. Many studies have investigated children's learning of quantitative 
reasoning and multiplicative relations between quantities, also children´s learning of arithmetic skills in the 
fractions domain. However, these studies have not analyzed if children´s learning of multiplicative 
reasoning or of arithmetic has a higher impact on their general learning of fractions.  
Quantitative reasoning is defined as the ability to use relations between quantities to think about a situation 
and come to conclusions; for example, knowing that if a pizza is shared fairly among two children and two 
pizzas are shared fairly among four children, the children receive equivalent amounts of pizza (4). 
Thompson (5) importantly noted that “quantities, when measured, have numerical value, but we need not 
measure them or know their measures to reason about them”. For example, a child can understand that if 
a pizza is shared equally between six friends, each one would get a smaller piece than if the same pizza 
was equally shared between two friends. This requires understanding of multiplicative relations between 
quantities, as the bigger the number of sharers the smaller each share will be. The more people sharing 
something, the less each person will receive, which is an inverse relation; the more items to be shared, 
the more items each person will receive, which is a direct relation. Children can reason about quantities 
smaller than a unit without using numbers, for example children can be presented with two situations, in 
the first one, a group of four girls shares one pie among them, in the second situation a group of eight boys 
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shares fairly two pies. Children can reason if each child from both groups, girls and boys, would receive 
the same amount of pie. This understanding would be related to their quantitative reasoning. 
Arithmetic is the branch of mathematics dealing with the properties and manipulation of numbers (6). 
Numbers may represent quantities, but numbers also have their own meaning within the number system 
(7). Learning arithmetic is more than memorization of addition and multiplication tables: it comprises rules 
and procedures related to numbers. For example, to solve 2/5 + 2/7 they need to know how to multiply 5 
x 7 to find a common denominator, how to divide 35 by 2 and multiply 7 by 2, and they also need to know 
how to add 14 + 10 and follow the procedural steps to solve this sum. Rules for calculating with fractions 
can be taught to children in school without making an explicit connection between the calculation and 
understanding fractions. 
It is important to note that on many occasions quantitative reasoning includes using numbers, but it is the 
understanding of the relations between quantities that matters in solving a problem, the difficulty in solving 
a problem is not in the numbers per se. Arithmetic includes reasoning about numbers and relations 
between number, and children can use their reasoning skills to solve an arithmetic problem, for example 
to solve the sum 44+35, they could think 40+30=70 and 70+4+5=79, a common example is to solve the 
estimation of the sum of two fractions, for example 19/20 + 23/25. This would be a time consuming 
calculation but a good estimate is 2. By definition, when children use reasoning to solve arithmetic sums, 
this reasoning will always be related to numbers. 
There is ample evidence that children can reason about quantities smaller than a unit but find written 
fractions challenging. For example, although children realize that if three people share a pizza they will get 
more than if five people share an identical pizza, but they think that 1/3 is smaller than 1/5 (8,9), because 
3 is smaller than 5. 
Much research effort has been placed into investigating fractions learning, but despite the interest in 
fractions there is a dearth of intervention studies that test the origins of what is crucial for children’s 
success. Our study draws on previous research of children's learning and understanding of fractions, and 
considers the understanding of relations between quantities in multiplication and division problems as well 
as arithmetic skills. Hamdan and Gunderson (10,11), based their argument of how to teach fractions on 
arithmetic. They stated that children’s ability to place fractions on a number line contributes to children´s 
fraction learning, as they claim that it promotes fraction magnitude concepts. When it comes to quantitative 
reasoning training, some studies based their argument on part-whole relations, whereas others focused 
on ratios. On one hand, Confrey (12,13), based her argument on part/whole relations. She suggested that 
equipartitioning of a single whole is a crucial concept for children to learn fractions, because children must 
realize that parts must be equal and that the parts together make the whole. On the other hand, 
Streefland´s argument is based on ratios. He proposed that the basic concept for understanding fractions 
is the ratio between two different quantities (14); the more people sharing the same total quantity, the less 
quantity each one will receive; if the ratio between the quantity being shared and the number of sharers is 
the same in two groups, then recipients in both groups receive the same amount, even if the number of 
recipients and the number of items being shared is different. This study will test whether quantitative 
reasoning and arithmetic knowledge could act as a foundation for fractions learning. It is possible that both 
arithmetic knowledge and quantitative reasoning contribute to achievement in learning about fractions, but 
that the levels of their contributions differ. 
In view of results from previous research (15,16), it was expected that both types of intervention, either 
with a focus on quantitative reasoning or with a focus on arithmetic, would have a positive impact on their 
learning of fractions in school. The question was which intervention would yield better performance on a 
fractions outcome measure.  
The results of this study have implications for the teaching of fractions in primary school by indicating new 
paths that schools can use to improve children’s fractions learning.  

2 METHODOLOGY 
A three-group intervention study was carried out; two intervention groups were compared with the 
control group, which served as a baseline. The two intervention groups received weekly sessions, either 
on quantitative reasoning or on arithmetic knowledge, whereas the children in the control group 
continued their usual learning of mathematics in the classroom and participated in the assessments. In 
each school, the children from the three groups were assessed together at three points: before the study 
started, immediately after the interventions finished and approximately six weeks after the intervention 
finished. At the first testing point children were also assessed on non-verbal ability.  

The following sections describe the sample, the measures and interventions used in this study. 
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2.1 Sample  
The children were from six Grade 4 classes in four state-supported primary schools in Oxfordshire, UK; 
108 children (and their parents) agreed to participation in the study, but five were lost at post-test; 103 
children participated in the post-test (59 girls and 44 boys) and 98 children took part at the delayed post-
test (58 girls and 40 boys). At the time of pre-test, their mean age was 9 years (range 8 years 1 month 
to 9 years 9 months).  

2.2 Measures 

2.2.1 Non-verbal ability: Raven’s Progressive Matrices 
One possible source of confounding is the children’s cognitive abilities, i.e. what they bring to the 
learning sessions to begin with. One could argue that learning might be due to the children’s abilities 
and not to the intervention program. Non-verbal ability is the capacity to analyze information and identify 
patterns without the use of words in problem presentation and in the answers. In mathematics this is 
important as a child may be able to solve and reason about mathematical problems irrespective of what 
they could explain using words. The best known and most extensively used and validated measure of 
non-verbal cognitive ability is the Raven’s Matrices test (17). The child is asked to identify the missing 
element that completes a visually presented pattern, amongst four to six options. The measure was 
designed for the general population from 6 to 17+ years old to be administered as a group using pen 
and paper (18). It was reasoned that a measure on children´s non-verbal ability assessed by Raven´s 
Progressive Matrices would be an important control variable to assess the effectiveness of the 
interventions. 

2.2.2 Fractions knowledge: The Chelsea Diagnostic Mathematics Tests - Fractions 
A selection of items from the Chelsea Diagnostic Mathematics Tests (CMSM) Fractions test (19) was 
used as the basis of the fractions knowledge measure. The CMSM is a set of tests designed as 
diagnostic instruments to be used for assessing a child’s level of understanding of a mathematical topic. 
There are different tests available, such as Algebra, Place-Value and Fractions among others. This 
study uses an adaptation of 49 items from the Fractions test for 11-16 year-olds. The tests Fractions 1 
and Fractions 2 were adapted by Hallet, Nunes and Bryant (4) for presentation to children younger than 
11 years old by adding drawings. 
Two judges categorized the items in order to make sure that the measure was not biased by including 
more arithmetic or more reasoning items. Three item types were used in the categorization: (1) 
reasoning about quantities that are represented by fractions, 16 items were included; (2) arithmetic 
knowledge of fractions, 16 items were included; and (3) naming fractions, 17 items were included. In 
total 49 items assessed children´s fraction knowledge.  

The assessments were delivered to the whole class, which included a mix of children from the three 
groups; this avoided any potential researcher bias during test administration. Pre-test preceded 
randomization and the researcher was blinded to pre-test results. At pre-test, the Fractions test was 
administered first, and was presented in two parts: the first part was read by the researcher at the pace 
of the class; the second part was carried out independently by the children at the pace of each child. 
After all children had finished, the Raven’s Matrices test was administered. At both post-tests the 
Fractions test was delivered in the same way; it was scored by a marker blinded to the children’s group 
membership. 

The measure showed a good level of internal consistency on all testing occasions: at pre-test, 
Cronbach’s alpha = .87 (n of items 48), on both post-test occasions: Cronbach’s alpha = .89 (n of items 
48) for the immediate post-test, and Cronbach’s alpha= .91 at the delayed post-test (n of items 48). One 
item was dropped from all testing occasions because only one child answered it correctly at pre-test and 
at the delayed post-test, and only one child answered it correctly at post-test; and thus the covariance 
matrix cannot be computed. This was an arithmetic item (40 ÷ 10 ½ from the original test).  

2.3 Interventions  
The method of delivery and topics were common to both interventions. Children were taught in small 
groups of 6 children in 8 half-hour weekly sessions, which consisted of either quantitative reasoning or 
fraction arithmetic exercises. In each session children were introduced to the exercises as games 
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presented using a PowerPoint; the children had printed copies of the PowerPoint to work out and write 
their answers before a group discussion, which was encouraged by the researcher.  

The topics for the sessions in both intervention groups were: 

1 Fractions are numbers that can represent quantities smaller than a unit 
2 A fraction can represent different things 
3 Counting fractions within and across wholes as a precursor to adding 
4 The inverse relation between the divisor and the quotient and ordering fractions 
5 Equivalence, adding and subtracting fractions 

Some examples of the exercises given to each group are described in the next paragraphs. 

In the reasoning intervention group, children were encouraged to reason about multiplicative relations. 
For example, children were shown a drawing of three whole chocolates and four children, then asked 
how much chocolate each one gets and to discuss. It was expected that some children were going to 
divide each of the chocolates by four and then count each quarter (or add) to find that each child received 
¾ chocolate, others said 3 divided by 4 means each one gets ¾. This exemplifies a question to show 
counting fractions within and across wholes as a precursor for adding. Another example, children were 
presented with a drawing of a package of biscuits and six girls, the researcher told the children that six 
girls are going to share a packet of biscuits. The packet is closed, so we don’t know how many biscuits 
are in the packet. And asked them, if each girl received ½ biscuit and there were no biscuits left, how 
many biscuits were in the packet? This question exemplifies how reasoning about the relation between 
the divisor and the quotient was encouraged. 

In the arithmetic intervention group, the number line was used to help children to focus on relations 
between numbers rather than relations between quantities. For example, the size of the intervals marked 
on the number line by dividing it into a different number of parts was used to compare unitary fractions 
(e.g. Divide into 2: half and half make 1. Divide into 4, for which children usually divide each half into 2: 
you need four quarters to make 1. The more pieces, the smaller they are). This exemplifies a question 
to show counting fractions as a precursor for adding. The equivalence of fractions was demonstrated 
on the number line so that the children realize that they can treat the same position as having different 
fraction labels and use the same labels when adding the fractions. 

The intervention sessions were in addition to their regular maths lessons. For ethical reason, to avoid 
causing the children to miss the same lesson every week, the researcher visited the school on different 
days of the week and at different times, previously agreed with the class teacher.  

Children were given stickers for participating at the end of each session and were told it was a reward 
for their hard work. Children seemed motivated throughout the study and showed a good rapport with 
the researcher.  

3 RESULTS 
In this section results from the study will be presented. First, descriptive statistics are reported to allow 
for the observation of patterns, if there are any. Then analyses of covariance will be used to assess the 
impact of the interventions.  

3.1 Descriptive statistics 
As shown in Figure 1, at pre-test all groups showed similar means. At pre-test, the reasoning intervention 
group presented a mean of 17.83 (n=36) on the fractions test and of 29.42 (n=36) on the non-verbal 
ability test; the arithmetic group achieved a mean of 18.18 (n=32) on the fractions test and of 28.82 
(n=32) on the non-verbal ability test; and the control group had a mean of 17.97 (n=35) on the fractions 
test and of 30.83 (n=35) on the non-verbal ability test. There were no statistically significant differences 
between group means on fraction knowledge at the time of pre-test, according to a one-way ANOVA 
(F(2,103)=0.03, p=1.00). The group means on non-verbal ability assessed by the Raven’s Progressive 
Matrices test were found to be statistically not significantly different, as ascertained by a one-way 
ANOVA (F(2,101)=0.63, p=0.53). These results confirm that the randomization procedure produced 
comparable groups; and there was no association between group membership and performance in the 
measures at pre-test. 
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The fractions test means scores at post-test and delayed post-test varied by a larger amount; the 
reasoning intervention group showed the highest mean on both post-testing occasions, and the unseen 
control group showed the lowest mean on both post-testing occasions. The differences between groups 
at the immediate and the delayed post-tests were in the expected direction. It remains to be seen if 
these differences were statistically significant, which is tested with the analyses of covariance. 

The correlations between the pre-test and the post-tests were high and significant at the .001 level (with 
the post-test r(101)=.84, p < .001 with the delayed post-test r(96)=.83, p < .001); as was the correlation 
between the scores in the two post-tests: r(95)=.92, p < .001. Thus, the fractions test measure showed 
high stability over time. 

 
Figure 1 Means of the fractions test by group allocation at pre-test, post-test and delayed post-test 

3.2 Analyses of covariance: Impact of the interventions  
The effectiveness of the training was analyzed by a comparison between the intervention groups and 
the control group, controlling for non-verbal ability and pre-test performance. Two analyses of 
covariance were carried out: the first analysis evaluated the impact on the immediate post-test and the 
second evaluated whether the impact persisted in the delayed post-test. In both analyses, the factor 
group has three categories: control, quantitative reasoning intervention, arithmetic intervention. If the 
group factor is found to be statistically significant, it is necessary to use post-hoc tests to see if both 
intervention groups performed significantly better than the control group or if only one did better than 
the control group at post-test. 

3.2.1 Results in the immediate post-test 
Table 1 shows the statistical information for the analysis of between-participants effects with the 
immediate post-test scores as the dependent variable. 

Table 1. Analyses of covariance to test the impact of the interventions in the immediate post-test. 

Model F ratio df p η2 

Pre-test 
Non-verbal ability 

Group 

231.72 
3.76 
6.86 

1,98 
1,98 
2,98 

<.001 
.055 
.002 

.70 

.04 

.12 

The overall group effect was significant, F (2, 98) = 6.86, p <.05; non-verbal ability was not a significant 
covariate, even though it approached significance (p=.055), but the fractions pre-test measure was a 
significant covariate.  

A priori planned comparison tests, which compared each of the intervention groups with the control 
group confirmed the results were as expected. The pairwise comparisons of the control group with the 
quantitative reasoning group was significant. The mean fraction knowledge at post-test of the control 
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group (M=20.95, SE=.73) was significantly lower than that in the quantitative reasoning group (M=24.65, 
SE=.72). The control group and the arithmetic intervention group were not statistically different, although 
the arithmetic intervention group presented a higher score (M=22.88, SE=.76). Also, the quantitative 
reasoning intervention group and the arithmetic intervention group were not statistically different.  

Cohen’s d effect size showed a moderate effect of 0.44 for the reasoning group in comparison to control 
(20), considering children received a maximum of 4 hours of training through an 8 week period. 

3.2.2 Results in the delayed post-test 
Table 2 shows the statistical information for the analysis of between-participants effects with the delayed 
post-test scores as the dependent variable. 

Table 2. Analyses of covariance to test the impact of the interventions at delayed post-test. 

Model F ratio df p η2 

Pre-test 
Non-verbal ability 

Group 

197.79 
3.32 
6.82 

1,93 
1,93 
2,93 

<.001 
.072 
.002 

.68 

.03 

.13 

The group allocation also is statistically significant F(2, 93) = 6.82, p <.05, which indicates that the 
groups differed at the delayed post-test, even after controlling for the covariates, this result suggests 
that the effect from the interventions is stable after six weeks. Non-verbal ability was not a significant 
covariate, and the fractions pre-test measure was a significant covariate.  

A priori planned comparison tests were carried out to compare each of the intervention groups with the 
control group. The pairwise comparisons of the control group with the quantitative reasoning group was 
significant. The difference in scores between the reasoning group and the control group, after controlling 
for the effect of non-verbal ability and pre-test score, was statistically significant: Cohen’s d effect size 
for the reasoning group in comparison to control: 0.45. This effect size did not decrease from the post-
test, suggesting that effect of the knowledge gained from the intervention was to some extent durable. 
At the delayed post-test, the difference between the arithmetic and the control group was not statistically 
significant, although the arithmetic group had a higher mean than the control group; Cohen’s d effect 
size for the arithmetic group in comparison to control was: 0.28, which is smaller than the effect observed 
for the reasoning group. Pairwise comparisons show that the two intervention groups did not differ from 
each other. 

4 CONCLUSIONS AND DISCUSSION 
It is concluded that the intervention that promoted children’s quantitative reasoning about situations in 
which fractions are used was an effective way to promote children’s learning of fractions in school.  

The extra sessions that the children in the intervention groups spent on maths added up to four hours 
in total. This is a relatively small amount of time, which means that the quantitative reasoning programme 
could easily be incorporated by teachers in regular maths lessons. Considering that this four-hour 
programme led to improvement in the children’s fractions knowledge, teachers are encouraged to 
include activities that aim to promote reasoning about situations that involve fractions in their teaching 
schedule. 

This finding expands previous knowledge of the effects of interventions that promote children’s 
quantitative reasoning. Previous studies showed a positive effect on attainment with whole numbers 
(21,22) and this study shows that the effect also applies to fractions learning.  

In summary, this study showed that quantitative reasoning and arithmetic knowledge have an effect on 
children’s learning about fractions, however the benefit is greater if children receive an effective 
quantitative reasoning training. 
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Abstract 
The education of adults is in many occasions conceived as a basic education, focused mainly on social 
and personal fulfillment, but with limited possibilities for employability. However, adults have a great 
potential for employability if they receive adequate training, this being especially true for adults between 
18 and 30 years old who left the education system and have not been able to access the labor market. 
The European Union, through its different Lifelong Learning Programs, and mainly through Erasmus 
Plus since 2014, has tried to promote Adult and Lifelong Education, not only due to social demands, but 
also due to the need of persons over 18 years old who neither study nor work to acquire key 
qualifications for the labor market as a mechanism to seek new production models. Among the new 
production models generated in recent years, the innovation and technology sector stands out 
significantly, since in 2018 it became one of the sectors with the largest growth and contracting 
capabilities. This sector has a wide variety of jobs with very diverse profiles, so it not only is a great 
opportunity in terms of real possibilities for employability, but also because it offers a striking and 
motivating objective for our beneficiaries, but in order to access these jobs, it is essential that they 
develop some specific skills. To do this, the project “FROM LITERACY TO DIGITAL AND 
TECHNOLOGICAL TRAINING” aims to generate a training itinerary adapted to each student that guides 
them from basic literacy stages to their digital and technological training, adapting the contents and 
materials to their prior knowledge so they develop skills and knowledge that facilitates their employability 
in high-tech companies. Its methodology focuses on the development of technological skills like scientific 
thinking, critical analysis, and digital skills by using a micro-learning structure. The main result of this 
project is a virtual training course with three educational levels, structured and approved by lifelong 
learning centers in Europe, and certified through the digital badge “DIGITAL AND TECHNOLOGICAL 
TRAINING DIPLOMA”, which is compatible with the training adult education study plan “DIGITAL 
LITERACY AND TECHNOLOGICAL TRAINING”. 

In this communication we will present the methodology for the personalization of the course for each 
student, and examples of the exercises that are proposed to reach the training objectives. 

Keywords: literacy, digital training, technological training, adults. 

1 INTRODUCTION 
The Project “FROM LITERACY TO DIGITAL AND TECHNOLOGICAL TRAINING” is based on the 
needs identified in the field of adult education, in many cases conceived as a basic education focused 
mainly on the social and personal fulfillment of the adult, but with some very limited possibilities of 
employability, especially when dealing with adults at risk of exclusion or who suffer from serious 
obstacles. Generating innovative training itineraries adapted to each student and aimed at the needs of 
the new production models with greater employability (the technological and digital sector) to develop 
the skills and knowledge that facilitate their labor inclusion is the main purpose to be developed through 
this project. 

In order to address these objectives, a series of diverse results are being developed to positively impact 
not only the beneficiary group (adults between 18 and 30 years old who dropped out of school and have 
not been able to access the labor market - NEET), but also lifelong learning centers and technology 
companies themselves. 

Presenting the objectives, methodology, and content of the main Intellectual Output of the project is the 
purpose of this publication, being an Output focused on facilitating the inclusion and employability of 
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adults between 18 and 30 years old who are excluded from the labor market, by providing new learning 
processes. 

According to the annual educational report Panorama de la Educación 2018, the percentage of NEET 
in Spain between 15 and 29 years old is 19,9%, compared to the 13,4% registered on average by both 
the OECD and the EU [1]. These students show great variability in their previous knowledge and a lack 
of motivation that makes it difficult for them to face traditional courses. For this, the project “FROM 
LITERACY TO DIGITAL AND TECHNOLOGICAL TRAINING” aims to generate a training itinerary 
adapted to each student, to guide them from the basic literacy stages to digital and technological training, 
adapting the contents and materials to their previous knowledge, to develop the skills and knowledge 
that facilitate their employability in high-tech workplaces. 

In recent years, the innovation and technology sector stands out strikingly, not only for breaking growth 
rate records as new production model compared to the rest of the industry [2], becoming the engine of 
the amazing European economy, but also due to the great recruitment capacity and job attractiveness 
among the population between 18 and 30 years old, which opens up a field of employability among very 
diverse groups and profiles of adults who left their basic studies and have not been able to access the 
labor market.  

2 METHODOLOGY 
On a day-to-day basis, in personal and social situations, and at work, new issues continually appear to 
which one has to react by making decisions. Sometimes it is about a problem to be solved, others about 
analyzing a new idea, maybe the commission, management, or execution of a specific need, and others 
a procedure or process to be carried out through digital means. Dealing with these new situations will 
more than likely require learning new concepts, techniques, or use of tools. 

In order to contribute to the achievement of these skills, attitudes, and knowledge, the training process 
created in the project (the Intellectual Output) is based on problem-based learning, an innovative 
teaching method in which complex problems from the real world are used as a vehicle to promote the 
learning of concepts and principles by students, as opposed to the direct presentation of said facts and 
concepts. 

This is a system that follows an inverse structure to the traditional one: the problem is presented first, 
and then the needs are identified, the required information is sought by the student, and lastly they return 
to the problem to solve it. Here, students become protagonists of their learning (and the teachers their 
guides), using a procedure similar to what is used in the professional field. 

This break in the paradigm of traditional education, creating new solutions more in line with the current 
moment and allowing to improve learning processes is what the e-learning methodology provides, 
among others. It is a virtual and flexible educational methodology adapted to the needs of the student, 
which combines multiple interactive tools to facilitate their accesses to all the training materials through 
digital devices like the PC, tablet, or smartphone, just one click away. In other words, it combines the 
use of new multimedia and internet technologies to improve the quality of learning by facilitating the 
access to resources and services, and distance exchanges and collaboration through digital platforms. 

In this sense, through e-learning education combined with problem-based learning (PBL), we have 
chosen an innovative modality or perspective aimed at fragmenting the didactic contents through which 
certain competences are acquired; this is what we know as microelearnig: a methodology where learning 
is generated in small steps (pills) which, when interconnected, form a broader and deeper knowledge in 
the long term. It is characterized for being a way of learning carried out in a shorter time, also at any 
time and place. 

In our case, each of these pills (cases or problems) begin with a statement or approach through which 
the student is placed before a scenario that requires making a decision, taking a position, or exposing a 
state of the question. The resolution of the case raised must be expressed clearly many times through 
filling in tables, relating concepts, writing a few lines, and in other cases drafting a more extensive 
document or file. 

If help is required to advance in the understanding of the case or problem and in the development and 
evaluation of the answer, the student can resort to different pieces of additional information that appear 
when requested it. Nonetheless, our recommendation is not to do so, since it is not useful to know the 
“right” answer when developing thought, but to navigate with one’s own resources and reasoning (in 
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addition to the fact that in many cases we just ask to take a position or write opinions rather than a 
specific answer). 

To finalize the pill, there are some final remarks that can state how to solve the problem, but more 
commonly will be an explanation and expansion of information on the topic at hand, for the interest of 
the user. 

In this sense, in this course we will not find long texts to study, not even for the general or specific 
contents of a given area. Throughout it we have relied on the existing and accessible information through 
digital means, and on developing effective routines to find the information needed, to understand it, draft 
it, and draw conclusions from it. 

One of the great points for using this methodology is its motivational capability, since users can control 
how much they want to look into the topic depending on their skills and interest, they base learning on 
their prior knowledge, and can see a true usefulness to the applied knowledge they learn (the pills are 
examples actual of day-to-day tasks or problems). 

3 RESULTS 
The virtual training course intends to configure an adapted learning that builds the contents through 
itineraries specific for each student, basing the educational objectives on their previous knowledge. To 
do this, the configuration of these itineraries will combine a series of contents structured in three levels. 

INITIAL LEVEL: focused on basic literacy (to improve their reading, writing, and math skills). 

ADVANCED LEVEL: focused on developing the competence of critical analysis and especially scientific 
thought as a base for their digital competences. 

EXPERT LEVEL: focused on the skills and abilities required by the technology sector, among which are 
the processes of analysis, job responsibilities, teamwork, responsibility, initiative, and innovation. It will 
be specifically aimed at basic technological training for employability, but it will also be a key process to 
enhance the inclusion of students in the education system, to achieve higher qualifications. 

This methodology, its structure, or the intention of the course itself may seem complicated, and we 
recognize is now rather abstract, but it is very easy to understand and follow once one reads and 
advances through the first pill. For this, in this third section we are going to see an example of each of 
the levels that allows us to enlighten this.  

3.1 Contents for initial level: literacy from a technological perspective 
This first level focuses mainly on the basic literacy of the student. It is intended to serve as a starting 
point on the path to employment for young people between 18 and 30 who dropped out of school and 
find difficulties or barriers in accessing the labor market. The idea is simple: offering young adults who 
have been excluded from the educational system a training path and a framework for them to gain self-
confidence and acquire the basic skills necessary for their social-labor insertion. 

When speaking of literacy, one generally thinks of its conventional concept as a set of reading, writing, 
and mathematic skills, but literacy today is understood as a means to identify, understand, interpret, 
create, and communicate in an increasingly digitized, text-based, information-rich, and rapidly changing 
world (2030 Agenda for Sustainable Development, UNESCO). 

This is the approach that has guided the creation of contents for this first level, all through a digital and 
technological perspective that develops critical analysis. In this level, pills are presented on a wide 
variety of topics, but the main value that has been sought in all of them is to awaken and apply critical 
thinking to problem solving and to the search and analysis of information, to develop the potential and 
knowledge that allows us to fully participate in society. 

PILL 4: SEARCH, ANALYZE, AND SUMMARIZE INFORMATION. 

It is a fact that humanity does not have definitive proof of the existence of intelligent life of any kind 
outside our planet. However, many people assume its existence, and even the possibility that beings 
from outside the Earth have already contacted us. It is not difficult to find texts, videos, and images that 
claim to prove it, although they never provide conclusive evidence. We suggest you to answer the 
following question, why is it so difficult to prove if there is life outside of our planet? 
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Table 1: Tips. 

Tip 1 To answer a question, you must first analyze it and look for secondary questions about it. Ask yourself 
about possible causes. On that basis, look for and evaluate information: identify suitable texts to find 
answers, access them, and evaluate them according to their suitability to your needs and their reliability. 

Tip 2 Before answering the main question, try to answer the secondary ones that you have formulated by 
reading, understanding, comparing, and evaluating the information you have selected. If you have 
considered possible causes for the difficulty in finding intelligent life outside our planet, look for 
information about them and try to find out more about the distance between the planets of our solar 
system, between the stars, or between the galaxies: on the structure of the universe and also on the 
achievable speeds in space travel and its limits. 

Tip 3 Lastly, to solve the initial question, synthesize the information you have consulted by developing a 
specific output: a logical and justified answer with truthful and verified information. 

ª Final remarks: 

Solving complex questions requires formulating a research strategy to answer them. Starting from your 
previous knowledge, analyze the question posed and ask secondary questions about it, to know what 
information you have to look for. Previous knowledge helps when asking ourselves questions about 
possible causes, developing hypotheses, and inferring solutions. 

The information that you can seek on the secondary questions, hypotheses, and possible solutions that 
you have raised requires a selection and screening process. Surely not everything you find will suit you, 
either because it does not meet what you need, or because it lacks rigor or the necessary data. You 
have to first understand the information, what the texts actually say, while interpreting their contents 
based on what is known and needed. Identify their main idea and sub-questions, try to understand the 
meaning of all their words, and even make predictions as you read about other possible answers to your 
questions. 

As the reading competence develops, one learns to interpret the different texts by also considering the 
intentionality of the ideas contained, the author’s points of view, the arguments he/she develops, and 
the validity of their reasoning. Being able to establish relationships between different texts read is a sign 
of a developed reading competence. 

Surely you have been able to answer the question posed in this pill. The tips have important clues to 
know in which direction to look for information. The key here is not so much the result (the answer we 
ask for) as the process to find it. The universe is so huge and the distances so vast that it is extremely 
difficult to study, and of course to physically approach places, considering the unavoidable limit imposed 
by the maximum known speed: the speed of light. 

3.2 Contents for advanced level: digital training through critical thinking  
Following the classification by levels, the second level of the course shows examples with the main 
objective of updating and improving skills related to critical thinking in organizational and professional 
contexts, as a basis for future employability in the technology and digital sector. In other words, a further 
step is taken, and it is intended to broaden the field by placing the student before concrete realities that 
can happen in these contexts so they are able to issue proposals and ideas with their own criteria and 
make reasoned decisions supported by objective criteria and rigorous arguments. 

Next we propose a question related to problem solving: identifying digital needs and resources, making 
decisions to choose the appropriate digital tools according to the need or purpose, solving conceptual 
and technical problems of digital media, using technology creatively, and updating the user’s 
competence and that of others. There are several examples on this topic in the course. 

PILL 1: SOLVING TECHNICAL PROBLEMS. 

On your first day at your new job, you are given a laptop so you can work from anywhere. When you 
start using it, you notice that it runs very slowly, both when booting up and overall. What can you do 
about it? Write down some basic maintenance tasks you could perform: 
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What can I do? 

1.  

2.  

3.  

4.  

5.  

Table 2: Tips. 

Tip 1  Although there may be several reasons for slow computer performance, start by trying to find solutions 
yourself through simple tasks. Look online: there are many pages with information about what to do to 
improve the speed and performance of a computer. 

Tip 2 Some basic things you could do are: 

§ Clean up the desktop by removing unnecessary icons. 
§ Uninstall programs that you don’t use (at the Applications section of the Windows Settings menu). 
§ Check the PC for malware (viruses etc.) using an antivirus. 
§ Check for operating system and driver updates if they are obsolete. 

Tip 3 Other tasks that require you to access the Administrative Tasks through the Control Panel are: 

§ Freeing up space on your hard drive. 
§ Defragmenting your hard drive. 
§ Choosing which programs run when you turn on the computer. 

ª Final remarks: 

Given the operating problems that can occur in PCs, it is important to know first what they are made of. 
The “hardware” is the physical parts, meaning the computer itself; and the “software” is the various 
programs used. Examples of hardware are: the screen, the motherboard, the central processing unit 
(CPU), the RAM, the power supply, the hard drive, the keyboard and mouse… and peripheral elements 
can also be connected (printers , scanners, etc.) that need drivers to interact with the computer, these 
being part of the software. 

But the most important software is the operating system, which controls all internal devices, manages 
the main tasks, and provides us with various tools to manage the device and perform system 
maintenance tasks. There are several operating systems, the best known are Windows, Mac, and Linux. 

When a problem arises in a computer, it is convenient to first try to locate it, to know which part of the 
computer it affects, to look for solutions that you can apply yourself first. Sometimes a correct 
maintenance and updating of the software can solve the issue, but others the problem can be more 
serious and the help of a professional will be is needed. In any case, it is important to learn from each 
problem that arises. 

3.3 Contents for expert level: basic technological training and scientific 
thinking for employability 

The development of the training of the third and last level that we find within the training itineraries of 
the project “FROM LITERACY TO DIGITAL AND TECHNOLOGICAL TRAINING” aims to train adults in 
the skills required to assume tasks in digital, technological, and innovation projects, and develop the 
transversal skills that guarantee their labor inclusion in the sector. 

This level focuses specifically on the development of scientific thinking, the skills and capabilities 
required by the technology sector, and basic technological training for employability, but also seeks to 
be key in the progress that allows to improve the inclusion of students in the education system.  
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ACTIVITY 1: TESTING THE MECHANICAL RESISTANCE OF A PLASTIC. 

A cast filament 3D printer is used to print a series 
of ABS (a copolymer of acrylonbitrile, butadiene, 
and styrene) parts. In order to make the 
measurements, a tensile testing machine is used; 
the samples have the shape shown in the figure. 
These test pieces (10 copies) are 3D printed, and 
the result is compared with 10 other copies of 
injection-created test tubes ordered from an 
external company. The elastic modulus and the 
stress and elongation at the breaking point will be 
measured. Why do you think this experiment is 
conducted? Why do the results differ between the 
series of samples? Think about the questions that 
you would be interested in asking before carrying 
out the test, either out of curiosity or because you 
think the answers are important for the quality of the 
results obtained.  

 
Figure 1: shape of the sample and tensile testing 

machine. 

Table 3: Tips. 

Tip 1  You may have already seen this type of mechanical resistance tests on different types of materials 
(metals, ceramics, plastics…). One of the first things to be explained is the variability in the results. Many 
experimental factors have some subjective influence: the grip of the jaws that hold the sample, a lack of 
homogeneity in the dimensions (such as thickness), and probably defects in the sample (small cracks or 
notches at the edges, pores… defects where a crack can begin to spread and end up breaking the 
sample). This is why samples like the one in the figure are used, minimizing the effects of the grip and 
not being cut from plates. This is also why it is necessary to have a high number of repetitions of the test 
and follow protocols to obtain the mean values of the parameters and the uncertainty of the 
measurements. 

Tip 2 The interest of the proposed test may lie in the fact that the piece is 3D-printed: it is printed layer by layer, 
so the mechanical resistance of the final piece depends on both the adhesion between layers and the 
presence of pores. 

ª Final remarks: 

When making the calculations to determine the dimensions of a part to withstand the forces it will be 
subjected to when in use, material property data is used. These properties are supplied by the 
manufacturer and are determined with this type of tests, but in certain manufacturing processes the 
manufacturer’s values may not be representative of what the company gets. This is a clear example of 
this: it is not the same to manufacture a piece by injection (where molten plastic is injected into a mold 
at a high pressure) than to manufacture it layer by layer. We are interested in accurately determining 
these properties under conditions that reflect the manufacturing process; not only that, but the 
parameters with which the printing is carried out can decisively influence the adhesion between layers, 
and therefore the resistance of the resulting piece. These tests are necessary to optimize the production 
process. 

3.4 Implementation 
The e-Learning platforms are the spaces chosen to teach this course endorsed by educational 
institutions, since these environments enable an easy but efficient distance learning, and are able to 
customize the materials and resources offered to what each student needs, depending on their individual 
characteristics, skills, and needs. 

REDTREE, as coordinating entity of the project, has offered its e-Learning platform to host and offer this 
course for free to its beneficiaries, but it will also be made available by NTUA and UMINHO via their 
respective lifelong learning centers’ e-Learning platforms. This will be extremely useful, since these 
platforms already host several adult training courses, and have been publicized thanks to other highly 
impactful projects.  
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This type of smart, virtual, and telematic platforms have more positive values, in that their system can 
determine the student’s profile (prior knowledge and the strong and weak points in their education) to build 
upon this an adaptable and customized learning itinerary and strategies. Their digital tools also enable 
synchronous and asynchronous virtual learning, where students can establish real-time chats with teachers 
and peers, messaging them and sending documents to be evaluated. This promotes collaborative learning, 
while also establishing joint networks among diverse people, offering users new paths for inclusion, and 
allowing them to successfully and easily complete the educational processes proposed. 

Lastly, there is a set two-way automatic evaluation and accreditation system on the e-Learning platforms 
used: first, personal certificates issued to confirm the completion of each course, stating which itinerary 
and level was pursued; and secondly, there are digital badges -logos or icons with integrated and 
concrete information about the knowledge achieved- to be validated by educational institutions and 
accreditation platforms. These badges don’t just confirm in which specific skills the user stands out, but 
especially states which courses have been approved in safe and reliable way for the workplace and 
education. They allow users to reinforce their curriculum and opportunities getting a job, and are 
compatible with the Europass European Curriculum system too. 

4 CONCLUSIONS 
The project “FROM LITERACY TO DIGITAL AND TECHNOLOGICAL TRAINING” provides efficient, 
innovative, and useful ways of learning through the creation of the course and its methodology, enabling 
adult students to surpass their barriers to employability and inclusion via training, and facilitates their 
access to jobs in the technological field thanks to a fully customizable training itinerary that sharpens 
the abilities demanded by these companies, from basic contents to technological training, adapted to 
the prior knowledge of each specific student. 

Students will encounter and solve many scenarios as they progress through the several stages, which 
are compatible and complimentary to one another. This will not only reinforce their prior and incomplete 
knowledge, but also complete their literacy, and will follow an itinerary from basic skills through 
technological training, allowing them to pursue higher education or work in technology-based research 
institutes or companies. 
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Abstract  
Paper describes the current conditions of the Army of the Czech Republic, where is a need to prepare 
its commanders for leadership; this is also reflected in the changes in the accredited and non-accredited 
(lifelong) commanders´ education. The commander must be a manager, a co-ordinator who harmonizes 
the activities of military professionals to achieve a consistent goal. The content of the paper is aimed at 
ascertaining the opinions about the concept of personnel preparation at the level of direct leadership in 
the Army of the Czech Republic. A qualitative research method through a research technique called 
semi-structured interview has been used for the research. The research set consists of the experts of 
the Department of Leadership, the Department of Tactics at the University of Defence and selected 
commanders of the Army of the Czech Republic. The findings of the research are discussed in the 
context of the commanders´ preparation at the level of direct leadership within the Ministry of Defence. 

Keywords: direct leadership, leader, army of the Czech Republic, preparation, training, education. 

1 INTRODUCTION  
The current security environment is affected by dynamic changes. The environment, in which 
commanders occur at the level of direct leadership, is characterized by instability, deepening 
uncertainty, process asymmetry and the unpredictability of risks and threats. The commander needs the 
latest information for his/her decision, which accurately reflects the real situation. The increasing volume 
of information is closely related to the increasing difficulty in its processing. In contemporary conditions, 
leadership requires maximum concreteness. The requirements for efficiency, accuracy and speed have 
increased and the scope of work tasks has extended. According to the Security Strategy of the Czech 
Republic [1], the threats, their sources and their bearers are of both state and increasingly of non-state 
and supranational character.  

The set-up of command-and-control structures and the structures of the Army of the Czech Republic 
(hereinafter referred to as the ACR) must provide a rapid response to a dynamically changing security 
environment and be able to respond to unforeseeable operational situations. Within the effective mission 
fulfilment of the ACR, the army should continuously improve its functioning mechanisms to respond to 
the current situation and to be fully capable of meeting its obligations at national as well as international 
level. In consistent of concept of preparation of military personnel is required developing skills 
appropriate to the needs of contemporary operations.  

In accordance with the abovementioned facts, it is appropriate to analyse the current system of 
commanders´ preparation at the level of direct leadership and to look for new ways and innovations of 
their existing preparation and development. The importance of conducted analysis is achieving fulfilment 
of tasks in the army of the Czech Republic. It is required to include training at the individual level, 
strengthening a high level of morality and self-confidence, at unit level, a high level of cohesion achieving 
through combat training, mastery of the tactics of combat, and the ability to fully exploit the potential of 
entrusted combat equipment and material.  

2 THEORETICAL BACKGROUND   
To grasp the breadth of these issues, it is necessary to clarify how the personnel preparation takes 
place, especially at the level of direct leadership in the ACR. In accordance with the document [2], the 
University of Defence, other educational institutions, and training facilities of the Ministry of Defence, but 
also the institutions of key partners in the region and within NATO play a crucial role in the system of 
personnel preparation within the ACR. To prepare the personnel, the ACR will deepen its cooperation 
with the University of Defence aimed at education and lifelong learning of the officer corps and civilian 
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personnel. It is necessary to strengthen the level of morale and self-confidence of the military personnel. 
It is important to realize that this is not only a professional preparation, but also shaping and educating 
the personality at the level of creative, analytical and critical thinking and better orientation in the fields 
of military art, security and defence policy, crisis management, civil-military relations, ethics, history, law, 
working with the media, mastering the fundamentals of rhetoric and leadership. 

Currently, many researches are under way and many articles dealing with leadership, which the 
commanders must acquire, are being published. The first aspect is educational psychology in the 
commander´s work laying emphasis on the professional preparation and professionalism that are the 
basic features of the contemporary army. The obligation to conduct professional educational activities 
is the responsibility of each commander. It is necessary for the commander to have basic knowledge in 
this field to be able to perform the educational process of his/her subordinates to have effective results. 
Further, the trends in the effective preparation of leaders for the modern security environment are also 
discussed [3][4]. They are focused on the requirements for the abilities of people and their preparation 
to carry out functions and tasks in this environment.  

According to study of authors Grill and Nielsen leadership is an essential component in preventing 
occupational risk and increasing performance. The aim of their study was to explore construction site 
managers’ experiences of how their leadership practices influence safety performance at construction 
sites.  The method was applied in interviews with 37 construction site managers. The results of 
conducted research provide detailed descriptions of how construction site managers both promote and 
impede construction site of safety performance through their leadership behaviour. The founded 
information may also be stimulated by training and coaching site managers to acknowledge their 
leadership responsibilities, to communicate clear expectations and to execute proactive monitoring and 
feedback procedures [5]. 

The study of author Mathije has focused on relationship the between leadership effectiveness and the 
emotional competencies of managers in the public sector.  Thanks to results of the research was 
founded that the leadership effectiveness of managers in the public service as fundamental element for 
quality service delivery. In the article is emphasized that leadership effectiveness and emotional 
competencies as important elements for success in organizations. Based on the results is important to 
suggest relevant training and interventions and applied them in the praxis [6]. 

In Asia it has been realized an interesting study, which aim was to identify the differentiation of leader 
power perception in organizations with mechanistic and organic structures. It was realized in this 
context, educational and military organizations. Sample was created from army and school settings.  
Results confirm hypotheses partially. Authors summarized that difference of structures caused different 
perceptions of leader power. Interesting overview provides authors [7].   

In the study of Reiter and Wagstaff, they have been focused on relationship between military 
effectiveness and military leadership. The article tests three theories describing how militaries promote 
and demote leaders from historical perspectives. The results are discussed from historical perspectives 
and combat effectiveness in selected armies [8]. 

British Army Reserve Field Hospital with cooperation with Liverpool University realized interactive 
course of leadership and management. First year medical students (244) attending the leadership and 
management course. The attendance should submit a 1000-word structured reflective learning 
assignment about their reaction to, learning from and any behaviour and attitude changes after course. 
The results show positive changes of attendance and new gained experiences in leadership and 
teamwork. Teaching leadership and management skills to students is very inspirating possibilities which 
could be realized also in our Czech condition for army medical students [9]. 

In 2016, authors focused on how stressors affect leaders themselves and their ability to offer support to 
those they lead. The sample created U.S. Army from military leaders and their subordinate soldiers in 
combat. Authors found support for a negative relationship between acute stressors and lower-level 
supportive leadership climate. The discussion of results emphasizes that lower-level supportive 
leadership climate resulting from the acute stressors and upper-level supportive leadership climate 
interaction promoted followers' social cohesion [10]. 

Some authors aim at the educational system of senior-ranking officers. To maintain the necessary 
quality of officers´ career courses with the tendency to shorten their duration and thus to reduce their 
content, it is necessary to improve the preparation of commanders and staffs at particular command 
levels, with the emphasis on the highest levels. It is also important to create an effective system, which 
provides the independent preparation for officers with the use of e.g. e-learning. 
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Few researchers have addressed the question of how often physicians take leadership role in military. 
Military Graduate Medical Education programs had to last to deliver relevant leadership training. This 
program is responsible for preparation of graduates for their imminent leadership roles. The paper of 
Will and Malave is describing the experiences of a junior Army Medical Corps Officer. This case 
demonstrated tools and lessons learned from the professional development and leadership training in 
concrete residency to assure the operational readiness and success of his unit [11]. 

In the literature there is discussed the nowadays situation of the officer education in Europe. The author 
Hedlund emphasized the importance of to be more transparent and convergent with each other his 
article describes a proposal for a generic pedagogic model for an academically professional officer 
training. This model should progress understanding and interoperability among the EU nation’s armed 
forces. The model supports to a process of professionalization of the military profession with an officer 
education that can encounter the requirements of higher education systems as well as the demands of 
the army profession [12]. 

Concerns have arisen the Department of Communication and Applied Behavioural Science at the Royal 
Military Academy Sandhurst. They are responsible for preparation of officer cadets and development of 
their skills and knowledges. The employees are looking for new possibilities of developing of protentional 
of individuals and leaders in the British Army the members are uniformed and civilian crown servant 
individuals and psychologist. It provides various courses and projects focused on psychology 
components. The aim of their paper clarifies a brief overview of the activities undertaken by the 
Department and emphasize the importance of the outreach undertaken by the psychologists in the 
Department [13]. 

In military operations, the soldier encountered with different kind of persons of diverse culture in foreign 
countries. They must challenge to effectively interaction also with civilians. Basic element for completing 
successful military operation is effective handling of social skills.  In U. S Army the Stealth, training 
provides possibilities how to learn to interact with others in an asymmetric power situation through 
experiencing authentic social interactions with their mentors. The aim of above-mentioned training is to 
demonstrating key behaviors of leadership and authority [14]. Members of the security forces subject to 
a variety of requirements, which usually categorize into categories of physical, health and psychological 
requirements.  

For example, in the United States Armed Forces, there is a functional system for training army leaders. 
It is based on a sophisticated and continuously updated manual for leadership entitled The U.S. Army 
Leadership Field Manual [15]. Another example of a similar publication is Developing Leaders - A British 
Army Guide, released in Britain in 2014 [16]. Part of the manual is the universal principles that army 
leaders adhere to, when fulfilling their mission, i.e., achieving goals and caring for those they lead. The 
basis of these principles is made up of the values of the US Armed Forces as follows:  

- Loyalty;  
- Duty; 
- Respect; 
- Selfless service; 
- Honour; 
- Integrity and Personal courage [15]. 

The British manual entitled The Army Leadership Code - An Introductory Guide consists of seven 
leadership behaviours as follows:  

- Lead by example; 
- Encourage thinking; 
- Demand high performance; 
- Encourage confidence in the team; 
- Recognize individual strengths and weaknesses; 
- Reward and discipline; and 
- Strive for team goals [16]. 
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Table 1.  Direct leadership  

Direct leadership 

Leadership Development  Achievement 

• Leadership of others • Creation of a positive atmosphere in an 
organization  

• Providing direction, managing and 
defining clear priorities considering time  

• Lead by example  • Preparation and development of oneself  • Implementation of missions  

• Communication  • Preparation and development of the others  • Management of keeping informed  

• Influence expansion    
Source: [15]. 

The abovementioned table is in accordance with the leadership requirement model at the level of direct 
leadership, which specifies what the leader must be, what he/she must know. It is a main set of 
requirements that inform the leader of what he/she is expected to do. The leader must possess mental 
agility, sensible decision-making, innovativeness, discretion, and expertise. At the level of organizational 
(operational) leadership, influencing people occurs indirectly, generally through a few levels of 
subordinates. Just these levels make it difficult to track immediate results or to detect possible errors. 
Operational leaders have a staff around them to help them lead people, but also manage other 
organization resources. Operational leaders create the organization´s policy and culture to support 
leaders at a lower level.    

The commanders of units and facilities of the ACR are involved in the process of preparation, education, 
and training of military professionals, where the quality of education in the discharge of the function 
depends on the commander to a large extent. The commanders and professional service specialists 
adopt the assumptions for an effective operation at the University of Defence; the enlisted personnel, 
sergeants and warrant officers adopt these assumptions at the Training Command - Military Academy 
in Vyskov. For the statement mentioned above, these institutions have created a formalized educational 
system. Further development of their capabilities is a question of the practical discharge of the function, 
its evaluation and feedback. The effectiveness and efficiency of the preparation and organization of 
military training is conditioned by the knowledge and complying with the generally applicable laws and 
regularities in the process of soldiers´ education.   

The contemporary preparation of the ACR members encompasses individual and collective forms of 
preparation. It is divided structurally into the preparation of individuals, commanders, members of staffs 
and units. The individual components of education and training must be perceived as a system, i.e. as 
a single whole. In this context, it is necessary to define the place and role of institutions involved in the 
process of preparation, education, and training. The abovementioned process is comprehensive and 
lasts the whole time of soldiers´ career. The factors of this process are in the various phases of their 
career as follows:   

Table 2.  Factors of the preparation, education, and training process of soldiers 

Phases and levels of the process Factors of the process 

Education (education and preparation for the 
exercise of a profession including lifelong 
learning)    

The University of Defence in Brno 
The Military Secondary School and College in Moravska 
Trebova 
The Training Command - Military Academy in Vyskov 

The exercise of a profession, the preparation and 
training during the exercise of a profession  Military unit, military institution 

Source: (authors). 

The organization of military training has a specific nature of the process as a common purposeful 
teaching activity of commanders and soldiers, which includes especially harmony:   

• the commander´s work, the character of activities and the efforts of soldiers aimed at the 
acquisition of knowledge, habits and skills;  
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• The pedagogical activity of the commander with the objectives and content of the military training 
and the cognitive abilities of soldiers; and 

• The pedagogical activities of the commander and soldiers with the possibilities of technical means 
used in military training. 

Several unusual practices characterize military training. In particular, it has a team nature and a very 
close bond with a practical simulated combat activity. It proceeds in a mutual interaction between the 
commander and the soldier; it is a dialectical unit of teaching (the commander´s activity) and learning 
(soldiers´ activity). We can say that the preparation of military professionals is performed under specific 
conditions, which must be respected when formulating educational objectives.   

The basic peculiarities are as follows:   

• Good performance in non-standard working conditions (physical, climatic, field, etc.), the 
implementation of tasks according to the standards characteristic of the military organization.  

• The need for a good performance not only in standard conditions, but also in boundary ones, 
which requires mental and physical readiness.   

• High dynamics of changes under the conditions of activities (time viewpoint, rapid change of the 
task quality, inability to meet certain needs /material, social, spiritual, cultural/), with regard to the 
type of an activity. 

• The group character of activities, the necessity of individual and teamwork, the use of weapons 
and other military equipment, the fulfilment of orders. The work in extremely challenging 
situations, associated with the extreme risks of danger to health and life (the existence of a conflict 
between the instinct of self-preservation and the fulfilment of the duties of a soldier). 

• The preparation of soldiers is characterized by not only the demands but also by the improvement 
in several specializations. Soldiers are not usually prepared for a single military profession only; 
they gain wider qualifications to be able to replace another member of the Armed Forces, if 
necessary.   

This requires the process of preparation and organization of military professionals´ training to be 
managed in accordance with these peculiarities. In terms of knowledge and skills, the commanders 
should be prepared for this before the discharge of their functions. The preparation of the members of 
the ACR is a system that unifies the process of education and training. Nevertheless, education is 
perceived as a process of planned and purposeful effect on the consciousness, feelings and the will of 
the ACR members. The objective is to shape the skills and habits of desirable behaviour and conduct 
in accordance with the requirements and needs of military operations.   

The nature of education must be purposeful, long-term, comprehensive as well as psychological. The 
aim of education is to provide the ACR members with specific information necessary for professional 
activities with required qualifications. Education is the subject of activity of military schools and training 
facilities; it is realized using different methods and forms. In the process of training, especially 
educational tasks are fulfilled. Military training is a subject of educational institutions, training facilities 
and units [17]. 

Currently, the concepts of education, training and preparation are not perceived as independent and 
separate in theory; however, the concept of education is increasingly used, which includes the 
components of education, training, and preparation. Education is perceived as a process, which is 
practically realized in compliance with the requirements for education, training, etc., that is, as one 
whole.  

3 RESEARCH OBJECTIVE AND METHODOLOGY 
The preparation of commanders at the level of direct leadership is a key tool for acquiring and developing 
specific skills and knowledge in the field of military affairs. In accordance with the regulations and 
strategic documents, it is appropriate to analyse the commanders´ preparation under the conditions of 
the Army of the Czech Republic and to search for new ways, possibilities, and innovations in the given 
area. The aim of the paper is to identify the selected experts´ opinions about the concept of personnel 
preparation at the level of direct leadership in the ACR conditions.    
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3.1 Sample selection    
The experts of the Department of Leadership and the Department of Tactics at the University of Defence 
and the selected commanders of the ACR have conducted interviews. A total of eight interviews have 
been implemented. An officer in the rank of captain has been interviewed as the first. He was acting as 
a mechanized platoon leader for three years, as a deputy leader of the platoon for two years and then 
as a deputy and a company commander for five years. At present, he works as an assistant lecturer at 
the Department of Tactics and is involved in the field training and further vocational training. The second 
one is an officer in the rank of captain; he served as a company commander for four years and as a 
platoon leader for four years. Currently, he works as an assistant lecturer at the Department of Tactics 
and is involved in the field training of the first years. The third interview has been conducted with the 
officer in the rank of lieutenant colonel who served as a platoon leader for more than a half of the year 
and then he served as a military chaplain. Currently, he works as an academic at the Department of 
Leadership.  

Then, the interview has been conducted with the officer in the rank of captain; he served as a platoon 
leader for three years, as a Chief of the Staff Group for three years, a deputy commander of a company 
for three quarters of the year and as a company commander for three years. Currently, he is a lecturer 
at the Department of Tactics of the Faculty of Military Leadership. Four interviews have also been 
conducted with the students of the combined form of study at the University of Defence; the three officers 
are in the rank of captain and one in the rank of first lieutenant. To maintain honest and open responses, 
their specific identity is hidden. All of those who have taken part in the interviews are experienced in 
command positions at the level of direct leadership. The selection of respondents has been realized 
using the selection method based on availability. The findings and their evaluation are related to this 
sample of respondents only.  

3.2 Method 
An analysis of technical literature and some legislative documents has been performed to describe the 
current preparation of leaders in the Czech Republic. In the research, the qualitative research method 
has been used through the semi-structured interview with selected members of the ACR. Data collection 
took place on schedule as follows: April 20, 2018, April 28, 2018, and May 12, 2018. The interview 
length ranged from 30 to 60 minutes. During the interviews, the record sheet and the interview outline 
were used. The first-order reduction and open coding were performed in the text obtained. Then, after 
processing the acquired knowledge from the interviews, the method of descriptive analysis was also 
used. The non-directive style for conducting the interview was used and mainly direct questions were 
asked. The main questions were as follows:   

1 What do you consider to be the most critical areas in command at a given level?  
2 What helped you and what made it more difficult for you to perform the duties of a given function?  
3 What pitfalls have you encountered in exercising this position?  
4 Are there any knowledge, experience and skills that have made it easy for you to start exercising 

the given function? 
5 What helped/facilitated you to identify the work abilities and moral qualities of the 

platoon/company members?  
6 How do you assess the current professional preparation for exercising the function of the 

company commander/platoon leader (study, courses)? 
7 How do you assess the level of social competencies of future commanders (students)? For 

example, establishing contacts, resolving conflicts, taking care of subordinates, etc 

4 RESULT AND DISCUSSION 
The findings gained in the interviews can be summarized in a few key points. In the case of the first yes-
no question, the respondents most often said that the critical area in command at the level of direct 
leadership was the delegation of tasks and their hierarchical decomposition. Further, the respondents 
have highlighted the current problematic setting of the service evaluation legislation, which limits the 
commander's powers. Another questionable area appears to be receiving an order, which the 
subordinates often perceive as bullying. Another point that can be perceived in all respondents is that 
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the beginning commanders in their positions have little or no experience with command and control at 
the tactical level.   

In the second question - Which aspects helped and which, on the other hand, made it difficult to perform 
the duties of a given function? - a few areas have appeared. The respondents have included expert 
knowledge, personal effort, flexibility, and intuition in the section related to the helping aspects. They 
have also put an emphasis on earning respect and the support of their colleagues in the same 
assignment to a position with whom they could share information. In the category of obstructions in the 
performance of duties, the respondents have described the lack of experience and the feeling of 
unpreparedness to hold the commander's position. The unwillingness to adopt a new style of leadership 
and bad perception of basic orders occur in subordinates. The rigid legislature has been mentioned 
repeatedly.  

The pitfalls, which the respondents faced during their operation, cumulated in more areas. The first area 
is the high fluctuation of soldiers and the impossibility of holding the trained unit together. The second 
area is related to the conflicts with the commander and solutions to disciplinary problems. The third area 
includes the unwillingness to accept changes and new thinking. The bullying in the workplace and its 
process of resolution occurs repeatedly. The respondents also mention the punishing and rewarding of 
subordinates, coping with crises and the process of dealing with complaints, which is accompanied by 
fear of responsibility. As the last aspect the absence of a model for commanders at the level of direct 
leadership is emphasized.    

As for the fifth question - Are there any knowledge, experience and skills that have facilitated you to 
start working in a given job/position? - the experience and knowledge gained at the University of Defence 
appear in the respondents´ answers as well as their participation in a foreign training and their 
participation in the so-called "Commandos", where soldiers train individual and group tasks in non-
standard situations and are subject to the increased physical and mental demands. Further, they have 
mentioned the preparation and training of commanders organized by the battalion, the control of the 
consultative type of leadership and the preferences of seniority with a lower frequency. Last but not 
least, the training at the Training Command - Military Academy in Vyskov has been mentioned.    

Additional findings that have facilitated learning about working and moral qualities of platoon/company 
members are a constant face-to-face contact in various situations, the unity of command with the deputy 
commander, brief interviews with subordinates, joint training, and performance appraisal results.   

The respondents evaluate the current professional preparation for the position of the company 
commander/platoon leader in a different way. Some of them emphasize that the professional preparation 
is insufficient, and they have been forced to use the trial-and-error method in their functions. Further, 
they mention insufficient education for responsibility and ability to accomplish the task; they also 
emphasize the need to support the development of social skills in commanders. The respondents 
evaluate a gradual upward trend of the commanders´ expert knowledge as a positive. One of the 
respondents has emphasized the implementation of their own courses for the commanders in military 
units.     

When assessing the level of social competencies of future commanders, insufficient care for 
subordinates, the ability to cope with critical situations and the identification of competencies in stressful 
situations are shown. The findings indicate that the social competency tools are not being developed to 
a sufficient extent. In practice, not only subordinates, but also some superiors are subject to the old way 
of thinking. The abovementioned findings are related to the selected respondents only. Based on the 
pilot study realized, repeated opinions occur, which are related mainly to the commander´s social skills, 
i.e., care for subordinates, problem solving, intuition and communication in different situations (receiving 
orders, assigning tasks, rewarding, disciplinary offenses, etc.). Therefore, these findings are considered 
to be essential and will be used in other successive researches within the dissertation entitled “Direct 
leadership in the ACR”.  

5 CONCLUSIONS 
The issues of personnel preparation at the level of direct leadership are an important topic that reflects 
both the characteristic features of the current security environment and new requirements for the 
selection and preparation systems of military professionals. This is a very current topic in accordance 
with the intentions of strategic documents and the personnel development plan of the ACR. Further, it 
is also in accordance with the intentions of the University of Defence where one of the objectives stated 
in the accredited educational programs for the ACR future officers is to devote a significant space to 
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developing social competencies of the future commanders and to prepare them well for the discharge 
of duties in their units within the ACR.   

The aim of the pilot study has been to identify the opinions about the concept of the leadership 
preparation under the conditions of the ACR in the selected respondents who have worked in positions 
at the level of direct leadership (platoon leader, company commander) and have adequate experience 
in the field of leadership. This research has mapped out the partial aspects of the given issues and has 
outlined critical areas, in which further researches should continue; it is necessary to search for new 
ways and possibilities of the commanders´ preparation at the level of direct leadership. These include, 
in particular, care for subordinates, problem solving, intuition and communication in different situations 
(receiving orders, assigning tasks, rewarding, disciplinary offenses, etc.). These findings open up a 
considerable space for the implementation of standard scientific research in the next period.  
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PERCEPTION AND KNOWLEDGE OF HIGHER EDUCATION 
STUDENTS ABOUT THE IMPACT OF FOOD CHOICE ON CLIMATE 

CHANGE: A STUDY IN A PORTUGUESE INSTITUTION 

A. Almeida 
Instituto Politécnico de Lisboa (IPL) / CICS.NOVA.FCSH NOVA (PORTUGAL) 

Abstract 
When the causes of climate change are addressed, the impacts of food production and consumption 
options do not receive the deserved emphasis, and studies indicate that the food sector is responsible 
for a quarter of the greenhouse gases generated by humanity. Based on a questionnaire, the present 
research aimed to identify the perception and knowledge of higher education students about the 
impact on climate change of different foods and diets in human nutrition. This exploratory study 
involved 212 students from four different courses of a Portuguese higher education institution; 92.5% 
were female and with an average age of 21.2 years old. In the curricular plans of their courses, 
environmental issues are included without much development and without an explicit reference to the 
topic under discussion.  

The questionnaire, beyond the identification of personal data of the participants, consisted of three 
sections of questions all connected with the impact of food production on climate change. 

As a result, the majority of the respondents correctly recognized the high impact of beef and pork 
production. However, in terms of sea food, they showed greater difficulties in selecting the options with 
the greatest impact, wrongly choosing in first place the fishing of sardines and other small fish, but also 
revealing a greater dispersion among the various alternatives included. Most respondents said they 
followed an omnivorous diet without any restrictions, while a much smaller percentage said they only 
restrict the consumption of red meat. Even so, they acknowledge that a vegan diet clearly has a lower 
impact on climate change. With regard to the impact of livestock production on climate change, the most 
frequent justification was the release of gases or greenhouse gases, but fewer mentioned them in a 
concrete way. To make meat production and/or its consumption more sustainable, the ideas presented 
highlighted meat consumption reduction or production, but measures related to the reduction of methane 
emissions of the ruminants during their production process were omitted. 

Based on the results, it is considered that students have some knowledge of the relationship between 
food options and climate change but also a few gaps, such as not opting in their day-to-day life for the 
solutions that they recognize have less impact on the climate. Finally, it should be noted that the present 
issue is more complex than described, since animal or plant production can have other negative impacts, 
like overexploitation of water resources and water and soil pollution, and involve an ethical dimension 
concerning animal welfare and the works of the different productive sectors. 

Keywords: Climate change, Food Options, Sustainable Development; Higher Education. 

1 INTRODUCTION  
The earth is facing a climate change process, responsible for warming certain regions of the planet while 
other are getting cooler due to the complex climate system ([1] Miller & Spoolman (2019). Even so, the 
global trend is a gradual rise in the average temperature of low atmosphere and water surfaces. It is 
true that climate change has been occurring in the planet since primordial geological times, but its 
causes were natural. The specificity of the actual climate change process is the role of human activities 
as responsible for it, which also justifies the higher rate of changes occurring worldwide.     

Normally, the most quoted human activities, responsible for climate change are related to the burning 
of fossil fuels, including transportation, industrial production, building and deforestation ([2] Kolich, 
2021). Consequently, the level of carbon dioxide (CO2), one of the greenhouse gases, is 40% higher 
than it was two centuries ago, and has been increasing particularly since the seventies of the 20th century 
due to global energy consumption acceleration ([3] The Royal Society (2020). However, other gases 
besides carbon dioxide are also implicated, such as methane (CH4), nitrous oxide (NOx), 
chlorofluorocarbons (CFCs), hydroflurocarbons (HFCs), perflurocarbons (PFCs), sulphur hexafluoride, 
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ozone at tropospheric altitudes, and even water vapour ([4] Daniel, B., Stanisstreet, M., & Boyes, E., 
2004), just to mention a few. For instance, methane can be released from landfields, rice cultivation or 
by domesticated ruminant livestock, whose number rises exponentially due to animal production; and 
nitrous oxide can be associated with transportation and agriculture mainly by the use of fertilizers. 

Animal production deserves special attention in the present research. [5] Buscemi (2018) presents a 
thorough review about the importance of meat nowadays, also stating that the number of vegetarians 
and vegans is increasing in practically all developed countries, as well as the number who cut back 
drastically on meat consumption. However, according to him, the rise of meat consumption is a 
worldwide reality and is related to the increase of purchasing power in different nations, but it can also 
be associated with certain symbolic myths and facts: it is an indicator of social mobility; it is considered 
the best source of energy, it represents the affirmation of masculinity, especially in the case of red meat. 
However, he also states how in the last few years it has also come to be recognized as a poison, 
responsible for the increase of certain diseases, death and pollution. 

However, the impact of animal production is not clearly recognized even by those who have a higher 
education level. In a study by [6] Almeida, García Fernández, & Sánchez Emeterio (2016), with primary 
pre-service teachers from Portugal and Spain, they did not recognize the high impact of livestock on 
climate change and considered other causes to be more relevant, like mobility and transport and energy 
choices. They also suggested the adoption of friendly behaviours as a good way to mitigate this problem, 
mainly associated with the 3Rs policy, highlighting the importance of recycling. Consequently, very few 
students mentioned climate change mitigation measures related to livestock production or food options. 
A study by [7] Kagawa (2007), involving English university students, also found similar results, since the 
‘green’ personal actions were related to changing purchasing habits, favouring public transport, recycling 
and saving energy and water.  

The findings of these two studies seem to indicate that, at least in the Iberian Peninsula Countries and 
the United Kingdom, the relationship between food options and climate change is not thoroughly 
explored in teacher training. And even knowing that the second study was developed more than ten 
years ago, our suspicion is that the lack of connection under discussion could also be found in other 
countries, since climate change is currently associated with other causes.  

Meat consumption is also related with deforestation and desertification (which cause climate change 
and other problems like the lost of biodiversity), high water consumption, different kinds of pollution, 
energy waste and the use of agricultural land to grow crops for animals and not for human direct 
consumption ([8] Janzen, 2011). It also has an impact on human health. Animal production uses 
antibiotics to keep animals healthy and there is scientific evidence that this use brings risks for 
consumers ([9] Pollan, 2011); obesity, certain types of cancer, cardiovascular and liver diseases, 
hypertension and diabetes can also be related to meat consumption ([10] Risk Factor Collaboration, 
2016). Even so, [11] the School of Public Healthy of the University of Harvard (n.d.) does not recommend 
the elimination of animal food, but presents fish, poultry and beans as the best forces of protein and not 
read meat, also supporting more vegetable consumption.  

Finally, meat consumption also involves an important ethical dimension, related to the consumption of 
animals. The way animals are (badly) treated in the modern processes of animal production was well 
exposed by [12] Singer (1975) in his work “Animal Liberation”. [13] Joy (2010) states how most people eat 
meat frequently without thinking about the ethical implications of their act, through a process called psychic 
numbing, which involves powerful mechanisms at both individual and social levels. These mechanisms 
can include “denial, avoidance, routinization, justification, objectification, deindividualization, 
dichotomization, rationalization, and dissociation ([13] Joy, 2010, p. 19).  It also subjects the workers to a 
chain killing process, and slaughterhouses are places covered in blood and grease ([13] Joy 2010). Even 
so, the food plants production systems can also treat the workers as slaves, as is the case of emigrants 
working in greenhouses in Portugal with low wages and precarious accommodation ([14] Moleiro, Franco, 
Gonçalves & Botelho, 2021). 

A recent article written by [15] Moskin, Plumer, Lieberman & Weingart (2019), dealing with the 
connection between food options and climate change and presenting relevant data, triggered the 
present study. According to them, one-quarter of the emission of greenhouse gases can be related to 
the food system. The food items with the largest impact are meat and dairy and with the least plant-
based food. Animal production also has an impact on deforestation, reducing the ability of plants to 
capture carbon dioxide. Cow’s milk has a higher impact than milk from plants like rice, soy, oat and 
almond, and its production also needs more land and water. 
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Another important part of their results is related to fish and other seafood. The consumption of wild 
species has a smaller impact than farmed ones (aquaculture), which can have an impact higher than 
certain types of meat, like poultry and pork. Even so, it is important to check if fishing is done in a 
sustainable way or overfishing certain species. Also, fishing big species like tuna can have more impact 
than the capture of small fish like sardines. In the relation between food options and climate change it 
is also important to state that other types of food like fish and plants are not free of impact on earth 
systems. Important as well is the origin of the different types of food - local, regional or from faraway 
countries, and the means of transport used from production to the consumer. Therefore, the correct 
assessment of the ecological impacts of each kind of food is complex and sometimes not easy to 
calculate and it could be even contrary to our expectations, as will be discussed in the conclusions of 
this paper.  

According to [15] Moskin, Plumer, Lieberman & Weingart (2019), a vegan and vegetarian diet can help 
to decrease greenhouse gases, but a reduced meat diet can impact very similarly to a vegetarian one, 
so the need to become vegan, according to them, is not an imperative.   

At the end, they state that their analysis excludes other ecological impacts of food production, like water 
and land pollution. This exclusion also reinforces the complexity of the present subject. 

2 METHODOLOGY 
The present study inquired 212 students, average age of 21.2 years old and 92.5% were female, from 
four different courses related to education of a Portuguese higher education institution, concerning the 
relationship between food options and climate change. It can be considered an exploratory one and it is 
important to state that in the curricular plans of students’ courses, environmental issues are included 
without much development and without an explicit reference to the topic under discussion. 

The questionnaire proposed by [15] Moskin, Plumer, Lieberman & Weingart (2019) was translated and 
adapted to Portuguese, and included only a part of the questions from the original version. 

The questionnaire consisted of four sections of questions: 

1 General information about the participants (age, sex, course, the year of the course attended); 
2 Multiple choice questions about the impact of animal- and plant-based food production on climate 

change, including sea food (fishing in the ocean and aquaculture production); 
3 Multiple choice questions about the diet followed in personal terms and about the one with less 

impact on climate change; 
4 Open questions about the impact of animal production on climate change and the ways to make 

meat production and/or consumption more sustainable. 

For each question, the absolute and relative frequencies for the different items were calculated, and 
their accuracy was discussed, according to the impact rank of different foods presented in the article 
already stated, and no analysis regarding sex, age or course was calculated. Since most participants 
are female, aged between 19 and 24, and their number by course very unequal, no particular analysis 
involving these variables was considered and the results are always global. 

3 RESULTS 
The results by question or groups of questions will be presented, following the order of the three parts 
of the questionnaire. 

Concerning the first part, the results for the first question, 1. From the following foods, select which one 
may have, in the course of its production, and in average terms, a greater impact on climate change and 
the second question “2. Now select the food that you would rank second in terms of its impact on climate 
change are included in Table 1. 
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Table 1. The types of foods with a highest impact and the ones with the second highest impact on climate 
change, selected by the participants, with the first and second rank calculated from the absolute and relative 

frequencies obtained. The correct rank is also included considering the following source ([15] Moskin, 
Plumer, Lieberman & Weingart, 2019). 

Types of 
food 

Highest impact 
Freq. % 

Global 
First rank 

Second highest 
Impact Freq % 

Global 
Second rank  

Correct 
rank 

Poultry 12 (5.7) 3 24 (11.3) 3 3 

Eggs 4 (1.8) 5 13 (6.1) 4 4 

Tofu 5 (2.4) 4 11 (5.2) 5 5 

Beef 166 (78.3) 1 31 (14.6) 2 1 

Pork 22 (10.4) 2 129 (60.8) 1 2 

Beans 3 (1.4) 6 4 (1.9) 6 6 

As results, 78.3% of the respondents correctly recognized the high impact of beef production, and 60.8% 
selected pork as having the second highest impact, based on the list of foods included. Different types 
of animal foods are also considered with a higher impact than plant-based foods. Even so, three students 
considered beans production as having the highest impact and four the second highest impact. Globally 
the majority of the students showed a correct idea of the impact of the foods considered in both questions 
on climate change.  

Questions number 3 and 4 were related to seafood and were: 3. In relation to seafood, which one may have, 
in the course of its production, and in average terms, a greater impact on climate change?; 4) Which one 
would rank second in terms of its greatest impact on climate change The results are included in Table 2. 

Table 2. The sea foods with a highest impact and the ones with the second highest impact on climate 
change, selected by the participants, with the first and second rank calculated from the absolute and relative 

frequencies obtained. The correct rank is also included considering the following source ([15] Moskin, 
Plumer, Lieberman & Weingart, 2019). 

Types of seafood Highest impact  
Freq. % 

Global First 
rank 

Second highest 
Impact Freq % 

Global Second 
rank  

Correct 
rank 

Farmed shrimp 24 (11.3) 4 36 (17.0) 3 1 

Wild tuna 39 (18.4) 3 75 (35.4) 1 2 

Farmed salmon 51 (24.1) 2 30 (14.2) 4 2 

Farmed mollusks 14 (6.6) 5 29 (13.7) 5 4 
Wild sardines and 
other small fish 84 (39.6) 1 42 (19.8) 2 5 

The results concerning the impact of seafood on climate change showed that the participants had 
greater difficulties in selecting the correct options. The frequencies are more balanced, which was 
considered an indicator of this difficulty. In fact, 84 (39.6%) of the students selected the capture of wild 
sardines and other small fish, precisely the kind of food with a lower impact. The capture of this kind of 
food is also considered by 42 (19.8%), the second with highest impact, what is also incorrect. Even so, 
51(24.1%) students recognized the negative impact of farmed salmon, while 39 (18.4%) that of fishing 
wild tuna. 

The next questions, 5 and 6, are related with the impacts on climate change and water consumption of 
the production of different types of milk. The questions were: 5. Which type of milk produces the greatest 
impact on climate change?; 6. Which type of milk produces the greatest water consumption? The results 
are included in Table 3. 
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Table 3. Types of milk with the highest impact on climate change and the ones with the highest impact on water 
consumption, with both ranks calculated from the absolute and relative frequencies obtained. The correct ranks 

are also included considering the following source ([15] Moskin, Plumer, Lieberman & Weingart, 2019). 

Types of 
milk 

Highest Climate 
impact Freq. % 

Global 
Rank 

Correct 
rank  

Highest Water 
Consumption Freq %  

Global 
rank 

Correct 
rank 

Rice 1 (0.5) 5 2 91  (42.9) 1 3 

Soy 15 (7.1) 2 3 33 (15.6) 3 5 

Cow 187 (82.2) 1 1 68 (32.1) 2 1 

Oat 4 (1.9) 3 4 11 (5.2) 4 4 

Almond 5 (2.4) 4 5 9 (4.2) 5 2 

The majority of the participants (187 - 82.2%) selected correctly cow’s milk production as the one with 
the highest impact on climate change, while 15 (7.1%) considered wrongly soy milk. Concerning water 
consumption, the most selected item was milk rice by 91 (42.9%) participants, maybe because the plant 
grows in water, but the correct answer was also cow’s milk. 

The second part of the questionnaire included the two following questions: 1. Which of the following 
diets do you follow in your daily life?; 2. Which of the following diets do you consider to have a LESSER 
impact on climate change? The results are included in Table 4. 

Table 4. Personal diets of the participants in their daily life, and the diets chosen with the lowest impact on climate 
change. The two ranks were calculated from the absolute and relative frequencies obtained. The correct rank is 

also included considering the following source ([15] Moskin, Plumer, Lieberman & Weingart, 2019). 

Types of diets Followed 
personally Freq. % 

Global 
Rank 

Lowest Climate 
impact Freq. %  

Global 
rank 

Lowest Climate 
impact Correct rank 

Lacto-ovo vegetarian 8 (3.8) 4 23 (10.8) 2 2 
Omnivore without any 
restrictions 149 (70.3) 1 15 (7.1) 3 5 

Vegan 2 (0.9) 5 159 (75) 1 1 

Lacto-ovo vegetarian 
and seafood 15 (7.1) 3 7 (3.3) 5 3 

Omnivore with red meat 
restriction 38 (17.9) 2 8 (3.8) 4 4 

Concerning their personal diet, most respondents said they followed an omnivorous diet without any 
restrictions (149 - 70.3%), while a much smaller percentage said that they only reduced the consumption 
of red meat (38 - 17.9%). The other types of diets, including the plant-based ones, had a very low 
incidence. Even so, 159 (75%) of the respondents recognized that a vegan diet clearly is the one with 
the lowest impact on climate change. Therefore, the main finding concerning this data is that the 
participants do not feel the need to change their diet, even knowing that their options are not the best 
for the planet. 

Finally the third part of the questionnaire included the following questions:  

1. How does livestock production contribute to climate change?; 2. Assuming that a large part of the 
world population will continue to consume meat, indicate one measure that can make the animal 
production/consumption system more sustainable. 

The results for the first question are included in Table 5. 
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Table 5. Explanations given by the participants for the impact of animal production on climate change. 

Reasons Frequency 

The release of (toxic) gases 44 – 20.8 % 

The release of greenhouse gases 27 – 12.7% 

The release of methane 31 – 14.6% 

The release of carbon dioxide 15 – 7.1% 

The pollution of industrial processes 10 – 4.7% 

The transport processes 2 – 0.9% 

The deforestation 4 – 1.9% 

The waste of water 24 – 11.3 

Inconsistent or untargeted answer 45 – 21.2% 

No answer 10 – 4.7% 

With regard to the impact of livestock production on climate change, the most frequent justification was 
the release of gases (44 – 20.8 %) or greenhouse gases (27 – 12.7%), but far fewer respondents stated 
them in a concrete way. Even so, the release of methane was mentioned by 31 – (14.6%). Also relevant 
was the wrong association of water waste with animal production and climate change. In fact, more than 
25% also gave inconsistent, untargeted or no answers. Examples of these types of answers were the 
following: “it promotes animal extinction”, “it destroys the ozone layer”, or “it improves animal 
production”. 

The measures that can make the animal production/consumption system more sustainable suggested 
by the students are presented in Table 6. 

Table 6. Measures suggested by the participants to make the animal production/ 
consumption system more sustainable. 

Measures Frequency 
Decrease of (red) meat consumption /the increase of other types of food (poultry, fish, vegetables) 107 – 50.1% 
Decrease of animal production 28 – 13.2% 
Reduction of gas emissions during the production 4 – 1.9% 
Production of artificial meat 5 – 2.4% 
Increase of meat price /reduction of the prices of other types of food 10 – 4.7 % 
Decrease of food waste 5 – 2.4% 
Increase subsistence or biological farming 14 – 6.6% 
Raising animals in the fields 9 – 4.2% 
Inconsistent or untargeted answer 14 – 6.6% 
No answer 16 – 7,5% 

The measure with a higher frequency presented by the participants to make animal production/ 
consumption system more sustainable was through the decrease of meat consumption, a solution given 
by 107 (50.1). The second most frequent measure was the decrease of animal production given by 28 
(13.2). But the most interesting ideas had lower frequencies and proposed more ecological ways of 
raising animals in a less intensive way. Also interesting is the idea of artificial meat production using 
cells instead of slaughtering animals, a possibility that will be discussed in the final conclusions. 

4 CONCLUSIONS 
Having the work of [15] Moskin, Plumer, Lieberman & Weingart (2019) as a reference, it is possible to 
conclude that the majority of the students have an idea of the greater impact of meat on climate change 
and were able to rank correctly the impact of different types of meat and dairy products. In the case of 
seafood they showed more difficulties in the assessment of the impact on climate changes of different 
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farming species and of different wild species. They also have a correct idea of the food diets with less 
impact on climate change, but their daily choice is for the diet with the greatest impact. 

Even so, the ranks presented by the quoted authors should not be considered in a deterministic way. 
As they recognize, the processes involved in the production of different foods (plants or animals), as 
well as the climate conditions where they are produced or transported can also affect their rank. They 
gave a few interesting examples: organic farms’ impact on climate can vary a lot depending where they 
are, and they are not a guarantee of a decreasing of carbon footprint; also the production of vegetables 
in a local energy-intensive heated greenhouse in the Winter in certain parts of the planet can cause 
more impact than their import from places with a hotter or temperate climate. These examples show 
how complex the present issue can be, and this complexity should always be shown in any formal 
approach of the subject. 

Also important to state is that food options should not only be made considering their impact on climate 
change. The production of different types of food can promote different forms of pollution not related to 
the temperature increase on Earth, and can have an unequal impact in different life forms or people 
from different social levels. Certain forms of production can also affect people’s health and raise ethical 
questions, related to workers and animal welfare conditions, as stated in the introduction section.  

The findings also confirm how meat is popular among the majority of the students, even knowing that 
they also succeeded in mentioning different measures to decrease its production and consumption. For 
instance, a few participants mentioned the possibility of having cultured meat in the future, what they 
called artificial meat. According to [5] Buscemi (2018) several projects in this field are already in 
implementation and it could be a reality around 2040, helping to solve many environmental problems 
and animal killing and suffering. [16] Kelliher & Clark (2015) also present a few measures to reduce 
methane emissions of the ruminants: a better breed selection of the animals, a better selection of the 
plants included in their diet, reduced animal numbers and increased productivity per animal, among 
others. But students were mostly unable to propose this kind of measures, suggesting their inclusion in 
any approach of the subject.  

To conclude, this exploratory study used a questionnaire mostly with closed questions. Therefore, more 
research is needed to better understand the reasons of the students’ selections concerning different 
types of foods and diets. Even so, it can help to inform future studies and also their inclusion in formal 
education.   
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THE APPROACH OF SOCIOSCIENTIFIC ISSUES THROUGH 
CHILDREN’S LITERATURE: A SURVEY ABOUT THE IMPORTANCE 

GIVEN BY PRE-SERVICE TEACHERS 
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Abstract 
The approach of socioscientific issues, some of them controversial, has led teachers to look for 
educational resources that help them in this task. Children’s literature has been one of these resources, 
as several books have been incorporating these issues as an important part of their content. Some 
emerging issues are those related to sexuality and parental reality, as well as the ones addressing 
environmental themes. 

The present study is part of a broader project that sought to assess the importance of children’s literature 
attributed by pre-service teachers in various dimensions. With that purpose, 92 students were inquired 
through a questionnaire, mostly female (94.6%), with an average age of 23.3 years, from two 
professional master's degrees in a Portuguese state higher education institution, which qualify for 
teaching in primary education. 

The questionnaire was administered through Google Forms and had the following three parts: 

1 Personal experience about children’s literature; 
2 Children's literature and the curriculum; 
3 Selection of works dealing with socioscientific issues. 

This paper only gives cover to the third part of the results of the questionnaire where it was asked what 
is the most correct option, the choice of works with neutral ideas or works that transmit values; and also 
what is the relevance of 14 issues that can be included in children’s literature using a Likert scale with 
5 terms (1 “Nothing Important” and 5 “Very”important”). The issues were from the following domains: 
Environment, Relationship between humans and animals, and Sexuality and Individual Options. 

As results, 85.9% of the pre-service teachers opted for works that transmit values, arguing that they 
contribute to children’s development and their education as citizens. They also considered all the issues 
relevant to be approached, selecting values 4 and 5 mostly. However, among them all, environmental 
issues were selected as “very important” by more than 79% of the respondents. Issues related to 
sexuality and individual options, although considered important, did not receive the same recognition. 
The issues that reflect the relationship between humans and animals had different trends. For instance, 
the animal welfare issue received a similar adhesion as the environmental themes, but vegetarianism 
and veganism received less support (41% of the respondents did not consider it important). The 
justifications for the different choices highlighted the importance of environmental issues nowadays; the 
themes of sexuality received less preference, given the children's age and the interest they arouse on 
them. The issues related to human relationship with animals were considered less important in 
comparative terms, as they can be addressed in later years of schooling. 

This study allowed to check the relevance attributed by pre-service teachers to various issues. In terms 
of teacher training courses, the results can call attention to the need to work the potentiality of children’s 
literature addressing different works and issues, including those that seem to be less valued by the 
students, to allow them to expand the range of choices in their professional future. 

Keywords: Children's literature; Socioscientific issues, Higher Education. 

1 INTRODUCTION 
Children’s literature for childhood, as the field of production of texts especially dedicated to children and 
young people, is a relatively recent phenomenon, although the sources of its influence can be 
considered lost in time but certainly is related to the oral tradition of storytelling, sometimes associated 
with myths, beliefs and religious rituals. Even so, [1] Reynolds (2011) places the emergence of the first 
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stories dedicated to children in the 17th century, arising from the possibility of publishing and distributing 
printed works among the population. 

Nowadays, the designation of children’s literature has been used in a non-problematic way outside the 
academic circles, with the term appearing recurrently in the media. In academic circles, this designation 
has been discussed, and sometimes even contested, based on various arguments, with emphasis on 
those that will be referred below. 

At first, it is difficult to consider children’s literature as an autonomous and well-identified field within 
literature in general and assigning to it a well-defined audience. It also includes a diversity of literary 
genres, such as poetry, short stories, novels, biographies, plays, and, obviously, children and teenagers 
do not read the same type of texts ([2] Goodwin, 2008).  

Also, some texts that were not written for the young ended to be classified in the present domain, as it 
is the case of Robinson Crusoe, by Daniel Defoe. This work had not been originally written for the young, 
but the popularity it gained among them led to the publication of several adaptations (simplifications) of 
the original, some of them profusely illustrated editions, sometimes even in the form of a picture book 
with little or no text ([3] Fishelov, 2008).  On the other hand, it should be noted that a few works written 
for a younger audience also capture the interest of adults. A good example is the interest of JK Rowling's 
Harry Potter books for the adult audience. 

Secondly, another criticism associated with the term children's literature highlights the imbalance in 
terms of power relations between the children, who read the texts, and the adults, who write, publish, 
criticize and disseminate them, and also those who mainly acquire the works ([4] Sarland, 2005). This 
situation implies that the choices made by adults do not always correspond to what children like or are 
curious to read. 

Therefore, [4] Sarland (2005) prefers the term fiction for children, and although the imbalance stated 
seems to be a fact, perhaps it is not so marked in the case of adolescents, who can at least reveal 
greater power selection in relation to what they intend to read, albeit equally (or more) permeable to the 
marketing that involves the dissemination of the works published. 

Also within the scope of children’s literature, other texts with an educational character are included, 
namely informative/didactic texts with the aim of teaching words, concepts or even grammatical 
structures, which are not in fact fiction works. 

Thus, in the present text, the term children’s literature is used in a non-problematic way given its 
generalization, although the focus is undeniably on fiction works. It is in this field that the approach of 
socio-scientific issues is much often materialized. 

1.1 Potentialities of Children’s Literature  
The growing interest in children’s literature has been the result of several factors and stems from the 
recognition of its potential for the integral development of the young, in cognitive and social terms, with 
an impact on their training as future readers. Some of these potentialities are going to be systematized 
based on ideas presented by [5] Abramovich (1997), [6] Almeida (2002) and [7] Almeida & García 
Fernández (2016), not without adding some aspects not explicitly mentioned by these authors:  

• Stimulus for creativity: both reading and listening to stories promote the imagination of the young. 
Strategies used by parents and especially by teachers, like to imagine the end of a story before 
knowing it, to imagine another end, or even to create another story using the same characters, 
further enhance this potential; 

• Development of memory and understanding: when reading or listening to stories, children retain 
details of them, articulate ideas and search for meanings. All these dimensions can be stimulated 
by teachers in activities that encourage the recall of the sequential structure of a story and the 
exploration of particular aspects of the narrative, contributing to the development of attention and 
cognitive skills. 

• Increasing the lexicon and promoting contact with a variety of contexts: reading promotes the 
acquisition of an increasingly broad and diversified vocabulary. This vocabulary can be 
increasingly rich if teachers promote children's contact with books that help them to enrich their 
lexicon and consolidate the meaning of words in the context where they are applied. The texts 
also allow contact with numerous contexts, which enrich the children’s world. 
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• Development of children socialization: if reading can be a more individual moment, in a formal 
learning context it can be a way to share ideas. This process can also take place in a family 
context, and is related to the next point. 

• It enables contact with different perspectives and values about different issues: authors convey 
values through the texts they write. These values can fit into broader perspectives or ideas, an 
aspect that will be highlighted in the next subsection. 

• Promotion of critical thinking: it occurs due to children’s interaction with the texts, which enables 
them to think, question, listen to other opinions, debate and reformulate their thinking. 

1.2 The ideology of the texts written for children 
[8] Stephens (1992) argues that writing for children usually has a purpose that goes beyond merely 
giving pleasure to them. In fact, every text carries on an ideological charge, a recognition that has gained 
relevance in recent decades and which, according to [4] Sarland (2005), has proved to be particularly 
more difficult to accept in the case of children’s literature, as a result of the idea that the texts for the 
young had a certain innocence. 

To [4] Sarland (2005), perhaps the first aspect to be discussed related to the ideology of the texts was 
the promotion of certain stereotypes related to sex, social class and ethnicity. It soon became apparent 
that many works invariably had the same types of protagonists: middle-class white boys. Also the 
presence of girls was commonly associated with the dissemination of sex traditional roles, the roles that 
boys and girls should have in a conservative society. 

Children’s literature has been used by totalitarian regimes as a form of propaganda, aimed at 
maintaining the status quo and promoting adherence to certain political ideas. [9] Cotton (2000) states 
that in countries that remained under dictatorship after World War II, as was the case of Spain, children’s 
literature was maintained under control over the content of the texts published, which prevented its 
flourishment. 

Children’s literature can convey values in different ways, from the most explicit to the most implicit and 
subtle, whether in terms of vocabulary, character choices and narrative structures. 

According to [1] Reynolds (2011), in most countries, it was only after the second half of the 20th century 
that certain realities started to be incorporated in children’s literature, including those that confronted 
children with problems of personal, social and environmental content, contradicting the idea that this 
type of literature should fit to keep children from a less positive reality. The inclusion of realistic issues 
made it possible to make children aware of situations of injustice, discuss what is right and wrong, and 
even confront them with values that are not dominant in society, in fact enhancing their critical thinking. 
And [1] Reynolds (2011) also states that there was an implicit consensus that children's books could not 
include sex, bad language or violence, which began to be broken by several contemporary authors. For 
example, why is it not relevant to address the horrors of the holocaust in a children’s book? 

Thus, in recent decades, some texts began to contradict dominant ideas in society, putting them into 
question. Some of the texts proved to be revolutionary by defending minority values in society and being 
deeply contrary to the dominant thought ([4] Sarland, 2005). 

Some of the emerging issues were related to sexuality and parental reality, such as homosexuality, 
gender inequality and single-parent families or with parents of different ethnicities and of the same sex, 
subjects unthinkable not many years ago. Also increasing was the emergence of texts addressing 
environmental issues, subordinated to what can be called ecological literature, which clearly aims to 
promote awareness of these issues among younger generations ([10] Vardell, 2019). According to [11] 
Balça & Azevedo (2017), in Portugal, texts with an environmental message began to appear after 
several intergovernmental conferences promoted by the United Nations and UNESCO, and the 25th of 
April Revolution of 1974 was also determinant to wake up the Portuguese society for subjects (almost) 
ignored during the dictatorship. 

Internationally, children’s literature seems to be increasingly “green”, given the relevance that 
environmental issues have acquired, with the help of the annual awards given to works with this thematic 
by various institutions ([12] Buell, 2014). 

The need for teachers to address socio-scientific issues in their pedagogical practice, some of them 
controversial, has led them to search educational resources that can help to achieve this task. Children’s 
literature has been one of these resources, and it is not unrelated to the fact that several works have 
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been incorporating this kind of issues, regardless of the literary genre used and the degree of 
congruence they establish with reality. This incorporation has shown that, at least in terms of the 
messages included, the distinction between literature for children and literature for adults is increasingly 
difficult, and the difference seems to stem greatly from the way texts are constructed. 

In these works, which are still in the fiction field, scientific concepts are usually included, which can 
enrich the lexicon of children and their scientific knowledge, favoring a deeper understanding of them, 
since they are explored in a context not directly associated with science teaching, but in a different and 
more playful context. On the other hand, this connection between scientific and literary languages also 
allows for a more complete analysis of the books to be worked on and enhances interdisciplinary and 
integrated approaches to curricular subjects. 

Regarding the effectiveness of the works with emerging socio scientific issues in society and their impact 
on children's knowledge and ideas, the results of two studies carried out in Portugal are presented. A 
case study by [13] Lopes (2021), with primary school children, showed that the didactic approach of a 
children's literature book centered on animals captivity conditions in zoos had contributed to increase 
their scientific knowledge about animals. However, the exploration of the book was less effective in 
raising awareness for the problem of animals in captivity. But the children, before its exploration, already 
expressed a critical position about this issue, which puts the result obtained into perspective. [14] 
Almeida & Strecht-Ribeiro (2013) developed a study that sought to check the impact of the approach of 
three books of children’s literature, explored over five months with various classes of the 3rd and 4th 
years of schooling (children aged between 8 and 10 years), in relation to the following aspects: i) 
appropriation by humans of the planet and consequent expulsion and extinction of other species; ii) 
confinement of animals in zoos and in cages in the domestic environment. The results obtained indicate 
that the works contributed to a greater awareness in children about the negative impact of human 
activities on other species. They were also more critical at the end of the intervention in relation to 
keeping animals in captivity, particularly in the case of wild animals. 

2 METHODOLOGY 
The present study is part of a broader project that seeks to assess the importance attributed by primary 
pre-school teachers to children’s literature in various dimensions, as well as to promote their contact 
with strategies to explore works that deal with relevant socio-scientific issues in articulation with mother 
tongue curricular content.  

For the assessment mentioned above, 92 students from two professionalizing master's degrees for 
primary school attending a state Portuguese higher education institution were surveyed. The 
respondents were mostly female (94.6%), with an average age of 23.3 years. It should be noted that the 
inquiry process took place at the beginning of their first year in their courses; during their second year, 
a curricular unit centered on the design of interdisciplinary approaches involving Science and Mother 
tongue is part of the curricular plan of their courses, where children’s literature is a main subject. 
Therefore, the results of the present study will inform a few future options concerning the planning of 
this curricular unit.   

The survey was administered through Google Forms and consisted of three parts inquiring about the 
following dimensions: i) Personal experience about children’s literature; ii) Children's literature and its 
importance in the curriculum; iii) Importance of approaching texts dealing with socio-scientific issues. 

In the present text, only the results of the third part will be included. In order to obtain the respondents' 
opinion on this matter, the questions included were the following: i) What is the most correct option in 
the course of choosing children's literature books to address in a formal learning context, works with 
neutral ideas or works that transmit values?; ii) What is the relevance of including the following 14 issues 
(please check them in next paragraph) in children’s literature? Use to express your opinion a Likert scale 
with 5 terms, in which 1 corresponds to “Not at all important” and 5 to “Very important”? 

The issues were from the following domains: Environment (Global warming, Pollution, Waste and 3Rs 
policy, Extinction of species, Environmental conservation), Relationship between humans and animals 
(Animal welfare, Vegetarianism and veganism, Animal production, Cultural Manifestations with Animals, 
Unpopular Animals, Zoos and other parks), and Sexuality and Individual Options (Sexual Orientations, 
Contraception and Family Planning, Drug Use). 

1479



 

 

According to [15] Lloro-Bidart & Banschbach (2019), the issues involving the relationship between 
human beings and animals can be considered part of the environmental issues, but the separation of 
these two domains intended to better identify the positioning of the future teachers. 

The use of the Google Forms allowed respondents to have phased access to the different questions, 
which prevented them from knowing the overall content of the questionnaire. The questionnaire was 
validated by two higher education teachers and two primary teachers concerning its structure (sequence 
of blocks of questions) and content (relevance of the questions included and their formulation). The final 
version incorporated the experts' suggestions. 

Data processing focused on calculating the absolute and relative frequencies of each question, which 
allowed a comparative analysis. 

3 RESULTS 
When choosing children’s literature books, 85.9% of the pre-service teachers opted for works that transmit 
values, arguing that they contribute to children’s integral development and their education as citizens. Even 
so, 14.1% considered it preferable to select texts with neutral ideas, which clearly seems to be an 
impossibility given to what was exposed in the introduction section. The main justifications in this case 
were related to the need to choose works that essentially stimulate the acquisition of knowledge and 
children’s creativity, considering also that the values accepted by people may be different. 

The importance given by pre-service teachers to the presence of different socio-scientific issues in 
children’s literature books is systematized in table 1. 

Table 1. The importance given by the respondents to the inclusion of different socio scientific issues in 
children’s literature books. Absolute and relative frequencies (%) by issues are included and the adopted 

scale was from 1 (not important) to 5 (very important). 

Issues 1 2 3 4 5 
Environment 

Global warming - - 3 (3.3) 16 (17.4) 73 (79.3) 

Pollution - - 1 (1.1) 15 (16.3) 76 (82.6) 

Waste and 3Rs policy - - 1 (1.1) 11 (12) 80 (87.0) 

Species extinction - - 2 (2.2) 17 (18.5) 73 (79.3) 

Environmental conservation - - 3 (3.3) 8 (8.7) 81 (88.0) 
Relationship between humans and animals 

Animal welfare - - 1 (1.1) 18 (19.6) 73 (79.3) 

Vegetarianism and veganism 5 (5.4) 5 (5.4) 28 (30.4) 30 (32.6) 24 (26.1) 

Animal production 1 (1.1) 1 (1.1) 14 (15.2) 37 (40.2) 39 (42.4) 

Cultural events with animals 6 (6.5) 4 (4.3) 26 (28.3) 21 (22.8) 35 (38.0) 

Animals with bad reputation 6 (6.5) 3 (3.3) 27 (29.3) 26 (28.3) 30 (32.6) 

Zoos and other thematic parks  1 (1.1) 2 (2.2) 18 (19.6) 39 (42.4) 32 (34.8) 
Sexuality and Individual options 

Sexual orientations 3 (3.3) 3 (3.3) 9 (9.8) 20 (21.7) 57 (62) 

Contraception and familiar planning 3 (3.3) 7 (7.6) 6 (6.5) 23 (25) 53 (57.6) 

Drugs consumption 2 (2.2) 5 (5.4) 10 (10.9) 21 (22.8) 54 (58.7) 

The pre service teachers inquired considered all the issues relevant and important to be included in 
children’s literature books, selecting mostly 4 and 5 in the scale. However, environmental issues were 
the most highlighted and were selected as “very important” by more than 79% of the respondents. Issues 
related to sexuality and individual options, although considered important, did not receive the same 
recognition. The issues concerning the relationship between humans and animals had more discrepant 
results. The animal welfare issue received a similar adhesion to the environmental issues, but the more 
specific themes received less support. This was the case of vegetarianism and veganism (close to 41% 
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of the respondents do not consider it important); also, the issue of animals with bad reputation does not 
capture the enthusiasm of 41.2% of the respondents. The justifications that reflect the degree of 
importance attributed to the different issues tend to recognize the actuality of the environmental issues 
and the need for their approach, if we want to contribute to a better world. The sexuality related issues 
are looked at with greater caution, given children's age and the interest they arouse in them. The issues 
about the interaction between humans and other animals were considered less important in comparative 
terms, since they may be addressed later, in the following years of schooling. 

4 CONCLUSIONS 
The present study allowed checking the relevance attributed by future teachers to various socio scientific 
issues that have been included in children’s literature books. It also allowed having an idea about the 
issues that they may favor in their professional future, even knowing that they are just starting their 
professional training and that their present ideas can also change along the two years course they are 
attending. It also allowed to check that the majority of the students is aware that texts for children convey 
certain types of values and are not ideologically neutral. Even so, a non-irrelevant percentage 
considered the opposite. 

However, and since children’s literature will be addressed in the second year of their training course, 
the data obtained can also help to define priorities in the approach of the curricular unit that they will 
experience next year. The results can also help teachers from other institutions who work in the field of 
children’s literature in approaching this subject. 

Thus, in terms of teacher training courses, the results suggest the inclusion of the following topics: 

a) Identification of the values transmitted in different texts. 
The selection of works (texts) with conservative ideas and texts with ideas that break with 
dominant views in society may be a way to make students aware that texts carried on different 
values, explicitly or implicitly. In terms of gender stereotypes, [1] Reynolds (2011) suggests the 
approach of texts written by the English writer Enid Blyton, where this dimension becomes 
evident. But concerning other subjects, it will not be difficult for teachers to find works that explore 
conservative ideas. For example, the book from Gilbert Delahaye and Marcel Marlier entitled 
“Martine va au zoo” (original in French and translated in several languages), is a good example 
of the dissemination of conservative values concerning animals in captivity, since the authors 
explore the happiness of the different animals in a place where they can be seen by people and 
contribute to children’s joy. 

b) Identification of the strategies used by writers to convey a certain ideological approach. 
The exploration of this dimension is very important, and it completes the previous approach. [6] 
Almeida (2002) emphasizes in this analysis the need to take into account the choice and 
characterization of the characters, the stylistic resources used, and the interpretation of 
illustrations when they exist, among other aspects. Also [16] Nicholson (2008) points out that 
books with no or little text and practically no illustrations do not have to be for preschool children, 
and the interpretation of illustrations can require an appreciable cognitive effort and contribute to 
transmit a certain ideological position. 

c) Selection of quality children’s literature works which address different socio scientific issues 
This selection should cover works with very different issues, including those less valued by the 
pre service teachers in the present study, allowing them to expand their range of choices in their 
professional future. Since works that address the issue of vegetarianism and veganism were not 
considered particularly important, Dav Pilkey’s work entitled “Twas the Night Before 
Thanksgiving” stands out as a good example, since the author addresses the consumption of 
turkey at Christmas in a particularly interesting way. 

d) Approach of didactic strategies which can promote critical thinking. 
Literature can contribute to the development of the child's personality by helping them to create 
their own conceptions about the reality in which they live, reflecting on their social role, and 
building autonomous and critical citizens. According to [17] Gadotti (2004), “to develop, from an 
early age, the ability to think critically and autonomously, and to develop the ability of each person 
to make their own decisions, is a fundamental role of education for citizenship” (p.30). 
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The use of works that contain socio scientific controversial issues is certainly a relevant way to achieve 
this aim, but it is always important to discuss with children different perspectives or positions for a given 
subject. Only this way will children be able to form a well-founded opinion that does not reflect any 
process of indoctrination.  

Even so, it is important to be aware that readers do not autonomously and uncritically adhere to the 
values present in a text, even in the case of children. [18] Eco (1981) points out that any reader has 
three options; i) adherence to the text's ideology; ii) mobilization of its ideological framework, producing 
a different meaning and  ignoring the author's intention; iii) questioning the ideas presented in order to 
reveal the underlying ideology. Consequently, this third option requires, in fact, the development of 
critical thinking skills, which need to be worked on by teachers in a systematic way. 

In the present text some ideas related to the importance of including children’s literature in formal 
education were discussed. And although [1] Reynolds (2011) considers that the impact of children’s 
literature in terms of cognitive and social development of the young is largely unknown, this fact only 
shows the importance of the topic under discussion and the need for further educational research.. 
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PREPARES CONTENT TEACHERS TO TEACH ENGLISH LEARNERS 
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Abstract 
This paper describes a teacher preparation program in the United States designed to train content 
teachers to use evidence-based strategies to reduce the achievement gap for English Learners 
(ELs).  Research results revealed that program participants believed the program was beneficial to 
themselves, their EL students, and their building/district. 

Keywords: English Learners, Teacher Preparation Programs, TESOL. 

1 INTRODUCTION 
Schools in the United States (US) today are becoming more and more ethnically and linguistically 
diverse than they were in the past. For example, English learners (ELs) are the fastest growing segment 
of students in the K-12 schools [1]. In 1990, there were one in 20 ELs in public schools compared to one 
in nine in 2017 or 4.6 million students [2]. ELs attend 76% of all US public schools throughout the US. 
[3]. Today ELs come to the US mostly from Latin America and Asia where they have experienced 
interrupted schooling, political oppression, and poverty ([4], [5]). These challenging circumstances 
require teachers of ELs to be well prepared to teach them and to address their significant needs [6]. 
In the past it was common practice to place ELs in classes or programs with English as a second 
language (ESL) teachers or bilingual teachers with specialized training in second language development 
and pedagogy until they were proficient enough in English to be able to handle instruction in English. 
However, today due to various circumstances including the No Child Left Behind Act of 2001, they are 
now placed in mainstream classes with teachers lacking adequate preparation to teach them [5]. 

The main reason content (also called mainstream) teachers find themselves unprepared to teach ELs 
is because teacher preparation programs have not adequately addressed the trend for mainstreaming 
ELs and have not prioritized the training of content teachers to teach ELs ([6], [7]). There is serious need 
for content teachers to be prepared to teach ELs, particularly because ELs spend most the instructional 
day in schools with them. 

As Villegas (2018, p.132) points out, “The lack of preparation for teaching ELLs reported by many 
mainstream teachers has profound implications for the academic outcomes and future life chances of 
these students. Because ELLs are simultaneously learning the English language and academic content 
taught in English, they need teachers who are adept at making subject matter comprehensible and 
meaningful to them while also supporting their development of proficiency in English. When teachers 
lack the knowledge and pedagogical skills this task demands, ELLs are positioned at a decided 
disadvantage in learning.” [8] 

The lack of preparedness of content teachers to teach ELs has significant negative consequences on 
the life of these students. Often when these teachers do not have the confidence to teach ELs, they 
place this responsibility on the shoulders of ESL and bilingual teachers because they view them as 
having the expertise to teach them. This often results in teachers making little effort to scaffold instruction 
so that these students successfully learn [8]. 

Another serious consequence of content teachers’ lack of preparedness to teach linguistically diverse 
students is the tendency for them to have deficit views of these students [7]. They form negative views in 
ELs’ ability to achieve and ultimately stifle their learning [9]. The results of this negative attitude towards 
linguistic minorities could be poor academic achievement and future problems with employment [7].   

Schools in the United States are often the first point of contact for children from immigrant families as 
they acculturate into American society [10]. Many US schools face a major influx of English Learners 
(ELs), who often encounter stressors, such as loss of identity, discrimination, and the conflicts of values 
and beliefs [11]. Since Every Student Succeeds Act (ESSA) replaced the Bilingual Education Act, 
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emphasis on inclusion of ELs in regular content area classrooms has increased. Research indicates, 
however, that well after ELs master the ability to converse and read in English, they still need significant 
help in the more complex, cognitively demanding academic language encountered in mathematics, 
science, social studies, and other content area classes [12]. If mathematics and science teachers are 
not equipped to help them complete the longer process of acquiring what Cummins [12] calls Cognitive 
Academic Language Proficiency (CALP) in those disciplines, they will have a more difficult time than 
their peers in mastering those subjects. The connection between culture, language and learning is 
critical. This is particularly imperative for teachers who are predominantly white and have limited 
experiences teaching EL students in high population EL communities.  

In an effort to meet today’s critical need to prepare teachers to accelerate the language development 
and academic achievement of English learners (ELs), The University of Akron has redesigned its TESOL 
program from preparing TESOL teachers who work solely with ELs to preparing content teachers, to 
effectively teach English learners and help them meet the Common Core State Standards. The strengths 
of this program are that it balances theory and practice, has a sequence of courses that build on each 
other, uses the Sheltered Instruction Observation Protocol (SIOP) model as a framework that is threaded 
throughout the entire program, and emphasizes the academic language. The research study that is 
described in this paper was conducted through a federal grant from the US Department of Education. 
The purpose of this study was to explore the effectiveness of our redesigned TESOL program with 
content teacher instruction as measured by the SIOP model. Two research goals guided this research: 

1 Improved instructional practice of participating teachers 
2 Improved student achievement of EL students of participating teachers 

2 METHODOLOGY 
The data were collected by a National Professional Development grant funded by the US Department 
of Education whose purpose was to prepare teachers to use highly effective, evidence-based practices 
with English learners in their classrooms. This paper discusses data collected on the first cohort in the 
five-year grant. The cohort of teachers described in this paper consisted of 24 teachers who were 
teaching in six school districts in Northeast Ohio. Three of the districts were in large urban cities and 
three of them were in small cities. Most of the teachers were mainstream teachers. The elementary 
teachers were generalists and the secondary teachers were specialists in at least one content area. 
Sixteen of the teachers taught grades pre-school to sixth grade. Most of them had limited previous 
preparation in best practices for teaching ELs. 

2.1 Research Goal 1 
In response to research goal 1, the following quantitative and qualitative data were collected from 
participating teachers: (a) pre and post surveys to assess changes in the participants’’ perceived 
effectiveness following program participation and (b) a post-survey containing questions regarding 
program outcomes that the instruction provided, skill acquisition, confidence, overall impact, and 
impressions.  

In response to the above research questions, participants were asked to indicate their level of agreement 
on a series of statements about the federally funded program and its effects on their educational 
practice. The following 6-point Likert scale was used: 1=Strongly Disagree; 2=Moderately Disagree; 
3=Slightly Disagree; 4=Slightly Agree; 5=Moderately Agree; 6=Strongly Agree. Means were computed 
on each item. The range of means was 1 to 6, with higher means representing higher agreement with 
the item. On both the pre-survey and the post-survey, participants were presented with a list of 
skills/abilities and given the following prompt, “As of today, to what extent do you agree you are effective 
at the following.” Participants rated each item on the following 6-point Likert scale shared above. Ratings 
were compared to evaluate improvement from pre- to post-program using a paired-samples t-test 
analysis.  To be included in each analysis, participants had to provide responses on both the pre-survey 
and post-survey. 

The post-survey contained questions regarding program outcomes, including questions related to the 
program and instruction provided, skill acquisition, confidence, and overall impact and impressions.  In 
addition, there were 11 items related to teacher effectiveness that were included on both the pre-survey 
and post-survey in order to assess changes in perceived effectiveness following program participation.  
All 25 students participated in the pre-survey while 19 participated in the post-survey. 
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2.2 Research Goal 2 
In response to research goal 2, the following data was collected (a) OELPA scores of EL students among 
teacher participating in the program were compared to EL students of those not participating in the program 
and (b) when compared to EL students of non-participating teachers, did EL students of participating teachers 
demonstrate differential academic growth over the course of the school year, as measured by the Measures 
of Academic Progress (MAP). 

The student achievement analyses were driven by the following evaluation question: Do EL students 
who are taught by federally funded teachers perform better than EL students taught by non-funded 
teachers? To answer this question, districts provided various assessment data for all of their EL students 
grades K-6, since the project this year focused on elementary education.  

Each student was identified as either a funded student (i.e., the student was taught by a funded teacher) 
or a non-funded student (i.e., the student was not taught by a funded teacher).   

Table 1 below presents the number of students at each grade level. 

Table 1.  Number of EL Students at Each Grade Level.  

Grade Level Funded Students Non-Funded 
Students Total 

KG 53 467 520 
1 22 496 518 
2 22 474 496 
3 10 467 477 
4 39 435 474 
5 32 321 353 
6 85 264 349 

Total 883 4718 5601 

To address research question 2(a), analyses of covariance (ANCOVA) were performed on OELPA data 
collected.   

In this research, EL students who had funded teachers were compared to those EL students who did 
not have funded teachers.  These two groups of students were compared on each of the four OELPA 
scales (Reading, Listening, Writing, Speaking).  In order to account for potential initial differences 
between the two groups, the previous year’s OELPA scales were controlled, i.e., used as covariates.  
Thus, funded students (those who had funded teachers) were compared with non-funded students 
(those who did not have funded teachers). This procedure controlled for initial group differences. 

To address research question 2(b), repeated measures analyses of variance (RPMS ANOVA) were 
performed. The analyses conducted for this evaluation were 2-way RPMS ANOVA, which examine 
differential growth between two groups over time on the same measure. The purpose of conducting the 
RPMS ANOVAs was to determine if funded students grew at a different rate than non-funded students 
regardless of actual mean scores. RPMS ANOVA was used to examine group differences on rate of 
growth over the 2018/2019 school year using the Measures of Academic Progress (MAP) scores. 

3 RESULTS 

3.1 Research Goal 1 
1(a) With regards to the pre- and post- survey, for every item, the mean rating on the post-survey was 
significantly greater than on the pre-survey. This indicates that overall, teachers perceived a greater level 
of skill/ability following their participation in the program. Most notably, teachers indicated the greatest level 
of improvement in their perceived effectiveness at communicating with their EL students’ families. The 
next greatest level of improvement in their perceived effectiveness was teaching ELs strategies for learning 
success. The third greatest level of improvement was their perceived ability to deliver effective lessons for 
both the content and language standards. These results provide strong evidence regarding the 
effectiveness of the program related to participant skills.  
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Table 2 presents the results in descending order of t-values. At times, the largest t-values do not 
represent the largest pre-post differences due to the algebra behind a t-test; thus, the reader is 
encouraged to also examine the pre-post differences.   

Table 2. Results of paired t-tests for skill/ability improvement from pre- to post-program. 

As of today, to what extent do you agree you are effective at the following: 

Skill/Ability Pre-survey 
Mean (SD) 

Post-survey 
Mean (SD) t N 

Providing opportunities for my ELs to practice and apply 
lessons they have learned 

4.28 
(0.75) 

5.33 
(0.59) 8.30*** 18 

Teaching ELs strategies for learning success 4.12 
(0.70) 

5.35 
(0.61) 6.77*** 17 

Delivering effective lessons for both the content and language 
standards 

4.22 
(0.81) 

5.39 
(0.61) 6.30*** 18 

Reviewing and assessing knowledge and skills related to 
language and content standards 

4.28 
(0.83) 

5.39 
(0.61) 6.22*** 18 

Enhancing interactions with all my ELs 4.17 
(0.77) 

5.28 
(0.58) 5.66*** 18 

Two-way communication with ELs’ families 4.00 
(1.03) 

5.33 
(0.49) 5.50*** 18 

Using a variety of instructional strategies with ELs 4.39 
(0.78) 

5.39 
(0.70) 4.37*** 18 

Building background knowledge to prepare students to learn 
new concepts 

4.39 
(1.04) 

5.44 
(0.51) 3.56** 18 

Overcoming language barriers 4.12 
(0.99) 

5.00 
(0.61) 2.87* 17 

Overcoming cultural barriers 4.61 
(1.04) 

5.39 
(0.50) 2.83* 18 

Preparing EL students for learning 4.67 
(0.84) 

5.28 
(0.67) 2.83* 18 

*p<.05 
**p < .01 
***p < .001 

1(b) Responses to most of the post survey items were very positive, with mean scores indicating a level 
between Moderately and Strongly Agree.   These findings speak to the positive effect of the program 
from the perspective of participants. However, three of the twelve statements had responses that 
indicated some challenge.  The item that stated, “The program allowed me to build the skills I anticipated 
prior to the training,” had a mean score slightly below the “Moderately Agree” level.   In addition, two 
participants slightly disagreed to the item that stated, “Generally, this program reflected an 
understanding of my role as a teacher.”  The most challenging area was reflected in the responses given 
to the item that stated, “The amount and difficulty of work was appropriate for graduate-level courses.”   
This was the lowest rated item.  The mean rating of this item was between the “Slightly Disagree and 
“Slightly Agree” range, with 37% of participants rating this statement with some level of disagreement.  
Participants agreed most strongly to the statement, “I feel more comfortable working with ELs as a result 
of my program participation.”  They also agreed strongly to the statement, “I believe I am more effective 
at teaching English Learners (ELs) than I was before the program.”  In addition, participants also agreed 
that they learned skills in the program they can apply to working with ELs. Examining the post-survey 
results as a whole, we find an overall positive effect on program outcomes.  However, we also find some 
opportunities for improvement.  Specifically, participants’ comments suggest that a re-examination and 
possible modification are needed regarding coursework in terms of both the amount and difficulty, 
especially in the linguistics class.  
Table 2 presents the response distributions for the survey items arranged from strongest agreement to 
weakest agreement according to the means.  (In the event of equal means, the item with the smaller 
standard deviation was listed first.)  
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Table 3. Response distributions for program outcomes. 

Statement 

Percentage (n=19) 
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I feel more comfortable working with ELs as a result of my 
program participation. 0.0 0.0 0.0 15.8 31.6 52.6 5.37 

I believe I am more effective at teaching English Learners (ELs) 
than I was before the program. 0.0 0.0 0.0 10.5 57.9 31.6 5.21 

Instructors shared resources that were helpful to me and to the 
students with whom I work. 0.0 0.0 0.0 15.8 52.6 31.6 5.16 

I learned valuable skills in the program that I can apply to 
working with my ELs. 0.0 0.0 0.0 21.1 42.1 36.8 5.16 

My administrators have more confidence in my skills to meet 
ELs’ needs following my program participation. 0.0 0.0 0.0 21.1 42.1 36.8 5.16 

I can apply skills I have acquired through this program to my 
classroom. 0.0 0.0 0.0 26.3 42.1 31.6 5.05 

I have increased my ability in identifying other potential barriers 
to working with my ELs. 0.0 0.0 0.0 26.3 42.1 31.6 5.05 

I am more confident in my ability to solve problems related to the 
needs of my ELs. 0.0 0.0 0.0 26.3 42.1 31.6 5.05 

Generally, this program reflected an understanding of my role as 
a teacher. 0.0 0.0 10.5 5.3 52.6 31.6 5.05 

The instructors were able to provide helpful insight and solutions 
to problems I encounter with my ELs. 0.0 0.0 0.0 21.1 52.6 26.3 5.05 

The program allowed me to build the skills I anticipated prior to 
the training. 0.0 0.0 5.3 21.1 52.6 21.1 4.89 

The amount and difficulty of work was appropriate for graduate-
level courses. 0.0 31.6 5.3 15.8 42.1 5.3 3.84 

3.2 Research Goal 2 
2(a) EL students who were taught by teachers who participated in the funded program significantly 
outperformed their counterparts in only a few specific cases.  However, they did tend to show higher 
academic achievement and greater growth than the non-funded students in almost every instance. 
Controlling for previous differences, it was found that the funded students in the second grade scored 
significantly higher than the non-funded students on three of the four OELPA subscales:  Reading, 
Listening, and Speaking.  Sixth grade funded students also scored higher than the non-funded students 
on Listening and Speaking.  Finally, fifth grade funded students scored higher on Writing. 

Table 4.  OELPA adjusted means on Reading. 

Grade Funded Group Non-Funded Group Significance 
First 534.10 (n=54) 533.01 (n=342) NS 

Second 508.48 (n=46) 494.95 (n=296) p<.05 

Third 529.44 (n=33) 540.78 (n=218) NS 
Fourth 512.55 (n=35) 500.58 (n=272) p<.10 

Fifth 525.05 (n=40) 517.31 (n=240) NS 

Sixth 509.85 (n=45) 506.74 (n=245) NS 
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Table 5.  OELPA adjusted means on Listening. 

Grade  Funded Group Non- Funded Group Significance 
First 546.17 (n=54) 544.33 (n=345) NS 
Second 529.16 (n=47) 515.73 (n=307) p<.05 
Third 536.92 (n=33) 547.74 (n=231) NS 
Fourth 513.43 (n=35) 499.75 (n=284) p<.10 
Fifth 524.56 (n=40) 518.60 (n=250) NS 
Sixth 522.83 (n=48) 507.87 (n=254) p<.05 

 Table 6.  OELPA adjusted means on Writing.  

Grade Funded Group Non- Funded Group Significance 
First 527.74 (n=54) 530.46 (n=341) NS 
Second 497.20 (n=46) 492.85 (n=297) NS 
Third 530.93 (n=33) 537.16 (n=220) NS 
Fourth 501.95 (n=35) 495.38 (n=273) NS 
Fifth 527.31 (n=40) 510.81 (n=241) p<.05 
Sixth 504.74 (n=45) 497.22 (n=247) NS 

Table 7.  OELPA adjusted means on Speaking.  

Grade  Funded Group Non- Funded Group Significance 
First 570.98 (n=54) 567.88 (n=339) NS 
Second 539.06 (n=46) 520.12 (n=296) p<.01 
Third 561.64 (n=33) 562.46 (n=222) NS 
Fourth 527.62 (n=35) 527.32 (n=273) NS 
Fifth 545.31 (n=40) 538.84 (n=247) NS 
Sixth 550.36 (n=45) 535.26 (n=251) p<.05 

2(b) Examining students’ MAP performance on reading and math achievement across the school year 
revealed that in every instance, both groups combined significantly improved from fall to spring.  
However, there were only two instances in which the funded group grew at a significantly faster rate 
than the non-funded group:  Grade 2 Reading and Grade 3 Math.  An interesting trend was that the 
funded students tended to show greater growth in Grades 1 and 4 Reading and Math and Grade 5 
Reading, but these findings were not statistically significant.  Furthermore, the non-funded students 
showed greater (but nonsignificant) growth in Grade 2 Math and Grade 3 Reading. 

4 CONCLUSION 
In conclusion, the post-survey highlights the positive opinions of participants. Participants agreed that 
the program was beneficial to themselves, their EL students, and their building/district. Further, teachers 
indicated an increased level of ability in effectively working with EL students.  Participants gave 
examples of program elements they have been able to apply to their classrooms.  The greatest challenge 
for participating teachers was the amount of coursework, which they found impractical.  Comparisons 
on specific skills related to teaching and working with ELs and their families showed significant perceived 
improvement on every skill following participation in the funded program.   
There is some, but not overwhelming, evidence of the effectiveness of the funded program on EL student 
achievement as measured by the OELPA and MAP.  Other reports submitted by these evaluators have 
demonstrated the benefits of the funded program on teacher confidence, instructional techniques, and 
teacher perceptions of benefits to EL students. 

The data collected has practical implications for content relevant design of teacher professional 
development. Teachers must recognize the different linguistic, cultural, and experiential backgrounds of 
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students; moreover, they must view such differences as assets. In effect, K12 educators need to create 
an avenue for ELs to access their own funds of knowledge while maintaining their cultural identity and 
succeeding. 
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Abstract 
At present, it is said that we are living in the knowledge economy, where the functions carried out by 
Higher Education Institutions (HEI) and Research Centers (RC) acquire great relevance since in these 
the generation of frontier knowledge is one of the substantive activities [1] [2] [3]. The knowledge 
generation is mainly observed in two intangible products which are:  scientific articles and intellectual 
property rights (Copyright and Industrial Property in all its legal forms). 

From the late 1970s, and more specifically since the first half of the 1980S, a worldwide movement has 
been observed that explicitly seeks the commercialization of the knowledge generated in HEIs and 
research centers (RC) [2] [4] [5] [6]. 

Accordingly, public policy in Mexico has directed HEIs and CIs towards the generation of industrial 
property that can be inserted as solutions in the productive and social sectors, placing in a space the 
research function of HEIs and RCs having a vision of creating applied, directed, and marketable science 
[7] [8] [2] [4] [9] [10] [11] [12] [13] [14] [15]. 

The generation of intangible assets of intellectual property is an unprecedented commercial potential in 
these institutions however, it does not guarantee that the productive sector is interested in these 
intangibles due to a disconnection of the academic sector with the business sector. 

Even though Science and Technology Law was modified in 2015, seeking to establish the regulatory 
conditions to promote the generation of technology-based scientific ventures through the creation of 
companies (Start-up, Spin-off) and technology transfers to the productive sectors and/or social, this 
activity has not managed to take off in IES and RCs [16] [17]. 

This work proposes a methodology to help institutions value their intangible assets, using different tools 
to calculate the commercial potential of the industrial protections. Subsequently, a roadmap of the 
maturation stages of these developments will be determined, classifying those that have better 
commercial potential. This classification will take as a basis on the productive vocations of the State of 
the first instance and the calculated market potential. 

Keywords: Transfer Technology, Innovation, Patents, methodology. 

1 INTRODUCTION  
Technology-driven economic growth benefits directly or indirectly industrial, regional, and national 
budgets [18]. The generation of knowledge and technological development, as a crucial vector of 
economic development, is closely related to academic institutions (higher education institutions and 
research centers). As a result, that the innovation ecosystems of the regions support the research and 
development carried out by Higher Education Institutions (HEI) and Research Centers (RC). 

Therefore, university-industry (U – I) collaborations have aroused substantial interest as a source of 
knowledge production and new technological advances, promoting the economic and innovative 
competitiveness of the regions [19] [20]. This interest stems from three sets of arguments. The first 
argument concerns quantity: Industrial partners are increasingly engaging in collaborative activities with 
academic institutions to obtain cutting-edge R&D, insights, and leverage their research and product 
development capabilities [21].  

Second, concerning quality, university, and industry collaboration partners face challenges in the 
successful management of their inter-organizational innovation processes and associated, relational 
and institutional dependencies [22] [23] [24]. Third, policymakers increasingly praise U – I collaborations 
as a tool to address economic and social challenges through novel means [25] [26]. 
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Currently, the academy is expected to contribute new impulses for the development of technological 
and social innovation by transferring research results to other stakeholders in the innovation system. 
However, organizational changes are required in the management of research, starting internally with 
continuous improvement processes to be able to respond efficiently to the demands of society. 

Policy decision-makers have identified the key role of technology and knowledge transfer (TKT) in addressing 
this complexity and promoting and enhancing innovation capacity, as well as the economic growth of a 
national innovation system [27]. Therefore, academia is politically expected to contribute new impulses for 
the development of technological and social innovation by transferring research to other stakeholders in the 
innovation system. For example, (TKT) in the form of academic spin-offs allows academics to extend their 
economic and social impact beyond the research system [28]. Consequently, (TKT) and the 
commercialization of science have become essential for academic institutions in recent years and are 
increasingly valued by government, public policies, and financing schemes [29] [30] [31] [32]. 

2 METHODOLOGY 
In the new era of the knowledge economy, the development of productive, technological, and innovative 
are transcendental for any country. The generation of economically useful innovations and knowledge 
occurs in a context of agglomerations, in a local and regional framework where the interaction of 
productive agents occurs naturally at the same time as interacting with the global agents. 

Universities and research centers play a very important role as agents of economic and social 
development, from the second half of the 20th century the importance of knowledge is one of the crucial 
factors that act as a motor of economic and social development, in a way that society has been 
increasing the perception of the role of the university and its tasks, but also the level of demand regarding 
them. 

In several studies, it has been argued that those countries and regions with the greatest capacities for 
learning and innovation are those that manage to insert themselves more successfully into the global 
economy, as well as generate greater growth. 

As universities and public research centers have increased their capacity to generate new knowledge, 
both in quantity and quality, the demand for a return, has increased, for the benefit of society that makes 
research possible, mostly through public budgets for this purpose. 

The transfer of technology and knowledge is an instrument of innovation, one of the ways by which 
public R&D is transferred to the market, giving rise to new products or services or the improvement of 
existing ones. In other words, technology transfer is one of the sources of business innovation. 

As a result, universities and/or research centers (RC) must know and understand the type of science 
that is developed and at the same time, they must know the characteristics and needs of the social and 
productive sectors, to deliver the value of the make of universities and research centers. 

2.1 Research hypotheses or assumptions 
The internal and external interaction proposal can be carried out methodologically and systematically 
through appropriate business models, to promote technology transfer to the social and/or productive 
sectors. 

2.2 General Objective and Specific Objectives 
Propose a methodology for identifying scientific and/or technological development projects with 
commercialization potential through ad-hoc technology transfer mechanisms. 

1 Inquire into the research results and/or industrial protection applications published by the 
institution's researchers. 

2 Classify the results in an external framework of applications by sector, selecting those that present 
the highest level of development by assessing the level of technological maturity TRL. 

2.3 Methodological framework 
This proposal is methodologically based on the development of three axes.  From our own experience 
a series of obstacles have been identified that can slow down the technology transfer processes by 
Universities and Research Centers, which in summary we classify as three factors: 
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• In-side: non-standardized processes by the academic and administrative areas of universities 
and research centers, which cause negative effects on researchers and on those who have a 
commercial interest in any technology developed by the institution. 

• Technology Readiness Levels: The methodology proposed by NASA, and which is currently 
the ISO 16290: 2013 standard; Space systems - Definition of the Technology Readiness Levels 
(TRLs) and their criteria of assessment, allows us to realize the maturity of technological 
developments in aspects such as technical, economic and regulatory evaluation applicable to 
technological development. 

• Out-Side: Business and market knowledge, which help us to develop adequate proposals to carry 
out the most appropriate technological package, which allows us to propose scenarios to transfer 
the technology and knowledge developments generated in universities and research centers. 

These aspects that conform the framework of the proposed methodology must adequately contemplate 
a combination of elements for a better technology transfer process; being the in-side factors the most 
important, since it is where the internal aspects are defined, defining processes of realization, which in 
most cases become bureaucratic obstacles, without a clear and efficient process that helps researchers 
to find value in their technological developments, the main problem is the lack of vision in many 
institutions in Mexico that the impact of technology transfers from institutions is wide-ranging. Being the 
social appropriation of science and the relevance of the essential functions of the academic, teaching, 
research and extension sector, the extension function being the one that is least developed. This 
extension functions involves business and social ties, as well as the communication of science that 
impacts the development of society. The conceptual model presents an ideal of the factors and their 
interactions to streamline and promote more agile processes that motivate and support researchers in 
the extension function. 

 
Figure 1. analysis factors. 

2.4 In-side factors 
In-Side factors are all those problems or impediments presented by researchers, research groups, 
administrative areas, and legal areas of Universities and Research Centers, who due to ignorance or 
lack of experience in working strategies and strategies from the inside out activities to achieve 
successful cases of technology transfers. Ignorance begins with not knowing if the technological 
development is mature enough to be able to initiate the formal processes of offer and negotiation of the 
technology to the market; The root of this lies in not knowing how to evaluate technological maturity, in 
its technical, regulatory, and business elements. For this, the first axis of the methodology will consist of 

In-Side (technology	transfer	
processes	)
Researchers
Investigation groups
Technology transfer offices
Bonding
Legal

Out-Side     
(market	and	

business	)
• Business strategy for 

development
• Market knowledge
• Responsive business sector
• Knowledge of the value chain 

Technological	Maturity	
• Development in phase 5 and 

beyond
• Regulatory aspects involved in 

develoopment
• Manufacturability aspects of 

development
• Key partner aspects
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evaluating the In-Side factors in the Universities and Research Centers, approaching the administrative 
and legal areas of these institutions to know the existing framework contracts to adhere to the internal 
processes and procedures of each institution. 

This methodology proposes the performance of the following activities to mitigate the In-Side factors will be: 

• Present the success stories that have been developed by the participating professors to generate 
the documentation and evidence necessary to give rise to firm negotiations with user sectors 
(companies, investors, and/or governments). 

• Have a knowledge base of agreements and contracts that speed up negotiations, allowing the 
information necessary to carry out negotiations to be known in an agile way. 

• Invite to the training of university technology transfer offices (TTOs personnel, linkage, and legal, 
to share the framework agreements that have been signed by other institutions. 

• Present the international standards for the negotiation of the figures in which they can be 
transferred to the market. 

• Develop transfer programs that include patents for free use, so that interested companies can 
receive the technology with negotiation in favor, granting years of grace for the commercial 
exploitation of those industrial property figures that are about to be released or that are released. 

2.5 Technological maturity 
One of the necessary elements to obtain financing by risk investors and/or public investment funds 
(national government agencies), is the level of technological maturity of the development; For this, there 
are two tools with international validity that are the Technology readiness levels (TRL) developed by 
NASA and the Manufacturing Readiness Level, (developed by the Department of Defense of the United 
States), and the Commercial Readiness Level developed by the New York City Water Department. The 
methodology that we are going to use will be the TRL that establishes nine levels of maturity, being 
susceptible to transfer to potential users (companies) from level five of technological maturity and the 
MRL and CRL valuation, for projects. 

The activity of evaluating the level of maturity will be given in the training workshop to the academic 
group, but it will be taken up again in the consulting activities for each project, generating a report for 
each of the projects as a deliverable, analytically and documenting the evidence of each level, taking as 
a reference to generate the considerations of technical and/or environmental standards applicable to 
each of the projects, the considerations of manufacturability, such as plans, analysis of manufacturing 
costs to be able to budget for scale productions; to be able to offer a technological package to be able 
to carry out negotiations with companies interested in technology and establish the conditions for the 
transfer of technology and knowledge, working to advance technological maturity in conjunction with the 
companies. 

With this information, it will know to be able to define the technology transfer strategy and to be able to 
economically evaluate the value to establish the economic proposal to negotiate with the companies, 
defining the best instrument and/or vehicle (licensing contract, sale technological package, technological 
entrepreneurship (creation of Start-up), integration to the solar industry value chain (supplier 
development) among other options that will be defined according to the case of each project. 

One of the obstacles to carry out technology transfers from universities and/or public research centers 
is in many cases the lack of knowledge in business aspects and the scaling of prototypes to product 
manufacturing, with the application of this methodology we will work these aspects of commercial 
valuation, to scale prototypes to product manufacturing. 
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Figure 1. Description of activities to be carried out, to reach the optimal TRL. 

2.6 Out-Side factors 
The Out-side factors correspond to the interaction that the work team must do outside the institution to 
develop an effective strategy for the commercialization of the technology. The axis of this scheme 
focuses on the design of a business opportunity around technology by exploring, analyzing, defining, 
and evaluating the potential of technology in different dimensions of business development. 

For this, it is necessary to work on relevant aspects 

- Technological 
- Market 

o Sector dynamics 
o Regional dynamics 

- Legal 
- Of business 

o Architecture 
o Model 
o Alignment and differentiation of model components. 

•Establish	the	level	of	maturity
•Adequate	industrial	protection	analysis	documents
•Analysis	of	feasibility	of	escalation	to	manufacturing	
(performing	FMEA)
•Analysis	of	regulations	applicable	to	development
•Development	cost	analysis	(using	activity-based	costing)
•Analysis	of	components	to	integrate	in	your	
manufacturing

Assessment	of	the	level	of	
technological	maturity

•Development	product	design	drawings	(where	applicable)
•Document	of	analysis	of	standards	applicable	to	development	
(where	applicable)
• Initial	design	of	the	manufacturing	process	of	the	technological	
development,	using	process	design,	work	method	design,	facility	
design,	failsafe	mode	design	among	other	techniques	(where	
applicable)
•Document	of	analysis	of	production	costs,	using	costing	based	
on	activities,	equivalence,	or	supplements	(where	applicable)
•Financial	documentation	of	the	project	(IRR,	NPV,	market	
prospects,	value	chains,	among	others	as	applicable
•Market	study	for	each	of	the	technological	developments

Assessment	documentation	

•Presentation	of	this	strategy	inside	(to	technology	transfer	offices	and	/	
or	linkage	areas,	derived	from	the	review	of	regulations	and	transfer	
processes	in	universities	and	/	or	public	research	centers.	(As	applicable)
•Presentation	of	alternative	agreements	for	the	transfer	of	technology	
(based	on	success	stories	and	documentation	of	assessment	of	
technological	development).	(as	applicable)
•Presentation	of	international	royalty	standards	for	possible	licensing	
contracts.	(as	applicable)
•Strategies	for	technology-based	entrepreneurship	(as	applicable)
•Collaboration	and	/	or	joinventure	with	companies	and	/	or	institutions
•Collaborations	and	/	or	joinventure	with	companies	and	/	or	government	
institutions	to	increase	the	maturity	of	the	developments.	(as	applicable)	

Transfer	and	
commercialization	

strategies	
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Figure 1. Work process out. 

This is not a linear process and for this reason, requires a scheme of successive approximations through 
the construction and validation of business assumptions in which through interaction with the relevant 
aspects of the opportunity in which the potential is determined in each of them and with this the business 
opportunity is being modeled. 

3 RESULTS 

3.1 Methodology proposal 
This proposal consists of a program that contemplates business development for the construction of 
real opportunities for the commercialization of technologies developed by universities and research 
centers. 

It is a program that will seek to support work teams that will participate in a process of development of 
a new technology-based business-oriented to the market in which they will be exposed to contact with 
experts, potential clients, and investment sources, which will allow them, on the one hand, to validate 
the existence and magnitude of the business opportunity and, on the other, to develop real negotiation 
situations either to sell or to seek resources for the future development of the technology. 

It is proposed to develop the project in five phases that will be described below: 

Environment 

Organization 

Business prespective 

Technological 
base 

Strategy 

Innovation 

Operations 

Business prespective 
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Figure 1. Proposed methodology. 

4 CONCLUSIONS 
The problems that arise to carry out an optimal transfer of technology in Universities and Research 
Centers in Mexico are multifactorial, but the definition of clear processes that internally and externally 
support Researchers and Technology developers is identified as a key factor. 

Not having defined processes gives us an opportunity to propose methodologies that serve as a guide 
to standardize processes that serve to align the different areas of the institutions, the proposed 
methodology has been tested in different cases, mainly serving researchers, accompanying them in the 
different stages defined in this methodology. 

The ambition on the part of Universities and Research Centers for large transfer contracts is one of the 
main errors, since there is a potential for technology and knowledge that can be transferred, but the 
business sector is immature and is mainly made up of small and medians companies that do not have 
the culture of investing in technological development. 

For Universities and Research Centers, classifying and evaluating their industrial property will allow us 
to establish several mechanisms, depending on the technological maturity found in each protection 
figure, options to transfer early to companies so that they invest in increasing maturity and can be 
explode in the market. 

With this proposal, it is open to extensive application and to be able to establish in a more optimal way 
the proposals of business models and market knowledge for intangible capital of the institutions. 

Analysis	of	
potential	
projects	of	

universities	and	
research	centers.

Description:	Identification	
and	assessment	of	

Technology	Readiness	
Levels	(TRL)	of	projects	
developed	by	research	

groups	and	a	quick	analysis	
of	market	potential.

Methodology:Information	
gathering	in	the	University	
technology	transfer	offices	
(TTOs),	interviews	with	
researchers,	application	of	

the	TRL	evaluation	
methodology,	and	market	

analysis.

Deliverable:	Technical	
assessment	document	and	
market	potential	for	each	

project,	proposed	prioritization	
list,	and	strategy	to	follow	for	

project	attention.

Mapping	of	
financing	
mechanisms

Description:Identific
ation	and	mapping	of	
instruments	and	

support	mechanisms	
for	the	development	
of	initiatives	at	the	

national	and	
international	levels.

Deliverable:	Document	with	
the	lists	of	sources	

represented	on	a	map	
according	to	the	level	of	

maturity	of	the	project	(TRL),	
considering	levels	5	to	9.

Workshop	on	
technology	
transfer	

mechanisms	
and	processes

Carrying	out	a	one-day	
workshop	that	allows	

participants	to	know	the	most	
relevant	aspects	for	the	
commercialization	of	

technology	through	a	work	
scheme	that	combines	talks	and	
the	performance	of	structured	

dynamics	that	allow	
participants	to	explore	each	
topic	in	its	particular	context.

Talk	1:	"Internal	and	external	
aspects	of	technology	
commercialization"

Talk	2:	NASA's	Technological	
Maturity	Model	- TRL.

Talk	3:	Relevant	aspects	for	
market	analysis.

Talk	4:	The	architecture	of	
business.

Talk	5:	Presentation	of	funds	
and	development	of	the	funding	

strategy.

Personalized	
advice	for	selected	

projects

Description:	An	accompaniment	and	
co-execution	scheme	will	be	developed	
with	the	work	teams	of	each	project	of	
the	components	for	the	definition	and	

validation	of	the	technology	
commercialization	strategy	for	each	
project	so	that	effective	mechanisms	
can	be	established	for	interaction	with	

entrepreneurs	and	investors.

Module	1:	Market	study	Components:	1.	
Definition	of	the	potential	market,	2.	
Analysis	of	the	demand,	3.	Price	

determination,	4.	Competitor	analysis

Module	2:	Technology	Assessment	
Components:	1.	Recommendations	for	
the	management	of	the	intellectual	
property,	2.	Technology	valuation

Module	3:	Generation	and	selection	of	
technological	options.	Components:	1.	
Trajectories	alignment	with	the	market,	
2.	Definition	of	criteria,	3.	Selection,	
Module	4:	Generation	of	collaterals	for	

the	path	of	greatest	potential

Module	4:	Generation	of	collaterals	for	
the	path	of	greatest	potential,	

Components:	1.	Slide	deck,	2.	One	Pager

Module	5:	Identification	and	interaction	
with	potential	clients,	Components:	1.	
Contact,	2.	Presentation,	3.	Negotiation,	

4.	Signature	of	the	MOU
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Abstract 
An extremely important task of teaching foreign students in universities of the Russian Federation is 
mastering the scientific style of speech (SSS). For technical and natural profiles, the language is a step 
towards mastering special disciplines for students’ further professional life, therefore the SSS goes 
through the entire course of Russian, accompanying a foreigner throughout the entire period of their 
study.  

The purpose of our research was to reveal the sources and results of the mental "restructuring" of the 
teaching and learning system of SSS in universities of different profiles. For this, authors had 
investigated the history of the scientific style as an independent variety of the national language, studied 
and compared the curricula of universities of different profiles, developed and conducted a pedagogical 
experiment to analyze the qualitative changes in students' knowledge at different stages of learning. 

The research was carried out based on the programs of a technical stream (Engineering Academy of 
the Peoples’ Friendship University of Russia) and natural sciences stream (Medical Faculty of the 
Saratov State Medical University). The control group consisted of foreign students of the Nizhniy 
Novgorod Academy of the MIA of Russia. The number of informants was 60 (20 from each university). 
To verify the formulated hypothesis about a qualitative change in attitudes towards the study of SSS, a 
10-item questionnaire was developed. This questionnaire was proposed to students of 1-2 and 3-4 years 
of study. The results were systematized using the Statistics 6.0 program and were summarized in tables 
and diagrams. 

An analysis of the work programs of the three universities showed a general trend of gradual separation 
of educational material on the scientific style and vocabulary of terms from the integrative course of 
Russian as a foreign language. This separation starts from the A2 + level at the preparatory department 
and continues with the appearance of disciplines entirely devoted to SSS in 3-4 years of study (level 
B1-C1). A special group is represented by postgraduate education programs (postgraduate studies) 
based on the material of the SSS and professional communication. 

The survey results showed differences in the initial level of the scientific thinking formation: high - 21%, 
medium - 46%, low - 33% in 1-2 years of study, and 34%, 53%, and 13% in 3-4 years of study, 
respectively. At the same time, a high level of motivation to study Russian scientific terminology was 
noted among 89% of the surveyed junior students and 100% of the older ones. The problematic thematic 
and cognitive areas, the work with which must be strengthened, are noted: typified derivation schemes 
in the terminology system, the frame structure of the phrase in the SSS, compression, and 
decompression of a scientific text. 

The authors propose a specific pedagogical methodology, educational materials, and methods, which 
allow the gradual expansion of the cognitive capabilities of students through the introduction of 
structured knowledge and practical skills in working with SSS texts in Russian. 

Keywords: scientific style of speech, Russian as a foreign language, teaching, evaluation, motivation. 

1 INTRODUCTION  
A vital task of teaching international students in universities of the Russian Federation is mastering the 
scientific style of speech (SSS). For technical and natural profiles, the language is a step towards 
mastering particular disciplines for students' professional life in the future; therefore, the SSS goes 
through the entire course of Russian, accompanying a foreigner throughout the entire period of their 
study. At the preparatory department, this is a propaedeutic course. At the first one, the mastery of the 
basic constructions of scientific speech continues until the fourth, when students learn to abstract a 
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scientific text. The attitude to the SSS changes from course to course, which demonstrates the 
redistribution of the "focus" of student knowledge. 

This research aimed to reveal the sources and results of the "mental restructuring" of the teaching and 
learning system of SSS in universities of different profiles. For this, authors had investigated the history 
of the scientific style as an independent variety of the national language, studied and compared the 
curricula of universities of different profiles, developed and conducted a pedagogical experiment to 
analyze the qualitative changes in students' knowledge at different stages of learning. 

First, the facts of the history of the formation of the SSS in the world and Russia were studied. The 
history of the scientific style originates from ancient times when with the development of various 
branches of knowledge, which, in turn, was determined by the expansion of the spheres of human 
activity, it became necessary to describe these new branches. However, initially, the scientific 
description was not, in fact, scientific: it did not differ in style from the literary text of that time it is enough 
to recall the works of Pythagoras, Plato, or Lucretius. The separation of scientific style from artistic style 
began in the III century BC, in the Alexandrian period, when natural science knowledge began to 
separate from philosophy, as happened, for example, with astronomy, geometry, statics of liquid and 
solid bodies. 

In the Middle Ages, the tendency to separate these two styles continued: scientists sought to ensure 
that the scientific description was concise and accurate, freeing themselves from the emotions and 
expression of artistic presentation, which contradicted the abstract-logical approach to describing the 
real world. The struggle for the "purity" of this approach can be traced in the works of Johannes Kepler, 
who criticized Galileo Galilei for excessive artistry of the presentation and who, in turn, became the 
object of similar criticism from Rene Descartes. As a result of this struggle, the scientific presentation of 
Isaac Newton became a model of scientific style in this period (although from the standpoint of today's 
requirements for scientific style, the Newtonian style also seems too literary).  

Thus, Latin, as a universal language of scientific description, facilitated scientific contacts of scientists 
from different countries. On the other hand, this hindered the development of national variants of the 
MTR, national terminological systems, and, as a result, the development of scientific knowledge itself in 
a particular country. Unfortunately, the same situation is developing today, when English becomes the 
priority language of scientific speech in the international arena. On the one hand, it allows researchers 
from different countries to get acquainted with the works of their colleagues, but, on the other hand, 
hinders the development of scientific knowledge in some specific national research areas, for example, 
Russian studies, other humanities, - the methodology of teaching Russian.  

In Russia, the scientific style appeared at the beginning of the XVIII century and developed very quickly. 
Because Russian scientists did not know enough Latin, it was necessary to master European scientific 
knowledge, which "poured" into Russia with the blessing and at the insistence of Peter the Great. 
Russian equivalents were created for foreign scientific terminology at the request of the tsar, and 
scientific works began to be actively translated into Russian. A specially created Board of Academic 
Translators, together with well-known Russian scientists, has done much work on translating scientific 
books. As a result, the language of scientific books of the 30s of the XVIII century on syntax and 
vocabulary turned out to be the most perfect and the most developed among other genres of this time. 

Further, the Russian scientific style and scientific terminology continued to develop in M. V. Lomonosov 
and his students (S. Rumovsky, A. Barsov, N. Popovsky, and others). As K. I. Chukovsky wrote in the 
book "Alive as Life": "May Lomonosov be blessed, thanks to whom ... the Abriss became a Chertezh, 
Oxygenium became Kislorod, Hydrogenium – Vodorod, and Bergwerk turned into a Rudnik" [1, 43]. 
Finally, the scientific style, the formation of which throughout the entire period of its development was 
subject to the trend of moving away from the artistic style as far as possible, came to its modern form in 
the second half of the XX century. 

What distinguishes the scientific style of our time? In all languages, including Russian, the scientific style 
today is, in fact, a set of standards: a particular set of constructions that are filled with terminology 
inherent in a particular subject area. Such standardization turns out to be very convenient for educational 
purposes. First, basic standard constructions (universal structures for different fields of knowledge) are 
mastered, then students quite successfully "fill" them with their professional vocabulary. At the same 
time, the rules for writing a scientific description in different languages are quite similar: "the 
communicative tasks of communication in the field of science turn out to be the same for the scientific 
style when it is implemented in different European countries languages. Thus, the scientific styles of 
German, English, and Russian have more in common with each other than, for example, the scientific 
and colloquial styles of these languages taken separately" [2, 14].] 
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2 METHODOLOGY 
The research was carried out based on the programs of disciplines related to studying the scientific style 
of speech of a technical stream (Engineering Academy of the Peoples' Friendship University of Russia) 
and natural sciences stream (Medical Faculty of the Saratov State Medical University). The control group 
consisted of international students of the Nizhniy Novgorod Academy of the MIA of Russia. The number 
of informants was 60 (20 from each university). We have developed a 10-point questionnaire to test the 
hypothesis of a qualitative change in the attitude to the study of the SSS. This questionnaire was 
proposed to students of 1-2 and 3-4 years of study. The results were systematized using the Statistics 
6.0 program and summarized in tables and diagrams. 

3 RESULTS 
An analysis of the three universities' Training Programs of Academic Discipline showed a general trend of 
gradual separation of educational material on the scientific style and vocabulary of terms from the 
integrative course of Russian as a foreign language. This separation starts from the A2+ (Pre-Intermediate) 
level at the preparatory department and continues with the appearance of disciplines entirely devoted to 
SSS in 3-4 years of study (B1-В2: Threshold-Vantage level). A particular group represents by postgraduate 
education programs (postgraduate studies) based on the material of the SSS and professional 
communication (C1 - Effective operational proficiency Level). It is vital to introduce a Professional module 
related to the field of study, starting from the A2 level (Medicine & Biology, Economics, Humanities, 
Technical sciences: construction, mechanics, Military engineering, command, etc.). 

Thus, in the preparatory department, students get acquainted with the basic constructions of the 
scientific style. During the first course of the SSS, 180 hours are allocated (4 hours a week in the 1st 
semester and 2 hours weekly in the 2d) - here, the primary attention is paid to the consolidation, 
expansion, systematization, and development of the leading models. In the following courses, students 
study the discipline "Russian language in professional activity" (2 hours a week), which is a continuation 
of what was previously studied: in the second year, the focus of training is working with various types of 
scientific text (texts about subjects, texts about properties and texts about processes, a total of 144h), 
in the third year – abstracting and teaching scientific discussion (144h), in the fourth year – expanding 
the principles of working with text, business communication (72h). The improvement of the skills of using 
the scientific style continues in the residency/master's program, where we continue working with 
particular texts, improving the skills of the student reading on them, and creating secondary texts 
(abstracts and annotations). The postgraduate program pays special attention to the scientific text: 
graduate students are actively preparing for the candidate's exam and writing a Russian dissertation 
(216h). The number of hours may vary in different universities, but the general trend remains. 

A pedagogical experiment was conducted to answer how changes occur in the assimilation of the basics 
of scientific style in Russian among international students of different profiles. Preliminary questions 
were offered about the importance of studying the Russian language, the scientific style of speech of 
the specialty, elements of professional communication, and the role and place of the original scientific 
text in the learning system. Separately, questions were asked about the speech support of obtaining 
manual skills: how vital is sign language and whether it is sufficient when obtaining these skills (for 
example, first aid). 

The survey results showed differences in the initial level of the scientific thinking formation: high - 21%, 
medium - 46%, low - 33% in 1-2 years of study, and 34%, 53%, and 13% in 3-4 years of study, 
respectively. At the same time, a high level of motivation to study Russian scientific terminology was 
noted among 89% of the surveyed junior students and 100% of the older ones. The problematic thematic 
and cognitive areas, the work with which must be strengthened, are noted: typified derivation schemes 
in the terminology system, the frame structure of the phrase in the SSS, compression, and 
decompression of a scientific text. 

A high level of initial motivation students who studied at professional lyceums, gymnasiums, and 
colleges show because they had the propaedeutic experience of scientific activity. Conversely, the lack 
of motivation to study SSS first-year students demonstrated, whose main incentive to study at the 
university was their parents' desire. The above conclusion speaks about the commonality of scientific 
styles in different languages of the world. Our observations confirm it: foreign postgraduate students 
and residents already have experience writing scientific papers in their native language. It is easier and 
faster for them to master the principles of the Russian scientific style than those who do not have such 
experience. 
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We can find answers to this phenomenon in neurophysiologic and neurolinguistic works analyzing the 
relationship between the scientific style of speech and the scientific way of thinking [3, 4]. The language 
of science is a specific sign formation, which is the means and way of existence of scientific thinking. 
The language of science was created to solve unique science problems and is adapted to describe a 
specific subject area, serves as an effective means of thinking within the boundaries of this area [5]. The 
style of scientific thinking as knowledge and activity has its unique categorical-linguistic structure. 

Comparing the data obtained for the two main experimental groups with the control group did not show 
significant differences in the 1st year between civilian universities. However, it demonstrated an increase 
in motivation among students of a military university (Diagram 1). 

 
Diagram 1 

After two years of training, a significant change in the attitude to studying the scientific style of speech 
is revealed (Diagram 2). The logic is clear, but maintaining a low level of motivation requires special 
attention.  In our opinion, this problem is due to the insufficient initial level of development of scientific 
thinking, which requires constant work with logical thinking. And here the teacher should use additional 
methods and techniques for involving students in scientific activities (educational conferences, debates, 
Olympiads, competitions). 

 
Diagram 2 

Of course, the fact of changing motivation in itself cannot become decisive in learning a profession in a 
foreign language. That is why an important issue was assessing one's skills in owning a scientific style 
and its importance in learning and practice. Answering the question about the scope of using the 
scientific style of speech, future engineers and military personnel replied that when mastering the theory, 
doctors divided the importance between theoretical and practical disciplines, explicitly highlighting the 
area of communication with medical colleagues. Postgraduate students showed the highest level of 
motivation and understanding of the importance of scientific style. At the same time, they face the most 
challenging task - creating a scientific text in a foreign language. For this purpose, special courses are 
being developed in Russian universities that integrate the knowledge available to professionals into a 
foreign language's lexical and grammatical system. 

4 CONCLUSIONS 
The scientific text exists as an open system. There is a tendency that more than 90% of new words 
appearing in languages are particular term words. Thus, in speeches, the need for terms is higher than 
in common words. The scientific style, of course, has undergone a severe transformation and continues 
to change how the Russian language itself is changing, living as life, experiencing centuries.  
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To test the study results, based on the analysis of the results of students ' mastering the scientific style, 
the authors develop worksheets for classes taking into account the qualitative and quantitative features 
of SSS proficiency. 

The authors propose a specific pedagogical methodology, educational materials, and methods, which 
allow the gradual expansion of students' cognitive capabilities through the introduction of structured 
knowledge and practical skills in working with SSS texts in Russian.  
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Abstract  
The preparation of students for future teachers of computer science and physics in the conditions of 
online training in schools is a challenge for university professors. Students have to conduct online 
practical pedagogical activities such as teacher-training practice and pre-graduation pedagogical  
practice. Students have to be prepared for their professional realization in schools in the conditions of 
online learning. A new phenomenon has emerged - digital pedagogy. It requires mastering platforms for 
synchronous e-learning and the use of e-learning objects. The pedagogical design of online e-learning 
should becomes as close as possible to the pedagogical design of face-to-face learning in traditional 
classrooms. All didactic tasks from a classic lesson such as developing the curriculum, forming skills, 
performing tasks for independent work, testing and assessment of knowledge and skills must be 
performed during the online learning in information technologies. We use the following approach for 
solving this challenge: 

• we clarify the essence of the concept of pedagogical design; 
• we clarify the possibilities of Office 365 applications - Teams, OneDrive, Forms, Sway for 

conducting e-lessons for synchronous learning in a remote environment. Office 365 applications 
are widely used in Bulgarian schools and for this reason future teachers are trained to work with 
them; 

• we clarify the possibility of e-lessons also to be provided for asynchronous learning with various 
digital devices - computers, tablets or smart phones. 

We comment on the results achieved such as the degree of compliance between the achieved 
pedagogical design of the online learning and the the pedagogical design of face-to-face learning in 
traditional classrooms. We analyze the limitations of the classic didactic tasks when they are performed 
with digital tools for online learning and look for an approach to compensate these limitations. 

Keywords: Pedagogical design, Office 365 applications - Teams, OneDrive, Forms, Sway, Information 
technologies, Online synchronous training in information technologies. 

1 INTRODUCTION  
Online learning also called distance learning in an electronic environment has become a challenge in 
everyday practice in the last year. Although at the beginning of the pandemic situation teachers were 
forced to face this challenge in action, a year later mastering the possibilities of synchronous learning 
platforms allows to create electronic lessons in an integrated form. In them didactic tasks can be 
performed in one application using multimedia information - text, graphics, video demonstrations [1]. 

Absenteeism in schools and universities has posed serious challenges to the academic community 
involved in preparing students for future teachers. Universities should prepare future teachers in 
Informatics and Information Technologies for the development of such electronic lessons and didactic 
materials to them with which students can work during practical pedagogical activities (teacher-training 
practice  and  pre-graduation pedagogical  practice) and in their upcoming professional realization in 
schools. Various applications and pre-prepared e-learning objects are used to create electronic lessons 
that will be conducted in an online environment. 

Office 365 applications - Teams, OneDrive, Forms and Sway provide the opportunity for shared work 
on learning objects, embedding learning objects in one application which we can present as an 
integrated electronic lesson. This approach optimizes the work of the teacher allowing him or her to 
synchronously implement the electronic lesson through only one application without moving to other 
applications. The teacher also has the opportunity to distribute the lesson for asynchronous learning to 
students who for various reasons have missed the topic. 
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Thus, to a large extent the pedagogical design of online information technologies training is close to the 
pedagogical design carried out in face-to-face training in traditional classrooms. The approach provides 
the opportunity to use various digital devices - computer, tablet, smart phone to learn learning content 
at any time and from anywhere. 

2 PEDAGOGICAL DESIGN 
Pedagogical design also called learning design develops a detailed description of the necessary 
prerequisites and situations for effective teaching and learning. It focuses on the learning objectives and 
characteristics of the audience; the selection and development of the educational content; the 
procedures for its assimilation and evaluation of the results obtained from the training. Models are known 
on which the creation of training design is based. Some of the most popular models are [2]: 

• the ADDIE model and its elements (analysis, design, development, implementation, evaluation) 
related to the learning process;  

• the design of training in the classical and taxonomy of B. Bloom with the levels of learning - 
knowledge, understanding, application, analysis, synthesis and evaluation; 

• the model synthesized by Gagne in nine consecutive sessions: attracting attention; informing 
students about the goals; updating previous knowledge; use of key learning effects; learning 
management; encouraging student activity; providing feedback; performance appraisal; 
preservation of the memorized and transfer of the learned stuff; 

Referring to the known models and the specifics of the learning content we believe that in the design of 
online training in information technologies appropriate digital devices, tools and platforms for 
synchronous e-learning should be used, and the presence of a reliable connection to the global network, 
as well as and pre-designed electronic learning objects are mandatory. 

2.1 Office 365 applications use for online IT training 
Office 365 is a set of subscription services offered by Microsoft as part of the Microsoft Office product 
line [3]. It provides many different applications, as the joint use of some of them makes it possible to 
carry out a successful learning process in the conditions of e-learning at a distance. 

2.1.1  The Teams application for synchronous learning 
Undoubtedly the most used for e-learning is the Teams application because it offers: 

• opportunities to create virtual teams (classrooms, as shown in Figure 1);  

• asynchronous provision of didactic materials - explanatory texts, instructions or step-by-step 
algorithms on the Files link; 

• assigning tasks for self-implementation of the Assignment link;  

• carrying out  meetings in the form of video conferences;  
• screen sharing, conversations and chat; 

 
Figure 1. Team creation in the Teams application. 
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However, using only this application cannot ensure the fulfillment of all didactic tasks in one lesson. It is 
known that regardless of the type of lesson it must perform the following didactic tasks [4]: 

- updating knowledge and skills from previous topics;  
- development of the new teaching material; 
- consolidation and application of knowledge;  
- formation of skills;  
- receiving feedback with or without evaluation; 

Therefore when conducting synchronous learning in an electronic environment teachers use a set of 
techniques and procedures to implement basic elements of pedagogical design such as developing the 
curriculum in a theoretical aspect or providing tasks for its assimilation which requires storage of learning 
objects. 

2.1.2 The OneDrive app for collaborating on learning objects 
Electronic didactic resources related to the theoretical or practical part of the training are available in the 
OneDrive application. From there they are available for download on personal digital devices. It is 
possible to share them for joint work by the whole team (class). The workspace is 1 GB in size and is 
sufficient to synchronize resources from personal devices that are accessible from any other device and 
from any location. The asynchronous provision of didactic materials to the trainees can also be done 
with this application. 

Teachers can also observe the joint work on learning objects for shared work with some of the team 
members (class). For individual work on the learning tasks it is required that the learning object to be 
downloaded on the personal device. Checking the quality of the completed task can be done through a 
shared screen. Measurement of learning objectives can be done with a test created with the Forms 
application. 

2.1.3 The Forms application for verification and evaluation 
The test of the formed knowledge and skills can be carried out with the Forms application. It makes it 
possible to create tests and surveys in the form of questionnaire. The advantages provided by this 
application are related to: 

• the great variety of test questions - with optional and alternative answers; evaluation questions; 
ranking questions;  

• the presence of free-answer questions that allow writing long  texts;  
• inserting graphic images and video files to the questions; 

• asking mandatory and optional questions;  
• additional test settings related to shifting questions and answers, execution time, determining 

users;  

• generating a QR code for reading by phone and personalizing the feedback, as shown in Figure 2;  
• ability to embed the test in a website or other Office 365 application; 

 
Figure 2.  Sharing a test and QR code to it using Forms Application. 
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The implementation of the priority didactic tasks of an information technologies lesson in distance 
learning in an electronic environment is possible with the above-mentioned application of Office 365. 
However, it is necessary to switch between them. Their implementation in an integrated unit can be 
done with the Sway application. 

2.1.4. The Sway application for developing an integrated electronic lesson  
Sway is an application that allows the creation of multimedia content that includes text, graphics, videos 
to demonstrate activities, testing and evaluation tests. It can be used for almost all priority didactic tasks 
in one lesson 

The created product is called ‘canvas’ and according to the settings it can move manually or 
automatically (at a set duration) on the screen in a vertical, horizontal direction or as a slide show. The 
design mode is called ‘Storyline’ and the user mode is called ‘Design’. Sway offers seven basic styles 
that differ in the way of content arrangement, the use of decorators, the processing of image captions 
and the use of colors and textures in the background. 

High-resolution images are usually more efficient because they scale well on devices of different sizes. 
You can upload your own images from the OneDrive folder, from your PC or from the web. Images can 
be grouped in net or in a slideshow. 

The main elements of the ‘canvas’ are called ‘maps’. Each card can contain multimedia content. By 
using maps with different media content and without switching between applications the teacher has the 
opportunity: 

• to present the theory of the new learning content through text learning objects; 
• to demonstrate the necessary activities by embedding a pre-created video file in a card;  

• to refer to shared files for team members to work with;  

• to assess the formed skills and competencies through built-in tests;  
• to embed links to additional learning objects related to the topic of the lesson from the cloud 

spaces - OneDrive, YouTube, Twiter, etc; 

The electronic lesson created in this way can be directed by setting - to the users of the respective team 
or to users outside the team by setting a link. It is possible to be embed in the web site of the class or 
school through a generated embed code, as shown in Figure 3. This allows each student who missed 
the lesson to make up for it at a time convenient to him/her. 

 
 Figure 3. Obtaining a code for embedding the lesson on the class site. 

It is most appropriate to conduct the lesson synchronously with the participants in a certain team (class) 
in Design mode. In this mode knowledge and skills can also be assessed by solving tests, as shown in 
Figure 4. 
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Figure 4. Verification form embedded in Sway. 

2.2 Asynchronous distribution of learning objects and electronic lessons for 
mobile digital devices 

In addition to the synchronous implementation of the integrated lesson created by the Sway application, 
teachers have the opportunity to provide their students with learning objects (files, tests, lessons, etc.) 
for asynchronous use. This is possible because the objects are located in cloud storage. For example, 
tests can be provided for solving with a tablet or smart phone on a link generated by the teacher, and 
Sway lessons can be provided for learning with a tablet as pdf files that have preserved the interactivity 
of the video elements, as shown in Figure 5. 

 
Figure 5.  Sharing a test and an electronic lesson for asynchronous use 

The provision of learning objects for asynchronous use can be done through the e-mails of the students, 
the OneDrive application, the Files link of Teams and others. 

3 RESULTS 
The training of future teachers for creating electronic lessons in Informatics and Information 
Technologies and mastering the collaboration with the applications of Office 365 is carried out in the 
discipline: Methodology of Teaching Informatics and Information Technologies. Students not only 
master the tools of the applications and the ways of providing them to the users (students), but also get 
acquainted with the advantages and limitations of the commented applications for performing all didactic 
tasks from the macrostructure of a lesson. 

As the Ministry of Education and Science maintains the functionality of the Teams application and 
creates official accounts for all students from Bulgarian schools, we find it appropriate for future teachers 
to be prepared to work mainly with it, as well as with the other applications in the package - OneDrive, 
Forms and Sway.  
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It turns out that sharing Office 365 applications to build an integrated electronic lesson allows you to 
perform the following didactic tasks: 

- development of the new educational content;  
- demonstrations of activities on a shared screen or video files;  
- synchronous collaboration on shared documents in OneDrive;  
- work on an individual assignment assigned through Assignment in Teams;  
- asynchronous verification of assigned tasks;  
- synchronous or asynchronous verification through tests created by Forms and built into Sway; 

This allows in the pedagogical design of online training in Information Technologies to achieve the 
following elements: informing students about the goals; updating previous knowledge; use of key 
learning effects; learning management; encouraging student activity; providing feedback. The limitations 
that do not allow full achievement of the pedagogical design, typical for the present training in the 
traditional classrooms are related to the evaluation of the implementation and the transfer of what has 
been learned. Performance appraisal can be done on a result rather than a process which reduces the 
objectivity of the appraisal. The transfer of what has been learned cannot be assessed directly but only 
indirectly through assigned tasks for independent work. Knowing these limitations allows students at the 
stage of their education to look for options for their compensation and to work on their preparation for 
realization as active teachers in traditional classrooms or for distance learning in an electronic 
environment. One such approach is the creation of additional virtual meetings (rooms) for groups of 
students within the core team in Teams. Different groups are assigned different tasks to perform. This 
results in a kind of differentiation of training. The time for the existence of these additional meetings 
(rooms) should be determined in such a way that it is shorter than the duration of the virtual lesson for 
the whole team and at the same time long enough to complete the assigned tasks of the groups. The 
number of additional classrooms must be consistent with the quality of the internet connection. 
Theoretically, it is possible to create individual classrooms with individual tasks for each of the students. 
In practice, this theoretical possibility does not apply as it cannot be provided with a sufficiently reliable 
connection. The teacher has the opportunity to visit the additional classrooms, to monitor the 
implementation of the tasks and to evaluate the process of their implementation. Students have the 
opportunity not only to observe but also to form their skills on practical tasks. In such a situation it is 
possible the transfer of learning to be assessed directly by the teacher. The use of additional rooms 
contributes to the application of the formed skills which is an essential part of the expected learning 
outcome. In this way a higher objectivity of assessment of skills and competencies is achieved. 

4 CONCLUSIONS 
Sharing Office 365 applications - Teams, OneDrive, Forms and Sway optimizes the teacher's work and 
gives users the opportunity to learn ‘in person – synchronously’ or ‘in absence - on their own’ if they 
miss the lesson or want to repeat it. This is due to the localization of the prepared electronic resources 
in cloud environments. The approach provides the opportunity to use various digital devices - computer, 
tablet, smart phone to assimilate the learning content at any time and from anywhere. 

ACKNOWLEDGEMENTS  
The report reflects the results of the work on the project №2021-FSs-01, funded by the Research Fund 
of the University of Ruse. 

REFERENCES  
[1] E. Goranova, S. Tsankov  and V. Voinohovska, “BENEFITS OF LEARNING THROUGH 

MULTIMEDIA ENVIRONMENT OF TEACHERS IN COMPUTER”, in ICERI2014 Proceedings, pp. 
4764-4769, 2014. 

[2] П. Петров и М. Атанасова, Образование и обучение на възрастни, София: Веда Словен ЖГ, 
2003. 

[3] Office 365, Accessed 14 September, 2021. Retrieved from https://en.wikipedia.org/wiki/Office_365/ 

1510



 

 

[4] E. Д. Горанова,  Методика на обучението по информатика и информационни технологии, 
Ръководство за упражнения, Силистра: Рен-50, 2008. 

1511



 

 

EDUCATION FOR SUSTAINABLE DEVELOPMENT – INFORMATION 
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Abstract 
The UN 2030 Agenda for Sustainable Development focuses on education for sustainable development 
(ESD), as specified in the UN Sustainable Development Goal 4. Education is regarded as the main 
driver of societal development considering environmental limits because learners gain relevant 
knowledge, develop skills and improve competencies through education on sustainable development. 
Insights into SDG 4 achievements at the global level are provided through 12 indicators, however, only 
12 universally applicable indicators cannot comprehensively depict such a complex issue. Therefore, 
other indicators are being introduced at sub-global (national, regional, urban and school) levels to better 
understand the current state and progress in education for sustainable development.   

One of the sustainability assessment tools used in the Czech Republic on a municipal level is the 
“Methodology of the sustainable cities assessment: A sustainability audit for LA21 applicants in the 
Czech Republic”. This methodological guide steers the Urban Sustainability Audit, which defines 10 
sustainability themes and sub-themes together with related guiding questions and indicators for self-
assessment. Education is one of the themes divided in 4 sub-themes covering ESD (i) in schools, (ii) 
non-formal education, (iii) the “learning cities/ communities” (lifelong learning for and from the 
municipality) and (iv) related leisure time learning activities. Based on 17, mostly qualitative indicators, 
the Audit provides the comprehensive information on ESD at a municipal level, specifically for the 
municipalities that perceive sustainable development as a fundamental principle of their development. 
Currently, 29 completed Audits by different municipalities in the CR are available for consultation, 
information sharing and benchmarking, among other purposes. 

In this study, we analyzed data from the Audits on ESD implementation in primary and lower secondary 
education using a document analysis approach. We identified which activities were undertaken in 
schools and how municipalities supported them, together with teaching materials used in those schools 
and whether the municipality actively provided them. In this analysis, we also assessed whether schools 
have been actively engaged with networks of key opinion leaders and stakeholders in sustainable 
development, and whether schools collected and analyzed data on ESD. For these purposes, we used 
descriptive statistics and qualitative description and a synthesis summarizing our findings from the 
sample of Audits. 

Keywords: education for sustainable development, sustainability, audits, Czech Republic. 

1 INTRODUCTION  
Sustainable development (SD) is considered as a widely accepted concept that nations, agencies, and 
organizations support and use in order to find a balance between the man and nature and maintain so 
the planet for future generations (WCED, 1987; UN 1992). Great effort has been made to provide 
information on this concept to the public of different target groups because providing information through 
any form of education is regarded as the main driver of societal development and achieving sustainability 
([2] Hopkins & McKeown, 2002). More than thirty years the ways how effectively equip learners and 
students of all ages with knowledge, skills, values and attitudes to address the interconnected global 
challenges have been sought (see e.g. [3]  Pauw et al., 2015). This effort is presented in lots of studies 
dealing with the concept of education for sustainable development (ESD).  

Recently, the UN 2030 Agenda for Sustainable Development focuses on ESD as specified in Sustainable 
Development Goals (SDGs) (SDG 4 – Ensure inclusive and equitable quality education and promote 
lifelong learning opportunities for all) (UN, 2017). SDGs operationalize the concept of ESD via ten targets. 
Three important streams can be recognized in ESD provided by the UN Agenda. First, the importance to 
ensure inclusive and equitable quality education and enhancing literacy and numeracy of all people. 
Second, increase the number of youth and adults who have relevant skills, including technical and 
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vocational skills, for employment, decent jobs and entrepreneurship. Third, ensure that all learners acquire 
the knowledge and skills needed to promote sustainable development ([4] UN, 2017).  In other words, we 
strive to establish such an educational process that leads learners to sustainable behavior in personal, 
work and civic life, which subsequently leads society to prosperity while respecting social and 
environmental contexts and limits. In order to achieve this, we consider crucial development of functional 
literacies (reading, mathematics, science, technical, financial, etc.) and relevant skills, which individuals 
should develop as much as possible thanks to quality education. Obviously, it is also important to 
communicate information on important sustainability issues to the learners as well as to the public at large.  

In order to monitor the quality of ESD, it is necessary to develop indicators for evaluating educational 
practices from sustainability perspectives ([5] Capelo et al., 2015). Insights into SDG 4 achievements at 
the global level are provided by means of 12 indicators ([4] UN, 2017); however, only 12 universally 
applicable indicators cannot comprehensively depict such a complex issue. Therefore, other indicators 
need to be introduced at sub-global (national, regional, urban and school) levels to better understand 
the state and progress of ESD (see e.g. [6] Rode, 2008). Examples of indicators, many of which can still 
be inspiring on national level, are presented e.g. in [7] (UNECE, 2005) and at the school level in [8] 
(Šimonovičová, 2008). 

Another example of the ESD indicators set can be found in the sustainability assessment tool used in 
the Czech Republic on a municipal level - “Methodology of the sustainable cities assessment: A 
sustainability audit for LA21 applicants in the Czech Republic” [9] (Janoušková, 2017). This 
methodological guide steers the Urban Sustainability Audit, which defines ten sustainability themes and 
sub-themes with related indicators (both qualitative – so-called guiding questions, and quantitative 
indicators) for self-assessment. Education is one of the themes divided in four sub-themes covering 
ESD (i) in schools, (ii) in non-formal education, (iii) in the “learning cities/ communities” (lifelong learning 
for and from the municipality) and (iv) in related leisure time learning activities. The Audit is a document 
providing – based on 17, mostly qualitative indicators – comprehensive written information on ESD at a 
municipal level, specifically for the municipalities that perceive sustainability as a fundamental principle 
of their development. 

In this study, we analyzed data from 29 Audits on ESD implementation in primary and lower secondary 
education using a document analysis approach. We identified which activities were undertaken in 
schools and how municipalities supported them, together with teaching materials used in those schools 
and whether the municipality actively provided them. In this analysis, we also assessed whether schools 
have been actively engaged with networks of key opinion leaders and stakeholders in sustainable 
development, and whether municipalities collect and analyze data on ESD´s evaluation by schools. For 
these purposes, we used descriptive statistics and qualitative description and a synthesis summarizing 
our findings from the sample of Audits. 

2 METHODOLOGY 
We used a document analysis – a qualitative research method comprising content analysis and thematic 
analysis. We followed the Bowen´s approach [10]. Content analysis helped researchers organize 
information from the Audits (self-assessments) into categories related to the central question – how do 
schools put ESD into practice and how municipalities support schools. Two researchers independently 
identified pertinent information and separate it from that which was not pertinent.  Then, the thematic 
analysis implemented again by two researchers formed of pattern recognition within the data - 
uncovered themes pertinent to the ESD phenomenon. Two researchers created the codebook 
comprised of the derived themes and its definitions. Both codebooks were compared and all disputable 
themes discussed resulting in the second version of the codebook. The Audits were coded again since 
not just the ESD concept but also some trends in ESD approaches needed to be described, descriptive 
statistics was used to show what common approaches of schools and municipalities towards ESD were 
and what approaches were not used so often but were not unique. We believe this approach made 
results clearer and valid. Moreover, it enables to present differences among cities (about 30,000 
inhabitants), small cities (with no more than 6,000 inhabitants) and city districts (parts of the biggest 
cities in the Czech Republic). 

All Audits are built on a self-assessing principle – municipality themselves answers all the guiding 
questions and works out all indicators. Each municipality wishing to undergo a formal evaluation process 
guaranteed by the Ministry of Environment and the Czech Environmental Information Agency is 
assigned at least one external evaluator controlling correctness of the Audit in terms of its information 
complexity. If there are any omissions or unclear interpretations of guiding questions and/or indicators, 
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the assigned experts ask the municipality for amendments. Up to date there have been 29 formally 
evaluated Audits in ESD available for the analysis (15 Audits from cities, 10 Audits from city districts and 
4 Audits from small cities). All these 29 documents were analyzed as described above.  

3 RESULTS 
The schools encouraging young people to take actions in protecting social and natural environment. 
Activities starting in classrooms and schools can foster the changes in the whole community. The 
information about how the sustainability principles is integrated in the school curriculum, incl. hidden 
curriculum is very important. The same importance has the information about role of cities and city 
districts, which are the founders of kindergartens and primary schools in the Czech Republic, in ESD. 
Below you can see the information we gained from the Audits. 

3.1 Activities undertaken in schools 
Our analysis shows that all the municipalities declare that the public schools integrate sustainability in their 
school curricula as a part of common school-lesson but also as specific activities, excursions or inquiry-
based projects helping students develop their knowledge, skills and values by other way. According to the 
information from Audits, the majority of schools focus on environmental issues but also themes as fair-
trade, human rights, SDGs, etc. are included although in the lesser extent. All the municipalities also state 
that most schools use specific SD programmes (excursions, workshops, nature exploration, etc.) provided 
by external organizations, especially NGOs. According to the data from municipalities, in 53 % of cities 
and 60 % of city districts there exists at least one school with national or international certificate on SD or 
other relevant international or national programmes like Eco-School, Schools for Health, etc. In small cities 
any of such a programme did not appear.  
On the other hand, in small cities school plays an important role in the local community life – all small 
municipalities stated that the schools cooperated on city campaigns like the Earth Day or Healthy Days 
and they were an important place for community meetings. The share of cities declaring cooperation with 
schools on such campaigns accounted for 87 %, the share of city districts for 70 %. The small cities also 
declared intensive cooperation of educational partners in the region (school principals, teachers, school 
founders, NGOs, etc.). They take part on the formal programme called Local Action Plans striving to 
improve education through communication and sharing of knowledge and experience of educational 
partners. All city districts and cities also take part in this project financially supported by the state. 
An important part of SD is a concept of good governance [12] (Güney, 2017). Within ESD, formal 
opportunities are created for the youth (at different levels) to influence, solve problems, shape, manage 
and contribute to school or municipal activities or plans. Our analysis shows that 53 % of cities, 20 % of 
city districts and 50 % of small cities declared some kind of the youth engagement in decision making 
processes (school parliaments, youth fora, etc.). 
School is also the place where values and attitudes are formed. For personal and professional life it is 
important what behavioral patterns students uptake. The values and attitudes are formed not only in 
classes but also through overall eco-friendly school environment. Our analysis shows that all the 
municipalities declared in their Audits support to the schools to sustainable consumption - waste 
separation, water and energy savings, composting, etc.. 

 
Figure 1. ESD activities undertaken in schools. 
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Municipality can support the schools in ESD by different ways, e.g. by specific financial support (direct 
or by grants, by experts, by sharing new SD information and expertise with schools, or by networking. 
According to the information provided by Audits, municipalities participate in the Local Action Plans 
programmes, which are also a platform for networking and SD information sharing with schools during 
the cooperation on city campaigns. Municipalities provide specific direct financial support for ESD rarely 
(just two cities), but they report about specific regular or ad hoc city grants the schools can use. 
Unfortunately, audits are not detailed enough about these grants and projects. 

3.2 Educational materials 
Educational materials exist in many different forms, but they have a common purpose – support teaching 
and learning process. They make teaching easier, make lessons interesting, and provide learners with 
the opportunities to gain new knowledge and skills. Audits enabled a close look at what kind of materials 
the schools use (see Fig. 2). All the audits report that schools use electronic SD teaching materials that 
are publicly available. A closer analysis shows that these databases provide relevant SD teaching 
materials of a good quality. Beside this schools also use various materials (free or paid) provided by the 
NGOs active in ESD. According to the Audits, such materials are used in schools in 60 % of 
municipalities, 90 % of city districts and 100 % of small cities. Various forms of teaching materials are 
provided by the regional government, in the case of city-districts by the local governments. These 
materials cover locally specific issues (natural, cultural) or emphasize the issues of utmost thematic  
importance.  About 53 % schools in cities and 70 % schools in city-districts use them; Audits of small 
cities do not report about it. Some municipalities, in addition, report about local employers offering free-
of-charge some particular form of learning materials – e.g. junior inventory building sets for development 
of pupils´ technical competencies. Also, regional governments provide such materials. Because of 
sufficient amount of ESD educational materials for schools, cities do not make or initiate production of 
more. If they do, they are focused locally.  However, they are ad hoc projects, not a systematic activity.   

 
Figure 2. Sustainable development educational materials used in schools. 
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deepen and contextualize it. Networks perform informative function – provide exchange of practice and 
knowledge among educators (formal and non-formal), learners, stakeholders, institutions and business 
sector. Also, they fulfil a psychological function – encourages and strengthens individual members. As 
mentioned above the networking is put into practice in municipalities by action plans seeking to improve 
education, incl. ESD through communication and sharing of knowledge and experiences. Opportunities 
for further learning and competence development appear also by cooperation on the city campaigns. 
Most often this networking type appears in small cities (100%), then in city-districts (50%) at the least in 
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in cities. Schools engage in formal ESD networks in 50 % in city-districts a in 20 % in cities. 47 % of 
schools in cities and 10 % of schools in city-districts participate in conferences on SD. Cooperation 
between schools and local businesses is reported by 27 % of cities and 10 % of city-districts. 

 
Figure 3. Engagement of schools in networks of key opinion leaders and stakeholders in SD. 

3.4 Self-assessment of education for sustainable development in schools 
Self-assessment is a process by which schools can reflect on their practice and identify areas for action 
to stimulate improvement. Our interest was to identify if the schools had established any self-
assessment process of ESD and if so, whether any coherent assessment framework existed. A specific 
method/approach for systematic assessment of ESD in schools was reported only by one municipality. 
One city and one city-district ordered the ESD assessment from an external organization on a one-time 
basis. In one third of cities, 40 % of city-districts and one quarter of small cities, the relevant information 
on ESD are published in school annual reports. On the other hand, a half of cities and city-districts, and 
three quarters of small cities inform that no ESD assessment took place in their schools.  

4 CONCLUSIONS 
This analysis of sustainability Audits of Czech municipalities revealed first preliminary information on 
ESD implementation in schools of various types as well as on the means of support to ESD from 
municipalities. As an ESD strength we consider that public schools in all analyzed municipalities 
integrate sustainability in their educational curricula as a part of common school-lesson but also as 
specific projects, excursions or inquiry-based activities. According to information from the Audits the 
majority of schools focuses on environmental issues which have a long tradition in school curricula in 
the Czech Republic; however, also the issues like human rights or SDG are present. Schools can use 
free ESD teaching materials that are available in different forms – this is instrumental for effective both 
teaching and learning ESD. Another effective tool of ESD implementation is an existence of networks. 
The most powerful mechanisms in this sense are “local action plans” providing exchange practice and 
knowledge among educators, learners, institutions, etc. 

Potential for further development was identified in several areas. Municipalities might inspire schools in 
taking part in ESD-related international or national programmes. Also, youth engagement in decision 
making processes might be encouraged to practice democracy and civil society principles. Last but not 
least, feedback on ESD is important for schools as well as for municipalities. Schools can gain it through 
self-assessment but most schools were lacking a coherent assessment framework.  

We are aware that our conclusions cannot be fully generalized for all schools in the Czech Republic – 
because of the used method (qualitative research) and a limited number of schools providing information 
by means of Audits. However, we see it as a good starting point for further research. 
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COLLABORATIVE E-LEARNING SYSTEM (CELS) 

Azzah Al Amroo, Paul Newbury 
University of Sussex (UNITED KINGDOM) 

Abstract  
This paper presents initial work on a collaborative e-learning environment that utilises video 
conferencing and student feedback. The proposed environment focuses on the use of collaboration E-
learning in a higher educational environment. Whilst students have become quite familiar with video 
conferencing software over the past year, there is a paucity of studies on the use of such software to 
develop learning materials and in collaborative learning outside of traditional lectures and seminars. The 
proposed system is designed to make use of students’ new familiarity with video conferencing platforms 
to allow students to create their own learning materials via an online conversation. They can then post 
these materials as learning resources on a dedicated website and review and supplement their peers 
work within the class. The developed system is based on a web-page system that users can access 
from their phones and laptops. It is hypothesised that this system will increase student engagement and 
allow for diverse constructive feedback resulting in increased attainment. This system is the basis of a 
system study which is being developed for undergraduate students in the Autumn term who are 
registered in the Computer Science college at Taif University.   

Keywords: E-learning, higher Education, collaboration. 

1 INTRODUCTION  
Due to the COVID -19 pandemic, adopting technology in education and vocational training is a must. 
Classroom instruction is often no longer possible due to the closure of educational institutes, universities, 
and colleges. This has compelled institutions to reassess their technology infrastructure, pedagogy, and 
organizational structures to provide technology-enabled and distance learning options. Instructors in 
education sector who are digitally literate can now use and apply technology in the creation and delivery 
of material and curricula, as well as in the assessment of learning objectives [1]. 

In the specific case of video material learners at various academic levels can now use videos online to 
make up for missed courses, to increase their learning, to prepare for examinations and to learn how to 
address specific difficulties. A significant amount of educational video is now available online, making 
them a valuable resource for learning and education. Furthermore, some students appear to prefer 
watching online videos to attending lectures because they want to control what, where, and when they 
learn. Users can evaluate the videos on video sharing portals like YouTube. These ratings are used in 
the site’s video search and recommendation systems [2]. Collaborative technology incorporated into a 
programme for instructional designers is a key feature in creating an effective teaching environment. [3] 
pointed out that various types of distributed technologies may prove necessary for a decentralised 
organisation like a school. Given the growing influx of mobile devices, applications and tablet computing 
in our daily lives, educators are making a fair investment in incorporating technology into their daily 
learning curriculum [4]. [4] indicated that pupils spend so much of their time on these devices that, when 
using devices, it's necessary to provide them with academic training. [5] proposed that collaborative 
technology education facilitates the incorporation of electronic media and face-to-face teaching, 
reiterates collaborative learning and promotes the development of collaborative knowledge in 
accordance with individual training such as Moodle.  
[6] believes that web-based learning environments offer improved connectivity and collaboration 
opportunities for the student community and has tried to prove this in a field study. Students, rather than 
instructors, frequently seek help from other students [6].  Consequently, a social media service has been 
provided to enhance student collaboration, communication and networking skills, and to promote peer 
education in smaller groups. [6] has created a system that helps students to summarise videos in an 
adaptive and collaborative e-learning environment which is called (ACES). The purpose of this research 
was to focus on improving learning and develop a stronger knowledge level amongst educators by 
attempting to draw on many teaching methods, such as functionalist learning theories, and taking into 
consideration the already important indications of e-learning, self-directed research, and learning 
through teamwork. Additionally, the development of technical, pedagogical material awareness (TPCK) 
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was introduced, with the learners assuming the role of teachers and using technology to improve the 
information. Consequently, the learners played the role of data producers throughout this study. It is 
easier to share and learn in such a context as learners have few communication difficulties between 
them. For example, students are likely to be more informed of the subject's other students are struggling 
with and can understand this from their perspective to their peers. In addition, this research applies the 
teaching method in the environment of e-learning by using videos as learning media and involving 
learners in sensory activities.  

ACES offer more tasks for e-learning learners, thereby promoting sensory learning in an online 
environment that has not been provided through any teaching approach. Educators can analyse and 
share with friends the video presented relevant to their module, based on preferences; This helps make 
the ACES educational environment an adaptive one in that peers adapt their content to their peers. 
ACES is also active in fostering the interests of students in the learning process, rather than the passive 
transition of learning material. To summarise and share videos which were supplied by the lecturer with 
friends demands a higher level of encouragement and interaction achieved by ACES [6]. 

However, study findings suggest that summing up videos is an essential aspect that helps improve the 
degree of comprehension of the students and ensure correct knowledge is given. When the rate of 
interest and inspiration improve, learners are seeking more knowledge and gaining a deeper 
understanding of the subject. This is apparent in the fact that 82 per cent of students felt that looking for 
and integrating relevant knowledge in one video for revision helped to enhance their interpretation of 
the material. This would be displayed in Piaget's constructivist learning theory, on which self-directed 
learning in the context of discovering and summarising videos enables pupils to engage with problem-
solving techniques and to interact [7]. Additionally, the self-directed learning advocated by ACES, 
according to Piaget's constructivism philosophy, encourages learners to be able to involve and 
communicate with the problem. Results found that 79 per cent of students agreed that the videos 
generated with the interactive platform allowed them to solve problems more effectively than viewing 
the original videos because they became more inspired and interested in the learning process with 
ACES.  

There are certain limitations to the study and the results, in particular the ACES system is restricted to 
the editing of pre-existing content. The CELS system outlined in this paper attempts to overcome this 
issue by allowing students to collaboratively create their own content. 
This paper provides an overview of a system (CELS) that was designed for the first exploratory studies. 
This covers the technical implementation of the system as well as a description of the system models [2] 

In this paper, video conferencing and multimedia sources are used as collaboration techniques which 
are applied to an e-learning system to produce learning content. Video conferences and sharing 
multimedia are a method of encourage the pupils to collaborate to interchange their knowledge. 

2 METHODOLOGY 
A collaborative E-learning system (CELS) has been built to enhance learners’ performance and 
understanding. The structure of the system is shown in Fig. 1. The created system is web-based which 
allows the users to access it from multiple devices and does not require a special application to log in. 
The system was developed using WordPress, HTML and CSS. The system was hosted on the 
WordPress server, to enable lightweight development and prototyping. All the user’s requests are 
handled through WordPress. Collaboration can be achieved by using the systems three key 
components; first, the pupils can create a meeting with peers or in groups to discuss the content of their 
modules and record these meetings to create media sources. As part of this they can also upload 
additional resources such as documents, images etc. Secondly, users can review both the recorded e-
meeting and the other media sources that other peers have added to the platform. Thirdly, after viewing 
the media, the pupils can add comments and rate the material. 
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Figure 1. The theoretical framework of the system. 

2.1 System users 
This platform can be used by: 

1 Admin: The admin is in charge of entering information about the university, coordinators, and 
modules/topics.  

2 Module leader: The module leader is the instructor who reviews the uploaded media by the 
students and approves it before it is publishlised on the system. 

3 Students: As the system is designed specially to enhance and support student learning , students 
are the primary users of the system. 

2.2 System modules 
In this section, the functionality of the system and its tools will be discussed in detail, the designed 
platform depends on two main functions which are creating media sources and viewing/reviewing media 
sources.  

1 Adding media sources:  

This function allows the users to add various types of media (see Figure 2). This collaboration tool allows 
for active student participation in video lectures, as well as real-time conversation and document sharing. 
There are two separate pages for this function, the first page is e-meeting, by using this tool the 
registered users can have an e-meeting with their peers to discuss and share their knowledge between 
each other as a tutorial. The students have the option to record the video meeting that they are making 
to allow to other peers to view it and take an advantage of it. The second page allows the students to 
add other media which could be links, PDFs, videos, pictures, charts etc. Following adding the media 
the admin/module leader will review the media and approve for publication on the system. 

Sequence Diagram of Adding media source is shown below in Figure 2: 
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Figure 2. Sequence Diagram of Adding media source. 

When an e-meeting is created and registered as mentioned earlier, the students can add this meeting 
and other multimedia to the system using the Frontend Uploader plugin. This plugin, as shown in Figure 
2, allows the users to submit their media to the system. The admin will review it and then post it to the 
review e meeting page if approved.    

2.3 Viewing media sources 
This tool is to review the added media sources that were added by the students and reviewed, approved, 
and posted by the admin of the system, as shown in Figure 3. In the system the users have two options 
of reviewing the contents. The first option is Review recorded e-meeting by clicking on this page the 
user can review a list of recorded e-meetings. Following this the user has the option to comment on the 
posted recorded e-meeting and rate it. The other page is reviewing the additional media sources which 
have been uploaded and commenting and rating them.  

Sequence Diagram of Viewing media sources is shown in Figure 3 below: 
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Figure 3. Sequence Diagram of Viewing media sources 

2.3.1 Reviewing the Content 
Students can review the uploaded content by clicking on the review content page. There are two options, 
specifically reviewing registered e-meetings and reviewing media sources. Reviewing the registered e-
meetings will show them a list of all the e-meeting that their peers have done. They can download them 
to their devices or watch the meetings on the website. By clicking on review media sources, there will 
be a list of multimedia content such as, PDFs, YouTube videos or pictures.  

2.3.2 Commenting on the Content 
The rating of the educational online videos by viewers gives an indication of the content quality and it is 
widely used as a filter in video search and recommendation systems [2]. In the CELS system users can 
view, download, comment and they can additionally rate it by clicking on either vote up or vote down 
and module leader has the ability to remove low rating content. 

2.4 Authentication Model 
The application is hosted on a WordPress server. Clients can access it from any browser using the 
server's connection. In order for the device to display the objects to the user, it requires authentication 
based on identity. Since it will be accessible off campus, the device must be safe. students can create 
their own independent account with an email address of their choice. An SSL certificate must be installed 
for the purpose of login protection. 

Authentication is the concept and method of checking the credentials of the person or individual 
requesting access to a device in the context of Information and Communications Technology (ICT). It is 
important to distinguish between authentication and authorization. When a user logs on to a WordPress 
web hosting server, they are given access to the system only at the general level. When an individual is 
allowed, they can access and use a portion or all the system's resources. To put it another way, 
authentication verifies an individual's identity whereas authorisation recognises and grants access to 
the system's resources. The client requests a URL that must be checked using the basic authentication 
method. In turn, the server asks the client to verify the identity by sending a 401 Not Approved code. 
The client responds by sending the same request but this time with the credentials (in the username: 
password pair) appended as a base64 encoded string [8]. 

2.5 Adding Students and Teachers 
The admin or module leader needs to authorize each student on the system to make sure that only 
students in a particular module or accessing the content. 

Admin student

choose a
module

review a
content

review e-
meeting 

review
multimedia

sources

rate it and write a comment 

rate it and write a comment 

alt
post the registered a-meeting

post the multimedia content

Visual Paradigm Online Free Edition

Visual Paradigm Online Free Edition
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2.6 Adding Multimedia 
The multimedia will be added by the students. Module leader will review the content to make sure that 
it is the right content. If approved, the admin will post it.  

2.6.1 E- meeting 
This tool is provided to the users by BuddyMeet, a BuddyPress (2.5+) plugin that utilizes Jitsi Meet to 
allow the members of a community to engage in video and audio-enabled virtual conference rooms. The 
following are some of BuddyMeet's functionalities. 

• A meeting room where all members of a group can convene. Rooms are available on demand for 
members of a certain invited group. The subject of the room and the names/avatars of the 
participants are automatically customised. This allows the members to share their desktop and 
presentations with others. 

• A simple, custom URL can be used to invite participants to a conference. Etherpad can be used to 
collaborate on documents. Every meeting should have a unique URL. With an integrated chat 
feature, sending messages and emoticons while video conferencing becomes possible [9]. 

 
Figure 4. Submit window. 

3 RESULTS 
A limited pilot study was run with the system to obtain some feedback on usability. Based on the 
students' responses to the qualitative questions as well as the researcher's observations, this section 
contains a list of the required adjustments. These changes are expected to assist in improving the 
system and reduce problems that were encountered in the pilot study's system. The new modifications 
are as follows: 

- Addition live chat:  
There are less opportunities for traditional student-to-teacher and student-to-student contacts in 
higher education, especially with the stay-at-home constraints of Covid-19 as an extreme 
example. Help-seeking, an important self-regulated learning approach, is one type of contact that 
could be threatened [10].  Learners request guidance from their teachers and classmates for a 
variety of reasons including navigating the content and resources, confirming their understanding, 
seeking feedback, receiving course recommendations, or discussing personal concerns. As an 
online student, one of the most common ways to get help is to send an email or use online 
discussion forums. These tools do not allow for synchronous help-seeking. The emergence of 
real-time chat technology, including live chat which is designed as a digital helpdesk on online 
shopping websites, has the potential to allow instructors and learners to have private real-time 
conversations. This opens up new avenues for online support related to academic help-seeking 
behavior and attitude [10]. On the CELS platform, there is a need for a live chat feature that allows 
the registered students to use a messenger. This can lead to improving the collaboration between 
the pupils. 
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- Improving the written feedback:  
The importance of detailed practical feedback in learning cannot be overstated. Technology-
enhanced learning environments have the ability to instantly give effective, tailored feedback that 
would otherwise be impossible to provide outside of one-on-one or small group tutoring [11]. 

4 CONCLUSIONS 
CELS is a complete and working system which has been shown to be usable in the limited pilot study 
and warrants further investigation. The next study will take a place during the academic year 2021-2022 
at Taif University. The study will be run it two different groups. 37 students belonging to a collaborative 
group (test group) and 37 students belonging to non-collaborative group (control group). Both groups 
will be given a pre-test and pre-questioner. The collaborative group will use the CELS system and 
answer the post-questioner. Then both groups will answer post-test.   
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Abstract 
As digitalization continues to advance, and especially in the current time of a global pandemic, the idea 
of digital education and training plays an increasingly important role. If we look at medical professions, 
especially those who work directly with patients' bodies, the safety measures in the course of the current 
pandemic pose a challenge for education and training. An essential part of the education and training 
of physiotherapists, for example, is to refine one's sense of touch and palpation skills, and to learn 
different manipulation techniques and the optimal pressure required for them. To master the skills, 
physiotherapists need to practice intensively, which is, however, difficult to do under the current 
circumstances. Traditional ways of learning in this domain on the other side include extensive theoretical 
lecturing and confine practical sessions where a small group of students first watch an instructor 
showcasing techniques and then take turns in pairs. While there is some significant progress in other 
areas of healthcare education (e.g., haptic simulators for surgery), the domain of manual medicine 
heavily relies on traditional practices. This is not the last due to the nature of the learning task: highly 
procedural and motor learning. For those reasons, the question arises as to how the education and 
training of physiotherapists can be optimally digitalized. 

In this paper, we present a mixed reality prototype for the case of training of procedural skills which is 
being developed under the project SmartHands having the goal to create a digital learning experience 
for physiotherapists. Analyzed white spots in the curricula are to be supported with the help of digital 
realities. The state of the project so far includes a first scenario that was implemented in mixed reality. 
By augmenting the body of a learning partner with usually invisible information and providing guidance 
with so-called "ghost hands", learners can train procedural manual skills autonomously. Alongside a 
brief literature review and the work that has been done in the course of the project, together with the 
discussion of limitations, the paper outlines further use-cases and future research directions. 

Keywords: manual medicine, mixed reality, learning, HoloLens. 

1 INTRODUCTION  
As digitalization continues to advance, and especially in the current time of a global pandemic, the idea 
of digital education and training plays an increasingly important role. If we look at medical professions, 
especially those who work directly with patients’ bodies, the safety measures in the course of the current 
pandemic pose a challenge for education and training. An essential part of the education and training 
of physiotherapists, for example, is to refine one’s sense of touch and palpation skills, and to learn 
different manipulation techniques and the optimal pressure required for them. To master the skills, 
physiotherapists need to practice intensively, which is, however, difficult to do under the current 
circumstances. Traditional ways of learning in this domain on the other side include extensive theoretical 
lecturing and confine practical sessions where a small group of students first watch an instructor 
showcasing techniques and then take turns in pairs. While there is some significant progress in other 
areas of healthcare education (e.g., haptic simulators for surgery), the domain of manual medicine 
heavily relies on traditional practices. This is not the last due to the nature of the learning task: highly 
procedural and motor learning. For those reasons, the question arises as to how the education and 
training of physiotherapists can be optimally digitalized. 

In this paper, we present a mixed reality prototype for the case of training of procedural skills which is 
being developed under the project SmartHands having the goal to create a digital learning experience 
for physiotherapists. We also discuss further use cases and the obstacles in the process of 
development. Besides a brief literature review on the state of the art, we discuss the implications of such 
a project and present directions for the future work. 
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2 SUPPORT OF PROCEDURAL LEARNING AND DIGITAL REALITIES 
Manual healthcare professions seem to be less affected by the digitalization of learning processes, 
especially compared to other healthcare disciplines, as, for example, surgery and patient learning. In an 
integrative review of projects, utilizing augmented and mixed reality, beyond the surgical domain, Gerup 
and colleagues [11] report mainly on projects on anatomy and anesthesia. In the review, they also voice 
a concern for the lack of learning theories and strategies integrated into the design. 

The closest to our research question project is the augmented body system of Ferdous and colleagues 
[9] for use in physiotherapy instruction. Virtual anatomic structures are being projected on a body in real-
time and allow interactive annotation-making and content authoring. This makes use of spatial thinking 
and also makes the clinical reasoning of an expert visible to the learners, by providing clues to make a 
diagnostic hypothesis. 

Manual medicine learning, in its essence, relies heavily on procedural and motor learning. Procedural 
learning is a knowledge and skill construction requiring a complex interplay of different cognitive 
components (general intelligence, working memory, episodic memory) involving a motor, verbal or 
cognitive procedure [6]. 

The development of procedural skills is often associated with learning from examples [3]: e.g., problem-
solving starts with application of an analogical solution to a similar problem, even when initially rules 
have been learned [17]. If this approach does not help to solve the problem, the taught from the 
observation procedure extends until, after repeated practice, a general rule develops. Thus, the skill 
development goes through three stages [2]: cognitive, where one has to be consciously aware of what 
one’s doing; associative, with more deliberation and focus on performance; and later autonomous. 

Motor skills are a special case of procedural ones. Motor skills’ acquisition is often described following 
a three-stage model as well: cognition, integration, and automation [10]. First, the learner needs to 
understand the task; they observes an expert showcasing the skill and learns general theory. At this 
stage, the process can be practiced but in a segmental and inconsistent manner. In the next stage, with 
deliberate practice and feedback, the performance becomes more stable and with fewer discontinuities. 
Finally, the skill becomes automated and requires less cognitive input together with increased speed, 
efficiency, and accuracy. 

Different tasks, depending on their complexity, require a different level of cognitive assistance and/or 
learning. Some procedures require appropriate planning beforehand, they also vary in the number of 
decision points, and type of the goal [7]. 

For some tasks it is necessary to master and automate the procedure before performing it, for some it 
is possible (and even critically important when a human error can lead to casualties!) to integrate some 
aids, ques, and checklists [12]. Augmented and mixed reality has the potential in supporting procedural 
learning by providing meaningful in situ-embedded instruction and possibly enhancing it with 
visualization or even animation. It can provide visual aids being added to the field of view of the user 
directly during the process of learning or even performing. Though the dynamic visualization has not 
been proven to be more effective than the static one (e.g., [15]), findings are indicating that animations 
can be effective in the case of procedural motor learning [13]. 

There are some attempts to provide procedural learning support, using augmented reality, e.g., 
utilization of so-called ghost hands [18] and ghost tracks [14] to demonstrate hand and body trajectories, 
however, best to our knowledge, not in the domain of health care. 

All in all, research into the use of dynamic representation and its combination with augmented/ mixed 
reality in healthcare education requires further exploration and empiric evidence. 

3 PRESENT SYSTEM 

3.1 Problem Statement  
Based on the literature analysis, insight of current ways of learning emerged from conversations with 
students and teachers, and user task analysis (video of an expert performing a manipulation), the 
solution should: 

• provide a possibility to practice techniques alone and in pairs, in case of collocated learning. 
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• when learning alone, compensate for the lack of haptic feedback due to the missing learning 
partner. 

• provide step-by-step instruction to perform the procedure. 

• indicate the goal of a manipulation. 

• support planning beforehand. 

• provide exemplary accompaniment of the procedure. 

• support transition from initial stages of procedural skill development to autonomous, thus, 
provide adequate scaffolding [19] as the user practices. 

• visualize structures critical for comprehension and implementations, i.e., musculoskeletal 
system. 

• leave hands free, as they are reserved for the primary task (i.e., patient treatment). 

• provide feedback (or at least the possibility to reflect on actions?). 

• be based on an educational theory. 

Having those considerations in mind, the system has been developing in an iterative human-centered 
approach. 

3.2 SmartHands Approach  
The project comprises several learning scenarios using digital realities and stipulates a learning 
management system for delivery of the curricula of manual medicine students. Here we are focusing on 
a distinctive part of curricula which is to practise and consolidate procedural manual skills. 

The conceptual framework of the scenario is based on the assumptions of situated learning theory [4] 
and uses instructional design principles of the cognitive-affective learning with multimedia [16], e.g., 
pacing to control the interactivity (of the instruction) and pretraining to obtain and activate prior 
knowledge. 

The project makes use of mixed reality, which can augment situations of dyad peer learning by providing 
respective learning content embedded directly in the context of practice. This is implemented with help 
of HoloLens2 [1]. This implementation can help to prevent the learners from splitting their attention while 
interacting with the system, and therefore the increase of cognitive load [5]. 

This scenario can be extended for the cases of individual learning when a real-world partner is 
substituted with a virtual human body, which however requires the use of haptic gloves. Further 
scenarios include 360° videos to demonstrate an expert performing the treatment, and a VR 
environment with haptic gloves to simulate a reality-similar patient-practitioner appointment, which are, 
however, are not the focus of the paper. 

3.3 Present prototype 
The focus of the prototype is on learning the manual techniques for both diagnosis and treatment of 
patients. The two most relevant factors in this context, as in normal training, are repeated practice of the 
same procedures and the perceived haptic feedback during the execution of the techniques. Within a 
learning unit, a technique is first demonstrated to the physiotherapists by an expert (in a form of a short 
recap video), which the physiotherapists are then asked to repeat. To promote the development of 
procedural knowledge, the technique is segmented into small steps with respective explanations (e.g., 
first locate C7 vertebra, then place a thumb of the left hand from the right, then the right hand, etc.). The 
use of the prototype also highlights the necessity for repeated practice. In the course of learning, the 
user should be able to repeat the steps with the scaffolding faded. 

When starting the application, the user first completes the user onboarding and tracking calibration. 

The menu for the selection of the learning content is projected onto the body of the avatar or peer in the 
form of an overlay. 

While learning, the user is guided with ghost hands showcasing the steps of the procedure from the first-
person perspective. 
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For our task, the sequence of activities play important role, and steps could not be performed in arbitrary 
order. Said this, we should admit that there is still some degree of flexibility: e.g., training of manipulation 
itself without respective diagnostic procedure can be possible. 

 
Figure 1. The UI of the SmartHands. 

4 DISCUSSION 
The SmartHands project enables physiotherapists to dedicate themselves to their education and training 
independent of time and location. They are also able to learn without the presence of an instructor. 

However, the are several aspects that question whether digital training can be opposed to classroom 
training. After all, the most important aspects are the training of the sense of touch and the correct 
application of manual techniques. The current state of the prototype cannot provide sufficient feedback, 
both qualitative and quantitative, for learners to receive optimal support. Sure, there is no question that 
a system can substitute a human expert however it does not mean that the human approximation is not 
possible. The present prototype can be a useful extension of existing learning formats. 

During the work on the project, we have encountered some barriers to the design and implementation 
of the project which are worth discussing. 

First of all, the utilization of ghost hands seems to be useful when sequences of simple and medium 
complexity hand movements should be learned. However, when it comes to more complex activities 
where manipulation involves both movements from the user and the patient. E.g., at moments when the 
specialist’s arm has to make a complex grip with the patient’s arm entwined around it, it becomes difficult 
to perform this visualization around the patient’s real arm. 

Besides, exact real-time repetition with ghost hands seems to be not effective as there are constant 
trade-offs between the opacity of ghost hands (to provide a detailed example of the movement) and 
transparency (to see own hands, their actions, and target region) and the small field of view of the 
hardware. This brings us to the question of how is it possible to provide sufficient guidance without the 
obstruction of vision, which requires further investigation. There is also a question of what are other 
possible metaphors to provide support for procedural motor learning with digital realities. Some 
limitations occur due to hardware. For example, the visualization on the end device differs from what a 
programmer sees in a desktop environment. Here, for example, we witnessed a drastic difference 
between a color element defined in the project’s design style guide and its counterpart in HoloLense 
(the same hex code is defined as an orange but looks red when implemented on the end device). This 
brings us to the need to create style guides directly in augmented reality, which, eventually, is not yet 
sufficiently represented methodologically in the current state of the research. Some studies are exploring 
various environmental properties like light and material surface of the backgroundand their influence on 
the holograms [8], but there is a clear need to connect those research lines with the practice. 

Besides, there exist not enough UI/UX guidelines for mixed reality, especially at the intersection of 
disciplines, as in the case of training, which takes into account interdisciplinary principles. Future work 
in this direction can be beneficial for the growing amount of educational projects. 

5 CONCLUSION AND FUTURE WORK 
Further work on the project includes the use of 360° video and a patient-doctor appointment simulation, 
to not miss the holistic perspective on physiotherapy education. In this paper, we discussed a particular 
case of the project which is primarily aimed at training the skills per se using a mixed reality system. 
Besides, the integration of haptic interaction is also provisioned. 
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As the project is in the initial phase, the next steps would be first of all an extensive user testing and 
respective design loops. Though the iterative design of the project has involved participative design with 
expert teachers and focus groups with the students, the course of the pandemic drastically affected the 
availability of the target users’ group. However, performed corridor testings with convenient sample 
suggest following directions to better user experience. 

For example, in this direction, possible research questions would be preferences of interaction 
modalities when being engaged with the primary task. Initially, the prototype was conceptioned as an 
aid for peer learning, but some of the target users indicated that the system would be beneficial even 
without a peer (with a digital avatar) and a haptic feedback to train the skill “in the air”, in a way, as 
sometimes musicians practice without an instrument for better consolidation and abstraction of the skill 
and recall. Potentially, we will compare the situations of learning with a peer with and without the 
application, as well as with and without the peer and haptic support. Not the last question is the question 
of feasibility and acceptance of those approaches, as well as integration into the practice and curricula. 

Besides, the ultimate research question we target to explore is the question of the educational benefits 
of such an environment and the possibility for the skill transfer. We will examine how and if the AR-
based visualizations and dynamic representation will add to a traditional dyad manual learning scenario, 
assuming that it can serve as a link between conceptual knowledge and procedural motor skills 
acquisition. Here we hypothesize that it will serve to reduce extraneous cognitive load. 
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Abstract  
In contemporary university didactics the function of feedback changes, as from a simple exchange of 
questions and answers between professors and students becomes a circular, generative and self-poietic 
process. According to the definition by Winstone and Carless [1, p. 6] it is “a process whereby students 
are proactive in seeking, making sense of, and using comments on their performance or their 
approaches to learning”. In order to activate the feedback loop, it is essential to set up a Digital Learning 
Ecosystem [2], dynamic and hybrid, where the transformative processes are determined in a co-
evolutive and collaborative way.  

This contribution illustrates a feedback micro-path practised within the educational ecosystem through 
the tool called One Minute Paper, that is a device which enables the student in an active reflection 
condition on his/her learning path in an ongoing logic of interaction with the Professor. Angelo and Cross 
[3] inserted it among the Classroom Assessment Technique (CAT). The aim was to activate the 
student’s reflection in relation to the knowledge implied in the individual didactic lesson. The student’s 
answers were used to re-modulate the course design and to start the following didactic intervention, in 
view of the observations that had emerged. According to Nicol and MacFarlane-Dick [4] it is in fact a 
tool that habilitates the dialogic feedback and that can be considered as useful to support the students’ 
self-regulation and alignment processes.  

About n. 300 One Minute Paper produced by the students in two University courses of two different 
Universities were collected through online forms. The answers were analysed according to a qualitative 
approach, through the identification of homologous semantic fields manually identified [5]. The field of 
the research is the Self-study one [6]. From a first analysis of the data we can suppose that the tool 
thanks to the activation of a feedback that is recursive and progressive along time [7], enabled the 
students to go beyond the analysis of what they simply remember, activating a metacognitive evaluation 
process, self-evaluation and reflection on the activated process and on the proposed contents and it 
enabled the Professors to adjust the design in progress and to progressively reconsider the path. 

Keywords: Feedback, Higher Education, One Minute Paper, Digital Learning Ecosystem. 

1 INTRODUCTION  
Notwithstanding it is already known that a quality feedback influences the students’ learning [8] several 
researches [9; 10; 11] report the unsatisfaction of university students due to quality, quantity and timing 
of the feedback they receive, consequently they very limitedly use it [12] regardless the remarkable 
commitment in terms of time and resources required to the Professors in the feedback process [13].  

It has to be underlined that university students generally have very limited feedback experiences, 
generally they are forms of evaluation that happen at the end of a course having mainly summative and 
certificatory functions. Hardly students are in the condition of actively participating in educational 
evaluation processes along the course where the feedback gets a pivotal role [14].  

As pointed out by Carless [15] transmissive approaches to feedback focused on supplying some 
information either on the strong or the weak points of a task are not particularly effective as, also quoting 
Sadler, «learners do not always learn much purely from being told, even when they are told repeatedly 
in the kindest possible way» [16, p. 16]. Students, in fact are not always able to decodify and most of all 
to act according to this information. In addition, it is some information little involving as it does not imply 
the planning of some situations where students are asked to take meaningful actions and are, therefore, 
perceived as non-productive and not linked to the promotion of a shared responsibility or a partnership 
between the actors of the feedback. Therefore, it is not enough that there is some feedback offered to 
the students, one needs to make sure that students are effectively involved in the feedback process and 
that they are able to use it in an active and critical way. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1531



 

 

In the last few years, researches on feedback in Higher Education [17; 18; 19; 20; 21; 22; 23], have then 
progressively started to give less relevance to the feedback as a comment, as something that is told to 
students (the so-called “feedback as telling” meant by Sadler), to get a “learning centred” perspective of 
feedback, more dialogic and interactive and that is not focused only on the Professor and on how to 
improve the feedback content, so that it is clear and effective, but it focuses only on what the student 
understand about feedback, how he actively conveys it and uses it in relation to the task and his 
knowledge, to develop autonomy and to perform a self-evaluation, formulate judgements, all within a 
co-building logic of meaning with the Professor and the peers [24]. 

Feedback becomes in fact formative when it offers the students the tools to improve their work, when it 
becomes strategy to improve their learning in a transformative view and enables the comprehension 
and the acting in an always more self-regulated and autonomous way and it does not simply limit to offer 
a correction or a reinforcement or when it is meant only as a message with no follow-up productive 
activation by the student [25]. 

Here is that from a transmissive paradigm which means feedback as an information, as a comment 
supplied to the students, as “something the Professor does” and that it mainly focuses on the input and 
output aspects  and on a reproductive-transmissive conception of knowledge and of the learning-
teaching process, nowadays it is important to approach a new paradigm [1] meaning feedback as an 
interpretation and construction-of-meaning process, which is more focused on the aspects linked to the 
interaction among subjects. Such paradigm considers, therefore, as fundamental the interactions 
between Professor and students and among students, the students’ capacity of acting, of activating 
thanks to some feedback, also in relation to future actions, supporting therefore an approach that is 
more focused on the learning process and on the social and interactive building of knowledge. A 
paradigm which has definitely acknowledged that feedback processes cannot be fully realised without 
the active involvement of the students and which promotes, therefore, the development of the Feedback 
Literacy both of the students and of the Professors. The feedback literacy for the students means 
effectively understanding what feedback is, being able to give a meaning to the information, being able 
to manage feedback effectively even under the rational point of view and making a productive use of it 
under the relational point of view and making a productive use aimed improvement and self-regulation, 
in the awareness of one’s active role and in a co-responsibility logic with the Professor and his peers 
[26; 18]. Feedback literacy for the Professor recalls all that knowledge and attitudes to design feedback 
so as to favour its comprehension, the activation and the productive use of the feedback by the students 
and therefore, in an interrelated way, the development of their feedback literacy, acting at the same time 
on the dimensions of the design, the relational one and the pragmatic one [21]. 

It is an approach that reads feedback as a cyclic, generative and transformative process, as it enables 
the student to revise the study and the learning process and at the same time it enables the Professor 
to revise the design and the teaching process, to finetune one’s action to align the objectives, the 
outcomes, the perspectives. 

The new approach is particularly careful with the interactive and dialogic relationship between the actors 
of the feedback and in fact, it presupposes a partnership between Professors and students, where the 
Professor gets the fundamental role of designer who intentionally builds learning-teaching paths based 
on the feedback, which foresee the students’ participation and activation. 

In university didactics we can therefore, contemporarily state that the function of the feedback has 
changed, which from a simple exchange of questions and answers between Professors and students 
becomes a circular, generative and self-poietic process. According to the definition by Winstone and 
Carless [1, p. 6] it is “a process whereby students are proactive in seeking, making sense of, and using 
comments on their performance or their approaches to learning”. 

Enabling the feedback to become part of the usual didactic practices requires a transformation of the 
practices themselves, so as to integrate them, without juxtaposing them, to the existing practices in an 
embedded logic [22]. In university didactics some simple tools can be proposed, like the One Minute 
Paper, which enable the activation and the involvement of the students, the activation of internal and 
self-evaluative processes like the regulation of the Professor, in relation to the action and the design 
and that can find some coherence and sense in a learning, integrated also digital ecosystem. 

2 FEEDBACK IN DIGITAL LEARNING SYSTEMS 
According to an enactive perspective, the knowledge process is strictly related to the structural coupling 
between subject sand environment. In fact, environment and subject interact and while modifying 
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themselves, they transform through such interaction the whole system, which evolves also following its 
own dynamics [27]. The environment does not mechanically produce the change, therefore the learning 
of the subject, but this must actively be involved in the process: the environment produces some trigger 
[28], that is occasions, invitations to learning that must be grasped and elaborated by the different 
subjects involved. 

The feedback loop, that is the recursive and dynamic process through which the subjects taking part to 
the learning-teaching process interact and transform their acting is the reification of such reaction and 
proceeds structuring the questioned knowledge, re-modifying it and at the same time contributing to 
modifying the own schemes of the individuals themselves. In the feedback cycle the reflection is 
activated and, in its turn, it generates interactions between peers and Professors and it stimulates the 
co-building of ideas; «Productive reflections often involve higher-order processes of self-regulation. 
These are consistent with the main purpose of feedback being to enable students to self-regulate their 
own learning» [7, p. 708]. 

To make this feedback process realise in a generative and reflexive way one needs to set a suitable 
learning environment, which has to be configured as an ecosystem, under an ecologic vision of the 
space of the learning action according to which the environment is a crucial element of the didactic 
process. It is an environment that is highly connotated by the digital, which supports and leads in the 
space of a classroom and in the time of a lesson. The architecture of the digital learning ecosystem is 
characterized by two elements determining its dynamicity: on one side didactic technologies represent 
its scaffolding, on the other side the actors of the learning process continuously interact between them 
in a dialogical and propositive way [29]. This way an interface environment between the learning 
experience and the personal and collective one, of the external world, where the reference knowledge, 
produced by research, is structured in knowledge located and organised, by teaching and by learning, 
is determined [30]. 

The predisposition of Learning Ecosystems can support university didactics in aligning the Professor’s 
objectives to the student’s ones and in overcoming those problems that can invalidate the learning 
success, particularly of the freshers, among which the conception of an evaluation considered only as 
a final result of a given course and not as a recursive and transformative one related to practices of both 
students and Professors [31]. The building of a Learning ecosystem springs from Biology, according to 
which an ecosystem is an environment in which two components interact, the biotic one, of the living 
beings, and a-biotic one, made by the environmental elements like air, the ground, the temperature, etc. 
[2]. Transferred to the educational field the concept of Ecosystem embraces, therefore, digital species 
made of tools, services, resources and human species, biotic indeed, that is students, Professors, social 
actors interacting between them and producing transformations [32]. 

The ecosystem determines a dynamic conception of didactic designing, as paths and methodologies 
must be continuously revised following the inputs produced by the exchange between the social actors. 
It also determines a different approach to learning, strongly influenced by the reflection and 
metacognition processes activated by the feedback cycles that started. In the Learning ecosystem the 
individuals can spontaneously gather, interact among them and with the resources available both at a 
personal and at a group level. They can either transform or adapt their behaviours to either modify or 
upset the learning system success, like the changes in the ecosystem conditions influence the 
behaviours and the functioning both of the system in its generality and of its human and material 
components [33]. 

In addition to the transformative aspect and the flexibility and resilience [34], characteristics of the Digital 
Learning Ecosystem, there is aggregation: in fact, it configures also as a space of hybridisation of 
resources, either collective and personal ones. The personal experiences of the individuals are put in 
common and re-discussed, and they are used as a support technological resource both expressly 
thought for didactics, and generalist, but modified and bent for an own learning purpose, just because 
they are inserted in an environment which directs and finalises the use. The ecosystem is therefore a 
Third Space, where knowledge, postures of the actors, experiences, tools in addition to thought and the 
expectations of Professors and students interact [35; 36]. Being Third Space is what grants meaning to 
the different “items” populating the ecosystem as it is the negotiation space of different meanings that, 
when meeting, produce new constructions and new ideas, gifted of their own logic and their own identity 
[37]. 
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3 FEEDBACK THROUGH THE ONE MINUTE PAPER TOOL 
Among the effective strategies to promote in transformative and sustainable feedback university 
didactics practices, especially in large classes, and which enable to put students in an active reflective 
condition on their learning path in an ongoing interaction logic with the Professor [24], there is the One 
Minute Paper tool. It was originally developed at the University of California of Berkeley, it was then 
readapted and spread by Angelo and Cross [3] who inserted it among the so-called CAT that is the 
Classroom Assessment Technique and in particular among those that enable to evaluate how students 
interact to particular activities, tasks or materials of a course [3].  

The One Minute Paper foresees some simple questions the student is asked to answer in a short time 
(precisely one or a few minutes) and that enable the teacher to collect some feedback on how and what 
the student is learning, on how he is activating and managing his learning path, on how he conveys and 
re-elaborates the concepts and implements the processes [3]. This also in big classes considering the 
speed for filling it in and the possibility of readapting it with digital versions that can be immediately 
shared with the whole class. The tool can in fact be implemented through a simple Google Form and 
can be shared through a link that can be filled in also from mobile devices. The collection of the answers 
can be nominal, useful for reading in time the evolution of the students’ answers and the transformative 
processes, but, if necessary, it can also be anonymous.  

The questions generally asked, but which can foresee different variants, concern for example which 
important concepts the student has learnt, which questions arose to his mind during the lesson, which 
elements were nor clear and require more deepening. They are questions that can be used either at the 
end or during a lesson, they can also concern activities, trips, laboratories, procedures. Students can 
be involved either in discussion sessions after their answers, receiving that way some focused feedback, 
or they can be involved in suggesting questions to be inserted in the tool [3].  

The Professor can, therefore, get some regular feedback that enables him/her to revise and to re-adjust 
his/her didactic. In addition, the tool enables both Professor and students of sharing and progressively 
aligning the objectives and their idea on the learning-teaching process, supporting this way dialogic 
feedback and self-regulation [4]. 

Through the tool One Minute Paper students can in fact either read the questions at the beginning of 
the lesson to orientate themselves on the elements upon which they will be asked to reflect and then 
answer at the end, or they can answer during the lesson giving the Professor an ongoing feedback or 
directly answer at the end of the lesson or of any discussion topic, developing some metacognitive 
capacities like the capacity of thinking in a holistic way  and of identifying some gaps or problematic 
elements in their comprehension. The Professor during the following lesson can either re-take the 
answers supplied by the students and give some specific feedback, or he/she can directly do it during 
the lesson especially if one uses digital formats that enable the immediate tabulation, visualisation and 
screen sharing.  

It is a tool that, regardless its simplicity and immediacy, still goes beyond the analysis of what the 
students simply remember. Angelo and Cross [3] in fact point out that to identify and select the most 
important elements, students are firstly asked to evaluate what they remember and then they have to 
submit it to a reflection activating a metacognitive process. When they are invited to formulate questions 
either on some aspects which are not clear or to be deepened, they are also invited to evaluate 
themselves and to question on what and how they have understood of what they have listened to, seen 
or studied. This requires undertaking an active role and a more responsible one inside the learning-
teaching process, coherently with the new paradigm of feedback that foresees students and professors 
involved in a constant dialogue and interaction [1].  

4 METHODOLOGY 
The research path shown by this contribution is based on a methodological perspective linked to the 
self-study field, a research and learning technique starting from the analysis of one’s practices and the 
reflection upon them [6; 38; 39]. 

The self-study methodology is used in many researches in the educational field, in the teachers’ training   
and in the analysis of the alternation processes, linked to the initial training of the Professors [40]. It 
accounts for the subjectivity of the researcher, in the research and in the training, and for the importance 
of a researcher attitude in the teaching professional attitude [41].  
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Clarke & Erickson [6, p. 41] stated that self-study is a cornerstone in the professional practice, just 
because it stimulates and makes the teacher’s reflection generative and it structures the reflective 
attitude in action. Without self-study, teaching becomes repetitive and not reflexive, it tends to duplicate 
models and strategies learnt somewhere else not contextualised. Tracing the interconnection between 
teaching, learning and self-study is instructive to appreciate the way the survey is interpreted, defined 
and performed withing the teaching profession. According to Diane Laurillard [42] self-study highlights 
the importance of the practice as a research field as a depository of its own epistemology which 
thematises professional knowledge as the knowledge empirically situated, built “conversating with the 
situations” and supported by forms of reflexive rationality [43]. In addition, at the base of self-study there 
is the recursiveness between teaching and learning. Each teaching process is also a learning path. 
“When a teacher stops analysing his own practice and stops researching on it and on how the students 
learn, then his same practice stops being that feature of a professional” [42, p. 58]. Self-study 
researchers use their experiences as a resource for their research and problematize their selves in their 
practice situations with the goal of reframing their beliefs and/or practice [44]. 

According to Kubler LaBoskey [45] the characteristics of such methodology are the following: it is self-
initiated and focused; it is improvement-aimed; it is interactive; it includes multiple, mainly qualitative, 
methods; it defines validity as a validation process based in trustworthiness. 

Staring from this definition, the research path is focused on the qualitative analysis of the productions of 
two groups of students, under the shape of One Minute Papers, attending the teachings supplied by the 
two authors in University courses specialising in Pedagogy – Didactics in two different Universities in 
Italy: The University of Macerata e and the University “d’Annunzio” of Chieti. In the academic year 2020-
2021 about 300 OMP questionnaires were collected, which were administered through Google online 
forms to the students at the end of 19 total work sessions and analysed by the same Professors in the 
interval between one session and another to be able to re-discuss the arisen evidences together with 
the students when starting the following session. 

The research can be considered “autonomous and focused” as thought independently and cooperatively 
according to a learning-teaching path that was co-thought and centred on the use of the tool, which is 
the core matter of this survey (One Minute Paper), considered as essential for the evolution of the path 
itself and for the feedback activation between Professor and learner. It was a path “aimed at improving” 
as what came out along the analysis was constantly given back to the students and the arisen reflections 
were necessary both to orientate the learning process and to rethink the design in the following lessons. 
The analysis of the questionnaires was led through a “mainly qualitative” approach, that is through the 
identification, by means of post-codification, of homologous semantic field identified manually. The 
linguistic occurrences were pre-emptively cleaned to be able to isolate common and recursive 
conceptualisations between the different answers [5]. 

5 RESULTS 
The questions in the One Minute Paper administered to the students were the following ones: 1) Which 
are the two most meaningful concepts you have learnt during this session? 2) Which are the questions 
you remember the most? 3) Is there anything you haven’t understood? They were taken from the 
readapted model by Angelo and Cross [3]. The analysis of the answers was led under two perspectives: 
on one side the reflection induced in the students about their learning and the re-thinking of their attitudes 
both on the didactic plan and the one of future professionals in Education, as they are going to be at the 
end of their studies.  On the other side how the students’ answers could influence the re-designing 
process of the didactic path by the Professors was highlighted. 

5.1 Analysis of the first question 
The first question “Which are the two most meaningful concepts you have learnt during this session?” 
was analysed by activating a comparison between key-words, those identified by the Professors as 
pivotal topics of the lesson and those made explicit as concepts thought as pivotal in the students’ 
answer. On a merely quantitative plan the identity between keywords by the professor and keywords by 
the learner is rather meaningful as the group of students from the University “d’Annunzio” of Chieti 
settles on 69% of the total, while the group of students from the University of Macerata settles on 71%.  

To understand how we got to such data, we take the example of the first work session, which lasted 5 
hours, in which the argumentation and the explanation was built around three key elements of general 
Didactics: 1) the concept and meaning of didactics; 2) the building of the teaching 3) a deepening on 
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the topic of mediation and mediators. This is the analysis of the students’ answers: A) didactics, didactic 
action, meaning of didactics, characteristics of didactics: 25 occurrences out of 30 answers (83%). B) 
Subject, teaching, teaching process, how to teach, meaning of teaching: 30 occurrences out of 30 
answers (100%). C) Mediators, mediation: 13 occurrences out of 30 answers (43%). 

In this case students grasped the fundamental concepts of the lesson apart from the third one, which 
was more greatly latent. It is also interesting to examine the misconceptions: they let one understand 
how students often concentrate more on details rather than on the matters of more general kind, most 
of all if those details, for example some accessory definitions, or some considerations supporting the 
main thesis, are furnished with practical examples. 

Another example is taken from a different work session, which lasted 3 hours, in which the 
argumentation and the explanation was developed about base topics concerning Education and learning 
Technologies and in particular 1) the reflection on concepts  of technique and technology, 2) what it is 
meant by Educational Technology and 3) the reflection on the integration between historic development 
of the different media in the XX century related to the different theoretical orientations of didactics. Here 
is the analysis of the students’ answers: A) technique, technology, artefacts, hybridisation: 34 
occurrences out of 45 answers (75,6%). B) Theoretical paradigms, theoretical orientations, design, 
historic development of the media: 40 occurrences out of 45 answers (88,9%). C) Educational 
Technology, study and research, subject, interpretations: 23 occurrences out of 45 answers (51,1%). 

Even in this case the students grasped the fundamental concepts of the lesson focusing in particular on 
those concepts that required an interpretation process and less on those that were more descriptive and 
explicative of terms. From the professor side such analysis enables to understand which essential 
elements, in the global context of a work session rich in meanings and definitions, they could have lost 
and that were left behind. This way it is possible to re-orient the path, foreseeing considering again or 
deepening some conceptualisations which were not grasped by the students.  In addition, such analysis 
supplies some elements for the reflection about the alignment between objectives of the Professor and 
of the students and about the same idea they have of the learning-teaching process [42]. 

5.2 Analysis of the second question 
As far as the second question “Which are the questions you remember the most?” is concerned it 
revealed as fundamentally the most important on the feedback plan as in the students the reflection and 
the transformation of some preconceptions sprung, related to the topics dealt with, favouring, therefore, 
the accompanying of an attitude of students towards one of didactics and education. In fact we know 
that students include ingenuine theories, conceptualisations, pedagogical formats [46] permeating 
community culture typical of school contexts. We they are in the middle lands between being a student 
and being a teacher or an educator, they influence, as personal encyclopaedias, what they are learning 
related to the structure of the learning process, their constructions belonging to didactics and the 
procedures belonging to schooling [47]. At a level of personal identity construction, students have some 
conceptualizations that are already structured and decisively persistent in their future profession, 
influenced by the way they have lived their school path [48]. 

Due to such incorporation that is not always aware, as due to direct experience more than to theoretical 
reflection, and of such persistence, due to the reiteration in the long run of their being students, not 
always what is proposed in the different teachings related to Didactics affects the learners’ attitudes and 
does not change either the conceptions or the misconceptions that personal and partial elaborations nor 
examples not always virtuous that they have structured. Persuading to reflection in a constant and 
recursive way through a fast and immediate narration tool, aiming at clarifying the questions and the 
reasonings in the heat of the moment, directly after the individual lessons, can help to interiorize some 
assumptions confronting them with one’s experience. It is a process of a metacognitive type and an 
awareness, which as highlighted by Piaget [49] consists of two moments: the refléchissement, enabling 
the subject to verbalise one’s own subjective ideas and the réflession, that is the retracing, the re-reading 
to get a deeper comprehension. Clarifying through the written word can help in decodifying the meaning 
[50] of some formulations o which one has reflected upon along the learning-teaching process. Many 
answers, in fact, start with a conceptualisation, a recap of what they have understood, studied, which 
has gone under their reflection and starting from this point then they explicit the question. The answers 
in different cases are formulated through the expression “I wonder if” and in addition to recalling some 
aspects belonging to the subject, integrate some personal experiences, some informal knowledge, 
hypothesis on how students will act or could act in the future. 
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Due to this, in addition to an analysis of the answers in the individual sessions, the global sight on the 
words used by students is interesting, which were grouped in semantic fields starting from the first-
person verbs used, witnessing the student’s activation, induced by the question to take actions, though 
they are mental and abstract ones. The activation intervenes in structuring the habitus [51], the student’s 
identity and it witnesses a progressive change of the attitude towards a dimension that is more 
professional. The actions the students experimented on themselves were: the transformation, the 
change and the questioning previous ideas; the comprehension, the discovery, the deepening; the 
support, the confirmation; the reflection. 

For the professor point of view the answers given to the second question are those that offer him/her 
some feedback that enable, along time, to monitor the learning-teaching process transformative attitude 
and to analyse one’s own lesson, most of all in the moment when one detects similar answers by 
different students. In addition, the Professor can welcome even some elements not initially foreseen in 
the re-designing, but on which different students lingered upon and upon which they expressed some 
interest and that, therefore, can re-orientate the Professor on choices that are more shared. This aspect 
is particularly interesting to explore, especially in university didactics where students are generally adults 
and can be effectively involved in an active and responsible way. Winstone and Carless [1] suggest, in 
fact, a greater involvement of the students in the co-building and revision of knowledge processes under 
a logic of real partnership.  

5.3 Analysis of the third question  
Finally, the third question  “Is there anything you haven’t understood?” is the one that comes out to be 
the most useful both in the method and in the value: in fact, enabling to tell students what is not clear or 
which misunderstandings or doubts are still present related to the topics dealt with during the lesson, 
and foreseeing  a disambiguation of those doubts in the following lesson, supply a habit of ongoing 
feedback that is not taken for granted in university classes, most of all in those with a great number of 
students: here the direct question, the request for help or for clarifications to the Professor could be 
difficult for the student, as it would require a becoming visible in front of the Professor himself/herself 
and it is not often explicated because of shyness, lack of time or habit [52]. The digital version of the 
tool enables therefore all the students to participate and explicit their thought, it also enables the 
professor to listen to all the students who want to speak and that in a normal university lesson, due to 
the traditional limits of time foreseen, could only partly have this opportunity. The Professor, on his/her 
side, has the possibility of clarifying the passages that are not clear and to re-think his/her action to 
question about the effectiveness of the tool used, even simply in terms of language used and examples 
supplied by the didactic mediators used. 

6 CONCLUSIONS 
From a first analysis we can hypothesise that the tool One Minute Paper, thanks to the activation of a 
recursive and progressive feedback along time and the constant interaction between professors and 
students [7], has enabled the students to go beyond the analysis of what they simply remembered, 
enabling them to activate a metacognitive process of evaluation, self-evaluation and reflection on the 
activated process and on the proposed contents [3]. It has been possible to test dialogic feedback, 
oriented to the activation of self-regulative processes [4] in a path that, coherently with the new paradigm 
of the feedback, has considered as pivotal in the learning process of the students and in their activation 
in the learning process and also the interactions with the Professors and the other actors in knowledge 
building [1]. 

The structure of One Minute Paper and the specific questions asked at the end of each session, have 
in fact invited the students  to start a path which began recalling the most meaningful elements they 
thought they had learnt, staying in this explicit process of recovery of concepts for them and for the 
Professors, favouring the analysis on the alignment, but also, giving the possibility of writing and fixing 
such concepts, it has facilitated the reflexive, metacognitive return and the awareness one. For the 
students it has therefore been possible to go beyond the mere memory as the process of selection from 
memory was linked to the reflection both concerning the questions still in being, the curiosities still not 
explored, which could also make some misconceptions on which to work together more visible, and the 
aspects still not clear and to be deepened, those on which there could be some doubts pointed out by 
the same students and that required further explorations.  

The work of analysis of the students’ answers at the end of each session, enabled the Professors to 
finetune their design along the path and to progressively reconsider the path itself and also to monitor 
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the learning-teaching process possibility to transform. The reflections and the further interventions by 
the Professors did not concern in fact only those elements the students highlighted as not clear, an 
aspect that anyhow enabled all the students to participate, an aspect that generally cannot be reached 
in university classes having a big number of students, but that enabled to re-think, critically, some 
proposed concepts and processes, to reflect also in terms of the language used, of the examples 
supplied, of the didactic mediators used. It was possible to re-evaluate some elements not foreseen at 
the beginning, but that thanks to the students’ feedback arose as relevant and it was possible to welcome 
them in the path, valorising this way the active involvement by the students and communicating the 
interest and the care of the professor for the students’ thought and reflections. Many answers in fact 
started with “I wonder if” and then explored the concept often integrating the knowledge about the subject 
and more personal experiences, practical, informal ones. This enabled the Professors also to ask some 
students to report their experience in the following lesson. The research work on didactics, the 
Professors’ undertaking of a reflexive attitude according to the self-study perspective [6; 38; 39], enabled 
besides to promote a generative transformative partnership between didactics and research, giving the 
Professors some occasions for reflection, confrontation, re-design starting from the in-progress and 
shared analysis of the practices.   
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MANDATORY COMMUNITY SERVICE LEARNING AT A PRIVATE 
UNIVERSITY IN MALAYSIA: WAS IT WORTHWHILE? 

H.Y. Yeong, A.R. Md Deni 
Sunway University (MALAYSIA) 

Abstract 
In response to the Malaysian National Education Philosophy (NEP) on developing holistic individuals 
who are “intellectually, spiritually, emotionally and physically balanced”, the Ministry of Higher Education 
(MOHE) Malaysia mandated compulsory subjects for development of these values through practical 
involvement with local community in out-of-class activities for example community service or co-
curriculum activity. All Malaysian HEIs are thus required to have in each programme, a community 
service or co-curriculum module. To date, not much is known about the effectiveness of the community 
service module in inculcating said values as it has only been introduced into Malaysian HEIs. The current 
study thus sought to understand the benefits of participating in mandatory community service projects 
from the perspectives of business students at a private HEI in Malaysia. The study also looked at the 
impact of some pedagogical considerations on students’ community service learning and experiences. 
The study found that participation in the mandatory community service was worthwhile for most students 
as they reported developing positive values (empathy, social attitude, social efficacy), skills (social 
skills), and better understanding and tolerance of people of different races and background. 
Recommendations for future design and delivery of community service modules in response to the NEP 
are discussed. 

Keywords: service learning, higher education, pedagogy, action research, Malaysia. 

1 INTRODUCTION  
In meeting future national needs for responsible, globalised citizens, Ministry of Education (MOE) 
Malaysia has integrated the National Education Philosophy (NEP) on developing holistic individuals who 
are “intellectually, spiritually, emotionally and physically balanced” into Higher Education [1]. The 
philosophy forms the foundation towards developing individuals that are employable and are “ethically 
and morally upright” (Malaysian Education Blueprint (MEB) 2013-2025) [2]. In response, the Ministry of 
Higher Education (MOHE) mandated all Malaysian HEIs to incorporate a compulsory out-of-class 
module (for example community service and co-curriculum activity) for development of these values [3]. 
MOHE’s mandate is supported by academic findings that assert that service learning (SL), particularly 
community service learning (CSL), provides the means to reinforce the skills learned in classroom and 
is a platform that would inculcate social and community responsibility [4], [5]. 

To guide Malaysian HEIs in their development of the compulsory module, MOHE provided detailed 
guidelines and a sample module referred to as “Community Involvement” for HEIs’ reference. The 
sample module by MOHE features the best practices of SL framework as advocated by scholars:  

1 Emphasis on experiential learning involving the community [4], [5], [6], [7], [8] 
2 Incorporation of structured and continuous reflections [4], [9], [10], [11] 

MOHE, however, allows subjective interpretation of the guidelines. Essentially, each SL module must 
aim at developing students’ in the following area: social skills and responsibilities; values, attitude and 
professionalism; skills in communication, leadership, teamwork; life-long learning, information 
management and entrepreneurship [3].  

1.1 Benefits of participating in SL 
One of the fundamental benefits of SL reported is its positive impact on students’ interpersonal skills, 
particularly in teamwork [12] and ability to motivate others [13]. As students become actively involved in 
designing and implementing service projects, they also developed leadership skills [4], [14]. In fact, 
[14]’s study demonstrated that students who did not participate in SL went through a decline in their 
leadership capacity compared to their peers who did. Furthermore, [5] reported that students who 
participated in SL improved their communication skills particularly in delivering presentations and 
communicating and networking with people from different background.  

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1541



 

 

Additionally, [15] through their longitudinal study showed that SL develops compassionate human 
beings. [13] demonstrated that medical students showed better appreciation of community issues, which 
is vital in the development as compassionate future doctors [13]. According to [16], SL nurtures and 
cultivates students’ empathetic personality. Participants’ level of empathy was found to have changed 
after going through SL activities that included observation of others’ emotional experiences [17]. Several 
other scholars also found similar evidences on the positive correlation between SL and enhanced 
empathetic characteristic [18], [19]. 

Scholars [20], [21] have also found that the opportunity to interact with others during community service 
would deepen the understanding of people of different background and strengthens students’ interest 
in issues relating to multiculturalism and diversity [22]. This boosts students’ cultural competency and 
increase their cultural sensitivity [23].  

Those involved in SL were also found to have better understanding of social issues, enhanced sense of 
civic responsibility, greater self-efficacy and more willing to engage in future community work and to 
serve others [24], [14]. Similarly, [9]’s various studies also found that students gained significant increase 
in the level of community self-efficacy [9] and commitment to activism [23] post SL activities.  

1.2 Delivering an effective SL module 
For SL module to deliver the desired outcomes, it has to be effectively planned, managed and delivered. 
In addition to the basic principle of best practices as discussed in an earlier sub-section, scholars have 
argued that there are conditions to be met for an effective SL module: 

1.2.1 Voluntary, or optional 
While scholars agree that SL module should be credit bearing [4], [12] and embedded into a course of 
study [7], past studies had focused on SL as an optional, and/or elective module in which participants 
were volunteers [25]. [26] claimed that mandatory SL “can in practice impede progress towards the 
goals as the requirement is meant to serve”. This shows that SL module is most effective when it is an 
optional or volunteering module that the students could self-select into. Nevertheless, a few studies in 
recent years have found similar positive impact of compulsory SL module [25], [27], [28].  

1.2.2 Institutional support 
[4] argued that for SL to be successful and sustainable, four constituencies within and external to the 
HEI (namely the institution, the faculty, the students and the community) must play essential roles in SL 
development cycle that includes awareness, planning, prototyping, supporting, expansion and 
evaluation. [29] described the importance of having a faculty or administrative champion that promotes 
and supports SL in the HEI. [30] concurred with [29] and added institutional commitment as the important 
element to help institutionalise and sustain SL module in HEI.  

1.2.3 The nature of the service projects determines the value of the SL module 
Participants of a SL module perceive it highly if the SL projects give them greater task significance and 
higher socialization component [25]. This could be because different SL experiences (critical events) 
influenced the impact of changes in the participants of the programme [17]. For example, higher 
responsibility and opportunity to observe emotional experiences of others at the community site 
enhances the participant’s empathetic personality [17]. [31] also emphasised that the better attainment 
of learning outcomes is achieved only if the SL experience is related directly back to the course 
curriculum, as in the case of the medical students, as reported by [13].  

1.3 The SL module for business students at a private university 
The Service Learning module designed and delivered in a business school at a private HE institution in 
Malaysia is aimed at creating students’ awareness of social responsibility and to examine their roles and 
contributions to their community, society and the environment. The module is credit bearing, conducted 
within a 14-week semester and has four intended learning outcomes: 

• LO1: Explain the correlation between economic, social, cultural and environmental factors within 
a community 

• LO2: Identify how community service can assist in the development of skills in leadership, self-
improvement, persistence, initiative, integrity and drive/motivation 
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• LO3: Evaluate the leadership and team work required when working in multi-ethnic and multi-
religious environments 

• LO4: Engage in community service activities conducted through community projects in 
collaboration with different civil society organisation and social enterprises.  

The assessments for the module include service project proposal, service project implementation report, 
group reflective portfolio on team work and leadership issues within the team and individual reflective 
essay on personal development throughout the SL project. The semester was structured into three 
stages, (1) The preparation stage (week 1 – week 5 of the semester); (2) The implementation stage 
(week 6 – week 10 of the semester); and (3) The reflection and reporting stage (week 11 – week 14 of 
the semester) 

The SL module incorporates (a) community involvement and (b) structured and continuous reflection on 
the experiences through SL. During the preparation stage, students formed groups of 4-6 members to 
design an SL project. Students were given freedom to design their SL projects, except fund-raising 
campaigns. At this stage, a series of lectures and workshops were also conducted on topics such as 
civic responsibility, social issues and different kinds of service projects in the community. Subsequently, 
students worked collectively to implement the SL project with support from the module leader through 
group consultation. From time to time, they were asked to re-gather for a guided reflection on their SL 
experiences. At the end of the semester, students shared their experiences through their written 
reflections. 

2 METHODOLOGY 
The current study employed an action research approach aims at understanding and improving the 
delivery of SL module at a private university. Additionally, the study aims to contribute towards 
investigating the nature of the service activity/projects and the benefits that the students gained at the 
end of the module. This aim is in line with scholars’ claim that different SL experiences or activities 
influence what is gained from it [17], [25], [31].  

The study is also carried out to bridge the gaps in knowledge on the impact of students’ participation in 
mandatory SL as this focus seems to be lacking in past studies. Furthermore, SL is relatively new in 
Malaysian HEIs. It has never been formally introduced to the Malaysian education system prior to the 
official release of the MEB 2013-2025. This explains the dearth of research articles on SL in the context 
of Malaysian HEIs. In fact, the concept of SL in HEIs is new to the South East Asian region [32]. It is 
also for these reasons that the study is conducted. 

The study has two research questions, focusing at students’ perspectives, 
a) What were the impact of their participation in the SL programme? 
b) What were the aspects of the SL programme that require improvement?  

The current study involved two researchers: One led the module and collected data, and another 
supported the questionnaire design and data analysis process. Having an external person to the module 
to support the research process could provide an unbiased view on the outcomes which may improve 
the validity of the study [33], [34]. 

2.1 Participants 
Respondents of the study were Year Two undergraduate students from the School of Business majoring 
in undergraduate degree programmes like Business Management, Accounting and Finance, and 
Marketing at a private university in Malaysia. 171 students out of 245 (approximately 70%) consented 
to take part in the study. The study employed a qualitative, open-ended survey questionnaire that allows 
free expression of feelings and thoughts [33] as its main data collection tool. The questionnaire had five 
main sections: a) demographic information, b) past experience in community service work, c) service 
project for the module, d) reflection on a critical incident experienced during service project [35], e) 
perceived benefits gained from SL, and f) suggestions for improvement. To facilitate students’ reflection 
on the benefits gained from the SL experiences, students were given a list of common benefits derived 
from past literature on SL and were required to elaborate on only two benefits from the list. The list 
includes interpersonal skills, social attitudes, self-confidence, social efficacy, empathy and 
educational/career aspiration. Students recorded their responses on a printed questionnaire and they 
were guided in the process of completing it. As for data analysis, the open-ended responses were 
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gathered, typed, coded and categorised into themes. Frequency counts were also done on recurring 
themes to identify trends and patterns [36]. Hermeneutics approach was used by both researchers to 
make sense of students’ textual elaboration and description of their critical incidents [34]. The findings 
were then reviewed, discussed and reported. 

3 RESULTS 
Of the 171 respondents, 95% were local students and 5% were international students from either 
Bangladesh, Kazakhstan, Maldives, Tanzania or Zambia. 51% of the students, indicated that they have 
no prior experiences in social and community service related experiences. The rest indicated that they 
have had some past experiences in community service work ranging from goods donation, visiting 
charity homes, to full scale volunteering at different social organisations. 

The types of SL projects undertook by students were: (1) awareness campaign on social issues, (2) 
volunteering at animal/wildlife shelters and rescue centres, (3) street feeding and food bank programmes 
targeting urban poor and homeless community, (4) volunteering at shelter homes, i.e., orphanages, 
refugee centres and old folks’ homes, and (5) others (i.e., holding operational functions at social 
organisations). The table below summarises the type of community service works the students 
completed. 

Table 1. Types of Community Service. 

Type Count Percentage 

1 33 19% 

2 29 17% 

3 86 50% 

4 20 12% 

5 3 2% 

Total 171 100% 

Analysis of students’ responses on the perceived impact of their participation in SL projects found 
development of social skills, social attitude and empathy as the three most recurring themes. Perceived 
impacts in terms of development in self-confidence, social efficacy and education & career aspiration, 
however, only recorded 34.5%, 40% and 29% from total responses respectively. 

Table 2. Summary of Types of Impact Reported. 

Impact Total Responses 

Social Skills (Interpersonal Skills) 118 

Social Attitude 107 

Self Confidence 59 

Social Efficacy 69 

Empathy 112 

Education & Career Aspiration 50 

Others  35 

3.1 Social skills 
Themes emerging from analysis of data categorised under ‘social skills’ found that students perceived 
that they had developed skills in working in teams, leading others, negotiation, communicating with 
people from different background (race, religion, socioeconomic status, culture, age group), managing 
identity, influencing others, delegating tasks, dealing with difficult people, accepting feedback, 
expressing ideas, and compromising.  
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When students participated in the SL projects, they held various roles for example team members, 
communicators, public relations, event organisers, negotiators, teachers, campaigners, supporters and 
many others. Doing so, may have put them into the position to use and experiment with different 
communication/ social skills. One student, for example, relates how being in charge of ‘PR’ for an 
awareness campaign helped him/her developed his/ her communication skills:  

Being in charge of "PR" (Public Relation for the event), I have to draw the crowd in and get 
them engaged, this has actually improved how I socialise and communicate with a wider 
audience, getting strangers (the wider audience) feel comfortable in expressing their own 
feelings, and to even initiate a conversation with them. 

Furthermore, students were put in leadership positions during their SL projects and this helped them 
developed some leadership skills:  

I have improved on my communication skills, most notably my leadership skills. The kids 
looked up to me for assistance, so I had to put up a stronger, brave face, and to offer help 
to them (the kids) individually. I felt good about myself. I, for the first time, felt very proud of 
myself. I wish to continue doing it. 

As students were working with people of different background, they were exposed to different leadership 
styles and some students developed a wider perspective of leadership:  

I did not lead the team as I always have been, I learned that I have to accept different types 
of leadership. Although it's not the way of leading that I'm used to but it will be fine as long 
as it achieves the same outcome or goal. 

Through community service projects, students had the opportunity to work with ‘new’ people and for 
some students it was this experience that had the most impact on their social skills:  

In order to carry out our project successfully, we have decided to collaborate with AWAM 
(a non-profit organisation focusing on women empowerment). We had to team up with 
volunteers in AWAM and work with them throughout the project. I feel grateful as I have a 
chance to work with those experienced volunteers and learn from them. Through this 
experience, I learned how to work with team members from different background and 
culture which I wouldn't have a chance to experience it otherwise. 

3.2  Social attitudes 
Improved social attitudes is the second highest selected category of impact which students perceived 
they gained from their participation in SL projects.  When working on community projects, students 
indicated increased awareness in the following: i) anyone can become homeless (regardless of race), 
ii) homeless people are humans too, and iii) they were multiple factors to people’s circumstances and 
often these were beyond their control, iv) some poor/ homeless people were trying hard to improve their 
lives; v) people from different racial backgrounds helped to provide for those in need.  

After participating in a distribution of food to the homeless programme, a student shared how interacting 
with homeless people directly improved his/ her understanding of their situations and changed his/ her 
perception of them.  

…that I (have) more positive attitudes toward people that are homeless, that previously I 
held negative image of them, but after interacting with them and understanding their 
situations, it makes me understand them more and changed my attitude towards them.” 

For some, these experiences helped them developed a more positive attitude towards people with 
different background: 

I have learnt to be humble. Also, never judge anyone else as we won't know what they’ve 
gone through and still are going through. I've learnt to be more open minded in terms of 
accepting people of different backgrounds with a positive attitude.” 

Some students recalled volunteering alongside people of other races and this has helped them become 
more opened towards others as shared by a student:  

… I have improved my level of tolerant and became more open (positive) towards people 
with different background. This is because, the people in the NGO that I worked with are of 
different race. We cooperated with each other in order to take care of the animals. And I 
am also willing to listen to their instructions on how to take care of animals more patiently. 
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Another student shared how his experience with dropout youths helped him/her developed better 
tolerance:  

This is my first time spending so much time with the Indian youths. They are from different 
background, race and religion, so it is quite a precious experience. Although they are 
dropout youths, they are very polite to us. I have learnt to be opened to others and to be 
tolerant to others as well. 

For some, these experiences challenged their perception of ‘race’. One student observed people of 
different races and religion working harmoniously together. Another recalled developing a positive 
relationship with a Malay homeless person. One Chinese student relates “I used to think Malaysians 
only help their own race, but I found out that I was wrong, the Malay volunteers helped all people from 
different background”. Similarly, an experience volunteering at a community centre challenged another 
student’s perception of their understanding of ‘race’: 

Many people still hold the misperception that all Chinese are rich and don’t need others' 
help, or discriminate the Indians and Malays. However, through this SL project, I realised 
that most of the beneficiaries are Chinese. Meanwhile the volunteers at Grace Community 
Service (the community centre) are mainly Indian and Malays. 

3.3 Empathy/social efficacy 
Many students also responded that the SL projects make them empathise more with the community 
they served. Students’ responses reflected varying degrees of empathy from perspective taking, 
emotions (feeling what others are feeling), and genuine care (doing something about it [37]. After 
learning the circumstances of people’s predicament, a student shared how such experience taught her 
to consider other’s perspectives: 

We cannot judge these homeless people as lazy. While (volunteering), I overheard one 
man telling…his story. It made me really sad, because this man was a really hardworking 
man and he was cheated by one of his close friends who was also his business partner. At 
that time, he lost everything and even got blacklisted. I learn that we must see from other 
people's point of view and not to judge them. 

Some students showed genuine care and continued to support the shelter homes they volunteered at 
even after they had completed the module:  

I talked to the person in charge, some of my group members and I agreed to help the kids 
with their studies/homework weekly or when they require for free of charge. I feel it is our 
responsibility to help the people in need. 

Heightened empathy had significant impact on social efficacy. Students realised that their contribution 
can ease the burden shouldered by other volunteers and that their contribution matters: 

Before (the implementation of the) SL project, I felt that my contribution does not matter. 
After that, I felt that every contribution whether small or big actually matters, at least to 
those people that I helped. 

Students also shared their realisation that “one does not have to be rich or have money to help” and that 
their contribution would not lead to significant changes but “the help given can improve other’s lives”. 
Participating in the SL projects, for example the awareness programmes, improved students’ own 
awareness of the issues that they focused on (i.e., abuse) and made them more aware of the available 
channels that they could use to support their cause. Some students also realised the importance of 
working collectively to create significant change in the community 

3.4 Other Findings on Impact of Participation in SL 
Analysis of findings also shows that some students came out from their SL experiences, particularly 
Type 3 and 4, with some negative thoughts. Some students who were involved in street feeding felt that 
their effort did not matter as it was “just too hard” to make a change in the society and one thought that 
street feeding will just worsen the situation. Some also lamented that the SL projects were only short-
term solutions and did not solve the real problems.  

The study also found several significant patterns when the types of SL projects were compared to the 
impact reported. To confirm these findings, students’ post-participation project report and individual 
summative reflective writing were analysed. The analysis from these two sources confirmed the below: 
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Table 3. The highest percentage of reported impact per type. 

Types of Community Service work  The highest % of reported impact per type 

Type 1 Social skills (85%) 

Type 2 Empathy (76%) 

Type 3 Social attitude (73%) 

Type 4 Social attitude (85%) 

These findings indicate a relationship between the type of community service and their impacts as 
different SL projects gave students a different experience. For example, when participating in Type 1 of 
SL projects awareness campaigns, students had to plan, organise, promote, host and communicate 
their cause. As a result, they were in contact with many people of which some were externals, i.e., other 
volunteers, non-governmental organisations, members of the public. It is perhaps through these 
experiences that students developed their social skills as mentioned by a student:  

Through this SL project … I learned how to liaise with a person who is (of a) higher position 
than me. I promoted (the event) in classroom, in lecture hall, to all 'stranger(s)'. This is why 
I felt this project improved my social skills.  

The lowest percentage for ‘social skills’ was reported by students in Type 2 SL projects who volunteered 
at wildlife/ animal shelters which is perhaps understandable because of their low contact hours with 
people.  

Type 3 and Type 4 SL projects recorded highest percentage of reports for impact on social attitude. 
Through these types of community service, students had the opportunity to establish close contacts and 
personal interactions with the urban poor and homeless, youth dropouts, orphans, old-folks or refugees. 
These face-to-face encounters may have challenged their set perception or bias about these groups 
which may have resulted in a positive impact on their attitude towards them. 

On the other hand, students who participated in Type 2 SL projects reported the highest percentage in 
development of empathy compared to other impact. In their accounts of working with animals at wildlife 
and rescue centres, students were clearly affected by the kinds of abuse they witnessed on the animals 
and this could have heightened their sense of empathy towards animals. 

One area that recorded low percentage for all types of SL projects was development of self-confidence. 
This was despite students’ achievement in accomplishing complex tasks within a limited amount of time. 
Another area which recorded low percentage was career & educational aspiration. This is perhaps 
understandable because students’ engagement with SL projects was limited in terms of duration and 
exposure. Development of self-efficacy also did not record significant impact if compared with the 
development of other values or skills. This could be due to the short period of students’ involvement in 
SL projects. 

3.5 Students’ Recommendations 
Two sets of information were sought through the survey: 1) what they liked the least about the SL module 
and 2) areas of improvement. 140 statements were recorded for item 1 and 141 for item 2. Data analysis 
for what they liked the least about the SL projects identified two main categories, 1) what they liked the 
least about the SL module and 2) what they liked the least about the SL projects. Emerging themes for 
the former are, ‘ratio’, ‘format of instructions’, ‘assignment’, ‘classroom activities’, ‘timing of classes’, 
‘timing of module’, ‘time availability’, ‘team’, ‘instructor’s support’ and ‘nature of module’. The two themes 
that recurred more often than others are ‘format of instructions’ (30 statements) and ‘assessment’ (18 
statements). Students were particularly unhappy with having to attend lectures for the module. Many felt 
that it was a waste of time and that more time “should be given…on practical SL projects, instead of 
listening to theories in the lecture”. Some students also felt that the assessment tasks were a burden 
and took away time from “doing community work”.  

Analysis of data on what they liked the least about the SL projects identified the following themes: 
‘safety’, ‘scheduling’, ‘support’, ‘members of public’, ‘logistics’,’ job distribution’, clarity of instructions’, 
‘impact’, ‘activities’, ‘treatment received’, ‘organisation’, and ‘supported group’. Students’ feedback 
highlights the needs for the university to establish contact with the organisations they participated in due 
to the problems they faced during SL projects for example lack of clarity in the instruction received, 
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ineffective work delegation and negative treatment from members of the organisations. Some students 
also shared their observations that made them dislike the SL projects they participated in. One student 
shared how unhappy he or she was when she found a pile of expired food at one of the shelters and 
another related his/her discontent with people who “actually can go to work but still stay there waiting 
for people to distribute food for them”.  Students also raised issues with safety particularly when they 
had to travel to remote areas to reach the location of their SL projects.  

To improve the module, students recommended the following: (the order of recommendation is based 
on the number of recurring themes): a) Reduce and simplify assessment tasks, b) Reduce class contact 
hours. Use class contact hours for students to plan the SL projects, c) Sustain students’ involvement 
with the community service or an organisation over an extended period of time (exceeding one 
semester) so that their participation will be more impactful and meaningful, d) Provide samples of past 
year SL projects to current students for a better idea of the kind of SL projects that are feasible, e) 
Provide a list of potential organisations to ease the planning process, f) Allow students to share their SL 
experiences through vlogging and presentation, instead of report writing, g) Monitor students’ progress 
and provide relevant advice and suggestions, g) Provide monetary support to run their campaigns, h) 
Design activities that are more persuasive and impactful (for example inviting real survivors of abuse to 
share their experiences/ sharing session with social entrepreneurs/ field trips).  

Most students who had undertaken SL project through the module were clearly affected by their 
experiences. To make their experiences more meaningful, however, the following has to be considered: 
the way assessments are designed, physical sessions are conducted to support SL, support provided 
in the planning of SL projects, monitoring and provision of support during and after SL projects, selection 
of SL programmes (as safety has been raised as a concern), and communication with external 
organisations. 

4 CONCLUSIONS 
The study shows the potential SL module in inculcating positive values and important soft-skills that are 
important not only for employability but also for the development of individuals that are globalised, 
responsible and morally-upright. The study found that despite being a mandatory programme, many 
students benefitted from their SL experiences. This supports findings by [25] on the positive impact of 
mandatory SL and contradicts what [26] put forth on the limitation of mandatory SL. The study also found 
that different SL experiences invoked different changes and development of different skills and values 
which supported [17]’s study.  
Most importantly, the findings of the study show the potential of SL in opening doors for students to converse, 
collaborate and work alongside people with other races. It was through these experiences that students 
gained a better understanding of their own race in relation to others, and be more open to multiculturism and 
diversity, which supported the findings in the study by [23]. The SL experiences, in other words, has the 
potential to improve inter-racial relationships which is crucial in multicultural Malaysia as tensions are on the 
rise between the different races due to political rivalry [37]. For the SL module to be more effective, however, 
SL experiences need to be made more meaningful through improvement in the way assessments and 
sessions are designed and also in support provision throughout students’ SL journey.  
The study has several limitations. First, its focus was only on understanding SL experiences of a single 
cohort of students within one private HEI in Malaysia. Focus of future research needs to be wider, i.e., 
includes more HEIs and larger number of research participants perhaps involving students from different 
disciplines.  Furthermore, the current study only focused on understanding the impact of SL from one 
perspective (i.e., students). For a more holistic understanding of SL experiences, perspectives of people 
from the organisations in which students did their SL projects should also be considered. Furthermore, this 
research did not segregate the students according to their gender. [39] reported in their work that gender 
plays a role in determining the benefits of SL projects. Hence future research could be designed to explore 
the categorical benefits of SL projects with gender considered. It is also beneficial to conduct longitudinal 
studies on the impact of SL, particularly for SL module that is only confined within a specific duration in a 
programme. Findings from such studies could identify the limitations or the potential of SL in character 
building and development of skills and values that are long lasting, impactful, and meaningful. 
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Abstract

Practising speaking a foreign language and participation in social interaction is generally considered to
prompt the development of speaking skills when learning a new language. A spoken dialogue system
with a virtual human as a conversational agent replacing the human being as the counterpart in one-to-
one spoken conversation can provide this opportunity for students in simulated everyday life scenarios.
This learning situation gives other conditions than in human-human verbal interaction, for example, no
real possibilities for mutuality in experiences. There is a need for a framework adapted for organisation
and analysis of data exploring from a student perspective their self-reported experiences of speaking a
foreign language with a virtual human and of practising speaking skills in a spoken dialogue system.
Here we introduce a framework as an analytical lens, the Framework of Student - Conversational Agent
Interaction (FoSCAI). FoSCAI is inspired by the Relationship of Inquiry framework (RoI), an adaption
from the Community of Inquiry framework. RoI consists of four interdependent elements; cognitive,
teaching, social, and emotional presence, and is developed for analysing the process of an online
learning experience between a student and tutor. Instead of focusing on the written interactions in the
learning environment, FoSCAI focuses on students’ experiences of the learning situation with the spoken
dialogue system. The experiences are operationalised into four interrelated and overlapping dimensions;
cognitive, teaching, social, and emotional. The framework consists of two parts, where the first part
explores the overall experience of speaking with a conversational agent. The second part explores the
experiences of practising speaking skills activities in the whole spoken dialogue system with the
conversational agent. Together, the two parts capture the students’ educational experience of their
learning situation when practising speaking a foreign language in a spoken dialogue system. In the first
part of the framework, the focus lies on the students' cognitive, social, and emotional experiences of
speaking with the conversational agent. The teaching experience is not fully visible in this part due to
constraints of the current design of virtual humans as conversational agents in the conversation, for
example giving instant feedback but not explicitly tutoring students. In the second part of the framework,
the teaching dimension of experience refers to both the whole system including its supportive features
and the students’ own support of their learning process. Subsequently, the teaching dimension of
experience is of major focus in the second part of the framework. In combination with the other three
dimensions, it explores students’ experiences of practising speaking skill activities in a spoken dialogue
system. The framework attempts to visualise the complex reality of student - conversational agent
interaction to gain knowledge of this kind of learning situation. Instruments used to produce data for
applying the newly designed FoSCAI in a study in a formal education setting on Swedish lower
secondary school students have been digital logbooks and questionnaires, designed based on this
framework. Refinement and further elaboration of FoSCAI are needed for future use in this kind of
educational research regarding spoken dialogue systems with conversational agents assisting language
learning, especially speaking skills.

Keywords: Spoken dialogue system, conversational agent, foreign language, speaking skills, interaction,
students’ experiences, framework, Community of Inquiry.
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Abstract

Problem Based Learning (PBL) techniques have gained prominence in classrooms at all levels of
education: primary, secondary, and tertiary. Globally, a large investment is made in training teachers in
the education and higher education (HE) sectors. This also includes training teachers on PBL, which is
considered a technique for making the content more relevant to students. However, there is a dearth of
knowledge on the transfer (use and application) of such training back into classroom settings. This study
explores the training on PBL in a Virtual Learning Environment (VLE) via the Zoom platform during the
COVID–19 pandemic, and the teachers' intention to transfer such training. Specifically, we ask two
research questions: 
(1) How effective is the use of virtual platforms for PBL training? and 
(2) What is the potential for and extent of transferring PBL training conducted virtually? 

Our study is based on the theory on Training Transfer (TT), more specifically Baldwin and Ford (1988)
model on TT, and the five types/ levels of TT proposed by Yelon, Ford and Bhatia (2014), using the
former as an a priori model. We used a single case study on a PBL training conducted in a VLE, in a
business faculty at a leading Sri Lankan state university. Primary data was gathered using semi-
structured interviews from 12 teacher respondents, which were analysed thematically. 

We found that: 
(1) a majority of teachers were less exposed to training on VLE generally, and on PBL specifically, 
(2) teachers preferred onsite training over training in a VLE, 
(3) teachers expect to customise the learning from the PBL training to suit their teaching context in terms
of subjects taught, classroom size, facilities available, course duration, and personal resources available,
(4) teachers will mostly transfer at types/levels 1, 2 and 3 of TT which includes performing desired
actions, assessing desired outcomes (mostly one’s own outcomes), and explaining learned ideas (only
on request), and 
(5) teachers’ preference to transfer learning of PBL at TT types/ levels 4 and 5 is minimal – they are
reluctant to instruct others to perform as desired, and lead others to apply learned ideas. 

We provide three central contributions. Firstly, we extend Baldwin and Ford (1988) model on TT to be
relevant to the training of PBL in a VLE in an educational setting. Thereby we capture teacher
characteristics, trainer characteristics, work environment features, learning and retention, and
generalization are important to training in HE. Secondly, we present an empirically developed
understanding of how teachers intend to use and apply PBL trained in a virtual context. Thirdly, the
paper provides an empirically grounded basis for further theorising training of teachers in HE. This
understanding will assist institutions and policymakers in HE to make optimal returns on the investments
made in teacher training.

Keywords: COVID–19, Higher Education, Problem Based Learning, Training Transfer, Teacher Training,
Virtual Learning Environment.
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Abstract 
Innovative resources such as Virtual Reality (VR) and Augmented Reality (AR) can be very useful for 
the teaching and dissemination of Chemical Engineering, a highly complex discipline that is mainly 
applied to the industry, which makes it difficult to approach students in the classroom of real 
equipment and systems.  

We have explored the web to search VR and AR materials available, but few results have been found 
related to Chemical Engineering, so we have created our resources and applications. However, the 
learning process has been slow and complicated, so we have focused on developing a limited number 
of resources, which will be shown in this work. Several 360° videos of our laboratory practices and 
facilities have been created to promote our Chemical Engineering Bachelor and Master. Moreover, AR 
resources have been created to foster the comprehension of complex laboratory equipment.  We 
already have the experience to affirm that the use of VR and AR can complement the more traditional 
methodologies and favour more immersive learning, offering great opportunities to enhance the 
learning process in some of the subjects we teach. In order to know the suitability and impact of the 
resources created, a survey was proposed to the students and the main results are presented in this 
communication. The good results obtained in this work encourage us to extend the activities to a 
greater number of subjects, activities and laboratory practices.  

Keywords: Virtual Reality, Augmented Reality, 360° videos, Chemical Engineering, laboratory 
practices. 

1 INTRODUCTION 
Innovative resources such as Virtual Reality (VR) and Augmented Reality (AR) can be very useful for 
the teaching and dissemination of Chemical Engineering, a highly complex discipline that is mainly 
applied to the industry, which makes it difficult to approach students in the classroom of real 
equipment and systems. The incorporation of ICT in the teaching and learning processes in the 
Chemical Engineering degree will complement the more traditional methodologies and favour more 
immersive learning. In this context, the use of VR glasses and AR offer great opportunities to enhance 
the work of the teacher, with the additional advantage that both resources only require a smartphone. 
AR is a technique that allows the integration of virtual objects within our reality. In this way, virtual 
objects (2D or 3D) are superimposed on the real world, achieving an effect that allows the coexistence 
of the two worlds, virtual and real, in the same space. On the other hand, VR allows people to move to 
virtual environments and view VR 360 video that would hardly be shown with traditional teaching 
resources. In this sense, it should be noted that AR and VR are innovative methodologies that offer 
students greater motivation and more information concerning traditional teaching. All this can be 
achieved with minimal investment since almost all the necessary software and many teaching 
resources are available on open access platforms. In addition, mastering these tools in any of the 
curricular areas of the degrees would facilitate the design of spectacular activities with the 
incorporation, or linking, of interactive materials on the same material support already used in classes.   

As an example, with VR or AR and with the smartphone from anywhere it would be possible to show 
as disclosure to the general public, compulsory secondary education and high school students 
(Researchers' Night, Orientation Days, etc.) the mode of operation of a unit of an industrial plant. This 
can help solve a problem that currently exists about the teaching and dissemination of Chemical 
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Engineering, as it is a complex discipline and always related to the industrial scale, in many cases very 
difficult to show in the classroom. As an example, the following situation could be shown: in other 
degrees, such as chemistry, it is possible to use two coloured solutions that smoke in a demonstration 
and it is simply already surprising, but a chemical engineer cannot take a 3-meter tall stirred reactor 
tank for them to see. 

This work is part of a project funded by our university to improve the teaching process and the 
innovation in our degrees.  

2 METHODOLOGY 
The main steps of the methodology followed is directly related to the three main objectives of the 
project.  
Objective nº 1:  Compilation of free access material for VR and AR related to Chemical Engineering. 
Tasks: Search for VR and AR material on the web; Contact with the authors of publications related to 
VR and RA; Search for resources in institutional repositories of Universities.  
Objective nº 2:  Selection, adaptation and preparation of resources for teaching and dissemination. 
Tasks:  Meetings to test and to select the material to be used; Adaptation of the selected material to 
the concepts or facilities to explain; Preparation and testing of the activities to be carried out. 

Objective nº 3:  Carrying out real tests of the use of the generated resources. 
Tasks:  Conduct student surveys on VR and AR resources used in terms of usefulness, satisfaction 
and motivation. Evaluation of the satisfaction of the teaching staff of the project with the teaching use 
of VR and AR resources, in terms of usefulness, satisfaction and the real level of applicability.  

3 RESULTS 
The main results associated with each objective are summarized in this section. 

3.1 Compilation of free access material for VR and AR related to Chemical 
Engineering  

Several members of the working group carried out an extensive search for resources or applications 
available for VR, AR, 360º videos, etc. specific to Chemical Engineering. However, no specific 
resources about chemical engineering processes were found, only Chemistry VR and AR apps and 
some 360º videos of production plants were found. Also, contacts have been made by e-mail with 
professors involved in AR or VR projects in Madrid, the Netherlands and China, which have received a 
response but have ultimately not borne fruit. In general, they have responded that they have not yet 
developed material available for use. 

Throughout the project, we have continued looking for some material that would be useful, even if it 
was paid for, as long as it was of high quality and could be applied to our objectives. 

In conclusion, no suitable material has been found for our objectives, so it was decided to generate 
our material, buying a 360º recording camera and using available augmented reality apps. 

3.2 Selection, adaptation and preparation of resources for teaching and 
dissemination  

This objective has been met 100% successfully. In fact, more resources than those initially planned 
have been created. Numerous sub-working group meetings and several general meetings have been 
held. A virtual campus has also been created for this endorsed action, where all the information has 
been collected and where the members of the working team have participated very actively. This 
section shows some material to be highlighted as a result of these meetings. 

Figure 1 shows one photogram of the 360º video recorded in one of the practical laboratories. The 
following link shows one of the resources generated from virtual reality (it can be seen in 360º) (*) for 
the dissemination of the Degree in Chemical Engineering:  

https://youtu.be/2GTQ1kEOfjY 
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Figure 1. Photogram of the 360º video recorded in one of the laboratories for practices 

To make this video more impressive, we contacted the Drones Service of the UCA, who kindly offered 
their collaboration. The following link shows one of the drone recording tests: 

https://youtu.be/u2cKojZjQdc 

The following link shows one of the resources generated from virtual reality (it can be seen in 360º) (*) 
for the dissemination of the Master in Chemical Engineering: 

https://youtu.be/JB4F32qm280 

(*) Open in youtube 360 (Please use Virtual Reality glasses if you want to check the real effect of your 
visualization as a virtual environment) 

The following link shows some of the resources generated from augmented reality: 

https://www.youtube.com/watch?v=E21jdX1E5uc 

3.3 Carrying out real tests of the use of the generated resources: Surveys   
Several surveys have been carried out for each tool (Virtual Reality and Augmented Reality) with 
students of Bachelor's Degree in Chemical Engineering and the Master in Chemical Engineering. In all 
cases, there was a high level of satisfaction with the resources tested, with average scores between 9 
and 10 (out of 10). 

Likewise, several surveys have been carried out for each tool (Virtual Reality and Augmented Reality) 
to the teachers involved in the endorsed action. In all cases, there was a high level of satisfaction with 
the resources tested, with average scores between 8 and 10 (out of 10). 

Figure 2 and 3 shows the responses of the students who tested the AR material used in the 
laboratories. In this case, they were asked if they agree with the following sentence: “It would be great 
that in all the subjects of our Grade and Master would include the Augmented Reality” or they were 
asked to score some afirmations. Figure 4 shows the results in the survey for professors involved in 
the project. Most of the answers were highly positive, around 100% “completely agree” or  an average 
punctuation of around 9 from a maximum of 10, which showed that VR and AR are highly appreciated 
by both students and professors. 
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Figure 2. Results of one of the questions in the survey for students 

 
Figure 3. Results of some of the questions in the survey for students 

 

Figure 4. Results of professors in the survey 
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1556



4 CONCLUSIONS 
No suitable RV or AR material suitable for Chemical Engineering could be found on the web, so it was 
decided to generate our material by purchasing a 360º recording camera and using available 
augmented reality apps. 

Taking into account that at the beginning of the project most of the professors did not clearly 
distinguish between the VR and AR tools, it was necessary to carry out an arduous and successful 
work of selection, adaptation and preparation of own VR and AR resources for teaching and 
dissemination of content related to Chemical Engineering degrees (Bachelor and Master). 

Most of the answers in the surveys were “100% completely agree”, which showed that VR and AR are 
highly appreciated by the students.  

The good results obtained, together with the discovery of the possibilities that are open to us in the 
use of these tools in the rest of the subjects and degrees, have led us to request a new action 
endorsed as a continuation of this one, which has already been granted by the corresponding 
commission. The new project funded is titled "Development of Virtual Reality and Augmented Reality 
resources for practical teaching in technology and engineering". 
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RESEARCH COMPETENCES OF INCLUSIVE TEACHERS: A SURVEY 

M.V. Isidori1, A.M. Ciraci2, A. Santelli1 
1University of L'Aquila (ITALY) 
2University Roma Tre (ITALY) 

Abstract 
The curriculum for teacher training, which cannot be limited to soliciting the development of theoretical 
knowledge, must activate both a cyclical processes of action and a research-oriented thinking (Ciraci 
and Isidori, 2017). Much has been theorized on these issues but little has been done in the daily teaching 
practice in schools. The survey presented was conducted on two distinct samples of teachers. The first 
sample consists of 158 teachers in training for the specialization course for didactic support of pupils 
with disabilities in all school grades; the second sample is made up of 138 teachers already in service. 
A total of 296 subjects have been interviewed (272 are female). The aim was to investigate through an 
online questionnaire if teachers mastered the tools for collecting empirical data as well as if they 
incorporated the results of research carried out at school into their teaching and academic research. 
Most of the teachers from both groups claim to master and use the tools for the collection of empirical 
data, but declare that they have difficulties in structuring a research project in the classroom. It should 
also be noted that the areas in which they would like to develop a research activity is the “learning area” 
(study method, motivation, etc.) and the “relational and communication area”. A high percentage of 
respondents also shows that it is essential to strengthen research in the context of developing 
collaborative skills, useful both for building supportive and inclusive contexts, and for sharing empirical 
investigations with colleagues. We hope that our study will contribute to provide insights for professional 
training programs, and also to promote teaching practice based on empirical evidence. 

Keywords: Inclusive teaching, research competences. 

1 INTRODUCTION 
The importance of having research skills as a qualifying element of the teaching profession, in particular 
with respect to the so called 'inclusive teacher', is a consolidated aspect in both national and international 
scientific literature (Asquini, 2018; Baldacci, 2001; Wang, Kretschmer e Hartman, 2010). For teachers it 
is not only important to know how pre-establish action techniques work, but also to learn a scientific 
critical alphabet to find a solution to the many problems they face in their daily teaching. If teaching’s 
main goal is to have a high professional status, teacher training curricula must have an orientation based 
not only on research, but also informed by it. Research must become a style of thought and a 
pedagogical tool to investigate, understand and intervene in educational realities. The ideal point of 
convergence between theory and practice becomes, therefore, a "researcher" teacher capable of a 
reflective attitude towards his own professional activity, able to choose between formally equivalent 
alternatives, implement his choice, check the results, and possibly revise its meaning. In other words, a 
teacher training curriculum should not be considered simply in terms of theoretical knowledge from 
which one can derive automatic application within professional contexts. Instead, teachers' attitudes 
need to be changed and awareness of their practice needs to be broadened so that they can open up 
new possibilities. Research in special and inclusive pedagogy and didactics, in particular concerning 
SEN (Special Educational Needs), has provided an integrated model (Cottini e Morganti 2015) useful to 
distinguish efficacy (significant results), effectiveness (effects in the real context) and implementation 
(monitoring over time) which analyzes 'what works' (strategy, technique) within specific 'circumstances' 
(Mitchell, 2017). In this respect, the activation of the Specialization course for didactic support of pupils 
with disabilities in Italy (ministerial decree 30 Sept. 2011) underlies the intention to make teacher’s 
research-oriented training an essential component of future teachers (Calvani et al., 2017; Chiappetta 
Cajola e Ciraci 2013; Ciraci e Isidori, 2017; Isidori, 2016). 

2 METHODOLOGY 
The survey, aimed at identifying a research-oriented attitude, concerned a total of 296 subjects (of which 
272 females and 21 males, while 3 subjects did not provide answers) and was conducted on two distinct 
samples of teachers. The first sample consists of 158 teachers of the Specialization course for didactic 
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support of pupils with disabilities of the University of L'Aquila. The second sample is made up of 138 
teachers of the first cycle of the Comprehensive Institutes of the Lazio Region. In order to run the survey, 
it was used a questionnaire with 2 sections: Section 1 - Descriptive data and job position; Section 2 - 
Research skills of teachers. The questionnaire submitted to the first sample (teachers of the 
Specialization Course at the University of L'Aquila) also contains some questions relating to teaching 
with students with Special Educational Needs (SEN). A common trait between the two groups is the 
prevalence of women (149 and 123 female subjects, 6 and 15 male) (Eurydice, 2021). Focusing on the 
school grade in reference to which they are engaged in teaching, the first group is mainly engaged in 
kindergarten and primary schools (respectively 19.6% and 43.7% teachers), whereas the second group 
in primary and secondary school second degree (37.7% and 59.4%). A clear difference between the 
two subgroups concerns the length of service. That is, 2.5% of subjects of the specialization in support 
have a seniority of more than 15 years compared to 70.3% of Lazio’s teachers (conversely, 77.2% of 
the L'Aquila group has less than 5 years of service, compared to 3.6% of teachers in the Roman area). 

3 RESULTS 
Although most teachers claim that they read up on and keep updated on the results of the most recent 
educational research (“enough” 36.1% AQ; 59.4% RM), it is difficult to incorporate the results of 
academic research into their teaching activity (“enough” 38% AQ; 40.6% RM) given the high 
percentages of “little” or “nothing”. 

Teachers of both groups mostly report (“enough” and “a lot”) to be able to build and use tools for 
empirical data collection and to analyze and represent the collected data (enough 43% AQ, 54.3% RM; 
Very 30.4% AQ, 34.8% RM). In addition, fewer teachers affirm that they are able to structure an 
educational research project and know the different research methodologies (especially in the L'Aquila 
group) (17.7%, 14.6%). The tools for data collection are very likely not used within a structured research 
project with identified objectives but only to collect information on an occasional basis. Even the tools 
normally used to collect information are all widely known and used without distinction. The use of 
qualitative tools prevails, such as face-to-face and group interviews for the sample from L'Aquila 
(27.2%), while the use of the questionnaire is around 18% for both groups. Instead, the use of structured 
and unstructured observation is used by both groups (Mostly 39.9% AQ, 23% RM). 

It is interesting to highlight that among the areas in which teachers would like to develop research, the 
didactic area is prevalent for the Rome sample (79.7%) while it is not very present in the L’Aquila sample 
(27.2%). The reason is probably related to the fact that in the Rome group there are mostly tenured 
teachers who are more involved in daily teaching. Moreover, in the Rome sample already engaged in 
teaching, 52.4% of teachers would like to carry out research in relational and communication area 
(classroom communication and conflict management with colleagues, parents, manager) preceded only 
by what concerns learning (study method, motivation, etc.) and that the difference is only about one 
percentage point (53.7%). 

An important aspect to think about concerns the attitude adopted by teachers in the face of educational 
or didactic problems with students with Special Educational Needs (BES). The most frequent answers 
are those that see teachers busy sharing with colleagues how to deal with the problem (70.9% QA, 
73.9% RM); evaluating the effectiveness of their work by modifying it (50% QA, 50, 7% RM); sharing 
ways to deal with the problem with other support teachers who may be present in the class (44.3% AQ). 

To the following question: In your experience, when you encountered problems of an educational and / 
or didactic nature with BES students, what did you do? 72.3% of the total respondents chose the 
alternative: I shared with the other teachers in the class how to deal with the problem. This shows that 
a large part of the interviewees is fully aware that it is necessary to share with colleagues the difficulties 
and problems that arise when it comes to dealing with cases involving people with difficulties. 

Focusing now on the group of teachers in training for the Specialization course for didactic support of 
pupils with disabilities (University of L'Aquila), the answer “enough” is more frequently provided by the 
students with reference to the following answers: I am able to structure an inclusive educational research 
project in its various phases (44.3%) (Fig. 1); I know the methodologies of educational research (43.7%); 
I incorporate the results of academic research into my teaching activity (38.0%). In the questionnaire, to 
the question: In relation to your research skills in relation to pupils with SEN, indicate how much you 
believe you have mastered the following knowledge and activities, most of the interviewees respond 
“Enough” to the following alternatives: I know the most recent research results in the subjects I teach 
(53.8%); I am aware of new surveys on the ways in which a subject can be taught and learned (46.2%); 
I am aware of the teaching methods that empirical research has shown to be effective (47.5%); I am 
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able to access the relevant scientific literature (42.4%). With regard to the inclusion of people with 
disabilities, the subjects in the sample respond with greater frequency “A little” (30.4%) to the following 
response: I implement procedures for observing the various aspects of human functioning according to 
the ICF model1 (Fig. 2). 

  
 Fig.1 Fig.2 

Actually, in L’Aquila sample the results in this direction are not comforting. Teachers mostly respond 
“Not at all” or “A little” to the following alternatives: I try to activate collaborations with universities and 
with other public and private subjects that carry out research activities (39.2% and 31.6%); I 
participate/have participated in educational research projects with the university or with other research 
institutions in which my school is / was involved (48.1% and 19%). The weaknesses in the possibility of 
participating in collaborative research projects are evident (Marzano, 2007; Farrell and Ives, 2015) 
assuming the role of co-researcher. This deficiency is confirmed by the prevalence of “A little” and 
“Enough” to the question whether My school adheres to networks of schools whose object is research 
and experimentation activities (24.7%) (Fig. 3). 

 
Fig. 3 

4 CONCLUSION 
The picture that emerges from the collected data shows interesting elements, such as the declared 
ability of teachers to obtain information on the most recent results of educational research. However, 
there are also some criticalities, such as the difficulty in implementing the results of academic research 
in their teaching activities and knowledge of research methodologies. A large part of the teachers 
interviewed, in fact, while claiming to master and use the tools for the collection of empirical data, declare 
that they have greater difficulties in structuring and carrying out a research project in the classroom. 
More generally, the answers seem to depend on the experience of the teachers, and therefore on the 

 
1 WHO-World Health Organization (2017). International Classification of Functioning, Disability and Health. ICF. 
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length of service, even if there is sporadic evidence of less knowledge of research methodologies by 
some groups such as, for example, teachers with university training in the scientific field. Incorporating 
the results of academic research into the teaching activity is a critical case study with high percentages 
of "a little" and "not at all". It should be noted that with regard to the areas in which teachers would like 
to develop a research activity, the most frequent response in the sample is the learning area (study 
method, motivation, etc.) and the didactic planning, while for the area without university education the 
most frequent response is the relational and communication sphere. In particular, in the sample engaged 
in Specialization course for didactic support of pupils with disabilities of the University of L'Aquila, 
participation in research projects with other universities and the involvement of the school in which the 
subjects provide service is lacking. However, there is an awareness of the importance of research in 
promoting inclusive learning processes and a predominant use of observation as a data recording 
system. A teacher who wants to solicit active processes of autonomous construction and elaboration of 
knowledge in his students will be "able to teach to research", only if he/she has learned to formulate 
problems, to solve them by proposing and verifying hypothetical solutions, to collect and analyze 
pertinent data, and finally to draw from these data pertinent and operational conclusions" (Pontecorvo, 
1984, p. 378). To conclude, if the goal is to promote training courses for teachers not only based on 
research, but also informed by it, it is necessary to highlight that teaching represents a complex and 
demanding process, not easily detectable through linear formulas. The professional teacher should first 
of all be a teacher able to reflect on their practices to find new and appropriate strategies to solve the 
problematic situations that arise during the ordinary working situation (Visalberghi, 1978). 
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EFFECTIVENESS OF PROBLEM-BASED LEARNING METHODOLOGY
IN TEACHING STATISTICAL INFERENCE

A. Oya-Lechuga, A.M. Martínez-Rodríguez

Universidad de Jaén (SPAIN)

Abstract

Our teaching experience in Statistical Inference courses within the field of Social Sciences has revealed
that students of this area have learning and software management difficulties. Problem-Based Learning
methodology is one of the strategies used to facilitate the acquisition of specific statistical inference skills
by students, as well as to promote their active participation in class and, consequently, their academic
results. On the other hand, the number of foreign students who benefit from mobility grants to study at
the University of Jaén has increased significantly over the last few years. Besides, due to the
interdisciplinary nature of Statistics, courses related to this subject are usually included in the academic
agreement of students from different degrees and universities. Taking into account the above
considerations, a teaching innovation initiative was developed based on the design and implementation
of a model of bilingual practices used to address the contents of Statistical Inference. In this paper we
present the results of a survey carried out among the students of the Social Sciences field at the
University of Jaén about this initiative.

Keywords: Problem-learning, Statistical Inference.
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THE COLLABORATIVE TEACHER-STUDENTS’ WORK: COMPILING 
THE E-GLOSSARY ON BRITISH STUDIES 

Alla Zhuchenko 
Рeoples’ Friendship University of Russia (RUDN University) (RUSSIAN FEDERATION)  

Abstract 
The cutting edge digital technology has revealed the multiple options to teach and study the various 
subjects on the different competency proficiency levels. It allows to introduce and embed the 
collaborative tasks and projects into the teaching-studying process on a highly promoted level, i.e. the 
teachers and students can use information communication technology not only for searching and 
presenting information but also for creating the learning content in the digital format. 

This project has targeted at the teacher and students co-working to compile the e-glossary on British 
Studies. It has had the multidisciplinary approach as it demands the advanced English language 
proficiency, the cross-cultural awareness and competence, the good digital skills while searching 
information on the internet, formatting and working on the e-glossary, the teamwork and interpersonal 
skills. Moreover, it can be used not only in the course on British Studies but also in other subjects and 
classes, depending on the school or university curriculum. 

All this project participants have been the tertiary level students whose major is translation and 
interpreting and their teacher. British Studies were an obligatory course in the framework of which all 
the students were expected to make a portfolio including a glossary on the realias, terms, words with 
the specific meaning referring to the UK culture, history, geography, etc. The specific Covid-19 lockdown 
situation prompted the idea to change the glossary format that all the students supported eagerly. 

On the first project stage the participants discussed the e-glossary topics, its layout and format, shaped 
the plan on their work, considered the digital tools. On the second stage they chose Google Documents 
(hereinafter Google Docs) as the most appropriate Web-based application, distributed the tasks, started 
preparing the off-line version. The final stage was the most challenging because solely the one team 
member appeared to be the only expert in Google Docs. His task was to give all the necessary 
instructions how to upload the materials. 

The main project benefits and strengths have been students’ interest and motivation to compile the e-
glossary: they did something absolutely new and they had a chance to boost their cross-cultural and 
digital competences. What is more, this e-glossary on Google Docs will be available for use and the 
work on it will continue further in the following academic years. The gained experience will be shared 
and recommended the others to apply and mature. 

Keywords: Collaborative work, digital learning materials, e-glossary, Google Docs, British Studies. 

1 INTRODUCTION  
The present project has covered the broad scope of the pedagogical issues including the cross-cultural 
awareness and competence development, target vocabulary promotion, lexicographic basics for 
compiling the e-glossary on the British cultural notes and concepts, the teachers’ and students’ 
collaborative work, learner-centred approach, digital competence development, exploring ICT potentials 
in teaching and learning foreign languages, interdisciplinary relationships within the curriculum 
framework. 

The collaborative work on the project has aroused the wide range of the positive emotions and feelings, 
heightened the interest and motivation to acquire knowledge on British Studies, opened the new 
horizons in mastering the professional competences, refined the interpersonal skills. The project has 
been an absolutely new deal for all the participants: the teacher and the students, - who have tackled 
the innovative and challenging venture with eagerness and enthusiasm. 
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2 RATIONALE AND METHODOLOGY 
The modern digital technologies allow to introduce and embed the new e-tools into the educational 
process, furthermore, to involve the students into creating the learning objects. The latter makes them 
more responsible for their studying results, arises their motivation and interest, generates the new 
needs. The learner-oriented approach has transferred the educational focus on the learners/students 
who have become the active participants in the educational policy.  

The previous teaching principles assumed that the teacher was a dominant player in the classroom who 
had the unquestioning authority and had the rights to select the learning materials and organise the 
teaching-studying process. The learner-oriented approach enforces the mutual collaboration between 
the teachers and students, and grants the students powers to select what to do and what materials to 
use. Some researchers and teachers consider students’ involvement into the academic activities 
organisation as stimulus to promote their motivation to study [7]. Thus, the collaborative project on 
compiling the e-glossary on British Studies could be justified. 

The diverse digital technologies have been used successfully in education over the recent decades. It 
is the collaboration software that has opened the absolutely marvelous opportunities for team work, 
projects, sharing ideas. The computer literacy expects that the users should be ready to acquire the new 
skills and become familiar with the emerging digital novelties. That is why there were no any doubts that 
the students would cope with Goole Docs compiling the e-glossary. 

Concerning the course on British Studies, it is aimed at studying the various aspects of the UK life, its 
history, geography, people, traditions, languages, institutions, symbols, culture, images, values, current 
news. The students are expected to promote their cross-cultural awareness, broaden the academic 
vocabulary referring to the issues under discussion working with the various sources of information 
including encyclopedias, official websites, mass media. One of the enabling objectives is to make the 
students be interested in getting further information after finishing the course. The creative work on 
compiling the e-glossary could consolidate and increase their interest. The practical experience and 
conducted researches have proved that the students can make their contribution into compiling the 
various kinds of glossaries [1, 2, 4]. 

As all project works, this project work on compiling the e-glossary on British Studies demands three 
stages: collecting data, its processing, its presenting. Figure 1 presents these three stages. 

 
Figure 1. Project Work Stages. 

3 RESULTS 
During the preliminary discussions, the participants considered the e-glossary structure, main thematic 
blocks, possible sample-items, glossary entries, entry elements, glossary layout. Referring to the 
available online dictionaries and theoretical lexicographic background [3, 5, 6, 8], the project parties 
sketched the glossary outline which was the most appropriate for the course. Having specified the 
thematic blocks, the participants agreed on their responsibilities and duties, set a number of the items 
for each participant, imposed the deadline, decided to include the hyperlinks to the original resources. 
Figure 2 shows how an entry for the offline version (sic!) could look. Each lexical item should have its 
definition in English, its image or photograph if possible, and the hyperlinks to the resource. 

Project Work on Compiling the E-Glossary. 
Stage 1. Searching for the material: lexis, definitions, examples, visual images 

Stage 2. Compiling the offline version of the e-glossary on British Studies 

Stage 3. Making the final version of the e-glossary on British Studies 
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Figure 2. A Sample Entry for the Offline Version of the E-Glossary. 

On the following stage the students searched for the necessary information on the Internet, selected, 
collected, and stored it. As the list of the useful web resources was available, the search did not cause 
any serious difficulties. The person, responsible for making an online version on Google Docs, did his 
best, learned how to do it, distributed the instructions how to upload the collected information. On the 
final stage the students uploaded the texts, photographs, made and activate the external links to the 
original resources, shared their findings. The teacher and students should be aware how to find the 
information they need, what digital tools to use, and how to store, classified, and input the obtained data 
into the e-glossary.  

4 RESULTS 
The final version of the e-glossary on British Studies has ten sections, the tenth has to contain 
information about the authors. During the piloting version approbation, the participants pointed out that 
it was easy to navigate and search for the words. Figure 3 indicates the e-glossary contents, i.e. the list 
of the thematic blocks. The double content is on the left, all the web links are functioning. The virtual 
page numbers allow to scroll over the e-glossary. The thematic blocks correlate to the main curriculum 
topics, it means that the students are aware of the main concepts to some extent. Totally there are more 
than 300 items, the following work and data replenishment are supposed to continue further. 

Chippendale is the furniture style fashionable in the third quarter of the 18th century 
and named after the English cabinetmaker Thomas Chippendale (1718-1779). His 
name is synonymous with the Anglicized Rococo style.   

Read more… 

URL: https://www.britannica.com/topic/Chippendale 

URL: https://www.britannica.com/biography/Thomas-Chippendale 

  
URL: https://www.pinterest.com/pin/349873464775808444 
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Figure 3. The E-Glossary Contents. 

The most appropriate layout assumes using the table and inserting information into it. The sections 
“Famous People” and “Royal Family” were done in this format, totally it contains over a hundred names, 
not only of the people who live now but also of the historical personages. Figure 4 demonstrates this 
option. One of the drawbacks was that not all the authors managed to hide the web addresses.  

Agatha 
Christie 
(1890-
1976) 

 

Agatha Christie was a mystery writer who was one of 
the world's top-selling authors with works like 'Murder 
on the Orient Express' and 'The Mystery of the Blue 

Train.' 
Read more: 

https://www.biography.com/writer/agatha-christie 

Figure 4. Famous people. 

Another option is presented in the section “Public Holidays and Festivals”, whose author did not manage 
to wait for getting the instructions. There is no table but the photos, definitions, hyperlinks uploaded one 
by one in the alphabetical order. Figure 5 shows one of the entries. 

Glossary 
Language 

History 
Geography 

Royal Family 
Political Institutions 

Education 
Famous People 

Public Holidays and Festivals 
Landmarks 

Miscellaneous 
About the Authors 
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Figure 5. Public Holidays and Festivals. 

One participant has chosen her own way. She presents the lexical items, their pronunciation, and their 
definition or equivalent / translation in her native language which is not appropriate for the multinational 
groups. Figure 6 depicts one of the items from the section “Landmarks”. 

 
Figure 6. Landmarks. 

Bobbing for apples (Apple bobbing) has been an autumn tradition for 
hundreds of years. Despite its presence at Halloween parties and festivals 
today, however, its origins are more rooted in love and romance than tricks and 
treats. In fact, it began as a British courting ritual, popular among young ladies 
and their potential beaus. Read more… 
URL: https://www.history.com/news/what-is-bobbing-for-apples 
URL: https://www.youtube.com/watch?v=RSlTSrz6aMk 

 

URL: https://heritagecalling.com/apple-bobbing-boys/ 

Buckingham 
Palace 

/ˈbʌkɪŋəm 
ˈpælɪs/ 

Букингемский дворец, официальная 
лондонская резиденция королевы 
Елизаветы II 
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All the students liked the project, and told that they would use the e-glossary for their own needs in the 
future. They exchanged their experiences, shared their findings, helped each other, advanced their 
initiatives, produced their ideas, were very active. As for the teacher, the teacher’s role was much more 
modest, she was an observer, an ordinary team member, not a dominating figure. 

What is necessary to highlight, searching for the information demanded extensive reading and selecting 
the material that definitely promoted the English proficiency level and cross-cultural awareness, which 
has been the aim of the course on British Studies and this project. 

5 CONCLUSIONS 
The collaborative teacher-students’ project on compiling the e-glossary on British Studies has disclosed 
the new possibilities for creating and implementing the digital learning technologies in a teamwork. It 
has shown the students’ devotion and eagerness to do the challenging tasks, create the product that 
the others will be able to use. The great advantage was their readiness to do what they had never done 
before, i.e. to compile the e-glossary. There were some drawbacks mainly connected with the technical 
issues and not very high ICT competences. 

The new digital technologies have started the new era in making the learning materials in the digital 
format that can allow to involve the teachers and students into co-operation to create the open 
educational e-resources available on the World Wide Web. 
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Abstract  
The digital revolution has changed our world to great extent including the educational sphere. The rapid 
transition from the technical training aids to the digital ones has led to many crucial changes and big 
challenges. The questions: what, why, when, where and how to apply the digital technology, resources, 
tools, applications – have emerged and appeared to be difficult for finding the clear answers. The only 
way for the teachers to go with the times is to raise their professional competency, promote their expert 
knowledge, adjust the teaching strategies to the digital era requirements. 

To elicit the teachers’ interest to the educational digital technology use and their digital competence, the 
questionnaire was elaborated in the electronic format, providing the rating scale.  The anonymous poll 
has revealed the high level of interest, however, some respondents’ competence rate has been lower 
than expected. The one-to-one interviews with the teachers have disclosed the various ways they have 
been passing through to raise their digital competence. The author has analysed her experience and 
reflected her best practices and unavoidable failures. 

Considering e-learning as learning via information communication technology, this research also 
provides the overview on the open educational e-resources and the available professional development 
online courses for the English language teachers. The drawn conclusions have allowed to outline the 
guidelines for the teachers on mastering their digital skills and competence via the electronic 
communication means and tools as cornerstone of successful professional life. 

Keywords: digital competence, life-long e-learning, online professional development. 

1 INTRODUCTION  
The multiple digital technologies have penetrated into the educational sphere and has become its 
constituent part that inevitably demands the high teachers’ professionalism and relevant teaching 
strategies. Considering the aforementioned challenges, the following factors should be taken into 
account: digital facilities availability and usability, teachers’ ability to apply the cutting-edge training aids 
and adhere to the latest trends. The latter has aroused the researchers’ interest and enhanced 
multidisciplinary studies. The present research focuses on teachers’ attitude to the digital teaching skills 
and digital competence. Furthermore, the author has made an attempt to consider the possible ways to 
acquire and develop the relevant skills, strategies, competencies on information and communication 
technology (ICT) use in the professional domain. 

2 RATIONALE AND METHODOLOGY 
The modern digital novelties have changed the world, people’s lifestyle, and they have been widely 
adopted for many fields of human activities including education. Concerning teaching and learning, 
nowadays, ICT is targeted at information presentation, knowledge transfer, educational process 
monitoring, educational quality control, elaborating new learning objects. The teachers have been using 
hypermedia textbooks, learning management systems, the internet resources, interactive study 
materials, digital presentation tools, multimedia content, smart technologies to make the teaching 
process more effective and successful. The digital tools allow to provide the learner-centred approach, 
the action-centred approach, autonomy development, lifelong learning which is necessary to be 
competitive and flexible in the constantly changing reality.  It demands from the teachers the sustainable 
professional development, the wish to investigate and apply the new teaching methods, and 
undoubtedly, the new technologies. 

The issues dealt with ICT in education have been covered by the international organizations responsible 
for the planetary well-being; they have undertaken their commitment and compiled their policy papers. 
Specifically, the UNESCO has established and released “ICT competency framework for teachers”, in 
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which they highlight the ICT importance for teachers and students, present their viewpoint on ICT 
competency for teachers and the skills the teachers need to handle with the digital technologies. The 
framework gives the clues how to promote the following aspects: understanding ICT in education, 
curriculum and assessment, pedagogy, application of digital skills, organization and administration, 
teacher professional learning, - it has to be done over the three phases, such as: knowledge acquisition, 
knowledge deepening, knowledge creation. The document emphasises the prior teachers’ role in ICT 
implementation into the educational process, the obligatory lifelong teacher professional development, 
considers ICT innovations potential and challenges [4]. Some other UN documents, including “Briefing 
on ICT competence standards”, underpin the necessity of the national ICT standards for the various 
professional fields and justify their global significance [1]. 

Implementing the digital technologies in the classroom presupposes the innovative teaching methods 
and approaches. The researchers admit the mutual interdependence of the pedagogical corestones: 
teacher – learner – content – technology [2]. The various piloting projects have revealed the productive 
educational techniques which can assist to use the digital tools most effectively in the classroom and 
spread the gained experience among the teachers and educators globally [9]. It is accepted that all the 
parties in education have to promote their digital literacy, and it is the teachers who should have the 
special opportunities to train their e-skills and develop their digital competence (5). The pursued 
researches have justified the positive outcome of the “practice-oriented training” programmes for 
teachers organised in the educational establishments [8]. Besides the formal courses and in-house 
training, there exist the diverse open educational resources which are reviewed further in the article. 

To shed light on the teachers’ readiness to implement ICT in teaching, the author has chosen and 
conducted the ethnographic research as the most appropriate. It has permitted to be an insider and 
reflect the author’s ideas on the issues as well as to make a survey offering the respondents to answer 
the questions of the online questionnaire anonymously and to conduct interviews. Ethnography has 
come to the educational research from social anthropology, and it has been used successfully for 
several decades. This approach differs from the experimental method since it mainly focuses on 
gathering data and its analysis. Experiments are to be conducted under the strict conditions, moreover, 
it is mandatory to work with several experimental groups. The ethnography allows to gather data first, 
and after that to make a hypothesis, which gives a chance to introduce the changes in the course of the 
current research. It assumes the researcher can ask the respondents what they do and feel, compare 
the respondents’ replies with the researcher’s experience. The followers of the ethnographic research 
admit and consider that human knowledge is not static, not absolute, and it is relative. However, there 
are some drawbacks of this approach. The ethnography insights could be relevant only in the particular 
situation, and the research results could be subjective [3, 6, 7, 10]. 

The present ethnographic research has comprised five stages: (1) the anonymous online questionnaire 
“The Digital Technologies in the English Language Teaching” and its analysis, (2) the one-to-one 
interviews on digital competence and their analysis, (3) the author’s digital competence evolution outline, 
(4) the author’s overview on the open educational e-resources and professional development online 
courses for the English language teachers, (5) the author’s guidelines how to promote the digital 
competence.  All the respondents were the English language teachers, the interviewees were chosen 
at random among those who had participated in the poll. The questionnaire “The Digital Technologies 
in the English Language Teaching” consisted of ten pairs of the questions regarding to the various digital 
technologies, the respondents were to assess their interest and competence correspondently, using the 
rating scale from one to ten. The interviews were done in a free format eliciting information on three key 
questions. The author’s self-analysis on her digital competence evolution as the English language 
teacher assisted to comprehend better the possible ways and strategies to develop teachers’ digital 
literacy and skills.  

3 RESULTS 

3.1 The Results’ Analysis of the Questionnaire “The Digital Technologies in 
the English Language Teaching” 

The questionnaire “The Digital Technologies in the English Language Teaching” was compiled on 
Google Forms, the free survey administration software of web-based Google Docs Editors suite 
provided by the technology company Google. The respondents were asked to share their viewpoints on 
the digital technology use in teaching. All of them were the English teachers from Russia, Europe, Asia, 
and Africa. They were expected to assess the rate of their interest to the digital technology and the rate 
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of their digital competence on the marking scale from 1 to 10. The questionnaire included the following 
questions: 

- Searching for the resources on the Internet 
- Using the online dictionaries 
- Using the mobile Apps 
- Using the blogs and wiki wiki technologies 
- Using the social media 
- Creating your audio and video materials 
- Compiling your tests in the electronic format 
- Organising e-learning and/or distance learning on the digital platforms, e.g. Microsoft Teams 
- Creating your content on the e-learning platforms and/or course management systems, e.g. 

Moodle 
- Implementing the smart technologies, e.g. chatbots. 

The average interest rating of the above-mentioned aspects is 8.4, the average competence rating is 
6.7. It is possible to assume that the respondents have the strong interest to the digital teaching 
technologies and the moderate level of their digital competence. The comparative correlation of the 
average interest and competence rating is presented in Table1. 

Table 1. The comparative correlation of the average interest to the  
digital technology and digital competence rating. 

1 Searching for the resources on the Internet interest 9.3 

2 competence 7.9 

3 Using the online dictionaries interest 8.9 

4 competence 7.7 

5 Using the mobile Apps interest 8.4 

6 competence 6.4 

7 Using the blogs and wiki wiki technologies interest 7.6 

8 competence 5.1 

9 Using the social media interest 8.1 

10 competence 6.7 

11 Creating your audio and video materials interest 8.3 

12 competence 5.0 

13 Compiling your tests in the electronic format interest 9.1 

14 competence 6.0 

15 Organising e-learning and/or distance learning on the digital platforms, 
e.g. Microsoft Teams 

interest 8.9 

16 competence 6.9 

17 Creating your content on the e-learning platforms and/or course 
management systems, e.g. Moodle 

interest 8.2 

18 competence 5.6 

19 Implementing the smart technologies, e.g. chatbots interest 7.6 

20 competence 4.4 

The comparative analysis has revealed that the respondents have interest and know how to apply most 
of the digital tools while teaching. The lowest interest and competence rate refer to implementing the 
smart technologies, e.g. chatbots, further some of the respondents said they were not aware of the so-
called “smart” technologies including chatbots. The poll has disclosed the necessity to raise the 
competence level on digital literacy, especially using blogs and wiki wiki technologies, creating digital 
content and digital objects, working on the e-learning platforms. Some respondents have the balanced 
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correlation between their interest and digital competence, and they assessed them very high: from 8 to 
10.  Some teachers evaluated their interest and digital competence very low: from 1 to 5. The latter has 
caused concerns since it means that the digital teaching proficiency is on the unsatisfactory level, and 
it is urgent to search for the ways to solve this issue, i.e. to promote digital teaching skills and strategies, 
competence and knowledge. 

3.2 The Interviews’ Results Analysis 
Having scrutinized the obtained data from the above-mentioned questionnaire, the author conducted 
interviews with several respondents and offered them to answer three key questions: 

1 What digital tools are you applying and/or planning to apply in your forthcoming English language 
classes? 

2 What challenges have you encountered using ICT in your English language classes? 
3 How do you develop your digital competence? 

Concerning the first question, the author has elicited that the respondents, all of them were the English 
language teachers, apply the diverse digital tools in their classes, such as: the various educational e-
platforms, educational websites. The only teacher uses a smart board at her school. They organise their 
work with their students using the personal computers, tablets, smartphones that allow to do the 
interactive tasks on the educational platforms, including Kahoot!, CD-ROMs, DVD-ROMs, (a) smart 
board(s), to work with the online dictionaries, to make the digital presentations. The respondents pointed 
out that they use the interactive tasks to revise the covered material from the textbooks, boost 
vocabulary, master grammar, promote the reading, listening, writing and speaking skills. Among the 
mentioned digital tools, there were e-quizzes, e-quests. They learn their students to use the internet 
resources for searching information and doing project work. To organise and monitor the teaching 
process and communicate with their students, they use the learning management system MOODLE, 
the collaboration platform Microsoft Teams, the messaging app What App. It was interesting to learn 
that some of them compile the e-questionnaires on the application Google Docs. One respondent uses 
a speech recognizer to show students’ how correct they pronounce words. 

Most respondents said that they had had the technical problems using ICT: slow or bad Internet 
connection, internet outage, not enough necessary technical equipment. Some struggled with cheating 
in the online tests. One of the problems is the lack of the teachers’ digital competence: the new digital 
tools and technologies appear but the teachers do not have idea how to use them and how to 
demonstrate them to their students. The only teacher admitted that she had never experienced any 
problems as her classroom was “equipped with IT tools very well”: a smart board, a PC, a monitor with 
a web camera, a laptop, i.e. everything needed for “remote lessons”.  

The crucial question about digital competence development has revealed how the teachers try to follow 
the latest technical trends. They take the special courses, participate in the webinars and conferences 
on the regular basis. One respondent admitted that “our school life makes us to acquire new skills if we 
do not want to do this”, and last year she with her colleagues studied how to work on the platforms Zoom 
and Microsoft Teams. One person confessed that the main way is the trial and error method and self-
study. Some other possible ways, which were mentioned, are the following: develop skills on their own, 
ask for the help from the colleagues, search for information on the internet to learn how to cope with the 
new technologies, constantly implement the new methods applicable in the digitalized environment. One 
teacher improves and transforms the digital content she had elaborated for her students. 

Thus, the teachers have been applying the digital tools in their work despite the challenges and technical 
problems. What is more, they are ready to develop their digital competence as it is the real- life necessity 
and demands. 

3.3 The Author’s Digital Competence Development Outline  
This research has provided a significant step in the author’s digital competence evaluation, it has 
triggered self-reflection and self-analysis. It has helped to reappraise ICT potential in education and 
teachers’ involvement into language classes “digitalization”.  

When the digital techniques came into life, I had already had experience in teaching foreign languages, 
however, I admitted that my education had been badly neglected in ICT. As I did not want to be a 
dilettante, I started seeking for the possible ways to eliminate that gap. I bought some relevant books, 
collaborate with the IT specialists and my students whose major was computer science, and tried to 
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grasp the essentials. In my first language class, in which I used a computer, we watched a video on the 
Japanese cherry trees in blossom in New York and then discussed with my students. What helped very 
much were the free educational websites that offer many interactive tasks on reading, listening/watching, 
grammar, vocabulary, pronunciation. It was necessary to tailor this material into the classroom activities 
and curriculum. Concerning English for Specific Purposes (ESP), the e-journals, professional podcasts, 
companies’ official websites provide the high-quality material.  All the time I analysed all my failures and 
consolidated my positive experience. A list of the online educational platforms and the websites 
providing the interactive materials is attached to Appendix 1. 

The next step in my “digital” experience was the textbooks that provided the interactive activities on the 
DVD-ROMs, later, on the online study packs, and I not only used them in my classes, I did the tasks 
myself that helped me to be in my students’ place and give more precise instructions to them. I was 
learning how to use these interactive tasks effectively on the spot, and it helped me later when I started 
working on the learning management system MOODLE. To organise the e-course appeared to be a 
tough matter, time-consuming, full of disappointment and despair in the very beginning. It was my 
practise with the online and digital educational resources, which I used as patterns, that helped me to 
create my digital courses. 

Undoubtedly, participation in the teaching conferences, talking with the experts and gurus of ICT use in 
education, reading scientific articles and monographs have given me the theoretical background without 
which I have not be able to cope with the modern challenges. I must confess that the online courses 
and conferences, webinars and tutorials have assisted to promote my digital awareness. In the further 
subsection I will present a brief review on some available resources in the English language.  

3.4 The Brief Overview on the Internet Resources for Teachers’ Digital 
Competence Development 

The Internet provides not only the excellent materials that teachers can use in the classroom and as 
home assignments for their students, the World Wide Web stores resources on teachers’ digital 
competence development including the blogs, articles, webinars, and online courses.  

The British Council organises the professional development courses, the following ones are available at 
the present: “ICT for International Learning”, a self-paced course for teachers, and “Learning 
Technologies for the Classroom”. Both courses are aimed at training ICT teachers’ skills for their 
professional field.  The set of the podcasts, articles, case-studies contain the practical clues and how-
to-do recommendations. The British Council platform “Future Learn” offers a wide range of the various 
professional courses including the special ones for teachers including “Blended Learning Essentials for 
Vocational Education and Training”, “Blended and Online Learning Design”, “How to Create an Online 
Course”, “Transforming Digital Learning: Learning Design Meets Service Design   Teaching Digital Skills 
for Sustainable Education”, “Educational Neuroscience: Research-Led Teaching Approaches”, etc.  
Each course has its duration time, weekly planners, tasks and tests, discussion panels and course 
moderators’ support. 

Cambridge University Press ELT (English Language Teaching) provides the two-part self-study course 
“Teaching with Technology”, the short self-study courses “Using Digital Resources”, “Using Mobile 
Technologies in the Classroom”, “Using Video”. The courses are expected to meet teachers’ needs and 
help them to achieve the best results in the classroom. They offer the conference proceedings, webinars, 
lectures, talks on the various topics among which there are some on digital tools’ implementation, e.g. 
“Using Tablets in the Classroom Tips and Techniques”, and etc.  

Oxford University Press and its Oxford Teachers’ Club provide the excellent support on their website 
and organise the webinars on the regular basis including the ones that are devoted to their digital product 
use. Many universities upload the tutorials on how to organise the online teaching-learning process 
effectively. 

Summing up, there are the trouble-shooting sources available online that can assist the teachers to 
raise their digital competence. Besides the formal professional development, the teachers can have a 
great chance to communicate with the moderators and other participants who are eager to share their 
experience generously. A list of the internet resources for teachers’ digital competence development is 
attached to Appendix 2. 
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3.5 The Guidelines: How To Promote Teachers’ Digital Competence  
Having analysed the questionnaire results, the data obtained via the interviews with the teachers, and 
the personal experience, the author has made an attempt to compile the guidelines to teachers’ digital 
competence promotion. 

First and foremost, it is worthwhile to say that digital competence promotion should be considered in the 
lifelong e-learning framework. ICT has been developing very fast, the new digital products have been 
emerging with unfailing regularity that can only demand the quick reaction of the educators’ community. 

Digital equipment:  
- Use at least one computer in the classroom   
- Find a possibility to have classes in the computer classroom 
- Organise work with your students’ mobile phones 

Digital product: 
- Work with free online educational platforms 
- Use the internet sources widely 
- Make your digital product applying the free e-tools available 

Digital competence: 
- Do the interactive e-tasks yourself, you gain experience and insight 
- Take the relevant online courses, webinars, watch the tutorials and lectures 
- Share your experience with your peers, ask them about their achievements. 

4 CONCLUSIONS 
The present ethnographic research has revealed that the English language teachers have been using 
the modern ICT in their classes. They have been developing their professional digital competence and 
showed their readiness to implement the digital tools into their teaching activities. 

The government and educational establishments’ authorities have to provide the classrooms, teachers 
and students with the modern digital training equipment, e-study packs, organise the professional 
development courses for the teachers. In their turn, the teachers have to be alert and flexible to all the 
changes in the educational environment, work hard on their teaching skills, strategies, competences 
development, especially related to the digital tools and products. There cannot be any excuses not to 
use ICT in teaching, at the current time it is the objective reality. 

The attained results have signified that in their professional work, the teachers widely use the Internet 
resources including the online dictionaries, mobile Apps, digital platforms as Microsoft Teams, learning 
management systems as MOODLE. Unfortunately, few teachers create their digital content and use the 
smart technologies. Some digital tools are not common among the respondents as the social media, 
blogging, wiki wiki technologies. The gap between the higher interest rating to the digital tools and the 
lower competence rating has disclosed that the teachers do not have the relevant competences and 
should have the professional qualification development. 

In the further perspectives, the educators and researchers are to investigate how the teachers create 
their digital products, how they can be trained to do this, how they apply their digital content into the 
teaching-learning process. 
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WEBSITES PROVIDING THE INTERACTIVE MATERIALS 

• BBC, Learning English. Retrieved from  https://www.bbc.co.uk/learningenglish 
• British Council, Learn English Kids. Retrieved from  https://learnenglishkids.britishcouncil.org 

• British Council, Learn English Teens. Retrieved from  https://learnenglishteens.britishcouncil.org 
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• Voice Of America, Learning English. Retrieved from https://learningenglish.voanews.com 

APPENDIX 2. A LIST OF THE INTERNET RESOURCES FOR TEACHERS’ 
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• Cambridge University Press ELT (English Language Teaching), YouTube Channel. Retrieved 
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• Cambridge University Press, Professional Learning and Development, Online Teacher 
Development Courses. Retrieved from 
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development/?cc=lv&selLanguage=lv&mode=hub 
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PROPER HEALTHY DEVELOPMENT OF PRESCHOOL CHILDREN 
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Medical University of Plovdiv (BULGARIA) 

Abstract 
Preschool age is defined as a period of intensive physical and mental development and is one of the 
most important periods in the formation of the child's organism. At this age, the foundations of physical 
and mental health are built, the motor abilities necessary for effective participation in various forms of 
physical activity are developed, the foundations of healthy behavior and lifestyle are laid. 

ª Aim: 

The purpose of this study is to determine the behavior and role of parents in shaping the health status 
of their children in early childhood with a view to elaboration of a sustainable health-preventive program 
for harmonious health, physical and mental development. 

ª Material and methods: 

The study involved 120 parents who completed a specially designed direct individual questionnaire, 
including many aspects of children's lifestyles related to health, eating habits, physical activity, behavior 
and others. A diagnostic was performed of 120 children in the kindergarten "Zdravets" in 2019/2020 
aged 4 -7 years. The main anthropometric indicators of the children were measured. 

ª Results and discussion: 

According to the parents, the most of children (55,83±6,02%) have a proper diet, with a large part 
provided by kindergartens. 44,16±6,82% do not follow a certain regimen and eat repeatedly and 
indiscriminately. The behavior of parents is very important for the health and development of children. 
The survey shows that 24,16±7,94% of children do not eat breakfast, on holidays the choice of food is 
determined by their taste preferences in 51,66±6,34%, but only for 30,83±7,59% of the usefulness of 
food. Consumption of "fast food", pasta, confectionery and carbonated beverages has significantly 
increased, especially in the pandemic situation associated with Covid 19. Impaired metabolism affects 
the appetite, and this dependence is realized through the functioning of the psycho-neuro-endocrine-
immune system. The role of food supplements and homeopathic medicines as an appropriate regulator 
is important. More than half of the parents state that the physical activity of the children is "low", they do 
not spend enough time outdoors with their children and do not play sports in sports clubs outside the 
kindergarten. Worrying is the fact that children spend more than 2-3 hours a day in front of various 
electronic devices. Parents point out the internet, television and magazines as the main source of 
information for building proper eating habits and behavior for a healthy lifestyle. The role of the GP 
(General practitioner), the nurse and the teacher in the kindergarten is insufficient. 

ª Conclusions: 

In the complex of preventive measures for children in the first place is parental care and ensuring a 
healthy lifestyle. An optimal approach for the proper physical and mental development of children can 
be ensured through early screening by medical professionals and offering adequate training programs 
for children and parents. The role of parents for proper healthy development in early childhood is 
confirmed. 
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1 INTRODUCTION  
Preschool age is a period of intense physical, mental, social and emotional development of the child. It 
is defined as one of the most important periods in the formation of personality, during which a number 
of changes occur in the morpho-functional, psychological and motor functions of the body, abilities are 
built in all areas of development of the child as cognitive, emotional, intellectual, motor and creative [1].  

The problem of preparing and training children for a certain degree of mental, physical, emotional-
volitional and social-moral development is extremely relevant both in the past and today, and continues 
to excite educators, psychologists, medical professionals and their parents. According to the State 
Educational Standard for Preschool Education, the insufficient development of any of these areas would 
have a negative impact on the overall mental and physical condition of the child [1]. At this age the 
foundations of physical and mental health are built, many abilities and attitudes are developed, the 
foundations of healthy behavior and eating habits are laid.  

The training and health education of children at this age is extremely important, allowing the construction 
of a proper nutritional and motor culture and mobilization of neuropsychological functions to increase 
the body's resistance to disease. 

An increasing number of studies worldwide are confirming the role of parents in educating preschool 
children to eat and exercise. Positive role models could have a huge impact on the overall formation of 
both children's eating habits and motor habits. Children learn in different ways: through formal education, 
first-hand experience and observations and copying habits [2]. The upbringing of children from the 
earliest childhood for the way of life is extremely important, and this is best done first in the family through 
good parental example, then in kindergarten and school. The effectiveness of training and upbringing in 
kindergarten is determined by the purpose of the educational process and the basic standards that must 
be achieved [3]. Achieving these goals and the formation of certain motor abilities is consistent with the 
level of development of children and with the peculiarities of the psycho-physical characteristics of 
adolescents in preschool age. Preschool age is a sensitive period for the child's development in general, 
as a number of studies prove the body's need for active motor activity, which, combined with natural 
forces and hygiene factors, has a positive impact on its overall development [4].  

The age of 4 to 7 years is especially suitable for creating a healthy eating pattern, as children imitate 
adults and are in a period of building their eating habits. Nutrition is a major factor in determining the 
health, growth and development of children. At an early age, attitudes to taste certain foods and a sense 
of enjoyment of food are nurtured; eating habits are formed that can influence eating behavior in the 
following periods of life. Creating a healthy eating pattern at an early stage of life is the basis for 
maintaining it at a later age and reducing in the future the risk of chronic non-infectious diseases such 
as cardiovascular disease, hypertension, stroke, type 2 diabetes, some cancers, osteoporosis, etc. Both 
insufficient energy and nutrient intake and their unbalanced intake or intake in large quantities have 
adverse effects on children's health and growth [5]. A number of studies (Rachev, Margaritov, 1995, 
Sotirov, 2012) practically prove the established adverse effects of the wrong regime on the health and 
capability of children. Gradually weakens the adaptive capacity of the heart and blood vessels, reduces 
lung capacity, muscle tone and more. More distant consequences are greater susceptibility to colds, 
peptic ulcer disease, hypertension, diabetes, neurosis - diseases that in the last century were a priority 
for adults, and now their age limit is greatly reduced [6,7]. 

Different approaches have been taken in some countries to prevent and reduce inactivity, and the World 
Health Organization (WHO) developed in 2017 the Global Plan of Action for Physical Activity 2018-2030 
(GAPPA). However, since 2020, the world is facing a pandemic of COVID-19, which has affected various 
aspects of lifestyle, including physical activity. In many countries, governments have adopted restrictive 
measures such as quarantine, social distancing, the suspension of all social events and the closure of 
schools, universities, gyms, sports centers, swimming pools and public parks. All these restrictions can 
reduce public access to opportunities for physical activity [8]. Physical activity is the basis of a healthy 
lifestyle, which means health. This is especially true for children whose bodies are in the process of 
growth and development, of reshaping the proportions of the body, of physical and mental maturation. 
Through physical activity, children acquire new, necessary for them motor habits and skills, which are 
built during the exercises and the earlier they start, the easier it is to master.  

During the transition from preschool to school age, the child needs special care and an intensive motor 
regime. Combining the work for the development of motility and its quality as an interconnected and 
conditioned process provides the necessary level of physical capacity of children. With a low degree of 
development of motor skills, the process of formation of motor skills becomes difficult, which leads to a 
decrease in motor activity. According to Galabova, 2008, children with good physical ability quickly master 
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the new movements, carry out effective and economical motor activity, act effectively and participate 
creatively in games. This brings "muscular joy" and increases the child's interest in exercise and sports [9]. 

The many different movements performed on a daily basis have a strong effect on the human condition. 
Their volume and intensity affect the body's metabolism. Therefore, physical activity is a biologically 
necessary need, both for the normal functioning of the body and its systems, and to stimulate its overall 
development and health [10]. 

Traikova Ts, 2018, confirms that preschool age is a key moment in the increasing frequency of child 
weight in recent years. In a number of studies it is defined as "a period of intense physical and mental 
development" [11]. 

More and more studies, including in Bulgaria (Gerenova G, 2010; Rangelova L, Duleva V, Petrova S, 
Dimitrov P, 2016) examine the role of reduced physical activity in children and adolescents. The lack of 
sports in kindergarten and beyond is defined as essential for weight gain in childhood [12,13]. 

The study of Filkova C, 2015 in confirms that the low level of physical activity among the studied children 
with obesity 1 and 2 degree aged 6-14 years is not due to lack of free time, and the main role is played 
by lifestyle and physical activity as well as parental behavior [14]. 

According to Lateva, 2015, examining the level of physical activity in preschool age (4-6 years) in overweight 
and obese children, founds that only 10% of all of them meet the minimum recommendations for physical 
activity of 10,000 steps per day during the week, while on weekends their relative share rises to 16% [15]. 

The reasons for the reduced physical activity in preschool age are due to many factors: the lack of good 
material and technical base for sports activities in kindergartens; long stay in front of various electronic 
screens such as TV, computer, electronic games; the use of different means of transport instead of 
walking; parental unawareness of the problem; as well as the lack of established sports habits in the family. 

The purpose of this study is to determine the behavior and role of parents in shaping the health status 
of their children in early childhood with a view to developing a future health prevention program for 
harmonious health, physical and mental development. 

2 METHODOLOGY 
The study involved 120 parents who completed a specially designed direct individual questionnaire, 
including many aspects of children's lifestyles related to health, eating habits, physical activity, behavior, 
knowledge and more. Some of the questions are aimed at parents - education, health, physical activity, 
family burden of cardiovascular disease, obesity and diabetes. A diagnosis was made of 120 children 
in the "Zdravets" kindergarten in 2019/2020 aged 4-7 years, of which boys (45.83%) and girls (54.16%). 
The main anthropometric indicators of the children were measured. 

3 RESULTS 
The behavior of parents is extremely important for the health, growth and development of children. They are 
an example to their children, and personal example is the basis of every good habit. According to parents, 
the majority of children (55.83 ± 6.02%) have a proper diet, with a large proportion provided by kindergartens. 
44.16 ± 6.82% do not follow a certain regimen and eat repeatedly and indiscriminately. Fig. 1. 

 
Figure 1. Children's diet, according to the parents. 

56%
24%

20%
three or four meals a day

two meals a day

indiscriminately eating
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The unbalanced nature of nutrition in children, which is most often observed with the intake of more than 
the required amount of fat, insufficient intake of protein, vitamins and water minerals, which is associated 
with impaired immunity and higher morbidity of children.  

According to the Ordinance for healthy nutrition of children from 3 to 7 years of age, children in 
kindergartens must be provided with a balanced diet, which includes a variety of cereals, vegetables, 
fruits, milk, dairy products, meat, local products and sufficient fluids. [16].  

With the declaration of the state of emergency from 13.03.2020 to 13.05.2020, the kindergartens and 
schools stopped classes and subsequently the children switched to a regulated regime of attendance 
depending on the epidemic situation related to the Covid - 19 pandemic. With the introduction of 
restrictive measures and prolonged stay at home with children, there is a significant increase in the 
consumption of "fast food", pasta, confectionery and carbonated beverages, especially during the period 
of distance learning for kindergartens.  

The survey shows that 24.16 ± 7.94% of children do not eat breakfast when they do not attend 
kindergarten. This is a worrying fact, given the importance of breakfast as a main meal of the day. On 
holidays and vacations 51.66 ± 6.34% the choice of food is determined by the taste preferences of the 
parents, and 65.83% - by the children. Parents have a serious lack of useful information regarding the 
usefulness of food for their children in 30.83 ± 7.59% of cases. The price of basic foodstuffs is also a 
problem for 20.83% of parents. 

The advertised foods, such as chocolate and sugar products, carbonated drinks, pasta, in 80.83% of 
children pose a serious threat to building a healthy and balanced diet. Fig. 2. 

 
Figure 2. Determinants, defining food choices. 

The data from the conducted national surveys of nutrition and nutritional status in children of the 
research teams of S. Petrova, 2008 and V. Duleva, 2008, confirm our observations about the problems 
in children aged 3 to 6 years, related to: 

- High total consumption of fats, mainly of animal origin; 
- Insufficient intake of vegetables and fruits, especially raw in winter and spring; 
- Insufficient consumption of milk and dairy products; 
- Low consumption of fish; 
- High consumption of confectionery, sugar and chocolate products, soft drinks containing sugar; 
- High salt intake; 
- Low consumption of wholemeal bread and other whole grains [17,18]. 

Especially in a Covid 19 pandemic setting, involving physical distancing and a series of restrictive 
measures, ensuring adequate and healthy nutrition for children is a major responsibility of parents and, 
of course, of society as a whole. 
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Unsaturated fatty acids, minerals, vitamins, substances such as zinc, calcium, iodine, magnesium, iron 
and others are also essential for the proper development of the child's body. [19]. When they cannot be 
obtained through natural food sources, it is good to be imported into the child’s body through multivitamin 
complexes and food supplements that parents are partially aware of. 

Most of the surveyed parents 85.83% know about the relationship between diet and obesity, and almost 
half of them 45.83% about the relationship between diet and diabetes. A small proportion of 32.50% are 
aware of the link between nutrition and cardiovascular disease. 

Overweight and obese are found to be widespread in 3-6 year olds - 11.7% of children at this age are 
overweight and 5.6% are obese [17].  

Impaired metabolism affects the appetite and this dependence is realized through the functioning of the 
psycho-neuro-endocrine-immune system. 

More than half of the interviewed parents 51.66 ± 6.34% indicate that the physical activity of children is 
"low", do not spend enough time outdoors with their children and do not play sports in sports clubs 
outside the kindergarten. 

Immobilization is a proven risk factor, covering both adults and children in recent years [20]. The time 
during which children and parents are mostly in a static state and do not move actively increases. 
Worrying is the fact that children spend 2-3 hours a day in front of various electronic devices in 46.67% 
of cases. They are increasingly in front of the TV, computer, tablet, instead of playing sports and walking 
outside. 

Hypokinesia is a prerequisite for the development of serious diseases such as obesity, diabetes, 
hypertension, cardiovascular disorders, psychosocial problems and some types of cancer [21].  

Prevention of these diseases is mainly by increasing exercise and sports activities, both children and 
parents. Movement affects health as [21, 22, 23]: 

• Improves physical development and develops proper posture, which is a prerequisite for the 
normal functioning of organs and systems, especially the lungs and heart. 

• Develops good muscles and increases bone density, as exercise is the best prevention of obesity 
and osteoporosis. 

• Improves psycho-emotional development and social communication. 

• Develops useful qualities in children such as dexterity, coordination and flexibility. 
• Children learn to play in a team, work with other children, pursue a common goal with them and 

find their place in the community. 

• Children enjoy the game and it brings them joy. 

Parents point out as the main source of information for building proper eating habits and behavior for a 
healthy lifestyle - the Internet, television and magazines. The role of the personal doctor, the nurse and 
the teacher in the kindergarten is insufficient. Parents say they would like to be educated on topics 
related to the proper upbringing and healthy development of their children. 

4 CONCLUSIONS 
In the complex of preventive measures applied to children in the first place is parental care and ensuring 
a healthy lifestyle. It is important to create healthy eating behaviors in childhood that form the basis of 
nutrition and promote health throughout life. Physical activity is necessary for the psychological and 
social development of children, developing not only muscle strength, balance and coordination skills, 
but also improves growth, maintains a healthy weight and improves appetite. The optimal motor regime 
is a major tool in the prevention of a number of diseases and disorders in the physical development of 
children and parents. Hypokinesia is a problem in which a change in the lifestyle of the whole family is 
needed to get the desired and lasting result to improve health. It is important to be known that exercise 
is a necessity not only for the child, but also for parents, who also need to increase their physical activity. 

Prevention is the most appropriate approach, in which through early screening and adequate training 
programs for children and their parents to prevent overweight and obesity, as well as inclusion in 
individual programs for effective treatment in the early stages. 
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Abstract 
Objective: 

The objective is the implementation of an educational innovation project focused on the application of 
the Inquiry/Research -based learning methodology (IBL/RBL) for the preparation of Final Degree 
Projects (FDP) in Pharmacy. The FDP will be linked to the realization of supervised practicum in 
community pharmacy.  

Methodology: 

The project has been developed during the 2020/2021 academic year, following these phases: i) Design 
and planning of curricular insertion actions in collaboration with the official colleges of pharmacists of 
the Basque Country; ii) implementation; and iii) analysis of the results.   

Results: 

Nine students, supervised by 5 university professors participated in the project. They developed their 
FDP about a specific Professional Pharmacy Services, considering the demands or needs of the 
pharmacy where their supervised practicum were carried out. Each participant was jointly supervised 
by a pharmacist and a university professor. The average mark obtained after the presentation of the 
FDP was 8.9 (range 7.8-9.6). The global assessment of the activity was high for all the participants 
(mean scores > 4.7/5.0). Students and supervisors agree that the application of IBL/RBL in the 
development of FDP is useful in the acquisition of different skills and competences, such as autonomy, 
teamwork, social commitment, communication, ethics and professional responsibility and critical 
thinking (scores >4.3/5). 

Conclusions: 

The development of FDP applying the IBL/RBL methodology during the pharmacy supervised practicum 
is a strategy that can be useful to improve the teaching-learning process of students of the Degree in 
Pharmacy. The methodology applied improves the perception of students about the care activity in 
community pharmacy and strengthens the assimilation of knowledge of the graduates. Likewise, it seeks 
to establish relationships between learning and research, favouring the development of the ability to 
innovate and investigate and the critical thinking, which will lead to greater objectivity, tolerance and the 
ability to work in multidisciplinary teams. 

Keywords: Research-Based Learning, Inquiry-Based Learning, Final Degree Project, Supervised 
Practicum, Pharmacy, Professional Pharmacy Services. 

1 INTRODUCTION  
The context in which healthcare professionals, including pharmacists, currently carry out their 
professional activity makes it necessary to resort to new learning methods, in which they can see 
theoretical knowledge reflected in healthcare practice, which is also associated with a significant 
improvement in motivation. Therefore, their training must incorporate methodologies that encourage 
cooperation, participation and dissemination of research, promoting a research culture based on 
knowledge, innovation and technological and social development. With these considerations in mind, 
this project has been based on inquiry/research -based learning (IBL/RBL) methodology [1,2]. 

IBL/RBL is an essential methodology to increase, by active learning strategies, not only knowledge but 
also the cognitive capacity to think and solve problems based on research and enquiry, fostering creative 
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learning [3,4]. This didactic pedagogical technique in turn allows the acquisition of competences, skills 
and attitudes for reading, critical thinking, analysis, synthesis, autonomous and team work, among 
others. Several evidences suggest that this methodology is more effective than other conventional 
learning methods. In fact, the European Union considers this methodology ideal for improving science 
teaching [5,6]. 

The Final Degree Project (FDP) consists of students individually carrying out a project, report or original 
study under the direction of one or more supervisors, in which they integrate and develop the training 
content, skills, competences and abilities acquired in the Degree. It aims to a) enable students to search 
for, manage, organise and interpret data; b) enable them to make judgements that include reflection on 
relevant social, scientific, technological or ethical issues; and c) facilitate the development of critical, 
logical and creative thinking and judgement [7,8]. In the Degree in Pharmacy, in general, the FDP is 
carried out at the same time as the supervised practical training, which most of our students do in 
community pharmacies from the Basque Country, and the FDP can be associated with the activity 
performed during the training period. 

In the field of pharmacy, important changes are taking place due to the need to consider new models 
for promoting patient-centred care. Pharmaceutical care describes pharmacy practice beyond the field 
of dispensing and remains the primary focus for pharmacist driven services. However, it has been 
transformed into a service-based definition, where drug-related services are provided by pharmacists 
[9]. In this context, the Committee of Ministers of the European Union adopted in 2020 a resolution on 
the implementation of pharmaceutical care for the benefit of patients and health services [10]. The 
implementation of Professional Pharmacy Services represents a great opportunity due to the 
improvement of public health through the provision of health care services and the rational use of 
medicines. A Professional Pharmacy Service is an action or set of actions undertaken in or organized 
by a pharmacy, delivered by a pharmacist or other health practitioner, who applies their specialized 
health knowledge personally or via an intermediary, with a patient/client, population or other health 
professional, to optimize the process of care, with the aim to improve health outcomes and the value of 
healthcare. [9]. 

On the other hand, the University, as a source of knowledge and innovation, must adapt to this new 
situation and offer quality training, based on new teaching methodologies, enabling students to acquire 
the necessary skills to adapt to the health and social environment based on the 2030 Agenda for 
Sustainable Development Goals (SDGs) [11]. 

The objective of this work is the implementation of an educational innovation project focused on the 
application of the IBL/RBL for the preparation of FDPs in Pharmacy. The FDPs will be linked to the 
realization of supervised practical training in community pharmacy.  

2 METHODOLOGY 
The project has been developed during the 2020/2021 academic year, following these phases: 

2.1 Design and planning of curricular insertion actions 
The needs and demands of community pharmacies were evaluated, in collaboration with the official 
colleges of pharmacists of the Basque Country, in order to determine which aspects could be addressed 
in the development of FDPs about Professional Pharmacy Services. 

2.2 Implementation 
Students were trained and monitored throughout the FDP, which had to be developed during the 
supervised practical training based on Professional Pharmacy Services and must incorporate one or 
more of the SDGs adopted by the United Nations included in figure 1.  

Each student had to develop the FDP based on a research about a topic related with Professional 
Pharmacy Services. IBL/RBL was used as a didactic methodology, as a way of promoting 
undergraduates’ active role and interest in learning and in developing the key skills. By using IBL/RBL 
approach, student assumes the role of a researcher, starting with the identification and exploration of 
the research topic until the discussion of the results and obtained conclusions, including an analysis of 
the weaknesses and strengths of the research (Figure 2).  
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Figure 1. Sustainable Development Goals (SDG) addressed in this project. 

 
Figure 2. Work scheme for the realization of the FDP with IBL/RBL methodology. 

2.3 Analysis of the results 
The mark obtained by each student after the presentation of the FDP was assessed. Specific 
questionnaires were used to evaluate the opinion of the different participant agents: official colleges of 
pharmacists, students, community pharmacists, who were the instructors of the supervised practical 
training and academic supervisors (university professors) (Tables 1-4).  

3 RESULTS 
Nine students participated in the project. They developed their FDP about a specific Professional 
Pharmacy Services, considering the demands or needs of the pharmacy where their supervised 
practicum were carried out. The FDP were developed during the supervised practical training for 6 
months during the 5th year of the Pharmacy Degree. A community pharmacist and a university professor 
jointly supervised each participant. The average mark obtained after the presentation of the FDP was 
8.8 (range 7.8-9.6).  

1 • Identification of the research topic

2 • Establishment of the research objectives

3 • Use of the appropriate tools to approach the investigation

4 • Design of the FDP project

5 • Analysis of results and discussion

6 • Conclusions and analysis of the weaknesses and strengths of the research
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Tables 1 to 4 show the scores obtained in the questionnaires completed by students, community 
pharmacists, academic supervisors and representatives of official colleges of pharmacists. The global 
assessment of the activity was high for all the participants (mean scores > 4.7/5.0). 

According to the students questionnaires (table 1), the collaboration with the pharmacy staff was a 
positive and enriching experience for them (mean score 4.7/5.0) that will be useful for their professional 
future (mean score 4.6/5.0) and they found their work useful for the community pharmacy (mean score 
4.7/5.0). Moreover, they increased their perception of the ability of pharmacists to contribute to the 
achievement of the SDG: improvement of patient care and quality of care in the health system, 
development of sustainable communities and promotion of responsible consumption related to health, 
medicines and health products (mean score 4.9/5.0). The undergraduates agree that the application of 
IBL/RBL in the development of FDPs is useful in the acquisition of different skills and competences, 
such as autonomy, teamwork, social commitment, communication, ethics and professional responsibility 
and critical thinking (mean scores >4.1/5.0). 

Table 1. Results of the survey completed by students.  

QUESTIONS Mean 
1 Carrying out the FDP integrated on the project has been interesting and motivating 4.6 
2 It has been a positive and enriching experience to collaborate with the pharmacy staff in the 
development of the work 

4.7 

3 The pharmacy has been supportive of the work 4.9 
4 My work is interesting and useful for the community pharmacy 4.7 
5 The coordination between all participants has been good 4.3 
6 It has improved my knowledge about the SDGs   4.6 
7 My perception of the capacity of pharmacists to contribute to the achievement of the SDGs has 
increased: improving patient care and quality of care in the health system, developing sustainable 
communities, reducing inequalities in care, and promoting responsible consumption related to health, 
medicines and health products 

4.9 

8 The methodology used in the development of this dissertation will be useful for my professional future 4.6 
9 My vision of the need and possibilities of carrying out research activities in community pharmacy 
has been enhanced 

4.3 

10 Degree of acquisition of the following competences 
- autonomy 
- teamwork 
- social commitment 
- communication  
- professional ethics and responsibility  
- critical thinking 

 
4.6 
4.3 
4.7 
4.1 
4.7 
4.3 

11 Overall assessment 4.7 
scale: 1-5, where 1 means that “does not agree at all” and 5 means “strongly agrees” 

Table 2 shows the results of the survey completed by pharmacists. The most highly rated points were 
the good coordination (mean score 5.0/5.0), the interest and motivation, the improvement in the 
teaching-learning process, the improvement of students' knowledge about the SDG and the fact that the 
vision of pharmacists on the need and possibilities of carrying out research activities in community 
pharmacy was enhanced (mean scores 4.7/5.0). 

Moreover, the pharmacists found a high impact of the followed methodology in the acquisition of the 
evaluated competences, with rates higher than 4.3 over 5 and with the highest score in “teamwork”, 
social commitment” and “professional ethics and responsibility”.  
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Table 2. Results of the survey completed by pharmacists.  

QUESTIONS Mean 
1 The management of the FDP within the project has been interesting and motivating 4.7 
2 The strategy used is an improvement in the teaching and learning process 4.7 
3 Carrying out the FDP on pharmaceutical care practice following this methodology provides additional 
motivation for students 

4.3 

4 The coordination between all participants has been good  5.0 
5 Participation in the project has improved students' knowledge about the SDGs 4.7 
6 Students’ perceptions of pharmacists' ability to contribute to the achievement of the SDGs have increased 4.7 
7 The methodology used in the development of this FDP will be useful for the students' professional future 4.0 
8 The students' vision of the need and possibilities to carry out research activities in community pharmacy 
has been enhanced  

4.3 

9 The vision of pharmacists on the need and possibilities of carrying out research activities in community 
pharmacy has been enhanced 

4.7 

10 Degree to which students have acquired the following competences 
- autonomy 
- teamwork 
- social commitment 
- communication  
- professional ethics and responsibility  
- critical thinking 

 
4.7 
5.0 
5.0 
4.7 
5.0 
4.3 

11 Overall assessment 5.0 
scale: 1-5, where 1 means that “does not agree at all” and 5 means “strongly agrees” 

Five university professors participated in the survey as academic supervisors of the FDP and table 3 shows 
the mean scores obtained in each of the questions asked. The most highly rated points were the interest and 
motivation and the improvement in the teaching-learning process (mean score 5.0/5.0). The participants think 
that carrying out FDPs about Professional Pharmacy Services following this methodology provides additional 
motivation for students, and that it will be useful for the students' professional future (4.8/5.0). 

Regarding the acquisition of competences by students, they mainly scored “professional ethics and 
responsibility” and “critical thinking”. 

Table 3. Results of the survey completed by academic supervisors.  

QUESTIONS Mean 
1 The direction of the FDP within the project has been interesting and motivating  5.0 
2 The strategy used improves the teaching and learning process 5.0 
3 Carrying out FDP on pharmaceutical assistance practice following this methodology provides additional 
motivation for students 

4.8 

4 The coordination between all participants has been good 4.6 
5 Participation in the project has improved students' knowledge about the SDG 4.2 
6 Students’ perceptions of pharmacists' ability to contribute to the achievement of the SDG have increased 4.4 
7 The methodology used in the development of this FDP will be useful for the students' professional future 4.8 
8 The students' vision of the need and possibilities to carry out research activities in community pharmacy 
has been enhanced 

4.6 

9 The vision of pharmacists on the need and possibilities of carrying out research activities in community 
pharmacy has been enhanced 

4.2 

10 Degree of acquisition of the following competences by students: 
- autonomy 
- teamwork 
- social commitment 
- communication  
- professional ethics and responsibility  
- critical thinking 

 
4.0 
3.6 
4.6 
4.2 
4.8 
4.8 

11 Overall assessment 5.0 
(scale: 1-5, where 1 means that “does not agree at all” and 5 means “strongly agrees”).). 
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Table 4 depicts the results of the survey completed by the representatives of official colleges of 
pharmacists. Very high rates were obtained in all asked questions, with mean values ³ 4.7 over 5.0. 
Specifically, they strongly agree with the questions about the motivation of the students and the 
pharmacists and also with the fact that the preparation of FDP in coordination between the pharmacy 
and the university allows the achievement of a practical training leading to the resolution of new 
problems and based on the adaptation to changes.  

Moreover, in the opinion of the representatives of the colleges, for the development of FDP, close 
collaboration between the university, the official colleges of pharmacists of the Basque Country and 
pharmacies should be reinforced, because it is an important step forward in the training of students in 
topics related to pharmaceutical care. In addition they think that this methodology promotes applied 
research from the undergraduate level, which is very important in the pharmaceutical field. 

Table 4. Results of the survey completed by the representatives of Official Colleges of Pharmacists.  

QUESTIONS Mean 
1 The implication of pharmacists in the co-direction of FDP within the project is interesting and it would be 
interesting the development of FDP with the same methodology in the future 

4.7 

2 The strategy used improves the teaching and learning process and allows students to acquire adequately 
the necessary competences for the professional activity in community pharmacy 

4.7 

3 The development of FDP following this methodology and based on subjects of great application in 
pharmaceutical assistance practice provides an additional motivation for students 

5.0 

4 The co-direction of FDP in collaboration with the university teachers is a motivating factor for pharmacists 5.0 
5 The coordination between all participants has been good  4.7 
6 The preparation of FDP in coordination between the pharmacy and the university, allows the achievement 
of a practical training leading to the resolution of new problems and based on the adaptation to changes 

5.0 

7 The perception of the need and possibilities of carrying out research activities in community pharmacy 
has been promoted in pharmacies 

4.7 

8 Overall assessment 4.7 
(scale: 1-5, where 1 means that “does not agree at all” and 5 means “strongly agrees”). 

4 CONCLUSIONS 
The development of FDPs applying the IBL/RBL methodology during the supervised practical training 
of pharmacy allows improving the teaching-learning process of students of the Degree in Pharmacy.  
Specifically, it provides the following improvements: 

• The students, as an active part of the learning process, are the generators of their own knowledge, 
enhancing their responsibility, their ability to deepen their understanding of professional problems 
and their ethical awareness in the pharmaceutical activity with the challenges of sustainable 
development and social justice. 

• Students develop the ability to observe the environment, face complex and unprecedented 
problems and analyse the available data to solve or address them. 

• Students' motivation is increased, both for the performance of their professional activity and for 
getting involved in the field of research. 

• The students' perception of the care activity in community pharmacy is increased and the 
assimilation of knowledge of the graduates is reinforced. Furthermore, relationships between 
learning and research are established, favouring the development of the capacity to innovate and 
research and critical thinking, which can potentially lead to greater objectivity, tolerance and the 
ability to work in multidisciplinary teams. 

Moreover, the surveys collected show that it has been a very positive experience for all the participants. 
Finally, the close collaboration between the university, the Official Colleges of Pharmacists of the 
Basque Country and pharmacies for the development of FDPs is an important step forward in the training 
of students in topics related to pharmaceutical care. It would be interesting to continue with this type of 
collaboration in the future, which will increase knowledge and innovation in this field in successive 
promotions of the Degree in Pharmacy. 
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DESIGN OF AUDIOVISUAL MATERIAL FOR A DISTANCE TEACHING 
METHODOLOGY IN THE FIELD OF GRAPHIC DESIGN AND 

TYPOGRAPHY 

J. Armijo-Tortajada, N. Tarazona-Belenguer, O. Ampuero-Canellas 
Universitat Politècnica de València (SPAIN) 

Abstract 
The present document focused on the adaptation of the subject Graphic Design and Communication, of 
the Degree in Engineering in Industrial Design and Product Development of the Universitat Politècnica 
de València (UPV) to online and hybrid teaching due to the pandemic caused by the SARS-CoV-2 virus. 
The virus has caused an exceptional situation around the world. In Spain, the Government decreed the 
state of alarm on 14th March 2020. In this paradigm, both the UPV as an institution, as well as the 
teaching staff, adapted its strategies and methodologies to 100% online teaching during the second 
wave, and to hybrid teaching after the state of alarm. In this paper there are presented and compared 
the teaching guides of the course 2019-2020 and the course 2020-2021 of the subject Graphic Design 
and Communication, taught throughout the first semester at 3rd year students. The topics analyzed for 
each year are type of teaching, syllabus, teaching material delivered to the student, monitoring of 
students and evaluation. It is highlighted the new teaching formats and new platforms used by teachers, 
as well as the content design, that has turned towards purely audiovisual content. 

Keywords: Pandemic teaching experience, teaching methodology, graphic design, online courses. 

1 INTRODUCTION 
Universities traditionally oriented towards 100% face-to-face training have had to change their teaching 
model after the health crisis caused by the SARS-CoV-2 virus. Face-to-face classes in schools in most 
countries in the world, including Spain, were canceled and they went from face-to-face to online teaching 
in the blink of an eye. After the decree of a state of alarm by the Spanish Government on March 14, 
2020, Spanish universities were forced to continue with their training programs through online and purely 
digital teaching (Cifuentes-Faura, J., 2020 [1]), with almost no experience in this field, as indicated by 
Torrecillas, C. (2020) [2] in his study “only 3.45% of public universities taught non-face-to-face teaching 
in the 2018-2019 academic year”. 

In this context and like many other universities (Redinger, JW et al. 2020 [3]; Irfan, M. et al., 2020 [4]; 
Chang, CL and Fang, M., 2020 [5]), Morales- Cruz, Á.L. et al. 2021 [6]), the Universitat Politècnica de 
València adapted its educational processes and strategies to hybrid or mixed teaching during the second 
wave of the pandemic, which affected classes in the first semester of the 2020-2021 academic year. 

The University makes available to teachers and students a series of tools and services that allow 
coordinating teaching. This infrastructure is based on PoliformaT, a Learning Management System 
based on SAKAI LMS, in addition to a series of specific software licenses, such as Office 365 and Adobe 
products. However, PoliformaT was normally used as a repository of tasks and notes, so at the time of 
the radical shift to hybrid or purely digital teaching, teachers faced great uncertainty and a series of 
technical problems that entailed great challenges and efforts to achieve the objectives set at the 
beginning of the course (García-Peñalvo, F.J, and Corell, A., 2020 [7]). 

The main objective of this paper is to show the adaptation in the teaching of this subject at the Universitat 
Politècnica de València during the pandemic situation created by the SARS-CoV-2 virus and compare 
it to the previous course. The subject Graphic Design and Communication is a compulsory subject of 
the third year of the Degree in Engineering in Industrial Design and Product Development given at the 
Higher Technical School of Design Engineering of Universitat Politècnica de València. The subject has 
6 ECTS credits distributed in 5 practical credits and 1 theoretical credit and is taught along the first 
semester. 

The subject aims to teach students the basic principles of graphic design, to help them more attractively 
present an industrial product to future users or buyers. 
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The theory includes how to choose and use color, how to select the best typography and how to 
compose the text, how to choose images and, finally, how to place all the elements on the support to 
achieve the required idea. For this, the students learn the use of a computer graphic design software. 

Finally, several graphic projects are developed in which the previously studied theory and computer 
tools are applied. 

Graphic Design and Communication is the first subject that students take on graphic design since this 
graphic discipline is not worked on in the first and second years. Then, in the following semesters, 
students have several elective subjects related to graphic design where they can deepen and expand 
the basic knowledge learned in Graphic Design and Communication. 

The subject is divided into three blocks: 

- Theoretical content (color, typography, images and composition). 
- Learning a computer graphic design tool (Adobe Illustrator). 
- Realization of graphic design projects (posters, merchandising, flyers...). 

2 METHODOLOGY 
In this study, the structure and contents of the Graphic Design and Communication course are analyzed 
during the 2019-2020 and 2020-2021 academic years, presenting the following information for each of 
these courses: 

- Type of teaching 
- Number of enrolled students 
- Syllabus 
- Teaching material delivered to the student 
- Tools and methodology 
- Monitoring of students 
- Assessment  

In order to obtain this information, the teaching guides for the subject of the two academic years under 
study, published on the UPV website, were first analyzed. Second, the materials posted on PoliformaT, 
the digital platform used at the UPV to share material with students, have been studied. Third, individual 
interviews have been carried out with the professors who prepared the materials and oversaw teaching 
in these two courses. 

3 RESULTS 

3.1 Course 2019-2020 

3.1.1 Type of teaching 
During the 2019-2020 academic year, this course is 100% face-to-face. Only in very specific cases and 
when authorized by the degree title organization, there is the possibility of students exempt from the 
attendance obligation, for which the activities will be adapted so that they can be carried out in a non-
face-to-face way, such as the tasks that are carried out in class. The rest of the activities remain the 
same, but the corrections and the follow-up of the work will be done by email. 

3.1.2 Number of enrolled students 
During the 2019-2020 academic year, this course had 150 students enrolled. They were divided into 
two groups: 83 attended class in the mornings and 67, in the afternoons. 

3.1.3 Syllabus 
Didactic Units are divided as follow: 

1 Formal elements of graphic design 
a. The color 
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b. The typography 
c. The text 
d. The images 
e. Basics of composition 

2 Computer graphic design 
a. Introduction to the tool 
b. Work with objects 
c. Work with color 
d. Work with text 
e. Work with images 
f. Create compositions 
g. Computer graphic design 

3 Graphic design projects. 

In Table 1 it is shown the Graphic Design and Communication didactic units, their corresponding 
sections and the time in hours dedicated to theory, classroom practice, informatic practice, evaluation 
activities, face-to-face work and non-contact work. 

Table 1. Didactic Units and hours dedicated (2019-2020). 

Didactic Units CT CP IP E FW NCW Hours 

1 8 - - 1 9 10 19 

2 - - 18 2 20 35 55 

3 2 20 12 8 42 40 82 

Total hours 10 20 30 11 71 85 156 
(CT) Classroom Theory; (CP) Classroom Practice; (IP) Informatic Practice; (E)Evaluation activities; (FW) 
Face-to-face work; (NCW) Non-contact work 

3.1.4 Teaching material delivered to the student 
On the first day of class, the teaching guide is presented to the students, and they are shown a file 
containing the program of the subject with the distribution of the classes. This file is also available in the 
PoliformaT Resources folder. 

In that same folder, the theoretical content of the subject is shared with them, as well as other material 
of interest and the files necessary for the preparation of the tasks and projects. These are (see Fig.1): 

- PDF presentations used during theoretical classes 
- Theory PDF files 
- Adobe Illustrator files and images for the informatic and classrooms practices 
- Links to web pages of graphic design blogs, magazines, design studies… 
- Bibliography available at the UPV Library Service. 
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Figure 1. Screen capture of Resources folder on PoliformaT. 

3.1.5 Tools and methodology 
The tools used to teach the classes are: 

- PoliformaT and its following widgets: 
o Resources (repository of information that the teacher makes available to the student) 
o Tasks (space where the teacher schedules the activities that the student must carry out and 

where the student delivers the same) 
o Shared Space (a student's own folder where you can share any file and to which the teacher 

also has access) 
o Exams (where the teacher schedules the exam to be performed by the student) 
o Email (for teachers to send notifications to students and students to send notifications to 

teachers) 
- Adobe Illustrator: whose license is in the computers of the classroom where the classes are taught. 
- Computer with Windows operating system 
- Keyboard 
- Mouse 
- Projector 
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- White board 

3.1.6 Monitoring of students 
The doubts during the theoretical classes are resolved through them. Homework corrections are made 
in class, as well as graphic project reviews of didactic unit 3.  

The tutorials are carried out on demand, via email and take place in person at the teacher's office. 

3.1.7 Assessment 
The final grade for the course will be obtained by the total sum of points of: 

- Exam: Divided into theoretical part (5%) and practical part (15%). Weight: 20%. 
- Project: carrying out 3 graphic projects. Weight: 70%. 
- Observation: 4 computer practices. Weight: 10%. 

Recoveries are always established based on the modification of the items that have been executed 
defectively by the student. The teacher, once the corresponding corrections have been made, will 
propose, if he considers it necessary, new works, exercises or evaluations, similar to those already 
evaluated. 

3.2 Course 2020-2021 

3.2.1 Type of teaching 
During the 2020-2021 academic year, the teaching of the theoretical part of the subject became 100% 
online and the teaching of the practical part was adapted to hybrid or mixed teaching. Due to the COVID-
19 pandemic, the classroom capacity was cut in half (44 work spaces). Therefore, the students were 
divided into two groups: one group attended class and the other followed the class online. This face-to-
face or online assistance was rotating every week; so that at the end of the subject all the students had 
attended the same number of face-to-face and non-face-to-face classes. 

3.2.2 Number of enrolled students 
During the 2020-2021 academic year, this course had 135 students enrolled, 77 in the morning group 
and 77 in the afternoon group. 

3.2.3 Syllabus 
Didactic Units are divided as follow: 

1 Formal elements of graphic design 
a) The color 
b) The typography 
c) The text 
d) The images 
e) Basics of composition 

2 Computer graphic design 
a) Introduction to the tool 
b) Work with objects 
c) Work with color 
d) Work with text 
e) Work with images 
f) Create compositions 
g) Computer graphic design 

3 Graphic design projects. 
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In Table 1 it is shown the Graphic Design and Communication didactic units, their corresponding 
sections and the time in hours dedicated to theory, classroom practice, informatic practice, evaluation 
activities, face-to-face work and non-contact work. 

Table 1. Didactic Units and hours dedicated (2020-2021). 

Didactic Units CT CP IP E FW NCW Hours 
1 8 - - 1 9 10 19 

2 - - 18 2 20 35 55 

3 2 20 12 8 42 40 82 

Total hours 10 20 30 11 71 85 156 
(CT) Classroom Theory; (CP) Classroom Practice; (IP) Informatic Practice; (E)Evaluation activities; (FW) 
Face-to-face work; (NCW) Non-contact work 

3.2.4 Teaching material delivered to the student 
On the first day of class, the teaching guide is presented to the students, and they are shown a file 
containing the program of the subject with the distribution of the classes. This file is also available in the 
PoliformaT Resources folder. 

In that same folder, the theoretical content of the subject is shared with them, as well as other material 
of interest and the files necessary for the preparation of the tasks and projects. These are: 

- Theory PDF files 
- Adobe Illustrator files and images for the informatic and classrooms practices 
- Links to web pages 
- Bibliography available at the UPV Library Service. 
- Video tutorials for informatic lessons (Illustrator). 
- Video presentations for theoretical lessons. 

3.2.5 Tools and methodology 
The tools used to teach the classes are: 

- PoliformaT and its following widgets: 
o Resources (repository of information that the teacher makes available to the student) 
o Tasks (space where the teacher schedules the activities that the student must carry out and 

where the student delivers the same) 
o Shared Space (a student's own folder where you can share any file and to which the teacher 

also has access) 
o Exams (where the teacher schedules the exam to be performed by the student) 
o Lessons (offers the possibility of creating interactive content in a fairly easy way for the 

teacher, without having to know html. As seen on Fig. 2, the content is organized everyday 
class). 
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Figure 2. Screen capture of Lessons folder on PoliformaT. 

• Adobe Illustrator: whose license is in the computers of the classroom where the classes are 
taught. 

• Teams (Microsoft Office) (to carry out the online class sessions). 

• Own computer (as teachers and students work at home). 
• Own keyboard 

• Own mouse 

• Video camera or mobile phone with video recording and microphone. 
• iMovie or similar video edition software (every day, the informatic practice and classroom practice 

where recorded and embed in lessons, see Fig. 3). 
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Figure 3. Screen capture of Lessons folder on PoliformaT. 

3.2.6 Monitoring of students 
Those students who attended class in person, solved their doubts and received the corrections of their 
work during the classes, in person. For those students who attended the class online (through Microsoft 
Teams) the doubts and tasks corrections are solved online: the student shares a screen with the teacher 
and the teacher guides them on the steps to be carried out, meanwhile the theoretical doubts are 
discussed with the whole class electronically. 

The tutorials are carried out on demand, via email and take place in a meeting scheduled in Teams. 

3.2.7 Assessment 
The final grade for the course will be obtained by the total sum of points of: 

- Minute questions: 4 questionnaires related to theoretical explanations. Weight: 10%. 
- Project: carrying out 4 graphic projects. Weight: 60%. 
- Observation: 6 computer practices. Weight: 30%. 

Recoveries are always established based on the modification of the items that have been executed 
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defectively by the student. The teacher, once the corresponding corrections have been made, will 
propose, if he considers it necessary, new works, exercises or evaluations, similar to those already 
evaluated. 

3.3 Comparison 2019-2020 vs 2020-2021 
If we compare the teaching of Graphic Design and Communication in the 2019-2020 academic year with 
that of the 2020-2021 academic year, the main differences we find are in the materials used for teaching, 
the evaluation system, and the means of teaching the classes and tutorials. 

3.3.1 Learning materials 
During the 2019-2020 academic year, the teaching was face-to-face, and the main materials used both 
in the theoretical classes and in the practical classes were PDF documents that the student could 
download from the learning platform (PoliformaT). Likewise, the teachers used PDF documents as 
support in their master classes. 

In the 2020-2021 academic year, when the classroom capacity was reduced, all students could not 
attend class simultaneously. This fact led, in the first place, to teach the theory in an asynchronous way 
so that the teacher made the material available to the students and the students had a week to consult 
it and take a small test that evidenced their work out of the classroom. Second, the teaching of the theory 
became hybrid in such a way that half of the students were in class and the other half connected online 
to the teacher's computer. 

This new scenario showed that the materials that were being used until then were not suitable. For this 
reason, it was decided to create videos with theoretical and practical content so that students could view 
them autonomously through their devices. These videos replaced the PDF files used in the 2019-2020 
academic year. 

3.3.2 Assessment system 
The move to online and hybrid teaching also posed new challenges in terms of the evaluation system. 

When teaching the theory to be totally online, it was decided to eliminate the single exam at the end of 
the course and replace it with four minute questions, one for each theory topic. The students had to 
solve them after watching the video of the topic. Thus, the teacher had quick feedback on which 
theoretical contents had been understood and which ones had been confused or misinterpreted. 

On the other hand, it was also seen the need to increase the number of computer practices, so that 
there would be a practice at the end of each practical class and dividing in two those practices that in 
the previous year had been carried out during two class sessions. In this way, the teacher was aware of 
the evolution of the learning of the tool and detected if there was any question that he had to explain or 
clarify again in the next class. 

Finally, a new project was also added and in the 2020-2021 academic year four projects were carried 
out instead of the three carried out in the 2019-2020 academic year. The aim was to keep the projects 
shorter and force the students to work on them every week and not leave them until the last minute. 

3.3.3 Means of teaching and tutoring 
Online or distance communication with students either during classes or in tutorials is one of the biggest 
differences that we found between the two compared courses. This change meant a great effort of 
adaptation for both teachers and students and not only in the technological field, having to learn to use 
programs that we were not used to. 

Due to privacy, students did not usually have the camera activated while attending online classes and 
it was very difficult to teach a black screen. This prevented the teacher from collecting feedback on her 
facial expressions or her gestures; which in a face-to-face class provides a lot of information about 
whether the students are following the explanation, if they are interested or if there is something they 
have not understood. 

On the other hand, the participation of the students and getting them to answer the teacher's questions 
in an online environment is much more complicated than in a face-to-face class. This leads to less 
participatory classes and, therefore, less motivating for the student, from which it is easier to escape 
and not follow the explanation. 
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3.4 Video design 
Of the three changes listed in the previous section, the use of videos as a teaching aid could be 
considered the most obvious change between the two courses being compared. For this reason, we will 
focus in this section on telling the experience in terms of making and using these materials. 

The University offers a video notes service, but it was impossible to use this service due to having to 
reserve the room and recording equipment on a specific day. In addition, the result did not allow us a 
graphic quality that we liked to show, so it was decided by a desktop publishing of the video carried out 
by one of the colleagues of the teaching team of the subject. 

These videos are located on the Vimeo platform at the following link: https://vimeo.com/user110221428 
and are embedded in the Lessons widget of the PoliformaT tool. 

For the design of the videos, the following were considered: 

• The recording space: they did not want to distance themselves from the university environment, 
so the recordings were made in the open spaces and gardens of the university itself. 

• Header or entry: we wanted to give importance to the image of the university by first using its 
logo, take advantage of it to make the verbal introduction about the content to be displayed and 
accompany with some images about graphic design. 

• Music: to accompany the content, without diminishing the importance of the voice and the image, 
making a piece that is more similar to the content that the student is used to viewing on the 
internet. 

• Content: the class intersperses visual content as examples, with the image of the teacher in the 
middle plane speaking directly to the camera and with the screenshot while using the Adobe 
Illustrator software. 

Combining the content in this way, a quality and attractive teaching video is obtained for the student, 
who must view it only at home. 

A total of 5 videos of between 15 and 40 minutes of practical content were produced and, in turn, 6 videos 
of theoretical content that consisted of the slideshow of a theoretical presentation with voice-over. 

4 CONCLUSIONS 
Although the content of the teaching guides for the Graphic Design and Communication course taught at 
the Higher Technical School of Design Engineering of the Polytechnic University of Valencia does not 
seem to have varied greatly between the academic years 2019-200 and 2020-2021, it does the learning 
materials, the evaluation and the means of delivery of teaching and tutorials have notably done it. This 
shows the great capacity for adaptation that the university community has had in the face of such an 
exceptional situation as that experienced in the pandemic caused by the SARS-CoV-2 virus.  
As García-Peñalvo and Corell (2020) [7] point out, the digital transformation of the public university "must 
be comprehensive […] requires a reengineering of processes and involves the most critical element of the 
institution, the people." It is people who, with the use of technologies, can carry out all this truly 
transformative and innovative change. 
It has been found that 100% online teaching has caused some discomfort in both teachers and students, 
although we have been addressing the issue of the Digital University for more than ten years (García-
Peñalvo, F.J, 2020 [8]). It has come to us suddenly, by “obligation”. It has been complicated, but at the same 
time, it has been satisfactory to see the power of adaptation of people. It has required a lot of effort on the 
part of the teaching staff, the students, as well as the institution itself and the service personnel. But new 
content has been generated and new tools used that make us consider other ways of teaching and relating. 
The design of the videos has required material and infrastructure, and more time of teaching dedication. 
But the result has been satisfactory, both for the feedback received by the students, and for the teaching 
experience itself: speaking to a camera without the student's interaction live. 
It is worth highlighting the use of platforms external to the university for the development of the design of 
the videos. This is due to the fact that the resources offered by the university currently do not allow the 
generation of audiovisual content that at a graphic level complies with an aesthetic quality and a visual 
appeal that compensates for the effort made. 
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TYPOGRAPHY TEACHING EXPERIENCE AND METHODOLOGY 
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Abstract 
This work focuses on the course Design and Typography of the Design Engineering Master of the Higher 
Technical School of Design Engineering of the Universitat Politècnica de València taught between 2019 
and 2020. The main goal of the script is to present the teaching experience and methodology followed, 
to assess the results and to consider improvements to be included in the next years. 

The main purpose of the course is to transmit students that typography is used as an element of 
communication and presentation of the industrial product. For it, a methodology for the development of 
a typographic layout project is presented and students will be able to choose the most suitable typeface 
according to the specifications of the project, that is divided in two parts evaluated in four ways: (1) 
theoretical contents about typography history, typography components and typography classifications, 
evaluated in 8 tasks, an objective test and a brief academic paper on typography; (2) and typographic 
project development, evaluated in calligraphy and lettering workshops. 

A short questionnaire is presented to the students on the first day of class, in which questions about 
typography are established to identify the level of knowledge on the subject. 

Finally, at the end of the course, students are asked to fill out a new questionnaire whose questions 
allow, in addition to identifying the degree of satisfaction with the subject, but also to evaluate the 
achievement of the objectives established in the course. 

During these years, it has been shown that at the beginning of the course the knowledge about 
typography that the students present is low, especially in specific questions regarding styles, history and 
designers and computer processing. This lack of knowledge is seen in the majority of the cases solved 
after the completion of the course. 

Keywords: Teaching experience, teaching methodology, typography, design. 

1 INTRODUCTION  
The present work describes two years teaching experience of the subject Design and Typography, 
taught during the second semester of the Master’sDegre e in Design Engineering of the Higher 
Technical School of Design Engineering of the Universitat Politècnica de València (UPV). This Official 
Master was presented by the “Higher Technical School of Design Engineering of the UPV within the 
framework of the European Higher Education Area according to Royal Decree 1393/2007, of October 
29, which establishes the organization of official university education”, with the objectives of “training of 
postgraduates and specialist researchers in: design and innovation, management of new products, 
updating of market analysis techniques, decision-making, rapid product development and optimization 
of corporate communication techniques of the Business” [1].  

Design and Typography is an elective subject that belongs to the subject Graphic Design and Product 
Launch Management, consisting of three more subjects: Corporate Communication Strategies, Graphic 
Product Design and Graphic Technology. it is recommended to have taken the subject of Graphic 
Design and Company Image in the first semester in order to successfully acquire all the skills in this 
matter. The subject Design and Typography has 3 ECTS credits distributed in 1,5 theorical credits and 
1,5 practical credits and is taught along the second semester. This is translated into 30 hours of face-
to-face classes and 45 hours of non-face-to-face work, in sessions of 2 hours per week for 15 weeks. 

The main objective of the subject is to transmit students that typography is used as a very important 
element of communication and presentation of the industrial product, “in part because it can evoke 
human emotion by combining form with narrative text” [2]. Although for the most part it is a subject where 
the teaching-learning method is applied, focused on the student as a result of the link between the 
affective, the cognitive, social interactions and communication [3], this subject, also applies Project 
Based Learning (PBL) methodology, as a “key factor of acquiring knowledge through experiencing 
things” connecting with real problems of real world [4]. A methodology for the development of a 
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typographic layout project is presented and students are able to choose the most suitable typeface 
according to the specifications of the project, that is divided in two parts evaluated in four ways: (1) 
theoretical contents about typography history, typography components and typography classifications, 
evaluated in 8 tasks, an objective test and a brief academic paper on typography; (2) and typographic 
project development, evaluated in calligraphy and lettering workshops. From the perspective of 
education and training, this kind of projects could be favorable for pilot teaching-learning strategies and 
processes in relation to real professional life, since concepts applied in real situations are presented. 
This fact could rise students’ motivation and participation in class, either in person or online [5]. 

Students will be able to acquire the ability to develop a typesetting project and solve problems in the 
field of typography. The acquisition of competences is essential in the New University after the European 
Higher Education Area implantation [6]. The subject works on two of the specific competencies of the 
subject Graphic Design and Product Launch Management: (1) Possess and understand knowledge that 
provides a basis or opportunity to be original in the development and/or application of ideas, often in a 
research context; and (2) Design, manage and communicate corporate aspects adapting graphic styles 
to the product and the market. And the transversal competences: (1) Comprehension and integration 
that is evaluated through academic work; and (2) Analysis and problem solving, evaluated through the 
typographic projects. 

Another of the characteristics of this subject is that most of the enrolled students are Design Engineers, 
Architects or graduated from other similar Degrees, that is, students of heterogeneous profile. 

The work is structured in four parts. Firstly, the structure and contents of the Design and Typography 
course are presented by identifying the number of students enrolled, syllabus and assessment. 
Secondly, the methodology used is described. Thirdly, the results obtained in the questionnaires are 
presented. And finally, a series of conclusions are drawn based on the results obtained, on the teaching 
experience and paying attention on the advantages that this type of methodology offers in creative 
courses with heterogeneous profile of students. 

2 THE SUBJECT  

2.1 Students 
During 2019 and 2020 academics year, 27 students were enrolled. Not the total of the students started 
and finalized the course, so finally, a total of 52 questionnaires were answered on the first day of class 
and the same number at the end. 

It should be taken into account that this sample of students is varied, as well as their ages and the 
degrees from which they come: these are students who have either recently completed their 
undergraduate studies in disciplines such as Design Engineering, Architecture, Industrial Engineering, 
or Fine Arts, and therefore are around 22 or 23 years old; or older students from professional 
backgrounds who wish to refocus their profession or improve their specific knowledge on this subject. 
On the other hand, the origin of the students is also very varied, because, although a large part of the 
students is of Spanish nationality, others come from different countries such as China, Colombia or 
Russia. 

2.2 Syllabus 
Didact Units are divided as follow: 

1 Introduction to typography 
2 Methodology of the typographic project 
3 Calligraphy and lettering 
4 Typography on the new media 
5 Orthotypography 

In Table 1, it is shown the Design and Typography didactic units, as well as the time in hours dedicated 
to each section: Lecture (LE), Seminar (SE), Lab Sessions (LS), Assessment Activities (AA), Contact 
Hours (CH), Non Contact Hours (NCH): 
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Table 1. Didactic Units and hours dedicated. 

Didactic Units LE SqE LS AA CH NCH Hours 
1 1 1 1 0,5 3,5 2 5,5 

2 2 1 4 1 8 5 13 
3 3 1 5 2 11 15 26 

4 2 1 2 1 6 8 14 
5 2 1 3 1 7 10 17 

Total hours 10 5 15 5,5 35,5 40 75,5 

2.3 Assessment 
As seen in Table 2, for the evaluation of the subject, 4 different techniques will be used; firstly, it will be 
evaluated through the system of observation with a weight of 50% of the final grade, which will consist 
of 8 tasks posed during the academic course. Before the end of the course, an objective multiple-choice 
test will be proposed, with a final grade of 30%. Third, a typographic project will be programmed based 
on the workshops on calligraphy and lettering that will have a weight on the final grade of 10%, 
(Typographic project), before the end of the regular classes school period. Finally, it will be evaluated 
through a short academic work on typography, with a total weight on the final grade of 10% and that, 
like the typographic project, (Academic Work) and before the end of the regular class period. 

Table 2. Assessment. 

Outline Num. Acts Weight (%) 
Achievement tests (multiple choice) 1 30 

Observation 8 50 
Typographic Project 1 10 

Academic Work 1 10 

3 METHODOLOGY 
The methodology followed in this work consists of a questionnaire answered by the students at the beginning 
and other one answered at the end of the course, in which questions about typography are established.  
The result of the first questionnaire allows teachers to identify the students’ level of knowledge on the subject, 
to determine their lack of knowledge in order to reconfigure the content and didactic material provided to 
students and try to adapt it both to the needs of the group and to the individual needs of the students.  
At the end of the course, students are asked to fill out a new questionnaire whose questions allow, in 
addition to identify their degree of satisfaction with the subject, but also to evaluate the achievement of the 
objectives established in the course.  
The number and the content of correct and incorrect questions have been considered and commented in 
the results. Within this methodology, the comparison of the results obtained in both questionnaires 
objectively shows the students learning evolution [7] and permit analyzing the learning process carried out 
and evaluating the teaching experience in order to improve it for next generations. 

4 RESULTS 
A short questionnaire is presented to the students on the first day of class, in which questions about 
typography are established to identify the level of knowledge on the subject (Questionnaire 1). 
Finally, at the end of the course, students are asked to fill out a new questionnaire whose questions allow, 
in addition to identifying the degree of satisfaction with the subject, but also to evaluate the achievement 
of the objectives established in the course (Questionnaire 2). 
The answers to the questionnaires filled out by a heterogeneous profile of students from the last 2 editions 
of the course Design and Typography are now analyzed. Finally, 52 of the 54 enrolled students answered 
both questionnaires. 
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4.1 Questionnaire 1 
Questionnaire 1, presented to students at the beginning of the course, is made up of 10 questions related 
to typography applied to design and typographic quality and perception. These are single answer 
questions, that is, only one of the four answer options provided is valid. 
The questionnaire is presented online through the Exams application of PoliformaT, the Learning 
Management System provided by the Universitat Politècnica de València, which allows obtaining an 
immediate result or qualification. 
Table 3 shows the percentage of correct answers obtained in each of the questions: 

Table 3. Questionnaire 1. 

Question Correct Answer% 

1 38% 
2 42% 
3 24% 

4 35% 
5 30% 

6 95% 
7 95% 

8 100% 
9 92% 
10 52% 

Each correct question would be equivalent to one point, so in Figure 1 it can be seen the distribution of 
the score obtained by the students: 

 
Figure 1. Points Distribution in Q1. 

In this first questionnaire, used as a tool to know the level from which the subject starts, most of the 
students correctly answer between 6 and 8 questions of the 10 posed. 10 of the 52 students answered 
satisfactorily to all the questions, demonstrating a good level of knowledge about typography. In general, 
they are students who have taken a subject related to graphic design in previous courses or, in fewer 
cases, have developed their professional work in the field of graphic design.  
The most accurate question in this first questionnaire is number 8, the one related to the typefaces in 
Bauhaus artistic movement, where all the students knew the answer. Questions number 6, 7 and 9 have 
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also been answered correctly by more than 90% of the students (related with the Art Nouveau, Cubism 
and Art Deco movements). On the other hand, question number 3 stands out, which has obtained the 
lowest percentage of correct answers (24%), followed by number 5 with 30% correct answers, 4 with 35% 
and 1 with 38%, all of them related to typeface’s characteristics in brand redesign. In general, it is observed 
that those questions that use a more technical vocabulary, typical of the discipline, obtain a higher 
percentage of incorrect questions. 

4.2 Questionnaire 2 
Questionnaire 2, presented to students at the end of the course, is made also up of 10 questions related, 
in addition, to the anatomy of letters, typographic use in graphic design and typographic tools. These 
are single answer questions, that is, only one of the four answer options provided is valid. 

The questionnaire is presented online through the Exams application of PoliformaT, the Learning 
Management System provided by the Universitat Politècnica de València, which allows obtaining an 
immediate result or qualification. 

Table 4 shows the percentage of correct answers obtained in each of the questions: 

Table 4. Questionnaire 2. 

Question Correct Answer% 

1 88% 

2 100% 
3 92% 

4 40% 
5 88% 

6 96% 
7 33% 
8 85% 

9 62% 
10 92% 

Each correct question would be equivalent to one point, so in Figure 2 it can be seen the distribution of 
the score obtained by the students: 

 
Figure 2. Points Distribution in Q2. 
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Regarding the second questionnaire, presented at the end of the course, most of the students, 34 of the 
52, answered well to most of the questions posed (between 8 and 10 correct answers, with 10 being the 
highest possible score). In this case, the most correct question is number two, where all the students 
have answered correctly. In it, students were asked for the name "x-height" using a schematic image. 
Questions number 3, 6 and 10 also obtain more than 90% correct answers. These questions were about 
type anatomy and type design. On the other hand, question 7 has been the one with the fewest hits 
(33%), being the one referring to the parameters that affect the horizontal rhythm in typography, followed 
by question 4 (40%), which asked about spelling corrections. 

5 CONCLUSIONS 
The first thing to note is the difference between the two questionnaires. The first questionnaire includes 
questions related to typography applied to design and its perception, from a generic point of view and 
more popular than the questions in questionnaire 2, which in turn includes more technical questions 
related to the anatomy of the type or the use of typographic tools for text editing, which make it possible 
to establish whether the theoretical and practical contents developed in the subject have been acquired 
by the students. 

The first questionnaire provides feedback to the teacher in order to adapt the tasks and complete the 
content provided to the student, adapting them to the student's level of knowledge. Being a master's 
degree, the degree of origin of the students is very varied and due to the heterogeneity of the group, we 
start from different degrees of knowledge on the specific subject. Starting from such a heterogeneous 
student profile, the level could differ a lot from one academic year to another, so the content may not be 
useful and need to be adapted. 

First test allows teachers to identify the students’ level of knowledge on the subject, to determine their 
lack of knowledge in order to reconfigure the content and didactic material provided to students and try 
to adapt it both to the needs of the group and to the individual needs of the students. As the questionnaire 
is not anonymous, this first test can also serve to create the different work groups to work on the projects, 
bringing together students who can help each other. 

Once the course is completed, and after the workshops and projects that the students have been able 
to develop, the second or final questionnaire provides the teacher with information on whether the 
teaching has been correct or shows that there are certain concepts that have not yet been correctly 
acquired by the students. For example, during these two last years, it has been detected that rhythm in 
typography and orthotypography are two issues in which to delve into. This questionnaire 2 also 
becomes a tool to identify the students’ degree of satisfaction with the subject, but also to evaluate the 
achievement of the objectives established in the course.  

The utilization of these two questionaries during the last two years has been shown especially one issue. 
At the beginning of the course the knowledge about typography that the students present is low, 
especially in specific questions regarding styles, history and designers and computer processing; but 
medium about typography applied to design (Artistic Movements and Brands). This lack of knowledge 
is seen in the majority of the cases solved after the completion of the course. 

Without going too deeply into a technical level, it can be seen that in a general context, the average 
student is unaware of certain aspects related to the world of typography. Therefore, it can be stated that 
all students have acquired more specific technical knowledge of the subject in question, such as the 
technical nomenclature for type anatomy or text composition. 

Finally, we would like to emphasize that the methodology followed in this research is extremely useful 
in courses with a very heterogeneous sample of students to be able to identify the initial level of 
knowledge on the subject matter and to be able to adapt the content from a group point of view and also 
at the individual level. 

The possibility of sharing with the students the results of both questionnaires at the end of the course is 
considered interesting in order to comment on the learning process carried out. 

Therefore, research in this matter is always welcome as a tool for improving the educational sector in 
creative fields. 
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AN INNOVATIVE TURN OF LINGUODIDACTICS DURING THE 
PANDEMIC: THE EXPERIENCE OF IMPLEMENTING EDUCATIONAL 

AND SCIENTIFIC-METHODOLOGICAL ACTIVITIES IN THE 
REPUBLIC OF ARMENIA 

T. Cherkashina, I. Chernova, T. Nechaeva, N. Novikova, T. Kolyadina 
Russian State University named after A.N. Kosygin (Technology. Design. Art)  

(RUSSIAN FEDERATION) 

Abstract 
The attention of scientists to the challenges of the globalizing world, which is currently experiencing a 
serious pandemic test, is determined by sociolinguistic, psychological and pedagogical problems, which 
entail a revision, audit of the methodological paradigm assessment of the format of the organization of 
the educational process, which raises the authority of the teacher of RFL for foreign students because 
through them students begin to get acquainted with Russia, its people, its culture and, of course, the 
language. Let us dwell on the experience of implementing the event “Scientific and Methodological 
School of Russian Studies” in the Republic of Armenia, within the framework of which the listeners were 
able to take part in the online webinar “Methodological Studies”, in the video conference “From 
Traditions to Innovations”, in the video lecture “Game Technologies” and in a master class "Lesson of 
RFL with a Plus Sign". Outlining the goals and objectives of the events in general, let us single out the 
main one, which is to expand information and methodological opportunities for introducing the authors’ 
methods of teaching the Russian language and literature to teachers of educational organizations 
abroad. 

The scale of the events and the number of participants show a necessity to create conditions for the 
exchange of advanced educational technologies, to organize platforms for professional communication 
of teachers. All this increases the quality of informational, advisory and methodological support of 
teachers. 

The article will present information and advisory materials on the designated topics of events. 
"Methodological Sketches" include 1) "Pitfalls" of the initial stage: how to get around them? ", 2)" The 
text is the teacher's best friend: didactic techniques "; 3) "Necessity and sufficiency in teaching (on the 
example of the topic "Verbs of motion". The “Sketches” are completed by a historical commentary: “The 
cherry on the cake or something more?” The videoconference "From Traditions to Innovations" will offer 
for discussion the problem of intensifying the educational process through the use of modern teaching 
technologies. During the period of online learning, the following intensive methods were widely used in 
language classes: learning in collaboration, project based learning technology, tandem method, etc. The 
materials of the video lecture "Game technologies" (GT) give an idea of using GT in the process of 
teaching Russian at different stages, as well as the removal of the "emotional burnout" syndrome 
inherent in the online format of education. Game Technologies are viewed as a holistic model that obeys 
the leading idea of not just teaching while playing, but of learning with pleasure. "RFL with a Plus Sign" 
lesson corresponds with the postulate: an RFL lesson is not an ordinary lesson. Any lesson acts as the 
minimum organizational unit of the educational process. Methodologists and teachers are well aware of 
the types of lessons for various purposes: a) for major didactic goals (explaining new material, 
consolidating it, testing knowledge, skills and abilities of students); b) according to the main methods of 
teaching (independent work, workshop, complex forms of teaching); c) according to the main stages of 
the lesson (introductory lesson, lesson of initial acquaintance with new material, mixed or combined 
lessons). The RFL lesson has its own specifics, because all the methodological efforts of the teacher 
are focused on providing a communicative task. The choice of didactic means, the content of the 
educational material, the method of presenting a new word during the lesson should be subordinated to 
the main goal of teaching students to speak Russian. Grammar is auxiliary because it provides the 
development and formation of speaking skills. Each activity prepares students for the next one. So, to 
develop the skills of monologue speech, one should work with the text, therefore, the central place in 
the RFL lesson takes the work with the text. 

Keywords: paradigmatic assessment of the training format, experience in implementing a scientific and 
methodological event, exchange of advanced educational technologies.  
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1 INTRODUCTION 
The impact of the pandemic on education has been enormous. The pandemic has forced educators to 
look for new approaches to teaching. It also has showed the importance of the role of teachers in the 
learning process and the importance of their training. Unfortunately, many teachers were not ready to 
switch to alternative teaching formats. They lacked the knowledge of using learning management 
systems organizing lessons in a new way. 

Education during the pandemic all over the world received an impetus, which made it possible to fully 
implement distance learning at all its levels. The innovative turn of linguodidactics is also determined by 
the challenges of the globalizing world and the associated socio-cultural transformations. Methodists, 
teachers, scientists were not ready for the challenges of the time. The authors will share their unique 
experience in the development, organization and implementation of educational and scientific-
methodological activities "Scientific and Methodological Vector of Russian studies" with the participation 
of teachers of higher education organizations abroad, teachers of Russian schools and other 
educational organizations in the Republic of Armenia, dedicated to the popularization of the Russian 
language, literature and Russian education. Let us name the main goals and objectives of the project: 
a) to expand information and methodological opportunities for teachers of higher education 
organizations meetings, as well as for meetings of teachers of Russian schools and other educational 
organizations abroad with the author's methods of teaching the Russian language and literature; to 
stimulate the dissemination of ideas of “continuous Russian studies” (family - kindergarten - school - 
university) and to convince people of the multicultural educational space of the attractiveness of 
education in the Russian Federation; b) to generalize the innovative experience of teaching the Russian 
language, literature and teaching in Russian, including in the format of digital pedagogical technologies, 
providing equal information opportunities for interaction and exchange of advanced ideas, 
methodological findings not only among teachers of Russian as a foreign language, but also for all 
interested participants in the education system via the Internet; c) to create conditions for the exchange 
of advanced educational technologies, organize platforms for professional communication of teachers 
who carry out educational activities in Russian in foreign educational organizations, including teachers 
of Russian as a foreign language; d) to expand the range of possibilities of the "soft power" of the 
Russian world for the creative self-realization of teachers, the development of their professional 
competencies; e) to improve the quality of information, advisory, methodological support for teachers 
conducting educational activities in Russian in foreign educational institutions, to improve their 
methodological skills, to involve them in the wide context of pedagogical interaction in the educational 
space of Russian culture to create methodological prospects for organizing educational events in the 
format of "Continuous Russian Studies".  

The unique project "Methodological Vector of Russian Studies" is aimed at real methodological 
assistance to teachers who, finding themselves in an unexpected situation of distancing themselves 
from pupils and students are at a loss. There has been a natural innovative turn of linguodidactics 
towards adaptability and flexibility of educational programs and projects. Teachers had to "on the go", 
adjust the usual classical, traditional teaching methods and techniques to the new reality in order to 
motivate students in a different way to acquire new knowledge and at the same time not to lose the 
students. 

2 METHODOLOGY 
The Russian language is the core of the Russian linguistic picture of the world and the main tool for 
promoting Russian education in the post-Soviet space, as well as in the BRICS or ASEAN countries, or 
the European Union. The Russian Federation is interested in increasing the level of Russian language 
proficiency in the post-Soviet space, in improving the quality of teaching in Russian, in the development 
of scientific and methodological assistance to teachers of higher education institutions abroad, teachers 
of Russian schools and other educational organizations abroad, as well as in expanding bilingualism in 
member countries of the Commonwealth of Independent States. 

Russian linguodidactics has accumulated vast experience in teaching the Russian language (Azimov 
E.G., Deikina A.D., Dunaeva L.A., Vereshchagin E.M., Kostomarov V.G., Balykhina T.M., Klobukova 
L.P., Mitrofnova O.D., Passov E.I., Rumyantseva N.M., Formanovskaya N.I., Khavronina S.A., Shchukin 
A.N., etc.). It is no coincidence that the Russian language is today called the "soft power" of diplomacy, 
which significantly expands its significance in the context of the contemporary socio-cultural, historical 
and political position of Russia in the modern world. The Russian language is becoming a unifying force 
for a huge number of our ex-patriots in foreign countries who have not lost their connection with the 
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culture of Russia at the mental level. Studying the Russian language, getting to know the best examples 
of Russian classical literature, foreign citizens get a powerful impetus to get an education in Russia. 

3 RESULTS 
Obviously foreign teachers who teach in Russian experience a methodological "hunger", they do not 
fully have the opportunity to get acquainted with new methodological findings and innovative 
technologies for teaching the Russian language and literature [1]. The event "Scientific and 
Methodological School of Russian Studies" in the Republic of Armenia within the framework of the 
project "Scientific and Methodological Vector of Russian Studies" included the following events: 
"Methodological Sketches", video conference "From Traditions to Innovations", video lecture "Game 
Technologies" and a master class " A Lesson in RFL with a Plus Sign”. The "pitfall" of the initial stage 
of education is, of course, the study of grammatical topics that are difficult for foreign students. We 
examined the features of the introduction of verbs related to common vocabulary: be, want, buy, say, 
send, receive, read, sign, call, order, see, pay, think, cancel, do, open, close, ask, answer, ask, learn, 
decide, forget, see, take, give, sleep, drink. There are certain difficulties when students change verbs 
by tenses and types. In the past tense, in some forms, students observe changes in stress. According 
to this model, without a change in stress, the following verbs are used in speech: buy, say, send, receive, 
read, sign, call, order, see, pay, think, cancel, do, open, close, ask, answer, ask, learn, decide, forget, 
see [8]. And here, the use of auxiliary verbs with the infinitive can act as a didactic clue. In this case, 
there is no need to think about what stress will be correct in the past tense for a verb that carries the 
main semantic meaning in a sentence: 

I decided to + infinitive (buy, answer, etc.) 

I forgot to + infinitive (open, give, etc.) 

I want to + infinitive (see, learn, etc.) 

I need to + infinitive (ask, sign, etc._ 

We can + infinitive (pay, receive, etc.) 

I must / must + infinitive (decide, take, etc.) 

To practice the material, we role play dialogues based on a sample: 

- When can I call you? 
- Whenever you want. Can be tomorrow, can be the day after tomorrow. 
- Can you tell me where I can buy a ticket to the Bolshoi Opera House? 
- On the Internet.  

It should be pointed out that the innovative turn of linguodidactics towards intensive teaching methods 
is based on traditional teaching methods, the central element of which is the text. The main criteria for 
selecting it are the following: focus on a certain stage of education, social neutrality, significance from 
the point of view of linguistic and cultural studies, plot and fascination for students, the completeness of 
the plot, small volume, novelty, consideration of the interests of the audience, a lack of edification. As a 
methodological study No. 2, we considered working with the text and showed the teachers the 
methodological possibilities of expanding its lexical and grammatical boundaries. The types of work with 
text at levels B2-C2 become significantly more complicated and should include, in addition to those 
mentioned above, determining the topic of the text and paragraph topics, assembling paragraphs in a 
logical sequence, training spelling and punctuation skills, and practicing stylistic skills. Let us recall the 
main types of work with the text of A1-B1 levels: grammatical exercises (practicing endings, verb control, 
verb species, syntactic constructions, etc.); lexical exercises (analysis of possible word combinations 
with words from the text, search for synonyms and antonyms, differentiation of paronyms, compilation 
of definitions, "confusion", etc.); word-building exercises (the formation of possible derivatives, for verbs 
- the replacement of prefixes, etc.); Answering questions / drafting questions; retelling (usual, on behalf 
of the character, "Snowball"); changing the ending of the story / title of the text; role play reading; 
presentation of the text.  

Let us take the following dialogue as a basis for our experiment to identify the most expedient methods 
and techniques for working with texts and expanding its lexical and grammatical perspectives and trace 
how the lexical and grammatical content of the text changes depending on the purpose of the lesson 
and the chosen topic: 
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Table 1. Dialogue "Verbs of motion" 

The initial dialogue The modified dialogue used for studying the 
topic "Verbs of motion" 

The boy asks the cashier at the box office in the 
stadium:  
— How much does a football ticket cost? 
— 500 rubles.  
— I only have 250 rubles. But I really want to watch the 
match with my favorite team! Please give me a ticket. I'll 
close one eye!  

The boy enters the stadium and goes to the ticket 
office. He asks the cashier at the stadium:  
— How much does a football ticket cost?  
— 500 rubles.  
The boy walks away from the ticket office, counts the 
money and again approaches the cashier:  
— I only have 250 rubles. But I really want to see the 
football match! Please give me a ticket. I'll close one 
eye!  

And here is what the same source text might look like when studying the topic of "Participles" and 
“Perfect Participles”: 

Table 2. Modified dialogue 

The modified dialogue used for  studying the 
topic "Participle" 

The modified dialogue used for studying the topic 
"Perfect Participle" 

The boy entering the stadium decided to come up to 
the ticket office. He asks the cashier sitting there 
and asks:  
—  How much does a football ticket cost?  
—  500 rubles.  
Frustrated by the answer of the cashier, the boy 
walks away from the cash register, counts the 
money in his wallet, and again approaches the 
smiling cashier:         
—  I only have 250 rubles. But I really want to watch 
football! Please give me a ticket. I'll close one eye! 

Having entered the stadium the boy went to the cashier, 
and asked her:  
— How much does a football ticket cost?  
—  500 rubles.  
Having received such an answer, the boy leaves the 
checkout. Having counted the money in the wallet and 
realizing that there is not enough money, he again 
approaches the cashier: 
 —  I only have 250 rubles. But I really want to watch 
football! Please give me a ticket and I'll close one eye!  

We use the same dialogue when working out the prepositional-case system: Complete the task. Instead 
of dots, insert the word “boy” in the desired form in the following sentences:  

1 This story happened with ... 
2 The boy asks ... 
3 The cashier answered ... 
4 The ticket price was too high for ... 
5 A dream ... was to get to the match of his favorite team. 
6 When I heard this story, I felt sorry ... 

We show the teachers how the work on the retelling of the text based on the “snowball” principle may 
look like [4]. Students have to, relying on words for references, retell the dialogue, for example, on behalf 
of the boy himself or on behalf of the cashier. As keywords, depending on the goal pursued by the 
teacher in the lesson, choose those that should be remembered, for example:…enters……, fits………, 
says… :,… worth…? …… departs……., Approaches……! …I am hungry … …! Give …, …, …! … I will 
close…. As a rule, there are virtually no difficulties in completing this task due to the fact that students 
have worked on the vocabulary of the dialogue several times during the lesson. And taking into account 
the "Golden Rules for the Introduction of New Vocabulary" by S.A. Khavronina, the author of the famous 
textbook "Russian Language in Exercises", the students repeated each word of the initial dialogue 
several times and saw paradigmatic connections between word-formation models inherent in the 
Russian grammar. In the "sketches" there was a place for a historical note. A peculiar kind: "the cherry 
on the cake" was the appeal to the origin of numerals, for example, forty, which was not formed 
according to a model typical of quantitative numerals (one in twelve, etc.). The word “sorok” (forty) was 
originally a noun and meant a sack of 40 sables or squirrels. Foreign students are surprised by the 
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difference in the spelling and meaning of some verbs. It is difficult for them to recognize homonymous 
forms of a verb such as look for: Look for a woman! (imperative) and you are looking for something? 
(indicative). During the pandemic, scientists and practitioners note a new type of motivation in mastering 
a foreign language. As a result, there is a search for unique methods and technologies of teaching 
languages. Let us note some of the characteristics of new learning technologies. They are effectiveness; 
profitability; ergonomics; high motivation in language learning, which allows to identify and improve the 
best personal qualities of the student, to reveal their hidden capabilities [8]. 

At the videoconference "From Traditions to Innovations", the teachers discussed the problems of 
intensifying the educational process through the use of modern teaching technologies. Most researchers 
consider modern teaching technologies as the most effective way to implement a personal-active 
approach to learning in the classroom, thanks to which students use their capabilities as an active and 
creative subject of activity. Collaborative learning is based on the idea of student interaction during class, 
in which students take on not only individual but also collective responsibility for the success of each 
student. Project based learning is a variant of the concept of collaborative learning and provides for the 
solution of a problem by students in the form of a project. 

A language portfolio is both a language teaching tool and an indicator of proficiency in it. The language 
portfolio is a new technological teaching tool that ensures both the development of the student's 
productive activity and his personal development as a subject of the educational process. A language 
portfolio is a package of teaching and working materials that give an idea of the student's learning 
outcomes in language acquisition. Portfolios of two types have become really widespread: Show Case 
and Language Learning Portfolio.  

The main features of multimedia learning include the following: a) hypertext organization of the 
educational space; b) the use of multimedia makes the exercise information-rich, vivid, interesting, 
enhances the motivation of students in solving creative educational problems; c) communication; d) 
interactivity: the possibility of information interaction between the student and the multimedia program; 
e) individual trajectory of the exercise; f) the possibility of constant monitoring.  

Thus, multimedia learning can be defined as learning in a special environment created using hypertext 
and multimedia technology, which makes immersion in the language space as effective as possible.  

The phenomenon of "emotional burnout" is closely related to the problem of distant learning. The 
materials of the video lecture "Game Technologies" (GT) are devoted to this problem. At the webinar, 
the teachers expressed a wish to talk about the peculiarities of using GT in the process of teaching 
Russian at different stages of teaching, as well as techniques for removing the "emotional burnout" 
inherent in the online learning format. We view GT as a holistic model that obeys the leading idea of not 
to just learning while playing, but of learning with pleasure. We truly believe that students today expect 
from a teacher a conscious rejection of the role of an expert, which is customary in the classical 
educational paradigm. The teacher must voluntarily agree to act only as an organizer of research, 
analysis, discussion of a specific situation, allowing students to become participants in a joint search for 
truth, the teacher will act as "midwife" (according to Socrates) [10]. At the same time, the teacher's point 
of view is just one of the possible viewpoints, it does not pretend to be true, but it does not lose the right 
to be true. With such an organization of work in the classroom, there remains a chance to "embed" the 
personal position of each student into a situation of joint search. Of particular value is the ability to build 
feedback that informs the students that they are doing the right thing and, thanks to the instructor's 
reinforcing assessment, can go on doing so.  In addition to regulating the goal of the role-playing, its 
course, role-playing repertoire, rules of the game, assessment system, etc. Role-playing creates high 
motivation, ensures the strength of the assimilation of theoretical material, develops creativity, 
communication skills of students, forms their active life position, allows in the format of parity dialogue 
and freedom of self-expression to form leadership qualities. Only in the course of the game does the 
group chose a leader, trying to win. Undoubtedly, the conditions of competition are attractive for people 
of school and student ages, supporting their desire for self-actualization. Gaming technologies are 
especially useful when acquiring a communication experience. As an example, consider the business 
game "Linguistic Excess":  

The goal was to improve language competence, to prevent mistakes in oral and written speech. 
Instruction: between the richness of Russian vocabulary and such phenomena as pleonasm and 
tautology, there are “huge distances”. In the role of the head of the marketing department, one of the 
students reads the sentences, arranging them in the form of coherent text using language contact-fixing 
means. The group notes speech errors, suggests the correct option. 

1 There was no originality or originality in the work. 
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2 We are working together on a joint action plan.  
3 We advise you to save every minute of time 

During the project "Scientific and Methodological Vector of Russian Studies" in the Republic of Armenia, 
a master class "Lesson of RFL with a Plus Sign" was held [11]. It is known that an RFL lesson is a 
minimal organizational unit of the educational process, the main goal of which is to teach not only to 
speak, but also to think in Russian. During the master class, it was especially emphasized that it is 
important to structure the lesson in such a way that the teacher and the student act as speech partners. 
Today, the main requirement for communicative foreign language education is such an educational 
process that is "permeated" by communication. Let us compare two approaches to posing questions in 
order to prove that the style of the teacher's speech behavior in the lesson either activates speech-
thinking activity, or offers work according to a template: 

Table 3. Conversation 

Perception of information questions Conversation starters 

And now can you tell me? Do you agree with this? 

Can you answer the question? I am interested to know what your opinion on this matter 
is… 

 It would be nice to know your opinion… 

 Is the character right? 

 What would you do if you were this character? 

Undoubtedly, conversation starters allow you to create an atmosphere of a real language environment 
in the classroom. We consider the following remarks-reactions of the teacher to the answers of students 
to be communicatively justified and methodologically correct, because they imitate a real dialogue, and 
not just adherence to etiquette models of communication:  

- Is it? 
- Oh, really? 
- Seriously? 
- It’s really interesting! 
- I completely agree with you! 
- It may be so, but I partly disagree with you! 

Analyzing the fragments of the lesson, the listeners come to the conclusion: an RFL lesson with a plus 
sign is distinguished by its dialogic nature. The teacher acts as a scriptwriter, a “film director” of a lesson, 
and a partner. The lesson takes place in an atmosphere of real communication, thus reflection and self-
reflection are naturally possible as important components of an effective lesson. The content of the 
master class "Lesson of RFL with a Plus Sign" corresponds to the postulate: an RFL lesson is not an 
ordinary lesson, because it allows students to immerse in the language environment [12]. 
Methodologists and teachers are well aware of the types of lessons for various purposes: a) for the main 
didactic goals (explaining new material, consolidating it, testing the knowledge, skills and abilities of 
students); b) according to the priority methods of teaching the lesson (independent work, workshop, 
complex forms of teaching the lesson); c) according to the stages of the lesson (introductory lesson, 
lesson of initial work with new material, mixed or combined lessons). In any case, all the methodological 
efforts of the teacher must ensure the implementation of the communicative task and encourage the 
student to speak Russian.  

4 CONCLUSIONS 
The scientific and methodological vector of modern Russian studies meets the goals and objectives of 
introducing advanced pedagogical experience. We believe that international projects to promote the 
Russian language and strengthen its position in the world contribute to increasing the motivation of 
foreign students to acquire education in Russian. We regret to say that today the Russian language is 
losing ground in a number of the Commonwealth of Independent States countries. Foreign media are 
instilling in the minds of our former compatriots a negative attitude towards Russia, which is reflected in 
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the unwillingness to learn Russian as a foreign language, as well as in a significant decrease in the 
amount of study hours in Russian and literature in Russian schools abroad, in a decrease in the scientific 
and methodological awareness of teachers of Russian abroad about innovative findings in 
linguodidactics. We believe that an important aspect of improving the personal culture of a modern 
teacher, without canceling fundamental, general educational, psychological and pedagogical 
knowledge, is the study and meetings of teachers of foreign languages with modern installations for the 
formation of an innovative approach to pedagogical activity. In order to identify, study and implement 
the effectiveness of innovative technologies for teaching RFL during the pandemic we analyzed the 
effectiveness of the scientific and methodological measures based on the responses of the program 
listeners during the course of the project in the Republic of Armenia. 142 teachers took part in the survey. 
They were asked the following questions: 

Table 4. Questions for teachers on the goals and objectives of professional development 

Questions Yes No Sometimes 

Are you interested in pedagogical innovations? 142 - - 

Are you keen on acquiring breakthrough 
pedagogical technologies? 

133 - 9 

Are there opportunities for you for mastering 
innovative technologies? 

68 - 74 

Do you think IT skills are important for your 
personal professional growth? 

142 - - 

Do you think that the project events were useful 
for your future professional activities? 

142 - - 

We have already mentioned that the system of multi-genre events (video lecture, master class, video 
conference, etc.) of the project, aimed at increasing the level of professional competence of teachers of 
foreign languages, included a variety of technologies. In this regard, we asked the teachers to rate the 
importance of each of them in terms of the degree of effectiveness and importance for the online learning 
format: 

Table 5. The effectiveness and importance of technology for the online learning format 

№  Technologies I have heard of it. I can use it. I often use it. I would like to master it. 

1. Differentiated learning 142 85 70 142 

2. Debate technologies 142 35 16 142 

3. Project based learning 142 47 25 142 

4. Problem based learning  142 98 74 142 

5. Game technologies 142 47 18 142 

6. Communicative technologies  142 95 84 142 

7. Learning in collaboration 142 49 37 142 

8. Language portfolio 142 34 21 142 

9. Multimedia technology 142 18 18 142 

10 Others     

For clarity, we present the results of the questionnaire survey of teachers, whom we asked to answer 
only two questions, in the form of diagrams:  
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Figure 1. Adaptation level of teachers 

 
Figure 2. The level of comfort with the new distant teaching format 

Thus, within the framework of the project "Scientific and Methodological Vector of Russian Studies" in 
the Republic of Armenia, we managed to collect information and generalize information about the 
readiness of teachers to work with students remotely. Taking the number of survey participants as a 
starting point, we used the survey data to create a diagram. The analysis of the survey showed that the 
majority of teachers have adapted to different distance learning forms and the professional development 
program itself quite well. 36% of teachers had good results, while 52% of teachers had excellent results. 
And only 12% had difficulties in organizing distance teaching. Thus, we can conclude: 88% of teachers 
have adapted to the new conditions and have mastered the program, and Internet resources. In addition, 
the analysis of the survey showed that distance learning has its advantages and disadvantages. A 
positive result is that most of the teachers have mastered the technology of distance learning, while they 
noted that it has an individual schedule and approach to each student. However, 12% of teachers are 
not averse to returning to the traditional form of education, because they miss face-to-face 
communication with students. In conclusion, it should be pointed out that the Russian Federation has 
strategic interests in the field of geopolitics and is interested in strengthening the civilizational role and 
significance of Russian culture. The pandemic has changed the world, but Russian studies have no 

52%
36%

12%

How do you access your adaption level to the new 
conditions of distant teaching?

Good
Excellent
Satisfactory

3%
18%

32%

47%

Are you comfortable with distant teaching?

I am not comfortable. It is
very difficult.

Yes. It is really easy.

I am comfortable, but it is
not easy.

Yes, I am comfortable.
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boundaries. The distance learning format and interaction with teachers from different countries allowed 
teachers from the following 12 countries to take part in events in the Republic of Armenia: Armenia, 
Kazakhstan, Uzbekistan, Tajikistan, Finland, Poland, Romania, Serbia, Mexico, Brazil, Mongolia, Israel. 
A strategically right vector of scientific and methodological research will create conditions for the 
successful functioning and development of the Russian language. For the successful implementation of 
this task, it is necessary to conduct public events of an educational and scientific-methodological nature 
with the participation of teachers of higher education organizations, schools and other educational 
organizations in the post-Soviet space and on the Internet. This  will definetely improve the quality of 
teaching the Russian language and literature.  
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Abstract 
A language as an essential part of culture in the European multicultural educational space is subject to 
unconditional value-semantic convergence. In modern Europe, the concept of language learning has 
been replaced by the term intercultural communication, which means the formation of students' 
utilitarian, technological, instrumental competencies associated with the comprehension of another 
culture, in the center of which is language.  

A language, being a unique and universal building material, helps a person to explain and describe the 
world, and also forms models of their perception. Of course, the world is much richer than the 
possibilities of a language, but it was the human ability to symbolize that pulled people out of the animal 
world. A symbol as a conventional sign replaces an object, making a person's intellectual capabilities 
almost unlimited. We should agree with the German philosopher and culturologist E. Cassirer, who 
called the man "an animal that creates symbols." Indeed, there is a single world and it is the "world of 
culture". Intercultural Network data convince us that the reason of unsuccessful adaptation of employees 
in the international labor market is intercultural lacunae, which act as an obstacle to establishing 
business contacts with foreign partners. At the same time, about 50% of international companies break 
up for the same reason. Behind these statistics are not only cultural issues. Companies are experiencing 
serious financial losses.  

Scientists also take into account the polar division of cultures into Eastern and Western, and they are 
least of all concerned with the actual geographical location of the countries. Intercultural ignorance is 
the result of a misunderstanding of two opposing worldview, religious and philosophical paradigms. Carl 
Gustav Jung, studying the worldview of the East and West, came to the conclusion that these two 
cultural centers can be viewed in terms of extroversion and introversion.  

There are numerous linguistic evidences that we see the world through the prism of people: spring has 
surrendered its rights, the blizzard is angry, the years are running, etc. The search for a model of culture 
that could be taken as an analogue of the real world, which has absorbed everything that is nationally 
significant for determining the mentality of a particular people, can be crowned with success if scientists 
rely on the understanding of culture as a way of life assimilated by the people. The model of intercultural 
education, thus, will act as a representative and repeater of a particular culture. Let us conclude that 
teaching a foreign language should involve not only constant speech interaction of a student with a 
culture alien to him, it is, in fact, intercultural in nature. The facts of language are the same facts of 
culture. According to E. Sapir, the "real world" is largely built not only on mentally significant images and 
symbols fixed in the language, but also on grammatical norms. So, in the Chinese language, the 
semantics and grammatical meaning of the hieroglyph vary significantly depending on the tone of 
pronunciation. There is no grammatical category in some languages. Often this is what helps to 
accurately determine the nationality of the interlocutor: a Finn who speaks Russian will say he or she 
about his wife, because there is no noun gender in the Finnish language. An Englishman will not name, 
of course, his or her wife, because for such a differentiation in the English language there are pronouns 
she, he. But it is quite easy to "calculate" non-English people on English-speaking forums: they call the 
program she, and the installer - he. Inanimate nouns, like the words table, lamp, lake, can be used in 
speech only with the pronoun it. In French, each noun has its own gender, but there are no gender 
recognition rules, for example, the chair in French is not he, but she. In German, you need to guess 
what gender the word is by its form. The word man is masculine, while the word woman is feminine. 
However, the words das Weib and das Mädchen are of neuter gender, which is confirmed by the article, 
the main indicator of gender in German. 

Let us single out the main levels of intercultural competence, the mastering of which will help to remove 
the problem of worldview convergence in a multilingual educational space: cognitive (a general idea of 
norms and behavior in contact cultures); affective (the ability and willingness to take the position of a 
partner in international cooperation to prevent a possible conflict caused by the values of another 
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culture); communicative-behavioral (possession of the skills to competently build their speech behavior 
in an intercultural situation). 

The article will thoroughly analyze the main postulates of intercultural education aimed at the formation 
of mental convergence between the carriers of different cultures, whom we consider intercultural 
personalities. 

Keywords: multilingual education, symbolization of the world, mental convergence, levels of intercultural 
competence. 

1 INTRODUCTION  
Multilingualism is a consequence of the multipolarity of the world, which today is experiencing a 
devaluation and reassessment of socio-cultural, educational values, as well as a systemic spiritual crisis. 
Meanwhile, with the emerging formation of a global ethnos, with all the ensuing consequences that do 
not exclude the possibility of linguistic inequality and depersonalization of national cultures, the problems 
of worldview convergence in a multilingual educational space sound especially urgent. In our article, by 
convergence (from Latin convergo - getting closer, converging - "convergence or coincidence of two or 
more linguistic entities") we mean the implementation in the educational space of two approaches - 
interdisciplinary and metasubject. The loss of cultural diversity, according to AI Shendrik, is perceived 
by scientists as evidence and drama that languages experience [14]. On the other hand, globalization 
stimulates a stable idea of the interconnected world, in which the existence of different national cultures 
and languages is possible only if the principle of cultural pluralism is adopted as a mandatory imperative. 
M. McLuhan, one of the most prominent theoreticians of the XX century in the field of culture and 
communications, who is the author of the ideas that are firmly embedded in the Western mentality and 
culture: "The medium is the message" and "Global village" foresaw a growing trend towards global 
cultural convergence. At the same time, the personality formed in the format of "mosaic culture" is 
characterized by the fragmentation of spiritual bonds that are specific for every nation. However, the 
ideal of the "man of the world" does not suit everyone. That is why the American communication 
scientists J. Gerbner and B. Bruce-Briggs proposed another term, which, from their point of view, most 
closely corresponds to the rhythm and way of life of the post-industrial world - "global metropolis", 
because in the "global village", in their opinion, relationships should be built on the principle of close 
family ties, which does not reflect the real state of affairs: the image of social reality for a modern person 
is different. Criticizing the concept of "mosaic culture" M. McLuhan, J. Gerbner and B. Brus-Briggs 
express the idea of the inadmissibility of such a perception of the world, since this inevitably generates 
conflicts of forcedly connected people, each of whom defends the right to national identity. "Forced 
communication" in the format of a dialogue of cultures leads to a conflict of the value attitudes of my "I", 
which most often do not coincide with the worldview and cultural positions of the "Other" [2]. Taking into 
account the addressee factor is a consequence of a communication-justified way of developing a 
dialogue between cultures in general, as well as between communicants representing different linguistic 
worlds. Meanwhile, according to Charles Morris, "from the cradle to the grave, from awakening to falling 
asleep, the modern person is exposed to a continuous" barrage of fire "signs with the help of which other 
people are trying to achieve their goals." A person is "taught what he should believe, what he should 
approve or condemn, what he should do or not do" [14]. 

Globalization processes today are leading to fast changes in the world system of languages that affect 
all countries regardless of their integration into the world economic system, as evidenced by the interest 
of scientists in the philosophical reflection of the linguosemiotics of globalization, determined by the 
universalism of the central (English) and peripheral languages. Today they talk about the prospects for 
the development of an "ecosystem" (L. Zh. Kalvet), about the innovative possibilities of introducing a 
model of the world "linguistic gravitational system", which includes a description of the role, place, 
functions of languages in the socio-cultural environment, in the practice of intercultural communication. 
The allocation of the central and peripheral languages in the "linguistic galaxy", in their opinion, will help 
to overcome the consequences of the universal linguistic catastrophe, the Babylonian confusion of 
tongues. At the globalization forums of linguists, in addition to the above-mentioned problems, proposals 
are heard about the need for linguistic engineering (Pool); the problems of "linguistic homeostasis" of 
the ecosystem as a whole (K. Kramsh, E. Boehner) and others are critically assessed. Education in 
Japan is confrontational for the Land of the Rising Sun, because the English language imposes a style 
of thinking that is not typical for the Japanese, causing culture shock. The analytical system of the 
English language is not understandable to the Japanese, who are not used to abstract thinking [9].  
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Thus, we can assume that the modern educational system built into the open information space is 
undergoing qualitatively new changes. It is forced to adapt to the rapidly globalizing world. As you know, 
education exists for a person and in the name of a person. That is why the focus of linguistics, 
psychology, sociology, anthropology, philosophy, semiotics and cultural linguistics is the person as the 
subject of language and culture. 

2 METHODOLOGY 
Learning a foreign language, including Russian as a foreign language, requires mastering a foreign 
language culture. Providing a person's “linguistic access” to national and world culture through 
educational practice in the process of intercultural interaction and, first of all, by means of the native 
language, an innovative system of teaching is formed. It is not just teaching the language, but also 
culture. The methodological basis for the study of worldview convergence in a multicultural educational 
space was the theoretical works of many foreign and Russian scientists: Bakhtin M., Biram M., Brus-
Briggs B., Weber M., Vorobiev V., Gerbner J., Grigoriev D.N., Humboldt V., Zimnyaya I.A., Karasik V., 
Karnam R., Kalvet L.Zh., Lotman Yu.M., Maslova V., Passov E.M., Sedykh A., Sternin I.A. and others. 
For the theoretical description of the scientific basis of the pedagogical concept of worldview 
convergence, we also relied on the International Encyclopedia of Education, which says that 
multicultural education is a pedagogical process in which two or more different in linguistic, ethnic, 
national and racial characteristics cultures are presented. Also we relied on the Concept of the 
development of multicultural education in the Russian Federation, where multicultural education is 
interpreted as an educational system that, within the framework of a single state educational standard, 
forms the content of education and upbringing in accordance with the structure of Russian identity, i.e. 
guided by the goals of broadcasting the ethnocultural heritage and national cultures of the peoples of 
Russia in the broad context of Russian and world civilization.  The authors' choice of research methods 
was also influenced by statistical data from the well-known organization Intercultural Network. The data 
indicate a low level of formation of intercultural competence of employees of various companies, from 
27% to 35% of whom experience difficulties in the course of intercultural contacts [14]. For this purpose, 
we will conduct an experiment to study the level of formation of intercultural competence among 
students. The dynamics of modern life, the expansion of the scale of intercultural contacts require 
special attention to the formation of key competencies at three levels:  

- cognitive,  
- affective,  
- communicative and behavioral.   

In practice, the dialogue of cultures, which is very important, unfortunately, often comes down to a 
comparison, a comparison of the facts of native and foreign culture, which, in our opinion, is equal to 
the proposal to change from an airliner to a cart and at the same time hope to reach the target at the 
same speed. 

3 RESULTS 
Language, according to V. Humboldt, is the face of the people, it captures and preserves the picture of 
the world inherent in one or another cultural community (“linguistic community”) [6]. In the presence of 
common content components, “conceptual fields of truth” in different languages and cultures have 
different outlines, reflecting different sides and aspects of the infinitely diverse objective world. So, 
cultural differences are easily observed at the lexical level. When the students of the multilingual group 
try to get the semantic meaning of the Russian word poryadok, American students understand it as law, 
and the native speakers of the Russian language mean a clean and neat space. This example shows 
that the conceptualization factor, according to which certain communicative signals activate the 
background knowledge assimilated by a particular culture, cannot be an effective means of organizing 
the educational space in a multilingual group. Therefore, through the knowledge of non-native and, in 
particular, foreign languages, a person can directly feel their belonging to world’s history and at the same 
time understand more deeply their national, cultural and historical uniqueness. The fact of the 
prevalence of these processes on the territory of a country or region as an objectively existing 
phenomenon in space and time is indicated by the concept of multilingual educational space introduced 
in this work. V. Humboldt called the language a part of the culture [2]. It is difficult to dispute the idea of 
the philosopher that language is the expression of mental attitudes, the way of thinking, the "soul" of the 
people. "Each language creates a circle around the people to which it belongs, and you can get out from 
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its limits only if you enter another circle" [11].  To enter "another circle" means to start a dialogue. In this 
regard, the formation of dialogical experience among foreign students becomes relevant. It is no 
coincidence that the format of learning a foreign language, including Russian as a foreign language, is 
changing. The main goal of it today is not formulated as "appropriation" of ready-made knowledge of 
phonetics, vocabulary, and grammar.  Today, the goal of learning a foreign language is defined by 
linguodidactics as "appropriation" of communicative, sociocultural experience within the framework of a 
dialogue, which in turn is assessed as a meeting of at least two pictures of the world. The efforts of 
researchers of the multicultural and polymodal format of "soft power", as the Russian language is called 
today, are focused on studying the problems of the dialogue of cultures, which is at the junction of 
linguistics and almost all the humanities, the focus of which is the speaking person. 

Starting with the works of L.S. Vygotsky, M.M. Bakhtin, V.V. Vinogradova, L.V. Shcherba, L.P. 
Yakubinsky, the ideas of dialogue have acquired particular relevance in pedagogical, philosophical, 
cultural, psychological, linguistic studies of domestic and foreign authors, confirming the thesis about 
the important role of dialogue in the development of subjectivity and the formation of an individual 
"voice", "position", disclosure of one's "I", in awareness of belonging to the “Other”. This gave reasons 
to consider the dialogue to be a form of language existence, highlighting social, communicative, 
dialogical aspects as ontologically marked, since they implicitly contain the meaning of two-way 
communication, conventionally designated as “mutually” and “two”, which is especially valuable in 
foreign language education [2] 

In the humanitarian paradigm of science, intercultural dialogue is acting as the leading principle in the 
multilingual educational space. It is considered at the following levels: 1) linguistic-semiotic (the 
difference between two forms of verbal communication: dialogue and monologue); 2) discursive-logical 
(the dialogic nature of consciousness and thinking, the dialogical nature of knowledge; dialogue as a 
means for clarifying, developing meaning, a means of jointly finding truth based on pure logic); 3) 
communicative (dialogue as a means of perception, processing, transfer of meaning based on mutual 
understanding); 4) socio-psychological (dialogue as a form of social connection, i.e. interaction at the 
interpersonal level); 5) culturological (dialogicity as a property of culture, presupposing a dialogue of 
cultures); 6) existential (dialogue as a principle of human existence, as a relationship in the "person-
person" system). 

The very concept of "education" in relation to foreign language education has several meanings: 1) the 
process of formation and development of the personality; 2) the result of self-construction of the 
individual, i.e. dialogical experience as its capital in the process of foreign language education; 3) a 
social institution designed to help to learn the traditions of a different culture. The paradox of this 
definition seems to be such only at first glance: a person's education is a system of models of perception 
of the world and attitudes towards it, education helps a person to choose a model of relationship with 
the world, a model of speech behavior of foreigners, enshrined in listening, reading, writing and 
speaking.  As never-ending dialogue of a person with culture, education pushes the horizon of the 
individual in the event that "contact" with the socio-cultural environment becomes personally significant 
for a person. True knowledge is characterized by the fact that educational information has a subjective 
meaning, which allows it to be included in the connections and relationships of the individual system of 
models of world perception [15]. The possibility of "your own" scientific discoveries is born in the dialogue 
as a specially organized, purposeful, motivated pedagogical process, which reflecting the essence of 
communication and cognition, consists of a system of actions to form the consciousness and psyche of 
a person. The interaction of people taking part in a dialogue inevitably leads to the fact that each of them 
brings into the communication situation his own cultural style, by which we mean communicative 
systems, including verbal, non-verbal, paralinguistic and extralinguistic components conditioned by this 
particular culture. The subject of the multicultural educational space acts in it as a representative of a 
certain picture of the world, which includes political, geographic, and socio-cultural codes. In practice, 
today in a multilingual study group there can be Americans, British, Arabs, Chinese, Germans, and 
Russians, i.e. all students belong to different cultures and languages, all of them, of course, are aware 
of the fact that each of them is “other”, everyone understands a certain “foreignness”, “otherness” of 
their communication partner. Learning a foreign language in a constant communication situation is 
intercultural in nature.  Thus, we can conclude that learning a foreign language is a process of mastering 
new knowledge about the language and the world, therefore, it is advisable to consider the dialogue as 
an object of linguistic and linguistic-cultural studies. 
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4 CONCLUSIONS 
It is customary to divide culture into external and internal. Some scholars (Claude Azheja) use the 
iceberg metaphor to show the heterogeneity of the national culture. The surface of the iceberg is what 
is easy to determine. The "underwater" part of the iceberg is an internal, deep culture [15]. In some 
situations, a contrasting analysis is quite enough. It is a comparison of cultural differences preventing 
cultural disruptions between intercultural personalities. Such personalities are called by C. Azhezha 
partners in intercultural interaction, or "dialogue personalities". But sometimes there are situations when 
a flexible reaction of the teacher to emerging contradictions and rejection of the mental attitudes of the 
communication partner is required. 

The well-known journalist T. Tolstaya described the reaction of the editor of the American magazine to 
the words of A.S. Pushkin about himself "an ugly descendant of a negro", which she quoted in her article. 
She was asked to remove the quote. When she explained that it was impossible, she was asked: "Is 
your Pushkin a racist?" To which T. Tolstaya calmly replied: “Our Pushkin is Ethiopian and was not 
ashamed of it” [13]. 

Here is another example: in a Russian group, students discussed the text of an advertisement for a 
medicine, which, in addition to the verbal number, included a non-verbal one. After the students argued 
in favor of the effectiveness of this creolized text and when the teacher assessed the arguments of the 
Russian students as "excellent", an Arab student's hand rose from the back desk, who stood up and 
declared that this text was anti-advertising, and he was ready to explain why.  An Arab student read the 
pictures to the text of the advertisement from right to left, as is customary in Arab culture, and it turned 
out that a smiling child cried after taking the medicine. Speech behavior of a teacher in a multilingual 
group should be built taking into account the following methodological guidelines that determine his 
intercultural competence: 1) in the interaction of people belonging to different cultures, each of them 
inevitably brings into the speech situation their intercultural experience, in which there should be a place 
for “someone else's view” of themselves ( their vision and understanding of a specific situation, 
knowledge about their own country, which give the situation a socio-cultural meaning); 2) intercultural 
dialogue should not be limited to the expansion of regional knowledge, since regional studies emphasize 
the common, stereotypical representation of partners about another culture, and intercultural dialogue 
as a means and goal of learning - on the exchange of personal experience in the context of cultural 
backgrounds, due to which mutual understanding arises; 3) in the process of intercultural education in 
a multilingual audience, students, going beyond the boundaries of their national culture, do not abandon 
it, and in the course of rapprochement, convergence of cultural codes, the principle of acculturation is 
canceled, because new knowledge about another culture, according to Bibler V.S., can fill gaps [3].  The 
conjugation of a macrodialogue as a dialogue of cultures and microdialogue as a revolution in 
consciousness, in the enacted inner speech of the student in their unity, is a process of intercultural 
education; 4) the model of a different culture is assimilated in the educational process through the works 
of a specific national culture, namely: photographs, posters, films, menus, programs, tickets, 
reproductions of paintings, sculptures, fiction, guidebooks, maps, plans, radio, television, newspapers, 
magazines, as well as through authentic texts that are statements of native speakers about their culture 
and attitudes towards it. All this brings us closer to understanding the mentality of the people. 
Convergence is a way of bringing two or more linguistic personalities closer together in the mode of 
multilingual educational interaction. We view it as a person's ability to effectively interact in a multilingual 
environment. It should be emphasized that there are very few scientific studies that would present 
models of intercultural competence. Nevertheless, there are more than thirty models and fewer than 
three hundred constructs of intercultural competence (Leung et at, 2014). There are also very few tools 
that meet the validity requirements for measuring it. We decided to conduct an experiment to determine 
the level of formation of the ability to start an intercultural dialogue and maintain it without disturbing the 
communicative balance.  Our subjects were 127 people: 50 first year students and 77 undergraduates 
of the Russian State University named after A.N. Kosygin (Technology. Design. Art) who studied the 
discipline “Language of business intercultural communications”.  The aim of the experiment was to 
reveal the level of formation of the respondents' intercultural skills. We left out of the scope of our 
experiment the linguistic component: vocabulary (words denoting cultural realities and values); grammar 
(constructions related to cultural values); speech patterns and texts reflecting culturally-marked patterns 
of speech situations. The focus was on the pragmatic, extralinguistic components of intercultural 
competence. The subjects were given 45 minutes to look at the statements and assess them. The 
respondents were given instructions on how to assess each statement. They had to select the following: 
A - “This shows the knowledge of interaction in a multilingual educational environment”; B - "This shows 
the ability to navigate in a communication situation and to accept the partner's point of view as possible"; 
C - "This shows the ability to manage an intercultural dialogue": 
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Table 1. Experiment 

№  The statement A B C 
1. I am sure that I can start a dialogue with representatives of other cultures without any difficulty.     

2. I am happy to start a dialogue in a multilingual environment.     

3. I will refuse to communicate with a foreign student who does not know and does not want to 
take into account the traditions of my culture.  

   

4. In a multilingual environment, within the framework of a dialogue, I take a balanced approach to 
the opinion of each participant and only then am I ready to make a decision.  

   

5. Communication with representatives of other cultures makes me uneasy.     

6. I am preparing in advance for a dialogue with foreign partners.     

7. I like meeting foreigners.    

8. I will refuse to communicate with foreigners if the traditions of their culture are not acceptable to me.     

9. In the course of intercultural dialogue, I usually "conduct reconnaissance in force" and only after 
that I evaluate the verbal behavior of the interaction partner.  

   

10. Communication with foreigners leads to emotional burnout.    

11. There are traditions in some cultures that I do not understand and some of them are disgusting.     

12. I am really interested in communicating with people of a completely unfamiliar culture.     

13. I am sure that you can only trust people who belong to your own culture.     

14. I do not deny the possibility of looking in a different way at certain features of traditions of 
another culture.  

   

15. Nothing good can be expected from intercultural dialogue.     

16. There are cultures in which there are no decent people.     

17. I successfully overcome the difficulties that arise in the process of dialogue in a multilingual 
environment.  

   

18. Communicating with representatives of some cultures I implicitly feel guilty.     

Considering the difficulty of the distribution of statements that are close in meaning in accordance with 
the levels of intercultural competence, the processing and calculation of the experimental results were 
carried out systematically. Those responses that were close in meaning were combined, the frequency 
of their manifestation was taken into account to designate a metalanguage group of similar reactions. 
Having seen with the statements presented above, which implicitly contained the components that make 
up the indicators of intercultural achievement, the students had to evaluate the statements by choosing 
the letters A, B, C, based on the instructions received. 20 respondents out of 127 (16%) directly showed 
their intercultural competence, and 90 students (70%) indirectly showed intercultural skills, manifested 
in the ability to navigate in a multilingual educational environment. 17 respondents (14%) showed the 
ability to carry out specific speech actions in an intercultural dialogue.  

Table 2. Results of determining the level of intercultural competence  

Intercultural 
competence levels Level characteristic 

The percentage of 
respondents 

corresponding to the level 

Cognitive Reflects the respondents' knowledge about common and 
different approaches in assessing values, norms and 
patterns of behavior in contact cultures 

16% 

Affective Characterizes the ability to change places with a partner 
of an intercultural dialogue and identify a possible conflict 
as conditioned by the values and norms of their culture 

70% 

Communicative-
behavioral 

Describes the possession of the skills to carry out specific 
actions in an intercultural situation 

 14% 
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Thus, taking 100% of the respondents into account we analyzed the respondents' answers and 
distributed the survey results in the form of a diagram. 

 
Figure 1. Results 

The diagram shows that cognitive level of intercultural competence was found only in 16% of the 
subjects; the affective level was found in 70% of the respondents; a communicative-behavioral level of 
intercultural competence was found in 14% of the subjects. The diagram clearly shows the respondents' 
ability to take the position of a partner in intercultural dialogue and to identify a possible conflict as 
conditioned by the values and norms of their culture. However, respondents do not have an ability to 
effectively interact in a multilingual educational space, relying on existing knowledge of common and 
different approaches in assessing values, norms and patterns of behavior in the contacted cultures. 
Meanwhile, perceiving the world through the system of values of the native culture, a person behaves 
and evaluates the behavior of representatives of another culture with the help of linguistic and national-
specific stereotypes and accepted national symbols. All this needs to be specially explained to students. 
Moreover, this can be done at any stage of teaching, methodically correctly selecting the material and 
the methods of its presentation, depending on the specifics of each stage and the level of students' 
proficiency in a foreign language. Convergence, or rapprochement of linguistic personalities belonging 
to different cultures, in a cultural and educational multilingual environment, or a system that provides 
through the development of people "languages of culture" value, respect for a person, their socio-
cultural, psychological support, will ensure the harmonization of relations in the human-society-
education. 
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THE ORGANIZATION OF MULTIGRADE TEACHING IN PRIMARY 
SCHOOL. CHALLENGES AND CHANCES 

I.R. Acatrinei, A.O. Popovici 
Babeș-Bolyai University of Cluj Napoca (ROMANIA) 

Abstract 
Multigrade teaching characterize a geographically and demographically disadvantaged area: sparsely 
populated areas, isolated areas, difficult to access in terms of transport, communities and infrastructure. 
The number of students is small, which has led to the organization of multigrade classes. More precisely, 
it means the coupling of two, three, four or even five grades from the primary cycle and the organization 
of the educational process, under the responsibility of a single teacher. 

The present research starts from the fact that the National Curriculum does not provide specific contents 
for this type of teaching in Romania. The biggest challenge of the teacher who teaches such a class is 
to implement the curriculum developed for non-grade class to multigrade class. 

This article aims to analyse the main aspects related to the organization and management of multigrade 
teaching in Romania, at the primary level. From the legislative point of view, the multigrade teaching is 
organized based on the methodology approved by MECTS, Order no. 3062 from 19.01.2012. Currently, 
information shows that, from a numerical point of view, the multigrade classes are increasing, both in 
rural and urban areas, due to the reorganization of school networks and the subordination of small 
schools to coordinating schools. 

The research data were collected following the application of a questionnaire for teachers from 
multigrade classes, primary level. 140 teachers from 36 counties of our country answered this 
questionnaire, 70% of them being with the 1st didactic degree. We followed the collection and 
processing of data about the organization of multigrade classes in Romania - the grouping of classes 
and the criteria that stood at the basis of this grouping, the efficient management of the didactic time - 
the established schedule, the preoccupation of the local authorities for these classes showed by the 
material resources in the endowment of these schools, the meticulous planning of the didactic activities 
by interweaving the direct activity with the students. All the surveyed teachers stated that they carry out 
their classes in the morning and 59.28% of them carry out all the classes simultaneously. In their case, 
it is necessary to follow the way in which they combine school subjects in the schedule, but also the way 
in which they organize each class, from the methodological point of view. The research results show 
that the teaching experience of teachers and, in particular, the experience in multigrade teaching, 
significantly influences the way the teaching process is organized, the ways of preparing and designing 
training sequences, in order to train students in the skills provided in curriculum. 

Keywords: multigrade teaching, small schools, curriculum, skills, management. 

1 INTRODUCTION  
An extensive overview of education systems in countries around the world shows the existence of 
multigrade classes, especially in demographically and geographically disadvantaged areas, sparsely 
populated areas, isolated and difficult to access. The organization of this type of classes is imposed by 
the small number of the school population but, at the same time, by the intention to give all children 
access to education. In most cases, this type of education is the only educational opportunity in these 
areas [1]. 

The multigrade classes term is most often used to describe this type of education, organized in isolated 
areas. Multigrade class means grouping students from two, three, four and even five classes into one, 
under the guidance of a single teacher. Other term for this kind of classes is multi-age classes. 

The terms are not, however, synonymous. They differ according to the reasons why these classes were 
created: multi-age classes define mixed classes, created at choice, while multigrade classes are usually 
created out of necessity [2]. The grouping of students of different ages, usually three years apart, under 
the guidance of the same teacher, characterizes the classes in the alternative Montessori education 
systems and the Jena Plan. 
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UNESCO has seen in multigrade class suitable ways for many nations to meet the second Millennium 
Development Goals, Education for All, especially for developing countries [3]. The origin of students 
from disadvantaged areas from different points of view should not be an obstacle in their development 
and self-development. And in these places, we meet students with high aspirations, supported by huge 
cognitive-affective potentials, who have the same right to education as their peers who have the chance 
to live in more populated communities [4]. 

However, with the enrolment of an increasing number of students in the education system, in these 
states, a new problem has arisen: the lack of teachers. Because of this, multigrade classes were 
organized in areas where the number of students is quite high, but the shortage of teachers led to the 
organization of these classes, each in its own room, the teacher moving from one room to another [5]. 

In some countries, this type of education is supported by pedagogical arguments, education experts being 
aware of the role of primary school in community life and the benefits determined by this institution in each 
locality. In other countries, it is combated by economic arguments: the high costs involved in these schools, 
preferring to transport children to other schools. Practice has sometimes shown that these economic 
arguments are unfounded, spending more on transporting students to another location than on building 
maintenance. Unfortunately, pedagogical motives are increasingly ignored and there is a tendency to 
reorganize school networks by closing small schools and directing children to nearby schools. 

The multigrade class is seen as a natural community of students, in which the emphasis is on teacher-
student interactivity, but also student-student, considering that the best way for a student to learn is to be 
actively involved in activities with their colleagues and the environment. Each student is recognized for 
their individuality and their learning preferences matter a lot. Teaching is influenced by the needs and 
interests of each student [2]. Educational practice shows us that such a class stimulates the social 
development of children and encourages cooperation, to a greater degree [6]. Cooperative learning is a 
complement to individualized learning, focusing on the social side, through interpersonal processes. In the 
classroom, a climate characterized by harmony and understanding dominates. Students interact in various 
ways, leading to feelings of sympathy and acceptance, and their self-esteem develops through the positive 
appreciation of the results obtained from the work done [7], [8]. The intentional alternation of cooperation 
with competition is beneficial in several respects. The competition will develop students' desire for self-
improvement, by using certain teaching strategies that will replace, to some extent, the competition 
between students, with struggling to improve his skills, the competition between themselves [9]. 

2 METHODOLOGY 
In Romania, this type of education has existed for about 200 years [9]. Today, the number of multigrade 
classes is increasing, both in rural and urban areas, due to the reorganization of the school network and 
the subordination of small schools to coordinated schools. During the 2019-2020 school years, there 
were 7,637 multigrade classes in rural areas and 616 in urban areas [10]. 

From the legislative point of view, the multigrade teaching is organized based on the methodology 
approved by OMECTS 3062 of 19.01.2012. The methodology provides clarifications on the conditions 
that impose the existence of these classes, the way of grouping the classes, their assignment to 
teachers. Unfortunately, the national curriculum does not provide specific content for this type of 
education. The biggest challenge of the teacher who teaches in such classes is to implement the 
curriculum for non-multigrade classes, in multigrade classes, respecting the provisions of the school 
curriculum and the individual particularities of the students. 

Multigrade teaching trains the teacher in a more complicated didactic activity, harmoniously combining 
the direct activity with the independent activity of the students, gradually and according to well-organized 
psycho-pedagogical principles, but it does not exempt him to go through the whole curriculum, just like 
to a single class [1]. The success of multigrade teaching is ensured by organizational aspects - the 
appropriate grouping of classes and the distribution of teachers, ensuring, preferably, the continuity of 
teachers in the classroom, compiling the schedule, organizing the classroom and pedagogy - planning 
and didactic design [9], [11]. 

This article aims to analyse the main aspects related to the organization and development of 
simultaneous teaching in Romania, at the primary level, as they are offered by the experience of 
teachers directly involved. 

A first aspect that interests us is the one related to the criteria that determine the grouping of classes. 
Theoretically, the main criterion is the age and number of existing students for that class. The 
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methodology presented above recommends the coupling of classes I and II, respectively III and IV and 
the organization of the Preparatory class separately. If this is not possible, the Preparatory class will be 
grouped so as not to overcrowd the other classes. 

Over the years, it has been preferred to group a small class - Preparatory, I, II, with an older class - III, 
IV, more precisely a class with independent work skills in progress training, with a class of skills already 
formed [12]. This grouping allows ensuring the continuity of the teacher in the class until the end of a 
school cycle, not being in a position to change the class groups. It is a very important aspect for 
multigrade class, in this way the teacher manages to get to know his students as well as possible and 
to use these characteristics in the planning, organization and development of teaching [11]. 

The multigrade class will be assigned to teachers with more teaching experience. Their mission is to 
continuously improve their teaching skills, although the offer of training courses and specialized 
materials focused on multigrade teaching are not always very generous. 

Another aspect that ensures the success of teaching in multigrade classes is the selection of the most 
appropriate teaching strategies, and these, in turn, have their starting point in the efficient design of the 
class schedule, by the correct combination of school subjects. In multigrade teaching, a well-designed 
timetable is crucial for the efficient use of time, teaching materials and teaching aids [11]. The schedule 
must be student-centred in order to make the most of the learning opportunities. The main aspect related 
to the composition of the schedule in multigrade classes is the combination of subject that make possible 
the harmonious combination of direct activity with indirect activity and the use of different types of 
lessons, to ensure unity and a logical combination of them, during the same class [13]. 

In the case of the combination of 2 classes, the alternation of the school subjects is more appropriate, 
easier to accomplish and it ensures a unity and a logical continuity between the direct activity of the 
teacher and the indirect activity of the student. The difficulty arises in the case of the combination of 3, 
4 or 5 classes. The time allocated to a class hour does not allow the direct activity of the teacher. For 
this reason, most teachers organized the extended schedule: staggering the courses over 5-7 hours, 
each class or group of classes coming to school at different hours. This type of schedule can be applied 
in the case of schools with multigrade classes, with a fairly large number of students (25-30 students), 
from villages with grouped houses, younger students coming to school alone, without the help of older 
siblings [12]. 

The physical environment plays an active role in teaching, so it must be adapted to children's needs and 
support their natural evolution, but it has to be organized effectively, in support of the teacher. Modern 
pedagogy views the classroom as an authentic laboratory of learning and training, with multiple 
transformations of the physical environment and the curricular environment, meant to stimulate students 
and to actively, interactively and creatively involve them in the learning process [14]. For the multigrade 
class, the classroom must be arranged in such a way as to be as useful as possible to the teacher during 
the classes, breaks and extracurricular activities. The space available in the classroom will be organized 
according to the number of students and their psychosomatic characteristics [15] and it will be 
reorganized whenever necessary. The arrangement of the furniture and the location of teaching 
materials will allow the activity of a class not to be disturbed by the activity of the other class. The existing 
space will be capitalized and organized as efficiently as possible and the shelves with teaching materials 
can be used to delimit the learning centres, ensuring the privacy of the spaces where students carry out 
different activities [16]. 

The material resources have an equally important role in ensuring all the conditions that will lead to the 
success of the teaching process carried out in the multigrade classes. Its existence shows the 
confidence of local authorities and the interest in investing in this type of education. 

The research data were collected following the use of a questionnaire for teachers [17], [18], who teach 
at such classes, primary level. 140 teachers answered, from 36 counties of the country, 70% of them 
being with the first teaching degree and 24% beginners and with the permanent teacher certification. 

3 RESULTS 
The 140 teachers surveyed come from 36 counties of the country, 25% of them being from the north 
and 23.6% from the west. Most come from rural schools - 96.4%, an insignificant percentage being from 
urban areas. They come from structured school units, subordinated to large schools in cities, due to the 
small number of students. Regarding the status of the schools of origin, 76.4% of teachers come from 
primary and secondary schools structures and only 23.6% come from coordinating units. 
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The material resources of these classes contribute to ensuring an educational climate conducive to the 
good development of the teaching process. Many schools benefit from a modern material base for 
conducting lessons in good conditions: Internet connection, school transport, modern furniture, but the 
endowment of libraries, the provision of a sufficient number of computers, the organization of relaxation 
area and learning centers are deficient. These data were included in Table 1. 

Table 1. Material resources of multigrade schools. 

Material resources Beneficiaries – percentage 
• Internet connection 87,1% 

• School transport 75% 

• Modern, mobile furniture, arranged according to the activities carried out 59,3% 

• Learning centers 22,9% 

• Library, with an average book fund, which covers the needs of the class 47,9% 

• Relaxation area 34,3% 

• Computer in each classroom /for each teacher 40,7% 

• Effectively organized and accessible teaching materials 45,7% 

• Sufficient facilities for conducting lessons in good condition 58,6% 

The multigrade teaching requires the teacher to have particular skills and abilities in terms of student 
classroom management, classroom organization, schedule, adoption of the most appropriate teaching 
strategies. Many of these skills are formed during the studies, mainly through the pedagogical practice 
classes and are perfected through the activity carried out and the didactic degrees. Our respondents 
are full-time teachers - 85.7%, with at least 10 years of experience in teaching - 81.4% and in the same 
school - 62.8%, which demonstrates their stability to a fairly high degree. Unfortunately, 55.7% do not 
live in the same locality as the school, aiming to gradually retire to the locality of residence. 

As initial training, 24.3% of the surveyed teachers are graduates of pedagogical high school, previously 
completed by specialized university studies. For most of them, the contact with multigrade teaching was 
made with the employment. These data were centralized in Table 2. 

Table 2. Ways of initial and continuous training of teachers in multigrade teaching. 

The statement Beneficiaries 
– percentage 

a. The initial training also took into account our training on issues related to multigrade teaching. 36,4% 
b. In the pedagogical practice I observed / realized activities at schools where there are multigrade 
classes. 32,8% 

c. The offer of continuous training also considered courses on multigrade teaching. 21,5% 
d. The specialized papers contain sufficient elements to support teachers for multigrade teaching. 15% 
e. I learned most things about multigrade teaching from direct experience. 82,8% 
f. The theme of pedagogical meetings considers multigrade teaching. 38,6% 
g. The teachers in our school shared with me the experiences related to multigrade teaching. 45% 
h. I graduated the elementary/secondary school in multigrade classes. 23,6% 
i. I benefit from useful didactic resources related to the multigrade teaching, from my school colleagues. 23,6% 
j. I am informing myself on this field, due to the lack of interest for this type of education. 67,8% 
k. It would be useful for the curriculum to contain methodological suggestions regarding the multigrade 
teaching. 80,7% 

l. The school where I work gives increased interest to multigrade classes. 52,9% 

Teachers from multigrade classes are in constant need of support in their organization, planning and 
design. Following the analysis of the answers provided, we found that most teachers, namely 97.9%, 
consult at least 2 sources of information, in this area, data centralized in table 3. 
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Table 3. Sources of information used by teachers in the stage of preparing the teaching activity. 

Sources of information / training Beneficiaries 
– percentage 

• own experience, intertwined with examples of good practice and consulting specialized sites 22,1% 

• own experience, intertwined with the consultation of methodological guides, specialized sites 
and alternative pupil`s books 

17,9% 

• own experience, intertwined with examples of good practice and consultation of methodological 
guides, specialist websites, alternative textbooks and journals 

11,4% 

• consultation of methodological guides, journals and specialized sites, along with examples of 
good practice 

9,2% 

Regarding the grouping of classes, the analysis of the answers regarding the underlying criteria shows 
that the main criterion is the number of students, more exactly 77.9% of the answers, while 10.7% listed, 
along with this criterion and others: parents' requests, ensuring the continuity of teachers, the legislation 
in force, lack of space, reducing the number of posts. In the case of our respondents, 21.4% of them 
teach at least three classes grouped in a single team. Although the legislation recommends organizing 
the Preparatory class in a non-multigrade class, in our case, we find it in a multigrade class in 44.3% of 
cases. Moreover, in the case of our respondents, we find that 47.4% teach in a group of at least 2 small 
classes: 36.9% teach in 2 small grouped classes, and 10.5% teach in 3 small grouped classes. 

After the appointment and enrollment in a multigrade class, the next step that the teacher considers is 
to establish the daily and weekly schedule, respecting the legislation in force, the particularities of the 
group of students, the specifics of the school and of the community. Following the analysis of the 
answers provided by our respondents, we found that 59.9% teach all classes multigrade and 41.1% 
prefer extended classes, alternating multigrade classes with non-multigrade classes. Only 10.7% stated 
that they introduced an optional subject in the students' schedule. 

Based on the aspects listed above, the teacher will plan and design the teaching activity. Through our 
questionnaire, we wanted to find out to what extent methodological aspects specific to multigrade 
teaching are used by our respondents. The recorded data are listed in Table 4. 

Table 4. Methodological aspects registered in the multigrade teaching at 2 and 3 grouped classes. 

Methodological aspects 2 grouped 
classes 

At least, 3 
grouped classes 

a. Along with the calendar planning and the one on learning units, I make a 
weekly design of the multigrade activities. 

56,4% 50% 

b. I design the lesson, alternating the direct activity of one class with the 
indirect activity of the other class. 

80,9% 86,7% 

c. I design engaging activities, direct and indirect, that permanently capture 
the interest of students. 

74,6% 76,6% 

d. I carefully select the necessary materials and resources. 87,3% 93,4% 
e. I design the lesson taking into account the psychophysical characteristics 

of the students. 
86,4% 90% 

f. I take into account the learning styles and the type of intelligence of the 
students. 

79,1% 90% 

We notice that the number of classes grouped in multigrade class does not essentially influence the 
teaching activity. Teachers organize their teaching activity according to the particularities of students - 
characteristics related to age, learning styles, types of intelligence and taking into account the 
particularities of the multigrade class - alternating direct activity with indirect activity. The weekly design 
is done in a fairly small percentage, although this stage would facilitate the entire teacher`s activity. 
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4 CONCLUSIONS 
The analysis of the data shows that the specifics of multigrade teaching are known by them and that its 
issues are quite complex and varied - organizing space, grouping classes, establishing teachers, setting 
schedules, organizing teaching. 

The main criterion underlying the grouping of classes is the number of students. The schools are 
equipped with material resources by the care of the local authorities. In Romania, the organization of 
the educational space according to the multigrade class remains deficient - learning centers, relaxation 
area, and library with new and attractive book fund. 

These classes are staffed by teachers with specialized studies, teaching degrees, experience in 
teaching and stability in schools. They have not received appropriate initial training for multigrade 
classes, but are interested in further training, preferring individual study or consultation of 
methodological guides, alternative pupil`s books and specialized sites. 

The daily and weekly schedule is made in the interest of the student, taking into account the 
particularities of his intellectual capacity, concentration and attention, alternating school subjects that 
manage to ensure a unity between independent student activity and direct teacher-student activity and 
a rational transition from a activity to another, within the same class, but also from one class to another. 

The methodological peculiarities related to the multigrade teaching planning and design are known by 
the teachers and we did not identify major differences in terms of the activity in 2 grouped classes 
compared to the activity in at least 3 grouped classes. 

REFERENCES 
[1] I.R. Acatrinei, “Învățământul simultan în Europa”, Revista de pedagogie, no 1, pp. 59-69, 2016. 

[2] M. Ronksley-Pavia, G. Barton, D. Pendergast, “Multiage Education: An Exploration of Advantages 
and Disadvantages through a Systematic Review of the Literature”, in Australian Journal of Teacher 
Education, vol. 44, pp. 24-41, 2019. 

[3] A.W. Little, Learning and Teaching in Multigrade Settings, 2007, Accessed 13 September, 2021. 
Retrieved from http://multigrade.ioe.ac.uk/fulltext/fulltextLittle.pdf  

[4] D. Opris, I. Scheau, O.Moșin, Educația din perspectiva valorilor, TOM XVIII - Summa Paedagogica, 
Bucuresti: Eikon, 2020. 

[5] L. Cornish, What is multigrade teaching? , 2006, Accessed 13 September, 2021. Retrieved from 
https://www.researchgate.net/profile/Linley-
Cornish/publication/285141807_What_is_multigrade_teaching/links/5e6ffbfe299bf14570f2736d/W
hat-is-multigrade-teaching.pdf 

[6] C. Berry, Multigrade teaching: a discussion document, 2000, Accessed 13 September, 2021. 
Retrieved from http://multigrade.ioe.ac.uk/fulltext/fulltextBerry.pdf 

[7] D. Opris, M. Opris, “Teenagers ‘models of understanding suffering,” European Journal of Science 
and Theology, Vol. 8, Suppl. 2, pp.173-pp.182, 2012. 

[8] D. Opris, “Influences of the adolescent crisis in the parent-child relation,” Globalization and 
intercultural dialogue: multidisciplinary perspectives, Tîrgu-Mureş: Arhipelag XXI, pp.196-pp.204, 
2014. 

[9] V. Molan, Didactica disciplinelor “Comunicare în limba română” și ”Limba și literatura română” din 
învățământul primar, Bucuresti: Miniped, 2014. 

[10] I. Albulescu, “Învățământul primar simultan între necesitate și oportunitate”, in Ghidul profesorului 
din învățământul primar simultan, (I. Albulescu and H. Catalano, eds.), pp.13-24, București: 
Didactică și Pedagogică, 2020. 

[11] Module 2: Teacher education modules for multi-grade teachers, 2002, Accessed 13 September, 
2021. Retrieved from https://www.mona.uwi.edu/cop/library/module-2-teacher-education-modules-
multi-grade-teaching 

[12] R. Gîrlea-Costea, G. Alexandru, Activitatea simultană la două şi mai multe clase în ciclul primar, 
Craiova: Gheorghe Alexandru, 1995. 

1632



[13] Professional Development Stand, Unit 4: Curriculum Studies, Module 4.2. Timetableling, 2002, 
Accessed 13 September, 2021. Retrieved from https://www.education.gov.pg/TISER/documents/ 
pastep/pd-cs-4-2-timetabling-student.pdf  

[14] M.-D. Bocoș, Instruirea interactivă, Iași: Polirom, 2013. 

[15] R. Iucu, Managementul clasei de elevi, Iași: Polirom, 2006. 

[16] Professional Development Stand, Unit: Multigrade Teaching, Module MG.2 Managing the Multigrade 
Classroom, 2002, Accessed 13 September, 2021. Retrieved from http://27.122.21.154/TISER/ 
documents/pastep/pd-mt-2-managing-multigrade-classroom-student.pdf 

[17] D. Opris, I. Scheau, “Study regarding the usefulness of the computer assisted training in the 
educational activity,” Proceedings of EDULEARN15 Conference, Barcelona 6th-8th July 2015, 
pp.5413-pp.5418.  

[18] D. Opris, “Christian antiquity and the origins of modern education,” Proceedings of ICERI2015 
Conference, Seville, Spain, pp.1193-pp.1198. 

1633



 

 

COORDINATED MULTIDISCIPLINARY INTERVENTION IN THE 
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Abstract  
This paper aims to explain the origin and development of an educational innovation project 
("Multidisciplinary and coordinated action in the Degree in Law for the conscious introduction of the 
Sustainable Development Goals in the ordinary classroom, in general, and in the Final Degree Project, 
in particular, through innovative pedagogical strategies”) that is currently being implemented by 29 
university professors from the Faculty of Law of the University of the Basque Country. It seeks, at the 
same time, to share a reflection on university teaching innovation by the hand of the Sustainable 
Development Goals. 

Keywords: Pedagogical strategies, Sustainable Development Goals (SDG), active learning, autonomous 
learning, inquiry-based learning, research-based learning. 

1 INTRODUCTION  
The majority of members of the Teaching Innovation Project (hereinafter, TIP) that participate in TIP this 
paper focuses in1 were previously part of another one which was developed in the years 2017-20192. 
The gathered experience, the learning we obtained [1-2] and the desire to improve our teaching activity3 
encouraged us to apply for the TIP that we are going to explain.  

Before delving into the last TIP, and in relation to the first, it is worth highlighting that, conscious of the 
shortcomings of our students and our teaching practice in the context of cooperative and dynamic 
learning (IKD model of our University), we designed a project in order to work with them, in all the 
subjects of the Degree in Law, the necessary skills to carry out and defend a good Final Degree Project 
(hereinafter, FDP). The pedagogical sources we used were active and autonomous learning. 

With the new TIP - which we are going to report in this paper - we want to go one-step further. Located 
in the new pedagogical strategy of our University (known as IKD i3)4, we pretend to combine learning, 
research and sustainability, insisting on the use of the FDP as a pedagogical and academic resource. 
As it has been told, we have previously worked, in coordination in all the subjects of the degree in Law, 
the necessary competencies to carry out and defend the FDP5. Once we have accredited the importance 
of research to obtain it, drawing on Inquiry Based Learning or Research Based Learning, we want to 
continue delving into the matter, adding to the project the element of sustainability. How do we 
understand sustainability? As the commitment of the teachers and their students of the Degree in Law 
with the University of the Basque Country itself (hereinafter, UPV/EHU) and all its members; as a 
compromise with society and all its individuals in equality; and finally, as a responsibility with the planet 
as a whole. To reach this goal, in this TIP, we enlarge our research group6, and we explicitly commit to 
work on the Sustainable Development Goals (hereinafter, SDG), in a systematic and coordinated way 
with students, not only in our direction of FDPs, but also in our regular teaching, in the good 
understanding that the teaching-learning of all subjects of the Degree in Law must be reflected in the 
preparation and defense of the FDP by the student. 

 
1 Called “Multidisciplinary and coordinated action in the degree in law for the conscious introduction of the Sustainable Development 

Goals in the ordinary classroom, in general, and in the final degree project, in particular, through innovative pedagogical strategies”. 
2 Entitled “the multidisciplinary intervention in the degree in law to promote active learning and self-employed directed to the 

preparation of the final degree project” 
3 In other words, continuous improvement of the teaching-learning process that we deal with. 
4The fundamentals and characteristics of this IKDi3 are explained, https://www.ehu.eus/en/web/iraunkortasuna/ehuagenda-2030/ikd-

i3-estrategia 
5 Specifically, they are the following ones: (1) capacity for critical analysis, interrelation and integration of legal knowledge; (2) oral 

communication and writing; (3) ability to synthesize and present, with the use of argumentation and critical reasoning techniques 
and (4) management of the learning process itself towards a comprehensive and respectful training with democratic values. 

6 Linking two teachers per subject of the Degree in Law. 
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In the described context, starting from the fact that Law is the science that studies and governs the 
behavior of people in society, in an ambitious way, and remembering that the TIP we speak about covers 
all subjects of the Degree in Law7, a priori we intend to work on the 17 SDGs, not settling for a general 
reflection of all of them, but seeking the particular examination of each one of them in the different 
subjects that make up our Degree, in general, and in the FDP, in particular. 

In the same way, if in the preceding TIP the competences linked to the above mentioned FDP were 
expressly cultivated in all the subjects of the Degree in Law, without renouncing to continue doing so8, 
with this TIP it is intended to oversize them, to identify them with the 8 transversal competences of the 
UPV/EHU, a matter that is very easy. Therefore, all of them inspire and are set as objective of this TIP 
seeking their teaching-learning in the classroom of the different subjects and, more specifically, in the 
preparation and defense of the TIP. 

2 METHODOLOGY 

2.1 Pedagogical resources 
Our TIP is based on and seeks to promote Active and Autonomous Learning of students, as well as 
Inquiry Based Learning and Research Based Learning. 

Within the framework of active learning, we believe it is essential to use strategies in our teaching that 
actively involve the students, so that they obtain a deeper understanding of the contents, allowing them to 
develop critical thinking and problem solving skills9, while motivating and encouraging them to interact and 
work with their peers. To this end, we believe it is necessary to redefine the roles of students and teachers. 
We also need to configure a new concept of the workplace: classroom and/or outside space [3-7]. 

In this process, the pedagogical resource known as autonomous learning, self-learning or self-directed 
study becomes equally important. In the light of this, it is necessary to work with students on the ability 
to detect deficits in their own knowledge and overcome them through critical reflection and personal 
choice of the best action in this regard [8-11]. 

Connecting the objectives of teaching/learning and the ones of the legal science with research, we 
intend to use them as a pedagogical strategy to acquire the transversal competences of the Degree in 
Law, which correspond perfectly with those that the UPV/EHU has identified for all degrees. Thus, the 
specific capacity for critical analysis, interrelation and integration of legal knowledge is in line with what 
the UPV/EHU calls critical thinking and social commitment; the competence of oral and written 
communication, with which our university qualifies as transversal competence of communication and 
multilingualism; the capacity for synthesis and exposition, with which we call transversal competence of 
communication and multilingualism; the capacity for synthesis and exposition, with the use of 
argumentation and critical reasoning techniques, with ethics and professional responsibility; and the 
management of the learning process itself towards a comprehensive and respectful training with 
democratic values, with innovation and entrepreneurship, teamwork and information management and 
digital citizenship. We will use, for this purpose, the FDP, an instrument provided in the Bachelor's 
Degree in Law specifically for this aim, assimilating, at the same time, the Inquiry-Based Learning or 
Research, that is to say, using the inquiry or research methodology [12]; more recently, pointing out 
elements or strategies for teachers to arouse the students' curiosity [13]; specifically applied to the Law 
Degree [14]; and finally in relation to research-based learning [15]. Undoubtedly, the multiple questions 
raised by each of the SDGs are the perfect excuse both, to create curiosity in the students and also to 
satisfy it, turning their initial hypotheses into personal theses through the relevant accreditations that will 
build their knowledge. 

2.2 Foreseen activities 
With this teaching-learning methodology, the following activities are intended to be carried out in the 
implementation of the TIP that concerns us: 

1 Individual analysis, by each of the teachers, on the SDGs especially involved in their subject, with 
the drafting of an individual report. 

 
7 So, then it integrates all individual and collective areas of social life, civil and political. 
8 Because they are competences specifically foreseen in the Degree in Law. 
9 Analysis, synthesis, argumentation and defense. 
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2 Sharing of the first activity in order to draw up a complete table on the distribution of the 17 SDGs 
among all the subjects of the UPV/EHU Law Degree, collected in a collective report. Without 
prejudice to the fact that (obviously) some SDGs fit better than others with the contents of each 
subject, the aim is for the 17 SDGs to find a place in the different subjects of the Law Degree. 

3 Design of an action plan, in the classroom, for each of the subjects of the Bachelor's Degree in 
Law, based on active and autonomous learning and inquiry-based learning or research10. 
Specifically, at least one activity will be configured and planned for each subject of the three 
preceding modules, aimed directly at preparing the FDP, working on the cross-cutting 
competencies mentioned above and always around one or more SDGs. All activities will be 
coordinated and directly related.  
Without being exhaustive, in the first course, in the three subjects involved in the project (History 
of Law, Roman Law and Theory of Law), it is planned to carry out tasks of synthesis and outlining 
of judgments and basic legal texts, present and past, in groups and individually, on the SDG 
theme that best suits these subjects.  
With a greater demand and dedication, in the second school year, in Introduction to Procedural 
Law, Administrative Law, Public International Law and Constitutional Law, we expect students to 
write, in groups, legal texts related to the SDGs especially linked to these subjects and to defend 
them in a public debate. 
After the halfway point of the Law Degree, the third year, while students work on the most legal 
subjects (Civil Procedural Law, Criminal Procedural Law, Criminal Law, Labor Law and Private 
International Law), we will take advantage of the practical classes of these subjects so that they 
can draft various position papers and legal texts, in groups and individually, on the SDG theme 
that have been linked to these subjects. All of them will be followed by individual and group public 
defenses and subsequent debates.  
In the last course, during the first four-month period, and before the FDP, the last subjects of the 
syllabus (Financial Law, Civil Law IV, Commercial Law and Freedom of Conscience) will carry 
short research works and public defenses on issues not studied in the classroom related to the 
corresponding ODS and on topics raised by the students themselves. 

4 Implementation of the action plan, the second quarter of the academic year 2020/2021 and the 
first and second of 2021/2022 (three years in total).  

5 At the same time, in the academic year 2021/2022 each of the members of the TIP team will 
direct, at least, a FDP on the SDG especially linked to their subject, encouraging the 
corresponding student to participate in the annual UPV/EHU Student Congress "Our work serves 
to transform the world". 

6 The four-monthly summative evaluations of the TIP will be followed by a final one. Written 
evidence is collected for all of them. We dedicate the following section to this issue, due to its 
importance. 

7 Dissemination of the experience, throughout its implementation, and at the end of it, in our center 
and others, through presentations and communications in Congresses (among them, this ICERI) 
and publications in specialized magazines. 

2.3 Planned evaluations 
This project requires a complete, plural, continuous/final, internal/external evaluation aimed to improve 
the teaching-learning process both in the classroom and the FDP. The objective is that future lawyers 
acquire the basic (transversal) competences required from them within the framework of the IKD i3 
strategy of the UPV/EHU, combining learning, research and sustainability,  

Broadly speaking the team of 29 teachers that make up the educational innovation group intend to 
evaluate our project, in each of its activities, in different periods, firstly every four-months for three times, 
and finally at its completion (for the last four-month period). Then, we seek to assess the preparation of 
the project11 and its subsequent implementation12 and dissemination. We consider it crucial, at the same 
time, to collect and save the evidence of each of the evaluations. We want this evaluation to be 

 
10 Those that we call innovative pedagogical strategies in the title of the TIP. 
11 The linking of the SDGs with the different subjects of the Bachelor's Degree in Law and the plan of action in the classroom. 
12 That of each of the activities and that of the whole, including the direction of a FDP by each of the members of the TIP. 
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contrasted with the one carried out by external agents13. The integration of our internal and external 
evaluation will give us a final global assessment. 

The summative evaluation as well as the evaluation carried out throughout the project will have 3 
protagonists: the action project team14, the affected students15, and the Educational Advisory Service 
(HLZ-SAE). In this way, in order to internally evaluate the functioning of the team and the implementation 
of the project in its different phases (preparation, development and dissemination), in each of them a 
different teacher will be in charge of dynamizing and collecting in writing the impressions, positive and 
negative elements of the action. For this purpose, we will distinguish the following 5 main activities:  

1 Individual linking ODS with each of the subjects of the Degree in Law; 
2 Group linking of the ODS with all the subjects of the Law Degree; 
3 Configuration of the Educational Action Plan in the classroom; 
4 Its implementation, and 
5 Dissemination.  

In addition, in the development phase, each teacher will evaluate the specific activity carried out in his 
or her subject and in the specific direction of (at least) one FDP. 

Students will also have a special role in this continuous evaluation. We will ask a group of about 40 
students that represent the concerned subjects, their assessment of the action plan agreed among all 
them. Their suggestions and assessments will allow further modifications of the action plan and, 
afterwards, during implementation, each member of the TIP will evaluate the experience with his or her 
own students. 

For obvious reasons, we will not evaluate project outreach activities carried out with students. 

For the final internal evaluation16, we will do a simple calculation exercise, comparing the results of the 
next two courses with those of the previous ones, taking into account the final grade of the FDP and the 
call (first or later) in which it is presented. Finally, we must say that even if the TIP aims a double 
intervention17, we will add an evaluation of each of the groups and subjects in which the TIP has been 
implemented, to verify its reflection in the classroom. 

3 RESULTS 
It is fair to recognize that the results of our TIP, at this time, are conditioned by the fact that it is in full 
implementation. Configured for the 2021-2022 biennium, so far its first three activities have been carried 
out (individual analysis of the integration of the SDGs in each of the subjects of the Law Degree, 
collective discussion and design of a plan to work all SDGs in all subjects, systematically, through 
innovative pedagogical strategies). In this regard, it is clear that the Teaching Innovation Group, i.e., the 
university faculty involved in the Project, has played a leading role so far. 

In any case, we value as a resounding success the work carried out by the 29 members of the Teaching 
Innovation Group. Each one of them has prepared -in all cases, for the first time- an individual analysis 
on how to integrate the SDGs in their respective subjects using pedagogical innovation techniques or 
strategies. All of them have described this exercise as enriching and appropriate for deepening the 
preparation of their different subjects and many have recognized that it has been a way to deepen the 
contents of the subjects they teach. 

Likewise, we can qualify as very fruitful the group discussion to distribute the protagonism of the different 
SDGs in the different subjects that make up the Law Degree Syllabus. Far from individualistic or centrist 

 
13 Students themselves, Quality Commission of the Faculty of Law, Educational Advisory Service of our University (HLZ-SAE) and 

people with whom we interact in Conferences, Congresses and Seminars of educational innovation, even the readers of possible 
publications. 

14 Twenty-nine professors from all the subjects that make up the Degree in Law. 
15 According to our calculation, about six hundred. 
16 It will have to answer the next question: Has the intervention project succeeded in promoting active, autonomous, inquisitive and 

investigative learning of students in the classroom, in general, and has this been reflected in the realization and defense of the FDP, 
in particular, while implementing the SDG? 

17 Concrete, in the FDP. and general, in the classroom of the different subjects of the Degree in Law. 
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visions of the subjects, the faculty has shown a clear interest in accommodating all the SDGs in the 
subjects, in search of collective improvement and improvement of the Law Degree. 

Finally, we also consider an absolute success the fact that the 29 members of the Teaching Innovation 
Group have agreed on the preparation of a comprehensive plan or project to work on the different SDGs 
in all subjects of the Bachelor's Degree in Law, through the aforementioned educational innovation 
strategies. 

In the future, and in the following phases of the implementation of our Project, we hope that students of 
the Degree in Law acquire a leading role that leaves the teaching staff in the background. 

At the same time, we hope that the objectives set with the Project will be achieved. To this end, it should 
be noted that, in addition to the different activities indicated for each of the subjects, each of the 
professors involved in the TIP will direct, at least, one FDP on an issue related to an SDG linked to 
his/her specific subject. 

Finally, after the relevant (partial and final) evaluations and taking into account the experience and an 
overall reflection, it will be assessed the possibility of modifying their respective teaching guides to 
explicitly introduce the link between SDGs and transversal competences in relation to all the subjects of 
the Bachelor's Degree in Law. 

4 CONCLUSIONS 
With the aforementioned conditioning factor -the Project that is the focus of this communication is in full 
implementation- at this moment, after the work carried out, we obtain three main conclusions:  

Firstly, we have demonstrated that a multidisciplinary and coordinated teaching intervention is possible 
in the Law Degree. With patience, hard work and understanding, guided by the common good, we have 
designed a common plan of action in the Law Degree. It has not been an easy task, but the achievement 
is great. 

In addition, the analysis of the different SDGs and the search for specific links with the different subjects 
of the Law Degree, have demonstrated the need to connect the University and university studies -the 
Law Degree, in particular- with social reality. 

Finally, in the aforementioned task and objective (linking the University with the social reality), innovative 
pedagogical techniques (active learning, autonomous learning, inquiry-based learning, research-based 
learning) have proven to be very effective (so far, and in the absence of the implementation of the joint 
action plan devised with the students). 

That is why, without any doubt, we encourage the application of our experience, with the appropriate 
modifications, to any University Degree. 
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IS IT POSSIBLE TO AVOID AND/OR MINIMIZE STUDENT DROPOUT 
IN THE FIRST YEAR OF THE DEGREE IN LAW? REPORT OF A 

TEACHING INNOVATION EXPERIENCE IMPLEMENTED FOR THIS 
PURPOSE IN THE SUBJECT PROCEDURAL LAW 

Ixusko Ordeñana Gezuraga 
Law Faculty of University of the Basque Country (SPAIN) 

Abstract 
Based on one of the most serious problems of the Faculty of Law of the National University of 
Distance Education, the high level of abandonment of students in the first year of Bachelor's degree, 
this paper explains the intervention project that a group of professors launched to corroborate it and 
act on Procedural Law tutoring, for that purpose (“Analysis and intervention in Procedural Law tutoring 
in order to avoid and minimize university dropouts in the first year of Law Degree. Pilot experience in 
(the three associated centres of UNED of) Euskadi”.). Its causes, objectives, modifications, 
implementation and results are explained. Pedagogically it drinks from cooperative learning, problem-
based learning and case method. 

Keywords: abandonment, university, intervention, tutorship, Procedural Law. 

1 INTRODUCTION  
The one who writes these lines is a tutor at two associated centers of the National University of 
Distance Education (hereinafter, UNED) (Portugalete, in Bizkaia and Bergara, in Gipuzkoa), in the 
Degree in Law, and in the matter of Procedural law, and at the same time, a member of the University 
Teaching Innovation Group called University Excellence: Cross-Sectional Critical Knowledge 
(Excelencia Universitaria: el Conocimiento Crítico Transversal in Spanish) of the aforementioned 
university, directed by professor Sonia Calaza López. The project that is described responds to a lot of 
hours of reflection with this magnificent Professor of Procedural Law and to the encouragement, 
motivation and collaboration of the colleagues of the teaching innovation group that she directs.  

The teaching innovation project that is presented and whose implementation is narrated (and wanted 
to be evaluated), along these lines, was configured to verify and intervene in a general problem of the 
UNED: university dropout in the first year of official Bachelor's degrees. As the approach to the 
question in all its range would be excessively broad [1], it was proposed to address the matter in 
relation to the Degree in Law of the mentioned University and limited to the students of the three 
associated centers of the Basque Country (Bergara, Vitoria-Gasteiz and Portugalete, in Gipuzkoa, 
Araba and Bizkaia, respectively). The aim was, in this way, to achieve a diagnosis on the 
aforementioned issue that would cover a whole Autonomous Community and act on it, as a way of 
setting an applicable precedent, where appropriate, in other Autonomous Communities. Specifically, 
the goal was to verify and prove the problem [2], in order to create, after, the opportunity to address it 
through a tutoring intervention project, under the firm belief that this last resource of the UNED 
constitutes an excellent field of action, in this regard. It was decided to do it in the tutoring of the 
subject Introduction to Procedural Law, without prejudice to the fact that a team of multidisciplinary 
professors -all the members of the mentioned Teaching Innovation Group- participated in its 
forecasting and evaluation. 

2 METHODOLOGY 

2.1 Planted aims 
The first aim of the teaching innovation project that we are explaing, as we mentioned, is to analyze 
and diagnose the causes and circumstances of the abandonment of the Degree in Law by the 
students of the first year of the UNED of the three Basque provinces. We are interested in knowing the 
number of students who leave the UNED in their first year and, obviously, the causes that motivate the 
abandonment. Without previously knowing the dropout rate -we intuit it very high-, our starting 
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hypothesis -the one that has led the Teaching Innovation Group to devise and implement the teaching 
innovation project that we describe- is that ignorance of the resources UNED has (and makes it 
available to students) and their loneliness, in addition to their lack of skill or inexperience in university 
study work, are determining causes for students, after one year enrolled at the aforementioned 
university, drop out of the Law Degree, with greater or lesser success. 

Once verified the problem -which we (repeat) read as a challenge-, in order to complete the teaching 
innovation project, the consequent intervention in the tutorial of Introduction to Procedural Law is 
foreseen, configuring it with a generic objective of improvement. Before explaining the specific aims 
pursued with this action with the students, however, it is necessary to justify the opportunity that, for 
this purpose, the tutoring of the aforementioned subject offers. 

Distinguishing both issues (tutoring and the specific subject), the first, configured as space, temporal and 
physical, is an appropriate place to address the problem at hand, because in it the tutor maintains a 
direct relationship with students, in the facilities of the different associated centers of the UNED. 
Temporarily, the tutoring of the subject object of intervention is endowed with 14 contact hours, 
distributed in 7 sessions (or days) of 2 hours. Likewise, the subject in whose tutorial the intervention 
project has been carried out (Introduction to Procedural Law), is characterized, in our opinion, by 
representing excellently the contents and values of the Degree in Law (Law as an instrument of 
prevention and solution conflicts) and the competences that students must dominate to overcome it [3].  

Three are the objectives that we tie to this intervention in the classroom of the tutoring of the 
aforementioned subject (second part of the project): (1) show to students of the first year the 
resources they have in their learning process in the UNED, in general, and in its associated center, in 
particular, (2) motivate students to distance university study at the UNED, and (3) teach them to work 
in accordance with the requirements of the Degree in Law of the aforementioned university, 
pedagogically drinking from the postulates of cooperative learning, problem-based learning and the 
case method. 

2.2 Pedagogical sources and their reflection in the intervention in the tutorial  

2.2.1 Contextualization and presentation 
Until the articulation of the European Higher Education Area, through the so-called Bologna Plan [4], 
university teaching and learning drank from the traditional behaviorist methodology: teacher explained 
lessons masterfully [5], students took notes and clarified their doubts, where appropriate, in the 
classroom, with the help of the former, and finally, in the exam, their level of knowledge was controlled 
and evaluated. It was a method based on the contents and not on the skills and competencies of 
students, which was more focused on the teacher than on students [6]. In a paradigm shift, giving 
prominence to students and to their acquisition of competences, behaviorist pedagogy has been 
replaced by constructivist one, as the axis of the university teaching-learning process [7]. Under this 
new model or archetype of the teaching-learning process, university students, in general, and that of 
the Degree in Law, in particular, stop being a mere witness of their learning process and become its 
architect, always with the help of the teacher. In the case of the UNED, also of the tutors. To this end, 
new teaching methodologies and guidelines are followed, such as those used in the experience 
reported. In accordance with those used in it, hereinafter, as inspiring pedagogical sources of the 
same, we are going to refer to cooperative learning, problem-based learning and the case method. 

2.2.2 Cooperative learning 
Without prejudice to the individual nature of learning, insofar as, undoubtedly, each of the students is 
trained -which requires the effort and individual work of each student-, the advantages of cooperative 
learning are undeniable. Far from competitive settings among university students, based on merely 
individual learning, cooperative learning is a pedagogical strategy or work method that encourages 
mutual help among those, for the benefit of the whole. Specifically, it aims for students to help each 
other to achieve common learning objectives together. To this end, this method promulgates that small 
groups of students (with between 3 and 5 members) work together, carrying out the tasks assigned by 
the teacher, maximizing the group's effort for the benefit of all its members. Then, it is based on the 
idea that the group enriches the person. 

In this context, cooperative learning requires a specific role of the teacher: far from being a mere 
observer of the work group of students, he/she has to supervise the process of construction and 
transformation of knowledge that the members of the group do and their interaction also. 
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Although the teaching strategies to develop cooperative learning are very varied, in all of them appear 
the following five elements: 

1 Positive interdependence: activities or tasks proposed by the university professor must demand 
and nurture group or collective work, making the union or fusion of the effort of each of the 
members essential for the common interest and the successful result of each one. 

2 Individual and group responsibility: both each of its members, as well as the group itself, must 
work together to carry out the tasks proposed by the teacher and meet their objectives. 

3 Stimulation of interaction: although (logically) part of the work must necessarily be individual, 
another can be done only in a group. 

4 Personal and group skills and abilities: the group of students must be organized in such a way 
that all its members learn and receive feedback from the rest of their classmates. It is important, 
in this regard, that the group assign roles and functions to its members. 

5 Group evaluation: in order the group can carry out the assigned tasks and obtain, therefore, the 
learning objectives linked to them, not only the group effort, but also the individual effort of each 
of its members must be evaluated [8]. 

2.2.3 Problem based learning  
Traditionally, under the postulates of behaviorist pedagogy, in the University, first the information or 
pertinent contents corresponding to the subject matter of study were provided to the students, and 
later, practical questions around them were solved. Nowadays, and with new methodologies, 
cooperative learning reverses the order of teaching performance: first, the teacher presents a practical 
problem to the students, before which they must identify the learning needs, collect the relevant 
information and solve the practical question posed, successively. The teacher is the one who, in the 
end, corrects the response offered by students to the real and practical problem posed by the former. 

In this way, we are, again, before a methodology that makes students the protagonist of their learning. 
Students, in groups, directed by the teacher, must seek the solution to the problem or question raised 
by the former, while understanding and assimilating basic concepts of the subject. But, what is a 
problem? A problem can be the resolution of a real case, the preparation of a project or even a 
research project. 

While the students intervene to solve the problem, they act collaboratively in-group, sharing 
experiences and learnings, developing skills that are difficult to work on traditional master classes. 

We can summarize the postulates and characteristics of this teaching-learning method in the following 
elements: 

1 It is an active method of work in which students are continuously involved in an atmosphere in 
which it is necessary to acquire knowledge. It is, therefore, very similar to the daily practice of a 
profession or work activity. 

2 The method seeks to solve problems that are selected or designated by the teacher, in order to 
ensure that students acquire the plural, related and concatenated knowledge that make up the 
subject matter of study.  

3 Learning is focused more on the student than on the teacher and more on the student's own 
acquisition of knowledge than on the direct transmission of the former. 

4 This method requires collaborative work in small groups. 
5 This methodology can be used in all fields of knowledge, in general and, therefore, in Law, in 

particular. 
6 Teacher becomes a facilitator of students learning [9]. 

2.2.4 Case method 
University has been criticized many times for the gap it maintains with social reality. Especially the 
remoteness of university education from reality has been censured; there has even been talk about 
two worlds, one of university learning and other of the reality of the exercise of professions. Trying to 
bring these two realities closer together, case method aims to work on university content through real 
cases that occur in daily life. These true cases present legal conflicts that have disparate and different 
solutions, as many as students work on them. 
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Related to problem-based learning, in the case method, students must solve the real assumptions 
presented by the teacher, being more important the argument and the justification of the solution than 
the correctness of them [10]. 

2.3 Planned and developed activities 
The project initially devised by the Teaching Innovation Group of UNED University Excellence: 
Transversal Critical Knowledge, accepted and sponsored by the Vice-Rector's Office for digitization 
and innovation of the UNED (GID 2016-11), has undergone alterations, some more important than 
others, in its implementation. Before delving into them, it is convenient to point out their main cause: 
the SARS-CoV-2 virus pandemic and its legal consequences (total confinement, initially, and several 
later limitations -Alarm State, perimeter closures, mobility bans, difficulties for group meetings,…-). 
This has caused the difficulty of communication and direct contact between the tutor of Introduction to 
Procedural Law of Bizkaia and Gipuzkoa with the tutor of Araba, which inevitably and, much to our 
regret, has led to the failure of the latter center of the innovation project. 

For the same reason, in addition, although in the associated center of the UNED of Bizkaia, all the 
tutorials provided for the subject object of the teaching innovation project were maintained as face-to-
face -always with scrupulous respect for the security measures required by the officials protocols of 
public health- while maintaining, in addition, and given the situation, the possibility of online 
participation for students, in the center of Gipuzkoa, however, all face-to-face classes were canceled, 
being replaced by virtual classes. In both cases, the UNED's own computer system for tutorials could 
not withstand the very high teaching load derived from the country's health crisis, which caused the 
change to the Teams virtual classroom. So, this one was used as virtual support in both centers. 

For the same health reason, personal interviews -not only with the students, but also with the 
administrative services of the associated centers involved- were carried out by telephone, giving 
priority to a telematic communication, when, a priori, direct contact was foreseen. 

In any case, all the activities foreseen in the teaching innovation project were carried out with the 
pertinent adaptations required by the conditioning factors of the health situation. However, we are fully 
aware that normal circumstances (pre-pandemic) would have facilitated its implementation. 

Looking briefly at the activities planned and developed in the implementation of the teaching 
innovation project, the first activity was to contrast our suspicion: the high level of university dropouts 
in UNED. We managed to do it thanks to the help of the computer service of the aforementioned 
university. Thanks to this service, we have learned that the dropout rate is configured as the quotient 
between the number of students in a cohort (who are enrolled for the first time in a degree) who do not 
enroll in the next or subsequent year and the students of said cohort. The following table shows the 
dropout rate data for the last 5 courses of the three associated centers of the UNED of the Basque 
Country: 

CENTER 
13/14 

SCHOOL 
YEAR 

14/15 
SCHOOL 

YEAR 

15/16 
SCHOOL 

YEAR 

16/17 
SCHOOL 

YEAR 

17/18 
SCHOOL 

YEAR 
Araba 47,73% 34,48% 40,74% 40,48% 57,14% 

Bizkaia 50,42% 42,48% 45,35% 46,34% 45,95% 
Gipuzkoa 50,79% 34,48% 47,37% 56,10% 52,94% 

Without going into details of the activity, the resulting numbers seem overwhelming. The suspicion of 
departure is verified. Without being able to differentiate between the data corresponding to the three 
centers or to identify an evolution -increasing or decreasing-, without fixed rules, therefore, the dropout 
rate turns (more or less constant, with some exceptions) around 50% of the students. 

The second activity consisted of the search for the causes of dropout, for which 40 surveys were 
passed in the three centers, among former students and students of higher courses. As we have 
pointed out, the pandemic prevented the interviews from being personal, being carried out online. 

The third activity, also carried out solely by the Teaching Innovation Group, consisted in the 
preparation of a catalog of the resources that the UNED offers to its students, both in a real or physical 
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environment, as well as virtual, both at its headquarters, and in the mentioned centers, and in the 
preparation of a practical case to carry out in the tutorial of Introduction to Procedural Law. 

Finally, the fourth activity consisted in the realization, in the tutoring of the aforementioned discipline, 
of a practical case and its correction. It provided the opportunity to deepen into all the planned 
questions (mainly, catalog of resources that the UNED puts in the hands of its students and the 
university work method). 

3 RESULTS 
In the first part of the innovation project, we have been able to verify that our initial suspicion or belief, 
the starting hypothesis, was not wrong. Then, we already have our thesis or diagnosis and its causes. 
It is notorious (perhaps, the qualifier "worrying" is excessively dramatic and exaggerated) the number 
of students who drop out of the Law Degree at UNED in their first year and we understand their reason 
for that as pluricausal, although, according to what our survey says, personal reasons are a priority 
(which obviously we cannot enter), although “the maladjustment to the UNED” appears as a qualified 
response. The members of the Innovation Group read this maladjustment to our university as a lack of 
adjustment or conditioning not so much to the UNED -which, in the end, saving distances, derived, 
especially, from its non-presence, is a university- as to the university level studies. We have collected 
this in the partial evaluation report of the project. We also interpret it as a full justification for our 
project: it is essential to intervene in the classroom (in tutoring) to motivate students and teach them to 
work according to the demands of the University. 

The second part of the Innovation Project, the concrete direct intervention with the students of the 
Degree in Law in the subject and mentoring mentioned has also been a success: students have 
recognized their scarce information on the resources that the UNED puts in their hands and the 
methodological deficiencies to respond to university demands. 

4 CONCLUSIONS 
We present, briefly, below, as a culmination or corollary of the reported teaching innovation 
experience, 10 conclusions: 

First conclusion: As we have accredited, it is true the problem of the high dropout rate of the Degree in 
Law at UNED in its first year. This affirmation is supported by official data in relation to associated 
centers in the Basque Country. 

Second conclusion: It is understood, therefore, the concern of the UNED to analyze the causes of the 
abandonment of students and its interest in remedying it. 

Third conclusion: In this context, our intervention project in the tutoring of Introduction to Procedural 
Law has been absolutely legitimized, which leads us to affirm that, indeed, it comes to respond to a 
real need for diagnosis and intervention on the problem (for us, challenge). 

Fourth conclusion: Tutoring is, in general, an adequate space, proper and peculiar to the UNED, to 
work with students. 

Fifth conclusion: The UNED, at its headquarters and in the different associated centers, has excellent 
resources and means for university teaching-learning that, many times, students are unaware of. In 
this sense, an effort is required to reach students. 

Sixth conclusion: any topic or practical case of a university subject can become an excuse for the 
motivation of its students and the improvement of the teaching-learning process. 

Seventh conclusion: students of our university needs and wants to be listened to, something logical if 
we notice that they are its main element (reason for being and recipient). 

Eighth conclusion: It is important to motivate university students and help them adapt to the higher 
education stage, teaching them to work to respond to its demands. Tutoring can be an adequate 
space, for that purpose, if it is endowed with the necessary resources and means in order to. 

Ninth conclusion: Case method, problem-based learning and cooperative learning are innovative 
methodologies or strategies that, without any doubt, contribute to the improvement of the university 
teaching-learning process. Our experience has sufficiently proven it. 
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Tenth conclusion: We recommend, based on its results, the application of the experience reported, 
with necessary improvements and adaptations, to the rest of the university degrees of the UNED. 
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Abstract 
Sharing economy describes a recent phenomenon in which ordinary consumers start to act as 
salespeople, providing services previously owned exclusively by professional sellers. It is considered a 
person-to-person activity of obtaining, giving, or sharing access to goods and services, strengthen by 
the use of online platforms/services. This system allows, on the one hand, to reduce the waste 
associated with lack of use. In addition to enabling the increase of products’ use durability by ensuring 
that they are used to their full potential. Through the fast pace of people's lives, the sharing economy 
has flourished unprecedentedly and plays a significant role in the business market. In this context, this 
paper aimed to identify the motivations of Portuguese higher education students for the practice of 
sharing economy, and to verify if gender is a differentiator factor as for the use of shared services. To 
achieve these objectives, a quantitative and analytical research was developed. To collect the data a 
questionnaire, created on Google Forms, was applied through social networks and e-mail from March 
to June, 2021. IBM SPSS Statistics 27.0 software was used for data analysis that involved the use of 
descriptive statistics and the Chi-square test at the significance level of 5%. A total of 489 valid answers 
were obtained. The students were aged between 18 and 59 years old, with an average age of 21.9 (SD 
= 3.3), and the majority were female (57.9%). The results showed that most of the respondents are 
familiar with the term of sharing economy (59%) and that regularly, in the last week or month, they have 
recycled (79%), reused (76%), and repaired (64%) goods. Most of the individuals have already used 
sharing services, namely, "online buying and selling service of new and used products", for example, 
the OLX website (66%), and "ride-hailing service", for example, Uber's services (56%). Factors such as 
trust, usefulness, quality of service, environmental impact, minimization of costs, internet capacity, and 
familiarity with this type of service, lead consumers to shared economy practices. On the other hand, it 
was later confirmed that the three main consumers’ motivations, which determined the choice of a 
sharing business, were the creation of employment, the positive environmental impact, and the 
possibility of reusing already existing resources. Finally, concerning the use of sharing services, it was 
concluded that gender is a differentiator factor in what concerns to the bicycle-sharing service (p-value 
= 0.031). In fact, it was male students (23%) who used this service in greater proportion compared to 
female students (15%). For the success of the sharing economy, it is important that consumers have 
confidence in the platforms used in the dissemination of products and services, and that these are of 
quality, otherwise consumers will no longer purchase them. 

Keywords: Sharing economy, Collaborative consumption, Students, Higher education, Circular economy. 

1 INTRODUCTION 
The paradigm of linear economics, “take-make-dispose”, in current production and consumption patterns 
prevents the achievement of global sustainability goals [1]. In response to the evident unsustainability of 
the linear economy, the growing exploitation of natural resources, the sharp increase of waste [2] and other 
environmental externalities associated with the current linear production-consumption processes of the 
economic system [3] gave rise to new forms of organization of the Society, the so-called alternative 
economies [4]. Inserting in the circular economy, taking into account the European objectives of 
prevention, reduction and valorization of resources, the sharing economy, which is based on collaborative 
consumption models, guarantees more efficient and sustainable use of resources [5].  

The sharing economy is an emerging economic-technological phenomenon supported by several 
events, namely, developments in information and communication technologies, growing consumer 
environmental awareness, proliferation of collaborative web communities and the growth of social 
sharing commerce [6-8]. The objective of the sharing economy is to keep the added value of consumer 
goods/resources circulating in the use phase, while reducing the extraction and exploitation of natural 
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resources and preventing waste [9]. An economy based on the exchange of capital, assets and services 
between individuals has grown significantly, stimulated by the proliferation of Internet-based platforms 
that allow people to share underutilized resources and trade at reasonably low transaction costs [10]. 
An author suggests four types of activities that are considered sharing, namely (1) the recirculation of 
goods, (2) the intensification of the use of durable goods, (3) the exchange of services and (4) the 
sharing of productive assets [11]. Additionally, other authors argue that collaborative consumption 
includes activities carried out by individuals who play a dual role as economic agents, both as suppliers 
and as consumers [12]. Despite being challenging and complex to implement the necessary changes to 
move from linear to circular thinking [1], the advantages of the sharing economy that translate into 
market efficiencies with the creation of new products and the reformulation of established services, the 
positive environmental effects, as well as the potential economic growth are rewarding [8,13]. However, 
and considering that the rapid growth of the sharing economy has been based on the sustainability 
argument, some authors consider that there is no clear evidence in this regard [14]. 

A study which involved 168 people registered on a collaborative consumption website, showed that this 
activity is motivated by several factors such as sustainability, the use of goods and economic gains [6]. 
However, the authors stated that sustainability was not directly associated with participation, unless, at 
the same time, individuals had positive attitudes towards collaborative consumption, which suggests 
that sustainability may be an important factor only for those who consider ecological consumption to be 
relevant. Therefore, sustainability is an important factor in forming positive attitudes towards 
collaborative consumption, but economic benefits are a stronger motivating factor for intentions to 
participate in collaborative consumption [6]. The benefits of shared economy models are based on the 
extension of the use of the product (life span) and on the intensity of use of the good [15]. 

In this context, this paper aimed to identify the motivations of Portuguese higher education students for 
the practice of sharing economy, and to verify if gender is a differentiator factor as for the use of shared 
services. To achieve these objectives a questionnaire developed on Google Forms was, directly applied 
to a non-probabilistic sample of 489 Portuguese higher education students. Later, the data was analyzed 
with IBM SPSS Statistics software and involved the use of descriptive statistics and the Chi-square test.  

This research is organized in four sections. The first section justifies the theme using a brief literature 
review on the subject and the objectives of the research are presented. The second section involves the 
description of the methodology used in the research. The third section refers to the presentation of the 
results and its discussion. Finally, the fourth section presents the conclusions, limitations and future 
research. 

2 METHODOLOGY 
A quantitative, cross-sectional and analytical study was developed based on an adapted questionnaire 
[16]. The questionnaire was developed using the Google forms. Later, the questionnaire was applied 
directly to students of Portuguese higher education using a link that was shared in e-mails and social 
networks from March to June, 2021. 

As it was impossible to study the entire target population, a non-probabilistic sample was taken, for 
convenience, as the probability of each element in the universe being selected for the sample is not 
known. This is the appropriate method when a certain type of random sampling is not easily usable. 489 
valid answers were obtained. 

The questionnaire consisted of two sections. The first section included five questions about the 
respondent's profile, namely, district of residence, age and gender. The second section included twelve 
questions about actions, determinants for choosing shared products/services and the most important 
characteristics associated with sharing economy. 

The collected data were edited and analyzed using the IBM SPSS Statistics version 27.0 software. The 
statistical analysis involved the calculation of descriptive statistics, namely, the calculation of absolute 
and relative frequencies for qualitative variables and the calculation of measures of central tendency 
(mean) and dispersion (standard deviation, maximum and minimum) for the variables of quantitative 
nature [17,18]. To compare proportions, in order to verify if gender was a differentiator factor as for the 
use of shared services, the Chi-square test was used at a significance level of 5%.  

When invited to participate in the study, respondents were informed about the objectives and scope of 
the study and that the data collected would be treated anonymously, with confidentiality guaranteed. On 
the other hand, they were informed that the dissemination of results, in the academic and scientific 
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media, would be done in an aggregated way, anonymously and without identifying the participants. The 
respondents who make up the sample did so voluntarily, after their informed consent. 

3 RESULTS 
Higher education students participating in this study were aged between 18 and 54 years, with an 
average age of 21.9 (SD = 3.3) years old. Most were young, aged between 18 and 22 years (70%) and 
female (58%), as shown in Table 1. 

Table 1. Students profile (n = 489). 

Variable Categories 
Frequencies 
n % 

Gender Female 
Male 

283 
206 

58 
42 

Age classes 18 to 22 years old  
> 22 years old 

340 
149 

70 
30 

Students were overwhelmingly from the North of Portugal, namely, Bragança (31%), Porto (23%), Vila 
Real (9%) and Braga (8%) districts, as shown in Fig. 1.  

 
Figure 1. Distribution of respondents by district of residence, Portugal. 

As shown in Fig. 2, of the 489 students, more than half, about 59%, are familiar with the term “Sharing 
Economy”. However, only 41% recognize the term “Collaborative Consumption”, often used as 
synonymous of the first. Interestingly, given the fact that Societies still rely heavily on this form of 
organization of economies, the lesser known term was “Linear Economy” (36%). The “Linear Economy” 
is a form of society organization based on the growing extraction of natural resources, in which products 
made from these resources are used until they are discarded as waste. The “Circular Economy” is a 
term known by 47% of respondents. The best known term, by 63% of students, is “Recycling economy” 
probably because it is a term related to one of the activities that is part of the Portuguese routine, 
especially of the younger ones. 
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Figure 2. Knowledge and familiarity with the terms. 

Regarding the practice of actions within the scope of the 3R`s policy, recycling was the most frequent. 
It appears that most students have this activity inserted in their daily lives, 63% say they did it in the last 
week, however 6% never or rarely did it. The same situation was verified in relation to the reuse of 
goods. In fact, more than 50% of students claimed to have done this action in the last week and only 
3% rarely or never did it. A less favorable situation is that which refers to the repair of damaged goods. 
Effectively, 35% did it in the last week, 30% did it in the last month and 7% rarely or never did it, which 
indicates that it is a less recurrent practice in the daily lives of students. The popularity of recycling may 
have an influence on the results since it is an action that has become a habit in the daily lives of many 
people, due to its ease of execution and availability of means for such, as is the example of the numerous 
existing “Ecopontos” [16].  

 
Figure 3. Frequency of the practice of actions within the scope of the 3R’s policy. 

As shown in Fig. 4, the service best known by respondents is OLX (67%), in which it is possible to buy 
and sell used goods. Then, with more than 50% of the responses comes the ride-hailing service, such 
as Uber (56%). Home sharing, conceived through companies such as Airbnb, obtained 49% of the 
responses. Bike sharing and car sharing services were the least used, with the majority never having 
had contact with these services, that is, 82% never used car sharing services and 81% never adopted 
bike sharing services. 

 
Figure 4. Use of sharing services. 
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As for the motivations for the use of sharing economy services, most of the students consider the reuse 
of spaces and goods when they are not being used as important or very important, with 77% of the 
answers followed by the reduction of waste when choosing products to buy (69%), participation in 
collaborative consumption, through the sharing economy, to reduce waste (63%) and, finally, the 
adoption of the sharing economy to reuse and maximize the use of used goods (56%), as shown in Fig. 
5. The sharing economy helps people connect to their community and eliminates excessive waste, 
making it easier for everyone to use goods more effectively [6]. 

 
Figure 5. Motivations for using sharing economy services. 

As can be seen in Fig. 6, with regard to services of the sharing economy, most students opt for both the 
acquisition (housing - 74%; transportation - 63%) and the sale or donation of goods (56%) for the sharing 
services. 

 Do you prefer to rent a hotel room or a home?  Do you prefer to hire a taxi or a sharing service? 

  

Would you be able  to put your house or a room for rent on a site online? 

 
Figure 6. Respondent's preferences regarding the use of sharing services (housing and transportation). 

Contrary to the conception associated with sharing services, most students prefer to buy (69%), rather 
than rent (31%) a drill. This may be justified by the fact that it is a durable good, accessible in terms of 
price and relatively frequently used in domestic work. With regard to the acquisition of used clothes, 
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most prefer to rent (52%) since, in the case of luxury items, they are most often expensive and used 
only once (Fig. 7). 

 
Figure 7. Preference between renting or buying. 

Regarding the frequency of student participation in collaborative consumption, Fig. 8 shows that there 
is a significant proportion that never or rarely buys (49%), sells or offers free of charge (31%) used 
goods. 

  
Figure 8. Respondents' participation in collaborative consumption. 

Regarding the importance of the characteristics associated with the Circular Economy that can influence 
the choice of a sharing business, it can be seen in Fig. 9 that the most important, for more than 90% of 
the students, were “Job creation” (94%), “Decrease in costs” (92%), “Positive environmental impact” 
(91%) and “Reuse of existing resources” (91%). 

 
Figure 9. Importance of the characteristics associated with the sharing economy. 

As for the factors associated with choosing a sharing service, ten factors found in the literature were 
considered (Fig 10). Of these, students considered it determinant, in descending order, with more than 
90% of the answers, “Utility” (95%), Trust” (95%), “Quality of service” (95%) and “Cost savings” (91%). 
The utility factor, the first choice for the overwhelming majority of students, describes how the product 
meets a need [5]. The factor “Affinity with the trend” was the determinant considered important or very 
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important by the lowest number of respondents (52%). Similar results were obtained in a study which 
concluded that there are motivating factors for a greater proportion of students regarding the choice of 
using businesses, such as cost savings, service quality, utility and trust [16].  

In turn, there are others, who were considered motivating factors by a significantly smaller proportion of 
respondents, such as internet capacity, familiarity, environmental impact and smartphone capacity. In 
another study, the author found that collective consumption satisfaction is positively affected by cost 
savings, familiarity, trust and utility [19]. It seems that the intention to purchase sharing services is 
positively associated with the usefulness of the service. According to other authors, the benefits of 
collaborative consumption are emphasized in trust and access to information and, also, in the reduction 
of transaction costs [6].  

 
Figure 10. Importance of the factors associated with sharing economy services. 

With regard to the use of sharing services, there were statistically significant differences in the 
proportions between men and women regarding the bicycle sharing service (p-value = 0.031 < 0.05). 
As shown in Table 2, this service is more used by male students (23%) compared to female students 
(15%).  

Table 2. Use of sharing services by gender. 

Variable Gender 
Frequencies (%) 

p-value 
Yes No 

Bike sharing service Female 15 85 0.031* 
 Male 23 77 

Car sharing service (e.g. Zipcar)  Female 16 84 0.121 
Male 22 79 

Home sharing service (e.g. Airbnb) Female 50 50 0.612 
Male 47 53 

Ride-hailing service (e.g. Uber) Female 56 44 0.841 
 Male 57 43 

Used products purchase and sale service (e.g. OLX) Female 65 35 0.369 
Male 69 31 

* There are statistically significant differences, in the proportions, at a significance level of 5%. 
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4 CONCLUSION 
This research aimed to identify the motivations of Portuguese higher education students for the practice 
of sharing economy, and to verify if gender is a differentiator factor as for the use of shared services. In 
this context, a quantitative, cross-sectional and analytical study was developed that involved the 
collection of primary data, in a non-random way. A total of 489 valid responses were obtained. The 
students were aged between 18 and 59 years old, with an average age of 21.9 (SD = 3.3) years old, 
and the majority were female (58%).  

The results showed that the sharing economy, a business model developed from the principles of the 
circular economy, is known by most respondents (59%) and that they have recycled regularly (79%), 
reused (76%), and repaired (64%) goods. Most of the individuals have already used sharing services, 
namely, "online buying and selling service of new and used products", for example, the OLX website 
(67%), and "ride-hailing service", for example, Uber's services (56%).  

Factors such as trust, usefulness, quality of service, environmental impact, minimization of costs, 
internet capacity, and familiarity with this type of service, lead consumers to shared economy practices. 
On the other hand, it was later confirmed that the three main consumers’ motivations, which determined 
the choice of a sharing business, were the creation of employment, the positive environmental impact, 
and the possibility of reusing already existing resources.  

Finally, concerning the use of sharing services, it was concluded that gender is a differentiator factor in 
what concerns to the bicycle-sharing service (p-value = 0.031). In fact, male students (23%) used this 
service in greater proportion compared to female students (15%). 

In this study, a non-probabilistic sampling was used. Despite being easier to operationalize, it has as a 
limitation the fact that the results cannot be generalized to the entire population with statistical precision. 
In this context, for future research, it is suggested to extend this study to other professional groups, 
using a probabilistic sample in order to obtain more concrete results and with greater statistical precision.  
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LESSONS LEARNED AND REFLECTIONS FROM THE FIELD:
CHANGING A FACE-TO-FACE LITERACY TUTORING PROGRAM TO

AN ONLINE FORMAT DURING COVID-19

R. Salas

University of Nevada Reno (UNITED STATES)

Abstract

The COVID-19 pandemic, which shut down much of the United States in March 2020, wreaked havoc
across many occupations, including education. As director and instructor of a university-based tutoring
program that supports struggling kindergarten to eighth-grade readers one-on-one for an hour a week, I
was confronted with the dilemma of having to switch the tutoring program from face-to-face (f2f) to a
virtual platform. The center and tutoring program has been in existence for over 50 years. In all of those
years, not once has the center run or organized tutoring virtually or on an online platform. All materials,
books, and assessments used for tutoring are physically housed in the university's literacy center; at the
time of the COVID-19 pandemic, we had few digital resources available. The majority of the students
tutored in my section of the program's course are English Learners (EL), students who speak a home
language other than English, and most are reading a year or more below grade level. This study aims to
understand how teaching and learning were mediated by technological tools and the need to locate and
use quality digital texts and resources. As well as one educator's experience to facilitate a virtual tutoring
program.

Through an autoethnographic lens, I examine my position of duality, first as an instructor of a tutoring
program and a member of a marginalized cultural and linguistic group like many of the children we
tutored, and second as the director of a literacy center charged with locating digital resources for
approximately 40 tutors. Chang (2008) argues that autoethnography is not just a study of self but also a
study of the intricacies of the self in collaboration with others situated in a dynamic cultural context. I am
the main character of my study, with the caveat that I understand many have contributed to the data I
use to tell my story. I do not use just memory to tell my story. Data were collected from video recordings
of tutoring sessions, my researcher reflective journal, tutors' emails regarding tutoring and resources,
informal virtual meetings with tutors about tutoring, after tutoring debriefing notes with the graduate
assistant who worked with me to supervise tutoring and comments from the parents of the tutees' via
email correspondence and during a virtual family conference. The following research questions guide
this study: 1) What digital resources and structures are needed to organize and host a remote
synchronous one-on-one literacy tutoring program for students identified as English Learners (ELs) and
struggling readers? And 2) In what ways can a remote synchronous one-on-one tutoring program
facilitate active learning? 

Data were collected following a qualitative research design and analyzed through a thematic analysis
approach. The remote program was structured and approached similarly to the f2f in-person tutoring. An
implementation tutoring plan called SMART was created to assist tutors with lesson design and delivery.
SMART (Standards, Materials, Activities, Resources, Teaching) was designed to help tutors focus on the
standards, the peripheral materials on hand, online activities or strategies for instruction, digital
resources needed, and teaching tools. Preliminary findings show that remote tutoring was a practical
method for kindergarten to 8th-grade students to receive extra literacy support while still isolating during
a global pandemic.

Keywords: Virtual Tutoring, Online Instruction, Literacy, Auto-Ethnography.
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USE OF GEOMETRIC TRANSFORMATIONS FOR THE 
DEVELOPMENT OF SPATIAL PERCEPTIONS IN KINDERGARTEN 

THROUGH THE IMPLEMENTATION OF COMPETENCY-BASED 
LEARNING APPROACH 

Krasimira Dimitrova 
University “Prof. Dr. Assen Zlatarov” (BULGARIA) 

Abstract 
During preschool age, many ideas and concepts are formed which are important for the development of 
the child's personality. Orienteering within space is part of the mathematical preparation of children in 
kindergarten. This section is one of the most difficult to master. 

A specific feature of childhood is concrete – image thinking. To perceive the world around them, children 
need many examples. This paper describes the need and role of setting appropriate cognitive tasks to 
promote the development of spatial orientation of preschool children.  

The formation of spatial perceptions is carried out during the teaching of mathematics. The insufficient 
provision of resources provoked us to show that many resources can be created that are interesting for 
children and at the same time have great cognitive value. 

Practical developments about the topic are presented, which are realized in the education of students - 
future pedagogues. Various options are proposed, related to translation or transfer of an object, 
construction of objects and counting of geometric figures. The presented practical results are part of a 
study of the possibilities for applying a competency approach in kindergarten. To achieve a change in 
the educational system, the University must prepare young educators for a new way of pedagogical 
interaction. Young educators need to have a high level of digital literacy, which will help develop a variety 
of resources. 

Keywords: geometric transformations, spatial perceptions, preschool age, competence approach. 

1 INTRODUCTION  
The methodical preparation of the teacher, his/her technical skills and how he/she presents the teaching 
material plays an important role in the formation and development of the knowledge and skills of the 
preschool children. 

The application of a competency-based approach in kindergarten requires the creation of appropriate 
educational situations. They should include activities that children implement through practical activities. 

The formation of spatial perceptions is a long and difficult process. Kindergarten education should be 
based on children's existing experiences. 

A lot of research has shown that children's spatial rather than numerical abilities predict their overall 
mathematical achievement [1]. 

2 METHODOLOGY 
For the needs of the present paper, the used concepts are specified. 

Orientation in space. Orientation in space is defined as a skill, as a system of specific cognitive actions, 
as an ability. According to V. Vaneva, spatial orientation is a cognitive process that is characterized by 
different levels of complexity [2]. 

Spatial orientation has been postulated by Gelman and Williams as a core domain, for which 
competencies, including the ability to seek out pertinent information and certain interpretations of 
ambiguous information actively and selectively, are present from birth [3]. It is regarded as one of the 
important components of spatial ability that determines our ability to navigate from place to place, identify 
an object moving towards us, estimate quantities, understand drawings and charts, and compose 
various items [4]. 
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Spatial representations. The concept of spatial representations in terms of content is complex and 
includes knowledge of: 

• Geometric shapes - getting acquainted with different geometric figures, what are they, 
recognizing, defining their elements, studying some of their properties, solving geometric 
problems related to practice. 

• Spatial relations - in the study of geometric and other objects is determined by their position, 
relationships, directions, etc. 

• Measurement of quantities - acquisition of knowledge and skills for measuring quantities, 
acquaintance with relevant units of measurement and measuring tools. 

Geometric transformations. In preschool age, simple geometric transformations are applied - rotation, 
displacement (translation), symmetry (reflection). Scaling, pulling, and tilting are less commonly used, 
but they are also suitable for children at the end of the specified age period. 

Geometric transformations involve making a change over a figure or object. For kindergarten are used 
both the geometric figures, intended to be studied in the period and several other figures, objects. 
Appropriate exercises can successfully develop spatial and abstract thinking, the creativity of preschool 
children. 

This article describes experimental work with students, future teachers in kindergarten in the academic 
year 2019-2020 and 2020-2021. The purpose of the activities is to increase and deepen the knowledge 
of future teachers. Parallel education is conducted in terms of mathematical knowledge and digital 
competencies. On this basis, resources are created that can be offered for use in practice. 

The activities go through several stages: 

- Stage 1. Methodical preparation for the formation of spatial ideas in preschool age 
- Stage 2. Technological preparation for increasing digital competencies 
- Stage 3. Creation of educational resources 
- Stage 4. Testing and correction of the models. 

The following five types of transformations are mainly used in the creation of educational resources. 
They are determined by the way the image changes. The described transformations are suitable for 
creating educational tasks and exercises for children in the considered period, using mainly the first 
three. 

1 Move the image without changing anything in it - the shape, size and orientation remain the same 
(translation). 

2 Rotation - the image/object is rotated by a certain degree and according to a certain rule. When 
working with children, it is necessary to note the rotation and change in the object. The rotation 
must be introduced into a certain system, starting from an object with a certain mark and gradually 
moving to a figure. 

3 Symmetry (reflection, mirror) - the image is turned relative to a symmetrical line (mirror line). The 
new image can be called a mirror image. 

4 Expansion - the size of the image is expanded or reduced without changing its shape. 
5 Moved reflection - a double transformation is performed: first symmetry is performed, and then 

translation, which produces the final image. 

When doing tasks related to translation, the figures and objects should be simple. They should not make 
children feel like they can’t complete the task. In pre-school age, it is appropriate for the images 
proposed for relocation to be arranged in a grid of squares. 

3 RESULTS 
The created exercises related to translation are of two types - by filling a square (Fig. 1) and by drawing 
along the contour of the square (Fig. 2). It is recommended to have a sufficient number of "points" that 
determine the parameters of the object to be moved. 
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Figure 1. Translation - a task with filling a square. 

 
Figure 2. Translation - a task with drawing and tracing. 

The exercises that involve filling in a square are graded in complexity. Initially, they are on one row (Fig. 
3). These tasks are of the "rows" type. 

 
Figure 3. Translation - task rows - one line. 

Gradually the rows are increasing (Fig. 4) to reach the transfer of images (Fig. 5). 

 
Figure 4. Translation - task rows - more than one line. 

The tasks for the children are related to an invitation to draw the same rug, scarf, etc. 

 
Figure 5. Translation - the task of transferring an image by filling a square. 

Translation exercises include knowledge of counting and measuring. Each exercise solves more than 
one educational task - counting, measuring, geometric figures, spatial perceptions. The work on 
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translation exercises also achieves the development of the small muscles of the arm, hand-eye 
coordination and several other skills and personal qualities. 

Exercises related to rotation develop not only spatial thinking but also logic. The main types of exercises 
are "clockwise" and "dice" (Fig. 6). 

 
Figure 6. Rotation - dice task. 

When offering symmetry exercises, working on a square grid is also particularly appropriate. The 
symmetry is usually linear, with the line clearly defined and visible to children. Again, both types are 
used - filling a square (Fig. 7) and drawing (Fig. 8). 

 
Figure 7. Symmetry - a task with filling a square. 

 
Figure 8. Symmetry - a task with tracing and drawing. 

Tasks related to expansion and displaced reflection should be given when children have mastered the 
first three types of geometric transformations. The displaced reflection is formed starting with objects 
that the child moves, and then moving on to a two-dimensional space - a sheet, a board (Fig. 9). To 
distinguish the individual figures, the requirement to change the colour of each of the geometric 
transformations can be set. In the example shown in Figure 9, the yellow image is the result of 
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rotation, and the green is the result - the displaced reflection. For children to know exactly where to 
move the reflection, there must be a mark or a precise indication. 

 
Figure 9. Moved reflection - two-dimensional space. 

4 CONCLUSIONS 
Transformations can be very entertaining and desired by children. The pedagogue has a key role to play 
in this. To do this, the teacher needs to know the different ways in which the figures can be transformed. 
An important condition is that the proposed figures and objects for geometric transformations are tied to 
a plot and a situation is created in front of the children in which they are involved and feel the need to 
perform the specified action. 
Successful propaedeutic activity related to geometric transformations will lead to their mastering in 
school and preparation for more complex mathematical knowledge regarding [5]: 

- Geometric transformations help students to experience and work on complex mathematical 
concepts, such as functions; 

- To consider mathematics as an integrative discipline; 
- Enriching perceptions regarding high-level thinking activities. 
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Abstract 
The teaching process, in any kind of education program, must include a motivational component that 
stimulates the interest of the target groups to which it is addressed. If at younger ages the motivation in 
the act of learning is predominantly one of coercion from the parents, by limiting the child's access to 
some activities that he wants (for example, watching his favourite cartoon, favourite artist's show, etc.), 
at older ages and, especially in higher education, the intrinsic motivational component, given by the 
individual's own desire, should be the most important. 

Most of the time, the students' interest in teaching process can diminish over the years of study, the 
enthusiasm characteristic of any beginning being gradually blurred by some aspects related to the 
university proposal, either in terms of the quality of endowments and activities or the didactic act in itself, 
either by subjective assessment of students, or combined, as is often the case. 

An objective and transparent evaluation of the students is one of the most important pillars in maintaining 
a fair-play competitiveness and in motivating them to increase performance. An objective assessment 
gives to the students' confidence in their own values. It gives trust in the future by outlining a fair society, 
which objectively appreciates the work and effort done. It gives to the future employers the opportunity 
to choose potential employees from a properly formed, correctly assessed nursery and whose hierarchy 
corresponds to the nature and volume of information and the quality of the skills acquired. 

The aim of this study is to debate, using personal considerations associated with the study of literature, 
the importance of objective assessments in developing correct competitiveness, through the cognitive-
emotional implications they may have on the recipients of the teaching act, the students. 

Keywords: hierarchy, principles, motivation, healthy society. 

1 INTRODUCTION  
The information gaining during the didactic process represents an important step towards its application 
in practice and technical development of the society of which we are a part [1]. The individual training 
process is based on a self-taught component, ensured by the motivation, conscientiousness and 
perseverance of the targeted person, and a pedagogical one, of teaching the information and evaluating 
the way in which it was acquired. The differentiated emphasis on any of the two pedagogical components 
creates an imbalance in the training of people, both as specialists but also as emotional individuals of 
the society they belong to. The evaluation process is unreasonable without the one of teaching and 
discussing the information during the courses, seminaries or practical applications, and the one of 
teaching is without finality in the absence of evaluation the way of acquiring the information and the 
eventual implementation of it in practice, as it happens in Veterinary Medicine.  

Students' evaluations in an objective way has special implications. Thus, a correct competitiveness born 
through an objective evaluation removes personal frustrations and the lack of trust in human values. In 
fact, the competition itself was created and used as the most important method for outliving of 
individuals, organizations and even society, being a component of the human nature [2]. 

In this context, the aim of this paper is to debate the importance of objective evaluations in higher 
education and not only, as an essential strategy for developing of a competent and emotionally healthy 
human society. 
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2 METHODOLOGY 
This study is based on personal considerations for the subject matter, associated with the study of 
references with scientific significance. 

3 RESULTS 

3.1 The emotional involvement of the teacher - the key to success of the 
teaching act 

No matter the level of education was followed, the educational act itself is based, in our opinion, on three 
essential components, namely: (i) that of teaching the information, (ii) its acquisition by the recipients 
and (iii) the evaluation by a competent person in field of the level and extent to which the information 
has been acquired. Therefore, the success of schooling depends both on what is offered to the student 
and on how he wants and is able to use the information received, and subsequently turn it into practical 
skills and abilities. 
We could say that the two components are the same important but, considering the maturity of the 
educational system and of the teacher who is prepared and designated to provide the information, the 
emphasis could be diverted to the role of school in guiding the student to find himself in the chosen own 
educational pathway. 
Undoubtedly, as we presented in a previous report [3], many factors can affect the course of the 
educational process, both by motivating, but especially demotivating the teacher. First of all, the debate 
started with the question "Although it is desirable, do the best graduates always choose to become 
teachers?" And the answers found were complex. Many times, a good graduate may consider that he 
does not have enough vocation to be teacher, or he may consider himself too technical and, therefore, 
he will want to capitalize the gained information directly in practice. In addition, the economic aspect 
should not be omitted, as in most cases the wages of a competent graduate in the economic 
environment of private companies can exceed the level of teacher remuneration, which becomes 
competitive only in the middle and the long period of career development. Although finding less 
exceptional graduates among teachers could be considered one of the most acute problems of the 
education system, in reality and especially based on personal observations and beliefs, if they find 
motivational resources and can allocate time for their training and schooling, they will be able to achieve 
even amazing results in their teaching activity. 
The emotional side of each individual can make a significant impact on his professional activity [4]. This 
aspect is valid for any profession, especially in the case of teachers, which is considered a profession 
that requires vocation, grace, and talent. Emotional involvement, desire to do, the love for what you do, 
for the people you work with, significantly influence the openness to receive and to understand the 
information by the students or by who is the recipient of the teaching process. Otherwise, the information 
delivered becomes abstract, unattractive and out of student desire assimilated, at most, from the 
obligation to pass an exam. 
In essence, throughout his career, the teacher must find the motivation to be completely involved. The 
motivation must come from the deep of each teacher, from his consciousness, without being disturbed 
by financial demotivational factors, especially at the beginning of career, difficulties in evolving on a 
professional scale and maybe from any other factors. On the other hand, motivational factors, such as 
the job stability, the pleasant working conditions or the balance between professional and personal life, 
should not induce comfort in which, regardless of involvement and results in work, life goes on and 
nothing can affect it. On the contrary, these last listed factors could contribute to ensuring a stability 
proper to the full involvement in everything that represents the teaching activity. 

3.2 A simple monologue or an extended discussion? 
As often can happen, a consistent volume of information, mostly comparable to that of debates between 
senior specialists, is taught to students as a simple monologue. The ideas follow one another, the 
information gathers and a moment of inattention on the part of the student can determine the 
misunderstanding of the later exposed content and, in this way, the fragmented acquisition, sometimes 
with gaps, of the presented information. Of course, this can happen to all teachers, especially when the 
amount of information needed to be taught in a limited time is consistent. In this case, it can be 
considered the student's duty to resume in his individual studies the content taught and to choose to 
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approach the teacher later for further discussions and clarifications. Undoubtedly, this time, the teacher's 
participation should be mandatory, both professionally speaking, but especially ethically, of 
interpersonal relationships. 

However, not a few times, maybe we found the presentation of information in the form of a simple 
monologue and without much availability from the teacher to answer, neither in class, nor in subsequent 
approaches. Such an approach, offensive to the teacher status, is subsequently discouraging to the 
learner. He may feel neglected, unimportant and later discouraged from asking questions, from 
becoming curious to clarify some issues. Thus, some frustrations are usually developed that will be 
found in other aspects of the daily life. In the most pessimistic alternatives, some unclear information 
aspects could even lead to fail the exam and, why not, to dropping out of school at some point. 
Therefore, the teacher has a great responsibility during the educational process, taking into account the 
fragility and emotional immaturity of some students. 

The teacher's openness to interactivity can change many aspects of the teaching-acquiring and 
information acquisition equation [5, 6]. The teacher must be aware that, first of all, the information must 
be delivered to the student very well understood by himself, to find a way to systematize effectively, to 
deliver it in a gradually difficult manner, with permanently requirement to clarify the ambiguities that may 
appear along the way. Of course, their clarification can only be done through dialogue, communication, 
motivation to involve students, by presenting information as something attractive, as a "wow" of the 
generation to which it is addressed. 

3.3 Accepting information, understanding, and mastering it  
For the success of the teaching process, the dedication, motivation and unilateral action, only on the 
part of the teacher, are insufficient and even inefficient, in their absence on the part of the student. As 
already was mentioned, the experienced teacher should find that means to be permanently motivated 
and the same, to motivate the student to choose and develop the right career pathway. 
No matter how extensive the teacher's actions are, the lack of involvement of the student will certainly 
lead to his professional failure. And in the case of students, the demotivational factors in participating in 
and taking over the teaching act can be multiple. Starting from the personal ones, which can be related 
to the family situation, the precarious financial status, the vicious entourage, they can reach those 
related to the education system, the attractiveness of the academic offer, the interpersonal relationships 
developed in the academic environment, and even the behaviour of didactic staff. The importance of 
emotions and how they are managed in the school context is also well documented for sensitive 
situations of younger individuals than students [7].   
Social projects are developed all over the world to prevent school dropouts. Usually, school dropouts 
take place in the first years of college and the projects themselves refer to various forms of mutual aid, 
such as providing electronic devices (computers, computer tablets, etc.) that are recognized to be useful 
in the process of documentation and learning [1], by offering discounts or bonuses to various university 
services, including campus accommodation, or even the possibility of social scholarships in programs 
in which students are actively involved in various activities specific to the student life. In the same way, 
schooling projects are carried out with a view to gaining new skills that will help the future graduate to 
enter the labor market easier (for example, training courses in entrepreneurship, PC operating courses, 
language courses, etc.). 
The acceptance of information by the learner is the starting point of knowledge. The process of 
acceptance requires desire, motivation, and curiosity to find out. Once accepted, the information must 
be firstly understood, and here, the essential role is played by the teacher who, through his experience, 
must ensure a clear content to the subjects taught. The understanding of the information is, without any 
doubt, in close connection with the cognitive abilities of the student, with the interest shown and the 
knowledge acquired in the previous years of training and which now offers the possibility of new 
informational connections. The accepted and understood information is now mastered to be returned 
for evaluation to the competent examiner and to be subsequently applied in practice. 

3.4 Demotivating the student through subjective evaluations  
One of the less recognized demotivational factors in the higher education system, and not only, is the 
subjective evaluation of the learner. Within each university, each matter or subject taught chooses the 
method which is considered most appropriate in the evaluation of the students. The forms of evaluation 
by oral or written examination of the theoretical information are common, and depending on the specifics 
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of the institution, to these can be added an examination of the acquired practical competences, as it 
happens in Veterinary Medicine. 

Regardless of the form chosen, the subjectivism of the evaluation is demotivating for each student. He 
often makes comparisons between himself knowledges and those of the other colleagues, and the 
inequity in the evaluation process causes frustrations in his relations with them, in his relations with 
teachers and can even demotivate him in his desire for further involvement in the teaching process. 

From personal experience, no matter how low is the grade obtained after taking an exam, the student 
accepts it more easily if it is justified, even on the basis of a correction scale. In the current Bologna 
system adopted in higher education in Romania [8, 9], special attention is paid to the student's activity 
during the semester. The head of the course (subject taught) is free to choose the share in the final 
grade of the grades obtained in the activities during the semester (involvement in practical works, 
knowledge tests, etc.), the difference being represented by the grade obtained in the final test, from the 
exams' session. 

Regardless the form of students' evaluation or if the evaluation takes place during the semester or in 
the exams' session, it is important that the teacher would demonstrate good professionalism, thorough 
knowledge of the information required to verify his student, the using of a transparent form of evaluation, 
without any possibilities of fraud. He will send to his students in due time the entrance exam grades and, 
in real time, the correction scale of the test given to verify the knowledge. The results obtained will be 
presented in a transparent manner, with the possibility of discussing them with the examined students, 
for each case in part if required. 

All these mean evidences of professionalism, transparency, capacity for objective evaluation, give 
confidence to the examined students in a correct and honest evaluation system. In fact, such a 
transparent, fair and honest mechanism will undoubtedly lead to an increase in fair competitiveness 
among students, the teacher being, in fact, the guarantor of the correctness of this set of actions. 

Under the conditions of an objective examination, the hierarchy of values established at the end of a 
semester / academic year / cycle of education is a pertinent, correct one and which reflects the reality. 
It can be used, both by students and graduates, for a more accurate assessment of their own value in 
the context of the group they belong to or have been part of and, why not, even by employers interested 
in recruiting well-trained graduates whose value was confirmed by an objective, fair and transparent 
education system. Undoubtedly, all of these will contribute to a sustainable development of society, 
significantly reducing imposture and intellectual upstartism. 

In conclusion, the correctness of the teacher in evaluating his students will determine the achievement 
of a healthy human resource from an emotional and intellectual point of view, with self-confidence, 
related to a clear system of values. It will determine a healthy society, built on true principles of values, 
which will be perpetuated for future generations. 

4 CONCLUSIONS 
The objective evaluation of students is an essential condition in a modern education system based on 
respect for people. This requires both professional skills and human ethical principles on the part of the 
teacher and the results can be impressive in the terms of students' confidence in themselves, in teaching 
system, and even in society. Moreover, a higher human resource with a better level of professionalism 
can thus be ensured, this being at the objective of future employers to increase the performance of their 
companies. 
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CREATIVITY AND SPATIAL SKILLS IN SOLID GEOMETRY AND 
PLANE GEOMETRY IN PRIMARY SCHOOLS 

M. Kmetová, Z. Nagyová-Lehocká, T. Szabó 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Nowadays, we are moving more and more away from the verbal to the visual perception of the world 
and this trend is inevitably reflected in the innovation of teaching resources at all levels of education. A 
child’s cognitive potential cannot be fully developed without the support of school education, so 
motivating solid geometric lessons is becoming increasingly important. Training in solid geometry 
problem solving has wide connections also with visual art and perception of space around us, thus it 
creates a substantial basis for constructing and transforming visual mental images. Our research 
focuses on this broad connection using different creative working environments for achieving a higher 
level of spatial skills in 10-11-year old children. In the article, we analyse the relationship between the 
performance of pupils in solid geometry problems and in tasks reduced into plane geometry problems. 
The pre-testing of 65 pupils from 3 primary schools took place at the beginning of the school year 
2019/20 with an international standardised test for creative thinking and a spatial skill test for 5th grade. 
During the experiment, the geometric working environment was gradually widened from a two-
dimensional plane to a three-dimensional space. Students created geometric patterns according to 
given rules from flat solids (solve a plane geometry problem by manipulation), then reduced a spatial 
problem into a plane problem by projection (using top view and side view), and finally, they dealt with a 
mental rotation problem in space. During the research, we combined different methods, specifically 
observation, semi-structured interview, and action research. The evaluation contains a global 
comparison as well as an analysis of students´ individual results. 

Keywords: creative thinking, problem-solving, spatial skills, solid geometry, primary education, geometry 
teaching. 

1 INTRODUCTION 
Geometry always relied on abstraction and it goes hand in hand with visual images of such abstract 
concepts as point, line, plane, and their parts. Geometry is connected with visualisation inseparably. 
Israel Gelfand, who is considered to be one of the greatest mathematicians of the 20th century, believed 
that “Geometry is the simplest model of spatial relationships in the world. Studying geometry will help 
students visualise objects and shapes on the plane and in space, and help them develop an intuitive 
understanding about how they change if they are moved” [1]. Rather than make students memorise 
theorems and practice logic, we want to raise students’ interest in the subject and teach them skills such 
as geometrical vision, imagination, and creativity. Training in solid geometry problem solving has wide 
connections also with visual art and perception of space around us, thus it creates a substantial basis 
for constructing and transforming visual mental images. Our research project is an interdisciplinary study 
program, aimed to implement a new, internationally recognised educational model: STEAM (Science, 
Technology, Education, Arts and Mathematics) in the disciplines of Informatics, Mathematics and Visual 
Arts for the fifth and sixth grades of primary school. The curricular modules are based on practical social 
requirements of everyday life situations. Our goal is to develop subskills as spatial imagination, cognitive 
processes concerning shifts between two- and three-dimensional visual representations (this specific 
part of the research was published in [2]), traditional and digital spatial representations, and improve 
cognitive capacities of primary school students. The central objective of the project is the improvement 
of practical skill set of young people. We used very different working environments for that purpose. A 
wide range of suitable motivational activities in geometry are also described in [3] and [4]. Here, we 
describe some activities related to the subject of informatics too. We analyse the relationship between 
the performance of pupils in solid geometry problems and in tasks reduced into plane geometry 
problems. 
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2 METHODOLOGY 
Our research focuses on the wide connection between visual art and perception of space around us. 
During the research we use different creative working environments to achieve a higher level of spatial 
skills in 10-11-year old children. In this chapter, we introduce the working environments with an 
illustration of concrete tasks. Within mathematical development programs, we aimed to explore 
mathematical spatial relationships. We encouraged students to perform visual analysis and perceive the 
spatial position of specific objects to recognise similarities and differences between the objects. 
However, the implementation of the development programs was significantly hampered by the epidemic 
situation. As the students solved the tasks at home due to the pandemic, we discovered the diversity of 
students’ creativity even more in these task solutions. In the following, we present some of our task 
suggestions, where students gained experience through a combination of manipulations with planar 
shapes and later with spatial shapes. Activity sessions were held online as part of math classes.  

2.1 Tangram  
The Tangram puzzle [2, 4] presents specific mathematical concepts in teaching geometry, encouraging 
children’s observational skills development, imagination, shape analysis, creativity, and logical thinking. 
Creating independent work and interpreting and analysing others´ work can develop creativity. The 
Tangram puzzle is one of the significant ways to develop geometric spatial thinking. Another goal is to 
develop conscious perception and attention. It allows one to work individually and in pairs. This specific 
puzzle was utterly unknown to the kids. Therefore, explaining the rules took some time. The tasks mainly 
were about manipulation based on instructions. There were 10 tasks, here are some of them.  

Task number 2: Use the square and the two triangles to form shapes where you fit together sides of 
equal length. Find all the solutions and determine their properties: by the perimeter, angles, and parallel 
sides. 
Task number 3: Feel free to create a picture using every piece of the Tangram! 
Of these, the free creation was the most interesting for the children because they enjoyed to create 
unique and imaginative solutions (see Figure 1).  
Task number 4: Using the two biggest triangles, the middle and the two smallest triangles, set out two 
rectangles of different perimeters. Are their areas the same? 

            
Figure 1. Students’ solutions to the third task. 

2.2 Top view, front view 
In the activity Top view, front view, the students had to decide about the possible mutual position of 
figures on the game board, if the order of the figures was given as they can see in front view. For 
illustration, we give one typical task from this series.  

In the following picture, we see a group of figures as if we were looking at the game board from the front 
(see Figure 2).  

 
Figure 2. The position of figures - front view. 
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On which of the game boards shown below (Figure 3) from top view does this group of pieces stand?  

 
Figure 3. Possibilities for the top view. 

This activity teaches the students to connect the front view and the top view of the game board and 
represents a next step toward the spatial geometry in comparison to the previous activity when the 
Tangram pieces moved only on the surface of the table creating a plane image.  

2.3 City 
The development program called City aimed to explore spatial connections. To name spatial shapes, 
recognising the position of an object, related to the person perceiving the object. In the preparatory 
phase, the students had to get acquainted with the buildings and features of their city. First, they 
discussed the geometrical properties and characteristics of the buildings and the map of their city. Then, 
they listed what kind of buildings there were in their city, and after that, everyone tried to build a building. 
Finally, some built the city, some built one of the buildings (see Figure 4).  

    
Figure 4. Bridge in Gúta, Slovakia, the longest timber-framed bridge in Europe. 

Due to the epidemic situation, the children had to solve the city’s construction or specific buildings they 
were planning with the help of available tools. The purpose of constructing the city and the buildings 
was to build the spatial shapes, observe the properties of the objects (how many peaks and edges there 
are), practise the individual views, and observe the proportions and spatial relations. The students used 
a wide range of tools very creatively and ingeniously: plasticine (Play-Doh), matches, boxes, Lego, 
paper (see Figure 5). Objects were also created with the help of the Minecraft computer program (see 
Figure 6). 
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Figure 5. Cityscape.  

   
Figure 6. Computer solutions. 

2.4 Cubes 
The primary goal of the Cubes program was to apply students´ knowledge of geometry in practice. 
Students first recalled their knowledge and experience with cubes and cube structures, followed by the 
solution of the tasks. We have given some typical tasks for illustration. 

Task number 2: Let us build a shape based on a drawing! Build a shape of the subsequent or similar 
difficulty (no matter the colour). How many floors does the building have? (See Figure 7.) 

        
Figure 7. Construction based on drawing. 

Task number 4: Create any structure/building then cover it and ask your classmate to build it from memory.  

The students ran into a minor difficulty here because not everyone had cubes at home. Thus, some 
solved the tasks with Lego, some cube-shaped tools or the Leocad computer program (see Figure 8).  
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Figure 8. Solutions with Lego and a computer program. 

2.5 Informatics 
The development of spatial ability was also supported within the informatics classes; to do so, we tried 
to create tasks according to the Slovak state education program [5]. The program requires children to 
be familiar with specific editor software for creating and editing images and with the software’s tools at 
the end of 6th grade. Of course, the well-known Paint software is most often included in education. 
Based on this, we thought that we could also use Paint 3D software to achieve the following goals: 

• The student can save the work created in the program as a project and then open and edit it. 

• The student can save his/her work as an image and animation. 
• The student can use simple tools: drawing/painting tools, plane shapes, spatial shapes, text, and 

a 3D library. 

• The student can selectively choose, copy and paste, cut and delete items. 
• The student can fit the items together correctly. 

• The student can move and mirror the items. 

• The student can re-colour the items. 
• The student can group the items. 

The activity in 3D Paint was divided into three tasks: 

1 Introduction: Introduction to 3D Paint environment. Students insert different items, colours, move 
and rotate them. Next, they try out the save options. They also learn about the 3D drawing of lines 
(3D doodle). Finally, they fit two shapes together at a spatially predetermined location. 

2 „Chair”: Make a simple chair model that at least the seat of which has a different colour to the rest 
of the chair. Follow the plan below: 4 feet and seat, backrest, armrest. 

3 „Jurassic Park”: Our task is to model a primaeval park. There should be at least two different 
prehistoric wild animals in the park. Models of these animals can be found in the 3D library. The 
Park has a lake and at least one tree. The entrance to the park is marked with a sign labelled 
Jurassic Park. 

The correct solution of the tasks (Figures 9 and 10) did not go smoothly for all students; fitting the parts 
appropriately caused most of the problems (Figure 11). 
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Figure 9. The “Jurassic Park” task – a students´ solution. 

  
Figure 10. The “Chair” task – a correct solution. Figure 11. The “Chair” task - a wrong solution. 

Within the second activity, we used a web application developed by us named “Cubes”. The Cubes web 
application contains tasks based on 3D computer modelling. In the tasks, students have the opportunity 
to examine the spatial shapes with a black background (Shape A, see on the left side of figure 11), as 
they can be rotated or zoomed in/out. Shape A consists of unit cubes of different colours; the colours 
have no special meaning; they only help determine the structure of Shape A. The students´ task is to 
find the appropriate additional spatial shape for shape A to get a 3×3×3 cube. In solving these tasks, 
students can use the following algorithm: 

• The student counts how many unit cubes are missing to complete Shape A, 

• The student narrows the range of possible correct answers based on the number of missing unit 
cubes, 

• The student determines the correct solution based on the remaining possible answers, i.e. the 
mental rotation of these shapes and the manipulation of Shape A. 

Of course, the student can also choose an alternative method (algorithm) during the solution. With this 
activity, we want to achieve the following goals: 

- The student can apply an algorithm to find a solution. 
- The student can analyse the structure of a spatial shape consisting of unit cubes. 
- The student develops his/her spatial abilities. 

Students solve five increasingly difficult tasks. Four possible answers are offered for each task (see the 
example on the right side of Figure 12). The web application is responsive, i.e. it works not only on 
computers but also on devices with a smaller display (mobile, tablet). 
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Figure 12. The „Cubes” web application. 

3 RESULTS 
The Tangram tasks were perceived by children as plane geometry tasks. However, the manipulation 
with Tangram pieces happens in the space. The Tangram pieces represent plane figures for children, 
however, the question posed in [2] “How thin does a coin have to be to represent a circle in the plane, 
and how thick does a coin have to be to represent a cylinder?” is legitimate.  This way, the Tangram 
tasks represent a transition from plane geometry to solid geometry.  

Characterising the city’s buildings, on the one hand, it turned out that the children had a surprising 
amount of geometric knowledge, and on the other hand, in discussing this task, they became aware of 
how often mathematics is present in reality around us.  During the solving of the tasks, different views 
were also practised. The students drew the floor plans of the buildings and the top view of the buildings, 
which of course were the same. It was clarified that we only distinguish three views: the top view, the 
front view, and the side view. They realised that drawing the building around could help them draw the 
views. Practising a comparison and application of the top view and front view of objects was the aim of 
the second package (named Top view, front view) of exercises. The Cubes tasks were the closest to 
usual school solid geometry exercises, they served to deepen the knowledge acquired earlier.  

The Informatics problems required the application of solid geometry knowledge in combination with 
computer science skills. The students could show their creativity in the Jurassic Park task by picturing 
a digital 3D model of their imagination of spatial relations among the individual elements. The Chair task 
required more precise work in space focusing on details, the parts of the chair had to fit together. The 
Cubes application showed to be the most demanding problem in this package. Only 20% of the students 
were able to find the right answer by mental rotation of given parts and put them together appropriately. 

4 CONCLUSIONS 
Creativity, according to Guildford´s model (his theory of creativity is described in [6] and [7]), consists of 
the following aspects: fluency, flexibility, originality, and elaboration. Fluency means the number of 
meaningful ideas given in a short time. Flexibility means the ability to see a variety of different 
perspectives. Originality is the ability to think in unusual ways to generate new ideas and approaches 
used in problem-solving. Elaboration is the ability to imagine and explain something in detail.  

As we described earlier, the students solved problems gradually beginning with plane problems, then 
following by finding the relation between views, creating models of building in space, and distributing 
objects in space. During that work, they showed fluency and flexibility in plane geometry (in the Tangram 
tasks), originality in using different tools for the creation of cityscape and arranging the Jurassic Park 
landscape, and elaboration in Top view, front view tasks, and in digital chair construction task.  

Following the individual performance of the participating students, we can conclude that there are 
significant connections between the quality of results of different plane geometry and solid geometry 
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problems solved by individual students. Unfortunately, we could not conclude all the planned 
observations and interviews with the students during the Covid-19 pandemic restrictions. However, the 
analysis of students´ individual results shows that if the student performed well in the entrance spatial 
skill test then he/she was able to create more original 2D Tangram pictures and in the vast majority also 
had a better result in mental rotation problems. 
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V. Švrčinová, J. Malach, R. Štěpánek, S. Slovák, P. Dostál 
University of Ostrava (CZECH REPUBLIC) 

Abstract 
Framework Education Programme (FEP) for the field of education 23-41-M/01 Engineering issued by 
the Ministry of Education, Youth and Sports was the subject of research on the beginning of 2021 within 
the project of the Technology Agency of the Czech Republic entitled Education in engineering fields and 
its optimization for labor market needs. The main researchers are academic staff of the Faculty of 
Education of the University of Ostrava and the application partner is the National Engineering Cluster 
(NEC) - its members are also secondary engineering schools and a number of engineering companies. 
The aim of this paper is to present partial results from the analysis of the curriculum and the analysis of 
the educational conditions of secondary schools of engineering. The analysis of curricular documents 
aimed to collect and process qualified opinions of teachers of this field on the educational areas listed 
in the FEP, specifically on: opinion on the benefit of educational areas to achieving two professional 
qualifications according to NEC, their benefit to possible further studies at high schools and universities; 
the knowledge and skills of graduates, which are required by engineering practice; finding out the 
popularity of educational areas from the students point of view. Analysis of educational conditions 
focused on e.g. digital technologies equipment, personal, financial or legislative conditions was also 
performed and described in this paper. 

Keywords: curriculum, digital technologies, engineering, Framework Education Programme, secondary 
engineering schools. 

1 INTRODUCTION  
In the Czech Republic, the school curriculum is designed as a two-level curriculum. The state, through 
the Ministry of Education, Youth and Sports, issues Framework Educational Programs (FEP) on the 
basis of which schools are obliged by law to develop their own School educational programs (SEP), 
which take into account their conditions for its implementation and the requirements of its stakeholders, 
especially employers and their representations (unions, guilds, clusters, chambers of commerce, etc.). 
The aim of the FEP is the further development of pupils key competencies, it also focuses on the 
formation of general competence and professional competence [1]. 

Framework Educational Programmes are: 

• Obligatory documents for all schools that are obliged to respect it and develop it into their school 
curricula; 

• State-issued pedagogical (curricular) documents that define obligatory requirements for 
education in individual levels and fields of education, i.e. In particular, the content of  education, 
the learning outcomes that the pupil is expected to achieve at the end of his/her studies, the basic 
conditions for the implementation of education and the rules for the creation of school educational 
programmes; 

• Open document that will be upgraded after a certain period of validity or as needed; 

• Publicly accessible documents for the educational and non-educational public. 

By studying the field of Mechanical Engineering (23-41-M/01 Mechanical engineering), students can 
graduate and obtain two full professional qualifications in accordance with the National Qualifications 
Framework: mechanical engineer designer (23-104-M) and mechanical engineer technologist (23-105-M). 

The concept of Industry 4.0 is based on the creation of fully-integrated, automated and constantly 
optimised means of production. Such factories will produce “smart products” which will be unequivocally 
identified and localised, will know their history and current state but also alternative ways to create the 
final product. These characteristics of Industry 4.0 must be reflected in the content and processes of 
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education at all levels of schools, as they will be a condition for success in further levels of education or 
they are required by future employers [2, 3, 4]. Many industrialized countries also have already begun 
with adapting their industrial infrastructure to meet the requirements of the Industry 4.0 vision [4]. 

The definition of curricular content is closely connected with the goals that the given social formation 
sets with regard to the existential conditions and the needs of its further development. The feeling that 
a new curriculum is needed from time to time becomes relentless. The first step in the analysis focused 
on the issue of the relationship between visions of curricular policy and the reality perceived by the 
actors of school education consists in the analysis of educational policy documents, based on this 
analysis we are able to identify weaknesses and strengths. There are several interesting professional 
resources where we can look for questions on how to analyze the curriculum. [5] deals with issues of 
curriculum analysis and education for sustainable development in Iceland, interesting informations is 
also possible to find in [6], where curriculum analysis and design, implementation, and validation of a 
STEAM project through educational robotics in primary education is desribed. [7] aimed at question how 
countries should organize and design their VET (vocational education and training) curricula so that their 
youth make a smooth transition from education to employment. 

Quality of education should also be built on ensuring adequate educational conditions. According to the 
Czech School Inspectorate, an ever-improving level can be seen in the area of spatial and material 
provision of the educational process in secondary schools. The management of most of the evaluated 
schools makes appropriate efforts to ensure optimal spatial and material conditions and their efficient 
use. The condition requiring improvement was found in 12.5 % of secondary vocational schools. 
Deficiencies were identified in only 1.1 % of schools, the obstacle was most often unsatisfactory 
condition of specialized classrooms, laboratories, gyms and other used sports fields. Speaking about 
financial conditions the share of expenditure on Czech secondary education in total public expenditure 
on education in 2019 was 19.3 % [8]. According to OECD on average across countries, expenditure on 
educational institutions amounted to approximately USD 9 300 per student at pre-primary level; USD 10 
500 at primary, secondary and post-secondary non tertiary level; and USD 17 100 at tertiary level [9] 
The public sector funds 90 % of total expenditure on primary and secondary institutions on average, 
often compulsory in most OECD countries.  

In the area of personal conditions principals of Czech secondary schools achieved the highest education 
most often in master's degree programs, then in doctoral degree programs. We are seeing a negative 
trend in the aging of secondary school principals related to the lack of interest of young teachers in 
leadership positions. The average age of principals at secondary vocational schools increased to 56, 
while principals with pedagogical experience over 21 formed the vast majority in secondary schools 
(secondary vocational schools 73 %) [8]. According to OECD there are relatively few young teachers 
(under the age of 30), and the proportion decreases with the level of education. Young teachers make 
up 12 % of the teaching population in primary education, 11 % in lower secondary education and only 8 
% in upper secondary education, on average across OECD countries [9]. In the area of further education 
of Czech pedagogical staff, the principals paid the greatest attention to further professional growth, with 
the legislative area, the organizational management of the school and the management of the 
pedagogical process itself at the forefront. On the contrary, teaching in a multicultural or multilingual 
environment, together with educational counseling, is in the disinterest of secondary school principals. 
In secondary vocational schools, teachers have greater problems with professional qualifications, 
especially in the field of vocational subjects and practical training; shortcomings are also reported in the 
active development of their professional development. The recruitment of new professionally qualified 
teachers of vocational subjects and teachers of vocational training in technical fields of education, 
especially in engineering, electrical engineering and construction, is also a persistent problem. The trend 
of aging also prevails in the teaching staff, the average age of teachers of vocational subjects is 49.4 
years and teachers of practical teaching 49.3 years. Continuing tendencies can also be seen in the area 
of constant lack of interest of graduates of pedagogical faculties in the teaching profession, so principals 
are forced to keep pedagogues of retirement age in the pedagogical staff or to accept pedagogical staff 
without professional qualifications [8]. 

2 METHODOLOGY 
The article aims to present the current state of implementation of education at secondary vocational schools.  

The preparatory and testing phase took place as a subject of the project activity entitled Education in 
engineering fields and its optimization for labor market needs. The project is based on the analysis of the 
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current situation in the field of technical education and the labor market situation in the sphere of technical 
professions. 

The issues are solved within project of Technology Agency of Czech Republic. In the history of the 
Faculty of Education (University of Ostrava), this is the first project awarded in the grant contest of the 
Technology Agency. It belongs to the Zeta sub-program, which is focused on supporting academic and 
business cooperation through the involvement of students and students of master's and doctoral degree 
programs at universities and young researchers up to 35 years of age. The aim of the project is to 
increase the awareness of the professionally focused motivation for secondary technical, especially 
engineering education, and to identify motivational factors or barriers that are crucial for decision-making 
on graduates entering engineering practice. At the same time, the project will strengthen the cooperation 
of all interested parties, such as the University of Ostrava, secondary technical engineering schools, the 
National Engineering Cluster and engineering companies [10]. 

The online questionnaire survey was launched on Thursday, March 4, 2021, and data collection was 
completed on March 13, 2021. A total of 25 people responsible for curriculum development and 
implementation (most often school principals) participated in the survey. 

The main goal of the exploratory survey was to collect and process qualified opinions of teachers of 
this field on the educational areas listed in the FEP.  
The other goal was to analyse educational conditions of secondary engineering schools. 

3 RESULTS 

3.1 Research problem 1: The analysis of curricular documents 
The analysis aimed to collect and process qualified opinions of teachers of this field on the educational 
areas listed in the FEP, specifically on the opinion: 

- On the benefit of educational areas to achieving two professional qualifications according to NEC; 
- On their benefit to possible further studies at high schools and universities;  
- On the knowledge and skills of graduates, which are required by engineering practice;  
- On finding out the popularity of educational areas among students from the point of view of people 

responsible for curriculum development (school management). 

We used a five-point scale to answer the questions, with a value of 1 expressing a very small measure 
or level of parameter (benefit rate, level of requirements, level of popularity) and a value of 5 expressing 
a very high level. 

 
Figure 1. Results of the analysis of curricular documents – educational areas (Source: Own processing) 
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Commentary: 

ª Benefit to the achievement of professional qualifications 

The greatest benefit to the achievement of professional qualifications is shown by the educational areas 
of Machines Construction and Operation, Design and Construction (both 4.50) and Engineering 
Technology together with Czech Language Education (both 4.46). Aesthetic Education (value 1.96) and 
Health Education (value 2.00), on the other hand, are the least beneficial in terms of achieving a 
professional qualification. 

ª Benefit for further studies at high schools and universities: 

Mathematical Education (4.54), Machines Construction and Operation and Design and Construction 
(both 4.38) appear to be essential educational areas for further education at higher schools or 
universities. Similar to the above (for the benefit to the achievement of professional qualifications) the 
respondents rated Aesthetic Education (value 1.96) and Health Education (value 2.00) in terms of 
achieving the professional qualification the least beneficial. 

ª Required by engineering practice: 

The educational areas of Design and Construction (4.5) and Machines Construction and Operation 
(4.46) are essential for engineering practice. Respondents attach little importance to Social Science 
Education (1.79) and Aesthetic Education (2.00). 

ª Popularity of educational areas among students from the point of view of school management: 

The educational areas of ICT Education (3.75) and Design and Construction (3.67) are most popular for 
students from the point of view of school management. The least popular is Social Science Education 
(1.88) together with Aesthetic Education (2.25). 

Note: Within the project of the Technology Agency of the Czech Republic entitled Education in 
engineering fields and its optimization for the needs of the labor market, also student questionnaire 
survey compiled by the authors of the study was conducted, the questionnaire was focused on finding 
out personal data about pupils, issues of school selection, satisfaction with school selection and other 
didactic variables.The survey was conducted at the beginning of 2020 and the research sample 
consisted of over 900 students of secondary technical schools in the Moravian-Silesian Region of the 
Czech Republic. The results of the students questionnaire correspond to the results of the questionnaire 
determined by the school management. As the most popular educational areas students rate the ICT 
Education, Design and Construction. Aesthetic Education and Social Science Education was evaluated 
as the simplest but at the same time the least popular. 

3.2 Research problem 2: Analysis of digital technology equipment evaluation 

 
Figure 2. Results of the analysis of digital technology equipment evaluation (Source: Own processing) 
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ª Commentary:  

The results of the survey show that respondents evaluate digital technology equipment very well. Almost 
half of them state good conditions, 20 % of respondents state fully compliant conditions, sufficient 
conditions evaluate 28 % of respondents. Unsatisfactory conditions were reported in 4 percent of cases. 

3.3 Research problem 3: Overall analysis of the evaluation of educational 
conditions 

For each of the 10 conditions for the implementation of the School Educational Program at the school, 
the respondents determined their quality level on a five-point scale. In each line, respondents chose 
only one of the offered options.  

 
Figure 3. Results of the overall analysis of the evaluation of educational conditions (Source: Own processing) 

Respondents commented negatively mainly financial conditions. They reported satisfaction in terms of 
personnel, social/ethical and legal/legislative conditions. The equipment with digital technologies was 
evaluated as satisfactory or very good. Didactic conditions were also commented very positively. 

4 CONCLUSIONS 
Engineering is a traditional branch of Czech industry. The level of education is one of the conditions for 
exploiting the potential of human society. Human resources are rightly seen as one of the cornerstones 
of business success. This makes education an important requirement for competitiveness, not only at 
company level, but also at the level of the national economy. To ensure quality of education, it is 
necessary to constantly monitor the current development of the latest trends in the development of 
human society. It is essential to respond to these advances with adequate changes in the curriculum, 
based on current needs. Quality of education should also be built on ensuring adequate educational 
conditions. Based on results of our research it seems that schools pay attention on digital technologies 
and requiring digital competencies. Two thirds of secondary schools rate the equipment with digital 
technologies as favorable and fully compliant, only one as completely unsatisfactory. Overall, it can be 
stated that the management of engineering secondary schools is aware of the importance of digital 
competencies for study and subsequent practice and pays considerable attention to its further formation 
in a situation of considerable popularity of ICT education among students and its importance for meeting 
the requirements of Industry 4.0 and graduate profile, to obtain full professional qualifications and for 
possible further studies. They reflect the situation that potential employers will require prepared 
graduates in this area and successfully strive to have the best possible conditions for the formation of 
digital competencies and their integration into the profile of the graduate. 
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Abstract 
This article presents an exercise on the planning of a small telecom network (for the TV coverage of a 
multiple-venue event on the basis of potential users’ request). The exercise has been designed so as 
the students to review as many telecom concepts and processes as possible (signal digitization and 
compression, digital modulation techniques, cable and fiber transmission, international transmission 
through fiber networks or wireless links) and apply them in the planning of an actual telecom network. 
The exercise itself is part of the general attempt to bridge the gap between education and engineering 
profession given the facts that engineering graduates, even with a sound theoretical background, often 
find it difficult to deal with real-world projects and that the planning and implementation of a telecom 
network is an activity that a future electronic/telecom engineer will often encounter in his/her professional 
life.  

Keywords: Engineering Education; Electronic Engineering Education; Telecommunications; Optical 
communications. 

1 INTRODUCTION  
It has been observed that engineering graduates, even those with a sound theoretical background, often 
feel uncomfortable when it comes to deal with real-world engineering problems. Electronic/telecom 
engineering graduates, for example, find it difficult to apply knowledge acquired during their studies in 
handling practical telecom issues such as the planning or the implementation of an actual link or a 
telecom network. This is mainly due to the fact that unlike lab training, which has a long history in 
engineering education and has been traditionally an essential part of almost every engineering program 
([1]), the use of large-scale assignments (e.g. in the form of network planning exercises) has not received 
equal attention. Yet, assignments of this type can be simplifying versions of actual telecommunication 
projects and, as such, can bridge the gap between academic knowledge and relevant professional 
activities and prepare the students for exposure to the real engineering world.   

Following the above rationale and given the fact that the implementation of a telecom network is an 
activity that a future electronic/telecom engineer will often encounter in his/her professional life, the 
exercise described in this article asks for the implementation of a small telecom network for the TV 
coverage of a multiple-venue event on the basis of requirements set by the potential users. The aim of 
the exercise is the students to review essential telecom concepts and processes (such as digital 
conversion of analog signals, digital modulation techniques, feasibility of fiber transmission, fiber 
allocation to users, international transmission issues etc.) and, more important, try to use them in the 
framework of an actual problem (in this case, the planning of a small telecom network). In the framework 
of the exercise, and in attempt the students get a feeling of the financial aspect of the assigned project, 
they will be asked to compile a list of materials necessary for the implementation of the network, taking 
into account additional issues such as the necessary back-up equipment, fiber cabling and international 
transmission. 

2 DESCRIPTION OF THE EXERCISE - EDUCATIONAL AIMS  
The exercise anticipates the TV coverage of four (4) venues on the basis of requests set by the right-
holding broadcasters (RHBs). The venues are interconnected with a central node, called the 
International Broadcasting Center (IBC), from which the TV signals can be broadcasted home and 
abroad. The students have to plan the telecom network for the implementation of the TV coverage and 
make provisions for the necessary cabling and transmission equipment.    
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The exercise has been designed so as the students to encounter as many telecom issues as possible. 
For example, the students will have to involve essential signal processes (such as analog-to-digital 
conversion, compression, digital modulation etc.) as well as the basic transmission technologies 
(through coaxial and fiber cables, wireless and satellite links etc.). 

The particular issues the students will deal with, together with the respective educational aims, are 
shown in Table 1: 

Table 1. The outline of the exercise. 

Topic Educational aim 
The overall structure of such a network. The students to get familiar with the structure of an actual 

telecom network. 

The digital conversion of PAL TV signals. The students to practice on the basic parameters regarding the 
A/D (PCM) conversion of composite video and audio signals.  

The transmission of the digital TV signals from 
each venue to the IBC by means of fiber-optic 
links. 

The students to practice on calculations regarding power 
budgeting, possible limitations due to chromatic and polarization-
mode dispersion, the technical characteristics of transceivers etc.  

The deployment of a core fiber cable (to cover 
the area between the venues and the IBC) 
and the allocation of fibers to the venues 
depending on the transmission requirements. 

The students to practice on issues regarding the deployment of 
core fiber cables, fiber allocation to venues/ subscribers 
(depending on users’ requirements), possible back-up routes etc.  

The interconnection of venue fibers to the 
core cable. 

The students to work on the required passive optical equipment 
and its basic parameters as well as the practical issues 
associated with this interconnection.  

The deployment of a core fiber cable (to cover 
the area between the venues and the IBC) 
and the allocation of fibers to the venues 
depending on the transmission requirements. 

The students to practice on issues regarding the deployment of 
core fiber cables as well as planning fiber allocation to 
venues/subscribers depending on users’ requirements.  

The transmission of the TV signals from the 
IBC to telecom operators at home and abroad 

Regarding home TV coverage, the students to work on possible 
solutions such as the employment of fiber or wireless links (or a 
combination of both), the application of signal compression 
(depending on the transmission mode) etc.  
Regarding international transmission, the students to work on 
whether it is preferable to use international fiber networks or 
satellite links (or a combination of both) as well as issues 
regarding signal compression and the choice of the proper 
modulation technique. 
The students to make provisions regarding back-up issues 
regarding equipment, alternative transmission routes etc.  

List of the necessary material (transmission 
equipment, cables and passive modules)  

The students to search for available equipment and get a feeling 
of the financial aspect of the assigned project 

 
Fig. 1:  Schematic of network topology. 
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3 TEACHING METHODOLOGY AND IMPLEMENTATION 
The exercise will be included in the “Optical Communications” course offered at the 6th semester of the 
Electrical & Electronics Engineering Dept., School of Pedagogical & Technological Education 
(ASPETE), Athens, Greece. This particular course has been chosen since the students will have already 
acquired knowledge on signal basics and transmission techniques and, by the time they will be given 
that assignment, they will have encountered calculations regarding feasibility of fiber transmission. In 
the coming academic year, the exercise will be also included in the “Broadband Telecommunications” / 
“Photonics & Telecommunications” elective courses offered at the 9th academic semester (in order the 
exercise to be offered to older students as well). However, the plan is in the next years, these courses 
to include a different exercise than the one described in this article. At this point, it has to be noted that 
ASPETE graduates, apart from being employed as engineers in their respective field, can be also 
employed as teachers in the technological secondary education so it is important for them, apart from 
acquiring the necessary theoretical knowledge to develop aptitude in lab education as well as in handling 
actual engineering problems.    

In the coming academic year, the exercise will be offered in a rather conventional educational manner 
that is, after some initial discussion in the classroom (including a brief revision of the associated theory), 
each student will basically have to work on his/her own within a pre-specified deadline. First, there will 
be a 3-hour session for the presentation of the exercise, the review of the associated theoretical topics 
(and optionally reference to actual telecom networks) and the provision of guidelines. This step will be 
supported by specified literature such as [2], [3], [4] and [5]. Then the students will be given a 3-week 
deadline to work on an individual basis (though cooperation with other students will be still possible). 
During this 3-week period (at about the end of the second week) there will be a 2-hour tutoring session 
for questions and clarifications. Finally, after the submission of the assignment, there will be a 3-hour 
session for a short evaluation test followed by discussion. 

 
Fig. 2:  Implementation of the exercise. 

4 DISCUSSION 
The aim of the described exercise was to make the students associate acquired theoretical knowledge 
with actual telecom applications and, in this way improve their engineering aptitude and develop a 
feeling regarding planning and implementation of real telecom networks. The exercise was designed so 
as to make the students to involve as many telecom notions and processes as possible.  

Depending on the experience gained, future versions of the exercise could refer to larger networks and 
include additional telecom services (such as audio and DSL lines). In addition, the material list the 
students will have to compile may refer to actual telecom products that could be found through Internet 
search. The exercise could also ask for a test and measurement plan to test the operability of the 
transmission infrastructure and the network as a whole.   

It has to be noted that, in some aspects, present technology is ahead of the exercise’s scenario (e.g. 
today’s cameras are capable of producing digital rather than analog PAL signals). Students are made 
aware of that, however the basic scenario of the exercise deliberately refers to older technologies since 
they are more suitable for the students to deal with the details of telecom processes (e.g. the digitization 
of analog video signals). 

Though, in the coming year, the described exercise will be offered and implemented in a rather 
conventional way, the use of novel educational methods such as the blended learning and the flipped 
classroom approach ([6], [7]) could be also an option for the near future. This will mainly depend on the 
available teaching time and the evaluation of the whole procedure. The development of additional 
instructional material (e.g. interactive lecture demonstrations, in-class tutorials etc.) to help the students 
encounter practical telecommunication issues is also an option. Simulation tools (such as [8]) could be 
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also used to enable the students consider different implementation scenarios and obtain a better view 
of actual telecommunication projects.     

5 CONCLUSIONS 
The aim of the described exercise is, on one hand the students to review essential telecom concepts 
and processes (such as signal digitization and compression, digital modulation, transmission 
technologies etc.) and on the other hand to use them for the planning of an actual telecom network (in 
this case, for the TV coverage of a multiple-venue event on the basis of requests made by potential 
users). The exercise is part of the general attempt to bridge the gap between education and the 
engineering profession and make students (and future graduates) feel more comfortable about dealing 
with actual telecom projects.  

In the coming academic year, the exercise is to be initially offered in a rather conventional way (though 
it will anticipate students’ participation and interaction with the instructor). However, depending on the 
available teaching time, future versions of the exercise may also use embody more advanced 
educational methods such as the blended learning and the flipped classroom approach together with 
additional instructional material to help students better comprehend practical aspects of 
telecommunication engineering. 
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CHALLENGES AND INSTITUTIONAL CONTEXTS 
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Abstract 
The aim of our article is to show the connection between the requirements of contemporary university 
education and the normative-ethical component, which should accompany the personal and 
professional life of the actors involved. The paper aims to highlight through a narrative-critical approach 
the experiences lived at the department level to find new ways to access the game of power and culture 
in the contemporary educational context. In this respect, the paper emphasizes relevant experiences 
and reflections of the teaching experience at the master’s program in the academic years 2018-2021 at 
the Polytechnic University of Timișoara in Romania. Unlike other approaches, our paper highlights 
through the autoethnographic method, i.e. a qualitative critical-narrative investigation, the realities faced 
by the actors involved and helps to better understand of the specific socio-cultural context on different 
levels: (a) the implementation of a new discipline in the master’s cycle program, the manner of teaching 
or the content of the syllabus; (b) new challenges, such as the evaluation forms appropriate to Ethics 
and Academic Integrity (EAI) discipline in the (pre)Covid-19 context, the reporting of deviations from the 
internal code of ethics by master’s students or the manner of warning the potential problems of members 
from the academic community; (c) and giving specific proposals for improving university management 
on issues of institutional academic ethics. 

Keywords: Ethics, academic integrity, education, master, autoethnography. 

1 INTRODUCTION 
As the head of the discipline ”Ethics and Academic Integrity” (EAI) we are trying to answer the following 
questions: ”What is the relevance of the EAI discipline for undergraduate and master's studies?”, ”What 
are the teaching and assessment methods of the EAI?” and ”What are the practical challenges we have 
to face in the context of the global Covid-19 pandemic and in general?”  

In Romania, the Ethics and Academic Integrity discipline was legislated by the Ministry of National 
Education by Order No. 3131/2018 of 30 January 2018, which was published in the Official Gazette, No. 
140 of 14 February 2018. This document states in Article 1 that: ”Starting with the academic year 2018-
2019, courses on Ethics and Academic Integrity shall be included in the curricula of all university 
programs organized in higher education institutions in the national education system” 
(https://www.edu.ro/sites/default/files/ordin%203131-2018docx.pdf). Article 2 specifies that for the 
bachelor's degree the discipline is optional while for the master’s and doctoral studies the discipline is 
compulsory. 

2 METHODOLOGY 
Thus, we intend to use a qualitative-narrative tool, the autoethnographic method, which was used by a 
number of representative authors (Denzin, 1997; Goodall, 2000; Pelias, 2004; Warren, 2009; Băiaș, 
2014), generally in the field of social sciences and specifically in the field of communication sciences. 
We start from the idea that autoethnography is a narrative method of investigation, ”methodology of 
academic investigation that not only acknowledges the speaking, theorizing researcher but also centers 
him or her in an effort to illuminate how the experiences of that self are representative of (and in some 
cases constitutive of) larger social systems” (Warren, 2009, 68) therefore this method is a useful one in 
the communication research and through it one can ”interconnect” the personal with the professional, 
without trying to find out the truth, only to understand the major social systems. The unification between 
auto and ethnography, i.e., between self and culture leads to a characteristic of autoethnography namely 
to criticize the condition of the culture in which the social actor is positioned. 

The author’s voices alternate between 1st person singular and plural, as we present our individual points 
of view and our common opinions respectively. The order of the text sections 3 to 5 corresponds to the 
order of the authors as mentioned above. 
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3 DISEASE, BANDAGE AND DOCTOR’S MORAL 
In the summer of 2018, in a board meeting of the Faculty of Communication Sciences, of which I am a 
member, I learned about EAI, as a compulsory discipline in the curricula of all universities. A few days 
later, I was called to a discussion at the UPT Rectorate and invited to join the teaching staff to develop 
the syllabus of the discipline. Although the time was extremely short, we were able to share our tasks 
and develop in early autumn a material offered as a course support to our master students. 

Reflecting on those moments and on the Order of the Ministry of National Education concerning the 
introduction of EAI, as a compulsory discipline, to the Masters and PhDs, I consider that the political 
power has reacted to a serious, obvious and acute problem of the country’s higher education system. 
Due to the repeated violations of academic ethics the Ministry ”ordered” the emergence of a discipline, 
which should play the role of a ”bandage” and constitute a moral assurance in the eyes of the general 
public. A salutary and promising intention, but its implementation involves various difficulties, related to 
the mentality of the actors in academia. If the deviations from the academic ethics and integrity are 
considered a ”disease” for both academia and society as a whole, then the ethics teacher is the ”doctor”. 
His duty is to defend the moral and meritocratic values and to heal the university, i.e., the future of a 
community with the help of the persuasive instruments. 

During the academic years 2018-2020, in the face-to-face classes with master’s students we have 
learned that it is not enough for a university to have a Code of Ethics and an Ethics Commission. There 
are few university actors who recognize or know the ethical aspects in their daily interactions. Therefore, 
it is necessary that ethical principles, academic conduct and ethics be debated, explained and 
questioned. The role of the educator is to facilitate this process of moving issues from the abstract area 
of rules into the concrete area of the particular case. The most serious problem identified is related to 
plagiarism in academia. Therefore, the ”disease” of plagiarism can be prevented by informing, practicing 
and applying academic writing standards. Thus, harnessing our respect for the work of other researchers 
we quote or paraphrase, together with our own research work ensure the scientific contribution and 
technological innovation. 

Nowadays Romania is faced with both cases of plagiarized doctorates of the highly influential political 
figures and the practices of some institutions of higher education system that are not honest. 
Unfortunately, all these facts lead to the irreversible error of the moral and spiritual character as the 
investigative journalist, Emilia Şercan reported and brought to light in her books: The doctoral factory or 
how the foundations of a nation collapse (Fabrica de doctorate sau Cum se surpă fundamentele unei 
nații, 2017b). Along with the problem of plagiarism, I strongly believe that students should be informed 
of other major issues such as: the ghostwriting, contract for deception, honorary authorship or distortion 
and falsification of experimental data that violate the academic integrity and ethical work in scientific 
research.  

In addition, it would be desirable for EAI teachers to be part of the Advisory Commission or the University 
Ethics Commission for a direct contact with current and problematic issues (e.g., sexual harassment or 
abuse of power) so that the master’s or doctoral students can report them as serious deviations from 
academic integrity standards. Otherwise, the ethics teachers’ role is rather one of preachers and 
propagandists. 

In the context of the global pandemic of Covid-19, which poses serious ethical questions about the 
identity of the user and the apparent work, we would probably need a neo-Turing moral mental 
experiment to test the students’ activities behind the screens in the years of the virtual education. 
However, the virtual education also offers ethical opportunities to prove the deviations from the moral 
norms of some students/teachers that can be noticed on the virtual campus in real time. All actors 
involved would benefit from this: teachers would avoid repeated warning and students would be 
encouraged to report misconduct. 

From my point of view ethics and integrity as an academic discipline is clearly a type of ethics applied 
to the academia and research phenomenon. As a potential practicing philosopher, I believe that I have 
an important role at the institutional level, as a consultant in professional organizations. In fact, the 
concrete problems of moral nature and a certain code of professional conduct are those that should be 
presented theoretically in the university and then they would become topics for seminars or workshops. 
Therefore, I argue on the basis of my practice that the use of Socratic dialogue is a tool of interaction, 
an effective method in the spirit of the discipline that encourages the participation, and critical thinking 
of master’s students. Although grid-type tests can be an effective way of evaluation, other approaches 
can be used alternately. Perhaps the written works i.e., essays, based on alternative themes, offer the 
master’s student the possibility to choose one that represents his/her concerns and interests, and this 
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can be a chance that leads to the desired awareness, interiorization and mental change. Thus, I 
advocate that teachers develop alternative evaluation strategies and in a philosophical counseling 
session the master’s student should be encouraged to identify a main ethical problem and try to solve 
it, on the basis of the ethical knowledge and rules in force, after a mature reflection through the exercise 
of critical analysis and thinking. Ideally, the master’s students should become aware of the disease, 
(self)heal and then protect the integrity by becoming true ”moral doctors” who will provide their children 
with a better and more honest future. 

4 STUDENTS AND INSTITUTIONS 
The following section describes the experience of teaching academic ethics at a technical university, 
having been recently introduced to all curricula in the academic year 2018-2019. Using the descriptive 
auto-ethnographical method, I wish to present an individual experience that may or may not be 
comparable to other experiences of this kind in a similar context. 

The first two years of teaching “Ethics and Academic Integrity” at the Politehnic University of Timișoara 
(UPT) have passed and it is an appropriate moment for a first review of this experience. UPT, as the 
name implies, is an institution technical university, so from the beginning of the courses I have asked 
myself what the reception/uptake of such a discipline belonging so deeply to the humanities would be 
like in this academic community and institution. 

4.1 The students 
My conception is that educating students should stand in the centre of all activities of any university, and 
this also encompasses research focussed institutions such as UPT. Therefore, I would start this 
exposition with describing the perceived reception of academic ethics by the students. The period to 
which this text is referring is October 2018 – July 2020, so this would cover also the first phase of the 
COVID-19 pandemic. 

“Ethics and Academic Integrity” (EAI) is presently being taught compulsory only at master’s level and I 
could observe that having reached this stage, students are very focussed on their curriculum. My 
estimation of the student’s attendance at the EAI course is of 25-40% of the total number in both 
academic years analysed in this paper. I consider that, up to a certain degree, attendance shows the 
interest students have in a course. I must mention that I base my estimation only on my own calculus 
and not on official attendance statistics, as it would be beyond the auto-ethnographic method of the 
paper (Denzin, 1997; Warren, 2009). 

It is my presupposition that attendance shouldn’t be used to infer students’ interest for the subject matter 
of a course, but rather their active participation at that course. Coming from a juridical background, my 
teaching methods include presentation, discourse and conversation centred around course topics. The 
topics are structured in the main bibliography, a lecture script edited together with colleagues who also 
teach EAI at UPT. Active participation of the students includes addressing and answering questions and 
coming up with related topics, real life examples etc. 

During the lectures I could observe that most of the students who were present were also actively 
participating. This situation changed in the online lectures’ phase, when only a small part of those 
indicated as present by the software platform could be considered as active participants. The number 
of participants was also much larger in the online lectures’ phase of the course. It could be inferred from 
this observation that compliance in attendance was greater, perhaps because of the ease permitted by 
the digital means of communication, than in the period before COVID. Also, active participation was 
much lower than could have been expected and not proportional to the normal attendance phase. So, I 
believe that a larger number of participants does not mean a higher interest in the subject matter. 

The discussions part of the course was based on the topics presented. I regard the two areas, of ethics 
and law, as being complementary, therefore I have tried to ensure a balanced approach where neither 
would fall short. This balance proved important regarding academic ethics and integrity, as the 
discussions encompassed very diversified situations. Also, the I believe that masters students could 
draw on a larger experience about these matters than their bachelor colleagues, something that would 
prove relevant in the scope of the discussions. The approach proved to be of interest to the attending 
students as they could present situations which were matching examples of corrupt practices, both in 
the academic and the professional fields, situations they were confronted with. The inclusion of such 
examples did heighten the interest of the students in participating more actively at the course. 
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The drawing on personal experiences proved also useful for the final evaluation of the students. They 
could choose to submit a micro-essay either on the topic of identifying corrupt academic practices or on 
the topic of the degree of usefulness of studying academic ethics and integrity. Both options attracted 
about the same number of students. In evaluating the submissions, I could observe the following: 

• Many students were confronted with situations that did amount to corrupt academic or 
deontological practices; 

• When trying to find a solution to the situations described, they relied on their personal values, in 
most cases being ignorant of the existence of an ethics code or an institutionalized mechanism 
of solving such situations; 

• Most of the students that chose the topic of the usefulness of studying academic ethics consider 
it relevant and even necessary, arguing in favor of the inclusion of such a course in earlier study 
cycles – in bachelor or even high school curricula; 

• Most of the students became aware of the existence of the university’s code of ethics and the 
possibility to solve issues regarding corrupt academic practices by means of the ethics 
commission. 

4.2 The institution 
With regard to the reception of the study of EAI at an institutional level, which would represent the 
second dimension that I take into consideration, I could present fewer observations than about the first, 
the students. 

The university, being a public educational institution, reacted promptly with implementing the ministry of 
education’s order and adapting all the master’s curricula in order to include the academic ethics course. 
The reaction at the administration level were fairly fast and I did not perceive any opposition within the 
academic community of UPT to the matter at hand. It is to be expected that implementation in the 
bachelor’s curricula should be unproblematic, comprising only the usual bureaucratic steps. However, 
the study of EAI in bachelor curricula would be only optional, as per the ministry’s instructions, so it 
remains to be seen what the uptake at that level will be. 

The study of academic ethics had a positive impact on the students and raised their awareness 
regarding ethical issues. The results of the evaluation show that there is still a certain number of ethical 
issues within the academic community of UPT. It would be useful to link up the course in academic 
ethics with the ethics commission of the university, perhaps using the former as a means of raising 
awareness and evaluating the perception of ethical issues among the students. Also the micro-essays 
could be used, maintaining anonymity of course, as an instrument for assessing the overall level of 
academic ethical and integrity issues, perhaps by means of a report. 

5 A BEAUTIFUL FICTION 
The introduction of the discipline Ethics and Academic Integrity at a national level by the Order of the 
Minister of Education no. 3131/2018 was itself surprising. The rating of Romanian universities at the 
bottom of the Shanghai ranking, as well as the highly publicized cases of plagiarized doctorates 
belonging to political figures most likely contributed to this attempt to improve the quality of the Romanian 
education from the top down. Regarded as an obligation, it was implemented after the principle: “if it is 
a command, then with pleasure”. Teams of lecturers are assembled, course contents are composed, 
curricula modified, classrooms and time slots allocated. To such reform requirements, self-perpetuating 
inflexible systems provide formal, bureaucratic answers. The perception is that the content of the 
discipline is not related to the academics and system administrators, but to the graduate and 
postgraduate students. Although ethical norms apply to both students and professors, its status as an 
academic discipline design it for student use. The course attendance was quite low, although the internal 
rules relating to the educational process at the postgraduate level in my university (where the discipline 
is mandatory) provides that students are required to participate in at least half of the total classes. 

An event with acute ethical implications happened at the beginning of the third year of teaching the 
course is paradigmatic both for the level of integrity in the university and its perception by students. One 
of the faculties at which our team of specialists in ethics and law was in charge of teaching the discipline 
withdrew, without any notice or complaint, the teaching contract with us, cancelling the existing 
collaboration. The event shrouded in secrecy (lack of transparency is a significant indicator in the 
characterization of bureaucratic systems) was soon to be revealed. A professor past the legal retirement 
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age, having a training that placed him outside the discipline Ethics and Academic Integrity was to teach 
this discipline to the postgraduate students of the respective faculty. Moreover, this professor was part 
of a national ethics committee set up to “wash” the prime minister of Romania, in office at that time, on 
charges of plagiarism, both the professor and the prime minister being members of the same political 
party. The accusation was nowhere near unfounded: it turned out that 85 pages out of 307 pages of the 
doctoral thesis were copied verbatim, without citation and without indicating the source. Two other 
neutral, non-partisan commissions issued final verdicts of plagiarism. The case was heavily publicized 
triggering disapproval and disgust in the public opinion. Finally, the doctorate obtained dishonestly by 
the first minister was withdrawn by the university that awarded it, the decision being reconfirmed by the 
supreme court in Romania, the High Court of Cassation and Justice. The society expected this case to 
be the beginning of a moral cleansing of higher education in Romania. 

There are, in my opinion, two implications of this paradoxical situation that our team has faced: 

• Both education providers and students perceive ethical requirements as only bureaucratic ones. 
There is no generalized spirit of integrity, but rather a formal request. The university functions 
homeostatically in relation to society, hence the fact that students do not have real expectations 
about the integrity of the system. Their own level of integrity is tuned according to that of the 
academic environment and, more broadly, to the social level of integrity, knowing that adaptation 
to the environment is a vital function of survival. The discipline Ethics and Academic Integrity is 
perceived as having a pronounced prescriptive character and not a descriptive one. 

• I think there is an intimate connection between the integrity of the university system and its 
performance. A low level of ethics (that "to be resourceful and intrepid" functioning on both sides 
of the desk) brings low performance in education and research. We boast that we have titled 
academics, scientific articles indexed in renowned databases, grants with long and difficult to 
pronounce names, but at the same time few citations, rare translations, minor or no scientific 
relevance, small international recognition and reduced applicability. The Romanian academic 
research is marked by irrelevance. “Publish or perish” (by any means, I would say) is the 
translation of the evolutionary principle in the local academic world. 

Our academic incident does not have a happy ending. The joint call of our team to analyze the blameable 
and unacceptable situation described above was treated as a simple disagreement, a petty dispute by 
the administrators of the academic system. I had the feeling that by our appeal to common-sense we 
broke some rules of an unwritten institutional code parallel to the code of ethics of our university. The 
system had to choose between conservatism and reform, between tranquillity and integrity. It proved 
that its main interest is in maintaining an internal serenity, avoiding any unwanted conflict.  

The ethical behavior of the students is regulated by the spirit of the system and not by its letter and this 
fine adjustment is done intuitively. Therefore, without the university system assuming the spirit of 
integrity, our discipline is destined to remain a mere ideological propaganda. In order to gain normative 
legitimacy, the discipline Ethics and Academic Integrity must be accompanied by the force of the 
example and the rule of the majority. Otherwise it will remain only a beautiful fiction. 

6 CONCLUSIONS 
Some notorious authors (Șercan, 2017a; Socaciu et al., 2018; Frunză, 2019) or collective, such as ours, 
wrote about the issue of ethics and academic integrity in the Romanian university education system and 
gave a philosophical-legal presentation of the domain. Unlike other approaches, our paper highlights 
through the autoethnographic method, i.e. a qualitative critical-narrative investigation, the realities faced 
by the actors involved and helps to better understand of the specific socio-cultural context on different 
levels: (a) the implementation of a new discipline in the master’s cycle program, the manner of teaching 
or the content of the syllabus; (b) new challenges, such as the evaluation forms appropriate to Ethics 
and Academic Integrity (EAI) discipline in the (pre)Covid-19 context, the reporting of deviations from the 
internal code of ethics by master’s students or the manner of warning the potential problems of members 
from the academic community; (c) and giving specific proposals for improving university management 
on issues of institutional academic ethics. 

The relevance of a discipline such as EAI and the need to implement it in the university environment is 
required by contemporary realities, as ethical principles, academic conduct and deontology, it’s a must 
not only to be known, but explained and problematized. Ethics is not so much about information as it is 
about character formation. The teacher’s role is to mediate and facilitate the process of moving issues 
from the abstract sphere of norms or code of ethics to the concrete area of the particular case. The use 
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of Socratic dialogue as a tool for interaction in class is an effective discipline-like method that encourages 
the participation, openness and critical thinking of master’s students. Consequently, we argued that the 
development of written works in the form of argumentative essays starting from alternative topics from 
which the master’s student can choose what their concerns and interests represent chances to lead to 
awareness, internalization and desired moral change. 
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Abstract  
With the entry into force of The Agenda 2030 of the United Nations, adopted by the international community 
in September 2015, the sustainable development is promoted. This sustainable development is taken into 
account through its social, economic and environmental dimensions, so its inclusion in the agendas of 
Education for Development and Education for Sustainability. 
The universities have an essential role in the sustainable development due to their influence on the 
behavior of future generations. In order to improve developed mind-sets and actions of future generations, 
we must provide students with a complete set of sustainability competences. 
The objective of this project was to integrate in the university training and teaching of the Sustainable 
Development Goals (SDG) with freshmen students enrolled in “Chemical Principles of Engineering” in the 
laboratory practices, reducing the residues produced in those practices and thus contributing to the setting 
of the baseline of a more sustainable future. 
The current work describes the actions taken in order to minimize the residues produced in these practices 
of laboratory. It was not necessary to change the practices, as they were just redesigned and the scripts 
were adapted accordingly. In order to achieve the goal, the harmful reagents for the environment were 
substituted by others who were not; the final product of a practice was used as a reagent in another one 
and when none of these mentioned options were possible, students worked at a small scale in order to 
generate a much smaller amount of residues. 
At the end of the practices, the amount of reagents consumed and the volume of residues generated were 
compared to those of previous years, and we concluded that, not only was there a noticeable saving, but 
also the duration of the experiments was shorter, resulting this in a shorter exposition of the student to the 
reagents, thus improving the security and hygiene in the laboratories. 
The students assessed this rational approach of the practices very positively and it was confirmed that we 
had achieved our aim of infusing in the student’s environmental awareness. 
Keywords: Sustainability, motivation, reflective learning, experiential learning. 

1 INTRODUCTION  
As a consequence of the development of the teaching activities in the laboratories of experimentation in 
chemistry, the creation of residues of the UPV/EHU has increased significantly in the last couple of years 
and with it, the cost associated to the management of this specific type of residues and the worsening of 
the environmental problems. 
Both the teaching staff and the student body that has taken part in this production must know and be aware 
of these consequences in order to develop a habit in the acquisition of good environmental practices to 
hold this increase back through the adoption of preventive measures and to improve the quality of the 
practical teaching. This lack of knowledge is believed to contribute to the lack of pro-environmental 
behaviours among them. 
The University, as educational institution, needs to increase their efforts to educate their students to be 
tomorrow’s leaders in protecting the environment for a sustainable future it is believed that this lack of 
knowledge contributes to the lack of environmental behaviours [1]. 

2 METHODOLOGY 
The aim of this project is to raise awareness and develop good habits for students with the practices of the 
subject of “Chemical Principles of Engineering”. The course is an undergraduate compulsive course 
offered by the Faculty of Engineering of Gipuzkoa (University of the Basque Country) for Industrial 
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Engineering Degree students of first course. It is a two-semester 9 credit hour course in which laboratory 
practices count 1.5 credits. 

It is proposed to make a change in the teaching methodology of the chemistry laboratory practices in 
order to redesign them from la sustainable using reagents and processes with the minimum possible 
environmental impact. Therefore, some of the reagents used have been replaced by others so that  the 
practice can be developed, reaching the learning objectives previously defined, but reducing the 
environmental impact, either because they can be recovered or because their toxicity is lower. In case 
they cannot be replaced, the minimum necessary quantity (reagent concentration) to carry out the 
practice will be determined. [2, 3]. 

Therefore, as a teaching-learning methodology, an open problem that was proposed to the students had 
been carried out describing the types of reagents and materials necessary. For instance, if an acid, a 
base or a salt, is needed, students were asked to locate the safety data sheets for those compounds, 
evaluate their toxicity, sustainability, propose other compounds that should be used and in what 
concentration for a minimum environmental impact. If possible, they should also consider the option of 
reusing the product obtained as a residue in an experiment and use it as a starting reagent carried out 
in another practice [4]. Even if there is no possible alternative, reflection on sustainability in the use of 
reagents is valid as a learning tool [5]. 

Within the work plan, a document was prepared with the exercise’ statement that was delivered to the 
students at the beginning of the internship. 

The first day, the lab’s security principles were introduced to the students. The following ones, groups 
of 2-3 students were formed to complete five different experiments and in the last session the students 
reported their results in an oral presentation. The laboratory classes met once every two weeks for two 
hours. The program was the following one:  

1 Lab’s security and introduction to work in a lab. 
2 Density.  
3 Calorimetry 
4 Stoichiometry and performance of a chemical reaction. 
5 Chemical equilibrium  
6 Acid-base titration 
7 Oral presentation 

Before carrying out each practice, the student was provided, through the eGela platform, a script and a 
video with the experimental realization of the practice. Based on this, the student worked on it and 
figured out how to modify it to make it more environmentally sustainable. 

The indicators to consider were: 

- Problematic environmental reagents substituted. 
- Introduction of alternative reagents environmentally safer. 
- Total reagent consumption 
- Reused products. 
- Waste produced. 
- Amount of water used. 

This task was carried out in groups of 3 students and after the teacher´s supervision and put in common, 
with the proposals of the different groups. Finally, one of them was selected to be carried out at the 
laboratory. 

The content of the practices is briefly detailed as it follows: 

In the first practice the students are instructed with a video recorded in the labs of the UPV/EHU, where 
they are taught how to work in the laboratory, security measures, consults of security files of the reagents 
before their use, pictograms of toxicity and dangerousness, health risks, safety and its corresponding 
applicable measures (RD 485/1997). Then in the laboratory they were acquainted with the material and 
the dissolutions were prepared.  
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In the second practice, the density of water and glycerin and its density variation with the concentration 
of different salt solutions are determined.  

In the third one, the heat of the dissolution of sodium hydroxide is determined.  

In the fourth practice, the students were asked to evaluate the toxicity and safety of the use of the 
aforementioned chemical compounds and the calculation of the minimum concentration necessary 
when preparing the solutions to be able to carry out the practice correctly. 

In the fifth one, the effect of the changes on the conditions on the position of equilibrium is studied. 

In the last but not least, the concentration of acetic acid that commercial vinegar has is determined 
through an acid-base titration, determining the final point through an indicator and a pH-meter.  

3 RESULTS 
The proposed SDGs have been integrated into training and teaching university of the laboratory practices 
of the subject reducing the waste produced itself and thus contributing to lay the foundation for a more 
sustainable future. The following actions that have taken place can be summarized as it follows: 

• Substituting new reagents for other more environmentally friendly ones. 
• The hydrochloric acid and sodium hydroxide used in the first practice in order to prepare the 

dissolutions were substituted by sodium chloride and then, from that solution, a new more diluted 
one was prepared. 

• Reducing the amount of reagents used.  
• We worked at the smallest or  most reduced scale as possible with the aim of realizing it without 

altering the results objectives and obtaining. Consequently, a smaller production of residues was 
obtained. Thereby, in determining the heat of the dissolution of sodium hydroxide, the amount of 
the initial quantity used was reduced to half of it (1g). Moreover, in the fifth practice the quantities 
of reagents and water used were also reduced to half. Figure 1 shows the comparison between 
the initial and the current scales for a practice five sample. 

• Reuse. The product obtained as a residue in an experiment was used as a starting reagent for the 
production of another practice, as it would be the case of the sodium hydroxide generated in the 
third practice in determining the heat of the dissolution of a ionic solid, which is used to valuate de 
acetic acid in the sixth practice, in which the acidity degree of commercial vinegar is determined.  

• Recycle. The generated residues are picked up in classified tanks, adequately labeled, being an 
authorized gestor the one who is in charge of either its recycling or destruction.  We’ve always 
kept in mind reaching the "Zero residue". However, this was not possible because in the fifth 
practice it was impossible to replace any of the reagents. Therefore, the products obtained had 
to be rejected, but it was worked in a smaller amount. 

 
Figure 1. Comparison between the initial and the current scales. 
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Among the obtained results, it can be highlighted the following achievements: 

• Reagent consumption was reduced by 50%. 

• Residues from some practices that were used as starting reagents were reused in other practices. 
• It was obtained 90% reduction in the total waste production. 

• The students showed a very positive attitude; they found themselves highly motivated, 
conscientious and actively involved. 

A 10-question a questionnaire was given to the students about their experience and collaborative work 
as proof of their satisfactory experience with the project. The students, in an unanimous way, recognized 
that the project had made them reflect on the importance of the small contributions in the fight for 
sustainability in any area in which we find ourselves. 

Through the final written exam of the practices, the students ‘overall performance was evaluated and 
results were very positive as 90% managed to overcome it. 

New scripts and protocols for the practices were developed for the following year. 

4 CONCLUSIONS 
Reducing the scale of the practices using microscale techniques and substituting toxic chemical 
reagents for more suitable ones from an environmental perspective does not alter the results nor the 
achievement of the objectives pretended by the experiments. Furthermore, they achieve a minimizing 
in the consumption of reagents and production of residues. Moreover, complementary advantages are 
achieved such as: 

• A minimization in the consumption of raw materials. 
• An improvement in the safety and hygiene in the lab, a lower exposure to chemical products and 

its steam, a lower need of ventilation, which implies a lower consumption of both filters and 
emissions to the atmosphere. 

• A better manageability of the lab’s material, a more comfortable shaking and a smaller risk of 
spillage. 

• Reduction of time spent in the realization of the experiment, as when the quantity of reagent is 
reduced the time of execution is reduced too. 

Currently the number of students enrolled in subjects related to the chemistry who carry out to a greater 
or lesser extent practices in laboratories is huge. The results also indicate the need for the professor to 
consider the possibility of redesigning the practices to realize the goal of integrating SDG in the teaching 
of chemistry at university. 

In closing, I would like to mention the recommendations of Vilches and Gil: faced with a situation of a 
planetary emergency, small individual actions, multiplied by millions of individuals, can have a 
determinant effect to obtain a sustainable society [6]. 
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Abstract 
Flipped classroom and just-in-time learning, with the support of bring your own device, are learning 
methodologies in which the student, instead of passively receiving the content, discovers the concepts 
and their relationships and rearranges them to suit his cognitive schema. Co-creatively discovering the 
most complex and changing concepts through the use of game thinking, visual thinking, and artistic 
thinking techniques is a fundamental process that motivates students to solve contemporary problems 
independently and cooperatively, with a minimum of support from the teacher. This work aims to 
evaluate the effect of appropriating classroom time to carry out practices based on the evolution of the 
students' grades, with the aim of improving and optimizing the design of the programming. 

In the first place, the implementation of the flipped classroom methodology has meant providing students 
with tools and materials that allow them to arrive at the classroom prepared, both to develop the 
practices and to raise specific doubts. The fact that students have a clear vision of the content and of 
the end and means of the various exercises that they will have to develop, not only allows optimization 
of the time invested in the practices but also guarantees that the teaching-learning process generates 
transversal tools for the subject’s set of practices. 

Second, just-in-time learning consolidates the fundamental concepts, thereby facilitating their handling 
and fostering the students’ independence, helping them to develop their work later and promoting 
flexible and exploratory learning and expanding the fields of action. 

Third, the implementation of the bring your own device with the incorporation of smartphones as 
teaching tools, both in face-to-face and non-face-to-face time, has provided very positive results in the 
just-in-time and in the formative assessment through objective tests and one-minute papers, which 
students use to consolidate knowledge. These results have expanded the forecasts that are raised and 
have obtained significant evidence in the final result of the scope of theoretical content. This has resulted 
in an agile and interactive tool, which is received in a playful way by the students since it fully adapts to 
the codes that they use every day outside the university environment. 

In conclusion, the appropriation of classroom time to carry out practices and resolve doubts has resulted 
in an evolution in the global grades for this subject. An increase in numerical grades and in student 
attendance has been registered, which shows not only an increase in student involvement with the 
subject matter but also in a motivation favoring self-learning and self-evaluation. 

Keywords: artistic thinking, bring your own device, flipped classroom, formative assessment, game 
thinking, just-in-time teaching, one minute papers, sustainable development goals, visual thinking. 

1 INTRODUCTION 
The course entitled Dimensions of Cultural Heritage and Its Intervention is taught in the 4th year of the 
bachelor’s degree in Conservation and Restoration of Cultural Assets (GCRBC) at the Faculty of Fine 
Arts (FBBAA) of the Polytechnic University of Valencia (UPV). It is a compulsory subject, which has two 
groups, with an average size of 41 students. The course is four months long, with a load of 4.5 credits, 
and is taught in a single weekly session of 3 hours (see Fig. 1). 
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Fig. 1. Details of the course entitled Dimensions of Cultural Heritage and Its Intervention.  

Source: Own elaboration, 2020. 

The content of this course was taught for the first time in the 2013–2014 and 2014–2015 academic years 
in the compulsory class called Support for Final Work during the 4th year of the GCRBC at the FBBAA. 
This course content was theoretical, and the class had two groups, with an average size of 41 students. 
The duration of the course was four months, with a load of 9 credits, and classes were taught in single 
weekly sessions of 6 hours. The content was divided into two blocks: the first addressed concepts and 
theories in the field of cultural heritage and its intervention, with the aim of students being able to 
understand and handle basic concepts in the field of cultural heritage in order to propose projects of 
sustainable intervention, with this first block corresponding to the project identification phase. The 
second block was designed to address the technical aspects involved in the planning of a project and 
thus corresponded to the design and formulation phase. 

After two courses of the compulsory subject Support for Final Work, some problems were detected in 
the classroom, such as low performance, poor motivation, exhaustion, difficulty in understanding 
theoretical concepts, etc.; therefore, the following were proposed: 

1 Divide the subject into two classes. The first, in which only concepts and theories in the field of 
cultural heritage and conservation and restoration would be addressed, would cover dimensions 
of cultural heritage and its intervention. It would be worth 4.5 credits. The second class, method 
of technical projects in the conservation and restoration of cultural assets, worth 4.5 credits, would 
focus on the technical part of planning the heritage intervention project. 

2 Propose a radical change in the teaching methodologies used.  

2 OBJECTIVES OF THE INNOVATION 
The main objective of the innovation was to rethink the teaching methodologies used in the class Support 
for Final Work to seek a solution for the deficiencies identified in the two preceding courses. For this 
reason, since the 2015–2016 academic year, the new course Dimensions of Cultural Heritage and Its 
Intervention has been implemented, in which the combination of flipped classroom (FLIP), just-in-time 
teaching (JiTT) are used and which incorporates the importance of commitment to the sustainable 
development goals (SDGs) in the field of cultural heritage. These changes had the objective of providing 
a new approach and generating a highly dynamic and changing environment, which would favor the 
understanding of the transformation and dynamization of cultural heritage and would turn a theoretical 
subject into an eminently practical one. 

The following points present and detail the object of this educational innovation, including: 

1 Learning objectives: to establish them, Bloom's taxonomy [1] was followed both in the field of 
knowledge and attitudes (see Fig. 2). 
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Fig. 2.  Bloom's taxonomy, hierarchy of the cognitive domain.  

Source: Own elaboration from [1]. 

2 Contents: list of topics that we want students to work on, focusing on the most important content 
to allow students to continue learning on their own. 

3 Learning and teaching activities: work proposals aimed at students (both face-to-face and non-
face-to-face) that help them understand, analyze, synthesize, and assess the contents proposed 
in the didactic unit so that they can transform the information into a set of knowledge, skills, and 
attitudes. These activities can be solved individually or in groups. 

4 Resources: supporting resources, materials and bibliography. 
5 Evaluation: it should be clear what the evaluation criteria and instruments are. 

3 CONTEXTUALIZATION OF THE SUBJECT 
Dimensions of Cultural Heritage and Its Intervention addresses concepts and theories in the field of 
cultural heritage and conservation and restoration, the understanding and management of which are 
essential to implement innovative, creative, and responsible intervention projects. The fundamental axis 
of these projects is the participation of society to align the results with the values of the end users by 
considering aspects such as citizen participation, open access, gender equality, scientific education, 
ethics, and governance (see Fig. 3). 

 
Fig. 3.  Fundamental aspects to be considered in responsible research and innovation (RRI) projects 

 in the field of cultural heritage. Source: Own elaboration, 2020. 

1697



 

 

To achieve the acquisition of these concepts it is essential that: 

1 There is an empowerment of the new concepts so that the students are able to direct the 
debates and the classroom practices and in this way assume a reflective and respectful attitude 
towards the new concept of cultural heritage and its management. 

2 Continuity is generated between the exterior (professional environment) and the interior 
(university), which allows for transferring contemporary intervention and management problems 
to the classroom, providing solutions to real needs, favoring critical thinking and the acquisition of 
knowledge through its application in practice. 

3 A collaborative learning environment is favored, in which each student can assume, 
empathize with, and defend different and changing roles, which allow students to approach what 
a responsible intervention and innovation project means, where the collaboration of all actors 
through inclusive and participatory methodologies is essential. 

This implies the need to discover in students a critical and creative stance towards the importance of 
the social construction of heritage and its intervention, which they should enrich, question, and rethink 
throughout their professional career. Therefore, in this eminently theoretical subject, in which the main 
objective is to provide an approach to cultural heritage from a social perspective, it is necessary to 
implement methodologies that allow an active and social learning process to be generated. 

FLIP and JITT are learning methodologies in which the student, instead of passively receiving the 
content, discovers the concepts and their relationships and rearranges them to adapt them to their 
cognitive scheme. Therefore, it is a joint work between the teacher and student, which requires a 
commitment on the part of both when it comes to advancing in this exciting subject. 

The teacher must guide the student at all times, and their work focuses on: 

• guiding students in their work and indicating the steps to follow; 

• offering explanations, clarification, and resolution of doubts related to this subject; 
• helping students achieve the established learning outcomes, aimed at professional improvement 

and the acquisition of basic and necessary skills for the degree.  

The student must commit to: 
• carrying out the ongoing work that arises, which is programmed progressively and according to 

the level required;  

• delivering the different published activities within the established deadlines;  
• consulting and requesting support and help from the teacher when it is required or when the 

student is not clear about some issues.  

Therefore, with these methodologies, it is expected that the following will be obtained: 

• better academic results;  
• better learning, not only in terms of knowledge acquired at this time, but also more enduring over 

time;  

• the development of transversal skills, such as teamwork, oral communication, time management, 
etc. that will improve the student’s professional curriculum.  

4 COURSE OBJECTIVES. LEARNING OUTCOMES 
The main objective of Dimensions of Cultural Heritage and Its Intervention is to provide students with 
the knowledge and skills to understand the importance of the social construction of heritage and its 
intervention. Thus, the objective of this subject is to develop the ability to analyze, synthesize, and 
evaluate the different aspects on which the object of study is built and the transdisciplinary nature of the 
field of restoration as a starting point for the preparation of proposals. 

The program aims to develop the capacity and skills necessary to address the different concepts and 
theories in the field of cultural heritage and conservation and restoration, the understanding and 
management of which are essential to implement innovative, creative, and responsible intervention 
projects. Within the general and specific competences of the bachelor's degree, the subject develops 
the following competences: 
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• CB3 (GE) that students have the ability to gather and interpret relevant data (usually within their 
study area) to make judgments that include reflection on relevant issues of a social, scientific, or 
ethical nature; 

• CB5 (GE) that students have developed those learning skills necessary to undertake further 
studies with a high degree of autonomy;  

• G6 (GE) that students can identify and interpret contemporary problems in the field of cultural 
heritage;  

• G3 (GE) that students can work as a team to achieve common objectives within the area of 
conservation and restoration; 

• G5 (GE) that students develop critical thinking in an academic and professional context;  
• G2 (GE) that students can design, direct, and evaluate an idea effectively until it is concretized in 

a project. 

At the same time, the subject also aims to develop the transversal competence CT-10 Knowledge of 
contemporary issues (see Table 1) in order to identify and interpret contemporary issues in the field of 
cultural heritage and its intervention, paying particular attention to aspects related to sustainability. This 
competence refers to the need for students to understand contemporary political, social, legal, and 
environmental issues and values, as well as the mechanisms of expansion and dissemination of 
knowledge. It is about developing the ability to "stay up to date" with current events in their field of 
knowledge and in society in general. 

To work on this competence, training scenarios have to be sought in which students discuss these types 
of issues in depth, being able to summarize the most relevant aspects and defend a position on it. In 
the same way, it is very important that they learn to evaluate complex situations using different 
approaches, such as economic aspects, quality of life, environmental repercussions, local and national 
policies, etc. [2]. 

Table 1. CT-10. Knowledge of contemporary problems. Domain level II, learning outcome: analyze 
contemporary problems that affect your professional field [3]. 

 

The activities designed to achieve this competence will focus on the development of classroom practices 
aimed at recognizing and analyzing contemporary problems that affect cultural heritage, with the aim of 
assessing and becoming aware of contemporary problems and the importance of commitment to the 
SDGs (see Fig. 4). 
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Fig. 4. SDGs linked to the transversal competence involved in Dimensions of Cultural Heritage 

 and Its Intervention. Source: Own elaboration, 2020. 

In this way, different collaborative training activities will be proposed, such as case studies, ethical 
dilemmas, readings, questions, and problems. These activities will have the objective of helping to analyze 
and solve a situation that presents contemporary problems with multiple solutions, through reflection and 
dialogue of the group, as well as integrated and meaningful learning. For the evaluation of this 
competence, a formative evaluation is carried out, in which the ability to analyze and solve contemporary 
problems is evaluated. 

5 TEACHING-LEARNING METHODOLOGY 
In order to establish the European Credit Transfer and Accumulation System (ECTS) load of theoretical 
and practical content by the overall coefficient of the Dimensions of Cultural Heritage and Its intervention 
(4.5 credits University Reform Law [LRU]), how much preparation time / non-contact study time was 
required for every face-to-face hour was calculated. These hours range between 1 and 2 non-contact 
hours for preparation / study for each hour of the theoretical class and between 0.5 and 1.5 hours of 
preparation for each practical class [4], for which the coefficient or factor has been established for theory 
at 1.3 and for practice at 1. Therefore, if the hours for an ECTS credit are 25, the total of the working hours 
of the subject will be approximately 112.5, this being the face-to-face load of the total LRU credits multiplied 
by 10, giving a total of 45 contact hours, thus leaving 67.5 hours of non-contact work. 
It should be noted that the sum of non-contact hours resulting from applying the coefficient does not exceed 
the total planned ECTS of non-contact hours since the objective is to have non-contact hours that can be 
used for the specific preparation of evaluations. In this way, 46.5 contact hours have been established, 
divided into 25 theory, 20 practice, and 1.5 evaluation hours and 67.5 hours of non-contact work, divided 
into 52.5 hours resulting from applying the coefficient and 15 non-contact hours to be used for the specific 
preparation of evaluations, giving a total of 114 hours of work on the subject (see Fig. 5). 

 
Fig. 5. ECTS load of theoretical and practical content by the global coefficient method of the three didactic 
units of the 4.5-credit subject LRU (DU: Didactic Unit. CT: Classroom Theory. LP: Laboratory Practice. AA: 

Assessment Activities FW: Face-to-face work NFW: Non-face-to-face work TH: total hours).  
Source: Own elaboration, 2020. 
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In order to achieve the acquisition of the content and the development of the competences involved, the 
teaching-learning process is directed towards an active and social learning, through the combination of 
FLIP, JiTT, and formative assessment (see Fig. 6). 

 
Fig. 6. Proposed teaching-learning methodologies for Dimensions of Cultural Heritage and Its Intervention. 

Source: Own elaboration, 2020. 

In this way, the entire theory is built from 44 practices, which guide students in the construction and 
discovery of the subject matter. The preparation for the practices is carried out through the FLIP, while 
practices are the vehicle for the JITT and the formative assessment. The emphasis on student work as 
a point of reference during the session helps to center the class on the student and promotes active, 
social, and co-creative learning. For this, the sessions are structured in 9 phases (see Fig. 7): 

1 Through FLIP, students carry out readings or other preparatory non-classroom work activities.  
2 In the classroom, students complete the tasks set individually, using one-minute papers. 
3 The teacher reviews the exercises and considers possible changes in the session they had 

planned. 
4 The teacher uses quotes from the students' exercises to start the discussion on the topic to be 

discussed, generating debate. 
5 Starting from the first results obtained, the students in groups complete the cases, academic 

papers, or new one-minute papers.  
6 The teacher invites students to share the results of the work, fostering debate and constructing 

the theory in a co-creative way.  
7 The students participate in the debate on the results obtained, first in groups and later between 

the groups and with the teacher. 
8 The teacher guides students in obtaining conclusions, helping to generate new concepts. 
9 The teacher adjusts the upcoming pre-class assignments to better understand the needs of the 

students based on how the session developed. 
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Fig. 7. Teaching-learning methodology of the class Dimensions of Cultural Heritage and Its Intervention. 

 Source: Own elaboration, 2020. 

In order to implement this methodology as indicated, 44 practices have been designed, which address 
contemporary problems in the field of cultural heritage. They are updated and revised annually during 
the subject development to adapt them to the rhythm of the class and to offer current cases and 
attractions that rouse the interest of students. Solving activities include techniques such as game 
thinking and one-minute papers and visual thinking and art thinking for cases and academic work (see 
Fig. 8). 

 
Fig. 8. Methodological techniques used in Dimensions of Cultural Heritage and Its Intervention. 

Source: Own elaboration, 2020. 
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In addition, to ensure success in the implementation and monitoring of JITT, the following characteristics 
have been considered: 

1 Offer relevant content 
The material provided to students for preparatory activities for non-classroom work addresses 
contemporary strategic problems, responds to the teaching program, and aims to address the 
knowledge, skills, and attitudes to be achieved concerning this matter. 

2 Be concise 
The practices proposed using the one-minute paper technique are structured upon topics and 
address concrete and brief concepts in a staggered way, clearly identifying the key points to learn. 
They are practices meant to be solved in a few minutes, and they work directly and concretely on 
the problem to be solved. 

3 Be attractive 
The practices address contemporary problems present in social networks in order to capture the 
attention of students. On the other hand, gamification is used as a means to solve the activities, 
thus taking advantage of the natural predisposition towards the game in order to improve students’ 
motivation to learn, to acquire knowledge, or develop skills. 

4 Be flexible 
Students can access the content easily through PoliformaT, and through this link with the Kahoot, 
Mentimeter and Cerebriti platforms from any device and from anywhere. The PoliformaT platform 
is a support environment for face-to-face, adapted face-to-face, and virtual teaching at the UPV, 
by means of which professors and students can share all the information about their subjects and 
use and customize the tools for their management. The Kahoot, Mentimeter and Cerebriti 
platforms are game-based online learning platforms that use gamification to motivate and improve 
students' academic performance and facilitate their evaluation and monitoring. 

5 Be accessible 
The more complex contents of the program are accessible to all students regardless of their 
abilities. The same concept is worked on from different channels to facilitate its assimilation, 
whether via a film, an article, a press release, or a post on a social website. 

6 Facilitate searches 
All the content of the subject is structured and organized on PoliformaT, facilitating the location of 
the material so that anyone can easily find what they need to learn. The content includes 
structured teaching sequences developed in lessons on PoliformaT. All the teaching units follow 
the same structure, which offers the following information [5]: 
o Start: dates, dedication, description, keywords;  
o View: viewing a video, movie, short film, etc.;  
o Read: reading a text;  
o Participate: in your opinion, participation in the forum;  
o Do: activity to be carried out and delivered; 
o In my opinion: works published by the teacher related to the topic of the unit;  
o They say out there: news in the press, social web post, etc., including recent and informal 

publication related to the topic of the unit; 
o + info: to investigate, search, and delve into certain aspects. 
The start section presents the unit. Seeing and reading are the minimum sections to work on. 
Participating and doing are the activities to be carried out and therefore the sections in which the 
student has an active role. And in my opinion, they say out there and + info are complementary 
and voluntary sections to delve into the issues (during the course or in the future). 

7 Be social 
The programming is designed to encourage active and social learning. Half of the practices are 
designed to be developed through co-creative work, and all of these are discussed in a group 
with the participation of the whole class. Students can participate in the evaluation process, 
performing a co-evaluation of two of the most strategic cases in the program. Regardless of the 
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student-teacher surveys managed by the Institute of Education Sciences of the UPV, the subject 
proposes tests annually to evaluate the content. In this way, it is possible to reformulate the 
practices towards the content that is most useful as well as to the preferred format when it comes 
to perform the practices. Finally, some of the practices developed through Kahoot show a ranking 
with the aim of positively motivating students to learn and complete their training, not as a means 
of control. 

6 EVALUATION 
Assessment in Dimensions of Cultural Heritage and Its Intervention is continuous, oriented, regulated, 
and motivating; it uses formative assessment to intervene in those improvements and achieve the goals 
envisaged. This systematic and continuous activity allows adjusting or reinforcing certain actions, 
depending on the evolution of the student's learning process. 

The techniques selected for the formative assessment were objective tests (multiple choice), cases, 
questions of the minute (one-minute papers), academic work, and observation (see Fig. 9).  

 
Fig. 9. Number of acts and weight (%) of each of the evaluation techniques for the subject. 

 Source: Own elaboration, 2020. 

These techniques were selected in order to cover the learning outcomes of the subject, establishing a 
relationship between the two to address the knowledge, skills, and attitudes to be achieved (see Fig. 
10). 

 
Fig. 10. Assessment techniques based on the level of intensity with which the technique addresses each 
type of learning outcome. Green represents the highest intensity, and blue represents moderate intensity. 

Source: Own elaboration based on [6]. 
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Finally, in relation to the procedure for evaluating the transversal competence CT-10 Knowledge of 
contemporary problems, its progress will be assessed through a formative evaluation, in which the ability 
to analyze and solve contemporary problems that arise is assessed. 

For the development of this competence, different collaborative training activities will be proposed, such 
as case studies, ethical dilemmas, or problems. These activities will have the objective of helping to 
analyze and solve a situation that presents contemporary problems with multiple solutions, through 
reflection and dialogue for group, integrated, and meaningful learning. The mark obtained in this part of 
the class involves a number of evaluations and is divided between cases (40%), academic work (35%), 
and observation (25%) (see Fig. 11) through which the student's behavior in the execution of tasks will 
be recorded as well as their level of participation in the debates and forums in each of the units. 

 
Fig. 11. Number of acts and weight (%) of each of the evaluation techniques of the CT-10 competence 

Knowledge of contemporary problems of the subject. Source: Own elaboration, 2020. 

The obtained numerical rating is translated to and at different levels of control achieved (see Fig. 12), 
corresponding to the following: 

 
Fig. 12. Qualification of the competence CT-10 Knowledge of contemporary problems of the subject. 

Source: Own elaboration, 2020. 

7 RESOURCES AND BIBLIOGRAPHY 
The didactic resources that are available to the student to facilitate the learning process are the UPV’s 
own PoliformaT platform [7] and the external platforms Kahoot [8], Mentimeter [9], and Cerebriti [10]. 

In the case of the class Dimensions of Cultural Heritage and Its Intervention, the PoliformaT platform 
brings together complete information from the teaching guide and offers a series of tools selected to 
facilitate FLIP, JITT, and formative evaluation (see Fig. 13), such as the following: 

• Calendar: a tool that allows the subject to be temporalized and events to be sent to students;  
• Bibliography: a tool that allows bibliographic management. The bibliography is an important 

resource for both students and teachers. In this case, as it is a subject in the last year of the 
GCRBC, a series of publications of interest is included so that students can expand upon and 
consult information related to each of the topics covered;  
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• Resources: a tool that allows students to organize documents, web addresses to other sites, to 
prepare and realize practices by providing the necessary material for FLIP and speeding up the 
JITT process;  

• Lessons: a tool that allows the structured design of teaching units, facilitating both the 
development of FLIP, as well as JITT, and the formative assessment process in the classroom;  

• Wiki: a tool that allows collaborative content creation, facilitating JITT in the classroom;  
• Tasks: a tool that gathers the qualifying tasks online, facilitating JITT and formative assessment 

in the classroom 

• Survey: a tool for anonymous surveys or voting, facilitating formative assessment in the classroom 
and co-assessment;  

• Exams: a tool that allows the design, creation, and realization of online exams, contributing to the 
formative evaluation of the student; 

• Grades: a tool that allows students to know their grades and progress individually, facilitating the 
development of continuous assessment ; 

• O365: a connection tool with the Microsoft Teams Office365 platform, available for use if online 
sessions are required. Microsoft Teams is a unified communication and collaboration platform 
that combines persistent chat, video meetings, file storage, and application integration; 

• Forum: a tool that allows for the extension of debates started in the classroom. Through this, 
students participate in a reflective way to develop skills associated with the subject and deal with 
complex problems using different communication channels. 

In addition, PoliformaT is used as the main mode of communication between students and the teacher, 
through internal mail, announcements, the tool to register previous appointments online, and the use of 
Teams for tutorials in the case of not being able to do participate in person. 

 
Fig. 13. Main screen of the PoliformaT site for the class Dimensions of Cultural Heritage  

and Its Intervention. Source: [7]. 

On the other hand, the use of game-based learning platforms, such as Kahoot (see Fig. 14), Mentimeter 
(see Fig. 15) and Cerebriti, complements the PoliformaT site by applying the game-thinking technique 
(game thinking), modifying the rhythm of the sessions, providing dynamism, and facilitating JITT and 
formative assessment through gamification. Game thinking is a learning technique that facilitates 
evaluation from an innovative point of view since it allows one to assess the scope of knowledge not 
only through a qualification but throughout the process of students’ progress and evolution in achieving 
the learning. 
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Fig. 14. Main screen of the Kahoot site of the class Dimensions of Cultural Heritage  
and Its Intervention. Source [8]. 

 
Fig. 15. Main screen of the Mentimeter site of the class Dimensions of Cultural Heritage  

and Its Intervention. Source: [9]. 

8 CONCLUSIONS 
The transformation of heritage has involved a new approach to its management and intervention, which 
makes it necessary to incorporate aspects related to the symbolic-identity, political, and economic 
dimensions. Discovering in a co-creative way the most complex and changing concepts that the field of 
cultural heritage presents is a fundamental process that motivates students to solve problems 
independently and cooperatively, with a minimum of support from the teacher [11]. 

In the first place, JITT consolidates the fundamental concepts by facilitating their management and 
fostering students’ independence, helping them in the subsequent development of their final degree 
project and promoting flexible and exploratory learning by expanding the fields of action [11]. 

Second, the implementation of the FLIP methodology has meant that students have been provided with 
tools and materials that allow them to arrive at the classroom prepared to both develop the practices 
and to raise specific questions. The fact that students have a clear vision of the content and of the ends 
and means of the various exercises that they will have to develop not only allows the optimization of the 
time invested for the practices, but it also guarantees that the teaching-process learning generates 
transversal tools for the set of practices for the subject [12]. 

Third, the implementation of bring your own device with the incorporation of smartphones as teaching 
tools both during face-to-face and non-face-to-face time has shown very positive results in the JITT 
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process and in formative assessment through objective tests (multiple choice) and one-minute papers, 
which students use to consolidate knowledge. These results have expanded the forecasts that were 
raised and have obtained significant evidence in the final results for the theoretical content. This has 
resulted in an agile and interactive tool, which is received in a playful way by the students since it fully 
adapts to the codes that they use every day outside the university environment [13]. 

In conclusion, the appropriation of classroom time to carry out practices and resolve doubts has resulted 
in an evolution in the overall grades for the subject (see Fig. 16 and 17). An increase in numerical grades 
has been registered that shows not only an increase in the involvement of the students with the subject 
matter but also a motivation that favors self-learning and self-evaluation. On the other hand, the average 
evolution in the theoretical qualifications has increased significantly since the 2015–2016 academic year 
when an average of 7.32 out of 10 was obtained, whereas in the 2016–2017 academic year, the result 
it was 9.09 out of 10 on the content, which reinforced face-to-face over non-face-to-face time [14]. This 
increase is attributed not only to the use of this evaluation system but also to the set of methodological 
tools implemented. 

 
Fig. 16. Results obtained during the 2016–2017 class of Dimensions of Cultural Heritage  

and Its Intervention. Source: Own elaboration, 2016. 

 
Fig. 17. Results obtained from the 2017–2018 class of Dimensions of Cultural Heritage and Its Intervention. 

Source: Own elaboration, 2017. 

Finally, it should be noted that the teaching methodologies, the proposed evaluation, and monitoring 
system and tutoring are designed so that the subject can be taught both in person and online, 
synchronously with the support of the Teams platform, without altering the designed programming and 
maintaining an active, social and co-creative learning. Therefore, this proposal is adapted to all possible 
scenarios that may occur in the future, given that the COVID-19 pandemic will continue to be active and 
that its evolution will be uncertain. 
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Abstract  
In this article, we deal with mathematical literacy, especially we examine the awareness and relationship 
to mathematical literacy of students in the teacher training program, and what is the readiness of 
prospective teachers to develop mathematical literacy of their future pupils. The article responds to the 
current requirement to focus mathematical education on the practical use of knowledge in everyday life, 
i.e., on mathematical literacy. Mathematical literacy is the ability of an individual to know and understand 
the role that mathematics plays in the world, to make well-founded judgments and to apply mathematics 
to meet his or her life needs as a creative, interested, and thoughtful citizen. 

Objectives of the research survey conducted by the staff of a faculty project in the Department of 
Mathematics, Faculty of Education, Palacký University Olomouc, Czech Republic, in the year 2021,  
included students' attitude to the importance of developing mathematical literacy, how they perceive 
their readiness to develop mathematical literacy of their pupils, whether there are enough available ideas 
and examples for teachers and if they are interested in further education in the field of mathematical 
literacy.  

Methodology employed a questionnaire survey to collect data for the planned research. Questionnaires 
were electronically distributed to students, prospective primary and lower secondary teachers, at the 
Faculty of Education. The data obtained from the questionnaire were analyzed and processed by 
statistical methods. 

Results of the study reveal that respondents are very inclined to develop mathematical literacy. It turns 
out that most of them would like to attend seminars on the development of mathematical literacy in 
children of all ages and be able to share with other educators their experience of practical mathematics 
teaching.   
Keywords: Mathematical literacy, mathematics teaching, prospective teachers, questionnaire. 

1 INTRODUCTION  
The article responds to the current requirement to focus mathematical education on the practical use 
of knowledge in everyday life, i.e., on mathematical literacy.  

Mathematical literacy is the ability of an individual to know and understand the role that mathematics 
plays in the world, to make well-founded judgments and to engage mathematics to meet his or her life 
needs as a creative, interested, and thoughtful citizen. [1] 

The level of mathematical literacy is manifested when mathematical knowledge and skills are used to 
define, formulate, and solve problems from different fields and contexts and to interpret their solutions 
using mathematics. These contexts range from purely mathematical to those in which the 
mathematical content is not initially obvious, and it is up to the solver to recognize it. It should be 
emphasized that this definition does not only apply to mathematical knowledge at a certain minimum 
level, but also to the use of mathematics in a wide range of situations, from every day and simple to 
unusual and complex. [2] 

Mathematical literacy can be briefly characterized as the ability to apply mathematical knowledge, 
procedures and thinking in everyday life. In the mathematical education of pupils, emphasis should 
be placed on the applicability of mathematics and on building a positive attitude of pupils to this 
subject.  

The importance of mathematical literacy for society is also evidenced by the fact that since the mid-
20th century, comparative research has been conducted around the world to find out how students' 
knowledge and skills differ between countries and different education systems. The International 
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Association for Evaluation of Educational Achievement (IEA) and the Organization for Economic Co-
operation (OECD) have the longest tradition in organizing this research, which also conducts perhaps 
the best-known mathematical literacy research project called the Program for International Student 
Assessment (PISA). This research examines the knowledge and skills of students needed for their 
effective application in modern society and it emphasizes the importance of education as a 
preparation for real life in modern society, thus laying the foundations of mathematical literacy. There 
are now two major international surveys of pupils' knowledge and skills in the world, covering the 
fields of mathematics. In addition to the mentioned PISA survey, it is a TIMSS survey (Trends in 
Mathematics and Science Study), which is conducted under the auspices of the IEA. 

Mathematical literacy plays an important role in various human life situations, such as financial decisions 
to buy an apartment or take out a mortgage, interpretation of numerical tables and graphs in 
newspapers, planning the most suitable transport connection between two places or developing 
applications for mobile phones. Therefore, the OECD definition [1], which combines mathematical 
literacy with the ability of a person (pupil) to formulate, use and interpret mathematics in different 
contexts, is fully capable to describe, predict or explain various phenomena and to recognize the 
importance of mathematics in everyday life in making well-founded judgments and decisions. The 
importance of mathematical literacy for both personal and professional life justifies the need to develop 
it at all stages of their education. [3] 

In the Czech Republic, support for the development of mathematical literacy is still developing. It is 
appropriate to start developing mathematical literacy in children in the pre-school period, i.e., in 
kindergartens at the end of pre-school education, and to continue at primary and secondary schools. 
For this, it is necessary that prospective teachers be already acquainted with this issue during their 
university training, and that teachers have enough suitable topics developed. 

2 METHODOLOGY 
To find out the awareness of mathematical literacy and its importance among prospective teachers, a 
questionnaire was created, which was distributed online in the spring of 2021 among undergraduate 
students at the Department of Mathematics of the Faculty of Education, Palacký University in Olomouc, 
Czech Republic. It contains items determining the general orientation of respondents in the field of 
mathematical literacy, also finds out their opinion on the availability of suitable resources for the 
development of mathematical literacy, their use in teaching and the like.  

The authors used a questionnaire of their own design, which was answered by 159 respondents, all 
students preparing for the teaching profession. Of these respondents, 18 (11%) will teach in 
kindergartens, 59 (37%) in primary schools (pupils aged 6 to 11) and 82 (52%) in lower grades of 
secondary schools (pupils aged 12 to 15). Of these students, 60% study full-time and 40% participate 
in distance learning. Of all students who participated in the questionnaire survey, 24% at the same time 
as they study, they perform the teaching profession. Also, we found out that 67% of respondents have 
no experience in teaching profession, 24% have experience in the range of 1 to 5 years, 5% of 
respondents have experience in the range of 6 to 15 years, 3% have experience in the range of 16 to 
30 years, and 1% has more than 31 years of experience. As regards the gender issue, 81% of 
respondents were women and 19% men. 

The questionnaire found out information about respondents' awareness of mathematical literacy in nine 
closed questions with Likert four-point agreement scale. One question sought respondents' views on 
the importance of ten components of mathematical literacy on a five-point scale, and there was one 
open question, which was optional, asking for suggestions on how to improve the readiness of future 
teachers in mathematics literacy.  

This research investigation leads us to further creative work with students who are preparing for the 
teaching profession at our faculty. This is the creation of sets of topics, which will be offered in the form 
of methodological sheets and worksheets to kindergarten, primary and secondary school teachers for 
the development of mathematical literacy of children and students. University students of teacher 
training with our help and with the help of selected teachers in practice will verify the suitability of their 
selected topics, including the processing of methodological sheets and worksheets. This process is still 
ongoing, and we can report on it in subsequent contributions.  
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3 RESULTS 

3.1 Mathematical literacy and teachers 
We will now list the individual items of the questionnaire and the results obtained.  

3.1.1 Do you consider it important to develop mathematical literacy of all pupils and students? 
The full 100% of respondents answered in the affirmative, none of the 159 students hesitated. Of these, 
84% answered yes and 15% mostly yes. 

3.1.2 How do you perceive your readiness to develop mathematical literacy of pupils and 
students? 

Here, the respondents were no longer so united: 63% feel prepared, 9% absolutely prepared, and 54% 
mostly prepared. In total: 37% feel unprepared, 33% mostly unprepared and 4% completely unprepared. 
We can perhaps attribute this to the fact that most of the respondents have not yet completed their 
education and, as the next survey showed, they probably lack experience.  

 
Figure 1. Opinion of students of their readiness to develop mathematical literacy of pupils. 

3.1.3 Importance of some components of mathematical literacy 
One item of the questionnaire sought students' views on the importance of the following components of 
mathematical literacy on a scale from 1 to 5 where (1 means minimum importance and 5 maximum 
importance). The results see in the stacked bar chart in the Figure 2. 

I The student's need to repeatedly experience the joy of a successfully solved task, understanding 
a new concept, relationship, argument, or situation 

II The pupil's need to gain confidence in his or her own abilities 

III Understanding of different types of mathematical text (symbolic, verbal, picture, graph, table) 

IV Ability to gain and sort experience through one's own manipulative and research activities (also 
by trial and error) 

V Generalization of acquired experience and discovery of patterns 

VI The ability to create models and counterexamples and to construct logical arguments 

VII The ability to work effectively with error as an incentive for a deeper understanding of the 
researched issue 

VIII Ability to analyze processes, concepts, relationships, and situations in the field of mathematics 
individually and in discussion 

IX The ability to use mathematical concepts and skills, to create a system of concepts and 
connections between them 

X The ability to readily use numerical skills 
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Figure 2. The opinion of students on the importance of some components of mathematical literacy. 

We can say that the respondents consider all the above components of mathematical literacy to be 
important, but most of all components I, II and VII. Thus, prospective teachers consider it most important 
that students feel happy with successfully solved examples, understand what they are learning, what 
they are doing, have confidence in their own abilities and can learn from mistakes. 

3.1.4 Is the school's cooperation with parents important for the development of mathematical 
literacy of pupils? 

The respondent answers were: 23% yes, 62% mostly yes, 14% mostly not and 1% not. 

3.1.5 Is it important for the development of mathematical literacy of pupils to share good 
practice between teachers? 

Sharing good practice among teachers is popular and future teachers believe that such practice is very 
useful for everyone. Respondents answered: 58 % yes, 42% mostly yes, 1% mostly no.  

3.1.6 Is the technical and material support available to the school important for the support 
of mathematical literacy? 

Material and technical support responses: 21% important, 55% mostly important, 25% mostly 
unimportant and 2% unimportant. 

3.1.7 Is individual work with pupils with a special interest in mathematics important for the 
support of mathematical literacy? 

Individual work for pupils with an extraordinary interest in mathematics is important for the development 
of mathematical literacy. The responses: 45% important, 45% mostly important, 12% mostly unimportant 
and 2% unimportant. 
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3.1.8 In your opinion, are there enough ideas and tasks available for the development of 
mathematical literacy? 

 
Figure 3 Opinion of students on availability of ideas and tasks. 

Most respondents, 69% in total, think that there are enough available ideas and tasks for the 
development of mathematical literacy. A total of 31% disagree. 

3.1.9 What resources do you prefer when looking for inspiration for ideas and tasks for the 
development of mathematical literacy? 

Respondents look for inspiration for ideas and tasks for the development of mathematical literacy mainly 
on the Internet (46%), in teaching materials (36%) and in professional literature (16%). 

3.1.10 Are you interested in further education in mathematical literacy issues? 
It is gratifying respondents have shown great interest in further education in this area. A total of 88% 
expressed an interest in further education in how to increase the mathematical literacy of pupils and 
students. Details: 43% yes, 45% mostly yes, 11% mostly no, 1% definitely no. 

 
Figure 4. Interest in further education in mathematical literacy issues. 

3.2 Suggestions for improving the teachers’ readiness to develop 
mathematical literacy of pupils 

The last item in the questionnaire was an open question and it was not mandatory. There were 62 (39%) 
respondents making suggestions for improving the readiness of future teachers to develop pupils' 
mathematical literacy. 
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Most respondents agree on the following topics: Participation in trainings/webinars, sharing good 
practice among teachers, support for websites aimed at developing mathematical literacy and increasing 
the digital equipment in schools. Students requested more practice during their studies, more practical 
demonstrations associated with everyday life in the 21st century. Let us now quote some of the students' 
suggestions: 

• “More practical examples. More examples of how to use mathematics. Show math in nature.” 
• “Students should prepare their own tasks, exercises and games for children.” 

• “Courses, self-study, interest.” 
• “Attend webinars, seminars, share experiences with experienced teachers, so that student 

teachers have tips ...” 

• “Focus on modern didactics and approaches to mathematics, where the goal is not "procedures 
to solve examples" but the development of mathematical and logical thinking with respect to the 
difference in abilities of each individual pupil.” 

• “Practice teaching with technology, sharing experiences and tips from teachers who have long 
been interested in the issue and have a lot of experience with practical teaching.” 

• “Emphasize that mathematics is the basis of everything. It seems to me that the importance of 
mathematics is underestimated in society, but in my opinion, it is basically the most important 
subject.” 

4 CONCLUSIONS 
From a questionnaire survey conducted among students, who become teachers and teach mathematics 
to children from an early age to the age when they choose the focus of their further studies to prepare 
them for their future careers, it is concluded that prospective teachers are aware of the importance of 
mathematics and all the problems that accompany teaching mathematics. According to them, it is 
important to develop mathematical literacy in pupils, to engage mathematics so that pupils can apply 
mathematics in practical life and have a positive attitude towards mathematics. 

There is probably a need to gradually change the attitude of all teachers in all types of schools, including 
teacher training universities. Mathematics should be understood as a useful and accessible science and 
in this way it should be presented to pupils from an early age, especially in primary and secondary 
schools. It is important to show its connection with other subjects such as computer science, physics, 
natural and social sciences.  

Positive is the fact that students have shown great interest in further education in the field of developing 
pupils' mathematical literacy. 
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Abstract 
Executive functions (EF) may be defined as those cognitive processes which are crucial for a goal-
directed activity and allow for an individual to meet environmental demands. 

A deficit of the executive functions has been reported in several neurodevelopmental disorders chiefly 
among them attention deficit/hyperactivity disorder (ADHD) and learning specific disorder (LSD) and it 
is well known the extent to which this deficit affects the clinical condition, academic achievement, 
socialization as well as the inhibition of maladaptive and/or aggressive behaviours. 

A growing interest about alternative methods for the assessment and training of executive functions in 
children is emerging since the technology has been considerably advancing and gamification makes the 
cognitive interventions more engaging and enjoyable.  

The present work aims to describe ASTRAS, a software for the assessment and training of executive 
functions in children, and the data about the usability and game of experience in two samples of children: 
with typical (N= 378) an atypical (N=37) development.  

Results demonstrated satisfying positive responses during the interaction of children in both samples 
with the software (es. they report liking the platform, manifest enjoyment or found it entertaining). 
Furthermore, children found the software easy to use and a small percentage of them ask for a support 
from the therapist.  

Bind together, our results show that ASTRAS is usable and engaging for users and it triggers positive 
emotional reactions among them, which makes it promising for the assessment and training of executive 
functions in children. 

Keywords: Executive Functions, Cognitive Training, Computer-Based rehabilitation, Gamification. 

1 INTRODUCTION 
Executive Functions (EFs) can be defined as un umbrella term for higher-order cognitive functions, 
required to direct behaviour toward a goal. EFs includes attention (i.e., the concentration on some 
phenomenon and the exclusion of other stimuli), inhibition (i.e., the ability to inhibit dominant responses), 
working memory (WM, i.e., remembering task-relevant information), updating (i.e., updating and 
monitoring information in the WM, replacing old and no longer relevant information with more relevant 
input), cognitive flexibility (i.e., switching between different tasks or instructions), and planning (i.e., 
choosing the necessary actions to reach a goal). These processes are necessary to cope with new and 
challenging environmental conditions and to regulate one’s own behaviour [1]–[3]. Considering their 
definitions, EFs clearly play an important role both in atypical and typical development. 

Despite the EFs role is not precisely defined in the etiopathogenesis of several neurodevelopmental 
disorders [4] and it seems not enough to distinguish among different clinical profiles [5], researchers 
agree that EFs impairment significantly affects the neurodevelopmental disorder’s symptomatology. EFs 
are involved in many neurodevelopment disorders [6], [7], including Attention Deficit and Hyperactivity 
Disorder [8], Autism Spectrum Disorder [9], [10], Learning Disabilities [11], [12], but also in genetic 
syndrome (i.e., Prader-Willis) [13] and Intellectual Disabilities [14], [15]. 
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The variation in EFs abilities can be found also in typical development [16]. For example, children’s EFs 
are strongly associated with academic achievement [17]. As a result, scholars and practitioners reported 
considerable interest in school-based interventions focusing on EFs, hypothesizing that an explicit focus 
on developing executive functioning skills in school could yield substantial gains in typical development 
student achievement [18]. 

Thus, in line with the Research Domain Criteria (RDoC) [19], attention should be focused on EFs 
difficulties to provide individualized support rather than assuming that all children with or without a 
certain disorder have the same abilities. Considering the role of EFs deficits in children with both atypical 
and typical development, the assessment and treatment of EFs have received considerable attention. 
Several authors [20] underlined the importance of including in the assessment different tasks to highlight 
the complexity of EFs. Other authors paid attention to the ecological validity of EFs measures, proposing 
challenging tasks that reflect the actual cognitive demands of everyday life [21]. Finally, cognitive classic 
tasks are often viewed as boring and repetitive, which negatively impact on data quality and reduce 
intervention effects. Growing evidence underlined the importance to take advantage of technology for 
neurodevelopmental disorders [22]–[24] and specifically to propose the use of alternative, more 
engaging, and enjoyable ways to assess and treat EFs [25]. 

All these aspects are included in gamification (i.e., the evaluation of skills through gaming activities with 
appropriate software). Gamification uses well-established procedures including several classic tasks, 
but it proposes challenging activities similarly to everyday life tasks, and adds all the typical game 
elements (scores, challenges, achievement of goals) to promote children’s interest and attention. 
Specifically, these tasks are defined serious games (i.e., games designed with a primary goal other than 
entertainment) [26] and may provide a possible solution to difficulties relate to cognitive assessment, 
making its funnier and easier [27]. 

Several technological platforms have been released, but, to our knowledge, no one has developed a 
computer-based tool for the assessment of EFs in children with both neurodevelopmental disorder and 
typical development. Moreover, the importance of remote training was previously underconsidered, but, 
considering the current historical time, computer-based tools should allow therapist to start the training 
session from remote offering the opportunity to provide a telerehabilitation.  

This work focuses on ASTRAS [28], a software developed at Neapolisanit, aiming at assessing and 
training EFs in children with neurodevelopmental disorders. The software was developed in the scientific 
research activity of the M.E.T.A. (Laboratory for the study and development of methodologies and 
learning technologies) of the Neapolisanit Rehabilitation Center s.r.l. of Ottaviano (Na), the technological 
start-up Garage94 s.r.l. and the spin-off Lab.da of the University of Padua. The present study aims to 
describe data about the usability and the experience of children with both atypical and typical 
development about the usage of the software. 

2 THE SOFTWARE 
ASTRAS is designed as a useful tool supporting the therapists during their treatments and, at the same 
time, a pleasant gaming environment for children both engaging and challenging. Firstly, in ASTRAS we 
sought to design a software for the assessment and training of the main executive functions in children 
with neurodevelopmental disorders. ASTRAS includes two different sessions, namely an assessment and 
training and the user interface (UI) has been designed to allow the therapist to set a training program taking 
into account the results of patients in the assessment session. 
Importantly, in order to make ASTRAS more engaging for children we used some gamification principles, 
that is the application of typical elements of game playing to other areas of activity [29], [30]. Assessment 
and training tasks share the characteristics of game elements such as: 

1 design: the assets of each task (i.e., scenario and characters) are cartoon-like. Furthermore, 
training’s tasks share common themes (e.g. the space); 

2 mechanics: tasks have been designed as challenges in which children can also compete with others; 
3 components: assessment and training tasks have been designed with different levels of difficulty, 

in order to increase the load of the specific executive domain. Bind together, these game features 
aim to improve children engagement, motivation as well as learning and reduce the negative 
aspects of the cognitive assessment and training: the frustration and anxiety. Furthermore, 
ASTRAS hosts a wide range of tasks/games to make the gaming experience more variable and 
avoid delivering the same task. 
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Finally, in ASTRAS we targeted five main executive functions consistently with Miyake and colleagues 
[31], namely selective attention, working memory, inhibition, planning and cognitive flexibility. The 
rationale is that deficits of executive functions is more likely to be reported in children with 
neurodevelopmental disorders. Importantly, deficits of executive functioning are associated with: 1) a 
higher severity of the disorder [32]; 2) learning impairments (e.g. in ADHD patients) [4], [33], [34]; 3) 
problems with academic achievement [35], [36]; 4) maladaptive and/or aggressive behaviours [37]. On 
the other hand, atypically developing children seem to profit from working on executive functions since 
they acquire new strategies of self-regulation, goal-oriented behaviour, problem solving [38]. In other 
words, working on executive functions fosters the gains of the therapy. 

2.1 Assessment design 
Assessment includes ten tasks, two for each executive domain (selective attention, working memory, 
inhibition, cognitive flexibility and planning). Additionally, other two tasks have been developed to assess 
the updating of working memory. Each task consists of trials, which progressively increase in difficulty.  

Below a small description of the tasks for each cognitive domain has been provided (see figure 1 for an 
example of the assessment tasks). 

 
Figure 1. The figure shows the screenshots of four assessment tasks. From the top right-hand corner: 

Planning task, Maze task, Go-No Go task; Trail task. 

Cancellation. It assesses the visual selective attention. In this task, children are shown a clutter of items, 
and asked to tap with their finger the target item (e.g. a star), ignoring the other stimuli. 

Listening. It assesses the auditory selective attention. In this task, children are provided a sequence of animal 
sounds. They have to tap a paw on the centre of the screen when they hear a target sound (e.g. a frog). 

Sequence of quantity. It assesses the working memory. In this task, a sequence of numbers appears 
on the screen. Children have to repeat the sequence either forward or backward. 

Visual sequence. It assesses the visuo-spatial working memory. In this task, a sequence of flashing 
stars is visualized on the screen. The participant has to reproduce the sequence either forward or 
backward. 

Auditory updating. It assesses the auditory updating of working memory. In this task, children listen to 
the tones in sequence. After each tone is heard children decide whether the new tone is the same from 
1 (1-Back) or 2 trials (2- Back) before. 

Visual updating. It assesses the visuo-spatial updating of working memory. In this task, children have to 
decide whether the position of a ghost is the same of 1 (1-Back) or 2 trials (2-Back) before. 

Go-No Go. It assesses the motor inhibition. In this task, children have to move a penguin only when 
he/she listen to a GO sound. 

Matching. It assesses the cognitive inhibition. In this task, children have to identify, from a subsequent set 
of stimuli, the one that “matches” the sample. Color-shape association: it assesses the cognitive flexibility. 
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In this task, children have to choose, from two stimuli displayed on the top of the screen, the one that has 
the same target criterion of the sample (shape or color). The target criterion is provided by the software. 

Trail. It assesses the cognitive flexibility. In this task, children have to tap in ascending order a clutter of 
numbers and letters. 

Maze. It assesses the planning. In this task, children must trace through a maze without crossing the 
maze lines. 

Planning. It assesses planning. In this task, children have to reproduce a picture (e.g. a cake) in a given 
number of steps. 

Importantly, the assessment is mandatory to unlock the training exercises. The rationale is that the 
training part needs to rely on a cognitive profile highlighting individual’s strengths and weaknesses in 
order to be efficient. 

2.2 Training design 
Training includes 40 tasks/games (see figure 2 for an example). 

 
Figure 2. The figure shows the screenshots of four training tasks. From the top right-hand corner are shown 

tasks testing: inhibition, planning, working memory and cognitive flexibility. 

Thirty-seven out of forty have been designed to address a specific executive function. Additionally, other 
three tasks have been designed in order to train more than one executive functions in a daily life scenario 
(“life skills”). For each training task the therapist chooses: 1) the executive domain to train; 2) the specific 
task/game for that executive domain; 3) the number of exercises; 4) the difficulty (1 to 4); 5) the prompt 
(i.e. the visual or auditory support to help children in accomplishing the task). Figure 4 reports the user 
interface of training. 

3 METHODOLOGY 

3.1 Participants 
37 children with atypical development (CAD: mean age=9, SD=2) and 378 children with typical 
development (CTD: mean age=9, SD=1) were recruited for the present study. CAD were recruited from 
a population of patients that were treated at the Neapolisanit for different neurodevelopmental disorders 
(see table 1 for a description) and which showed an impairment at least one test measuring executive 
functions. CTD were recruited at local primary schools in north Italy (Veneto and Lombardy), in centre 
of Italy (Emilia-Romagna) and south Italy (Molise). Data were collected with the main goal of future 
standardization. For all participants, parents signed a consent form before commencement of the study. 
This study was approved by the local ethics committee, in agreement with the Tenets of the Declaration 
of Helsinki (2013). 
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Table 1. Frequency and percentage of each neurodevelopmental disorder in CAD sample. 

Neurodevelopmental disorder Frequency Percentage % 

Attention Deficit Hyperactivity Disorder 3 8% 

High-functioning autism 7 19% 

Conduct Disorder 4 11% 

Specific Learning Deficits 13 35% 

Verbal dyspraxia 1 3% 

Anxiety Disorder 2 5% 

Language Disorder 1 3% 

Autism Spectrum Disorder 3 8% 

Intellectual Impairments 3 8% 

3.2 Methods and Procedure 
ASTRAS was used for the assessment and training of the executive functions in CAD. Since CTD were 
recruited for a future standardization, they performed only the assessment tasks. 

The users’ impressions with regard to both assessment and training tasks were recorded by the therapists 
by means of an ad-hoc checklist. The checklist aimed to record children’s spontaneous comments and 
reactions which were observed during the sessions. Specifically, through the checklist we sought to 
explore children’s positive (e.g. the user shows a clear manifestation of enjoyment) and negative reactions 
(e.g. the user stops playing with the software) as well as those technical problems children met during the 
usage of the software (e.g. the user asks for help for a properly use of the software).  

3.3 Analysis 
Preliminarily, a set of descriptive analyses were carried out separately for CTD and CAD about 
reaction/comment in the assessment and training tasks. Then, data about each reaction/comment were 
merged resulting in three main measures, namely positive reactions, negative reactions and technical 
problems. These data were submitted to a chi-square analyses in order to test whether positive, negative 
reactions and technical problems: 1) were more frequent in CAD as compared to CTD; 2) were more 
frequent in the assessment tasks as compared to training task (this analysis was performed only for CAD).  

4 RESULTS 
Descriptive analyses are reported in table 2. 

Table 2. Frequency and percentage (in brackets) of each reaction/comment in Children with Typical 
Development (CTD) and Children with Atypical Development (CAD) for the assessment and training tasks 

Reaction/Comment CTD  
(assessment tasks) 

CAD  
(assessment tasks) 

CAD  
(training tasks) 

Clear manifestation of enjoyment (e.g., he/she laughs) 197 (52%) 30 (81%) 30 (81%) 

Liking the software (e.g., he/she says it is entertaining) 344 (91%) 33 (89%) 35 (95%) 

Do not want to stop playing 68 (18%) 9 (24%) 16 (43%) 

Cannot wait for the next session 244 (65%) 19 (51%) 28 (76%) 

Impressions of contempt and irritation (e.g., he/she 
founds the software “silly” or useless) 2 (1%) 1 (3%) 1 (3%) 

Need help at some point 67 (7%) 7 (7%) 0 (0%) 

Clear reaction of boredom 4 (1%) 4 (11%) 1 (0%) 

Stop playing 1 (0%) 6 (16%) 2 (3%) 

Clear reaction of frustration/aggression 0 (0%) 2 (5%) 7 (5%) 
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Results demonstrated satisfying positive responses during the interaction of children in both samples 
with the software. In both groups, children were more likely to say that the software was entertaining 
and they showed clear manifestation of enjoyment. On the other hand, “impressions of contempt and 
irritation” and “clear reaction of frustration” were very rare. Furthermore, children found the software 
easy to use and a small percentage of them ask for a support from the therapist. 

A chi-square test was performed to examine the relation between children with typical and atypical 
development and their reactions as well as technical problems during the interaction with the software 
(see figure 3). The relation between these variables was significant, X2(1), p = .006. CTD were more 
likely to report positive reactions (92%) as compared to CAD (82%). Conversely, negative reactions 
were about to occur more frequently in CAD. CTD and CAT did not differ in terms of technical problems. 

 
Figure 3. The figure reports the percentage of positive and negative reactions as well as the technical 

problems met by children with typical and atypical development in the assessment tasks. 

We performed a further chi-square test to examine the frequency of positive, negative reactions as well 
as technical problems in the assessment and training tasks (see figure 4). This analysis was carried out 
only for CAD. The relation between these variables was significant, X2(1), p = .04. A higher percentage 
of positive reactions was reported in training tasks (91%). Only the 3% of CAD showed negative 
reactions in this kind of tasks. The percentage of CAD reporting technical problems during the 
assessment and training tasks was similar: 7% in the assessment tasks and 6% in the training tasks. 

 
Figure 4. The figure reports the percentage of positive and negative reactions as well as the technical 

problems met by children with atypical development in the assessment and training tasks.. 

5 CONCLUSIONS 
The aim of this study was twofold: 1) to offer a brief description of ASTRAS, a software for the assessment 
and training of executive functions in children with neurodevelopmental disorders; 2) to investigate the 
reactions of children with typical and atypical development during the interaction with the software.  

In ASTRAS we developed an assessment session which include several tasks providing an extensive 
profile of executive functions and highlighting the executive domains which need to be trained. 

Positive reactions
81%

Negative Reactions
12%

Technical problems
7%

PERCENTAGE OF REACTIONS AND TECHNICAL PROBLEMS 
IN CAD GROUP

Positive reactions
92%

Negative Reactions
1%

Technical problems
7%

PERCENTAGE OF REACTIONS AND TECHNICAL PROBLEMS 
IN CTD GROUP

Positive reactions
81%

Negative Reactions
12%

Technical problems
7%

PERCENTAGE OF REACTIONS AND TECHNICAL 
PROBLEMS IN ASSESSMENT TASKS

Positive reactions
90%

Negative Reactions
3%

Technical problems
7%

PERCENTAGE OF REACTIONS AND TECHNICAL 
PROBLEMS IN TRAINING TASKS
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Since cognitive tasks are also typically viewed as effortful and repetitive, which often leads to participant’s 
disengagement and a negative impact on data quality, we used some principles of gamification in order to 
make the experience of therapy more positive for the children. 

Interestingly, our results showed satisfying positive responses during the interaction of children in both 
samples with the software (es. they report liking the platform, manifest enjoyment or found it 
entertaining). Furthermore, children found the software easy to use and a small percentage of them ask 
for a support from the therapist.  

In conclusion, our software can be thought as a platform hosting several tasks/games for the 
assessment and training of executive functions in children with neurodevelopmental disorders. ASTRAS 
offers the advantage to obtain an extensive assessment of executive functions and provide training 
tasks in-person or from remote and control patients’ score ongoing. ASTRAS may be conceived as a 
valid ally supporting the activity of the therapist. Furthermore, through the gamification our software 
increase children’s engagement and make the experience of the therapy more enjoyable as well as 
avoid drop-out. 
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Abstract  
In this article we deal with mathematical literacy of high school students. We are interested in how they 
can cope with non-standard tasks of varying difficulty with a focus on addictions, relationships and 
working with data.  

Mathematical literacy research conducted in 2021 by members of the Department of Mathematics, 
Faculty of Education, Palacký University showed that prospective teachers are interested in developing 
mathematical literacy of their future students and would welcome more background in selecting suitable 
non-standard tasks and sharing examples of teachers' good practice in developing mathematical 
literacy.  

Objectives of this article are to reveal how some high school students can use their mathematical training 
and how they approach the solution of non-standard problems. Specifically, we are interested in the way 
students employ different types of graphs and diagrams, how they monitor key data and whether they 
arrive at correct answers for word problems. 

Methodology was based upon the results of the 2021 mathematical literacy survey. We investigated 
how current students cope with solving practical examples. We selected a set of non-standard tasks 
with the topic of functional thinking and conducted case studies on how students solve this type of task. 
The focus of the study is on dependencies and working with graphs, which is applicable in daily life.  

Results of the study reveal that observed students think that they are able in most cases to understand 
mathematical and statistical data which are an integral part of daily reports. The survey shows that 
students are not asked in the classroom to solve non-standard tasks and that such tasks are not 
commonly found in their textbooks.  

Conclusions drawn were that tasks related to student daily life which reflect the present time and their 
life situation are very attractive for students. Development of student mathematical literacy would be 
supported by the integration of non-standard tasks into mathematics teaching. Teacher preparation at 
faculties would respond accordingly. 

Keywords: Mathematical literacy, non-standard tasks, functional thinking, case study. 

1 INTRODUCTION  
The article deals with the use of non-standard tasks for the development of mathematical literacy of high 
school students.  

Mathematical literacy is the ability of an individual to know and understand the role that mathematics 
plays in the world, to make well-founded judgments and to infiltrate mathematics to meet his or her life 
needs as a creative, interested, and thoughtful citizen. [1] 

The level of mathematical literacy is manifested when mathematical knowledge and skills are used to 
define, formulate, and solve problems from different fields and contexts and to interpret their solutions 
using mathematics. These contexts range from purely mathematical to those in which the mathematical 
content is not initially obvious, and it is up to the solver to recognize it. It should be emphasized that this 
definition does not only apply to mathematical knowledge at a certain minimum level, but also to the use 
of mathematics in a wide range of situations, from every day and simple to unusual and complex. [2] 

The development of mathematical literacy is supported, among other things, by the inclusion of non-
standard tasks in the teaching of mathematics. 

Important parts of mathematics education are non-standard problems and application problems, the 
solution of which can be largely independent of the knowledge and skills taught in school mathematics, 
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but in which it is necessary to apply logical thinking. These tasks should intersect with all areas of primary 
and secondary education. Pupils learn to solve non-standard situations and problems from everyday 
life, to understand and analyze the problem, to sort data and conditions, to make situational sketches, 
to solve optimization problems. Solving logical problems, the difficulty of which depends on the degree 
of intellectual maturity of students, strengthens the student's consciousness in their own ability to think 
logically and can engage even those students who are less successful in mathematics. [3] 

Non-standard tasks have a strong motivational character, the purpose of which is, among other things, 
to show that school mathematics is an interesting, attractive subject. At the same time, interdisciplinary 
contexts are used in solving mathematical problems and problems with suitable topics from the 
environment familiar to students. Non-standard tasks can help the teacher to diagnose the undiscovered 
potential of students and thus correct their ideas. Tasks are conceived as an opportunity for success, 
using all the strengths and creative abilities of the solver. Tasks are not traps to identify incompetence 
and ignorance: non-standard tasks are one of the means to open possibilities for creative teaching in 
mathematics. [4] 

When selecting non-standard tasks for our work, we focused on tasks for the development of functional 
thinking. This is reflected in curricula for these areas: Dependencies, Relationships and Working with 
Data. 

The term functional thinking began to be used at the turn of the 19th and 20th centuries by the German 
mathematician Felix Klein. At the time, he was a leader in the movement for the reform of mathematics 
education in European schools. Klein suggested that teaching be more closely linked to new knowledge 
in mathematics and declared functional thinking to be the axis of all teaching in mathematics. In the 
reform of mathematics teaching, the introduction of the concept of function in schools was proposed. 
The concept of function was early in the curriculum of high school. In the sixties of the twentieth century, 
the function concept became part of the curriculum of a unified nine-year school program compulsory 
for all. 

Under the term functional thinking we understand the ability to assess phenomena in their changes, 
monitor the causes of these changes and to be able to describe them [5]:  

a) For numerical operations, monitor changes in the results of the operation on changes in the 
quantities entering the operation  

b) When solving design problems be able to determine the dependence of the design result on 
changes in the size or position of the specified elements  

c) When monitoring dependencies, be able to decide whether there is a relationship between the 
observed phenomena that could be described quantitatively  

d) Be able to describe the functional relationship with a table, equation or graph  
e) Correctly understand domain and range of values of the given functions  
f) Be able to express the properties of given functions  
g) Be able to read graphs  
h) Be able to generalize quantitative relations.  

Functional thinking means the ability to realize the dependencies between real-world phenomena. It is 
the ability to understand the context of ongoing changes and their causes. Understanding functional 
dependence means understanding connections of phenomena, conditionality of changes, the 
opportunity to learn to describe changes mathematically and to use them in practice. For this reason, 
the development of functional thinking in mathematics is very important for education of students. 

Mathematics is often understood as a set of automated algorithms, procedures, formulas and numbers 
that students must learn. The aim of non-standard tasks is to motivate pupils and develop their thinking 
and mathematical skills. These are often tasks that deviate from the classical concept of teaching 
mathematics. Successful solution of a non-standard task, as something beyond the standard curriculum, 
fulfills the need for success and positive evaluation by the teacher, classmates and the student. 

2 METHODOLOGY 
To find out the awareness of mathematical literacy and its importance among prospective teachers, a 
questionnaire was created, which was distributed in the spring of 2021 online among undergraduate 
students at the Department of Mathematics of the Faculty of Education, Palacký University in Olomouc, 
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Czech Republic. From the answers of 159 respondents, we found that prospective teachers are aware 
of the importance of mathematics and all the problems that accompany teaching mathematics. 
According to them, it is important to develop mathematical literacy in pupils, to bring mathematics closer 
to them so that pupils can apply it in practical life and have a positive attitude towards it. Student teachers 
have shown great interest in further education in the field of developing pupils' mathematical literacy. 

This research investigation leads us to further creative work with students who are preparing for the 
teaching profession at our faculty. This creative work involves the creation of multiple topics which will 
be offered in the form of methodological sheets and worksheets to kindergarten, primary and secondary 
school teachers for the development of mathematical literacy of school children and older students.  

We are also interested in how non-standard tasks are used to develop mathematical literacy, how pupils 
and older students work with them. Case studies can be used for such research. In this article, we briefly 
present the results of one case study, dealing with how high school students work with non-standard 
tasks focused on the skills of reading data from graphs. 

In the case study, the researcher uses all available methods of data collection, which are qualitative 
techniques, because the selection of respondents is targeted. The aim of this case study is to improve 
teaching and bring it closer to real life. Pupils and students can also be motivated to learn by presenting 
them with interesting problems or with model cases from everyday life. 

Three third-year secondary vocational school students took part in the study and were given 5 math 
problems. There were two boys and one girl. They also completed a questionnaire of 15 items, commenting 
on both the examples presented and the relationship of the examples to the mathematics and the like. 

3 RESULTS 
Non-standard tasks offer the possibility of success in finding tasks for students who are not necessarily 
excellent in mathematics. These tasks give them the opportunity not only to apply their mathematical 
knowledge, but also to apply their own ideas. The tasks can also motivate them with unusual content or 
theme. It should be noted that the survey took place at the time of the Covid-19 pandemic and covid 
measures. The pupils worked independently, they were from different schools and they did not know 
each other. Let us now list the tasks that were presented to the students. 

3.1 Assigments 

3.1.1 Task 1.  
Dominika was buying fish for a new aquarium. The Table 1. shows the number of fish she bought four 
months in a row [7]: 

Table 1. 

Month January February March April 

Quantity 3 4 6 7 

Dominica showed the number of purchased fish in the graph:  

 
Figure 1. Purchased fish in Dominica’s graph. 
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Did Dominka draw the diagram correctly? Justify the answer. 

3.1.2 Comment on Task 1. 
The first task was simple, to calm down the students and focus their effort. Everyone solved it correctly. 

3.1.3 Task 2 
One of the ways to find out body proportions is to calculate the so-called body mass index (BMI). [7] 

The Table 2 applies to adults: 

Table 2.  

Category underweight normal overweight obesity severe obesity 

BMI Under 18.5 18.5 – 24.9 25 – 29.9 30 – 34.9 35 and more 

 
Figure 2. Dependence of adult BMI on human height in cm for weight 80 kg. 

A) The graph shows the dependence of the size of BMI on the height of a person weighing 80 kg. From 
the graph and table, find out: a) What is the BMI for a person 190 cm tall? b) Mark in the graph the part 
of the curve that concerns the obese person. c) How tall in cm must a person be in order to obese at 80 
kg? d) Can a person of weight 80 kg be underweight? (Explain)  

B) Mark and justify the correct answer: Consider a person weighing 80 kg, then with increasing height: 
a) the BMI increases b) the BMI decreases c) nothing can be said. 

3.1.4 Comment on Task 2 
Two out of three students (a girl and a boy) described this task as the most interesting. In the task, all 
three made the same single mistake, in the answer to question A part c) How tall in cm must a person 
be in order to obese at 80 kg? All of them stated 160 cm and more instead of the correct answer, 160 
cm or less. 

3.1.5 Comment to the Task 3  
We mention the third task only briefly, because it was a current topic. During the last year, we all meet 
in the media every day with the presentation of data on the development of COVID in the Czech 
Republic. Students had an example in their assignments in which they searched for information from a 
graph and a cartogram. All graphic data was drawn from the Internet. The students managed the direct 
reading of values from both graphs quite well, a bigger problem for them was the task to compare and 
justify the use and differences of the bar graph and cartogram, where they committed inaccuracies. [8] 
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3.1.6 Task 4 
The Figure 3 shows part of the pedigree of Queen Anna de Foix-Candale, who was the Czech, 
Hungarian, Croatian and Slavonian queen in the years 1502 - 1506. The following tasks apply only to 
the names listed here. Jean I. de Foix-Candale is shown with just one son, Gaston II., although more 
sons may have been born. [7] 

 
Figure 3. Family tree for task 4. 

In the following tasks, according to the family tree, fill in the names so that the statements of individual 
persons are true.  

a) Kateřina: "My husband's daughter is __________."  
b) Gaston II.: My brother-in-law is __________________. "  
c) Pierre: "My father's father is ____________."  
d) Anna: "My aunt is ____________."  
e) Kateřina: "My daughter's grandmother is _______________."  
f) Markéta de Foix: "My sister's husband's father is ____________."  
g) Gaston II: "The mother of my daughter's mother is ____________."  
h) Markéta de la Pole: "The daughter of my husband's son is _______________."  
i) Gaston II.: "My mother-in-law's mother is _______________."  
j) Eleonora: "My granddaughter's mother's mother is _______________." 

3.1.7 Comment on Task 4 
One student (a boy) stated that this example is the most interesting of all. He enjoyed doing this task 
because it was clear to him what to do. Another student (a boy) considered this task more complicated 
because he constantly had to look at the family tree scheme and he had a problem with the names in 
the family tree. The third student (a girl) was very surprised that this task was included among the 
problems related to mathematics. All three students solved the task again in the same way, i.e. solved 
correctly except for two answers, which were incomplete. In the case of tasks b) and e), where there 
should have been two names in the answer, they provided only one. This is probably a loss of focus, 
but it also shows that students are not used to the possibility of multiple answers to a question. 

3.1.8 Comment on Task 5 
The last example drew from sports. The data was entered into a table in which the differences in the 
data values were too large, so it was inappropriate to use both a bar and a pie chart. The graph was 
then supplemented with data expressed as a percentage, which was already suitable for graphical 
representation. Students should justify the suitability and unsuitability of using bar and pie charts in these 
cases. Unfortunately, this caused them a lot of trouble.  

It turns out students are not familiar with justifying their procedures and they are apparently not able to 
express themselves accurately. 
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4 CONCLUSIONS 
Students from various vocational high schools, where the hourly contact in mathematics is only two 
hours a week, managed the tasks quite well. The survey shows that students can read from ordinary 
graphs. It is difficult for them to justify things and they are probably not sufficiently led to express 
themselves accurately. They are not used to a task having multiple solutions, and if they find one 
solution, then they stop solving the task. Tasks that relate to student daily life and are relevant their own 
life are very attractive to students.  

In their own opinion, students mostly understand mathematical and statistical data, which are an integral 
part of daily reports. 
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Abstract 
The world has achieved improvement on gender equality under the Sustainable Development Goals 
(SDGs), Malaysia as well has achieved equality in the education attainment domain where women make 
up 62% of the total enrolment in higher education institutions, however, women are still absent from 
many positions as leadership, business market, policymaking, or/and decision-making. Policymaking 
here involved policies at the micro-level, which related more to the education industry in this paper. The 
researcher examined the women’s leadership styles and the factors that influenced how do they lead 
explicitly. Likewise, the researcher focused on how gender, culture, and religion may relate to women’s 
experiences. Data was gathered through in-depth individual interviews among nine women leaders in 
the public and private sector who were either teachers/lecturers or administrators in the education 
industry. And to complement the data particularly about the impact of culture and religion on women's 
leadership styles, a focus group discussion (FGD) was held among another group of Malay Muslim 
women leaders. The findings indicated that women empowerment is crucial for sustainable leaders in 
education industries; the highest leadership styles rated by leaders in the education industry were 
autocratic and democratic which rated 42% of the total approaches listed. While delegation and 
bureaucratic approaches were the lowest leadership styles been voted with both 8%. In addition, gender, 
religion, and culture play a significant role in women's leadership experiences within the education 
industry. This study can provide insight into the landscape of women‘s empowerment and ways to 
support their leadership style. Hence, this research carries values to the Sustainable Development 
Goals (SDG) in enhancing the policy on women empowerment. 

Keywords: Education, Education Industry, Women Leader, Religion and Culture In Leadership. 

1 INTRODUCTION 
Education is a serious matter for the achievement of sustainable development and is substantially 
important for women’s empowerment [1]. Education in 2015 was integrated as a part of the 17 
Sustainable Development Goals (SDGs), that was under the 2030 Agenda for Sustainable Development 
adopted by the United Nations (UN) General Assembly, to “ensure inclusive and equitable quality 
education and promote lifelong learning opportunities for all” and to “achieve gender equality and 
empower all woman and girls” [2]. Although empowering women is essential in education, it was, indeed, 
in the early 1980s when teacher empowerment was viewed as a major worry in school organizations. 
Moreover, Maeroff argued that teacher empowerment is an important matter that contributes to schools’ 
efficiency [3]. The focus was more on teachers to have more opportunities to participate in decision-
making at the school level and to utilize greater professional judgment in curriculum and instruction. 
Culture played an important role in avoiding women's leadership in educational organizations; according 
to the researchers as Morley & Crossouard, women are more possible to lead small colleges or 
universities than big ones, especially in South Asian countries, undeniably, in Japan, South Korea, and 
Hong Kong, women do not head the topmost public universities, which possess the highest ranks of 
international league tables [4]. 

Everywhere in the world, women are seriously lagging behind their leadership positions in higher 
education, with only a few women in leadership positions in every part of the world. There are signs of 
progress in the representation of women in leadership positions; it is encouraging to note that there has 
been a slight increase in their appointments as 39 of the world's top 200 universities are currently led 
by women, slightly better than 34 in 2019 [5] (Bothwell, 2020). Indeed, the data for universities in the 
top 200 of some countries are more promising [5] (Bothwell, 2020). Thus, women are building their 
readiness to lead in higher education; it is clear that despite cultural as well as social obstacles in higher 
education, women continue to look for leadership opportunities. Therefore, successful women leaders 
find ways to support other women’s leadership development [6]. The responsibility then falls to the 
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innovative universities to mainstream gender into their policies and practices to achieve substantive 
results in gender equality. 

Malaysia as a modern and multi-ethnic country is considered one of the most progressive countries in 
Asia about the advancement and achievement of women in the field of education. This is because 
gender equality and leadership in education is not only a matter of justice but also a critical requirement 
in the context of the changing educational landscape. However, certain challenges remain for women's 
participation and advancement in educational leadership. It’s indicated by Azman that in the year 2020 
there are only two of the Vice-Chancellors in the 20 public universities in Malaysia are women, including 
the five wonderful public research universities [7]. The small number of women in leadership positions 
in Malaysia proves that the skills and the experiences of women, which are almost the large portion of 
the workforce, are underutilized. Thus, the lack of women's representation at the top universities reflects 
the failure to embrace the female talent that Malaysia desperately needs. Because of this 
underrepresentation of women in a leadership positions, little is known about their distinctive leadership 
traits, leadership roles, and leadership experience in the Malaysian higher education system. 

2 METHODOLOGY 
The study is purely qualitative; the purpose of this study is to investigate the leadership styles of women 
policymakers in the education industry in Malaysia. Data was gathered through open-ended interviews 
among nine participants, who were leaders from different backgrounds of education industries in 
Malaysia. These well-known women were involved in maintaining and implementing policies related to 
their work. Three women leaders were teachers from public schools and private schools. Along with 
that, there were three women leaders from public institutions of higher education and two were lecturers 
with a public higher education institution while the other was an administrator with a private higher 
education institution. Additionally, three women leaders were administrators from government 
educational agencies. All nine of them were Malay Muslim women leaders who specialized in their 
leadership position. The nine participants were chosen through a purposive selection of Malay women 
leaders, who held positions within the education industry that involved policy decision-making. 
Subsequently, the findings were indicated in the results sections. 

3 RESULTS 
This section presents the discussion on the key findings with a focus on identified patterns and themes 
related to the participants' views on related matters. 

3.1 Finding from Individual Interviews 

3.1.1 Profile of Participants 
A brief description of the nine participants is provided as follow: 

Table 1. Profile of Participants. 

Participant Code names Age Present Status Experience 
Interviewee 1 GEA 1.1 (Government Education Agency) Early 50 Director 11 years 
Interviewee 2 GEA 1.2 (Government Education Agency) Mid 50 Director 32 years 
Interviewee 3 GEA 1.3 (Government Education Agency) Early 50 Director 28 years 
Interviewee 4 VS 1.1 (Private School) Mid 50 Headmistress 30 years 
Interviewee 5 IPTA 1.1 (Public Institute of Higher Education) Early 50 Head of College 25 years 
Interviewee 6 IPTA 1.2 (Public University) Early 50 Deputy Dean 20 years 
Interviewee 7 PS 1.1 (Public School) Early 50 Headmistress 25 years 
Interviewee 8 PS 1.2 (Public School) Mid 40 Head of Student Affairs 14 years 
Interviewee 9 IPTS 1.1 (Private University) Late 50 Research Manager 27 years 

3.1.2 Participants’ Career Path 
Participants of this study had an educational background, except one. 
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Table 2. Respondents’ Education Background. 

Yes No 

86% 14% 

 
Figure 1. Career Path. 

The above (Figure 1) indicated that 86% of the participants began their career in the education industry 
ever since they graduated from university.  

"13 years as an ordinary teacher, and became headmistress at 32 years old." (Respondent PS 1.1) 

“…Working as a teacher for 14 years.” (Respondent PS 1.2) 

“I did my PhD and then came back in December 2007 and moved to this school, as Deputy Dean, during 
that time it was called as X.” (Respondent IPTA 1.2) 

“I was working in a mid managerial level at a public university for 23 years, and a senior position in an 
international research organization for 4 years, then I join the current organization.” (Respondent IPTS 1.1) 

"I was in the current organization since 1985 and I was at that time involved in training as a training 
officer." (Respondent GEA I.1) 

Indeed, the above proof that the participants were the right to participate in this study and their  

3.1.3 Participants Passion in Education 

 
Figure 2. Passion in Education. 

The women interviewed in this research were passionate about their work in the education sector. The 
reasons for them to be passionate about education were categorized into three: (a) personal intention, 
(b) personal growth (c) making the best of a situation. Each of the categories is explained with quotations 
as below: 

A. Personal Intention 

“I love teaching and enjoy seeing results,” said respondent PS 1.1.  

While respondent VS 1.1 contended “I opened the school for "selfish" reasons-- to provide my children 
with a good education and to keep the culture and the religion."  

86%
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25%

25%

50%

personal
intention
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personal
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"Personal reason is I'm a doctorate, so I have to move to one of these schools which allows for more 
research-related work." (Respondent IPTA 1.2) 

B. Personal Growth 

This supporting statement mentioned by respondent PS 1.2 can identify personal growth, "Perhaps this 
could be a challenge that motivates me to continue working as a teacher with this kind of position and 
responsibility." 

Although GEA 1.1 mentioned, "…so, whatever post been given to you is always a challenge." 

C. Making the best of a situation  

“I’ve been transferred into this department, thus, management will send their people to places where 
they wanted us to be. So far it is just fine.” (Respondent IPTA 1.1) 

"Here is a place to develop something new and have a significant effect." (Respondent IPTS 1.1) 

“....It was a coincidence and there was no planning at all, but did very well here.” (Respondent VS 1.1) 

3.1.4 Women Leadership Styles In The Education 

 
Figure 3. Women Leadership Style. 

Participants had their own understanding on how to be a noble leader; from a classical autocratic 
approach to a creative and bureaucratic approach were identified by the women of this research. They 
also indicated that they had books on leadership styles to guide them. 

The above figure (3) displays the leadership styles that were mentioned by the women during the 
interview session. The leadership styles contain autocratic, democratic, situational, delegating, 
participative, and bureaucratic. 

Autocratic Leadership Style } 42% These two are the highest rated by women leader  Democratic Leadership Style 
Delegating Leadership Style } 8% These two are the lowest rated by women leader 
Bureaucratic Leadership Style 

This paper will explain the above leadership styles in detail as follow: 

A. Autocratic Leadership Style 

People in organizations always respect, follow, and fear autocratic leaders who always possess and use 
power to achieve his/her objectives. During this interview, interviewees were shown several cases of 
autocratic leaders who were the positive role model to their staff for them to improve performances in 
their organization. Indeed, five of the nine women adopted the autocratic style when necessary, 
however, the autocratic style was more instructional than dictatorial.  

Respondent PS1.1 stressed that the younger teachers needed an instructional leadership style to 
ensure that they did not put personal gain over organizational gain. Nevertheless, overall she advocated 
consensus in decision-making. 

Respondent IPTA 1.1 clarified that while she needs to show her staff that she listens to them, there are 
times when she needs to be firm and tell them off. 
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While Respondent IPTS 1.1 said that, "As such, I resorted to commanding style to resolve the issues at 
hand. In the current organization, I am in, it is more appropriate to use pacesetting leadership style as 
the organization is fast-moving and the environment is competitive."  

Meanwhile, Respondent GEA 1.1 has described her style of leadership which is both autocratic and 
instructional with liberal doses of democracy as below: "Whether you are an officer, an assistant, a 
director, you must be able to understand your roles, hierarchy of the organization, so that, you can 
respect those positions you know. When there are tasks to be done, the tasks have to be done, if it is 
not done, then there has to be a discussion as the why these failures occur. So you have to be firm and 
if you have to argue till the sky drop, you have to do and pursue that, but at the same time, I think you 
should still be able to have a cup of tea with your staff."  

On the other hand, Respondent GEA 1.2 mentioned, "And also I always feel that when you want to be 
a leader and you want to make changes you have to be the reflection of that change. So I don't like 
laissez-faire leadership because it won't work. You need to have some structure that's why I feel that 
some structure needs to be in place. But putting in structures is like limiting creativity so I give in to lavish 
creativity that is the bigger portions." 

B. Democratic Leadership Style 

A democratic leader works with their staff closely to guide them for the betterment of the organization 
and the programs. The women leaders of this research described their approaches and behaviors with 
quotations as below:. 

Respondent PS 1.1, “.....willing to listen to other voices.”  

"It is more useable using the voice of consensus by the teachers. I love to discuss with my colleagues." 
(Respondent PS 1.2) 

In summary, respondent IPTA 1.1 said that, when the lecturers do not agree with her, she will suggest 
a workshop so that a collective decision can be made. 

Meanwhile, Respondent IPTS 1.1 stated that previously when she was leading a team with more senior 
members, she relied on visionary styles. 

Nevertheless, Respondent GEA 1.2 responded with, "Putting structures, people here think that I'm very 
soft because I put a little bit structures. I will observe the person, and I give them one, two, three chances 
to improve themselves before I talk to them. And most of the time I will allow them to improve and 
innovate. I think my style is a combination of a little bit of punishment and more on an effort to develop 
creative people." 

C. Delegating Leadership Style 

An intrinsic part of every employee's work would be delegation. This approach would derive a positive 
motivation as it allows the staff to show their skills and ability to lead. Several respondents mentioned 
being a delegate leader; where they delegate work to their staff, however, they kept their eyes on the 
situations. 

D. Bureaucratic Leadership Style 

Bureaucratic leadership style mostly prefers to establish rules and regulations, some of which can mostly 
prevent creativity and innovation. Indeed, interviewees felt that the bureaucratic leadership supported 
them in getting the work done on time. 

3.1.5 Influences Of Religion And Culture In Leadership Styles 
The women's responses to questions about what has influenced how they lead can be categorized in 
two ways. These categories are Malay culture and religious influences. 

A. Malay’s Culture influences in Leadership Styles 

Based on the interviews, 57% of respondents signified that they agreed the Malay culture did play a role 
in their leadership styles. For example, give warm greetings like 'Salam' to other people (respondent 
GEA 1.1). 

Respondent PS1.1 and GEA1.2 similarly stressed that being Malay gave them a high tolerance level 
and that can assimilate well with other races and religions. 
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Conversely, 43% disagreed that Malay culture influenced their leadership styles. Respondent GEA 1.2 
stated that "Culture is not affecting my leadership, I think being a Malay and women you have certain a 
label on your head that "Malay women are supposed to be like this, like this and this.." I'm not like that, 
I'm loud, I say my voice, I voice out my opinions, I argue with them, I think that this is right, you have to 
think about it let's say, I'm very firm of that." 

Respondent GEA 1.2 shared the following remark she received when she was working in the corporate 
sector as the consultant, there were cynical remarks like "well you are a Malay woman, what do you know."  
Despite that, some respondents mentioned that the Malay culture could be an obstacle, as a whole they 
agreed that the Malay culture could be utilized as an enhancer to their leadership styles and was unique 
to Malay women leaders. 

B. Religion Influences in Leadership Styles 

All of the respondents agreed religion was a strong influence on their leadership style. As a whole, all 
the respondents tended to assimilate the Islamic styles of leadership in most matters such as decision-
making and consensus-building.  They also felt that religion was not a barrier to their gaining the present 
leadership position.  There exist a consensus among the respondents that Malay and Islamic values are 
intertwined and such combined culture has somewhat shaped their leadership styles. 

Respondent PS I.1 Is quoted as follows: “Definitely religion and culture. Redha (pleased), Pasrah 
(submission). I think we are just like family and don't talk bad things about others even though we are 
angry. Here, we have more Malay teachers than Chinese and Indian teachers, but we manage to make 
Chinese, India, like our culture." 

I have a religious background [Muslim] that helps me to see a problem as a challenge, not a problem; 
my religious roots are very, very deep (V.S 1.1) 

3.2 Findings from Focus Group Discussion (FGD) 
The discussion of this study is presented below where the discussion involved three issues, the 
influences from religion, culture, and gender in women's leadership styles. There were seven 
representatives from their organization participate in this discussion. The discussion was grouped into 
two coerce have different ideas and thinking. A brief description and code names of the participants are 
depicted in the following Table 3. 

Table 3. Code names for Participants. 

 Code names Position in organization 

GROUP 1 
Contributor 1 R1.1 Head of Department 

Contributor 2 R1.2 Head of Department 

Contributor 3 R1.3 Head of Department 

Contributor 4 R1.4 Head of Programme 

GROUP 2 

Contributor 1 R2.1 Head of Department 

Contributor 2 R2.2 Head of Section 

Contributor 3 R2.3 Head of Section 

As a whole, the participants were not leading their organization but were departmental and section 
heads. The rationale of holding the FGD was not only to see a greater emphasis on the issues of religion, 
culture, and gender but also to compare between the leadership levels of being in the top echelon and 
lower-level leadership. 

3.2.1 Role of Religion 
Both group 1 and group 2 reported similar opinions when it came to the role of religion in their leadership 
styles. 
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From the discussion held, the findings based on their experience revealed that they always put religion 
as a top priority in their leadership styles From the Islamic perspective, mentioned that their leadership 
styles entail accountability, honesty, sincerity, consensus, and reward for both here and hereafter. In 
their experience women were very concerned with what happens in the hereafter, hence tended to a 
make-to-make decision based on the principles of Islam.  They also based their leadership style on the 
teachings of Islam. 

3.2.2 Role of Culture 
The respondents of this project introduced themselves with common Malay values as flexibility, 
approachable, give and take, accommodating, empathy with limitation, and finally soft approach. As a 
matter of fact, these women developed the identified values from their own culture, which in result had 
somewhat shaped their leadership style. Such virtues were also identified by Hall, Kim, & Salleh, based 
on their research on Malaysian women leaders [8], [9], & [10].  

4 CONCLUSIONS 
Remarkably it was illustrated that there was no difference between teachers, lecturers, and 
administrators' leadership styles in the academic industry.  It was also witnessed that the respondents 
in the interview session had little issues on gender as compared to the respondents in the FGD. 
Members in the FGD reported they had trouble with subordinates, but such problems were settled upon 
them proving their ability to lead.  As such it does reflect that the level of leadership plays a role.  It can 
concur that upon reaching organizational leadership positions in the education industry, these women 
have proven their ability to lead, and hence there is very little objection to their promotion. All women 
either in the interview or/and FGD have succeeded in turning to be a Malay as well ingraining Malay 
culture as positive traits in leadership styles and have adhered to the Islamic way of life. Fear and 
concern of hereafter have led these women to become leaders who are trustworthy and just. 
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Abstract 
Teaching chemistry is currently struggling with specific problems. By increasing the complexity of the 
curriculum and placing more emphasis on theoretical memorization, students’ interest in this subject has 
decreased. However, it is necessary to know and apply the basics of chemistry to everyday life because 
it is a part of our daily life, and chemistry is a part of primary science education - science literacy. Related 
to this, there is a current but relatively sensitive topic: the evaluation of students, which is part of every 
educational process and directly affects the self-confidence of students and teachers. Several 
measuring tools are used in pedagogical practice, but one of the most objectives is the didactic test. 

In the paper, we present findings from the empirical verification of student’s level of knowledge in terms 
of their durability. We monitored, analyzed, and compared the students’ knowledge in chemistry in the 
9th year of primary school and the 1st year of high school. The sample of students was selected 
randomly. The didactic test consisted of 26 items arranged chronologically, according to years. We 
evaluated the reliability of the test, analyzed the effect of gender on the overall score and level of 
education. Using the Pearson’s chi-squared test of goodness of fit, we analyzed the test development 
time. The reliability of the test showed values higher than 0.75. The statistical evaluation and subsequent 
analysis of the results show that the average score does not depend on the gender of students but it is 
rather statistically significantly dependent whether the students attend a primary or secondary school. 
In the relationship between the parameters, the level of the school attended and the time of the test, 
depending on the average point gain or the number of researchers participating in the investigation, the 
average score showed the independence of these parameters, however, the researchers had proven 
the dependence of these parameters. The results further point to the fact that high school students are 
better in all respects than primary school students. As part of the research, we used a short 
questionnaire, where students had the opportunity to comment on the difficulty of the didactic test and 
their relationship to the subject of chemistry and how the teacher plays a role in the popularity of this 
subject. The results revealed that the teacher significantly influences the student-subject relationship. It 
can be assumed that a quality teacher (in terms of knowledge and personality) plays an irreplaceable 
role in the teaching process. 

Keywords: Science Literacy, Empirical Research, Didactic Test, Knowledge, Chemistry. 

1 INTRODUCTION 
An always relevant, but relatively sensitive topic is the evaluation of students as part of every educational 
process. It does not matter whether the assessment is being performed by grading, percentage value 
or verbal assessment; it directly affects the self-confidence not only of students but also teachers, even 
indirectly the close family of the student. Assessment will influence the student’s path further and thus 
the future profession and subsequently the whole life. For these reasons, great effort should be made 
to create the conditions for each student’s objective and fair assessment [1]. One of the many ways we 
can verify students’ acquired knowledge and how long they can keep it is to create a research tool - a 
didactic test. 

1.1 Literacy 
In the past, the term literacy was referred to as an individual’s ability to read and write. Such an 
understanding of literacy is insufficient; the concept is constantly expanding because it is related to the 
needs of an evolving society. What the previous century required of the individual is no longer valid 
nowadays. The concept of functional literacy expresses this fact. Kolláriková et al. [2] identify literacy in 
the broadest sense as an individual’s ability to adapt to the environment and survive. It is an essential 
human characteristic that contributes to the development of society. Every type literacy has and been 
going  through an extended period of development. Basic literacy has been used for a simpler way of 
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life and has been sufficient enough. Today, advances in science and technology force us to improve 
and thus create new types of literacy. There are many other sources of information, so the term literacy 
has come to be used in a figurative sense as a specific ability of people presented in a particular area 
[2]. Hanuljaková also understands literacy as a synonym for education [3], [4]. OECD PISA speaks of 
literacy as the ability of students to apply knowledge and skills in their mother tongue, mathematics and 
science, to analyze, justify and effectively communicate their views, attitudes, as well as to present, 
solve and interpret problems in different situations [5], [6 ], [7]. 

1.1.1 Science literacy 
At present, in addition to "traditional" types of literacy, there are others, e.g., science literacy, which is 
the ability to use scientific knowledge, to ask questions based on evidence, to draw conclusions leading 
to understanding and to make decisions about the world of nature and the changes that have occurred 
as a result of human activity [8]. The National Academy of Sciences in the United States defines science 
literacy as the ability to understand the scientific concepts and practices necessary for one’s own 
decisions in participating in civic or cultural life. A naturally literate person can ask, find or find answers 
to questions based on curiosity or everyday experience, i.e., one can describe, explain, and predict 
natural phenomena. Without science literacy, one would not be able to read or engage in science-
understanding articles on science; he would not express attitudes to natural issues, which are often part 
of local or national policy and have a scientific basis [9], [10]. One would also not assess the quality of 
scientific information based on the source, present or argue or draw conclusions [11]. OECD PISA is in 
line with the National Academy of Sciences views but speaks of science literacy as a broader concept, 
as it involves several disciplines such as physics, chemistry, biology, geography, and ecology. In PISA 
they defines it as: "The ability to use scientific knowledge, acquire new knowledge, explain natural 
phenomena, identify questions and draw evidence-based conclusions for understanding and making 
decisions about the natural world and the changes that have resulted from human activity" [6]. According 
to Miklovičová [12], a scientifically literate person must have the competence to explain phenomena 
scientifically, design and evaluate scientific research, and interpret the obtained data and evidence 
scientifically. 

1.2 Chemistry as the subject 
One of the goals of the innovative State Educational Program (hereinafter as iŠVP) in Slovakia is the 
development of science literacy, which is part of the educational area "Človek a príroda" represented by 
the subjects of biology, physics and chemistry. It creates a space for students to manipulate specific 
objects, observe phenomena, measure, perform experiments, discuss with each other, solve open 
tasks, practical and theoretical problems they know from daily life. The basic approaches include 
discovery and research, which allow new knowledge and the basics of scientific skills and create positive 
attitudes to the scientific way of learning about the world [13]. 

Chemistry, as a subject, uses research and activities by which students discover the properties of 
substances, the laws of their behavior and interaction. The content is based on situations, phenomena 
and activities of a chemical nature in everyday life and is familiar to the student. The essential element 
of scientific activity is experimentation, in which students consolidate their chemical knowledge and 
develop practical skills. By carrying out their own "scientific" activities, students acquire essential skills, 
especially the ability to objectively and reliably observe and describe what is observed. Students 
measure, record, classify, analyze and interpret the obtained data, create and verify assumptions and 
draw conclusions [14], [15]. 

The state educational program also specifies students’ goals at the end of year 9 of primary school. 
Students should be acquainted with the substances they encounter in everyday life (e.g., in the kitchen, 
bathroom), understand the chemical process and phenomenon, and use professional terminology to 
describe them. They can understand the instructions for the implementation of simple experiments in 
practical activities. They independently plan and implement the observations and measurements within 
the  scope of an experiment, processing, evaluating and drawing conclusions. During work in the 
laboratory, they should acquire manual skills, intellectual and social abilities, learn the principles of safe 
work with substances [13]. In chemistry classes, students should learn to search available resources for 
knowledge about the use of various substances in industry, agriculture and life in terms of their relevance 
to humans and their impact on the environment and human health. Students should use this acquired 
knowledge and experience to protect health and the environment [16]. 
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1.2.1 Critical thinking and creativity in teaching chemistry 
Scientific and critical thinking are usually aligned so they are interconnected. A critical person tends to 
identify problems by asking questions, seeking solutions or questioning their claims or others with 
appropriate arguments. These competencies should currently be developed in education, where 
teachers should lead students in this way to the knowledge offered by science [17]. According to Turek 
[18], uncritically thinking individuals try to learn what someone has already discovered. At the same 
time, the acquisition of such skills is an essential part of everyday life, when we have to make decisions 
within our work or in routine decisions. Paul and Elder argued that the critical thinking of the population 
would prevent the influence of the mass media on their judgment [19]. 

Critical thinking can be applied to teaching if students actively participate. They use thought processes 
to acquire information, apply new knowledge to authentic tasks, or link new information with the already 
gained [20], [21]. There must be mutual respect between those involved [22]. Kosturková also supported 
this idea by saying that the teacher must give students space to stand for their opinions and avoid 
pushing their opinions[23]. The student must think like a scientist in the experiments. If the student is 
unable to take a critical stance on his work, he will not realize the imperfections of his work [24]. 

According to Hadzigeorgiou, critical thinking and its application are already considered as creativity [25]. 
Creativity is also a way to eliminate disharmony when the usual behavior patterns are not enough and 
new ones need to be found [26]. A person is considered creative when creating original ideas and 
thoughts that are usable in the real world for the individual or society [27]. 

1.3 Didactic test 
Several metric tools are used to verify knowledge and acquire feedback in the teaching process. A 
didactic test is considered to be the most comprehensive way to determine the quantity and quality of 
students’ knowledge. There are several such widely-accepted definitions. According to Lapitka, the 
didactic test is a written exam in which the student answers the questions, prepared in advance, 
economically or solves prepared tasks with just one correct answer [28]. Byčkovský presents it as an 
objective tool for determining students’ level of knowledge and skills, designed and used according to 
predetermined rules. We can summarize them and state that the didactic test is created to objectively 
measure and evaluate the level of knowledge of the tested students, whose questions form a set of 
items from selected areas of content. Students have limited time to work it out [29]. The quality of the 
test is influenced by the way it is designed [30]. All judgments about didactic tests agree that they are 
systematically compiled concerning the purpose of their use and fulfill a cognitive function of evaluation. 
The results are evaluated and interpreted to be used for further pedagogical progress [31]. It is 
considered an advantage in didactic tests that the tested students have the same conditions. The basic 
requirements for an objective didactic test are: 

- The test must be set up correctly, 
- Must be appropriately used, 
- Must be appropriately evaluated [28]. 

The advantages of didactic tests over oral or written exams are quick assessment of the state of 
knowledge, provide students with equal opportunities (conditions) for success, reduce the objectivity of 
assessment, can research the whole subject, practice the curriculum, allow repetition and tutoring based 
on individual approach to students and provide feedback to the teacher [32]. 

The results of didactic tests can compare the level of knowledge and master the curriculum content 
between students, classes, or schools. Based on the results, we can get an idea of the quality of 
education in individual schools, as didactic tests offer a wide range of uses and guarantee the objectivity 
of the results [33]. 

As the possible lack of didactic tests, we consider the loss of verbal contact between teacher and student 
and the consequent insufficient development of language skills, and at the same time the difficulty of 
preparing a quality didactic test, while the knowledge is conditioned by unique mastery of the curriculum 
[32]. Other lacks may be the time constraint of the tests and the inability to provide individual feedback 
to the subject [34]. 
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2 METHODOLOGY 
The previous facts evoke the focus of our didactic research. We decided to verify students’ knowledge 
in chemistry at the end of primary school, i.e., at the end of the ninth grade. At the same time, we verified 
how much they still remember at the initial high school stage, i.e., in the first year. The entire knowledge 
monitor was therefore implemented in two stages in 06/2020 and 09/2020. The respondents in the first 
stage were students in the ninth grade of primary school and the second stage students in the first grade 
of secondary school. A didactic test was used as a measuring tool. The aim was to compare the obtained 
final score in both samples of respondents. 

When creating a measuring tool - didactic test, in terms of the curriculum content included in the tasks, 
we proceeded according to the valid iŠVP for the entire primary education ISCED 2. We used chemistry 
textbooks for Years 7,8,9 of primary school. Due to the circumstances associated with the spreading 
SARS-CoV-2 virus, the test was entered online, as students switched to the distance form of teaching 
during the study period. The test contained 26 tasks, arranged chronologically by year. The first 10 tasks 
were created from the content of the Year 7 curriculum, followed by 9 tasks from the Year 8 curriculum 
and the last 7 questions formed the curriculum included in the Year 9 curriculum of the primary school. 

Research questions: 

1 What is the difference in the level of test development between primary and secondary school 
students? 

2 Does gender affect the quality of the test? 
3 Does the time of day when the test is being taken affect the quality of work? 

2.1 Characteristics of the research sample 
A total of 178 respondents participated in our research. They participated in the research voluntarily and 
were carried out anonymously. Addressed students were selected at random. Specifically, the 
participation was of 143 primary school students and 35 secondary school students. Table 1 shows the 
distribution by gender. 

Table 1. Representation of students by sex 

Gender Represented by 

Boy 57% 

Girl 43% 

3 RESULTS 
To evaluate the quality of the test, we used its reliability, which was calculated as a coefficient of 
Cronbach’s alpha α with values for primary and secondary schools (Table 2). 

Table 2. Reliability of tests according to Cronbach’s alpha value  

Cronbach alpha Internal consistency 

0,9 ≤ α Excellent  

0,8 ≤ α < 0,9 Good 

0,7 ≤ α < 0,8 Acceptable 

0,6 ≤ α < 0,7 Doubtful 

0,5 ≤ α < 0,6 Weak 

α < 0,5 Unacceptable 
Source: https://www.statisticshowto.com/cronbachs-alpha-spss/ 
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Table 3. Cronbach alpha coefficients for the elementary school and high school 

 Element.school High school 

α 0,77 0,84 

We conclude that the test created by us had an evaluation of acceptable to good internal consistency.  
Based on the maximum score that students could get, a corresponding table 4 was created, according 
to which they could be classified. 

Table 4. Classification by success rate 

Grade Percentage (%) Score in points 

1 100 – 90 50 – 45 

2 89 – 75 44 – 38 

3 74 – 50 37 – 25 

4 49 – 30 24 – 15 

5 29 - 0 14 – 0  

The percentage of students in the individual grades is shown in Table 5. 

Table 5. Results of the didactic test according to the classification of students 

Grade Elemen.school High school 

1 5,2% 11,4% 

2 21,0% 31,4% 

3 54,5% 45,7% 

4 18,2% 8,5% 

5 1,1% 3,0%  

Further analysis of the didactic test was performed according to the influence of gender (Tab. 6), level 
of education (Tab. 7) and time of working on the test by the students (Tab. 8). 

Table 6. Basic parameters of the measured file depending on gender 

Gender No. of students Average points gained Standard deviation p 

girls 103 32,70 8,90 

boys 75 31,53 7,51 

Statistical analysis, the use of a two-sample t-test and subsequently a two-tailed F-test showed that the 
average knowledge did not depend on the gender of the students. 

Table 7. Basic parameters of the researched file depending on the level of education 

School No. of students Average points gained Standard deviation p 

Primary school 143 31,60 8,15 

High school 35 34,69 8,77 
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The procedure was similar in the experimental statistical comparison of the results of the didactic test 
depending on the level of education. In this case, the hypothesis that the variance of the results for 
primary and secondary schools was rejected. It has been proven that the level of education statistically 
significantly affects the level of knowledge of students. This statistical result could be because more 
than 80% of high school students attended top-ranked schools and therefore, their knowledge should 
exceed average values. 

Last but not least, we were interested in whether there was a dependence between the school attended, 
the level of the score and the time when the student worked the test out. From a psychological point of 
view, it is known that people are more efficient in the morning. Therefore, we were interested in the 
correlation between the time when the test was taken and its result. The Pearson’s chi-squared test of 
goddness of fit was used to analyze the contingency table showing the average point gain over time in 
three-time horizons: morning (6:00 - 12:00), afternoon (12:00 - 18:00) and evening (18:00). - 24:00). 
The analyzed data are shown in Table 8. 

Table 8. Contingency table showing the average point gain over time  
for elementary and high school students 

 Time of the test completion 

School attended 6:00 – 12:00 12:00 – 18:00 18:00 – 24:00 

Primary school 29,87 34,35 33,89 

High school 37,88 29,00 35,10 

We analyzed the hypothesis of the independence of the time, working on the test at the school attended. 
The analysis of the average score gained, the independence of the school level attended and the time 
when the test was ready at a reliability level of 99%. 

In the same way, a relationship between the primary and secondary school students as a function of 
time was analyzed. The analyzed data are shown in Table 9. Based on the number of finished tests in 
individual times, the relation between the school attended and the time of elaboration of the test was 
proven. The strength of this dependence was further described by the Cramer’s coefficient V: V = 37.5%, 
which expresses the mean level of dependence. 

Table 9. Contingency table showing the number of researchers in time and the school attended 

 Time of the test completion 

School attended 6:00 – 12:00 12:00 – 18:00 18:00 – 24:00 

Primary school 85 31 27 

High school 8 6 21 

In a detailed analysis, we found out which of the questions (areas) in the didactic test caused the 
students the most significant problems and which were answered with the highest score (Graph 1). We 
found that the most significant problems were caused by question number 4, which focused on the 
composition of substances, specifically the type of mixtures. High school students achieved the highest 
scores on a question focused on application to everyday life, specifically the topic of waste. Primary 
school students reached the best results in question 3, focused on the identification of laboratory aids. 
The most significant difference was noted in question 23, which focused on alcohol. 

1744



 

 

 
Graph 1 Comparison of the success of individual questions of the didactic test. We marked in red question no. 
4, which achieved the lowest point gain of all questions. Question no. 23, where there was a difference of up to 

36% in the correctness of the answer between primary and high school students, is marked in green. 

For the completeness of our verification of knowledge, we added a short questionnaire at the end of the 
test, in which they answered the statements concerning the test and, at the same time, the experience 
they have with teaching chemistry in primary school. The questionnaire contained 7 statements, which 
students answered with a rating scale of 1 (means no) - 5 (yes). The questionnaire evaluation shows 
that the test was moderately demanding (students rated the questionnaire on average 3). To claim 
whether chemistry was their favorite subject in primary school, students tend towards both positive and 
negative opinions. The neutral answer was submitted by the smallest number of students. Students 
were asked to express how their chemistry teacher affected their relationship to the subject in another 
statement. Students could choose from three options. About 60% of primary school students and 46% 
of secondary school students expressed a positive experience with their teacher. The teacher’s claim 
negatively affected their experience by 13% of primary school students and up to 26% of secondary 
school students. In another statement, we found out how much students know about the connection 
between chemistry and everyday life, or consider chemistry as one of the compulsory subjects they 
have to complete. The results showed that only half of the primary school students identify with the claim 
that chemistry is all around us. High school students reached a higher number and 69% of respondents 
agreed with this statement. There were 3 more statements in the questionnaire, based on which we 
found the following: 22% of elementary school students and 11% of high school students fully agree 
with the statement that they spent enough time during teaching to engage in practical activities such as 
laboratory exercises. On the contrary, 15% of primary school students and 17% of secondary school 
students do not agree with the given statement. Up to 30% of primary school students and 40% of 
secondary school students chose a medium value (I do not know) to say that the students worked 
sufficiently with the textbook in class. 24% of primary school students and 20% of secondary school 
students agree with the statement. In the last statement, we found out how students have experienced 
ICT use in chemistry classes. Positive experiences, i.e., answers "mostly yes and often," were chosen 
by 60% of primary school students and 34% of secondary school students. 6% of primary school 
students and 37% of secondary school students indicated the option "not at all". 

4 CONCLUSION 
In our research, the knowledge literacy of the curriculum of primary school chemistry was analyzed for 
students in the Year 9 of primary schools and the Year 1 of secondary schools. A didactic test was 
created for this analysis, which contained 26 questions from the Grade 7, 8, 9 curricula. The reliability 
of the test showed values higher than 0.75 for primary (0.77) and secondary (0.84). In this work, we 
evaluated and compared the level and quality of each question among students and found out the 
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influence of other factors on the results of this analysis (gender, test time, the impact of the school level 
attended). With the help of statistical evaluation, we get the answers to our research questions. We 
found that the average score does not depend on the gender of students but is statistically significantly 
dependent on the school attended (primary or secondary school). The time when the test was taken 
correlates with the type of school but not with the average score obtained. The results further point to 
the fact that high school students are better in all respects than primary school students. However, an 
unbalanced sample of the number of respondents between primary and secondary schools may have 
contributed to this result. This result could also be reached by greater maturity of students and higher 
requirements, or ultimately the fact that students wrote a test between October and November when the 
primary school curriculum was just repeated with the teacher. 

In the empirical part, we also used a short questionnaire, where students had the opportunity to comment 
on the difficulty of the didactic test and the relationship to the subject of chemistry and how the teacher 
plays a role in the popularity of this subject. The results revealed that the teacher significantly influences 
the relationship: student-subject. It can be assumed that a quality teacher (in terms of knowledge and 
personality) plays an irreplaceable role in the teaching process. 
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Abstract 
In response to the COVID-19 pandemic, countries around the world have closed many activities 
including education. Indeed, Malaysia is one of the countries that closed schools, universities, and other 
educational institutions to reduce the spread of the virus. This closure forced the educational system to 
switch from traditional methods to e-learning using available educational platforms, which require 
electronic devices with strong Internet access. The primary focus of this study is to investigate the impact 
of the pandemic on the educational development of refugee children in Malaysia. The study employs 
semi-structured interview "open-ended questions" for all participants; the data is then processed using 
thematic and content analyses. The findings indicate that the socio-economic status of the family, lack 
of digital facilities, and socio-psychological factors have a big impact on children's education, and it leads 
some children to stop resuming their studies during the Movement Control Order (MCO). Thus, Covid-
19 is another extra challenge for refugee children; it severely affected the educational development of 
those children. It is very important to create awareness among the world communities about this critical 
issue, which threatens the future of refugee children and widens the high risk of educational inequality. 
This study can provide insight into the landscape of children's development and ways to support refugee 
children. Hence, this research carries values to the Sustainable Development Goals (SDG) in enhancing 
the quality of education for refugee children. 

Keywords: Education, Covid-19, Children Education, Lifelong Learning. 

1 INTRODUCTION 
The outbreak of the new coronavirus disease (COVID-19) has caused unprecedented global health and 
humanitarian crisis, accompanied by widespread social and economic upheaval across the globe. The 
first outbreak of this disease was reported in Wuhan, Hubei Province, China, on December 29, 2019. 
Since then, it has spread across countries and territories around the world, accompanied by a rapid rise 
in the number of cases and deaths [1]. On March 11, 2020, the World Health Organization (WHO) 
declared the COVID-19 virus a global pandemic. It intended to take precautions against the pandemic's 
severe negative effects by urging all countries to combat the disease's spread [2]. Therefore, the majority 
of the countries imposed many protective measures such as social distancing, lockdown or quarantine 
policies, border shutdowns, travel restrictions, and closing all educational institutions. The lockdowns in 
response to COVID-19 have interrupted and severely affected human life and cause socio-economic 
and educational disruptions from preschool to high school in both developed and poor countries [3].  

According to education, Covid-19 led to the sudden and unprepared closure of all educational 
institutions, including schools and universities. This closure forced the educational system to switch from 
traditional methods (face-to-face teaching) to internet-based materials, online communications platforms 
and virtual classrooms, broadcast technologies, and distribution of printed materials [4].  

Malaysia is one of the countries that were affected by the pandemic covid-19. The first case of COVID-
19 was detected in Malaysia on 25th January 2020. It continued spreading all over the country. When 
the number of positive cases increased beyond 553 cases on the 16th March 2020, the Prime Minister 
of Malaysia announced a Movement Control Order (MCO) to control the spread of COVID-19 
nationwide [5]. As of the 11th July 2021, there were 827,191 COVID-19 cases including 6,067 deaths 
and 737,103 cases of recovery reported by the Ministry of Health (MOH) in Malaysia [6].  

Malaysia, like other countries, imposes a lockdown and curfew. This decision is affecting the various 
sectors in the country, including the educational system. All schools, colleges, and institutions are closed 
due to government directives [7]. Because of this scenario, the educational system was forced to switch 
from traditional methods to e-learning using available educational platforms [8], which require electronic 
devices with strong Internet access. The replacement of the traditional educational method by e-
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learning, which was a new experience for many students and families [9] worldwide, has affected all 
students in Malaysia, particularly refugee children. It has created challenges to the educational 
development of refugee children. The main objective of this study is to examine the effect of Covid-19 
on refugee children in Malaysia and its reflection on their lifelong learning and educational development. 
In addition, it intends to describe the situation and explain the measures taken by some schools, which 
are concerned with refugee children, and reveal the experiences of families and teachers during the 
online classes. 

2 BACKGROUND OF REFUGEE CHILDREN IN MALAYSIA 
For UNHCR, refugees are “people who had no choice but to flee their country because of war and 
human rights abuses. They cannot return home safely” [10]. So, refugee children, in this research, are 
those who migrate, either with their families or alone, due to fear of war and human rights abuses, and 
those who are below 18 and are still schooling. Indeed, UNHCR in Malaysia stated that till the end of 
May 2021, a total of 179,570 are registered as refugees and asylum-seekers. 68% are men, while 32% 
are women. The numbers of refugee children below 18 are 45,980 [11]. 

Refugees and their children in Malaysia are considered to be illegal, although the Malaysian government 
allows them to stay in the country on humanitarian grounds while waiting to be resettled to a third 
country. The reason because Malaysia has not ratified the 1951 Refugee Convention or its 1967 
Protocol. Therefore, there is no government protection for refugees in Malaysia. They may face, like 
undocumented immigrants, detention, corporal punishment, and deportation if convicted, under the 
Immigration Act 1959/63 (Act 155), although the Office of the United Nations High Commissioner for 
Refugees (UNHCR) has recognized them as refugees [12] and [13]. Moreover, refugees in Malaysia are 
not allowed to work. Even if they find a job, usually they are unprotected and subject to exploitation and 
forced labor [13]. 

With regard to refugee children's education, families cannot send their children to public schools in 
Malaysia [14]. For that reason, UNHCR, local non-governmental, and faith-based organizations operate 
learning centers for refugee children. According to UNHCR, there are almost 133 learning centers for 
refugee children in West Malaysia. Only 30% of 23, 823 refugee school-going ages are enrolled in those 
learning centers. The majority of the teachers in these schools are from the refugee communities 
themselves with locals and foreigners volunteering on regular basis [15]. 

3 METHODOLOGY 
This research used a descriptive qualitative research design. this method was used to explore the impact 
of the COVID-19 outbreak on the educational development of refugee children from Grade 1 to Grade 
6. The findings of this qualitative study were drawn primarily from two sources: distance semi-structured 
interviews and secondary source reviews, including UNHCR, UNICEF and non-governmental 
organizations (NGOs) reports in Malaysia.  

Distance Semi-structured interviews were carried out with 10 families of students from Grade 1 to Grade 
6 in different education centers in Kuala Lumpur. Some of these schools are Implementing partners of 
UNHCR, in Kuala Lumpur, some others are private school run by refugees in Malaysia. 

The distance interview was carried out, through phone and zoom platform, in two languages, Arabic and 
English. It included four main parts, the socio-economic status of the family, the access of refugee 
children to learning, the technological equipment, and skills and the socio-psychological impacts of 
distance learning on refugee children. The 10 interviews were recorded, transcribed, and translated from 
Arabic to English. The data collected from the interviews were analyzed by using the content analysis 
method, which is crucial in qualitative research analysis. After transcribing the interviews, they were 
coded by word or words. Themes were established in the third phase by considering the similarities and 
contrasts in the coding, and the thematic findings were tabulated in the final step using frequencies. 

4 RESULTS 
Based on the interviews done with 10 families of refugee children, the study found that Covid-19 is a big 
challenge to the educational development and lifelong learning of refugee children in Malaysia. it has 
negatively affected them in different ways, as follow: 
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4.1 Respondents Background 
A brief description of the ten participants is provided as follow: 

Table 1. Profile of Participants. 

Participant Code Names Education 
Background 

Working 
Experience 

Years of 
Experience 

Interviewee 1 T 1.1 (Teacher) Degree Teacher 3 

Interviewee 2 T1.2 (Teacher) Degree Teacher 5 

Interviewee 3 T1.3 (Teacher) Degree Teacher 3 

Interviewee 4 T1.4 (Teacher) Degree Teacher 2 

Interviewee 5 P1 (Parent) High School Housewife 0 

Interviewee 6 P2 (Parent) High School Housewife 0 

Interviewee7 P3 (Parent) High School Housewife 0 

Interviewee 8 P4 (Parent) High School Housewife 0 

Interviewee 9 P5 (Parent) High School Housewife 0 

Interviewee 10 P6 (Parent) High School Housewife 0 

4.2 Factors Affected Refugee Children Education During COVID-19  
The new coronavirus disease (COVID-19) has caused unprecedented global health and humanitarian 
crisis, accompanied by widespread social and economic upheaval across the globe. This pandemic 
causes certain factors, which negatively affect the educational development and lifelong learning of 
refugee children in Malaysia. Based on the interviews done with 10 parents of refugee children, the 
study found four factors that have affected the refugee children in their educational development. These 
factors are as follow: 

4.2.1 Socio-economic status of the family 
The findings of the 10 interviews revealed that most of the refugee families have been seriously impacted 
by the COVID-19 pandemic as they lost their informal jobs. Some parents were working as teachers, in 
restaurants, or running their small businesses. As a result of the outbreak of COVID-19 and the long-
term lockdown procedures taken by Malaysia, these families lost their jobs and businesses. They 
become unable even to provide the basic needs of the family such as food and monthly rent. 

4.2.2 Lack of Technological Equipment and skills  
The closure of schools and other educational institutions to stop the spread of coronavirus forced the 
educational system to change from face-to-face learning to remote or distance learning. This new 
educational system of learning requires technical equipment and skills such as smartphones, laptops, 
the internet, or tablets. Concerning the availability of digital resources, the respondents reported a lack 
of technological equipment and skills during the first month of lockdown in Malaysia. They said that their 
children did not have access to either a device or the internet. Some of them claimed that only one 
device was available at home, while they have more than two schooling children. According to P1, P2, 
P3, and P4, this problem does not exist anymore because their children are in schools of implementing 
partners of UNHCR, which provided them with devices and access to decent internet. Others, whose 
children are in informal or private school are less likely to have access to relevant learning digital 
resources and less likely to have a decent internet speed. 

With regard to the digital skills, half of the participants reported that they and their children possess basic 
digital skills, but the others describe their skills to be poor comparing to the first group. 

4.2.3 Children access to learning 
Due to the socio-economic status of refugee families in Malaysia, P5 and P6 among other participants 
said that they stopped sending their children to schools because they cannot afford school fees. For 
them, providing education to their children is a significant challenge during the COVID-19 time. P5 added 
"Besides the socio-economic status of our family, there is lack of language proficiency. I cannot 
understand English and my children as well. You know distance learning is not sufficient to learn and 
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master the language. Once school is opened, I will send my children to learn”. The other eight 
participants express their concern about the education of their children, although sometimes they face 
schooling debts. P1, P2, P3, and P4 reported that they send their children to refugee learning centers, 
while T1, T2, T3, and T4 reported that they send them to private or informal schools. P1, P2, and P3 
who sent their children to refugee learning centers express dissatisfaction with the centers. For them, 
the learning environment in these centers is not conducive to learning. They claim that these centers 
lack adequate academic and human resources. P1, for example, said, "I sent my daughter to one of the 
UN education centers. The management there is very bad. Teachers are always absent and 
continuously changed because most of them are volunteers”. Only P4 shows the satisfaction of the UN 
learning center, where their children study.  

4.2.4 Loss of Socio-emotional skills  
Due to the Movement Control Order (MCO) in Malaysia and staying home, refugee children are 
experiencing a lack of socio-emotional skills. They feel intense, bored, change of behavior, and loss of 
motivation for everything, including education. All these affected their educational attainment. All 
participants reported that their children become more aggressive, less social, their behavior and attitude 
have changed. They refuse to attend distance classes. P2 said “My son become so aggressive. He is 
fighting with everyone at home, including his toys. He has no interest to attend his online classes. I use 
many ways to motivate him to attend the classes, but I failed”. P1 claimed “my daughter was attaining 
good marks before the COVID-19, but now after losing motivation for classes, her attainment is low. She 
keeps crying during the classes. She never listens to the teacher. I am trying to force her to attend the 
classes regularly”. 

5 CONCLUSIONS 
The study describes how the COVID-19 pandemic is another extra challenge for refugee children in 
Malaysia. it sheds light on their educational attainment and lifelong learning. It finds that the socio-
economic status of the family, lack of digital facilities, and loss of socio-emotional skills have a big impact 
on children's education, and it leads some children to stop resuming their studies during the Movement 
Control Order (MCO). The study found that despite the low income of most of the interviewed families, 
the majority are so concerned about the education of their children. For them, education is a basic and 
important need similar to food and shelter; as indicated by Maslow theory ages ago. It is very important 
to create awareness among the world communities about this critical issue, which threatens the future 
of refugee children and widens the high risk of educational inequality. This study can provide insight into 
the landscape of children's development and ways to support refugee children education. Hence, this 
research carries values to the Sustainable Development Goals (SDG) in enhancing the quality of 
education for refugee children. 
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Abstract 
The labor market of the 21st century will be characterized by competitiveness, flexibility, and 
adaptability. The trend of global digitalization calls for major changes in all areas, including education, 
involving the inclusion of innovative learning methods in the education process. It is estimated that some 
of the jobs we know today will disappear and new ones will emerge, in line with the demands of society, 
the development of science and technology. To meet these challenges, an important focus will be on 
key competences and transversal competences of the human resource. In addition, the crisis generated 
by the COVID-19 pandemic has proven that higher education systems have the capacity to adapt quickly 
to change and to harness technology-based teaching and learning methods. Lessons learned during 
this period encourage universities to develop relevant learning strategies and use appropriate tools to 
improve the quality of education. In this context, it can be considered that simulating new working 
environments where subjects can test their acquired knowledge, but also developing skills for analyzing 
and collating, processing, and structuring information to achieve specific objectives, is an appropriate 
learning method. This paper carries out a critical analysis of the learning method called Game Based 
Learning, as a method that can be used in formal higher education curricula. It analyzes both the 
characteristics of this method of learning and the effects it can have on the future graduates' acquisition 
and development of the skills needed in the 21st century labor market. 

Keywords: Game based learning, higher education, innovative learning methods, essential competences. 

1 INTRODUCTION 
The paper is based on an analysis of the research and theoretical concepts published in the specialty 
literature regarding the Game Based Learning (GBL) method in higher education, focusing on the effects 
of this method in terms of competences and skills acquired by students in higher education. In the 
context of the pandemic generated by COVID-19, the paper aims to predict the links between the GBL 
method, students’ skills, information technology, having as a key element the interest of students and 
their motivation.  As a result, relevant articles published mainly in the period 2020-2021 were analyzed. 

During the last decade, there has been an upward trend regarding the interest of universities to adapt 
to the new social realities, to make their curricula and educational offer more flexible, so as to meet the 
needs of students, but also to maintain themselves on the educational market, in the context of a visible 
competition. On the other hand, digitalisation and new methods of teaching and learning have been 
important objectives assumed by the university environment. 

The crisis generated by COVID-19 has accelerated the digitalization of education and forced universities 
to adapt in a very short time to the online learning environment. All the challenges generated by this 
crisis have revealed both the strengths of higher education and various problems that have required 
adequate and optimal solutions. 

The development of the educational process in the online environment is also seen as an opportunity 
for transforming the educational experience, regardless of the environment in which it takes place (online 
or in the traditional face-to-face system). Curricular and pedagogical practices could be reshaped to 
promote active, interactive, and experiential education, more flexible and supported by new methods of 
teaching and evaluation [1]. 

The paper starts from the premise that the higher education system registers a transition from "lecture-
based learning" to "problem-based learning" that calls for the more active involvement of students. The 
transition from the traditional education system to the one in the virtual environment will have significant 
effects on the entire system, not only in terms of the teaching system, but also in terms of the new skills 
and competences required [2]. 
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Since the competences and skills acquired during university studies are relevant for the success of 
graduates on the labor market, regardless of the chosen professional path (employee, entrepreneur, 
freelancer, etc.), the paper aims at an analysis of the GBL learning method, from the perspective of its 
usefulness in acquiring skills necessary on the labor market of the 21st century. 

In the first part of the paper is presented the current context, the trends and objectives assumed by 
universities in the context of readjustment of learning methods, the way in which students perceive these 
changes, correlated with the requirements of the labor market and the identified estimates. The following 
is the GBL learning method, as described in reports and specialized studies, structured according to its 
characteristics, strengths and vulnerabilities, practical applications and models used. In section 4, a 
critical analysis of this method is carried out, in order to identify whether this method can be useful for 
acquiring skills specific to the labor market of the 21st century. And at the end of the work, working 
hypotheses are proposed to improve the GBL method, according to the criteria and needs identified 
during the study. 

2 CONTEXT 
In the digital transformation of the education system, accelerated by the COVID-19 crisis, two major 
trends have been found: the first refers to the conduct of the teaching process in the remote form, and 
the second to the implementation of new technologies and educational methods [3]. 

The pandemic has also been an opportunity to experience new methods of learning and teaching [4]. 
The blended learning system prevailed. In this system different teaching and learning methods were 
combined: direct  instructions, focus on mastery, game based learning, global connections, peer to peer 
coaching, project-based learning, technological integrations, and virtual learning( [5], [6]). 

On the other hand, universities have had to adapt their curricula, to be more flexible and inclusive, open 
to the needs of the students, more involved in social projects to help the communities to which they 
belong [7]. 

In the publication "Higher education's response to the COVID-19 pandemic. Building a more sustainable 
and democratic future", managed by the Council of Europe, it is mentioned that we are still in the early 
stages of the educational revolution in terms of digitalization and new methods of teaching and learning. 
The transition to online education through the platforms dedicated to this activity should be integrated 
in the usual practices. The legitimate questions that are being asked are whether this type of education 
can also ensure quality in higher education and whether it is necessary for the curriculum to be updated 
and developed in this regard. It is estimated that the process of integration of the new methods will be 
able to be evaluated after 7-8 years, because a full cycle of higher education is being considered, but 
also the employment rate of graduates on the labor market. However, in this analysis it is recommended 
to consider that the economy and jobs are constantly changing, this change being much more 
accelerated lately [8]. 

From the perspective of the students, an analysis carried out by the European Students' Union and 
mentioned in the analytical report "The impact of COVID-19 on higher education: a review of emerging 
evidence" of the European Commission, has identified the following major challenges (with immediate 
and short-term impact) that they face [9]: 

• Challenges related to learning conditions (access to a space suitable for learning, provision of 
equipment and access to internet networks necessary for online education, access to and trust in 
the quality of these materials on educational platforms); 

• Challenges related to the financial situation (job/ income loss, difficulties in ensuring the minimum 
living costs, insecurity of the scholarship receipt); 

• Challenges related to general well-being (lack of social support networks, strong feelings of 
frustration, anxiety, boredom in terms of academic activities); 

A long-term effect is that of increasing the differences between students, generated by the social 
environments they come from, with the deepening of the problems faced by students from poor and 
disadvantaged backgrounds. 

From a labour market perspective, recent studies have highlighted the main skills needed on the labour 
market until 2030. The findings confirm the importance of cognitive skills, namely: solving complex 
problems, originality, the fluency of ideas and active learning. These will be the most in-demand skills 
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for the future. The Research Report of the McKinsey Global Institute highlighted three important sets of 
skills that will ensure the best careers in the future: 

• Cognitive skills that include critical thinking, quantitative analysis, and statistical skills; 
• Social and emotional skills that include advanced communication, empathy, adaptability, and the 

capacity to learn continuously; 

• Digital skills that are the most comprehensive and include the core competencies down to the 
most advanced IT skills, data analysis, engineering. 

The skills identified in the above studies are also found among the skills needed on the labor market 
until 2025 listed by The Future of Jobs Report 2020 (published in October 2020) in the context of the 
post-pandemic effects: "analytical thinking and innovation, active learning and learning strategies, 
complex problem-solving critical thinking and analysis, creativity, originality and initiative, leadership and 
social influence technology use, monitoring and control, technology design and programming, resilience, 
stress tolerance and flexibility, reasoning, problem-solving and ideation, emotional intelligence, 
troubleshooting and user experience, service orientation, systems analysis and evaluation, persuasion 
and negotiation" [10]. 

The innovative teaching and learning methods used during the period when the education was carried 
out online, can continue to be used, and flexible practices and hybrid models can be useful for the 
education system to make it more accessible and inclusive [11]. 

New learning environments, as well as social distancing have allowed the interpenetration of formal and 
non-formal and informal learning.  

3 CONCEPT ANALYSIS 
Considering the premise situations described above, the following is the analysis of concepts related to 
GBL as a learning method, fields of applicability, learning environments and the ways in which this 
method can determine the acquisition of competences, but also actively involve students, increasing 
their motivation and interest in learning. 

3.1 Game based learning as a learning method 
Game based learning (GBL) can be defined as a method by which gaming-based technology is used to 
provide, support, and improve teaching and learning methods, respectively testing and evaluation [12]. 

3.1.1 Fields of applicability and learning environments 
A main objective of the GBL is the acquisition of competences (especially technical skills), respectively 
transversal skills. The game based technology offers interactive workspaces, simulation environments, 
games that are based on images and video, and web-based games, respectively. 

One of the trends of twenty-first century education can be the integration of the GBL method in education 
focused on the 4 relevant components – science, technology, engineering, and mathematics (STEM). 
The STEM-specific curriculum comprises a multitude of concepts that students need to understand in 
order to use them practically. Some of them are difficult to remember by using conventional methods of 
learning [13]. Before the pandemic, it was appreciated that the use of digital games in STEM improves 
learning, develops skills, increases the ability to memorize and understand, while also helping to 
maintain interest and concentration [14]. It has been argued that some universal attributes of learning 
can be edged into the architecture of games. These attributes are: learning theory, learning strategies, 
pedagogy, study material, but also characters of games such as the integration of values [13]. 

The estimates stated before the transition to online education due to the pandemic generated by COVID-
19 were confirmed during this period, in the sense that online gaming proved to be useful in STEM fields. 
Learning in these areas also involves practical activities that are usually carried out in laboratories. As 
access to laboratories has been restricted, the GBL method has proven to be useful to partially substitute 
practical activities [15]. 

In the studies published during the pandemic, up to the date of this paper, the following areas have been 
identified in which GBL models can be used in higher education: 

• Medical education: Queen's Faculty of Health Sciences Clinical Simulation Centre – the first 
virtual medical center was established. The center allows students and resident doctors to gain 
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experience in the medical field by taking care of patients in a virtual space, but that imitates reality 
very well. As a practical example, the students are in the emergency department where a patient 
who complains of chest pain has been presented [16] [17]; 

• Mathematics: designing a board game that involved 2nd year students from the faculty of 
education at the North-West University Potchefstroom, South Africa. We followed the way of  
collaboration  of students in the online environment for the realization of practical homework. It 
was concluded that the members of the teams "shared their responsibilities on-line by dividing 
the tasks among them, communicating regularly about their progress, interacting as needed, and 
reflecting positively on their experiences" [18]; 

• Computer science learning: first year students used an exercise tool for different topics – Game 
Code, designed for teaching and practical learning of the programming language [19]; 

• Business studies: Pakinee and Puritat (2021) analyzed the effect and outcomes of learning using 
games and non-gamified for a course through which enterprise resources (ERP) were predicted 
to motivate students to get involved and participate during working from home; 

• Engineering sciences: the game based learning method could be integrated into courses in the 
engineering and technical fields, to develop structured thinking, in order to improve productivity. 
Students can acquire skills and competences such as critical thinking, logical reasoning and 
problem solving [20]. 

From the perspective of learning environments, game based learning can be used in the online 
environment, but also adapted to the type of blended learning education as well as in the traditional 
face-to-face environment. Game based learning can be provided as a teaching method consisting of 
three components [21]: 

• The first component is about explaining the rules and important aspects on which subjects need 
to relate. It can take place online or face to face; 

• The second component is the actual game. This stage can also take place online or face to face; 
• The last component is the analysis stage, in which the subjects will reflect on what they have 

learned. It can take place online (in a virtual classroom) or face to face. 

3.1.2 Advantages and disadvantages of the game based learning method 
The integration of the game based learning method in formal education in universities is a long process, 
which presents a set of advantages and disadvantages identified in the specialized works analyzed and 
which are presented in Table 1: 

Table 1. Advantages and disadvantages of the GBL method 

Advantages: Disadvantages: 

• Active participation of students in the teaching process; 
• Learning by doing; 
• Students do not memorize the entire content of a course, but the 

essential elements which help them make the necessary 
connections in practice; 

• Students improve their technical and digital skills [22], [23]; 
• They can be very useful for students with attention deficit disorder; 
• If the created environment allows the participation of several 

subjects and takes place online, it can also ensure the social 
relationship of the subjects, but also interactions between them and 
the teacher. [24]. 

• There are environments that are difficult for 
teachers to follow; 

• Based on technology, it is a resource that is 
difficult for students from disadvantaged 
backgrounds to access; 

• Encourages a sedentary lifestyle. 

3.2 Effects of the game-based learning method on competences and student 
motivation 

It can be appreciated that the GBL method is useful for the development of competences and skills 
acquired also in informal and non-formal learning environments, and on the other hand, thanks to the 
active involvement of students it contributes to the increase of motivation. 
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3.2.1 Acquired skills 
Game-based learning can be achieved with digital or non-digital games and can include simulations that 
can allow students to experience learning from the source. Almost all games feature elements such as 
rules, objectives, interaction, feedback, problem solving, competition, socialization and fun. Not all 
elements are necessary to successfully carry out a learning activity, carefully selecting those elements 
that help to achieve the learning objectives of the course is really important. 

Games create suitable environments for students who acquire the skills of the subject studied, but also 
transversal skills. In the case of using games as a support method for the traditional method of learning, 
the subjects have the opportunity to better understand the theoretical concepts. Games improve creative 
thinking and critical thinking. Games simulations assure the subjects to observe the results of their 
actions, to take responsibility for the decisions made, which generates the acquisition of skills focused 
on problem solving [25]. 

The relevant skills that can be acquired and developed by using the GBL method are: the ability to work 
in group, the ability to listen to others’ opinions , self-learning ability, the ability to apply knowledge into 
practice, the ability to analyze the material, the ability to synthesize the material [26], creativity, critical 
thinking,  problem solving, self-control [27]. In another study in which 87 respondents (students) were 
registered, it was found that from their point of view, GBL is useful for the development of communication 
skills, the ability to make decisions, but also in terms of relating to others [28]. 

On the other hand, it has been found that there is a relationship between IT skills and predispositions to 
gaming-based learning [29]. This can be a starting point for the hypothesis that GBL is useful in 
developing the competences and skills already held by students. 

3.2.2 Student motivation and interest 
In a study [30] that analyzed the different experiences recorded after using games as learning methods, 
it was found that the dynamics of games determine the active involvement of students and generates a 
high level of motivation. Students who used the games achieved better results than those who used 
traditional methods. Learning becomes student-centered, an active model of learning, and subjects can 
track their own progress [31]. Also, the social media components of gaming platforms help subjects to 
build relationships with others and consider the learning process much more useful, engaging, 
interesting and attractive. On the other hand, a direct causal link was found between the use of the 
games and the results in the exams [32]. 

Compared to traditional methods, more than two-thirds (76.5%) of respondents to another study rated 
game-based learning much more entertaining. More than half of students (64.7%) prefer simulation games 
over traditional learning methods. The hypothesis that GBL is much more effective than the traditional 
method of learning has been largely confirmed. Student performances increased after using simulation 
games, and on the other hand, more than half of the subjects appreciated that the method was useful to 
them in real life [33]. In another study that presented a number of 87 responses received from students 
involved in an experimental analysis on the inclusion of games as a learning method, 89.7% stated that 
they felt motivated when they were proposed a board game as a learning method [28]. 

In another study using GBL, namely video games, it was found that in terms of acquiring knowledge (by 
the traditional method, compared to GBL) the differences are not significant. The big difference, 
however, is in terms of the motivation of the subjects, the subjects preferring this method over the 
traditional methods [34]. 

The fact that GBL is a learning and teaching tool that has the ability to increase students’ motivation and 
their active involvement in the educational process can be a strong point for the development of this 
method in the post-COVID-19 era. 

4 CRITICAL ANALYSIS OF THE LEARNING METHOD 
This section summarizes the theories and hypotheses identified in the specialty literature. Starting from 
the reality of the 21st century, the necessary competences and skills on the labor market, the need to 
adapt education to the crisis and post-crisis situation, respectively the students’ needs and interests, a 
critical analysis of the method is proposed, with the following components: 

- Competences and skills that students acquire through the GBL method; 
- Students’ motivation and interest; 
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- Environments in which this method can be implemented; 
- Scope of GBL. 

All these concepts can be integrated around the GBL method in the learning environments of the 21st 
century, which are based on technology and are shown in Figure 1 [35]. 

According to the bibliographic study systematized in the present work, it is possible to configure figure 
1, which integrates around the GBL method the learning environments of the 21st century. It is based 
in similar proportions on the skills of the new generation to use digital technology and online 
environments, on the motivation and interest of students in new technologies, and on specific learning 
environments, integrated with the areas of competence. 

 
Figure 1. Integration of concepts in GBL method.  

Source: ( [27], [28], [29], [33], [36], [37], [38], [39], [40], [41], [42]) 

The learners anticipate new teaching techniques, digital assignment, and challenging assessment 
patterns. GBL is one of the most innovative teaching and learning techniques and that has attracted 
many universities. The infrastructure of universities can be adapted in view of adopting this model so 
that education corresponds to the expectations of 21st century students [43]. 

The learning method can be adapted (Table 2) to different learning environments and fields, the acquired 
competences being varied and being found among the competences of the 21st century. All this 
responds to the interest of the student, who is motivated and attracted. 
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Table 2. Adapting the GBL to the new realities 

The real situation: How GBL responds to the real situation 

• Education is available in different forms; 
• Use of knowledge acquired in ways other than 

formal ones; 
• Attracting students and identifying interactive 

learning methods; 
• Individualization of learning. 

• Different learning environments, distinct methods, and areas to 
which GBL can be applied; 

• Encourages the development of knowledge acquired in other 
ways than formal ones 

• Students are motivated using the GBL method. 
• The curriculum can be adapted so that GBL methods fold to the 

group and individual characteristics of students [44], [45], [46]. 

5 CONCLUSIONS 
Technology and new learning methods are in a permanent link, and higher education adapts to these 
realities.  

The analysis of the specialized literature reveals that the GBL teaching-learning method corresponds to 
the students' requirements. The motivation and interest of students in this method resulted from the fact 
that they are already familiar with the technology of games, and on the other hand it provides them with 
a familiar environment, different from a standardized one. 

The main benefits of the GBL method are that by using it students acquire the skills and abilities 
necessary for the new century. And on the other hand, it is not to be neglected that the method can help 
students improve their acquired skills and competences through informal and non-formal pathways. 

Since the effects of the COVID-19 pandemic on higher education and the workforce cannot be 
accurately predicted, this paper presents concepts and models that can be developed in further 
research, such as: 

• The implementation of the learning-teaching method, also considering the concepts related to 
competences, skills, learning environments, fields and student motivation 

• Identifying games compatible with educational fields. 
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Abstract  
Developed mathematical pre-literacy in preschool children is an important prerequisite not only for 
successful mastery of mathematics at the beginning of school attendance, but also for many situations 
in everyday life. The environment in which a child’s mathematical ideas can develop is, in addition to 
the family, primarily the kindergarten.  

The paper will present partial results of the pedagogical experiment Working with a map in kindergarten 
(WMK), which took place in 2021. The aim of the experiment was to test activities proposed for 
developing children’s spatial imagination based on working with a map in a kindergarten environment. 
Children aged 4-6 participated in the experiment. The following activities were included in this 
experiment: 

- Construction of a kindergarten class map (individual activity), 
- Orientation in the class map (paired activity), 
- Construction of a map of the school garden (collective work), 
- Orientation in the school map (group work). 

Due to the nature of the experiment, the method chosen was qualitative reflection in conjunction with 
interviews with children and teachers. It can be stated that the children were very interested in working 
with the map. The children spontaneously initiated repetition of the activities. During these activities it 
was possible to notice that the children’s abilities and skills were gradually developing and improving. 
During group work, the natural cooperation between younger and older children was evident. The 
children suggested further variations of activities. The experiment has confirmed that active map work 
is suitable for preschool children. 

Keywords: kindergarten, spatial imagination, mathematics, map, didactic games, outdoor activities. 

1 INTRODUCTION 
The development of mathematical concepts at preschool age is still a highly debated topic nowadays. 
To acquire mathematical skills, it is not enough just to mechanically list a numerical series or write digits. 
A preschool child needs to develop many abilities and skills and acquire the necessary knowledge. If a 
child understands and consolidates basic mathematical concepts already in preschool, the chances that 
he or she will do better in mathematics in primary school increase.  
Mathematical content consists of the component in question. It constitutes a set of pre-mathematical 
notions that can be, according to Lišková [1], divided into three blending areas: 

- Geometrical notions, 
- Notions of quantity, 
- Set-related notions. 

Geometrical notions include orientation in space and plane, spatial and planar formations, their positional 
and metric properties. 
Notions of quantity include the understanding of quantity (regardless of specific representatives), 
determining the number of elements in a group, symbolic representation of numbers. 
Set-related notions include the manipulation with set elements in the sense of equivalence relation 
(breakdown of a set into classes according to the given criterion) and arrangement relation (set 
arrangement), comparison of frequencies of two sets, manipulation with sets in the sense of the 
propaedeutics of binary operations (operations of addition, subtraction, multiplication) and the 
propaedeutics of combinatorics. [2] 
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1.1 Perception of space and spatial concepts 
We form ideas about space and its arrangement mainly through visual, auditory, motor and tactile stimuli 
and their cognitive processing. It is a long-term process that begins in infancy and gradually develops 
and refines.  

Sensorimotor perception is at the core of creating spatial representations and naming relationships 
between them [3]. Sensomotorics can be understood as: “a set of abilities and skills manifested in 
activities that are based on a combination of sensory perception and movement” [4]. 

Spatial imagery is not only about perceiving space, but also involves estimating and remembering 
distances, comparing the size of objects, parts, units and arrangements. This is also connected to the 
perception of the time sequence.  

The perception of space and spatial relationships is of fundamental importance for every preschooler. It 
is necessary for the child to be well oriented and aware of spatial relationships first in the home 
environment. This is particularly important for safe movement in that environment. Gradually the 
orientation should be extended to other places, e.g. grandparents’ home, kindergarten, nearby 
playground, nearby shop in the place of residence. 

1.2 Development of spatial orientation 
Spatial orientation begins to develop already during the first year of a child’s life. Visual perception, 
movement and manipulation of various objects contribute significantly to development. In toddlerhood, 
the child learns the vertical direction, i.e. up-down, by means of gravity. Only then does the horizontal 
and fore-aft direction develop. A preschooler already knows the concepts of top – bottom, front – back, 
above – below and next to. They will also learn the concepts of first, last, penultimate, immediately, 
before and immediately after. Spatial perception is still imperfect in the preschool period and undergoes 
constant refinement [5]. 

1.3 Impairment of spatial perception 
Impaired spatial perception can cause significant problems for preschoolers, which can limit them in a 
variety of activities. It is therefore important to detect these problems early and gradually start to 
eliminate them through various development activities. If spatial perception is impaired, the child may 
face the following problems at school age [3]: 

- Difficulties in orienting in text during reading: following the text, searching in the text, 
- Difficulties in orienting in text during writing: during the transcription of the text, 
- Difficulties in writing, line direction, 
- Confusion of the order of letters and numbers, 
- Difficulties in mathematics, 
- Difficulties in reading maps, 
- Difficult orientation in musical notation, 
- Difficulties in sport, both in group and individual activities,  
- Difficulties in coordination of movements when handling objects, self-care. 

1.4 Cartography in preschool 
Children get to know their environment by moving around in it. They develop a mental coordinated 
system by which they navigate the world in which they live. During this process, a so-called mental map 
is created. Every time a child remembers a landmark in his or her environment, he or she uses the 
process of mental mapping. In situations where the child is able to describe how he or she gets from 
one place to another, he or she develops the ability to create two-dimensional representations of his or 
her world. 

The understanding of spatial relationships is not simply due to growth or deliberate manipulation of maps 
and other graphic diagrams by the teacher. The child gradually understands the two-dimensional 
representation of space, mental mapping, in a developmental sequence [6]. It is therefore very important 
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that children have sufficient freedom of movement in their environment. Children gradually explore it, 
finding landmarks that will later allow them to quickly orient themselves in that space.  

From the maps that children create, we can see how their spatial imagination develops and how they 
understand spatial relationships. Children make mistakes when drawing maps not because they have 
not practised that activity enough but because they break the space around them into two dimensions. 
Their mental representations are still evolving, which is why their map representation of space and real 
space differ. Every time a child creates a mental or paper map, he or she examines the environment, 
and errors that may have previously appeared in representations of that environment may be corrected 
[7]. Bluestein and Acredolo (1979) have shown that children as young as three and four can use simple 
maps (cited according to Lehnung [8]. 

1.5 Development of spatial thinking and its implications for the creation of 
mental maps 

It takes time for a child’s cognitive skills to develop to a level where they are able to recognise familiar 
places and the routes they took to get there. A child under the age of three is usually not yet able to 
create maps because his or her thinking is still very egocentric and prevents him or her from creating 
accurate representations of reality, which he or she would then record in the form of a map. Children 
aged three to five can already draw maps that show relationships between objects and places. 
Children’s descriptions of objects and how they got to them do not always correspond to reality. 
Preschoolers focus more on movement when getting from one place to another than on landmarks to 
help them navigate. It follows that it is important to show children and point out landmarks in their 
surroundings so that they can navigate better and faster [7]. Children between the ages of five and six 
can already place two or more landmarks in a spatial relationship, but this relationship is rarely based 
on reality. The child often pairs landmarks that do not belong together because the child often goes near 
them, knows them well and they are important to him or her. [6] 

1.6 Creating maps 
The creation of maps in two dimensions through e.g. drawing and painting on paper and the creation of 
maps in three dimensions using e.g. plasticine or ceramic clay have the same mental basis. The child 
thinks about his or her own location in space and uses some means to display his or her mental 
understanding [7]. Kuřina emphasises that the ability to separate essential from non-essential elements 
is a prerequisite for the production of diagrams, plans and maps [9]. 

Let us give examples of activities to promote map representation in preschool children: 

• Encourage children’s interest in maps – in books, in shops, on the Internet, 

• Walks and trips to familiar and unfamiliar places – children memorise new landmarks, 
• Take frequent breaks during walks and trips so that children can explore their surroundings, 

• Talk with the children about what we saw during the walk and trip, 
• Give children room to describe places they already know – children describe the relationships 

between objects and use spatial concepts such as up, down, behind, in front of, next to, etc., 

• Allow children to create maps when they want to – both in two dimensions and three dimensions. 

2 EDUCATIONAL EXPERIMENT MOVEMENT ACTIVITIES IN MATHEMATICS 
(MAM)  

The paper will present partial results of the pedagogical experiment Working with a map in kindergarten 
(WMK), which took place from June 2020 to May 2021. The experiment was carried out at a municipal 
public kindergarten, which has 3 classes divided according to the age of the children. Red class for 
children 3-4 years old (20 children), blue class for children 3-4 years old (18 children), green class for 
children 5-6 years old (20 children). All classrooms have a section where there is a play area and a 
section where there are tables for intellectual, working and artistic activities. The kindergarten is adjacent 
to a large school garden, which is equipped with modern play elements – each class has its own covered 
sandpit, there is also a rope obstacle course, a wooden train and a wooden climbing frame in the shape 
of a ship. There is also a playground and a track that allows sports activities and scooter riding. In the 
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garden there is a gazebo and a roofed pergola, which provide space for working, artistic or intellectual 
activities in any weather.  

The aim of the experiment was to test activities proposed for developing children’s spatial imagination 
based on working with a map in a kindergarten environment.  

- The following activities were included in this experiment [10]: 
- Construction of a kindergarten class map (individual activity) (A1) 
- Orientation in the class map (group activity) (A2) 
- Construction of a map of the school garden (individual activity) (A3) 
- Orientation in the school garden map (group work) (A4) 

Due to the nature of the experiment, the method chosen was qualitative reflection in conjunction with 
interviews with children and teachers. 

2.1 Classroom map drawing (A1) 
Objective: draw a layout of the classroom and its equipment. 

Age: 3-4 years 

Time range: 15-30 minutes 

Form of organisation: individual independent work 

Opening part: At the beginning of the activity, it is useful to go through the classroom with the children 
and remind them what equipment they have in the classroom and where it is located. Once the children 
are seated at their tables, hand out papers. They can choose the writing utensil they prefer (pencil, 
crayon, wax pencil, marker). 

Main part: The children are asked to record on paper where things are located in the classroom and to 
draw a layout. It is important that the children are allowed to move freely around the classroom while 
they are drawing, in case they are not sure where certain equipment is located. The teacher should be 
ready to give the children advice if they are unsure about something. 

Conclusion: With each child we individually go over the layout they have created. The child introduces 
and describes their drawing. He or she can defend his or her work.  

Tools: Papers (A4, A3, A2), crayons, pencils, wax pencils, markers 

2.2 Find an object in the classroom according to a map (A2) 
Objective: find an object in the classroom according to a map. 

Age: 3-4 years 

Time range: 15-20 minutes 

Form of organisation: group 
Opening part: First, divide the children into groups of 2-4 children. Then explain the rules of the activity 
to them. All groups will be given a map of the classroom indicating an object to find. Each group is 
looking for a different object that is hidden at a different place in the classroom.  

Main part: The children in each group have the opportunity to take a moment to discuss among 
themselves where they think the object they are looking for could be according to the map. They then 
proceed to the agreed location according to the map. If the children do not find the object on the first 
attempt, the teacher should give them advice and give them another attempt to search.  

Conclusion: We sit with the children in a community circle. Send a “talking object” such as a pebble 
around the circle. Only the child holding the pebble can speak in the community circle. The other children 
are listening. Each child has the opportunity to express how they liked the activity. What was easy and 
hard for him or her and if he or she learned anything new. 

Tools: A simplified map of the classroom with the locations of the objects to be searched for plotted; 
the objects to be searched for by the children.  
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2.3 School garden map drawing (A3) 
Objective: draw a map of the school garden and its equipment. 

Age: 4-6 years 

Time range: 15-30 minutes 

Form of organisation: individual 

Opening part: At the beginning of the activity it is advisable to walk through the school garden with the 
children and remind them what is in the garden, both the play elements and the natural elements (trees, 
bushes, flower beds, etc.). If the weather and facilities in the school garden allow it, it is a good idea for 
the children to draw the map directly in the garden. If they are not sure where something is, they can 
always go look. If they draw the map in the classroom, it may not be as accurate. They can choose the 
writing utensil they prefer to draw the map (pencil, crayon, wax pencil, marker). 

Main part: The children are asked to draw on paper a map of the school garden as they see it. It is 
important to allow them to move freely around the garden while creating the map, so that the children 
can clarify their spatial notion or clear up any ambiguity.  

Conclusion: With each child we individually go over the layout they have created. The child introduces 
and describes their drawing. He or she can defend his or her work.  

Tools: Papers (A4, A3, A2), crayons, pencils, wax pencils, markers. 

Recommendations: The activity is designed more for older children, but it can also be done with 
younger children. In that case, it is a good idea to give the younger children only a certain place in the 
garden to draw, e.g. a favourite place where they like to play. A large garden space can be a big concept 
for them, which will be difficult to encompass by drawing. 

2.4 Joint school garden map (A4) 
Objective: creation of a large format map of the school garden. 

Age: 5-6 years 

Time range: preparation 15 minutes, execution 80-120 minutes. 
Form of organisation: group form  

Opening part: The children will be divided into small groups of 3-4 children, but they can also work as 
individuals. Each group will be given a specific object in the school garden to draw or create from paper 
and other art materials.  

Main part: The children should be allowed enough time to carry out the task. The creation of the map 
can be spread over several days so that the children are not under the time pressure of having to finish 
the product as soon as possible.  

Conclusion: Once the children have finished their individual group work, we will organise and glue all 
the products onto A0 paper. We will glue the individual objects so that they correspond as closely as 
possible to the real position in the school garden. We consult with the children on the specific location.  

Tools: Coloured papers, pieces of fabric, ornaments (pompoms, coloured wood, beads, strings, etc.), 
scissors, glue, markers, crayons, pencils.  

3 RESULTS 
All kindergarten classes participated in the experiment consecutively. Some of the activities were tested 
with younger and older children. Most of the activity was carried out during the children’s afternoon 
leisure activities. The rest took place during outdoor time in the school garden, morning games and 
guided activities.  

3.1 Execution of activity A1 
This activity was first performed with children from the red class and then with one child from the blue 
class. The activity was included in the children’s afternoon leisure activities.  
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ª Drawing A1-1 

Boy (age: 5 years, 1 month)  

In the drawing, the boy correctly divided his classroom, which he regularly attends, into two rooms 
connected by a passageway. However, all the equipment found in the classroom is missing from the 
drawing. From this fact it can be concluded that the people who are in the classroom are more important 
to the boy than the equipment in the classroom.  

The boy worked with passion, independently. Before he began to draw, he carefully went through the 
classroom to see where each piece of equipment was located. Despite this, he ended up not drawing 
any equipment in his map.  

 
Picture 1 Classroom drawing A1-1 (boy, 5 years) 

ª Drawing A1-2 

When a girl (age: 4 years, 5 months) was assigned to draw a layout of the classroom, the topic seemed 
very broad to her, and she could not decide what exactly she should draw. Thus, the researcher made 
the assignment more specific to the girl. The girl was asked to draw a specific place in the classroom 
where she liked to play. 

The girl then drew the children’s kitchen where she liked to play the most, both alone and with her 
friends. She enjoyed the activity, worked interestedly and completely independently. She even went to 
check the kitchen several times to draw it as accurately as possible. It is obvious that the girl has not yet 
achieved the ability to imagine and graphically interpret a larger space. She handled the narrowed 
assignment focused on a specific space very well. 

 
Picture 2 Classroom drawing A1-2 (girl, 4 years) 

ª Drawing A1-3 

A girl (age: 3 years, 3 months) made this layout according to the assignment. There is obviously a great 
difference in the artistic expression and perception of space of a three-year-old and a four-year-old child. 
The girl’s drawing is very vivid, colourful, and geometric shapes appear in it – a triangle, a circle, a line. 
The girl was intrigued by the drawing, she did not move away from it, it took her about ten minutes. She 
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worked completely independently, asking no questions. She did not walk around looking at the 
classroom and its equipment, she just looked around while sitting.   

 
Picture 3 Classroom drawing A1-3 (girl, 3 years) 

3.2 Execution of activity A2 
The activity took place during morning meetings and spontaneous games with children from the blue 
and green classes. At the beginning of the activity, the children were given black and white maps of the 
green classroom. The children first looked at the map with the researcher, named the individual objects 
in it and generally oriented themselves in the map together. For better orientation, the children drew the 
map with crayons so that the individual objects corresponded in colour with the real objects in the 
classroom. At first it was difficult for the children to find their way around the map, but when they drew 
the map in colours, they started to find their way around it much better.  

The second part of the activity took place by dividing the children into two groups. One group hid an 
object in the classroom. The other group went to wait outside the classroom for a while in the meantime. 
When the first group was done hiding the object, the second group was invited into the classroom. The 
children who had hidden the object took the map and showed to the children from the other group where 
the object was hidden. The children from the other group went looking for the object according to the 
map. In the vast majority of cases, the children were very quickly finished with their search. However, if 
there were difficulties in the search, the children who had hidden the object began to navigate the other 
children so that the object was successfully found. The researcher encouraged them to use spatial 
concepts such as above, below, next to, behind, etc. to navigate. When the object was found, the two 
groups swapped their tasks.  

The activity was attractive and interesting for the children. The groups swapped their roles several times. 
As the activity took place during the children’s morning meeting in the classroom, new children were 
gradually joining the class. Some of them were interested in the activity and started to participate 
spontaneously. The children also started to spontaneously invent different variations of the game, e.g. 
they hid several objects at once and then showed the other children the places where the objects were 
hidden in the map. All the children cooperated very well with each other, both in hiding objects and in 
finding them. 

  
Picture 4a, b Activity A2 - colouring a class map A2, finding objects according to the map 
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3.3 Execution of activity A3 
The activity was first performed with one child from the red class, and then with two children from the 
green class during the afternoon leisure activities. The children were to draw for their parents the school 
garden and all the equipment that could be found there. The children were given white A4 paper and 
chose their own preferred writing utensils. They had plenty of time to draw, they progressed at their own 
pace. Some of the children used more than one paper to draw so that they could record all the objects 
in the school garden. Due to persistent bad weather it was not possible to go with the children to the 
school garden and carry out the activity directly there. However, the children did have access to windows  

with a good view of most of the garden. 

ª Drawing A3-1 

A boy (age: 5 years, 1 month) approached the task assigned in his own way. He did not draw all the 
objects from the garden on one paper, but drew several objects separately on separate papers. The 
researcher asked the boy to place the drawn objects on the table as they were actually placed in the 
school garden.  

The boy worked completely independently, he had no questions. He worked fast and confidently. He 
found the task interesting and fun.   

 
Picture 5 School garden map A3-1 (boy, 5 years) 

ª Drawing A3-2 

A boy (age: 7 years – school attendance postponed) drew the school garden in this way. He was able 
to record most of the equipment located in the school garden in the layout. However, the location of 
some of the equipment in the boy’s layout does not quite match the actual location. Nevertheless, the 
formal aspect of the boy’s drawing is already slightly close to a real map.  

The boy worked partly independently, repeatedly checking with the researcher about the correct location 
of some objects. The boy was intrigued by the activity and worked with concentration and enthusiasm.  

 
Picture 6 School garden map A3-2 (boy, 7 years) 
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ª Drawing A3-3 

A girl (age: 6 years, 3 months – school attendance postponed) managed to create a very accurate map 
of the garden. Most of the drawn play elements correspond to the actual layout in the garden. The map 
is very easy to read. The drawing is clean – the lines are straight, not interrupted.  

The girl worked mostly independently, several times checking with the researcher on the placement of 
the play elements in the garden. She was interested in the activity and enjoyed it very much and was 
soon finished with the drawing.  

 
Picture 7 School garden map A3-3 (girl, 7 years) 

3.4 Execution of activity A4 
The activity was implemented with children from the red, blue and green classes during morning games 
and during the morning time outside in the school garden. The whole map took about one week to create, 
it is a joint work of children from all the above-mentioned classes. Each child who showed interest in the 
activity during the week first chose an object from the school garden and then drew it on paper. They 
mostly chose objects according to personal preference and popularity of particular places. When the child 
was finished with his or her creation, he or she cut it out of the paper, painted it with glue and then glued 
it on the map so that the drawing corresponded to the real location of the object in the school garden. The 
younger children needed assistance with the cutting. The older children had no major problems with the 
activity; the younger children were first introduced to the map. After that, they quickly oriented themselves 
and were able to correctly determine where to place their drawing. Most of the activity took place outdoors 
in the school garden, which can be considered a great advantage. The children chose an object to draw 
in the garden and could look at it repeatedly, which was reflected in the accuracy of most of the drawings. 
The children approached the activity very responsibly. They drew the individual objects very carefully and 
then checked several times whether they put the drawing in the right place on the map. The children 
consulted each other when necessary, both when drawing and when placing the drawing on the map. The 
activity attracted both younger and older children. When the map was completed, all the children were 
asked to come to it. The children who had placed an object on the map had the opportunity to present their 
creation to the other children and describe what it represented.  

  
Picture 8a, b Activity A4 - Work on a school garden map, completed map 
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4 CONCLUSIONS 
Developing children’s spatial imagination has an important place in preschool mathematics education. 
Working with a map constitutes, for a child, a rather difficult interpretation of the relationships between 
real objects in three-dimensional space and their representation in the plane, i.e. in two-dimensional 
space. From the results of the pedagogical experiment, it is clear that this cognitive ability is gradually 
developing in children. A child of preschool age is already able to independently create a layout of the 
real space and, conversely, orient in a known space according to the layout. The children were interested 
in all the activities tested. In many cases, the children actively repeated the theme of the activities on 
the following days. Several children brought to the kindergarten a map of their room or garden that they 
had drawn at home. The spontaneous cooperation between younger and older children was also very 
interesting. We are convinced that the inclusion of similar activities in the preschool education of children 
is of great importance.  
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Abstract  
Mathematical education is one of the basic areas of primary education. The adoption of proper 
mathematical notions, thinking and understanding of mathematical relations constitutes the very basic 
targets of mathematical education. Development of pupils’ mathematical literacy is one of the priorities 
of educational politics. Teachers and experts in the field of didactics both search for ways to make 
mathematics lessons more attractive and effective. Organising competitions is one of the options. A wide 
range of primary school level mathematical competitions is held in the Czech Republic. 
These competitions are either national, both with and without international context, regional or local. 
Some are aimed at gifted children, others have a popularising character. Mathematical competitions 
have a wide potential. They should be further utilised by teachers, as they provide a valuable source of 
often unconventional problems, ideas and topics. Teachers can effectively utilise these competition 
problems in regular mathematics lessons. 

Partial results of MCPE (Mathematical Research in Primary Education) research will be presented. The 
research was aimed at describing the current environment of mathematical competitions held in the 
Czech Republic from the perspective of both pupils and teachers in primary education, analysis of 
selected competition problems and suggestions for their wider educational implementation. A non-
standardised questionnaire survey in combination with interviews was chosen as the research method. 
In this paper we focus on the evaluation of mathematical competitions and their educational benefits 
from the perspective of primary school teachers.  

Keywords: mathematics, mathematical competition, primary school. 

1 INTRODUCTION 
A mathematical competition is a situation in which pupils solve a set of mathematical problems within a 
competitive framework. The results of the pupils are compared with the results of the other participants 
in the competition.  Participation in the competition can be individual, pair or team – depending on the 
type of competition. The competition problems may require multiple choice or numeric answers, or a 
detailed written solution or proof. Mathematical competitions are conceived as activities closely related 
to the popularisation of mathematics, increasing interest in mathematics, finding gifted pupils, non-
traditional forms of work, and solving non-standard problems. They are seen as one of the possible non-
standard motivational environments that allow new elements and non-traditional approaches to be 
introduced into school mathematics. [1]  

A mathematical competition should not be a one-off activity. As Nováková [2] points out, solving the 
competition problems can also be considered as a theme for further follow-up activities and pupil 
activities. After the competition, the solver’s own experience with the solution can become the starting 
point for subsequent mathematical exploration. Its aim is to attempt a cognitive reorganisation of the 
initial problem situation on the basis of encompassing the solution principle and discovering new 
connections between the individual components of the problem. The result can then be a new solution 
to the problem that is more efficient and faster, and reflects a new way of looking at it. At this stage, the 
teacher’s role in guiding the pupil through the process is important. Zhouf [3] emphasises that 
competitions help to identify pupils gifted in mathematics in order to attract them for further studies, help 
to maintain pupils’ interest in mathematics and develop the mathematical abilities of talented children. 

However, experience from the practice of education shows that when solving competition problems, the 
teacher’s attention is mainly focused on the pupil’s performance.  Teachers are usually only interested 
in the result, the success rate of individual problems and the overall result of the pupil. They therefore 
focus only on quantitative characteristics - the number of points scored, class or school ranking. 
However, the importance of mathematical competitions cannot be seen only in the search for and 
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development of mathematical talents or in the absolutisation of pupils’ results in the sense of 
representing the school as a means of increasing its prestige. Competition problems also allow a much 
wider immediate use in the teaching process. Collaborative analysis of problem solutions after the 
competition or the inclusion of problems from previous years in the class can create room for discussion, 
finding and defending pupils’ solutions, using their own arguments and accepting the arguments of 
others, and searching for different approaches and ways of solving the problems. [4]  

Mathematical competitions have a long-standing tradition in the Czech Republic. Both national and 
regional competitions are organised. Mathematical competitions organised at school level are very 
popular. In our text we will present competitions organised nationwide under the auspices of the Ministry 
of Education, Youth and Sports. These include the Mathematical Olympiad, Mathematical Kangaroo 
and Pythagoras. 

The Mathematical Olympiad is a competition with the longest tradition. For this school year of 
2021/2022, the 71st annual competition has been announced. The Mathematical Olympiad is intended 
especially for talented pupils of primary and secondary schools. The tasks are beyond the scope of the 
compulsory curriculum. The Z5 category is for pupils in the 5th year of primary school. 

The Mathematical Kangaroo is the competition with the highest participation. The Mathematical 
Kangaroo is aimed at all primary- and secondary-school pupils. In 2019, 405,697 primary- and 
secondary-school pupils participated in the competition in the Czech Republic, 233,762 of whom were 
primary-school pupils. There are two categories for primary-school pupils: Preecolier (2nd + 3rd years) 
and Ecolier (4th + 5th years). The Mathematical Kangaroo is mainly of a popularising character. It 
contains interesting and unusual problems that are usually not included in regular mathematics 
textbooks. There is also a motivational and international dimension to the competition – where children 
all over the world solve the same set of problems on the same day. The competition has been held in 
the Czech Republic since 1995.  

The Pythagoras is a traditional competition whose difficulty is between the Mathematical Olympiad and 
the Mathematical Kangaroo. For primary-school pupils there is a category P5 for 5th-years. The 42nd 
annual competition was held in 2019. Due to the Covid pandemic, the organisation of the competition 
has been temporarily suspended.  

Mathematical competitions have a great tradition in the Czech Republic. Current approaches to teaching 
mathematics, which emphasise in particular the understanding of the subject-matter, represent a 
challenge and an opportunity for mathematics teachers to effectively use the educational potential of 
competition problems in mathematics classes. 

2 MATHEMATICAL COMPETITIONS IN PRIMARY EDUCATION (MCPE 
RESEARCH) 

The Mathematical Competition in Primary Education (MCPE) study was focused on describing the 
current environment of mathematical competitions held in the Czech Republic from the perspective of 
teachers and primary-school pupils. An overview of mathematical competitions held in the Czech 
Republic was prepared, an analysis of selected competition problems was carried out, and suggestions 
for their wider educational implementation were made. The method chosen for the study was a non-
standardised questionnaire survey combined with an interview. In this paper, partial results of the 
research will be presented. We will focus on the evaluation of mathematical competitions and their 
educational benefits from the perspective of primary-school teachers. The following research questions 
were formulated: 

RQ1: What is the attitude of teachers towards mathematical competitions?  

RQ2: Is the teachers’ attitude influenced by the teacher’s personal experience of competing as a 
competitor? 

RQ3: Do teachers incorporate problems from mathematical competitions into mathematics lessons? 

The obtained data were transferred to MS Excel and processed. Basic descriptive statistics were used. 
When testing the hypothesis, we used Student’s t-test at a significance level of α = 0.05. To verify the 
homogeneity of the set, we chose the Fisher-Snedecor F-test at a significance level of α = 0.01. 
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2.1 Research instrument 
In order to find answers to the research questions, we will rely on the results obtained through a non-
standardised online survey. [5] The advantage of a questionnaire survey is the relatively quick collection 
of data from a large number of respondents. However, this method was also chosen with regard to 
anonymity, which should ensure the honesty of the answers and thus ensure the objectivity of the whole 
research. The questionnaire contained 32 items, which were divided into four areas according to their 
focus. The first part of the questionnaire focused on basic information about the respondents and their 
experience with mathematical competitions. In the second and third parts of the questionnaire, the 
respondents indicated their level of agreement with statements related to the area of mathematical 
competitions and competition problems. The last part focused on the respondents’ work with 
mathematical competitions in the class. The questionnaire contained 6 closed polynomial, 2 semi-
closed, 3 dichotomous, 3 open and 18 scaled items. 

2.2 Characteristics of the research sample 
The MCPE research involved 165 teachers from 60 primary schools from different parts of the Czech 
Republic. The questionnaire survey was anonymous and took place in March and April 2021. 154 
women and 11 men participated in the survey. This distribution is in line with socio-demographic 
statistics, which show that in 2008 the proportion of men working as primary-school teachers in the 
Czech Republic was only 6 percent. Beginning as well as experienced teachers participated in the 
questionnaire survey. The length of practice ranges from 1 year to 45 years. A detailed structure is given 
in Table 1. In accordance with Chráska [6], we have three categories: beginning teachers with the length 
of practice of 1-5 years, experienced teachers with the length of practice of 6-24 years, and expert 
teachers with the length of practice of more than 25 years. We were surprised by how few beginning 
teachers participated in the study and, conversely, by the large number of expert teachers. 

Table 1 Characteristics of the results according to the length of the teaching practice  
(n-frequency, r-relative frequency) 

 n r 

Beginning teachers 17 10.30% 

Experienced teachers 87 52.72% 

Expert teachers 61 36.98% 

3 RESULTS 

3.1 Teachers’ attitudes towards mathematical competitions  
In assessing teachers’ attitudes towards mathematical competitions organised for primary-school pupils, 
we used the teachers’ responses to items Q8 to Q25. All of these items were scaled with a choice of 
degree of agreement on a five-point scale (strongly agree – somewhat agree – not sure – somewhat 
disagree – strongly disagree). These are the following items: 

Q8.  National/regional/district mathematical competitions are beneficial for pupils. 
Q9.  Mathematical competitions develop pupils’ interest in the subject of mathematics. 
Q10.  Mathematical competitions can reveal pupils’ mathematical talents. 
Q11.  Mathematical competitions are motivating for pupils. 
Q12.  Mathematical competitions develop the cognitive component of a pupil’s personality. 
Q13.  Mathematical competitions contribute to a positive change in a pupil’s view of mathematics. 
Q14.  Mathematical competitions motivate pupils in their desire to succeed compared to their classmates. 
Q15.  Pupils can become motivated to learn through mathematical competitions. 
Q16.  The results of pupils in these competitions can help the teacher to diagnose the pupil.  
Q17.  Mathematical competitions are a suitable criterion for assessing a pupil’s ability.  
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Q18.  Mathematical competitions allow pupils to solve problems that are not commonly found in 
mathematics textbooks. 

Q19.  Mathematical competitions teach pupils to work independently with a mathematics test. 
Q20.  Mathematical competitions prepare pupils for entrance exams. 
Q21.  Problems in mathematical competitions are a good way to teach pupils mathematics in a fun and 

“non-aggressive” way. 
Q22.  Problems in mathematical competitions help pupils to develop divergent thinking. 
Q23.  Problems in mathematical competitions develop pupils’ reading comprehension. 
Q24. Problems in mathematical competitions develop pupils’ geometric imagination.   

Each of these questionnaire items was evaluated separately. In our text, we will focus on the overall 
evaluation through the total nL score of the obtained frequencies for each Likert scale value for items 
Q8-Q25 in the set of all respondents. The findings are presented in Table 2. 

Table 2 Frequencies of responses on Likert scale for items Q8-Q25  
(nL-frequency, rL-relative frequency) 

 nL  rL 

Strongly agree 1,061 35.72% 

Somewhat agree 1,081 36.40% 

Not sure 613 20.64% 

Somewhat disagree 161 5.42% 

Strongly disagree 54 1.82% 

Table 2 shows that teachers’ attitude towards mathematical competitions is mostly positive. A total of 
72.12% of the 2,970 responses were on the positive end of the spectrum.  Disagreeing responses were 
represented by only 7.24%. Comparing this obtained overall distribution with the evaluation of the 
individual items Q8-Q25, the results are very similar. None of the questions showed a significant difference 
in the frequency distribution of responses. The findings are consistent with our assumptions and with the 
results of similarly focused surveys. Mathematical competitions are very popular with teachers.   

In order to find the answer to the question whether teachers’ attitudes towards mathematical 
competitions were influenced by their personal experience of competing as solvers (RQ2), we used the 
results of the responses to item Q5, which mapped whether the respondents had experience of 
mathematical competitions as competitors, and we further assessed their responses to items Q8-Q25. 
The following hypothesis was formulated: 

H: Teachers’ attitudes towards mathematical competitions vary based on their personal experience 
as competitors. 

The Student’s t-test method was chosen for the evaluation; the method compares the arithmetic mean 
of the data obtained in two groups. The results of the scaled items of the individual respondents were 
summed to arrive at an average value for the two groups. The first group (A) consisted of teachers who 
stated that they had experience with mathematical competitions as competitors. This group was 
represented by 52 respondents (i.e. 31.52%). The second group (B) consisted of teachers who had no 
experience with mathematical competitions as competitors. This group consisted of 113 respondents 
(i.e. 68.48%). We believe that the significant number of respondents in Group B is related to the age 
distribution of the respondents, where teachers over 40 years of age clearly predominate.  

To test the hypothesis, a null hypothesis H0 and an alternative hypothesis HA were formulated: 

H0: There is no statistically significant difference between the mean scores in Group A and Group B. 

HA: There is a statistically significant difference between the mean scores in Group A and Group B. 

A significance level of α = 0.05 was chosen for the test and the null hypothesis was tested using the t criterion. 
Before the actual calculation of the test criterion, the standard deviation s = 10.635 was determined.  
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Based on the significance level and degrees of freedom (f = 163), the calculated value of t = 0.609 was 
compared with the critical value of the test criterion t0.05 = 1.977. The calculated value of t-criterion is 
lower than the critical value of t0.05. Thus, we accept the null hypothesis H0, which states that there are 
no statistically significant differences between the values measured for teachers who have participated 
in mathematical competitions and teachers who have not had this experience.  

In order to verify the results of the t-test, it is necessary to check whether the condition of homogeneity 
of variance in the groups was met. For this finding we used the Fisher-Snedecor f-test at the chosen 
significance level of α = 0.01. The values obtained for Groups A and B are shown in Table 3. The 
calculated value F = 1.522 is lower than the critical value Fk = 1.707.  

Table 3 Fisher-Snedecor F-test to verify homogeneity between Groups A and B 

 Group A Group B 

Mean value 36.96154 35.8761 

Variance 148.0377 97.2345 

F 1.522481 

Fk 1.70754 

There were no statistically significant differences between the variances in each group and the condition 
of using the t-test was maintained. We can therefore conclude that the original hypothesis H has been 
refuted. Teachers’ personal experience with a mathematical competition as solvers does not influence 
their attitude towards mathematical competitions.  

3.2 Incorporating competition problems into mathematics teaching  
Research question RQ3 focuses on further use of the competition problems beyond the competition 
itself. Items Q28 and Q30 in the questionnaire address this issue. Under item Q28, we were interested 
in whether teachers continued to work with the competition problems after the competition in their 
mathematics classes. It was a closed question with a choice of 5 answers: 

• I do not work with the competition problems any further (Q28 A) 

• Me and my pupils merely go over the correct answers to each problem. (Q28 B) 
• In the following lesson, we work together to solve all the problems that were included in the 

competition. (Q28 C) 

• We only solve problems that the pupils choose themselves. (Q28 D) 
• We solve problems chosen by the teacher. (Q28 E) 

The evaluation of the responses is shown in Chart 1. 

 
Chart 1 Respondents’ answers to Question Q28  

(Work with the competition problems in mathematics lessons after the competition.) 

8%

7%

45%

19%

21%

Q28 A

Q28 B

Q28 C

Q28 D

Q28 E
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All the options offered were represented among the respondents’ answers. It is pleasing that 85% of all 
the respondents continue to work with the problems and include them in their mathematics lessons. This 
is an example of those respondents’ statements: “Problems from competitions, in my opinion, disrupt 
the stereotypical mathematical tasks, the so-called drill, which is needed. These problems develop 
mathematical thinking and allow pupils to discuss and share their observations, suggestions and 
solutions. They are a certain activating element. They also constitute a tool for the development of bright 
and talented pupils.” Only 15% of the teachers do not return to solving competition problems. 7% of 
them at least tell the correct results to the pupils. Item Q29 was only applicable to respondents who 
indicated that they continued to work with the problems in the class. 142 respondents answered it. We 
were interested in whether the teachers included such assignments throughout the school year. It was 
a semi-closed question with a choice of 4 answers (the last option was open). The questionnaire 
included the following answers: 

- Yes, I include them regularly. 
- Yes, but only rarely. 
- I only give such assignments to talented pupils who have finished their standard work. 
- ……. 

The evaluation of the responses is shown in Chart 2. 

 
Chart 2 Respondents’ answers to Question Q30 (Method of work with the competition problems in 

mathematics lessons after the competition.) 

The observed frequencies of the chosen answers lead us to reflect. Only 12% of the teachers report 
that they include such assignments in their lessons on a regular basis. 52% include them in lessons, but 
only rarely, and 30% of the teachers reserve such tasks mainly for work with talented pupils. 9 
respondents chose an open answer but did not specify their choice.  

It can be stated that most primary-school teachers continue to work with the problems from mathematical 
competitions. However, the broad potential of such problems for pupils’ mathematics education is still 
not appreciated. An obstacle may be their unusual form, which is, for example, characteristic of problems 
from the Mathematical Kangaroo competition. As a rule, the problems cannot be solved by the usual 
algorithmising. An obstacle may be the higher level of difficulty typical of problems from the Mathematical 
Olympiad, which is designed for mathematical talents.  

4 CONCLUSIONS 
Mathematical competitions are an integral part of primary mathematics education. For pupils, they 
represent a challenge, a chance to apply their knowledge, a chance to compare themselves with their 
classmates, a chance to discover their potential.  For the teacher, mathematical competitions represent 
a non-standard environment in which he or she can observe his or her pupils in a different context than 
traditional lessons. At the same time, mathematical competitions provide the teacher with an extensive 
database of unusual problems to work with in the class. The competition problems include both non-
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52%

30%

6%

Q30 A

Q30 B

Q30 C

Q30 D
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traditional tasks suitable for the whole class and more difficult tasks for mathematically gifted pupils. 
With the right approach, the teacher can select “tailor-made” tasks for each individual pupil. 

It is clear from the research that teachers have a positive attitude towards mathematical competitions. 
However, they do not force their pupils to participate in mathematical competitions, and the pupil’s 
involvement in the competition is usually voluntary. In the Czech Republic, pupils do not pay any financial 
fee to participate in mathematical competitions. The most popular mathematical competitions include 
the Mathematical Kangaroo. For primary school, the categories are Preecolier (2nd-3rd years) and 
Ecolier (4th -5th years). 

However, a great room for improvement remains in terms of the possibility of further exploiting the 
potential of competition problems in mathematics education of pupils. The teachers report that they do 
continue to work with the problems in their teaching, but most only rarely or exclusively when working 
with talented pupils. This finding represents a challenge for the organisers of the competitions towards 
greater popularisation of the competitions and free availability of the competition problems from the past 
competition years to the general school public. At the same time, it is a challenge for undergraduate and 
postgraduate mathematics education of primary-school teachers in the field of mathematics didactics. 
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EXPRESSION OF THE FEATURES OF THE MODEL OF LEADERSHIP 
FOR LEARNING IN THE PRESCHOOL EDUCATION INSTITUTION 

E. Masiliauskiene, K. Kudriavcevaite, J. Lenkauskaite 
Vilnius University, Siauliai Academy (LITHUANIA) 

Abstract  
Leadership in educational institutions is becoming one of the top priorities. The result of the expression 
of leadership in education is successful and high-quality learning of the educational community. An 
education leader who focuses on progress is a leader for learning. Leadership for learning becomes 
important for the pursuit of children’s progress in education and learning, and its expression depends 
on the commitment of the head of the institution to inspire and organize the learning of all members of 
the community of the educational institution. Research on educational leadership in Lithuania has not 
yet paid much attention to the assessment of the expression of the model of leadership for learning in a 
particular institution. The article presents a case study performed by analysing the documents of activity 
of one preschool education institution in Vilnius City (Lithuania) that seeks to implement the model of 
leadership for learning. The research problem is formulated by the question: what is the expression of 
the features of the model of leadership for learning in the preschool education institution of Vilnius City 
(Lithuania) that participated in the study? 

Object of the research: expression of leadership for learning. 

Aim of the research: to identify the expression of the features of the model of leadership for learning in 
the preschool education institution of Vilnius City (Lithuania) that participated in the study.  

Research methods: theoretical – analysis of scientific and methodological literature, empirical – 
collection of documents of the preschool education institution of Vilnius City. Data analysis method – 
qualitative content analysis. The results of the empirical research revealed that the model of leadership 
for learning is successfully implemented in the preschool education institution that participated in the 
study, because the features of the expression of the following dimensions are recognized in it: common 
goals and commitments, focus on learning and progress, conditions for learning, dialogue on learning 
and leadership, distributed leadership, clear accountability, self-assessment and data-based decisions.  

Keywords: leadership, leadership for learning, preschool education institution. 

1 INTRODUCTION  
Over the past decade, researchers and education policy makers in various countries have been 
increasingly debating and agreed that leadership facilitates the effectiveness of educational institutions, 
which is understood as ensuring the success of each child’s education [16]. It is noted that leadership 
is increasingly penetrating a wide variety of areas of society. More and more attention is being paid to 
the study of this phenomenon in Lithuania and all over the world [20].  

The result of the expression of leadership in education is the successful learning of the educational 
community and the high quality of learning at all levels. An education leader who focuses on progress 
is a leader for learning, who acts as a responsible professional focusing on the principles of sustainable 
development and the continuous learning and development of the educational community [23]. The 
expression of leadership for learning can depend on many factors, however, the commitment of the 
head of the educational institution to inspire and organize the learning of all teachers is the decisive 
factor [23]. 

At the international level, research in leadership in education has been conducted by many scholars. 
The links between leadership and students’ learning have been examined in detail. It has been proven 
that leadership has a strong impact on children’s learning outcomes [5], [11], [15], [8]. Most leadership 
research involves distributed leadership, when community members, rather than heads of schools, take 
initiatives to implement activities, work in teams, pursue common goals [7], [12], [24]. It has been 
identified that the opportunities of an educational institution to implement various changes in the field of 
education are increased by creating conditions for leaders at different levels to act [18]. Other scholars 
analyse the relationships between leadership theories, practice, and development [13] and what 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1781



 

 

determines effective leadership [14]. The findings of ongoing research on leadership are also presented 
and the model of leadership for learning is substantiated [5], [23]. 

National (Lithuanian) research on leadership in education has yet paid little attention to self-assessment 
of the expression of the model of leadership for learning in a particular institution. It is also important to 
note that although leadership in organizations has been studied for several decades, it has been 
observed that research is not based on a particular leadership theory or only one selected particular 
theory of leadership is relied upon, for example, transformational [1], transactional [3]; distributed [21], 
[6] and other leadership theories [10]. The present research aims to analyse the activity of the selected 
preschool education institution in the context of the model of leadership for learning, when the research 
is based not on one but on three theories – transformational, distributed and leadership for teaching, 
which form the model of leadership for learning. Transformational and distributed theories are the most 
analysed and have a variety of scientific arguments and evidence that provide an opportunity to interpret 
the obtained research data on leadership in various contexts of the activity of the educational 
organization [22]. The research problem is formulated by the question: what is the expression of the 
features of the model of leadership for learning in the preschool education institution of Vilnius City 
(Lithuania) that participated in the study? Aim of the research is to identify the expression of the features 
of the model of leadership for learning in the preschool education institution of Vilnius City (Lithuania) 
that participated in the study.  

2 METHODOLOGY 
The empirical study of the expression of the features of the model of leadership for learning of the 
selected preschool educational institution is based on philosophical, leadership concepts and 
corresponding theoretical attitudes: leadership for learning, constructivist philosophy, theory of 
humanism. 

In order to analyse and solve the problem, the model of qualitative research described in the scientific 
methodology of social research was used [19], [2], [4], [9], [25]. Qualitative research is understood as 
an interpretive attitude about the world around people [25]. The focus of the conducted qualitative 
research is related to the perspectives and experiences of the research participants, everyday contexts 
that can reveal the real expression of leadership for learning in the preschool education institution that 
participated in the research. 

Empirical research method – collection of documents of the preschool education institution of Vilnius 
City. The strategic plan of the preschool education institution, the principal’s annual reports, the 
documents of the action plans prepared in 2017-2021 were selected for document analysis. The study 
was conducted in April-May 2021. The permission of the heads of the institution to use the documents 
for the study was obtained. Targeted sampling of documents was applied. Documents that provided 
detailed activities of the preschool education institution from 2017 to 2021, according to the period of 
validity of the strategic plan, were used. 

Document analysis was performed by the method of qualitative content analysis: interpreting, 
systematizing, summarizing, presenting conclusions. Qualitative content analysis provides an 
opportunity to obtain valuable information for education science and practice [25]. In the analysis of the 
data, categories and subcategories were distinguished according to the features of the expression of 
the model of leadership for learning. To illustrate the categories and subcategories, the word 
combinations found in the documents of the preschool education institution that participated in the study, 
which reflect the expression of the dimensions of the model of leadership for learning, were assigned. 

3 RESULTS 

3.1 Expression of the dimension of common goals and commitments 
The main concern of the head of the institution is related to the perspective of the development of the 
educational institution [23]. The common goals and commitments of all, the initiation of which is the 
responsibility of school heads as leaders for learning, are important in the educational institution. The 
expression of the dimension of common goals and commitments is given in Table 1. 
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Table 1. Expression of the dimension of common goals and commitments.  

Category Subcategory Examples of statements illustrating a category  
Expression of the 
roles of the 
heads of the 
institution as 
leaders for 
learning 
 

Ensuring the participation of 
community members in 
creating a perspective of the 
development of the 
organization  

During the preparation of the education plan of the institution, a 
working group was formed by the order of the head of the 
institution, which included teachers, administrations of the 
institution, parents (guardians) on the basis of cooperation. 

Ensuring a shared 
commitment to the goals 

Education professionals and heads of institutions of Vilnius City 
Municipality, teachers and parents would understand the 
significance of strategic objectives, set the measures necessary 
for their implementation and contribute to their implementation 
with their activity. 

Goals of the 
content of 
leadership for 
learning 

Opportunities to gain 
experience 

The pursuit of experiential, life-related education. 
To use tools meant for experiential education in project activities. 

Opportunities to pursue one’s 
goals   

<...> would learn to pursue their goals. 

Opportunities to pursue 
maturity of personality and 
continuous progress 

Aim for children’s maturity. 
The aim of the action plan: To pursue the individual progress of 
each child. 

Focus on areas 
that affect the 
learning of the 
whole community 

Content of education 
 

To strive for the quality of preschool and pre-primary education 
by improving the content of education. 

Methods of education and 
assessment  
 

Application of innovative educational methods and forms <...>.  
Development of the self-assessment system of the child’s 
individual progress and application of reflections in the 
educational process. 

The strategy of the institution states that all members of the school community must strive to commit to 
and implement the set goals, nevertheless, an analysis of the SWOT analysis presented in the 
documents shows that this is a weak area. This is because the directions of the activity of the institution 
satisfy the members of the community, but not everyone actively contributes to the creation and 
achievement of the desired result: there are employees who are unable to work in a team, pursue 
common goals, place community values above personal ambitions. This means that some groups of the 
community of the institution do not feel a commitment to pursue common goals: rather passive 
cooperation between the teachers in implementing the strategic plan; more active involvement of 
parents in school activities is desirable. Insufficient motivation of staff is expressed as another weak 
area of SWOT, which, in principle, could lead to a reluctance to commit to the implementation of the 
goals set. 

It is also noticeable that both in terms of commitment to common goals and ensuring the participation of 
community members in the creation of the development perspective of the organization, one of the most 
important groups in the community – students – is not involved in these processes.  

After analysing the research data, it can be stated that the preschool education institution that 
participated in the research, on the basis of the analysis of its documents, shows a strong expression of 
the dimension of common goals and commitments of leadership for learning. This is evidenced by the 
expression of the roles of the heads of the institution as leaders for learning, understood as ensuring 
the participation of community members in shaping the development perspective of the organization 
and ensuring a shared commitment to goals. Also, the expression of the dimension of common goals 
and commitments in the institution is related to the goals of the content specific to leadership for learning, 
which are described through the opportunity to gain experience, pursue one’s goals, maturity of 
personality and continuous progress. The dimension of common goals and commitments also manifests 
itself in the areas that affect the learning of the whole community – the content of education, the methods 
of education and assessment. Even better results could be achieved by finding ways to involve low-
contributing community groups or individuals in the pursuit of common goals.  

3.2 Expression of the dimension of focus on learning and progress 
The main prerequisite and condition for leadership for learning is a focus on learning [23]. The dimension 
of focus on learning and progress expresses the interest of the community of the educational institution 
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in the learning processes, the pursuit of excellence and the focus on results. Therefore, the scales that 
in this study have been adapted to the categories – high expectations for the results of the institution 
and teachers’ orientation towards the success of children’s education – are attributed to the dimension 
of focus on learning and progress [23] (see Table 2). 

Table 2. Expression of the dimension of focus on learning and progress. 

Category Subcategory Examples of statements illustrating a 
category  

High 
expectations  for 
the results of the 
institution 

High demands are placed on the work of 
all teachers 

All teachers and other school staff systematically 
improve and develop their qualifications, sha 
red leadership prevails, the principles of the learning 
school operate in the school. 

High demands are placed on children’s 
education and results  

The institution has expectations to improve children’s 
achievement.  

Teachers’ 
orientation 
towards the 
success of 
children’s 
education 

Teachers are committed to improving the 
education of children 

The institution, in order to improve children’s 
educational achievements: <…>  constantly 
discusses this issue in the school community. 

Teachers use techniques that motivate 
children to learn 

More than one new method that promotes children’s 
educational motivation is applied.  

The educational institution that participated in the study places high requirements for the work of all 
teachers, which is revealed by the goals and tasks indicated in the documents, which are illustrated by 
the statements about the requirement for teachers to acquire higher qualifications and improve 
competences. However, the dimension of focus on learning and progress includes not only the 
development of teachers but also of the development of the head of the institution. The expression of 
this feature is extremely weak and little disclosed in the documents of the institution.  

In summary, the dimension of focus on learning and progress in the institution is reflected in high 
expectations for the results of the institution (high demands are placed on the work of all teachers; high 
demands are placed on children’s education and results) and teachers’ orientation towards the success 
of children’s education (teachers are committed to improving the education of children; teachers use 
techniques that motivate children to learn). Areas for improvement – greater attention to the 
development of the head of the educational institution, detailing the desired results of the institution.   

3.3 Expression of the dimension of learning conditions 
Leadership for learning places great emphasis on creating the conditions for education. Ensuring and 
creating learning conditions is a broad area of activity of leaders for learning, which defines leadership 
as an empowering impact focused on the support of the heads of institution and their respect for teachers 
(see Table 3). 

Table 3. Expression of the dimension of learning conditions. 

Category Subcategory Examples of statements illustrating a category  
Support and 
respect for the 
work of the 
teacher 

Conditions are created for the 
professional development of 
each teacher  

Teachers have the necessary education and competence; 
conditions have been created for their professional development. 
The funds were used for <...> in-service training. 

Teachers and heads of 
institution work together to solve 
the problems and difficulties of 
children’s education  

To systematically analyse what difficulties are faced by children 
of different abilities. To use the information in adapting, 
adjusting, re-planning the content of education.  

Heads of 
institutions as 
education 
professionals 

They know how children are 
educated 

Innovative methods are applied, children with different needs 
are educated, differentiating tasks, participating in preventive, 
health promotion projects.  

They know what happens in the 
groups 

Parents’ meetings were organized in September. 
The children participated in an educational event organized by 
the Communications Office remotely.  
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Leadership for learning in the institution that participated in the study is manifested in creating the 
conditions for learning. The expression of the dimension of learning conditions in the institution is 
recognized through support and respect for the work of the teacher, mutual assistance of teachers and 
acting of the heads of the institution as education professionals.  
Support for the work of the teacher is expressed in creating conditions for the professional development 
of each teacher: funds allocated for in-service training courses, encouragement of teachers to improve 
their qualification. The fact that conditions are created for the development of teachers is evidenced by the 
information provided on the participation of teachers in particular seminars.  
Support for the work of the teacher is also described through the work of teachers and heads of the 
institution working together and solving problems and difficulties in children’s education. In the institution, 
this manifests itself in the joint work of the teachers and the deputy principal for education, however, there 
are no features of the expression of the joint work of the teachers and the principal.  
The expression of the heads of the institution as education professionals is recognized in the principal’s 
annual activity reports from the knowledge of how children are educated and the knowledge of what 
happens in the groups. Knowledge of how children are educated is expressed in the particular 
achievements of children in the fields of education. Knowledge of what happens in the groups is expressed 
in knowledge about projects conducted in the groups, participation in events, the programmes conducted, 
the parents’ meetings, conducting individual conversations.  

3.4 Expression of the dimension of the dialogue about learning 
In order to find out how the dimension of the dialogue about learning is expressed in the documents of 
the preschool education institution that participated in the research, confirming statements were sought 
in the following categories, formulated according to a theoretical model developed for leadership for 
learning [23]: open dialogue of teachers about education, open dialogue of the school community with 
parents, open dialogue of the school with children, the attention of the heads of the institution to the 
success of children’s education (see Table 4). 

Table 4. Expression of the dimension of the dialogue about learning.  

Category Subcategory Examples of statements illustrating a category  
Open dialogue of 
teachers about 
education 

Teachers discuss with each other 
and coordinate the content, 
methods and assessment of 
children’s education 

Coordination of plans, coordination of individual 
programmes <...> were discussed at the teachers’ 
meeting.   

Teachers in teams discuss, plan 
how to overcome difficulties in 
children’s education 

Discussion of the effectiveness of educational 
support for the child.  

Sharing ideas, methodological 
material, methods and other 
teaching tools by teachers   

Sharing educational material with each other.  

Open dialogue of the 
community of the 
institution with parents 

Overcoming teaching/learning 
difficulties 

Providing recommendations to parents (guardians, 
caregivers) for the child’s speech development in 
order to avoid further learning difficulties.  

Individual conversations   At least once a month, the principal meets with the 
chairpersons of the committees of the parents of the 
groups "At the cup of tea".  

Open dialogue of the 
community of the 
institution with children 

Monitoring personal progress The results of monitoring individual progress were 
discussed.  

Attention of the heads 
of the institution to the 
success of children’s 
education 

Heads of the institution initiate 
productive discussions about 
improving education   

Effectiveness of tutorials provided by teachers for 
comprehensive support to each child. Discussion of 
curriculum development.  

Heads of the institution base their 
decisions on important school 
changes on the results of 
educational research   

To systematically analyse what difficulties are faced 
by children of different abilities. To use the 
information in adapting, adjusting, re-planning the 
content of education.  

Heads of the institution are personally 
interested in the professional 
development of each teacher 

Self-assessment of employees’ annual activities   
<…>   
Responsible person or executor <…> principal. 
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The analysis of the research results revealed that leadership for learning in the dimension of the dialogue 
about learning is expressed in the open dialogue of teachers about education: teachers discuss with 
each other, coordinate the content of children’s education; teachers discuss in teams, plan how to 
overcome difficulties in children’s education; teachers share ideas, methodological materials and other 
teaching tools. 

An open dialogue of the community of the institution with parents was also identified: overcoming 
teaching/learning difficulties; individual conversations. An open dialogue of the institution with children 
also takes place. The attention of the heads of the institution to the success of children’s education was 
also revealed: the heads of the institution initiate productive discussions about improving education, 
base their decisions on important school changes on the results of educational research, and have a 
personal interest in the professional development of each teacher. 

3.5 Expression of the dimension of sharing leadership 
A modern educational institution can no longer operate according to traditional organization 
management models that recognize the governance and leadership of one person [23]. Distributed 
leadership becomes relevant because a successful educational institution is the one that makes the 
most of the leadership of community members. The expression of the dimension of sharing leadership 
revealed in the study is presented in Table 5. 

Table 5. Expression of the dimension of sharing leadership. 

Category Subcategory Examples of statements illustrating a category  
Recognizing and 
supporting the 
leadership of 
community members 

Recognizing the leadership of 
teachers  

To create opportunities for leadership by encouraging 
teachers’ initiative, dissemination of good practice and 
collaboration. 

Supporting parents’ initiatives The institution <…> ensures that parents (guardians, 
caregivers) can express expectations and suggestions 
for the improvement of the activity of the institution. 

Supporting children’s initiatives 
and opinions  

<...> self-confidence is developed so that children learn 
to set and implement their own personal goals. 

Expression of 
distributed 
leadership of 
teachers 

Formal distributed leadership Methodological group of preschool education. 
Teachers’ Council. 
Strategic Plan Development Group. 

Informal distributed leadership Preparation and archiving of the thematic material of the 
project dedicated to the 1000th anniversary of Lithuania.  

Mutual assistance 
between teachers 

Teachers help colleagues who 
are having more difficulty 
 

Providing the necessary assistance to teachers <...>, 
consulting.  
Individual counselling of teachers <...> on social issues. 

Teachers monitor the educational 
activities of their masterful 
colleagues  

Monitoring the activities of teachers intending to be 
certified.  

Teachers influence the work of 
their colleagues, help each other 
to improve educational activities  

Sharing experiences of kindergarten teachers, preschool 
art education teachers in methodological groups. 

The dimension of sharing leadership is manifested in features such as recognizing and supporting the 
leadership of community members. The results of the study show that initiatives of both teachers, 
parents and children are supported. Nevertheless, the assessment of the activity in the institution reveals 
the situation that parents’ initiatives are insufficient. This is evidenced by the following statements of the 
weaknesses of the SWOT analyses of the institution: parents sometimes contribute to the child’s 
education only formally, more active involvement of parents in the activity of the institution is necessary. 
Also, presenting the biggest problems encountered in the 2018-2019 school year, the institution states 
that parents are not active participants and organizers of events. Teachers’ self-assessments also set 
out goals related to efforts to involve parents in the educational process. As a result, it is concluded that 
the educational institution that participated in the study creates conditions for the support of parents’ 
initiatives, however, parents are not sufficiently involved in the activity of the educational institution. 
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The results of the study allowed to identify that distributed leadership of teachers manifests itself both 
formally and informally. Mutual help of teachers also emerged: teachers help colleagues who are having 
more difficulty, observe the educational activities of masterful colleagues, influence the work of their 
colleagues, help each other to improve educational activities. 

3.6 Expression of the dimension of clear accountability, self-assessment and 
data-based decisions 

The initiatives of leadership for learning are not possible without the expression of the dimension of 
leadership for learning of accountability for one’s actions, self-assessment and data-based decisions 
[23]. The expression of the dimension of accountability, self-assessment and data-based decisions is 
presented in Table 6. 

Table 6. Expression of the dimension of clear accountability, self-assessment, and data-based decisions. 

Category Subcategory Examples of statements illustrating a category  
Expression of 
accountability 

Internal accountability 
based on (self-
)assessment 

Analysis of the areas of activity of the institution; Results of the in-depth 
audit for the year; Analysis of the situation in 2017-2018; Summary of 
questionnaires for self-assessment and performance improvement of 
members of the methodological group of preschool education.  

External accountability <...> providing information to the public on the activities and progress of 
the institution. 

Ways to gather 
evidence of the 
success of one’s 
activity 

Reflection Reflecting on one’s practice in collaboration with children, colleagues 
and parents.  
Development of the child’s individual progress self-assessment system 
and application of reflections in the educational process.  

Ensuring feedback  Informing parents, recording feedback.  
Observations  Observation and discussion of open activities.  
Analysis of children’s 
achievements 

Individual achievements of students are analysed.  

(Self-)assessment of 
the teacher’s activity 

Assessment of teachers’ activities and competence. Completion of self-
assessment reports.  

Data-based  
decisions 

Decisions based on 
teachers’ reflection 

Feedback is reflected in the observed activities, decisions on the 
improvement of education are made. 

Decisions based on the 
analyses of children’s 
achievement 

Data are analysed to improve the level of children’s educational 
achievements.  

Decisions based on the 
(self-)assessment of the 
teacher’s activity 

The pedagogical processes of the institution are constantly self-
assessed and adjusted, changes are implemented and a higher quality 
of education is provided.  

The analysis of the research results revealed that the institution has both internal and external 
accountability. Internal accountability based on self-assessment is reflected in the following contents of 
the documents of the educational institution that participated in the study: self-assessment, analysis of 
areas of activity, audit results, situation analysis, reports of departments, reports of the head of the 
institution, etc. 

External accountability – the obligation of the institution to provide information to the founders, public 
authorities concerned, partners, employers, and the public about the results of performance, achievement 
of goals and results of other indicators. After analysing the results of the research, the following expression 
of the external accountability of the institution can be observed, which manifests itself in the provision of 
public information to stakeholders: reports of the head of the institution, strategic plan (situation analysis, 
etc.), summaries of achievements, progress on the website. 
In the model of leadership for learning, it is especially important to make informed decisions – on the basis 
of certain data – related to education and the activities of the institution [23]. This requires gathering 
evidence of the success of one’s activity, which relates to the ways of self-assessment. Therefore, on the 
basis of the activity documents of the educational institution that participated in the study, the aim was to 
determine the expression of the methods of gathering evidence about the success of one’s activity, which 
reflects the possibilities to make informed decisions. Emphasis is placed on the evidence collected by 
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teachers themselves through reflection [17]. The fact that conditions are created for making informed 
decisions in the institution is proved by the various reflections carried out: reflections of pedagogical 
practice, application in the educational process, mutual reflections provided and received by teachers. 
After analysing the results of the research, it can be stated that in the preschool education institution that 
participated in the research, the conditions for making data-based decisions are created, they manifest 
themselves in the ways of gathering evidence of the success of one’s activities – reflection, ensuring 
feedback, observations, analysis of children’s achievements, (self-)assessment of the teacher’s activities. 
Although the conditions for data-based decision-making are created, in reality their expression is extremely 
weak. Decision-making based on reflection, feedback, analysis of children’s achievements, (self-
)assessment of the teacher’s activities emerges. However, data-based decisions are too abstract, lacking 
specificity. Decision-making based on observations is not actually evident either. 

4 CONCLUSIONS 
Leadership for learning consists of a combination of three theories of leadership – transformational, 
distributed, leadership for teaching. Integrating these theories into the model of leadership for learning 
focuses on building and maintaining the culture of the educational institution as a learning organization, 
the belief that each person can become a leader, and the goals that unite the community to work together 
for the success of children’s education are set.  

The model of leadership for learning prevails in the preschool education institution that participated in 
the study, because the expression of such dimensions on the basis of an analysis of the documents is 
recognized in it: common goals and commitments, focus on learning and progress, created learning 
conditions, dialogue on learning and leadership, sharing leadership, clear accountability, self-
assessment and data-based decisions.  

The results of the research show that the pursuit of common goals and commitments manifests itself in 
the role of heads of the institution as leaders for learning, leadership for learning for curriculum purposes, 
focusing on areas that influence community learning. Focus on learning and progress is expressed in 
high expectations for school results, teachers’ orientation towards the success of children’s education. 
Conditions for learning are expressed in support and respect for the work of the teacher, the activities 
of heads of the institution as education professionals. Dialogue about learning is manifested in the 
dialogue of teachers about education, the dialogue of the school community with parents and children, 
the attention of the heads of the institution to the success of children’s education. Sharing leadership is 
expressed in recognizing and supporting the leadership of community members, distributed leadership 
and mutual help of teachers. Clear accountability, self-assessment and data-based decisions are 
expressed in internal and external accountability, gathering evidence of the success of one’s activity 
and data-based decisions. 

The empirical research reveals the most obvious weaknesses of the model of leadership for learning in 
the preschool education institution: not all community members commit to common goals, there is a 
particular lack of the initiative of parents and their greater involvement in the educational process, lack 
of cooperation between the head of the institution and teachers in solving educational problems, 
improving qualifications, evidence-based decision-making needs to be strengthened. The identified 
weaknesses can become guidelines that need to be taken into account when improving the 
implementation of the model of leadership for learning in the institution and conducting further research 
on this issue.  
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EXPRESSION OF THE DIGITAL COMPETENCE OF PRESCHOOL 
TEACHERS 

E. Masiliauskiene, M. Daugirdaite, J. Lenkauskaite 
Vilnius University, Siauliai Academy (LITHUANIA) 

Abstract 
The society and processes that take place in it are constantly renewed and modernized, digital devices, 
which not only facilitate the educational process and its course but also pose certain challenges, are 
included in various activities. The current digital evolution has significantly changed people’s lifestyle, 
including children’s lifestyle, their access to information, peculiarities of communication and 
teaching/learning. Preschool age children are already familiar with certain digital devices before starting 
to attend a preschool institution, consequently, they bring their values and attitudes when they come to 
kindergarten. In the digital world, the teacher must improve and be prepared for the challenges he/she 
faces, because changing, taking interest, communicating and finding solutions in the educational 
process that meet the child’s needs must take place on a constant basis.  

At the international and national level, various programmes and systems have been developed that 
make it easier for the teacher to self-assess the aspects of his/her digital competence as an educator, 
assess his/her opportunities, areas for improvement and the like. In this context, targeted research is 
needed to reveal the actual expression of the digital competence of preschool teachers, which includes 
the following areas of skills/competences: information and data literacy, communication and 
collaboration, digital content development, security, problem solving. In this context, a problem research 
question is formulated: how does digital competence manifest itself in the professional activity of a 
preschool teacher? Aim of the research – to reveal the expression of the digital competence of preschool 
teachers.  

Research techniques. In order to reveal the expression of the digital competence of preschool teachers, 
a quantitative research strategy was chosen and a questionnaire survey was conducted. The study 
involved 68 preschool teachers from various educational institutions of Lithuania. Research methods: 
theoretical – literature analysis; empirical – quantitative research (questionnaire survey of teachers); 
statistical – statistical analysis of the obtained data.  

Key results of the research: the empirical research has shown that teachers’ digital competences are 
the most strongly reflected in the following areas: information and data literacy, communication and 
collaboration, digital content development, security, and the expression of digital competences is the 
weakest in problem solving. The results of the research also revealed that the administration of the 
preschool education institution contributes to the expression of digital competences through 
cooperation, preparation of/sending to training sessions and seminars, stimulates interest in the latest 
research and, if necessary and possible, provides groups with digital resources.  

The teacher’s digital competences and their expression are directly related to quality standards in the 
preschool educational institution, because it is necessary to be able to use digital resources properly in 
every activity. Not only must the teacher be able to collect and store information properly, but in doing 
so he/she must choose the appropriate methods and tools, solve problems, if necessary, and at the 
same time teach and learn, and follow the prevailing trends in society. 

Keywords: preschool teacher, digital competence, expression. 

1 INTRODUCTION 
The 21st century places much greater demands on the modern teacher. Digital competence is 
highlighted as one of the most important. Digital competence skills are related to creativity and openness 
to innovation, responsibility and productivity, communication and collaboration, critical thinking, problem 
solving, metacognition skills [1], [2], [11]. 

The society and processes that take place in it are constantly renewed and modernized, digital devices, 
which not only facilitate the educational process and its course, but also pose certain challenges, are 
included in various activities. According to F. Caena and C. Redecker [4], the ongoing digital evolution 
has greatly changed the lifestyles of people, including children. In the digital world, the teacher must 
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improve and be prepared for the challenges he/she faces, as it is necessary to constantly change, take 
an interest, communicate and look for solutions to the educational process that meet the child’s needs. 

J. From [5], when discussing the topic of the teacher’s digital competence, states that the concept of 
pedagogical competence means the ability to consistently apply not only attitudes, but also knowledge 
and skills. Existing digital competences and ICT-supported teaching need to be constantly planned, 
implemented, evaluated, reviewed in order to identify the best way to teach/learn. At the international 
and national level, various programmes and systems have been developed that make it easier for the 
teacher to self-assess the aspects of his/her digital competence as an educator, assess his/her 
opportunities, areas for improvement, etc. In pedagogical practice, there is a problem that the demands 
for quality assessment also change with the rapidly changing environment. 

Naturally, there is a need to update the quality assessment system of in-service training institutions. 
Although quality measurement criteria have been approved, the question of whether quality is actually 
measured is raised each time the assessment procedures are carried out. Perceptions of quality change 
over time, and the criteria for measuring it must also change [1], [2], [9]. Therefore, it is expedient to 
conduct research that helps teachers to self-assess the expression of their digital competence, to 
identify possible links with digital competences. 

In this context, a problem research question is formulated: how does digital competence manifest itself in 
the professional activity of a preschool teacher? Object of the research – the expression of the digital 
competence of preschool teachers. Aim of the research – to reveal the expression of the digital 
competence of preschool teachers. Research methods: theoretical (analysis of scientific, methodological 
literature); empirical (questionnaire survey of preschool teachers). The data were analysed using 
descriptive statistics. 

2 METHODOLOGY 
The research is based on the provisions of the philosophy of positivism, the philosophy of pragmatism and 
the presumptions of the theories of total quality management. Representatives of the philosophy of 
positivism paid a lot of attention not only to the individual and his/her being, but also to the individual’s 
scientific knowledge, at the same time emphasizing the significance and benefits of knowledge for the 
progress and comprehensive development of humankind. Referring to the philosophical direction of 
positivism, it can be stated that experience is the main source of the teacher’s actions and knowledge. 
According to the provisions of the philosophy of pragmatism, the results of the research were viewed from 
the perspective of the usefulness of digital skills and digital competence in the teacher’s practical activity. 
One of the most prominent representatives of the philosophy of pragmatism, John Dewey, on the basis of 
his research stated that thinking and knowledge are the instruments of activity that help a person to achieve 
his/her goals, i.e., the truth of thinking and knowledge lies in the practical activities of the individual, not in 
the historical experience of humankind. According to him, all the education of the younger generation must 
be directed to solve the challenges posed by life, i.e., it is important to teach children to adapt to a changing 
environment, to find ways to overcome difficulties. Following the presumptions of theories of total quality 
management, it is very important to pay attention to continuous quality improvement as one of the most 
important goals of the organization. It is also necessary to meet not only the needs of the client (in this 
case the child and his/her parents/guardians), but also the needs of teachers themselves to improve, seek 
knowledge, ensuring the principle of lifelong learning. 
A quantitative research strategy was chosen to implement the research aim. The aim of the quantitative 
research (questionnaire survey of teachers) is the analysis of the set object and, in a sense, the forecast. 
The strategy of quantitative research was chosen because of the possibility to determine the expression 
of the features of the object by expressing it in numbers. The conduct of such a study also provided an 
opportunity to focus on the interpretation of the expression of teachers’ digital competence and the 
identification of certain connections. The results of the quantitative study are presented after statistical 
processing and presenting interpretations.  
The method of data collection chosen in the quantitative research is a questionnaire survey. It was 
compiled referring to the Order of the Minister of Education and Science of the Republic of Lithuania No. 
ISAK-555, On the Approval of the Description of the Requirements for Digital Literacy Programmes for 
Teachers and Student Support Professionals (2007). This document sets out the criteria for assessing 
teachers’ digital literacy competence, on the basis of which the research tool was developed. The sample 
of the quantitative research is 68 preschool teachers. A local study was performed using the convenience 
sampling method. In the quantitative study, all research ethics requirements necessary to conduct the 
research were met. The anonymity of the research participants, voluntary participation, and summarized 
presentation of the research results were ensured. 
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3 RESULTS 
The content and skills of teachers in the areas of the development of digital literacy competence include: 
information management, communication, digital content development, digital security, digital learning, 
solving digital literacy problems.  

3.1 Expression of preschool teachers' information management skills 
The role of the modern teacher is associated with great responsibility, new requirements of competence 
(especially didactic) and professionalism. On the one hand, the teacher must adapt to the students, be 
able to emphasize what is most important in the endless flow of information, help to search, organize 
and manage knowledge. On the other hand, the teacher needs to respond quickly and flexibly to change 
[6], [7]. The results of the study show that preschool teachers assess their ability to store relevant digital 
content and information as excellent, but have more doubts about their ability to assess the veracity and 
reliability of digital information (see Figure 1).   

 
Figure 1. Expression of information management skills (N=68, %) 

It is very important in the educational process to save certain information (photos, documents, videos, 
etc.), to archive it properly and to find it easily in case of need. Various storage media are important for 
teachers so that the information does not disappear due to technical computer technology problems [7]. 
The analysis shows that more than half of the respondents evaluate their abilities as excellent (54.4%). 
Almost a third of the respondents evaluate their information management abilities as good. They note 
that they are able to save and bookmark information or tag files, content, and information. 

The preschool teachers note that their ability to critically evaluate, analyse and select the information 
found is excellent (41.2%) and good (48.5%). The reliability of the information found is important for 
every member of society, including the teacher, because search engines can find not only good and 
relevant information, but also what is called “trash”. Therefore, it is especially important for the 
employees of an educational institution to be able to find, understand and pass on the right information 
to their students. Therefore, another aspect that, according to the teachers, they are also excellent 
(47.1%) and good (42.6%) at is the ability to browse the Internet in search of information. On the Internet 
one can find various information not only for the improvement of the educational process, educational 
activities, ideas, but also for improving oneself, developing competences, communicating and 
cooperating with other people in the country or abroad, creating social networks. 

Thus, the teachers positively evaluate the expression of information management skills such as the 
ability to store information in various storage media or locations of digital space. They also favourably 
assess the ability to use relevant information search engines on the Internet and thus the Internet 
becomes a relevant source of information. 
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3.2 Expression of preschool teachers’ abilities to communicate by digital means  
Teachers constantly have to communicate and cooperate with several different groups of people – 
students, parents, fellow teachers, administrative staff, and others. For each situation, the teacher must 
adapt the appropriate communication strategies for each group of people [10]. Teachers use computers, 
smartphones, social networks, various mobile chat apps, etc. for communication. The majority of the 
respondents state that their ability to use several different Internet services is excellent (25%) and good 
(61.8%) (see Figure 2).  

 
Figure 2. Expression of communication by digital means (N=68, %) 

The teachers state that their ability to purposefully adapt the format and methods of communication with 
the audience is excellent (23.5%) and good (61.8%). When communicating with different audiences, it 
is very important to choose the right format and methods, which can affect the whole communication 
process. During the pandemic, the need for online communication increased significantly, the teachers 
used appropriate software, with the help of which they communicated with students, their parents, 
colleagues in the educational institution. 

Teachers should also be aware of certain rules, ethical principles and security requirements when 
communicating with the help of digital technologies. The respondents also rated their ability to apply 
netiquette principles in different digital spaces and in different contexts as excellent (23.9%) and good 
(59.7%). When communicating in the online space, it is important for the teacher to have a good 
understanding of the norms of behaviour that are applied when communicating in the virtual space. The 
teacher must apply effective strategies for recognizing misconduct and be able to respond appropriately 
to cases of cyberbullying. It should be noted that one third of the respondents are not convinced of their 
ability to create and use multiple digital identities according to the context and content (30.9% chose the 
option satisfactory). Therefore, it can be assumed that one third of the research participants find it a bit 
more difficult, because one or more social spaces (e-mail or other platform) are usually created, where 
it is very important not only to ensure one’s privacy, but also to upload only the material that is necessary 
and relevant to the educational process. J. Bernatonis [3]  states that teachers are like under a 
magnifying glass, which is always seen by parents, co-workers, etc. Therefore, one needs to be very 
careful to comment and express one’s opinion freely on various topics and needs to think about whether 
the content really complies with all ethical principles.  

The expression of digital communication skills reveals that teachers use several means of online 
communication. Teachers are also able to use several different Internet services and purposefully adapt 
the methods and forms of communication with various target groups. However, teachers question their 
sufficient ability to protect their digital identity. 
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3.3 Expression of digital content creation skills of preschool teachers  
In educating the representatives of the new generation in the preschool education institution, the teacher 
must adapt to many activities and tools specific to their generation. One of those tools is digital content, 
which has moved from a simple printed book to a virtual space in a relatively short time. The teachers 
identify the ability to create digital content in various formats as the best mastered competences related 
to digital content creation (excellent – 40.3%, good – 41.8%) (see Figure 3).  

 
Figure 3. Digital content creation and its expression (N=68, %) 

Preparing various documents, tables, texts, images, brochures, photos, videos, material of educational 
content, etc. became the daily life of a preschool teacher. According to the teachers who participated in 
the study, they have the ability to combine the elements of existing content when creating new content 
(32.4% chose the answer excellent, 47.1% chose the answer good). It is important for every teacher to 
be able not only to select information, but also to properly “combine” it, edit it, create content in various 
formats, including multimedia. Not only the aspect of digital content creation is very important in this 
field, but also communication with colleagues. The teachers who participated in the research confirmed 
that they are interested in information technology innovations and apply them creatively in their activities 
(the answer excellent was chosen by 25%, and good – by 51.5%). Thus, teachers are interested in the 
latest information technologies and their trends. It is very important that teachers at various levels share 
innovations, work experience, resulting in the creation of groups on social networks, methodological 
meetings, etc. During the research it was noticed that teachers find it more difficult to indicate copyright 
restrictions on created digital content. It can be concluded that teachers use a lot of information in their 
activities when accessing the Internet, however, are not always aware of or know how to use copyright 
accordingly.  

Also, a number of the teachers question their ability to customise software and applications (excellent – 
17.6%, good – 32.4%, satisfactory – 35.3%). Access to and supply of software and applications in the 
digital space is extremely high, therefore, their use can also vary. It is normal for a person who does not 
have much knowledge of software and applications to have a hard time understanding the principles of 
their operation and adapting certain changes to them.  

There is a tendency that teachers are interested in information technology innovations and apply them 
creatively in their activities. Teachers are also able to edit digital content created by themselves or 
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others. In developing their skills, teachers should focus on customising software and the proper 
application of copyright requirements. 

3.4 Expression of digital security skills of preschool teachers 
In a digitalized world, it is important not only to feel physically safe, but also to be able to ensure one’s 
security in the online space. Preschool teachers must also have such competences. Security in the 
digital space consists of 3 components: software and hardware protection; protection of personal data 
and protection of health and the environment. According to V. Kalpokas [8], the use of information 
technologies is becoming a prerequisite for the development of society and the digital economy, 
therefore, the management of related threats and risks should be understood as an important part of 
the state’s efforts to promote population participation in the digital economy and targeted at the entire 
population. The research data show that preschool teachers evaluate their ability to ensure security in 
the digital space quite well (see Figure 4). 

 
Figure 4. Security in the digital space (N=68, %) 

An important aspect in the context of the use of digital technologies is the protection of physical health, 
which is highlighted by various researchers. The participants most agree that they are aware of the 
health risks of using digital technologies (good – 47.8%; excellent – 35.8%). Everyone who uses digital 
technologies must understand not only their benefits but also the damage they cause to health. 
Therefore, it is necessary to follow work safety rules when using various devices: to take breaks, 
exercise, create a comfortable workplace, and so on. Prolonged use of a computer, telephone or other 
devices not only speeds up the search for information and the pace of work, but also reduces physical 
activity, which affects human health.  

The teachers also positively assess their knowledge of how to avoid various forms of cyberbullying 
(21.2% responded excellent, 51.5% – good, 24.2% – satisfactory). It is very important to protect one’s 
data in the online space and to respond to the cases of various types of insults, defamation, stalking, 
impersonation, illegal disclosure of personal information or data. 

Two other important aspects, which are reflected in the results obtained, need to be mentioned. The 
preschool educators think that they are able to protect their digital equipment (excellent – 25.4%; good 
– 46.3%) and are able to protect the privacy of other people online (excellent – 26.9%, good – 46.3%). 
According to the results of the research, it can be concluded that many teachers know how to protect 
their digital equipment in their work and personal activities, so that no one can access and appropriate 
the necessary files (documents, photos, videos). For such purposes, they use various passwords, 
copies of documents, protect their computer equipment from malware spreading on the Internet, using 
various certified security software.  

Thus, the teachers positively evaluate their ability to protect health when using digital technologies. They 
also positively evaluate their ability to recognize cyberbullying and protect personal privacy online. 
However, more attention must be paid to improving the ability to protect digital equipment.    
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3.5 Expression of digital teaching and learning skills of preschool teachers 
Digital teaching and learning have intensified significantly during the pandemic. Part of the educational 
process (including preschool) has moved from the physical group environment to the digital space. This 
caused a lot of challenges for teachers, students and parents. Digital teaching and learning and all the 
objects specific to digital content are applied for the effectiveness of education. Targeted use of various 
methods, techniques and principles enriches the programmes and develops innovative pedagogy. More 
than half of the research participants rate their digital teaching and learning skills as good or excellent 
(see Figure 5).  

 
Figure 5. Digital teaching and learning (N=68, %) 

According to the teachers, they prefer open educational resources in their professional activities 
(excellent – 23.9%; good – 58.2%). This means that the teachers use free open resources. Such 
resources are available to all. Using them enriches the educational process. Preschool educators 
typically use the following open resources: courses, modules, tests, documents, presentations, 
audio/video material, photos, and so on.  

The research data show that, in the opinion of the teachers, they properly organize learning activities, 
tasks, assessment that ensure the physical, psychological and social well-being of children and develop 
safe and responsible use of digital technologies (excellent – 20.6%; good – 58.8%). Such research 
results show that teachers organize their educational activities in such a way that children develop the 
abilities to communicate and collaborate properly in the digital space. In this way, children are taught to 
recognize and critically evaluate negative information.  

It was observed that not all the teachers who participated in the study rated their ability to legally share 
their digital resources with children, parents and educators taking into account copyright and licensing 
conditions as excellent (excellent – 22.1%; good – 48.5%; satisfactory – 27.9%). Thus, usually the 
majority of the teachers understand copyright, therefore, when sharing information, they do not 
appropriate it, but indicate the author and so on. However, it is slightly more difficult for the teachers to 
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protect sensitive digital content and confidential information (excellent – 23.5%; good – 51.5%; 
satisfactory – 22.1%). 

In summary, it can be stated that the expression of digital teaching and learning skills is more positive 
than negative in the teachers’ activities. The teachers are able to use open educational resources, pay 
attention to ensuring safety using digital technologies, teach children to recognize dangers. They use 
digital technologies both working in contact with children and organizing other educational activities. The 
abilities of the teachers to use digital technologies to assess children’s achievements and progress are 
expressed more weakly.  

3.6 Expression of preschool teachers’ abilities to solve digital literacy problems 
There are various ways of operation to solve digital literacy problems (professional development, help 
from colleagues, searching for information on the Internet, independent problem identification and 
solution, etc.). There is a tendency among teachers that teachers are able to apply for qualified help if 
necessary (48.5% answered excellent, 42.6% answered good) (see Figure 6). Thus, the teachers, in 
case of various types of digital technology failures, tend to seek help from a qualified information 
technology professional, who will potentially effectively solve the problems.  

 
Figure 6. Solving digital literacy problems (N=68, %) 

The research participants note that they have more difficulty in identifying and solving problems 
(malfunctions) of digital devices and their software (52.9% of the respondents chose the answer 
satisfactory). Thus, not all the teachers are able to repair their broken or malfunctioning digital device. 
They solve problems related to uncomplicated software failures or lack of certain knowledge by 
communicating with other teachers. In order to achieve professional development in the field of digital 
literacy, the teachers state that they participate in online professional communities and use the acquired 
knowledge for professional development (20.9% of the respondents chose the answer option excellent; 
44.8% – good; 32.8% – satisfactory).  

It should be noted that not all the teachers rate their professional development with the help of digital 
tools as very good. More than a third of them question their ability to find and select in-service training 
information, programmes, modules, courses, and so on. In summary, it should be noted that most 
preschool education institutions have professionals who take care of both the licensed software and the 
safety or troubleshooting of other digital media. However, when certain minor technical problems arise, 
the teachers try to solve them by cooperating with each other.   

4 CONCLUSIONS 
Most often digital skills are related to openness to innovations, their application, creativity, 
communication and collaboration, problem solving. The concept of digital competence is usually 
understood as the ability to use digital resources, information retrieval, technical problem solving, 
security awareness, creation of various information and documents. Thus, digital competence is an 
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important competence of the teacher of today, which includes information management, communication, 
digital content development, digital security, digital learning/teaching, solving digital literacy problems. 

The research revealed that in a general sense, preschool teachers rate their digital competence and the 
expression of their abilities in its various fields as good. Preschool teachers rate the following areas of 
digital competence as best: information management, digital communication, digital content creation, 
digital security skills, and digital teaching and learning. Teachers face slightly greater challenges in solving 
digital literacy problems. The results of the study show that preschool teachers assess their ability to store 
relevant digital content and information as excellent, but have more doubts about their ability to assess the 
veracity and reliability of digital information. Thus, the teachers positively evaluate the expression of 
information management skills such as the ability to store information in various storage media or locations 
of digital space. They also favourably assess the ability to use relevant information search engines on the 
Internet and thus the Internet becomes a relevant source of information. 

There is a tendency that teachers are interested in information technology innovations and apply them 
creatively in their activities. Teachers are also able to edit digital content created by themselves or 
others. In developing their skills, teachers should focus on customising software and the proper 
application of copyright requirements. Thus, the teachers positively evaluate their ability to protect health 
when using digital technologies. They also positively evaluate their ability to recognize cyberbullying and 
protect personal privacy online. However, more attention must be paid to improving the ability to protect 
digital equipment. The teachers are able to use open educational resources, pay attention to ensuring 
safety using digital technologies, teach children to recognize dangers. They use digital technologies 
both working in contact with children and organizing other educational activities. The abilities of the 
teachers to use digital technologies to assess children’s achievements and progress are expressed 
more weakly. 
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Abstract 
Traditional Chinese culture is closely related to traditional family upbringing. Culture is the foundation of 
education. Education is always carried out in a particular cultural environment, and it is always subject 
to the entire cultural tradition. Upbringing is strongly influenced by traditional culture, especially the 
concept of education. Family education is an integral part of the primary education system. 

Chinese traditional culture has a long history and has experienced historical baptism and renewal, 
forming the value of conventional family orientation education in China. Formal family education has 
been the precious spiritual wealth of the civilization of the Chinese nation for thousands of years. It 
affects the development direction of the individual and the family and plays an essential role in the 
harmony and progress of society. Therefore, a serious study of traditional culture and traditional Chinese 
family education is of practical significance to family education and quality education. 

The traditional concept of family education affects the development direction of individuals and families 
and plays a vital role in the harmony and progress of society. In recent years, people's interest in China 
has increased, and people have been attracted not only by the success of economic development but 
also by the spiritual life of this Eastern country. China has had a tradition of paying attention to family 
education since ancient times. The impact and growth of a person through home education and training 
are sometimes more profound than schooling. Family education has long formed its unique national 
tradition in China. As the bearer of the national culture, the family preserves and conveys the national 
culture and disseminates the traditional virtues of the Chinese people. The family is perhaps the most 
original, the most sincere, the most solid education. Family education is the earliest education in a 
person's life, and it is also the basis of all education. In China, the influence of family education on people 
is significant, and traditional family education plays an essential role in shaping the personality of 
Chinese people. 

The article's relevance is that the traditional Chinese concept of family education has the characteristics 
of Chinese culture, which has attracted the attention of different people in different countries around the 
world. Therefore, this paper analyzes children's education based on traditional Chinese families using 
literature research methods, content analysis methods, investigation and research methods, and 
historical methods. As a result, it is proved that family education is a necessary foundation and main 
body of school and social education. Moreover, for an excellent traditional culture, family education plays 
an essential role in integration and development. In this way, it is concluded that it is necessary to fully 
understand the relationship between China's excellent traditional culture and family education, realize 
the inheritance and development of the distinctive conventional culture of the Chinese nation, and 
promote the further development of family education. 

Keywords: Traditional Chinese education, culture, family, parents, Confucian education, self-improvement, 
moral education, family management, and interpersonal communication. 

1 INTRODUCTION 
Within the traditional family framework, education and learning are the foundation of life, the most basic 
requirement for people to improve personal self-improvement, education of morals and behavior, and 
developing talents. When communication and transport were underdeveloped in ancient times, reading 
and learning were almost the only way to know and understand the world. Therefore Confucius told:  
"不学" 诗 "， 无以言、不学" 礼 "， 无以立," so that if you don't read the book "Shi Jing" and "Li Ji," you 
don't know how to communicate with other people and aren't present own achievement in society. The 
books record a look at the life and thoughts of the sages. Traditional Chinese cultures are passed on 
from generation to generation of scientists and become their inner cultivations and good morals through 
learning and reading. 
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In ancient times, an imperial examination system helped more poor people start their official careers. 
After the Sui and Tang dynasties, reading and teaching became the choice of more people. From the 
point of view of family education, the imperial exam is associated with personal fate and prospects and 
the opportunity to change the family's future. There are such words "万般皆下品，唯有读书高," while 
achievements in study and reading were above all. As a result, imperial exams became a direct driver 
of study. These reasons determine the status and important role of teaching in traditional family 
education [7]. 

2 METHODOLOGY 
The method of this work is through the analysis of literature research methods, content analysis methods, 
investigation and research methods, and historical methods. 

3 RESULTS 
Traditional Chinese education has always been important not only for children and the family but also 
for the development of society and the country since it was believed that the country should be one large 
family. Therefore, the child had to realize from early childhood that he should take care of his family and 
country. 

The family and the learning environment are significant for raising children. In China, there is this 
expression: "Language education of parents is not as useful for children as behavioral education." 
Previously, in China, such a folklore legend called "Mencius's mother relocates three times." Meng Ke 
(Mencius) is a great Chinese thinker, teacher, and philosopher. Mencius lived next to the cemetery in 
his youth and learned to arrange a funeral when he played. Mencius's mother believed: "This place is 
not suitable for my child's residence!" So Mencius's mother took him and moved to live near the market. 
When Mencius arrived at the market, he and other children learned to do business with a business 
person. He bowed to greet the guests, then entertained them and bargained with them; the performance 
was hilarious! Meng Tzu's mother found out about this and frowned again: "This place is not suitable for 
my child to live!" And they moved again. This time they moved, living next to the school. Mencius became 
neat, polite, and loved to read. This shows the importance of the environment and parenting for children. 

In traditional culture, great attention is paid to using the book's power to complete the upbringing of 
children and grandchildren. Although books are indeed used as reference materials, the content of 
books is used in practice. The use of books helps enrich the cultural upbringing of children and guides 
them to form the proper habits and behaviors. 

Diligent teaching and book learning is thus the cornerstones of success. The views of ancient scholars 
reflect the importance of reading and diligence. They are an essential part of traditional family education 
and the concept of family education.  

3.1 Moral education 
Diligence and frugality are the traditional virtues of the Chinese nation and the main conditions for moral 
improvement and upbringing. In many ancient families, diligence and frugality were used as important 
content for exhorting children. 

Confucius declared virtue the highest standard of social ethics and the moral standard of the nation 
when it comes to the welfare of the state. Family education in ancient China has always placed moral 
education first. As they say, "心正而后身修 ， 身修而后家齐，家齐而后国冶，国治而后天下平" [1]. This 
means that in ancient times, those who wanted to promote integrity in the world must first learn to rule 
their own country; if they're going to run their own country, they must first know how to manage their 
own families and the family clan; if they want to work their own families and family clan, they must first 
develop their qualities and character; if you're going to create your qualities and consistency, you must 
first correct your thinking; if you want to convert your review, you must first make your thoughts sincere; 
if you're going to make your thoughts enthusiastic, you must first gain knowledge; the way to gain 
understanding is to understand and study everything. Self-improvement means improving thinking and 
moral standards through education, training, and exercise. 

Chinese traditional family education is strongly influenced by Confucian education and attaches great 
importance to personal development. In formal family education, the most important thing is to teach 
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children the correct behavior and improve their personality. Confucius said "少成若天性，习惯如自然," 
which means the morality developed from childhood, like nature, will not change in all his life and, slowly, 
becomes his habit. The key to self-improvement lies in nurturing moral qualities. Only by improving self-
improvement and self-esteem can you have a place in the world, manage the family, govern the country, 
and govern the world [8]. 

The book "Da Xue" inherits Confucius and Mencius's thoughts and puts moral education first. It said: 
"大学之道, 在明明德, 在亲民, 在止于至善" [4]. It is believed that "大学之道" can be completed only by 
educating people who meet specific ethical standards. After that, many teachers advocated that moral 
education be the first place in all education. 

In ancient family education, children should have noble life ideals and sublime dreams, behave 
fundamentally, have an independent personality, pay attention to personal morality, be indifferent to 
fame and wealth, not too striving for them, be modest, sincere, persevere and have a heart that loves 
the Motherland. 

It can be said that moral education is an essential feature of traditional family education in China and 
the core of traditional Chinese civilization. Yuan Xingbei pointed out that although Yan Zhitu's tolerance 
contained harmful elements of feudalism, being strict towards oneself and tolerant towards others has 
always been the traditional virtue of the Chinese nation. This concept can regulate children's behavior 
and maintain a good image [9]. 

Parents should teach their children how to speak and behave, pay attention to their behavior and words, 
and pay attention to people and the environment their children are in contact with. Confucius said that 
among the three people should be my teacher, the most effective way to learn is to ask teachers and 
friends and learn from each other. 

Traditional family virtues are an ethical culture that emphasizes "good." Confucius firmly believed in the 
irresistible influence of a moral example precisely because in real virtue, according to his teachings, the 
whole fullness of life is collected; actually, virtue is the power of the creative transformation of the world. 
The emphasis on eliminating evil and promoting virtue is a positive factor in encouraging the family to 
insist on the correct moral orientation. As an indispensable symbol of traditional Chinese virtues, "good" 
has always been appreciated. Drawing attention to the concept of "good," family education will contribute 
to the development in children of good habits of life and communication with others, increase moral 
qualities, and the formation of good behavior and ideas [10]. 

Moral education occupies the first place in the comprehensive moral, intellectual and physical 
development of children. The most important for moral education is the formation of good quality. Such 
moral education should exist in the form of an example, a demonstration, and an example of the older 
generation in front of children. On the one hand, this view shows the importance of moral education in 
everyday life, and on the other, puts forward requirements for the behavior of older generations. Good 
moral qualities can ensure harmony in the family and reflect the moral level of society. Only by attaching 
importance to the moral education of children can we ensure the healthy development of the body and 
mind of children, harmony and joy in the family, and the stability and progress of society. 

Thus, traditional Chinese family education and education attach great importance to moral education. 
From the analysis of the content of moral education, we can find that the moral concepts of "eliminating 
evil and promoting good," "strict to themselves and tolerant of others," etc., are present in traditional 
family education takes an important place. As for the positive factors of this fundamental social 
consciousness, we must learn them, learn lessons, and transform them into appropriate concepts 
suitable for family education in our modern society to guide the healthy development of family education. 

3.2 Family management 
In China, family harmony is the most important thing. In a traditional Chinese family, parents teach their 
children to take the initiative to protect the family and society's interests and be kind, loyal, and sons. 
Many parents themselves did not receive an upbringing and education. Still, they strictly demand from 
children from an early age, do not indulge their children and raise children so that they are sons 
concerning their parents, honest and trustworthy, love the country, and serve the Motherland. The family 
was considered the core of society. The interests of the family far exceeded the interests of an individual. 
Both in the family and community, any, including the influential head of the family, an important official 
of the emperor, was primarily a social unit inscribed in the strict framework of Confucian traditions, it 
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was impossible to go beyond which: this would mean "losing face," and losing face for the Chinese is 
equivalent to death [6]. 

In traditional Chinese society, there are only family interests and no personal interests. This means that 
private interests should serve the family's claims, and the development and embodiment of personal 
interests should better protect family interests. Therefore, family interests are always superior to private 
interests. Moreover, if personal and family interests become incompatible or contradictory, at this time, 
it is necessary to consider the general situation, actively abandon personal interests and obey the 
interests of the whole family. Most of the time, in all traditional societies, the private interests of family 
members and the family's interests are fundamentally identical. If the family's interests are well 
supported, each family member can fully develop their interests. 

Of all the moral principles, the most important is the adoration of parents. In the book Xiao Jing (one of 
the canonical texts of Confucianism), they wrote: "非孝者无亲" (Disrespectful people should not have 
parents, relatives, or friends in their hearts, and he should be an indifferent person) [2]. Son respectability 
is the primary virtue and an essential part of China's traditional culture and family education. People 
used to pay so much attention to son righteousness because it is directly related to improving moral 
character. In life, son respectability is based on a pure heart, a necessary feature for interaction with 
other people in society. 

In a traditional family, the husband and wife must respect each other, the male center of the wife, and 
the entire family, the wife, must follow the husband's request as a criterion. Children must listen to their 
parents and respect their parents. Parents skillfully combine parenting with love, and they can get good 
educational results. Love includes learning. Only good parenting is the greatest love and protection. In 
family education, we must combine love and rigorous instruction. 

3.3 Interpersonal communication 
In China, family harmony is the most important thing. In a traditional Chinese family, parents teach their 
children to take the initiative to protect the family and society's interests and be kind, loyal, and sons. 
Many parents themselves did not receive an upbringing and education. Still, they strictly demand from 
children from an early age, do not indulge their children and raise children so that they are sons 
concerning their parents, honest and trustworthy, love the country, and serve the Motherland. The family 
was considered the core of society. The interests of the family far exceeded the interests of an individual. 
Both in the family and community, any, including the influential head of the family, an important official 
of the emperor, was primarily a social unit inscribed in the strict framework of Confucian traditions, it 
was impossible to go beyond which: this would mean "losing face," and losing face for the Chinese is 
equivalent to death [6]. 

In traditional Chinese society, there are only family interests and no personal interests. This means that 
private interests should serve the family's claims, and the development and embodiment of personal 
interests should better protect family interests. Therefore, family interests are always superior to private 
interests. Moreover, if pIn Chinese society, there were stable standards of behavior, speeches, clearly 
fixed rites, and ceremonies, which were observed by all community members, without any exceptions. 

Confucianism values interpersonal relations and emphasizes that people must live in harmony with each 
other. "He," "Ren," "Li," "Zhou" is the principal moral codes for working with interpersonal relationships 
and offer a set of ethical systems for regulating interpersonal relationships. Confucius believes that "He" 
is an ideal goal to get along with each other. The book «Doctrine of the Mean» says: 
"和也者，天下之达道也 [3]." It is believed that "He" is the path to peace and the fundamental principle 
that people should follow. The book «Analects» says, "子曰：君子和而不同，小人同而不和 [5]." This 
means that a gentleman can maintain a harmonious relationship with others. Still, he thinks about 
everything independently, never blindly follows others, and disagrees with them. You can also take 
different opinions and coordinate with others so that he can achieve harmony with others. People with 
poor quality are used to welcoming others and agreeing with the speeches of others. Although at first 
glance, they are entirely consistent with others, deep in their hearts, they put interests first and take for 
goods with each other, that there was agreement on the surface, but there was a plan in the heart. 
"和而不同" does not pursue external similarities and unanimity, but internal harmony and unity, and 
emphasizes strengthening consensus and achieving win-win results. 

In Confucianism, As a principle in the treatment of interpersonal relations, He is by no means an evil 
reconciliation. On the contrary, it is emphasized that a gentleman must behave harmoniously and adhere 
to his character and ethics, maintain the individual's independence, not give preference to any side, not 
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to mention coexistence with ugly phenomena. In the communication process, you can achieve a state 
of "harmony without differences," as Confucius said if you can respect the differences between others 
and yourself, communicate with a group, maintain yourself, maintain your independence, and not drift 
with yourself.  

«Doctrine of the Mean,» says, "仁者，人也." There are two meanings: first, when a person interacts with 
others, as a moral person, he must establish harmonious relations with others. "Ren" as a kind of virtue 
is inherent only in "people." Confucius considered "Ren" the basis of a human being and believed that 
virtuous and virtuous people have the right to communicate with others. Because people with 
benevolence can judge correctly and incorrectly and can say which people can love and articulate, who 
is disgusting and unable to speak. Secondly, treat others as equals and show them the respect and 
courtesy they deserve to interact with them in society. Virtue is a prerequisite for being a person, and 
respect for others is the basis for communication. Only with them both can you have everyday 
communication.  

"Li" - etiquette as a social norm of social life maintains social order, limiting people's behavior and 
achieving the goal of harmony. "Li" must establish a universal code of conduct to restrain people's 
behavior, resolve interpersonal conflicts and regulate relations between people to a harmonious degree. 
Respect, discretion, courage, and straightforwardness are all good qualities of people. If you do not use 
politeness to restrain them, it often leads to counter productions, causing tension in interpersonal 
relationships and undermining the harmony of interpersonal relationships. Do not quarrel with others for 
the shortcomings of other people. The opposite of contention is politeness and tolerance; in disputes, 
courtesy should be shown. Suppose both sides can show courtesy to each other. In that case, this will 
help resolve contradictions and resolve conflicts, avoid tension in interpersonal relations, and help 
achieve harmony between people and, in the end, contribute to the mutual realization of the interests of 
both sides. 

"Zhou" - Confucianism believes that interpersonal relationships cannot be too distant or too intimate. 
Otherwise, it will be challenging to cope with interpersonal relationships. Conversation is the primary 
way of interpersonal communication. If interpersonal relationships are alienated, the other side will 
complain; relations between people are too intimate, quarrels will appear. 

One of the characteristics of traditional family education is its religious basis, which in China is reflected 
in the philosophical teachings of Confucius. Confucius's moral and intellectual doctrines, permeated by 
a deep humanistic meaning, significantly impacted all spheres of life in China. Personal and family 
interests become incompatible or contradictory; at this time, it is necessary to consider the general 
situation, actively abandon personal interests, and obey the whole family's interests. Most of the time, 
in all traditional societies, the private interests of family members and the family's interests are 
fundamentally identical. If the family's interests are well supported, each family member can fully develop 
their interests. 

4 CONCLUSIONS 
The family within any country relies on traditional positive values of education and upbringing, which 
can be invariant and unique for each person, with separate consideration. Essential components of 
family education are the educational ideal, customs, folklore, and nature of the native land. As a social 
and cultural phenomenon, the academic ideal of the family includes a system of people's ideas about 
the ideal qualities reflected in religion and folk wisdom, which allow a person to adapt in society 
considering social traditions and norms of behavior in culture. 

For many centuries, the ideal image of a trustworthy person, created by Confucius, the goal of traditional 
family education in China was determined by love for teaching, courtesy, respectability, respect for the 
elders, and respect for parents. In addition, each person must learn to respect rituals, rites, traditions 
and strive for spiritual and moral self-improvement. 
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DESIGNING AND COMPILING AN ELECTRONIC DICTIONARY FOR 
TEACHING OLD ENGLISH LINGUISTICS IN ENGLISH STUDIES 

A.E. Ojanguren López 
Universidad de La Rioja (SPAIN) 

Abstract 
This paper presents an innovation project carried out during the academic year 20/21 at the University of 
La Rioja, Spain. This project has designed and implemented an electronic dictionary of Old English which 
is adapted to the academic needs of BA students. In its present state, this ICT tool includes information 
about reference forms, alternative spellings, PDE translation, lexical category, morphological class and 
main inflectional forms. The dictionary has been designed in database format using the software 
Filemaker, which allows for different search options and makes its online distribution and accessibility 
possible. The dictionary stands out as an educational resource which contrasts with the scarce materials 
available within the field for its versatility and its multiple applications. All this makes the dictionary a 
valuable tool both for students and instructors alike. 

Keywords: electronic dictionary, relational database, teaching resources, innovation project, Historical 
Lexicography. 

1 INTRODUCTION 
This paper presents an innovation project carried out during the academic year 20/21 at the University of 
La Rioja, Spain. This project aims at improving the teaching-learning process of students enrolled in the 
Degree in English Studies. Within this Degree, students take courses about Historical Linguistics that focus 
on the description and analysis of the evolution of the English language. More specifically, in the course 
“Diachrony and Typology of the English Language”, taught during the final year, students are expected to 
analyse texts belonging to different historical linguistic stages. Among the competences students are 
expected to acquire in this course are the following: (a) management of complex sources (general); (b) 
identification of the main changes the English language has undergone throughout time at phonetic, 
phonologic, morphologic, syntactical and semantic levels (specific); (c) use of software and online 
resources for scientific research of English texts (transversal); and (d) use of techniques of text analysis 
within a historical-comparative perspective (specific). 
Differences between Old English, the language of the earliest written records, and Present-Day English 
(PDE) can be observed at many linguistic levels, including, spelling, morphology, semantics and syntax. 
For these reasons, Old English texts pose a challenge for students, who usually struggle to understand, 
analyse and translate them. In this respect, it should be noted that the learning results of “Diachrony and 
Typology of the English Language” indicate that, after taking this course, students should be able to 
modernise an Old English text with the help of a glossary. 
To the difficulties that the old language poses should be added the inadequacy of resources available. 
Most Old English dictionaries are not adapted to the academic needs of BA students, as they assume 
some previous knowledge on the matter and, sometimes, a good command of the old language from the 
part of the user. Currently, there are only two Old English dictionaries abridged for students: Sweet’s (1976) 
and Clark Hall-Meritt’s (1996), both published at the end of the 19th century. However, the first dictionary 
does not provide information on alternative spellings in Old English, which entails an extra difficulty for 
students, who are frequently unable to relate dictionary entries with textual occurrences. In turn, the 
dictionary by Clark Hall-Meritt includes alternative spellings, but the excess of information provided and 
the circular character of many cross references do not make it a very suitable tool for undergraduate 
students. In addition, these dictionaries are not available in electronical version, so conducting searches 
and accessing the information are not easy tasks. Besides, given that they can only be consulted in paper, 
carrying out complex searches is discarded straightaway. All this makes the text analysis process a time-
consuming, and often discouraging, task. 
Against this background, an innovation research project has been carried out during the academic year 
2020/2021 with the objective of designing and implementing an abridged electronic dictionary of the Old 
English verbal lexicon which is adapted to the academic needs of BA students and which allows to fill this 
gap in the field. In short, this project aims at providing students and instructors a tool that can be used in 
the university classroom for learning and teaching different aspects of the Old English language. 
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2 METHODOLOGY 
The methodology followed in this project relies on linguistic analysis with relational online databases. 
The database software, Filemaker, is the tool by means of which the information has been gathered, 
structured, stored and distributed. Moreover, Filemaker, allows to conduct searches and recover the 
information online. In other words, the database implements the different steps and the variables of the 
linguistic analysis and makes the information available for users. The versatility of the database also 
allows to adapt the product to the interests and profiles of users, as has been done in the present project. 
In the field of English Philology, there is a long and fructiferous tradition of historical studies, but this 
richness of philological data clashes with scattered information, lack of systematicity and difficult 
accessibility. With this methodology based on linguistic analysis and relational lexical databases, each 
entry of the relational database entails a digital resource which can be described in a standardised way, 
allowing thus tagging and linking.  

During the first stage of this project, the interface of the database was designed. The interface defined 
the structure of the dictionary and its entries. As for the information contained, this dictionary is abridged, 
which implies that not all recorded Old English words have been included in it. Given the characteristics 
of the task, this was not possible for a project like the one presented here. With this in mind, the dictionary 
was restricted to verbal lexicon. Linguistically, the verb is the category around which the other elements 
of the sentence revolve, so it turns out as the key for understanding and analysing the structure of 
sentences and, thus, of larger texts. For these reasons, the verb stood out as a good starting point for 
the developing of the project. This choice also has an additional advantage: there are about 5,000 verbs 
in Old English, a smaller number than that of other major categories like nouns or adjectives. 

Restricting the scope of the dictionary allowed to carry out a more detailed work that, hence, suits better 
BA students, to whom it is specially intended. In this line, the students who have taken part in this project 
have indicated that the greatest difficulty of the course “Diachrony and Typology of the English 
Language” lies in the understanding of Anglo-Saxon texts. The main reason argued is their 
morphological complexity and their lack of similarity with PDE English, which is especially observable in 
its morphology and in the Germanic etymological roots of the lexicon. With this in view, some extra 
linguistic information was added to the traditional one contained in a dictionary. Apart from the dictionary 
reference words and its translation into PDE, fields were created in the interface to contain information 
on verb alternative spellings, morphological class and main inflectional forms. 

The second stage of the project was devoted to gathering and revising the data, including the reference 
words for the dictionary entries, their alternative spellings (if any), the translations into PDE, verbal 
classes and inflectional forms. All the information included in the dictionary has been extracted from the 
database Nerthus V3, integrated within the Nerthus Project (www.nerthusproject.com) at the University 
of La Rioja. Finally, the implementation of the dictionary was carried out. 

3 RESULTS 

3.1 Compilation and interface design 
The results obtained from this innovation project are very satisfactory in terms of the information 
compiled for the building of the dictionary. What is more, not only have the objectives set been fulfilled, 
but, in some cases, the initial expectations haven been surpassed. 

Considering the amount of information gathered, in its present state, the dictionary contains a total 5,575 
entries corresponding to verbs. It should be noted that this innovation project intended to complete 5,000 
registers, an objective that has been overtaken quantitively. Besides, each entry offers a PDE translation 
and its alternative spellings (if any), together with other morphological information about the verbs such 
as the morphological class and the main inflectional forms. To illustrate, Fig. 1 shows the register 
corresponding to the verb āberan in the electronic dictionary: 
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Figure 1. Entry of the verb āberan in the electronic dictionary of Old English. 

As stated in the methodology, all the information is stored using the software Filemaker. In this way, it 
can be disseminated via the Filemaker online server of the University of La Rioja and the online campus 
of “Diachrony and Typology of the English Language”, making it accessible to all students enrolled in 
the course. 

Regarding the interface, the information has been distributed into different fields. Filemaker allows 
different search options, including simple searches involving independent fields and complex searches, 
which entail information stored in different fields to refine search results. These search options speed 
up considerably the process of looking up for words if compared to traditional paper-based dictionaries. 
Thus, this interface design makes information easily available for students who, among other things, will 
be able to find the target form even when its verbal infinitive is unknown. 

3.2 Teaching applications 
The versatility of the dictionary allows for multiple teaching applications, so this tool is expected to 
introduce a considerable improvement in the classroom. Within the course “Diachrony and Typology of 
the English Language”, a variety of practical exercises require support materials if undergraduates are 
to undertake them.  

Among the different applications of the dictionary, those related to the field of text analysis stand out. In 
this line, it should be highlighted that the dictionary allows to conduct electronic searches only by giving 
an inflectional form, an option which is not available in any other dictionary. Relating and identifying 
infinitival forms and textual occurrences has up to now represented an extra hindrance for students 
when it comes to understanding and analysing Old English texts. Hence, this option turns out especially 
useful when students do not know the infinitival reference form, as textual occurrences are often 
inflectional forms different from the verbal infinitive.  

The exercises devoted to identifying lexical categories in Old English texts will also benefit considerably 
from the accessibility and search speed of the dictionary; and from the information this ICT tool provides. 
To give an example, in exercise (a), students may use the dictionary to look up and check those 
inflectional forms corresponding to verbs. Until now, this information had to be consulted manually in 
dictionaries, grammar books or classroom notes and, if not given, they had to conjugate the verb 
themselves. 

(a) Identify the strong verbs appearing in this Old English fragment. 
Eft wið ðon ðe man on wambe forweaxen sy seoð ðonne ða wegbrædan swyðe, and ete ðonne 
swyðe ðonne dwineð seo wamb sona. 
Again, in case that a man be overgrown in wamb, seethe then the waybread largely, and let him 
eat then largely; then soon will the wamb dwindle. 
Answers: forweaxen (verb forweaxan ‘to progress’) and dwineð (verb dwīnan ‘to dwindle’). 

Another use concerns the teaching of Old English morphology. Thanks to the dictionary, students will 
be able to check the morphological class and the main inflectional verbal forms by conducting quick 
searches. This turns out especially useful for carrying out exercises on morphological analysis, like the 
one in example (b): 

(b) Identify the weak verbs in the following Old English fragment. Provide their morphological 
analysis, including lemma, morphological class and morphological inflection. 
Ne genyhtsumað ænigum men to asecganne ðæs acennedan engles mægen Johannes. 
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No man is capable to explain the power of John the born angel. 
Answer: to asecganne (verb āsecgan; morphological class: weak 3; inflectional morphology: 
inflected infinitive). 

In addition, by making use of the field “Morphological Class”, included in the dictionary, students will be 
able to select specific verbal classes to study their inflectional morphology and compare their variants. 
Fig. 2 shows some of the results thrown from the search corresponding to strong verbs belonging to 
class I: 

 
Figure 2. Partial results thrown by the search corresponding to class I 

 strong verbs in the electronic dictionary of Old English. 

Finally, the exercises devoted to textual translation and modernisation will also benefit considerably from 
this tool. Its accessibility and search speed, together with the great variety of translations and 
connotations offered make the dictionary a very valuable took for completing exercises like the one in 
(c): 

(c) Modernize the Old English version of the text and provide a translation into Present-Day 
English: 
Ðurh ða gidsunga hi me habbað benumen mines naman ðe ic mid rihte habban sceolde. 
Suggested translation: Through covetousness have they deprived me of my name, which I should 
rightly have. 

Additionally, the dictionary also includes different translations for verbs, including polysemic ones. This 
feature implies that it can be used with many different texts, unlike the glossaries used traditionally, 
which only provide the translations relevant for a given work. 
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4 CONCLUSIONS 
This paper has presented the work developed within an innovation project at the University of La Rioja, 
Spain. This project introduces the use of advanced applications in the classroom, being its major 
contribution the design and implementation of an electronic dictionary of the Old English verbal lexicon. 
The final product constitutes a versatile ICT tool which is adapted to the academic needs and knowledge 
of undergraduate students, and accessible online. This electronic resource also supplies the lack of 
updated materials for the teaching of Old English in our Universities. 

In addition, the dictionary includes different search options, which makes students’ tasks easier and 
allows instructors to use it for different teaching purposes. This introduces a contrast if compared to the 
existing dictionaries up to now, which could only be consulted by looking up manually. It also implies a 
great advance regarding the information offered, as the entries are not limited to the translation but 
provide other linguistic aspects as well, including alternative spellings and information on inflectional 
morphology, which may be relevant for BA students. 

Among the different teaching applications of the dictionary, those related to textual analysis will 
especially benefit from this tool, and particularly exercises devoted to identifying lexical categories in 
texts, linguistic analysis, philological text commentary and translation and modernisation of Old English 
texts. 

There are some limitations to the dictionary, though. In the first place, even though this tool has an 
intuitive layout and is easy-to-use, it is necessary to have some previous knowledge about online 
applications and databases for its optimal use. This is particularly desirable to make the most of its 
multiple search options. For this reason, it may be sensible to instruct students previously by providing 
some basic indications about its usage. This also assumes some previous knowledge on databases 
and, more specifically about the software Filemaker, by the part of the instructor. 

Secondly, the electronic dictionary is restricted to the verbal lexicon, so it does not provide any 
information on other lexical categories like nouns, adjectives, adverbs, etc. Because of this, depending 
on the type of exercises proposed, students would have to make use of additional resources which offer 
information about words belonging to lexical categories different from the verb. This weakness may be 
overcome by expanding the dictionary to add other word categories in the future. 

In general terms, the tool presented here is of great value within a field characterised for the lack of 
updated materials which are adapted to the linguistic knowledge of BA students. The dictionary stands 
out as a versatile educational resource for its applications, accessibility and dissemination options. 
Finally, its database format allows the teacher to revise, update and expand the information contained, 
adapting the dictionary to different educational purposes if required. 
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IOT: A NEW DIMENSION OF DIGITAL DIVIDE 
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Abstract 
The Internet of things (IoT) has become widespread in recent years and has offered new dimensions of 
the digital divide: the challenge facing human society since the advent of computer technology. In recent 
decades, scientists have explored many aspects to explain how people use technologies. The 
introduction and operation of IoT impose specific requirements on the literacy of users, about their ability 
to use this technology, and the data obtained from them - to be analyzed. 

It can be argued that the IoT is one of the biggest challenges in the field of digital literacy. The use of 
IoT requires the possession of specific digital skills that provide a competitive advantage and generate 
maximum benefits for those who possess them. The potential benefits of IoT suggest that the divide in 
access to IoT has the potential to further exacerbate existing inequalities in society. There is a good 
chance that only a select group (the so-called "IoT elite") will take advantage of the possibilities of IoT 
technologies, which makes the study of the IoT divide important from the point of view of the digital 
divide. 

This article examines the problems of the digital divide in the light of IoT, focusing on existing barriers 
to digital equality. This article aims to highlight the problems and barriers to using IoT and to initiate a 
discussion on ways to overcome these new challenges. As a result, a paradigm of competencies and 
barriers for acquiring IoT literacy is proposed as a new dimension of digital literacy. 

Keywords: IoT, digital divide, digital literacy, digital barriers, inequality. 

1 INTRODUCTION  
For the last few years, the Internet of Things (IoT) has become an area of increasing scientific and 
practical interest. The main reasons for this interest are the new opportunities and new horizons that the 
IoT provides. This new vision involves building communities in which the objects around us - often called 
"smart objects" - can connect via the Internet and communicate with each other with minimal human 
intervention. The strategic goal is to create a technological environment to support consumers, 
especially for disadvantaged people, in which the virtual and physical worlds are integrated and where 
the objects around us know what we like, what we want, what we need and act without explicit 
instructions.  

IoT is a new paradigm providing a range of services that are part of the next wave of technological 
innovation, ensuring seamless integration of technology with the real world. The Internet of Things is a 
concept of a computer network of physical objects (devices, vehicles, buildings and other objects and 
things) having built-in electronic devices for interaction with each other or with the external environment. 
[11] The term Internet of Things typically refers to scenarios in which network connectivity and computing 
power extend to objects, sensors and everyday products other than computers that generate, exchange, 
and consume data with minimal human intervention. 

Van Deursen and Mossberger [2] define IoT as “systems that contain ubiquitous everyday objects (e.g., 
smartphones, cars, wearables, home appliances, etc.) that are accessible through the Internet. The 
objects are equipped with sensing, storing, and processing capabilities that allow them to understand 
their environments, and with identifying and networking capabilities that allow them to communicate 
information about themselves. The systems involve object-object, object-person, and person-person 
communications and make autonomous decisions”. 

According to the definition adopted by the International Telecommunication Union [24], the Internet of 
Things (IoT) is a global infrastructure of the information society, enabling the use of advanced services 
by connecting physical and virtual "things" based on existing and evolving interoperable information and 
communication technologies. In practice, this is a concept representing a system of interconnected 
computing devices, equipped with unique identifiers and with the added ability to interact both with each 
other and with the external environment, without human intervention. In this way, a continuous flow of 
information is obtained, which can be used to optimize the activity. 
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The definition of the concept has changed over the years, mainly due to the convergence of multiple 
technologies, real-time analysis, machine learning, commodity sensors and embedded systems, but it 
always includes the use of one of the following technologies.:  

• For identification of the object from the physical world - all "things" are provided with an interface 
or means for their identification in the network. For this purpose, in addition to rfid, bar codes, qr 
codes, real-time location tools, etc. Can be used. For objects connected to the internet, their mac 
address and ipv6 addressing are applied;  

• For measurement - they are mostly in the form of sensors and provide the conversion of data 
from the external environment into electronic ones, while having the ability to perform calculations;  

• For data transmission - all technologies for cable and wireless data transmission are included. 
Priority is given to the protocols of the ieee 802.15.4 standard;  

• For data processing - various processing techniques are used, such as classification, sorting, 
filtering, calculation, etc., on the basis of which the information gathered from the items is 
transformed in a way that makes it more understandable to people or other "things" to which it 
will be retransmitted. 

According to a number of authors, [12,13] IoT is widely applied today and is expected to ensure great 
benefits to its users [1], ranging from better healthcare to lower energy consumption and a safer living 
environment.  

IoT encourages companies to rethink the way they approach their business and gives them the tools to 
improve their business strategies. Moreover, IoT leads some organizations to digital transformation. 
Among the most frequently discussed benefits of IoT for business are [14]:  

1 The opportunities for automation of processes;  
2 Reducing labor costs;  
3 Improving the provision of services;  
4 Reduction in production and goods delivery;  
5 Ensuring transparency in transactions with clients, etc. 

As a result of these benefits, organizations in a variety of industries are increasingly using IoT to work 
more efficiently, better understand their customers, provide improved service, improve decision-making, 
and increase the value of their business [14].  

However, the popularity and prevalence of the Internet of Things (IoT) has led to the formation of a new 
stratification of society and the observation of a new form of digital divide. The introduction and operation 
of IoT impose specific requirements on the literacy of users regarding their ability to use this technology 
and the data they receive for analysis. 

It can be argued that IoT is one of the biggest challenges in the field of digital literacy. The use of IoT 
requires specific digital skills that provide a competitive advantage and generate maximum benefits for 
those who have them. The potential benefits of IoT suggest that the division in access to IoT has the 
potential to further exacerbate existing inequalities in society. There is a good chance that only a 
selected group (the so-called "IoT elite") will take advantage of the possibilities of IoT technologies, 
which makes the study of the IoT division important from the point of view of digital divide. 

This paper examines the problems of the digital divide in the light of the IoT, focusing on existing barriers 
to digital equality. We aim to highlight the problems and barriers to the use of IoT and to initiate a 
discussion on ways to overcome these new challenges. 

This paper consists of 3 relatively separate parts, as follows: The first part examines the specifics of the 
digital inequality caused by the introduction of IoT. The second part analyzes the barriers to digital 
equality in relation to the problem under consideration. The third part proposes concepts for overcoming 
the existing barriers and opportunities to deal with the existing IoT inequality. 

2 IOT DIGITAL DIVIDE 
Digital inequality is a term that refers to the difference between the people who make up a society, both 
demographically and regionally. Research on digital inequality has developed rapidly in recent decades, 
and scientists have explored many aspects to explain the use of technology by humans. It is most 
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commonly associated with a lack of access to modern ICT (Chinn & Fairlie, 2006; Goldfarb & Prince, 
2008; Martin & Robinson, 2007; Ono & Zavodny, 2007), including telephone, television, personal 
computer and the Internet. Although the term was associated with the inequality between "having" and 
"not having" Internet access [22], in modern society more and more complex social, economic and 
cultural differentiation is increasingly observed. Factors such as motivations and attitudes, physical and 
material access, skills and use are considered [9, 10, 19, 20, 21].   

A number of factors still affect individuals and their ability to use modern technology. Today, the digital 
divide in society is caused by the accelerated development of ICT and the constant emergence of new 
data techniques, methods and technologies. The advent of the Internet of Things (IoT) has led to the 
formation of a more complex and abstract dimension of digital inequality than ever before. New 
challenges for consumers stem from increased data, automated solutions, increased security and 
privacy risks.  

The potential benefits of IoT (including health, comfort living, energy saving and a safe living 
environment) as well as the increased complexity of IoT suggest that inequalities in access to IoT have 
the potential to further exacerbate existing social inequalities. The fact that only a certain group of people 
can benefit from this type of technology makes it important to study the IoT from the point of view of the 
digital divide with a view to formulating measures for the future overcoming of this problem. 

2.1 The potential of the IoT 
The IoT has the potential to transformatively affect the quality of life of people around the world. 
According to the IEEE Communications Society [23], the Internet of Things is gaining momentum, and 
combined with cloud technology may soon be able to give advice to users (through their personal 
assistants) in all sorts of daily activities and depending on the emotional status or upcoming events. 
Unfortunately, research shows that it is very likely that many of the people who would benefit most from 
network devices will be the last to receive such services.  

It is no secret that the implementation of IoT services depends on the deployment of cable and wireless 
Internet around the world. Very often, smart homes and cities run on the same communication 
infrastructure as broadband services. This means that IoT services are very likely to arrive more slowly 
in rural and poorer urban areas of the world [6]. Here we must not forget the fact that internet access 
and digital skills are key to unlocking the potential of IoT. The Internet of Things can be key to helping 
with infrastructure, transport, pollution and people‘s overall quality of life. However, access is needed 
for this to be possible. 

On the other hand, in order to make the Internet of Things attractive to the majority of the population, 
clear conditions of use and a user-friendly Internet of Things interface must be an important goal. 

2.2 Challenges facing the IoT 
Today, nationally and internationally, we face various challenges posed by the emergence of the IoT. In 
addition to providing IT infrastructure and means of communication, countries need to ensure that 
infrastructure is constantly improved. The necessary resources for new applications must be provided. 
The growing number of connected devices, in turn, will require much faster Internet connections and 
wireless infrastructure. 

The Internet of Things also raises a number of security issues. All these items can exchange information 
with each other, but also share information about their status and location with third parties. This in turn 
can reveal information about their owners. Legal frameworks are needed for networked "smart" things 
and the creation of an environment in which to exploit the economic and social potential of the Internet 
of Things, while ensuring an adequate level of control over data collection, processing and storage 
devices.  

The authors Van Deursen & Mossberger in their study have highlighted the most important challenges 
facing this type of technology. They have defined these challenges as the "4 functions" [1] including: 

1 Big data generation – According to the authors, the complex IoT system and the widespread 
devices significantly increases the amount of data generated. 

2 Automated decision making - Devices often work covertly and make autonomous decisions, as 
a result of which the next problem is less autonomy from the user's point of view. Unlike previous 
technologies, which required fully conscious users, in IoT people become more passive and 
largely abandon their ability to make decisions.  
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3 Less visibility and fewer clarities - The use of the Internet of Things takes place in a large social 
system. Unforeseen consequences can arise through decisions made by devices or organizations 
that can be remote from the individual and difficult to monitor. As a result, users may not be aware 
of the data collection, let alone be able to predict the consequences.  

4 Security and confidentiality risks – in the network these risks increase. As security measures 
vary, there is always a risk of data being intercepted by unauthorized parties. It will often be 
unclear to users exactly what data is collected, how this data is used and who it is shared with.  

According to [1], these four functions of IoT will bring new challenges to users, as they not only encounter 
devices and software, but also difficult-to-understand systems. Although the potential results are 
significant, it is not clear to whom these results are achievable. Obviously, smart devices will still pose 
various challenges to institutions, businesses and the people who use them. 

3 BARRIERS TO THE DIGITAL EQUALITY WHEN USING THE IOT 
Based on a literature review of existing research on the IoT digital divide, several main barriers can be 
identified, including:  

• Lack of access to the Internet and IoT technologies - In modern society, there are still people 
who cannot take advantage of the Internet, which in turn leads to the lack of opportunity for these 
same people to take advantage of IoT. This creates a problem in the modern world, given the 
wide range of services that are provided online and are based on IoT technology [4]. According 
to C. Peoples (2020), the main factor for the existence of the digital divide is the lack of access to 
the Internet, especially when the solutions are based on IoT technology.. 

• Lack of digital skills and digital literacy - the technological development phase of IoT requires 
a renewed focus on digital skills [2]. One important reason for the existence of the digital divide is 
the complexity of the processes of setting up the IoT service. According to Hargittai [7,8], the 
existing division is based on skills among Internet users. Some potential users do not have the 
mental and / or physical ability to connect to online services. This can be the result of both lack of 
access to technology and age. Studies [5] show that the capacity to use new technologies 
decreases with age. The service setup procedures place certain requirements on the technical 
awareness or experience possessed by the service user. Other research shows that people's 
online behavior is partly a reflection of their online skills [7]. 

• Financial differences and different degrees of education – The digital divide will reinforce 
class differences, and the IoT, reaching more aspects of life, also risks deepening differences 
between members of society [3]. IoT attitudes and material access, as well as differences in 
education and income, play an important role. For example, people with higher education and 
those with higher incomes have a more positive attitude. According to [1], these individuals are 
not only the first to buy IoT, but also the first to develop the necessary skills for a diverse use of 
the Internet of Things.  

• Lack of motivation and other psychological factors - A factor for the formation of inequality 
are the psychological variables of individuals. There are individual psychological differences that 
motivate access to and use of ICT [18]. 

• The need to update - ICTs are aging faster than all existing technologies. Their users are obliged 
to keep the software up-to-date, the quality of the Internet connection, as well as the skills to work 
with the latest software. Here the application of analytical skills in the search, selection, processing 
and application of information is also important. (Van Dijk & Hacker, 2003, стр. 316) [15]. 

4 MEASURES TO OVERCOME BARRIERS 
The measures to overcoming the IoT digital divide should be directed toward: 

1 Providing access; 
2 Formation of positive attitude and motivation for using the IoT;  
3 Formation of IoT skills.  

Stimulating positive attitudes towards the IoT will increase the likelihood that members of society will 
own the IoT. Forming a positive attitude, however, is not an easy task. It is necessary to highlight and 
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understand the potential results that the IoT can offer. This must also be linked to the promotion of 
transparency and the disclosure of the way in which personal data are used. Confidence that IoTs 
provide data confidentiality and security would lead to positive attitudes about IoT. 

Work must also be done on the development of IoT skills. This is the next logical step after a positive 
attitude has already been formed and IoT devices have been acquired by members of the public. Skills 
are required not only to seamlessly manage, use and analyze the data, but also to decide how the 
collected data will be used. IoT-generated data potentially reveals sensitive consumer information of 
interest to third parties. This requires users to be critical, maintain their autonomy and be suspicious of 
participants who could manipulate the IoT system to their advantage. 

These measures can be presented as separate steps / phases, each of which depends on the other 
two: For example, physical access is preceded by the motivation, attitude and expectations for obtaining 
that access. However, gaining physical access does not make sense when people cannot use the 
technology. So, access also requires skills and competences. When people have learned to work and 
understand technology, the purpose of access and the ultimate goal of appropriating technology will be 
its actual use. 

The results show that in order to make the Internet of Things attractive to the majority of the population, 
clear conditions of use and intuitive operation must be an important goal. Stimulating positive attitudes 
towards IoT will increase the likelihood of owning IoT, developing IoT skills and ultimately leading to a 
greater variety of uses of IoT solutions. Policies should aim to highlight the potential results that the IoT 
can offer and to promote transparency and disclosure of the way personal data is used. This is linked to 
better confidentiality, security practices and regulation.  

5 CONCLUSIONS 
This paper focused on the digital divide exacerbated by the emergence of the IoT. To clarify the specifics 
of the problem and to formulate the existing challenges and opportunities of IoT, a literature review on 
the topic was made. The main barriers to digital equality in relation to this issue were the lack of access, 
the lack of skills and competences and the lack of motivation to take advantage of IoT opportunities. As 
a result of the work on the paper, a discussion was opened related to the measures to deal with this 
new form of digital stratification. 

In summary, it can be said that access to digital media, as a complete process of technology acquisition 
by consumers, begins with motivation and attitudes and moves to the process of finding physical access. 
Having formed their digital skills, consumers will realize the need for diversity in the use of digital 
technology. It is only a matter of time before this happens, and the digital divide that exists today will be 
overcome. 
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EXAMINING THE ROLE OF EMOTIONS IN LEARNING WITH 
TECHNOLOGY 

R. Kay, L. Banks, C. Craig 
University of Ontario Institute of Technology (CANADA)  

Abstract 
The impact of emotions on learning with technology has been largely overlooked, with the exception of 
anxiety ([1],[2],[3]). The purpose of the current study was to explore the relationship among a broader 
range of emotions (happiness, anger, anxiety, and sadness), strategies for learning new technology, 
and nine technology skills.  Two hundred twenty preservice teachers (176 females, 44 males), teaching 
grades 1 to 12, completed an online survey assessing their emotions while learning with technology, 
preferred strategies while learning new software tools, and their ability in nine technology skills.  
Happiness was significantly and positively correlated with experimental and authentic approaches. 
Anger, anxiety and sadness were significantly and negatively correlated with experimental and authentic 
learning strategies, and anxiety was positively correlated with a social approach to learning with 
technology.  Happiness was also significantly and positively correlated with greater knowledge in all 
nine technology skills measured. Anger, anxiety and sadness were significantly and negatively 
correlated with higher scores in the majority of technology skills assessed.  Implications and future 
research are discussed with respect to the role of emotions on learning with technology.  

Keywords: emotion, technology, learning, teachers. 

1 INTRODUCTION  
Technology use is ubiquitous in Western society, and computer/mobile device users have to adjust to 
the constantly and rapidly changing landscape of software and apps ([4]).  Many technology users 
attempt to learn new tools on their own ([5]).  Given the pressure of adapting so often and so quickly, it 
is reasonable to assume that people will experience emotional reactions such as anger, desperation, 
anxiety, or relief while learning ([6]). To date, the primary emotion studied for computer-related behaviour 
has been anxiety or fear (e.g., [7], [8]).  Higher anxiety experienced before or during learning is generally 
associated with lower technology skills and performance ([9]). 
A number of theorists maintain that emotions and cognition are inextricably linked and integrated 
systems in the brain ([10],[11]).  Emotion is considered critical for adapting to unpredictable 
environments or juggling multiple goals ([6]).  An emotional reaction is typically experienced when one 
is in danger of harm, threatened, challenged ([12]).  Emotions can also be activated by motivation, 
engagement or successful communication ([13]).   
The role of emotion in formal learning situations is limited ([14], [15]).  However, there has been some 
interest in how emotions affect the formal learning process.  Izard, Kagan and Zajonc ([16]) argued that 
one's emotional state before learning might affect cognitive results.  Emotions, though, often emerge 
throughout the learning process.  Most learning involves a series of goals, and emotions typically occur 
when the process of achieving these goals is interrupted ([17]).  Depending on the severity, these 
interruptions can result in emotions such as frustration, anxiety, or even despair.  It is reasonable to 
assume, then, that emotions could play a role in determining how people learn and how much knowledge 
they acquire.  For example, excessive negative emotions may slow down or hinder the learning 
process.  On the other hand, positive emotions might build confidence and self-efficacy and encourage 
users to attempt and persist in new learning opportunities ([18] 
At least three studies have looked at how emotions impact the learning and use of technology 
([1],[2],[3]).   Kay & Loverock ([3]) established the reliability and validity of the Computer Emotion Scale 
and observed significant correlations among emotions, computer knowledge and use.  Specifically, 
positive emotions significantly and positively correlated with better technology skills and increased use 
of computers.  Negative emotions significantly and negatively correlated with higher levels of technology 
skills and increased use of computers.  Kay ([1]) reported that increases in positive emotions and 
decreases in negative emotions were significantly related to teachers' use of computers in the 
classroom.  Finally, Kay ([2]) observed that happiness and anxiety (but not anger and sadness) were 
significantly related to changes in computer knowledge. 
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The purpose of the current study was to build on previous research conducted on the role of emotions 
in learning with technology.  Specifically, this study examined the range of emotional expression while 
learning new software, the relationship between emotions and preferred learning strategies with 
technology, and the connections between emotions and technology-related skills. 

2 METHODOLOGY 

2.1 Participants 
The participants in this study consisted of 220 preservice teachers (176 females, 44 males), teaching 
grades 1 to 6 (n=143) or grades 7 to 12 (n=77).  Technology experience ranged from 0 to 26 years (M 
=10.0, SD = 4.1).  All preservice teachers had a B.A. or B.Sc. degree. Each student had a laptop or 
mobile device with ubiquitous, high-speed internet access throughout the course. 

2.2 Context 
The study took place at a Canadian university in a suburban area consisting of almost 650,000 
residents.   This university's Bachelor of Education degree was an eight-month program using an 
integrated model to incorporate technology. Preservice teachers used their mobile devices in all courses 
offered but did not take a stand-alone course in technology use.  All preservice teachers participated in 
a four-hour introductory workshop.  In addition, two-hour technology-learning sessions were offered 
throughout the program.  Finally, all faculty members created assignments and projects that required 
students to use technology to solve meaningful, practical, and useful problems.  Finally, one support 
person was available four hours per day, five days a week, to assist students with individual problems. 

2.3 Data Collection 
To assess emotions while learning with technology, four theoretically distinct constructs were used 
based on Oatley & Johnson-Laird's ([6]) basic emotion categories: happiness (4 items), anger (3 items), 
anxiety (3 items) and sadness (4 items).  We administered a seven-point Likert scale (Strongly Disagree, 
Disagree, Slightly Disagree, Neutral, Slightly Agree, Agree, Strongly Agree) to assess emotions that 
participants experienced while learning with technology.  Table 1 lists the items for each emotion 
construct. 

Table 1 – Items for Emotion Constructs Experience While Learning with Technology. 

Happiness Anger Anxiety Sadness 
1. Satisfied 
2. Excited 
3. Curious 
4. Interested 

1. Irritable 
2. Frustrated 
3. Annoyed 

1. Anxious 
2. Insecure 
3. Nervous 

1. Like Crying 
2. Disheartened 
3. Sad 
4. Dispirited 

The internal reliability estimates for all constructs were considered acceptable ([19], [20]), ranging from 
0.77 to 0.82.  The internal reliability estimates for all constructs were considered acceptable ([19], 
[20]).  The construct validity of this scale was established by Kay ([2]) and Kay & Loverock ([3]). 
Four constructs were established to determine strategies for acquiring new technology skills based on 
17 four-point Likert scale questions (No Help, Somewhat Helpful, Helpful, Very Helpful).  Learning 
strategies included experimenting (4 items, r=0.77), social learning (4 items, r=0.71), direct instruction 
(5 items, r=0.68), and authentic practice (4 items, r=0.74).  Table 2 lists the items for each learning 
strategy construct. Construct validity for this scale was presented by Kay ([1]). 

Table 2 – Items for Learning Strategies Used to Learn with Technology. 

Experiment Social Learning Direct Instruction Authentic Activity 
1. Trial & Error 
2. No Books or Tutorials 
3. Playing 
4. Searching Menu 

1. Learn with Peers 
2. Email Questions 
3. Working with Friend 
4. Asking Questions in Person 

1. Workshops 
2. Using Help Features 
3. Online Tutorials 
4. Online Videos 

1. Assignments 
2. Teaching 
3. Planning, Research, Organization 
4. Real-world Tasks 
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To measure computer knowledge and skills, nine areas were examined: operating systems (10 items, 
r=0.91), communication (9 items, r=0.87), web browsing (9 items, r=0.89), word processing (10 items, 
r=0.93), spreadsheets (6 items, r=0.91) databases (10 items, r=0.94), graphics (6 items, r=0.90), 
presentations (8 items, r=0.81), and webpage design (10 items, r=0.94).  The internal reliability 
estimates for all constructs were considered acceptable ([19], [20]).  Kay & Knaack ([21]) offer detailed 
descriptions of these computer knowledge constructs. 

2.4 Procedure 
Preservice teachers were told the purpose of the study and then asked to provide written consent if they 
wished to participate.  The survey was administered online at the beginning of the year (September) 
and at the end (April).  It took about 10 -15 minutes to complete. 

3 RESULTS 

3.1 Emotions Expressed While Learning with Technology 
Happiness was the most frequent emotion identified while learning, with interest and curiosity being the 
highest-ranked items (Table 3). Anxiety was the next most frequent emotion expressed, with 31% to 
45% of participants agreeing that they felt insecure, nervous or anxious while learning with 
technology.  Anger was experienced as often as anxiety, with 31% to 45% of participants agreeing that 
they felt insecure, nervous or anxious while learning, with 21% to 44% of participants agreeing that they 
felt anxious, nervous or insecure when learning.  Finally, sadness was the experienced least often, with 
3% to 16% of participants agreeing that they felt dispirited, disheartened or like crying when learning 
with technology. 

Table 3 – Frequency of Emotions Expressed While Learning with Technology (n=212). 

Emotion Mean (SD)1 Percent Disagree2 Percent Neutral Percent Agree3 
Happiness     
 Interested 5.9 (0.8)  1%  3%  97% 
 Curious 5.8 (0.9)  1%  6%  93% 
 Excited 5.1 (1.1)  6%  21%  73% 
 Satisfied 5.1 (1.2)  12%  16%  72% 
Anger     
 Frustrated 3.8 (1.6)  36%  20%  44% 
 Irritable 3.3 (1.7)  53%  16%  31% 
 Annoyed 3.0 (1.6)  60%  18%  21% 
Anxiety     
 Anxious 3.8 (1.6)  40%  15%  45% 
 Nervous 3.4 (1.7)  51%  12%  37% 
 Insecure 3.2 (1.7)  53%  16%  31% 
Sadness     
 Like Crying 2.7 (1.5)  68%  16%  16% 
 Disheartene
d 

2.6 (1.3)  68%  24%  8% 

 Dispirited 2.1 (1.2)  82%  15%  3% 
 Sad 1.8 (1.0)  91%  9%  0% 

1 Based on a seven-point Likert Scale 
2 Disagree = Strongly Disagree, Disagree and Slightly Disagree Responses 
3 Agree = Strongly Agree, Agree and Slightly Agree Responses 

3.2 Emotions and Experience with Technology 
Years of experience using technology was significantly and positively correlated with the expression of 
happiness (r(210) =0.17, p <.05).  In other words, the more experience a participant had with technology, 
the more likely they would feel positive emotions while learning new software tools.  Years of experience 
using technology was significantly and negatively correlated with the expression of anger (r(210) = -
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0.21, p <.05), anxiety  (r(210) =-0.30, p <.05) or sadness  (r(210) =-0.29, p <.05). Less technology 
experience, then, was related to more frequent expressions of anger, anxiety or sadness. 

3.3 Emotions and Learning Strategies 
The expression of happiness while learning with technology significantly and positively correlated with 
experimenting with technology, authentic activities using technology and, to a lesser extent, direct 
instruction. The expression of anger while learning with technology significantly and negatively 
correlated with experimenting with technology, authentic activities using technology and, to a lesser 
extent, direct instruction.  This result is essentially the opposite of that reported for happiness. The 
expression of anxiety significantly and positively correlated with preferences to use a social approach to 
learning new technology.  Anxiety and sadness significantly and negatively correlated with 
experimenting or participating in authentic activities to learn new technology skills (Table 4).   

Table 4 – Correlation Between Emotions and Learning Strategies Used. 

Construct Happiness Anger Anxiety Sadness 
Experimental 0.40 *** -0.33 *** -0.45 *** -0.35 *** 
Social 0.01 0.01 0.26 *** 0.08 
Direct Instruction 0.19 ** -0.16 * 0.03 -0.07 
Authentic 0.43 *** -0.27 *** -0.24 *** -0.24 *** 

*** p < .001, ** p < .01, * p < .05 

3.4 Emotions and Technology Skills 
The expression of happiness while learning new technology significantly and positively correlated with 
higher knowledge ratings for all nine technology skills assessed.  On the other hand, anger and sadness 
significantly and negatively correlated with knowledge in all nine technology skills assessed.  Anxiety 
significantly and negatively correlated with eight out of nine technology skills measured. 

Table 5 – Correlation Between Emotions and Technology Skills. 

Construct Happiness Anger Anxiety Sadness 
Operating System 0.48 *** -0.42 *** -0.40 *** -0.47 *** 
Communication 0.33 *** -0.35 *** -0.30 *** -0.44 *** 
Web Browsing 0.32 *** -0.34 *** -0.33 *** -0.39 *** 
Word Processing 0.22 ** -0.19 * -0.14  -0.18 * 
Spreadsheets 0.39 *** -0.31 *** -0.33 *** -0.27 *** 
Databases 0.34 *** -0.41 *** -0.37 *** -0.40 *** 
Graphics 0.39 *** -0.33 *** -0.35 *** -0.39 *** 
Presentations 0.38 *** -0.30 *** -0.32 *** -0.28 *** 
Webpage Design 0.31 *** -0.16 * 0.37 *** -0.42 *** 

*** p < .001, **   p < .005, * p < .05 

4 CONCLUSIONS 
Participants in this study agreed that they experienced happiness (interest and curiosity) over 90% of 
the time when they were learning with technology.  They also felt anger and anxiety, but not nearly as 
frequently. They felt sadness least often.  These findings are consistent with the claim that emotions link 
to cognition and learning ([10], [11]).  However, participants felt positive feelings and presumably 
success far more often than negative feelings and challenges. The ratio of positive and negative feelings 
while learning with technology has not been examined previously and would be worth exploring in the 
future to assess their relative impact.  For example, we do not know whether learners acknowledge, feel 
or respond to negative feelings more than positive feelings, as predicted by Peeters & Czapinski ([22])? 

Participants who identified happiness as an emotion they experienced relatively frequently when 
learning with technology were significantly more comfortable with experimental and authentic task 
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learning approaches than participants who expressed anger, anxiety or sadness.  The more open-ended 
nature of an experimental learning approach or simply gaining knowledge through authentic tasks may 
require confidence and a certain mindset associated with positive emotions like interest or curiosity.  It 
is possible that these participants had a growth mindset associated with effort and building knowledge 
as opposed to a fixed mindset associated with performance and fear of failure ([23]).  It is also 
reasonable to surmise that students who experience more positive than negative emotions might be 
more capable with technology and, therefore, more able to handle the cognitive load of a less structured 
learning approach. The results from this study support this latter conclusion. Future research might 
investigate growth mindset and emotions expressed while learning with new technology.  In addition, 
observing and asking questions while individuals are learning a new software tool could provide a more 
in-depth understanding of how emotions are linked to the learning process. 

While one would expect a learner to experience both positive and negative emotions when learning with 
technology, it is interesting that expressing these emotions is significantly and systematically related to 
knowledge acquired on a wide range of technology skills.  In other words, positive emotions are 
associated with higher scores on technology skills and negative emotions are associated with lower 
scores.  At first glance, the results seem reasonable: successful learning experiences lead to a happier 
state of mind, and unsuccessful learning experiences lead to a more negative reaction. However, recall 
that negative emotions are typically expressed when a learner experiences challenges or interruptions 
to achieving a learning goal ([17]).  These reactions alert the learner to a problem, increase focus, and 
eventually overcome the challenge.  However, in this study, it appears that negative emotions might 
have impeded the learning process somehow.  Future research is needed, perhaps in the form of 
observational analysis or think-aloud protocols (e.g., where participants talk aloud while the learning 
process is recorded) to determine whether emotions caused or were merely associated with poorer 
performance. 
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INVESTIGATING THE EFFECTIVENESS OF SYNCHRONOUS
LEARNING IN HIGHER EDUCATION
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Abstract

Considerable research has been conducted on asynchronous learning in higher education (Hart, 2012;
Means, 2009; Nortvig, 2018; Raes et al., 2020; Watts, 2016) often comparing online to in-person
classrooms. Far less research has focussed on synchronous learning (e.g., Watts, 2016) and specifically
factors that influence its effectiveness. This study examined 403 higher education students’ perspectives
on the benefits and challenges of learning in synchronous learning environments. A thematic analysis
based on a modified version of Garrison’s (2011) elearning framework of over 1000 student comments
revealed five key areas documenting the benefits and challenges of learning in synchronous classrooms.
These include Garrison’s (2011) three main pillars of teaching, social and cognitive presence as well as
learner presence and the overall structure of the program. The relative impact of these areas is
decidedly different when examining student benefits and challenges. Based on student comments, we
offer recommendations for educators and future researchers in synchronous learning environments.
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SELF-ASSESSMENT IN ONLINE LEARNING FOR HIGHER 
EDUCATION - A SYSTEMATIC REVIEW OF THE LITERATURE 

Chris D. Craig, Robin H. Kay 
University of Ontario Institution of Technology (CANADA) 

Abstract 
Researchers have focused broadly on self-assessment, but not in online higher education environments. 
The purpose of this paper was to conduct a systematic review of the literature on the use of self-
assessment in online learning for higher education. We systematically reviewed 34 peer-reviewed 
articles published between 2011 and 2021 using the PRISMA framework, including clearly stated 
objectives, a systematic search, assessments of applicability and validity, and the systematic synthesis 
of findings, with seven included in this preliminary review. Four themes emerged: motivation, academic 
performance, assessment type, and student attitudes. Findings from the study indicate a positive 
relationship between motivational domains and online self-assessment; however, the dispersion of 
learning materials and assessment type (summative or formative) can influence learning outcomes. 
Online self-assessment has either a neutral or positive impact on student learning outcomes compared 
with traditional methods or those that did not previously integrate self-assessment. Student attitudes 
appear to be positive with multiple exposures to the process and with directly observable usefulness.  
Finally, we provide insights for using self-assessment in online learning higher education environments 
and suggest that more research is required to gauge applicability further and consider grading 
comparison, long-term implementation, and repetitive exposure to the process. 

Keywords: Assessment, self-assessment, higher education, university, college, tertiary education, 
innovation, technology, online learning, learning. 

1 INTRODUCTION 
With the progressive advancement of the relationship between higher education and technology ([1]), 
educators are increasingly using self-assessment to adjust with modern forms of delivery ([2], [3]). Over 
the last century, scholars of various education psychology backgrounds have proposed insights for using 
self-assessment to support lifelong learning ([4]). The traditional higher education assessment process 
is associated with the evaluation of learning, generally through summative and standardized measures 
([5]). Often, the process is a competitive measurement aligned with system standards and as a tool for 
social change ([6]). Traditionally, assessment is either summative, which can be considered the 
assessment of learning or formative, which refers to assessment as learning ([7]). Often regarded as 
formative, self-assessment is helpful for its proposed effectiveness as a dynamic pedagogical tool for 
learning, practice, feedback, revision, and criteria-derived judgments ([8], [9]), where learning in refers 
to students’ internal process related to specific outcomes ([10]).  

Self-assessment is a process of critical reflection and self-efficacy through goal-setting, monitoring, and 
metacognition ([8], [11], [12]). Often, self-assessment focuses on products such as papers and 
presentations because the assessment of competence usually refers to subjective and riskier concepts 
such as perceived ability, self-concept, and self-esteem ([8]). Keeping self-assessments private may 
help minimize students' internally motivated protection mechanisms related to social and hierarchical 
structures ([12], [13]). The ability to reflect on personal skills and abilities can not only enhance deeper 
learning ([8]), but it can also support a sense of personal awareness as individuals engage in the world 
beyond academia ([14]).  

1.1 Previous Research 
Following Roberts' ([11]) call-to-research for online assessment in higher education, few meta-analyses 
and literature reviews focus on the subject. To the best of our knowledge, none have explicitly looked 
only at online self-assessment. In a meta-analytic study of 57 quantitative studies, Falchikov & Boud 
([15]) sought to explore the research comparing higher education student self-assessment and teacher 
marks. Findings from the study indicate that participants in advanced courses appear to provide more 
accurate self-assessment grades than students involved in more introductory courses, noting that 
expertise may more positively impact validity versus time-related parameters ([15]). Also, students 
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broadly linked with science more accurately reflected on their learning activities than individuals in other 
areas of study ([15]). Falchikov and Boud ([15]) propose that self-assessment is a skill, and as such, 
educators should provide students with development and training time. Following their meta-analysis, 
the authors suggest that self-assessment can be a valuable learning activity in and of itself, regardless 
of learner and teacher grading congruence ([15]). Further research should consider that experience 
does not equal reliable scoring and that detailed research design in reporting results is critical for 
reflection ([15]). 

Andrade's ([8]) critical review of 76 empirical studies between 2013 and 2018, 43 of which focus on 
higher education, provides an updated overview of theory and research related to student self-
assessment. Andrade ([8]) proposes that while self-assessment can be summative, their findings 
indicate that it is most beneficial formatively, and efficacy increases with training. Future research should 
consider cognitive and affective mechanisms to help clarify how and why self-assessment works ([8]). 

1.1.1 Online Formative Assessment 
In a study focused on formative higher education online assessment, Gikandi et al. ([2]) sourced 18 
primary articles from 91 peer-reviewed articles published between 2000 and 2010. Fundamental issues 
regarding assessment based on the review include assessment validity, reliability, and dishonesty ([2]). 
Gikandi et al. ([2]) indicate that validity refers to the authenticity of assessment activities, effective 
formative feedback, learner support, and multidimensional perspectives through the review. 
Characteristics of reliability include the documentation and monitoring of learning, reference to multiple 
sources of learning, and the explicit clarity of learning ([2]). In the context of dishonesty, the learner 
needs to be identifiable, while learning environments need to enhance intrinsic motivation and 
incorporate authentic learning to reduce surface learning ([2]). Formative assessment requires further 
research, specifically regarding its relationship with learner self-regulation and in the context of 
application outside of teaching and faculty development ([2]). Within the context of future studies, 
Gikandi et al. ([2]) propose that there is benefit in reflecting on key strategies that enhance the learning 
outcomes and learner engagement. 

Mahanan et al. ([16]) sought to critically review studies focusing specifically on higher education online 
assessment in Science, Technology, Engineering, and Mathematics (STEM) published from 2011 until 
2020.  The review included 12 studies from an initial 1402 articles, and while the study looked broadly 
at online formative assessment, we will only refer to findings related to self-assessment here. Mahanan 
et al. ([16]) note that temporality related to self-assessment is essential to support timely insights and 
content revision. Future studies can further explore practical skills and outline strategies to enhance 
formative assessment effectiveness in STEM higher education ([16]). 

1.2 Objectives 
The present study reviews empirical research regarding the current state of self-assessment in online 
learning environments related to motivation, academic performance, assessment type, and student 
attitudes. Attitudes toward online self-assessment are critical as they can be a cognitive and affective 
mechanism related to student motivation ([17]). Motivation, in turn, can affect academic learning outcomes 
and student self-regulation ([8], [17]), which may also be affected by the mode of assessment ([8]). 

2 METHODOLOGY 
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework by 
Liberati et al. ([18]) guides an exploration of insights into critical domains of technology use and self-
assessment in higher education. PRISMA provides researchers with a concisely articulated foundation 
to help ensure the clarity and transparency of reporting findings for exploring existing literature ([18]).  

2.1 Eligibility Criteria 
Articles considered for inclusion in the study were published in the last ten years, from 2011 to 2021, 
focusing on empirical research in higher education students' online self-assessment. Studies included 
for this review reflect on the experiences of students enrolled in fully online or hybrid courses that 
incorporated online self-assessment. 
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2.2 Information Sources 
The primary information consortium for this project was the university's online library powered by Omni 
Search, consisting of 393 databases. A secondary resource for the article sourcing included reference 
lists at different stages of the article screening and review process, which were then directly searched 
for on the university online library. 

2.3 Search Strategy 
We conducted four unique searches, each with the common delimiters of library and Omni, available 
online, peer-reviewed journals, articles, English, 2011+, yielding 9,174 results. The following four 
searches were used: 

• Search 1: Any field: online learning self-assessment higher education (title contains: "online"); = 
5,135 results. The search was modified to Any field: online learning self-assessment higher 
education (title contains: "online," "self") leading to293 articles. Nine articles were downloaded for 
further review. 

• Search 2: Any field: online learning self-assessment college (title contains: "online"); = 3,981 
results. The search was modified to Any field: online learning self-assessment college (title 
contains: "online," "self") producing227 articles. Eight articles were downloaded for further review. 

• Search 3: Any field: e-learning self-assessment higher education (title contains: "self-
assessment") resulting43 articles. Thirteen articles were downloaded for further review. 

• Search 4: Any field: e-learning self-evaluation higher education (title contains: "self-evaluation") 
leading to 15 articles, four of which were downloaded for further review. 

2.4 Article Selection 
We skimmed the title during the initial search phase, followed by the abstracts, resulting in thirty-four 
selected articles. Seven were selected for this preliminary review. 

3 RESULTS 
The seven articles analyzed regarding online self-assessment in higher education provide insights into 
student motivation, learning outcomes, assessment type, and the relationship between attitude and the 
field of study. Student motivation was varied, as were the researchers' reflections on the associated 
causes. There appears to be a positive relationship between online self-assessment and the 
achievement of academic learning outcomes, or at the very least, there isn't a negative correlation. While 
most educators continue to use self-assessment formatively, some others use it for summative scoring. 
Also, attitudes towards online self-assessment are generally positive across multiple fields of study, 
notably when the activities are overtly related to the topic of study.  

3.1 Motivation 
Motivation is considered a cognitive dimension of learning ([19]) and can include both external and 
internal goals that affect a students' drive ([17]). Goals that guide student behaviour, planning, the will 
to follow through, and perceptions of self-efficacy can be considered motivational affordances of self-
directed learning ([19]). 

Ćukušić et al. ([20]) sought to implement and validate the effect of online self-assessment as a formative 
assessment to support student success over three years, exploring data from 1300 students enrolled in 
an undergraduate information technology course. Across each term, participants from the three cohorts 
completed six out of eight auto-graded self-assessment activities with a passing grade of 60% ([20]). A 
reduction in student engagement occurred following the completion of the mandatory minimum, 
prompting the researchers to propose that the motivation to complete self-assessment can align with 
scoring ([20]). However, without quantitative data, they could not confirm the concept ([20]).  

In a study consisting of 316 aspiring primary and early childhood education teachers, Martínez et al. 
([21]) analyzed whether online self-assessment enhances the processes of student metacognition and 
improves performance. The researchers indicated that nearly 70% of the students in their study engaged 
in the self-assessment activity before a final exam regardless of the knowledge that the practice 
questions would not be on the final exam ([21]). Of the total sample, 1.72% of the students did not write 

1826



 

 

the exam, and 1.91% didn't attempt the self-assessment activity. The researchers propose that online 
self-assessment can effectively support learner autonomy and self-regulation ([21]).  

Pando Cerra et al. ([22]) explored the implications of pairing video resources with self-assessment in e-
learning environments with 124 undergraduate engineering students.  Students were randomly assigned 
to the groups following a level test, with each group being allowed to engage through traditional methods 
of pen, paper, and handouts ([22]). Group A was the control and only used traditional methods, while 
Group B also had access to the computer-assisted design training tool DIBUTEC with self-assessment 
capabilities ([22]). Group C had the same affordances as Group B and asynchronous training videos 
([22]). In the study, students who received online real-time feedback for self-assessment through the 
web-based computer-aided design tool DIBUTEC committed more time to learning than students who 
engaged in tutorships in real-world scenarios ([22]). 

Sánchez et al. ([23]) utilized 61 undergraduate accounting students to analyze the implications of self-
assessment activities in hybrid learning environments. Students were able to engage in their online self-
assessment activities throughout the study, which provided immediate feedback during face-to-face 
courses ([23]). The researchers indicate that the online self-assessment activities' perceived usefulness 
during class time enhanced attendance, engagement, and subject interest ([23]). Further, students 
repeatedly engaged in the self-assessment activities to achieve better scores of their own volition, with 
data indicating that they often used the feedback ([23]). 

3.2 Academic Learning Outcomes 
Falchikov and Boud ([15]) propose that self-assessment involves learners in the process of making 
judgements about their achievements and learning outcomes. Learning outcomes may relate to 
internalized concepts or defined curriculum standards ([24], [25]). 

3.2.1 Student and Educator Scoring Correlation 
Jackson ([26]) sought to evaluate the extent of difference between student self-assessment and 
educator evaluation and explore if individual characteristics relate to rating accuracy. Nine hundred forty-
seven students in an upper-year undergraduate business program participated in the study. In 
examining the correlation of student self-assessment and educator scoring, the students' self-
perceptions of learning were notably different than what their academically scored work portrayed. 
Consistently, the students showed inflated self-perceptions and consistent patterns of under- and over-
rating their employability skills development ([26]). However, Jackson ([26]) also states that strong 
students performers were more likely to accurately self-assess than their peers who received lower or 
failing grades, even though they were also inclined to underscore themselves. 

Similarly, in a study including 28 students, Sanderson et al. ([27]) explored the relationship and affects 
of video-recorded clinical sessions on dental hygiene student self-assessment and dental hygiene 
instructor feedback. Immediately following a video-recorded dental hygiene procedure, students and 
faculty reviewed procedural quality through a common rubric ([27]). One week later, an expert panel, 
students, and educators viewed the procedure videos and used the same rubric to reassess procedural 
performances ([27]). While not statistically significant, both students and educators changed their 
perception of the performance quality ([27]). Student self-assessments were higher than their initial 
response, while the educators' perceptions of quality were slightly lower than their original assessment 
([27]). Neither students nor educators had the same perception as the expert panel ([27]).  

3.2.2 Self-Assessment and Summative Evaluation 
Mao & Peck ([28]) investigated student learning, assessment strategies, and self-regulated learning 
skills amongst 264 undergraduate students enrolled in a general education course. The researchers 
indicated no significant effect of self-assessment activities on learning outcomes as both the control and 
online self-assessment groups had statistically similar final grades ([28]). However, in contrast, Ćukušić 
et al. ([20]), Martínez et al. ([21]), Pando Cerra et al. ([22]), and Sánchez et al. ([23]) found that students 
who completed the online self-assessment activity had better academic performances.  

Ćukušić et al. ([20]) found a strong correlation between high student self-assessment scores and 
summative final exams as students with higher self-assessments scores had better exam scores. A 
posthoc evaluation of pass-rates comparing pre- and post-implementation of online self-assessment 
indicates an increased pass rate of +8.7% (p < 0.001) in year one and +5% (p= 0.0.49) in year two ([20]). 
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Martínez et al. ([21]) propose that the increased autonomy and self-efficacy exhibited by the students 
can enhance critical thinking, which in turn improves learning outcomes and final exam grades ([21]). 
Similarly, Pando Cerra et al. (2020) found that students with an option to use online training and self-
assessment tools received statistically higher grades than the control (Pando Cerra et al., 2020). The 
researchers propose that online training and self-assessment tools can be essential when engaged in 
subjects requiring graphic tools ([22]). Sánchez et al. ([23]) also propose that students' effective use of 
self-assessment activities positively impacted their final course grades based on the relationship 
between online self-assessment engagement and student final course grades.  

3.3 Assessment Type 
As an adaptive pedagogical tool, self-assessment allows both formative and summative assessment 
approaches. However, following previous research ([8]), most online self-assessment is formative, with 
72% of the studies using this approach. 

3.3.1 Formative 
While there were varying approaches Ćukušić et al. ([20]), [26], [28], [22], and [23] all studied formative 
self-assessment. Ćukušić et al. ([20]) used self-marking tests where students were required to pass six 
out of eight tests; however, they were afforded unlimited attempts across two weeks with time delays to 
reflect on incorrect answers. Mao & Peck's ([28]) study included a formative process with learners 
receiving immediate feedback and scoring within the online system and the ability to adjust their writing 
as desired. However, their engagement did not count for final grading ([28]). Similarly, participants in 
the study by Sánchez et al. ([23]) received auto-graded and immediate feedback but did not receive 
official grades for self-assessment activities. The one-hundred-question self-assessment survey in 
Jackson's ([26]) study did not provide students with grades or feedback. Results from the study were 
instead being used as a data-set to explore the correlation with summative assessments ([26]). Self-
assessment activities were available throughout each module in Pando Cera et al.'s study ([22]), but 
researchers did not indicate that marks were recorded or counted towards a formal grading structure. 

3.3.2 Summative 
In the study by Martínez et al. (2020), students completed a one-hundred question survey which scaled 
to ten possible marks and a minimum of five to pass the activity with only one attempt allowed. The 
researchers indicated that while there were positive associations between student success and online 
self-assessment completion rates, student engagement dropped significantly when they no longer 
received grades ([21]). Sanderson et al. ([27]) propose that bias in developing scored dental hygiene 
self-assessment may be challenging and requires further research citing a lack of unity in scoring 
between students, educators, and subject experts. 

3.4 Attitude and Field of Study 
Faculty implementation of online self-assessment was diverse, with two studies occurring in business 
studies and the remainder occurring in information technology, environmental science, education, 
engineering, and dental hygiene. 43% of the studies conveyed insights into student perspectives on 
their experience and attitudes towards online self-assessment. Based on pre- and post-design survey 
results, attitudes of students enrolled in a general education environmental sciences course towards 
online self-assessment improved as they gained experience over the term ([28]). Martínez et al.'s ([21]) 
study of students in the degree courses Primary and Early Childhood Education and Teacher of Primary 
Education indicated that the students were satisfied with the activity's role in their learning experience. 
The engineering students in Pando Cerra et al.'s ([22]) study could not accurately assess the impact of 
the self-assessment and use of video in their research. However, the researchers detected high 
satisfaction levels regarding the online training and assessment activities during future program-
associated tutor-ships ([22]). In Sánchez et al. ([23]) study of business accounting students, attitudes of 
online peer-assessment were directly relatable to student perceptions of activity usefulness, especially 
concerning their study focus and learning outcomes. 

4 CONCLUSIONS 
This study shared insights from seven articles derived from a literature review investigating online self-
assessment in higher education. Critical themes include student motivation, academic learning 
outcomes, assessment type, and attitudes associated with students' fields of study. 
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Three studies indicated that students were likely to engage in formative self-assessment with the intent 
of increasing an internal understanding of the subject matter ([21], [22], [23]), exhibiting internal 
motivation. However, in the study by Ćukušić et al. ([20]), where self-assessment was summative, the 
researchers indicated that students appeared to be motivated by the grades associated with completing 
the self-assessment. Following Mahanan et al.'s ([16]) observation that temporality is a critical 
consideration for self-assessment, students' motivation appeared highest when they believed that the 
time they invested related to explicit subject-related learning outcomes. Studies by ([20], [21], [22], [23]) 
implemented online self-assessment as a tool requiring self-motivation and -regulation due to a lack of 
academic scoring or external pressure ([17]). In summarizing these studies, we contribute in a minor 
capacity to Gikandi et al.'s ([2]) call for research exploring the relationship of online formative 
assessment with learner self-regulation. 

In studies exploring the relationship between self-assessment and educator scoring, both Jackson ([26]) 
and Sanderson et al. ([27]) indicate that there is a limited correlation. Further, students consistently 
exhibit inflated or unfounded perceptions of personal abilities ([26], [27]). In looking at the relationship 
between formative online self-assessment, four studies found a positive relationship between self-
assessment and improved final grade scoring ([20], [21], [22], [23]), while Mao and Peck ([28]) did not. 
Based on these findings, it would appear that integrating online self-assessment can at the very least 
maintain student learning outcomes and enhance them if the content is engaging and relevant. 

Andrade ([8]) proposes that the strengths of self-assessment are its ability to support learning through 
adjustment and correction. Following Andrade's ([8]) position, a majority (72%) of the studies afforded 
immediate feedback and adjustment which were related to positive outcomes and response ([20], [26], 
[28], [22], [23]); while studies using a one-and-done scoring approach had reduced student appreciation 
and efficacy ([21], [27]). Martínez et al. ([21]) indicated that student engagement ended when they no 
longer received grades for their online self-assessment. Following Gikandi et al.'s ([2]) position, 
Sanderson et al. ([27]) indicated that students exhibited an inflated sense of mastery with little alignment 
between student, educator, and expert scoring resulting in limited efficacy for a summative approach. 

Articles reviewed in this study indicate that online self-assessment occurs across a broad range of 
faculty in higher education, primarily with positive attitudes. Sánchez et al. ([23]) propose that positive 
attitudes are related to perceived usefulness, while Mao and Peck ([28]) indicate that positive attitudes 
increase with application and exposure. The diversity of fields of study in this review also contribute to 
Gikandi et al.'s ([2]) call for research exploring formative assessment outside of teaching and faculty 
development.  

4.1 Limitation & Future Research 
More studies are required to gauge better the specific and general applicability of online self-assessment 
in higher education. Following Falchikov and Boud ([15]), we suggest a benefit for comparing educator 
and student scoring for graded self-assessment activities. To further explore efficacy in scored 
evaluation, especially subjective practices, student and educator scoring may also benefit from 
comparison with subject-matter experts outside of academia. Also, researchers may wish to explore the 
implementation of self-assessment over a long-term period, such as a full degree program, to better 
understand the long-term implications and repeated exposure to online self-assessment. The final 
suggestion for future research builds on Gikandi et al.'s ([2]) recommendation to reflect on integral 
implementation strategies, Mahanan et al.'s ([16]) proposal that studies should seek to explore practical 
skills development strategies, and the insight that exposure and training improve attitudes and 
performance ([8], [2], [16], [28]). 
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Abstract 
Peer-assessment is an active form of socially mediated learning that can enhance student metacognitive 
abilities. Previous research has confirmed the value of peer-assessment in education; however, 
comprehensive reviews for peer-assessment in online higher education environments are limited. The 
purpose of the paper, then, was to conduct a systematic review of the literature on peer-assessment in 
higher education online classes. Using the PRISMA framework, we reviewed 31 peer-reviewed articles 
published between 2011 and 2021. Four themes emerged, including the implications of online peer-
assessment on student behaviour, attitude, learning outcomes, and anonymity. Findings from this review 
indicate that peer-assessment can impact student behaviours based on competition, motivation, and 
student perceptions of support. Student attitudes reflected perceptions of fairness, temporality, and 
quality, while learning outcomes were often neutral or positively impacted with the integration of peer-
assessment. Student engagement appears enhanced with online peer-assessment, but the effect 
depends on implementation strategies and assessment type. Suggestions for educators and future 
research follow. 

Keywords: Assessment, peer-assessment, higher education, university, college, tertiary education, 
innovation, technology, online learning, learning. 

1 INTRODUCTION 
The integration of digital technology in higher education provides educators and students with unique 
opportunities to explore new affordances for traditionally in-person practices, such as peer-assessment 
([1], [2]). Traditionally, educators and students experience higher education in-person while sitting in a 
lecture hall, lab, or classroom, which is likely to continue for the future. Yet, education continuously 
adapts and develops a relationship with the digital world as educators actively integrate technology to 
support students' learning outcomes and meet ever-increasing demands ([3]). In the current education 
landscape, peer-assessment has grown markedly due to increases in efficiency and online learning 
([4]). Peer-assessment is an active practice of feedback for deeper learning and the enhancement of 
learner metacognitive abilities through a critical reflection of peers' work ([5], [1]). In addition, the peer 
assessment process enhances socially mediated learning awareness through monitoring, gathering, 
interpreting, and diagnosing learning proficiency over a defined period ([6], [7]). Peer-assessment is 
often inclusive of peer-feedback and is grounded in andragogy, active-learning, and social-constructivist 
philosophies ([8]). Building on prior research ([1], [4], [8], [9], [10]), this review seeks to add insights into 
the use of digital technologies and online peer-assessment in higher education.  

2 METHODOLOGY 
Liberati et al.'s ([11]) framework entitled the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guides explorative insights into key domains of online peer-assessment in 
higher education. The PRISMA framework affords researchers a concisely articulated foundation to 
ensure the reported findings within existing literature are clear and transparent ([11]).  

2.1 Eligibility Criteria 
Empirical research articles considered and included for this study were published between 2011 and 
2021, focusing on online peer-assessment in higher education. Studies in this review incorporated online 
peer-assessment experiences of students enrolled in fully online and hybrid courses. 
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2.2 Information Sources 
The Ontario Tech University Library associated with Omni Search was the primary information 
consortium for this project which consists of 393 databases. At different project screening and review 
stages, prospective articles references were considered and attained through the Ontario Tech library 
and Omni search consortium. 

2.3 Search Strategy 
In total, two unique searches were conducted, with the second search refining and condensing potential 
inclusion in this article. Both searches had the common delimiters of library and Omni, were available 
online, consisted of peer-reviewed journal articles. Search 1 consisted of the terms “online learning peer 
assessment higher education” in any field and “online” in the title and garnered 3556 articles. Search 2 
consisted of the terms “online learning peer assessment higher education” in any field and “online” and 
“peer” in the title, leading to 147 articles. 

2.4 Article Selection 
The initial search phase included article title skimming followed by the abstracts for further clarification. 
Forty articles were downloaded for full-text review from the initial screening. Excluded articles had 
conceptual insights only (n = 7), duplicated articles (n = 1), and restricted insight into demographic data 
(n = 1).  Therefore 31 articles comprised the current review. 

3 RESULTS 
The four primary themes that emerged from a literature review of online peer-assessment included 
behaviour, attitude, learning, and anonymity, along with ten primary subthemes. Subthemes for 
behaviour included competition, motivation, and support. Attitude sub-themes included fairness, 
temporality, and quality. Learning had two subthemes: outcomes and engagement. Finally, anonymity 
was divided into two sub themes: peer bias and comfort. Each of the themes is discussed below and in 
the conclusion section. 

3.1 Behaviour 
From the review, twenty articles reference behavioural responses through peer-assessment. While 
competition and support were referenced minimally (n = 3, n = 5), the relationship between peer-
assessment and motivation was notable (n = 20).  

3.1.1 Competition 
Over eighteen weeks, students at the University of Taiwan participated in a course that introduced an 
online peer-assessment activity ([12]). Of the interviewed participants, 70% indicated that they felt that 
the peer-assessment activities were a non-competitive experience ([12]). Similarly, students in Zheng 
et al.'s ([13]) study found that the time spent with peers in synchronous online peer-assessment 
enhanced their group cohesion and social presence. However, in an investigation following the 
implementation of a Moodle-based peer-assessment assessment tool, Wilson et al. ([14]) reported 
receiving primarily negative feedback about the process. The participants found that competing with 
their peers negatively impacted the value of the input received, believing their peers would provide lower 
grades to elevate their work ([14]). 

3.1.2 Motivation 
In a study following a third-year electrical engineering course in Israel, Naveh and Bykhovsky ([15]) 
found low overall motivations to engage in and complete online peer-assessment activities. Student 
perceptions of peer-assessment usefulness decreased throughout the study, with approximately 15% 
of the participants opting not to complete the assignments ([15]). Following American pre-service 
teachers, Kobayashi ([16]) found that early peer-assessment activity engagement was high, but it 
decreased over the term. The authors believe that student motivation fell over the study because of 
more substantial incentives for other activities ([16]). Similarly, following peer-assessment posts from 65 
freshmen students, early peer-assessments involved cognitive feedback but shifted to emotional 
insights or personal opinions even with the provision of a feedback framework ([17]). In a Taiwanese 
study of pre-service teachers, researchers found that one in five students believed divergent feedback 
from peer-assessment activities resulted in cognitive overload or a negative stress state ([18]). The 
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feelings of overload and stress were considered distracting and related to reduced internal motivation 
([18]). However, most participants appreciated having diverse insights into their work and 
communicating with their peers, positively impacting their learning experience ([18]). Also, researchers 
found that 79% of international students in a study of online and in-class formative assessments were 
more inclined to engage online ([19]). More broadly, Yang et al. ([20]) found that students participating 
in online peer-assessment exhibited more personal empowerment and increased participation when 
compared to the traditional class who contributed less to group discourse. 

Participants in two studies linked their motivation to engage with peer-assessment to professional 
practice ([21], [22]). Researchers engaged participants in a training course following an initiative to 
enhance learning experiences for students with learning disabilities ([21]). 77% of the study participants 
indicated that interactions with peers improved their motivation to study, which increased with perceived 
positive implications for their professional practice ([21]). Similarly, in a study of education BA and  MA 
students, researchers found that motivation to engage in peer-assessment was tied primarily to its 
applicability in professional practice ([22]).  

Lin ([23]) found that group assessment monitoring had minor impacts on personal accountability and 
contributions resulting from a fear of embarrassment and risk-aversion behaviours. In a study consisting 
of graduate students, Liu et al. ([24]) compared the impact of voluntary and forced peer-assessment. 
The researchers found that students exhibited greater accuracy when they volunteered to engage in 
peer-assessment to receive bonus marks than those who faced penalties ([24]). In a study of post-
doctoral education grad students, researchers note that participants provided limited valuable feedback 
for peers ([25]). Only 33% of participants believed that the peer-assessment process developed relevant 
assessment competencies prompting Loureiro et al. ([25]) to propose that the assessment mark 
provides more motivation than the usefulness of the activity. 

3.1.3 Support 
Limone ([21]) found that participant support was a critical aspect of student motivation, with students 
regularly using five different online forums to engage in communicative practices, discussions, and 
interactions. Similarly, Yu ([18]) indicated that communication helped with clarity and perceived 
usefulness of feedback, supporting desires for diverse feedback opportunities ([18]). In another study, 
Noroozi et al. ([26]) found a gender-based difference in feedback, with female students tending to use 
more affiliative language. However, both females and males tended to provide a similar quality of 
argumentative feedback, which the researchers note is contrary to previous research and possibly 
related to Dutch culture ([26]). A study splitting participants into on-campus, small private online courses, 
and a MOOC Usher & Barak ([27]) found that MOOC participants provided more peer-assessment 
support to their peers. The MOOC group exhibited the most effective collaborative learning strategies 
([27]). After implementing an online video peer-assessment system, Lai's ([28]) study found that 
participants felt that the assessment process helped clarify communication practices through external 
perceptions to a shared situation. Moving away from direct support, Stenalt's ([29]) study participants 
appreciated the feedback with limited social interaction as it afforded them greater self-efficacy. 

Two studies reflecting insights into peer-assessment in Massive Open Online Courses (MOOC) found 
a relationship between early voluntary engagement and long-term motivation ([30], [31]). Reflecting on 
data from participants enrolled in a Coursera-hosted astronomy course, Formanek et al. ([30]) found a 
relationship between early assessment completion and course completion. The researchers propose 
that early completion of the peer-assessment activities exhibited a greater motivation to complete the 
entire course ([30]). Kulkarni et al. ([31]) inferred that perceptions of peer helpfulness motivated 20% of 
their participants to complete more peer-assessments than required in a Coursera-hosted human-
computer interaction course. 

3.2 Attitude 
Participant attitudes are considered in sixteen articles with mixed perceptions of fairness (n = 6), 
temporality (n = 4), and quality (n = 9).  

3.2.1 Fairness 
In Delaney et al.'s ([32]) study, most participants indicated they understood the relevance of group work 
for employment readiness as the peer-assessment tool was an asset in reducing stresses related to 
poor peer engagement or free-riders ([32]). Similarly, in a study investigating how varied peer-
assessment conditions affect students' quality of peer feedback, over 78% of the participants felt that 
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the peer-assessment process was fair ([16]). While students in Seifert and Feliks’ ([22]) study of attitudes 
and perceptions of peer-assessment were supportive, their view of fairness was not positive. The 
students believed that they provided constructive assessments to their peers but received poor feedback 
themselves ([22]). In another study, researchers found that students who thought that feedback was 
specific and accurate had positive attitudes towards peer-assessment, while the reception of negative 
or vague feedback related to less favourable perceptions of fairness ([33]). Participants in Wilson et al.’s 
([14]) study had negative perceptions of fairness, noting that their trust in peer competence was relatively 
low; the student’s suspected competition could negatively impact the marks they received. In a study by 
Casey et al. ([34]), many students expressed reservations about the fairness of peer-assessment, 
specifically the concept of comparing their work with their harder-working peers ([34]). 

3.2.2 Temporality 
Overall, the perceptions of the time required to engage in peer-assessment were negative ([35], [15], 
[14]). In one study, students found that the process for engaging in peer-assessment on Coursesites 
was unduly complex, challenging to follow, and time-consuming ([35]). The time required to engage in 
the environment fostered negative perceptions of the usefulness of the related time-on-task ([35]). 
Similarly, participants in Naveh and Bykhovsky’s ([15]) study did not have positive perceptions of the 
time resources required for peer-assessment ([15]). Perceptions of personal learning through peer-
assessment in Wilson et al.’s ([14]) study were generally negative and worsened later in the term. 
Participants indicated that they preferred scheduled times for peer-assessment and that final exams 
reduced their desire to mark the work of others ([14]). Providing further insights, participants in Stenalt’s 
([29]) study indicated that time was an essential aspect of giving insightful feedback. The students 
propose that too little time can increase negative stress states and reduce quality ([29]). 

3.2.3 Quality 
When comparing various feedback preferences, McCarthy ([19]) found that while instructor-driven was 
the preferred method, 87% of participants indicated that online peer-assessment was helpful versus 
55% for in-person. 92% of the students noted that if given a choice, they would choose online 
assessment from peers compared to 67% who preferred in-person, and 92% of the students also 
indicated that they would want to engage in online academic critiques in future courses ([19]). Usher 
and Barak’s ([27]) comparison of in-person and fully-online groups indicated that the quality of 
assessment varied amongst the three focal groups; however, they were not necessarily bad in any one 
group. The fully online MOOC group exhibited a willingness to help each other beyond the course 
requirements, while the on-campus participants provided better quality feedback ([27]). Yu ([18]) sought 
to explore various peer-assessment procedures and found that, overall, participants believed that the 
process had positive implications on the quality of their work ([18]). Similarly, two other studies indicated 
that most of the survey data and participant narrative comments presented positive perceptions of peer-
assessment and peer ability that helped provide a deeper understanding of the topic ([16], [28]).  

However, half of the participants in the study by Kobayashi [16] indicated that they did not support peer-
assessment as a constant aspect of their college experience. The reasoning was that the assessment 
style is not universally applicable to all subjects and encouraged a grade weighting limit due to concerns 
of peer knowledge ([16]). Participants in Sridharan et al.’s ([36]) study had negative perceptions of peer-
assessment and did not believe it was appropriate in a master’s degree accounting program. Students 
in the study by Wilson et al. ([14]) indicated that the professional status of the course instructors results 
in a higher quality of assessment than that of their peers.  

Perceptions of peer-feedback improved throughout Naveh and Byhovsky’s ([15]) study, while high self-
perceptions of personal abilities remained steady and positive. The researchers report that students 
gave high grades to their peers, often without reason, contributing to overall negative perceptions of the 
usefulness and quality of information generated from peer-assessment ([15]). In an earlier study, 
researchers noted that most of their study participants did not offer constructive feedback and engaged 
only to the minimum requirements ([25]). 57% of the study participants in Cheng and Tsai’s ([12]) study 
had faith in their peers’ ability to assess, while 43% expressed little confidence in the grades they 
received from peers, which participants in Casey et al.’s ([34]) study echoed. The researchers propose 
that concerns may result from a lack of trust or consistency ([12]). Participants in Tsai’s ([37]) study 
recognized that the quality or relevance of peer analysis is not all equal and that an evaluation of a 
peer’s evaluation can better guide awareness of applicability. 
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3.3 Learning 
74% (n = 23) of the articles share insights on participant learning, notably through outcomes (n = 20) 
and student engagement (n = 13).  

3.3.1 Outcomes 
Noroozi et al. ([26]) found that student argumentative essays improved significantly after peer-
assessment activities. Female students produced higher quality feedback through elaboration, while 
males improved their writing quality through feedback integration ([26]). In comparing pre- and post-test 
results, the peer feedback process enhanced student topic-knowledge significantly ([26]). The online 
peer-assessment groups in Yang et al.’s ([20]) and Zheng et al.’s ([13]) studies exhibited increased 
domain knowledge compared with their peers in a traditional setting. Zheng et al.’s ([13]) online group 
experienced more significant improvements in metacognitive awareness, self-efficacy, qualitative 
feedback quality, and writing performance. 

Participants who engaged in peer-assessment of writing materials scored on average 88.13%, higher 
than their peers who received only instructor feedback and scored 81.3% ([38]). A study by Kulkarni et 
al. ([31]) noted various mechanisms that improved learning outcomes. Actionable feedback improved 
subsequent work and provided participants insights into their grading bias, enhancing their accuracy 
([31]). Also, while continued exposure to the process and feedback improved the accuracy of peer-
assessment, the researchers indicated that aggregating peer grades lead to greater alignment with staff 
grades ([31]). In a study where students generated content that was further explored and assessed by 
their peers, Casey et al. ([34]) found that a focus on engagement rather than scoring helped to improve 
academic performance in end-of-year exams. Çevik ([35])  found that while there was a general increase 
in positive learning outcomes in their study, students predominantly acting as assessors performed 
slightly better than those who were only assessees. According to their research results, Çevik ([35]) 
proposes that peer-assessment activities positively develop problem-solving skills. 

In contrast, students in Naveh and Bykhovsky’s ([15]) study performed worse on the final exam than in 
previous years, even with the same content and amount of educator support. An analysis of grade 
distribution found that peer graders underestimate the quality of top-scoring submissions while 
overvaluing lower ones ([30]). Compared with an expert grader, the researchers indicate that 
participants tend to grade towards the mean and may not be reliable ([30]). Similarly, García-Martínez 
et al. ([39]) suggest aggregating student peer-assessment scoring can more closely align with the 
educators as students were more gracious with scoring, often providing a median grade of 75%.  

31% of participants in Kulkarni et al.’s ([31]) study believed that they learned how to communicate better 
through peer-assessment activities. Participants in Seifert and Feliks’ ([22]) study felt their engagement 
in peer-assessment was beneficial as the related skills are transferable to their education practices 
([22]). In another study, 74% of students perceived that they received a broad depth of insight from peer 
feedback and the process afforded them an ability to enhance their work through reflection ([12]). Most 
of the participants in Demir’s ([40]) study indicate that peer-assessment supports and promotes 
knowledge development through personal reflection and insights from peers. In Tsai’s ([37]) study, 
students felt that their engagement in peer-assessment activities enhanced their ability to communicate 
mental constructs into tangible representations in written format through the varied insights of their peers 
([37]). Yu ([18]) found that 97.96% of the participants indicated that they agreed that peer-assessment 
had positive implications on their learning. Liu et al.’s ([41]) findings indicated that learning gains derived 
from peer feedback rely on a students’ ability to discriminate the quality of feedback they receive. The 
participants’ ability to assess and discuss writing samples of exemplary and poor quality writing resulted 
in significant gains in student writing ability ([41]). The researchers note that they maintained the same 
rubric for students throughout the study to help with familiarity ([41]). 

Based on free-form comments for their survey, Casey et al. ([34]) indicate that participants were 
concerned about the grades associated with content generation data which fostered strictly qualitative 
scoring that impaired quality-related nuance. The students expressed that their peers spammed the 
peer-assessment platform too close to the due date, which inhibited their engagement ([34]). In a study 
regarding anonymity in online peer-assessment activities, Kobayashi ([16]) proposes that students don’t 
want to criticize their peers, which can impact the overall effectiveness of the insights. Usher and Barak 
([27]) indicated a difference between in-person and online peer-assessment. The in-person participants 
provided higher quality feedback than their online counterparts by offering more elaboration comments 
and verification, while online students gave higher grades ([27]). In Wang et al.’s ([33]) study, a majority 
of the students indicated receiving valuable insights that resulted in neutral or positive change, and they 
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perceived the outcomes to be positive; however, the students that received low quality or negative 
feedback perceived the experience as more negative ([33]). Students in Wilson et al.’s ([14]) study held 
a neutral to negative (43.6%) belief that peer-assessment could foster engagement, and 26% did not 
believe that it positively impacted their critical thinking and reflection skills. 

3.3.2 Engagement 
Early engagement in a MOOC course served as an indicator of participant success, with 89% of the learners 
who did all of the initial peer-assessments continuing to complete the course ([30]). The researchers found 
that engagement dropped with each written assignment; however, the average length of each also increased 
over time ([30]). Similarly, Kobayashi ([16]) found that early engagement with peer-assessment across a term 
was high, but participation decreased as the semester progressed. The researcher proposes that the drop 
in involvement coincides with an increase in final assignments and exams ([16]). The process of peer-
assessment in a Facebook-moderated group enhanced participant engagement by affording them the ability 
to learn about and address their strengths and weaknesses, fostering continued interest in the subject ([40]). 
Casey et al. ([34]) found that scoring focused on engagement with limited emphasis on being right enhanced 
participant peer-assessment experience ([34]). 

Findings from a study by Mao & Peck ([38]) indicate that while peer-assessment did not immediately 
improve participant learning outcomes, the increased active reflection of work appears to have led to 
improvements over time. Cheng et al. ([42]) note that participants engaging in peer-assessment more 
frequently were more likely to positively engage with peer comments and questions. At the same time, 
those with lower response frequency often express negative responses to peer insights ([42]). Further, 
students posted more often throughout the fourteen-day study, indicating that time, exposure, and 
deadlines enhance participation ([42]). Similarly, McCarthy ([19]) found that critiquing peers over a term 
helped students think about the task in greater detail, which transferred back to their work ([19]). An 
analysis of 1152 comment segments indicate that MOOC participants provided a slightly greater volume 
of insights (M425 = 8.50; SD = 5.82) compared to the on-campus and Semi-Private Online Course 
(SPOC) participants (M398 = 7.96, SD = 4.03; M329 = 6.58, SD = 6.21, respectively); however, the on-
campus sample provided higher quality of peer feedback ([27]). MOOC participants also voluntarily 
assessed more projects than the other groups ([27]). 20% of Kulkarni et al.’s ([31]) study participants 
completed more peer-assessments than required, while 42% of them expressed that they felt seeing 
other students’ work was beneficial. 

3.4 Anonymity 
Twenty-nine articles included in this study reference anonymity, while eight offer little insight into whether 
it played a role in their study beyond the literature review. We reference eighteen articles on anonymity 
in higher education online peer-assessment, which includes insights on peer bias (n = 4), comfort (n = 
14), and a lack of anonymity (n = 7). 

When comparing in-person and online peer-assessment Usher and Barak ([27]) found that online peer-
assessment was different from in-person peers. The fully online group tended to include more sarcastic 
and unkind feedback than the in-person group, possibly due to relationships formed through awareness 
and proximity of in-person study ([27]).  

3.4.1 Peer Bias 
In Stenalt’s ([29]) study, participants felt that anonymity helped reduce their personal bias when 
constructing an assessment of peer work as they were free from previous perceptions of their peers. 
Cheng and Hou’s ([17]) study engaged participants in anonymous grading and non-anonymous 
feedback, indicating that peer affinity may lead to irrelevant emotionally-based responses, especially 
towards lower performers ([17]). In contrast, students from the study by Demir ([40]) did not believe 
friendship impacted their objectivity, citing that the large total number of students in the study reduced 
the likelihood of being close with the reviewee or reviewer ([40]). 

3.4.2 Comfort 
Limone ([21]) explicitly references that participant comfort drove the implementation of anonymous 
practices. Participants from Tsai’s ([37]) study found that anonymity reduced their perceived harm ([37]). 
Overall, the students believed that anonymous feedback was beneficial, providing a neutral context to 
focus solely on evaluating the work and not who did it ([37]). Participants in studies by Wang et al. ([33]) 
and Wilson et al. ([14]) exhibited confidence and positive perceptions of peer-assessment concerning 
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comfort during the process, expressing that they felt better able to share honest insights. Further, 
students in Seifert and Feliks’s ([22]) study perceived anonymity as beneficial, providing an opportunity 
to overcome inhibitions regarding assessing their peers. Student 12’s response exemplified the thought, 
noting that “I loved the fact that I could objectively assess the work without personal considerations. 
That helped me to truthfully record what I understood” ([22], p. 178). Similarly, Cheng and Tsai ([12]) 
found that 82% of students indicated anonymity helped with psychological safety. A student noted that 
“I can evaluate peers’ work when others don’t know who I am. Because I am anonymous to peers, I can 
make fair comments without the pressure of friendship” ([12], p. 608).  

Even with double-blinding where the assessor and assessee were unknown, participant perceptions of 
peer-assessment in Naveh and Byhovsky’s ([15]) study were poor and partially linked to negative social 
and emotional pressures.  However, it is worth noting that students’ perceptions of PA were not high at 
the start of the process ([15]). Liu et al.’s ([41]) study sought to find any difference between anonymized 
and identified peer-assessments. The researchers found that having students generate their 
pseudonyms was an error because many appeared similar to real names ([41]). Through reflection of 
the experience and outcomes, the researchers propose that anonymity may not be as important if the 
content is externally-based and less personal to the learners ([41]). Participants in a study by Delaney 
et al. ([32]) were part of a trial to implement a self-and peer-assessment platform that did not afford 
anonymity. The researchers note that the lack of anonymity contributed to discomfort related to the 
delivery of peer criticism ([32]). Participants in Sridharan et al.’s ([36]) study indicated that they didn’t 
fully understand the blinding process, contributing to their comfort in the peer-assessment process. One 
student stated that “had the process been explained in more detail and [the] confidentiality of question 
responses been assured, I would have reduced my upward bias in marking. I definitely would have 
dropped team members marks by 30% or more” ([36], p. 277). Similarly, students in Loureiro et al.’s 
([25]) and Kobayashi’s ([16]) studies did not feel comfortable marking each other as they felt exposed 
and pressured related to potentially hurting the feelings of their peers. Over 71% of the participants in 
Kobayashi’s ([16]) study indicate that they believe peer-assessment should be anonymous. In contrast, 
participants in the study by Zheng et al. ([13]) thought that the increased awareness of their peers 
improved their desire to engage in the peer-assessment activity. 

4 CONCLUSIONS 
From a review of thirty-one articles, we offer diverse insights regarding the dynamic relationship between 
behaviour, attitudes, learning, and anonymity for implementing online peer-assessment. Clear 
communication of the intent and process of peer-assessment appears to be an integral aspect of student 
attitudes towards it ([16], [32], [33], [36]). Students who believe that they offer better feedback than what 
they receive ([12], [14], [15], [22], [34]), or who believe that the level of peer-feedback does not align 
with their level of study ([14], [16], [36]) exhibit poor attitudes. Negative attitudes towards the process or 
peers may reduce the efficacy and generalizability of peer-scoring ([15], [25], [37]). Student motivation 
to engage in peer-assessment activities appears to decrease over the length of a course ([15], [16], [17], 
[18], [30]), but might be maintained or increased with embedded student self-efficacy ([23], [24], [29], 
[40]) and perceived transferability to professional practice ([21, [22], [25]). When the peer-assessment 
and -feedback process reduces language barriers or is considered as an act of support, students exhibit 
a greater amount of motivation to actively participate ([18], [20], [21], [26], [27], [28], [30], [31]). Low 
perceptions of peer competition reflected more neutral or positive behaviours ([12], [13]), while perceived 
competitiveness inhibited their learning outcomes ([14]). Non-blinding may be considered beneficial 
circumstantially ([13], [17], [41]); however, anonymizing participant identity increases potential efficacy 
through increased comfort and decreased bias which are associated which are associated with 
increased honesty ([12], [14], [16], [17], [22], [25], [29], [32], [33], [37]). Educators should play an active 
role in blinding identities to limit potentially identifying information ([41]). Overall, studies from this review 
indicate that learning outcomes associated with cognitive performance can be enhanced through peer-
assessments that are repetitive with actionable insights ([12], [13], [19], [20], [22], [26], [31], [35], [37], 
[38], [42]).Educators may also want to implement grade aggregation rather than a single source ([30], 
[31], [38], [39]). Future research may consider relationships between faculty or school relationships with 
perceptions of peer-assessment to consider if certain cultures have varying opinions about the practice. 
Also, researchers can consider multiple-term implementation to explore what happens to behaviours, 
attitudes, and learning over a longer time period. 
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DEVELOPMENT OF AN EVALUATION TOOL FOR ASSESSING THE 
USE OF INCLUSIVE LANGUAGE: AN INSTITUTIONAL PERSPECTIVE 

M. Díaz-Millón, I. Rivera-Trigueros, Á. Pérez-Contreras 
University of Granada (SPAIN) 

Abstract 
Inclusive language must take into account speakers of any origin, nationality, sexual orientation, gender 
identity, race or religion. This is especially relevant in plural contexts, such as those found in Higher 
Education Institutions (HEIs). Given the significant place of inclusive language in Higher Education, 
there is a need to delve deeper into the keys to inclusive language. Therefore, the main objective of this 
work is to develop an evaluation tool to analyze and describe (gender-)inclusive language, from an 
institutional language perspective, more specifically, from the perspective of Spanish public universities. 
An evaluation framework has been developed to assess the presence of inclusive language in different 
types of texts, including linguistic elements, as well as non-linguistic elements (images, videos, design, 
etc.). This tool has opened future lines of research, such as, analyzing inclusive language in texts of 
different genres, produced in different fields and covering different topics. Moreover, this tool helps to 
offer a description of the characteristics of institutional inclusive language in Higher Education in Spain. 

Keywords: Higher Education; inclusive language; gender-inclusive language; Spanish universities; 
linguistic analysis. 

1 INTRODUCTION 
The way in which language shapes our reality has been long discussed [1]. In this sense, inclusive 
language can be analyzed based on the assumption that language reflects and (re)produces reality [2]. 
Consequently, language is the main means to understand the world and build culture. In addition, using 
or not certain words to designate certain individuals or collectives contributes to their visibility −or 
invisibility−, recognition and identification [3]. 

In the light of this scenario, inclusive language plays an essential role in plural contexts –multilingual, 
multiethnic, multicultural, multigender– as it must take into account speakers of any origin, nationality, 
sexual orientation, identity, race or religion. As a result, several initiatives giving rise to guides for the 
use of inclusive and non-sexist language are noteworthy such as those proposed by the European 
Parliament [4], translated to 22 languages, the Spanish General Council of the Judiciary [5], or Madrid 
City Hall [4], among others. The scope of these guides is mainly focused on non-sexist language to 
avoid women discrimination, although it should not be forgotten that inclusive language covers other 
aspects beyond gender such as sexual orientation and identity, race or disabilities, to name but a few. 

Moreover, it is important to note that the aforementioned plural contexts include not only political and 
administrative institutions but educational institutions as well. Thus, HEIs are change agents given their 
role as socializers and knowledge transferors, and they represent a true reflection of society [3], [6]. 
Therefore, the language used in HEIs must be a reference for raising awareness concerning inclusion. 
As a consequence, there is a rising interest in an inclusive scope and the use of the language as a 
vehicle for social awareness, which has led multiple Spanish universities to develop their own guides 
for inclusive language. As an example, the guide proposed by the University of Granada and the 
Autonomous University of Barcelona [7], [8] mainly focus on grammatical and lexical aspects to avoid 
sexist language, but does not make any reference to the use of images, which is an aspect stressed in 
the guide of the University of Malaga [9], for instance. On its part, the University of Cádiz [9] includes 
not only guidelines for avoiding sexist language but also to address other aspects of diversity such as 
disabilities. It is also remarkable the huge differences concerning the length of the guides, while some 
of them, like the University of La Rioja [10], have a length of less than 10 pages, others like the one from 
the University of Las Palmas de Gran Canaria [11] extend to more than 100 pages. It is therefore evident 
that there is a lack of consensus among the Spanish public universities concerning their guides for 
inclusive language and there is a need to delve deeper into the keys to inclusive language and to develop 
tools specifically designed to assess inclusive language. 

Hence, the main objective of this work is to develop an evaluation tool to analyze and describe (gender-) 
inclusive language, from an institutional language perspective, more specifically, from the perspective of 
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Spanish public universities. For such a purpose, the employed methodology consisted of the following 
phases. First, a bibliographical revision of all the guides for inclusive language published by Spanish 
universities was carried out. Second, those guides and their common key points were synthesized. Finally, 
these commonalities were established as a set of inclusive language assessment indicators. As a result 
of this analysis, an evaluation framework was developed to assess the presence of inclusive language in 
different types of texts, including linguistic elements, as well as non-linguistic elements (images, videos, 
design, etc.). 

2 METHODOLOGY 
The methodological approach used in this investigation project consisted on different phases and was 
based on the selection of guides for inclusive language published by public Spanish universities and 
their bibliographical analysis, with the final aim of developing an evaluation tool which would help to 
assess, analyze and describe the presence of (gender-)inclusive language strategies through a set of 
indicators that could be applied to texts of different genres, fields and topics. 

Table 1. Classification of public Spanish HEIs according to their inclusive language resources. 

HEIs with 
own guides 
in Spanish 

• Autonomous University of Barcelona  
• Autonomous University of Madrid  
• Carlos III University of Madrid  
• Complutense University of Madrid  
• Jaume I University 
• National Distance Education University  
• Pablo de Olavide University 
• Polytechnic University of Valencia 
• Public University of Navarra 
• Technical University of Madrid 
• University of Alcalá  
• University of Alicante  
• University of Barcelona  
• University of Cádiz  
• University of Cantabria  
• University of Castilla-La Mancha  
• University of Girona  
• University of Granada  
• University of Jaén  
• University of La Rioja 
• University of Las Palmas de Gran Canaria 
• University of Málaga 
• University of Murcia 
• University of Oviedo 
• University of Salamanca 
• University of Santiago de Compostela 
• University of the Basque Country 
• University of Valencia 

HEIs 
referring to 
other 
resources 

• Menéndez Pelayo International 
University 

• Miguel Hernández University of Elche 
• Pompeu Fabra University 
• Rey Juan Carlos University of Madrid 
• Rovira I Virgili University 
• Technical University of Cartagena 
• Technical University of Catalonia 
• University of A Coruña  
• University of Burgos  
• University of Córdoba  
• University of Extremadura  
• University of Huelva 
• University of La Laguna  
• University of Sevilla 
• University of the Balearic Islands 
• University of Zaragoza 

HEIs with 
own guides 
in other 
languages 

• University of Vigo (Galician) HEIs with 
no guides  

• International University of Andalucía 
• University of Almería 
• University of León 
• University of Lleida 
• University of Valladolid 
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First, a thorough research of inclusive language guides by public Spanish universities was carried out. 
Out of the 50 public Spanish universities indexed by the Spanish Ministry of Universities [12], 28 of them 
developed their own guides for inclusive language; one of them, the University of Vigo, has produced a 
guide for inclusive language in Galician; 5 of them had not developed to the date of compilation (first 
term of 2021) any guide for inclusive language; finally, 16 of them referenced guides from other 
universities, local institutions and governmental institutions such as the Spanish Institute for Women 
and Equal Opportunities (InMujer). Table 1 provides a detailed classification of Spanish public HEIs 
according to these criteria. Once the 28 Spanish HEIs own guides were compiled as our initial study 
sample, a revision of their major key points was made, highlighting their main strategies and 
recommendations. These recommendations ranged from grammatical and lexical aspects to 
recommendations on the use of media, balanced representation of genders and addressing gender and 
disability. As mentioned above, a lack of consensus among these guides around the use of inclusive 
language was noted.  

The next step in our study was to extract major and common key points on strategies and 
recommendations from these inclusive language guides by public Spanish universities, which were later 
synthesized to cover all different aspects of verbal, graphic and visual language and communication. 
Whereas most of the inclusive language guides included strategies for verbal communication, they 
mostly focused on administrative and institutional fields and stereotypical examples, not bringing 
attention to gender and the LGBTIQ+ community and graphic and visual language. Nevertheless, the 
results obtained will be further explained in the following section. 

After the phases of documentation, bibliographical revision and extraction of communal key points, 
authors developed a series of indicators following different criteria for verbal (no gender-specific 
wording, one gender-specific wording, two gender-specific wording, inclusive characters wording and 
reference to LGBTIQ+) and non-verbal (balanced representation, angles and lighting) communication. 
The final structure of sections and indicators was not a straightforward decision, needing some time to 
evaluate if all indicators would provide relevant information when applying them. All this process led to 
the final development of the evaluation tool presented in this work, which would be used to evaluate the 
presence of (gender-)inclusive language features in multimodal texts. 

3 RESULTS 
After the process described above, a final selection of criteria for assessing inclusive language was 
obtained. Said criteria were classified in different sections. Each section makes reference to a specific 
way of wording, except for the last one, which makes reference to graphic and visual language. This 
classification of criteria allowed us to define a final assessment tool that addressed the application of 
inclusive language (both verbal and visual) from as broad a perspective as possible. 

In this final tool, each criterion is evaluated in terms of its presence or absence in a given text. This sort 
of checklist would then not measure the extension of application of each criterion, neither would it judge 
as “good” or “bad” the choice of inclusive language features used in a text. On the contrary, the objective 
of this evaluation tool is to account for the presence of features of inclusive language in Spanish texts, 
as they are suggested and proposed by Spanish public universities. 

In the following sections, the classification of the tool is explained in detail. 

3.1 Criteria evaluating verbal language 

3.1.1 No gender-specific wording 
This section includes criteria considering the use of different parts of speech, naming: determiners, 
verbs, nouns and adjectives. For each part of speech, different strategies were identified. It should be 
noted that this tool is targeted at analyzing inclusive language in Spanish, so, these criteria are 
conditioned by the characteristics of Spanish language. In that language, determiners, nouns and 
adjectives can be gender-neutral or have gender marks. In such cases, the tradition commands that the 
masculine form of these is the gender-neutral choice in cases where the gender of the person or people 
we are talking about is not known. This tradition is usually considered sexist. As such, different options 
are available when addressing language from an inclusive perspective, as stated in the guides for 
inclusive language of Spanish public universities. These strategies include: 

• To omit, when possible, the gender-marked element, 
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• To choose, when possible, gender-neutral elements, and 

• To use verbs in an impersonal-passive form, instead of personal. 

3.1.2 One gender-specific wording 
This section includes criteria that make reference to the use of gender-marked parts of speech, for 
example, not only when the subject or object of the sentence is a person whose gender is known to the 
writer, but also to write sentences where the gender of the subject or object is not known. Depending 
on that information, different strategies are available to produce a text with an inclusive perspective. It 
should be noted that some of the proposed strategies extracted from the analyzed guides may seem to 
be contradictory, as not all guides recommend the same uses of language. In order for our tool to be 
comprehensive, all different options were included as criteria. Some of these options are: 

• When the gender of the subject/object is unknown: 
o To use the masculine form in a generic way 
o To use the feminine form in a generic way 

• When the gender of the subject/object is known: 
o To use the feminine form if the subject/objects is a woman 
o To use forms of addressing in a symmetrical way for men and women 

3.1.3 Two gender-specific wording 
As mentioned in previous sections, Spanish language is characterized by the use of gender-marked 
nouns, adjectives, pronouns, and other parts of speech. That characteristic makes it possible to produce 
sentences where one or several parts of speech are double, specifically mentioning two genders. A lot 
of debate has been going around this practice, as it is one of the most commonly employed by different 
sectors of Spanish society actively applying a gender-inclusive perspective to language. The revised 
guides for inclusive language by Spanish universities propose several ways to address this practice, 
including: 

- To double only the main term of the sentence, 
- To double the main term of the sentence and all accompanying elements, and 
- To double only the article defining the main element. 

For these three possible options, new strategies are opened in relation to the order of the doubled 
elements (first masculine, first feminine, or alternation), or the concordance with the rest of the 
accompanying elements (to make concordance with the closest element, only in masculine, etc.). 

3.1.4 Inclusive characters wording 
This section includes some criteria regarding one of the latest trends in the use of inclusive language in 
Spanish: inclusive characters. This trend proposes the use of certain characters, such as “@”, “x”, “e” 
or “/” to avoid the use of gender-marked forms or the doubling of the main elements of the sentence (as 
described in previous sections). 

3.1.5 Reference to LGBTIQ+ 
One of the characteristics of the guides for inclusive language published by public Spanish universities 
is that some of them include references to the LGBTIQ+ community. The recommendations around the 
way of referring to the community include: 

- To (not) assume that the subject/object is heterosexual, 
- To make express mention of non-binary people, and 
- To address trans people with the pronouns they are identified with. 

3.2 Criteria evaluating graphic and visual language 
This final section of the model evaluates items dealing with the treatment of visual elements such as 
images and videos in multimodal texts. The indicators included in this section are in line with the 
proposals made by Spanish universities and include both indicators evaluating the visual presence of 
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women in texts, as well as the way women and interactions between women and men are represented. 
Some of the proposals included in this section are: 

- To represent men and women in a balanced proportion, 
- To represent interactions in terms of equality, 
- To avoid negative stereotypes and sexualized images of women, 
- To not limit the presence of women to aesthetic purposes, and 
- To represent women and men in similar spaces, from similar angles and with similar lightning, 

chromatic patterns, frames, etc. 

4 CONCLUSIONS 
In this work, authors have described the design process of an assessment tool targeted at evaluating 
the presence of inclusive language in texts. This task has been approached from an institutional 
perspective. More specifically, from the perspective of HEIs in Spain. As shown in previous sections of 
this work, public Spanish universities have produced a significant amount of guides for the use of 
inclusive language, accounting for the increasing interest raised in recent years by this issue: producing 
respectful texts towards all genders and all identities. 

For that reason, the main objective of this work was to develop an evaluation tool to analyze and 
describe (gender-)inclusive language. This objective has been achieved, and a comprehensive 
evaluation framework with indicators evaluating the application of inclusive language strategies has 
been developed. This tool, divided in different sections addressing different features of inclusive 
language in Spanish, covers all the proposals, suggestions, and recommendations made by Spanish 
public universities in their guides. This is, it incorporates, in a comprehensive manner, the point of view 
of inclusive language of Spanish educational institutions. 

This tool is then useful to evaluate the presence of (gender-)inclusive language features in texts, 
including multimodal texts (which incorporate audio-visual elements). Given its broad scope, this tool 
could be used to evaluate inclusive language not just in educational or institutional texts, but also in 
other types of texts, such as websites, information materials, etc. As the intention of this tool was not to 
judge if the strategies applied for inclusive language are positive or negative, its usefulness relies on the 
identification of inclusive language, from the perspective of Spanish HEIs. So, this tool is useful for 
identifying inclusive language awareness. 

As such, future research lines may include testing the feasibility and validity of this evaluation tool for 
different types of texts and for different contexts other than the educational one. 
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THE VISION OF LIBRARY SPECIALISTS REGARDING MOBILE 
DIGITAL LIBRARIES AND MOBILE LEARNING 
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University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
According to the modern interpretations, the concept of information society is defined as a society in 
which the creation and use of information are key to prosperity activities, and information is recognized 
as one of the most important resources. The new information and communication technologies are being 
established as basic, and the information environment is taking its rightful place along with the social 
and educational ones. Knowledge, as one of the aids to economic activity in the past, became the main 
and leading in the process of development of modern society. 

Libraries are one of the key elements of the modern information environment and the single global 
information space. An inalienable requirement and condition for building an information society is the 
right to equal and democratic access to information. The operational and quality provision of information 
requires modernization of the processes for collection, processing and provision of information and 
developed information infrastructure. The new information technologies provide new, additional 
opportunities for libraries to initiate different, current directions of development and to increase their 
social status and role. One of the newest forms of providing access to information and knowledge is 
mobile digital libraries and mobile learning. 

This scientific paper presents the results of a survey on mobile digital libraries and mobile learning, 
conducted among librarians from about 1000 libraries of different profile and size in Bulgaria – national, 
regional and community centres. The research was conducted in connection with the implementation of 
a research project entitled “Information portal for mobile learning and mobile access to library services 
and resources”. The main goal of the project is to achieve new scientific knowledge, combined and 
presented in a common information Internet portal, through which to reveal and summarize the positive 
changes through a systematic study of the issues related to mobile learning and mobile access to library 
services and resources. 

The main goal of the research presented in this paper is to study and analyse the extent to which mobile 
forms of access to knowledge and information are included in Bulgarian libraries, what is the attitude of 
library professionals to these information approaches, as well as how well informed they are and whether 
they support international policies for mobile access to education and library services and resources. 

In order to achieve these goals, a questionnaire with three main panels has been developed: 

- PART 1. Mobile digital libraries and mobile readers’ service. 
- PART 2. Mobile learning and lifelong learning. 
- PART 3. Policies for mobile information services and mobile learning. 

The research methodology includes an online form of a structured questionnaire, which is distributed 
through the official emails of over 1000 library specialists. The study was conducted in the period June 
– July 2021, and the empirical data was entered and processed with the statistical software IBM SPSS 
Statistics 21. 

The obtained results emphasize the important role of the application of new technologies in educational 
and information provision today, emphasize the essential role of a single information Internet portal to 
unite information on these issues, and last but not least to increase interest in the spread of mobile forms 
for information and training at both national and international level. 

Keywords: Mobile digital libraries, mobile learning, mobile technologies, research project. 

1 INTRODUCTION  
Modern society has high hopes for the successful development of education, science, innovation, 
sustainable economic growth, and global partnership. But it could not develop and achieve the expected 
results without the existence of an efficient, high-quality, and secure information system. Today, there 
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are more than 320,000 public libraries worldwide and more than 1 million national, parliamentary, 
university, scientific, school, and special library institutions, providing reliable information and skills for 
its use for all citizens [1]. Libraries guarantee access to information, which makes them key institutions 
in the information age in which we live. They store and can provide reliable information, information and 
communication infrastructure, training for effective use of information resources, as well as preservation 
of information for future generations [2]. This potential must be effectively exploited in the functioning 
and development of todays and tomorrow’s society. Libraries have a place and a key role to play in 
overcoming the global challenges of the 21st century, in transforming the world and its sustainable 
development. 

But to be an effective participant in these changes, libraries need to develop up-to-date modern policies 
and integrate new information and communication technologies (ICTs), especially mobile technologies. 
Mobile access to library information and educational resources is the most used approach to information 
search today. Modern mobile phones are used much more often to access information than to make 
calls. 

Today, many libraries provide mobile access to their services and resources, but there is still much to 
be desired in this direction. Awareness of the benefits of including mobile technologies in library services 
and resources will improve the level of library activities and respond adequately to current readers’ 
demands. 

2 RESEARCH PROJECT “INFORMATION PORTAL FOR MOBILE LEARNING 
AND MOBILE ACCESS TO LIBRARY SERVICES AND RESOURCES” 

Mobile access to information and education services and resources is also at the heart of the research 
project entitled “Information Portal for Mobile Learning and Mobile Access to Library Services and 
Resources”. The project is approved for funding in a Competition for Financial Support for Projects of 
Junior Basic Researchers and Postdocs – 2019, held by the Bulgarian Science Fund with the Ministry 
of Education and Science of the Republic of Bulgaria, Contract № KP-06-М35/2 from 18.12.2019, led 
by Senior Assist. Prof. Elisaveta Dimitrova Tsvetkova, PhD.  

This paper presents the results of a survey on mobile digital libraries and mobile learning conducted 
among librarians in the implementation of one of the activities under this project. 

The main goal of the project is to systematically explore the issues, related to mobile learning and mobile 
access to library services and resources, to reach new scientific knowledge, united and presented in a 
common information web portal, to identify and summarize the positive changes that information 
technologies are inducing in today's society with respect to new opportunities for access to education 
and information through the active role of mobile digital libraries. As a result, the aim is to increase the 
interest and dissemination of these forms of information in the educational, scientific, and cultural fields 
as well as to increase social awareness on the subject. 

The realization of the main goal of the project, which is a systematic study of the issues related to mobile 
learning and mobile access to library services and resources, both in Bulgaria and in other European 
countries, will lead to new scientific knowledge and products, united and presented in a common 
information web portal, which will reveal and summarize the positive changes that information 
technologies are causing in today's society with regard to the new opportunities for access to education 
and information, through the active role of digital mobile libraries, which in turn will increase the interest 
and distribution of these forms of informing in the educational, scientific and cultural sphere in the 
Republic of Bulgaria. 

Conducting the research on the project will lead to the acquisition of new theoretical knowledge, applied 
scientific results and new educational content, which will be objectified in: 

• a thematic information portal, freely available on the Internet, containing the following information 
bases: 
o Information base: Mobile digital libraries. 
o Information base: Projects and initiatives in the field of mobile education. 
o Information base: Institutions – leaders in the sphere of mobile libraries and education.  
o Information base: Scientific forums, related to mobile digital libraries and mobile education. 
o Information base: Regulatory documents on the field. 
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• 1 monograph.  

• scientific papers and publications in peer-reviewed scientific editions. 
• new educational content aimed at bachelor and master students at ULSIT.  

All these objective results from the project implementation will also be the means of disseminating its 
results to the general scientific and cultural public, and access to the information portal will be free for 
all interested in the issue, without any restrictions. 

The project team will disseminate the results of the research to scientists from different fields of science, 
among specialists in the field of library and information sciences, education, cultural heritage, 
information technologies, etc., by actively participating with papers, scientific messages, posters, and 
presentations at national and international forums. 

The last activity of the project is to organize and conduct a national scientific seminar to raise awareness 
of the project issue and to promote the results of its activities. Representatives of all major Bulgarian 
libraries will be invited to the seminar – National Library “St. St. Cyril and St. Methodius”, Sofia City 
Library, all regional and all university libraries in the country, as well as scientists, specialists, 
postdoctoral fellows, young scientists, PhD students and bachelor and master students of ULSIT. The 
focus of the program of the seminar will be the promotion of the created information portal, the activities 
carried out under the project and the project. Promoting mobile forms of education and informing among 
the library community, in the educational community and not least among the political and business 
elites in the country will catalyse the wider application of the latest advances in information technologies 
in the research, education and information spheres in the country. 

3 SURVEY ON THE TOPIC “MOBILE DIGITAL LIBRARIES AND MOBILE 
LEARNING” AMONG USERS OF LIBRARY SERVICES 

This scientific paper presents the results of a survey on mobile digital libraries and mobile learning, 
developed in the implementation of the research project entitled “Information Portal for Mobile Learning 
and Mobile Access to Library Services and Resources”. The study was conducted among librarians from 
about 1000 libraries of different profiles and sizes in Bulgaria – national, regional, university and 
community centres. 

The main goal of the survey on “Mobile digital libraries and mobile learning” is to study and analyse the 
extent to which mobile forms of access to knowledge and information are included in Bulgarian libraries, 
what is the attitude of librarians to these information approaches, as well as and how informed and 
supportive they are of international policies for mobile access to education and library services and 
resources. 

To achieve these goals, a questionnaire with three main panels has been developed: 
- PART 1. Mobile digital libraries and mobile readers’ service. 
- PART 2. Mobile learning and lifelong learning. 
- PART 3. Policies for mobile information services and mobile learning. 

The research methodology includes an online form of a structured questionnaire, which was distributed 
through the official emails of over 1000 library specialists. The survey was conducted in the period June 
– July 2021, and the empirical data were entered and processed with the statistical software IBM SPSS 
Statistics 21. The validly completed questionnaires are 132. 

The librarians who participated in the study have the following professional and demographic profile: 
gender – men (n=6, i.e. 4.5%) and women (n=126, i.e. 95.5%); age – from 22 to 66 years (x=49.48, 
sd=9.68); education – secondary/secondary special (n=26, i.e. 19.7%), bachelor (n=41, i.e. 31.1%), 
master (n=59, i.e. 44.7%) and doctor (n=6, i.e. 4.5%); place of residence – Sofia (n=8, i.e. 6.1%), 
regional city (n=34, i.e. 25.8%), another city (n=30, i.e. 22.7%) and village (n=60, i.e. 45.4%); specialty 
– library and information sciences (n=81, i.e. 61.4%), philology (n=15, i.e. 11.4%), ICT (n=10, i.e. 7.6%), 
engineering sciences (n=5, i.e. 3.8%), cultural and historical heritage (n=3, i.e. 2.3%), pedagogy (n=3, 
i.e. 2.3%), economics (n=3, i.e. 2.3%), history (n=2, i.e. 1.5%) and others (n=10, i.e. 7.4%); place of 
work – community centre library (n=93, i.e. 70.5%), university library (n=22, i.e. 16.7%), regional library 
(n=14, i.e. 10.6%), municipal library (n=2, i.e. 1.5%) and scientific library (n=1, i.e. 0.7%); position – 
librarian (n=77, i.e. 58.3%), technical assistant/secretary (n=18, i.e. 13.6%), head of department or unit 
(n=17, i.e. 12.9%), director/deputy director (n=13, i.e. 9.8%), event organizer (n=3, i.e. 2.3%), library 
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worker (n=3, i.e. 2.3%) and unspecified (n=1, i.e. 0.8%); work experience – less than 1 year (n=2, i.e. 
1.5%), 1-5 years (n=14, i.e. 10.6%), 6-10 years (n=20, i.e. 15.2%), 11-15 years (n=13, i.e. 9.8%), 16-20 
years (n=16, i.e. 12.1%), more than 20 years (n= 67, i.e. 50.8%). 

4 RESULTS 
In the processing of the empirical data one-dimensional frequency distributions and qualitative content 
analysis of the open answers of the respondents were used. 

4.1 Mobile digital libraries and mobile readers’ service 
The results of the survey show that in most libraries – 53% do not offer mobile services to readers. 
Among mobile services the most common are mobile version of the library’s website and online services 
– 34.1%, home delivery of books – 11.4%, use of mobile application – 5.3%, e-mail/SMS service – 2.3%, 
mobile library of public places – 1.5%, etc., as the question allows for more than one answer. Table 1 
provides information on library services available via mobile devices. 

Table 1. Library services accessible via mobile devices. 

Mobile library services 
Responses Percent of 

Cases N Percent 
Search in the bibliographic database of the library 38 17.1% 28.8% 

Search in electronic databases and obtain the full text of the document 37 16.7% 28% 

SMS service 36 16.2% 27.3% 

Mobile instruction for the use of resources and services 20 9% 15.2% 

Mobile access to the full text of library documents 17 7.7% 12.9% 

Mobile walk in the library 11 5% 8.3% 

E-mail service 4 1.8% 3% 

The library does not offer mobile service to readers 59 26.5% 44.7% 

Total 222 100% 168.2% 

The results of Table 1, obtained through a multi-option question, reveal that among the most common 
library services available via mobile devices are: search in the library’s bibliographic database – 28.8%, 
search in electronic databases and obtain the full text of the document – 28%, SMS-service – 27.3%, 
etc. Again, it is noteworthy that a significant percentage of the libraries included in the study do not offer 
mobile information services to users – 44.7%, do not have built and presented in the Internet digital 
collection – 79.5%, do not work on building a digital collection – 72%, do not have a mobile version of 
the digital collection – 83.3%, do not use foreign mobile digital libraries – 76.5% or Bulgarian mobile 
digital libraries – 56.1%, which may be due to the fact that in the study the share of small community 
centres libraries is significant – 70.5%. 

It is no coincidence that only 14.4% of the respondents believe that the mobile services of the Bulgarian 
libraries are sufficiently popular and accessible for the users and that the possibilities of the modern 
digital technologies are fully used in their activity – 17.4%, as well as that it is necessary to expand the 
mobile and information services – 90.2%, through mobile libraries – 78.8% and in particular mobile 
digital libraries – 72.7%. 

4.2 Mobile learning and lifelong learning 
Regarding mobile learning and lifelong learning, the data reveal that half of the respondents express the 
opinion that they are somewhat familiar – 50%, 23.5% are generally familiar, and 26.5% are not familiar 
with the ideas of mobile education, but 84.8% support the inclusion of ICT in the educational process. 
The assessments of librarians regarding the inclusion of mobile devices in the educational information 
environment are more hesitant: 53% approve of the use of mobile devices in formal education, and 
53.3% agree with the use of mobile devices in non-formal education. 
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However, there is a significant consensus among the library community on the role and place of libraries 
in the modern information society, with 78.8% supporting the participation of library institutions in 
achieving access to education and information for all throughout life, incl. and through the dissemination 
of mobile digital libraries and mobile forms of continuing education. 

4.3 Policies for mobile information services and mobile learning 
It is noteworthy that most respondents are not familiar – 54.3%, some are familiar – 36.4% and only 
9.3% are familiar with national strategic documents and policies supporting the development of digital 
libraries, mobile digital libraries, and mobile learning. Similar trends emerge in the answers to the 
question whether librarians are familiar with and share the goals of UNESCO Mobile Learning Week, 
as: 69.6% are not familiar, 20.5% are partially familiar and only 9.9% share, that they are aware of the 
initiatives of this event. 

However, similar professional attitudes are found regarding the benefits of mobile information services 
and mobile learning: 73.5% agree that mobile learning and mobile access to library services and 
resources promote reading, information literacy and digital competence among the younger 
generations; 88.6% are of the opinion that the new information technologies provide new, additional 
opportunities for the libraries to initiate different, current directions of development and to increase their 
social status and public prestige; 87.1% are convinced that through mobile learning and mobile access 
to library services and resources libraries actively participate in the preservation and socialization of 
national and world cultural and historical heritage; 85.6% believe that the application of modern ICT 
meets the current information needs and challenges and strengthens the key role of the library as a 
cultural, educational, spiritual, moral and educational institution, and 90.9% are convinced that mobile 
learning and library services are an effective way to access to resources and information in crisis 
situations, as in the case of COVID-19. 

Among the opportunities for effective meeting of the challenges of modern information education and 
training is the creation of an information portal for mobile services among the library community and in 
educational circles, which will facilitate access to information and resources for users: 75.8% share, 
18.2% partially share and 6 % do not share this opinion. Among the leading functionalities and content 
that an information portal for mobile library services must have in order to benefit the users, presented 
through content analysis of the open answers of the respondents, stand out: easy and accessible 
interface, easy navigation and tools for search for information, various library, cultural and educational 
information, full-text access to digital copies of books and documents, rich library catalogue, access to 
resources of various libraries, available list of mobile digital libraries and “links” to useful websites, 
constant updating and support, etc. 

At the end of the empirical study, library specialists express ideas about the possibilities for 
implementation, promotion, and improvement of mobile services in Bulgarian libraries in order to achieve 
world standards. Among the most common proposals are building a single information portal and 
unification of library systems, training, and qualification of library staff, increasing funding and subsidies 
for library information centres, especially in small towns, technical support, and implementation of 
innovative ICT, conducting an active state policy for implementation and promotion of mobile library 
services, etc. 

5 CONCLUSIONS  
Information, education, modern ICT and library and information institutions have a key role and 
importance for the development of modern society [3], [4]. 

In 2019, the International Federation of Library Associations and Institutions (IFLA) published its second 
strategic plan, the IFLA Strategy 2019-2024, which envisages activities for effective advocacy for 
libraries and their involvement as key players in political, economic, and social global changes, in global 
sustainable development. This document is a milestone in IFLA’s journey from Vision to Strategy to 
Action [5]. It is the result of a unique unifying process – IFLA’s Global Vision – launched in March 2017, 
which brings together tens of thousands of library and information experts from over 190 countries to 
discuss the strengths and capabilities of library institutions. On this basis, the professional units and the 
IFLA Management Board develop the Strategy, also building on the existing strengths of IFLA and its 
commitments to the UN Sustainable Development Goals [6]. The motto of the IFLA Strategy 2019-2024 
is “Our vision is a strong and united library field powering literate, informed and participative societies” 
[5]. The document also states that IFLA works both to present libraries on the world stage and to 
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strengthen the ability of our associations, institutions, and members to provide library and information 
services that improve life [5]. 

According to the results of the study presented in this paper, mobile access to library information 
services and resources is the time-appropriate approach to access to information and knowledge, and 
the creation of a single information Internet portal to bring together information on these issues, is the 
way to promote and more actively use the opportunities of mobile technologies in the library field and in 
general to improve the quality of service to library users. 
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APPROACHES TO LEARNING OF FIRST YEAR BIOTECHNOLOGY 
STUDENTS IN TWO DIFFERENT SUBJECTS 

L. Atarés-Huerta, M. Leiva-Brondo, N. Lajara-Camilleri 
Universitat Politècnica de València (SPAIN) 

Abstract 
Depending on perceived, personal, and contextual factors, students approach their learning process in 
different ways. Whereas students who adopt a deep approach basically engage in meaningful learning, 
surface approach students relay mainly on memorizing data and text excerpts. Students may have a 
preference towards a particular learning approach, but it is the learning environment itself and their 
perception of this environment which determines how they will perform. In this work, the Revised Two-
Factor Study Process Questionnaire (R-SPQ-2F) was used to explore the approaches to learning of first 
year undergraduate students enrolled in the bachelor’s degree of Biotechnology (Universitat Politècnica 
de València) at the end of 2020-2021 academic year. Two different subjects were featured, namely 
Biotechnology Business Economics and Thermodynamics and Chemical Kinetics, both programmed in 
the spring term (February-May). The sample is made up by students with different languages used as 
medium of instruction (Spanish and English) that voluntarily responded to the questionnaire at the end 
of term in connection with both courses, rather than to studying in general. The total return rate was 
46% for both subjects. The validity of the questionnaire was confirmed by measuring Cronbach’s alpha 
coefficient and by principal components analysis. Strong positive correlations were found between each 
scale and their two related subscales, as well as a negative correlation between the two different 
approaches. The results of Deep Approach (DA) and Surface Approach (SA) scores were similar to 
those found in previous research in the same degree. Mean DA scores were higher than SA in both 
subjects, which was also observed for both languages and genders. Coherently, Deep Motivation (DM) 
and Deep Strategy (DS) scores were higher than those of Surface Motivation (SM) and Surface Strategy 
(SS). Neither DA, nor its components (DM and DS) scores were significantly affected by the subject, the 
language of instruction and the gender (p > 0.05). Only the gender affected SS and consequently SA 
significantly, and the scores of both was higher for males. 

Keywords: R-SPQ-2F, Motivation, Strategy, Learning approach. 

1 INTRODUCTION 
The teaching-learning process lies on how students engage in learning activities aimed to achieve their 
learning outcomes. Hence, what the student does is more important than what the teacher does [1]. The 
description of what the student does can be done in terms of their ‘approach to learning’ [2], an idea first 
used by Marton and Säljö [3],[4] which started the ‘student approaches to learning’ (SAL) theory. 
Research in SAL deals with the varied ways in which students engage in their own learning process. 
Two main approaches have been identified: deep and surface approach [2], [5], [6]. Whereas the deep 
approach to learning refers to students who engage appropriately in meaningful learning, surface 
approach is adopted if memorization based on extrinsic motives other than the real purpose of the task 
is preferred [7]. Several instruments have been used to measure student approach to learning [8]– [11], 
but one of the most widely used is the Study Process Questionnaire [2], [12].  

The original Study Process Questionnaire (SPQ), developed by Biggs [12] comprised three motives and 
their corresponding strategies: to keep out of trouble with minimal effort by selective memorizing, to 
engage the task properly by seeking for meaning, and to maximize grades by optimizing time and space 
management. Later, the same author presented a shortened two scale version of the tool dealing with 
only surface and deep approaches, which was called the Revised two-factor Study Process 
Questionnaire (R-SPQ-2F) [2]. Each of the two scales in the R-SPQ-2F, namely Deep Approach and 
Surface Approach consists of 10 items, and these have motive and strategy sub-components. The 
administration of the questionnaire yields scores of each of the 4 subscales and the two main scales. 

As described by models of student learning [12], [13] both the learning environment and the student 
demographics affect their learning approaches. These factors that affect the election of the student of 
an approach to learning can be classified in contextual, perceived or student factors [12], [14]. Gender, 
age and motivation are examples of variables in which learners may differ [15]. But the effect is variable, 
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for example, previous research is inconclusive about the effect of gender on the learning approach. 
While there is literature reporting that learning approaches are not affected by this variable [16]–[18], 
some other studies did find differences between men and women [19]. Probably, the constructs 
measured by quantitative questionnaires are not sufficiently sensitive to gender differences [15], and 
this is the cause for the ambiguous results.  

While personal preferences affect the students’ choice of approaches to learning, it is the nature of the 
relationships between the student, the learning task and the context of the interaction which determines 
the predominant approach [2], [20], [21]. The student who adopts the most appropriate learning 
approach in a particular learning context is likely to be more successful [10]. Consequently, a student 
who is initially inclined to deep processing could adopt surface processing if the questions that provoke 
it are asked [22]. On the other hand, a student who normally relies on surface learning by memorizing 
likely items for assessment would likely adopt deeper processing strategies under portfolio assessment. 
Given the strong effect of the learning environment on the student decision, students should not be 
categorized as being ‘surface’ or ‘deep’ learners. 

The ultimate aim of good teaching is encouraging students to choose a deep approach to learning, while 
discouraging them to the use of surface approach [23]. A deep approach where students have an 
opportunity to manage their own learning is more likely to arise in courses where students’ interests are 
relevant, and the instructor shows support and enthusiasm, whereas a surface approach results from 
assessment methods, which reward reproducing information, and especially in courses with heavy 
workload [15]. 

Being the architect of learning activities, the teacher is to some extent responsible for the interaction 
between the students and their learning context, and ultimately can affect the approach to learning 
predominantly chosen by their students. The educators can influence students learning approaches by 
adopting specific changes in the learning environment, such as perceptions of task demands, teaching 
and assessment methods or classroom climate [24], [25]. From this perspective, while accepting the effect 
of the individual preferences of each student, it could be stated that the scores of the SAL questionnaire 
could serve as indicators of how teaching contexts differ from one another [2]. This could be done by 
comparison among courses, or even by comparing before-after mean scores after the introduction of an 
intervention in the same class. However, it is done, the prevailing approaches in a course provide the 
lecturer with valuable information about the actual quality of the teaching environment. 

The language of instruction is an additional factor influencing a student to adopt a particular approach 
to learning. Previous research as reported that native speakers are less likely to adopt deep level 
approach than second language speakers [26]. This has been justified on the basis of the differing needs 
of both groups: while students immersed in a second language have to focus on meaning rather the 
individual words, native speakers are more likely to operate at the word and sentence level [27]. More 
recently, Bobe and Cooper found higher deep approach scores in second language learners studying 
in English in an English speaking country as compared to first language learners [28].  

In the present study, we analyze the approach to learning of first year undergraduates in two different 
subjects using the R-SPQ-2F questionnaire. We aim to contribute on this area, by studying how gender 
and context (course and language of instruction) affect the final scores of DA, SA and their 
corresponding subscales.  

2 METHODOLOGY 
The R-SPQ-2F questionnaire was administered in two subjects of the same term to students enrolled in 
the first year of the bachelor’s degree in Biotechnology in 2020-21. Thermodynamics and Chemical 
Kinetics (TCK) is a 6-ECTS credits subject with 180 hours of student workload. 50 hours correspond to 
classroom lectures and problem solving activities in the classroom and the rest are laboratory and 
computer sessions. The number of students enrolled was 98. Biotechnology Business Economics (BBE) 
is also a 6-ECTS credits subject, three of theory sessions (30 hours) and three of practical sessions 
(classroom and computer sessions). The number of students enrolled was 103. Students of the first year 
of the bachelor’s degree in Biotechnology take both subjects, among other four, during the spring term. 

Two groups were organized, having either Spanish or English as language used for instruction. The 
teaching system was organized with theory sessions with different activities that later were experimented 
in the practical and computer sessions. Poliformat, the University Sakai-based learning platform was 
used both to deliver the courses materials and to perform assessment activities. 
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The R-SPQ-2F questionnaire developed by Biggs [2] jointly with an informed consent form, was on-line 
submitted to the students through PoliformaT. The original questionnaire was used for the English group 
while for the Spanish group a translation of the questionnaire was used [29]. Statgraphics Centurion 
XVII (Statpoint Technologies, Inc.) was used to calculate correlation coefficients between factors and 
Cronbach’s alpha values. 

3 RESULTS 
The internal consistency of the questionnaire was evaluated by the Cronbach’s alpha (Table 1). 
Obtained values are close to or higher than 0.7 in the main factors (DA and SA) and were lower in the 
secondary components. Similar results were observed in other studies [30]–[32] supporting the 
consistency of the questionnaire in our conditions for the main factors, but not for all the subscales in all 
the conditions. This result is in accordance with other studies in the same conditions [33]. 

Table 1. Cronbach alpha coefficient values (95% lower confidence band) among the different R-SPQ-2F 
questionnaire scales of the questionnaires evaluated.  

 DA SA DM DS SM SS  
Subject       
TCK 0.73 (0.65) 0.83 (0.78) 0.66 (0.56) 0.51 (0.36) 0.70 (0.61) 0.70 (0.61) 
BBE 0.84 (0.80) 0.80 (0.74) 0.67 (0.57) 0.81 (0.75) 0.74 (0.66) 0.68 (0.58) 

Language       
Spanish 0.80 (0.74) 0.83 (0.78) 0.70 (0.61) 0.69 (0.59) 0.69 (0.60) 0.71 (0.62) 
English 0.75 (0.68) 0.81 (0.76) 0.60 (0.48) 0.60 (0.48) 0.74 (0.66) 0.67 (0.57) 
Gender       
Female 0.80 (0.74) 0.85 (0.81) 0.72 (0.63) 0.65 (0.55) 0.76 (0.69) 0.74 (0.66) 
Male 0.75 (0.68) 0.71 (0.64) 0.54 (0.40) 0.68 (0.59) 0.56 (0.43) 0.50 (0.36) 

Total 0.78 (0.72) 0.82 (0.77) 0.66 (0.56) 0.66 (0.56) 0.71 (0.62) 0.69 (0.60) 
Deep approach (DA), surface approach (SA), deep motivation (DM), deep strategy (DS), surface motivation (SM), and surface 
strategy (SS) for subject (Thermodynamics and Chemical Kinetics, TCK, and Biotechnology Business Economics, BBE), 
language used as medium of instruction and gender. 

A Principal Component Analysis (PCA) was used to confirm the construct validity [34]. Two factors arose 
from the analysis. As Figure 1 shows, considering a subscale level, DM and DS load on Factor 1, which can 
be assumed as DA, while SS and SM group in Factor 2, related to SA. This result is in agreement with alpha 
Cronbach results and support the existence of two main scales and the subscales are not detected in this 
questionnaire. Study of the psychometric properties of the questionnaire support this result [35]–[38]. 

 
Figure 1. Weights of the two factors in the Principal Components Analysis where variables Surface 

Motivation (SM) and Surface Strategy (SS) grouped in Factor 1 and Deep Motivation (DM), 
 Deep Strategy (DS) grouped in Factor 2.  
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The rate of response among students was uneven. While in TCK it was a 61%, in BBE only 32% of 
students took the survey (Table 2). The most plausible explanation for this difference is survey fatigue, 
i.e., the resistance to take again the same test. The response rate of TCK is similar to other studies in 
the same context [33] and support those external factors affect the lower response rate in BBE. 

Mean DA values were significantly higher than mean SA values regardless the subject, language or 
gender (Table 2). And are similar to other studies [33], [39]–[42]. The subject can affect the student 
approach to learning but is more related to the year of study that the subject itself in our context [33]. In 
this case, both subjects are from the same term, and even the thematic of the subjects is quite different 
(chemistry and economy) it has not enough effect to alter the approach to learning as a whole value. 
Differences arise at student level as is discussed below (Figure 2). 

The only significant difference within the learning approaches in relation to the studied variables was 
found on SA approach as a function of gender, being males more likely to show a higher SA value (Table 
2). Effect of gender on student approach to learning is variable with some studies showing no differences 
[43],[44] while others report differences [45],[46]. 

Table 2. Number of students who answered the questionnaire by subject (Thermodynamics and Chemical Kinetics, 
TCK and Biotechnology Business Economics, BBE), language used as medium of instruction and, gender.  

 No. answers 
 (% enrolled) DA  SA  Difference 

DA-SA  Null hypothesis 
DA-SA2 

Subject         
TCK 60 (0.61) 3.17 ± 0.07 a 2.16 ± 0.08 a 1.01 ± 0.12 a *** 
BBE 33 (0.32) 3.01 ± 0.11 a 2.16 ± 0.09 a 0.84 ± 0.16 a *** 

Language         
Spanish 54 (0.43) 3.11 ± 0.08 a 2.19 ± 0.08 a 0.92 ± 0.14 a *** 
English 39 (0.51) 3.12 ± 0.08 a 2.13 ± 0.09 a 0.99 ± 0.14 a *** 
Gender         
Female 55 (0.41) 3.11 ± 0.08 a 2.04 ± 0.08 a 1.07 ± 0.14 a *** 

Male 38 (0.55) 3.11 ± 0.08 a 2.33 ± 0.08 b 0.78 ± 0.13 a *** 
Total 93 (0.46) 3.11 ± 0.06   2.16 ± 0.06   0.95 ± 0.10   *** 

Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep approach (DA), surface approach 
(SA), difference between DA and SA and null hypothesis DA-SA. 
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test. 
2***: P<0.0001 

Regarding the subscales of DA and SA approaches, the pattern found before is maintained: components 
of DA, namely Deep Motivation (DM) and Deep Strategy (DS), are both significantly higher than SA 
components, Surface Motivation (SM) and Surface Strategy (SS), for every subject, language as 
medium of instruction or gender. Among DA elements, DM shows is significantly higher than DS. When 
considering SA elements, it is SS has significantly higher values than SM (Table 3). These results 
support the existence of two main factors as reported by other studies [35]–[38]. Coherently with prior 
SA results, SS values in males are significantly higher than those of females. No other differences are 
found in the DM, DA and SM values regarding the studied variables (Table 3). 

Table 3. Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep motivation (DM), 
deep strategy (DS), surface motivation (SM) and surface strategy (SS) for subject (Thermodynamics and Chemical 
Kinetics, TCK, and Biotechnology Business Economics, BBE), language used as medium of instruction and gender. 

 DM1  DS  SM  SS  

Subject         
TCK 3.29 ± 0.09 a 3.04 ± 0.07 a 1.84 ± 0.08 a 2.48 ± 0.09 a 
BBE 3.17 ± 0.11 a 2.84 ± 0.13 a 1.84 ± 0.11 a 2.48 ± 0.10 a 

Language         
Spanish 3.26 ± 0.10 a 2.95 ± 0.09 a 1.89 ± 0.09 a 2.48 ± 0.09 a 
English 3.24 ± 0.09 a 3.00 ± 0.09 a 1.77 ± 0.09 a 2.48 ± 0.10 a 
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Gender         
Female 3.24 ± 0.10 a 2.98 ± 0.09 a 1.75 ± 0.09 a 2.33 ± 0.09 a 

Male 3.26 ± 0.09 a 2.96 ± 0.10 a 1.97 ± 0.09 a 2.69 ± 0.09 b 
Total 3.25 ± 0.07   2.97 ± 0.07   1.84 ± 0.06   2.48 ± 0.07   

1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test. 

The comparison of results on a per individual basis (Figure 2) shows that most of the students have a 
similar approach in both subjects, with similar DA minus SA differences. However, some students did 
show some discrepancy among subjects, which indicates an influence of contextual or perceived factors. 
A similar distribution can be found in other studies [42] that show a similar approach between students, 
but some of them have a different approach indicating the existence of different factors that determine 
the election of their approach to learning. In our case the subject is one of the main factors and can 
influence the response. Comparison of subjects of different years in our context showed differences 
between subjects, but they were more related to year of study [33]. 

 
Figure 2. Deep approach (DA) minus surface approach (SA) distribution of scores for each common student of 
Thermodynamics and Chemical Kinetics, TCK, and Biotechnology Business Economics, BBE subjects. The 

black lines depict mean values for DA and SA and the grey lines the mean plus or minus the standard deviation. 

Table 4 shows the correlation coefficient between the factors. As expected, DA shows high and positive 
correlations with DM and DS. Likewise, SA correlates positively with SM and SS. Coherently, negative 
correlations were found for DA – SA, DA-SM, DA-SS, SA-DM and SA-DS. All correlations are significant. 
These results again support the existence of two main factors. Although the existence of other factors 
cannot be discarded the R-SPQ-2F questionnaire is not able to detect it.  

Table 4. Correlations between different factors of the R-SPQ-2F questionnaire scales. Deep approach (DA), surface 
approach (SA), deep motivation (DM), deep strategy (DS), surface motivation (SM) and surface strategy (SS). 

 DA SA DM DS SM 
SA -0.36 ***     
DM 0.90 *** -0.35 ***    
DS 0.88 *** -0.29 ** 0.58 ***   
SM -0.39 *** 0.91 *** -0.40 *** -0.29 ***  
SS -0.27 *** 0.92 *** -0.25 ** -0.24 *** 0.68 *** 

***: P<0.0001, ** 0.001<P<0.0001, *0.01<P<0.001, NS>0.01 
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4 CONCLUSIONS 
In both subjects, regardless language and gender, average DA scores were significantly higher than SA 
scores. Whereas DM scores were higher than DS, the opposite happened with the surface scales (SS 
scores were the highest). Although some students had different (DA-SA) values due to environmental 
adaptation, the majority of them maintained their approach to learning in both courses. Subject is not a 
factor that affect approach to learning at a whole, but it affects at student level. Further research should 
examine the reasons behind DA activation. 
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Abstract

Launched in 2011, Massive Open Online Courses (MOOC) has grown to a huge size. In 2020, the
number of participants, excluding China, exceeded 180 million. This meant more than 2,800 courses,
360 microcredentials and 19 online degrees. MOOC platforms have also undergone a reorganization in
their market theory approach, with initial gratuities increasingly being replaced by profit-oriented
operations.

MOOC platforms offer a huge economy of scale for their operators. Participating thousands of students,
sometimes tens of thousands, in each course can generate enormous revenue for platforms, even with
relatively low tuition. Although audit participation courses are not as lucrative, they also provide some
revenue with the additional services associated with them. At the same time, MOOC service platforms
are increasingly narrowing free participation opportunities.
Due to economies of scale, the majority of courses are conducted in English. In addition, even in the
main world languages (here again we omit the Chinese), such as Spanish, German and French, some
courses have been announced, but the relatively small population of Central European countries has not
yet launched real MOOC courses. However, they hold certain online trainings that can even be
interpreted as MOOC lobbies.

In our study we deal with the situation in Hungary. We give a picture of the popularity of MOOC in
Hungary, as well as the initiatives taken in the direction of simple on-line trainings. We examine this
issue through meta-analysis. The Hungarian literature published on the topic will be systematized and
rethought. We will think about the possibilities of a MOOC course to be announced in Hungarian, and we
will examine the competitive situation of Hungarian higher education regarding the international
popularity of MOOC. We analyze the juxtaposition of the traditional brick and mortar universities and the
MOOC and try to outline possible future trajectories for the 10-20-30 years of development of Hungarian
higher education.

Keywords: Massive Open Online Courses, Economy of scale, Tuition fee, Brick and mortal university,
Place for smaller countries.
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Abstract  
The improvement of the built housing stock, especially in areas of social vulnerability, has become a 
need to be addressed in recent years by public administrations. Consequently, the need to train 
professionals in transversal knowledge has become urgent, not only related to construction technology 
but also to issues of social content. This paper shows the design of a Massive Online Open Course 
(MOOC) entitled “Accompanied self-renovation. Habitability and safety conditions improvement” which 
is part of the Smart Rehabilitation 3.0, a project co-funded by the Erasmus+ Program that aims to 
mitigate and cover the gap between educational offer and the social reality, by defining, a new 
professional profile of “Building Rehabilitation Expert”. 

Keywords: Massive Open Online Courses (MOOCs), e-Learning Projects, Rehabilitation, Crosscutting 
knowledge. 

1 INTRODUCTION 
Smart Rehabilitation 3,0 project is co-funded, under Key Action 2 (Strategic Partnership for Higher 
Education) by European program Erasmus +, which supports education, training, young people, and 
sport in Europe, prioritising those activities established by the European Education Area, as well as the 
Action Plan on Digital Learning, among others.  

Smart Rehabilitation 3.0 aims to mitigate and cover the gap between educational offer and the social 
reality by defining a new professional profile of “Building Rehabilitation Expert” and the creation of 
homogeneous curricula, validated at European level, for the training of these experts within the 
framework of higher education. One of the working proposals is the development of 4 Massive Online 
Open Courses, commonly known as MOOCs.  

MOOCs were dominating the eLearning field [1] until the covid-19 lockdown. At present, it exists a great 
variety of online courses, not just MOOCs, but also webinars, distance learning, SPOC (Small Private 
Online Courses), SOOC (Small Open Online Courses), etc. However, MOOCs still keep the character 
of their original definition as a web-based course available for free to any participant from any place in 
the world [2] [3]. In the same vein, MOOCs are considered to provide free access to high-quality learning 
materials offered by elite universities [4].  

Traditional education is not enough anymore, skills complementarity is requested [5]. In response, 
MOOCs are considered under the aim of adapting curriculum contents to the requirements of the 21st 
century society, characterized by quick changes, disruptive innovations, audiovisual language and the 
need of a continuous education [6]. Also, MOOCs promote the lifelong learning as the main dynamics 
for labor outputs and competitiveness in a job [6] [7]. 

Nevertheless, “not all that glitters is gold” and MOOCs have some critics. Mainly, the small percentage 
of students that successfully reaches the end of the courses (about 10% across total enrolment), or the 
almost null synchronous interaction between the teacher and the student, as well as the difficulties to 
have a reliable evaluation [8]. Perhaps, also the fact that local knowledge is replaced by a global one, 
in the aim to be a massive learning [9], in addition to the scarce information on the cost to produce a 
MOOC, key data to determine its effectiveness and efficacy [10].  

To one thing that everyone agrees on is that the five learning competencies that may affect student’s 
participation and continuity in learning a MOOC are: linguistic competence in English, prior knowledge 
in the subject matter, broad-mindedness, self-regulation and self-efficacy, and communication skills [4]. 
In addition, already acquired language skills such as reading and listening comprehension, critical 
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capacity, computer-related skills, and primary media (electricity and internet connection), as well as 
physical space to generate a moment of concentration [8]. 

Current research about MOOCs examines which is the most successful methodology. Some authors 
experimentation suggest that MOOC completion rate relates more to methodology than to the platform, 
theme or profile of enrolled participants and show that the highest dropout rate occurs after the first 
module and then stabilizes to the end of the course, regardless of the number of modules [11].   

Regarding the methodology, 2 models are clear: xMOOCs and cMOOCs.  

xMOOC follows the traditional format, based on the acquisition of content and evaluation model with 
standardized tests [8]. 

cMOOC relies on an information exchange, interaction, and participation to form virtual communities 
and create collective knowledge through the use of ICT [8]. 

The current trend defends the hybrid model, which incorporates cooperation to create knowledge 
sharing among participants and combines characteristics of xMOOCs and cMOOCs [12], considering 
the interaction of every kind of participant as a key of the MOOC success, since the methodological 
approach that encourages the cooperation and exchange of information of its members increases 
motivation [13]. 

Finally, we must point out a contradiction and a flaw. The first one is not unknown, although MOOCs 
are supposed to be massive, they have been relatively less researched and adopted in other parts of 
the globe especially in developing or underdeveloped regions. Whereas the flaw is derived from a study 
of Rasheed et al. (2019), who revealed that MOOC research activities were mainly published in USA 
and conference papers were mainly affiliated to academic institutions, no selected study was affiliated 
to an industry [14]. 

The following paper has as its main objective to show the methodology developed for designing a set of 
technical MOOCs on that kind of knowledge that has considerable impact on the society: the expert on 
the rehabilitation of our cities, our buildings, and our homes.  

2 METHODOLOGY 
As part of a European program, the 4 MOOCs had to be designed collaboratively, as all of them share 
a common objective, with an international scope, of expanding the knowledge of professionals involved 
in construction towards the rehabilitation and retrofitting of buildings. The set of MOOCs results from the 
coordination of different countries, which are the different partners of this EU Program: Polytechnic 
University of Catalonia and RehabiMed Association (Spain), Università degli Studi di Palermo (Italy), 
University of Cyprus (Cyprus) and Kauno University of Technology (Lithuania). 

The methodology phases of design, common to all partners, were the following: 

1 First research and initial analysis on existing MOOCs. In the university context, addressing the 
subject of the rehabilitation and retrofitting of buildings, in order to identify the gaps. The problem 
was that a very low percentage of MOOCs was focused on the field of building rehabilitation. 
Therefore, the search had to be broadened to any topic that could be of interest to the team 
members. In order to compare and judge the suitability of each course examined, an existing 
template, developed by the Institut de Ciències de l’Educació de la UPC1, was used. It covered 
the following parameters: Organizing institution; Type of institution (public university teaching 
platform, etc.); Accreditation system; Price; Title; Area of knowledge; Description of the course; 
General objectives of the MOOC; Similar existing courses (competition); To whom it was 
addressed; Program; Skills to acquire; Structure; Workload; Synchronous / Asynchronous; 
Language; Responsible teaching staff; Other teachers. 

2 Decision on topics to be developed by the 4 MOOCs 
3 Given the lack of existing MOOC courses in the field of intervention in existing buildings, the 

diversity of topics to be covered was important. The debate on the subject under study was 
twofold. First, each of the SmartRehabilitation 3.0 partners developed their own internal initial list 
of suitable subjects. The many proposals formulated were wide-ranging and straightforward, 
deriving from the extensive experience in this field by every member of the teams by country. 

 
1 ICE-UPC, https://www.ice.upc.edu/ca 
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Secondly, the different partners of the program discussed the chosen topics among themselves, 
with the goal that each country should develop complementary themes. From this twofold 
consideration, the topics to be developed by each partner emerged. University of Lithuania would 
develop the Wooden built heritage as a renewable resource for local development; University of 
Cyprus would deal with Conservation and environmental sustainability of vernacular architecture; 
University of Palermo would raise the Approaches, techniques, and interventions for the 
rehabilitation/ restoration of architectural heritage; and Polytechnic University of Catalonia would 
address Accompanied self-renovation habitability and safety conditions improvement. 

4 Target: The decision was clear, the course had to be aimed mainly at students, technicians, and 
professionals from the field of architecture. 

5 Structure and format: Both structure and format of the MOOC should be similar for all partners. 
Based on the most successful MOOCs analyzed in the methodology’s 1st phase, a model of 6 
training modules was decided upon. Each module was developed through 4 lessons, practical 
exercises, reading materials and self-assessment. 

6 Design of specific contents of the course: Each partner works alone on this phase. The UPC 
design is developed in the next section. 

3 RESULTS 
The MOOC course presented in this paper provides the knowledge to carry out ‘bottom-up’ 
rehabilitations based on the needs and capabilities of the resident population. The course contents focus 
on improving health, safety, and risk prevention conditions in buildings, improving the adequacy of 
spaces and accessibility and energy performance. During the course, a series of technical actions will 
be provided, in order to improve the conditions of the living and community spaces with the collaboration, 
whenever possible, of the local associative and productive fabric, with a transversal and interdisciplinary 
approach. 

As mentioned before, 6 modules make the structure of the MOOC. The issues tackled at each module 
are the following: 

Module I. Introduction and organization. 

Module II. Indoor air quality and healthcare. 

4 lessons on minimal intervention strategies in elements such as interior courtyards that allow 
improvements in the Ventilation (2.1), Lighting of indoor spaces (2.2), Choice of finishing materials (2.3) 
and Pest management mechanisms (2.4). 

Module III. Safety: Minimum interventions. 

It provides knowledge and tools to identify risk situations that require urgent interventions such as: 
Electrical installations (3.1); Fire load and combustible materials (3.2); Recognition of serious structural 
damages (3.3); Safe and evacuation routes (3.4) 

Module IV. Adaptability and accessibility. 

Providing information on the possibilities of improving adaptability and accessibility through slight 
functional changes, such as: Adaptable furniture (4.1); Signage or support elements (4.2); Words on the 
existing roofs (4.3); Interventions on ceilings and partition walls (4.4) 

Module V. Sustainability: Techniques for improving energy behavior. 

Module VI. Care and Health: Training in healthy habits. 

These last two modules address those issues most related to the recognition of cultural diversity and 
habits of use of inhabitants and strategies of community management, citizen participation, community 
involvement, and co-responsibility in the use and maintenance of the building. 
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Figure 1. Smart Rehabilitation 3.0. UPC MOOC. General structure. 

The inner structure of each one of the six modules begins with an introduction and a posing of a series 
of questions about it. The aim is to generate the student’s curiosity and highlight the key issues. 
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Figure 2. Smart Rehabilitation 3.0. UPC MOOC. Step 1: Questions. 

Regarding these questions, the objectives of the module are proposed.  

Then, recent news and current regulations are exposed. Also, there is a list of suggested reading 
material. 

Next, some solutions based on success stories are taught, to end with problem-solving exercises, 
individually, to establish the level of understanding of the student. 

 
Figure 3. Smart Rehabilitation 3.0. UPC MOOC. Step 5: problem-solving exercises 
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4 CONCLUSIONS 
MOOCs are usually offered by specific institutions, however in this case the MOOC is the collaborative 
sum of four European Universities and an expert entity on rehabilitation of buildings (RehabiMed). 

The methodology for a coordinated and simultaneous design of the MOOC between four different 
countries is not only possible, but it has also help to forge cross-national links and academic networks 
extending beyond the borders. 

Experts say that a clear shortcoming of MOOCs is that they can hardly reach developing or 
underdeveloped countries. In order to improve this condition, two measures are going to be taken: 

• The course must be mainly asynchronous to cover the time offset between countries. 
• The UPC MOOC is developed through 2 different languages, English and Spanish. This way, 

Latin America will also be capable to follow the course, with plenty of technical vocabulary, in full 
understanding. 

Finally, let say that there is a point to review, the interaction between students and teachers. It has been 
proven that interaction is essential to guarantee the MOOC success. The proposal of experts answering 
queries from students, the best time bands to do it, the degree of involvement, etc. has to be considered 
for future research. 
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DESIGNING A CURRICULUM OR TRAINING COURSE - MAIN 
ASPECTS OF A SYSTEMATIC APPROACH 

S. Tsankov 
University of Ruse (BULGARIA) 

Abstract 
The article presents a model of a systematic approach of designing Electronic Educational Resources 
(curriculum or training course) and related activities, tailored to the needs, preferences and level of 
learners, which largely determine the content, structure, methods, language and educational level. 

Keywords: training course, designing curriculum, design process, systematic approach, educational level 

1 INTRODUCTION 
The pedagogical use of digital technologies in the practice of teaching in all subjects is the basis for 
modernization of the Educational system of each country and an essential element of the European 
educational policy. 

Electronic Educational Resources (EER) are universal tools for organization and didactic provision of 
technological training in the modern information environment. They can be used in various forms to 
obtain educational and reference information, to organize the process of knowledge acquisition, to 
acquire skills and habits for independent learning and practical activities, to effectively control learning 
outcomes. 

Planning is the process of systematizing each of the actions in designing a curriculum or training course 
so that each decision is conditioned by the previous one. For example, once the educational needs have 
been identified, the next step is to clarify and articulate the learning objectives. These learning objectives 
are the unequivocal statement of what the learner will be capable of after completing the learning. It is 
often difficult to find suitable words for the most accurate definition of learning objectives and resort to 
too general formulations. In these cases, it often happens that the goals do not correspond to the initial 
analysis of educational needs. In the same way, the conditions of the tasks must reflect on the realization 
of the learning goals. The Learning Design must be not only concrete and coherent, but also appropriate 
and convenient. In order for a design to be convincing and appropriate, it must first be properly 
categorized. 

Given that university education must adequately prepare students for life and professional realization 
within the 21st century, new ways of conducting education have emerged – from emphasizing traditional 
ways of obtaining credit, to real results, achievements and achieving the goals. 

Learning is often perceived as an event (as a qualitative event), but it is actually a system of events. 
Creating a Learning Design is a cyclical process that analyzes needs, develops solutions, tests these 
solutions and reviews them. The most important stage in this system is planning, which puts learning 
on a solid footing. 

Developing a Learning Design is like any design process. It is a method of product planning, 
management and development, involving three main phases: (1) planning, (2) presentation and (3) 
Practice. Each phase offers opportunities to review learning materials and assumptions. 

The planning process consists of: (1) needs analysis, (2) defining tasks, (3) goal setting, (4) goal 
classification, and (5) test unit creation. These stages are followed by the presentation phase, which 
includes designing the presentation and strategies for practical exercises, which can be classified as 
attention management, cognitive management of mental load (memory process), and management of 
knowledge structures. The evaluation is not a separate phase, as it is performed simultaneously 
throughout the design process. It has two components: (1) assessment of learners and (2) revision of 
learning materials [6]. 

The use of a systematic approach in the creation of educational design implies that the first strategic 
choice does not always determine the end result. The initial choice of design strategies should be based 
on a carefully catalogued set of options taken from both science and experience. These strategies 
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should be tested on a set of learners who have similar characteristics as a target audience. The results 
of such a sample are the best source of feedback. 

Learning outcomes are a function of the competence of learners in the successful use of content, 
information, ideas and tools. "When learners do important things with what they know, they are actually 
taking a significant step beyond knowledge itself" [3]. The importance of reporting mechanisms (student 
assessment) that directly affect student achievement and help them "know what they know" [9]. In this 
way, the results reflect the quality of training for a certain period of time – what is learned compared to 
what is taught. 

Such an approach to planning, implementation and evaluation requires managers, teachers and 
learners to focus their attention and efforts on the desired learning outcomes [4, 5] and to be responsible 
for what is happening [8, 9]. According to the approach, the most effective way to achieve the learning 
objectives is to first define the desired end goal and then in reverse order to determine the most efficient 
way to achieve it. 

2 METHODOLOGY 
The planning and design phases of the Systematic Approach to Designing a Curriculum or Training 
Course presented in the article include: 

- Determining the profile and educational needs of students 
- Formulation of learning outcomes 
- Bringing the learning outcomes in line with national standards 
- Defining teaching strategies 
- Making an evaluation decision 
- Selection and consistency of content 
- Choice of methods and means 
- Decision making for program management 
- Design a user manual 

2.1 Planning a program or training course 
The design of Electronic Educational Resources is preceded by preparation that needs analysis, which 
includes: 

• Defining a clear goal and a general plan for achieving the goal 
• Creating a list of goals or expected learning outcomes 
• Creating a list of ideas, methods and techniques, procedures and resources that can be used to 

accomplish any goal 

• Selection of ideas, methods and techniques, procedures and resources that are most likely to 
meet the objectives of each step 
o Are they practical - can they be done by the teacher and the learners? 
o Are they suitable for learners? 
o Are they in line with the overall goal? 
o Will learners be able to understand what needs to be done? 
o Do they provide enough diversity? 
o Is it easy to move from one step to another? 

• Testing of each step in the design and verification of the funds allocated for each step 

• Planning details of each design step 
• List of all necessary materials and resources 

• Distribution of staff roles and responsibilities 
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• Testing of new or unknown procedures, techniques and resources, visual aids, checking the 
operability of the equipment 

• Evaluate the plan and make any changes. Preparation of a list when evaluating the plan 
• Performing administrative and any other control 

• Preparation of a user manual 

In Figure 1 presents the general scheme of a system for designing a program or training course, offering 
a systematic approach to design [7]. This allows the same steps to be repeated in a circle one after the 
other and thus the program or course can be improved after each implementation. 

 
Figure 1. Systematic approach - designing a curriculum or training course 

The relationship between the training need analysis process and the program or course development 
phase, as well as related activities (such as manual design and program evaluation [1, 2]), is illustrated 
below in Figure 2. 
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Figure 2. Planning, design and evaluation of results 

Having a solid design approach means that the needs, level and preferences of the target group of 
learners will largely determine the content, structure, methods, language and educational level of each 
program or course. General information about learners is usually collected at this stage. What are these 
features of the learners and what are their needs? The process of developing a student profile includes 
the following stages: 

- Choice of a general concept (direction, goal); 
- Collecting information; 
- Information analysis; 
- Interpretation of information. 

Identifying educational needs is an important step in designing educational events. This is done for the 
preparation of a specific event and is important for a good teacher who will conduct and analyze the 
event. Based on the students' daily performance, the teacher could take notes on their obvious 
educational needs. 

2.1.1 Choice of general concept 
The choice of the general concept presupposes a common space of the content or an accompanying 
problem, which motivates for a specific program or training course. It is often determined, for example, 
by an organization or group of teachers and not by the teacher himself. The general concept determines 
the type of information needed to identify the educational needs of learners. Information on 
arrangements, equipment and the situation of trainers may be required. 

Setting a general concept helps to do the following: 

1 Indicates what information is needed to collect; 
2 Indicates what program or course is possible to create; 
3 Indicates the time and place of the program or course; 
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4 Indicates which others can participate in the planning of the course. 

2.1.2 Collecting information 
When collecting information, it must be decided: 

- What information is needed; 
- What form the information should be in (surveys or statistics); 
- How the information will be collected. 

The general concept determines the type of information needed to identify the educational needs of 
learners. Information on the arrangements, equipment and position of the trainers may be required. 

To build the profile of the learner can be considered and the so-called. Learning styles that reveal the 
characteristic individual ways in which learners learn. For example, some learn well from oral 
instructions, while others learn from visually enriched content. Others learn best and show interest in 
theoretical material. Many comprehensive programs and courses begin with exercises that help identify 
learners' individual learning styles. 

2.1.3 Information analysis 
The analysis of the collected information includes: 

1 Summary of information: sorting and segregation according to appropriate categories; 
2 Verification of inherent categories: for example, information on groups of people with interests in 

education, information, communication technology and career development may appear in the 
information; 

3 Search for models and relationships: for example, “What is the relationship between age and 
interests in self-development?”. 

2.1.4 Interpretation of information 
In order to interpret the information, must be answered the question "What does this information mean?". 
For example – if necessary, to understand what the profile of the learner shows in relation to his 
educational needs. Usually, the information models that have been revealed through the analysis 
process are open to different interpretations. 

2.2 Analysis of the purpose of the educational process 
The purpose of the educational process is prepared on the basis of the identification of the educational 
needs. Planning helps learners to satisfy one or more of these needs one. In general, the words goal, 
task, aspiration are broad concepts that describe what is supposed to be achieved during a program or 
course. A goal is a very specific term, and a program / course can have very specific goals. 

A good and clearly set goal is the key to a good curriculum design. Developing, improving and fully 
understanding the goal takes a long time. In the long run, the time and energy invested in setting the 
goal will be secured. Solutions and ideas will come easier and will be applicable and relevant. 

2.3 Development of learning objectives and results 
Once the training needs have been identified, the results that need to be achieved in the course of the 
training must be determined. This is an important activity, as the whole process that follows (respectively 
– phases of development, implementation and evaluation of training) depends on the accuracy/precision 
of the initial information. "Accuracy" does not mean right or wrong results, but meaningful and relevant, 
addressed to solve the original problem (the difference between what should be and what is now). 

Adequate needs analysis leads to the development of a goal corresponding to the desired learning 
outcome. Due to the wide range of target scope, it is necessary to specify more specific goals and results 
in order to develop a set of procedures and activities that will lead to an effective learning process. The 
development of specific learning objectives helps to explain more precisely the purpose of the program 
and its courses and modules. 

In accordance with the goal, the learning content is determined, which has three common components 
related to: 
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- Mastering knowledge; 
- Implementation of various learning activities; 
- Formation of personal characteristics in students. 

In the educational content it is necessary to separate the main content cores, each of which defines 
many objects of study and their corresponding types of educational activities, as well as the relationship 
between them. The learning content is successfully mastered in the learning activities, the description 
of which content characterizes the skills that must be mastered by the learners. 

3 CONCLUSIONS 
This article presents the main aspects of the systematic approach in designing a curriculum or training 
course and related activities. They are tailored to the needs, level and preferences of the learners, which 
largely determine the content, structure, methods, language and educational level. 

These aspects are aimed primarily at assisting professionals in their work to optimize the design process 
and related activities. 
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Abstract 
Identifying and recognizing TWE (twice-exceptional) children in the classroom can be challenging for 
teachers. Often, their talents mask their weakness or vice versa. Sometimes, both their strengths as 
well as weaknesses go unnoticed by teachers. This situation can lead TWE children to being at risk for 
misdiagnosis (Roberson, 2016) and leading to possible educational misplacement for years. This can 
cause frustration and pain for both teachers and students (Amend, 2018). Thus, it is very important for 
teachers to be able to recognize and understand the characteristics of TWE children to provide 
appropriate educational support to help these students and enable them to maximize their potential and 
reach their goals in the future. The aim of this intervention study was to increase teachers’ knowledge 
and familiarities with twice exceptional children as well as to introduce strategies that would enhance 
the experiences of these children in the classroom. This program for teaching twice-exceptional children 
was based on the Response to Intervention (RTI) approach (Fuchs & Fuchs, 2005) to delivering different 
types of interventions to students based on their needs. In this research, the intervention consisted of 
four weeks training including tutorials, focus group discussions (FGDs), role-plays, and evaluations. The 
research was conducted with 61 primary school teachers from ten primary schools in different 
regions/districts in Jakarta, Indonesia. The teachers were those teaching upper level primary school 
children – i.e. Years 4,5, and 6. Thirty-one teachers were selected randomly to join the Intervention 
sessions and divided into four groups, which represented each district in Jakarta and 30 teachers 
participated in Control groups. There was a pre-intervention test before the implementation of the 
intervention and a post-intervention test to evaluate the intervention. A mixed-model analysis of variance 
(ANOVA) has been used to analyse the data. The between-subject factor was Condition (Intervention 
vs. Control) while the within-subject factor was Time (pre/baseline vs. post/time 2). For familiarities, 
there was a Main effect of Time (pre-intervention M=16.37, SD=4.182) and (post-intervention M=18.52, 
SD=5.853), (F(1,63)=6,34,p=.014), that is, at baseline, participants reported significantly lower familiarity 
with TWE children compared to their knowledge at Time 2). For familiarities, the Time X Group 
interaction was also significant F(1,63)=5.08.p=.028. The Intervention group reported greater familiarity 
with TWE children than they did before the intervention. However, there was no difference in familiarity 
over the same time period for the Control group. For Experiences, there was a significant main effect of 
Time (F(1,63)=4,40,p=.04). That is experiences at baseline (M=9.14, SD=2.82) were significantly fewer 
than at Time 2 (M=10.29, SD=3.74). However, there was no significant Time X Group interaction 
(F(1,63)=1.74,p=.192). The intervention sessions resulted in teachers having now learned and being 
more aware of the characteristics of TWE children with the hope that they will implement the RTI 
framework in their schools. This research was a pioneer study about TWE children, with a focus on 
teachers.  

Keywords: TWE (twice-exceptional) children, teachers, intervention, RTI (Response to Intervention) 
framework, familiarity, experiences. 

1 INTRODUCTION  
Teachers sometimes misunderstand the needs of twice-exceptional (TWE) children. Often, they focus 
on the child’s weaknesses rather than their strengths. As a result, these children cannot maximize their 
potential abilities. To help TWE children reach their goals, teachers need to learn how to engage with 
these children in a classroom. 

The aim of this intervention was to increase teachers’ knowledge and awareness of twice exceptional 
children as well as to introduce strategies that would enhance the experiences of these children in the 
classroom. This program for teaching twice-exceptional children was based on the Response to 
Intervention (RTI) approach (Fuchs & Fuchs, 2005) to delivering different types of interventions to 
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students based on their needs. This framework was chosen as Douglas Fuchs (2006) stated that the 
RTI framework is promising and potentially helpful for at-risk students in school. 

The RTI framework highlights a multi-tier of service for implementation in schools, where Tier 1 
represents general instruction for all students in the classroom to identify the level of intervention of 
students’ need, Tier 2 includes supplementary lessons for students who are showing difficulties in 
learning or demonstrating behavioural problems  (in groups of 5-7people), while Tier 3 provides services 
for students who need individual assessment and intervention (see Fig. 1) (Jimerson, Burns, & 
VanDerHeyden, 2007). 

 
Figure 1. Multi-tier of RTI framework 

The National Association of State Directors of Special Education (NASDSE) in Colorado define 
Response to Intervention as the “practice of providing high-quality instruction and interventions matched 
to student need, monitoring progress frequently to make decisions about changes in instruction or goals 
and applying child response data to important educational decisions”,(Pereles, 2009). Meanwhile, The 
Colorado Department of Education (CDE) has a definition broader in nature and inclusive of all students. 
It defines RTI as “a framework that promotes a well-integrated system connecting general, 
compensatory, gifted, and special education in providing high quality, standards-based instruction and 
intervention that is matched to students’ academic, social-emotional, and behavioral needs” (Pereles, 
2009, p. 40).  

According to (Crepeau‐Hobson, 2011), the best method to identify diversity and contrast learning needs 
of TWE children and which combines assessment and complete evaluation into a three-tiered framework 
is RTI. Almalki and Abaoud (2015) also stated that the approach of RTI has a greater impact on children 
with special needs and it can be considered as the most effective model for different types of children 
with various levels of special needs.  

Mattingly (2014) sought to investigate the effects of RTI for students in level three, four, and five in public 
primary schools in North Carolina. The results showed that RTI led to gains in students’ achievement in 
reading but not for mathematics, leading to the conclusion that RTI would be useful for increasing 
students’ achievement by giving them instruction and intervention based on their specific needs 
(Mattingly, 2014). 

Another study using RTI was conducted for a project of the NIHCD at the University of Washington 
between 2011 and 2016 to evaluate TWE children’s responses from four different groups in level 4-9 to 
intervention, and involved 27 gifted students with specific learning disorders (SLDs), 14 gifted students 
without SLDs, 21 average students with SLDs, and 7 average students without SLDs (Lyman, 2016). 
The study found that in response to intervention, four groups had significant similarities and differences 
profiles on learning (reading and writing) and phenotype (genetic behaviours), leading the researchers 
to conclude that RTI can be used in the general classroom for teaching practices (Lyman, 2016). 

Tier 3: Individual intervention 
or special education (1-2 

people)

Tier 2: Intervention for 
Students at-risk (small group 

5-7 people)

Tier 1: Universal Instruction 
and Early Identification (all 

students in classroom)
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2 METHODOLOGY 
In this research, Response to Intervention (RTI) was used as a framework for this study, which consisted 
of four weeks training including tutorials, focus group discussions (FGDs), role-plays, and evaluation. 
There was a pre-intervention test prior to the intervention and post-intervention test followed to evaluate 
the effect of intervention. Additional questions relating to the intervention program were also included to 
inform the evaluation.  

As all data were collected in Jakarta, Indonesia, all communications with participants (e.g. informed 
consent, questionnaire, the headmaster letters, focus group discussions, modules for intervention) were 
applied in Bahasa Indonesia language. Therefore, the questionnaire and modules for intervention 
required translation into Bahasa Indonesia by an independent bilingual speaker. The questionnaire and 
modules for intervention were then back-translated into English by a second bilingual speaker to check 
for accuracy. The questionnaire was administered electronically through Qualtrics (link provided to 
participants) where respondents’ confidentiality was protected and survey responses were anonymous.  
Questionnaires for Baseline and Time 2 were adapted from The Twice-Exceptional Needs Assessment 
Survey (Foley-Nicpon, Assouline, & Colangelo, 2013). Overall, there were 25 questions to acknowledge 
teacher’s awareness and experience with twice-exceptional students. Specifically, four items requested 
demographic information (e.g., professional responsibilities, the certificate that the teacher currently 
has). Nine items related to familiarity with special education/gifted students with attention deficit and 
hyperactivity disorder (ADHD)/ autism spectrum disorder (ASD)/Emotional difficulties/Learning 
disabilities. These Familiarity items use a 4-point Likert-type response scale (0-3) ranging from “no” 
familiarity to “specific” familiarity (e.g., “How familiar are you with TWE/special education services/ 
guidelines for gifted education services”). Four items were related to experience in working with the 
gifted students with ADHD/ASD/Emotional difficulties/learning difficulties. The Experience items also 
have 4-point Likert-type scales (0-3) ranging from “none” to “extensive,” (e.g. “How would you describe 
your experience in working with the Gifted students with ADHD/ASD?”). One item related to confidence 
with responses on a 4-point Likert-type scale ranging from “not confident at all” to “very confident”. One 
item required a ranking of 8 factors that might require referrals for evaluation of twice-exceptionality, 
ranked from 1 (the most important) to 8 (the least important), (e.g. Behavioural difficulties in the 
classroom, Outside activities, Parental concerns). There was one item concerning opinions related to 
the best choice to provide primary support for twice-exceptional students. This item provides 8 choices 
(e.g., Classroom teacher, Gifted education Specialist, School Administrator). One item asked for an 
estimation of the percentage of gifted children with TWE in the province of Jakarta. There were 5 
percentage ranges to choose (e.g., Less than 1%, 1%-5%, 6%-10%). One item asked about the primary 
area of difficulty that teacher observes for TWE students (e.g., Academic difficulties, Social difficulties 
with peers, Social difficulties with adults, etc.).  

Firstly, participants were randomly divided into two equal size groups (Intervention and Control) based 
on location, which represented each district of Jakarta. Secondly, the questionnaire for both groups was 
distributed to provide baseline data. Thirdly, after the intervention was delivered to the Intervention 
group, the Control group was offered the opportunity to also complete the intervention following the Time 
2 data collection. However, only one teacher from the Control Group opted to take up the offer. 
Therefore, there was no intervention for the Control Group due to lack participants. Lastly, after 4 weeks, 
a Time 2 questionnaire identical to the baseline was distributed to both groups. 

A 2 (Condition: Intervention vs Control) x2 (Time: Baseline vs Time 2) Randomized Controlled Trial 
(RCT) was implemented involving 90 teachers. The sample size of 90 was chosen based on G*power 
calculation to maintain Type II error at .08. The teachers were randomly allocated within school location 
to either the Intervention or Control Groups. Baseline data were collected before the intervention for that 
Group and Time 2 data were collected following the intervention. An equal time period (4 weeks) was 
applied to the two data collections for the Control Group.  

Tutorials were delivered in Week 1 to the Intervention groups. The tutorial was based on module, topics 
included TWE children and their characteristics, RTI setting, and Strategies to assist children with TWE 
in a classroom, such as; personal approach, improve professional skills, and collaboration with parents. 
This tutorial lasted 90 minutes for each Intervention groups. In Week 2, FGDs were conducted to 
determine ways of best engaging with twice-exceptional children in the classroom. The teachers 
discussed their familiarities with, and experiences of TWE and their current knowledge about teaching 
strategies based on RTI framework. Then role-plays were applied in the following week for all groups in 
the intervention. For this session, teachers were divided into two groups (as general students and 
teachers) and one teacher acted as a TWE/Special needs student, they played roles in a classroom 
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setting based on RTI framework. In this Role-play, teachers made their own scripts based on their 
experiences and guided by the modules that they received in the tutorial session. In the following week, 
there was an evaluation and post-intervention test for both Intervention group and Control group to 
evaluate the intervention program. 

3 RESULTS 

3.1 Demographic Analysis 

3.1.1 Ages and Years Teaching Analysis 
An Independent samples t-test showed that there was no difference in either ages or years teaching 
between the two group conditions (see Table 1.). Therefore, any difference in familiarity with TWE 
cannot be then due to one group having more teaching experience. 

Table 1. Ages and Years teaching Analysis 

 F Sig. t df Sig. (2-tailed) 

Ages 
Equal variances assumed 2.347 .130 -.892 67 .376 

Equal variances not assumed   -.898 66.568 .372 

Years 
 teaching 

Equal variances assumed 1.328 .253 -1.180 66 .242 

Equal variances not  assumed   -1.185 65.768 .240 

3.1.2 Gender and Class level of Instruction Analysis 
A Chi-square test was used to examine whether gender and class level of instruction differed between 
the groups. The group that teacher was assigned to was not dependent on level of teaching (see Table 
4. and 5.), and although there was random allocation to groups, it was apparent that gender was not 
independent of group (see Table 2. and 3.).  

Table 2. Groups * Gender 

 
Gender 

Total 
Female Male 

Groups Control 30 3 33 
 Intervention 22 14 36 
Total 52 17 69 

Table 3. Chi-Square Tests for Gender Analysis 

 Value df Asymptotic Significance  
(2-sided) 

Exact Sig.  
(2-sided) 

Exact Sig. 
 (1-sided) 

Pearson Chi-Square 8.234a 1 .004   
Continuity Correctionb 6.707 1 .010   
Likelihood Ratio 8.828 1 .003   
Fisher's Exact Test    .005 .004 
N of Valid Cases 69     
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Table 4. Groups * Class Level of Instruction 

 Class Level of Instruction Total 

 2, 6 3, 6 4 4, 5, 6 5 6 Art 
teacher 

English 
teacher 

Islamic 
teacher 

Physic 
teacher 

Special 
Needs 

Teacher 
 

Groups Control 0 0 9 0 13 11 0 0 0 0 0 33 
Intervention 1 1 9 1 7 11 1 1 1 2 1 36 

Total 1 1 18 1 20 22 1 1 1 2 1 69 

Table 5. Chi-Square Tests for Class level of Instruction analysis 

 Value df Asymptotic Significance  
(2-sided) 

Pearson Chi-Square 10.690a 10 .382 
Likelihood Ratio 14.174 10 .165 
N of Valid Cases 69   

3.2 Familiarities with TWE children  
A mixed-model ANOVA was used to analyse teachers’ familiarities. It showed that, overall there was a 
main effect of TIME (F(1,63)=6,34,p=.014). That is, there was a significant difference in familiarities 
between pre-intervention (M=16.37, SD=4.182) and post-intervention (M=18.52, SD=5.853) (see Table 
6). Before the intervention, participants reported significantly lower familiarity with TWE children 
compared to their familiarity after the intervention (see Table 6). For familiarities, a TIME X Group 
interaction  (F(1,63)=5.08,p=.028) was also significant (see Table 6). After the intervention, the 
Intervention group reported greater familiarities about TWE children than did the Control group. 
However, there was no difference in familiarities reported before and after the intervention for Control 
group.  

Table 6. Teachers’ Familiarities for Pre- and Post- Intervention  

 Group Mean Std. Deviation N 
Familiarities_pre Control 16.74 4.474 34 

Intervention 15.97 3.869 31 
Total 16.37 4.182 65 

Familiarities_post Control 16.97 5.880 34 
Intervention 20.23 5.414 31 
Total 18.52 5.853 65 

3.3 Experiences with TWE children  
A mixed-model ANOVA was used to analyse teacher’s Experiences with TWE children, there was a 
significant main effect of TIME (F(1,63)=4,40,p=.04). That is experiences at pre-intervention (M=9.14, 
SD=2.82) were significant fewer than at post-intervention (M=10.29, SD=3.74) (see Table 7). However, 
there was no significant TIMEXGroup interaction (F(1,63)=1.74,p=.192). 
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Table 7. Teachers’ Experiences for Pre- and Post- Intervention  

 Group  Mean Std. Deviation N 
Experiences_pre Control  9.06 2.76 34 

Intervention  9.23 2.93 31 
Total  9.14 2.82 65 

Experiences_post Control  9.50 3.55 34 
Intervention  11.16 3.81 31 
Total  10.29 3.74 65 

3.4 Intervention Results  
After the tutorial, a FGD was conducted and resulted in teachers becoming more familiar with TWE 
children and about engaging children with TWE based on RTI framework. Some teachers actually had 
previous experience with TWE children. However, they did not realize that this term of TWE existed. 
From intervention sessions, they have now learned and become more aware about TWE characteristics 
in their schools with the hope that they will implement the RTI framework in their schools. 

In the Role-plays, every teacher had roles either as students or teachers. They produced their own script 
based on their experiences in a classroom and applied RTI framework in the drama. By playing roles, 
teachers became more familiar with TWE children. They also have learned how to implement RtI 
framework in order to support students who have problem in a classroom such as TWE with learning 
difficulties, or emotional difficulties.  

Based on the evaluation session, teachers from the Intervention group mentioned that RTI framework 
needed to be developed in their schools by collaborating with all school personnel. However, the RTI 
framework needs supported from headmasters’ policy and all teachers in a school need to be able to 
apply this framework successfully in order to provide services to help TWE children maximize their 
potential abilities.  

4 CONCLUSIONS 
This research aimed to increase teachers’ familiarities and experiences with TWE children and how to 
engage with TWE children by using teaching strategies and introducing RTI framework to support those 
children. Teachers’ familiarity and awareness about TWE children was increased by participating in the 
research. 

Overall, this research reported that after Intervention, teachers have become more familiar with TWE 
compared to teachers from Control group. In the intervention program, teachers have learned to engage 
with TWE children based on RTI framework. However, to apply teaching strategies with RTI, they need 
support from all school personnel. 

Before the intervention, most teachers did not know that TWE children as a term existed, teachers also 
broadened their knowledge for teaching strategies based on RTI framework. This is has strengths of the 
research. Some teachers withdrawing was a potential weakness of this study as the number of teachers 
were not the same before and after intervention.  

Commitment from participants is needed to complete this research in the future. RTI setting needs to 
socialize not only for teachers of level 4,5,6 but also all school personnel such as teachers of level 1,2,3, 
special needs teachers, specific topics teachers, school psychologists, and headmasters as well as 
students. 
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Abstract

One of the main axes of the University of the Basque Country (UPV/EHU) to achieve the goals of the
2030 Agenda is to “transform the University into an institution that promotes sustainable development,
inclusion and social commitment”. The aim of the present project is the integration of crosscutting
competencies and social commitment to the Sustainable Development Goals (SDG) in the bachelor
thesis carried out by students from different degrees related to Health Sciences. Undergraduates from
the Faculty of Medicine and Nursing and from the Faculty of Pharmacy will work cooperatively to
develop their bachelor thesis; all related to the overall theme "Health and aging". 

The following SDGs will be incorporated in the project: 
SDG 3. Good health and Well-being. Ensure healthy lives and promote well-being for all at all ages.
SDG 4. Quality Education. Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all. 

The proposed methodology will favour the development of transversal competences such as teamwork
(through projects and cooperative learning) and social engagement (through inquiry/research-based
learning), and will ensure the incorporation of several SDGs in the teaching curriculum. These
competences are important for students to obtain a global and multidisciplinary vision of social needs,
and as future professionals, to have the ability to transform social and health-related aspects.

Keywords: Bachelor thesis, Sustainable Development Goals, health sciences.
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ENGLISH LESSONS PROJECT ACTIVITIES IN DEVELOPING 
STUDENTS’ COMMUNICATIVE COMPETENCE AT THE ADVANCE 

STAGE OF TRAINING 

Elena V. Harkova, Karina A. Bashkirova 

Kazan Federal University (RUSSIAN FEDERATION) 

Abstract 
Today, we see the requirements employers make and what HR specialists look at when selecting 
employees for a vacant position – and it is the ability to think critically and the creativity when 
approaching tasks. Therefore, the fundamental goal of modern education is to reveal the potential of 
our generation (including the younger), to help them develop previously mentioned abilities and skills, 
because it is essential for today’s developed and advanced society 

The article examines the use of project activities during English lessons in developing students ' 
communicative competence at the advance stage of training. 

The relevance of this study lies in the possibility of forming students 'communicative skills through project 
activities, which meets the requirements of our society and takes into account the psychophysiological 
properties of the students' personality. 

The purpose of the study is to identify, justify and verify the effectiveness of project activities in the 
formation of speech skills during teaching a foreign language, i.e. English. To achieve the set goal the 
following research methods were used: study and analysis of methodological and pedagogical literature, 
conducting an English lesson with the introduction of project activities into the educational process, 
studying the experience of teachers using this method, observing the lessons they conducted, searching 
and selecting the necessary materials for developing a lesson plan and conducting it for students of the 
10th grade, a pedagogical experiment. 

In the course of the study, including an online survey with the use of a Google form and live 
communication with students, we were able to get feedback on the quality of the lesson and the goals 
we set. As a result, our experiment confirmed the high efficiency of project activities for the speech skills 
development – i.e. communicative competence - in students of the 10th grade. We were able to identify 
the advantages of this technique and the difficulties that may rise when working with students, directly 
from the students themselves. 

The practical significance of the study is that the results of the survey materials and a set of tasks can 
be used at the English lessons in high school. 

In this study the attention was focused on a high school, but further research would provide opportunities 
for analyzing the use of project activities at the secondary stage of education as well. 

Keywords: project activity, high school students, pedagogical survey, communicative competence. 

1 INTRODUCTION 
The fundamental goal of modern education is to unleash the potential of our generation, to help develop 
their abilities and skills, because this is the key to the existence of a developed, advanced society. 

In the current conditions, everyone realizes the importance of a foreign (especially English) language 
use in communication; every generation understands what benefits in international communication 
provides mastery of foreign language. As a result, most students and their parents are motivated to 
learn English. Fortunately, there are many effective methods, forms, ways that help teachers to conduct 
lessons productively and exciting both for students and for themselves. Project activity is one of these 
useful methods of organizing the lesson, where special attention is paid to the personality of the student, 
developing his communication skills with a projection for the future. 

The relevance of this methodological work lies in the possibility of forming students’ communicative skills 
through project activities, which meets the requirements of our society and considers the 
psychophysiological properties of the personality of students. 
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2 METHODOLOGY 
It is impossible to imagine life without knowledge of the English language. It is an instrument of international 
communication, one of the requirements for employment, admission to higher educational institutions, etc. 
Based on the Federal State Educational Standard (Federal State Standard), a certain list of requirements 
for teaching English was created in our country to increase its effectiveness. Therefore, one of the tasks 
of the teacher is to help the student develop his knowledge, skills, and abilities, in accordance with the 
individual-personal approach, and successfully assimilate them. Indeed: today, an undoubtedly important 
goal of modern pedagogy is to help the learner adapt to the social world. 

A.V. Khutorskoy in his works highlights competencies that allow the student to gain useful experience 
of interacting with society and to develop new skills. Andrey Viktorovich draws the attention of teachers 
to several competencies that are undoubtedly of great importance in the organization of the educational 
process, namely: 

1 value and semantic competence; 
2 general cultural competence; 
3 educational and cognitive competence; 
4 information competence; 
5 communicative competence; 
6 social and labor competence; 
7 the competence of individual self-improvement [1]. 

E.I Passov believes that in communicative foreign language education, the content of classes is based 
not on passing educational topics or on studying ready-made texts, but on discussing topical life 
problems” [2]. Mastering a foreign language is the main goal of training in the framework of the Federal 
State Educational Standard. According to the "standard", communicative competence implies the 
following: 

1 sociocultural competence (communication with people, the ability to communicate with others); 
2 sociolinguistic abilities (the ability to include relevant lexical units when interacting); 
3 linguistic competence (the ability to correctly and succinctly express thoughts in the target 

language so that speech is clear) [3]. 

According to M. A. Bocharnikova. communicative competence is the ability of an individual to establish 
contact with people in the business and educational spheres, depending on the intellectual motives that 
he follows [4]. 

2.1 Project activities. Features of its implementation in an English lesson at 
school 

A project activity technology is especially popular in pedagogics. It promotes personality-oriented 
education of students, has become (or, as it is commonly called, “project method”, “project 
methodology”). 

Foreign methodologists M. Blur, M. J. Saint John, R. Ellis, S. Hines, T. Hutchinson focus on three types 
of projects: 

1 These are projects for three or more people (or group), where the participants work together on 
one topic, but at the same time, each of them explores one area of this topic. 

2 The authors highlight small (mini-) projects that are questionnaires. 
3 Curious and very interesting projects for students, according to the authors, where they can study 

the proper literature and sources that will be needed for individual work (which is practically a 
mono-project) [5]. 

Project activity (or "project methodology") is a complex of methods aimed at mastering one area of 
knowledge (theoretical or practical). Consequently, the set didactic goal at the final stage of the 
educational process must be confirmed by the obvious result. 

When evaluating the finished product made by the student, it is important for the teacher to remember 
that, despite the result of the work done, it must be assessed positively, because this is what the student 
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has come to. This is what clearly shows what skills and abilities the student has developed on the basis 
of the knowledge he has received. 

2.2 Classification of projects. Requirements for carrying out project activities. 
Methodology for the implementation of project activities 

Project activity is undoubtedly one of the most popular methods in the field of teaching English, as it 
helps students to understand the meaning and importance of their activities, to understand why they are 
doing it; motivates to formulate independently important tasks and goals and implement them. 

Polat claims that project activity is directly planned work aimed at researching and solving a particular 
urgent problem, which can be performed as one person (student), two people (in pairs) or several 
students (one team), which is characterized by not just an actual solution to this problem (the so-called 
"for a show"), but the stages are important here - the process itself, aimed at solving an essential 
problem [6]. 

Based on the dominant project typology, it identifies project types such as: 

- Research projects; 
- Creative projects; 
- Practice-oriented projects; 
- Projects in the format of role-playing games; 

According to the substantive aspect, projects are: 

• Monoprojects; 
• Interdisciplinary projects that are usually worked on and implemented outside the framework of 

educational activities; 

Method of projects is quite labor- and time-consuming. Therefore, in accordance with the time devoted 
to organizing the project, the following projects are noted: 

• Short-term (usually such projects are implemented for one lesson or a series of lessons for the 
purpose of their productive functioning); 

• Medium duration (this type takes a little longer: weekly or monthly projects); 
• Long-term - (the implementation of such a project requires a month, or even more time) [6]. 

A project is an independent creative work that the student performs on their own. Thus, each student 
creates his own product within the framework of project activities. 

In conclusion, we can summarize that in the process of creating an educational project, the teacher 
needs to set a goal for themselves - to develop the cognitive, creative and practical activity of his 
students, so that they can further apply the knowledge gained in practice, so that they can create a 
certain product. Today, as we have already noted, there is a huge variety of projects that contribute to 
the development of the creative potential of students and development as a person. 

3 RESULTS 
Here we consider the effectiveness of our theoretical studies in practice that is the approbation of the 
experiment. The innovations of the XXI century, the processes of globalization, the specifics of the info-
society force the whole society to take a step forward towards learning the language spoken by most of 
the globe. As part of the Federal State Educational Standard in Russia implementation, we see that a 
special role is assigned to project activities in the educational environment. 

3.1 Pedagogical survey 
An experiment with the use of project activities to develop communicative competence at the senior 
stage of education was carried out among students of the 10th grade of municipal budgetary educational 
institution branch of "Vysokogorskaya secondary school No. 1 of the Vysokogorskiy municipal district of 
the Republic of Tatarstan" - "Uchkhoz secondary school of the Vysokogorskiy municipal district of the 
Republic of Tatarstan". The experiment involved 11 students in the age category of 16-17 years. 
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To achieve the desired result, before conducting the experiment, we set the following goals: 

• To develop students' speech skills, the ability to express important information and convey it to 
the audience; 

• To teach students how to solve the problem and achieve the set goal in team; 
• To teach the use of previously learned lexical units in active speech. 

In this article, we present the first two stages of organizing project activities. This project completes the 
consolidation and generalization of the studied modules on the topics "Schooldays & Work" and "Earth 
alert!" 

Project "Globalization and our country" 

1 Brainstorming 
o Nowadays globalization is one of the broadly discussed topics in any country. This concept is 

relatively new. But we come across it very often. Globalization means unification. 
o Have you heard anything about globalization, do you understand what does this process 

mean? 
o Let's try to figure out the meaning of this word together. To begin with, we will write the word 

"globalization" on a sheet, circle it, and draw rays on which we will write down the answers to 
the following question: "What things do you associate with globalization?" As for me, I 
associate it with foreign goods in our stores. Name your ideas that we will fit into our scheme. 
On this diagram, we clearly see our ideas, or, in other words, what we associate with the 
concept of "globalization". 

2 This diagram will help us complete the following sentence: 
Globalization means that ... (students' answers): 
o People from different countries listen to the same music. 
o Countries are interdependent. 
o People in different countries have the same problems (environmental, social, health, 

education, etc.) 
o You can buy your favorite drink (Fanta, Cola) in any country. 

3 Categorizing 
We see that globalization is a multifaceted phenomenon that manifests itself in different areas of 
our life, in the economy, politics and cultural life. 

4 The next question comes naturally. In your opinion, what are the reasons for such a rapid 
development of the globalization process? 
For example: one of the reasons for information globalization is the creation of a global computer 
network such as the Internet. 
o Cultural globalization - convergence of people's lifestyles, convergence of interests and views. 

The interaction of cultures, which leads to their mutual recognition, the establishment of a 
dialogue between them. There is a growing interest in acquaintance with unique cultural 
monuments in different regions of the world, the rise of world cultural tourism. 

o Economic globalization: the growth of international exchange of goods, services, and capital 
leads to an increasing economic interdependence of countries. 

o Political globalization: political events (conflicts, political struggle, elections, etc.) in a particular 
country can acquire global significance and affect the interests of other states. Achieving 
regional and global security through cooperation. 

ª Stage 2. Putting a hypothesis 

Before moving on to the next stage of work, the students were divided into creative groups to further 
solution of our problem. 

We have put forward several hypotheses for the rapid development of the globalization process. So, the 
task of the study is to confirm one of the hypotheses, as well as to show the extent to which this process 
affects our country, city, school and your personally. 
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Research stages: 

• Step 1 - organizing work with textual material to extract the data necessary for work. 

• Step 2 - confirmation (proof) of this information based on examples from personal life, experience, etc. 
• Step 3 - analysis and selection of examples and facts, organization of a survey to obtain more 

detailed information that will complement the research work. 

3.2 Analysis of pedagogical survey efficiency 
To get feedback from 10th grade students, an anonymous survey was conducted in a Google form. The 
survey consisted of the following questions: 

• Did the project activities in the English lesson help to overcome the language barrier? 
• Do you think that project activities in an English lesson contribute to the development of 

communication skills? 

• Did you become intrinsically motivated to learn English after participating in project activities? 
• Does participation in a project in an English lesson help to speak a foreign language without fear 

(make a mistake in speech; what classmates say, etc.)? 

• Do you agree that project activities have helped you to express your thoughts and feelings more 
confidently? 

• Do project activities in assignments promote empathy for each other? 
• Was it comfortable for you to work in a group on the same project? 

• Does the design activity promote class cohesion? etc. 

This survey helped us find out the opinions of students regarding project activities in an English lesson. 
The anonymity of the survey allowed them to express their attitude to this method sincerely and honestly. 

The results of the survey made it clear that the English lesson using the project methodology was 
successful. According to the answers they chose in the survey, they liked this lesson. 

One of the difficulties faced by students is overcoming the language barrier. One of our assumptions is 
the students’ personality, the psychological component, because some of them were embarrassed to 
express their thoughts even among their classmates. On the other hand, it is possible that earlier 
students had insufficient language practice in English lessons, that could be the reason for the 
emergence of the "barrier". We also noted this factor for further research. 
The survey also showed that 90.9% (10 people) agreed that project activities in an English lesson 
contribute to the development of communication skills. 9.1% (1 person) - this is the percentage of 
ineffectiveness of project activities to develop speech skills in an English lesson. 
As we can see, in general, the results of the survey show a positive reaction of students to questions 
related to the use of project activities in an English lesson. Therefore, we can conclude that the use of 
this methodology in English lessons is effective to develop communication skills among students at an 
older stage of education. 
As a result of the experiment conducted and the electronic questionnaire, we identified the following 
difficulties that arise in the process of performing project work, namely: 

• Difficulties in constructing a statement that is literate and understandable for others. 

• Difficulties in finding a common language with classmates, with other participants in the project 
process. 

• Difficulty regarding grammatical and / or lexical material. 

• Difficulties in working with methodological material. 
• Difficulties regarding working with reference books. 

• Difficulties that arise while organizing presentation work, speaking to an audience. 

In our opinion, any difficulties can be overcome, any problems can be solved if competent contact and 
correct interaction are established between the teacher and the student. 
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4 CONCLUSIONS 
Undoubtedly, project activity is the most successful way to involve students in the educational process. 
Due to this methodology, an English teacher can organize such a lesson (or a series of lessons) where 
any student with a very different level of language acquisition, knowledge and skills, the ability of creative 
thinking is able to take part in the creation of project work due to which, directly, the teacher himself will 
be able to achieve his methodological goal - to form communicative competence in his students. 

The introduction of project activities in an English lesson in a general education school with the aim of 
developing communicative competence among senior students (namely, grade 10), according to the 
Federal State Educational Standard of the Russian Federation, guarantees both a good study and 
memorizing of lexical, grammatical materials, communicative tasks, their further successful application 
in subsequent classes and everyday extracurricular life, as well as personal and ethical education of 
students. All this provides an unconditionally relevant individual approach to teaching, which helps to 
directly form students' personal skills, the ability to organize a dialogue with neighbors (which refers to 
speech skills), the desire to learn new, original, unknown (communication skills). 

Project activity today is one of the most relevant types of organization of the educational process in 
English lessons. The project activities contributed to the facilitation of the task of considering the 
psychophysiological characteristics of students and their personal characteristics in accordance with 
their development in terms of intelligence, morality, the way they memorize and reproduce information. 

Due to an online survey conducted through a Google form and live communication with students, we 
were able to get feedback on the quality of the lesson and the goals we set. As a result, our experiment 
confirmed the high efficiency of project activities to develop speech skills - communicative competence 
- in 10th grade students. We were able to identify the advantages of this methodology and the difficulties 
that may arise when working with students and, directly, among the students themselves. 
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Abstract 
In modern world, the approach to education should also provide for new ways of getting knowledge. 
Today, the question of an effective foreign language teaching is considered by many specialists. 
Methodologists and teachers tend to believe that the learning process should have a certain novelty, 
and teachers should approach the organization of their activities using various innovative methods. 
Since the role of the Internet and innovative resources is huge nowadays, in this article we have 
considered the use of the modern TED platform as a means and motivation for learning a foreign 
language especially on the stage of teaching speaking.  

The relevance of the research is due to the contrariety of the educational value of using Internet 
resources in foreign language lessons in the formation of communicative competence and the infrequent 
use of these technologies in the organization of educational activities. 

The purpose of this study is to develop a strategy for working with the TED platform, to identify its 
advantages, disadvantages and ways of implementing it in foreign language classes, to justify the 
effectiveness and appropriateness of using TED video materials. To achieve these goals, the following 
methods were chosen: the study and analysis of methodological literature, educational and 
methodological complexes and Internet resources; pedagogical experiment; targeting the results of 
using Internet resources for students of the advance stage of education. 

In the course of the study, we managed to learn that if at the senior stage of training, students ' speaking 
skills should be formed at a quite high level, then it can be managed more effectively with the help of 
innovative Internet resources 

Analyzing the work we have done, we can say with confidence that using the TED platform is an 
excellent way to teach a foreign language. Taking into account the current situation in the country, 
innovative technologies have acquired a new character and have become more relevant and effective 
in mastering various skills and abilities. If we consider the fact that high school students have a tendency 
to use all sorts of gadgets, Internet resources, the TED platform was proven to be interesting for 
students, especially they were attracted by the opportunity to study various video materials at home, 
independently. We were able to confirm this fact experimentally during the study. 

It is impossible to deny the fact that the topic of the study was distinguished by novelty and there were 
many doubts and questions about its quality and method of implementation. Nevertheless, we were able 
to get the necessary results and conclude that the TED video material is not limited to the ability to 
develop listening skills and increase the vocabulary. We explored a new application for the platform i.e. 
implementation as a way to develop and improve speaking skills, and got the desired effect. 

The practical importance of the study is that the results can facilitate the choice of information 
technologies for language teaching lessons. 

This study was focused on the high stage of education, but further research could provide opportunities 
for analyzing the use of Internet-technologies at the secondary stage of education. 

Keywords: Internet technologies, TED platform, high stage of education, pedagogical survey. 

1 INTRODUCTION 
Nowadays, the role of the Internet and innovative resources is dominant. This article discusses such an 
approach as the use of modern TED platform as means and motivation for acquiring a foreign language. 
The relevance of the study is due to the contradiction in the educational value of the Internet resources 
use at foreign language lessons in the formation of communicative competence and an infrequent use 
of these technologies in the organization of educational activities. 
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Alongside with this fact the question of the TED platform quality is under question. What conditions are 
necessary for the implementation of the goal of introducing Internet resources in foreign language 
lessons should be provided? And is the teacher professionally competent enough when using these 
resources? 

Scientific novelty of the research lies in the fact that the work was the first to consider the TED platform 
as a tool for the formation of speaking skills. If earlier TED was considered as an additional resource for 
the diversity of the educational process, for teaching listening, now we are increasing the possibilities of 
using TED, thereby refuting outdated ideas and positions. 

Regarding the practical significance of the research, we are inclined to believe that, based on our 
research, we were able to prove the possible applications of the TED platform within the framework of 
an ordinary traditional lesson, which will allow us to apply the considered methods in pedagogical 
activity. 

2 METHODOLOGY 

2.1 The formation of speech skills role and its methodology 
Foreign language teaching is a complex process that includes many aspects and requires a lot of effort. 
“The ability to use a foreign language in various situations and spheres of life is defined as “speech 
skills”, which are formed in each type of speech activity (speaking, listening, writing, reading) [1]. 

Considering the level of a foreign language proficiency, usually the level of speech skills proficiency is 
implied, i.e. how to use grammar, vocabulary, etc. in real case scenario. It is important to consider that 
it is necessary not only to have theoretical knowledge in any area, but also to know how they are applied 
in speech. Therefore, for a teacher, the development of communication skills should come first. To 
achieve this goal, during the educational activities following communication skills must be distinguished 
and formed: 

• The ability to speak fluently in a foreign language, taking into account the cultural features of the 
country (including behavior, manner of communication, adopted in the culture of the target 
language); 

• The ability to comprehend foreign language speech, capture the main idea of the statement [2]. 

In the course of communication, students perform various communicative actions: they form and mark 
out correct speech statements, maintain communication, express their position or refute the point of 
view of their classmates. The basis of the speech skills formation is "Universal learning actions", which 
is understood as "the subject's ability to self-development and self-improvement through the conscious 
and active appropriation of new social experience" [3]. Bearing this in mind, a teacher seeks to develop 
not only just “universal” skills but communicative universal learning actions. 

2.2 TED platform in teaching a foreign language 
Thanks to modern technology, opportunities for effective training are expanding. These technologies 
have properties for a comprehensive study of a foreign language. One of the most effective ways in a 
foreign language teaching is the use of video materials. 

There are many different and varied resources available to everyone to make a process of a foreign 
language learning fun. Many of them are in the public domain, but we will take a closer look at the open 
educational resource - TED.  

“TED (Technology Entertainment Design) is the name of a non-profit organization in the United States 
and the intellectual conferences it organizes. The mission of the foundation is “ideas worth spreading”, 
for which lectures (or TED talks) are laid out in the public domain” [4]. The advantage of TED talks is 
the fact that it can serve as an additional resource (in cases when the usual teaching materials are not 
sufficient), it allows you to diversify the learning process. Moreover, the conferences of this media 
resource contribute to the fact that students are introduced to new vocabulary, listening skills are 
developed and a support for communication is given. 

While highlighting the importance of these TEDs to learners, it is important to mention the role of TED 
as an open educational resource for educators. It is possible to highlight several advantages that 
contribute to the selection of the TED platform: TED conferences never lose their relevance, as they are 
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updated every time and they touch upon the problems of the modern world. In addition, the 
performances are a mixture of different genres, which is especially important from a linguistic point of 
view. And of course, human performances encourage learners to show their oratory skills and thereby 
force them to speak, developing their communication skills. 

Despite the huge number of advantages, no resource can do without disadvantages. One of the 
downsides to using TED videos is the fact that they can overshadow the normal teaching process. Too 
frequent use of these lectures leads to the fact that the hours devoted to the subject itself, the so-called 
"academic English", are reduced. 

2.3 Developing speaking skills with the TED platform 
The TED platform is an effective tool for teaching a foreign language, affecting all types of speech 
activity. The ways in which TED videos are used are not limited, and there are various techniques for 
using them. To teach not only speaking, but also listening, TED speeches are a rational choice, because, 
unlike other platforms with various video materials, TED speeches are spontaneous in speech, the 
topics of speeches are multifaceted and it is easy to pick one of them for a lesson according to the 
interests of the students [4] 

If we consider the fact that the discipline "Foreign language" considers its goal to teach students the 
skills of speaking, then we see the TED platform as an effective way to master these skills and abilities. 

2.4 Options for working with TED Videos in Speaking Teaching 
If we consider the TED TALKS platform from the point of view of the foreign language teaching 
methodology, then the question arises: how to make the lesson more effective and methodologically 
correct? As you know, there are many options for working with TED video materials [5]. Moreover, one 
of the main advantages of these lectures is that the student can choose the video himself, based on his 
preferences and their level of proficiency, and independently watch them outside of school and the 
lesson. Also note that each TED video is accompanied by subtitles, which makes it easier to assimilate 
the material, especially at the initial stage of training. 

Public speaking on the TED platform develops both public speaking skills and communication skills in 
general. The TED platform can not only be the basis for composing your own speeches, but also give 
the teacher the opportunity to take ready-made foreign language lessons. The platform is not limited to 
these sections and creates all kinds of conditions for the submission of high-quality material. There is a 
large number of video assignments available on Lessons Plan Digger. Such assignments determine the 
best assimilation of the topic and are an additional source for acquiring knowledge. 

Having studied the Ted Talks section, we understand that the site's compilers are interested not only in 
presenting the material, but also in the assimilation of this material. We are offered materials from 
various fields and topics, which expands the boundaries for our learning and the teaching of our 
students. In addition, the TED4ESL website divides video lessons into specific levels, which makes it 
easier to learn a foreign language and helps the teacher choose a lesson in accordance with the level 
of language proficiency of the students. 

In the open spaces of TED, lectures on topics of ecology, protection of human rights, national and racial 
issues are raised. This sets the stage for the application of video data for technology such as discussion. 
The very form of discussion implies speaking, expressing one's point of view and analyzing the thought 
expressed in the speech. We can safely say that the discussion will help not only analyze the video, but 
also improve the speech of the students. 

3 RESULTS 

3.1 TED products integrated into the learning process 
As a second teaching material, we considered Keynote [6]. This educational and methodological 
complex is aimed at learning a foreign language using the TED platform. It presents tasks of a different 
nature and for the development of all skills. Moreover, Keynote is considered the best tool for developing 
speaking skills in a foreign language [7] 
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3.2 Experimental testing the effectiveness of language development using the 
TED platform 

We conducted a pedagogical experiment in the "Gymnasium No. 8" among students of senior classes 
(grade 10 "B"), with the age of the experiment participants being 16-17 years old. For the purity of the 
experiment, students language proficiency levels varied.   

This experiment was conducted to find out how effective the TED platform is for high school students. 
Moreover, it was important to see an improvement in students' speech skills, for which two videos were 
used, containing an important topic and problem. 

The objectives of our experiment were as follows: 

- To evaluate the effectiveness of TED videos in speech skills improvement; 
- To study the difficulties and problems of students in reproducing their own speech; 
- To select relevant video material corresponding to the interests of modern society. 

We decided to set two sessions for the experiment. Since working with video material involves three 
stages, we divided our experiment into the following stages: 

1 Pre-text stage (tasks before watching the video, to remove possible difficulties) 
2 Text stage (watching video and completing tasks) 
3 Post-text stage (tasks after watching the video: project-type tasks, creative tasks) 

We chose 2 TED Talks videos as material for the experiment, each of which reflects a certain problem, 
and the content of the video is relevant for high school students [8]: 

The first video – “TikTok, Instagram, Snapchat - and the rise of bite-sized content” - is up-to-date, 
describes the various applications that people use to this day (especially for schoolchildren and 
students) and most importantly helps measure the benefits of these applications and decide whether 
they serve only for entertainment or for other alternatives goals. The Speaker refers to the fact that 
social networks and applications have become a kind of "savior" during the period of self-isolation. 

The second video – “4 lessons the pandemic taught us about work, life and balance” - also describes 
the epidemiological situation in the world that has affected us. Consultant Patty McCord asks: “The 
COVID-19 pandemic changed the way we work for good. Can it also change it for the better?”, trying to 
prove the fact that we all "grew up" during the pandemic. 

To successfully achieve and identify the necessary results, we resorted to some methods of 
psychological and pedagogical research, which served as a guide for us in the learning process: 

1 The observation method which proved to be the most popular in our case. 
2 Method of conversation and interview. 
3 The questionnaire method which was necessary at the end of two sessions after the experiment  

to get feedback from the students and correlate them with our data. 

On the first day of the experiment, we used footage from “TikTok, Instagram, Snapchat - and the rise of 
bite-sized content”. The video is about 8 minutes long, and the topic was relevant for the age of the 
students, so we used it as the first day of the experiment. 

As an assignment for the pre-text stage, we suggested discussing the title of the video: what the content 
of the video will be, what is the main theme and idea of the video. As a post-text stage, we arranged a 
discussion. To begin with, the teacher wrote out all the main thoughts heard from the students in the 
video diagram. This was done so that the next task would not cause difficulties for the students. For the 
discussion, we suggested sitting down in a way that all the students could see each other. Everyone 
could speak, agree or disagree with the opinions of other students. At the end they made one big general 
conclusion. Each student also made their own conclusions. 

Having studied our lesson, it is safe to say that each task was aimed at developing students' own 
opinions, isolating the main idea and, most importantly, reproducing them by ear. Our expectations were 
met: this video encouraged students to speak, there were many thoughts and what to say. On the first 
day, we all worked together (both the teacher and the students) to make it easier for the children to start 
talking. There was no pressure from our side, we did not force the children to speak out, but motivated 
them by asking questions concerning their opinion. 
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On the second day of our experiment, we used the video “4 lessons the pandemic taught us about work, 
life and balance”, which was 7 minutes long. 

The goal of the second day was to fully form the speech skills of the students, so we felt it necessary to 
give the students the opportunity to make their own speech and this video and its topic served as a 
model for this. 

At the pre-text stage, we again had a discussion of the video by title. The educators made their guesses 
or expressed their opinions about how the pandemic changed our lives, how people themselves and 
attitudes towards others changed. In this way, we guided students to speak, motivated them for further 
work. 

While watching the video, the students could write out the main ideas and their thoughts from the 
material. The post-text stage was my own presentation based on video. The trainees had to make a 
speech for 2 minutes on the topic that was raised in the video. So, we clearly noticed the ability of video 
materials to compose a speech utterance. It was important for us to see not only how the video material 
is used, but also the formation of our own opinion. So, one of the criteria when speaking was to express 
their attitude and opinion to the situation. 

3.3 Pedagogical experiment results and identified difficulties 
The experiment carried out caused many positive results, which were assumed by us before the start of 
the experiment: the relevance, modern problems / topics of the video encouraged students to speak. 
Moreover, the task of "writing out quotations" served as a basis for composing one's own statements - 
the speaker's quotations helped to consolidate lexical units for their further use in speech. 

On the first day of the experiment, we did not achieve all the results completely, since the students had 
a certain level of embarrassment and fear of speaking. But with interesting video materials chosen, we 
were able to motivate them and encourage them to speak. By the end of the lesson, the students 
became more relaxed and interested in connection with the friendly atmosphere and contact with the 
teacher. 

According to our criteria, we achieved almost the maximum result: we got 20 points. The easiest thing 
for the students was to answer the teacher's questions. In other cases, there were minor problems, but 
we refer to the fact that it was the first day, thus there was bewilderment. Moreover, the novelty of the 
material and the activity instilled a little self-doubt. The lowest score was 3 points for the speech 
coherence, which turned out to be difficult for the students. In this case, we concluded that before that 
the students had devoted little time to speaking: the students have a good level of vocabulary grammar 
knowledge, but the language barrier played its role in speaking. 

On the second day, there was progress and certain level of improvement. The students became more 
relaxed despite the complexity of the assignment. Moreover, since the second video contained topical 
questions, the students did not have any particular difficulties in expressing their opinion. 

According to the criteria, the number of points exceeded the amount received on the first day. Therefore, 
based on this, we can conclude that one day is not enough to reveal the results and that this method of 
forming speech skills really works. 

After two sessions of watching video material in order to develop speaking skills, we invited the students 
to go through a short questionnaire. 

There were five questions in total. Each question was aimed at verifying the results of our experiment. 
As for the answers, the trainees answered based on their personal experience. We decided to use the 
electronic Google form, as this method helped us to see the results in charts and at the same time 
maintain anonymity (otherwise some answers could have been not genuine). Analyzing the list of 
questions, we focused on the following questions: 

1 Did you know about the TED Talks platform before? (Answers: yes / no) 
2 Have you used TED videos in your class before? (Answers: yes / no) 
3 Did the TED videos help with the execution of the statement? (Answers: yes / no) 
4 Would you recommend the TED platform to improve your language level? (Answers: yes / no) 
5 Would you like to see TED videos in class more often? (Answers: yes / no) 
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The results obtained during this survey met all our expectations. In almost every question, we got a 
100% result. After receiving the results of the survey, we learned that in their schools TED videos were 
not used, and the students studied TED English on their own. Despite the popularity of this platform, 
teachers do not use it: 

Nevertheless, one factor remained of the shortcomings: the language barrier. We refer to the fact that 
the time allocated was not enough, despite the fact that our experiment lasted 2 days (sessions). Another 
fact, justifying our results, concerned the personality of the student himself: some students were afraid 
to speak out in principle. This applied not only to a foreign language utterance, but also to an utterance 
in the native language. We took this psychological factor into account for the future and also made 
conclusions. 

On another question, we got the following results: 83.3% (10 people) agreed that the development of 
speech skills is possible with the help of the TED platform. As for those for whom the TED platform 
seemed not entirely effective, it was 16.7% (2 people). In general, if we consider the results of our 
survey, we got good results: 

Table 1. Results of the experiment. 

Question "YES" "NO" 

Did you know about the TED Talks platform before? 91.7% 8.3% 

Have you used TED video in your class before? 16.7% 83.3% 

Did the TED videos help in making the statement? 83.3% 16.7% 

Would you recommend the TED platform to improve your language level? 100%  

Would you like to see more TED footage in class? 100%  

Thus, the majority answered affirmatively, from which we conclude that the TED platform does indeed 
work effectively in teaching speech skills. 

4 CONCLUSION 
The effectiveness of the use of TED talks is obvious and their use is appropriate and should even be 
encouraged. Therefore, based on our research, it is logical to single out some factors due to which the 
quality of the learning process increases: 

First of all, speaking about the use of modern media resources, we must mention the role of motivation. 
The effectiveness and quality of education in general is based on how motivated the student is. So, 
creating a foreign language atmosphere with the help of video materials, we increase the motivation of 
students to learn a foreign (English) language; 

In addition to educational material, TED talks videos are also sources of huge lexical material and the 
presence of grammatical structures; 

TED talks support the development of speaking and writing skills; 

Within the school curriculum, little attention is paid to the development of phonetic skills. Therefore, while 
watching videos, the teacher can focus on the pronunciation of some sounds and words; 

It is also important to note the development of students' independence. TED talks provide a tremendous 
opportunity to return to the material, revise and work on it. 

Through our research, we were able to get the results we needed, and we can conclude that TED video 
is not limited to the ability to develop listening skills and increase vocabulary. We found a new application 
- implementation as a way to develop and improve speaking skills and got the desired effect. 
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CREATIVE TEACHING AND LEARNING DURING THE PANDEMIC 
TIMES 

H. Blažková, M. Fasnerová 
Palacký University Olomouc (CZECH REPUBLIC) 

Abstract  
Education for creativity should not be applied only in the fields of Art and Culture (so-called art subjects) 
but should permeate the entire process of primary education. Through the methods of qualitative 
research (observation, semi-structured interview with teachers, analysis of preparation) we will 
investigate which role creative teaching plays in the times of pandemic and how it differs from other 
approaches in the education of pupils of Czech primary schools.  The change of the form of teaching for 
pupils during the pandemic times means more responsibility and more individual work at home. 
Therefore, we will deal with the question how artistic creativity can help us in the case of overcoming 
the barrier of the mingling of two worlds of offline and online teaching. In the online environment pupils 
are given space for their creativity, fantasy and to use skills which are not directly related to the school 
subject or to the teaching topic. Digital technologies offer huge potential for the integration of creative 
teaching in all spheres of education. However, they should not replace the pupils’ skills of asking 
questions, experimentation, and the solving of problems (NÚV, 2021). 
Keywords: Creative teaching, digital technologies, primary school, qualitative research.  

1 INTRODUCTION 
Due to the current situation significant socio-economic changes emerge. Changes have an impact on 
both areas of interpersonal relationships, demands on the labour market and on the area of value 
system. In the past education was oriented primarily towards the acquisition of knowledge and practical 
skills. At the beginning of the 21st century in relation to the changes the new century brought, however, 
occurred another need to learn new skills, produce new knowledge, and try to find new and better 
alternatives to the usual methods of problem solving in order that the individual could easily find 
employment in the future (Chadt, Kouřil a Pechová, 2009). New trends appear not only in education, but 
competences also applicable in the 21st century and soft skills to which creativity belongs and which are 
closely related to critical thinking are developed. Therefore, creativity became in recent times, a more 
and more frequently discussed topic. Nowadays exist many different online workshops, debates, 
seminars or presentations about these topics for the general and professional public. 

Creativity as a key competence of modern society is becoming a more and more discussed topic in 
European context. The word creativity comes from the Latin creo, which means create (Černý, 2018). 
As a social-psychology category creativity is besides other things regarded as key factor of the 
development of the personality along with the working and social competences of individual. Therefore, 
one of the educational goals is increasing creativity in individuals, which is essential for them to become 
independent-minded creative personality. 

At first the basic terms with need to be defined and explained. As the term creativity doesn’t exist in only 
one definition, therefore we chose several of them from the reference books. Chadt, Kouřil and Pechová 
(2009) deals with creativity more extensively. They describe it as the ability to think independently and 
to behave freely with the aim to reach innovations and original thinking in personal, working and social 
life. Žák (2014) perceives creativity in a similar way as a complex of mental processes which lead to 
solutions, ideas, conceptualizations, art forms, theories or products that are original or new. 

The Small Czechoslovakia Encyclopaedia (1984 – 87) defines creativity as a productive style of thinking 
which is reflected in the activities of humans; specific human activity realized through artistic process 
resulting in artefact (work, realistic solution of a given problem) created by a creative individual; in the 
basic psychological potential of humans, developed from the initial form of disposition to the active and 
will-controlled ability of creative production. Creative potential can be determined by special 
psychological tests (Žák, 2004). 

T. Amabile (1983) defines creativity as follows: a work or solution to a problem is considered to be 
creative to the extent as to how much it is new, useful, correct and a beneficial solution to the given task, 
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and at the same time to the extent that the task is heuristic (innovative, original, assuming a new solution) 
than an algorithmic one (known task with a routine solution). 

According to Chadt, Kouřil and Pechová (2009), creativity should be supported from the point of view of 
lifelong learning. Although everyone has a certain degree of creativity, it is part of the common 
equipment of our emotional intelligence, but it is demanded to develop this skill further in all its 
components (creative process, creative attitude and creative abilities). Schools and the entire education 
system play an important role in the process of developing creativity. The education system includes 
key competences that represent the necessary skills and knowledge that students must acquire and 
constantly develop. Emphasis, among others is placed on the interconnection of individual subjects and 
educational areas, so that knowledge is transferred and applied from one subject to other subjects, thus 
contributing to creative thinking. Individuals should learn to transfer knowledge into practice, assuming 
a creative approach. The teacher takes both the role of a moderator and, above all, a facilitator. He/she 
helps the group of pupils to solve problems. His/her task is, among other things, is to lead a group of 
pupils in such a way that they will be able to reach the preset goal. Unlike the moderator, he/she is 
responsible for the preparation, course of searching solution, successful solution of the problem as well 
as the final evaluation and outputs from the whole lesson. 

Creativity and learning are closely related concepts. Both concepts are a prerequisite for a creative and 
free spirit, motivation, openness to exceed one's limits and certainties, entry into an environment with 
unclear results, and willingness to accept failure. Creative thinking and learning are associated with the 
ability to find unconventional or unexpected solutions. Thanks to creative learning, we can create new 
original contexts. It is this original way of thinking that contrasts with learning methods such as drill or 
ordinary memorization, although even these methods can have their irreplaceable place in the whole 
learning process. Creative learning methods are advantageous in the way they use all our cognitive 
styles together, which helps us to find deep and interesting connections (Černý, 2018). 

Psychology considers creative those actions, thinking, reasoning that meet the following criteria of 
creativity: 

a) Originality, 
b) Accuracy, 
c) Applicability, 
d) Value-benefit (Žák, 2004). 

At school, we lean to CPS = creative problem solving. The term refers to the process of creative problem 
solving. The author of the abbreviation CPS and the methodology for this process is the American 
psychologist Joy Paul Guilford. The issue is that the solution, which is based on the assignment, where 
we use the creative potential of an individual or group of creative approach and methodology of creative 
solution. Guilford in his work lists the following 5 phases of CPS: 

1 entrance from the outside, 
2 filtering, 
3 production (creation of answers), 
4 learning about new information, 
5 production of additional answers. 

Žák (2004) claims that this process refers to any system of creative problem solving. This knowledge of 
the American psychologist is followed and further developed by the American professor of psychology 
Teresa Amabile, who divides the CPS into 5 phases: 

1 assignment of the task, 
2 preparation, 
3 creation of answers (idea and solution), 
4 implementation of answers, 
5 conclusion and evaluation. 

Thanks to the significant contribution of Teresa Amabiel, this model became stabilized and is still used 
in common practice.  
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Chadt, Kouřil and Pechová (2009) present 3 stages of the creative solution process: 

a) knowledge (discovery of a problem), 
b) creation of a topic for solution, formulation of alternative solutions to problems, 
c) evaluation of ideas and selection of the most suitable variant. 

These stages are intertwined with each other and use a variety of different methods. It is essential to 
choose adequate methods for specific problems. Due to the extensive problematics of problem-solving 
methods, we will deal in this paper mainly with heuristic methods. Heuristic methods include both 
general problem-solving methods and activating methods. These are teaching methods in which pupils 
with a greater or lesser degree of independence (with greater or lesser support and support of a teacher) 
reaches new knowledge through his or her own activities and actions. 

Heuristic methods include the following operations: 

a) mutual association, 
b) transmission of analogies, 
c) combinations, 
d) variations, 
e) abstracting of material content, 
f) systematic breakdown, etc. 

The above-mentioned operations are used for searching for new ideas and for purposeful incitement of 
thought processes. It is further divided into these groups: 

a) brainstorming, 
b) methods of written discussion, 
c) methods of creative orientation, 
d) methods of creative confrontation, 
e) finding solutions by systematic structuring. 

In various literature we find multiple descriptions of a number of methods and variations of these basic 
methods of problem solving. 

Next, we will deal with the reason why some individuals are more creative than others. One of the main 
reasons beside the level of experience and knowledge of creative techniques are blocks. The American 
psychologist J. L. Adams deals with blocks, among other things he also deals with their removal (he 
calls it blockbusting). The most common blocks of creativity according to Howard (1997) are: 

a) the critical nature of the individual, 
b) type of personality, 
c) biological effects, e.g. improper diet, lifestyle, 
d) poor physical condition, 
e) fear, 
f) non-creative way of resolving conflicts, 
g) poor condition of the group, 
h) highly developed superego, 
i) predominance of the left cerebral hemisphere, 
j) conservative customs, 
k) inappropriate method of questioning, 
l) inflexibility of thought, 
m) inability to change the angle of view, 
n) the need for power and control, 
o) pessimism, 
p) time pressure, 
q) asymmetry of tasks and skills. 
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In addition, psychological barriers of creativity include defense mechanisms such as aggression, 
regression, projection, rationalization, identification, escape (Žák, 2004). 

The task of each teacher is to create an environment in the classroom that contributes to the 
development of creative thinking. To make this happen, it is necessary to evaluate the disruptive effects 
of creativity on students and work to eliminate them and try to eliminate as much as possible these 
disruptive influences or barriers of creativity. There are several techniques, games and exercises that 
help to remove obstacles to the creative attitude of a group of students. Therefore, it is clear that 
creativity is not a quality reserved exclusively only for geniuses and talented people. Žák (2004) named 
3 phases of the process of naming blocks, which leads to overcoming blocks and obstacles that prevent 
us from taking a creative attitude. These are the phases: 

1 Naming of obstacles, 
2 Removal of obstacles, 
3 Development and efforts to eliminate future occurrence. 

Teachers should become familiar with techniques and methods that can not only support the creative 
process, but also shape and develop it. According to Žák (2004), creative techniques include, for 
example: brainstorming, rolestorming, brainwriting, brain sketching, Osborn's list, scamper, analogy, 
synectics, lateral thinking, mind maps etc. 

2 METHODOLOGY 
The aim of the research was to examine teaching at a Czech primary school during the second wave of 
the pandemic. Our intention was to find out if teachers have experience with the inclusion of creative 
teaching methods into teaching. The research took place in the spring of 2021. During this period, 
alternating teaching was introduced for pupils in the first grade. This meant that an odd week, Group B 
classes learnt from home and Group B classes participated in contact teaching at school. In the even 
week, these classes changed in the way of teaching. A and B classes were not supposed to meet at 
school at all to reduce the risk of coronavirus spread. The parents of the pupils, who work in health care 
or related fields and thus cannot supervise the pupils during online teaching at home, turned to the 
school management. They asked for an exception so that their children could learn at school under 
supervision during the week they have online classes. The school management met their needs and 
reserved a special classroom for these students, equipped with modern computer technologies. Pupils 
and the student’s supervisors could only enter the classroom with a negative coronavirus antigen test. 
Thanks to this exception, research was able to take place in the spring of 2021, in which we were direct 
participants as supervisors of pupils who were taught online in a computer room. Pupils needed a 
computer and headphones to learn so as not to interfere with each other. They solved various tasks or 
listened to the teacher's explanation and practiced the new material or were given an assignment to 
complete such as exercises in a workbook, textbook, or an entry in a workbook. Supervisors supervised 
if students worked as they should and signed up for online lessons on a schedule. They also solved 
technical problems and supervised the fulfillment of tasks, such as whether the students correctly filled 
in the assigned tasks in the workbook and, if necessary, explain the curriculum to students. Pupils could 
write on the board, for example, in a writing class. Art education and music education were not taught. 
During these lessons, students were given space to repeat the curriculum and rest. Pupils and teachers 
used the MS Teams program for online teaching and communication. 

The research part is based on an interview with primary school teachers from the Olomouc region. 
Through a semi-structured interview with teachers and direct pedagogical observation of online lessons, 
we were supposed to find out how teachers work with students in online teaching, whether they use 
appropriate creative teaching methods that contribute to the improvement of the online teaching. 

In the first phase of the research, suitable questions were prepared, which were then used in a semi-
structured interview. According to Hendl (2005, p. 174), we first proposed a general topic, then we listed 
all subtopics and areas of questions that are related to the topic of creative teaching in primary schools 
during the second wave of the pandemic and which will be of interest to us. We arranged the topics in 
a logical order. To create a good atmosphere, suitable introductory questions were developed and used. 
We left sensitive topics until the end of the interview. The order and formation of the questions were 
sufficiently considered. We also considered possible additional, in-depth, and sounding questions. A 
semi-structured interview belongs to a group of research interviews. For our research, we chose 
methods of qualitative sociological research such as semi structured interview, etc. Each interview 
lasted about 10 minutes and consisted of 7 - 10 questions. In the next phase, the researchers monitored 
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the online teaching of students using the method of pedagogical observation to obtain data on the 
investigated pedagogical reality. From the observations, we concluded that the teachers, despite the 
conditions of the emergency regime, tried to motivate students to work creatively in class. They also 
motivated students to take part in competitions. In the last phase, we analyzed the teachers’ 
preparations for teaching. It is the responsibility of each teacher to thoroughly prepare for each lesson 
in advance. The pedagogue determines in advance not only the curriculum, but also the goals of 
teaching, organizational forms, teaching methods and teaches according to pre-designed teaching plans 
etc. In this part, we focused on whether the preparations meet all the requirements that are placed on 
online teaching. We used the method of analysis. We evaluated whether the teaching was conceived 
creatively. 

The selection of the research sample is stratified. The basic group consists of primary school teachers 
at a Czech primary school. Teachers meet the selected criteria. One of the criteria is, for example, place. 
Teachers from the Olomouc region are included in the research. Another criterion is the age and length 
of practice. Teachers with many years of experience were selected for the research. 

3 RESULTS 
One of the main research methods we used in the research was a semi-structured interview. In this 
section, we comment on the answers to the research questions that were used in this interview with 
teachers. We will supplement the comments with findings from the analysis of preparations for teaching 
and pedagogical observation. 

Questions were related to the usage of creative methods in online classes: Firstly, we asked if teachers 
knew creative methods and if they use them. Furthermore, we investigated if teachers vary creative 
methods during their lessons. We asked how they motivate pupils and how they can keep pupils’ 
attention until the end of the lesson and how they keep pupils active in the lessons. We were finding out 
which methods are the most effective. 

Most primary school teachers use more than one creative method in their lessons. In order to make 
teaching more efficient, the methods and activities of the pupils alternate during one teaching unit. 
According to teachers, teaching is becoming more effective and more interesting for pupils due to the 
variation of different types of traditional and alternative teaching methods. Teachers carefully prepare a 
diverse range of creative teaching methods in advance as needed for each lesson. They build on the 
previous hours and adapt every hour. At the same time, they maintain the British model of the lesson, 
which consists of three phases: in the first phase, they have prepared a pre-activity to help pupils acquire 
experience and knowledge of the area that the subject of the lesson will cover. These activities can take 
5 minutes. In the next phase, they focus on the main activity or topic of the lesson, the so-called while-
activity, and finally return to the topic of the lesson using post-activity. Teachers choose methods and 
activities to motivate students and keep their attention throughout online teaching. For while-activities, 
for example, asking questions to students is typical. At the end of the lesson there is a post-activity, 
which helps students to sort out information and thoughts. Teachers apply this model mainly when 
working with new text in workbooks for example. 

4 CONCLUSIONS 
The aim of education is to create such conditions for each pupil that his natural effort to learn new things, 
gain new experiences can be strengthened and transformed into a permanent need to know. These 
natural phenomena, such as curiosity, which leads to the pupil's natural activity, should be supported in 
schools through internal motivation, which is an integral prerequisite for the development of the pupil's 
creative personality. The results of qualitative research should serve educators and others interested in 
the issue of creative teaching to streamline online and offline teaching. Due to the pandemic, 2020 and 
2021 revealed the need to respond creatively to unexpected problems, find new solutions, be able to 
adapt quickly and be able to think critically. It directly encourages teachers to take teaching creatively. 
Through art and cultural activities, teaching consciously aims to develop cognitive, social, and emotional 
skills. It leads to the development of students' skills in cooperation, decision-making and critical thinking 
about the world. It encourages pupils to think about other alternatives to life in the future, which they can 
actively co-create. 
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Abstract 
The paper showcases the methodology used to design a project in a HEI in the field of distance 
education. #eCapacitar is a capacity building project for digital inclusion in IPSantarém's core areas. 
The project is ongoing and it has 3 main axes that will develop and implement the following 
infrastructure: a CRM platform, an eLearning solution and a Digital Knowledge Database. The main 
focus of the paper will be the aspects related with an innovative and tailored eLearning solution. Although 
the institution is already carrying out some training offers based on eLearning, it’s lacking a more 
sustainable, grounded and systematic infrastructure. Only with high quality standards HEI can be 
competitive and face the upcoming challenges, able to respond to the needs of a 21st century citizen. 
The training offer must prepare students in order to develop competencies such as the transformative, 
digital, soft and emotional ones. We have to think not only about the technology behind it but also cherish 
the conceptual learning model that supports the distance education solution, whose reasoning and 
design will result from the phase of planning currently in development. 

Keywords: #eCapacitar, e-learning, LMS, distance education, open science, capacity building. 

1 INTRODUCTION  
Open Science has been growing in recent years at national and international level, under the premise 
that knowledge belongs to all and for all. It represents a new approach to the scientific process based 
on cooperative work and new ways of disseminating knowledge, using digital technologies and 
collaborative tools [1]. Scientific research should thus be shared and reused, with Open Access, Open 
Data, Open Research and Innovation, Open Science Networks, and Citizen Science identified as 
supporting pillars [2]. These pillars are consolidated from the institutional point of view, through Science, 
Development & Innovation Policies and Strategies, Legislation, Open Educational Resources (OER) 
and Open Science Initiatives, so that societies are developed from the social, economic and cultural 
point of view in favour of the quality of life of all citizens. Making research results more accessible to all 
social actors contributes to a better and more efficient science and innovation in the public and private 
sectors. On this basis, the IPSantarém, as a higher education institution (HEI) whose mission is the 
production and dissemination of knowledge, creation, transmission and dissemination of knowledge of 
a professional nature, culture, science, technology, arts, research; considers strategic the 
implementation of an innovative eLearning solution adapted to the needs of contemporary society. 
Therefore, the #eCapacitar project was outlined, which aims to stimulate and increase the adoption of 
distance learning courses through the implementation of an infrastructure capable of applying 
synchronous and asynchronous communication means that allow the fulfilment of a whole framework of 
distance education, training and capacity building, within the process of modernization of the services 
to be provided to the communities served by IPSantarém. Trying, in this way, to increase its potential 
for attracting students, providing services and transferring knowledge, in its business areas. In this paper 
we will present the strategy and the methodology adopted towards the implementation of the 
#eCapacitar project, in the specific axe of distance education and the proposed innovative and tailored 
eLearning solution. 

2 ELEARNING IN HEI 
Although the concept of eLearning has been widely discussed over the years and despite the fact we 
can find in the literature many definitions, Sangrà, Vlachopoulos, and Cabrera [3] undertaken a study 
“based on the participation of experts around the world, (...) to agree on a definition of e-learning” (pp. 
145). This definition intends to be a more inclusive one and it states as: “E-learning is an approach to 
teaching and learning, representing all or part of the educational model applied, that is based on the use 
of electronic media and devices as tools for improving access to training, communication and interaction 
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and that facilitates the adoption of new ways of understanding and developing learning” (pp. 152). In the 
#eCapacitar project we took this definition in consideration, because we agree it's a more inclusive and 
equitable one and it’s in line with The Global Education 2030 Agenda principles, meeting the Sustainable 
Development Goal 4 (SDG4): “Ensure inclusivity and quality education and promote lifelong learning 
opportunities for all” [4].  

Digital information and communication technologies (ICT) and online and virtual platforms play a key 
role in contemporary society. This role, during the CoViD19 pandemic, assumed special relevance 
namely in Distance Learning, Emergency Remote Learning and Online Education. Higher Education 
Institutions (HEI) have the responsibility, regardless of the contexts, to provide quality and inclusive 
education. It was up to the institutions and teachers to develop digital inclusion measures and 
processes, which allowed them to continue the teaching and learning process, transforming challenges 
into opportunities. Inclusive education is a challenge for society, assuming particular relevance during 
the CoViD-19 pandemic. Students from vulnerable backgrounds were particularly affected, including 
children and young people from low-income and single-parent families, immigrants, refugees, ethnic 
minorities and indigenous backgrounds and those with special educational needs. These students were 
deprived of physical learning opportunities, the social and emotional support available in schools and 
extra services such as school meals. Educational processes around the world have had to be adapted 
to containment, and Emergency Remote Learning has further accentuated the technological and digital 
barriers affecting the most disadvantaged families and the most vulnerable and least digitally skilled 
students [5]. In reality, we cannot forget that, on the one hand, there are many families with a high level 
of digital illiteracy, and on the other hand, there may be no (or insufficient) access to computer equipment 
and the Internet at home. In fact, many institutions “had plans to make greater use of technology in 
teaching, but the outbreak of Covid-19 has meant that changes intended to occur over months or years 
had to be implemented in a few days” [6]. The teachers, at a distance and in each extended or virtual 
classroom, made every effort to maintain the quality of teaching, reinventing strategies and defining new 
dynamics, adapting to the needs of the students, the contingencies, the constraints and the 
technological potentialities, adapting, little by little, to the new normal supported and mediated by digital 
technologies. In the extended or virtual classrooms, aspects such as the possibility of collaboration, 
communication, sharing and socialization are essential, so the ability to socialize is assumed as a crucial 
factor for collaborative learning and knowledge construction [7]. In situations where students have or 
feel difficulties in accessing the extended or virtual classroom, whether due to technical or economic 
difficulties or illiteracy, it may lead them to feel excluded and to social isolation, accentuating inequalities. 

Online Education, through eLearning solutions grounded in digital and virtual platforms, plays an 
important role in the future of education. HEI have to define and provide quality training programs 
bearing in mind the idea that any person around the world is a potential student (learner). The OECD 
Future of Education and Skills 2030 “aims to help education systems determine the knowledge, skills, 
attitudes and values students need to thrive in and shape their future” [8]. In order to reach this outcome 
and to prepare citizens for the 21st century, HEI must provide training programs to develop 
transformative competencies amongst students. These skills, along with the digital, the emotional and 
the soft skills, allow students to “contribute to our world and shape a better future: creating new value, 
reconciling tensions and dilemmas, and taking responsibility” [8]. Although IPSantarém already has a 
participation in the Distance Education ecosystem, both internationally and nationally, the evidence of 
this participation is limited to MOOCs, short training courses and curricular units integrated in some 
formal courses. A structured, organized and institutionalized training offer, in the distance teaching and 
learning modality, has become one of the strategic axes of institutional policy, as a way of fulfilling its 
mission as a HEI. With this in mind, the #eCapacitar project aims to meet Goal 2 of the Contract for the 
Legislature with Higher Education for 2020 - 2023, which provides for the expansion of adult participation 
in higher education.  

The 2030 Agenda for Sustainable Development [9] has become a structuring and cross-cutting 
document to address the needs of the population in all societies, emphasizing that "no one is left behind". 
Addressing the three dimensions of sustainable development goals (SDG): social, economic and 
environmental, as well as important issues related to peace, justice and more effective and efficient 
institutions, makes the Quality of Education (SDG4) as one of the SDG, imperative in the #eCapacitar 
project, specifically in the thematic axis of eLearning. Defined by the United Nations, accepted by 
member states and to be Implemented by the structures qualified and identified for that purpose - in this 
case, a polytechnic higher education institution - this is the central focus of this axis. Inclusion, innovation 
and capacity building in the IPSantarém business area, are translated into the goals defined in the SDG4 
- Quality of Education that intends to “Ensure inclusive and equitable quality education and promote 
lifelong learning opportunities for all”. The need to include a cross-cutting link to SDG17 - Partnership 
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for Goals in this project is also highlighted. We cherish and promote ways to “Strengthen the means of 
implementation and revitalize the global partnership for sustainable development”. In the overview of 
#eCapacitar is a common element, the partnerships internal and external to the institution - stakeholders 
- as an emerging context for the success and achievement of the objectives of the same, without which 
the ecosystem of eLearning in IPSantarém would not be complete. In this SDG17, important aspects 
stand out, especially for the implementation and sustainability of the project over time. Namely, the 
issues of Technology, Capacity Building and Systemic Aspects that facilitate the coherence of 
institutional policies, partnerships and the existence of shared data for monitoring the implementation of 
the SDGs. 

3 #ECAPACITAR: PROJECT OVERVIEW 
The project “#eCapacitar - capacity building for digital inclusion in IPSantarém's business areas” (POCI-
05-5762-FSE-000254 (2020-2023) publicly funded through the SAMA program - Agency for 
Administrative Modernization), aims to modernize the HEI with a set of means and technological 
resources necessary to support the different areas of the training offer, research and transfer of 
knowledge and technology. It will make it possible to improve the quality of the services provided, 
reinforcing access to digital for the entire IPSantarém educational community. Although the proposal 
was submitted for public funding before the pandemic arose, the constraints felt due to the Covid19 
confirmed and reaffirmed the importance of modernizing IPSantarém in this area as well as the training 
needs of its employees became more evident. It should be noted that the institution has preferably been 
an on-site teaching institution, although it has an important and innovative component in the field of 
technologies and training provision in this area. However, this happens particularly in one of its five 
schools and, consequently, we find different realities and stages of development and knowledge when 
considering the IPSantarém. Providing an overview of the Project, its design articulates three major axes 
of intervention, namely:  

• CRM Platform - allows the digital transformation of systems and forms of information and 
communication through a clear commitment to simplifying processes and facilitating access to a 
wide range of services, digital technologies and data collection instruments considering the profile 
of each user as well as the various stakeholders. This platform has an impact: i) In the relationship 
with support services, including all communication and information processes related to academic 
management, service times, process and document management, financial and asset 
management, integrated communication, attendance management, event registration 
management, e-mail access, schedule management, creation and launch forms, cafeteria 
management, schedule exchanges, submission management, impression management, 
scholarship management, reporting of statistical data, creation identification cards, wireless 
network access, data storage, file sending and sharing, curriculum management, among others; 
ii) In the Academic Scope, it contributes to reformulating procedures, namely in the access to the 
bibliographic fund, the collection, treatment and storage of data, in the access to school 
timetables, among others; iii) In the field of external relations with target audiences, it has an 
impact at the level of processes related to diverse requirements and requests and the respective 
flow of information, external communication supports, dissemination of information regarding the 
training offer of the five Schools, access to job offers, submission of proposals to scientific and 
technical events and publications, analysis and visualization of public data from the IPSantarém 
community.  

• eLearning Platform - aims to stimulate and increase the adoption of distance learning courses 
through the implementation of a reference infrastructure allowing the development of 
synchronous and asynchronous communication and the fulfilment of a whole framework of non-
presence education, training and capacity building, within the process of modernization of the 
services to be provided to the communities served by IPSantarém. It will have an impact: i) In the 
increase of its potential for attracting students, providing services and transferring knowledge; ii) 
In the development of a training program for all those involved in the process, teachers and non-
teachers, in order to ensure the quality of the training offer and associated services, which means 
involving the entire educational community in the process of change underlying the 
implementation of the project; iii) Standardizing the graphic model for the presentation of 
academic content (conceiving, designing and developing templates for different types of 
educational resources and scientific areas, as well as evaluation methodologies and tools); iv) 
Transferring academic information and content to a format appropriate to the distance education 
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modality; v) In the definition and implementation of an internal pedagogical-scientific model of 
distance education.  

• Digital Knowledge Database - to develop in open access a “Knowledge Database” system that 
privileges the analysis and aggregation of large volumes of data, combining different sources of 
information. It will have an impact: i) In the compilation, consolidation, organization, analysis, 
monitoring and evaluation of activities to be developed, in order to preserve and make accessible 
the collective memory of IPSantarém; ii) In the preservation, availability and access to the content 
produced at IPSantarém throughout its existence, as well as in its five Higher Schools in which 
the heritage of scientific, academic and pedagogical knowledge is disseminated in various 
supports and in diversified devices with little data consolidated and corseted access; iii) The 
insertion of this heritage of scientific, academic and pedagogical knowledge from IPSantarém, in 
the Directory of Digital Repositories at national level (project initiated by the Foundation for 
Science and Technology - Ministry of Science and Higher Education); iv) Integration in a single 
point of access to the knowledge of the Library Unit and the Scientific Repository of IPSantarém, 
with internal management although in interoperability with other knowledge bases, namely the 
Online Knowledge Library - B-on, Arquivo.pt and Scopus. 

Oriented towards universal access to information systems, implementation and transformation of digital 
services, among the main objectives of the project we highlight the simplification of processes and the 
improvement of the quality of the services provided, reducing costs and execution times, the 
development of a technological solution of reference for the dissemination of the training offer through 
non-face-to-face, providing users with an integrated solution to consolidate the teaching-learning 
processes, the integration of new technologies in the learning processes, optimizing the content 
production processes; and the development of a training program aimed at the educational community 
(teaching and non-teaching) of IPSantarém for the effective use of digital tools, pedagogical resources 
and support infrastructures. 

3.1 Planning and implementation: a work methodology 
Once the project is approved with all its components made explicit, it may seem that much of the 
planning process is done. In fact, the approval of the project is only the first step to start planning what 
will give rise to its implementation. As Capucha [10] points out, planning corresponds to the projection 
of a change, with the forecast of the necessary steps for its realization, identification of the factors that 
interfere in the process, mobilization of the agents and the necessary means for the projected change 
to develop as expected. In this sense, there are many things that need to be considered in advance. In 
order to establish a work methodology, we can make use of several models that apply to the 
development of projects in general and of projects whose objective is to create a training offer in distance 
education.  

In general, a planning process begins with a diagnostic evaluation. The identification of needs in a 
sustained manner and through scientifically validated methods and techniques is crucial for a successful 
transition to the implementation phase. As so, the first thing that must be completed is a Needs 
Assessment, the planning stage that we are currently in. The Needs Assessment is a process that helps 
to identify gaps in the current condition or situation, aiming to deepen the perception of current problems 
that may exist and to help find solutions to such problems or needs; it can vary a lot depending on 
previous knowledge about situations and their complexity, but it is also informed by the dimensions 
selected for analysis and the research techniques used [10]. Thus, the time spent collecting data and 
information will help guide subsequent decisions throughout the implementation process and the 
instructional design of the training offer. There are some key components of needs assessment that 
must be taken into consideration. The identification of the audience and stakeholders is one of the first 
steps to be taken in a needs assessment process, allowing for a deeper understanding and knowledge 
of all those potentially affected by the project; Another relevant aspect is the development of goals and 
objectives that allow a clear perception of what is to achieve with the project, both for the design of 
information-gathering instruments and to the measurement of project objectives themselves - with 
regard to its feasibility and measurement capacity. Regarding the collection of information, the selection 
of methods and techniques to be mobilized and their suitability for different target groups should be a 
concern of the team that conducts the needs assessment. There is a very diverse set of possibilities, 
however, not all of them are appropriate to the nature of what is sought or to the specifics of the 
interlocutors selected to provide the information - thus, it is considered that different methodological 
approaches and the corresponding techniques must be combined; for this purpose, designing and 
testing the tool(s) to be used, with specific questions addressed to the target audiences, should be a 
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priority rather than opting for needs assessment tools that are already available. Information collected 
through responses that are provided directly should be complemented with a literature review to obtain 
additional information (primary and secondary data should always be considered). The analysis of the 
information obtained will allow not only to evaluate and prioritize the needs but also to know the 
characteristics of the different segments of audiences and, also, to perceive coincidences and 
inconsistencies with what it is proposed to develop with the project implementation. In other words, it 
will provide a better understanding of the suitability of the project and will allow adjustments to be made 
as necessary. Thus, information management must be conducted in such a way that it is possible to 
return to the data in the subsequent phases of project implementation; the syntheses of information are 
important tools for the project team but it is equally important to share them with the public and 
stakeholders, contributing to maintaining their connection with the project and to increase their sense of 
belonging and involvement in the resulting change process.  

Equally important when planning and implementing a project is concerned with managing change. 
Change Management is a collective term for considering all approaches when planning, preparing, 
supporting, and helping the audience and stakeholders throughout the transition or change. Any change 
is always a "hot spot" in an organization. Individual attitudes to change can speed up, slow down, or 
even prevent the process from moving forward; it is important to bear in mind that the organizational 
climate and culture influence the change management processes and, consequently, they must be 
observed and considered as fundamental parts in the management of the process. A fundamental 
aspect to be considered is related to communication, thought as a key factor in organizational 
development and not just as an informative procedure for changes and decisions taken; it is an element 
that facilitates understanding, the incorporation of new concepts and the “socialization of knowledge”, 
that is, the sharing of the organization's goals with all members of the organization tends to make people 
more collaborative and participatory [11]. As the organization's employees participate in the change 
process, they are part of a context and have the possibility to participate actively; in the different sectors 
of an organization, each worker within the scope of his duties is a profound expert on the needs of the 
service and has the necessary skills to propose solutions and contribute with his knowledge to achieve 
the objectives - for this he has to be aware of the objectives and goals; which does not mean 
communicating everything to everyone (internally and externally) without a strategy, it implies also 
managing the communication processes; identify and analyze stakeholders and their segmentation in 
accordance with their interests. Following Baptista [11], it is necessary to consider strategic 
communication in the planning and development objectives of the institution, considering the analysis 
of the organizational climate and culture, to be considered from the needs assessment phase and to be 
maintained throughout the process; in fact, the evaluation is not something static that happens only in 
certain moments (initial and final, for example), it must be an on-going process. Thus, a second 
fundamental factor arises: participation - which is not limited to the representation of the different 
categories of employees in Organs and the proper bodies of the academy; it reports on the redefinition 
of spaces for an integration policy and channels of action / decision. There is a sociocultural dimension 
in the management of change that refers to the existence of habits, values and beliefs present in the 
organizational environment and that can condition the management practices of its members, so the 
analysis of this dimension will allow us to understand the subjective limits of modernization and that 
manifest themselves in objective behaviours, as a result of the different meanings that individuals give 
to change [12]. It is essential that Change Management is based on proximity and personal development 
initiatives so that employees, internal, and external partners, become involved, constituting themselves 
as agents of change and do not hinder it. Change management deals with people's reactions, which 
tend to resist change as they get used to doing things in a certain way. For example, teachers who have 
always taught in face-to-face environments may resist and oppose moving to online teaching and 
learning environments. Having empathy and understanding resistance in the planning phase can help 
overcome these barriers, some of which are due to lack of security in the use of technological tools and 
also in the pedagogical dimension of this teaching-learning modality.  

4 FINAL THOUGHTS 
The phenomenon of public health that we are experiencing today has had the effect that educational 
institutions around the world have started offering courses and programs online, instead of in face-to-
face environments, as a way of responding to the situation of crisis. What has been an enormous 
constraint in education can, however, be turned into an opportunity. With the development and 
implementation of the #eCapacitar project, the IPSantarém will have a new organizational and learning 
model of operation with innovative and efficient features with regard to contact and interaction with 
stakeholders. It is also expected that, based on the results obtained, this model can be mirrored with 
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other HEI in Portugal and abroad. Thus, the above-mentioned project will contribute decisively to 
enhance the competitive advantages of the Institution with the academic environment and partner 
entities, not only at a local and regional levels, but also at a national and international one.  

Distance education can ensure and facilitate inclusive and equitable quality education and promote 
lifelong learning in order to tackle societal challenges, as stated in the Education 2030 Framework for 
Action. Plus, eLearning solutions allow the implementation of more flexible and open pathways, giving 
students the chance to control their learning in terms not only of time and space but also in terms of 
curriculum choices.  An innovative and flexible training offer allows the take-up, validation and 
recognition of short learning courses leading to micro-credentials and the implementation of trans-
disciplinary approaches and innovative pedagogies such as inverted learning, collaborative online 
international learning and research-based learning. The #eCapacitar project is a step towards a 
competitive, efficient, sustainable and innovative Higher Education Institution. 
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PLAGIARISM CHECK OF LINGUISTICS THESES FOR BACHELOR’S 
AND MASTER’S DEGREES 

N. Popova, O. Bratel, M. Kostiuk, G. Syngayivska 
Taras Shevchenko National University of Kyiv (UKRAINE) 

Abstract 
As the quality of scientific papers and antiplagiarism policy require developing of detecting strategies 
and tools, our study deals with criteria elaborated for checking linguistics researches presented as the 
final project for a bachelor’s or master’s degree in Ukraine. The objectives of the research are to 
determine what part of the thesis should be considered to be original in linguistics research where 
citation is an important part demonstrating the context in which a language unit is used as well as 
determining peculiarities of applying the Unicheck international platform to Ukrainian linguistics 
investigations that are to correspond to Ukrainian law regulations and the University Practical Guide for 
Writing Bachelor’s and Master’s Theses in Linguistics in order to improve plagiarism detection and paper 
assessment methods. 

The research methodology is based on analyzing Unicheck reports on plagiarism and revising 68 
bachelor’s and master’s degree theses (5000 pages) in order to determine the necessity of citation 
detected by the Unicheck system as plagiarism. The papers were written by students of Taras 
Shevchenko National University of Kyiv and, having passed plagiarism check, they were revised by 
scientific supervisors before being allowed to public defense. Revision results were considered to be an 
integral part of the final mark. While giving the recommendations for the public defense and further 
assessment, experts need take into account particular criteria which were elaborated to find a balance 
between points in Unicheck reports and assessment of researcher’s personal impact in the linguistics 
thesis. Therefore, paper scientific novelty and evidence base, research correspondence to the 
methodological recommendations on writing degree qualification thesis and differences into Ukrainian 
and international requirements to technical appearance of scientific papers were analyzed. 

The paper argues that in linguistics researches more citations of practical material which can clarify 
shifts in the semantic, pragmatic or connotation meaning of language units should be allowed, because 
linguistics context serves as its evidence. Meanwhile other scientists’ citation should be limited to 20% 
of the text, which is enough for describing the study framework. Despite some inconsistences of the 
Unicheck platform functions to the Ukrainian requirements of thesis technical presentation, it turned out 
to be one of the most efficient tools for checking scientific papers originality and their comparison with 
researches all over the world. Antiplagiarism platforms usage contributes greatly to improving quality in 
both educational and investigation fields at national and international levels.  

Keywords: antiplagiarism, quality assessment, linguistics research, language unit, context, thesis 
technical presentation, international level. 

1 INTRODUCTION  
In spite of decades of research, plagiarism and academic misconduct still remain a pressing issue at 
every level of education, although the cut-and-paste plagiarism has decreased dramatically during last 
years due to the use of plagiarism detection software in universities [1]. At the same time, there are still 
many questions related to the peculiarities of the plagiarism check which have to be taken into 
consideration. 

One of the challenges of plagiarism studies is that many researchers give different definitions of this 
concept and measure it differently. For example, a researcher in the field of plagiarism in higher 
education Sarah Elaine Eaton believes that defining plagiarism is impossible, although she recognizes 
the need to find general characteristics of what is considered plagiarism in different disciplines, pointing 
out that students and professors see plagiarism differently, and it complicates the general understanding 
of what is called plagiarism [1]. 

Connie Strittmatter and Virginia K. Bratton believe that, while defining plagiarism, it should be taken into 
account that sometimes it can be unintentional because students don’t have proper skills to cite or 
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paraphrase, and in such cases it is easy to correct with classes dedicated to developing such skills, 
while intentional plagiarism is related to the student’s attitude towards learning and ethical issues [2]. 

Plagiarism is considered to be a kind of cheating which is normally divided into cheating related to exams 
(copying from another student on the exam, giving answers to other students on the exam, getting exam 
questions or answers from someone who has taken that exam, using cheat notes during the exam), 
cheating related to homework (preparing the same homework with several students when teacher 
doesn’t permit it, presenting task made totally o partially by another student), cheating related to thesis 
preparing (copying sentences for the thesis without naming the source, adding not used items on a 
bibliography, plagiarizing from public material) [3]. 

Guibert Pascal and Michaut Christophe point out four main forms of plagiarism: buying texts available 
in the data banks or downloading documents from the internet in order to produce them illegally; asking 
“a phantom writer” to write a work; creating a document out of a number of original sources without 
mentioning them in a form of citation; paraphrasing an idea without giving the reference to the author 
and presenting it voluntary or involuntary as their original idea [4].  

The plagiarism use can be unintentional when students take to omitting of citation of sources because 
they forget or just don’t consider very important rules of writing papers, as well as rewrite a part of some 
work or use ideas that they once read and forgot afterwards. At the same time students also can use 
plagiarisms intentionally usurping intellectual property, translating texts without mentioning the sources 
and using autoplagiarism that consists in presenting the same document several times [4]. It should be 
also taken into consideration that with the development of the internet that provides an easy access to 
all kind of information, the author’s intellectual property is harder to understand than it was when only 
the printed books were available [2]. 

According to the research of Donald L. McCabe, Kenneth D. Butterfield and Linda K. Trevino, students’ 
cheating habits such as collaborative cheating or plagiarizing written work develop long before they 
enter the university and continue existing there [3]. Nevertheless, for the person who wants to obtain 
the bachelor’s or master’s degree it’s vitally important to consider an academic integrity as an important 
element of the education. It can help to enforce the feeling of belonging to the university community and 
to strengthen the motivation for studies [5]. To make students aware of the fact that academic dishonesty 
and plagiarism is considered unacceptable, academic misconduct should be treated in a firm and fair 
manner at universities that should develop students honor codes and consistently apply university policy 
regarding academic integrity and plagiarism [2]. 

Academic integrity and cheating behavior can be influenced by individual factors and contextual factors, 
most powerful of which are peer disapproval and ethical environment created by deeply embedded 
honor code [3]. Universities’ academic integrity programs and policies can have a significant impact on 
students' behavior. Faculty members and plagiarism policy makers should think proactively about 
academic integrity, ethical conduct in education and plagiarism and should explain explicitly plagiarism 
prevention peculiarities to their students [1]. Donald L. McCabe, Kenneth D. Butterfield and Linda K. 
Trevino believe that university’s obligation is to create a culture of academic integrity and ethical 
behavior because academic dishonesty leads to loosing of value of the educational process and 
questions the quality of education [3].  

Many universities look for ways to prevent plagiarism. For example, in Ukraine universities usually have 
their own codes of honor. In order to avoid plagiarism in French universities there are three different 
forms: Charts (Paris – Sciences Po), Codes of honor (University of Montreal), articles in the web page 
of the University (University of Toulouse). In France the problem of the plagiarism was discussed at the 
state level in the National Assembly in 2011 because of number of plagiarism cases at universities. 
Nowadays French Ministry of Education and Science controls situations related to plagiarism. Mass 
media in France denounce regularly the cases of plagiarism in books, music and scientific works. All 
French universities were equipped with plagiarism detection systems [4]. 

In order to prevent numerous cases of plagiarism, a French professor of the University of Genève 
Michelle Bergadaà created a special site that revealed some results connected with plagiarism studies, 
analysis of situations in different countries and some advice for students. Michelle Bergadaà declares 
that universities all over the world were not ready for the “tsunami” of copping provoked by wide use of 
Internet, and they had to elaborate special recommendation of ethics and more severe rules to avoid 
the cases of plagiarisms were implemented [6]. 

Universities should promote academic integrity addressing the emotional, disciplinary and educational 
needs of students: teach to identify the internal and external factors motivating them to cheat; use 
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appropriate counseling, educational interventions and appropriate disciplinary actions; equip students 
with strategies that can help them to achieve academic success without cheating [7]. Sarah Elaine Eaton 
offers to develop academic integrity in different levels taking into account micro, maso, macro, and mega 
perspectives (individual, departmental, institutional, and societal perspectives) [1]. 

2 METHODOLOGY 
The research methodology is based on the methods that permit to ensure the reliability of the results 
and conclusions. The main methods of the study are analysis and generalization of text data, logical 
systematic method, formal dogmatic method, and statistical method. With the help of logical semantic 
method helped the conceptual and categorical apparatus of research was clarified. The method of 
generalization helped to point out main features and properties of the phenomena studied in the work 
and to summarize a range of and scientific approaches to the analysis of plagiarism. 

The study is based on the analysis of plagiarism check of 40 bachelor’s and 28 master’s degrees theses 
written in Taras Shevchenko National University of Kyiv (Ukraine) by the students that study Spanish as 
a major language. The plagiarism check was realized with the help of the Unicheck platform at the end 
of the second semesters of the academic years 2019/2020 and 2020/2021. The total number of the 
pages checked is about 5000. 

3 RESULTS 
Master’s and bachelor’s theses in Ukraine are to be redacted according to the requirements of State 
Attestation Commission of Ukraine to scientific researches in linguistics [8], and the theses should 
correspond to the norms in their content and technical format. Ukrainian universities have the rights to 
elaborate their own methodological recommendations on writing degree theses, that explain how to 
elaborate the study, what parts it should contain, what kind of information should be written in every 
section, how to write citations and examples which should prove the statements requirements to the 
number of pages and references list.  

Contemporary researches in linguistics are mostly based on interdisciplinary or complex approaches, 
combining connotative, psychological, pragmatic and social aspects to determine intentional purpose or 
cultural comprehension of a language unit. Such peculiarities should be explained by the researcher, 
but researcher’s statements should be proved by demonstrating the use of the linguistic unit in a context 
that can be a phrase, a sentence or a paragraph. That is why linguistics studies always contain a lot of 
citations from literature works, mass media texts, political speeches and other sources. The citations 
that demonstrate language context are to be printed in italic according to the requirements to linguistics 
researches in Ukraine [8]. Meanwhile the Unicheck system maintains other kinds of citation and often 
marks the language context citations as plagiarisms. 

Another important issue for evaluating linguistics studies and treating the results obtained on the Uncheck 
platform is what number of theoretical citations should be allowed in bachelor’s and master’s thesis. As 
the Unicheck platform does not take into account citations with appropriate quotation marks, other 
researchers’ ideas can be included in the work and considered by the platform a student’s own text.  

One more issue that requires special criterion in evaluating the thesis and its originality is translation of 
original practical samples which can be an important part of evidence base showing particular meaning 
of investigated language units or translation transformations. The thesis volume being limited by the 
University requirements, mostly from 40 to 60 pages for bachelor’s thesis and 70-80 pages for master’s 
thesis in the linguistics field, the plagiarism check platform consider some translations as plagiarism and 
others as originality depending on translation technical format. So our article proposes to take into 
account above listed aspects and apply to them elaborated criterion while evaluating theses.  

3.1 Statistics obtained after plagiarism check 
After receiving the results of plagiarism check of 68 bachelor’s and master’s degree theses, the results 
were analysed by the authors of this research. 

According to the plagiarism check, there were no bachelor’s degree theses that contained more than 
40% of coincidences. 16 theses (40% of checked bachelor’s degree theses) contained 0-5% of 
coincidences, 7 theses (17,5%) – 6-10% of coincidences, 7 theses (17,5%) – 11-15% of coincidences, 
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6 theses (15%) – 16-25% of coincidences, 2 theses – 26-30% of coincidences, 2 theses – 31-10% of 
coincidences (Fig. 1). 

 
Figure 1. Coincidences in bachelor’s degree theses 

As for checked master’s degree theses, there were no works that contained more than 30% of 
coincidences, and only 1 work (4% of all master’s degree theses) contained 26-30% of coincidences. 8 
theses (29%) contained 0-5% of coincidences, 11 theses (39%) – 6-10% of coincidences, 3 theses 
(11%) – 11-15% of coincidences, and 5 theses (18%) – 16-25% of coincidences (Fig. 2). 

 
Figure 2. Plagiarism in master’s degree theses 

Thus, the majority of bachelor’s and master’s degree theses (42 theses – 62%) have 0-10 coincidences, 
one third part of all the theses checked (21 theses – 31%) have 11-25% of coincidence, and only 5 
theses (7%) have 26-40% of coincidences (Table 1). 

Table 1. Plagiarism in bachelor’s and master’s degree theses 

Percentage of 
coincidences 

Number of bachelor’s 
degree theses 

Number of master’s 
degree theses Total 

0-5% 16 8 24 
6-10% 7 11 18 

11-15% 7 3 10 
16-25% 6 5 11 
26- 30% 2 1 3 

31- 40% 2  2 
More than 40% 0 0 0 
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3.2 Fragments considered to be plagiarism in bachelor’s and master’s degree 
linguistics theses 

The Scientific Council of the Institute of Philology of National Taras Shevchenko University of Kyiv took 
a decision to prohibit the public defense of bachelor’s and master’s degrees theses if their originality is 
less than 60%. Despite 40% of plagiarism is allowed in the thesis, it was important to define what final 
evaluation the student could obtain taking into account the results of plagiarism check. It was also a 
necessity to decide what percentage of plagiarism in students’ works should be allowed for getting 
certain marks after public defense of the theses. 

Being extracted the cover page and references from each work, the most frequent fragments of 
linguistics researches considered to be plagiarism by the Unicheck platform appeared to be compound 
linguistics terms consisting of some words, fixed language units such as idioms, cultural allegories and 
complex metaphors, academic language standard phrases, direct and indirect citations of theoretical 
sources, and citations of practical evidences (Table 2). 

Table 2. Matched results 

Issue Text fragments considered to be plagiarism on the 
plagiarism check platform 

Compound linguistics terms consisting of some 
words 

national language world view; national conceptual sphere; 
intercultural communicative competence, national conceptual 
sphere 

Fixed language units such as idioms, cultural 
allegories and complex metaphors, which 
Ukrainian student are required to write in italic in 
linguistics studies where their semantical 
meaning is treated 

no tener pan que llevarse a la boca; la Península Ibérica es piel 
de toro; life is a long journey 

Academic language standard phrases The relevance of the study consists in linguists’ interest to; 
conclusions to the first/second part; the relevance/objectives of 
the thesis is/are; the theoretical/practical meaning of the thesis 
is; the work consists of two/three parts and conclusions to each 
of them; general conclusions and references; 
the research deals with 

Direct citations of theoretical sources that had 
square brackets according to Ukrainian state 
standard [9] 

The idiom is “lexically indivisible, stable and integral in meaning 
combination of words reproduced in the language. The 
meaning of idiom is not related to the meaning of its constituent 
components” [4, p. 546]. 

Indirect theoretical citations with square 
brackets and source number indication 
according to Ukrainian state standard [9] 

The purpose of media discourse is to report on the phenomena 
and events of the surrounding reality and their reproduction in 
texts redacted for a massive audience [1, p. 10]. 

Citations of practical evidences which are to be 
in italic avoiding quotation marks in Ukrainian 
theses [8] 

L'Ukraine s'enfonce dans la violence, le processus de paix 
toujours en suspens [47]. 
El primer ministro Charles Michel envió un mensaje a sus 
principales ministros, implorándoles que dejen de comentar 
sobre Cataluña (El Mundo, 02.11.2017). 

Thus, text matches indicate borrowing in the text and influence on the coincidence percentage. The 
quotes formatted according to the Unicheck functions are excluded automatically by the plagiarism 
system from the search results. The high percentage of coincidences can be found due to incorrect 
citation formatting, duplication of tasks in the work, usage of standard academic language phrases and 
exposing of wide-known facts. Taking into account a number of quotes displayed by the Unicheck 
platform, experts can evaluate student’s personal impact in the study while a recommended volume of 
other linguists’ ideas included in the work should not exceed 20 % of the text. That is why the final 
interest in the report, even if it is not high, should be revised by the scientific supervisor who takes into 
account differences in national and international technical standards and peculiarities of the research 
methodology in the field of investigation. 

Not only high interest of coincidences should be carefully revised by experts. Low interest can also be 
a sign of thesis bad quality as the original text can be paraphrased or some symbols in the text can be 
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modified so that the program may not recognize it. Such tricks were taken into account and the 
plagiarism platform proposes to review suspicious fragments which may be included or excluded from 
the report by the system operator. 

Having analyzed 5000 pages of theses in linguistics checked for plagiarism, we came to the conclusion 
that the researches of the best quality contain from 10% to 20% of plagiarism due to practical evidences 
quotes and difference in Ukrainian and international citation standards such as square brackets or 
reference to the source written as its number in the list of references. The work containing from 21% to 
30% should be considered quite original because they also contain some fixed or standard phrases 
which are inherent to academic language. 31%-40% of matches were found in the studies with repeating 
other linguists’ ideas without any citation marks, while the works with the originality less than 60% must 
not be defended as mostly their novelty is not enough to correspond to scientific requirements to the 
bachelor’s and master’s degree theses in linguistics.  

4 CONCLUSIONS 
According to the study, 40% of bachelor’s degree theses and practically one third part of master’s degree 
theses contain less than 5% of coincidences. 50% of bachelor’s degree theses and 67% of master’s 
degree theses contain 10-25% of coincidences meanwhile 30-40% of coincidences were found only in 
10% of bachelor’s degree theses and 3,5% of master’s degree theses. The coincidence ratio between 
bachelor’s and master’s degree theses reveals higher quality of researches fulfilled by the postgraduate 
students.  

To conclude, in order to improve the quality of Ukrainian researches in linguistics, the requirement to 
the citation and technical format should correspond to international regulations applied by world spread 
plagiarism platforms and Universities’ scientific councils have to include them in methodological 
recommendations for students. The number of text coincidence in bachelor’s and master’s degree 
theses not always determines their level of quality because plagiarism platforms do not take into account 
mistakes and technical differences in national and international citations, methods of practical 
evidences’ presentation in a certain scientific field or peculiarities of academic language. That is why 
the criteria of linguistics theses should be specified by scientific councils of language and communication 
faculties or departments in methodological recommendations for writing bachelor’s and master’s degree 
theses, being separately restricted the volume of theoretical and practical evidences’ citation in order to 
reveal research novelty and personal author’s impact in the study which pages number is limited.  

However, plagiarism platforms reveal text fragments which should be revised by scientific supervisors 
and allow experts to identify theses of low quality, focus students’ attention on problematic thesis parts 
and maintain academic honesty. They also let compare different countries’ achievements, stimulating 
investigations and developing international collaboration in the field of linguistics and communication. 
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APPLICATION OF 3D TECHNOLOGIES IN THE TEACHING OF 
HUMANITARIAN SPECIALTIES 

S. Denchev, I. Trenchev, T. Trencheva, I. Peteva 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The main purpose of this article is to present the results of a survey conducted among students and PhD 
students on the application of 3D technologies in the preservation of cultural and historical heritage (CNN) 
and the application in the humanities. We will present the methodology of the surveys for research of the 
attitudes for application of the new 3D technologies in the education in the humanitarian specialties. 

The study was conducted in four nesting universities and covers 4 settlements, namely: 

- University of Library Studies and Information Technologies; 
- University of Veliko Tarnovo "St. St. Cyril and Methodius"; 
- South -West University "Neofit Rilski"; 
- University of Shumen "Bishop Konstantin Preslavski". 

The listed above universities are selected on the principle of 50 percent stratification by the higher 
schools in Bulgaria, accredited to carry out training in the professional field 3.5 "Public Communications 
and Information Sciences". 

According to data from the Ministry of Education, the total number of students studying specialties 
related to CNN is about 2 100. The number of respondents is 451. 

The time scope of the survey is in two stages: May 1, 2019 - June 30, 2019 and October 1 - March 30, 
2020. After surveying all students individually in the selected universities, the survey materials are 
subjected to logical inspection and control, after which the data were entered into a data matrix and 
subsequently processed with the statistical package SPSS for Windows 22.0. 

The main conclusions of the survey are that all respondents, of course, to varying degrees, are informed 
about the application of 3D technology in the humanities. But the level of their awareness is extremely 
unsatisfactory, given the sectors of their future realization. This understanding would be a very strong 
motive for the inclusion of a discipline dealing with issues related to the application of 3D technologies 
in the humanities. 

Keywords: 3D technologies, humanitarian specialties. 

1 INTRODUCTION  
One of the purposes of this article is to present the three-dimensional virtual environments in the 
educational process of the humanities. The desired result of this process is a map of importance, which 
quantifies the probability that a user will pay attention to a certain semantic category. 

Knowing the focus of the user's attention allows, for example, to control 3D stereo rendering so that the 
user experiences less visual discomfort. These goals impose several challenges, which are described 
in the next section. Computer graphics refers to the creation, storage and manipulation of photos and 
drawings used by a digital computer. It is used today in many different fields of science, engineering, 
medicine, business industry, art, entertainment, advertising, education and training [1-6]. 

The main use of computer graphics in engineering is in design processes, especially for engineering and 
architectural systems. Computer-aided design methods are routinely used in the design of buildings, 
automobiles, aircraft, watercraft, spacecraft, computers, textiles, and many, many other products [8], [9-12]. 

It is also used to create illustrations for reports or to generate a slide for projections. Examples of 
presentation graphics are bar charts, line charts, surface charts, pie charts, and showing displays and 
relationships between parameters. 3D graphics can make the presentation more engaging. 
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Computer graphics methods are widely used in both the fine arts and commercial art applications. The 
artist uses a combination of 3D modelling packages, texture mapping, drawing programs and CAD 
software [7], [15-19]. 

"Mathematical art" can be produced using mathematical functions and fractal procedures. Mathematical 
methods and models are now often used to create motion pictures, music videos, and television shows. 
Graphic objects are combined with live action. 

Great achievements and discoveries have been made in many sciences, where structural form is crucial. 
In medicine, new image acquisition and processing techniques are laying the groundwork and deriving 
spatial data that require advanced visualization and inspection methods. In the emerging Nano 
technology field, Nano-sized structures must first be visualized and synthesized with a computer before 
laboratory experiments can be performed. The need for synthesis of computational models requires 
opportunities for interactive modelling. Visualization plays a major role in the representation of spatial 
structures in both areas [7], [21-26]. With technological advances, we now have ways to study structural 
phenomena in a way that was not possible before. 

2 METHODOLOGY 
Training in the field of cultural and historical heritage is a complex and multifaceted process, requiring 
interdisciplinary approaches to achieve in-depth knowledge of existing knowledge and at the same time 
create capacity for discovery, research, storage and promotion of new discoveries. To investigate how 
open young people are to new technologies and whether they want to include new teaching methods in 
their lectures, we conducted two surveys [4], [6-9]: 

- Among students studying computer science and 
- Among students studying the humanities. 

The aim of the empirical research is to establish, analyze and summarize the extent to which students 
are familiar with the application of 3D technologies in lecture courses at the university, as well as their 
attitude to the problems of preserving the cultural and historical heritage of Bulgaria. 

Sub-objectives of the study are to investigate [16 -19]: 

1 The level of knowledge and awareness of the problem of what is mixed reality. 
2 The attitude to the problem application of the mixed reality in the training and popularization of CHH. 

In the framework of empirical research, the goal is achieved by solving the following research tasks: 

1 To establish the degree of knowledge of the students on the issues related to the nature of 3D 
technologies and their application in education; 

2 To establish and analyze the level of competence of students regarding the application of mixed 
reality promotion of CHH [17-21]. 

3 RESULTS 
Opposite of our expectations, the use of 3D technology will make it difficult for these students. The 
survey showed that students not only want to study and use a mixed reality, but would be very eager to 
get involved in projects to preserve and promote CHH. 238 (75.3%) state that they are familiar with 3D 
technologies. 71.2% of the respondents believe that studying disciplines related to 3D technologies 
would enrich their training [5], [12-17]. The connection between 3D technologies and CHH training is 
presented in the following figure (Fig. 1 - 4). 
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Figure 1. Represents the desire of students to use virtual and augmented reality in their lectures. 

 1 - not wanting, 10 I would like a lot. 
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Figure 2. Presents the connection between the application of new disciplines in 3D  

and the preservation of cultural and historical heritage 

 

 

 
Figure 3. Advertising of cultural and historical heritage through 3D technologies. 
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In the analysis of the results of the question "Would you like to include teaching materials in a system 
of virtual or augmented reality in your lectures and exercises?" an assessment of the normality of the 
distribution of answers (degree of need) of the respondents was made. The norms of the values of 
Kurtosis and Skewness are taken into account, namely [23- 26]: 

Kurtosis: 

0 - fully corresponds to the normal curve; 
(-1, 1) - perfectly corresponds to the normal curve; 
(-2, 2) - still corresponds well to the normal curve. 

Outside these values, the distribution does not correspond to the normal curve. Positive values mean a 
lower and wider curve than normal, and negative values mean a higher and narrower curve than normal 
[7, 8]. 

Skewness: 
0 - completely symmetrical; 
(-1, 1) - perfectly corresponds to the normal curve; 
(-2, 2) - still corresponds well to the normal curve. 

Outside these values, the distribution does not correspond to the normal curve. Positive values mean a 
curved left curve compared to the normal - a larger number of small values, and negative values mean 
a curved right curve relative to the normal - a larger number of large values. 

The normality of the distribution of the received answers is presented graphically by means of the 
histogram below. The odds of Skewness (-0.813) and Kurtosis (1.027) are within normal limits, i.e. the 
distribution of individuals' responses corresponds to the normal curve. 

 
Figure 4. Histogram of the normality of the distribution of answers 

The correlation coefficient between the answers to the questions "Do you think that creating more 3D 
models of ancient monuments will promote our cultural and historical heritage?" and "Are you familiar 
with the opportunity to see, for example, Ancient Rome through 3D technology?" is r = 0.14. Given the 
large number of positive answers to the first question and the large number of negative answers to the 
second question, this weak correlation shows that creating more 3D models of ancient monuments 
would promote our cultural and historical heritage, but on the other hand better knowledge is needed of 
students with the possibility of 3D technology [4], [5-9]. 

The answers of the question "How do you assess the effectiveness of advertising our cultural and 
historical heritage through 3D models of ancient monuments?" are also interesting. About 84% say the 
effectiveness of advertising as good or very good and only 10% of respondents say "low". The 
percentage of students who cannot make a judgment is small (6%). 
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4 CONCLUSIONS 
From the data presented so far from this survey, it is clear that attention should be paid to the fact that 
all respondents, of course, to varying degrees, are informed about the application of 3D technologies in 
the humanities. But the level of their awareness is extremely unsatisfactory, given the sectors of their 
future realization. This understanding would be a very strong motive for the inclusion of a discipline 
dealing with issues related to the application of 3D technologies in the humanities. 

ACKNOWLEDGEMENTS 
This research would not have been possible without the financial assistance of the following project: 
“Application of the mixed reality in the training and promotion of the cultural heritage for the purposes of 
the in the university information environment” financed by National Science Fund of the Ministry of 
Education and Science of the republic of Bulgaria with Contract № KP – 06 – OPR 05/14 from 
17.12.2018, led by Prof. DSc Irena Peteva. 

REFERENCES 
[1] M. Ollila, E. Carling, “Bringing art into computer graphics education”, Computers & Graphics, vol. 

24, no 4, 617-622, 2000, ISSN 0097-8493. 

[2] J. Gallier, “Geometric Methods and Applications: for Computer science and Engineering”. 
Springer-Verlag 2001. PEP 20 -- The Zen of Python. Retrieved from URL. 
https://www.python.org/dev/peps/pep-0020/ 2019. 

[3] J. Dorsey, Rushmeier, H., Sillion, F., Digital Modeling of Material Appearance. Morgan Kaufmann, 
2008. 

[4] Li Jingming, A. Kereshmeh, Li Nianping, P. Jinqing, W. Zhibin, C. Haijiao, “A review for presenting 
building information modeling education and research in China”, Journal of Cleaner Production, vol 
259, pp. 120885, 2020, ISSN 0959-6526. 

[5] S. Ruheena, S. Maureen Docherty-Skippen, K. Beattie, “Blended face-to-face and 
online/computerbased education approaches in chronic disease self-management: A critical 
interpretive synthesis”, Patient Education and Counseling, vol. 102, no 10, 1822-1832, 2019, ISSN 
0738-3991.  

[6] M. Trencheva. “NEW TEACHING METHODS IN THE FIELD OF FINANCE AND APPLICATION 
OF MODERN SOFTWARE PACKAGES IN EDUCATION”, EDULEARN21 Proceedings, pp. 2573-
2578, doi: 10.21125/edulearn.2021.0560. 

[7] M.A. Lopez-Olivo, M.E. Suarez-Almazor, “Digital Patient Education and Decision Aids”, Rheumatic 
Disease Clinics of North America, vol. 45, no. 2, 245-256, 2019, ISSN 0889-857X. 

[8] F. Mahmood, E. Mahmood, R. Dorfman, J. Mitchell, F. Mahmood, S. Jones, R. Matyal, “Augmented 
Reality and Ultrasound Education: Initial Experience”, Journal of Cardiothoracic and Vascular 
Anesthesia, vol. 32, no. 3, 1363-1367, 2018, ISSN 1053-0770. 

[9] Y. Gao, K. Tan, J. Sun, T. Jiang, X. Zou, “Application of Mixed Reality Technology in Visualization 
of Medical Operations:, Chinese Medical Sciences Journal, vol. 34, no. 2, 103-109, 2019. 

[10] J. Zhang, F. Gao, Z. Ye, “Remote consultation based on mixed reality technology”, Global Health 
Journal, 2020, ISSN 2414-6447. 

[11] Z. Ibrahim, A. G. Money, “Computer mediated reality technologies: A conceptual framework and 
survey of the state of the art in healthcare intervention systems”, Journal of Biomedical Informatics, 
Volume 90, 2019, 103102, ISSN 1532-0464. 

[12] E. Zdravkova, “MEDIA LITERACY AS A KEY COMPETENCY FOR THE SAFE AND EFFECTIVE 
USE OF MEDIA” Appears in: ICERI2019 Proceedings, 7467-7473, 2019 ISBN: 978-84-09-14755- 

[13] M. Trencheva. “RESEARCH IN THE FIELD OF FINANCE AND ACCOUNTING TRAINING”, 
EDULEARN21 Proceedings, pp. 12399-12406, doi: 10.21125/edulearn.2021.2610 

[14]  M. Traykov, Angelov, S. and Yanev, N., “A NEW HEURISTIC ALGORITHM FOR PROTEIN 
FOLDING IN THE HP MODEL”. Journal of computational biology, vol. 23(8), 662-668, 2016. 

1921



 

 

[15] M. Trencheva MANAGEMENT OF THE BANKING RISK Collection "Modern Strategies and 
Innovations in Knowledge Management" 187 – 192, 2015. 

[16] R. Mavrevski, “Selection and comparison of regression models: estimation of torque-angle 
relationships”, COMPTES RENDUS DE L ACADEMIE BULGARE DES SCIENCES, vol. 67, no. 10, 
1345-1354, 2014. 

[17] M. Trencheva. DEVELOPMENT OF ACCOUNTING PRINCIPLES IN BULGARIA JUBILEE 
INTERNATIONAL SCIENTIFIC CONFERENCE on the occasion of the 100th anniversary of 
Department of Accounting and Analysis, 448-456, ISBN: 978-619-232-278-6, 2020. 

[18] R. Mavrevski, Traykov, M. Visualization software for Hydrophobic-polar protein folding model. 
Scientific Visualization, vol. 11, no 1, 11 – 192019. 

[19] Zlateva, D.  Big data world and the new marketing horizons, Revista Inclusiones, vol.8 , pp. 519-
535, ISSN 0719-4706 http://revistainclusiones.com/carga/wp-content/uploads/2021/03/36-Zatleva-
VOL-8-NUM-Esp.-AbrJun-Cristian-Daniel2021INCL.pdf, 2021 

[20] Kyurova, V., Yaneva, D., Zlateva, D., Need of knowledge in digital marketing in entrepreneurial activity, 
Revista Inclusiones, vol.6 2019 г., pp. 61 – 72, ISSN 0719-4706 http://www.revistainclusiones.com/ 
gallery/4%20vol%206%20num%202%202019espabriljunio19incl.pdf 

[21] Kiryakova-Dineva, Teodora. The Interplay of Visual Images in Food Advertising, Analele 
Universităţii din Craiova. Seria Ştiinţe Filologice. Lingvistică, pp.  215-227. 2016 

[22] Kiryakova-Dineva, Teodora, Levunlieva, M.  Kyurova, V.  IPHRAS as an e-learning platform for 
idiomatic competence. In: Electronic Journal of e-Learning , vol. 15, no. 2, pp 137 143, 2017. 

[23] М. Trencheva, M. Traykov, I. Ivanov, A. Kirkov. “’ THE RELATIONSHIP BETWEEN RESEARCH 
AND TEACHING: PERSPECTIVES AND WAYS OF REALIZATION”, INTED2021 Proceedings, pp. 
1999-2006, doi: 10.21125/inted.2021.0439 

[24] Levunlieva, M. , Kiryakova-Dineva, T. & Krasteva, R.  INFORMATION AVAILABILITY AND THE 
PROCESS OF ACADEMIC INTERNATIONALIZATION (ON THE EXAMPLE OF SOUTH-WEST 
UNIVERSITY “NEOFIT RILSKI” - BLAGOEVGRAD). In: EDULEARN17 Proceedings of  the 9th 
International Conference on Education and New Learning Technologies , 288-294. 2017 

[25] Kiryakova-Dineva, T., Kyurova, V., & Chankova, Y. (Soft skills for sustainable development in 
TOURISM: The Bulgarian Experience. European Journal of Sustainable Development, vol. 8(2), pp. 
57. doi:10.14207/ejsd.2019.v8n2p57, 2019. 

1922



 

 

RESEARCH OF THE CONCEPTS IN THE TRAINING IN COMPUTER 
GRAPHICS 

I. Trenchev 
University of Library Studies and Information Technologies, South - West University "Neofit 

Rilski" (BULGARIA) 

Abstract 
The visualization of scientific data can be invaluable aid to the researchers. Each user interacts 
differently with the presented data. When visualizing certain results, it is very important to take into 
account the human factor. 

The description of the geometric shape in the model is directly related to the applied problem and is 
completely independent of the graphics system. In order to visualize the application model or some part 
of it, it is necessary to present it in terms of the graphic system that performs the rendering itself. If, for 
example, a graphics system can only represent vectors, and the model is a set of spatial figures, then 
the application program must be able to describe each spatial figure by vectors. 

An interactive graphics software system has three components: 

• The model that is created, processed and visualized; 
• The application program, which takes care of its creation, the performance of operations on it, as 

well as its organization in a form convenient for visualization; 

• Graphics system - provides a set of visualization tools that the application program uses to 
graphically display data from this application model. The graphics system is the part of the 
software that is most closely related to the technical devices and that actually performs the 
visualization after the application program has specified exactly what should be displayed. 

The main purpose of this report is to present the results of a survey of students, studying computer 
science and computer science for the application of 3D technologies in their education. The survey was 
conducted at two universities: 

- University of Library Studies and Information Technologies; 
- South-Western University “Neofit Rilski”; 

The study is representative because 254 students and doctoral students were studied, which is 25% of 
the students studying at both universities. 

The methodologies used to analyze the results are hypothesis testing, correlation and regression 
analysis. SPSS and R language are used. 

The main conclusions of the survey are that the surveyed students are highly motivated to add new 
disciplines related to computer graphics or to hone three-dimensional technologies in their learning 
process. Many students say that their future realization will be largely related to three-dimensional 
technology. The negative conclusion is that there is a group of students who are completely uninterested 
of 3D technologies. 

Another aspect of the report is that we will present the change in curricula and disciplines that we have 
introduced to improve our education. 

Keywords: computer graphics, education. 

1 INTRODUCTION 
The traditional way of representing the surface is to use several orthogonal projections. In essence, the 
surface is defined by a network of orthogonal plane curves located on secant planes and several 
orthogonal projections of certain "characteristic" spatial lines. These curves can initially be created on 
paper or taken (digitized) from a three-dimensional model, for example in the automotive industry, 
designers traditionally use a clay model [1-5]. 
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In computer graphics and computer design is advantageous to develop a "true" three-dimensional 
mathematical surface model. Such a model allows to analyze the characteristics of the surface, for 
example, curvature or physical quantitative characteristics depending on the surface, such as volume, 
surface area, moment of inertia, etc.. This process is relatively easy an early stage. Surface visualization 
is simplified, and it is used to develop or monitor development progress. In addition, compared to the 
traditional method using a grid of lines, the generation of information required for surface production, 
such as digital machine control programs, is also greatly simplified [3], [7-12]. 

The presentation of data and surfaces is a complex process. Spatial data describes 3D, 2D and 1D objects. 
Their structural properties are often the subject of analysis. In order to depict the features of interest and 
to communicate the importance found to the experts, the spatial data must be reduced in complexity. The 
problem of occlusion is an inherent challenge for 3D visualization, which has been addressed through 
various strategies. The main strategy for reducing the spatial complexity of the data is to visually encode 
only the characteristics that are of interest to the data and thus to create specialized representations. I will 
describe ways and sources that can inspire such a process of abstraction [5], [9-16]. 

The proposed continuous abstraction allows users to control the tempo of the transited animation 
between two performances. Controlling the speed of the animation is important, because it allows the 
user to perceive and understand the transition at any tempo. Finally, a new way of visualizing user 
interactions with the system is introduced. Visual quantification of user behaviour may reinforce or reject 
initial design decisions and hypotheses. 

2 METHODOLOGY 
The survey contains both open and closed questions. Despite the relatively low levels of responses to 
online surveys, we decided to use an online survey given the nature of the project, which examines 
phenomena that work daily with the Internet and are its regular users. Careful preparation of the data 
on the target foolishness and good knowledge of the professional community made it possible, after 
careful targeting, to achieve a very high result in the number and completeness of responses received. 
In order to better reach the target audiences, several questionnaires such as email attachments and 
several paper questionnaires were distributed for completion1. 

The survey has an interactive scheme using answers to the questions with a five-point Likert-type scale, 
plus additional sections with "open" questions, in which the respondents fill in their personal judgments 
on the issues covered in the previous questions. The completed questionnaires were then sent back to 
the researcher by the software system itself, after each respondent had completed their own 
questionnaire [8-16]. 

3 RESULTS 
To the question "Do you think that computer graphics training is at the required level?" 91 answered in 
the affirmative, 94 in the negative and 65 could not. The results show that the majority of respondents 
believe that computer graphics training is not at the required level and this shows that it would be good 
to strengthen computer graphics training [16-21]. 

To the question “Would you like to include teaching materials in a virtual or augmented reality system in 
your lectures and exercises” the respondents have the opportunity to express their opinion on the need 
to include teaching materials in a virtual or augmented reality system. From the parametric Mann-
Whitney test for comparison of averages in small independent samples it is evident that there is no 
statistically significant (P <0.05) difference between the answers of those who think that computer 
graphics training is at the required level and those who do not think so [6], [21-28]. The result shows 
that both groups of students consider it equally important to include learning materials in a virtual or 
augmented reality system (Fig.1-3). 

 
1 http://ebox.nbu.bg/mascom12/view_stat.php?id=24 
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Figure 1. Computer graphics in education. 
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Figure 2. Computer graphics and cultural and historical heritage. 
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Figure 3. Computer graphics and new courses 

More interesting are the answers of the question "Should new computer graphics courses be added?" 
More than half (53%) indicate that new courses need to be added. However, the percentage of students 
who cannot make an assessment (18%) is worrying [6]. 

Will more 3D models of ancient monuments promote our cultural and historical heritage? ”A significant 
correlation was found (r = 0.58). Taking into account the very positive answers to both questions, this 
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result suggests that we have a rich cultural and historical heritage and it would be good to promote it by 
creating more 3D models of ancient monuments [5]. 

The answers of the question "Would you start a career in computer graphics?" are also interesting. 119 
indicated that they would start a career in computer graphics. Unfortunately, there is a high percentage 
of students who cannot make judgments (44), which may be due to poor knowledge of computer 
graphics and insufficient knowledge of its capabilities [23-30]. 

4 CONCLUSIONS 
The presented data show that students are willing to study computer graphics. The creation of three-
dimensional models has its future and must be an integral part of modern education. 

Our experience shows that if you work hard with students, they fall in love with computer graphics and 
for many of them it becomes their profession. So far we have five successfully defended PhD.  
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SCHOOL READINESS: BRIEF ANALYSIS OF USED DIAGNOSTIC 
MATERIALS IN THREE EUROPEAN COUNTRIES AND USA 

Jitka Vítová, Janet Wolf, Martina Maněnová 
University of Hradec Králové (CZECH REPUBLIC) 

Abstract  
The task of an educators is to create an environment in which all children will be able to experience 
school success. This status cannot be achieved without a constant monitoring of children, and 
subsequent adjustment of teaching methods and forms of work. One of the valid monitoring tools can 
be the diagnosis of school maturity and readiness, which is usually in the competence of ordinary 
teachers. To the best of our knowledge, such prevention tool (such as diagnostics represents) is 
significantly neglected in international comparative studies. Goal of our contribution is to open this topic 
and offer a brief overview of diagnostic materials and methods used to “test” school maturity and 
readiness in four different countries of the world - Czechia, USA, Germany and Poland. Through text 
analysis of a qualitative nature, we were particularly interested in the following indicators: (1) whether 
there is a national evaluation of children's school maturity and readiness during transition from 
kindergarten to primary school (2) whether there is a uniform evaluation tool, and if so, which areas it 
maps, and on what principle it “works”, and (3) whose competence it is to use it. The presented results 
show that all countries try to address the issue of school maturity and readiness, however in most cases 
a unified national concept is missing. Publicly available screening tools and commercial products can 
be found on every examined market. Although the products differ slightly (for example in the selection 
of test areas), they all reflect the educational policy and strategic documents of a country.  

Keywords: pedagogical diagnostics, preschool child, school maturity, school readiness, deferral. 

1 INTRODUCTION  
School failure can be viewed from individual and systemic level. Systemic school failure arises when 
one of the elements or actors of the system fails in its efforts to provide equitable and inclusive education. 
At the individual level, school failure will be met by an individual if he or she does not overcome some 
educational situation, whether in terms of gained knowledge or acquired competence. The task of an 
educators is to create an environment in which all children will be able to experience school success. 
This status cannot be achieved without a constant monitoring of children, and subsequent adjustment 
of teaching methods and forms of work.  

Children coming from pre-school to primary school have a quite difficult starting position. The new 
teacher doesn't know them. It requires time to explore where children’s strengths or weaknesses dwell 
and/or with which competencies children are behind or a leg up. Before this new educator is able to 
obtain such information, the first weeks and months pass by, during which a child may needlessly 
experience his/her first school failures. One possible prevention against this, however, can be an 
effective screening or diagnostics, which are designed to reveal childrens strengths and weaknesses 
from the very beginning. 

According to the European Agency (2017, p. 19), schools should ensure the right to high-quality 
education for all pupils by moving from a focus on individual support and compensatory approaches to 
more preventive measures and proactive forms of teaching and learning. Closely linked is the issue of 
setting up and organizing the education system itself. Table 1 provides an overview of several European 
education systems and captures the age of a child at which compulsory schooling begins, including the 
level of education (ISCED 0 = pre-primary or ISCED 1 = primary) such age-range child enters. 

If we look at the data given in Table 1, we can see that required children’s age to enter primary in most 
European countries is six years of age. In England, Wales and Scotland, as well as Malta and Turkey, 
children should be five years old and only in Northern Ireland the limit is the age of four (Zormanová, 
2018). 
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Table 1. Startig age of compulsory education, 2018/201  

Country Starting age 
 4 5 6 7 

Czechia  5 6  

Slovakia   6  

Belgium    6  

Austria  5 6  

Switzerland 4  6  

Estonia    7 

Finland   6 7 

Germany   6  

Poland   6 7 

England  5   

Scotland  5   

Sweden   6 7 

Norway   6  

Denmark   6  

France   6  

 
Source: Education, Audiovisual and Culture Executive Agency, 2018 (adapted by authors) 

The second, no less important factor in terms of school success is whether a country has or does not have 
the possibility of school attendance postponement (also referred to as deferral, redshirting etc.). In some 
countries (see Table 2), the child's school maturity and readiness are assessed, and at the request of 
parents or experts’ recommendation, a deferral of compulsory school attendance can be requested for the 
child. The Czech Republic also belongs to that list of countries and has constantly been reporting quite a 
large percentage of children who have been allowed to postpone school attendance (see Table 2). 

The topic of postponement of school attendance may be closely related to compulsory pre-school 
education (level 0) and the age of entry into primary school (level 1). Scotland may serve as an example, 
where:  

“Children can be deferred entry to Primary school and gain an extra nursery year if they are still 4 when 
they are due to start school. There is no further deferral of entry after this. Generally, deferral at this 
stage is seen as a good thing if the child is ‘not ready’ for school and this is a parental choice, guided 
by schools and an educational psychologist sometimes but not always.” (Randall, e-mail, 2021)  

Or we may look in Poland, which has experience with both factors: 

“The discussion about postponements of school attendance was until 2015, when compulsory school 
attendance was set to the age of 6. At that time, parents often disagreed with the child's entry into school 
and demanded a postponement. In 2016, the educational regulations changed and currently children 
start primary school at the age of 7. Thus, the "problem" with the postponement of children from school 
disappeared. (Bąbka, e-mail, 2021) 
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Table 2. Primary school deferral in selected European countries  

Country Number in % School year 
Česká republika 22,18 2012/13 
Slovensko 8,58 2012/13 
Německo 7,5 2010/11 
Belgie vlámská obl. 6,17 2010/11 
Belgie celkově 5,22 2010/11 
Rakousko 3,59 2011/12 
Švýcarsko 2,87 2012/13 
Estonsko 2,86 2012/13 
Finsko 1,5 2011/12 

Source: Svobodová, 2016 

And the third, equally essential factor, which is also the central theme of this contribution, is the 
previously mentioned preventive measures, in the form of diagnostics or screening of school maturity 
and readiness. This task usually lies within the competence of several experts - kindergarten teachers, 
primary school teachers, special pedagogues, psychologists, pediatricians, etc. The task of kindergarten 
teachers should be to develop a child of preschool age and prepare him/her for school. Primary teachers 
usually assume that children in their classrooms are ready for school and through observation and long-
term monitoring of children’ school performance examine veracity of such assumtion. For both types of 
professionals, the whole process includes pedagogical diagnostics (eg: child's observation), based on 
which the teacher can subsequently optimize, i. e. individualize and differentiate, the child's needs. To 
the best of our knowledge, the prevention factor in the field of diagnostics is significantly neglected in 
contrast to the first two factors for which data can be easily found in various international studies. Thus, 
our goal was to open this topic and start creating an overview of the tools and methods used to diagnose 
school maturity and readiness in different countries of the world. This contribution touches this topic and 
briefly describes the situation in four countries that we decided to analyze in the first place - Czechia, 
USA, Germany and Poland. 

2 METHODOLOGY 
Our goal is to describe and compare the available screening tools and methods used to “test” school 
maturity and readiness in four different countries. As a research method, we chose an analytical method 
- document analysis - of a qualitative nature, which is an important technique for collecting information 
(Buriánek, 2018). For our purposes, we used written documents of mostly impersonal and official type 
(such as strategic educational documents etc.), for which it was possible to assess their quality 
information value (validity and reliability).  

Through text analysis, we were particularly interested in the following indicators: (1) whether there is a 
national evaluation of children's school maturity and readiness during transition from kindergarten to 
primary school (2) whether there is a uniform evaluation tool, and if so, which areas it maps, and on 
what principle it “works”, and (3) whose competence it is to use it. 

3 RESULTS 
The following results of the text analysis can be classified under subchapters according to countries - 
Czech Republic, USA, Germany and Poland. Selected diagnostic materials can be divided according to 
the expertise of the test administrator, i.e. a kindergarten teacher, a primary school teacher or a 
counseling expert (psychologist, special pedagogue). The focus of each diagnostic material is further 
described in more depth. 

3.1 Czech Republic 
There is no national assessment on children's results during the transition from kindergarten to primary 
school in Czechia. Although part of the competence of a kindergarten teacher is the diagnosis of school 
maturity and the child's readiness for school, it is not possible for a kindergarten teacher to pass this 
information on to a primary school teacher. The primary school teacher must therefore carry out his own 
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pedagogical diagnosis. Even in this case, however, there is no uniform form of diagnostics. In the Czech 
Republic, teachers meet future first-graders for the first time in May of the previous year for so-called 
first-grade enrollment. The form of enrollment is entirely within the competence of the schools, which is 
the reason for the great difference. Some schools have an enrollment conceived "fairy-tale" and the aim 
is to acquaint the child with the school environment, while some schools, as part of the enrollment, add 
small tasks to the process that map the child's level in sub-areas. Based on that a teacher may 
recommend parents to visit a counseling facility and consider postponing school attendance. 

For our research, we have selected materials that cover a wide range of areas of childhood development 
in preschool age, i.e. we consider them to be comprehensive and are currently available on the market. 
This is Diagnosis of a preschool child according to Bednářová and Šmardová (2011), The Kangaroo's 
suitcase (Lužánky, 2021), Preventing learning disabilities by Sindelárová (2016), PREDICT (Syslová, 
Kratochvílová, 2018), Test maping readiness to school - MATERS (Vlčková, Poláková, 2013) and iSophi 
(Švandová, Pekárková, 2020). 

Diagnosis of a preschool child is one of the favorite publications of kindergarten teachers. It is a 
diagnostic material that monitors the development of a preschool child in the following areas: motor skills 
and graphomotor skills, visual perception and memory, auditory perception and memory, perception of 
space, perception of time, basic mathematical ideas, speech (thinking), social skills, self-care 
(independence), games. 

The publication is intended for kindergarten teachers, parents, special pedagogues, speech therapists, 
psychologists and primary school teachers to assess school maturity when enrolling in school. Each 
monitored area is divided into sub-items, which are entered in the record sheet table and sorted by age. 
We can monitor the degree of development of individual abilities and skills on the scale, did not achieve 
– achieved with assistance – achieved with no assistance. The second part consists of ideas for the 
development of the child in the area where the deficit was detected. 

The Kangaroo's suitcase is a diagnostic-intervention tool that teaches the child everything he needs 
to know before starting school. Thanks to its comprehensive concept, it helps to diagnose what the child 
really knows and manages, reveals his/her strengths, which he/she strengthens, and identifies possible 
weaknesses, with which a child continues to work. The tool is a practical application of the book 
Diagnosis of a Preschool Child. The contents of the suitcase are divided into 10 thematic areas: visual 
perception and memory, motor skills, graphomotor skills, drawing, auditory perception and memory, 
speech, basic mathematical concepts, orientation in time, orientation in space, self-service and 
independence, play, social behavior. 

The suitcase takes the form of a wooden box on wheels, in which three colored boxes are stored, where 
you will find diagnostic cards, work puzzles, inserts, motor aids and more. Entering individual tasks on 
the cards is simple and easy to understand. The suitcase also includes the book Diagnostics of a 
Preschool Child and 10 record sheets for diagnostics and assessment of mentioned competencies. 

The aim of the tool is to help a specific child, so the tasks have 3 variants - basic, elementary and more 
advanced level. Thus, the kangaroo's suitcase is intended for all children of preschool age, including 
children with special educational needs. Because the tool is a dynamic system of methodology, 
diagnostics and intervention, it is especially suitable for professionals and teachers, kindergartens, 
psychological counseling centers, speech therapy workplaces and special schools. For independent 
work of parents with children, the authors rather recommend Kangaroo pockets, which are adapted to 
the development of children's abilities and skills within their home environment. (Lužánky, 2021) 

Preventing learning disabilities by Sindelárová (2016) is a tool based on the idea that "the 
development of thinking and learning is analogous to the development of the tree" (p. 4). The material 
brought to Czechia by Associate Professor Věra Pokorná is freely available to kindergarten teachers 
and is very popular among them for its clear and comprehensible assessment using a tree. The 
publication contains a diagnostic part (assignment of tasks and work cards and worksheets for their 
implementation) as well as a training program. The tasks that map the child's level of achievement are 
as follows: differences in paired images and shapes, hidden shapes, differences between two words 
and between two words without meaning, hidden words, connection between seen and heard 
perception, recall of pictures, shapes, a series of words and syllables, memorizing pictures and express 
them in words, memorizing words and look for pictures, spoken readiness, hand-eye coordination when 
writing, searching for pictures and words, perception of one's own body and space. The purpose of this 
diagnosis is to determine as specifically as possible the area of the child's deficit and then to develop it 
optimally using an exercise program. 
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PREDICT is a preschool diagnostic tool (Syslová, Kratochvílová, 2018) designed to assess the progress 
of a child in kindergarten, through which it is possible to monitor the development of key competencies 
that are relevant for preschool children according to the Framework Educational Program for Preschool 
Education (Syslová, Kratochvílová, 2018, p. 21). The tool, which is the output of the international 
Erasmus+ project Good Start to School (cooperation with Hungary and Slovakia) maps the child's 
learning progress, appropriate mastery of key competencies in 10 areas: literacy, health, 
communication, self-concept, respect, activity, independence, approach to learning, rules, problem 
solving. The record sheet is filled in by both teachers of the class after a mutual consultation / common 
agreement. Items that the child can handle are marked with a date or color. The electronic form of the 
Excel record sheet enables graphic processing and evaluation of children in given areas in percentages, 
as well as evaluation of the entire class. 

Test maping readiness to school (MATERS) is a screening tool by Czech authors (Vlčková, Poláková, 
2013), which is used to assess a child's school readiness before entering school. The child is evaluated 
in three basic areas: 

• level of cognitive functions (verbal, abstract visual and quantitative thinking, memory; 
graphomotor abilities, auditory and visual perception, speech, communication skills and 
pronunciation, perception of space) 

• level of work abilities and habits 

• level of social adaptive behavior. 

The first part of the test can be administered in groups (max. 8 children), the second part, which takes 
place immediately afterwards, requires individual examination. The material contains a manual, test 
notebooks, record sheets, a ruler, triangular crayons, a triangular ordinary pencil, a set of 12 colored 
shells (cubes) and stimulus cards. The total examination time is around 45 minutes. The material is 
intended for trained psychologists and special pedagogues. Therefore, it is mostly used in counseling 
facilities (National Institute for Education, 2021). 

iSophi 5-7 years is a commercially available material that is intended for kindergarten teachers and its 
aim is to make it easier for teachers to pedagogically diagnose school maturity. The material is intended 
for individual diagnostics, which lasts approximately 30 minutes and monitors the child's level in the 
following areas: graphomotor skills, pre-mathematical ideas, spatial imagination, time orientation, visual 
perception, auditory perception, verbal thinking, social understanding, emotional maturity, work maturity, 
self-care, fine motor skills, gross motor skills. (Švandová, Pekárková, 2020) 

The tool includes a manual, record sheets and specific testing aids (worksheets and cards, test cards 
in a storage box), which make the diagnostic process itself interesting for the child. In addition to the 
above areas, the teacher monitors the concentration of attention, work pace and level of pronunciation 
when working with the child. The teacher records everything in a record sheet; moreover, there is the 
possibility of collecting data using an electronic application that evaluates the child's performance and 
converts it into a clear graph. The results for children in the sub-areas are rated on a scale: low level - 
limited level - adequate or very good level of competencies. 

3.2 USA 
The United States of America does not have a uniform diagnostic material for kindergartens or primary 
schools, which would be administred by the state. Individual states address the issue of school 
attendance and the assessment of school readiness in their own way. To better understand the topic of 
school readiness in the United States, it is worth recalling the American education system. From 3 to 5 
years of age children attend the so-called preschool facilities, at the age of 5-6 they are in the so-called 
kindergarten and from the age of 6-7 years to 17-18 years they attend so-called grades. There are 
overall12 grades, thus a child aged 6-7 goes to Grade 1, aged 7-8 is in Grade 2, etc. Given that the 
most pressing problem in the US is reading literacy, competencies covering this topic are engaged in 
almost all testing, screening, or monitoring activities of majority of states already in kindergartens. Most 
of them contain the English language subtest and some also provide the complete sets in Spanish. 

In 2017, at the request of the state, CEELO (Center on Enhancing Early Learning Outcomes) prepared 
an overview report on the competence assessment tools used in kindergartens. Although this report 
focuses on diagnostic materials for kindergartens, CEELO has identified several diagnostic materials 
that go beyond ISCED 1 primary education.  
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One of the materials is Georgia Kindergarten Inventory of Developing Skills (GKIDS), which maps 
7 basic areas: English Language Arts, Mathematics, Social Studies (optional), Science (optional), 
Approaches to Learning, Personal and Social Development, Motor Skills (optional). It is a tool that is 
closely linked to the standards of the national curriculum and allows teachers to make formative 
assessments of the child through observations. The child is diagnosed during the first six weeks after 
he/she starts school. It aims to detect individual needs in the child's learning. The scale is used to 
evaluate individual areas: Not Yet Demonstrated, Emerging, Progressing, Meets the Standard, Exceeds 
the Standard (Woods, 2018).  

Another, very comprehensive, evaluation material is the product Teaching strategies GOLD, which 
allows teachers to monitor the development of the child from birth to the third grade of primary school in 
the following basic areas: socio-emotional, physical, linguistic, cognitive and mathematical. It is also 
possible to observe the fields of science and technology, social sciences (social) and art. The last 
specific area is the acquisition of the English language. The material is closely linked to the curriculum 
and "testing" takes place on an ongoing basis in the form of observation. The aim is not to determine 
knowledge, but again to capture the child's development over time, and to identify the child's immediate 
learning needs. The educator comments on individual items and uses a range of: not started, in 
progress, complete, passed, did not pass! (Teachings Strategies, 2013). 

The product, which is intended for individual assessment of a child aged 5 to 7 years and according to 
the authors, in addition to teachers, it can also be used by psychologists to diagnose school readiness 
is School-readiness Evaluation by Trained Testers (SETT). The test maps the child's level of 
development in three basic areas: 

- Language and general (or intellectual) development 
- Physical and motor development 
- Emotional and social development. 

Individual testing lasts 20-30 minutes and test items are compiled analogously to the classroom content. 
During testing, the child is provided with help in a structured way to determine if he or she will benefit 
from further help in the classroom. The material contains a uniform standard. Its creation was based on 
the idea that there are some uniform standards for reading, writing and mathematics for all children that 
shoud be mapped also with this screening. The authors set a limit of 20 percentile for all three monitored 
areas (Mindmuzik Media, 2021).  

The last of our selected materials is Early Childhood Screens III, specifically the K & 1 variant, which 
is intended for children from 5 years to 6 years and 11 months (i.e., in the last year of kindergarten and 
first grade of primary school) and allows evaluate key predictors of school success. The material, which 
enables individual diagnosis of the child, is intended for a wide range of experts, not just psychologists. 
This is a comprehensive material with which the administrator determines the level achieved in the 
following areas within 10-15 minutes: 

• Physical Development (, physiological development 
• Language Development, language development 

• Academic / Cognitive Development, academic skills / cognitive development 
• Adaptive, social and emotional development, which are assessed on the basis of Self-help and 

Social-Emotional Scales questionnaires for teachers and parents. 

The material includes an administrator's manual, work cards and worksheets for children, colored cubes 
and geometric shapes. The child's results can be continuously recorded on a tablet and then evaluated 
using an online program. The aim of the whole testing is not only to determine the level of the child in 
individual areas, but optimally to further develop the child. It is possible to create groups of children with 
the same educational needs in a kindergarten. At the same time, it allows the results to be clearly 
presented to parents. The findings should be used for further development of the child materials 
developing the child in the deficit area. (French, 2013, Curriculum Associates, 2021, Hawker Brownlow, 
2021) 

3.3 Germany 
Due to the national initiative BiSS-Transfer (Bundesministerium für Bildung und Forschung) held 
between 2013 and 2019, a database of tools which focuses on language and writing education was 
created. This database has been used by professionals across the Federal Republic of Germany to 
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diagnose language levels or reading. One of the screening diagnostic tools designed for 3–6-year-olds 
and being used by pedagogical staff is the Beobachtungsbogen für 3- bis 6 jährige Kinder (BBK 3-6), 
which assess: 

• Motor skills (gross motor skills and fine motor skills), 
• Cognitive skills (language and communication, counting and arithmetic, colors and shapes, 

reading and writing, task orientation and media technologies), 

• Socio-emotional skills (intensity of play, aggression and shyness). 

Based on the child's observation in the kindergarten environment, the teacher comments on 81 items 
that map 12 skills and functional areas: task orientation, first reading - first calculation - first writing, 
communication, reflexivity, language development, literacy comprehension, fine motor skills, gross 
motor skills, media technology, game intensity, aggression and shyness. The observer's task is to 
assess the behavior on a scale from one ("very rare" or "never") to five ("very often" or "always") by 
ticking the cross. The result is a child's developmental profile, based on which it is possible to see 
whether further diagnosis and possible support is needed in certain areas. The length of the observation 
takes about 45 minutes and the implementation tasks about 10 minutes. All children should be observed 
within 4 weeks (Trägerkonsortium BiSS-Transfer, 2021, Frey et al., 2020). 

3.4 Poland 
A pilot version of the Skala Gotowości Szkolnej (SGS) observation method by Elżbieta Koźniewska 
was created in 2004 when compulsory schooling was legal in Poland from the age of 6. Teachers took 
part in its creation and parents were also invited to verify the items. Based on the different results 
between boys and girls, the items in which the girls were more successful were removed. The method 
was standardized based on the results of research conducted in May 2006 on a nationwide stratified 
random sample of 4,000 children under six years of age (Centrum Metodyczne Pomocy Psychologiczno-
Pedagogicznej Warszawa, 2006). 

This diagnostic material aims to help determine if a child has reached a level of development that allows 
him or her to fulfill his or her school responsibilities and can help parents decide whether to place their 
child in the first year of elementary school. SGS is an observational method for teachers of six-year-olds 
based on the evaluation of 73 statements, which are divided into five parts: 

• Behaviors and skills related to the child's cognitive activity are listed in Part A. 

• Part B deals with the child's behavior in a group of peers. 
• In part C, the teacher's attention is focused on the manifestations of children's independence and 

their ability to cope with difficult situations. 

• Part D of the scale relates to the child's activities, which he / she performs independently or under 
the supervision of a teacher. 

• Part E deals with the preparation of the child for learning to read, write and mathematics. 

Statistical processing of the results of the study showed that the tool largely meets the objectives, which 
means that it allows to determine the level of school readiness of a six-year-old child, i.e. mental maturity, 
visual perception, ability of internal and external control on which the feeling of success or failure depends, 
reading and language skills, including communication and speech coherence. A partial finding relats to the 
conditions of the child's family environment, his/her motivations and his/her readiness for school. 

The authors recommend that teachers use the SGS assessment scale at least twice a year. The purpose 
is to determine the current needs of the child and meet his/her needs so that he/she is ready for school. 

The results of the study show that approximately 70% of children are ready for school. Therefore, the 
authors used a scale of division of school readiness into: low, medium and high. At the same time, the 
authors pointed out that the determination of the overall result might mask the differences, and therefore 
suggested that the interpretation of the results should apply to each of the monitored areas of SGS 
separately. 

Before using the method, the teacher must prepare the necessary materials and aids: A4 drawing paper, 
soft pastel (6 colors), HB pencil, crayons, pencil tips. These are standard equipment for teaching in 
kindergarten. To monitor the motor, manual and visual-movement abilities of children, the teacher needs 
three balls of different sizes (diameter from 7 to 20 cm), optimally 3 sets of stamps in the shape of letters, 
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numbers, geometric shapes or animals, lega cubes 200 pieces, realistic pictures showing everyday life 
and animals. 

The teacher observes a group of a maximum of 10 children, and comments on individual items in the 
record sheet using a scale of yes - rather yes - rather no - no. Subsequent evaluation of the results can 
be done using a pencil - paper into a summary result sheet, in which the teacher divides the statements 
into six monitored areas: school skills (20), cognitive competence (12), motor skills (8), independence 
(12), conflict-free (12), social activity (9) and assigns the number of points from 1 to 4 to the answers. 
There is also the possibility to use a computer program to evaluate those competencies. 

4 CONCLUSION 
The presented results show that all countries try to address the issue of school maturity and readiness, 
but do not set a unified national concept. There is a lack of setting up a unified diagnostic tool and 
training of teachers in this area. Publicly available screening tools and commercial products can be 
found on every examined market. Although the products differ slightly (for example in the selection of 
test areas), they all reflect the educational policy and strategic documents of a country.  

The authors of this contribution are in the process of examining other European and non-European 
countries and are preparing a monograph in which readers will be able to look more deeply into the 
practices of all examined countries.  

Authors believe that adequate tools for assessing, or screening school maturity and readiness can help 
to detect not only children with special educational needs but can also be a valuable mentor for teachers 
and parents in helping develop competencies of their children, enabling them to experience school 
success from the very beginning of their institutional educational journey. This may lead to a situation in 
which not only children will be preparing for school, but also schools will prepare for their children. 
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Abstract 
Organized leisure time with the aim of learning some important life skills is the basic mission of every 
summer camp for children of different ages. Camps for children and youth present a form of organized 
recreation, primarily educational and psychophysical recreation at sea or in the mountains (summer or 
winter camps) of children and youth conducted in groups. From the very beginning, camps for children 
and youth have been a place for outdoor learning, education, and upbringing in the form of a certain 
form of organized leisure. Camp activities highlight the acquisition of knowledge and skills through small 
groups who are provided with opportunities to develop a variety of social, emotional, and cognitive 
abilities that contribute to the overall development of camp children, regardless of age. Camps present 
one of the major forms of informal learning. The activities of camps for children and youth are also 
determined by the seasons, so they are most often divided into winter and summer camps. Summer 
camps, as a form of natural upbringing and education, are based on a holistic approach to children. All 
summer camp programs are important for the positive development of young people and aim to offer 
experiences that are not only safe and fun, but also support the maturation of children and youth. 
Research studies have demonstrated that non-formal ways of learning meet children's learning and 
motivational needs in a more quality way than formal learning. Therefore, given the importance of this 
type of organized leisure time, which has a different approach to the child and childhood and thus 
learning and teaching methods, in this paper, the focus of the research was on examining the satisfaction 
of children attending summer camps in two cultural contexts: Croatian and Russian. The survey included 
a total of 107 respondents of equal numbers of boys and girls, with an average age of 13 years, of which 
51 from the Croatian summer camp and 56 from the Russian summer camp. Motives and satisfaction 
of children with their stay in the summer camp were examined by a satisfaction survey created for the 
purposes of this research. In addition, in order to analyze the challenges in the work of preschool camps, 
an interview was conducted with the camp educator. The results of the research based on the applied 
survey on satisfaction with the stay in the camp showed that all respondents have high satisfaction with 
the stay in the camp. In addition, statistically significant differences were found in the satisfaction of 
children attending Croatian and Russian camps. Participants in the Russian summer camp express 
statistically significantly higher satisfaction than participants in the Croatian summer camp. Based on 
the conducted interview with the camp educator, the issue of preschool camps was analyzed. It was 
found that the status of preschool camps is less popular because children are not ready to sleep 
independently in the camp. Because of that, camp managers organize day and family camps which 
should be able to offer fun and developmentally appropriate activities for children and youth. In order for 
this to be possible, it is necessary to have professional animators and successful cooperation with 
parents. Finally, recommendations for improving the functioning of summer camps, identifying 
challenges in working with guidelines for future research, were discussed. 

Keywords: children, cultural differences, informal learning, summer camp, satisfaction, well-being. 

1 INTRODUCTION 
Well-known educators like Jean-Jacques Rousseau, John Dewey, Johann Heinrich Pestalozzi, Franjo 
Higy-Mandić and others, indicated the importance of education in nature. In school with closed windows: 
“Child becomes a machine, which simply repeats what is heard, since his senses and experience are 
weak or not at all taken into account.” [1, p.18]. This gives leisure great importance and opens space for 
various outdoor programs, which vary in content. From the beginning, the camps present an informal 
model of teaching, a place for learning and outdoor education. Camp activities highlight the knowledge 
and skills that are obtained through small groups who are provided with opportunities to develop a variety 
of social, emotional and cognitive abilities that contribute to the overall development of camp children, 
regardless of age. Therefore, summer camp programs are important for positive youth development, 
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and aim to offer experiences that are not only safe and fun, but also provide support in the maturation 
of children and youth toward adulthood [2]. 

1.1 Summer camps 
The Pedagogical Encyclopedia states that the term summer break characterizes as “a form of organized 
vacation mainly of an educational nature and psychophysical recreation at sea or in mountainous (…) 
summer (or spring vacation) of children and youth is conducted in groups, with at least fifteen 
participants. The appropriate form in winter is winter break.” [3, p. 325]. On the other hand, the camp is 
an arranged place with the necessary installations and hygienic conditions for the accomodation of a 
larger number of people, and comes from the Latin word campus which means field or plain [4]. Summer 
camps, as a form of informal learning and natural upbringing and education, are based on a holistic 
approach to children [5]. They should also be seen as partners in education, as the advantage of learning 
in the natural environment and unique teaching methods enable connections with children, which in the 
long term creates a desire to learn, explore and discover the truth. Furthermore, Kudryavtsev et al. [6] 
point out that the typical goals of these outdoor programs are to teach children and youth how to 
overcome adversity, improve personal and social development, and develop a deeper relationship with 
nature. Nature-based education creates a deeper sense of place for people in the community. In addition 
to the above, Wagner [7] advocates learning “survival skills” that will prepare children for life in a global 
society by emphasizing critical thinking, problem solving, collaboration, curiosity, imagination. The 
mentioned skills are acquired in the environment of group activities, exploration and other similar 
interactive learning environments. 

Summer camps are also an opportunity for children and young people to change the location and pace 
of everyday life [8] with the purpose of "recharging their own batteries" (away from stress at school), 
reconnecting (creating a pleasant atmosphere where campers and animators enjoy activities) and 
reflecting (awareness of one's own and others' thoughts, emotions and experiences). Therefore, the 
advantage of the camps is greater physical activity during the summer. Bohnert and colleagues [9] point 
out that due to passively spent time during school holidays (watching television, playing video games), 
children and young people increase their body weight. On the other hand, structured camping time, and 
outdoor games, protect campers from gaining excess weight. The general objectives of specially 
enriched summer camping programs include entertainment, the experience of living outside the home, 
developing personal life skills and developing self-esteem, while specific objectives include controlling 
the behavior of children at risk, outdoor education, and developing sport, art and language 
competencies. 

Research to date indicates a significant increase in friendship levels of 97% among camp attendees, 
and 88% of them state that the camp had fun and very entertaining programs [10]. The camp overall 
promotes a number of benefits for children and youth, such as greater physical activity, development of 
self-confidence, independence, social skills, leadership skills, creativity, spirituality, etc. [11]. Adding to 
this, the benefits of participating in camps are reflected in the development of social skills (leadership, 
communication and participation), personal development (responsibility, resourcefulness and 
resilience), community living/service skills (caring for others, fairness, citizenship and trust), and 
entertainment (with peers, in activities and with animators). In its research, the American Camp 
Association [12] confirms these benefits through statements from camp children, an example of a 
statement about what children learned at camp is: "I’d say that you learn mostly how to interact with 
different kinds of people and are open to different ideas. You learn how to cooperate well with others 
who share and don't share the same opinions as you." and “I learned to take on more responsibilities, 
like managing a schedule, making my bed, and helping to take care of younger campers.” (14-year-old-
boy). Moreover, parents confirmed that children, even after 6 months of attending summer camp, show 
an increase in next dimensions: positive identity, leadership, peer relationships, positive values, 
decision-making and spirituality [2]. Besides, in the American Camp Association research [12] is 
reported that parents noticed in their children that they felt successful in the camp, that they acquired 
new friends, that they gained new skills, that camping encouraged them to create better relationships 
with others, and helped them develop an idea of who they are. The same research states that the camp 
is for all children, and that society should not allow children growing up without summer camp 
experience. Because the camp provides a non-threatening environment in which children and young 
people develop the positive and desirable competencies for their future life. 
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1.2 Cultural and educational context of Russia and Croatia 
The culture of camping in Croatia was only beginning to gain momentum ten years ago. All summer 
camping programs for school children in Croatia promote a combination of rest and education, sports 
and recreation, friendship and fun [13]. Volunteer Center Zagreb is active in a culture of international 
camps in Croatia. They organize camps in cooperation with the local community (through associations 
and local self-government), and find international volunteers, educate camp leaders, while local partners 
organize the rest of the work [14]. Since 2003 in Croatia, in Savudrija, there is an American summer 
camp - Camp California, which promotes international friendships, camping songs, games, rock 
climbing, water sports, etc. [15]. Therefore, international camps are a unique form of volunteering 
because they bring together people from different countries and cultures to contribute to the local 
community. There are some general goals such as creating peace, solidarity, togetherness, 
interculturalism, tolerance etc. The camps are thematically different - working with children with special 
needs, sports and art camps [14]. 

In addition to the above, Croatia can boast of a camping program for preschool children. Thus, 
kindergarten groups stay in hostels with peers and under the supervision of their preschool teacher. 
Besides familiar faces from their kindergarten environment, they are surrounded by friendly staff in 
hostels, and  program alternate rest, swimming, meal time, fun and sports activities, walks and rest [16]. 
On the other hand, Russia has a long tradition of summer camping for children, until 1990, children 
could be seen in Russian forests performing some of the communist rituals common to the Soviet Union 
- marching with scarves around their necks, arms bent in greeting, etc. [17]. However, the same author 
points out that after 1990, a disco, not a march, was found in a Russian summer camp. In such a way, 
Russia transformed from a communist dictatorship into a multi-party democracy, which was also 
reflected in the culture of children and youth camping, which in 2000 recorded a decline compared to 
1990 [18]. In recent times, every summer thousands of children in Russia go to summer camps. Each 
camp has its own individual philosophy, but they all provide relaxation and outdoor fun to children. They 
are very similar to American camps - they are located in a rural environment, usually by a river or lake, 
and typically all have a large dining room, afternoon workshops, sports facilities and shared dormitories [19].  

2 RESEARCH AIM AND METHODOLOGY 
Having in mind the significance of informal ways of learning such as summer camps, the main aim of 
this study was to explore the satisfaction among children who were attending them in Russia and 
Croatia, possible differences between those two groups and the main challenges of summer camps in 
those two countries. In the light of the aim and characteristics of summer camps, it was expected to 
determine high levels of children’s satisfaction, no matter the cultural context of two countries involved. 

2.1 Participants 
The research sample are attendees of Russian and Croatian summer camp, and educator with whom 
the interview was conducted. Children attending the Russian summer camp - 56 (52.3%) 
respondents are attending the Russian summer camp "Sodrujestvo", Cheboksary. Among them, 21 
(37.5%) were male and 35 (62.5%) female. The mean age of children attending the camp was 13 years 
(M = 12.8; SD = 2.47). On average, they attend 6th grade (M = 6.2; SD = 2.51) with “very good” (above 
average) results (M = 4.49; SD = 0.60). It is interesting how all the participants of the camp, earlier in 
their childhood, attended kindergarten. Children attending the Croatian summer camp - 51 (47.7%) 
respondents are attending the Croatian summer camp Zagrebački Holding - Vladimir Nazor Branch, 
Duga Uvala. There were a total of 30 (63.8%) boys and 17 (36.2%) girls in the Duga Uvala camp. Their 
mean age was 14 years (M = 13.8; SD = 2.43). On average, they attended 7th grade (M = 6.9; SD = 
1.94), with “excellent” results (M = 4.61; SD = 0.58). Almost all students (47; 95.9%) attended 
kindergarten earlier in childhood. Table 1 shows the frequencies and percentages for the student's 
favorite school subject and the motive for coming to the camp, by country. 
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Table 1. Frequencies and Percentages for Variables - Favorite School Subject and Motive for Coming to a 
Summer Camp 

Favourite School 
Subject 

N % Motive for Coming to a 
Summer Camp N % 

R C R C  R C R C 
Math 22 12 41.5% 30% Atmosphere 21  46.7%  
Language (native) 9 1 17.% 2.5% Personal growth 7 2 15.6% 4.9% 
English 7 3 13.2% 7.5% I wanted 6  13.3%  
Physics 4 0 7.5%  New knowledge 5  11.1%  
P.E. 4 11 7.5% 27.5% Friends 5 10 11.1% 24.4% 
History 2 4 3.8% 10% Something new 1 1 2.2% 2.4% 
Science 2 1 3.8% 2.5% Practice and preparation  21  51.2% 
Music 2 0 3.8% 0% I do not know  3  7.3% 
Geografy 1 5 1.9% 12.5% Parents  2  4.9% 
German 0 1 0% 2.5% Zagreb  1  2.4% 
Homeroom class 0 1 0% 2.5% Less cost  1  2.4% 
Information tehnology 0 1 0% 2.5%      

Total 53 40 100% 100% Total 45 41 100% 100% 
Legend: R=Russia, C=Croatia 

Participants of the Russian summer camp claim that for 22 (41.5%) respondents the favorite subject is 
mathematics or algebra, for them 9 (17%) it is Russian language and literature, and for 7 (13.2%) it is 
English. As for motive coming to the camp, it largely depends on the camp atmosphere (N=21; 46.7%), 
and respondents stated: "I love this camp."; "Because of the family atmosphere in the camp."; "It's cool 
here."; "Togetherness." etc. Second to the atmosphere in the summer camp, is their personal growth (N=7; 
15.6%), more precisely they stated: "I am becoming self-confident and motivated."; "Self-awareness (self-
knowledge) and communication."; "Not to be bored at home and to have a great time and learn to be 
independent."; "Learn independence and have fun." etc. Among other reasons, it was also stated because 
they wanted (N=6; 13.33%), because of friends (N=5; 11.11%), to acquire new knowledge, especially 
English (N=5; 11.11%) and to try something new (N=1; 2.22). "Youth Volunteer Center Sodrujestvo" is a 
volunteer organization founded in 2003 in Cheboksary and conducts cultural and social projects at the 
local level, one of which is intercultural summer camps [20]. Camp "Sodrujestvo" was chosen because the 
researcher volunteered there as an animator from July 19, 2016 to August 3, 2016, which makes the 
research sample non-random [21]. At the same time, most participants of the Croatian summer camp 
declare that their favorite school subject is math (N=12; 30%), followed by P.E. (N=11; 27,5%), and for 5 
of them (12.5%) that is geography. Motivation for coming to the camp, for half of the participants is practice 
and preparations (N=21; 51.22%), which includes answers such as: "Preparations with the club."; 
"Preparing for the season."; "Fitness training." etc. Besides sports motives, there are motives like 
socializing, entertainment and friends (N=10; 24.39%), couple of them are there because of parents (N=2; 
4.88%), their own growth (N=2; 4.88%), and lastly, because of Zagreb (N=1; 2.44%) and lower camp costs 
(N=1, 2.44%). Zagreb Holding - Vladimir Nazor Branch organizes trips for children and youth in the form 
of one-day and multi-day stay programs in different places [22]. One of them is a sports camp that was 
open for collaboration and the researcher stayed in it one afternoon, to collect the necessary data. 
Educator NN is a female person. She is 16 years old and has extensive experience with summer camps, 
where she has been a participant 7 times, and after that she is an animator in the camp 8 times. She is 
currently studying and working at the language school "Language for success" with a preschool group (3 
to 7 years old). Taking into account all the above, the respondent in the interview contributed to the 
discussion about the issue of preschool camps. 

2.2 Measures 
The research used the Summer camp satisfaction survey, which was created by the authors of this 
paper for research purposes, and contains a total of 12 questions that examine 5 dimensions of stay in 
the summer camp - accommodation, food, hygiene, daily schedule, and relationships with others. For 
instance, “Start of the daily schedule (in the morning) was appropriate."; “Начало распорядка дня 
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(утреннее) приемлемое“. The translation to English was done by a professor of English language and 
literature, and the translation English to Russian was done by a professor of English and Russian 
language and literature. Participants were able to answer the questions on a 5-point Likert scale (from 
1=I completely disagree to 5=I completely agree). Scale reliability was checked by calculating Cronbach 
alpha (α=.839) and it was very satisfactory. Interview - for the purpose of analyzing the challenges of 
preschool camps, a semi-structured interview was conducted with the educator in the camp. Along with 
demographic data such as age, gender, education, job, the interview also collected other data about the 
experience in the summer camp, the experience of working with preschool children, and finally opened 
the question of issues of summer camps for preschool children. An example of one question: “Why there 
is no more preschool camps? (What is challenging about preschool camp)? ”. 

2.3 Procedure & Statistics 
For the purpose of collecting data from this research, the above described survey with children 
attending the camps was applied and the interview with the educator in the camp was conducted. 
After obtaining all the official permissions to enter the camp and verified research, data were collected 
in the summer camp "Sodrujestvo", Cheboksary, Russia and in the sports camp Duga Uvala, Croatia. 
Participants were filling out the survey anonymously and simultaneously in the camp premises, which 
took up to 5 minutes. They provide verbal consent for their participation. Respondents had the right 
to withdraw at any time, and were informed that the survey was anonymous and would be used only 
for research purposes. The interview was held in Cheboksary, Russia in the premises of foreign 
language school "Language for success". For the conduct of the interview, verbal consent was 
obtained from the camp educator. The interview was individual, anonymous, lasted a total of 10 
minutes, and was recorded with an audio recording program from which the transcript was later made. 
Neither the survey nor the interview had sensitive questions, therefore the conducted research is 
ethically satisfactory. 

Quantitative and qualitative analysis using the IBM SPSS 21.0 statistical program were applied for 
data processing. The Kolmogorov-Smir test was used to examine the normality of the frequency 
distribution, and it was confirmed that the distributions of the determined results did not differ 
significantly from the normal distributions (Table 2), so parametric statistics were applied. In order to 
determine the difference between the participants of the Russian and Croatian summer camp in the 
level of satisfaction with their stay in the camp, a t-test for independent samples was used. Qualitative 
data processing of the conducted interview followed data reduction, data editing and deducting 
conclusions [23]. The answers to the research questions of the interviews are classified into individual 
categories based on the analysis of the answers that follow the specific research questions. 

3 RESULTS 

3.1 Children satisfaction with summer camps 
A descriptive analysis was conducted in order to determine the level of satisfaction with the stay in the 
camp. Table 2 shows the results for the overall sample and by country. 

Table 2. Results of descriptive statistics for the entire sample  
with regard to children's satisfaction with their stay in the camp 

 M SD min max KS p 

Total sample 4.10 0.61 2.17 5.00 1.16 0.13 

CROATIA 3.81 0.64 2.17 5.00 0.96 0.32 

RUSSIA 4.39 0.44 2.92 5.00 1.03 0.24 

General satisfaction with camp stay on the entire sample, as well as on separate samples of children 
from Russia and Croatia, showed increased satisfaction with camping among children. Higher levels of 
satisfaction were found in the participants in Russian summer camps, which was statistically tested by 
t-test for independent samples. The result of the t-test (t= -5.129; p=0.000) is statistically significant. The 
result indicates significant differences in satisfaction with camp stay between these two groups of 

1944



 

 

respondents. Children attending the Russian summer camp are significantly more satisfied with their 
stay in the camp compared to the participants of the Croatian summer camp. In order to better 
understand the identified differences, descriptive analysis by dimensions of the Summer camp 
satisfaction survey is provided, and subscales are: a) accommodation - refers to rooms and the external 
environment; b) food - refers to the quality of food and canteen; c) hygiene - refers to toilets and showers; 
d) daily schedule - refers to the beginning of the camp day, daily activities and learning activities; e) 
relationship with others - refers to new friendships, pleasant time with others and communication with 
animators. Descriptive data for these subscales are shown in Table 3. 

Table 3. Results of descriptive statistics for the subscales of Summer camp satisfaction survey by country 

Subscales 
Croatia Russia 

M SD min. max. M SD min. max. 
Accomodation 7.56 1.57 4.00 10.00 8.59 1.15 6.00 10.00 

Food 6.76 2.03 2.00 10.00 8.67 1.70 5.00 10.00 

Hygiene 7.46 1.82 3.00 10.00 6.92 2.07 2.00 10.00 

Daily schedule  11.10 2.53 7.00 15.00 14.14 1.19 9.00 15.00 

Relationship with others 12.04 2.45 6.00 15.00 14.29 1.27 9.00 15.00 

The results presented suggest that the Russian summer camp achieves higher satisfaction in four of 
the five subscales. Consequently, the participants of the Russian summer camp are more satisfied with 
the accommodation, food, daily schedule and relationship with others in the camp compared to the 
participants of the Croatian summer camp. Hygiene is the only subscale in which the children of the 
Croatian camp are more satisfied than the children of the Russian summer camp. The high satisfaction 
with camp stay in Russian participants, more precisely the satisfaction with the daily schedule and the 
relationship with others in the camp, is in line with the Gillard (2014) study which reported that campers 
increased their friendship level by 97%, and 88% agreed that the camp has fun and entertaining 
programs. After the respondents expressed their satisfaction with their stay in the camp, they were 
asked an open-ended question - What did you like the most about the camp? The most common 
answers were subsequently added a numerical value to make it easier to process. Therefore, Table 4 
shows the frequencies and percentages for the specified variable. 

Table 4. Frequencies and percentages for the variable What did you like the most about camping? 

The best of camp 
Russia 

The best of camp 
Croatia 

N % N % 
Atmosphere 46 86.8% Atmosphere 25 58.1% 

English lessons 4 7.5% Sea 7 16.3% 

Multiculturalism 3 5.7% Sports contests 6 14.0% 

   Free time 5 11.6% 

Total 53 100 % Total 51 100% 

In the Russian summer camp, the participants are largely satisfied with the atmosphere of the camp, 
which includes answers as: "Events, togetherness, the spirit of the camp, the atmosphere, the people."; 
"Organization of games and events for (other) children, the atmosphere in the camp, which is why the 
camp is so popular. I am grateful for the harmony (which prevails here). "; "Sodrujestvo (the name of 
the camp) is the best camp that is impossible to forget. You simply become part of this family. ”; "To see 
old friends again from Yoshkar Ola and Nyjniy Novgorod." To a lesser extent, the participants pointed 
out English language lessons through the answers: "To attend various events and English classes"; 
"English lessons.". The last highlighted answer was multiculturalism: "Opportunity to exchange cultural 
values with people from other countries."; "Meeting new people and volunteers, I learned new things 
from them, interesting games, fun lessons and I had a good time. Sodrujestvo 2016 - one love.". 
Participants of the Croatian summer camp identified importance of the atmosphere of the camp to a 
lesser extent, through the answers: "Food, sea, coaches, chefs (good food and pleasant mood)."; 
"Friends, beach, sea."; "Good trainings, good atmosphere, good friends, all in all 5." etc. Among other 
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things, Croatian campers mentioned the sea, sports competitions and free time. From the presented 
results, the uniqueness of each camp stands out, therefore the Russian summer camp is special for its 
community atmosphere, learning foreign languages and cultural diversity. On the other hand, the 
Croatian summer camp stands out with its sports atmosphere, coastal accommodation and free time for 
participants. It is possible to relate the results of this research to those of the American Camp Association 
[11] which affirm that camping promotes and strengthens self-confidence, independence, social skills, 
leadership skills, and spirituality. The established differences between satisfaction with camps in Russia 
and Croatia could be culturally explained. In the introduction it is mentioned that there is already a long 
tradition of summer camping in Russia, which is extremely popular today [24]. By all means, in such 
conditions, the summer camp facilitators, especially the one with a long tradition, have better and bigger 
conditions for the progress that comes with the annual evaluation. On the other hand, the culture of the 
summer camping in Croatia is at the very beginning, so the results of the satisfaction of camp stay are 
not so high, which does not mean that it will not improve over the years. 

3.2 Educators’ perspective on summer camps’ challenges 
The discussion of the issue of preschool camps was analyzed from an interview with a multi-day camp 
educator through these topics: the status of preschool camps, activities, the role of animators and 
cooperation with parents. 

3.2.1 The status of preschool camps 
The educator explains the earlier mentioned issues of less popular preschool camps, in this way: “There 
are no preschool camps, I am sure it is like that because of age. Children who are 6 years old are still 
too young for a camp like this (multi-day camp) because they need to be left alone, without their parents, 
and with people they don’t know. Also, at that age, children are not yet ready to live alone, for example, 
they need to shower, eat, etc., and the youngest still can not, not everyone. E.g. When we have such a 
younger student (7 or 8 years old) in this camp, I help him to take a shower, wash his hair if she/he can't, 
so the problem is if I have 10-15 such children - none of them knows how to eat, what to do. Furthermore, 
such young children are still too emotional, it is difficult to prepare activities for everyone. Simply, 
because of their age, they are not ready (like older children are).” Other authors agree with such reasons, 
so Kimmelman [25] states that providing a camping experience for the youngest is a great benefit of day 
camps, since children are too young to sleep. The same author further states that it is extremely 
important that day camps provide a foundation for staying outside the family. Similar to the mentioned 
author, the educator offers a solution to this problem through day camps, stating: “The suggestion for 
the problem (that preschool children can not attend a multi-day camp) is perhaps to organize a camp in 
the city without overnight stays, in that way some activities could have been done with them, small 
games, lessons. This would make the children feel better, they would not miss their parents so much. 
Thus, it is more like a kindergarten, but with interesting activities." As a solution for preschool children 
camping, family camps are offered, moreover they are becoming increasingly popular throughout 
America, and represent a unique alternative to the traditional summer vacation. Costello [26] states that 
family camps should be thought of as traditional summer camps, with mom, dad, even grandparents 
being welcome to join the children. According to Baughman and Elmer [27], these are typical multi-day 
camps designed to provide a camping experience to children and family members by increasing family 
functioning. Like most campsites, they usually consist of a large outdoor space, simple accommodation 
and a dining area [28]. Research by Baughman and Elmer [27] shows how parents identify these 
reasons for coming to a family camp: clean space, have fun and relax, enjoy the outdoors, quality time 
with family, strengthen family relationship, friendly staff and camp reputation. Consequently, family 
camps are becoming potential alternatives for preschool children.  

3.2.2 Preschool camp activities 
The daily activities in each camp should be carefully selected. Indeed, for preschool camps the most 
appropriate activity approach is play based learning. In the first ten years of life the play is a child's basic 
tool of acquiring knowledge and social interactions [29]. The educator states similarly when she says: “I 
think that if we are talking about organizing camps for preschool children or how to work with preschool 
children, we need to understand and know what children want and can do - for example when I work 
with small children I know what activities I can do with to them - a lot of songs, a lot of games, they like 
to run ... children should feel that everything is a game, not a lesson (learning). So that’s the point, they 
need to think you’re playing with them - they need to have fun. You give them important information not 
in a serious way because it is difficult for them and they can not follow lessons, write, etc. For that 
reason, the game is a good idea through which they can learn something.” In McDowell [30] research 
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of preschool music camps, parents similarly recognize that playing instruments, singing and dancing to 
music (crawling, rolling, walking, skipping and jumping) were the most reputable activities among their 
children. Parents as well noticed that the enjoyment of the activity was not the same for all age groups, 
respectively an one-and-a-half-year-old child and a four-year-old child received different values. In any 
case, music in early childhood encourages learning and growth in all areas of child development - 
preparing them for future learning conditions, increasing self-esteem, self-control, attention and social 
skills, and creating opportunities for parents and children to spend time together. This is exactly what 
the preschool camp market recognizes, and they advertise in a similar way, emphasizing: “Each of the 
10 weeks of summer will be filled with games, creative projects, and thematically divided activities. Many 
local professionals and associations will join us in providing age-appropriate activities“ [31].  

3.2.3 Animator role 
At the very beginning, the educator talks about the motivation to work in the camp. She says that she is 
attracted to summer camps by work organization, challenges in working with children from the animators 
perspective, and the unique feature of the program - volunteers from abroad and learning foreign 
languages. Having said that, the camps require interested and professional staff who will be able to 
determine developmentally appropriate activities for the children attending the camp. In the interview, 
the educator explains the role of the animator in the multi-day camp: “Organizing and preparing 
activities, taking care of the children - not to break anything, not to argue with each other, to watch them 
and their behavior; play different games with them during their free time because they are there to have 
fun, so it is up to me to allow them to be there and enjoy; during the day I need to call them to different 
activities, e.g. now it's time for lunch, now for a meeting etc. If they have some problems with themselves, 
e.g. that they are injured, they come to me and I allow them to talk to their parents if necessary or to 
give them some medicine. So in case of anything, they should contact the animator. In the evening, after 
activities, they need to go to bed, so it’s up to me to make sure they’re asleep, making sure no one is 
running down the hall. Animators take turns at night duties lasting up to 1 at night (1:00 am). Up to 1 we 
sit, listen if they are asleep and make sure they are not out of bed. There are also duties during the day, 
when we do not have classes or other activities, we should be outside (in the yard) with the children - to 
control all the children, that everything goes well, that they are not alone, that nothing goes wrong.” The 
role of the animator in the day camp is the same, only the night duties are omitted as the attendees go 
to their homes at the end of the day. Wallace [32] states that an animator should possess communication 
skills, show respect for himself, others, and the community, be responsible and proud to be a mentor to 
someone. In addition, Cornin [33] points out that self-evaluation is important for the job of an animator 
in which we discover our strengths and weaknesses, and learn to deal with them in camp. The authors 
more or less agree and complement each other in the skills needed for the job of animator, but in any 
case that job necessarily involves providing a positive example to campers. 

3.2.4 Cooperation with parents  
In both camps, and especially in the day camp, it is important to establish positive cooperation with the 
parents of the children. Thus, the educator explains from her perspective: “As for contact with parents, 
they are in the camp on the first day when they drop off their children, but we usually have a person in 
charge of contacting parents. In the middle of the camp we have a "Family/Parent" day, so then the 
parents come and that is the time I would eventually talk to the parents, answer some of their questions 
about life (in the camp), activities. But usually, when parents have any questions or problems, they talk 
to the camp manager. " As a result, the similarity is that the animators in both camps have contact with 
the parents, but the collaboration is set up through the camp directors. This collaboration in particular is 
one of the key benefits of day camps mentioned by Kimmelman [25]. 

4 CONCLUSIONS 
Even though, this study certainly has its limitations such as a small number of respondents and a non-
random sampling, its contribution is extremely large. This is one of the rare surveys in Croatia, and one 
of the few cross-cultural surveys examining the satisfaction of children attending camps, and the 
perspective of educators in the camp. Elevated levels of children's satisfaction with camp stay were 
found, with significantly higher satisfaction with stay in the Russian summer camp. The recommendation 
is to additionally research obtained results, since the type of camp (specialized program of activities) 
can potentially explain the greater, or less, dissatisfaction of the participants of a particular camp. 
Analysis of the challenges of preschool camps indicated their unpopularity due to separation from 
parents. For this reason, there are day and family camps that offer an alternative to preschool children, 
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in which the key points are the motivation and enthusiasm of educators and fundamental parent-camp 
cooperation. Summer camps are reliable places to build, encourage and strengthen the potential of 
children. Although the participants of the Russian summer camp are more satisfied with their stay in the 
camp (accommodation, food, daily schedule and relationships with others in the camp) they still have 
room to improve hygiene because this is the only dimension in which Croatian campers express greater 
satisfaction. On the other hand, it is recommended that Croatian camps follow the patterns of more 
experienced camps, and collect feedback from all participants (camp attendees, parents) and thus 
design future programs. The recommendation for preschool camps is to increase the number of day 
camps, and to create a culture of family camps in Russia and Croatia, as well as more research in the 
field of informal learning and teaching considering their significant contribution to the psychological well-
being of children and youth. 
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LEVEL OF SCHOOL MATURITY AND READINESS OF CHILDREN 
FROM PREPARATORY CLASSES IN CZECHIA 

Jitka Vítová, Janet Wolf, Martina Maněnová 
University of Hradec Králové (CZECH REPUBLIC) 

Abstract 
Preparatory classes have been operating at mainstream primary schools in the Czech Republic since 
the 1990s. They were originally intended for Roma pupils who had difficulty starting primary school. 
Preparatory classes are established within primary schools and subjected to the curriculum for pre-
school education. Children who attend preparatory classes slowly get used to the system of primary 
schools. Thus, it is expected that entering the first grade of primary school might be smoother and easier 
for them. Pupils who were given a postponement of school attendance have a prior right to be accepted 
to preparatory classes. It is expected that during one-year period, children will match requirements of 
school maturity and readiness. The pilot survey took place at 3 randomly selected primary schools, 
which have a long-term tradition of having preparatory classes. The target group consisted of 43 children 
aged 5 to 8 years. For the diagnostics of school maturity and readiness, we used the commercially 
available diagnostic material called iSophi, which is primarily intended for diagnostics of kindergarten 
children by kindergarten teachers. The aim was to verify the possibility of its use for pupils from 
preparatory classes and to examine the shift in the development of children during six months. The 
composition of children in individual preparatory classes revealed to correspond to actual children’s 
performance results. Based on the standardized norms, all children showed a positive shift in the level 
of readiness (i.e. results of all children monitored during the six months were statistically significant). 
Moreover, the process of screening conducted by an external administrator was positively evaluated not 
only by teachers, but also by parents and the school managements. 

Keywords: preparatory classes, deferral, diagnostics, school readiness, school maturity  

1 INTRODUCTION 
The history of preparatory classes at mainstream primary schools in the Czech Republic date back to 
the 1990s. They were originally intended for Roma pupils who had difficulty starting primary school 
because, unlike the majority society, Roma children were not used to attend kindergartens. The current 
title “preparatory classes” and its legislative anchoring relates to the adoption of the Education Act of 
2004 and its amendment in 2016. This modern legislative document unified the national curriculum for 
pre-school, primary and secondary education and established the so-called school integration. 
Preparatory classes were for the first time legislatively anchored and defined in §47 561/2004 Coll. as 
follows:  

“Preparatory classes of primary school may be established with the consent of the regional authority for 
children in the last year before the start of compulsory school attendance, who are socially 
disadvantaged and for who it is assumed that inclusion in the preparatory class will countervail their 
development. A preparatory class can be established if at least 7 children are educated in it.”  

It was the school principal who decided to place pupils in the preparatory class of the primary school at 
the request of the child's legal representative and based on a written recommendation from the school 
counselling facility. According to the Decree No. 48/2005 Coll. §7 the content of education in preparatory 
classes should be followed by the national curricular document titled the Framework Educational 
Program for Preschool Education. At the same time, preparatory classes have been a part of the school 
educational program1 of the primary school in which the preparatory class were established.  

With the adoption of the amendment to the Education Act in 2016, with which the Czech Republic came 
on the path of inclusive concept in education, the rules for placing children in kindergartens changed. 
From September 2017, the so-called obligation of the last year of pre-school education applies, i.e. “from 
the beginning of the school year following the day when the child reaches the age of five until the 
beginning of compulsory school attendance, pre-school education is compulsory for every child. A child 
 
1 Each school in the Czech Republic is obligated to create its own school educational program following the national curricular 

document. 
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for whom pre-school education is compulsory is educated in a catchment kindergarten unless the legal 
representative chooses another kindergarten or another method of fulfilling compulsory pre-school 
education.” (§33 and § 34 561/2004 Coll. as amended). In short, the law says that the main educational 
institution in pre-school education is primarily a kindergarten, which is to ensure optimal conditions, 
compensate for uneven development of children and provide special pedagogical care to children with 
special educational needs so that they can successfully complete pre-primary education. Figure 1 shows 
how many children per year attends Czech kindergartens. 

 
Note: “školní rok” translates as “school year” 

Figure 1 Number of children in kindergartens in Czechia (ČSÚ, 2021) 

If a legal representative of a kindergarten child has doubts about child’s school preparedness or maturity, 
he or she can request a postponement of compulsory attendance (also known as deferral) in primary 
school (ISCED1). The Education Act states that it is the school principal who postpones the start of 
compulsory school attendance by one school year if the child's legal representative requests so (in a 
written form) at the time the child is subjected to official enrolment to compulsory school attendance. 
Such request must be supported by a recommendation from a relevant school counselling facility and a 
specialist doctor or clinical psychologist, stating that the child is not physically or mentally adequately 
mature for schooling. The start of compulsory schooling can be postponed to the beginning of the school 
year in which the child reaches the age of eight, at the latest. 

At the same time, the Law allows primary schools, with the consent of the regional authority, to establish 
“preparatory classes for children in the last year before compulsory school attendance. A preparatory 
class can be set up if at least 10 children are educated in it. The school principal decides on the 
placement of pupils in the preparatory classes of a primary school at the request of the child's legal 
representative and based on a written recommendation of the school counselling facility, which is 
attached to the application of the legal representative. The content of education in the preparatory 
classes is again part of the school educational program (§47 561/2004 Coll. as amended).  

Ten to fifteen children are educated in the preparatory class. Due to such low number of children, 
compared to regular kindergarten classes, it is much easier for a class teacher to work with children 
individually and focus more intensively on areas in which children are not yet sufficiently developed or 
mature. Moreover, for the reasons mentioned above, children from different socio-cultural backgrounds, 
with different mother tongues or children with special educational needs are often included in the 
preparatory classes. Children who attend the preparatory classes slowly get used to the system of 
primary schools – i.e. they learn how to orient themselves in the locker room, sit at a desk, move in the 
school building, in the dining room, within the school community. Entering the first grade of primary 
school may be then smoother and easier for them. In the preparatory classes, a lot of time is devoted to 
individual activities that are adapted to the needs and interests of individual children (Pavelková, 2021). 
Table 1 shows how many primary schools had preparatory classes, how many preparatory classes were 
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established in total, and finally how many children were placed in Czech preparatory classes throughout 
11 years.  

Table 1 Preparatory classes in the Czech Republic (ČSÚ, 2019/2020) 

School year No. of schools No. of prep. classes No. of children 
2009/10 172 199 2410 
2010/11 192 235 2922 
2011/12 198 242 3055 
2012/13 238 282 3480 
2013/14 235 277 3520 
2014/15 246 300 3819 
2015/16 286 344 4514 
2016/17 295 345 4569 
2017/18 260 286 3407 
2018/19 245 267 3132 
2019/20 294 341 4377 

1586 girls, 2791 boys 

2 METHODOLOGY 
Pilot testing of children from preparatory classes took place in three randomly selected locations. In two 
cases (referred as Location A and Location B) they were regional towns, in one case (Location C) a 
small town near a regional city. The main goals were (1) to map the level of skills of children in 
preparatory classes, (2) to provide information about the achieved level of individual children to teachers 
of preparatory classes, and (3) to give teachers an opportunity to continue working with children 
according to children’s results. After six months, we conducted a control pedagogical diagnosis with the 
aim (4) to see the shift in children's skill levels. This contribution offers brief insight into results of the 
aim (1) and the aim (4). 

Fifteen children attend the preparatory class in Location A. The class is attended by two children-
foreigners, one child with mild mental retardation, and other children who have reduced levels in certain 
areas and have been advised by the counselling facility to postpone a compulsory school attendance. 
The lessons are usually organised in blocks. Considering the number of pupils, lessons are also 
designed to leave the room for individual work with a child in order to respect specific individual needs 
of children. All teaching was supported by an incredible number of non-traditional aids, including 
literature, toys and digital aids. 

The preparatory class of Location B has a long tradition. The primary school in which this preparatory 
class is established is an excluded locality of the Czech Republic. In the school year 2020/2021, two 
preparatory classes were open. Classes are always attended by 11 children, most of whom belong to 
the Roma community. This year, there is a pupil-foreigner from Russia, and other pupils with special 
educational needs (a child with mild mental retardation, with autistic traits, with attention or speech 
disorders, etc.). The work takes place strictly individually in these classes. It is a result of large 
differences between children and at the same time the cause of poor and irregular attendance. 

The preparatory class in Location C is set up at a primary school in a small town. The school is also a 
catchment area for children living in an orphanage. The preparatory class was established due to spatial 
and personnel reasons. The class consists of children having deferral or children older than 5 years, for 
whom preschool attendance is compulsory and at the same time have some special educational needs 
(e.g. a newcomer of a foster home who was taken from the family, a boy who had communication 
difficulties, etc.). 

For the diagnosis of children in preparatory classes, we used the commercially available diagnostic 
material called iSophi, which is intended for kindergarten teachers and its aim is to make it easier for 
teachers to pedagogically diagnose school maturity, i.e. readiness for school. The material is intended 
for individual diagnostics (one child at one stand), which lasts approximately 30 minutes and monitors 
the child's level in the following areas: graphomotor skills, pre-mathematical ideas, spatial imagination, 
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time orientation, visual perception, auditory perception, and verbal thinking. The tool includes a manual, 
record sheets and specific testing aids (worksheets and cards, test cards in a storage box). We used 
the offline iSophi application for registering child’s performance which assesses individual areas and 
provides an administrator with useful graphs. Partial and overall results of children are evaluated on a 
scale: significantly below average - below average - average - above average. 

3 RESULTS 
Since children were tested in the span of 6 months (between first and second test), a paired t-test was 
used for statistical processing of their test results, significance level α = 0.05. The data were processed 
in the statistical program NCSS 10. The normality of the data was verified on the basis of the Skewness 
normality test, Kurtosis and Omnibus normality tests - cannot reject normality (α = 0.05). 

To start with, the initial results pointed to expressive quality of our sample which, as mentioned above, 
was significantly diverse in the composition of children. This was proven by results from the first testing 
(see “before” columns in Figure 2). The composition of children in individual preparatory classes 
revealed to correspond to actual children’s performance results (see the description of classes). For 
example, children in Location B (a school is situated in the excluded area of Czechia, class composed 
of Roma children with poor attendance) shows huge number of significantly below average results of 
children.  

Table 1 also provides basic visual comparison of the first testing (referred to a “before” test) and the 
second testing (referred to as “after” test) of overall children’s results (i.e. result of the whole test – not 
individual competencies). At first glance it seems that six-month period was enough to make a shift in 
the development of children’s competencies. Nevertheless, a closer look into individual abilities was 
necessary. 

 
Figure 2 Histogram of the frequency of school maturity / readiness results 

We tested the basic hypothesis H10: There will be no statistically significant difference in the percentage 
score between the results of the first and second testing in individual competencies and overall test. 
Table 2 shows the statistical verification of the hypothesis in eight partial items according to individual 
competencies (graphomotor skills, mathematical thinking, spatial orientation, time orientation, visual 
perception, auditory perception, speech and verbal thinking) and overall score of a test.  

In Location A, a statistically significant difference was confirmed in all skill areas except visual 
perception. In Location B, there was a statistically significant pupils’ improvement in all areas. And finally, 
a statistically significant improvement was detected in all competencies except for speech and verbal 
thinking in Location C. (See Table 2) To conclude, we may say that even six-month period was sufficient 
to enhance children’s results in competencies necessary for entering primary schools. Unfortunately, 
we are unable to determine to what extent it was a natural maturation of children and to what extent it 
was the work of a teacher. 
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Table 2 Results of testing hypothesis 

 Location A Location B Location C 
 p H0 p H0 p H0 

Graphomotor skills 0,00020 Reject 0,00298 Reject 0,00004 Reject 
Mathematical thinking  0,04696 Reject 0,04675 Reject 0,00015 Reject 
Spatial orientation 0,00076 Reject 0,04675 Reject 0,00499 Reject 
Time orientation 0,00012 Reject 0,0073 Reject 0,01949 Reject 
Visual perception 0,0553 Accept 0,00071 Reject 0,00170 Reject 
Auditory perception 0,02249 Reject 0,00345 Reject 0,00005 Reject 
Speech and verbal thinking 0,00044 Reject 0,00275 Reject 0,11423 Accept 
Overall score 0,0000 Reject 0,00017 Reject 0,0000 Reject 

4 CONCLUSIONS 
The pilot survey in the preparatory classes shows that the results of all children monitored during the six 
months are statistically significant. The heterogeneity of classes depends on the area in which the class 
is established. The composition of children in the classroom probably significantly influences the working 
style (i.e. forms and methods of work) of the teacher as well as teacher’s focus on partial areas of the 
child's development. The class in Location A consisted primarily of children-foreigners whose 
development primarily directed to communication skills. The class of Location B involved children from 
socially disadvantaged backgrounds who often come to school without basic social habits and skills. 
The preparatory class in Location C included children who, when attending kindergarten, showed a 
higher need for support in education, often due to delayed development or unclear diagnosis of disability. 
This was also the reason why some children were fulfilling their compulsory pre-school attendance in 
preparatory class (Location C).  

Classroom observations, individual testing of children and informal interviews with teachers show that 
the role of diagnostics is an important part of the pedagogical process in preparatory classes. The 
diagnostics provided by the external expert provides independent feedback not only to a teacher and 
the school management, but also to parents who are interested in the children's results. Findings from 
observations, informal interviews with teachers and formal questionnaires with parents and teachers will 
be published in upcoming book prepared by authors of this contribution. This article aimed to open the 
topic of preparatory classes and their role in education system. Our findings imply that preparatory 
classes can make a change for children who need extra educational support before entering compulsory 
schooling.  

Finally, we would like to highlight that the iSophi diagnostic tool was very well evaluated by teachers of 
examined preparatory classes. Nevertheless, it turned out that in practice it is demanding for teachers 
to find time to administer it due to the staffing (1 teacher per 1 class), the duration and the evaluation 
process. Therefore, teachers prefer using record observation sheets for pedagogical diagnostics.  
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PREPARATION OF FINANCIAL STATEMENTS AND FINANCIAL 
RISK ANALYSIS 

M. Trencheva 
South-West University "Neofit Rilski" (BULGARIA) 

Abstract 
This report aims to acquaint readers with the methodological approaches in preparing the elements of 
the annual financial statements. In the present study, attention is paid to the regulatory requirements 
and the peculiarities of the preparation of financial statements. The report makes the necessary 
distinction between an "annual activity report" submitted to state institutions and an "annual financial 
report", which is published to meet the reporting needs of a wide range of external users. The 
peculiarities of the preparation of the financial statements, based on the applicable International 
Financial Reporting Standards and the National Financial Reporting Standards for small and medium 
enterprises, are considered. 

An important place in the practical preparation of the elements of the financial statements is given to the 
accounting principles: current accrual, operating enterprise, comparability between income and 
expenses, prudence, preservation, if possible, of the accounting policy from the previous period. 
Students get acquainted with the initial information base for the preparation of financial statements, with 
the peculiarities of its preparation and verification, with the elements of the financial statement - balance 
sheet, income statement, cash flow statement, statement of equity. Special attention is paid to the 
problem areas in the preparation of these elements, which are also included in solving practical cases. 

The prerequisites and needs for the preparation of consolidated financial statements, as well as interim 
reports, are considered. 

Additional requirements accompanying the process of preparation of the annual financial statements, 
which may arise in connection with the occurrence of corrective events after the balance sheet date, 
errors detected, changes in accounting policies, and accounting estimates used, are also discussed. 

All issues and problems considered are linked to the applicable accounting standards, analyzing the 
approaches and ways to apply the relevant provisions set out in them in resolving specific cases. 

In the present study, we will present practical results for using the accounting information generated by 
the financial statements to analyze financial risk. All examples in this report are taken from student 
internships used in teaching at South-West University "Neofit Rilski". Another focus of the report is the 
practical training of students at the Faculty of Economics of SWU and the opportunity to work with 
accounting information, extract the necessary data, and formulate conclusions based on the financial 
statements. A major aspect of teaching at the Faculty of Economics is the relationship between practical 
knowledge and theory. Each student must have the necessary minimum knowledge to be successful in 
any business structure. 

Keywords: financial risk, financial statements. 

1 INTRODUCTION  
Traditional banks carry out two activities: lending money and raising capital, and second, lending to 
other countries, businesses, and individual customers. 

Banks raise equity and buy back debts so that they can lend and invest money. If they make more 
money from lending than they pay to borrow, then they are profitable and create a source of credit for 
borrowers and a source of financial stability for those who have money to keep and invest. 

There are three types of capital in the banking system: economic, regulatory, and real. Investors and 
counterparties require economic capital. By definition, economic capital is chosen by shareholders 
regardless of the statute. Regulatory capital is the minimum that banks must maintain by statute. Actual 
capital is the capital chosen by the bank shareholders who have taken into account the regulatory 
constraints [1-5]. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
1955



 

 

The more capital the bank maintains, the more likely it is that the bank will be able to repay its debts to 
depositors, and the greater the confidence in the banking system. But capital reserves cannot be 
invested, and this reduces the return that the bank can gain from its investments. 

Therefore, there is an innate conflict of interest between the powers of supervisors to increase capital 
in proportion to the financial risk assumed and banks with the power of shareholders to reduce excess 
capital and increase profitability. 

In modern banking systems, to lend (or invest in some assets), banks must maintain "sufficient" capital 
to ensure that depositors will be refunded on demand or provide a sufficient financial buffer to protect 
the bank from unexpected losses. This resource can be either permanent in the form of share capital or 
temporarily in the form of money market or retail deposits [14-20]. 

It is in the bank's interest to maintain sufficient capital to protect itself from capital outflows, unexpected 
losses and to earn the trust of investors and depositors. However, since equity does not account for 
most of the return on investment, the more capital the banks maintain as required by the regulatory 
authorities, the amount must be optimal. 

That is why there is constant competition between banking regulators and financial institutions regarding 
the equity requirements of financial institutions. 

Loans and other investments are assets that are risky and may not be repaid or significantly (or completely) 
reduce their value. There is a balance between the risk of the investment and the reward that can be 
gained. The higher the risk, the lower the probability of repayment of the loan or investment according to 
the respective agreement. Borrowing from banks creates a multiplier effect that allows other financial 
institutions to do the same while leaving a minimal amount of borrowed funds in reserve [15-20]. 

2 METHODOLOGY 
To begin with, we will look at what exactly the bank does. The main question we should ask ourselves 
is: Do we have a clear idea of the nature of banking as a commercial activity? The accounting of banks 
is characterized by some features due to the specifics of their activities. This is a direct consequence of 
the fact that the bank does not own most of the money it uses in its activities [1-15]. For example, when 
a commercial enterprise buys goods for inventories, the required bilateral recording of the transaction is 
Dt inventories / Kt - cash register. Inventories are included in the balance sheet as an asset until they 
are sold, whereby the credit subscription reduces the cash balance (which is also an asset). Note that 
the result is the same, even if the goods are purchased on credit. However, when the bank accepts a 
deposit (almost equivalent to the purchase of inventories), the subscriptions are Dt Cashier / Kt 
Customer Account. In this case, the cash increases, but the customer's account appears in the balance 
sheet as a liability, until the deposit is withdrawn when the reverse entry is made. The sale of goods and 
the granting of a loan can also be considered equivalent actions. When the goods purchased above are 
sold, the entries in the balance sheet are Dt Cash / Kt Inventories. Inventories are now derecognized 
from the balance sheet at the expense of cash, which increases in contrast to the purchase of 
inventories. Let's compare this with the granting of a loan equal to the deposited amount: Dt Loan 
account / Kt Cashier. Here there are three differences from the usual commercial activity: 1. The final 
balance of the cash register is the same as before receiving the deposit; 2. A new asset is created that 
will remain in the balance sheet until it is repaid by the borrower; 3. The bank has not made a profit from 
the transaction so far. Thus, the bank has balance sheet assets and liabilities that have no direct 
equivalent with other types of commercial organizations. In addition, cash flows are the exact opposite 
of what we would expect from "equivalent" commercial transactions. As you know, when goods are sold, 
their cost is transferred from the balance sheet to the ODA. This amount is deducted from sales revenue 
to generate gross profit. Note that until the goods are sold, their value remains in the balance sheet and 
does not affect profits. Let's compare this with banking. The prime cost of the sold product is the interest 
paid on the deposits, which expense is incurred regardless of whether the funds are granted as a loan 
or not. Thus, the cost of selling the bank is accrued continuously and is not directly related to a specific 
"sale" in the way that it should be done in trade in goods. In addition, it cannot be kept on the balance 
sheet to compare sales following the principle of comparability. Similarly, since the bank's income comes 
mainly from interest on loans, it is also accrued continuously over time. Therefore, there is no "point of 
sale" in banking operations. Rather, there is a point in the negotiation at which the income from the loan 
begins to flow. Existing costs create motivation for the bank's management to ensure that the "free" 
funds are invested appropriately. This is necessary to be able to cover the costs in the worst case and 
not to worsen the overall profitability of the bank. In the banks, the timely recording of the performed 
operations is an obligatory condition for full and authoritative fulfillment of the undertaken commitments. 
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Therefore, their accounting is characterized by extreme accuracy - the operations are reflected and 
processed immediately in the accounting and it can provide at any time comprehensive information 
about the status of the reflected and monitored objects. This is achieved through the creation of a special 
organization and technology of accounting, ensuring daily completion of the created accounting 
information [38-40]. 

3 RESULTS 
The accounts are a system of interconnected indicators that reflect the property and financial situation 
of the enterprise and give an idea of its activities during the reporting period. In international accounting 
standards, the accounting (financial) statements are described as a true and accurate representation of 
an enterprise's financial position, performance, and changes in financial position. The accounts shall be 
drawn up based on current accounting data after such data have been consistently processed and 
aggregated in the accounting closure process for the reporting period. For the Accountancy Act, a 
calendar year is understood as accounting (1 January – 31 December). This is the reporting period for 
banks' activities, situations, and financial performance [1-12]. 

At the same time, according to the Law on Banking and Credit Affairs, National Accounting Standard 30 
financial statements of banks, banks perform closing operations and prepare financial statements in 
shorter periods. At least once a month, on the last working day of the month, they shall make an interim 
closing of their accrued operations from the beginning of the financial year, establish their financial 
position, profits, losses, required provisions, and financial liabilities and draw up an interim balance 
sheet. BNB as part of its periodic monthly reporting. The content and the form of the annual accounting 
report of the banks are determined on the grounds of art. 41 of the Accounting Act and Art. 14 of the 
Law on Statistics by the Minister of Finance, the Chairman of the National Statistical Institute, and the 
Governor of the Bulgarian National Bank. It includes the following elements: 1. Balance sheet 2. Income 
statement 3. Statement of fixed assets 4. Statement of capital and reserves 5. Statement of cash, 
receivables, and payables 6. Statement of securities held 7. Statement of financial expenses and income 
8. Statement of extraordinary income and expenses 9. Statement of profit distribution and loss coverage 
10. Statement of shares in the capital of other enterprises and participations 11. Explanatory information 
for disclosure of accounting rules and methods of valuation and depreciation of assets and liabilities. 
The main place in the annual financial statements is occupied by the balance sheet and the income 
statement. They are an information base for the preparation of the other components. The balance sheet 
is a source of information about the property and financial condition of the bank. In commercial banks, 
it is prepared according to a scheme approved by the National Accounting Standard №30 Financial 
Statements of Banks [5], [15-21].  

This scheme concludes the following mandatory elements: 

ASSETS 

a) Financial assets 
1 Cash 
2 Government securities 
3 Receivables from banks and other financial institutions 
4 Receivables from non-financial institutions and other clients 
5 Bonds and other fixed-income securities in the revolving wallet 
6 Shares and other securities with variable income in the current portfolio 
7 Financial fixed assets 

b) Non-financial assets 
c) Expenses for future periods 
d) Receivables subscribed share contributions 
e) Loss for the reporting period 
f) Off-balance sheet assets 
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LIABILITIES 

a) Funds raised 
Funds raised from banks and other financial institutions 
raised funds from non-financial institutions and other clients 

b) Income for future periods 
c) Other liabilities 
d) Own capital 

Profit 
Capital 
Reserves 

e) Off-balance sheet liabilities. 

In the specialty "Accounting and Control" at the Southwestern University "Neofit Rilski" specialists are 
trained to work in the accounting and information sector of the national economy. This specialty provides 
broad opportunities and prospects for professional realization in the public and corporate sectors of the 
Bulgarian economy, in the banking system and other banking and financial institutions, investment 
funds, insurance, social security, budget enterprises, pension funds, tax and customs administration. , 
the divisions of the National Audit Office and the State Financial Control, the stock and commodity 
exchanges. 

Graduates of the specialty can hold positions such as chief accountant, financial expert, tax inspector, 
director of economic affairs, methodologist of accounting analysis, and several other specialized 
financial and economic positions. 

Competences that students acquire: 

1 Apply the integratively studied general theoretical, special, and specialized economic knowledge 
in the construction of financial and accounting systems; 

2 Know the one-sided and two-sided accounting, reflecting the compilation and movement of funds 
and the sources of their formation; 

3 Organize the accounting and financial activity and the internal financial control in the enterprise; 
4 Carry out the accounting process in its full completion; 
5 Build and analyze the financial statements of the enterprise; 
6 Have the ability to perform forensic accounting and financial and economic expertise; 
7 Carry out control over the financial and budgetary funds of the enterprises. 

Graduates of the specialty Accounting and Control can practice the following professions and occupy 
the respective positions according to the National Classification of Positions, 2011: 

- 1211 Heads of financial activities; - 1213 Head of Internal Audit; - 1346 Head of a branch of a financial 
and insurance institution; - 2111 Auditors and accountants; - 2441 Economists; - 2422 Specialist in 
administrative policy / accounting /; - 7040 Head of the National Audit Office; - 7043 Head of Analysis 
and Forecasting; - - Strategic Planning Manager; - 7045 Head of a branch of the National Social Security 
Institute; - 5056 Project Manager; - 3312 Credit Specialist; - 3311 Securities broker; - 3313 Operational 
Accountant; - - 3314 Applied specialist statistics; - 3315 Appraiser of property and damages; - - 3324 
Trade intermediary; - 4311 Accountant; - - 3321 Insurance agent; - 3334 Real estate and property 
management agents; - 3341 Office managers; - 3351 Customs and border inspectors; - 3352 Employees 
in the state administration, performing tax and financial control; - 3353 Inspector in the state 
administration, for social assistance and social insurance; - 3359 Applied specialists in the tax 
administration; - 4211 Bank cashiers and others; - 4214 Debt collectors and related; - 4312 Employees 
keeping statistical, financial and insurance documents. 

The focus of accounting training is focused on the study of the reporting of individual objects of 
accounting to the study of the reporting of various business operations that a company performs. At our 
university, different approaches are applied, such as methodical and consistent consideration of the 
topics of fixed assets, inventories, cash, calculations, capital, etc., the training emphasizes the study of 
reporting sales, purchases, payments, relations with the budget, and staff, and through the prism of 
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different types of businesses (production, trade, and services). The objects of accounting (assets, 
liabilities, and equity) are studied from the point of view of the company's business operations, and not 
the other way around, as is accepted in the traditional approach to teaching accounting [8]. 

The topic of depreciation is considered separately and students will be required to independently 
compile an accounting depreciation plan and apply the various depreciation methods. During the whole 
training the students at the university use and analyze the various accounting registers - turnover, 
chronological and analytical sheets, learn to do self-checking, as well as to extract information from the 
accounting data [5]. 

The aim of the innovative approach is for the trainees to gain both theoretical knowledge and practical 
experience in the field of work of the operating accountant and to be able to confidently apply them in a 
real work environment [32-38]. 

Each student is provided with remote access to real databases and specialized software for econometric 
data analysis. Through his workplace students within the training reports operations of a fictitious 
company makes financial forecasts and analyze data [12], [18-26]. 

Econometrics is a science that is dedicated to the explanation and forecasting of economic phenomena 
through the use of models reflected in mathematical form and the use of statistical procedures for 
evaluation and contrast. Econometrics emerged in the twentieth century as a necessity given the great 
advances that statistics were making, in addition to the fact that economic theory increasingly offered 
new theories that had to oppose reality. 

This discipline uses mathematical and statistical models to study, interpret and forecast economic 
procedures by forecasting variables such as exchange rates, interest rates, prices of goods and 
services, production costs, market reactions, and the effects of economic policies.  

At the South-West University "Neofit Rilski" mathematics second part has been replaced by the 
discipline of econometrics. In it, students learn how to process accounting information and make 
financial forecasts. Our students work with Matlab, Octave, and R language. 

Students learn to use ready-made models or create their own (Fig. 1,2).1 

 
Figure 1. Data visualization in Matlab 

 
1 https://nl.mathworks.com/help/finance/using-timetables-in-finance.html 
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Figure 2. Price prediction in matlab 

Sample matlab code for financial analysis and forecasting. 

In the example above, we show how SWU students use the Matlab software package and make 
financial forecasts. 

highlow(TMW(index,:)); 
hold on 
ema15 = movavg(TMW(:,'Close'),'exponential',15); 
ema25 = movavg(TMW(:,'Close'),'exponential',25); 
ema15 = ema15(index,:); 
ema25 = ema25(index,:); 
plot(ema15.Time,ema15.Close,'r'); 
plot(ema25.Time,ema25.Close,'g'); 
hold off 

4 CONCLUSIONS 
Banks are enterprises that are engaged in banking activities, in particular in accepting deposits, 
providing credit, issuing cash for circulation, intermediation in payment, and other financial transactions. 
The main subject of their activity is financial intermediation and money business. They mobilize free 
money and provide it to those who need it, trade in the country's financial capital, and, if necessary, use 
and provide it from and to abroad [15], [23-26]. 

The financial result is a synthetic indicator of the efficiency of the banking activity. It is established by 
comparing the revenues received with the expenses incurred during the reporting period. The result can 
be negative (loss) or positive (gain). It finds accounting expression in the active-passive accounting 
account 1230 Profits and losses from the current year [23], [31]. The debit balance on the account 
provides information on the amount of the negative result (loss), and the credit balance - on the positive 
result (profit). In the most general form, the accounting entries made at the end of the year on the bank's 
profit and loss account can be illustrated by the following scheme: the financial account). Provided that 
a credit balance (profit) is formed on the account, amounts for the formation of the obligatory special 
reserves (legal provisions) of the bank should be set aside from it. This is required by the Banking and 
Credit Act (Art. 26), according to which "to cover bad and doubtful receivables, the banks set aside funds 
from their profits before taxing them with the due taxes for special reserves". 

Bank accounting is very important for the management of the bank and any financial institution. At the 
South-West University "Neofit Rilski" we are very serious about this training [32-40]. 

Finance training provides specific economic knowledge that is needed to manage the financial sector. 
Students who complete the specialty receive basic training for successful implementation in the financial 
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departments of companies, as well as professional development as specialists in various financial 
institutions. 

Students acquire knowledge and skills about complex financial relations in enterprises, banks, non-bank 
financial institutions. They gain knowledge about the functioning of financial markets and the specific 
role of financial intermediaries. 
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INTERNATIONAL AUDITING STANDARDS AND BANKING 
STABILITY 

M. Trencheva 
South-West University "Neofit Rilski" (BULGARIA) 

Abstract 
This report has been developed following the general objectives of the training in Accounting and Control 
at the South-West University "Neofit Rilski". Structurally, it covers both the main general topics 
concerning the main problems of the accounting system in Bulgaria and a comparative analysis of the 
state of standardization in the EU member states, as well as specific problems before the 
standardization in the accounting of financial enterprises. Special emphasis is placed on the basic 
standards defining the specific appearance of the accounting system in financial sector entities, 
including IAS 32 Financial Instruments: Presentation, IFRS 7 Financial Instruments: Disclosures, and 
IFRS 9 Financial Instruments. 

The main essence of this report is selected under the specifics of the specialty, and within a reasonable 
compromise between theoretical and practical material, priority is given to the practical side of the 
subject. The main results that we will present are textual material, case studies, and practical tasks 
aimed at consolidating the knowledge gained during the lecture course, to develop them and seek their 
real application in practice [1-8]. 

The main purpose of this report is to present how students gain in-depth knowledge of the nature, main 
aspects, and factors that determine the standardization in the accounting of financial enterprises, taking 
into account industry-specific rules for regulating the accounting system, unifying the structure and 
content of financial reporting and satisfying the public interest in reliable financial information [8], [9-12]. 

The main tasks that should be solved in the implementation of the learning process are: 

1 Expanding and enriching the knowledge applicable to the accounting and financial reporting 
practice in the European Union, in particular in Bulgaria - International Financial Reporting 
Standards (IFRS), in particular the accounting standards for financial enterprises and building 
skills for practical application of knowledge in the practice of financial enterprises. 

2 Getting acquainted with the specific features of the financial statements of enterprises in the 
financial field and mastering the basic methodology of preparation and presentation of individual 
and consolidated financial statements [11-20]. 

To provide quality training to students, the main methodological approaches are flexibly combining 
different methods and forms of teaching: lectures on key topics, case studies, and individual work. The 
forms of control are also consistent with the nature of the discipline - conducting tests in the form of 
tests, discussing cases during classroom classes, and a written exam to test knowledge [8]. 

Another aspect of this report is to consider the information obtained from the financial statements and 
to analyze it as a basis for banking stability. In the present study, we will present possibilities for 
extracting useful information that can be processed with statistical processing software such as R 
language [1-6]. 

Keywords: international auditing standards, accounting, bank stability. 

1 INTRODUCTION  
The growing pace of development of the banking system is approaching the stage of mergers and 
acquisitions. This contributes to the realization of the aspiration of large and intensively developing 
medium-sized commercial banks to optimize the allocation of resources. Achieving these goals is 
possible in particular through the acquisition of control over existing banks or specialized credit 
institutions. 

The aggregation of capital in a clustering structure is used as a characteristic of the system of control 
and management of a financial structure when the main one exercises management over the others. 
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Therefore, the clustering form of organization allows the establishment of control with minimal 
investment through the exchange of stakes. 

 Involvement in these structures through the purchase of shares has organizational advantages: the 
status of the bank is preserved, opportunities for capital transfer are created, the development of related 
activities. 

On a consolidated basis, banks in Bulgaria have built 5 leasing companies, 4 pension insurance 
companies, 9 insurance companies - general and life insurance, 2 transport companies, and 1 for the 
provision of financial services. Thus, 27% of all banks participate in clustering systems for concentrating 
capital, looking for profitable investment of accumulated own funds. 

The high degree of variation in the financial condition of banks depends on several factors and specific 
conditions: 

• From the location of the bank; 

• The amount of capital and the mechanism for its formation: the dominance of loans to the real 
sector, foreign exchange transactions, investments in government securities; 

• From some other special banking functions assigned by the Government or a regional 
administration. 

The shrinking of the real resource base and the incompleteness of the established rules for banking 
competition caused destructive changes, the creation of separate superbank structures based on giving 
them a special status. These include, above all, Bulbank (former Bulgarian Foreign Trade Bank) for 
which an extremely profitable exchange of securities on a foreign debt against the convertible currency, 
OBB, DSK, etc. has been carried out. 

The differentiation of these banking structures, the actual monopolization by them of the financial space 
introduces disintegration principles in the whole banking system. In this situation, small and medium-
sized banks tolerate their limited remaining space. 

Currently, the banking system is composed of three groups of banks. The first includes 10 banks with 
significant balance sheet numbers, the second - all others, medium-sized banks, and the third group - 
branches of foreign banks. 

Much attention is paid to the structure of the banking system of Bulgaria in contemporary literature. The 
stable behavior of the banking system and elimination of the opportunities for the occurrence of systemic 
risk is impossible with the establishment of several banks, and the management of the whole system, 
with the necessary legal status. The need for a Banking Competition Act makes sense to establish the 
proportions and procedures and rules to compete between banks[1-6]. 

2 METHODOLOGY 
The subject of this article, in theoretical terms, is the dynamics of banking risk, capital adequacy, and 
liquidity in the content of banking in general. From a practical point of view is the banking system, which 
is considered as an evolving system consisting of individual elements, located in strictly defined 
correlations and dependencies both with each other and concerning the elements of the external 
environment [7-11]. 

The state of the national banking sector is directly related to the state of the economy as an environment 
for functioning and is of particular importance: first - directly for the banks themselves, second - for their 
customers [12-15]. This environment is ultimately formed under the influence of a variety of socio-
economic and political factors, the most important of which are the growth rate of gross domestic product 
and the dynamics of the current account balance [17-21]. 

The stability of the banking system can be considered a rather conditional term. It is invariably 
associated with risk. And now many risks threaten banks. As the most important among the measures 
by which we rank financial institutions, we chose purely market data - the price at which they can provide 
a resource and the price at which they can provide it [5], [10], [21-24]. 

High inflation rates, dynamic exchange rates, sharp depreciation of household savings and accounts of 
legal entities, as well as the absence of market institutional restrictions on the activities of economic 
entities, are additional obstacles to the full development of the banking sector in Bulgaria in the last 20 
years [8]. 
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Capital regulation has its roots in banking supervision, which has traditionally focused on banking 
supervision "security and stability" of individual banks [5]. Not surprisingly, the latest proposals to 
increase the stability of the financial system are simply stronger policy options aimed at ensuring the 
sustainability of individual banks [12]. All the necessary information for analysis of an individual bank or 
the entire banking sector is carried out by preparing financial statements and the ability to analyze the 
information obtained from bank accounting. 

3 RESULTS 
Asset return indicators help us get an idea of the condition and quality of bank assets through their 
profitability and return. For this reason, one of the first indices subject to our consideration in this part of 
the development is the return on assets. Through the ratio of the income acquired by the bank to the 
assets held by it, we obtain data on the average return per unit of asset and whether we need to change 
the policy of the bank. When calculating and especially when making conclusions about the indicator, it 
should be taken into account, considered, and analyzed that in the total amount of assets we include all 
assets, incl. and unprofitable, which allows us to obtain and review summary data on the activities of 
the bank and in particular, the management of its assets [4-6]. 

After the conclusions about the indicators of return on assets, we can note that in general there is a 
steady but steady direction of deterioration of all of the indicators, and this behavior is more noticeable 
for commercial banks of the third group. The low levels of profitability allow us to make the following 
assumption that some of the difficulties are due to the deterioration of the quality and structure of the 
banks' loan portfolio, as evidence will be presented in the rest of the study [24-30]. 

When we study commercial banks, we cannot ignore the indicator of return on bank capital. Here we 
mainly consider two key ratios measuring the return on and return on equity by relating it to operating 
income and bank profit, respectively. These indicators can provide additional and valuable information 
about the capital adequacy ratio considered at the beginning of the analysis and on their basis, we can 
make the right decision for managing the banking activity[1-6]. 

After the study of the banking system, it can be concluded that the banking institutions in the country 
maintain very good levels of capital adequacy and liquidity, and the conditions of the currency board 
provide additional security for the sector. According to a 2013 report by the European Central Bank, 
banking institutions in Bulgaria managed to maintain a relatively stable banking system and cope with 
the crisis. This was pointed out and analyzed by our research. Currently, financial and banking indicators 
for stability and security are much higher than the calls of international regulators [30], [33-37]. 

A report of the Bulgarian National Bank concludes that at the end of the first trimesters of 2017 our 
banking system is characterized by weak lending activity. For this reason, banks focus their resources 
on low-risk investments. Therefore, there is an increase in securities portfolios, and the high liquidity of 
the banking sector is further enhanced [30-32]. 

Banking institutions in Bulgaria continue to increase their borrowed funds. The reason for this fact is the 
increase in household deposits. This increase indicates a strengthening of confidence in the banking 
system. 

The BNB adopted and introduced several buffers to prevent financial and banking crises. The Deposit 
Guarantee Fund, established in 1998, also played an important role in confidence in banking. 

At the same time, the Central Bank has set up a short-term liquidity facility. This is how the BNB Reserve 
Security Fund was sued. This fund may take responsibility for certain financial and banking operations, 
and participation in the fund is mandatory for every banking institution. Each commercial bank has the 
right if it needs additional funds to ensure a certain operation at the end of the day, to use those from 
the fund. 

The stability and security of commercial banks in banking in general and in particular are crucial for the 
state and development of the national and international economy. This is a major factor that determines, 
in addition to central banks, other institutions, and researchers to focus on this issue. Fundamental 
approaches applicable in research and analysis of the state and development of the banking system 
are divided into two types - micro and macro, as in the micro approach, the object of evaluation and 
analysis are certain banks and their financial condition, and in the macro approach of the financial sector 
as a whole. 

Training according to International Accounting Standards is a boring subject. 
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For example, we present part of the standard for presenting financial assets: 

The purpose of this standard is to provide a basis for the presentation of the financial statements of a 
general-purpose entity to ensure their comparability with both its financial statements from prior periods 
and those of other entities. To achieve this objective, this standard sets out the general provisions for 
the presentation of financial statements and provides guidance and guidance on their structure and the 
minimum requirements for the content of those financial statements. The recognition, measurement, 
and disclosure of specific operations and events are discussed interpretations [9], [33-37]. 

The training in Finance and Accounting acquire knowledge in the field of the theoretical foundations and 
principles of economic science and the management of economic systems; the general principles for 
the analysis of economic processes; basic concepts in finance; monetary relations; of accounting and 
accounting standards; accounting of corporations, banks, and budget organizations; accounting 
analysis and formulation of management decisions; practical experience in solving accounting cases, 
situational models, etc. 

The main goal of the training at SWU "Neofit Rilski" is for students to study many different courses that 
will give appropriate competencies and knowledge to students. 

The foundations of our training are creativity and the development of non-standard thinking in students. 
Our main goal is to solve practical cases, using the experience of other teachers, ready-made models 
or to develop new ones [5], [8], [15-20]. 

As a basis for this, we have introduced R language. We do not make our students mathematicians, but 
people who are not afraid of formulas and know what to do with them. 

For example, our teachers use Matlab when testing a student to solve an integral or to multiply matrices. 
The education at our university has undergone a great change. In the past, most teachers were Russian 
graduates and had to solve problems with just a sheet of paper and a pen. Things have changed in the 
last five years. Many new disciplines have been introduced, using econometric research software. 

Our main goal in teaching accounting standards is: students to be able to present information 
necessarily. Our other goal is to be able to extract data and analyze it (Fig. 1, 2). 

 
Figure 1. Data analysis in Matlab 
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Figure 2. Regression and interpolation of data in Matlab 

Sample data code for matlab 

>> NObs = height(woedata); 
X = [ones(NObs,1) woedata{:,mdl.PredictorNames}]; 
y = woedata.status; 
K = size(X,2); 
b0 = zeros(K,1); 
fcn = @(b) objfunc(b,X,y); 
Options = optimoptions('fminunc','SpecifyObjectiveGradient',true)1; 
[coeff2,fval2,exitflag2,output2,dfval2] = fminunc(fcn,b0,Options); 
Undefined function or variable 'objfunc'. 

The presented code is taken from the ready developments and examples from Matlab. Our students 
use examples to learn to work with real data. 

4 CONCLUSIONS 
Graduates can work in the financial sector of the national economy with wide opportunities for 
professional realization in the public and corporate sector of the country's financial system in the banking 
system, non-bank financial institutions, investment funds, insurance, and insurance systems, pension 
funds, tax and customs administration, the divisions of state financial control and the National Audit 
Office, the stock and commodity exchanges as well as the financial services of the enterprises. 

Our main goal in the training is the training of highly qualified specialists with established market thinking 
and the formation of knowledge and skills, professional habits, and qualities typical of a modern financial 
specialist. The training in finance and banking forms the most modern knowledge about banking, about 
the organization of the banking activity in the conditions of globalization of the banking activity. 

 
1 https://nl.mathworks.com/help/optim/ug/fminunc.html 
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Specialists acquire the ability to conduct effective fiscal and monetary policy, adequate to modern 
conditions. 
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Abstract 
The purpose of this article is to analyse the evolution of marketing curricula in Portugal comparing two 
moments in time: 2016 and 2021. In 2019 the Agency for Assessment and Accreditation of Higher 
Education (A3ES) conducted an important cycle of evaluation of marketing degrees in Portugal. This 
event was understood as the right time and opportunity to introduce major changes to the marketing 
degree curricula, and it was in this context that the relevance and timeliness of this article arouse. In 
2016, Estima & Duarte [14] surveyed and analysed all the curricular units taught in the undergraduate 
programs of marketing from 30 public and private Portuguese universities and polytechnics. The present 
paper extends that study through a longitudinal analysis. The main differences and similarities are 
presented and based on marketing curriculum literature, the authors discuss key trends (e.g. 
digitalization and analytics, marketing accountability, marketing internships) that are most impacting 
marketing curricula redesign. 

Keywords: Marketing Education, Marketing Curricula, Curriculum Design, Curriculum Development, 
Curriculum Evolution. 

1 INTRODUCTION  
In an editorial of the Australasian Marketing Journal - Transforming Marketing Education: Historical, 
Contemporary and Future Perspectives - Brennan et al [1, p. 1] underline that “marketing education is 
at an intersection where digital technologies, wide-scale social and financial disadvantage, industrial 
demands and the opening of educational systems to market dynamics are changing the practice and 
promise of higher education”. As they argue, a contemporary, relevant, and impactful marketing 
curriculum requires innovation, co-creation with all stakeholders, partnerships and a coherence between 
preaching and practice. To play the leading role in this moving forward process, the academy must 
further engage generation Z in developing the content, structure and delivery of marketing curriculum, 
balance research-led education with industry inputs and align with the expectations of professional 
bodies. Also, it is very important to make the most of the interdisciplinary nature of marketing, its potential 
influence and impact, agility and entrepreneurial spirit. 

Due to its multidisciplinary nature and the diversity of roles that marketing professionals can perform, 
the discussion around which curricular units should be included in marketing curricula is very relevant 
in the scientific literature [2]–[7]. It can even be said that it is an ongoing and always open discussion. 
Whereas some authors are more concerned about the incorporation of soft skills throughout the 
curriculum, e.g. communication, decision making or critical and design thinking, [8]–[11], others are more 
concerned with the potential of theory-based knowledge in areas like entrepreneurship education [8]–
[13], business analytics and metrics [18]–[22], sustainability [23]–[25] and many others. Generally, they 
are all concerned with bridging the gap between academia and the market [26]. 

Simultaneously, beyond these more specific approaches, some undeniable trends challenge both the 
market and the academia. Challenges like digitalization and analytics capability, marketing 
accountability and employability skills, are becoming most prominent.  

The digital age and analytics capability, not just as a formal course unit, but also as a technical approach 
to core business problems, seems to be one the most important challenges. As stated by Ferrell and 
Ferrell “new technologies, including artificial intelligence (AI), enablers of big data analysis, blockchain, 
data systems, robotics, and drones are transforming marketing” [27, p. 3]. The challenges for educators 
are huge because they need to keep up with the most recent changes, however this also constitutes a 
great opportunity to grow and incorporate new technologies in marketing education. 

Regardless of how it appears in the curriculum, the most recent literature states “that conceptual 
knowledge, technical skills, tools skills and soft skills are required to develop holistic analytics capability 
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for marketing practice” [12, p. 1], to address the new forms of customer data. However, the classical 
market research curricular unit appears to have changed just a bit and it is still excessively based on 
the classical forms of teaching. At the same time, there is an “increasing gap between market research 
as an academic subject, and the approaches to data collection and analysis used by practitioners” [13, 
p. 30] and “marketing research is often taught from a survey research perspective rather than a strong 
focus on AI and marketing analytics that will be important for success in the future” [27, p. 3]. 

In this context, the challenge is to closely follow the market evolution and the associated technology. As 
stated by Nunan and Di Domenico [13, p. 30] “as the professional world of marketing is transformed by 
new technologies, adapting market research courses to meet the needs of this world provides an 
opportunity to demonstrate the ongoing relevance and adaptability of the marketing curriculum”.  

Another prominent issue is marketing accountability and how to teach students to link marketing actions 
to financial results [29], adding curricular units that give students the capability of to analyse data and to 
produce more reliable and strong outputs [30], based on the growing relevance of marketing metrics 
[31] specially “to drive strategic marketing decisions (especially integrated marketing communication 
decisions) and offers both suggestions for how to weave more digital and social media quantitative 
analysis and critical thinking skills into our marketing courses and examples of student work using social 
media tools” [22, p. 114]. 

Equally or even more important than the previous ones, the authors emphasize the employability skills. 
These skills can be acquired by different means and projects, but the opportunity of including a curricular 
internship into the marketing curriculum seems to be one of the best ways to achieve these types of 
capabilities. The literature is unanimous in highlighting all the advantages of this experience and in 
recommending its development through the integration of students in a business environment [32]–[36]. 

Recognizing the importance of all these skills, both hard and soft, we know that it is difficult to integrate 
them all into the marketing curriculum. It is often necessary to make trade-offs, to make difficult choices 
(e.g.[37]) and to seek the best of many worlds, providing an holistic education for students and preparing 
them as well as possible for the future. 

The purpose of this article is to understand the context of the evolution of marketing curricula in Portugal. 
In 2019 the Agency for Assessment and Accreditation of Higher Education (A3ES) conducted an 
important cycle of evaluation of marketing degrees in Portugal. This agency, created by the Portuguese 
government, evaluates all cycles of studies taught at public and private universities in Portugal, 
periodically. This event was understood as the right time and opportunity to introduce major changes to 
the marketing degree curricula, and it was in this context that the relevance and timeliness of this article 
arouse. 

In 2016 a study was published by Estima & Duarte [14] that surveyed and analysed all the curricular 
units taught in the undergraduate programs of marketing from 30 public and private Portuguese 
universities and polytechnic. This paper extended the methodology proposed by Estima & Duarte [14] 
to make a longitudinal analysis focusing on and comparing two moments in time: 2016 and 2021. 
Simultaneously, the authors explore how key trends and topics – such as digitalization and analytics, 
marketing accountability, marketing internships – are impacting marketing curricula development and 
evolution. This longitudinal analysis will also allow to assess the potential gap between the literature of 
marketing education and the decisions of higher education institutions. 

2 METHODOLOGY 
In terms of methodology, this longitudinal study scrupulously replicates the methodology followed by 
Estima & Duarte [14] in a study carried out in 2016. In that study, the purpose was broader, and the aim 
was to study the gap between the competencies promoted by undergraduate education in the area of 
marketing and the labor market. In this present study, the focus is straighter: the evolution of marketing 
curricula in terms of the distribution of curricular units regarding compulsory subjects. 

The object of study for the characterization of marketing curricula in Portugal at the 1st cycle level, as 
had already been done in 2016, was found through a search on the website of the General Directorate 
of Portuguese Higher Education, of all undergraduate degrees in which the word Marketing appeared, 
regardless the type of institution (university, polytechnic, public or private). 

The following designations resulted from the search: 

- Fashion Design and Marketing 
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- Marketing Management 
- Marketing 
- Advertising and Marketing Management 
- Marketing and Business Communication 
- Marketing and International Business 
- Marketing for Tourism 
- Advertising and Marketing 
- Applied Communication: Marketing, Advertising, and Public Relations 
- Marketing and Advertising 
- Marketing, Advertising, and Public Relations. 

Applied the search parameters, the result was 34 different program degrees. 

After a content analysis of the objectives of each degree, it was found that with the word ‘marketing’ in 
the designation, there are courses that are more directed to specific area/sectors of activity than to a 
foundational training in marketing. This is the case of "Fashion Design and Marketing" and "Marketing 
for Tourism" degrees. Thus, both were removed from the sample, as decided in the original study. The 
same filter was applied to the degree of Applied Communication: Marketing, Advertising and Public 
Relations since it had already been excluded from the original study. 

It should be noted that the degrees in Communication and Arts: Creation, Production and Marketing of the 
Arts and Marketing and Advertising Management that were listed in the previous study, no longer exist. 

Five of the undergraduate programs offered are duplicated. In these cases, where the same institution 
offers the same program in different regimes (e.g. eLearning, post-work education, different cities) only 
one was analysed.  

In the end, for this paper, 26 undergraduate degrees were analysed, four less than in the previous study. 
The 26 undergraduate degrees selected were then characterized. For comparison purposes, all 
compulsory and optional course units were recorded, as well as their scientific areas and respective 
weight in ECTS.  

3 COMPARATIVE DATA ANALYSIS 
To have a concrete idea of what is being offered in terms of marketing degree programs, all course units 
in all programs, both mandatory and optional, were registered. However, for this analysis, only 
mandatory courses were considered, given that optional courses may not be offered every year, tending 
to change according to the institution’s convenience and student demand.  

The initial study, based on 30 programs, concluded that there were, in terms of formal designations, 536 
different curricular units, 381 (71.1%) appearing only once in the curricular plans, 73 (13, 6%) appearing 
twice, 32 (5.97%) appearing only in 3 programs. If the curricular units that appear up to 3 times are 
added together, a total of 486 is obtained, which makes up 90.7% of the curriculum units. 

In 2021, in the 26 programs analysed, there are 433 different curricular units, of which 318 (73.4%) 
appear only once, 52 (12%) appear twice, and 27 (6.2%) appear in 3 plans. If we add only the course 
units that appear up to 3 times, we have 91.7% (397) of the total. These numbers, which in percentage 
are higher than the previous ones, confirm an enormous dispersion of designations.  

Such scattering effect might lead to confusion and misunderstandings, among others, when students 
are comparing different programs, and when employers need to recruit a new marketing employee. This 
is an aspect that has not improved; on the contrary, there is even more dispersion. 

The results obtained in 2016 from the analysis of the most frequently offered course units (the chart only 
presents the curricular units that appeared up to 5 times in the curricula) are presented in Figure 1. From 
this analysis, the authors concluded that “there are three particular courses offered by more than 50% 
of the programs. Consumer behavior is the most frequent and therefore the most consensual course 
among all marketing programs, being offered by 21 programs, followed by international marketing and 
market research, both offered by 17 programs. Very close to 50% are services marketing, human 
resources management, and statistics, courses offered by 12 programs.” [4, p. 26]. 
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Figure 1 - Most frequent courses offered in marketing undergraduate programs in 2016 [14] 

To simplify the comparison, after preparing the database for 2021, the same analysis was performed 
and an identical chart was developed that allows a comparative evaluation of the main changes that 
occurred in these five years, guided, as already mentioned, by a cycle of A3ES assessments. The result 
is shown in Figure 2. 
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Figure 2 - Most frequent courses offered in marketing undergraduate programs in 2021 

In a comparative analysis, some issues remain identical, and others have changed significantly and may 
represent trends towards the necessary change so that the degree programs can not only prepare 
students with the most relevant competencies and skills in the area of marketing but also that they can 
meet the most pressing needs of the labor market. 

Some aspects remain relatively stable as following: 

• Consumer behavior: this unit is reinforced and continues as the most present in the curricula. Five 
years ago, it was present in 21 out of 30 (70%) and now it is present in 24 out of 26 (92.3%) 
programs; 

• Market Research, International Marketing, Statistics, Human Resources Management and 
Services Marketing, remain on the top of curricular units. 

In terms of more significant changes, results indicate the following: 

• Digital Marketing: the most noticeable difference is the appearance of this curricular unit; 
previously, it appeared in only 2 plans, now it appears in 17. Additionally, it is the first time that 
Multimedia integrates the top and Web Marketing and E-Commerce maintain their relevance; 

• Internship/Project: another interesting development is the significant increase in the number of 
degrees allowing students to have a first experience in the labor market through a curricular 
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internship. In the initial study, the importance of this curricular unit had already been addressed. 
In 2016, only half of all the undergraduate degrees had this possibility; in 2021 this number rises 
to 73,1%, with 19 programs offering this experience; 

• Communications – there is a shift from advertising communication for a more integrated marketing 
communication approach; 

• Accounting and Finance – despite their presence in 2016 the chart is clear about the increasing 
importance of units like management accounting, financial accounting and financial management; 

• Law – in 2016 it wasn’t one of the most frequent units, and now it’s gaining relevance; 
• Entrepreneurship – the curricular unit appears for the first time in the most frequent course units. 

4 CONCLUSIONS 
Based on the results obtained in the comparison between 2016 and 2021, it seems that in the last 5 
years, higher education institutions made an effort to develop their curricula and incorporate some of 
the trends discussed in the literature, and demonstrated by the the job market.  

Some changes are unequivocal: a much stronger presence of digital marketing and other related 
subjects, more programs with curricular internships, more finance and accounting courses, and a much 
stronger presence of integrated marketing communications. 

Regarding digital marketing, the radical change observed is in line with the latest trends in both literature 
and the market and illustrates the necessary shift in plans that are now much more oriented towards a 
digitalization of marketing work [39], [40]. This digital orientation is reinforced with the additional 
presence of curricular units like multimedia and web marketing and e-commerce subjects. This scenario 
demonstrates both the need to provide students with technical skills, and the alignment with a more 
digital modus operandi in the business world.  

The digital age also creates new challenges for professionals, namely a greater profusion of channels, 
both for distribution and communication. The presence of more units in marketing communication, and 
specifically in integrated marketing communications, provides a clear response to these challenges. 
With stronger skills in this area, the degree programs seek to develop the student’s ability to evaluate 
different (new) channels and to develop adapted content, without losing coherence. 

The significant increasing in the unit of Curricular Internship is paradigmatic, confirming what has been 
reinforced in the literature (e.g. [15]–[18]). The aim is to complement academic training through guided 
integration in a real-world setting; additionally, the objective is the development of soft skills, networking, 
and employability skills, already widely documented in the literature. 

Another important evidence is the strengthening of accounting and finance units, as well as Law, which 
is closely related with the development of marketing metrics and marketing accountability. We can 
assume that this is, to some extent, a response to concerns that have been documented over the years 
[29], [30], [42] regarding the perception of these professionals as “unaccountable, untouchable, slippery 
and expensive” [42, p. 557]. 

By following the methodology of 2016, the logic was to scrupulously follow the steps taken in the first 
study. However, this methodological approach doesn’t capture the whole complexity of curriculum 
design. For example, keeping the Consumer Behaviour course unit as the most taught subject doesn't 
mean that it hasn't undergone a great evolution. The most likely is that this unit is evolving with new 
contents and methodologies. The authors are certain that, despite terminologies and semantics, the 
learning approach is completely different. However, before making final conclusions, it would be 
necessary to expand the methodology and develop a more fine-grained analysis of curricular units’ 
content and context. 

Redesigning and developing a curriculum will always be a process of choices [37], which are based on 
many criteria and limitations. To sustain more concrete conclusions about these choices would require 
a deeper study, namely by interviewing the protagonists of curricular changes and understanding the 
philosophy behind them. 

Finally, as future research, it would be relevant to study these curriculum decisions and the criteria 
behind them. In particular, it would be important to understand the choice of creating new curricular units 
versus the decision to incorporate new subjects into more classical curriculum. The proliferation of 
curricular units that continues to be observed in this study can also suggest the diversity of competencies 
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that make up the profile of a marketing professional. However, this proliferation, instead of representing 
more competencies acquired, can mislead students, employers, and all stakeholders, increasing, 
instead of reducing, the university/society gap. 
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Abstract 
Teaching sales strategies and techniques have two fundamental dimensions, one linked to the 
theoretical component of negotiation and communication, and another dimension, more practical, that 
addresses skills such as resilience, active listening, trust, conflict management, teamwork, cooperation, 
and creative problem-solving. As these competencies are so important, particularly in the field of sales 
and marketing, it is essential to develop methodologies that allow students to develop these skills 
holistically and creatively. This article shares a pedagogical practice based on theatre-based learning 
implemented in a curricular unit - Sales Theatre - with minimal theoretical content and a very flexible 
and open syllabus. The purpose is to create a simulated environment that works as a true laboratory of 
emotions and self-discovery, free of judgments, constraints, and market risks. The evaluation conducted 
over the past five years with students demonstrates the potential impact of this innovative methodology 
on their competencies. Based on empirical evidence, the authors discuss key advantages and 
challenges of drama and theatre-based pedagogy on sales and marketing education, suggesting ways 
of improvement and consolidation. 

Keywords: Sales Education, Marketing Education, Theatre-Based Learning. 

1 INTRODUCTION 
One of the most debated issues between companies and universities is the capacity of academic 
programs to provide students with the necessary professional and transversal/soft skills. Universities 
are often accused of having too much marketing and sales knowledge to offer [1], but not being able to 
look out and give employers what they need in terms of student training. The criticism is that universities 
always end up providing more analytical and strategic perspectives, failing to transfer the key and 
transversal skills for high-performance professionals [2], [3]. Simultaneously, employers report great 
difficulties in the recruitment process, especially in terms of soft skills (rather than technical skills).  

In what concerns sales education, there are relevant similarities between selling and teaching. As put 
by Wallfisch and Wallfisch [4] “educators can learn more about the fundamentals of their work from 
business, with selling-buying and teaching-learning posited as equivalent transactions” (p. 51). Similarly, 
Rippé et al [5] demonstrate the natural integration between teaching and selling, unveiling the sales 
process as a pedagogical tool. By viewing the teaching interaction as a sales situation, the authors 
suggest “professors can help students realize their need for learning just as a salesperson helps a 
prospect realize a need for a product or service” (p. 284). 

Fogel et al [6] critically examine the specific characteristics of sales courses through a confrontation 
between the old and the new school. The new, contemporary, sales school recognizes that “critical 
thinking, analytical skills, and the ability to negotiate have become more important than an outgoing 
personality” (p. 97). The fact that sales representatives learn by doing, sales programs tend to integrate 
personal coaching, video training laboratories, selling competitions and, most fundamentally, powerful 
partnerships with industry. They argue that, besides financial support, industry partners are crucial for 
input to the curriculum, executive appearances in classes, internship commitments, student mentoring 
and employability. The authors are familiar with the criticism of Corporatist Science but, in the case of 
sales education, they “have no fear that a corporate-university-industrial complex will arise” (p. 99). 

The debate on university-industry collaboration and partnerships is forcing the change of teaching 
paradigms and the incorporation of new methodologies. Some of the proposed methodologies in the 
literature [6]–[9] include experiential learning, action learning, situated learning, marketing simulations, 
creative problem-solving methods, student-centred learning and methodologies based on challenges 
[10]. Through a review of sales education literature, Cummins et al [12] identify experiential learning as 
one of the most prominent topics. More recently, Brennan et al [11] underline the potential contribution 
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of experiential and active learning for a better intersection between marketing education and the 
marketing profession. Experiential learning is a participatory methodology, a deep approach to learning, 
a learning by doing logic, through an open-ended environment, that relates new with previous learning, 
combines direct experience with reflection, critical thinking, problem-solving skills, and interpersonal 
skills. Building from the work of foundational scholars, Kolb and Kolb [12] examine the latest thinking 
about the core concepts of Experiential Learning Theory—the learning cycle, learning style, and learning 
space. However, and despite the great potential of experiential learning in marketing education, Brennan 
et al [11] emphasize that literature on the contribution of experiential learning to the overall assessment 
of marketing units is still limited. Similarly, and despite increasing, the literature on the potential of 
learning through drama, role play and educational drama in business, marketing and sales education 
still lack deepness and expansion.  

Boggs et al [13] explain how interactive drama increases student engagement and their ability to explore 
complex issues in management. Bannò and D´Allura [14] examine the use of arts in teaching, 
specifically the art of theatre, to provide the development of relational, cognitive, emotional, and 
managerial soft skills. El Enany [15] developed innovative ways both to teach and assess business 
students through drama-based pedagogy. Dobson and Walmsley [16] discuss business and enterprise 
education through the lens of theatre and the creative arts providing new pathways towards 
interdisciplinarity. Their central argument is that theatre and creative arts can help to explore key themes 
of authenticity, risk-taking and productive failure. De Villiers and Botes [17] explore the benefits and 
challenges of experiential learning and educational drama for business students. Through a quantitative 
study, and to complement prior qualitative studies, Brennan and Pearce [18] found that educational 
drama is regarded as a highly effective form of marketing learning by all demographic groups and, in 
particular, by students who have prior full-time work experience. In what concerns the role of drama in 
sales training, it is also important to identify the natural connection between sales, drama and role-
playing. As put by Robinson [21, p. 34] “unlike other training tools, such as manuals or classroom 
lectures, role-playing is active. And because of the activity, involvement, and peer pressure people feel 
in the “drama,” the learning rate is high”. 

This research examines a pedagogical practice based on theatre-based learning implemented in a 
curricular unit - Sales Theatre - created within the scope of the Sales and Marketing Management Higher 
Professional Education Course, at the University of Aveiro1. This type of education and training has a 
deliberate professional nature and a strong market orientation. This specific course was created in 2015 
to provide an opportunity for a faster integration into the job market. 

2 SALES THEATER COURSE UNIT 
The Sales Theatre course is designed around a very clear rationale - more than just teaching the 
theoretical content, this unit makes use of the learning acquired through the Units of Negotiation and 
Sales Techniques, Salesforce, and Human Behavior in Organizations. The main purpose is the 
development of students with a special focus on soft skills and the strategy is to apply Drama and Role 
Play as an effective behavioural training technique for negotiation and sales, performing simulations of 
negotiation, sales, and customer service, and developing creative techniques in a simulated 
environment, free of judgments, constraints, and market risks. Ideally, Sales Theatre should work as a 
true laboratory of emotions and self-discovery. 

2.1 Syllabus – Key Contents 
As content, the course is structured around five key points: 

1 Profile of negotiation and sales professionals. 
2 The professional and the different market sectors. 
3 Role-play development: 

o Customer relationship: different types of customers; simulation of pre-sales, sales and post 
scenarios sales and customer relationship; the sales interview; service simulation (face-to-
face and telephone) and development of communication strategies. 

o The management of the company's internal relations: simulation of planning meetings and 
sales evaluation; brainstorming and conflict situations. 

 
1 More information about these courses: https://www.dges.gov.pt/en/pagina/higher-professional-education?plid=1531  
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4 Simulations in the English language. 
5 Observation, filming/recording, visualization, self and hetero-evaluation and systematic feedback 

and adjustments. 

What makes this syllabus truly original is that it provides an open and flexible guide, rather than a strict 
script. As mentioned, building from the skills, tools and terminology acquired through other course units, 
the teacher has the freedom and the responsibility of adapting and making deliberate choices that are 
most suitable to the specific characteristics of each class.  

2.2 Learning Methodology  
The methodology combines the discussion of case studies (well-known companies/brands), simulations, 
role-play, and problem-solving activities. Challenges and problems are designed upon theatralization, 
role play, recording and visualization to allow critical (self and hetero) assessment, reflection, and 
pathways for improvement. 

Furthermore, the course includes the participation and involvement of guests/executives who challenge 
students to provide alternative solutions to real-life problems through resilience, active listening, trust, 
conflict management, teamwork, cooperation, and creative problem-solving. Students´ choices and 
decisions are then presented in the context of an individual pitch to those same guests/executives, 
creating an opportunity for real-time feedback. In addition, there are three sessions throughout the 
semester - designated as Open Classes, extended to the entire community - with the participation of 
experts and experienced professionals. These sessions promote knowledge sharing, networking, 
expanding students´ minds and broadening their thinking and worldviews. Another very relevant activity 
is the organization of a debate on a polarizing and controversial topic through which students are 
expected to develop argumentation and counter-argumentation skills, listening and communication 
skills, conflict management and the ability to reconcile different stands.  

The design and implementation of this pedagogical strategy are also challenging for teachers who are 
expected to play and combine different roles - facilitator, expert, evaluator, coach – and resolve 
fundamental dilemmas – should they focus on the learner’s experience or on subject matter 
requirements? Should they focus on effective performance or on deep understanding and meaning? 
[12]. Without a doubt, the effectiveness of this methodology must be well aligned with teachers 
´educational philosophy and their personal teaching style.  

2.3 Assessment and Results  
To evaluate students´ perceptions about the impact of this learning methodology on their progression 
and development, a short survey was conducted for the universe of 111 enrolled students in the Sales 
Theatre course over the last five years. Overall, results suggest that students do perceive a major 
increase and improvement in their skills. 

More specifically, students were asked to comment, among others, on the importance of the following 
aspects: visualization and competence improvement; self-confidence; assertiveness and objectivity; 
negotiation skills; autonomy; proactivity; customer orientation; organization and self-discipline; problem 
and case solving exercises in the classroom. A scale from 1 to 7 was used, where 1 means 'very little 
important' and 7 means 'absolutely essential' 

According to the results, students highlight the following: 

- Visualization and the possibility of improving their performance (6.50);  
- Autonomy and problem-solving exercises in class (6.81);  
- Organization and self-discipline (6.83);  
- Proactivity (6.59). 

All other aspects were rated above 5.5. It is also noteworthy that 70% of students would not change 
anything in the course and 99% claim that the contribution of this unit is extremely or very important for 
their professional future. 
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3 DISCUSSION AND CONCLUSIONS  
The present research contributes to the literature on the potential of experiential learning through drama, 
role play and educational drama in sales education. Through an examination of a peculiar course unit, 
this study demonstrates its effectiveness in enhancing students’ metacognitive, relational, and emotional 
abilities, their ability to participate in lively discussions, their capacity to apply knowledge to real-life 
situations and to become self-directed learners. 

This article confirms the natural similarity between teaching and selling and addresses the sales process 
as a pedagogical tool. It also aligns with the “New School” of Sales and its learning by doing logic [6]. 

The freedom, openness and flexibility of the Sales Theatre course presented in this paper makes it 
original but also challenging. One of the risks is confusing the means with the ends. Working without a 
safety net requires that teachers have a very clear purpose and learning objectives and a very clear 
sense of potential choices. Further, as suggested by Kolb and Kolb [12], it is challenging to balance 
different roles and to establish the right alignment between those roles, personal teaching style and 
educational philosophy. 

Considering the literature on the effectiveness of educational drama [20], future research and 
assessment might further explore the influence of previous work experience of students on learning, 
their maturity, and academic paths. 

Despite the success that the course has been demonstrating, changes have been introduced through a 
logic of refinement and enhancement. One of the new activities is the introduction of a self-improvement 
plan, right after the first formal evaluation moment. After discussion with the teacher, feedback and 
refinement, this plan serves as a basis for a more customized assessment scale, allowing, at the same 
time, a self-regulated learning process. In line with this logic, and to allow students to express and make 
sense of what and how they learn, other ways and methods, such as reflective journals, should be 
considered [13]. As underlined by Kolb and Kolb [12] experiential learning is built around the dialectics 
of action/reflection and experience/abstraction, and it is essential that teachers always bear this in mind. 

Finally, to make the most of its transdisciplinary nature, this course unit might refine the articulation with 
the other program units. This dialogue will allow that relevant technical problems/challenges are 
addressed through innovative and more holistic ways. Additionally, it will help crafting a consolidated 
education philosophy to the Sales and Marketing Management Higher Professional Education Course, 
reinforcing its identity and positioning. 
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THE APPLICABILITY OF MINORITY ONOMASTIC RESEARCH IN 
UNIVERSITY EDUCATION 

J. Bauko 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The paper deals with the close connection between research and education; namely, it examines the 
applicability of minority onomastic research in university education. The minority name use research 
focuses on the peculiarities of name-giving and so-called name-bearing of national minorities and ethnic 
groups. The author reviews the published works of the former and current lecturers and students of the 
Institute of Hungarian Linguistics and Literary Science (Faculty of Central European Studies) at 
Constantine the Philosopher University in Nitra on minority-related onomastic research. Furthermore, it 
deals with applying the results of minority onomastic research in university education, the ways of 
university students´ involvement in onomastic research, and the types of interdisciplinary relationships 
coming to the fore in lessons. Finally, the paper covers the peculiarities of the correlation system of 
minority name use, bilingualism and name use, and an indication of local, regional and ethnic identities 
by proper names. 

Keywords: minority onomastic research, university education, onomastics, proper name. 

1 MINORITY ONOMASTIC RESEARCH AT THE HUNGARIAN INSTITUTE IN NITRA 
The Institute of Hungarian Linguistics and Literary Science at the Faculty of Central European Studies 
of Constantine the Philosopher University in Nitra has played an essential role in the minority-related 
onomastic research in Slovakia in the past and the present. The research mainly focuses on the 
peculiarities of name usage in the Hungarian minority living in Slovakia and the effect of the Hungarian-
Slovak bilingual environment on name usage. The largest single minority group in Slovakia are the 
Hungarians: in 2011, 8.5% of the whole population, 458,467 people declared themselves to be of 
Hungarian nationality, while 9.4% or 508,714 people proclaimed that Hungarian was their mother 
tongue. Approximately 3/4 of the Slovakia Hungarian minority live in localities in Slovakia, where they 
make up the majority of the local population. Due to historical changes, the settlements inhabited by 
Hungarians in Slovakia belonged to several countries during the 20th century (Austro-Hungarian 
Monarchy: until 1918; Czechoslovakia: 1918–1939, 1945–1993; Hungary: 1939–1945; Slovakia: since 
1993). The social changes also affected the registration of personal names and the official use of place 
names. 

In the following, we will select from the onomastic research publications written by former and current 
lecturers and students of the Hungarian Institute in Nitra (a review of all published works would go 
beyond the scope of this study), taking into account the name types. 

The researchers also examined official names (first and last names) and unofficial names (nickname 
and byname) in exploring personal names. 

Ferenc Vörös [1, 2], who deals in detail with official surnames and first names, examines the personal 
names of four Slovak settlements (Balony, Diósförgepatony, Kiscétény, Nagycétény) based on the state 
registers of 1896–1999. He also characterises the historical turning points and political eras in the 20th 
century, which influenced the life and name use of the Hungarians living in (Czecho) Slovakia, and 
reviews the laws and naming laws affecting minorities. It describes the history of personal name 
research conducted in the area inhabited by Hungarians in Slovakia. In the book “Családnévkutatások 
Szlovákiában” [Research on surnames in Slovakia], the surname corpus is meticulously analysed 
according to fourteen aspects (temporal, geographical, ethnic, dialectological, social, religious and 
denominational, etymological, onomastic, name frequency, naming motive, semantic, word types, 
morphological, linguistic means of expression). He examined the first name corpus of the settlements 
in his two-volume monograph entitled “Nyelvek és kultúrák vonzásában. Személynevek a magyar 
nyelvterület északi pereméről” [Attracting Languages and Cultures. Personal names from the northern 
edge of the Hungarian language area]. He presents the male and female first names occurring in the 
given period for each settlement and shows the percentage distribution of the most common names by 
each generation (fathers/sons, mothers/daughters) in charts. He reviews the changes in the fashion of 
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each first name over time. He uses the so-called calendar method, examining which holy feast may 
have influenced naming. He points to the proportion of name inheritances in each era and touches on 
the relationships between denominational affiliation and name use. He also discusses the linguistic 
structure of first names, the method of inscription in the registry, autograph signatures, the inheritance 
of names from ancestors, the re-registration of the name of a deceased child, multiple first names, and 
the naming of twins. 

The peculiarities of unofficial bynames, mainly used in oral communication, and the research of 
Hungarian bynames in Slovakia are summarised in the book of Ján Bauko [3] “Ragadványnév-
vizsgálatok kétnyelvű környezetben [Studies of nicknames in a bilingual environment]”. The aim of his 
research is primarily to examine the use of nicknames by Slovakia Hungarians. He collected the 
onomastic corpus in four settlements inhabited by Hungarians in Slovakia (Búcs, Dunamocs, Hetény, 
Izsa). The Hungarian-Slovak bilingual environment influences bynames’ stock and their linguistic quality; 
therefore, it also examines the contact phenomena found in the onomastic corpus. He also analyses the 
byname-giving habits of adults and students and the diachronic and synchronous onomastic corpus. He 
examines the written bynames found in written sources, the motives for giving bynames used in live 
language, the sociolinguistic, dialectological, etymological, onomastic, word typological, morphological 
and stylistic features found in the onomastic corpus. He compares the onomastic corpus of adults and 
students and points out the differences between the nicknames of the two age groups, the different 
name-giving and name-using features. The proportion of names from each language also indicates the 
linguistic affiliation of the community. The ethnic distribution of the settlement population influences the 
nicknames´ linguistic origin; usually, the vast majority of the nicknames come from the language of the 
dominant nationality. 

Anna Sándor [4] and Károly Presinszky [5] wrote about the connections between the minority personal 
names use and dialects. Proper names are also used in the live language, in oral communication, in the 
regional language version, so the dialectal elements are naturally incorporated into the names´ structure 
by the mother tongue dialect. 

The researchers most often examined the individual settlements’ interior and exterior place names 
among the toponym types. 

Together with one of her students, Ildikó Horváth, Ilona Telekiné Nagy published the book “Csilizköz 
földrajzi nevei [Geographical Names of Csilizköz]”, in which the authors [6] analyse the historical and 
current toponym corpus of seven villages (Balony, Csiliznyárad, Csilizpatas, Csilizradvány, Kulcsod, 
Medve, Szap). At the Hungarian Department in Nitra, Ilona Telekiné Nagy (together with her husband, 
Tibor Teleki) managed the collection of place names in the Hungarian-inhabited territory of Slovakia 
from the 1960s. Under her leadership, several (more than a hundred) diploma theses were written 
dealing with geographical names. 

In his monograph “Zoboralja földrajzi nevei a történeti térképek tükrében [Geographical Names of 
Zoboralja in the Mirror of Historical Maps]” [7], Tamás Török examined the place names found on 19th 
and 20th century cadastral maps from an onomastic point of view. A total of 873 name variants of 547 
localisation points were analysed. In addition, the author deals with the orthography and marking 
features of the geographical names of the region, compares the Hungarian–Slovak toponym pairs based 
on the motif of translation and name-giving. 

Gizella Szabómihály [8] deals with standardisation, codification, name policy and name planning of 
Hungarian place names in Slovakia. According to the Law of the Slovak National Council No. 191/1994 
Coll. on the denomination of communities in the language of national minorities (and Ordinance of the 
Government of the Slovak Republic No. 221/1999 Coll.), place name signs (road signs) of settlements 
populated by minorities may include the name of the settlement in the minority language, in addition to 
the Slovak variant, if the minority constitutes at least 20% of the local population. 

László Angyal [9] dealt with the place names of the former Nógrád County in his book „A régi Nógrád 
vármegye településneveinek nyelvészeti vizsgálata [Linguistic study of the settlement names of the old 
Nógrád County]”. He touched upon questions related to the translation of Hungarian-Slovak place name 
pairs. In the functional-semantic analysis, he described the naming motives that played a role in the 
formation of the name. In the etymological database of settlement names and their scientific name, one 
can also read the explanation of folk etymology living on the people’s lips in several name entries. 

In addition to publications on personal and place names, we rarely encounter the processing of other 
types of names (e.g. animal names, institution names). 
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In his book “Society and name use”, Ján Bauko [10] summarised Hungarian onomastic researches in 
Slovakia. The book’s objective is to introduce the Hungarian-related onomastic researches in Slovakia, 
relations between society and name usage, contact phenomena originating from the connection of the 
Hungarian and the Slovak language in the field of proper names. The publication´s ten chapters are 
thematically interrelated, discussing the subject of society and the proper names usage, the name use 
of the Slovakia Hungarians, the influence of the Hungarian-Slovak bilingual environment on proper 
names from various perspectives. They also deal with scholarship history and onomastic terminology. 
The first chapter points out the place of onomastics in the system of linguistics and co-sciences and 
gives a brief overview of the research fields of socio-onomastics focusing on the relations between 
society and name use. The second chapter introduces the history of the onomastic researches in 
Slovakia (both the Slovak and the Slovakia Hungarian), delineating the tasks of the Slovakia Hungarian 
name study and accentuating the justification of onomastics in the philological oriented university 
education. The third chapter compares the Hungarian and Slovak (Slavic) onomastic terminology. The 
next chapter deals with the peculiarities of the minority name policy in Slovakia following the political 
regime change. It also describes the Minority Name Laws in Slovakia influencing the official name use 
of persons, places, and institutions. Focusing on proper name standardising and mother tongue name 
planning in Slovakia, the fifth chapter introduces the Hungarian-Slovak dictionary of first names in 
preparation, which will guide mother tongue name planning to register the personal names of Slovakia 
Hungarians in their mother tongue. In the following chapter, the author presents the proper name´s 
identity-making function. Proper names can function as ethnic symbols; they may designate an 
individual´s or community´s ethnicity. This chapter deals with the attitudes of the university students in 
Nitra towards proper names. In the seventh chapter, the author discusses the change of first name 
fashion in Slovakia, touching upon the name-giving, -bearing, and -using characteristics of the 
Hungarian-Slovak bilingual environment. Chapter eight reviews contact phenomena in the use of 
personal names of the Slovakia Hungarians. The “Bilingualism and Name Semiotic Landscape” section 
examines the name semiotic landscape of the Hungarian-inhabited settlements of Slovakia, the visual 
aspect of personal, place, and institutional name use. The tenth chapter analyses the Hungarian and 
Slovak mountain names pairs in the High Tatras from a bilingualism and translation point of view. 

2 TEACHING THE RESULTS OF MINORITY ONOMASTIC RESEARCH 
The close connection between research and education plays a vital role in higher education [11]. There 
is a 60-year tradition of teaching the results of minority onomastic research at the Institute of Hungarian 
Linguistics and Literary Science of Constantine the Philosopher University in Nitra. Students can enrol 
in the onomastics course within their study program. Most of our university students studying Hungarian 
language and literature attending the course are of Hungarian nationality, and their mother tongue is 
also Hungarian. They usually attended a Hungarian-language primary and secondary school in Slovakia 
before starting their university studies.  

In the 21st century, the interdisciplinary education of onomastics comes to the fore at the Hungarian 
Institute in Nitra, while in the lessons, we emphasise the interrelated nature of disciplines [12, 13, 14, 
15]. We also analyse proper names from a linguistic, sociological, semiotic, translational, historical, 
ethnographic, geographical, and legal point of view. As proper names are witnesses to history, their 
study can provide a wealth of information about a community’s past and present life, small or large. 
Although in the lessons, we mainly discuss the name use of the Hungarian minority living in Slovakia in 
more detail, we point out the impact of the bilingual environment on name use. 

Ján Bauko [16] published his university note “Introduction to Socio-onomastics”, especially for university 
students attending the onomastics course. The publication aims to present the relationship between 
society and the use of names. The section “General information” describes the place of onomastics in 
the system of sciences, the concept and functions of proper names, the connections between the proper 
name and the common name, the methods and sources of onomastic research, the system of proper 
names, and the main types of names. The second chapter reviews the research areas of socio-
onomastics, which include name policy, name planning, minority name use, name change, name 
contactology, name fashion, onomastics, examining the connections between name use and age, 
gender, denominations, social strata, groups.   

University students engage in onomastic research, collecting and analysing different types of proper 
names at their home settlements. The research aims at exploring the peculiarities of the use of minority 
names. Onomastic publications written by faculty members serve as a good example, guiding university 
students in their research. In the last two decades, about 200 students of the Hungarian Institute in Nitra 
have written and defended a diploma theses on onomastics in the state exam. The following topics are 
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covered: use of minority names in Slovakia; contrastive study of Hungarian-Slovak name pairs; 
bilingualism and the use of names by Hungarians in Slovakia; examination of personal, place and 
institution names in Hungarian settlements in Slovakia; contact phenomena in the use of proper names; 
name semiotic landscape in a bilingual environment; Slovak minority name laws in practice, name and 
translation. Some students also present their minority onomastic research results at scientific 
conferences and publish them in conference volumes.  

3 CHARACTERISTICS OF MINORITY NAME USE 
The research of minority name use focuses on the name-giving and –bearing peculiarities of national 
minorities and ethnic groups, which differ from the state language. In a bilingual community, an individual 
acquires the proper names of two (or more) languages, using them in a known form in one or the other 
language, depending on the language of communication. In addition to their identifying and 
differentiating function, proper names have an identity-marking role, as they also refer to the ethnic 
identity of the individual or community in the minority environment. 

The bilingual environment affects name usage, and as a result of the contact and interaction of the state 
language and the minority language, contact phenomena appear in the proper name corpus. As a result, 
the name treasure of a bilingual individual/community contains proper names derived from different 
languages, the individual name elements may be mixed, and hybrid noun forms may be formed. 

Bilingualism may result in dual, bilingual name usage. The name-bearing and name usage refer to the 
similarities within ethnic groups and the differences between them. In a bilingual environment, identities 
and differences in the majority and minority name use can also be observed. The less the minority 
speakers are forced to use the state language, the more their name use is mother tongue dominant. 
One of the tasks of onomastic research is to explore the differences, similarities and contact effects 
observed in the minority-majority name use. 

The mental lexicon of bilingual name users contains the treasures of names of two (or more) languages. 
The activation, selection, and use of proper names in this or that language depend on the social 
environment, formal or informal communication situation, partners, and pragmatic factors. The 
individual´s bilingualism causes the dual use of personal names associated with respective languages 
and the bilingual use of place and institution names. 

The name policy also regulates the use of minority names, and the laws of each state influence how 
official names are registered and used. In addition, the naming laws affect the naming rights/language 
rights of the minorities living in the given country, the possibility of using proper names in the minority 
language. Name rights mainly regulate the registration of official personal names in the register and the 
usage of place and institution names in the formal scene. 

At the Hungarian Institute in Nitra, the characteristics of the use of proper names by Slovakia Hungarians 
are discussed separately within the minority name usage in the lessons. The Slovak-Hungarian bilingual 
environment also influences language and name use [17, 18, 19]. Most Hungarians in Slovakia are 
Hungarian-dominant bilinguals (their Hungarian language skills are better than Slovak). The less they 
are forced to use the other language, the more their bilingualism and name usage are dominant in their 
mother tongue. The bilingual use of surnames and first names and the bilingual use of place and 
institution names results from the bilingualism of Hungarians in Slovakia. The use of the Hungarian 
dominant name is primarily related to the unofficial oral and written language scene. The majority of 
Hungarians in Slovakia live in settlements where they make up the majority of the local population (in 
some places more than 90%); they use the Hungarian language more often in everyday life; therefore, 
their use of names is also Hungarian-dominant. In the official written administration, Slovakia 
Hungarians’ language and name use are Slovak-dominant, and name users adapt to the state (majority) 
language name patterns. The registration of personal names in the mother tongue (Hungarian) form 
increases among Hungarians in Slovakia. 

4 CONCLUSIONS 
The study discusses the applicability of minority onomastic research in university education. It 
emphasises the close connection between research and education, the results of science can be utilised 
in education, and innovative education is inconceivable without new scientific knowledge. 
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The author describes a selection of onomastic writings by former and current lecturers and students of 
the Institute of Hungarian Linguistics and Literary Science of Constantine the Philosopher University in 
Nitra; due to lengthy reasons, the author could not undertake to review all publications. 

The minority-related onomastic research of the Hungarian Institute in Nitra is also presented in 
education. The interdisciplinary approach comes to the fore in the lessons. University students are 
actively involved in minority onomastic research, exploring the peculiarities of name use of ethnic groups 
in their seminar works and diploma theses. Some students also present the results of their scientific 
research in conference volumes. 

The study covers the peculiarities of minority name use and the connections between bilingualism and 
name use. Bilingual name users activate proper names from one language or another, selecting them 
according to the formal or informal communication situation and the partners, depending on social and 
pragmatic factors. The bilingualism of the individual causes the dual use of personal names associated 
with respective languages and the bilingual use of place and institution names. The laws of each state 
also regulate the manner and use of minority names. 

The author emphasises the importance of researching and educating proper names, as names are 
markers of local, regional and ethnic identity, part of the cultural heritage. 
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RESEARCH AND TEACHING OF THE BILINGUAL ONYMIC 
LANDSCAPE AT THE HUNGARIAN INSTITUTE OF CONSTANTINE 

THE PHILOSOPHER UNIVERSITY IN NITRA  

J. Bauko 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
One of the linguistic research fields at the Hungarian Institute of the University of Nitra is the bilingual 
onymic landscape, the visual representation of proper names in the Hungarian-inhabited settlements of 
Southern Slovakia. The onymic landscape that is part of the linguistic landscape consists of proper 
names on nameplates, inscriptions in public spaces, and other surfaces (e.g., walls, tombstones, 
posters, billboards) and extra-lingual signs (e.g., logo, photograph, drawing, sculpture) referring to and 
accompanying names. The paper examines the factors influencing the visual representation of proper 
names in public spaces, the languages (state language, minority language, and other foreign languages) 
in which proper names appear in a bilingual environment. University education also presents the results 
of name semiotic research. The author points out that university students like to get involved in the name 
semiotic landscape research; they take photographs of the linguistic landscape at their place of birth 
and analyse and present the results of their research in seminar papers and final thesis. 

Keywords: bilingualism, name semiotic landscape, university education, the Hungarian Institute of the 
University of Nitra. 

1 DEFINITION OF THE NAME SEMIOTIC LANDSCAPE TERM 
The description of the linguistic landscape is a new, dynamically developing field of sociolinguistics that 
also affects the use of names in inscriptions. The onymic landscape is an integral part of the linguistic 
landscape. Definitions explaining the concept of the linguistic landscape also include proper names. 
According to Landry and Bourhis, the linguistic landscape of a given area, region, or urban 
agglomeration is provided by official road signs, billboards, street names, place names, commercial unit 
signs, and official government building signs [1]. This definition includes the official place and institution 
names that appear on nameplates among the proper name types. However, the name-semiotic 
landscape also includes personal names and other names, unofficial proper names, and extra-lingual 
(non-linguistic) signs. Non-verbal signs referring to proper names are often related to the meaning of 
the given name (this can be observed, for example, in the case of visual representation of business 
names). 

Many researchers have reinterpreted the concept of the linguistic landscape since the study written by 
Landry and Bourhis. According to Erika-Mária Tódor, the linguistic landscape manifests a form of 
linguistic behaviour observed in a given time and space, in a given political and socio-cultural context, 
as a written and visual multimodal discourse [2]. According to István Csernicskó, the research includes 
the examination of additional elements, such as photos, documents, business cards or the labelling of 
products, as well as the symbols appearing in clothing, nutrition, music and architecture that shape the 
linguistic landscape through the people living in a given public space [3]. 

The research of the onymic landscape is interdisciplinary, drawing on the results of linguistics, semiotics, 
ethnography, history, law, geography, translation studies, psychology and onomastics. The fieldwork is 
a vital part of the name semiotic landscape research; to document the linguistic data, the researchers 
take photographs of the nameplates or other surfaces containing the proper names and the extra-lingual 
signs referring to the names. Regarding the “camera” collection method, Blommaert writes that 
sociolinguists do not travel the world now only with notebooks and Dictaphones; they also carry a digital 
camera to capture snapshots of what has since become known as a linguistic landscape [4]. Therefore, 
it is worthwhile to include in the analysis if there are other markings (e.g. flags, portraits, product 
representations) on a nameplate or other surface, as well as to take into account the spatiality, 
placement, colour, size and other characteristics of the inscriptions [5, 6].  

Based on the above, the concept of onymic landscape can be defined as follows. The name semiotic 
landscape consists of proper names on nameplates, inscriptions in public spaces, other surfaces (e.g. 
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walls, tombstones, posters, billboards), and extra-lingual signs (e.g., logo, photograph, drawing, 
sculpture) referring to and accompanying names. Thus, the onymic landscape is a visual representation 
of proper names in public space. 

2 RESEARCH OF THE BILINGUAL NAME SEMIOTIC LANDSCAPE AT THE 
HUNGARIAN INSTITUTE OF CONSTANTINE THE PHILOSOPHER 
UNIVERSITY IN NITRA 

The international literature dealing with the linguistic landscape studied in multilingual language areas 
is plenty [7, 8, 9, 10, 11]. Moreover, most publications dealing with linguistic landscape also touch upon 
name semiotic landscape and the visual proper name usage. 

In the last decade, one of the fields of the linguistic research at the Hungarian Institute of the University 
of Nitra is the study of the bilingual linguistic and onymic landscape, the research of the visual 
representation of proper names in Hungarian-inhabited settlements of Southern Slovakia. There are 
about 540 settlements in Slovakia, where the Hungarians exceed 15% of the local population.  About 
3/4 of the Slovakia Hungarians live in Southern Slovakia settlements, making up most of the local 
population. The largest single minority group in Slovakia are the Hungarians: in 2011, 8.5% of the whole 
population, 458,467 people declared to be of Hungarian nationality. 

The lecturers and students of the Hungarian Institute of the University of Nitra also published on the 
bilingual onymic landscape.  

In several publications, Ján Bauko [12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24] discussed the 
peculiarities of the name semiotic landscape of Hungarian settlements in Southern Slovakia, the 
relationships between bilingual onymic landscape and the ethnic identity, the impact of minority laws 
and other factors on visual name use and extra-lingual signs referring to proper names.  

Some authors presented the onymic landscape of towns: while Ján Bauko [25] explored the 
particularities of the visual proper name usage appearing on the inscriptions in Komárom, László Angyal 
[26, 27] did the same in Rimaszombat and Fülek, and Judit Pokstaller [28] in Somorja. Studies have 
also been carried out on the onymic landscape of smaller villages: László Angyal [29] conducted relevant 
research in Béna and Csilla Csobády [30] in Jablonca and Szilice. 

Gizella Szabómihány [31] addressed the topic in her study titled Languages and actors in the linguistic 
landscape in the Slovak-Hungarian ethnically diverse area in Slovakia [31]. She used empirical data 
from BA, and MA theses defended in 2015–2020 at the Hungarian Institute of the University of Nitra. 
Her study includes field research, mapping the linguistic landscape of 82 settlements where the 
Hungarians make up at least 20% of the population. Its outcomes show Slovak as the most frequent 
language occurring on at least 80% of all types of analysed signs with texts (inscriptions of state and 
municipal authorities, commercial and private signs). The Hungarian language was the second most 
frequent language with 25–55% of usage. The research also found that the highest number of bilingual 
Slovak-Hungarian signs are in the Southwest of Slovakia, where there is the most significant 
concentration of the Hungarian minority, and they often form the local majority. These bilingual Slovak-
Hungarian signs also show the preference of the Slovak language in terms of information content. It 
turned out that municipal authorities and the commercial sphere have the most significant impact on 
forming the linguistic landscape. 

In his study, Károly Presinszky [32] presents the informants’ views on visual language usage in Slovakia.  

In 2019, a research project called research of the language landscape of Hungarian-Slovak bilingual 
localities in southern Slovakia was implemented at the Hungarian Institute in Nitra. The project aimed to 
research the language of Hungarian-Slovak bilingual localities. Based on the studied domestic and 
foreign literature and after conducting field research in Hungarian-Slovak bilingual municipalities in 
Southern Slovakia, the research team examined from a linguistic point of view the connection between 
the linguistic landscape and the minority language policy, the identity of the Hungarian national minority 
and the multilingual environment; the bilingual linguistic landscape of towns and villages; onymic 
landscape of Slovak-Hungarian bilingual settlements and also the attitudes of members of the Hungarian 
national minority towards the Hungarian-Slovak bilingual linguistic landscape of Southern Slovakia. The 
forthcoming collection of scientific studies should be an appropriate teaching aid for university students. 
The study material is intended mainly for Hungarian-Slovak bilingual mediator and teacher training 
students majoring in Hungarian language and literature. Graduates of the mentioned fields can also use 
the project’s outputs in writing their bachelor’s and master’s thesis and in practice because they will also 
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shape the linguistic landscape of Southern Slovakia. Proceedings of scientific studies can also be of 
significant benefit to researchers in linguistics and other scientific fields (ethnography, sociology, cultural 
studies) and the general public. 

3 TEACHING NAME SEMIOTIC LANDSCAPE AT THE HUNGARIAN INSTITUTE 
OF THE UNIVERSITY OF NITRA 

The results of name semiotic research are also presented in university education. The Hungarian 
linguistics classes and onomastics courses also deal with the topic of the linguistic landscape. In the 
education, we describe the possibilities of interdisciplinary research of the name semiotic landscape and 
the methods of corpus processing. We also analyse proper names from a linguistic, sociological, 
semiotic, translational, historical point of view. 

University students like to get involved in the name semiotic research; they take photographs of the 
linguistic landscape at their place of birth, analyse the inscriptions in seminar papers and theses, and 
present the results of their research. In recent years, the Institute of Hungarian Linguistics and Literary 
Science at the Faculty of Central European Studies of Constantine the Philosopher University in Nitra 
has seen about 100 state examinations where final theses examining the linguistic landscape of one or 
more Hungarian settlements in Slovakia, and also reporting on the opinions of the population related to 
the visual use of languages and names have been defended successfully. 

Our students live in Hungarian-inhabited settlements in Slovakia. The proportion of Hungarians in each 
of our students’ settlements is between 15% and 90%. Most students come from settlements where 
Hungarians are in the majority, making up more than 50% of the local population. In Slovak-Hungarian 
bilingual settlements, both the Slovak state language and the Hungarian minority language appear in 
both oral and written communication, and the Slovak-Hungarian bilingualism characterises the linguistic 
and name semiotic landscape. Although, in addition to the state language (Slovak) and minority 
(Hungarian) languages, the visual appearance of other foreign languages (mainly English) in public 
spaces can be observed more in the cities, foreign language inscriptions are less common in the villages. 

4 CHARACTERISTICS OF THE BILINGUAL NAME SEMIOTIC LANDSCAPE 
Several factors influence the visual representation of proper names in public spaces and the languages 
(state language, minority language, other foreign languages) in which the proper names appear on 
inscriptions in a bilingual environment. In addition, public administration, local governments, the 
business sector, and the civil sphere also shape the onymic landscape.  

The onymic landscape changes dynamically depending on the dimension of time, space, and society. 
The onymic landscape is one of the components, projections and consequences of language/name 
policy. State power influences the official proper name usage, name giving laws regulate the minority 
name usage. The majority nouns have an advantage over minority name forms; the superior-
subordinate relationship is also reflected in the visualisation and spatial relationship of proper names: 
the language of those in power on nameplates is usually above or in front or is in a larger font. The 
majority name patterns strongly affect the minority name usage, thus, the semiotic landscape of the 
given area.  

Nameplates and other inscriptions provide foreigners with information on the linguistic composition of 
the population, the status of languages, and language and name policy. The linguistic landscape 
includes not only official but also unofficial signs and inscriptions. The bilingual name semiotic landscape 
refers to the close relationship between society and name usage, and its study falls within the scope of 
socio-onomastics. In the interpretation of bilingual nameplates, it is vital to understand the historical, 
political, socio-cultural contexts to explore the causal background that determines the existence of a 
visible, visualised image. In the onymic landscape, linguistic ideologies get concretised. Research on 
linguistic ideologies involves analysing the meanings and non-linguistic correlations assumed by those 
who set up the signs and the readers of the signs in terms of language choice, the semiotic properties 
or inscription placement [33].  

In a bilingual environment, proper names (other inscriptions) in the minority language increase the 
minority language prestige, collective identity expressions, mark ethnic identity and are considered 
ethnic symbols.  The extent to which minority citizens´ language can be or is present on minority 
inscriptions also contributes significantly to the sense of homeliness of minority citizens: whether the 
language of the minority becomes visible or whether its use is limited to orality only. 
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In Slovakia, Act No. 184 of 1999 on the Use of Minority Languages, as amended several times (as 
amended by Act No. 287/2012 Coll.), states that if Slovak citizens who belong to a national minority 
having a permanent residence in a given settlement represent at least 15% of the inhabitants of a given 
municipality, according to two consecutive censuses, they have the right to use their minority language 
in official contacts in this municipality. Furthermore, all signs and notices intended to inform the public 
may also appear in the minority language. 

The visual representation of the proper name in the Hungarian settlements in Slovakia differs depending 
on the type of name. How personal names are indicated on inscriptions is not regulated by law. 
Therefore we may encounter name variables in the onymic landscape. The name laws regulate place 
names (place and street names) usage on nameplates. The display of institutional names on inscriptions 
is regulated only in the case of state institutions (e.g., schools, offices), in the case of private institutions 
(e.g., restaurants, companies), there is no such regulation, name usage is more unrestrained, in 
principle names of any form and language can appear visually. 

Both Slovak and Hungarian personal names characterise the personal name semiotic landscape of the 
Hungarian settlements in Slovakia on nameplates and other surfaces. Slovak name forms are more 
common than others, but double personal name usage can also be observed, and Hungarian nouns 
dominate on some surfaces. Thus, on the grave inscriptions in cemeteries and on the graduation photo 
boards (tableau) of Hungarian-language schools, it is common for the personal name, otherwise 
registered in Slovak, to appear in Hungarian – the way it is used by the individual/community.  

In the Hungarian-inhabited settlements of Slovakia, the toponymic landscape (mainly concerning place 
names and street names) is characterised by bilingualism: in the first place, there is usually the state 
(Slovak) name, followed by its minority (Hungarian) name pair. 

The institutional name semiotic landscape of Hungarian settlements in Slovakia is variable: in state 
institutions (e.g. offices, Hungarian-language schools), bilingual captions dominate, in the case of private 
institutions (e.g., shops, hotels, and restaurants), monolingual (mostly English) names are familiar. 

In recent years, in some Hungarian-majority settlements in Slovakia, the mother tongue name usage 
has been spreading more frequently, thanks to legal and natural persons of Hungarian identity and local 
governments (mainly consisting of representatives of Hungarian nationality), and Hungarian-language 
inscriptions appear more often. The increased appearance and “visibility” of the Hungarian language in 
visual context are also called for by bottom-up initiatives and language activists, who try to draw attention 
to the possibility of using the visual language and name in the mother tongue and the application of 
minority language rights in practice. 

5 CONCLUSIONS 
After defining the term onymic landscape in the study, we reported on the onymic research and its use 
in education at the Institute of Hungarian Linguistics and Literary Science of Constantine the Philosopher 
University in Nitra and the peculiarities of the bilingual name semiotic landscape. 

Research into the visual representation of proper names in public space is a relatively new area of socio-
onomastics. The onymic landscape consists of official and unofficial proper names on name boards, 
inscriptions in public spaces, various areas and extra-lingual signs pointing to proper names.   

The visual representation of proper names in public space changes dynamically depending on the time, 
area and socio-cultural dimension. The state, local governments, businesses, and civil society 
participate in creating an onymic landscape.  Language laws regulate the visualisation of proper names 
and contribute to the standardisation of official proper names. In addition to official proper names, in the 
onymic landscape, there are also unofficial forms of proper names (e.g., hypocorisms and student 
nicknames on tableaus, toponyms used in spoken language on orientation and commemorative 
plaques, and more).  

The multilingual, ethnically mixed environment influences the visualisation of one’s names, which appear 
in public space in the state and minority language, respectively in various foreign languages. In a 
bilingual onymic landscape, the relationship between the majority and the minority, the status of 
individual languages, superiority - inferiority of onymic forms is also visible in bilingual onymic 
inscriptions. Of the bilingual onymic pairs, the proper name in the state language is usually given first, 
followed by its minority equivalent. 
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Historical, socio-cultural, economic, political factors, legal norms of the relevant state administration, 
and society’s ideological background influence proper names visualisation. Therefore, research into 
mono- and multilingual onymic landscape can contribute to the interdisciplinary interpretation of proper 
names, drawing on linguistics, semiotics, translation studies, history, ethnography, geography, 
sociology, law and onomastics. 
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TRANSMEDIA AS AN EDUCATIONAL STRATEGY IN ONLINE 
EDUCATION 

Nadia McGowan 
Universidad Internacional de La Rioja (SPAIN) 

Abstract  
Transmedia is a narrative strategy used in filmmaking and other creative industries such as videogames. 
These strategies are linked to the new possibilities brought by the digital revolution, such as interactive 
content, asynchronous and on-demand consumption, and multi-platform storytelling. Their main defining 
characteristic is that the narrative is shared through different media, although the relationship between 
the contents shown therein can be one of redundancy, expansion, or modification of the canonical or 
base story. Multimedia teaching has been present in the classroom for decades. It can be understood 
as the usage of different communicative codes in a single product, such as video and text. Transmedia, 
on the other hand, takes a step forward and integrates different platforms together with user interactivity. 

The aim of this paper is to review transmedia strategies for online learning in higher education settings 
and how they can be applied to specific settings. In this case, the example chosen is the Multimedia 
Audiovisual Projects course that is part of the Multimedia Design and Production Master’s Degree of 
Universidad Internacional de La Rioja (UNIR). This course presents the students with three projects: 
podcast creation, live streaming and video optimization for social media distribution. Given the number 
of platforms required for the proposed projects, the subject is ideal for transmedia application. 

The first problem identified with this adaptation is transmedia literacy. In other systems, students only 
need to be literate with a single platform such as a specific LMS. These strategies require a degree of 
digital literacy that is not always present and that needs to be nurtured for the students to profit from 
these proposals. The second problem is that of participation. Part of transmedia narratives is interaction 
with the public and improved engagement, which is sought for in students with these strategies. Used 
to being passive subjects in many instances, achieving this change is a challenge. Online learning also 
implied that many students interact asynchronously with course contents. This can be seen as both a 
risk and an advantage as the interaction can happen at any given time and over different screens. 

The resulting course design is expected to improve the students’ media literacy and improve their digital 
competency through different platforms while improving their engagement with the course contents. 

Keywords: transmedia, education, digital literacy, digital course design. 

1 INTRODUCTION 
The concept of transmedia storytelling was introduced by Henry Jenkins in his book Convergence 
Culture [1]. In this book he describes how traditional audiences have changed how they interact with the 
media, especially due to the arrival of the Internet and digital technologies. Using television as an 
example, on-demand subscription services have given viewers the choice of when to consume a film or 
show. This includes not only the time when they with to watch an episode, but how many episodes they 
would like to watch in one sitting. The possibility to asynchronously access this content has led to the 
phenomenon known as “binge watching“ [2]. Content can currently be accessed from a wider array of 
screens: cinema, television, computers, phones, tablets, or portable videogame consoles. These have 
introduced new storytelling possibilities, such as interactive storytelling, as can be seen in television 
shows such the Black Mirror episode Bandersnatch [3] or videos produced on the interactive video 
creation platform Eko [4]. The result is viewers who have the freedom to choose when they wish to 
access content, who seek it actively and who decide through what hardware they want to consume this.  

The capability of using a wider range of hardware to tell stories has also been applied to the stories 
themselves. Transmedia narrative refers to content that exists across media and is a consequence of 
convergence. As a storytelling strategy, transmedia uses different media to expand the narrative 
universe the story develops in. Thon [5] identifies three possible relationships between two narrative 
works that are part of a transmedia universe. They can be redundant, when they repeat the same 
narrative elements; they can expand each other, when one adds new information to the story and, lastly, 
there can be a modification, when one adds narrative elements that conflict with a noncontradictory story 
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world. In the case of this research, when discussing transmedia, a relationship based on expansion is 
considered the one that will characterized the relationship between media. 

In traditional storytelling, a film may be shown at the cinema and later on rented as a VHS and viewed 
at home. The story is the same and the narrative is not expanded. However, in the case of The Matrix, 
the franchise includes the films as a core element but the story also develops through videogame, the 
Animatrix short films and a graphic novel, por example. Each one of these elements is integral to the 
story and each medium contributes to the overall story with the part it tells. It doesn’t duplicate, it 
expands. With this in mind, three defining elements of transmedia can be identified: the use of multiple 
media platforms to create a story world that is consistent, the existence of a single story dispersed 
through these platforms and information not being redundant. 

Transmedia can be found in films, games, television, book publishing, music, journalism, etc. It’s difficult 
to find limits to where a story can be told. That is why, the aim of this paper is to review how transmedia 
strategies can be applied to higher education. As a case study for their application, the Multimedia 
Audiovisual Projects course taught as part of the master’s degree in Multimedia Design and Production 
at Universidad Internacional de La Rioja (UNIR) will be used. 

UNIR is a distance-learning higher education institution based in Spain which currently has more than 
45.000 students from 90 countries [6]. Its educational model is based on reading material, online 
classes, virtual laboratories and workshops. Owning a computer and having internet access are pre-
requisite for its courses. Students thus must possess additional technical knowledge to study at this 
university, when compared to traditional in-person institutions. This makes it ideal for a study on the 
applications of transmedia to education. 

The Master’s Degree in Multimedia Design and Production teaches students how to code content that 
will include animation, text, video and also how to create this content. In this context, the Multimedia 
Audiovisual Projects course requires students to develop a podcast project, a live streaming event and 
a video prepared to be distributed throughout different online platforms. 

Transmedia in education has been previously studied by authors such as Tombleson [7], Scholari [8] or 
Kalogeras [9], who proposes ten mandates for transmedia in higher education. They can be summarized 
as follows:  

1 Instruct/moderate with passion. 
2 Incorporate storytelling and have students create digital stories (learning-by-doing). 
3 Aggregate the best content.  
4 Incorporate multimedia reading material. 
5 Develop customized learning materials. 
6 Allow room for student-cantered learning around a story-based curriculum. 
7 Materials are decided based on the learner. 
8 Generate discussions and conversations. 
9 Design flexible coursework with real-life situations. 
10 Creatively assess different literacies. 

2 METHODOLOGY 
For the analysis, two elements will be used. The first is how the concept of transmedia can be translated 
to higher education as a starting framework. The second are the seven principles of transmedia [10] 
[11], which will be used and applied to education. They are described by Henry Jenkins as follows: 

1 Spreadability vs. Drillability. Spreadability is the ability audiences have to actively share the content. 
Drillability is the capacity to explore further into a story to better understand its complexity in full.  

2 Continuity vs. Multiplicity. Continuity refers to the consistency between all stories within a same 
storyworld while multiplicity is the appearance of versions or parallel universes.  

3 Immersion vs. Extractability. Immersion is the ability a transmedia narrative possesses to make the 
viewer enter the story world. Extractability is taking parts of the narrative universe created into 
everyday life, such as can be done with a merchandising item. 
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4 Worldbuiling. The creation of a fictional space and culture that encompasses the story and that 
the viewer can participate in. 

5 Seriality. Stories are divided into smaller fragments which are told through different media.  
6 Subjectivity. Transmedia allows for diverse perspectives on the same story and for viewers to 

consider the implications of these new texts in the narrative.  
7 Performance. Story consumers can become actors in the story through participation. 

3 RESULTS 
Educational environments can apply transmedia storytelling by adapting its key elements to the 
educational world. Firstly, while in entertainment a storyworld can use different platforms such as film 
theatres, videogames or comic books, higher education can also resort to different learning platforms. 
This can include different Learning Management Systems (LMS) but also other platforms such as 
websites or social networks.  

In transmedia narratives, each instance offers a story that increases the narrative universe created, it 
doesn’t merely replicate an existing portion. In the case of education, when using different platforms, 
each should provide it’s own specific content and not replicate what is available in others. For example, 
if the provided written materials describe how to use a software, a YouTube video with the same 
explanation would be a duplication. 

Interaction and viewer participation are key elements of transmedia. Students need to be given the 
opportunity to change the course through their participation in it. This can be done by actively participating 
in live sessions or asynchronously taking part through forums or other networks. 

Specific applications can be better studied with this framework in mind through the seven transmedia 
principles. 

3.1 Spreadability vs. Drillability 
To apply this concept, students need to be able to search for information both in a horizontal and vertical 
dimension. Horizontally, they should be helped to access and share a broad amount of resources. 
Vertically, they should be able to “drill” into their specific interests by expanding on those particular topics. 

This has been applied in different ways in the Multimedia Audiovisual Project course: 

• A suggested listening list on Spotify to increase knowledge of the genre. The list is created by the 
teacher but is collaborative, so students are able to include episodes they consider relevant. This 
also enables them to vertically research specific genres through the examples given. 

 
Figure 1. Collaborative Spotify podcast playlist. 

• Voluntary sound recording exercises. Those students who wish to further increase their 
awareness of sound manipulation are given weekly tasks. For example, a starting task is to record 

2001



 

 

a small soundbite in a small indoor location, such as a bathroom, a large indoor location, such as 
a living room, and outdoors (Fig. 2). They are encouraged to share their recording on the course’s 
LMS forum. In the following live session, there is a small discussion regarding their observations 
which in turn encourages further students to record the exercise and post it in the forum and 
continue the conversation.  

 
Figure 2. Small exercise example. 

3.2 Continuity vs. Multiplicity  
The narrative of the course is that they have been hired to develop a project of their choosing for an 
imaginary or real company. They must develop a podcast episode, live online videos and videos for social 
networks. Multiplicity is explored by asking students what they would do under different situations. For 
example, in a session exploring how to communicate messages to specific audiences, a gamification 
technique is used whereby dice a rolled and the random numbers determine the project, intended audience 
and topic. Based on this information, they must come up with a project proposal that fits the given criteria. 
This proposal and be used through the subject if wished, but students generally resort to topics related to 
their work or environment. Continuity can be given by exploring the different perspectives through the 
different media while at the same time exploring multiplicity due to the variety of perspectives. 
A specific activity affecting multiplicity is that of creating a video for different social networks. Students 
must create a video that can be shown on three different online platforms while adapting it to the specifics 
characteristics of each one. This affects the length of the video, aspect ratio, use of sound and narrative 
depending on audience age and interests. For example, a YouTube video may be several minutes long 
but, when adapted to TikTok, it must be cut to 15 seconds or a maximum of one minute. Instagram users 
prefer 1:1 or 9:16 aspect ratios while YouTube is 16:9 panoramic, which requires reframing to optimize the 
content. This raises the question of “what if I want to publish the video here?”.  
One difficulty found during this exercise is that, despite most students being part of the millennial 
generation, they are not fluent in the usage of all these social networks. To overcome this digital literacy 
difficulty, the main social networks are introduced in class and students are encouraged to open accounts 
in all of them and try them out. This is also similar to the case of OTT video streaming platforms, which are 
also covered with the curriculum. Most students are familiar with Netflix but not with the wider array of 
entertainment providers in existence and smaller ones such as Choloflix or FlixOlé need to be introduced.  
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3.3 Immersion vs. Extractability  
Immersion, in this context, would be the participation in the creation of the story world that is the course 
while extractability is its application to the student’s life, and what the student can bring from his or her life 
into the course. 

As far as extractability, students can develop projects that they can apply to their real-life settings. If they 
work in a company and they can create a video for it which we can all view, discuss and help improve, 
they are encouraged to do so.  

Immersion, viewed as engagement, is introduced through active classes and active content. Reading 
materials are provided in pdf format before class, with accompanying videos. The class session isn’t design 
to repeat what has already been written, but to expand on this content and discuss it with the students. A 
common question posed to students is how the topic related to them. This can be done directly in class 
(Fig. 3), to start a dialogue using the chat or microphone, but also with resources such as Mentimeter.   

 
Figure 3. Asking students what the meaning of “multimedia” is. 

This participation ensures that the students are listening and engaged with the content. Another 
immersion and extractability technique used is that of online virtual laboratories. In these sessions 
students are presented a problem (the creation of a video) which must be solved during the class (Fig. 
4). This involved the usage of different platforms during class. On the one hand, the LMS classroom in 
Adobe Connect, where the teacher shares their screen and audio, but the students can share their too. 
On the other, students are working on that software at the same time.  

.  
Figure 4. Immersion and extractability in an online laboratory. 
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3.4 Worldbuilding 
Worldbuilding is approached in the course by relating its contents to current online culture. This culture 
is expanded through student participation, who can suggest and add new elements to it. Students are 
not only expected to learn about the facts, but to participate in them and help expand them. 

This has presented some difficulties dure to passivity. On the one hand, not all students in distance 
education settings will synchronously attend class sessions. These are recorded and can be viewed 
later. Usually most students are working or have other time constraints so it’s not always possible for 
them. This limits live interactions. 

Asynchronous interaction is still possible through forums. Despite this, only a small percentage actively 
participate in these environments. Generally these are the same students that are active in live sessions.  

To overcome this, an additional strategy has been used to help create group support for these students. 
This has been encouraging and helping students create Telegram or WhatsApp groups to communicate 
with each other. While these groups are outside the scope of the classroom and the teacher doesn’t 
take part in them, they provide passive students with a way to stay up to date with the classroom world 
and its narrative. 

3.5 Seriality 
Course contents can be dispersed into meaningful smaller fragments that the students can study 
separately. Typically, these fragments would involve the reading material in a pdf file, additional videos 
recorded by the teacher and the live online class sessions. But the medium is also the message [12]. In 
the case of the online streaming sessions, these are taught using Twitch as well as the usual Adobe 
Connect classroom. Twitch is selected due to the fact of it being the lesser-known streaming platform 
by students. This way, students learn how to stream while becoming familiar with the space where this 
stream will be watched (Fig. 5).  

 
Figure 5. Streaming in class. 

Similarly, podcast creation content is supported by audio content while the creation of video for social 
networks resorts to video on different networks for students to learn from.  

3.6 Subjectivity 
Subjectivity analysis is actively present in at least three classes in the course. After each assignment 
has been handed in, a class is devoted to correcting it. The correction is not a closed resolution where 
there are right and wrong answer, but a dialogue where students are encouraged to share their 
experience, what difficulties they faced and the developed materials are shared with the class (Fig. 6). 
The teacher directs this discussion and summarizes the key points that could help students improve. 
This class is tailor-made for each group of students, depending on the exercises delivered, their needs 
and interests. 
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Figure 6. Dr Marta García-Sahagún in a correction session. 

3.7 Performance 
In many of the prior examples, students are engaged as actors during the course. One additional 
strategy can be presented. In the creation of a live video stream they are required to perform in from of 
a live audience. To do so, they invite their classmates as well as other possible viewers. They can also 
be performers in the streams of other classmates, in order for them to have more participants depending 
on their needs. 

4 CONCLUSIONS 
An attempt has been made to identify transmedia strategies and apply them to the Master’s degree 
course Multimedia Audiovisual Projects at UNIR university. For this, the seven principles of transmedia 
as described by Henry Jenkins have been used. This has been done through three projects: creating a 
podcast, streaming live video, creating videos for different social networks. 

One of the main difficulties found was lack of media literacy. Not all students were familiar with these 
media and the associated platforms. This was improved with additional materials such as collaborative 
Spotify lists to increase their knowledge regarding the podcast genre. Participation problems have also 
been detected, to lack of synchronous communication and student passivity. To solve these, active class 
engagement and learning-by-doing strategies have been introduced. In order for passive students not 
to lose track of the story world created in the class, they have also been encouraged to communicate 
outside of class through messaging services.  

The review of the application of the seven strategies shows that they are applied in the course but also 
leaves room for improvement. A systematic method of application would need to be design in order for 
all of them to be applied equally and in an orderly manner. This could increase the efficiency of the 
application of transmedia in online higher education settings. 
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Abstract 
At present, internationalization of higher education is seen in many countries as a key aspect of 
education policies and as a major factor in a university's competitiveness in the domestic and global 
environment. It holds true for both leading and local universities, as the latter have to struggle for their 
financial and professional well-being too. Being a complex multi-faceted process, internationalization 
embraces a whole range of various mechanisms, including the enrollment of foreign students, academic 
mobility of students and staff, international educational programmes (joint diplomas), etc. It also involves 
different groups of participants and stakeholders, who develop their own views of the system. These 
groups include state authorities, universities and organizational structures within them, teachers, 
students, and prospective students. In this pilot study we approach the issue from two ends. On the one 
hand, we examine how university authorities conceptualize the aim and potential of internationalization 
at Penza State University, Russia. On the other hand, we aim to reveal how university teachers 
understand and evaluate their role in internationalization. This group has been chosen as a source of 
data due to its crucial role: teachers educate, motivate and integrate foreign students into the Russian 
context. Such an approach discovers major inconsistencies typical of the system. To discover the main 
trends of internationalization at Penza State University, annual reports on international cooperation and 
the university website were subjected to scrutiny. The main technique of the research involved a Google 
Form questionnaire that was designed for university teachers to answer a few questions on the process 
under study. The findings of this pilot study suggest that Penza State University authorities implement 
various mechanisms of internationalization but there exist some discrepancies between the university 
goal to enhance internationalization and the teachers' perception of its importance. For instance, more 
than half of the respondents consider internationalization to be inseparable part of globalization. 
However, the teachers narrow the process down to the mere increase in the number of foreign students 
and, thus, are only occasionally involved in international activities at the university. The final results can 
be used to work out the ways to match the official policy and the teachers’ attitudes. 

Keywords: university, internationalization, teachers, attitude, perception, Russia. 

1 INTRODUCTION  
At present, internationalization of higher education is seen in many countries as a key aspect of 
education policies and as a major factor of a university's competitiveness in the domestic and global 
environment. It holds true for both leading and local universities, as the latter have to struggle for their 
financial and professional well-being too.  

Although there is no consensus on the scope of meaning of internationalization in higher education and 
its typologies [1], [2], a lot has been done to profile it [3] a few key definitions of internationalization have 
been developed [4]. We follow the one given by M. Söderqvist: “The internationalization of a higher 
education institution is a change process from a national higher education institution to an international 
higher education institution leading to the inclusion of an international dimension in all aspects of its 
holistic management in order to enhance the quality of teaching and learning and to achieve the desired 
competences” [5]. J. Knight describes the intent of internationalization is as not becoming known as an 
international institution per se, but as using the “integration of international, intercultural or global 
dimensions into the goals, functions and delivery of education” as a means to improve or achieve 
academic objectives of the institution or socio-cultural, economic, or political goals of the country/region” 
[6]. Some researchers define the following functions of internationalization in education – socialization, 
personality development and qualification [7]. In other words, the mission of every university is to help 
students in achieving all the three. 

The researchers distinguish between 4 levels of internationalization to profile or measure it: national, 
institutional, programme and interpersonal/interactional [3]. Profiling at the national level evaluates 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2007



 

 

national policy contexts of internationalization with focus on student mobility policies, academic and 
research policies, international students’ quality assurance, degree recognition, etc. As for the criteria 
to measure internationalization at the institutional level, four main ranking systems (Times Higher 
Education, Quacquarelli Symonds, U-Multirank and Academic Ranking of World Universities) assess 
universities according to numerous criteria: the proportion of international students and staff, 
international research collaborations and grants, international reputation metrics, student exchange and 
support, etc. The framework for assessing the quality of education at the programme level comprises 
five standards defined by various criteria (learning environment, teaching methods, composition of staff 
and students, graduate achievement, etc.). The interpersonal level deals with students and staff. One 
of the diagnostic tools to measure it is the Global Education Profiler developed at the University of 
Warwick. It helps identify what kind of global learning environment students and staff aspire to and are 
experiencing (social and academic integration, foreign language learning, etc.) [3]. Thus, being a 
complex multi-faceted process, internationalization embraces a whole range of various mechanisms, 
approaches and evaluation criteria including the enrollment of foreign students, academic mobility of 
students and staff, international educational programmes (joint diplomas), etc. 

Internationalization also involves different groups of participants and stakeholders, who develop their 
own views of the system. These groups include state authorities, universities and organizational 
structures within them, teachers, students, and prospective students.  As the present research deals 
with mostly institutional and interactional levels of internationalization, and focuses on teachers’ 
perception of the process, we find it suitable to divide factors that affect the process within the university 
boundaries into two groups:1) factors that can be influenced or regulated by the university authorities 
(establishing academic contacts with foreign universities, joint research projects, conferences, etc.; 
creating a favourable and friendly environment for international students); 2) those that can’t be 
regulated at the institutional, programmme or interactional levels (government policies in Russia and 
other countries, pandemic, the number of students enrolled  in the university, the availability of mobility 
programmes or exchanges, etc.). These factors definitely influence teachers’ attitude and performance. 
The most recent example is the suspension of Fulbright programmes because of coronavirus 
restrictions.  

Actually, the opportunities and advantages of internationalization have been debated for a long time. In 
this paper, we have compiled a systematic review of the current research in the field of 
internationalization to reveal the latest trends in the area. The literature on internationalization can be 
divided into the following broad categories: 

1 Papers discussing the concept, contents and structure of internationalization [1], [4], [5], [6], [7]; 
2 Studies summarizing national experience [8], [9]; 
3 Studies sharing local/institutional experience [2], [10]. 

The literature review suggests that various aspects of internationalization are a matter of great concern 
and further discussion for all parties in the process. 

It is obvious that the process of internationalization is characterized by national and local features. As 
for Russia, O. Fedotova [11] distinguishes between three vectors of integration caused by 
internationalization: European, post-Soviet and Russian-Chinese. It should be stressed that due to 
Russia’s geographical position (on the border between Europe and Asia), its 20th century history and 
present government policies, Russia has been inclined to follow predominately the post-Soviet vector of 
integration. It is reflected in the growing number of students that arrive at Russian universities from the 
Central Asian states – former Soviet republics, mainly Tajikistan, Turkmenistan, Kyrgyzstan and 
Uzbekistan.      

The national context also determines the legal environment for internationalization.  As most higher 
education institutions (universities and institutes) in Russia are state maintained, their functioning is 
governed by federal laws and regulations in the sphere of education, President’s decrees and a 
university’s internal normative documents. Federal Law #273 “On Higher Education in the Russian 
Federation”, dated December 12, 2012, reviewed July 2, 2021, in its Article 105 sets out one of the goals 
of international cooperation in education as improving international and state mechanisms of education 
development. Article 3 states one of the principles of governmental education policies to be creating 
opportunities for integration of the education system of the Russian Federation (or RF) into (with) other 
states’ education systems on the basis of equal rights and mutual benefits [12]. RF President’s Decree 
#204 “On National Goals and Strategic Tasks of the Russian Federation Development for the period till 
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2024”, dated May 7, 2018 rules that global competitiveness of Russian education should be provided 
by 2021, with a twofold  increase in the number of foreign students in domestic Universities [13].  

Another influential participant in the process is the Ministry of Science and Higher Education of the 
Russian Federation, which monitors and evaluates the operation of domestic higher education and 
research institutions, their compliance with the government policies in education. Numerous criteria have 
been worked out to assess international activity, namely: the number of articles published in cooperation 
with foreign counterparts, the number of foreign researchers within the institution, the number of 
international scientific conferences organized by the institution [14]. In liaison with federal law, there are 
local acts, orders and regulation in every university. For example, federal law provides for the 
establishing and functioning of special departments that are in charge of international cooperation. Such 
departments are typically called Departments/Institutes of International Cooperation [15]. 

With respect to the above-mentioned factors, the aim of the present research is to summarise and 
analyse the main trends of internationalization at Penza State University. We attempt to disclose how 
university authorities conceptualize the aim and potential of internationalization at Penza State 
University, as well as revealing how university teachers understand and evaluate their role in 
internationalization. The switch to internationalization has been gradual, yet the process is not devoid of 
pitfalls and challenges, which are the cost of being at the forefront of innovation.  

2 METHODOLOGY 
To discover the main trends of internationalization at Penza State University, annual reports on 
international cooperation and the university website were subjected to scrutiny. Basic assumptions were 
drawn from the study of relevant literature on the developments and latest tendencies in the area of 
internationalization. The main technique of the research involved a Google Form questionnaire that was 
designed for university teachers to answer a few questions on internationalization. The questionnaire 
had a total of 8 mainly multiple choice open and closed questions. The areas covered included the 
importance of internationalization for the university and the region, its manifestation, teachers’ 
involvement into the process, evaluation of the university educational environment, risks and problems 
for the participants in the process. The questionnaire was sent on the networking principle to the authors’ 
colleagues at Penza State University. The results of the data collected have been arranged in tables 
and graphs. 

3 RESULTS 

3.1 Penza State University concept of internationalization  
Successful integration of a University into the process of internationalization can be reached only by 
joint efforts of all the participants. Thus, the policies of the university administration have always focused 
on establishing structures responsible for this aspect of University’s activity, as well as encouraging 
teachers and staff to be active participants.  

3.1.1 International Office 
The university authorities conceptualize the aim and implementation of internationalization at Penza 
State University through the International Office. The Office operates under a few local acts, including 
the Charter of the University, Rector’s Order “On Establishing the International Office”, “Regulation on 
the International Office” among the rest. According to the Regulation on the International Office, its aim 
is to coordinate the international activities of the university. Structurally, the International Office 
comprises the International Education Office, the International Relations Office with their departments 
responsible for a particular area of work [15]. 
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Figure1. Structure of the International Office. 

3.1.2 Criteria and results of university international activities 
To measure internationalization outcomes on the institutional level, annual reports of the International 
Office performance are prepared and delivered on a regular basis. Most information is available on the 
University website and is renewed every year [15]. As the reports show, the results of internationalization 
at the University have been evaluated based on a few criteria. Most of them are measured quantitatively, 
such as the number of international students, the number of international researchers and cooperation 
agreements. While many aspects show high figures, one should be aware that quantitative measures 
do not always expose the efficacy of the process. For instance, 100 partnership agreements signed do 
not necessarily result in productive cooperation with these partners. On the other hand, indications of 
concrete programmes (Erasmus, Fulbright) confirm actual participation and involvement. 

Table 1. Some criteria and results of internationalization at Penza State University. 

Criteria Results 
Number of international students 1824 

Number of international researchers and teachers 5 

International cooperation agreements About 100 agreements 
Partners in 35 countries, such as Australia, Bulgaria, 
Hungary, Vietnam, Germany, India, Egypt, China 

Erasmus+//Learning Mobility of Individuals – Credit 
Mobility 

9 partner universities in Poland, Romania, Portugal, 
Italy, Germany, Hungary 

International Exchange programs Fulbright, DAAD, Campus France 

European Diploma Supplement available 

Adaptation and socialization of international students Under the supervision of the Association of Foreign 
Students at PSU  
Various events and contests 
Cooperation with local community 

International 
Office

International 
Education Office

Department of 
Academic Affairs

Department of 
Student Affairs

Department of 
Migration and 
Visa Support 

Department of 
Foreign Student 
Accomodation 

Department of 
Pre-University 

Training

International 
Relations Office

International 
Projects 

Department

Language and 
Examination 

Centre
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3.2 English Language Department as a participant of internationalization 
The implementation of various internationalization mechanisms greatly depends on a group of factors, 
mostly political or financial. In Section 3.1 we have presented how this mechanism has been developed 
and successfully implemented at Penza State University. Hereinafter we will analyze the role that the 
teacher plays in the process, as they educate, motivate and integrate foreign students. The case focuses 
on the English Language Department of the university that is in charge of teaching English to students 
of medicine, technical studies, economics and law. The department employs over 30 teachers, their 
duties and responsibilities being not only language teaching but also socializing domestic and 
international students into the new learning environment through extra-curriculum activities. Table 2 
demonstrates correspondence between their results and the policies of the university.  

Table 2.  Assessment of English Language Department international performance. 

Criteria Type of Involvement 

Number of international students  Years 1 and 2 international students, mostly studying 
medicine and engineering  

Number of international researchers and teachers - 

International cooperation agreements/International 
projects 

Webinars 
International conferences 
Lectures delivered by leading scientists 
Academic English writing course   

Erasmus+//Learning Mobility of Individuals – Credit 
Mobility 

4 participants (Staff Mobility for Teaching) 
Lublin University of Technology (Poland) 
Brashev University (Romania) 

International Exchange programs Fulbright 

European Diploma Supplement - 

Adaptation and socialization of international students Annual regular events: conferences and contests, 
thematic classes, promotion of Russian as a foreign 
language, cross-cultural festivals, e.g. “Russian New 
Year Traditions”, :Medicine Around the World”, “My 
Native Country” 

3.3 Respondents’ perceptions of internationalization 
The main technique of the research involved a Google Form questionnaire that was designed for 
university teachers to answer a few questions on internationalization. The aim of the questionnaire was 
to elicit the respondents’ attitudes to the process of internationalization in general and in their university 
in particular. The responses have been received from 58 respondents; all of them are affiliated with 
higher educational organisations, 90 percent of the respondents work at Penza State University, the 
other 10 percent represent Higher Education Institutions in Moscow and Saratov. As for the working 
experience, 74.5 percent of the respondents have been teaching for more than 10 years, 17.65 percent 
- from 3 to 10 years, and only 7.84 percent have less than 3 years of teaching practice.  

3.3.1 Teachers’ perceptions of the importance of internationalization 
The majority of the respondents (over 47 percent) believe that internationalization is an essential and 
inseparable part of globalization. About 25 percent of the respondents relate it to the rise in university 
competitiveness, while about 16 percent would agree it is a logical step in the development of higher 
education. The rest 10 percent of the respondents believe it to be a binding process initiated by 
government. Thus, the majority of the respondents expressed their positive attitude to internationalization.  
One more issue of interest was to analyse the teachers’ involvement. Our findings suggest that not all of 
them are actively involved in the process. Only 28.8 percent try to take every opportunity and participate 
in international projects and events, 42 percent are occasionally involved in some events, about 24 percent 
of respondents are not active participants because of their academic load and duties, and 5 percent are 
planning to become participants in the process. 3 people didn’t wish to answer this question. 
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3.3.2 Teachers’ evaluation of the university education environment 
Being asked for their opinions concerning manifestations of internationalization at Penza State 
University, the respondents assert that the most visible sign of it is an increase in the number of foreign 
students (56.6 percent). Only about 4 percent see it in students’ participation in international 
programmes. About 10 percent mention teachers’ involvement in international academic programmes. 
30 percent of respondents admit that internationalization can be seen as a complex of all the above-
mentioned aspects. 2 people didn’t wish to answer this question. When evaluating the education 
environment of the university, the participants in the survey have pointed out that it partially (38.46 
percent) or fully (52 percent) meets the needs of the process, while 9.62 percent think much should be 
done to improve the situation. 3 respondents didn’t answer the question.  

It goes without saying that internationalization encourages teachers to gain new skills and enhance their 
ability to teach and educate in various modes. Yet, there may be certain risks and problems too. 38.46 
percent of respondents name over-commercialization (commercializing) of international education as 
one of the threats that can result in attracting inadequate number of students with insufficient pre-
University training. 28.8 percent of the respondents fear that the infrastructure of both the university and 
region won’t bear the pressure of internationalization. About 17 percent point to the risks of religious and 
ethnical conflicts. Only 15 percent of respondents can’t recognize any risks. 3 respondents didn’t wish 
to answer the question. 

3.3.3 Importance for the region 
Access to internationalization has some benefits for the city and region. The necessity to create new 
educational resources will definitely improve the image of the city and Penza region (48 percent of 
respondents), develop multiculturalism (25 percent of respondents), and provide for better employment 
(7.6 percent). At the same time about 20 percent of respondents do not see any benefits. 3 respondents 
didn’t answer the question. 

4 CONCLUSIONS 
At present, both leading and local universities are subject to internationalization as a major factor of a 
university's competitiveness. To be competitive, the university has to meet certain criteria developed by 
leading ranking organizations and systems, such as Times Higher Education, Quacquarelli Symonds, 
U-Multirank and Academic Ranking of World Universities. The Administration of Penza State University 
conceptualizes, plans and implements its international cooperation and education in compliance with 
these criteria and in liaison with federal law. The international activities of the university are coordinated 
by the International Office of Penza State University. 

One of the most important criteria and its visible result is the number of international students enrolled 
in the university. The twofold increase in the number of foreign students in domestic Universities is set 
as one of the goals in the Presidential Decree of 7 May, 2018. More than half of the respondents in our 
survey also narrow the process of internationalization merely to the number of international students. 

We have also analyzed the role that the teachers of the English Department play in the process of 
internationalization. In general, they understand the importance of internationalization for the university 
and region. Through their various activities (conferences and contests, thematic classes, promotion of 
Russian as a foreign language, cross-cultural festivals) they educate, motivate and integrate foreign 
students into the learning environment. But their involvement is restricted by their unwillingness to take 
more active part in, for example, international projects because of their amount of teaching work. Only 
28.8 percent take every opportunity to promote internationalization in its different forms. We assume 
that the final results can be used to work out the ways to match the official policy and the teachers’ 
attitudes. 

REFERENCES 
[1] D. Craciun, “Systematizing internationalization policy in higher education: Towards a typology” in 

Perspectives of  Innovations, Economics and Business, vol.15(1), pp.49-56, 
http://dx.doi.org/10.15208/pieb.2015.04 

2012



 

 

[2] A. Chmykhalo, I. Ardashkin, M. Makienko, “Internationalization of Higher Education as a Reflection 
of the Value Postmodern Culture: Russian Specificity”, in Tomsk State University Journal of Cultural 
Studies and Art History (A. Chmykhalo, I. Ardashkin, M. Makienko,eds.), (4) 24, pp. 85-99, 2016. 
doi: 10.17223/22220836/24/9 

[3] Profiling Internationalisation: Frameworks, Tools, and Indicators,The Global People Project, 
Warwick University. Accessed 10 September, 2021. Retrieved from 
https://warwick.ac.uk/fac/cross_fac/globalpeople2/he_institutions/profiling 

[4] J. Knight,” Internationalization Remodeled: Definition, approaches, and rationales”, in Journal of 
Studies in International Education, 8(1), pp. 5-31, 2004. 

[5] M. Söderqvist, “ Internationalization and its Management at Higher Education Institutions. Applying 
Conceptual, Content and Discourse Analysis”: e-version (M. Söderqvist), Helsinki, HSE, 2007. 
Accessed 9 September, 2021. Retrieved from http://www.helecon3.hkkk.fi/pdf/diss/a206.pdf 

[6] J. Knight,” International Universities: Misunderstandings or Emerging Models?” in Journal of Studies 
in International Education, 19(2), pp. 107-121, 2015. 

[7] Internationalisation Agenda for Higher Education , Netherlands Association of Universities of 
Applies Sciences (Vereniging Hogescholen) and the Association of Universities in the Netherlands 
(VSNU), 2018. Accessed 11 September, 2021. Retrieved from 
https://warwick.ac.uk/fac/cross_fac/globalpeople2/he_institutions/profiling 

[8] L. Petruchak, “Juridical Aspects of internationalization and Export of Russian Education” in 
Education and Law, 6, pp. 191-199, 2020. doi: 10.24411/2076-1503-2020-10 

[9] F. Larbi, M. Zaoming, C. Xianzhe, H. Yating, “The Financial Strategies and Approaches of 
Chinese Government Towards the Internationalization of Higher Education in China”, in Amfiteatru 
Economic, (F. Larbi, M. Zaoming, C. Xianzhe, H. Yating, eds.), 22(53), pp. 179-196, 2020. 
doi:10.24818/EA/2019/53/179 

[10] Y. Seryapina, “The Concept of “Home” Internationalization in Higher Education: Experience of South 
Ural University”, in  9-th International Conference on Education and New Learning Technologies, 
2017, pp. 9378-9384. Retrieved from http://library.iated.org/view/SERYAPINA2017CON# 

[11] O. Fedotova, “Russia as a Eurasian Frontier: Problems of Internationalization in Higher Education, 
in 4-th International Conference on Education and New Learning Technologies, 2012, pp.45-54. 
Retrieved from https://library.iated.org/view/FEDOTOVA2012RUS# 

[12] Federal Law #273 “On Higher Education in Russian Federation”, dated December 12-th,2012,  
reviewed July 2-d 2021. Accessed 2 September, 2021. Retrieved from 
http://www.consultant.ru/document/cons_doc_LAW_140174/15956ae575273a483e753fc119fb41f
c4c37f846/ 

[13] Decree #204 “On National Goals and Strategic Tasks of Russian Federation Development to the 
Period till 2024”, dated May, 7-th.2018. Accessed 2 September, 2021. Retrieved from 
http://www.kremlin.ru/acts/bank/43027 

[14] Decree #204 “On National Goals and Strategic Tasks of Russian Federation Development to the 
Period till 2024”, dated May, 7-th.2018. Accessed 2 September, 2021. Retrieved from 
http://www.kremlin.ru/acts/bank/43027 

[15] The official site of Penza State University. Accessed 2 September, 2021. Retrieved from 
Accessed 2 September, 2021. Retrieved from 
http://international.pnzgu.ru/international_cooperation/international_office/structure   

2013



 

 

AFFORDANCES AND CHALLENGES OF IMPLEMENTING 
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Abstract 
Mathematical modeling is unique as both a standard for mathematical practice and a conceptual 
category under the United States’ Common Core State Standards for Mathematics (CCSSM). However, 
many teachers lack expertise with mathematical modeling for two reasons. First, the CCSSM does not 
distinguish between the two distinct constructs of mathematical modeling and modeling mathematics: 
mathematical modeling describes using mathematics to solve real-world problems that may not be 
inherently mathematical, whereas modeling mathematics describes using visual representations of 
mathematics to communicate mathematical ideas. Second, the complexity of mathematical modeling 
suggests unconventional solution processes that may be unfamiliar to teachers. Thus, teachers are 
often unsure what an authentic mathematical modeling activity looks like, and the affordances and 
challenges associated with implementing it in classrooms. 

This study aimed to gain insights about implementation that affect teachers as they learn about 
incorporating mathematical modeling into secondary classrooms. We studied 12 mathematics teachers 
enrolled in a virtual mathematical modeling education course. Teachers engaged with mathematical 
modeling activities as a student would, to learn first-hand about the nature of such activities and how 
they may be enacted. In this paper, we present teachers’ experience with a geometric mathematical 
modeling activity involving flooring in which teachers reflected on their successes and challenges 
associated with implementing the activity in an actual classroom. The activity prompted groups to 
investigate using tile, carpet, or hardwood to upgrade the floors of a house and provide pricing quotes 
to a fictional client. A non-rectangular floor plan blueprint was provided, and tools were available for use, 
including Google Jamboard for virtual collaboration and a hardware store’s pricing website.  

Our findings showed that the teachers found the flooring activity provided authentic opportunities for 
mathematical modeling in a secondary classroom. Teachers valued the activity’s structure, specifically 
that the wide variety of flooring options and prices established wide parameters for genuine solutions, 
which can support equity and accessibility in the classroom. Additionally, teachers valued the extensions 
made possible by the activity, which could support more sophisticated mathematical models by 
considering additional variables. Furthermore, teachers valued the available tools, specifically that the 
hardware store’s website offered a flooring calculator to help with pricing and planning to inform their 
real-world decision-making. Teachers also noticed some overarching challenges associated with 
implementation. For instance, most teachers commented on time constraints associated with the activity 
and, if possible, they would have preferred more time to allow modelers to refine their recommendations. 
Also, some teachers worried about oversimplification of the task when enacted in a classroom, such as 
by conceptualizing rectangular areas instead of a compound polygon, as intended. In all, a primary 
takeaway for teachers was that activities like these can provide opportunities for students to engage 
with mathematical modeling as both a practice and concept, as recommended by the CCSSM. Future 
research will study enactments of similar activities in real secondary classrooms to better ascertain the 
implementation concerns around mathematical modeling. 

Keywords: mathematical modeling, mathematics education. 

1 INTRODUCTION  
Mathematical modeling is unique as both a standard for mathematical practice and a conceptual 
category under the United States’ Common Core State Standards for Mathematics (CCSSM) [1]. 
However, many teachers lack expertise with mathematical modeling for two reasons: confusion about a 
clear definition and unconventional solution processes. First, the CCSSM does not distinguish between 
the two distinct constructs of mathematical modeling and modeling mathematics [2]. The major contrast 
between modeling mathematics and mathematical modeling is the point of origin. In modeling 
mathematics, the process begins in the mathematics realm, while mathematical modeling begins in the 
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real world [1]. Modeling mathematics describes using visual representations of mathematics to 
communicate mathematical ideas [3]. A good example of modeling mathematics is when students 
develop meaning for addition and subtraction by using length-based models such as cubes to form 
different lengths, to model adding to or taking away from the starting amount. In contrast, mathematical 
modeling describes using mathematics to solve real-world problems that may not be inherently 
mathematical [3]. The task modelers in this case begin with a real-world problem before looking for the 
mathematics that might solve the problem, they then return to the real-world problem to determine if the 
mathematical model created actually solves the problem. Research shows that mathematical modeling 
connects to the real world beginning with ill-defined, often messy tasks with no unique solutions [4]. A 
good task-based example of mathematical modeling is The Elevator Problem by Compton & Teague 
[5], in which a company must design the most efficient manner possible to use three elevators to move 
their employees to six different floors.   

The second reason why teachers lack expertise with mathematical modeling is its natural complexity, 
which suggests unconventional solution processes that may be unfamiliar to teachers. As compared to 
traditional and routine problem solving, mathematical modeling requires students to generate and 
develop their own mathematical ideas and processes, and to form ideas that are generalizable and 
reusable [6]. Teachers are uncomfortable with this non-traditional and non-routine problem-solving 
process. Additionally, they are often unsure what an authentic mathematical modeling activity looks like 
and what affordances and challenges could be associated with implementing it in the classrooms [4]. 

Mathematical modeling tasks are open-ended and they invite multiple solutions [7]. This can be viewed 
as an affordance or a challenge. Some teachers find multiple solutions a challenge because they cannot 
anticipate all the student solutions [4]. Multiple solutions can also be an affordance because they provide 
students opportunities to come up with authentic solutions and opportunities to do new and innovative 
mathematics [6].  

Mathematical modeling also provides equity and accessibility for students. Given that modeling tasks 
have no defined method of solving, students with different competencies have access to solving the task 
[8]. The open nature of the task provides equity for all students to solve the task based on cultural 
experiences [9] and technological expertise [10], [11]. Mathematical modeling tasks open possibilities 
for extensions where students can use the task as a pivot point to solve other advanced tasks or other 
emerging models [12]. 

A common challenge when working on mathematical modeling is time [13]. Both teachers and students 
struggle with time. Teachers have to contend with the unpredictability of time because of the open nature 
of the tasks. Students struggle with time because they are required to devise and execute their own plan 
while attending to the task which may result in the need for extended time. 

This study aimed to gain insights about implementation by teachers as they learn about incorporating 
mathematical modeling in secondary classrooms. The teachers engaged with mathematical modeling 
activities as a student would, to learn first-hand about the nature of such activities and how they may be 
enacted. In this paper, we present teachers’ experience with a geometric mathematical modeling activity 
involving flooring in which they reflected on the successes and challenges associated with implementing 
the activity in an actual classroom. The guiding question was: what are the affordances and challenges 
of implementing mathematical modeling in secondary classrooms? 

2 METHODOLOGY 

2.1 Participants 
We studied 12 mathematics teachers enrolled in a virtual mathematical education modeling graduate 
course. Teachers engaged with mathematical modeling activities as a student would, to learn first-hand 
about the nature of such activities and how they may be enacted. For this paper, these teacher-
participants will be referred to as “students”. 

2.2 The Flooring Task Activity 
For this paper, we focus on the Flooring Task activity, a mathematical modeling task designed for 
secondary classrooms. In this task, the client wanted to replace the flooring for the living room, dining 
room, and kitchen as provided in a floor plan blueprint and highlighted in figure1. The client had a credit 
card from a hardware store and preferred the materials be purchased from that store’s website [14]. She 
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wanted the modelers to make a presentation with justifications for a low, mid-range, and high-end 
estimate for re-flooring. Each group was assigned a different material: tile, hardwood, and carpet. 

 
Figure 1. Flooring Task 

2.3 Activity Enactment 
The activity was enacted through a video-based communication platform called Zoom. The researchers 
started the Zoom presentation by informing the students that a client wanted to remodel the floors of 
three rooms in her house. The three groups were given 25 minutes to produce a low, high, and (if time 
permitted) mid-range quote, and present their findings to the class. Each group was instructed to include 
a brief explanation of their problem solving as well as the benefits of using their product. 

Groups were provided a summary sheet with details of the task, and a link to a Google Jamboard for 
online collaboration as shown in figure 2. The Jamboard contained the floor plan layout and a link to the 
hardware store’s website [14]. The Jamboard allowed group members to organize their calculations and 
findings while engaging with the task and provided a format to present their findings.  
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Figure 2. Flooring Task 

Each group was assigned to a breakout room in Zoom where a researcher would observe, record, and 
clarify the parameters of the task. During the introduction, it was suggested that groups may want to 
divide the workload, even though the decision was ultimately theirs. 

The hardware store’s website included a flooring calculator which was not mentioned during the 
introduction. It was the researchers’ intention that the students would discover this feature on their own, 
which they did. Customers could select a specific flooring product then enter the indicated square 
footage of their floor upon which the flooring calculator determined the necessary number of boxes. 
Additionally, the calculator had an option to include an extra 10% to the results. This overage is standard 
practice in the flooring trade due to material breakage, and to avoid using small pieces to complete the 
installation which is considered aesthetically unpleasant. 

Group presentations began immediately after the group sessions ended. Each group was given five 
minutes to report their quotes, explain their calculations, present the potential benefits of using their 
material, and answer any questions that their classmates had. At the close of the third group’s 
presentation, a class discussion was held to reflect on the task from a teacher’s perspective and discuss 
its potential as a modeling task in a secondary school classroom. The enactment ended with a 5-minute 
exit survey for each participant to reflect on the activity. 
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2.4 Data collection 
The task enactment was video recorded in its entirety using Zoom. This included simultaneous 
recordings of the three breakout rooms. Jamboards from each group were archived along with the 
individual post-activity questionnaires. In the questionnaire, participants were asked about their 
takeaways both as students and as teachers, their thoughts on possible task extensions, and the 
challenges they encountered with the task (see Table 1 for the questionnaire items). The researchers 
also recorded notes as they observed the enactment. 

Table 1. Post -Activity Questionnaire Items 

1. What are some of your takeaways from the class discussion? (Student mode) 

2.    After today's activity, what is your next step? 

3.    What was the most challenging part of today's activity? 

2.5 Data Analysis 
We analyzed the data using the Common Core framework for Mathematical Modeling (see Fig. 3) to 
authenticate the task as a true mathematical modeling task. The framework has six stages that were 
analyzed; At the Problem stage, it was determined that the activity was in the real world of home 
improvement; this was affirmed by the groups during the enactment. In the Formulate stage, the 
students read the task and had to make sense of the diagram, by addressing the irregularities in the 
room and the kitchen Island, and subsequently choose appropriate mathematics needed for the task. In 
the Compute stage, the students worked with measurements in feet and inches, found the area of the 
different geometric shapes, and estimated the costs of the flooring materials. The students were tasked 
with navigating the store website and determining the necessary factors that affect pricing and what the 
correct pricing will be in the Interpret stage. The students had to validate their choices by reflecting to 
see if they answered the question fully. A good example is when students realized that materials are 
sold in packages and the quantity of packages required would need to be rounded up, since the 
hardware store will not sell 7.4 packages of tiles. 

 
Figure 3. The mathematical modeling cycle from CCSSM 

Each researcher reviewed the videos, notes, and questionnaires from their assigned breakout room to 
identify the students’ actions during the enactment and noted how these actions mapped to the modeling 
cycle. After each researcher reviewed footage from all three breakout rooms, a determination was made 
about how to appropriately map student actions to modeling stages. These results were then written up 
to compare the three groups’ modeling behaviors, decision-making processes, and levels of 
engagement. Reviewing these results, we were able to map the students’ actions to the appropriate 
stages of the modeling framework and assess whether each stage was sufficiently met. 

We analyzed the pre-enactment, enactment, and post-enactment of the activity by reviewing the videos, 
Jamboards (students’ work), and the results from the questionnaires. We anticipated the students’ 
experiences with the modeling activity, then judged our predictions based on our analysis. We used a 
modified observation form for the teacher framework from the University of Nevada, Las Vegas’ 
Modeling Eliciting Activity library [15] and used it as our analysis guide. See a version of our analysis 
guide in Table 2. 
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Table 2. Analysis Guide 

Component Considerations 

The mathematics What mathematical concepts and skills did the students use to solve the problem? 

Team Interactions How did the students interact within their team or share insights with each other? 

Data Organization and 
Problem Perspective 

How did the students organize the problem data? How did the students interpret 
the task? What perspective did they take? 

Tools What tools did the students use? How did they use the tools? 

Assessment/Justification How did the students question their problem-solving processes and their results? 
How did they justify their assumptions and results? What cycles did they go 
through? 

3 RESULTS 
Our teachers gained insight about implementation as they incorporated mathematical modeling in 
secondary classrooms. The teachers found that the Flooring task offered authentic opportunities for 
math modeling as described by teachers’ responses in the exit survey. They found the task was 
extensive, messy, had a real-world application, was open-ended, and provided students opportunities 
to make genuine choices: price selection, choice of materials, and feasibility of solutions. 

The task provided opportunities for students to be creative by approaching the task from different 
perspectives based on their experiences. The students presented different floor designs based on 
selected materials. Some students offered to mix and match materials to help reduce cost. The 
possibility of using carpeting (the least expensive material) in one room, would allow the homeowner to 
use a more expensive material in another room. 

The teachers gained insight into student collaboration when modeling in secondary classrooms. The 
students worked seamlessly even though no leaders were assigned in the teams. It made it clear that 
mathematical modeling is collaborative in nature because the students took leadership initiatives as they 
were motivated by time constraints. In one group, a student took the initiative to provide structure to the 
team by proposing that they begin the task by looking at the website to see the pricing of the materials. 
In another group, the students began by dividing into different groups where one group was responsible 
for the calculations and finding the square footage of the floor while another group started working on 
finding the materials 

3.1 Affordances for Students 

3.1.1 Open-ended problem with multiple solutions 
Mathematical modeling activities expose students to the messy nature of real-world problems because 
they are open-ended and often have multiple solutions. By assigning each group a different flooring 
material, the class realized that there are a variety of price points and benefits to each material. Although 
carpeting is considerably cheaper than tile, it does not make it a viable option for a kitchen floor, as one 
student asked the carpeting group during their presentation 

3.1.2 Equity and accessibility 
This activity was equitable for the students because they did not need special knowledge about flooring 
to engage in the activity. The flooring calculator recommendation of using an extra 10% material for 
installation gave students an insight that is not general knowledge outside of the construction industry. 
The hardware store’s website gave the students access to an online catalog of materials and tools 
necessary for a flooring renovation. 

3.1.3 Possibility of extensions 
This task could be extended over multiple days, which would allow students to research the materials 
needed to complete the installation of a given flooring type. Another option would be to allow students 
to mix and match different flooring types in their quotes, so they could utilize cheaper options in certain 
rooms, for example, some students preferred carpet in the living room and tile in the kitchen. 
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3.1.4 Exposure to the modeling cycle 
The students’ explicit exposure to the modeling cycle throughout the course gave them a meta-cognitive 
perspective on the enactment. As a conceptual framework, the modeling cycle helped guide student 
decision-making. For example, the students followed all the stages of the mathematical modeling cycle 
from CCSSM, more especially the validating stage where the students reflected on their solutions to see 
if they were answering the question and the last stage of reporting where each group presented their 
work and got feedback from other students and the researchers. 

3.1.5 Small groups 
Mathematical modeling is well accomplished through group work [1]. The group environment afforded 
students the opportunity to bounce ideas off of each other and verify calculations. Because of time 
limitations, the students were able to divide responsibilities and also help each other in authenticating 
and making decisions. Furthermore, it provided each group with multiple perspectives, because most of 
the group members share their different perspectives. When presented with multiple choices they could 
discuss and make informed decisions. The small groups also acted as a resource because when some 
students were stuck, those who had knowledge of the relevant mathematics or information on how 
materials were sold stepped in to provide guidance.  

3.1.6 Available tools 
This modeling activity afforded students access to authentic online tools used by real homeowners. The 
Lowe’s website search options and flooring calculator informed their real-world decision-making, 
validating the activity as a true modeling task. Lowe’s website and its flooring calculator helped students 
research pricing, save time, selection of materials, and decision making. The website allowed the 
students to virtually browse the store’s inventory, read the benefits of each product, and sort them by 
price. An additional benefit of the website and flooring calculator was it helped groups produce their 
solutions within the 30-minute window. An additional affordance provided by this modeling activity was 
the opportunity for students to utilize a Google Jamboard, an online collaboration tool, which they used 
to share ideas and prepare their work for presentation (see Figure 4).  

 
Figure 4. Jamboard from Hardwood Flooring Group 
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3.2 Challenges for Students 

3.2.1 Time Constraints 
Time was the most frequent concern listed in the exit surveys. The survey showed that 9 out of the 12 
surveys reported time constraints as one of the major challenges to this task. The students struggle with 
completing the task on time and being able to make informed presentations. Additionally, given that the 
students valued the extensions made possible by the activity, which could support more sophisticated 
mathematical models by considering additional variables, they wanted more time to explore these 
experiences. This is consistent with findings from other studies [16]. 

3.2.2 Oversimplification of Calculations 
One challenge of this task was the tendency for students to oversimplify area calculations. Although the 
floor plan consisted of non-rectangular areas and cutouts for a fireplace and a kitchen island, the real-
life application of the task encouraged an estimation of the area, with a 10% cushion, rather than an 
accurate area calculation. Our expectation was that students would attempt to find an accurate 
measurement, possibly using an online irregular area calculator application, to trace, measure, and 
calculate the areas in the family room and kitchen. However, none of the groups utilized this type of 
software. Although 2 of the 3 groups calculated areas using the rectangular dimensions provided, their 
final calculations were close to the actual area combined with the 10% overage used by contractors. 
The remaining group used the rectangular area calculation along with the 10% overage recommended 
by the flooring calculator and ended up with a larger calculation and thus an overestimate of flooring 
material in their presentation. 

3.2.3 Building and Construction Knowledge and Understanding 
In relation to timing, the second most common issue was a desire to further research the installation 
process for different types of flooring, along with the accompanying materials necessary for each type 
of flooring. This suggests that the task could benefit from scaffolding specifically in instances where time 
to enact is limited. For example, students could be informed that tiles require mortar to attach tiles to the 
subfloor and grout to fill in the gaps between tiles. 

3.2.4 Working Virtually VS Traditional 
Some students struggled with doing the task virtually. While the virtual platform has some advantages 
such as students accessing the store website and its resources, most of the students struggled with the 
Jamboard as a medium of recording their feedback. One group member argued that “if we were in class, 
we would have had the piece of paper in front of us, and maybe we could have calculated its exact 
measurement” (Tile, 2021, 43:02). Another student mentioned in the exit survey that in a traditional 
classroom students could create presentation posters that had samples of the flooring materials they 
were recommending. Through the students' reflections, it was determined that many of the students 
would have loved to conduct the activity in a real store where they could have had opportunities to 
interview the store experts on the viability of the resources and what other considerations they might 
need to consider. Also, it was recommended in the exit survey that in a traditional classroom the students 
might print the floor plan from the Jamboard and use a ruler to help calculate the area more accurately. 

4 CONCLUSIONS 
In this study, we found that presenting this task in a remote learning environment was beneficial to the 
students’ modeling experience. This environment helped mitigate the issues of time most of the 
researchers of mathematics modeling identify as the biggest challenge [13]. Despite the survey results 
noting time as a limitation, the time-saving affordances given by completing the task virtually enabled all 
the groups to complete the task and visit every stage of the modeling cycle in the allotted time. Students 
were able to access each other's work, share and critique each other's ideas simultaneously which 
would not be as efficient with an in-person modality. 

The results show that all groups were able to engage in every part of the mathematical modeling cycle 
within 60 minutes, including presenting to the whole class. Additional time and knowledge would have 
allowed students to cycle back through the task to produce a more refined result - a key component of 
mathematical modeling [8]. The task design could be modified to meet specific learning objectives if 
calculating the area of compound polygons is an essential goal. This task lends itself to possible 
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extensions and areas for future exploration that would allow for more sophisticated models and enriched 
learning opportunities for the students. Possible examples include the use of different materials in 
different rooms, the inclusion of ancillary materials, tool rentals, marketing, discounts, and labor costs. 
This paper adds to research by reflecting on the possible benefits and challenges of administering 
modeling tasks in a secondary school setting. 

In this study, similar to other research, we found students used unpredicted ways to approach the task 
and did not meet one of the expected mathematical goals [17]. Area calculations did not meet the goal 
of finding compound polygon areas. Only one of the three groups attempted to find the area of the 
compound polygon. This highlighted the consideration that when implementing mathematical modeling 
activities, the teacher should be aware that students might present the solution in a way inconsistent 
with teacher expectations. This finding aligns with the current research that students will incorporate 
different approaches in their solutions [4]. 

We found similar affordances as provided in the research. Research shows that for teachers to 
effectively teach mathematical modeling they should practice solving the models effectively “teachers 
as modelers” [13]. This modeling activity showed that and afforded the teachers insight into the role of 
students. Through this student perspective, the teachers gained firsthand experience with mathematical 
modeling. Handling the messy nature of an open-ended problem, working collaboratively, producing a 
solution in a given time, and presenting their findings were challenges that each teacher had to reconcile 
as their students would if doing this task.  

A reflection of the task and the process indicates that the task provided the students opportunities for 
mathematical modeling. Based on the students' reflection results, the task will be appropriate for middle 
school students because the task is accessible to students who have the competencies required to 
engage with the task. Future research will study enactments of similar activities in real secondary 
classrooms to better ascertain the implementation concerns around mathematical modeling. 
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MOBILE DIGITAL LIBRARIES AND MOBILE LEARNING – AN 
ANSWER TO THE MODERN DEMAND OF INFORMATION USERS 

M. Garvanova, E. Tsvetkova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
With the introduction of the new information and communication technologies in public life, a radical 
transformation in the thinking, attitudes and needs of citizens is taking place. The new cultural and 
educational environment creates active users, without restrictions in the search, with the desire to solve 
problems and constantly develop their competencies. There is a need for constant and unlimited access 
to all the accumulated world knowledge and information, the need to transform the ways and means of 
obtaining and acquiring knowledge. 

These changes in consumer attitudes and current technological capabilities lead to the creation of e-
learning and mobile learning, digital and mobile digital libraries. These new forms aim to optimize the 
collection, structuring, sharing and use of information and knowledge so as to respond as effectively as 
possible to the needs and requirements of modern society. 

Mobile access to information and knowledge is also the subject of this paper, which presents the results 
of a survey on mobile digital libraries and mobile learning conducted among information users – students 
at the University of Library Studies and Information Technologies, ULSIT (BULGARIA). The research 
was conducted in connection with the implementation of a research project entitled “Information Portal 
for Mobile Learning and Mobile Access to Library Services and Resources”. The main goal of the project 
is to achieve new scientific knowledge, combined and presented in a common information Internet 
portal, through which to reveal and summarize the positive changes through a systematic study of the 
issues related to mobile learning and mobile access to library services and resources, which information 
technologies cause in modern society in terms of new opportunities for access to education and 
information. 

The main objective of the research, presented in this paper, is to examine and analyse the extent to 
which information users use mobile devices for reading, education and access to information resources, 
their attitude towards the inclusion of mobile digital services and education in library services, and the 
extent to which they are informed and support international policies for mobile access to education and 
library services and resources. 

To achieve these goals, a questionnaire with three main panels has been developed: 

- PART 1. Mobile digital libraries and mobile readers’ service. 
- PART 2. Mobile learning and lifelong learning. 
- PART 3. Policies for mobile information services and mobile learning. 

The object of the research are young people as active users of information resources and digital 
services. Through the online form of the questionnaire with the application Google Forms in the period 
June – July 2021 was recruited 136 students from ULSIT with different professional and socio-
demographic profile. The empirical data was entered and processed with the IBM SPSS Statistics 21 
statistical software. 

The obtained results emphasize the need to include mobile educational and information resources and 
services in library policies to adequately respond to modern consumer needs, as well as the need for a 
new single information Internet portal to bring together information on these issues and promote them 
among all stakeholders. 

Keywords: Mobile digital libraries, mobile learning, mobile technologies, research project. 

1 INTRODUCTION  
Today we live in a highly developed information environment, which provides unlimited opportunities for 
increasingly accessible knowledge and information, which at the same time are becoming increasingly 
important and valued. We strive to achieve smart growth and build a knowledge-based society [1]. At the 
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same time, modern technologies are increasingly entering the educational process and transforming the 
ways to reach information and educational resources [2]. Modern users of information and educational 
services require several changes in approaches to providing access and opportunities to use information 
resources [3], [4]. Today users are clearly aware of the right of access to information and education as one 
of their basic human rights and are looking for optimal opportunities to unhinderedly exploit the potential 
of unlimited information exchange and new technological opportunities [5]. 

The impact of globalization and modern information technologies necessitates the inclusion of innovative 
approaches to the provision of information and knowledge, such as mobile digital libraries and mobile 
learning. These new forms of information aim to respond as effectively as possible to the needs and 
requirements of modern users, as well as to optimize the collection, structuring, sharing and provision 
of information and knowledge. 

2 RESEARCH PROJECT “INFORMATION PORTAL FOR MOBILE LEARNING 
AND MOBILE ACCESS TO LIBRARY SERVICES AND RESOURCES” 

Mobile digital libraries and mobile learning are also at the heart of the research project entitled 
“Information Portal for Mobile Learning and Mobile Access to Library Services and Resources”. The 
project is approved for funding in a Competition for Financial Support for Projects of Junior Basic 
Researchers and Postdocs – 2019, held by the Bulgarian Science Fund with the Ministry of Education 
and Science of the Republic of Bulgaria, Contract № KP-06-М35/2 from 18.12.2019, led by Senior 
Assist. Prof. Elisaveta Dimitrova Tsvetkova, PhD. 

The main goal of the project is to systematically explore the issues, related to mobile learning and mobile 
access to library services and resources, to reach new scientific knowledge, united and presented in a 
common information web portal, to identify and summarize the positive changes that information 
technologies are inducing in today’s society with respect to new opportunities for access to education 
and information through the active role of mobile digital libraries. As a result, the aim is to increase the 
interest and dissemination of these forms of information in the educational, scientific, and cultural fields 
as well as to increase social awareness on the subject. 

The realization of the main goal of the project, which is a systematic study of the issues related to mobile 
learning and mobile access to library services and resources, both in Bulgaria and in other European 
countries, will lead to new scientific knowledge and products, united and presented in a common 
information web portal, which will reveal and summarize the positive changes that information 
technologies are causing in today’s society with regard to the new opportunities for access to education 
and information, through the active role of digital mobile libraries, which in turn will increase the interest 
and distribution of these forms of informing in the educational, scientific and cultural sphere in the 
Republic of Bulgaria. 

Conducting the research on the project will lead to the acquisition of new theoretical knowledge, applied 
scientific results and new educational content, which will be objectified in: 

• a thematic information portal, freely available on the Internet, containing the following information 
bases: 
o Information base: Mobile digital libraries. 
o Information base: Projects and initiatives in the field of mobile education. 
o Information base: Institutions – leaders in the sphere of mobile libraries and education.  
o Information base: Scientific forums, related to mobile digital libraries and mobile education. 
o Information base: Regulatory documents on the field. 

• 1 monograph.  
• scientific papers and publications in peer-reviewed scientific editions. 

• new educational content aimed at bachelor and master students at ULSIT.  

All these objective results from the project implementation will also be the means of disseminating its 
results to the general scientific and cultural public, and access to the information portal will be free for 
all interested in the issue, without any restrictions. 

The project team will disseminate the results of the research to scientists from different fields of science, 
among specialists in the field of library and information sciences, education, cultural heritage, 

2025



 

 

information technologies, etc., by actively participating with papers, scientific messages, posters, and 
presentations at national and international forums. 

The last activity of the project is to organize and conduct a national scientific seminar to raise awareness 
of the project issue and to promote the results of its activities. Representatives of all major Bulgarian 
libraries will be invited to the seminar – National Library “St. St. Cyril and St. Methodius”, Sofia City 
Library, all regional and all university libraries in the country, as well as scientists, specialists, 
postdoctoral fellows, young scientists, PhD students and bachelor and master students of ULSIT. The 
focus of the program of the seminar will be the promotion of the created information portal, the activities 
carried out under the project and the project. Promoting mobile forms of education and informing among 
the library community, in the educational community and not least among the political and business 
elites in the country will catalyse the wider application of the latest advances in information technologies 
in the research, education and information spheres in the country. 

In implementation of one of the activities under this project, a survey was conducted on mobile digital 
libraries and mobile learning, conducted among information users, the results of which are presented in 
this paper. 

3 SURVEY ON THE TOPIC “MOBILE DIGITAL LIBRARIES AND MOBILE 
LEARNING” AMONG USERS OF LIBRARY SERVICES 

The study of users’ attitudes towards mobile digital libraries and mobile learning, presented in this 
scientific paper, was implemented in the implementation of the research project entitled “Information 
Portal for Mobile Learning and Mobile Access to Library Services and Resources”. 

The survey conducted on “Mobile digital libraries and mobile learning” is designed to study and analyse 
the extent to which information users use mobile devices for reading, training, and access to information 
resources, what is their attitude to the inclusion of mobile digital services and training in library services, 
and how well informed and supportive they are of international policies for mobile access to learning 
and library services and resources. 

To achieve these goals, a questionnaire with three main panels has been developed: 

- PART 1. Mobile devices, applications, and mobile digital libraries. 
- PART 2. Mobile learning and lifelong learning. 
- PART 3. Policies for mobile information services and mobile learning. 

The object of the study are students as active users of information resources and digital services. 
Through the online form of the questionnaire with the application Google Forms in the period June – 
July 2021 were recruited 136 students from the University of Library Studies and Information 
Technologies, ULSIT (BULGARIA) with different professional and socio-demographic profile: men 
(n=52, i.e. 38.2%) and women (n=84, i.e. 61.8%); aged 18-25 (n=58, i.e. 42.6%), 26-29 (n=11, i.e. 8.1%), 
30-39 (n=36, i.e. 26.5%), 40-50 (n=29, i.e. 21.3%) and over 50 (n=2, i.e. 1.5%); with secondary 
education (n=53, i.e. 39%), secondary special education (n=42, i.e. 30.9%) and higher education (n=41, 
i.e. 30.1%); with residence Sofia (n=107, i.e. 78.7%), regional city (n=15, i.e. 11%), another city (n=9, 
i.e. 6.6%) and village (n=5, i.e. 3.7%); as well as students in Bachelor’s degree (n=120, i.e. 88.2%), 
Master’s degree (n=8, i.e. 5.9%) and in scientific and educational degree “Doctor” (n=8, i.e. 5.9%). 
Students from the two faculties of the University are covered – Faculty of Library Studies and Cultural 
Heritage, FLSCH – n=71, i.e., 52.2% and Faculty of Information Sciences, FIS – n=65, i.e., 47.8%. The 
survey was sent to 1943 respondents. The empirical data were entered and processed with the IBM 
SPSS Statistics 21 statistical software. 

4 RESULTS 
One-dimensional frequency distributions and qualitative content analysis of the answers to the open-
ended questions were used in the processing of the empirical data. 

4.1 Mobile devices, applications, and mobile digital libraries 
The study reveals that among the most used mobile devices in the daily lives of young people are phone 
– 91.2% and laptop – 80.9%, followed by iPhone – 19.9%, tablet – 18.4%, e-reader – 13.2% and iPad 
– 2.2% , as the question provides opportunities for more than one answer. Also of interest is the question 
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of what library services, accessible via mobile devices, are used by the respondents, asked again with 
the possibility of multiple answers. The results are presented in Table 1. 

Table 1. Use of library services accessible via mobile devices. 

Mobile library services 
Responses Percent  

of Cases N Percent 

Search in electronic databases and obtain the full text of the document 76 25.1% 56.3% 

Search in the bibliographic database of the library 75 24.8% 55.6% 

Mobile access to the full text of library documents 50 16.5% 37% 

Mobile instruction for the use of resources and services 35 11.6% 25.9% 

Mobile walk in the library 33 10.9% 24.4% 

SMS service 10 3.3% 7.4% 

I have not used 24 7.9% 17.8% 

Total 303 100% 224.4% 

As can be seen from Table 1, predominate students who are active users of mobile services in terms of 
searching in electronic databases and obtaining the full text of the document – 56.3%, searching in the 
bibliographic database of the library – 55.6%, mobile access to the full text of library documents – 37%, 
etc. It is no coincidence that the respondents approve of the creation of mobile digital libraries – 87.5%, 
partially approve – 8.8% and only 3.7% express their disapproval. 

However, the respondents share that the mobile services of Bulgarian libraries are not popular enough 
and accessible to users – 61.8%, the possibilities of modern digital technologies in the activities of 
Bulgarian libraries are not fully used – 60.3% and it is necessary to expand mobile and information 
services, offered by the Bulgarian library institutions – 88.2%. Table 2 shows the degree of users’ 
satisfaction with the quality and capabilities of the mobile services offered in Bulgarian libraries. 

Table 2. Degree of satisfaction with the quality of the mobile services offered by the Bulgarian libraries. 

Satisfaction N Percent Cumulative Percent 

Completely satisfied 9 6.6% 6.6% 

Overall satisfied 38 27.9% 34.6% 

Neither satisfied nor dissatisfied 73 53.7% 88.2% 

Overall dissatisfied 15 11% 99.3% 

Completely dissatisfied 1 0.7% 100% 

Total 136 100%  

Table 2 shows that more than half of the respondents gave neutral answers – 53.7% (neither satisfied nor 
dissatisfied), which reveals the need to expand and improve mobile library services, which are actively 
sought by the new “digital generations”, especially in the context of the global COVID-19 pandemic. This 
is confirmed by the strongly positive assessments of the respondents that mobile learning and mobile 
access to library services and resources promotes reading, information literacy and digital competence 
among the younger generations – 75%; new information technologies provide new, additional 
opportunities for libraries to initiate different, current directions of development and to increase their social 
status and public prestige in the modern information society – 83.1%; through mobile training and mobile 
access to library services and resources, the library institutions actively participate in the preservation and 
socialization of the national and world cultural and historical heritage – 77.9%; the application of modern 
information and communication technologies (ICT) meets the current information needs and challenges 
and strengthens the key role of the library as a cultural, educational, spiritual, moral and educational 
institution – 68.4%, and that mobile learning and library services are an effective way to access to 
resources and information in crisis situations, especially in the case of COVID-19 – 89%. 
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4.2 Mobile learning and lifelong learning 
It is noteworthy that the surveyed students are largely familiar with the ideas of mobile learning – 52.2%, 
partially informed – 35.3% or to a lesser extent/do not know the possibilities of mobile learning as a means 
of personal development throughout life – 12.5%. Modern young people fully approve of the inclusion of 
ICT in the educational process – 84.6%, partially approve – 10.3%, and a small proportion of them approve 
to a small extent or do not approve of the use of ICT in pedagogical practice – 5.1%. Respondents also 
show close attitudes about the need to include mobile devices as a useful didactic tool in formal education 
– 67.6%, 22.1% partially approve and 10.3% express hesitant opinion, and in non-formal education – 
65.4% fully share, 26.5% – partially share and only 8.1% have a negative attitude. 

4.3 Policies for mobile information services and mobile learning 
Most students are unfamiliar – 54.5%, 27.9% are partially familiar and only 17.6% are generally familiar 
with national strategic documents and policies supporting the development of digital libraries, mobile 
digital libraries, and mobile learning. Similar trends are emerging in terms of young people’s awareness 
of UNESCO Mobile Learning Week: 59.6% are unaware, 28.7% are partially aware, and 11.7% are well 
informed about the goals and initiatives of this forum. However, there is a strong consensus among 
respondents on the involvement of library institutions in achieving access to education and information 
for all throughout life, incl. and through the distribution of mobile digital libraries and mobile forms of 
continuing education – 82.4% fully support, 16.2% partially support and 1.4% do not support such 
activities. 

Most respondents also indicate that the creation of an information portal for mobile forms of learning 
and information among the library community and in educational circles will facilitate access to 
information and resources for users – 81.7%, with only 14.7% partially sharing or not sharing this opinion 
– 3.6%. The content analysis of the open answers reveals that among the key functionalities and content 
that an information portal for mobile library services must have to benefit the users are easy-to-use 
interface, clear enough navigation instructions, rich volume from information and materials, adequate 
support, and free access to library applications. 

5 CONCLUSIONS 
This paper and the presented research project aim to emphasize the key importance of mobile 
technologies in modern information and educational approaches and to contribute to the promotion of 
these topics among the scientific community, information experts and users. 

Because of their portability and ubiquity, mobile technologies and devices have the potential to influence 
the teaching, learning and delivery of information resources and services, as well as to accelerate the 
challenges of literacy, equity, and access to education worldwide. Although mobile learning is one of the 
latest trends in education policies, it already has many advocates around the world. Its potential is 
assessed by both students and scientists, teachers, representatives of technology companies and 
several international organizations. Undoubtedly, mobile learning receives the most serious attention 
and support from the United Nations Educational, Scientific and Cultural Organization (UNESCO). The 
reason for this is explained by UNESCO experts with the words: “Today there are over six billion mobile 
phone subscriptions worldwide, and for everyone person who accesses the internet from a computer 
two do so from a mobile device. Given the ubiquity and rapidly expanding functionality of mobile 
technologies, UNESCO is enthusiastic about their potential to improve and facilitate learning, particularly 
in communities where educational opportunities are scarce” [6]. 

The results of the survey presented in the paper prove the need to include mobile learning and 
information resources and services in library policies to adequately respond to modern users’ needs, as 
well as the need for a new single information Internet portal to integrate information on these issues and 
promote them to all stakeholders. 
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Abstract 
This paper is part of a larger project aimed at revealing lexical and phraseological units of the Russian 
language representing semantics of unity and animosity (The study is supported by Russian Science 
Foundation, project No. 20-68-46003 “The Semantics of Unity and Animosity in Russian Lexis and 
Phraseology: Language System and Discourse”). It focuses on communication in online communities 
which function as platforms for building both individual and group identities. Although individuals often 
tend to explicate their individual qualities, there is a constant need to be part of a group, and this urges 
internet-users to unite in online communities. As has been proved in other studies, virtual groups have 
the same ontological characteristics as real groups have in physical settings. 

We assume that values as part of collective teachers’ identity are constructed and maintained in the 
process of online communication and serve to unite group members. The aim of the research is to reveal 
the key values of pedagogical communities and their role in professional online communication. The 
data were retrieved from professional online communities for teachers in the Russian social network 
VKontakte and on Facebook. The data include 400 posts and comments added by members of the 
communities. 

In terms of methodology, the study draws on genre studies, CDA, and identity theory. We apply the 
model of analysis propounded in one of the previous works. Collective values of the pedagogical 
community are explored on three levels: pragmatic, communicative and linguistic. 

The findings of the study suggest that teachers’ online communities are aimed at collegian discussion 
and support as well as giving and receiving professional advice. The key pedagogical values include 
high standards of professionalism, love of teaching and dedication. The values are supposed to be 
shared by the group members, and the failure to meet certain axiological criteria gives rise to collective 
criticism. We claim that values are constructed through an array of pragmalinguistic resources, including 
genres of advice, recommendation and sympathy, lexical units and phraseology with the semantics of 
unity, phrasal verbs with semantics of continuity, modal verbs, etc. Generalising on a higher level, we 
argue that modern technologies, the Internet first and foremost, offer a wide platform for social 
integration, development of supportive relationships and meaningful cooperation. 

Keywords: Values, teachers’ online communities, collective identity, unity, linguistic resources. 

1 INTRODUCTION 
This paper is part of a larger project aimed at revealing lexical and phraseological units of the Russian 
language representing semantics of unity and animosity. The study is supported by Russian Science 
Foundation (project No. 20-68-46003 “The Semantics of Unity and Animosity in Russian Lexis and 
Phraseology: Language System and Discourse”). In this part of the study we focus on computer-
mediated communication in professional online communities. 

The social aspect of the research can be described in terms of identity theory. Teachers’ collective 
identity as a type of social identity is constructed discursively. Owing to the possibilities provided by 
social networks, this type of identity can be built in professional online communities. 

Considering the linguistic aspect, this research aims at revealing the pragmalinguistic mechanisms used 
to construct the collective pedagogical values as part of the collective identity and their role in 
professional online communication. 

The latest 25 years have witnessed considerable interest in computer-mediated communication (CMC). 
Nowadays the development of technologies makes experts reconceptualize the understanding of this 
term. Computers are not novelties and focusing on the mediation of communication, rather than on a 
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particular device, is one of the new approaches to CMC scholarship [1]. According to C. T. Carr, this 
approach helps to “focus on the role and effects of mediation on fundamental communicative processes” [1]. 

The Internet creates a unique environment for communication and interaction. Computer-mediated 
communication has acquired the characteristics of a social space that is based on interaction [2]. This 
fact raises identity issues, including both individual and collective identities. Several researchers have 
already noted that identities are shaped in interactive environments [3], [4], [5]. 

The experts, for example [6], [7], contend that human beings are social species and cannot live without 
groups: “Groups are crucial ‘tools’ for human adaptation” [6, p. 38]. As well as in physical settings, there 
are thousands of virtual communities in online environments. The distinction between real communities 
and their virtual counterparts is under discussion. B. Wellman and M. Gulia assume that the Internet is 
well suited to maintain social ties between people who cannot see each other often and their 
relationships are based on shared interests, rather than on shared social characteristics [8, p. 185]. The 
researchers underline the supportiveness of the Net: “The process of providing support and information 
on the Net is a means of expressing one’s identity, particularly if technical expertise or supportive 
behavior is perceived as an integral part of one’s self-identity. Helping others can increase self-esteem, 
respect from others, and status attainment” [8, p. 177]. According to S. Herring, virtual communities in 
electronic environments have the following characteristics: 1) “active, self-sustaining participation; a 
core of regular participants”; 2) “shared history, purpose, culture, norms and values”; 3) “solidarity, 
support, reciprocity”; 4) “criticism, conflict, means of conflict resolution”; 5) “self-awareness of group as 
an entity distinct from other groups”; 6) “emergence of roles, hierarchy, governance, rituals” [9]. These 
characteristics show that physical communities and their virtual counterparts have similar 
characteristics. The aim of our work widely understood is to broaden current knowledge of 
communication in online communities.  

2 METHODOLOGY 
Several studies have been conducted on virtual communities, including those concerning the methodology 
of research [9], [10]. It has been suggested that computer-mediated discourse analysis (CMDA) can be a 
reliable approach to the study of communication in virtual communities [9]. According to S. Herring, CMDA 
deals with the analysis of logs of verbal interaction [9]. More recent research [11] suggests that discourse 
analysis in its traditional forms as well as computer-mediated discourse analysis are not devised for 
nonverbal communication. Multimodality of computer-mediated communication demands a new 
methodological approach: “An approach needs to be developed that analyzes disparate modes in relation 
to one another, ideally with a common set of research questions, methods, and so forth, to permit 
meaningful comparisons across modes and across platforms” [11, p. 401]. 
In terms of methodology, this study is based on the following theoretical assumptions. Identities as social 
phenomena are constructed and re-constructed discursively [12]. Language as an “irreducible part of 
social life” [13, p. 2] should always be taken into account. The study draws on CDA in N. Fairclough’s 
understanding, which, however, doesn’t limit the research to the linguistic analysis of texts. “The ‘internal’ 
(semantic, grammatical, lexical (vocabulary)) relations of texts are connected with their ‘external relations’ 
(to other elements of social events, and to social practices and social structures) through the mediation of 
an ‘interdiscursive’ analysis of the genres, discourses and styles which they draw upon and articulate 
together” [13, p. 38]. 
We also pay attention to multimodality of the computer-mediated communication and believe that it is 
necessary to apply multimodal discourse analysis which is understood as “a paradigm of discourse studies 
which extends the study of language per se to the study of language in combination with other resources, 
such as images, scientific symbolism, gesture, action, music and sound” [14, p. 120]. 
As it was suggested by T. V. Dubrovskaya in one of the previous works [15], identities can be studied on 
three levels: pragmatic, communicative and linguistic. In our study we focus mostly on the pragmatic level. 
Firstly, we find the representations of the values as the components of teachers’ collective identity in the 
corpus. Secondly, we analyze the linguistic tools used to construct these values. Finally, we investigate 
the role of images as multimodal means in teachers’ professional communication. 
The data for the research were retrieved from professional online communities for teachers in the Russian 
social network VKontakte (“Secrets of teachers”: https: //vk.com/secrets_of_teachers) and on Facebook 
(“Teachers ask Teachers: https://www.facebook.com/groups/545080242935547”). As follows from their 
descriptions, these communities were created for professional help and guidance. The data include 400 
posts and comments added by members of the communities. All materials and images are taken from 
open sources and cited without changing spelling or punctuation. 
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3 RESULTS 
Teachers’ values form the pragmatic level of constructing collective identity in teachers’ communities. 
The shared values can be divided into two groups. The first group embraces “socially oriented values”, 
which are connected with maintaining social connections. The second group includes “individual-
oriented values”, i. e. values relating to personal development and self-realization. 

3.1 Socially oriented values 
3.1.1 Positive relationships with students 
The successful communication between teachers and students depends on the quality of their 
relationships. A novice teacher asking for advice gets the following answers from colleagues: 

1 Try to make sure you have a procedure for everything and teach it explicitly! If students know 
what is expected of them, the year will go smoothly! Make a connection with every kid and 
show lots of love  good luck! 

2 Build relationships before anything else! Then procedures!!!!! 
Lexemes with semantics of unity (connection, relationships) are used to emphasize the 
importance of building strong social ties with students. Lexeme love is used to strengthen the 
emotive component of the teaching process. 
In some posts strong relationships between teachers and students are compared with family 
relations: 

3 Это твоя вторая семья! Без них грустно и тоскливо. 
Translation: It’s your second family! One feels sad and miserable without them. 
Lexemes with negative semantics accentuate the teachers’ emotional attachment to these 
relationships. 

3.1.2 Mutual respect and cooperation 

Building positive relationships with people at work is equally important: 
4 Advice for 1st year teachers: 

Be extraordinarily kind to the people who work in your building who aren't teachers! Cafeteria 
workers, custodians, maintenance people, IT support, book keepers, secretaries, 
paraprofessionals, the school nurse, etc. 
You need them far more than they need you. Make friends with these people and they will always 
be there to support you. They are worth their weight in gold!! 
School stuff is portrayed as a valuable source of support by means of the idiom (are worth their 
weight in gold). 
Characteristics that represent ways of behavior towards each other include being helpful, 
cooperating and supporting at times of crisis: 

5 <…> И выход из сложных ситуаций думаю найти вместе легче. Конечно, сколько людей 
столько мнений, но все же <…> вместе мы сила. 
Translation: And finding a way out of difficult situations, I think, is easier together. Opinions differ, 
but still <…> we are strong together. 

6 In these hard times we need to come together and help each other. I have created a google 
folder that I am willing to share with all of you and giving you editing rights. This is a place to 
share great online lessons for our students and collectively make it easier for each other. This 
can even carry on to lessons we can use in our classrooms. I'm sick of seeing resources that I 
have to pay for. We are in this together! Please start uploading lessons and creating folders for 
your subject matter (if they are not already there). Please make copies of other people's work if 
you are going to edit and use as your own. Hope that I am doing the right thing to help our students 
succeed in online and classroom learning. 

Modal verbs (need, can) used in combination with the collective “we”, the lexemes and phrasal verbs 
with the semantics of unity (вместе, together, collectively, each other, come together) imply the wish 
to cooperate and build rapport with virtual colleagues. 
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The group members share the collective destiny: 

- This is an amazing idea. This is how we unite to make our life count. This is how we make a 
difference. This is to live with purpose. Thank you  

- Thank you so much! We as teachers pull through this together. 
The idiom to make a difference and the phrase to make one’s life count emphasize the teachers’ wish 
to make the world a better place. Being a part of a larger group helps an individual to be useful and to 
overcome challenges. 

For the members of the teachers’ communities, it is vitally important not to be alone coping with the 
effects of emotionally challenging work. Group members often ask if their colleagues have experienced 
the same situation: 

7 My school is almost 1 week in. We have full time in person students, two different sets of hybrid 
schedule students, and full time remote learners.  I feel like I may lose my mind trying to manage 
the 4 different scenarios all within my classroom. (I am responsible for teaching both remotely 
and in person.). Is anyone else in the same boat?? If so, has anyone else’s union stepped in? It 
feels like we are doing 2+ jobs and it is so draining! Maybe it gets better as you get use to it??  

- Same here! Each day is different— some are hard, some are good. I’m grateful for therapy where 
I learned a lot of helpful self soothing techniques. 

- So « happy » to read that I’m not the only one  
The sense of belonging to professional group is constructed by means of lexemes and idioms with the 
semantics of unity (same, in the same boat). 

3.2 Individual-oriented values 
3.2.1 Professional devotion 

Dedication and tenacity receive their representations in pedagogical discourse: 
8 I’m all for hard work and grit, but I hope my professional stick-with-it-ness never gets taken 

advantage of. 
The idiom to be all for sth and lexemes with semantics of determination (grit, stick-with-it-ness) 
are used for marking the professional devotion and the wish to continue despite all the difficulties. 
Group members suggesting that others should quit if something goes wrong are criticized and 
dissociated from the pedagogical community: 

9 I had this too but you have to think "whatever that's them and this is me" ... Becoming jaded is 
a thing but we must resist. 

10 Go with your heart! If it is a passion you stay, and leave the negative Nellies to complain. 
In examples (10), (11) the complainers are represented as an out-group by means of contrasting 
pronouns (them vs. me) and the informal phrase ‘negative Nellies’. The modal verb must (resist) 
emphasizes the importance of resilience for the members of the community. 

To continue working as a teacher means to preserve membership in the group: 

11 Keep on keeping on   ! There are hard days, especially in the first three years, but you 
will look back and see the evolution of yourself as an educator and be so proud! Plus, despite all 
the muck of the job, we get to be creative, make connections <…> 

12 Я 4й год в этой упряжке, и, да, хотя бы раз в неделю плачу, что времени ни на что, 
кроме работы нет, но всё-таки позитивные проблески есть<…> Надеюсь, в будущем 
еще больше разгребу авгиевы конюшни, и вам желаю того же. Держитесь! 

Translation: I’ve been in the same boat for 4 years and, well, though I cry that there is no time for 
anything but work at least once a week, but still there are some positive moments <…> I hope that in 
future I’ll clean the Augean stables and I wish you the same. Hang in there! 

Verbs with semantics of continuity (keep on keeping on, hang in there, держитесь) are used to appeal 
for determination of the members and to prevent them from quitting. Comparing the working process 
with cleaning Augean stables by means of the famous phraseological unit (авгиевы конюшни) helps to 
construct an image of overwhelming amount of work to be done. The clauses of concession (despite all 
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the muck of the job; но всё-таки позитивные проблески есть) are used to emphasize the wish to 
continue working in spite of the difficulties. 

3.2.2 High level of professionalism and lifelong learning 
Professional qualities are in priority for the members of pedagogical communities:  

13 PLEASE help. I teach 7-8th grade mythology and I’m STRUGGLING for content. I knew 0 about 
mythology when they threw this on me and I’m just hitting the end. Have you taught mythology or 
do you have any ideas?  

- You are going to LOVE this once you wrap your head around it! 
14 Teachers are made, not born. It may take a long time for anything to feel natural. You are not 

broken. 
The lack of knowledge in one of the fields motivates to continue learning. Gaining professional 
knowledge is a long process (it may take a long time). 

The members of pedagogical communities accentuate intergenerational continuity: 

15 And we are living through a historical change in educational practices - jump in. Veteran teachers 
would LOvE your tech tips and advice. We need your help! When covid hit, the student teachers 
showed their true colors. People who showed up and helped were hired, those that did little 
weren't. 
The connection between two generations of teachers is constructed by means of the phrasal verb 
with the semantics of unity (jump in) and the modal verb (need). 

Teachers of the previous generations serve as role models for novice teachers: 

16 <…> When I was in middle school, many of my teachers inspired me to become a teacher. Also, 
there are many family members that are teachers. Some are not with us. So wanted to follow in 
their footsteps to be a great part of the community around me.  

17 I come from a long line of teachers in my family. My parents were both teachers. I am actually a 
6th generation teacher in my family. It is such a rewarding profession and I have always seen the 
impact my parents and grandmother had on their students’ lives. As a young child, I wanted to 
become a teacher and make a difference too. 

Group members emphasize intergenerational continuity by means of the idiom (follow in their footsteps) 
and the present perfect tense (have always seen). Lexemes with the semantics of unity (community, 
both, too) are used to construct a circle of professionals working in the same field. 

3.3 Multimodal resources 
Social networks are the examples of interactive multimodal platforms – “Web 2.0 platforms that support 
a convergence of channels or “modes” (text, audio, video, images) for user-to-user communication” [11, 
p. 398]. Our analysis highlights three types of images used by teachers in online communities. 

The first group includes images conveying professional ideas: 

18  I just wanted to share how great of a first day I had today! I also wanted to show off my classroom 
a little since this morning was the last time it was going to look like this. Good luck to everyone 
starting school soon!  
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Figure 1. A classroom. 

– I love your classroom!!! So cute!! Thank you for sharing.  

– Absolutely beautiful  

Posting personal photos (Fig. 1), which demonstrate new approaches to teaching, group members are 
looking for the colleagues’ approval. These posts receive a positive evaluation from colleagues. 
Lexemes with positive semantics (cute, beautiful) and emoji are used to show support. The growing 
popularity of research on emoji semantics and pragmatics, for example [16], [17], proves a current need 
to explore this field. We are far from calling emojis a visual language; however, we can’t deny the ideas 
that they convey in context together with other semiotic means. 

The images of the second type are connected with the rituals accepted in online professional 
communities. These images usually bear an axiological charge. For example, admins share the image 
of the group founder who has recently passed away. The members of online communities may not know 
each other but united with a common identity they send condolences: 

19 Very sorry to hear this! May she Rest In Peace! This group has been an incredible source of 
camaraderie and help for so many and she sounds like a very kind and accomplished woman. 

20 I am so saddened by this. May beautiful Krista Rest In Peace. Thank you for your part in this 
amazing teacher group.  
Lexemes with the semantics of emotions (saddened) and emojis imply the emotional link between 
the teachers who identify themselves as a group (camaraderie, teacher group). 

The third group includes “humorous” images which aim at maintaining a positive atmosphere in the 
communities: 

21 So, how are all you "first years" doing? 

 
Figure 2. “First year teachers” meme. 

Humorous memes (Fig. 2) are used to lighten the mood. GIFS (Fig. 3) emphasize the wish of the 
teachers to keep face talking about professional difficulties and to stay positive: 
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Figure 3. A GIF image. 

4 CONCLUSIONS 
Professional online teachers’ communities serve as platforms for cooperation of teachers sharing 
common values and rituals. It can be inferred from the analysis that pedagogical values constructed in 
online communities form the pragmatic level of the professional collective identity. They include socially 
oriented values, on the one hand, and individual-oriented ones, on the other. Positive relationships with 
both students and colleagues are portrayed as a basis for productive work. The sense of belonging to a 
group and cooperating with colleagues represent the collective strength needed for dealing with 
professional problems. Knowledge and professional devotion acquire a positive axiological charge in 
contrast to the desire to quit, which is criticized by the group members. The professional values are 
constructed through multiple linguistic and multimodal resources including lexemes, idioms, and phrasal 
verbs with the semantics of unity, collective “we”, modal verbs, images, and emojis. The analysis 
highlighted the fact that modern technologies offer a wide platform for social integration and shaping 
collective identities. Further studies of computer-mediated professional communication need to be done. 
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GREAT FUN BUT MY ROSE IS SOGGY! DEVELOPING LANGUAGE
LEARNING MATERIALS THROUGH DIGITALIZED INTERCULTURAL

TASK-BASED ACTIVITIES
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Abstract

In this talk we will present an app, which has been designed and created with funding by the European
Commission, Erasmus Key Action 2 Strategic Partnerships for Higher Education (ENACT, 2019-1-UK01-
KA203-061567), that aims to engage participants in language learning through cultural activities around
the world. In the app, individuals can search the database for cultural activities in any language they are
interested in and then use the app to follow instructions in that language -with language support - in
order to take part in cultural activities typical of speakers of that target language. Additionally, app users
are encouraged to use their own language(s) to create cultural activities and language learning tasks for
other potential participants in a 'pass it forward' task chain. 

The principal objectives of the international team behind the app is to bring culture to life through task-
based online learning and promote engagement and interactivity through both the online media to be
used, and an online community. The migrant target groups include immigrants, refugees and asylum
seekers and the host communities, HE (Higher Education) staff and students and NGOs.

The team aspires to contribute to international understanding and cultural awareness through the app
through the provision of motivating and enjoyable ways of engaging with other languages and
discovering new cultural activities. By building up both face-to-face (in local intercultural workshop) and
virtual intercultural and linguistic communities, the project also hopes to foster social cohesion through a
process of language and cultural awareness raising. Additionally, working with the app supports the
development of digital competences. Participants create interactive digital content, and engage with
other online content, all of which is exposure to digital environments that may not be readily accessible
for some communities.

Teachers can profit from the app too by integrating cultural tasks into the curriculum for language
learning and/or cross-cultural learning as an occasional, complementary activity offers opportunities on
many levels to teachers around the world. It can be helpful in bringing the cultures and languages of
countries to life and in preparing students for an overseas trip as it helps engage them with the culture
and language in advance. Additionally, because the learning experience involves active engagement
with authentic materials and activities, along with motivating visual experiences with 360° videos and
images, the task-based learning is much more immersive. 

In our talk we will first outline the app design, highlighting several popular intercultural activities that have
already been added to the app before presenting 3 case studies that draw from interview data of
participants from different linguistic and intercultural backgrounds who took part in the training for
language teaching materials development for the app.

Keywords: Language App, Intercultural awareness, Language awareness, Task-based language
learning, heritage languages.
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THE MISSING LINKAGES BETWEEN EDUCATION AND ECONOMIC 
GROWTH IN SUB SAHARAN AFRICAN COUNTRIES: A HUMAN 

CAPITAL THEORY PERSPECTIVES 

M. Matashu 
North West University (SOUTH AFRICA) 

Abstract 
Why billions of dollars spent annually on education in developing countries appear to have so little impact 
on the economic growth within these countries? Why are increases in education not reflected in 
economic development within these countries? These central questions frame the missing linkages 
between education, human capital, and economic growth addressed in this paper. Education is expected 
to increase the productivity of a nation. Thus education is desirable for the contribution it makes to the 
quality of life for people through increased economic growth. As such, each nation invested in education 
hoping to achieve economic growth. In this paper, panel data summary analysis of secondary data was 
conducted to establish trends of education and economic growth of 37 Saharan African countries from 
the year 2000- 2018 based on their income levels. The findings of the study showed that within-country 
specific variations over time explain the differences between education and economic growth in low-
income, middle income and upper-middle-income countries in Sub-Sahara African countries. It is 
concluded that the human capital approach should be adopted to address the observed trend of missing 
linkage between education and economic growth. Possible human capital approaches for strengthening 
linkages between education and economic growth were drawn. 

Keywords: Missing, Linkages, Education, economic growth, Sub Saharan Africa, human capital theory. 

1 INTRODUCTION 
The ability of nations to enhance economic growth depends on the increase in productivity that arise 
from human capital which is formed from the education. Numerous scholars associates variations 
observed in economic growth observed across countries as explained by differences in the effect of  
education on human capital (Becker, 1992, Schultz, 1961, Siddiqui and Rehman 2017. Suhendra,  
Istikomah, Ginanjar & Anwar, Mohamed, Abd El-aziz, Ramadan, Abd El-sayed, & Emam, 2021). Thus 
an effective education that enhance economic growth in any country is desirable. Education is believed 
to mediate the human capital formation which stimulate increased productivity in organisation which in 
turn lead to economic growth. Several scholars hold the view that educations provide a basis for human 
capital formation that enhances the workforce, knowledge, skills and abilities that enable them to 
improve the productivity of the organisation and this in turn leads to economic growth (Suhendra et al, 
2020, Kobzev Kotásková, Procházka, Smutka, Maitah, Kuzmenko, Kopecká, & Hönig, 2018, Hanushek 
and Woessmann, 2010). Romer (1989) identifies physical skills, educational skills acquired in primary 
and secondary schools as well as scientific talent acquired in post-secondary school as key 
determinants of economic growth in any economy. It is commonly held that investment in educations 
leads to economic growth (Barro, 2001, Hanushek and Woessmann, 2010). For this reason economic 
development policies emphasizes investment in education primed at promoting economic growth. 
Hanushek and Woessmann (2020) asserts that education affect economic growth through its 
contribution to human capital, which increase productivity, increasing innovation of advanced 
technologies that enhance production processes and creation of new knowledge that is necessary. 
However, despite emphasis on promoting education in developing countries, there has been an 
insignificant economic growth thereby failing to meet the targeted economic growth rates in developing 
economies. For instance trends shown in reports on economic growth by the World Bank reports since 
2000 to date indicate that Saharan African countries have continued to experience poor economic 
growth despite huge investments spend on education within these economies. There is evidence from 
the World Bank, 2020, that SSA continues to have the lowest human capital index compared to other 
regions in the world and economic growth.  Given that education is expected to rise human capital which 
promote economic growth, the observed trend in SSA raises a question as to what factors explain the 
missing linkages between education and economic growth from a human capital perspective.  
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Theoretical principles of human capital theory together with the endogenous economic growth hold the 
assumptions that investment in education facilitates the formation of human capital which mediates 
economic growth. The endogenous economic growth distinguishing accumulation of human capital 
acquired from the education systems as the unobserved residual factor that explain the economic growth 
in the long run (Schultz 1961, 1967, Becker 1975, Lucas, 1997). Romer (1989) identifies education as 
the residual factor that explained the greater portion of the change in economic growth despite the 
increase in physical productive factors, the number of worked, the number of hours and the total number 
of hours worked. The human capital approach posits that education enhances the capabilities and 
expertise of the labour force enabling them to increase productivity which in turn lead to economic growth 
(Mankiw, Romer, and Weil 1992). Mankiw et al (1992), then developed an augmented Solow model that 
incorporate human capital as additional explanatory variable that explain the capital accumulation. This 
study is based on human capital theory expounded by Mankiw et al (1992) and endogenous economic 
growth theory developed by Romer (1989). The implication of the human capital theory is that economic 
growth is a function of the intangible human capital in addition to physical capital, labour and land. 
Anoruo and Elike (2015) explain that human capital has the ability to influence the innovation, 
technological advances, adaption to technological use which all in sum lead to improved production and 
increased productivity of good and services which subsequently translate to economic growth. This 
entails that investment in education is expected to be translated in building of human capital who 
possess the knowledge and competences that produce economic value. 

Despite large sums of money spend on education countries in SSA appears to experience slow 
economic growth. According to the United Nations Conference on Trade and Development (UNCTAD) 
(2021) report indicate that 28 of the least developed economies are from Sub Saharan Africa. This 
indicates that 28 out of the 49 countries in the SSA region falls within the low income countries. The 
level of economic growth is measured Gross Domestic Product (GDP), that is the total of all goods and 
services produced by people within the country (World Bank, 2020). The observed pattern suggest that 
the level of production produced by the human capital that is formed by the education systems continues 
to be very low over the years. These circumstances raise questions as to whether education is 
contributing to creation human capital that promotes economic growth in the SSA region. Human capital 
refers to a set of accumulated knowledge, skills and competences people acquired from the education 
systems that enhances the abilities of the workforce to improve the productivity of the organisation and 
this in turn leads to economic growth (Suhendra et al, 2020, Omodero & Nwangwa, 2020). This means 
that if education fails to be translated to human capital, it may lead an economy to experience poor 
economic growth. Mohamed, Abd El-aziz and Ramadan (2021) describe human capital as the set of 
accumulated knowledge, skills, and capabilities possessed by people employed in an organization that 
is depended on the underlying education conditions. It can be concluded from all matters discussed 
above that an increase education is expected leads to an increase in human capital which in turn 
promote economic growth. Judging by the trends observed SSA it appears there is missing linkages 
between education and economic growth in countries within the region.  

The endogenous economics growth regard education as a major input in the production function that 
determined economic growth.  Human capital encompasses knowledge, stock of habits, social and 
personal attributes acquired from an education systems all embodied in the ability to perform labour so 
as to produce economic value (Margison, 2019). This suggest that increase in education is expected to 
lead to contribute to an increase in productivity which translated to economic growth.  In literature, there 
is a growing belief that education and human capital is a key determinant of economic growth in any 
economy (Evans and Acosta, 2020, Suhendra et al., 2020, Hanusheka and Woessmann, 2020, Garza-
Rodriguez, Almeida-Velasco, Gonzalez-Morales, and Leal-Ornelas 2020). Most governments make 
huge investment on promoting education with the aim of developing their human capital with the aim of 
promoting economic growth in their economies. This entails that investing in education should have the 
influence of creating human capital which in turn promote economic growth. It means that countries 
make attempt to initiate and promote economic growth through education, leading to the conclusion that 
there are linkage between education and economic growth through human capital.  
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Figure .1 Human Capital Index 2020. Source: World Bank, 2020 

Figure 1 shows the human capital index for SSA region. As shown in figure 1, human capital continues 
to be a major challenge faced across most countries within the Sub Saharan Africa. A World Bank (2021) 
global report found the region has lower ranking of 0.4 compared to global scale of 0.57 with implication 
that the productivity of children born in Sub Saharan African region will be only 40% productive if they 
grow up complete education and have full health. Trends show shown that human capital index of Sub 
Saharan Africa region has been persistently ranking between 0.2 >0.4 prior 2018.The low human capital 
observed is concerning both theoretical and empirical evidence recognised human capital as the main 
determinant of economic growth in any economy. These observed trends are contradictory to the 
assumption of the human capital theory which assumes that an increase in education contributes to an 
increased in human capital and ultimately economic growth. The World Bank (2021) cautioned that, the 
low human capital conditions observed in Africa is expected to have impact on both the individual 
personal, families and economies. Further potential risks  to the attempts to develop human capital 
arises from the observation of the  World Bank (2021) the pandemic is expected to resulting school 
closures will affect nearly 253 million students in Africa, potentially resulting in setback progress in 
building human capital. The observed low economic growth and prevalence of low human capital in the 
presence of increased education suggesting that there is missing linkage between education and 
economic growth. Given that education promote economic growth through formation of human capital it 
can be argued education in SSA appears not lead to creation of human capital that translates to growth 
of economic activities.  

2 METHODOLOGY 
Using a panel data summary statistics this study examined data from panel data summary analysis of 
secondary data was conducted to establish trends of education and economic growth of 37 Saharan 
African countries from the year 2000- 2018 based on their income levels. Prada and Cimpoeru, (2020) 
panel data summary statistic can  be used to  show three types of variations namely: Overall variation 
which shows the variation over both time and cross-sectional dimensions;  between variation  it shows 
the variation over the cross-sectional dimension, namely referring to individuals and  within variation  
which shows the variation over the time dimension. Gross Domestic Product (GDP) was used as a proxy 
for economic growth whilst primary and secondary school enrollment represented education. The data 
was accessed from the World Bank database which is openly accessible at its website.  Data was 
collected for 37 SSA countries for the period 2000 – 2018. 
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3 RESULTS 
Table 2. Overall Within and Between Variations in Panel Data  

Variable  Mean Std. Dev. Min Max Observations 
GDP Overall  4.518 4.3625 -20.599 33.629 N =     703 
 Between   1.656 .799 8.970 n =      37 
 Within   4.0446 -22.041 31.455 T =      19 
School enrollment primary  Overall  101.283 22.292 32.356 149.308 N =     684 
 Between   20.106 56.428 139.065 n =      36 
    Within   10.165 49.924 132.748 T =      19 
School enrollment secondary Overall  40.721 19.679 6.1974 109.441 N =     703 
 Between   18.574 12.946 93.711 n =      37 
 Within   7.150 21.290 67.830 T =      19 

Table 1 above depicts the panel data summary statistics for the education and economic growth in SSA 
countries. The findings show that, the overall mean for economic growth is estimated at 4.518 and 
standard deviation of 4.536. This suggest that there was low economic variability in economic growth 
across all countries during the period under investigation. It is evident that low economic growth was 
observed across countries in SSA. The low difference between the mean and standard deviation 
indicates that although there are differences in economic growth over time within individual specific 
countries there variations are only minor. It is also shown that the coefficient standard deviation for the 
within variation is higher the between variation estimated at 1.656 and 4.045 respectively. This indicates 
that the highest portion of the overall variations is contributed by the within variations. It means that there 
were no meaningful changes in economic growth within countries observed over the period. These 
findings are inconsistent with theoretical constructs of the human capital theory assumptions elucidated 
by Romer (1989)   postulate that improved education is linked to economic growth (Romer 1989) and 
Mankiw et al (1992).  

This study found a wide range in economic growth disparities within an individual country during the 
period with minimum estimated at -22.041 and maximum estimated at 31.455. This wide range indicates 
that there was high variability in economic growth within individual specific country during the period. 
Further analysis indicates that it is the variations within countries during the period that contributed the 
largest portion of the variations observed in economic growth over time. These findings shows that the 
low economic growth patterns observed in the SSA over time are explained by within country specific 
variations. 

The findings show that an estimated overall means for school enrollment in primary was estimated at 
101.283 and has standard deviation of 22.292. This suggest that there is high variability in school 
enrollment in primary over the given period. The standard deviation for between and within are estimated 
at 20.106 and 10.165 respectively. This indicates that variations between countries that are fixed 
overtime have contributed to the observed high disparities in school enrollment in primary across 
countries.  The study observed a wide range in school enrollment in primary between countries during 
the period under investigation as reflected by a minimum estimated at 56.428 and maximum at139.065. 
This indicates that it is the variations across individual countries rather than within countries that explain 
the observed differences in school enrollment in the SSA. This raises a question as to whether the 
observed variations in school enrollment in the primary has any linkages to the observed low economic 
growth. Studies have found that primary school education lead to improved economic growth (Suhendra 
et al, 2020, Mohamed et al, 2020, Omodero & Nwangwa, 2020). The expectation is that the changes in 
school enrolment should have enable an increase in economic growth, however in the SSA it appears 
there is no linkages between changes in school enrolment in primary school and economic growth. 

The findings show that an estimated overall mean for school enrollment in secondary was estimated 
40.721 and has standard deviation of 19.679. Further analysis of the results reveal that, the standard 
deviation for between and within variation is estimated at 18.574 and 7.150 respectively. This indicate 
that the between country variations explain the overall observed high variations across country school 
enrollment in secondary school. This patterns reveal that there are differences across country overtime 
that explain the disparities in secondary school enrollment. Given that secondary education is 
considered as critical foundation for building human capital that contributes to economic growth. Based 
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on the observed trend it therefore questionable if there is linkage between enrollment in secondary 
school and economic growth in SSA countries.      

4 CONCLUSIONS 
The results of this study revealed that there is an insignificant economic growth and human capital 
despite increase in education in the SSA region. Countries were observed to have a common low 
economic growth over the time under study. After the analysis of proxies for human capital it can be 
concluded that there is low economic growth within countries which is contributed by variation within 
countries overtime. It can be concluded that efforts to promote economic growth have had insignificant 
impact on economic growth. The study found that there are high disparities in school enrolment in 
primary school within countries indicating that country specific changes overtime explain the observed 
variations in primary school enrolment. It was also revealed that between variations in secondary school 
enrolment across the countries. After the analysis of the findings, the study reached a conclusion that 
there is missing linking between education and economic growth in SSA countries. It appears the 
investment in education are not translated to economic growth.  
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SERIOUS GAMES: A TOOL WE CAN USE AS REAL WORLD 
SIMULATOR. “CITIES SKYLINES” IN THE LEARNING OF THE LAW 

ON EXPENDITURES 
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Abstract 
Serious gaming is used in various areas such as healthcare, marketing, businesses, industries, and, 
how not, in education, also at a university level. This abstract shows the experience developed in the 
subject Financial Law in the University of the Basque Country by the use of “Cities Skylines” in the 
learning of the law on expenditures. 

Keywords: Serious games, technology, simulation games, law on expenditures.  

1 INTRODUCTION  
Serious games are used with educational proposes in al academic stages, also in University [1]. There 
are several definitions of the term "Serious Games". We can define it as a game in itself that has been 
designed for a purpose other than entertainment; as an activity between two or more people to make 
decisions that seek to achieve a goal within a given context; video games whose purpose is training 
over entertainment. When we talk about Serious Games, we can be talking about simulations, video 
games, or even a book, since what it really makes us to be dealing with a Serious Game is the use of a 
playful component and a learning objective. Therefore, Serious Games combine learning strategies, 
knowledge structures, and game elements to teach specific skills, knowledge and attitudes.  

Their power resides in the fact that they’re entertaining, engaging and immersive. Actually, we can 
consider them an effective educational tool [2], since they give us: 

• A higher engagement and immersion, due to the fact that they are designed to always motivate 
the player to keep on playing by using rewards, story progression or other feedback systems.  

• A safe virtual space or environments to experiment, where players can act to their hearts extend 
without having to worry about damage. 

• An improved and positive learning experience compared to traditional and video learning 
methods.  

Within the subject Financial Law, there’s an area where Serious Games can develop all their potential: 
the Law of Public Expenditures. As noted by some authors, this regulation is unrelated to the Law of 
Public Expenditures that offers its own substantivity that makes it the object of differentiated scientific 
treatment of budget law, with which it has usually been confused. While the Budgetary Law focuses on 
the analysis of the budgetary credit, understood, in accordance with the Sentence of the Constitutional 
Court 63/1986, of May 4, as empowerment to some organs to commit certain expenses; The Law of 
public expenditures, on the contrary, studies these in themselves, understood as a mandate directed to 
the satisfaction of public needs, from the circumstances that generate them to their material satisfaction 
through the outflow of public funds from the savings banks of the Treasury.  

The videogame “Cities Skylines” adds a beautiful environment for complete immersion in this matter. 
The idea is that our students apply the knowledge previously acquired on the subject in a practical way 
by creating and managing their own city. Building a city from scratch is easy to learn, but difficult to 
master. As the mayor of the city, our students will have to take care of balancing basic needs such as 
education, water, electricity, police, fire, sanitation and much more, all within the real economic and legal 
system. The citizens will react fluently and authentically to a multitude of game scenarios and our 
students are required to draw conclusions about their decisions. 
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2 METHODOLOGY 

2.1 Phases 

2.1.1 The conceptual framework, an introduction to the subject 
Before starting to play the serious game, even before explaining how the video game itself works (if 
something like this can be considered necessary given that “Cities Skylines” is really intuitive and 
students usually understand how it is articulated without great explanations), it is essential to define the 
conceptual framework in which students must develop their activity. In this sense, it is compulsory to 
introduce them in the main aspects of the law of expenditures, the different types of incomes that 
Administrations can count with, the way to approve a public budget, its phases and the different the 
different subjects that take part in its preparation and execution...It is important to do so since the 
videogame does not focus on the legal background that is on the basis of the public expenditures but 
on its practical effects, which are not explained to the pupils since they are pretended to conclude them 
by themselves. 

The purpose of this first stage is, of course, that the student acquires the basic knowledge about the law 
of expenses, that it is done with its specific terminology and that, for practical purposes, it designs a 
roadmap, a kind of action protocol which in a later phase, that of the game itself, will have to be put into 
practice.  

2.1.2 Agreed protocol and budget outline 
Once the conceptual framework is explained, the playing teams are composed. In other activities it’s the 
teacher himself the one who makes the working groups but, in this case, as they are allowed to make 
the teams but in this case they are allowed to organize themselves however they want and form the 
work groups with which they feel most comfortable.  

After the groups are created, they are asked to evaluate the protocols they have written individually and 
choose the one they consider most appropriate or to summarize the ideas included in those previously 
written in a single protocol.  

Meanwhile, students are asked to draft their budget according to that protocol, and taking into account 
the kind of response they do want to obtain by applying it. Doing so they are asked to take into account 
the principles of financial justice previously taught in the classroom as well as the Sustainable 
Development Goals of the 2030 Agenda. 

In this phase of the process, students put into practice, in addition to the specific skills of the subject, 
important transversal skills such as critical thinking, oral and written skills, argumentative techniques 
and critical reasoning... 

2.1.3 Practical application of the game itself 
The third phase of the activity consists of putting into practice the agreed protocols and budgets through 
the game itself, “Cities Skylines”. 

Despite the fact that the initiative revolves around the practice of the video game, the truth is that in 
temporal terms this phase is the one that requires the least resources. It is true that students can extend 
the game as much as they want in time, but issues related to the calendar demand that it be limited to 
one-two hours. 

By then, and starting from the fact that the game is collaborative, the participants will have been able to 
develop their city projects in a brief way, putting into practice the agreed budget and protocols. This will 
allow them to have an initial vision of the factual, social and economic consequences of the decisions 
taken. 

2.1.4 Analysis of the play and extraction of conclusions 
Playing the game allows students to have a real vision of the application of the budget cycle and glimpse 
the consequences of the decisions made in terms of generating wealth, well-being and security for the 
inhabitants of the city created. Likewise, it makes it easier for them to understand the different resources 
and public expenditures as a source of wealth distribution, which allows them to better understand the 
double aspect (income-expenditure) that accompanies the activity of entities with financial power. This 
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reflective process must be documented in the pertinent report prepared by the group in the terms 
previously agreed with the teacher. 

2.2 Resources 
As it cannot be otherwise, the use of this video game requires, in addition to the game itself (available 
on the internet for free in its simplest versions), a device on which to play it (PC, tablet ...) and the training 
material provided by the teacher. 

2.3 Time schedule 
The length of the subject programs, its loaded syllabus, normally prevents including the study of 
budgetary law / right of expenses throughout the school term. Precisely, the fact that this initiative is 
eminently playful, allows them to distract their analysis from the lectures and for the students to dedicate 
part of their time to their study outside the classroom. Their study, therefore, is carried out in parallel to 
the teaching march in class. The materials are presented and coordinated virtually and in class only 
three sessions are devoted to the activity. A first one, for the design of the joint protocols, a second one, 
for the practice of the game itself, and a last on in which the conclusions drawn from the activity are 
presented. 

Obviously the students will take more time, but practice has shown us that it is time that is enjoyed, 
valued and well used. 

In total, we estimate that the activity requires about 10 hours of dedication, 3 in class and 7 in the study 
and preparation of the materials, game (extra) and extraction and writing of conclusions. 

2.4 Evaluation 
The evaluation of the activity is carried out in two ways. On the one hand, it is the teachers themselves 
who will examine the documents written individually and jointly by the students, attending to a series of 
rubrics previously provided to the students. On the other, the students themselves will evaluate each 
other evaluating different aspects that are not limited only to material issues but also to the way of 
relating in the group, of working as a team... 

3 RESULTS 
The activity described in these lines has been developed over the last three school years with the 
exception of the 2020/2021 academic year, a school year marked by the difficulties imposed by the 
pandemic and in which, unfortunately, it has not been possible to put it into practice for mere 
quartermaster issues. 

Precisely this circumstance has allowed us to value the experience [3]. As we mentioned, calendar 
reasons normally prevent the study of budget law within the teaching program of the Financial Law II 
subject. Their exam is usually voluntary, so that students can raise their grade if they want to analyze it. 

Well, in this scenario, the use of “Cities Skylines” as an instrument to analyze the right of expenses 
makes a clear difference [3]. The percentage of students who have chosen to include this subject as an 
evaluable subject in their studies has increased considerably. 

Compared to the 15-20% of students who chose to learn this subject to raise their grade, when “Cities 
Skylines” has been used as a learning dynamic, the percentage has increased to 70-75% depending on 
the course and the circumstances. 

Furthermore, when the project has been developed, the academic results obtained by the students have 
been notably improved both in terms of learning outcomes and, above all, in the specific and transversal 
competences of the subject related with social learning, the development of a critical thinking and ethics [4].  

The students' perception of the subject, the assumption of its importance ... has also improved 
significantly. The satisfaction surveys prepared for this purpose show that from a subjective point of 
view, the experience has satisfied their initial expectations. 

One issue that specifically draws attention is that, from a gender perspective, the participants in this 
activity were initially male. Over time (perhaps by word of mouth, or for a mere statistical reason, we 
have more women than men in the classroom) we have seen how female participants have increased, 
which fills us with satisfaction, because it breaks certain existing myths in relation to this genre and ICTs. 
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4 CONCLUSIONS 
Among all these aspects mentioned along the preceding lines we want to highlight beyond the obvious 
improvement in learning outcomes, the development of transversal skills, so necessary for the 
professional life of our future graduates. 

The activity gives us a multitude of skills that we think are appropriate for our pupils. On the one hand, 
its interactivity obliges them to take decisions and actions to overcome challenges. On the other, it’s a 
very powerful tool to create them an immersive experience; they are involved with the characters in the 
game and what happens to them. At the same time, we focus on the progression and feedback of the 
story and in the social aspect of the game. Certainly, although it’s not a multiplayer game, our students 
play in groups what is much more effective than learning alone. 

In summary, as we have seen, we honestly believe that it is an enriching experience that can help in the 
teaching experience of a subject, the law of expenses, commonly forgotten in our study plans. 
Furthermore, experience allows us to think about using serious games in learning than other issues 
related to Financial Law. We just have to find the right game. 
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Abstract 
Development of modern society, computer technology, globalization, and informatisation affect all spheres 
of social structure, including education. The meaning, purpose, and mission of modern education is not 
just the basic knowledge acquisition and necessary skills and abilities, it is the development of a cultural 
code, an independent approach to the assimilation of new knowledge, cultural values, new forms and 
types of activities. Virtual and augmented reality are among the key information technologies of the digital 
economy. Experts predict the growth of the VR / AR technology market and consider it one of the most 
promising. The strategy for the development of the information society involves the training of specialists 
in the field of information technology. At present, to solve this problem, innovative methods are used that 
allow you to more effectively assimilate new knowledge with a high degree of enthusiasm in the 
educational process. These include, among other things, virtual and augmented reality technologies, that 
is, they can be both a learning tool and an object of research. Technology and augmented virtual reality 
are used in medicine, training programs and simulators are being developed, medical devices are used to 
simulate and conduct operations. In view of the above, this has to do with the impact that technology and 
augmented virtual reality can have on education. 

Keywords: Virtual reality, augmented reality, educational process, information technology, digital 
economy, new technologies, innovation, diffusion, technological. 

1 INTRODUCTION 
The socialisation, education and professional activity in a post-industrial society are accompanied by an 
unprecedentedly fast-changing information infrastructure in business life. Modern social phenomena are the 
continuous learning of new knowledge and human existence in different spheres of communication process 
which requires permanent mastering of new communication formats at all levels. The educational sphere is 
one of the most promising and popular areas of development and application of virtual and augmented 
reality technologies. In modern practice of secondary and higher schools, there are already many 
examples of AR and VR reality technologies - from virtual tours in school history classes to training 
professional competences at different levels and majors by means of virtual simulation. The latest state 
documents and the reality of information society dictate an increasing speed of implementation the latest 
information and communication technologies.  

Recently, there has been a lot of discussion about augmented reality and virtual reality. The rapid 
development of augmented and virtual reality technologies has been significantly influenced by the 
mobile device market, which has changed beyond recognition over the past 10 years: touchscreen 
smartphones and tablets with full-fledged operating systems, equipped with a powerful video camera, 
positioning sensors and gyroscopes have replaced push-button devices [1], [2], [3]. The increasing 
computing power of devices and ubiquitous digital transformation have elevated augmented and virtual 
reality technologies to a fundamentally new level, where they can go beyond the entertainment industry 
and cover a wide range of new areas of human activity.  

Today, virtual and augmented reality technologies have become a source of technological opportunities 
and contribute not only to the creation of conceptually new markets, but also to the expansion of existing 
ones [4], [5]. Apart from the entertainment sector, augmented and virtual reality technologies are now 
widely used for design, training and retraining in software products for engineers, architects, designers, 
realtors and retailers. Augmented and virtual reality technologies are used in medicine; training 
programmes and simulators are developed on their basis; medical devices simulate and perform 
operations. In view of the above, the question of the impact that augmented and virtual reality technologies 
can have on education is relevant. In this regard, this study aims to identify the relevance degree and 
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demand, as well as to determine the situational level of virtual technology implementation in the 
educational activities of Russian universities. 

The present study focuses primarily on augmented reality (AV) and virtual reality (VR). The fundamental 
difference is that virtual reality constructs a fully digital world, completely limiting the user's access to the real 
world, while augmented reality merely adds elements of the digital world to the real world by modifying the 
space around the user. In virtual reality, the environment is created by comprehensively influencing its 
perception through the use of virtual reality helmets or other technical means that dynamically update the 
user's visible space. In the human brain, neurons respond to virtual elements in the same way as they do to 
elements in the real world. Therefore, a person perceives the virtual environment and reacts to events 
occurring within the virtual world in the same way as those occurring in reality [6].  

2 LITERATURE REVIEW  
In Russian higher education, mixed reality technologies are used no less widely. Within the framework 
of the All-Russian Scientific and Methodological Conference “Virtual and Augmented Reality - 2020: 
Status and Prospects” a number of practical examples of AR and VR technologies use in the educational 
process were presented, as well as prospects and conditions for their further successful implementation 
were discussed. In particular, Y.N. Ovechkis points out that active implementation of such aids in the 
educational process requires a systematic approach and a number of comprehensive studies, and 
necessarily from two sides: “first, from the users’ side, i.e. from the educational system - teachers, 
methodologists, curriculum developers; second, from the technical executors - hardware and software 
developers” [7, pp. 264-269]. A. Yu. Rolich, K. Deryabina. A. and A. Kovalev. V. argue that “the use of 
CAVE-systems in universities to train specialists in various fields can not only improve the quality of 
higher professional education, but also allow universities to strengthen their research potential” [7, pp. 
283-288]. 

А. A. Shcherbakov, analyzing the use of augmented reality technology at different stages of the life cycle 
in education, comes to the conclusion that “augmented reality technology is just a vivid example when 
a technology developed at the R&D stage has a full right to be implemented and becomes a final 
product” [7, p. 363-365]. The author cites the examples of the Unity game engine and Vuforia platform 
being in demand for the development of educational technologies. 

B.V. Yurieva examines the possibilities of virtual reality systems in education, science and engineering. 
The researcher gives examples and formulates advantages of new technologies: “Virtual reality systems 
make it possible to study navigation, animal and human behavior, giving powerful experimental support 
and increasing the ecological validity of experiments. Virtual reality speeds up development and 
improves training of engineers. Due to the flexibility and controllability of virtual environments, recording 
capabilities and the immersive effect, such systems are widely used in various fields of science, 
education and engineering” [7, pp. 366-371]. 

Е. В. Vorobyov describes the principles of augmented reality application as a way to interact with 
applicants. Provided certain rules are followed, "an interactive model can be presented to an applicant, 
which can not only expand his/her understanding of the training areas under consideration and the 
industry as a whole, but also further orient him/her towards postgraduate activities" [7, p. 81-85]. 

Thus, the education in Russia is undergoing the transformation: the latest educational and communication 
technologies, including virtual and remote access to educational systems and resources, are being actively 
introduced into the learning process. A number of trends that have emerged in the modern economy have 
an impact both on the economy as a whole and on the Russian market for educational services in the 
higher education system, which is one of the most promising and dynamic sectors of the modern national 
economy. The researchers note: “Innovative progress and opportunities for higher education institutions 
force them to respond quickly to economic and social changes, given the current situation in the market of 
knowledge, technologies and educational services” [8], [9], [10]. 

3 METHODOLOGY 
Semi-structured interviews were conducted to study the experience of AR / VR technologies application 
and their influence on the educational processes. Questions about the use of new technologies were 
formulated taking into account the research [1], [2], [3]. Questions about barriers in the use of technology 
are formulated with research [4], [5] in mind.  
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Forty people participated in the interviews, the respondents were both genders - 20 men and 20 women, 
predominantly under the age of 40 (85.8%). Respondents were selected among informants who: 1) have 
experience of using virtual or augmented reality technologies at their work; 2) are aware of examples of such 
use in other institutions in their industry; 3) work in a company that is planning to implement augmented or 
virtual reality solutions in the near future; 4) are directly involved in the development, implementation or 
content for augmented or virtual reality; 5) have a scientific and research interest in the field (have an 
understanding of the current level of technology development). 

Respondents were asked to complete a distance interview using the online application “Google Forms”. The 
choice of the interview format was due to the impossibility of face-to-face meetings and interviews with 
respondents due to various circumstances. The questions were grouped into three blocks: general block - 
questions in order to learn more about the respondent; introductory block - questions to find out the 
respondent's technology awareness; a special block - questions directly related to the subject of the survey. 

The last two blocks contained questions to be answered by selecting one of several options or by giving a 
detailed answer. In case the forms were poorly completed, there was a discussion of the answers at the 
third stage in order to supplement and clarify them. Communication with respondents was conducted via 
voice or text chat in messengers (FB, VK, Telegram, Discord). 

Particular attention was paid to the discussion of the following questions: 

1 Do you see the potential for using augmented and virtual reality technologies at your work 
(positive effect of their use)? 

2 What risks can be faced (have you encountered) when using these technologies? 
3 What factors, in your opinion, hinder implementation of augmented and virtual reality 

technologies? What problems have you faced? 
4 What does the market for augmented and virtual reality technologies expect in the next 5 years? 

To gain a deeper understanding of the results, a SWOT analysis was carried out in order to 1) to 
systematize the data obtained during the previous stages of the research; 2) to identify the weaknesses 
and strengths of augmented and virtual reality technologies; 3) to identify opportunities for their use and 
threats that educational institutions may face.  

4 RESULTS 
In general, the majority of respondents have an optimistic attitude towards technology (71% were positive). 
Emotionally, the experience is described as “useful”, “necessary”, “changing the future”, “exciting”, 
“effective”, “productive”, “interesting”, “has potential”, “no prospects for further use in the near future”, 
“generally entertaining but little implementation”, “does not justify the costs”. Five respondents are directly 
involved in the development of educational software (content) using augmented and virtual reality. Another 
32 respondents used augmented and virtual reality in their work: more than once - only 15 people, 4 people 
use it on a permanent basis. Six respondents expressed an opinion on the possibility of introducing the 
technology now, while another 18 considered that in Russia, the technology may not become widespread 
until 2024-2025 at the earliest. Nine respondents have not dealt with augmented and virtual reality in their 
work, but five of them see the potential of technology in their field (education, medicine and sociology). 
Nine believe that their industry is ready to adopt these technologies today (education, sales, logistics, 
automation, aviation, sociology and psychology). Thirteen respondents indicated high potential for 
application in the near future. Three people have doubts about the development of the Russian B2B 
segment in the near future, explaining this by the unfavorable institutional environment and the lack of 
necessary infrastructure. 

The most optimistic forecasts were given by respondents working in large commercial companies. 
Representatives of medium and small enterprises and those working in the public sector and budgetary 
institutions were reticent. This is easy to explain, because in the early stages, adopting technology 
requires a lot of courage and investment. However, when technology adoption becomes mainstream, it 
is small and medium-sized businesses that will benefit the most, as the benefits, for example through 
significant reductions in transaction costs, will outweigh the costs of implementation. 

In addition to entertainment and games, respondents named education, medicine, construction and real 
estate, commerce and marketing as the most promising areas for the introduction and application of 
technology (Figure 1). The superiority of virtual reality over augmented reality is observed only in the 
areas of entertainment, games and tourism that are of greater interest to consumers. 
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Figure 1. Prospective applications of virtual and augmented reality technology  

(according to respondents). 

A sociological survey was conducted in order to determine the prospects of implementing VR and AR 
programs in the educational process, as well as to identify the attitude of the teaching staff of Kazan 
Federal University to new educational technologies and “teacher-student” communication systems. 
Eight respondents from the teaching staff of the federal university took part in the qualitative sociological 
research in the format of expert interview. 

The results of the sociological survey allowed us to draw the following conclusions. First, teachers have a 
positive attitude towards the trends of using modern information and communication technologies in higher 
education and are already active with digital education tools. At the same time, most respondents stressed 
as some learning formats should be taught “live”, visually. Not all teachers are users of social networks, and 
they are against the involvement the social networks in the educational process, noting that there is too much 
distracting. Thus, teachers are positive about the use of mobile gadgets and mobile applications in the 
educational process, noting the convenience and extensive functionality of smartphones and applications. 
At the same time, teachers emphasise that mobile applications can be used in the educational process only 
as a supplementary learning digital tool. Secondly, they pointed out that cloud storage technology is very 
effective for HEIs, and that this technology should be introduced and developed in HEIs. Cloud storage allows 
a convenient and fast information exchange, which in the educational process is an important communication 
tool. At the same time, educators pay special attention to cyber-security issues, the threat of data leakage, 
as well as improvements in technical platforms. Thirdly, the opinions and assessments expressed by HEIs 
teachers regarding the specialised AR are overwhelmingly positive. Teachers are ready to use this AR in 
their professional activities, provided it is adapted to the disciplines they teach. In addition, the respondents 
were in favour of the general positive outlook for the use of AR in the educational process, emphasising the 
particular relevance of such technologies in practice-oriented specialities, such as biology, medicine, physics 
and chemistry. 

4.1 Virtual and augmented reality technology projects 
In this regard, further implementation of virtual forms into the education process is very relevant, as it 
allows HEI to communicate in the same language with the target audiences - students, applicants, 
students, other groups of young people seeking further education. The implementation of VR and AR 
technologies in educational services has many advantages:  

• full involvement in the process and focus on the subject due to the full 360o immersion in the area 
of interest and due to the playful and interactive nature of the communication;  

• non-restricted visualisation, i.e. subject demonstration in every degree of detail;  
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• safety of virtual training models in teaching life- and health-threatening professions. 

An analytical review of the VR and AR market estimated revenues from the software sale for schools 
and universities at $300 million by 2020 and $700 million by 2025 [9]. Experts estimate that the education 
system will spend about five years for the purchase and implementation of 8 million the VR and AR 
devices. At the first stage, the VR and AR systems will be popular primarily in schools; later, HEI will 
also become widely interested in these technologies.  

A virtual augmented reality laboratory “My Profession”: there are 30 interactive projects (22 of them are 
projects at the intersection of VR and AR technologies). Thanks to virtual reality glasses, the user sees 3-
D scenes that can be interacted with using a joystick. The museum has prepared educational and 
entertainment projects using projected AR. For example, by playing a game, a child can learn about major 
industries, such as building a building step-by-step or learning about alloys by mixing their components in 
a melting pot. The opening of the laboratory has attracted a new auditorium. The project demonstrated 
that in education, the use of gamification methods combined with the visualisation of material using virtual 
elements allows to engage students more deeply into the educational process, to retain their attention and 
increase their motivation for learning, respectively, the acquired knowledge and skills are better 
assimilated. Visitors were invited to see the interactive science park, the atomic energy information centre, 
the winter garden, the planetarium, educational circles and programmes, etc., which will consequently 
increase the institution's revenue not only through the museum itself, but also through the increase of new 
consumers in other projects Interactive Museum. 

The processes of implementation of AR and VR technologies in the sphere of educational services of 
HEI are at an early stage, but there are already examples of successful implementation of the state 
programme “Digital Economy of the Russian Federation”. According to this programme, approved by 
the Russian government in July 2017, the VR and AR technologies platform is to be implemented in the 
creation of interactive complexes for automated learning systems for universities: it will be implemented 
for interactive computer classes [7]. The platform will be used to create the first 1,000 educational 
programmes by 2021. According to experts' comments, the personnel training quality will improve, 
including the number of errors in operations will decrease by 40% by 2020 [9]. The relevant platform will 
provide specialists with the following opportunities:  

• acquiring knowledge and skills of operating complex equipment, performing laboratory and 
hazardous works;  

• acquiring knowledge of how to reduce the probability of occurrence of off-nominal situations;  
• gain experience in error correction and restoration of normal working conditions in case of 

abnormal situations.  

The prospects of introducing virtual formats of communication are also incorporated in the priority federal 
project “Universities as Centres of Innovation Creation Space”, which is aimed at creating university 
innovation centres, technological and social development of the regions. Such centres act as a basis for 
the space of innovation creation and a source for positive changes in the state and regional environment. 
According to the project passport, it is planned to create at least 100 university centres in the Russian 
Federation by 2025 [7], [9]. The Science and Education Council under the President of the Russian 
Federation approved the systematic project of the Strategic Initiative Agency “Cyber Russia”, which is a 
federal educational programme aimed at training specialists and creating start-ups in the field of 
computer software development using virtual, augmented and mixed reality technologies and block 
chain technology [10]. It is planned that by 2020, the number of programme participants may reach at 
least 10 thousand people, and the number of start-ups launched for commercial implementation, at least 
25 [9]. 

The processes of implementation of VR and AR technologies in universities are quite active and have a 
wide range of implementation. Application of such innovative technologies as AR and VR-reality not only 
adds innovative character to educational programmes, but also significantly strengthens the position of 
HEIs in the educational market. The use of VR and AR technologies represents HEIs in the image of target 
audiences as modern, advanced and high-tech educational institutions. A positive effect has been 
obtained from the introduction of VR and AR technologies into educational processes, from its use as a 
tool for attracting new audiences and increasing profits. The experience of implementing technologies in 
general suggests their potential for further use in education. The development of national projects in 
education, science and the digital economy should be guided by the following objectives: 

• creating infrastructure for advanced R&D; 
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• ensuring digital security; 

• ensuring highly qualified personnel training for the digital economy; 
• creation of end-to-end digital technologies primarily based on local developments; 

• introduction of digital technologies and platform solutions in priority sectors of the economy and 
the social sphere; 

• founding of a comprehensive system for financing projects (venture financing, other development 
institutions) for the development and implementation of digital technologies and platform 
solutions. 

We believe that learning using VR and AR technologies is convenient and effective for students at 
Russian universities. Students of Tomsk Polytechnic University can take practical classes at the virtual 
polygon - an exact copy of the university's base in the Republic of Khakassia. Tomsk State University 
is introducing training with the help of virtual reality glasses, the programmes for which can replace 
traditional teaching aids [11]. 

In recent years, a number of Russian universities have announced and are implementing undergraduate 
programmes related to VR. Moscow Polytechnic University – the programme “Augmented and Virtual 
Reality Technologies in Printed Products” introduces students to augmented and virtual reality 
application development systems, gives working skills with hardware and software complexes of VR 
and AR technologies. Students learn how to create interactive applications for mobile devices and print 
products with augmented reality elements [12]. 

St. Petersburg Polytechnic University implements the programme “Virtual Prototyping Technologies in 
Mechanical Engineering”. The School of Design of the National Research University Higher School of 
Economics has developed and implements the Game Design and Virtual Reality programme. The 
programme trains specialists capable of creating games using virtual reality technology. 

Far Eastern Federal University and the Cyber Russia project launched a master's degree educational 
programme in VR technologies development in 2017. Game development & VR students will learn to 
develop and implement promising types of software based on virtual and augmented reality 
technologies. By 2020, it is planned to graduate more than 100 qualified and in-demand specialists in 
the IT market, as well as get expert tutors capable of teaching children and helping them to navigate in 
the IT sphere. Instead of lectures, students will practice and every six months they will present and 
defend their projects during hackathons [13]. 

Southern Federal University has opened a virtual reality laboratory. This project was created at the 
initiative of postgraduate students and young scientists of the International Research Centre “Intellectual 
Materials” with the support of the START Programme Innovation Fund. The centre now has international 
research and scientific laboratories working on nanodiagnostics, nanopyritonics, photonics and quantum 
computers [14]. 

Kazan Federal University implements the master's programmes in “Virtual and Augmented Reality 
Technologies” and “Virtual and Augmented Reality Technologies, Visualisation and Game 
Development”. Today there are more than 20 laboratories at Kazan Federal University, among them: 
Mobile Lab, Digital Media Lab, Intelligent Robotics Lab, Smart Education Lab, Data Lab, Cloud Lab, 
Web Lab, Mentor Lab, 42 Lab, FlatStack Lab, BARS Group Lab. 

The Russian Science Foundation has launched a project to create virtual tours of Russia's leading 
scientific laboratories, including laboratories of universities. The project is called “Science in 360°” format 
and is a series of spherical panoramic images of universities’ R&D institutes in Russia. With these virtual 
tours, users can move around the premises, view the equipment, and receive detailed information via 
text, audio and video staccato [15]. 

It is also worth noting the activities of the National Technological Initiative, in particular the action plan 
“Neuronet”. According to this document, already by 2025, it is planned to implement a number of activities 
towards the integration of VR and AR technologies in education, medicine, entertainment and sports; by 
2035, it is expected to implement systems of human integration with the virtual environment. The government 
plans to provide comprehensive support to developers in the field of VR and AR technologies. 
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4.2 SWOT analysis of augmented and virtual reality technologies 
Through interviews and case study analysis, data was obtained to identify the weaknesses and 
strengths of AR and VR technologies, opportunities for its application and threats that universities may 
face. In order to systematise information from sources and interviews, a SWOT-matrix was constructed 
(Table 1). AR and VR technologies have a number of advantages. Their possibilities are practically 
limitless in education, medicine, science, sports, industrial use, as well as in games and entertainment 
and other spheres. If the potential of technology is used intelligently, companies can achieve the desired 
benefits by increasing employee productivity, improving work processes, attracting new consumers and 
customers, and deepening the professional competencies of their employees. 

Table 1. SWOT analysis of augmented and virtual reality technologies. 

Strengths: 
– Diversity of applications; 
– Native management; 
– Innovativeness; 
– Powerful 3D tool; 
– Real-time interaction 

Weaknesses: 
– Technological limitations (imperfect software);  
– Lack of quality content; 
– High costs; 
– Lack of qualified personnel; 
– Negative impact on health 

Opportunities: 
– High market potential, available 

niches; 
– Readiness to adopt the 

technology;  
– Growing investor interest; 
– Related markets development 

Threats: 
– Competitive technologies (internet of things, 

artificial intelligence, robotics); 
– Insufficient knowledge about experience; 
– Unpredictable external environment; 
– “Young” market 

5 CONCLUSIONS 
This study suggests a high degree of relevance and demand for the use of the VR and AR technologies 
in higher education, as well as an active process of virtual learning technologies implementation in 
Russian HEIs. The result of the research is the statement of successful introduction of mixed reality 
technologies in the sphere of higher professional education, as well as revealing of positive attitude of 
Kazan Federal University teachers to the use of the latest technologies of VR and AR technologies in 
the educational process. Due to the unprecedented speed of information and communication 
technologies implementation, Russian higher educational institutions are introducing the latest learning 
formats, which not only improve the education quality, but also increase the competitiveness level of 
Russian universities in the global educational market. The process of introducing new learning formats is 
not only in demand, but also mutually conditioned. On the one hand, students are interested in any 
technological innovations in learning, and as part of their research work, they independently develop 
proposals and projects to improve the effectiveness of “teacher-student” communication systems. On the 
other hand, teachers are well aware of the latest virtual technologies, use online systems in their work and 
are ready for further implementation of information and communication technologies in the educational 
process of higher education institutions. It can be argued that AR and VR-reality technologies, being 
actively upgraded every day, have a huge potential for development and further prospects in the sphere 
of higher professional education. 
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ACTIVE LEARNING METHODOLOGIES: HOW HAS ITS USE 
EVOLVED IN THE UNIVERSITY TEACHING? 
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2University of Jaen (SPAIN) 

Abstract 
The inclusion of the university system in the European Higher Education Area implies new changes in 
the teaching methodologies. Among others, it is highlighted the necessity of evolving towards new 
student-centered methodologies, in which they are actively involved in their own learning process. That 
is, the teaching-learning process should change towards what is known as active learning. Active 
learning refers to those pedagogical practices that moves students from passive receivers of information 
(i.e., classical methodologies) to active participants in their own learning process. In this sense, active 
learning methodologies have increased their popularity in recent years. Active learning methodologies 
can be defined as the technics, strategies or methods that professors use to transform the learning 
process in activities that encourage the active participation of students towards their own learning. 
However, despite its increasing popularity, today there are still many cases in the university setting in 
which the traditional magistral lesson is the predominant pedagogical practice for developing the 
teaching-learning process. Therefore, in order to make active learning methodologies more discoverable 
and to facilitate their understanding, the present work presents a review and description of the different 
active learning methodologies that can be applied in the university teaching-learning process. 
Additionally, this work also analyzes the evolution of the use and application of active learning 
methodologies in the university setting. To do this, a bibliometric analysis was carried out in the Web of 
Science database from 1997 to 2020. Specifically, the syntaxis introduced in the search field “topic” was 
the following: ("active methodologies" OR "active methodology" OR "active learning" OR "team learning" 
OR "flipped classroom" OR "group work" OR "cooperative work" OR "collaborative work" OR "case 
study" OR "problem-based learning" OR "role play" OR "blended learning" OR “gamification”) AND 
("higher education" OR "university"). A total of 45,129 results were found, with an average of 1,880.4 
works per year. In general, a trend of exponential increase in the number of works regarding active 
learning methodologies is observed over the years, especially from 2014 to 2020. Specifically, the years 
2017, 2018, and 2019 are the ones with the highest production (30.1% of the total of publications). 
However, it should be highlighted the slight descent observed in 2020. In conclusion, active learning 
methodologies offer a wide range of options that professors can apply in the university teaching to make 
studentsʼ learning process more active and participatory. Furthermore, the exponential growth trend 
observed over the years with respect to the use of active learning methodologies in the university setting 
suggests that the way in which professors give and develop their lessons is changing to a more student-
centered learning. Active learning methodologies could be a good resource in the university teaching to 
increase studentsʼ academic performance.  

Keywords: Higher Education, college students, innovative methods, participative, evolution. 

1 INTRODUCTION 
Nowadays, the master class continues being the most used teaching methodology for giving the lessons 
at the university [1,2]. Nevertheless, this traditional methodology does not allow to give answers to all 
the studentsʼ training needs because of the diversity of the groups and the necessity of evolving towards 
new student-centered methodologies in which students are actively involved in their own learning 
process [3]. Moreover, the inclusion of the university system in the European Higher Education Area 
implies new changes in the teaching methodologies used to develop the teaching-learning process [1]. 
That is, the teaching-learning process should evolve from an approach in which students receive the 
information that professors transmit to them to an approach in which students are the main characters 
of their learning process. In this sense, active learning methodologies have increased their popularity in 
recent years [1].  

Active learning methodologies can be defined as the technics, strategies or methods that professors 
use to transform the learning process in activities that encourage the active participation of students 
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towards their own learning [1,4]. The key element of active learning methodologies is to introduce 
activities to students during the development of the lessons and to encourage students to engage with 
them [5]. That is, professors should act as facilitators of the learning instead of as knowledge 
transmitters, making students more autonomous in their own learning process [6,7]. Additionally, 
according to Freire [7], in order to make learning meaningful, professors should consider the previous 
knowledge acquired by students during the lessons. Sharing the knowledge between professors and 
students can facilitate the acquisition and understanding of new knowledge [9]. Unfortunately, despite 
the increasing popularity of active learning methodologies in the university setting, today there are still 
many cases in which the traditional master class is the predominant pedagogical practice for developing 
the teaching-learning process [1,8]. Therefore, in order to make active learning methodologies more 
discoverable and to facilitate their understanding, the purposes of the present work were: 1) To present 
a review and description of the different active learning methodologies that can be applied in the 
university teaching-learning process, and 2) to analyze the evolution of the use and application of active 
learning methodologies in the university setting. 

1.1 Active learning methodologies 

1.1.1 Flipped Classroom 
Flipped classroom is an active learning methodology in which the order of a traditional lesson is inverted. 
That is, prior to the development of the lesson all the content that is going to be given in the lesson is 
studied by students as part of their autonomous work outside the lesson. To do that, professors should 
facilitate this content through several resources such as videos, readings, or audios, among other 
resources. Therefore, face-to-face lesson is focused on develop activities such as problem-solving, 
group discussions, or projects, in which students have to put into practice the knowledge acquired 
through the previous study performed outside the lesson. During the development of the face-to-face 
lessons, students have the support of professors to solve any doubt that might arise. Furthermore, 
professors solve any doubt that students have with the content facilitated and studied before the 
development of the face-to-face lesson [1,9,10].  

1.1.2 Group work 
According to Haydt [11], in the group work methodology students analyze, question, interact, evaluate, 
and justify about the subject under study. The three objectives of this methodology are: 1) To facilitate 
the construction and creation of the knowledge; 2) to allow the exchange of opinions and ideas, and 3) 
to allow the common practice for achieving a common purpose [11]. This methodology has three stages: 
1) Planning (establishing the purposes, resources, and alternatives to achieve the objectives, as well as 
defining the roles of each student in the process); 2) group action (performance of the planned action, 
with the corresponding data collection, data preparation, and conclusions obtained to be presented, for 
example, in a report way), and 3) evaluation (checking if the purposes previously established have been 
achieved or not and if each student has fulfilled his/her role according to the group’s expectation) [12].  

1.1.3 Cooperative and collaborative work 
The key aspect of cooperative and collaborative work methodology is the association between two or 
more students with a mutual dependence for achieving a common objective [1]. Cooperative and 
collaborative work requires joint decision-making by the students of the same group, the dialogue 
promotion, as well as sharing the knowledge between the students that compose the same group or 
work. That is, the work develops in group acts as a mean for the collective construction of the knowledge 
[1].  

1.1.4 Case study 
The case study methodology is characterized for being a deep analysis of a situation (real or created, 
but feasible). The aim of this methodology is to put into practice the knowledge acquired by students in 
a topic proposed. To do that, students have to analyze the situation given by the professor, which can 
be related to their future profession. To make the process more meaningful for students, professors 
should take into account the previous knowledge acquired by students to proposed them a topic that 
allows them to progress in their learning process. In this methodology two aspects are important: 1) The 
final product obtained after a deep analysis, and 2) the process and the steps given to obtain this final 
product [1,9,10]. 
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1.1.5 Problem-based learning 
Problem-based learning methodology is based on the learning of the student by the resolution of a 
problem. The first step is to identify and define the problem, finalizing with a solution for it. To do that, 
students assume the major role in the search for new information and knowledge. They have to work 
both autonomously and in groups, finding solutions to the different parts or phases of the same problem. 
Moreover, it implies the use of the previous knowledge acquired, the search of new information, as well 
as the dialogue with the partners with the aim of finding the better solution to the problem proposed. 
That is, it is an inductive work. Regarding professors, they act as a support, guide, and facilitator in the 
process of searching for a solution of the problem [1,9,10]. 

1.1.6 Role play 
Role play methodology consists of the representation of a simulated situation in a planned or 
spontaneous way. To apply it with efficacy, two main aspects are necessary: 1) Clarity and precision of 
the contents to be worked, and 2) precise educational objectives established [11]. To apply this 
methodology, it is extremely important that professors know very well the group, especially if there are 
students who do not know how to work in groups [11]. 

1.1.7 Blended learning 
The integration of new technologies and digital information in the development of the activities of the 
lessons has given rise to what is known as blended learning or hybrid teaching [13]. This methodology 
combines distance and face-to-face activities, performed with the help of technologies. The most 
important aspect in the face-to-face part is the supervision of professors, being complemented with 
online activities [13]. For example, the online activities can consist of debates through virtual platforms 
such as Moodle about the contents studied.  

1.1.8 Gamification  
Gamification consists of the application of the conceptual elements of the design of the game (i.e., 
mechanic, esthetic, and strategy) to contexts different from the game, such as the educative setting, 
and in an environment which is not ludic [14,15]. Specifically, in the educative setting, the gamification 
refers to the set of initiatives that are oriented to increase students’ motivation for learning, applying 
proposals of playing experiences in formative contexts in order to promote a favorable environment for 
learning, minimizing the cognitive effort that they entail, and looking for a greater involvement of the 
student in a climate of competitiveness and cooperation [16].  

2 METHODOLOGY  
The bibliographic search was performed in the Web of ScienceTM database, selecting the option “all 
databases”. The search field "topic" was used for the search. The temporal limit was established 
between 1997 to 2020 (both years included). Specifically, the syntaxis introduced was the following: 
("active methodologies" OR "active methodology" OR "active learning" OR "team learning" OR "flipped 
classroom" OR "group work" OR "cooperative work" OR "collaborative work" OR "case study" OR 
"problem-based learning" OR "role play" OR "blended learning" OR “gamification”) AND ("higher 
education" OR "university"). No restrictions were established by publication format or language. 

Once the search was carried out, the option to sort the results by the "year of publication" field was 
selected within the "analyze results" function of the database. Then, the data was exported to Microsoft 
Office Excel 2019 where the percentage of works on active methodologies in university teaching was 
calculated for each year. Additionally, the sum, minimum, and maximum values were calculated, as well 
as the mean in the analyzed period (1997-2020).  

3 RESULTS 
Figure 1 shows the total number of works about active learning methodologies in university teaching 
from 1997 to 2020. A total of 45,129 results were found, with an average of 1,880.4 works per year 
(minimum = 277 and maximum = 4,754). An exponential increase in the number of works regarding 
active learning methodologies is observed over the years since 2004 to 2019. However, a notable 
descent is observed in 2020 compared to the two previous years.  
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Figure 1. Total number of works about active learning methodologies in university teaching per years. 

Figure 2 shows the percentage of works about active learning methodologies in university teaching 
relative to the total of works on this topic from 1997 to 2020. Of a total of 45,129 works about active 
learning methodologies in university teaching from 1997 to 2020, as shown in Figure 2, the years 2017, 
2018, and 2019 are the ones with the highest production (30.1% of the total of publications).  

 
Figure 2. Percentage of works about active methodologies in university teaching relative to the total of 

works from 1997 to 2020 per years. 

4 CONCLUSIONS 
Active learning methodologies offer a wide range of options that professors can apply in the university 
teaching to make students’ learning process more active and participatory. Furthermore, the exponential 
growth trend observed over the years with respect to the use of active learning methodologies in the 
university setting suggests that the way in which professors give and develop their lessons is changing 
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to a more student-centered learning. Regarding the descent observed in the year 2020, it could be due 
to the pandemic situation caused by the Covid-19 in which professors had to adapt the teaching-learning 
process in a limited time which could have had an impact on the use of active methodologies during the 
year mentioned. In short, active learning methodologies could be a good resource in the university 
teaching to increase students’ academic performance.  
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SCHOOL DROPOUT RETURN: USING AR TO INTEGRATE 
FEATURED SCHOOL COURSES TO ENHANCE THE JUNIOR HIGH 

SCHOOL INDIGENOUS DROPOUTS' LEARNING WILLINGNESS 
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National Tsing Hua University (TAIWAN) 

Abstract 
The return of dropouts to campus has always been the tireless work of educators. In schools with a high 
rate of dropout, improving the dropouts’ learning willingness is an important task; for example, combing 
the Augmented Reality (AR) technology and the curriculum of featured schools into teaching.  

The aim of this research is that if using AR integrate into course of featured school, this teaching mode 
can improve the indigenous dropouts' learning and school attendance willingness effectively or not.  

This research adopts qualitative and quantitative research methodology. The qualitative research 
adopts action research, in-depth interviews, and participation observation methods; the quantitative 
research the learning motivation and learning effectiveness subscales of AR featured courses (Likert 
five-point scale) for analysis.  

The research participants were 7 indigenous dropouts from a junior high school in Taiwan. The research 
period is one semester. Questionnaire surveys are carried out before and after teaching, the contents 
include: learning motivation, learning interaction, learning attention, learning experience, and learning 
effectiveness. Qualitative observation is to record how to do these items: use featured school courses, 
use AR, combine the human, material, financial and intellectual school resources, and share the overall 
management of the community with the prestigious elder and gentry resources to assist the indigenous 
dropouts to return school. 

The results of this research show that: 1. Learning featured school curriculum can help the indigenous 
dropouts to enhance the learning motivation, reduce the dropout rate, and return to the school system. 
2. Combining AR into featured courses, the indigenous dropouts can pioneer in learning experience, 
improve their horizons, expand their learning experience, and are willing to stay in the class to learn 
regular courses. 3. The indigenous dropouts have achieved better outcomes in learning motivation, 
learning interaction, learning attention, learning experience, and learning effectiveness, and have 
significant learning effects. 

Keywords: Indigenous people, Featured school, Augmented reality (AR), dropouts, learning motivation. 

1 INTRODUCTION 
The aboriginals are the ancestors of Taiwan. After the Han came to Taiwan, they became a minority in 
the process of sinicization. Because they did not respect their culture, they were mainly Han. As a result, 
the new generation of aboriginals has become increasingly weak in their cultural identity. However, as 
the proportion of dropouts among the aboriginals has remained high throughout the country, the school 
is facing such a dilemma, and is also committed to hoping to find the dropouts and return to normal 
school life. 

Middle school dropouts leave school because of various factors that lead to low willingness to learn. 
When finding a middle school dropout, the school often uses various methods to prevent middle school 
dropouts from dropping out again. On campus, integrating digital technology into learning has also 
become a trend. Blooming Sakura Junior High School promotes the learning of Sakura's characteristics 
in characteristic schools. For the dropouts in the school, Sakura's characteristic learning courses are 
also added, combined with AR teaching, to learn characteristic courses, and to enhance the willingness 
of middle school dropouts to learn, make learning more interesting, expand their learning horizons, and 
enrich The connotation of learning will increase the willingness of students to stay in school and no 
longer drop out. 

I hope that through 3C technology digital learning, they can lead them to learn special courses to arouse 
their interest in learning. After that, I can identify with the school, improve my self-confidence, recognize 
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myself, return to the campus, and then return to the class, and be willing to learn the school's orthodox 
education curriculum. This research hopes to use AR digital learning to improve the cultural identity and 
self-esteem of aboriginal dropouts. It is hoped that the purpose of the research will be 1.Combining AR 
digital learning with featured schools to increase the willingness of the aboriginal dropouts to learn and 
make them happy to return to school In order to acquire diverse cultures and wisdom. 2. Combining AR 
digital technology with characteristic schools to promote the aboriginal dropouts to return to campus and 
no longer drop out, integrate into the mainstream society, enhance the interaction between aboriginal 
students and mainstream culture, demonstrate the identity of the heritage and imprint of the aboriginal 
culture, and accept the mainstream Educational program. 3.Characteristic schools combine AR digital 
technology to reduce the dropout rate of aboriginals and increase the self-esteem of aboriginal students, 
thereby making students happy to study in classes and enhancing their motivation and ability to learn in 
various subjects. 

The question that this article will explore is 1.Does the characteristic school combine AR digital learning 
to improve the learning willingness of the aboriginal dropouts? 2.The characteristic schools combined 
with AR digital learning can improve the stability of the aboriginal dropouts returning to the campus and 
no longer dropouts? 3.Can characteristic schools combine AR digital learning to learn more effectively 
for the aboriginal dropouts? 

1.1 Digital Technology 
Digital technology can be integrated into classroom teaching and student guidance to assist middle 
school dropouts to return to school and no longer drop out. In recent years, educators have integrated 
digital technology into teaching to actively construct students’ knowledge and adapt to individualized 
learning. This not only enriches the learning content, but also creates new learning interactions, and 
enhances learning effects through multi-sensory stimulation. The 21st century is the era of digital 
technology. Digital technology can integrate text, graphics, animation, and sound, and provide 
interactive functions (Nanzhi Wu, 2013). Computer aids, e-book bags, e-books, English computer 
multimedia course software, audition aids, environmental control, adaptive games, etc. are all digital 
technology learning, but augmented reality should also be considered innovative digital technology 
learning. 

Diad (1999) pointed out that information technology should be integrated and integrated to expand the 
objectives of the curriculum and encourage students to learn meaningfully. As digital technology is being 
used more and more frequently, Mayer (2003) pointed out that different digital technology media 
presentation methods will affect the learning effect, and adding text and pictures to the teaching content 
is helpful for learning. The use of multimedia-assisted learning can improve learning effectiveness, and 
the application of digital technology can enhance learning motivation and learning control, which can 
show teachers' unique teaching ability and enhance teacher productivity (Roblyer, 2003). Therefore, it 
can be seen that the use of digital technology can achieve unexpected and limitless effects in addition 
to sensory stimulation and visual feast. 

1.2 AR 
The continuous advancement of human civilization, breaking through traditions, enables the virtual world 
to be used in daily life. With the advancement of science and technology, augmented reality is used to 
make virtual models, allowing learners to directly interact with real objects in a virtual environment to 
provide a direct and real learning experience (Li Hongyi, 2011). Augmented Reality (AR)” is a new 
technology generated by VR, which augments information from the virtual world into reality. Augmented 
reality is an application mode that lies between reality and virtuality. It can integrate virtual reality to 
present the conveyed content. It is an extension of virtual reality (Milgram, Takemura, Utsumi, 1994). 
Augmented Reality (Augmented Reality) is also abbreviated as AR. His translation is called virtual reality 
or expanded reality. He uses the actuarial calculation of the position and angle of the camera image, 
coupled with the technology of image analysis, to enable the virtual world to be able to Technology that 
interacts with the real world. 

There are two definitions of augmented reality. First, scholars such as Milgram, Takemura, Utsumi, and 
Kishino proposed a sub-field of Virtual Reality in 1994, which is called Augmented Reality. Image or text 
messages are combined with real life scenes, focusing on the combination of virtual objects and the real 
world to enhance (enlarge) information and interaction in the real world. 
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In addition, another definition of AR is the three elements proposed by Ronald T. Azuma in 1997: 1. 
Combines real and virtual 2. Can be interactive in real time 3. Exist in Is registered in three dimension. 
He believes that in the AR environment, entities retain actual physical characteristics, while virtual 
objects have only virtual characteristics, which must be artificially endowed with physical characteristics, 
and then virtual information can be augmented into reality. The augmented reality in this research is to 
make a cherry blossom guide map, which is combined with the special school cherry blossom 
curriculum, integrated into the social science study, drawn and produced by teachers and students, so 
that the special school students can learn the special courses. 

Now the industry is more committed to the development of AI artificial intelligence. At the application 
level, augmented reality AR was first used in the military and later expanded to daily life. Researchers 
at McGill University in Montreal, Canada have developed a very amazing floor tile that can imitate the 
sand, snow, and grass environment, which includes visual, auditory, and sensory effects, so it is added 
to the augmented reality Environment application. Now in addition to being used in game media, such 
as the popular Pokémon, navigation systems, such as: zoo navigation systems, magazines and books, 
such as AR books and magazines... etc., augmented reality AR can also be used in education System 
and restaurant ordering, or teleconference, remote training, telemedicine, etc., can be said to be more 
and more widely used. 

2 METHODOLOGY 

2.1 Research and Design 
This research aims to explore the effectiveness of students in junior high schools on their willingness to 
learn after receiving AR teaching methods. Use questionnaire survey method and observation method 
to explore the impact of the implementation of "Using AR combined with characteristic school curriculum 
to enhance the aboriginal dropout students' willingness to learn", which will improve the aboriginal 
students' willingness to return to school. 

 In this study, Huaying Junior High School in the northern Taoyuan area was used as an experimental 
school. After the aboriginal dropouts returned to school, they first applied art therapy methods and used 
AR to learn cherry blossom special courses, conducted pre-test and post-test, and performed 
quantitative analysis. Then conduct interviews and observations. Three aboriginal dropouts in the 
seventh grade, two in the eighth grade, and two in the ninth grade. This research intends to explore the 
use of digital technology AR to learn characteristic courses to help aboriginal dropouts willing to return 
to campus. Therefore, it adopts the methods of action research, experimental observation, practice, and 
questionnaire survey. 

The research framework of this research is divided into two methods: qualitative and quantitative 
research. After the middle school dropouts return to school, they will first implement the digital 
technology AR learning special course by means of professional counseling. They were invited by 
professional tutors to participate in the production of the AR community cherry blossom learning map, 
observe the distribution of school cherry blossoms and draw the school cherry blossom learning map, 
and provide AR-related learning information with learning experience and enrich the learning of AR 
cherry blossom characteristic courses. Use digital technology to learn Sakura's characteristic courses 
to help students love learning and return to the school education system. After applying the AR 
characteristic learning courses, implement pre- and post-tests, study sheet writing, and questionnaire 
interviews. Observe and record students' learning status, change process and learning effectiveness. 

2.2 Research Tools 
Use digital technology to learn characteristic courses, quantitatively research and apply the Lister Scale 
to explore the changes in students' learning motivation, learning interaction, learning experience, and 
learning effectiveness, and implement pre-test and post-test to observe the effects of students’ learning. 

2.2.1 Research and implementation procedures 
The research process uses AR to learn the school’s cherry blossom characteristic course, uses digital 
technology to learn the cherry blossom characteristic course, and combines the characteristics of art 
and technology to learn diversified, intelligent, innovative, lively, interesting, and vivid, so as to attract 
students to return to school. The heart stays in school, and then likes subject learning, returning to the 
school system to study normally and not dropping out. Students participate in the production of 
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"Amplified Reality Sakura Learning Map" and watch the self-made "Virtual Reality Sakura Learning 
Video" performed by teachers and students. It is hoped that through the integration of digital technology 
into the teaching of special courses, middle school dropouts can learn, enjoy learning, and learn happily 
and return to campus. 

2.2.2 Data Analysis and Processing 
1 Qualitative research 

Interview students' learning experience using digital technology to explore the changes in their 
learning effects and their mental journeys, and whether the learning of digital technology can 
enhance their interest in learning and return to campus. This research is to understand the use 
of AR combined with characteristic school courses to enhance the learning willingness of 
indigenous dropout students. For the development of characteristic learning, provide new 
methods of using technology to learn to keep up with the times, integrate new technology and 
trend development, and enhance the effectiveness of characteristic learning . This research is 
mainly qualitative. Its content includes methods such as research and observation, 
experimentation, interview, and document analysis. 
This research department adopts semi-structured interviews. The interview outline is designed by 
the researcher to interview the teacher. The interview time is 30 minutes. In file analysis, the data 
encoding is based on file types H, N, E, and F. 

2 Quantitative Analysis 
Sakura Characteristic School Learning Achievement Scale Test and Scoring Method.The data 
collected in this study are all quantitative data. Cohen's d will be used to estimate the effect size 
between groups (Cohen, 1988). The estimation method is as follows: 

 

 
M1, M2: The average of the results of using AR and not using AR 
σ1, σ2: the standard deviation of the results with and without AR 
According to the definition of Cohen (1988), Cohen's d of less than 0.2 is considered to be small, 
between 0.2 and 0.5 is considered to be small to medium, and between 0.5 and 0.8 is considered 
to be medium to high. The amount (medium to large), greater than 0.8 is a high effect amount 
(large). 

3 RESULTS 

3.1 Implement AR Courses 
The school’s cherry blossom special course uses digital technology to learn courses, and the AR cherry 
blossom special course is jointly produced by students. The middle school dropout students participated 
in the production of special AR courses. By using the previously completed Sakura community 
navigation map, plus their own collected information, study sheets, related photos and video upload 
sites, the original AR course content was added. Therefore, when the middle school dropout students 
use AR to learn the special cherry blossom course, they can watch the cherry blossom guide map 
completed by the previous students. In this guide map, you can see the work of the classmates and the 
introduction of the course. Data and information provided by yourself. Under this circumstance, they can 
see their own works when they study the characteristic courses, and they will be more familiar and have 
a sense of accomplishment. 
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3.2 Course Participation 
After the middle school dropout returned to school, he designed a special learning course for cherry 
blossoms, and first participated in drawing a map of the cherry blossoms in spring. From the first week to 
the eighth week, learn the featured courses by using the completed featured course navigation map. Learn 
about the cherry blossoms by learning the map, the distribution map of the cherry blossoms, and the cherry 
blossom illustrated book. This learning can focus on students' observation, judgment, cognition and 
problem-solving skills. In a small group, everyone discussed drawing a community map, researching the 
distribution of cherry blossoms in the community, drawing and coloring, and jointly completed the cherry 
blossom AR guide map of the school's characteristic course. The tutor introduces the historical sites to the 
dropout students to understand the cultural history and geography knowledge around the community, and 
leads the students to the school’s cherry blossom garden to study the ecology of cherry blossoms and 
understand the distribution network of cherry blossoms in the community. Then download the APP, log in 
to HP REVEAL, incorporate the completed video, and introduce the historical sites and related knowledge 
of cherry blossoms based on the painted cherry blossom guide map, so as to complete the learning of the 
cherry blossom AR guided learning map. Pay attention to students' acceptance of emerging technologies, 
exploration ability, research and development ability and creativity. 

The visit to the sacred places of community historic sites where cherry blossoms are distributed will be 
implemented from the ninth to the eighteenth week. In order to complete more special cherry blossom 
courses, the tutors lead the drop-out students to collect relevant information on the Internet and discuss 
in groups. They also lead the students to community visits, visits to historic sites, the distribution of 
cherry blossoms, types of cherry blossoms, cherry blossom viewing season, and writing study sheets 
...And so on. Complete the survey on the distribution and types of cherry blossoms in the community 
and historical sites. Cultivate students' ability to integrate, plan, explore, and act. 

3.3 The impact of digital technology learning on learning willingness 
There are many reasons for dropouts, including personal factors, family factors, school factors, and 
social factors. Students who have dropped out will return to school. If the reasons for dropouts do not 
disappear, there is still a possibility of dropping out again. In order to eliminate the factors of re-dropouts, 
the school endeavors to keep the middle-dropouts in school. The tutors cooperated with the school’s 
characteristic courses and introduced digital technology to successfully attract the dropouts to return to 
the campus and no longer dropouts. 

Middle school dropouts learn characteristic courses and participate in the production of AR courses. 
The dropout rate is zero, and all middle school dropouts return to campus to achieve a zero dropout 
score. After middle school dropouts took AR to learn the characteristic course, according to the school’s 
AR characteristic course, the study motivation and learning effectiveness scale were used to investigate 
the learning willingness. The results show that the students' learning effects in all aspects are very 
significant. Based on this, it can be seen that the introduction of digital technology into the learning of 
characteristic school courses can indeed effectively reduce the student's secondary dropout rate and 
achieve the goal of zero dropout. 

There is a significant difference in the descriptive statistics of the pre- and post-test results of AR with 
and without AR among middle school dropouts. In terms of learning motivation, learning interaction, 
learning attention, learning experience, learning effectiveness, and its learning benefits, after learning is 
better than before learning, it is a high-efficiency amount. In terms of learning motivation (Cohen's d = 
4), in learning interaction (Cohen's d = 1.477), in learning attention (Cohen's d = 3.455), in learning 
experience (Cohen's d = 2.683), in learning effectiveness (Cohen's d =1.820) are all high-effects.This 
shows that middle school dropouts use AR digital technology to learn, all have achieved high results, 
and there are obvious differences.  

Therefore, the willingness of middle school dropouts to stay in school is increased, and the dropout rate 
is reduced. That year, the school also set a record of zero dropouts for the first time in 45 years.  

4 CONCLUSIONS 
This research focuses on the dropouts of the aboriginals in the blooming cherry country and seven 
aboriginal students. The time is one semester, to track the situation of students returning to school after 
dropping out. After combined with the characteristic learning of digital technology AR, the dropout rate 
is reduced, and it has indeed achieved a very significant learning effect. The results of the study are as 
follows: 
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1 From the perspective of characteristic curriculum learning: learning characteristic school 
curriculum helps to enhance the learning motivation of the aboriginal dropouts. 
Opportunities and willingness to learn greatly reduce the dropout rate and enable the dropouts to 
return to the school system smoothly.Learning featured school curriculum can help the indigenous 
dropouts to enhance the learning motivation, reduce the dropout rate, and return to the school 
system.  

2 From the perspective of using AR: students have a four-week AR study, and there are self-made 
cherry blossom special courses. Collect information, collect information, take photos, observe 
cherry blossoms, visit temples, and visit communities. Subsequently, then study and discuss in 
groups, and we will work together to make a theme to complete the cherry blossom learning map. 
Combine AR learning characteristic course, make the aboriginal dropouts have a pioneering 
learning experience, can improve their horizons, and expandExhibit the learning experience, so 
that I am willing to stay in the class to study the regular curriculum. Do not return to campus 
among the aboriginal dropouts.The stability of has been improved again and it has a great 
effect.Combining AR into featured courses, the indigenous dropouts can pioneer in learning 
experience, improve their horizons, expand their learning experience, and are willing to stay in 
the class to learn regular courses. 

3 Accept pre-test and post-test, in terms of learning motivation, learning interaction, learning 
attention, learning experience, learning effectiveness. Look at it from five aspects. The dropouts 
among the aboriginals are in learning motivation, learning interaction, learning attention, and 
learning experience.In terms of experience and learning effectiveness, both have reached a high 
level of effectiveness, with significant learning effectiveness. They have a real sense of learning, 
through the AR APP, you can see a lot of course information, and some of these information are 
projects completed by them personally, so learning is particularly interesting and fulfilling. This is 
fresh, creative, and inspiring experiential learning. In terms of learning effectiveness, it can be 
clearly seen that students have made progress in learning Sakura's characteristics. Through 
physical observation and virtual AR introductory courses, middle-age drop-out students present 
the combination of virtual and real world, so that the learning effect can be significant. The 
indigenous dropouts have achieved better outcomes in learning motivation, learning interaction, 
learning attention, learning experience, and learning effectiveness, and have significant learning 
effects. 

Based on this result, it can be seen that when digital technology is becoming more popular and 
convenient in human life, if schools can make good use of the characteristics of digital technology and 
the application of technology, integrate the return of school teaching and tutor dropouts, and enhance 
their willingness to learn. The result of the combination of digital technology and school. This will help 
students' learning, tutors' guidance and school management, so as to achieve the win-win win-win 
results of smart school, smart tutoring, and smart learning. 
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A PRACTICAL REPORT AND CONSIDERATION OF AN ONLINE 
INTERCULTURAL STUDY TOUR FOR UNIVERSITY STUDENTS IN 

FOUR ASIAN COUNTRIES 
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Abstract 
In place of the scheduled overseas study tour that was cancelled due to the COVID-19 pandemic in the 
fiscal year 2020, the International Exchange Committee of the Faculty of Information and 
Communications, Bunkyo University, planned and implemented an online overseas study tour in 
collaboration with its partner university, FPT University, Vietnam. In addition to students from Bunkyo 
University, the program participants were students enrolled in the Japanese language departments of 
universities in Vietnam, Thailand, and Indonesia. It was the first online study tour to be held in the 
Japanese language with the aim to foster interaction and understanding on the culture and customs of 
other countries of Asia. The online tour was held over two weekends, for a total of four days, with a 
unique program that included not only presentations by student teams from each country but also 
Japanese language classes and discussions and debates among teams composed of a mixture of 
members from the four countries. In this study, we report on this online study tour, confirm the 
effectiveness of online international exchange study tours through a survey conducted immediately after 
the program was held, and examine their potential and challenges. We hope that the results of this study 
will contribute to the planning of online international exchange study tours and will be informative to 
other universities planning to implement online study tours under such critical situations. 

Keywords: Online study tour, Intercultural exchange, University students from four Asian countries, 
Microsoft Teams, Study tour in Japanese. 

1 INTRODUCTION 
The COVID-19 pandemic that emerged in 2019 has resulted in widespread travel restrictions throughout 
the world. Such restrictions have had a profound impact on globalization activities undertaken by 
universities, such as study abroad and intake of international exchange students [1], [2]. 

The Faculty of Information and Communications, Bunkyo University, with which the authors are 
affiliated, was forced to cancel a study tour at FPT University in Vietnam that was scheduled to take 
place over eight days from March 8, 2020; however, a proposal was made by FPT University for a 
separate joint online training program to replace the scheduled study tour. Despite concerns at the 
university about whether the online study tour should be given parity with the original program, granting 
of credits was approved on the grounds that other Japanese universities were already awarding credits 
for similar online programs, and to secure learning opportunities for students as prescribed in guidelines 
issued by the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT) (2020) 
[3], [4], [5]. 

In this study, we report the online international exchange study tour that was implemented in 
collaboration with FPT University and verify the effectiveness of online international study tours through 
a survey conducted immediately after the tour to explore the potential and challenges of such programs. 
We also hope that the results will contribute to the planning of other online international exchange study 
tours in the future. 

2 PREVIOUS RESEARCH 
In this section, we summarize recent findings on online intercultural education and impacts of the 
COVID-19 pandemic on education and international exchange activities, as well as their 
countermeasures; the objectives and approaches of the present study are also clarified. 
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2.1 Intercultural Education Online 
Kodama (2018) described Collaborative Online Interactive Learning (COIL), an online intercultural 
collaborative learning course in Japanese culture at San Jose State University in California, on the West 
Coast of the United States [6]. Kodama noted that COIL is an approach in which “groups of students 
from two or more cultural spheres learn together in a shared learning environment under the supervision 
of teachers who are based in each of those spheres,” connecting students and faculty members in 
physically remote areas to promote global awareness and understanding. The principal motivation 
behind COIL is to promote cultural exchange between Japan and the United States amid increasing 
opportunities for employment at Japanese firms and a growing number of applicants; it is similar to the 
program examined in the present study in that the targets are students studying in Japanese language 
programs. Classes are conducted mainly in Japanese, albeit with some English support. COIL courses 
are conducted over one semester; therefore, they are positioned differently from the short study tour in 
this study. 

Akazaki (2021) analyzed problems in online university classes that were introduced due to COVID-19, 
focusing on intercultural training classes for beginners [7]. This is similar to the program examined in 
the present study in that online education was introduced in response to COVID-19, and the study 
addressed problems that occur when education support tools are used in an online environment. 
However, Akazaki ʼs study examined a “course” for Japanese students conducted over an entire 
semester, whereas the focus of the present study is a short study program targeting university students 
from four Asian countries. 

2.2 Impacts of COVID-19 on University International Exchange and 
Countermeasures 

The Japan Student Services Organization (JASSO) (2021) published a selection of case studies of 
international educational exchange initiatives undertaken by universities during the COVID-19 pandemic 
in a report titled “Cases of International Educational Exchange Conducted Online Due to the COVID-19 
Pandemic” [8]. According to this report, 14 national, public, and private universities have conducted 
online study for short-term international education programs (one week to almost two months), with 
seven programs targeting Japanese students only and five programs targeting foreign students as well. 
In terms of program overview, the primary focus was invariably language learning. Furthermore, while 
programs targeting students in Japan and overseas are positioned to enable students to attend lectures 
or engage in exchange with other universities, because the programs are mostly conducted in English, 
a certain level of English is presumably required to participate. 

In view of these circumstances, the Japan Association of National Universities (2021) compiled the 
minutes of a meeting of its International Exchange Committee in a report titled “Future State of 
International Exchange in Light of the COVID-19 Pandemic.” The report states, “In addition to in-person 
classes and international student exchanges conducted to date, and as the effectiveness of new forms 
of learning that utilize digital technology becomes apparent, a new current is emerging.” The report 
proceeds to list the following points, reaffirming the advantages of online international exchange and 
study during the COVID pandemic [1]: 

• There are now fewer barriers to implementing the kind of classes in which students engage in 
discussion with peers overseas; 

• It is now easier to establish collaborative learning environments with students overseas, 
irrespective of family finances; 

• Students can take classes at overseas universities without being constrained by the job-hunting 
season or the academic calendar of the home university; 

• More diverse forms of international exchange can be created; for example, by incorporating pre-
study components before in-person study abroad. 

However, there is also a drawback: Due to the time difference, live online lessons can only be conducted 
with countries in Asia, limiting the range of nationalities present, and the report emphasizes the need to 
examine the possibility of an on-demand style of online learning. Although the program examined in this 
study involved four countries in Asia, whose time difference is relatively small, time difference is 
recognized as an inevitable challenge when implementing classes in real time. 

2071



 

 

In consideration of the problems identified in previous research, this study seeks to elucidate the results 
and challenges of a cultural exchange program delivered in Japanese for students in four Asian 
countries. 

3 VIRTUAL ASEAN STUDY TOUR 
In this section, we present the purpose and an overview of the “Virtual ASEAN Study Tour,” an overseas 
cultural study program that was conducted online. 

3.1 Purpose of the Study Tour 
The purpose of the study tour was to secure opportunities for overseas intercultural exchange online, 
as a replacement for the study tour that was cancelled due to the COVID-19 pandemic. The following 
six points were presented to form a consensus at the university: 

• The program would be implemented only in the current academic year, in accordance with MEXT 
guidance (2020) [5]; 

• The program would be conducted within the 2020 academic year; 

• The program would carry credits; 
• The program would be held in collaboration with FPT University; 

• Students would undergo pre- and post-study as part of the class; 
• Students would be charged a participation fee. 

Note that the decision to conduct the program in Japanese was taken to ensure that participants were 
not constrained by their language skills, as the purpose of the program was “intercultural exchange.” 

3.2 Content and Program of the Study Tour 
After a series of planning meetings with FPT University held from August 2020 via Zoom and Google 
Meet, it was concluded that universities in Thailand, Vietnam, and Indonesia would be invited to join the 
program. Because the universities have different academic calendars, it would have been difficult to 
hold the program during a single week; therefore, the tour was divided over two weekends in March. 
Overviews of the program and the pre- and post-study sessions are provided below. 

3.2.1 Overview of the program 
The program can be summarized as follows: 

• Purpose of the program: Intercultural exchange among four Asian countries (Vietnam, Thailand, 
Indonesia, and Japan) 

• Host universities: FPT University (Vietnam), Bunkyo University (Japan) 
• Participating universities and student numbers: Faculty of Information and Communications, 

Bunkyo University, Japan (16 students); Bina Nusantara University and others, Indonesia (five 
students); Prince of Songkla University and others, Thailand (four students); FPT University, 
Vietnam (four students); total of 29 students. 

• Language of delivery: Primarily Japanese (with some English) 

• Schedule: March 6 (Sat.), March 7 (Sun.), March 20 (Sat.), March 21 (Sun.), 2021 
• Six hours per day; seven hours on the final day 

• Implementation method: Online (Microsoft Teams) 
• Pre-study (Japan only): Three online sessions (Zoom) 

Session 1: February 5 (Fri.), period three; Session 2: February 12 (Fri.), period 3; Session 3: February 
26 (Fri.), periods three and four 
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3.2.2 Pre-study 
Bunkyo University students attended three online pre-study sessions. The course was configured using 
the “manaba” learning management system, and classes were conducted in real time via Zoom. The 
pre-study was organized as follows: 

Session 1, February 5 (Fri.), period 3: Overview of the program, prepare Big Group Activities (BGA) 
presentations, guidance for using Microsoft Teams, etc. 

Session 2, February 12 (Fri.), period 3: Prepare individual presentations for SGAs 

Session 3, February 26 (Fri.), periods 3 and 4: BGA rehearsal 

3.2.3 Program 
The study tour program is shown in Table 1. 

Table 1. Online ASEAN Training Program “Virtual Study Tour” 

 
The program was divided into two main parts. The first part consisted of BGA, where students gave 
PowerPoint presentations (.pptx) and presented videos with audio they had prepared on certain themes 
in their country teams (see the light orange sections of Table 2). All students participated in this part of 
the program in a single room configured on Microsoft Teams (MS Teams). During the BGA sessions, a 
coordinator from FPT University facilitated the proceedings in Japanese. 

The second part consisted of Small Group Activities (SGA), where participants from each country 
exchanged opinions and held discussions in mixed-nationality groups (see the yellow sections of Table 
1). During the SGA sessions, participants were divided into pre-configured rooms on MS Teams, and a 
coordinator from FPT University was assigned to each room to facilitate discussions in Japanese. As 
the Opening Ceremony, Closing Ceremony, and VIP Talk sessions were conducted in a single MS 
Teams room, these are shown in dark orange in Table 1. 

To reduce the burden on participants, the Friends’ Lounge sessions were planned as events (BGA) in 
which each country’s group presented an aspect of that country’s culture on each day of the program. 

A total of 29 students joined the program; 16 from the Faculty of Information and Communications, 
Bunkyo University, Japan, five from Bina Nusantara University and other institutions in Indonesia, four 
from Prince of Songkla University and other institutions in Thailand, and four from FPT University in 
Vietnam. 

6-Mar 7-Mar 20-Mar 21-Mar
Time Nation and People Culture Education Globalization

30 Welcome & Program Induction
Icebreaker Morning Coffee Morning Coffee Morning Coffee

60 Sharing
Your Home Neighborhood

Sharing
Your Favorite (English)

Sharing
Your Schools

Sharing
Your Career Aspirations

15

60 Cultural Presentation
Fun Facts about Your Country

Cultural Presentation
Traditional Clothes and

Cuisine

Cultural Presentation
Education Systems Around the

World

30 E-Tours
Virtual City Tour

E-Tours
Virtual Fashion Show

E-Tours
Virtual Campus Tour

60 Discussion
Traveling Abroad

Discussion
Do's and Don’t's in Your

Country

Discussion
Debate: University Education

-Yes or No

Discussion
Working Globally

75 Friends' Lounge
Traditional Dance Challenge

Friends' Lounge
Karaoke Day

Friends' Lounge
Vietnamese Cooking Class

Friends' Lounge
Asian Languages 101

*　Language is basically
Japanese

Closing Ceremony

… All participate in the same site and conduct
… All students participate in the same site, and each university group or representative group makes a presentation.
… Mixed groups with students from other countries are formed, and each group is divided into presentations (group work session)

Break & Transition

VIP Talk1
FPT Software & Japan
development strategic

VIP Talk2
Japanese work abroad

Afternoon

Morning
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4 QUESTIONNAIRE AND ANALYSIS RESULTS 
In this section, we report the aggregated results of a questionnaire administered to participants in the 
Online ASEAN Training conducted over four days, as well as results obtained from the correlation 
analysis. 

4.1 Respondents and Implementation Method 
On March 22, the final day of the Online ASEAN Training, a questionnaire was administered to all 
participants via Google Forms on their understanding of the various components of the study tour and 
their outcomes and perceptions of the online training. The aim was to measure participants’ 
understanding of each component in the online intercultural training as well as their views and 
satisfaction level regarding the outcomes achieved. Results could then be used to adopt and improve 
online intercultural training in the future. 

4.2 Questionnaire Items and Aggregate Results 
As presented in Table 2, the questionnaire consisted of four demographic questions (name, email 
address, nationality, and university name); nine questions to assess participantsʼ understanding of each 
training component; and ten questions to explore participantsʼ views on the program as a whole. Except 
for the demographic questions, all questions were presented on a five-point Likert scale. Means were 
calculated for three groups: Japanese, non-Japanese, and all respondents. 

Table 2. Online ASEAN Training Questionnaire 

 

The overall mean score for Japanese students (3.38) was higher than that for non-Japanese students 
(3.08). For the question, “Did you improve your understanding of other cultures through this online study 
tour?” the mean for all respondents was 3.52; however, for the question, “Compared with in-person 
training, was it easier to understand what the other people were saying?” the lowest mean of 2.34 was 
obtained. Moreover, the question, “Would you like to participate in an online study tour again in the 
future?” generated a large number of, “Cannot say either way” responses, with a mean of 3.17. 

4.3 Correlation Analysis 
Further, a correlation table was established (Table 3) to explore the strength of relationships between 
data items, that is, the tendency for respondents who rated a certain item highly to rate other items 
highly as well. 

Japanese

Non-
Japane

se All
Demographic items(1) Name, (2) Email address, (3) Nationality, (4) University name Direct entry

1.(1) Country-specific group events        Cultural Presentation 3.69 3.15 3.45
1.(2) Country-specific group events        E-Tours 3.81 3.15 3.52
2.(1) Mixed-nationality group events       Sharing 3.63 3.46 3.55
2.(2) Mixed-nationality group events       Debate: University Education – Yes or No 3.13 2.85 3.00
2.(3) Mixed-nationality group events       Discussion – Except Debate 3.63 2.92 3.31
2.(4) Mixed-nationality group events       Friends’ Lounge – Traditional Dance Challenge 3.75 3.23 3.52
2.(5) Mixed-nationality group events       Friends’ Lounge – Karaoke Day 3.81 3.54 3.69
2.(6) Mixed-nationality group events       Friends’ Lounge – Vietnamese Cooking Class 3.69 3.38 3.55
2.(7) Mixed-nationality group events       Friends’ Lounge – Asian Languages 101 3.69 3.69 3.69
3.(1) It was necessary to prepare more than for a study tour where you actually travel abroad. 2.75 2.77 2.76
3.(2) It was necessary to understand what other people were saying more quickly than it would be for an ordinary study tour. 3.19 3.08 3.14
3.(3) It was necessary to express your opinion more proactively than it would be during an ordinary study tour. 3.06 2.92 3.00
3.(4) It was necessary to speak Japanese more simply and logically than usual. 3.63 2.92 3.31
2.(5) It was necessary to speak English as a common language. 3.00 2.23 2.66
3.(6) Did you improve your understanding of other cultures through this study tour? 3.56 3.46 3.52
3.(7) Do you think it would be more effective to participate in an overseas study tour in person than doing this virtual tour? 3.31 3.23 3.28
3.(8) Was it more effective in terms of understanding other cultures to do a study tour with students from four countries with different languages rather than two?3.31 3.15 3.24

3.(9) Would you like to participate in an online study tour again in the future? 3.25 3.08 3.17
3.(10) Compared with in-person training, was it easier to understand what the other people were saying? 2.44 2.23 2.34

3.38 3.08 3.25

Study
tour

overall

(1) Not necessary at all
(2) Not really necessary
(3) Cannot say either way
(4) Necessary
(5) Very necessary

(1) No
(2) Not particularly
(3) Cannot say either way
(4) Yes
(5) Yes, very much

Category Question

Mean

　Method of response

Sessions

Five-point Likert scale
(1) Did not understand it at
all
(2) Did not understand it
(3) Cannot say either way
(4) Understood it
(5) Understood it well
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Table 3. Correlation Analysis Table 

 
＊The names of the rows and columns are the respective question items. Please refer to Table 1 for the name of each item. 

In the correlation table, values closer to 1 represent a more positive correlation; the darker red areas 
indicate a stronger correlation; the coefficient for variables 1.(1) and 1.(2) was 0.778, suggesting that 
respondents who reported being able to understand the Culture Presentation sessions could also 
understand E-Tours; similarly, the coefficient between 2.(7) Friends’ Lounge Asian Languages 101 and 
1.(1) Cultural Presentation was 0.677; the correlation between 2.(7) and 3.(6) “Did you improve your 
understanding of other cultures through this study tour?” was also high at 0.649. 

Conversely, the blue areas in the correlation matrix indicate a lower correlation; for example, the 
coefficient for 2.(2) and 3.(6) was 0.120, indicating a negative correlation; this suggests that respondents 
who selected, “Did not understand it,” for 2.(2) Debate answered, “Yes,” to the question, “Did you 
improve your understanding of other cultures through this study tour?”; similarly, a coefficient of 0.194 
was observed between 3.(5), “It was necessary to speak English as a common language,” and 3.(8), 
“Was it more effective in terms of understanding other cultures to do a study tour with students from four 
countries with different languages rather than two?” 

4.4 Questionnaire Results and Findings 
The main points to emerge from the questionnaire results are as follows: 

The mean for non-Japanese students was lower than that for Japanese students, suggesting that non-
Japanese participants gave stricter evaluations overall. Here we can infer that although the students 
were studying in Japanese language programs, it was still difficult for them to understand the program 
delivered in Japanese. It is likely that many students found it more difficult to understand one another 
when exchanging opinions and views in Japanese with participants from other countries than it would 
be in an in-person setting. However, a high level of understanding was observed in the sessions where 
the focus was on listening to lectures and presentations, although the sessions were held in Japanese. 

5 DISCUSSION 
In this section, we draw on our observations of the program and results obtained from participants to 
consider the effectiveness and challenges of online study tours for university students and explore how 
new forms of training aimed at international exchange might be developed. 

In this training program, we realized an online cultural exchange training program in Japanese with four 
Asian countries with the aim of securing overseas learning opportunities for students in situations where 
it has not been possible to conduct overseas training programs involving travel to the region.         

First, the factors that enabled the program to proceed without major problems were as follows: 

1 Frequent contact and information sharing with FPT University, the partner institution with which 
we collaborated; 

2 Being able to implement the program on alternate weekends to accommodate each university’s 
academic calendar; 
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3 The fact that all the countries involved were in Asia, with a time difference of approximately two 
hours; 

4 The fact that group training could be conducted among the four countries owing to the Japanese 
proficiency of the non-Japanese students, who were studying in Japanese language programs; 

5 The fact that the partner institution FPT University provided several coordinators who could speak 
Japanese; 

6 The fact that enough participants applied to join the program because the participation fee was 
lower than the cost of traveling overseas; 

7 Students being less reluctant to studying with digital technology because classes had been 
conducted online since April 2020; 

8 Being able to prepare students for the study tour through online pre-study in real-time and on-
demand formats. 

Points (1), (2), and (3) are essential prerequisites for conducting training online in collaboration with 
overseas universities, and (2) and (3) would always require adjustments to be made when conducting 
training across national borders. 

Moreover, (4) and (5) are necessary conditions for conducting training in Japanese. Furthermore, (6) is 
an economic benefit of online education, and the ICT literacy mentioned in (7) is a capacity that all 
universities have reaffirmed and improved through the COVID-19 pandemic; this is also expected to 
have a profound impact on changes in the way learning takes place in the future. 

With regard to (8), because real-time and on-demand online learning became established as classes 
were moved online from the 2020 academic year, pre-study designed to prepare students for 
participating in the program was conducted in class. This was an important factor in the success of the 
program. 

As mentioned in section four, the online international exchange training that materialized as a result of 
these factors was found to be effective for the presentation- and lecture-based sessions where the focus 
was not on sharing opinions. It is also clear, however, that challenges persist with respect to sessions 
in which participants from different countries share opinions and ideas and attempt to understand one 
another. 

Thus, although several challenges still remain, the online cultural exchange training was found to be 
effective, and it is likely that it will continue to be implemented as a form of training even after the 
pandemic recedes. 

Based on this experience, the following measures are considered for conducting sessions where 
participants from different countries exchange opinions and ideas and develop mutual understanding: 

1 Development and Use of Communication Rooms Using Digital Conferencing Tools 
Although pre-meeting rooms were set up in advance for each mixed-nationality group using MS 
Teams, these rooms were not used sufficiently because many participants were using MS Teams 
for the first time and were not informed as to when, why, and/or how they should use the rooms. 
Joint activities in the training program could be made to work more smoothly by informing students 
of the purpose of the rooms, what to talk about, and when to talk about it on a session-by-session 
basis, rather than simply sending a link to a YouTube video containing instructions. 

2 Selection of Appropriate Group Coordinators 
For the mixed-nationality discussions in particular, much depended on how the coordinator 
facilitated the proceedings; therefore, Japanese proficiency played a crucial role, along with the 
ability to lead the discussions and debates. 
Accordingly, differences emerged among groups during the training because coordinators had 
different levels of Japanese proficiency. Considering the difficulty of leading discussions in a 
language other than one’s own, steps could be taken to improve the program by selecting in 
advance Japanese student volunteers or qualified persons to serve as coordinators. 

3 Introduction of Project-Based Sessions 
The activities conducted in mixed-nationality groups focused on common, everyday themes such 
as self-introductions and other “sharing” exercises; however, they did not achieve a higher-than-
average level of understanding. If these activities were replaced with project-based sessions that 
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required students to “work together to create something” based on a certain theme, students 
would need to share their opinions within a given time, which would promote communication with 
students from other countries. One idea is to have participants, where necessary, experience and 
understand differences in their thinking and customs by talking in separate rooms before and/or 
after the training, even if the sessions are not in progress. 
These tasks might include creating a list of classes that students in all four countries can take or 
a collection of Asian food recipes that can be made in any country. 
In this case, facilitators would need to have attained a level in which they are able to advance the 
project. 

4 Use in Combination with Conventional (In-person) Overseas Study Tour 
This method would involve dividing overseas cultural exchange training into two parts, combining 
an online study tour with a conventional in-person study tour. Sessions that focused on 
presentations and lecture-based components would be conducted online in advance, and 
students would exchange opinions and ideas with peers from other countries; then, project-based 
sessions would be conducted in face-to-face settings where students would develop an 
understanding of one another. In place of conventional two-week study tours conducted on site, 
the first week could be conducted online, and the second in person, which would make the study 
tour both more economically viable and more effective. 

6 CONCLUSION 
In the coming years, an expansion can be expected in international exchange programs that combine 
online study tours with conventional in-person components where students travel overseas, or programs 
in which a study tour is conducted entirely online using digital tools [1]. We hope that the feedback 
obtained from this training will contribute to new forms of learning that use digital technology, at Bunkyo 
University and elsewhere, including overseas study tours and short-term exchange programs that focus 
not only on language but also on cultural exchange and skill development. 
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Abstract 
People the world over continuously report increases in anxiety regarding fears about contracting SARS-
CoV-2, the virus that causes COVID-19. The Director-General of the World Health Organization 
(WHO)Trusted Source, Dr. Tedros Adhanom Ghebreyesus, some 18 months ago (11 March 2020) found 
that the global COVID-19 epidemics became so widespread that they constituted a pandemic, claiming 
millions of lives, changing the ways in which each of us relates to and navigates the world in these troubled 
times. Local and international restrictions curbed the spread of COVID-19, by stay at home orders, travel 
bans, restrictions on meeting people from other households, closure of nonessential stores, including 
gyms, cinemas, museums, art galleries, and places of worship. Notably, Picasso (1881–1973) declares 
“Art washes away from the soul the dust of everyday life.” This paper explores how personal responses to 
excruciating circumstances in the loss of loved ones, including self-isolation, increase in levels of anxiety, 
depression and mental health problems may be managed through unleashing their creative spirit within 
for health and wellbeing. Dr Rogers, and co-researcher Tilley underpin their investigation with the growing 
expertise and experiences of medical professionals, healthcare workers and practitioners in the arts, 
particularly in the UK where The All Party Parliamentary Group for Health and Wellbeing (APPGAHW, 
2014) promotes the arts for health and wellbeing for the Nation, chaired by Lord Howarth of Newport. The 
findings of the Inquiry Report (2015-2017), Creative Health: The Arts for Health and Wellbeing – 2nd 
Edition, presents two years of research, evidence-gathering and discussions with patients, health and 
social care professionals, artists and arts administrators, academics, people in local government, 
ministers, other policy-makers and parliamentarians from both Houses of Parliament. The research paper 
includes the appropriate application of The Pedagogical Variation Model (PVM, Rogers 2013) giving 
insight to change-making from the perspective of change-makers and those involved in the change 
themselves. Legislation in the UK, The Social Services and Wellbeing (Wales) Act 2014, for social 
prescribing (SP) now includes “Art-on-Prescription” (AoP) to alleviate those suffering from intense anxiety, 
depression, suicidal tendencies and mental health disorders. Stephen Clift, founding Chair of the Royal 
Society for Public Health, RSPH, Special Interest Group for Arts, Health and Wellbeing, and a founding 
trustee of Arts Enterprise with a Social Purpose (AESOP) continues to pioneer the arts for health and 
wellbeing relating to the impacts of the COVID-19 pandemic. Brandling and House (2007) contend that 
SP creates a formal means of enabling primary care services to refer patients with social, emotional or 
practical needs to a variety of holistic, local non-Clinical services. SP therefore aims to provide referred 
patients with holistic packages of support tailored to individual needs, where General Practitioners, GPs 
believe that a non-medical approach may achieve better outcomes. Global and Local Decision-Makers 
should prioritize a new awareness of existing problems that this global crisis has brought about. Many 
might, now, be looking forward to the “new normal” in their post-pandemic lives having had the 
opportunities of world-wide vaccination programmes. As Dr. Tedros stresses “The world must learn lasting 
lessons from this pandemic.” 

Keywords: Creativity, art-on-prescription, health, well-being, holistic therapies, mental health, 
Pedagogical Variation Model. 

1 INTRODUCTION 
People the world over continuously report increases in anxiety regarding fears about contracting SARS-
CoV-2, (Severe Acute Respiratory Syndrome CoronaVirus 2), the virus that causes COVID-19.There is 
an increasing awareness of the havoc to what used to be the normal ways of living caused by the global 
coronavirus pandemic sweeping across our planet. These are tough times. Tougher than we have ever 
imagined before, as the whole world is in ever increasing chaos. By the devastating consequences of 
the coronavirus pandemic, people are beginning to rebuild lives, re-orientate themselves to a ‘new 
normal’ emerging after months of ‘hibernation’. In this paper, to be presented virtually as a full 
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conference paper, the authors acknowledge the great difficulties in continuing with their research and 
workshop practice in the absence of ‘live’ f2f communications with our participants.. 

Researchers Zoumpourlis, Goulielmaki, Rizos, Baliou, and Spandidos [1] recognise “the resilience of 
the global society is constantly being challenged. Under these circumstances, the future seems 
uncertain. SARS-CoV-2 coronavirus has spread panic among civilians and insecurity at all socio-political 
and economic levels, dramatically disrupting everyday life, global economy, international travel and 
trade. The disease has also been linked to the onset of depression in many individuals due to the 
extreme restriction measures that have been taken for the prevention of the rapid spreading of 
COVID-19”. The novel virus was first identified in Wuhan, China, in December 2019; a lockdown in 
Wuhan and other cities in Hubei province failed to contain the outbreak, and it spread to other parts of 
mainland China and around the world. The Director-General of the World Health Organization 
(WHO)[2]Trusted Source, Dr. Tedros Adhanom Ghebreyesus, some 18 months ago, declared a Public 
Health Emergency of International Concern on 30 January 2020, and a pandemic on 11 March 2020. 
Since 2021, variants of the virus have emerged and became dominant in many countries, with the Delta, 
Alpha and Beta variants being the most virulent, claiming millions of lives, changing the ways in which 
each of us relates to and navigates the world in these troubled times.[3]  

 

As of 18 September 2021, more than 227 million cases and 4.68 million deaths have been confirmed, 
making it one of the deadliest pandemics in history. 

Teams of medical experts and clinicians, including epidemiologists and virologists [4], the world over 
since the outbreak, investigated and are so doing to this very day, how to recognise the main symptoms 
of coronavirus (COVID-19), which to-date are recorded as: 

• A high temperature – this means you feel hot to touch on your chest or back (you do not need to 
measure your temperature) 

• A new, continuous cough – this means coughing a lot for more than an hour, or 3 or more 
coughing episodes in 24 hours (if you usually have a cough, it may be worse than usual) 

• A loss or change to your sense of smell or taste – this means you've noticed you cannot smell or 
taste anything, or things smell or taste different to normal. 

Researchers Buitrago-Garcia, Egli-Gany, Counotte, Hossmann, Imeri, Ipekci, Salanti, and Low [5] found that 
COVID-19 symptoms range from unnoticeable (asymptomatic) to life-threatening. Knowing that a 
condition is asymptomatic is important because: 

• It may develop symptoms later and only then require treatment. 

• It may resolve itself or become benign. 
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• It may be contagious, and the contribution of asymptomatic and pre-symptomatic infections to the 
transmission level of a disease helps set the required control measures to keep it from spreading. 

It has been found that severe illness is more likely in elderly patients and those with certain underlying 
medical conditions. 

The transmission of COVID-19 was confirmed by Greenhalgh, Jimenez, Prather, Tufekci, Fisman, and 
Schoole as the passing of coronavirus disease 2019 from person to person[6]. Furthermore Wang, 
Prather, Sznitman, Jimenez, Lakdawala, Tufekci, and Marr [7] concluded that the disease is mainly 
transmitted via the airborne route. This occurs mainly when people inhale droplets and small airborne 
particles (that form an aerosol) that infected people breath out as they breathe, talk, cough, sneeze, or 
sing according to research by Balachandar, Zaleski, Soldati, Ahmadi, and Bourouiba [8]. Infected people 
are more likely to transmit COVID-19 when they are physically close. However, infection can occur over 
longer distances, particularly indoors. Transmission can also occur via contaminated surfaces or fluids. 
The amount of viable active virus on surfaces decreases over time until it can no longer cause infection. 
One study indicated that the virus can be, at a maximum, detected for four hours on copper, one day on 
cardboard, and three days on plastic (polypropylene) and stainless steel (AISI 304) as observed by 
researchers Bueckert, Gupta, Gupta A, Garg, and Mazumder [9] and The National NIH [10]. In October 
2020, medical researchers concluded SARS-CoV-2 can remain on common surfaces for up to 28 days. 
It has been shown that indirect transmission occurs mostly indoors, as sunlight inactivates the virus. 

Infectivity begins as early as three days before symptoms appear, and people are most infectious just prior 
to and during the onset of symptoms as stated in the guidelines by the Australian Government Department 
of Health [3]. It declines after the first week, but infected people remain contagious for up to 20 days. 

Local and international restrictions curbed the spread of COVID-19, by stay at home orders, travel bans, 
restrictions on meeting people from other households, closure of nonessential stores, including gyms, 
cinemas, museums, art galleries, and places of worship. These restrictions were demanding that citizens 
wear face-coverings over nose and mouth since it became evident from scientific evidence such as 
research carried out by Adenaiye, Lai, de Mesquita, Hong, Youssefi, German, et al [11] and Wilson, 
Marks, Eckhardt, Clarke, Young, Garden,et al.[12] that the air-borne transmission of the disease could 
be diminished to a certain extent. Social-distancing measures and strict hand-washing regimes were 
put into place. Guidelines from UK National Health Service (NHS, UK)[13] were recommended to be 
strictly adhered to, as follows: 

“You can help stop the spread of coronavirus (COVID-19) by getting vaccinated and taking care when 
meeting other people, such as meeting them outside.” 

To reduce your risk of catching coronavirus (COVID-19) or spreading it to other people: 

• Get vaccinated 
• Meet people outside if possible 

• Open doors and windows to let in fresh air if meeting people inside 
• Limit the number of people you meet and avoid crowded places 

• Wear a face covering when it's hard to stay away from other people – particularly indoors or in 
crowded places 

• Wash your hands with soap and water or use hand sanitiser regularly throughout the day 

• Avoid touching your eyes, nose or mouth if your hands are not clean. 

Interestingly researchers Thompson, Burgess, Naleway, Tyner, Yoon, Meece, et al. [14] give insights to 
comparative accounts of the production of vaccines and their efficacy for frontline healthcare workers. 

2 BACKGROUND 
This paper explores how personal responses to excruciating circumstances in the loss of loved ones, 
including self-isolation, increase in levels of anxiety, depression and mental health problems may be 
managed through unleashing their creative spirit within for health and wellbeing. Dr Rogers and co-
researcher Tilley underpin their investigation with the growing expertise and experiences of medical 
professionals, healthcare workers and practitioners in the arts, particularly in the UK where The All Party 
Parliamentary Group for Health and Wellbeing (APPGAHW, 2014) promotes the arts for health and 
wellbeing for the Nation, chaired by Lord Howarth of Newport. 
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The findings [15] of the Inquiry Report (2015-2017), “Creative Health: The Arts for Health and Wellbeing” 
– 2nd Edition, presents two years of research, evidence-gathering and discussions with patients, health 
and social care professionals, artists and arts administrators, academics, people in local government, 
ministers, other policy-makers and parliamentarians from both Houses of Parliament. Stephen Clift,[16] 
founding Chair of the Royal Society for Public Health, RSPH, Special Interest Group for Arts, Health and 
Wellbeing, and a founding trustee of Arts Enterprise with a Social Purpose (AESOP) continues to 
pioneer the arts for health and wellbeing relating to the impacts of the COVID-19 pandemic. Brandling 
and House [17] contend that SP creates a formal means of enabling primary care services to refer 
patients with social, emotional or practical needs to a variety of holistic, local non-Clinical services. 
These may include a whole variety of subjects under the umbrella of creative arts, as identified by 
Poulos, C., Poulos, R., Clift, Opher, et al [18]. Much research is currently supported by growing networks 
of practitioners engaged in Therapeutical Arts Practice who are becoming recognised by the medical 
profession as reported by Stickley, Parr, Daykin, Clift, De Nora, et al. [19]. Interestingly, Skingley, Clift, 
Hurley, Price, et al.[20] advocate the practice of “singing” as beneficial in the relief of respiratory disease 
as well as for mental health, also concluded by Clift, Manship, and Stephens [21]. Health and well-being 
becomes paramount especially in troubled times as noted by Vanhoutte [22] who states that Subjective 
well-being (swb) can be measured in different ways, depending on the conceptual perspective one 
adopts. Hedonic well-being, emphasising emotions and evaluation, being often contrasted with 
eudemonic well-being, stressing self-actualisation and autonomy. Yet again Kwan & Clift,[23] and 
Coulton, Clift, Skingley, and Rodriguez,[24] offer explanations of how musical activities have the 
potential of helping individuals overcome stressful situations through the understanding of their swb. 
Critically, Public Health England (PHE), Daykin and Joss,[25] issued a publication, whereby creative 
and arts-based methods using techniques such as photography, film, visual arts, poetry, creative writing, 
music, drama and dance can be used to support evaluation. Arts for health and wellbeing projects often 
produce outputs – artworks and artefacts that may inform understanding of project impacts. These can 
be effective for uncovering hidden perspectives, adding empathic power and strengthening participants’ 
voices. They are also used in dissemination to make evaluation and research findings accessible to 
audiences beyond traditional academia or policy making circles. 

Significantly, Clift [26] and Daykin, Willis, Gray, and McCree [27] conclude that the benefits of creativity 
for health and wellbeing require robust evaluation so that Global and Local Decision-Makers are able to 
prioritize a new awareness of how to establish sound practices to alleviate existing problems that this 
global crisis has brought about regarding the health and wellbeing of their people, locally, nationally and 
globally.  

3 METHODOLOGY 
The research paper includes the appropriate application of The Pedagogical Variation Model (PVM, 
Rogers 2013)[28] giving insight to change-making from the perspective of change-makers(creative arts 
practitioners + policy-makers) and those involved in the change themselves( creative arts workshop 
participants). Legislation in the UK, The Social Services and Wellbeing (Wales) Act 2014,[29] for social 
prescribing (SP) now includes “Art-on-Prescription” (AoP) to alleviate those suffering from intense 
anxiety, depression, suicidal tendencies and mental health disorders. Notably, Picasso (1881–1973) 
declares “Art washes away from the soul the dust of everyday life. 

Collaboration between facilitator and participants in Creative Art Workshops may be increased as 
illustrated in the Pedagogical Variation Model (PVM, 2013) proposed by Rogers [30, 31, 32 and 33] 
where therapeutically trained arts workshop facilitators are encouraged to exercise transformational 
leadership (cf. e-moderators, in the original PVM,2013) by empowering and motivating workshop 
participants. In her early research Rogers [33] emphasises the significant importance of a leadership 
paradigm for e-moderators. Bass [34] gives insight to how inspirational leadership creates an 
environment of increasing effective productivity. From this perspective, both transformational and 
transactional aspects of leadership are viewed be Avolio, Bass and Jung [35] not necessarily as 
opposing strands of leadership, but may, together, bring about a practical means of keeping e-learners 
(Workshop Participants) ‘on task’ as concluded by Rogers [36]. It should be noted how Nadler [38] 
emphasises the necessity of ‘learning from failures’ in contrast to ‘sweeping them under the mat’. Rogers 
[31], recommends the PVM (2013) to be a model for decreasing drop-out rates i.e. attrition rates where 
workshop participants, i.e. .lurkers and shirkers are often marginalized as “failures”. The matching of 
preferred e-moderator (i.e. Workshop Facilitator) teaching styles by e-learners (i.e. Workshop 
Participants) to their collaborative and knowledge construction capabilities is more likely to increase 
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retention rates than a “one size fits all” framework. The following two matrices (Fig.1, Fig. 2) by Rogers 
[30, 31, 32, 33 and 36] illustrate the rationale of the PVM (Rogers 2013). 

 
Figure 1. Matrix 1: PVM (Rogers 2021) Facilitator Teaching Aspect 

 
Figure 2. Matrix 2: PVM (Rogers 2021) Participant Learning Aspect. 

The importance of ‘leadership’ in organizational change is important. Shank and Childers [17] show how 
asking the right question(s) in the right place lead you to innovative solutions. The goal of this paper is 
to bring about understanding of the way in which the Pedagogical Variation Model may bring about 
beneficial attitudes to surviving difficult times in art practice workshops for health and well-being and 
participants’ ‘expectations’ and ‘experiences’ in the art practice workshops.  

4 CONCLUSION 
Many might, now, be looking forward to the “new normal” in their post-pandemic lives having had the 
opportunities of world-wide vaccination programmes. Vaccination programmes constitute a powerful tool 
that will contribute to bringing the pandemic under control .As Dr. Tedros stresses “The world must learn 
lasting lessons from this pandemic.” At the same time the authors of this paper are confident that 
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continuing art practices for health and well-being in community groups are beneficial with the potential 
of alleviating stress and anxiety and depression during the re-orientation into ‘new normal’ living. 

We understand the significance of the impact of the arts, including music, dance, theatre, visual arts and 
writing, which are increasingly recognised as having the potential to support health and wellbeing. 
Significant studies carried out by Elliott, Smith, Pontin and Wallace [39], and Elliott and Wallace [40] 
signal the way forward to producing tools for evidencing robust evaluation of interventions to support 
individuals by social prescribing for their health and wellbeing. Clearly, as stated by Daykin, and 
Joss,[25] and the Welsh Government [29] in order for creative arts to be included in commissioning of 
health and social care services, there needs to be robust evidence of their effectiveness, impacts and 
costs. 
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Abstract

COVID-19 is causing disruption to education systems. There is a need to examine the evidence on the
impact of COVID-19-induced school closures on student learning progress. Thorough a systematic
review of the evidence on learning loss we report on estimates documented between March 2020 and
March 2021. While much has been written on the expected outcomes, there are only a few rigorous,
robust studies in the public domain so far, and all of them document the experience of the first wave of
COVID-19 lockdowns. Most studies find evidence of student learning loss amongst at least some of the
participants. Half the studies observed increases in inequality where certain groups of students
experienced learning losses more significant than others. Going forward, more research is needed to
increase the quantity of studies produced, their geographical focus, and the numbers of students they
observe. Also, given that we are still experiencing COVID-19 schooling disruptions, follow up studies are
needed.
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Abstract 
In the past few years, the growing awareness of the communicative needs of D/deaf people also shed 
some light on the lack of appropriate strategies to use in case of emergencies. In Europe, only few local 
associations and authorities have taken baby steps towards a greater inclusion of people with hearing 
limitations, by creating signed contents on how to behave in case of emergencies. However, very little 
is done in the workplace to improve training on inclusive emergency intervention.  

Health and Safety in the workplace heavily relies on redundant signaling used in case of emergency: 
according to distance and context, messages can be auditory, visual or a carefully designed combination 
of both. The strategic framework on health and safety at work 2021-2027 [1] explains that "[d]igital 
technologies can provide workers, including workers with disabilities […], and their employers with 
digitally enabled solutions to support their health and wellbeing". 

This is the point that has been addressed by the Signed Safety at Work (SSaW) project. Funded by the 
EU Erasmus+ program, SSaW (2018-2021) was realized by seven organisations specialized in higher 
education, accessibility for the D/deaf and health and safety in the workplace. The consortium included 
two universities and three technology and innovation centers in the fields of deafness, health and safety 
and manufacturing, linking it perfectly to the University-Industry cooperation axis. The aim of the project 
was to address the need for improved communication in workplaces where speaking is difficult, due to 
noise, distance or limited oral communication skills. This might be the case on construction sites or in 
manufacturing companies, where hearing and D/deaf people are employed. Sign language (SL) has 
been chosen for its visual-gestural features that also work over the distance and loud surroundings. 
Additionally, it also provides a high level of accessibility for migrants and people who struggle with the 
national spoken language.  

The project has produced a glossary and an e-learning resource for more than 200 health and safety 
phrases. The glossary provides these phrases in three SLs (British, Italian, Austrian) and International 
Sign (IS), grouped into nine sections related to the fields of construction and manufacturing. For the 
workers to learn and practice the contents of the glossary, the partners also developed an e-learning 
resource that uses the IS videos to guarantee widespread usability. This resource consists of 15 
modules, including an introductory one about deafness and SL. Each module contains vocabulary and 
exercises focused on specific contexts like working with electricity or chemicals. The users are free to 
pick the topics that are relevant for their work. Both glossary and e-learning resource are freely 
accessible through the project’s homepage and may be used with any device (also mobile ones), thus 
meeting the needs and the requirements of the specific workplace (www.signedsafety.eu). Through the 
“Guidelines for Inclusivity and Diversity in Occupational Health & Safety”, produced within the scope of 
the project, we also offered a prospect for the design of new job opportunities in health and safety, for 
the D/deaf and migrants with low literacy skills.  

This contribution will present the design and production phases of the SSaW products, and the way in 
which they increase knowledge on how to create inclusive learning systems in the workplace and a safer 
environment for all. 

Keywords: sign language, signed glossary, health & safety, deafness, inclusion in the workplace, 
scenario-based design. 

1 DEAF PEOPLE IN THE WORKPLACE: COMMUNICATION AND SAFETY ISSUES 
Although employers are legally bound to ensure that all their employees work in a safe environment, 
there is much left to do when coming to people with sensory disabilities. One group which is frequently 
overlooked when it comes to communication are deaf and hearing-impaired workers. Deafness makes 
it so that they will need alternatives to communication other than the national spoken language; even 
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written communication may be difficult sometimes, as there may be problems with regards to longer 
and/or complex texts [1, 2, 3, 4, 5, 6].  

As it often happens in the design of solutions specific to some disabilities, any product/service to be 
found could also be of advantage for other groups suffering from the same difficulties, i.e. migrants who 
have recently arrived in the hosting countries and, thus, have little to no competence in the local spoken 
language. Some people may also lose their hearing due to traumatic events (e.g. being too close to an 
explosion), aging, or working in noisy environments such as a worksite where big/noisy machines are 
constantly active throughout the day. Although it is common to think that hearing aids could help, they 
are useless or even dangerous when working in noisy places, as they could damage the wearer's 
residual hearing even further [7]. Hearing loss in the workplace is a serious issue, causing the risk for 
workers to lose their job and for companies to give up on skilled workforce. In cases like these, where 
deafness occurs later in life, a complete shift to sign language in daily communication is not necessarily 
the easiest solution; people who turn deaf as adults are often exposed to loss trauma, need time to 
adapt to new communication modalities and could even refuse the use of sign language. This brings 
their experience closer to that of orally educated deaf people, who totally rely on residual hearing for 
communication and were never exposed to a formal or informal education in sign language. 

In most cases, D/deaf and hearing-impaired people face communication problems in the workplace. 
Where sign language could be used, it is often the case of their colleagues not going to the trouble of 
learning it to communicate with them; instead, D/deaf people are forced to rely mainly on lip-reading, 
often leading to misunderstandings. Rarely do they get interpreted meetings and/or written or signed 
summaries of what has been discussed and subsequently decided. Frequently, they are left out of the 
communication loop completely, e.g. in group settings or with regard to the less formal routes of 
communication; they cannot join in impromptu conversations or listen to the company grapevine. Also, 
when they are not provided with complete information, they may react in a wrong way or even be at a 
higher risk for their personal safety – e.g. during an emergency situation, when safety instructions or 
commands are not communicated clearly and unambiguously, respecting their specific acquisition 
modality. At best, this will lead to more stress in the workplace; at worst, it may endanger their health or 
even their lives. Being unable to hear or localize an acoustic warning signal raises the probability of 
accidents.  

In spite of demands for a barrier-free, non-discriminatory access to the labor market (e.g. 
Positionspapier Inklusive Arbeit (2016) of the Austrian Deaf Association [8]), there is a persistent lack of 
respective accommodation. In addition, old prejudices remain. A discrimination report, published by the 
Austrian Deaf Association, gives an example: a site manager turns down a deaf painter because the 
man cannot hear a colleague shouting a warning and then further states that such people should not be 
on a construction site [9, p. 15]. In cases like these, visual or tactile warning signals are suggested to 
improve accessibility to the emergency signals and decrease any possible risk of accidents (DGUV 2011 
[10, p. 14]; cf. Schulz 2009 [11] for a discussion of possible risks and solutions). As companies are 
aware of these complications and shy away from the necessary additional safety measures and costs, 
they often hesitate to employ the deaf. However, when companies do take on deaf workers, they usually 
are more than satisfied with their performance as their concentration and visual thinking are often better 
than that of their hearing co-workers. Schulz (ibid.) gives a list of valuable arguments in support of deaf 
people employment. Among them: lower level of distraction, prolonged attention to their task and 
surroundings, improved spatial imagination, retaining visual information more than linguistic one, having 
a lower rate of traffic incidents in comparison to their hearing colleagues, high motivation to prove their 
abilities. All considered, employers should see them more as an opportunity than a burden.  

Switching to an alternative, visual mode of communication would solve the problems of a less-than-
perfect command of spoken language and a noisy environment. While this method respects the need of 
deaf people for visually transmitted information, many migrants or employees with a work-related 
hearing impairment would benefit as well. It would be a quick, inclusive, universally understood way of 
giving and receiving information, even near loud machinery or over a large distance, cutting down on 
subsequent inquiries and misunderstandings. Schulz (ibid.) gives some advice on how to help deaf 
employees in the workplace; one of his suggestions is to create a common set of signs for the most 
important information. The same has been done for SSaW, focusing on health and safety (H&S) issues 
in the workplace. 
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2 DESIGNING ACCESSIBLE H&S SOLUTIONS FOR THE D/DEAF 
Health and Safety in the workplace heavily relies on redundant signaling used in case of emergency: 
according to distance and context, messages can be auditory, visual or a carefully designed combination 
of both. For those concerning workers with disabilities, the Strategic framework on health and safety at 
work 2021-2027 reports: "[d]igital technologies can provide workers, including workers with disabilities 
[…], and their employers with digitally enabled solutions to support their health and wellbeing". 

The Signed Safety at Work (SSaW) project, funded by the EU Erasmus+ program for the years 2018-
2021, replied to this suggestion with the design of a freely accessible online glossary, composed of more 
than 200 words and phrases from the Health and Safety domain, an e-learning system, and a set of 
guidelines for employers and schools. The challenge was taken to improve communication in 
workplaces where noise, distance or limited communication skills create a barrier to speaking. 
Construction sites or manufacturing companies can be valuable examples of such workplaces where 
D/deaf and foreign people could be employed. Thus, having a visual-gestural language, such as sign 
language, can represent an excellent way to overcome communication barriers as it works over the 
distance and in loud surroundings. Additionally, it is also highly accessible to migrants and people who 
struggle with the national spoken language. The SSaW project was led by the University of 
Wolverhampton (United Kingdom). Other partners were: Výzkumný Ústav Bezpečnosti Práce (VUBP, 
Czech Republic), Universität Klagenfurt (Austria), Searchlighter (United Kingdom), CETEM (Spain), 
Istituto Statale Sordi di Roma (ISSR, Italy), and Bellyfeel (United Kingdom). Partners are highly 
specialized in the fields of higher education, accessibility and/or deafness. Among them, there are two 
universities and three organizations specialized in accessibility for the D/deaf, health and safety in the 
workplace and/or manufacturing. 

As the project began, the consortium agreed on a selection of words and phrases regarding emergency 
commands in potentially dangerous situations. The selection of the first set of words and phrases was 
done by VUPB, who is expert in H&S regulations and policies. The list has then been refined with the 
help of CETEM, representing the manufacturing business. As a result, 230 words and phrases have 
been selected for comparison with the International Occupational Safety and Health (OSH) regulations 
as well as the Council directive 92/58/EEC of 24 June 1992 on the minimum requirements for the 
provision of safety and/or health signs at work [12]. In fact, article 2 of the directive considers hand signs 
in the same group as other visual signs and explains how different types of signaling can be used in 
combination. Annex IX of the directive lists the minimum requirements for hand signals as follows:  

Hand signals must be precise, simple, expansive, easy to make and to understand, and clearly distinct 
from other such signals. Where both arms are used at the same time, they must be moved symmetrically 
and for giving one sign only. Provided that they fulfil the conditions given above, the signals used may 
vary slightly from or be more detailed than those shown in section 3; they must, however, be equally 
meaningful and comprehensible. 

Visual examples are also provided, as in Fig. 1, containing suggestions on two typical horizontal 
movements. 
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Figure 1: examples of hand signaling following the Council directive 92/58/EEC of 24 June 1992 on the 

minimum requirements for the provision of safety and/or health signs at work, Annex IX 

The glossary resulting from the final selection has been translated into three spoken languages (English, 
German and Italian), three signed languages (British, Italian and Austrian Sign Language) and 
International Sign (IS), all grouped into nine sections related to the fields of construction and 
manufacturing. An e-learning resource has been designed around it, for workers to train and learn. The 
e-learning resource was developed by Universität Klagenfurt around the IS videos and texts were 
translated into English, Italian and German. More on the e-learning resource will be detailed in §5. 
Finally, a set of “Guidelines for Inclusivity and Diversity in Occupational Health & Safety”, produced 
within the scope of the project, also offered a prospect for the design of new job opportunities in health 
and safety, for the D/deaf and migrants with low literacy skills. 

3 CREATING AN ACCESSIBLE IS GLOSSARY FOR EMERGENCY SETTINGS 
The first goal of the SSaW project was to create a selection of words and phrases in Health and Safety 
to be translated and adapted to spoken and signed language, including International Sign (IS). 
According to the WFD WASLI IS Interpreter Accreditation Handbook, 2016 [13, p. 1]: “International Sign 
is a contact sign, which has evolved among deaf people who need to communicate but do not share a 
common sign language.” 

International Sign is frequently used in international meetings of Deaf people with different backgrounds 
in sign language. IS is typically acquired through interaction with signers who do not share a common 
sign language and it allows interlocutors to construct a signed message with the use of iconic, 
grammatical, and shared visual elements from different national signs [14]. IS has no shared standard 
and no written form, and it appears as if it is strongly influenced by the nationality of the signers involved 
in the communication process [15]. Thus, in the process of translating our glossary from English to IS, 
the main concern of the referent partner (ISSR) was to come up with the best possible version for its 
use within the project’s goals.  

The choice to set up a team of Deaf signers having different backgrounds was considered as a plus in 
the process of translation and adaptation. The discussion group was thus composed of one hearing 
researcher, one interpreter with experience in the Health and Safety (H&S) domain, one Deaf linguist, 
two Deaf H&S experts and three Deaf technicians, one of them coming from a foreign country. The 
finalized IS videos have been sent to the partners, in order to test comprehension on a larger scale and 
with foreign Deaf users. 
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For the selected phrases and signs to be adapted to their specific context of use, scenario-based design 
processes have been adapted to identify personas and possible contexts of use. Each phrase has been 
discussed within the group of Deaf experts to find the best fit for the translation of the glossary, in respect 
of the needs and all the conditions involved in the emergency settings: 

1 Deaf-hearing communication barriers (as described in §1). 
2 Given the emergency setting (as in §1), the need for efficient and rapid visual communication, 

accessible to deaf and hearing workers. 
3 The need for every single phrase to be easy to remember for non-signers, especially when they 

are not used on an everyday basis. 

Designing a signed vocabulary for a broad public, mainly including people with no experience with sign 
language or deafness, has meant working on a selection of words and phrases that could easily be 
managed by non-signers, as well as selecting IS signs with hand shapes that are easy to recognize 
(with a high level of iconicity) and produce. To ease the correct production of signs, we considered what 
Robbin Battison (1978, [16]) first described as natural handshapes for ASL: the signs for the letters A, 
B, C, S, and O and the numbers 1 and 5 (Fig. 2, below): 

 
Figure 2: natural handshapes for ASL (Battison, 1978) 

These above-mentioned handshapes are high-frequency shapes that are present in most western SLs. 
In the adaptation to IS and Italian Sign Language, signs have been selected to mainly consider natural 
handshapes over conventionalized handshapes that would be harder to produce for the naïve signer. 
As an example, the sign for DANGER (Fig.3) has been selected among a few to include the combination 
of signs that would be easier for a naïve signer to learn and remember. Specifically, the first part of the 
sign selected the 1 shape instead of the V shape (formed with extended index and middle finger of the 
right hand in the second part of the sign in Fig. 3) and prioritized the area of the body (the eyes) 
specifically concerned with the action to perform (‘to watch, see’).  

 
Figure 3: IS sign for DANGER (Signed Safety glossary: http://www.signedsafety.eu/glossary2020/) 

Further adaptations have considered distance and, in case of fire, smoke and scarce visibility, where 
other parameters of SL (non-manual components, mouthing and facial expression) would be less visible. 
As such, translation choices that would heavily rely on facial expressions for their comprehension have 
been discarded in favor of less articulated phrases where facial expressions would be less important for 
understanding. In Fig. 3, above, it is the case of the raised eyebrows in the signer in the first part of the 
sequence: normally indicating topicalization, its use in such a short sequence of signs does not affect 
the comprehension of the whole. Thus, in case of emergency and/or lack of facial expression 
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competence in the learner, we can assume it will not affect the efficacy of the message itself. In this way 
non-guided beginners would only have to concentrate on recalling hand shapes and sequences.  

Special attention was also given to the speed of the signed production, which was kept as low as the 
phrase structure allowed it. 

4 TRANSLATING FOR ONLINE LEARNING  
The creation of the signed glossary also required a special attention to the profile of the learners and 
the context of learning itself. In all phases of the vocabulary creation, the target and the context of 
learning and use were taken into consideration. As any other language, sign language also requires 
time and practice to be used properly. Considering its learning would have been done without proper 
guidance, we considered the importance for the glossary to be as self-explanatory as possible. 

Concerning the target, as already explained in §1, the project was aimed at both deaf and hearing 
manual workers, locals or foreigners. To create a glossary that would be as accessible as possible, user 
types or personas have been drafted to have a clear idea of who would be the target of the glossary. 
Among the ones in use, we especially focused on ‘local hearing professional with no experience in SL’ 
who, in our scenario, was the most complex user type to address. This profile has been considered the 
hardest when compared to the scenario considering a foreign worker, as the latter are normally keener 
to adapt their communication, using co-verbal gestures and/or pointing. In the case of adult 
professionals who approach this glossary for the first time, we had to consider constraints such as: 

- Time for learning vs. Working time 
- Motivation for learning 
- Motivation to use the glossary in emergency situations 

The specific learning situation (e-learning) adds at least two other constraints to learning, which have 
been considered in the design of the glossary: the supporting technological platform and being exposed 
to a visual language for the first time in a virtual environment. While the first point is widely known and 
addressed by professionals and literature in the field of Information Communication Technology (ICT) 
and accessibility, the second is still an emerging condition in sign language education. The COVID-19 
pandemic gave a strong boost to sign language in e-learning, although curricula descriptions and 
specific didactic protocols are still poorly documented. 

As for the context of use, based on reports on workers reaction to emergencies [17] we considered two 
main scenarios: 

1 Workers who panic, activating irrational behaviors despite being trained to behave rationally in 
case of emergencies 

2 Workers who activate decision-making behaviors, who could suffer from decision fatigue and 
eventually forget the signs they have just learned how to perform 

All considered, the translation to sign language has focused on the creation of a glossary that is easy to 
remember, with iconic and repetitive signs, staying within the number of elements that short-term 
memory manages with ease: 5-7 [18]; this helps with the learning process, as does staying with the 
same order of signs. In all sentences, the most important sign has been positioned at the opening of the 
phrase. Fig. 4, below, shows the construction of the phrase for two sentences related to the ‘warning’ 
section: “danger of being caught by moving parts” (a) and “danger of rotating parts” (b). As the reader 
will see, the sign for DANGER (already mentioned in Fig.3) is repeated in the opening of both sentences:  

 
Figure 4: two warning sentences beginning with the sign for DANGER (Signed Safety glossary: 

http://www.signedsafety.eu/glossary2020/) 
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All phrases have been translated keeping their use in mind. Thus, they require to be used in context, 
among people who have been trained for safety and security matters and using this glossary as an 
addition to their training. 

5 CREATING AN E-LEARNING SYSTEM FOR FIRST-TIME SIGNERS 
Once the vocabulary was finished, we grouped it into thematic areas like "height", "warnings", and 
"chemicals", resulting in 14 separate topics. In addition, for people who are not familiar with deafness 
and sign language, there is an "Introduction to Deafness" module that gives some basic information. 
The content of the e-learning modules was discussed with the partners and then realized with the 
program "Articulate Storyline 3". As one of the project aims was that the modules should be user-friendly 
and accessible "on the job", i.e. also with mobile phones, the contents had to be suitable for a smaller 
screen than a PC or a tablet. Bellyfeel Media designed the respective templates which were used by 
Universität Klagenfurt to build the complete course. The users are free to choose which modules they 
want to do and in which order, as the topics are independent of each other. Both in the vocabulary and 
in the e-learning part, icons were used so that the written language was reduced to a minimum (also, 
simple language was used), see Fig. 5. 

 
Figure 5: example of the visual navigation system used in the overview page of the e-learning course 

The length of each module varies according to the number of signs the learner is supposed to practice. 
Each module starts with an overview of the vocabulary that is needed for a positive completion. This is 
followed by exercises (of various types, e.g. multiple choice, matching, and drag-and-drop). Although 
the exercises are mostly self-explanatory, there are short written instructions in simple language. The 
exercises are based mainly on recognizing signs and using them in work-related contexts. We chose 
situations that might occur during everyday work (e.g. weather conditions), but also emergencies. For 
example, the learner is informed that a colleague has been buried during excavation work and asked to 
choose the correct sign to alert others. Progress within each module is visible on the left [Fig. 6]. Each 
module finishes with a certificate as proof that the module has been completed. The modular structure 
of the course allows employers and employees to focus on what is important to them – they are not 
forced to deal with areas that do not concern them.  

The videos were taken from the vocabulary and correspond to the ones on the website. There was some 
discussion about which videos should be used within the project; in the end, we agreed to use the 
International Sign ones, as these are not only nationally understood like the Italian, British and Austrian 
Sign Language ones. The texts were done in English, German and Italian. 

The e-learning course is the published version of the Articulate Storyline 3 originals and can be simply 
viewed with a browser (we chose to forego an e-learning platform, as this would require higher 
maintenance, which was out of the scope of the project).  
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The original files could easily be adapted for other signed and written languages, by filling the underlying 
structure with different texts and/or videos; it would also be possible to develop additional topics, staying 
with the design of the SSaW modules. 

 
Figure 6: Exercise 2 ("Pick one") from the module "Excavation", using an emergency scenario 

6 CONCLUSIONS 
A sample of videos and the e-learning platform were tested for accessibility and comprehension. For 
that concerning the videos, the average of respondents did not experience a major difficulty in signing 
video contents. Only 10,52% of them had some problems related to the speed of signing in the videos 
and their ability to recognize the hand shapes being used. As for the e-learning system, feedbacks 
during the pilot test were very positive, especially concerning the design and the user experience which 
was defined as “fun”.  

Although it was not the intention of the project, the spread of the global pandemic and the need to face 
an emergency involving millions of people has shown another advantage of these kinds of products, 
that is, the use that specialists could get out of it by simply showing the sign to their interlocutor as the 
emergency unrolls. This was the case with a doctor in Rome, Italy, who used an online glossary for sign 
language to communicate with a Deaf COVID-19 patient during the earliest stage of the pandemic [19]. 
Of course, this is only possible in cases where there is enough time for people to get a phone and look 
for the information; however, it does confirm, once more, how this kind of tools and solutions are useful 
in several situations.  
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Abstract  
Gamification is understood as the use of game principles and elements in a non-game related 
environment, using the thought process in games and its mechanisms, to attract users and solve 
problems. Among the other elements, this strategy uses the design of goals and objectives, rules that 
limit actions, creating a narrative to contextualize the participants, freedom of choice and error and 
immediate feedback. It has been seen that this strategy can be carried out remotely, in the case of 
medical education, various benefits are identified that differentiate it from the real-world practice, 
highlighting that the technology of educational games provides a safe environment in which students 
can obtain skills, experience, and correct mistakes during practice. Although extensive research has 
been carried out on the application of online gamification in medical education, there are still few studies 
that address the impact on learning. This research aims to evaluate the impact on learning through 
gamification in the Emergency Medicine course of medical students at undergraduate level. 
Methodology: A randomized controlled study will be carried out with volunteer participants. These are 
students who will attend a virtual lecture of the Emergency Medicine course delivered through the video 
communication app Zoom. This lesson will be guided by the research team, who will present the learning 
results on Initial Management of Trauma and Thoracic Trauma from the course. Later, the participants 
will be randomly assigned into two virtual learning modalities in the Zoom platform: a control group 
where students will attend a discussion session of clinical cases, while the second group will attend a 
lesson with gamified methodology. In the gamified session the research team will divide the students 
into groups of 2 participants who will solve clinical cases with the construction of a gamified story: they 
will simulate working in a Hospital Emergency Service with the case of a multiple-vehicle collision, and 
the patients are on the way. Participants of the gamified seminar will then access a series of Google 
Forms, where they will solve 2 cases sequentially which will increase in difficulty and will be able to 
access depending on the result of the previous case. The gamification elements incorporated in the 
modality are the following: narrative, rules of the game, freedom to choose options, time restriction, 
progress, feedback, freedom to make mistakes, visible status, cooperation, and competition. Both 
groups will carry out the activities in parallel for 60 minutes and then will answer a final evaluation of 20 
short writing questions, from which the learning level achieved from both methodologies will be 
measured. Result:  Eleven medical students attended the activity voluntarily, of whom 5 students 
participated in a expository seminar of clinical cases, and 6 students participated in a gamified seminar 
with story construction, in  3 groups of 2 people each. The gamified group presented slightly better 
results than the traditional work group, both in the factual questions score and in the final evaluation 
score, but no major differences were observed.  However, being a small sample, statistical calculations 
cannot be performed to identify if there is a significant difference. It is necessary to carry out more 
studies with a larger sample to identify the learning impact of the strategy. 
Keywords: Gamification, Emergency Medicine, Medical education, Online education. 

1 INTRODUCTION  
The game is an activity that accompanies people from the beginning of their lives and its use in different 
areas is becoming more and more common, among them is education. Gamification is understood as 
the use of game principles and elements in an environment that is not related to play [1], [2], using the 
game thinking process and its mechanisms to engage users and solve problems [3]. This concept dates 
to 2002 and was first used by Nick Pelling in a game consultancy for electronic devices, however, it was 
not until 2010 when it began to be used in educational terms and for academic purposes [4]. The 
influence of this strategy on student behaviour was observed, involving, and motivating them to learn 
[5], [6], [7]. 
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Not every game is going to be a gamification strategy, there must be certain elements and principles 
present in it. Although it is not necessary for teachers to use all of them, this allows them to have a 
broader vision of how to gamify their activities. The elements include the design of goals and objectives, 
rules that limit actions, creating a narrative to contextualize participants, freedom of choice and error, 
use of points or incentives, immediate feedback, visible status, time restrictions, among others [8]. The 
diversity of elements and principles allows encompassing and accompanying other innovative 
educational strategies, such as clinical simulations, role playing, virtual reality, among others [9], [10]. 

This methodology has several advantages that make it preferable over others, including the fact that it 
generates a better learning experience by combining fun with study [11]. On the other hand, the good 
environment will allow greater participation and motivation, which increases feedback and knowledge 
retention [12]. It allows activities to be designed so that students can repeat them in case of unsuccessful 
attempts and receive feedback on their decisions [9], [13]. Being an effective and informal learning 
environment helps students practice real-life situations and challenges without fear of error as well as 
improve communication among students [7], [14].  

Among the aspects to be improved of this educational strategy, it is important to note that the excessive 
or incorrect use of gamification could generate a traditional classroom environment, as well as some 
difficulty has been observed when evaluating the exercises [13]. It is desirable not to use badges, points, 
or leader boards as the main elements of gamification, since it is not an effective motivation for students 
who are not naturally competitive [11], [15]. It is preferable to reward effort over knowledge mastery to 
face demotivation and frustration [13]. 

Several research studies have shown that gamification can be carried out both face-to-face and virtually 
[7], [9], [16]. Positive impacts on the perception of students in gamified remote teaching have been 
highlighted, with greater motivation, satisfaction, and participation [18]. 

In medical education, gamification has also been implemented in different types of games available for 
educational purposes; some categories such as card games, board games, role-playing games, 
puzzles, virtual games, among others [10]. Other virtual models are remote simulated patients, mobile 
applications, and virtual training tools [18].  Some areas of health sciences in which gamification 
methodology has been applied are emergency medicine [9],[19], surgery [20], [21], [22], pharmacology 
[23], [24], among others [25], [26]. The strategy has been applied in undergraduate and graduate 
medical students [27]. 

Among the benefits of using digital technology and gamification in medicine that differentiates it from 
real-world practice is that educational gaming technology provides a safe environment in which learners 
can practice and acquire skills and experiences with self-confidence without real-world threats and can 
repeat and amend mistakes during practice [9], [10], [27]. 

Although extensive research has been conducted on the application of online gamification in medical 
education, there are few studies measuring the impact in terms of learning [10]. The aim of this research 
is to evaluate the impact on learning using gamification in the subject of Emergency Medicine in 
undergraduate medical students. This area was chosen because of the need to seek new forms of 
effective preparation for the development of basic skills and learning in emergency medicine, generating 
an environment that simulates an emergency room, but free of the stress of real life, without putting the 
lives of patients at risk and with longer times that allow the integration of theoretical information and 
translate it into successful interventions.  

Another reason arises from the current socio-health context, where, due to the Sars-Cov-2 pandemic, 
clinical practices have been interrupted without a sufficient implementation of practical instances that 
allow aquiring the practical-clinical knowledge that was delivered to students in a face-to-face setting. 

Although, there are some examples of gamification in Emergency Medicine, they measure the subjective 
perception of the students without determining the impact on learning that gamification can generate 
over traditional classes. 

2 METHODOLOGY 
A preliminary randomized controlled study with voluntary participation of medical students was carried 
out. All participants gave their informed consent before the activity, which is not part of the students' 
curricular activities. The primary objective of the study is to measure the impact on learning with the 
gamification methodology, which is measured through the score of a short writing test that is applied at 
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the end of the activity. Other parameters to be analysed are: demographic characteristics of the 
population (age, sex, year of study, university of study), work time and number of failed attempts. 

The following parameters were used as inclusion and exclusion criteria.  

ª Inclusion criteria: 
- Undergraduate students who had taken the subjects of Semiology and Internal Medicine at the 

following universities: Universidad de Chile and Universidad de O’Higgins. 
- Undergraduate students up to 5th year of medicine at the following universities: Universidad de 

Chile and Universidad de O’Higgins. 

ª Exclusion criteria: 
- Students who have taken the subject of Emergency Medicine. 

In the recruitment, along with the invitation to participate in the study, a brief questionnaire is attached 
via Google Forms that incorporates the following questions: age, sex, career level, subjects taken 
(Semiology, Internal Medicine and Surgery), university where they study, if they have studied another 
career in the health area and previous knowledge of the subject of emergency medicine. 

After the recruitment and selection of volunteer students, they received a synchronous expository class 
by the research team through the Zoom platform of 30 minutes on Initial Management of Trauma and 
Thoracic Trauma of the subject of Emergency Medicine, with the following learning outcome: Initial 
management of thoracic trauma in the context of emergency for general practitioners. 

Subsequently, volunteers were randomly assigned to two teaching strategies: a first control group with 
traditional methodology and a second with gamified methodology. 

In the first control group, students attended an expository session of clinical case discussion conducted 
through the Zoom platform guided by the research team. The second group attended a gamified session, 
which began with a session on the Zoom platform with all participants, where the research team 
delivered the initial instructions of the activity and divided the students into groups of 2 people who 
solved clinical cases with gamified story construction: Students simulated working in an emergency 
room of a hospital with the context of a multiple collision in the city and injured people on their way. 
Participants accessed a Google Forms, which gave them 2 clinical cases sequentially, which were 
accessed depending on the outcome of the previous case. The cases increased in difficulty. After the 
successful completion of each case a 5-minute video was shown explaining key contents as feedback. 

The gamification elements incorporated into the teaching strategy were the following: 

1 Narrative: The participants were contextualized as if they were characters within a game, where 
each of them represented a general doctor in the emergency department of a busy hospital, where 
a major accident has occurred with multiple injured people that they will have to see. 

2 Rules of the game: 1) As in real emergency experiences, it is not possible to undo the decisions taken 
while the clinical case is in progress. Once the case is finished, the game can be restarted until a 
favourable outcome is reached.  2) It is necessary to finish the construction of the story presented 
before advancing to the next ones. 3) The decisions and answers taken must be the group's own, no 
collaboration between groups is allowed except at established moments of the activity. 

3 Freedom to choose options: The group of students were given different treatment and patient 
management alternatives that will lead them to different outcomes. 

4 Time restriction: Each of the decisions to be made had a restricted time for completion (1 min - 
1.5 min) influencing the evolution of the patient. The scenario had a time limit of 8 minutes, with 
a total duration of the activity of 60 minutes. 

5 Levels: The difficulty of the cases ascended. Each group faced 2 clinical cases, where the first case 
had a lower difficulty, with fewer questions and more time for completion, while the last case had 
greater difficulty, more questions, and less time for completion. The link to access the next case 
was found at the end of the previous case but only accessible if the group presented an optimal 
result. In the case of a failed result, participants had to start the case again from the beginning. 

6 Immediate feedback: At the end of a clinical case, feedback on the given case was given, showing 
the expected learning achievements and justification of the adequate management of the patient 
through a video of maximum 5 minutes of duration. 
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7 Freedom to make mistakes: Since it is not a real scenario, there is no danger of making mistakes, 
the groups were able to make mistakes in the different scenarios without fear of negative 
consequences and with the possibility to correct them. 

8 Visible status: Progress bar of the different groups and time bar. 
9 Cooperation and competition: Cooperation as teamwork and competition against other groups of 

students facing the same challenges. 

Both groups performed the respective activities in parallel for 60 minutes and then moved on to an 
evaluation of 20 short writing questions of 30 minutes of duration. The evaluation included 12 factual 
questions and 8 knowledge application questions. This evaluation allowed to measure the impact on 
learning in both methodologies.  

3 RESULTS 
Twenty-one medical students from Universidad de Chile and Universidad de O’Higgins enrolled 
voluntarily, of whom 11 attended the activity. Table 1 shows a brief description of the categorical 
variables of the sample used: 

Table 1. Description of categorical variables 

 Group 
Traditional  Gamified 

Gender 
Male           Female 

University 
U. Chile    U.O’Higgins 

Previous experience 
in Emergency 

Medicine 
Yes            No 

Frequency     5                        6 5               6   6                  5  2              9 

Percentage 45,45%         54,54% 45,45%      54,54% 54,54%       45,45% 22,2%  77,8% 

With respect to other demographic variables, an age range between 22 and 25 years was identified, 
with an average of 22.2 years of age. Two students belonged to the third level of the medical program, 
two to the fourth level and seven students of the fifth level. Nine students reported having completed the 
subjects of Semiology, Internal Medicine and Surgery; two students reported previous experience with 
the subject of Emergency Medicine by taking extracurricular continuing education courses outside the 
curriculum of their respective university. 

All participating students were present in the synchronous expository class conducted by the research 
team and were subsequently randomly assigned to the two modalities: expository seminar of clinical 
cases, in which 5 students participated, and a gamified seminar with story construction, in which 3 groups 
of 2 people each participated. Both modalities were carried out in parallel with a duration of 60 minutes. 

In the case of the gamified modality, the volunteer students had 8 minutes to complete a clinical case, 
in case they fail and get a wrong result, they could restart the same case with the same amount of time. 
Once the case was adequately answered, a 5-minute video of the case feedback was shown and they 
passed to the next one, with a higher level of difficulty. Groups of students who did not manage to 
complete the last case in the estimated time of 60 minutes were allowed to watch the feedback video to 
identify their errors. Table 2 shows the results of the gamified modality. 

Table 2. Results gamified seminar 

Team 
Clinical case 1 Clinical case 2 

Incorrect attempt Correct attempt Incorrect attempt Correct attempt 

1 0 1 4 0 

2 1 1 5 0 
3 0 1 4 1 

It can be observed in table 2 that this methodology has an increase in difficulty when advancing from 
clinical case 1 to case 2, since there is an increase in the number of wrong attempts. 
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After the activity, the final evaluation was performed to measure the impact on learning in the different 
modalities. It corresponds to an evaluation of 20 short writing questions, with 8 knowledge application 
questions and 12 factual questions. The score was calculated by assigning a score of 1 to correct 
questions, 0.5 to partially correct questions and 0 to incorrect questions.  The results are described in 
Table 3. 

Table 3. Description of numerical variables of final score 

 Traditional Group Gamified Group 

 
Knowledge 
application 

questions score 

Factual 
questions 

score 
Total 
Score 

Knowledge 
application 

questions score 

Factual 
questions 

score 
Total 
Score 

Range 3 6,5 9,5 4,5 2,5 7 

Minimum 4 5 9 3 8,5 12 
Maximum 7 11,5 18,5 7,5 11,5 19 

Average 5,7 8,8 14,5 5,667 9,667 15,333 
Standard Deviation  1,5652 2,7523 4,272 1,5706 1,291 2,64 

Due to the small sample of participants in the study, no statistical analysis was performed to compare 
the two groups. The gamified group presented slightly better results than the traditional work group, both 
in the factual questions score and in the final evaluation score, but no major differences were observed. 

4 CONCLUSIONS 
This study corresponds to a preliminary study in a small convenience sample. Due to this, the difference 
between both groups, traditional and gamified, has not been conclusive. The results of both groups are 
similar, and it cannot be assumed for now that one methodology is superior to the other in terms of 
learning achievement. 

Despite these results, this allows projecting the research to conduct a larger scale study with a larger 
sample. This methodology is scalable and can be applied to a larger group without implying a greater 
use of human resources. In addition, since it is carried out on a free platform, it saves material and virtual 
resources. It also saves time since the activity is designed to be carried out in a strict period, achieving 
a homogeneous learning among the students participating in the gamified methodology, since part of 
the activity includes individualized feedback to all participants. 

In this research, the objective of increasing difficulty in the clinical cases was achieved, but it is 
necessary to allow more time for more complex cases, adjusting the resolution time according to the 
difficulty of the clinical history to be solved. 

In the test performed to measure the impact on learning, a slight improvement was identified in the 
gamified group compared to the traditional group when comparing the averages of the scores obtained. 
Although the difference was not statistically analysed, it provides a basis for further studies with a larger 
sample of students. 

Investigating the impact on learning is something valuable that was achieved in this research given that 
the scientific literature reviewed mainly measured the subjective perception of the students and not 
objective data such as the performance on a final evaluation. We believe that an innovative methodology 
is not enough; it must be useful and effective in improving the learning outcomes of students in the 
health area, especially in the current national and global context that prevents them from having normal 
practical activities. 

The study of the learning impact of methodologies that use technology in the health area should continue 
to be promoted and strengthened in order to have evidence to make important decisions regarding 
which activities really have a positive impact on learning and which do not.  
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SENSORY STIMULATION AS A SUPPORT TOOL IN THE 
EDUCATION OF STUDENTS WITH MULTIPLE DISABILITIES 

G. Tigre, E. Tirado, M. Quizhpi 
Universidad Politécnica Salesiana (ECUADOR) 

Abstract 
According to a report issued by the world health organization, it is estimated that 15% of the world's 
population lives some type of disability. Multiple disability is a term that is not yet fully defined; however, 
it refers to those people who have two or more disabilities. Children who present this life situation are 
subject to social, economic, and educational vulnerabilities. This article presents the results of a survey 
applied to educational professionals, in which the importance, challenges and difficulties of multisensory 
stimulation as a support tool in the education of children from zero to ten years with multiple disabilities 
are validated. Incorporating experiences from different channels, whether they are auditory, visual, 
tactile, olfactory and taste, is fundamental to an integrated teaching approach to stimulate children to 
explore the world around them. 

Keywords: Multiple Disability, Education, Multisensory Stimulation, Sensory Integration. 

1 INTRODUCTION  
The World Health Organization (WHO) defines disability as "any restriction or absence of the ability to 
perform an activity in the manner or within the range that is considered normal for a human being." 
(Egea and Sarabia, 2001, p. sixteen). 

According to the WHO report, the results estimate that more than one billion people live with some type 
of disability; that is, about 15% of the world's population. This number is higher than that of the 1970s 
where the percentage was lower with an approximate of 10% (Chan & Zoellick, 2011). 

However, as part of the diversity, the term multiple disability is analyzed, this from a study carried out in 
Japan called "The Definitions of Multimorbidity and Multiple Disabilities and the Rehabilitation for MMD" 
with the aim of defining multiple disabilities; It starts from the idea where it refers to the state in which 
people have two or more disabilities, however, there is still no standardized definition since this will 
depend on some factors such as the type of disability, degree, laws or pertinent systems. It is also 
emphasized that from the way of defining multiple disabilities the future of people can be changed, giving 
it the necessary importance and in turn responding to their needs (Kohzuki, 2015). 

According to Horn and Kan (2012) children with multiple disabilities present challenges and needs at 
the cognitive, motor level and in their sensory functions. Therefore, it is pertinent to facilitate quality 
programs with individualized instruction where the family together with the professional team and the 
child as an active actor, generate their development at an optimal level with significant results. Children 
with multiple disabilities have the right to grow, learn and prosper just like everyone else (Horn & Kong, 
2012). An adequate intervention must fulfill the function of maximizing its potentialities and preventing a 
delay in development (Pierangelo & Giuliani, 2007). 

If we talk about multiple disabilities from a multisensory approach, it is estimated that around 70% of 
learning is visually, so many of the times a person who suffers an impairment at this level will hardly be 
able to access the information. Similarly, those children with multiple disabilities present a significant 
delay in their development and challenges at the sensory level (Guevara, 2011). This approach is 
fundamental and constitutes a direct and practical benefit that favors the development of other senses. 
Therefore, it is important to incorporate the experiences from the different channels, be they auditory, 
visual, tactile, olfactory and taste, in an integrated teaching approach to stimulate children to explore the 
world around them (Cushman, 2012). 

Within the statistics of the National Council for the Equality of Disabilities (CONADIS, for its acronym in 
Spanish) in Ecuador, 485325 people with some types of disability are registered, of which 46,65% 
belong to a physical disability, 22,32% to an intellectual disability, 14,00% to a hearing disability, 11,6% 
to a visual disability and 5,39% to a psychological disability (National Council for the Equality of 
Disabilities CONADIS, 2020). 
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As noted above, within the statistics there is no classification group regarding multiple disabilities, 
however, in Ecuador between the years 2009 - 2010 the "Manuela Espejo Solidarity Mission" carried 
out a study in 24 provinces of the country, this study consisted of four stages, including diagnosis, 
response, intervention, and inclusion. The first stage that was launched was the implementation of 
biological and psychosocial, clinical, and genetic diagnosis in people with disabilities and who lived in 
places that were difficult to access. Through the results of this diagnosis, it was possible to know 
statistics of the prevalence that was 2,4% at the national level of people with some type of disability (Ley 
Orgánica de Discapacidades, 2012). 

Within the same diagnosis, the types of disabilities are disclosed, 0,78% correspond to people with 
visceral disability such as chronic kidney failure, 4,8% to mental disability, 9,1% to visual disability, 
11,6% to hearing impairment, 12,9% to multiple disability, 24,6% intellectual disability and 36,7% 
physical-motor disability (Monje, 2013). 

Even though in this study it was possible to verify the existence of multiple disabilities in the population, 
currently there are no specific statistical data that show a percentage of the population with multiple 
disabilities in Ecuador. 

Within the local context and according to CONADIS (2020) in the province of Azuay, 30721 people with 
disabilities are registered, of which 48,47% correspond to a physical disability, 20,65% to an intellectual 
disability, 13,05% with a hearing disability, 12,46% with a visual disability and 5,38% have a psychological 
disability. 

Regarding the age ranges of people with disabilities in the province of Azuay, ages ranging from 0 to 65 
years are registered. In percentages, 0,47% corresponds to the ages between 0 to 3 years, 1,09% to the 
ages of 4 to 6 years, 4,22% belongs to the ages of 7 to 12 years and 6,38% at the ages of 13 to 18 years. 

After knowing the statistical data of people with disabilities in the province of Azuay, it is necessary to 
mention that, through the Ministry of Economic and Social Inclusion (MIES, for its acronym in Spanish), 
different modalities of care are promoted for people with disabilities, such as the day centers of integral 
development for people with disabilities, reference and reception centers, care in the home and the 
community and care of specialized and inclusive education centers with the aim of promoting inclusion, 
developing their skills, increasing their autonomy and active participation in the family and its community 
(Ministerio de Educación, 2013). 

This research will focus on collecting information that allows to establish how sensory stimulation applied 
to children with multiple disabilities from 0 to 10 years of age can improve their motor development, 
alternative communication, meaningful learning, and interpersonal relationships, since the first years of 
life are definitive for growth in conjunction with appropriate sensory stimulation programs, which promote 
their neurological development and their learning for life. 

2 METHODOLOGY 
A descriptive type of investigation was carried out to describe the current reality of sensory stimulation 
applied in children with multiple disabilities, in the same way, a quantitative investigation was sought to 
present results of the statistical information collected from the field study. It is also said that it is a 
correlational study since it will allow to know whether there is a correlation in the application of sensory 
stimulation to improve the development of children with multiple disabilities. 

The initial stage of the project was the dialogue to seek the support of educational institutions, whether 
they are inclusive educational centers, special education, therapeutic care, and independent professionals 
that work in care for people with disabilities. For the benefit of the research, the institutions showed their 
support and collaboration for the application of surveys to the professionals who work in them. 

The surveys carried out were sent by email to each institution and professionals, the objective of which 
is to obtain information about different topics that address the subject of sensory stimulation applied to 
students with disabilities. In total, we worked with eighty professionals from the different institutions. 

In the first instance, the professional profile of each respondent was addressed, such as age, institution 
in which they work, and time of experience. An important factor that was considered was training and/or 
knowledge regarding sensory stimulation and multiple disabilities; and if techniques or methodologies 
of this type of stimulation are applied in their interventions. Through an evaluation process, each 
professional must be able to recognize if there are needs, strengths and possible sensory problems 
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prior to the child's intervention. For this reason, each professional was asked if they had evidenced 
significant changes or advances after the interventions, and in which areas they have been the same. 

Physical space is a fundamental issue when talking about sensory stimulation, through the survey 
process we sought to answer whether within each institution there are spaces to provide sensory 
experiences, such as multisensory or snoozelen rooms, sensory corners, etc. Human beings are called 
to continuous learning and renewal of knowledge, which is why the ease with which each professional 
can obtain reliable, formative, and complementary information to education around sensory stimulation 
was also questioned. Finally, the importance of sensory stimulation to each interviewee as a tool within 
their interventions was questioned in a general way. The sample universe included around one hundred 
education and therapy professionals who work in the city of Cuenca, Ecuador. 

In Fig. 1 the flow diagram of the process analyzed above is shown. 

 
Figure 1. Flow diagram of the data acquisition process for statistical analysis. 

3 RESULTS 
In the figures below, the percentage results of the responses are shown. The professional profile shows 
that 59% of the respondents are in a range of 20 to 30 years, which reflects that the personnel working 
in the interviewed institutions are young people with less than three years of experience. 

Professionals have a predominant position of therapists, stimulators and teachers, this parameter is 
fundamental to evaluate the application of multisensory stimulation in work sessions with children. Social 
reality shows that most of the centers (surveyed) specialized in education / therapy for children with 
multiple disabilities are of the private inclusive type. 

In 90% of the cases, stimulation techniques or methodologies are applied and there is an evaluation 
prior to the intervention in the different sessions, except in the cases of therapists since these 
professionals are based on the diagnosis of third parties. The main areas in which significant progress 
has been evidenced are communication and language, motor, cognitive, visual, and auditory. All 
respondents support the importance of multisensory stimulation, and more than a third of them justify it 
as even more important. Despite this large percentage of acceptance, less than half of the professionals 
have multisensory spaces in their institutions. 

Finally, it is evident that all the experts surveyed know about multisensory stimulation and that it is 
relatively easy to access information about this teaching-learning tool. 
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 c)  d) 

Figure 2. Statistical results of the professional profile: a) Age range. b) Professional position. 
 c) Type of institution. d) Years of experience. 

        
 a)  b)          c) 

 
d) 

Figure 3. Statistical results about the sensory stimulation intervention processes: a) Application of 
methodologies / techniques. b) Previous evaluation process. c) Evidence of significant changes or progress. 

d) Areas in which significant changes are evident.  
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       a)              b) 
Figure 4. Statistical results about the importance of sensory stimulation: a) Importance in each intervention. 

b) Presence of multisensory spaces. 

     
 a)  b)     c) 
Figure 5. Statistical results about sensory stimulation: a) Professional training. b) Knowledge of the subject. 

c) Complexity of obtaining information about the subject. 

3.1 Discussion 
Sensory stimulation as part of the intervention of people with disabilities generates various results, 
among them it is mentioned that it can be effective in short-term periods in the behavioral area, the 
communicative and social level (Romaguera, 2019). 

During a study, the influence of stimuli in physical activities to improve the mood of two people with 
multiple disabilities who showed "aberrant" behaviors in rejection of physical exercise that were part of 
their rehabilitation was checked. In such a way that different stimuli such as lights, music, blowing 
bubbles and vibratory stimulation are used within their therapies, each stimulus was selected 
beforehand depending on the preference of everyone. The results obtained after a certain number of 
sessions reflect positive responses with an increase in the levels of happiness and interaction reducing 
their aberrant behaviors (Lancioni, et al., 2004). 

Jané, in 2019 from his professional and personal experience allows to know that sensory stimulation 
and cooperative learning contribute to the inclusion of people with disabilities and multiple disabilities. 
In other words, by incorporating physical-motor activities, elements and sensory proposals, needs are 
covered that are generally at a sensory level such as tactile, vestibular, and proprioceptive senses, 
fundamental in development, generating greater interest, participation, and motivation, allowing 
inclusion to be more real, active, and effective (Jané, 2019). 

Among the different forms of sensory stimulation, multisensory narration can also be mentioned. A study 
carried out in people with profound and multiple intellectual disabilities shows us the difference between 
multisensory narration (use of stimuli) and regular narration (use of everyday stories). This intervention 
allowed to reach the following conclusions; First, multisensory narration allows the use of various stimuli 
to support the verbal text, they are adjusted to preferences and abilities. Second, through the interventions 
that were narrated with the use of visual, auditory, tactile, or olfactory stimuli including environmental noise, 
tone of voice and distance from the listener, responses were obtained such as looking, pointing, and paying 
attention to the narrator; Likewise, an increase in attention and a more active exploration are emphasized, 
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unlike the usual narration. This alternative allows people with intellectual and multiple disabilities new 
opportunities for inclusion in the narrative culture (Brug, et al., 2016). 

According to Patterson, within his work with children with multiple disabilities and motivated to seek new 
therapeutic approaches, he discovers multisensory storytelling. As previously mentioned, this alternative 
allows the use of various stimuli within a text to narrate, covering the needs in the different sensory 
channels with the aim of improving certain aspects of development, mentioning achievements at the 
attention and language level. Her goal is to achieve new goals that include expressing preferences, 
greater tolerance to non-preferred stimuli, life skills, among others (Patterson, 2016). 

It is important that all professionals have knowledge about sensory stimulation for the care of people 
with multiple disabilities, identifying possible disorders at the sensory level and applying strategies 
appropriately that respond to individual needs, which in the future will contribute to psychomotor 
development, language, socialization, and autonomy. The importance of creating and using 
multisensory rooms as part of the intervention is emphasized in the same way, since from these spaces 
it is possible to provide experiences from the senses and learn from the world that surrounds them 
(Manresa, et al., 2017). 

The use of multisensory rooms is also part of this intervention process in people with multiple disabilities, 
this is how a study carried out with 19 people, observed within multisensory environments and normal 
life environments, the results mention that, in some people, their response it was more significant (alert, 
relaxation or enjoyment) within multisensory environments, while in other cases there seemed to be no 
difference between the two environments. However, the sample being limited, further research is 
needed in the future in aspects such as: evaluations of preferences in terms of sensory stimuli, 
frequency, and intensity of said stimuli, among others with the aim of allowing better access and attention 
to people with multiple disabilities (Vlaskamp, et al., 2003). 

Meanwhile, in 2014 a document called "Guide for the stimulation and multisensory integration of 
students with deaf blindness and multi-disability" was prepared in which important contributions of 
theoretical and practical knowledge can be visualized from a pedagogical approach in the use of a room 
Sensory Stimulation, with the aim of improving people's quality of life through a multisensory approach, 
developing sensory channels, facilitating interaction with the environment and generating adaptive 
responses (Quispe & Aronés, 2014). 

On the other hand, in 2015 the function, importance and structure of a multisensory stimulation room 
with care for people aged between 3 to 21 years of a special education center was announced. 
According to its author, the multisensory room is recommended within these spaces since it fulfills an 
important role in attending to sensory needs, working individually and in turn providing experiences, 
which reflect significant improvements in the areas of communication, expression, physical well-being. 
and emotional (Carbajo, 2015). 

Finally, through the direct observation of sessions within multisensory classrooms, information is shared 
on the importance of the intervention of children with disabilities within multisensory classrooms, since 
they can interact with other people from a simple gesture, sound, or movement. that generates 
communication and empathy. In addition to this, it is considered to generate scientific evidence in the 
future with greater weight that corroborates the reality of what is lived within these spaces and the 
changes that result from this intervention (Mariscal, 2019). 

From another perspective and unlike previous times, technology (ICTs) currently also plays an important 
role within sensory stimulation for people with disabilities, whether within therapies or education. Thus, 
a program based on the use of microswitches was worked with three people from a multiple disability 
center, although the objective of this study was to verify the effectiveness of said microswitches as 
detectors of happiness indices (smile, vocalize or movements of arms or head) their authors add that 
the stimulation applied during the interventions manages to obtain positive responses, the same ones 
that are registered in the program, so as part of their conclusions they mention that it is important to 
make use of technology and stimulation to combine them and obtain better results as part of applied 
therapies (Lancioni, et al., 2001). 

Along the same lines, and through a technology-based stimulation strategy, it is intended to reduce the 
action of putting the hand to the mouth in an adolescent with multiple disabilities, the process basically 
consisted of presenting various vibratory stimuli through objects and the use of music, voices, noises, and 
songs. The stimuli were placed inside a special box that detected when one or two hands were withdrawn 
to later interrupt the stimulus for two seconds; The longer he kept his hands close to the box, the stimulus 
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remained without interruption, after a certain time of intervention it was possible to reduce this action, 
generating better adaptive responses and improving the person's mood. (Lancioni, et al., 2009) 

In 2015 a study reflects the work with a population of 10 children with various disabilities belonging to a 
Specialized Unit in the country of Ecuador, they received intervention through the implementation of a 
multisensory room for cognitive stimulation, this methodological proposal consisted of four stages, one 
of them focused on planning to design trainings for teachers and professionals on topics such as the 
multisensory room (use of technological prototypes to stimulate sensory channels). After the execution 
of the activities using the Multisensory Room, a better development of cognition could be verified, 
allowing greater social participation and a certain level of independence. In conclusion, the effectiveness 
of the applied proposal can be verified (Figueroa, et al., 2015). 

4 CONCLUSIONS 
In recent times, multiple disabilities have ceased to be a separate issue in our society, as we are 
currently looking for a way to access and provide information about it. From this point, it seeks to promote 
greater attention to the people who have it, but above all to understand what each individual needs, 
improving his lifestyle and making him more visible to society. 

Sensory stimulation comes hand in hand if we talk about multiple disabilities, since it is a tool that has 
become an ally of many professionals who work within the area. Therefore, the importance of knowing 
how the stimulation, benefits, advances, or changes that are achieved throughout the work in the 
different interventions are managed is highlighted. 

Based on the results presented above, the same ones that allow to substantiate the objective of the 
research, it is highlighted that professionals apply sensory stimulation as part of their interventions and 
have achieved evidence of progress in one or more areas such as. Therefore, sensory stimulation 
achieves a significant importance in the work of children with disabilities. 

However, the lack of multisensory spaces is evident within the different institutions. The research carried 
out aims to make a call for education and / or therapy entities to seek support from public and/or private 
entities to create and promote these spaces, to continue supporting continuous work with children. 

This research adds to and supports the information found on the subject and allows it to be easily 
accessible and above all to provide updated information. 

It is important to emphasize that sensory stimulation is currently not just a term that is handled among 
experts and remains as a theory, it is currently much more visible as support in multiple disabilities. It 
can be considered as a range of possibilities that provide support in many areas, allowing them to be 
adapted to the needs of everyone. 
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Abstract 
The Internet of Things (IoT) has become one of the fastest growing fields and an increasing number of 
jobs require expertise in this field. To connect “things” to Internet we need a radio communication 
technology, which transmits the data from wireless sensor nodes to Internet like Bluetooth, Wi-Fi, 
Zigbee, 3G, 4G/LTE, 5G and LPWAN. Each solution has its strengths and weaknesses in various 
network criteria and is therefore best suited for different IoT use cases. 

LoRaWan is the new phenomenon in IoT. By providing long-range communication on small, inexpensive 
batteries that last for years, this communication technology is purpose-built to support large-scale IoT 
networks sprawling over vast industrial and commercial campuses. LoRaWan technology connects all 
types of IoT sensors – facilitating numerous applications from asset tracking, environmental monitoring 
and facility management to occupancy detection and consumables monitoring. 

In this paper, we share our experience in teaching of LoRaWan technology in the discipline “Internet of 
Things” for the students from the bachelor's degree in engineering at Plovdiv University, Bulgaria. 

We present the design of the hardware and software of two sensor nodes with LoRaWan transceivers, 
which we use in the lab experiments for teaching LoRaWan connectivity. 

The first sensor node incorporates Atmega 328p microcontroller, RFM95 Long Range, Low Power RF 
Transceiver 860-1000 MHz with LoRa® Technology, TPL5110 nano timer and BMP280 - an absolute 
barometric pressure sensor, which is especially feasible for mobile applications. The nano timer 
TPL5110 is used to “wake-up” the microcontroller from “deep sleep” mode with external interrupt 
attached to PD3 of Atmega328p. This decreases significantly the current consumption of the sensor 
node in deep sleep mode to 290nA which is very low value ensuring a long battery life of several years. 

The second sensor node consists of Atmega 328p microcontroller, RN2483 a fully certified 868 MHz 
module based on wireless LoRa® technology, I2C temperature sensor and MCP16251 Low Quiescent 
Current, PFM/PWM Synchronous Boost Regulator that converts a single AA battery of 1.5V to 3.3V 
power supply.We use Atmega328p microcontrollers that is easily programmed with the Arduino IDE with 
which the students are familiar. In our lab experiments, we teach all fundamental aspects of LoRaWan 
modulation like spreading factor (SF), Coding Rate (CR), Chirps Spread Spectrum and how all this 
parameters affects the communication range and power consumption of the sensor nodes. The students 
are given the opportunity to change all communication parameters such as SF, CR, the amount of 
payload sent to LoRaWan application servers, as well as the type of authentication between Over-the-
Air Activation (OTAA) and Activation by Personalization (ABP). 

The developed sensor nodes allows students to fully perform their laboratory exercises in the discipline 
“Internet of Things” for LoRaWan communication technology and enhance their learning capabilities, 
increase their interests in the field of IoT and especially in LoRaWan for which technology there is a lack 
of educational resources and educational hardware modules. 

Keywords: Internet of things, LoRaWan lab experiments, Arduino. 

1 INTRODUCTION  
The LoRaWAN® specification is a Low Power, Wide Area (LPWA) networking protocol designed to 
wirelessly connect battery operated ‘things’ to the internet in regional, national or global networks, and 
targets key Internet of Things (IoT) requirements such as bi-directional communication, end-to-end 
security, mobility and localization services. LoRaWAN® network architecture is deployed in a star-of-
stars topology in which gateways relay messages between end-devices and a central network server. 
The gateways are connected to the network server via standard IP connections and act as a transparent 
bridge, simply converting RF packets to IP packets and vice versa. The wireless communication takes 
advantage of the Long Range characteristics of the LoRa physical layer, allowing a single-hop link 
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between the end-device and one or many gateways. All modes are capable of bi-directional 
communication, and there is support for multicast addressing groups to make efficient use of spectrum 
during tasks such as Firmware Over-The-Air (FOTA) upgrades or other mass distribution messages. 

 
Fig.1 LoRaWan architecture [1] 

A LoRaWAN-enabled end device is a sensor or an actuator, which is wirelessly connected to a 
LoRaWAN network through radio gateways using LoRa RF Modulation. In the majority of applications, 
an end device is an autonomous, often battery-operated sensor that digitizes physical conditions and 
environmental events. Typical use cases for an actuator include: street lighting, wireless locks, water 
valve shut off, leak prevention, among others. 

A LoRaWAN gateway receives LoRa modulated RF messages from any end device in hearing distance 
and forwards these data messages to the LoRaWAN network server (LNS), which is connected through 
an IP backbone- fig.1. [1] 

2 END DEVICES FOR TEACHING LORAWAN TECHNOLOGY 
In this part we present the hardware and software of two end devices of class A, developed by us, which 
we use for laboratory experiments in the subject “Internet of Things” at the Faculty of Physics and 
Technology in Plovdiv Univerity Paisii Hilendarski. 

The end devices (sensor nodes) arе battery operated and are designed to have the lowest possible 
power consumption. 

2.1 LoRaWan end device with ATMEGA 328 and SX1272 Long Range, Low 
Power RF Transceiver 860-1000 MHz with LoRa® Technology 

Figure 3 shows the schematic diagram of the LoRaWan end device (sensor node) with ultra low power 
consumption. It consists of the ATMEGA328 microcontroller, LoraWan Transceiver SX1272, 
atmospheric pressure and temperature sensor BMP280 and nano timer TPL5110. 

Two 1.5V AA batteries provide the 3V power supply to the sensor node. The choice of the ATMEGA328 
microcontroller was made due to the ability to use the Arduino IDE development environment to develop 
software for low power sensor units which is which is very suitable for applications in engineering 
education. The TPL5110 nano timer is used to wake the ATMEGA328 microcontroller from low power 
deep sleep mode via an external interrupt attached to pin PD3 of the microcontroller. 
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Fig.3 Ultra low-power LoRaWan end device 

The TPL5110 provides selectable time intervals from 100 ms to 7200s, adjustable by external resistance 
(REXT) between the DELAY / M_DRV output of the TPL5110 and GND. The SW1 switch provides the 
possibility for forced waking up and exit from the low-energy mode of the ATMEGA328 microcontroller. 
Pressing the switch SW1 generates a low signal at the DRV-PD3 pins, which is triggered as an external 
interrupt of the microcontroller. 

Figure 4 shows the timing diagram of the ultra low consumption sensor node. In state 1, the sensor node 
is placed in low power mode with the analog-to-digital converter, monitoring timer (WDT) and detection 
circuit (BOD) of the ATEMGA328 microcontroller switched off. This leads to a significant reduction in 
current consumption. The time interval of tDRV in low energy mode is about 5 minutes and is determined 
by the REXT connected to the TPL5110 nano timer. 

 
Fig.4 Timing diagram of ultra-low power sensor node 

In the 6 state, tDRV time interval expires and the DRV goes to a low level, which triggers the 
ATMEGA328 microcontroller as an external interrupt to the PD3 port. The sensor node “wake-up” the 
low power mode and goes to state 2, where the data from the BMP280 sensor is read and the data is 
prepared and transmitted. The duration of state 2 is about 3.3 seconds. The current consumption in 
state 2 is Ic = 3.66mA. In state 3, the sensor node switches to data transmission mode, where the data 
from the BMP280 is sent to the application server via a LoRaWan transceiver SX1272. The duration of 
the state time 3 is 200ms, and the measured consumption current is Ic = 12mA with spreading factor of 
9 (SF9) and a bandwidth of 125KHz (BW125) parameters of LoraWan modulation. 

In state 4, the sensor node waits for the two downlink Rx receive windows from the application server. 
At the end of state 4, the ATMEGA328 microcontroller generates a sleep signal from the PC3 terminal, 
which is connected to the DONE input of the TPL5110 nano timer. This leads to the generation of a new 
tDRV interval, which again puts the microcontroller in a low-energy mode - "deep sleep", where the 
current consumption from the batteries is only 290 nA. 
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The described sensor node algorithm is implemented in the firmware of the ATMEGA328 
microcontroller, which uses the IBM LMIC (LoraMAC-in-C) v1.5 library, modified to work in the Arduino 
environment, allowing the use of Semtech SX1272 / SX1276 transceivers with the Arduino IDE 
development environment. A fragment of the code is presented in Figure 5. 

Figure 6 shows a practical realized hardware module of the described sensor node with ultra-low energy 
consumption, which is used to train students in engineering education in the subject of Internet of Things. 

A specialized measurement device current ranger is used to measure the current in deep sleep mode. 
As can be seen from Fig. 6, the current consumption in the deep sleep mode is only 290 nA. 

Figure 7 shows the data transmitted from the described sensor node myDevices application server. 

 
Fig.5 Fragment of the software of ultra-low power sensor node 

 
Fig.6 Hardware module for lab experiments with LoRaWan sensor node in IoT engineering course 
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Fig.7 Data send from ultra-low power sensor node to myDevices application server 

2.2 LoRaWan sensor node with ATMEGA328 microcontroller and RN2483 
transceiver 

The circuit diagram of another sensor node is shown on fig.8. and consists of the ATMEGA328 
microcontroller, the BME280 barometric sensor and the LoRaWan transceiver RN2483. 

A 1.5V AA battery and MCP1251 step-up DC-DC converter are used to power the sensor node. The 
BME 280 is an improved version of the BMP280 sensor, with the addition of relative humidity 
measurement. 

The communication between the microcontroller ATMEGA328 and a fully certified 868 MHz LoRaWan 
module RN2483 is carried out through a serial interface (Rx, Tx) on two of the pins of the microcontroller, 
where software serial is implemented on PD7 and PD8. The RESET signal of RN2483 is controlled by 
PB1 of the ATMEGA328 microcontroller. 

The use of a step-up DC-DC converter and 1 1.5V AA battery to power the sensor unit is for educational 
purposes. In this way, students get acquainted with the use of specialized integrated circuits for 
powering battery equipment. 

 
Fig.8 LoraWan sensor node with ATMEGA328 and RN2483 transceiver 

868MHz

ATMEGA 328

PD7

ANTENNA

PB8

PB1

3V3

3V3

G
ND

BME280
SDA

SCL

8MHz

SDA

SCL

XTAL

XTAL

Rx

Tx

RESET

G
ND

ANT

RN2483

MCP16251

2116



 

 

Fig.9 shows the fragment of sensor node code. Arduino IDE is used for software development of the 
sensor node firmware and different software libraries including rn2xx3.h, SoftwareSerial.h, 
Adafruit_BME280.h and LowPower.h.  

 
Fig.9 Fragment of the software of sensor node with RN2483 

Fig. 9 shows the interface of the myDevices application server, showing the measurement data sent by 
the sensor node. In addition to temperature, atmospheric pressure, and relative humidity, Vbaatt battery 
voltage is also measured using the ATMEGA328's built-in ADC. 

The Cayenne Low Power Protocol (LPP) is used for data packaging, the software implementation of 
which is performed by the CayenneLPP.h library. 

From Fig. 9 it is clear that the developed sensor node with ATMEGA328 and RN2483 powered by a 
step-up converter MCP16251 is operational even at low battery voltages of  0.7V. 

Firmware of ATMEGA328 is designed so that after transmitting the data to the LoRaWan application 
server goes into low power consumption mode (class A end device) for a period of 10 minutes, thus 
transmitting 6 measurements in 1 hour. 

3 RESULTS 
The LoRaWan sensor nodes described in 2.1 and 2.2 are used in the training of engineering students 
in the subject Internet of Things. By using the ATMEGA 328 microcontroller in both implementations of 
sensor nodes, it is possible for software development to use the Arduino IDE environment with which 
students are familiar with the course on microprocessor systems. In the laboratory course exercises 
students are given the opportunity to change the parameters of LoRaWan communication such as SF, 
CR, the type of authentication ABP (Activation By Personalization) and OTAA (Over-The-Air Activation). 
Students program the cryptographic keys in the firmware of the sensor nodes as well as work with the 
cloud applications in The Things Network and myDevices. 
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Fig.10 Data send from sensor with RN2483 node to myDevices application server 

With project-based learning and performance-centered approach, students acquire not only theoretical 
knowledge of LoRaWan technology but also practical skills for programming and developing wireless 
sensor nodes with low power consumption. 

4 CONCLUSIONS 
In our lab experiments, in Internet of Things course we teach all fundamental aspects of LoRaWan 
modulation like spreading factor (SF), Coding Rate (CR), Chirps Spread Spectrum and how all these 
parameters affects the communication range and power consumption of the sensor nodes. The students 
are given the opportunity to change all communication parameters such as SF, CR, the amount of 
payload sent to LoRaWan application servers, as well as the type of authentication between Over-the-
Air Activation (OTAA) and Activation by Personalization (ABP).The developed sensor nodes allows 
students to fully perform their laboratory exercises in the discipline “Internet of Things” for LoRaWan 
communication technology and enhance their learning capabilities, increase their interests in the field of 
IoT and especially in LoRaWan for which technology there is a lack of educational resources and 
educational hardware modules. 
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EXPLORING UNIVERSITY STUDENTS’ EXPERIENCES AND 
PERCEPTIONS OF BREAKOUT ROOMS IN SYNCHRONOUS ONLINE 

CLASSROOMS DURING COVID-19 

C. Savvidou, K. Alexander 
University of Nicosia (CYPRUS) 

Abstract  
The pandemic COVID-19 has created a dramatic and rapid transition to online teaching in higher 
education creating both new opportunities and challenges for lecturers and their students. As higher 
education adapts to the new realities of delivering online courses, there is need for instructors to design 
and teach classes that support collaborative learning and increase opportunities for student interactivity. 
This presentation reports on an ongoing study exploring university students’ experiences and 
perceptions of using breakout rooms, a technical feature of many synchronous online platforms (e.g. 
Zoom, Cisco WebEx, Microsoft Teams) as part of their online classes. In Fall semester 2020, lecturers 
at a university in Cyprus were offered online training on how to integrate BRs into their synchronous 
online classes. In Spring 2021, after one semester of preliminary use, the authors set out to examine 
the experiences and perceptions of university students regarding the use of BRs as part of their online 
synchronous classes. Based on survey of 127 students and semi-structured interviews with 5 students, 
this study describes some of the challenges, as well as the opportunities, encountered by students. 
Preliminary findings indicate that students’ experiences and perceptions of breakout rooms during this 
period were impacted in 5 key areas: (1) emotional/affective, (2) moral/ethical, (3) social, (4) pedagogical 
and (5) technological. These findings suggest that students’ personal feelings, attitudes to online 
learning, sense of connectedness to their peers, expectations of the role and presence of the lecturer 
and issues relating to the technology, are all considered to be significant factors in their use of BRs. This 
study offers initial insights for educators in higher education who wish to use, modify and/or adapt 
synchronous online teaching to incorporate collaborative learning tools such as breakout rooms. 

Keywords: Higher education, synchronous online teaching, breakout rooms, collaborative learning, 
student experiences. 

1 INTRODUCTION  
The declaration of the COVID-19 pandemic by WHO in March 2020 and the switch to ‘emergency remote 
teaching’ [1]) created challenges for teachers required to learn and use new digital tools almost 
overnight, and students who found themselves having such tools ‘used on them’ [2]. Hence, this study 
aims to explore university students’ experiences and perceptions of one such tool - breakout rooms – 
as used in synchronous online classes.  

Breakout rooms (henceforth BRs) are a feature of many synchronous online platforms, such as Zoom, 
Cisco WebEx, Microsoft Teams and Blackboard Collaborate. In the context of education, BRs aim to 
recreate the physical classroom by creating a virtual social space that allows students to meet in groups 
and work on a given task for a specified period of time. In such spaces, teachers can assign students 
to groups and set tasks, monitor individual groups, promote dialogue, encourage active involvement, 
provide support and allow learners to exercise autonomy and control within the scope of the task [3]. 
As such, BRs create opportunities for learners to self-mediate their learning and co-construct 
knowledge in a ‘computer-mediated social constructivist environment’ [4]. 

With a scarcity of literature on the use of BRs during this period of emergency remote teaching, this 
study set out to explore university students’ experiences and perceptions of BRs as part of their 
synchronous online courses during the COVID-19 crisis. It is hoped that such a study will contribute to 
an understanding of learners’ experiences and perceptions of BRs thereby enabling educators to create 
meaningful and relevant online learning spaces for their students.  

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2119



 

 

2 BACKGROUND 
Within the theoretical context of online learning, BRs can be viewed through the Community of Inquiry 
framework (CoI) [5] which proposes a model of online learning based on meaningful interaction 
characterized by (a) teaching presence (the interaction of the teacher in facilitating and supporting 
learning), (b) social presence (the interaction of teacher and learners in establishing a positive social 
climate) and (c) cognitive presence (interaction with content that supports reflective inquiry and critical 
thinking). Hence, through this COI lens, BRs provide opportunities for learners to actively engage and 
collaborate with peers on academic tasks and with the peripheral support of instructors.  

Moreover, based on principles of video gaming, BRs can be viewed as ‘semiotic social spaces’ [6] that 
allow individuals to participate through different modes of communication (audio, video, text) and access 
multiple online resources that are not limited to traditional classroom handouts and textbooks. 
Additionally, in such spaces, distributed knowledge, i.e. group knowledge, becomes more highly valued 
and rewarded than individual knowledge, which often typifies the traditional classroom spaces.  
Therefore, it might be surmised that by simply transposing traditional classroom structures and 
pedagogies into an online setting, educators severely minimize the potential of BRs to support online 
learning.  

Thus, while the theoretical potential of online collaborative learning spaces is well established, the 
scarcity of empirical data on students’ experiences and perceptions of BRs during this period, highlights 
the need for research in this specific area. 

3 METHODOLOGY 

3.1 Context 
The study took place at a private university in Cyprus between February and May 2021. The sample 
was selected through a call to participate in a research study sent to all students registered on any 
English language course that was offered by the department of languages during spring semester.   

3.2 Research design 
Using a mixed methods approach, the current study was carried out in two stages involving an online 
survey followed by semi-structured interviews. The survey questions focused on participants’ self-
reported experiences and perceptions of working in BRs during their online classes. The follow-up 
interviews were intended to elicit further insights into BRs including participants’ general experiences 
and perceptions of BRs, collaboration with other students, the use of cameras, the role of the lecturer 
and suggestions for future use of BRs.   

3.2.1 Online survey  
In total, 127 participants took part in the online survey; however, 19 participants (and their responses) 
were removed from the data sample as they stated that they had never used or were unsure whether 
they had used BRs in their online classes. As a result, the final sample included 108 participants, of 
whom 35 (32.4%) were men and 69 (63.9%), were women, 3 (2.8%) participants declared as non-binary 
and 1 (0.9%) participant did not wish to state their gender. The mean age of participants was 21.81 
years with ages ranging from 17-56 years.  Most of the respondents (87%) were undergraduates and a 
minority (4.6%) were postgraduates. The remaining respondents (8.3%) stated they were studying for a 
certificate or diploma. Within the sample, 51 students (47.2%) were in the first year of their studies, 33 
(30.6%) were in the second year, 12 (11.1%) were in the third year and 11 (10.2%) in the fourth year. In 
order to preserve anonymity and confidentiality, the online survey was distributed to students via their 
instructors and not directly through the researchers. Participation was voluntary and no personal 
identifiable information (email addresses, names, IP addresses) was collected.  

3.2.2 Interview data   
In order to gain deeper insights into students’ experiences and perceptions of using breakout rooms, 
semi-structured interviews were conducted with a purposive sample of five full-time undergraduate 
students (2 females and 3 males). Interviewees’ ages ranged between 19 and 25 years with the mean 
average being 20.6 years. At the time of the interviews, interviewees had completed between 1 and 3 
years of their studies. Before taking part in the interviews, interviewees gave informed consent 
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expressing their willingness to participate. All the interviews were conducted in English via WebEx 
meetings online conferencing software and recorded for later transcription. Interviews were between 15 
and 24 minutes in length with the mean average being 18 minutes. Interview data were managed with 
qualitative data management and analysis software, Quirkos, and analyzed using thematic analysis [7]. 
After several repeated readings of full orthographic and verbatim transcriptions, broad categories started 
to emerge. Transcripts were then coded into initial themes, which were then reviewed and refined and 
collated into a hierarchical map. Using quotes from the original data, the researchers attempt to preserve 
students’ voices and represent them as accurately as possible. In the presentation of findings, 
pseudonyms are used to preserve anonymity 

4 FINDINGS  
Themes emerging from the data-sets highlight five key dimensions of participants’ experiences and 
perceptions (Table 1). It should be noted that these dimensions are dynamic, interrelated and 
subjectively perceived between individuals and within the individual experience. In other words, not only 
are BRs experienced and perceived differently by individual participants but individual participants also 
express a range of experiences and perceptions that prevent generalization. However, for the purposes 
of this discussion, these dimensions are treated discretely in order to highlight their distinct features.  

Table 1. Participants’ reported experiences and beliefs of BRs. 

Dimensions Definitions Subthemes 

Emotional/ Affective Attitudes, feelings, beliefs & 
preferences 

Overall perceptions 
Emotional (un)ease 

Moral/Ethical Fair & equal treatment 
Between students 
Right to privacy 

Social Group cohesion, social 
interaction & engagement 

Connectedness 
Communication 
Group norms 
Engagement/ motivation 

Pedagogical The role of the lecturer 

Teaching presence 
Supporting learning 
Organisation of groups 
Task types 

Technological The role and function of 
technology 

Use of cameras 
Functionality 
Connectivity 

4.1 Emotional/ affective dimensions of BRs 
The first dimension of participants’ experiences and perceptions of BRs relates to their emotions and 
affect, i.e. their general attitudes, feelings and beliefs. Firstly, while reflecting on their attitudes and 
feelings regarding the use of BRs, participants reported both positive and negative aspects of this 
specific mode of study. Most participants were ambivalent in their enthusiasm for BRs. While a minority 
(18.5%) of participants agreed with the statement that ‘working in BRs bores me’, most participants 
(81.5%) were equally divided between those who had no opinion or disagreed with the statement.  
Likewise, while 43.5% of participants agreed ‘working in BRs motivates me to, 32.3% had no opinion 
and 24.1% disagreed with the statement. Similarly, 50% of participants agreed with the statement that 
‘time spent in BRs is well spent’, while 25% had no opinion and 25% disagreed that it was an effective 
use of their learning time. This ambivalence was also reflected in interview data comments. One 
participant, Ivan, perceived BRs positively: ‘I definitely think it has potential, umm I can definitely see, 
for example for a few times first using breakout rooms, I thought it was quite productive. It was quite 
nice, actually talking to one another’. Similarly, another participant, Georgia, felt that two of her online 
classes suffered due to the absence of BRs: ‘I have five courses this year and two of them did not use 
them at all because they were like lectures, really long lectures, which were very boring and if they had 
breakout rooms they would be more interesting’. Despite recognizing the potential of BRs, other 
participants referred to their challenges. Iliana commented ‘so the breakout room could be a really good 
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thing, a successful, umm..principle, but I just feel like it is not used properly’. While David observed ‘so 
while there was potential of creating new ways of communicating there was still low participation’. 
Similarly, Alexei felt that there were additional challenges for first year students: ‘to be honest it was 
quite difficult and I think I know what was the problem, since it was our first year and I didn’t know my 
friends and I didn’t know my classmates’.  

Another facet of this dimension is the social unease expressed by participants in using BRs. Several 
participants repeatedly referenced anxiety in relation to the use of BRs. On a general level, David 
observed that ‘people do have social anxiety manifested through the camera… in our age right now with 
the pandemic’ while on a more personal level, Georgia stated: ‘I was a bit weirded out when there were 
more people because I would get uncomfortable’. Iliana tried to expand on her anxiety commenting: ‘I 
was part of that group that felt awkward and anxious opening the camera, if nobody else was opening 
it because I felt weird. Like, I was one of the only students opening it … it’s a weird feeling to have it 
open, if no other students have it open. Even if one student has it open and no one else has it open, 
then it’s just really weird. I can’t really explain it’’  

4.2 Moral/ ethical dimensions  
The second dimension relates to participants’ moral and ethical perspective of BRs, i.e. what participants 
perceive to be fair and equal treatment. Firstly, participants expressed concern about the negative 
interactions that occur within BRs including negative judgement by peers. For instance, Georgia 
commented: ‘I felt I was being judged sometimes about my questions because like the teachers weren’t 
there so sometimes they [other students] will make fun of me and my opinions that I would say out loud’. 
Another concern expressed by participants relates to the inequitable distribution of work within BRs. An 
anonymous participant in the online survey commented: ‘because the professor tries to check every 
group, when she/he is not present a very big percent of the students do not work at all, they let just one 
or two people to do the work and then they share the credit’. Secondly, participants expressed concerns 
about BRs violating their private space and, as such, their right to privacy. As Iliana noted: ‘they 
[students] don’t want people to see their private space or maybe they’re in bed’ and similarly, Georgia 
commented: ‘I could be doing a lesson in the kitchen and I wouldn’t want my classmates looking at my 
family or there might be a lot of things that I might be ashamed of and not want to open the camera or 
my mic, for example, my mum might be in the background screaming at me…there’s a lot of things’ 

4.3 Social dimensions  
The third dimension relates to the social dimensions of BRs including participants’ sense of group 
cohesion, social interaction & engagement. Firstly, there is evidence to suggest that BRs foster a sense 
of connectedness and belonging to a community. For example, just over half (58.3%) of all participants 
stated that stated that working in BRs made them feel part of a community; likewise, 59.3% of 
participants viewed relationships between students as a critical factor to the success of BRs. A similar 
number (56.5%) of participants agreed that BRs allowed them to get to know their classmates and 
almost half the participants (47.3%) felt they received support from their peers during BRs sessions. 
These findings are echoed in the interview data. David commented: ‘Yes, I got the opportunity to know 
someone from the breakout rooms, we actually worked on different projects together, we were constant 
in our breakout rooms for the whole semester’, Similarly, Alexei noted: ‘I have only one friend from my 
course and I realized on the first day his name is written in [Alexei’s language] and I was like, ok, he’s 
my mate then’.  

Secondly, in relation to modes of communication, findings indicate that most participants (43.5%) 
preferred to communicate using both audio and text, while another 38.9% of participants preferred to 
communicate solely though speaking. Interview data suggests that despite flexible modes of 
communication, the extent of communication may have been limited. Ivan noted: ‘we would break out 
into these breakout rooms and nobody would say anything, nobody would write anything, we would wait 
our ten or fifteen minutes and then go back to class and nothing much would get done’.  

Thirdly, in relation to group norms, evidence suggests that most participants (67.6%) were aware of and 
conformed to one specific group behaviour within BRs, i.e. the non-use of cameras. Only a minority of 
participants (6.5%) said that they regularly used their cameras in BRs. Iliana echoed this finding stating: 
‘personally I don’t feel comfortable opening the camera if other students don’t open the camera, it’s a 
group thing’ 

Finally, within this social dimension, participants’ level of engagement within BRs is also highlighted. 
Findings suggest that while most participants generally felt motivated to engage with the tasks set for 
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them in BRs, they felt that their classmates were not as motivated. Most participants (77.8%) stated they 
typically participated in BR activities; however, a significant number of participants (38.9%) felt that their 
peers typically did not participate. On a positive note, Georgia credited BRs with helping her re-engage 
with the lesson: ‘they should do them more often because they are very fun and they are more interactive 
because I could wake up in the morning and still be tired and if the teacher says, ‘hey, breakout rooms’ 
then I would be like, ok, alright then, I am also going to talk a bit with my classmate, we are going to 
chat a bit’. For other participants, engagement in BRs started well but over time, it started to decline. 
Ivan stated: ‘and actually, we interacted and collaborated to complete the task so it was really good but 
then after a little bit it seemed to die down, nobody was engaging with the task as much’. Some 
participants were more pessimistic citing the impact of the pandemic on education and their levels of 
motivation. Iliana summed it up thus: ‘with COVID we are really unmotivated, we have been sitting at 
home for a whole year in front of a screen, it’s exhausting mentally and physically for students and, at 
some point, we all just sit here and think ‘I don’t want to do this anymore’ 

4.4 Pedagogical dimensions  
The fourth dimension refers to participants’ perceptions of the role of the instructor in setting up and 
supporting learning. In this theme, four subthemes emerge: teaching presence, supporting learning, 
organisation of groups and task types.  

Firstly, in relation to teaching presence, two-thirds of participants (66.6%) agreed that ‘the quality of the 
BR experience depends on the individual lecturer’. Indeed, the regular presence of the lecturer to 
monitor work and support learners in BRs is reflected in participants’ comments. Iliana stated: ’but I feel 
like it’s not a bad thing when a lecturer comes in once in a while to check on us and say ‘Hey, is 
everybody here?’ ‘How’s the assignment going?’ Is everything ok?’ ‘Does anybody have any technical 
issues? So it’s a good thing that the lecturer comes into the breakout room because it helps us monitor, 
it helps us stay on track and stay focused’. Aside from teaching presence, the majority of participants 
(87%) attributed individual motivation as the key feature for successful learning in BRs. One participant, 
David, highlighted the consequences of students’ lack of motivation: ‘then we understood that no one 
was checking us so the as time went on we had less and less participation’  

Secondly, in relation to supporting learning, 66.7% of participants felt the BR promoted interactivity 
during online classes, similarly, 64.8% of participants agreed that BRs allowed them to exchange ideas 
freely with their peers and almost half of participants (49%) agreed that BRs helped them understand 
the lesson better. While some participants perceived BRs as more effective in supporting learning than 
lecture-only classes, others felt the benefits were limited to socializing. As Alexei observed: ‘to be honest 
I would not say there was anything beneficial from using breakout rooms, maybe just to talk about life 
… if you are chatting with your friends, what happened yesterday, what happened a month ago, but not 
for learning’  

Thirdly, in relation to the organisation and use of BRs, most participants stated that their lecturers gave 
instructions on how to use the BR function. Most participants (84.3%) claimed that on average they used 
BRs once or twice per week. Many participants (66.7%) also claimed that the average BRs session 
lasted between 10 to 30 minutes while almost a third of participants (30.6%) said they lasted less than 
10 minutes and only a minority (2.8%) said they lasted more than 30 minutes. 

Fourthly, more than half of all participant (55.6%) considered group size to be a significant factor in the 
effectiveness of BRs and the majority of participants (93.5%) indicated that their last BR session 
comprised two to five members. Asked about their preferences for group size, Ivan stated: ‘so we were 
in groups of either 4 or 5 students in a breakout room which I think is a perfect amount, you know umm… 
I would say the perfect range is about 3-5 students’. However, a preference for pair work was also 
expressed. David noted: ‘Yes, so we had a breakout rooms with less than 6, maybe 5 or 4 people in a 
group, but in my personal experiences you would have only 2 people in that group.’ In addition, most 
participants (78,8%) stated that groups were randomly assigned by the lecturer. Whilst Iliana agreed 
with this method: ‘I feel like organizing them randomly is the best choice to do because you work with 
different people each time and you get to experience different aspects’ others felt that self-selection was 
preferable. Georgia stated: ‘they should let us choose with who to be with because I could be with 
someone who doesn’t like me or someone who has a completely opposite personality with me … but 
they should let the students choose.’  

Finally, the majority of participants (70.3%) expressed the belief that the type of task determined the 
success of the BR activity. Based on experience, participants reported that the most commonly-used 
activities were (1) discussing a question or a topic (86 responses), (2) answering questions (67 
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responses) and (3) generating and sharing ideas (61 responses), with watching a video (3 responses) 
being the least-used activity.  Over half the participants (58.3%) also believed that ‘the success of BR 
depends on the course’ which may be interpreted to mean that certain courses were more suited to BRs 
than others were. This is supported by interview data that indicates that participants believed that BRs 
were more useful when used with specific, problem-solving tasks in practical and communicative type 
classes (e.g. Computers and English) rather than abstract and more theoretical classes. Alexei 
illustrates this with the following comment: ‘Yes, there were some differences because in Programming 
there was a specific task that we had to finish – for example, write a small programme and you know 
how coding works, right? So yes, it’s kind of different for different subjects in my other classes, I had 
Maths classes and I don’t think using breakout rooms for Maths would be a smart idea’. Ivan also echoed 
this sentiment, commenting: ‘I think in English it was definitely something that worked very well .., I mean 
when we did engage it worked wonderfully because we’d have a few sentences that we would have to  
correct or find mistakes in or stuff like that’.  

4.5 Technological dimensions  
The fifth dimension refers to participants’ perceptions of the role and function of technology in BRs. 
Evidence suggests that in general, most participants (73.1%) did not experience any technical difficulties 
while using BRs. However, the one outstanding technological aspect related to the number of 
participants (67.6%) who never switched on on their cameras due to group norms (see 4.3), lack of 
necessity or obligation. Ivan explains: ‘In most of our courses, I don’t turn my camera on and nobody 
else does and nobody needs to and some of the teachers don’t or they turn the camera off during the 
lecture… I haven’t had any course that actually required me to put my camera on and I think that 
transfers and carries to the breakout room.’ Next, in relation to the functionality of BRs, participants 
added that there were occasional difficulties in accessing course materials and other resources while 
using BRs. As Ivan explained: ‘I remember that on several occasions because we had to access material 
that is on a course page or elsewhere, so I would often, or other members of the class would send the 
link in the breakout rooms because there is somebody who does not know where to find it and access 
it’. Finally, for those who did experience technical difficulties in BRs, these were related to connectivity 
issues. Participants referred to difficulties in connecting to BRs, which they attributed to their own 
devices. Georgia stated: ‘Well aside from breakout rooms kicking me out of the lessons, they were pretty 
good… it was probably my laptop, it was my fault, it requires a good laptop, I guess.’ Iliana also referred 
to the use of specific devices explaining: ‘There are always technical issues when it comes to using 
breakout rooms…some students have a hard time connecting. I know a student who couldn’t really 
connect well because they didn’t have a computer, they only had a phone and connecting to breakout 
rooms from a phone can be really complicated.’ 

5 DISCUSSION  
This study, set out to explore students’ experiences and perceptions of BRs during their synchronous 
online classes and initial findings are discussed below.  

• Emotions and affect shape students’ experiences and perceptions of BRs 
Firstly, in relation to their emotion, feelings, attitudes and beliefs, participants expressed a degree 
of ambivalence towards BRs. While acknowledging the potential for interacting with peers, 
engaging in the lesson and the positive impact on their learning, participants also expressed 
feelings of boredom, lack of motivation and social anxiety. These findings are also reflected in 
recent literature with the suggestion that BRs do not ‘magically create ‘engagement and higher 
levels of learning’ [8] and indeed, the general lack of structure in BRs can lead to feelings of 
‘awkwardness’, anxiety and boredom [9, 10]. 

• Students moral and ethical judgements shape theirs experiences and perceptions of BRs 
Findings from both the survey and the interview data reflect students’ concerns with issues of fair 
and equal treatment in BRs, especially when the lecturer was not present. These concerns ranged 
from a sense of having their views judged negatively by peers to the unequal distribution of work 
for the group task. Indeed, this latter point aligns with other studies that indicate that while some 
students like the interactivity of BRs, other students dislike all forms of group work [11]. Moreover, 
findings suggest that while participants felt that while there was a chance for lecturers to observe 
the fair distribution of group work in a physical classroom, this was not possible behind the ‘closed’ 
virtual doors of BRs.  Another related area concerned participants’ right to privacy and not wishing 
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to share personal space with unknown group members. Concerns for privacy with the non-use of 
cameras has also been noted in other studies during the COVID-19 period [12]. Additionally, the 
limited paralinguistic communication which results from the non-use of cameras in BRs has also 
been observed as a major barrier to effective interaction [13]. 

• Social connectedness between students in BRs matters  
Findings indicate that BRs have the potential to create a sense of connectedness between 
students with more than half of all participants stating that they met friends or got to know their 
classmates in BRs. Students’ sense of learning in and through the presence of others offers a 
perspective of the BRs as a CoI [5]. However, in terms of communication between students, 
findings suggest that while they could use different modes of communication in BRs (audio, video 
and text), there was a preference for audio and chat and that communication did not extend much 
beyond the task. While accessibility to different modes of communication is considered to be an 
important feature in any semiotic social space [6], the literature also suggests that effective 
interactions in BRs, emerges from specific and structured tasks [8]. Moreover, communication 
between students was also impeded by the presence of group norms. Apart from wanting to 
protect their privacy, participants also stated they did not use their cameras because no one else 
did. On a positive note, findings also highlight the opportunities BRs offered for re-engagement 
with learning. Other studies also show that when students record periods of boredom in the main 
online session, participation in BRs allow them to re-engage with the lesson and each other 
[14]. However, these findings also reveal for some students there is a general lack of motivation 
to participate in online teaching during this COVID-19 period. Indeed the mental health pressures 
associated with constant exposure to online meetings (‘zoom burnout’) and the inability to 
disconnect from work and studying are also documented in recent literature [15]. 

• Pedagogical strategies and approaches shape students’ experience and perceptions of BRs 
Findings indicate that for most participants, BRs were a typical feature of online classes and their 
expectations mostly aligned with their experiences of using BRs, involving small groups of two to 
five students for periods of 10 to 30 minutes. While many participants expressed the preference 
for selecting their own group rather than being randomly assigned to groups by their lecturers, 
this rarely occurred. The impact of group formation in BRs on student satisfaction and learning 
are just now beginning to be explored [16, 17]. Students also expressed their belief that BRs 
worked better for some courses, such as English and Computers, than for other subjects and the 
value of using BRs for teaching languages and computers is also emerging in the literature [18, 
19]. Findings also indicated a preference for practical activities with specific instructions and the 
literature also reflects learners’ preference for scripted structured-pair activities [8]. Finally, 
findings also indicate that students felt regular teaching presence was important to monitor 
participation, explain the task and offer support; however, the nature and degree of teaching 
presence in BRs is not investigated in this study and should be further explored.    
Similar to previous studies [14], this study suggests that BRs offered some participants the 
opportunity to develop their content-knowledge and student identity through peer-to-peer 
interaction. However, findings also suggest that some participants were ambivalent about the 
potential for BRs to support their learning, help them understand the lesson better and make the 
lesson more interactive and it might be that the principles and practices that promote interaction 
and active student learning in BRs [20, 21] are not well-understood by their lecturers. Indeed, lack 
of skill and tutor confidence have been identified as major barriers to the effective use of BRs [14].  

• Technological access shapes students’ experience and perceptions of BRs 
Finally, findings indicate that most participants did not experience technical difficulties. However, 
the few issues that were experienced related to students’ own devices, their own unstable internet 
connections and the functionality of the interface (e.g. not having reminders of the task, difficulties 
navigating, sharing and importing sources).  Again, the literature also reflects these challenges 
and barriers to engagement [11]. 

6 CONCLUSION 
To conclude, this study set out to investigate university students’ experiences and perceptions of BRs 
as part of their synchronous online courses during the COVID-19 crisis. Findings indicate that to varying 
degrees, students’ experiences and perceptions of breakout rooms during this period were impacted in 
five key areas: (1) emotional/affective, (2) moral/ethical, (3) social, (4) pedagogical and (5) technological. 
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These findings suggest that students’ personal feelings and attitudes towards online learning and the 
use of BRs, their sense of connectedness to their peers, their expectations of BRs in relation to the 
impact on their learning and the role and presence of the lecturer, and issues relating to technology, 
were all considered to be significant factors in how students experienced and perceived their online 
learning. 

From this ongoing study, several areas for future investigation are highlighted. The first area is the need 
to develop a multidimensional model of online learning and teaching that extends beyond a narrow 
model based on the pedagogical, content and procedural knowledge and skills. Such a model has its 
roots in humanistic learning theories [22] and highlights the importance of the affective, moral and social 
dimensions of the student experience in online learning. In relation to this multidimensional model is the 
new awareness that teaching in crises requires a refocusing of professional knowledge to support 
student identity, emotional wellbeing and resilience.  In addition, this study highlights teachers’ use and 
learners’ responses to the use of one particular digital tool, which has been designed primarily for 
professional rather than educational contexts. It is hoped that the continuing development of this 
technology along with professional training and academic research will enable teachers to develop and 
share best practices.  

In considering these initial findings, the limitations of the study should also be acknowledged.  This is 
an exploratory study based on the purposive sampling and, as such, these findings are not necessarily 
representative of the whole university population; nor may these findings be generalizable outside this 
specific context. However, in this ongoing study, preliminary findings highlight the barriers and 
challenges, as well as the opportunities of BRs for learning. It also invites teachers using BRs to consider 
the strategies and approaches they employ (e.g. group size and formation, frequency, duration, subject-
specific classes, task choice, role of cameras, strategies for motivation etc.) and their impact on student 
learning.  We hope that this study offers initial insights for educators in higher education who wish to 
use, modify and/or adapt synchronous online teaching to incorporate collaborative learning tools such 
as breakout rooms. 
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Abstract 
This article analyzes how moral education is carried out, as well as the frequency of these activities in 
the Romanian education, in the primary classes. We applied an opinion questionnaire to 160 teachers, 
and based on the research data we formulated the conclusions. 

Regarding the ways of  achieving moral education, the results show that 76.4% of the respondents 
believe that, in addition  to compulsory subjects, which are in the core curriculum, the most effective 
ones are to organize extracurricular activities with such a theme, as well as watching films or shows with 
subjects from the sphere of moral education (59.6%) and inviting people to talk to students about moral 
values (55.3%), while the organization of competitions with a moral theme is seen as less effective 
(34.2%). According to the age of the respondents, the data of our research show that 80% of young 
teachers, up to 25 years, prefer interdisciplinary lessons, in partnership with the religion teacher, while 
for the other age categories, extracurricular activities on moral education topics are more effective 
(74.5% - 88%). The level of training also generates some differences in the respondents’ preferences. 
While graduates of pedagogical high school as well as those with bachelor's or Master's degrees 
consider extracurricular activities on moral topics to be more appropriate, those who have graduated 
from post-secondary school prefer the interdisciplinary lesson with the religion teacher, and those with 
doctoral studies believe that it is better to invite some people to talk to students about moral values.  

On the other hand, we wanted to find out how frequent extracurricular moral activities are. Most teachers 
organize them once a month (37.9%), 25.5% once a semester, 16.8% - weekly, 14.9% - usually do them 
every two weeks, and the rest only once a year or not at all. It can be seen that the most primary school 
teachers who do not carry out extracurricular activities with a moral theme are those with less than 5 
years of work experience (8.3%), while at the opposite pole there are those having between 5 and 15 
years of work experience, with weekly activities (30.8% of them). Another factor that influences the 
frequency of these activities is the level of training of teachers: most who have graduated from 
pedagogical high school (66.7%) carry out activities in the sphere of moral education once a week, while 
the same percentage of post-secondary school graduates are limited to one activity per semester. Half 
of the respondents with doctoral studies, 38.5% of those with bachelor's studies and 36.6% of those 
with master's studies do these activities approximately once a month. From the perspective of the 
environment in which the respondents work (rural or urban), the data of our research show that there 
are no major differences in the frequency of moral education activities. 

Keywords: education, moral, extracurricular, frequency, primary education. 

1 INTRODUCTION 
Moral education pursues the formation of man as a moral subject, whose way of thinking and acting is 
fully consistent with social moral requirements. It directs the student towards a direction that allows him 
to form attitudes, autonomous, free conduct [1]. With the help of education, values are assimilated and 
transmitted from generation to generation, at the same time as the process of formation of the individual 
is in progress, and there is also the development of his own capacity to create and promote values [2], 
[3]. As educators, we must prepare a moral-civic world, putting children in touch with absolute values 
[4], in order to give society citizens able to decide and act correctly, cooperate, communicate, accept 
diversity, get involved in solving common problems. The association of morality with civics is natural and 
necessary, being one of the ways of regulating human coexistence [5].  

On the other hand, children and young people must be helped to understand that the status of European 
citizens also implies responsibilities such as: acceptance and respect for the values of the European 
Union, cooperation and collaboration with the countries of the world, promotion of equal opportunities, 
knowledge and respect for the values of non-European cultures. These qualities must be demonstrated 
by any citizen of the European Union, a basic component of Romanian education policy being the 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2128



 

 

European dimension. The policies and strategies that ensure quality in the Romanian national education 
system correlate with the actions and guidelines pursued at European and world level. 

The ways in which the moral development of children in Romania is ensured are multiple: the values 
transmitted through explicit subjects, such as civic education, religion, philosophy, those transmitted 
through content, at the level of school subjects [6], as well as through extracurricular activities carried 
out for this purpose. 

Research shows that each teacher influences students directly and indirectly, depending on the choice 
and use of curricular tools, in relation to the classical and modern dimensions of Education [7], [8] and 
the impact of these formative approaches becomes much more evident in adolescence [9]. In primary 
classes, the child has a rather intense affective life, emotions and moods are very expressive. It is an 
age when feelings and passions appear easily and disappear the same way, they are easily externalized 
and they have great mobility. The premises of the manifestation of such values as: conscientiousness, 
perseverance, responsibility, fairness, respect, generosity [10] are created. During this period of time, a 
process of socialization begins, of establishing the first organized social contacts, the student gets used 
to life in the class group, practices subordination of his own interests to those of the group [11]. 

Most often, at this age, children imitate natural and professional educators, doing it unconsciously, just 
out of the desire to be at the height of the grown-ups. Therefore, it is essential for their good moral 
development, to receive positive patterns, because, imitating them, they will become positive reflexes 
of behaviour. [12]. Our investigative approach considers moral training in the early years of formal 
education an essential stage in preparing future adolescents to face the challenges specific to that stage 
[13], [14].  

2 METHODOLOGY 
Starting from the idea that in the primary classes the foundations are laid, those on which, subsequently, 
the personalities of future adults will be built, we set out to find out what are the ways of achieving moral 
education in the Romanian primary education, if there is any link between the activities carried out and 
the age peculiarities or the level of training of teachers. 

Another side of the study is related to the frequency with which extracurricular activities with a moral 
theme are carried out, if this is influenced by the experience of the teachers or the environment in which 
they carry out their work.  

Our research started from the question: How is the achievement of moral education at the primary 
classes influenced by factors such as age, experience, level of training of the teachers or the 
environment in which they work (rural or urban)? We administered an opinion questionnaire to 160 
primary school teachers from all over Romania and made a series of analyses based on their answers.  

3 RESULTS 
After processing the collected data, according to the age category of the respondents, the results were 
summarized in Table 1. 

Table 1. Activities carried out in order to achieve moral education, depending on the age of the teacher. 

 activity 1 activity 2 activity 3 activity 4 activity 5 activity 6 

under 25 years old 40% 20% 60% 80% 60% 40% 
26-35 years old 80% 40% 60% 20% 60% 33,3% 

36-45 years old 75,4% 32,3% 61,5% 33,8% 53,8% 43,1% 
46-55 years old 74,5% 39,2% 45,1% 35,3% 64,7% 64,7% 

over 55 years old 88% 28% 56% 40% 64% 44% 

Respondents were placed in the following age categories: under 25 years old, between 26 and 35 years 
old, between 36 and 45 years old, between 46 and 55 years old and over 55 years old. In order to find 
out what the favourite activities for the achievement of moral education at the primary level are, in 
addition to the disciplines of the common core curriculum, the respondents were asked to choose 3 
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activities, which seem to be the most effective in this regard, out of the 6 that have been suggested: 
activity 1: developing extra-curricular activities with the theme of moral education; activity 2: the 
organization of competitions, with the theme of moral education; activity 3: inviting people who can talk 
about values; activity 4: the realization of interdisciplinary lessons with the teacher of religion; activity 5: 
watching movies/shows with topics in the field of moral education; activity 6: organizing sketches with 
moral theme, the children being the actors. 

It can be seen that young teachers, under 25 years old, show a preference for conducting 
interdisciplinary lessons with the religion teacher (80%). From our point of view, this fact could be 
attributed to the influence of promoting interdisciplinary in the Romanian education system, but also to 
the increased availability of this segment of teachers for cooperation and collaboration. The organization 
of competitions with a theme of moral education is considered by these teachers to be less effective 
(20%). 

The most appropriate activity to achieve moral education from the point of view of the teachers who are 
part of the other age categories is to carry out extracurricular activities on moral education topics 
(between 74.5% and 88%). This may be due to the fact that, the importance of the extracurricular side 
of learning has been highlighted lately, intensifying the concerns of teachers in this regard. On the 
opposite side, for the 26-35 and 46-55 age groups, there are interdisciplinary lessons with the religion 
teacher (20% and 35.3% respectively), and for those between 36 and 45 years old, as for those over 55 
years old, competitions with the theme of moral education is the least preferred choice (32.3% and 28% 
respectively). 

Another concern was to identify the relationship between the level of training of primary school teachers 
and the activities carried out in order to achieve moral education. The responses received were analyzed 
and summarized in Table 2. 

Table 2. Activities carried out in order to achieve moral education, depending on the level of training of the teacher. 

level of training activity 1 activity 2 activity 3 activity 4 activity 5 activity 6 

high school 100% 0% 66.7% 0% 66,7% 33,3% 

post secondary 66,7% 33,3% 66,7% 100% 0% 33,3% 

bachelor's degree 70,8% 28,1% 56,2% 34,4% 65,6% 52,1% 

Master's degree 85,5% 47,3% 49,1% 36,4% 52,7% 47,3% 

PhD 75% 25% 100% 25% 50% 25% 

Research data show that respondents who have graduated from the Pedagogical High School 
unanimously consider extracurricular activities on moral topics to be the best choice (100%), while none 
of them believe that the interdisciplinary lesson with the religion teacher is effective. On the other hand, 
this type of lesson is accepted by all post-secondary school graduates as the most appropriate in 
achieving moral education (100%), and watching films or shows with moral themes has not been chosen 
by any teacher in this category. In the case of those with bachelor's or Master's degrees, extracurricular 
activities with moral themes are preferred (70.8% and 85.5% respectively), while, from the perspective 
of those with doctoral studies, inviting people to talk to students about moral values is the most effective 
activity (100%). 

Another aspect pursued in the data analysis was the frequency of extracurricular activities that have as 
theme aspects of moral education and whether there is a link between this and the experience of the 
teachers, their level of training, or the environment in which they work (urban/rural). 

Thus, we have divided the experience of respondents in the following categories: less than 5 years of 
work experience, between 5 and 15 years, between 16 and 25 years and more than 25 years of work 
experience, and the frequency of the activities in those carried out once a week, once every two weeks, 
once a month or once every six months, once a year, and the lack of this kind of work, and the results 
of the analysis are shown in Table 3. 
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Table 3. Frequency of extracurricular activities with a moral theme,  
depending on the experience of the teachers. 

work experience an activity/ 
week 

an activity at 
two weeks 

an activity/ 
month 

an activity/  
semester 

an activity/ 
year 

I do not 
organize 
activities 

under 5 years 16,7% 16,7% 41,7% 16,7% 0% 8,3% 

between 5 and 
15 years 30,8% 15,4% 38,5% 11,5% 0% 3,8% 

between 16 and 
25 years 15,7% 15,7% 29,4% 35,3% 3,9% 0% 

over 25 years 12,5% 13,9% 43,1% 25% 2,8% 2,8% 

It can be seen that these activities are organized mainly once a month, regardless of the experience 
that the teaching staff has, except for teachers with 16-25 years of work experience, most of whom 
perform them once a semester (35.3%). The difference is insignificant, so we can say that the 
experience of the teachers does not suggestively influence the frequency of activities explicitly intended 
for moral education. The same category of teachers between 16 and 25 years of work experience is 
representative of the fact that no respondent has chosen the option "I do not organize activities", and 
most who have selected this option are those with the least experience, under 5 years (8.3%). 

Another aspect of our attention was the link between the level of training of teachers and the frequency 
of extracurricular activities with moral themes (Table 4). 

Table 4. Frequency of extracurricular activities with a moral theme, depending on the level of training of teachers. 

level an activity/ 
week 

an activity at 
two weeks 

an activity/ 
month 

an activity/ 
semester 

an activity/ 
year 

I do not organize 
activities 

high school 66,7% 0% 33,3% 0% 0% 0% 

post secondary 0% 0% 33,3% 66,7% 0% 0% 

bachelor's degree 18,8% 12,5% 38,5% 25% 3,1% 2,1% 

Master's degree 12,7% 20% 36,4% 25,5% 1,8% 3,6% 

PhD 0% 25% 50% 25% 0% 0% 

We can note that graduates of Pedagogical High School organize such activities very often, that is, 
weekly (66.7% of them), those who have graduated from post-secondary school carry them out once a 
semester (66.7%), and in the case of the others, most of them organize them monthly. 

If we take into account the environment in which the teachers work, we can say that there are no major 
differences in this regard in the frequency of the organization of extracurricular activities with a moral 
theme, as shown in Table 5. 

Table 5. Frequency of extracurricular activities with a moral theme, depending  
on the environment in which they are carried out (urban/rural). 

environment an activity/ 
week 

an activity at 
two weeks 

an activity/ 
month 

an activity/  
semester 

an activity/ 
year 

I do not organize 
activities 

urban 13,3% 12,2% 37,8% 31,1% 2,2% 3,3% 

rural 21,2% 18,3% 38% 18,3% 2,8% 1,4% 

4 CONCLUSIONS 
The results of the research show that the realization of moral education in primary school is one of the 
main concerns of teachers in Romania.  
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Depending on the age of the teacher, different activities are preferred: interdisciplinary ones, in 
collaboration with the religion teacher, in the case of the youngest, or extracurricular ones with a moral 
theme, carried out especially by the other age categories. 

The level of training of the teachers also determines the preference for a certain type of activity: those 
who have graduated from a post-secondary school opt for interdisciplinary lessons, while others 
(graduates of Pedagogical High School, with bachelor or master studies) consider extracurricular 
activities more effective. As for those with doctoral studies, they believe that inviting people to talk to 
students about moral values is the best choice. 

According to our research, the frequency of extracurricular activities carried out with the explicit purpose 
of forming the moral conduct and consciousness of students is not significantly influenced either by the 
experience of the teachers or by the environment in which they work. In the case of the level of training 
of teachers, it is observed that graduates of Pedagogical High School tend to carry out such activities 
more often, once a week, those who have post-secondary education only once a semester, and others 
consider it is better that activities of this type take place monthly.    
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Abstract  
Promote ESL students’ motivation to learn English is one of the most prominent academic problems. 
The absence of academic motivation can lead to feelings of frustration and discontentment and can 
encumber productivity and well-being. The goal of this study is to know how students’ motivation in 
learning English of technical students at Kazan National Research Technical University named after 
A.N.Tupolev - KAI. This study used descriptive realia using method. Realia is just another way to say 
materials that are created with native speakers in mind. ESL students don’t like doing things that are 
pointless. Mobile-Assisted Language Learning (MALL) has offered significant opportunities for learning 
English. As realia we applied mobile phones and apps in the classroom of engineering students of 2nd 
year of study. 

The research group consisted of 80 engineering students from Kazan National Research Technical 
University in Russia attending English classes (average age 19 years). The research problem was the 
assessment of a relationship between the increasing level of language and the use of a mobile 
application. The second one was to choose the best apps for developing foundational skills of language 
learning (reading, writing, speaking and listening). We have analyzed such apps as Palfish, Cambly and 
FluentU. Comparative analysis of students’ using these apps showed that 13% prefer Palfish due to its 
English video chat, 17% prefer Cambly because they can monitor their progress, 2% not to use any app 
and 68% prefer FluentU as the super motivator. 

The data was carried out by using a questionnaire of students’ motivation (an interview had five 
questions) and generalized. 

The data were processed in the percentage and descriptive explanation. The main findings described 
that the learners are entirety highly motivated. Based on this study’s findings, students actively engage 
in a learning activity for only about half the time they are scheduled to be in school. Students lack 
motivation to achieve academically because they make faulty attributions and do not recognize the 
importance of the aspects of their own motivation to achieve academically. The results of the study 
showed that students’ motivation will increase if they see that their efforts are helping them make 
progress towards a goal. 

The main findings are that the students’ perceptions on the application of wireless hand services in the 
context of learning English are very positive. The result is the positive impact – 26,7% increase in 
grammar tests attainment as compared to previous test result. The majority of the students indicated 
their willingness to become the users of such mobile phone training offered. The findings should assist 
teachers in designing the system that allows an effective methodology to learn a foreign language using 
mobile phones. This study also reveals the need of more smartphone apps designed for these goals 
which are still lacking, despite the increasing needs from the users. 

Keywords: Mobile-Assisted Language Learning, higher education, learning activity, technical students, 
learning tasks. 

1 INTRODUCTION  
Over many years there has been a significant number of research efforts aimed at solving the problem 
of students' motivation. The surveys among students were conducted using questionnaires and 
interviews [1], using, intrinsic and extrinsic types of motivation [2]. Scientific studies explored the 
relations between the environment and students’ motivation. Different environmental influences such as 
parents, peer, teachers, and general school culture can change the students’ directions [3]. 
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The results showed that students feel motivated through the specific use of technology in the classroom 
[4]. Appropriate use of mobile phones and apps can serve the regular education classroom by motivating 
students in all disciplines, such as math, social studies, and especially English [5]. 

Students are more engaged and motivated if they believe their teachers care about their academic 
success and value their job. Students appreciate teachers who make content relevant to them, which 
essentially motivate them to want to learn more about subject matter. Additionally, how teachers 
delivered the material is important to students. They emphasize the importance of variety in teacher’s 
delivery methods and this positively impacts motivation [6]. 

Our studies show that students actively engage in a learning activity for only about half the time they 
are scheduled to be in school. Students lack motivation to achieve academically because they make 
faulty attributions and do not recognize the importance of the aspects of their own motivation to achieve 
academically. The results of the study showed that students’ motivation will increase if they see that 
their efforts are helping them make progress towards a goal [7]. 

2 METHODOLOGY 
This study aims to report various sources of motivations for students. One major source of student 
motivation to achieve academically is when the content matter is delivered by the teacher using exciting 
and new methodologies. Our methodology is the use of special methods –mobile phones and apps in 
the classroom of engineering students of 2nd year of study. 

The methodological framework is comparative research. Qualitative inputs are patterned and quantified. 
We use the method of off-line discussion, where students expressed their opinions in the classroom.  

Our aim is to find out new methods of motivations and know how students’ motivation in learning English 
of technical students at Kazan National Research Technical University named after A.N.Tupolev - KAI. 
We used descriptive realia using method. Realia is just another way to say materials that are created 
with native speakers in mind. ESL students don’t like doing things that are pointless. Mobile-Assisted 
Language Learning (MALL) has offered significant opportunities for learning English. 

Engineering students of 2nd year of study applied mobile phones and apps in the classroom. The 
research group consisted of 80 engineering students from Kazan National Research Technical 
University in Russia attending English classes (average age 19 years). The research problem was the 
assessment of a relationship between the increasing level of language and the use of a mobile 
application. The second one was to choose the best apps for developing foundational skills of language 
learning (reading, writing, speaking and listening). We have analyzed such apps as Palfish, Cambly and 
FluentU. Comparative analysis of students’ using these apps showed that 13% prefer Palfish due to its 
English video chat, 17% prefer Cambly because they can monitor their progress, 2% not to use any app 
and 68% prefer FluentU as the super motivator. (Fig.1) 

 
Figure 1. Preferences in the above mentioned mobile apps usage at class among the respondents. 

We have also studied the impact of using such online programs during the classes as Kahoot, WordWall 
and JeopardyLab. According to the data we have collected, 92% of the students find these programs 
more than helpful and engaging. 5% of the respondents perceived the programs as distractors from the 
main goal of the classes which is, in their point of view, academic studies. 3% of the students could not 
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give their definite unambiguous answer on whether the programs are worth being used during the 
classes or not (Fig.2). In contrast to the apps mentioned above these programs are not for individual 
use. Teacher prepares a game in advance and displays it using an overhead projector. Students follow 
the given rules of different games, playing individually, in pairs or in groups and gaining points for each 
right answer which in its turn is considered to be a great learning and participating motivation booster. 
Thus, even those who lack motivation get engaged in the process and learn while doing plain but funny 
tasks. To our mind, motivating even the most unmotivated ones is one of the most crucial skills a teacher 
needs to have and the way it is achieved is of no importance whatsoever.  

3 RESULTS 
As for the students expressing their favors to an exact program, the results are generally the following: 
38% found the Kahoot program the most easy to use, the most engaging and the one which tests their 
knowledge in the best possible way: WordWall was popular among 32% of the respondents who 
appreciated its huge range of templates which are fun to switch between and helps to never get bored. 
The worst results were achieved by JeopardyLab (22%). At first, it sparked the students’ interest but as 
the time went by, the monotonousness of the gaming process exhausted even the most knowledgeable 
and motivated ones. Finally, 8% of the students could not choose the best one among these programs 
and stated that alternating among them is a good way of achieving great academic results and boosting 
students’ motivation to learning. (Fig.3) 

 
Figure 2. The overall students’ opinion on using the above mentioned online programs at class. 

 
Figure 3. Popularity of the above mentioned online programs usage at class among the respondents. 

The research was carried out by using a questionnaire of students’ motivation (an interview had five 
questions) and generalization. First of all, we included usage of mobile applications and online programs 
in our everyday routine of teaching students. It sparked students’ interest from the very first moment. 
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We analyzed the dynamics of students’ learning motivation before usage of the apps and online 
programs and after it – the study showed the univocal increase of motivation among the respondents. 
Finally, after one month of teaching with the help of digital materials, we held an opinion poll which 
concluded answering five questions of the questionnaire. The questions asked are as follows: 

1 Did you find the idea of using the mobile apps and online programs at English classes useful and 
entertaining? 

2 The usage of which mobile app could you describe as the most engaging and fruitful study wise? 
3 Could you explain why you have chosen this exact mobile app? What drew your attention the most? 
4 The usage of which online program could you describe as the most engaging and fruitful study wise? 
5 Could you explain why you have chosen this exact online app? What drew your attention the most? 

The data was processed in the percentage and descriptive explanation. The main findings described 
that the learners are entirety highly motivated. Based on this study’s findings, students actively engage 
in a learning activity for only about half the time they are scheduled to be in school. Students lack 
motivation to achieve academically because they make faulty attributions and do not recognize the 
importance of the aspects of their own motivation to achieve academically. The results of the study 
showed that students’ motivation will increase if they see that their efforts are helping them make 
progress towards a goal.  

4 CONCLUSIONS 
Motivation has a significant impact on students’ effort, academic success, and pleasure of learning. 
Providing choices for learners to engage with new learning and to progress through achievable 
challenges, with feedback on their progress toward their chosen goals, will make a difference in 
supporting their motivated effort throughout the school year ahead. 

Most technical students at Kazan National Research Technical University named after A.N. Tupolev - KAI 
have integrative motivation in learning English. The main findings are that the students’ perceptions on the 
application of wireless hand services in the context of learning English are very positive. The result is the 
positive impact – 26.7% increase in grammar tests attainment as compared to previous test result The 
majority of the students indicated their willingness to become the users of such mobile phone training 
offered. The findings should assist teachers in designing the system that allows an effective methodology 
to learn a foreign language using mobile phones. This study also reveals the need of more smartphone 
apps designed for these goals which are still lacking, despite the increasing needs from the users. 
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Abstract 
Currently, the increase in interest and the need for foreigners to study the Russian language is due to the 
prospects for economic, political and cultural interaction of various countries with Russia. Therefore, the 
Institute of Philology and Intercultural Communication of Kazan Federal University has been running a 
popular Master's degree program among foreigners “45.04.01 Philology: Russian as a Foreign Language” 
since 2016. MA students can work in various fields: education, linguistics, tourism, media, etc. 

This paper presents an analysis of the results of the formation of linguistic and information competence 
of foreign MA students (direction of preparation "Philology: Russian as a foreign language") who studied 
"Computer science" course. The basic approaches for managing the studying process of the course are 
Content and language integrated learning (CLIL) and blended learning. 

Monitoring of the results of the formation of the linguistic and information competence of foreign MA 
students during 2018-2020 academic years was carried out according to the results of the current and 
final control of their progress in studying the "Computer science" course. Comparative analysis of 
experimental data showed that it is formed mainly at a high level. In addition, the authors carried out 
Spearman's rank correlation analysis. It made it possible to identify a close tightness between the 
following features: x) knowledge, skills and abilities on the course; and y) the ability and willingness to 
independently acquire new knowledge and skills in studying foreign (Russian) language using IT and 
apply them in practice. Also, in the process of the experiment, authors defined the level of formation of 
the Motivation component of the linguistic and information competence of MA students using the 
methodology for diagnosing the orientation of educational motivation proposed by T.D. Dubovitskaya. 
The results showed that in the process of studying the "Computer science" course, the internal 
motivation due to the manifestation of the MA student's own activity, their direct inclusion in the learning 
process increased from 68.75% to 81.25% of the foreign MA students who took part in the experiment. 

Keywords: linguistic and information competence, MA students, Russian as a foreign language, 
“Computer science” course, motivation. 

1 INTRODUCTION  
The tendency for the internationalization of education and the increasing role of international cooperation 
in modern vocational education have led to the actualization of such a direction in the activities of 
Russian universities as the training of foreign students, including Master's programs (“Philology: Russian 
as a Foreign Language" Master's program). A feature of such training is teaching courses in a non-
native language with parallel mastery of the language of instruction, focused on a specific professional 
area, taking into account the nationally-specific experience of educational activities, in conditions of 
intensive social adaptation and intercultural interaction [1]. 

The aim of foreign MA students studying the course "Computer science" is to develop their linguistic 
and information competence (LIC). The implementation of this goal involves the introduction of new 
information technologies and the formation of an information and educational environment for the course 
for teaching both the Russian language and the academic course. Within the framework of the ongoing 
pedagogical research, we interpret the goals of teaching foreign MA students in mastering the language 
of their specialty in the process of studying the course "Computer science" as achieving a certain level 
of LIC [2]. 

At the same time, the training of MA students should be aimed at organizing the independent mastery 
of knowledge and skills by students in the process of active cognitive and practical activities, increasing 
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the activity, independence and self-organization of students. 

Obviously, in order to be ready to continue education at the university and further professional activity 
in the modern information society, foreign MA students must not only have certain knowledge, skills and 
abilities in the field of fundamental sciences, but also master the methods and practical skills of 
independent use of information technologies in professional activities and independent implementation 
of educational activities. 

2 METHODOLOGY 
During the 2018-2020 academic years, 48 foreign MA students, who train "Philology: Russian as a 
foreign language" program, had participated in the experiment in the process of studying the "Computer 
science" course. The course was taught using modern methods of Content and Language Integrated 
Learning (CLIL) and blended learning. 

CLIL describes an evolving approach to teaching and learning where subjects are taught and studied 
through the medium of a non-native language. The experience of learning subjects through the medium 
of a non-native language can be more challenging and intensive than conventional language lessons. 
Learners are exposed to a broader range of language while simultaneously gaining knowledge and skills 
in different areas of the curriculum [3]. 

Krylova E.A. noted that the main purpose of blended learning is to try to combine the benefits of 
traditional classroom and e-learning. In blended learning, traditional and e-learning, as components of 
one system, are interdependent and complementary. They represent a logical continuation of each 
other. The electronic component of blended learning intensifies the educational process through the 
systematic and continuous use of IT, which contributes to the development of the ability to consciously 
and independently carry out educational activities and manage them, as well as to activate the 
interaction (educational communication) of participants in the educational process, and create a single 
educational community. [4] 

Other researchers note that it is necessary to create special conditions and search for approaches to 
organize the process of professional training of students in e-learning [5; 6] 

The result of training for foreign MA students using the CLIL methodology, within the framework of 
blended learning, is formation and development of LIC, which is of an integrative nature. 

LIC of foreign MA students is their willingness to use a foreign (Russian) language along with their native 
language for the effective implementation of information activities using IT, contributes to the 
development of general cultural, general professional and professional competencies, which is why it is 
an integral part of their professional training [2]. 

One of the components of the LIC is a professional activity, characterized by the readiness for 
independent activity in mastering IT; the ability to independently acquire with the help of IT and apply in 
practice new knowledge and skills of working with information in the process of professional activity, to 
use methods and methods of its search, etc. The authors of the article were faced with the task of finding 
an effective way of learning in which MA students can develop professional activity and the ability to 
self-organize and self-education, taking into account the fact that the course has a practical focus 
(consists only of practical exercises and independent work). 

The most effective model of blended learning, which provides an opportunity to organize effective 
training for foreign MA students, is a flipped classroom [7]. Before the lesson, MA students 
independently study theoretical material and examples of practical assignments on the topic under 
study. In the class, MA students individually (or in small groups), under the supervision of a lecturer, 
perform tasks of a predominantly productive nature of various levels of complexity in accordance with 
the previously acquired knowledge on their own. 

The educational process based on the flipped classroom technology includes three main stages: 
independent pre-class work, in-class work and post-class work. 

At the first stage, MA students independently study theoretical material, which will be considered during 
in-class work. The tasks of the lecturer at this stage are: 

• Designing the technology flipped classroom for the “Computer science” course (preparation of 
electronic teaching aids: presentations, lecture material, training videos, Internet sources, 
textbooks from electronic library systems, etc.); 
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• Development of guidelines for MA students on the implementation of independent work; 
• Preparation of means of control of knowledge obtained by the MA students independently and in-

class work (tests on theoretical content) and skills (practical tasks, situational mini-cases, tasks 
of a more complex level, and other types of tasks). These are tests on the studied topic, tests and 
assignments for control work, as well as tests and assignments for midterm assessment on the 
course (final testing). 

Tests on the studied topic serve as a means of self-control for MA students to check independently 
studied theoretical material and practical skills. 

As a result of solving the tasks of the first stage by the lecturer, the information and educational 
environment of the "Computer science" course is formed. 

The primary semantisation of educational information independently is studied by MA students as a 
necessary step in the second stage (in-class work). This is followed by its creative comprehension with 
a dominance of productive types of foreign language speech activity, which contributes to the 
development of communicative competence - one of the main goals of teaching a foreign language at a 
university. The studied lexical and grammatical material is used in educational communication 
situations: discussion of emerging issues, organization of discussions, preparation of presentations, 
public speaking, etc. 

In this case, IT is both the goal and the means of teaching the course. In the process of studying IT and 
using them to perform practical tasks in Russian in the Russian-speaking information and educational 
environment, MA students form and develop their LIC. 

At the third stage, in the process of post-class work, with the goal of independent generalization of the 
studied material, it is a logical continuation of the in-class work and is of a creative nature: preparing 
presentations, writing essays, working on a blog, performing educational research projects, including in 
other subject areas. Such educational activities are aimed at developing MA students' reflective and 
evaluative skills. 

In the future, the consolidation of the acquired knowledge, skills and abilities of using IT and the 
acquisition of certain experience in information activities can be carried out during the registration, 
processing of the results of scientific research for the presentation of course and diploma projects. 

3 RESULTS 
Monitoring of the results of the formation and development of LIC of foreign MA students during 2018-
2020 academic years was carried out according to the results of the current and final control of their 
study progress on the "Computer science" course. A comparative analysis of the experimental data 
showed that it is formed in foreign undergraduates mainly at a high level (the average values of the 
current and final control of the progress of undergraduates from the maximum possible are in the range 
of 84-88 points in the first and third groups and 73 points in the second group). 

The authors carried out Spearman's rank correlation analysis. It made it possible to identify the tightness 
between the following features: a) knowledge, skills and abilities acquired in the process of mastering 
the course; and b) the ability and willingness to independently acquire new knowledge and skills by MA 
students in a foreign (Russian) language in the field of IT and apply them in practice. 

To calculate the Spearman’s rank coefficient, the values of features A and B were ranked. Let us explain 
that feature A is points for current control (performing practical in-class work, additional and independent 
work, tests on the topic and control works), feature B - points for final control (final testing). Spearman's 
rank correlation coefficient can take values from -1 to +1. If the correlation coefficient is positive, then 
the tightness is direct (with an increase in the values of the first feature, the values of the second feature 
increase proportionally). In the presence of a minus sign, an increase in one feature corresponds to a 
decrease in another feature. This dependence is called inversely proportional dependence. 

Since the trainees were divided into 3 groups, the results were calculated for each group separately. 

For the first group, we obtain the correlation coefficient R = 0.94, which is close to 1, which corresponds 
to a high level of tightness between the features. 

In the second group, Spearman's rank correlation coefficient is -0.299. The tightness between the 
studied features is weak. The dependence of the features is statistically insignificant (p> 0.05). In the 
third group, R = -0.73, which means that with an increase in the feature of the first attribute, the feature 
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of the second attribute decreases proportionally. This is due to the fact that in the second and third 
groups there was an insufficient level of Russian language proficiency for mastering the course in 
Russian. Additional linguistic support is needed to overcome language difficulties. At the same time, in 
the second group, the indicators of the average values of the current and final control are also at the 
average level. 

Also, in the process of experimental work, a study of the level of formation of the motivational component 
of the LIC of MA students was carried out. We used the methodology for diagnosing the orientation of 
educational motivation proposed by T.D. Dubovitskaya [8]. 

The purpose of the methodology is to study the direction and level of development of the internal 
motivation of the educational activity of MA students when they study the course. 

The methodology consists of 20 judgments and suggested answer options. Answers in the form of signs 
“+” (pluses) and  “-” (minuses) are written either on a special form or on a simple sheet of paper opposite 
the serial number of the judgment. To increase the reliability of the results, all questions are balanced 
in terms of the number of positive ("yes") and negative ("no") answers: on each scale they correspond 
to an equal number of items on the questionnaire. Research can be conducted anonymously, collectively 
and individually. 

Traditional answer options ("yes", "no"), due to their categorical nature, often cause difficulties for 
students when choosing one or another answer. In the questionnaire, T.D. Dubovitskaya offers a wider 
range of possible answers: “true”, “perhaps true”, “perhaps not true”, “incorrect”. Students need to 
express their attitude to the study of the course "Computer science" by putting their answer in front of 
the number of the statement and using the following designations for this: 

- true (+ +); 
- probably true (+); 
- probably wrong (-); 
- incorrect (- -). 

Answering questions require from MA students being critical of himself, assess their negative personal 
qualities. For this reason, the survey will be anonymous. This increases the chances of obtaining 
objective and reliable results. 

The determination of the results is carried out in accordance with the keys given in table 1. 

Table 1. Keys to the results. 

Answer Numbers of judgments 

«Yes» (true, probably true) 1, 2, 5, 6, 8, 11, 12, 14, 17, 19 

«No» (probably wrong; incorrect) 3, 4, 7, 9, 10, 13, 15, 16, 18, 20 

One point is awarded for each match with the key. The higher the total score, the higher the indicator of 
intrinsic motivation for studying this course (that is, due to the manifestation of the student's own activity, 
his direct inclusion in the learning process). With low total scores, extrinsic motivation dominates (i.e., 
aimed not at gaining knowledge, but at getting a good grade, scholarship, praise from parents, etc.). 

The result obtained in the data processing of answers of the subject is deciphered as follows: 

- 0-10 points - external motivation; 
- 11-20 points - intrinsic motivation. 
- To determine the level of intrinsic motivation, the following normative boundaries can also be used: 
- 0-5 points - low level of intrinsic motivation; 
- 6-14 points - average level of intrinsic motivation; 
- 15-20 points - high level of internal motivation. 

Content of judgments: 
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1 Studying the course "Computer science" will give me the opportunity to learn a lot of important 
things for myself, to show my abilities. 

2 The course "Computer science" is interesting to me, and I want to know as much as possible 
about this course. 

3 In studying the course "Computer science", the knowledge that I receive during in-class work will 
be enough for me. 

4 Tasks for this course are not interesting to me, I do them, because the lecturer requires it. 
5 The difficulties that arise during the study of this course make it even more exciting for me. 
6 When studying this course, in addition to textbooks and recommended literature, I will 

independently read additional literature. 
7 I think that difficult theoretical questions on this course could not have been studied. 
8 I would like to learn how to work in a text editor, make charts in spreadsheets and create 

presentations for a report. 
9 During in-class work, I often have such a state when "I do not want to learn at all." 
10 I actively work and complete assignments only under the supervision of a teacher. 
11 I try to complete tasks for this course on my own, I do not like it when they prompt and help me. 
12 I am more attracted to tasks that do not require stress and in the success of which I am confident 

than difficult tasks in which surprises are possible. 
13 If I make a mistake while completing a task, then more often I get lost and despair than I quickly 

pull myself together and try to fix the situation. 
14 I believe that all knowledge in the course "Computer science" is valuable and, if possible, you 

need to know as much as possible on this subject. 
15 Assessment in this subject is more important to me than knowledge. 
16 If I do not prepare well for the in-class work, then I will not be particularly upset and will not worry. 
17 My interests and hobbies in my free time are related to Computer science. 
18 Computer science is not clear to me, and I will have to force myself to complete educational tasks. 
19 If, due to illness (or other reasons), I miss classes, then it upsets me. 
20 If it were possible, then I would exclude the course "Computer science" from the curriculum. 

The results showed that in the process of studying the "Computer science" course, the internal 
motivation due to the manifestation of the MA student's own activity, his direct inclusion in the learning 
process increased from 68.75% to 81.25% of the MA students who took part in the experiment. 

4 CONCLUSIONS 
The linguistic and information competence of foreign MA students studying Russian as a foreign 
language is their willingness to use a foreign (Russian) language along with their native language for 
the effective implementation of information activities using IT, contributes to the development of general 
cultural, general professional and professional competencies, which is why it is integral component of 
their professional training. 

Linguistic and information competence should become, according to the authors, one of the professional 
competencies of foreign MA students who train in the “Philology: Russian as a Foreign Language” 
program. 

The study substantiates the main approaches to teaching the course "Computer science" and the 
effective formation of LIC of foreign MA students studying Russian as a foreign language - content and 
language integrated learning and the technology flipped classroom as one of the models of blended 
learning. There are three main stages of the educational process of the course "Computer science", 
implemented using the technology flipped classroom: independent pre-class work, in-class work and 
post-class work. 

Experimental work carried out at IPIC KFU, statistical processing and correlation analysis of the results 
obtained make it possible to make sure of the sufficient effectiveness of the developed information and 
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educational environment for the "Computer science" course, implemented on the basis of content and 
language integrated learning and the flipped classroom technology. Also, the authors of the article 
identified the need for additional linguistic support for MA students to overcome the arising language 
difficulties within the information and educational environment. 

ACKNOWLEDGEMENTS  
This paper has been supported by the Kazan Federal University Strategic Academic Leadership 
Program. 

REFERENCES  
[1] V.I. Kuz'minov, S.V. Shmeleva, “Osobennosti prepodavaniya matematiki i informatiki inostrannym 

studentam na predvuzovskom etape obucheniya,” Informatization of education – 2008: Integration 
of information and pedagogical technologies, 2008. Retrieved from URL: 
https://elib.bsu.by/handle/123456789/36615. 

[2] M. Lukoyanova, N. Batrova, K. Grigorieva, E. Chugunova, “Linguistic and information competence 
of foreign MA students studying Russian as a foreign language: structure and content,” 15th annual 
International Technology, Education and Development Conference, pp.3417-pp.3423, 2021.  

[3] TKT: Content and Language Integrated Learning (CLIL) Teaching Knowledge Test/ Handbook for 
teachers: Cambridge, 2019. Retrieved from URL: 
https://www.cambridgeenglish.org/Images/22191-tkt-clil-handbook.pdf. 

[4] E.A. Krylova, “Ispol'zovanie tekhnologii flipped classroom pri obuchenii inostrannomu yazyku 
studentov neyazykovyh vuzov,” Izvestiya VGPU, no.7, Issue 140, pp.45-pp.49, 2019. Retrieved 
from URL: https://cyberleninka.ru/article/n/ispolzovanie-tehnologii-flipped-classroom-pri-obuchenii-
inostrannomu-yazyku-studentov-neyazykovyh-vuzov. 

[5] L.L. Salekhova, K.S. Grigorieva and T.A. Zinnurov, “Using LMS Moodle in Teaching CLIL: A Case 
Study,” 12th International Conference on Developments in eSystems Engineering (DeSE), pp.393-
pp.395, 2019. Retrieved from URL: https://kpfu.ru/staff_files/F115850501/DESE_2019.pdf. 

[6] I. Salpykova, R. Akhmadullina, N. Valiakhmetova, “The organizational and pedagogical support of 
the preparatory process of the students in an e-learning,” 10th International Conference on 
Education and New Learning Technologies (EDULEARN), pp.2322-pp.2328, 2018. 

[7] J. Bergmann, A. Sams. Flip Your Classroom: Reach Every Student in Every Class Every Day. 
International Society for Technology in Education, 2012. Retrieved from URL: 
https://www.rcboe.org/cms/lib/GA01903614/Centricity/Domain/15451/Flip_Your_Classroom.pdf. 

[8] T.D. Dubovickaya, “Metodika diagnostiki napravlennosti uchebnoj motivacii,” Psihologicheskaya 
nauka i obrazovanie, no.2., S. 42-45, 2002. 

2143



 

 

STUDENTS’ PERCEPTION OF BLENDED ONLINE LEARNING 
DESIGN BASED COLLABORATIVE LEARNING MODEL AND ITS 

IMPACT ON LEARNING OUTCOMES 

Dewi Padmo, Siti Julaeha, Kartono 
Universitas Terbuka (INDONESIA)  

Abstract 
Collaborative learning is an important learning strategy applied to both face-to-face and distance 
education to build collaboration skills of students. Although collaborative activities in online learning are 
more complex, with a proper instructional design it would work well. One way to maximize the use of 
online collaborative learning is by implementing a combination of asynchronous and synchronous online 
learning which allows for better interaction and communication amongst students and between students 
and tutors. The research on collaborative learning models based on a combination of asynchronous and 
synchronous online learning called Blended Online Learning Design based Collaborative Learning 
Model (BOLD-CLM) aimed to analyze the role of the model (i) to analyze student perceptions in 
developing cooperation, improving communication, and satisfaction; and (ii) to analyze the effect of the 
model on student learning outcomes. This quasi-experimental research included an experimental group 
and a control group in the online tutorial for the Marketing Management Course in Universitas Terbuka 
Indonesia.  A questionnaire using a Likert scale from strongly agree to strongly disagree is distributed 
to respondents to extract information related to the role and perceptions of respondents towards the 
BOLD-CLM. Respondents' perceptions of the BOLD-CLM in the aspects of communication and 
teamwork and student satisfaction showed positive results. The results of the Mann-Whitney test 
showed that the score of the assignments between students who took the tutorial with the BOLD-CLM 
(Experiment Group) and students who took online tutorials with standard online learning (Control Group) 
differed significantly (.000). It can be concluded that collaborative learning in the BOLD-CLM has a 
significant effect on students' abilities in achieving learning competencies. The results of the Mann-
Whitney test showed that the final scores of the courses between students who took the tutorial with the 
BOLD-CLM (Experiment Group) and students who took the tutorial with standard online learning 
(Control Group) differed significantly (.026). Thus, it can be concluded that BOLD-CLM has a significant 
effect on the learning outcome.  

Keywords: blended online learning design, asynchronous online learning, synchronous online learning. 

1 INTRODUCTION  
Collaborative learning is an important learning strategy applied to both face-to-face and distance 
education to build collaboration skills of students and student’s higher order thinking abilities. However, 
the characteristics of collaborative learning in face-to-face and distance learning are different. 
Collaborative activities in face-to-face meeting seem to be easier than remotely using online 
communication. Although collaborative activities in online learning are more complex, collaboration skills 
in online learning can be applied to create knowledge, discover, and explore an innovation, and look for 
concepts needed to solve problems (Harasim, 2012). Designing collaborative learning in distance 
education using online learning requires certain efforts and strategies. The Universitas Terbuka 
Indonesia as a distance education university, has been utilizing asynchronous online tutorials since 
2004, but has not integrated them with collaborative learning models. Online collaborative learning 
requires its own design, both in terms of material preparation and designing collaborative group 
discussion forums, and general discussions for the whole class.  

Based on R&D research related to collaborative learning on asynchronous online tutorials at the 
Universitas Terbuka, respondents stated that collaborative assignments are useful including being able 
to share ideas and experiences among group members (Padmo, Sastro, & Budiastra, 2020). Although 
asynchronous online collaborative learning provides positive value for students, there are also 
obstacles. From the aspect of using technology in online learning, Disbrow (2008) mentioned that in 
asynchronous online learning, the interactions in discussion forums that occur are not spontaneous. In 
doing online collaborative assignments, students found difficulty in communicating with others by only 
using asynchronous communication (Padmo et al., 2020).  With the development of technology and 
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communication today, synchronous online learning is possible (Schullo, 2005). This is consistent with 
research conducted by Cogburn and Levinson (2003) regarding the use of virtual seminars that support 
asynchronous discussion, which shows that most students (54%) prefer more synchronous interactions.  

Larramendy-Joerns & Leinhardt (2006) argues that integrating synchronous communication in online 
learning is highly recommended. Synchronous communication in online learning also greatly supports 
the constructivism learning process which is known to be more student oriented (Bangert, 2010). The 
combination of synchronous and asynchronous online learning allows for good interaction and 
communication amongst students and between students and tutors. Demsey and Van Eck (2012) 
suggest that online learning can be done synchronously or asynchronously or a combination of both, 
which allows students to interact through a Learning Management System (LMS). Several other 
research results also show that communication in synchronous online learning through web 
conferencing allows direct communication, which is better at accommodating spontaneity and 
interaction (Martin & Parker, 2014). 

Based on several studies, online learning that combines synchronous and asynchronous 
communication known as Blended Online Learning Design (BOLD) has potential in helping the online 
learning process become more effective. The use of BOLD can accommodate three essential learning 
activities, namely individual, team, and group activities (Power & St-Jacques, 2014). It is further argued 
that compared to face-to-face learning, with online learning and blended learning, students and lecturers 
get higher satisfaction from the application of BOLD in terms of the quality of the synchronous 
components.   

According to Power & St-Jacques (2014), online learning that implements BOLD webinars includes three 
important types of learning activities, namely: Individual, Team, and Group (group). Individual and team 
activities are conducted prior to the webinar, while group activities are carried out during the webinar. 
With individual activities, students are assigned to read and take notes and produce three products, 
namely questions, reflection on results, and critique. The results are then posted on an online forum. In 
team activities, students in each team discuss individual work results and produce two or three team 
products. The team's results are posted on an online forum. Communication within the team can be 
carried out through various media depending on the student, to complete the assigned task. Group 
activities include presenting team results, receiving comments from other teams, and receiving 
comments from lecturers, for example, clarifying certain aspects, explaining differences, and or 
conveying learning resources for the next reading. Collaborative learning design by applying BOLD can 
of course be done in various ways based on needs. 

Based on the results of research on collaborative online learning using asynchronous and synchronous 
online learning, this research study is aimed to explore on how the postgraduate students at Universitas 
Terbuka Indonesia perceive the use of blended online learning design based on collaborative learning 
model (BOLD-CLM) and its impact on learning outcomes. 

2 METHODOLOGY 
This research is a quasi-experimental research with a sample of all online tutorial classes in the 
Marketing Management course in second semester of 2020 in Universitas Terbuka, consisting of six 
classes. Of the six Online Tutorial classes, three classes have become the experimental group and three 
classes, the control group. The Blended Online Learning Design based collaborative learning model 
(BOLD-CLM) is applied to three experimental classes, namely EKMO5206.01, EKMO5206.02, and 
EKMO5206.05. Meanwhile, the other three classes, EKMO5206.03, EKMO5206.04, and EKMO5206.06 
are the control group that takes online learning without adopting the BOLD-based collaborative learning 
model. The total number of student samples in this study are 66 students in the experimental group, and 
71 students in the control group. 

The research procedure in the experimental group was carried out in accordance with the 
implementation stages of the BOLD-CLM. The group assignment for the experimental group was a 
project related to marketing management. Each Team has an assignment with the same content and 
scope. However, each team has followed a different case. The company chosen as the project for each 
team has a proper and complete website from various types of businesses, such as fashion, 
food/beverage, cosmetics, furniture, and shoes. Group assignments are designed to be carried out by 
each team in three stages, namely Task 1, Task 2, and Task 3.  

In conducting the research, the formation of student groups was carried out before the tutorial class had 
started. In the experimental group, each class was divided into 5 teams, and each team was assigned 
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to work on a specific project according to the learning design. To work on collaborative assignments, 
the experimental group was given a team discussion facility in the form of an asynchronous online 
discussion forum. The discussion forum for each team was held in Session 4 (Task 1), Session 7 (Task 
2), and Session 10 (Task 3/Group Report), labeled by a specific team name.  

In the experimental group, apart from the collaborative tasks, they were also required to attend 
synchronous online meetings which were held 4 (four) times during the tutorial sessions, namely in 
Session 3, Session 6, Session 9, and Session 12 using the Microsoft TEAMS application.  

In the control group, the students used a standard online learning model which provided asynchronous 
online learning facilities which included individual assignments and general discussions for all students. 
The assignments given to the experimental group and the control group were the same in terms of 
content and scope. The difference was in the way the students did their assignments. For students in 
the experimental group, the assignment was done collaboratively as a team, while in the control group 
the task was done individually.  

The questionnaire used a Likert scale to measure respondents' perceptions in developing cooperation 
and improving student communication as well as measuring student’s perceptions in implementing the 
BOLD-CLM. A Likert scale was used with strongly agree, agree, not believe, disagree, and strongly 
disagree. In addition, data collection was also carried out through focus group discussions (FGD) using 
semi-structured interview guidelines. 

After the implementation of the BOLD-CLM, students/participants from the experimental group were 
asked to fill out an online questionnaire to obtain information related to their perceptions and satisfaction 
of the model. In addition, qualitative data were obtained through observation and focus group 
discussions. Focus group discussions with the participants in the experimental group was carried out by 
synchronous online meeting using the TEAMS application. Meanwhile, the discussion scores, the 
assignment scores, and the final grade scores from the experimental group and the control group were 
obtained from the documentation of learning outcomes assessment. To see whether there was a 
significant difference between the experimental group and the control group in terms of discussion 
scores, assignment scores, and final course scores, the Mann-Whitney test, which is a non-parametric 
test for comparison of two data groups, was used. 

3 RESULTS 

3.1 Student’s Perception of Blended Online Learning Design Based 
Collaborative Learning Model  

3.1.1 Student’s Perception on Synchronous Online Tutorial  
The study results on the student’s perceptions on the role of the BOLD-CLM in terms of the used of 
synchronous meeting are showed in the following Table 1. 

Table 1. Students’ perception on the role of BOLD-CLM in terms of synchronous meeting 

Questions Strongly 
Agree Agree Not 

Sure Disagree Strongly 
Disagree Total 

Synchronous meeting helps the learning process. 43.10% 44.83% 6.90% 1.72% 3.45% 100% 
Group Task Presentations are more appropriate at 
the synchronous meeting  22.41% 55.17% 12.07% 6.90% 3.45% 100% 

Tutors motivate you to study at synchronous 
meetings. 39.66% 50.00% 6.90% 0.00% 3.45% 100% 

The interaction between tutors and students took 
place smoothly at the synchronous meeting  31.03% 51.72% 12.07% 3.45% 1.72% 100% 

Synchronous meeting needs to be continued 
every semester  32.76% 44.83% 17.24% 1.72% 3.45% 100% 

Enjoy following synchronous meeting 36.21% 44.83% 15.52% 1.72% 1.72% 100% 
Synchronous meeting activities are useful in 
helping you understand course material 31.03% 53.45% 12.07% 1.72% 1.72% 100% 
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Respondents' perceptions related to the use of synchronous meetings showed that most respondents 
agreed and strongly agreed with the use of synchronous online meetings as part of online tutorials. This 
suggests that synchronous online is a potential learning model used for UT Post-Graduate programs. 
This is consistent with research conducted by Cogburn and Levinson (2003) regarding the use of virtual 
seminars that support asynchronous discussion, which shows that most students (54%) prefer more 
synchronous interactions. This is in line with the study conducted by Murphy, Rodríguez-Manzanares 
and Barbour (2011) that emphasized the purpose of using synchronous online tutorials is to provide 
opportunities for learners to socialize and interact with tutors or other learners. 

It is further argued that the synchronous online learning environment is considered positive because of 
the interactions among students and interactions between students and tutors. Interaction with tutors 
take place during the question-and-answer sessions and when tutors provide real examples and other 
activities such as discussions, case studies, and information. The results of this study also strengthen 
the study conducted by Martin and Parker (2014) that synchronous online learning, via web 
conferencing, allows direct communication and is considered better in accommodating spontaneous 
interactions.  

3.1.2 Benefits, Constraints, and Preferences on Frequency, Learning activity of Synchronous 
Sessions  

Regarding the benefits of attending the synchronous online tutorial sessions, the data shows that 83% 
of respondents stated that they could communicate with tutors, 69% stated that they could meet 
classmates, 69% stated that they could have discussions, 67% of respondents stated that they had new 
insights, and 47% felt motivated (see Fig.1). The data is also supported by the results of the FGD where 
the respondent stated several advantages in following synchronous online tutorials, such as having 
more interest in discussing and doing assignments with other students, having more interest in the 
learning process, and getting more familiar and closer to the tutor/lecturer. 

 
Figure 1. Benefits of synchronous online tutorials 

These results in line with several other research which show that the communication in synchronous 
online learning through web conferencing allows direct communication, which is better at 
accommodating spontaneity and interaction (Martin & Parker, 2014). Tolu (2010) also argues that higher 
interaction is possible through synchronous communication in online communities which was initially 
used for more asynchronous communication. The data in Fig. 1 is also supported by the results of the 
FGD where the respondent stated several advantages of synchronous online tutorials, such as having 
more interest in discussing and doing assignments with other students, having more interest in the 
learning process, and getting more familiar and closer to the tutor/lecturer. 

In terms of constraints in attending the synchronous online tutorial sessions were quite varied. The data 
shows that 67% of respondents felt that they had problems with Internet connection, 57% had time 
constraints with following synchronous Online Tutorials, 14% of respondents experienced problems with 
getting permission from work, 7% experienced technological problems, and 5% experienced problems 
with computers (see Fig. 2). In the FGD, another obstacle emerged in attending the synchronous online 
tutorial, with costs involved in accessing Internet connection. 
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Figure 2. Constraints in attending the synchronous online tutorials 

Regarding the number of synchronous online meetings that should be held for each course, the data 
shows that most respondents (45%) stated that synchronous meetings were held 4 (four) times per 
course per semester, while 28% stated 6 (six) times per course per semester. But interestingly, there 
were also 7% of respondents who stated that there was no need for synchronous online tutorials (tutorial 
webinars, aka Tuweb). This shows that there are differences in respondents' opinions regarding 
synchronous use of online tutorials. 

 
Figure 3. Frequency of Synchronous Online Tutorials  

Based on FGD participants agreed that 4 out of 12 online sessions in each semester seems to be 
appropriate to be delivered by synchronous online meeting considering UT’s students are mostly 
working people. This result confirmed the study conducted by Murphy, Rodríguez-Manzanares and 
Barbour (2011) that teaching synchronously may be difficult to be applied in distance education since 
the students may have completely different timetables. However, the participants of FDG mentioned 
that the synchronous meetings able to fulfill their need to interact with fellow students and tutors.  

Regarding the type of activities carried out at synchronous online tutorial, Fig. 4 shows 31% of 
respondents prefer tutor’s presentation, 28% with students’ presentation, 24% with discussion, and 10% 
with question and answer between tutors and students. 

  
Figure 4. Learning activities in synchronous online tutorials 
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These results indicate that the item, “presentation of material” from tutors during synchronous online 
meetings is still dominant.  

3.1.3 Students’ Perception on Collaborative Learning  
The collaboration carried out by students in the online tutorial process begins when each team in the 
experimental group is asked to discuss targets and work mechanisms for discussing and completing 
tutorial assignments. The study results on the student’s perceptions on the role of the BOLD-CLM in 
terms of the used of collaborative learning are showed in the following Table 2. 

Table 2. Students’ perception of collaborative learning of the BOLD-CLM  

Questions Strongly 
Agree Agree Not Sure Disagree Strongly 

Disagree Total  

Team discusses the target and mechanism 
of teamwork 29.31% 53.45% 10.34% 5.17% 1.72% 100% 

Team has a strategy in doing teamwork. 31.03% 53.45% 10.34% 3.45% 1.72% 100% 
Communication between Team members 
runs well during the Task 24.14% 50.00% 20.69% 3.45% 1.72% 100% 

Team members are free to express their 
opinions 37.93% 51.72% 8.62% 0.00% 1.72% 100% 

Team members do their part assignments 
with pleasure 27.59% 46.55% 22.41% 1.72% 1.72% 100% 

Team members give opinions to achieve 
quality teamwork 31.03% 53.45% 13.79% 0.00% 1.72% 100% 

Team Decisions are joint decisions 44.83% 46.55% 6.90% 0.00% 1.72% 100% 
The team able to maintain the smooth 
work. 24.14% 55.17% 17.24% 1.72% 1.72% 100% 

Each Team member makes the best 
contribution in Group Assignments. 32.76% 41.38% 18.97% 3.45% 3.45% 100% 

I am satisfied with the teamwork and 
project results. 36.21% 48.28% 12.07% 0.00% 3.45% 100% 

Respondents' perceptions related to the use of collaborative learning as part of BOLD-CLM showed that 
most of respondents agreed and strongly agreed with the aspects of collaborative learning activities 
which include discussion of target and teamwork mechanism, team strategy, team communication, team 
assignments, share opinions, joint decisions, maintain teamwork, team contribution, and satisfaction. 
This suggests that team collaboration supported by synchronous online is a potential learning model 
used for UT Post-Graduate programs. These results aligned with the study conducted by Tracey (2015) 
that the team members can carry out tasks in the form of collaborative processes through the 
presentation of ideas, discussion, refining them, and come to a consensus.  

3.2 The Influence of the Blended Online Learning Design Based Collaborative 
Learning Model on Learning Outcomes 

Learning outcomes in this study refer to: (1) students’ ability to express opinions in discussion forums, 
(2) students’ ability to achieve learning competencies through course assignments, and (3) the final 
score which is the discussion process and student competency assessment combined. The 
Kolmogorov-Smirnov test was carried out to test the fulfillment of the population distribution 
assumptions, comparing the two groups, namely the group with the BOLD-CLM (experimental group) 
and the group using the standard model of online tutorial (control group). Table 3 shows the results of 
these tests. 
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Table 3. Results of testing the population distribution of the experiment group and the control group 

One-Sample Kolmogorov-Smirnov Test 
Group Discussion Assignments Final score 

Experiment N 66 66 66 
Normal Parametersa,b Mean 71.0132 88.6717 65.6409 

Std. Deviation 14.04335 9.06968 7.66772 
Test Statistic .116 .212 .100 
Asymp. Sig. (2-tailed) .028c .000c .097c 

Control N 71 71 71 
Normal Parametersa,b Mean 71.3077 80.1172 61.4517 

Std. Deviation 12.99592 10.91252 8.43098 
Test Statistic .145 .211 .162 
Asymp. Sig. (2-tailed) .001c .000c .000c 

a. Test distribution is Normal. 
b. Calculated from data. 
c. Lilliefors Significance Correction. 

Based on Table 3, it can be concluded that only data from the final score in the experimental group 
fulfills normal distribution. Meanwhile, data from the other groups were not normally distributed. Thus, 
the comparison test of discussion scores, assignment scores, and tutorial final scores between students 
in the BOLD-CLM and students in the standard online learning was performed using the Mann-Whitney 
test which is one of the non-parametric tests for the comparison of the two. 

The results of the Mann-Whitney test conducted by comparing the discussion scores, the assignments 
score, and the final score between students who took the tutorial with the BOLD-CLM (Experiment 
Group) and students who took online tutorials with standard online learning (Control Group) were as 
Table 4.  

Tabel 4. Mann-Whitney test results on discussion score, assignments score, and  final score  
between the experiment group and the control group 

Null Hypothesis Test Sig. Decision 
The distribution of DISCUSSION SCORE is the same across 
categories of GROUP 

Independent-Samples 
Mann-Whitney U Test 

.448 Retain the null 
hypothesis 

The distribution of ASSIGNMENTS SCORE is the same across 
categories of GROUP 

Independent-Samples 
Mann-Whitney U Test 

.000 Reject the null 
hypothesis 

The distribution of FINAL SCORE is the same across categories 
of GROUP 

Independent-Samples 
Mann-Whitney U Test 

.026 Reject the null 
hypothesis 

Asymptotic significances are displayed. The significance level is .05 

The test results in Table 4 show that the discussion scores between students who took tutorials with the 
BOLD-CLM (Experiment Group) and students who took online tutorials with standard online learning 
(Control Group), were not significantly different. Thus, it can be concluded that BOLD-CLM has not been 
able to have a significant effect on students' ability to express opinions in discussion forums.  

Meanwhile the test results show that the score of the assignments between students who took the 
tutorial with the BOLD-CLM (Experiment Group) and students who took online tutorials with standard 
online learning (Control Group) differed significantly (.000). Thus, it can be concluded that collaborative 
learning in the BOLD-CLM has a significant effect on students' abilities in achieving learning 
competencies. The test results on the final scores of the courses between students who took the tutorial 
with the BOLD-CLM (Experiment Group) and students who took the tutorial with standard online learning 
(Control Group) differed significantly (.026). It can be concluded that BOLD-CLM has a significant effect 
on the final grades in students’ courses. The study shows that BOLD-CLM has a significant effect on 
the learning outcome as study conducted by Lister (2014) on 17 research results related to online 
learning. Lister concluded that the collaborative aspect is an important aspect in designing online 
learning. The design of collaborative learning models in online learning that considers the principles of 
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instructional design is expected to provide an optimal learning process and provide opportunities for 
distance education students to have higher interactions with other students and with tutors. Thus, it is 
important to incorporate the collaborative learning into online learning design that would be able to 
promote a better learning process. 

4 CONCLUSIONS 
The Blended Online Learning Design Based Collaborative Learning is a new learning model 
implemented through "research and development" activities. Several research results can be used as a 
reference and further development of this model. The main thing to consider is that this model can help 
the students’ learning process. Some of this study results show that this model is relevant and useful 
during synchronous online meetings. The most visible synchronous online meeting frequency is four 
meetings per subject per semester. It is the right amount considering the need for flexibility involving 
distance learning students. Meanwhile, learning strategies in synchronous online meetings can vary, 
which include presentation by tutors/lecturers, presentation of assignments by students, or discussion 
activities. Therefore, BOLD-CLM also provides opportunities for students to communicate with tutors, 
meet classmates, discuss, and gain new insights. 

In terms of online collaboration learning, there are several things that need to be considered to 
accommodate team collaboration in working on assignments, such as providing directions or guidelines 
at the beginning of the learning activities. There are several important things that should be included in 
the guidelines: strategies for doing assignments, communication between members, freedom to express 
opinions; enjoy working in group, maintain smooth working; provide opinions to achieve quality work 
results; joint decisions; make the best contribution; and use communication media to facilitate group 
communication.  

The study results related to the effect of the BOLD-CLM on the learning outcomes need to be considered 
in further utilizing this model. The significant difference in assignment scores and final grade scores 
between the students who use this model and the students who do not use this model shows that the 
BOLD-CLM has a relevant impact on the learning process and the achievement of learning outcomes. 
This has a positive value in improving the quality of online learning which has become a trend in the 
learning environment as well as become a tool in training students to do an assignment which involves 
a higher order thinking. 
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Abstract 
Career management skills are getting increased attention as vital for contemporary (and future) 
employment; different strategies are suggested to ensure their development in education and labor 
market sectors – including offerings of stand-alone courses and extra-curricular activities (Sultana, 
2012). Elective course Career Management was designed with the intention to develop career 
management skills not only in students, but also in the vulnerable community members – by means of 
service-learning, an innovative pedagogical approach with promising results regarding students’ 
academic, personal, social and citizenship outcomes (Conway et al., 2009). Service-learning (S-L) is “a 
course-based, credit-bearing educational experience in which students: (a) participate in an organized 
service activity that meets identified community needs and (b) reflect on the service activity in such a 
way as to gain further understanding of course content, a broader appreciation of the discipline, and an 
enhanced sense of civic responsibility” (Bringle and Hatcher, 1995, p. 112). This work aims to investigate 
the effectiveness of the course in the development of not only generic and specific skills relevant for the 
labor market, but also civic responsibility and general self-efficacy in graduate students. 

A total of 24 students filled in questionnaire at the beginning and at the end of the course. In both 
measurements, participants provided anonymous self-assessment of preparedness for entering the 
labor market; development level of particular knowledge, skills and virtues; civic responsibility; and 
general self-efficacy – therefore t-test for dependent samples were used for the data analysis. Results 
revealed statistically significant improvement in sense of preparedness for the labor market (t (23) = 
4.84; p < 0.01; d = 0.99), knowledge, skills and virtues (t (22) = 2.91; p < 0.01; d = 0.61), civic 
responsibility (t (23) = 3.83; p < 0.01; d = 0.78) and general self-efficacy (t (23) = 2.35; p < 0.05; d = 
0.48) after the S-L experience.      

The findings of the present study suggest that the implementation of S-L in the career management 
course not only provides the development of career management skills in students, but also provides 
the development of civic responsibility in students about to enter the labor market. Universities that 
aspire to make better connections with their community should consider implementing the S-L 
methodology within their programs to increase their outreach and fulfil the third mission of the University. 

Keywords: service-learning, career-management, civic responsibility, self-efficacy, labor market, 
employability. 

1 INTRODUCTION  
The modern labor market is characterized by rapid organizational change, increased labor mobility, 
demands for flexibility of work behavior, and an increased degree of work uncertainty [1]. Job security 
has been replaced by the concept of employability [2], and advancement within the same organization 
has been replaced by frequent job changes that no longer take place within a single industry or 
profession [3], [4]. In addition, people are more likely to experience job loss and unemployment, so their 
well-being depends largely on job search skills [5]. Finally, simple professional identities are replaced 
by complex career identities, such as Protean career [6] that involve frequent career transitions. 
Literature in the area emphasizes the role of individuals in shaping their own careers, and mastering 
career management skills becomes part of educational programs and psychosocial interventions [7]. 
Investing in helping more citizens master their career management skills benefits individuals by 
increasing their employability and well-being, and benefits society through a more efficient workforce 
and increased employment rates for different segments of the working population.  

Higher education has recognized the need for career management skills and uses a variety of strategies, 
e.g., stand-alone courses, curriculum infusion, extracurricular activities - to ensure their development 
[8]. In Croatia, the latter is becoming more and more accessible to students due to the establishment of 
counselling and career development offices/centers within different higher education institutions and 
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beyond [9], but the former is still rather underdeveloped. To fill this gap, an elective course Career 
Management was designed and offered to graduate students aiming to promote, develop and practice 
career management skills for all the parties included in the course. The theoretical basis of the course 
were modern theories of career development [10], [11], psychological theories of unemployment [12], 
job search models based on the process of self-regulation [13], and models of complex career identities 
[14]. The key concepts were career adaptability [15], [16] and employability [17], and the target 
competencies were career self-concept, career plan development, self-presentation skills, job search 
skills, and networking. In addition to these competencies in career management, the aim of the course 
was to develop the skills needed to apply psychosocial interventions. 

Though usually in the focus, the role of university is not only education (and research), but also 
engagement with the community and contribution to different domains of the society [18]. However, this 
so called “third mission” remains on the margin of European academic interest [19]. Nevertheless, efforts 
of implementing service within the curricula can be found within the recent European context [20] – 
highlighting Service-Learning (S-L) as an innovative pedagogical approach effective in bridging the gap 
between the service and learning [21]. Bringle and Hatcher [22] define it as “a course-based, credit-
bearing educational experience in which students: (a) participate in an organized service activity that 
meets identified community needs and (b) reflect on the service activity in such a way as to gain further 
understanding of course content, a broader appreciation of the discipline, and an enhanced sense of 
civic responsibility” (p. 112). Since Croatian students are generally interested in participating in service-
learning [23], [24], Career Management was designed as an S-L course with the intention to develop 
career management skills not only in students, but also in the vulnerable community members. Learning 
outcomes were defined at an advanced level of application of career management skills in personal 
development and training, and counselling of the long-term unemployed, often members of socially 
vulnerable groups, such as the lower-income individuals, members of Roma ethnicity, people with 
disabilities, asylum seekers, etc.  

Eyler et. al. [25] reported on the effects of S-L in several domains: faculty (satisfaction with learning 
quality, commitment to research, increased integration of S-L), colleges and university (institutional 
commitment, availability of S-L programs, retention, community relations) communities (satisfaction with 
student participation, useful service in communities, university relations) and student (personal 
development, cognition and behavior, learning quality, career development and relationship with the 
higher education institution). On top of displaying promising results regarding students’ academic and 
personal outcomes, S-L was also found to contribute to students’ social and citizenship outcomes [26]. 
Results of meta-analysis support those findings and reveal five areas related to S-L impact: attitudes 
toward self, attitudes toward school and learning, civic engagement, social skills, and academic 
performance [27]. Though benefits of service-learning could be studied from different perspectives, we 
decided to focus only on the students’ perspective. Therefore, this work aims to investigate the 
effectiveness of the course in the development of not only generic and specific skills relevant for the 
labor market, but also civic responsibility and general self-efficacy in graduate students. More 
specifically, we wanted to investigate: 

1 Did experience with an S-L course effect students’ sense of preparedness for the labor market? 
We expected students would feel more prepared for the labor market upon completion of S-L 
course.   

2 Did experience with an S-L course effect students’ general self-efficacy? We expected students’ 
general self-efficacy would improve after attending the S-L course. 

3 Did experience with an S-L course effect the development of knowledge, skills and virtues in 
students? We expected students would perceive improvement in knowledge, skills and virtues 
related to the S-L experience.      

4 Did experience with an S-L course effect students’ civic responsibility? We expected students 
would display higher level of civic responsibility related to the completion of the S-L course.      

5 Did experience with an S-L course effect students’ motivation for participation in S-L projects? 
We expected students’ motivation for S-L projects would improve during S-L course.   

6 Did experience with an S-L course effect students’ interest in volunteering? We expected 
students’ interest in volunteering would improve during S-L course.   

7 Did experience with an S-L course effect students’ satisfaction with higher education institution? 
We expected students’ satisfaction with higher education institution would improve upon 
completion of S-L experience.      
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2 METHODOLOGY 
The development and piloting of an elective graduate-level S-L course Career Management was 
organized as a part of the project granted by European Social Fund (ESF) and co-financed by the 
Government Office for Cooperation with NGOs of the Republic of Croatia, aiming to support partnerships 
between civil society organizations (CSO) and higher education institutions (HEI) for the implementation 
of sustainable service-learning programs [28], with Faculty of Humanities and Social Sciences, 
University of Zagreb as an HEI representative and Institute for the Labor Market Development as an 
CSO representative and project’s lead partner. As part of the project, the HEI was obliged to develop 
and pilot two elective courses with emphasis on implementing S-L as an education method [29], while 
the CSO representatives enabled the students to practice their skills with vulnerable community 
members belonging to marginalized groups on the labor market, under the supervision and mentorship 
of a professional counsellor. Though the project itself included implementation of two S-L courses and 
several different types of activities that included CSOs, this paper will focus only on the S-L course 
Career Management and career counselling S-L activities related to the students enrolled in that course.  

The course consisted of lectures, classroom practicums, field practicums and individual teacher-student 
consultations. The goal of the course was to teach the students career management skills, as well as 
theoretical knowledge about employability, effects of unemployment, characteristics of the labor market, 
etc. The aim of the field practicums was to provide the students with an opportunity to apply what they 
learned on the course, and to practice and develop their career management skills. Simultaneously, the 
students provided service to the local community by transferring those skills to the community members 
that are marginalized on the labor market and could utilize those skills to increase their employability 
and manage their future careers. The course was organized into three overlapping stages. The first 
stage consisted of introductory lectures at the HEI that included an overview of course structure, 
information about the ESF project, explanation of the S-L pedagogical approach and its practical 
implications within the course, as well as introductory knowledge about unemployment, employability, 
career skills, etc. The second stage included a two-day education targeting course students, with 
teachers and CSO experts as additional participants. This stage included deepening students’ 
knowledge about S-L, developing specific career management skills that were going to be used during 
S-L activities (e.g., channels for searching available jobs), and the specifics of working with marginalized 
groups, as well as practicing and simulating the S-L activities students would perform in the field under 
the supervision of career counselling experts. The third stage included ongoing lectures and classroom 
practicums in order to further develop students’ career management knowledge and skills, along with 
simultaneous fieldwork with marginalized members of the community by performing career counselling 
as an S-L activity.  

The course also included supervised group work arranged for students to exchange knowledge and to 
facilitate reflection on their individual and collective experiences. This was conducted in a classroom 
setting and had the characteristics of both supervision and support group, moderated by the course 
instructor specialized in S-L. Furthermore, students were provided with the opportunity for individual 
consultations with the course instructor responsible for S-L, organized to ameliorate student preparation 
for the fieldwork, to facilitate student reflection on aspects of their experience not suitable for the 
supervised group work, and to provide support to students that require additional efforts to master 
specific career management skills. The students were required to complete at least 10 hours of service 
with vulnerable community members (additional hours were encouraged, but not credited as a part of 
the course) and to actively participate in weekly supervised group sessions, along with two mandatory 
45-minute individual consultations (with possible additional consultations upon student’s request). The 
students were also required to write a semi-structured journal that served as a report of their S-L 
activities and as a framework for their reflection on S-L activities.  

2.1 Procedure 
Data presented within this paper was gathered as a part of the evaluation process of the entire ESF 
project. Although evaluation survey included students, teachers and CSO experts that participated in S-
L activities during the entire project, only the part of evaluation related to the student perspective of 
Career Management S-L course will be in the focus of this paper. Data was collected via online 
questionnaire during the winter semester of the academic year 2018/2019 and 2019/2020. The 
questionnaire was implemented at two time points – the first time at the beginning of the course, and 
the second time at the end of the course. Due to the fact that some students did not have previous 
knowledge or experience with S-L, the first application of the questionnaire occurred after the 
introductory lectures and two-day education stage. This was done to ensure that the participants, i.e., 
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the students are properly informed about the course characteristics, S-L in general, and S-L activities 
that would be performed in the field. The second application of the questionnaire occurred upon the 
completion of the coursework, but before HEI examination period – to prevent possible effect of students’ 
grades on their evaluations of the project. To avoid the effect of socially desirable behavior, both 
applications of the questionnaire were organized anonymously – using the codes produced by 
participants in order to match the pre-S-L version to the post-S-L version of each participant.  

2.2 Instruments 
The questionnaire used for data collection consisted of two parts – first one related to the participant in 
general (socio-demographics, employments status, motivation for S-L, etc.), and the second one related 
to the variables expected to change between two measurements. The latter included various self-
assessment instruments that covered a wide range of constructs related to possible S-L outcomes. The 
sense of preparedness for the labor market was measured by a three-item subscale constructed by the 
authors of the present paper (examining preparedness for working on projects, working with beneficiaries, 
and entering the labor market). In the second measurement those three items were followed by another 
three – explicitly asking how much the S-L course contributed to current (final) sense of preparedness 
related to each item. Both preparedness for the labor market subscale and S-L contribution to 
preparedness for the labor market subscale included assessment on a 5-point scale (ranging from 1 – not 
at all, to 5 – completely), with higher total average score indicating greater sense of preparedness for the 
labor market and contribution of S-L to this sense of preparedness. The general self-efficacy was 
measured by a 10-item Generalized Self-Efficacy Scale [30]; participants assessed the level in which each 
statement related to them using a 4-point scale (ranging from 1 – not at all true, to 4 – exactly true) and 
higher total score on a scale from 10 to 40 indicate higher perceived general self-efficacy.  

Students’ self-assessed level of specific knowledge, skills and virtues was measured by a 17-item scale 
(related to possible S-L outcomes reported in the literature, e.g., teamwork, problem-solving, 
communication skills, tolerance) constructed by the authors of the present paper; participants assessed 
the level of development for each item using a 5-point scale (ranging from 1 – not at all to 5 – greatly). 
Higher total average score indicates greater development level of specific knowledge, skills and virtues. 
The civic responsibility was measured by a 24-item Civic Responsibility Survey [31]; participants 
expressed the level of their (dis)agreement with each item using a 6-point scale (ranging from 1 – 
strongly disagree to 6 – strongly agree). Higher total score on a scale from 24 to 144 indicate higher 
levels of civic responsibility. Additionally, students’ motivation for participation in S-L projects and 
interest in volunteering were both measured by a single-item (constructed by the authors of the present 
paper). The former was assessed on a 3-point scale (ranging from 1 – low to 3 – high), and the latter 
using a 5-point scale (ranging from 1 – not at all to 5 – greatly). And finally, students’ satisfaction with 
HEI was measured by a 4-item subscale constructed by the authors of the present paper (related to 
encouraging active learning and in-depth understanding of the content, helping others, combining theory 
with practice, preparation for the future career); students reported their satisfaction using a 5-point scale 
(ranging from 1 – unsatisfied to 5 – extremely satisfied).      

2.3 Participants 
A total of 35 students enrolled the course and participated in S-L activities. However, data gathered 
before and after their S-L experience could be matched via codes for only 24 of them (86% females; 
ages between 21 and 27, i.e., M = 23.18; SD = 1.57). All participants but one (studying 
sociology/ethnology and cultural anthropology) were psychology students, 43% of them enrolled in the 
first year (and others enrolled in the second - and the final) of graduate study. All students but two 
reported to have some kind of working experience while studying. 

3 RESULTS & DISCUSSION 
Data was analyzed using the IBM SPSS Statistics 25 software. Since each student participated in two 
sequential measurements, and because t-test is rather robust in case of equal group sizes, t-tests for 
small dependent samples were used to provide answers related to the research questions. 

3.1 Academic and personal outcomes  
Related to the students’ sense of preparedness for the labor market, in line with our expectations, data 
analysis revealed significant improvement (t (23) = 4.84; p < 0.01) after the S-L course (M = 3.65; SD = 
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0.37), when compared with the sense of preparedness assessed prior to the S-L experience (M = 2.74; 
SD = 0.77). Considering the age and the study level of the students included in S-L course, average 
assessment before the S-L course indicated students did not feel ready to face the labor market (which 
will, for some of them, occur rather quickly); therefore S-L seems to have a potential to be an effective 
intervention provided by the HEI to support the students before graduation. It is worth mentioning that 
the observed effect of the S-L course is in fact large (d = 0.99), and additional data analysis (Fig. 1) 
suggests that the obtained improvement is really due to the S-L course rather than some other 
concurrent student experience. Having this in mind, despite limitations related to the design of the study 
(i.e., no control group), we are quite confident in the conclusion that student experience with the S-L 
course Career Management enables students to feel more prepared for the real-life situations in their 
future careers.  

 
Figure 1. Percentage of students assessing the extent to which participation in the S-L course contributed to 

their sense of preparedness for working on projects, working with beneficiaries, and entering the labor market 

The same beneficial effect of the S-L experience (t (23) = 2.35; p < 0.05) is observed when comparing 
general self-efficacy before (M = 31.96; SD = 4.28) and after the S-L course (M = 33.46; SD = 4.19), 
though this effect appears to be rather small (d = 0.48). This finding is in line with several studies [32], 
[33], [34] indicating enhancement in self-efficacy due to S-L experience, but it should be noted that 
general self-efficacy could also be influenced by characteristics of the course activities [34] and 
individual S-L experience (degree of success or failure) [35] making S-L intervention vary in possible 
outcomes concerning this concept. Since changes in specific self-efficacy are more likely to be targeted 
and obtained by specific intervention (e.g., implementation of a course using innovative methodology) 
than changes in general self-efficacy, present finding indicates interventional potential of the S-L course 
to produce stable and global positive changes within students, preparing them not only for the labor 
market, but also for different real-life challenges.      

Comparison of the level of knowledge, skills and virtues before (M = 3.54; SD = 0.52) and after the S-L 
course (M = 3.87; SD = 0.57) also indicates that students perceive improvement in academic and 
personal development related to the S-L experience (t (22) = 2.91; p < 0.01; d = 0.61). When regarded 
on the item-level, students perceived statistically significant improvement in combining theory and 
practice, acquired knowledge about local community and available resources, communication and 
presentation skills, problem prediction and analysis, problem-solving and tolerance – all of which are 
relevant for career management. However, no such improvement was perceived related to teamwork, 
leadership, intercultural and interethnic understanding, critical thinking, sensitivity and openness to 
diversity, conflict resolution, expressing personal opinion, active listening and understanding of others, 
ability to cope with emotions (personal and other people’s), recognizing personal strengths and 
weaknesses, fears and limitations of personal abilities. It should be noted that the absence of change in 
some variables is not unexpected, e.g., intercultural and interethnic understanding might not improve 
due to S-L if there is no overall contact with different culture or ethnicity within the S-L experiences 
(which relates to S-L course experience described in this paper). However, one would expect an 
improvement in critical thinking and teamwork – since they are the key elements of the S-L approach, 
along with an improvement in sensitivity and openness to diversity, active listening and understanding 
of others and recognizing personal strengths and weaknesses, fears and limitations of personal abilities 
– due to the project goals, S-L activities and the type of beneficiaries that students interacted with. 
Although this finding might suggest the need for some modifications of the S-L activities within the course 
that would enhance certain outcomes expected due to the implication of the S-L method and/or course 
content, one should be mindful when drawing conclusions based solely on students’ self-assessments. 
In this case, further research related to the development of specific knowledge, skills and virtues due to 
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S-L course is suggested, narrowing the scope to several key variables explored more thoroughly with 
standardized measures and more objective approach.     

3.2 Civic outcomes  
As expected, the level of civic responsibility before the S-L course (M = 89.58; SD = 17.04) significantly 
differed from the level of civic responsibility after the S-L course (M = 96.46; SD = 16.25), indicating 
medium ameliorating effect of S-L experience on civic responsibility (t (23) = 3.83; p < 0.01; d = 0.78). 
This finding is in line with previous studies [26], [27] and provides a support for further implementation 
and institutionalization of S-L in HEI that would allow more active engagement of students and scholars 
within the community and form sustainable and equal partnership between HEIs and CSOs. However, 
when asked about their motivation for participating in S-L projects before (M = 2.63; SD = 0.49) and 
after the S-L course (M = 2.71; SD = 0.46), no statistically significant effect was observed (t (23) = 0.81; 
p > 0.05). It is possible that finding is a result of small-range scale and relatively high assessments within 
the first (and the second) measurement, combined with the reality that for some of them the end of the 
semester means graduation and entering the labor market, therefore S-L courses (or any courses) are 
not perceived as a realistic option in their immediate future. The same result was obtained related to 
students’ interest in volunteering (t (23) = 1.16; p > 0.05), indicating no statistically significant difference 
between interest in volunteering before (M = 3.88; SD = 0.79) and after S-L experience (M = 4.13; SD 
= 0.99). This finding could also be the result of the students’ age and study level, since they are about 
to enter the labor market in a short period of time, and they perceive all their time and energy should be 
focuses on job-related issues. This is also supported by the fact that most of students enrolled in the S-
L course had a job during their studies, leaving them with limited capacity for other job- and study-
unrelated activities.     

3.3 HEI outcomes  
Though students’ satisfaction with HEI (Table 1) appears to improve during the semester, this difference 
was not proven to be statistically significant (t (23) = 1.91; p = 0.07) when satisfaction with HEI was 
considered as a subscale composite. However, since obtained t-test was very close to being statistically 
significant, we decided to repeat the analysis on the item level which revealed significant improvement 
in students’ satisfaction with HEI related to combining theory and practice (t (22) = 2.78; p < 0.05; d = 
0.58) after the S-L experience. Other elements of satisfaction with HEI functions – encouraging active 
learning and in-depth understanding of the content, preparation for the future career, and possibilities to 
provide service to others – remained unaffected by the S-L experience. Average satisfaction level 
indicates that students who are about to finish their studies and enter the labor market in the near future 
are generally not that satisfied with what HEI provides them related to its educational and civic mission. 
Observed findings are in line with national data [36] suggesting the need for strategic planning and 
continuous monitoring of students’ progress, but are also indicating the potential od S-L as a tool for 
improving the perception of HEI.      

Table 1. Students’ satisfaction with different functions of HEI 

 Before S-L 
M (SD) 

After S-L 
M (SD) 

combining theory and practice 1.91 (0.79) 2.43 (1.12) 

active learning and in-depth understanding 2.70 (0.88) 2.52 (0.85) 

preparation for the future career 2.22 (0.74) 2.61 (1.16) 

provide service to others 2.35 (1.15) 2.52 (1.20) 

satisfaction with HEI 2.29 (0.69) 2.52 (0.94) 

4 CONCLUSIONS 
The findings of the present study suggest that the implementation of S-L in the career management 
course not only provides the development of career management skills, enables students to be more 
prepared for the labor market, and improve their general self-efficacy, but also provides the development 
of civic responsibility in students about to enter the labor market, therefore indirectly affecting future 
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wellbeing of the entire community. Universities that aspire to make better connections with their 
community should consider implementing the S-L methodology within their study programs to increase 
their outreach and fulfil the third mission of the University. 
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Abstract 
The training of the future specialist in Physiotherapy requires constant updating, above all, in alternative 
proposals aimed at guaranteeing the best results with a population increasingly in need of novelties in 
the face of such rapid changes in today's society. Given this, from the innovation group of the Faculty 
of Physiotherapy of the University of Valencia, which has been developing a multitude of Teaching 
Innovation Projects from the Music Therapy classroom, they wanted to offer the possibility of proposing 
alternative resources from and with music as main positive transformation tool for working with older 
people (UV-SFPIE_RMD18-839813). For this, a group of this group was counted on, which was 
supervised in the classroom by the teachers specialized in Physiotherapy, as well as in Music Therapy 
and Body Expression, who had to review the suitability of the proposals made by the students for said 
group of old people. At the end of each group proposal the students, teachers and patients wrote down 
their impressions in this regard, attending to a series of questions posed in a questionnaire; in addition, 
the students themselves evaluated the actions of their classmates, in order to guarantee the greatest 
possible amount of information about the proposed proposals. This made it possible to guarantee that 
not only a change in the professional performance of the specialist in Physiotherapy was being made 
possible, but that their training was being taken care of from the undergraduate studies. The need to 
attend to the training process of the specialist, to promote changes to improve the quality of their training 
and, therefore, of their future professional performance, is a field that is not usually investigated too 
much, although it is absolutely necessary to discover and tackle possible deficiencies that may have a 
negative impact on the specialist in Physiotherapy. 

Keywords: Physiotherapy, Music Therapy, Innovation, Seniors.  

1 INTRODUCTION 
Physiotherapist training is often characterized by focusing on learning their more specific techniques 
and tools. However, there are many practical experiences that present certain uses or that have 
indicated the usefulness of the musical element, specifically, the use of accompaniment songs [1, 2]. 
But then, at what point are students trained to use music as another tool that can become part of their 
specific techniques? This is where the subject of "Music Therapy" came on the scene, offered by the 
Faculty of Physiotherapy of the University of Valencia, the only one of all the Spanish public universities 
that has offered this type of training for several years [3]. 

There have been many Teaching Innovation Projects (PID) related to musical training during the initial 
training of the physiotherapist, which have been developed at the University of Valencia. But, a revision 
was necessary to bring a purely pedagogical conception closer, such as the relevance of each of the 
agents involved in the training-intervention, which would guarantee the correct assimilation and 
application of music in Physiotherapy. As a result of this, the PID "Musical practices in the 
physiotherapeutic rehabilitation of the elderly: from the university classroom to the elderly centre" (UV-
SFPIE_RMD18-839813) was obtained. With this PID it was intended to continue the line of the previous 
ones, who had worked the musicalized movement (from a Dalcrozian perspective) and the vocal 
technique. 
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2 METHODOLOGY 

2.1 Objectives 
At a general level, it was intended to analyse and evaluate the musical therapeutic proposals from the 
musical movement and the basic vocal technique with real patients, teachers and students, to be able 
to verify the need for the musical training proposed from the Physiotherapy Degree studies. 

At a specific level, it was pursued: 

1 Understand rhythm as a direct expression of the human body, based on the physical capacity to 
respond to musical auditory stimuli. 

2 Encourage body control through the work of musical rhythm as a way of channelling energy. 
3 Discover the motor rehabilitation function of the musical rhythm and favouring of the corporal 

dissociation and the neuromotor independence. 
4 Discover the rehabilitation function of the vocal technique applied to specific physiotherapeutic 

techniques. 
5 Promote muscle control by practicing diaphragmatic breathing from vocal technique exercises. 

2.2 Participants 
The student body of the "Music Therapy" subject consisted of 56 students. There were 5 older people 
who participated and the faculty of the Faculty of Physiotherapy involved was 2, in addition to the 
professor of said subject who was attached to the Faculty of Teaching. 

2.3 Temporalization 
This PID was framed within the 35 hours allocated to classroom work. Each work session lasted three 
hours, which were divided into a month of work focused on the musicalized movement, another month 
for the adapted vocal technique and a third moment dedicated to the reflective practice of the students' 
proposals between the teachers and participating older people. 

2.4 Didactic and research methodology 
Each group of students, made up of 5-6 people, had to explain their activity so that it was carried out by 
the five older people who acted as patients. Once each practical proposal was completed, teachers, 
students and patients filled out a questionnaire. After the interventions of each group, a discussion group 
was organized to give some feedback to the students by the teachers and the group of patients; 
However, the students also had to participate by contributing their reflections on the different proposals 
developed by their classmates. 

In the classroom, the prior preparation of the students for the subsequent realization of their proposals, 
was organized in two moments: 

1 Exercises of corporal awareness in the line of Dalcrozian Rhythmic: natural elements or sound 
gestures, rhythmic-corporal questions-answers, corporal expressiveness ... 

2 Exercises to control the devices involved in singing to perceive the voice as an instrument with 
rehabilitating potential. The piano and the recorder as working instruments. 

The questions of the final discussion group were not closed, trying to favour a more fluid dialogue. So, 
we started with a simple initial question: how was the experience? From there, taking into account the 
comments made by the different parties, other questions arose such as: has the music been pleasant 
for you? Did the music bother you in any activity? Did it facilitate the proposed treatment? 

Regarding the questions that students and teachers had to answer: 

1 Musical elements that have been incorporated: pulse, rhythm, accent, time signature, melody, 
harmony, tempo (speed), others. (Here they had to indicate those elements that they considered 
had been used in the activity). 

2 Music as stimulating / encouraging of: relaxation, movement, it is not clear. (They also had to 
choose the one they considered most appropriate). 
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3 Degree of coherence between Music-Activity-Objectives: nothing, little, a lot, NS / NC. (They had 
to mark only one answer). 

4 Adaptation of the music to the age of the patients: not at all, a little, a lot, DK / NC. (They had to 
mark only one answer). 

5 Music has favoured the achievement of the objectives: no, partially, yes, DK / NA. (They had to 
mark only one answer). 

For their part, the patients had to indicate a single response to each of the questions asked in the 
questionnaire, all of them the same (1. Strongly disagree, 2. Disagree, 3. Indifferent, 4. Agree, 5. Very 
strongly agreement, 6. NS / NC): 

1 Music has encouraged me to move as I have been proposed. 
2 The musical auditory stimulus has distracted me from the physiotherapeutic goal. 
3 The selected music seemed appropriate to me. 
4 The music matched the physiotherapeutic goals. 
5 The musical element has contributed to creating a pleasant therapeutic work environment. 

2.5 Process evaluation 
Questionnaires were used for students, teachers and patients. Also, the information collected in the field 
diaries of each teacher was checked and the final discussion group was analysed. 

3 RESULTS 
We can speak of three differentiated blocks of results: of the students, of the teaching staff and of the 
patients. 

3.1 Teachers 
The teachers insisted on the need to create activities that really adapt to the patient's bodily possibilities 
and in which the musical element does not hinder movements. In other words, they proposed simple 
movement activities, which could be facilitated by pieces that did not create moments of tension, but 
quite the opposite. 

They pointed out that the proposed activities could be very ambitious for the profiles available in the 
classroom. Given this, the selection of the repertoire would not always be adjusted to create a calm 
environment for the development of the proposed exercises. This is always a handicap for any session 
that has signs of effectiveness and, therefore, much emphasis was placed on the students. 

Regarding the answers given in the questionnaire of the first activity, which we are going to take as a 
representative sample of the six developed by the students, very diverse information was collected. This 
diversity of responses was due to the different training of each teacher: two of them had musical training 
(one of them also physiotherapeutic) and another was a specialist in Physiotherapy. Thus, Table 1 
collects the impressions of the field diary compared to the activity of the first group: 

Table 1. Field diary entries regarding the activity of the first group. 

 About musical 
elements 

On physiotherapeutic 
elements Other comments 

Teacher 1  
(music therapist) 

Tempo, accentuation, 
body rhythms 

Balance Nice selection 

Teacher 2 
(physiotherapist) 

Rhythm Varied movements 
favoured by music 

Clear explanation 
Uncontrol 

Teacher 3 
(physiotherapist-
musician) 

Choice of song 
shouldn't be free 
Rhythm, compass 

Movements favoured by 
music 

Clear explanation 
Little adequacy of physiotherapeutic 
objectives-musical activity 
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3.2 Students 
In the final discussion group, the students showed deep reflection derived from reasoned observation 
of the experiences proposed by their classmates. In some of these comments, they pointed out the 
positive aspects of the experience and how they increased their awareness of the possibilities of music: 
it was no longer going to be perceived as a relaxing element that could just be played in the background; 
since they understood that certain rhythmic and melodic structures could be more attractive to develop 
proposals for manual-digital movements. 

The analysis and comment of their proposals by their peers, led them to understand music-
physiotherapeutic activities as facilitators of awareness of the respiratory process, body position and the 
impact of rhythm on development and motor facilitation. 

Another important fact that was pointed out to them by the patients, although not so much by their own 
colleagues, was the adequacy of the musical selection. The students tended to start from their musical 
tastes and not to adapt them to those of the patient. 

3.3 Older participants 
In the discussion group, they pointed out the need to maintain a certain composure and education, since 
the group of students was very noisy and it was difficult to maintain a certain order. There was a lot of 
quantitative data obtained from each of the six proposals developed in the classroom, but we are going 
to stay with those of the activity of group one, since, except for one of the musical pieces selected by a 
group, the remaining ones supposed responses as positive as those presented in Figure 1: 

 
Figure 1. Responses of the elderly to the first proposal. 

In these responses, taking into account the fact that the incorporated musical element was a tambourine 
that marked specific rhythms and, at other times, the tempo (speed of the interpretation), they have 
shown the beneficialness of this incorporation. However, as noted above, not all their responses to 
musical incorporation were the same: let us point out what was obtained with Group 3 (Figure 2), which 
was too complex an activity and with a piece of music that did not transmit the same to them as the 
student body pretended (“Bohemian Rapsody”). 
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Figure 2. Responses of the elderly to the third proposal. 

The students needed this feedback from the patient, but from their training space and under the 
supervision of the corresponding teachers. Only in this way could a job of empathy be achieved, of 
knowing how to understand what the patient needs, modifying the traditional view that only the specialist 
in Health Sciences knows what is best for them. 

4 CONCLUSIONS 
At this point, the experience can be considered to have led to three important conclusions. These would 
correspond to what was experienced by each of the agents involved in the training process framed in 
the PID developed: 

1 Teachers: it can be affirmed that they delved into the most favourable musical elements of 
movement and its possibilities of incorporation into physiotherapeutic practice. 

2 Students: they came to understand what is necessary to have the opinion of the patient to give a 
better response to their needs. Also, they became aware of how important it is to select the music 
that best suits the needs of the patient and the specific physiotherapeutic therapy. 

3 Older people: beyond the enriching of the experience, they insisted on the positive impact of the 
use of music to reduce the perception of pain during and after the session. 
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THE CREATION OF AUDIOVISUAL CONTENT ON MUSICALIZED 
MOVEMENT IN TERMS OF DIVERSITY AND INCLUSION 
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Universidad de Valencia (SPAIN) 

Abstract 
Motor education from and with musical expression in the Early Childhood Education stage plays an 
important role for the psychosocial and psychomotor development of students. However, for all this to 
take place in the Infantile classrooms, it is necessary to train future teachers from a critical attitude about 
the role that these didactics play in university classrooms from interdisciplinary perspectives. Due to the 
state of alarm caused by COVID-19, contents such as psychomotor education have seen their presence 
diminished due to the risk of contagion and the impossibility of attending the classroom, in many cases. 
This led the COS Research Group to propose a Teaching Innovation Project (UV-SFPIE_PID-1353027) 
focused on the generation of teaching materials to serve students, guaranteeing the inclusion of diversity 
at the same time. The different resulting materials were viewed by Early Childhood Education students 
and commented on by the teachers of that stage. It was possible to verify the suitability of the pictograms 
used when it came to the work of corporal expression aimed at improving the capacity for empathy and 
socio-affectivity; but, not so much the effectiveness of the same before the work of the Basic Motor 
Skills, considering that the use of the Zepeto application was much more attractive for the work of the 
same than the use of moving pictograms. All this made it possible to prepare audiovisual materials, 
beyond attractive to students, perfectly applicable both for digitized educational contexts in pandemic 
situations and for standardized educational contexts. 

Keywords: Movement, Music, Innovation, Diversity, Inclusion. 

1 INTRODUCTION 
Educating from the musical expression for the acquisition and development of Basic Motor Skills can 
become a challenge for Early Childhood Education teachers. However, it will be feasible as long as it is 
formed from the university classrooms attending to the needs of the school classroom. This translates 
into a necessary training based on the development of a critical attitude towards the more specific (and 
artistic) didactics and on guaranteeing a necessary interrelation between the various subjects that make 
up the undergraduate curriculum. 

This experience, although with its own results during the 2020-2021 academic year, is the result of the path 
initiated by four previous Teaching Innovation Projects, which were incorporating different subjects from the 
Master's Degree in Early Childhood Education, advocating for inter and multidisciplinary work, endorsed by 
previous research [1, 2]; as well as they also had the necessary presence of active teachers in different 
schools of Infant and Primary Education in the province of Valencia (Valencian Community, Spain). 

It was the situation caused by the COVID-19 pandemic that led to a reorientation of the general line of 
the Teaching Innovation Project (PID) presented here. That is, since it was not possible to go to the 
centers to develop the didactic proposals of the students in training, given that the students of the 
schools themselves were not attending under normal conditions and had spent a confined period, they 
opted for the preparation of audiovisual materials that could guarantee the work of motor skills. The aim 
was to guarantee that the teaching staff would overcome the difficult challenge of continuing to develop 
the curriculum for students from 3 to 6 years old, achieving a certain normality thanks to technological 
tools that did not detract from the procedures and organizations traditionally associated with the 
musicalized movement. 

The main objective of this PID focused on evaluating the implementation of integrative proposals for 
psychomotor skills with musical and plastic elements, through the creation of audiovisual content from 
new technologies; ensuring that these respond to the demands of active teachers and students. 
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2 METHODOLOGY 

2.1 Objectives 
The general objective was focused on analysing and evaluating the development of integrative 
proposals from audiovisual content, in order to guarantee greater psychomotor development in the Early 
Childhood classroom, based on the interaction of Early Childhood Education teachers, university 
teachers and students in training. initial. 

At a specific level, it was intended: 

1 Describe how to use new technologies to create audiovisual content of musical movement. 
2 Encourage exchange between active teachers and future teachers from multi and interdisciplinary 

training spaces aimed at creating audiovisual content. 
3 Analyse and evaluate the presence of new technologies in the creation of musicalized motor skills 

audiovisual materials. 

2.2 Subjects involved and participating students 
It was developed in three third-year subjects and one second-year subject of the Master's Degree in 
Early Childhood Education at the University of Valencia (Spain), specifically: "Didactics of Physical 
Education in Early Childhood Education", "Musical Processes in Education Infantile "and Didactics of 
Plastic and Visual Education of Infant Education". There were a total of 50 students for each of the four 
groups involved. 

2.3 Methodological-didactic planning 
It was structured in five moments. Table 1 makes each one explicit: 

Table 1. PID schedule. 

Moments Activity Participants 
One Meeting to identify the theoretical 

perspectives for the practical foundation 
Teachers of the different 
subjects involved 

Two Meeting to know the use of the corners and 
their centers of interest 

University and school 
teaching staff 

Three Systematic observation process agreement 
for EI classrooms 

University teachers and 
students 

Four Visits to educational centers to analyse and 
reflect on the use of the corners 
Specification of the experience in a story 

Teachers of both stages 
and university students 

Five Joint evaluation of the experience Teachers of both stages 
and university students 

The sessions of the different subjects involved will focus on the work of Dalcrozian Rhythmics, the 
Zepeto tool and the teaching models of Physical Education for IE. 

3 RESULTS 
The results of this PID were very varied, attending to the different objectives initially set. 

3.1 Interaction of students for the construction of audiovisual materials 
Considering the fact that it was about promoting interaction between the students for the construction of 
audiovisual materials, one of the students created a tutorial so that the rest could create their own 
materials. The video tutorial can be found here: https://youtube/NNZZbPG6IN8 

Some of the resulting materials that included certain contents of the subject "Didactics of Physical 
Education in Early Childhood Education" (Figure 1), were graphically attractive. This would make it 
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easier for IE students to focus their attention on these in order to understand and experience the 
contents collected in them. 

 
Figure 1. Audiovisual material to work on psychomotor content. 

As for the materials resulting from the subject of "Musical Processes of Early Childhood Education" 
(Figure 2), they were highly graphically attractive, as well as auditory and motor. This would mean that 
IE students would have an easier time performing chained movements, associating the musical parts 
and / or sections with certain movements in specific areas. 

 
Figure 2. Audiovisual material to work content of musicalized movement. 

3.2 Analyse the construction of audiovisual materials 
At this point, the students visualized the materials built taking into account the motor possibilities and musical 
incorporation that each one of them made possible, adjusted to the needs detected in the EI students. 

This meant checking that the representations used were adjusted to the conceptual and procedural 
requirements of each element of the respective areas of knowledge. That is, it would be something 
similar to Figure 3: 

 
Figure 3. Audiovisual material analysed. 
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3.3 Interaction between university teachers, Early Childhood Education 
teachers and students in training 

Finally, as shown in Figure 4, the students came into contact with the active teaching staff to show their 
products and received a necessary feedback that reinforced what they had learned during their initial 
training, from the hands of the university teaching staff. 

 
Figure 4. Virtual session of interaction between university teachers and students and EI teachers. 

The teachers were able to analyse videos (Figure 5) that showed a combined use of the avatars of the 
Zepeto tool and images of the classrooms visited, for example; as well as, they also used avatars by 
performing certain psychomotor activities, unlike others where the students themselves appeared 
(Figure 3). It cannot be forgotten that it was a question of reflecting on the most attractive materials and, 
as could be seen, the avatars were more interesting for the EI students than the recordings of the 
students themselves. 

  
Figure 5. Virtual session of interaction between university teachers and students and EI teachers. 

4 EVALUATION OF THE EXPERIENCE 
First, the teachers involved in both educational stages met to identify content and its possible links with 
certain audiovisual materials and tools. They were carried out virtually to avoid contagion problems, 
given the situation created by COVID-19. 

Next, the university faculty met with the students of the Faculty of Audiovisual Communication to find 
out which tools could be more appropriate, in terms of ease of use and possibilities of applying the 
movement, for the students of the Faculty of Teaching. 

Next, the curricular contents most likely to be developed in an audiovisual way were selected (Figure 
6). In this way, the students made an effort to assemble the contents worked on in the classroom, 
guaranteeing alternative ways of presenting them that could facilitate said understanding; Furthermore, 
as can be seen in Figure 6, they were adapted to functional diversity (subtitles for people with hearing 
problems). 
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Figure 6. Video of theoretical content of one of the subjects. 

The resulting products were evaluated according to the evaluation mechanism corresponding to each 
of the subjects involved in this PID. 

5 CONCLUSIONS 
After the completion of the PID, the students approached the school reality from their own university 
classroom, under teacher supervision. An interaction and communication were achieved between the 
University faculty and the EI faculty within the framework of a shared construction of audiovisual 
materials for their classrooms; as well as the university students could benefit from this interaction. In 
other words, the university students reinforced the curricular contents of the different subjects and 
practiced new ways of presenting motor activities set to music thanks to new technologies. 

Also, it should be noted that they acquired the different competencies of the subjects in the areas of 
Didactics of Musical, Plastic and Body Expression. In addition, they learned to create their own 
materials, working individually and in groups, always orienting these to the needs and interests of EI 
students. 
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DIGITAL MATURITY MODEL FOR BULGARIAN SCHOOLS 

S. Gaftandzhieva, R. Doneva, M. Docheva 
University of Plovdiv "Paisii Hilendarski" (BULGARIA) 

Abstract 
The road to the digitalization of schools is long and requires investment in digital technologies, 
equipment and teacher professional development. The European Union recognizes the significance of 
the digitalization of schools. Through its policies, the EU encourages the development of digitally mature 
schools with a high level of ICT integration in school management and educational processes. In recent 
years, the Bulgarian Ministry of Education and Science has allocated funds under national programs for 
schools’ digitalization. Successful instruments to guide school on the road to digitalization are so-called 
digital maturity models. The paper presents the developed model suitable for the evaluation of the digital 
maturity level of primary and secondary schools in Bulgaria. Based on the analysis of 16 digital maturity 
models, strategic and normative documents, and consultations with school managers and teachers, key 
areas and indicators for assessing the school digital maturity level are defined. The developed digital 
maturity model DigBGSchool contains 100 indicators divided into ten key areas (School Management, 
Learning Documentation, Training, Admissions of Students, Administrative Processes, Information 
Infrastructure, Digital Competencies and Support of Teaching and Administrative Staff, Collaboration 
with Parents and Students, Public Information, Quality Assurance and Inspection). Based on the grades 
of each indicator, the school's digitalization index could be calculated, and the digital maturity level of 
the school could be determined (Initial, Pre-Intermediate, Intermediate, Advanced, Expert). The 
developed model allows school managers to measure the digital maturity level of the school and identify 
the areas that need to be improved. In accordance with the DigBGSchool, a corresponding tool for 
evaluating the digital maturity level of schools is developed. A pilot evaluation of the digital maturity level 
of Bulgarian schools by the proposed assessment tool is in progress. The results from the performed 
pilot evaluation will allow measuring school digital maturity level and comparisons of digital maturity 
levels of schools. 

Keywords: digital, maturity model, school education, digitalization, digital technologies. 

1 INTRODUCTION 
The rapid digitalization over the past decade has transformed many professional areas. In the digital 
age, new business opportunities arise and organizations transform their strategy, structure, culture and 
processes using the potential and power of digital technologies. The benefits of the digital technologies 
led to an increasing interest in their use in schools [1]. The road to digitalization of schools is long and 
requires investment in digital technologies, equipment and teacher professional development [2]. The 
digitalization of schools must be well planned taking into account the view of all stakeholder groups [3] 
and implemented at the level of school in accordance with local and state policies. 

The European Union has recognized the significance of the digitalization of schools and through its 
policies, encourages the development of digitally mature schools with a high level of ICT integration in 
school management and educational processes [4, 5, 6, 7]. 

In Bulgaria, there is an increased interest in the digitalization of administrative and educational 
processes in education. The digitalization of education is among the main priorities of the Ministry of 
Education and Science. The collection, processing and storage of information in the system of preschool 
and school education is carried out through the National electronic information system for preschool and 
school education, which includes three modules ("Institutions", "Documents on the activities of the 
institution", "Children and students ") and registers integrated with them [8, 9]. The normative document 
[8] allow some documents to be kept in electronic form, but it is still possible for schools to keep them 
on paper (e.g. Book of decisions of the pedagogical council and minutes of the meetings, Book for 
registration of the director's orders, Book for registration of the inspections of the control bodies of the 
Ministry of Education and Science, Book for the results of the students' exams, Diaries, Personal card, 
Protocols for admission to examinations, Examination protocols, Registration book for the issued 
documents for completed degree of education and for acquired professional qualification, etc.). 
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In recent years, the Ministry of Education and Science has allocated funds under national programs for 
the digitalization of schools, e.g. purchase of devices (tablets, laptops, etc.), software tools (electronic 
diaries, tracking students' achievements), providing the Internet connection and building of Wi-Fi 
network, promotion of innovations and digital technologies in the learning process.  

The digitalization of the administrative processes facilitates the bureaucratic and administrative work, 
reduces the amount of used paper in the administration, improves the communication between the 
school and the parents. Digital solutions (electronic diaries, electronic student cards, digital protocols for 
exchanging information with institutions and parents, etc.) significantly reduce the workload of teachers 
and principals in terms of administrative activities and improve communication between school and 
parents. These solutions enable parents to monitor the achievements of their children in school (e.g. 
grades, absences, feedback, program, homework, etc.) in real-time.  

The learning process digitalization requires investments for creating an interactive learning environment 
and increasing the qualification of the teaching staff. During the last year, the COVID 19 pandemics 
forced all educational institutions worldwide to transform some or all of their face-to-face courses into 
online programs [10, 11, 12]. COVID 19 catalysed the processes for implementing digital solutions in 
the learning process (e.g. virtual classrooms, e-learning environments, video conferencing tools, etc.) 
and increasing teachers' digital competencies.  

Digital maturity frameworks and tools allow the school level of digitalization to be assessed. The results 
get timely feedback to school top management and help it identify areas and elements that contribute 
to the digital maturity, to identify areas that can be improved and to plan school progress in the 
integration and use of digital technologies, and to compare the progress of the school with other schools. 
Worldwide, a set of frameworks and tools for digital maturity of schools have been developed (see 
Methodology section). 

The paper presents a study related to the assessment of digital maturity level of schools. Based on the 
analysis of the known digital maturity models, strategic and normative documents a digital maturity 
model DigBGSchool suitable for schools in Bulgaria is proposed. In accordance with the DigBGSchool, 
a corresponding tool for evaluation of the digital maturity of schools is developed.  

2 METHODOLOGY 
The research follows a qualitative exploratory method – from exploration of the context and analysis of 
gathered data and knowledge to the interpretation of findings and development of the digital maturity 
model.  

The exploration and analysis consider a broad context of the problem, including known digital maturity 
models in education areas, strategic and normative documents related to digitization at the national and 
international level. During this stage, a comprehensive qualitative analysis of 16 for assessing the digital 
maturity level of the school has been done (see below). 

Assessing the e-Maturity of your School [13] is a questionnaire used to illustrate the strengths and 
weaknesses of school staff about the use of ICT for teaching and learning. The questionnaire is based 
on the Self-Evaluation Tool, developed as part of the Digital Schools Award. It contains questions 
divided into five areas (Leadership & Vision, ICT in the Curriculum, School ICT Culture, Professional 
Development, Resources & Infrastructure).  

Becta [14] is an e-maturity framework that aims to help support further education providers in their work 
towards e-maturity. This framework has eight areas of maturity (Leadership and vision, Contexts, 
Resources, Learning support, Teaching and learning) and detailed indicators for 5 stages of maturity 
within each area. Becta is intended primarily as a self-evaluation tool, allowing providers to rank their 
maturity levels and identify areas for improvement. Self-evaluation of digital maturity is done by 
management and teaching staff. 

Bocconi et al. [15] propose a multi-dimensional concept for Creative Classrooms (CCR), consisting of 
8 encompassing and interconnected key dimensions (Content and Curricula, Assessment, Learning 
Practices, Teaching Practices, Organization, Leadership and Values, Connectedness and 
Infrastructure) and 28 reference parameters (called building blocks). Building blocks aim to capture the 
essential elements of CCR and depict the systemic approach needed for the sustainable 
implementation, progressive up-scaling of innovative and open learning environments using ICT across 
Europe. 
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The European Reference Framework of Digitally Competent Educational Organisation 
(DigCompOrg) is an initiative of the European Commission, Directorate-General for Education and 
Culture [16]. The framework allows organisations to assess their progress in integrating digital learning 
and pedagogies, and help policymakers design, implement and evaluate policy interventions for 
integration and usage of digital learning technologies. The DigCompOrg framework has 7 key elements 
(Leadership and governance practices, Teaching and learning practices, Professional Development, 
Assessment practises, Content and Curricula, Collaboration and networking, Infrastructure) and 15 sub-
elements that are common to all education sectors. For each element and sub-element of DigCompOrg, 
several descriptors were developed (74 in total). The framework can be used by educational 
organisations (i.e., primary, secondary and VET schools, higher education institutions) to guide a 
process of self-reflection on their progress towards comprehensive integration and effective deployment 
of digital learning technologies. DigCompOrg is designed to focus mainly on the teaching, learning, 
assessment and related learning support activities undertaken by a given educational organisation. It is 
not designed to address the full range of administrative and management information systems that may 
be in use within the organisation. 

The eLEMÉR [17] is an online self-evaluation asset for schools serving as a country-wide monitoring 
tool for assessing ICT use in compulsory education. The tool collects soft data in four fields (learning, 
teaching, operation and infrastructure) and concentrates on pedagogical issues with a whole-school 
approach. There are 100 claims in the system, and the school has to decide the extent to which each of 
the claims is true for the school using the four-point Likert scale. The schools enter their data once a 
year based on surveys among teachers and students and their school documents as proofs. The system 
produces result in a text evaluation format with diagrams that show all the fourteen sub-areas of 
evaluation compared with the country results or the last year results of the school.  

The ePortfolio & Open Badges Maturity Matrix [18] aims to help organisations with the integration of 
ePortfolios and Open Badges as a means to transform educational practices. The Maturity Matrix is an 
attempt to articulate the complex nature of learning in relation to two contexts (formal and informal), 
three spaces (learning, working and social spaces), four components (learning, technologies and their 
combination in ePortfolios and Open Badges) and five maturity levels (Aware, Exploring, Developing, 
Integrated, Transformative). The main function of the matrix is to provide a tool to facilitate the dialogue 
with practitioners, leaders in education and decision makers. 

The Future Classroom Maturity Model (FCMM) [19] is a self-review tool that enables schools to reflect 
on their teaching and learning and their capacity for technology-supported innovation. FCMM has five 
dimensions corresponding to key elements at play in the future classroom (learners, teachers, learning 
objectives and assessment, school capacity, and technology resources) and five levels for each 
dimension. Teachers and school leaders can situate their school in the matrix through the developed 
tool and responding to the stimulus questions and statements. The results from self-evaluation offer 
data for schools and teachers to develop a strategy to innovate and can be used for benchmarking and 
future actions. 

FDMS [20] is developed in line with the generic European Framework for Digitally Competent 
Educational Organizations (DigCompOrg). It includes five areas (Planning management and leadership, 
ICT in learning and teaching, Development of digital competencies, ICT culture and ICT infrastructure) 
divided into 38 elements, described on five digital maturity levels (Basic, Initial, e-Enabled, e-Confident, 
e-Mature) in the form of a rubric. The FDMS, together with the accompanying instrument for self-
evaluation and external evaluation of schools and software supporting FDMS implementation, 
represents a toolset for assessing the digital maturity of a school. According to the proposed instrument 
and software, the self-evaluation and external evaluation of 151 schools in Croatia has been performed.  

ICTE-MM model [21] is based on Capability Maturity Model Integration, ISTE’s National Educational 
Technology Standards for teachers, students and administrators, and UNESCO Competency Standards 
for Teachers. The model defines five Leverage Domains (Educational Management, Infrastructure, 
Administrators, Teachers, Students) and 25 sub-domains. The evaluation through the ICTE-MM model 
is supported by a software tool, which gathers and process the information. The model provides a basis 
for self-assessment and planning of improvement.  

LIKA is a tool developed by SKL to support digitalisation in schools [22]. The tool assesses four areas 
of digitalisation (business, management, infrastructure, competence and use). The self-assessment is 
done by the vice-chancellor stating, on the basis of a number of indicators, the extent to which these 
are met (achieved, almost achieved, started, planned, not planned). Based on the filled data the tool 
generates a proposal for an action plan with measures and activities that can take development forward. 
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Opeka [23] is an online questionnaire and reporting tool for improving the ICT environment in schools. 
It is run by a web service that collects data through questionnaires for (self)-evaluation of the digital 
environment, devices and software, and ICT skills filled by teachers, students, rectors and other relevant 
parties. The system then, automatically and in real-time, aggregates, filters and analyzes the data and 
provides comprehensive reports for schools and administration. Also, the tool generates personal 
reports with aggregations and analyses of the whole dataset available. 

The Shanghai model [24] is a maturity model framework that includes six models (Technology, 
Curriculum, Leadership/Management, Workforce, Inter/intra-institutional linkage, External linkage), 
each of them consists of several dimensions (63 dimensions in total). Each of the dimensions within the 
six models may be treated on a six-point Likert scale. The models could be used as an action guideline 
for school managers to prevent deviation from the scheduled targets. The Shanghai model was applied 
during the ICT Test Projects in Shanghai rural schools, providing appropriate structures to deliver 
effective educational experiences through ICT use.  

Schreurs develops an assessment framework based on the EFQM excellence model, which helps 
organizations determine the point at which they find themselves on their way to excellence [25].  The 
framework consists of indicators divided into 6 sections: The vision for ICT use in school (a strategy to 
achieve the ICT vision), Secondary processes (school organization and management, teachers, ICT 
coordinators), Resources and partners (ICT infrastructure, government regulations, funding programs), 
Primary processes (curriculum development, integration of ICT in learning process, innovative learning 
model), Desired results (results for the learner, teachers and ICT coordinators, parents, society and 
government) and Strategic goals (institution's global goals, specific learning goals). 

David Hargreaves [26] develops a maturity model with 3 dimensions (D1. Professional development, 
D2. Partnership competence and D3. collaborative capital), each of which has per 4 strands (D1 - joint 
practice development, mentoring and coaching, talent identification and development through 
distributed leadership, distributed staff information; D2 - fit governance, high social capital, collective 
moral purpose, evaluation and challenge; D3 - analytic investigation, creative entrepreneurship, 
disciplined innovation, alliance architecture). Strands are described on four digital maturity levels 
(Beginning, Developing, Embedding, Leading) in the form of a rubric. 

The Eurydice Network provides information on and analyses of European education systems and 
policies [27]. Eurydice evaluates the extent of ICT application in education based on 26 basic 
quantitative (e.g. a number of pupils per computer with an Internet connection, percentage of teachers 
who use computers and(or) the Internet in the classroom, average periods during which primary school 
teachers use computers in the classroom, the annual number of hours recommended for teaching ICT 
as a subject in its own right, percentages of primary school teachers and secondary school teachers 
who have received official training in the use of computers and(or) the Internet in their teaching) and 
qualitative (e.g. responsibility for the purchase and maintenance of hardware, distribution of the specific 
budget between the purchase of equipment and expenditure on human resources, the inclusion of ICT 
in the curriculum, approaches to ICT defined in the curriculum, objectives defined in the curriculum for 
the teaching or the use of ICT, inclusion of ICT in the initial training of all teachers) indicators.  

SELFIE tool [28] (developed by the European Commission) allows teachers and students from the EU 
Member States to assess the digital environment in schools and the digital skills acquired in the 
classroom. SELFIE covers six key areas for digital education - teaching and learning, school 
management, infrastructure and equipment, professional development, assessment practices and 
students' digital competence. 

Some of the reviewed frameworks/tools focus mainly on the teaching and teachers’ competence to use 
ICT and develop learning resources and online courses [2, 4, 13, 14, 16, 17, 18, 19, 20, 23], training [2, 
4, 14, 15, 16, 23, 24, 28], assessment [2, 15, 16, 28, 29] and learning supportive activities [2, 4, 14, 15, 
16, 21, 23, 24, 25, 26, 27, 28]. A small part of them allows assessment of the digital maturity level of 
business processes that schools perform to ensure the fulfilment of their administrative duties [14, 22, 
24, 25, 28]. The results of the performed analysis of the reviewed frameworks show that neither of them 
provides a comprehensive concept that could be used as a basis for the evaluation of a digital maturity 
level of the school system in Bulgaria. 

During this phase, to identify teaching and administrative processes in Bulgarian schools to a full degree, 
we had personal conversations with school managers and teachers.  

The review and an in-depth analysis of the known digital maturity models and frameworks and 
consultation with school top management and teachers allowed us to identify key areas and elements 
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needed to raise schools' level of digital maturity. During the second phase (interpretation of findings and 
development of the digital maturity model), a first version of the model for assessing the level of 
digitalization with 90 indicators was developed. After consultations with school managers and teachers, 
the model was supplemented with 10 indicators.  

3 RESULTS 
The model for the evaluation of Digital Maturity Level in Bulgarian Schools (DigBGSchool) includes 100 
indicators grouped in 10 key elements according to the main school processes (Table 1).  

Table 1. Digital Maturity Model – DigBGSchool 

Area  
 Key Elements (Indicator) 
1. School Management 
 1.1. The digital strategy is an element of the school development strategy and is periodically updated following the 

development of ICT and the needs of stakeholders; 
1.2. The integration of ICT in institutional activities is an element of strategic planning of the school; 
1.3. E-services and ICT are widely used in the administrative processes of the school;  
1.4. New or changeable processes are digitized; 
1.5. Appropriate information infrastructure, resources, budget and funds are provided for the digitalization of 

institutional processes; 
1.6. Digital policies, electronic procedures and services are used in everyday institutional practice;  
1.7. The school conducts its digital policy by expanding and optimizing its institutional processes (administrative and 

educational), implemented using e-services and ICT;  
1.8. Information management and management decisions are carried out with digital solutions, including tools for 

intelligent data analysis; 
1.9. School management supports and motivates teachers to use ICT in the learning process and to do experiments 

with new methods and solutions for digitalization; 
1.10. The school participates in projects and cooperates networks related to ICT and digitalization of education; 
1.11. It is possible to disseminate issued orders, decisions, messages, regulations through the use of digital solutions; 

2. Learning Documentation 
 2.1. The school ensures the development and storage of educational documentation following its digital 

strategy;  
2.2. The school uses electronic diaries; 
2.3. The school uses personal electronic diaries for each student;  
2.4. The school uses digital solutions to develop its annual plans;  
2.5. The school uses digital solutions to plan the educational process;  
2.6. The school uses digital solutions to complete and submit Form 1;  
2.7. The school uses digital solutions to fill in the material book; 
2.8. The school uses digital solutions to fill in the personal student cards and(or) the general class book; 
2.9. The school uses digital solutions to fill in and submit reports (monthly for absences, dropped out students, 

etc.) to the Regional management of education (RUO) and National electronic information system for 
preschool and school education (NEISPUO); 

2.10. The school uses digital solutions to fill in and submit an annual report to the NSI; 
2.11. The school uses a software tool to create the study schedule, which allows the fulfilment of the 

requirements for the distribution of hours;  
2.12. The schedule for class and control works of each class is prepared by digital solutions, observing the 

requirement of Ordinance 11; 
2.13. The school uses digital solutions for automated analysis of test results;  
2.14. The school uses digital solutions to generate weekly reports on student achievement and absences; 
2.15. The school uses digital solutions to generate reports (GPA in subjects, GPA students, absences, parental 

involvement, teachers’ workload, students without final grade, teaching activity, rhythmic assessment, 
etc.);  

2.16. The school stores learning documentation in a digital archive with authorized access;  
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Area  
 Key Elements (Indicator) 
3. Training 
 3.1. There are an organization and system for integration of digital solutions in the information infrastructure 

which provide and support the entire life cycle of training;  
3.2. Teachers develop e-learning materials;  
3.3. The developed e-learning materials are available for students (learning management systems, virtual 

classrooms, etc.); 
3.4. Teachers develop electronic tests to check acquired knowledge and skills;  
3.5. Student tests are conducted and evaluated automatically using ICT;  
3.6. Teachers use learning management systems for training in an electronic environment;  
3.7. Teachers use video conferencing tools during training learning in an electronic environment;  
3.8. Students receive timely feedback during the learning process using ICT;  
3.9. Teachers give students homework assignments that require the use of ICT;  
3.10. ICT is used to teach students with special educational needs;  
3.11. ICT and digital solutions are used to provide personalized support to students;  
3.12. The school uses digital solutions (incl. data analysis tools) to track students at risk of poor performance or 

drop out to intervene on time;  
3.13. The school uses software systems (library, hall rental, etc.) for organization and participation in 

extracurricular activities;   
4. Admission of Students 
 4.1. The organization of student admission is done through a software system;  

4.2. There is an opportunity for online submission of documents for participation in the ranking;  
4.3. Applicants will be notified of the ranking results electronically;  
4.4. An organization for informing and attracting students with remote access has been established;  
4.5. There are procedures and follow-up measures for enrollment, training and graduation of students 

supported by ICT;  
5. Administrative Processes 
 5.1. The school ensures the management of its administrative processes following its digital strategy;  

5.2. Human resources management is performed through a specialized software system;  
5.3. Employees documents are processed using a software system;  
5.4. Financial management is performed through a software system for financial management and control;  
5.5. The accounting activities are performed through a software system;  
5.6. The fixed and current assets are managed through a software system;  
5.7. The school uses a record-keeping system that supports digital archive to manage the document flow;  
5.8. The school uses digital solutions to maintain a register of graduates;  
5.9. The school uses a software system to do ranking for scholarships;  
5.10. All documents (invoices, employment contracts, certificates for acquired qualifications of teachers, etc.) 

are stored in a digital archive with authorized access;  
5.11. Employees can submit documents electronically (employment, going on leave, declarations for lectures, 

etc.);  
5.12. Students can submit applications electronically (receiving scholarships, admission and transfer, official 

note for taking the state matriculation exam, a certificate for validation of competencies, etc.);  
5.13. Graduates can submit applications electronically (issuance of a duplicate of the diploma for completed 

education, certificate of professional qualification, European application of certificates of professional 
qualification, etc.);  
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6. Information Infrastructure 
 6.1. The school annually develops a plan for the development of the information infrastructure following its 

digital strategy;  
6.2. The school has a material and technological base (incl. laptops, computers, tablets, multimedia 

projectors, interactive whiteboards, etc.) and a network infrastructure suitable for the development of a 
wide range of digital solutions;  

6.3. The school has a video surveillance system; 
6.4. The school implements an effective access regime for access to its buildings through the use of digital 

solutions;  
6.5. The school has software systems for management of administrative processes (human resources, 

finance, accounting, record-keeping, ranking for scholarships, library, etc.);  
6.6. The school provides software tools for teaching and learning (office suites, learning management 

systems, virtual classrooms, learning platforms, online test platforms, etc.);  
6.7. The school has digital solutions for conducting pedagogical councils, discussions of the school budget 

and reports on its implementation, parent meetings;  
6.8. The school has a digital archive for storing documents and digital content with authorized access;  
6.9. Software systems are integrated with digital solutions at a regional and national level (e.g. for 

submission of Form 1, uploading issued certificates, certificates and diplomas in the National electronic 
information system for preschool and school education;  

6.10. Measures have been taken for authorized and reliable access to e-services and resources (incl. for 
protection of the confidentiality of the information);  

6.11. Measures have been taken to restore the information infrastructure and data in case of damage or 
breakdown;  

6.12. Measures have been taken to protect personal data;  
6.13. The organization of the information infrastructure provides reliable support of all systems;  

7. Digital Competencies and Support of Teaching and Administrative Staff 
 7.1. Digital culture is part of the overall corporate culture and is constantly monitored, enhanced and 

improved;  
7.2. Staff training includes the acquisition of knowledge and skills related to the future development of ICT;  
7.3. Staff training are planned and organized to increase the digital competencies of teachers and 

employees, and their participation in them is encouraged;  
7.4. Teachers and staff have the competencies to use tools for synchronous and asynchronous 

communication;  
7.5. Teachers have competencies to use digital solutions in the learning process and to participate in 

professional networks;  
7.6. The pedagogical specialists apply in their work the competencies acquired from the courses for 

increasing the digital competencies;  
7.7. Teachers maintain electronic portfolios;  
7.8. The school provides teachers with access to electronic libraries with electronic resources for conducting 

e-learning;  
7.9. Teachers receive messages about upcoming Olympics, competitions, patron saints' holidays and other 

extracurricular activities electronically;   
8. Collaboration with Parents and Students 
 8.1. The school provides interaction with parents and students following its digital strategy; 

8.2. Communication between parents and other participants in the educational process (principal, students, 
pedagogical specialists) is carried out using digital solutions;  

8.3. Parents receive information about student absences, assessment results (including external ones) and 
student participation in extracurricular activities through digital solutions; 

8.4. Parents receive notifications of upcoming parent meetings electronically;  
8.5. Students receive information about the results of assessments (tests and classwork, external 

assessments) and ranking for scholarships, as well as upcoming events (extracurricular activities, 
Olympiads, competitions, etc.) and electronically;   
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9. Public Information 
 9.1. The school provides public information following its digital strategy;  

9.2. The school support cooperation with stakeholders (employers, local communities, universities, etc.) 
through the use of digital solutions;  

9.3. The school publishes information about main activities and events (admission of students, participation 
of students in competitions, patron holidays, etc.) on its official website;  

9.4. The school publishes information about main activities and events (admission of students, participation 
of students in competitions, patron saints' holidays, etc.) on social networks;  

9.5. The school provides public remote access to curricula;  
9.6. The school provides public remote access to public procurement information;  

10. Quality Assurance and Inspection 
 10.1. The school ensures the quality of the conducted training following its digital strategy;  

10.2. All inspection documents for the National Inspectorate of Education are stored in a digital archive with 
authorized access;  

10.3. The curricula are monitored and periodically reviewed from the point of view of the application of modern 
digital solutions;  

10.4. The school use digital solutions to assess the satisfaction of stakeholders (teachers, students and 
parents) of the quality administrative services and education;  

10.5. To improve learning and teaching, the school uses data analytics tools to monitor the learning process 
and the result achieved; 

10.6. The school uses digital solutions to prepare self-assessment reports on the quality of the conducted 
training;  

10.7. The audit of the quality of the educational product uses automated procedures and tools for 
management and analysis of information about the learning process (incl. for dynamic evaluation of 
students’ progress); 

10.8. Results of audits related to assessments of the level of digitalization are reported and taken into account 
in the development of the institutional information infrastructure; 

10.9. The school provides remote access to conduct external audits using ICT. 

Each indicator of the proposed model is evaluated on a ten-point scale (with a number from 0 to 10) 
according to the degree of implementation of the indicator in the evaluated school. A grade of 0 is given 
when no action has been taken in the school to implement the indicator, and a maximum grade of 10 
when the indicator is fully implemented.  

Based on the grades, the school's digitalization index is calculated. The calculation is performed 
according to the formula (∑ 𝑔𝑟)/10!""

! , where gr is the grade for each indicator. The index is in the range 
0-100. Based on the digital index the digital maturity level of the school is determined (see Table 2). 

Table 2. Digital Maturity Level 

Digital 
Index 

Digital Maturity 
Level Interpretation 

0-20 Initial Level The school is not aware of the possibility of using digital solutions in its activities, 
digital solutions are not used in its activities or used in a small number of 
activities. 

21-40 Pre-Intermediate 
Level 

The school is aware of the possibility of using digital solutions in its activities but 
digital solutions are using in small number of school activities. 

41-60 Intermediate 
Level 

The school is aware of the possibility of using digital solutions in its activities and 
its top management investing in digitalization of main processes. 

61-80 Advanced Level The school recognizes the benefits of using digital solutions in its activities, its top 
management investing in digitalization of main processes, encourages the staff to 
increase their digital competencies and to use digital solution in their work. 

81-100 Expert Level The school recognizes the benefits of using digital solutions in its activities, its top 
management investing in digitalization of all activities and increasing the digital 
competencies of the staff and requires the use of digital solutions in all activities. 
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Based on the proposed model a corresponding tool for evaluation of the digital maturity level of schools 
in Bulgaria is developed (https://forms.gle/ANwkgtiD3z6dsQjy6).  

4 CONCLUSIONS 
The developed digital maturity model DigBGSchool allows school managers to measure school digital 
maturity level when using digital technologies, to identify the areas that need to be improved and 
compare digital maturity levels of different schools. 

A pilot evaluation of the digital maturity level of Bulgarian schools by the proposed assessment tool is 
in progress. Until now, the questionnaire developed on the basis of DiGBGSchool is filled in by 
representatives of 51 Bulgarian schools.   

The next research in this area will focus on the development of a data analytics tool for in-depth analysis 
and benchmarking of the digital maturity level of schools (DigBGAnalytic) based on the evaluation 
results. The DigBGAnalytic will calculate digital index and digital maturity level of each school and get 
feedback based on the result. The tool will have dashboards that will enable school managers to monitor 
the school digital progress, to identify areas that can be improved and to plan school progress in the 
integration and the use of digital technologies, and to compare the progress of the school with other 
schools.  

The digital maturity model DigBGSchool together with the accompanying instrument for assessment 
and the software tool for benchmarking the development of which is in progress, will represents a 
comprehensive tool set for the assessment of digital maturity of a schools in Bulgaria. 

The model can be adapted and used to measure the digital maturity level of education institutions in any 
country and any educational level. 
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THE USE OF INSTRUCTIONAL VIDEO IN DISTANCE LEARNING IN 
SECONDARY SCHOOL; CASE STUDY 

J. Ševčíková, J. Plischke, J. Nábělková, P. Hanáková, T. Lípová 
Palacký University Olomouc, Faculty of Education. (CZECH REPUBLIC) 

Abstract 
Students and teachers at all levels of school have been struggling with the new situation caused by the 
COVID-19 pandemic for more than a year and a half. In-class teaching unexpectedly became distance 
learning realised mainly through information technologies. This type of teaching took place (with a short 
break) in schools in the Czech Republic for more than a year, and it cannot be ruled out that it will have 
to be repeated. 

The aim of this research was to find causal relationships in the real environment of distance teaching, 
to reveal and describe hitherto unknown phenomena in the use of a specific instructional video in 
chemistry teaching, to analyse them, to compare possible differences between in-class and distance 
teaching and to generalise algorithms of phenomena and relationships within this approach to teaching. 

The research was conducted in a qualitative design; an exploratory case study was chosen to answer 
the following research question: What benefits and pitfalls does the use of an instructional video 
provide? The specific video used in this case was: Periodic Table of the Elements, from the 
popularisation-educational cycle Open Science in Chemistry Teaching in Secondary School of the 
Czech Academy of Sciences. We take advantage of the fact that the stated instructional video was used 
in teaching the same content even before the COVID crisis, and we have records of the use of video 
during the last three years of teaching this content. 

Data for this study were obtained from several sources, namely: students' autonomous writing; 
interviews with students; analyses of students' didactic tests; the assignment of distance teaching for 
students in MS TEAMS; analyses of teacher preparation for teaching; teacher diary reports; interview 
with the teacher. A total of 89 respondents took part in the research, namely one teacher and three 
classes of students in the field of secondary vocational education in the Economics and Business field 
of study. 

Data processing was performed using the technique of content analysis of texts. Through the 
triangulation of collection methods, over 120 standard pages of texts were obtained. The data were 
elementarised, analysed and reassembled into meaningful units/statements. Data is interpreted in the 
context of a phenomenological approach, where we look at the case as a phenomenon that exists in 
a particular school environment. We interpret the case using the so-called hermeneutic circle from pre-
understanding the case through analysis and comparison processes to its final interpretation in terms of 
understanding the case and a certain, but very careful, generalisation of the results. 
Keywords: Instructional video, distance teaching, secondary school, chemistry, qualitative design, 
exploratory case study, content analysis of texts. 

1 INTRODUCTION  
For more than a year now, students and teachers at all levels of school have been facing the new 
situation caused by the COVID-19 pandemic, i.e., the coronavirus crisis [1], which has emptied 
classrooms and unexpectedly turned in-class teaching into distance learning. It was necessary to move 
from contact teaching, the interaction between teacher and pupils in classrooms, to teaching through 
information technology or the transmission of printed assignments, tasks and instructions to the 
relatively independent learning of pupils separated from classmates and teacher. 

In the early days of the coronavirus crisis, in the spring of 2020, few could have imagined that this way 
of teaching would be implemented in schools in the Czech Republic for more than a year, with only 
a short break. It was clear from the outset that this situation would bring stimuli and inspiration to the 
field of education, but also many questions, uncertainties and problems. These have been and still need 
to be addressed immediately, without the possibility of waiting for expert papers or the results of research 
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studies and their analysis. These problems unexpectedly and suddenly became part of the everyday 
educational process, and it must be admitted that this situation took many by surprise. 

However, as the phenomenon of coronavirus [2] is with us in the educational process and will be for 
some time to come, it is therefore necessary to search intensively for answers to the questions that 
continuously arise: To what extent do we need to change the overall approach to teaching or is it 
possible to implement distance learning by simply changing the organisation of teaching – i.e., moving 
to the online environment? How can we reflect on distance learning in a rigorous way and use the 
experience later when it is possible to return to in-class teaching? How can we use the experience of 
distance learning to benefit students?  

These are the questions we seek to answer in this exploratory case study research [3]. Specifically, we 
address the possibilities of using instructional video in lessons, a method employed even before 
coronavirus crisis. However, it has now gained importance and has become one of the most commonly 
used teaching methods, to a certain extent synonymous with student activation. The case study 
compares the outcomes of learning implemented using one particular instructional video before and 
during coronavirus crisis. 

1.1 Current status of the investigated issue 
In the Czech Republic and elsewhere in the world, there is currently a lack of reliable data available on 
distance learning research. In addition to the individual articles in professional pedagogical journals, 
a monothematic issue of Pedagogická orientace (a peer-reviewed research journal published in the 
Czech Republic) [2] focused on distance learning in general. Also available is the thematic report from 
the Czech School Inspection: Distanční vzdělávání v základních a středních školách. Přístupy, posuny 
a zkušenosti škol rok od nástupu pandemie nemoci covid-19 [Distance Education in Primary and 
Secondary Schools. Approaches, Shifts and School Experiences One Year Since the Onset of the 2021 
COVID-19 Pandemic] [4], which provides an overview and compares the situation in schools one year 
ago to the current situation. It addresses, for example, the involvement of students in distance learning, 
changes in its organisation mainly at the school level, less so at classroom level (and therefore from the 
teacher's perspective), and also changes in the educational content of distance learning.  

Dealing with educational content is precisely the topic that has also interested the authors of this text. 
How did teachers didactically approach distance learning? Has there been a change in their thinking 
about teaching? Did they focus on changes in approaches in terms of using different didactic means 
(teaching methods, organisational forms), do they modify the content of lessons (reduce it?) or do they 
respect the original content and outcomes of their school education programmes (SEP)? Are teachers 
using their original preparations for lessons or are they currently modifying, adapting, reducing or 
otherwise qualitatively changing them? These are many important questions, not all of which will be 
answered in this case study, but hopefully we shall highlight the need to address them, to take them up 
in serious research, publish them and certainly address their implications for teaching, as they offer 
support and assistance to working teachers.  

1.2 Terminology used in this study 
As the terminology used is important to any research study, here we present an explanation of the 
essential terms and their content employed in this study. 

We define the concept of teaching as an interactive process between students and teacher in a teaching 
unit or between students and teacher in a distance learning situation, with emphasis on the word 
process, which can also take place dynamically in distance learning, for example in the form of video 
conferencing or chat, e.g., in the MS Teams environment. Teaching is the teacher's activity and 
learning is the students' activity [5]. Distance education is defined by the Education Act [6] in the 
general provisions of Section 25, which defines forms of education, stating that "... distance education 
(is) independent study carried out mainly or entirely through information technology, possibly combined 
with individual consultations ..." The transition from in-class to distance education in our schools took 
place on 11 March 2020 on the basis of the measure of the Government of the Czech Republic. In spring 
2020, distance learning had more relaxed rules, especially because it was “optional”, so it was up to 
each school to decide how to implement it. With the 2020/2021 academic year, distance learning 
became compulsory and students' results from this form of teaching are being assessed, placing 
significantly higher demands on teachers, students and their parents. According to the Czech School 
Inspectorate’s Thematic Report [4], distance education in secondary schools, especially in subjects with 
a school-leaving examination, did not show significant (unsolvable) problems, which we can agree with. 
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In the secondary school where the research described above took place, only a minimum of pupils were 
not engaged in distance learning, and in the classes involved in the research, this involved only one 
pupil in 2020. 

Distance learning can be implemented synchronously, in the context of online learning (in the Czech 
Republic, primary schools most often used MS Teams), when the teacher and students meet at a given 
time for distance learning. Another variant is asynchronous teaching, where the student receives an 
assignment and works on it individually at the time they decide, submitting the completed task to the 
teacher by the established deadline, again most often via communication technologies [4]. 

Within the case study, we deal with a wide range of didactic categories, from the issue of teaching 
content, i.e., the outputs and curriculum from the SEP (see below). We address the organisational 
forms of teaching, especially frontal teaching and individual and individualised teaching [5], which are 
all used in distance education in the different conceptions and approaches of teachers. We also deal 
here with the issue of teaching methods, i.e., the organised procedures of the teacher's teaching 
activities and the student's learning activities directed towards the learning goal, especially in relation to 
the activation of students in distance learning, respecting the definition of methods and their 
classification according to Maňák and Švec [7]. In our study, the use of instructional video is one of the 
complex teaching methods involving a consistent combination of didactic approaches ranging from 
teaching methods through organisational forms of teaching and didactic means to the connection to life 
situations and their simulation in lesson. The research inquiry in this exploratory case study will also 
lead us to learning tasks and their theory (cf. especially [5], p. 328, [7], p. 27, [8], [9]), which we consider 
here as a wide range of instructions, assignments and questions by which the teacher guides the 
students through the learning process, activates them, encourages them and directs them towards 
learning goals.  

One of the most important didactic categories accepted here, and also mentioned by the respondent-
teacher, is the transformation of curriculum content into (distance) teaching, i.e., the “didactic 
transformation” of content, outcomes and curriculum. This involves adequately conveying them to 
pupils [5], [9], [10], with emphasis on the targeted rejection of didactic formalisms, see [9], p. 372, [11], 
p. 172) and aiming at the pupil's successful acquisition of knowledge. This is understood to mean that 
the pupil is provided with sufficient opportunities to actively discover new knowledge in a comprehensible 
way, to reinforce it and integrate it into the system of already acquired knowledge, so that the pupil 
constructs knowledge mainly on the basis of their active learning activity. 

2 CASE STUDY METHODOLOGY 
The research investigation was conducted in a qualitative design and an exploratory case study was 
chosen to address the research issue (see below). It sets out to explore this structure [12], which has 
not yet been sufficiently described by research, i.e., the phenomena and processes involved in distance 
asynchronous learning in the secondary school context. We believe that a detailed examination of the 
issue and case analysis will help us gain insight into this phenomenon [13]. Here we focus on the issue 
of using instructional video in distance education and try to describe the benefits and pitfalls of using 
these teaching methods and approaches to teaching and the anticipated learning outcomes. 

We asked the research question What are the benefits, but also the pitfalls, of using an instructional 
video in distance learning, here a specific video called: Periodické společenství prvků (Periodic Table of 
Elements) from the popularisation-educational cycle of the Czech Academy of Sciences called Open 
Science [14] in the teaching of chemistry in secondary school, in a field of education outside chemistry.  

In this case study, we take advantage of the fact that the instructional video in question was used in 
teaching the same content prior to the coronavirus crisis and we have records of the use of the video 
over the last three years of teaching this content. 

The data for this study were obtained from several sources, namely: 

• autonomous writing [13] of students; students evaluated the preparation and implementation of 
the learning content in relation to a subsequent evaluated written didactic test, answering 
anonymously to the following assignment: Evaluate your preparation for this test to see if it was 
sufficient and appropriate in terms of the preparation it permitted, whether it allowed you to 
prepare adequately for this final test of your knowledge of the periodic table and the structure of 
the atom. If it was sufficient, state in what sense (include your reasoning). If it was not sufficient, 
state in what way and, if necessary, suggest what should be changed, 
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• conversations with student volunteers about the issue, 

• analyses of students' didactic tests (final assessment of the mastery of the material), 
• assignment of distance learning to students in MS TEAMS on the topic, (period: March 2020, 

2021), 

• analyses of teacher preparation for teaching the topic (period: March 2019, 2020 and 2021), 
• teachers' diary entries (notes within the thematic plan in the 2019, 2020 and 2021 academic 

years), 

• interview with the teacher. 

A total of 89 respondents were involved in the research, namely one teacher and three classes of 
students in the educational field 63-412-M/01, Economics and Business in variant B [15], divided as 
follows: 

- in the 2019 class of 32 students; data from this survey serves as a control,  
- in the 2020 class of 28 students, 
- in the 2021 class of 28 students.  

All students provided data as part of the autonomous writing process, and 12 students participated in 
the interviews, by choice, in 2019, 17 students in 2020 and 21 students in 2021. Interviews in 2019 were 
conducted in person, with a record taken on site and stored in the teacher's diary. The interviews in 
2020 and 2021 were conducted online via video consultation in the MS Teams environment, individually 
with each student. Selective reports, not verbatim transcriptions, were taken from the video interviews 
[12]. 

The teacher involved teaches chemistry, which is taught under the subject Fundamentals of Science in 
the field of Economics and Business (see above). The interviews with him were carried out in person, 
with a written record taken on the spot.  

The aim of this research investigation was to find causal relationships in a real distance learning 
environment, to uncover and describe previously unknown phenomena in the use of a specific 
instructional video in chemistry teaching, to analyse them, to compare possible differences (changes) 
between face-to-face and distance learning for this specific content and, if they emerge, to generalise 
algorithms or regular structures of phenomena and relationships within this approach to teaching. 

Data processing was conducted using the technique of content analysis of texts. Triangulation of the 
collection methods yielded a large amount of data – over 120 standardised pages of relevant texts. The 
data were elementarised, analysed and reassembled into meaningful units, statements, while taking 
care to maintain the meaning of the message and the link between the message and the lived reality of 
learning. 

The data is interpreted in the context of a phenomenological approach [12] in which we view the case 
as a phenomenon that exists in a particular school setting and interpret it here using the hermeneutic 
circle from the pre-understanding of the case through the processes of analysis and comparison to its 
final interpretation in terms of understanding the case and a certain, albeit cautious, generalisation of 
the results. 

3 RESULTS OF THE RESEARCH INVESTIGATION  
The research investigation focused on the current problem of distance learning, on a subpart – the 
implementation of the instructional video as a complex teaching method and here at the same time an 
exposure element designed to present new material to pupils in asynchronous individual teaching, with 
the stipulation that research on this issue will be carried out directly in practice, in the field of secondary 
school.  

The learning objective for this subject was formulated in all cases (in accordance with the outcome of 
the SEP): The student focuses on the periodic table of elements, uses it appropriately as a source of 
information for describing the structure and properties of elements (atoms), and appreciates the 
arrangement of the table for understanding the material world. 

Motivational motto: "encoded" in the periodic table of elements is the entire known world and something 
more ... take a look! 
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In 2020, students were given the following learning assignment in the MS Teams environment: Watch 
the educational video entitled: Periodic Table of Elements (link), make a note of the most important 
material and send it to be checked (insert the photo in the assignment in MS Teams). Work with your 
"paper" periodic table of elements as you watch the video. If something is unclear, check the online text 
(link). 

In 2021, students were given the following learning assignment in the MS Teams environment: 

• watch the educational video entitled: Periodic Table of Elements (the link has been provided) 
• make a brief note in your notebook and answer the questions on the attached worksheet (the link 

has been provided) 

• work with your periodic table of elements 
• watch the video several times until you are able to answer the set of questions (learning tasks) 

automatically (a set of nine different learning tasks was attached) 

• compare your new knowledge with the online learning text (link provided) 

In both cases, students had nearly the same online resources, i.e., a video and an online teaching text 
in the form of an electronic chemistry textbook. In addition, in 2021, they had access to a worksheet that 
contained learning tasks prepared by the authors of the video (from the Czech Academy of Sciences) 
and a set of learning tasks prepared by the teacher, which served as a learning guide for the students 
to become aware of the new knowledge they had gained from watching the video and to connect it with 
the knowledge they had already acquired. Brief answers to these questions were part of the record the 
students handed in, for example: Do you remember what you learned about the atom in grade school? 
Of the information provided in the video, what did you already know? What was completely new? What 
surprised you? Do you think the video said something that everyone should know? Did you learn 
something you'd like to tell another person so they know it as well? Did you find all the information in 
your periodic table of elements? Write down by heart (try it) what you can learn about the element (atom) 
from the table and check it directly in the table, etc. 

The difference between the 2020 and 2021 teaching assignments (guidelines for pupils' learning 
activities) is apparent at first glance, especially in the structuring of the text. The text of the second 
assignment is clearer, although it provides more instructions and tasks; it was much easier for the 
students to understand. 

For the 2020 assignment, which was taught to 32 students, the teacher received 12 questions about the 
progress of the assignment and during the actual learning in the form of a chat in MS Teams; for the 
2021 assignment, he received two messages, though neither of them was a question, but rather a kind 
of evaluation; "... it's a blast, the video, I really enjoy it, ... it's fun and smart.” 

The results from the pupils came mainly from the processing of the data obtained by the autonomous 
writing method, which is free writing answers to a given question (see above). The teacher always asks 
the students this question after each didactic test verifying knowledge of the compulsory outcome of the 
SEP (on average once a month). This practice is implemented both during distance learning and before 
it. Students respond in writing, anonymously, via a shared document in an online environment. These 
are economics students who have had intensive instruction in speed typing, so this assessment takes 
them only a matter of minutes.  

Students' authentic statements from the autonomous writing and follow-up interviews, for the 
2020 assignment (see question above, chap. 2): 

... I don't know how to evaluate it, the video was great, but I didn't really know what to do, 
the writing, yeah, I can understand that, but what to learn from it, what to remember, 
everything? The written part scared me ...; 

... well, no, I wasn't prepared, the video was fun, Mr. Liška (authors note: this is the last 
name of the show's guide) was funny, but what came on the test was like something from 
another world; 

... yeah, my fault, I underestimated it, I was really enjoying the video, I thought everything 
was clear and then when I read the questions in the exam I went blank. Yeah, my bad, 
really, I didn't open the tutorial, and nothing made me work with the spreadsheet, I just saw 
the video and that was fun. Well, the test was a tragedy. 

2186



 

 

Students here generally stated that they enjoyed the video lessons, and that the video itself was both 
entertaining and easy to understand. However, the acquisition of knowledge, or even just the 
recollection of previously learned material, was low in this teaching, which was evident in the didactic 
text evaluated by the teacher to test the mastery of the material (we will return to the results of the 
didactic test). The students said that they basically didn't know how to go about learning ... so 
I watched the video, had fun and it was like clear ...; some students weren't motivated ... I thought 
the video was enough, there was nothing there that made me feel like I had to read any more 
explanatory stuff (i.e., an online tutorial) ...; others thought they had mastered the material ... just 
thought it was clear and I already knew ... but it wasn't. It would probably be presumptuous to state 
unequivocally that a video, even if it is of high quality, produced in an attractive way for students and 
demonstrably educational, is not in itself a sufficient tool for learning for a student that is not 
accustomed to this approach. However, the students' statements and their analysis made this quite 
clear in this particular case. 

Students' authentic statements from the autonomous writing and follow-up interviews for the 
2021 assignment: 

... yeah, I was prepared, I worked on the assignment for more than an hour and what was 
in the test, I actually knew from the work on the assignment, if you keep repeating it, you 
can't get it out of your head ... 

... the preparation in the previous lesson was good, almost too much, but it went pretty well, 
I followed the teacher's instructions and it went smoothly ... 

... I liked how I had to answer the questions and link it to the table because it was then in 
the exam and that's what we were asked to do, but if I didn't have the questions I probably 
wouldn't have done it, I don't know, I would have saved time and not made it up myself ... 

...I also liked the fact that you asked for my opinion, so I read it again later so I wouldn't 
write nonsense ... 

The students' assessment of the 2021 assignment was significantly different in content from the 
2020 assessment. In essence, the students appreciated being guided through the teaching (the process 
of their learning) by the teacher and even though it forced them to spend more time on the topic, even 
longer than the lesson lasted, they appreciated being prepared for the didactic test that followed. Some 
pupils came to appreciate the very knowledge they had acquired through this process. This is also what 
the question in the autonomous writing was aimed at, i.e., whether the students felt sufficiently prepared 
by the previous distance learning to test their knowledge of the atom and the periodic table of elements. 
But the statements also stated that their learning was going ... fine... easily ... because they were guided 
and directed by a system of interrelated learning tasks (questions and instructions for them) that were 
clear and understandable and led to the achievement of the learning objective. 

As a control case (part of the case study), we decided to use a comparison with the teaching of this 
topic that took place in the same subject and year, but in-class, in 2019. The aim of the lesson was the 
same. The structure of the lesson was as follows and included the aforementioned educational video: 

• motivational part, motto and educational video; 
• a series of learning tasks, which were also used in a modified form in the 2021 teaching 

assignment, which linked facts (atomic structure, description of the atom in the periodic table), 
with emphasis on the application of knowledge, and questions related to the use of data from the 
table, e.g.: find the proton number of an element, find the number of particles in the nucleus and 
shell and draw a model of the atom of this element, etc. ... make a statement about the properties 
of an element based on the data in the table, etc. ... 

• the fixation part of the lesson was conducted in such a way that the pupils themselves formulated 
questions on the application of facts from the table and asked, solved and evaluated them under 
the supervision of the teacher. 

Students' authentic statements from the autonomous writing on the 2019 assignment: 

... I know it was supposed to be a repeat, but we didn't take it in elementary school and this 
wasn't enough, it just evaporated from my brain ... I guess I underestimated the 
preparation...; 
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... yeah, I guess it was enough, but I admit I wasn't paying enough attention ... I enjoyed 
the video, but then it got hard and when I stopped paying attention for a while, I got lost ... 
I didn't repeat it at home and that's how it ended; 

... yeah good, the preparation was just right, it was clear and well practiced in class, I knew 
everything. 

The evaluation of the sufficiency or insufficiency of preparation for the final test of knowledge (didactic 
test) in this case was mixed. Students often took into account their personal effort (lack of effort) in 
preparation, and less frequently evaluated the teacher's work, which they generally considered 
sufficient. We recall that for the students it was an evaluation of the preparation for the didactic test; 
but both the teacher and our research team found in their statements an evaluation of teaching in 
general, of teaching directed towards the outcomes formulated in the SEP for the topic and the 
material, which is the same as the goal of teaching as stated above. 

The data sources included the didactic test and its results. The teacher has not changed the didactic 
test for the past three years, which has also made it possible to compare the results. Since we are 
looking at the issue with qualitative approaches, we will not analyse the average values of the final 
grades of the didactic tests; we only note that the best average results were achieved by pupils in 2021, 
then by pupils in 2019, while the weakest results were from 2020, which corresponds to the assessment 
of preparation for the test by students.  

In all cases, questions focused on memory reproduction or knowledge were answered best by the 
students, e.g., questions like: Describe the structure of an atom. Which particles make up the nucleus 
(shell) of an atom, etc. Questions focused on the application of knowledge, where the students had to 
use their practical orientation in the periodic table of elements and apply facts from it to solve the given 
problems, were best answered by students in 2021. Students practised these tasks at home, with the 
instructions written in their assignments. They were also practised by students in 2019 as part of in-
class teaching, but the procedures were clearly not adequately fixed. In 2020, students were advised to 
practise these procedures, but were not guided to do so by any specific learning task. 

The data obtained from the teacher comes from several sources, namely from interviews with the 
teacher; from his self-reflection based on the students' evaluation of previous teaching; from the records 
from his teacher's diary, which he keeps in electronic form, especially in relation to the thematic plan, 
preparation, implementation of teaching and evaluation of the learning outcomes achieved by the 
students, especially from didactic tests, but also from oral examinations and projects prepared by the 
students. Here it was found that: 

• in the first year of distance learning (2020), the teacher did not make a significant change in the 
approach to teaching, in his own words he only ... adapted to the situation that I can't see the 
students, I don't have them in the classroom, and I have to teach them online ... but the outcomes 
were not changed, it went too fast, there was no time to speculate too much; 

• in the following school year (2021), when it became apparent that distance learning was likely to 
be reinstated, he began to think more about outcomes, focusing not on reducing the curriculum 
but on densifying the curriculum and making it more accessible to students through ... an 
introduction, instructions and incentives in the new learning assignments and repetition (learning 
tasks); 

• he did not want to make great changes to teaching strategies that had proved to be successful 
for specific topics, so he stayed with the use of videos from the Open Science project of the CAS, 
...which I had already tested by didactic analysis and I knew that they corresponded to my 
requirements for teaching, its content and organisation, they included the necessary material in 
the required quality and terminology, but I did not use them in distance learning in the sense of 
explanation (lecture) of new material, to which the pupils cannot respond because no one answers 
them, but systematically guided the pupils through the video using a set of learning tasks that 
lead them to reflect on and fix the knowledge from the video and relate it to other sources of 
information or didactic teaching aids.  

3.1 Discussion of the findings 
The achieved results, although not entirely generalisable, are inspiring in many ways. First, they drew 
our attention to a fact that became strikingly apparent in this case, namely that the students themselves 
are (apparently) capable of adequate self-reflection and also of evaluating previous learning processes 
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in terms of how they prepared them for the final testing of their knowledge. In our research, this is 
probably also due to the fact that the students involved in the research regularly carry out this 
assessment and then discuss it with the teacher – and not only in the subject of chemistry. It would 
certainly be interesting to examine what results a research investigation would yield with pupils who do 
not reflect or self-reflect on their learning, or are not guided to do so by their teacher, to see if they are 
able to articulate their knowledge of these processes and interpret them. 

Another fact that emerged from the comparison of teaching the same content in these three years 
showed marked differences between teaching accompanied by thoughtful learning tasks (teaching from 
2019, 2021) and teaching without (thought-out) learning tasks (teaching from 2020). This finding shows 
that learning tasks [1] play an important function in students' learning. Apart from the traditionally 
acknowledged function of inducing the student's learning activities, motivating, activating and then, for 
example, fixing knowledge, they can indeed be an element that guides the student's learning, as the 
author of the most famous taxonomy of learning tasks, Dana Tollinger [8], has already stated, and today 
this function may be forgotten. If you provide students with a thoughtful, varied and consistent set of 
learning tasks in the form of assignments, prompts, instructions and questions, you can use them to 
guide the student through teaching and learning to the desired goals. In our research investigation, it 
became apparent that the role of learning tasks was crucial here. This is a finding that we did not 
anticipate or even think about at the beginning of this exploratory case study. It emerged as a new 
contribution to educational theory, not only in the data collected from the students but also from the 
teacher, and it would certainly be worthwhile to test this result with further research. 

4 CONCLUSION 
This exploratory case study has made it possible to answer the question of what benefits and pitfalls the 
use of instructional video provides in distance learning. These answers became apparent to a relatively 
large set of respondents in one high school. Benefits include that: 

• video acts as an attractive motivational element in teaching; 
• video, when designed as instructional and conveying the relevant material in the desired way 

while working towards the learning objectives, can be one of the means that lead to the learner's 
acquisition of knowledge, as long as it does not stand alone in the classroom, separated from 
other didactic approaches; 

• however, the video must be accompanied (not only in distance learning) by a consistent set of 
learning tasks guiding the students' learning activities and so well designed that the students can 
work with it independently and individually in distance learning without having to ask the teacher. 

Risks include the need to subject each video used to a rigorous didactic analysis, checking its content 
and didactic value, as with any other educational resource. There is a need to develop key competences 
for learning in a deliberate and systematic manner to ensure that pupils are able to learn in this way, as 
well as their motivation and general attitude to learning.  
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Abstract 
School leadership is one of the most studied themes, as it is considered a priority in educational policies 
at the international level. The school is considered a system with weak articulation, the leadership should 
help to aggregate, bind, and create synergies in the organization. This can contribute to the improvement 
of student learning, through the improvement of school conditions and environments. The leadership 
style depends on the interaction between the followers and the leader, being an art of influencing people 
through a communication process so that a task is carried out or reached an established objective. To 
achieve success, it is necessary to define a direction, develop people, adjust, and guide the 
organization, improve the teaching-learning program. The research question in this study is: How does 
the practice of leadership contribute to the success of school management? The method used was the 
integrative review, qualitative nature, including experimental and non-experimental research, existing 
the triangulation of empirical literature with the theoretical foundation. Four keywords are gotten from 
the research question: “Leadership”, “School Management”, “Director” and “Portugal”, obtaining the 
Boolean equation: leadership AND (School Management OR Director) AND Portugal. We created eight 
inclusion criteria, duly justified. The consultation was carried out in national repositories with internet 
access, namely the Scientific Repository of Open Access of Portugal (RCAAP) and Scielo Portugal, as 
well as in some Portuguese open access journals. Considering the eligibility criteria, 35 documents 
entered the study, from which criteria were created to carry out their analysis. The main results of the 
study are: i) The mentioned management is more at the procedural level and more reactive, the director 
spends more of his time with management tasks than with leadership tasks. ii) The leadership to be 
privileged will be that which enhances dialogue and participation, with a view to discussing and building 
expanded agreements. iii) In terms of leadership styles, they were diversified, namely: autocratic, 
authoritarian, democratic, situational, participatory, and dialogic, democratic, and shared, transactional, 
and transformational. The transformational is more referenced to characterize the leadership of Public 
Schools in Portugal. iv) Transformational leadership is what is desired, but the margin of autonomy we 
have in schools does not allow this reality to exist. v) Intermediate leaders appear in a non-assertive 
way, as they still have little expression. For the improvement of schools, it is necessary to have a balance 
between the leader and the manager. The leader assumes the management functions and must 
intervene in the development of the culture, as he must guarantee collective participation in the sense 
of the school’s mission and vision. The leadership to be privileged will be that which enhances dialogue 
and participation, with a view to discussing and building expanded agreements. It is important that there 
is sharing in the execution of the educational project, so that it can be implemented, with responsibility, 
by all stakeholders, as the involvement of directors at the level of pedagogical leadership is more 
significant. Dialogue among peers, mobilization around collective causes and processes, as well as 
sharing team successes and encouraging decision-making are important factors for achieving the 
school’s success.  

Keywords: Leadership, Educational Management, Success, Portugal.  

1 INTRODUCTION 
Until the 50s of the 20th century, the area of educational administration was found almost exclusively in 
the United States of America (USA). In the following decade, the attempt to find a general theory for 
school administration started in the 50s is questioned, and which “falls apart” in the 70s with Greenfield's 
criticisms [1]. Greenfield [2] introduces humanization, stating that associations are people and not social 
inventions. If we consider the definition of organization presented by Schermerhorn, Hunt and Osborn 
[3] as a set of individuals who work together towards a common goal, we recognize the school as such. 
A place where teachers, students, employees, among others, develop their work, with a sense, with a 
goal. The school as an organization is formed, as a social structure, through human activity [4], that is, 
"the school constitutes a human enterprise, a historically, politically and culturally marked organization" 
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[5, p. 47]. According to the nomenclature established by Lima [6], there is a distinction between two 
analytical plans for the study of educational organizations: the plan of guidelines for action and the plan 
of action. The production of organizational rules, which frame the action of actors in the organization, is 
integrated into the plan of guidelines for action. This plan includes the school's organizational analysis 
models that highlight the bureaucratic and rational aspects of the school. This is characterized by the 
structures and their actors being coordinated, articulated, with well-defined objectives and where the 
actors are mere executors of the guidelines that are issued from above or at school level (School 
Educational Project, Internal Regulation, among others). The action plan is located at the organizational 
level, under the responsibility of the actors, inscribed in actions and speeches. For Lima: "The 
importance of scientific-rational knowledge, the production of public policies is now more bureaucratic, 
as it depends more on the expert knowledge of specialists, on technical rationality and on the search for 
the optimal solution" [7, p. 137]. This considers that there is an educational hyper bureaucratization, in 
which issues such as performance, rigorously measured results, new forms of control of professionals, 
by individual leaders, among others, are highlighted. School leadership is one of the most studied 
themes, as it is considered a priority in educational policies at the international level. Lima [8] mentions 
that practically all studies on school effectiveness highlight leadership as its key factor. Thus, we can 
conclude that this is considered fundamental in the improvement of schools, due to the influence it has 
on the work of teachers and on its success. The school is considered a system with weak articulation, 
the leadership should help to aggregate, link, and create synergies in the organization, which have a 
positive and significant impact. 

Leadership is critical to the success of a school, studies by Marzano et al. [9] clearly show having an 
efficient principal is a necessary condition for an effective school. First, it is necessary to state that 
leadership and management are different concepts, with management being the coordination, support 
and monitoring of organizational activities, but they are put into practice by managers requesting a 
special balance in their exercise [10]. It is up to the principal to manage the activities, so that the school 
project happens satisfactorily, the danger is for the director to get caught up in the task of "making the 
schoolwork", leaving aside his deeper sense of school management, in the words of Vasconcelhos [11]. 

There are several models of leadership, for this specific point we will focus on the types of leadership in 
the school environment, namely: transformational leadership, instructional or educational leadership and 
distributed leadership/shared leadership/participatory leadership. The most developed model of 
transformational leadership in schools is that produced by Leithwood and his team [12]. Its model 
organizes leadership in seven dimensions: building a school vision, establishing objectives for the 
school, giving intellectual stimulation, offering individual support, modeling good practices and important 
organizational values, demonstrating high expectations of performance. Create a productive school 
culture and develop structures that facilitate participation in school decisions.    

Instructional or educational leadership is a leadership style that focuses more on the direction of 
influence than on its nature. This leadership is based on teaching and learning and teacher behavior in 
working with students, the mastery of leadership over student learning is done indirectly by teachers 
[13]. An instructional leader has three functions, according to Hallinger et al. [14], define the school's 
mission, manage curriculum and education, and promote a positive school climate. In 1987, Hallinger 
and Murphy [15] define the three dimensions, define the school mission implies that the principal has a 
well-defined view of the way forward, and executes defining the objectives and communicating to the 
whole community; managing the program and instruction leads the principal to acquire practices with 
teachers in teaching-related activities, this dimension covers four main roles: monitor students' progress, 
supervise and evaluate teaching, coordinate curriculum and know curriculum and instruction; promoting 
a learning climate is linked to the rules and attitudes of teachers and students that can affect learning, 
in this dimension the director defines patterns of behavior, sets expectations, protects instruction time 
and promotes improvement. 

The distributed leadership model, shared leadership, or participatory leadership are terms used to 
designate a new paradigm in school leadership. A redefinition of the role of director is conjecture, which 
ceases to be a mere bureaucratic manager to a driver of change that uses the skills of members of the 
educational community around a common mission. Leadership is dispersed throughout the organization, 
not exclusive to the directors. These create a shared vision of the school, facilitating and driving 
professional development. In this perception it presupposes laceration of the isolation and individualism 
of teaching practices, supporting the community according to the school's vision. 

Distributed leadership is exposed as a subdimension of transformational leadership. Leadership is 
distributed by other people, not focusing so on the principal, i.e. the various structures of the school [16]. 
Some authors also refer to shared leadership as a form of distributed leadership, in which they are 
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distinguished, because the latter is more at the level of the organization and shared at the group level. 
Distributed leadership is considered one of the important factors in improving the school. 

In Lima's opinion [8], one of the distinctive aspects of effective school leadership has to do with the 
participatory approach, that is, the sharing of leadership responsibilities with other members of the 
school's management team and the involvement of the generality of teachers in the decision-making 
processes. 

Researchers began to focus on the behaviour of the principals of successful schools, trying to identify 
what behaviour led them to be effective. Leithwood and Louis [17] recognize four leadership categories 
that successful leaders present: defining a direction (teacher motivation and moral purpose), developing 
people (motivating teachers and improving their effectiveness), adjusting and guiding the organization 
(improving situations and working conditions, being able to implement a collaborative culture), improving 
the learning teaching program (this is considered the category that has the greatest impact on improving 
the school,  according to Marks and Printy [18] and Robinson et al. [19]).  

According to Vicente (2004, apud. [20, p. 2]) "the construction of a quality school then needs strong and 
enlightened leadership", which fortifies with the inference that the leadership of a school can present 
itself in various ways, with varied leadership styles and leaders - namely formal and formal leaders - but 
oppose a mistaken exclusivity of direct influence of the school principal in the results achieved by the 
organization. 

Dullewicz and Higgs [21] identified fifteen competencies that directly influence leadership performance 
in organizations, grouping them into three (3) distinct types of qualifications: intellectual qualifications 
(1. Strategic perspective; 2. Vision and imagination; 3. Critical analysis and judgment), management 
qualifications (4. Resource management; 5. Engaging communication; 6. Develop; 7. Empowering; 8. 
Achieving) and emotional qualifications (9. Motivation; 10. Conscientiousness; 11. Sensitivity;12. 
Influence; 13. Self-awareness; 14. Emotional resilience; 15. Intuition). 

The essence of true leadership is to evaluate situations of change and motivate others to act 
appropriately. Leadership is much more to think, judge, act and motivate than for strategies, 
methodologies, and tools. Leadership reflects a person's way of thinking and their positioning before the 
world, where we can perceive the result by transmitting ideas and questions through stories. In this 
context, it is interesting to analyze the role of organizational culture before employees, because when 
understood and accepted, it becomes part of the individual, thus making the great leaders have greater 
confidence in their followers in the face of the activities to be performed. These, in turn, having rooted 
the culture of the organization, come to understand, and support the decisions made by the leader. 

2 METHODOLOGY 
Considering the nature of the research field and the specific objectives concerned, the literature review 
was chosen, taking some methodological options. Regarding the choice between the review of 
traditional and systematic literature, it was decided to apply the integrative review, since this option will 
grant greater rigor and transparency, since the review method is clearly defined a priori and allows a 
selection of texts by the quality of the texts according to their advocates [22]. 

This investigation was based on the study of the influence of leadership on success in school 
management by seeking evidence of how it occurs, the way it is perceived by teachers and its real 
impact on the success of students and the school organization itself, transparent to the community 
through its sustainability actions, its academic results and distinction among peers. Thus, a question of 
research formulated, was: How does the practice of leadership contribute to the success of school 
management? 

Therefore, four keywords are removed from the research question: "Leadership", "School Management", 
"Director" and "Portugal", so the Boolean equation used was: leadership and (School Management or 
Director) and Portugal. The additional inclusion criteria were: 1. Studies of the Portuguese reality; 2. 
Studies in Portuguese; 3. Dissertations, thesis, and scientific articles; 4. Open access; 5. Education; 6. 
Period 2006 - 2021; 7. To address the theme of management, leadership, and communication as a 
factor of cooperation in leadership; 8. In empirical studies the conclusions must be real, consistent and 
accurate.  

The consultation took place in national repositories with access through the Internet, namely the 
Scientific Repository of Open Access of Portugal (RCAAP) and Scielo Portugal.  In relation to scientific 
articles, the following Portuguese-language journals were consulted, including: Revista Lusófona de 
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Educação; Revista Portuguesa de Educação; Revista Portuguesa de Investigação Educacional; 
Investigar em Educação; E-Psi; Centro de investigação e inovação em Educação, sensos-e. The reason 
for the research being limited to these bases was due above all to be available through the Internet, to 
be open access and only if you want Portuguese studies. 

Through RCAAP research, 285 studies were obtained when the Boolean equation was placed, to which 
19 documents obtained from the other sources were added. As there were studies, the right number 
was 303. When the additional criteria of dissertation, thesis, scientific article of open access and 
education were added, 118 documents were added.  

Then, the title and abstract of the studies was read to be considered relevant for the research, 
considering its criteria, more specifically the specific objectives of the investigation, in this phase, 59 
studies were rejected. Of the 59 documents that remained eligible, performing a more detailed analysis 
of the contents of each of them, an analytical reading of them was carried out considering the specific 
objectives of the research, only 35 documents remained. In this selection, criteria 7 and 8 were 
considered, dealing with the theme of management, leadership, and communication as a factor of 
cooperation in leadership and empirical studies, the conclusions must be real, consistent and accurate. 
In the diagram in Figure 1 summarizes the review selection process. 

 
Figure 1. Study Selection Diagram. 

This collection and selection phase was the most complex, since it was the most important for the validity 
of the work to be exceeded, there was a long period of research and verification of research that ran 
from January 2021 to March of the same year, where there were several tunings for the research to be 
effective. For the keywords chosen and the Boolean terms chosen were those that allowed the retrieval 
of known documents that were pertinent to the study in question. Thus, some simulation research was 
carried out until it was refined.  

The documents should be theoretical reviews or empirical studies on management and educational 
leadership in Portugal, that is, that treated in a main or secondary way, the types, practices and modes 
of management and school leadership, the communication used, the importance of communication, as 
well as the functioning of performance bodies of top and/or intermediate management positions. After 
reading, the publications were organized by criteria: types of leadership, evidence of communication, 
management and leadership/leadership and management, climate in schools and organization. 
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Next, a qualitative study of the data was carried out through content analysis, which was performed 
through criteria, which allow to verify similarities and distinctions of the works. 

3 RESULTS 
The samples vary in terms of their composition, because we have cases where there are only principals 
and others involving other members of the school community. 

In geographical terms we have most samples concentrated in northern Portugal, but half of the studies 
analyzed do not mention the specific location, only mentions that it is in Portuguese. 

As for the methods used to obtain data, it was found that most are case studies, qualitative studies, as 
shown in table 1. 

Table 1. Characteristics of Studies according to Methodological Aspects. 

Nature of the study Number of studies 
Quantitative (and/or descriptive) 
Questionnaire 
Questionnaire and document analysis 

19 

Qualitative 
Semi-structured interview 
Interview 
Document analysis 
Meta-analysis 
Case studies  

Triangulation 
Documentary research 
Observation 
Semi-structured interview 
Focus Group 
Questionnaire 
Formal and open + semi-structured 
interviews 
Surveys 

78 

Mixed  3 

From the empirical studies selected and analyzed, we can verify that the most frequent sample is the 
director/directors, and there is another type of sample as recorded in Table 2. 

Table 2. Type of Samples Used in Selected Empirical Studies. 

Sample Type Frequency (%) 
Director 35,7 
Teachers  17,9 
Teachers and Directors 3,6 
Director and coordinators 7,1 
Director, teachers, and other members of the educational community 21,4 
Director, teachers, coordinators 7,1 
Chairman of the General Council, Director, Deputy Director, Deputy Directors and Coordinators 3,6 
Management elements and teachers 3,6 

After a careful reading of the publications previously stated, a division was carried out according to 
criteria, namely: management and relationship between leadership and management styles, 
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organization, leadership and leadership styles, mood in schools (influenced by leadership and/or 
management) and communication (related to leadership, organization, and management). 

Table 3. Criteria and Number of Documents Registered. 

Criterion Number of documents 
mentioned 

Management and relationship between leadership and management 9 

Organization 12 

Leadership and leadership styles 29 

Climate in schools 8 

Communication 5 

About the relationship between leadership and management, in the conclusions of Costa and Costa 
[23], Nunes [24] and Silva [25] we have the reference that leadership cannot be removed from 
management as Day [10] cited that there had to be balance, going Costa and Costa [23] mentioning 
that there should be a balance between these two functions, Dullewicz and Higgs [21] identified in their 
leadership skills the management qualifications. 

Quintas et al. [26] they expose that the existing management is more reactive than it activates what 
leads us to meet Vasconcelhos [11], which narrates that the danger of the principal attaching himself to 
the task of making the schoolwork does not lead to its task in the deepest sense of management. 

When we observe the reality of public schools in Portugal, we can conclude that they are pressured to 
achieve results, and as Torres and Palhares mentions the directors are "subjected to multiple 
mechanisms of control, inspection and evaluation” [27, p. 97]. 

The management mentioned is more procedural and more reactive, noting that for the improvement of 
schools in necessary there is a balance between the leader and the manager. The leader assumes the 
management functions and must intervene in the development of culture, as it should ensure collective 
participation in the only sense with mission and vision of the school. The type of leadership he is 
referenced is of the management type, the director takes up more of his time with management tasks 
than with leadership tasks. 

Pessoa [28] cites distributed leadership as a guarantee of a safe and healthy learning environment, 
already Diogo et al. [29] democratic and humanist leadership, where distributed leadership is found. The 
leadership to be privileged will be the one that elevates dialogue and participation, with a view to the 
discussion and construction of amplified agreements. Shared management is seen as the best 
performance, so we will have multiple leaders, since there is the division of responsibilities and decision 
processes. Leadership needs more horizontal participation models, with the leader having the guiding 
role of good practices, support, and motivation, in which the strategic plan must be outlined by all those 
involved in the educational process, which meet the categories defined by Leithwood and Louis [17] that 
lead to successful leadership. It is important that there is sharing in the implementation of the educational 
project, so that it can be implemented responsibly by all stakeholders, just as the involvement of directors 
in pedagogical leadership is more significant. 

At the level of the leadership styles mentioned in the studies, these were diversified, namely: autocratic, 
authoritarian, democratic, situational, participatory, and dialoguing, democratic and shared, 
transactional, and transformational. The last style was the one that most emerged, being the most 
referenced to characterize the leadership of the directors of Public Schools in Portugal, which in the 
qualitative study of Teles [30], states that the transformational dominates, but the style has a proximity 
to the transactional, already in the Almeida [31] we found that the transactional (quantitative study) 
emerges, and in the investigations of João [32],  mixed study, and Inocêncio [33], qualitative, we have 
the dominant transformational style. In the analyzed articles we visualized two opinions, one that the 
predominant styles are transformational and transactional, quantitative study, [34] and the existing style 
is closer to transactional, a qualitative study [23]. These differences in qualifications cannot be justified 
by the choice of different approaches, as we have in quantitative and qualitative studies with different 
conclusions. Observing the samples of these studies, we verified the existence of diversified samples, 
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which also do not lead us to conclude that there is a relationship between the conclusions and the 
samples of the studies. 

Costa et al. [35] rightly states that transformational leadership is what one wants, but that is not the 
reality. The margin of autonomy that we have in schools does not allow this reality to exist, yet to add 
"the elections are limited to the minimum, reduced and smaller the collegiate bodies, favoring the 
"hierarchy in the exercise of management positions" (as established, in reinforcement, Decree-Law No. 
137/2012). [36, p. 3]. Abrunhosa da Silva [37] states that the director's actions are limited, considering 
the legal attributions, pointing as a leadership style the management style, such as Torres ([38]), since 
pedagogical leadership falls short of what is expected by applying more in administrative tasks imposed 
on it. Baptista e Abrantes [39] mentions the role of the leader in pedagogical guidance is residual, and 
there is difficulty in fielding an integrative vision, as well as difficulty in consolidating "shared leaders" 
due to the concentration of power in the figure of the director.  It is still found that the directors are far 
from the desired [28]. 

Quintas e Gonçalves [40] alludes that intermediate leaders appear in a little affirmative way, they still 
have little expression, just as the decision-making processes are few, and there are difficulties of the 
directors motivated and involve their peers [41], being distant from the transformational leadership model 
defined by Leithwood and his team [12], since these weaknesses are not far from the creation of a 
productive school culture and the development of structures that facilitate the participation of decisions 
in the school. 

4 CONCLUSIONS 
Management and leadership must always go hand in hand, and a more humanized school should be 
built where the manager must be effective and the democratic leader. As Silva et al. mention.  [42] the 
model of democratic management is what leads to the realization of results, but this is called into 
question with Decree-Law No. 75/2008, because the director will always be the target of all decisions, 
because it concentrates powers, and this will be the "face" of the entire school organization. 

The leadership that is attached to rationalist models of the organization, because we have an 
educational hyper bureaucratization [7] and we should have spaces for negotiation, discussion, and 
mediation, as well as having more participatory leaders at the pedagogical level. 

In the type of transformational leadership, we can notice projects developed in community, peer 
dialogue, mobilization around causes and collective processes, such as sharing team successes and 
encouraging decision-making [12]. Here the dialogue and proximity emerge and in this way actions are 
developed mobilizing the community towards improvement and evolution. Thus, dialogue is important 
when formulating the educational project, so that it can be implemented by all stakeholders. Peer 
dialogue, mobilization around causes and collective processes, such as sharing team successes and 
encouraging decision-making are important factors for achieving the school's success. 
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Abstract 
This paper describes the curriculum design of performance-cantered learning course of lab-based 
computer networking. 

The course is compulsory for students of engineering specialties in the field of communication and 
computer engineering. The objectives of the course, the structure of the curriculum content, the type 
and the specificity of the studied and simulated practical computer networking lab experiments are 
described. 

The organization of the training activities is carried out through an e-learning management system for 
performance-centered learning – DIPSEIL (https://v4.dipseil.net/). A brief review of the DIPSEIL system 
is made of its Performance support system implementation methodology in engineering education and 
the basic educational tools used by lecturers and students. 

The design of the course in the DIPSEIL system is organized around tasks for performances from the 
students. The concept of "learning by doing" is used, with about six lab experiments running for 12 
weeks and one final project for final assessment of students' knowledge. At a macro level, the course is 
organized as a blended learning course (face-to-face lectures and exercises, web based learning 
activities in LMS and practical lab experiments) in the DIPSEIL e-learning environment - 
https://v4.dipseil.net/. 

The course organization provides a constant relationship with a teacher and colleagues via email, in the 
e-learning environment and through chats, monitoring and feedback. The results from experiments show 
that students who used DIPSEIL system in a performance-centered course perform significantly better 
on learning tasks for solving problems and practical lab experiments in computer networking than 
students that are imposed to traditional methods. 

Keywords: performance-centred learning, lab-based computer networking, DIPSEIL learning environment. 

1 INTRODUCTION  
The telecommunications sector is an area of high growth in the world economy and its important stimulator. 
This growth is dictated by the emerging need for faster and better telecommunications services. 

The subject Computer Networks is fundamental for engineering students studying computer and 
communication systems because more and more modern telecommunications are based on the use of 
TCP/IP protocols for data transmission of voice, video and multimedia. 

There are many different textbooks on computer networks, which are taught in both undergraduate and 
graduate level courses and introduce students to the theoretical foundations of data transmission, OSI 
model, different architectures and protocols working on the Internet. 

By studying the theoretical aspects of computer networks, in most cases students do not acquire the 
necessary practical skills and hands-on experience with real networks and network hardware. 

Realizing such shortcomings of traditional networking courses, some researchers have been developing 
complementary lab-based networking courses [1], [2], [3], [4]. 

Our literature study shows that practical laboratory experiments in computer networks that can be used 
in engineering education are shifting to simulations and the use of virtual laboratories instead of working 
with real network hardware [5], [6], [7], [8]. 

The use of practical laboratory exercises in the training of engineering students is fundamental in 
providing solid theoretical knowledge and practical skills and competencies that explain the abstractness 
of the taught material and turn it into practical experience. 
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Accordingly, to [7] three main practical laboratory delivery methods have been identified, which are 
characterized by different use of hardware, software and virtualization technologies: physical lab, hybrid 
Lab and virtual laboratory solutions. 

Some authors believe that there are limitations in the use of real hardware - network switches, routers, 
etc., related to the high cost, need for maintenance, upgrades, and the need to plan access to the real 
laboratory with a limited number of spots. To address these limitations, hybrid and virtual networking 
laboratory models are offered in the training of students in a university environment. 

Physical Network Laboratories are characterized by 100% use of real network hardware, through which 
students gain valuable practical experience in the physical network environment in which they apply the 
acquired theoretical knowledge. Accordingly, to [9], the lab configuration and set up may vary accordingly 
to business case, requirements and related factors including cost, maintenance and operability. 

Hybrid Laboratory models feature the integration of virtual software components into a real physical 
network configuration. To make it easier for teachers to design and use complex network experiments 
while improving students' learning experiences, hybrid laboratories offer a number of networking 
capabilities such as IPv4, IPv6 routing, Secure Socket Layer (SSL) and Open Virtual Private Network 
(VPN) [10]. Main disadvantages are identified in high system requirements of the equipment that will 
host the virtualized instances and general issues related to physical IT networking hardware such as 
cost, maintenance and frequent upgrades [7]. 

Pure Virtualization Laboratories are characterized by a complete virtualization of physical networking 
devices and their related interconnection. They are usually deployed on an open-source cloud platform in 
combination of different virtualization technologies [7]. Virtual Networking laboratories are based on the 
use of software such as Cisco Packet Tracer and GNS3, which allows students to create, manage, install 
and study complex network topologies in a closed and secure environment without affecting external real 
networks or telecommunications devices [11]. Graphical Network Simulator-3 (shortened to GNS3) is a 
network software emulator first released in 2008. It allows the combination of virtual and real devices, used 
to simulate complex networks. It uses Dynamips emulation software to simulate Cisco IOS. 

However, this type of program offers limited functionality and features in terms of switching / routing 
capabilities. The main limitations are identified in the inability to support some network protocols and 
Internet operation, Cisco operating system (IOS) and ISO routers, inability to connect to existing IT 
network infrastructure and reasonable minimum requirements for the host machine. However, GNS3 
cannot replace the real use of physical hardware such as routers and switches as it provides students 
with virtual copies with low fidelity compared to real networks. 

Limitations and disadvantages of Hybrid Laboratory models and Pure Virtualization Laboratories create 
the necessity of the implementation of a laboratory solution within a real hardware devices capable to 
address and overcome those drawbacks through the enhancement of network reliability, efficiency and 
stability factors. 

In addition to real-world lab experiments, the use of Pure Virtualization Laboratories solutions such as 
GNS3 and other useful software for Layer2 frame analysis, IP packets and datagram analysis such as 
Wireshark, Advanced IP scanner, and NMAP should not be ruled out. 

These virtual tools and real-world software solutions must be carefully combined with the use of physical 
network hardware such as switches, routers, access points, optical network equipment and thus 
increase students' knowledge and practical skills for analyzing network traffic and simulating complex 
network topologies. 

In order to provide engineering students practical knowledge on basic networking subjects such as 
physical layer, data link layer, network and routing configuration, routing protocols, IP address allocation, 
remote connection with telnet or Secure Shell (SSH) we have created lab-based with real hardware 
computer networking course which is presented to students through performance-centered learning approach. 

2 A STRATEGIC ADOPTION OF PERFORMANCE-CENTERED LEARNING 
Performance-centered learning is an approach to teaching and learning that emphasizes students being 
able to do, or perform, specific skills because of instruction. In this framework, students demonstrate the 
ability to apply or use knowledge, rather than simply knowing the information. Performance-centered 
learning (PCL) typically includes activities and tasks that are authentic and meaningful to the students. 
PCL focuses on how the content is taught and assessed, not on the specific information covered in a 
course, so it can be applied across different content areas and instructional levels.  
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Adapting existing courses to the PCL model provides an opportunity for faculty to think through the goals 
and pedagogical approach for their course. It does not require that course content be changed, nor does 
it dictate how a course will be taught, or limit the instructor’s creativity. All courses can be adapted to a 
PCL framework with the instructor retaining full control over how the course will be delivered. To adapt 
courses to the PCL model, the emphasis shifts from evaluating what the students know to a more student-
centered focus of evaluating what the students are able to do with their knowledge and skills.  
Computer networking as a subject in engineering education and the design of complex computer networks 
and topologies, by its very nature, is project driven; therefore, from the outset, project-based learning (PBL) 
with addition of Performance-centered learning has been identified as the pedagogical tools best suited to 
the teaching of the lab based networking course. These pedagogical approaches are well established and 
there are many studies. [12],[13],[14],[15],[16]. 
The Faculty of Physics and Technology of the University of Plovdiv has for many years used the method 
of project-based learning and performance-cantered approach for students in engineering specialties in 
the field of electronics, computer and communications and information technologies. For this purpose, a 
specialized Learning Management System (LMS) - DIPSEIL (https://v4.dipseil.net/) is developed, based 
on the method of project-based training and performance support systems by solving real-world 
engineering tasks from the respective scientific discipline [14] ,[16]. 
The main characteristic, which distinguishes DIPSEIL LMS from other LMS’, is the Performance-Cantered 
learning method [16] and the system geographical distribution. The use of Performance-cantered learning 
method in Higher University education leads to different course design where all educational activities and 
student learning paths are integrated around of “tasks for performances“. This means that all learning 
content is divided in small tasks which student has to perform for a given time period for example 1 or 2 
weeks. The tasks are with practical approach and the student has to perform it and solve many practical 
problems, which are related with the learning outcomes which course design has defined. For each task, 
DIPSEL LMS offers 5 educational virtual instruments: task description; task specific training; reference 
information; instructions how to perform; expert advises; connection with remote labs. These virtual 
educational instruments contain the all the information which student needs to perform the task. The task 
description instrument contains a file, which forms the task – it can be any web page, multimedia file, 
schematics and so on. Task specific training instrument is built by DIPSEIL learning objects designed to 
supply the theoretical foundations and the necessary minimum of knowledge related to the task. Reference 
information about the task virtual instrument provides dynamically web-links and external for DIPSEIL 
content regarding the task – more information, books, bibliography, etc. Instructions how to perform is 
fundamental virtual education instrument which provides students with specific instructions for dealing with 
the problem - a sequence of actions, the algorithm to work, concrete steps in implementing - 
measurements, simulations, etc. Expert advises educational instrument is a tool by means of which the 
student meets predefined expert advice from experts or automated expert system for performing the task. 
For performing complicated engineering problems in the field of Electronics, Communications and 
Information technology, DIPSEIL LMS offers a connection with remote laboratories for performing 
experiments in real time. 

3 COURSE STRUCTURE AND OBJECTIVES 
The course "Computer Networks" is taught in the 5th semester of the 3rd year of all engineering 
specialties of the Faculty of Physics and Technology of the University of Plovdiv. Prior to this course, 
students study fundamental disciplines such as Electrical Engineering, Electronic and Semiconductor 
Devices, Analogue Electronics and Digital Electronics. The learning objectives of the course is to 
acquaint students with the basic knowledge for the computer networks, OSI model, Physical layer, Data 
link layer, IP v.4 protocol, TCP/IP, different routing protocols and their usage. 

The key aims of the course are to ensure that students gain a general theoretical understanding of the 
design, operation, and performance of network architectures and to appreciate the practical issues and 
processes involved in actual network design. To achieve these goals, a three-threaded delivery 
approach is adopted as shown in Fig. 1. 
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Fig.1 Three thread delivery approach 

This approach comprised a lecture thread that is used to convey the theoretical understanding of the 
operation of computer networks, Lab experiments thread that is intended to develop the student’s 
practical skills to design, deploy and setup network topologies, and project based learning thread, which 
ensures the students with knowledge for simulation and design of complex computer network projects. 

The lecture thread is delivered as 30 hours of lectures in which the class contact sessions are used for 
discussion and debate of key issues, and supported with online materials made available through the 
DIPSEIL LMS. This aspect of the module is carefully designed to take the students on a journey through 
basic computer networks theory. It is starting with the basic LAN topologies, the OSI model, Physical 
and Data Link layer. Then the IPv.4 and IPv.6 protocols are introduced with TCP/IP suite of protocols. 
From here, Session and Presentation layer protocols are described, followed by Presentation layer 
functionality. Next, a review and understanding of network security aspects are discussed, which led 
into a detailed analysis of issues relating to protecting an organization’s network infrastructure. 
Assessment of the lecture thread is carried out by a 30 multiple choice questions computer based test 
made in faculty, which carry a weighting of 50%. 

COMPUTER NETWORKS COURSE

LECTURE THREAD

Theoretical understanding 
of computer networks, 

topologies, protocols and 
operation

1.OSI Model
2.Physical Layer
3.Data Link Layer
4.Network Layer,IP v4., v6.
5.Transport Layer – TCP/IP
6.Sesion Layer
7.Presentation Layer, SSH
8.Application Layer, HTTP
9.Network Security

LAB EXPERIMENTS 
THREAD

Practical Lab experiments 
with real networking 

hardware
1.Design and imple-
mentation of LAN with 
structured cabling
2.Optical network design 
and implementation
3.Layer 2 basics. Setup of 
managed switch. Create 
VLANs and Trunk ports.
4.Routing. Setup Ubiquity 
router. DHCP server. 
Setup static routing and 
NAT rules.
5. Wi-Fi experiments. 
Setup Wi-Fi access point.
6.Create and research of 
Wi-Fi link bridge.

DIPSEIL LMS PROJCT 
AS A SOUTION FILE

1.Simulate the designed 
and implemented in LAB 1 
computer network using 
GNS3. Upload as a 
solution file in Dipseil 
LMS.
2. Upload a solution file 
for the optical network in 
LAB2.
3.Simulate the network 
topology of LAB3 and 
upload the results as a 
solution file.
4.Simulate the network 
topology of LAB4 and 
upload the results as a 
solution file.
5.Upload solution file for 
LAB5
6.Upload solution file for 
LAB6

FINAL ASSESMENT 
WITH MCQ TEST – 50%

TWO ASSESMENTS 
WITH MCQ TEST – 25%

 ASSESMENT FOR 
EVERY SOLUTION FILE  

25%
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The LAB experiments thread comprised 24 hours of lab works with real networking hardware and is 
designed to complement the lecture thread by placing the students in a situation where they are required 
to work with real-life network hardware equipment. Here, performance-centered and project based 
learning approach is used specifically to develop hands-on experience and practical skills to setup and 
maintain managed network switches and routers. All lab experiments are organized around tasks for 
performance, as DIPSEIL LMS require it. Another 6 hours are left for working with network simulation 
software GNS3 for simulation of complex networking topologies. Two assessments after each block of 
three lab works are performed out by 30 multiple choice questions computer based test which students 
made in faculty, which carry a weighting of 25%. 

After each lab work, the students are asked to develop a small project in written form or a simulation of 
the network topology, which was experimented with the real-life hardware equipment and to upload it in 
DIPSEIL LMS as a solution file. Each task for performance is assessed individually and the student 
receives a grade for it. Then the final grade for this thread is formed by all six task for performance 
solution grades and carry a weighting of 25%. 

Table 1. Class schedule with lecture topics, Lab experiments and tasks for performances in DIPSEIL  

Week Content LAB Experiments 
Tasks for performances in 

DIPSEIL LMS in form of 
solution file 

1-2 Lecture: Basic Network 
topologies. OSI model of 
computer networks 

Wiring and assembly of a computer 
network with FTP cable, 24-port patch 
panel, computer sockets and 24 port 
managed switch. Network testing. 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the network assembled 
in lab experiment 

3-4 Lecture: Physical Layer. 
Network transition media. 
Fiber optic 
communications.  

Wiring and assembly of a computer 
network with single mode fiber optic 
cable, 2 optical distribution frames with 
12 ports. Use media converters and SFP 
modules. Network testing. 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the network assembled 
in lab experiment 

5-6 Lecture: Data Link Layer. 
Network Layer. IPv.4 

VLANs setup of managed switch. Define 
access ports and trunk ports. Spanning 
tree protocol setup in a series of 3 
interconnected managed switches. 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the network topologies 
used in lab experiment. 

7-8 Lecture: Network Layer. 
IPv.4. Routing protocols. 
Transport Layer 

Setup managed router for static route to 
3VLANs with different IP networks. 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the network topologies 
used in lab experiment. 

9-10 Lecture: Session Layer Setup Wi-FI network with access points 
(AP) and software/hardware controller. 
Setup access lists and different 
authentication WPA2/WPA3 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the Wi-Fi network used 
in lab experiment. 

11-12 Lecture: Presentation 
Layer.  

Setup Wi-Fi bridge between 2 networks 
using parabolic antennas. 

Submit a task for performance in 
DIPSEL LMS with simulation 
results for the Wi-Fi network used 
in lab experiment. 

13-14 Lecture: Application 
Layer. HTTP, SMTP, 
IMAP, FTP 

Capture and analyze of network traffic 
with Wireshark 

Submit a task for performance in 
DIPSEL LMS for analyzed 
network traffic. 

15 Lecture: Network security Setup VPN tunnel between 2 managed 
routers. 

Submit a task for performance in 
DIPSEL LMS for the tunnel from 
lab experiment. 
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Table 1 describes the Class schedule with lecture topics, Lab experiments and tasks for performances 
in DIPSEIL. 

 
Fig.2 Task for performance for LAB4 

Fig.2 shows the task for performance which the students have to solve in the lab4 (week 7-8). The task 
to perform is the following: Create the network topology from Fig.1. Connect the SFP port of the ER-X 
SFP router to an optical fiber in the network lab that connects you to the Internet and receives DHCP 
settings. Configure 3 virtual networks both in ER-X router and in EdgeSwitch10XP VLAN20, VLAN30 
and VLAN50 each with its own DHCP server distributing network addresses in a different networks. 
Configure Trunk port on ER-X eth0 and port10 on EdgeSwitch10XP. Test the network configuration and 
make sure everything works. Report all settings in a solution file and upload it into DIPSEIL LMS. 

4 RESULTS 
In our research the question is how effective is the use of performance-centered approach along with 
project-based learning methodology provided by DIPSEIL system in the domain of lab-based computer 
networking course. 

The main requirement is to ascertain the students' perception of the module of laboratory experiments 
with real networking hardware and in particular of the achieved effectiveness of performance-centered 
approach and project-based learning as pedagogical methodologies. For this purpose, an assessment 
questionnaire was developed, which was given to the students after the last lab experiment. 

The results from this questionnaire are presented in Table 2 in which students were asked to score each 
question in the range of 0 to 4 and where the satisfaction level is a weighted average of these scores 
for each question. A maximum score given by all students for a given question would result in a 
satisfaction level of 100% for that question 
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Table 2. Questionarie results 

Question Satisfaction level 
The performance-centered learning sessions in DIPSEL LMS for computer network lab 
experiments module improved my understanding of the knowledge that lectures provided. 84% 

The performance-centered learning sessions helped my understanding of theoretical 
statements about the operation of computer networks. 82% 

The performance-centered learning sessions have improved my hands-on experience and 
practical skills to setup and maintain networking hardware. 78% 

I appreciate the efectivness of project based training in laboratory experiments sesions on 
computer networks. 80% 

Having participated in both performance-centered and project based learning sessions my 
confidence and ability to setup complex real network topologies has been enhanced. 72% 

The project based working sessions helped my ability for teamwork. 84% 

The performance-centered learning and project-based training were well organized and 
effective. 74% 

The performance-centered learning and project-based training should be kept as pedagogical 
methodologies for teaching lab based computer networking. 90% 

Overall strong support for the specific use of performance centered training (PCL) and project based 
learning (PBL) pedagogical approaches are exhibited in this questionnaire. This support is evidenced 
by the consistently high satisfaction levels, with all respondents strongly rating PCL and PBL as having 
helped their understanding of the theoretical aspects of computer network operation. Similarly, students 
acknowledge that the PCL and PBL sessions have improved their hands-on experience and practical 
skills to setup and maintain networking hardware. Students have also generally acknowledged that the 
PCL and PBL sessions have helped to enhance their confidence in being able to setup complex network 
topologies. The PBL sessions have assisted the students, the authors believe, in teamwork. Finally, 
support exists for PBL to be retained as a key pedagogical tool for the delivery of lab based networking 
course in engendering education. 

5 CONCLUSIONS 
This paper has described the experience and philosophy behind the use of PCL and PBL methodologies 
to facilitate the teaching of lab based computer networks course to students in engineering specialties 
in telecommunications and information systems at the Plovdiv University “Paisii Hilendarski”, Plovdiv, 
Bulgaria. Teaching students how to gain practical hands-on experience in working with real-life network 
hardware represents a challenge. A three threaded approach was adopted in which a lecture thread 
was used to develop the students’ general understanding of computer networks theory and its operation, 
LAB experiments thread that is used to facilitate students to gain hands-on experience to setup and 
maintain networking hardware and a PBL thread that is used to develop design skills. The design of the 
LAB experiments thread exploited the practical experience of the module facilitators and allowed the 
students to take on the role of network administrators, working with real-life networking hardware and 
scenarios that had a strong practical dimension and realism. Evaluation of this PCL and PBL methods 
has indicated generally strong support from the student cohort, reflected in an encouraging set of results 
obtained from the lab based computer networks course. 
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WHAT PARENTS THINK ABOUT DIGITAL MEDIA IN THE 
CLASSROOM: CASE STUDIES FROM A SECONDARY SCHOOL 

DURING THE COVID-19 PANDEMICS DISTANCE LEARNING 

Gülhan Türken, Gudrun Marci-Boehncke  
TU Dortmund University (GERMANY) 

Abstract 
The covid-19 pandemic shifted teaching in many countries into virtual space. Students met their 
teachers only either in alternating classes or entirely at a distance. For many countries, digital learning 
was already a natural part of school culture before the pandemic. Furthermore, beyond international 
comparisons, there are always significant differences within each country and its schools. However, 
teachers in Germany have used digital media more sparingly than their colleagues internationally [1], 
according to the comparative IAE study ICILS [2].  

In a qualitative study with several lower secondary school classes, we wanted to know how parents 
experience and assess this digitally supported learning situation and which potentials and risks they 
perceive in teaching with digital media. We observed digitally skilled and didactically trained classes and 
those whose teachers organized their digital lessons on their own and reverted to more traditional forms 
of learning. A semi-standardized questionnaire interviewed all parents from two comprehensive school 
grades in a medium-sized city. The selection of flanking, in-depth interviews were compiled with 
maximum heterogeneity. The results show a clear – albeit at first glance perplexing and ambivalent - 
picture: parents assess digital media literacy as a necessary competence for their children, but they 
reproduce stereotypically and collectively discussed risks and dangers. 

On the one hand, they emphasize a supposed “analogue authenticity” of the traditionally rather media-
poor school lessons; on the other hand, they recognize many potentials in the digital lessons necessary. 
The differentiation of their arguments is higher in the positive area of potentials than in the negative area 
of risks. However, there remains a great deal of uncertainty about what digital literacy is worth and how 
teachers value it. “Meaningful social practices” [3] related to digital skills seem difficult for parents to 
define. The results provide exciting references to the assessments of the risks and potentials of digital 
media, as they were surveyed among teachers in the IAE study. Internationally, the view of the parents 
offers the opportunity to supplement the previous learning space school, as it is depicted in DigCompEdu 
[4] in the perspectives of the teachers, the teaching field, and the students, with another perspective, 
which often also plays a role in the planning of the teachers [5]. Teachers reflect the assumed 
expectations that parents have of their teaching [6]. A comparison with the actual and, under the 
conditions of the pandemic, modified parental expectations for working with digital media can thus have 
a retroactive influence on teachers' attitudes and expectations after the Corona pandemic and make 
digital literacy a desirable set of competencies even in previously more digitally skeptical countries. 

Keywords: digital literacy, digital competencies, distance learning, parental beliefs. 

1 INTRODUCTION 
Schools in the pandemic faced a significant challenge with closures to reduce the spread of infection. 
They had to review their usual teaching concepts to see if they could meet the demands of education at 
a distance. Schools, teachers, school supervisors, students, and parents were affected by adaptation 
processes, in which the handling of digitization was considered above all [7]. 

An empirical study in Germany with 998 respondents at the beginning of the pandemic [8] revealed that 
77% of parents found digitization in schools too slow. In the majority, schools were still communicating 
with older digital or analog forms of contact. Only 38% of parents said that in-school learning platforms 
were used. For 54%, contact was established by phone. 71% received emails. 51% of teachers know 
how to integrate digital media pedagogically into the classroom, according to parents. 30% perceive 
“game-based learning methods” that make learning more fun. Furthermore, 56% recognize joint 
document processing as a change in the learning situation. Almost 80% see a compulsory subject of 
computer science as necessary. 
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These statements do not specify what criteria parents have for judging the meaningful pedagogical 
integration of digital media in the classroom. It is unclear, for example, what value playful learning 
methods have in their opinion. Is it a matter of short-term motivation? Why are parents demanding 
computer science? There has already been a wave of enthusiasm for computer science in schools in 
Germany, which declined again after a few years with the facilitated user interfaces (WYSIWYG). Is it 
computer science that we need? Parents want academic success for their children, certificates that allow 
for a successful educational biography even after the school years are over. Grades seem to be the 
most critical and socially accepted measurement tool for this purpose so far. They are supposed to 
indicate how well the students achieve the goal of the lessons.  

Checking the effectiveness and acceptance of teaching with digital media requires more than just 
looking at the learners and their grades. First, we need to ask what the initial situation of the lesson is. 
After all, as with analog face-to-face instruction, there are differences in quality. Before anything 
meaningful can be said about what influence digitality has on the learning situation, the learning situation 
itself should first be considered. In an international comparison, German teachers tend to be skeptical 
about the positive potential of digital media (cf. [1], [2]). 

When cognitivist-oriented frontal teaching is digitalized, this amounts to the provision of digital materials. 
Students learn from predefined materials, answer questions, and complete a learning path predefined 
by the teacher to lead to an expected and predefined goal or outcome. With this form of learning, one 
can ensure that all learners are taught the same path and thus are given the same opportunities to 
achieve the defined goal. However, individual learning preferences or learning difficulties are 
independent of this. These are initially less taken into account in such a setting. However, this setting 
enables a supposedly fair assessment of all students.  

However, this form is not particularly well suited for digital learning. It represents the paradigm of 
Marshall McLuhans “Gutenberg Galaxy” [9]. For mediadidactic scientist Krommer, “[t]he current 
attempts to support the old paradigm, e.g., by replacing the tools used so far (here a whiteboard instead 
of the blackboard, there tablets instead of books), [...] are, when seen in the light, palliative-medical 
measures intended to prolong the life of the Gutenberg school through technical apparatuses and to 
delay the paradigm shift” [10 p88, own translation]. In this context, the sheathing of old principles not 
only leads to the fact that the manifold didactic potentials of digital media cannot be exploited [11] but 
likewise bears the danger that students are not sufficiently supported and promoted in the formation of 
media competencies – which do not only refer to the technical handling of media. 

Digital forms of work are more oriented towards interactionist settings, enable a high degree of 
individualization, and rely heavily on “learning in groups.” That means adapting to a new teaching 
paradigm, which is less tightly controlled than the predominantly used form of work in frontal teaching. 
Interactionist teaching requires an excellent overall design in preparation, with clear structures, role 
definitions, milestones, and coaching opportunities from peers and/or teachers. Such a setting 
permanently changes the school's work and assessment culture and demands increased flexibility since 
the students’ work cannot be so concretely predetermined. It allows for much less standardization, which 
means much greater individualization, which must be reflected in assessment and asks for new 
standards. The use of technology alone and also factors such as self-efficacy and motivation, cognitive 
engagement, learning instructions, and others [12] each in themselves still say little about the overall 
ambiance in which teaching takes place. In this respect, technical, pedagogical, content-specific aspects 
[13] can no more be separated in the consideration than, complementarily, the embedding of 
instructional offerings in a current context of mediatization and inclusive forms of work that enable 
everyone to participate [14].  

For the 2020 shift in teaching to social distance, which was initially quite suddenly demanded, teachers 
understandably started from what they had planned for ordinary presence. In this respect, distance 
teaching here ultimately became a touchstone for a successful or less successful adaptation of the 
general and familiar teaching design using digital environments. Did an adapted instructional design for 
digital work already exist before the school closures? Has digitality only replaced old media, or has its 
inclusion changed content and forms of work as well as instructional goals? 

2 METHODOLOGY 
We wanted to know how parents experience digital learning for their children. They have a different 
perspective on their children than the teachers; they experience the attitude, the self-efficacy 
expectations of their children, their motivation, and they are mostly also asked for advice on technical 
and content-related problems. To this end, we looked at a German comprehensive school in spring 2021 
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in the 7th and 9th grades of secondary education in German. Using questionnaires and primarily 
qualitative guided interviews, we asked teachers, students, and parents how they coped with digital 
instruction during the school closure, their general attitude toward digitization in the school context, 
where problems arose, and what improvements they would make to see. The paper presents the parent 
perspective in spring 2021, three-quarters of a year after the pandemic. The evaluated school supports 
digital development and works with a learning platform where all teachers and students are instructed. 
In the grades interviewed, half of the teachers chose to work in a project-based manner after receiving 
in-service training within the school, while the other half continued to work more traditionally to transmit 
their concepts.  

For the guided interviews, parents were contacted via the learning platform at the suggestion of the 
teachers. Parents with additional family languages were also explicitly solicited. A bilingual master 
student also contacted the parents in a Turkish letter. An interview with a maximum difference of the 
selected interview partners was integrated. Five parents each had a child in grades seven and nine, 
with one parent having a child in each grade. Three children have been diagnosed with special needs 
with a literacy difficulty, and one child is high-risk and was exclusively distance schooled early on during 
the pandemic. Two families have multicultural backgrounds in Tunisia, North Macedonia, Kosovo, and 
India. One father and eight mothers agreed to be interviewed. The group of matched children consists 
of eight boys and two girls. Six of the children participated in the intervention classes with project-
oriented settings, and four children belonged to the groups with single-adapted settings. Interviews were 
conducted one-on-one via Zoom after parents completed a questionnaire and were familiar with the 
survey topic.  

All interviews could be conducted without technical problems and lasted between 20 and 25 minutes. 
According to Reinders [15] and Misoch [16], basic principles of qualitative research guided the 
interviews. Openness, processuality, and communication should be given without hypotheses 
predetermining the conduct of the interview. The guided interview seemed suitable for eliciting “opinions, 
values, attitudes, experiences, subjective attributions of meaning, and knowledge” [15 p81]. The 
interviews were recorded in informed consent and transcribed and coded by the interviewer. In this 
process, the transcription instructions, according to Kuckartz [17], offered guidance, and the 
transcription was done as a content-semantic transcription according to Dresing and Pehl [18]. The 
following will differentiate respondents' answers according to whether they belonged to the intervention 
group (IG) or the control group (CG). The interviewees quoted here will be numbered consecutively 
(e.g., IG2 for respondent no. 2 from the intervention group or CG7 for respondent no. 7 from the control 
group). Fundamental for the analysis of the interviews was the qualitative content analysis, according to 
Mayring and Frenzl [19]. The coding of the analysis were developed in a team with other female 
researchers and documented in a coding guide. The focus was on the following research questions:  

1 How do parents experience and evaluate learning with digital media in the German lessons?  
2 What potentials and risks do they see in this context?  
3 Are there differences between the intervention group, which gained insights into a contemporary 

reading promotion concept with digital media, and the control group, which experienced a more 
traditional German lesson?  

4 What perspectives do parents express about future teaching? 

3 RESULTS 

3.1 Positive attitude and opportunities  
Overall, the parents' survey shows a very positive attitude toward digital media in the school context. 
That is particularly clear from the differentiated code system and the frequency of positive statements 
about learning with digital media. Thus, under the predefined main category “positive attitude/ 
opportunities,” a total of 20 subcategories could be inductively formed, with each code standing for a 
perceived or suspected potential. In the superordinate category “skeptical attitude/worries,” on the other 
hand, only six subcategories could be identified. The frequency distributions also reinforce this clear 
picture. While 109 statements could be assigned to the former category, the latter consists of only 15 
statements. Accordingly, the first result of the present study is that the parents surveyed have a 
fundamentally positive attitude toward the use of digital media in the classroom and see a wide range 
of opportunities.  
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The most pronounced category is that of enabling self-efficacy experiences, with 14 statements. This 
category includes all statements where parents name potentials in promoting independence, self-
organization, and self-regulation. In particular, they perceive that access to the Internet and the 
associated possibility of obtaining information quickly and easily helps children learn more independently 
and responsibly. As a result, they advocate that free Internet access should also be made possible at 
school. Thus, it becomes clear that the opportunity of self-efficacy experiences is closely linked to the 
advantage of faster and better information retrieval, which is also explicitly highlighted as an advantage 
of using digital media in the classroom (see Figure 1). 

 
Figure 1. Perceived potential concerning the use of digital media in the classroom. 

Thus, parents express a clear connection between digital and independent learning. That is also 
particularly obvious in the following quote:  

On the other hand, I would like to see more digital media flowing into face-to-face lessons 
as well. That the children ultimately learn to work more independently. (IG2) 

At the same time, the perceived independence is also associated with the homeschooling situation, in 
which learners were inevitably left to their own devices. However, this is also seen as positive about 
learning with digital media (cf. IG2) and as an occasion for change in school:  

He has become very independent as a result, isn't he? And that is already/ that is something 
different, ok? But a positive thing that you draw from it now in the end, right? (IG2) 

In the context of “faster/better information acquisition,” “more effective learning” is also highlighted as a 
potential (cf. IC1, IC3). Digital media are highlighted as learning motivators by parents in the work of the 
intervention group – i.e., in the project-oriented setting – as is particularly clear from the following quote, 
for example:  

I was positively surprised that he voluntarily just always sat down and did. [...] And/but I 
thought he was more motivated and also organized himself very well. I was surprised. So 
that was now/ There was no need to build up pressure. That worked by itself. (IG4) 

This category “increase in motivation” emerges among parents whose children belong to the intervention 
group who experienced action and production-oriented reading instruction with digital media. Here, this 
effect is attributed to the media themselves and the participatory and creative opportunities for action 
resulting from their use (cf. IG6). In addition, it is emphasized that digital media particularly enable 
interest-led and varied learning (cf. IG6). It becomes apparent in the following statements:  

Yes, so he had decided to make a podcast with the group. And that went down very well 
with him because he is so a bit technical...he enjoys that, even though he is never dealt 
with it before. But to deal with it is very close to him, because he doesn't like to do that with 
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the subject “German” otherwise. So German lessons are not usually his thing [laughter]. 
(IG4)  

Well, he found it....He is, of course, a “technology freak,” and he thinks it's great that he 
could work with these digital media, that he could use them and then see in the end what 
the result was. I mean, normally, a child hasn't had to deal with that yet. Now they had to. 
And that was exciting for him. Then to see what comes out of this comic that he has 
created? And that was already...he had fun. I think he will do that more often. (IG2) 

Thus, it is very clear from the first statement that the confrontation with technology in connection with a 
creative application can considerably increase the motivation to learn. However, the mother points out 
in the further course of the interview that this, of course, depends on whether the child is also technology-
savvy:  

Well, they both participated well. But both tasks were very close to the nature of the 
children, I would say. So my daughter wouldn't have had so much to do with technical 
things. (IG4)  

These perceptions are accompanied by demands to integrate more “such projects, such as these 
videos” (IG1) into the lessons. The potential of increasing reading motivation further justifies that:  

It is more fun for the children, and the motivation is greater when I read a book and am 
supposed to design or do something with it. Than if I just mindlessly read a book and then 
have to write an essay about it. (IG1)  

Furthermore, parents in the intervention group perceive the facilitation of participatory learning through 
the innovative use of digital media as very positive, since the children can support each other in this way 
and this increases motivation as well as promoting independence (cf. IG4, IG5).  

Finally, the category “individual and social future perspective” should be highlighted and explained. 
Here, the respondents see the great potential of learning with digital media in preparing their children 
for life in a digitized society and therefore also see the use of digital media in the school context as 
imperative:  

Also in face-to-face classes, because that's simply what the working world demands of us. 
At the latest at university. In teaching, children have to be able to do that. That's been the 
big shortcoming for years, that our children just can't do it anymore. So we start to confront 
them with independence when they go into training and wonder why they fail. So that's 
already a point there would be....digital media would be easier to use that. (IG6) 

The following further aspects are mentioned as potentials: 

- Enabling experiences of self-efficacy 
- Promotion of cooperative forms of learning/participative learning 
- Increase of motivation 
- Increase of reading motivation 
- Promotion of reading competence 
- Promotion of media competence 
- Individual and societal future perspective 
- Equal opportunities/educational justice 
- Sustainable learning 
- Improved classroom organization/quality 
- Faster/better information retrieval 
- Differentiation/individual support 
- Variety of methods 
- Accessibility of learning content 
- More effective learning 
- Facilitation of learning support 
- Up-to-dateness of learning content 
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- Relief of the teachers 
- Bridging of absences due to illness 
- Sustainability 

3.2 Skeptical attitude and concerns 
The category “Skeptical attitude and concerns” is much less pronounced among parents. However, the 
greatest fear among them is still distraction by digital media. Furthermore, some of the parents surveyed 
are concerned that digital media could deteriorate spelling or handwriting. These findings also coincide 
with teachers’ fears (cf. [1], [2]). From a media theory perspective, the statements in this category 
primarily reveal an understanding of digital media as technical tools. 

Furthermore, it is evident that parents also fear that digital media are more likely to tempt them to copy 
the content, which could diminish the learning benefit. Only one mother mentions the concern about 
diffuse “dangers of the Internet.” The potential of the Internet, therefore, outweighs the concerns. 

3.3 Conditions for success  
In addition to general educational policy measures regarding infrastructure and equipment, it is essential 
to the parents that the teachers themselves are media-competent:  

At the moment, there is still a lot that the worksheets with the tasks are then sent and 
completed. […] So I would like to see just a little bit more [.] How should I say? The teachers 
may become a bit fitter, maybe even put a video in, aiming exactly at the topic. You 
sometimes get videos, but they don't always necessarily target the question. (IG4)  

As “wishes concerning future lessons,” the parents mention the integration of digital media into normal 
school activities:  

Yes. I would like it to continue as it is now. These digital media...that they are used, that 
they are used more frequently. So really, that, as I said, laptops, iPads. That all of that is 
integrated into the school. Because it's just the future, or it's already there. It's already a 
reality. Everybody is using it. And the kids just have to learn dealing with it, with the dangers 
and with the benefits, with these things. (IG3)  

However, in our opinion, arguments concerning the target perspective of the lessons are of particular 
importance:  

[.] Yes, that was often a bit...this uncertainty...so at the end, there is always the performance 
is evaluated somewhere. And there this uncertainty, because you never had something like 
that before or how is something like that controlled? Am I learning the right thing now? Am 
I on the right track? That is always a bit difficult. Because that's always in the back of your 
mind, and even when you're doing the tasks, there's always this question: How am I doing 
that? Also, with this podcast. How is that evaluated? Am I doing it right? Do I have the 
equipment right? Am I recording it well? Or and also: How is the content? Does it all fit? 
And that was difficult for him to assess. (IG4) 

This/this group/this/this group work was not yet so active, I would say. However, my boy 
also met with his two classmates; I think four times in total. The first time they started 
making the trailer. Nevertheless, they were, I'll put it this way, a bit clumsy. They didn't 
know what to do. […] And the first positive thing was really the first day when they met for 
the trailer […] And then recorded some nonsense for three hours. They did that a total of 
four times. I was really worried, but the part, the trailer, turned out great. [.] I wouldn't have 
thought they could do it. (IG1) 

Parents in the intervention group, in particular, are unable to assess how their children's performance in 
project-oriented instruction meets expectations and how it is evaluated. They experience the children 
as motivated and, at their discretion, also find the management to be excellent. Nevertheless, they do 
not know the criteria of the teachers and are irritated because the products of the work look different 
than before, so they cannot adequately categorize the performance with known criteria.  
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4 CONCLUSIONS 
The most impressive result appeared to us to be the positive evaluation of digital media in the classroom. 
Despite general fatigue due to the strenuous learning situation during the pandemic, the parents would 
like to see lessons with greater use of digital media in the long term – and not just as technical devices, 
but as a condition of modern forms of work. The motivational aspect is emphasized above all by parents 
whose children worked in the intervention group. Here, independence, experiences of self-efficacy, 
better learning organization, and the possibility of differentiation were particularly noticeable. The 
significantly higher number of arguments for the positive consequences of digital media among all 
parents clearly shows an expectation to adapt lessons to the reality of life outside school. The counter-
arguments are stereotypical and coincide with the arguments that skeptics have cited for decades, even 
centuries, with the advent of new media: Distraction, deterioration of motor skills, and multiple but diffuse 
dangers.  

Statements about the uncertainty of parents if it comes to their children’s grades and competences seem 
particularly important to us. Parents cannot estimate how the teachers will judge the novel work 
performances. They perceive unusual motivation and very different work behavior in their children. This 
situation offers a great opportunity [20] – also for a dialog with the school. It seems essential to make 
mutual expectations transparent. Teachers, too, are concerned that such changed instruction will not 
meet parents' expectations ([5], [6]). The fundamentally positive expectations of parents for clearly more 
digitally oriented teaching should here encourage offensive realignments of previous working and 
assessment practices against the background of truly changed teaching and learning paradigms. 
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AWARENESS OF STUDENTS OF THE FACULTY OF EDUCATION OF 
THE PREVENTION OF RISKY BEHAVIOR ON THE INTERNET 

J. Miková, R. Kárníková 
Palacky University in Olomouc, Faculty of Education (CZECH REPUBLIC) 

Abstract 
Digital technologies surround us everywhere and in every minute of our lives. The generation of children 
born after the year 2000 has been coming across them since their first breath. It is natural for them to 
use digital technologies, as well as to have personal profiles on several social networks. It is not only a 
matter of course but also a necessity. Creating personal profiles on social networks at an early age has 
become a major global problem, so for example, Facebook has introduced an age limit that sets when 
a new user can first create their personal profile. One of the main reasons for these restrictions was the 
ever-increasing risks of social networks and the effort to protect children from them. For the same 
reasons, various prevention programs began to emerge, and more schools focused on prevention. 

The findings show that the young age of new users on social networks is still a problem. Although the 
age limit is limited, children tend to provide false information and establish profiles without their parents' 
knowledge. In the age category between 6 and 12 years of age, 30.7% of respondents set their first 
account on the social network. 60.53% of respondents said that their parents knew about it. 
Furthermore, 57.89% of respondents confirmed that they had taken part in a prevention program and 
34.2% stated that they had learned about the risks of the Internet at school. The results show that it is 
necessary for students of the Faculty of Education to address this topic in their future practice. 

Keywords: risky behavior, Internet, student of the Faculty of Education. 

1 INTRODUCTION  
Contemporary life is different in many ways than it was 20 or 30 years ago. Modern technologies are 
increasingly changing people's lives, entering all areas of human existence. There are modern factories 
or advanced medical procedures to save lives. Education at all levels has also undergone a huge 
change. The teaching style has changed, the environment has changed dramatically, and digital 
technologies have become widely used to support education [1]. However, the situation around the 
Covid-19 pandemic has brought room for further change. Full-time teaching has been changed into 
distance form and has shown schools the possibilities and limits of distance learning [2], [3]. 
Furthermore, the time spent on the Internet has extended not only for school purposes but also for 
private ones, since direct social contact with other people was banned. Students living in dormitories 
had to leave those, which affected their relationships [4]. 

1.1 Risky behavior of students on the Internet 
There are many ways of Internet communication, e.g. Internet calls or social networks-based 
communication (SN). The current generation of university students is more inclined towards SN, which 
provide them with almost unlimited opportunities to share and send various types of material [5]. Just 
as these networks are easy to use, they are also easy to abuse, creating room for the spread of negative 
phenomena such as cyberbullying, sexting, and others [6]. If a person is exposed to risky behavior 
already in childhood, it can be assumed that they will face these phenomena even in adulthood, and the 
social network of a particular person only increases this risk [7]. The circle of friends on social networks 
is one of the other aspects that are involved in various types of risky behavior. Users of social networks 
create various groups, often closed ones, dedicated to a specific topic. Groups have rules set and the 
user, by expressing interest in becoming a member, must accept these rules. These are not just rules, 
but also values, norms, or roles. The danger of such groups lies in putting pressure on the individual 
who rejects certain norms of behavior with the threat of expulsion from the group [8]. 

College students, as young adults, long for a relationship with another individual. For the sake of another, 
they are often willing to cross some of their boundaries and, for example, send intimate photos to or sext 
with their partner, even if they often do not like it or do it under pressure. If the relationship breaks down, 
blackmail may occur under the threat of publishing intimate photographs on the Internet [9], [10]. Sexting 
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is also closely related to the development of technology, where most college students now have 
smartphones with an internet connection. It is therefore very easy for them to connect to the Internet 
almost anywhere and at any time and to be able to share intimate photos or videos [11], [13]. Some 
studies point to sexting as something positive. In order to maintain good relationships between partners 
and to support their sexual life, sending intimate photos is certainly a pleasant diversion. It is not 
necessary to directly reject these activities, however, it is appropriate to discuss this topic with students 
in the context of sex education at school [12]. 

One of the other types of risky behavior is sharing of personal data on social networks. By personal 
data, we mean sharing location, address or telephone number, or the vacation period. All this data can 
help potential attackers commit their crimes [14]. Students often do not realize that meeting strangers 
who have addressed them on social networks or, for example, via e-mail, can be dangerous and they 
are willing to meet this stranger [20]. 

Cyberbullying, which occurs among university students, may also be considered very risky. Chinese 
researchers found worrying data which revealed that 64.32% of respondents suffered from cyberbullying 
and 25.98% said that they themselves bullied others [19]. Contrary to these findings is a study from 
Spain, where the authors confirm the presence of cyberbullying among university students, but on a 
much smaller scale than in China. Their findings show that 4% of respondents are victims of 
cyberbullying and 7.9% of the total number of respondents were found to be aggressors [21]. 

1.2 Age of children when setting accounts on social networks 
Currently, about 7.83 billion people live on our planet. Of these, 5.22 billion (66.6%) people use a mobile 
phone and 4.66 billion (59.5%) use the Internet. 4.2 billion (53.6%) of the population enjoy social 
networks. From 2016 to 2021, the number of social network users has almost doubled. It has grown 
from 2.31 billion to 4.2 billion users.  Facebook (FB) is currently the most used social network; in January 
2021 it was used by 2.74 million users [15]. 

In today's digital age, the number of SN users is still growing and the age at which children establish 
their first profiles on SN is decreasing. The youngest children are often unable to distinguish between 
reality and fake news and fake profiles. As children develop socially, emotionally, and intellectually, their 
preferences for the use of SN change [16]. Children are not mature enough to manage their emotions 
and stress. This may lead to procrastination in connection with the use of SN, which ultimately has a 
negative impact on all areas of the child's life [17]. 

Currently, children under the age of 13, shouldn't be able to set an account on the social network 
Facebook, at least according to the rules that Facebook publishes on its website. As the company also 
owns the Instagram social network, it intends to do the same here [18]. Such rules are set by most SNs, 
but unfortunately, the reality is different, as research shows. In the Czech Republic, it was found that 
children aged 7-12 use social networks in more than half of the cases (51.75%). The research report 
included about 27,000 who commented on the question of what Internet services they use. In this age 
category, there were individuals (2.84%) who admitted that they also visited sites with a sexual theme. 
One of the other problems is monitoring the challenges that children then tend to imitate. The highest 
frequency of follow-up calls (67.01% of respondents) was found on YouTube. The most common 
platform on which children have encountered some form of cyber-attack is Facebook [22]. 

1.3 Prevention and safety on the Internet 
The perception of security on the Internet is related to the perception of security in the real world. If 
a person has been attacked, assaulted, or robbed in real life and lives in an area that seems less secure, 
then they tend to be more concerned about the risks of social networks [23]. Young people tend to 
present themselves at the SN, which leads to the need to regularly share posts about their lives within 
the community of their friends and the need to comment on the posts of others. Ultimately, this behavior 
increases the time spent on the Internet [24]. 

Children are exposed to the regular sharing of their photos ever since their birth. Many parents post their 
children's pictures on their social networks, thus creating a digital trace of children's lives. Parents are 
the first people involved in the upbringing of children, so it is important to create prevention programs 
for them as well [25]. 

Children become acquainted with digital technologies and the Internet at a very early age when they 
often do not even know how to read. With the start of school attendance and the acquisition of reading 
and writing skills, there is a much higher risk of children starting to communicate with strangers who 
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pretend to be someone else, so it is necessary to pay close attention to sufficient education about the 
risks of Internet communication. Tutorials such as various videos and spots have been developed for 
this purpose [26]. It is also appropriate to mention forms of sexual harassment on the Internet during 
sex education at school [27]. 

There are many international companies, as well as local ones, that support various non-profit 
organizations dealing with the issue of safety on the Internet. These organizations manage safety lines 
which children can confide in. There is also professional psychological help available. They also focus 
on creating educative materials for schools, children, or parents. They organize courses and workshops 
and try to monitor the current situation [28]. Websites on this topic are also an integral part of preventive 
measures [29]. 

2 METHODOLOGY 

2.1 Objective of the paper 
The main goal of the pilot study was to find out at what age the respondents established their first profile 
on the social network and whether their parents knew about this activity. We were also interested in the 
connection between these findings and selected demographic data. 

2.2 Research sample 
The pilot study, which took place in May and June 2021, was conceived as quantitative. Due to the 
unfavorable situation caused by the Covid-19 pandemic, a questionnaire survey was conducted using 
Google forms. The respondents participating in the research were students from the Faculty of 
Education of Palacký University in Olomouc in the Czech Republic. As future teachers, students should 
be sufficiently familiar with the issue of risky behavior to be able to provide the necessary support to 
their potential students. A total of 114 respondents from various study programs participated in the pilot 
study, and their anonymity and voluntariness were ensured during data collection. 

2.3 Data processing 
The completed answers in the online Google form were transformed into an .xls table compatible with 
MS Excel from the Microsoft 365 service package. Subsequently, the filled in data were checked formally 
and logically. Further data processing has taken place in the STATISTICA program, version 14. 

3 RESULTS 
The pilot study was attended by 114 students of the Faculty of Education, Palacký University in Olomouc 
from various study programs. There were 94 women and 20 men. The results were compared using a 
chi-square significance test with a selected significance level of p = 0.05. 

3.1 Age of children when setting accounts on social networks 
The first table presents the age distribution in which the respondents (divided by gender) created their 
first account on social networks. 6 (5.26%) students opened their first account on SN in the period 
between 6 and 10 years of age and 29 (25.44%) in the period between 10 and 12 years of life. In total, 
35 (30.7%) respondents set up their profile on SN at a very young age. 

Table 1. Age of creating the first account on SN by gender 

Gender 6-10 years 10-12 years 12-14 years 14-16 years 16 years and above 

Female  5 25 31 13 21 

Male 1 4 7 3 5 

3.2 Parental awareness about their children creating SN accounts 
In connection with age categories and parents' awareness that their children set up their first social 
media account, it was found that in most age groups, children informed their parents about this. A total 
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of 69 (60.53%) respondents informed their parents. No statistically significant difference (p = 0.29) was 
found between the age categories and parental awareness in the frequencies of individual categories. 

Table 2. Parental awareness about their child creating an account on SNs 

 Age categories 
Did parents know 6-10 years 10-12 years 12-14 years 14-16 years 16 years and above 

Yes 4 18 26 10 11 

No 2 11 12 5 15 

In connection with the parents' awareness about their children creating their first SN accounts by their 
children and the size of the place of residence, it was found that the size of the place of residence does 
not determine whether the students confided in their parents to open the first account on social networks. 
No statistically significant difference (p = 0.57) was found between the size of the place of residence 
and the awareness of parents in the frequencies of individual categories. 

Table 3. Parental awareness about their child creating an account  
on SNs in connection with the size of the place of residence 

  Population 
Did parents know to 10000 10000-50000 50000-100000 100000 and more 

Yes 32 19 10 8 

No 25 9 8 3 

In the case of the parents knowing that their child set up their first SN account and the connection with 
the child's gender, no statistically significant difference (p = 0.58) was found in the frequencies of the 
individual categories. 

Table 4. Parental awareness about their child creating  
an account on SNs in connection with the student’s gender 

  Gender 
Did parents know Female Male 

Yes 58 11 

No 36 9 

3.3 Awareness of Internet risks 
Furthermore, the connection between gender and information on the risks of using the Internet was 
studied. In this context, no statistically significant difference (p = 0.54) was found between age 
categories and awareness of Internet risks. 

Table 5. Risk awareness according to gender 

  Awareness of risks before using the Internet 
Gender Yes No 

Female 54 40 

Male 10 10 

3.4 Awareness of prevention programs 
The gender of the respondents does not affect the awareness about preventive programs. Out of the total 
number of 114 respondents, 66 (57.89%) respondents participated within some prevention program. 
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Table 6. Participating within prevention programs according to gender 

  Participating within prevention programs 
Gender Yes No 

Female 54 40 

Male 12 8 

3.5 Sending of intimate photos 
Regarding the sharing of intimate photos, 91 (79.82%) respondents answered that they do not share 
their intimate photos online. 

Table 7. Sharing of intimate photos according to gender 
 Sharing of intimate photos 

Gender Yes No 

Female 21 73 

Male 2 18 

4 CONCLUSIONS 
Our findings point to a problem with setting up an account on social networks at an early age. 30.7% of 
respondents set their account on SN between 6 and 12 years of age. Compared to the study mentioned 
in the theoretical part, it was a lower number of respondents, which, however, suggests that there is an 
increasing tendency. This finding supports the need for more consistent prevention programs at lower 
levels of education. 

In the next part of the research, we focused on the relationship between demographic data, gender, and 
whether the respondents informed their parents about setting up their first SN account. Neither the 
child's gender nor the size of the place of residence has a significant effect on the parents' awareness 
about their child creating the first profile on social networks. The same finding applied within age 
categories as well. In the future study, it would be appropriate to focus on the reasons that lead children 
to secretly opening SN accounts. 

Respondents also commented on awareness of the risks of the Internet. It was found that half of the 
men and almost half of the women were not informed about the risks posed by the Internet when setting 
up their first SN accounts, which again shows the importance of teaching about this topic in the early 
stages of education. Out of the total number of 114 respondents, only 66 (57.89%) stated that they had 
already participated in some form of a prevention program. When asked whether they learned about 
risky behavior on the Internet at school, 34.2% of respondents answered negatively. 

Sharing intimate photos is considered one of the risky behaviors on the Internet. Almost 80% of 
respondents said they did not share their photos. However, it should be added that some studies do not 
necessarily condemn this behavior [12], stating that it may be a positive aspect of maintaining 
a functional relationship. However, a problem can arise at the end of such a relationship when the 
photographs can be used for some form of enforcement. Unfortunately, if this behavior occurs in 
children, it can have fatal consequences. 

It is, however, encouraging that a new concept of education in the field of informatics is coming to 
primary schools and pedagogical staff will be able to pay more attention to the topic of risks associated 
with the use of the Internet and social networks. 
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Abstract 
The article solves the problem of studying the preconditions for the appearance of such a feature of 
modern people's thinking as clip art. It was found that the characteristics of this style of thinking include 
an adaptive way of behaving in an overloaded information space, which leads to the fact that the brains 
of today's learners are unable to comprehend, comprehend the relationship between events through the 
illusory idea of the ability to know the answer to any question. As a result, the need to memorize, 
summarize and comprehend information is eliminated, which causes changes in thinking: the number 
of desired, meaningful, unknown objects of thinking decreases and thoughts stop producing thoughts, 
symbols and ideas. 

The bases that allow to state that the modern pupil / student is dominated by clip thinking are singled 
out. These include reduced ability to analyze and find meaning in activities; fragmentary division and 
mosaic picture of the world; lack of ability to logical constructions, to long and intensive training loads; 
underdevelopment of the sensory sphere, contemptuous attitude to the observance of ethical and 
aesthetic norms; tendency to simple solutions with the solution of problems "clip style". It is theoretically 
substantiated that clip thinking, which is manifested in modern pupils / students, displaces and replaces 
logical thinking, a certain level of which is provided by existing teaching methods. 

The article presents the author's method of studying this phenomenon on the basis of an online 
questionnaire, which allowed to analyze the information obtained, its classification and grouping of 
identified trends, as well as to outline the strategic directions of its implementation. 536 secondary school 
teachers and teachers of higher educational institutions from all regions of Ukraine took part in the survey. 

The questionnaires were created in Google form and offered through the social networks Facebook and 
Viber. Primary school teachers were the most interested (47%), while teachers of higher education 
institutions accounted for almost 17%. Teachers of mathematics (29.3%), physics (6%), computer 
science (9.2%), Ukrainian language and literature (5.6%) and others also took part in the survey. 
Professional interest in the subject of the survey was actively demonstrated by teachers with more than 
20 years of experience (51.1%) and beginning teachers (20.2%). 

One of the key questions of the Questionnaire is the understanding of teachers / teachers of the essence 
of clip thinking and its manifestations in the process of teaching pupils / students. Respondents' opinions 
were distributed as follows: 75.2% believe that clip thinking is associated with a high rate of switching 
attention from one object to another through short vivid images and specific links, such as short video 
clips; and 28.3% of educators believe that this is a type of thinking that reflects the diversity of properties 
of objects without a connection between them. But all teachers are unanimous in the fact that over the 
past 5 years, students have shown signs of clip thinking and properties that are derived from it.  

Keywords: generation Z, the cognitive processes, clip thinking, the signs of clip thinking. 

1 INTRODUCTION  
Every hour, every minute a person is "attacked" by information, the sources of which are different: the 
Internet, television, radio, newspapers, calls, and so on. The strengthening of the role of information and 
information technologies has led to the fact that modern society exists at a new stage of development - 
information. There is a fundamentally new way of communication and transmission of information, called 
"screen culture". A new human environment is being formed - the information society, the specificity of 
which is the transmission of information through a moving image, which is accompanied by sound. Under 
the influence of the information society, thinking is changing, which is why concepts such as "screen man", 
"clip thinking" and "clip consciousness" are increasingly appearing in the scientific literature. 
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Note that the basis of all cognitive processes is the human brain. It is obvious that under the influence 
of the latest technologies the child's brain undergoes rapid changes. The daily influence of computers, 
smartphones, search engines (Google, Yahoo) stimulates changes in the brain at the cellular level and 
gradually strengthens new neural connections while weakening the old ones [1] [Honcharenko, SA, 
Vavryk, AY, Vereshchak, Ye. P., Kondratenko, LO ta in., 2014). Ukrainian psychologists from the 
Institute of Psychology of the National Academy of Pedagogical Sciences of Ukraine have proved that 
the brain of modern man has acquired an excessive ability to absorb digital information. This thesis 
correlates with the results of research by British psychologists and sociologists J. Cromby, T. Newton, 
and S.J. Williams (2011) [2], who determined that the fine structure of neural networks is formed on the 
basis of experience and can change significantly. Thus, the simultaneous presence of children and youth 
in the two worlds affects the development of their brain, which is the basis of all cognitive processes. 

Frumkin KG identified the following 5 main factors that contributed to the emergence of the phenomenon 
of clip thinking. First of all, it is about the fast pace of life and increasing the flow of information; 
systematic information that is constantly updated; increase the amount of incoming information; 
advanced multitasking; strengthening democracy and constant dialogue at various levels of the social 
system [3]. 

Changing thinking, namely the perception, reproduction of information, presentation of information by 
an individual requires a restructuring of the educational process and the introduction of innovative 
learning technologies. 

2 METHODOLOGY 
Modern pupils / students are representatives of the digital generation - a generation that is both in the 
physical world and in the virtual environment provided by ICT. The problem of changing cognitive 
abilities under the influence of information technology is widely studied by modern scientists (DeBell, 
M., Chapman, C., 2006) [4], (Honcharenko, SA, Vavryk, AY, Vereshchak, Ye. P., Kondratenko, LO ta 
in., 2014) [1], (Spitzer, M., 2014) [5]. Thus, the negative impact of ICT on cognitive abilities is noted by 
Ukrainian psychologists Honcharenko, S. A., Vavryk, A. Y., Vereshchak, Ye. P., Kondratenko, L. O. ta 
in. (2014) [1], which found that the current generation has an increased ability to absorb digital 
information, but acting in a virtual environment at the same time leads to a deterioration in the stability 
and duration of attention, and therefore to problems with memorizing information, reduced analytical 
synthetic personality abilities. These results correlate with the data of Spitzer M. (2014) [5] that modern 
gadgets have a negative impact on children's development. The influence of ICT on the cognitive 
processes of children, in particular primary school students, is considered in detail in the works of the 
author (Skvortsova, S., Britskan, T., 2018) [6], [Skvortsova, S., Onopriienko, O., Britskan, T., 2019 ) [7], 
(Skvortsova, S., Britskan, T., 2019) [8; 9]. 

At the same time, there are studies that claim the positive impact of ICT on the cognitive processes of 
modern people (M. DeBell, C. Chapman, 2006) [4], (Yelland, N., 2011) [10], (Plowman, L. and McPake, 
2013) [11]. In particular, Fish, McCarrick, Partridge, (2008) [12] found the benefit of using gadgets for 
cognitive development of students compared to children who do not use digital devices. These studies 
are consistent with data from Small, G., Vorgan, G. (2008) [13] on higher levels of IQ in students who 
use a computer. Also, higher learning rates were observed in students who use the Internet (Jackson, 
L.A., Witt, E.A., Games, A.I., Fitzgerald, H.E., von Eye, A., Zhao, Y., 2012) [14]. 

Objectively, the connection to the Internet creates opportunities for quick access to information 
presented in various forms - text, video and slides. Even children have pages on social networks and, 
almost continuously, either chat or receive information from the news feeds of their virtual friends. 
Modern man, on the one hand, needs information, and on the other - saturated with it. 

Thus, we can observe today that society is constantly in an overloaded information space, and in 
conditions of constant information overload, and, obviously, people form an adaptive way of dealing with 
this information space, which determines the change of thinking style described in the scientific 
literature, using the concept of "clip thinking". 

The main features of clip thinking, which is manifested in modern children, displace and replace logical 
thinking, to which traditional learning processes are adapted, and has a significant impact on the 
effectiveness of the learning process. Thus, to develop a teaching methodology based on taking into 
account and correcting the features of students' clip thinking, it is first necessary to study and analyze 
the cognitive processes of modern children / youth, which are observed by teachers over the past 5 
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years. To develop a questionnaire, which was offered to teachers at the next stage of the study, we 
studied the features of clip thinking and the properties that are derived from clip thinking. 

The virtual environment offers a person quick access to any information, and the Internet pages contain 
hyperlinks, which can be used to get to another Internet page with the necessary information. Thus, a 
person gets used to thinking with separate thoughts that are not logically related to each other, without 
trying to systematize and generalize, he has such a feature of thinking as clip - fragmentation 
(Skvortsova S., Onopriienko O., Britskan T., 2019 ) [7], (Skvortsova S., Britskan T., 2019) [9]. It takes 
mental effort to understand the logical connections between these passages, and the student has 
neither the desire nor the time to do so. 

Clip thinking is a protective reaction of the human brain to information overload - the brain does not 
perceive all the information that is impossible to comprehend in full, but only its individual fragments 
without their relationship (Volkodav, T and Semenovskikh, T., 2017) [15] , (S. Bkhat (2018)] [16].  

Thus, the peculiarity of such thinking is that the brain of the pupil / student cannot comprehend, 
comprehend the connection between events, facts, concepts, but it creates the illusion of their 
knowledge and understanding; the availability of any information on the Internet creates the illusion that 
there is no need to remember it. Thus, the number of desired, significant, unknown objects of thought is 
reduced and thoughts cease to generate thoughts, symbols and ideas. 

In addition, clip thinking is thinking with visual images, associations of various kinds. In children with clip 
thinking, the visual perception of information through its presentation in the form of diagrams, pictures, 
video images prevails. Clip thinking allows a person to memorize a large amount of information based 
on visual images without perceiving its content. For example, it is faster and easier to memorize a set 
of numbers or phrases, phrases, presented in a certain sequence based on some images that 
correspond to the information that is memorized. 

One of the features of clip thinking is also linguistic minimalism: verbal expression of thoughts is 
minimized with the actual complete replacement of speech by schemes, drawings and symbols. An 
example of such communication of modern children is the reflection of thoughts with smilies. 

All of the above features of clip thinking affect the development of long-term memory, which is based on 
the analysis and establishment of logical connections. Namely, the result of clip thinking is the inability 
to operate with the content of a fixed length, the presence of difficulties in working with semiotic 
structures, which does not provide a holistic perception of the world. 

Thus, the modern pupil / student is dominated by clip thinking, which is characterized by the following 
features: division into fragments and mosaic picture of the world; reduced ability to analyze and search 
for meaning; inability to logical constructions, long and intensive training load; underdeveloped sensory 
sphere, contemptuous attitude to the observance of ethical and aesthetic norms; tendency to simple 
solutions, arrangement of problems "button style". 

Computer surfing accompanies clip thinking, when a person quickly browses the Internet, reads only the 
beginning and end of the text, and looks at the middle diagonally. Thus, a person does not analyze 
information, does not try to understand and remember it. People with clip thinking are multitasking, as a 
constant switch of attention, which prevents new ideas and concepts from developing and makes it 
impossible to build full-fledged logical connections, and as a property to perform two or more actions 
simultaneously. Multitasking in digital generation children is imaginary, because the student's brain does not 
focus on any of the things, and the only thing that works well in them - is to switch from one activity to another. 

The positive side of clip thinking is the body's protective response to information overload, which offers 
a person the modern world. Thanks to clip thinking, information that is presented at high speed is easily 
minted in the subconscious, instantly overcoming the barrier of conscious perception (clips actualize 
irrational, non-reflexive assimilation of information), and preference is given to visual symbols as 
opposed to logic. 

Thus, the development of a questionnaire for teachers is based on the prerequisites for the emergence 
of clip thinking: the rapid development and spread to all spheres of modern human information 
technology (internetization, virtualization, gamification, robotics and computerization); the change of 
generations and the emergence of generation Z with the corresponding features of the simultaneous 
stay in two worlds - physical and virtual; acquired excessive ability of the modern human brain to 
assimilate digital information, which determines the transition from conceptual and logical thinking to 
network; information overload and the simultaneous need for new information. Clip thinking on the one 
hand is manifested as a holistic perception of the information flow, and on the other - reflects the various 
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properties of objects without a connection between them. The properties that characterize the clip style 
of thinking are manifested in the peculiar methods of obtaining and processing information, in computer 
surfing, a peculiar style of reading the text (beginning, end, middle - diagonally), which causes speed of 
information processing, but there are problems with its awareness. establishing links between content 
elements; fragmentary perception of information leads to a lack of systematicity in its content, and 
therefore the mosaic picture of the world. 

3 RESULTS 
The next study of the dominant features of clip thinking of pupils / students took place during the survey 
of teachers of Ukraine. The questionnaires were created in Google form and offered to teachers of 
Ukraine through the social networks Facebook and Viber. At the moment, 536 teachers took part in the 
survey. Primary school teachers (47%) were the most interested, while almost 17% of higher education 
teachers. Teachers of mathematics (29.3%), physics (6%), computer science (9.2%), Ukrainian 
language and literature (5.6%) and others also took part in the survey. Professional interest in the subject 
of the survey was actively demonstrated by teachers with more than 20 years of experience (51.1%) 
and beginning teachers (20.2%). 

One of the key questions of the questionnaire is the understanding by teachers of the essence of clip 
thinking and its manifestations in the process of teaching students (Fig. 1). Respondents' opinions were 
distributed as follows: 75.2% believe that this is a high speed of switching attention from one object to 
another through short bright images and specific links, for example in the form of short video clips; 28.3% 
of teachers believe that this is one of the types of thinking that reflects the various properties of objects 
without a connection between them, while other respondents believe that this is one of the types of 
thinking, characterized by a holistic perception of the information flow - 10.2% and practical use of 
concepts, logical constructs - 6.6%. 

 
Figure 1. Distribution of teachers' ideas about the essence of the concept of "clip thinking" 

No less important in the context of our study is to identify the opinion of the pedagogical community on 
the negative aspects of clip thinking of pupils / students that dominate in the process of educational and 
cognitive activities (Fig. 2). 

At the same time, more than 60.1% emphasized a significant reduction in the ability to analyze, which 
is reflected in the impossibility of isolating the logical chain, ie to highlight the main thing to draw 
conclusions - a big problem. A significant number of respondents noted the difficulty of concentrated 
attention - 56.1% and increased suggestibility, and as a result, carriers of clip thinking are easy to 
manipulate on the basis of the presentation of emotional images - 48.2%. 
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At the same time, there is a steady negative trend, which causes a drop in the level of success and a 
decrease in the coefficient of knowledge acquisition - 25.4%. 

 
Figure 2. Distribution of teachers' perceptions of the negative aspects of clip thinking 

Regarding the positive aspects of clip thinking, the opinion of the respondents was divided almost evenly 
(Fig. 3): increase in data processing speed due to reloads on the next information stream - 44.9%; 
protective reaction of the body to the flow of information, ie intellectual unloading - 41.8%; quick reaction 
to unforeseen circumstances, when there is an urgent need to make a decision - 39.1%; development 
of multitasking - 39.1%. 

 
Figure 3. Distribution of teachers' perceptions of the positive aspects of clip thinking 

Particular attention of the survey participants was aimed at identifying the properties that are inherent in 
the pupils / students and which are derived from clip thinking, which is reflected in the following (Fig. 4): 

• Computer surfing, when a person quickly browses the Internet, reads only the beginning and end, 
and browses the middle diagonally - 58.2%; 
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• Linguistic minimalism - verbal expression of thoughts is reduced to a minimum with the actual 
complete replacement of speech schemes, drawings and symbols - 57.4%; 

• Faster perception of visualized figurative information than information presented in judgments - 
38.7%; which makes it impossible to build full-fledged logical connections - 38.2%; 

• Imaginary multitasking as an opportunity to perform two or more actions simultaneously because 
the brain of the pupil / student does not focus on any of them - 32, 4%; 

• Rapid switching from one activity to another - 32%; 
• Inability to operate with the content of a fixed length, the presence of difficulties in working with 

semiotic structures, which does not provide a holistic perception of the world - 29.1%; 
• Memorizing a large amount of information, without perceiving the content, focusing on visual 

images - 17.7%. 

 
Figure 4. Distribution of teachers' perceptions of identifying properties that are derived from clip thinking 

4 CONCLUSIONS 
Clip thinking on the one hand is manifested as a holistic perception of the information flow, and on the 
other - reflects the various properties of objects without a connection between them. Clip thinking is 
characterized by a set of properties: peculiar methods of obtaining and processing information, including 
computer surfing, a peculiar style of reading the text (beginning, end, middle - diagonally), which causes 
the speed of information processing, but there are problems with its awareness. languages between 
content elements; fragmentary perception of information leads to a lack of systematicity in its content, 
and therefore a mosaic of the picture of the world. 

Prerequisites for clip thinking are established: rapid development and spread to all spheres of life of 
modern man of information technologies (internetization, virtualization, gamification, robotics and 
computerization); the change of generations and the emergence of generation Z with the corresponding 
features of the simultaneous stay in two worlds - physical and virtual; acquired excessive ability of the 
brain of modern man to assimilate digital information, which determines the transition from conceptual 
and logical thinking to network; information overload and the simultaneous need for new information. 
Clip thinking is also considered by us as a protective reaction of the human body against information 
overload, it allows a person to react quickly to circumstances when there is an urgent need to make a 
decision; causes an increase in data processing speed in response to new information. 

The dominance of clip thinking in modern student students causes negative consequences such as: 
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• Inability to perceive voluminous texts, as well as homogeneous information; the habit of 
presenting information through hyperlinks, which prevents the insertion of logical connections; 

• Difficulty concentrating; computer surfing, which is manifested in the rapid turning of pages 
without awareness of information; 

• A significant decrease in the ability to analyze, the inability to identify the logical chain, ie to 
highlight the main thing and draw conclusions; 

• Imaginary multitasking, as a constant switching of attention and simultaneous execution of several 
tasks, but the student does not focus on any of them; the only thing that works well is a quick 
switch from one case to another; 

• Better perception of visualized, figurative information, through its presentation in the form of 
diagrams, pictures, video images, than the information presented in the judgments; 

• Memorizing a large amount of information, without realizing its content, focusing on visual images; 

• Linguistic minimalism - verbal expression of thoughts is reduced to a minimum with the actual 
complete replacement of speech schemes, drawings and symbols; inability to operate with the 
content of a fixed length, the presence of difficulties in working with semiotic structures, which 
does not provide a holistic perception of the world; 

• The level of success decreases and the level of knowledge acquisition decreases; 

• Increased suggestibility, and as a consequence, the carriers of clip thinking are easy to 
manipulate on the basis of the presentation of emotional images; inability to focus on problems, 
which is manifested in indifference to the problems of others. 

Meanwhile, clip thinking has a positive effect. First, it is considered by scientists as a protective reaction 
of the human body from information overload. Second, it allows a person to respond quickly to 
circumstances when there is an urgent need to make a decision; causes an increase in data processing 
speed in response to new information. Third, it allows a person to perform several tasks simultaneously. 

The results of the study correlate with the data of T. Rezer, N. Symaniuk, E. Kuznetsova (2018) [17] that 
clip thinking is the antithesis of linear, which involves an in-depth analysis of the problem, highlighting 
the relationships between content elements and generalizations. Also, the survey of teachers confirmed 
the thesis of Volkodav, T and Semenovskikh, T (2017) [15] on the perception of modern pupils / students 
only small fragments of information. 

Agreeing with K. Frumkin (2010) [3], we emphasize such a feature as the missing context. With the clip 
approach, the context is too weak to take hold, and as a result, the clip leaves no trace in the related 
semantics of the phenomena. In order to understand a phenomenon presented in a clip format, it is 
necessary to put it in context - that is, either to get acquainted with its causes and consequences before 
reading to form a context, or to use your own experience and the context that arises from it. 
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Abstract  
This paper presents a two phased approach in the development of a full scale 3D printed model of the 
human anatomy for supporting simulation based learning experiences (SBLEs) used to train students 
in the College of Nursing at The University of Alabama in Huntsville. SBLEs are structured activities that 
represent actual or potential situations in education and practice. In Phase I 3D printed models of the 
spine, rib cage and pelvis served as the framework. 3D printed models were also printed of the lungs, 
trachea, heart, brachiocephalic trunk and the left subclavian trunk and placed inside the rib cage. 3D 
printed models of the cervical spine segment, clavicles, scapulas and sternum were then added. The 
STL (stereolithography) files were developed from CT (computed tomography) scans and were obtained 
from Embodi3D, Thingiverse and the National Institutes of Health. Considerable modifications were 
made to most of the STL files for 1) scaling the organs, 2) strengthening the walls of the organs such as 
the heart and 3) adding more PLA (polylatic acid) filament to weak points such as the ribs. The 3D 
printed models were printed using PLA on a Makerbot+. Specialized fixtures were designed and 3D 
printed to hold the arteries rising from the aorta including the celiac trunk, renal arteries and the superior 
and inferior mesenteric arteries. Various diameters of silicone rubber o-ring cord were used to simulate 
the spinal cord, aorta and the arteries rising from the heart and aorta. In Phase II the following additional 
3D printed models were added: liver, stomach, gallbladder, spleen, pancreas and bladder. The majority 
of the arteries were also added in Phase II. A literature review was conducted to obtain the diameters 
of the arteries. The diameters of the o–ring cord were then matched with the literature. All the arteries 
rising from the aorta and celiac trunk were included in the model.  In total 1) twenty-eight arteries rising 
from the aorta, aortic arch, brachiocephalic trunk and the left subclavian trunk, 2) the esophagus and 3) 
the duodenum were included in the model. Various diameter sleeves were designed and 3D printed. O-
ring cords were then super glued into the sleeves and the sleeves fused to the organs. The 3D printed 
model of the body is currently being integrated into selected SBLEs in the College of Nursing for training 
students on human anatomy and physiology.  

Keywords: Keywords: 3D printed models, organs, arteries, simulation based experiences. 

1 INTRODUCTION 
Simulation based learning experiences (SBLEs) are defined as an array of structured activities that 
represent actual or potential situations in education and practice. These activities allow nursing students 
to develop or enhance their knowledge, skills and aptitudes and to analyze and respond to realistic 
situations in a simulated environment. SBLEs occur in a simulation laboratory where nursing students 
come to engage in activities specifically designed around a set of learning objectives. These activities 
are developed into simulation cases with realistic patient scenarios. A simulation scenario contains the 
learning objectives, performance measures, patient’s (could be a manikin or actor) clinical information 
(background, current condition, medications and other relevant information), actor scripts as needed, 
timeline for the unfolding of the scenario, cues needed by the facilitator to progress the learner’s actions 
and other essential information to ensure that the SBLE is robust, immersive and successful.  

The College of Nursing at The University of Alabama in Huntsville has developed over one hundred 
SBLE training scenarios. Each simulated clinical experience is documented in detail and placed in a 
three-ring binder with specific objectives, a detailed set up sheet and pictures for standardized repetition 
with multiple clinical groups. Some of the SBLEs are related to the human anatomy and physiology. 
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Anatomy refers to the internal and external structures of the body and their physical relationships. 
Physiology refers to the study of how the human body and organs function [1].  

The objective of this research was to develop a 3D printed model of the human anatomy for use in 
simulation based learning experiences for training nursing students. The design constraints were to 
make the model as realistic as possible, to 3D print the organs actual size and to include the major 
arteries. 

2 METHODOLOGY 
Phase I of the 3D printed model of the human body included the 3D printed models of the rib cage, 
spine, pelvis, clavicles (collarbones), scapulas (shoulder bones), lungs, trachea (wind pipe), heart and 
aortic arch [2]. All the organs were positioned in the correct locations in the rib cage. The models were 
fused in the rib cage with a soldering iron.  

In Phase I the following STL (stereolithgraphy) files were obtained from Embodi3D: 

- Spine, pelvis, rib cage, clavicles and scapulas by Ahmad Fares.  
- Sternum by Cheick Sissoko (segmented from much larger model).  
- Cervical spine segment by Fbonel (each vertebra and disc were a separate STL file). 
- Lungs and trachea by Selami. 
- Heart by Marco Vettorellom MD anesthesiologist.  

Most of the STL files were modified for scaling purposes and to fit inside the model. The 3D printed ribs 
were weak and consequently stiffened by adding more PLA (polylactic acid) filament at the base of the 
ribs. The “script mode” in the Blender software has a variety of sculpting tools that were used to deform 
and inflate potential weak segments of the 3D print. Also the rib cage/spine/pelvis model had to be 
divided into segments (two halves of T1-T11, two halves of T12-L3, L4 and two halves of the pelvis with 
L5) to fit within the print volume of the 3D printer.  

Phase II of the 3D printed model consisted of adding the following organs: kidneys, liver, stomach, 
spleen, pancreas, gallbladder, bladder and intestines. All the models were printed on a MakerBot-
Replicator+, with a build volume 29.5x19.3x16.5cm and with a PLA filament. 

The STL files were developed from CT (computed tomography) scans and obtained from 
Embodi3D.com, Thingiverse.com and the National Institutes of Health 3Dprint.nih.gov. Most of the files 
were free with the exception of the pancreas, intestines and cervical spine segment. 

Silicone rubber o-ring cord was added to the model to simulate the spinal cord, esophagus, duodenum 
and aorta. O-ring cord was also used to simulate the arteries rising from the aorta and aortic arch, the 
arteries from the celiac trunk and the major arteries supplying blood to the organs.  An estimated ten 
meters of o-ring cord were included in the model. The organs and major arteries are presented in the 
following sections. 

2.1 Kidneys 
The kidneys filter blood, removing wastes and extra water to make urine. Blood is carried from the aorta 
to the left kidney through the left renal artery and to the right kidney through the right renal artery. Each 
pear shaped kidney is approximately 10-13cm long [3]. The kidneys are located between the T12-L3 
vertebrae, on both sides of the spine and behind the stomach.  The right kidney is slightly lower that the 
left kidney. 
The STL files of the kidneys were obtained from Embodi3D and developed by Mike Itagaki, MD, a 
radiologist. Fig. 1 is the 3D printed models of the kidneys. The right kidney measured 8.7x8.5x13.0cm 
and the left kidney 10.0x8.0x14.4cm. 
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 Figure 1. 3D printed model of kidneys. Figure 2. 3D printed model of liver. 

2.2 Liver 
The liver takes raw materials absorbed by the intestines and makes various chemicals the body needs 
to function [4].  The liver filters the blood from the digestive tract before passing it to the rest of the body.  
The liver is the largest organ in the human body. The highest point of the upper superior surface is 
located between T7 to T11.  Nall [5] stated a mean liver size of 14.2cm. Wolf [6] stated a mean liver size 
of 10.4cm. The mean liver size is measured by an imaginary line parallel to the vertical axis of the body 
and passing through the midpoint of the clavicle (collarbone). The imaginary line is called the 
midclavicular line.  

The STL file of the liver was obtained from Embodi3D and developed by Selami. The STL file was 
modified to correspond to the rib cavity opening. Fig. 2 is the 3D printed model of the liver with a mean 
liver size of 11.7cm on the midclavicular line. 

2.3 Stomach 
The diaphragm forms the upper surface of the abdomen. The diaphragm is a sheet of internal skeletal 
muscle that extends across the bottom of the thoracic cavity. As the diaphragm contracts the volume of 
the thoracic cavity increases, creating a negative pressure which draws air into the lungs 

The abdomen, or the belly, is the body space between the thorax (chest) and pelvis. The abdomen 
contains all the digestive organs including the stomach, small and large intestines, pancreas, liver and 
gallbladder. The abdomen also contains the kidneys and spleen. These organs are held together by 
connecting tissues that allow the organs to expand and slide against each other. The aorta and other 
blood vessels pass through the abdomen [3].   

The stomach is a muscular organ located on the left side of the upper abdomen and extends between 
T7 and L3. The stomach receives food from the esophagus and secretes acid and enzymes that digest 
food. The dimensions of an empty stomach are approximately 30.5cm long and 15.2cm across [3].  

The STL file of the stomach was obtained from Thingiverse and developed by Crmmum. Fig. 3 is the 
3D printed model of the stomach that measured 15.8cm long, 8.9cm wide and 5.9cm deep. The stomach 
was scaled up to the 30.5x15.2cm [3] and printed; however, it was greatly oversized, was out of 
proportion with the other organs and would not fit inside the rib cage. Therefore, the original dimensions 
of the stomach from Thingiverse were used in the final 3D printed model.  

The esophagus (throat) is the muscular tube that enables food to pass from the mouth and pharynx to 
the stomach [7]. The length of the esophagus is approximately 25-28cm in length and 1.5-2.0cm in 
diameter. The esophagus is behind the trachea and heart and passes through the diaphragm before 
entering the stomach [8]. 

A 16mm diameter silicone rubber cord was used to simulate the esophagus. The silicone rubber was 
inserted into a sleeve that was CAD designed and 3D printed. The PLA sleeve was fused to the stomach 
with a soldering iron. 
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Figure 3. 3D printed model of stomach Figure 4. 3D printed models of spleen, pancreas, 

gallbladder and bladder. 

2.4 Spleen 
The spleen controls the level of white and red blood cells and platelets, filters the blood and removes 
old or damaged red blood cells. The spleen is 12.7cm long, 7.6cm wide and 3.8cm thick [9]. The STL 
file of the spleen was obtained from Embodi3D and developed by Selami. Fig. 4 includes the 3D printed 
model of the spleen that measured 12.5cm in length, 8.4cm in width and 5.9cm thick. 

2.5 Pancreas 
During digestion the pancreas makes enzymes that break down sugars, fats and starches. The pancreas 
is 10-15cm in length, 3cm at the head, 2.5cm at the neck and 2cm at the tail [10]. The pancreas lies 
horizontally behind the stomach. 

The STL file of the pancreas was obtained from Embodi3D and developed by Tonia. The STL file was 
modified to remove several of the bends, to more flatten the 3D printed model and to provide a better fit 
with the other organs.  Fig. 4 includes the 3D printed model of the pancreas that measured 16cm in 
length, 4cm in width and 2cm in height. 

2.6 Gallbladder 
The gallbladder stores bile produced by the liver and then releases the bile into the duodenum in the 
small intestine. Bile helps break down fat from food in the intestines. The pear shaped gallbladder is 7-
10cm in length and 3-4cm diameter and is located below the liver [11]. The gallbladder is a hollow organ 
that is located below the right lobe of the liver.  

The STL file of the gallbladder was obtained from the National Institutes of Health (NIH) 3D Print 
Exchange (www.3dprint.nih.gov) and was developed by Nevitdilmen. The STL file included the arteries 
and veins associated with the gallbladder which were removed before printing the model. Fig. 4 includes 
the 3D printed model of the gallbladder which measures 10.0cm in length and 4.5cm diameter. 

2.7 Bladder 
The urinary bladder is a muscular sac in the pelvis and just above and behind the pubic bone.  Urine 
travels from the kidneys through tubes called ureters to the bladder. The bladder is the size of a pear 
when empty and can stretch from 5cm to 15cm, depending on the amount of urine. The normal capacity 
of the bladder is 400-600ml.  

The STL file of the bladder was obtained from the National Institutes of Health’s 3D Print Exchange and 
was developed by Nevitdilmen. Fig. 4 includes the 3D printed model of the bladder. The 3D printed 
model of the bladder measured 9.7cm in length and 4.5cm in diameter. 

2.8 Intestines 
The intestines are a long and continuous tube running from the stomach to the anus. Most absorption 
of nutrients and water occurs in the intestines.  The intestines consist of the small intestines, large 
intestines and rectum.  
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The STL file of the intestines was obtained from Embodi3D and developed by Tonia. The 3D printed 
model of the Embodi3D intestines measured 12.2x9.3x15.4cm which is approximately half size. 
Because of its rigidity and size (if the model printed at full size) the model could not be placed in the 
correct location in the body. Instead, only the duodenum was placed in the model. Additional research 
is required to locate the intestines in the body model and to have the intestines removable for training 
purpose. 

2.9 Arteries 
All the major arteries rising from the aorta and the brachiocephalic and the left subclavian trunks rising 
from the aortic arch were included in the 3D printed model (excluding the gonadal arteries). Fig. 5 shows 
the major arteries in the 3D printed model. The model also included two ureters that carry urine from the 
kidneys to the urinary bladder (Tab. 1). 

Table 1. Ureters in model. 

Duct Diameter from literature (mm) Diameter o-ring  
cord (mm) in model 

Left ureter 4.3 (range 1.7-8.0) [12] 3 

Right ureter 4.4 (range 1.5-8.0 [12] 3 

 
Figure 5. Aorta arteries and trunks in 3D printed model. 

Tab. 2 gives the names of the arteries, the mean diameters of the arteries from the literature and the 
corresponding diameters of the silicone rubber o-ring cord used in the 3D printed body model. The 
diameters of the arteries in the 3D printed heart model dictated the corresponding diameters of the 
silicone rubber o-ring cord. The numbers in Tab. 2 and Fig. 5 correspond to the arteries in the following 
listing of arteries: 

1 Brachiocephalic trunk gives rise to three branches: 
 2 Right subclavian provides blood to the right arm. 
 3 Right vertebral provides blood to the neck and head. 
 4 Right common carotid is the main blood supply to right side of the neck and head. 
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5 Left common carotid is the main blood supply to left side of head and neck. 
6 Left subclavian artery (trunk) gives rise to two branches: 
 7 Left vertebral provides blood to the neck and head. 
 8 Left brachial provides blood to the left arm. 
9 Left and 10 Right coronary arteries provide oxygenated blood to the heart muscles (location on 3D 
printed model of heart). 
11 Celiac trunk (celiac artery) gives rise to three branches (Location vertebraT12). 

12 Left gastric artery provides blood to stomach. 
13 Splenic artery provides blood to the spine. 
14 Common hepatic artery that rises to numerous arteries providing blood to the liver, gallbladder, 
stomach, duodenum and pancreas. 

15 Superior mesenteric artery (SMA) provides blood to the duodenum and intestines (Location 
immediately below celiac trunk at vertebra L1). 
16 Left renal artery (LRA) provides blood to the left kidney (location immediately below SMA). 
17 Right renal artery (RRA) provides blood to the right kidney (location immediately below SMA). 
18 Left and 19 Right gonadal arteries provide blood to ovaries in females and testicles in males (Location 
L1-L2).  
20 Inferior mesenteric artery (IMA) provides blood to the distal portion of intestines (Location vertebra 
L3).  
21 Left and 22 Right common iliac arteries provide blood to the lower limbs. Both bifurcate into the 
external and internal iliac arteries (Location 3-4cm below IMA). 
23 Left and 24 Right external iliac arteries are the largest terminal branches of the common iliac arteries 
and are the main blood supply to the lower limbs (arises from common iliac arteries).  
25 Left and 26 Right internal iliac arteries are the smaller branches of the common iliac arteries and 
provide blood to the pelvic walls, bladder, rectum, pelvic genital organs and terminal part of urethra 
(branches from common iliac arteries). 
27 Left and 28 Right femoral arteries are continuations of external iliac arteries and are the major blood 
supply down the legs. 

Table 2. Diameters of o-ring cord of arteries in 3D printed model. 

Artery Diameter from literature (mm) Diameter o-ring cord (mm) 
Ascending aorta 30.9+-4.1 [13] 19mm printed on model 
Descending aorta at diaphragm 24.3+-3.5 [13] 20mm printed on model Inserted 

16mm o-ring cord 
1 Brachiocephalic trunk 12.1+-1.6 [14] 8 
2 Right subclavian 6.38 [15] 5 
3 Right vertebral 3-5 [16] 3 
4 Right common carotid  4.3-7.7 [17] 6 
5 Left common carotid  4.3-7.7 [17] 6 
6 Left subclavian trunk 9-12 [18] 8 
7 Left vertebral 3-5 [16] 3 
8 Left brachial  3.93+-0.49 [19] 5 
9 Left coronary Part of 3D printed model of heart - 
10 Right coronary  Part of 3D printed model of heart - 
11 Celiac trunk  6-8 [20] 8 
12 Left gastric 2-4 [20] 3 
13 Splenic  5-8 [20] 6 
14 Common hepatic 5-7 [20] 5 
15 Superior mesenteric (SMA) 6-8 [20] 7 
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16 Left renal  5-7 [20] 7 
17 Right renal  5-7 [20] 7 
18 Left gonadal   - - 
19 Right gonadal    - - 
20 Inferior mesenteric (IMA) 3-5 [20] 5 
21 Left common iliac   10.1+-2.0 [21] 10 
22 Right common iliac   10.1+-2.0 [21] 10 
23 Left external iliac   9.4 [22] 10 
24 Right external iliac   9.4 [22] 10 
25 Left internal iliac   5.4+-1.5 [23] 5 
26 Right internal iliac   5.4+-1.5 [23] 5 
27 Left femoral    3.9-8.9 [24] 7 
28 Right femoral  3.9-8.9 [24] 7 

3 RESULTS 
The completed 3D printed model of the human body is given in Fig. 6. The overall dimensions of the 
model are 73cm in height, 36cm in width and 18cm in depth. The sternum was installed with magnets 
so students could remove the sternum and look inside the rib cavity to observe the heart and related 
arteries. Fig. 7 is the back view of the model. Fig. 8 is a close up view of the model.  

Fig. 9 is a top view showing the 3D printed trachea. This view includes the 3D printed models of the 
segmented cervical spine segment with the intervertebral discs. The o-ring cord includes a 10mm spinal 
cord, a 16mm esophagus and the following six arteries rising from the aortic arch: 1) the two coronary 
arteries to the arms, 2) the two carotid arteries to the head and 3) the two vertebral arteries that rise 
through the cervical vertebrae to the head.  

Silicone rubber o-ring cords were used extensively for simulating the major arteries. The o-ring cord 
comes in a variety of diameters from 3-16mm.  Most of the cord was inserted into CAD designed and 
3D printed sleeves. Super glue was used to secure the silicone rubber cord in the sleeves. The sleeves 
were then connected to the various organs using a 100W soldering iron. The sleeves were also used to 
position the o-ring cord throughout the model. In these instances the o-ring cord could move freely 
through the sleeves.  Examples of the use of the sleeves are given in Figs. 8 and 9.  

    
 Figure 6. Completed 3D printed model. Figure 7. Back view of model. 
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Several of the PLA sleeves are shown in Fig. 10. The eight arc sleeves were 20mm in diameter (O.D.) and 
covered the 14mm o-ring cord to simulate the duodenum. The right two PLA parts in Fig. 10 simulated the 
celiac trunk which is a major artery rising from the aorta. The center part in Fig. 10 is a “Y” sleeve. The 
lower 14mm sleeves in Fig. 10 were slid on the 14mm simulated aorta. The 5mm and 7mm openings held 
the o-ring cord that simulated the renal arteries and superior and inferior mesenteric arteries. 

    
  Figure 8. Close up of model.  Figure 9. Top view of model. 

 
Figure 10. PLA sleeves. 

4 CONCLUSIONS 
In summary the following conclusions are made: 
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• Combination of visual and tactile feedback is a valuable learning tool. 3D printed models can 
provide procedural competency which is typically gained through repeated exposure. 

• 3D printed model of the human body is being integrated into the simulation based learning 
experiences (SBLEs) in the College of Nursing for human anatomy and physiology training.  

• Because of the rigidity of 3D printing many of the models of the organs had to be scaled to fit into 
the cavities of the 3D printed rib cage. For this reason the intestines model was not included in 
the final model. 

• Diameters of the arteries reported in the literature varied widely. Where possible the mean or 
close to the mean was used for the artery diameter. However, in a number of instances where 
the artery diameters were small (<3mm) and large (>10mm) the simulated artery diameters were 
based on the availability of the silicone rubber o-ring cord. 

• Silicone rubber o-ring cord provided an excellent method for visualizing the arteries.  
• 3D printed sleeves greatly improved the ability to insert the silicone rubber o-ring cord and to 

connect the o-ring cord onto the 3D printed organs. Super glue was used to fix the o-ring cord in 
the sleeves. A soldering iron was used to fuse the sleeves to the organs. 

• Matte white spray paint was used to touch up imperfections and any yellowing that resulted from 
fusing the sleeves. 

The 3D printed model of the intestines was not included in the model because of its size and rigidity. 
Further research is needed to adjust and scale the model. In addition, it would be ideal to have the ability 
of easily removing the model of intestines so students can observe the bladder and arteries to the legs. 

During implementation of the 3D printed body model into the SBLEs the faculty in the College of Nursing 
requested a feature to remove some of the organs during training. Also during assembly of the model it 
became obvious that many of the arteries were behind the organs and of little value for training nursing 
students. One solution to the problem was to construct specific trainers with schematics showing the 
arteries and anatomy tables that give the names and diameters of the arteries.  
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Abstract  
This paper presents the development of four 3D printed trainers to support Simulation Based Learning 
Experiences (SBLEs) in the College of Nursing (CoN) at The University of Alabama in Huntsville (UAH).  
A full scale 3D printed model of the human body with organs and major arteries had previously been 
developed for training nursing students in human anatomy.  However, it became obvious when 
implementing the model into the SBLEs that there was a need for students to remove some of the organs 
for training purposes.  This was impossible because some of the organs were fused together during 
assembly.  In addition, it was not feasible to include many of the arteries because of space limitations 
and the closeness of the organs.  As a result, students could not trace the routes of the arteries. To 
solve the problem four specific 3D printed trainers were developed. The arteries were simulated with 
various diameters of silicone rubber o-ring cord.  A variety of sleeves were designed using CAD and 3D 
printed with a PLA (polylactic acid) filament.  The sleeves were fused to the organs.  The o-ring cord 
was inserted through the sleeves to maintain the cord in the correct location.  Trainer1 included 3D 
printed models of the heart, aortic arch, lung, ribcage, spine and clavicle.  O-ring cord simulated the 
supplying of blood from the heart to the lungs and from the brachiocephalic and left subclavian trunks.  
Trainer2 included 3D printed models of the liver, stomach, spleen and gallbladder.  O-ring cord simulated 
arteries supplying blood from the celiac trunk on the aorta to the organs.  Trainer3 included 3D printed 
models of the pancreas, spleen and duodenum.  O-ring cord simulated the supplying of blood from the 
celiac trunk and the superior mesenteric and inferior mesenteric arteries to the organs.  Trainer4 
included a 3D printed model of the intestines.  O-ring cord simulated arteries supplying blood from the 
superior mesenteric and inferior mesenteric arteries to the intestines.  Each trainer was mounted on 
plywood and contained an average of twenty arteries consisting of a total of three-five meters of o-ring 
cord.  The trainers are currently being added to the appropriate SBLEs in the College of Nursing for 
training anatomy and physiology. Manuals are being provided to tech schools through UAH MEDNET 
(Model Exchange and Development of Nursing and Engineering Technologies) for fabricating the 
trainers to support nursing programs in their schools. 

Keywords: 3D printed models, organs, SBLEs, nursing, simulation. 

1 INTRODUCTION  
3Dprinting is being adopted to provide training tools for nursing education ranging from low-fidelity 
anatomical models to practice needle injections to high-fidelity manikins that reproduce physiological 
functions and are programmed to respond to interventions in real time.  Detailed 3D printed models are 
being made of the organs in the human body as an alternative to cadaveric dissection in teaching anatomy.  
Schools are investing in synthetic cadavers and virtual anatomy tables for visualizing patient anatomy 
by virtually dissecting patients.  Virtual reality and augmented reality offer new possibilities for 
developing immersive clinical experiences. 

The objective of this research was to develop a set of 3D printed trainers to support Simulation Based 
Learning Experiences (SBLEs) in the training of nursing students in the College of Nursing.  The design 
requirements were: realism of organs, 3D printed models of organs to scale and artery diameters as 
close to actual size as possible. 
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2 METHODOLOGY 
The University of Alabama in Huntsville has constructed a 3D printed model of the human body that 
contained the rib cage, sternum, clavicles, scapulas, pelvis, spine, organs, aorta, spinal cord, esophagus, 
trachea and duodenum.  The organs included the heart, lungs, liver, stomach, spleen, gallbladder, 
pancreas and bladder.  At this point the intestines are not included because of difficulty in placement into 
the pelvic area of the model.  The purpose of the model was to train nursing students on human anatomy 
and physiology.  Anatomy refers to the internal and external structures of the body and their physical 
relationships.  Physiology refers to the study of how the human body and organs function [2].  

Fig. 1 is the 3D printed model of the human body that has been developed to support the simulation 
based learning experiences (SBLEs). The overall dimensions are 73cm in height, 36cm in width and 
18cm in depth.  The 3D printed models of the organs were printed on a MakerBot-Replicator+ with a 
build volume of 29.5 x 19.3 x 16.5cm and using an off-white PLA (polylactic acid) filament.  

Silicone rubber o-ring cord was used to simulate the arteries, aorta, spinal cord, esophagus and 
duodenum.  Super glue was used to hold the o-ring cord in the 3D printed sleeves.  The sleeves were 
fused to the organs with a soldering iron.  

During the implementation of the 3D printed body model into the SBLEs the faculty in the College of 
Nursing requested a feature to remove some of the organs during student training.  Also during assembly 
of the model it became obvious that many of the arteries were behind the organs and of little value for 
training purposes. This problem was satisfied by constructing four specific trainers. This paper presents 
the development of these four trainers illustrating the arteries from the heart to the lungs, arteries to the 
liver, stomach, spleen and gallbladder, arteries to the pancreas and duodenum and arteries to the 
intestines. 

 
Figure 1. 3D printed model of human body. 

3 RESULTS 
The following four trainers have been developed: 

- Trainer1 - Arteries supplying blood from the heart to the lungs.   
- Trainer2 - Arteries supplying blood to the liver, stomach, spleen and gallbladder. 
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- Trainer3 - Arteries supplying blood to the pancreas and duodenum. 
- Trainer4 - Arteries supplying blood to the intestines. 

The trainers were mounted on plywood bases.  All the organs and arteries were close to actual size and 
diameter.  The organs were spaced apart for better visualization.  Small mounting blocks were 3D printed 
to provide a smooth surface for super gluing the organs to the plywood bases.   A photograph and 
schematic showing the names and the routing of the arteries were provided to the nursing students.   

Fig. 2 is the lung Trainer1 along with a schematic of the trainer showing the routing of the arteries.  The 
trainer included the heart, one lung and half a rib cage and the arteries rising from the aorta. Tab. 1 
gives the names and diameters of the arteries. The numbers of the arteries in Tab.1 correspond to the 
numbers in the schematic in Fig.2.  

   
Figure 2. Lung Trainer1. 

Table 1. Arteries in lung Trainer1. 
Artery Diameter from literature (mm) Diameter o-ring cord in trainer (mm) 

1 Ascending aorta  30.9+-4.1 [4] 19mm printed on heart model 
2 Descending aorta at diaphragm 24.3+-3.5 [4] 20mm printed on heart model 

Inserted 14mm o-ring cord 
3 Brachiocephalic trunk 12.1+-1.6 [5] 8 
4 Right subclavian 6.38 [6] 5 
5 Right vertebral 3-5 [7] 3 
6 Right common carotid  4.3-7.7 [8] 7* 
7 Left common carotid  4.3-7.7 [8] 7* 
8 Left subclavian trunk 9-12 [9] 8 
9 Left vertebral 3-5 [7] 3 
10 Left brachial  3.93+-0.49 [10] 5 
11 Left coronary 3D printed on heart model - 
12 Right coronary  3D printed on heart model - 
13 Left pulmonary 19.74+-2.35 [11] 10 
14 Left pulmonary (smaller) - 5 
15 Left superior pulmonary vein 9.6-10.5 [12] 5 
16 Left inferior pulmonary vein 9.0-9.9 [12] 6 
17 Right pulmonary 19.24+-2.43 [11] 10 
18 Right pulmonary (smaller) - 5 
19 Right superior pulmonary vein 12.3-13.1[12] 5 
20 Right inferior pulmonary vein  11.4-12.4 [12] 6 
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21 Superior vena cava 14-28 [13] - 
    22 Left brachiocephalic vein - 7 
    23 Right brachiocephalic vein - 10 

24 Inferior vena cava 12-17 [14] 16 
*6mm in 3D body model   

Fig. 3 is the liver and stomach Trainer2.  The trainer included the stomach, liver, gallbladder, spleen and 
the arteries rising from the celiac trunk to these organs. Segments of the duodenum and esophagus 
were also included on the trainer. Tab. 2 gives the names and diameters of the arteries. 

   
Figure 3. Liver, stomach, spleen and gallbladder Trainer2. 

Table 2.  Arteries in liver, stomach, spleen and gallbladder Trainer2. 

Artery Diameter from literature (mm) Diameter o-ring cord in trainer (mm) 
Descending aorta at diaphragm 24.3+-3.5 [4] 20mm printed on heart model  

Inserted 14mm o-ring cord 
1 Celiac trunk 6-8 [15] 8 
2 Common hepatic 5-7 [15] 5 
3 Proper hepatic  4-6 [15] 5 
4 Left hepatic  3-5 [15] 4* 
5 Right hepatic  3-5 [15] 4* 
6 Cystic  1-2 [15] 3 
7 Left gastric  2-4 [15] 3 
8 Right gastric  2-4 [15] 3 
9 Splenic 5-8 [15] 6 
10 Supraduodenal  - 3 
11 Right gastroepiploic  2-4 [15] 3 
12 Left gastroepiploic  2-4 [15] 3 
13 Superior pancreatico duodenal  - 3 
14 Gastroduodenal  4-6 [15] 5 
15 Esophageal branches - 3 
16 Short gastrics - 3 
17 Superior terminal branch - 4* 
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18 Inferior terminal branch - 4* 
SMA (Superior mesenteric artery)  6-8 [15] 7 
IMA (Inferior mesenteric artery) 3-5 [15] 5 
LRA (Left renal artery) 5-7 [15] 7 
RRA (Right renal artery) 5-7 [15] 7 

Other non arteries:   

Duodenum  24.8 (SD 4.5) [16] 20** 
Esophagus   10-20 [17] 16 
**16mm o-ring cord inside 20mm (O.D.) PLA sleeves 
*3mm in body model   

Fig. 4 is the pancreas and duodenum Trainer3.  The trainer included the pancreas, liver, gallbladder, 
spleen and the arteries rising from the celiac trunk to these organs.  Segments of the duodenum (14mm 
o-ring cord inside 20mm sleeves) and aorta (14mm o-ring cord) were also included in the trainer.  Tab. 
3 gives the names and diameters of the arteries. 

  
Figure 4. Pancreas and duodenum Trainer3. 

Table 3.  Arteries in pancreas and duodenum Tranier3. 

Artery Diameter from literature (mm) Diameter o-ring cord in trainer (mm) 
1 Descending aorta at diaphragm 24.3+-3.5 [4] 20mm printed on heart model Inserted 

14mm o-ring cord 
2 Celiac trunk 6-8[15] 8 
3 Common hepatic  5-7[15] 5 
4 Proper hepatic 4-6 [15] 5 
5 Gastroduodenal  4-6 [15] 5 
6 Anterior superior pancreatoduodenal  2-4 [15] 3 
7 Posterior superior pancreatoduodenal  2-4 [15] 3 
8 Anterior inferior pancreatoduodenal  1.8+-0.6 [18] 3 
9 Posterior inferiorpancreatoduodenal 1.8+-0.6 [18] 3 
10 Splenic 5-8 [15] 6 
11 Dorsal pancreatic 0.5-1.5 [18] 3 
12 Left branch dorsal pancreatical 0.5-1.5 [18] 3 
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13 Right branch dorsal pancreatical 0.5-1.5mm [18] 3 
14 Magna pancreatic  <1.5 [19] 3 
15 Transverse pancreatic <1.5 [19] 3 
16 Superior mesenteric (SMA) 6-8 [15] 7 
17 Superior terminal branch - 4 
18 Inferior terminal branch - 4 
19 Left hepatic  3-5 [15] 4** 
20 Right hepatic  3-5 [15] 4** 
21 Cystic  1-2 [15] 3 

Non arteries:   

D (Duodenum)  24.8 (SD 4.5) [16] 20* 
*16mm o-ring cord inside 20mm  (O.D.) PLA sleeves.  
**3mm in body model   

Fig. 5 is the intestines Trainer4.  Tab. 4 gives the names and diameters of the arteries and the sections 
of the intestines.  A segment of the duodenum (14mm o-ring cord) was connected to the small intestine.  
The superior and inferior mesenteric arteries were connected with sleeves to a segment of the aorta 
(14mm o-ring cord) that was under the intestines. 

  
Figure 5.  Intestines Trainer4. 

Table 4.  Arteries in intestines Trainer4. 

Artery Diameter from literature (mm) Diameter o-ring cord in trainer (mm) 
1 Descending aorta at diaphragm    24.3+-3.5 [4] 20mm printed on heart model  

Inserted 14mm o-ring cord 
2 SMA (Superior mesenteric)  6-8 [15] 7 
3 IMA (Inferior mesenteric) 3-5 [15] 5 
4 Middle colic  2-4 [15] 4 
5 Right colic  2-4 [15] 4 
Intestinal (12-15 arteries)   1-3 [15] - 
 6 Jejunal 2.2+-0.4 [20] 3 
 7 Ileal 2.0+-0.4 [20] 3 

2246



 

 

8 Ileocolic (divides into five branches)  2-4 [15] 3 
 9 Ileal branch - 3 
 10 Ascending branch - 3 
 11 Posterior cecal - 3 
 12 Anterior cecal - 3 
 13 Appendicolar - 3 
14 Left colic  2-4 [15] 4 
15 Sigmoid (two-four S1-S4) 1-3 [15] 3 
16 Superior rectal  2-4 [15] 3 
17 Left superior rectal  - 3 
18 Right superior rectal  - 3 

Non arteries:    
SI (Small intestine)  25 [21] - 
 D (Duodenum)  24.8 (SD 4.5) [16] 20* 
 J Jejnum   
 I Ileum   
Large intestine  48 [21] - 
 A (Appendix)   
 C (Cecum)   
 AC (Ascending colon)   
 TC (Transverse colon)   
 DC (Descending colon)   
 SC (Sigmoid colon)   
 R (Rectum)   
 AC (Anus)   
*16mm o-ring cord inside 20mm (O.D.) PLA sleeves 

Manuals have been prepared giving instructions to construct each trainer.  Included in the manuals are 
layouts and names of the arteries (such as shown in Fig. 5 and Tab. 4), material lists, photographs of 
various stages of assembly, step by step instructions for assembly and a list of the STL files for the 
models, assembly blocks, sleeves and trunks rising from the aorta.  The manuals are being placed on 
the Model Exchange and Development of Nursing and Engineering Technologies (MEDNET).  Links are 
provided to Embodi3D, Thingiserver and the National Institutes of Health to download the STL files of 
the organs.  Most of the models are available at no or a minimal cost. 

The plans are for tech schools in Alabama that are members of MEDNET to construct the trainers for 
use in nursing programs at their schools. The Systems Management and Production Center at UAH will 
be providing the silicone rubber o-ring cord, various fasteners and super glue.   

4 CONCLUSIONS 
The human body is a complex system consisting of many subsystems, arteries and veins.  These 
subsystems are interrelated, interconnected and dependent on each other.  Consequently, the 
construction of a 3D printed model of the body is challenging.  One of the challenges has been to achieve 
the correct scale and the placement of the organs.  Human organs are soft and flexible.  3D printed 
models are rigid and non-flexible.  As a result, the 3D printed organs occupy more space because of 
the voids.  Some of the 3D printed models were reduced in size by 5-15%.  Using a TPU (thermoplastic 
polyurethane) versus a PLA (polylactic acid) printing filament provided some but only minimal flexibility. 

Once the 3D printed model of the body had been completed it was difficult for students to see many of 
the internal organs such as the kidneys and pancreas, the aorta and many of the primary arteries rising 
from the aorta.    In addition, it was difficult to attach many of the arteries to the organs because of the 
small amount of space.  A solution to this problem was to construct several specific trainers where more 
space could be included between the organs.  The arteries could be more easily attached to the organs 
and the students could readily trace the arteries. 
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Most of the major arteries were included in the trainers. Each trainer contained an average of twenty 
arteries consisting of a total of three-five meters of silicone rubber o-ring cord.  It was difficult to connect 
the silicone rubber cord together, although super glue did work.  Therefore, a variety of sleeves were 
CAD designed and 3D printed.  The sleeves were fused to the organs with a soldering iron and the o-
ring cord inserted through the sleeves.  PLA filament softens at 60C (140F) [22] and therefore can be 
easily fused with a soldering iron.  The sleeves were also fused end up to the organs and the o-ring cord 
connected to the sleeves with super glue containing cyanoacrylate.  The PLA sleeves were also used 
extensively for making “Y” and “T” joints to simulate the branching of the arteries. 

In conclusion the four trainers are currently being integrated into selected Simulation Based Learning 
Experiences (SBLEs) in the College of Nursing at the University of Alabama in Huntsville.  The 
schematics and list of arteries with diameters are included with each trainer so student nurses can   trace 
the arteries and relate the names with the arteries.  
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THE PERCEIVED INFLUENCE OF INSTRUCTIONAL LEADERSHIP 
ROLES PLAYED BY ACCOUNTING EDUCATORS ON LEARNER 
PERFORMANCE IN SOUTH AFRICAN SECONDARY SCHOOLS 

L. Nwosu, M. Matashu 
North-West University (SOUTH AFRICA) 

Abstract 
This study explored the perceived influence of instructional leadership roles played by Accounting 
educators on learner performance. The instructional leadership theory postulates that instructional 
leadership practices within the school influence learners' performance. To date, numerous research has 
been conducted on the roles of School Managements Teams as instructional leaders in the field of 
educational management and leadership. A point often overlooked is that instructional leadership takes 
place at different school management levels, including at the classroom level by educators. However, 
there is a paucity of research on the role of an educator as an instructional leader, particularly in the 
South African context. This study used a sequential explanatory paradigm to explain and validate 
educators' perceived instructional leadership roles. Sixty-one Accounting secondary school educators 
in five selected districts in one province in South African participated in the study. In the quantitative 
phase, the findings showed that educators played various instructional leadership roles that are 
perceived to influence learners' performance. Some of the roles include goal setting, sharing the vision 
of teaching and learning, implementing the curriculum, ensuring effective teaching and learning take 
place, appraisal and rewarding learners, devising and adopting teaching and learning strategy, and 
ensuring the provision of learning aid material to name a few. On the other hand, the qualitative phase 
validated the instructional roles played by educators and explained the phenomenon. Evidence from the 
thematic analysis of the responses indicates that although instructional leadership roles played by 
educators vary with contexts of schools, there are shared similarities in instructional leadership practices 
that are perceived to influence learner performance. This study concluded that a sequential explanatory 
paradigm is the most relevant approach to explore instructional leadership roles played by educators 
since these practices are socially constructed through human interaction and experiences; hence they 
are context-based. 

Keywords: instructional leadership, instructions, teaching and learning, Accounting, Accounting 
learners, Accounting educators, secondary schools, South Africa. 

1 INTRODUCTION 
This study examines the perceived influence of instructional leadership roles of Accounting educators 
on learner performance in South African secondary schools. Instructional leadership refers to providing 
resources, directions and support to learners by school managers for improving teaching and learning, 
and facilitating a sound culture of teaching and learning in the schools (Rajoo, 2012). Ntseto (2015) 
describes instructional leadership as involving managing curriculum, setting out clear goals, and 
allocating resources, monitoring lesson plans and setting out the direction and facilitating a high level of 
teaching, such as in the teaching of Accounting. Manaseh (2016) and Maponya (2020) assert that the 
instructional leadership roles are the core responsibilities of the School Management Teams (SMTs) 
and the educators. In Kenya, Ombonga (2017) observed that instructional leadership and management 
practices are ineffective due to the lack of understanding of school leaders' roles in teaching and 
learning. Within the hierarchical structure of instructional leadership, the principal is the head of SMTs 
and is responsible for managing the implementation of instructions for the educators in the classroom 
(Maja, 2016). The deputy principals and the Department Heads play similar roles as the principals of 
strategic formulation and overseeing the implementation of instructional activities by educators in the 
classroom (Maponya, 2015; Mestry, 2017). It is evident that whilst SMTs operate at a strategic decision 
leadership, the educators, on the other hand, are instructional leaders responsible for achieving the 
vision of the desired learner attainment of a given set of an educational curriculum. Haamoonga (2017) 
describes learner performance as the way learners respond to a set of assessments based on the 
outcome of the curriculum. However, literature exploring the perceived influence of instructional 
leadership roles played by Accounting educators on learner performance in South African secondary 
schools remains limited.  
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The gap in the literature for studies that focus on the instructional leadership role played by Accounting 
educators prevails against a background where there is a general decline in learners' attainment 
performance for Accounting learners in South African secondary schools. Evidence from the Department 
of Education National Examination Report from 2014 indicates a declining trend in the performance of 
Grade 12 Accounting learners' exit examinations. Hompashe (2018) attributes poor learner performance 
to dysfunctional leadership in many schools. Liu, Bellibaş and Gümüş (2021) suggest that instructional 
leadership abilities such as instructional leadership skills, ability to attain the vision of teaching and 
learning, implementing the curriculum, and ensuring effective teaching and learning is critical in nurturing 
positive behaviour and practices in educators that are essential in improving teaching and learning. 
Thus, Ntseto (2015) argued that learner performance in South African schools could be transformed 
through improved instructional leadership by educators. Against this background, this study explores 
the perceived influence of instructional leadership roles played by Accounting educators on learner 
performance in South African secondary schools. To address this research question, the study is guided 
by two objectives: 

1 To investigate the perceived instructional leadership roles of an Accounting educator in managing 
teaching and learning in the classroom.  

2 To establish the perceived instructional leadership roles of an Accounting educator in managing 
the Accounting curriculum. 

1.1 Theoretical framework and Literature review  
The instructional leadership theory was used to understand the theoretical principles underpinning the 
perceived influence of instructional leadership roles played by Accounting educators on learner 
performance in South African secondary schools. The instructional leadership theory postulates that 
instructional leadership practices within the school influence learner's performance. Instructional 
leadership defines the school system through managing curriculum and instructions, and promoting the 
learning climate (Ismail, Don, Husin & Khalid, 2018). According to Bush and Middlewood (2013), the 
instructional leadership theory is important due to its target on the main objective of educational 
organisation: teaching and learning. Furthermore, instructional leadership attributes enable educators 
to supervise and evaluate classroom instructions, adopt teaching and learning strategies, and ensure 
the provision of learning aid materials in teaching. In addition, it comprises of setting out the direction 
and facilitation of high-quality instruction in schools (Waldron, McLeskey & Redd, 2011). Instructional 
leadership requires SMT members, diplomats, educators, curriculum leaders, and managers to be 
involved in administrative duties. It focuses on school-centred actions that improve school management 
and teaching and learning (Ntseto, 2015).  

According to Bush (2013), instructional leadership theory plays an important role in learner attainment 
of learning outcomes because it focuses on providing leadership for teaching and learning a specific 
curriculum. Ertmer and Newby (2017) point out that learner attainment is dependent on the quality of 
instructional activities delivered during the teaching and learning period. Educators as instructional 
leaders should play an important role in planning and implementing the curriculum. Educators' 
understanding in developing quality assessment can enhance learners' performance in alignment with 
the desired vision of the curriculum (Ngwenya, 2014). Bryson and Andres (2020) state that educators 
should use various teaching aids and material to support effective curriculum implementation. Therefore, 
it can be deduced that instructional leadership includes a guided vision of teaching and learning using 
relevant learner teacher support material to promote effective learning. In addition, instructional 
leadership includes educators having capabilities such as pedagogical competences and effective 
teaching methods (Ngwenya, 2014; Rousseau, 2014). The use of effective teaching-learning strategies 
is also another critical instructional leadership capability that educators should embrace. 

2 METHODOLOGY 
To explain and validate the instructional leadership roles played by educators, this study used a mixed-
method sequential explanatory design. This study was conducted in the sixty-one secondary schools 
that offer Accounting in the Ngaka Modiri Molema District Municipality (NMMDM), North West Province, 
South Africa. The NMMDM, one of the four Districts Municipalities within North West Province, 
comprises four local municipalities, namely Ramotshere Moiloa Local Municipality, Ratlou Local 
Municipality, Mahikeng Local Municipality, and Ditsobotla Local Municipality (NMMDM, 2020). Sixty-one 
secondary schools in the five districts in the NMMDM offer Accounting as a subject; therefore, this study 
was conducted in all four districts. Moreover, this study's population comprised all the Accounting 
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educators in the sixty-one secondary schools in the NMMDM. It was expected that each of the secondary 
schools had one Accounting educator; hence, they took part in this study. The data collection phase for 
the study involved two phases. The first phase was a questionnaire distributed to the sixty-one 
Accounting educators. A point of saturation was utilised for the interviews conducted in the second 
phase of the study.   

3 RESULTS 
Data collected on the instructional leadership roles of educators in managing teaching and learning was 
analysed using Factor J20. Factor J20 constructs were analysed using items J20.1, J20.6, J20.7, J20.8, 
J20.10 and J20.11. J20.1's role is to ensure that good learner performance is attained by setting clear 
goals and a vision for the class, and ensuring that the school goals and vision are attained, J20.6's role 
is to understand how Accounting learners learn in a given topic and develop strategies that will aid the 
teaching, J20.7's role is to ensure that educators familiarise themselves with the Accounting course 
materials and the subject, J20.8's role is to oversee the work of the Accounting learners through 
inspection and rewards, J20.10's role is to seek diverse resources from other Accounting educators that 
will aid the teaching and learning of Accounting, and J20.11's role is to engage with and learn from other 
Accounting educators skills and teaching methods that will aid the management of teaching and learning 
of Accounting.  

 
Figure 1: Perceived instructional leadership roles of an Accounting educator  

in managing teaching and learning in the classroom 

Figure 1 shows that all the respondents strongly agree to agree that Accounting educators roles 
managing teaching and learning in the classroom is instructional leadership role of an accounting 
educator. As reflected in item J20.1, 45.2% of respondents strongly agree, while 54.8% agree that all 
educators strongly agree to agree that their instructional leadership role is to ensure good learner 
performance by setting clear goals and a vision for the class, and ensuring that the school goals and 
vision are attained. Similarly, in J20.6, the findings show that 46.8% of educators strongly agree, while 
53.2% agree to factor J20.6 – this also indicates that educators strongly agree to agree that another 
perceived instructional role of the Accounting educator is to understand how the learners learn specific 
topics and be able to use diverse teaching methods in lesson preparation. It was also found that 
educators strongly agree to agree that their instructional leadership role is to ensure that they familiarise 
themselves with the Accounting course materials and the topics (item J20.7). Furthermore, the 
educators were of the view that they should oversee the work of the learners through inspections and 
reward (item J20.8), seek resources from other educators that will aid the teaching and learning of 
Accounting (item J20.10), and also engage with and learn from other educators' skills and teaching 
methods that will aid in the management of teaching and learning of Accounting (item J20.11). This 
entails that educators understand their classroom instructional roles in managing the teaching and 
learning of Accounting. 

Findings in the qualitative phase were collected to validate and explain the constructs emerging from 
Factor J20. Figure 2 below shows direct in-vivo coded words of educators on their instructional 
leadership roles in managing the teaching and learning of Accounting. 
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Figure 2: Accounting educators instructional leadership roles  

in managing the teaching and learning of Accounting. 

Figure 2 above shows that in managing teaching and learning, educators employed classroom (manage 
learners and learning) and content-based roles (ensure all content is taught), and attended training to 
acquire more knowledge, assess roles, and ensure suitable teaching methods. These findings validate 
Construct J20.7, where educators strongly agree to agree that their role is to ensure that they familiarise 
themselves with the Accounting curriculum content in order to devise diverse teaching and learning 
strategies. The findings further validate Construct J20.11, where educators strongly agree to agree that 
their role is to also engage with and learn from other educators' skills and teaching methods that will aid 
the management of teaching and learning. Barac and Du Plessis (2014) advise on the need for 
Accounting educators to employ pervasive skills and interpersonal skills in managing teaching and 
learning of Accounting.  

3.1 Perceived instructional leadership roles of an Accounting educator in 
managing the Accounting curriculum 

In the quantitative phase, this was analysed using Factor D14. Factors D14' construct was analysed 
using items D14.4, D14.5 and D14.6. D14.4's role is to ensure that the Accounting curriculum is aligned 
with the school's vision, D14.5's role is to ensure that the Accounting curriculum develops learners' 
capability to construct new knowledge, and D14.6's role is to ensure that the Accounting curriculum 
incorporates both learner and teacher-centred techniques.  

 
Figure 3: Perceived instructional leadership roles of an Accounting educator  

in managing the Accounting curriculum 
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Figure 3 above shows that all the respondents strongly agree to agree on their perceived instructional 
leadership roles in managing the Accounting curriculum. D14.4 shows that 58.1% of educators strongly 
agree, whilst 40.3% strongly agree to agree that one of their roles is to ensure that the Accounting 
curriculum aligns with the school vision and goals. This means that when educators prepare for their 
lessons, they should have the schools vision and goals in mind at all times. Item D14.5 shows that 
66.1% of educators strongly agree, while 33.9% agree that the Accounting curriculum develops the 
learners' capability to construct new knowledge. In addition, item D14.6 shows that 82.3% of educators 
strongly agree, while 17.7% agree with the notion that educators play a role in ensuring that the 
Accounting curriculum incorporates both learner and teacher-centred techniques. 

In the qualitative phase, data was collected to validate and explain the constructs emerging from Factor 
D14. Figure 4, below, depicts educators' direct in-vivo coded words on their instructional leadership roles 
in managing Accounting curriculum.   

 
Figure 4: Perceived instructional leadership roles of an Accounting educator  

in managing the Accounting curriculum 

Figure 4 above shows that educators are of the view that their instructional leadership role in managing 
Accounting curriculum is to go the extra mile to input their skills, knowledge, and strategies in ensuring 
that learners get the best from the knowledge imparted. For example, AE1 and AE4's assentation indicates 
that they followed the Teaching Plan and content in the curriculum when teaching, although it is sometimes 
necessary to utilise one's skills and judgement. AE2 indicated that the educator could play an influential 
instructional leadership role in the classroom by adding more knowledge through input to the curriculum. 
This would ensure that the Accounting curriculum does not allow educators to rely on the textbook method 
of teaching Accounting. These responses validate construct D14.6, where educators strongly agree to 
agree that the instructional leadership role involves educators' use of various teaching approaches that 
enable the teacher and a learner-centred approach to teaching in the classroom. 

4 CONCLUSIONS 
Based on the findings from this study, Accounting educators were able to identify some of the 
instructional leadership roles in managing teaching and learning in the Accounting curriculum. Although 
many educators are found to carry out these roles, they are not aware that these instructional roles 
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influence learner's performance. In managing the teaching and learning, educators should employ 
classroom and content-based roles, and attend training to acquire more knowledge, assess roles, and 
ensure suitable teaching methods. Furthermore, in managing the Accounting curriculum, the educators 
should have an input in the curriculum and monitor the content. This study concludes that an effective 
improvement of these instructional roles of the educators might enhance learner's performance in 
Accounting within schools 
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HOW DOES THE USE OF THE EDWIN ECOSYSTEM ENCOURAGE A
CHANGE IN TEACHING AND LEARNING?

L. Beaudin

University of Lethbridge (CANADA)

Abstract

The prevalence of technology has drastically impacted society and influences how individuals
communicate, socialize, and play [4 & 5]. These changes are developing a culture of participation, where
content creation encourages the sharing and mentoring of ideas and knowledge from experiences [4]. A
participatory process of developing knowledge, expertise, and learning is a fundamental shift from
traditional teaching and requires a shift in pedagogical practices [4]. Given technology has the potential
to drastically change teaching and learning, the purpose of this exploratory research, was to see if
teachers saw value in the Edwin ecosystem and its partner applications. 
The Edwin Ecosystem is a technology-based resource that offers curated subject matter based on
curricular outcomes from trusted sources [2]. It is a ‘live’ online textbook that is constantly evolving. [2].
Edwin is partnered with several web-based software companies that work seamlessly with the Edwin
ecosystem. With unlimited access, this ecosystem can be integrated simplistically into classroom
teaching [2]. The digitally based classroom resources have the potential to change teaching and
learning--by allowing diversity in content delivery and by increasing student engagement with the
integration of online, student-focused tools that students can use to demonstrate learning. However, “not
only are teachers expected to become familiar with the tools that are available, but they must also
become conversant with a pedagogy that enables self-direction, knowledge building, and learner control
by providing options and choice while still supplying the necessary structure and scaffolding” [1].
This exploratory research provides an overview of how using the Edwin Ecosystem impacted a small
group of Canadian teachers’ existing pedagogy. 
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PROBLEM-BASED LEARNING AND TEACHER TRAINING IN 
MATHEMATICS: MAKING SENSE OF WORD PROBLEMS 

M. Cazzola 
Università degli Studi di Milano-Bicocca (ITALY) 

Abstract 
In the literature we can find many examples showing the difficulty of students in solving mathematical 
problems. In particular, according to many authors, the critical aspect is precisely the ability to “making 
sense” of the problem to be solved (see [1]). 

From our point of view, it is not likely to gain an improvement of students’ skills if we do not act 
adequately on teacher training. A first necessary condition is that teachers must be able to adequately 
solve the tasks that are proposed to students. 

For this reason, in the “Mathematics teaching” courses for the primary school prospective teacher 
training program at the University of Milano-Bicocca we discuss and promote a PBL (Problem-Based 
learning) model. These courses combine theoretical lectures with practical activities (for example the 
didactic pedagogical laboratories described in [2] or [3]). 

One of the main topics of such courses is precisely a discussion of the idea of “problem”, as opposed 
to the idea of “exercise” (e.g. see [4]), and of the didactic potential of a teaching practice that makes 
good use of problems (e.g. see [5]). 

At the end of the course, we tested prospective primary school teachers with a classic problem on 
proportionality combined with a typical example of pseudo-proportional problems, for which the 
inadequacy of the proportional model should emerge. 

We proposed the task to 57 prospective teachers, asking them to give an explicit and detailed resolution 
of the problems and to carry out an analysis of the teaching potential of such problems for primary school 
pupils. 

In this paper, we present a qualitative analysis of the answers collected. From such an analysis, 
inconsistencies between the theoretical model described at lectures and the practical application 
emerge for many prospective teachers. In some cases, they explicitly admit to have adapted their 
answers to the “didactical contract”. 

The observations collected allowed us to rethink some aspects of the course, and we will experiment 
some changes in the next academic year. 

Keywords: teacher training, Problem-based learning, mathematics, proportionality. 

1 SENSE-MAKING AND TEACHER TRAINING 
Many researchers show the difficulty of students in solving mathematical problems. Greer [6] highlights 
some critical issues emerging from such research. The main issue seems to be the “tendency of children 
to answer school mathematics word problems with apparent disregard for the reality of the situations 
described by the text of these problems” [6, p. 293]. Researchers impute these failures to what 
Schoenfeld [7] describes as a “suspension of sense-making”: school problems are set in a somehow 
imaginary world and follow rules that does not necessarily have much to do with the real world in which 
we live. The persistence of this trend is documented by subsequent research, of which [8] provides an 
accurate summary. 

In the literature we can find a batch of problems used to test children and analyze their arguing in 
problem solving. Here we list just a few (e.g. see [6]).  

• There are 125 sheep and 5 dogs in a flock. How old is the shepherd?  

• An army bus hold 36 soldiers. If 1128 soldiers are being bussed to their training site, how many 
buses are needed?  
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• An athlete’s best time to run a mile is 4 minutes and 7 seconds. About how long would it take him 
to run 3 miles?  

• This year a shop sold 32 umbrellas in February. About how many do you think it will sell altogether 
in June, July and August this year?  

• The flask is being filled from a tap at a constant rate. If the depth of the water is 2.4 cm after 10 
seconds, about how deep will it be after 30 seconds? (The flask depicted is conical in shape so 
that the answer should be more than 7.2 cm.)  

• A man wants to have a rope long enough to reach between two poles 12 meters apart, but he 
only has pieces of rope 1.5 metres long. How many of these pieces of rope would he need to tie 
together to reach between the poles?  

• A cup of milk is added to a cup of popcorn. How many cups of the mixture will result?  
• Carl has 5 friends and George has 6 friends. Carl and Georges decide to give a joint parti. They 

invite all theirs friends. All friends are present. How many friends are at the party?  

• What will be the temperature of water in a container, if you pour 1 liter of water at 80° and 1 liter 
of water at 40° into it?  

• If one orchestra can play a symphony in 1 hour, can two orchestras play the symphony in 1/2 
hour?  

• If 6 cats kill 6 rats in 6 minutes, how many will be needed to kill 100 rats in 50 minutes?  
• Mr. Smith the butcher had 26 kg of meat in his shop, and orders 10 kg more. How much meat 

does he have now?  

• Recently, I had a party for 20 people. I took a recipe for 4 people and multiplied each ingredient 
by 5. Much to my surprise, the recipe was not the same. It tasted different, and the sauce was too 
watery. What did I do wrong?  

Pupils’ suspension of sense-making materializes in different ways. Some of these problems (e.g. “the 
shepherd”) do not admit a solution based on straight computation, but pupils provide an answer that is 
a result of a calculation made up applying imaginative operations. Researchers ascribe this behavior 
not to some cognitive deficit as such, but rather to the adherence to the didactical contract (“meaning 
the system of implicit norms, rules and expectations that reciprocally evolve between teacher and 
students.”, e.g. see [6, p. 298]). Pupils believe they are expected to provide a numerical answer and 
somehow they manage to produce one. Some other of these problems imply possible constraint of the 
reality of the problem context (you cannot fraction busses), nevertheless “schoolchildren answer word 
problems with apparent scarce regard for whether the answers make sense when considered from the 
viewpoint of the real-world situation verbally described in those problems” (e.g. see [6, p. 294]). Finally, 
other (e.g. the “athlete”) are solved without verification of which might be the most appropriate 
mathematical modeling. Typically, “direct proportionally is uncritically assumed by a high majority of 
children as an appropriate way to generate an answer” (e.g. see [6, p. 296]). 

Many researchers (e.g. see [7] or [8]) remark that that such suspension of sense-making indeed 
develops in school, as a result of schooling and of the current practice of word problems in school 
mathematics, and, as trainers for prospective teachers, we are particularly touched by this last remark. 

There are two types of questions that we ask ourselves. 

Firstly: which methodologies should we promote in our teacher training classes? We think that Problem-
Based Learning (PBL) is a methodology that helps the creation of knowledge through mathematical 
discussion and as such is particularly suitable for the teaching/learning of mathematics. In a PBL activity 
teachers’ key role is to promote problem solving activities by selecting suitable problems (e.g. see [2], 
[9] and [3]). Typically, a PBL activity is organized according to these steps (e.g. see [2], [9], [10] or [11]):  

• Pupils are given a problem;  

• They discuss the problem and/or work on the problem in small groups, collecting information 
useful to solve the problem;  

• All the pupils gather to compare findings and/or discuss conclusions; new problems could arise 
from this discussion, in this case  

• Pupils go back to work on the new problems, and the cycle starts again.  
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The validity of PBL as an instructional method has been widely studied and many researchers confirm 
its effectiveness in many fields (for a review e.g. see [12], [13]). In such a setup the problem given to 
the students to solve has a key role: the more the problem is “ill-structured”, the more the activity can 
be effective [13, p. 15]. The validation of the given answers is a key step in the process and references 
to real world situation are an invaluable asset in order to promote a mathematical discussion. 

Secondly: is the mathematical knowledge of the future teachers suitable for promoting a healthy attitude 
towards mathematics and mathematical problems in their pupils? How would prospective teachers 
answer to the tasks designed for school children? In the literature we can find many studies on problem-
solving reasoning, mostly focusing on elementary school students. Only a few studies exist with 
prospective teachers and teachers (e.g. see [14]). We have already addressed the problem in the past: 
in [15] we described the assignment of the “athlete” problem to a group of 173 prospective primary 
school teachers. Of these, a share of 113 solved the problem just applying a proportional model, 46 
choose not to give any answer at all (this was an allowed option) and only 2 clearly stated that the 
problem has no viable solution. When questioned “did you ever try running 100 meters as fast as 
possible?”, many answered “we were used to reason like this in the physics assessments” or “we thought 
that we should refer to an ideal situation and not to a real one”. 

As this final example shows, the two question we posed are strictly intertwined in our context of teacher 
training. On the one hand prospective teachers claim to be willing to adopt PBL and active discussion 
methodologies in their future work as primary school teachers, on the other hand when given “real-
world” problems, they solve them without taking into account any possible constraints given by the reality 
of the problem context. 

2 CHALLENGING PROSPECTIVE TEACHERS 
The experience we describe refers to the training program for prospective primary school teacher at the 
University of Milano-Bicocca. Since 2011, prospective teachers have to attend a five year long combined 
Bachelor and Master degree. In the Milano-Bicocca implementation, this degree program includes three 
modules in mathematics (for a detailed description e.g. see [2], [9] or [3]). We tested prospective 
teachers with a pseudo-proportional problem within the Mathematics teaching module. In such a module 
lectures focus mainly on methodologies (active learning and PBL) and teaching examples (analysis of 
problems); moreover, students are required to attend a compulsory laboratory in which a further analysis 
of teaching methodologies is carried on (prospective teachers experience teaching through a lab, for a 
detailed description of one of such labs see [2]). We build the task mixing proportional and pseudo-
proportional tasks using the “recipe” example, that is the last example in the sample list in section 1. As 
pointed out in [6], recipe conversions are a “prototypical context” for proportional reasoning, but they are 
not as straightforward as they might seem. According to [6],  

“Doubling or halving the ingredients in a recipe sometimes turns out fine. However, this 
method doesn’t work with large increases, especially for baked goods.”  

But as recipes are concerned, an extra difficulty might arise: some of the ingredient might be integer 
quantities, for which a proportional model does not apply. The questions we proposed were the following:  

Cinzia is helping her grandpa to cook his secret delicacies. But in order to taste them she 
has to make so many computations!  

• A good jam must contain 60% of its weight in sugar. If grandpa wants to make 160 grams of jam, 
how much sugar does he need?  

• In order to prepare the ricotta cheese cream you need to mix 2/3 of ricotta cheese and 1/3 of 
sugar. Grandpa uses 120 grams of ricotta cheese. How many grams of sugar does he need?  

• For the lemon cream, the recipe for 3 people requires an egg, 150 g of sugar, 80 grams of flour, 
half a litre of milk and the zest of a lemon. There are 5 people at home, how the ingredients should 
be dosed in order to make the cream for everyone?  

Can you help her?  

The first question (we will refer to it as “Question 1” in the following) is a routine calculation with fractions, 
just keeping in mind that percentages are in fact fractions (a remark that sometimes puzzles primary 
school prospective teachers!). 
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The second question (“Question 2” in the following) concerns the inverse problem with respect to the 
first and is taken from the INVALSI (the Italian National Evaluation Service) survey database (more 
precisely it is among the question assigned to fifth graders in the AS 2018-19). Such question was in 
the lecture material but was not explicitly discussed with the prospective teachers at lectures. 

In the third question (“Question 3” in the following), the fact that eggs are not easily fractionable (we 
actually should assume the indivisibility of an egg) poses the problem whether a proportional modeling 
is accurate. We wanted to test whether a suspension of sense-making occurred with prospective 
teacher, or whether they asked themselves the question “does it make sense, in a real context, to have 
5/6 of an egg?”. Finally, we observe that Question 3 has been designed in order to stimulate divergent 
solutions. E.g., in a real-life context, as approximation are required, one would probably just double the 
doses of all ingredients and make the lemon cream for 6 people (“doubling or halving the ingredients in 
a recipe sometimes turns out fine”). The question indeed does not ask for the cream for exactly 5 people 
but requires to have cream “for everyone”. 

2.1 Data collection 
The text of the problem was assigned to 57 prospective primary school teachers. More precisely they 
were asked to  

• give a detailed resolution of the problem;  

• analyze the didactic potential of the problem in order to use it in a PBL laboratory session.  

In order to carry out the required didactic analysis, a few hints were given to the prospective teachers:  

• What mathematical knowledge should the children you suppose to assign the problem possess?  
• What is the “mathematical” topic implied by the problem? How can you insert such a problem in 

a didactic project about such a topic? (E.g. What mathematical knowledge is required for 
teachers? Which kind of knowledge you can think the problem can activate in pupils? . . . )  

• Describe a PBL session using such a problem, so that its role as “problem” as opposed to “exercise 
drill” emerges (planning of the activity, presentation of the problem text, teacher’s actions, ...).  

Although “resolution of the problem” and “didactical analysis of the problem” were two separate 
questions, prospective teachers were allowed to make connections between the two, and we expected 
that the explicit reference to PBL somehow influenced the problem solution they decided to include in 
their essay. 

2.2 Analysis 
All the written replies by the 57 prospective teachers were collected and analysed.  

We used a mixed method approach, integrating quantitative data with a qualitative analysis.  

We used Question 1 and Question 2 as indicators of the ability to perform calculation with a proportional 
model. Therefore, for each of such questions we assigned “0” for a wrong numerical answer and “1” for 
a correct numerical answer. 

With respect to the Question 3, we categorized answers according to the following schema:  

1 Does not use a proportional modeling;  
2 Uses a proportional modeling, calculating the doses for 6 people;  
3 Uses a proportional modeling, calculating the doses for 5 people, without taking into account the 

nature of the ingredients (the indivisibility of an egg) (expression such as “5/3 of an egg”, “slightly 
more than an egg and a half” are used);  

4 Uses a proportional modeling, calculating the doses for 5 people, with some approximations for 
eggs and, sometimes, for lemons;  

5 Uses a proportional model, calculating the doses for 5 people, with approximations for all the 
ingredients (“about 1 liter of milk”).  
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Table 1: Categorized answers to Questions 1, 2 and 3 

Question 1 Question 2 Question 3 

0 1 0 1 1 2 3 4 5 

 2 55 8 49 0 7 36 11 3 

3% 97% 14% 86 % – 12% 63% 20% 5% 

The number of answers given by the prospective teachers are shown in Table 1. Computation with 
percentages (Question 1) is not an issue, while the reverse problem (Question 2) registers a noticeable 
percentage of failures. 

With respect to Question 3, 63% of the prospective teachers did not take into account the real-world 
setup of the problem and answered on the lines of “you need 1 egg and 2/3 of an egg to prepare the 
cream for 5 people”. We impute these kinds of answers to a suspension of sense-making, analogous to 
the one researchers describe for pupils. About 12% of the prospective teachers choose the “divergent 
solution”, the one that we think shows a higher level of mathematical creativity, calculating the doses for 
6 people. Finally, about 20% try to deal somehow with the problem of fractioning eggs and lemons (“a 
big egg and a smaller egg”, “the zest of a lemon does not mean exactly one lemon”). 

Table 2: Frequencies of profiles 

004 014 102 103 104 105 112 113 114 115 

1 1 2 3 1 1 5 33 8 2 

In order to try to show possible correlations between the ability to do the actual computation and the 
choice of a suitable model for Question 3, we studied the profiles given by the concatenation of the 
answer to the 3 questions (e.g. “102” means that the answer to Question 1 was categorized “1”, the 
answer to Question 2 was categorized “0” and the answer to Question 2 was categorized “2”). The 
frequencies of the occurrences of such profiles are shown in Table 2. The number of prospective 
teachers involved does not allow us to carry on a proper statistical analysis. We can anyway point out 
that among the 9 who gave a wrong answer in Question 1 and/or Question 2 (profiles “004”, “014”, “102”, 
“103”, “104” and “105”) the majority tend to question the proportional model and give to Question 3 an 
answer categorized “2” and “4”. 

2.2.1 Prospective teachers’ arguments 
As our aim was to investigate the reasoning behind the given answer, trying to understand the causes 
of a possible suspension of sense-making, we fully analysed the written essays handed in by the 
prospective teachers. 

Many of the students did actually state that the indivisibility of the egg is an issue, nevertheless their 
arguments sound like “the problems asks for the recipe for 5 people so we need to carry out all the 
computation, no matter what”. Some explicitly say something along such lines:  

“if the doses were asked for 6 people, then I could have just doubled everything, but ...”;  

“in a sense-making path it would had made sense just to double the doses, but ...”;  

“as the previous questions dealt with fractions I understood that we were not supposed to 
make approximations, but we were supposed to find the exact doses for 5 people”  

(the latter implicitly appealing to a didactical contract). Some seems to think that reverting to the recipe 
for 6 people is a kind of “cheating”. 

There are various creative ways to deal with the indivisibility of the eggs:  

“by abstraction we need 1 whole egg and 2/3 of another”;  

“the teacher has to tell the pupils that the weight of one egg is between 60 and 80 grams”;  

“a whole egg and an egg white or yolk from another egg”;  
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“a big egg and another one, about half its size”.  

Only a few can see the task as an opportunity to discuss and argue about possible choices they will 
have to make once they become teachers:  

“To overcome all these obstacles, I decide to make the cream for 6 people: by doing so, all 
the 5 people in the family have their share of lemon cream”.  

We interviewed some of the teachers that did not complete the written didactic analysis and when asked 
the question “as a teacher which answer would you mark as right?” they remain speechless. 

What puzzled us when we analized the didactic analysis carried out by the prospective teachers is that 
many of the ones who gave to Question 3 an answer categorized “3” describe promoting sense-making 
as the aim of their proposal:  

“mathematics is not a series of abstract and meaningless formulas to be learned by hearth”;  

“through these kinds of problems the discipline acquire a sense”;  

“use this problem in a sense-making context so to allow for an actual building of an 
argument and not just the application of a rule”.  

Future lectures must deal with these apparent contradictions, that must be well analyzed and discussed 
with the prospective teachers. 

3 CONCLUSIONS 
Our experience leads us to conclude that a suspension of sense-making occurs in problem solving for 
prospective teachers as well as for primary school pupils. For prospective teachers too we attribute this 
suspension of sense-making to an implicit comply with the didactical contract and not to some cognitive 
deficit. In fact, we have been able to observe that prospective teachers with difficulties in carrying out 
the computations showed a greater propensity to look for divergent solutions, involving the execution of 
simpler calculations. 

Some prospective teachers, however, show contradictions between their presumed didactic approach 
to teaching and the actual solution they provide to the given tasks, and this is an aspect on which a 
careful analysis is necessary in the future. 
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Abstract 
The Covid19 pandemic brought completely new conditions to education and placed different demands 
on all teachers than they were used to. Secondary schools in Slovakia were closed from March 16, 2020, 
to June 1, 2020. In the autumn of the 2020/2021 school year, the situation repeated itself. By decision 
of the Minister of Education of the Slovak Republic from October 12, 2020, there was an interruption of 
school teaching in all types of secondary schools. On February 8, 2021, resumed teaching at some 
types of secondary schools, e.g., secondary medical schools, mainly due to medical practice. On May 
17, 2021, all high school students returned to school. Throughout this period, the teaching took place in 
a distance manner. 

The aim of the article is to find out the situation in teacher education and their support during Covid19, 
especially regarding digital skills. We carried out a questionnaire survey among secondary vocational 
schoolteachers focused on distance education. We examined the level of digital skills of teachers and 
opportunities provided by the employer to improve these skills.  The survey was conducted between the 
May 2021 and mid-June 2021. The number of questionnaires completed by teachers was 239. 

Teachers acknowledged lower technical skills and weak skills in the use of online learning portals, 
especially at the beginning of the pandemic, which is logical, as until the crisis, only full-time teaching 
was implemented in Slovakia. In the school year 2020/2021, the situation improved as teachers acquired 
new skills. According to the questionnaires, the lack of training provided by the employer, i.e., the state, 
remained a problem. The employer provided almost no training for teachers. 

Keywords: digital skills, secondary vocational teachers, distance learning, Covid19. 

1 INTRODUCTION 
Globally, there is an increasing emphasis on the development of digital competences in the school 
environment. Education systems should develop individuals' digital skills to help them cope with the 
demands of an expanding digital world [1]. Thus, schools are constantly investing in information and 
communication technologies and teachers are encouraged to take advantage of technology in their 
teaching practices [2]. However, the use of technology to facilitate meaningful learning has been 
challenging for many teachers, as can be seen in the limited use of technology in their classrooms [3]. 
Therefore, developing teachers' knowledge and skills in the effective use of technology in their 
classrooms has become an important agenda for governments around the world [4]. A significant 
number of studies have examined this promise and the challenges of ICT use by teachers in school 
settings through various frameworks. 

The Covid-19 pandemic has caused unpredictable disruptions around the world. Many countries 
responded during the pandemic crisis by switching to online distance learning. During the first wave of 
the Covid-19 pandemic, secondary schools in Slovakia were closed from 16 March to 1 June 2020. The 
situation was repeated in the second wave of the Covid-19 pandemic and secondary schools were 
closed from 16 October 2020 to 17 May 2021. It was not possible to suspend teaching for such a long 
period of the time and so a completely new and non-standard not only social situation but also other 
conditions for education arose. At the beginning, schools flooded students with tasks from all subjects. 
They were often forced to do so by school leaders who pursued their formal goals. The first two weeks 
a very slow and uncoordinated start-up of distance education.  

In a short time, schools had to adopt various new technologies, e.g., online learning tools and learning 
management systems (LMS) to enable them to continue their education. During the transition to online 
distance learning, teachers faced many challenges, such as a lack of technological infrastructure and 
support, a lack of digital experience and a lack of online skills teaching [8]. This has caused a huge 
amount of workload and stress on teachers [9]. As a result, students expressed several concerns about 
the quality of online learning during a pandemic [10,11]. Studies have also found significant differences 
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between schools in terms of the quality of education during a pandemic [12]. At the same time, however, 
they found that teachers who had not worked with any systems before the pandemic had learned to 
work with them in a short time, albeit by force. If teachers are convinced of the need to use a particular 
technology at a particular time (e.g., a pandemic), they will accept it whether or not it is imposed on them 
[13]. 

2 METHODOLOGIES 
The aim of this article was to find out the situation in teacher education and the support provided to them 
during distance learning with a focus on digital skills.  

In the first part of the analysis, we focused on the number of schools and students who stayed at home. 
As a basis for the analysis, we used statistical surveys of the Ministry of Education of the Slovak republic. 

Further we compiled own questionnaire and conducted a survey among secondary school teachers. We 
examined the level of digital skills of teachers during the first and second waves of the pandemic and 
the support provided by employers to improve the skills.  

The survey was conducted in May 2021 until mid-June 2021. 239 completed questionnaires were 
returned. 

3 RESULTS 
Table 1 shows secondary vocational schools including conservatories. We had 343 state secondary 
vocational schools in the 2019/2020 academic year. 11,165 teachers worked there, and 108,031 
students studied at these schools. There were 87 private schools. 2,053 teachers worked there, and 
14,541 students studied at these schools. We also have church schools in the network of secondary 
vocational schools. There were 20 such schools. 584 teachers worked there, and 3,813 students studied 
at these schools. 13,802 teachers worked at these schools and 126,385 students studied there. 

Table 1. Information on secondary schools. 

Year Ownership Number of schools Number of teachers Number of students 

2019/2020 State 343 11165 108031 
2020/2021 Private 87 2053 14541 

 Church 20 584 3813 
  Total 450 13802 126385 

Source: [14], own processing 

At the time of the pandemic and closed schools, we were left with 126,385 students who were dependent 
on distance learning. At the same time, 13,802 secondary school teachers worked from home. Until that 
time, all students only attended full-time form of teaching. At the same time, the vast majority of teachers 
had no experience with distance teaching in secondary schools. 

We also carried out our own research via questionnaires among secondary vocational schoolteachers 
focused on distance education in the Nitra self-governing region. The survey was conducted from the 
end of May to mid-June 2021. The number of questionnaires completed by teachers was 239. Figure 1 
shows the age structure of the approached teachers. Most teachers are in the age group of 51 to 60 
years, the second highest number of teachers is in the age group of 41 to 50 years. Higher age 
composition among teachers can be a prerequisite for lower skills in the use of computers and 
information technology. 

2266



 

 

 
Figure 1. Age structure of respondents. Source: Questionnaire survey, own processing. 

This is also indicated by the results of the second question.  Figure 2 shows the teachers' evaluation of 
their skills and experience in working with information technologies, during first wave of pandemic, on a 
scale from 1 to 5 (where one represents the best skills). Only 5.02% of the respondents rated their skills 
with a mark of 1. As many as 75.11% of the respondents consider their information technology skills to 
be average to below average. 

 
Figure 2. The teachers' evaluation of their skills and experience in working with information technologies 

 in first wave of pandemic. Source: Questionnaire survey, own processing. 

In the third figure, we see an improvement in teachers' self-evaluation. The rating is from the second 
wave of the pandemic. 8,78% of the respondents rated their skills with a mark of 1. In the second wave, 
up to 44.35% of teachers were graded two. 

 
Figure 3. The teachers' evaluation of their skills and experience in working with information technologies in 

second wave of pandemic. Source: Questionnaire survey, own processing. 
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Figure 4 indicates whether teachers attended a training organised by the employer during the pandemic. 
As participation in a training we also considered online trainings, through conferences or webinars, etc.  

 
Figure 4. Participation in training during pandemic. Source: Questionnaire survey, own processing. 

Only 44 teachers out of 239 receive any training organized or provided by the employer. Given this 
result, we were interested in how teachers improved their digital skills. We see the results in Table 2. 
Teachers could choose more than one way, as they combined them. 

Table 2. Ways teachers improved their digital skills. 

Ways to improve skills Number of teachers 

Trial-and-error method  141 

Discussing with colleagues  209 

Webinars on internet 87 

Videos on youtube 142 

Help from family members 75 
Source: own processing 

Table 3. Applications used during distance education. 

Applications Number of teachers 
 first wave of the 

pandemic 
second wave of the 

pandemic 

EduPage 239 239 
Moodle 0 0 

Skype 45 33 
WhatsApp 15 12 

Messenger 32 47 
Zoom 10 63 

Google meet 5 36 
Others 0 0 
Source: own processing 

Teachers could choose more than one application, as they used them. Up to 100% of the respondents 
used Edupage.  It is an information system for primary and secondary schools, which enables a wide 
range of tools for administration and management of the educational content (planning of thematic units 

0

50

100

150

200

250

Yes No

N
um

be
r o

f t
ea

ch
er

s

Participation in training

2268



 

 

and lessons), creating presentations, interactive elements and tests for individual lessons and thematic 
units. Teachers can also create and share electronic learning materials therein, which they can then 
submit to students to study online. The functionality of communication with parents and evaluation of 
students is also an added value. In Slovakia, every primary school pupil and secondary school student 
and all teachers at these schools have access to this system. All schools used it even before the 
quarantine as an information system, but not directly for distance education. In the first wave, in addition 
to EduPage, teachers used mainly Skype, Messenger and WhatsApp, which was probably due to the 
fact that they had experience with these applications before the pandemic from their private 
communication. As they improved, in the second wave of the pandemic, there were more teachers using 
Zoom and Google Meet. 

In the last question, we were interested in how much time expressed in minutes (on average) teachers 
spent preparing for one lesson in the first and second waves of the pandemic. We can see results in 
table 4. We see that teachers are gradually succeeding in reducing the time required to prepare a lesson. 

Table 4. Time spent preparing for class. 

Time in minutes Number of teachers 
 first wave of the 

pandemic 
second wave of the 

pandemic 

Less than 10 0 0 
10-20 0 2 

21-30 1 19 
31-40 29 77 

41-50 120 122 
51-60 79 19 
More than 60 10 0 

Source: own processing 

4 CONCLUSIONS 
Not only teachers, but society as a whole was not prepared for the extensive restrictions that the 
pandemic brought. The pandemic brought not only problems and concerns but also challenges. Our 
research further showed that there were more older teachers in the sample of respondents, which led 
to lower computer and information technology skills. We also found that there is a lot of space in the 
further education of teachers. Teacher training was not provided by the employer. However, the 
research shows that teachers are interested in learning and have improved their skills, especially on 
their own, through online webinars and videos. The survey also showed that it initially cost teachers a 
lot of time to prepare all the necessary teaching materials, and that this time was gradually shortened. 
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Abstract 
This study examines the relationship between teachers’ beliefs and their practice in using questions 
from a cross-cultural perspective. Data were collected from interviewing and observing 11 Key stage 3 
teachers at two schools in the middle of England and 12 Year 7-Year 8 teachers at two schools in the 
north of China. Results suggest that teachers in England seemed to possess more profound 
pedagogical knowledge about questioning than their Chinese counterparts, but a closer examination 
into their classroom practices revealed a conflict between their beliefs and practices. By contrast, the 
Chinese teachers who were less aware of their questioning, indicated a variety of questioning strategies, 
particularly when a specific context was given, they were able to describe the ways they approached 
questioning comprehensively. 

Keywords: Secondary mathematics classroom; Questioning; Beliefs; Practices; the UK; China. 

1 INTRODUCTION 
Various research efforts have been carried out in the examination of the relationship between teachers’ 
beliefs and their classroom practices [20] in order to have a better understanding of teaching behaviours 
in classrooms [16], which subsequently aim to improve teachers’ professional development or effective 
teaching practice [12]. 

This paper aims to provide a particular angle, that is, through the cross-cultural perspective, to examine 
the relationship between beliefs and practices in the use of teacher questioning in England and China, 
both at an intra-country level and at a cross-country level.  

1.1 Teacher Beliefs and Classroom Practice 
Teachers’ beliefs have a profound impact upon their classroom practices. Under challenging 
circumstances, it is the belief, rather than the knowledge, that teachers have received from their training 
that guides their teaching [17] [5]. Before teachers are able to change their teaching behaviours, they have 
to be aware of not only their behaviours but also their beliefs that prompt the behaviours [19]. 
A great deal of research has shown that changes in teacher beliefs and changes in teaching practice are 
correlated and interplayed [5]. Studying the relationship between teachers’ beliefs and practices may help 
to generate a better understanding of the interplay between beliefs and practices, and particularly in this 
study, the practice of teacher questioning. Teachers have been found to hold strong beliefs about their 
learners and about teaching [2], which then ultimately shape the kind of learning experiences students 
have [3], and the kind of questions they ask [2]. [4] showed that teachers’ beliefs strongly underpinned 
their way of posing questions. A teacher who often asks questions with right or wrong answers may see 
their students’ role as memorising the answers and giving back upon their students’ request [13]. 
Alternatively, questions focusing on text-based knowledge could also reflect their beliefs about students’ 
learning capacity, that is, that students are incapable of answering questions requiring higher cognitive 
thinking and, as a consequence, they demand knowledge of facts and basic concepts to pass exams and 
tests [24]. As a result of beliefs held by their teachers, students subsequently could easily pick up the right 
answers from textbooks [23], which in turn, from a cognitive viewpoint, could limit the scope of their 
thinking, as they are limited in their ability to extend it beyond factual knowledge, and fail to stimulate their 
critical thinking skills. From a social viewpoint, the use of a textbook might not stimulate their interest and 
curiosity and could lead to them getting bored in lessons [25]. Besides, [11] examined the beliefs of K-8 
preservice teachers about mathematics and science teaching and learning during a content methods 
course, which indicated that in terms of teaching paradigms, teachers who hold the Behaviourist belief that 
learning occurred when knowledge was transferred passively from one to another ended in limiting 
students’ opportunities to learn through asking their own questions or building on their own responses.  
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1.2 Beliefs and Behaviours in Using Questioning 
Extensive studies have investigated the relationship between teacher beliefs and practices across 
different subjects and using different methodologies and theories. Some came to suggest that the beliefs 
and behaviours are consistent [15]. A study by [15], looked closely into two language teachers ' beliefs 
and practices about CLT in Mexico through observation and interviews, which highlighted teachers 
preferred to ask more referential and open questions which corresponded with their beliefs in CLT.  

However, most studies have suggested the opposite: teachers’ beliefs are incongruent with their actual 
practices in that teachers do less than they claim [12]. For instance, [12] examined 13 beginning ELT 
teachers’ beliefs and practice in terms of questioning purposes, content focus, students’ cognitive levels, 
and wording and syntax through the use of questionnaire and observation, concluded that the lack of 
experience embedded led to inconsistencies between theirs’ beliefs and practices. In contrast to the 
claim that teachers do less than they claim, [9] investigated the relationship between teachers’ beliefs 
and their practices with a focus on teacher questioning, using observations and interviews with seven 
to thirteen teachers teaching Numeracy and Literacy at Key Stage 2 (aged 7-11) at four schools in the 
west of England, and concluded that there was a mismatch between teachers’ beliefs and practices, in 
that teachers did more than they claimed. The methods and methodology may explain why their results 
contrast with the findings of previous studies. They (Ibid) used ground theory to examine beliefs and 
practices, involving two stages of interviews and observations, the first stage of interviews was 
conducted with 13 teachers, with only five of these followed up with observations. The second stage of 
interviews was carried out with seven teachers, only four of whom were observed. Nevertheless, the 
research has suggested the significant role of context in determining the consistency and inconsistency 
between teachers’ beliefs and practices [20].  

Additionally, there has been very little research into the relationship between teachers’ beliefs and their 
practices focused on questioning, especially in the context of mathematics at key Stage 3 from a cross-
cultural perspective. Given the significance and pervasiveness of teacher questioning and the growing 
attention to cross-cultural comparative studies over the last decades [8], this seems to be an important 
gap in the literature. Driven by such, we set out to examine a group of teachers’ beliefs and practices in 
questioning in England and China, in an attempt to identify the variations between the two and may even 
suggest the underlying possible explanations for such mismatch. Precisely, this study therefore 
examines the relationship between teacher beliefs about questioning and their actual behaviours in the 
context of lower secondary mathematics classrooms in England and in China respectively at an intra-
country level, and goes on to examine the relationship of teacher beliefs and practices in questioning at 
a cross-national level. Therefore, the present study was designed to answer the following research 
questions with a specific interest in teacher questioning in England and China. 

• What are the current practices of a group of teachers in each of England and China? What are 
the similarities and differences between the practices of questioning in England and China?  

• What are the beliefs of these teachers in each of England and China? What are the similarities 
and differences between the beliefs about questioning held by these teachers in England and 
China? 

• Are there teachers’ beliefs about questioning consistent with their classroom questioning 
practices in England and China? 

2 METHODOLOGY 
This study used qualitative methods to investigate both Chinese and British teachers’ questioning beliefs 
and practices. Classroom observations and interviews were used to directly compare their beliefs and 
behaviours in questioning. 

A group of 11 mathematics teachers of Key Stage 3 pupils (aged 11-14 years) in England and 12 
mathematics teachers of Year 7-Year 8 pupils (aged 11-14 years) in China were selected. Each teacher 
participant was observed once, in order to identify the potential questioning patterns, and types they 
might adopt. Following this, semi-structured interviews were implemented to obtain their beliefs about 
questioning. The data collected from observations and interviews were audiotaped, transcribed verbatim 
and later analysed using Nvivo. Thematic analysis was employed in order to identify patterns of teachers’ 
questioning practice in these two nations and their perspectives on the use of questioning. 

2272



3 RESULTS 
Beliefs and values have a significant influence over teachers’ teaching practice. In the context of 
teaching mathematics, there has been a growing interest over the last 30 years in how affective factors 
such as beliefs [18] [5] influence classroom practice, especially with reference to teacher questioning 
[9] [12]. Studies have asserted that questioning behaviour is a result of belief [14]. A number of other 
studies have suggested that teachers’ classroom behaviours in practice are more complex than their 
self-reported beliefs account for in questioning [9]. Therefore, this study aimed to examine what the 
teachers said about questioning, in order to compare this with their actual practices in classrooms to 
see if there were any consistencies and inconsistencies between their self-reported and actual 
behaviour of questioning. As expected, the relationship between teachers’ beliefs and their actual 
practices was complex, and did not fall into a fixed pattern. At a broad level, there were congruencies 
between the teachers’ views and what they did in terms of values, frequency, types of questions, and 
questioning strategies overall. However, a closer examination of each of these features revealed 
significant discrepancies. 

The findings reveal that at an intro-country level, both divergences and convergences were found in 
England and in China; whereas at a cross-country level, the English teachers seem to be more aware 
of and more reflective about their questioning than their Chinese counterparts. The following section will 
present these across four parts, including values, frequencies, types and strategies of questioning. 

3.1 Values and frequencies of questioning  
When teachers were interviewed, the Chinese teachers did not seem to give much weight to their use 
of questioning and claimed that they asked very little of questioning in class; whereas the teachers in 
England valued highly over questioning, and believed that they asked a lot of questions in lessons.  

In the two examples that follow, the Chinese teacher considered questioning as a habitual behaviour, 
but the English teachers saw questioning as a fundamental pedagogy and was vital for students’ thinking.  

“I am not sure whether it is useful to ask questions, but everyone does ask questions in 
class, I got used to asking questions as well (one Chinese teacher).” 

“Questioning is key, isn’t it? It is the key bit. It is…aiming the right question at the right child 
to try and tease just that little bit more out of them (one English teacher).” 

Regarding frequencies of questioning, the Chinese teacher said “I have no questions in my lesson, 
because even if you ask questions, the students do not respond at all.” On the other hand, the English 
teachers asked a lot of questions, it is reported that they asked questions ‘all the time’ and ‘as much as 
possible, so throughout the class ideally.” 

However, in lessons observed, both groups of teachers asked a huge number of questions, and the 
Chinese teachers asked many more questions than those in England. They asked a total of 2172 
questions, with each lesson lasting about 45 minutes. The average frequency of questioning was 
therefore four questions per minute. Such inconsistency in Chinese teachers’ beliefs and practices 
seems to coincide with the claim made by other studies that, when asked, teachers often underestimate 
the number of their questions [6]. In contrast, this claim contradicts to the findings of this research with 
regards to the English mathematics teachers, as their self-reported beliefs and practices of frequency 
of questioning were consistent.  

3.2 Questioning Strategies 
In terms of questioning strategies, the teachers in England often asked why questions following students’ 
answers, which is a good start. But soon after students gave a reply, they tended to wrap up the 
conversation into a summary or an answer, and no further explanations or elaborations were reported. 
A typical example can be seen as the follow. In later interviews, it is reported that they preferred to ask 
their students for explanations using ‘why’ questions, which may at first appear to be consistent with 
their practices observed. However, on a close examination of their ‘why’ questioning and their students’ 
responses, an inconsistency was revealed. According to their responses, their intention of posing why 
questioning was not to look for any correct answers, but to teach the students reasoning skills, which 
they believed to be vital for the students to fit into the world of work outside schools. However, in practice, 
based on their students’ responses, most of their ‘why’ questions simply asked for explanations of what 
they did to get answers in a few words.  
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A teacher’s lesson on Pythagoras’ problems: 
Teacher: What is 8? 
Edward: O. 
Teacher: Why O?  
Edward: Because it’s the shortest one. 
Teacher: No. O means opposite the given angle. 

In this extract taken from an English teacher’s lesson. When the student gave an incorrect answer, the 
teacher immediately followed up with a question “why” which at first, expected an explanation from the 
student. However, from her follow up with the student’ explanation, it is obvious that she was seeking for 
a correct answer.  
Besides, in practice, these English teachers indicated a tendency to say ‘almost’, or ‘close’ in response to 
their students, which may suggest to the students that their teachers were more interested in getting correct 
answers for solutions from them than finding out what they thought about a particular idea. This pattern of 
questioning is called ‘evaluative’ questioning, providing evaluative feedback on students’ explanations. 
Such discrepancy may suggest that question-asking is always contextualized, it is not just the question’s 
“semantic content or linguistic structure’ that could determine how it might be interpreted by students [10: 
16].” When a classroom culture is not encouraging “curiosity and open thinking,” a question asking for 
explanations might limit students from explorations and ruin dialogue [10].  
One possible reason behind such inconsistency may be of the nature of mathematics, where a 
mathematical problem naturally requires an answer to its solution, because of this, it may constrain the 
nature of students’ response and thinking. Additionally, the way teachers respond to their students’ 
answers might also be a contributing factor.  
In contrast, the Chinese teachers did not think that they had any questioning strategies at all, but alongside 
the interviews, especially when asked about their specific questioning patterns during lesson observed, 
they started to explain a bit more about their questioning strategies. This frequently mentioned strategy 
was questioning students of different levels to get an understanding of the entire class. Such questioning 
was reflected into their actual practices. For instance, the lesson was based on examining an example 
from the textbook using a fractional equation, the Chinese teacher and her students went through specific 
steps of this example together, and she wanted to make sure that the students had understood the use of 
the fractional equation in practical mathematics.  

Teacher: What is the first step?  
SS: To remove denominator. 
Teacher: To remove denominator, I have demonstrated to the class. Ok, how to remove 

denominator? Ling.  
Ling: To times the common denominator. 
Teacher: Times the common denominator. Where to times the common denominator?  
Ling: Both sides. 
Teacher: Both sides of fractional equation, so what is the common denominator? 
Ling: (x - 3) (3 - x). 
Teacher: x - 3 times 3-x. That is very good. Ok, Jun, what do you say? 
Jun: It is the square of (x-3). 
Teacher: Ok, the square of (x - 3). Now, stand! Ting. 
Ting: Put (3 - x) into –(x - 3). 
Teacher: Which becomes a minus []? 
Ting: x - 3. 
Teacher: Put 3 - x into - (3 - x)? Or put x - 3 into – (3 - x)? Why do you see the minus?  
Ting: Because x - 3 and 3 - x are inverse numbers.  
Teacher: Did you guys standing up hear that? Including those sitting down heard clearly? He 

said because x - 3 and 3 - x are what? Inverse numbers! So he decided to take 
one out into minus. Either one works that way right?  

SS ND  
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In this excerpt, the teacher firstly asked Ling and Jun, who gave incorrect answers, then she redirected 
the same question to a third student Ting. Following his correct answer, the teacher asked follow-up 
probing questions to get him to elaborate on his ideas and to explain the point that ‘x - 3 and 3 - x are 
inverse numbers’. Then the teacher asked questions to the entire class and made sure that the rest of 
them had all heard this answer. She also went back to Ling to check if she had understood by asking 
the original question ‘what is the common denominator?’ and asked her to give the final answer to this 
fractional equation.  

3.3 Questioning Types 
Concerning questioning types, most Chinese teachers did not have any explicit theoretical knowledge 
about the types of questions they asked in that they did focus their aim on getting students to fully 
understand ‘the key mathematical concepts’, and to be able to apply these into practice properly. For 
example, one Chinese teacher explained ‘my questions are mostly to enable students to apply these 
into skilfully solving mathematical practical issues in real life, after they have had comprehended the 
concepts.’ 

On the contrary, the English teachers were fully aware of different types of questions and mentioned of 
that they were encouraged to use open-ended questions or open questions. As one suggested, ‘so with 
the questioning, there are so many different types we use. When I started, when I was at the university, 
they said you must always use open questioning, so higher order skills, and I love it (Teacher A).’ 
Similarly, another teacher also said ‘a teacher should try to give open ended questions, in your opinion 
like ‘in your opinion, how do you do that? Or what can you elaborate? So what are you trying to do is to 
create not to give many close-ended questions... (Teacher E)’. However, such claim was different in 
practice: they asked mostly factual, procedural and managerial questions that are regarded as closed 
questions [1]. They in fact broke open-ended questions into a sequence of narrow and focused 
questions that eventually funnelled students’ thinking into a narrow path. These discrepancies could be 
due to the complexity of classroom environment.  

As [17] indicated, depending on context, questions could be relatively ‘open’ or ‘closed’. [9] claimed that 
a lack of awareness of contextual factors such as students’ level of ability led to inconsistency between 
teachers’ beliefs and practices about questioning. Contrary to [9]’s claim, my research reveals that the 
teachers in England seemed to acknowledge the variety of ways in which types of questions were 
developed and modified according to the circumstances. This suggests that there are many other 
contextual factors contributing to divergences between beliefs and practices, since classroom life is full 
of complexities, which creates difficulties for teachers to implement what they believe. 

4 CONCLUSIONS 
This purpose of this paper was to examine teachers’ beliefs and practices through the use of questioning 
in England and China. This has revealed a conflict between what teachers intended to do and what they 
ended up in doing, with regard to the types of questions they asked and their strategies.  

Questioning is “dynamic and context-dependent rather than static” [17: 123]. If a particular context was 
provided, both groups of the teachers were able to describe the way they approached questioning 
comprehensively, which led to a series of potential explanations. For the first, it may be that the teachers 
experienced challenges in recognising their implicit beliefs. [17: 312] suggested that “beliefs are created 
through a process of enculturation and social construction”. Thus, the assimilation of learning processes 
and cultural norms is significant, such as the incidental interactions students and teachers engaged in, 
the students’ abilities, and the classroom climate they experienced. The existing literature has suggested 
that classroom behaviours are an outcome of beliefs being filtered by experience [26], but not all the 
teachers were aware of this. Subsequently, did not always show what they actually did in classroom 
practice. Teachers’ unawareness of the impact of their cultural experience was also evident in the fact 
that neither the teachers in China nor teachers in England critically analysed their own practices and 
experiences. Therefore, “making implicit belief systems explicit and developing language for talking and 
reflective thinking” about their practice is vital for teachers’ professional development in questioning [9: 
382]. Alternatively, it could be that the teachers were not fully aware of the importance of context that 
influenced the way they asked questions or how this influence operates [9]. Extensive studies have 
suggested that context has vital influence upon questioning in classrooms. In other words, questioning 
is embedded in the activity of the particular environment in which it takes place. 
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This study further reveals that even if a particular context was given, the Chinese teachers’ questioning 
practices were still richer and more diverse than what they claimed. For example, the Chinese teachers 
explained their purpose for asking questions that incorporated students’ answers to the entire class was 
only to reinforce and deepen students’ memories over some important solution steps and key 
mathematical concepts. However, in practice, their questioning proved to be much richer. Their reflective 
questioning encouraged the students to take responsibility for making judgements and justifications for 
their thinking, and further extended their thinking, leading to the con- construction of mathematical 
knowledge, which clearly went beyond mere memorisation. This suggests that questioning is a complex 
process not only affected by contextual factors, but also a variety of other factors including learning 
objectives, learning environment, student abilities, social-cultural backgrounds of both learners and 
teachers, expectations from parents and students, and teachers’ access to curricular materials and 
resources [22]. 

Overall, the research reveals an inconsistency between the teachers’ beliefs and practices in questioning. 
In other words, both groups of teachers showed a lack of awareness of their questioning. The Chinese 
teachers’ questioning practices were richer and more diverse than what they claimed, and whereas the 
English mathematics teachers were more aware of their approaches to questioning than their Chinese 
counterparts. It is also revealed that their beliefs did not automatically translate into practice. The findings 
from the Chinese teachers seem to contradict to most previous research about teachers’ beliefs and 
practices which has suggested that teachers do less than they claim. Some of the findings from the English 
is consistent with this claim, however. The findings of this research were mixed is due to the fact that they 
were more reflective compared to the Chinese teachers, though what they claimed was not always 
reflected in their questioning practices. It may be that questioning is seen as a distinct teaching pedagogy 
and had been receiving constant support for developing their approach to questioning from university and 
in-school training, whereas questioning in China is not considered as a separate teaching pedagogy and 
skill, but a tool to balance out the relationship between the teacher, the students, and the mathematical 
knowledge required [7]. More importantly, no training had been given to the Chinese teachers to develop 
their questioning skills, which may explain why they were not aware of many of their questioning strategies. 
This examination of beliefs and practices in teachers’ questioning in England and China will hopefully 
contribute towards enhancing their consciousness of their approach to teacher questioning, which should 
provide them with opportunities to reflect upon, articulate and give meaning to their practices. This should 
eventually contribute to improving the effectiveness of their use of questioning. Previous studies have 
indicated that teaching experience plays a major role in the consistency and inconsistency between 
teachers’ beliefs and practice [12]. However, in this current study, no evidence can be found to support 
this. It may be due to the fact that our study aimed to find the commonly shared beliefs and practices of a 
group of teacher participants in questioning in England and in China, which may neglect the factor of 
teaching experience between the teachers that with a wide variety of teaching experiences ranging from 
one year to forty years. Further research is needed to explore the impact of varying experiences may have 
on the beliefs and behaviours of questioning. 
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MERGING SCIENCE AND SOFT SKILLS FOR MASTER STUDENTS 

N. Ten, M. Didkovskaia, M. Kurushkin, V. Limonova 
ITMO University (RUSSIAN FEDERATION)  

Abstract 
The paper describes findings, success and setbacks experienced while creating a totally novel approach 
to providing young researchers in Russia with an employability boost by including soft skills courses into 
the required public university curriculum. It describes the path of ITMO University, a STEM-focused 
National Research University in Russia towards diversification of the MS students’ curriculum in an 
attempt to ensure a personalized and efficient learning experience for the young researchers and 
empowering them with the cross-disciplinary or soft skills. The curricular design and evolution of three 
soft skills courses tailored to young researchers is described in detail, result and student feedback 
demonstrated. 

Keywords: soft skills, research education design, communication needs of scientists, teaching model, 
research management, educational methods.  

1 INTRODUCTION 
Introducing soft skills courses into a highly technical public university core curriculum is a very 
challenging task in itself. There are a lot of critics inside the university both on the side of the student 
body and the “hard skills” subject faculty. Launching such a project in Russian educational system takes 
this challenge to another level. Rigidity of the educational system may not help at all, let alone the 
necessary PR efforts in order to explain the positive outcomes expected. This opinion is supported by 
Russian High School of Economics research [1]. Yet ITMO University claims its title as the First Non-
classical University, sticking to unconventional decisions, like using students’ digital portraits created by 
AI in creating smart higher education [2]. The stakes are high, the responsibility is daunting. There’s no 
second chance to make the first impression, so the Soft Skills team of ITMO University may only do its 
best when designing new courses for the students. To make matters worse, the target audience of the 
soft skills courses at ITMO University, Saint Petersburg, Russia, are the very ambitious, talented and 
daring young researchers from multiple technical backgrounds: from photonics to IT, to biotechnologies 
to cyber security to chemistry and robotics. The invited experts and teachers need to speak the familiar 
language to lure the researchers into the understanding of the many benefits the soft skills may bring to 
their scientific careers. The pedagogical design of the soft skills courses we use must be very forward-
thinking and lead to integrative and integrative learning experiences. These and many other crucial 
aspects that make our soft skills courses for young scientists a success are discussed in this paper. 

Large transcontinental employers initiate wide-scale research on the importance of soft skills for their 
team members. In order to succeed in the workplace, be it an IT giant as Google, or Adobe, or a research 
institution, like Biocad [3], the employees must possess skills that are beyond the scope of their 
professional focus as it was written in a report presented at World Economic Forum “The future of jobs 
report” [4]. In their extensive research that spun over almost a decade, as described in [5] Google found 
out  that the best performing leaders in the company are not the most professionally skilled ones, but 
those with the most developed set of soft skills. Being able to work in teams, understand one’s emotions, 
appreciate cultural background and creativity are the crucial how-tos in for the successful professional 
today.  

Yet, even the presence of such understanding and the data behind it do not always influence the 
adequate changes in the university teaching models. Adobe shows in their “Soft skills gap” report [6], 
that the recent university graduates are still lacking the skills crucial for their workplace success.  

So in 2018, ITMO University revised the educational standard for MS students and pioneered with the 
concept of including soft skills courses into the core curriculum of all master’s students at ITMO. The 
life-improving courses help students tackle such daily challenges as personal efficiency, communication 
with others, managing conflict, emotional intelligence, writing research proposals, presenting their 
scientific findings at conferences. Most of the technical and research universities in Russia and other 
countries today as it is shown in papers [7], [8] either neglect the soft skills courses as is, or offer them 
to students as optional electives. In the latter case, such courses are frequently taken up by the students 
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who actually have highly developed communication and teamwork skills, who appreciate the importance 
of oral and written communication and therefore may less benefit from such courses. Unlike their high-
tech peers, who are submerged into their hard-skills mastery and are less likely to take soft skills courses 
unless required; regularly demonstrate skepticism towards the necessity of soft skills for their individual 
careers and are less likely to appreciate such courses. All until they tried them, of course.  
Taking into account the high importance ITMO University places on research and the advantages of 
developing soft skills in students described below, we assume that it is necessary to integrate essential 
researcher skills and soft skills courses in order to improve student productivity and their scientific 
results.  

2 THE SETUP 
Understanding the need for the courses that are intensive, packed with relevant information and 
applicable how-tos that may be used by the students right away, ITMO University derived a set of 
competencies that are being developed as an outcome of our soft skills education. From the list of 
desired competencies grew the list of skills we are seeking to equip students with. One of the looks at 
such is well presented in the list, approved by the European Commission [9]. And based on the 
comprehensive understanding of the competencies and skills sought, we have crafted several 
disciplines or courses to be offered to the MS students of ITMO University as a part of compulsory 
curriculum. 

To familiarize the students with the processes inside research projects, we designed three courses that 
develop soft skills and research management skills at once. Each student can choose one of these three 
courses offered or may opt for those that are solely soft skills oriented. 

All the courses offered are in-person, in-class disciplines. Two of the courses discussed are taught in 
Russian and one – in English. All soft skills courses in the MS students’ curriculum are 4 ECTS or 144 
academic hours. These courses are taught in an intensive “module” format, where students concentrate 
on one discipline for 3 weeks every day, master it, pass the test and move on to studying the next 
discipline. Though this setup is quite challenging for the students as it requires daily concentration on 
the single subject and the intensity of information exchange is very high, students still comment that this 
setup lets them “dive” into the topic of discussion, be concentrated on it and therefore, is highly efficient 
in the end.   

2.1 Course “Career management in science” 
The course “Career management in science” is designed for MS students, who plan to build a scientific 
career. This is a modular, three week intensive course taught in Russian. To help students choose their 
own career path in science, the top ITMO researchers share their experience to showcase actual 
possibilities. Leading HR consultants and business coaches help students understand their desires and 
goals in professional life, compare them with their abilities and show ways for professional growth and 
career in science. 

 
Figure 1. A team making a project description during “Career management in science course.” 

The course includes two main parts. The first one consists of individual work when students learn about 
their personal brand and career orientation. Students are taught how to understand and analyze results 
in their research field and how to find topics that are on the forefront today. 
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During the second part students work in teams of five (see “Fig. 1”) to create a short project that can be 
potentially realized based on their professional knowledge. There is a course workbook, which is a 
reflection and control tool to monitor students’ personal and team growth. The course workbooks 
illustrate the workflow and help students fix and analyze their insights, as well as evaluate their skills, 
desires, and goals. The most important part of the course is the final defense, where the results are 
presented as a pitch session with top researchers of the relevant fields, public speaking instructors as 
judges, who access their creativity [10], project potential and public speaking skills. 

The course forms the following competencies and skills. 

2.1.1 Written communication skills 
The writing component of the course presents instruction in the style and mechanics of writing. Exercises 
in different writing formats, assignments in the workbook push students forward in preparing their final 
defense project. 
The students also create their CV and write several motivation letters to apply for scientific positions, 
summer schools, internships, and grant programs. They need to showcase their qualifications for a 
specific project. These papers are reviewed by professional HRs and interviewers, who give students 
feedback and help improve. 

A task to describe a research project in detail equips students with skills in formulating the essence of 
their research in a brief, structured and clear form.  
Students analyze and report on scientific papers to gain experience in searching for academic sources 
information and working with citation databases to find the best possible journals to publish in. 

2.1.2 Oral communication skills 
Each student prepares an elevator pitch for a networking session to find appropriate team members 
during a team building workshop. These speeches pronounced several times build students self-
confidence and develop their orator skills.  
Classical oral presentations are designed to improve students’ public speaking skills.  Students must 
deliver their speeches within specific 5-minute limits. For this purpose, they are taught oratory 
techniques by actors, coaches, and experts in public speaking. 

2.1.3 Interpersonal communication skills 
During the second part of the course students assemble in teams. Work in teams of 5 allows them to 
feel the group dynamics, play varied team roles and understand strengths and weaknesses of different 
communication models. 
Coaches train students organizing effective communications in newly assembled teams. Through game 
practices students learn how to speak for themselves and give “I messages”, constructive feedback, 
and how to respond to aggression and criticism. They train their negotiation skills while discussing their 
project ideas with the course mentors. They learn how to change their common tactics from avoiding, 
accommodation, and competition to collaboration, and how to find win-win solutions that match both 
parties. To top it off, students practice public speaking and presentation skills in preparing for their 
pitches.  

2.2 Course “International Research Management Essentials” 
The “International Research Management Essentials” course aims to teach students how to develop 
interdisciplinary research project proposals from the idea to the final paper and how to prepare 
themselves for the final defenses. First, students get acquainted with each other during a networking 
session (see “Fig. 2”). Through an intensive project-based learning approach, students from multicultural 
backgrounds and miscellaneous disciplinary fields are engaged in real-world problems. Upon 
completion of the course, students also learn and acquire some of essential 21st century skills ranging 
from complex problem solving to data-driven decision-making. To allow teams develop their research 
projects and compete with each other, international experts train students in product-oriented sessions. 
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Figure 2. A team consulting about the project during Research design workshop at  

“International Research Management Essentials course.” 

During research design workshops students are assisted in identifying and formulating the problem, 
hypothesis, aim and objectives of the research and outlining the expected results. During bibliography 
management workshops students are taught how to use Scopus and Web of Science citation databases 
and how to quickly organize information with the EndNote Click and Mendeley. During 
Commercialization of Research and Social Entrepreneurship classes field experts share their first-hand 
formulas of winning funding and making outstanding pitch presentations for investors. You can see an 
example of sharing this knowledge on “Fig. 3”. Soft Skills experts, who are business trainers and team 
leads, help improve team workflows with project management tools like SWOT analysis, needs analysis, 
gap analysis, logical framework, expert judgement, Gantt charts, roadmaps, risk management, and mind 
maps. Social experts from all over the world teach intercultural competence involving cultural 
awareness, cross-cultural communication, and conflict resolution. Career Management specialists share 
examples of career strategies, attractive CVs, networking hints and interviewing techniques for research 
positions and internships. Public speaking instructors teach students to make persuasive public 
presentations. They share techniques improving public speaking, vocal presence, as well as stress 
management skills. Moreover, students learn how to use graphics to support their presentation with 
slides. 

 
Figure 3. A team consulting about the project during Research design workshop at  

“International Research Management Essentials course.” 

Every student is welcome to join or form a team with relevant ideas about the stated research problems. 
The problems are formulated based on the list by the United Nations [11]. 

2.3 Course “Life in science: guide for your researchers” 
At the time of COVID-19 it is imperative to have a way of teaching students from various time zones and 
locations without strict time limitations. Therefore an online course “Life in science: guide for young 
researchers” is designed as a vivid guide to modern science for young researchers.  
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The course is structured as follows. There is an introductory lecture by specialists from ITMO Science 
Communication Center. They explain what modern science is and why researchers are to think beyond 
their laboratories and could potentially explore interdisciplinary fields of research as well. This lecture 
elaborates on why it is crucial to share your own research with a wider audience, look for financial 
support of your scientific findings, and apply technologies. After a brief introduction, students learn what 
“life forms” exist in modern science, how to successfully operate in them, and to improve one’s hard and 
soft skills.  

 
Figure 4. A screenshot from the lecture “Scientific grant projects”  

from the course Life in science: guide for your researchers.” 

The first skill that scientists should work on is writing and publishing their papers, as international journals 
are currently a communication platform for researchers to share their research results. Therefore 
students are taught how to find the exact topic to write your paper on, how to find and review appropriate 
literature and sources of information, how to structure information and how to cite sources in a proper 
way. One of the most used tools to make publications easier to create is described in the second part 
of the module -- LaTeX. As known, a lot of students majoring in engineering have too many formulas in 
their manuscripts. Thus, LaTeX and its online tools become handy for them. 
The next module of the course is about scientometrics. World famous terms and metrics like journal 
quartile, h-index, CitesCore, SJR, etc. are explained in detail for students to better understand their 
research field, choose a journal to publish their paper in and become aware of its influence on their own 
research career. With the SciVal students learn how to control their academic reputation and support 
the one of the university they belong to. 
The fourth module of the course is devoted to personal efficiency. Business trainers, who help 
production companies increase their staff efficiency, motivation and increase companies’ profits share 
their knowledge about work-life balance, time management, and teamwork. They also instruct how to 
operate in a virtual team, as well as solve problems and conflicts that may occur.  
Special attention is drawn to public speaking and presentation skills. Experts who are in HR or are the 
top managers of big international companies give hints on self-presentation at job interviews, in business 
correspondence, networking, and giving public speeches. 
The next course module provides students with the information on ways to find financial support for their 
research work. They are taught to find scholarships, grants, and contests (see “Fig. 4”).  At the same 
time, top research experts and investors in hi-tech industries explain how to make a startup out of your 
research and how to commercialize research projects.  
The last module gives a range of tools and life hacks to make a life in science easier. Students learn 
how to create clear impressive slides, how to work with a bibliography in Mendeley, how to use cloud 
technologies and online services in daily work routine, how to manage a team with handy digital tools. 
All the lectures are supported by modular tests with case-oriented questions. The final assignment of 
the course is to submit the student’s own final task and peer-review others’ works. Here, each student 
can choose the task that mostly suits them: writing a scientific paper outline or making a short video 
describing the student’s research work in a clear and popular way or preparing a grant proposal outline 
for funding for your project.  
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3 RESULTS 
As a result, these courses were held 3 times during the last 3 years (except for the “Life in Science”, 
that appeared in 2019). Exact numbers of students and teachers involved in the course are shown in 
“Table 1”. 

Table 1. The course statistics for 2018-2020. 

 2018 2019 2020 
 students teachers students teachers students teachers 

Career management in science 230 8 150 24 138 24 

International research management essentials 285 18 273 40 201 35 

Life in science: guide for your researchers was not 
held 

was not 
held 500 15 700 16 

Student feedback about international research management essentials course: 

“It was great that we had a project. It opened us an opportunity to meet teachers not as 
listeners but as scientists, who need to promote their project, and we got not just academic 
knowledge that we will not use, but valuable information, practice knowledge and feedback 
for project activity. As I heard from other teachers, nowadays scientists cannot just work in 
a laboratory, they need to find investors. team, partners, resources and moreover his 
project must be required, and scientists need to be in a context to be able to explain why 
people need the project. Actually, scientists need to be a project manager too. That is what 
we learned from the course. How to be a modern scientist. It was the most interesting and 
useful course for me! There were a lot of foreigners who lectured about what is important 
for english-language-course. I've learned a lot of things. Public speaking, project 
presentation. partners/ investors searching, business/professional communication 
(especially correspondence! Mikhail shared with us his story and experience in 
international event's organization. It was perfect. It was not bla-bla-bla. It was very 
interesting. I am sure i will use this knowledge in my work/science/organization activity)” 

“There was Michael in the natural science part - big thanks for him 'because he was helping 
us with the whole amount of information we needed. As I said before Marina is my sunshine 
because that type of Russian teachers is rare. She got us nice feedback, checked 
everything we told, and showed herself as a real professional! Adrian is an amazing person! 
We didn't even know what swot is and now we're kind of in the topic. Ray helped me not to 
die at the final pitching part! Yaprak is the woman who took my whole heart! Before 
choosing this subject, I saw her presentation on YouTube and I thought that I would really 
love to work with her! Christopher was my last hope to be one of the best in the 
presentation. He gave us advice on how we can play with our project so that it will be 
enough information and at the same time interesting. He was trying to cheer us up because 
I was upset that we didn't do anything good and because we could not fail this faith in us, 
we did what we have now. After all, I want to say thank you to everyone for finding time for 
us, being polite and improving our skills with helpful information! Everyone is amazing and 
wonderful! Also big thanks to Michael! Love all of you <333” 

“The course is really interesting and useful. But sometimes I was too nervous about the 
project, because different teachers in different classes gave us different feedback. For 
example, my mentor said that our problem is not good enough, but the pitch trainers said 
it's good. So, we had to change a lot of things and spend the hours after workshops to redo 
the project. Of course, I understand that IRME is an important discipline, but if the project 
working will be a little less strict, students will enjoy the course much more. AND! Thanks 
a lot, dear Dr. Kurushkin, for this international and interdisciplinary course. Thank you for 
doing it with passion, for your effort made to do it so useful and exciting! Sending love, 
gratitude and best wishes to all IRME team <3” 

About the course Life in Science: guide for young researchers (translated from Russian with original 
grammar) 

“In general, I would like to thank you for the course. First, I did not choose this course but 
ended up on it due to the COVID circumstances. To be honest, I was initially skeptical. I 
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was afraid that there would be a lot of uninteresting information to me. However, my fears 
were not justified; it was very interesting for me to listen to even the classes that initially 
seemed not so interesting to me. In fact, there were a variety of topics and speakers to 
communicate with. This diversity does not harm, but only increases the interest in studying 
the new topics. Definitely, I learned a lot of useful and curious things, opened new areas of 
knowledge and sources for further progress in them. I think that after a while the course 
will be remembered with a pleasant smile!” 

“it was useful to get used to the role of an editor of articles, you begin to understand how 
to do” 

“I worked on a video, in fact it was extremely interesting for me, although I am a shy person. 
The work consists of several stages (collecting information, writing text, preparing 
intonations, recording, editing), each of which has a personal interest and exciting work.” 

4 CONCLUSIONS 
To develop students’ soft skills that are likely to contribute to their professional success, the three 
courses “Career management in science”, “International research management essentials” and “Life in 
science: guide for young researchers” have been designed and introduced to ITMO University core 
curriculum. Generally, these courses received positive student feedback. We also added more 
individualization and small group work into the “Career management in science” course based on first-
year’s student responses. Initially planned as a more lecture-type course it later evolved into the small-
group tutoring and coaching sessions course that benefited both the students and the teachers. 
Particularly, the courses’ participants mentioned that the skills they gained during the course help them 
in their real-life studies and scientific projects. One of the greatest benefits of the courses is that they 
match theoretical knowledge of research methods, career planning and personal effectiveness to the 
real-world situations. The courses equip each student with real experience and a feeling of achieving 
real results in research. Experts from science, business and coaching backgrounds showed with their 
personal examples that every student open to new knowledge and experience can improve his or her 
skills with the help of the hints shared. Within a short period of time the two modular courses simulated 
a unique atmosphere full of breathtaking and world saving ideas, expert support, and new friendship 
possibilities. At the end of the course each student got a full understanding of how to create a scientific 
project from scratch and receive a grant approval. 

Student feedback also revealed several growth zones to further courses development. Students of 
“International research management essentials” course asked to bring project topics closer to their 
majors. Moreover, they wanted to have more classes with researchers to supervise teams throughout 
the whole course.  

“Career management in science” students asked to improve the structure of several tasks in a workbook 
and to invite more business trainers to be able to talk about their experience.  

Numerous participants of “Life in science: guide for your researchers” course gave varied feedback. 
They suggested adding more interactive workshops on public speaking techniques, demonstrating good 
and bad examples of scientific articles, improving lectures about software that can help distributed teams 
organize the workflow.  

This feedback was analyzed, and we plan to improve the course design according to our students’ 
advice. 
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MACHINE SUPPORTED TEACHING – A VISION FOR USING 
MACHINE LEARNING TECHNIQUES TO ASSIST HUMAN 

LECTURERS 

E.G. Haffner 
University of Applied Sciences (GERMANY) 

Abstract 
In this paper, we discuss possibilities to adapt classical Machine Learning techniques for supporting 
human teaching. Due to the difficulty of matching the learning subject precisely to the learner's level of 
cognition, the presented approach focuses exemplarily on the area of pawn endgames in chess. The 
idea may be generalized to typical areas of higher education. In the long run, Machine Learning 
algorithms could even be able to generate textbooks automatically. 

Keywords: Machine Supported Teaching, Machine Learning. 

1 INTRODUCTION  
In a world in which information is collected increasingly quickly and comprehensively, it is virtually 
impossible to produce didactic material of new topics for higher education teaching in an adequate time 
that meets the expectations of students and the requirements of lecturers. 

The question is whether methods commonly used to analyze Big Data could also be helpful in the field 
of Machine Supported Teaching (MST). A long-term vision of this approach could be to automatically 
create material from all kinds of available data sources that facilitates instructors to teach the 
corresponding subject matters. 

In the present paper, we focus on adapting classical Machine Learning (ML) algorithms for exploring 
education material, especially the most important supervised learning ML methodologies [1]. In principle, 
also unsupervised learning algorithms might be useful [2], [3]. Furthermore, ideas arising from 
reinforcement learning could enrich this field [4].  

We show that only sophisticated methods are promising, at least for the discussion of acquiring 
knowledge [5]. Supervised learning algorithms are designed to ensure that the trained models represent 
the learning object as adequately as possible, which is in general unsuitable for human learning (and 
teaching). What is needed is an approach that does not overburden students but considers their level 
of knowledge. Then, it should be possible to gradually make the acquired knowledge accessible to the 
human observer as well. 

To verify the principal considerations, we highlight some fundamental challenges exemplarily for the 
game of chess. There is a long tradition of using chess for investigating artificial intelligence concepts 
in general [6]. As a first step, we concentrate on elementary pawn endgames. Even simple questions 
raise a lot of technical difficulties to overcome. By not focusing the attention on the mere solution of a 
chess position, but rather keeping the solver in mind, general rules for the correct treatment become 
more significant. The outcome is applicable to more complex problems as well.  

In the future, the described method may – in principle – even be able to generate textbooks 
automatically. The goal would not be to replace human teachers, but to support them in representing a 
learning object appropriately. 

2 MACHINE SUPPORTED TEACHING APPROACH 
The vision for using ML to support human lecturers is based on the idea that it is not enough for teachers 
to understand the subject matter perfectly and for the ML model to fit the subject matter 
comprehensively. Rather, it is necessary to tailor the next lessons to the students' level of knowledge. 
According to the complexity of the problem, it is therefore equally important that the ML model is suitable 
for the learner.   

Fig. 1 illustrates this “MST learning triangle”. 
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Figure 1. MST learning triangle. 

This may seem irrelevant for pure factual learning, but it becomes more important as the subject matter 
itself increases in complexity. The triangle thus becomes a (three-dimensional) spiral through learning 
progress! 

We take elementary chess pawn endings (with only one white pawn besides both kings) as model 
scenario for the explanation of this vision. In all positions it is white move. The question is: can white 
(with the right move) win, whatever black answers? 

In Fig. 2 this is obviously not the case. White’s move is irrelevant, black will capture the pawn next and 
the position is drawn. 

 
Figure 2. Obvious draw. 

The position in Fig. 2 can be easily solved even by a beginner. The situation is completely different in 
Fig. 3. Although the position is won, the winning path is not so simple and only a single move (Kg2-f3) 
makes victory possible. 
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Figure 3. Critical position with only one winning move. 

Nevertheless, a chess student can also solve Fig. 3 without any calculation if the concept of “opposition” 
has been learnt before [7]. Therefore, the position type must be recognized first and then a known 
(already learned) concept must be applied.  

In Fig. 4 we see a situation that is no longer critical because two moves win (Kf1-e2 and Kf1-f2). 
However, only the chess student who has also dealt with the “distant opposition” (after fully 
understanding the “opposition”) will achieve a secure win. 

 
Figure 4. Wining position with “distant opposition”. 

Therefore, it is necessary to permanently align the complexity of the pawn ending problem to the 
student’s knowledge level. Furthermore, if we take the idea of using ML approaches into account, it 
becomes virtual to also fit the model to the complexity and thus, to match knowledge level also to the 
model.  

In the following, we highlight the problems in applying ML algorithms to produce solutions automatically.  

3 APPLYING ML TO ELEMENTARY CHESS PAWN ENDINGS  
Computers easily solve all kinds of single pawn endgames in seconds by simply calculate all possible 
moves. However, if the number of pieces in a given position increases, even very fast computers need 
much more time for the evaluation. For positions up to seven pieces there exist databases (called 
“tablebases”) with precalculated solutions (e.g., “Syzygy Endgame Tablebases” with 18.4 TB of data 
[8]). For a chess beginner, this (raw) material is unsuitable: the difficulty levels of the positions vary very 
strongly and are not adapted to the training progress.  

Can ML algorithms automatically support chess students in this situation? To answers this question, we 
have applied the following classical supervised ML approaches to elementary single pawn ending 
positions:  
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- K-Nearest-Neighbors (KNN),  
- Decision Tree Learning (DTL),  
- Bayesian Learning (BL),  
- Support-Vector-Machines (SVM),  
- and Multi-Layer-Perceptrons (MLP)  

All algorithms have been implemented in Python using the Scikit-learn libraries [9]. Several textbooks 
discuss the presented methodologies with implementation examples in Python as well, e.g. [10], [11] 
and [12]. 

For the described single pawn endgames with only “white to move”, a total of 163,328 positions can be 
distinguished from which were 124,960 (76.5%) wins and 38,368 (23.5%) draws.  

As a first step, we have 130,662 (80%) training positions randomly chosen to apply the ML concepts. 
The 32,666 (20%) remaining test positions have been used to calculate the training quality. The training 
and test positions showed the same distribution of wins and draws.  

Classical supervised learning methods can be easily applied in this way. The respective positions each 
build a data set (feature vector) and the corresponding binary results (“win” or “draw”) represent the 
label.  

The feature vector, containing all absolute and relative piece positions, is shown in Table 1.  

Table 1. Feature list. 

Feature Min Value (chess 
board name) 

Max Value (chess 
board name) 

white king file 0 (“a”) 7 (“h”) 
white king rank 0 (“1”) 7 (“8”) 
black king file 0 (“a”) 7 (“h”) 
black king rank 0 (“1”) 7 (“8”) 
white pawn file 0 (“a”) 7 (“h”) 
white pawn rank 0 (“1”) 7 (“8”) 
file distance between white king and white pawn 0 7 
rank distance between white king and white pawn 0 7 
file distance between black king and white pawn     0 7 
rank distance between black king and white pawn 0 7 
file distance between white king and black king 0 7 
rank distance between white king and black king 0 7 
white king distance to white pawn transformation field 0 7 
black king distance to white pawn transformation field 0 7 
white pawn move number to its transformation field 1 5 

The mentioned “transformation field” lies on the 8th rank, where the white pawn promotes – normally to 
a queen.  

4 RESULTS 
Applying the five ML algorithms of section 3 leads to four possible outcomes: 

- A win (“predicted label” 1) has been predicted, and the position is actually won for white (“true label” 1) 
- A win (“predicted label” 1) has been predicted, but the position is a draw (“true label” 0) 
- A draw (“predicted label” 0) has been predicted, but the position is actually won (“true label” 1) 
- A draw (“predicted label” 0) has been predicted, and the position is actually a draw (“true label” 0) 
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To evaluate a ML model, the share of these four possibilities is summarized in a so called “confusion 
matrix” [13]. All the following results have been produced by specific SciKit-Learn [9] libraries. 

4.1  K-Nearest-Neighbors (KNN) 
The resulted confusion matrix for KNN can be found in Fig. 5. The SciKit-Learn “neighbors” was used 
with the “Neighbors.KNeighborsClassifier”. As parameter 3 neighbors were applied. 

 
Figure 5. Confusion matrix for KNN with 3 neighbours. 

The overall accuracy has been 98.61%. For example, Fig. 4 has been wrongly identified as a draw. It 
does not seem suitable to use KNN for pawn endings because neighbouring positions must be solved 
completely differently.  

4.2 Decision Tree Learning (DTL) 
The confusion matrix for DTL can be found in Fig. 6. Here, we used the ScitKit-Learn library 
“sklearn.tree” with the “DecisionTreeeClassifier”. The parameter “criterion” has been set to “entropy” in 
order to adequately assess the information-theoretical results. 

 
Figure 6. Confusion matrix for DTL with criterion = “entropy.” 
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The overall accuracy has been rather good with 99.86%. In Fig. 7 the three top levels of the decision 
tree (for all positions – not only the training examples) is shown. 

 
Figure 7. Top levels of the decision tree for single pawn endings. 

The first decision divides the positions in those where the black king is behind (distance “<= -0.5”) the 
white pawn. The second questions (only if this is not the case) asks whether the black king is too far 
away from the transformation field. If this is not the case, 76,656 positions are remaining. Unfortunately, 
this approach – even logical – does not fit anymore to the deeper levels of the tree. If we look at a sketch 
of the complete tree (Fig. 8), the problem becomes obvious. 
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Figure 8. Sketch of the complete decision tree for single pawn endings. 

No human player, neither a beginner nor a grandmaster, would evaluate a position according to such a 
scheme. Human expert knowledge cannot be obtained without creating abstraction layers. Rather, the 
teacher is required to respond to the respective level of knowledge of his student which does not 
necessarily correspond to a certain level within the decision tree. Concepts have to be learned that on the 
one hand simplify the tree for a certain subset of "similar" positions, but on the other hand also provide 
diverse different trees. Nevertheless, the DTL approach is very promising. 

4.3 Naïve Bayes (NB) 
The confusion matrix for NB can be found in Fig. 9. The result has been produced by the ScitKit-Learn 
library “naive_bayes” with the “GaussianNB classifier”. 

 
Figure 9. Confusion matrix for BL with GaussianNB classifier. 
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The overall accuracy has been only 84.92%. Therefore, the approach seems unsuitable for MST. 

4.4 Support Vector Machines (SVM) 
For SVM, the confusion matrix is shown in Fig. 10. The result has been produced by the ScitKit-Learn 
library “sklaern.svm” with the “LinearSVC” classifier. As parameters tolerance has been set to “tol=1e-
5” with standard scaler. 

 
Figure 10. Confusion matrix for SVM with standard scaler. 

Again, the overall accuracy is too low (86.92%). For instance, Fig. 2 has wrongly been identified as a 
win and Fig 3 has wrongly been identified as a draw.  

4.5 Multi-Layer-Perceptron (MLP) 
The MLP approach leaves a very large scope for parametrisation. We chose a setup with 3 hidden 
layers (with 64 neurons, 32 neurons, and 64 neurons again) and used the ScitKit-Learn library 
“neural_network” with the “MLPClassifier”. The resulting confusion matrix can be found in Fig. 11. 

 
Figure 9. Confusion matrix for MLP.  
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The overall accuracy is like DTL and reached 99.90%. Nevertheless, it is not so easy (as e.g., for DTL) 
to benefit from the learning process. We will come back to this problem in the outlook. 

4.6 Higher sophistication 
The next step in our investigation has been to adapt the DTL idea to find more appropriate rules to 
match the chess student’s knowledge level.  

What are all atomic (i.e., simple, not composed of more than one concept) rules to decide whether white 
wins or not?  

Our computer analysis led to the (comprehensive) list in Table 2.  

Table 2. Atomic decision list. 

Feature Value Result 

Black king rank from 0 to 1  White is always winning 

Rank distance between white king and white pawn from -7 to -6  White is always winning 

File distance between black king and white pawn from -7 to -6 White is always winning 

File distance between black king and white pawn -5 and 5 White wins with the exception of 469 cases 

File distance between black king and white pawn from 6 to 7 White is always winning 

Rank distance between black king and white pawn from -6 to -1 White is always winning 

Rank distance between white king and black king from 6 to 7 White is always winning 

White king distance to white pawn transformation field equals 0 White wins with the exception of 428 cases 

Black king distance to white pawn transformation field from 6 to 7 White is always winning 

The interesting question is whether the simplicity of a rule correspond with the perceived level of difficulty 
for the learner. If the answer is yes, molecular rules (i.e., composed of atomic rules) could represent a 
higher difficulty of the problem. Thus, the complexity of the problem matches the composition depth of 
the corresponding rules to solve them – and the overall problem difficulty assessment corresponds to 
the decision tree height. A conclusive assessment of this theory requires a great deal of further research. 

5 CONCLUSIONS AND OUTLOOK 
We proposed ML concepts to support human teaching. Among the classical symbolic ML algorithms, 
DTL seems to be the most suitable. Nevertheless, adaptation is required: the algorithm must be applied 
to a subset of the problem space so that the resulting decision tree matches the students' learning level. 
The deeper in the tree a problem is placed, the more difficult it appears. Thus, at least in chess pawn 
endgames, the complexity of the position increases with the need for compound rules to solve it. 
According to the MST triangle, the student's level of knowledge must also match the difficulty of the 
problem.  

The next step in our research is to use ML for the automatic generation of abstraction layers like 
“opposition”. Furthermore, we should analyse sub-symbolic concepts of deep learning and artificial 
neural networks (ANN) with MLP. The challenge is to extract a concrete learning state from the black 
box of the ANN. Moreover, the results need to be applied to very difficult problems where human solution 
strategies fail. An interesting testing ground for this idea could be rook endings, which are not easy to 
solve even for chess grandmasters. 
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THE USE OF PUPILS' PERSONAL MOBILE DEVICES AS THEIR OWN 
PHYSICS LABORATORIES 

P. Bohackova 
University of Ostrava (CZECH REPUBLIC) 

Abstract 
The amount of pupils who have and use their own mobile devices as a learning aid is increasing. This paper 
examines the pupils use of their own mobile devices as a personal laboratory in an educational setting.  

Some researches shows that the use of digital technologies in teaching Science subjects leads to higher 
achievement in educational goals. Using digital technologies in a meaningful way has several 
advantages, in particular, an increase in pupils' interest in scientific phenomena and also an 
improvement in pupils' communication skills. 

Nowadays, personal mobile devices are equipped with many sensors that pupils can use while learning 
Physics or other Science subjects so we can say that pupils are carrying a personal laboratory to schools 
every day.  

The paper also describes common sensors that we can find in mobile devices and an application called 
Phyphox, which can be used for identifying sensors in mobile devices and how educators can use them 
in Physics lessons. 

The paper briefly peruses a Bring Your Own Device (BYOD) model which is currently in use and 
describes how using personal devices can support pupils' learning. 

Keywords: Phyphox, personal mobile device, sensor, Physics. 

1 INTRODUCTION 
The use of digital technologies has permeated into our daily lives and it is no different within schools. 
Digital technologies are used as teaching tools very often. 

When we talk about digital technologies, we usually mean devices such as desktop and laptop 
computers, tablets, mobile phones, digital cameras. 

According to Beauchamp, Parkinson (2008), the use of digital technologies leads to increased interest 
in scientific phenomena. The results of this research show that the use of digital technology in science 
education leads more easily to the achievement of the stated educational goal. In particular, the benefits 
of meaningful use of digital technology include increased student interest in scientific phenomena as 
well as improved student communication skills. 

Digital technologies used in students' daily lives can retroactively influence the content of physics 
education (and, by extension, all other educational disciplines). 

Hwang GJ, Wu (2014) concluded that the use of digital technology helps in improving students' learning 
outcomes, motivation and interests. The massive use of digital technology and mobile devices occurred 
during this and last school year. In their study, Poláková and Klímová (2021) revealed that the majority 
of older students are ready for online distance learning and that a large percentage of students have 
access to the Internet and own technological devices that can be used for educational purposes. This 
also confirms the situation in our school, at least as far as older students (middle school students ages 
11-15) are concerned. As they reported in their reflections after classes in which they used their mobile 
devices, they could use them easily and they liked that they could work independently. Only some had 
a problem with downloading apps - they had the so-called parental controls on. 
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2 METHODOLOGY 

2.1 Digital Technologies in Physics 
The educational field of physics encompasses the educational field of Man and Nature. The Framework 
Education Programme for Elementary Education in the Czech republic for this educational area states 
that education in this educational area aims to form and develop key competences by leading the pupil 
to investigate natural facts and their connections using various empirical methods of cognition 
(observation, measurement, experiment) and various methods of rational reasoning. Furthermore, the 
Framework Education Programme for Elementary Education defines key competences as a set of skills, 
knowledge, abilities, attitudes and values important for the personal development and application of 
each member in society. Digital technologies, which are becoming more prevalent in the everyday life 
of pupils, can retrospectively influence the content of physics (and all other educational fields). 

The categorization of mobile applications has been described by several authors, but from different 
perspectives and points of view. Naismith et al. (2004) divides mobile apps into six categories based on 
general pedagogical theories and approaches, and also adds one category for organizational tools 
(behaviorism, constructivism, situational pedagogy, collaborative learning, informal learning, 
organizational support for learning). At a more general level, Traxler (2009) divides m-learning strategies 
according to the actual use of mobile tools, where he focuses on the impact of technology on the flow 
of the pedagogical process. We do not find a direct division of applications, which is however 
understandable given the time of the research. Similarly, Waard (2014) then makes a categorization 
according to the degree of ease of implementation of mobile devices in the learning environment. In his 
categorization, we can also find a section dedicated to apps, where he divides them into native mobile 
apps, web apps and apps developed directly according to the needs of the educational institution. Waard 
also introduces one category of devices and applications where integrated sensors can be used. Artal-
Sevil et al. (2015) then get closer to categorising apps by dividing free apps into the following categories 
- communication support, sharing support, organisational apps, classroom support, apps for everyday 
use and specialised apps. A targeted division of mobile apps was then made by Chergui, Begdouri and 
Groux-Leclet (2017) into three main categories, which are then broken down separately. The main three 
categories are the areas of learner support, teacher support and peer collaboration. Moving away from 
mobile apps, Klubal (2017) also made a similar breakdown for web-based learning apps according to 
the activities performed during class. 

2.2 Sensors in mobile devices 
A sensor is a component used in mobile devices to detect changes in the environment (such as changes 
in brightness, air pressure, magnetic fields, temperature and gravity) and position and motion (such as 
movement or tipping of the device) and convert them into electronic signals that can be processed by 
the device. Different mobile devices contain different sensors. They can be divided into: 

• Motion sensors: this includes accelerometers, gyroscopes, gravity sensors and rotation vector 
sensors.  

• Environmental sensors: this includes barometers and photometric sensors. They measure certain 
environmental parameters.  

• Position sensors: these include, for example, magnetometers. They measure the physical 
position of a device. 

Among the sensors that mobile devices can contain, the most common are: 
• Accelerometer or also an orientation or acceleration sensor. This is the most common type of 

sensor found in almost every model of smartphone or tablet. It is required to record the spatial 
rotation of the device, and also from portrait to landscape position. The sensor registers the 
difference between the acceleration of the object itself and the acceleration of gravity along three 
axes. The processor then calculates the difference value, analyses it and sends the information 
to the software. This information tells it when and where to rotate the screen. If the acceleration 
value is extremely small or missing, the process of registering the spatial position of the device 
stops or the registration error is quite high. This can have a negative impact on the accuracy of 
controlling the gadget in mobile games or, for example, when controlling other connected devices 
(such as a drone). In this case, an additional sensor helps the accelerometer. 
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• Another common sensor is the gyroscope. Use the gyroscope to determine how far the device has 
deviated from arbitrary coordinates. It is used not only to mark the spatial position of the device, but 
also to freely record the tilt angle of the device along the three axes, even when the smartphone is 
not moving. All of this increases the precision of control, especially when playing games.  

• A geomagnetic analysis sensor responds to the Earth's magnetic field. It is also often called an 
electronic compass because it can display information about the position of the cardinal points.  
It is one of the main sensors in modern smartphones and other devices. 

• In order to increase accuracy, sensors that work on a similar principle but have a simpler feature 
set are also often installed in smartphones. Of course, the user can use the magnetometer as a 
metal detector, to find wiring in the walls of a building or as a compass. However, this requires 
appropriate software. 

• A proximity sensor allows you to identify an object in the vicinity of the mobile phone and calculate 
the distance to it. Includes infrared transmitter and receiver. If the receiving device does not receive 
the signal, it means that there is no object, and if the radiation hits the receiver, it means that there 
is an object that reflects the beam. It finds a wide application, for example, in switching off the display 
backlight when the smartphone is put to the ear during a call. Some more advanced versions can 
read certain gestures and then respond to them with a specific action. Sometimes the proximity 
sensor can also be used, when the display needs to be turned off when closing the case. 

• A light Sensor allows you to determine the level of ambient light. This automatically changes the 
brightness of the display backlight. This is quite an interesting feature - there is no need to 
constantly manually change the brightness level of the display. More expensive smartphone 
models sometimes use a progressive and improved version of the sensor, which can analyse the 
intensity level of the main colours (RGB), according to which it then adjusts the colours on the 
display or adjusts the white balance during photography. 

3 APPLICATIONS THAT WORK WITH SENSORS IN MOBILE DEVICES 

3.1 Phyphox 
This app (available for iOS and Android in the respective stores) will "scan" the phone itself and find the 
sensors that the mobile device has installed (this varies depending on the type of phone). You can see 
in Figure 1 which experiments or which sensors we can do with this device (they are white) and which 
we can not (these are grey). If we want to work with this application, we select the appropriate 
measurement. We then start the measurement by clicking on the triangle in the upper right corner. We 
can export the measured data in xls or csv format or we can share a printscreen of the graph. We can 
mark individual points in the graph and work with the data from them. The plus that is on the home 
screen in the upper right corner (see Figure 1) is used to import other experiments into the device. Here, 
too, we can see which sensors are active in the device. 

When we start an experiment, we can see a graph being drawn immediately (see Figure 2 and 3). After 
finishing the experiment we can just tap the graph and read data measured at that particular time (see 
Figure 3). 
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Figure 1. Home screen with available experiments  

 
Figure 2. A drawn graph 
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Figure 3. Data measured at this particular time 

3.2 Arduino Science Journal  
This app is available for iOS and Android in the respective stores. Again, this is an app that uses the 
sensors that the mobile device has built-in. Additionally, it allows the recording of measurements directly 
in the app. In the so-called log (record of the experiment and measurement), it is easy to add photos, 
e.g. of the environment where the measurement took place, notes, etc. (see Figure 4) 

 
Figure 4. A beginning of a protocol with measurement 
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4 RESULTS 
Both of these applications offer support for the student, but also for the teacher. Especially in the second 
app, where the teacher can prepare a model protocol and then share it with the students on their 
devices. 

As both applications are available for iOs (iPadOs) or Android operating systems they can be easily 
used in pupils' devices and integrated into a school’s BYOD scheme.  

Both apps were used during a Physics lesson in a class with twenty seven 13 years old pupils. In the 
class where these apps were used, all children were able to install them on their own devices. Two of 
them had to ask their parents for permission. 

After working with the apps, students were given a short questionnaire with questions to find out how 
well the students worked with the apps. All pupils found working with the Phyphox app very easy and 
intuitive, but four pupils selected the wrong sensor when working with the app Arduino Science journal 
and the measurement of the selected physical quantity did not take place.  

Some pupils expressed surprise that their mobile phone contained so many sensors. All pupils stated 
that they will continue measuring with their mobiles in the future and that they were interested in it.  

5 CONCLUSION 
This paper examined the various uses of pupils’ personal devices as a personal laboratory. 27 pupils 
that used their own personal devices (mobiles and tablets) during lessons stated that their interest in 
physical quantities increased. All pupils also stated that they plan to use their personal mobile devices 
for measuring at schools and also in their lives outside school in the future.  

Working with both described applications was very intuitive for all 27 of them. However, choosing the 
right sensor for measuring with the Arduino Science Journal was difficult for 4 pupils. They did not 
understand the symbols of the sensors.  

Seven pupils were strongly surprised that their mobile phone contains so many sensors. 25 students 
also did not know that some of sensors are even used in games that they play.  

This paper has shown, as have some studies, that the use of digital technologies in science education 
can lead to an increase in pupils’ interest in scientific phenomena.  
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DEVELOPING HUMAN CAPITAL THROUGH INTERCULTURAL 
COMMUNICATION COMPETENCES 

E. Švejdarová 
Škoda Auto University (CZECH REPUBLIC) 

Abstract 
This paper presents an example of developing intercultural communication competencies through 
student-centered learning introduced as part of a course in Intercultural Business Communication at a 
Business school in the Czech Republic. 

Knowing how to navigate cultural differences is an increasingly valuable skill for students, which in the 
future makes them valuable employees and leaders. Therefore, the focus of the course was placed on 
the challenges that companies face in the global landscape in order to deepen intercultural 
communication strategies used to effectively develop and manage workforce in a culturally and 
geographically diverse environment. 

Over a period of three years (2018 - 2020), data from three cohorts of students were collected. In order 
to assess the impact of the approach in question, both quantitative and qualitative methods of data 
collection and analysis were employed. In addition, student feedback mapping the impact of the course 
on ability to become a better communicator in intercultural situations was collected, transcribed, coded 
and evaluated. 

Based on the data results, this paper argues that tertiary educational institutions should adopt methods 
of preparing students for both opportunities as well as challenges of the 21st century global workplace 
by deepening students' knowledge, skills and competencies so that they are able to successfully 
communicate across cultures in a time of globalization and rapid change.  

Keywords: intercultural communication, human capital development, human resources management, 
diversity management, student-centered learning. 

1 INTRODUCTION 
As the workforce becomes increasingly global and progressively more culturally diverse, organizations 
have to focus on effective interpersonal as well as intercultural communication. Intercultural competence 
is therefore a crucial skill set in today's global workplace. Employees are more likely to interact with co-
workers as well as customers from different countries and cultures, and there is an increasing need to 
work effectively and productively with people who have been shaped by different beliefs systems, 
experiences and values.  

Because of the rise of internationalized business environment and global competitiveness, the managing 
of human diversity has become a challenging daily routine task for many business communities [1] [2] 
[3]. The impact of communication in a diverse workplace affects productivity and overall performance of 
a business is discussed in studies of Ferraro [4]; Jandit [5] and Gupta [6]. Workplace diversity is often 
described as differences in age, gender, sexual orientation, education, cultural background, religion, life 
experience and so on [7]. In order to navigate the complexities of the global world, there is a need to be 
aware of one’s own cultural worldview as well as knowledge of the fact that everything we know is rooted 
in our own culture.  

In order to achieve effective and healthy intercultural communication, knowledge of different cultural 
practices is a must that can only be achieved by developing intercultural communication skills, an ability 
to be capable to see things from the perspective of the other. Cultural competency is the ability to 
understand, interact, and communicate with people of a different cultural background, and to become 
culturally competent takes patience and time as well as it requires developing an expertise to function 
fully in both cultures.  

In addition, workforce in today’s world does not exist isolated from the marketplace; therefore, in order 
to succeed in an international business environment, an effective organizational communication is 
extremely necessary for sustainable growth. In fact, no organization wishing to excel in today's 
internationally competitive corporate environment is able to achieve competitive advantage without 
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effective business communication. In such environment, many tertiary institutions increasingly see the 
need to invest into development of intercultural human capital by training students to meet the demands 
of diversity in organizations in order to become culturally flexible, adaptable and sensitive in intercultural 
contexts.  

1.1 Literature overview 
In the following section, concepts closely connected to the field of Intercultural Communication such as 
the concept of culture, intercultural competence and intercultural communication as such, will be 
discussed.   

1.1.1 Intercultural Communication 
Intercultural communication is a truly interdisciplinary field. In order to understand fully intercultural 
relations and communication, various approaches and perspectives are necessary. Primary those being 
anthropology, psychology, sociology, linguistics and communication. This interdisciplinary nature of the 
field has unfortunately often been problematic since there has been lack of dialogue among researchers 
of different scientific orientations. Bennett in Basic Concepts of Intercultural Communication [8] 
discusses the main contributions of the various fields:  

- perception, interpretation, attribution (psychology, linguistics, communication) 
- verbal communication (linguistics, communication) 
- nonverbal communication (communication) 
- communication styles (linguistics, communication) 
- values (psychology, anthropology, sociology) [8] 

As seen above, in order to be able to teach intercultural communication successfully, a multidimensional 
approach is necessary as well as an open scientific dialogue. However, there is an agreement, that the 
three most critical elements of intercultural communication competence are knowledge, skills, and 
attitudes. This article attempts to assess precisely those critical elements. 

1.1.2 Concept of Culture  
Culture is a complex and rich concept that has been studied in many fields. It is a conceptual system 
that structures the way people view the world. In this sense, culture represents a particular set of beliefs, 
norms, and values that influence ideas about the nature of relationships, in other words, the way people 
live their lives, and the way people organize their world. It is important to mention, that culture is defined 
by community and/or society. It reflects the way people view the world and involves a particular set of 
beliefs, norms, and values concerning the nature of relationships as well as how people live their lives, 
and organize their environments. To fully understand culture requires a willingness to analyze its many 
elements and to comprehend how they all come together. Castro [9] identified the elements that 
constitute a culture as: a common heritage and history that is passed from one generation to the next, 
shared values, beliefs, customs, behaviors, traditions, institutions, arts, folklore, and lifestyle, similar 
relationship and socialization patterns, a common pattern or style of communication or language, 
geographic location of residence (e.g., country; community; urban, suburban, or rural location), patterns 
of dress and diet [9]. 

Even though the above-mentioned criteria cannot be strictly applied to every cultural group, they do 
sufficiently to define cultures so that groups are distinguishable to their members and to others [9]. 
Additionally, the concept of culture can describe the ways of life of groups in which the common 
denominator is for example profession, socioeconomic status, age, other-ability, geographic location 
sexual orientation, and so on.  

Following are statements by some of the most influential authors connected to the field of studies of 
culture that might further help to grasp such a complex concept. "Culture is communication" (Edward T. 
Hall), "Culture is how things are done here" (John Mole), "Culture is the collective programming of the 
mind" (Geert Hofstede), "Culture is a kind of storehouse or library of possible meanings and symbols" 
(Ron Scollon), "All communication is more or less cross-cultural" (Deborah Tannen). 
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1.1.3 (Inter)cultural Competence 
Communicative competence was widely discussed since 1960s by both linguists and language 
teachers. In response to Noam Chomsky's theoretical concept of competence, concretely, Chomsky's 
distinction between "competence" and "performance", Dell Hymes, reacted to Chomsky, pointing out, 
that concrete communication acts in sociocultural contexts are relevant objects of study [10] [11], thus 
he developed a concept of “communicative competence”. In addition, Fantini identified the multiple 
dimensions involved in competent communication in any language-culture, which is the linguistic, 
paralinguistic, extralinguistic (i.e., non-verbal), and sociolinguistic components [12]. The notion of 
intercultural communicative competence builds precisely on this earlier concept of “communicative 
competence”.   

In the past decades, in the fields of communication and psychology, several models of intercultural 
competence have been developed. Psychologists have approached competence from individual internal 
processes while communication researchers looked at the intercultural competence from an 
interactional point of view. However, most models are based on personal attributes, psychological 
adaptation, communication skills and cultural awareness [13]. 

Cultural competence can be seen as “a set of congruent behaviors, attitudes, and policies that … enable 
a system, agency, or group of professionals to work effectively in cross-cultural situations” [14]. In 
addition, “cultural competence is a dynamic, ongoing developmental process that requires a long-term 
commitment and is achieved over time” [15]. 

As to intercultural competence, Fantini [12] divided intercultural competence into four dimensions that 
are intercultural knowledge, intercultural attitude, intercultural skill and intercultural awareness. It is 
important to notice, that intercultural knowledge is only one of the dimensions that is considered as the 
conceptual aspect of intercultural competence. In order to become culturally competent, it is therefore 
necessary to develop all four dimensions. This requires a developmental process that begins with 
awareness and commitment and future evolves into skill building and culturally responsive behavior that 
an interculturally competent individual exhibits.  

Naturally, while teaching intercultural communication, there are many challenges. Some of them include 
different communications styles among cultures, different attitudes toward conflict and conflict 
resolution, different decision-making styles, different approaches to knowledge and so on. Therefore, 
teaching intercultural communication presents a unique challenge. How does one teach intercultural 
communication? As stated above, there is an agreement, that the four most critical elements of 
intercultural communication competence are awareness, knowledge, skills, and attitudes.  

From a teaching perspective, there is a need to define an interculturally competent individual in order to 
focus on the most important attributes to be developed. According to the Canadian Foreign Service 
Institute, Center for Intercultural Learning, an interculturally effective person has three main attributes 
(2000:4): 1. An ability to communicate with people in a way that earns their respect and trust, thereby 
encouraging a cooperative and productive workplace that is conductive to the achievements of 
professional or assignment goals; 2. The capacity to adapt their professional skills (both technical and 
managerial) to fit local conditions and constraints; 3. The capacity to adjust personally so that they are 
content and generally at ease in the host culture [16]. In addition, the center created a “Profile of the 
Interculturally Effective Person" (IEP) which includes nine essential skills or qualities - those being: 
adaptation skills, attitude of modesty and respect, understanding of the concept of culture, knowledge 
of the host country and culture, relationship-building, self-knowledge, intercultural communication, 
organizational skills, personal and professional commitment. 

In order to help the students to become interculturally effective people, there were various tools and 
strategies that were employed during the course in Intercultural Business Communication at a Business 
school in the Czech Republic. Some of those were cooperative learning, improvisation, problem-based 
education, mock negotiation, mediation, role- play, film analysis and critical incidents. Most importantly, 
a true dialogue in Freirean sense was encouraged. Only then cultural competency in its true sense can 
be reached and the ability to understand, interact, and communicate with people of a different cultural 
background can flourish. It requires admitting that our worldview is subjective, understanding that other 
people were raised with different worldviews. It requires a strong willingness to learn about other 
cultures. In the words of Paulo Freire, to reach “unity in diversity” is an attempt to interact based on both 
worldviews together. 
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2 BASIS FOR AGILE TEAM PROJECT-BASED LEARNING METHODOLOGY  
The author of this article created agile project-based learning (ATPB) methodology based on two primary 
principles. These ones are dialogical learning as formulated by Brazilian philosopher and educator Paulo 
Freire and an agile approach that has been successfully applied to software development. For detailed 
information, see Švejdarová 2019, 2020a, 2020b [17]. 

2.1 Dialogical Learning 
The most important building block of ATPB learning as defined by the author of this article is dialogical 
learning. Paulo Freire, in his Pedagogy of the Oppressed [18] stressed the power of education and how 
it can serve as a tool to ease younger generations into the functions and logic of current systems 
fostering conformity, or, how it can do what it should to empower the learners. This means, education 
can become a way of freethinking and creative resolutions to one’s reality, encouraging learners to 
participate actively in the transformation of their world. 

The arrival of digitalization and adjacent technologies together with the ever-changing VUCA 
environment has brought upon an unavoidable change in the needs of skills required; highlighting that 
educational institutions must address this gap. One skill stands out more than others do as it claims 
one’s ability for lifelong learning: this is the capacity to use active learning strategies. As educators, 
instructors must focus on promoting such strategies as they positively affect the students’ drive for 
learning as well as support sustainable knowledge acquisition.  

In traditional models of education where the instructor is seen as expert in their field, the learner, who is 
considered a receiving vessel of information, stops working. Freire calls these models “banking 
education”- they see students as objects; they crush creativity and fight the drive for true dialogue. It 
stands clear, given this information, that the secret lies in dialogical learning enabling students’ voices 
to be heard. Moreover, this type of pedagogy cultivates critical thinkers, advances critical reflection and 
creativity making the learner the first pawn in knowledge creation. 

2.2 Co-creation as an active learning strategy 
Active learning strategies focused on dialogical learning, peer education and tools such as activity logs 
and elevator pitches were developed to be employed in a course of Intercultural Business 
Communication (IBC) at ŠKODA AUTO University in Mladá Boleslav, Czech Republic. Designed for 
both bachelor and master’s degree students in Business Administration Studies, the course in question 
was subject for study for a total of three cohorts of students. A total of 67 students completed the subject. 
The course consists of 24 hours of seminars and is oriented towards practical applications. The subject 
has been taught employing Agile Team Project-based methodology developed by the author of this 
article, for more details see Švejdarová 2019, 2020. However, this article focuses on the particular tools 
of activity log, elevator pitch and intercultural critical incidents, since those didactic tools reflect the 
four components of intercultural competence, namely: awareness, knowledge, skills, and attitudes. 
Moreover, those tools are thought out to be helping the students in dialogical learning as well as peer 
education, meaning both teaching each other and learning from each other. 

2.3 Activity log – relevant up to date knowledge of the field of intercultural 
communication 

The curriculum requires the students to create activity logs, which ask each student to study up-to-date 
academic articles connected to the topics of the course. Students were asked to submit a database of 
five resources by mid semester. Thanks to their team efforts and shared knowledge, by the end of the 
semester, each student had access to up to 50 most current and relevant articles for their studies of 
intercultural communication. The students were provided with a sample activity log creating a mini 
database for each participant. Each section is designed for one academic paper detailing the title, 
author, link and an annotation of highlights in the article or any lightbulb passages. An example of this 
can be seen below. 
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Figure 1. Activitiy Log example 

In the first half of the semester, the students are encouraged to pitch an individual short presentation 
(elevator pitch style which will be detailed in the following part) highlighting their selected article or study, 
TedXTalk or a movie through which they share the most relevant parts to the topic of the class. In the 
fifth week of the semester, the students were divided into five different teams. At this point, while working 
on their individual research, they shared their gathered knowledge with the rest of the team members. 
This marks the moment when the elevator pitches become mandatory. The differential marker here is 
that the entire team must agree on what they deem to be the most interesting topic to be delivered 
weekly. While this was done by one individual in each team, by the end of the semester, each team will 
have presented one elevator pitch. Once team pitches have been introduced, the students were in full 
control of their leaning and dialogue, the instructor serving as a coach and dialogue mediator. 

2.4 Elevator pitch as a tool for effective communication 
In these classes, elevator pitches are seen as brief and concise statements that use layman’s 
terminology to explain or illustrate course specific topics. Such pitches must be well rehearsed and flow 
clearly and smoothly within no more than 20, maximum 30 seconds, as long as an elevator ride would 
take, thus the name. The aim of this study used elevator pitches to create an interest in the academic 
study used by the students. A constant encouragement to use interesting, memorable and exciting 
pieces that allow for lightbulb moments was used. It was the main focus of the pitches to use and 
highlight the most important information in the most concise manner possible. 

To create a great elevator pitch, the students were told to clearly identify the purpose, peruse the most 
important concepts of the article, communicate strategically what makes the article worthy in terms of 
novelty or comprehension, engage the audience by asking one question. Finally bring the entire 
scaffolding together in one comprehensive and succinct text and practice its delivery. While some would 
assume this is a sales technique, like any presentation skill, the elevator pitch is an excellent tool to 
practice academic skills as well as entice interest in texts.  

2.5 The technique of intercultural critical incidents shaping attitudes and 
awareness 

The technique of critical incidents is used as a qualitative research method. Its use has shifted 
considerably since the mid-20th century, when it was applied in the military environment and contributed 
to the identification and understanding of common people. These observations focus on human beings 
at a time when they are facing problems. As such, they have the potential to gather knowledge in 
deciphering and solving potential problems in practice [19]. Incidents are referred to as events, but no 
mention of the reasons for the incident is present [20]. Critical incidents are then interpreted as an 
extreme behavior, either with an extraordinary effect or ineffective, in pursuit of concrete specific 
objectives. Extreme cases can be used that claim to be identified by potential ones rather than routine 
behavior [21]. For more details, see Švejdarová 2020.  

Based on research on intercultural critical incidents (ICIs) done by the author of this article, ICIs can be 
considered a very useful educational tool to open an authentic dialogue on intercultural issues. Such 
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dialogue can lead to increased intercultural sensitivity and intercultural competence that is pivotal not 
only within both the educational and business setting but also for 21st century life in general. ICIs 
illustrate real problems seeking for real, creative and applicable solutions. They allow readers to develop 
empathy and shape their attitudes towards “the other” by providing voice and visibility to members of 
the other culture, especially the ones who previously were not seen and heard. ICIs allow learners to 
see the world and issues through the other’s perspective. They can foster the intercultural sensitivity or 
cultural intelligence by learning to understand “the other” and to see the situation from their perspective. 
This requires a conscious process that naturally has the potential to combat biases, stereotypes and 
prejudice, while opening new pathways and awareness, which is critical in learner intercultural 
competence development. As such, from a pedagogical point of view, intercultural critical incidents as 
a tool can be applied to various scenarios in prototyping innovative teaching and learning approaches 
with the aim of building cultural sensitivity and intercultural competence. 

2.6 Applying the Techniques to Develop Intercultural Communication 
Competencies in the Classroom  

To successfully apply dialogical learning, the concept itself is not enough. Classroom management is 
an inherent part of it along with chair disposition and an overall setup that naturally fosters 
communication. By employing peer work and co-creation, the students have gained access to a rather 
wide database of verified and selected information that otherwise they may not have managed to cover 
if working alone. Moreover, the elevator pitches served as excellent springboards for discussions in 
class covering all the necessary information and more regarding the topics of the course. All this was 
done at the students’ discretion, using their own learning pace, motivation to discover information, 
contextualize and figure things out and the way they work in IBC on their own. As such, the value added 
in terms of lifelong learning is undeniable. The immediate understanding of concepts, the illustration of 
how they are applied and the constructive discussions regarding their benefits as well as limitations 
while highlighting possible solutions, have been strongly appreciated by the learners. In addition, the 
idea that one must share their learning with their peers allowed room for clarification and exchange of 
ideas in case of misunderstandings, to make sure that the team received the most accurate and 
comprehensive information. 

3 METHODOLOGY 
Over a period of three years (2018 - 2020), data from three cohorts of students were collected. In order 
to assess the impact of the approach in question, both quantitative and qualitative methods of data 
collection and analysis were employed. In addition, student feedback mapping the impact of the course 
on the ability to become a better communicator in intercultural situations was collected, transcribed, 
coded and evaluated. This qualitative data was provided as a part of an individual student assignment 
where 67 students from three cohorts assessed the dynamics and effectiveness of their teamwork, as 
well as their individual skills and competences development during the course. A total of 67 surveys 
were disseminated, out of which 65 were returned. 

The survey consisted of six main sections. The section on biographical information inquired about the 
respondents and their gender, age and semester of study. The next section contained questions 
concerning the overall assessment of the course Intercultural Business Communication. The third 
section dealt with the provided tools (discussed previously), the fourth section focused on competencies 
development, the fifth inquired about dialogical learning, and the last section was dedicated to comments 
and recommendations for improvement. As a part of the fourth section, the didactical tools of Activity 
Log, Elevator Pitch and Intercultural Critical Incidents were evaluated. 65 respondents provided 
their assessment on usefulness on all the tools in question.  

In addition, over the course of the three years, the student body attending IBC course was truly 
international. Among Czech students there were also students from Slovakia, Russian speaking 
countries, concretely from Russia, Belarus, Ukraine as well as from Germany, Austria, Spain and 
Finland.   
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4 RESULTS 

4.1 Evaluation of Competencies from the Survey  
As described above, the aim of the fourth section of the survey was to examine how university students 
perceived the selected competencies development within the Intercultural Business Communication 
Course at ŠAUni. The focus was placed on developing human capital through intercultural 
communication competencies in particular by using active learning strategies of class instruction. A total 
of 67 students from Czech university were surveyed, out of which 65 finished the questionnaire. The 
students used the following scale to assess the statements – strongly agree, agree, neutral, disagree 
and strongly disagree. The Z-test for two population proportions was employed to test the hypotheses, 
where π1 proportion in population with the answer “agree” or “strongly agree” before IBC and π2  
proportion in population with the answer “agree” or “strongly agree” after IBC. α = 0,01 represents 
significance level of the test. H0: π1  = π2 (proportion “after IBC” is not higher than proportion “before IBC” 
while H1: π1  <  π2 (proportion “after IBC” is higher than proportion “before IBC”.  

Figure 2. Evaluation of Competencies  

8 

Number of students 
with answer 

"strongly agree" or 
"agree" 

Proportion of 
students with answer 
"strongly agree" or 

"agree" 
P-value 

Communicate effectively (before) 47 72,3 % 
0,00018 

Communicate effectively (IBC) 62 95,4 % 
Solve problems in team (before) 45 69,2 % 

0,00107 
Solve problems in team (IBC) 59 90,8 % 
Solve intercultural problems from praxis (before) 36 55,4 % 

2,35	 ∙ 10!" 
Solve intercultural problems from praxis (IBC)  61 93,8 % 
Work with diversity in team (before) 28 43,1 % 

1,40 ∙ 10!" 
Work with diversity in team (IBC) 56 86,2 % 
Cooperate (before)  27 41,5 % 

1,38 ∙ 10!# 
Cooperate (IBC)  53 81,5 % 
Active learning (before) 25 38,5 % 

4,54 ∙ 10!" 
Active learning (IBC) 50 76,9 % 

As seen from the figure above, P-value is lower than the significant level. Consequently, Ho is rejected 
and we can claim, that the proportion of students with the answer “agree” or “strongly agree” is higher 
after completing IBC course. Therefore, the majority of university students supported the hypothesis that 
the competencies Intercultural Business Communication focused on were strongly supported and 
developed during the course.  

4.2 Evaluation of the Active Learning Strategy Tools 
During the survey, as a part of the fourth section, students also evaluated on scale from 1 to 10, where 
1 means totally useless and 10 very useful active learning strategy tools. Namely the Activity Log was 
rated by 8,8 out of 10, Elevator Pitch 7,9 and Intercultural Critical Incidents (ICIs) were rated the 
highest with a score of 9,4. The data suggests that all the tools provided in order to develop intercultural 
competence are useful and worth incorporating into subject curriculum. 

The sixth section of the survey was dedicated to comments and recommendations for improvement. 
The following are the most pertinent student comments regarding the use of agile team project-based 
learning methodology with respect to intercultural communication and intercultural competence 
development. Following are the most relevant student comments. 

“Great way to learn from others, to hear about a lot of articles, videos, new concepts, 
exercises.”  
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“Topics [were] interesting and I learned lots of new things about other but also about 
myself.” 

“One of the few really important things that will undoubtedly come (in) handy in practice.” 

“In this subject I learned to be more open, to communicate better, to question, to give my 
opinions, to present and improve my speech in a foreign language. “ 

“I liked all the discussed topics. I have learnt new things regarding to intercultural 
competencies and I have also experienced working in an intercultural team which I find 
very useful.” 

“I really liked the subject, I was happy that I had the chance to meet new people from 
different cultures. I also liked the activity logs” 

“We had the chance to learn new things and facts within intercultural communication and I 
think it really helped me to understand some challenges and difficulties in intercultural 
communication and in perceiving other cultures.” 

“I really enjoyed the class, because it was not just about listening to the topics but about 
our input, sharing experience and opinions.” 

“I improved the communication and working in diversity group, great experience.” 

“Great teaching, though many ideas promoted I partially disagree with, my point was always 
heard and appreciated.” 

As evidenced by the feedback noted above, students considered agile team project-based learning 
methodology as well as the didactical tools useful within the class of Intercultural Business 
Communication. By applying the ATPB methodology in class, students were able to exercise and 
develop intercultural competence as well as develop cultural sensitivity, all which is of extreme 
importance in today’s global environment. Using facilitated intercultural communication and other 
specific abovementioned tools that respect and appreciate individual differences. Introducing ground 
rules to govern teamwork, as well as communication tool as the elevator pitch to facilitate the 
collaboration among team members proved helpful with assisting the students’ experience with respect 
to diversity in teams and interpersonal engagement.  

In addition, 67 individual reflections that were part of an individual assignment of the students were all 
analyzed and coded. Out of the 17 codes, the ones that were most frequent as well as connected to the 
research of development of intercultural competence, seven stood out. These were: “becoming a better 
communicator, leaning about different cultures (and spark up curiosity about different cultures), better 
knowledge of my own culture, learning new things, becoming more open minded, exploring my own 
biases”, and since the course has been taught in English, last but not least, the code of “becoming more 
confident in English”. 

As seen from the above data, students developed their intercultural competences during the course of 
IBC. To focus on developing intercultural awareness, knowledge, skills, and attitudes is important 
because it allows the learners to effectively function in other cultures and a global world. It allows them 
to respect and value other cultures and can reduce cultural barriers while challenging their own cultural 
biases. Cultural sensitivity encourages a respectful attitude toward individuals of other cultures. It 
pushes students to look at cultural learning as a lifelong process where the goal is not only becoming 
comfortable with differences but to become a better person and a responsible global citizen. 

5 CONCLUSIONS 
It is evident that the relevance of intercultural communication will continue to grow as globalization 
persists. Effective intercultural communication in a diverse workplace ensures a high level of 
performance and productivity for human capital and provides organizations with a competitive 
advantage in the global economy. It is the responsibility of higher education institutions to provide 
students with successful training to become effective communicators in intercultural encounters able to 
navigate cultural differences. Intercultural competencies become increasingly a valuable skill for 
students, which in the future makes them valuable employees and leaders. Based on the research 
results noted above, this paper argues that agile team project-based learning methodology together with 
active learning strategy tools described in this article, provide a useful platform to develop intercultural 
competencies as well exercise effective intercultural communication. ATPB methodology has the 
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potential to positively influence class dynamics and promote inclusive and respectful environment where 
intercultural knowledge, awareness of both self and awareness of others, open attitude and cultural 
skills development can flourish. This is not only vital within the learning environment of higher education 
but also translates into future workplace and professional work environments. By deepening intercultural 
communication strategies by using ATPB methodology as well as the active learning strategy tools 
described in this paper, encourage students to effectively develop intercultural sensitivity, which helps 
them in future to manage workforce in a culturally and geographically diverse environment.  
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CODE OF ETHICS AND SUSTAINABILITY STRATEGY – A CASE OF 
A DIALOGICAL STUDENT-CENTERED LEARNING PROJECT 

E. Švejdarová 
Škoda Auto University (CZECH REPUBLIC) 

Abstract 
This paper presents an example of a dialogical student-centered learning model introduced as part of a 
course in Ethics in Human Resources Management at a Business school in the Czech Republic. As a 
part of the final assessment, students were encouraged to co-create in teams a Code of Ethics and 
Sustainability Strategy of their University. The outcomes of the students' work are currently being 
incorporated into an official document of the ŠKODA AUTO University. 

In order to assess the team outcomes of the Code of Ethics and Sustainability Strategy, the cohort of 
57 students enrolled in the subject participated in a face-to-face dialogical session. The paper presents 
the report on results of this 180-minute dialogical face-to-face session with the students. The session 
was recorded, analyzed, coded and evaluated. In addition, a semi-structured in-depth interview was 
conducted with the Human Resource Manager of the university, who was present during the dialogical 
session, and who is, at the same time, responsible for carrying out the finalization of the document 
dealing with the Code of Ethics. The interview was also fully transcribed, coded and evaluated. 

Apart from the practical outcome of the student co-creation of the above-mentioned strategic document, 
the research yields results regarding the benefits of student-centered activity as well as benefits of 
project based learning. Lastly, the student experience adds to body of research about the employment 
of active learning strategies that, in our case, bridge education and business practice, and are essential 
for the 21st century labor market and life in general. 

Finally, data suggests that active learning strategies as employed during the course of Ethics in Human 
Resources Management enabled undergraduate students to develop the capacity for self-directed 
education and helped them to acquire knowledge about ethics and sustainability - the utmost important 
topics of today’s world while empowering students through an authentic exchange of ideas, moving 
beyond simple discussion.  

Keywords: sustainability, code of ethics, active learning strategies, dialogical learning, ethics in human 
resources management. 

1 INTRODUCTION  
Nowadays, it is essential to adapt successfully to the fast paced, ever-changing business world. It is of 
utmost importance that universities accommodate this environment as well, and encourage and 
establish new sets of skills in the students - sets that would meet the current needs of the labor market. 
Generally speaking, active and new learning strategies are some of the most sought-after employability 
aspects because they offer the only chance to work with mobile people who quickly adapt to change. 
The World Economic Forum shared which are the most important skills considered to be wanted in the 
labor market of 2022. They are ranging from analytical thinking and innovation to active learning 
strategies, to complex problem solving, initiative and originality, to ideation, systems analysis and 
evaluation [1] . 

In the case of the current project, the angle through which active learning is approached corresponds to 
Lumpkin et al. who claim that “any activity encourag[es] students to participate in learning approaches 
engaging them with course material and enhancing critical thinking as they make applications beyond 
the classroom” [2]. Apart from this, the author also proposes a student-centered attitude towards 
learning instead of traditional teacher-centered learning which is mirrored in the lectures where students 
are mostly passive and as such, learning is far less compelling, and lectures are not as effective in 
keeping students engaged. They also lack the essential feedback and communication required for 
higher levels of Bloom’s taxonomy. [3] In most cases throughout the lectures, the learners are focused 
mostly on memorization and possible understanding of the topic. Higher levels of learning as proposed 
by Bloom and many others, happen only with the student’s real and active engagement in the learning 
process by applying, creating, analyzing or evaluating concepts [5]. 
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In this paper, we discuss active learning strategies (for details see Švejdarová 2020) and student-
centered learning models (such as Agile team project-based methodology [6] [7]) as effective tools used 
to heighten student immersion and learning relevance. Not only do these strategies help students 
develop skills and solutions to problems they might be met with during their academic careers, but also 
in their future professional lives. Using dialogical sessions as the primary learning tool, students are able 
to solve problems with an increased level of complexity as they take count of their own learning 
experience by becoming co-creators of the learning material along with exercising independent thinking 
and creativity. 

While there is an argument that ethics cannot be taught, it is the author’s belief that through proper 
immersion and relevance of the students in the subject at hand, along with a clearly set student 
contribution that will foster real application results, Ethics in Human Resources Management, can be 
indeed experienced and learned in the classroom. Moreover, it can have tangible outcomes, as the 
study will illustrate later on. In the case of ŠKODA AUTO University, the students co-created a Code of 
Ethics and Sustainability Strategy of their university, which will be implemented in an official document. 

1.1 Objective of the study 
The purpose of the study is to prove that ethics can in fact be taught and not simply philosophized upon, 
and it is in fact necessary while fostering student agency. Moreover, the idea that dialogical learning is 
still one of the best means to spark innovation and creation is highlighted throughout the course of the 
study. Building on Freire’s concept of dialogical pedagogy, the study aims to show that through 
immersion and real dialogue, students become active participants in knowledge creation and as such 
make their learning fully student-centered as well as completely relevant to their study needs while 
developing the capacity for self-directed education and helping them to acquire knowledge about ethics 
and sustainability.  

Cooperation as a way to manage classroom and learning is also seen as essential in the entire process. 
It puts the learner in a safe learning space where peer assessment and feedback are encouraged 
making everything much more pertinent and practical, rather than traditional means of assessment as 
quizzes, essays or others. Furthermore, in this case, the students were given the opportunity to see their 
work, ideas and suggestions compiled in an official codex for the university. In this case, the reward 
factor is immediate making the learning process even more engaging and motivating. Ultimately, the 
main problem this study aims to solve is to prove that contrary to general perception, ethics can and 
should be taught at university level. 

2 LITERATURE OVERVIEW 
There is an often-quoted statement that says one cannot teach business ethics. Williams and Dewett 
[8] highlight three major reasons that might justify this reluctance: on one hand values are formed prior 
to education. On the other hand, ethics are irrelevant in a business context and as such, business ethics 
does not work [8]. The same authors however, made a note that there is factual evidence to argue 
against these claims.  

Despite common beliefs that learners form their ethical backgrounds outside or prior to entering 
academia, particularly business schools in our case, a review of 172 studies using the Defining Issues 
Test has shown that college education is positively linked to moral development [9]. Still, the proof seems 
inconclusive as it measures differences between academic disciplines. Nevertheless, the implication of 
King and Mayhew’s study [9] is that colleges have the potential to create a great environment for moral 
development or ethics stimulation. 

Williams and Dewett [8] argue against the fact that ethics are irrelevant in a business context. They 
claim that social responsibility is embodied in the best interest of all business professionals. They state 
that Friedman [9], Smith [10] and others concur that “both self-interested behaviour and ethical behavior 
are essential for societal wealth maximization.” Norman and MacDonald [11] restate this by concluding 
that the idea of triple bottom line is nothing new, but in fact alike to corporate social responsibility.  

Reluctance in trusting that business ethics can be in fact taught may rely in the bad publicity that 
unethical conduct has brought upon companies as Enron, WorldCom and Tyco. This becomes even 
less credible when we consider the fact that key employees in these companies have MBA degrees 
from top schools. As a result, the public is blaming the companies’ moral debacle, at least partially, on 
ethics education in business schools being ineffective. Still, Trevino [12] argues that the ability to make 
ethical decisions is a sum of cognitive factors, individual and situational moderators. He bases his theory 
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on Kohlberg’s model [13] which illustrates that the rationale behind making decisions becomes more 
complex and sophisticated as the individual’s intellectual capacity develops [12]. This model proposes 
that the process of making decisions ethically can in fact be improved by teaching guidelines for moral 
judgement. 

Williams and Dewett [7] have reiterated an often-stated claim: “you can’t teach business ethics.” They 
noted three common reasons for this scepticism: (1) values are formed prior to higher education, (2) 
ethics are irrelevant in a business context and (3) teaching business ethics does not work [7]. However, 
Williams and Dewett [7] also noted that there is empirical evidence to counter each of these claims.  

While it is often thought that students have formed their ethical values prior to entering business school, 
King and Mayhew’s [8] review of 172 studies that used the Defining Issues Test identified 29 studies 
showing that college education is positively associated with moral development. The evidence of studies 
measuring differences between academic disciplines is inconclusive; however, the implication of King 
and Mayhew’s [8] study is that colleges can offer an excellent context for the stimulation of moral 
development.  

Williams and Dewett [7] counter the claim that ethics are irrelevant in a business context by arguing that 
social responsibility is embedded in the self interest of all business professionals. They note that 
Friedman [9], Smith [10] and others believe that “both self-interested behavior and ethical behavior are 
essential for societal wealth maximization.” Norman and MacDonald [11] reiterate this argument saying 
that the idea of triple bottom line is not novel, but rather synonymous to corporate social responsibility.  

The scepticism of the ability to teach business ethics stems from recent publicity of the unethical conduct 
of American companies such as Enron, WorldCom, and Tyco, in spite of key company employees 
having MBA degrees from top schools. The public is attributing at least part of the reason for the moral 
collapse of the companies on the ineffectiveness of ethics education in these business schools. 
However, Trevino [12] has proposed that ethical decision making is a complex interaction of cognitive 
factors, individual moderators and situational moderators. Trevino’s model draws on the work of 
Kohlberg [13] which shows that the reasoning for moral decision making becomes more complex and 
sophisticated as the individual’s intellectual capacity develops [12]. This model suggests that the 
reasoning for ethical decision-making can be improved by teaching guidance for moral judgment. 
Williams and Dewett [7] made reasonable arguments to breakdown the scepticism around teaching 
business ethics. Nevertheless, a second reluctant aspect comes regarding the difficulty of teaching this 
subject. Another aspect not taken into consideration by Williams and Dewett [7] but pointed out by Sims 
[14] refers to the fact that many issues regarding teaching business ethics can create strong emotional 
responses on the side of the students. This tends to be especially true when the student body had a 
multi-cultural background with little knowledge of the business practice. 

The ethical conduct of a person resides in their socialization according to Nill and Schibrowsky [15]. 
Their research has prompted empirical evidence in support of a model that presents ethical decision 
making as driven by a perceived moral intensity and corporate culture and reward system. As such 
individuals from various backgrounds will have a rather different perception of the moral intensity of 
given ethical situations. Another contributing factor lies in the fact that undergraduate students have 
very little to no exposure to corporate culture. Consequently, any ethical decision made by students is 
likely to be driven mainly by the reward system of the organization in which they partake. Furthermore, 
this leads a considerable number of students to perceive an exchange between profitable and ethical 
corporate conduct. On a more factual note, students also appear to be thinking that real-life situations 
are different from classroom scenarios, particularly in terms of their ethical ramifications. 

Other authors like Sims and Brinkman [16] consider that business ethics is in fact a self-judgement on 
the business practice. As such, business ethics cannot be taught as stand-alone but should be put 
primarily in the context of wider discussions on business practices. They suggest business ethics to 
become an integral part of all courses of a business curriculum [16]. Most commonly however, this is 
not practiced in business schools. In consequence to this, professors who try to include ethics in such 
courses are facing a twofold challenge: on one hand teaching their respective course material, and on 
the other teaching criticism of the same course material. 

As seen from the aspects mentioned above, there is a number of obstacles that can be expected by 
professionals in academia when trying to incorporate strong ethical foundations in their teaching. While 
the underlying assumptions that, generally speaking, ethics cannot be taught and the difficulties and 
teaching it are undeniable, there is still the argument that ethics not only can be taught but also most 
importantly, should be taught in business schools and the presented empirical evidence stands to 
support this claim. 
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2.1 Teaching Business Ethics in a University Setting 
Ethics can be defined as the art and discipline of applying principles and frameworks to analyze and 
resolve complex moral dilemmas [17]. According to Trevino [12] ethics are moral principles that explain 
what is right or wrong, good, or bad and what is appropriate or inappropriate in various settings. In 
addition, ethics is the system of rules that govern the ordering of values, and also defines ethics as a 
philosophy of human conduct, reflecting prevailing values, especially those of moral nature. Therefore, 
ethics can be defined as standards of morality that guide individuals and organizations in following 
certain norms of conduct when dealing with each other [18]. 

Ethics involves some hard features, like duties and rights that are mandatory and mostly legal for all, 
and soft components, like values, aspirations or best practices that are desirable but not compulsory 
and can vary from one organization to another. 

Companies with strong ethics programs report improvements in ethical conduct, and programs have a 
positive effect on employee behavior, ethical attitude and corporate culture [19]. 

In the business environment, Proenca [20] suggested the following key elements of ethics to be 
incorporated in a company: a code of ethics, an ethics officer, an ethics-training program, an ethics audit 
system, and dedicated ethics telephone hotlines.  

Ethics programs begin with the development of a code of ethical conduct to guide employees on what 
is viewed as ethical behavior by the company. Accordingly, Schwartz [21] suggests that ethics codes 
influence behavior. Secondly, ethics training helps employees to understand the ethical goals and 
values of the organization, increases their ability to deal with ethical issues and encourage ethical 
behavior [20]. The third element is the appointment of an ethics officer to advise employees, investigate 
allegations of ethical problems, coordinate ethics and compliance policies as well as to oversee the 
ethical conduct of employees in an organization [23]. The fourth element is an anonymous reporting 
system to allow employees to provide information on ethical violations in an organization and reduce 
employee fear of retaliation for reporting workplace misconducts [21]. The fifth element is connected 
with disciplining the violators of ethical conduct of the organization and it is linked with the last element, 
which ensures the evaluation of an employee's ethical performance. 

It is rather clear that there is a need for sustainability for all these to function properly. Moreover, reported 
unethical business problems highlight the need for ethics education in business schools, despite a 
consensus in the majority that it cannot be done. 

Ethics, much like all soft skills related subjects, are better taught through experience and modelling. 
Thus, creating a space for ethical conduct starts when instructors design courses aiming to enhance the 
knowledge, competences and skills of the students. As a natural consequence of such courses, students 
embrace the process of learning and are challenged to grow and develop. It must be the instructor’s first 
concern that the students do not waste time, effort and money. In current academic climates, Davis and 
Ludvigson [24] claim that rises in academic dishonesty might be connected with lowering instructional 
standards. Essentially, if professors are diluting or chunking the course content using assessments that 
do not reflect the actual coursework, or they assign perfunctory tasks, then the learners may not see 
any benefit in going the extra mile beyond the course requirements to engage in the honest but difficult 
process of real learning. 

Passionate instructors, who focus on student-centered teaching, plan challenging courses with clear 
learning objectives and activities to compliment them in a manner that is appropriate for the students’ 
levels of knowledge and abilities. Assignments are created to foster learning and ethical behavior is 
demonstrated through the setup of courses as models to encourage students to do the same. 

Students’ perceptions of their own ethical conduct as well as their peers’ are affected by how 
encouraging the space for ethical conduct is. According to research, there is consistent proof that the 
crucial factor in whether students do or do not behave honestly is their peers’ behavior (Caldwell, 2010; 
Engler, Landau and Epstein, 2008; Jordan, 2001; McCabe & Bowers, 2009; McCabe, Butterfield & 
Treviño, 2006; McCabe & Treviño, 1993; Pulvers & Diekhoff, 1999; Whitley, 1998). Essentially what this 
means is that if learners believe that others are cheating, they are more likely to cheat as well. And while 
this is a fact, honor codes alone do not set up the stage for ethical behavior. In order for these to function 
effectively, they must be supported by institutional programs which guide students and foster academic 
honesty (Caldwell, 2010; Engler et al., 2008; MacDonald & Carroll, 2006; McCabe, et al., 2001; Roig & 
Marks, 2006; Whitley & Keith-Spiegel, 2001). Thusly, shifting demands of ethical conduct from the 
institution to the classroom, descriptions of ethical behavior should not simply be listed in the course 
syllabus but thoroughly discussed and strictly reinforced in class. 
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3 METHODOLOGY 
In order to assess the team outcomes of the Code of Ethics and Sustainability Strategy, the cohort of 
57 students enrolled in the subject participated in a face-to-face dialogical session. The paper presents 
a report on the results of this 180-minute dialogical face-to-face session with the students. The session 
was recorded, analyzed, coded and evaluated.  

In addition, a semi-structured in-depth interview was conducted with the Human Resource Manager of 
the university, who was present during the dialogical session, and who is at the same time responsible 
for carrying out the finalization of the document dealing with the Code of Ethics. Strauss [8] suggests 
the use of qualitative research when the need for detailed descriptive views of interviewees is required 
to see the world in action and explain social confrontations in the everyday world. Qualitative research 
is also useful when one wants to have an in-depth view of history and first-person accounts. In addition, 
it provides the researcher with rich descriptions necessary to understand the researched phenomenon. 
In our case, the ŠKODA AUTO University HR manager had an opportunity to reflect on the applicability 
of the students’ ideas to real life scenarios as well as the importance of the dialogue of the stakeholders 
involved, in this case the students and the employees of the university. The interview was also fully 
transcribed, coded and evaluated. 

Finally, a survey was carried to evaluate the effectiveness of the didactic tools used. Students were 
asked to respond to two surveys - one at the beginning of the course and one at the end. A total of 57 
surveys were returned each time. The survey consisted of six main sections. The section on biographical 
information inquired about the respondents and their gender, age and semester of study. The next 
section contained questions concerning the overall assessment of the course of Ethics in Human 
Resources Management. The third section dealt with the provided didactic tools, the fourth section 
focused on teamwork, the fifth inquired about dialogical and active learning, and the last section was 
dedicated to comments and recommendations for improvement. It is precisely the sixth section of the 
open-ended comments that is being examined and evaluated in this particular paper. 

4 RESULTS 
In the following section, results of the in-depth semi structured interview, dialogical session as well as 
open-ended questions from the survey are being presented. 

4.1 Interview 
The in-depth interview pointed out some of the assumptions looked for at the beginning of the study. 
Not only were these highlighted, but confirmed for most of the study. From the perspective of 
professionals in the field, the project on the whole was of extreme usefulness to both the university and 
the students. The dialogical session, which, as mentioned before, included both the students and the 
HR manager of the institution has highlighted the utility of such approaches in academia and how they 
can transgress the classroom into real life practice bringing benefits to both students and professionals.  

One of the mostly pointed out benefits focused on cooperation and teamwork in the real sense of the 
words, both focusing on bringing performance and quality through a joint effort in which the aim is to 
share knowledge and develop aspects for the greater benefit of others rather than individual needs.  

Another aspect worth mentioning is that the students got to see how their specialization, at least partially, 
works in reality. Moreover, they were presented with the opportunity to partly put together a document 
that by all means is an official one; as such, they had to consider all the aspects binding such a paper 
from legal implications, to benefits to the users and so on. Simultaneously, the learners could see the 
implications and difficulty of creating such a sensible document. Furthermore, the students could add 
their own input to the document as concluded from their class studies. 

The benefits listed continued with the mention of practical illustrations of concepts like recruitment, 
remuneration, or employee benefits. Generally, these terms are taught on paper in terms of meaning, 
but their applicability becomes clear only through practical sessions. For students of Human Resources, 
as mentioned by the HR professional who joined the dialogical session, this is an aspect of utmost 
importance. 

Ultimately, the gratification of seeing one’s work take life is probably one of the most tangible benefits 
to both the students and the institution. The best three projects will be included in the final and official 
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Code of Ethics of the university. The students’ input will make up for approximately 60 % of the entire 
document. 

Dialogical learning as a tool for teaching, proved to serve students with a safe space for collaboration 
and an opportunity to present and openly discuss and comment on ethical conducts at the university. 
As a result of this, they were able to highlight areas for improvement and make proposals for suitable 
and sustainable solutions. One last implied benefit of this approach to studying, as resulted particularly 
from this project, is the facilitation of communication between the institution’s leaders and management 
and the users; in this case, the students. 

4.2 Open-ended Questions from the Survey 
The following are the most pertinent student comments regarding the use of agile team project-based 
learning methodology with respect to diversity: “I have learned many new ethical concepts, CSR, code 
of ethics… Also gained awareness that ethics is an important part of everyday life. Both work and 
private.” “I broadened my horizons, which help me to take into account more facts in the decision-making 
process.” “I enjoyed putting theory into practice.” “It was interesting to learn different directions of ethics 
and I appreciate the open discussion.” “This subject expanded my knowledge within ethics itself. I will 
now pay more attention to the various aspects that are linked to ethics that I didn't take much into account 
before.” “I liked this subject very much because it reminds people how they should treat each other, how 
to lead a discussion with each other, and to share opinions with others.” ”Everything was beneficial for 
me. Raising awareness of ethics and what it entails. I gained deeper analysis of topics.” “Practical 
experience, Awareness of the importance of CSR and Ethics in general.” “Realizing that with emerging 
ethical issues, I need to have an overview of the field.” “I enjoyed [the] discussion on the topic, analysis 
of ethical dilemmas and practical examples.” “I gained awareness of the importance of ethics and it has 
changed my view of certain facts.” “Definitely enjoyed individual examples from practice and views on 
situations and their solutions.” “I really liked the subject. I don't think most of us realized the importance 
of ethics. The subject taught me to think more ethically.”, “I loved free discussions where everyone could 
express their opinion and worldview. No one despised a specific opinion. On the contrary, it led to further 
discussion.”, “Thanks to this subject, I became more interested in ethical thinking. In addition, thanks to 
the elaboration of the semester work, I even enjoy looking for CSR activities and various organizations 
and see if I can, support them.”, “Activity log - we found a lot of new information, discussion, elaboration 
of code of ethics, interactivity (videos, etc.), teamwork”, “I learned a detailed examination of issues of 
ethical behaviour from different perspectives.” “Discovering new knowledge: 1) awareness of the impact 
of ethics in more areas than before. 2) thinking about one's own values 3) help of already given 
guidelines (theories) 4) discussion - knowledge of different opinions, which helps me just realize my 
own, what makes it different + thanks to discussions new possibilities.” 

As evidenced by the feedback noted above, students considered learning about Ethics and 
Sustainability not only interesting and useful but also transformative for their own lives. By applying the 
agile team project-based methodology as well as active learning strategies in class, students were able 
to exercise transformative competencies (OECD Compass). Such as Creating new value, which 
involves collaborating with others and thinking “outside the box”. Reconciling tensions and dilemmas by 
taking into account the many interconnections and inter-relations between seemingly contradictory or 
incompatible ideas and logics as well as Taking responsibility by being able to evaluate their own 
preconceived notions and their own actions in light of their experience.  

4.3 Results from the Dialogical Session  
The major benefit of active learning, apart from an engaged learner, is that it can have immediate 
application in the student’s life envision. Regarding the Creation of Code of Ethics of ŠKODA AUTO 
University, which is the first practical learning outcome of the study, the application is rather 
straightforward. Most importantly, the students have a sense of authority as well as autonomy in creating 
something they will ultimately benefit from as members of the institution. This not only offers a sense of 
reward and ownership but also fosters responsibility for one’s learning, developing as such, learner 
autonomy, and yielding skills necessary for lifelong learning. 

Secondly, the students initiated a peer-dedicated webpage designed as a questions and answers 
practical guide for studying at ŠKODA AUTO University. This webpage is a peer-to-peer initiative entitled 
Students for Students, which was born as the result of the dialogical sessions held throughout the 
project. The activity would help incoming freshmen to adjust quickly to the student life and its challenges. 
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Another practical outcome the students have initiated focuses on involving more and more junior 
colleagues in higher education by allowing them a glimpse of its reality. To reach this goal, the 
participants created a program called Buddy for a Day in which university students invite high school 
pupils to shadow them in all their activities - educational and beyond - creating an opportunity for 
experiencing real academia, internships or free activities. 

In the fourth place lies an environmental outcome called Green Challenge Cycle. This event aims at 
raising awareness at how much waste is produced and how individuals can become part of the solution 
rather than simply note the problems. The challenge unfolds throughout ta period of one month in which 
participants refrain from buying, using or promoting bottled water, plastic packaging, fast fashion and 
other such aspects that are detrimental to the environment. The event will be closely designed, planned 
from production to marketing to implementation by the students, in collaboration with the institution. The 
campaign would be highlighted on the ŠKODA AUTO University website, the LinkedIn and Facebook 
page, as well as Instagram. The campaign includes representative videos on the topic, which may be 
open to competition thus reinforcing motivation, challenging to overcome one’s creative limitations, 
fostering a desire to learn more and improve. It is also an opportunity for learners to employ 
communicative skills by engaging with other students to make the event and its unfolding a complete 
success. 

Fundraising makes the fifth outcome of the dialogical learning sessions. Once again, the learners would 
apply the skills and knowledge they have collected throughout the course in a hands-on manner and 
event in which not only they would see knowledge at play but would allow them to actively participate in 
their entourage and be part of a positive change that allows a twofold benefit: raising money for the 
institution while organizing charity for the less fortunate. The Student Bazaar would collect clothes, 
educational materials and other beneficial items in good state or above and donate them further to 
orphanages or non-profit organizations that share the same values. 

The sixth outcome is another call for a more environmentally aware attitude. Let’s Clean Up the Czech 
Republic is an existing project in which students would like to get involved by mobilizing volunteers from 
different age groups and backgrounds to identify and eliminate illegal waste dumps and trash around 
the country. The project aims at educating, raising awareness and increasing society’s sensitivity as 
well as developing ecological and social responsibility. This is a voluntary cleaning event, which takes 
place all over the Czech Republic.  

Finally, the seventh outcome aims at motivating peers to successfully complete their studies while also 
contributing to a better planet for their future and the generations’ to come. To do this, the students 
created the 10 for 1 program in which one tree will be planted for every 10 successful graduates of the 
university’s programs, may it be in the undergraduate or graduate programs. 

5 CONCLUSIONS 
Active studying activities are integrated into many disciplines in university and college subjects. The 
purpose is to have college students actively make use of what they learned in class. They can facilitate 
a dialogue with a small group of classmates or be assigned a case study wherein they are running 
collectively in a small team to resolve a specific problem. Students are encouraged to reflect on what 
they have learned in class. This possibility offers them the room to consider the course material and the 
manner in which they can enforce what they learned in their studies. This — in conjunction with 
discussions with their peers — can frequently display another manner to reflect on their studying.  

Group projects, which include case studies, allow college students to learn from each other via real-
world situational problem-solving. This exercise enables students to transform thoughts into action in a 
real, professional setting. Faculty members function as guides to students as they try to figure out 
solutions to real world problems. In the case of the study for this paper, students were taught to present 
their analyses and suggestions to senior-level managers thus promoting higher order thinking skills. 
Moreover, they can apply the theories they learned into practice. The HR manager noted that solutions 
presented by the students are valid and useful and, as mentioned, will implement some of the learners' 
suggestions. Most significantly, the students built a network with the management of the institution and 
with each other, so the benefits expanded beyond the course.  

Teamwork is usually helpful for active learning exercises. While some of the students are scared when 
seeing the assignments, they ultimately end up enjoying the process because they are given a chance 
to interact with their peers outside the confinements of a discussion board. They can learn from others’ 
professional experience and interact in real-time. Finally, active learning project-based approaches 
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create exercises that foster meaningful ways for the students to apply their knowledge in their personal 
professional spaces.  

Despite common beliefs that learners form their ethical backgrounds outside or prior to entering 
academia, this article argues that ethics can be encouraged as well as taught at a university level. At 
the same time, instructors can and do affect the ethical climate in their classrooms. A climate of ethical 
behaviour begins with the assertion that student learning is central to all course activities. Teaching 
students the connection between ethical behaviour and their own learning and development is central 
to encouraging them to behave ethically. When instructors engage students in learning, students will 
work to master the course material. Without such engagement, without a bond or commitment between 
instructors and students to work together, unethical behaviours is more likely to flourish. 
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PROSPECTIVE TEACHERS’ ATTITUDES TOWARDS EDUCATIONAL 
ROBOTS IN PRIMARY EDUCATION 

Predrag Oreški 
University of Zagreb – Faculty of Teacher Education (CROATIA) 

Abstract 
In this paper author presents the research results of exploring the opinion of primary education 
prospective teachers about their own current knowledge of the educational robots, about their interest 
in this field, do they think that educational robots can be useful in teaching, and whether they think that 
knowledge of educational robots and their programming is important for primary education students in 
terms of their future occupations. 

The artificial intelligence (AI) is increasingly used in everyday life. There are many apps which use AI 
capabilities, and which are currently implemented on common devices such as smartphones. Such apps 
are used for image recognition, voice recognition and voice commands, converting speech to text and 
text to speech, solving mathematical problems, maps navigation, and so on. 

One of the AI’s fields of research is robotics. One of the easiest ways for primary education students to 
enter this field is by using educational robots. To use them, the students often have to assemble them 
first and then to write computer programs for them so that educational robots can accomplish some 
specific tasks by themselves. 

Educational robots can inspire and motivate primary education students in almost every primary 
education subject. Since today’s primary education students are all members of so-called generation Z, 
it seems that for them an educational robot is just another gadget because they already use 
smartphones, tablets, computers, and other electronic gadgets through all their lives. 

The research hypotheses are: 

Hypothesis 1: Primary education prospective teachers would like to learn more about educational robots 
and their programming. 

Hypothesis 2: Primary education prospective teachers believe that educational robots can be useful in 
presentation and teaching in different subjects in primary education. 

Hypothesis 3: Primary education prospective teachers’ opinion is that the knowledge of educational 
robots and their programming is important for the future occupations of the primary education students. 

The survey participants were 109 (106 female and 3 male) primary education prospective teachers - the 
students at the University of Zagreb’s Faculty of Teacher Education. The data were collected in January 
and February 2020. using the anonymous online Google Forms questionnaire prepared by the author. 
Statistical analysis (including One Sample t-test) was performed using the free and open-source 
statistical software GNU PSPP, version 1.0.1. (https://www.gnu.org/software/pspp/). 

On the scale 1-insufficient to 5-excellent the average participant’s self-evaluation of current knowledge 
of educational robots and their programming is 2,06. 

On the Likert scale (1-strongly disagree to 5-strongly agree) they would like to learn more about 
educational robots and their programming (M=3,54, t=4,49, sig. < 0,01). On the Likert scale (1-strongly 
disagree to 5-strongly agree) primary education prospective teachers believe that educational robots 
can be useful for the presentation and teaching of different subjects in primary education (M=3,77, 
t=7,79, sig. < 0,01). On the Likert scale (1-strongly disagree to 5-strongly agree) primary education 
prospective teachers’ opinion is that the knowledge of educational robots and their programming is 
important for the future occupations of the primary education students (M=3,48, t=4,82, sig. < 0,01). 

All three hypotheses are confirmed. 

Keywords: prospective teachers, primary education, educational robots, future occupations. 
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1 INTRODUCTION 
The artificial intelligence (AI) is increasingly used in everyday life. There are many apps which use AI 
capabilities which are currently implemented on common devices such as smartphones. Such apps are 
used for image recognition, voice recognition and voice commands, converting speech to text and text 
to speech, solving mathematical problems, maps navigation, and so on. 

One of the AI’s fields of research is robotics. For the primary education students, the easiest way to 
enter this field is by using educational robots. To use them, the students often have to assemble them 
first and then write computer programs for them so that educational robots can accomplish some specific 
tasks by themselves. 

In such way students are entering the Science, Technology, Engineering, and Mathematics (STEM) 
fields because in the assembly and programming processes they have to learn and use their knowledge 
and skills to accomplish tasks such as tasks concerning assembling different mechanical robot parts, 
connecting electric and/or electronics components such as electric motors, microcomputer, and sensors 
by using electric wires and data cables. After that they have to write computer programs which will 
control the educational robot’s movements, read the sensor’s values, and make decisions. In the 
process of programming, they have to use their mathematics knowledge, and finally, they can solve the 
problems in different sciences such as mathematics, physics, biology, and chemistry. 

The educational robot programming is different than programming for the laptop or desktop computer 
because educational robots can move around in the physical world, they can do some physical tasks 
(lifting, pushing, pulling, rotating, transporting, …), and they have sensors by which they can sense the 
environment so that they can solve the physical world problems such as avoiding the obstacles or 
following the line, and accomplish tasks such as sensing the proximity of the objects, sensing the light, 
communicating with other robots, and so on. 

Educational robots can inspire and motivate primary education students in almost every primary 
education subject. Since today’s primary education students are all members of so-called generation Z, 
it seems that for them an educational robot is just another gadget because they already use 
smartphones, tablets, computers, and other electronic gadgets through all their lives. 

In this paper author presents the research results of exploring the opinion of primary education 
prospective teachers about their own current knowledge of the educational robots, about their interest 
in this field, do they think that educational robots can be useful in teaching, and whether they think that 
knowledge of educational robots and their programming is important for primary education students in 
terms of their future occupations. 

1.1 Artificial Intelligence 
“Artificial intelligence (AI), the ability of a digital computer or computer-controlled robot to perform tasks 
commonly associated with intelligent beings.” [1] 

“It is the science and engineering of making intelligent machines, especially intelligent computer 
programs. It is related to the similar task of using computers to understand human intelligence, but AI 
does not have to confine itself to methods that are biologically observable.” [2] 

There are two types of AI: weak or Narrow AI and strong or General AI. [2] 

“Weak AI - also called Narrow AI or Artificial Narrow Intelligence (ANI) - is AI trained and focused to 
perform specific tasks. Weak AI drives most of the AI that surrounds us today. ‘Narrow’ might be a more 
accurate descriptor for this type of AI as it is anything but weak; it enables some very robust applications, 
such as Apple's Siri, Amazon's Alexa, IBM Watson, and autonomous vehicles. 

Strong AI is made up of Artificial General Intelligence (AGI) and Artificial Super Intelligence (ASI). 
Artificial general intelligence (AGI), or general AI, is a theoretical form of AI where a machine would have 
an intelligence equaled to humans; it would have a self-aware consciousness that has the ability to solve 
problems, learn, and plan for the future. Artificial Super Intelligence (ASI) - also known as 
superintelligence - would surpass the intelligence and ability of the human brain. While strong AI is still 
entirely theoretical with no practical examples in use today, that doesn't mean AI researchers aren't also 
exploring its development.” [2] 

On strong AI: “some critics doubt whether research will produce even a system with the overall 
intellectual ability of an ant in the foreseeable future.” [1] 

2323



 
 

 

There are many branches of research in the field of artificial intelligence. One of them is robotics (Figure 1). 

 
Figure 1. Branches of research in the field of artificial intelligence. [3] 

Already there are many examples of everyday use of apps which incorporate narrow artificial intelligence 
(NAI) on mobile devices and offer services such as voice commands, speech to text, text to speech, 
digital voice assistants, chat bots, image recognition, etc. NAI is used in web search engines, product 
and music offerings, navigation, and also in robots which are used in production, warehouses, seaports 
for container manipulating, humanoid robots research, etc. 

1.2 Educational robotics 
Educational robotics is a STEM discipline which introduces young students to robotics and their 
programming. It enables students to get practical knowledge on assembling and programming simple 
robots using robot kits. Educational robotics complements programming by using real world devices 
which can be programmed and do some tasks in the real world. Educational robot kits usually consist 
of an embedded microcomputer, electrical motors, different environment sensors, LED lights, speakers, 
and power source (battery) which are all connected using wires and attached to a mechanical body. 
They can be programmed using a special software on a desktop computer or smartphone/tablet.  

Skills that can be developed using educational robotics especially include the following: 

• Computational thinking as a problem-solving technique 

• Algorithms 

• Computer Programming 
• Mathematics 

• Hands-on technology and engineering skills - assembling and combining different mechanical 
and electrical educational robot parts 

• Teamwork 

• Creativity 
• Learning from mistakes. 

The authors in [4] emphasize the need to prepare students with twenty-first-century skills through STEM-
related teaching is strong, especially at the elementary level and that the classes in robotics – properly 
taught – will have an impact on the development of mathematical literacy and scientific-technical 
information and social competences. They also present the results of survey conducted in Poland and 
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Ukraine among in-service teachers and prospective teachers which shows that more than 50% 
respondents understand the important role of the STEM education and the necessity to introduce it the 
elementary level of education by workshops and other activities.  

Reaching young learners’ technological literacy with educational robotics is described in [5]. In that 
paper authors discuss how theory and hands-on are combined in an age-appropriate concept based on 
constructivism. The authors invited 255 young people ages 7 to 17 to visit the technical university with 
their teachers for a three-hour program. The questionnaire results show that after the visit “84% are 
more interested in technology and 80% are more interested in robotics. 85% of the young learners find 
that robots are complex machines after the visit. Despite that fact, 85% of those who find robots complex 
are more interested in robotics, 85% want to come back to learn more about robotics, and 91% will tell 
their families about these activities.” [5] 

The authors in [6] use educational robotics to teach the basics of programming to higher education 
students with no previous programming knowledge. After the completion of the course, the questionnaire 
results show that almost half of the students (44%) answered that they had no difficulty performing the 
tasks while the same percentage (44%) answered that they had some difficulties, but there were no 
answers labelled “Much difficulty”. “Educational Robotics for teaching programming is an educational 
resource of great potential, both in matters related to student motivation and in the diversity of tools and 
support that can be offered to teachers. However, its application in the classroom is not an easy task 
and must be accompanied by appropriate methods for effective learning while providing useful 
assessment tools.” [6] 

Computational thinking can be improved using educational robotics which is discussed in [7]. In this 
paper, two quasi-experimental K-12 studies were conducted to address students’ computational thinking 
gains linked to their participation in educational robotics activities. The studies’ results show that the 
students who participated in the educational robotics activities demonstrated significant improvement in 
their computational thinking skills.  

The authors in [8] discuss robotics to promote elementary education pre-service teachers' STEM 
engagement, learning, and teaching. “In this paper pre-service teachers' STEM engagement, learning, 
and teaching via robotics were investigated in an elementary teacher preparation course. Data were 
collected from surveys, classroom observations, interviews, and lesson plans. Both quantitative and 
qualitative data analyses indicated that pre-service teachers engaged in robotics activities actively and 
mindfully. Their STEM engagement improved overall. Their emotional engagement (e.g., interest, 
enjoyment) in STEM significantly improved and in turn influenced their behavioral and cognitive 
engagement in STEM. Their lesson designs showed their STEM teaching was developing in productive 
directions although further work was needed. These findings suggest that robotics can be used as a 
technology in activities designed to enhance teachers' STEM engagement and teaching through 
improved attitudes toward STEM.” [8] 

The research results in [9] show that “pre-service teachers’ acceptance and self-efficacy towards 
educational robotics improved after they completed the educational robotics teacher training course. 
There was a significant difference between the start and the end of the educational robotics training in 
the pre-service teachers’ acceptance of educational robotics in the areas of perceived ease of use, 
enjoyment and attitudes, and in their self-efficacy. The findings based on the training journals show that 
participants positively evaluated the course. The participants also provided suggestions for improving it, 
such as additional training sessions, resources and time for experimentation.” [9] 

Piedade, J. N. M. in [10] presents a “study that aims to analyze the interest, knowledge, problem-solving 
skills, and self-confidence of the pre-service and in-service teachers in using educational robotics for 
teaching purposes, in particular, to teach programming and computational thinking in primary and 
secondary education.” [10] The author stresses that “the results pointed out a positive level of interest, 
educational robotics knowledge, problem-solving, self-confidence of both pre-service and in-service 
teachers.” [10] 

Educational robots can be used as an educational and motivational tool in almost all elementary school 
subjects [11] such as mathematics, science, music, arts, computer science, etc. 

2 METHODOLOGY 
The aim of this research is to explore the opinion of primary education prospective teachers about their 
own knowledge of the educational robots, about their interest in this field, and whether they think that 
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knowledge about educational robots is important for primary education students in terms of their future 
occupations. 

The research hypotheses are: 

Hypothesis 1: Primary education prospective teachers would like to learn more about educational robots 
and their programming. 

Hypothesis 2: Primary education prospective teachers believe that educational robots can be useful in 
presentation and teaching in different subjects in primary education. 

Hypothesis 3: Primary education prospective teachers’ opinion is that the knowledge of educational 
robots and their programming is important for the future occupations of the primary education students. 

The study participants were 109 primary education prospective teachers – the students at University of 
Zagreb’s Faculty of Teacher Education. There were 106 female (97,25%) and 3 male (2,75%) 
participants. 

The data was collected in January and February 2020. using the online questionnaire prepared by the 
author using Google Forms. 

Statistical analysis was performed using the free and open-source statistical software GNU PSPP, 
version 1.0.1. (https://www.gnu.org/software/pspp/). 

3 RESULTS 

 
Figure 2. Participants’ self-evaluation of their current knowledge of educational robots and their programming. 

42 participants (38,53%) self-evaluated their current knowledge of educational robots and their 
programming as insufficient. Others self-evaluated it with sufficient (28 participants, 25,69%), good (31 
participants, 28,44%), very good (7 participants, 6,42%), and excellent (1 participant, 0,92%) (Figure 
2.). On the scale 1-insufficient to 5-excellent the average participant’s self-evaluation of current 
knowledge of educational robots and their programming is 2,06. 

The question “Where did you learn to program educational robots” answered 16 participants. 13 
participants learned it within a compulsory or elective course at the faculty, 1 within the internship in the 
elementary school, 1 on a course outside of school or faculty, and 1 within some compulsory or elective 
course in the high school. However, 39 participants self-evaluated their knowledge of educational robots 
and programming as good, very good, and excellent, but only 16 participants learned to program 
educational robots.  
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Figure 3. Participants' willingness to learn more about educational robots and their programming 

Figure 3 shows that 61 of 109 participants (55,96%) would like to learn more about educational robots 
and their programming (agree and strongly agree), 26 participants (23,85%) neither disagree nor agree, 
and 22 participants (20,19%) would not like to learn it (disagree and strongly disagree). 

T-TEST /TESTVAL=3 

        /VARIABLES= I_would_like_to_learn_more_about_edu_robots  

/MISSING=ANALYSIS 

        /CRITERIA=CI(0,95). 

One-Sample Statistics 

 N Mean Std. Deviation S.E. Mean 

I_would_like_to_learn_more_about_edu_robots 109 3,54 1,26 ,12 

One-Sample Test 

 Test Value = 3,000000 

   
Sig. 

(2-tailed) 
Mean 

Difference 

95% Confidence Interval 
of the Difference 

 t df Lower Upper 

I_would_like_to_learn_more_about_edu_robots 4,49 108 ,000 ,54 ,30 ,78 

The results of t-test show that on the Likert scale (1-strongly disagree to 5-strongly agree) they would 
like to learn more about educational robots and their programming (M=3,54, t=4,49, sig. < 0,01). 

51 participants (46,79%) agree and strongly agree that knowledge of how educational robots work and 
their programming is important for prospective teachers, 36 participants (33,03%) neither disagree nor 
agree, and 22 participants (20,18%) disagree and strongly disagree. The results of t-test show that on 
the Likert scale (1-strongly disagree to 5-strongly agree) the participants’ opinion is that the knowledge 
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of how educational robots work and their programming is important for prospective teachers (M=3,37, 
t=3,45, sig. < 0,01). 

 
Figure 4. Participants opinion on usefulness of educational robots for the presentation and teaching 

66 of 109 participants (60,55%) agree and strongly agree that educational robots can be useful for the 
presentation and teaching in several different subjects in primary education, 34 (31,19%) neither agree 
nor disagree, and 9 participants (8,26%) disagree and strongly disagree (Figure 4).  

T-TEST /TESTVAL=3 

       /VARIABLES= Edu_robots_useful_in_teaching 

       /MISSING=ANALYSIS 

       /CRITERIA=CI(0,95). 

One-Sample Statistics 

 N Mean Std. Deviation S.E. Mean 

Edu_robots_useful_in_teaching 109 3,77 1,03 ,10 

One-Sample Test 

 Test Value = 3,000000 

   
Sig.  

(2-tailed) 
Mean 

Difference 

95% Confidence Interval of 
the Difference 

 t df Lower Upper 

Edu_robots_useful_in_teaching 7,79 108 ,000 ,77 ,57 ,97 

The results of t-test show that on the Likert scale (1-strongly disagree to 5-strongly agree) the primary 
education prospective teachers believe that educational robots can be useful for the presentation and 
teaching of different subjects in primary education (M=3,77, t=7,79, sig. < 0,01).  
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Figure 5. Participants' opinion on the importance of knowledge of how educational robots work and their 

programming for the future occupations of the primary education students 

Participants' opinion on the importance of knowledge of how educational robots work and their 
programming for the future occupations of the primary education students is as follows: 51 participants 
(46,79%) agree and strongly agree, 41 participants (37,61%) neither disagree or agree, and 17 
participants (15,6%) disagree and strongly disagree (Figure 5).  

T-TEST /TESTVAL=3 

       /VARIABLES= Edu_robots_important_for_students_and_their_future_occupations 

       /MISSING=ANALYSIS 

      /CRITERIA=CI(0,95). 

One-Sample Statistics 

 N Mean Std. 
Deviation 

S.E.  
Mean 

Edu_robots_important_for_students_and_their_future_occupations 109 3,48 1,03 ,10 

One-Sample Test 

 Test Value = 3,000000 

   
Sig. (2-
tailed) 

Mean  
Difference 

95% Confidence Interval  
of the Difference 

 t df Lower Upper 
Edu_robots_important_for_students
_and_their_future_occupations 4,82 108 ,000 ,48 ,28 ,67 

On the Likert scale (1-strongly disagree to 5-strongly agree) primary education prospective teachers’ 
opinion is that the knowledge of educational robots and their programming is important for the future 
occupations of the primary education students (M=3,48, t=4,82, sig. < 0,01). 
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4 CONCLUSIONS 
Artificial intelligence and robotics have an influence on everyday life, and they will influence it even more 
in the future. It is necessary to educate and prepare primary education teachers to use educational 
robots in teaching so that they can educate their primary education students early in their education how 
to use and program these devices in order to better prepare students for the future labour market. 
Primary education teachers’ educational robotics literacy becomes as important as digital competence. 

The research results presented in this paper show that prospective primary education students self-
evaluate their knowledge of education robots and their programming as very low. However, they would 
like to learn more about it, they think that this knowledge is important for primary education teachers 
and that educational robots can be useful in presentation and teaching in several different subjects in 
primary education. They also think that the knowledge of educational robots and their programming is 
important for the future occupations of the primary education students. 

For the last three years an elective subject named “Educational robots and microcomputers in 
education” is offered to primary education students at the Faculty of Teacher Education of the University 
of Zagreb. Students learn how to assemble and program educational robots very quickly and effortlessly. 
They are very successful and motivated in solving many hands-on assignments. Some of them get very 
interested in the field and explore it further on their own and/or choose to research and write their 
graduate theses concerning educational robots and/or microcomputers in education. When they get 
their first job as a primary education teacher at some elementary school, some of them report that they 
have successfully organized educational robotics learning activities for their primary education students. 

Author concludes that educational robotics as a subject should be part of primary education teachers' 
study, not only as an elective but as a compulsory subject. 
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ARMDOCT PROJECT: REFORMING DOCTORAL EDUCATION IN
ARMENIA IN LINE WITH NEEDS OF ACADEMIA, INDUSTRY AND

CURRENT EUROPEAN UNION PRACTICES

L. Oliveira, E.L. Cardoso

Universidade Católica Portuguesa (PORTUGAL)

Abstract

In the recent years, the third cycle has been put high on the agenda of the higher education institutions
(HEIs) of European Union (EU), as well as at the Research Area. The experience gained has enabled
the mapping of good practices in this field and the drawing up of guidelines. The Salzburg Principles
establish that the main objective of a PhD process is the development of research skills. However, they
emphasize that there is also space and need for students to develop, through training, a relevant set of
transversal skills that allow them to adapt to different professional situations. In this context, the
“reforming doctoral education in Armenia in line with needs of academia, industry and current EU
practices” (ARMDOCT — EU Erasmus+ program: 609850-EPP-1-2019-1-AM-EPPKA2-CBHE-SP)
project emerges. The project has a duration of 36 months having started in 2020. The consortium
consists of 15 members: 4 EU HEIs, and 11 from Armenia, including HEIs, Institutes of National
Academy of Sciences (SRIs) and the Ministry of Education and Science (MoES).
The overall objective of the project is reforming doctoral education in Armenia in line with the Salzburg
Principles with the emphasis on policy, legal framework (including by-laws) and institutional procedures
supporting integrative and internationally oriented doctoral studies involving universities, research
institutions and industry, and resulting in the establishment of Doctoral Schools. In this paper is
described the approach to reforming doctoral education in Armenia through ARMDOCT project and the
results achieved so far.
The project specific objectives will be achieved through realization of seven principal Work packages: 
1. Capacity building on Policy and Practices of Doctoral Education; 
2. Development of Policy and Legal framework for a new Doctoral education; 
3. Development of Institutional Regulatory framework; 
4. Piloting Doctoral education Policy, Legal and Institutional framework; 
5. Project Quality Assurance and Monitoring; 
6. Dissemination and exploitation; 
7. Project Management. 
There are eight major outcomes (tangible results) of the project, including the: 
1. Development of National Policy for Development of Doctoral Education in Armenia (NPD); 
2. Development of National Framework for Doctoral Studies and Award of National Diploma of Doctor
(NFDS); 
3.Legal framework (NPD and NFDS) adopted by the Armenian Government; 
4. Institutional Handbook for Doctoral Education (online) adopted by institutional authorities; 
5. Developed Training packages by EU partners (publicly available in the project's download area); 
6. Pilot reports of newly established five Doctoral Schools; 
7. Trained staff (53 participants) of HEIs, SRIs and MoES; 
8. Network created (memorandum signed between consortium members and beyond for DE
development).
The triangle of:
(i) national policy revision and adoption based on the Salzburg Principles and synergies with the EU
agenda, 
(ii) adaptation of institutional regulatory framework based on that and 
(iii) piloting the Doctoral Education in line with the new national and institutional revisions is considered
as an innovative “formula” to transform the Doctoral Education in the country. 
The novelty of the ARMDOCT project in Armenia is the holistic approach directed to the formation of the
third cycle, instead of fragmented revision and reforms.

Keywords: Armenia, higher education, doctoral studies, education, erasmus plus, internationalization.
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COMMUNITY EDUCATION AS A TOOL FOR BUILDING ITS 
RESILIENCE IN DISASTER PREPAREDNESS 

Eliska Polcarova, Marek Smetana 
VSB – Technical University of Ostrava, Faculty of Safety Engineering (CZECH REPUBLIC) 

Abstract 
Every day, the community faces various disasters: from minor thefts, traffic accidents, floods, prolonged 
droughts to terrorism or cyber-attacks. However, coping with one disaster assumes that the community 
can better prepare to cope with another disaster in the future. Residents have the right to assistance 
from the state, but at the same time, they have a duty and co-responsibility for their protection. Therefore, 
nowadays, there is a need to focus more on community education and ensure this community's 
functioning during local disasters without relying on state assistance. Community education can play an 
essential role in preparing, dealing with and reducing the negative impacts of disasters. The main reason 
for enlightening and educating the community is its increase in resilience and reduction of vulnerability 
at the local level, emphasizing socially vulnerable groups. 

Furthermore, the level of education improves the socio-economic status and thanks to this is possible 
to better prepare (funds, insurance, quality housing) for local threats. In addition, these people may have 
better communication links and thus have much better access to quality and relevant information. Within 
the Czech Republic, there are many tools used to educate the community about disaster protection. The 
presented article aims to get familiarised with the tools and methods of community education in disaster 
preparedness in the Czech Republic and the subsequent evaluation of selected educational tools using 
SWOT analysis. 

Keywords: Education, community resilience, preparedness, disaster. 

1 INTRODUCTION 
Because of the increasing negative impacts of disasters [1,2] and the changing security needs of the 
community, there is an increasing demand for education and information. In the Stone Age, people 
began to learn from their mistakes and relied more on themselves or cooperation in the community than 
on help from the "heavens". However, with the development of society and technology and the 
emergence of a crisis management system, people began to rely more on state assistance than on their 
experience and knowledge and other self-education opportunities in disaster preparedness. At the same 
time, based on the decrease in the probability of military attacks on the population in the Czech Republic, 
the education system has changed precisely in population protection. 

In the Czech Republic, the education system consists of four basic levels of education. The first stage 
is pre-school education, which children can complete before compulsory schooling at primary school. In 
addition to kindergartens, there are also preparatory classes at primary or special schools. The second 
stage is basic education acquired in primary schools. Those pupils who complete nine years of 
compulsory schooling in primary schools can apply for secondary education to complete secondary 
education. Secondary schools can be divided into three basic types: public secondary schools with a 
GCSE (grammar schools), secondary vocational schools with a GCSE and secondary vocational 
schools. Another - the highest - level in the educational system is tertiary education, which is included 
as a study following a complete secondary education with a high school diploma. Tertiary education 
includes higher vocational education and university studies. [3] 

The term protection of the population is defined in Act No. 239/2000 Coll., On the integrated rescue 
system, as amended [4] "as the fulfilment of civil protection tasks, in particular warning, evacuation, 
shelter, emergency survival of the population and other health protection measures." According to the 
new Concept of Population Protection, the protection of the population is defined as "Fulfilling tasks in 
the area of planning, organizing and performing activities in order to prevent the occurrence, ensure 
preparedness for emergencies and crisis situations and their solutions; the protection of the population 
is also the fulfilment of civil defence tasks." 

The issue of population protection was included in the education system in schools as part of military 
education. Before the First World War, military training was integrated into physical education, health 
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education, and exercise in nature, but it was primarily understood as preparing the population for war. 
However, after the First World War, the possibility of invading from the outside began to recede slowly. 
It was also abandoned to search on the map or in the field using a compass to survive in nature or first 
aid. Instead, physical education has moved from the outdoor environment to the interiors of schools or 
sports halls. Military education was taught in schools until 1991 when Act No. 217/1991 Coll repealed 
it., On the repeal of the Military Education Act. [5, 6]. From 1991 (abolition of military education) until 
1999, the population's education was not replaced by any similar project. It was not until 1999 that a 
new Instruction of the Ministry of Education, Youth and Sports No. 34776 / 98-22 of 4 May 1999 
on the inclusion of the topic of human protection in emergencies into educational programs was 
issued. This guideline was updated in 2003 based on Government Resolution No. 11 of 8 January 2003 
in response to the events of 11 September 2001 in the USA and the extensive floods that affected the 
Czech Republic in 2002. [7]  

Over time, with the development of other new technologies, population growth and manifestations of 
climate change, one began to realize that it is necessary to build more resilience and focus on education 
in the issue and at the same time respond adequately to the situation. The education system in the 
Czech Republic in the field of population protection and disaster preparedness has undergone 
significant development, but it is still not "perfect". [5] The most significant opportunity for developing 
education and training in this area is the further development of regular education in kindergartens, 
primary and secondary schools, ensuring stable funding and optimizing the system of training 
professionals and unifying teaching at universities. By focusing on the popularization of the results of 
activities, it is possible to achieve greater public interest and thus improve the position of education in 
society. [8]  

2 LEGISLATIVE FRAMEWORK IN THE FIELD OF EDUCATION AND 
PROTECTION OF THE POPULATION  

The issue of education in population protection in the Czech Republic is addressed in several legislative 
documents. The legislative framework generally focuses on laws, decrees, guidelines, and concepts on 
education in the Czech Republic; the last law deals specifically with people with disabilities. 

The pillar in the field of education is Act No. 133/1985 Coll., On fire protection, which "sets out the 
focus of preventive educational, promotional and publishing activities in the field of fire protection and 
participates in its provision." The region is obliged to provide preventive educational, promotional, and 
publishing activities in the field of fire protection according to the focus set by the Ministry; the duty of 
the municipality and the municipal office is to organize preventive educational activities." [9] 

Another law that needs to be mentioned is Act 239/2000 Coll., On the integrated rescue system [4]. 
This law requires the Ministry of the Interior to "organize briefings and training in the field of protection 
of the population and for the preparation of components of the Integrated Rescue System focused on 
their mutual cooperation; to this end, to establish educational facilities." Furthermore, the Fire and 
Rescue Service "organizes briefings and training in the field of protection of the population and the 
preparation of the components of the Integrated Rescue System focused on their mutual cooperation; 
establishes educational establishments for this purpose." The duty of the municipal office is "to acquaint 
legal and natural persons in the municipality with the nature of the possible threat, with the prepared 
rescue and liquidation work and the protection of the population. To this end, it organizes their training." 
At the same time, the law imposes an obligation on legal and entrepreneurial natural persons, if they 
are included in the regional emergency plan or external emergency plan, to "inform employees about 
imminent emergencies, planned measures, warnings, evacuation, or hiding, rescue work, organize 
preparation for self-protection and mutual assistance." Based on this fact, "every natural person residing 
in the Czech Republic has the right to information on measures to ensure the protection of the population 
and to provide instruction and training in their activities in emergencies." 

Act No. 240/2000 Coll., On Crisis Management (Crisis Act) [10] focuses explicitly on crisis 
management bodies in the Czech Republic. In the field of education, it stipulates that the Ministry of the 
Interior "organizes briefings and training and participates in preparation for obtaining special 
professional competence of employees of crisis management bodies." The general authorities are 
obliged to "acquaint legal and natural persons in the usual manner in the place with the nature of the 
potential threat, with the prepared crisis measures and with the manner of their implementation." 

According to Act No. 561/2000 Coll., In pre-school, primary, secondary, higher vocational and 
other education (School Act) [11], "framework educational programs are issued for each field of 

2334



 

 

education in primary and secondary education and pre-school, primary arts and language education." 
The Ministry of Education issues these programs, Youth and Sports. 

Decree of the Ministry of the Interior No. 380/2002 Coll., On the preparation and implementation 
of tasks for the protection of the population [12] stipulates how and to what extent "legal and natural 
persons will be informed about the nature of potential threats, planned measures and how to implement 
them." the municipal authority and the employer perform these tasks. 

Instruction of the Ministry of Education, Youth and Sports of 4 March 2003 and supplement to 
the teaching documents “Human protection in emergencies” [13], which includes the topic in the 
teaching documents of primary, secondary and higher vocational schools and in teaching documents 
for special schools in the range of at least six teaching hours per year in each year. This topic is included 
in the teaching based on the principal's decision independently or within the relevant subjects. 

The concept of crisis management training [14] is the starting point for the training of professionals, 
public administration staff and others active in crisis management. The concept aims to determine the 
methods and principles for the elaboration of framework educational programs intended for individual 
target groups and to ensure that the coordination of activities related to education in crisis management 
is the responsibility of the Ministry of the Interior in cooperation with other central administrative 
authorities. 

The last document is the Concept of Population Protection. Concepts of population protection (2002, 
2008, 2013, 2020) [15, 16, 17, 8] are non-legislative documents dealing with issues of population 
protection such as preparedness of public administration employees, legal and entrepreneurial natural 
persons, youth for emergencies. The basis of these strategic plans are the Security Strategy of the 
Czech Republic, and the security threats and interests of the Czech Republic stated in them. Part of the 
concept is a schedule for implementing population protection measures, which contains the planned 
measures and deadlines for their implementation. In creating all the concepts, an understanding of the 
concept of population protection is developed. All defined strategic goals aim to ensure the essential 
functions of the state, primarily to ensure the safety of the population and the protection of their lives, 
health and property. One of the planned measures is creating the Program of Education and Training of 
the Population for its Safety and Protection in Emergencies and Crisis Situations. The latest Concept of 
Population Protection focuses on the broader involvement of citizens in the system of population 
protection. It is about increasing their self-protection to increase the information and knowledge gained 
through the education and disaster preparedness system and thus increase the resilience of the whole 
local community, including vulnerable members [18]. 

Act No. 82/2015 Coll., Amending Act No. 561/2004 Coll., On the pre-school, primary, secondary, 
higher vocational and other education (School Act) [19] amends the education of children, pupils 
and students with special educational needs. In the past, this group of children, pupils and students was 
divided into children with disabilities, people with disabilities and people with social disadvantages. 
According to the law, "a child, pupil and student with special educational needs mean a person who 
needs support measures to fulfil his / her educational opportunities and to exercise his / her right to 
education on an equal basis with others." services that reflect the pupil's health status, cultural 
environment or different living conditions. 

3 FOCUS AND FORMS OF EDUCATION AND PREPARATION OF THE 
POPULATION FOR DISASTERS 

The issue of population protection and education of the population, in general, is adequately enshrined 
in Czech legislation. However, the content and scope of the population's preparation for self-protection 
and mutual assistance have not yet been implemented in legislation. 

Education should be carried out so that it is acceptable for the given population with the possibility to 
remember as much as possible and apply the acquired knowledge in case of danger. In general, the 
aim of education in the field of population protection and disaster preparedness should be: 

• Be able to prevent risk factors that can lead to disasters, 

• Be able to recognize the severity of the situation, 
• Be able to protect themselves, provide assistance to relatives, relatives and other persons in the 

first moment of a disaster, before the arrival of rescue services, 

• Be able to adequately prevent subsequent risk factors that may lead to additional hazards. [20] 
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In the case of education of the population in disaster management, it is necessary to consider several 
factors such as age, religion, level of education, employment, needs, interests, expressive style, etc. 
Moreover, based on these factors, it is appropriate to divide the population into individual target groups. 
For example, children and young people, seniors, foreigners, people with disabilities. [20] 

Current forms of education in population protection in the Czech Republic differ based on various 
factors, such as the target group the form is focused on, financing, or the availability of materials. The 
forms and content for the preparation of the population for self-protection and mutual assistance in the 
event of an emergency must be adapted so that the population has information: 

• Sources and places of the danger of an emergency in the vicinity of the place of residence and 
workplace, where lives, health and property may be endangered, 

• Measures that are prepared to save lives and property, 
• A warning signal "general warning" to warn of an impending or emerging emergency and the 

behaviour of the population after its announcement, 

• Emergency numbers (150, 155, 156, 158), 

• Providing first aid to injured persons, 
• Use of fire extinguishers and methods of extinguishing fires, 

• Behaviour of the population and employees when announcing an evacuation, 
• A place where residents of the municipality can obtain information on risks and measures, 

• Possibilities and ways of hiding the population in the event of emergencies, 
• Behaviour of the population in the event of a release of a dangerous substance into the 

environment, 

• Preparation and use of means of improvised protection of the surface of the body and respiratory 
organs in case of release of dangerous substances into the environment, 

• Performing partial decontamination, 

• Behaviour of the population during the onset and course of floods, 
• Behaviour of the population when threatening the use of explosives, when finding a suspicious 

object, when receiving suspicious shipments, 

• Behaviour of the population in the use of chemical, biological and nuclear weapons, 
• The behaviour of the population in the event of the announcement of epidemiological and 

epizootic measures. [21] 

The primary division of forms of education in the field of population protection in the Czech Republic: [22] 

Preparation of didactic aids for primary and secondary schools - teaching the topic of human 
protection in emergencies. 

Internet - on protecting the population and its behaviour in the event of emergencies. 

Radio and television broadcasting nationwide - focused on information about an emergency and the 
behaviour of the population at its origin and other current information. 

Regional and national press - focused on information about the occurrence of emergencies and the 
behaviour of the population at their inception, on the activities of the components of the integrated rescue 
system during rescue and liquidation work. 

Cooperation with civic associations - based on concluded agreements to create conditions for the 
selection and preparation of lecturers to prepare the population for self-protection and mutual assistance 
in emergencies. 
Preparation and publication of methodological materials for lecturers - preparing the population 
for self-protection and mutual assistance in emergencies. 

Instruction and training - in the field of protection of the population to ensure rescue and liquidation 
work in emergencies. 
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Leaflets and other printed matter - focused on information about the possibilities of emergencies on a 
local scale, about the behaviour of residents in their origin and the prepared rescue and liquidation work. 

Lectures, discussions, briefings - focused on the nature of the possible threat to the village inhabitants, 
to the prepared measures to ensure the protection of the population, its life, health and property. 

Local radio broadcasting, local cable television - aimed at educational programs on the behaviour 
of the population in the event of an emergency caused by man, natural influences, or technical failure 
and which endanger life, health, property or the environment updated to local conditions. 

There are many manuals and methodological aids (Table 1) in the Czech Republic, intended not only 
for the population but also for companies or local governments. These materials aim to provide 
instructions and advice on preparing for future disasters and responding adequately to an existing 
natural or technical disaster. 

Table 1. List of handbooks focused on educating the population [23].   

NAME EDITION TYPE OF EVENT INTENDED FOR … 

Self-protection of the 
population by hiding 

2001 

Against radioactive fallout or 
against the danger of enemy air 
attack with conventional weapons, 
against the actual escape of 
dangerous substances 

For state administration 
bodies, territorial self-
government, legal entities 
and natural persons 
engaged in business 

Handbook for primary and 
secondary school teachers 
"Human protection in 
emergencies" 

2003 

Natural disasters, accidents with 
leakage of hazardous substances, 
radiation accidents of nuclear 
power plants 

For primary and secondary 
school teachers 

Fire Protection Business 
Guide 2004 Fire For businessmen 

The behaviour of the 
population in the event of an 
accident with the release of 
hazardous chemical 
substances - a guide for state 
administration bodies, local 
governments, legal entities, 
natural persons Engaged in 
business and the population 

2004 

Leakage of a dangerous chemical 
substance 
 

For state administration 
bodies, territorial self-
government, legal entities, 
natural persons engaged in 
business and the population 

Education of children in the 
field of fire protection 2005 Fire For primary and special 

school teachers 

Safe at home 2008 Fire For the general public 

Mayor's Training Guide 
2011 

Crisis situations and floods 
 

For mayor 
  

We live in a floodplain 

2015 

Flood  To all the people who live in 
flood-prone areas, as well 
as to those who are 
considering buying an 
apartment or house there, 
and to all of us who are 
interested in this issue 

Evaluation of the threat of a 
soft target or what, when, 
where and from whom it 
threatens you 2018 

Rapists involved in classical 
criminal activity, mentally ill 
persons, avenging employees or 
clients, organized crime groups, 
extremists and hate attackers 
(terrorists committing so-called hate 
crime), terrorists 

For executives and 
operators of soft targets 
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Your way to safety 
 

2019 
 

Fire, leakage of the dangerous 
substance, blackout, flood, extreme 
climatic events, survival in nature, 
road safety, trips abroad, crime in 
general, IT crime, crime committed 
on seniors, crime committed on 
children, suspicious findings 

For residents 
 

In case of danger - a guide for 
residents 
 2020 

Fire, flood, strong wind, traffic 
accident, leakage of dangerous 
chemical substance, finding of 
suspicious luggage, unexploded 
ordnance, air bombs 

For residents 
 

Methodical instructions for 
the implementation of 
connection points for 
alternative sources of 
electricity 

2020 

Power failure 
 

For government officials, 
building owners and building 
managers 

Basic information in the 
event of a radiation accident 
at the Temelín nuclear power 
plant 2020–2021 (Dukovany 
2020–2021) 

2020 

Radiation accident at a nuclear 
power plant 
 

For residents 
 

3.1 SWOT analysis 
Based on selected legislative documents [4, 8–17, 19] dealing with the population's education in disaster 
preparedness, a SWOT analysis was performed (Table 2), thanks to which strengths and weaknesses, 
threats and opportunities were identified. This tool was used to analyse the current situation of education 
in the Czech Republic. It is expected that the information obtained will serve as a basis for proposing 
measures and tools in disaster preparedness and community resilience, mainly at the local level.  

Table 2. SWOT analysis. 

INTERNAL ORIGIN 

Strengths Weaknesses 
• Introduction of the issue of population protection 

into education 
• Systematization of preventive educational 

activities 
• Existing awareness of other institutions about the 

importance of preventive educational activities 
• Implementation of projects aimed at protecting the 

population 
• Variability and flexibility in influencing the 

population (forms, methods) 
• Improving educational programs 
• Implementation of teaching in primary and 

secondary schools 
• Expertise of trainers - lecturers 
• Legislative embedding of education in legal 

regulations 
• Cooperation of state administration bodies, 

territorial self-government and IRS units in the 
educational process 

• Inadequate inclusion of issues in legislation  
• Lack of a system for implementing education of 

the population in this area • Insufficient feedback  
• Cooperation with the media at the central level  
• Education of specific groups of the population 

(disabled, seniors, etc.)  
• Insufficient impact on the population within 

municipalities  
• Low number of pedagogically qualified staff in this 

area 
• Educational programs are not uniform within 

regions  
• Decreasing number of civil protection and crisis 

management officials  
• Presentation and communication skills of 

lecturers  
• Disconnection of theory with practice within the 

educational process 
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EXTERNAL ORIGIN 
Opportunities Threats 

• Development of the education system  
• Public interest in the issue of preventive 

educational activities  
• Growing interest of citizens in information in this 

area  
• Creation of a possible unified information 

system for individual cities and municipalities  
• Emerging education in schools in this area  
• Creation of new interactive programs  
• Developing cooperation with non-governmental, 

non-profit organizations  
• Utilization of the capacities of existing 

educational facilities, or the construction of new 
joint educational centres  

• Multi-source funding for education development 
projects  

• Education in the form of new technologies (e.g. 
e-learning) 

• Reduction of the budget for entities implementing 
education and training in the field of population 
protection  

• Reduction of staffing of pedagogical staff 
professionally qualified in this area  

• Reduction of the table posts of officials whose job is 
in the field of population protection and crisis 
management  

• Abolition of teaching the issue of population 
protection in schools  

• Low interest of institutions in the issue of population 
protection  

• The population's knowledge in this area is still 
insufficient  

• Weak social subconscious about the importance of 
this issue  

• The reluctance of some entities to expand 
educational programs to other regions  

• Lack of interest of target groups in education  
• Reduction of the budget - financial resources for 

education 

4 CONCLUSION 
The article aimed to get acquainted with the education and enlightenment of the community in the Czech 
Republic. The issue of education in population protection and disaster preparedness is a topical issue, 
given the ever-increasing negative impacts of disasters. In the first part of the paper, an analysis of 
selected legislative documents dealing with the education and protection of the population in the Czech 
Republic was performed, including a description of individual forms and methods used for community 
education. Finally, a SWOT analysis was performed based on the information obtained, presenting 
strengths and weaknesses, opportunities and threats. The analysis shows that the most critical strengths 
include the diversity of forms and methods in community education and the implementation of teaching 
in primary and secondary schools. 

On the contrary, the most significant weakness is the short absence of education issues in legislation. 
The community's growing interest in developing the education system and providing timely information 
on disasters is the foremost opportunity. On the other hand, insufficient funding for community education 
and reducing the number of quality professionals providing education to protect the population can be a 
severe threat in disaster prevention and preparedness. 
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Abstract 
This position paper reports on introducing standalone digital exam systems (eExam) in Swedish K-12 
education. In 2017 the Swedish government announced that all national exams carried out as part of 
compulsory education will be digitalised by the year 2022. But already from mid. 2018 some parts of the 
exams were to be conducted on a digital device that enables certain functionalities such as locked 
screens and anonymisation. In order to comply with these demands, most schools have been forced to 
acquire and implement systems for eExam. The Swedish government has also recently decided that 
The National Agency for Education are to strive for a digital solution that enables central automated 
grading. For this purpose, The National Agency for Education has begun developing a national solution 
that will include all national exams. 

In this paper, two different perspectives of the situation are described and discussed — first, aspects of 
the acquisition and implementation process of systems for eExams in the Swedish educational system. 
Second, possible consequences of shifting from a decentralised manually grading process to a central, 
automated alternative. 

The conclusion is that eExam is understood by the procuring organisation and the developers as tools 
with limited relations and relevance to broader teaching and learning practices. And that a transformation 
of high stakes assessment, such as the national exams, will have inevitable effects on several 
dimensions of the educational practice. And since the national tests are central to the success of 
students and schools, given the Swedish school market, it should be expected that central ways of 
designing, conducting and grading tests over time would diffuse and take over local practices. 

Keywords: eExam, BYOD, digitalisation, technological implementation, national exams, high-stake 
assessment. 

1 INTRODUCTION 
Authentic, valid, and reliable assessments are essential for a well-functioning educational system [1]. 
Yet, the question of how to achieve these authentic, valid, and reliable assessments, and even more — 
what roles and functions these assessments take, as well as how they are part of a larger educational 
practice — is a topic of ongoing debate. Over the last decades, digital technology has become an 
increasingly important factor to consider in this discussion. Today, many schools are adopting 1:1-
solutions where each student have personal laptops or tablets, on which they also conduct high-stake 
assessments. To secure valid assessments, these personal devices are required to run various kinds 
of software that, e.g., hinder students' possibilities to use illicit resources and enable anonymous 
grading. Due to demands from the Ministry of Education and Research in Sweden, upper secondary 
schools have been required to procure such technological solutions for examination. From the 
perspective of classroom practice, this likely holds implications for students and the teaching profession. 
This position paper aims to shed light on the Swedish situation and elaborate on its consequences, 
challenges, and possible learnings from an international perspective. We do this by describing two 
different perspectives of the situation. First, we delineate the acquisition and implementation process of 
systems for eExams in Sweden. After this, we discuss the possible consequences of shifting from a 
decentralised manual grading process to a centralised, highly automated alternative. We conclude with 
a short discussion. 

2 BACKGROUND 
The use of digital technologies for conducting assessment is a rapidly increasing educational practice. 
Relevant in relation to this, technology is often understood as a significant driver for change in education 
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[2]. To a large extent, the area of technology and assessment falls into the field of Computer-Based-
Assessment (CBA), which has a history dating back to the 1960s. Some prominent early examples are 
PLATO (Programmed Logic for Automatic Teaching Operations) and TICCIT (Time-shared, Interactive, 
Computer-Controlled, Information Television); worth mentioning is also the concept of teaching 
machines [3]. But although this overarching research field is still relevant, it is essential to highlight that 
the main portion of CBA-studies has been oriented towards assessments conducted in dedicated 
computer rooms — a setup losing prevalence due to the increasing use of digital devices that are 
personal for individual students. 

Technology's impact on learning is an ongoing process, and trying to describe its "impact on teachers' 
work in the classroom is like aiming at a moving target" [4]. This situation, where schools either provide 
each student with a personal computer or let students bring their private computer to school, has become 
increasingly common (sometimes referred to as the 1:1-movement [4]). And, if formerly mainly being a 
practice reserved for rich countries, it has from the 2010s and onward become an increasingly common 
investment in educational systems in countries with a wide range of socioeconomic and cultural 
conditions [5]. In Sweden, the initial implementation of 1:1 in K-12 education (more specifically from the 
6th grade and upwards) was studied by Tallvid [4], showing that understanding the impact of such a 
transition is more complex than educational policymakers envisioned. Successful implementation 
proved to be dependent on deep knowledge and understandings of the educational practice. Tallvid's 
studies also emphasised that the transformation of educational practice is slow and that implementing 
a 1:1-setup only partly affected the basic educational structures, at least when perceived from a macro-
perspective. However, from a meso-perspective, more noticeable changes were observed. An example 
of this was that the technology dissolved prior boundaries regarding when and where schoolwork was 
being carried out.  

Implementing systems and solutions for conducting assessments on students' personal devices can 
partly be seen as a logical evolution of the 1:1-movement, which has been extensive in Sweden. When 
students perform most of their schoolwork on their personal computers, they are also expected to use 
them for high-stake assessments [6, 7]. However, the causalities can also be understood as reversed 
since 1:1-setups haven't been mandatory, but the digitalisation of parts of the national exam has. In 
order to meet the requirements, some schools that did not already have 1:1-setups were forced to adopt 
such consequently. 

In order to secure valid assessments on students' computers, various technical systems have been 
developed. Generally, these can be divided into two categories: software-based or web-based. 
Software-based systems refer to systems that require an installed application on the student's device, 
while web-based systems are provided as applications run online (so-called software as a service, 
SaaS). Examples of software-based systems for conducting high-stakes assessments on students' 
personal computers available on the Swedish formal education market are DigiExam, Dugga and 
Inspera. Corresponding examples of web-based systems are ChromeX and Exam.net. In the research 
literature, the conduct of assessments and exams using these kinds of solutions is most often defined 
as either 'eExam' [8], 'eAssessment' [9] or 'BYOD exams' [10]. In this paper, the term 'eExam' will be 
used. 

To a large extent, Sweden's K-12 school system is decentralised with both municipal schools and charter 
schools, which are publicly financed but privately managed. The overall funding is done by municipal 
grants from the students' home municipalities and by state grants, i.e., they are grant-aided and free of 
charge, and this also includes school meals, tools and equipment and (when needed) transport. Schools 
are not allowed to charge students for any school material or other fees regarding school activities. The 
conditions for organising education for a charter school and a municipal school differ in some respects, 
mainly in that municipal schools fall under the principle of public access to official records and must 
follow the Swedish Public Procurement Act. The consequence is that when a system for eExam is to be 
procured for a municipal school, in most cases, this must be done through a strictly regulated public 
procurement where the tenderer meets the pre-set requirements at the lowest cost wins the contract.  

In 2017 the Swedish government stated that all Swedish national exams were to become digitised [12]. 
The task of enabling this was given to the National Agency for Education (Skolverket), and the goal for 
completion was set to 2022. The system' Assessment Master' was procured in 2018 [13], and a 
development process has begun. However, the project has been delayed due to various setbacks, and 
the end date is currently unknown [14]. Besides the decision to digitise all parts of the national exams, 
it was also stated already from the summer of 2018 that all writing parts of the national exams in the 
subjects Swedish, Swedish as a second language (L2 Swedish), and English from the ninth grade are 
to be conducted on a digital device that enables certain functionalities [12]. In 2021, The Ministry of 
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Education and Research decided to adjust the official assignment of digitising Swedish national exams 
[15], giving The Swedish National Agency for Education the explicit task to strive for a digital exam 
system in which students' tasks in the subjects Swedish, L2 Swedish, and English are to the greatest 
possible extent to be automatically and centrally assessed.  

The current situation in Sweden is thus that there are two separate tracks in the digitalisation of national 
assessments. One that includes a project for the complete digitalisation of the national exam, a project 
run by The National Agency for Education, which aims for completion sometime after 2023. And one 
which includes an already ongoing digitalisation in that students from the ninth grade already are 
conducting written parts of the national tests on digital devices. To meet the needed requirements, 
schools need to ensure that they have adequate systems. To support municipal organisers in the matter, 
the Swedish Association of Local Authorities and Regions (SALAR/SKR) has produced a support 
material [16].  

Fig. 2. Requirements for mandatory writing tests on a computer or other digital unit. [16]  
(Here translated from the original Swedish version) 

Requirement 
 
Exam 

Locked 
screen 

Automatic 
spell-check 
allowed (not 
demanded) 

Manual 
spell-check 
allowed (not 
demanded) 

Glossary, 
dictionary 

allowed (not 
demanded) 

Word count 
(not 

demanded) 
Anonymisation 

English year 9 Yes No No No Yes Yes 

Swedish &  
L2 Swedish year 9 Yes No Yes Yes Yes, but not 

necessary Yes 

English USE & USPA* Yes No No No Yes Yes 

Swedish & L2 Swedish 
USE & USPA* Yes Yes Yes Yes Yes Yes 

*USE = Upper Secondary education. USE.A = Upper Secondary Education for Adults. 

The material mentions two alternatives for meeting the requirements for conducting written parts of the 
national exams: systems for eExam or "other alternatives". With "other alternatives", SALAR lists a 
couple of examples of meeting the requirements with various network and system solutions. These 
"other alternatives" are explicitly described as "not optimal" solutions for the task [16]. 

3 ACQUISITION AND IMPLEMENTATION OF SYSTEMS FOR EEXAMS IN THE 
SWEDISH EDUCATIONAL SYSTEM 

The situation where educational software exists as a commodity on an open market has led to what is 
often called commercial off-the-shelf (COTS) systems, mobile and cloud services. These mass-market 
software products often target heterogeneous users with constantly changing and evolving 
requirements. Consequently, classical design and engineering methods that rely on close interaction 
with users are difficult to apply [17]. To date, the research on systems for eExam mainly revolves around 
usage, typically targeting the viewpoints of students and teachers (cf. [18,10]). However, studies that 
focus on the acquisition process and its implications for system design regarding eExams, and possible 
pedagogical outcomes, are scarce. One notable exception is the Norwegian study E-exams in 
Norwegian higher education:' Vendors' and managers' views on requirements in a digital ecosystem 
perspective [19], which addresses how vendors and managers define key features of eExam-systems, 
and by what process they are determined. The study concluded that there was much agreement about 
key features, whereas a gap was detected between vendors' and managers' shared perceptions and 
that of the end-users (teachers and students). The study also saw that vendors tended to prioritise 
adding functional features over better interoperability. Another challenge was the integration with third-
party tools.  

We argue that the findings from the Norwegian study [19] also applies to the Swedish situation in K-12 
education and that the situation in Sweden with municipal schools and charter schools, with their 
different conditions, in combination with a government that runs a separate national e-exam-project 
poses certain challenges that need to be addressed and studied. Upper secondary schools are most 
affected by the 2017 exam requirements. The majority consists of municipal schools (about 70% of 
Sweden's upper secondary attend municipal schools, and the remaining 30% attend charter schools). 
In municipal schools' solutions for eExam in most cases need to be acquired through public 
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procurement. Since all of Sweden's 290 municipalities usually must do their own public procurement, 
massive investments have and are being put into this process. The situation also leads to the fact that 
municipalities have to specify what features and requirements they request in advance, which leads to 
high knowledge demands on the purchasing departments. Regarding charter schools, the conditions 
are somewhat different in that they can obtain their solutions and systems without public procurement. 
However, many of these schools are run by larger educational companies with their respective centrally 
organised purchasing units, making the gap between purchasing departments and teachers equally 
wide as with the municipalities. In order to understand this situation, and especially how teachers 
perceive it, we have initiated a study aiming to investigate the implementation process of systems for 
eExams in Sweden by focusing on how the use of systems might transform and challenge the 
educational practice in schools. The study is being conducted through semi-structured interviews with 
teachers who have been assigned to, or in other ways, been particularly active in these processes at 
their respective schools. Initial findings from the interviews also seem to amplify the described gap 
between vendors, purchasing units and end-users.  

4 POSSIBLE CONSEQUENCES OF SHIFTING FROM A DECENTRALISED 
MANUALLY GRADING PROCESS TO A CENTRAL AUTOMATED ALTERNATIVE  

The current model of national exams in Sweden was introduced in the mid-1990s due to the shift from 
central regulatory management to goal-oriented decentralised management. Originally, the ambition for 
the national exams was to focus more on assessments that supported the learning process rather than 
primarily assessed final learning outcomes [20]. Three primary purposes for the exams were formulated 
in that they were to be used as a resource for grading, as a resource for evaluation and as a resource 
for formative assessment [21]. The exams were consequently placed midterm during the learning 
process. In later years, the explicit formative function has been removed [20], but the exams are still not 
designed as summative assessment as in final exams. Early on, it became evident that there were 
significant differences between how different schools and teachers assessed and graded the national 
exams [22]. Due to this, the tests have come to play a crucial normative function, and much effort is 
nowadays put into developing supporting material for the grading of national exams [23]. The materials 
include example student's solutions and text, graded with comments that are mandatory readings for 
teachers to grade national exams. Besides this national and regional normative function, the national 
tests have also become an important resource for teachers' collective professional development. It is 
not regulated how schools should organise the grading work, but, commonly, schools organise teachers 
to grade student texts together, a practice that the Swedish National Agency for Education recommends 
[24]. Collaborative or pair assessment is also a generally endorsed practice to counteract iniquity 
grading [25]. However, one of the first arguments for digitalising the national tests was the possibility of 
enabling external grading between different schools [26]. In this context, external grading refers to 
grading that other teachers do than the one who has taught the student and that external grading is to 
be organised between two or more schools [26]. One prominent argument for this strive is the increasing 
discrepancy between Swedish students grades and external knowledge measurements such as PISA 
[27]. Since student grades contain dimensions of the success and failure of individual teachers and 
schools, it is arguably relevant to separate the responsibility of teaching and the measurement of 
teaching outcomes. The enablement of external grading could possibly contract abuse. In order to 
further counteract unfair grades, it was in 2018 decided that a student's test results in a national test 
must be taken into "special consideration" in the teacher's grading. 

The most recent addition to the situation is, as mentioned, the decision to strive for a shift towards a 
centralised, automated grading. The motivation for this desire might be interpreted as the enablement 
of external grading in that it is a result of the strive towards increased equivalent grading. But we argue 
that some major consequences follow a centralised, automated solution that doesn't apply to the 
external alternative. Basically, there are two ways to enable automated grading. Either by formulating 
questions that can be answered by the selected response, such as multiple-choice questions; or by 
adopting a system where the grading is done using artificial intelligence. The question of whether 
multiple-choice questions can be used when assessing higher levels of thinking and knowledge is a 
matter of (endless?) debate [28]. However, in Swedish formal education, the tradition of emphasising 
tasks that require constructed response has been strong and long-lived. Therefore, it is relevant to 
question the effect a more selected-response could have on overall learning perspectives and how 
teachers themselves are designing their own assessments. When it comes to grading by artificial 
intelligence, rapid technological development is constantly breaking new boundaries. For example, 
notable promising experiments have been done where chatbots, using unsupervised machine learning 
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techniques, both gave students constructive formative feedback and performed automated grading that 
stood well up to the equalling of real teachers [29]. And promoters from the eLearning industry paint the 
picture that AI is the future of education and grading by teachers is too inefficient and that automated 
grading provides more accurate performance [30]. However, when automating such processes, more 
factors need to be taken into account. For instance, what happens to teachers' professional development 
if grading and assessments become automated processes? Not only does a significant incitement for 
collaboration between Sweden's teachers disappear, but it's also very likely so that teachers learn by 
experience student mistakes.  

5 CONCLUSIONS 
This paper aims to shed light on the Swedish situation and elaborate on its consequences, challenges, 
and possible learnings for an international reader. The first thing that becomes evident is that the 
situation is complex. Sweden's decentralised school system with a mix of municipalities and private 
actors that are regulated on a national level brings multiple layers to the situation that needs to be 
studied. One conclusion is that eExam is understood both by the procuring organisation and the 
developers as tools that have limited relations and relevance to wider teaching and learning practices. 
They are seen as systems that are mandatory for a certain type of high-stake assessment. But we also 
argue that transforming high stakes assessment will have inevitable effects on several dimensions for 
practice. Above we pointed to the possibility to allow for collegial competence development, changing 
how grading is done. However, in this paper, we are not making any normative statement concerning 
this but merely pointing to the fact that this is not considered when investigating the possible effects of 
the change. 

One should also be prepared for local practices and low stake assessment changes depending on the 
introduction of a centralised national format for examination. Given that the national tests are central to 
the success of students and schools, given the Swedish school market, it should be expected that central 
ways of designing, conducting, and grading tests would diffuse and take over local practices over time. 
It could also be expected, although more difficult to foresee, that summative national tests will influence 
formative assessments conducted in local classrooms over time. This means that any changes, 
regardless of if the reason is to allow for further automation in grading, the effectiveness of system 
operations, etc. will have an effect on grading, examination and assessment in many schools, affecting 
both teachers' and students' practices — a responsibility at least not yet expressed in the process of 
procuring and designing said systems. 

The aim for this paper hasn't been so much providing answers as it has been raising questions. As the 
paper began: assessments are essential for a well-functioning educational system. And systems for 
eExams do affect the prerequisites of assessments. If anything, this paper shows that more research 
on the topic is needed. 

REFERENCES 
[1] OECD. Synergies for better learning: An international perspective on evaluation and assessment. 

Paris: Paris: OECD; 2013. 

[2] Farrell T, Rushby N. Assessment and learning technologies: An overview. British journal of 
educational technology. 2016;47(1):106-20. 

[3] Skinner BF. The Technology of Teaching. Journal of extension. 1969;7(2):125. 

[4] Tallvid M. 1:1 i klassrummet analyser av en pedagogisk praktik i förändring. Göteborg: Diss. 
Göteborg : Göteborgs universitet, 2015; 2015. 

[5] Trucano M. World Bank Blogs [Internet]2013. [cited 2021]. Available from: 
https://blogs.worldbank.org/edutech/big-educational-laptop-and-tablet-projects-ten-countries 

[6] Dawson P. Five ways to hack and cheat with bring-your-own-device electronic examinations. British 
journal of educational technology. 2016;47(4):592-600. 

[7] Sindre G, Chirumamilla A. E-exams versus paper exams: A comparative analysis of cheating-
related security threats and countermeasures2015. 

[8] Fluck AE. An international review of eExam technologies and impact. Computers and education. 
2019;132:1-15. 

2346



 

 

[9] Moccozet L, Benkacem O, Berisha E, Trindade RT, Bürgi P-Y. A versatile and flexible e-assessment 
framework towards more authentic summative examinations in higher-education. International 
journal of continuing engineering education and life-long learning. 2019;29(3):211-29. 

[10] Fitzharris R, Kent S. Adoption of Bring-Your-Own-Device Examinations and Data Analytics: Showing 
the First Results of a Case Study at Brunel University London. In: Ifenthaler D, Gibson D, editors. 
Adoption of Data Analytics in Higher Education Learning and Teaching. Advances in Analytics for 
Learning and Teaching. Cham: Cham: Springer International Publishing; 2020. p. 327-48. 

[11] (Skolverket) NAfE. Statistics 2021 [Available from: 
https://www.skolverket.se/skolutveckling/statistik/sok-statistik-om-forskola-skola-och-
vuxenutbildning?sok=SokB&vform=21&omr=Elever&run=1. 

[12] (Utbildningsdepartementet) MoEaR. Nationella prov – rättvisa, likvärdiga, digitala. In: Goverment S, 
editor. 2017. 

[13] (Skolverket) NAfE. Redovisning av uppdrag att digitalisera de nationella proven m.m. In: Research 
MoEa, editor. 2018. 

[14] Digitalisering av de nationella proven 2021 [Available from: https://www.skolverket.se/om-oss/var-
verksamhet/skolverkets-prioriterade-omraden/digitalisering/digitala-nationella-prov/digitalisering-
av-de-nationella-proven 

[15] (Utbildningsdepartementet) MoEaR. Ändring av uppdraget att digitalisera de nationella proven m.m. 
2021. 

[16] Vägledning: att genomföra nationella skrivprov digitalt. Swedish Association of Local Authorities and 
Regions (SALAR); 2020. 

[17] Naous D, Giessmann A, Legner C. Incorporating the voice of the customer into mass-market 
software product management.  Proceedings of the 35th Annual ACM Symposium on Applied 
Computing; Brno, Czech Republic: Association for Computing Machinery; 2020. p. 1397–404. 

[18] Fluck AE, Olawale S. A, Abdulhamid SiM. SECURE E-EXAMINATION SYSTEMS COMPARED: 
CASE STUDIES FROM TWO COUNTRIES. Journal of Information Technology Education: 
Innovations in Practice. 2017;16. 

[19] Chirumamilla A, Sindre G. E-exams in Norwegian higher education: Vendors and managers views 
on requirements in a digital ecosystem perspective. Computers and education. 2021;172:104263. 

[20] Erickson G, Palmér A, Pettersson A. Hållbar utformning och användning av nationella prov. Natur 
& Kultur Stockholm; 2021. p. 201-26. 

[21] Erickson G. Extern bedömning av kunskap eller Om värdet av att se med andras ögon. Skolverket 
Stockholm; 2018. p. 1-18. 

[22] (Riksrevisionen) SN. Betyg med lika värde? – en granskning av statens insatser In: (Riksrevisionen) 
SN, editor. 2004. 

[23] Sverige. Utredningen om nationella p. Likvärdigt, rättssäkert och effektivt : ett nytt nationellt 
system för kunskapsbedömning : [nationella prov, nationella bedömningsstöd, nationell 
kunskapsutvärdering] : betänkande. Stockholm: Stockholm : Wolters Kluwer; 2016. 

[24] (Skolverket) tSNAfE. Sambedömning Skolverket.se2021 [Available from: https://www.skolverket.se/ 
undervisning/grundskolan/bedomning-i-grundskolan/sambedomning-i-grundskolan 

[25] Black P, Wiliam D. Assessment and Classroom Learning. Assessment in education : principles, 
policy & practice. 1998;5(1):7-74. 

[26] Research MoEa. Förordning (2017:1106) om en försöksverksamhet med datorbaserade nationella 
prov, extern bedömning och medbedömning. 2017. 

[27] OECD. Improving Schools in Sweden: An OECD Perspective. 2015. 

[28] Wikström C. Konsten att göra bra prov : vad lärare behöver veta om kunskapsmätning. 1. utg. ed: 
Stockholm : Natur & Kultur; 2013. 

[29] Ndukwe IG, Daniel BK, Amadi CE. A Machine Learning Grading System Using Chatbots. Cham: 
Cham: Springer International Publishing; 2019. p. 365-8. 

2347



 

 

[30] Kumar A. AI's New Role In Education: Automated Grading eLearning Industry2021 [Available from: 
https://elearningindustry.com/artificial-intelligence-new-role-in-education-automated-paper-grading 

2348



 

 

TECHNOLOGY INTEGRATION IN A DISTANCE AND E-LEARNING 
CONTEXT: A TPACK PERSPECTIVE 

R.W. Maladzhi, L. Mbati 
University of South Africa (SOUTH AFRICA) 

Abstract 
The use of technology for teaching and learning is growing as an alternative means to achieving 
educational purposes. While technology has been used in teaching and learning in open and distance 
education contexts since the inception of this kind of educational offering, distance education is 
increasingly being adopted by conventional face-to-face institutions as well. Literature indicates that the 
rates of completion in distance programmes are below those of face-to-face educational offerings. 
Distance learning lecturers’ ineffective use of technology may have a negative influence on student 
performance. While institutions offer professional development pathways for new and established 
academic staff, these initiatives are sometimes not taken up by staff. Additionally, some of the 
programmes do not address the integration of pedagogy with technology and content. Using a 
descriptive survey, this study sought to assess levels of lecturers’ understanding of technological, 
pedagogical and content integration in distance learning programmes using the TPACK framework. 
Quantitative data was collected through Microsoft Forms, as an online survey tool since it saves time. 
The descriptive statistics (mean, range, standard deviation, factor analysis, chi-square analysis) drawn 
from technological, pedagogical and content knowledge (TPACK) scores were analysed. The findings 
revealed that even though lecturers demonstrated an understanding of technology use for work-related 
purposes, there was lack of understanding regarding its integration with pedagogical and content 
knowledge. The recommendation based on the results of this study is that technology should not be 
viewed as a remedy to all teaching and learning challenges, but as an enabling tool that must be applied 
efficiently and appropriately alongside pedagogical design, research and practice. 

Keywords: Technology integration, pedagogy, content integration, e-learning, distance learning, online 
teaching and learning, TPACK. 

1 INTRODUCTION 
The role played by technology as a teaching and learning agent in distance programmes is essential in 
the achievement of learning outcomes. With online learning increasing in popularity as a result of 
restrictions brought about by the COVID-19 health pandemic in 2020, the quality and effective use of 
technology is paramount in achieving desired learning outcomes.  

Modern developments in technology, the universal evolution of devices and the intensification of Internet 
users worldwide have led to new teaching and learning approaches such as Massive Open and Online 
Courses (MOOCs) and the increasing use of Open Education Resources (OERs) [1]. [1] further 
emphasises that openness in education has brought about innovative methods for the development, 
dissemination and utilisation of knowledge in teaching, learning and research. Thus, it is imperative for 
educators to be competent in technological, pedagogical and content knowledge to facilitate quality 
education for their students. As a result, students should be empowered with prevalent pedagogies and 
technologies that enhance self-directed learning, personalised learning, seamless learning and learning 
assessment criteria relevant in this 21st century digital age [2]. [3] mentions that no one should be denied 
access to education when technology is accessible. Some institutions offer qualifications that are fully 
online, and others offer blended programmes which entail a combination of face-to-face and online 
facilitation. [3] further states that true open universities are likely to remain behind the leading edge of 
educational applications of technology if the completion rates in these institutions remain among the 
lowest. As highlighted by [4] the UK OU’s degree completion rate is 22%, but this is still higher for full 
degree programmes than for most single MOOCs. Literature reveals that while many higher education 
institutions have been in existence for many years, some academics lack the skills to use technology 
effectively to improve the quality of teaching and learning [5]. This emphasises the importance of 
technological, pedagogical and content integration by any institution wishing to remain relevant in this 
digital age. 
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1.1 Description of TPACK framework 

1.1.1 Technological knowledge (TK) 
TK signifies teachers’ knowledge about both traditional and new technologies that can be integrated into 
curriculums within education technology [6]. Among other things, TK encompasses the ability of a 
teacher to learn and adapt to new technologies within teaching and learning. In most cases, the rate of 
technological change becomes radically rapid which requires TK steadfastness [6]. For example, 
modern computer hardware and software become quickly obsolete, while computers can be utilised for 
various pedagogical tasks that include research, communication and media consumption.  

1.1.2 Content knowledge (CK)  
CK denotes any subject-matter knowledge a teacher is responsible for teaching [6]. This knowledge 
varies depending on the specific discipline such as mathematics, biology, engineering science, etc. 
According to [7], CK includes discipline-specific modes of thinking unique to each subject. In most cases, 
CK differentiates teachers from each other based on their domain of influence.  

1.1.3 Pedagogical knowledge (PK) 
PK symbolises teaching knowledge regarding different instructional practices, strategies and methods 
of promoting students’ learning (Shulman, 1986:4-14; [6]. Pedagogy signifies the mastery of teaching 
and impartation of academic knowledge [7]. PK incorporates the skills every teacher develops in order 
to manage and organise teaching and learning activities for specific outcomes. It enables every teacher 
to understand classroom management activities, the role of student motivation, lesson planning and 
assessment of learning.  

1.1.4 Technological content knowledge (TCK)  
TCK collates the mutual relationship between technology and content knowledge with education 
technology [6]. [7] mentions that knowledge within a discipline is guarded by technologies and their 
representational and functional capabilities. Technology influences what people know and introduces 
new ways that seemed impossible before. Students who are technologically oriented learn about 
geometrical shapes and angles from handheld and portable devices. Technology exposes students to 
content in a fashionable presentation compared to hearing it from a teacher in a classroom setup. In this 
digital age, teachers are compelled to go beyond the mastery of their discipline and transform their 
content by means of technology for their students to understand better [7]. TCK makes it possible for 
students to visualise their content due to computer simulations. Therefore, it requires teachers to transit 
with time to do justice to their students who are digital natives.  

1.1.5 Technological pedagogical knowledge (TPK) 
In this case, TPK recognises the shared relationship between technology and pedagogy in the 
coordination of teaching and learning. Technology makes it possible for a teacher to exercise various 
teaching methods for students to receive information for learning purposes. [7] believes that technology 
can afford certain pedagogic goals and enables teachers to select the most appropriate tool based on 
its appropriateness for the specific pedagogical approach. “Technology can also afford new methods 
and avenues for teaching and ease the way certain classroom activities are implemented. For example, 
collaborative writing can take place with Google Docs or Google Hangouts instead of face-to-face 
meetings, extending collaborative activities over distances. Also, the advent of online learning and more 
recently, massively open online courses (MOOCs) require teachers to develop new pedagogical 
approaches that are appropriate for the tools at hand” [7]. Technologies such as interactive video 
conferencing make it possible for synchronous lessons, chatrooms and discussions to take place [8]. 
According to [9], TPK helps teachers to utilise maximally available technologies to support a pedagogical 
strategy.  

1.1.6 Pedagogical content knowledge (PCK) 
PCK advocates that both pedagogy and content are taught in class [10]. [10] identifies seven PCK 
categories: pedagogy, learner traits, educational contexts, content knowledge, curriculum knowledge, 
pedagogical content knowledge and educational purpose. However, [10] focuses more on the 
knowledge of presenting content and the extent of content learning difficulties within PCK. Teachers 
who take ownership of PCK can easily transform content knowledge to their students in an 
understandable manner [7]. PCK is complex knowledge that deals with teachers’ beliefs and capability 
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to enhance the teaching and learning process by utilising numerous strategies [7]. This confirms that 
every responsible educator should be aware of these elements for teaching and learning to remain 
effective. 

1.1.7 Technological pedagogical content knowledge (TPACK) 
TPACK recognises the interdependencies of technology, pedagogy and content to enable teachers to 
develop teaching strategies suitable for their students to achieve their specific outcomes [6]. The TPACK 
framework suggests that it is the responsibility of every teacher to command fundamental understanding 
of technology, pedagogy and content in order to integrate technology into teaching and learning 
appropriately. It is important to note that the TPACK framework does not exist in a vacuum but is 
grounded and situated in specific contexts as seen in figure 1 [7]. The three fundamental components 
of TPACK form the basis of the design of the curriculum of the teachers, which informs their discipline 
backed by the utilisation of the digital resources that transform the traditional classroom into a virtual 
classroom [11], [12]. According to [13], [14], technology has become a driving force for teaching and 
learning as it provides a virtual presence in education technology. Educators at both K-12 and 
institutions of higher learning have not yet utilised digital technology to its fullest potential [15].  

The TPACK framework affirms that the utilisation of ICT increases student collaboration and changes 
teaching from a teacher-directed classroom into a student-centred environment [16]. 

2 THE INTEGRATION OF TECHNOLOGY IN PEDAGOGY  
Technology is an excellent support for pedagogical improvements in order to meet the evolving needs 
of students in the 21st century. The Technological Pedagogical Content Knowledge (TPACK) framework 
remains the worldwide-accepted framework for technology integration in teaching and learning [17]. The 
review conducted by [18] mentions that almost 70 research articles about TPACK from the Scopus 
database were published between 2003 and 2011. Moreover, there were about 450 articles on the 
TPACK dedicated website (http://tpack.org), as cited in [17]. An additional 135 articles were recorded 
on the SSCI list [17]. The records continue to show how various researchers adopted TPACK in their 
teaching and learning in line with their unique contexts. Studies have concluded that the TPACK 
framework rightfully provides specifications of knowledge required by teachers during technology 
integration in teaching and learning practices.  

[19] conducted a study in which two universities from China and Taiwan, represented by one educator 
each, participated. The study investigated students’ perceptions of how comprehensively their 
instructors were using the TPACK framework [subject matter knowledge (SMK), instructional 
representation and strategies (IRS), knowledge of students’ understandings (KSU), technology 
integration and application (TIA), technological knowledge (TK), content knowledge (CK), pedagogical 
knowledge (PK), pedagogical content knowledge (PCK), technological content knowledge (TCK), 
technological pedagogical knowledge (TPK) and technological pedagogical and content knowledge 
(TPCK)]. The findings of the study revealed that both instructors were enthusiastic and inclined to 
proceed with lecturing [19]. The instructor from the University of Taiwan was found to be competent 
regarding multimedia and Internet technologies in teaching his students. The study indicated his 
inclination towards technology integration in his teaching and learning. On the other hand, the instructor 
from China was found to value students’ knowledge more [19]. However, students complained about 
too many assignments in limited time frames. The TPACK framework had a positive impact on both 
instructors by assisting them in serving their students better. 

[20] utilised the TPACK framework to develop a scale to analyse the technological, pedagogical and 
content knowledge and self-efficacy perceptions of social sciences teachers and teacher candidates. In 
Portugal, laptops and content in the digital mode are made available to students. The TPACK framework 
was used successfully in Korea, but failed in Turkey [20] due to a lack of intersection between 
technology, pedagogy and content knowledge. The findings from the study affirmed the importance of 
all three aspects (technological, pedagogical and content knowledge), which means that those depicted 
aspects are inseparable if ICT is to be integrated successfully into teaching and learning practices.  

In a study conducted by [21] which compared novice teachers with experienced teachers regarding 
readiness to integrate technology. It was found that even though technology had gained the distinction 
of being important in education, it had failed to transform learning to its anticipated state. The educators 
were found to lack confidence in using technology. Teaching and learning improved when academics 
began to believe in their abilities.  
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The TPACK framework has continued to thrive in the creation of a knowledge bank about technology 
integration into teaching and learning spaces. With that in mind, [18] reviewed 74 journal papers on 
ICT’s integration using the TPACK framework. The purpose of their study was to further review TPACK 
research in order to identify the available gap and find ways to close it. This is in line with numerous 
researchers worldwide.  

It is undeniable that TPACK thoroughly captures most concerns of academics regarding ICT 
implementation in teaching practices. The framework used was the TPACK framework and focused on 
technological knowledge (TK), pedagogical knowledge (PK), content knowledge (CK), technological 
pedagogical knowledge (TPK), pedagogical content knowledge (PCK) and technological pedagogical 
content knowledge (TPACK). The aim of that study was to determine teachers’ knowledge of the 
integration of Web 2.0 tools, pedagogy and content, and how it influenced their professional 
development.  

On the issue of the educators’ perceptions of the usefulness of ICT for their future students, the findings 
reveal that the TPACK framework was highly regarded by teachers. TPACK proved effective in 
evaluating educators’ views of technology in teaching and learning.  

After a review of other studies, it is evident that technology, pedagogy and content integration are 
common to all of them.  

3 METHODOLOGY 
The study, as indicated earlier, sought to determine the academics’ knowledge of technological and 
pedagogical integration in teaching and learning activities through the TPACK framework. Therefore, 
the quantitative research design was chosen as appropriate based on its non-experimental nature. The 
characteristics of quantitative methodology, such as the questionnaire, instruments, checklists and 
records, assisted in revealing the academics’ understanding of pedagogy, content and technology in 
relation to the teaching and learning environment.  

Microsoft Forms, an online survey tool was preferred because of its advantages of time saving, cost 
effectiveness and basic data analysis. The preferred method was user friendly since the participants 
participated in their own time and space. The instrument was designed in such a way that the 
participants needed no more than 30 minutes to complete the survey.  

The invitation to participate was extended to all 250 college academics. Furthermore, non-probability or 
convenience sampling was appropriate, because only available and willing academics in the college 
were invited to take part in the survey. Convenience sampling deals with the availability of selected 
participants McMillan & Schumacher, 2014:159-163; Creswell, 2014). Furthermore, communication 
focused only on the 250 participants who responded to the invitation for data collection purposes.  

A 5-point Likert scale was utilised for participants to clearly select their preferred choices. The researcher 
believed that this scale allowed the college academics to express their choices freely and without any 
limitations. The descriptive statistics (mean, range, standard deviation, factor analysis, chi-square 
analysis) from the TPACK scores were analysed using SPSS version 23. The scale ranged from 1 = 
Strongly Agree, 2 = Agree, 3 = Neither Agree nor Disagree, 4 = Disagree to 5 = Strongly Disagree. To 
make the survey user friendly, the statements were coded based on different categories such as CK1, 
TK1, PK1, PCK1, TCK1 and TPACK1. It is imperative to indicate that all those categories carried varied 
numbers of elements. For instance, CK had four statements (CK1-4), TK had six statements (TK1-6), 
PK had six statements (PK1-6), PCK had five statements (PCK1-5), TPK had six statements (TPK1-6), 
TCK had eight statements (TCK1-8) and TPACK had three statements (TPACK 1-3). In total, there were 
38 statements which covered all seven categories (TK1-6; CK1-4; PK1-6; PCK1-5; TPK1-6; TCK1-8; 
TPACK1-3). 

3.1 Validity and reliability 
According to [23], good validity and reliability of scores on instruments lead to meaningful interpretations 
of data. The TPACK scores had the added advantage of being utilised countless times in different 
environments. As guided by [24], the researcher addressed the need for content and construct validity 
using previously designed scales and a panel of TPACK experts and readers.  

According to [21], reliability is defined as the degree to which the scale of a research instrument remains 
free of random error and can be depended on in the group that was being tested. In addition, [22] argues 
that two commonly used indicators of a scale’s reliability are temporal reliability (or test-retest reliability) 
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and internal consistency. According to [21], higher values of Cronbach’s alpha values illustrate greater 
internal consistency. The Cronbach alpha value of all the individual variables (TK1-6; CK1-4; PK1-6; 
PCK1-5; TPK1-6; TCK1-8; TPACK1-3) is well above 0.80. In general, reliabilities less than 0.6 are 
considered poor, those in the 0.7 range are acceptable and those over 0.8 are recognised as good. In 
this case, the internal consistency reliability of the measures used in this study are considered good 
when measuring the baseline knowledge, i.e. the college academics’ knowledge regarding TPACK 
integration in the teaching and learning environment. 

4 DISCUSSION OF RESULTS 
The results of the current study focus on the perceptions and ability of academics towards TPACK frame 
as discussed below. 

4.1 Academics ability to utilize technological knowledge (TK) to create a 
conducive environment for teaching and learning 

Based on the results in figure 1 regarding the statements on technological knowledge (TK1-6), TK2 
obtained high positive responses (48.9% agreed and 18.2% strongly agreed). 

 
Figure 1. Technological knowledge. 

As indicated in figure 1, six questions were asked regarding TK1-6. Concerning technology knowledge 
(TK2), 67% of the respondents indicated that they normally took time to learn more about technology 
for teaching and learning. TK2 responses indicate that most academics at the institution attended the 
LMS tools as a training initiative on how to effectively use the institution LMS. The participants showed 
positive attitudes towards technology tools in teaching and learning. However, the other five elements 
of TK (TK1, TK3, TK4, TK5 and TK6) indicate that the college academics lacked interest in technological 
tools for teaching and learning. This is inconsistence with findings by [25], who found that the pass rate 
for students who used social media groups was 100% compared to 60% of learners not using social 
media groups. Instructors must factor in their own technological skills when planning learning and 
training activities for students [26]. Teachers need to not only plan for learning activities, but also 
consider technical support and training for students when introducing social media and they must also 
test all the technology thoroughly before using it in a class. Researchers continuously emphasise and 
confirm that any increased student learning in higher education is as a result of higher quality teaching 
from the professional and well-developed instructor [27]. This statement confirms that academics who 
undergo professional development activities normally stand a strong chance of giving better service to 
students. 
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4.2 Content knowledge (CK) academics commands in relation to teaching and 
learning 

Regarding the content knowledge statements (CK1-4) in figure 2, CK1 obtained positive responses 
(31.8% agreed and 23.9% strongly agreed), 56% of the respondents agreed with the statement “I prefer 
to give answers to students’ questions after more research regarding the module I teach”, 23% 
disagreed and 22% remained neutral.  

 
Figure 2. Content knowledge. 

Approximately 45% of respondents agreed with statement CK2 “I choose to stick to my own ways and 
strategies of developing understanding of the subject I teach”, 32% disagreed and 23% remained 
neutral. Both CK3 and CK4 categories reflected that more than 70% of the respondents disagreed with 
the statements. 

“To qualify as a high-quality instructional episode, a teacher must justify the importance and structure of 
the content they are teaching, their selection of pedagogical techniques, and how this combination 
effectively attends to the teaching context as it relates to meeting student-learning needs (background 
knowledge, preconceptions, and common areas of conceptual difficulty)” [27]. This quotation resembles 
the nature of content knowledge (CK) that academics at the college need to possess in order to teach 
effectively. Both CK3 (20%) “I struggle to make connections between the different topics in the content 
of the subject I teach” and CK4 (20%) “I rather skip chapters that I do not understand in my module than 
to make a fool of myself to students” appear to have been answered negatively. However, in the true 
sense, the responses were positive based on the questions asked, as this shows that most respondents 
understood the importance of knowing the content of their modules. The results regarding academics’ 
content knowledge are consistent with the results of other researchers [27], which shows the importance 
of personal development initiatives that provide them with new instructional materials and practices that 
support teaching and learning.  

4.3 Academics awareness pedagogical knowledge (PK) in creating a 
conducive environment for teaching and learning  

 
Figure 3. Pedagogical knowledge. 

The results in figure 3 on the pedagogical knowledge categories (PK1-6) indicate that only two 
categories (PK1 and PK5) received direct positive responses, showing that academics adapted their 
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teaching based on what students understood and further addressed common student 
misunderstandings about the subject they taught. The PK1 (71%) category (respondents agreed that 
they adapted their teaching based on what students understood) indicates that the college academics 
tried various teaching strategies until they found one which their students understood. Teachers have 
the responsibility to promote positive attitudes towards learning and student engagement [28]. As such, 
academics with teaching strategies have the potential to make students interested in the content 
presented to them. It is also important for academics to always review their previous examination 
statistics in order to assess their teaching strategies and bring about improvement.  

The PK5 (65%) category (respondents agreed that they addressed common student misunderstandings 
about the subject they taught) also depended on the college academics’ ability to understand their students 
by gathering information based on challenging areas in the respective modules. According to literature, 
such teaching qualities would usually be displayed by academics with educational qualifications; hence 
the importance of staff development [29]. It is sad to mention that most academics at the college did not 
have educational qualifications. Many of the academics in the college preferred to do research on their 
various areas of the subject matter instead of strengthening their pedagogical abilities.  

Equally important, 58% of responses pointed out that the participants did not find it difficult to adapt their 
teaching styles to different learners (PK3). The responses also confirmed how dedicated the college 
academics were in making sure that various students at different learning levels could benefit from their 
lessons. In this strategy, academics treat students as individuals and patiently help them to understand 
content and make them become independent [30]. However, only a few academics can employ this 
teaching and learning approach as they have learned it during their educational qualification. All staff 
members at the college should therefore register for online qualifications in order to properly teach their 
students.  

Regarding PCK6, most participants agreed that they struggled to make use of the different ranges of 
teaching approaches. This normally happens when people are reluctant to try something new, due to 
lack of training and not being exposed to appropriate educational qualifications. The responses show 
that most of the college academics did not have formal qualifications and lacked the drive to work with 
other academics. 

4.4 Integration of technological, pedagogical and content knowledge (TPACK) 
into the teaching and learning  

 
Figure 4. Technological pedagogical and content knowledge. 

Figure 4 shows the TPACK statements (TPACK1-3), and all categories TPACK1, TPACK2 and TPACK3 
indicated that more than 50% of the respondents agreed with the statements. Many of the academics 
at the college preferred to combine teaching technologies with teaching approaches. This is in line with 
the study conducted by [31]. However, for any academic to be able to complement teaching approaches 
with technological tools, they would require technological skills to appropriately facilitate teaching and 
learning, as confirmed by [31].  

The college frequently offers teaching technological tools training to equip academics to present content 
while utilising various teaching approaches for students to easily gain knowledge, as is consistent with 
the study conducted by [32]. Academics using technologies such as video conferencing knew which 
modules or subjects were teachable on that platform and they agreed with other researchers who have 
demonstrated that professional development provides academics with new instructional materials and 
practices that support change in knowledge and beliefs [27].  
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Regarding TPACK2, 61% of respondents agreed that they were not well prepared to manage 
educational changes that technology brought in the teaching and learning space. In most cases, 
academics who had worked longer in the academic environment were not eager to let go of their old 
manual notes and textbooks which they had used while they were still at school. As a way forward for 
technological advancement, 54 other institutions offer virtual technological tools such as computer 
graphics, augmented reality, computational dynamics, virtual worlds and robotics as options to embrace 
the issue of practical use in the fields of engineering and sciences. 

It is concerning that most participants did not see technology as an enabling element for teaching and 
learning but as a threat to them. The challenges faced by the college academics are consistent with a 
study conducted among Chinese instructors about online teaching competencies [31] and also those in 
Spain [32]. It is vital that academics remain trained in order to actively coordinate students’ engagements 
to ensure continuous learning [31]. This shows that challenges experienced by the college academics 
are common to other academics in other institutions.  

In the category TPACK3, 52% of the respondents agreed that technology integration into teaching and 
learning remained a challenge for them. It is evident that only a few people at the college seemed to be 
passionate about technology-related activities such as attending OER training, Knovel training, SAMIGO 
training, publishers teaching platform training, etc. The study conducted by [7] found that in science-
related institutions the integration of digital technology through simulation software, data collection, 
analysis and synthesis, and case studies and assessments are utilised to enhance teaching and 
learning. In this instance, science and engineering students are afforded an opportunity to gain practical 
experience when they physically interact with apparatus or equipment to practise a learned theory. It is 
therefore imperative that all academics become mindful of the environment of teaching and learning in 
order to find ways of making practical what students learn from the theory. The institution, as a distance 
learning institution, is more suited for virtual teaching tools. It is therefore important that academics 
explore various laboratories available and suitable for their modules.  

According to [33], online teaching and learning include online assessments such as e-portfolios, online 
quizzes and online summative assessments [34]. Traditional academics are used to and comfortable 
with manual ways of teaching; hence the results in category TPACK3. It is also important to mention 
that the college has been on the journey of transitioning to fully online for some time. The COVID-19 
pandemic is currently placing pressure on the college to consider online summative assessments. 
However, most of the academics are still comfortable with teaching students using the old traditional 
way. The institution has invested in teaching and learning technologies, such as top-of-the-range virtual 
video conferencing equipment, which allow students in various regions around the continent to attend 
classes. These students can access videoed lessons in their own time and in the comfort of their own 
spaces. Academics are therefore encouraged to slowly venture into technological advances to better 
cater for digital age students. Academics are gradually adapting to online delivery based on teaching 
lessons, assignment submission and marking, as well as online examination.  

5 CONCLUSIONS 
It is important to reiterate that the current study focussed of four important areas of the TPACK 
framework in an ODeL environment. The most general finding about the college academics’ knowledge 
of technology, pedagogical and content integration is that they were mindful of the importance of 
technology in teaching and learning. However, most of them lacked the know-how since they did not 
have educational qualifications related to the online learning environment. It is worth mentioning that 
most of the college academics came from industry and traditional face-to-face institutions without any 
comprehension of how online distance learning operates.  

The findings of the study further indicate that the participants lacked interest in technology and 
considered it a waste of time. This is in line with the findings of [35]. Many of the college academics 
were more concerned about the time required to gain knowledge on available technologies and did not 
think of the students who were depending on them.  

Any world-class university should emphasise activities such as teaching and public service and provide 
accessibility to various communities [36]. However, in the college where this research was conducted, 
academics believed in choosing either research or teaching. The results of the study therefore indicate 
that academics at the college still do not value technology as a tool that can assist them in teaching 
better. Some of these academics still see technology as a time waster rather than a teaching and 
learning enhancing tool.  
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The TPACK framework remains an appropriate tool to assess technology integration in the teaching and 
learning environment. According to [32], TPACK proposes that for teaching to be effective in this digital 
age, technological knowledge is required. Without technology engagement, teaching opportunities fade 
away. [32] further point out that the use of the TPACK framework by educators assists in the awareness 
and the understanding of the teaching context. A lack of technological knowledge by academics can 
cause a digital divide when young incoming students possess high technological skills. 
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DESIGNING IMPERFECTION AS A DRIVER OF INNOVATION. 
GLOBAL CHALLENGES NURTURE AN INTERNATIONAL NETWORK 

IN THE POST-PANDEMIC ERA 

A. Rebaglio, C. Predonzan 
Politecnico di Milano (ITALY) 

Abstract 
Sustainable development is a crucial point for the research and the planning of innovative scenarios in 
the Design field. Sustainability not only in environmental or economic terms but also social, designing 
projects and practises that pursue the Sustainable Development Goals defined by the Union Nation for 
a better future. 

The paper aims to present the experience of a consolidated network of Design Schools, GIDE (Group 
for International Design Education), which was able to transform itself during the pandemic to provide 
an innovative, collaborative didactic experience to the students on sustainable issues and in particular 
the work carried out within the network on the theme of imperfection as a driver for innovation. 

The international collaboration networks have faced a delicate challenge during the year of the 
pandemic. Covid-19 has suddenly blocked not only business trips but also those moments of 
international exchange. Exchange moments thanks to several generations of students and researchers 
have been formed in the past. Among the established educational networks, particular importance 
acquires the ones dedicated to Design: the teaching of design is traditionally carried out using inductive 
methods, that is "experience-based”. Applied exercises that feed the students reflective knowledge and 
are based on the complementary of many different disciplines, belonging to design, humanistic or 
technologic areas. Like all the educational forms that belong to “know-how”, design had to explore 
innovative and experimental practices during the forced distance imposed by the pandemic. At the same 
time, the networks had to imagine different modes of collaborative working. 

In 2021 GIDE has managed to re-design first of all the interactions model but also re-thought the 
didactical offer. It was a double challenge: the first one, more accessible, was to find digital instruments 
for designing together but apart. The second challenge, more ambitious, was to inspire projects and 
reflections on current and frontier themes connected to sustainable and global issues, considering the 
pandemic situation that everyone is currently living in. The aim was to promote the exchange and the 
shared knowledge among students from different countries and Design Schools on the potential of 
designing imperfection into an imperfect world. 

From the broader theme “Learning from Nature”, more specific ones were identified. In particular, the 
paper focuses on the value of imperfection in the evolutionary and innovative process faced by 
Polytechnic of Milan and Ljubljana’s Faculty of Design’ students. From observing the role of 
“imperfection” in the biology field and evolution theories and exploring art, literature, design, the students 
developed ideas through creative exercise to design sustainable scenarios for the future. 

Keywords: Imperfection design; sustainable design; collaborative networks. 

1 INTRODUCTION  

1.1 Sustainability as a design issue  
Sustainable development is still a central topic in contemporary design, developing projects that could 
bring advantages for economic development, environmental sustainability and social inclusion terms. 
Sustainable development is, in fact, an inexhaustible source of challenges for research, design and 
innovation. Nowadays, the definition of sustainable design has an extensive meaning, including not only 
environmental issues (now considered essential) but also social, economic, ethical and now also health 
issues. The subject is complex and design has long since consolidated a systemic approach to tackling it. 

The environmental issue as a global problem began in the 1960s when the world observed the first 
consequences of sudden industrialisation. However, it was not until the 1970s that an awareness of the 
limits and problems undermining the environment became widespread. Over the years, the 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2359



 

 

environmental crisis intensified, spreading globally. National governments became more and more 
aware of the repercussions of the crisis on the future of the earth and began to enact the first 
environmental laws. An important step was taken in 1987 when the United Nations (UN) drew up the 
first study with indications regarding the future of humanity. Our Common Future, the report of the World 
Commission on Environment and Development defines for the first time sustainable development as a 
“development that meets the needs of the present without compromising the ability of future generations 
to meet their own needs” [1]. Furthermore, “sustainable development is a process of change in which 
the exploitation of resources, the direction of investments, the orientation of technological development; 
and institutional change are all in harmony and enhance both current and future potential to meet human 
needs and aspirations” [1]. Since the beginning of the XXI century, people's awareness and engagement 
in the production-consumption circuit have grown exponentially. Significant have been the adoption of 
common strategies between allied countries (European Sustainable Development Strategy, 2006) and 
specific policies for emerging and low-income contexts. The newest has been the sustainable 
development agenda presented by ONU in 2015. The agenda presents 17 goals, known as Sustainable 
Development Goals (SDGs), a set of targets to be achieved by 2030 and intended to be the endpoint 
for a better future for all. The scope of the 17 goals, their 169 targets and 232 indicators is a major 
challenge for all nations to improve in different areas such as poverty, education, green energy, 
sustainable communities and gender equality. The SDGs are not only common goals for the 
governments, but also for the single individuals who have a key role in achieving them.   

The approach to the crisis has therefore shifted from remedial policies to preventive interventions, 
concentrating efforts on finding solutions. The role of design has evolved at the same pace, designing 
increasingly innovative and systemic solutions and increasingly involving decision-makers 
(policymakers, entrepreneurs, etc.) and end-users in participatory and co-designed planning processes. 
In this sense, the active and public role of design is expressed in its promotion of wide-ranging cultural 
innovation, including the training of future designers on sustainability issues. Not only must future 
designers be taught the methods and tools for sustainable design, but "teaching how to imagine is 
particularly important when it comes to design for sustainability, given the radical nature of the change 
required. Future designers need to be given the skills to prefigure socio-technical innovations that are 
radically different (and more sustainable) than the existing ones"[2]. 

1.2 International collaboration in the pandemic era: the “perfect imperfection” 
challenge 

It is with these premises that the field of sustainability was chosen as the basis for design students to 
share a collaborative design experience in an international context. The reference context is of a 
consolidated group of university design schools established as GIDE, Group for International Design 
Education. "GIDE was formally established in 2003 and is a unique network of seven higher education 
art and design institutions which evolved from an earlier inter-cultural network established in the nineties. 
GIDE exists to enrich the intercultural experiences of students, educators and institutions by providing 
opportunities for collaboration, benchmarking and knowledge exchange" [3]. Nowadays, it is composed 
of several European design schools such as Politecnico di Milano, School of Design, Milan, Italy; 
Universidade da Madeira, Funchal, Portugal; University of Dundee, Duncan of Jordanstone College of 
Arts & Design, Dundee, Scotland; Faculty of Design, Associated member of University of Primorska, 
Ljubljana, Slovenia; SUPSI - Scuola Universitaria Professionale della Svizzera Italiana, DACD - 
Dipartimento Ambiente Costruzioni e Design, Mendrisio, Switzerland; Hochschule Magdeburg-Stendal 
(FH), Institut für Industrial Design, Magdeburg, Germany; Thomas More University College (KHM), 
Interior & Design department, Mechelen, Belgium.  

The international soul of the group is one of the key elements that contribute to the final results of the 
projects: it enhances the exchange of diverse approaches to project design, creative thinking and the 
interchange of different disciplinary cultures, in a way that makes this work an interesting opportunity to 
question the role of art and design in the development of new scenarios of contemporary living, working 
and existing. The projects are also the result of a multi-disciplinary exchange, thanks to the students' 
various curricula and the complexity of contemporary design issues and challenges addressed by the 
collaboration of interior design, industrial & interaction design, art and design practice, visual 
communication and services.  

“The GIDE activities are developed in an academic semester as part of a rolling programme, as follows: 
staff coordination meetings, a common global issue to be investigated by teaching staff and students, 
an annual intensive workshop that involves teaching staff and students together (almost 150 people) in 
one of the partner schools, evaluation and dissemination of the GIDE network and outcomes" [4]. During 
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the workshop, students can test themself by developing a project based on a specific given theme. 
Furthermore, they have the possibility to work side by side with different professional figures, working 
closely with PhD, foreign professors, active research groups, live clients and community groups. “The 
GIDE experience provides a foundation in which students can build future professional relationships. 
The workshop week, in particular, allows interdisciplinary groups new opportunities to experience some 
of the dynamics and challenges of team-projects, discover new ways of generating ideas, negotiate 
roles and responsibilities, and discover collective ways of communicating design solutions to clients and 
practitioners using low-fidelity materials to convey hi-fidelity thinking” [5]. 

The main object of the paper is to present the experience of a portion of the international workshop 
organized by GIDE in 2021, the one involving the two Schools from Milan and Ljubljana. The GIDE's 
general theme was “Learning from Nature”, which was born from the concept that humanity has in its 
DNA 130.000 years in which homo sapiens lived learning from nature and being part of it. We don’t 
know if we’re still “learning”. However, we will still have a possibility to save the planet if young 
generations keep in mind that learning from mother nature is wise. The group of the two schools 
mentioned above worked on a theme derived from biological disciplines, namely the "perfect 
imperfection" [6] of nature. The aim was to question the ability of design to fit into the evolution of the 
world in synergy with its imperfection, generating concepts and sustainable innovation from the study 
and observation of natural biological processes. Piebani (2019) quotes that the error in evolution is 
generative, it is the lifeblood of change. From duplication to duplication, the DNA is transmitted faithfully, 
but not without random copying errors. Duplication is always imperfect: minimal variations, deviations, 
recombinations. DNA possesses this crucial ambivalence: it is stable, otherwise, there would be no 
transmission of genetic information, and at the same time variable, otherwise there would be no 
evolution. Perfection is not nature's goal because nature focuses on evolution. Therefore, natural 
experiments and adapts according to results. The design process, based on learning by trial and error, 
is also constantly evolving. Therefore, the starting point for reflections on the sustainability of design 
was how to accept error, imperfection and randomness in contemporary design, also in response to the 
great challenges we are facing. 

The broader context of GIDE has managed to re-design first of all the interactions model but also re-
think the didactical offer in a time where the international collaboration networks have faced a delicate 
challenge. Covid-19 has not only imposed distance learning in contexts that are not always adequate 
and in forms that are not always appropriate to the needs of users but has also suddenly blocked those 
moments of international exchange such as Erasmus exchanges, internships abroad, and the possibility 
of generally following a period of study at another university. Significant moments for the personal and 
educational growth of students and researchers.  

Faced with the situation generated by the pandemic, the objectives of international collaboration work 
have been re-defined, focusing on three different levels. The first level of objectives concerns the 
teaching content. Although design schools are accustomed to dealing with topical issues and exploring 
future scenarios, an international workshop after a year of pandemics seemed to be a not-to-be-missed 
opportunity to experiment with a profoundly challenging topic that drew on complex, multi-disciplinary 
knowledge. The students of the first years of university between 2020 and 2021 are young adults who 
are - despite themselves - protagonists of an increasingly serious environmental crisis. More countries 
and communities are recognising the need to bolster efforts to achieve the Sustainable Development 
Goals (SDGs) in light of the toll the COVID-19 pandemic has taken on people around the world [7]. The 
main challenge, quite ambitious, was to inspire projects and reflections on cutting edge topics connected 
to sustainable and global issues, considering the pandemic situation that everyone is currently living in. 
From this point, the specific aim was to provocatively promote the exchange of knowledge on the 
theoretical concept coming from biologists of "perfect imperfection" and to share ideas and design 
proposals for an imperfect world. The second level of objectives concerns imaging a new interaction 
and collaborative model for the students during the workshop. The challenge was to find a digital 
environment and related tools for designing together but apart, starting from the definition of innovative 
interaction modes in the different phases of design thinking among students and between students and 
professors. Furthermore, it was innovated also how the design outputs were displayed so that they could 
be immediately reached by the students and disseminated. The last level of objectives was the necessity 
to identify new criteria for evaluating and verifying the workshop experience. The confrontation was 
essential not only to assess the effectiveness of the experiments undertaken. Also, to make them 
become a permanent common heritage and not a purely extemporary experience, to transform the 
methods of international collaboration between design schools. 
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2 METHODOLOGY  
Much has been experimented and written about the role of technologies in supporting frameworks for 
online collaborative learning [8], and in general in promoting active online learning [8] also in the context 
of university education. In the field of higher education in design disciplines, didactics and practice have 
always been based on the experience of collaborative spaces, starting from the consolidated tradition 
coming first from art workshops and then from Bauhaus laboratories. The teaching of design, based on 
an inductive and abductive approach [9], has always favoured a collaborative environment, through the 
organisation of "project-based learning" and transversal collaboration between students and teachers, 
in common reflective practice [10]. In this sense, we can argue that the acceleration towards the use of 
online platforms, also for collaborative teaching, due to the forced lockdowns of the pandemic, has found 
already fertile soil in the field of design. However, the relationship between collaborative processes and 
digital environments, as far as artefact design is concerned, has necessitated the implementation of 
tools aimed, not so much at the product/environment/service design phases, but at the divergent steps 
of creative thinking, problem setting and collective brainstorming. If these phases take place in an 
international context, among students who do not know each other and do not communicate with their 
mother tongue, it will be necessary to adopt strategies to build a didactic set that supports all the phases 
of the work and the participants in their mutual interaction. The methodology adopted was divided into 
three phases: 

- Phase 1 - Set-up of data and Collaborative Environment (knowledge collecting and digital 
collaborative tools). 

- Phase 2 - Experimentation and Design session (workshop). 
- Phase 3 - Communication and Assessment. 

2.1 Phase 1 - Set-up of data and Collaborative Environment (knowledge 
collecting and digital collaborative tools)  

Phase 1 laid the foundations for the activity by gathering theoretical knowledge and case histories on 
the "imperfection" theme. Phase 1 involved three activities: 

1 A literature review and collection of case studies - This was developed by teachers and tutors 
through desk research and iconographic research, looking at the most recent bibliography and 
exploring an open, multidisciplinary platform. The aim was to put together information packages 
to enable workshop participants to carry out conscious creative thinking in the limited time 
available. 

2 Remote collaborative environment - "Technology has enabled communication from anywhere 
which has made geographical distance irrelevant" [11]. To overcome the geographical distance 
between the six design schools, it was decided to use different digital platforms to facilitate remote 
collaborative work. The aim was not only to create an interactive environment that facilitated and 
encouraged the active exchange of ideas between participants. However, to create an informal 
environment where people could get to know each other during breaks from work, as in a face-
to-face workshop. 

3 Remote collaboration tools - The next step was to identify a package of tools to enable effective 
creative exchange at a distance, as "teaching and learning online is complex and requires 
different ways of working" [11]. In addition, it was intended to experiment online with established 
practices in the field of design thinking to facilitate interaction between team members. 

 
Figure 1. Remote collaboration environment. 
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2.2 Experimentation and Design session (Workshop) 
Phase 2 was in charge of the practical experience of concept design during a 3-days workshop. Phase 
2 included two activities: 

1 A theoretical framework was offered to the workshop participants - The first activity during the 
workshop was a series of talks and short lectures introducing the project topic. The first day was 
dedicated to "Frame the objectives and brainstorming". Images, videos, supporting texts were 
immediately shared on the identified repository, available to all students. 

2 Concept generation - From the second half of the first day to the second day, multiple alternating 
activities of teamwork and reviews with tutors were set up, using the tools identified in the previous 
phase and according to the well-known "How Might We" process.  During the creative sessions, 
students were asked to develop a wide range of design ideas and concepts: from products 
(physical or digital e.g. apps) to services, space/place (e.g. an installation in urban context or 
interior), a communications strategy (a "call to action", a performance, flash mob, etc.), an ideal 
city or living environment ("utopia"), and so forth. 

2.3 Communication and Assessment 
Phase 3 was dedicated to the communication of the final results of the workshop. There were two main 
activities: 

1 Project presentation design - All the students were instructed to elaborate a coordinated 
communication of the results, using homogeneous graphic formats that would allow publication 
on social networks. 

2 Feedback session - Was organised a meeting between the various teams immediately after the 
end of the activity to collect the first and spontaneous reactions of the participants. In addition, a 
questionnaire was prepared for the subsequent collection of individual feedback. 

3 RESULTS 
The results and impacts obtained can be read on several fronts. On the one hand, we can say that, in 
the short term, the results obtained were the workshop outcomes, namely the concepts elaborated 
during the 3-days of collaborative work between students. On the other hand, we can recognise medium-
term educational results: the students learned useful skills beyond the duration of the experience. 
Finally, following the feedback collected after the end of the activity. We can say that the whole system 
has learned new skills: the individual tutors, but also the universities, that have learned to design 
together training experiences for creatives, although far apart. 

3.1 Workshop outcomes 
The GIDE workshop was attended by 80 students and 14 tutors, and guests. After a short introduction 
about the workshop and the notion of "Learning from Nature" by three guest speakers, the first step was 
to divide the participants into groups to focus the students' work on facets of the overall theme. The 
dissertation of 'Learning from Nature' in different groups and themes allowed the creation of 12 projects, 
showing a wide spectrum of innovative ideas. In particular students from the Design Faculty of the 
Politecnico di Milano and Ljubljana (14 in total) focused on the theme of "perfect imperfection" in natural 
evolution. From the observation of the role of "imperfection" in the field of biology and theories of 
evolution and the exploration of art, literature, design, they developed some to design sustainable 
scenarios for the future. The 14 students divided into two groups were first requested to brainstorm on 
the sub-theme "perfect imperfection" together, giving their definition of imperfection. In addition, the 
students were asked to frame their project objective through the use of a toolkit before starting concept 
generation and project definition. The results were projects that brought the beauty, sometimes 
decadent, of natural imperfection into the cosmos of space design.  

One of the projects is part of the research and design strand around the enhancement of "ruins". Far 
from the sublime and painful charm that moved romantic observers, the ruins of contemporary 
architecture are a pretext for experimenting with sustainable and innovative design approaches [12]. It 
is a question of adopting light and often reversible approaches, capable of favoring the change of use 
of buildings to enhance a new use, without betraying or hiding its original identity. On the other hand, 
the project itself can learn to work on "imperfect ruins”, as taught, for example, by the Japanese art of 
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Kintsugi or the art of Navajo rug weavers. The first one is an ancient repairing technique of broken 
pottery by mending the areas of breakage with lacquer dusted or mixed with powdered gold, silver, or 
platinum. In the second one, the rug presents small intentional imperfections along the borders in the 
shape of a line called "spirit line" or "spirit pathway". 

Greenovate - The project’s concept is the beauty of time passing. As things age, they change and adapt 
to the environment around them. Nature leaves its marks, little imperfections that become part of them 
and make them unique. The students say: “With this project, we want to show that broken things aren’t 
to be thrown and cast away. We want to give the demolished houses a new purpose, connect them with 
nature that in turn gives us a space to be creative - a playground where we can experiment with ideas 
and materials, bring people a space to hang out and be creative. Greenovate prides itself on embracing 
imperfections. Like nature replenishing itself, we wish to follow its steps and bring new life into what is 
now abandoned ruins”. Intending to tell “imperfect places”, the group proposed the renovation of an 
abandoned village, turning it into a public park, where ruins and nature become the focal point. "Let’s 
embrace the imperfections of ageing - they are a feature, don’t try to hide them”. 

 
Figure 2. Greenovate. 

The other concept explores the possibility for design to underline and promote signs of hope and 
sustainability [13] in an adverse context. Defending the values of multiplicity and diversity against the 
mainstream of standardization and, through acceptance of the imperfection existing in the things of the 
world. Such as the various approaches of rough design, which find value in the folds and roughness of 
surfaces and handcrafted objects, or in the design of the "unfinished", which leaves an object/work open 
to the thoughts of those who will use it, or as, in the digital world, in glitch art, that is the practice of using 
digital or analogue errors for aesthetic purposes. 

Re-merge - The project revolves around the dualism of perfection - imperfection in nature. Imperfection 
as a condition, the struggle and the hardship of living an enclosed life, isolated and often caged in 
concrete. Perfection as the idea that beauty can only last when nature is green and blooming. The 
students say: “We try to overcome that way of thinking by incrementing not only fresh, living plants but 
also dried flowers, showing the greatness in the living cycle of nature, with the decaying and withering 
as well”. The group designed a sustainable workplace considering the pandemic, a positive space 
inspired by nature in which isolation can become comforting. People can “find their place” to work safely 
and comfortably spread around the city near their home. 

 
Figure 3. Re-merge. 

The result is a digital exhibition on GIDE's Instagram profile (@gidegroup), where the students, through 
pictures and videos, tell the internet public about their projects. 
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Figure 4. Workshop digital exhibition. 

3.2 Educational results  
In the educational field, the results were interesting, although the experience was concentrated in a 
short time. These emerged both from the immediate feedback in the post-event evaluation sessions and 
the results of the questionnaires completed afterwards. All students strongly appreciated the experience 
and felt comfortable working in a new, international, and online environment. Some difficulties emerged 
from those who were not very familiar with the English language, but the students were encouraged to 
improve this skill. 

As for the skills learned, the experience brought the students some hard skills as a legacy, which can be 
useful for future studies and professions. First, future designers have inherited from the workshop some 
"methods" of design thinking and creative thinking that easily can be adapted to a variety of situations. In 
addition, the students learned the logic behind the complex system of platforms used for the formal and 
informal exchange of ideas, the collection of information, and the communication of projects. 

Another relevant component regards the soft skills learnt. They are not very different from those learnt 
in "face-to-face" situations and this showed us that the design of the activity achieved its objectives, 
allowing for a rich and fruitful remote collaborative experience. The students learned to manage 
teamwork situations between people who did not know each other, who did not speak their mother 
tongue, with whom they could not establish the spontaneous dynamics that interaction between young 
people presupposes. They also learnt to manage the stress of collaborative work generated by the short 
time available to achieve a result. 

3.3 University - work network  
From the point of view of the universities that took part in the organisation, the results of the activities 
were very satisfactory.  Both with the learning of the participating students, but also because they were 
an opportunity for growth for the operators (teachers, tutors, PhDs) who took care of the preparation. 
The universities collaborating in the network maintained their relations at a distance, both in the work 
meetings and in the teaching activities. The latter, in particular, was the subject of great innovation, both 
in terms of the tools adopted, which experimented with a creative design on shared platforms, and in 
terms of the contents addressed, which investigated very contemporary issues raised by the crisis itself. 

4 CONCLUSIONS 
As mentioned in the introduction, Covid-19 has been a harbinger of serious impediments to international 
transfer and exchange. A network such as GIDE's, based on the organisation of collaborative teaching 
activities between students from different countries, initially found itself in great difficulty in imagining 
new management models. In the end, we can say that the crisis made it possible to start an experiment 
that certainly did not end with this experience but will enrich the possibilities of future work. The great 
work done in preparing, conducting, and collecting the results of the workshop made it possible to 
achieve the objectives set, even in an unexpectedly positive way. The high level of satisfaction among 
the participating students surprised even the proposing teachers. The work carried out during this 
experience, together with the daily work that design universities have carried out to convert their 
teaching online, poses reflections on the future of international collaborations and opens the possibility 
of imagining new scenarios for collaborative design opportunities at a distance, short but of value.  

“Forget your perfect offering / There is a crack, a crack in everything / That's how the light gets in” (L. Cohen). 
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TRANSFORMING HORIZONTAL TIES WITHIN ON-LINE/ OFF-LINE 
MIXED UNIVERSITY CLASSES 

K. Olkhovikov, S. Olkhovikova 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
Late academic year university education was globally marked by sometimes unpredictable combinations 
of on-line and off-line. Initially, students and teachers were mostly suspicious about the efficiency of on-
line inclusions into education. However, in the unfolding situations, qualitative change of evaluations 
and attitudes towards differing form of classes had been marked. Selective survey of teachers and 
students in Yekaterinburg universities demonstrates some variations in favour of on-line experiences. 
Firstly, most students find the on-line form perfect for ‘second’, or another education, which sounds good 
in times of labour market fluctuations, especially due to administrative pandemic limitations. That sounds 
like a good common sense, also shared by teachers’ judgements. Secondly, a good portion of master 
students find it appropriate to cook some version of career tactics that should not be firmly linked to the 
specialization received in the diploma curricula, as the situation of uncertainty gives some time and 
space for facultative initiatives and manners of solving the educational problems. Thirdly, all participants 
of university classes interact differently today as the core of activities do not coincide with formal mission 
of classes in their traditional off-line version. Fourthly, and last, not least, the mixture of on-line and off-
line classes creates new psychological trends in international programs, where students discover 
opportunities to change their location within the timing of academic year. The results were achieved 
through a series of semi-formal interviews with teachers and students of different programs in 
Yekaterinburg universities, including Ural Federal University, Russian Pedagogical Vocational 
University, and Ural State Agrarian University. 2/3 of respondents represented Master programs, and 
1/3 were engaged in Bachelor programs. The participants of international programs demonstrated more 
enthusiasm during the conversations. We come to conclusion that on-line/off-line mixed university 
classes create new opportunity of achieving qualitatively innovative mental skills that open new 
vocational options and sub-vocational social skills of the information age. 

Keywords: on-line / off-line mixed university classes, mental skills, social skills. 

1 INTRODUCTION  
When the general flow of social life, including interactions, moves to somewhat ‘mixed’ platforms where 
traditional co-presence is widely replaced by, or amended with online communication, people come 
through several unavoidable stages of rejection / acceptance to spontaneous cooking of variative 
mixture of both aspects of social contacting. There is growing number of researchers evaluating the pros 
and cons of online learning. Definitely, “The altered learning environments created by web-based 
technologies, not only eliminate barriers of time, space and arguably learning styles, providing increased 
access to higher education, they challenge our traditional notions of teaching and learning, and indeed 
higher education itself” [1; p. 55]. However, all basic premises of educational communication lie within 
the activities structures that form student groups since legendary ancient times. Three basic axes form 
the semantic space of individual preferences realized in their learning experiences. Namely, (1) 
cognitive, (2) communicative, (3) pragmatic; and what is intriguing her is the interference of these 
apparently differing premises in their essential unfolding in personal strategic goals and intermediate 
experiences. True purity of human attitudes is not mechanical, rather biological, and bringing special 
chemistry to unprecedented situations of current education. Phenomenologically, personal choices of 
comfort, wealth, acceptance, recognition, and spiritual self-realization all arrive as consequences of the 
three above-mentioned essential attitudes, when chemistry works in the context of situational 
developments. The pyramid of stimuli could be exhaustively supported at every semantic layer of latter 
motives by any single essential premise, still not representing pure quality of that attitude, but mostly 
being linked to the reigning elements of environment.  
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2 METHODOLOGY 
Interviewing students and teachers of the international programs in Yekaterinburg universities that 
underwent transformation of classes from traditional offline to total online and to a mixture of both was 
realized through mostly informal horizontal social ties between colleagues, and we had no alternatives 
to concentrating on qualitative data and its critical analysis. We look for the context of social skills 
engaged in new challenging situations of university education, and the ways of coping them by our 
colleagues. In fact, we relied on ‘cooperative skills’ [2], intuitively shared by our respondents. 
Respondents were expected to speak openly about their cognitive, communicative, and pragmatic 
experiences in the context of individual impressions and personal overall satisfaction. Semi-formal 
construction of questionnaire allowed us to evade repetitive procrastination in flow of the conversation, 
when respondents expressed their attitudes somewhat in advance, sharing the understanding of current 
teaching situation contexts. 

3 RESULTS 
The sampling reflected current global situation in the mirror of deep Russia’s university international 
programs. We observe growing number of Russian English-learning students, mostly girls who are 
enthusiastic in trying mixed international groups, while the international students selection goes more or 
less diversified, as formerly bigger communities of Latin American, Chinese, and Indian students are 
declining due to alternative options, or stricter pandemic challenges (Latin students have fresher options 
outside Russia, still Asians, being traditionally enthusiastic about our country, mostly fall under 
administrative regulations restricting travelling abroad). Nevertheless, we have firmly motivated young 
people from Africa, Muslim countries, and Afghanistan, mostly coming to Russia by individual 
trajectories. Teachers’ experiences are helpful in correcting basic historic and cultural typology of 
youngsters from the represented regions, while the students are quite variative about accommodating 
to modern Russia educational specifics, showing selective solidarity with Russian student community. 
“When reference is made to 'typical' cases, the term should always be understood, unless otherwise 
stated, as meaning ideal types, which may in turn be rational or irrational … but in any case, are always 
constructed with a view to adequacy on the level of meaning” [3]. Following the methodological legacy 
of interpretative sociology of Max Weber, we can start with correcting description of historic cultural 
types and move on to analysing actual, as well as imminent changes in learning and communicative 
attitudes, selectively touching dominant forms of students’ motivation in existing international programs. 

3.1 Cultural stereotypes 
People from Asia and Africa still share some retrospective and deep-rooted imagery left behind the 
Soviet Union, while keeping up common-sense skills nurtured by survival in informational civilization. 
Traditionally, the brightest romantic post-soviet imagination is brought by Indians, while the sharpest 
pragmatic perception arrives from China; nevertheless, Indians are closer to actual Russian skepticism 
in ideology, which is critically unaccepted by majority of Chinese students. However, nowadays these 
international students’ opinions exist mostly in the background of individual attitudes and experiences 
brought to Russia from other cultures and regions. Cultural types are extremely helpful in softening the 
rigor of teaching hardships at least partially, as “Teaching differs from other forms of social learning as 
it involves active participation on the part of the instructor” [4; p. 16]. Students bring their life-worlds, and 
even in case of distant learning. 

(1) African students are usually open in leisure activities communication, demonstrating musical, or 
athletic talents, they do not cling to their compatriots’ groups unlike people from China. That supports 
their reputation as students with individuality. (2) Students with Muslim background are better from a 
disciplinary point of view, supporting the collaboration in classes and during study in general. However, 
they fall in traps of misunderstanding, mostly in unpredictable ways. Russian university system relies on 
research work that goes in parallel with tasks and problems solved in classes, or within disciplines of 
curricula; that could play a demotivating role for students with execution skills, as they are not expecting 
to face autonomous challenges. (3) Afghan students present a unique community with even more 
various identities within (meaning the skills identity, not anything else). There are some paradoxical 
similarities with Russian students when they are enthusiastic to incorporate their hobbies and somewhat 
‘external’ skills (coming from life experience or reflecting their social career) to class activities and to 
cooking research content. Still, Afghans are differing   from any other communities in the environment, 
including the student learning and research activities. (4) And last, not least the growing number of 
Russian students in the English-language programs represent some very special cluster of cases. The 
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strikingly differing starting point is obvious and simple, the language. Some looking for upgrade, some 
expecting the bonuses for elsewhere non-demanded skills. Choosing a linguistic alternative within one’s 
professional choice has two ends at least. Primarily, Russian students getting communicative 
experiences they could not get otherwise at home, and some missing their chances due to lack of 
linguistic competence. Consequently, young enthusiasts acquire new and unexpected functions that 
differ from widely spreading volunteering in communicating with international students. Nevertheless, 
most Russian students in English-language programs are looking for better job opportunities at home. 

Moreover, the teaching community is internally split on the matter of including Russian students to 
international groups; few and optimistic enthusiast (minority of Russian professors with fluent or descent 
English) are just tolerated by sceptics with bureaucratic background who occupy the administrative 
positions of experts. The organizational perspective of mixed groups in international programs of 
Russian universities looks vague. Still, the teaching community is growing with enthusiasts who support 
the flow of academic years for mixed groups as they are. 

3.2 Pedagogics of on-line / off-line mixture 
Covid restrictions era was incarnated by flow of traditional classes to Zoom, Google Meet, and Microsoft 
Teams in most Russian universities. Administrative decision-making managed the overall situation with 
teaching formats, making a little bit harder teachers’ pursuit of constructive approach to online survival 
in the web. Most teachers were forced to acknowledge the new limitations to pedagogical common 
sense, which is impossible to leave for good [5]. Constructing new frames from previous elements is 
always hard and unpredictable, yet off-line human nature could be further developed on-line. The 
pandemic restrictions with switching from off-line to on-line were met with silent consent, but the 
softening of administrative situation that led to the appearance and practice of ‘mixed’ learning inspired 
a sharp division of teachers’ opinions. Teachers in home programs wholeheartedly dislike the ‘mixed’ 
format when lectures are organized on some internet platforms and seminars and discussions are still 
surviving offline. However, some international programs are doomed to go purely online, there are cases 
that are in the focus of our study that experience the luxury of on-line / off-line mixture, but with strongly 
split expectations and evaluations from students and, mostly teachers. Polarization looks quite contrast, 
with absolutely confusion range of attitudes between ‘pure’ types represented by ‘enthusiasts’ and 
‘rejectionists. Brighter sophistications mark the general tendency of distant education as permanently 
disputed arrear constructed of contestable notions. “With the development of online education over time, 
its definition has been evolved” [6]. 

Here we share some exemplary quotes from interviews in Ural Federal University. Key qualitative 
attitudes could be identified like (1) pure enthusiasm when “we have roots and a link to cloud”, who are 
in absolute minority, but they run some successful programs in the university, (2) moderate optimism 
about “getting new data opportunities” when all depends on students’ motivation, who are underpinning 
the migration of off-line programs to on-line, or to mixed status of realization, and it is highly important 
from administrative point of view (the support of innovative educational formats), (3) inertial skepticism 
about any distant learning, when all pluses and minuses are interpreted in terms of teachers’ 
participation as “the only source to motivate students”, in fact, the lack of enthusiasm is being 
compensated in real-life participation of such teachers and managers in various educational formats 
used in the university international programs, those teachers still represent a majority in Ural Federal 
University. 

Concerning other universities in Yekaterinburg, it is worth quoting some of experts’ interviews in agrarian 
university. It is worth mentioning that agrarian university, which numbers about 3,500 students with 
stable inclusion of 650 international students [7], and the educational technology is firmly based on 
adapting foreign students within one-year courses of preparatory study with obligatory testing in Russian 
language, passing with language certificate. That essentially touches pedagogical dispositions that are 
grown on traditional techniques of individual inclusion for every ‘special’ student. Thus, it leads to 
undervaluation of any distant forms that seem to diminish the individualization opportunities for teaching. 
Mixed format arrives as lesser evil for most teachers in agrarian university. Some ‘moderate enthusiasts’ 
from agrarian teaching community are close to typical Asian wisdom accepting new difficulties as a 
probable remedy, sharing an intuitive solidarity with researchers from India, who succinctly draw avital 
conclusion: “At present, we would like to conclude by saying that online learning is an excellent option 
in education, particularly when there are hindrances to traditional learning situations” [8]. That last 
example also demonstrates another qualitative dependance, when ‘practical’ education with essential 
portion of grass-root activities like agrarian, or engineering produce a good start for internalization in 
traditional format, while education ‘nurturing’ social technologies, including economics, management, or 
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public administration led to teaching expectations linked to on-line ways of communication within 
classes. That does not prove any link between successful inclusion as a prevention from plunging into 
on-line ways of communication in university programs. Nevertheless, different axes of mixing 
(communities and means of communication) have a strong mutual functional influence. 

A very special case of Russian State Vocational Pedagogical University, situated in Yekaterinburg 
shows another correlation for mixing communities and formats of learning. Namely, ‘multi-
professionalism’ propagated as “education for life’ [9]. Meanwhile, the overall picture of accepting / 
tolerating newly introduced distant formats follows the rails of absolute off-line supremacy when informal 
contexts of present are believed to be helpful in challenging the unpredictable perspectives for graduates 
in labor market. 

4 CONCLUSIONS 
Wholeheartedly sharing Douglas Adams maxim about technology, namely, “Technology is a word that 
describes something that doesn't work yet” [10], we cannot proliferate it with ease to social technologies, 
as objectification appears incomparable with anthropologically based know-how. When we touch widely 
disputable ground of social efficiency, we start at the points achieved by civilizational instrumentality as 
it is, and the problematics of tuning humans to machines is a quite opposite aspect; definitely, we look 
for machinery to help people. Education traditionally grew on specifying teachers’ – students’ interaction, 
with social engineering skills on the teaching side, the mechanic balance was ruined by social and 
technological changes, with decisive point of informational tools arrival. Modern experiences motivate 
all participants of university education, sometimes negatively, and the individualization pattern, coming 
from the history of education plays new tunes in teaching motivation. Putting the idea induced by our 
qualitative research in succinct points, we have: 

• Professors from deep Russia enthusiastically joining international programs at home universities, 
just to keep up their linguistic skills and appropriating some new communicative space in classes. 
These people usually share high enthusiasm in mixed forms of learning for students. 

• Solid teaching professionals, coping with language competences to ameliorate, who support a 
strong believe in off-line communication. 

• Educational innovators from all fields and scenarios of vocational developments in social 
environment, who believe in pragmatic face-to-face social interaction still unattainable even by 
most advanced on-line communication technologies. 

• Educational administrators, who are supporting every machinery in educational management, 
which is not always helpful in trying the innovative formats, as personally they share traditionalist, 
if not retrograde look at the formats of university education. 

Every typology is not complete in the mirror of versatile practical cases. Nevertheless, we find counters 
that help us to describe perspective flows of educational social technologies based on new opportunities 
for individual human qualities, not only on devices’ perfection. 
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PROJECT WORK AS AN EFFECTIVE FORM OF PROFESSIONAL AND
LINGUISTIC COMPETENCE FORMATION

O. Satkovskaia

MGIMO University Russia (RUSSIAN FEDERATION)

Abstract

The project is a regular form of the lessons, which certainly evokes a response from students.
Sometimes project weeks are organized and then students from several groups become participants at
once. Interest in project work as a form of organizing foreign language classes arose many years ago,
and many teachers, experimenting in their lessons, have made and are making valuable comments,
share their experience. 
To formulate an adequate goal, three questions should be asked:
1) What should be achieved at the end of the project and who might be interested in this product?
(Product? Addressees?)
2) What is the scope of the project / activity? (Group / modular project?)
3) What is the time frame? (one-lesson / one-day / semester project?)

Various models can be used in design work:
-linear (used after studying a certain material, training skills and developing skills and this model offers
the opportunity to create some kind of product in the course of collaboration and present it, for example,
an interview conversation, which is preceded by writing a job application, an autobiography, telephone
conversations, study of forms of etiquette, intercultural differences;
- integrative (the need for special knowledge, methods, exercises, applications is determined during the
project, and the corresponding modules are mastered during the implementation of the project);
similarity to the inductive way of learning (participants themselves discover their gaps and find solutions),
for example, the very interview is the goal of the project, and the participants in the process of work,
faced with problems, determine strategies and tactics, mastering the necessary material.

The SMART formula is recommended as a guideline for project work [Florian Nohl 2006]
Specific, well-articulated goals are an important foundation in the course of a project, as they provide
direction. The project must comply with the formula:
S-pezifisch - clear and specific for all participants,
M-essbar - measurable progress,
A-usführbar is realistic and therefore achievable,
R-elevant - interesting for all participants,
T-erminiert - Limited in time.

Using the example of one project lesson, specifically, this project lesson was organized in a group
studying German in a professional field, which I presented and became a finalist of the competition
organized as part of a conference in Kaliningrad (Russia), all phases of organizing a project lesson are
described, from the initiative to stage of reflection. The role of the teacher is analyzed and all the rules
are formulated according to which the work should be built in order for all the goals to be achieved. This
technique implies a significantly larger number of goals, including social, linguistic, professional, special,
interdisciplinary.
A great benefit for students lies in the experience when they, sometimes with very fragmentary
knowledge of the language, with difficulties no longer depend on the teacher, but can solve the problems
they themselves have set. What is valuable is that they understand that they can have their own ideas
and implement them using a foreign language.
Through project learning, in addition to professional competence, the social skills of the learners are
increasingly developed. Comprehensive training and forms of work, product orientation in project work
contribute to the acquisition of competencies such as teamwork, problem solving, complex thinking,
creativity, etc.

Keywords: Project work, linear model, integrative form, social and professional skills, interdisciplinary.
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Abstract 
The article deals with the rapidly growing role of information technologies (IT) in teaching English as a 
second language (ESL) and education in general. The results and foreseeable prospects of 
computerization in education are analysed with respect to the changing demands of the learners and 
the uncertain situation due to the outbreak of COVID-19. So far, the use of IT in education has provided 
the opportunity to integrate local educational programs into the international educational environment 
and significantly influenced the tools and demands of efficient teaching. Teaching English as a second 
language is no exception. Language teaching requires a practical approach and therefore calls for a 
variety of vivid, engaging, easily customized tools that would satisfy the core methodological principles 
underlying the process of successful language acquisition. The article discusses the Internet resources 
that proved especially valuable in teaching English as a second language at the university and shares 
some practical insights into the effective ways of using those. 
Keywords: IT, ESL, education, distance learning, Internet resources. 

1 INTRODUCTION  
One of the distinctive trends of recent years has been a considerable boost in information technology 
(IT) which is penetrating all spheres of human activity and creating a global information space. In 
education, IT is no longer seen as a supplementary tool, but has become an integral part of learning 
and teaching processes. 

2 IT IN GLOBAL EDUCATION  
Fusion in fields of science and innovation in technology result in knowledge and skills becoming obsolete 
as rapidly as never before. One of the most important objectives of contemporary education is to teach 
how to navigate in the world of active interaction and hourly changes. Therefore, the information society 
imposes new requirements on the education system at all its stages, making it prioritise the ability to 
cope with the flow of information, personal development and graduates’ competitiveness in the labour 
market. Informatisation seems to intensify all levels of educational process, thus leading to the following 
outcomes: 

• education has become more available, since time and place are starting to play a less significant 
role; 

• education has become personalised and even customised, which seems to encourage students’ 
motivation; 

• new forms of education emerge, meeting the students’ demands and objectives; 
• lifelong education has become a common requirement in the majority of activity spheres; 

• increased value of interactivity seems to contribute much to the educational methodology; 
• unlimited data storage, conversion and transition capacities seem to contribute to simpler and 

more efficient organisation of the educational process; 
• a unified information and educational environment emerge based on the active application of 

computer networks at global, corporate, and local levels;  

• interdisciplinary relations and various types of educational activities (teaching, learning, research 
etc.) have become integrated; 
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• multimedia technologies and computer graphics contribute to students’ aesthetic refinement;  
• searching for information has become quick and available, which leads to the increased volume 

of knowledge that needs to be processed in limited time; 

• computer skills have become a common requirement as part of communicative competence for 
effective education and research.  

Electronic learning tools seem to increase students' cognitive activity and contribute to a higher quality 
of the collective and individual learning, allowing to solve a variety of educational and methodical 
problems in teaching and studying a foreign language. Those tools are informative, vivid, dynamic, thus 
increasing the students’ motivation and making the learning process more intense and personality-
oriented. The rapid informatisation in education opens up prospects for blended and distance learning, 
posing challenges of a new generation for the teachers, whose function in the learning process is now 
not at all as dominant as it used to be for ages.  

3 IT IN DISTANCE LANGUAGE LEARNING 
For a foreign language teacher, Internet resources provide both unlimited authentic content and 
materials that can be combined and adapted to specific educational needs. Contemporary teachers are 
no longer restrained by the manuals at their hands and have the opportunity to creatively supplement 
and reinterpret the official language course program, using ready-made solutions and designing 
multimedia tasks and worksheets. University instructors have been effectively using online resources 
for in-class activities and home assignments for a long time, however, many of them encountered great 
challenges while switching to distance learning due to the outbreak of COVID-19. The language 
programs of most Russian universities appeared to have neither tools nor readiness for a painless 
transition to online classes, which greatly affected the scope and the results of the Spring semester in 
2020. The first steps in distance education were often chaotic, with many instructors lacking computer 
skills for conducting online seminars or recording lectures; even reaching the students via email or other 
means of communication could be problematic. In the course of time, many instructors managed to start 
webinars with varying degrees of success, often experiencing faulty internet connection, background 
noises and the deficiency of methodological tools for the new kind of classes. It would be an 
exaggeration to state that all classes were a failure, since many lecturers managed to find elegant 
solutions, creating YouTube streams, recording podcasts, uploading PowerPoint presentations for their 
students etc. However, for those instructors who needed to hold seminars, the task was more 
challenging. At that point, it became especially clear that the effectiveness of a seminar may not at all 
depend on the fact that the participants are present in the same room, but depends greatly on the 
instructor’s ability to grab students’ attention, encourage motivation and active participation, factors that 
needed to be transferred to online learning. The authors were running online ESL seminars with the 
undergraduates at Moscow Institute of Physics and Technology (MIPT) for seven months and arrived at 
a set of strategies that they found useful during this online-teaching experience. The authors were 
striving to identify the optimal minimum of the Internet platforms suitable as basic and supplementary 
tools for remote foreign language learning. We believe that mastering these tools may help to 
immediately transfer to effective distance learning in case of need.  

4 METHODOLOGY 
At present, it remains debatable if online language classes can be equally productive compared to 
conventional forms of classes. Though the goals and objectives of teaching foreign languages at 
university do not drastically vary in terms of the form of training, classroom and online learning imply the 
use of different methods and training techniques. The authors performed a profound analysis of 
competencies for students to develop and master in the distant learning format. 

5 IDENTIFYING THE NEEDS 
The appearance of a huge variety of online tools contributed to the facilitation of offline and remote 
learning processes. The authors have divided online resources into the following groups: 
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• tools for conducting remote classes: BigBlueButton (BBB), Zoom, Discord, Google Handouts 
• interactive activities at online lessons in order to develop a set of language skills: Miro, 

Whiteboard.fi 

• individual vocabulary and grammar training: Quizlet, MyGrammarLab 

• encouraging game-based activities: Kahoot, Drops 
• digital content resources suitable for educational purposes: FluentU, TED Talks 

With regards to four basic skills, distance learning tools offer a variety of educational activities. Writing 
classes include individual, paired or group work in messengers or conference platforms chats. Digital 
books and websites can provide students with short factual texts, extended texts, etc. Classes aimed at 
improving students’ listening skills may imply the usage of electronic podcasts, songs, interviews or 
training videos. Speaking activities are easier to perform at conference meetings where students can 
work in pairs or within a group and interact orally with the teacher. Incorporation of enumerated Internet 
resources into curriculum contributes to vocabulary enrichment, grammar acquisition and development 
of socio-cultural competence among students. In our research, we have focused on the ways of training 
speaking skills interactively at online lessons in combination with independent grammar learning and 
game-based activities. 

6 USING ONLINE INTERACTIVE ACTIVITIES 
In order to find ways for students to master the language, the authors used the Communicative 
Language Teaching (CLT) activities such as opinion sharing, group work and role-play and applied them 
to the virtual educational environment. Suggested CLT techniques engage students in a heated 
problem-solving debate. As a result, students are provided with an opportunity to use grammatical 
constructions and active vocabulary, improve fluency and develop their communication skills in a certain 
setting.  

The authors selected the “International Space Station'' role-play by Revel Arroway and adjusted the 
activity to the needs of the university course. The main objective of the activity is to help students develop 
speaking skills in a dialog and monologue speech with a focus on sharing opinions and giving 
instructions. To facilitate the activity specific vocabulary and grammar were introduced. A detailed 
description of the approach is given below. 
As part of a self-learning strategy, before the lesson students used the MyGrammarLab online platform 
to revise the Passive Voice constructions. Students watched an instructional video and completed the 
assigned exercises.  
Classwork took place in BBB conferencing, which has a major advantage over other similar resources, 
in particular, it has an inbuilt whiteboard, which allows students to type/underline etc. information. With 
teacher guidance students did further grammar practice and vocabulary work. To be precise, students 
worked out causative have and get constructions and language for discussion. 
To organize the interactive activity, the authors chose the virtual collaboration platform Miro. The teacher 
can divide the interactive board into different sections by adding frames and placing the necessary 
chunks of information there. As the board “owner”, the teacher can lock some frames to make them non-
editable for students or leave the frames unlocked to let students put down their notes and comments 
there. The students need to follow the instructions in Frame 1 and necessarily make use of active 
vocabulary and grammar in Frame 2. These two fields are non-editable, as they represent the task 
guidelines and serve as a reminder for the students. Frame 3 and 4 are interactive. Students can put 
down their names next to the role they would like to perform in the discussion and provide solutions they 
suggest for the introduced problems (see Table 1). 
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Table 1. Layout of Frames for platform Miro. 

Frame 1. Instructions 
Suggest solutions to the problems. 
Discuss them with the others. 
The leader decides on the team’s final solution. 
The flight director leads the whole discussion. 

The list of problems: 
- Someone brought sunflower seeds to 

munch on and they’re floating 
everywhere 

- Someone sees an extraterrestrial out 
the window 

- Cabin pressure drops  

Frame 2. Vocabulary and Grammar 
Vocabulary: 
Well, I have to say that… 
Personally, I think that… 
As I see it, … 
It seems to me… 
Well, you’ve got a point, but… 
Yes, but on the other hand… 
No, but look… 

Grammar:  
Causative have and get 

Frame 3. Ground Control Center 
- Flight Director (the leader) 
- Elon Musk 
- Ufologist 
- Psychologist 

Possible solutions to the first / second / third problem: 
… 

Frame 4. Crew and Flight Participants 
- Pilot (the leader) 
- Doctor 
- School teacher (gives science lessons from 

space) 

- Wealthy space tourist 
- Common man (won the visit in a lottery) 

Possible solutions to the first / second /third problem: 
… 

Having completed a list of ideas in writing, students went on to discuss the ideas in mini groups. BBB, 
as well as Zoom, has this option. At this stage students had to agree on the best solutions, which later 
the leaders of the teams were to introduce in a group discussion.  
Group discussion also was held in BBB. Every team could come up with their solution and then get 
some support or counter arguments from others. If the discussion heated or vice versa slowed down 
and the teams couldn’t reach a consensus, the tool “voting” (available in BBB) was used to see which 
solution got more approval. 

ª Example: 
Pilot: I can see an extraterrestrial out of the window! Should we contact it or just ignore this creature? 
Common man: I’m scared! The flight brochure doesn't say anything about aliens! We need to get 
someone to make it go away! 
Wealthy tourist: Well, I have to say that I have paid a huge sum of money to participate in this flight! 
The ad looked promising and amusing! I want to have fun and communicate with the alien!  
Teacher: I agree that we should invite the ET onboard! This would be awesome for educational 
purposes! As soon as I'm back, I can share the knowledge about extraterrestrial life with my students! 
Doctor: It seems to me, we should take care of the crew's safety. The alien could be spreading viruses! 
Moreover, the tourist is pale from fear, he’s going to faint. I suggest we should avoid this creature!  
Teacher: Well, you’ve got a point, but it's my mission to take a record of everything that happens in 
space to include it into our school curriculum. Maybe we could have the alien paint a picture of the 
galaxy he comes from! 
Pilot: As I see it, we need to get in touch with the ground control centre to coordinate our actions. 
At the end of the discussion the flight director gives an overview of the decisions made and presents it 
to the teams. 
For after-class consolidation of knowledge the authors designed a Kahoot game. Every student received 
a link and could participate any moment due to the deadline. The online grammar quiz included 15 
multiple-choice and gap-fill questions, the timing was restricted to 15 sec per question.  Upon the 
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completion students could see the score of the participants and therefore self-evaluate their 
performance compared to others. 

7 RESULTS 
The authors of the article have analysed each stage of the activity implementation. Through self-
reflection and teachers’ needs analysis the authors have formulated the principles which seem to 
increase the efficiency of distance learning for an ESL program: 

• The set of tools must be sufficient enough to allow the teacher to visually present and consolidate 
the material; ensure seamless speaking and written communication of the teacher with a group 
of students and students among themselves in and outside the classroom; 

• Gamification should be considered as a natural way to support engagement and motivation in a 
virtual environment;  

• Limited number of multifunctional tools should be prioritised over a wide range of tools with limited 
functions. This principle is directly related to maintaining the motivation of students, since the use 
of too many tools makes it difficult to consolidate knowledge and forces students to waste time 
and effort on memorizing logins and passwords, getting acquainted with new interface, switching 
attention between resources, etc. 

• Extra attention should be given to the preparation stage of any speaking activity, since any 
corrections of students’ misuse of vocabulary and grammar during online speaking interrupt the 
latter significantly. While without such correction students may pick up the distorted word or 
grammatical construction from each other and make it viral. In virtual space it happens much 
quicker than in a confined space of a tangible classroom. This is the right moment to recall the 
saying ‘prevention is better than cure”.  

• Students’ engagement should be prioritised over video-presence. Simply forcing students to 
attend a class by turning their cameras on does not seem to contribute much to the efficiency of 
an online class. The activities should be planned and varied in such a way that all students would 
be equally involved and had a motivation to participate. Since the internet connection may not 
always be stable, the authors relied mostly on audial presence. 

8 CONCLUSIONS 
Sustainable online education transcends the borders of a classroom thus it should be guided by the 
principles of education as well as the features of virtual environment. The effective usage of both ensures 
the conditions conducive to successful acquisition of a foreign language at an online class. 

In this article educational IT tools for online education were systemized, some of them were considered 
in more detail by giving practical examples of implementation. The authors attempted to identify the 
required minimum of the Internet resources applicable as essential tools for remote foreign language 
learning. All the mentioned educational tools can be used by foreign language teachers upon their 
choice. Most of them are equally suitable or can be adapted to any level of language proficiency of the 
students, the target audience, the number of hours, etc. Mastering these tools may support seamless 
transition to effective distance learning in case of necessity.  

Being on the side of technological progress and foreseeing further shift from conventional classroom in 
the direction of distance learning, the authors of the article believe that they have inspired ESL teachers 
to be at the forefront of modern education and, if necessary, reconsider their approach to IT in teaching 
English.  
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Abstract 
Covid-19 pandemic has affected every aspect of live, including teaching. In this article, the teaching 
changes experienced in the academic year 2020-2021 in the subject Automatic Systems are described 
and the results evaluated. Due to the effects of the pandemic, teaching has been adapted since there 
were not enough classrooms available to enable the correct temporal distribution of the contents. For 
this reason, old materials became obsolete and new materials to enable the follow-up of the contents 
have been developed, mostly in the form of short videos. These materials are designed to create the 
necessary structures that allow the students to assimilate the knowledge. This constitutes a change in 
the teaching towards a blended learning, which has also been adopted by other universities due to the 
current situation. To measure the effectiveness of the implemented changes, the activity records of the 
new resources have been used together with the results obtained by the students. Using these 
measures, the effectiveness for learning of the new methodology has been evaluated and, together with 
pre-pandemic data, results from this year have been compared with the ones obtained by students in 
previous years. 

Keywords: Covid-19, Teaching in engineering, video, blended learning. 

1 INTRODUCTION 
With the start of the expansion of covid-19 in early 2020, the world has undergone an unprecedented 
change that has affected all facets of life. Specifically, in Spain, this change took place in mid-March 
2020 with the establishment of the state of alarm, affecting mobility and the grouping of people, which 
had an impact, among other areas, on teaching. 

This paradigm shift affected all members of the university community around the world due to the great 
uncertainty it poses [1] [2]. However, universities have unanimously chosen to adapt their classroom 
teaching to online teaching [3], or at least to a hybrid modality, with the difficulties that this poses. Studies 
such as [4] [5] reflect the impact of this transition, which in some cases is rushed or incomplete due to 
lack of resources. 

Although some studies indicate that students perceive a better transfer of knowledge in face-to-face 
sessions, they also point out that the online modality is useful and necessary given the circumstances 
[6]. This fact does not conflict with the teaching methodology itself, since online teaching has been widely 
studied and also offers great results [7]. Some authors consider it a viable replacement for face-to-face 
teaching [8] [9], and institutions such as UNED, which teach online, support its effectiveness. 

Therefore, the problem in the transition to online teaching revealed by the different works mentioned lies 
in an incorrect planning of teaching. There are different approaches in terms of how to organize and 
sequence the contents. Proposals such as the content’s analysis [10] [11] allow organizing the course 
in a logical order according to the key concepts and the relationship between them. Others as the task 
analysis [12] [13] are more oriented to organizing procedural content courses, in which problem solving 
tasks are involved. Reigeluth [14] proposes a perspective that integrates the previous two, first 
introducing the general concepts, then explaining them in detail and their related techniques, and finally 
relating and framing them with the other concepts to be taught. 

In addition to organizing and sequencing the contents according to the precepts of some of the previous 
theories, the current situation requires the design and development of materials that are suitable for 
online teaching. Among the most common techniques videoconferences can be found as an element of 
synchronous teaching, which has shown to offer similar results to face-to-face teaching [15] [16]. 
Asynchronously, we find the recorded lessons or any type of teaching video. 

According to cognitivism theory applied to multimedia learning, all the ways of transmitting knowledge, 
through sight or hearing, are capable of activating our cognitive structure, being the learning procedure 
most effective when complementary information is transmitted through more than one channel [17] [18], 
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that is, better learning results are obtained using a video in which image and sound transmit a 
complementary message simultaneously, than if only a podcast or a text is used as the method of 
transmitting the message. 

On the other hand, the usage of videos gives students a certain degree of control over their own learning, 
which according to some studies encourages their motivation and allows them to regulate their cognitive 
load [19] [20], and also reduces perception of the cognitive load used in learning [21]. 

However, while it is typically accepted that the degree of learning is directly proportional to the student's 
interaction with the contents of the subject [22] [23], viewing a video, which has an intrinsic passive 
nature, also provides a certain degree of interaction, allowing pause, review and taking notes about it, 
bringing great benefits to learning [24]. 

Bearing this in mind, this work presents an educational experience in which part of teaching has been 
rethought as a result of the current pandemic situation. Due to the restrictions, the teaching of part of 
the laboratory lessons has been replaced by resources available online, in the form of videos, which 
allow students an autonomous training, resulting in a shift towards a blended learning. These videos are 
not intended to completely replace the resources used hitherto, but to complement the teaching as 
auxiliary support material. 

2 CASE PRESENTATION 
This paper presents the teaching experience of the subject Automatic systems. It is a third-year subject 
taught during the first semester to several engineering degrees of the industrial branch, and it is of 
special importance since some degrees do not treat again control and automation related topics. 

The contents of the course include many aspects of control, ranging from the modeling and identification 
of systems, to the design of controllers and analysis of feedback systems. For this reason, the subject 
is structured in thematic units dealing with each of these aspects. Although this contents have their own 
entity, it should be noted that, in practice, knowledge of each thematic unit is necessary to develop a 
functional control application. 

The didactic methodology of the subject is structured in four training activities: 1) theory sessions, in the 
form of a lecture; 2) problem sessions, more participatory or guided depending on the characteristics of 
the syllabus; 3) laboratory sessions, in which the knowledge of the thematic unit is applied, requiring 
prior work where appropriate; and 4) personal work, in the form of problems to evaluate, questionnaires 
or some other previous work. 

Regarding the sequencing of the contents before the pandemic, these were taught by thematic unit 
following the order theory-problems-laboratory, requiring autonomous work between sessions in the 
form of problems. However, due to the pandemic situation, the original timing has been modified as a 
consequence of the reduction of the maximum capacity of the classrooms, and therefore, their 
availability. 

This has caused that the time gap between sessions that allowed students in previous years to develop 
personal work (evaluable problems, questionnaires and previous works) has been reduced so much 
that the previous sequencing is no longer sustainable. In particular, the reduction has been especially 
significant in the period between problems and laboratory sessions, with autonomous activities carried 
out in this temporal space being the most affected. 

3 MODIFICATIONS AND FOLLOW-UP 
According to the stated in the previous section, it is clear that the modifications had to be applied mainly 
to the tasks that the students developed autonomously between problem and laboratory sessions. 
Besides, in some cases this autonomous work was closely linked to the subsequent laboratory session 
and in some cases constituted a previous work for it. 

Therefore, the teaching materials used for these activities have been modified, dividing the original 
content into two material types with their own entity: Evaluable Problems (EP) and Recommended 
Previous Work (RPW). In this way, EPs are autonomous work to be carried out after the problem 
session, but detached from the laboratory session, so it is not necessary to do them before it. Also, the 
RPW has been designed to be done before the laboratory session but it is not necessary to have 
completed the problem session before addressing it. The difference between the former timing in 
teaching and the one developed during this course is presented in Figure 1. 
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Figure 1. Difference between previous timing (top) and current (bottom). 

With this separation several objectives are pursued, firstly, to relax the restrictions of succession 
between activities so that it is not strictly necessary to carry them out between sessions, secondly, to 
evaluate more specific aspects with the EP without being so linked to the real example treated in the 
laboratory section, which can complicate unnecessarily the problem statement, and finally maintain the 
level of work load of the original autonomous work. 

Specifically, EP consist of various activities, in the form of problems, which are carried out with and 
without the help of a computer, and activities using tools developed in Java for the simulation of systems. 
Some of these activities are directly evaluated and others serve as support to answer questionnaires 
carried out online whose questions are chosen from a randomized question bank. 

On the other hand, RPW consist mainly in viewing some prepared videos and then solving some 
proposed exercises of the problem collections addressing a specific issue. These activities are not 
evaluated since the autonomous work and the application of the knowledge to solve problems is 
evaluated with the EP, and therefore, RPW focus more on introducing more technical aspects of the 
practice, such as the management of the tools to be used, how to approach the problems that arise in 
the laboratory sessions and how to solve them, or the relationship between theoretical concepts and 
their repercussion in a practical environment; all in video format. In a complementary way, several 
exercises are proposed to reinforce some specific aspects that will be treated in the practical session. 

Despite being non-evaluated works, it has been decided to maintain the tasks prior to the laboratory 
sessions since, from a constructivist conception of learning, according to Ausubel [25]  if there are no 
structures in the students that allow them to learn, structures that he refers to as "prior organizers", they 
must be created so that the student can assimilate the new knowledge. This is the aim of the RPW, 
making the laboratory sessions more profitable for the students. 

The work load of the RPW is not very intense compared to the activities required in previous years 
before the laboratory sessions, instead, this work load has been transferred to the EP, which maintain 
or expand the tasks to be carried out after the session problems, so that the work load assigned to 
autonomous work is maintained. 

Due to the characteristics of the RPW, a record of the activity related to the specific materials has been 
carried out, i.e., it has been registered which student and on what date each of the resources involved 
in each RPW has been consulted, whether they are videos or problems. A more proper measure could 
be the time spent working on RPWs, but only the data about the record of the activity can be collected. 

Applying this observation technique on activities that are not going to be evaluated, entails several 
advantages [26], among them that they will allow us to describe the behavior of the students without the 
condition of the qualification. In addition, the data collected serves as a support for observing student 
behavior when used in conjunction with other measures, such as their grades. In this work, grades are 
used as an evaluation parameter of the methodology since they are a measure taken to all the students 
of the course and allow being compared with the grades obtained by other students in previous years. 
The data collected through this activity log is discussed in the next section.  

4 RESULTS 
The Automatic Systems course consists of four different laboratory practice sessions. For the RPW of 
these sessions, a total of 10 resources have been prepared, being distributed as follows: Session 1, 2 
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resources; Session 2, 1 resource; Session 3, 4 resources; and Session 4, 3 resources. These 4 
laboratory sessions are taught to 7 different groups, with a total of 156 students evenly distributed. 

The resources used in the laboratory sessions are presented in Table 1 where each of the resources 
has been organized in a different entry, indicating to which practice they belong, the type of resource 
and a label has been assigned to differentiate them. 

Table 1. RPW resources and their consultations before the session (BS) and throughout all the period. 

Session Label Type Seen dif. BS Seen tot BS Seen dif. Seen tot. 

1 Model_Graf Video 96 159 101 174 

1 Impl_UPro Video 90 154 94 165 

2 Vid_T5 Video 90 192 102 325 

3 Vid_T7 Video 64 166 84 350 

3 HJava Tool 39 57 72 143 

3 Prob_T7 Problems 58 115 82 222 

3 Med_UPro Video 73 115 76 118 

4 Vid_T8 Video 45 94 72 227 

4 Prob_T8 Problems 37 68 59 139 

4 Vid_SysReal Video 33 40 46 59 

Among the different RPW we can find videos, learning tools and problems. With regard to the videos, 
some of them highlight the key aspects of a specific topic and their influence on the global subject by 
using a problem as support, namely, Model_Graf and Vid_SysReal. Other videos, such as Impl_UPro 
and Med_UPro, present how to use a given tool that will be used on the laboratory session. The rest of 
the videos present solutions to some of the problems presented in the collection of problems Prob_T7 
and Prob_T8. Finally, a tool developed in Java (HJava) is also used to solve some problems in which 
real experimental data is used [27]. 

As mentioned in the previous section, a record of the activity of each resource has been carried out, 
registering who consulted it and on what date. The data collected covers dates between the activation 
as “visible” of the resource until the date of the final exam of the first call. In this way, we can identify the 
number of total views per resource and views from different students per resource, both before the 
laboratory session date of each group and before the final exam date. All these data are collected in 
Table 1 where each of the resources has been organized in a different entry, indicating which laboratory 
session they belong to and the type of resource. The columns referring to the visualizations collect those 
queries made by different students (“dif") and totals, in addition, the suffix “BS" indicates the queries 
made before the laboratory session.  

Considering this data, it can be observed, first of all, that any of the proposed resources has been 
consulted by all the students, being the most seen resource consulted by 102 students. The fact that 
the content of the resources is not directly evaluated can play a key role. Besides, a decrease in 
consultations can be observed as the course progresses. There may be many causes for this: difficulty 
of the subject, accumulation of tasks or lack of interest in those resources. 

Secondly, the resources are consulted in some cases more than once, which is indicative of the degree 
of control of the students over their education and of the interaction with their learning. On the other 
hand, by leaving the resources enabled after the sessions, it can be observed that new students viewed 
the resources, even after the session for which they were prepared, adding in some cases a large 
number of total queries to the resource. This indicates that the students perceive a certain usefulness 
of the resources in their formation. 

A specific case can be extracted from this data to compare the use of resources by type, which is 
reflected from the resources belonging to the RPW that belongs to session 3. The resources for this 
RPW are two videos, a collection of exercises and a computer tool prepared to work with simulated 
systems. Looking at the queries before the laboratory session, students prefer to consult the videos, 
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even if there are more than one, rather than trying the proposed exercises or working with the learning 
tool developed in Java.  

For the study for the final exam, we can compare the collection of problems Prob_T7 with the associated 
video resources Vid_T7, which present solutions to some problems in the collection; and the problem 
collection Prob_T8 with some of its solutions Vid_T8. In these cases, it can be observed that the consultation 
of the solutions in video format is still greater than the consultation of the collection of problems, both in total 
number of consultations and in the number of different students consulting the resource. This may lead us to 
think that some students reproduce the videos as a mean to obtain a “technical” knowledge like solving 
standard problems. In any case, the maximum difference between the consultation of videos and the 
collection of problems is of 13 students that barely represent 8% of the sample. 

In addition to the commented data, the total number of resources consulted by each student can also 
be obtained, both before the laboratory session and throughout all the period. These data have been 
compiled and are presented in Figure 2, where a compilation of the number of students who have 
consulted a given total number of resources is presented, both before each session (Figure 2a), as in 
the entire period (Figure 2b). 

 
 (a) Before the session (b) In all the period 

Figure 2. Number of students who have consulted a given number of resources in total. 

These data reflect that a third of the students consulted more than half of the resources (sum of bars 6 
to 10 in Figure 2a) belonging to the RPW before the laboratory sessions. Also, only 7 students have 
consulted all the available resources before each session. Regarding the data presented for the entire 
period (Figure 2b) a certain evolution is observed, the students have consulted more resources, which 
can be seen in the increase of bars 7 to 10. However, only 4 students have been added to the tenth bar, 
which represents the students that have consulted all the proposed materials. 

With the available data, it is possible to group, for each session, those students who have consulted all 
the recommended material, part of the resources and no material. The grades obtained by each of the 
different groups are presented in the box plot of Figure 3, where the groups are marked with a T for the 
totality of the materials consulted, P for part of them and N for none consulted. Each laboratory session 
is separated by a vertical line.  

 
Figure 3. Obtained grades distribution in the sessions sorted by the consultation of the resources. 
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With this representation it can be seen that it seems to be a certain correlation between the consultation 
of the proposed materials and the performance in the laboratory sessions, although this relationship 
may not be causal and is due to other reasons. Although there is not such a pronounced difference 
between viewing the whole and viewing part of the proposed content, there is a greater difference 
between these groups and not consulting any material, both in terms of average results and their 
distribution. 

It should be noted that the volume of samples per group changes between sessions, being the T groups 
the most numerous in the first two sessions, and the P groups the most numerous in the last two, all 
followed by the N group. The difference in numbers is smaller with the advance of the course sessions. 

Finally, to evaluate whether the teaching experience has been satisfactory, a comparison with the 
grades obtained in previous courses has been included in Figure 4. 

 
Figure 4. Obtained grades distribution in the sessions sorted by the consultation of the resources. 

This figure compares the grades obtained in the 2020/2021 academic year with those obtained in the 
2017/2018, 2018/2019 and 2019/2020 academic years, sorted by laboratory sessions. It can be seen 
that the results obtained in the first three sessions are quite similar, being even slightly better in the first 
two. However, in the last session, the results obtained are worse in the current academic year than in 
the previous ones. In fact, the median of previous years is higher than the cut-off of the first quartile of 
this year. This drop in performance may be due to several factors, such as the accumulated fatigue that 
students experience due to the switch in the way of teaching, the increased load associated with the 
advance of the course or the low rate of consultation of the materials associated to RPW of this session, 
queries that according to Table 1 do not reach 30% per resource. 

5 DISCUSSION 
The covid-19 outbreak has affected all facets of life, including education. This paper describes the 
decisions taken to continue offering adequate teaching in the field of automation, despite the new 
gradual transition towards an online education model. 

In this context, during this course it has been decided to replace the former autonomous work, which 
was evaluated and had to be handed before the laboratory sessions, by a series of recommended works 
not evaluated with a lower teaching load. This substitution is motivated by the lack of availability of 
classrooms, which prevents a correct timing of teaching. 

The new contents for the autonomous work part are given in different formats, being video the most 
common support. This choice has been made due to its advantages for learning, including giving 
students more autonomy and allowing them to regulate the cognitive load in their learning. 

To evaluate the effects produced by these changes, a record of the consultations made by the students 
to the proposed resources has been carried out, and these data have been confronted with the grades 
obtained by the students. In these data, the usefulness of the resources as "previous organizers" for 
learning is evident, since there is a certain relationship between those students who have consulted the 
proposed resources and the highest grades. 
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Students have shown a loss of interest in the proposed materials, which is reflected by a drop in their 
consultation of a 66% from the first resource to the last one. The optional nature of the proposed tasks, 
the increased workload throughout the course or the students’ adaptation to the new teaching model 
may contribute to this drop in the consultation. As a result, the grades obtained in the first instances of 
the course have been higher than ta the end, showing the relationship between previous work and 
students’ performance. 

With respect to previous years, the proposed method offers equally favorable results, however, in those 
cases where the consultation of the proposed materials has decreased, the obtained grades have been 
worse compared to other years. 

Therefore, we can conclude that the teaching experience has been satisfactory but can be improved. In 
the first place, it has allowed us to cope with the difficulties that have arisen from the incapability to keep 
the teaching timing from previous years. Secondly, students have shown to take advantage of both: the 
required assignments used in previous years and the proposed videos and optional materials. 
Furthermore, in those cases where the proposed materials have been consulted, the results obtained 
by the students have been similar to those from other years. 

However, there is still room for improvement, which can be done by emphasizing to students the 
importance of carrying out the proposed tasks, especially as the course progresses, since for various 
reasons students tend to not taking them into consideration for their learning. 
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Abstract  
Teaching language for specific purposes (LSP) is one of the key priorities of English as a second 
language (ESL) programs at a technical university. Having moved away from rote memorization 
methods, universities still have not formed a solid methodological approach that would foster effective 
incorporation of scientific vocabulary into the learning process. This article considers one of the ways 
how multimedia technologies may expand the opportunities of effective LSP acquisition. The proposed 
method focuses on practicing monologue speech through voicing a video fragment. The content of the 
video must correspond to the potential vocabulary that is planned to be studied, therefore the choice of 
a video fragment for voicing is a key factor. However, the preparation stage which includes various 
activities is also essential since it allows to clearly identify the suggested vocabulary and get familiar 
with its word-level grammar. This paper posits that a set of methodological goals for the development of 
speech skills can be achieved, along with positive influence on motivation and creative involvement of 
students. 

Keywords: Language for Specific Purposes (LSP), English for Specific Purposes (ESP), English as a 
Second Language (ESL), speech skills, monologue speech, multimedia, voicing.  

1 INTRODUCTION 
Teaching English for specific purposes (ESP, LSP) has traditionally been one of the priorities for tertiary 
education institutions of science and technology, since mastering language for professional need is 
generally recognized as an essential requirement for graduates’ career perspectives. Around the globe, 
institutions are offering ESP courses relevant to the field of knowledge, which are methodologically 
aimed at building receptive and productive language skills in most engaging and efficient ways.  

Although the importance of teaching ESP in a comprehensive way causes no doubts and teaching 
approaches are being developed, speaking activities based on ESP vocabulary are not receiving 
enough attention. The authors suggest that Instructors might be avoiding this challenge due to the 
artificial environment of the classroom, which is rarely conducive to a scientific talk. Nonetheless, 
monologue speech is one of the priorities for graduates in science and technology, who invest 
considerable effort in presenting and explaining things. In this paper, the authors present a set of tasks 
and activities that scaffolds the students’ way to voicing a video fragment in order to practice and develop 
monologue speech skills.  

We believe that voicing a video fragment is the activity that allows students to transcend the borders of 
the classroom and see themselves as active participants of the events happening in the video. The 
study was conducted with C1 (according to CEFR) level undergraduates, however, the task is adjustable 
to B1-B2 groups. 

2 METHODOLOGY 
The preparation starts with the Instructor carefully selecting materials relevant to the topic of interest 
and language content that is aimed for practice, thus implementing a ‘top-to-bottom’ approach to 
mastering monologue speech, which suggests using authentic written texts as a basis for speech 
production. The approach is considered especially appropriate for more advanced students whose 
language level allows processing multiple written sources on a particular topic. The selection stage is 
followed by an organized step-by-step immersion through reading and analysing (content- and 
language-wise) an authentic popular science paper, or several related articles. After that follows the 
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performance stage with students recording their voice-overs. Students then provide peer feedback on 
their recordings and receive Instructor’s feedback. 

2.1 Preparation 

2.1.1 Topic selection 
Concerning the topic for the activity, three guiding principles were considered: the topic must correspond 
to the study program; the topic must be engaging and match students’ interests; the Internet search on 
the topic must return a vast variety of multimedia sources so that authentic materials can be collected.  

The authors of this article are affiliated with the Moscow Institute of Physics and Technology (MIPT) and 
therefore were looking for a topic reflecting the needs of a particular group of students, namely a C1 
(according to CEFR) group of 3-d year MIPT undergraduates. The set of tasks described in this article 
was performed within the training module ‘Transportation’. The discussion was built around the 
Hyperloop project by Elon Musk and its prototypes, a high-speed transportation system launched in 
2013 and remaining under construction. Elon Musk's visionary projects seem to be a perfect choice for 
students of science and technology, since those projects remain at the forefront of modern technological 
advances and cover a range of areas from IT and transport to biology and ecology. Elon Musk and his 
projects raise a lot of discussion among MIPT students and, presumably, will provide enough room for 
debate for long. 

2.1.2 Materials selection  
The materials needed for the task completion include a video fragment and one or several authentic 
articles. The articles are meant to provide an insight into the topic, stimulate discussion and enlarge the 
vocabulary intended for reception and production. The video fragment serves mainly to provide visual 
support for students’ future monologues, therefore the original accompanying audio track is of no 
importance and should be muted completely, especially if the language of the original differs from 
English or students’ first language (L1). If the language of the original is English or L1, then it can be 
used as a sample upon the choice of the Instructor. The Instructor might decide to choose a video 
fragment based on the already chosen article or vice versa, the key principle here is that text and video 
correspond in such a way that after studying the text students will be equipped with the essential list of 
terminology needed for the voice-over.  

Regarding the criteria for the video fragment selection, it seems reasonable to limit the duration to 1-3 
minutes, which is enough to develop a topic and is not excessively long to overload students. The 
Instructor decides upon the duration and the content of the video fragment taking into consideration the 
following factors:  

a) students’ language level and the overall linguistic and organizational challenge the task may 
present;  

b) genre demands of the knowledge area, which may be narrative (news report, documentary etc.) 
or descriptive (process description, location description etc.); 

c) the format of the outcoming speech (solo speaker or multiple speakers) and the way small groups 
will be organized to perform the task; 

d) the way feedback will be organized; 
e) time resources the curriculum allows for;  
f) technology available and the students’ awareness of this technology etc. 

As a preferred genre, the authors of this paper chose an engineering documentary involving process 
description and narration. For the Hyperloop topic, the authors chose a 2min30sec long video fragment 
that vividly demonstrated the technical capacities of the Hyperloop transportation system, with 
dynamically changing scenes and a schematic plot that gave the opportunity for creative interpretation 
in the absence of the original audio track. The topic was introduced with the aid of an authentic popular 
scientific article Hyperloop: Is Elon Musk's tube train a blast from the past? featuring the engineering 
details of the project and its prototypes. 
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2.1.3 Instructional scaffolding 
Reading activities are organized according to the commonly known methodological strategies. Various 
vocabulary exercises have been designed and introduced in a consistent manner to provide sufficient 
exposure to the intended vocabulary, intensive drilling and controlled speaking. 

Matching exercises were used to make sure students focused on the intended vocabulary and 
comprehended the meaning the words. The design may vary, for example, match the word to its 
definition or match synonyms. This type of exercises followed by word-building, awareness of word 
family leads to a significant increase in the number of words in the intended vocabulary list. Gap-filling 
and then paraphrasing allowed students to gain confidence in handling the words. Finally, Wh-questions 
were aimed at practising relevant LSP in controlled speaking. 

Further elaborating on reading activities is outside the scope of this paper. The Instructor is enabled to 
adjust the reading practice to the students’ needs and the curriculum limitations, being aware of the 
objectives of this stage: to engage students in the topic discussion and to highlight and practice the 
relevant LSP.  

Along with mastering the new LSP vocabulary, ensuring the correct pronunciation of the LSP vocabulary 
items may be recognized as one of the keys to successful task implementation. This may need additional 
practice, especially with less advanced students. Although mastering correct pronunciation has never 
ceased to be among the teaching priorities, for the proposed task it becomes of significant value due to 
the format: the speech is recorded and students may need to rehearse, repeat and listen to others 
repeating the same chunks multiple times. Therefore, it is reasonable to ensure that the correct 
pronunciation is being reinforced. For Russian speaking students, the authors have identified the most 
frequently mispronounced vocabulary items in the article studied, among those were vehicle, pneumatic, 
confined, suspension, rear, capsule etc.  

2.2 Performance 

2.2.1 Assessment criteria 
To assess voicing a video as a task aimed at mastering LSP, the authors propose the following criteria 
for a 10-point scale task rating system (see Table 1). 

a) The use of targeted vocabulary: the highest point is assigned for the abundant and appropriate 
use of the vocabulary retrieved from the article and the correct pronunciation of the terms. 

b) The use of language: the highest point is assigned for the correct use of grammar and the 
appropriate use of general vocabulary.  

c) Fluency: the highest point is assigned for a fluent performance and appropriate intonation 
patterns.  

d) Information value: the highest point is assigned for the informative performance that corresponds 
to the genre chosen. 

e) Creativity: the highest point is assigned for the appropriate use of humor, sound effects etc. 
adding to the information value of the video.  

f) Synchronization (Synchro): the highest point is assigned for the recorded audio track that 
corresponds to the visuals content-wise and timing-wise.  

Table 1. Suggested assessment criteria for voicing a video. 

LSP Language Fluency Information 
Value Creativity Synchro TOTAL 

2 2 2 2 1 1 10 

As stated above, one of the purposes of the proposed task was to reinforce the use of LSP in the speech. 
Highlighting this as a separate aspect in the assessment table ensures students will pay extra attention 
to vocabulary, thus making the purpose more achievable. It seems vital that students should be fully 
aware of the assessment criteria before performing the task in order to meet the requirements and 
understand clearly what is expected.  
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2.2.2 Assignment and group organization  
The authors of this paper have practiced different approaches to group organization from individual work 
of students to team work. Most productive proved to be groups of two or three. In this case every student 
could assume a team role that suits them best and therefore utilize their skills to the maximum. Students 
shared the following roles: script writer, translator, editor, speaker, interviewer/interviewee, technical 
advisor, technical supporter. Although the distribution of the roles was upon students' choice, every 
student was expected to contribute as a speaker.  

In the assignment instruction, the following aspects were covered: 

a) The number of students in a team; 
b) Suggested and obligatory team roles; 
c) Assessment criteria; 
d) Deadlines; 
e) Submission format. 

Obviously, deadlines may vary due to objective (timetable) and subjective (difficulty of the task for a 
particular group) reasons. The suggested timing for a voicing submission is a week after the assignment 
announcement.  

Submission format mostly depends on technological awareness of both sides, the students and the 
Instructor. Students of technological universities seem to see no difficulty in working with various 
software. As a result, students are able to submit an Mp4 video of a high quality. 

2.3 Feedback 
The authors of this paper believe that appropriate feedback ensures effective learning and solidifies 
students’ feeling of success and reward. At this stage, students are invited to watch each other's videos 
and comment on the various aspects of the voicing. Having done the same activity, students have 
enough expertise to notice and appreciate well-done things as well as to suggest improvements. Positive 
feedback motivates students to keep sharing their videos with others via social networks, which means 
more students get involved and look forward to a similar challenge. 

The feedback from the Instructor is expected to be language-focused. If mistakes distorting the meaning 
or preventing understanding are made, the Instructor is to provide additional explanations or practice 
before the second version of voicing is recorded. 

3 RESULTS 
63 students participated in the activity: 27 teams of two and 9 students worked individually; 36 voiced 
videos were submitted. The results are presented in Table 2. 

Table 2. Students’ grades upon task completion. 

Task grade Teams Individuals 

Excellent (8-10 points) 17 1 

Good (6-7) 18 6 

Satisfactory (4-5) 2 1 

Failed (0-3) 0 1 

Students were asked to take part in a survey, which allowed the authors of the article to collect students’ 
feedback on the activity. 63 students participated.  

85% of the students confirmed that the level of their language confidence and LSP confidence in 
particular has increased. 

93% of the students described the activity as creative and enjoyable. 
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60% of the students noticed that the topic and learned vocabulary had interdisciplinary connections to 
other subjects. 

According to students’ point of view, the failure and satisfactory marks may be explained by the lack of 
time and other subjects being of higher priority for the students. The authors find the results informative 
and promising, and believe that minor improvements of all the stages may lead to better results in the 
future.  

4 CONCLUSIONS 
Consistent preparation stage, clearly formulated task and thoughtful assessment criteria made it 
possible to achieve the methodological goal for the development of speaking skills and the incorporation 
of LSP into speech. The activity allows students to revise the vocabulary and then utilize it independently 
and creatively, which leads to an increase in the level of language confidence, motivation and creativity. 
The activity also fosters a sense of responsibility and contributes to the improvement of the 
communication skills among students, since they are involved in team work and peer review. Setting 
the task for recording seems to have increased students’ attention to pronunciation accuracy and 
stimulated them to double-check all the vocabulary items that raised doubt. 

In this article, the authors suggested a particular topic for setting the assignment, the Hyperloop project 
by Elon Musk. The experimental stage was implemented at the Moscow Institute of Physics and 
Technology (MIPT) with a C1 (according to CEFR) group of 3-d year students. However, we believe that 
the topic will be relevant to students of other universities of technology and proposed methodology can 
be adapted to groups of other levels from B1 to C1. The authors also hope that the proposed 
methodology can help to design a similar activity based on any other topic.  
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Abstract  
The successful development of the self-organization of learning activities of students is a vital reference 
point in the desire to educate a person who is ready for life in a high-tech and competitive world. Self-
organization of cognitive activity consists of components: targeting, analysis of the situation, planning, 
self-control, correction, strong-willed efforts. Like any activity, cognitive activity is carried out according 
to the scheme "motive - goal - operations (actions)." The main criteria for the formation of self-
organization of cognitive activity are the following: motives, strong-willed efforts, planning, self-checking. 
For each stage of self-organization, digital resources were selected (software products, electronic 
resources and educational sites, educational platforms, etc.). In the process of developing self-
organization of cognitive activities, special attention should be paid to cognitive motives. To study 
changes in the formation of cognitive motives, we used the methodology of I.S. Dombrovskaya "Study 
of types and levels of motivation of educational activities". The study was conducted in the seventh 
grades. The total number of participants in the study is 151 schoolchildren. Each class was divided into 
two groups. The experimental group consisted of 76 people, the control group consisted of 75 people. 
The first test was conducted at the beginning of the academic year in September 2020, the second test 
was conducted in May 2021. The results of the study confirmed that the purposeful formation of self-
organization of cognitive activity through a digital educational environment, even in a relatively short 
period of time, allows, albeit insignificantly, to increase the level of broad cognitive motifs, educational 
and cognitive motifs and contributes to the formation of motifs of self-education, which is certainly the 
most complex motive of cognitive activity. 

Keywords: self-organization, cognitive activity, motives, digital education environment. 

1 INTRODUCTION 
The formation and development of personality self-organization skills in the education system 
contributes to solving many general education problems (development of student motivation, cognitive 
development of the person, etc.). The digital education environment allows you to: 

- Develop the skills to independently plan the goals of their training; 
- Develop the motives and interests of their cognitive activities; 
- Correlate its actions with the planned results; 
- Independently plan ways to achieve the goals. 

A feature of the modern stage of the development of society is education throughout the life of a person. 
The completion of a school, secondary vocational institution or higher educational institution does not 
mean that a person has received all the necessary knowledge and acquired the necessary experience. 
The large amount of information that a person encounters in his personal and professional life, as well 
as an understanding of the limited resources and time, stimulates the formation of his strong-willed 
qualities. This helps to organize your space and realize your opportunities. 
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2 METHODOLOGY 
The current views on self-organization as a quality of personality important in the process of self-
development of an individual in his life are based on the theory of the unconscious and psychodynamic 
approach (Z. Freud, K. G. Jung, E. Fromm, etc.), a humanistic approach (A. Maslow, K. Rogers, etc.), 
a subjective-activity approach (A.N. Leontyev, S.L. Rubinstein, etc.).  

Self-organization of cognitive activity is a special type of continuous activity aimed at the independent 
assimilation by a person of the social experience of previous generations, knowledge, as well as the 
formation of a personal system of values, worldview, self-improvement and the development of 
intellectual, emotional and strong-willed character traits [3]. Self-organization of cognitive activities 
consists of the following components: 

- Target setting; 
- Analysis of the situation; 
- Planning; 
- Self-checking; 
- Correction; 
- Strong-willed efforts. 

Like any activity, cognitive activity is carried out according to the scheme: motive - goal - operations 
(actions). 

The main criteria for the formation of self-organization of cognitive activity are the following: 

1 Motives 
2 Strong-willed efforts [4] 
3 Planning 
4 Self-checking [2] 

To develop the skills of self-organization of schoolchildren throughout the school year, educational 
means of the digital educational environment were actively used in all subjects. Various digital 
educational resources, educational web quests, computer educational games, and a variety of technical 
devices were used [1]. Digital educational content was selected taking into account the availability of 
opportunities for schoolchildren to work independently (searching for educational information, studying 
new material, electronic testing, and more) [7]. 

Today there is no single methodology that allows assessing the level of criteria presented. We in our 
study did not set ourselves the goal of creating such a technique. We used modified psychological 
diagnostic methods and highlighted the criteria of interest. 

3 RESULTS 
Motives are catalysts for any human activity. In the process of developing self-organization of cognitive 
activities, special attention should be paid to cognitive motives [6]. To study changes in the formation of 
cognitive motives, we used the methodology of I.S. Dombrovskaya "Study of types and levels of 
motivation of educational activities" [5]. The questionnaire by I. S. Dombrovskaya explores two large 
groups of motifs: cognitive and social. They do not exist separately from each other, and ideally should 
harmoniously complement each other, so that the activities of the student are aimed not only at their 
own improvement, but also at building the most comfortable level of communication with others, forming 
a sense of responsibility for their actions. 

Based on the questionnaire of I.S. Dombrovskaya, we compiled a test that allowed us to trace the 
dynamics of the formation of only cognitive interests of schoolchildren. 

The study was conducted in the seventh grades. The total number of participants in the study is 151 
schoolchildren. Each class was divided into two groups. The experimental group consisted of 76 people, 
the control group consisted of 75 people. The first test was conducted at the beginning of the academic 
year in September 2020, the second test was conducted in May 2021. 

The following results were obtained. Indicators of broad cognitive motives of schoolchildren at the 
beginning of the school year are presented in “Fig. 1”. 
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Figure 1. Level of broad cognitive motives at the beginning of the school year. 

Indicators of broad cognitive motives of schoolchildren at the end of the school year are presented in “Fig. 2”.  

 
Figure 2. Level of broad cognitive motives at the end of the school year. 

Indicators of educational motives of schoolchildren at the beginning of the school year are presented in 
“Fig. 3”.  

 
Figure 3. Level of educational motives at the beginning of the school year. 

Indicators of educational motives of schoolchildren at the end of the school year are presented in “Fig. 4”.  
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Figure 4. Level of educational motives at the end of the school year. 

Indicators of self-education motives of schoolchildren at the beginning of the school year are presented 
in “Fig. 5”.  

 
Figure 5. Level of self-education motives at the beginning of the school year. 

Indicators of self-education motives of schoolchildren at the end of the school year are presented in “Fig. 6”.  

 
Figure 6. Level of self-education motives at the end of the school year. 

The study was conducted among seventh grades students when students are just entering adolescence. 
At a given time, children overwhelmingly have wide cognitive motives, do not distinguish specific subject 
areas, and the motives for self-education are developed at a minimum level. However, the number of 
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school subjects is increasing, adolescents begin to study their internal "Self," try to self-determine in 
subject preferences. 

Schoolchildren have a large number of interests, but they are not always constant. Some children think 
about choosing further professional development after school, plan their educational activities. As we 
see from the results of the study, the purposeful formation of self-organization of cognitive activity 
through a digital educational environment, even in a relatively short period of time, allows, albeit 
insignificantly, to increase the level of broad cognitive motifs, educational and cognitive motifs and 
contributes to the formation of motifs of self-education, which is certainly the most complex motive of 
cognitive activity. 

4 CONCLUSIONS 
The most important feature of the formation of self-organization of students is deep internal 
transformations. As a result of such transformations, all aspects of the child's personality are developed 
and changed. Despite the fact that adolescence lasts a rather short period of time, each child travels a 
long internal path, during which his personality is formed. Adolescence is a kind of "bridge" between 
childhood and adulthood. The successful development of the self-organization of learning activities of 
students is a vital reference point in the desire to educate a person ready for life in a high-tech, 
competitive world. 
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Abstract 
As a result of the corona pandemic, lives both at workplaces and universities have changed. Working 
“from anywhere” and studying online have come to stay. The pandemic has also caused significant 
changes in the demand and supply of labour, there are industries where job losses are a problem, and 
there are industries where there is labour shortage or there is a need to acquire new skills quickly, some 
people are even looking for a new profession.  

Before the pandemic, in Finland, about 36% of the workforce was considering a change in career and a 
new profession. The corona pandemic added a special boost to these needs. One reason could be the 
lack of digital skills. According to a recently published study [1], half of the working population is lacking 
in digital skills and has difficulties with digital tools. This causes stress and burnout. The so-called “digital 
leap” and remote work have increased the need for learning new digital skills. As a result, there is an 
exceptionally high need for boosting skills, digital and others, in Finland. This is the need universities of 
applied sciences have recognized and responded to by collaborating with businesses and labour 
authorities to increase the amount and variety of continuous learning offering.  

This paper aims to describe a development project, where recommendation systems and AI together 
are used to guide in the selection of open studies. We have co-created a joint artificial intelligence 
powered digital environment which is conceived as an ecosystem - a matching tool consisting of our 
study offering and the need for skills and labour in the world of work.  In the system, people who would 
like to upgrade their own skills and knowledge have an option of taking studies matching their needs 
from our universities of applied sciences.   

During the last decades, with the rise of Facebook, Amazon, Netflix and many other web services, 
recommendation systems have become omni-present. From e-commerce (suggesting to buyers 
products that could interest them) to online advertisement (suggesting to users the right contents, 
matching their preferences), recommendation systems are unavoidable in our daily online journeys. For 
a higher education institution (HEI) to use recommendation systems in marketing their learning offering, 
they should pause to think whether they serve customers, students, or both.   

This paper discusses ways of using recommendation systems in guiding people looking for upskilling 
and reskilling offering, and of using artificial intelligence to identify the skills needed in the world of work 
and meeting those needs in higher education institutions. This all, in effect, constitutes the first building 
blocks of a digital learning ecosystem. In this paper, we will present some ideas and practical 
experience. By using a combination of recommendation system and AI, our “webstore” is fast, 
ecological, economical, reachable, and student or customer centred. The initial findings of the project 
are promising but tuning the recommendation systems and study offerings to work optimally together 
still requires work and tackling technical challenges. Even if we try to optimize the possibilities of 
recommendation systems and artificial intelligence, it does not eliminate the need for personal support 
and guidance of students.  

We conclude that in the future, higher education will also be seen as a market-based activity (regardless 
of how it is funded) and that future learners will behave as normal consumers when looking for 
educational opportunities, and thus, expect similar functionalities. 

Keywords: recommender systems, recommendation systems, e-learning, open learning, life-long 
learning, higher education, artificial intelligence, etech, continuing education. 
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1 INTRODUCTION  
This paper aims to describe a development project, AMKoodari, where recommendation systems and 
AI together are used to guide in the selection of open studies. The studies were all related to coding, 
and they were picked from the existing online offering in five Finnish universities of applied sciences: 
Haaga-Helia, HAMK, Laurea, Metropolia, and XAMK which jointly cover South-East Finland and the 
metropolitan Helsinki area.  

In the project, we co-created a joint artificial intelligence powered digital environment which is conceived 
as an ecosystem - a matching tool consisting of our study offering and the need for skills and labour in 
the world of work.  In the system, people who would like to upgrade their own skills and knowledge have 
an option of taking studies matching their needs from our universities of applied sciences.  The planned 
coding education implementation model uses artificial intelligence in two ways: 1) in analysing the 
demand for talent/skills, and 2) in matching the learning offering to the needs of the job market and the 
learner. Additionally, we experimented on recommendation systems, one, a decision-tree type tool, and 
another, a mobile app for helping in the selection of courses. This app uses a variety of AI methods to 
analyse and sort relevant data.  

The project received funding from the Finnish Ministry of Education and Culture in spring, 2019, and the 
first courses were made available in the fall term, 2019. This is also when we began collecting regular 
feedback from the students taking part in the courses. In this article, we will focus on feedback relating 
to recommendation systems and the systems themselves. In the actual project, we also placed special 
emphasis on developing guidance methods and ways that help adult learners in their often-solitary 
endeavours. These are discussed in more detail in the project report.  

The timing of the project was fortunate. In mid-March 2020, southern Finland practically closed, and all 
higher education institutions took their teaching and learning offering online literally overnight. This gave a 
boost to academic professionals’ online skills all over Finland and helped the project participants as well.  

As a result of the corona pandemic, lives both at workplaces and universities have changed. Working 
“from anywhere” and studying online have come to stay. The pandemic has also caused significant 
changes in the demand and supply of labour, there are industries where job losses are a problem, and 
there are industries where there is a labour shortage or there is a need to acquire new skills quickly, 
some people are even looking for a new profession. 

2 STUDENTS AS CONSUMERS 
The AMKoodari studies were aimed at everybody, regardless of their earlier background. The studies 
were offered fully online to provide flexibility in studying, regardless of time and place. The AMKoodari 
studies served as a starting point for those looking for a career in programming or as further training for 
those who are already acquainted with the topic. However, in the funding decision made by the Finnish 
Ministry of Education and Culture, it was stated, that these courses are not to be offered to the degree 
students of the UASs. 

The students´ perceptions of the offering were being measured quarterly with a feedback survey 
throughout the project. The surveys provided insight in the student profiles as well. According to the 
feedback survey of Q1/2021, students taking the courses were a very heterogeneous group. Although 
the UASs offering these courses operate mainly in Southern Finland, they were able to attract students 
from every part of Finland, even some students from abroad. In previous surveys, there had been more 
female than male respondents, but in Q1/2021 survey there were 57 % male versus 42 % female 
respondents. Ages of the respondents ranged from teenagers to retired. Most respondents were 
between 35 to 45 years of age.  82 % had more than ten years of work experience, but 54 % had no 
previous experience in programming. On the other hand, 15 % of respondents had worked as 
programmers. 

More than 57 % of respondents had a higher education background.  66 % of them worked as employees 
but none of them attended the courses based on recommendation from one’s employer. 7 % of 
respondents were entrepreneurs. None of the respondents intended to start a new company in the near 
future. Out of all respondents, 20 % were unemployed.  

There were various reasons to take these courses: 42 % were looking for professional development and 25 
% were planning for a career change. 16 % were studying these courses out of pure interest in the topic. 
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The common AMKoodari offering provided by the five UASs was wide, including topics such as basics 
of programming, business analytics, game design, mobile and web design, Internet of things (IoT) and 
cloud technologies. It can be quite challenging for potential students to find the courses that are best 
suited for them. On the other hand, individuals today are used to having personalized online 
advertisements offered to them when navigating across different websites. When using different web 
stores, they receive recommendations on interesting products based on their user profile. 
Recommendation systems are unavoidable in our daily online journeys. In higher education, 
recommendation systems are still a novel approach in the marketing of the learning offering.  

In this project, the students with their heterogeneous background were regarded as online consumers. 
The need for a user-friendly, personalized interface was recognized from the very start of the project 
and development work to launch a recommendation system was started. 

3 RECOMMENDATION SYSTEMS 
In the project, we worked with a number of collaborators to create recommendation systems to support 
both students and universities of applied sciences themselves. Students benefited from having 
recommendations on courses to choose, and UASs had and AI system that helped in comparing how 
the courses and competences matched with the relevant job openings. In the following, we will describe 
the functionalities, experience, and future possibilities of these systems. As background, we describe 
how the students found their way to recommendation tools available via the AMKoodari website 
(https://amkoodari.fi).  

Before any of the potential students found their way to the AMKoodari website, or to the sites of individual 
universities of applied sciences, we conducted a variety of activities to raise awareness and activate 
potential participants. Given that these people were anybody besides degree students at higher 
education institutions, the project reached out to employment officials (for the unemployed), to 
businesses (for the employed), and to the public at events and other channels. These activities are 
discussed in depth in the actual project report.  

While the project had a specific website most often students found their way to courses directly via the 
websites of the participating five UASs. Turned out that social media also was a strong influencer 
throughout the project. The table below shows the division of sources from where prospective students 
learned about the studies on offer. 

Table 1. "Where did you learn about these studies?" 

Quarter UAS 
website 

Employment 
office Friend Employer Social 

media Fair/event Other 

Q2_2021 47 % 6 % 15 % 0 % 19 % 1 % 16 % 

Q1_2021 36 % 10 % 18 % - 24 % 1 % 15 % 

Q4_2020 32 % 15 % 15 % 1 % 24 % 1 % 15 % 

Q3_2020 23 % 36 % 14 % - 25 % - 10 % 

Q2_2020 37 % 5 % 17 % 1 % 33 % 1 % 12 % 

Q1_2020 33 % 2 % 23 % 4 % 27 % 1 % 15 % 

Q4_2019 23 % 3 % 16 % 6 % 24 % 1 % 28 % 

The information above means that most probably many of the prospective students did not necessarily 
visit the AMKoodari project website at all. The ones who did, had multiple ways for finding courses that 
interested them at their disposal. First, of course, just finding out what the offering was and reading the 
course descriptions or perusing the blog posts available, second, recommendation systems.  

The recommendation systems were introduced mid-project, and the first feedback related to them were 
available after the third quarter of 2020. Below is a table indicating the number of users who gave 
feedback after a particular quarter, the percentage of respondents who used a recommender available 
on the AMKoodari website, and the percentage of those who found the recommender useful. 
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Table 2. Recommendation system use. 

 Number 
of respondents 

% using a 
recommendation 

system 

% of whom 
found it 
useful 

Q2_2021 272 13 % 64 % 

Q1_2021 148 16 % 75 % 

Q4_2020 446 21 % 65 % 

Q3_2020 232 24 % 62 % 

As the percentage of the recommendation system use declined over time, it might indicate that the 
website visitors have learned of courses and their content from other sources already. Some may be 
returning to find more offering, having already found their path. Nevertheless, given that the percentage 
of users who found the recommendation system useful remains relatively stable and high, we are 
encouraged to develop these systems further.  

In the project, we produced two tools for helping potential students in the course selection: one a simple 
decision-tree type selection tool, the other, a mobile app using AI methods in the guidance. In the 
following, we describe the functionalities of the two. 

3.1 Decision-type tool 
The first one, a simple decision-tree type tool in the AMKoodari website, is based on a set of seven 
questions, one for each module within AMKoodari. Based on the answers to these questions, a potential 
student receives a recommendation of courses (currently available) and topic areas that might suit them. 
The tool also suggests competences to gain based on the kinds of skills the job market is seeking.  

3.2 Mobile application 
The second one, a mobile app called AMKoodari (aka AI tutor within the project), was developed using 
both decision-tree-type technologies as well as AI methods. It was made available for free download 
both for Android and IOS users (respective approximate amounts of downloads during the project: 600 
and 100).  

After initially experimenting with a dataset containing enriched course descriptions, the mobile app team 
took EU’s ESCO (European Skills, Competences, Qualifications and Occupations, https://ec.europa.eu/ 
esco/portal/home) classifications as its dataset, and built a natural language AI model using Watson 
NLU. This model searches through the dataset looking for skills and calculates scores for them.  The 
app also uses another natural language model based on Wikipedia which finds keywords wider than 
ESCO data. Additionally, the app uses an AI-based translation service to translate course descriptions.  

In addition to these, the team built a natural language classifier based on anonymous feedback from 
AMKoodari students. This data was used to recommend AMKoodari modules using five questions. This 
feature was, however, removed from the app as it turned out that prospective students need more 
information on modules and that recommendation alone is not enough.  

As regards data from the actual users of the app, there were not enough users to make any meaningful 
analyses. The data sources used were limited to course descriptions (enriched with information on 
skills), ESCO classification and occupations that were linked with AMKoodari courses and skills, and 
anonymous feedback from students. Despite this, the app project was able to experiment with multiple 
algorithms, and learn how to best use the technologies. Future development will need to focus on user 
experience, which, of course, is the most important feature of any app. 

4 AI DEVELOPMENT FOR CURRICULA PURPOSES 
The third AI-related tool was produced for the universities of applied sciences themselves for linking the 
curricula with the job market and for identifying course candidates to be added to course selection. We 
aim to further develop this tool so that it can also be used for helping students in their choice of studies.  
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The first phase of this project was data modelling: all the learning offering from the participating five 
universities of applied sciences were machine-read after which artificial intelligence (cognitive AI 
platform using natural language processing algorithms) was used to identify courses that relate to 
coding. Then, the solution was used to produce a real-time view into skills that are in high demand in 
this field (typically software development), how this demand is spread to different geographical areas, 
and what are the themes and potential clusters.  

Once the data was analysed, we had visibility into courses, the competences they offered as well as to 
real-time demand of those skills. These could be sorted into lists, competence charts or separate 
documentation.  

As a result, we had the competences related to modules listed, and in the first implementation (depicted 
below) we could link any module’s specific skills into job openings in a designated geographical area, 
see where the job openings are, how many there are, and what the top ten jobs specifically are. Below 
is a screen shot of the first implementation.  

 
Figure 1. 5AMKoodari implementation (NB. Acquirements = Skills; the original is in Finnish;  

the titles are automatic Google translations). 

In addition to the functionality described above, we could also see skills that were missing from our 
courses. Overall, the tool is very useful in verifying how well our course offering and the skills honed 
therein match the job market demand. We could also drill into the specific skill demands of job roles as 
the tool gives the actual job posting information of top ten jobs within that skill area. 

When the first implementation was finished in March 2020, we could also see that offering free coding 
education was not in vain. At that point in time, there were altogether 12364 open jobs in the designated 
three geographical areas within the seven modules we had defined for the offering. The majority of the 
demand was focusing in Modern web and mobile development – 6191. 

5 SUMMARY AND NEXT STEPS 
While the development project continues until the end of 2021, we can already conclude that the project 
has been a success. Learners found our courses, and they also found AI tutor (the mobile app) and the 
course recommendation tool interesting. The Finnish Ministry of Education and Culture had set clear 
targets as to the number of credits students need to accomplish, and we achieved those targets well 
ahead of time. It was also obvious that the learning offering met the needs of the world or work and 
businesses. As regards feedback on the solutions we developed, user feedback was positive overall, 
and potential students used recommendation systems especially when choosing their first courses.  

In addition to succeeding in the development work, we found identifying the areas where we need to 
improve very meaningful. First, of course, we need to improve the usability of the solutions. Second, we 
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need to learn more about data: what data to collect and in which format, how to make meaningful 
analyses of it, etc. The technologies already exist and we were able to use multiple AI methods, 
algorithms, decision-tree tools, and combinations of them – but what we need to learn more of is data.  

Finally, a special note about AI ethics. As we develop solutions and apps which, for example, through 
recommendations give guidance on choices learners make that influence their lives, we must take into 
consideration the values that guide the development work. Developers of apps and other solutions 
cannot determine if the service that is developed is meaningful for the individual or not, nor can they 
determine if the choices artificial intelligence offers has consequences for the individual or not. 

The usability of any solution entails that it must be able to offer personalized solutions for a learner. 
Producing personalized content is only possible if we have enough data of learners. The data used by 
AI must guarantee protection of privacy, learners must accept that her/his activity produces data which 
is gathered, and we must be able to guarantee that the data gathered depicts a phenomenon and is not 
biased or corrupt to begin with. We must be able to tell a user of a solution on what base a certain course 
has been recommended for her/him. In other words, the decision-making process of any AI solution 
must be transparent.  

We are moving from degree centricity to competence centricity. Education is conceived as service and 
students’ role is becoming that of a consumer. This transition poses a challenge for higher education 
institutions as we must develop both the offering and technologies related to them with the customers 
and their needs in mind. 

Developing technology according to ethical principles is an enabler of continuous learning renewal. 
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DIGITAL DIVIDE AS A CATALYST TO ECONOMIC EXCLUSION:
REMOTE LEARNING DURING COVID-19 PANDEMIC
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Abstract

The national lockdown caused by the Covid-19 global pandemic has destabilized many sectors of the
South African economy. The education system in the country, like in many other countries, resorted to
remote means of teaching and learning to salvage the academic year and complete the academic
project. While the idea of online teaching and learning is noble, it cannot be implemented on a one-size
fit all approach. Most South African learners are from rural areas and previously disadvantaged
communities. Such learners, especially those whose families do not afford devices, are left out.
However, well-up families can afford the costs involved and will ensure their children progress. 

This qualitative study looks at the impact of the digital divide on education equality and consequently
future economic participation. The research is motivated by the challenges faced by disadvantaged
South African public high schools in transitioning from face-to-face to remote learning in times of crisis.
The following research questions were paused: What are the challenges faced by disadvantaged public
schools in implementing remote teaching and learning? How do these challenges affect education
equality and future economic participation? To find answers to the research questions, an
underprivileged public high school within the Cape Metro was selected as a case study. Purposive
sampling was used to select participants. A total of 52 learners and 15 educators were selected to
partake in semi-structured, open-ended interviews over a period of three (3) weeks, with a response rate
of 73% and 80% respectively.

The primary outcome was that the digital divide leads to unequal access to education and consequently
economic exclusions. 14 learners and 3 educators could not finish the interviews and their data was
withdrawn. The adoption of remote learning requires access to devices and the internet, among others.
The results show that it is highly unlikely to successfully switch to remote teaching and learning in an
underprivileged school. Without access to devices, remote learning is not possible. Furthermore, there is
a strong link between digital literacy and economic participation. It is therefore evident that digital divide
contributes to economic exclusion.

Keywords: Remote learning, digital divide, adoption.
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LITERARY HERITAGE AND DIGITAL ARCHIVES 
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Abstract 
The study examines the significance of the document, as well as its functions in the reference-
bibliographic, informational, and cultural-historical significance. The origin of the term "document" is 
traced, as well as the types of documents and their meaning and main functions for the benefit of the 
society and the government of the country. 

The second part of the study examines the problems of modern archiving in Bulgaria. It presents the 
guidelines in which the archival activity should be developed, such as the need for qualified personnel 
to accelerate the digitization processes. The study also considered one of the most important 
problems, that in Bulgaria most of the institutions do not have a good material and technical base for 
the storage of their documentation due to lack of funding or inappropriate and non-compliant archives, 
which in turn is a high-risk factor for document storage. 

To achieve the objectives of the present study, a conditional-analytical approach, historical and 
functional analysis, and content analysis were used. 

Keywords: Archives, libraries, digitalization, documents, information technologies, communication, 
pandemic. 

1 INTRODUCTION 
"The National Archives resource is an essential part of each country's historical memory. The 
obligations to form, systematically complete it with historically valuable documentary testimonies and 
ensure their use by the users concerned shall be entrusted to the relevant state archives. They play an 
important role in the process of democratising modern society through the realisation of new functions 
contributing to the implementation of the right to information of every citizen, including documentary 
information on the past."1 

Over the course of their millennial history, archives have always had a key position in state-
administrative government, but their activities related to the preservation and translation of historical 
memory in the political and cultural space are important for the whole society. Without archives, 
historical continuity in the development of the social community, respectively, is impossible. its 
existence and progress. Like libraries and museums, archives help to make effective use of the useful 
historical experience and knowledge gained by individual civilizations, states and peoples.  

In modern society, archival documents have their meaning and are used in solving a number of 
problems – political, social, economic, cultural, environmental, etc. The activities of the archival 
institutions could be likened to the construction of a bridge between past, present and future, which is 
necessary for the inclusion of peoples to timeless values and ideals. The formation, preservation and 
provision of the use of the archive resource in each country is the responsibility of its national archives 
and its relevant staff, but at the same time it must also be the responsibility of our entire society.2 

The issues related to the right of access of citizens to the archival documents purposefully collected 
and stored in the various archives are often discussed in the Bulgarian public space during the period 
of the transition in Bulgaria to modern democratic values and market economy, which has been 
carried out since the end of 1989. The obligations to form, systematically complete it with historically 
valuable documentary testimonies and ensure their use by the users concerned shall be entrusted to 
the relevant state archives. They play an important role in the process of democratising modern 
society through the realisation of new functions contributing to the implementation of the right to 
information of every citizen, including documentary information on the past. 

The use of documents as information sources also gives rise to certain specific difficulties. [1] 
 

1 Prof. Dr. Andriana Dao –Archives and society 2000 — MP «Archivist and documentary» towards Specialty «History»; Specialty 
«Archivist and documentary» 

2 State agency "Archives “-Methodological Code/ Scroll I, 2013 
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Since its emergence in antiquity and until today, official documents have been an essential means of 
governance in a society. Most of these documents are created as public, but in practice documenting 
in a number of areas of public life is regulated as "non-public" - the activities of law enforcement, 
defense, the safety of citizens, etc.  

The preserved and reached archival documents are authentic testimonies of the past, reflecting to the 
maximum extent the specific reality and simultaneously having legal force. It is expressed by the 
property of each document to serve as evidence of the fact, event or process fixed therein. Due to this 
feature, once their operational operation has been exhausted, the documents shall continue to be kept 
in the relevant establishment records for a specified period of time. Upon expiry of these deadlines, 
historically valuable documents are transmitted for permanent storage and use in specialized state 
archives, and the invaluable documents are subject to destruction. 

Valuable documentary evidence in the historical archives must in principle be made available for the 
use of the researchers concerned and to all other citizens. However, terms as "archive" and "archival 
documents" bring connotations to most Bulgarian citizens of hard-to-reach repositories of information 
and secrets, of secrecy, expectations of sensational revelations and intriguing public scandals 
affecting the activities of institutions, organizations and celebrities, among them politicians, 
intellectuals, journalists, artists, scientists, etc. Outside the public attention remains the responsible 
and useful activity of the archival institutions, ensuring the formation, preservation and efficient use of 
the national documentary and archive resource 3. 

2 DOCUMENTS 
The document is fixed on paper or electronically, information produced as a result of institutional or 
individual activity. It combines content, context and structure, evidence of authenticity and activity and 
does not depend on the physical nature of the material medium. . [2] 

It comes from the Latin word "documentum" - (specimen, testimony, proof). It is a material object 
containing information in a fixed form and specially designed for its storage and transmission in time 
and space. "Documentum" is perceived in its meaning as "proof", "testimony" and firmly retains its 
original legal significance over the centuries. A later extended interpretation of the term 'document' 
from the point of view of informatics, unlawfully referred to as 'documentary' and now 'scientific and 
technical information', led to an unnecessary terminological contamination in practice, where all or any 
sources of information are perceived and identified as a 'document'. As a carrier of the information can 
be paper, punchcard, photo tape, magnetic or optical disc, magnetic tape, clay tiles, etc. Documents 
may contain texts in natural or formalized language, images, sound information, etc. According to their 
content, they are divided into scientific and technical (articles, books, patents, drawings, standards, 
technical reports and descriptions), legal (decrees, laws, regulations, contracts, etc.), management 
(orders, instructions), etc.[3] 

This interpretation for documents defines and perceives not only written ones (documents, books, 
etc.), but also works of art, numismatic monuments, museum exhibits of a mineral, botanical, 
zoological or anthropological nature. As a "document" means any material object that fixes or confirms 
any knowledge and can be included in a particular collection.  

Documents, like humans, have their own life cycle. They are born somewhere to fix in them some or 
other socially significant facts. They move to communicate these facts from one to the other. They are 
detained on site in order to perform certain actions in order to comply with what they request. They're 
provoking answers that go the other way. And there comes a time when the issues raised are over, 
when the original, purely practical function of the documents that have arisen has been fulfilled. . [4] 

The document in its archival concept is indeed also a material source of information, it is material, but 
unlike others it arises not only by itself, but is created by man consciously as a result of his diverse 
activity and is a sign of a high culture and development of human civilization and knowledge, and not 
the result of documenting natural, physical and other phenomenons. It is a product of the purposeful 
thought activity of a particular individual or group of individuals. The documents also have a specific 
addressee and are aimed at carrying out a certain type of activity. Those of archival type are usually 
not printed in many copies, and in this sense this kind of documents are perceived as single, unique.  

 
3 State agency "Archives “-Methodological Code/ Scroll I І, 2013 
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The terms themselves “information", "documentation" have become very widespread lately, but they 
are neither clear enough nor unambiguous. As well as the new scientific discipline, which deals with 
these issues and whose right to life no longer denies, carries very diverse names - documentation, 
documentary, scientific information, theory of scientific information, information science, etc. However, 
this term has one content for the archivist, another for the modern "documentary". 

The original meaning of the term "document" was purely legal – "written confirmation of rights and 
status in a form prescribed by law". For the archivist these days, this meaning is now broader. The 
document is a material object containing primary information specifically intended for its transmission 
in space and/or in time and used in public practice. 

How broad is the concept of "document" for informatics specialists (the latest name of this discipline 
imposed by Soviet scientists), it is well apparent from the following passage in the recently published 
"Basics of Informatics": "Written documents serve as the main source of scientific information needed 
to conduct each study. Again, written documents shall set out the results of that study and give them a 
general interpretation. For some sciences (e.g., history), written documents play an even more 
important role. First, for historians, the content of the various scientific documents is one of the main 
objects of research; secondly, the exposure of the results of the study in a new written document, 
article or monograph, is a basic form of conducting the final stage of the study itself.4 

Here is also the traditional, let's call it an "archival" document, and the monograph written on the basis 
of archival documents. But it goes further, saying that in "a broad sense documents can be considered 
not only inscriptions, manuscripts, and printed publications, but also works of art, numismatic 
monuments, museum exhibits of a mineral, botanical, zoological or anthropological nature. Any 
material object which fixes or confirms any knowledge and may be included in a particular collection 
shall be recognised as a document.'5 

It is known that a particular set of documents is commonly referred to as documentation. Thus, it is 
accepted to speak of technical documentation, commercial documentation, etc. In 1920, under the 
Netherlands Patent Management, a Netherlands Institute of Documentation was established, later 
renamed the Institute for Documentation and Archival Work. In 1934, this term entered into the name 
of the International Documentation Institute, to which the International Bibliographic Institute was 
transformed, and in 1937 - in the name of the International Documentation Federation (FID) 
established on it. (Petkova, State Archivist.Selected(1960-2015), 2015, p. 101-119)  

3 MAIN FUNCTIONS OF DOCUMENTS 
Documents perform in society a variety of functions, regardless of whether a function is, or is not, 
realized by the author, whether or not it is consciously set, programmed by him when the document is 
created.[5] 

The main functions are: 

1 Information function - fixed, materialized some information. 
2 The social function arises in order to satisfy one or another public need and contains information 

particularly about public processes. Even in the case of falsification of a document, the 
information contained therein does not cease to be socially significant, since the disclosure of 
the causes of falsification may lead to very important public conclusions. 

3 Communicative function - through them is organized and maintained the connection between 
people in society and between its different structures. 

4 Management function – when the document manifests itself as a means of exercising the 
management activity. It plays a role in the normal functioning and improvement of the state 
system as a whole and its individual units, for the functioning of the production and other 
structures, for ensuring the conditions for the participation of members of the public in the life of 
that same society. 

5 The rule of law - Some of them are, in principle, intended to anchor and amend the rules of law 
and legal relationships in society. Others, however, acquire the rule of law over time. These are 
the ones that, on one occasion or another, are used as evidence in court, in the investigative 

 
4 LarkovN. Current Problems on documentary on Modern Stage. — AP, 2010, 1–2, 47–55 
5 Again there, p. 81. 

2406



 

 

bodies, in the prosecutor's office, in the management bodies, etc. - to acquire something, to 
prove a fact. In principle, any document can become evidence of something and thus 
temporarily possess such a rule of law. 

6 Function as a historical spring - It is inherent in all documents, it is objective and does not 
depend either on the personal desires of their authors or on whether documents will ever be 
archived, whether they will be actually used as a spring.[6] 

Beside space transition, information is also transmitted in time, it is through this part of the emerging 
documents that they stop, cool down in place to become an "archive". From here on out, they are 
mostly a historical spring, that is, building material for historical science, but they are called periodically 
to life as a source of useful public experience. And every modern state takes care of both its current 
documentation, ensuring its normal functioning, and the archive through which it looks at the distant 
and recent history.[7] 

4 DOCUMENT TYPES 
Depending on the extent of typification, documents can be grouped into standard and non-standard. 
The standard ones have pre-printed text and places to fill in special content. They bring uniformity and 
stability to their shaping and are a necessary condition for the automated processing of the information 
reflected thereon. 

Based on their form the main form types of the documents are text, graphic and tabular.  The first type 
“text documents” requires the most time for compiling and perceiving the information reflected in them. 
With the accuracy and order of the applied quantitative characteristics of the processes and 
phenomena are distinguished digital-table documents used most widely in the manufacturing and 
economic sphere. 

If we apply the functional approach to the documents, we could separate them into several different 
documentation systems, such as: organizational-administrative, financial-accounting, statistical, on 
material and technical supply and placement, on labor, on inventions and rationalizations, on the 
archives, etc. [8] 

The general administrative organizational and distribution documentation, which is created and used in 
each establishment, company or organization, includes such widely distributed documents as: order, 
decision, instruction, report, memo, information, report, protocol, business letter, etc. According to the 
requirements of the BDS, the organizational and ushering documentation system is "A complex of 
interconnected documents subject to single rules and requirements that resolve organizational issues, 
documents that are of an ushering nature and the case documents related to them". 

The largest volume of documents created in the establishments, companies and organizations are 
those of a financial and accounting nature. They are continuously documented and aggregated in 
monetary terms, using natural measures, impact of business processes and phenomena, revealing 
their interconnection and conditioning. Financially, the accounting documentation must provide the 
management bodies with timely and reliable documentation for carrying out analysis, control and 
decision-making of certain management decisions. Another documentation system is the statistical 
documentation. 

The statistical documents created in the establishments, companies and organizations are a rich 
resource of information for their development. The indicators on which the statistical reporting forms 
are compiled reflect in synthesized type of the most essential aspects of their activity. More important 
indicators on which the statistical reporting documents are compiled as follows: for the manufacturing 
and realized production, for labour and salary fund, for the cost of production, for material and 
technical supply, for accidents at work, etc. They reflect the dynamism of science and technology 
during different historical periods. The scientific and technical documentation differs from other 
systems in that it has long-term practical significance and includes: texts, graphic, tabular and other 
types of documents. It is subdivided into the following main groups: research, design documentation in 
the field of capital construction, construction, technological, scientific and technical documentation in 
connection with inventions, streamlines, patents and others.  

The use of the possibilities of electronic computing for automated processing of administrative 
documents and creation of so-called machine-readable documents is related to an increase in the 
volume of information that is stored, processed and transmitted and the increase in the complexity of 
management work. By electronic processing of the primary documents of the institutions, companies 

2407



 

 

and organizations that contain data about the events that occurred during the reporting period of time, 
tabulograms with processed and aggregated data are prepared, which are used by subsystems and 
individual indicators. 

In every institution, company and organization it exists „record keeping unit” in which operations with 
the documents are performed from their creation to their grouping into cases and the transfer of closed 
cases to the archive. 

5 PROBLEMS OF MODERN ARCHIVIST IN THE REPUBLIC OF BULGARIA 
For years, strange processes have been underway in the Bulgarian state administration around the 
activities related to document compilation, document flow and document deferral in the institutional 
and historical archives. Known and unknown technicians have settled there for a long time from the IT 
sector who try to "re-morph" the rules and principles of archivist and documentary. 

We must emphasize that without archivists-specialists, respectively without the profession of archivist 
with the status of regulated profession, the State Agency "Archives", which is authorized to conduct 
state policy in the respective sector, could not guarantee the systematic replenishment of our National 
Archives Fund (NAF), as well as the preservation of the archive complexes in its composition, On the 
other hand, modern state institutions and institutional archives provide electronically quality, cost-
effective and easily accessible administrative services to citizens. 

Without graduate archivists who have a starting professional university education in archivist or 
additional qualification, our archives – institutional and historical– will not be able to perform their 
specialized functions. And ever since its emergence, it has been the archives that ensure the 
preservation of the most historically valuable documentary evidence with a view to protecting the 
irrevocable rights in every society.  

The proliferation of information and communication technologies changes their social role, as well as 
society's expectations of the profession of archivist. In the time of electronic information, the traditional 
model of historical archives is logically changing from stationary to communication. The established 
strategies, regulations and framework programmes of the European Union on the development of the 
archival information sector are aligned with the new generation of communications aimed at interactive 
and comprehensive interaction with users of archival information. Some of the services provided to 
citizens are increasingly approaching the communications and intangible type of e-services that are 
typical of modern communications. 

By participating in the realization of the right to information of every citizen, the Bulgarian historical 
archives, which are part of our state administration, also become an active mediator and a major 
communication center in public cyberspace. 

Globally, work is being focused on the digitization of the information resources of historical archives. 
Particularly impressive in this regard are the scale, pace and results of the digitization of public archive 
resources in the USA, Australia, Great Britain, France, Russia, Hungary, etc. However, it should be 
clarified that such results are achievable when there is a clear national strategy and a systemic policy 
is being carried out in this regard. 

A beneficial factor for the technological transformation of classical historical archives in the European 
Union with the help of new IT technologies are the strategies, regulations, policies and priorities for 
expanding archival cooperation, established at institutional and expert level in the community. The 
cooperation achieved covers both the integration of their information resources into the single 
European archive area and the management of modern electronic documents in the public sector, 
including their archiving. 

As a result of the structural transformation undertaken, access to the individual national archives is 
now provided through the pan-European archive portal APEx, successor to the previous APEnet. EU 
countries also have web-based portals with access to their repositories. Some of them also have a 
National Register of their documentary complexes stored in individual archives, libraries and 
museums. It is known that in the period 2011-2015 began digitization of the cultural and historical 
heritage of the Member States of the European Union, including the Republic of Bulgaria. The aim of 
the project, funded and coordinated under the Europeana Strategic Plan (Europeana), is to create a 
Single Digital Library for the digital content of the Institutes of Collective Historical Memory within the 
EU. Further through the European and APEx portal, we will work together to create a common digital 
infrastructure of Europe's cultural wealth. In connection with the digitisation of the information 
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resources of archival documents, efforts are aimed at creating a single standard with a view to their 
proper preservation in the future. 

The revised changes require innovative methods for the exchange of information and training using 
existing social networks, including those of memory institutes – archives, libraries and museums. We 
are witnessing that the cross-border computer archive networks are already tying their users from all 
over the world at this stage. 

The most important internal factor in the transformation of traditional archives is the achievements of 
theoretical archivist, such as complex integral knowledge. The most important of the external factors 
for the national archival institutions are the regulatory function of the state, the scientific and 
technological potential of society, the strategies, regulations and policy of the international community 
for the preservation and use of archival heritage. 

Therefore, not only technological innovations in the field of archiving modern electronic documents, 
but also the digitization of public resources concentrated in state historical archives require 
professional archival training and continuous qualification of working archivists, which are consistent 
with the modernization of public administration in the context of modern information paradigm and e-
government. Surely, however, the imminent deletion of the profession of "archivist" from the List of 
regulated professions will call into question the professional competencies of the archivists- 
specialists. The prepared change, which is surprising for the professional archival event, will 
discourage young people who have so far purposefully chosen to study for archivists in the specialty of 
Archivist and documentary studies at the Historical Faculty of Sofia University "St. Constantine and 
Helena". Kliment Ohridski" or in other universities that have tried to organize in recent years variant 
majors. This attempt to "destroy" the archival profession in the Republic of Bulgaria raises some 
concern in the representatives of the archival history in Bulgaria, as well as makes us wonder if we 
would like to erase our national identity by deleting the "Guardians of Documents" (archivists) from the 
List of regulated professions. [9] 

6 CONCLUSION 
The practice has proven once more the need to promote and use more rational methods for organizing 
documentary activity in companies and organizations. In the modern conditions of our socio-economic 
development, the transition to the new organizational forms of management and the efficiency of 
management workplace significantly higher requirements for document-making in them. 

The requirements and the methodology of work are administrative-management documents and the 
desire for their ensuring completeness and even more complete use of documents from the fund of 
State archive fund it is necessary to contact the organization by the authorities and management and 
from individual companies for specializing courses. It is well known that even insignificant streamlining 
of the documents and the methods of their organization, i.e. the processes that are repeated 
repeatedly, can bring great economic and social effect, increase the culture of management and the 
quality of work of administrative management staff. This will undoubtedly have a favourable effect on 
the state of the AHF. 

With the development of human knowledge in general, with the improvement of public political 
development and the principles of state-of-the-art, as new technologies progress, the organisation of 
each society, as well as globally, becomes more complex while becoming particularly dependent on 
the document, the importance of which as an information unit is becoming increasingly significant.  

The documents are an inseparable companion of human improvement and development from its 
appearance, right up to the present day. For millennia, they have been the main opportunity to specify 
certain information and a means of preserving, preserving, and transmitting it from generation to 
generation, without which human knowledge would hardly have had modern achievements. [10] 

The database model for managing the institutional archive provides full service, enabling by creating a 
digitized copy of each individual document to design a digital archive for management needs. 
However, it should not be forgotten that the proposed software model is only a segment in the 
management of the overall life cycle of the document, a very important segment whose absence 
should rather be overcome if we are to have well-ordered and functioning establishments, and from 
there historical archives. Because the latter are a function of the prearchive field, and if the chaos and 
misunderstandings in it persist, the idea of a well-functioning electronic government can easily be 
torpedoed. 
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In conclusion, put another way, the interdependence between the establishment, availability, 
preservation and extent of use of documents, in particular archival documents and the level of 
development of public policy relations and the establishment and functioning of an effective state 
system, is indisputable. The more developed one part of this equation is, the more significant the other 
part of it and vice versa, i.e. they cannot exist efficiently and effectively without each other. 
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Abstract 
The paper deals with the issue of further education, lifelong learning of professionals in practice. The 
authors view the process of education as a process of solving various problems, in which it is necessary 
to constantly overcome various barriers, to be able to cope with them. 

The basic objective is specifying and deeply describing the main barriers in education process of 
teachers, managers and specialists. The secondary objective of the paper is to categorize these barriers 
in the creative process and in education into basic categories; describe the circumstances and origins 
of these barriers, their effects, shed light on issues that may not be obvious at first glance in common 
practice. 

The result of several years of study is an overview and specification of basic barriers to 6 basic barriers 
that fundamentally affect creative work, the educational process, studies. These barriers are then 
promoted in practice in other areas, such as management, any professional, qualified activities, etc. 

The authors divide these barriers into intellectual, socio-cultural, political, environmental, emotional, 
ability and communication barriers. The first barriers lie at the level of our intellectual abilities, the second 
are mainly dependent on many years of practical experience and skills, which in some cases may even 
at first glance contradict common sense, ie intellect. Emotional barriers reflect the perception of the 
problem within ourselves (and others), and as a rule, emotions often contradict both our intellect and 
charged experiences. People encounter these barriers not only in everyday work, in solving various 
problems, non-standard situations, but also in further education and professional development.  

The paper deeply describes in the education barriers, their specificity so that it is possible to understand 
them, identify with them and then overcome them not only in education process. If we can identify and 
understand the negative barriers to the educational process, we can remove or minimize them and thus 
streamline the educational process. 

Keywords: Educaition process. Barriers. Category of barriers. Learning. Teaching. Teacher. Manager. 
Specialist. 

1 INTRODUCTION  
During every human activity, including the continuous education and personal development processes, 
people encounter various barriers that negatively affect these processes. A deeper analysis reveals that 
we must be able to cope with a number of ‘handicaps’, that we must acknowledge them. This 
acknowledgement often conditions the success of our subsequent activities, because it is then possible 
to actively work with our barriers. In a way, we can overcome every obstacle and thus reach our primary 
goals, which is the development of our knowledge.  

This paper systematically focuses on barriers that may hamper our creativity, learning, and lifelong 
learning. 

Barriers may be divided into technical and human barriers. We will focus on barriers related to individual 
human beings. Therefore, we further distinguish these basic barriers: intellectual, socio-cultural and 
political, environmental, emotional, ability, and communication barriers. 

The first of these barriers comes at the level of intellectual abilities, the second mainly depends on years 
of practical experiences and skills, which, in some cases, may even at first glance contradict common 
sense, that is, intellect. Emotional barriers reflect the problem of perception within ourselves (and other 
persons), and usually emotions often contradict both our intellect and gained experiences. 
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2 METHODOLOGY 
The research methodology was based on guided interviews and questionnaire surveys with various 
specialists, managers from various fields (including security, ICT), with teachers and academics from 
several universities. Background materials were collected over a period of 5 years and subsequently 
analysed and barriers were then categorized into basic categories. 

3 INTELLECTUAL BARRIERS 
Intellect may be understood as the sum of those partial qualities and abilities that make up a human 
being's intelligence, while intelligence is that person’s general ability to solve complex problems and 
successfully cope with new situations in relation to themselves and their surroundings – that is, the ability 
to adapt. This requires experiences, information, and good education. 

Table 1 Socio-Cultural and Political Barriers 

Examples of some common beliefs that are internal to organisations and that adversely affect 
 the development of technical problem-solving and education 

The idea that imagination and reflection (meditation, reflection, thinking) are a waste of time and more or less 
foolishness or lost investment. 

The idea that playfulness is only an activity important for of children. Playfulness, relaxation, and imagination do 
not stop being inherent only to children, but are essential for creative thinking.  

The idea that problem-solving is a serious thing, and humour has no place in it. The opposite is true. Humour looks 
at things from a slightly unexpected point of view, thus arousing associations and linking ideas that do not emerge 
when viewed seriously. It is well known that people who often work in stressful situations (paramedics, militarily 
personnel, emergency dispatchers, or even good security managers) use specific, often sarcastically sharp, dry 
English-style humour. 

The idea that solutions in technical fields should be primarily based on logic and not intuition or feelings. In addition 
to logic, professional intuition is a prerequisite for the work of managers in the technical world. 

The idea that any problem can be solved technically, provided there is enough money. In some cases; however, 
neither technology nor enough money helps. The core of problem-solving often rests in people, not in technology!  

The idea that a technical solution must be implemented immediately, forcefully, without any discussion or 
explanation. Here too, it is necessary to be very sensitive and responsive.  

The idea that there is no room or time for education at a time of investment cuts; it takes away from the nature of 
the problems to be solved. Education is a time-consuming investment, in addition to taking workers away from 
their company's primary processes. 

In practice, we often encounter difficulties in identifying problems [1,2]. These usually stem from one's 
inability to determine what is essential and what is not in terms of solving problems, and thus they appear 
when there is a lack of a comprehensive, systemic view of the matter at hand as well as life experiences 
with problem-solving. Moreover, even in practice – especially in analyses, audits, brainstorming 
sessions, etc. – various people will likely have different perspectives on a given problem, even when 
they understand the given situation [3,4]. Therefore, upper management, middle management, and 
specialists in all fields of human activities may perceive the same problem quite differently. Ordinary 
employees understand the need for education quite differently [5]. 

In practice, other, very common barriers, include difficulties in formulating problems that must be solved. 
These are often caused by limited discipline and interdisciplinary knowledge; potential lack of clarity of 
the goals that one wishes to achieve; individual needs, including knowledge; and the continuous 
education process [6]. Quite often, the cause of difficulties in formulating problems rests in the limited 
time spent on defining a problem and analysing it. Management tends to underestimate more extensive 
analyses that need to be completed. There is often talk about unnecessary wastes of time or money. 
Analyses carried out by supplier (especially purely consulting) companies are also understood by 
management as unnecessarily pulling money from the customer's pockets! The sad fact is that analyses 
completed by some external companies really do not bring any results. However, this is an issue of 
choosing the right company, not questioning the essence of independent, external analysis! Similarly, 
the process of education in the most diverse institutions is approached in negative situations [7]. 
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The previous paragraphs are closely related to difficulties in defining a problem's ‘depth’, especially in 
terms of the extent of the problem being solved, or the need for education in a particular field that is 
related to the work or problem-solving performed [8]. The scope should be ‘effective’ and economically 
acceptable in terms of respecting the solution objectives and existing constraints. In the 
conceptualisation of every activity, including educational ones, the complexity of the end solution must 
always be kept in mind. We must not be even too superficial or be carried away by insignificant details.  

Classic intellectual barriers, including in the educational process, include limited imagination. This may 
be caused by two factors: either one does not possess the prerequisites (qualities, abilities) for 
imagination on a level to be a creator/solver (one is not able to manipulate freely and intensively and 
combine various ideas in one's imagination) or one is unable to detach oneself from reality (the cause 
may be, for example, pathological, excessive effort – what might be called workaholism). We mainly 
talked mainly about the limited imagination of workers, especially in technical fields, who solve their 
current tasks and are unable to see issues in their broader context. In addition, when advocating or 
discussing topics with supervisors (usually upper management), two worlds clash. They seem to speak 
two different languages and thus face difficulties communicating their respective ideas about the 
problem to be solved [9]. Technicians often fail to explain their problems or educational requirements to 
their management in a human-friendly way, and management usually does not perceive that every 
technical solution has its limitations. 

4 SOCIO-CULTURAL AND POLITICAL BARRIERS 
These are barriers arising from established and recognised conventions and views of certain activities, 
things, and customs. The violation of these barriers in an institution is considered a violation of internal 
regulations or processes. ‘I've been doing it like this for twenty years, so how can anyone tell me that it 
can be done differently or better!’ These barriers are actually a set of established beliefs, long-term 
practices, habits, established (and very often wrong) processes in an institution, personal ties or 
interests, etc. Some examples of typical barriers in this category are shown in Table 1. 

There may also be personal preferences on the part of supervisors or institutions themselves in terms 
of preferred ways or tools to deal with certain types of tasks. This also applies to the requirements and 
facilitation of education. It is sometimes difficult to tell at a glance whether it is the pinnacle of 
professional knowledge and skills of certain individuals in their managerial positions, corruption, or the 
corporate policies of a parent, foreign organisation. 

In practice, there are numerous cases where an institution uses specific products, services, or suppliers 
without any sound professional or economic reason for doing so from middle management's 
perspective. Such economically, technologically, or logically unjustifiable solutions are, in practice, 
enormous barriers to development. They are hard to overcome or circumvent. 

5 ENVIRONMENTAL BARRIERS 
This refers to the environment in which problem-solving or technical or educational projects take place 
– from the rooms in which they are addressed, through the people who fill these rooms and their 
supervisors, up to the habits, rules, and standards of the state and air that we breathe. These factors 
affect each of us. Environmental barriers may be divided into the following basic groups [10, 11]: 

Environmental physical barriers. These include atmospheric effects (temperature, pressure, air 
humidity), acoustic and olfactory sensations, colour effects of rooms, colours of working aids, and the 
type of surrounding landscape. We may be distracted by rooms that are too hot or too cold, chairs that 
are too soft or too hard, lighting that is very intense or insufficient, drafts, poor ventilation, stuffy or smoky 
environments, noise, telephones, eye-catching events (window cleaner), smells (perfume, sweat, bad 
breath, etc.), or any number of other distractions. In open workspaces (open plan offices), large 
proportions of employees face these factors. All these affect us at work: it affects our psyche, 
subconsciously influences our motivation and work performance, an impacts our learning processes. 

Environmental social impacts. This has to do with problem-solvers' interactions with people at various 
hierarchical levels around them (subordinates, colleagues, supervisors, suppliers, etc.). These often 
feature a lack of cooperation and trust among people, suspicion, creepiness, superiority, dismissive 
reactions to problem-solvers' statements, excessive criticism, misunderstanding, ignorance, envy, 
harassment, habits, professional or other (group) elitism, improper goals, conflict, and artificially created, 
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often irrelevant, problems. These negative impacts may absolutely prevent the development of 
education or educational process in any institution [12]. 

Work processes limited by superiors. One's closest superior is one's direct supervisor. They decide on 
the workplace’s working atmosphere, whether it is an oasis of calm and creativity, or a group of 
quarrelling individuals [13]. What is incompatible with and characteristic of a creative climate is given in 
the form of examples in Table 2. 

Table 2 Environmental Barriers. 

Some examples of work processes being limited by superiors 
Insufficient support to realise creative ideas 
Autocratic style of management, egocentrism, supervisor arrogance, dealing with subordinates only from the 
position of power, ignoring ideas of people other than the supervisor themselves 
Adhering to established work methods, bureaucratic and legal limitations 
Suspicion, disproportionate criticism of errors and mistakes, and punishment for the same 
Restrictions in terms of freedom of action, time, and means 
Inability to use all sorts of incentives for creative work and work in general 
Contradictions between the words and actions of supervisors and managers; these always come to light in the end 
Hidden politicking and intrigue in the workplace 
Professional incompetence among supervisors 
Lack of real managerial skills, the art of dealing with other people in a human way – numerous managers in the 
Czech Republic still confuse management with slavery: they make decisions and commands without being able to 
listen to their subordinates and thus understand the objective nature of the problem 
Unclear opinions and requirements from middle or upper management, such that assignments themselves are 
already contradictory for subordinates 
Different, conflicting interests of shareholders, especially if the institution is owned by several equal partners, or if 
there are formal or informal groupings with influence on the balance of power or votes with vested interests 
Restricting access to information, decision-making processes, or key persons. Cutting off from a decision-making or 
key communication process. 
Supervisors’ unwarranted fears or feeling of threats from more capable subordinates; This is also how superiors can 
approach or support the education of subordinates 

6 EMOTIONAL BARRIERS 
Emotional barriers are basically protective mechanisms by which our psyche prevents unpleasant states 
resulting from creative problem-solving. The results of conceptual and creative work in the form of 
original solutions are often difficult to evaluate. Confronting a new idea or creation with the views of the 
surroundings may put its creators in complicated situations. To avoid inconvenience, people may 
consciously avoid creative work or keep their results secret [14]. Conceptual and creative work is, 
therefore, a risky area of human activity. In a more detailed analysis, emotional barriers may be classified 
as follows: 

Fear to risk, fail, or make mistakes. Fear is one kind of negative emotion. It is a state of expectation of 
something unpleasant in the future, especially as a result of what happened in the past or what is to be 
done or will happen in the near future. This provokes in people their defences against something 
uncertain in advance and thus risky. Fears of one's mistake are justified, as sanctions of different types 
may follow. Minimising fear means reducing uncertainty in the results of human activities. No manager 
can be afraid to solve problems and conduct unpleasant negotiations with people, nor can they avoid 
taking healthy risks in finding solutions. But the result itself must be risk-free for the institution. The 
manager must under no circumstances apply alibism [15]. 

Wrong criticism at the wrong time. Criticism in relation to one's creative process and its results may be 
divided into external (objective) and internal (subjective) criticisms, both of which may come at the time 
of the original work (solution) and after its realisation. It is well known that it is easier to criticise than to 
create. External criticism of one's created work is easier than the creative process itself, because the 
critic evaluates a tangible work, while at its design stage there are numerous alternative designs (i.e. 

2414



 

 

source of ambiguity) because one is working under the conditions of uncertainty and vagueness [16]. 
The creator’s work is often more difficult than the critic’s work, and that should be respected. 

Inability to relax. The main source of creative activities and critics is the human unconsciousness and 
subconsciousness, in which the initiation and maturation of new ideas and thoughts take place. The 
more relaxed and calmer a person is, the more the subconscious mind can play with unique 
combinations of diverse thoughts and the more permeable the boundaries between subconscious and 
consciousness. ‘The art of creating’ is thus linked to one's ‘art of relaxing’. Every specialist, as well as 
any other person working in a very stressful environment, must be able to shake off all their stress and 
act absolutely factually and in cold blood in the most difficult situations. The ability to relax effectively is 
one of the required skills of top specialists and workers [17]. 

Excessive enthusiasm and zeal. This phenomenon may be caused by excessive motivation (financial 
motivation, desire for success or power, entry into elite circles, etc.). The creator then solves the 
problems of his emerging work too quickly, which may be the reason that not all the creative ideas and 
thoughts will be realised. That is why the incubation stage is included in the problem-solving process, 
which is when the search for a solution is interrupted or postponed for a period of time so that 
subconscious processes can take place in the brain, thus allowing new possible solutions to be 
generated. Extreme pressures are exerted on supervisors for the speed of some of their decisions or 
solutions. Yet one must be a strong and balanced personality to be able to sense when to solve 
immediately and when to analyse calmly, and only then can solutions be definitely adopted for 
immediate implementation [18]. The proverb applies: ‘When you are in a hurry, sit down first!’ 
Inability to tolerate ambiguity. This barrier is particularly demonstrated by people with an overwhelming 
sense of order around them that is usually, though often unknowingly, linked to their desire to have order 
in their head as well. If it were order in the sense that one thinks systematically, everything would be 
fine. Usually, however, one’s desire for clarity rejects competing ideas or even ambiguity. For these 
types of thinkers, the ideal is to have everything standardised, even thinking. On the other hand, 
specialised, narrowly focused work can be characterised by a high degree of ambiguity and uncertainty, 
instability of the external environment, and uncertain behaviour of internal and external subjects of the 
institution, and every specialist, expert, or manager must be able to cope with these factors.  

7 ABILITY BARRIERS 
During any project, the abilities of every person participating in it are decisive. Abilities are general 
intellectual abilities and knowledge (our ‘theoretical potential’) as well as our practical experiences and 
skills. Practical experiences baptised by fire are essential and invaluable for one's work in certain areas 
of human activity. Ability barriers are divided into: 

Barriers in the selection of one's effective approach, problem-solving methods, specific product solution, 
or choice of measures. In general, if one is to ‘choose something’ (approach, method, product), then 
one must know for ‘what’ to choose (to solve a particular problem or task) and what to choose ‘from’ 
(existing approaches, methods, products, or supplier). In addition, if one’s approach, method, or security 
measures are to be effective, then it is necessary to consider the categories of solution accuracy, 
solution speed, cost, possibility of further development, etc. ICT features a classical issue of tenders, 
especially where there is a legal duty to announce them. Barriers to making these choices may be: 

• Low awareness of the nature of the problem, required solution level, solution objectives, 
restrictions from superiors, etc. This would be, therefore, an information barrier, resulting from 
one’s lack of interest, inability to understand the essential, etc. (i.e., barriers in perception). 

• Low level of information regarding existing features, limitations, achieved accuracies or 
advantages of solutions, references, computer media capacity requirements, algorithms, stability 
of algorithms (suitability of cryptographic methods, etc.) 

Barriers in ways of applying solutions. These are mainly barriers due to various degrees of ignorance: 
The solver (security manager) does not know that this method, product, or supplier exists. The solver 
knows that a method or product exists but does not know which solution is appropriate or optimal. The 
solver knows what the product (method) is designed for but does not know how to use it. Space, 
finances, time, staff, etc., which are standard limitations when it comes to project management. 
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Barriers due to inadequate ways of thinking and implementing activities. 
These include: Use of established, routine methods or activities, regardless of the existence of more 
appropriate methods. One-sided adherence to one's own thoughts, experiences, methods, etc. – this 
results in suppressed feedback or inability to receive information from one's surroundings. Applying only 
one's own experiences. Inappropriate organisation of work [19] – disorder, confusion, rush, laziness. 
Problem-solving approaches that are intuitive, individualistic, closed, that do not take into account the 
dynamics of change, do not see things in context or in a hierarchical arrangement, etc. 

Barriers in the form of one's lack of practical personal or institutional experiences. These barriers are 
typical at the beginning of building new processes in an organisation. Precise definitions of how to set 
up a process are usually lacking, and so it may not be known how to strictly define process policies and 
what other derivative business documents to derive from it, how to define and defend the position of a 
specialist, where to organise it, how to staff it, etc. [20, 21]. Here, every piece of advice is very valuable 
because no process may be blindly copied from other institutions: other institutions usually have different 
cultures, etc. Numerous other incidents [22] are encountered in practice only for the first time; theories, 
process plans, or procedures encounter circumstances, manifestations, or impacts that are 
unforeseeable to some extent. 

Difficulties in problem-solving stage, projects, or security incidents. These include one's inability to 
implement adequate methods, implement a product, lead a project, make quick and correct strategic or 
operating decisions, etc. Inability to use sensory imagination in one's thought, inability to receive outside 
information during a solution or implementation process, and possibly to modify a procedure per the 
usual standards (corresponding to classified security incidents) that are otherwise unrealistic in the 
solution or implementation process.  

8 COMMUNICATION BARRIERS 
Communication barriers manifest themselves as one's limited ability to express and communicate one's 
ideas and positions, share information, or work with information.  

What one person says is important to them. If less than full attention is paid to it, this can easily be 
interpreted as a lack of respect for their views. If full attention is not paid to everything that someone 
wishes to tell us, false assumptions may arise and distort our understanding. If a listener's thoughts are 
elsewhere, vital information may be missed. If, however, full focus is directed to the speaker, unspoken 
messages can be ‘heard’. We listen at two levels: First, content – used words – and second – non-
verbal signals used by the speaker, primarily through gestures and facial expressions. This second level 
of listening helps to interpret what the speaker is saying. A good listener encourages and facilitates 
effective communication. Effective listening is an essential factor in interpersonal relationships. Typical 
examples of communication barriers may be found in Table 3. 

Table 3 Communication barriers. 

Examples of frequent communication barriers 
Linguistic barriers – Coming from speakers 
Jargon or expert vocabulary, complex sentences, complex vocabulary, elevated speech, too fast or slow, 
cumbersome speech, monotonous voice, hesitation (frequent ‘um’, ‘uh’, etc.), inappropriate tone, too loud/quiet 
Personal barriers – Inside oneself 
Listeners busy with their own problems, thinking of their own answers without hearing the speaker, looking for any 
opportunity to interrupt, monopolise the conversation by trying to monologue, i.e. impatience with his listener's role 
Physiological barriers 
Listeners’ physical conditions affects their concentration – headache, fatigue, discomfort, pain, illness, poor vision, 
hearing impairment, physical handicap, speech impediments 
Barriers resulting from perception during communication 
Speakers and listeners may see the same situation from different perspectives, and this affects understanding 
(‘parent–child’), social/cultural differences, unexpected attitudes, different expectations, speakers' appearances 
(shabby, younger or older than expected, dyed hair, etc.), mannerisms, accents 
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Content-based barriers 
What speakers say may also be an obstacle for the listeners. If listeners are not interested in the subject being 
discussed, speakers speak for too long, speakers say something listeners do not wish to hear (criticises, suggests 
changes, etc.). We've all heard it before. The content are too difficult or simple. The content is repetitive. 
Psychological barriers 
Emotional states that are either expressed in the communications (the listener is already disgruntled, stressed, etc.) 
or are results of them (statements provoke anger, distrust, etc.) may come between what is said and effective 
listening and understanding: self-anxiety, anger, frustration (inability to communicate one's own opinions), status 
differences, prejudice, perceived difference in terms of social class, ability, seniority, experiences. Frequent barriers 
include personal intolerance, hostility that may arise from long-term disagreements between individuals, or as a 
result of the so-called submarine effect in a team, workplace, etc. 
Environmental barriers 
These are described in the environmental barriers section since they affect not only the communication itself, but 
also perception, etc. 

9 CONCLUSION 
Each person in their professional life gets into situations where they do not know what to do. Few of us 
are the fortunate enough to accomplish everything easily and on the first try. Few projects are trouble-
free. A good project manager, like any manager, must be able to anticipate and appreciate the obstacles 
and risks that may be encountered along the way.  

Various barriers may be encountered in the education process. Whether teaching oneself or educating 
others, many people find themselves in teaching roles. 

Life may present difficult situations, but these should never be surprising from a professional 
perspective. Professionals must be able to keep their balance and insight even in the most difficult 
situations. The authors of this paper have aimed to acquaint their colleagues with the typical barriers 
that are often encountered in the course of everyday activities, including the process of education. These 
barriers are purposefully and systematically divided without looking for or suggesting any ways or 
methods of overcoming them. There are no universal solutions in this area. If the reader identifies in our 
paper similarities to their personal experiences to date, which then may be generalised to gain broader 
insight and inspiration, our objective has been met. 
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Abstract

The way engineering students perceive an engineering course that is co-taught between an English
instructor and two engineering faculty at an English medium instruction (EMI) university has not been
studied. In order to better understand how students perceive such a course, a survey consisting of 12
items with a 5-point Likert scale and two open-ended questions was distributed to 45 Emirati male and
female sophomore engineering students at a UAE university. Ten semi-structured interviews were also
conducted. Three themes were identified from the interviews: writing and research skills, language and
communication support, and distribution of responsibility. Results also indicate that most students found
that having an English instructor co-teach their course was beneficial and made a meaningful impact on
their learning and language development. Implications for practice and suggestions for future research
are discussed, along with the role instructors from different disciplines can play in developing an
effective co-teaching course.

Keywords: Co-teaching, engineering education, EMI, English instructor, ESP/EAP, higher education.
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Abstract 
Industrial automation grows with new technologies, and especially with the arrival of Industry 4.0, 
which is a clear example. This requires students who are increasingly better trained in automation 
processes and PLC programming. The training of these students requires simulations of industrial 
environments not always possible in a teaching centre. 

The use of virtual environment applications such as Factory.io allows the training of students in a 
complete and fun way. The students feel immersed in the industrial environment and must program 
the automatisms so that they respond to the demands. 

In order to program the PLCs according to the customer's requirements, it is necessary to structure 
the processes. For this, GRAFCET has proven to be a highly efficient tool. 

In this article we describe the work carried out in the classroom for the teaching of GRAFCET with the 
use of PLC Siemens S7-1215 and within the virtual Factory.io environment. 

The results show that the use of this methodology has improved the student's perception of their own 
GRAFCET learning. 

Keywords: GRAFCET, virtual reality, learning, experiential. 

1 INTRODUCTION 
Advances in the industry are constant, and today we are immersed in what is called the change to 
industry 4.0 [1]. This term encompasses a series of concepts that are developed in business practices. 
Not all of them have to do with digitization and the internet of things [2], but a large part of this progress 
is undoubtedly due to the latter two. An important aspect in Industry 4.0 is automation: with the arrival 
of new, more powerful devices and with much more developed information systems, basic decision-
making is delegated to control devices with greater capabilities and objectivity. This makes the use of 
programmable logic controllers (PLC) a constant in the industry [3]. 

This improvement in performance is accompanied by an increase in the complexity of the devices, as 
well as their programming [4]. Companies require more and more students fully trained in these areas 
of work: PLC programming and maintenance of automated lines. However, students (both vocational 
training degrees and university level) have rarely had experiences in companies, and generally the 
problems observed in their training are ignorance of the real world and lack of experience. Therefore, 
the use of virtualization devices or software allows these concepts to be developed effectively. 
Software like Factory.io allows students to position themselves on a real production line [5]. 

An efficient training development in automaton programming requires an analysis of the situation and 
a composition of the actions to be taken based on the state of the machine and the signals received, 
be it command, safety or other nature. In our experience we have detected that the use of GRAFCET 
as a representation method for sequential functional programming (SFC) is a success. Students 
acquire the necessary competence to outline the programs that they will later implement in the PLCs. 

This article presents the working method used in the classrooms of a vocational training institute and 
in the classrooms of the university to train students in the programming of PLCs, using the Siemens 
S7-1215 and with the use of an environment virtual using Factory.io software. The bases for carrying 
out the activity are shown, as well as the student's perception of the use of these tools, thus obtaining 
a series of conclusions about this activity. 
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2 METHODOLOGY 

2.1 Previous analysis 
The use of virtualization is a great added advantage to training; however, it requires acquiring new 
knowledge to put into practice, and this is not always welcomed by students. For this reason, it was 
considered necessary to carry out a prior analysis of the use of these resources. 

1 A search for virtualization programs was conducted, and factory.io was found to provide the 
appropriate tools. 

2 From here, the search for previously carried out jobs that used Factory.io and, at the same time, 
the Siemens S7-1200 series PLCs, which are available in both centers, was deepened. 

3 The scope of the educational objectives to be developed and what would be the necessary 
resources to carry out this task was determined. 

One mounting strategy analyzed was the use of a unified architecture OPC server that allows 
communication between the PLC and the factory.io software. this allows easy incorporation of a 
SCADA in addition to the HMI [6], [7]. Another option was the use of software such as MATLAB to 
perform the simulations [8]. 

In our case, and due to the time allocated to the subject, it was decided to use the TIA Portal software 
directly by communicating with Factory.IO through the Siemens drivers. 

2.2 Building the simulator 
The first step after having made the decision of what software and what configuration will be used, it 
is necessary to prepare the specific instruments to carry out the activity. Given the configuration 
available in the centers, a layout of 6 Siemens S7-1215 PLCs is chosen, arranged in a Profinet 
network and in common with a computer that functions as a server for the TIA Portal v16 and 
Factory.IO. Figure 1 shows the structure built to perform the simulations. 

This configuration was chosen so that the students could independently program the PLCs and 
associate them with different processes that could be simulated in Factory.IO. 

2.3 Development of activities 
The design of the learning programming must be adapted to the levels of the students. Vocational 
training students are clearer about the concepts of automaton and are better acquainted with how 
they work; however, university students are clearer about programming concepts. 

The activities have been developed gradually, so that the basic concepts are used at the beginning, 
and the level reached with each practice is increased, and consolidating the knowledge acquired in 
the previous activities. 

The scenes used are provided by the software, and can be found in [9]. Students write the GRAFCETs 
they design on paper, and then simulate the results on Factory.IO, after computing the Siemens PLCs 
in the TIA Portal. 
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Figure 1. Virtual factory simulator built to perform simulations. 

Table 1. Breakdown of activities scheduled to work on the subject. 

Session Workload Main Concepts Factory.IO Scene 
1 4 h Steps and Transitions 1 - From A to B 
2 2 h Divergences and initial status. 2 - From A to B (Set and Reset) 
3 1 h Timers 3 - Filling Tank  
4 1 h Counters 4 - Queue of Items  
5 4 h Analog signals Assembler (Analog) 
6 15 h Memories and Variables Automated Warehouse Elevator 
7 20 h Safety  Production Line 
8 30 h GEMMA Production Line 
 10 h Assessment Random 

This work is done in a group, since communication and creativity are enhanced. There are always 
several solutions to problems, and it is necessary for students to create a symbiosis between them to 
achieve good results. The limitation of available PLCs also means that not everyone can have a PLC or 
license, which also encourages group work. However, it is easy to diverge in the first classes due to the 
novelty and anticipation created by the simulator. This is corrected with a previous class where the 
simulator is worked on by the students. 

2.4 Assessment 
Evaluation is one of the main processes in education and learning, since it allows us to observe the 
acquisition of students' abilities. However, the activities developed here are carried out in groups, which 
makes the evaluation exercise difficult. For this, the following elements have been provided: 

• The groups are not fixed but are established randomly in each session. 

• Students within a group evaluate their peers using a validated questionnaire, such as the CATME-
BARS [10]. 
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• The teacher takes care of the assessment during the practices, paying attention to the 
performance of each student within the group. 

• An objective final assessment also makes it possible to determine the level of concepts acquired. 

2.5 Activity evaluation 
The development of the activity requires feedback from the students to know their appreciation of the activity, 
and to know where to find their weak and strong points. For this, an activity evaluation questionnaire is carried 
out. Table 2 shows the questions of the questionnaire that have been given to the students. It is very simple 
since it only seeks to interpret the student's perception of the acquisition of concepts. 

Table 2. Questionnaire 

1. Do you think you understand GRAFCET 1    2    3    4    5 

2. GRAFCET is difficult to learn 1    2    3    4    5 

3. Virtual reality has helped me understanding the concepts 1    2    3    4    5 

4. Using Factory.IO has been a big deal 1    2    3    4    5 

5. Using TIA Portal helped me understand GRAFCET 1    2    3    4    5 

3 RESULTS 
The survey was given to 32 vocational training students and 17 university-level engineering students. 
The results of the survey are shown in Figure 2. 

The results show a positive attitude towards learning GRAFCET concepts, although they do not find it 
easy to work with these programs, especially with the TIA Portal. This disadvantage must be overcome 
in future editions. 

The academic results obtained have been similar, although the SARS-CoVID19 pandemic has been 
overcome. The built simulator has an internet connection, so that it can be programmed remotely. This 
allows the program to be carried out from home. The simulations have been carried out in the simulator 
that relayed the images via videoconference. 

 
Figure 2. Results of the questionnaire passed to the students. 
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4 CONCLUSIONS 
The use of a simulator built for the teaching of automation has allowed students to have an exceptional 
element to immerse themselves in an industrial environment, avoiding the lack of experience in it. 

The simulator includes the TIA Portal v16 software, 6 Siemens S7-1215 controllers and a Factory.IO 
software license. This requires learning by the students of these programs, which has been the most 
complicated part of the process, although the results obtained are promising. It also overcomes barriers 
that are not otherwise achievable, such as the ability to simulate processes online. 

The analysis of the assessment given by the students about the learning process shows that the use of 
the simulator represents an improvement compared to the traditionally used methodology. 

ACKNOWLEDGEMENTS 
This work is part of the study developed by the Experiential Learning Group (GAE) created as EICE at 
the UPV and by professors from the IES Gonzalo Anaya de Xirivella. The authors wish to thank the 
Ministry of Education, Research, Culture and Sports of the Generalitat Valenciana through the 
Educational Innovation and Research Project called “Activitats experiencials a la Formació Professional: 
Formació a distància front a la CoVid19”, file 1443552. 

REFERENCES 
[1] M. Bahrin, M. Othman, N. Azli, M. T.-J. Teknologi, and  undefined 2016, “Industry 4.0: A review on 

industrial automation and robotic,” journals.utm.my, vol. 78, pp. 2180–3722, 2016, Accessed: Sep. 
13, 2021. [Online]. Available: https://journals.utm.my/jurnalteknologi/article/view/9285. 

[2] H. Lasi, H.-G. Kemper, P. Fettke, T. Feld, and M. Hoffmann, “Industry 4.0,” doi: 10.1007/s12599-
014-0334-4. 

[3] G. Hallak, … G. B. A. from M. to S., and  undefined 2016, “PLC for home and industry automation,” 
books.google.com, Accessed: Sep. 13, 2021. [Online]. Available: https://books.google.es/ 
books?hl=es&lr=&id=YlrlCwAAQBAJ&oi=fnd&pg=PA449&dq=industry+automation&ots=eI8gj79lS
L&sig=fnT_GPvQD5uXJiAQuF-QUz2kJT8. 

[4] G. Frey and L. Litz, “Formal methods in PLC programming,” Proc. IEEE Int. Conf. Syst. Man 
Cybern., vol. 4, pp. 2431–2436, 2000, doi: 10.1109/icsmc.2000.884356. 

[5] S. C. Park, C. M. Park, and G. N. Wang, “A PLC programming environment based on a virtual plant,” 
Int. J. Adv. Manuf. Technol., vol. 39, no. 11–12, pp. 1262–1270, 2008, doi: 10.1007/s00170-007-
1306-3. 

[6] J. C. Forte, “Automatización de un almacen,” UPV, 2019. 

[7] S. Sala Sirvent, “Programación de un almacén automático de palés,” UPV, 2018. 

[8] D. Marco Gil, “DESARROLLO DE UNA PLATAFORMA SOFTWARE DE BAJO COSTE 
IMPLEMENTADA EN MATLAB PARA LA AUTOMATIZACIÓN DE PLANTAS INDUSTRIALES 
VIRTUALES,” UPV, 2019. 

[9] Real Games, “Factory. IO Manual. Scenes.” https://docs.factoryio.com/manual/scenes/ (accessed 
Sep. 15, 2021). 

[10] M. W. Ohland et al., “The Comprehensive Assessment of Team Member Effectiveness: 
Development of a Behaviorally Anchored Rating Scale for Self- and Peer Evaluation,” Acad. Manag. 
Learn. Educ., vol. 11, no. 4, pp. 609–631, 2012, doi: http://dx.doi.org/10.S465/amle.2010.0177. 

2424



 

 

LEARNING TO SHARE SCIENTIFIC RESULTS ONLINE: THE 
INTERNATIONAL ONLINE SYMPOSIUM OF YOUNG OPTOMETRISTS 

(SIYO) 

A. Gené-Sampedro1, M.J. Luque1,2, M.A. Díez-Ajenjo1,2, M.C. García-Domene1,2, 
J.J. Esteve-Taboada1, I. Bueno1, F. Sañudo1, R.M. Hernández1 

1Universitat de València (SPAIN) 
2Cátedra Alcon-FISABIO-UVEG (SPAIN) 

Abstract 
The main interest of the majority of students of the Optics and Optometry degree in the University is 
professional practice and not research, and few continue postgraduate or doctorate work. However, the 
average optometrist might develop valuable clinical research work, based on their daily practice. The 
biennial International Symposium for Young Optometrists (SIYO), created by a team of teachers in 
Optometry and Vision Science as part of the Faculty of Physics innovative educational technologies 
plan, has worked these past nine years to promote an interest for research and the communication and 
transference of research, among students and fresh graduates. The Organizing and the Scientific 
Committees reunite university teachers and researchers from over nine countries. Their task is to 
encourage students in their own universities to present the scientific community their first scientific work, 
usually their Degree Final Project, or the first results of their PhD work and to guide them through the 
process. The Scientific Committee, while demanding on the scientific level, construct their reports to 
help the authors to improve their scientific communication skills, signalling formal failures (incoherences; 
unreferenced sources, figures and tables; incorrect or erratic formatting of the references; incomplete 
data reports) and discussing scientific aspects of the work. Unless the work is scientifically unsound, 
authors are asked to send an improved version and are helped through the process, with two or three 
revisions if necessary. During the symposium, in online format, participants are required to discuss their 
colleagues’ work, to answer queries about their own work, under the guidance of the Organizing 
Committee, and to attend different workshops and invited conferences. After the symposium, the 
Scientific Committee select the best contributions and invite the authors to write a full-length paper, to 
appear the year following the conference in the volume "Current subjects in Optometry". This paper 
usually reflects the good effects of the abstract’s revision process, but careful supervision by the editor 
team is still needed. Fomenting student participation is not simple but the good level of the contributions 
and the fact that participants return bringing new participants is encouraging. Lack of institutional 
support, bureaucracy and reliance on unpaid voluntary work make this interesting experience harder to 
maintain each year. 

Keywords: Optometry, scientific dissemination, scientific conferences.  

1 INTRODUCTION  
The Optics and Optometry Degree (OOD) in the University of Valencia (UV) is highly professionalized, 
with 97.56% of the graduates working in posts related to their university degree (in comparison with the 
average 65.4% in the UV) and a high employment rate (92.62% versus the average 68.04% for the UV 
in 2018) [1]. Very few continue postgraduate or doctorate studies. Professional practice and not research 
is the main interest of the majority of students. However, the average optometrists might develop 
valuable clinical research work, based on their daily practice, and the success of international 
conferences, such as OPTOM [2], with around 1500 participants –but only 135 oral communications, for 
instance-, shows an increasing interest in recent research results among optometry practitioners not 
linked with research institutions.  

The curriculum of the OOD includes the realization of a Degree Final Project (DFP) during the last 
course of the degree. This project constitutes the first –and, sadly, usually the last– autonomous 
exercise on scientific research and scientific writing of the majority of the students and the first they must 
defend in front of a panel of experts. A group of professors from the Optometry and Vision Science Unit 
in the Optics, Optometry and Vision Science Department was convinced that if OOD students presented 
their own research results to the scientific community in general and, in particular, to their own peers, in 
the framework of a scientific conference, their interest for research would increase. From the point of 
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view of the teachers supervising DFPs, students participating in a conference would have a unique 
opportunity to give immediate application to the different skills in scientific writing and scientific 
communication acquired during their DFP. Though DFPs are not necessarily novel in scope and results, 
in certain cases they may involve improvements in methodology or present new -if preliminary- data. A 
work received with interest by the scientific community or the mere exchange of ideas that occur during 
a conference may encourage students and young graduates to pursue that work further. For these and 
other less high-minded reasons, such as the need to build up the graduate’s (and teacher’s) curriculum 
vitae, teachers encourage students to present their work to symposia or conferences. However, 
although these conferences may have a section devoted to young researchers and special student’s 
fees, grants or even reduced prices, their main aim is the dissemination of research results, not teaching 
the participants how that dissemination is (or should be) done. 

The solution proposed by this group of teachers, under the direction of Dr. Andrés Gené, was to create 
the biennial International Symposium for Young Optometrists (SIYO) [3]. This project was later 
integrated in the Faculty of Physics innovative educational technologies plan. In this paper, we revise 
our experience, after five editions. 

2 THE CONFERENCE 
The SIYO conference admits bibliographic reviews, original experimental work and clinical cases in the 
fields of Optometry, Contactology, Optical Instrumentation and Vision Science from Optometry students, 
young graduates and post-graduate and PhD students. The main topics are Intraocular Lenses and 
Refractive Surgery, Contact Lenses, Optics and Instrumentation, Anterior Segment, Special Populations, 
Visual Perception and Processing, Rehabilitation, Training and Visual Therapy and Binocular Vision. An 
additional section, “Other Topics” englobes teaching innovation projects in optometry, applications of 
optometry and vision science to other fields, and papers belonging to areas with a small number of 
contributions.  

Papers may be presented in oral and poster formats. English and Spanish are the official languages, 
although contributions in Spanish are still the majority: in the last edition, only 7 papers among the 89 
accepted were in English. The number of participants has increased steadily from 61 in 2013 to 89 in 2020.  

 
AU-UK: Aston University (United Kingdom), UP-UK: University of Portsmouth (United Kingdom), ISVSE-: Institut des Sciènces 
de la Vision-Saint Étienne (France), UP-IT (Università di Padova, Italy), ISEC-PT:  Instituto Superior de Educação e Ciências 
(Portugal), UBA-PT: Universidade da Beira Interior (Portugal), UM-PT: Universidade do Minho (Portugal), UC-ES: 
Universidad Complutense (Spain), UA-ES: Universidad de Alicante (UA), UV-ES: Universitat de València (Spain), UVa-ES: 
Universidad de Valladolid (Spain), UZ-ES: Universidad de Zaragoza (Spain), ULS-COL: Universidad de la Salle (Colormbia), 
UL-CR: Universidad Latina (Costa Rica), UNAM-MX: Universidad Autónoma de México (México). Only in UA-ES and UV-ES 
there are members belonging to both committees. 

Figure 1. Composition of the SIYO’s committees, by center (university or institute) and country.  
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2.1 The Organizing and Scientific Committees 
The Organizing and the Scientific Committees reunite university teachers and researchers from 15 
Universities and eight countries (Figure 1). Their composition has altered little during the conference’s 
five editions; notwithstanding, given the increase of communications, reinforcements in the Scientific 
Committee have been necessary. In the 2020 edition, both committees had 18 members, although the 
hosts from the University of Valencia and the closest collaborators from the University of Alicante 
doubled in both, to cope with the increase in the number of communications. The functions of the 
Organizing Committee are the same as in any other conference, but with a fraction of the material means 
of most, given the extremely low inscription fees (f.i., 10 euros for the author of a paper). Particular 
importance among these functions is encouraging the students and fresh graduates of their universities 
to participate and ensure the collaboration of members of their teaching staff to guide the student’s 
efforts. Given the importance of the revision process, which we describe in section 2.2., the workload of 
the Scientific Committee can be large. As far as possible, each referee is assigned between 2 and 4 
papers, and the deadlines for submitting their reports is about 2 or 3 weeks. 

2.2 The submission and revision process 
Some academic tutors of Degree Final Project encourage their students to submit their work to scientific 
conferences, normally with peer review processes, focusing on the reliability and originality of 
methodology, data and conclusions, that are ill suited for these first experiences. Authors are expected 
to know how to present their results or to learn the hard way, if the communication is rejected. In the 
largest conferences, the authors may not receive any feedback from the scientific committee, only a 
notice about the acceptance or the rejection of their paper.  

Our own Scientific Committee must balance ensuring a good scientific level with helping the authors 
improve their scientific communication skills. Participants submit a two-page abstract of their work, often 
their DFP or the preliminary results of their PhD work. This exercise in content selection and concision, 
which most students tackle for the first time, needs guidance from their academic tutors. But, though in 
other conferences, the tutor may be tempted and indeed forced to largely re-write a student’s 
contribution, for SIYO this supervision may and should be lighter, leaving the student space to work 
more independently, make errors and learn from them. 

Each paper is assigned two reviewers from the Scientific Committee. Their report evaluates the scientific 
and formal aspects of the work. Since the student’s work has usually been supervised by an experienced 
researcher, the methodological aspects are rarely unsound, although the information presented is not 
always the most relevant. The main drawback of these works is usually the small sample size in studies 
dealing with patients, which affects the reliability of the results. The Scientific Committee control that the 
authors are aware of this limitation. For the rest of the scientific aspects, the reviewers are free to offer 
any constructive comment or help they think necessary. Statistic procedures are among the aspects 
that tend to require more help, reflecting possible weaknesses of the OOD curriculum. 

The most common shortcomings in the papers are formal and are related to the quality of the writing 
(grammar and spelling errors, incoherencies, structuration problems), the use of material from 
unreferenced sources and a bad use of figures and tables, which are not even cited in the text or which 
have incomplete or uninformative legends. Although references are accepted in almost any format, the 
authors are required to keep a consistent criterion and the referees signal incorrect or erratic formatting. 

Only about 5% of the submitted contributions are rejected, mostly for lacking scientific validity. 
Otherwise, the authors are asked to send an improved version. In most cases, this first revision is 
enough to produce an acceptable paper, but on occasion the referees may send a second report, with 
comments or suggestions of change. 

2.3 The conference format 
To promote exchanges between students and graduates from different countries and keep low 
inscription fees, the symposium had from the start a Moodle-based online format (Figure 2), with video 
and poster presentations, invited conferences by experienced researchers and discussion forums. The 
conference lasts for a week, but the conference site can be accessed during a week more to complete 
tasks and to download the conference proceedings. 

During the first editions of SIYO, which started in in 2013, the main difficulties were related to the 
technical problems of recording the presentations on video. Thanks to the invaluable help of the Colegio 
de Ópticos-Optometristas de la Comunidad Valenciana, who allowed us to use their virtual teaching 
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facilities, we began by stablishing supervised online recording sessions for the participants. The 
widespread access to software for the design and the recording of presentations and the increasing use 
of these tools in the classroom has rendered these supervised recording sessions unnecessary.  

 
Figure 2. One of the conference rooms in the 5th edition of SIYO.   

The last edition of SIYO took place just after the COVID-19 lockdown. The almost general resource to 
online teaching had a perceptibly positive effect in the quality of the participant’s presentations. For us, 
as Organizing Committee, having worked in this online conference format helped our teaching during 
the pandemic. The conference format has also benefited from our teaching experience. We have 
gradually evolved from a format where the participants had to visualize a minimum number of 
contributions to obtain the participation certificate to actively promoting the exchange of questions, ideas 
and suggestions by means of supervised forums. Differences in time zones and the fact that most 
participants and Committee’s members must continue with their jobs or their studies during the 
conference have precluded, until now at least, the possibility of synchronous sessions. 

2.4 The conference’s publications 
SIYO publishes the two-page abstracts of all the accepted contributions. The Scientific Committee select 
the more original and relevant contributions and invite the authors to write a full-length paper, to appear 
the year following the conference in the volume "Current subjects in Optometry". Submitted full-length 
papers usually reflect the good effects of the abstract’s revision process, but careful supervision by the 
editor team is still needed.  

The high publication costs by the University of Valencia editorial services have forced us to resort to 
self-editing and self-printing. The author’s inscription fees and the sponsors donations are employed to 
purchase the ISBN and to print a limited number of copies. Participants are given access to the electronic 
version of the books.  

3 CONCLUSIONS 
Fomenting student participation is not simple but the good level of the contributions and the fact that 
participants return and bring with them new participants is encouraging. In our last survey, 18% of the 
participants had presented contributions to previous editions of the conference and all those who 
answered the survey declared they would come back in the next edition. We must, however, be careful 
with the survey’s result, given that only 25 of the 89 participants answered the questions. The items 
evaluating the interest of the workshops, invited conferences and contributions receive scores above 4 
in a Likert scale, organizational aspects were also positively valued. The aspect that received the lowest 
score was the time available to visualize the videos and posters and to contribute to the discussion 
boards.   
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The improvement of the papers after the revision process and the quality of the contributions to the 
discussion boards attest the good effect that participating in a conference of this kind may have in 
students and young graduates. As we have said above, a percentage continue to contribute to SIYO, 
but the real measure of our success would be given by the percentage of SIYO’s participants who 
present their work to other conferences and that publish in scientific journals. For this, we have still no 
reliable data. 

Further work is necessary to promote interaction between participants during the conference. In the last 
edition of SIYO, we have required the participants to make four scientifically relevant contributions to 
the discussion boards, in different topics.  It is worrying that 32.6% of the participants did not fulfill this 
condition and that a large percentage (23.6%) only contributed the bare minimum required. Time, as we 
have already commented, is a possible reason, but we must work on strategies to improve participation.  

In spite of the enthusiasm of the researchers organizing SIYO, lack of institutional support, bureaucracy 
and reliance on unpaid voluntary work are making this interesting experience harder to maintain each 
year. We had to renounce early on to hold the SIYO conference annually, given the workload this 
supposed for the Organizing and Scientific Committees, and this means that a part of our students loses 
the opportunity of learning from this experience. Recalling those that have left the university is one of 
our main challenges. 
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SENSORY-INTEGRATED TRANSITIONAL APPROACH TO 
REINFORCING RETENTION (STARR) COLLABORATION: A PILOT 

PROGRAM  

L. Starr, N. Pardee, A. Leslie 
ESTe²M Dreamers (UNITED STATES)  

Abstract  
The purpose of this pilot program is to establish a curriculum that incorporates sensory-integration in 
home and school settings and identifies the effectiveness of sensory integration (SI) interventions in 
school-aged children diagnosed with autism spectrum disorders (ASD). The program plans to allow 14 
participants between the ages of 4 - 10 to participate in a 6-week summer camp with a sensory-
integrated curriculum. These participants will be assigned to one of two summer camp classrooms 
based on baseline data and academic need of the participants. Family advocates will receive two kits 
with 6 activities that align with the curriculum taught during summer camp. These kits are designed to 
assist with the transition of skills between home and school settings. Participants will participate in a 
pre-assessment within the classroom as well as complete home surveys. Information collected will serve 
as baseline data. The assessment and surveys will include academic skills, behavioral concerns 
including frequency, duration, and intensity, along with any social emotional concerns. Goals will be set 
based on parental information and pre assessment data. Throughout the summer camp data will be 
collected at least 3 times a week on the goals set during the assessment phase. Data will also be 
collected in the home on a weekly basis. Upon completion of the 6-week summer camp a post 
assessment will be performed. All data will be compiled, analyzed, and evaluated for progress. This pilot 
program is still awaiting funding, all results are projected and theoretical based on previous research. 

Keywords: autism spectrum disorder, sensory integration, sensation disorders, academic, engagement, 
retention, reinforce. 

1 INTRODUCTION  
According to the Centers for Disease Control and Prevention [1] (CDC) approximately 1 in 110 
individuals are affected with autism spectrum disorder. Autism is a spectrum disorder and has a wide 
range of symptoms that differ in intensity, frequency, and severity. Sensory processing disorders (SPD) 
is also commonly found in individuals diagnosed with ASD. Research suggests that 42% to 88% of 
children diagnosed with ASD will suffer from some type of sensory processing disorder [2]. Children with 
SPD often display a variety of symptoms ranging from difficulty regulating responses to sensations and 
stimuli to self-stimulatory behaviors [2]. These behaviors often impede a child’s ability to engage fully or 
express needs and wants. Without the ability to engage fully, individuals suffering from SPD associated 
with ASD potentially lose opportunities regarding academic instruction within a classroom setting. These 
behaviors impede the child’s ability to learn required academic skills needed to be successful in the 
school setting. Additionally, these behaviors impede their social and emotional development. Resulting 
in possible social isolation, removal from general education classrooms, inability to interact with peers, 
or express their basic needs or wants.  
Dallas ISD services 157,000 students across 16 different cities in addition to 20,000 employees. Of 
those 157,000 students, over 10% have learning challenges which are categorized as special education. 
Alongside the 85%+ who come from economically disadvantaged households. Specifically, within Oak 
Cliff, almost 95% of the students represent lower socioeconomic levels with up to 20% of students in 
special education courses. This group represents the students our collaboration specifically focuses on 
in order for them to not fall behind or lose their ability to function and participate in a general education 
setting. Without the strategies taught through our kits and summer-camp these students might never 
gain the ability to self-regulate their emotional and sensory needs. Thus, impeding their ability to grow 
and learn academically.  
The STAR Collaboration believes that behavior is a form of communication and with taught strategies 
that consider sensory processing disorder many students will gain the ability to express themselves in 
a more socially appropriate manner. 
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2 METHODOLOGY 
STARR Collaboration is a sensory-integrated transitional approach to reinforcing retention in leaders 
with disabilities. Sensory processing disorders alters the ability to emotionally regulate and process 
information. Research suggests that by engaging leaders with Autism in sensory integration; behavioral, 
academic, social, reading, and language development skills are improved. We believe that by enriching 
our summer curriculum with sensory-integration activities that we are reinforcing our leaders’ ability to 
retain not only academic information but also increase coping and social emotional skills.   
STARR Collaboration is an all-inclusive opportunity to form partnerships between educators, future 
educators, parents, and leaders. Leaders will be engaged in a 6-week summer camp with a sensory-
integrated curriculum. Summer camp will be taught by licensed educators and supervised by a licensed 
teacher holding a Master’s in Special Education and ABA therapy. Families will be given multiple 
opportunities to engage in their leader’s education. 
Our approach is unique in the aspect of transitioning the skills learned during our summer camp across 
multiple environments. We plan to achieve this transition through increased parental/family involvement. 
We are prepared to not only educate leaders with Autism but also family members of leaders with 
Autism. Family members will become advocates for their leaders by becoming active members of their 
educational future. Family advocates will receive two kits with 6 activities that align with the curriculum 
taught during summer camp. These kits are designed to assist with the transition of skills between home 
and school settings.  

2.1 Target Participants  
Participants will participate in a pre-assessment within the classroom as well as complete home surveys. 
Information collected will serve as baseline data. The assessment and surveys will include academic 
skills, behavioral concerns including frequency, duration, and intensity, along with any social emotional 
concerns. Goals will be set based on parental information and pre assessment data. Throughout the 
summer camp data will be collected at least 3 times a week on the goals set during the assessment 
phase. Data will also be collected in the home on a weekly basis. Upon completion of the 6-week 
summer camp a post assessment will be performed. All data will be compiled, analyzed, and evaluated 
for progress. 

2.1.1 Participant Breakdown  

Table 1. Participant Breakdown 

 Students Academic Need Sensory Need 

Classroom One 7 Approaching Grade Level Needs Improvement 

Classroom Two 7 Below Grade Level Significantly 
Impedes learning 

2.2 Proposed Partnerships  

2.2.1 ESTe²M Dreamers 
Our objective is to build confidence, competence, and creativity in students through hands-on activities 
in Science, Technology, Engineering, Entrepreneurship and Math (STe²M). Education is the great 
equalizer and a means for equipping any child with the necessary tools to realize the American dream. 
Children throughout Texas receive vastly unequal educational experiences and opportunities due to 
substantial differences in funding between schools. One way to solve this problem and help bridge the 
educational gap in our great state is to provide an opportunity for kids to learn while building their self-
esteem and expanding their creativity. Our chance to serve as a catalyst for academic achievement is 
here and the time to positively influence the way our youth learn is now. The mission is to educate, 
mentor and serve the community by providing quality Education in Science, Technology, Engineering, 
Entrepreneurship and Math (ESTe²M) all while building self-confidence in youth. 
With applications across the Pre-K through undergraduate education platform, ESTe²M Dreamers 
provides both students and instructors with the necessary tools to succeed in a STEM environment. By 
creating a “STEMulating” environment for knowledge acquisition, ESTe²M Dreamers serves as an 
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interdisciplinary platform designed to develop confident, competent, and creative explorers. Each kit 
contains a STEMulating project based on a specific area in STEM along with a biography and theme 
related quote to build confidence, competence, and creativity within every student. These self-contained 
kits require no outside materials and are ready to go upon arrival.  
Several academic studies suggest there is a link between self-esteem and the student aptitude in regard 
to academic achievement. This research builds on this theory by combining the confidence, confidence, 
and creativity into one interactive learning experience. By creating this unique instructional environment, 
students are given the opportunity to explore without judgement from others and the safety of 
discovering in their own way. This is a concept promoted by the kit’s design, which emphasizes there is 
no right or wrong way to complete the activity within. Although instructions are provided, so are online 
platforms, journals, and forums, for open discussion on various ways to apply the kit contents in different 
scenarios, encouraging communication and creativity. Each kit will be self-contained providing users 
with all the materials needed for the experiment and contain the following items:  
A theme to explore in Science, Technology Engineering, Entrepreneurship and Math (STe2M)  

1 A positive affirmation reminding students of their ability to succeed in academia and in life  
2 A bio of a person who has made positive contributions related to the theme being explored  
3 Instructions for completing a hands-on activity related to the specific theme chosen for the kit  
4 All the materials required for completing the hands-on activity  
5 Access to an online portal, with a journal, lab notes and an opportunity to discuss the experiment 

with others  

2.2.2 Dallas ISD  
Dallas ISD services 157,000 students across 16 different cities in addition to 20,000 employees. Of 
those 157,000 students, over 10% have learning challenges which are categorized as special education. 
Alongside the 85%+ who come from economically disadvantaged households. Specifically, within Oak 
Cliff, almost 95% of the students represent lower socioeconomic levels with up to 20% of students in 
special education courses.  
Multiple Dallas ISD teachers and instructional aides have expressed a desire to partner with STARR 
Collaboration personnel, to learn how to integrate sensory needs into their curriculum and instructional 
practices. Many of the teachers that were approached with this innovative method, agreed that sensory 
integration would benefit their students with and without a diagnosis of ASD.  

3 PROPOSED RESULTS 
A. Jean Ayres originally developed Sensory integration (SI) theory focusing on the neurological 
processing of sensory information.[2][3][4] A. Jean Ayres’s original sensory integration theory was based 
on the concept that purposeful behavior can be altered by interferences to the neurological processing 
center and the ability to process sensory information.[4] Therefore resulting in involuntary responses to 
stimuli.  
Multiple studies have been conducted to measure the effectiveness of sensory integration in children 
with ASD. In 2013, a study was conducted including 37 participants ranging from 6- 12 years of age 
diagnosed with ASD who received 17-18 treatment interventions over a 6-week period.[5] Their “results 
identified significant progress toward individualized goals and a decrease in autistic mannerisms after 
SI interventions” [5]. In 2007, a paper was published examining the effects of Ayres’ sensory integration 
theory on behavior and task engagement. [4] It suggested that subjective data supported Ayres’ theory 
and produced desire effects during treatment sessions and in home environments.[4] Additional studies 
based on sensory-integration occupational therapy support the application of sensory integrative-based 
occupational therapy for children autistic characteristics. [6] In 2005, a study compared the effects of 
using sensory integration (SI) to reduce self-stimulating and self-injurious behaviors; results suggesting 
that SI approach is effective in reducing these behaviors.[7] Other researchers have called for “action to 
support ongoing efforts to develop initiatives that will lead to improve better diagnoses and effective 
intervention for sensory integrative dysfunction, which will improve the lives of children and their 
families”.[8] 
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3.1 Projected increase in wide range of skills  
The STARR Collaboration plans to increase overall academic performance across all curriculums using 
sensory enrichment. It is believed that sensory integration will improve reading, language development, 
and writing skills. Using sensory integration and stimulating multiple sensory modalities simultaneously 
it is believed that students will process and retain information to a higher degree. Connecting multiple 
teaching styles, such as kinesthetic and sensory integration through STEM activities, students will 
develop problem solving skills to be used in and outside the classroom.  

By teaching strategies through play and sensory integration, students will develop the ability to recognize 
their personal emotional responses to a variety of stimuli. Once students have the ability to recognize 
their responses, they will be more successful in social interactions with peers, parents, teachers, and 
other staff members. Thus, improving their ability to display socially acceptable behaviors across 
multiple settings. This approach will enhance their ability to self-regulate their emotional response.  

Once students begin to develop their ability to self-regulate their emotional response through taught 
strategies, sensory integration, and play therapy students will build their ability to advocate for 
themselves. By developing self-advocacy skills, students will be able to express needs and wants within 
various situations, leading to a reduction of challenging behaviors in social settings. Students will gain 
the ability to express themselves to unfamiliar people and the confidence to apply the concepts and 
strategies taught within the curriculum to various scenarios across multiple environments.  

As a result of the STARR Collaboration, students with learning disabilities will have the opportunity to 
overcome the barriers of a traditional classroom and build the confidence needed to be successful. 
Students will build the confidence required to take ownership of their learning and emotional needs, by 
increasing their self-awareness, self-advocacy skills, and self-esteem leading to self-actualization.  

3.2 Decrease in behavioral concerns/frequency/duration/intensity 
Through teaching emotional/social strategies such as breathing techniques, self-advocating needs 
through visuals, sign language, or verbal requesting, sensory items, visual timers and schedules, and 
increased self-awareness; behavior outbursts will notably decrease. It is believed that the inability to 
regulate sensory inputs and emotional responses to stimuli increase inappropriate behaviors. By 
teaching students and teachers how to take sensory needs into account these unwanted behaviors will 
decrease. The pilot program proposed as part of this research will collect data on behavioral concerns 
and track implementation and improvement. 

3.3 Increase paternal partnerships 
The STARR Collaboration recognizes that a diagnosis of ASD with possible SPD, affects the entire 
family. Often these families are left with unanswered questions and limited strategies on how to handle 
a child that is affected with sensory processing disorders. There are limited resources available to 
families and they are left to search for answering on their own. Without proper understanding and 
education these families could potentially reinforce negative behaviors. Thus, making it more difficult for 
their child to function in a general education setting and or social environments. Through informal 
paternal surveys and discussions, data showed that many families often face financial and martial 
challenges and even divorce, when they have a child that has been diagnosed with autism spectrum 
disorder with connected SPD. These parents often face depression, guilt, and physical and emotional 
burnout. Which could potentially manifest and impede in their child’s ability to process sensory 
information.  

Creators of the STARR Collaboration believe that the entire family should be viewed as a unit and taught 
strategies that will increase their child’s potential success. By having the child engage in the use of 
taught strategies and sensory integration within the classroom and home environments the transition of 
skills across multiple environments will increase exponentially. Creating partnerships between families 
and teachers, by training families and teachers how to form open lines of communication. Additional 
training will include data collection, sensory integration within home environments, behavior modification 
strategies, and how to advocate for their child’s academic, social, and behavioral needs.  

Increasing parental involvement through monthly meetings that will address parental concerns. 
Formation of parental support and collaboration groups, giving families the opportunity to engage with 
families in similar situations across their community. Additionally, providing coping mechanisms to 
reduce depression, guilt, and burnout that often accompanies a diagnosis of a child.  
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3.4 Continued Research 
Creators of the STARR Collaboration, believe that the data gained from the upcoming pilot summer 
program will support the need to extend sensory integration within traditional classroom settings. This 
research seeks out partnerships with local school districts, to develop an integrated curriculum. 
Teaching training as part of this study, ensures continuance of the curriculum throughout the school 
year through pull-out or push-in support of students with SPD difficulties. The development of 
professional conferences to support teacher learning how to manage sensory needs within their 
classroom. This data will bring awareness to the need for sensory integration and the negative effects 
of SPD on learning. Offering a realistic solution to sensory integration across multiple learning platforms.   

4 CONCLUSIONS 
This pilot program will establish a curriculum that incorporates sensory-integration in home and school 
settings and identify the effectiveness of sensory integration (SI) interventions in school-aged children 
diagnosed with ASD. The STARR Collaboration will use the data gained from the pilot summer program 
will support the need to extend sensory integration within traditional classroom settings and home 
environments. This data will bring awareness to the need for sensory integration and the negative effects 
of SPD on learning, offering a realistic solution to sensory integration across multiple learning platforms.  
All behavior is a form of communication, and the key to transitioning from inappropriate behavior to 
socially acceptable behavior is discovering a more suitable way to communicate one’s needs and wants. 
However, research suggests that 42% to 88% of children diagnosed with ASD will suffer from some type 
of sensory processing disorder [2]. These behaviors often impede a child’s ability to engage fully or 
express basic human needs and wants. Without further research into developing curriculum and 
strategies that account for sensory needs over 10% of 157,000 students in Dallas ISD alone could never 
gain the ability to self-regulate their emotional and sensory needs, therefore impeding their ability to 
grow and learn academically, socially, and emotionally.  In an effort to avoid possible social isolation, 
removal from general education classrooms, inability to interact with peers, academic learning loss, or 
the inability for a student to effectively express themselves, this pilot program has the potential to be 
pivotal in the lives of those diagnosed with ASD suffering with SPD.  
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THE IMPLEMENTATION OF GAMIFICATION SYSTEMS: A CRITICAL 
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Abstract 
Apps like Nike + and Runtastic are widely known for having one thing in common, i.e. they apply game 
design elements, such as scoring systems, leaderboards and levels in order to influence the behavior 
of their users and motivate them to a better performance. This usage of game design elements in a non-
game context is usually referred to as gamification. Gamification has a multitude of possible uses case; 
not only with fitness apps but also in educational and corporate contexts, for example to improve internal 
company interaction and communication, work processes, or learning outcomes. The general goal 
hereby is to understand and influence human behavior.  

The positive effects of gamification, both in the educational as well as the corporate context, are widely 
known. In comparison, there is still relatively little research on its negative sides. Thus, the goal of the 
work presented in this paper was to review existing gamification applications presented in the literature 
and extract distinct points of criticism. We first looked at positive aspects and then continued with points 
of criticism which arose from respective implementations. This served as a basis for a subsequent 
empirical study. In nine in-depth interviews employees, psychologists, HR managers, and gamification 
experts were asked to critically reflect on gamification in the work place context. Interviews were 
transcribed and analyzed, resulting in recommendations for the implementation of gamification systems 
and respective gamification elements. 

Keywords: Gamification, Critical Perspective, Motivation, Performance. 

1 INTRODUCTION 
The positive effects gamification elements have on motivation and behavior is largely known and 
described in the literature [1–4]. More recently, also some criticism of the gamification concept has been 
raised [5–12].  However, there are comparatively few studies with regard to these negative effects on 
the motivation and behavior of employees [5].  

Gamification is used by an increasing number of organizations in order to improve processes, or 
motivate and/or change the behavior of employees. To better understand attitudes and possibly prevent 
future mistakes when using gamification in organizations, we examined the employees’ perspective on 
negative effects or points of criticism concerning the implementation of gamification elements in a 
company context.   

2 METHODOLOGY 
Our analysis is based on the literature as well as empirical data collected through partially structured 
interviews [13]. Interviews were carried out with nine experts from four different areas (employees, 
gamification experts, psychologists / HR managers, executives), ensuring a holistic view regarding the 
points of criticism raised towards the implementation of gamification in the corporate context. Employees 
were asked about their individual (negative) experiences with implemented gamification systems; 
gamification experts on their experience regarding the application of gamification concepts in 
companies. Finally, psychologists / HR managers as well as executives were asked to critically reflect 
on the implementation of gamification concepts in a company context. This broad selection of experts 
assured the validity of the received information [14]. Interviews were subsequently transcribed and 
evaluated according to Mayring’s qualitative content analysis [15].  

3 RESULTS 
Based on our analysis we identified the following eight factors related to the negative effects of 
gamification: 
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1 Exploitation: Employees are exploited through a gamification system. 
2 Manipulation: Employees are manipulated by a gamification system. 
3 Mental impairment: The implementation of gamification harms employees mentally. 
4 Unwanted competition: The implementation of gamification leads to unwanted competition. 
5 Changed character: The implementation of gamification impacts on the employees’ character. 
6 Distraction: The implementation of a gamification system distracts employees from their actual work. 
7 Dependency / addiction: An implemented gamification system can make employees dependent. 
8 Data protection: The data obtained from a gamification system may be used against employees. 

Two additional factors were particularly present in the interviews. 

9 Use of the wrong motivators: The implementation of a gamification system negatively influences 
employees’ intrinsic motivation. 

10 Objectification of employees:  The implementation of a gamification system leads to employees 
feeling objectified. 

3.1 Exploitation 
Results show that exploitation is omnipresent in companies and that such is not only related to the use 
of gamification systems. As for gamification, however, employees cannot be exploited if they are free in 
their decision on how to use a system. This is also reflected by the literature where Bogost [7] and 
Wertheimer [12], e.g., see an unfair advantage companies have over their employees if they are not 
given any choice as to whether they want to work with a gamification system or not.  

In addition, there is the possibility for exploitation through gamification by making employees work more 
than expected. The degree of exploitation thereby depends on the existing base salary. The lower such 
is the more likely is it that employees subside to more work. Not all the interviewees agreed on this 
exploitatory nature of gamification. Thus, we may argue that exploitation is not always present, but 
possible under certain circumstances. In order to prevent exploitation, it is recommended that 
employees are free in their choice of using the system and consequently in how much extra work they 
are willing to put in. 

3.2 Manipulation 
The manipulation of employees was taken up in different ways by our interviewees. Based on the 
analysis it may be deduced that gamification systems do manipulate employees, yet that this does not 
necessarily have to be perceived as being negative. As in the case of exploitation, the degree of 
manipulation depends on how much employees can independently decide on the use of the system and 
its effects on their own work posture. Kim & Werbach [10] also share this view by stating that a company 
manipulates employees if they cannot freely decide whether or not to use the gamification system.  

Furthermore, employees are manipulated if the system is not implemented transparently. In other words, 
a company is seen as manipulative if employees are not clearly informed about the content and goals 
of a gamification system [10]. 

Although not all interviewees agreed on the intended manipulative effects of gamification, we may 
classify the manipulation of employees as a possible, albeit not exclusive criterion for the implementation 
of a gamification system. In order to rule out manipulation, employees should be able to freely choose 
the extent to which they want to give in to gamification and should be given clear and transparent 
information as to the objectives and contents of the system. 

3.3 Mental Impairments 
Evaluation results support the assumption that the implementation of a gamification system may lead to 
mental impairments among employees. These impairments range can from anxiety states to inferiority 
complexes, intimidation of employees, increased pressure to perform, excessive and insufficient 
demands, and demotivation. 

As was previously shown by Kim & Werbach in a property management context [10], leaderboards may 
have negative effects on employees’ mental state. Such was confirmed by our interviewees elaborating 
on known occurrences of mental impairments due to gamification. That is, increased pressure as well 
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as the humiliation of not being able to achieve an individual goal set by the system, is perceived 
negatively by employees.  

While these mental impairments are predominantly associated with leaderboards and their effect of 
increasing competition, negative implications of point systems have not been dealt with in the literature. 
Although, they can also lead to disappointment among employees in cases where they are not rewarded 
the expected points for a given activity. In contrast to increased competition or felt pressure, it was also 
highlighted, that some employees may feel under-challenged by gamification elements, underlining their 
polarizing effect.  

In summary, it may thus be argued that the implementation of a gamification system can lead to 
psychological impairments in employees, both due to excessive demands and increased pressure as 
well as due to insufficient demands. Since this view was shared by the majority of interviewees, we may 
classify psychological impairment as a highly relevant criterion to take into consideration when planning 
the introduction of a gamification system. 

3.4 Unwanted Competition 
The majority of our interviewees believe that the implementation of a gamification system will change the 
competition among employees. It is noticeable that particularly the introduction of leaderboards seems to 
increase competition, where employees feel this mainly between similar positions and between people 
who had the same entry date. Literature supports these impressions. Andrade et al. [5], e.g., criticize the 
increased competition and the subsequent disinterest among employees through the use of leaderboards. 

Increased competition among employees can have negative effects on team behavior and consequently 
may challenge work performance. Hence, we believe this point of gamification criticism needs to be taken 
seriously. A system, which rewards team rather than single performance, may however tackle this challenge.    

3.5 Changed Character 
Literature suggests that a gamification system can have negative effects on the character of employees 
[10]. Only one of our interviewees did elaborate on this potential connection. Accordingly, gamification 
can contribute to employees giving up their own values or rules, which confirms the opinion of Kim & 
Werbach [10], who see negative effects on the character when people act according to the goals of the 
game rather than their own values. 

The other interviewees did not agree with this perspective and so we may state that a potential character 
change due to the introduction of a gamification system may be present and consequently important yet 
compared to other points of criticism it seems to be a less common issue. Still, in order to prevent negative 
effects, it may be wise to remind employee that their personal values constitute an integrated part of a 
prevailing working culture and should thus not be affected by the introduction of a gamification system. 

3.6 Distraction 
Most interviewees see a gamification system as a potential cause for distraction, although their 
interpretation of distraction varies. For example, gamification systems may lead to employees being 
hung up on small details, rather than focusing on the actual work process.  In addition, they may neglect 
certain activities if others are more interesting or better rewarded by the system. Also Andrade et al. [5] 
identified components of a gamification system that are not directly related to the result as possible 
causes for distraction. 

Although the majority of interviewees rated the possible distraction from work as a valid point of criticism, 
they also believe that the level of distraction depends on the type of implementation and the design of 
the system. Hence, one could argue, that in order to prevent employees from being distracted by a 
gamification system, it is important to pay close attention to the employees’ actual work area. So that 
no activities are rewarded which cause the neglect of other, possibly more important, activities. 

3.7 Dependency / Addiction 
Analysis results hint to a risk of becoming dependent on a gamification system given certain conditions. 
While the risk of becoming addicted is rather unlikely, as gamification systems are implemented in a 
work context, there is a potential for dependency in cases where employees receive an additional salary 
based on their performance. That is, a low base salary can create a situation in which employees may 
very well depend on being ranked better than others. This perception is in line with Andrade et al. [5], 
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who particularly see the risk of users becoming dependent on the gamification system when using 
leaderboards. 

Hence, one may argue that a dependency on gamification systems, especially leaderboards, is more 
likely when respective performance leads to additional salaries for employees. In order to prevent 
employees from becoming dependent, it is thus recommended that salary bonuses should be detached 
from the gamification system. 

3.8 Data Protection 
With regard to data protection, the literature criticizes that employees have to use a gamification system  
yet do not have control over the collection and dissemination of the data this system collects of them 
[6]. While gamification depends on the tracking and consequent use of data as a means of motivation, 
it is particularly its use for promotion or job placement decisions, which is criticized. Also, the potential 
recording of employees’ health-related or movement data is heavily debated.  

Data protection may thus be viewed as a highly relevant point of criticism, affecting the implementation 
of gamification. We recommend paying particular attention to the recording of sensitive, health-related 
data and to follow clear guidelines with regard to data protection. Any use of employee data should be 
viewed critically and potentially be subject to an ethics approval process. 

3.9 Use of the Wrong Motivators 
Apart from the points of criticism outlined above, interviewees point to the use of wrong motivators in 
the gamification context. Wrong motivators can lead employees working longer or carrying out activities 
that, while serving the system, are not necessarily best for the company. Also, intrinsic motivation cannot 
be achieved through the use of extrinsic motivators. In addition, employees may develop wrong ulterior 
motives with regard to teamwork. 

This point of view is also found in the literature. Dale [8], e.g., sees the use of money as the sole 
motivator as a mistake in the implementation of gamification. An exclusively monetary incentive leads 
to the fact that employees see the work as a financial offer and thus other motivators, such as teamwork, 
are no longer relevant. Consequently, when implementing a gamification system, one should carefully 
reflect on motivators so as to prevent a deterioration in team behavior. 

3.10 Objectification of Employees 
Finally, another interesting point of criticism mentioned by interviewees relates to the objectification of 
employees, which results from the direct comparison inherent to all gamification systems. If a system 
rewards certain activities, other, possibly just as important activities, are however not considered, 
employees are reduces to very particular achievements. In other words, the personal appreciation of 
employees is lost to their performance measured by the system, which disregards external 
circumstances and may consequently lead to a decline in individual employee performance. Besides, 
employees may feel monitored or controlled by the system. 

Hence, we would recommend that the performance assessment of employees should not be carried out 
exclusively using the gamification system, as this usually means that personal assessments or values 
such as teamwork are ignored. 

4 CONCLUSIONS 
The above presented findings show, that gamification in working contexts can also have significant 
negative effect. Most of the raised criticism may however be associated with a lack of contextual 
understanding, and the respective implementation of a system. In particular, the neglect of increased 
competition and consequent psychological pressure, as well as the use of wrong (often too extrinsic) 
motivators can challenge the success of gamification, and negatively affect team work rather than 
increase employee motivation and performance. In addition, the potential objectification of employees 
through a gamification-system should not be ignored. 

Although these are rather generic insights, they do confirm and certainly underline some of the criticism 
found in the literature [e.g. 16]. Additional research investigating the negative side effects of single 
gamification elements as well as contextual studies evaluating entire gamification systems over a longer 
period of time are required in order to compile a framework of best practices. 
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Abstract 
Computer-based educational environments aimed at promoting collaborative learning need to be 
properly designed and structured to be effective. For this reason, it is necessary to rely on educational 
activities implemented through computer-based collaborative scripts aimed at being internalized by 
students promoting peer interaction. In this regard, we named Vygotskian Computer Based Learning 
Activities (VCBLAs) educational activities designed through collaborative computer-based scripts, to 
promote students’ mathematical skills. A VCBLA is implemented on Moodle and it includes a narrative 
flow and collaboration tools. However, Moodle presents some limitations that we are attempting to 
overcome, developing a plugin prototype to implement a user-friendly interface for VCBLAs. The 
prototype allows the user to visualize, in a single browser window, a dashboard which includes both the 
course contents and the chats which are available depending on the roles and actions assigned to users 
within the collaborative script. In this paper, we first outline the features of collaborative learning and 
collaborative scripts, then we discuss the characteristics of a VCBLA, and, finally, we show some design 
and implementation details of the Moodle plugin prototype. 

Keywords: e-learning, mathematics education, user-friendly interface, collaborative learning. 

1 INTRODUCTION 
The spread of the Covid-19 disease, and therefore the necessity to respect social distancing, has 
affected several aspects of our lives, including school and teaching; the abrupt shift toward an online 
and remote teaching modality highlighted the fundamental role of technology in educational 
environments and the possibility to learn “inside” a virtual environment. Within computer-based 
environments, educational activities need to be properly designed and structured to promote 
collaborative learning. Collaborative learning is related to several advantages, for instance interactional 
exchanges are fundamental for problem solving, since when students are engaged in each other’s 
thinking processes they are able to find better solutions [1], to promote critical thinking, and 
argumentative skills, as well [2; 3], even in computer-based environments [4].  

When collaborative learning is computer-mediated we refer to Computer Supported Collaborative 
Learning (CSCL), a learning environment able to foster the co-construction of knowledge [5], individual 
knowledge gains, individual skill acquisition, individual perceptions, group task performance, and social 
interaction [6]. CSCL is characterized by individual accountability (which refers to the contribution of a 
group member in achieving the group’s goals), positive interdependence (which indicates the fact that 
contribution of each individual is fundamental for the success of the group), the coordination of the work 
of each member of the group and the process of monitoring collaboration [7]. In CSCL, collaboration 
has to be explicitly proposed and structured to be effective and produce learning [8]. To this aim, it is 
advisable to design and structure collaborative learning activities exploiting collaborative scripts, which 
allow to establish roles and actions for participants, and regulate the interaction within the groups [9]. 
According to a psychological perspective, a script can be defined as an internal memory structure which 
defines roles and actions [10]. From an educational point of view, it identifies a structure externally 
imposed with the aim to promote learning [11]. Collaborative scripts are able to substantially foster the 
processes of knowledge construction and learning outcomes [12]. Moreover, they seem to positively 
affect learning, since students in high-structured classroom-script condition seek less help and learn 
more than those in the low-structured classroom-script condition [13].  

However, a collaborative script produces meaningful learning if it is internalized by students, according 
to a Vygotskian perspective [14]. In this regard, we refer to Vygotskian Computer Based Learning 
Activities (VCBLAs) to describe educational activities designed and implemented through computer-
based collaborative scripts aimed to be internalized by students promoting peer interaction [15, 16]. A 
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VCBLA is implemented on an online platform, usually Moodle, and it involves several features, such as 
a narrative flow, collaboration tools, and external digital applications integrated within the platform [17]. 

It is within this context that our project fits. The Learning Interface for Mathematics Education (LIME) 
project aims to engineer VCBLAs through user-friendly graphical interfaces. Choosing this typology of 
interfaces lets to safeguard several aspects such as the ease of use, practicality and pleasantness and 
concomitantly, the ability to arouse the interest in teachers and students, and to encourage their effective 
use in the school setting. Our efforts are focusing on identifying which aspects and acceptability features 
should have a user-friendly graphical interface to meet and satisfy expectations and needs of potential 
users, specifically teachers and students. A graphical interface refers to a type of interface that allows 
human-machine interaction taking advantage of graphical and visual information. In computerized 
teaching environments, using a graphical interface might represent a valid resource and amplify the 
positive effects of other types of scripts, as shown by Schoonenboom [18]. In her investigation, the 
effects of two different types of scripts were assessed on students’ behavior while dealing with remote 
group work in the CSCL environment. One type of script was based on textual instructions while the 
second one was supported by a structured interface. Outcomes of the study revealed that the structured 
interface not only stimulated discussion among students, but it was able to boost the effect of textual 
instructions. Another evaluable reason for using a graphical interface consists in its capability to reduce 
students’ cognitive load while they are carrying out the activity, and to promote their involvement in the 
process of acquiring new knowledge [19, 20]. From Nokelainen’s [21] point of view, an effective 
graphical interface should be designed taking into account several criteria, such as user’s full control on 
the learning process, student’s active learning, cooperative learning, flexibility. Specifically, the flexibility 
is related to the opportunity to personalize the interface. According to Puri [22], a successful design and 
implementation of a graphical interface cannot neglect some critical factors such as student involvement, 
the role of the teacher as a facilitator, and interface design. Nevertheless, it is also necessary to consider 
the features that could affect users’ acceptance of technological systems, i.e. the perceived usefulness 
and perceived ease of use, as highlighted by Davis [23] in his technology acceptance model (TAM). 

2 VYGOTSKIAN COMPUTER BASED LEARNING ACTIVITIES IN MOODLE 
PLATFORM 

A Vygotskian Computer Based Learning Activity (VCBLA) is an (mathematical) educational activity that 
consists of collaborative scripts implemented in an online environment, e.g. Moodle, with the aim of 
developing skills in students by fostering learning, first socialized among peers and then internalized by 
each student. The script consists of a narrative flow, which guides the whole activity, and collaborative 
tools, e.g. chatrooms, as well as digital applications, implemented for example with GeoGebra software 
and integrated within the online platform [17]. A VCBLA involves episodes within the narrative 
framework, which students have to address by working in small groups and taking on specific roles [24, 
25]. A VCBLA can provide for multiple communication channels for students. Certainly, a group chat is 
provided, to allow students to communicate with each other within their own group. There are also 
communication channels with the expert (teacher or researcher), which can be private, i.e., reserved 
only for students with specific roles, or accessible to everyone.  

The Moodle platform offers many advantages for developing VCBLAs as it provides all the tools for 
implementing the narrative flow as well as managing collaboration and communication among students 
and with the expert. However, a limitation of Moodle concerns the customizations and graphical 
appearance. In fact, Moodle cannot handle all the resources on a single page, and one of the problems 
related to graphics is the need for the user (both student and teacher) to open multiple browser windows 
to access all the tools useful to carry out a VCBLA. In particular, if the user is involved in more than one 
chatroom, he/she will need to open each chatroom on a different browser window, and to switch among 
windows for managing all the conversations. This limitation of Moodle is amplified by the platform's 
inability to manage chat notifications. This leads to the need, for both students and the teacher, to 
periodically activate different browser windows to view new messages in each chat. Because of these 
constraints, in several VCBLAs testing with students, the presence of the researcher was essential to 
provide specific instructions to the users about the use of the platform.  

The choice to implement VCBLAs with Moodle certainly remains a good option. However, it is necessary 
to overcome its limitations from a graphical point of view to improve students and teachers’ usability and 
to encourage the diffusion of VCBLAs in schools. 
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3 DESIGNING AND IMPLEMENTING A MOODLE PLUGIN FOR VCBLAS 
With the aim to overcome some of the above-mentioned graphical limitations of the Moodle platform, 
we designed and implemented a Moodle plugin, and, in the following, we show some of its features. 
This work is part of a broader research project, named LIME (Learning Interface for Mathematics 
Education), whose aim is to engineer VCBLAs through user-friendly graphical interfaces, capable of 
eliciting positive feelings and experiences in students and teachers, to promote the diffusion of VCBLAs 
in schools.  

The plugin, named Quick Chat, allows the user (student or teacher) to manage, in a single browser 
window, both the narrative flow of a VCBLA and all the communication channels in which the user is 
involved according to his/her role and actions assigned within the collaborative script. The plugin shows 
all chats in a separate area in the foreground, and the user can interact with any of the chats at any time 
(Figure 1). 

  
Figure 1. The Moodle plugin “Quick Chat”.  

To activate the plugin, the user has to click on the “Quick Chat” button that appears in the navigation 
menu (see bottom left of Figure 1). Once activated, the browser window is split into two parts: the Moodle 
course is duplicated on the left side of the web page (see left side of Figure 1) while all the chats appear 
on the right side (see right side of Figure 1). Students see the chats in which they are involved according 
to their role or the belonging group. The teacher can see all chats and, consequently, he/she can easily 
manage the whole activity. To close the “Quick Chat” mode, the user has to click on the [X] button (see 
top left of Figure 1). 

To implement the “Quick Chat” plugin, we used: 

- HTML and CSS for the structural and graphical definition of the website; 
- Javascript as programming language client side; 
- PHP as programming language server side; 
- SQL as language for database;  
- Mustache as template system to facilitate the server-side HTML processing.  

The plugin uses the database structures provided by Moodle to avoid a conflict with existing chats. All 
chats are independent from each other and the user can consult them and send messages separately 
(Figure 2).  
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Figure 2. The chats in the Moodle plugin “Quick Chat”. 

The chats are continuously updated, and the focus is on the last message within the chat frame to make 
users’ interactions as efficient as possible.  

4 CONCLUSIONS 
In this work, we have shown the features of a Moodle plugin prototype, named “Quick Chat”, that 
implement a user-friendly graphical interface for VCBLAs, with the aim of increasing users’ acceptance.  

A further crucial step will consist in testing users’ acceptance of the plugin prototype through the use of 
the “LIAQ” (Learning Interface Acceptance Questionnaire), a tool which allows to collect data on 
participants’ degree of experience with technology and difficulties, while using technological devices. 
Moreover, the LIAQ questionnaire can be exploited to investigate participants’ willingness to interact 
with the proposed interface and to evaluate respectively the pragmatic, hedonic qualities, and the 
attractiveness of the interface. This tool is a version of the Virtual Agent Acceptance Questionnaire 
(VAAQ) [26, 27], developed inside the EMPATHIC Research & Innovation project (H2020), and adapted 
to the assessment of learning interfaces. The results, obtained by taking into account the statistical 
analysis of the data collected through the administration of LIAQ, could provide guidelines for the 
developer to create effective user-friendly graphical interfaces. The last step will consist in the creation 
of a second version of the plugin prototype starting from the research results and, therefore, from the 
methodological guidelines referred to the previous point. This data will allow us to obtain useful 
information about the plugin's strengths and weaknesses which will lead to making adjustments and to 
further improve the plugin. 
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THE CONCEPT OF EDUCATION MANAGERS IN THE AREA OF 
INTEGRATED RISK MANAGEMENT 
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Abstract 
The essence of the paper is to present the concept of the educational program of managers in the area 
of integrated risk management realized by the Faculty of Security Engineering of the University of Žilina 
in Slovakia. The proposed educational program is based on many years of experience of the authors as 
well as on the results of various analyses and surveys in the field of risk management in Slovakia and 
in the world. The essence of the educational program is to provide managers with sufficient knowledge 
and skills about the application of integrated risk management realized in the form of online courses. 
The concept of education is based on the connection of risk management with QMS, OHSMS, EMS and 
thus contributes to increasing the efficiency and success of these systems in business management. 
The proposed educational program respects current legislation and normative requirements for risk 
management for QMS, OHSMS, and EMS. The current change in the entrepreneurship environment 
brings new demands on the education of managers. Therefore, it is necessary to expand the general 
education of managers with a summary of knowledge and skills of integrated risk management in the 
enterprise not only in Slovakia but also in other European countries. 

Keywords: integrated risk management, educational program, university, managers, industry. 

1 INTRODUCTION 
It is in the interest of each university in the world is to strengthen its cooperation with industry [1]. On 
the one hand, cooperation with industry not only increases the relevance of universities for their study 
programs, the applicability of graduates in practice, but also the overall quality of the educational process 
[2]. On the other hand, it brings enterprises greater preparedness of graduates for specific conditions in 
practice as well as the opportunity to educate in the field using various courses and workshops [3]. The 
current pandemic situation caused by Covid 19 and the state of the entrepreneurship environment 
worldwide highlight the importance of enterprise risk management. These conclusions are also 
confirmed by the results of the VEGA project at the FBI implemented by the authors of the paper, which 
show the need to supplement the education of managers with the issue of integrated risk management [4]. 

Currently, the trend is to connect individual management systems and create a common basis. Some 
enterprises have a complicated structure and system, be it technologies, production processes, 
information flows, or personnel [5]. They try to simplify operation, mainly to keep overhead costs low, or 
to eliminate waste in individual processes while constantly increasing performance [6]. In other 
enterprises, there is growing pressure from various stakeholders to meet the requirements of 
management systems. Therefore, integrated management systems are increasingly coming to the fore. 
These bring more benefits than stand-alone parallel management systems that do not achieve as much 
productivity or competitiveness as systems that have a common basis. 

Slovakia is one of the leading countries in Europe, having the successful implementation of individual 
ISO standards in management systems such as Quality Management Systems (QMS), Occupational 
Health and Safety Management Systems (OHSMS), and Environmental Management Systems (EMS) 
in enterprises [7]. These systems separately place requirements for risk management in the enterprise, 
which causes inconsistency and duplication of processed risks. Managers lack the necessary 
knowledge and skills to effectively manage risk in terms of integrating QMS, OHSMS, and EMS.  

The aim of the paper is to create and present the concept of the training program to managers in the 
field of integrated risk management. The proposed educational program will be realized by the Faculty 
of Safety Engineering of the University of Žilina in Slovakia. 
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2 METHODOLOGY 
The main methodological starting point is the assumption that frequent turbulent changes in the 
entrepreneurship environment caused by the Covid-19 pandemic can be a source of risks and crises for 
unprepared enterprises. On this basis, it can be assumed that, despite the unpredictability of certain 
situations in the entrepreneurship environment, it is possible to withstand the effects of risks or at least 
substantially reduce the consequences of adverse situations. The comparison of existing knowledge 
and approaches to risk management confirms the high topicality of the issues addressed. The analysed 
experience from the application of risk management in enterprises shows the benefits of mastering the 
methods of risk assessment by managers. The key methodological source is our own research aimed 
at finding out the current state of application of integrated risk management. The research is part of the 
VEGA No. project 1/0243/20 - Integrated risk management system in the conditions of contemporary 
changes in the enterprise environment in Slovakia realized during the years of 2018-2020. The following 
methods were used to meet the set goal: 

• Generalization of current knowledge about integrated risk management, 
• Analysis of relevant domestic and foreign sources and experiences from selected forms of 

education aimed at deepening knowledge and skills to apply integrated risk management, 
• Analysis of relevant foreign and domestic sources and experience from the application of 

integrated risk management, e.g. British standard pas 99, iso 31000, iso 31 010, iso 9001, iso 
14001, iso 45001, 

• Comparison of previous knowledge and approaches with the results of the mentioned research 
supplemented by knowledge of experts from practice and from the academic environment from 
abroad, 

• Assessment of the findings for the design of content education, 

• Evaluate and create the concept of the educational program of managers of integrated risk 
management. 

3 RESULTS 
In order to meet the set goal, the authors of the paper processed the following results: 

1 Evaluation of relevant knowledge about integrated risk management. 
2 The proposal of the concept of the educational program of managers in the issue of integrated 

risk management. 

3.1 Evaluation of relevant knowledge about integrated risk management. 
The integrated management system is designed to meet the requirements of the management system 
in various areas of organization management. In practice, the most frequently implemented 
management systems include [6]: 

- Quality management system – according to ISO 9001, 
- Environmental management system - - according to ISO 14001, 
- Occupational health and safety system - according to ISO 45001. 

This is the most common integration of systems because due to the greatest link between quality, the 
environment, and safety. Any fluctuation or any instability will be reflected primarily in quality. 
Subsequently, these problems will start to affect the field of environmental or occupational safety [8]. 
Inadequate quality, environmental problems and the risk of accidents have, in essence, a common 
cause, a degree of disorder and randomness [9]. Reducing these consequences is possible by 
introducing the integration of management systems in connection with the risk management system 
and the use of synergies to increase the effectiveness of the overall management of the enterprises [10, 11]. 

Integrated risk management is based on the connection of common requirements (normative, legislative, 
and specific requirements of stakeholders), common elements of individual management systems in the 
enterprise (e.g. ISO 9001, ISO 14001, IO 45001) with the basic requirements for the risk management 
system ISO 31 000 - Risk management. Integrated risk management combines and unifies the 
requirements for risk management set out in individual management systems, especially in terms of 

2448



 

 

terminology and risk management process, thus eliminating inconsistencies and duplication of assessed 
risks [12,13]. 

The basic pillar for the integration of individual management systems is the British standard PAS 99 
(Publicly Available Specification) shown in Figure 1. This standard is designed so that it can be used by 
enterprises that have either implemented or are implementing various management systems in the 
company. It is primarily intended for use in combination with other ISO standards and helps to integrate 
the common requirements of individual systems. 

The PAS 99 standard provides guidance on the planning, implementation, and operation of an 
integrated enterprises management framework, as well as on monitoring and improvement of 
performance in individual management systems. It is based on the PDCA cycle with 6 main pillars [14] fig. 1: 

- Leadership  
- Planning 
- Support 
- Operation 
- Performance evaluation 
- Improvement 

 
Figure 1. Framework of requirements for the management system using the Annex SL approach, which is 

connected with process management (modified according to PAS 99 2012) [14] 

The process of integrated risk management itself is implemented in Chapter 8 of the PAS 99 standard - 
operation. The basic framework of risk management is based on the ISO 31000 standard - Risk 
Management, which provides guidance on effective risk management in individual management systems 
[14,15]. The risk management process according to the ISO 31000 standard consists of 6 phases: 

- Determining the scope, context, and criteria for the enterprise. 
- Risk assessment (risk identification, analysis, and evaluation). 
- Risk treatment (implementation of corrective or preventive measures). 
- Communication and consultation (mainly with process owners or area managers). 
- Monitoring and review. 
- Recording and reporting. 

ISO 31000: 2019 was developed on the basis of the existing standard for risk management AS / NZS 
4360: 2004. While the original approach to standards in Australia provided a process by which risk 
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management could be performed, the ISO 31000: 2009 standard addresses the entire management 
system and is based on the PDCA cycle. 

In picture no.2 shows the connection of individual steps of the risk management process according to 
the ISO 31000 standard with the main pillars of the PAS 99 standard with a connection to individual 
management systems of quality, environment, and occupational health and safety according to ISO. 
Figure 2 describes which phases of risk management are implemented in the individual pillars of PAS 
99, so as to form an effective tool for integrated risk management for managers and enterprises owners. 

 
Figure 2. Integrated risk management in connection with PAS 99 (own processing) 

Figure 3 shows the consensus of the individual phases of the risk management process according to 
the ISO 31000 standard and the basic framework of PAS 99. The figure shows in more detail which 
phases of risk management are implemented in the individual pillars of PAS 99. The risk management 
process itself, which is made up of risk assessment and risk treatment is implemented in the pillars of 
planning and operation [14]. A very important phase of risk management is communication and 
consultation, which must be carried out in each pillar of PAS 99, to increase the effectiveness of the 
entire risk management system in the enterprise. 

 
Figure 3. The consensus of the individual phases of the risk management process according to the  

ISO 31000 standard and the basic framework of PAS 99 (own processing) 

2450



 

 

A properly implemented integrated management system according to ISO 9001, ISO 14001 and ISO 45 
001 in conjunction with the risk management system ISO 31 000 can become a functional management 
tool that ensures the prevention of risks in the activities of the enterprise. By using the PAS 99: 2012 
standard, which helps to integrate common elements of systems into an integrated management 
system, it is possible to gain a greater overview of potential risks and the overall view of the enterprise. 
Risks are managed using systematic planning and documented, periodic and objective assessment [16]. 
Together, they assess risks that could endanger the enterprise's business activities, product quality, 
assets, safety, or employee health [17]. The system approach guarantees orientation in legislative 
requirements reduces administrative complexity, and saves financial resources. 

3.2 The proposal of the concept of the educational program of managers in 
the issue of integrated risk management 

The Faculty of Security Engineering of the University of Žilina in Žilina in Slovakia is a faculty of 
managerial-technological focus and educates university-educated experts in the field of risk 
management with an emphasis on the prevention and resolution of crisis situations in various spheres 
of the environment. The faculty has built a stable position in the professional security community in 
Slovakia, but also abroad, with an emphasis on EU countries. It has developed contacts and wide 
cooperation with educational and scientific research institutions, public administration bodies, and 
business entities operating in the area. The issue of integrated risk management is researched in the 
study field Crisis Management at the Department of Crisis Management [18]. The department 
cooperates with various companies in solving scientific research tasks and at the same time creates 
space for lifelong learning. The department employs teachers who deal with this issue and have 
sufficient knowledge and skills acquired from many years of scientific research at the faculty. The 
proposed educational program is based on the results of various global analyses, studies, surveys, 
whether from the point of view of integrated risk management or the issue of education in the field of 
risk management in Slovakia and in the world [5, 18, 19, 20]. The created comprehensive educational 
program can be implemented online, lasting either one or two days, depending on the interest entered 
by the applicant. The created concept of the educational program for business managers will be 
accredited by the Ministry of Education of the Slovak University of Life Sciences within the framework 
of lifelong learning. 

The aim of the proposed training program is to provide a specific qualification on the application of 
integrated risk management in the connection of risk management with quality management systems, 
occupational health and safety (OSH), environment, and individual customer groups (participants). The 
main objective of the program implies sub-objectives: 

• Understand the importance and attitude to risks, the essence of risk management in the 
enterprise, 

• Understand the nature and importance of integrated risk management, which contributes to 
increasing the efficiency and success of individual systems in enterprise management, 

• Uniformly assess the risks for quality management systems, occupational health and safety (osh), 
the environment, 

• Understand and practically use methods and techniques of risk management in quality 
management systems, occupational health and safety (osh), environment on a practical example. 

The target group of the educational program. The course is intended for responsible employees and 
managers of quality, health and safety, environment, production, risk manager. Also, responsible 
employees and managers, if the enterprise has created a job position to integrate management systems. 

The benefits of the educational program. By completing this program, participants will gain 
knowledge of risk management, quality management systems, occupational health and safety, 
environment, methods and techniques of risk management, personality and competence of risk 
manager, etc. They will also practice the application of risk management methods and techniques in 
individual management systems on their own model example. 

In tab.1 presents a proposal for the concept of the content of the educational program of integrated risk 
management in the connection of risk management with quality management systems, occupational 
health and safety (OSH), environment. 
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Table 1. The proposal concept of the content educational program of the integrated risk management  
(own processing) 

The concept of the content educational program of the Integrated Risk Management 

Area Description Ability 
 

 

Introduction § Welcoming the participants, introduction of the institution (FBI UNIA), 
determination of basic information about the course. 

 

 
Risk and risk management § Application of the entire risk management process. 

§ Proposal of measures to reduce risks and take advantage of 
opportunities in the enterprise. 

 

 

Integrated risk management, 
integration of risk 
management, and key 
systems. 

§ Coordination of cooperation with individual systems and processes in 
the enterprise 

§ Unified risk assessment, the proposal of measures to reduce them 
and thus contribute to the improvement of internal management. 

 

 

Risk management as part 
of the planning, control, 
analysis, and decision-
making of a manager. 

§ Forecast and prepare for possible effects of the external environment 
on the enterprise. 

§ Assessment of risks and proposal for their reduction in the internal 
environment of the enterprise. 

§ Proposal for adjustment of goals and their control in the enterprise. 
§ Support for effective and correct decision-making by managers. 

 

 

Risk management and 
quality management system 
according to ISO 9001. 

§ Risk assessment in the quality management process, identification of 
causes and consequences of risks, the proposal of measures to 
reduce risks. 

 

 

Risk management and 
occupational health and 
safety system according to 
ISO 45001. 

§ Risk assessment in the OSH management process, identification of 
causes and consequences of risks, the proposal of measures to 
reduce risks. 

 

 

Risk management and 
environmental 
management system 
according to ISO 14001. 

§ Assessment of risks in the process of environmental management, 
identification of causes and consequences of risks, the proposal of 
measures to reduce risks 

 

 

Risk management and 
social responsibility, other 
systems. 

§ Risk assessment of the process of managing other systems, e.g. 
social responsibility, information security, etc., identification of the 
causes and consequences of risks, the proposal of measures to 
reduce risks. 

 

 

Audit, system audit, 
process audit. 

§ Review and elimination of discrepancies in the field of systems, 
processes. 

§ Analysis of the quality of work of managers in the enterprise, 
detection of deficiencies, including proposals for measures to 
eliminate them. 

 

Risk management methods 
and techniques. 

§ Knowledge and application of basic methods and techniques of risk 
management according to the updated standard IEC 31010: 2019 
Risk management - Risk assessment techniques. 

 

Personality and 
competencies of a risk 
manager. 

§ Assessment of relevant knowledge, skills, and competencies of the 
manager from selected management systems of the enterprise. 

 

Risk culture - managers' 
attitude to risks. 

§ Support of culture, values, attitudes to promote risks in the enterprise. 
§ Improving interpersonal relationships, internal communication, and 

counseling. 

 

Practical examples § Practical examples of applying integrated risk management in 
practice in Slovakia and abroad. 

 

Practical exercises § Application and solution of a model example by participants using risk 
management methods and techniques. 

 

Discussion  § Current questions of the participants on the issue. 

 
Conclusion § Evaluation of the overall application of integrated risk management, 

benefits of the educational program. 

2452



 

 

4 CONCLUSIONS 
In the current pandemic situation caused by Covid 19, the issue of risk management is much needed, 
and managing it requires a great deal of effort to prepare the training of managers who want to deal with 
risks. If enterprises seek to be educated in risk management, they will place more emphasis on 
prevention and thus reduce the number of crises in the enterprises.  

The proposed training program respects current legislation and normative requirements for risk 
management for quality management systems, occupational health and safety, and the environment. 
Most enterprises are aware of the value of certification of various standards, but it is important to realize 
that the purpose of standards is mainly to increase the efficiency and effectiveness of the entire 
management of the enterprise. The introduction of integrated risk management guarantees the 
continuous improvement of the enterprise's relationship with customers, employees, and the 
environment, including through the identification, analysis, and evaluation of risks in the field of quality, 
safety, and the environment. Successful completion of the educational program can bring enterprises 
e.g. greater prosperity in the enterprise, reduction of costs and time associated with the application of 
risk management in the enterprise, reduction of costs associated with sanctions and fines for non-
compliance with health and safety requirements, increased customer satisfaction, increased 
environmental protection, increased competitiveness, etc. 

The processed results of the article are intended not only for enterprises managers who are interested 
in training in risk management and place more emphasis on prevention but also for the Faculty of Safety 
Engineering, which will gain a greater connection to industry and increase the quality of the educational 
process by respecting current practice. The authors of the article place great emphasis on the need to 
expand the education of managers with a summary of knowledge and skills of integrated risk 
management in the enterprise not only in Slovakia but also in other European countries. 
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ACHIEVED KNOWLEDGE OF PREPUBESCENTS ABOUT PUBERTY IN
HUNGARY

M. Bartošová, M. Rašková, A. Vavrdová

Palacky University in Olomouc Faculty of Education (CZECH REPUBLIC)

Abstract

Puberty is a significant element of sexuality education in an international context and represents an
important aspect in comprehensive education of children. A number of countries not only in Europe are
accredited members of the International Planned Parenthood Federation, which defines the context of
human rights and is active in the area of sexual and reproductive health. The International Planned
Parenthood Federation defines sexual rights, supports the right to freedom and personal safety, and
cooperates with other entities to support efforts that introduce and acknowledge these rights in various
countries. In 2010, the World Health Organization drafted the Standards for Sexuality Education in
Europe (2010) the purpose of which is to help introduce a system of comprehensive sexuality education
from birth. It uses an approach based on an understanding of sexuality as an area of human potential
and helps children and young people develop basic skills that will enable them to decide freely about
their sexuality and their relationships in various stages of development. At the same time, it recommends
that sexual life should be lived in a fulfilling and responsible way as well as supports the protection
mechanisms against possible risks. Prepubescent children need to be prepared for puberty in an
appropriate manner including all related changes, associations and contexts and need to obtain the
required knowledge before its onset. Knowledge is gained in the process of learning and represents the
level of awareness. The cognitive level of knowledge represents the amount and quality of relevant
information. 
The key concept of our longitudinal educational research is the knowledge about puberty among
prepubescents in selected countries. The objective of the study was to identify the level of knowledge
about puberty among children in pre-puberty when they are in primary school. The current research
builds on our previous research projects carried out in the Czech Republic, China, Spain, Sweden and
Croatia between 2015 and 2020. As part of a university project, a research study was carried out in
Hungary in 2021.This is a newly included country in our longitudinal research. The results from this
country have not been published anywhere before. The data were collected by means of a knowledge
achievement test. The content of the nine test items focused on the following: concept of puberty;
definition of puberty; puberty age range; knowledge about physical changes in boys and girls;
knowledge about other changes that puberty induces; significance of puberty in human life. The results
suggest that prepubescents do not have the right knowledge about puberty and do not consider relevant
associations and contexts in a comprehensive way. The incomplete knowledge suggests that
prepubescents do not think about the significance of puberty in a comprehensive perspective but rather
in various combinations of the biological, psychological and social areas.
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TRAINING OF THE MODIFIED FMEA METHOD FOR MANAGERS IN 
THE INDUSTRY 

Mária Hudáková, Peter Kardoš, Patrik Lahuta 
University of Žilina, Faculty of Security Engineering (SLOVAKIA) 

Abstract 
The essence of this paper is to present a proposal for training in the form of an online workshop focused 
on the application of the modified Failure Mode and Effect Analysis (FMEA) method. The starting point 
of the modified FMEA method is the updated harmonized FMEA manual according to AIAG and VDA, 
which is supplemented by the authors with steps for a more effective evaluation of the proposed 
measures. The purpose of the workshop is to provide training for managers by the Faculty of Security 
Engineering of the University of Žilina in order for them to be able to apply the FMEA method more 
effectively, by that they can reduce losses associated with failure of either the products or processes. 
By acquiring sufficient skills in the application of the FMEA method managers can work systematically 
and get to know the analysed product or process in-depth, which can minimize the risk of incorrect risk 
assessment and implementation of ineffective corrective measures. The proposed solutions are 
beneficial for business managers who are interested in risk management training but also for universities 
that are, more connected to industry and at the same time increase the quality of education by respecting 
current requirements of practice. 

Keywords: risk management, risk, FMEA method, training, university, industry. 

1 INTRODUCTION 
Managers can change their attitude to risks and the overall readiness of the enterprises for negative 
changes in the environment by educating themselves on various methods of risk management [1, 2, 3]. 
The authors of the paper carried out empirical research focused on the issue of enterprise risk 
management in Slovakia during the years of 2018-2020 [4]. The results of the research reveal that 
managers do not apply methods and techniques of risk management to a sufficient extent, but they are 
very interested in education, especially in the field of assessment of production, technological, and 
safety risks. Only 5.97% of companies use quality management methods and techniques, 9.14% 
decision-making methods and techniques, 6.34% methods and techniques to survey the opinions of the 
interested parties. More than 59.48% of companies do not educate managers in the field of risk 
management. 35.55% of companies would most often welcome training in the field of education focused 
on production, technological, safety risks, comprehensive (cross-sectional) training in risk management 
21.80%, training focused on project risks and risks in quality management 10.90% and training in 
application risk management methods, techniques, and tools 7.11% [4]. 

One of the most common methods for this area is the FMEA method (Failure Mode and Effects 
Analysis), which can be used in almost the entire process of risk management [5, 6]. It helps companies 
anticipate and prevent risks in product development as well as in the preparation of production 
processes. Due to the dynamics of the development of customer-supplier relationships and the need for 
continuous process improvement, a harmonized FMEA manual was created in 2019 as the first joint 
manual of the two automotive companies AIAG (The Automotive Industry Action Group) and VDA 
(Verband der Automobilindustrie) (FMEA AIAG & VDA FMEA Handbook) [7]. Consequently, there is a 
need to train managers in practice to increase the prevention and preparedness of companies for 
adverse situations in the business sector, especially in the current situation affected by the COVID-19 
pandemic [8].  

The aim of the paper is to present a proposal for training between the university and industry in the 
form of an online workshop focused on the application of the modified FMEA method respecting the new 
harmonized FMEA according to AIAG and VDA and updated standard IEC 31010:2019 Risk 
management — Risk assessment techniques. The proposed training is implemented by the Faculty of 
Security Engineering of the University of Žilina, which has many years of experience in this field. 
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2 METHODOLOGY 
The comparison of existing knowledge and approaches to risk management confirms the high topicality 
of the addressed issues. The analysed experience from the application of risk management in 
companies shows the benefits of mastering the risk assessment methods by managers. The key 
methodological source is our own research focused on identifying the current state of application of the 
risk management method techniques. Research is part of the project VEGA No. 1/0243/20 - Integrated 
risk management system in the conditions of contemporary changes in an enterprise environment in 
Slovakia carried out during the years of 2018-2020. The following methods were used to achieve the 
established objective: 

• Generalization of current knowledge on the harmonized FMEA manual of two companies in the 
automotive industry AIAG (The Automotive Industry Action Group) and VDA (Verband der 
Automobilindustrie) (FMEA AIAG & VDA FMEA Handbook), 

• Analysis of relevant domestic and foreign sources and experience from selected forms of 
education aimed at deepening knowledge and skills to apply basic methods of enterprise risk 
management, 

• Analysis of relevant foreign and domestic sources and experience from the application of the 
FMEA, 

• Comparison of previous knowledge and approaches with the results of this research 
supplemented by knowledge of experts from practice and from the foreign academic environment, 

• Assessment of the findings for the proposal of the content focus of education, 
• The proposal of education in the form of an online workshop focused on the application of the 

modified FMEA method. 

3 RESULTS 
In order to achieve the established objective, the authors of the paper processed the following results: 

1 Evaluation of current knowledge of the new modified FMEA method according to AIAG and VDA. 
2 Design of education in the form of an online workshop focused on the application of the modified 

FMEA method. 

3.1 Evaluation of current knowledge of the new modified FMEA method 
according to AIAG and VDA 

The FMEA method is a team-oriented, systematic, qualitative, and analytical method. It focuses on the 
analysis of technical risks and serves to minimize failure and increase the safety of products and 
processes [9]. The subject of the method is the analysis of failures, their causes, and consequences in 
individual phases of design or process in order to propose preventive and corrective actions that 
eliminate existing or potential failures [10]. Also documenting preventive actions, actions to detect 
failures, and set out recommended actions to reduce risks. Reasons for implementing the FMEA method 
include continuously increasing demands on the quality and reliability of products and services, 
increasing numbers and complexity of subsystems, increasing pressure on costs and rationalization, 
shortening development and testing times [11]. 

The new FMEA procedure was developed in collaboration between OEMs and Tier 1 suppliers involved 
in the US Automotive Industry Action Group (AIAG) and the German Automotive Industry Association 
Verband der Automobilindustrie (VDA). The new manual replaces the 4th edition of the FMEA AIAG 
manual and the chapter of VDA volume 4 "FMEA product and process", the text has been completely 
reworked and the methodology has been revised in some key areas [7]. The intention is to provide a 
common basis for FMEA across the automotive sector represented by these organizations [12]. As the 
aim was to find a match-in approach, it was necessary to add references to the individual requirements 
of organizations and specific customer requirements (CSR). A new method "FMEA Monitoring and 
System Response" (FMEA-MSR) has been added [7].  

The objectives of the FMEA method remained the same as in the previous procedure: identifying product 
function or process steps and formulating potential defects, consequences and causes, evaluating 
whether the planned actions are sufficient, documenting and monitoring the actions taken to reduce the 

2457



 

 

risk. In addition, the new FMEA procedure helps set priorities and focus on preventing a product or 
process problem. 

The previous issue of FMEA did not define any single or unique procedure for FMEA development, it 
defined common elements to be used in FMEA development: identify the team, define the subject, define 
the customer, identify functions, requirements, and specifications, identify possible ways of problems, 
identify possible consequences, identify possible causes, identify management tools, risk identification, 
and assessment, recommended actions and results [13]. The new FMEA manual already defines a 
specific uniform procedure for the development of all three methods: FMEA-D, FMEA-P, FMEA-MSR 
[14]. The new procedure is briefly described in Tab. 1. 

Table 1. The modified procedure for the application of the FMEA method according  
to the harmonized manual (own processing) 

FMEA 

 

System 
analysis 

Step 1 
Planning and 
Preparation of the 
Project 

5T should be defined at the beginning of each FMEA - InTent, Timing, 
Team, Tasks, Tools  
Basis for the Structure Analysis step. 

Step 2 
Structure Analysis 

Visualization of the scope of analysis by recommended tools - Structure 
Tree, Block Diagram, Boundary Diagram, Process Flow Chart, Design 
Interface Identification ... 
Assignment of requirements or characteristics to functions. 
Basis for the Function Analysis step. 

Step 3 
Function Analysis 

Function visualization with recommended tools - Tree / Network 
function, Parameter diagram, Process flow diagram ... 
Basis for the Failure Analysis step. 

Failure 
Analysis and 
Risk 
Mitigation 

Step 4 
Failure Analysis 

Creating a chain of failures. 
Identification of possible consequences, defects and their causes. 
Basis for the Risk Analysis and Failure Documentation step in the 
FMEA form. 

Step 5 
Risk Analysis 

Assigning preventive actions to the causes. Assignment of detection 
actions to the causes of the defect and/or defects. Evaluation of 
severity, occurrence and detection for the whole chain of failures. 
Basis for the Product or Process Optimization step. 

Step 6 
Optimization 

Identification of actions necessary to reduce risks. 
Basis for specification of product requirements, preventive and 
detection actions. 

Risk 
Communi-
cation 

Step 7 
Documentation of 
Results 

Communication of results and conclusions of the analysis. 
Determining the content of the documentation. 

To evaluate the risk analysis, the FMEA uses the new methodology AP - Action Priority, which is 
developed into specific tables expressing the priority levels of the actions taken by a combination of 
Severity (S), Occurrence (O), and Detection (D). It includes all 1000 possible combinations of Severity 
(S), Occurrence (O), and Detection (D) ratings. It was created to place more emphasis on the Severity 
criterion, then on the Occurrence criterion, and then on the Detection criterion. This logic is guided by 
the basic purpose of FMEA - failure prevention. The AP table offers three priority levels - high, medium, 
and low. Organizations can thus use a single system for evaluating the priorities of actions instead of 
different systems required by different customers. The AP table is the same for FMEA-D and FMEA-P 
and different for FMEA-MSR [7]. 
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The current procedures of the FMEA application, which have been elaborated by the previous 
methodological procedures, may remain in their previous form during the update and gradually move to 
a new one. The organization should carefully plan the transition from its current FMEA approach to the 
new AIAG & VDA FMEA approach. Where practical, existing FMEAs should be used as a starting point 
for new transformation projects to reflect new rating scales, analytical methods, and formats. New 
projects should follow the modified FMEA method unless the organization's management and specific 
customer requirements (CSR) require a different approach. The transition date and the project milestone 
after which new projects will follow the modified method should be defined by the organization, taking 
into account the specific requirements of the customer [7]. 

The application of the FMEA method helps, among other things, to meet the following goals of the 
organization [7, 9]: 

• Improving the quality, reliability, manufacturability, serviceability, and safety of the product in the 
automotive industry. 

• Ensuring sequence, creating connections, setting interfaces and assigning requirements to 
components, systems, and vehicles. 

• Reducing the cost of guarantees and the reputation of the organization. 

• Increasing customer satisfaction in a highly competitive market environment. 
• Demonstrability in performing product and process risk analyses in the case of claims for liability 

for damages caused by a defective product. 

• Minimization of delayed acceptance of changes during design and development. 
• Defect-free marketing of the product. 

• Targeted communication between internal and external customers and relationships with 
suppliers. 

• Creating a knowledge database in the organization, e.g. documentation of acquired knowledge 
(lesson learned). 

• Compliance with legal requirements for the approval of components, systems, and vehicles.  

However, the modified FMEA procedure also has its limitations [7, 15]: 

• It is a qualitative (subjective) non-quantitative (measurable) method. 

• This is a one-point method of failure analysis, not a multi-point method. 
• The method is based on the level of knowledge of the team when the team may or may not be 

able to predict the future state of the system's operation in operation. 

• This is a summary of the team's discussions and decisions, so the quality of the FMEA report 
depends on the team's ability to record the facts discussed, which may reflect discussion points 
in full or in part (it is not a transcript of the meeting). 

3.2 Design of education in the form of an online workshop focused on the 
application of the modified FMEA method 

The Faculty of Security Engineering of the University of Žilina has the right to education in the field of 
risk management. It is a faculty of managerial-technological focus and educates university-educated 
experts in the field of risk management with an emphasis on the prevention and resolution of crisis 
situations in various spheres of the environment. The issues of risk management with an emphasis on 
assessing, reducing, and monitoring risks in the business environment is examined in the study field of 
Crisis Management at the Department of Crisis Management. The department cooperates with various 
companies in solving scientific research tasks and at the same time creates space for lifelong learning. 
The department employs teachers who have knowledge and skills in the field of risk management 
obtained from many years of scientific research activities at the faculty [16]. 

The proposed training workshop is based on current trends in the harmonized FMEA methodology and 
the revised IEC 31 010 standard, as well as the results of various analyses, surveys, whether from the 
perspective of risk management or training in risk management in Slovakia and the world [17, 18, 19, 
20]. The created comprehensive educational workshop is designed online in the course of two days. 
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The aim of the proposed training workshop is to provide a specific qualification of the FMEA 
methodology (AIAG and VDA from 2019) by individual customer groups (participants), which is also 
considered to be one of the most widespread methods of risk management. The main goal of the 
workshop results in the partial goals of the workshop: 

• understand the essence and importance of risk and enterprise risk management, 
• identify at different phases of product or process design the potential for failures, identify their 

causes, possible consequences, assess risks and prevent them safely, 

• understand and practice to use tools to identify and eliminate existing or potential failures in a 
system, design, process, or service before they occur to the customer, 

• apply the FMEA method to a practical example. 

Tab. 2 shows a proposal for the concept of the content of the educational online workshop focused on 
the application of the modified FMEA method. 

Tab. 2 The proposal for the concept of the content of the educational online workshop focused on the 
application of the modified FMEA method (own processing) 

 
The concept of the content of the educational workshop 

 
 Main part Description 

1. day 

Introduction Welcoming the participants, introduction of the institution (FBI UNIZHA), 
determination of basic information about the workshop. 

Basics of risk 
management 

The essence and importance of risks in the organization, the process of 
risk management, identification, analysis, and assessment of risks. 

Risk management 
methods and techniques 

Brief characteristics of basic management methods and techniques 
according to the updated standard IEC 31010:2019 Risk management 
— Risk assessment techniques. 

FMEA as a method of 
risk assessment 

Importance and role of FMEA in the organization, types of FMEA, 
FMEA method - usable in the risk assessment process. 

Major changes in the 
application of the FMEA 
method 

Basic changes, new criterion - Action Priority, changes in the evaluation 
of criteria, the modified procedure for risk assessment and their 
connection to documents, new forms, and types of corrective actions. 

2. day 

FMEA application 
procedure 

The procedure consists of seven basic steps: 
Planning and Preparation. 
Structure Analysis. 
Function Analysis. 
Failure Analysis. 
Risk Analysis. 
Optimization. 
Results Documentation. 

Practical example of 
application of FMEA 
method 

Practical example of application of FMEA method for the selected 
process: 
Dividing the process into parts. 
Failure analysis. 
Risk assessment. 
Proposal of actions. 

Practical exercises Application and solution of the model example by the participants 
according to the form in tab. 3. 

Discussion Questions of the participants on the issue 

Conclusion 
Evaluation of the overall application of the FMEA methodology, 
conditions for the success of FMEA, the benefits of the educational 
workshop. 
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The target group of the educational workshop. The workshop is intended for those responsible for 
improving the quality of processes, products, services, i.e. FMEA managers and members, technicians, 
quality and production managers, designers, production engineers, technologists, quality managers, 
managers of new production implementation projects, all those responsible for performing FMEA 
analysis in the product design, process design and maintenance phases of FMEA during the product 
life cycle. The workshop is intended for beginners, current and potential FMEA users. 

The benefits of the educational workshop. By completing this workshop, participants will gain 
knowledge of risk management, methods and techniques of risk management, the basics of the FMEA 
method, the new harmonized FMEA methodology, knowledge of the application of FMEA in practice. 
They will also practice the application of the FMEA method on their own model example according to 
the FMEA form. 

Table 3. Example of a new form for the application of the modified FMEA method 

Continuous 
improvement Structure analysis (Step 2) Function analysis (Step 3) 

History / 
Change 
Authorization 
(As Applicable) 

1. Process 
Item Function 
System, 
Subsystem, 
Part Element 
or Process 

2.Process 
Step and 
Product 
Characteristic  

3. Process 
Work element 
and Process 
Characteristic 
(4M)  

1. Function of the 
Process Item 
Function System, 
Subsystem, Part 
Element or 
Process 

2. Function of 
the Process 
Step and 
Product 
Characteristic  

3. Function of 
the Process 
Work element 
and Process 
Characteristic 
(4M)  

       
       
       

 

Failure analysis (Step 4) Risk analysis (Step 5) 
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Optimization (Step 6) 
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4 CONCLUSIONS 
The FMEA method is the most widespread method of risk assessment and has found wide application 
not only in the automotive industry but over time has penetrated almost all industries. The new 
harmonized handbook contains substantial changes. The procedure presents logical successive and 
interconnected steps that help to effectively process the problem based on its gradual identification and 
assess the risks in terms of prevention. At the same time, it brings the possibility of easier and more 
reliable determination of the values of individual criteria, as well as a more logical way of determining 
the priority of corrective actions. Last but not least, it leads organizations to overall quality growth, which 
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is conditioned by a thorough knowledge of their own processes and products. This minimizes the risk of 
incorrect risk assessment, incorrect determination of the root cause, and the introduction of ineffective 
corrective actions. 

Managers who complete the proposed training will gain the necessary knowledge and skills from the 
application of the modified FMEA method. The benefit of training for them is more efficient work and 
better and knowledge of the analysed product or process. The processed results of the article are 
intended not only for business managers who are interested in training in risk management and place 
more emphasis on prevention but also for the Faculty of Security Engineering, which will gain a greater 
connection to industry and increase the quality of the educational process by respecting current practice. 
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CONSTRUCTIVIST TEACHING OF MATHEMATICS USING A VISUAL 
APPROACH 

M. Kmetova 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
There are two different ways to teach mathematics. The extreme cases could be characterised as 
follows: One is based on strictly formulated definitions and theorems, which are followed by strict proof. 
Only then examples, illustrations, models to explain the essence of the definitions and theorems follow. 
The second path is grounded in discoveries based on gained experience and previous understanding 
of mathematics. Naturally, we would prefer the second path mentioned, but we must also see that all 
the mathematical discoveries that have crystallised for centuries in the consciousness of 
mathematicians cannot be rediscovered with students after a few teaching hours of mathematics. 
Therefore, we will try to at least show the way, to show such an angle of view from which the goal is 
more visible. In this paper, we show some examples from different parts of subject matters of 
mathematics that illustrate how visual approaches can improve a deeper understanding of the essential 
relationships in the given field. 

Keywords: constructivist teaching of mathematics, visualisation, problem-solving. 

1 INTRODUCTION 
Constructivism occurred in education theory as an opposite to transmissive teaching, which 
predominated in the school-teaching up to the middle of the 20th Century. From the second half of the 
1950s, there were many attempts to make mathematics lessons more creative and investigative instead 
of the previously prevailing rote learning or memorising.    

In [1], Ernst von Glasersfeld characterised the constructivist teaching by the following principles; firstly, 
knowledge is not passively received but actively built up by the student, secondly, the function of 
cognition is adaptive and serves the organisation of the experiential world, focuses the attention on the 
importance of context in the creation of knowledge. The second principle, in particular, emphasises the 
importance of context how individuals create their knowledge about both mathematics and the teaching 
of mathematics. Creating knowledge means also creating a mental image about the relationships among 
particular concepts and ideas - this process is the so-called visualisation. The result of the visualisation 
process are mental representations, physical objects (geometric illustrations, pictures, diagrams, 3D 
models), and cognitive processes in which physical or mental visualisations are interpreted [2]. 

2 THE METHODOLOGY OF MATHEMATICS 
Mathematics is an exact science which Euclid summarised, processed and, above all, classified its 
basics into the system. Euclid´s Elements (Stoichea in origin) is the first mathematics textbook ever, 
where the subject matter is explained in a deductive way. For two millennia, this book has been at the 
centre of mathematicians' attention, not only as a textbook but also as a living stimulator of new ideas 
[3]. The principles of the deductive construction of axiomatic theory are still valid and used in many exact 
disciplines. 

In mathematics textbooks, a strictly scientific deductive approach and a discovering, inductive approach 
appear alternately (as fashion waves, according to the current development and the author's opinion). 
Proponents of the latter approach were Bernard Bolzano (1781-1848), who said: "Much more than the 
dissemination of useful truths, we must strive to develop people's ability to exercise judgment." [4]. His 
contemporary, the king of mathematicians, Carl Friedrich Gauss (1777-1855) probably had a different view 
of the spread of mathematics, because his peers formed the view that in his scientific works he behaved 
like a fox “who erases his tracks in the sand with his tail” to make his thoughts unfollowable [5]. 

As early as the middle of the 19th century, when the axiomatic theory of geometry had already 
undergone a two-thousand-year journey and mathematical thinking had reached a high degree of 
abstraction, none of the mathematicians felt the need to create an axiomatisation of arithmetic [3]. It was 
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not until the end of the 19th century that Dedekind (1888) and Peano (1891) created an axiomatic 
construction of natural number theory based on set theory, and Georg Cantor (1845-1918) built a precise 
construction of real numbers. David Hilbert (1862-1943) led the modern research of axiomatization and 
reworked the axiomatic construction of geometry (1900: Grundlagen der geometrie). The culmination of 
this development was Bourbaki's architecture of mathematics, the structuring of all mathematical 
knowledge to date. It goes without saying that such major changes have left their mark on both 
mathematics textbooks and teaching approaches. 

The Dutch mathematician, Freudenthal wrote in 1968 [5]: “Many kinds of activity can be said 
immediately: This is not mathematics. This includes, for example, numerical counting or juggling 
algebraic expressions. " 

The following statement can be considered a critique of the exaggerated emphasis and observation of 
the axiomatic deductive construction of the object. Courant and Robbins wrote in [6]: “At present, we 
consider the prevailing emphasis on the deductive-logical nature of mathematics to be very dangerous. 
It is true that it is not easy to describe what a creative discovery or a successful intuitive beginning is, 
but it is these phenomena that form the core of even the most abstract mathematical results. The crystal-
clear deductive form may be the goal of mathematics, but its driving force is intuition. A serious threat 
to the very life of mathematics stems from the claim that mathematics is nothing but an indisputable 
system of consequences derived from definitions and an axiom." 

The solution of the contradiction between the different approaches is given by Pólya in [7]: “In fact, 
mathematics has two aspects: it is a strict science of Euclid, but also something else. Presented in the 
spirit of Euclid, mathematics seems to be a systematic deductive science, but emerging mathematics 
seems to be an experimental, inductive science. Both aspects are as old as mathematics itself.” 

2.1 Deductive and plausible reasoning 
The doctrine of plausible (credible, convincing) reasoning and its application is called heuristics [8]. 
Heuristics is a very old science; already Pappus (around 300 AD) and later Descartes (1596-1650) and 
Bolzano (1781-1848) described heuristics quite extensively. Bolzano devoted almost three hundred 
pages to it in his extensive work on logic. He wrote [8]: "I do not promise the reader to find anything 
entirely new among these methods, but I do not regret the effort to describe in clear words the 
procedures and methods applicable to research used by every reasonable person, although in most 
cases he/she does not do so consciously." 

Later, this area was more or less forgotten. The interest of mathematicians of the 19th century turned 
more strongly to the logical-deductive construction of the foundations of mathematics, and thus to 
deductive reasoning. Only after the works of Pólya (1887-1985) on the subject did the renaissance of 
heuristics begin. 

During university education, mathematics students become intensively acquainted with deductive 
reasoning. Plausible reasoning has traditionally received less attention. "It is usually assumed that this 
is given to the student by nature or on the basis of his school education, or developed by his own activity 
during his studies, e.g. from the solution of exercises, by themselves" [7]. The almost complete exclusion 
of plausible reasoning from the teaching of mathematics in mathematics teachers´ education has a far-
reaching consequence. These teachers, later in their practice, find it difficult to pass on plausible 
reasoning to their students, even when they try. 

2.2 Transmissive and constructivist teaching 
By transmissive (or instructive) teaching we mean the transfer of well-classified knowledge from the 
teacher's head to the student's head. The transfer is usually controlled by instructions - hence the second 
name. According to [8], the transmissive teaching could be quite stressful for both sides: “The student 
is afraid that he will not pass the exam, because some lessons will slip out of his memory. The teacher 
lives in the tension of having to teach all that the curriculum prescribes” [9]. 

Constructivism in the psychological and social sciences is the direction of the second half of the 20th 
century, which emphasises the active role of man and the importance of his interaction with the 
environment and society. In the teaching of mathematics, we specifically mean the construction and 
building of one's own knowledge and wisdom. The approach that helps to create new knowledge is 
called constructivist. We are talking about stimulating teaching. According to [10], the principles of a 
constructivist approach to teaching mathematics are the following:  
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• Mathematics is understood in them as a specific human activity, not just as its result. 
• An essential component of mathematical activity is the search for relationships, the solution of 

problems, the creation of concepts, the generalisation of statements, their verification and 
justification. 

• Knowledge cannot be transmitted; it arises in the mind of the knowing person. The creation of 
knowledge is based on the experience of the individual. 

• It is important to create an environment that encourages creativity and also social interaction in 
the classroom. 

• They emphasise the use of different kinds of representations, different approaches to 
mathematical concepts, and the structural building of the mathematical world. 

The teacher plays a key role in constructivist teaching. However, this does not mean that he/she gives 
students ready-made knowledge, but shows them the way in which they can develop their knowledge 
independently. "A teacher is not a bearer of knowledge. His/her main role is motivating the students and 
presenting problems, organising a discussion, encouraging students with lower self-confidence and so 
on" [10]. In our society, however, social expectations prevail over the belief that to discover something 
independently from the world of mathematics is more than taking over the entire prescribed subject 
matter. It is expected that the student will be well prepared for the entrance and other exams, the 
knowledge will be memorised, practiced, and will be able to use it readily. In this way the essence of 
mathematics is lost. Constructivist teaching is time consuming, the teacher leaves enough space for 
research, experimentation, debate with classmates, the teaching process is fragmented by discovering 
partial contexts, for the superficial observer it slows down the progress. But we must realise that there 
is a real progress in cognition, the knowledge is deep, discovered, experienced and not formal. 

3 RESULTS AND EXAMPLES 
In mathematics problem-solving is extremely important to find the right approach to the problem. 
Different views can lead to very different solution steps, simple or over-complicated. In this chapter, we 
show examples of simplifying approaches and views to some problems. These simplifying approaches 
very often use visual elements because during problem-solving we usually create a visual image or 
visual model of the problem. This process is connected with imagination and visualisation. Fulier wrote 
in [11]: “Mathematical visualisation is the process of forming images (mentally or with a pencil and paper 
or digital technology) and using effective images for mathematical discovery and understanding. In 
mathematics, the visualisation is not an end in itself but a means toward an end, which is understanding.” 

3.1 Clock angle problem 
Clock angle problems are a type of math problems when to find the angle between the hands of an 
analogue clock is demanded. The task of perpendicular clock hands is found in multiple collections of 
math exercises. One possible wording is from [9]: 

The analogue clock has the hands just perpendicular to each other now. How many minutes later will 
they be perpendicular to each other again? 

  
Figure 1. Perpendicular clock-hands. 

In the solution process we need to overcome two obstacles. The first obstacle is taking into account the 
constant movement of the hands. If the little hand was fixed, the big hand would need to go for 30 
minutes to be perpendicular again. But during those 30 minutes, the small hand crosses halfway 

2466



 

 

between two numbers. Than the big hand has to move accurately. But at that time the little hand moves 
further, and so on. We get an infinite sum. We will resolve this issue by a different insight into the 
problem. Forgetting about the movement, we'll just look at the initial and final state of the hands and 
compare them. Here we get to the second obstacle. How to describe these states with angles between 
hands? (Usual problem of solvers.) The process of converting minutes to angles and back causes 
opacity of the solution. This type of solution was also used in [9]. Now we show a simplified solution.  

Let us forget about the angles, let's assume that the hands will be perpendicular again in t minutes. We 
know, it takes 30 minutes plus the extra minutes connected to the movement of the big hand for time t. 
Because the big hand moves 12 times slower than the small one, it takes t/12 minutes. So we have the 
following equation: 

𝑡 = 30 +
𝑡
12, 

and hence 𝑡 = 32 !
""

 minutes. Here, the thought behind the picture is much more important than the 
visual picture itself, however, the idea of the solution came from the visual image of the clock face.  

3.2 Triangular network 
Every mathematics teacher knows the benefits of using squared paper in mathematics classes. Very 
different topics (Cartesian coordinate system, movement up, down, forward, backward, tessellation, 
area calculation, visualisation of arithmetic relations and combinatorial identities, etc.) can be 
successfully illustrated, and their essence captured, to experiment and discover new relationships. A 
similar situation is valid for a triangular network. Instead of a quadrilateral network, we can also use a 
triangular network in various contexts. The most well-known application is the introduction of barycentric 
coordinates. 

 
Figure 2. Barycentric coordinates in triangular network 

Each point of the plane is uniquely given by a triple of real numbers (𝑢, 𝑣, 𝑤), where	𝑢	 + 	𝑣	 + 	𝑤	 = 	1, 
as an affine combination of three fixed points (1,0,0), (0,1,0) and (0,0,1), so that 

(𝑢, 𝑣, 𝑤) 	= 	𝑢	(1,0,0) 	+ 	𝑣	(0,1,0) 	+ 	𝑤	(0,0,1). 

For positive values of 𝑢, 𝑣 and 𝑤, the point determined by them lies inside the triangle given by vertices 
(1,0,0), (0,1,0) and (0,0,1). 

If we want to unambiguously denote all grid points of a triangular network, we can use such a triple 
subscript 𝑖𝑗𝑘, that 𝑖	 + 	𝑗	 + 	𝑘	 = 	𝑛, where 𝑖, 𝑗, 𝑘	Î	𝑍 and 𝑛	Î	𝑍# is a fixed number. For non-negative 
subscripts 𝑖, 𝑗, 𝑘 we get the inside points of the triangle given by vertices 𝑉$%%, 	𝑉%$% and 𝑉%%$. It is just this 
designation that is used to define the control vertices of the triangular patches in computational 
geometry. As an example, we present the designations of the grid points of a triangular network for 𝑛	 =
	4 for positive indices. 

V004 
V103     V013 

V202     V112     V022 
V301    V211    V121     V031 

V400     V310     V220     V130     V040 

(1,0,0)

(0,0,1)

(0,1,0)w = 0

v = 0 v = 1

2467



 

 

The Bernstein polynomials of the nth degree of two variables can also be clearly arranged in the same scheme 
(the variables are u and v, hereinafter referred to as 1	 − 	𝑢	 − 	𝑣	 = 	𝑤). We also state it for 𝑛	 = 	4. 

w4 

4uw3     4vw3 
6u2w2     12uvw2     6v2w2 

4u3w     12u2vw     12uv2w     4v3w 
u4         4u3v         6u2v2         4uv3         v4 

The sum of the exponents is 𝑛 = 	4, as was the sum of the indices in the previous scheme. In places of 
points 𝑉 with index 𝑖𝑗𝑘, the polynomials 𝑢&𝑣'𝑤( are now multiplied by the coefficient  $!

&!'!(!
. These 

polynomials form a basis of all nth degree polynomials. By multiplying the polynomials in the triangular 
scheme with the coordinates of the corresponding points  𝑉&'(, we obtain one basic component of surface 
modelling, the triangular Bézier patch [12] given by formula  

𝑋(𝑢, 𝑣, 𝑤) = < 𝑉&'(𝐵&'($
&#'#(*$

(𝑢, 𝑣, 𝑤), where		𝐵&'($ (𝑢, 𝑣, 𝑤) =
𝑛!

𝑖! 𝑗! 𝑘! 𝑢
&𝑣'𝑤( 

are the Bernstein polynomials.  

The same triangular network occurs in a very different situation and help us to solve a problem.  

Let us solve the following problem: We have 6 litre of liquid in two 3-litre containers and an empty 5-litre 
container. Divide the liquid evenly into the three containers to have 2 litres in each of them. 

We can illustrate the problem by picturing the containers, but such a representation will not show us any 
solution. We need to find a new approach, a new insight into the problem. The general aim is to divide 
6 litres of liquid into 3 parts, 𝑖, 𝑗, 𝑘, where  𝑖 + 𝑗 + 𝑘	 = 	6, and 0	£	𝑖	£	3, 0	£	𝑗	£	3, 0	£	𝑘	£	5, which follows 
from the capacity of the containers. We can visualise the situation on a triangular mesh as in Figure 3. 
The coordinates of the grid points are triples of integers. The solution is located in the bordered pentagon 
region because of the given restriction for 𝑖, 𝑗, 𝑘 (see Figure 3). 

 
Figure 3. Using triangular mesh in liquid-problem solving. 

The practical realisation of the solution is possible only by steps reaching the border of marked region 
(to drain or to fill up one of the containers). Now we can see, that the original problem has no solution, 
(because the point 222, which represents 2 litres in each container, is in the middle of the given region) 
only the inverse problem, when we have got 6 l of liquid in 3 containers (with capacity 3 l, 3 l, 5 l), 2 litres 
in each of them and we have to spread the liquid into two 3-litre containers and leave the 5-litre container 
empty. 
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4 CONCLUSIONS 
In our understanding, constructivist teaching is tightly connected with visualisation. Visual approach in 
problem-solving is a complex cognitive process that is worth supporting in every step of thinking: 
creating a mental model, a view (mental imagery), and final visualisation [2]. The more that a teacher 
supports it, the more students give creative independent problem-solving. The same ideas was stressed 
also in [13]. Geometry teaching is much more connected with visualisation than other mathematical 
disciplines, however utilisation of its methods could be useful in different areas. In the contribution, we 
showed some examples for effective use of a visual approach, not only in geometry teaching. 

ACKNOWLEDGEMENTS 
The paper was supported by projects KEGA 015 UKF-4/2020 Development of spatial abilities of 10-12-
year-old students and KEGA 015UKF-4/2021 Collaboration as a means of professional growth of 
mathematics teachers. 

REFERENCES  
[1] E. von Glasersfeld, "Constructivism in Education,” in T. Husen & T. N. Postlethwaite, (eds.) The 

International Encyclopedia of Education, Supplement Vol.1., Oxford/New York: Pergamon Press, 
pp.162–163, 1989. 

[2] A. Gutiérrez, Visualization in 3-dimensional geometry: In search of a framework. In L. Puig & A. 
Gutierrez (Ed.), Proceedings of the 20th PME International Conference. Vol. 1. Panama City, 
Florida,  pp. 3-19, 1996.  

[3] J. Gatial, M. Hejný, Stavba planimetrie. Bratislava/Slovakia: SPN, 1973. 

[4] M. Hejný et al. Teória vyučovania matematiky 2. Bratislava/Slovakia: SPN, 1990. 

[5] D.E. Rowe, A Richer Picture of Mathematics. Springer, ISBN 978-3-319-67819-1(eBook), 2018. 

[6] R. Courant, H. Robbins, What is Mathematics, London: Oxford University Press, 1941. 

[7] Gy. Pólya, A gondolkodás iskolája (How to Solve It), Budapest: Gondolat Kiadó, 1971. 

[8] R. Fischer, G. Günther, Mensch und Mathematik - Eine Einführung in didaktisches Denken und 
Handeln, Mannheim Wien, Ziirich, 1985. 

[9] M. Hejný, A. Michalcová, Skúmanie matematického riešiteľského postupu, Metodické centrum v 
Bratislave, 2001. 

[10] M. Hejný, J. Novotná, N. Stehlíková, Dvacet pět kapitol z didaktiky matematiky, Pedagogická fakulta 
UK, Praha, 2004. 

[11] J. Fulier, D. Vallo, Some aspects of visualisation and visual thinking in mathematics and 
mathematics teacher education, Proceedings of 19th Conference on Applied Mathematics APLIMAT 
2020, Bratislava, Slovakia, 2020. 

[12] G. Farin, Curves and Surfaces for CAGD, A practical Guide, Fifth edition, Morgan Kaufmann, 2002.   

[13] Z. Nagy Lehocky, A tanulói érdeklődés felkeltésének fontossága, Education and practice, UKF 
Nitra, Nitra, Slovakia, pp. 33-37, 2008.  

2469



 

 

AN ANALYTICAL DASHBOARD FOR THE COMPARISON OF 
UNIVERSITIES’ ENTRY QUALIFICATIONS ON STUDENTS’ 

ACADEMIC PERFORMANCE 

Nickos Paltalidis1, Yuting Tao2 

1Queen Mary, University of London (UNITED KINGDOM) 
2Beijing University of Posts and Telecommunications (CHINA) 

Abstract 
This paper introduces an innovation software which is an analytical dashboard for comparing the impact 
of universities’ entry qualifications on students’ academic performance. The purpose of this work is to 
establish whether the qualifications at entry (like GCSE, A-levels, BTEC, etc.) can be used as a predictor 
of the eventual degree level performance. Inspired by the data visualization analytical dashboards, the 
aim of the software is to provide teachers and students an intuitive software tool to compare the students’ 
entry qualification with modules’ results and degree classification. In order to collect data, an online 
survey function is available. After registering an account, students can fill in the questionnaire with 
information such as entrance examination type, major, course title, etc. After the questionnaire is 
completed, students can enter the data analysis platform to view the results. Teachers can directly 
register, log in and enter the data analysis platform to see the comparison of students' entrance exams 
and academic results, including three kinds of comparison a) Entry Qualifications (examinations’ results) 
VS. Academic Performance (modules’ results), b) Courses VS. Academic Performance (modules’ 
results) and c) Further Comparisons, namely comparison of the academic performance between 
institution/schools, entry qualifications, and students’ background. 

The proposed analytical dashboard has been tested on both the control and services layers to ensure 
that the backend communication of the software functions properly. Students from Beijing University of 
Posts and Telecommunications have participated in filling in the data collection questionnaire. At the 
same time, some initial data has been added to enrich the database so that the filtering function can be 
well displayed. 

Future work will be devoted to broadening the dimensions of data analysis, carrying out more in-depth 
analysis, making better presentations and improving the performance of software. 

Keywords: analytical dashboard, higher education, entry qualifications, academic performance. 

1 INTRODUCTION  
With the continuous progress of information and communication technology and the development of 
data visualization technology, dashboard software applications are mainly used for business intelligence 
(BI) analysis for better understanding and decision making in the business environment. They are data 
visualization tools that aim to show the status of measurement information and key business indicators 
to enterprises [1]. Dashboard is the bridge between learning analysis technology and users in education. 
It is responsible for presenting the analysis results to users in the most reasonable visual way. Data 
visualization is to transform data information into a visual table, such as a line chart, so as to make full 
use of the individual's ability of rapid recognition of visual patterns. With the advent of the Internet era, 
the application field of dashboard is expanding, and the learning analysis dashboards are used to help 
teachers understand students' learning situation. Learning analysis dashboard play an important role in 
education analysis. With the continuous updating of new technology and its increasing role, the field of 
education has been able to obtain a variety of data and information through various ways. Lu Zhu (2019) 
mentioned that the analysis dashboard can help students understand the changes of their academic 
achievements [2]. For teachers, it can help teachers intuitively and conveniently view students' various 
achievements and compare students' achievements. Learning analysis is considered to be a new trend 
in education. This work presents the development an analytical dashboard for the comparison of the 
universities’ entry requirements with students’ final results and degree classification. The purpose of this 
software tool is to help teachers intuitively understand the impact of students' entry qualification on the 
academic performance of students in different learning fields in university, as well as the impact of 
students’ background.  
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2 REQUIREMENTS 

2.1 System Requirements 

2.1.1 Online survey platform  
a) The ranking of survey questions should be logical. For example, users should fill in the institution 

first, and then input the scores and time of different subjects year by year. 
b) There should be no ambiguity in the survey questions, and appropriate instructions should be 

added to some easily ambiguous questions, so that users can correctly input the data required 
by the system.  

c) The survey platform should be universal, and the scores of different examination systems should 
be well input.  

d) Provide some convenient input. If some entrance examination subjects are selected, the system 
should automatically fill in the selected subjects when filling in the details such as scores, to avoid 
repeated input. 

e) The page should be user-friendly, with different sizes or fonts to distinguish some elements, so 
that users can understand the general idea at a glance.  

2.1.2 Dashboard control system  
a) The system input needs to be verified to ensure that the data format and type input into the 

database are correct. 
b) Different online survey platforms should be displayed according to different users' choices.  
c) It is necessary to classify and manage the data input by users, so to call the data for analysis. 
d) It needs to receive feedback from the user interface and refresh the page in time according to 

different choices of users.  
e) It needs to meet the user's function of data filtering.  

2.1.3 User interface  
a) The user interface should be brief, highlighting data and some key functions. Let users understand 

the core data and functions at a glance. 
b) It should follow the layout from indication to trends to details. In order to organize the presentation 

of data of interest to the user. 
c) Choose different display methods for different data, such as line chart, pie chart, etc.  
d) There should be a navigation bar to help users reach the functional modules they need. And 

different functions and related details should be classified.  
e) Some colour setting functions should be provided to improve the personalized performance of users. 

2.2 Safety Requirements  
a) Security: All data related to user privacy shall be encrypted, and the data shall not be leaked.  
b) Robustness: It should deal with all kinds of incorrect input and prompt users to input correct data. 

If the user has an operation that is not accepted, the system should prompt.  
c) Availability: This system will be available to those who have the right to use it. After logging in, 

they can view the content of the student score analysis dashboard.  
d) Performance: The system should respond to the needs of users within 1s, such as some user 

input error prompt. The system should also simplify the method, so that the system can run faster. 

3 IMPLEMENTATION AND TESTING 
The implementation of the proposed analytical dashboard is divided into two parts, including an online survey 
platform and a data display platform. The former is used to collect data, and the latter is used to show the 
analysed data to users. Real data was collected creating a questionnaire via the online survey platform, and 
some false data for comparison was added to enrich the data in the database. In order, to ensure that the 
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data collected by the questionnaire can be accurately stored in the database and successfully read by the 
back-end code, the communication accuracy of the front-end and back-end code was tested. 

3.1 Registration function and Login function 
New users, either teachers or students can register (Fig.1) using their information including ID, password 
and email. Users can login using the ID Number and Password (Fig. 2). 

 
 Figure 1. Registration function Figure 2. Login function 

3.2 Online survey platform 
The online survey platform is used to collect students' background information, entrance scores and 
academic performance in university. It's made up of five parts and students had to enter the following 
questions: 

1 Which country are you from？ 
2 What is the name of the school? e.g., Electronic Engineering and Computer Science School of 

Business and Management. 
3 What is the current institution of you study? e.g., Queen Mary University 
4 Please select the type of entry examination. 
5 Please provide the details of each entry examination 
6 Please fill in your basic information in the list below 
7 What grade are you in now? 
8 Please select the field of your study. 
9 Please select the course title of your program of study. 
10 Please fill the form about your academic performance in first year's modules based aced on UK scale 
11 Please choose your desired degree after graduation. 

3.3 Data display platform 
In the data display platform (Fig.3), users can choose to view students' entrance scores, and use the 
filters to select the data they are interested in to generate charts. They can also choose to view the 
students' entrance exams and academic results, including three kinds of comparisons, particularly: a) 
Entry Qualifications (examinations’ results) VS. Academic Performance (modules’ results), b) Courses 
VS. Academic Performance (modules’ results) and c) Further Comparisons, namely comparison of the 
academic performance between institution/schools, entry qualifications, and students’ background. 
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Figure 3. Introduction page 

3.3.1 Entry Qualifications VS. Academic Performance 
The Entry Qualifications VS. Academic Performance (Fig.4) page mainly looks at the academic 
performance in each academic year based on the different types of entry qualifications. Teachers or 
students can select the entry qualification they are interested in through the search bar on the right, and 
the grab chart on the right will show the impact of different entry qualification on academic performance. 

 
Figure 4. Entry Qualifications VS. Academic Performance- histogram 
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Student Background shows that after students or teachers select academic year in the search box, 
they can see the impact of students' background on their grades. Student background includes age 
(Fig.5), gender (Fig.6), household income and work experience. 

  
 Figure 5. Student background- age    Figure 6. Student background- gender 

Fig.7 shows that entry qualification distribution in high academic performance and low academic 
performance. Through the pie chart filter, users can see the number of students who get high scores 
(more than 71 points) and low scores (less than 40 points) in each academic year. 

 
Figure 7. Entry Qualifications VS. Academic Performance- pie chart 

3.3.2 Courses VS. Academic Performance 
The Courses VS. Academic Performance page mainly looks at the academic performance of students 
from different types of course in university in each academic year. Fig.8 shows that teachers or students 
can choose the course title of university as comparison factor, and subject of entry examination as 
another comparison factor. 
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 Figure 8.  Course VS. Academic Performance 

Student Background shows that after students or teachers select academic year in the search box, 
they can see the impact of students' background on their grades. Student background includes age, 
gender, work experience (Fig. 9) and household income (Fig. 10). 

  
 Figure 9.  Student background- work experience    Figure 10.  Student background- household income 

Fig.11 shows the different subject of entry examination distribution in high academic performance and low 
academic performance. Through the pie chart filter, users can see the number of students from different 
coursers that got high scores (more than 71 points) and low scores (less than 40 points) in each academic year. 
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Figure 11. Courses VS. Academic Performance- Pie Chart 

3.3.3 Further Comparisons 
Users can choose several options for comparison. Random comparison allows users to observe the 
relationship between students' academic performance and some students' backgrounds or schools from 
more dimensions. Fig.12 shows the comparison between different entry qualifications, particularly it 
shows that students in group1 choose College Entrance Exam, Math and group2 choose College 
Entrance Exam, Chinese and the academic performance comparison between them. Academic 
performance of each year means the average score of all grades of students in each group in this year. 
In Fig.12, the first column of the chart shows that the average score of all grades of students in group 1 
in the first academic year is 70. 

 
Figure 12. Further comparison-Entry Qualification vs. Subject 
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Fig.13 shows the comparison between different student background. And this figure shows that students in 
group1 male, and group2 female and the academic performance comparison between them. The first column 
of the chart shows that the average score of all grades of students in group 1 in the first academic year is 67. 

 
Figure 13. Further comparison-Student Background 

In Fig. 14, it is used to compare two groups of data with different attributes selected by users. Group 1 
is the students whose study field is electric engineering, and the group 2 is the students whose study 
field is computer science. The first column of the chart shows that the average score of all grades of 
students in group 1 in the first academic year is 70.  

 
Figure 14. Further comparison-Institution/School vs. Study Field 
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4 SUMMARY OF THE RESULTS 
Summarising, the results of the sample data shows that students from different categories of 
qualifications, appear to have different results at exit than those at entry. Also, students from the art 
courses demonstrates better academic performance compared with other courses. It is important to 
emphasise that these outputs were based on a sample of data and represented only a small group of 
students with similar entry qualifications.  

5 FURTHER WORK 
User has identified some further requirements where authors plan to develop in future, giving emphasis 
on the existing functions of the app as well as on a new function: 

• Display data from more perspectives, such as major courses and elective courses in academic 
performance.  

• Add more data transfer methods, such as reading students' information and grades from PDF 
files to the database to facilitate large-scale data analysis. 

• Produce summaries and reports based on the data visualisations. 
• Add the administrator function of the teacher, so that the teacher can see the visual database, 

and can modify the data inside. 
• Improve the security of the system, increase the encryption function, make the user's password 

more secure. 

• For the password recovery module, the function of sending e-mail is added to communicate the 
password recovery function with the user's bound mailbox.  

6 CONCLUSIONS 
This paper focuses on the evaluation of the students’ academic performance. Particularly, it proposes 
an analytical dashboard software for the comparison of entry qualifications and students' background 
on students’ academic performance. The aim is to help teachers to quickly and clearly to store and 
organise data, as well as to analyse and compare the collected data using different criteria. This can 
greatly improve teachers' work efficiency and understand students' achievements, especially where 
large groups of students are involved.  
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Abstract 
Online teaching, especially in higher education, is a constantly evolving and changing environment, 
especially as a result of the circumstances arising from the COVID-19 pandemic. This anomaly has led 
to the accelerated adoption of the digital medium as a classroom medium, which has required both 
methodological changes and constant adaptation from the teachers. 

Online education offers its own advantages, but also poses unique challenges. Among the latter is the 
practical side of teaching and how it can be developed in an online environment. A particular case are 
virtual laboratories, where students perform tasks in subject-specific and dedicated environments. The 
spatial limitations of the online setting present inherent challenges to their adaptation. It is for this reason 
that the case study of the School of Engineering and Technology (Escuela Superior de Ingeniería y 
Tecnología – ESIT) of the Universidad Internacional de la Rioja (UNIR) is presented. UNIR teaches its 
degrees in an online format, making it the ideal institution for this study. At ESIT, virtual laboratory-type 
class sessions are being implemented in many subjects, with the purpose of helping students to 
successfully gain the competences required by their courses. The present study aims to gather the main 
characteristics of these laboratories and their types and, subsequently, to make a proposal of good 
teaching practices in order to unify criteria and methodologies. 

This study has required identifying relevant teachers, selected by their experience in teaching virtual 
laboratories and their evaluation by students. Having identified them, semi-structured interviews were 
then carried out. The following step consisted of analyzing the information collected in order to identify 
the different kinds of laboratory models taught and develop a guide of good practices. 

Two main virtual laboratory models were identified. The first one involves the resolution of a problem by 
the teacher, who exemplifies it and interacts with the students during the process, while the second is 
the resolution by the students of a practical problem given by the teacher. The first model was deemed 
too similar to a traditional class to be correctly considered a laboratory. 

Furthermore, this study has made it possible to identify five distinct phases within the laboratories: a 
preliminary phase prior to the start of the laboratory, an introductory phase, a collaborative work phase, 
a final phase and a post-laboratory stage. The recommendations that have been developed are adapted 
to the characteristics of each one of them. 

Among the conclusions found we can highlight the need to present the activity in prior sessions, to 
distribute the students in small groups, to follow their activity during the work session and to finalize it 
with closing remarks from the teacher. 

Keywords: virtual laboratory, online teaching, workshops, best practices.  

1 INTRODUCTION  
This article describes the main traits of a strategy aimed at generating interaction and practical 
knowledge in online university learning environments. This type of education is undergoing an evolution 
that has been greatly accelerated by the COVID-19 pandemic [1]. In response to the impossibility of 
using face-to-face classrooms, many universities have been forced to adopt the digital medium as their 
new classroom environment. This has led to both the need for methodological changes and constant 
adaptation on the part of teachers. 

Online learning technologies have brought undeniable advantages [3], including enabling students to 
continue studying in the midst of a global crisis. However, they also entail their own challenges, which 
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must be understood in order to improve their needs. Among them is the challenge of implementing 
practical learning in online environments. 

There are many strategies that teachers and researchers have been developing to address this concern 
[3] [4] [5]. One particular case is that of virtual laboratories, where students perform tasks in specialised 
and subject-specific environments [6].  

For this reason, the case study of the School of Engineering and Technology (ESIT) of the International 
University of La Rioja (UNIR) is presented. UNIR teaches its programmes in an online environment, 
making it an ideal platform for this study. At ESIT, virtual laboratory-type class sessions are being 
implemented in many subjects, with the aim of helping students to correctly acquire the competences 
required by their courses. In order to unify criteria and methodologies, the creation of a guide that 
identifies the main characteristics, processes and best teaching practices for conducting online 
laboratories is proposed. 

According to the Oxford Dictionary, a laboratory is "a room or building used for scientific research, 
experiments, testing, etc.". Another definition it includes is "a space for research and teaching" [7]. Over 
time, this term was imported into the field of higher education, where it acquired a pedagogical 
dimension. In this sense, when we speak of a laboratory in this study, we understand it to mean a 
practical lesson, where the knowledge developed in theoretical classes is put into action. 

This is a distinct method for online teaching to become more similar to in-person classes. Students can 
receive more individualized attention in these spaces while also having the chance to ask the teacher 
any questions or concerns directly through the use of a microphone and camera. 

Conceptually, the laboratory has a function that may range from the use of a specific software to the 
theoretical search for a solution to a previously posed problem [8]. In other words, it is the preparation 
of the material necessary to carry out a practical activity under the supervision of a teacher, in order to 
meet the objectives, set and the practical experimentation of the theoretical knowledge acquired during 
the classes of the subject. 

It is important to note that the good practices contained in this document are mere recommendations. 

2 METHODOLOGY 
The goal of this study is to identify a compendium of good practices for the development of virtual 
laboratories. To this end, a series of semi-structured interviews were conducted with teachers at the 
ESIT faculty of UNIR university. They were chosen due to the fact of technical subjects being usually 
considered to require in-person classes. For this reason, this type of sessions become particularly 
relevant to the teaching-learning process. For data protection reasons, although the teachers are 
included in the acknowledgements, the authors of individual comments and observations will not be 
identified. 

This process has had three main phases: 

1 Identifying the teachers to be interviewed.  
2 Interview phase. 
3 Analysis of the collected information. 

In the first phase, in order to identify the teachers to be interviewed, the coordinators of the different 
degree programmes at ESIT were contacted. Those teachers who had experience in teaching 
laboratories as part of their subject were identified. Once they had been located, the evaluations they 
received from students in their satisfaction surveys were examined. Those with the best results in these 
surveys were chosen. In total, six teachers were selected as a representative sample. 

During the second phase, interviews were conducted with the selected teachers. These interviews took 
place via videoconference and lasted approximately 30 minutes. The interviews followed a semi-
structured format, the questions asked were open-ended, a conversation between the teacher and the 
interviewer. Notes were taken of the main points discussed during the interview.  

The third phase of the study involved reading and organising the ideas gathered during the interviews. 
The aim was to identify what characterised these laboratories and what were the main processes 
common to the cases studied. Having done this, best practices could be identified.  
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3 RESULTS 

3.1 Main features 
According to the teachers interviewed, a laboratory has a time duration of two hours. Two main models 
have been identified: 

TYPE A. It involves the resolution of a practical problem or the development of a specific task by the 
teacher. The students, through the chat, follow the session and answer questions the teacher makes 
during his presentation. 

TYPE B. The teacher poses a practical problem, and then the students, divided into groups, are given 
the task of solving this problem.  

Once the so-called type A laboratory has been identified, it has been possible to verify that its main 
characteristics conflict with the objectives of a laboratory. Its practice is closer to a conventional 
classroom, even though the latter is oriented towards learning practical content. For this reason, this 
typology is discarded from the remaining results described in this paper. 

3.2 Processes 
Five distinct processes related to virtual laboratory class sessions have been identified. Out of these, 
one belongs to the preparation of the laboratory session, three involve the class itself and the last one 
belongs to the stage after its completion. They will now be further described. 

3.2.1 Before starting the laboratory 
In the pre-lab class, "...the student is introduced to the problem to be solved during the laboratory, it is 
a time prior to starting that can be used to think about the problem" [9]. 

On the day of the session, teachers reported that they usually access the online classroom about 20 
minutes in advance to configure it. The classroom configuration is adapted to the activity in question, by 
adjusting the position of windows and other elements in order to adapt it to the activity (Fig. 1 and Fig. 2). 

 
Figure 1. Virtual laboratory example. 
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Figure 2. Virtual laboratory example. 

Some teachers also set up different rooms within the same laboratory to divide the class into smaller 
groups. One teacher explains that his process is to set up two rooms. In the main room, the teacher 
provides general instructions, introduces concepts and the final conclusions are drawn. In the second 
room, students work in groups to solve problems and achieve objectives. Depending on the activity, 
some teachers gave students the possibility to request a particular room configuration for the class.  

These group rooms offer note-sharing tools, screen sharing, a whiteboard for writing, or a file-sharing 
space. In other words, they provide everything needed to work comfortably. 

As for other tools that could be used to enhance the experience, some teachers explained that they 
made use of iPads or digital tablets, a whiteboard with markers on the wall, or a second camera that 
focused on the desk where they were drawing with markers. Screen sharing was generally a key tool, 
helping to explain previously solved exercises, to share a link or a programme's interface.     

3.2.2 Introductory stage 

Once the laboratory session begins, an explanation of the problem is presented and the work process 
during the session is explained. This lasts between fifteen and thirty minutes from the two hours of the 
session. To explain the activity some teachers resort to a presentation that summarizes the key points 
of what the workgroups will need to achieve. Examples can be included. Teachers interviewed strongly 
recommended the use of visual resources in this explanation, aided by theoretical texts if needed. 

Teachers working with software explained that they usually shared their screens, exemplified the exercise 
on their computers and showed the students the main software elements they would need to use. 

Finally, the work process is explained. Students are divided into teams that will work in private rooms 
that cannot communicate between each other. Before moving the students to the separate rooms, 
teachers ask whether there are any questions. Once they have been answered, the collaborative work 
phase begins. 

3.2.3 Collaborative work stage 
In this stage, students work in groups to solve the problem they have been assigned. This stage lasts 
between an hour and a half to one hour forty-five minutes out of the two hours of the session. For one 
teacher, the "...fundamental thing at this stage is to promote an autonomous attitude, where they are 
the ones who ask questions and find answers" [9]. 

At this point, the teacher has divided the students into workgroups in separate rooms where they can 
activate their webcams, microphone, discuss the exercise and share files. 

The number of students per group is emphasised to be important: "I try to ensure that the groups have 
a maximum of 6 students and a minimum of 3" [9]. If there are more students, collaborative work 
becomes increasingly difficult. A low number of students diminishes the richness of the activity. In 
addition, teachers have detected that some students are present in the class passively, i.e. as listeners, 
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without taking part in the activity. In a small group, these passive elements become detrimental. To 
overcome this, some teachers identify who will be able to work actively, in order to ensure that groups 
are productive and balanced, with students who can work and others who can listen. 

It's also considered important to remind students to identify which workgroup they belong to in case of 
an internet connection problem. If they lost their connection, they can then inform the teacher to which 
group they need to be reassigned. 

Teachers explained that from time to time they visit the private groups they have created while the 
students are working. This is done in order to answer any questions or concerns that may arise during 
the process. If any questions arise and the teacher is not present, the online class software provides 
ways to ask for help. 

With the proposed class duration, interviewees recommend visiting the groups every ten minutes. This 
will vary according to the number of groups.  

In this phase, the teacher will offer hints about the task to be performed: e.g. "...activate the microphone, 
and tell me what ideas you have, or where would you start from, what is the right solution, what can I 
apply here, do you have any technical problems, can I help you with anything, etc.". 

Given that the platform used to teach online classes at UNIR during the time of this study (Adobe 
Connect) offers the possibility of recording online classes, the teachers were asked if they recorded the 
laboratory sessions. The unanimous answer was yes, but with two variations. The recording always 
started at the same time as the class, but when the group work stage was reached, there were teachers 
who paused the recording and teachers who did not. 

1 Teachers who pause. This option is chosen because the recording in Adobe Connect only 
captures the main room, where nothing is apparently happening at that time, as the students are 
in other rooms working. The recording resumes when the group work is finished. 

2 Teachers who do not pause. A couple of minutes are spent talking to the students who will watch 
the session asynchronously. They are told that the recording will be kept running as a guide so 
that they can track how much time their classmates have had for the laboratory exercise. 

The teachers agree that five minutes before the end of the allotted time, they tell the students that they 
have to give their work the finishing touches. The purpose of this is to allow the students to download 
the material they have developed and to prepare their conclusions. After this time, the private group 
work rooms are closed and the students return to the general room shared by the whole class. 

3.2.4 Final stage 
At this stage it is expected that the student, in a mature way, will be able to interpret the results obtained 
and draw conclusions. The aim is to extract the conclusions or resolution of the exercise initially 
proposed, to detect any problems that may have arisen in the groups, how these problems have been 
solved or how they could be solved. To do this, each group, in a synthetic way, presents its work to the 
class. Depending on the number of students, some teachers ask that, in order to speed up the 
presentation, each group appoints a representative instead of having all of them participate. 

This final part of the class where students share and discuss their results is specially relevant for those 
who watch the class asynchronously and have not had the chance to participate directly in the live 
session.  

Teachers can guide this presentation with questions, additional information or by helping identify 
solutions. Teachers recommend ending the session with a general summary of what has been seen and 
concluded in it. The use of summaries is recommended, but interactive gamification tools such as 
Kahoot or Genially can also be used. 

3.2.5 Post-laboratory stage  
In some cases, the duration of the laboratory is insufficient and students have to use additional time to 
complete it. For example, they can write a report or answer questions based on what has been done in 
the laboratory. To present this additional documentation, the online forum in the course's virtual 
classroom can be used. This allows the laboratories to expand, thus providing additional feedback. 

The teachers interviewed expressed the hope that after the laboratory, practical and theoretical 
knowledge would be brought together, that it would not just involve using a tool, nor the development of 
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a theoretical subject. To this end, after the end of the session, they can use the aforementioned forum. 
In addition, they considered it important to connect subsequent classes with past labs. This avoids 
compartmentalizing. 

The teachers consulted considered that what is essential in this type of activity is for students to work 
collaboratively, for the group to achieve an optimal resolution of the problem, or at least for the comments 
arising from the lab work to generate a consistent and logical debate.  

4 CONCLUSIONS 
The project that has been described aimed to identify the main characteristics, processes and teaching 
practices for online laboratories. Two different typologies have been described. In the first one, the 
teacher exemplifies a problem and its resolution. This has been discarded from the study as there is no 
participatory and practical work carried out by the student. In the second type identified, teachers present 
a problem which students try to solve as a group during class. In this category, the teacher is a guide 
who does not give the students the solution, but helps them to find it. 

The study has identified a total of five individual processes in these laboratories, which are: 1) Before 
the laboratory begins, it is introduced in the previous class and the teacher prepares the classroom; 2) 
an introduction where the problem and the work methodology are presented; 3) collaborative work stage, 
where students in groups try to solve the problem; 4) final stage, where results and conclusions are 
shared; 5) post-laboratory stage, where further feedback is given. 

In the case of online teaching, the application of this laboratory technique opens up new perspectives 
in teaching. It is a technique that introduces the student, under the guidance of the teacher, to active 
research work, allowing them to develop their own content, while at the same time encouraging the 
implementation of increasingly ingenious solutions. 

Following the study carried out, a list of identified good practices is proposed below by way of conclusion: 

1 A laboratory involves a practical problem to be solved by the students during class under the 
supervision of the teacher; it is not a problem to be solved by the teacher. 

2 In the preceding sessions, it is recommended that the methodology be explained to the students. 
3 In the introduction to the class, visual resources help to present the problem to be solved. 
4 If software is used, it is recommended for the teacher to share their computer screen. 
5 Students should be divided into groups of 3 to 6 members. 
6 The teacher should monitor group work and visit them regularly every ten minutes, as circumstances 

allow. 
7 Students should be reminded to write down the group to which they belong. 
8 At the end of the session, students should share their progress. If there are many of them, a group 

representative should be appointed. 
9 Teachers should make a closing summary of the session. 
10 The forum and subsequent lessons can be used to reinforce the laboratory course content. 
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Abstract

A short decade ago when Greece was in great financial difficulties the idea was brought up to sell part of
the country, predominantly islands to potential investors to alleviate the budgetary problems. And
throughout history regions and part of countries were sold and bought between emperors, kings and
other rulers. At what price?
For economists and social scientists this is a challenging question. We are used to describe countries
and regions by various indicators of economic and social wellbeing but how to give a one-dimensional
figure? This paper will make an attempt to find a method for giving regions a one-dimensional economic
value in terms of the price of an asset (besides describing them with the above alluded variety of
indicators). It will take the nine provinces of Austria as case study for such an approach and to find an
answer to the thought experiment as to their price in case one of them has to be sold. It will treat these
regions as potential investments on a capital market and apply the economics of credit and discounting
to each of them.
In doing so it will describe various indicators influencing their economic value and point also to the role of
their major cities for their attractiveness for potential investors. Thus it will touch the balance of centers
and peripheries as an important variable for the resulting price. It will also point to importance of R&D,
highly present in these agglomerations, for the final outcome. 
It will apply a well-known economic method to find a price and to compare them as to their attractiveness
for a fictitious bid of potential investors. The resulting prices will be presented and compared to each
other. Finally the outcomes, their comparability and applicability will be discussed.

Keywords: Regional and urban economics, regions as assets, cities and R&amp;amp, D as asset
influencing variables, discounting approach.
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HAS THE COVID-19 PANDEMIC ALTERED PRIMARY SCHOOL 
CHILDREN’S PERCEPTION OF "HEALTH" AND "ILLNESS"? A 

PRELIMINARY STUDY 

M.T. Gómez-Sagasti, O. Barrutia 
University of the Basque Country (UPV/EHU) (SPAIN) 

Abstract 
The Coronavirus disease 2019 (COVID-19) pandemic has renewed focus on the importance of health 
education and health literacy of school-age children in order to improve the health and well-being of 
future generations. When designing effective health activities at school, it is crucial to first assess 
children’s perception of health and illness, which may have changed during the pandemic. By mid-March 
2020, and in view of the high incidence and mortality by COVID-19 in Spain, the Government decreed 
a state of alarm. From that moment on, exceptional preventive measures, such as a nationwide home 
confinement and school closures, were adopted to control spreading of the infection. Considering these 
unprecedented circumstances, the present research aims to explore the possible impact of the COVID-
19 pandemic on the perception of health and illness of a group of children from the Basque Country 
(northern Spain), whose ages ranged from 8 to 9 years. To this end, they were first asked to complete 
an open-answer questionnaire, and subsequently to draw a healthy and an ill person. Questionnaires 
and drawings were collected at two different moments: (i) prior to the official declaration of the COVID-
19 pandemic (January 2020) and (ii) after nine months into it (November 2020). After months into 
pandemic, students emphasized the central roles of good nutrition and physical activity in maintaining 
good health. In addition, most of them assigned positive feelings to health construct. In contrast, we 
found that the pandemic reinforced the linkage that children established between illness and sedentary 
attitudes. At the same time, students associated health and illness mainly to physical factors, 
underestimating social and/or emotional ones. To our knowledge, this preliminary case-study sheds light 
for the first time on how the COVID-19 pandemic has affected the way children perceive and represent 
health and illness. Our findings also evidence the need to move away from normative and guilt-ridden 
education, and foster interdisciplinary approaches to address the different dimensions of health and 
illness, including physical, emotional, social and environmental ones. 

Keywords: health education, previous ideas, healthy habits, causes of illnesses, Coronavirus. 

1 INTRODUCTION 
After the publication of the Ottawa Charter [1], the concept of health promotion has been strengthened 
within the spheres of health and education. So much so that, Health Education (HE) in the school 
environment is one of the basic tools to promote and improve healthy behaviours and habits in 
schoolchildren, training them to address health problems with a critical and transformative perspective 
from an early age on [2], [3]. 

A student with adequate health literacy must have developed the necessary competencies to manage 
his or her own health, effectively address real situations that can arise, identify risk factors and intervene 
to improve the collective quality of life. In the Primary Education Curriculum of the Basque Autonomous 
Community (Basque Government, 2016) [4], health-related contents appear mainly within Scientific 
Competence, Social and Citizenship Competence, and Motor Competence. The lack of a specific health-
saving competence hinders to some extent the appropriate treatment of health concept in the classroom. 
However, the stage of Primary Education is a crucial time for educational interventions concerning 
health, given that, beyond the compulsory nature of education at that age, during this period students 
are very receptive to learning and acquire the main lifestyle habits [3]. In this regard, the commitment of 
teachers is essential, as they must integrate HE into school programs, promote the participation of 
students and families, and develop activities coming from other areas, for example from the health 
sector, in the school [5]. 

In order to deal with the health crisis caused by COVID-19, national state of alarm was declared in Spain 
on March 2020, entailing urgent containment measures, such as home confinement and the closure of 
educational centres throughout the country. Beyond the adaptation of the teaching-learning process to 
a virtual environment, the confinement changed the children’s daily life and family routines, as well as 
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their way of relating and interacting with the environment and with their peers, and quite possibly their 
conception of health and illness. 

According to Žaloudíková (2010) [6], “the subjective perception of health and illness has a fundamental 
influence on the behaviour of the given person in respect of his or her own health”. Children’s previous 
ideas or alternative conceptions help them to interpret and explain the phenomena surrounding them, 
but they may also not be pertinent and could become misconceptions that hamper the learning process 
[7]. Nevertheless, probing and identifying students’ ideas about health and illness in successive grades 
of Primary Education can be especially useful when designing and implementing prevention and health 
promotion programs in schools. 

The significant changes that ideas about the concepts of health and illness (as well as those related to 
the causal processes associated with them) undergo during the development of students’ cognitive 
capacity make their exploration a challenge [8], [9]. Although since the 1970s the number of studies that 
analyse primary school students’ perceptions of health or illness has been increasing, studies that 
simultaneously investigate the ideas about both concepts are still scarce [6], [9], [10], [11]. Likewise, few 
are the studies that use questionnaires [12], [13] and/or drawings [11] of schoolchildren as instruments 
to explicit previous ideas about health and illness, despite the former are recognized as useful research 
instruments to collect the opinions, beliefs or attitudes of students in an organized and standardized way 
[14], and the latter, the drawings, as tools to access the experiences of children in the framework of their 
family life as well as and in their social and school background [15]. 

In view of the above, the main objective of this preliminary research study was to determine the impact 
of the pandemic caused by COVID-19 on the perception of primary school students regarding the 
concepts of “health” and “illness” through questionnaires and drawings. This research was structured 
around two axes: (1) the definition of the concept of health and healthy habits or behaviours, and (2) the 
identification and recognition of the possible causes and types of illnesses. Finally, we also analysed 
the complementarity of the information obtained from both questionnaires and drawings. 

2 METHODOLOGY 

2.1 Characteristics of the participants 
The study focuses on 12 students (8 boys and 4 girls) of the public school “Amara Berri” located in 
Donostia-San Sebastián (Gipuzkoa, Northern Spain). Their social origin is homogeneous. 

The first diagnosis of the children’s perceptions was conducted in January 2020, when SARS-CoV-2 
coronavirus (the causative agent of the COVID-19 disease) had already been detected in Asia, but not 
yet in Spain, and the students were in the 3rd grade of primary school (8 years old; 2019/2020 academic 
year). In mid-March 2020, a state of alarm was declared in Spain (Royal Decree 462/2020) [16] and a 
strict home confinement was initiated for more than six weeks (until May 2020). School lessons were 
held virtually for the remainder of the 2019/2020 academic year. Nine months after the declaration of 
the global COVID-19 pandemic, the second diagnosis of perceptions was conducted (November 2020). 
At that time, Spain was immersed in a second wave of COVID-19 infections. In this second diagnosis, 
the same students who participated in the first one were attending the 4th Grade of Primary Education 
(9 years old; 2020/2021 academic year). When conducting both diagnoses, students were attending 
face-to-face classes. 

2.2 Data collection instruments and procedure 
A mixed method based on a written questionnaire and free drawing was used to detect and identify 
students’ ideas about health and illness. Both tools are complementary and useful to explore and test 
the consistency and coherence of children’s ideas about different scientific concepts [17]. 

The questionnaire comprised five open-ended questions selected on the basis of the literature on the 
subject (see Table 1). In order to encourage concentration on his or her own questionnaire and to avoid 
the influence of the knowledge or opinions of classmates, students were organised in 3-4 person groups 
and placed in a different classroom than usual. Students were also asked to answer the questions in 
the established order so as not to condition their answers. After completing the questionnaire, the 
children were asked to draw in pencil a healthy and a sick person in a blank DIN A4 sheet of paper 
horizontally divided into two parts, so that they could draw a healthy person on the left side and a sick 
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person on the right side [13]. They were given 20 minutes to complete the activity. The questionnaires 
and drawings were anonymous and collected during school hours. 

2.3 Data analysis 
The present research was a qualitative exploratory-descriptive study. The responses obtained in the 
questionnaire were categorised as shown in Table 1. 

Table 1. Categorisation of the responses given in the questionnaire. 

Question Categorisation of the response (example/s) 
Q1. “What is health?” 
[18] 

Level 0. Incoherent (no answer; I don’t know or irrelevant answer); Level I. “Health as 
the absence of illness” (I’m healthy because I don't cough and I don't have any pain) or 
“Health as well-being” (I am well, physically fit); Level II. “Health (and illness) as 
something exclusively physical” (it is eating well, exercising and keeping warm), and; 
Level III. “Health as a global entity” (it is life; being happy). 

Q2. ““What habits do 
you think are healthy?” 
[13] 

No response (NR); Eating habits (being well nourished; eating fruits and vegetables; 
drinking water); Habits related to physical activity (playing, dancing, jogging, running, 
sports); Hygiene-related habits (washing hands/teeth before eating/sleeping), and; 
Behavioural ones (respecting other colleagues). 

Q3. “What habits do 
you think are 
unhealthy?” [13] 

No response (NR); Eating habits (eating too much; eating processed/fast food); Habits 
related to physical activity (staying at home and watching a lot of TV); Hygiene-related 
habits (not washing hands/teeth before eating/sleeping), and; Behavioural ones (not 
respecting other colleagues, not wearing the mask properly). 

Q4. “Why do you think 
you get sick?” [13] 

Level 0. Incomprehension; Level I. Pre-operational explanations: “phenomenalism” 
(catching cold because of snacking after bathing) / “personal action/contagion” (not 
taking care of oneself/keeping warm/eating well); Level II. Logical-concrete 
explanations: “contamination” (bacteria and viruses are everywhere and dirty the body 
by touching them) / “internalisation” (viruses enter the body and damage the organs); 
Level III. Logical-formal explanations: “physiological” (microbes destroy cells; if there are 
no vitamins, you get sick) / “psychophysiological” (dizziness causes headache, stress 
causes stomach ache). 

Q5. “What illnesses do 
you know?” [19] 

Symptoms identified as illnesses; Recognised illnesses classified by their origin: “non-
infectious illnesses” –traumatic (broken bones, sprains); environmental (burns, colds); 
toxic (drug/alcohol abuse); metabolic (diabetes); neurodegenerative and tumour 
diseases (cancer, epilepsy, ALS); mental (depression); other (asthma, appendicitis)– 
and “infectious illnesses” caused by pathogenic microorganisms (influenza, pneumonia, 
coronavirus). 

Answers to the questions Q1 and Q4 were categorised according to Arillo et al. (2013) [13] and Del 
Barrio (1988) [19], respectively, with some modifications. In both cases, a higher level implies greater 
complexity of the idea or its corresponding explanation. The relative frequency of responses in each 
category was then calculated and expressed as a percentage. Regarding the analysis of the drawings, 
firstly, different descriptive categories were established based on the most frequently graphic cues 
(facial –happy face vs. sad face–, postural –moving or still body– and contextual –outside vs. inside; 
playing; eating–) used by children to convey emotions and actions in their human figure drawings, as in 
Bonoti et al. (2019) [20]. Then, frequency distribution analysis was performed for these categories. In 
almost all cases, the sum of the percentages was greater than 100, since more than one category could 
be identified in all the drawings. 

3 RESULTS AND DISCUSSION 

3.1 What do children understand by “health”? 
Conceptions of health are usually restricted to the strictly physical aspects and/or to the ideal of 
happiness and integral quality of life [12], as was reflected in our study. Children in 3rd grade of primary 
school understood health as something exclusively physical (Level II, 44%) or as a global/holistic 
concept (Level III, 38%; Fig. 1A), in line with the definition given by the World Health Organization 
(WHO): “Health is a state of complete physical, mental and social well-being and not merely the absence 
of disease or infirmity” [21]. The students directly linked eating habits and physical activity to health. 

2489



 

 

After the period of confinement and nine months after the official declaration of the pandemic, the same 
students conceived the concept of health as the absence of illness (Level I, 50%) and maintained the 
view of health as an exclusively physical state (Level II, 40%) (Fig. 1A). 

 
Figure 1. Categories and relative frequency (%) of children’s answers to (A) Q1. “What is health?”, (B) Q2. 

“What habits do you think are healthy?” and (C) Q3. “What habits do you think are unhealthy?” asked before 
(3rd grade of primary school) and after (4th grade of primary school) confinement by COVID-19. Response 

categories are described in detail in Table 1. NR: No response. 

In the period covered by this study, distressing news related to COVID-19 inevitably triggered worry, 
fear and anxiety among the general population, including children [22]. These factors collectively and 
synergistically affect the development and mental health of young children [23]. From an early age, 
children are aware of the threats posed by illness and death [11] and are sensitive to family stress [24]. 
In this situation of uncertainty, it is possible that children may have perceived “not having been infected 
by the coronavirus” (i.e., lack of illness) as “being healthy”, leaving aside the complex and important 
connections between health and physical, social, mental and emotional well-being. The reinforcement 
of the classical (simplistic) interpretation of health as the absence of disease during the pandemic 
indicates the urgency of working on the multidimensional (complex) nature of health at the Primary 
Education stage, in agreement with Gavidia (2001) [25]. 

3.2 What habits do children consider healthy and what habits do they 
consider unhealthy? 

Understanding primary school children’s ideas and knowledge about what they consider to be healthy 
lifestyle habits is essential for successful HE programs and actions [26]. In our case, the majority of 
students in both 3rd and 4th grades related healthy habits mainly to eating (38%), followed by physical 
activity (24%) and oral and hand hygiene routines (24%) (Fig. 1B). In our sample, health was largely 
equated with a healthy diet and an active lifestyle, in line with the findings of other authors [13], [27], 
[28], [29]. Due to the contents proposed in the current Primary Education Curriculum of the Basque 
Autonomous Community (Basque Government, 2016) [4], it is common to carry out classroom 
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interventions that combine actions on the composition and frequency of a healthy diet (mainly in the 
subject of Natural Sciences) with the stimulation of the practice of physical activity (especially in the 
subject of Physical Education). Moreover, the responses associated with human behavior doubled after 
confinement (Fig. 1B), which shows that the children internalized the importance of civility and 
preventive measures against the spread of COVID-19. However, when asked about unhealthy habits, 
3rd grade students alluded to those related to eating (57%), while in 4th grade, after the months of 
confinement, 32% of the answers obtained alluded to the lack of physical activity (Fig. 1B). 

Studies conducted in schoolchildren aged 5 to 11 years in the United Kingdom, the United States, 
Australia and Spain have shown that they have a basic knowledge of healthy eating at this early age 
[13], [26], [27], [30]. Accordingly, in our study, children considered eating fruit and vegetables and 
drinking water as archetypes of a healthy diet, while foods rich in fats and/or sugars were associated 
with an unhealthy diet. Likewise, our work shows the importance of physical activity for schoolchildren 
in order to stay healthy. As a direct consequence of home confinement and school closures, children 
stopped walking to school and engaging in outdoor and in-school activities. Recent studies have shown 
that during COVID-19 confinement primary school-age children adopted a sedentary lifestyle and 
unhealthy habits such as excessive use of screens, which in turn generated sleep disorders [31], [32]. 

Lastly, it should be noted that the students who were confined identified “good behavior” (e.g., “wear the 
face mask correctly”) as a healthy habit (Fig. 1B). This may be due to the importance given to compliance 
with COVID-19 prevention guidelines established by the autonomous administrations during the first 
nine months of the pandemic, and which the children perceived in their social, family and school 
environments, associating civility with a healthy habit. 

3.3 Why do children think we get sick? 
Before the declaration of the COVID-19 pandemic, 40% of the students linked the appearance of 
illnesses to the fact of having been in contact with a sick person or in front of someone sneezing (Level 
I: pre-operational explanations) as well as to the entry of a virus into the organism (Level II: logical-
concrete explanations) (Fig. 2A). After nine months of the pandemic, in 4th grade, the idea that illnesses 
are caused, above all, by not having a good diet and an active life and not keeping warm was reinforced 
(Level I: pre-operational explanations, 69%; Fig. 2A). 

Several researchers [10], [28], [33], [34] assert that children’s knowledge about health and illness is 
likely acquired in everyday contexts and conversations. The explanations that adults give children about 
the causes of illnesses are usually superficial and lack a scientific basis. Often these everyday 
explanations allude to behavior and lifestyle habits as causes of contagious illnesses, e.g., “If you don't 
wrap up warm, you will catch a cold” or “If you don’t eat vegetables, you will get sick”. Moreover, as 
Toyama (2015) [34] notes, even when adults refer to contagion, their expressions are often simple terse 
explanations, along the lines of “Careful, there are germs!” or “It’s dirty!”. Thus, social information is 
rarely explicit and instructive, as Gelman (2003) [35] has already pointed out, and even today it is very 
reminiscent of the normative model of HE followed by schools at the beginning of the 20th century [25]. 
For this reason, in this new pandemic scenario, many authors advocate for adequate scientific and 
health literacy as a way to educate students about the reasons for prevention measures [36]. 

Ruda (2009) [37] explored the representations of the causes of illness in children aged 6 to 12 years 
and showed that they frequently attributed the onset of illness to poor nutrition, as was confirmed in the 
present study. Additionally, children linked the lack of maintenance of bodily health (e.g., lack of shelter 
and/or hygiene, poor or inadequate nutrition, physical inactivity) to contracting illnesses, in a similar way 
as in our study. In the age range we are concerned with (8-9 years), personal action/contagion and 
internalization were the most represented categories in the study of Del Barrio (1988) [19]. Between 7 
and 9 years of age, moreover, the action of a specific causal agent on the organism begins to be 
glimpsed, although it is still a superficial action whose internal repercussion the child is unable to explain 
(contamination category). 
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Figure 2. Categories and relative frequency (%) of children’s answers to (A) Q4. “Why do you think you get 
sick?” and (B) infectious illnesses identified when they were asked to answer Q5. “What illnesses do you 

know?” before (3rd grade of primary school) and after (4th grade of primary school) confinement by COVID-
19. Response categories are described in detail in Table 1. NR: No response. 

3.4 What illnesses do primary school children know about? 
We observed that around 25-30% of student responses to the question “What kind of illnesses do you 
know?” in both grades referred to symptoms of illnesses, such as having a stomach ache or headache, 
fever or cough, as was also observed by Myant and Williams (2005) [10] and Arillo et al. (2013) [13]. 
Regarding the conceptualization of illness, Ruda (2009) [37] obtained a positive progressive correlation 
between educational attainment and the ability to define illness as a set of symptoms. 

The remaining 70-75% of the responses collected in our study, on the other hand, alluded to specific 
illnesses. When analyzing in detail the type of illnesses based on their origin (infectious/non-infectious), 
we observed that on average 34% of the responses collected in 3rd grade referred to non-infectious 
illnesses of traumatic type (arm fractures) and neurodegenerative/tumor illnesses (epilepsy, cancer). In 
addition to the aforementioned, 4th grade children mentioned other neurodegenerative/tumor illnesses 
like ALS disease and other illnesses such as asthma or appendicitis. However, about the 40% of the 
illnesses identified by students were infectious and common, such as influenza or pneumonia (Fig. 2B). 

After the declaration of the pandemic, students mentioned the “COVID-19” or “coronavirus disease” 
seven times more often than in previous academic year (47% of the responses; Fig. 2B). In this sense, 
the research by Idoiaga et al. (2020) [38], which analysed how children in the Basque Country integrated 
COVID-19 into their everyday thinking, showed that children between the ages of 6 and 12 were very 
concerned about COVID-19 because they knew that it was very contagious. According to these authors, 
those children expressed fear and concern about infecting someone close to them, sadness, 
nervousness and fear when asked about the coronavirus. 

3.5 What do the children’s drawings tell us about their views of health and 
illness? 

Drawings are a very useful language-free tool method to explore in a friendly and non-threatening way 
children’s knowledge, perceptions or experiences about health and illness [11], [20]. In our study, taking 
into account the wording of the drawing instructions employed (i.e., asking students to draw a healthy 
and a sick person), we would be looking at their perception about health/illness [39], [40]. 

The majority of the student body used facial, postural and contextual graphic cues to represent health 
and illness in their drawings, as also detected by Bonoti et al. (2019) [20]. Preliminary analysis revealed 
no gender differences. 
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Figure 3. Representative drawings of a healthy and a sick person and percentages of the facial, postural 

and contextual graphic cues identified in them before (3rd grade of primary school) and after (4th grade of 
primary school) confinement by COVID-19. Drawings reproduced with permission. 

We observed that girls and boys, both when they were 8 and 9 years old, altered the facial features of 
the human figure and introduced a variety of contextual cues in their drawings to strengthen the meaning 
of their representations [41], [42]. Postural cues, although they were less frequent than facial and 
contextual ones, were especially used for the representation of illness (Fig. 3). This could be attributed 
to the children’s difficulty modifying the posture of the figure [43], as it requires advanced drawing skills 
[20]. 

After the confinement (at the beginning of the 4th grade) it was noticed an increase in the use of happy 
faces (+17%), external environments (+8%) as well as elements attributable to the practice of sports 
(+8%) in the drawings of the healthy person in comparison with those collected prior to that period (in 
the 3rd grade) and made by same students (Fig. 3). It seems that, in their view, the outdoors and physical 
activity are interrelated. Regarding the drawings of the sick person, on the other hand, the 
representations of a person lying down (+25%) and located in an indoor environment (+34%) increased 
in the drawings collected after the confinement (Fig. 3). Both before and after confinement, those graphic 
cues related to a healthy lifestyle appeared in the drawings (doing physical exercise or eating fruit, for 
example), while those that would serve to represent the illness rarely did (e.g., smoking, drinking alcohol, 
eating junk food). The role of these lifestyle factors in illness causation is likely to become more evident 
later in adolescence [44]. 

4 CONCLUSIONS 
The written questionnaire and the drawings have allowed us to detect and explore, respectively, the 
ideas of primary school children previously mentioned by other authors, which are characterized by 
being persistent, at least in the short term and despite the health, social and economic context of this 
preliminary research. Although similar results were obtained with both tools, they differed in some 
complementary aspects: in the questionnaires the children emphasized the importance of an adequate 
diet and exercise to be healthy, while in the drawings it was not so much the former that mattered, but 
the emotional state of the people (happy or sad) and the context that surrounds them. 

Our research supports the idea that children aged 8-9 years are health conscious and express very 
positive attitudes towards health. For them a healthy lifestyle is the main resource for maintaining health 
and preventing the onset of illness. We further conclude that, as a result of home confinement and 
movement restrictions during the first months of the COVID-19 pandemic, children attribute the onset of 
illness to the lack of physical care and give more importance to physical activity outdoors. Therefore, 
when promoting health education and literacy in schools, we see the need to work comprehensively on 
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the different dimensions (physical, psychological, mental, social, and environmental) of the concept of 
health (and illness), from an interdisciplinary approach. 

Our preliminary findings highlight the importance of considering the ideas and basic knowledge about 
health and illness of children in Primary Education in order to ensure HE and health promotion programs 
are effective, especially in the context of a health crisis. In this sense, it will also be important to know 
how to coordinate these ideas and knowledge with the teaching of formal health programs, as well as 
to involve both schoolchildren and parents more actively, for example, through workshops or information 
days, so that the former are able to analyse and develop their own ideas. We must also move away 
from a normative (and blaming) health education towards a meaningful education focused on developing 
health competence. Education should not focus on transmitting conceptual messages that aim to 
change student behaviour without delving into the reason (scientific content). 

To our knowledge, there are no studies that have compared the ideas that schoolchildren had about 
health and illness before the declaration of the COVID-19 pandemic and nine months after it. This 
exploratory study will allow us to optimize the tools used and the size of the sample in order to continue 
with the research that also includes an adequate statistical analysis of contrasting variables. 
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Abstract 
With the introduction of the electronic health record (EHR) in Germany at the beginning of 2021, the 
service is now available to all people with health insurance. The EHR makes it possible to centrally store 
medical data from different healthcare providers and make it available to other parties involved in care 
as needed. Older adults in particular, who often have less experience in using digital systems than 
younger target groups, could be prevented from using the EHR by a lack of digital skills. To facilitate the 
use of the EHR for older adults in the future, an e-learning platform is being designed and developed as 
part of the publicly funded ePA Coach project. The emerging platform is intended to enable older adults 
to use the EHR confidently and self-determined. The competencies to be taught in the e-Learning 
platform are based on the reference framework for digital competencies of the European Union 
(DigComp). This framework identifies the major components of digital competences. The framework 
distinguishes between two dimensions of digital competence: the overarching areas of competence and 
the individual competencies below them. However, this reference framework has been adapted to the 
requirements of the target group in the context of the EHR. As a part of the user-centered process, initial 
learning units addressing the adapted competences of the framework, were designed for being 
evaluated by older adults. These learning units were created in different forms to be able to derive 
preferences from the feedback of the respondents. Thus, one learning unit was implemented in the form 
of short texts, another as a long text, and the third as a video. The focus was on aspects such as 
feedback on the scope, wording, comprehensibility, and relevance of the content. In order to get an 
initial impression of the target group's knowledge of the EHR, the participants in the evaluation were 
additionally asked about their prior experience. Most of the participants had already heard of the EHR. 
Only just under one-third felt sufficiently informed to be able to deal confidently with the EHR in the 
future. Over 90% of respondents reported a desire to learn more about the EHR in the future. Due to 
the ongoing COVID-19 pandemic, the survey was conducted via an online survey. A total of 78 data 
sets were included in the evaluation. The mean age of the respondents was 73.5 years (min:65, max:93). 
The gender-ratio was nearly balanced with 53.5% of the respondents being male. Participants were 
asked to evaluate the learning units by assessing their impression of them using pairs of opposites in 
different categories. In addition, participants were asked to give a more detailed explanation of their 
impression of the respective learning unit and to compare the learning units with one another. The 
evaluation of the data showed that all forms of presentation were rated good or very good. However, 
the video and the short texts were rated more positively than the long text. The short texts and the video 
were found to be clearer and easier to understand than the long text. The results of this survey will serve 
as a basis for the creation of further learning units in the subsequent stages of the project. The surveyed 
preferences of the target group will be taken into account in order to adapt the learning offer to the needs 
of the users. 

Keywords: Digital literacy, Learning content, Older adults, e-Learning, Electronic health record, Digital 
sovereignty, Empowerment. 

1 INTRODUCTION 
Since 2021, health insurers in Germany have been required by law to provide their insured members 
with an electronic health record (EHR for short). This is guaranteed by the health insurers in the form of 
mobile apps and individual access data for each insured person. Health-relevant data can be stored 
within the EHR both by service providers such as doctors, therapists, pharmacies, etc. and by the 
insured person himself. Use of the system by the patient is completely voluntary. The data is then stored 
on a digital platform and can potentially be viewed during every treatment. It is up to the insured to 
manage this data and, if necessary, to release it to certain service providers or forward it to them. The 
user of an EHR also determines who can add data to his or her record and can remove individual 
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documents as needed. The introduction of the electronic health record is intended to support healthcare 
without loss of information. All relevant documents for the treatment of a patient are potentially available 
to all service providers at any time. This could improve the treatment of individual patients, for example, 
by strengthening and increasing the transparency of communication between individual service 
providers. The patient's burden could also be reduced by eliminating unnecessary duplicate 
examinations [1].  

Older adults in particular have the potential to generate large amounts of data for storage in the EHR 
due to their longer medical history and often occurring multi-morbidities. Due to the frequent physician 
contacts of senior citizens and the large amount of data, this target group could particularly benefit from 
the introduction and use of the EHR. However, older adults are often not very familiar with technical 
systems and software, including those in the field of e-Health [2]. The low affinity of older adults for 
technology means that they are less willing to use EHR [3], [4]. At the same time, the use of the EHR 
requires a high degree of content-related, but also digital competence on the part of the user in order to 
be able to use it safely and in a self-determined manner. Schreurs et al. address the paradox that older 
adults lack experience in using new types of technologies, but often lack the necessary external support 
(family, acquaintances, and training courses) to train or teach necessary skills [5]. 

Against this background, the ePA Coach project was founded (ePA is the abbreviation of the German 
term for the EHR). The aim is to design and implement an e-learning platform on which older adults can 
learn how to use their EHR in a secure and self-determined manner. The platform relies on different 
conceptual approaches to support the learners. For example, the learning content is to be summarized 
in micro-learning units and gamification elements are to be integrated. In addition, an individual learning 
plan, based on the learner's respective level of knowledge, is to be created and suggested within the 
platform. When using the ePA Coach, users will also be accompanied by a learning coach who will act 
as a digital avatar providing support and moderation. 

When creating the first learning content for the platform, we initially drew on established guidelines and 
frameworks for creating learning content for the target group of older adults. These summarize a large 
number of findings that need to be taken into account when designing and implementing learning content 
for the target group addressed here. Research findings concerning didactics targeting digital and 
analogue content for older adults have been increasingly present in the literature, especially in recent 
years [6]–[8]. 

1.1 Research gap and research question 
According to a survey conducted in 2020 by the German Federal Statistical Office, 69% of all people 
aged 65 or over use the Internet [9]. The assessment of older adults as non-users of digital technologies 
is outdated. Learning content aimed at teaching skills in the use of digital technologies must instead be 
adapted to the individual needs of the target group who are willing to acquire the skills needed for using 
new technology [10]. In this context, it is not access to technologies, such as the Internet, that is a hurdle 
for the competent use of technology by older adults, but rather a lack of competencies and experience 
that is a reason for a lack of engagement [5]. 

With specific attention to the physical and mental capabilities of older adults, the literature contains 
guidelines for creating content for the target group of older adults [11]. For example, the choice of 
suitable font sizes [12] and the use of colour contrasts and saturations [13] appropriate to the target 
group are recommended. When implementing learning content, the form of presentation must also be 
considered in order to make it as low-threshold as possible. The use of text has the advantage that it 
can be consumed at the speed desired by the reader, whereas older adults often prefer the use of videos 
to obtain information [14]. For the creation and design of websites with information content especially 
for older adults, some guidelines can be found, which should increase the usability for the target group 
[15]. Little literature, on the other hand, can be found regarding the preferences and needs of older 
adults for consideration when creating learning content in the context of gaining competence in the use 
of e-Health or m-Health. In order to identify suitable media presentation when creating learning units in 
the context of the ePA Coach, this study aims to survey the preferences and needs of the target group. 
Chiu et al. state that in order to create learning opportunities for the target group of older adults, it is 
essential to understand their learning behaviours and needs [10]. Therefore, in the study presented 
here, the feedback of the target group of older adults on the implementation of initial learning units was 
surveyed. The aim was to find out which forms of presentation are particularly suitable for gaining 
competence when used in the ePA Coach. This should provide insights for the future creation of learning 
content related to health information and e-Health. 
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The research question addressed in this study is: 

What are the preferences of older adults when developing content for an e-Learning platform aimed at 
requiring skills for a competent use of the EHR? 

2 METHODOLOGY 

2.1 Questionnaire  
The questionnaire used in this survey is divided into different parts that follow each other sequentially. 
First, an introduction provided information about the study and consent to participate was obtained. 
Thereupon, the participants' basic data such as age and gender were requested. In addition, 
respondents were asked to provide information on their usual use of technology and their prior 
knowledge of the electronic health record. Three different learning units were then presented to the 
study participants. The first learning unit consisted of short text blocks explaining some basic terms from 
the EHR context. The second learning unit consisted of a longer text explaining the functions of the 
EHR. In the third learning unit, some actors related to the EHR were presented one by one in a video. 

These three learning units were evaluated by the older adults participating in the survey. For this 
purpose, they were asked to give their assessment of the respective completed learning unit using 
various conceptual pairs of opposites. An online manual for the evaluation of e-Learning projects, which 
was developed at ETH Zurich, served as the basis for the selection of the pairs of opposites [16]. In this, 
the evaluation area "text comprehensibility and relevance of content" is divided into four scales (simple 
language/simplicity, structure/order, additional stimulus, and brevity/preciseness). From each of these 
scales, the most relevant contrast pair was identified and incorporated into the survey presented here. 
The choice of only one pair of opposites from each scale was intended to reduce the length of the 
survey. In addition, qualitative data was collected on which aspects of each unit were perceived as 
particularly good and which were perceived as less good. Finally, the participants were asked to choose 
of the three learning units they liked best and to justify their choice. 

2.2 Survey Tool  
The tool "REDCap" was used for the survey presented here. This is a browser-based software for the 
creation and distribution of online surveys [17], [18]. Due to the cooperation of the Charité -
Universitätsmedizin Berlin with the developers of the tool and the existence of a cooperation agreement, 
the data protection of the respondents was ensured during use. The tool also offers important functions 
that are particularly relevant for use with the target group of older adults. For example, it is possible to 
return at any time within the questionnaire to questions that have already been answered and to correct 
the answers. The font size can be set before the survey is sent out and can also be adjusted by the 
person completing the survey to their own requirements at a later date.   

On the one hand, the survey was distributed via the contacts of the internal database of the Charité 
Geriatrics Research Group. Further participants were recruited by disseminating the survey via 
multipliers (such as pro seniors e.V. Berlin and the Center for Senior Studies, Munich).  

Before disseminating the survey link to the study participants, four pretests were conducted. The survey 
was tested with representatives of the target group as well as with employees of the Charité and the 
resulting feedback was incorporated into the survey. Answering the final questionnaire took an average 
of approx. 35 minutes.   

2.3 Data analysis 
A total of 91 people took part in the evaluation during the survey period. Thereby, 23.1% of the 
participants (n=21) filled out the questionnaire incompletely. After completion of the survey, the data set 
was cleaned. In the resulting data set for the evaluation, all subjects were included who indicated their 
age and at least one learning unit (rating at least 4 out of 5 pairs of opposites) was evaluated. After 
cleaning, 78 data sets remained.  

Quantitative data from the survey were analyzed using SPSS 27. The qualitative data were exported to 
Microsoft Excel and analyzed. 
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3 RESULTS 

3.1 Study population characteristics 
In total, 78 participants took part in the survey. The mean age of the participants was 73.5 years (Min: 
65, Max: 93 years). Almost half of the participants (46.8 %) were female.  

The participants were asked about the frequency of their current technology use. Here, technology use 
was subdivided according to the use of different devices (computer, smartphone, and tablet) and asked 
about general use of the Internet. In answering the questions, study participants could rank their behaviour 
on a scale that offered the options "frequently," "occasionally," "rarely," and "never." Additionally, study 
participants were asked to indicate what they would use the Internet for most often. The question about 
Internet use used a slightly different scale, which is not shown in Fig. 1 for comparability. Since it was 
assumed that all respondents who participated in the survey via online questionnaire, through this pre-
selection and contact via e-mail, have some access to the Internet and its use. That is why the scale 
"Never", "Rarely (less than 1 time per week)", "Sometimes (1 to 2 times per week)", "Frequently (3 to 6 
times per week)" and "Very frequently (daily)" was used to answer this question. 

Looking at the results, it is noticeable that the smartphone is used frequently by a large proportion of 
respondents at 90.7% and the computer at 87.0%. The tablet, on the other hand, is never used by just 
under 42.1% of respondents and frequently by only 27.6%.  

 
Figure 1. Technology usage of the participants 

Furthermore, participants were asked about their prior knowledge and information needs in connection 
with the EHR. First, the elderly were asked to indicate whether they had heard of the EHR prior to this 
study. In this context, 81.8% of the persons indicated that they had already heard of the EHR. 71.5% of 
the participants did not feel that they had been sufficiently informed about the EHR to be able to use it 
safely in the future. In addition, 92.2% of the older people who participated in this evaluation indicated 
that they would like to receive more information about the EHR (Fig. 2). 
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Figure 2. Previous Experience with the EHR 

3.2 Learning unit 1 – Short Texts  
In unit 1, short texts were used to introduce some basic terms (three terms of 65 - 118 words each) in 
the context of EHR. On the basis of five pairs of opposites, the test persons evaluated the learning unit 
after reading the texts. All categories were rated positively by the subjects (M=1.40 (stimulus) to M=2.03 
(relevance), Fig. 3).  

 
Figure 3. Evaluation of learning unit 1 using five pairs of opposites 

Furthermore, the test persons were asked what they liked and disliked about the learning unit. The 
respondents were given a free text field to answer the questions. The answers given to the question "What 
did you like about this learning unit in terms of presentation, comprehensibility and expression?" could be 
grouped into 5 themes. Thereby it happened that one statement was assigned to several answers. 

• Comprehensibility: easy-to-understand text; understandable for laypersons; comprehensible 
presentation of the contents for persons without previous knowledge/expertise 

• Expression: clearly formulated sentences, no foreign terms, no awkward formulations, 
linguistically well elaborated, precise formulations 

• Informative: informative, new terms/concepts were learned with the help of the learning unit 
• Efficient: brevity of the learning unit; short, but no loss of information 
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• Structure/overview: course unit is well structured, clear, comprehensible, vividly presented 

The most frequently cited positive criterion was the comprehensibility of the course unit (n=39, Fig. 4). 
The question "What did you not like about this course unit in terms of presentation, comprehensibility 
and expression?” was answered by 27 respondents. The answers could be grouped into 4 categories: 

• Too much text: too detailed descriptions; too long text blocks 
• Missing graphical elements: lack of graphics, tables, visualizations 

• Presentation: presentation is not clear 
• Lack of information: information regarding dangers, risks, opportunities, possibilities, etc. Was not 

mentioned sufficiently 

12 respondents each stated that learning unit 1 contained too much text and that graphic elements were 
missing (Fig. 4).  

 
Figure 4. Results on the positive and negative characteristics of learning unit 1 

3.3 Learning Unit 2 – Long Text  
In learning unit 2, the functions of the EHR were presented in a longer text (about 500 words). After 
reading the texts, the subjects rated the learning unit on the basis of five pairs of opposites. All categories 
were rated positively by the subjects (M=0.75 (outline) to M=2.15 (relevance),Fig. 5).  

 
Figure 5. Evaluation of learning unit 2 using five pairs of opposites 

The participants were also asked what they liked and disliked about the course unit. The answers given 
to the question "What did you like about this course unit in terms of presentation, comprehensibility and 
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expression?" could be grouped into the same topics as for course unit 1, but without the category 
"efficiency". 

The most frequently mentioned positive criterion by the respondents was the comprehensibility of the 
course unit (n=20) and also that the course unit was informative (n=18, Fig. 6). 

The question "What did you not like about this learning unit in terms of presentation, comprehensibility 
and expression?" was answered by 38 respondents. The answers could be grouped into the same 4 
categories as in the first learning unit. 

The majority of the participants (n=20) stated that course unit 2 contained too much text (Fig. 6). 

 
Figure 6. Results on the positive and negative characteristics of learning unit 2 

3.4 Learning Unit 3 - Video  
In learning unit 3, a short video (duration: 5 min) introduced actors in the context of EHR. After watching 
the video, the subjects rated the learning unit on the basis of five pairs of opposites. All categories were 
rated positively by the subjects (M=0.92 (stimulus) to M=2.19 (simplicity), Fig. 7). Compared to learning 
units 1 and 2, it is noticeable that gender differences are evident in the evaluation of learning unit 3. 
Women (M=9.87) rated the video significantly better than men (6.91) (t (62) = -2.015, p < .05, d = .49). 

 
Figure 7. Evaluation of learning unit 3 using five pairs of opposites 

The respondents were also asked what they liked and disliked about the course unit. The answers given 
to the question "What did you like about this learning unit in terms of presentation, comprehensibility 
and expression?" could be grouped into the same topics as for learning unit 1, supplemented by the 
category "Helpful extension" (all comments that described the audio descriptions as a positive, useful, 
helpful supplement to the text). Again, the most frequently mentioned positive criterion by the test 
persons was the comprehensibility of the learning unit (n=21,Fig. 8). 
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The question "What did you not like about this learning unit in terms of presentation, comprehensibility 
and expression?" was answered by 26 test persons. The answers could be grouped into 6 categories: 

• Infantilizing: all mentions aimed at a target group-specific inadequacy of the presentation, text, or 
content ("elementary school level," "look and tone too childish," "too teacher-like"). 

• Speaking style: Too slow, too "boring," too long-winded, and any comments related to delivery 
style and manner of speaking 

• Missing information: see LE 1 
• Redundancy: multiple mentions, redundant information, information mentioned too often, 

duplications 

• Not interesting: Information or LE was rated as not informative, not relevant, not interesting 

Speaking style was rated negatively by 10 and 9 respondents, respectively, who noted that information 
was missing (Fig. 8). 

 
Figure 8. Results on the positive and negative characteristics of learning unit 3 

3.5 Comparison of the Learning Units  
A comparison of the evaluation, using the pairs of opposites, showed that course unit 1 was rated best. 
When summing up all the ratings of the pairs of opposites, LE 1 achieved a score of 8.93 (for 
comparison: LE 2 = 8.21 and LE 3 = 8.34) (Fig. 9). 

 
Figure 9. Evaluation of the learning units in comparison using five pairs of opposites 

In a final part of the questionnaire, the participants were asked which learning unit they liked best with 
regard to the form of presentation. Almost half of the 65 participants chose the video presentation 
(47.7%, n =31). One third of the test persons (35.4%, n=23) favored the presentation in short text blocks. 
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Finally, the participants were asked to briefly justify their selection in a free text field. Learning unit 1 
was rated as efficient by six study participants. This included all statements that referred to a positively 
evaluated relationship between the text length and the learning content and information density 
presented. In addition, four persons stated that course unit 1 was generally helpful and could 
meaningfully expand existing knowledge. Also four times it was stated that the learning unit 1 was a 
good introduction and a comprehensible introduction to the topic. 

In learning unit 2, which was preferred least often by the participants, the functions of the EHR were 
presented by means of long texts. Five people highlighted the information content of the learning unit 
here and rated it as informative overall. In addition, three persons stated that learning unit 2 was 
interesting. One person emphasized that the text was understandable.  

The presentation of the EHR with the help of a video in learning unit 3 was rated as clear by 13 people. 
In particular, the lively, activating nature of the presentation and the visual elements were positively 
emphasized. Furthermore, the learning unit was perceived by eight people as informative and 
instructive. In addition, five people rated learning unit 3 as efficient and four people also stated that the 
multimodal presentation with the help of the verbal-visual processing made it easier to process and 
recall the learning content. 

4 DISCUSSION AND PRACTICAL CONCLUSIONS  
The feedback of the elderly on the presented learning units was predominantly positive across all forms 
of presentation. The comparison of the evaluation and feedback of the older adults on the 
implementation of the different learning units also illustrates that they were evaluated very similarly. 
Even if almost half of the participants preferred the implementation of content as a video, all 
implementation options were rated as informative, understandable and interesting by the majority of 
participants. For the target group of older adults, factors such as the perceived informational content 
and the enjoyment during the consumption of media are decisive for the perceived usefulness [19]. 
Thus, for the implementation of the learning units in the ePA Coach, it can be concluded that all three 
forms of presentation used in this survey appear to be appropriate for the target group in principle. 
Nevertheless, the surveyed statements indicate that the needs of older adults should be addressed even 
more clearly. The assessment of the units as being too simple, i.e. not challenging enough in terms of 
content, shows that there were different prerequisites among the participants in this survey with regard 
to individual prior knowledge. Thus, the learning difficulty should ideally be adapted to the learning needs 
of the participants. This is also reflected in other findings from the literature, which also emphasize that 
learning content for older adults should not prescribe rigid specifications in terms of the sequence and 
design of the learning units. Rather, individual needs and preferences should be addressed in order to 
minimize the potential for frustration [10]. With regard to the form of presentation, it is also apparent that 
the positive evaluation of the learning units basically keep all possibilities of implementation open, but 
several statements indicate that adjustments must be made for more visualizations and more appealing 
content. This could be done, for example, by breaking up the strict separation between text and 
video/picture made in the presented learning units in this survey and mixed forms could make the 
information more engaging. Bol et al. also found in their study with older cancer patients that the use of 
text and video in combination, in order to provide information, was better accepted and more positively 
evaluated by the target group than text alone [14]. Similarly, individualized preparation of learning 
content could be beneficial. Nguyen et al. speak of the benefits of an individual selection of presentation 
forms (e.g., video and text) on user satisfaction with websites used. This individual adaptation would 
have a positive influence on the comprehensibility and attractiveness of health websites [20]. 

Across all learning units, the older adults emphasized that the content should be focused and limited to 
the essential content. A clear conveyance of information with the renunciation of non-essential content 
was also said to be important by Hart et al. when creating websites for older adults [21]. This goes hand 
in hand with the goal of creating micro-learning units that are as compact as possible, but this aspect 
must become even more central for content creation for the ePA Coach. Wang et al. emphasize the 
importance and potential in using micro-learning in context in the context of self-care improvement. They 
highlight the benefits of using micro-learning and point to the potential gains in health literacy, content 
knowledge, and an increase in self-management skills [22]. Reducing the content and thus dispensing 
with non-essential information and graphics has the advantage that older adults in particular can 
consume the content better due to less distraction [23]. However, attention should also be paid to other 
important aspects of target group appropriateness and low threshold in the further course of the 
development of the e-Learning platform. Preparing a digital platform for use by older adults goes beyond 
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adapting the content to the target group. Rather, the requirements of older adults must be taken into 
account throughout the design (e.g., avoiding scrolling, font size, etc.) [24]. 

The further implementation of the learning units in the ePA Coach should therefore be multimedia-
based. The content can be implemented both as text and as video. Ideally, however, the content should 
be presented using different options and, in accordance with the micro-learning approach, should be 
limited to the essentials. 
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INSTAGRAF: A NEW TOOL MIXING INFOGRAPHICS AND SOCIAL 
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A. Amores, L.G. González-Rodríguez, V. Loria-Kohen, M.C. Lozano,  
R.M. Ortega, A.M. Lopez-Sobaler 

Universidad Complutense de Madrid (SPAIN) 

Abstract 
Introduction: The European Higher Education Area promotes the development of methodologies based 
on active learning with an educational model based on the work of the students. Thus, different teaching 
techniques are integrated within the theoretical classes to facilitate learning, achieving a more dynamic 
and participatory class. 

Aim: To implement a graphic and attractive tool mixing infographics design with Social Media Networking 
for active learning to enable a better understanding of a topic or theme. 

Methodology: To carry out InstaGRAF, 8 steps were followed: Step 1. Students formed small working 
groups (4-6) and chose roles (spokesman, secretary…); Step 2. The professor assigned a topic to the 
group; Step 3. The group designed an infography using free web platforms (Infogram, Piktochart, Easel, 
Canva,…); Step 4. The infography was submitted for review by the professor; Step 5. The group wrote 
a scientific-health message about the infography to include in a social network (less than 280 characters 
and using hashtags); Step 6. The message was submitted for review by the professor; Step 7. The final 
infography and message versions were uploaded to a social network (Twitter/Instagram) by the 
professor and hosted on the VALORNUT Research Group´s website (https://www.ucm.es/idinutricion/ 
material-educativo); Step 8. The group deliver to the professor a signed report detailing the activities 
carried out. All the steps were uploaded in the virtual campus and were detailed to the students in the 
first day of class by the professor. Students’ satisfaction was measured using a 5 points Likert Scale 
questionnaire of 11 items ranging from 'strongly agree' (1) to 'strongly disagree' (5). 

Results: The activity was offered to 351 students of different subjects from two Degrees from the 
Complutense University of Madrid (Pharmacy and Human Nutrition and Dietetics): Finally, 135 students 
participated (38,5%): 51 from “Nutrition”; 20 from “Analytical Chemistry 2”, 29 from “Toxicology” and 35 
from “Clinical Nutrition and Dietetics”. Thirty Infographics with messages were created. Among students 
who participated in the InstaGRAF tool, 93,3% (n=126) approved the subject. Meanwhile the percentage 
among students who did not participate was lower (87,04%). Moreover, the final mark was significantly 
higher among students who participated (7,5±1,6 vs 6,8±1,8, p<0,001). On the other hand, 84 
participants (62.2%) completed the satisfaction tool questionnaire and the items “InstaGRAF has been 
helpful to me to understand better the topic on which I have worked”, “InstaGRAF is original and novel” 
and “The use of Twitter or Instagram are useful in learning the subjects“, was evaluated very 
satisfactorily (4,21, 4,55 and 4,35 respectively). 

Conclusions: Mixing the creation of infographics and its dissemination on social networks with 
InstaGRAF is an original and creative didactic method well accepted by students to promote the active 
learning. The tool allowed to learn better the concepts explained in class and contributed to promoting 
better academic marks. 

Acknowledgements: Grants for educational Innovation projects and improvement of the Teaching 
Quality for the academic year 2020/21 (project nº 279) (Complutense University of Madrid). 

Keywords: Infographic, Social Media Networks, Active learning, Group work. 

1 INTRODUCTION 
The European Higher Education Area (EHEA) promotes the development of methodologies based on 
active learning, with an educational model based on the work of students, which integrate, within the 
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theory classes, other teaching techniques that facilitate learning in the university classroom, thus 
achieving a more dynamic and participatory class [1]. 

On the other hand, due to the socio-sanitary events that occurred as a consequence of the global 
pandemic due to the SARS-Cov-2 virus, educational institutions have been forced in most cases to 
suspend face-to-face classes and to implement teaching programs adapted to non-face-to-face formats 
as far as possible. 

All this has generated a growing interest in teachers to implement the use of new Information and 
Communication Techniques and social networks in their classrooms since they could contribute to 
transmitting information and interacting with the teacher at a distance, opening new possibilities for work 
group and collaborative [2, 3]. 

On the other hand, within the teaching techniques that facilitate learning in the university classroom 
based on graphic representation and images, infographics stand out. An infographic is a visual, synthetic 
and creative representation about a concept or topic of interest, which uses short texts, graphics, 
drawings and other elements [4]. 

For all these, the creation of educational resources that use infographics and their dissemination through 
social networks could be useful to improve active learning, creativity and motivation of students for 
learning the subjects.  

For this reason, in the academic year 2020/2021, the research team of this project proposed to launch 
a teaching activity based on the creation of an innovative open and virtual educational resource that 
uses infographics and social networks to motivate, support and encourage the active learning of 
students applying in an integrative way the different theoretical knowledge taught in theoretical classes 
of the degrees of Pharmacy and Human Nutrition and Dietetics. 

2 METHODOLOGY 
In order to implement the infographic support instrument (InstaGRAF) in the classroom, a series of steps 
were carried out (Table 1). Each step was explained in detail on the first day of class by the teacher. In 
addition, these steps were posted on the virtual campus in 2 formats (text-pdf and explanatory video-
audio for asynchronous visualization) to facilitate the consultation of students in case of presenting 
doubts or needing clarifications: 

Table 1. Steps to implement InstaGRAF tool to design an infographic and upload content to a social network 

 Task Indications 

Step 1 Groups organization and 
Roles distribution 

• Students formed small working groups (4-6) 
• and chose roles (spokesman, secretary…); 

Step 2 Topic assignment • The professor assigned a topic to the group 

Step 3 Infographics design 

• The group designed an infography using free web platforms (Infogram, 
Piktochart, Easel, Canva,…) 

• To include short words/texts and create attractive designs 
• To view examples of infographics 

Step 4 Infographic delivery and 
review by the professor • The infography was submitted for review by the professor 

Step 5 
Preparation of scientific-
health message for social 
networks 

• The group wrote a scientific-health message about the infography to 
include in a social network (less than 280 characters and using 
hashtags) 

Step 6 Message delivery and 
review by the professor 

• The message was submitted for review by the professor 
• The teacher add a final line of acknowledgements that include the user 

of the student in the social network with previous consent 

Step 7 
Upload the infographic and 
message to social 
networks 

• The final infography and message versions were uploaded to a social 
network (Twitter/Instagram) by the professor 

• and it was hosted on the VALORNUT Research Group´s website 
(https://www.ucm.es/idinutricion/material-educativo); 

Step 8 Proceeding delivery • The group deliver to the professor a signed report detailing the activities 
carried out (a proceeding template was deliver to the students - Figure 1). 

2509



 

 

 
Figure 1. Proceeding for InstaGRAF Tool. 

At the end of the entire process, the usefulness of the InstaGRAF tool for the students was assessed: 
for this, the research team prepared a 11 items questionnaire (Table 2), through the google forms 
platform. The questionnaire results allowed obtaining an assessment of the satisfaction of the tool by 
the respondents. The link to the questionnaire was sent to the students who participated in the tool 
through their institutional emails from the UCM and their responses were collected in a Database for 
subsequent analysis by the research team.  
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Table 2. InstaGRAF tool assessment questionnaire 

Subject:…………….………Course and Academic Grade:……………………………………………….. 

To assess the following aspects related to “InstaGRAF Tool (InfoGRAPHIC Support Facility)” (UCM Teaching 
Innovation Project No. 279), where: 

• 1 is "not at all agree" 
• and 5 "totally agree" 

I have improved the ability to work in a team 1 2 3 4 5 

I have improved in my ability to organize, plan and execute tasks 1 2 3 4 5 

I have improved my digital skills in the use of platforms for the creation of infographics 1 2 3 4 5 

InstaGRAF has helped me to promote creativity 1 2 3 4 5 

InstaGRAF has been useful to better understand the topic on which I have had to work 1 2 3 4 5 

InstaGRAF has been useful to better understand other topics covered in the subject and 
dealt with by other colleagues 1 2 3 4 5 

I consider that the use of twitter and Instagram has given great diffusion to the work 
carried out 1 2 3 4 5 

Twitter and Instagram can be useful didactic tools in learning the subjects  1 2 3 4 5 

InstaGRAF tool is a good evaluation option 1 2 3 4 5 

I have had to dedicate too much time to the activity 1 2 3 4 5 

I found InstaGRAF original / novel 1 2 3 4 5 

The punctuation of the activity was obtained using a rubric in which different items were scored in relation 
to the quality of the infographic, the message and the proceeding delivered (Table 3), obtaining a 
maximum score of 10. 

Table 3. InstaGRAF tool rubric 

 Item Score per item 

Infographic 

It is visual 1 point 
It includes short sentences 1 point 

Suitable keywords 1 point 
I Includes logos 1 point 

Nº of corrections 
0-1 correction: 1 point 

>1 corrections: 0,5 point 
≥3 corrections: 0 point 

Message 

Brevity (<250 words) 1 point 
Highlight what is important 1 point 

Hashtag usage 1 point 

Nº of corrections 
0-1 correction: 1 point 

>1 corrections: 0,5 point 
≥3 corrections: 0 point 

Proceeding Adequate description of activity 
distribution and organization 1 point 

Maximum total punctuation 10 points 
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3 RESULTS 

3.1 Number of infographics and of students that participated 
During the academic year 2020-2021, a total of 135 students have participated: 51 from "Nutrition"; 20 
"Analytical Chemistry 2", 29 "Toxicology" and 35 "Dietetics and Clinical Nutrition" (Annex 2). At the end 
of the academic year, the groups have delivered a total of 36 infographics. Some examples are shown 
in Figure 2. 

 
Figure 2. Examples of Infographics designed 

3.2 InstaGRAF tool calification 
The average score of the 36 infographics was 9.35 without differences depending on the subject 
(Toxicology: 9.2, Analytical Chemistry 2: 9.5; Nutrition: 9.4; Dietetics and Clinical Nutrition: 9.2). 

3.3 Assessment of the usefulness of the tool by the students 
At the end of the course, 84/135 students (62.2%) completed the InstaGRAF tool assessment 
questionnaire. The results are detailed in Figure 3. The item " InstaGRAF has been useful to better 
understand the topic on which I have had to work " was valued with 4.21 points, the item “InstaGRAF 
has been useful to better understand the topic” was valued with 4.35 points and the item “I found 
InstaGRAF original / novel” with 4.55 points. Regarding the item “I have had to dedicate too much time 
to the activity”, the score obtained is 2.40 points, which reflects that the students have not perceived 
that the activity was an excessive work.  
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Figure 3. Results of the “InstaGRAF tool assessment questionnaire”. 

3.4 Impact on dissemination on social networks 
The 36 infographics delivered have been disseminated through Instagram and Twitter, obtaining the 
following results as of June 29, 2021: On Instagram, 790 likes, 231 views and 77 comments. On Twitter, 
238 likes, 56 retweets, 60 comments and 19,805 views (601 views / day). 

3.5 Impact of participation in the InstaGRAF tool on the subject final grade 
Of the 351 students who took the subjects in which the tool was implemented (Nutrition n = 91, Analytical 
Chemistry 2: 85, Toxicology: 104, Dietetics and Clinical Nutrition n = 71), 135 of them (38.5%) 
participated in InstaGRAF tool (Nutrition n = 51, Analytical Chemistry 2 n = 20, Toxicology n = 26, Diet 
and Clinical Nutrition n = 35). When comparing the means of the grades obtained according to whether 
or not the students had participated in InstaGRAF, the average grade of the students who have 
participated in InstaGRAF is significantly higher than the students who have not participated (7, 5 ± 1.6 
vs 6.8 ± 1.8, p <0.001). 

4 CONCLUSIONS 
The design of infographics and its dissemination through social networks using the InstaGRAF tool 
constitute an original and creative didactic method well accepted and valued by students. The tool has 
allowed them to better understand the concepts explained in class and it has contributed to obtaining 
better academic grades. The InstaGRAF tool could be a useful and simple method with great versatility 
that could be used in any subject and academic degree. 
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GLOBAL ENGLISH ACQUISITION COURSE: SUPPORTING ENGLISH 
LANGUAGE ACQUISITION THROUGH PROJECT BASED LEARNING 

WITH A FOCUS ON E-GAMING 

M. Grothman 
ASU Prep Digital (UNITED STATES) 

Abstract 
ASU Prep Digital and Gen. G Esports have co-developed an English language course to serve middle 
and high school students in South Korea. The course is designed to have students use their prior 
knowledge of Esports and develop their English language skills while solving problems and working 
collaboratively with each other. The course is facilitated entirely in an online platform with an ASU 
Prep Digital teacher and a Gen.G Esports coach. 

Keywords: ELL, English Acquisition, E-Gaming, Project Based Learning, Digital Portfolios, Authentic 
Learning, Student Voice and Choice. 

1 INTRODUCTION  
In a partnership between ASU Prep Digital (Arizona State University's public charter school) and 
Gen.G Esports, we have designed a digital curriculum that will support the English acquisition of 
Korean students by infusing E-gaming concepts and projects. The first one-semester pilot course will 
facilitate collaborative projects that are student-driven and outcome motivated. In addition to the 
synchronous collaborative element, students will also practice vocabulary and grammar in an 
asynchronous environment using Rosetta Stone. The topics within the asynchronous platform will 
align to the language targets identified in each project.  

This fall, we have approximately 15-20 students joining our Global English Acquisition Course with all 
students located in Seoul, South Korea, and the ASU Prep Digital Teacher located in the United 
States. These students are also participating in a side-by-side course that specifically teaches E-
Gaming strategies with weekly missions. Students will not only utilize English in their ELL course, but 
will also transfer their skills to the E-Gaming course hosted by Gen. G. 

The goal of the course is to allow students to apply their extensive knowledge of Esports in their first 
language, Korean, to expressing their ideas and interpreting those of others in English. In addition, 
students will be participating in weekly Esports missions where they must work as a team in English to 
strategize a way to win. We strived to create an environment where students feel connected to the 
content and work together as a team to solve various problems within their projects.  

2 METHODOLOGY 
The course is designed to facilitate discussion and problem solving between students. In order to 
practice listening and speaking skills in English, students will be supported during two live lessons 
each week where the ASU Prep Digital teacher will facilitate discussion and collaboration. The 
essential learning functions explored in the course include research, expression of ideas, 
collaboration, project management, and reflection. During the days of asynchronous learning, students 
work through project tasks within the LMS (Learning Management System) which includes 
collaborative workspace for students to share ideas and contribute to a common goal. Projects range 
from incorporating prior experiences in students’ lives to utilizing design techniques to create and 
develop game-related solutions.  

Course tasks include opportunities for students to build on their extensive knowledge of Esports and to 
lean on their interests including mythology and other themes incorporated within Esports. Using 
themes that incorporate student interest will create a space where students feel motivated to learn 
English and use it to express their thoughts. We are also working with a former professional Esports 
player to host seminars for students each month as well as to guide players in weekly missions using 
English. This coach will also provide guidance during the weekly missions to observe students 
speaking English and to provide targeted feedback for improvement. To streamline communication, 
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the coach and the ASU Prep Digital teacher will collaborate together to discuss student progress and 
strategies to streamline their support. Having an Esports athlete work closely with our students 
provides an additional point of connection for our students.  

When imagining the possibilities of this course in the beginning stages, ASU Prep Digital and Gen. G 
landed on three guiding principles to align our thinking and ground our work. Student voice and 
choice, innovation and design, and English language for global success are the pillars of our work. 
Leaning on student motivation as a primary focus was critical when working with the actual design of 
the course. “Learners benefit from this training method in various ways, including learning new 
functional technology skills, becoming skilled communicators, and solving advanced problems” 
(Salazar, 2021, p. 2). The projects within our course encourage students to make decisions, explain 
their thinking, and develop the soft skills that are necessary to be successful in an international 
university and long term career. By valuing students’ interests and opinions, we are nurturing their 
confidence in their own ability and are paving the way for future use of English to achieve their long 
term goals. 

Opening the avenues of expression for students is also a priority of our work. Including ways in which 
students can communicate their mastery of the skills is critical within the design of the program. Within 
the digital platform, students are encouraged to utilize multiple modes of presentations including video, 
podcast, articles, and presentations. Smythe & Neufeld (2010) write, “The emphasis is on leveraging 
students’ semiotic resources to scaffold them into school literacies and also to challenge and broaden 
“what counts” as school literacies” (p. 492). This flexibility in student expression allows students to 
participate in authentic ways. Smythe & Neufeld (2010) found that “play and creativity pulled the 
students’ conventional reading and writing development along” (p. 494). Leaning on this research, we 
are committed to creating open spaces of expression to yield similar results.  

Critical to the success of creating a collaborative community in this digital space is our commitment to 
listening to student needs and honing in to what is working or not working. Sailsman (2020) writes, 
“social presence, online, a community of inquiry dimension, revolves around a sense of authenticity 
and accessibility. To project social presence online, one must be committed to engaging with peers 
and recognizing others in the space as real” (p. 2). Because students have a common interest, 
Esports, we have a foundation of commonality to build from, and we will use this space to not only 
interact within the game, but to bring the events into the live lessons as well.  
Another piece of our digital learning experience is the inclusion of our LSC (Learning Success Coach). 
This bilingual staff member will serve as a counselor to our students in the course who will monitor 
student progress daily, acting as a liaison between our ASU Prep Digital teacher, the Esports Coach, 
students, and families. The LSC provides a holistic perspective of how students are progressing 
towards their short-term and long-term goals. The purpose of selecting a staff member fluent in both 
students’ first language and English is to strengthen the connection between students and their 
families, and their progress in the course.  

3 DESIRED OUTCOMES 
Students will have an authentic experience with the English language by working on projects with a 
direct connection to their main interest, E-gaming. By nurturing the connection between the former 
professional Esports player in Seoul and the ASU Prep Digital teacher, students will have support from 
multiple angles. Increasing the amount of live time with the teacher will allow for more direct 
interaction between the students and teacher. The soft s 

As cited in Salazar (2021), “Talat and Chaudhry (2014) pointed out that Project Based Learning 
encourages individual and social growth as well as the development of 21st century skills. The most 
important finding of the study is that social growth has the most significant impact on creativity and 
competitiveness” (p. 13). Students will have the opportunity to showcase their learning outcomes 
within their own digital portfolio which will follow them throughout their experience at ASU Prep Digital. 
This highlight of student experience will help Gen. G students demonstrate their readiness for 
international study at the university level and to share the skills they have developed with their families 
and community.  

In addition to the soft skills students will develop, we are seeking the outcome of students obtaining a 
minimum score of 105 on the Duolingo English Test to demonstrate English proficiency for entrance 
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into international universities. The ability to earn a score of 105 or higher will enable students to meet 
the prerequisite language requirements for many universities around the globe.  

4 CONCLUSIONS 
Anecdotal evidence largely rests on the reactions of prospective parents and parents of current 
students. Original reactions from parents includes a hesitancy that the course may not be 
academically rigorous enough, but once they see the course outline, objectives, and projects, parents 
are excited and motivated for their child to participate in the course. Feedback from parents also 
shows a strong desire that students are able to successfully meet the English entrance requirements 
of universities abroad, so while we have a strong focus on soft skills, we are closely monitoring 
student work and giving direct feedback to improve students’ knowledge of English. 

By blending the strengths of two partners into one common goal, we are paving the way for more 
authentic learning experiences for students around the globe. Providing a digital solution with high 
quality instruction and curriculum will allow students to develop high levels of English regardless of 
their geographical location. We are currently operating within our first pilot and are closely monitoring 
mastery data as the program progresses.  

With the initial interest and motivation of students to participate in a course that directly relates to an 
activity they choose to do in their free time, Esports, we at ASU Prep Digital are committed to sharing 
this excitement across other interests students may have.  

Perhaps a school has a STEM focus or the Arts, or a school is running an athletic program as well, we 
can tailor our projects to stimulate discussion and build on students’ prior knowledge. Projects can 
also focus on students’ career interests either as a starting point to learning more about a professional 
field or to build on committed studies. The learning does not need to end with this English course—
schools that partner with ASU Prep Digital are able to access over 45 middle and high school courses 
as well as over 200 Arizona State University courses.  

Learning with ASU Prep Digital occurs on a streamlined path with the end target of students 
participating in their career of choice after receiving a top notch education. With ASU Prep Digital, and 
ASU Online, the opportunities are limitless.  

ASU Prep Digital continues to find solutions to meet the needs of our global partners by pushing the 
boundaries of traditional education.  
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EMERGING WEARABLE TECHNOLOGIES, MINDFULNESS AND
EMOTIONAL INTELLIGENCE LEARNING FOR A MORE HOLISTIC

ENGINEERING LEADERSHIP DEVELOPMENT

B. Zoghi, M. Norton, L.A. Fierro

Texas AM University (UNITED STATES)

Abstract

The long-term goal of the research is to develop a model for a more holistic approach to engineering
leadership development through an intentional focus on mindfulness and emotional intelligence. Self-
awareness is foundational to growth as a leader, so this study will help us explore innovative ways to
increase the self-awareness of higher education students in an engineering leadership program. 

Particularly, the study has the following sub-objectives:
- To explore the use of Fitbits as biofeedback for increasing the self-awareness of the bodily reaction to
workplace interactions
- To develop a conceptual framework for combining mindfulness and emotional intelligence development
to support leadership effectiveness
- To create a more holistic curriculum for engineering leadership development

The results of this study will be valuable to higher education engineering management programs and to
industry practitioners in developing better methods for creating more self-aware and effective technical
engineering leaders.

Keywords: Emerging Technologies, Mindfulness.
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INVESTIGATION OF THE VOCATIONAL REHABILITATION OF THE 
GRADUATES OF PUBLIC VOCATIONAL SCHOOLS IN GREECE 

P. Anagnostou, N. Nikolova 
Sofia University "St. Kliment Ohridski", Faculty of Mathematics and Informatics (BULGARIA) 

Abstract 
The purpose of this study is to evaluate the impact of the Public Vocational Training Institutes (PVTI) 
diploma of graduates on their realization on the labour market as well as to investigate the perceptions 
of these graduates regarding the contribution of their education at PVTI on their professional 
development.  

The National System of Vocational Education and Training (NSVET) in Greece was established with the 
aim to promote and develop vocational education in the country. In parallel, the Organization of 
Vocational Education and Training (OVET) was established for the purpose of organizing, operating and 
supervising Vocational Training Institutes (VETs). During the last decade the NSVET was reformed and 
nowadays VETs offer certified programs of initial or supplementary vocational training that correspond 
to the expectations of the respective professions. 

The paper presents a study on the results of the rehabilitation process of the PVTI. It is organized in 
four sections: 1) Overview of the institutional framework of public VETs; 2) Review of research related 
to the employment of VETs graduates in the labour market; 3) Study on the impact of VET after the 
reform on the professional realization of the graduates; and 4) Conclusions. 

The study results show that after the reform, the graduates find a job easily. It reveals also the need of 
better cooperation between VETs and local companies, as well as need of improvement of the quality 
of education in terms of applicability of the gained knowledge and skill in the professional practice. 

Keywords: vocational training, employment, employability. 

1 INSTITUTIONAL FRAMEWORK OF PUBLIC VOCATIONAL TRAINING 
INSTITUTES 

The operating framework of the Public Vocational Training Institutes (PVTI) dates back to the 1990s, 
when VTI were established as structures of the Organization of Vocational Education and Training 
(OVET). More specifically, Law 2009/1992 [1] established the National System of Vocational Education 
and Training (NSVET) which aimed to promote and develop vocational education in Greece. By the 
same law (Law 2009/1992) OEK was established, a legal entity under public law for the purpose of 
organizing, operating and supervising Vocational Training Institutes (VTI) [2]. VTIs are not included in 
the educational system, nor in any educational level, while they are supposed to fulfil specific goals, like 
the provision of any kind of vocational training, initial or supplementary, as well as the provision of 
corresponding qualifications to the trainees, by the teaching of scientific, technical, professional and 
practical knowledge and the cultivation of corresponding skills, in order to facilitate their professional 
integration into society and to ensure their adaptation to the changing needs of the production process 
[3]. However, the requirements of the initial policy of Initial Vocational Training, over the years, have 
evolved significantly, resulting in the initial institutional framework becoming gradually outdated and, in 
many ways, dysfunctional [4]. For this reason, Law 3879/2010 was voted, which amended the original 
institutional framework of operation from its original form. According to art. 12, par. 1 of the specific law, 
VTI are legal entities or operate within the framework of legal entities, which have some of the forms 
provided by national or Community legislation for the purpose of providing initial or supplementary 
vocational training services [5]. They have an organizational structure that includes administration, 
implementation planning and implementation of initial or supplementary vocational training programs 
[6]. They have administrative, scientific or technical and educational staff corresponding to these 
functions, building infrastructure, which is in accordance with the building regulations, as well as 
equipment that serves their above functions. VTIs implement certified programs of initial or 
supplementary vocational training that correspond to specific professional outlines, if any, and use 
trainers with relevant knowledge or experience. 
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2 OVERVIEW OF RESEARCH RELATED TO THE REHABILITATION OF VTI 
GRADUATES IN THE LABOR MARKET 

As Hanushek et al. [7] noticed, vocational education has been driven primarily as a way to improve 
school-to-work transitions but appears to have long-term implications for labour market outcome. In 
countries like Denmark, Germany and Switzerland, the vocational tertiary education is strongest at age 
20-24 and weaker at age 30-34. The negative impact on job status at these countries at the beginning 
of a career is more pronounced compared to other countries.  

However, according to international experience, VET systems continue to function only if they have 
critical support by a strong labour market mechanism [8]. In countries with school-based vocational 
training (Belgium, Bulgaria, Czech Republic, Croatia, Italy, Luxembourg, Poland, Romania, Slovenia, 
Slovakia, Finland), a wide variety of high schools offer general academic and vocational training. In 
these countries, vocational education graduates are at higher risk of unemployment or unskilled work 
than general education graduates. The success of school-based vocational education depends on the 
adequacy of the skills taught in vocational schools compared to the needs of the labour market [9]. 
Vocational education graduates in nations dominated by general higher education (Estonia, Greece, 
Spain, France, Latvia, Lithuania, Portugal, Sweden) vocational education graduates are less likely to 
continue their studies in formal education than general upper secondary education graduates, but the 
vocational effect is positive on participation in non-formal education and training; this may indicate a 
‘compensation’ effect, as individuals have a strong need to ‘back fill’ gaps in their skills that were not 
filled through formal vocational education in the upper secondary education [10]. 

In the research of Cassioti [11] the professional status of the graduates in the VTI of Kos is studied and 
is investigated the degree of achievement of the objectives of the training programs as well as their 
effectiveness in relation to the local labour market. The purpose of the research was to investigate the 
effectiveness of the VTI of Kos in relation to the professional rehabilitation of graduates in the field that 
were trained. 

The sample selected consisted of 50 graduates of the VTI of Kos, who were trained during the period 
1999-2006 in the field of Financial and Administrative Services. A structured questionnaire of closed-
ended questions was used. The results showed that after graduating from VTI almost all respondents 
(98%) found jobs. The first employment of graduates for the largest percentage of respondents was 
immediately after graduation as stated by the 58%. Their first employment after graduation for 46% 
came mainly through acquaintances, while only 18% facilitated their access to their first job by VTI. In 
fact, 52% of respondents said they remained in the job they had immediately after graduation, which 
can be related to the effectiveness of the specialties provided in terms of the needs of the local 
community of the island. 

The vocational rehabilitation of the graduates in relation to their specialty was also immediate, since 
66% of them found a relevant job within a year of graduation, while 86% stated that they are employed 
in full-time positions.  

In a previous relevant research Skouteri made an attempt to evaluate the role of private VTIs in 
professional rehabilitation of their graduates [12]. The aim of Skouteri was to examine the effectiveness 
of initial vocational training actions through the evaluation of their work status. Skouteri used a 
descriptive method with random sampling with the use of a structured questionnaire which was 
completed by 128 graduates. 

The results of the analysis showed that 90% of the respondents after their studies at a VTI and in a short 
period of time, had entered the labour market. Of those who worked, 44.5% were employed in the middle 
ranks of the hierarchy. Full-time employment was the 53.1% of the sample, while part-time employment 
was the 28.1%. 

A total of 73.1% found work within the first year of graduation. In fact, 60.0% expressed satisfaction with 
their studies in the VTI, 23.8% said they were very satisfied, while only 16.3% said they were a little to 
not at all satisfied. 

However, cumulatively, the percentages indicate the positive contribution of the VTI in finding a job, 
which leads to a very basic conclusion about the role and operation of the institutions of vocational 
training. Regarding the connection between profession and training program in VTI, 61.7% of employees 
also stated that their work is related to their studies. 
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At the same time, the research of Georgiadis [13] investigated the views of the trainees on the 
connections of the VTI with the labour market in the prefecture of Achaia. The aim of the research was 
to investigate whether and to what extent the VTI prepares trainees for integration into the labour market 
and therefore whether they contribute against unemployment and social exclusion.  

The research was conducted on a random sample consisting of 474 trainees at the VTI of the prefecture 
of Achaia during the academic year 2002-2003. The sample collection technique was done by the 
method of simple random sampling and the data were collected by questionnaire. 

From the analysis of the demographic and social characteristics of the trainees in the VTI of the 
prefecture of Achaia it was found that the largest percentage of the trainees are women. The reasons 
for the high representation of women are the following three: the unemployment rate of women in the 
general population is much higher than of men, women are much more likely to take the risk of leaving 
their place of permanent residence; and they look at their vocational rehabilitation completely differently 
from men. 

In a similar logic to the previous researches, Biniari research makes an attempt to evaluate the structure 
and operation of Vocational Training Institutes [14]. At the same time, he attempted an investigation of 
the preparation of the graduates for the labour market, and to evaluate the possibilities of direct 
employment of the trainees of VTIs. 

The open-ended questionnaire method was used as the research method, with the questionnaires being 
sent to the trainees' addresses (764 graduates). The analysis of the statistical data proved that the 
institution provides graduates with the necessary supplies to cope with the financial crisis. 

3 STUDY ON THE IMPACT OF VET AFTER THE REFORM ON THE 
PROFESSIONAL REALIZATION OF THE GRADUATES 

3.1 Purpose 
The purpose of this study is to evaluate the impact of PVTI diploma on graduates in the labour market 
as well as to investigate the perceptions of these graduates regarding the contribution of their studies at 
PVTI. In particular, the research questions posed for investigation based on this purpose are the 
following: 

• What is the position of PVTI graduates in the labour market? 
• What is the perception of PVTI graduates about the contribution of their studies in possibility of 

finding job? 
• What changes in the level of curricula PVTI graduates consider that could improve their prospects 

for joining the labour market? 

• How does the jobs of PVTI graduates in the labour market relate to their specialty, job search 
strategies and their social capital? 

3.2 Methodology 
Quantitative research and specifically research with questionnaire were chosen as the right 
methodological approach of the research [15]. The choice was made because quantitative research 
facilitates the investigation of the specific research questions posed above. The target population of the 
research consists of graduates of PVTI. The questionnaire was forwarded in its entirety electronically. It 
was created through Google Forms, while the approach was no probability sampling as the selection of 
the sample was primarily convenient. 

3.3 Results 
In the sample of graduates of the present survey, 51% are women and 49% are men (Table 1).  
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Table 1. Gender. 

  Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Women 55 50.0 50.9 50.9 

Men 53 48.2 49.1 100.0 

Total 108 98.2 100.0  

Missing data  2 1.8  

Total  110 100.0  

The most represented age group is 26 – 31 at 25%, followed by the age group between 20 and 25 to 
23% (Table 2). 

Table 2. Age. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

20-25 25 22.7 22.9 22.9 

26-31 27 24.5 24.8 47.7 

32-37 23 20.9 21.1 68.8 

38-43 14 12.7 12.8 81.7 

44-49 10 9.1 9.2 90.8 

50-55 8 7.3 7.3 98.2 

Over 55 2 1.8 1.8 100.0 

Total 109 99.1 100.0  

Missing data 1 .9   

Total 110 100.0   

The 41% of the respondents are graduates of General Lyceum, and 35% are graduates of the Vocational 
Lyceum (EPAL), as 59% of respondents are married, and most graduated between 2012 and 2020. The 
most common way to look for a job is through acquaintances, at a rate of 46%, and through 
advertisements at a rate of 27%. 

A significant percentage of the respondents remain unemployed (30%), while 40% of them has received 
an offer for one job. Two or more jobs were found by 30% of respondents. The results for the effect of 
PVTI on finding a job are extremely positive, as 60% of the respondents work in an area related to what 
they were trained at PVTI.  

The most common duration of job searching is 7-12 months, for 48% of respondents. The graduates to 
a large extent do not believe that the degree from PVTI is enough to find a job (42%) and they are to a 
small extent satisfied by the support they received there.  

The 45% stated that they are "A little" satisfied by the knowledge they received, while 70% believe that 
the degree of PVTI provides them with professional rights. The 58% state that a degree is not enough 
to find a job. 

According to the proposed actions (Table 3) to improve the employability of PVTI graduates, this one 
which is considered as the most important is the cooperation with local companies and the introduction 
of new training specialties. 
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Table 3. Actions for improvement: Which of the following actions do you think would help the PVTI to 
improve the prospects of their graduates joining the labor market? 

 
Cooperation 

with local 
companies 

Introduction of 
new 

disciplines 
Improving the 

internship 
Introduction of a 

professional 
career counselor 

Better connection 
with the needs of 
the labor market 

N Valid 104 108 98 108 108 

Missing Information 6 2 12 2 2 

Mean 2.33 2.39 2.40 1.96 1.95 

Median 2.00 2.00 2.00 2.00 2.00 

The result corresponds to the relatively low level of satisfaction by the current cooperation with local 
companies (Table 4). 

Table 4. Cooperation with local companies. 

  Frequency Percent Valid Percent Cumulative 
Percent 

Valid Not at all 1 .9 1.0 1.0 
A little bit 18 16.4 17.3 18.3 
Neutral 36 32.7 34.6 52.9 
Α lot 44 40.0 42.3 95.2 
Absolutely 5 4.5 4.8 100.0 
Total 104 94.5 100.0  

Missing data 6 5.5   
Total 110 100.0   

It seems that almost half of the graduates are not very oriented about the relation between the training 
programs and the labour market, while the same number think the VTIs should introduce new training 
specialties focused on the current labour marked needs. (Table 5 & Table 6). 

Table 5. Introduction of new specialties. 

  Frequency Percent Valid Percent Cumulative 
Percent 

Valid Not at all 2 1.8 1.9 1.9 
A little bit 9 8.2 8.3 10.2 

Neutral 49 44.5 45.4 55.6 
Α lot 41 37.3 38.0 93.5 
Absolutely 7 6.4 6.5 100.0 

Total 108 98.2 100.0  
Missing data 2 1.8   

Total 110 100.0   
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Table 6. Better connection of study programs with the needs of the labor market. 

  Frequency Percent Valid Percent Cumulative 
Percent 

Valid Not at all 2 1.8 1.9 1.9 

A little bit 33 30.0 30.6 32.4 
Neutral 48 43.6 44.4 76.9 
Α lot 18 16.4 16.7 93.5 

Absolutely 7 6.4 6.5 100.0 
Total 108 98.2 100.0  

Missing data 2 1.8   
Total 110 100.0   

At the same time only 26% think there is a need of targeted career guidance with the help of a career 
counsellor (Table 7). 

Table 7. Need of mediation of career counsellor. 

  Frequency Percent Valid Percent Cumulative 
Percent 

Valid Not at all 1 .9 .9 .9 

A little bit 34 30.9 31.5 32.4 
Neutral 45 40.9 41.7 74.1 

Α lot 24 21.8 22.2 96.3 
Absolutely 4 3.6 3.7 100.0 
Total 108 98.2 100.0  

Missing System 2 1.8   
Total 110 100.0   

4 CONCLUSIONS 
While a large percentage of respondents are still unemployed (30%), they evaluate PVTI's impact on 
job finding as very positive, as 60% of respondents are engaged in sectors related to the training they 
had in PVTI. In most cases, the duration from graduation to finding a job is 7 to 12 months and the most 
of the graduates do not believe that a PVTI degree is enough to find a job and they are quite unsatisfied 
with the knowledge they gained. Among the proposed measures to improve the employability of PVTI 
graduates, cooperation with local market and companies and the introduction of new communication 
training courses are considered as the most important. The need to explore the labour needs from the 
point of view of the labour market and not only from the perspective of students arises, in order to 
suggest specialties in demand on the labour market and to avoid their saturation.  
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OSCE IN VIRTUAL REALITY AS A PROPOSAL FOR INNOVATIVE 
EDUCATIONAL PRACTICE 
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S. Passos, J. Sachett 

Universidade do Estado do Amazonas (BRAZIL) 

Abstract 
The Objective Structured Clinical Examination (OSCE) is a tool for evaluating the clinical skills of 
academics in the health area, measuring the level of development of their skills as future professionals. 
When associated with Virtual Reality (vr), the use of OSCE with scenarios and 3D objects, enables 
training and a more realistic assessment of these skills, being an effective method for improving teaching 
in health science courses. The objective of the research was to carry out a survey on the use of virtual 
reality with students in the health field. This is a descriptive exploratory, cross-sectional study, carried 
out with students from the nursing, dentist, and medicine courses at the State University of Amazonas 
(UEA) through a self-administered and anonymous questionnaire. The instrument was structured on the 
Google Forms® platform, divided into three objective sections: 1) Presentation and acceptance of the 
Informed Consent Form; 2) Profile of the participant's sample (gender, course, period, admission and 
age); 3) About the Objective and Structured Clinical Examination - OSCE (knowledge about OSCE, 
application of OSCE, OSCE as an evaluative methodology, OSCE in VR, use of OSCE in disciplines, 
OSCE and VR for clinical skills of academics, training in the use of OSCE in RV platform). The collected 
data were tabulated in Microsoft® Excel® (version 2101) and analyzed using the Epi Info™ software 
(version 7.2) and fixed with a significance level of 5% in the statistical tests. Data were analyzed by the 
variables present in each section of the form. The present work was submitted to the Research Ethics 
Committee of the UEA and approved in February 2021 under Opinion No. 4,525,489. 160 students from 
courses in the health area were approached. Of these, 54 (33.7%) were students from the nursing 
course, 71 (44.4%) from medicine and 35 (21.9%) from the dentistry course. As for the characterization 
of the participating students, there is a slight predominance of males (49.3%) for the medical course and 
females (52.9%) for the nursing course. The prevalent age group for participants was 20 to 29 years 
(94.4%). There is also an imbalance in the course period with less expressive participation in the ninth 
and tenth periods. As for the origin of students, there was a superiority between medical students from 
the capital and nursing students from the interior of the state of Amazonas. Although 98 (61.3%) of the 
students knew about the OSCE, less than half 68 (42.5%) reported having already done it. When asked 
whether they considered the OSCE to be an effective methodology to assess their clinical skills, 151 
(94.4%) said yes. Conversely, the vast majority 142 (88.8%) had never heard of the OSCE in virtual 
reality, referring to the desire to participate. 

Keywords: Virtual Reality, Biomedical Technology, Problem-Based Learning, Simulation Technique. 

1 INTRODUCTION  
In recent decades, with the emergence of new technologies, the teaching-learning process in health 
courses has evolved and allowed for changes in the academic scenario. Among the emerging 
technologies that drive this advance, there is virtual reality, which in short, refers to an interactive and 
immersive experience using objects and computer-generated 3D graphic images [1], [2].  

Virtual Reality (VR) is a digital interface that allows the user to interact in a virtual and three-dimensional 
environment, through special devices such as glasses, headphones, electronic gloves, and controls, 
allowing a realistic simulation with well-developed audiovisual resources [ 2], [3]. 

Regarding the assessment of learning and aggregated knowledge in medical practice, there is scientific 
evidence regarding the successful application of the Objective Structured Clinical Examination (OSCE) 
evaluation method, which provides the student and teacher with feedback on the assimilation of the 
contents explained in the classroom. class, being fundamental for the understanding of deficiencies in 
teaching [1], [4]. 
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The OSCE is an efficient tool in the academic evaluation process and comprises a system for evaluating 
clinical skills and abilities in an organized and reliable way, providing the professor with the opportunity 
to create simulations of real clinical practice, thus minimizing future errors and misunderstandings when 
in the exercise of their profession, the student encounters similar situations [5]. 

From the search for strategies and tools for teaching and technological assessment, the proposal for 
the application of the OSCE based on virtual reality emerges, in which both integrated tools present 
themselves as a more modern alternative adapted to the current scenario in which the OSCE method 
is applied in a simulation format in a virtual environment with three-dimensional objects, allowing the 
elaboration and resolution of realistic clinical cases, where the student can develop and improve their 
clinical skills [5], [6]. 

Given the above, this work aims to survey the applicability and use of the OSCE with students in the 
health area of a public university. 

2 METHODOLOGY 
A descriptive exploratory, cross-sectional study, in which students from the fourth to the twelfth period 
of medicine, and the tenth period of nursing and dentistry courses at the University of the State of 
Amazonas (UEA) voluntarily answered a questionnaire self-applicable and anonymous. 

For this work, the contacts provided by the coordinators of the courses involved were adopted as a 
sample. Thus, properly enrolled students over 18 years of age were included in the research, being 
contacted via institutional e-mail. Academics of indigenous ethnicity were excluded, as studies involving 
indigenous peoples would demand more time for their execution, as provided for in Resolution CNS 
n°304/2000. 

A structured questionnaire on the Google Forms® platform was used as a data collection instrument, 
divided into four objective sections: 1) Presentation and acceptance of the Informed Consent Form; 2) 
Profile of the participant's sample (gender, course, period, admission and age); 3) About virtual reality - 
VR (knowledge of applications or games in VR, use of some application or games in VR); 4) About 
virtual reality in healthcare (knowledge of VR applications in healthcare, use of VR in healthcare, 
previous training in VR, training competence, use of VR in college, axis/cycle that used VR, desire to 
use it of the VR in the subjects). 

The collected data were tabulated in Microsoft® Excel® (version 2101) and analyzed using the Epi 
Info™ software (version 7.2) and fixed with a significance level of 5% in the statistical tests. Data were 
analyzed by the variables present in each section of the form. 

The present work was submitted to the Research Ethics Committee of the UEA and approved in 
February 2021 under Opinion No. 4,525,489. 

3 RESULTS 

3.1 Characterization of academics 
This research approached 160 students from courses in the health area. Of these, 54 (33.7%) were 
students from the nursing course, 71 (44.4%) from medicine and 35 (21.9%) from the dentistry course. 
Table 1 shows the characterization of the participating students, with a slight predominance of males 
(49.3%) for the medical course and females (52.9%) for the nursing course. The prevalent age group 
for participants was 20 to 29 years (94.4%). There is also an imbalance in the course period with less 
expressive participation in the ninth and tenth periods. As for the origin of students, there was a 
superiority between medical students from the capital and nursing students from the interior of the state 
of Amazonas. 
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Table 1. Characterization of academics from the School of Health Sciences participating in the research 
(Manaus/AM, 2021). 

Characteristics Course Total 
Nursing Medicine Dentistry 

Gender N (54) % N (71) % N (35) % N (160) % 
Male 8 11.0 36 49.3 29 39.7 73 45.6 
Female 46 52.9 35 40.2 6 6.9 87 54.4 

Age group         
≤ 19 1 33.3 2 66.7 0 0.0 3 1.9 
20 - 29 52 34.4 67 44.4 32 21.2 151 94.4 
30 - 39 0 0.0 2 40.0 3 60.0 5 3.1 
≥ 40 1 100.0 0 0.0 0 0.0 1 0.6 

Current period         
fourth 7 23.3 18 60.0 5 16.7 30 18.9 
fifth 14 58.3 2 8.3 8 33.3 24 15..1 
sixth 14 30.4 25 54.3 7 15.2 46 28.9 
seventh 10 41.7 9 37.5 5 20.8 24 15.1 
eighth 6 31.6 11 57.9 2 10.5 19 11.9 
ninth 2 28.6 0 0.0 5 71.4 7 4.4 
tenth 0 0.0 6 66.7 3 33.3 9 5.7 

Incoming         
capital 29 28.7 57 56.4 15 14.9 101 63.1 
interior 25 42.4 14 23.7 20 33.9 59 36.9 

Source: Survey data, 2021 

3.2 Description of the use of the OSCE  
Regarding the questions related to the object of investigation (Table 2), when asked if they know the 
OSCE, 98 (61.3%) said they knew. When analyzing whether students had already participated in any 
OSCE, 92 (57.5%) reported never having participated, but among students who have participated, the 
highest number is among those in medicine with 55.9%. Most respondents,151 (94.4%), consider the 
OSCE to be an effective methodology to assess their clinical skills in the health area. 

The State University of Amazonas is at the forefront of public universities in the northern region, by 
proposing the inclusion of the use of virtual reality in the training process of academics in the area of 
health. Thus, we investigated whether the students had already heard of the OSCE in virtual reality and 
the majority, 142 (88.8%), said they had not. Inverse situation, as with regard to the traditional OSCE, 
most students already knew the methodology (Table 2). 

The expressive majority of students, 94.4%, reported that they would like the OSCE in VR to be applied 
in some discipline and that it enables the improvement of their clinical skills. However, despite the 
importance of inserting technologies into everyday life, nine (100%) medical students would not like 
such an experience. 

The research contributed to the understanding of the need to expand the dissemination of the 
advantages of using technologies in the teaching-learning process. As well as incorporation since the 
beginning of the course, as 104 (65.0%) reported not considering themselves qualified to participate in 
an OSCE in a virtual reality platform. 
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Table 2. Description of the use of the OSCE by academics from the School  
of Health Sciences participating in the research (Manaus/AM, 2021). 

Question 
Course Total 

Nursing Medicine  Dentistry 
 n (54) % n (71) % n (35) % n (160) % 

Do you know the OSCE? 
Yes 35 35,7 55 56,1 8 8,2 98 61,3 
No  19 30,6 16 25,8 27 43,5 62 38,8 

Have you ever participated in any OSCE? 
Yes 27 39,7 38 55,9 3 4,4 68 42,5 
No  27 29,3 33 35,9 32 34,8 92 57,5 

Do you consider OSCE an effective methodology to evaluate your clinical skills in healthcare? 
Yes 51 33,8 66 43,7 34 22,5 151 94,4 
No  3 33,3 5 55,6 1 11,1 9 5,6 

Have you ever heard of OSCE in virtual reality? 
Yes 7 38,9 5 27,8 6 33,3 18 11,3 
No  47 33,1 66 46,5 29 20,4 142 88,8 

Would you like to apply OSCE in VR in any of your courses? 
Yes 54 35,8 62 41,1 35 23,2 151 94,4 
No  0 0,0 9 100,0 0 0,0 9 5,6 

Do you think that OSCE in VR could be a tool to improve your clinical skills? 
Yes 54 35,8 62 41,1 35 23,2 151 94,4 
No  0 0,0 9 100,0 0 0,0 9 100,0 

Do you consider yourself capable of participating in an OSCE on a VR platform? 
Yes 19 33,9 21 37,5 16 28,6 56 35,0 
No  35 33,7 50 48,1 19 18,3 104 65,0 

4 CONCLUSIONS 
The OSCE is an efficient tool in the academic evaluation process and can be an important ally for clinical 
practice in the face of social isolation that plagues the world scenario. However, this study observed that 
students are interested in exploring educational resources for clinical skills, but it still needs to be a 
reality in health course universities. This delay in the use of technologies was verified when most of the 
interviewed students reported never having had contact with the OSCE. Thus, health care professors 
should expand virtual tools to improve the virtual learning process. 
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Abstract 
Globalisation and the increasing use of technology have greatly influenced how people work and interact 
socially while simultaneously expanding their cultural experiences. It has also how they develop their 
personal and business relationships. Globalisation has forced people to expand their cultural, economic, 
and social understanding of other cultures and their languages. Knowing and understanding more than 
one language has become extremely important especially when searching for information. In today’s 
world being able to search for, organize and disseminate information from various sources is essential 
to a person’s success. Today’s businesses are becoming increasingly more competitive and are literally 
looking all over the world for new markets. They have also globalised their search for services and labour 
as well. Now, more than in any other time in history, an individual’s education experience can be the 
determining factor in an individual’s success. The better and stronger an education a person has in this 
digital society, the more qualified and prepared they are to evaluate information and act on it. Just a few 
years ago there were not many bilingual schools. Students were exposed to a second language only in 
junior or senior high school; they studied a second language was a question of culture and not 
considered essential. A second language like: German, French, or Spanish was introduced into the 
curriculum, but the students were not expected to become bilingual. There are many different types of 
bilingual schools that begin teaching other languages as early as preschool. Their mission is to teach 
their students to understand other languages as much as their mother tongue. A bilingual school’s 
approach to learning a second or third language is to enable learners to develop four basic 
communication skills: speaking, listening, reading, and writing. This form of teaching languages also 
involves understanding the cultural nuances of the second language. There is no need for these 
students to translate anything. Their skills include the ability to communicate and receive information 
taking into consideration two or more languages. Bilingual schools are a consequence and necessary 
part of the ever-globalised world in which we all live in. In this context, our study analysed various 
academic articles published in Bibliometric Databases like Scopus and Web of Science between 2009 
to 2019. It examined the beneficial effects of bilingual teaching to the development of language skills in 
children. The purpose of our research was to examine as much information as possible for us to increase 
our understanding and widen our point of view about globalisation and bilingual education. Some of the 
main results and conclusions are: (i) Students of bilingual schools understand global and cultural 
diversity and can communicate effectively in more than one language and using information and 
communication technologies. (ii) The best time to teach English as a foreign language is when children 
are acquiring their native language. (iii) Learning English earlier expands an individual’s access to 
multiple sources of information. (iv) Learning English as a second language raises an individual’s status 
and power. (v) Finally, bilingual individuals can be better critical due to their access to multiple sources 
of information which improves their understanding of complex issues. 

Keywords: Globalisation, communication, education, bilingualism.  

1 INTRODUCTION 
The understanding human behaviour throughout history involves studying their culture and social 
interactions in the period being studied. How did these people live, interact and survive? What norms of 
behaviour and social interaction were acceptable and how did they develop?  

Human behaviour and social structures are always changing; sometimes by choice and sometimes out 
of necessity. That is why constant change and adopting to new conditions and realities is an integral 
part of any study of humankind, country or society. 

One important part of any culture is its language; after all that is how it communicates. A country’s 
language expresses its rules, values, and the norms by which it interacts socially and politically. An 
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individual’s language and how they express themselves can and often is an indicator of an individual’s 
place of birth, level of education and economic condition.  

Globalisation has made peoples’ ability to understand more than one language extremely important. In 
today’s globally connected world, people must be able to relate to and communicate in different 
economic, social, and economic realities. Bilingual people can successfully navigate and succeed in 
multiple cultures because they can work and live comfortably in a wide range of different circumstances.  

The prevailing economic system that determines how we produce and distribute what we produce is 
based on capitalism. In this system people must work and produce enough to guarantee their survival. 
Different jobs and kinds of work are assigned economic values. This interaction determines the 
individual’s and communities’ level of prosperity.  

The ability to grow and expand is a fundamental part of any globalised economy. Bilingual people have 
an extremely role in the development and success of a capitalist society because they can move and 
operate in different countries and cultures. Afterall, the ability to quickly communicate, produce and 
distribute goods and services determines how successful and individual, city, state or country is.  

In order to succeed in our globalised economy, one must know English because it has become the 
dominate language. This is especially true in scientific research because they rely on sharing their 
findings with scientists all around the world.  Speaking and understanding English is no longer limited to 
be a good idea in terms of understanding geopolitical or cultural differences [1]. Knowing English is a 
necessity. All countries must be able to use it and technology to quickly communicate internationally [2]. 

This article examines the relationship between a ever increasing technological and globalised world and 
bilingual schools and is divided into three separate but connected parts. The 1st section describes the 
context in which this article is written. The 2nd section explains the methodology used to write this article. 
The final part of the article contains the findings of our study and what they mean. 

2 METHODOLOGY 
This article analise various studies that examined the relationship between globalisation and the 
development and growth of bilingual schools. We looked closely at the influence of globalisation and its 
effects on bilingual schools today because we wanted researchers to look at this relationship from 
various points of view. In short, we wanted to provoke people closely examine globalisation and bilingual 
education. 

According to [3], research can be described as: a rational and systematic procedure meant to lead to 
answers to the questions being studied. The procedures for research include breaking down the material 
studied from the formation of the hypothesis to a discussion of the results.  

Our study examined works published between 2000 and 2020. The purpose of our research was to 
examine as much information as possible in order for us to increase our understanding and widen our 
point of view about globalisation and bilingual education. Fonseca’s work [4] supports our efforts to 
widen our scope and understanding through research. He states that all biographical material, whether 
it be written in books, scientific journals, electronic, or web sites, is an essential part of any scientific 
analysis because it contributes to the researcher’s better understanding of what is being studied.    

We opted to study and evaluate research available on-line, and we used the platforms Scopus and Web 
of Science to do that. Unfortunately, we concluded that these sources did not give us enough 
information, so we expanded our search to include Google Academic. As we stated earlier, we only 
used studies dated from the year 2000 to 2019 and the four key words we used to identify our search 
were: globalisation, communication, education and bilingual. Our study then evaluated the quality and 
validity of each article according to its title. We focused on the studies that allowed us complete access 
to their work.  

Initially, we found 16 studies; 11 of which were scientific and 6 which were literature. The studies that 
are available on our platform are listed below. the scientific articles are listed chronologically listed and 
identified as (A) and literary works are identified as (L). We have also identified the numeric order of 
each work by using A1, A2, or L1, L2, etc. and have included the names of the authors as well. 
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Table 1. Studies found on the Scopus e Web of Science platforms. 

ID Name of the study  author date of 
publication 

A1 Mondialisation et exploitation des ressources linguistiques: 
Les défis des communautés francophones de l'Ontario. 

Labrie, N., Bélanger, N., 
Lozon, R. & Roy, S. 

2000 

A2 Politics and the law of babel. Laponce, J. 2001 

A3 Scientific communication in the age of globalization. 
Trends, challenges and initial solutions for dentistry in 
German-speaking countries. 

Friedbichler, M., Friedbichler, 
I., & Türp, J.C. 

2008 

A4 A new concept of 'bilingualism' for the IT age Chua, S. K. C. 2008 

A5 Adopting cross-disciplinary perspectives in constructing a 
multilingual’s identity. 

Bilá, M., Kačmárová, & A. 
Vaňková, I. 

2015 

A6 You are what you speak? Globalization, multilingualism, 
consumer dispositions and consumption. 

Cleveland, M., Laroche, M., & 
Papadopoulos, N.. 

2015 

A7 Neural bilingualism: A new look at an old problem Lee, R. R.-W. &  
Tzeng, O. J.-L 

2016 

A8 English as a means of scientific communication: Linguistic 
imperialism or interlingua? 

Popova, N. G. & Beavitt, T. A. 2017 

A9 Bilingual Education in child education Hoexter, Q. F. 2017 

A10 Contrasting two approaches of bilingualism in primary 
education: An ethnographic study 

Zamora, E. G., Hernández, A. 
N. & Agustín, E. E. 

2019 

A11 Theoretical, empirical, and practice literature on language 
brokering: Family, academic, and psychological outcomes 

Mier-Chairez, J., Arellano, B., 
Tucker, S. E., Marquez, E. & 
Hooper, L. M. 

2019 

L1 The Multilingual Internet: Language, Culture, and 
Communication Online 

Warschauer, M., El Said, G.R. 
& Zohry, A. 

2007 

L2 Intercultural Communication: A Critical Introduction Piller, I. 2011 

L3 The Routledge Handbook of Language and Intercultural 
Communication 

Jackson, J. 2012 

L4 English as lingua franca: Singapore’s common tongue Goh, C. C. M. 2017 

L5 The influence of native language in shaping judgment and 
choice 

Hadjichristidis, C., Geipel, J. & 
Keysar, B. 

2019 

Source: collected by the authors (2020). 

On the 1st platform we were only able to access the complete articles of A3 A8 e A9 and 3 literary works 
L1, L2 e L3. These articles and literary works met our pre-established criteria for study. Most of these 
works were in foreign journals and written in English. The following were not written in Portuguese and 
needed to be translated: 

Our study was only able to examine the summaries of the following remaining publications: A3, A8, L1 
e L2. The remaining articles that we found were considered inappropriate for our studies because they 
were superficial in nature, were not relevant to education or did not take into consideration young 
children.  

Our search on Google Academic followed the same criteria as our search on Scopus and Web of 
Science. We focused on the learning of a second language in an ever-increasing globalised world and 
how it influences communication between individuals, groups and societies. We also prioritised of 
evaluating the importance of bilingual education starting in preschools.  

Using the criteria previously agreed upon we chose 5 articles to study and evaluate. 
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Table 2. Studies found on Google Academic.  

ID name of the study AUTHOR  date of 
publication 

A12 Ensino da língua inglesa nas séries iniciais.  Silva, M. K. 2005 

A13 O ensino de LE para crianças: reflexões e contribuições. Tonelli, J. R. A. & 
Ramos, S. G. M. 

2007 

A14 A necessidade de incentivar a aprendizagem da língua inglesa desde 
a infância. 

Gonçalvez, R. 2009 

A15 O componente cultural no ensino e aprendizagem de línguas: 
desenvolvimento histórico e perspectivas na contemporaneidade 

Salomão, A. C. B. 2015 

Source: Authors study and research (2020). 

Our study included researching, interpreting and analising seven relevant scientific articles (A) and three 
literary works. Collecting and examining this material gave us a different and more ample perspective 
about the importance of bilingual education in globalised world. Below is a list of what we studied. 

Table 3. The works we chose to study.  

ID name of the study AUTHOR  date of 
publication 

A3 Scientific communication in the age of globalization. 
Trends, challenges and initial solutions for dentistry in 
German-speaking countries. 

Friedbichler, M., Friedbichler, 
I., & Türp, J.C 

2008 

A8 English as a means of scientific communication: Linguistic 
imperialism or interlingua? 

Popova, N. G. & Beavitt, T. A. 2017 

A9 Bilingual Education in child education. Hoexter, Q. F 2017 

A12 Ensino da língua inglesa nas séries iniciais.  Silva, M. K. 2005 

A13 O ensino de LE para crianças: reflexões e contribuições. Tonelli, J. R. A. & Ramos, S. 
G. M. 

2007 

A14 A necessidade de incentivar a aprendizagem da língua 
inglesa desde a infância. 

Gonçalvez, R. 2009 

A15 O componente cultural no ensino e aprendizagem de 
línguas: desenvolvimento histórico e perspectivas na 
contemporaneidade. 

Salomão, A. C. B. 2015 

L1 The Multilingual Internet: Language, Culture, and 
Communication Online. 

Warschauer, M., El Said, G.R. 
& Zohry, A. 

2007 

L2 Intercultural Communication: A Critical Introduction. Piller, I. 2011 

L3 The Routledge Handbook of Language and Intercultural 
Communication. 

Jackson, J. 2012 

Source: compiled by the authors (2020). 

3 RESULTS - THEORIES 
Throughout the last decades, studies have demonstrated how globalisation has had a significant impact 
of social and cultural interactions. Globalisation has also had a noticeable effect on different scientific 
studies such as: anthropology, sociology, and logistics. It has also changed how we communicate with 
each other and the way in which communities and countries educate (L1 – table 3). 

The way diverse cultures and communities manage to interact with each other and communicate. has 
changed. Now it is extremely common to participate in various social, economic, educational, and 
cultural interactions in multicultural events and on international platforms [5]. 

According to [6], the changes caused by globalisation have and will continue to influence communication 
and balance of power in various countries. English has become the dominant language used to 
communicate in today’s globalised world. The authors state that this does not mean native languages 
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have to change. The importance of a native language does not have to change or become less important 
when considering its standing in the world. What is important is the ability to communicate in English. 

In this context, [7] states that it is extremely important to teach English to young preschool children. 
Bilingual multicultural experiences are not an option but a necessity if a society seeks to prepare 
individuals for today’s world. This idea is supported by the fact that young children learn and adapt to 
different situations easier than adults do especially when it comes to learning languages.  According to 
Conclaves children are innately curious can learn it naturally and open to learning another language. 
Young children can learn a second language naturally and do not have to experience communicating 
English in uncomfortable social and emotional situations. The studies mentioned in A12 confirm that 
children are more open and prepared to except new challenges and information.  

According to [7], there are many researchers that believe and defend the idea that it is easier for infants 
to learn a second language than at any other age period. All infants learn their native language 
between the ages of 0 to 5 years old, and they do not learn or study grammar. It seems they learn 
by listening, repeating and experiencing in a natural way.   
Young children cannot think abstractly therefor everything they learn they must experience 
concretely. Many bilingual preschools have adopted a methodology called Total Physical 
Response (TPR), which makes learning a second language an active and fun game. The children 
say what they do. When they walk the say walk, when they cut paper, they say cut paper. TPR 
uses three multiple intelligences: listening, saying, and doing. It makes learning a second 
language easy.  
We can say [7] believes that an infant brain is in a constant flux of change and take a little longer to 
mature, so that is why they can learn a language easily. In fact, infants exposed to a different language 
other than their own have little difficulty learning to pronounce words correctly. 

In today’s globally interconnected world it impossible to ignore all this scientific information concerning 
learning languages. It has become more and more evident that people wanting to live in integrated 
social, cultural and economic communities must speak more than just their native language.   

According to the ID LI and ID A15 studies people need to be able to adapt to different social norms and 
settings. Successful professionals must know how lead and communicate well with their diverse staff 
and markets.  

All the studies mentioned above defend the idea that all individuals and professionals that speak more 
than one language have a greater chance of being successful and the language that is the most 
important to know is English. People who do not know English are often left out or have a difficult time 
sharing their ideas and the ideas of others. That is why it is imperative that people learn to speak English. 

According to Vivian Cristina Rio (s.d.), a leading linguist and consultant at the center for the study of 
Continuing Education, English's the second most spoken language in the world. Speaking and 
understanding English gives an individual access to a global world full of opportunities [8]. 

There is evidence that there is a direct corelation between learning a second language and increasing 
one’s ability to process information linguistically. Learning a second language stimulates an individual’s 
neurones and brain. Studies have proven that the neurological circuits of bilingual people’s brain are 
constantly changing and renewing themselves, so they have more cognitive control [9]. 

Another interesting fact is that infants are less egocentric because they can understand 2 
different points of view. Being bilingual gives children the understanding that there is more than 
just 1 way to express one’s thought.   
There is a gambit of different schools that teach students a second language, and they use a wide 
variety of distinct methodologies. Our study will focus on schools that teach pre-schoolers and 
elementary students and apply a bilingual approach to the teaching of a second language. According to 
[10] these schools focus on 4 distinct abilities: speaking, listening, reading and writing. It is important to 
remember that bilingual education also considers all the cultural aspects of a language. This 
methodology involves much more than translating and memorising; it entails being able to fully 
communicate with friends and other individual involved in one’s day to day life (cf, study ID A9).  

He [10] emphasises of learning a second language in early childhood education. States also that 
students learn their second language the way they are learning their native language. These young 
students learn by observing how the language is used in everyday situations. They are at the perfect 
age for learning language as well. Repetition and imitation are an important part of the learning 
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process and occur natural throughout a student’s day. It is as though the kids are learning 
through playing with the language. And he [10] also believes that there is not set predetermined 
methodology for bilingual schools to follow. Each individual school should use the method they are most 
comfortable with and that conforms to their needs (see study ID A9).  

Generally speaking, most bilingual schools are only available to middle- and upper-class students so 
many bilingual schools are considered exclusive. Our study will not look into the social and economic 
nature of bilingual schools. It will only examine where the demand for bilingual schools came from and 
how and why preschool and elementary schools teach a second language. Tonelli (2007), p.14, says: 

Knowing how to speak an additional language is of the upmost importance if one wants to be 
capable of communicating with people from a variety of cultures. It allows individuals to 
understand how people think and act differently throughout history and helps them successfully 
confront new challenges or difficult circumstances that may occur during their lives [11].  

Scholars from many foreign countries understand the importance of learning English. At the same time, 
they note and criticise the fact that England and The United States have substantial influence over the 
cultures of other countries. Yet, they recognise how this influence helps nurture the development of 
strong multicultural bonds between nations.  

We live in a globalised world and individuals have the opportunity to communicate and interact with 
various cultures. Individuals have access to all kinds of information from different cultures as well. 
According to [12], the ability to communicate in multiple languages permits individuals to access to 
culturally diversified information from multiple sources which is significant because information is a 
source of power. 

4 CONCLUSIONS 
Taking into consideration all the data and information stated above there is no doubt that English has 
become an important worldwide language that helps breakdown social and cultural boundaries. It has 
also broken-down multicultural barriers and made global communication easier.  
Our research has also proven that the best time to teach English as a foreign language is when children 
are acquiring their native language. Teaching English in a child’s early formative years is easier and 
helps them in several ways. It helps the learner’s ability to speak English without an accent. 
Learning English earlier expands an individual’s access to multiple sources of information, helps 
them become more comfortable in multicultural settings, and gives them more mobility to 
interact in multicultural settings, and increases their professional capacities. Learning English 
as a second language definitely raises an individual’s status and power.  
In conclusion, leaning English in a child’s formative years is easier. It gives the learner social, intellectual, 
and cultural advantages and opportunities that children and people who speak only one language do 
not have.  Bilingual individuals are able to be better critical due to their access to multiple sources of 
information which improves their understanding of complex issues. This ability also gives bilingual 
people a better chance to be professionally and socially successful. Being bilingual also gives individuals 
a greater chance of become leaders. 
We recognise the limitations of the scope and depth of our bibliography, based on Scopus e Web of 
Science and Google Academic de 2009 a 2019, yet we can state with conviction that our research has 
made an important contribution to understanding of the importance of having a bilingual education in 
today’s ever increasing globalised multicultural world.  
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OPPORTUNITIES FOR GAINING PRACTICAL EXPERIENCE AND 
IMPROVING PRACTICAL SKILLS OF STUDENTS OF ARCHIVAL 
AND DOCUMENTARY STUDIES IN THE CONTEXT OF MODERN 

KNOWLEDGE SOCIETY 

S. Eftimova 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
All aspects of human activity are permeated by the global circulating information from the sphere of 
communication, interactions, networks, technologies. It is becoming increasingly difficult to manage 
multidirectional information flows, which are difficult to structure, and work in the GLAM industry (is an 
acronym for "galleries, libraries, archives, and museums", and refers to cultural institutions with a 
mission to provide access to knowledge) is constantly changing in relation to technological, social, 
political, cultural, etc. changes and to meet the needs of the modern knowledge society. 

The University of Library Studies and Information Technologies, Sofia, Bulgaria, has developed various 
methods and approaches that have been successfully included in the current educational process. Thus, 
for the second time the University takes an active part in the Student Internships - Phase 2 Project, as 
this is an exceptional opportunity to create an up-to-date idea of the needs of the modern work 
environment, as well as a great opportunity for students to test their capabilities and establish full 
contacts with potential employers. 

In the Department of Library Management and Archival Studies, the activity of students is remarkable 
and this is due to both its management and the desire of all teachers to encourage students to engage 
in practical training, which is another opportunity to expand their ideas about the specifics of the working 
environment. The proposed announcements under the Project represent many of the leading archival 
institutions in the country, and at the same time present opportunities for practical training in 
organizations using the most modern systems for processing and archiving the information. 

The report analyzes the programs of several of the offered trainings for the students in the specialty of 
Archival and Documentary Studies giving opportunities for gaining practical experience and improving 
the practical skills of university students in accordance with the needs of the labor market. The 
impressions of full-time and part-time students of the Bachelor's degree program, who have already 
joined the practical training, which stimulates the development of the Bulgarian university professional 
archival studies education in order to meet the requirements for the profession in the modern society of 
knowledge are presented. 

The report presents the results of a survey on the topic of Education in Archival and Documentary 
Studies in the Modern Information Environment among students majoring in Archival and Documentary 
Studies at the Faculty of Library Studies and Cultural Heritage. One of the aims of the study is to 
examine, analyze and summarize the attitude and opinion of students on the offered training practices 
and internships. Questionnaires and statistical tools are used to achieve this goal. The questionnaire is 
structured in five parts, including the demographic information. The answers to several key groups of 
questions are sought. Respondents are first-to-fourth-year university students doing Archival and 
Documentary Studies as part of the Bachelor's, full-time and part-time degree education program at 
ULSIT. The rate of 91.3% of the currently studying students took part in the survey, which gives a high 
representativeness of the research. Some of the results of the survey are presented and interpreted in 
this report. 

Keywords: Higher education, Archival and Documentary Studies, Bulgaria, student Internships, GLAM 
industry. 

1 INTRODUCTION  
Higher education in the field of archival and documentary studies in Bulgaria as any complex system 
can be considered from different points of view: as a process giving knowledge, skills and potential for 
development; as a system for creating personnel meeting the needs of modern society; as a system for 
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improvement of students and teachers; as a sustainable environment for research, etc. During the last 
century in all spheres of human life, there have been dynamic changes, which are of particular 
importance and also affect the theoretical foundation of education in archival and documentary studies. 

All aspects of human activity are permeated by the global circulating information from the sphere of 
communication, interactions, networks, technologies. It is becoming increasingly difficult to manage 
multidirectional information flows, which are difficult to structure, and work in the GLAM industry (is an 
acronym for "galleries, libraries, archives, and museums", and refers to cultural institutions with a 
mission to provide access to knowledge) is constantly changing in relation to technological, social, 
political, cultural, etc. changes and to meet the needs of the modern knowledge society. 

2 METHODOLOGY 
The report analyzes the programs of several of the offered trainings for the students in the specialty of 
Archival and Documentary Studies giving opportunities for gaining practical experience and improving 
the practical skills of university students in accordance with the needs of the labor market.  

The report presents the results of a survey on the topic of Education in Archival and Documentary 
Studies in the Modern Information Environment among students majoring in Archival and Documentary 
Studies at the Faculty of Library Studies and Cultural Heritage. One of the aims of the study is to 
examine, analyze and summarize the attitude and opinion of students on the offered training practices 
and internships.  

3 RESULTS 

3.1 Student Internships - Phase 2 and University of Library Studies and 
Information Technologies 

“Relying on the fact that theory and practice should be the basis of young people's education, the 
University of Library Studies and Information Technologies, Sofia, Bulgaria, has developed various 
methods and approaches that have been successfully included in the current educational process.” [1]. 
Thus, for the second time the University takes an active part in the Student Internships - Phase 2. 
Project, as this is an exceptional opportunity to create an up-to-date idea of the needs of the modern 
work environment, as well as a great opportunity for students to test their capabilities and establish full 
contacts with potential employers. 

The Student Practices project has been of great interest among the students from FLSCH at ULSIT, 
and it is also a successful attempt to introduce additional practical training in Bulgarian higher education 
institutions; many of the specific programs offered by employers support the effective implementation of 
the theory-practice relation; students' problem-oriented, independent and creative thinking is 
encouraged; their motivation and team work is enhanced; bringing education closer to the real work 
environment is a timely solution in order improve and develop students' practical skills [2, 3]. 

In the Department of Library Management and Archival Studies, the activity of students is remarkable 
and this is due to both its management and the desire of all teachers to encourage students to engage 
in practical training, which is another opportunity to expand their ideas about the specifics of the working 
environment. The proposed announcements under the Project represent many of the leading archival 
institutions in the country, and at the same time present opportunities for practical training in 
organizations using the most modern systems for processing and archiving the information. 

The report analyzes the programs of several of the offered trainings for the students in the specialty of 
Archival and Documentary Studies giving opportunities for gaining practical experience and improving 
the practical skills of university students in accordance with the needs of the labor market. The 
impressions of full-time and part-time students of the Bachelor's degree program, who have already 
joined the practical training, which stimulates the development of the Bulgarian university professional 
archival studies education in order to meet the requirements for the profession in the modern society of 
knowledge are presented. 

In 2020 the project called BG05M2OP001-2.013-0001 "Student Internships - Phase 2" was launched 
with a period of implementation: 13. 01. 2020 - 12. 05. 2023. It is implemented by the Ministry of 
Education and Science (MES) under the Operational Program "Science and Education for Smart 
Growth" (OPNOIR) 2014-2020, co-financed by the European Social Fund. The total budget of the project 
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is 46 million BGN. The project is an opportunity for 44,000 students to successfully go through practical 
training (practice) in a real work environment. The project builds on the achievements of the project 
"Student Internships - Phase 1" and continues the policy in the field of higher education of the Ministry 
of Education and Science, aimed at strengthening the link between education and business and 
providing the necessary staff for the dynamically changing modern labor market. The practice is open 
to all current students from 43 universities-partners in the project, including the University of Library 
Studies and Information Technologies. 

The report presents results for the participation in the project of students in full-time and part-time form 
of bachelor's degree programmes in Archival and Documentary Studies. According to a study conducted 
since the beginning of the project by Sabina Eftimova in her role as an academic mentor directly involved 
in working with students on the project, registered 89.28% participation in the project of undergraduate 
students from first to fourth year (2020/2024, 2019 / 2023, 2018/2022, 2017/2021 academic years) in 
full-time and part-time forms of education. This high percentage is due to the interest of students in the 
opportunities for working in a real environment, as well as the activity of the university in communication 
with both students and employers' organizations. These percentages are a success compared to the 
activity in the first phase and give hope that they will become a sustainable trend.  

The proposals for practical training, which are of interest to students majoring in Archival and 
Documentary Studies, are diverse and extremely attractive. The report examines several of the 
programs in which the students most actively have participated. 

One of the job advertisements for which the students from the specialty actively applied and worked as 
is Technical Operator at the Sofia Metropolitan Library. The practical training is aimed at increasing the 
technical capacity of the trainees and the knowledge of the ways to digitize the literary heritage. During 
the training there is cleaning, scanning, conversion and publication of paper documents, description of 
a list of rare and valuable publications, and children's periodicals until 1944. The program is divided into 
4 main modules, covering all elements of the process of digitization of library and archival documents. 

The students who went through this training share that this practical training was valuable for them for 
many reasons. They managed to work with specialists from a highly respected institution, who passed 
on specific knowledge. For them, it touches the funds of the Sofia Metropolitan Library, enriching both 
their professional qualities, but also themselves as individuals. Working with specialized software 
expands their professional capabilities and makes them competitive in a rapidly changing environment. 

The Labour newspaper implements practical training on two job advertisements, both related to the 
archiving of documents and working with information: editor in the computer archive of the Labour 
newspaper and editor in the Documentation department of the Labour newspaper are trainings in which 
the students majoring in Archival and Documentary Studies took part. Their practice in both 
advertisements aims to give trainees an idea of the organization of work in a specific archive built on 
the needs of the particular media which is archived, learn to analyze and select materials that meet the 
criteria for archiving information, build an idea of the entire database and the structure of the arrays and 
acquire skills for searching and providing information.  

The students share how surprised they are by the technological level at which they work in the 
newspaper's archives. It turned out to be a challenge for them to be able to fully become part of the work 
environment. The set tasks stimulated them to look for new opportunities for analyzing the information 
and made them extremely critical of the final results of their work. 

The position of Archival Specialist at the Scientific Archive of Bulgarian Academy of Sciences provides 
an opportunity for trainees to get acquainted with the activities of the Scientific Archive according to the 
main regulations, to follow the process of electronic data entry from the archive and to participate in the 
preparation of reference apparatus for the information array, as well as to perform information and 
reference activity. Based on the acquired knowledge, the trainees have the opportunity to apply the rules 
of activity and normative documents in the performance of their assigned tasks, gain practical 
experience in working with archival documents with a permanent retention period. When performing 
assigned tasks, the trainees gain experience in creating and maintaining a reference apparatus 
according to the rules of the Methodical Code and other normative documents, thus gaining experience 
in the use of the reference apparatus in various archival activities. They acquire skills in the field of data 
processing, archival heuristics and work with personal funds, and for the creation and maintenance of a 
reference apparatus. The practical training provides an opportunity to acquire creative skills in working 
with documents, as well as to increase communication skills and teamwork. 
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The practical training "Trainees in archiving and documentation for data processing for archival units under 
the project "Transition to democratic and independent periodicals in the 90s of the twentieth century" at 
the Institute for Systematic Lifelong Learning - LSEI"/Foundation "LSEI” is oriented towards building a 
research approach for the tracking path - from private archives to public and state collections by building 
knowledge and competencies on the basic documents and standards for working with archival units and 
documents intended for digitization in the future. The main emphasis in the practical training is placed on 
the acquisition of knowledge and skills related to information competence and the creation of data from 
the stored archival units by indexing them in the thematic areas / sub-areas: Parliamentary life; Power; 
Politics and Diplomacy; Debates; History. Students will improve their theoretical knowledge from the 
university and will have the opportunity to apply what they have learned in practice. 

At the moment, students show the greatest interest in this practical training and share that the working 
environment in which they practice is extremely useful for their future professional plans.  

The various training programs offered under the project are an opportunity for students to gain a real 
idea of the work of modern specialists in Archival and Documentary Studies. The inclusion of such a 
high percentage of full-time and part-time education in the Bachelor's degree programmes by students 
majoring in Archival and Documentary Studies in the project "Student Internships - Phase 2" is proof of 
students' activity and their desire to apply in a real work environment what was learned at the university. 
This is also an opportunity to create professional contacts to support the processes related to successful 
implementation after graduation. 

3.2 Results of a survey 
The report presents and the results of a survey on the topic of Education in Archival and Documentary 
Studies in the Modern Information Environment among students majoring in Archival and Documentary 
Studies at the Faculty of Library Studies and Cultural Heritage. The research activity is within the 
scientific task of the project "Information Portal for Archival-Documentary Heritage of the Bulgarian 
Revival" (Contract № KP-06-N 25/2, 13.12.2018 with Annex FNI-2912, 17.12.2020, National Science 
Fund of Ministry of Education and Science). One of the aims of the study is to examine, analyze and 
summarize the attitude and opinion of students on the offered training practices and internships. 

Questionnaires and statistical tools are used to achieve this goal. The questionnaire is structured in five 
parts, including the demographic information. The answers to several key groups of questions are 
sought. Respondents are first-to-fourth-year university students doing Archival and Documentary 
Studies as part of the Bachelor's, full-time and part-time degree education program at ULSIT. The rate 
of 91.3% of the currently studying students took part in the survey, which gives a high representativeness 
of the research. Some of the results of the survey are presented and interpreted in this report. 

This text will present the results of some of the questions included in Module 4 of the survey related to the 
"Student Internships - Phase 2" project. The whole module includes 15 questions aimed at studying the 
attitudes of students towards their involvement in research projects and internships during their studies. 

The students are asked if they have been participants in a project so far and were given the opportunity 
to indicate the name of the project and under what funding program it was implemented. A high 
percentage of respondents indicated that they were part of the Student Internships project in Phase 1 
or Phase 2. Another part of the respondents indicated that during the training period they were part of 
the teams of various research projects, including: “Information portal for archival-documentary heritage 
of the Bulgarian Revival”, “Study of Attitudes to the Therapeutic Potential of Reading in Atypical 
Situations for the Individual”, etc. There are also students who have not answered this question. 

The answers to the question, i.e. "Have you been involved as a participant in the "Student Internships'' 
project at the Ministry of Education and Science?" are shown below (Table 1).  

Table 1. Participation in the "Student Internships" project at the Ministry of Education and Science 

 Frequency Percent Valid Percent Cumulative Percent 

Yes 28 33.3 33.3 33.3 

No 55 65.5 65.5 98.8 

I am not aware of this opportunity 1 1.2 1.2 100.0 

Total 84 100.0 100.0  
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It is 33.3% of the respondents who indicate that they have taken part in the project, while 65.5% have 
not joined. From the data mentioned in point "3.1 Student Internships - Phase 2 and University of Library 
Studies and Information Technologies" it is clear that by September 2021 already 89.28% of the students 
in the specialty (of the studied graduates) have already become part of the project. Also, the fact that 
out of 84 students, only one indicates that he is not familiar with the opportunity to join the project proves 
the successful collaboration between students and teachers at ULSIT.  

The next question is a sub-question of the above and invites students who have joined the project to 
indicate how they assess the usefulness of the internship. Among the answers the following stand out: 
"I gained new knowledge in the field of digitalization of paper documents that can be useful in my 
professional development."; "It was useful for me to gain additional practical knowledge related to the 
field of archives. Working with specialized software for maintaining an archive was a challenge for me."; 
"To see practically what is the path of an archival document to its transformation into an archival unit."; 
"Field work helped me to understand and enrich my theoretical knowledge."; "I learned to work with 
different scanning and processing programs.", etc.  

To the question "Where did your practice take place?" the students answered: Sofia Metropolitan 
Library, National Library "St. St. Cyril and Methodius ”, Archives State Agency, Bulgarian Academy of 
Sciences, The Labour Newspaper, Systematic Lifelong Learning Institute - LSEI Foundation, etc. The 
various institutions in terms of structure and activity offering practical training enrich the education of 
students majoring in Archival and Documentary Studies.  

To the question "Did the organization offer you a job after completing your practical training?", 33.3% of 
the students answered that they were offered a job. Unfortunately, there are no official statistics either 
in the Ministry of Education and Science or in the various universities on the percentage of students who 
started working after completing the internship.  

To the question "Do you think that the knowledge and skills acquired during higher education are 
sufficient to cope with the tasks in a real work environment?" (Table 2), 45.2% of the students believe 
that the knowledge and skills acquired during their studies at ULSIT are completely sufficient to cope in 
a real work environment. It is 14.3% of respondents who share the opinion that the acquired academic 
knowledge will not be enough for them, and 40.5% cannot decide. 

Table 2. Are the knowledge and skills acquired during higher education sufficient  
to cope with the tasks in a real work environment?  

 Frequency Percent Valid Percent Cumulative Percent 
Yes 38 45.2 45.2 45.2 

No 12 14.3 14.3 59.5 

I am not sure 34 40.5 40.5 100.0 

Total 84 100.0 100.0  

4 CONCLUSIONS 
“University education is an inseparable part of the growth and awareness of young people as worthy 
citizens. It is due to this reason that the social mission of universities is so significant.” [1]. 

According to Neykova, the archivist profession is one of the most dynamically developing [4], which is 
the reason to work more actively for continuous improvement of curricula and disciplines so that future 
archival specialists can be maximally prepared for the needs of the modern information environment. 
The European Commission identifies the search for and acquisition of new knowledge as a "cornerstone 
of European culture". 

The results of the survey outline several main trends. First of all, the exceptional activity of the students 
for participation in the "Student Internships" project stands out. The Department of Library Management 
and Archival Studies is a leader in the number of students who have successfully completed practical 
training on the project from the departments at the Faculty of Library Studies and Cultural Heritage, 
ULSIT. These results confirm the trend from the first phase of the project and are an indicator of the 
sustainable interest of students in opportunities to become part of the professional community while they 
are still studying. A high percentage of students believe that they are ready to succeed in the labor 
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market with the knowledge and skills acquired at ULSIT. This is proved by the high percentage of 
students to whom employers have offered jobs after the end of their practical training. 

The results of the study will be used in upcoming updates in the curriculum and in the syllabus of 
disciplines in order to improve the quality of specialty education at the Department of Library 
Management and Archival Science, preparing staff in the field of Archival and Documentary Studies. 
We draw the presented conclusions to the attention of other academic educational units in the country 
and abroad as useful and essential for ongoing dialogue and discussions [5, 6]. 
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ATTITUDES TOWARDS PROFESSIONAL REALIZATION OF 
STUDENTS MAJORING IN ARCHIVAL AND DOCUMENTARY 

STUDIES AFTER GRADUATION 

S. Eftimova 
University of Library Studies and Information Technologies (ULSIT) (BULGARIA) 

Abstract 
The University of Library Studies and Information Technologies has a long tradition in training specialists 
for the Galleries, Libraries, Archives and Museums (GLAM) industry. We have always worked in direct 
connection with the needs of the labor market. The university offers practice-oriented education, with a 
focus and structure of the learning content corresponding to the changing environment. An interactive 
approach is used in teaching and application of modern technologies in teaching. The creative and 
analytical thinking of the students is stimulated and they become active participants in the process of 
acquiring knowledge. We are working to increase the level of readiness for work in the dynamically 
changing modern environment. Through educational practice and adapted pedagogical approaches, 
current professional expertise is developed. 

In the GLAM industry in the last decade there is a shortage of trained specialists in Archival and 
Documentary Studies. On one hand, highly qualified staff is needed, satisfying the needs of the 
constantly changing information environment. On the other hand, it is necessary to increase the prestige 
of the specialists and to work for the maximum real financial assessment of their skills. 

The report presents the results of a survey conducted within the project "Information Portal for Archival-
Documentary Heritage of the Bulgarian Revival" (Contract № KP-06-N 25/2, 13.12.2018 with Annex 
FNI-2912, 17.12.2020, National Science Fund of Ministry of Education and Science), where the attitudes 
of bachelor students of the specialty Archival and Documentary Studies for their professional realization 
in GLAM industry are also examined.  

A survey was conducted in an online environment in the period 04-14 March 2021 among students 
majoring in full-time and part-time education programmes. The rate of 91.3% of the currently studying 
students took part in the survey, which gives a high representativeness of the research. Some of the 
results of the survey are presented and interpreted in this report. 

The attitudes for professional realization of the students of the specialty of Archival and Documentary 
Studies are determined both by motivational (social psychological) factors for choice and training in the 
specialty by individual personality characteristics (individual - professional factors) and by parameters 
of the learning process at the university (institutional - educational factors). The results of our study show 
that the trend for implementation in the field of archival institutions is leading. Financial satisfaction 
among the respondents is not one of the leading factors for choosing a field for professional realization. 
It has been displaced by the intrinsic motivation to work in an institution that preserves the history and 
memory of the nation. 

Keywords: attitudes, professional realization, Archival and Documentary Studies, Bulgaria, University of 
Library Studies and Information Technologies. 

1 INTRODUCTION  
Today in education in ULSIT the important points are the compliance with the requirements of the labor 
market, the observance of the theory-practice relationship in training and the bilateral assessment of 
satisfaction - by students and employers. Modeva & Todorova (2021) emphasize that the importan is 
the ongoing monitoring carried out by higher education institutions according to the requirements of the 
quality management system in education, according to the standards of the European Higher Education 
Area and EU initiative on "New Skills for New Jobs" [1]. 

The ability of young people to constantly adapt to the surrounding environment is defined by the sudden 
transition from a totalitarian to a democratic system. Such drastic changes bring in the foreground the 
advanced ability of young people to adapt quickly, which is a basic criteria for success in today's 
dynamically developing world. In addition to that, some of the most important qualities that young people 
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have are the strong pursuit of independence, the desire to find a better realization on the labour market 
and, last but not least, a higher intellectual growth. Stoyanova (2019) emphasizes that for this reason, 
“their development is a strategic goal and a top priority in every area of human activity. The creation of 
favourable conditions for educational, scientific and cultural development, contributes to the validation 
of young people in science.  

In this regard, the University of Library Science and Information Technologies (ULSIT) - Sofia, Bulgaria 
is one of the leading educational and scientific institutions in which deep quality fundamental and applied 
research are carried out.” [2]. 

The ULSIT has a long tradition in training specialists for the GLAM industry. We have always worked in 
direct connection with the needs of the labour market. The university offers practice-oriented education, 
with a focus and structure of the learning content corresponding to the changing environment. An 
interactive approach is used in teaching and application of modern technologies in teaching. The 
creative and analytical thinking of the students is stimulated and they become active participants in the 
process of acquiring knowledge. We are working to increase the level of readiness for work in the 
dynamically changing modern environment. Through educational practice and adapted pedagogical 
approaches, current professional expertise is developed. 

In the GLAM industry in the last decade there is a shortage of trained specialists in Archival and 
Documentary Studies. On one hand, highly qualified staff is needed, satisfying the needs of the 
constantly changing information environment. On the other hand, it is necessary to increase the prestige 
of the specialists and to work for the maximum real financial assessment of their skills. 

Today's generation of young people is facing one of the biggest challenges. Since the beginning of the 
financial and economic crisis, youth unemployment levels have reached unprecedented levels across 
Europe. In all EU Member States, there has been a significant increase in youth unemployment since 
the beginning of the recession.  

Kicheva (2017) emphasizes that for this reason one of the main goals of the Bulgarian institutions should 
be to improve the opportunities for realization of young people in the country. This could be achieved 
through reform and modernization of the educational system in the country, which would prepare young 
people for their professional realization. On the business side, more internship programs, training 
opportunities and presentation of companies at various career forums could be organized, which would 
motivate young people to stay and realize themselves professionally in the country.” [3].  

2 METHODOLOGY 
The report presents the results of a survey conducted within the project "Information Portal for Archival-
Documentary Heritage of the Bulgarian Revival" (Contract № KP-06-N 25/2, 13.12.2018 with Annex 
FNI-2912, 17.12.2020, National Science Fund of Ministry of Education and Science), where the attitudes 
of bachelor students of the specialty Archival and Documentary Studies for their professional realization 
in GLAM industry are also examined.  

A survey was conducted in an online environment in the period 04-14 March 2021 among students 
majoring in full-time and part-time education programmes. The rate of 91.3% of the currently studying 
students took part in the survey, which gives a high representativeness of the research. Some of the 
results of the survey are presented and interpreted in this report. 

3 RESULTS 
In the second stage of the project "Information Portal for Archival-Documentary Heritage of the Bulgarian 
Revival" (Contract № KP-06-N 25/2, 13.12.2018 with Annex FNI-2912, 17.12.2020, National Science 
Fund of Ministry of Education and Science) an online survey was conducted first among students 
majoring in Archival and Documentary Studies at the Department of Library Management and Archival 
Studies. It is planned to do the same research in other universities in the country having bachelor's 
degree programmes in this specialty. This study is extremely important and complex and aims to study 
the following: the attitude of students to the application of modern information and communication 
technologies in the educational process in academic specialties in the field of Archival and Documentary 
Studies; their awareness of the activities of archival institutions; their opinion on the offered projects, 
training practices and internships, as well as their future professional orientation. Analyzes and 
summaries will contribute to improving the quality of education in academic specialties training 
specialists in the field of Archival and Documentary Studies. 
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The survey was carried out in the period 04-14 March 2021 among students majoring in full-time and 
part-time education programmes. In order to be able to achieve maximum correct results, the project 
team managed to survey 91.3% of students in this period. Unfortunately, by the end of March, answers 
were received from the rest of the students, but they were not reflected in the survey. In terms of 
conducting research among its students, ULSIT has built an extremely effective system of 
communication, as well as close contacts and fruitful communication with all its graduates. This is one 
of the reasons why many of our students, after starting work in memory institutions, continue to work 
together with the teachers and the management of the university after graduation. 

The survey is divided into several main modules:  

- Part 1: Demographic information 
- Part 2: Application of ICT in the educational process of the academic specialties of Archival and 

Documentary Studies 
- Part 3: Students' awareness of the archival institutions activities 
- Part 4: Projects, training practices and internships 
- Part 5: Professional orientation 

Apart from the demographic information, which is extremely important for building the profile of the 
modern Bulgarian student studying this specialty, the extent to which students' education is focused on 
getting acquainted with and working with new ICTs and whether they would like to increase the volume 
of topics studied in this educational segment is researched. It is surveyed to what extent they are 
engaged in work and practical classes on research projects and whether these projects are oriented 
towards new technologies. The next group of questions seeks the opinion of students on the extent to 
which the websites and digital collections of the Bulgarian memory institutions are able to provide access 
to the information resources stored in them. The students were also asked to what extent they see 
prospects for their realization as archivists in various institutions - state, municipal or private [4]. This 
report examines the results obtained in the fifth part of the survey.  

This part includes 7 questions related to the attitudes towards professional realization of students 
majoring in Archival and Documentary Studies after graduation. It is shown below the first question of 
the module, i.e. "After completing your training, will you focus on professional realization in the field of 
Archival and Documentary Studies?" (Table 1).  

Table 1. Desire for professional realization in the field of Archival and Documentary Studies after graduation 

 Frequency Percent Valid Percent Cumulative Percent 

Yes 39 46.4 46.4 46.4 

No 1 1.2 1.2 47.6 

I cannot say at this stage 33 39.3 39.3 86.9 

I haven't thought about it yet 11 13.1 13.1 100.0 

Total 84 100.0 100.0  

The highest part (46.4%) of the students surveyed state that they will look for a job in the specialty, as 
this percentage is higher for part-time students. Over the last decade, many jobs have been created for 
archival and documentary specialists in the private sector, and this is another reason for the strong 
interest of students. Only one student categorically states that they would not look for a job in the 
specialty, and this, on the one hand, may be due to the low payment rate in the public sector, and on 
the other hand, the reason may be related to the fact that some students are already working and do 
not find a need for change at this stage. Unfortunately, 39.3% of the respondents say that they cannot 
judge at this stage, one of the reasons for this is the fact that the survey also includes first-year students 
who have passed only one semester of their education and still have not gained a real idea of all the 
opportunities that will stand before them at the end of their education (29.8% of respondents are first-
year both full-time and part-time students). Another reason is related to the planned hours for practical 
training and visits to archival institutions, which, in my opinion, will increase the interest and desire to 
work in the sector. 13.1% of the respondents answered that they have not thought about this topic yet, 
which is an indication of the weak discussion of opportunities in the training period and at the same time 
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is extremely useful for the project team, which can develop new elements included in the training process 
to create new attitudes.  

To the second question from the module, i.e. "Have you studied the possibilities for starting work in the 
specialty?" (Table 2), the answers are as follows:  

Table 2. Exploring the possibilities for starting work in the specialty  

 Frequency Percent Valid Percent Cumulative Percent 

Yes 36 42.9 42.9 42.9 

No 48 57.1 57.1 100.0 

Total 84 100.0 100.0  

The percentage of the students who have studied the possibilities for starting work in the specialty are 
42.9%, some of them have supplemented their answers indicating certain institutions, including: 
Archives State Agency, Central Archives of the Bulgarian Academy of Sciences, National Library "St. 
St. Cyril and Methodius”, various municipalities, state and private institutions, etc. There are 57.1% of 
respondents who answer that they have not studied the possibilities, but there are specific clarifications. 
Many of the respondents also specify that they intend to do it very soon, and they did not do it, because 
they are already working in the specialty, which is again an indication of the need to strengthen the 
activity of teachers and colleagues from the Career Center of ULSIT, who can acquaint their students 
with the opportunities for work in the specialty more actively. 

The answers to the third question from the module, i.e. "Are you familiar with the opportunities for 
professional realization in the specialty in Bulgaria and abroad?" are presented below. (Table 3) 

Table 3. Are you familiar with the opportunities for professional realization 
in the specialty in Bulgaria and abroad?" 

 Frequency Percent Valid Percent Cumulative Percent 

Yes 26 31.0 31.0 31.0 

No 54 64.3 64.3 95.2 

Not completely 4 4.8 4.8 100.0 

Total 84 100.0 100.0  

There are 31.1% of the respondents who share that they have already explored various job opportunities 
in Bulgaria, and some of them abroad, and have already turned to a specific employer. Some of the 
respondents share that, on the one hand, they were helped by the guidance of the teachers, and, on 
the other hand, by the established contacts during the practical training set in their curriculum. Many 
students also share that this was due to the training under the project "Student Internships" Phases 1 
and 2. Thus, they had the opportunity to become part of the real work environment for a period of 240 
teaching hours and receive a scholarship and certificate after the internship. 

A high percentage of 64.3% of the students have not been acquainted with the opportunity to start working 
in this sector either at home or abroad, and 4.8% only partially commissioned the opportunities.  

The answers to the fourth question from the module, i.e. "Does the pay in the sector meet your 
expectations and needs?" are presented below. (Table 4) 

Table 4. Familiarity with the payment rate in the sector 

 Frequency Percent Valid Percent Cumulative Percent 

Yes 10 11.9 11.9 11.9 

No 74 88.1 88.1 100.0 

Total 84 100.0 100.0  
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The percentage proportion of this answer is dictated by the answers given to the questions above; many 
students at this stage have not sought and explored job opportunities in this sector, and therefore are 
not familiar with the payment rate. 

The answers to question 5 of the module, i.e. "Is your professional realization oriented towards the public 
or private sector?" are shown below (Table 5).  

Table 5. Attitudes towards starting a job in the public or private sector 

 Frequency Percent Valid Percent Cumulative Percent 

Public sector 55 65.5 65.5 65.5 

Private sector 16 19.0 19.0 84.5 

Not sure at this stage  13 15.5 15.5 100.0 

Total 84 100.0 100.0  

It is 65.5% of the respondents who are interested in working in the public sector because they believe 
that this is an extremely responsible and prestigious job that fully corresponds to their knowledge and 
skills. There are 19% of them who preferred the private sector because they believe that wages there 
are more competitive in the modern life and have the opportunity for faster realization and growth. 15.5% 
of the respondents at this stage have not thought in this direction and there is no specific sector for them 
to be directed to. 

The answers to the sixth question from the module, i.e. "Do you work during your training?" are given 
below (Table 6).  

Table 6. Employment during studies 

 Frequency Percent Valid Percent Cumulative Percent 

Yes 74 88.1 88.1 88.1 

No 10 11.9 11.9 100.0 

Total 84 100.0 100.0  

The percentage of students (88.1%) indicate that they work during their studies, while only 11.9% are 
not professionally engaged.  

In relation to the seventh question from the module, i.e. "Is your work related to the studied specialty?", 
an important finding, visible from results, is that the work of a significant proportion of students - 
permanent or temporary, is in the specialty in which they study (32.5%). In another group of respondents 
(28.8%) the work only partially overlaps with what is studied at the university. Many students declare 
that their work has nothing to do with the disciplines studied in the specialty of Archival and Documentary 
Studies (38.8%) [4]. 

4 CONCLUSIONS 
“The strong link between education and research conducts the process of acquiring and understanding 
knowledge and cognition in the various fields of science. On this basis, an active training methodology 
is created to assist in the implementation of knowledge and practical skills in a university information 
environment.“ [2]. 

In the context of the information society, the profession of archivist requires knowledge of new 
technologies and working in the new information environment, which is constantly changing. The 
profession requires new qualities and abilities, and therefore training should change in order to ensure 
the successful realization of the students. In our daily activity, huge information flows, and the archivist 
is the one who should make the archival information accessible to users. [5, 6]. 

The attitudes for professional realization of the students of the specialty of Archival and Documentary 
Studies are determined both by motivational (social psychological) factors for choice and training in the 
specialty by individual personality characteristics (individual - professional factors) and by parameters 
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of the learning process at the university (institutional - educational factors). The results of our study show 
that the trend for implementation in the field of archival institutions is leading. Financial satisfaction 
among the respondents is not one of the leading factors for choosing a field for professional realization. 
It has been displaced by the intrinsic motivation to work in an institution that preserves the history and 
memory of the nation. 
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Abstract 
The article is devoted to one of the most difficult problems of distance learning that teachers faced during 
the pandemic crisis, the problem of social and professional interaction with students. We have analyzed 
the traditional educational model and described the interaction algorithm "a teacher - a student, a 
teacher - a study group". We have identified the following basic principles of the traditional educational 
model: the personality of the teacher, the author's presentation of the course, the system of tasks for 
feedback and control, group work, an individual approach, assessment. Then this algorithm was 
correlated with the principles of organizing the distance educational process. This comparison allowed 
us to come to the conclusion that it is impossible to mechanically transfer the lectures and practical 
classes of the educational process to the digital space. When implementing a training course remotely, 
an "adapted translation" of most of its components is required, taking into account the peculiarities of 
the perception of an on-screen text and the violation of a number of established connections: "a student 
- a teacher", "a student - a group". The most vulnerable component of these connections was non-verbal 
communication. On the basis of our personal experience of distance work during two terms, an algorithm 
for organizing the educational process was developed, which formed the basis of the online course 
"Modern architecture and design". This course became the approbation of empirical observations and 
theoretical assumptions, giving a high result and receiving high marks from students. In the article, we 
dwelt in detail on the resources of the Moodle e-learning system, such as a lecture, a hyperlink, a task, 
a test, a glossary, an explanation, a page, etc., identifying their communication capabilities. We have 
deduced the rules for submitting online content: its volume, the presentation style, the visual support, 
an integrated control, a self-control system. As part of the course, a point-rating assessment system 
was tested, revealing its advantages over the traditional five-point scale. In addition to the greater 
objectivity of the point-rating system, it has a powerful stimulating potential, contributing to the 
maintenance of students' involvement in the educational process. Our research was carried out using 
the following methods: empirical ones (observation, an interview) - for collecting and primary processing 
of information, theoretical ones (analysis, a scientific hypothesis formation, an experiment, 
generalization). The activity approach was of great importance, which made it possible to check the 
correctness of theoretical constructions in practice (the approbation of an online course) and to receive 
feedback from students (questionnaires). Thus, we have developed the main criteria for the training 
course, which will allow distance education to preserve not only the knowledge component, but also the 
value-personal one. 

Keywords: distance learning, e-learning system Moodle (Modular Object-Oriented Dynamic Learning 
Environment), online course, e-interaction, point-rating system of assessment. 

1 INTRODUCTION 
Electronic education, including with the use of distance technologies, is becoming more widespread. 
However, there are a number of problems with the digital learning format, one of which is 
communication. The connection between the student and the teacher not only contributes to the 
successful mastering of the educational material. It performs an educational task: it helps a young 
person acquire important professional skills and life experience. The personality of the teacher is a kind 
of standard for the student: the standard of knowledge, skill, behavior, speech culture. For adults, this 
connection is not so crucial, but just as important, because it helps to correct life and value orientations, 
and not only to acquire the necessary knowledge. 

The object of the research is distance learning. The subject of the research is the problem of 
communication, considered through the prism of tools, services and educational technologies. The 
research is aimed at finding an algorithm for developing an online course, taking into account the building 
of professional and social communication within the educational process. Thus, the main scientific 
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problem of the study is the technical and technological support of communication in the formation and 
implementation of an online course. 

In modern science, issues related to the digitalization of education and, in particular, distance learning 
are actively discussed. Research touches upon a variety of aspects of this topic: ICT and improving the 
effectiveness of learning ([1], [2]), the prospects for blended learning ([3], [4]), the creation, design and 
testing of online courses ([5], [6], [7], [8], [9]). The problem of communication is considered by 
researchers in different contexts: from the point of view of motivation in distance learning ([10], [11]), as 
a socio-psychological component of the educational process ([8], [12]), from the standpoint of 
educational technologies ([13], [14], [15]), regarding the digital competence of the teacher ([16]). The 
question of communication in a distance learning format was raised relatively long ago. The first studies 
and awareness of the need to adapt the course content and teaching methods to the digital environment 
date back to the 2000s ([14], [15]). So, back in 2003 S. Segrave & D. Holt in the article “Contemporary 
Learning Environments: Designing e-Learning for Education in the Professions” expressed, in our 
opinion, a fundamentally important idea: “Designing e-learning environments for quality professional 
education is a challenge for education designers, as the continuing practice of simply moving courses 
online can be surprisingly disabling ”([17]). The need for contextual translation of the content and course 
of the lesson into a virtual format is largely associated not only with the peculiarities of the perception of 
an on-screen text, but also with the problem of building communication between the teacher and the 
learners. In his 2006 article “Distance Education Trends: Integrating New Technologies to Foster 
Student Interaction and Collaboration”, Y. Beldarrain highlighted one of the significant tasks of distance 
education: “The 21st-century learner requires educational opportunities not bound by time or place, yet 
allow interaction with the instructor and peers ”([14]). In order for this kind of educational process to be 
carried out, it is necessary to find technologies that will allow not only to broadcast information, but also 
to carry out communication among all its participants. In the modern scientific and educational system, 
such elements of the educational environment as video, often functioning as a hyperlink to an external 
resource ([18]), chat and forum, as a virtual dialogue ([19]), assessment and feedback are actively 
discussed both during the educational process, and to improve online courses and other educational 
resources ([13]). 

The scientific novelty of this study lies in the analysis of the elements of the Moodle educational platform 
and the identification of their communicative potential, which made it possible to create an online course 
that became a confirmation of our pedagogical observations and scientific assumptions. 

2 METHODOLOGY  
In the course of the empirical part of the study, we formulated the following scientific hypothesis: distance 
education is capable of transmitting not only the knowledge component, but also the value-personal one. 
If we prove this statement, it means that digital education is able to compete with the traditional one, in 
fact, being its successor. The purpose of the study was to analyze and identify the communicative potential 
of the elements of the educational platform Moodle (Modular Object-Oriented Dynamic Learning 
Environment) as the basis for creating online courses. The research objectives are to analyze the 
principles of organizing communication in the traditional educational model; identify the communication 
features of distance learning, including using online courses; conduct an experiment by creating and 
testing an online course with feedback from students who have undergone effective training on it. 

Our research was carried out using a system of methods, the choice of which is conditioned by the 
specific tasks of its different stages. The empirical method, including observation, conversation, 
questioning, turned out to be optimal for collecting and primary processing of information necessary for 
research. It was prevalent at the preparatory stage of the realization of our scientific goals. The main 
stage of the research was associated with the solution of two problems: theoretical and practical ones. 
We obtained the theoretical substantiation of our assumptions and forecasts using the following 
methods: building a scientific hypothesis, analysis and generalization. This stage and the results 
obtained during it became the theoretical foundation of the study, being continued in its experimental 
part. At this stage of the research, we applied the activity approach, having developed and tested an 
online course, focusing on the criteria we established. The final stage was based on processing the 
information received during the questioning of students about the course and the effectiveness of the 
experiment. In the conclusion, the synthesis method was used: amendments and changes were made 
to the online course. Using the method of the analytical comparison, we formulated the main criteria for 
creating online courses, taking into account systemic communication between all participants in 
educational relations: a teacher, students, a supervisory body. 
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3 RESULTS  

3.1 Communication in the traditional educational model 
Communication in the educational process unites all its participants. For higher education, these are, 
first of all, teachers and students. Nevertheless, the administration plays a significant role, exercising 
control over the educational process: attendance, academic progress, observance of the rules of public 
order, regulations of extracurricular activities. To a lesser extent, representatives of students are 
involved here - parents or legal guardians. Accordingly, we do not consider this type of participants in 
the educational process in this study. 

The traditional model provides for several types of communication links: “a teacher – a student”, “a 
teacher – a group”, “a student – a student”, “checker – teacher”, “checker – student”, “a controller – a 
group” and, finally, “a controller – a teacher – a student”. In face-to-face learning, all these connections 
are regulated in several ways: through documentation (gradebooks, notebooks, checklists, memos); 
using a conversation, a discussion, a poll, a monologue, a question-and-answer form, i.e. mostly 
verbally. However, the personality of the teacher, his/her manner of speaking, the pace of speech and 
actions, the ability to build communication, find effective methods of influencing the group, and, if 
necessary, an individual approach are also important. Thus, non-verbal communication plays an 
important role in educational communication. Communication can solve various problems, covering 
almost the entire educational process: information, control, assessment, personal development. At the 
same time, verbal and non-verbal forms of communication are in constant contact, complementing each 
other. If the symbolic form of communication is obvious - a survey sheet, a test report, a journal entry - 
then non-verbal communication requires more attention and commentary. 

When informing, for example, during a lecture, not only the information presented is important, but also 
how it is presented: logic, consistency, systematicity, illustrativeness. The personality of the lecturer is 
of great importance: intonation, targeting, artistry. The ideal model of a higher school teacher is a person 
who is professionally erudite, possessing systemic knowledge, capable of forming an author's course 
and / or demonstrating the original presentation of an academic course. But it is just as important for the 
teacher to be able to find contact with the audience, to stimulate the group to conduct a dialogue, to win 
over and form trusting relationships, which, however, do not go over to the familiar level. Moreover, the 
second block of qualities is universal in nature and is also relevant for higher education, as well as for 
other levels of education. It is these qualities of a teacher that make it possible to build communication 
even in monologue-type lessons, which manifests itself in the interest, motivation, openness of students, 
and their ability to the dialogue. 

No less important is the building of communication in practical and control classes. Simply referring to 
the survey form does not yet form communication. It should not only be initiated by one side (teacher), 
but also have a response (students). Building communication can be facilitated by interest in a subject 
or topic, in the forms of classes, in the personality of the teacher. In this case, too, we are faced with 
verbal and non-verbal forms of communication. Thus, communication in the traditional educational 
process differs in the number of participants, the form of information exchange (verbal and non-verbal), 
and the type of information itself (professional and universal). 

3.2 Features of distance learning 
With distance learning realized through an electronic information educational environment, the formal 
structure of the educational process is preserved - the number and type of participants, the training goal 
and effectiveness. However, non-verbal communication is significantly weakened. There are several 
reasons for this weakening. First, the entire information flow is screened, which implies a different 
perception of information. It is read, not lived, as in the classroom. There is a screen, space, and 
sometimes time (in asynchronous learning) between the participants of the educational process. 
Secondly, there is a disproportion between the knowledge and personality of the teacher, his 
experience, vision and presentation of educational material in the direction of knowledge. One of the 
limiting factors of the activity of both the teacher and the students is the need to record lessons in order 
not only to access this resource in the future, but also for control by the controlling party. This 
circumstance changes the scenario of the behavior of all participants in the educational process: the 
teacher informs, and does not share, and the students, for their part, listen, and do not absorb. The 
personal aspect and non-verbal communication leaves the educational process, making it exclusively 
informational. 
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The situation is aggravated if the educational process is carried out asynchronously (outside the 
obligatory schedule and online classes). Online, or synchronous learning, involves conducting classes 
in a scenario close to contact work in the classroom. All classes are held on schedule. The teacher is 
entitled to confine himself to the formation of an event in the form of a video conference on the official 
site of the university (Zoom, Google Meet or others) and then attach his/her record there. Or, instead of 
recording, place the text of the lecture and, if possible, a presentation to it. This type of the lesson is a 
simple transfer of a traditional lesson to another space. That is the lesson itself does not change either 
qualitatively or quantitatively, but all conditions are set in motion: participants are at home, students 
have the right (sometimes technically) not to turn on the video camera and microphone, the teacher 
either records the lecture, or knows that a person not from this group (a controller) can enter the web 
room, questions can be asked mainly in the chat in writing. A situation arises in which the participants 
in the educational process find themselves in different conditions: complete openness and vulnerability 
of the teacher and the student's incognito. For the latter, it is enough to turn on the gadget and connect 
to the event. Further, it is rather difficult to control his/her involvement in the process. However, there 
are not only different forms of tracking students' activity, but also methods of activating their work during 
a synchronous lesson: setting a long-range problem, anticipating the announcement of a task based on 
the lesson's material, including a discussion in the lecture in the form of a survey, etc. 

The situation is even more complicated with asynchronous learning. This format of the educational 
process presupposes greater independence on the part of students, which complicates the process of 
monitoring students' activity and building communication. In this case, awareness sessions (lectures), 
as a rule, are put in the records, i.e. pass in advance without the participation of the group. 
Communication is possible in the form of private messages, group chat (time synchronization required) 
or an open forum (no synchronization required). This format of work is convenient from the point of view 
of flexible use of time, but requires strict self-control and self-discipline from students. 

In both cases - with the synchronous or asynchronous organization of distance learning classes - 
communication is reduced almost exclusively to solving training problems: mastering knowledge, 
monitoring and evaluating them. Non-verbal contacts and the personal development component are 
practically unattainable. However, the Moodle platform provides an opportunity to activate students' 
work through the use of built-in resources and elements. In particular, you can announce the lesson 
using the explanation resources or a page: post a lesson plan, motivating illustrations. It is also useful 
to form didactic material with which the student can work independently. For this, there can be applied 
some elements such as a glossary, a lecture, an assignment, a test, a survey, as well as resources – a 
file, a folder, a hyperlink, a book, etc.  

Each of these elements and resources carries information that the teacher shares. And this is already 
communication because elements and resources aim at easing navigation, information diversity, 
creativity and, as a result, comfort in learning. A number of elements and resources involve feedback: 
an assignment, a test, a survey, a questionnaire and, of course, a forum and a chat. The purpose of the 
latter is precisely to build communication directly on the platform. One can use the private messaging 
service or give external services – an e-mail, social networks. All this demonstrates the teacher's 
openness to contacts and forms a trusting atmosphere. There are also opportunities to activate not only 
the communication “teacher – student” and “teacher – group”, but also “student – student”. To do this, 
there is a possibility of group task performance, mutual evaluation of assignments, publication of ratings, 
open discussions within the framework of the forum, which can also be assessed by the teacher. 

However, work on the platform takes a lot of time, and also requires information competence from the 
teacher, which does not always distinguish traditionally oriented mentors. Many researchers noted the 
existence of significant reasons for reducing telecommuting to meeting the minimum requirements in 
the form of publishing lecture texts and scans of books and textbooks (the alternative is active links to 
them). Thus, in the article “Broadening Educational Pathways to STEM Education Through Online 
Teaching and Learning During Covid-19: Teachers' Perspectives” researchers T. Dhurumraj, S. 
Ramaila, F. Raban, & A. Ashruf write: “The participants identified various challenges that render the 
implementation of online teaching and learning on virtual digital platforms an arduous task. These 
challenges include prohibitive data costs, amount of time taken to create presentations, lack of 
professional support needed to navigate the virtual digital platforms, and technical difficulties 
experienced with the utilization of ICT tools”([16, p. 1062]). 
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3.3 Communication capabilities of the online course 

3.3.1 Pedagogical scenario 
An optimal solution to the communication problem is, in our opinion, the creation of online courses that 
can successfully combine the principle of asynchrony and synchrony of individual components within 
the educational process. An online course is an element of distance learning and is characterized by 
autonomy, asynchrony, well thought out and well-built communication, the ability to painlessly integrate 
into the educational program and educational process. 

One of the conditions for a successful and effective online course is the creation of a pedagogical 
scenario, which is based on a sequence of actions: mastering information (text, illustrative and video 
formats), information revision (self-control, graded tasks), expanding information (glossaries, active 
links, a list of sources) , practical application of information (checked and graded tasks), assessment 
(point-rating system). The sequence is provided by the gradual access to the elements of the course in 
accordance with the algorithm preprogrammed in it (for example, access to the next topic opens only 
after the successful completion of the previous one). 

An equally important requirement is the balance of time for mastering a course as a whole and its 
separate parts. It can be regulated by a well-thought-out structure, an even distribution of educational 
material, the number and volume of tasks. Training and testing elements can be embedded directly into 
the lecture. Tasks can also be of different types: with the automated verification or checked by the 
teacher, aimed at memorizing specific information (dates, names, events) or intended for independent 
finding information on external resources (infographics, analogies, associative series, essays). The first 
type of assignments does not require contact with the teacher, which removes the problem of additional 
time. On the other hand, there is always a chance that a student will have a question, in connection with 
which the creation of an online course is connected with solving another problem - a communicative one. 

3.3.2 Moodle Communication Services 
In the structure of an online course and, first of all, the tools and services of the platform on which it is 
created (in our case, Moodle), there are built-in opportunities for communication: notification, message, 
the “Users on the site” block. They are aimed at achieving the effect of social presence. The block “Users 
on the site” shows everyone who is on the platform at this time, respectively, this person can be 
addressed with a personal message that only he can see. Notification is a form of communication that 
allows you to make visible or hide activities on the platform: doing tasks, applying with a personal 
message, news in the chat, etc. 

However, this does not exhaust the communication capabilities of the platform and, accordingly, the 
online course. Almost any resource or element has explicit or implicit communication. Let's analyze the 
most popular ones. 

3.3.3 Lecture 
The informational volume of the text format in an online course, as a rule, is represented by a detailed 
compendium of a small size. Additional information can be attached as linked media. It can be a 
presentation or a video. If there are more than one of such files, and they differ in format, then it is more 
logical to take this information outside the framework of the lecture, using the resources of a page, a 
file, a folder, a book or a hyperlink. 

Communication in this case is achieved in several ways: through a commentary serving as assistants 
when working with a lecture; by means of built-in questions (by analogy with the generalizing or 
transitional question of the teacher to the group in the classroom); by evaluating the study of the lecture 
(the time spent and the success of the answers to the built-in questions are taken into account). In 
addition, the student can always write to the teacher using the message already known to us. 

3.3.4 Assignment 
The assignment is one of the elements of the online course. It solves different problems: generalization, 
practical application of the information obtained at the lecture (regarding the student), control, correction 
and assessment (regarding the teacher). The structure of the assignment on the platform is such that it 
provides for different ways for communication: placement by a student and a teacher of files and texts; 
an opportunity for a teacher and a student to leave their comments; different response scenarios - 
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individual or group; the presence of built-in notifications about sending or receiving a response to the 
task; assignment progress bar. 

This element is very effective, however, it is equally labor intensive for both a student and a teacher. 
Due to time constraints, an online course cannot contain many assignments of this kind, or an 
assignment contains a clear algorithm for its fulfillment and verification: for example, a certain number 
of slides in a presentation, strict requirements for the structure, instructions for filling and assessment 
criteria. 

3.3.5 Test 
The test is also a part of an online course. There are two options for checking it: automatic and manual. 
When choosing the types of questions when forming a test, it is necessary to take into account the time 
it will take to process this information, which also affects the success of an online course. 

If we want to improve the effectiveness of a test assignment, then the feedback from the teacher is 
important. It can be implemented through the built-in tool – comment to the question. Here the teacher 
can point out the essence of the error and how it could have been avoided, or refer to a specific part of 
the course that contains the required information. However, this path is laborious and requires a 
presence on the platform. 

3.3.6 Forum, chat 
There are two more elements of an online course, which mainly solve the problem of communication. 
The fundamental difference between them is how they interact with the category of time. Chat is relevant 
for real-time communication, i.e. synchronously. Otherwise, the principle of chat - direct communication, 
prompt receipt of information - will not work. The forum assumes asynchronous operation. Its task is to 
establish communication between all participants in the educational process. The forum can be 
managed or free. It can be used for current news, for discussing organizational and other issues, for 
finding a collective solution, and even as a form of poll with the possibility of mutual evaluation. This 
element is most active in terms of social presence. 

Thus, we have proved that communication when studying in an online course is possible, but requires 
from the teacher and students not only a good command of the elements and resources of the platform, 
but also a lot of time and labor. The transition to e-education, in our opinion, will be accompanied by the 
revision of the teacher's roles and will most likely be associated with their differentiation: a teacher – a 
developer, a teacher – a methodologist, a teacher – a tutor. 

3.4 Creating and testing an online course 
On the basis of the empirical research, we have developed an online course “Contemporary Architecture 
and Design”. Having no connection with a specific educational program, it is aimed at students of all 
areas of study as a component of the “Free Module”. Its purpose is to broaden students’ awareness 
beside the curriculum being mastered. Accordingly, the course has no entrance requirements for 
students’ competence and is available to everyone interested in the proposed topic. 

The course has a modular structure: four training modules, introductory and reference ones. The 
introductory module contains information about the author, course concepts, structure, goals, 
assessment, navigation features. Training modules are built according to the training schedule (training, 
assessment) and the logic of the presentation (topics, sections). Accordingly, modules 1, 2, 3 
correspond to the sections of the online training course; the final module 4 is a platform for examination. 
The reference module contains additional information on the course in the form of a list of sources and 
external resources. 

The training modules are structured in a stereotyped manner: each includes three topics and a final test 
multicomponent work. The structural element of the modules is the topic, which is divided into two 
blocks: "study" and "execute". The first block provides text and visual information. It is comparable to a 
lecture in a traditional teaching model. However, here it is not a one-act phenomenon, but a 
multicomponent one: a lecture compendium, a presentation, videos. The “To Be Done” block includes 
tasks for self-study - a glossary, personalia, an illustrative minimum, guidelines; as well as a practical 
task, part of which (a check-up test) performs the function of self-control and is not assessed, while the 
other part (the test “Main Results”) is checked and evaluated automatically, also performing the function 
of generalizing the material passed through. Each module ends with a control lesson, which includes 
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three forms of work: a test based on check-up tests for topics; a test quiz based on illustrative minimums; 
a creative assignment checked and annotated by the teacher. 

The final module (the examination) consists of two tasks: the final test based on independent questions 
and a creative task that thematically unites all the material passed and the skills gained in the course of 
the tested practical tasks of the training modules. Additionally, students who successfully completed the 
course were asked to take a survey about the effectiveness of this online course and give their 
assessment to some positions. 

This course was tested in a group of 121 students enrolled in various undergraduate and graduate 
programs. 29 people fully mastered the course program and passed the examination successfully. The 
rest ones left the course at various stages of its mastering. The reasons for leaving were the tight time 
frame for passing (two months instead of four according to the original plan), the shift in the time interval 
for approbation of the course for the pre-session and sessional period, personal reasons. 

3.5 Evaluation and criteria for an effective online course 

3.5.1 Analysis of student survey 
In the survey on the effectiveness of the tested online course “Modern Architecture and Design” there 
took part 23 people from among those who completed the entire course and successfully done all its 
tasks, having passed the examination. The group of the respondents was asked 9 multiple choice 
questions and 2 open-ended questions. The survey touched upon various aspects of learning in this 
online course: navigation, allotted time, the correspondence of the course elements to the general topic, 
communication with the teacher. 

The lowest average score was received by the question concerning the correspondence of the course 
volume to the amount of time allocated for its mastering. The average score was 2.52 out of 3.0. 
However, this situation has an objective explanation associated with the unsuccessful planning of the 
approbation of the course by the administration: a decrease in the time range from four to two months 
and its shift to the pre-examination and examination period. Accordingly, this led to a twofold increase 
in the intensity of the classes, both taking into account the preparation for the exams and the increased 
workload in the online course. 

There is certain variability in the answers to questions about the correspondence of different 
components of the course to its content: tests, practical tasks. However, these fluctuations are single, 
which is expressed in the next average value - 2.8 out of 3.0. If we compare the assessment with the 
specific comments of the respondents' data, then the reasons lie in the unpreparedness of some 
students for control in the form of tests, their quick passage. So, one of the respondents left the following 
comment: “When doing tests, there is not enough time to pass them”. At the same time, this very student 
left a positive review of the course as a whole: “It was interesting to plunge into the history of architectural 
design”. If we consider that the student is studying at the Faculty of Design and is engaged in practice-
oriented activities, then it is quite possible that the problem is connected precisely with the lack of a 
stable skill of working with voluminous text information. 

There was a slight decrease in the course rating for the position “navigation”. The average score was 
2.82. However, in the comments, we did not find information about what specifically did not suit in the 
navigation of the course. This can be interpreted, among other things, by the insufficient computer 
literacy of some students, many of whom have never been trained in online courses. 

Questions about the teacher's activity on the platform, in particular, the promptness of checking practical 
assignments, consultative assistance, thoroughness of comments, did not cause any disagreement. 
These questions received the maximum score unanimously. 

The open-ended questions were formulated quite freely and pursued one goal: to see through the eyes 
of students the strengths and weaknesses of the course. This would allow us to identify those gaps that 
require our attention and, possibly, to make adjustments. However, the students' critical eye did not 
reveal any problems that could be described as failures. The comments contained information about the 
number of questions in the test, the time to complete them, scenarios with a delay in access to repeat 
the test. The need to change a number of scenario conditions regarding tests was expressed by 30% of 
the respondents. 

It was also important to comment on the unevenness of topics in terms of the amount of information 
and, accordingly, the regulation of the distribution of time for their mastering. There were remarks about 
the increase in the time to complete the course in general, which is quite reasonable. However, these 
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problems concern only 8% of the respondents, although we consider them objective and requiring 
elimination. 

Also, 17% of the respondents expressed a desire to increase the number of practical marked tasks and 
/ or make tasks more diverse. At the same time, there were called some forms of work that require an 
increase in time, and sometimes a change in format: an excursion, a group assignment, an essay, etc. 

To the strengths of the course, students attributed such properties as the subject matter, informational 
value, the variety of resources and elements involved, the structure of the course as a whole and its 
individual components, the presence of a teacher in the frame (video), the style of the presentation of 
the material, prompt and high-quality support. Even despite problems with the server (hang-ups, lack of 
access), low Internet speed (2 respondents) and the layering of the course on the session (1 
respondent), there was no negative review. In contrast, students' comments were either constructive or 
even enthusiastic. 

The analysis of the student reviews made it possible to identify the most common comment about the 
importance of the teacher's personality, his/her indirect presence in all types of tasks and resources 
without exception, be it a lecture, its video version, assignments, their checks and comments. And 
although the students were not given the task of assessing the professionalism of the teacher, 
nevertheless, there are a lot of statements on this topic: “The teacher is very competent in his/her field 
<...> the teacher gives quite complete information on each topic, tells exciting stories about certain 
pages of history < …> Memorable facts and vivid descriptions from videos”. But most importantly, the 
theoretical course contributed to the formation of important life skills: the recognition of significant 
historical objects of architecture and design, a critical attitude to the architectural environment, the desire 
for self-development, self-improvement: “Before it (the online course) it was difficult for me to imagine 
that there are mixed so many different styles around us. To some extent, now I can distinguish them 
<...> I began to pay attention to the architecture of the city <...> The analysis of the interior was 
significant, thanks to it you begin to pay attention to details in the interior, to the furniture <...> Many 
pieces of furniture have ceased to be attributes, as well as architectural objects just buildings with 
beautiful facades”. 

3.5.2 Criteria for an effective online course 
The analysis of the experience of distance work accumulated in pedagogy, as well as our own practice 
of online teaching, taking into account the conducted experiment, allowed us to determine a number of 
conditions under which the online course becomes competitive in comparison with the traditional 
educational model. At the same time, the main category of comparison is communication, as a means 
of transmitting knowledge and life experience. 

There are three fundamental problems that need to be solved when creating an online course: 
educational content, intuitive navigation and pedagogical support. If any of these components is not 
thought out, the online course is doomed. It will not be understandable, convenient, interesting and, 
therefore, will not fulfill its communicative and educational role. It is these three components that 
determine the approaches to working on the course, and they also form different pedagogical roles: a 
developer, a methodologist, a tutor. 

When working on the content, it is important not only to make it informative, but also diverse and adapted 
for the screen perception. This determines the requirements for text elements: conciseness, the 
prevalence of the pared-down statement with a clear, clearly perceived structure. Regardless of the 
topic, it is required to supplement the text information with illustrative material. These can be images, 
tables, graphs, diagrams, infographics. Video visualization is of great importance for better 
understanding and assimilation of educational material. Moreover, the videos do not dub the text. These 
are small videos (up to 15 minutes), which are devoted to individual problems and issues of the topic. 
Their importance is determined by the simulation of the personal contact with the teacher, creating the 
effect of social presence. 

The second part of the content is didactics, which includes a self-control system and an integrated 
control system. The tasks of the first type are aimed at mastering the material, while solving an 
educational task (self-discipline skills). The role of the “teacher – student” communication is reduced to 
observation using the service of student activity on the platform. The tasks of the second type are always 
checked, because they solve another problem - the problem of control. Nevertheless, they can be 
different in complexity and in formative skills: tasks for the repetition of the material, for analysis and 
summarization, and for practical application in a new situation. Thus, the didactic part of the content is 
integrated, combining the acquired knowledge, as well as forming certain skills. 
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Grading is not part of the content, but refers to its settings. We have tested a point-rating system with 
clearly defined evaluation criteria. Each form of work is evaluated in points depending on the role in the 
educational process - from 3 to 20 (3 points - a test on the topic, 5 points - the tested task in modules, 
20 points - final tasks). In addition to transparency and objectivity, the point-rating system has a powerful 
stimulating potential, contributing to the maintenance of student involvement in the educational process. 

Navigating an online course touches on design issues. Orientation in the structure of the course should 
be intuitive and not require excessive explanations. However, not every platform can achieve this. On 
the Moodle platform, the online course looks a bit cumbersome. Nevertheless, the main navigation 
elements are present here: menus, navigation buttons, calendar, course elements, users on the site. 
This allows you to quickly find the desired item or contact a person. Additionally, we used the resource 
“Explanation” for local management (announcement, operational information within a specific part of the 
course). 

Pedagogical support is no less important for the effectiveness of the course. It cannot be carried out by 
a random person, since the assistance provided is not technical, but conceptual. A tutor is someone 
who owns the content of the course, its architecture (settings) and the algorithm for completing 
assignments and carrying out their checks. Ideally, this is an author-developer, or a person with a 
specialized education who was trained in this course. Practically all the requirements applicable to the 
tutor are the same as to the teacher – the author of the course: knowledge of information, communication 
skills, efficiency. Another requirement that fundamentally distinguishes training in an online course is 
the focus not on assessment, but on the quality performance of tasks, on the final result. This forms not 
only professional and life skills in students, but also gives satisfaction from the activity, the desire to do 
more and better. It is this goal that is achievable with a well-built communication between the student 
and the content, between the student and the teacher. 

4 CONCLUSIONS  
In our research, we analyzed the traditional educational model, having identified its communication 
basis. Communication in the classroom learning format is formed on the basis of the teacher's personal 
qualities and activity (the author's presentation of the course, a developed system of tasks for control, 
feedback, motivation, control system), as well as through an individual approach and, at the same time, 
the ability to work in a group. 

The analysis of the distance educational model showed a shift in the emphasis from the teacher's 
personality to the course being studied, which is manifested in the deactivation of non-verbal 
communication. Nevertheless, studying the possibilities of the educational platform and the structure of 
the online course allowed us to establish that communication is possible using any resource or element 
of the platform. An important role is played by the adaptation of educational material to the electronic 
(screen) format. 

The experimental part of the study allowed us to be convinced of the possibility of successful e-learning 
with a high degree of efficiency. Based on a survey of students, adjustments were made to the 
experimental online course and criteria were developed for creating online training systems in terms of 
content, navigation, and support. We have shown that the weakening of verbal communication in an 
online course leads to an increase in the role of a tutor. Thus, the humanistic nature of the educational 
process is preserved. 

Thus, we theoretically substantiated and practically proved the validity of our scientific assumption that 
distance education is capable of transmitting not only the knowledge component, but also the value-
personal one. 
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Abstract 
Covid-19 is one of the most important pandemic disease of the last decades, with a significant impact 
on health status, lifestyle, and habits. To prevent SARS-CoV-2 infection, we experimented various 
constraints, both in private and professional aspects of our life. The necessity of frequent hand-
disinfection, face mask wearing, or social distancing were recommended and, in some cases, 
compulsory. 

All of these did not bypass the teaching process which, until recently, was supposed to be a community 
based on onsite interactions between students and their teachers. Undoubtedly, these restrictive 
measures were the best way of acting in the context of pandemic prevention actions, and functioned as 
an accepted compromise over a limited period of time. 

Some areas of higher education better suited to online education, while others experimented some 
weaknesses, not so much technologically, but rather how the students managed to understand the 
information and to gain practical competences in the lack of his/her involvement in laboratory activities. 
The Veterinary education is important in the context of all Medical Sciences and implies various practical 
activities in specific subjects of Preclinical and Clinical fields, or those of Laboratory and Public Health. 
By touching various anatomical pieces, participating in diverse medical experiments or in surgical 
interventions, the student acquires practical skills further useful in the chosen profession. In agreement 
with the EU Directives, veterinary educational establishments are responsible for developing the "day 
one competence" of the students until graduation. A consistent part of the "day one competence" for a 
veterinarian refers to the practical skills and involves having the ability to transfer what has been learnt 
to a variety of contexts as practitioner. 

Therefore, a full online profile of Veterinary higher education it's not just undesirable but also not suitable 
and recommended for the needs of tomorrow's veterinary practitioners. 

The aim of this study is to debate the fitness of restrictive measures during the pandemic Covid-19 on 
Veterinary higher education system. 

Keywords: veterinary education, practical applications, competences. 

1 INTRODUCTION  
The events related to the pandemic COVID-19 have followed one another and evolved in a way that is 
less desirable. The impact was not only of medical type, through mortalities and morbidities, but also of 
economic and social one. Undoubtedly, the SARS-CoV-2 virus is important due to its potential to affect 
vulnerable categories of individuals and because of different responses to the infection, mainly 
depending on the genetics of the host [1]. In most countries of the world, the effects of infection with the 
SARS-CoV-2 virus have led to the introduction of special measures of its spreading prevention [2]. One 
of the most important was the limiting of the contact between people, by establishing various degrees 
of quarantine depending on the number of cases of disease diagnosed in each territorial unit. 

The organizational profile of many private companies in various sectors of activity has been influenced 
by the restrictive measures imposed by the authorities, especially when the movement of people and 
meetings between them were restricted [3]. Obviously, and without too advanced financial analysis, the 
financial profit rate on different sectors of activity was differently influenced. Where possible, the work 
of employees of various companies took place from home, and professional meetings, discussions and 
debates, went online. The degree of adaptation was different from person to person, changing the daily 
routine of socialization and the lack of direct contact between people influencing the emotional status in 
different ways. Such events have been studied even in the case of scientists by [4]. 

The higher education sector has not been exempted from the restrictive measures of limiting the spread 
of the SARS-CoV-2 virus. The contact between students, and between them and their teachers were 
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limited, all teaching activities going online, at least in the first part of the pandemic period from the 
beginning of 2020. Although this measure of social isolation was exceptional and accepted in the given 
situation, the online system of education adapted differently, depending on the field and the 
specialization approached. 

The purpose of this paper is to debate, on the basis of personal considerations associated with the study 
of the literature, how online education fits and is recommended to the veterinary medical sector. 

2 METHODOLOGY 
This study is based on personal considerations for the subject matter, associated with the study of 
references with scientific significance. 

3 RESULTS 

3.1 Veterinary medical education - elements of stability through traditionalism 
Veterinary medical education has a different tradition depending on each country in part. In Romania, 
for example, the higher schools of veterinary medicine got separated from the schools of general 
medicine and, later, from those of agricultural sciences, as educational entities with distinct personality 
in the context of other university branches. As in the case of the higher education sector focused on 
human medicine, there are two essential components in the case of veterinary medicine: one of scientific 
knowledge and the other, of clinical experience. Veterinary medical education belongs to an integrated 
education system, in which fundamental and clinical sciences are taught and learned as a unitary whole. 
In such a system, scientific knowledge and clinical experience are combined so that at the end of their 
studies, students will be able to obtain "day one competencies" for a better medical / veterinary practice [5, 6]. 

The students' beginnings in veterinary medicine studying are related to the knowledge of the preclinical 
- fundamental subjects, which are considered the understanding support of the following clinical ones. 
Topics such as anatomy, biochemistry, physiology, genetics, molecular biology and microbiology, 
provide an informational basement in further knowledge, without which the understanding of clinical 
topics, the pathogenic mechanisms of various diseases in biochemical, molecular or genetic terms, 
would be almost impossible. Moreover, through the practical activities carried out in the first two years 
of preclinical subjects studying, the student acquires a series of practical skills for microscopic 
investigation of different types of smears (with sections of organs, microorganisms or chromosomes 
displayed), skills related to the stages of work in the preparation of such smears in the laboratory, 
biochemical techniques for the analysis of blood or urine constituents, haematological profile of different 
animal species, about the functionality of different organs and systems, anatomical knowledge of bones, 
muscles, joints, nerves, blood vessels and organs in different species of animals, both by viewing the 
anatomical pieces already dissected, and especially, by own discovery by dissection in the laboratory 
of different anatomical regions [7]. Therefore, the theoretical aspects of all these subjects are deepened 
and demonstrated through practical and laboratory applications, with the involvement of both the student 
and the guiding teacher [8]. 

The subsequent years of study are focused, both on clinical subjects and those related to the public 
health, a sector in the area of activity of the veterinary medical profession by controlling the quality and 
safety of food of animal origin. Knowledge of diseases at a theoretical level is insufficient and often leads 
to confusion between them in the absence of their observation in clinical practice, with confirmations 
from various paraclinical investigations. Veterinary Medicine is a vast field, with many species of animals 
studied, with differences in the animal series even on the pathology of each system, and different 
therapeutic reactivity, most often even between phylogenetically closely related species. It would be 
impossible to know all of them in the absence of practical approaches, in the absence of the student's 
interaction with different clinical cases that would offer him various competencies on different 
pathologies and species [9]. Each clinical case is registered in the clinical registers of the veterinary 
faculties and the participation and degree of students involvement can be objectively evaluated by the 
competent institutions, taking into account the diversity of investigated pathologies, the number of 
students per work team, the number of hours allocated to clinical activities, the number of autopsies 
performed by each student, as well as the ratio of the number of teachers to the number of students 
enrolled in the form of education discussed. All of these are, in essence, the criteria and accreditation 
requirements that ESEVT (European System of Evaluation of Veterinary Training) takes into account. 
In veterinary education, according to the quality indicators approved by the ESEVT in 2019 [10], the 
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practical training of students through activities directly performed is based on the allocation of a 
considerable number of hours of practical works, non-clinical or clinical, supervised by a teacher. Non-
clinical practical activity includes laboratory experiments, microscopic examination of histological and 
cyto- or histopathological smears, working with documents (clinical case studies, management of animal 
health monitoring programs, risk assessment, computer-assisted exercises), working with healthy 
animals (physiological examination, ante-mortem inspection), work on cadavers, carcasses and organs 
(dissection, post-mortem inspection, safety and quality of food of animal origin).  

Therefore, veterinary medical education traditionally supposes the involvement of the student in practical 
activities. In this way, the information received during the courses is deepened and acquires applicability 
for future training as practicing veterinarians in different fields, such as clinics, inspection and quality 
control of food of animal origin, laboratory diagnosis, etc. 

3.2 Online veterinary medical education - between necessity and fitness 
COVID-19 is one of the most important pandemics in recent decades, which has led to many social 
constraints. These have had a profound impact on the habits and lifestyles of many of our fellow human 
beings. Various activities, usually carried out through interaction between people, have become 
restrictive on this occasion. The purpose of this approach was accepted in the view of the potential for 
the rapid spreading of the SARS-Cov-2 virus, as a compromise over a period of time. 

As in the case of many other fields of activity, the didactic one in the veterinary medicine field, suffered 
the same influences. At the beginning of the pandemic period in Romania, namely mid-March 2020, all 
teaching activities got online. Both the courses and the seminars or practical works took place through 
web platforms hosting such activities. Although initially deficient due to the lack, in many cases, of 
specific infrastructure, knowledge of operating on designated platforms, or the lack of teaching materials 
in electronic format, gradually, both students and teachers have adapted to the new system of 
interaction. However, from personal observations, such an educational system was useful only as a 
compromise option for a given period and a given pandemic situation. Also as a personal point of view, 
certain collateral aspects can negatively influence the acceptance and return to such an educational 
system in the veterinary medical field, at least not for all types of teaching activities, as happened in the 
acute phase of the pandemic. Of these aspects, the most eloquent refers to the student's ability to 
understand information without experimenting it through practical laboratory applications. For many 
subjects it is more than necessary not only the face-to-face interaction of the teacher with the student, 
but especially the involvement of the student directly in various practical laboratory activities: dissection, 
surgical operations, laboratory diagnostic activities, etc. In the same regard can be included the 
involvement of the student in the case management, including discussions with the client [11]. In the 
absence of the practical component, the information received becomes abstract, misunderstood, 
worthless and has no potential to be applied in practice. 

Then, the lack of face-to-face interaction between teacher and student created an emotional deficit on 
both sides, contributing to the distancing of the relationship between them. Often, the student's 
encouraging in learning is given by the joy of interacting with the teacher who he or she considers as a 
model. The student is attentive not only to the information received, but especially to everything that 
represents the teacher from a human point of view: language, gestures, facial expressions, how to dress, 
how to wear shoes, how to wear such items of clothing. Similarly, the teacher feels the joy of seeing his 
students again in class and practical works, is emotionally charged with the energy inspired by them 
and always adapts his teaching of information to the group of individuals with whom he interacts in real 
time. When his students are monotonous, the teacher must intervene to get them out of this state and 
motivate them to get involved in the learning process and, when the students are enthusiastic, the 
teacher must react in accordance with their feelings, and provide them with information in the most 
attractive way possible to keep their attention constant and to prevent its distraction and redirection to 
other sectors of activity. 

No less important is the negative psychological impact that the transition to such an online education 
system has had, many of the specializations of higher education, and not only, not being infrastructurally 
prepared for such a thing. Not infrequently, teachers used their personal devices in teaching activities, 
often hobby and not of professional their type. Thus, the quality of sound and image, not to mention the 
quality or even the lack of internet connection for many situations in different geographical areas, have 
significantly limited the teaching process under all of its components. 

Of particular importance is the evaluation process, as a basic component of the education system. In 
addition to the shortcomings already mentioned and which could lead to incomplete fulfillment of tasks 
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for the development of specific skills, the online evaluation process could be considered undesirable to 
continue in other generations, through the potential to reverse the value system among students. In this 
way, from personal observations, online assessment in the veterinary medical higher education system 
could lead to an overestimation of students with higher abstraction skills and to an underestimation of 
those with native practical skills, which are impossible to be valued in conditions of online education. 

Undoubtedly, the online education system should not be completely disregarded. Although it is not a 
practice to be permanently accepted in the veterinary medical field, it can be questioned how much of 
the university curriculum in this field supports online study activities and how much does not. Worldwide, 
in different veterinary schools there are postgraduate training courses with a clear educational focus on 
concrete topics that can be carried out online. These arose from the need for strict training of 
veterinarians in ever-changing fields due to the digitization of diagnostic methods, especially in imaging 
and laboratory medicine. Learning in these medical fields uses the diagnostic algorithm and the images 
(radiographic, ultrasonographic, tomographic, magnetic resonance, microscopic). Existing databases in 
veterinary clinics in the form of electronic archives, doubled by the existence of software necessary for 
the design of diagnostic schemes or virtual microscopy, could be an ideal support for online teaching-
learning-assessment for strictly specialized courses (postgraduates). In contrast, the training of 
veterinarians (graduates) is not conceivable without practical activities - from simple participation in 
dissection or functional exploration to the direct student-clinical case relationship (only in this way it is 
possible to meet the ECCVT requirements). 

4 CONCLUSIONS 
The online education in veterinary medicine is a compromise solution in cases of major pandemic and 
accepted in special situations of distance postgraduate training. In the case of undergraduate education, 
the main shortcomings of online education are related to how students understand the information 
provided by the teacher and how they gain practical skills, in the absence of practical laboratory 
applications. Therefore, a full online profile of Veterinary higher education it's not just undesirable but 
also not suitable and recommended for the needs of tomorrow's veterinary practitioners. 
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Abstract 
In this article, the results of the Learning Schools Project, an Erasmus+ innovation Project developed 
by educational institutions in Bulgaria, Italy, Turkey and Spain, will be presented. 

The study addresses a problem common in many European countries: the loss of knowledge and 
experience when teachers retire, or move to different institutions or countries. This loss occurs because 
many educational institutions do not possess the mechanisms or systems necessary for the retention 
and sharing of knowledge. 

The aim of this study is to analyse, reflecting on Senge’s systems’ perspective, how change, innovation 
and leadership is promoted within schools and thus to identify ways to enhance individual, team and 
organizational learning. The analysis, reflecting the diversity of the cultural, economic and educational 
contexts of the participants, will provide us with an overview of the characteristics of schools in each 
country, their best practices and existing levels of knowledge management. 

A qualitative methodology consisting of semi-structured personal interviews with experts in the field of 
education will be used for data collection as well as case studies of educational centres distinguished 
by their good practice in the fields of innovation, leadership and change management. Findings will lead 
to the development of an integrated model for schools, and an evaluation instrument to measure and 
compare achievements and current best practices. We hope that these instruments will benefit all those 
involved, from researchers and teachers to politicians aiming to reform education systems. 

Keywords: transformational leadership, systems perspective, educational change, knowledge 
management, innovation, best practices, evaluation instrument. 

1 INTRODUCTION  
As Shomburg [1] states, in the introduction of his publication The Principal as a System Thinker, “being 
able to see the forest and the trees as parts of a system gives the busy principal a healthy perspective 
in making daily decisions” (p. i.).  This idea is very much related to what Peter M. Senge states about 
Learning Organizations and about how his principles for organizational systems, or the systems 
perspective, can be applied to schools. Systems’ perspective is based on learning communities. It is a 
vision of organizational change that considers the organization as a whole and takes into account each 
of the members of the organization. This is achieved by sharing leadership responsibility in order to 
transform the organizational culture.  

According to Bolívar [2], in an international context and as part of a school renewal movement, the focus 
on school leadership, its development and its impact on improvement should focus principally on 
pedagogical improvement. There are new demands in the role of school principals. Research shows 
that students learn best if their teachers are empowered and feel part of their school’s educational 
project. The best way to promote change and to innovate is through a school culture in which a learning 
community is established, and teachers’ professional development is key to promoting this community 
[3]. In Spain until very recently this professional development has been carried out by external sources 
with teachers having a passive role, rather than schools providing in-house ongoing training using their 
own resources. The most effective practices in teachers’ professional development which have had an 
impact on students’ learning have been identified by Bolívar [2] as the following: School principals have 
high expectations of their faculty and their students; maintain a constant focus on the quality of teaching 
and learning; organize school management so that it ensures an orderly learning context and empowers 
and shares responsibility; provide leadership training and a working culture that strives for excellence 
and a high degree of trust when needed. 
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1.1 Leadership & Change in Education  
According to Sierra-Huedo [4], the connection of leadership and systems’ perspective comes from 
Fullan [5] who studied how change may take place in educational organization and asks, “How do 
systems learn?” (p. 109).  How does a learning organization learn?  Fullan [5] says that it is better to 
rely on key individuals explaining that leadership can be found at any level of an institution or system 
and suggests the following “secrets” or guidelines to further illustrate his theory.  His first and most 
important secret for promoting change is to make institutional members feel valued.  Secret two is to 
promote peer interaction, generating knowledge and commitment.  Secret three is to build members’ 
individual and collective capacity.  Secret four is to promote everyday learning.  Secret five is to value 
transparency in rules and feedback and secret six is a compilation of the previous secrets: love 
employees and create an organizational learning system.  Fullan [5] affirms that a problem that any 
system faces is “how to achieve a degree of cohesion and focus in an otherwise fragmented 
environment” (p. 41).  Educational organizations have a very individualistic culture. Promoting 
leadership at all levels of an institution promotes teambuilding and encourages faculty and staff 
members to work towards a common vision and purpose.  

Arguably the most accurate definition of leadership is by Northouse [6] “a process whereby an individual 
influences a group of individuals to achieve a common goal” (p3). Fullan [7] affirms that leadership is a 
way to help people to solve problems that are not completely understood (p.4). Leadership theories 
were originally developed in a business context, although various authors have also worked on 
leadership theories in the educational context. Transformational leadership seems to be the theory that 
is most suited to promoting change in schools’ organizational culture.  

1.2 Transformational Leadership   
As Sierra-Huedo [4] explains, transformational leadership aims to transform individuals by exercising an 
exceptional influence on them, so that they behave and perform beyond what is expected of them. As 
long ago as 1978, Burns [8] defined transformational leadership as “when one or more persons engage 
with others in such a way that leaders and followers raise one another to higher levels of motivation and 
morality” (p. 20). Weese [9] describes transformational leadership as including the “four I’s”: intellectual 
stimulation, individual consideration, inspirational leadership and idealized influence.  This leadership 
theory is concerned with improving the performance of followers as well as helping them to develop as 
fully as possible [6]. Transformational leadership also raises leadership up a level by inspiring followers 
to commit to a common cause and/or vision as well as to common goals for an organization or a 
department/unit.  Transformative leadership is charismatic, and it focuses more on the process than on 
the task, motivates collaborative work more than competition, and encourages participation in problem 
solving [4]. 

Transformative leaders push their followers to solve problems in an innovative way; they develop their 
followers’ leadership capacities and skills by giving them both challenge and support [10, 11]. What are 
the main characteristics of transformational leaders? These leaders are those who can inspire and 
influence their followers, helping them go further in their levels of commitment and contribution. 
They can motivate followers and help them envision the future of the organization [8].  They promote 
the common good and make it important for all instead of just their personal interests [9]. Followers are 
concerned with what is good for the group, the organization, and society.  For this reason, vision and 
charisma are the main concepts in this theory and the main strategies of transformative leadership 
include long-term goals, ethics, high standards, values, emotions and high levels of stimulation [4].  

The common cause embraced by all members in an educational institution is teaching and learning, and 
ultimately the social change that is produced benefits the whole society. Covey [12] (cited in [4]) analyses 
the difference between leaders and managers. He affirms that leaders do the right thing while managers 
do things right.  Leaders have a vision, a global picture of the outcomes that the organization should 
reach [12, 13, 14]. The manager maintains, the leader develops and innovates [15, 16].  The manager 
mostly focuses on systems and structure, while the leader focuses on people [8, 9]; he/she inspires trust 
and does not rely on control [14]; the leader has a long-range perspective [16]; the manager has his/her 
eye on the bottom line while the leader has his/her eye on the horizon [14].   

Innovation and creativity should be part of any educational environment [4].  Transformational leaders 
encourage followers to look at problems in a more creative way, viewing them as challenges or 
opportunities. Transformational leaders create an exciting environment where creativity and collective 
learning is empowered. 
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Sierra-Huedo [4] affirms that if transformational leadership is about participatory decision-making, self-
awareness, reflection and empowering followers [8, 12]; as Treslan [17] (cited in [4]) “who could be in a 
more opportune position than teachers to confirm that leadership is a reciprocal learning process?”. These 
aspects of transformational leadership encourage constructive change not only at an organizational level 
but also in society. This type of leadership moves away from the traditional conceptualization of leadership, 
where only people in top positions are seen as leaders [18].  This view includes all members of a 
learning organization and concentrates on looking at teachers as they are in direct contact with 
students.  Therefore, they are promoting change through education.  According to Treslan [17] “teachers 
currently practice cutting edge transformational leadership in their student-teacher interactions and confirm 
that such evidence can be detected in the process of effective teaching” (p. 58). 

Transformational leadership is linked to organizational change.  Many scholars affirm that organizational 
success and survival are directly linked with good and effective leadership. Transformational leaders 
have an excellent impact on followers’ satisfaction, productivity and organizational effectiveness 
[9].  More and more empirical research shows that transformational leadership has “strong relationships 
with teachers’ organizational citizenship behavior, teachers’ commitment to professional learning 
community, to organizational learning and to teachers’ reflective practice” [19 p56].  A study carried out 
in schools in Singapore found out that transformational leadership empowered teachers to promote 
important change in their institutions: “transformational leadership is relevant to achieving the desired 
educational outcome at both the system level and the school level” [20 p41].  The authors of this study 
conclude that transformational leadership is needed if initiatives and changes are desired and can only 
be achieved with the collaboration of teachers [4].   

As one of the Spanish experts in Systems’ Perspective in Education in Spain, Bolívar [2] 
states, distributed leadership or pedagogical leadership does not consist of assigning and distributing 
tasks among a team, but rather it is for informal leaders to share responsibilities and influence their 
followers in such a way that they ALL feel responsible for what is happening in the organization. It is a 
multiple leadership, meaning a two directional type of leader interaction. It consists of seeing things with 
different eyes and perspectives. The main three elements in this multiple leadership are: The leader; 
the followers and the context. The initiative may come from the top, but this idea needs to be shared by 
all members of the organization. Thus, all members must be mobilized to attain certain goals and/or 
objectives. And finally, this type of leadership should be convergent, with its focus being the 
improvement of collective learning. 

1.3 European context  
With the publication of the Joint Interim Report entitled Modernising Education and Training:  A vital 
contribution to prosperity and Social cohesion in Europe (2006) the Education policy of the European 
Union moved away from a mainly student-centred approach towards a more comprehensive focus which 
included the roles of teachers and school leaders It emphasised the need to improve the quality of 
leadership in schools in Europe. The European Commission’s Education and Training programme 
(ET2020) adopted in 2009, aimed to strengthen ongoing teacher professional development. EU policy 
on Education now encourages members to make continued professional training more available to 
school leaders and teachers wishing to become leaders. According to Bolívar [2], Spanish researchers 
also affirm that the best leadership in educational contexts is transformational and pedagogical.  

Several studies have been carried out on school leadership and its impact on quality. OECD research 
on improving School Leadership (2008) suggests that school leadership is key to meeting the challenges 
of education in the 21st century.  Conclusions in ‘Key competences for a changing world’, a draft 2010 
progress report of the European Council and Commission identifies effective school leadership that 
fosters good learning environments and quality teaching staff as the most important factors determining 
academic success. In addition to this focus on the importance of leadership, it is important to be aware 
that the roles of school leaders have been constantly evolving, in line with changing challenges and 
needs, including national or European guidelines or laws they are required to comply with.  

The 2012 European Trade Union Committee for Education (ETUCE) survey School Leadership in 
Europe: issues, challenges and opportunities, was carried out in 11 countries across Europe [21]. The 
ETUCE [21] views leadership as encompassing not only the principal or Director of a learning institution 
but also other individuals such as Deputy heads, Directors of studies, senior teachers and others with 
leadership roles. Leadership is seen as ideally being a collaborative process involving the whole school: 
a “distributed leadership, shared or collaborative leadership involving the whole pedagogical 
community”, as it is through collaborative leadership that “school principals can work with the whole 
pedagogical community to come up with a shared vision for the school, to set the school goals and to 
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work towards their fulfilment” [21].  However, school leadership and its field of action can differ from one 
country to another, and even within the same country, depending on the nature of the school (public, 
private, semi-private), etc.    
The United Kingdom report Creating and sustaining Professional Learning Communities [22] also 
addresses the importance of pedagogical aspects of leadership, defining an Effective Professional 
Learning Community (EPLC) as one that “has the capacity to promote and sustain the learning of all 
professionals in the school community with the collective purpose of enhancing pupil learning” [22 p.iii]. 
The study findings come from questionnaires completed by 395 schools across the UK and 16 in-depth 
case studies. It focuses almost exclusively on teachers, with little or no reference to pupils, families and 
community as active agents in the creation of learning communities.  Eight characteristics of a 
successful Professional Learning Community (PLC) are identified that may be relevant to the present 
study: a collective responsibility for pupils’ learning; shared values and vision; reflective professional 
inquiry; group and individual professional learning; collaboration focused on learning; mutual trust 
respect and support; inclusive membership, and openness involving networks and partnerships. The 
first five characteristics were identified in the literature review and the latter three were findings from the 
research.  

Four key processes are also identified in the research report: optimizing resources and structures; 
promoting individual and collective learning; evaluating and sustaining the PLC, and leading and 
managing the PLC. A wide variety of internal and external factors that enable or hinder the establishing, 
maintenance and growth of a PLC were found, showing that context is an important factor to consider. 
Factors facilitating effective PLCs included individual staff motivation and commitment; links with other 
cluster-group schools, and focused coordination that permits collaboration and professional dialogue. 
Factors inhibiting the development of effective ELPs included resistance to change; policies that affected 
resources and budgets; staff turnover, particularly a lack of succession planning and management at 
senior level.   

2 METHODOLOGY 
The research method used in the study is Grounded Theory which is concerned with the generation of 
theory which is ‘grounded’ in data that has been systematically collected and analysed [23]. The data 
collected in this study is mainly qualitative and consists of reports on the state of education legislation in 
each country, the organizational structure of schools (case studies) and interviews with 3 or 4 experts in 
Education from each country and semi-structured individual interviews and focus groups with teachers 
and directors from 4 schools in each country.   
On the one hand, for the case studies, different types of schools have been analysed (public, private, rural, 
urban…), specifically, 4 schools in Spain, 3 in Italy, 4 in Turkey and 5 in Bulgaria have been studied. On 
the other hand, the main topics of the questions to experts have been the knowledge assessment, 
knowledge gathering, knowledge capturing and synthesis and knowledge sharing. Finally, the questions 
in the interviews with teachers and school directors have been about connect peers with purpose, the 
capacity of building prevails and learning and about transparency rules. 
The interviews were transcribed and translated. Then, concepts and key phrases were identified and 
coded according to categories identified in one of the expert interviews. These main categories have been 
about system’s perspective, transformational leadership, systemic barriers and good practices. Axial 
coding was carried out in which relationships were identified between the categories, and connections 
identified.   
The resulting code tree was then used as a basis for the development of an integrated model for schools, 
and an evaluation instrument to measure and compare achievements and current best practices.  

3 RESULTS 
This section aims to summarise the findings from each of the 4 countries participating in the Learning 
Schools project; Italy, Bulgaria, Turkey and Spain. The current situation regarding learning schools in 
terms of legislation, leadership, innovation, teacher training and development is described. Then, 
findings based on similar themes from case studies involving interviews with directors and teachers from 
4 different schools, and semi-structured interviews with 3 experts in the field of education from each 
country are analysed in terms of best practices in and barriers to knowledge sharing and creating 
successful learning communities.  
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3.1 Legislation - Recent education reforms 
All four countries have undergone and are undergoing recent educational reforms with varying focuses.  
The main aim of Turkey’s Education Vision 2023 is student centred: “to raise science-loving, skilled, and 
ethical individuals who take an interest in culture and are willing to use present and future skills for the 
well-being of humanity.” There is a broad-ranging school reform in Italy called The Good School (La 
Buona Scuola, 2015, Law 107/15) which has the aim of improving the quality of state education and 
enhancing merit- and performance-based nationwide systems. In Bulgaria the 2015 Law on Preschool 
and School Education repeals all previous acts. Key regulations currently in force concern vocational 
education and training; financing of pre-school and school education; the status and professional 
development of teachers, principals and other pedagogical specialists. The LOMLOE, Organic Law 
3/2020 in Spain focuses, among other elements, on “a professional model of leadership that is aligned 
with European recommendations”, involving managing resources and activating pedagogy [24].   

3.2 Teacher recruitment 
In all four countries, teachers in state schools are selected by means of a public selection examination. 
Schools are involved to varying degrees in the selection process. In Italy and Spain, for example, schools 
have no power in the recruiting, pay-roll and dismissing of teachers. Schools request not a particular 
person but just somebody to teach a certain subject, regardless of whether they are personally a good 
fit for a particular context. In contrast, in Bulgaria the school director, together with a senior subject 
teacher, plays a part in the selection process and is also involved in teacher contract extension and 
termination. A lack of school involvement in the recruitment process could be considered a barrier to the 
formation of effective learning communities and transformational leadership. The number of candidates 
at each public exam also means that, due to the time available, the exams tend to focus on subject 
knowledge rather than ‘soft’ skills such as communication, problem solving or teamwork for example. In 
both Bulgaria and Turkey newly appointed teachers have an initial evaluated trial/training period.   

3.3 Training, knowledge sharing and innovation  
Various training programmes provided by government bodies are described and evaluated. Turkey’s 
Teacher Strategy Paper (2017-2023) is a roadmap in the teacher training and development process 
from 2017 to 2023 and aims to improve teacher quality, development and the perception of the teaching 
profession. A School Based Professional Development Model (OTMG) has been developed to 
contribute to personal and professional development of the teachers. The model allows teachers to take 
on the responsibilities of learning and development by self-assessment based on competencies, and to 
share and collaborate with their colleagues. One accessible and economical programme is Turkey’s 
cascade training system: leadership training programmes are organized by the national authorities or 
ministry in which some ‘mentor’ teachers receive training and then train other teachers at regional and/or 
local level.   

Some dissatisfaction with government professional development programmes is expressed, for example 
in Spain, tools to assess their effectiveness and degree of implementation are lacking. Bulgaria has a 
trial period for teachers and compulsory training or ‘qualification’ courses throughout the teachers’ 
careers. However, according to the country report, these “Qualification programs for teachers are not 
aligned with the teacher’s needs and the school’s strategy and purposes. Only 30% of the schools have 
developed a qualification plan based on research of teacher’s needs.” In Italy there is no evaluation of 
directors’ or teachers’ performance.  

It is generally recognized that greater collaboration between schools and universities is required. 
Educational conferences are seen as key in bringing teachers together and forging ties between tertiary 
institutions and other education levels. The Turkish Ministry of education for example, arranges for 
university academics to become academic advisors to schools. Rather than this ‘top down’ relationship, 
it would seem necessary to encourage teachers to research their own practice and share their findings 
with academics. Research methodology should perhaps be included in teacher training programmes; 
as indeed it already is in some pre-service programmes.   

It is generally agreed that training and knowledge sharing within and between schools through networks 
has more impact than externally imposed programmes, as they can be better adapted to local conditions 
and context. Innovation in teaching maps were mentioned in Spain as a means of showing which schools 
are developing innovative actions, they help to detect needs within a particular region by identifying 
schools that need to implement educational innovation plans and allow schools to get in touch with each 
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other to share or learn about best practices. In Italy there is a ‘visiting’ programme in which new teachers 
visit innovative schools to observe good practices.  

The inclusion of students, parents and other stakeholders in decision-making and information-sharing 
processes is also cited as key to learning communities. This is done for example by means of regular 
online questionnaires, meetings and digital platforms.  

Although there appears to be a willingness and a need to share knowledge and to innovate, there are 
systemic barriers to this. Examples cited are, in the case of Spain for example, on occasion a lack of 
adequately trained teachers to implement necessary changes, as was evident in the move towards 
bilingual education which was undertaken in an unsystematic, uninformed manner. The rigidity of the 
curriculum was also mentioned as hindering change and the implementation of certain innovative 
practices such as teaching methodologies like Cooperative learning or problem-based learning which 
require more time than traditional teacher-fronted classes. The focus tends to be on academic results 
rather than the development of other competences required by fully rounded members of society.  

Another reason often given for a lack of effective knowledge sharing, was a lack of time factored in for 
team meetings and the difficulty of finding time slots convenient for all participants. Most efforts to share 
knowledge and innovate are not remunerated or programmed as part of the teachers’ workload. In many 
cases ‘middle management’ or ‘mentor’ teachers are selected by directors and receive little or no 
additional time or other incentives to pursue that function. Teachers also commented that there was a 
lack of description of their functions as coordinator or mentor and that organising and ‘ordering’ peers 
to do things, did not come naturally and was not always received well in what has been for many years 
a vertical structure.  

Mentoring of new teachers by more experienced colleagues, retired teachers and ex-directors is often 
mentioned as a valid team learning and knowledge sharing practice, but it does not appear to be 
systemic in any of the four countries but is organised at individual school level. Related to this is a 
repeated reference to teaching being considered an individualistic activity and that teachers are often 
reluctant to adopt an ‘open door’ policy. There is little reference to co-teaching practices or to any kind 
of observation practices, peer or otherwise, although the Bulgarian country report does state that “Open 
lessons for sharing teaching practices are done on internal and national level”.    

3.4 Organisational Structure and Leadership  
In general, schools in these 4 countries appear to be moving towards a more horizontal organizational 
culture but these changes are at present not publicly recognised or systematised. There is always a 
person or a team (principal’s team) that has control, and makes important decisions. This would seem 
to indicate a more vertical organizational structure.  This may have something to do with the fact that 
collectivist societies tend to accept and even require a hierarchal organizational culture in relation with 
work organization [24, 26]. Italy also cites the need to move towards a mature culture of transparency, 
responsibility and sustainability and, on the other hand, governance toward the principles of 
management autonomy and resource optimization and performance. Until these factors are addressed, 
truly transformational leadership and the creation of learning communities is difficult.  

The recruitment of school directors also needs to be reconsidered in some countries. In Italy, experts 
recommend that knowledge and teaching experience are not enough, but that directors also require 
formal training in specific skills required by a changing world where a school director needs to be a 
cultural, strategic, educational and receptive leader. 

4 CONCLUSIONS 
There is no doubt that at an international level there has been a renewal movement in school 
organization. Every time the issue of innovation in education is addressed, a process of change 
is implied, and it is very much connected with school leadership. The countries in this study, like many 
other countries in Europe, follow this spirit and movement of renewal, and it can be seen in the most 
recent educational reforms. However, this is a very top-down process of change that is sometimes not 
applied within the school context, as was intended by politicians and educational policy makers. The 
true transformation in a school happens when both students and teachers learn better, therefore 
systems and learning communities are needed to promote the change and innovation needed in 
schools. In these cases, more research is needed to discover how these recent educational laws have 
promoted these important and necessary changes.  
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This project continues in development; the next step we are working on is the creation and development 
of a measurement instrument for the school as a learning organization, that is based on the Kools and 
Stoll Model [27].  In a runaway world [28], the objective of this tool is to achieve changes in schools that 
will be necessary to prepare students for their future. 
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DEEP LEARNING IN INFORMATICS BY APPLYING ACTIVITIES OF 
THE DASH ROBOT 

K. Czakóová, J. Udvaros 
J. Selye University (SLOVAKIA) 

Abstract 
Pupils in Slovak schools are often only passive objects of the educational process. In schools we often 
encounter in the vicious circle where students expect from their teachers detailed instructions: what to 
learn, what to know to repeat. The requested (dream) notes should contain precisely what to learn, 
preferably word by word. Thinking is only an auxiliary discipline – an adventure of doubt, a different 
perspective to make our thoughts visible and risk a possible mistake. If the pupil's memory fails to 
answer, he helps himself with thinking and imagination. Therefore, in schools we need to create space 
for the systematic development of thinking, i.e. creative thinking and critical thinking (searching for the 
essence of the problem, striving for deep understanding). Informatics provides ground for the application 
of activation methods. At pupils can be supported deep learning step by step, by first solving simple 
problems and later more complex ones. In addition to mastering the subject matter, pupils are also able 
to think creatively and solve new problems on the basis of the acquired knowledge. The article describes 
a project that was applied to interactive work with the Dash robot. We will discuss the possibilities of 
developing creative thinking of pupils within the subject of informatics at primary school, using block 
programming, which by its structure helps to visualize the various stages of problem solving. 

Keywords: informatics, Dash robot, programming, creative thinking, problem solving, deep learning. 

1 INTRODUCTION 
In schools we need to create space for the systematic development of (creative) thinking in order to help 
students towards new paths and solutions to encourage their curiosity. It is also important to develop 
the ability to think about one's own thinking. Nowadays, a very popular concept is critical thinking, 
searching for the essence of the problem and striving for deep understanding. We see the solution in 
providing students with tools that support and develop their thinking and also making it visible. These 
tools should be simple and applicable to all age groups. The magic and power of their use not only 
supports deep learning, but also supports specific thought processes such as creating connections and 
contexts, describing thinking. Last but not least, they cultivate students' involvement and commitment in 
the class, as well as change the position of teachers and students. They improve students' learning and 
outcomes and develop the ability to think. 

2 POSSIBILITIES AND TOOLS FOR DEEP LEARNING IN INFORMATICS 
Understanding is not just one way of thinking, but is the main goal of thinking. Deep understanding 
should therefore be the result of the development of students at school. In particular, critical thinking, a 
focus on complexity, and an interest in exploring things are key elements for developing a deep 
understanding. R. Ritchhart (2020) states that deep learning is understood as a significant 
understanding of the core of academic content, which is associated with the ability to think critically and 
solve problems within that content [1]. One of the key things we want to meet in class is intentional 
student activity. 

Research shows that when teachers create opportunity for independent and creative thinking, students 
perceive it as an opportunity to understand things more deeply and at the same time perceive it as an 
opportunity for their own autonomy as learners. Teachers should create conditions and opportunities for 
meaningful discovery in order to prepare students for real life. 

We can certainly say that the application and use of active learning methods improves educational 
outcomes, so these methods have added value and created space and opportunities for the modern 
constructivist learning processes. Students develop critical and responsible thinking and decision-
making, as well as strengthen their creativity as well as other higher cognitive functions. Here we can 
mention project and problem-based teaching methods, which we can often and very successfully apply 
in the teaching of informatics, especially in the field of programming and development of algorithmic 
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thinking. Students learn by actively participating in solving partial problems, which they can incorporate 
into the solution of real projects of the chosen topic. This process intends to represent real problems 
from everyday life. [2] [6] 

Educational tools and teaching aids can renew teaching, add fun and motivation to learning process. In 
primary schools, we recommend experiential teaching of programming by using programmable robotic 
toys. The toy industry and the market offer numerous robots. Our recommendation, based on rich 
practical experience is represented in “Tab. 1”. [7] 

Table 1. Selection (offer) of robots for experiential teaching and active learning of programming at 
elementary school (ISCED 1, ISCED 2). 

 3 - 4. year of primary 
school 

5 - 6. year of primary 
school 

7 - 8. year of primary 
school 

Problem analysis 

˗ Recognition of true / 
false statements. 
˗ Decision making and 

selection of appropriate 
commands. 
˗ Outlining possible 

solutions. 

+ And / or / not. 

+ Command line and 
repetition (for loop) 
stepping. 

+ Deciding the truth of a 
statement. 

+ Recognition of 
connections 
(repeating parts, 
recognizing the 
problem of decision 
making). 

Interactive 
implementation of a 

solution 
(Using programming 
language for note the 

solution.) 

+ Robot control with a 
series of commands 
(sequences). 
+ Select the appro-priate 

command. 

+ Faulty command 
detection. 
+ Knowledge of the 

structure of language 
(commands). 
+ Programming and the 

program executing 
(run). 

+ Algorithm - 
programming 
language context. 
+ Loops and 

conditions. 

Applicable educational 
robot 

 
Bee-Bot 

 
Dash robot 

 
Edison robot 

3 DASH ROBOT IN PRIMARY SCHOOL PROGRAMMING 
The amusing educational robot Dash is suitable for different age categories with different skills and 
experiences. With Dash students can play, learn the symbolic notation of instructions, while also 
developing logical and programming thinking. It also allows the creation of longer and more complex 
programs. It is also capable for the creation and integration of procedures and sensors. In addition, the 
robot has a wide range of inputs and outputs for the program, which can be executed immediately after 
writing.  

We recommend Dash robot for teaching programming for the age group of 5-6 years old primary school 
pupils. The robot is controlled by mobile applications (Go, Wonder, Blockly). The robot and its 
applications are designed for creative problem solving and the development of algorithmic thinking. The 
programs we can use to control our robot are available on both iOS and Android. Learners can plan 
their own actions and also endow the robot with different behaviours and personalities. A number of 
sensors, motors, buttons and diodes are available to control and move the robot. Through playful 
programming pupils are motivated to improve their algorithms and design new solutions. 
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Figure 1. The Dash robot and its accessories. 

For beginner programmers we recommend the Go application. In Go pupils can master the most basic 
settings of the Dash and learn about each part of the robot. “Programming” is not done by connecting 
icon commands or blocks (as in the case of the other two applications), but by pressing so-called button 
commands, which we can use to control (start) our robot.  

Based on the working principle of the Wonder application, the commands are linked (“Fig. 2”). During 
the execution of the finished program, the part of the program that is currently processed by the robot 
lights up. The application has several predefined tasks that need to be completed step by step. The goal 
is to learn to navigate safely in this program environment. 

 
Figure 2. Programming in Wonder. 

Blockly is the application that will be described in detail in the next chapter. Perhaps this is the most 
complex and full-featured app of among the mentioned three. It introduces pupils to the basic concepts 
of programming, such as sequences, loops, variables. In addition, events and their associated sensors, 
functions, and variables are explained here in detail. The programming style is block based. By matching 
the individual instructions, we get the program code, which has a structure (look) similar to a puzzler. 
We can change this program code at any time by adding new blocks or by deleting the old ones. The 
program can be started by play button. The users can follow the interactive execution of commands step 
by step by observing the robot. 

3.1 Activities by using application Blockly 
The application Blockly offers Rich range variety of programming concepts and accessories for fun robot 
activities. In “Fig. 3” the Start function options are visible. The preferences include various functions or 
even by pressing a button. One of the features of the Sound set is that we can not only use predefined 
sounds in program, but we can also insert own sounds into the program code.  
Drive and Accessory contain commands regarding robot movement and accessories (e.g. catapult, sketch 
kit, gripper building kit). We can adjust the direction, turn, speed of the movement, but we can even move 
the right and left motorized wheels of the robot separately. The head of the Dash robot can be moved 
(right, left, up, down) by the Look option. It also allows the robot to look towards the source of the voice. 
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The robot is also capable of various motions, so-called Animations such as dance, greet, race, expression, 
answer, play, etc. 

 
Figure 3. Features of the Start and Sound setting. 

Using the blocks offered by Control and Variables, we can set instructions for loop, conditionals, count 
loop, while loop and waiting given time. We can define various variables in Blockly, denoted by fruits. 
These variables can be used for the conditions, loops and so on. In the following subsection we will 
present the project that was applied to interactive work with the Dash robot, with the intention of can 
help to pupils visualize the various stages of problem solving, thereby greatly supporting deep learning. 

3.1.1 Project: Training a dog 
The main design aspect of the project task was the principle of gradation. It was important that each 
part of the problem (the subtasks) will be based on each other. We also took into account the content 
and performance standards required by ISCED2.  

Table 2. Methodical sheet of the project [3] 

 1. day 2. day 3. day 

The problem 
(subtask 
description) 

The dog runs quickly to 
a specified distance, 
then looks left and right 
and barks one. 

+ New practice: the dog is 
happy to go around, then 
comes back, shakes his 
head to the right and left. 

+ New practice: the dog 
runs around until we 
stroke its head. Then 
barks once with joy. 

The problem 
analyse 
(used commands, 
program 
structures and 
concepts) 

+ Start the program. 
+ Drive (forward). 
+ Look (left, right,      

forward). 
+ Sound (animal). 

+ Animations (expression). 
˗ Drive (backward). 
˗ Look (left, right, forward) 

+ Control (repeat x times). 
˗ Look (left, right, forward). 
˗ Animation (expression). 
˗ Drive (forward, turn left). 
+ Control (repeat until). 
˗ Sound (animal). 

Implementation 
of a solution 
(part of program 
code in Blockly) 
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We tried to design the story of the project so that pupils meet a problem disguised as an everyday event 
while programming. The aim of the project is to gradually expand the program day by day, according to 
the task description. Another goal is to recognize mistakes made during programming, correct them, 
understand the nesting of more complex commands and command structures as well as develop pupils' 
algorithmic thinking. [4] 

On the “Tab. 2” we illustrate the teaching blocks of the project work, expressed in days. At the first day 
we teach the pupils for the basic instructions and options of Blockly program environment. At second 
and third days we recommend to practice all what we have already learned with the dog before. Only 
after it we begin learning new practices with the dog.  

Each teaching day pupils are given a task so that the necessary knowledge and the instructions required 
follow each other. In this way, we have ensured a constructive approach so that pupils expand their 
knowledge by gaining experience in their own. In order to solve the problem it is necessary to know the 
program schemes on which they can rely and build their solution. This brings the pupils demanded deep 
learning. [5] 

4 CONCLUSIONS 
Our educational strategies and recommended practical project work offer one possible solution for the 
implementation of computer science teaching based on experiential teaching "learning by doing". The 
aim was to introduce pupils to the world of programming, and the gradual development of the program 
based on previous experience. The pupils learn to think creatively and solve new problems on the basis 
of the acquired knowledge. First solving simple problems and gradually moving to more complex ones 
with opportunity of visual feedback highly supports deep learning in informatics. 
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STRATEGIES FOR EFFECTIVE SUPPLEMENTAL INSTRUCTION TO
ENHANCE ACADEMIC PERFORMANCE OF FIRST YEAR

ACCOUNTING STUDENTS
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Abstract

Substandard Academic performance of first year Accounting students is a challenge experienced in
many institutions of higher learning worldwide. Literature has shown that institutions have put in place
interventions to mediate the underperformance and failure rate in order to improve academic
performance. Supplemental instruction (SI) programmes were initiated in order to minimise the
deteriorating academic performance. However, challenges still persist in implementing supplemental
instructional intervention effectively. Therefore, this paper explored the strategies for effective SI to
enhance academic performance of first year accounting students. The qualitative research method was
also undertaken using an interpretivist approach. The participants for this study consisted of one
supplemental instruction coordinator, two SI student leaders, two Accounting lecturers and two first year
Accounting students. All participants were purposively sampled from the faculty of Management
Sciences at a selected university for the study. Data collection by means of an interview was employed.
A thematic analysis was assumed to sort, interpret and analyse the collected data as it includes the
replication of categorised objectives. The findings of the study revealed that challenges hindering
effective implementation of supplemental instruction on academic performance includes, inadequate
content knowledge of Si leaders, timetable clashes, lack of timely feedback and an incompetency to lead
others. These are the major challenges while on the other hand possible strategies to the problem were
a retraining of SI student leaders and planning of their sessions and the time table.

Keywords: Institution of higher learning, implementation, supplemental Instruction, academic
performance, first year Accounting students.
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FEATURES OF THE DIGITALIZATION OF THE EDUCATIONAL 
SPHERE: STATE OF THE ISSUE 

O. Sheredekina, A. Pyatnitsky, N. Dmitrieva, O. Mikhailova 
Peter the Great St. Petersburg Polytechnic University (RUSSIAN FEDERATION) 

Abstract 
The topic of digitalization in education is one of the most relevant, since digital technologies surround 
humanity everywhere. The 21st century was marked by the transition of mankind to a new type of society 
- information society, in which digital technologies occupy a special place. Digitalization in the field of 
education pursues several tasks, namely, improving the skills and abilities of teachers in the field of 
digital technologies, developing material infrastructure, and developing online learning; implementation 
of digital programs. 

The main objectives of the article are: 

• To consider the features of digitalization of the educational sphere, associated in many respects 
with the unevenness of the processes of changes occurring in general educational organizations 
when introducing new technologies; 

• Analyze the main areas of application of digitalization in education; 
• Give a description of the digital educational environment; 

• Highlight the advantages and disadvantages of digitalization of education. 

The relevance of the topic is determined by the fact that it is the education system that can ensure the 
transition to the digital era, focused on new types and forms of labor, therefore, in the general education 
system, it is important to correctly determine the state of this issue in order to further ensure the 
prerequisites for the digital transformation of the education sector. Particular attention is paid to 
considering the most promising directions for the development of the digital educational sphere, namely, 
the use of virtual reality technology; equipping the audience with digital equipment; creation of a learning 
space of a new type; use of artificial intelligence; personalized education that allows you to build a 
personal educational route; gamification technologies. An attempt has been made to clarify the concept 
of "digital educational sphere". In conclusion, it was concluded that the specificity of the process of 
transformation of the educational sphere is that each higher school and its educational environment are 
unique in nature, although they are built according to general principles, and therefore, the application 
of the same resources, efforts on digital transformation leads to unique processes of transformation of 
internal pedagogical processes in higher education. 

Keywords: digitalization of the educational sphere, "digital campus", digital technology, promising 
direction. 

1 INTRODUCTION 
The course towards digitalization leads to an increasing role of online communication in various forms 
in various spheres of human activity, including science and education. Currently, many types of activities 
in almost all areas are partially or completely changing and are carried out with the use of information 
technologies. More and more teachers are beginning to realize the impact of digital technologies on all 
spheres of human life, in particular, on the field of education, which is the slowest area in terms of the 
introduction of digital technologies, which tends to preserve outdated teaching methods and educational 
practices [1,2,3]. Digitalization is a phenomenon that qualitatively characterizes modern life. 
Nevertheless, due to the digital transformation in the educational environment, unprecedented changes 
are taking place in it. 

The purpose of this study is to review and analyze digitized learning processes, information about the 
implementation of which will allow us to further understand which processes are being converted to 
electronic format in the first place, which problems arise and which processes have yet to be digitized. 
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2 METHODOLOGY 
In the context of this study, the digital educational sphere is understood as a "digital campus" equipped 
with computers and other modern multimedia media so that digital resources can be fully optimized and 
used as a virtual educational environment. Thanks to the complete digitization of the educational 
environment (including equipment, classroom, etc.), resources (such as books, handouts, educational 
materials, etc.) and applications (including training, management, maintenance, office, etc.), a digital 
space is being built on the basis of a traditional campus in order to expand the temporal and spatial 
dimensions of the real campus, increase its operational efficiency, professional level, expand its 
business functions, achieve effective management of it. 

Let's consider the Discord social service as a tool for teaching disciplines of the academic cycle at the 
university and its main advantages. Firstly, this application is free and a 1.5-hour lesson can be 
conducted without interruption. Before the pandemic, the number of participants of the free server was 
limited to 11, but due to the current global situation, the creators of the application increased this number 
to 50. Despite the fact that this program was created for the gaming community and originally served as 
a game stream, Discord's audience is now the most diverse. Secondly, now when creating a server, the 
user has the opportunity to immediately make it a training group, which gives a number of undeniable 
advantages: various chats are ready, both voice and text. This separation allows you to limit the chaos 
and systematize the topics of conversations. The main advantage is that the server administrator can 
create these chats according to the needs of the group, for example, you can add a conversation for 
questions of credit, additional materials, etc. 

In teaching the disciplines of the educational cycle, the remote format of work significantly limited the 
work of students in groups and pairs [4]. This problem is solved by creating multiple voice rooms. In this 
case, students join separate voice channels and work for a limited amount of time, then they meet in a 
common channel and a discussion takes place as a whole group. 

The didactic capabilities of the Discord social service are also very interesting. This server is accessible 
from any mobile device, which allows each student to participate using the phone microphone. Of 
course, there is a screen demonstration available (even from a phone), which allows you to add variety 
of options to the lesson through the use of all multimedia technologies: watching videos, listening, 
showing presentations, or leaving a message in a chat in real time and offline. On the basis of this 
service, students can communicate with each other, developing dialogic skills. The thematic content of 
dialogues is determined by the thematic content of educational programs in the discipline of the 
educational cycle for students of non-linguistic areas of training. The duration and format of 
communication are indicated by the teacher. Depending on the task, students can use this opportunity 
to develop certain reading and writing skills. Students can use the chat when discussing the material 
they have seen or heard (thus developing their listening skills), or when discussing a predetermined 
topic, or after reading the text. 

It should be noted that this table includes another didactic feature of the Discord social service - the 
option of broadcasting work from the desktop. Students can broadcast the work they are doing (writing), 
or share information (pictures, texts, audio, video recordings, etc.) that they are interested in, which can 
later become material for discussion. 

Based on the principles of the Discord service, we can distinguish several main features of this resource. 
First of all, this is a high degree of interactivity of the resource: the Discord service allows you to quickly 
respond to various events, changes, etc.; linearity: messages are arranged in chronological order, one 
after another; contextuality, that is, focus on certain thematic headings selected by users using the # 
sign before a word or phrase; a high degree of interactivity of the resource, i.e. the ability to receive 
information from various sources; the possibility of a clear focus on the addressee. 

One of the most famous messengers used all over the world is WhatsApp, whose capabilities should 
undoubtedly be used, for example, to teach certain aspects of learning a foreign language. WhatsApp 
messenger for teaching a foreign language is an opportunity to unite the entire language group with a 
single goal and idea, creating a group chat, despite the fact that students of the same group may 
currently be in different countries due to the inability to come to Russia and take full-time training at a 
university. In addition, the use of WhatsApp also facilitates communication between the teacher and 
students in the group, as this application is easily installed on the phone, has flexibility and useful 
functions for text messages, calls and sending videos, audio, links, documents, photos. This means that 
WhatsApp is one of the most effective tools for supporting communication between teachers and 
students today in the conditions of learning using distance technologies [5].You should use the 
WhatsApp application not as the main technical means of teaching in the conditions of distance learning 
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of students, but as an auxiliary one that allows you to bring to automatism the graphic skills necessary 
for studying the disciplines of the educational cycle. 

WhatsApp messenger is one of the most convenient to use in the educational process for the 
development of students ' communication skills. Among the advantages of extracurricular work with 
students using the WhatsApp messenger are the following: 

- Easy and free access to educational resources anywhere and anytime; 
- Use of various multimedia features to present the material: illustrations, audio files, video files, 

quick messaging; 
- The ability to form and develop communication skills in the presence of only one mobile device, 

without involving additional technical means; 
- Constant feedback from the teacher and classmates; 
- Individual learning pace for each student; 
- Availability anywhere in the world. 

Regardless of the students' location, they can access the same content at the same time. Distance is 
not an obstacle in mobile learning. Undoubtedly, mobile learning has a number of disadvantages, as 
well as any distance learning: 

- Problems related to software compatibility, lack of updates for a new version, regular system 
crashes, etc. 

- Distractions: social networks, chatting, video games; 
- Problems with Internet connection, power outages in some countries. 

Currently, the popularity of mobile learning is growing, and we can already talk about specific forms and 
methods of introducing mobile technologies into the educational process. Each of the mobile 
technologies has distinctive didactic properties, didactic and methodological functions that can be used 
in the educational process. The inclusion of working with various mobile applications in the educational 
process, in our case with the WhatsApp application, helps to improve students ' communication skills, 
as well as increases motivation to study the discipline of the educational cycle. 

In conclusion, the author of the study admits that mobile learning does not replace traditional learning. 
Nevertheless, it can be used as an addition to the educational process or as a component of mixed 
learning, involving work in electronic educational environments and the use of distance learning 
technologies. Such training involves the organization of independent work of students through the mass 
use of online courses, distance learning systems, social networks and web 2.0 services, etc., the partial 
transfer of certain types of classes to a virtual electronic environment, the organization of project 
activities in it [6]. The active use of mobile learning using various mobile applications expands and 
complements the educational environment with interesting and relevant methods that are becoming 
more and more preferred and accessible to students. 

At the moment, we can conditionally identify several promising areas for the development of the digital 
educational sphere. One of these areas may be the use of virtual reality (VR) technology in education. 
This technology is an example of a technological transformation that contributes to the student's 
immersion in the educational process through an interactive component. Virtual reality (VR) technology 
can allow students to virtually visit Ancient Greece. So, students can see ancient Greek buildings with 
their own eyes, and experience feelings much more vivid than those that can be obtained only from 
books or through words, deepen the understanding of the educational material by students. 

Among the promising areas of development of the digital educational sphere, it is possible to note the 
equipping of the audience with digital equipment [7, 8]. With the development of technologies, there is 
a tendency to use university computers or laptops. More and more high schools are starting to upgrade 
their hardware equipment. There is no need to visit scientific and technical laboratories in order to use 
the computers located in them, as their digital counterparts appear. In recent years, with the financial 
support of the Government of the Russian Federation, the number of university computer equipment in 
Russian schools has also increased. 

The creation of a new type of educational space is another promising direction for the development of 
the digital educational sphere [9]. In the light of modern reality, 21st-century classrooms are equipped 
with smart boards instead of chalk boards; instead of traditional desks, smart tables. 
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Another promising direction for the development of the digital educational sphere may be the use of 
artificial intelligence. The use of artificial intelligence has long proven its effectiveness. For example, 
some educational websites provide students with virtual consulting services 24 hours a day, seven days 
a week. These virtual consultants can process more than 30,000 training requests per semester, 
providing an opportunity for participants of the educational space to devote time to solving more complex 
problems. 

Another application of artificial intelligence is chat robots that implement natural language processing 
technologies. One of these chat robots is Siri (iPhone), which can answer questions related to 
homework; check the correctness of the answers, thereby helping to reduce the workload of service 
personnel. The use of artificial intelligence in education also includes personalized training, assessment 
of the quality of the course, the content of training. The goal of the development of educational science 
and technology is not to replace teachers, but to expand its functionality in teaching. Among the 
professionally significant qualities of a modern teacher, one can distinguish such features as the ability 
to work effectively with a large amount of information, search for the necessary information and check 
the data for reliability, correctly dispose of information; possession of skills of effective planning, attention 
management, awareness of the presence of individual characteristics that affect the success of training 
and activity; having the skills of communicative literacy, as well as the skills necessary in teamwork, 
effective use of interactive technologies, etc. 

In the conditions of rapid renewal of the modern world, the development and continuous improvement 
of teaching methods of academic disciplines with the use of new digital trends is a necessary condition 
for improving the quality of training of future specialists. At the present stage of the formation of the 
competence approach, there are gradual changes in the essence of the work of a teacher of a higher 
educational institution. Modernization of education inevitably leads to a change in the role and expansion 
of requirements for the professional abilities and competence of a higher school teacher. Teachers 
should learn to act as an intermediary and coach, as well as provide expertise and guide new types of 
learning activities, supporting students who work independently, gaining new ideas and skills that will 
prepare them for life. 

For the effective use of new digital technologies, the teacher needs to continuously improve the level of 
his information and communication competence. In this case, the professional development of both 
novice and experienced teachers is the most important priority of education leaders [10, 11]. Teachers 
themselves should become students of the XXI century, exploring requests, projects and approaches, 
creating a community of professional teachers. At the beginning of the educational path at the university, 
the student is rather poorly oriented in the content of the upcoming training, and does not have a 
complete idea of how much educational material and what kind of educational material needs to be 
studied. Due to the significant amount of knowledge to be acquired in a higher educational institution, 
many students experience a feeling of overload, since they are not used to doing anything on a regular 
basis, in particular, they are not used to project activities. The situation is especially bad for those 
students who have missed a significant number of training sessions. 

The teacher, showing attention to such students, can help them return to working condition. In this 
regard, the professional and pedagogical readiness of the teacher to provide timely and appropriate 
assistance is especially important. A modern teacher in project activities performs the role of a mentor-
consultant for students, illuminating and transforming the most popular, time-tested educational 
material. The teacher performs the function of a consultant, instilling in the student the practice of 
individual consultations on the Internet, which is carried out through correspondence via e-mail. The 
function of knowledge control is replaced by the function of an expert mentor, who gives not so much a 
formal assessment of the student's written or oral work, but rather an indicator of the student's progress 
in mastering knowledge, as well as informing the student of the steps that will contribute to the successful 
achievement of positive results in his educational activities. When implementing the competence-based 
approach, a special place in educational practice is given to the role of the teacher, which acquires the 
character of multi-aspect. The teacher becomes the organizer and mentor of the classroom and 
extracurricular independent cognitive activity of students [12]. A modern teacher gets the opportunity to 
work on his ability to develop special educational tasks that must take into account many factors, 
including pedagogical, technical, linguistic and intercultural factors. Teachers demonstrate their 
competence by applying their skills in the field of ICT, creativity, the ability to teach in a remote format, 
online socialization skills, knowledge of the software environment. 
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Personalized education, which allows you to build a personal educational route, is another promising 
direction for the development of the digital educational sphere. In a mixed learning format, there is a 
tendency for less direct interaction between the teacher and the students, which can, in turn, strengthen 
the sense of responsibility of the students themselves. With a mixed learning format, it becomes possible 
to collect information about the behavior of students and use this information to provide immediate 
feedback, as well as to improve the scientific and technical products used in the learning process in 
order to make them more adaptable to the practical use of the student. 

Another promising direction for the development of the digital educational sphere is the use of 
gamification technologies. When games become a tool that connects entertainment and learning 
together. Gamification technologies allow you to present abstract and complex educational content in a 
more interesting and interactive role. Students can identify obstacles during the game, think about 
problems from different points of view and develop the ability to solve problems. Gamification 
technologies are designed to provide immediate feedback so that students can improve their skills. 

Digital education has such a feature as irrationality. Digital education is extensive and diverse. The views 
of one person, his behavior; minorities can have a huge impact on the public masses in the digital 
environment of the university. If the view expressed by a person is expressed extremely sharply, then 
we can say that it has the characteristics of irrationality. In order to form a proper digital culture in a 
higher education institution, it is necessary to strengthen the traditional culture of the university, 
encouraging the creation of its healthy cultural lacuna. On the Internet, students from different countries 
bring all sorts of ideas that often contradict the cultural norms of a particular country. It is recommended 
to adhere to the norms of the country in which a particular educational institution is located. 

A significant role in achieving the objectives of the study was played by SPbPU’s materials regulating 
the functioning  of the electronic information and educational environment of the university. In the study 
and processing of the materials used in the article, the main ones were analytical and systematic 
approaches to the study of the research object using methods of data systematization, evaluate analysis 
and forecasting, as well as methods of pedagogical diagnostics. The study was conducted using the 
survey method. The questionnaire included a similar series of questions about the digitalization of the 
educational sphere. In particular, the information and communication environment of the university was 
analyzed (university website, social networks), the frequency of their use. The sample consisted of 127 
students of Peter the Great St.Petersburg Polytechnic University. 

Survey period: March-April 2021. 

The main characteristics of the sample: 59% of women and 41% of men. The study involved 76% of 
Russian and 24% of Chinese, Vietnamese, Egyptian full-time students. This reflects the specifics of 
Russian universities – internalization of education. In terms of distribution in the direction of student 
training: 12% referred themselves to biothechnology specialties, 49% to engineering and construction, 
27% to economic specialties, 14% of respondents to IT specialities. 

Table 1. Digital technologies used in the educational sphere  
(the experience of Peter the Great St.Petersburg Polytechnic University). 

Digital technologies used 
% of respondents 

Yes, 
used 

Not, no 
used 

No 
answer 

Wi-Fi, 3G, 4G 92 8 0 

Notebooks, laptops, PCs, projectors, multimedia equipment, smartphones with 
educational apps 98 2 0 

Social networks, messengers (such as WhatsApp etc. for educational purposes) 89 11 0 

University’s website, electronic library 97 3 0 

Distance technology (distance forms of interaction) - Discord 79 21 0 
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Table 2. Frequency of using digital technologies in the educational sphere (% of respondents)  
(the experience of Peter the Great St. Petersburg Polytechnic University). 

Digital 
technologies  

used 

% of respondents 

Daily 
Few 

times a 
week 

Once a 
week 

Few 
times a 
month 

Once a 
month 

Once 
every six 

month 

Once a 
year or 

less 
No 

answer 

Wi-Fi, 3G, 4G 100 0 0 0 0 0 0 0 

Notebooks, laptops, PCs, 
projectors, multimedia equipment, 
smartphones with educational apps 

99 1 0 0 0 0 0 0 

Social networks, messengers (such 
as WhatsApp etc. for educational 
purposes) 

100 0 0 0 0 0 0 0 

University’s website (LMS Moodle, 
etc),  electronic library 96 2 2 0 0 0 0 0 

Distance technology (distance 
forms of interaction) Discord 79 21 0 0 0 0 0 0 

3 RESULTS 
The results of the study show that the use of notebooks, laptops, PCs, projectors, multimedia equipment, 
smartphones are obvious leaders (Tables 1 and 2). Almost 100% of respondents noted that they use them 
daily. This fact is easy to explain - almost all coursework supposes the use of digital gadgets (for example, 
a demonstration to presentations, glossary, essays etc.). 
The second place (92% of respondents said that they use them) is occupied by various wireless 
technologies such as Wi-Fi, 3G, 4G and social networks, messengers (such as WhatsApp etc. for 
educational purposes), Discord. Students exchange data within their educational activities. Wi-Fi, 3G, 4G 
and social networks, messengers (such as WhatsApp etc. for educational purposes), Discord allow 
students and teachers stay in educational contact. 
Students actively use university’s website (LMS Moodle, etc), electronic library in the educational process. 
Thus, 97% of respondents supplement their knowledge with electronic resources such as IEEE and 
electronic library. 
79% of respondents noted the use of distance forms of interaction among students and teachers. These 
can be technologies that allow conducting classes on electronic educational resources. 
More advanced technologies are not as actively penetrating the educational process as we would like (for 
example, SPSS etc.). 
In order to find out which processes are currently undergoing digitalization, as well as how this is done, it 
is necessary to analyze the information and educational environment of the university. For the analysis, a 
system was selected that has information in the public domain, and to which there is a permission to enter. 
The information and educational environment of Peter the Great St.Petersburg Polytechnic University was 
analyzed. The choice of the system is based on the fact that it implements educational processes in 
electronic form, the analysis of which will allow you to understand what practices are used to implement 
certain processes. 
The didactic properties of computer technologies are based on two priority functions of the World Wide 
Web: informational and communicative. The information component acts as a mass media. The 
communicative component implies the possible communication of people in real time. At the same time, 
the capabilities of the Internet determine the tasks that can be solved in the learning process. We consider 
communication as interaction of people, the content of which is mutual knowledge and exchange of 
information, with the help of various means of communication in order to establish relationships favorable 
for the process of joint activity. 
Computer-mediated communication is communication in a virtual environment, and this is its most 
important distinguishing feature. According to the form, computer communication is divided into oral (using 
a voice modem) and written (text). According to the method of contact, computer communication is an 
indirect communication, since it is carried out with the help of a technical means. Computer communication 
includes the following genres: 1) e-mail, i.e. letters from one user to another; 2) electronic conversations 
(chat-real-time communication via a computer). Participants of the communication type text on the 
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keyboard, and this text is instantly transmitted to the computer display of all participants of such 
communication. This mode of communication is called "online". 
Various social networks, forums, chats, and electronic mail services have become computer 
communication software solutions. When teaching a discipline, social networks come to the fore, since 
they have the greatest communicative potential for teachers [13]. A characteristic feature of existence in 
such an environment implies productivity, that is, the result of activity in a social network is a certain 
product: messages, dialogues, etc. [14]. 
The social service Discord can become a platform for the implementation of project activities in the mode 
of independent work. The authors of this study revealed that all graduate students use the Internet, and 
the most acceptable services in terms of teaching and learning were the social service Discord, the 
WhatsApp messenger, the LMS MOODLE platform. 
For the organization of interactive independent work of bachelors and masters, the Modular object-oriented 
dynamic learning environment LMS Moodle (Learning Management Systems Modular Object Oriented 
Dynamic Learning Environment) is widely used in Russian universities, the use of which does not require 
any special knowledge and skills from the computer user. Peter the Great St.Petersburg Polytechnic 
University uses a system based on the LMS Moodle. It is a platform that allows a user to create learning 
systems, while it is possible to use different plugins and apply different styles to the interface, so that 
systems using LMS Moodle can look unique. 
The main functions that this platform allows to implement [15-18]: 

- The ability to access classes; 
- Creating and storing a student's portfolio; 
- The possibility of organizing various types of educational activities; 
- Certification (control of educational achievements); 
- The possibility of remote (remote) training; 
- Document flow; 
- Uploading training tasks by teachers as a file; 
- Loading of works by students and their further evaluation by teachers; 
- Completion of curricula and training courses; 
- Tracking progress; 
- View the activity of the training course; 
- Communication with other users (students, teachers) using the forum and chat; 
- Download of various training materials( content), including training tasks; 
- Creating tests for the training course; 
- Uploading work by students and checking them by teachers. 

In the LMS MOODLE information environment, it is possible to create a dictionary - a reference book, a 
database. Any multimedia file can be uploaded to the environment by the course author for general or 
limited access. The indisputable advantage of the system is the presence of feedback (emails and 
messages to the author, several types of forum, chat). It is important to note that all these tools are 
widely distributed on the Internet, have a friendly interface and do not need special explanation. By 
creating an online course, the teacher can simplify his work in the future, since by posting materials 
once, he can supplement them in the next academic year. The e-course in the LMS MOODLE virtual 
environment is one of the options for organizing discipline training in a computer learning environment, 
which guarantees the transfer of students ' work with electronic resources to independent work. In the 
classroom, it seems difficult for us to guarantee that all students are provided with technical means or 
to provide them with computer classes. 

4 CONCLUSIONS 
We found that all students use the Internet, and the most acceptable services in terms of teaching 
disciplines of the academic cycle were the social service Discord, the WhatsApp messenger, the LMS 
MOODLE platform. 
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The teacher performs the function of an organizer of interactive interaction of students with a computer, 
as well as with each other through a social service. Of particular importance in the framework of project 
activities is the implementation by the teacher of the function of a manager-moderator, which 
presuppose information awareness, as well as technological equipment. 

Based on the analysis, the following educational processes are currently undergoing digitalization: 

• Conducting lectures, which is implemented by adding text-based educational materials or videos; 
• Create courses consisting of several lessons, including lectures and seminars; 
• Conducting seminars, which are implemented by adding materials and tasks, as well as their 

further verification; 
• Organization of testing of students; 
• The possibility of communication between students and teachers, through forums, chats or 

comments on educational materials; 
• Logging of attendance. 

There is no doubt that new technologies and learning models are exciting and bring unexpected 
opportunities to students, but they always require technical support. Currently, there are features related 
to the implementation of digital education. Thus, not all the advanced teaching methods considered by 
us in this study have been implemented worldwide. Education should keep up with the times, and 
educational institutions should also introduce digital technologies in a timely manner to meet the growing 
needs of participants in the educational sphere, taking into account the preservation of the best 
experience of traditional education. Digitalization should take place against the background of careful 
scientific and methodological support, designed to find ways to integrate digital technologies into the 
school with the optimal prevention of their possible negative effects. The specifics of the process of 
transformation of the educational sphere is that each higher school and its educational environment are 
unique by nature, although they are built on general principles, and therefore, the application of the 
same resources, efforts for digital transformation leads to unique processes of transformation of internal 
pedagogical processes in higher education. 
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AND EDUCATIONAL PROCESS 
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Abstract 
Neuroeducation is becoming increasingly popular in scientific circles and in society today. The 
unquestionable importance of neuroscience in education has been underlined by international 
organizations such as the Society for Neuroscience. Neuroeducation has emerged as a branch of 
neuroscience in the last decade, with the primary goal of interdisciplinary training of teachers that 
combines research and educational practices to include scientists and educators in order to contribute 
to the learning process, educational process, and overall human development.  

The purpose of this paper is to investigate the relationship between cognitive neuroscience, learning 
and the educational process by presenting and analyzing recent research data gathered from studies 
over the previous decade following a systematic review. The research was gathered using databases 
(Scopus, Elsevier, Pubmed) and then categorized and organized using the following criteria: a) 
keywords utilized, b) age category of students, and c) level of education of participants. The 
neurocognitive parameters (perception, attention, memory, and executive functions) were studied and 
analyzed first; followed by emotional parameters/ descriptors (emotional function); and finally, the 
relationship between the two main categories of parameters and the educational process and learning 
in general.  

The findings of this study show the need of integrating neurosciences into primary and secondary school 
curriculum to improve students' academic performance as well as their emotional adequacy/stability and 
intelligence through improved regulation of negative expression of emotions (stress, poor self-esteem) 
and improvement of their empathy and social skills. In the paradigm of the Greek educational system 
are the recent implementation of sex education in primary and secondary schools and the adjunction of 
social workers and school psychologists in Greek schools’ staff. At the same time, the findings of this 
systematic analysis highlight the need for increased educational community understanding of 
neuroscience issues with emphasis in neuroimaging techniques which, if implemented in a well-
established way by interdisciplinary groups for instance teachers and cognitive psychologists, might 
considerably contribute to the adoption of novel learning strategies to improve the educational process. 

Keywords: Neuroeducation, cognitive functions, neuroscience, perception, attention, memory, executive 
functions, emotions, learning, education. 

1 INTRODUCTION 

1.1 Bridging the Gap between Neuroscience and Educational Neuroscience 
Neuroscience as a field evolved gradually in the nineteenth century via the study of the nervous system, 
utilizing data from research and other disciplines. This field makes an effort to answer concerns about 
how neurological systems are structured and interact, and, therefore, how they impact an individual's 
behavior. Neuroscience generally uses research tools and methods from various other sciences such 
as genetics, molecular and cell biology, physiology, anatomy, and behavioral biology. Educational 
neuroscience is a relatively recent field of study that is characterized by a high degree of 
interdisciplinarity. Its goal is to enhance educational practice through the application of brain research 
results. Other fields of study, including education, psychology, and neuroscience, are also seeking to 
improve teaching and learning through the application of their studies (Bruer, 2016). The field of 
educational neuroscience seeks to understand the function of the human nervous system and its 
components (such as the brain), the mechanisms of reading, the cognitive function of mathematics, 
problem-solving, emotions but also how these concepts are applied in the educational and teaching 
process to enable, as far as possible, the completion of attention, perception, concentration, 
comprehension, memory, and learning. The relationship between neuroscience and education is 
increasingly becoming prominent and established, primarily via research undertaken globally in recent 
decades. Knowledge of how the brain works is quite beneficial for the respective teacher. This 
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knowledge enables the instructor to gain a better understanding of the learning process and pedagogy 
and to approach each learner uniquely, according to his or her needs, in order to facilitate and improve 
the learning process. 

Numerous research demonstrates neuroscience's importance to the educational process (Ching et al., 
2020). Teachers in the specific research acknowledge the importance of bridging the two sectors, aiming 
for the most pleasing academic development possible for their pupils, despite their lack of knowledge. 
Other research examines the brain and if it is beneficial to understand how the brain functions during 
students' learning, and whether it is possible to find ways to improve the educational process and 
curricula using neuroscience results (Ansari et al., 2012; Sasikumar, 2016; Rueda, 2020). As a result, 
the link between neuroscience and education is regarded as critical. Additionally, neurosciences make 
a tremendous and highly profitable addition to the educational process. It enables the educational 
practice to attain its objectives in terms of academic performance and social an emotional development. 

1.2 Literature Review 
Educational neuroscience is a rapidly growing multidisciplinary field with the goal of connecting basic 
neuroscience, psychology, and cognitive science to educational technology. It examines the relationship 
between education and the 'Brain Sciences,' which include neuroscience, child psychology, and 
cognitive science. In 2011, According to theorist of neuroscience, Batro noted that "the bridges between 
brain sciences and education are numerous and rapidly expanding." Neuroplasticity is a critical bridging 
process, and the molecular, neuronal, and brain-wide mechanisms underlying it should be further 
investigated in the future'. Additionally, ‘brain and cognitive science methods have advanced to the point 
where we can now objectively monitor a child's brain's developmental trajectory and document how this 
trajectory is shaped by parental, educational, and other environmental influences. 

Two main segments of knowledge connect neuroscience and education: (i) the brain structures that 
underpin various educational processes such as reading, attention, memory, calculation, and language 
acquisition; and (ii) the way educational processes affect brain structure and function. Over the last few 
years, extensive research has demonstrated the importance of these processes in learning, more 
specifically in the fields of literacy and education. For instance, learning to read is one of the most elegant 
demonstrations of the brain's neuroplasticity. According to the neuronal recycling hypothesis, children 
must learn to associate sounds with letters in order to read, forming neural circuits between brain 
structures originally specialized for vision (the occipital cortex) and hearing (the auditory cortex) (the 
auditory cortex). Functional neuroimaging, which records brain activity while performing a task, offers a 
unique opportunity to understand and visualize the neural circuits that form during the acquisition and 
mastery of reading. Unfortunately, despite adequate instruction, intelligence, and sociocultural 
opportunities, a few children do not develop age-appropriate reading skills. This is referred to as 
developmental dyslexia and is believed to occur due to a structural or functional disruption of the brain's 
reading network. 

The nervous system is a complicated and one-of-a-kind system responsible for a wide variety of human 
functions. Human conduct is also influenced by the interpretation of thoughts and emotions (Harasym, 
2008). Until recently, it was assumed that the brain was a static mass of neurons. This theory, however, 
has been amended. To function properly and accomplish the plethora of duties required on a daily basis 
and promote the learning and educational process, the brain requires specific abilities. Nerve plasticity 
is one of these abilities. This phrase refers to the neural system's capacity to change through time, both 
at the molecular and macro-eastern levels. According to the definition provided, the architectural 
arrangement of the brain is constantly changing because of both internal and external stimuli 
encountered in daily life. 

To develop new memories and cope with the harm that is likely to occur during human life, the human 
brain must possess remarkable plasticity. Nevertheless, this plasticity does not apply to the entire brain 
but rather to a subset of neurons, each unique. Thus, the brain establishes new neural connections. The 
human brain can create and form some pathways via neural connections that enable an individual to 
gain access to knowledge. Thus, when the learner establishes new brain connections, knowledge 
becomes even more accessible (Harasym, 2008). The brain's neuroplasticity persists throughout a 
person's life but diminishes as the subject matures. Individuals can observe the neuroplasticity of the 
human brain by observing their behavior. As the neurological system is altered in general, the 
individual's behavior may also change, which we refer to as learning. It is worth mentioning that this 
alteration in the brain might occur due to learning (Sasikumar, 2016). A range of brain imaging 
techniques has been developed during the last decades to map brain activity during the learning and 
educational process. 
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The most widely used noninvasive brain imaging methods relevant to educational research are 
functional magnetic resonance imaging, or fMRI, and electroencephalography, or EEG (Dick et al., 
2014) for an overview of cognitive neuroscience methods relevant to educational research these 
methods have also been extremely popular (Cacioppo et al., 2008). These techniques are noninvasive 
since they do not use radioactive substances and do not cause or rely on brain lesions. 
Psychophysiological techniques, such as eye movement data, heart rate data, or galvanic skin response 
data, are occasionally referred to as neuroscience techniques. 

Functional MRI, one of the most frequently used techniques in cognitive neuroscience, is a subtype of 
magnetic resonance imaging used to study brain function. More precisely, it measures variations in the 
oxygen level in the cerebral blood as participants do a specific cognitive task in the scanner. The approach 
is based on the idea that neuronal activity and cerebral blood flow are inextricably linked. Thus, increases 
in cerebral blood oxygenation are a function of the vascular system responding to increases in brain 
activity. This enables one to explore the location of a particular (cognitive) process within the brain. For 
instance, these studies identified brain areas associated with language and reading, mathematics (Menon, 
2015), and more general activities such as executive functions (Bunge & Souza, 2009). 

As with MRI studies, there is growing interest in using EEG techniques to understand better how 
functional brain networks arise and interact during complex cognitive activities. As a result, the study of 
brain oscillations (i.e., oscillations in various frequencies of the continuous EEG signal, also known as 
brain waves or rhythms, which are believed to indicate knowledge representation as well as knowledge 
transfer between different brain areas), as well as the synchronicity of these oscillations in different brain 
regions, has grown in popularity. For instance, these EEG oscillations have been linked to cognitive 
stress, and these EEG measures can be employed in educational research as continuous online 
assessments of cognitive load during learning. Furthermore, technological advancements in EEG 
technology have resulted in the development of wireless EEG systems. These systems are particularly 
interesting for educational research because they enable data collection in more ecologically appropriate 
settings and with several participants simultaneously. For example, Dikker et al. (2017) recently 
examined group interactions in the classroom. They discovered that the synchronization of brain activity 
patterns between different students predicted their classroom engagement, indicating that greater 
synchrony in brain activity patterns between students was associated with increased class engagement. 

One of the most recent breakthroughs in neuroscience is that the human brain is highly plastic, meaning 
it can be modified by experience, a process termed experience-dependent plasticity process occurs 
throughout life. In addition, massive developmental changes in brain structure and function occur 
throughout adolescence and beyond, and these changes are influenced by environmental input. One 
such example comes from a study of London cab drivers, which examined the effect of considerable 
training in learning how to navigate the city on brain anatomy. This study discovered that teaching taxi 
drivers' navigational skills altered their hippocampi, a region similarly involved in spatial navigation. The 
amount of training was associated with the magnitude of the observed morphological alterations in the 
brain. Notably, there were individual disparities in the degree to which training altered brain anatomy, 
implying that plasticity is not limitless. Special education is another area in which the impacts of 
education on the brain have been demonstrated, as seen by the research of the effects of specific 
remedial interventions on brain structure and function in children with atypical development. These 
investigations established that normalization—in which brain function becomes increasingly comparable 
to that of a typically developing control group—and compensation—in which activity patterns in regions 
other than those reported in usually developing children—occur. These patterns of how individuals with 
atypical learning compensate for their issues are highly relevant to education because they may provide 
fresh tactics for teaching specific compensatory strategies, the impacts of which should be examined in 
educational research. 

2 METHODOLOGY 
The present work employed the systematic survey review method. In a broader sense, a systematic 
review is a procedure that tries to aid and direct scholars to explore acquired information. The grouping 
and classification of research and studies enable the presentation of research on a specific issue.  
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Figure 1. Research Flowchart. 

The current study's systematic review intends to combine studies on the relationship between 
neuroscience, cognitive functions, and emotions and the field of education and the learning process—
the publications included span the last decade, more precisely from 2010 to 2021. ResearchGate, 
PubMed, Google Scholar, ScienceDirect, Scopus, and the National Archive of doctoral dissertations 
were used as search engines. The research was gathered using databases (Scopus, Elsevier, Pubmed) 
and then categorized and organized using the following criteria: a) keywords utilized, b) age category of 
students, and c) level of education of participants. The keywords that utilized were: neuroeducation, 
brain plasticity, neuroimaging techniques, neurocognition, emotion, cognitive functions, learning, 
educational process (Figure 1). 

3 RESULTS 

3.1 Neurocognitive Parameters 

3.1.1 Perception in Learning and Educational Process 
Perception appears to be a product of a creative process based on the computational capability of 
neurons joined in a network. This was a huge turn. Additionally, it affects neurosciences. Experimental 
research ceased to focus entirely on the link between stimuli and responses. Rather than that, it 
concentrated on their flow from their conversion to aesthetic information via appropriate aesthetic 
receptors their "mental" representation in the brain on an internal level. In a more general sense, each 
neuron receives a stimulus and responds to it by converting it to nerve impulses. The perceptual process 
operates according to this model. While the first functional images of the brain did not surprise 
neuroscientists, they definitively confirmed the empirical view that the brain is not a single mechanism 
for processing stimuli and generating responses, as behaviorist theorists or proponents of "mass action" 
claimed, but a collection of distinct mechanisms, each with its own anatomical and functional 
organization. The nervous system gets a specific amount of stimuli from the outside environment, each 
containing some information and data. It is directed to various parts of the brain via nerve impulses. The 
receptor determines the area to which it is directed. For example, visual information is mostly focused 
on the occipital, temporal, and parietal lobes. In 1941, with the publication of three cases of patients with 
substantial damage to the right parietal area in WR Brain, it was determined that injury to this area was 
connected with issues not only with perceptual capacity but also with attention, as will be discussed 
below. Additionally, research has established that the frontal lobe is involved (Radua et al., 2014).  

Sensory organs are susceptible to changes in excitation levels yet frequently adapt to constant data 
sensor inputs. Thus, they find physics energy (light, sound waves, heat, vibration, and so forth), while 
each mechanism requires a minimal quantity of energy to trigger the "activation limit." It is worth noting 
that the sense also encompasses "decision making." the stimuli's qualities, and the mechanism by which 
they are processed. Cognitive science acknowledges as proper the operating process of the perceptual 
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mechanism by which people can reason in a complicated manner, in terms of planning and resolving 
daily challenges, particularly those involving: (a) Solution selection, insight, and critical thinking (b) 
Ingenuity and discovery (c) Rational thought (d) Decision-making and judgment. All these components 
are activated during learning and educational process. The contribution of the cognitive function of 
perceptual ability is apparent and demonstrated in current research and investigations. Numerous 
research study the relationship between language practices and perception, but also with reading skills 
and comprehension of written language, both in children with dyslexia and in students with formal 
development. Apart from language understanding and reading, it is critical to correlate the perceptual 
process with mathematics. The notion, in particular, is demonstrated to affect arithmetic calculations 
(Cui et al., 2019). 

3.1.2 Attention in Learning and Educational Process 
Various components of attention are required in everyday life, such as the ability to identify potential 
danger and the ability to comprehend both verbal and non-verbal communication. All of these functions 
are also required for the educational process. To substantiate the preceding position, it is necessary to 
refer to research that has been undertaken to define the role of attention in learning. A distinct objective 
of this study was to determine whether there is a relationship between attention and reading 
comprehension. As a result, it was discovered that the cognitive function of attention is critical for the 
processing of reading and thus a component of the educational process.  

According to research conducted utilizing fMRI and PET, the process of attention activates primarily 
prefrontal and parietal areas. According to WR Brain in 1941, three individuals with parietal lobe injury 
all showed trouble paying attention - as indicated previously - but not with memory. Lower temporal and 
occipital areas are stimulated less frequently, which is mostly due to a shift in the center of attention. It 
should be emphasized that lesions primarily in the right parietal lobe are more likely to induce attention 
problems than lesions in the left. Thus, when the parietal lobe of the left hemisphere is damaged, the 
right hemisphere compensates for the attention impairments. The converse is quite improbable. This 
finding was validated in several trials conducted on persons who did not suffer any injury. Additionally, 
the right parietal lobe dominated attention control in these instances. 

Numerous studies demonstrate the importance of attention to learning and the connection between the 
two (Rusch, et al., 2017). More precisely, it appears that basic attention impairments and challenges 
result in difficulties and deficiencies in the reading process (Vidyasagar, 2019). Additionally, classroom 
teachers' attention management skills enable them to monitor and observe pupils' moods or emotions 
in the classroom. 

3.1.3 Memory in Learning and Educational Process 
Each memory is diffusely preserved throughout the brain, particularly in the structures that contributed 
to its formation. According to the study, the hippocampus, amygdala, and lower temporal lobe are the 
key brain areas that contribute to memory retention. 

Hippocampus: It has been demonstrated that this brain structure is critical for transferring new 
knowledge to long-term memory. Numerous hypotheses have been developed about the brain's 
function, including the "theory of the cognitive map." According to this hypothesis, the hippocampus 
serves as a map of the external world, storing information gathered through the senses. Another view 
is that the hippocampus is involved in retaining the behavioral meaning of numerous stimuli rather than 
a single input. 

Amygdala: This structure is primarily associated with emotional memories. 

Lower temporal lobe: This structure contributes to visual memory retention by playing an active role in 
visual perception. Additionally, the medial temporal lobe appears to be involved in information retrieval. 
This is demonstrated by the inability of people with temporal lobe (and frontal lobe) impairment. 

Although memory and learning are related ideas, they are not equivalent. Memory and learning, 
according to Piaget and the cognitive theory of learning, are not two static states; rather, they are 
regarded ongoing processes. Thus, to facilitate the learning process, it is prudent to activate previously 
stored knowledge in the individual's memory system. 

Both explicit and implicit memory appear to be intimately connected with the human learning process. 
The capacity to acquire new knowledge is intrinsically linked to what an individual currently knows. 
Therefore, the ability to recall events, settings, and experiences indicates that they were either recorded 
in the human brain or that the learning process occurred. According to Baddeley (1986) research, 
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working memory is critical for learning and comprehension. As previously stated in this study, working 
memory is a form of short-term knowledge retention. Its components (executive unit, modular circuit, 
and visual-spatial notebook) all contribute to the cognitive function of learning. To summarize, learning 
and memory are two cognitive tasks that are inextricably linked. One appears to assist the other. They 
are triggered and carried out by numerous parts of the brain, most notably the amygdala and 
hippocampus. These two regions of the brain are principally responsible for learning and memory; both 
of these processes are critical and complex. 

Numerous studies demonstrate and establish a correlation between memory retention and, more 
specifically, working memory or working memory ability and ease with the educational process, 
specifically with reading ability and ease (Carretti et al., 2009; Yeari, 2017; Giofrè et al., 2018). Other 
types of memory appear to have an effect on the process of learning to read words. Apart from reading 
ability in typically developing children, the role of mnemonic retention in typically developing children, 
particularly those with Down syndrome, is also noteworthy. Memory appears to be a critical component 
of reading skill in this set of pupils as well (Nash & Heath, 2011; Roch et al., 2012). Finally, memory 
makes a comparable contribution to mathematics. Working memory, in particular, has been linked to 
the ability to solve numerical problems (Berg, 2008). 

3.1.4 Executive Functions in Learning and Educational Process 
When a person is involved in a project, executive functions are critical as superior cognitive functions. 
They are the fundamental abilities necessary for a person's easy adaptation to new conditions, his 
capacity to manage his emotions and resist temptation, as well as his ability to collaborate with others. 
In particular, when it comes to the student population, the executive functions are critical for the induction 
of children into preschool. Additionally, there is compelling evidence that enhancing Executive Functions 
can benefit children with this type of deficiency in their daily activities, academic careers, and even 
emotional lives. Executive functions are defined as the capacity to manage brain processes that 
organize, control, program, and monitor data regarding perceptions and kinetic information previously 
recorded in memory. These abilities enable the individual to establish a goal, plan necessary actions, 
carry out and monitor the goal, alter his actions as necessary, and evaluate the outcome of his efforts 
(Gkintoni et al., 2017). 

Executive functions must be evaluated accurately since they are necessary for daily life and independent 
living and because executive functions represent brain health. According to this article by Kapa, Plante, 
and Doubleday (2017), growth in the principal axis of executive functions follows an evolutionary 
trajectory that begins just before two years and continues through adolescence and adulthood, 
beginning with attention maintenance. Following it, working memory, interception, and lastly, a change 
in focus of attention is required. The executive function's relationship to the other processes of the 
human cerebral cortex can be explained using the ratio of a conductor to a chord. The conductor owns 
only 0.7 percent of the orchestra's musical instruments. However, without the conductor, musicians and 
their instruments do not select or play music in an orderly and coordinated manner. Although this 
"master" is located in limited portions of the central nervous system (CNS) tissue (e.g., frontal cortex) in 
humans, intelligence, memory, language skills, and other mental functions cannot be used efficiently or 
at all without it. 

As previously stated, cognitive activities are primarily conducted by the brain and nervous system in 
general. The prefrontal cortex, in particular, appears to play a critical role in executive tasks (Cristofori 
et al., 2019). One could relate it to the relationship between a conductor and his orchestra to better 
appreciate the interaction between executive functions and other cerebral cortical activity. The conductor 
is only about 0.7 percent of the orchestra, but they cannot play music in an orderly or coordinated 
manner without him. Thus, executive activities may occur in the prefrontal cortex - a sparsely populated 
region of the brain. However, intelligence, memory, linguistic ability, and other mental abilities cannot 
be utilized efficiently or at all without them (Varney & Stewart, 2010). 

The importance of executive functions in education has also been emphasized in recent studies. Initially, 
they contribute to a broader environment for children' academic achievement in school and out of school 
(Watson et al., 2016; Sulik et al., 2020). They are viewed as critical since they contribute to improved 
reading skills (Greenfader, 2019) as well as mathematics talents and skills (Sasser et al., 2015). 

Recent years have seen an increase in interest in children's executive function skills, as these skills 
appear to have a broad impact on social and emotional understanding, as well as academic performance 
(Kapa et al., 2017). In a variety of learning situations, staff functions can aid children in controlling their 
attention and conduct. This can occur at home during the early years, with these skills transferred to the 
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classroom as soon as children begin school, allowing them to eventually participate actively in daily 
learning activities. 

In children, staffing shortages can manifest as deficits in communication / social interaction, homework 
completion, project execution, and group play. These are the areas in which the kid engages in everyday 
activities referred to as projects. The project is a dynamic experience comprised of self-organized and 
self-disciplined behaviors geared toward completing everyday life activities (such as play/leisure, self-
care, and work). The executive function is the most crucial cognitive function because it determines 
one's ability to participate in daily tasks. 

Executive dysfunction has been associated with behavioral difficulties and has been observed in 
individuals with neurodevelopmental disorders such as reading disabilities and Attention Deficit 
Hyperactivity Disorder (ADHD). Early childhood as a vital period for examining executive function 
findings that act as predictors of future behavior. To substantiate this notion, research extending all the 
way back to early childhood has established that impaired executive function is associated with 
unfavorable peer interactions, poor emotional control and externalization of difficulties, poor social 
understanding, and inferior social skills. From early preschool to late elementary school, children with 
executive deficiencies such as low retention, high levels of impulsivity, and a short attention span have 
been proven to have poorer mental and physical health in adulthood than children with normal brain 
function. In older children and adolescents, executive function deficits are also substantially connected 
with aggressive conduct. 

Additionally, executive functions are connected with a variety of intellectual and social abilities, including 
school readiness, early schooling, mathematics understanding, and subsequent academic course 
completion. As a result, they are seen as a critical component of academic performance, as they 
facilitate critical cognitive processes associated with learning (Antonopoulou et al., 2020). Executive 
functions, for example, enable simple arithmetic in mathematics, such as assisting youngsters in 
maintaining their position while counting or acquiring pertinent information about a topic. Executive 
functions can also aid in children's language development; for example, they can concentrate on specific 
letters and store associated phoneme information in order to interpret words. Frequently in academia, 
students' fundamental difficulties are identified in areas of executive function, demonstrating 
discrepancies between performance in structured and unstructured situations, difficulty in novel 
situations where knowledge and action are unrelated (the student can frequently say "correct" but not 
do it), decreased self-regulation, and "neglect of the goal" (inability to perform the steps necessary to 
achieve). Because executive functions are critical for current and future academic achievement, early 
interventions that help children develop their staff functions before they enter school can aid in their 
social and intellectual development (Antonopoulou et al., 2021).  

3.2 Emotional Parameters 

3.2.1 Basic Emotions in Learning and Educational Process 
Emotions are research for various disciplines such as the social sciences, psychology, and 
neurosciences. The cooperation of these sectors on this issue will contribute to a better understanding 
of their feelings and mechanisms. In particular, neuroscience has given much information about the 
mechanism of emotions and which areas of the brain are involved in it. It has been found in a more 
general context that the right main area of the brain is responsible and is directly related to the 
processing of emotions. Patients who have had damage to the right side, such as the posterior frontal 
lobe or the anterior parietal lobe, may not express their emotions verbally. James Papez in 1937, first 
reported in the field of science that emotional experiences and expression take place in specific areas 
of the brain through brain circuits. According to Papez's theory, the hypothalamus plays a vital role in 
expressing emotions and emotional behavior in general. The hypothalamus is to some extent 
responsible for the appearance of stress. Another area of the brain directly related to emotions is the 
amygdala, which is essentially the first to appreciate the value of sensory inputs. The amygdala is 
located inside the hippocampus and plays a crucial role based on research, including fear, anxiety, and 
aggressive behavior. 

In order to make more transparent the neurobiological background of emotions, it is necessary to refer to 
the cerebral cortex, which in turn plays an important role. Through its connection with the prefrontal and 
anterior temporal lobe, "ensures" the function of higher cognitive functions of emotion. Therefore, an 
abnormality in the amygdala and its connection to another brain area can cause various neurobiological 
disorders. An example is a monopolar depression where there is a lack of good perspiration between the 
amygdala, the chamber's medial chamber, and the visual and middle frontal cortex. Emotions pervade 
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practically every element of human life and appear to alter how everyone thinks. As a result, they cannot 
help but affect the educational process. Additionally, emotional thinking encompasses cognitive functions 
such as remembering and decision-making (Immordino-Yang & Damasio, 2007). Therefore, positive or 
negative emotions serve as motivators for students and teachers alike. 

In each scenario, the individual manages and is influenced by each emotion differently, both in a broader 
context and during the learning process. However, some emotions appear to facilitate learning, while 
others act as a hindrance. For instance, consider how stress and melancholy impair memory, students' 
choices in class, and performance. However, as previously said, not every student is influenced by 
emotions in the same manner. Thus, a student who experiences rage, for example, may be able to 
channel it constructively and overcome obstacles or even defend his rights, ultimately benefiting from 
learning. On the other hand, positive emotions such as joy benefit learning by increasing motivation to 
study, facilitating decision-making, and resolving a potential problem. 

 
Figure 2. A Proposed Model for Neuroeducation in School. 

Additionally, it is prudent to notice that when people feel unpleasant emotions, they negatively view the 
world. On the contrary, when individuals are in a more favorable emotional state, they respond more 
positively to the world around them. After then, pupils may behave similarly in the school community. 
The following section will discuss studies that demonstrate that emotions have a beneficial or harmful 
effect on the student and educational process. Additionally, as indicated and proved in the preceding 
chapter, memory, attention, and perception play critical roles in the learning process, according to the 
book "Emotion", emotions, particularly stress, appear to exert a distinct influence on cognitive functions, 
particularly perception, attention, and memory. In the case of attention, it was discovered that someone 
anxious or experiencing a strong emotion has difficulty consciously and unconsciously clarifying the 
incoming information. On the other hand, memory appears to be impacted as well, and more precisely, 
emotions do not always appear to permit accurate memory. 

Recent research establishes a link between stressful events and emotional intelligence and academic 
success. It is discovered that someone exposed to a stressful scenario and has a low emotional 
intelligence index performs worse academically as well as in cognitive and social functions. Stress and 
students' emotions, in general, have been shown to have a significant impact on the mathematics lesson 
and, more particularly, on the ability to solve mathematical problems (Ramirez et al., 2016). As a result 
of the research and studies conducted, it is clear that emotions play a critical role in the school classroom 
and, consequently, in the learning process. 
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4 CONCLUSIONS 
The present study investigated neurocognitive (perception, attention, memory, executive functions) and 
affective (basic emotions) characteristics associated with learning and educational process shaping. More 
precisely, the study examined the role and contribution of i) neurobiology with emphasis in neuroimaging 
techniques, ii) cognitive processes, and iii) emotions in education and learning. Perception, attentiveness, 
and memory retention were all examined cognitive functions. Additionally, as part of this effort and to gain 
a better understanding of cognitive functions and emotions, the neurophysiological underpinnings of these 
notions were studied. In other words, the location and function of cognitive processes and emotions in 
humans were explored and analyzed. The present work employed the systematic survey review method. 
In a broader sense, a systematic review is a procedure that tries to aid and direct scholars to explore 
acquired information. The grouping and classification of research and studies enable the presentation of 
research on a specific issue. The study discovered that cognitive functions, specifically perception, 
attention, memory, and executive skills, significantly impacted the educational process. Academic 
success, particularly in mathematics and reading abilities and understanding, is tied to perceptual 
processes, attention, memory retention, and executive functions. Apart from the effects of cognitive 
processes on learning, the trainees' emotions also play a significant role. Stressful, emotional states impair 
pupils' academic and social performance in the classroom and at school. In recent decades, there has 
been an increasing discussion concerning neuroscience, cognitive psychology, and their relationship to 
the educational process. A strong connection between the two begins and develops, and indeed, 
neuroscience and cognitive psychology are seen as particularly beneficial for the learning process. 
Success and failure in school are the consequence of a patchwork of numerous elements. Among these 
components are each student's cognitive abilities and emotions. These two factors have a significant 
impact on the educational and learning processes. As a result, the establishment of a field of educational 
neuroscience has become critical, i.e., the integration of neuroscience and education. Linking these 
sciences and establishing the branch of "Educational Neuroscience" is still in its infancy. As a result, the 
existing literature and research are insufficient. In particular, in Greece, one can quickly discover through 
a search that "educational neuroscience" is a discipline of research that has not been integrated into the 
country's educational system. 

However, educational neuroscience, or neuroeducation as it is sometimes referred as, is gaining traction 
in scientific circles and throughout society. It's worth noting that a leading international organization of brain 
scientists, the Society for Neuroscience (2009), recently emphasized the unquestionable importance of 
neuroscience in education and the vital necessity for collaboration between the two sciences, in a 
memorandum provided by the organization's head, a tipping moment was indicated for the emergence of 
this multidisciplinary item in all neuroscience research facilities globally. From that time until now, 
neuroeducation has been regarded as a subfield of neuroscience with the primary objective of providing 
rigorous interdisciplinary training that integrates research and educational practices in order to prepare 
scientists and educators to contribute to the learning process, teaching, and human development. It should 
be highlighted that since 2007, journals such as (Mind, Brain, Education, Cortex) have published technical, 
scientific articles with a primary focus on neuroscience and education. Simultaneously, in 2009, higher 
education institutions such as (Columbia, Harvard, and Cambridge) began operations. They have built 
nationally known undergraduate programs in this new discipline that blends biology, cognitive sciences, 
and cognitive psychology (cognitive psychology), the science of nervous system development, and 
pedagogy. Similarly, John Hopkins University, through the organization of conferences such as Learning, 
Arts, and the Brain, evaluated the common components of scientific research, neuroscience, teaching, 
and learning, with an emphasis on the role of music and art, thereby emphasizing the critical role of emotion 
and the circulation of emotional parameters beyond the brain. 

Additionally, recent studies, as reported previously in this study, are continuing to yield increasingly 
reliable results regarding the complex cognitive functions of the brain associated with learning and 
education, which are then verified through monitoring in various educational centers educational 
institutions. All of these studies' conclusions may be advantageous in implementing more effective 
learning tactics and teaching techniques. Additionally, observations of the brain's development from the 
embryonic stage aid in elucidating the fundamental principles behind brain formation. When combined 
with new neuroimaging tools and ongoing advances in this field, it will facilitate future research. Finally, 
during the learning and educational process, the brains of newborns, babies, and children are carefully 
observed. In summary, by following the preceding, we can increase our scientific understanding of the 
learning and education mechanisms at the many developmental stages of children, adolescents, and 
even adults. This may facilitate developing more substantive and comprehensive ideas for the 
modifications that schools' curricula require, including neuroscience findings to create strategic and 
pedagogical strategies to aid the learning and teaching processes. 
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Cognitive neuroscience's applicability to educational research is an interdisciplinary endeavor that 
resides at the intersection of cognitive neuroscience, cognitive psychology, and educational research. 
Methodologically, (cognitive) neuroscience provides a toolbox of approaches applicable to educational 
research. These techniques are relevant for comprehending the most fundamental cognitive processes, 
mainly when educational research is positivist in orientation. Cognitive neuroscience has several good 
uses in educational research, including giving causal models for atypical development, assisting in 
understanding learning at the biological level, and enabling predictions for educational research. The 
human brain develops in response to experience, and a growing number of studies examine the impact 
of education on brain (re)organization. However, using cognitive neuroscience in educational research 
is not without difficulties. These considerations include ecological validity, the breadth of a biological 
explanation, and the possibility of misconceptions developing. Future cycles of translational research 
that integrate cognitive neuroscientific findings and educational ideas will lead to the development of a 
more robust knowledge foundation that will benefit education. 
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Abstract 
In this paper, we present the first analysis of the main international cooperation actions carried out by 
the Facultat d'Informàtica de Barcelona (FIB), from the Universitat Politècnica de Catalunya - 
BarcelonaTech (UPC), in its almost forty-five years of history. The wide range and diversity of these 
actions have been consolidated in the operation of the FIB and have improved the academic activity 
and the educational offer of the school. It is important to highlight that the decentralized organisation of 
the UPC allows each school to organise and manage its educational offer and its internationalisation 
policies with a notable degree of independence. 

In this institutional context, the identification and classification of the FIB's international cooperation 
activities, and the study of their relationships with the educational activities of the school have allowed 
us to prepare a micro-level type of study that is rarely present in the literature [1]. 

Based on the analysis of institutional documentation, both from FIB and UPC, and the testimonials of 
the different people involved in the international cooperation overall experience of the FIB, we first list 
the internationalisation actions and then we classify and evaluate them in their respective context. The 
classification is done along three axes: 1) the set of internationalisation descriptors proposed by 
Guillaume & Vanholsbeeck [2]; 2) the higher education internationalisation cycle proposed by Perez-
Encinas [3] as an extension of Knight's [4]; and 3) the relevant historical periods of the FIB emerging 
from our study, from 1976 up to 2017. In addition, we also analyse various academic indicators (students 
enrolled per year, graduates, access grades, etc.) and we relate them to the available international 
cooperation indicators (number of students in incoming and outgoing mobility, number of agreements, 
etc.). We have faced in this task some difficulties due to incomplete or inconsistent data, luckily not 
central to our purpose. 

As a final result, we have obtained a quantitative and qualitative analytical description of the evolution 
of the FIB in the studied period. It points out the most innovative and pioneering milestones of its activity 
from the point of view of international cooperation, which have been influenced by the consecutive FIB 
management teams leading the school, and the social and institutional context of the analysed period. 

Our research visualises and highlights for the first time the internationalisation work carried out by the 
various FIB management teams and the administrative staff involved. It also shows the correlation 
between internationalisation efforts and the improvement of educational activity, the core mission of a 
university school like FIB. Significant examples are: the international approach followed in the design, 
update and accreditation of FIB’s degrees; the increasing offer of FIB education provided in English, 
from several selected subjects up to some degrees exclusively taught in English; the collaborative 
design and teaching of international master degree programs. 

The research procedure followed, the undertaken classifications and the analytical results obtained will 
help FIB to improve both its future international cooperation strategy and the mechanisms for collecting 
and analysing the relevant information. Hopefully, the results obtained could also be used as a reference 
for other university schools. 

Keywords: International cooperation, educational experience, internationalisation of higher education, 
international curricula, student mobility. 

1 INTRODUCTION  
In this paper we present the first analysis of the main international cooperation actions carried out by 
the Facultat d'Informàtica de Barcelona (FIB), from the Universitat Politècnica de Catalunya - 
BarcelonaTech (UPC), in its almost forty-five years of history. The identification and classification of the 
FIB's international cooperation activities, and the study of their relationships with the educational 
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activities of the school have allowed us to prepare a micro-level type of study that so far is rarely present 
in the literature [1]. 

Our study is framed within the area of Internationalisation of Higher Education (IoHE). In the 1990s, its 
foundations were laid and its formalisation began. Successive works by Jane Knight ended in 2004 with 
the formulation of the most commonly accepted definition: 

"Internationalization at the national, sector, and institutional levels is defined as the process 
of integrating an international, intercultural, or global dimension into the purpose, functions 
or delivery of postsecondary education" [5]. 

It is emphasised that this is a process to be integrated into all aspects that shape and define HE. Already 
in 2015, a working group led by De Wit together with Hunter and other relevant personalities in the field, 
completed the definition by explaining the two purposes of IoHE:  

"... in order to enhance the quality of education and research for all students and staff, and 
to make a meaningful contribution to society." [6] . 

In other words, internationalisation is not an end in itself. 

Previous work ([5],[7]) examines the main reasons why it may be appropriate for institutions to make the 
effort to incorporate internationalisation into their strategy. Broadly speaking, four categories are 
established: 1) political reasons; 2) economic reasons; 3) academic reasons; and 4) cultural and social 
reasons. In the category of academic motives, the following specific aspects are pointed out: 
international dimension to research and teaching; extension of academic horizon; institution building; 
profile and status; enhancement of quality; international academic standards. These works are the frame 
of reference for our research on a specific institution, the Facultat d'Informàtica de Barcelona (FIB) of 
the Universitat Politècnica de Catalunya (UPC) (Barcelona School of Informatics; Technical University 
of Catalonia - BarcelonaTech): the first analysis of these characteristics at the micro level. It is important 
to highlight that the decentralized organisation of the UPC allows each school to organise and manage 
its educational offer and its internationalisation policies with a notable degree of independence.  

We want to analyse the impact of FIB internationalisation actions in the academic environment of the 
centre throughout its 45 years of history. To this end, we set ourselves the following objectives: 1) to 
carry out the first analysis of the institutional documentation on the internationalisation of the centre; 2) 
to establish the relationship between internationalisation and the centre's educational offer; and 3) to 
generate a qualitative-quantitative case study of internationalisation, at a micro level. 

This paper is organised as follows. In section 2 we present the applied research methodology, based 
on the internationalisation descriptors proposed by Guillaume & Vanholsbeeck [2], and the 
internationalisation cycle proposed by Perez-Encinas [3]. Section 3 describes the collected and 
analysed data, the classification of internationalisation activities, and a discussion on the FIB's context. 
Conclusions and future work are presented in section 4. 

2 RESEARCH METHODOLOGY 
The entire study has been based on the use of two types of information sources. The first, documentary 
information, comes from both the FIB and the university itself, the UPC. The second are the direct 
testimonies of some of the people involved in the management of the centre and who have had both 
academic and internationalisation responsibilities. In particular, this is the case of the three authors of 
this paper.  

As far as documentary information is concerned, we have analysed the FIB's academic reports (the first 
dating from 1987, eleven years after the creation of the FIB) and other types of material that are more 
difficult to access, such as the history of the FIB's websites, the archive of the teaching given in the 
different degrees with the lecturers involved and the language of instruction, and other types of 
documents for internal use. The UPC documentation analysed is basically the set of books 'Dades 
Estadístiques i de Gestió' (‘Statistical and Management Data’) yearly published since 1979.  

To a certain extent, the successive FIB management teams have marked the different stages analysed, 
as shown in Table 1, and have set the period on which the study has focused: from 1976, the year of 
the creation of the FIB, to 2017, the year of the last change in the leadership of the FIB. We have 
preferred not to include or analyse data from the last period and from the current management team, as 
we do not have a sufficient time perspective. 
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Table 1. Outstanding stages in the history of the FIB and the respective management teams 

Period Name Dean Vice-Dean for International Relations 

76/77 – 90/91 The beginnings 6 deans ---- 
91/92 – 97/98 Consolidation Pere Botella Ulises Cortés 

98/99 – 03/04 Social positioning Josep Casanovas Ricard Gavaldà + Toni Cortés 

04/05 – 09/10 Academic expansion Maria-Ribera Sancho Núria Castell 

10/11 – 16/17 EHEA Convergence Núria Castell Núria Castell + María-Teresa Abad + Josep-
Ramon Herrero + Albert Cabellos 

From the analysis of the documentation we have obtained different types of information for each 
academic year: a) academic indicators (active degrees, number of enrolled students, number of 
graduates, number of educational internships, access grade, freshman places offered); b) mobility 
indicators (number of IN and OUT students, countries of origin and destination for each type); and c) 
the set of internationalisation actions carried out in each academic year. It should be mentioned that 
we have detected errors in the sources of information and some discrepancy between the data collected 
by the UPC and those collected by the FIB. Whenever possible, we have indicated the origin of the data: 
FIB or UPC. In any case, we are not so much interested in absolute values as in trends and we have 
already achieved that. We will continue to work to ensure that the values on which we base our analysis 
are as accurate as possible.  

Finally, we have classified all the information obtained on the set of internationalisation actions and 
established their impact on the school's educational activity. We have applied a process of 
identification and classification of the actions around three axes: 1) the set of internationalisation 
descriptors proposed by Guillaume & Vanholsbeeck [2]; 2) the higher education internationalisation 
cycle proposed by Perez-Encinas [3] as an extension of Knight's [4]; and 3) the relevant historical 
periods of the FIB emerging from our study, from 1976 up to 2017. 

Regarding the first axis, a set of internationalisation descriptors, we have used the set of main 
categories defined in [2] and mentioned next. For ease of use in later sections, we have added a coding 
in front of each category and in brackets: (SPI) Internationalisation strategy and policy; (ISPI) 
Implementation of internationalisation strategy and policy; (ED) Education; (R) Research; (CS) 
Community services; (HRM) Human resources management; (AIS) Specific attention to international 
students. We consider that this set of descriptors is sufficiently broad, but at the same time specific, to 
cover all the internationalisation activities of the FIB. In addition, we can work with a higher level of 
concreteness because each of the categories is subdivided into more detailed ones, providing us with 
an adequate level of granularity.  

For the second axis, we have used the higher education internationalisation cycle proposed by Perez-
Encinas [3] (see Fig.1) that is an extended version of the one proposed by de Wit [4]. This extended 
version incorporates the collaborative vision of both the stakeholders and the different institutional 
bodies involved in the task of internationalisation. Such cycle is a very natural formulation taking into 
account the definition of IoHE presented in the Introduction. It is to be interpreted that the institution can 
be in different phases at the same time depending on the objective of the strategic internationalisation 
plan under consideration. We want to highlight phase 9, Integration Effect, that allows to make explicit 
the academic impact of internationalisation, among other things.  

In the third axis we have delimited the relevant historical stages of the FIB, setting the temporal 
reference of the study as defined in Table 1. In the period studied, from 1976 to 2017, we have 
established five stages identified by a representative label of the activity carried out by the corresponding 
management teams. 

Finally, the classification of internationalisation actions according to the three axes described above has 
been materialised in a grid for each of the five stages established. Each grid contains the classification 
of all the activities carried out in that stage with respect to three parameters: the academic year, the 
phase of the internationalisation cycle to which we have associated it and the specific descriptor chosen. 
In short, we regard each slot in the grid as a set of pairs <academic year, phase of the internationalisation 
cycle> where each pair has associated the set of actions carried out by the FIB at that time and in that 
phase of the cycle. In turn, each action is coded following the type of the descriptors of the first axis. 
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Figure 1. The internationalisation cycle, from Perez-Encinas 

3 RESEARCH RESULTS 
The results of our quantitative and qualitative analysis on the internationalisation activity of the FIB and 
its impact on the educational dimension of the centre are presented in this section structured as follows: 
1) the most important academic indicators accompanied by their evolution over time; 2) then some 
mobility indicators; 3) the classification of internationalisation activities materialised in a structure that 
we have called a grid. The section ends with a discussion of the external contextual elements that allow 
for a proper interpretation of the results obtained. 

3.1 Academic indicators 
The main academic indicators analysed for each academic year are: degrees with students enrolled 
(first and second cycle only); number of students enrolled (by degree and in total); number of students 
graduated (in total); number of educational internships (it must be taken into account that in one 
academic year the same student can carry out more than one educational internship); number of 
freshman places offered in the active degrees (total values per academic year have been considered 
without segregating by semester; available from the academic year 1990-91 onwards); cut-off mark for 
access to studies in Informatics (available from the academic year 1991-92 onwards). 

Table 2: FIB degree programs  

Acronym Official name of the degree (English version, if needed) Duration 

DE Diplomatura Estadística (Bachelor in Statistics) 3 academic 
years 

DI Diplomatura en Informática (Bachelor in Informatics) 3 
EI Ingeniería Informática (Integrated Bachelor & Master in Informatics Engineering) 5 
EMDC Erasmus Mundus Master in Distributed Computing 2 
EMDMKM Erasmus Mundus Master in Data Mining and Knowledge Management 2 
EMIT4BI Erasmus Mundus Master in Information Technologies for Business Intelligence 2 

ETIG Ingeniería Técnica en Informática Gestión (Bachelor in Software Management 
Engineering) 3 

ETIS Ingeniería Técnica en Informática Sistemas (Bachelor in Computer Systems Engineering) 3 
GBIO Bachelor's degree in Bioinformatics 3 
GEI Grado en Ingeniería Informática (Bachelor in Informatics Engineering) 4 
LI Licenciatura en Informática (Integrated first & second cycle in Informatics) 5 
MAI Master in Artificial Intelligence 1,5 
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MAMCM Master in Atomistic and Multiscale Computational Modelling in Physics, Chemistry 
and Biochemistry 1 

MCANS Master in Computer Architecture, Networks and Systems 2 
MCOMP Master in Computing 2 
MEI Máster en Ingeniería Informática (Master in Informatics Engineering) 1,5 
MIA Master in Artificial Intelligence 2 
MIRI Master in Innovation and Research in Informatics 2 
MPAL Master in Pure and Applied Logic 2 

MSEC 
Màster en Formació del Professorat d’Educació Secundària Obligatòria i Batxillerat, 
Formació Professional i Ensenyament d’Idiomes – Especialitat Tecnologia. (Master in 
Secondary Education Teaching – Technical profiles) 

1 

MTI Master in Information Technology 2 
STIMS Master Atlantis in Sustainability, Technology and Innovation 2 

Fig. 2 below shows all the degree programmes in which the FIB has been involved since its beginnings. 
The type of engagement is diverse: fully responsible for the design, management and teaching of the 
degree programme; partially responsible or collaborating in the sense that some faculty lecturers teach 
on these programmes. Likewise, the degrees respond to different typologies: linked exclusively to the 
FIB; also linked to other UPC centres (inter-centre); with the participation of different universities (inter-
university); different universities, including the FIB, some of them foreign (international). It is worth noting 
that it is in the last stage analysed, “EHEA Convergence”, with the largest number of degrees being 
offered, all of them designed in accordance with Bologna. In addition, master programs MTI, MAI and 
MIRI are taught entirely in English, as are the Erasmus Mundus Masters EMDMKM, EMDC and 
EMIT4BI. Collaborations with FIB's international partners facilitate the offer of this type of studies.  

 
Figure 2. Chronological degree programs at FIB (Source: FIB reports) 

Table 2 shows the official name of each of these degrees, as well as the expected minimum duration of 
studies (in academic years). Fig. 3 shows the FIB evolution in terms of enrolled students, graduate 
students and educational internships. 

2604



 

 

 
Figure 3. Comparison of enrolments, graduates and number of internships (Source: FIB reports) 

The graph in Fig. 4 shows the strong correlation between the freshman places offered and the cut-off 
mark. The fewer places are offered, the higher the cut-off score is. As freshman enrolment decreases, 
although the number of places on offer is maintained, the cut-off mark also decreases. The decrease of 
freshman enrolment - see the area inside the circle - is accentuated from 2006-07 onwards.  

 
Figure 4. Freshman places offered vs. freshman enrolment compared to entry grades (Source: UPC)  

Therefore, although the yearly freshman places offered remains the same, the enrolment policy is very 
different and this explains the decrease in freshman enrolments. In the stage “EHEA Convergence”, all 
the degrees were created from a new and already aligned with Bologna, and an increase in freshman 
enrolment is detected. As expected, the peaks in the number of graduates (see Fig. 3) occur either when 
a degree programme is being phased out or before the start of a new programme which takes over a 
previous one (see Fig. 2). Another interesting aspect to note is that the number of educational internships 
exceeds the number of graduates from the mid-1990s onwards. This shows that informatics students 
finish their studies with work experience that adds value to their academic knowledge. 
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3.2 Mobility indicators 
There is no doubt that student mobility plays an important role in IoHE [8]. We have collected the most 
relevant figures of incoming mobility (IN) and outgoing mobility (OUT) as well as the most frequent 
origins/destinations in our case. 

The first records of IN mobility in the academic reports of the FIB refer to the academic year 1993-94 in 
the framework of the most famous European programme: Erasmus. However, in the UPC data books, 
the academic year 1982-83 is recorded as the first year in which the FIB received a student in mobility. 
At that time, the FIB section of the International Association for the Exchange of Students for Technical 
Experience (IAESTE) managed the internships between the centre and the companies that formed part 
of its network. However, the information collected in the FIB reports is much more extensive and 
consistent, so we only show the IN mobility data for the period from the academic year 1993-94 to 2016-
17. During this period, the FIB received a total of 1547 students from 47 different countries.  

In the same way as IN, in the UPC data the first OUT mobility - a single FIB student - takes place in the 
academic year 1982-83 through IAESTE. For the same reasons mentioned above, we limit ourselves to 
offering the data from 1993-94 to 2016-17. The total number of FIB students who have made an OUT 
mobility in that period has been 1272 who have visited a total of 36 countries. 

Table 3. Most frequent origins and destinations in the period 1993-94 to 2016-17 

 IN – Country of 
origin 

Cumulative 
 total 

OUT – Country of 
destination 

Cumulative 
 total 

1.  Italy 284 United Kingdom 247 
2.  Germany 212 France 156 
3.  France 193 Sweden 153 
4.  Greece 83 Germany 123 
5.  SPAIN 82 Italy 63 
6.  Portugal 73 Belgium 61 
7.  Sweden 62 The Netherlands 61 
8.  Finland 48 United States 45 
9.  United Kingdom 36 Switzerland 33 
10.  Mexico 34 Norway 32 

Besides the Erasmus program, due to other international programs as well as several bilateral 
agreements, FIB has yearly received several groups of international students (GeorgiaTech, Know 
Europe,…) increasing the international visibility of the FIB. 

In addition to mobility students, it is worth noting the important number of international regular students 
that join FIB to pursue one of the master degrees taught in English (around 50% of the total students). 

3.3 Classification of internationalisation activities: the grid  
The process of filling the grids for each of the academic year has been particularly laborious and not 
without problems. Difficulty of access to the data, their dispersion, different formats and procedures for 
calculations, typographical errors, etc. are some of the problems we have faced on. After identifying all 
the actions clearly related to internationalisation in the FIB's academic reports and in any other 
documents consulted, they have been placed in the corresponding point in time and one of the phases 
of the internationalisation cycle, and a category of internationalisation descriptor have been associated 
with them. The last step was to establish the relationship between internationalisation actions and 
academic activity. Thanks to all the previous work of collecting and analysing various indicators, we 
have been able to carry out the process of integrating the different sources and to establish the 
necessary connections between academic activity and internationalisation. As mentioned above, both 
phases 9 and 10 of the internationalisation cycle and the descriptor category (ED) have allowed us to 
establish these connections. As a result, we have managed to unify in a single grid all the information 
of the two types, classified and related.  
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It is impossible to include in this document all the grids produced, so we have limited ourselves to offering 
a small sample of the result obtained. To facilitate the reading of the grid in Table 4, we code the phases 
of the internationalisation cycle as follows: F1 - Analysis of context; F2 - Awareness; F3 - Commitment; 
F4 - Planning; F5 - Operationalize; F6 - Implementation; F7 - Review; F8 - Reinforcement; F9 - 
Integration Effect; F10 - Collaborative approach. Remember that each activity is preceded by a code in 
brackets indicating the type of descriptor we have chosen to classify it. Special attention should be paid 
to all those activities labelled (ED) - Education - as they visualise both the impact of internationalisation 
on academic activity and the reverse. 

Table 4. Sample grid fragment 

Academic 
Year Phase/s cycle Activities 

1991-92 F1; F2 -- 

 F3 (ISPI) Some teachers are responsible for International Cooperation Programmes 
(ICPs). They make use of their research contacts. 

 F4 (SPI) Implementation of the Erasmus programme in the FIB. Agreements have to 
be signed. 

 F5 (ISPI) The first ICPs are signed. Each ICP is made up of a small number of European 
universities (a mini-network). They are the first partner institutions of the FIB. 

 F6; F7; F8 -- 

 F9 
(ED) The engineering degrees (EI, ETIG, ETIS) are launched. These are curricula 
organised in semesters with enrolment on a semester basis, instead of yearly. 
Thus, easier IN and OUT mobility. 

 F10 (SPI) FIB and UPC collaborate closely in the beginning of their international 
relations services. Decentralised organisation of mobility management. 

1992-93 F1; F2; F3; F4 -- 

 F5 (ISPI) Management of the first 11 OUT mobilities. 

 

F6 

(ISPI) Procedures for mobility management and training of the administrative and 
service staff. 
(ISPI) First sessions of presentation of mobility options for FIB students 
(ERASMUS/COMMET/IAESTE programmes). 

 F7; F8 -- 

 F9 (ED) Negotiation of the first double degree programmes. 

 F10  

The grids we have created include and classify all the FIB internationalisation actions we have collected. 
It is unfeasible to offer a full list of them. Just to mention some of them: the integration of the figure of 
the Vice-Dean for International Relations in the centre's management team (1993); the issue of 
transcripts for IN students using the ECTS credit system (academic year 1996-97, the FIB being a 
pioneer at the UPC); the development of the first mobility promotion plan (1998), the agreement for the 
Study Abroad Program in Barcelona of GeorgiaTech (1999); the UPC awards the FIB for the project 
"Els nous estudis de la FIB: viatge a l'Espai Europeu d'Educació Superior" (“The new FIB degree 
programs: traveling to the EHEA”), project affecting current engineering studies (academic year 2004-
05); the double degree international programs agreements; the participation in international programs 
(Erasmus, Tempus, COST, Atlantis); and a long etcetera. 

3.4 Discussion 
There are a couple of additional elements that are also relevant to the micro-analysis we have carried 
out and that play a fundamental role in the results obtained. The first element is the importance of the 
management teams that have been in charge of the institution. It is no coincidence that most of the 
stages in the period studied coincide with the mandate of a single dean, with the exception of the initial 
stage in which the main task of the different management teams was the kick-off and the deployment of 
the FIB and where internationalisation was limited to having an international focus in the design of the 
first curricula and the recruitment of some foreign lecturers. It is a period of about fifteen years in which 
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the FIB changes its physical location, adapts to changes in university legislation, experiences a 
spectacular increase in enrolments and ends up establishing itself as the Catalan university centre of 
reference for Informatics studies. One of the reasons for this success is the structure of the first 
curriculum, the Integrated first & second cycle in Informatics (LI), which was designed following ACM 
and IEEE guidelines. It was a tree-like curriculum, based on credits per subject with a duration of 5 years 
(115 credits), and the number of compulsory subjects was only 35% of those offered. This was a totally 
new and innovative approach in Spain. We have no evidence that at the end of the 1970s there were 
any curriculum with these characteristics in the whole of Spain. We can say that the FIB was born and 
grew with this pioneering, flexible and outward-looking spirit, that is, in a certain sense, international. In 
fact, the initial orientation of the founders of the FIB was to be a centre that gave great importance to 
research, which is why some of the first professors came from American or French universities, and 
doctorates from foreign universities were recruited. 

The management teams that we find after “The beginnings" stage, especially the next two, found 
themselves with an academic and teaching staff stability that allows them to concentrate their efforts on 
other aspects that are not so critical. One of the tasks they carry out is to enrich the educational offer by 
adapting it to the new times. The study plans become semester-based, with the peculiarity, even within 
the UPC itself, of having two enrolment periods in each academic year (July and February) and with the 
possibility of repeating the same subject in a semester if it has been failed in the previous one, even in 
the same academic year. As a side effect, IN students have almost the same number of subjects 
available in the first semester as in the second semester, which they are very grateful for. In 2003, when 
the European Higher Education Area was still being theorised in Spain, the FIB received an award from 
the UPC for its work in adapting its existing degrees to the new European directives. Once again, a 
pioneer. And when designing the new curricula, for example, the current Bachelor Degree in Informatics 
Engineering starting in 2010, it takes into account that students can make a mobility or an internship in 
a company. The fourth year, dedicated to electives and the final degree project, is also reserved for this 
purpose. Thus, students who go on mobility have a very important academic background before they 
leave and can opt, in most host institutions with three-year degrees, to take subjects at Master's level. 
However, there is also a downside: many more students decide to do an internship than a mobility.  

The second relevant element we want to highlight is the influence of the environment in which the 
institution is immersed. In our case we can talk about a social environment and also about an institutional 
and even geographical environment. The most recent social environment, for example, has been quite 
convulsive (repeated economic crises, the .com bubble, the pressure of the labour market), not to 
mention the pandemic. All this has affected the development of internationalisation actions as well as 
educational activity. For example, a) the economic crisis of 2008 meant that a few years later, the 
monthly amount of mobility grants (known as Erasmus scholarships) was reduced or the requirements 
for accessing the limited offer were tightened. As a result, students without sufficient financial means 
had to give up their planned mobility. b) the labour market is eager to attract professionals even if they 
are not fully trained. The FIB job bank is a good proof of this. It depends on the semester, but around 
80% of the offers published are not filled. Students are spoiled for choice. And internships are always 
paid. As a result, many do not even consider mobility. c) the proliferation of university degree’ 
programs in Informatics and its impact on the dispersion of the student enrolment should also be 
noted. When the FIB was created in 1976, there were only two Catalan universities offering a degree in 
Informatics: the UPC and the Universitat Autònoma de Barcelona (UAB). And two more in Spain: the 
University of Valladolid (EHU-UPV), and the Technical University of Madrid (UPM). A little over twenty 
years later, in the academic year 1988-89, there were thirty-seven Spanish centres teaching Informatics 
studies, seven of them in Catalonia belonging to the same two universities: UPC and UAB. 

With regard to the institutional environment, the FIB belongs to a university eminently dedicated to 
engineering and which, due to its organisation, gives the centres considerable autonomy when it comes 
to day-to-day management. In particular, the UPC created its own International Relations area in 1990 
and since then has delegated to each centre, for example, the management of its own agreements. In 
highly centralised institutions, it is difficult for them to understand this way of working. And in its task of 
connecting the UPC with the world, it always counts on the centres to offer not only the image of the 
university but also that of its centres. We must not lose sight of the fact that Europe, specifically the 
European Higher Education Area (EHEA), is the natural geographical environment of our institution in 
which all types of higher education organisations, of different sizes, specialised or generalist, coexist 
and all have their strengths and weaknesses [9]. Managing this diversity is a challenge. 
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4 CONCLUSIONS AND FUTURE WORK 
We have carried out the first study on the internationalisation of the FIB and its impact on academic 
activity, which allows us to add it to the few micro-level studies in the literature. This research visualises 
and highlights the internationalisation work carried out by the teams and individuals involved. It also 
shows the correlation between internationalisation efforts and the improvement of educational activity, 
the core mission of a university school like FIB. Significant examples are: the international approach 
followed in the design, update and accreditation of FIB's degrees; the increasing offer of FIB education 
taught in English, from several selected subjects up to some degrees exclusively taught in English; the 
collaborative design and teaching of international master degree programs. 

The tools we have used - descriptors, internationalisation cycle - have facilitated the task of classifying 
internationalisation actions and establishing the relationship between them and academic activity. A side 
result of this work is that it serves to validate the relevance and coverage of Guillaume & Vanholsbeeck's 
proposal and the suitability of using Perez-Encinas' proposal for our purpose. We have also designed a 
structure, the set of grids, which, if implemented, would allow us to manage the information in a simple 
and efficient way and indexed by different keys. Thanks to the global vision acquired during the process 
of collecting, analysing and classifying the documentation, we have confirmed the correlation between 
internationalisation efforts and the improvement of teaching activity. However, the sources of information 
used to prepare the study contain transcription errors, the data are segregated according to different 
criteria, they are presented differently and in much greater detail as more recent they are. In any case, 
and being aware of these limitations, the values we are dealing with in the study show us the trends that 
are important. 

As future work, for the sake of completeness, we will improve and validate the data used to fill the grids. 
Moreover, with the aim of drawing up a profile, if any, of FIB students going in mobility we will analyse 
the results of historical student surveys and maybe to develop new ones. The final goal of our research 
is to draw up guidelines for a strategic internationalisation plan for the FIB, based on the procedure 
followed, the classifications made and the results obtained. We also hope that it may be useful to other 
institutions comparable in size or area of interest, or simply to researchers in the IoHE area. 
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Abstract 
Even though research is ongoing on the COVID-19 pandemic and on the families with members with 
special educational needs and disabilities (SEND), the data so far collected indicate that COVID-19 
marked a considerable change and a new reality. This study aims to explore resilience and its association 
with demographic characteristics in Greek families of university students with or without members with 
SEND during the COVID-19 pandemic in Greece. The study population consisted of 411 participants, 130 
men and 281 women, of which the 194 were children (university students) in the 3rd and 4th years of their 
studies and the 217 were parents. The age of participants ranged from 20 to 60 years. A Self-report 
Questionnaire and the Resilience Scale (RS) were used for data collection. According to the findings, 
participants (total sample) showed moderate resilience and specific demographic characteristics seemed 
to have a significant association with resilience. On one hand, there were associations between resilience 
and a) the existence or not of a SEND in the family, b) the family role (parent or child), c) the family type, 
and d) the employment status. In particular, a higher degree of resilience was shown in families with one 
or more members with SEND, the nuclear and extended families, and the participants with full and part-
time employment. On the other hand, resilience was not statistically significant concerning sex, level of 
education, and marital status. Finally, statistically significant differences were found based on the existence 
or non-existence of one or more members with SEND in the family in combination with the age group 
related to the variables of resilience. The study’s main conclusion was that university students’ families 
with one or more members with SEND activated resilience as a mechanism for preserving their balance 
and that specific individual and family demographic characteristics affect the degree of resilience.  
Keywords: resilience, demographic characteristics, COVID-19 pandemic, families with and without 
members with special educational needs and disabilities (SEND), Greece. 

1 INTRODUCTION  
The context of the COVID-19 pandemic is changing rapidly while the understanding of COVID-19 is 
constantly being developed [1]. Even though research is ongoing on the COVID-19 pandemic and on 
the families with members with special educational needs and disabilities (SEND), the data so far 
collected indicate that COVID-19 has marked a considerable change and a new reality [2], [3]. The 
COVID-19 pandemic has multiple psychological consequences for individuals and families. Therefore, 
the need to adapt to the new conditions by developing dynamics that enhance well-being and help to 
deal with the tension and worries of such a health crisis is mandatory. Resilience is crucial for people’s 
successful adaptation to the environment [3].  

Resilience refers to the capacity to demonstrate wellbeing and adapt positively despite experiencing 
adversity ([4]. It is a multidimensional construct that refers to the ability to maintain adaptation and 
effective functioning when faced with stressors and it provides a framework for understanding the 
adjustment to stress as a dynamic process. Strategies that promote resiliency may help to buffer parents 
from the stress related to caring for a child with special educational needs and disabilities (SEND) [5]. 

This study aimed to explore resilience and its association with demographic characteristics in Greek 
families of university students with or without members with SEND during the COVID-19 pandemic in 
Greece. The main research hypothesis was that participants would have a high level of anxiety and 
would develop high levels of resilience necessary to handle the stressful event of the pandemic. In 
addition, we supposed that no statistically significant differences would exist on the above parameters 
between parents and university students. The research hypotheses were: 

N1: Participants present high degree of resilience. 

N2: Participants’ demographic characteristics present significant association with resilience. 
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2 METHODOLOGY 

2.1 Participants 
The study population consisted of 411 participants, 130 (31.6%) men and 281 (68.4%) women, of which 
the 217 (52.8%) were parents and the 194 (47.2%) were family members (university students) at the 
3rd and 4th years of their studies and the 217 were parents. The age of participants ranged from 20 to 
60 years (M=37.4, SD=14.2). 

Demographics of the participants are presented in Table 1. 

Table 1. The demographics of the participants  

  f Valid % M SD Min Max 

Sex 
Male 130 31.6     

Female 281 68.4     

Age  20 60 37.4 14.2 20 60 

Level of Education 

Tertiary education 249 60.6     

Secondary education 63 15.3     
PhD holder 49 11.9     
Master’s degree 45 10.9     

Marital status 

Married 196 47.7     

Single 113 27.5     
In a relationship 86 20.9     

Divorced 14 3.4     

Widowed 2 0.5     

Family member 
Parent 217 52.8     

University students 194 47.2     

Type of family 

Nuclear family 295 71.8     

Single parent family 68 16.5     
Extended family 41 10     
Stepfamily 7 1,7     

Employment status 

Full time employed 233 56.7     

University students 100 24.3     
Part time employed  43 10.5     
Unemployed 26 6.3     
Housework 9 2,2     

Work condition 
during lockdown 

No work 208 50.6     

Work from home 121 29.4     
Full-time work 63 15.3     
Part time work  
(some hours/days per week) 19 4.6     

Living condition 
during the 
lockdown 

I live with all my family members 258 62.8     

Alone 73 17.8     
I live with some of my family 
members 36 8.8     

I live with my partner 28 6.8     
I live with a friend 16 3.9     
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Sixty-one cases of SEND were reported: 23 parents, 20 university students, and 18 siblings of university 
students. More specifically, 43 participants (23 parents and 20 students) had a diagnosis themselves 
and 18 participants had one or more family members with SEND. In total, 70 people were reported with 
a diagnosis. 

The main characteristics of SEND were: special learning difficulties (24.3%), mental disability (11.4%), 
emotional or social disorders, psychiatric disorders, emotional and behavioral disorders, attention deficit 
disorder with or without hyperactivity (10% respectively). 

2.2 Measures 
Data were collected using a Self-report Questionnaire and the Resilience Scale (RS). More specifically: 

• The Self-report Questionnaire of 13 questions was created for the study to obtain socio-
demographic information such as sex, age, educational level, employment status (general and 
during lockdown), type of family and SEND, etc.  

• The Resilience Scale (RS) is a self-report questionnaire consisting of 25 items. Results were 
recorded on a 4-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Scoring 
of the scale is based on summing the total of all items, each of which is scored from 0-7. The full 
range is therefore from 25 to 175, with higher scores reflecting greater resilience [6]. It has been 
adapted to Greek [7] and the Cronbach alpha coefficients in this research was 0.95. 

2.3 Procedure and data analysis 
Data collection was carried out at the 2nd and 3rd week of the pandemic lockdown in Greece (March – 
April 2020). The briefing took place during e-Learning university lessons, where both university students 
and their parents completed the questionnaires using google forms. 

Quantitative data analysis was based on descriptive statistics (percentages, frequencies, means, 
standard deviation), on criterion x2, on non-parametric test of Mann-Whitney for independent samples 
and on Shapiro-Wilk. 

3 RESULTS 

3.1 Degree of resilience 
According to the findings (Table 2), the participants showed moderate resilience on RS scale.  More 
specifically, M=129.99 and SD=24.77, and this value is over to scale average (100.00). This value of M 
is just on the “low end” range upper bound that is 130. ”Moderate” starts at 131. Parents have a slightly 
higher average (M=131.86) compared to the university students (M=127.99). 

Participants who belonged to families with one or more members with SEND had higher average 
resilience (M=132.33) compared to families without members with SEND (M=129.59). Also, it was 
checked whether the resilience variable followed the normal distribution. The results showed that this 
didn’t follow it because the test was statistically significant (Shapiro-Wilk: W(61)=0,90, p<0,001 for 
families with members with SEND and  W(350)=0,89, p<0,001 families without members with SEND). 

Regarding the group age, parents had a higher average (M=131.86) than university students 
(M=127.99). As to whether the resilience variable followed the normal distribution, the results showed 
that this didn’t follow it because the test was statistically significant (Shapiro-Wilk: W(217)=0,88, p<0,001 
for parents and W(180)=0,93, p<0,001 for university students). 

Table 2. Central voltage measurements (N = 411) 

Variables 
Total Families with members with 

SEND 
Families without members 

with SEND 
M SD Min -Max M SD Min -Max M SD Min -Max 

RS 129.99 24.77 40.00 -
175.00 132.33 25.13 85.00 - 

163.00 129.59 24.72 40.00 -
175.00 

2612



 

 

3.2 Factors of resilience in relation to demographics characteristics 
Specific demographic characteristics seemed to have a significant association with resilience. More 
specifically, there were associations between resilience and  

a) The existence or not of a SEND in the family,  
b) The family role (parent or child) (p=0.034), 
c) The family type (p=0.000), and  
d) The employment status (p=0.003).  

In particular, a higher degree of resilience was shown in families with one or more members with SEND, 
the nuclear and extended families, and the participants with full and part-time employment.  

Moreover, statistically significant differences were found based on the existence or non-existence of one 
or more members with SEND in the family, in combination with the age group related to the variables of 
resilience.   

Finally, resilience was not statistically significant concerning sex, level of education, and marital status.  

4 CONCLUSIONS 
The purpose of the current study was to examine the degree of resilience and its association with 
demographic characteristics in Greek families of university students with or without members with SEND 
during the COVID-19 pandemic in Greece. This study found that participants (parents and university 
students) showed moderate resilience. As proposed by research on mental health and emotional impact 
of COVID-19, anxiety of falling sick or fear of death may amplify the sense of helplessness, hopelessness, 
exhaustion, burnout and nervous anticipation, negative emotions, work-life balance and personal life 
stressors, further compromising physical, mental and emotional wellbeing, which requires resilience [8]. 

Moreover, specific demographic characteristics seemed to have a significant association with resilience. 
Literature clear patterns the influence of demographics on resilience [3], [9]. More specifically, on one 
hand, there were associations between resilience and a) the existence or not of a SEND in the family, 
b) the family role (parent or child), c) the family type, and d) the employment status. In particular, a 
higher degree of resilience was shown in families with one or more members with SEND, the nuclear 
and extended families, and the participants with full and part-time employment. On the other hand, 
resilience was not statistically significant concerning sex, level of education, and marital status. Finally, 
statistically significant differences were found based on the existence or non-existence of one or more 
members with SEND in the family in combination with the age group related to the variables of resilience.  

The study’s main conclusion was that university students’ families with one or more members with SEND 
activated resilience as a mechanism for preserving their balance and that specific individual and family 
demographic characteristics affect the degree of resilience. 
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CONSEQUENCES OF THE COVID-19 PANDEMIC ON GREEK 
STUDENTS’ MENTAL HEALTH: QUALITY OF LIFE AND TRAUMA 

STRESSFUL EVENTS CORRELATION 
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Abstract 
Rapid changes in everyday life of young people due to the COVID-19 pandemic appear not only to 
adversely affect their quality of life and health satisfaction but also their mental health. The strict 
measures implemented by governments such as home restriction measures, university campuses 
closure and shift to online learning, restaurants, pubs, and cafes’ closure and abstaining from leisure 
and sports activities burden them further. This research focuses on the consequences of the covid-19 
pandemic on young Greek student population (18-35 years old) and measures the effect on the quality 
of life and functionality index of young people in relevance with demographic, social and epidemiological 
characteristics. 874 university students participated voluntary on an online self-report survey accessed 
through social media networks. The questionnaires included demographic, social and medical 
characteristics and their personal experience related to covid-19. Two psychometric scales were 
administered for measuring quality of life index (WHOQUOL-BREF) and a psychotrauma index for 
functionality used with kind permission from World Health Organization. Statistical analysis correlated 
students’ perceptions about their quality of life/enjoyment of life and functionality with personal burden 
and stressful life events during pandemic era. The results can be useful for further research and 
designing mental health support policies and prevention strategies for mental health consequences on 
young populations after pandemics. 

Keywords: Pandemic, covid-19, quality of life, psychological consequences, trauma, restriction measures. 

1 INTRODUCTION 
The emergence of the covid-19 pandemic and its profound impact on daily life, beginning with the fear 
of virus transmission and the quarantine lockdown measures implemented by governments worldwide, 
have had a series of negative consequences for the population's quality of life and short- and long-term 
mental health (Algahtani et al., 2021; Torales et al., 2020). Numerous studies have attempted to quantify 
the magnitude of such frequently overwhelming consequences for individuals and to connect them to 
sociodemographic and medical history, as well as other stressor factors, as well as vulnerable and other 
subgroups of the population and their mental health (Algahtani et al., 2021; Carvalho et al., 2020; Killgore 
et al., 2020; Xang et al., 2020; Zhang & Ma, 2020; Odriozola-Gonzáleza et al., 2020).  

The purpose of this research has two main directions. Initially, the purpose of this study was to ascertain 
the quality of life and functioning (Gkintoni, et al., 2017) of the student population in combination with 
other aggravating variables on a personal level. The second objective is to examine the consequences 
and relevant stressor factors, as well as the restriction measures implemented in Greece, in comparison 
to research from other countries, and to make recommendations to health policymakers regarding 
pandemic-specific strategies that can be established for the Greek population while taking cultural 
considerations and differentiation into account. 

2 METHODOLOGY 
To our knowledge, this is one of the few forms of study that included a diverse group of participants, 
including university students and teens, elderly and middle-aged adults, chronic illness patients, and 
health care professionals. This was a quantitative study carried out in Greece. The questionnaire was 
created in an online format using Google Forms and was mostly circulated via social media. The 
respondents were Greeks who agreed to participate in the poll willingly and anonymously via a yes-no 
consent question. A parent's yes-no permission was necessary for minors. For individuals above the 
age of 65 and those unfamiliar with technology, the questionnaire was delivered in a printed format. The 
Ethics, Research, and Morality Committee of the General Hospital of Patras "Saint Andrews" and the 
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6th Health Regional District of Greece authorized the research. The current study adhered to the 
Declaration of Helsinki's ethical guidelines for research with human participants. The questionnaire's 
first section asked about demographic and socioeconomic factors such as gender, age, educational 
attainment, and job position.  

The participants' medical features included their health status with regard to chronic illness (e.g., heart 
disease, neurological difficulties, pulmonary disease, etc.) or a history of physical or mental illness. 
Additionally, there were questions about other stressors in the year preceding the pandemic, as well as 
a person's personal experience of the pandemic; whether they/or members of their family were ill or 
hospitalized; the measures implemented; their concept of illness disclosure and stigmatization; their fear 
of transmitting or being affected by the new virus; and their attitudes toward vaccination. Additionally, 
the WHOQUOL-BREF, a 26-question scale for assessing life quality, was employed. It rates participants' 
perceptions on a 1-5 scale. It evaluates a person's quality of life, enjoyment with life, physical health, 
social relationships, environmental circumstances / living conditions (Tzanos et al., 2019). 

2.1 Statistical Methods 
SPSS ver. 27.0 was used for statistical analysis (IBM, Chicago, IL, USA). All quantitative factors were 
expressed as mean SD or frequency (percentage). The Chi-square test was used to determine whether 
or not there was a significant relationship between category variables. To examine if there was a 
difference in WHOQUOL-BREF scores between categorical factors between genders, an unpaired test 
was performed. The difference between dependent and independent variables, including age groups, 
was determined using a general linear model (GLM) multivariate analysis. P-values less than p<0.05 
were regarded statistically significant. 

2.2 Data Analysis 
The data analysis step involved pre-processing and coding the questionnaire responses and entering 
them into a database created using the statistical program SPSS 27. Each category of variables is 
analyzed using a different type of statistical analysis, both descriptive and inductive. For categorical 
variables, the following formulas were used: 

• Frequency tables - percentages, percentage bar charts, and pie charts are all descriptive 
approaches. 

• Fisher's exact test is used to explore the possibility of a connection between two category 
variables. 

The Pearson linear correlation coefficient was used to examine the probable correlations between the 
various ordinal variables. Additionally, the probable dependence between the various operational 
variables was examined using simple linear regression. The Cronbach's Alpha Credibility Index was 
used to determine the reliability of several scales of questions. Index values more than 0.7 (or, according 
to other studies, greater than 0.6) imply good dependability. A significance threshold of a=0.05 was 
utilized for all hypothesis tests, correlations, and linear regressions. 

For continuous variables, mean and standard deviation were computed; for categorical variables, 
frequencies and percentages were calculated. All variables and WHOQUOL-BREF scores were 
examined using the t-test, analysis of variance (ANOVA), and nonparametric statistics (Mann-Whitney 
U test or Kruskal-Wallis test).  

The proportion of respondents in each dimension was computed, and x2 tests were used to determine the 
statistical significance of the difference in the percentage of reported issues across groups. When the exact 
theory frequency was less than one, Fisher's exact test was performed. The four (4) dimensions health 
aspects were utilized as dependent variables in a logistic regression model (0 = no problem, 1 = 
some/extreme difficulty). Using two-sided tests, statistical significance was established at p<0.05. 

3 RESULTS 

3.1 Participant Characteristics  
A total of 874 participants completed the questionnaires of which N=284 (32,5%) were males and N=579 
(66,2%) were females. The age range of the participants between 18-25 years was 49,08% and between 
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25-35 was 50,92%. Of the total sample, 52.2% (N = 456) of the students had Humanities and Social 
Sciences, while 47.8% (N = 418) belonged to the Positive Sciences.  

The whole sample was asked to answer questions regarding whether they had undergone a covid test 
(Yes, N = 517; No, N = 357) and whether they had received a positive or negative diagnosis (Positive, 
N = 457; Negative, N = 417) (Table 1).  

Table 1: Demographic characteristics (Ν=874) 
Demographic characteristics Frequency (N) Percentage (%) 

Sex 
Male 284 32,5 

Female 579 66,2 
Other 11 1,3 

Age 
18-25 445 50,92 
26-35 429 49,08 

Covid-Exam 
Yes 517 59,2 
No 357 40,8 

Covid-Diagnosis 
Positive 457 52,3 
Negative 417 47,7 

Subject Field 
Humanities and Social Sciences 456 52,2 

Natural and Applied Sciences 418 47,8 

Medical Insurance 
Yes 760 87 

No 114 13 

The following table lists the descriptive statistics measures regarding the four (4) dimensions of the 
quality-of-life scale:  

- Physical Health: N=874 [68,3 ±17,4] 
- Psychological Health: N=874 [63,3±17,8] 
- Social Relationships: N=874 [68,38±24,3] 
- Environment: N=874 [ 63,4±15,6] 
- Total Score N=874 [65,8±15,4] 

The following are the aggravating factors that received categories 1-5 [1: pandemic, 2: unemployment, 
3: death of a loved one, 4: physical/mental illness, 5: divorce/separation] 

We observe that our sample shows an average Mean = 1.42, SD = 1.11], according to which the 
pandemic seems to be reduced as the main aggravating factor. 

Respectively for the variable of psychodrama index functionality, the functionality index was evaluated 
on a ten-point scale (1: lowest degree of functionality, 10: highest degree of functionality) as formed 
under the influence of various stressful conditions reported [1-10, 1 = Min, 10 = Max] appears to be 
relatively loaded [Mean = 6.72, SD = 2.07].  

The question asked to the participants for the evaluation and recording of the functionality index 
regarding the mental trauma/stress factor was the following: How would you evaluate your functionality 
during this period (during the pandemic? (Work / home) with prices from 1 = Poor to 10 = Excellent 
(Table 2). 

The above findings regarding aggravating factors during health crises such as pandemics seem to be 
consistent with other studies which have shown that, Individuals I with a history of post-traumatic 
experiences, individuals (ii) who faced additional stressors in the year preceding the pandemic (e.g., 
unemployment, death, divorce/separation, retirement, abuse & neglect, bullying, enlisting in compulsive 
military service, the onset of mental disease, or the onset of acute or severe illness for the participants 
or their families), and individuals (iii) who were affected themselves (Algahtani et al., 2021).  
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Table 2. Demographics and Variables. 

Descriptive Statistics 
 N Min Max Mean Std. Deviation 

#Age 874 0 7 2,46 1,546 

#Marital_Status 874 1 5 2,24 1,045 

#Education 874 1 5 3,60 ,855 

#WHOQOL_Physical_Health_Transformed 874 6 100 68,30 17,443 

#WHOQOL_Psychological_Transformed 874 0 100 63,30 17,773 

#WHOQOL_Social_Relationship_Transformed 874 0 100 68,38 24,321 

#WHOQOL_Environment_Transformed 874 13 100 63,40 15,655 

#WHOQOL_Scoring 874 8,00 100,00 65,8450 15,42119 

#Burden_Factors 867 1 5 1,42 1,111 

#Psychotrauma_Functionality 874 1 10 6,72 2,077 

Valid N (listwise) 867     

 
Figure 1. Gender Category. 

Following the administration of scales, the student population sample was invited to respond qualitatively 
to questions about their personal experiences throughout the pandemic and lockdown periods. During 
the pandemic and lockdown period, students with a mental health problem had greater rates of 
depression and sleep difficulties, as well as decreased levels of life satisfaction and vitality. During the 
covid-19 epidemic, female students reported poorer life satisfaction, vitality, and capacity to work or 
study than male students. During the epidemic, single women without an intimate connection reported 
higher quality of life, health, happiness, and sex than married women. 
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Figure 2. Boxplot of Clustering. 

The characteristic of social interactions (42.0%) and environmental conditions were the most often cited 
problems in the dimensions of quality of life (35.0%). Male students (11.2%) were more likely than 
women to report mobility difficulties (6.4%). Unemployed people reported more difficulties with self-care 
(3.0%), routine tasks (15.6%), pain/discomfort (46.7%), and anxiety/depression (34.7%) than employed 
participants (Table 3 & Figures 1,2). 

Table 3. Correlation Matrix. 
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4 CONCLUSIONS 
Results appear to be similar with other studies measuring quality of life and mental health during the 
pandemic in other countries as well (Algahtani et al, 2021, Odriozola-Gonzáleza et al., 2020).  
Those findings were similar to those of another research in Greece which found that women during the 
first wave of the covid-19 pandemic were more vulnerable to anxiety, depression and PTSD, and that 
women’s mental health was heavily affected and to those of Carvalho et al., 2020 and Killgore et al., 2020 
who noted consequences such as loneliness, social isolation, anxiety, distress and insomnia; while other 
studies refer to stress, depression, PTSD, anger and fear (Torales et al., 2020, Zhang & Ma, 2020). Other 
stressing factors that can add to the impact and negative effects of a pandemic have been identified by 
Zhang & Ma, 2020 as family and work stressors and financial problems. Satisfaction from personal 
relationships and support and help from friends and/or family, also had a positive effect on people’s quality 
of life, life satisfaction rates and the severity of the psychological consequences of the pandemic. 
Campaigns on hand hygiene and sanitizations, use of face mask and keeping physical distance in private 
and public places and in general using appropriate personal protective equipment were presented and 
implemented by the Greek government which were policies similar to those adapted by other countries. 
As far as the restrictive measures used by the Greek government are concerned and population’s 
compliance to them varied significantly based on age, general health status, chronic disease, education, 
a history of mental or physical disorder and gender.  
Younger people tended to be more resilient to restrictive measures and mainly complied to online 
schooling but were resilient to comply remaining distant from other people show as not to transmit the 
virus; to avoiding social contact in the form of entertainment or leisure activities. 
The consequences of the restrictive measures on the population have been addressed by studies in other 
countries and similar results have been extracted; linking them to income loss (Mihashi et al., 2009, 
Hawryluck et al., 2004), social isolation, loneliness, boredom, stress, PTSD, sleeping problems, suicidal 
ideation, cognitive impairment (Carvalho et al., 2020, Xang et al., 2020, Killgore et al., 2020, Zhang & Ma, 
2020) and eating problems (McMenemy, 2020, Shah et al., 2020) and tense or strenuous feelings, physical 
reactions/ symptoms and increased use of tobacco and alcohol.  
The severe effects of the pandemic in other countries, the fear of immediate to the virus possibly lethal 
effect as well as the presentation of the pandemic from social media, virologists and government sources, 
probably strongly shaped public opinion towards covid-19, and convinced a large number of the population 
i) to disclose possible infection, overcoming fear of stigmatization and ii) to largely conform to health 
authorities’ strict restrictive measures. Conformation to government measures correlated with age, general 
health status, chronic disease, education, a history of mental disease and sex (Hawryluck et al., 2004, 
Odriozola-Gonzáleza et al., 2020). 
The government’s restrictive measures in combination with the subsequent anxiety, loneliness and social 
isolation on one hand and the economic problems caused by the pandemic in the form of sudden job and 
income loss (Mihashi et al., 2009) and the continuous fear of being infected or dying from covid-19, may 
also be connected with the negative effects on the mental health of the population (Hawryluck et al., 2004).   
In conclusion the severity of the consequences of the covid-19 pandemic appear to have been reported 
largely in similar researches and the results of the present study demonstrate the negative effect of the 
current pandemic on different aspects of the population’s quality of life, health satisfaction and life enjoyment 
as well as the mental health and psychological needs of the Greek population (Algahtani et al., 2021).  
The present research has certain limitations. The participants were mainly students from urban areas of 
Greece; and since it was mainly an online survey and certain age (elderly) or educational groups as well 
as geographical areas such as rural, may be underrepresented. It also records mainly the perception of 
the participants about their quality of life and aspects of their lives and their opinion about their feelings 
whereas at times the mental health expert’s diagnostic assessment may vary significantly. Finally, other 
kinds of psychological consequences of the pandemic on the population have not been measured and 
adequate sample of high risk or vulnerable subgroups of the population could not be accessed in order to 
retrieve statistically significant results. A randomized prospective study could better determine correlation 
and causation (Ping et al., 2020). Different countries and cultures and subgroups of the population may 
score differently on the quality of life, mental health consequences, trauma and the effects may vary 
significantly; therefore, further research with adequate measuring instruments would be preferable. 
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WAYS OF COPING IN FAMILIES RAISING A CHILD WITH 
CEREBRAL PALSY IN GREECE AND ITALY 

A. Tsibidaki 
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Abstract 
Cerebral palsy (CP) has a great impact on the affected person’s life, on the family’s life, on society and 
public services. The care and upbringing of a child with CP may affect the functioning of parents and 
the entire family, as they often experience particularly stressful situations. Addressing stress situations 
is attributed to the term “coping”, which is defined as ongoing cognitive and behavioural efforts to 
manage specific demands that are appraised as taxing or exceeding the resources of the individual. 
This study focuses on families raising a child with CP aiming to investigate the stressful situations 
parents face mostly, and the ways of coping they adopt. Participants were 120 parents raising a 
biological child with cerebral palsy in Greece and Italy. Data collection used a self-report questionnaire 
and the Ways of Coping questionnaire. According to the findings, the most challenging parameters, 
which worried and stressed parents about their families, were, the inability to find leisure and personal 
space, the condition of the child with CP, the financial difficulties, and the anxiety and concern for the 
future. Regarding the ways of coping, the nonparametric deviation of the sample was statistically 
significantly higher compared to the theoretical median in all coping strategies: positive approach (with 
two dimensions: positive reappraisal and problem-solving), seeking social support, wishful 
thinking/dreaming (with two dimensions: wishful thinking and seeking divine help), escape/avoidance 
(resignation and refusal), planful problem-solving. At the same time, Mann-Whitney non-parametric 
control showed a significant differentiation between families in Greece and Italy in most ways of coping 
(except for the seeking divine help strategy). In all these cases, greater values were observed in Italian 
families. The main conclusion of the study is that although parents raising a child with CP experience 
exceptionally stressful situations, they adopt multiple ways of coping, managing to deal with them 
effectively. 

Keywords: stressful situations, ways of coping, children with cerebral palsy, parents, Greece, Italy. 

1 INTRODUCTION  
Cerebral palsy (CP) is a rare but serious disorder. It constitutes an umbrella term for non-progressive 
conditions of cerebral origin resulting in motor impairments and is collectively the most common cause 
of physical disability in childhood [1]. CP has a great impact on the affected person’s life, on the family’s 
life, on society and public services [2]–[6]. Moreover, CP impacts the entire family in a manner that is 
long-lasting, complex and multifaceted [7].  

Parenting a child with CP has unique demands and challenges, with a potential negative impact on 
psychological wellbeing and consequences for both the caregiver and the child [8]. The care and 
upbringing of a child with CP may affect the functioning of parents and the entire family, as they often 
experience particularly stressful situations [6]. More specifically, the implications of caring for a child with 
CP are considerable, and parents must cope with many changing demands related to the specific needs 
of their child. The review shows that caregivers of children with CP tend to have high levels of stress 
and depression and lower quality of life than parents of children without a disability. The factors 
consistently related to these effects are child behaviour and cognitive problems, low caregiver self-
efficacy and low social support [9]. 

Addressing stress situations is attributed to the term “coping”, which is defined as ongoing cognitive and 
behavioural efforts to manage specific demands that are appraised as taxing or exceeding the resources 
of the individual [10]. Most families endure stressful events reasonably well [11] and many adapt 
successfully [2], [4], [6], [12], [13]. Several studies at an international level have suggested that families 
raising children with disabilities may function effectively even though they experience exceptionally 
difficult situations ([14], [15]. 

This study focuses on families raising a child with CP aiming to investigate the stressful situations 
parents face mostly, and the ways of coping they adopt. The following questions were designed to meet 
the objectives of the research: 
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1 Which were the main negative parameters of family functioning which worry and stress the 
parents? 

2 What kind of coping strategies did the parents adopt? 

2 METHODOLOGY 

2.1 Participants 
The sample of the study consisted of 30 couples from Italy and 30 couples from Greece, thus a total of 
120 parents of children with CP belonging to nuclear families (families consisting of two parents and 
their children), aged 28-58 years. All parents had a biological child with CP (aged 4-12 years), which 
was under continuous medical treatment and was a candidate for an orthopedic operation. 

2.2 Measures 
Data were collected using a Self-report Questionnaire and the Ways of Coping. More specifically:  

a) A self-report questionnaire of 15 questions was conducted for the purposes of the study in order 
to obtain socio-demographic information such as age, educational level, employment status, 
family income, etc., as well as characteristics of family and children. 

b) Ways of coping. This scale evaluates the ways of coping used by individuals faced with a stressful 
event or situation. This study used the adaptation of the scale Ways of coping developed by 
Lazarus and Folkman, in 1984 [10]. It consists of 38 items from which five strategies are derived: 
Positive approach (with two dimensions: positive reappraisal and problem solving), seeking social 
support, wishful thinking/dreaming (with two dimensions: wishful thinking and seeking divine 
help), escape/avoidance (resignation and refusal), planful problem-solving. The reliability of 
internal consistency (Cronbach’s a) ranged from 0.60 to 0.79. The reliability of repeated 
measurements (Pearson r) for the five subscales ranged from 0.56 to 0.58 [16]. The Cronbach’s 
a coefficient in this research was 0.93. 

2.3 Procedure and data analysis 
Parents were at first informed about the research by an orthopaedic doctor. After parental consent was 
obtained, a meeting with each parent was arranged (at a time indicated by the parents). All meetings 
took place within a week in a quiet and comfortable hospital office (in Greece and Italy) during 2017-
2019. The instruments were administered by the researcher and the duration was approximately 2 hours 
for each parent. Consent forms were signed by all parents at the initial meeting. After the completion of 
the research, a summary of the study and a thank-you note were sent to each family for their 
participation. 

The statistical analysis of the empirical data was performed by the SPSS for Windows v.25. Quantitative 
data analysis was based on descriptive statistics (Mean, percentages, etc), on comparisons between 
the research groups with the t-test criterion for two independent samples and on Mann-Whitney non-
parametric control. 

3 RESULTS 

3.1 Main negative parameters of family functioning which worry and stress parents 
Regarding the negative parameters of family functioning which worry and stress parents (Table 1), most 
parents (with higher percentages in Greek parents) mentioned that there was nothing to worry or stress 
them about their families (45.9% Greek parents & 3.3% Italian parents). The main negative parameters 
of family functioning reported were the inability to find leisure time and personal space (11.7% & 16.7%), 
the child with CP (3.3% & 25%), the financial difficulties (15% & 8.3%), the anxieties and concerns for 
the future (1.7% & 16.7%), the lack of state support services (6.6% & 5%), the lack of help from the 
spouse (8.3% Greek parents), the non-acquisition of another child (8.3% Italian parents), and the 
conflicts (3.3% for both Greek & Italian parents). 
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Table 1. Negative parameters of family functioning which worry and stress parents 

 Country of origin 
Greece Italy Total 

f % f % f % 
There is nothing  27 45.9 2 3.3 29 23.2 

Inability to find leisure and personal space 7 11.7 10 16.7 17 14.2 

The child with CP 2 3.3 15 25 17 14.2 

Financial difficulties/Additional financial burdens 9 15 5 8.3 14 11.7 

Anxiety and concern for the future 1 1.7 10 16.7 11 8.8 

Lack of state support benefits 4 6.6 3 5 7 5.6 

Lack of help from the spouse 5 8.3 - - 5 4.2 

Do not have another child - - 5 8.3 5 4.2 

Conflicts 2 3.3 2 3.3 4 3.3 

Commitment/Continuous engagement 1 1.7 2 3.3 3 2.5 

Greed/Expression of complaints - - 3 5 3 2.5 

Social exclusion/Negative behaviour from the broader environment 1 1.7 2 3.3 3 2.5 

Difficulties in medical care of a child 1 1.7 - - 1 0.8 

Lack of time for the couple - - 1 1.7 1 0.8 

Total 60 100 60 100 120 100 

3.2 Coping strategies  
Regarding the ways of coping, the nonparametric deviation of the sample revealed the statistically 
significantly higher ways of coping of parents in Greece and Italy compared to the theoretical median in 
all coping strategies:  

• Positive approach (Greek parents p=0.001; Μdn=21.5, Italian parents p=0.001; Μdn=24 
compared to the theoretical Μdn=16.5), with two dimensions:  
o Positive reappraisal (Greek parents p=0.001; Μdn=15, Italian parents p=0.001; Μdn=17 

compared to the theoretical Μdn=10.5) 
o Problem-solving (Greek parents p=0.001; Μdn=8, Italian parents p=0.001; Μdn=8 compared 

to the theoretical Μdn=6) 

• Seeking social support (Greek parents p=0.001; Μdn=12, Italian parents p=0.001; Μdn=14 
compared to the theoretical Μdn=9) 

• Wishful thinking/dreaming (Greek parents p=0.001; Μdn=16, Italian parents p=0.001; Μdn=18 
compared to the theoretical Μdn=12), with two dimensions:  
o Wishful thinking (Greek parents p=0.001; Μdn=9, Italian parents p=0.001; Μdn=11 compared 

to the theoretical Μdn=7.5) and  
o Seeking divine help (Greek parents p=0.076; Μdn=6, Italian parents p=0.001; Μdn=7 

compared to the theoretical Μdn=4.5) 

• Escape/avoidance (Greek parents p=0.002; Μdn=16, Italian parents p=0.001; Μdn=20.5 
compared to the theoretical Μdn=13.5) 
o Resignation (Greek parents p=0.001; Μdn=9.5, Italian parents p=0.001; Μdn=12 compared to 

the theoretical Μdn=7.5) and  
o Refusal (Greek parents p=0.028; Μdn=6.5, Italian parents p=0.001; Μdn=9 compared to the 

theoretical Μdn=6) 
• Planful problem-solving (Greek parents p=0.006; Μdn=5, Italian parents p=0.228; Μdn=7 

compared to the theoretical Μdn=9) 
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At the same time, Mann-Whitney non-parametric control showed a significant differentiation between 
families in Greece and Italy in most ways of coping (except for the seeking divine help strategy). In all 
these cases, greater values were observed in Italian families.  

4 CONCLUSIONS 
The findings of the study suggested that parents perceived as most challenging parameters the inability 
to find leisure and personal space, which worry and stress them, the inability to find leisure and personal 
space, the condition of the child with CP, the financial difficulties, and the anxiety and concern for the 
future. Most parents (with higher percentages in Greek parents) reported that there was nothing that 
worried or stressed them about their families. These findings confirm that a disability, such as CP, may 
impose diverse and profound effects on a family [14]. Research reviews on families present a mixed 
picture of findings concerning the impact of CP on family functioning. They delineate both positive and 
negative effects and experiences [4], [6]. 

As regards the ways of coping, the nonparametric deviation of the sample was statistically significantly 
higher compared to the theoretical median in all coping strategies: positive approach (with two dimensions: 
positive reappraisal and problem-solving), seeking social support, wishful thinking/ dreaming (with two 
dimensions: wishful thinking and seeking divine help), escape/avoidance (resignation and refusal), planful 
problem-solving. This finding suggests that families raising a child with CP adopt dynamics and coping 
strategies that enable them to demonstrate resilience and help them deal with family problems [17]. 
Additionally, it underlines that families can cope with the inevitable problems and conflicts that arise in 
family living and it verifies the position that families have strengths [18]. Moreover, there was a significant 
differentiation between families in Greece and Italy in most ways of coping (except for the seeking divine 
help strategy). In all these cases, greater values were observed in Italian families raising a child with CP. 
This finding confirms that families from different cultures, when compared to each other, are remarkably 
similar and give us common ground around which to unite and develop a mutual understanding [19]. 

The main conclusion of the study is that although parents raising a child with CP experience 
exceptionally stressful situations, they adopt multiple ways of coping, managing to deal with them 
effectively. 
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MORAL JUDGMENT OF SLOVAK TEACHER STUDENTS – 
APPEALING FOR A REDESIGN OF UNDERGRADUATE TRAINING  

M. Kosturková 
University of Prešov (SLOVAKIA) 

Abstract 
Introduction: Academic education in Slovakia is following a new trend, namely the integrity of moral 
reasoning and critical thinking. One of the partial goals of the extensive research aimed to find out 
connections between critical thinking and moral reasoning was to identify the current level of moral 
reasoning of future teachers. Although there are studies in Slovakia presenting moral reasoning, they 
are not related to critical thinking. The basic goal was to identify and analyze the current level of moral 
judgment of teacher students. 

Methods and respondents: The basic measurement tool was The Moral Competence Test (Lind, [1], 
[2]). The basic group consisted of students of all teacher training programmes at the University of Prešov 
in Prešov (N = 761). Through the group selection, we selected n = 241 respondents (13 groups). These 
were the students of various study combinations of teacher programmes who attended compulsory 
study subjects of pedagogical-psychological basis. Testing was realized in October, academic year 
2020/2021.  

Results: Women (future teachers; n = 158) in moral reasoning achieved on average a higher C-index 
(M = 21.68; SD = 13.06) than men (n = 83; M = 20.13; SD = 12, 56). Overall, no statistically significant 
differences were demonstrated. The average gross C-score of the entire sample of students was M = 
21.15 (SD = 12.88), which proves teacher students´ medium level of moral reasoning. In the study, we 
discuss selected variables and confront them with current foreign results, which proves that foreign 
students achieve much higher C-scores than Slovak students. 

Conclusion: The basic recommendation is to innovate the pedagogical-psychological preparation of 
teacher faculties in the context of changing the curriculum, creating new information sheets of university 
courses supporting moral judgment as part of quality critical thinking.  

Keywords: moral reasoning, moral competence, innovative challenges of education. 

1 INTRODUCTION 
Moral reasoning –moral thinking, in other words, according to Lajčiaková [3] involves both knowledge 
of moral norms and a way of thinking about moral problems - it is the way an individual perceives moral 
problems and tries to solve them. The author states that according to many authors moral reasoning is 
perceived as a process that is linked to cognitive and social evolution. Moral evolution reflects the 
individual's view of what is good and what is bad, which changes with age and maturity. Moral evolution 
has several aspect and the current theories that describe it are the proof of its inconsistency. There are 
several aims of research in the field of moral reasoning: 1. Identifying situations in which moral decision-
making (sensitivity) is involved. 2. Formulation of moral judgment. 3. Skills and abilities for moral conduct 
(Lajčiaková, [4]). 

The ways of looking at the formation, definition and examination of moral reasoning are different. The 
following overview, which categorizes approaches into three areas, can partially help the reader make 
familiar with the issue. 

1 Moral reasoning based on compliance with the rules set by society. 
2 Moral reasoning based on inner values. 
3 Moral reasoning as a competence (Klimešová, [5]): 

According to Lind [2], first two approaches to the study of moral reasoning (a social norm-oriented 
approach and an approach to the study of moral reasoning based on human inner values) created a 
kind of gap between moral behavior and moral values by examining them as separate aspects and 
creating thus the need for a new definition of morality that would combine moral reasoning with behavior 
(Lind,  [1], [2]). Lind considers Piaget to be the one who succeeded. It was Piaget, who emphasized the 
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reasoning of the individual's decision in solving moral problems and thus gave moral reasoning a 
cognitive aspect. Levy-Suhl (in Lind, [2]) also came to a similar conclusion. Kohlberg followed Piaget's 
theory in his research, which began to use the term moral competence in connection with morality and 
moral reasoning. The benefit of the last concept is the connection of moral reasoning and moral 
behavior, which represents a two-aspect model of morality according to the theory of Linda [2]. The two-
aspect model distinguishes between two components of moral behavior - moral principles, values and 
ideals on the one hand and moral competence on the other.    

We base the issue of moral judgment on Linda's theory and his moral competence (Lind, [6] [7]). The 
author makes the moral-democratic competencies of the respondent visible via the test of moral 
competence. Moral competence is defined as an ability to resolve problems and conflicts based on one's 
moral principles through negotiation and discussion, instead of violence, deception and manipulation. In 
a narrower sense, moral competence is defined as the ability to judge arguments according to their 
moral quality (Lind, [8]). Thus, according to the author, we can understand it as the ability of an individual 
to reach moral judgments based on his internal principles and then act in accordance with those 
judgments. Thus, a morally competent person not only makes moral decisions, but also acts morally. 
His/her moral thinking is reflected in his/her subsequent moral behavior. According to Linda [7] to be 
morally competent means to have certain moral abilities. These have two forms: individual and social-
communicative. When we assess an individual's ability to decide about his/her own moral dilemma, we 
speak about "the ability of moral reasoning." Since it is doubly abstracted from the social dimension, we 
also mean the ability of moral discourse, which expresses the ability to focus on moral principles in 
discussion with other people and their views (Lind, [7]. Based on this Lind concludes that immoral 
behavior is caused by the lack of ability to correctly apply moral values and principles in everyday life. 
Regardin the mentioned facts, we formulated the following research problem: What is the level of moral 
judgment of Slovak teacher students? 

2 METHODOLOGY  
The basic set of our research consisted of all students of bachelor's teacher study combinations of lower 
and upper secondary education. The first testing was attended by the 1st, 2nd and 3rd year students 
enrolled in full-time study. The testing took place in October of the academic year 2020/2021 during 
compulsory study subjects, where we assumed the compulsory participation of the student in the 
relevant subject N = 761 university students participated in this testing. The sample of n = 241 was an 
available selection of 2nd and 3rd year students who attended the seminars of the author of this study. 
During the seminars in October, they underwent further tests focusing on the components of critical 
thinking and moral reasoning. The testing was realized online in very demanding conditions. The 
research involved male participants n = 83 (34.445) and female ones n = 158 (65.56%). 
We measured the moral judgment variable by means of Lind's The Moral Competence Test (MCT; Lind, 
[1], [5]). The standard version of MCT contains two stories - moral dilemmas. For each dilemma, the 
respondent has to consider twelve arguments. In the standard version, 24 arguments were evaluated. 
The dependent variable is represented by the judgment of the subject's behavior whose evaluation of 
arguments is on a scale from -4 to +4. The main value is the C-index, which measures the level of moral 
competence on a quantitative scale, and can take values from 1 to 100. The C-score must not be 
negative or higher than 100. The average C-score is usually somewhere between 0 and 40. Higher 
scores are possible but very rare.      

The author of the test, Lind (2002), divides the C-index score into following categories:  
- From 1 to 9.9 – low; 
- From 10 to 29.9 – medium (average, medium); 
- From 30 to 49.9 – high; 
- Over 50 - very high (very high). 

3 RESEARCH RESULTS AND DISCUSSION 
Table 1 shows the achieved average score in the moral reasoning of students in undergraduate 
preparation using the C-index.   
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Table 1 Average of moral reasoning in the MCT test - the whole sample  

C-index (Average) Men Women together 
Number (N) 83 158 241 
Average (M) 20.13 21.68 21.15 
SD (Std. Deviation) 12.56 13.06 12.88 
Min 2 2 2 
Max 52 52 52 
Obliquity 0.894 0.586 0.682 
Sharpness 0.192 -0.460 -0.299 

Legend: n - number; M – arithmetic average; min - minimum value; 
max - maximum value; SD - standard deviation 

In the whole group of respondents (N = 241) we measured the average value of the C-index M = 21.15 
(SD = 12.88), which put students at the level according to the category of the C-index (described above) 
into the average level of moral competence, i.e., moral judgment. Several researches were carried out 
in Slovakia aimed at determining the level of moral reasoning. Lajčiak's research [4] presents the level 
of moral competence of Slovak and German university students using the Lind test (the result of long-
term research; Lind [7]). The author used a modified version (Lajčiaková [9]). Slovak students achieved 
an average value of M = 23.66 (SD = 17.55) and German students a much higher average, which 
represents M = 43.25 (SD = 34.19). Based on the analysis, the author states a statistically significant 
difference in the level of moral competence in favor of German university students. German students 
achieve a high level of moral competence in accordance with the results of research carried out by the 
author of the test Lind [10]. We believe that this fact is caused by the system of teaching, which is not 
primarily focused on the development of moral reasoning, decision-making and moral conduct. 
According to the recommendations of several authors (Kaliský et al. [11]; Knapík [12], [13]; Kučerková 
[14]; Maturkanič [15], [16]) undergraduate students need preparation for social problems that require 
the solution of moral aspect. Unfortunately, they are not sufficiently prepared for these skills, even 
though the University of Prešov in Prešov has already taken particular steps – new information sheets 
of the pedagogical-psychological basis with a focus on critical and moral thinking. 
We provide further interpretation through the categories of C-index achieved, recommended by test author 
Lind ([6]; described above). Table 2 shows the overall achieved level of respondents according to the 
specified categories. 

Table 2 Level C-index of moral reasoning of teacher students in the MCT test   

Categories of moral 
competence 

Absolute 
frequency (ni) 

Cumulative absolute 
abundance (kni) 

Relative 
frequency (in %) 

Cumulative relative 
abundance (in %) 

low C-index (1-9,9) 52 52 21,58 21,58 

Medium  
C-index (10-29,9) 132 184 54,77 76,35 

High  
C-index (30-49,9) 45 229 18,67 95,02 

Very high 
C-index (nad 50-) 12 241 4,98 100,00 

Together  241 241 100,00 100,00 

The values presented in Table 2 represent the individual categories of the achieved level of moral 
judgment. The low C-index of moral reasoning is shown by n = 52 students (21.58%). The mean C-
index of moral competence is the most numerous - n = 132 (54.77%). A high C-index was achieved by 
n = 45 students (18.67%) and a very high level of moral competence is manifested by n = 12 students 
(4.98%). Based on the results of the moral reasoning test, it can be stated that more than 50% of the 
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sample is at the intermediate level, which is also compatible with the above research in Slovakia (e.g., 
Lajčiaková, [9], [4], etc.). These values are shown in Figure 1. 

 
Figure 1. Categories of C-index - whole sample 

4 CONCLUSIONS 
One of the most widely used tools based on Kohlberg's concept of the development of moral reasoning 
in Europe is Lind's test of moral competence. It is designed to measure moral competence, which is the 
ability to judge conflicting arguments primarily on the basis of moral principles and orientation, not on 
the basis of one's own attitude or agreement with others. Moral competence, thus, is the ability to make 
decisions and judgments that are moral (based on internal principles) and to act according to them. This 
means that a person can be called morally competent to the extent that his moral judgments are based 
on his own moral values, independent of other considerations and external variables (Lind [2]). A high 
level of moral competence is associated with the appreciation of arguments, which may not be in 
accordance with the attitude of the person, but the one perceives them, despite his/her disagreement, 
as morally good.   
Teaching students at the University of Prešov in Prešov (N = 241) reached the average value of moral 
reasoning - M = 21.15 (SD = 12.88). Our empirical findings show the average level of moral reasoning 
in selected group of future teachers. This gives us a clear signal that their training in this direction needs 
to be strengthened. Lind [2], [18]; Kaliský et al. [11] et al. recommend a discussion method based on 
solving moral dilemmas, which confronts the individual in his cognitive system, the so-called semireally, 
it arouses emotions, but without further influence on the consequences. In undergraduate preparation 
for the teaching profession, we recommend to:   

• Strengthen the axiologizing component of the KEMSAK system (Zelina [17]); 
• More intensively apply activities and techniques that strengthen the development of moral 

reasoning, e.g., by developing intellectual and moral virtues (humility, perseverance, modesty, 
autonomy, justice, respect, etc.);  

• As part of the teaching, systematically implement strategies for the development of moral 
competence; 

• Apply social problems requiring moral evaluation of educators to the compulsory social- science 
base of teaching studies, etc. 

We also see the support of the development of moral reasoning as very important in the relationship of 
critical thinking. These are the components that are already connected with cognition in the theory of 
Piaget and Kohlberg. More than ever, our society needs critically and morally responsible citizens.    
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Abstract 
After the World Health Organization published its recommendations on March 11th, 2020, approximately 
two million Mexican teachers immersed themselves in an Emergency Remote Teaching situation. 
Guided by the concept of Digital Capital, the present article focuses on the technological infrastructure 
teachers had at hand, as well as the practices and attitudes displayed during the pandemic. Teachers’ 
Digital Capital is essential to understand the obstacles and inequalities they faced and the possible 
learning outcomes that might derive from the experience. The results presented here, stem from 
quantitative descriptive analyses that explain differences by gender (male or female), school type (public 
or private), and educational level (primary, middle, and high school). With a survey sample of n=52,860 
K-12 teachers, it is observed that, in general, they were in a survival mode, trying to do their best with 
the digital capital they possessed. There are no substantial differences by gender; while, school type, 
and educational levels are associated with a digital divide, which was suspected but is now better 
documented by findings. Hopefully, this study will generate knowledge that could be used in decision-
making processes to implement immediate educational policies, so teachers could be better equipped 
and prepared to meet the demands of future scenarios. 

Keywords: Digital Capital, Mexican teachers, COVID-19, Digital Divide. 

1 INTRODUCTION 
Notwithstanding the fact that teachers have been urged now for more than two decades to make full 
use of information and communication technologies (ICTs) to transform the learning process, it is with 
the current coronavirus pandemic that they have been forced to teach with technological intervention. 
COVID-19 has brought about an educational disruption without precedent as shown by Weisblat & 
McClellan [1] which has taken everyone by surprise. This sudden change has been labeled the 
Emergency Remote Teaching situation (ERT), a term used by authors such as Hodges[2] and 
Agüero[3], to distinguish between a critical situation and normal distance learning which is built on 
careful planning around a virtual environment.  In contrast, the ERT involves a large dose of survival 
measures rather than continual and fluid teaching practices. The digital capital with which the teachers 
were equipped before the pandemic was fundamental to confront this. As such, central questions for 
our study are the following: What digital capital did Mexican teachers possess to complete and begin 
the academic years 2020 and 2021? And Is it possible to define the obstacles and inequalities they 
faced during the pandemic?     

According to Ragnedda[4], digital capital involves technological infrastructure, with at least two main 
components: the possession of digital devices and access to the internet. In addition to this technological 
infrastructure, digital capital also refers to the appropriation of the technology. That is to say, the efficient 
use of devices and the internet for educational purposes. Digital capital is a construct derived from the 
notion of cultural capital defined by Pierre Bourdieu, who in 1997[5] conceptualized the existence of a 
collection of knowledge, skills and attitudes valued by society which serve as marks of status for its 
individuals. The term cultural capital[6] has been used in this way regarding education[7]. In this article, 
which addresses largely a technological educational context, we will use the term digital capital defined 
by Ragnedda as “Digital competencies (information, communication, creation of content, teaching 
applications) combined with digital technology, which its transmission and accumulation tend to maintain 
social inequalities”[8]. Lucas and colleagues[9] believe that previous teachers’ digital skills were 
fundamental for confronting emergency educational challenges. Unfortunately, in Mexico unlike other 
countries in Europe and the USA, as Pérez-Escoda and colleagues[10] point out, there are no standard 
guidelines in place for professional training in this area. 
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1.1 Technological infrastructure  
In Mexico, the technological infrastructure within schools continues to be an unresolved issue in terms 
of internet connectivity. According to a 2019 survey by the National Geography and Statistics Institute, 
the INEGI[11], the principal venue for internet connection in the case of 95.3% of the population is a 
smartphone. Only one-third, 33.2%, of people connect via laptop or desktop computer. In this way 
smartphones make- up for the lack of a stable connections at home. In the Second Quarterly Statistics 
Report published by the Mexican Federal Telecommunications Institute (IFT),[12] it was reported that 
between 30 to 40% of internet access from homes was provided by the traditional telephone service 
plus a modem. Only 27% of homes have optical fibre connections. In terms of internet access via cell 
phone technology, 80.6% are via prepaid numbers, while only 19.4% have monthly payment plans. In 
the case of educational institutions, the lack of connectivity accentuates technological inequality, given 
that in Mexico in the 2017-2018 school cycle, according to the National Evaluation Institute for Education 
INEE[13], only 56.5% of primary schools and 57.9% of secondary schools had internet connection. This 
situation may be further exacerbated when we consider not the schools, but teachers ‘homes.   

1.2 Digital competencies of the teachers  
Digital competencies involve not just the use of certain devices but also knowing how to apply them to 
education. Digital competencies – also known as digital skills or literacy – have been a focus of attention 
in educational policy, but without ever being provided or made available to the entire teaching 
population. These competencies would enable the teachers to possess the knowledge, skills, attitudes, 
and strategies to become effective users of ICTs, creative educators, and critical and responsible 
citizens. The handling of the social networks using applications such as Facebook, WhatsApp, 
Instagram o Twitter may be considered part of digital culture, always if teachers understand, as Cazales 
indicated[14], their use in the educational process. This has perhaps been one success of the 
interruption in the educational cycle, as it has obliged teachers to employ new forms of assessment and 
communication with their students, to keep learning processes moving. As stated by Ardini and 
colleagues[15], the use of digital tools in educational processes has been revealed during the enforced 
virtuality.  

1.3 Inequality in the use of digital technologies  
What factors lead to a greater or lesser degree of digital culture? In the literature review, we have found 
studies [16] that suggest that men are generally more competent and have more digital culture than 
women.    About social inequalities and, according to Torres and Valencia [17] the integration of ICTs is 
unequal in society due to regional differences in technological infrastructure, which translates into 
opportunities to develop a solid digital culture. This inequality is known as the digital divide [18], which 
has been documented as existing more frequently in public schools – where 90% of Mexican primary 
and middle school students, and 80% of those in high school are enrolled. The study by Martínez 
Domínguez noted that in the case of Mexico [19], “the cost and limited availability of an internet service 
continue to be the key barriers for residential subscription in rural areas; while the unaffordable service 
and lack of interest are what explain non connectivity in urban homes.” 

Given the above considerations, the study of teacher digital capital will help to understand the obstacles 
faced by teachers during the pandemic.  

2 METHODOLOGY 
The results presented in the following section answer the question:  With what digital capital did Mexican 
teachers meet the challenges of COVID-19?  To answer this question a survey analysis was conducted 
involving n=52,860 teachers from primary, middle, and high school education.   

The sample of teachers was non-probabilistic, and the participation of respondents was voluntary.  
Teachers were invited to respond to a survey questionnaire designed by the researchers according to 
the areas of inquiry. An average of 30 minutes was the time required to complete the close-ended 
questions. For the selection of teachers in the sample, a network technique was employed. Called 
snowball sampling, the method is quite useful with so-called “hidden” populations, as Cornell University 
researchers Heckathorn and Cameron [20] have suggested. Teachers were difficult to reach because 
they were not attending schools, and we did not have access to their e-mail’s addresses. Hence, it was 
easier to do link-tracing with known teachers’ networks. This meant contacting the teachers via parents 
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or teachers’ associations, educational consortiums, and state authorities, inviting them to participate in 
the study, by answering the survey voluntarily and anonymously. 

The study was conducted via an online questionnaire, self-administered, and answered on an entirely 
voluntary and anonymous basis. It assessed n=52,860 teachers in terms of various lines of inquiry 
related to the technological dimension of the pandemic. The instrument, designed by the researchers, 
was essentially structured around closed answer responses with Likert scales.  

In the Google docs. form the subjects identified themselves by gender, school level where they teach, 
type of school (public or private) and the geographical location of their home/education center. 
Regarding Digital capital, they were asked about the installed technological capacity available to them, 
both the number of digital devices and the quality of the internet connection. In terms of digital skills, the 
teachers rated their own competencies in the use of digital tools to communicate with and teach their 
pupils, as well as the level of satisfaction with what they had achieved in their courses with the support 
of ICTs 

The distribution of the final sample, n=52,842, was representative of the trends among the Mexican 
teaching population. Thirty-five percent of the teachers were men and 62 % women. 3% preferred not 
to answer this question. In this sample, 35% were from primary schools, 43% middle schools and 22% 
high School. In terms of school type, 93.3% worked in the public education system and only 6.7% 
represented private schools. Regarding geographic distribution, teachers from all regions of the country 
responded to our survey as shown in Figure 1, where there is evidence of a bias towards the center of 
the country. 

 
Figure 1. Sample Distribution by regions ( n=52,860) 

3 RESULTS  
In relation to the digital capital of the teachers, we found that on average all owned one or two digital 
devices, with no difference by gender. The average for primary school teachers was 1.21 devices, which 
rose to 1.4 for teachers at middle and high school. The greatest difference identified was between public 
and private school teachers. Among the former the average for digital devices was 1.2, while at private 
schools the figure was 1.6 devices per teacher, suggesting that many have two or more. In addition, 
three- quarters of our teacher sample, regardless of gender, type of school or educational level where 
they taught, reported having internet access. The following tables illustrate the quality of the 
technological infrastructure by type of access and speed of the connection. Again, there was no 
difference between men and women.   

94% of the teachers employed at private schools (n=3,519) had a modem at home for internet 
connection, a figure which is almost 10 percent lower among teachers from public schools. In contrast, 
table 1 shows that it is more frequent for public school teachers to connect to the internet via their mobile 
phones. Very few teachers possessed both a tablet and internet, only 1% of the teachers from public 
schools (n=41, 696) reported not having any form of internet access.   
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Table 1. Percentages of teachers by internet Access and type of school (n=52,860) 

 

Another variable in the technological infrastructure forming part of digital capital is the quality of the 
internet connection. To determine the speed of their internet, the teachers logged on to the website 
https://fast.com/es/ and were asked to measure the speed of their connection in megabytes per second 
on the device they were answering the survey. For distance learning purposes it is considered that 
internet connection should be in the range of between 12.5 and 25 megabytes per second, according 
to the recommendations of the US Federal Trade Commission¨[21]. In our study, we found that in 
general teachers around the country had low connectivity, although high school teachers reported higher 
speeds in their internet connections. The greatest disparity is observed in table 2, where at all levels, 
teachers from private schools reported greater connectivity than those from public schools, although the 
private school teachers still barely obtained the 25 megabytes per second recommended by the FTC 
for educational use.   

Table 2: Internet speed connection in megabytes per second  
by educational level and type of school (n=52,860) 

  Primary Middle School High School 
Private 24.07 25.83 26.73 
Public 18.76 19.55 19.57 
Total Speed Average 19.33 20.28 20.82 

In the introduction we established that, in addition to the technological infrastructure, digital capital also 
involves the set of digital skills teachers need to face the educational challenges during the emergency 
remote teaching scenario. Table 3 shows the repertory of resources used by teachers by educational 
level and type of school, with no differences were identified between men and women.  

Table 3 shows that half of the teachers at all educational levels and types of schools reported using 
textbooks combined with traditional resources. Mexico´s Public Education Department launched the 
project Aprende en casa (Learning from home) as a strategy to reach all students during the pandemic. 
Considering that many children in the country would not have access to digital tools and internet at 
home, the initiative was supported by television and radio content that could be also used with digital 
formats. The programming and sequencing of the courses are aligned with the free textbook[22] 
distributed annually to each child in primary school. For this reason, we see the greatest use of the 
textbook at this school level. It should also be emphasized that in a new and very untraditional way, half 
of teachers at all levels and types of school encouraged their pupils to produce multimedia work. We 
can see in table 3, that with slight differences, other digital resources were also used. The design of 
learning objects, which is an indicator of greater digital capital, was reported less frequently among 
teachers from public schools.   

Other indicator of digital capital is the teaching approach used by teachers. Table 4 shows the type of 
teaching activities conducted along to engage students in learning. It shows that at the high school level 
are the greatest number of teachers that adopted diverse strategies involving digital tools. We note that 
teachers from the public school system tend to use more traditional and less sophisticated engagement 
strategies than their counterparts at private schools. This is probably due to lower levels of installed 
technological capabilities, and teachers´ consideration for the connectivity possibilities of their students, 

 

  Primary Middle 
School High School 

    
House modem    

Private 93% 94% 94% 
Public 84% 87% 85% 

Mobile phone    
Private 37% 36% 39% 
Public 45% 45% 42% 

Tablet with internet    
Private 7% 9% 9% 
Public 5% 5% 6% 

Third party internet    
Private 5% 4% 5% 
Public 8% 7% 8% 

No access to internet 
Private 0% 0% 0% 
Public 1% 1% 1% 
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many of whom might at best, only possess a prepaid cell phone. The use of technologies to promote a 
participatory learning environment is fundamental, such as online discussion forums. Only 1 or 2 out of 
10 private school teachers used this educational tool, and the figures were even lower among public 
school teachers.  In addition, a greater percentage of teachers (22%) from public schools reported not 
using digital resources at all during the pandemic, while only 6% of teachers in the private system 
reported that.  

Table 3. Teaching & learning resources employed by teachers (n=52,860) 

 

Table 4. Teaching activities employed by teachers to engage with their pupils (n=52,860) 

 

  Primary 
Middle 
School High School 

Textbooks and traditional materials  
Private 69% 56% 50% 
Public 82% 74% 53% 

Videos & Resources on the internet 
Private 77% 78% 79% 
Public 67% 67% 71% 

My own presentations and reading selection  
Private 66% 70% 76% 
Public 42% 49% 64% 

I produced for class my own videos 
Private 52% 47% 47% 
Public 38% 29% 48% 

Created interactive learning objects  
Private 48% 46% 43% 
Public 22% 17% 17% 

Selected additional educational websites 
Private 46% 54% 59% 
Public 31% 36% 52% 

Promoted digital media production by students 
Private 38% 44% 50% 
Public 37% 35% 44% 

 

  Primary 
Middle 
School High School 

Traditional activities sent by WhatsApp and e-mail 
Private 49% 39% 39% 
Public 81% 79% 67% 

Google Drive Academic Projects 
Private 46% 62% 70% 
Public 12% 19% 39% 

Video production by students   
Private 44% 46% 52% 
Public 35% 25% 36% 

Conceptual maps and infographics  
Private 39% 60% 66% 
Public 17% 31% 54% 

Online discussion forums   
Private 14% 21% 26% 
Public 4% 6% 13% 

Wikis Collaboration 
Private 3% 5% 5% 
Public 1% 1% 4% 

Didn’t make any digital activities 
Private 20% 10% 6% 
Public 50% 46% 22% 
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We should remember that in an Emergency Remote Teaching situation (ERT), in addition to continuing 
with the teaching-learning processes, teachers also had to manage the course itself by communicating 
objectives, providing content sequence, evaluating homework, etc. Table 5 lists the communication tools 
employed by teachers for this function. The most used communication platform for all was WhatsApp. 
This could be explained by its advantages: it allows connectivity via mobile phone for sending 
instructions and receiving homework tasks. In addition, most of the teachers and students were already 
users of this social network. Communication via mobile devices using formats such as WhatsApp, 
Facebook, and SMS text messages were used most by teachers from the public system, where many 
do not have modems at home.  Platforms such as Zoom or Skype for virtual sessions with students, 
were used more by teachers from private schools. Despite the obstacles to connectivity for students and 
teachers and the disparities in the use of digital tools among the public and private sectors, it can be 
said that teachers were able to communicate with their pupils more than 90% of the time.  

Table 5.  Digital Technologies used by teachers to communicate with their students (n=52,860) 

 

Looking at the efforts made to ensure communication, the digital resources employed, and the teaching 
activities conducted, one can say that overall, the teachers exhibited a huge degree of commitment to 
continue their classes during the pandemic situation. Regardless of gender, educational level, or type 
of school, 9 out of 10 teachers ensured that materials were accessible to their students; 5 out of 10 
considered that they managed to maintain continuity over the course, and 7 out of 10 said they had 
motivated their students to keep up tasks and distance learning.  When asked to rate in a scale 1 to 10 
their degree of satisfaction with their performance during the pandemic, the results range between 7 
and 8. Table 6 shows the scores by educational level and school types. 
  

  Primary Middle 
School High School 

WhatsApp    
Private 61% 49% 53% 
Public 95% 89% 85% 

Facebook    
Private 5% 5% 9% 
Public 10% 18% 16% 

e-mail    
Private 50% 53% 55% 
Public 35% 49% 61% 

Zoom, Meet, Skype    
Private 73% 74% 76% 
Public 37% 39% 43% 

Light platforms (Google Classroom, Teams, Edmodo) 
Private 57% 66% 71% 
Public 19% 33% 53% 

LMS (Moodle, Canvas, Blackboard) 
Private 9% 14% 17% 
Public 1% 1% 4% 

Telephone    
Private 6% 4% 4% 
Public 21% 16% 9% 

SMS-mobile pone    
Private 16% 10% 9% 
Public 42% 34% 23% 

No communication    
Private 1% 1% 1% 
Public 1% 1% 0% 
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Table 6  Respondents self -evaluation in teaching with digital tools  
by educational level and school type (Scale= 1 to 10) )   ( n=52,860) 

School Type Primary Middle School High School 
Private 8.66 8.60 8.54 
Public 7.88 7.75 7.96 
Total Average 7.96 7.85 8.06 

Although there are not failed grades, teachers were under great stress from the sense of uncertainty 
and the need to employ their existing digital capital to manage the circumstances they found themselves 
in, with many frustrating moments while using inadequate technologies.  There is a socio-emotional 
component in the context of COVID-19 expressed by a constant sense of surviving.  Sixty-six percent 
of primary school teachers (n= 18,237), 34% of middle school teachers (n=22,755), and 57% in high 
schools (n= 11,850) reported the sensation that they were just surviving the ERT situation most of the 
time. 

4 CONCLUSIONS 
The results show that the Mexican educational system had a digital capital inadequate to meet the 
challenges of the Emergency Remote Teaching situation (ERT). Despite governmental programs 
announced in political campaigns since the year 2000, we discovered a reality with many deficiencies 
and limitations characterized, among other things, by insufficient connectivity and a lack of training for 
teachers in the use of ICTs for educational purposes, especially in the logic instructional design in virtual 
scenarios. In terms of technological infrastructure, the cost of internet service is the main barrier to the 
adoption and use of the network in both the urban and rural contexts where public schools are located.  
About teaching skills, there is a need to reinforce both training and digital capital – which in addition to 
the financial considerations of infrastructure and equipment – is also clearly symbolical. This means, a 
profound understanding of technological tools and innovative applications to promote student learning 
and transform the teaching process. This is where the essence of digital capital resides, and which we 
urgently need to develop in this country, with special attention to the areas with the greatest digital 
divides in terms of access and connectivity.      

We are clearly facing a situation where digital capital is scarce among all schools, both public and 
private. Nevertheless, teachers have been very flexible and creative with the tools to hand and their 
limited internet access. All of this we have been able to verify, identifying a generalized sense of survival 
in the face of the emerging situation. That is to say, the ERT has not been a continuous and fluid process 
but involved forward and backward steps. How do we compensate for disparities and inequalities when 
the near future will bring a hybrid mix of distance and classroom education? This is a matter for public 
policy which will need to address issues ranging from efficient connectivity for all, to establishing clear 
guidelines on which are the digital skills teachers will have to master to confront the new challenges for 
education.    
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Abstract  
English has occupied a prominent position and altered the social as well as economic structure in 
different countries worldwide. Its constant spread has affected even the perceptions of stakeholders and 
officials who regard its integration in the educational system of paramount importance. The Nature of 
the English program in Morocco places a huge focus on developing learners' speaking as well as reading 
skills. It also aims to kindle their interest in English language learning so that they can be able to learn 
autonomously. Yet, in this twenty-first-century era, it seems that the teaching of English as a foreign 
language in Morocco does not positively respond to the current needs of students. Despite several 
attempts to introduce change at the level of approaches, methods, and techniques that promote learner-
centered classrooms, teachers are still perplexed and hesitant as to how to address this challenge and 
improve their classroom practices for many factors. Therefore, the present study aims to investigate the 
impact of the incorporation of language games and ICT integration on classroom interaction and 
students' learning in Moroccan EFL high school classrooms. It also endeavors to question whether ICT 
and games would kindle students' interest in learning and create a motivating atmosphere among them. 
To carry out this study, quantitative and qualitative approaches were used. For the former, a 
questionnaire was administered to high school students to investigate their attitudes towards the use of 
language games and technology in English classes. As for the latter, a semi-structured interview was 
conducted with high school English language teachers to question their perceptions of ICT as well as 
games incorporation in their classes. It was also meant to investigate their impact on students” 
interaction. The findings of the study revealed that the majority of the participants hold a positive attitude 
towards both ICT and language games. Another obtained result was that students feel themselves more 
motivated, engaged and interactive when ICT tools are employed unlike traditional-based classes. 

Keywords: Language games, ICT, Interaction, Motivation. 

1 INTRODUCTION  
Morocco is among the societies where English enjoys a remarkable status, especially at national 
schools, universities, and private institutions. The Nature of the English program in Morocco places a 
huge focus on developing learners' speaking as well as reading skills. It also aims to kindle their interest 
in English language learning so that they can be able to learn autonomously. It emphasizes their 
linguistic proficiency and their communicative competence in the target language. Besides, the 
Moroccan English curriculum stresses the necessity of raising students' cultural awareness and making 
them able to reflect, observe and draw comparisons between their native culture and the target culture. 
Yet, in this twenty-first-century era, it seems that the teaching of English as a foreign language in 
Morocco does not positively respond to the current needs of students. Despite several attempts to 
introduce change at the level of approaches, methods, and techniques that promote learner-centered 
classrooms, teachers are still perplexed and hesitant as to how to address this challenge and improve 
their classroom practices for many factors. Some teachers argue that they find it very hard to approach 
their students and make their learning meaningful. Other teachers declare that they tend to integrate 
new tools, but there is a lack of interest on the part of students. These teaching and learning problems 
result in learners' reluctance to participate and interact in the classroom and, therefore, hinder the 
success of the teaching-learning process.  

Students' psychological as well affective dimensions are not tremendously targeted in the teaching-
learning process. That is, despite the constant endeavors that some teachers make to introduce change 
in their classrooms and be up to their learners' expectations, the results are not quite satisfactory. 
Besides, my teaching experience in the public sector has allowed me to have a clear idea about the 
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nature of the teaching-learning environment in most Moroccan high schools. Simply put, the majority of 
students are not well motivated to speak and take an active part in their learning; they are instructed to 
listen attentively to the explanation of the teacher so as not to miss anything. Some teachers make 
attempts to make their students' learning joyful. They tend to create a positive atmosphere in their 
classrooms by making use of games and other teaching techniques, but they quickly abandon and do 
without these tools due to their inability to use them effectively with students. Therefore, I wondered 
whether the incorporation of ICT and the effective use of communicative language games would foster 
a productive teaching-learning process, increases students' motivation in English language learning, 
and maximizes their chances to interact using the language.  

2 LITERATURE REVIEW 

2.1 Language Games and Language Learning 
Language games refer to tools that motivate students to learn with fun, enjoyment, and excitement. 
These positive features are indirectly triggered when games are efficiently utilized. [1] Adams (1973) 
signposts that games stimulate students' attention and make them curious about the language, 
especially at their primary stages of learning. Communicative language games constitute an integral 
part of communicative language teaching (CLT) as they pave the way for children to experience 
authentic input and develop their oral skills. When students are involved in communicative situations, 
they invest all the language resources they know to achieve their learning goals thanks to their direct 
exposure to the target language. Communicative game activities might range from problem-solving 
situations, expressing opinions, or making comparisons between issues. Hence, communicative 
language games provide learners with the opportunity to deal with authentic linguistic forms and enable 
them to extend what they learn in the classroom to their real life.  

Empirical research has demonstrated that there is a strong correlation between language games and 
the effectiveness of language learning. Numerous studies revealed that games help students to easily 
retain vocabulary items, practice a grammar rule or improve their pronunciation. [2] Uberman (1998) 
and [2] Yip and Kwan (2006), for example, investigated the impact of teaching vocabulary through the 
use of online games. To gather data, an experiment was carried out with 100 learners to test their 
vocabulary retention by the end of the lesson. They were separated into two groups: experimental and 
control groups for nine weeks. The obtained results disclosed that students in the experimental group 
did better than their peers in the control group. In the same vein, [4] Hakami and Abdelrahman (2019) 
investigated the effects of game incorporation on grammar mastery in Saudi Arabia classes. The 
sampling population revolved around 50 male students. To meet the study objectives, the researchers 
relied on an experiment known as pre-test and post-test techniques. Empirical data displayed that 
students had very positive perceptions and attitudes towards games. Besides, it was shown that the use 
of games in teaching made the participants more eager and interested to learn compared with learners 
in traditional-based instruction. Games do not only serve as instruments to learn and memorize 
vocabulary, but they also pave the way for students to practice language rules effectively. Arousing 
students’ motivation constitutes a vital element that marks the effectiveness of language games. Some 
learners are motivated because they know the importance of producing correct sentences in 
communication. Others are necessarily aware of what is expected from them in foreign language 
classes. The motivational factors in language games can be associated with what is known as ‘Flow 
Theory’. It is a theory of motivation that was firstly developed by Mihaly in 1975 ([5] Oppland, 2016). It 
is defined as a feeling of happiness experienced by learners when they find themselves involved in 
interesting and enjoyable activities.   

2.2 ICT and Interactive Learning 
Promoting students' interactivity in the classroom is one of the essential elements of language learning. 
ICTs stand for Information Communication Technology tools which are thought to facilitate the teaching-
learning process, promote interaction in the classroom and engage students in a comfortable environment 
where they exchange ideas, receive constructive feedback, manage their learning, and build their 
knowledge cooperatively [6] John and Sutherland (2005). There are four basic types of interaction as 
identified in the literature review: Learner-content interaction, learner-instructor interaction, learner-learner 
interaction, and learner-interface interaction. Concerning learner-learner interaction, students critically 
interact with the content that leads to a change in their understanding and perception of issues. In this 
context, teachers might provide their learners with interesting website links and platforms in which they 
would read about an array of topics. Learner-instructor interaction addresses students' interests and 
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motivation. It is through this type of interaction that teachers guide their pupils, encourage them, arouse 
their curiosity about new knowledge, and stimulate their attention.  
Several scholars have noted that emphasizing interactive learning is a vital means to improve classroom 
practices and reach promising outcomes. [7] Gillies (2007) believes that “when children interact 
cooperatively they learn to listen to what others have to say, give and receive information, discuss different 
perspectives and in so doing develop mutual understandings of the topic at hand”. In the same vein, [8] 
Obi and Kalu (2013, p.172) recommend that teachers should rethink their roles in the classroom and 
update their teaching styles in a way that meets students’ expectations, kindles their interest, and feed 
their curiosity. These twenty-first-century demands require teachers to be digitally conscious and aware of 
the new technological tools to enhance learners’ interaction and bring the best for them. In the same way, 
[9] Ngussa et al (2015) state that the incorporation of ICT in the teaching-learning process is of paramount 
importance since it connects students to the outside digital world and promotes learner-centeredness 
whereby the teacher becomes able to quickly transmit the information. This implies that ICT has shaped 
the teacher-student relationship and changed their perception of the teaching-learning process, which 
necessitates an immediate reconsideration of their roles in the classroom. 

3 METHODOLOGY 

3.1 Research Objectives 
The present study aims to investigate the impact of the incorporation of language games and the 
integration of ICT on classroom interaction and students' learning in Moroccan EFL high school 
classrooms. It also endeavors to question whether ICT and games would kindle students' interest in 
learning and create a motivating atmosphere among them. Hence, this study investigates whether the use 
of language games and ICT change the nature of classroom interaction in Moroccan classrooms and alters 
students' traditional perception of learning. 

3.2 Research Hypotheses 
In this study, it is hypothesized that the use of language games and ICT is more likely to provide more 
opportunities for high school students to talk and interact positively in the English language compared 
with traditional classrooms. It is also assumed that teachers who tend to use these tools in their teaching 
are more likely to develop a friendly relationship with their students than those who do not.  

3.3 Research Design 
To approach this raised issue from an empirical perspective, both quantitative and qualitative approaches 
were used. The adoption of the quantitative approach is very significant in research since it allows the 
researcher to quantify the problem and obtain numerical statistics that support the validity of the findings. 
It also provides the reader with a descriptive account of various research aspects. In the present study, 
quantitative research was employed to investigate Moroccan high school students' perceptions and 
attitudes towards the incorporation of language games and ICT integration in EFL classes. As for the 
qualitative approach, its importance resides in getting in-depth and detailed information regarding the 
participants 'beliefs and views about a particular topic. Besides, it gives people more space to express 
their thoughts and elaborate on their answers compared with quantitative research. In the context of our 
investigation, the qualitative approach was chosen to question Moroccan high school teachers’ 
perceptions about the implementation of games and ICT in the teaching of English as a foreign language.  

To meet the previously mentioned objectives, two main research instruments were designed: the 
questionnaire and the interview. The questionnaire is defined by [10] Kothari (2004) as a research 
instrument that helps in eliciting people's views, beliefs, and attitudes towards an issue. It is very useful 
since it allows the researcher to obtain data in a standardized way. In the present study, the 
questionnaire was written in English and translated into Arabic to give the chance to all high school 
students to participate. 85 copies were administered to high school students from different Moroccan 
cities: Rabat, Fes, and Oujda, but only 60 copies were filled out. Other copies were sent virtually via the 
WhatsApp application to students in which 16 questionnaires were completed. Thus, the total number 
of valid copies was 76. As for the interview, it was conducted online with 14 Moroccan high school 
teachers. The purpose was to investigate their perceptions towards the application of games and ICT in 
English language classrooms. The interviewees' answers were transcribed and written orthographically 
to be used as testimonies in the discussion of numerical findings.  
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4 RESULTS 
Before the analysis and discussion of the collected data, it is of paramount importance to describe the 
participants' background information. High school students were randomly chosen to provide them with an 
equal chance to take part in the present study and maximizes the validity of the findings. In this regard, the 
first section of the administered questionnaire consisted of three major items that targeted the students' 
gender, age, and level of education. The distribution of students' answers is clearly illustrated in the figure below: 

 
Figure 1. Students’ Background Information. 

A close analysis of the statistical findings reveals that females are more than males with percentages of 
53.9% and 46.1% respectively. The graph also shows that students aged between 15 and 17 years old 
constituted the majority of respondents (40.8%), 31.3% of them are between 18 and 20 years old, while 
only 27.6% of them are 20 years old or more. Besides, it is clear from the figure above that common core 
students outnumber first-year and second-year baccalaureate students with a percentage of 38.2%.  

4.1 The Use of Games in English Classes 
The present section is devoted to discussing the frequency of games incorporation in Moroccan EFL 
classes from both students' and teachers' perspectives. This section will also shed light on the main 
impacts of using games in teaching on students' classroom interaction and perception of learning. To 
answer the first aforementioned research question, students were asked about the frequency of games 
integration in the teaching-learning process. The two graphs below demonstrate the students' answers: 

 
Figure 2. Teachers’ Use of Games in the Classroom. 
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Figure 3. The Frequency of Using Games in English Teaching. 

It is obvious from figure 2 that 74% of the respondents claimed that their teachers implement games in 
their classes, whereas only 26% declared that games are never used by their teachers. This shows that 
the majority of twenty-first-century Moroccan teachers are aware of the effectiveness of communicative 
language teaching techniques and they are striving to leave their positive imprint despite challenges. In 
order not to overgeneralize the obtained results, teachers were asked a similar question. 11 out of 14 
teachers reported that they are in favor of game-based lessons. Some of them argued that it is one of the 
best ways to improve students' learning. To illustrate this point, teacher 2 mentioned: "yes, I do use games 
in my teaching because they make children learn better and feel at ease". In the same vein, teacher 5 
stated: "I like using games a lot, especially with my common core students. This makes the pace of learning 
quicker and learners benefit a lot". Other teachers explained that games are effective tools in the learning 
process in the sense that they add more fun and positive energy to the classroom. For example, teacher 
7 said: "Using Games in EFL classes is important because it makes teaching more humanistic and 
enjoyable". However, the rest of the teachers are not in favor of game-based classes because, according 
to them, they are just a waste of time and that they distract students from learning. Hence, from the 
previously discussed views, it can be said that both Moroccan teachers and learners hold positive attitudes 
towards the application of games in English classes, which implies that there is a tendency towards 
discarding old teaching methods and embracing new creative teaching techniques.  

Moreover, figure 3 discloses that 35.5% of the respondents stated that their EFL teachers sometimes 
resort to game-based instruction, 27.6% of them declared that games are always promoted in their classes, 
while only 14.5% of the students indicated that their instructors are not into the use of such types of 
teaching techniques. The limited incorporation of games, in Moroccan schools, can be justified according 
to many factors. On the one hand, Moroccan learners and practitioners suffer from the problem of 
overcrowded classrooms, which prevents them to establish a positive learning atmosphere and enhance 
a friendly relationship. On the other hand, some teachers and students are still sceptical about these new 
trends of teaching and still confused about their effectiveness. In the same context, interviews with 
teachers revealed that 9 out of 14 sometimes teach through games. According to them, the excessive use 
of games is not always advisable as it might lead to unexpected disruptive behaviors, especially if they are 
not well-managed. For instance, teacher 8 pointed out: "I like using games; I sometimes devise game-
based tasks. Yet, I try not to bring them all the time because I may not control the classroom". Similarly, 
teacher 4 said: "I love funny activities, especially with games. They are engaging, but they should be 
reasonably used to avoid chaos". Besides, 2 out of 14 teachers mentioned that they hardly opt for games 
and they are still loyal to their old classroom practices. Therefore, the obtained findings accord with the 
Moroccan teaching context, which welcomes positive change, but through logical planning and 
experimentation to wisely lay the ground for a balanced teaching-learning process (the maintenance of 
discipline and the integration of new revolutionary teaching techniques meanwhile).  
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Figure 4. The Frequency of Using Games in English Teaching. 

When being asked about whether games make them more interactive in the classroom, it was found that 
45.4% of the respondents strongly agreed, 28.9% agreed, while only 8.5% showed a strong agreement 
with the statement. It seems that building games-based lessons foster interaction and makes learners 
more dynamic. In the same respect, interviews with teachers revealed that teachers emphasized the 
importance of such tools in promoting interactive learning. They think that it is crucial to consider students' 
needs to move and interact when planning lessons. To illustrate this idea, teacher 1 said: "Games render 
the class more active and engaged in the lesson. It is necessary to include them in lesson plans". This 
was also shared by teacher 8 when he pointed out: "teaching through games transforms the classroom 
into a small society where learners interact, but they should be well-planned for". Furthermore, 44.7% of 
the students strongly agreed that the application of games creates a fun and motivating atmosphere and 
25.6% of them agreed. Moroccan learners feel more enthusiastic to study when games are being used. 
The same opinion was shared by most of the interviewed teachers who believe that games change the 
pace of learning, increase students' intrinsic motivation, and kindle their interest in the lesson. Additionally, 
40.8% of the respondents agreed with the idea that games encourage them to participate more, whereas 
only 10.5% strongly disagreed. These numerical findings prove the effectiveness of games in providing 
learners with better opportunities to voice out their opinions and speak their minds freely. Hence, promoting 
games-based classes has got a positive impact on Moroccan students' interaction and it is up to the 
teachers to vary their teaching techniques to cater for this teaching aspect.  

4.2 The Use of ICT in English Classes 
This section is devoted to discussing the frequency of ICT use, on the part of Moroccan teachers, as 
well as its benefits. To investigate this research question, students were asked two main questions: to 
what extent does your teacher apply ICT in the classroom? and what is the impact of adopting ICT on 
your interaction? The distribution of students’ answers’ is displayed in the two figures below:  

 
Figure 5. The Frequency of Using ICT in the Classroom by Teachers. 
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Figure 6. The Impact of Using ICT on Students’ Interaction. 

A close analysis of figure 5 indicates that 56.6% of the teachers resort sometimes to ICT to deliver their 
lessons. This implies that despite the strong desire that Moroccan English language teachers have for 
positive change, they are still confused due to different factors. For example, some of the interviewed 
teachers claimed that they would like to keep using old teaching methods and gradually integrate ICT 
tools to ensure balance. To illustrate this point, teacher 9 mentioned: "I like using ICT, but not all the 
time. It is true that it facilitates teaching and learning, but I wouldn't neglect my old way of doing things". 
Another factor that explains this attitude towards ICT is that many Moroccan high schools lack the 
necessary equipment including multimedia rooms and technological materials in general. This idea is 
manifested in teacher 4 opinion as he said: "I'm into the use of ICT. It is very beneficial, but we have no 
data-show at school". The graph also demonstrates that 17.1% of the respondents declared that their 
teachers rarely make recourse to technology, while 7.9% of them stated that they have never 
experienced learning through ICT tools. Teachers who hardly implement ICT in their teaching are not 
necessarily against its adoption, but they lack the needed digital skills to deal with such revolutionary 
techniques. For this reason, the majority of Moroccan teachers should be initiated to modules and 
courses that target ICT skills and competencies, as teacher 10 suggested: "We are in favor of ICT, but 
we need to be trained on how to use it". Therefore, Moroccan teachers hold an optimistic view regarding 
the incorporation of ICT in their teaching despite the inappropriate working conditions. In other words, 
they should be well-prepared and trained on how to deal with technology to be able to respond to the 
current needs of their students.  

Figure 6 illustrates that 28.9% of the respondents stated that ICT-based instruction makes them more 
active in the classroom. The same result was obtained about the impact of using games, which shows 
that both tools are essential in enhancing an interactive teaching-learning process. It is also plain from 
the graph that 21.1% of the students confirmed that designing activities with the help of technology 
improve their learning and increase their motivation. That is, ICT addresses the visual side in learners 
and paves the way for them to explore new horizons of knowledge. Besides, a considerable number of 
students (17.1%) argued that technology facilitates their interaction with their teachers and classmates. 
When tasks are digitally-based, learners feel more eager to express their ideas, get closer to their friends 
and develop a positive rapport with their teacher. More than that, ICT breaks class monotony and 
relieves students from boredom, by fostering a stress-free environment and enhancing an engaging 
atmosphere.     

5 CONCLUSIONS 
This paper was meant to investigate both Moroccan high school students' and teachers' perceptions of 
the application of games and ICT in EFL classes. It also intended to explore the impact of such teaching 
tools on learners' motivation and interaction. The first section of the article was dedicated to reviewing 
and discussing what has been stated before about the topic. In other words, in the literature review, we 
tried to define the relevant key terms and explain the relationship between games, ICT, and classroom 
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interaction. The second section targeted the main methodology adopted in the study. For data collection, 
it was important to shed light on the major research approaches (quantitative and qualitative 
approaches) as well as the appropriate research instruments: the questionnaire and the interview. The 
third section of this paper was devoted to the analysis and interpretation of the gathered data. To 
summarize the results obtained, the majority of the students hold a positive attitude towards the 
implementation of games and ICT in English classes. They think that promoting these two teaching 
techniques makes them active and allow them to express their ideas freely. They also reported that both 
games and technology create an anxiety-free learning atmosphere and encourage them to be more 
interactive not only with their teacher but also with their classmates. Besides, the findings of the study 
revealed that most of the interviewed teachers are in favor of games-based and ICT-based instruction. 
They strongly believe in their effectiveness in English language teaching and their role in providing 
students with better learning opportunities. However, the majority of teachers complain about the 
inappropriate teaching-learning conditions that impede their successful implementation of games and 
technology in their classes, be it in terms of the lack of training on how to use ICT or in terms of the 
inadequate physical environment. This bitter reality leads us to suggest a set of recommendations: 

Moroccan English language teachers are in a dire need of continuous training to acquire the necessary 
soft skills so that they can respond to the changing needs of their students. 

The Moroccan Ministry of Education is invited to prepare a solid digital ground for teachers and students 
to effectively apply the trendy teaching movements.  
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Abstract 
Increasing interest has been put in the development of new teaching and learning approaches of the 
chemistry discipline in order to include sustainability parameters and transform the subject into green 
chemistry education. In this work, we present a practical proposal designed for the chemistry subject 
imparted in the first year of an engineering bachelor degree (Renewable Energies Engineering 
Bachelor Degree, University of the Basque Country, UPV/EHU, Spain). The teaching strategy focused 
into several aspects of the chemical reaction, highlighting the different parameters that influences its 
behaviour, in terms of sustainability. The activity was designed to cover the whole semester, including 
the theoretical sessions and the practical experiments carried out in the laboratory. The teaching 
methodology applied was Project Based Learning (PBL). The activity started with an open question 
regarding which was the mail goal of a chemical reaction and how this goal could change if 
sustainability concerns were included. Then, the proposed task was to define a process to obtain a 
specific compound through green chemistry and perform it in the lab under sustainable criteria. The 
mentioned task required working in concepts such as yield, purity, renewability, co-products utilization, 
waste generation, toxicity, chemical hazard, recyclability, Sheldon’s environmental acceptability, 
reaction conditions, energy efficiency, energy integration, effluents minimization, innovation, etc. 
These concepts were introduced in the learning strategy of all the units of the subject (chemical 
reaction basic concepts; chemical equilibrium; electrochemistry; organic chemistry). Students worked 
in groups and each team worked in a different chemical reaction with the aim of transforming it into a 
green process. The procedure was presented as a poster in which they graphically described the most 
relevant aspects of the study of the mentioned reaction under a sustainable perspective. The works 
were presented in a poster contest organized in the University. The weight of the task in the final mark 
of the subject was a 15%. The results showed that the integration of sustainability concerns in the 
chemistry tuition promoted the students interest and participation in the matter, helped to link the 
subject with other ones of the engineering curricula, improved the transdisciplinary learning and 
fostered the sustainable consciousness.  

Keywords: Chemistry teaching, engineering studies, sustainability  

1 INTRODUCTION  
Sustainable development goals have a predominant position in all strategies defined by the public 
administrations and represented by the United Nations statement presented in the 2030 Agenda for 
Sustainable Development [1]. In the report, 17 Sustainable Development Goals with 169 associated 
integrated and indivisible targets are defined, as a continuation of the ones previously stated in the 
previous conferences, such as the Rio Declaration on Environment and Development [2], the 
International Conference on Population and Development of Cairo [3] or the Fourth World Conference 
on Women of Beijing [4]. The challenges stated in the associated reports are interrelated and 
interdependent so that an integral approach is needed to successfully address them. Among the 17 
defined Sustainable Development Goals, and the 169 related targets presented in the 2030 Agenda 
[1], several are specifically linked to the chemistry discipline, from which two will be highlighted here 
due to their relevancy: 

• Goal 12.4: “By 2020, achieve the environmentally sound management of chemicals and all 
wastes throughout their life cycle, in accordance with agreed international frameworks, and 
significantly reduce their release to air, water and soil in order to minimize their adverse impacts 
on human health and the environment” 

• Goal 12.5: “By 2030, substantially reduce waste generation through prevention, reduction, 
recycling and reuse”.  
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Thus, a deep restructuration of the chemical industry processes is required to give priority to the 
mentioned goals over the economic benefit philosophy as the only criteria searched in a chemical 
production route. Dynamic, sustainable, innovative technologies are required for a safer and more 
efficient use of the resources as well as to be able to ensure prosperity in environmental, social and 
economic terms. For this purpose, the very first transformation engine is education. Young chemist 
and engineers need to learn how to give solutions to these complex problems from the green 
chemistry [5]. At this point, and even if the situation is urgent, as some of the goals were intended to 
have been achieved for 2020, the reality is that sustainability has little presence jet in the curricula of 
chemists and engineers [6]. Thus, the goal when teaching green chemistry would be to keep high-
quality content knowledge while fostering sustainability-related consciousness [7]. The main challenge 
of implementing sustainability education is related to the concepts of interdisciplinary, collaborative, 
experimental, and transformative [8].  

In this work, the configuration of an activity designed to put the sustainability concept on the focus of 
the chemistry tuition is presented. Specifically, the activity was intended to be done as group work by 
students of the first year of Renewable Energies Engineering Bachelor Degree of the University of the 
Basque Country (UPV/EHU). The sustainability concept applied to an organic chemical reaction was 
the theme of study, with the aim of highlighting the different parameters that influences the behavior in 
terms of sustainability (environmentally speaking) of the chemical reaction. 

2 METHODOLOGY 
The students were divided in teams and each group received the instructions to accomplish the 
activity, with the following structure:  

• Starting survey about the previous knowledge in the field of sustainability 
• Driving question: which was the mail goal of a chemical reaction before considering 

sustainability concerns and how should it be transformed in order to include them? 

• Brainstorming: Identify the parameters that conform the sustainability matrix of a chemical 
reaction. 

• Background: review of the state of the art of Green Chemistry, starting with the authors who 
stablished the fundamentals of the discipline, such as Anastas and Warner [10] with the 
definition of the Green Chemistry principles, Sheldon with the definition of the environmental 
quotient or E-Factor [11], or Abraham and Nguyen [12], with the defining principles or green 
engineering and continuing with the most recent and complete works, such as the review paper 
by Chen et al. [6] or the study published by Zuin et al. [13].   

• Second brainstorming: after the literature review, the discussion is enriched and new 
concepts can be proposed. 

• Task definition: each team will apply the identified concepts to a specific chemical reaction and 
its associated industrial process by presenting the evolution of the mentioned process, the 
classic technological paths for the production, existing actual enterprises and, finally, a proposal 
for its transformation into a more sustainable one using the previously arisen concepts.  

• Work preparation: the content will be presented in a poster in which the students will 
graphically explain the most relevant aspects of the study of the mentioned reaction under a 
sustainable perspective. 

• Presentation: poster contest organized in the faculty.  

3 RESULTS 
The teaching experience that we are presenting is being implemented now so, the results that we can 
discuss in this paper are partial. Nevertheless, interesting information can be extracted from the work 
already done and this is what we will present and discuss here.  

Regarding the interest and attitude of the students towards the topic, a very positive feedback was 
observed and a predisposition to integrate the new concepts into their formation. Many concepts arose 
from both brainstorming activities, which could be classified into five families: 

- Reaction efficiency (Sheldon’s environmental acceptability), products yield and purity 

2650



- Chemicals nature: hazardousness and associated risks (for human health or environment)  
- Effluents minimizing, solvents recovery and recycling 
- Chemicals life cycle, footprint of chemicals, integral use of components 
- Reaction conditions, pathways optimization 
- Energy management: consumption and use of renewable energies 

All the mentioned families included concepts of vital importance in the designing of a chemical process 
under the green and sustainable perspectives and each group of students was named as experts of 
one of the families and was asked to prepare the content associated to the corresponding family of 
concepts and share the acquired knowledge with the other groups. This practice defined as 
“collaborative learning” [15]. 

Interdisciplinary education was found to be the key for success due to the mentioned integrated and 
indivisible nature of the targets associated to sustainable and green chemistry. Indeed, an integral 
vision of the process is mandatory, as all the concepts identified in the brain storming activities and 
classified in different families presented strong links and connections. For example, even if it was 
decided to create a family of concepts related to “Energy management”, the energy consumptions, 
efficiency and integration are directly related with the reaction conditions, chemical type, etc. Thus, in 
order to solve a complex and interrelated problem, trying to find a balanced solution in terms of 
environmental, social and economic sustainability, is it obvious that more than one discipline is 
required. Some of the disciplines that are required for an actual learning of green chemistry are 
science-related subjects (physics, artificial intelligence, design) while others are non-science-related 
ones, such as economics, business, law, commerce, advertising, communication, etc. This conclusion 
is in concordance with the results presented by other authors [16]. 

Another important conclusion that was obtained from the work was the success of using “actual work” 
examples as case studies. Even if the examples were complex, the fact of being actual ones 
motivated the students to go further as they felt that they were getting prepared for actual professional 
practice. This practice implied to search for actual chemical industries and enterprises and have them 
ready to share the information about the used technologies, process flowsheet, experimental 
conditions, etc. This was not easy at all because some of the processes use patented technologies or 
private agreements that cannot be openly shared.      

Finally, we found positive to ask the students to present their work as a poster and present it in a 
poster session in the faculty, as if it was a scientific conference. On the one hand, the fact of preparing 
something physical helped them to reinforce the acquired knowledge and, on the other hand, the act 
of sharing the work in public in the context of a poster contest was stimulating and fun. 

ª Faced difficulties 

Negative attitudes were the fewest but some students showed some resistance related to the following 
concepts: 

• Excess of workload in a previously crowded and full curriculum. Some students complained 
that, studying chemistry from the green and sustainable perspective does not mean that the 
classic processes and techno-routes are obsolete and are left out of the learning content, 
because many industrial corporations are still using them. Thus, even if they agree that it is 
enriching, they see it as an extra load difficult to deal with. 

• Students showed sometimes a bit lost when trying to find resources to learn how a classic 
chemical process could be turned into a greener one because the typical textbooks and 
manuals do not include this kind of information. It is true that the books devoted to the learning 
of general chemical concepts are not still updated and the research works related to green 
chemistry are theoretical and not applied to the different chemical reactions and processes. 

4 CONCLUSIONS 
The results showed that the integration of sustainability concerns in the chemistry tuition promoted the 
students interest and participation in the matter, helped to link the subject with other ones of the 
engineering curricula, improved the transdisciplinary learning and fostered the sustainable 
consciousness. Some difficulties were faced related, mainly, with the excess of workload associated to 
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the learning of novel concepts but in general, terms, the majority of the students agreed that the 
reached skills and learning content worth the effort. 
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PERSONALIZED LEARNING TO IMPROVE SCHOOL CULTURE AND 
INCREASE SCHOOL RETENTION, A QUANTITATIVE STUDY 

Adrianne Harrison-Surgeon 
Drexel University (UNITED STATES) 

Abstract 
This profile of school culture (behaviors) associated with successful online credit recovery programs 
explores the need for student support and teacher training improvements. Through a post-positivistic 
quantitative approach, this paper examines secondary analysis data from the United States Department 
of Education High School Longitudinal Study, HSLS:09 [1]. The relationship with school culture and 
school retention is investigated through the analysis of data collected and the results provide a profile 
of school culture (behaviors) associated with successful online credit recovery programs, providing a 
basis for needed student support and teacher training improvements. 

It is vitally important that young people receive the educational opportunities needed for them to become 
responsible, qualified citizens equipped with skills and fortitude to excel in higher education and careers 
after high school. School districts should allocate adequate funding to support personalized learning 
plans for the most at-risk student population. Findings indicate that students who attended schools that 
offered online credit recovery programs had a higher graduation rate than schools that did not offer 
online credit recovery programs. 
Keywords: Online Credit Recovery, School Culture, School Retention, Dropout Prevention, At-Risk 
Student, Personalized Learning. 

1 INTRODUCTION 
There is a critical need for alternative education programs designed to support resolution of the high school 
student dropout crisis in the United States because in 2018, “there were 2.1 million status dropouts 
between the ages of 16 and 24, and the overall status dropout rate was 5.3 percent” according to the 
National Center for Education Statistics, Status of Dropout Rate, Table 219.80 [2].  Little research focuses 
on the surroundings and environments that may cause distractions among alternative education students 
that causes them to be at risk.  Alternative education students need encouragement, enabling them to 
reverse the status of being at risk and confidently practice what they learn or how they collaborate with 
others to succeed and transition to regular-education post-high school placement [3]). When this kind of 
support is not available, students are distracted; therefore, more programs to study the support services 
required for at-risk students prone to dropping out of high school are justified to support their needs. 

Adaptive schooling that can provide personalized learning plans PLP customizes learning to actively support 
guided interventions for at-risk student to succeed are a better alternative to having students kicked out to a 
school for last chance after receiving punitive disciplinary action resulting in academic and social failure. 

The success or failure of school retention of students who take online credit recovery is dependent on 
their ability to complete self-paced online courses [4]; [5].  This quantitative study has analyzed any 
significant difference in students’ success long term because schools offered online credit recovery 
programs. This study is important because, to provide equity in our education system, school 
administrators must prioritize the use of online credit recovery programs.  This helps to provide 
customized dropout prevention opportunities to each learner who fails a course in high school.  Online 
recovery programs have been found successful in increasing graduation rates ([6]; [7]. 

2 PURPOSE OF THIS STUDY 
The purpose of this study is to examine the relationship in school culture and school retention at schools 
that offered online credit recovery programs. This study seeks to find if offering online credit recovery 
programs are available in all schools that have students that fail courses and what is the school culture 
and school retention at such schools and finally are the students on a path to a sustainable future.   

The study provides school leaders with insight to address the inequity in education issue facing at-risk 
students in the United States.  During the climate of world pandemic, COVID-19 is not alone in plaguing 
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the world as we have known it to.  Also, social distancing requirements and constraints will require 
discipline and self-control for all.  It is also a time for social justice and people everywhere are taking a 
stance on “Black Lives Matter”.  It is vitally important that young people receive the educational 
opportunities needed for them to become responsible, qualified citizens equipped with skills and fortitude 
to excel in higher education and careers after high school.  School districts should allocate adequate 
funding to support personalized learning plans for the most at-risk student population. Proper 
implementation of online credit recovery programs in Alternative education will provide a variety of 
learning opportunities that offer an equitable personalized learning experience for at-risk students.   

3 RESEARCH QUESTION 
This paper is based on a study that focused on examining high schools that offered online alternative 
education programs relationship to school culture and student retention.  To accomplish these the 
following research question was addressed:  

1 What is the relationship between school culture and school retention in schools that offer online 
credit recovery programs? 

 
Figure 1. Theoretical framework. 

4 LITERATURE REVIEW 
One study summarized a qualitative case study of a group of still attending school yet at risk for dropping 
with focus on students’ persistence within the context of their school [8].  Four factors emerged as critical 
to supporting student persistence: (a) listening to students, (b) communicating caring, (c) the school’s role 
in dropout prevention, and (d) students’ role in dropout prevention.  Another study found an impact in 
grades based on grade level and specific motivational measures [9].  Research showed the use of the 
MES-HS to measure school motivation and engagement [10].  While among the literature on resilience 
included a review of survey results [11] from graduates of alternative school programs using [12] Resilience 
Scale gained understand of the student school experience.  The AHS, PGS Scale [13] was used to 
measure persistence as a strategy that individuals use to control the environment and find cognitive and 
emotional engagement measures.   

Student motivation as it relates to student success.  One HSLS:09 restricted survey data examined how 
students interact with and learn from online structures and course content [14].  and instructor identity with 
a focus on implications for historically marginalized student populations. Exploring academic outcomes 
associated with schools offering online credit recovery programs provides evidence of student motivation 
to stay in school, resilience and persistence.   
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This literature review in this study focuses on school culture specifically resilience, persistence, and the 
motivation to stay in school with emphasis on understanding the impact of school motivation and school 
retention.  This study also provides teachers, and other educators information to support their training 
to support at-risk students.  How these students finish high school, and whether they further their 
education influences their range of economic stability and their ability to give back to their communities 
and help build a sustainable future.   

By exploring the school culture reported by alternative education students, this study is intended for 
educators interested in seeking ways to decrease at-risk student distractions and helping student 
awareness of how to increase self-motivation, determination, and grit to achieve their goals.   

5 METHODOLOGY 
Analysis of Research Question.  The examination of High School Longitudinal Study 2009 – 2016 
secondary analysis dataset. The /research conducted a cross tabulation chi-square test in SPSS. The 
data source used HSLS_2017_PETS_SR_v1_0_SPSS_Dataset (S2LATESCH, S2SKIPCLASS, 
S2INSCHSUSP, S2ABSENT, S2WOHWDN, S2WOPAPER, S2WOBOOK and A2RECOVONLINE) as 
covariate variables and X3HSCOMPTSTAT as the dependent variable to answer the research question.  

Research suggests pattern of behaviors within a system need to examine the root cause of the pattern 
in order to change a behavior [15].  It is argued that in order to get certain results, certain effort must 
continually improve a system’s performance and views student behavior as a level of performance [16].  
The school’s acceptances of certain student behavior represent whether students feel safe, valued, 
cared for, and respected to foster resilience to succeed, that contributed to school culture.  

6 RESULTS 
There is a statistically significant relationship between student behavior and school retention in schools 
that offer online credit recovery programs.  The chi-square test shows a statistically significant 
association with high school retention and student tardiness to schools, student absences from schools, 
times in class without homework, students without notetaking, times in class without books, skipped 
class in schools, in-school suspension in schools that offer online credit recovery. Phi test shows a weak 
relationship for each test of symmetric measure [16].    

Patterns of behavioral infractions in school culture may be a cause of distractions among students in 
schools that offered credit recovery programs online.  This study compared the number of students that 
never had behavioral infractions with the number of students who had reported having had any 
behavioral infractions around tardiness, absences, lack of preparedness in classrooms without 
notetaking, homework, and books, as well as cutting class and in-school suspension.  

The covariate variables for school culture and the number of students from schools that offered online 
credit recovery programs with the school retention variable as the dependent variable displays the high 
school completion status of the sample size.   

 
Figure 2. High school completion status at schools offering recovery online. 
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Figure 2 shows the high school completion status of students from schools where credit recovery 
programs online were offered.  The sample size is N=9905 respondents enrolled in schools that credit 
recovery programs were offered online.  Figure 2 findings showed from left to right: 89% (8907) 
respondents received high school diplomas, 2.0% (202) respondents received GED or HS equivalency, 
2.2% (223) dropped out, 2.0% (200) still enrolled, and 3.7% (373) status unknown.   

6.1 Student behavior – absences. 
Report on student absence (S2ABSENT) in relationship with school retention. 

H1: There is a significant relationship between student absences from schools and school retention in 
schools that offer online credit recovery.  

H0: There is not a relationship between student absences from schools and school retention in schools 
that offer online credit recovery. 

Result: Pearson X2 = 399.339 (16), p<.001.  The null hypothesis is rejected.  There is a statistically 
significant relationship between student absences from schools and school retention in schools that 
offer online credit recovery.  

Table 1 
Symmetric Measure Times absent from School and School Retention 
 Value Approximate Significance 

Nominal by Nominal Phi  .089 .000 
Note. Symmetric Measure: N = 9905 (number of cases). 

The Symmetric Measure of Phi (.098) p<.001 suggests a very weak relationship between student 
absences from schools and school retention in schools that offer online credit recovery.  

 
Figure 3. Frequencies based on race/ethnicity: Times spent absent from school. 

Figure 3 represents the results showed race and ethnicity of respondents never absent from school in 
the last 6 months of school include 8.4% (6) American Indian/Alaska Native respondents never absent 
from school in the last 6 months of school; and 28.6% (252) Asian respondents never absent from school 
in the last 6 months of school.  The results showed 19.1% (171) Black/African American respondents 
never absent from school in the last 6 months of school; and 12.0% (21) Hispanic respondents never 
absent from school in the last 6 months of school.  The results showed 13.7% (180) Hispanic (Race 
Specified) respondents never absent from school in the last 6 months of school; and 13.5% (107) Mixed 
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Race (Non-Hispanic) respondents never absent from school in the last 6 months of school.  The results 
showed 10.2% (4) Native Hawaiian/Pacific Islander respondents never absent from school in the last 6 
months of school; and 12.2% (645) White (Non-Hispanic) respondents never absent from school in the 
last 6 months of school.   

Figure 3 also represents the total and the number of students never absent from school, and when the 
number never absent is subtracted from the total number of responses it determines the percent/number 
of respondent absences as follows: The results showed 91.5% (65) American Indian/Alaska Native 
respondents reported they spent time being absent from school in the last 6 months of school; and 
71.3% (627) Asian respondents reported they spent time being absent from school in the last 6 months 
of school. The results showed 80.8% (721) Black/African American respondents reported they spent 
time being absent from school in the last 6 months of school; and 87.9% (153) Hispanic respondents 
reported they spent time absent from school in the last 6 months of school. The results showed 86.2% 
(1128) Hispanic Race Specified; and 86.4% (683) Mixed Race (Non-Hispanic) respondents reported 
they spent time being absent in the last 6 months of school; The results showed 89.7% (35) Native 
Hawaiian/Pacific Islander respondents reported they spent time being absent in the last 6 months of 
school; and 87.8% (4609) White (Non-Hispanic) respondents reported they spent time being absent in 
the last 6 months of school. 

 
Figure 4. Breakdown of times absent by region. 

Figure 4 displays a chart of each region indicating the number of times respondents were absent by 
correlating the range of 0-2 and 3+ times which provides a detailed view confirming the potential of an 
absentee problem among at-risk students that attended schools that offered online credit recovery 
programs.  The data shows 45.02% of the respondents were absent 3 or more times within the last 6 
months of school. 

In addition to showing absolute infractions such as whether never absent or were absent, this study 
examined relative relationships of the behavior frequencies in ranges of 0-2 and 3+ infractions in order 
to clarify the claims.  Research says pointed out that there is a distinct association between absenteeism 
and performance of students and suggest the more days students miss at school the worse their 
performance [17]. Under ESSA chronic absences are a required reporting indicator to emphasize 
prevention and to establish early intervention strategies [18]. 

The findings reported, 91% of students from Northeast and West states never had an in-school 
suspension, 85% of students in the Northeast never cut or skipped class, 75% students from Northeast 
never came to class without notetaking, and 65% of students from South never came to class without 
books and other materials.  One study reported California State University Early Assessment Program 
worked with high school Grade 11 and Grade 12 students to facilitate a college preparedness 
program[19].  It is not enough to be academically prepared but meant to provide pertinent information 
and respect sensitive ways to understand student cultures and address access inequities meaningfully.  
Schools can provide adequate educational opportunities to help students be a part of a school culture 
that welcomes their attributes to enhance the environment and affect change positively. 
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The findings also indicated a severe motivation issue nationwide to get students to come to school and 
come to school on time.  Only 13% of the North-Eastern and Western states were never absent, while 
students in the Mid-Western states and South had frequencies that show only 15% were never absent.  
The findings of this current study are in line with research where a study addressed the point that 
students that benefit from the availability of online recovery courses are in racial/ethnic minority groups 
with behavioral challenges, high absenteeism, and are at-risk students who get low academic scores 
[20].  Respondents that attended schools that offered credit recovery programs online in this current 
HSLS:09 sampling suffered from high absenteeism.  The findings showed that the percentage of Asian 
students followed by Black/African American students were better able to attend school even though 
students that never were absent in each ethnic group was low.  Asian – 29%, Black /African American 
– 19%, Hispanic race-specific -14%, Mixed race non-Hispanic -14%, Hispanic-12%, White (Non-
Hispanic) -12%, Hawaiian and Pacific Islander – 10%, American Indian/Alaskan - 8%.  Students who 
fell behind in credits in their first years of high school were at risk of not graduating [21].  It is important 
to identify students as soon as they fall behind and provide them with intervention so they will be able 
to get back on track for graduation. 

7 CONCLUSIONS 
In conclusion, to properly educate students who are removed from traditional classrooms, it is important 
that the funding and resources that they would be entitled to in regular classrooms also follow them into 
alternative school programs.  In addition to receiving the funds and resources at-risk students should be 
allowed to have personalized learning opportunities that include desirable school services and 
classroom environments and program opportunities offered at traditional schools.  There is no evidence 
of research around equity of support and benchmarking equitable measurements of online credit 
recovery programs.  It is paramount that future research be conducted on equity of support, 
benchmarking, best practices for repeating failed courses and teacher guidance. 

7.1 Equity of support 
Further quantitative studies should dig deeper into using local data to track the students to see if the 
equity (of support provided) in practice is available to all students.  Further quantitative research using 
the HSLS:09 restricted dataset to identify student data variables to determine which students took online 
credit recovery programs what benefits, or challenges did they encounter in relation to school culture 
and school retention after taking online credit recovery courses. 
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Abstract 
Problem solving is seen as one of the most important cognitive skills in life. Identifying and assessing 
problem solving abilities early is crucial to provide a foundation for a successful life and career. There is 
a shortage of engaging problem solving tasks that can be applied to children in an easy, self-assessed 
manner. To address this gap, the current study developed and tested a new problem solving task that 
operates on an iPad and includes child friendly animations and instructions. A sample of 190 students 
aged 6-9 from two primary schools was tested on the eFun Castle Adventure and the Tower of Hanoi 
problem solving task. Results show good convergent validity between the eFun Castle Adventure task 
and the traditional Tower of Hanoi task. The eFun Castle Adventure task was rated more favourably 
than the Tower of Hanoi in terms of how enjoyable, fun, boring, and exciting it is. The new eFun problem 
solving task offers new opportunities for researchers and teachers to measure problem solving in an 
engaging way in children. 

Keywords: Problem-solving, Assessment, Children, Tower of Hanoi, Cognitive Functions. 

1 INTRODUCTION 
Problem solving is an important life skill that is essential to the functioning of our everyday lives. In 
education, problem solving is regarded as one of the most important learning outcomes [1]. As a first 
step to improving/investigating problem solving skills in education these skills need to be assessed. As 
a second step, targeted intervention plans can be build based on the assessed problem solving levels 
of students. 

Assessing problem solving skills in students can be challenging. Especially younger students have a 
lower attention span and therefore engagement with tests can be difficult [2]. Most original problem 
solving tasks adopt rather out-dated mechanics. The original tower tasks for example consist of wooden 
utensils that were traditionally applied in a non-stimulating environment and have been criticized for their 
rigidness [3-5]. In order to make cognitive assessments more dynamic and engaging researchers have 
utilized technology [6-9]. Some of the traditional Tower tasks have for example been computerized 
and/or transformed into app versions [10-12]. Furthermore, to engage students the tasks need to be 
short, easy to understand and attention capturing. Currently, it is difficult to find innovative engaging 
problem solving tasks that can be applied to children in an educational context in an easy, self-assessed 
manner. 

To address this gap, the current study developed and tested a new problem solving task (eFun Castle 
Adventure) that operates on an iPad and includes child friendly 3D animations and instructions. The 
eFun Castle Adventure task is short, includes demos and verbal and written explanations which allows 
assessment without assistance. The task can easily be applied in educational settings such as the 
classroom with multiple students at the same time using headphones. The new eFun problem solving 
task was compared to a web based version of the Tower of Hanoi (ToH) which was utilised on an iPad. 
For more information on tasks please see methods section below. 

2 METHODOLOGY 

2.1 Participants 
One hundred and ninety students from two primary schools in Western Australia aged 6-9 (year 1, 2, 
and 3) participated in the study. Out of the 190 students, 178 students filled out the questionnaires and 
188 complete the problem solving tasks. 
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2.2 Materials and Measures  

2.2.1 eFun Castle Adventure task  

The eFun Castle Adventure task is a logic puzzle game that is based on the Sokoban puzzles [e.g. 13]. 
The game consists of a grid maze with several objects such as boxes and keys (see Fig. 1b). The goal 
is to solve the problems by moving the objects around the grid into target squares (e.g. key into lock), 
without getting stuck. The levels can be reset when the participant gets stuck (e.g., when a key has 
been pushed into a corner).  

 
Figure 1. Two examples of the eFun Castle Adventure task. a) Demo and explanation of the task  

b) The last level of the task. 

The game begins with an introductory story and animation, showing how the main character Eski enters 
a castle. It is explained that the goal is to navigate through the castle maze to find the treasure. Next, 
the practice phase starts, it introduces the primary mechanics and rules such as tapping to move the 
character around the grid and swiping to push objects (see Fig. 1a). Additional rules, such as to push 
the key onto the lock to open doors, are introduced and explained throughout the game. Once the 
problems in one level have been solved, a grid square opens to reveal a trap door and staircase that 
the participant uses to access the next level (see top right corner Fig. 1a). At the end of the task a 
rewarding screen shows an animation of the end goal of the game (see Fig. 2). The task ends after 10 
minutes or following completion of a total of 12 levels. 

 
Figure 2. The end animation of the eFun Castle Adventure task. 
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Problem-solving is measured by initially calculating scores for each level via the minimum moves a level 
requires divided by the number of moves the participant takes to solve the level. The scores for each 
level are then added up to obtain a problem solving performance score. The theoretical minimum and 
maximum achievable scores for this task are 0-12. 

2.2.2 Tower of Hanoi task 
The Tower of Hanoi is a logic puzzle game that is widely used to measure problem-solving ability [14, 
e.g. 15]. The task consists of three horizontal lines marked with the letters A, B and C (see Fig. 3), and 
several varying sized colored disks that must be moved from one line to another. Only one disk at a time 
can be moved, and while a smaller disk can be placed onto a larger disk a larger disk cannot be placed 
onto a smaller disk. Furthermore, the disks can only be dropped on the lines and not stored on the side 
[16]. Players aim to replicate the goal state that is shown on top of the screen (see Fig. 3). Each level 
has a commensurate number of disks, with a maximum of four from level 4 onwards. The goal states of 
the levels vary between “flat-end” and “tower-end”. Flat end goal states have the disks scattered over 
the three lines (see Fig. 3 (a)), whereas tower end goal states have the disks arranged in a pyramid 
form on one of the lines, with the largest disk on the bottom and the smallest disk on top (see Fig. 3 (b)). 

  
Figure 3. Tower of Hanoi. (a) Flat end goal (b) Tower end goal. 

The task ends after 10 minutes or the completion of all 11 levels. The first two levels serve as a 
practice/demonstration. Each level’s problem solving score is calculated as per minimum moves 
required divided by the number of moves taken to solve the level. The overall problem solving score is 
the sum of the scores for each level. The theoretical minimum and maximum achievable scores for this 
task are 0-9. 

2.2.3 Feedback questionnaire 
After the problem solving tasks, the children were asked to fill out a brief questionnaire with seven 
questions assessing how enjoyable, fun, exciting, easy, hard, boring, and frustrating they found them. 
The questionnaire is based on the Intrinsic Motivation Inventory [IMI; 17]. A 4-point response scale was 
used: “No, not at all”, “A little bit”, “Quite a bit” and “Yes, a lot”; which has been shown to be a clear and 
useful response scale for studies involving young children [18]. For the ToH, paper-based 
questionnaires were utilized. Questions and answers were read out to the class to ensure that every 
student understood them. For the eFun Castle Adventure, iPad-based questionnaires were utilized. 
Respondents tapped on a box underneath the question (see Fig. 4). To accommodate non-readers, the 
questions were verbalized by the explanatory character for the iPad-based eFun PS task and the 
questions and answers were verbally repeated if the child clicked on them. 
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Figure 4. Feedback questionnaire. 

2.3 Procedure  
The study applied a process of informed consent approved by both schools and the University Ethics 
Committee. All tasks were conducted within school classrooms. Participants were asked to wear 
headphones that were stored at school. The first author (VB) and the app developer were present 
throughout all testing sessions to ensure that the children were able to complete the tasks on their own. 
All instructions for the eFun tasks were presented verbally through the headphones in addition to being 
displayed in writing on the iPad screen.  

During the testing session, students were sitting on classroom tables set up with dividers to avoid 
distractions and/or spread out as wide as possible. The two tasks took no longer than 20 minutes in 
total. Each student had one iPad and one pair of headphones to play the iPad tasks. The PS tasks 
included the modified IMI feedback questionnaire asking the children how fun, enjoyable, exciting, 
boring, easy, hard, and frustrating they found the tasks. The research team gave assistance if the 
children experienced difficulties reading or following the verbalized questions and answers. 

The collected data was sent to a secure online database, ensuring confidentiality. Physical development 
guidelines for digital device use were taken into account when conducting this study [19, 20].  

3 RESULTS & DISCUSSION 

3.1 Student evaluation of the tasks  
Students’ evaluations of the tasks were assessed via self-report questionnaires. Student responses to 
these questionnaires are presented in Fig. 5. Over 70 % of students reported the eFun PS and the 
Tower of Hanoi (ToH) PS tasks to be enjoyable and fun 'a lot'. The eFun PS task received higher ratings 
for enjoyment (77% ‘a lot’), fun (86% ‘a lot’) and excitement (71% ‘a lot’) than the ToH PS task (72%, 
70%, 62%, ‘a lot’, respectively). The PS tasks were also perceived as too easy ‘a lot’ (eFun 40%, ToH 
36%). Thus, overall, the eFun PS task was rated as more favourable than the ToH in terms of how 
enjoyable, fun, boring, and exciting it is. 
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Figure 5. Students’ task evaluation in percentages. (a) eFun Castle Adventure problem solving task and (b) 

Tower of Hanoi problem solving task. 

Both tasks were implemented on an iPad for direct comparison and we expect that the rather high 
enjoyment ratings of the ToH may reflect this. It would be interesting to see how the new eFun Castle 
Adventure task compares to the traditional wooden Tower of Hanoi task. Thus, future research might 
compare more original problem solving tasks to the eFun Castle Adventure. 

Furthermore, the eFun PS task was rated as ‘too easy’ by 40% of students and ‘too hard’ by 14% of 
students. This suggests that the task provided a range of challenge levels that accommodated all 
students. However, since a large proportion of students indicated that the task was too easy, future 
research might investigate the challenge levels in more detail with additional measures assessing 
difficulty levels. Observational and performance data might help to elucidate the difficulty levels, as task 
ratings might only give a small insight into this issue. We suspect that student did not want to admit that 
the task was challenging for them and therefore indicated that it was too easy.  

3.2 Convergent validity  
The two problem solving tasks Tower of Hanoi and Castle Adventure showed good convergent validity 
with a correlation of r (186) = .45, p < .001. Convergent validity refers to how closely the new task is 
related to other measures of the same construct [21]. In Psychological research a correlation coefficient 
of .3 is considered moderate and a correlation coefficient of .5 is considered large [22]. Thus, a finding 
of .45 indicates good convergent validity. This suggests that the two tasks measure a similar construct. 
A possible reason the correlation was not higher could be the fact that some researchers use the Tower 
of Hanoi as a measure of planning [23, 24]. Planning is a crucial aspect of problem solving and thus it 
is sometimes difficult to distinguish the two constructs. Future research might apply two types of scores 
to differentiate between the planning and problem solving skills required to solve the two tasks [25]. 

4 CONCLUSIONS 
The new eFun Castle Adventure offers new opportunities for researchers and educators to assess 
problem solving skills in a fun way in children. Overall, the results provide encouraging initial evidence 
for the utility of the new eFun Castle Adventure problem solving task. The Castle Adventure task was 
developed by a team of team of experienced app developers, designers, and researchers based on 
feedback and recommendations by students and teachers. The Castle Adventure task shows a good 
relationship with the established ToH task and is rated as fun, exciting, and enjoyable by students.  
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Abstract  
Currently and derived from the pandemic, information and communication technologies (ICT) have 
played a fundamental role in developing online tutoring with Higher Education Institutions (HEI) students. 
As a continuous and coherent process that allows the personal development and the monitoring of the 
student's school trajectory in charge of an academic tutor (AT) and throughout their university stay, 
guiding them in the decisions related to the construction of their professional profile and reduce the 
dropout rates. 

Based on the need for reflective analysis of this activity in the atypical scenarios that have arisen for the 
covid-19 pandemic, this study intends to establish better care strategies for higher-level students. The 
object of study is the evaluation by said students to the online tutorial attention received, reflected in an 
index of tutorial attention (ITA) that measures the performance of the AT. 

The methodology presents a non-experimental-cross-sectional quantitative vision with a descriptive 
scope. The spatial dimension encompasses accounting and administration degrees that operate a 
blended system in a public HEI, considering the ITAs reports issued by the institutional tutorial system 
from August 2019 to July 2021. This analysis compares ITAs of both degrees before and after the 
pandemic. Looking to identify if these indexes had a favorable impact from the evaluation of the online 
AT. In the end, the results of this research include proposals for continuous improvement and strategies 
implementation that strengthen the performance of the AT and contribute to the student's 
comprehensive training from the HEI subject to study.  

Keywords: Evaluation, Performance, Academic Tutor, Tutorial Attention Index. 

1 INTRODUCTION 
Higher Education Institutions (HEI) main function is the professionals training who will face great social 
challenges in globalized environments.  Therefore, referring to today's rates of school dropout worldwide 
derived from the COVID-19 pandemic, it is of utmost importance to find the ideal mechanisms to reduce 
them, so the role played by the figure of the online academic tutor (AT) becomes fundamental for the 
school trajectory of students. In Mexico, the online AT figure is considered as a support guide for 
students from the beginning to the end of their university studies, not as an academic that teaches 
content online. 

However, the work of the online AT implies a series of actions to be implemented systematically to 
maintain contact with the tutors to provide appropriate support and motivation permanently. Such actions 
require dedication and skill in the use of the media as well as a willingness on the part of ATs. 

The implication is that HEIs need to assess online AT's performance to identify opportunities to 
implement appropriate strategies to strengthen mentoring at the institutional level. 

For this reason, this research analyzes the results of the evaluations that students make about the 
performance of their ATs, focusing on two undergraduate courses of a mixed system in a public HEI, 
during the academic periods before and after the COVID pandemic -19, to identify the behavior of online 
tutoring in different scenarios and thereby make suggestions for continuous improvement and 
implementation of strategies that strengthen the performance of ATs and contribute to the comprehensive 
education of HEI students who are subject to the study. 

The structure of this document is based on the introduction to the online AT, it continues with the 
evaluation that the students carry out on the performance of their online ATs, as well as the benefits that 
said evaluation provides to various actors of the HEIs; subsequently, the methodology of the case of 
study is presented and results are shown with their interpretations that allow to conclude and make 
proposals to take actions to strengthen the HEI tutorial system in the case of study based on the results 
of the AT evaluations.  
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1.1 The online academic tutor 
Currently, students have faced a new academic reality to get along with the teaching-learning processes 
caused by the worldwide situation resulting from the health contingency due to COVID-19, academic 
mechanics has been presented unknown to them with complex scenarios from the pandemic. 

In Mexico the online AT is the actor whose participation is essential in these scenarios to guide and 
accompany students to develop high academic performance and successful school progress, 
permanently motivating them to prevent them from abandoning their studies and decrease school 
dropout. The online AT does not refer to the academic that provides content of the school subjects in 
the teaching-learning process. 

In higher education institutions, various tutorial programs assume that the tutorial is a collective space 
for the co-construction of professional identity. Allowing the sharing of experiences and the development 
of coping strategies necessary for dealing with complex situations during studies, such as entry into 
higher education, adaptation to everyday study, psychological problems, and even aspects related to 
future professional performance. [1] 

We must not forget that a AT exists to monitor students during their academic life in this context the 
tutorial action for excellence consists in the individual over time monitoring to provide all the necessary 
assistance and contribute to making the learning experience as rewarding as possible [2]. In this sense, 
Valverde & Garrido consider that the function of the online tutor is conducted through accompaniment, 
information, and advice. [3] 

Therefore, for the comprehensive training of students through distance education, the online tutor is the 
most qualified and expert user of this type of training because only he intervenes and recognizes all the 
phases of the training process. [4] Hence, an online or networked AT is involved with various stages of 
the university student's life, from their welcome to HEI, their transit through their professional career, 
until the end of their studies and graduation from university. 

Considering that online training has its peculiarities, some like face-to-face training, others to distance 
training, but all together make this type of training constitute a specific scenario that requires its methods, 
their communication strategies and dynamics and new roles or actors for efficient development. [2]  

Thus, an online or distance AT is an actor who develops strategies, methods, and techniques to ensure 
fluid and ongoing communication with students as they grapple with issues in their academic lives. We 
can conclude that the success of distance learning is based on the participation of the tutor who 
encourages students to continue their studies, accelerate them and do the work of an advisor, mediator, 
and counselor. [5] 

On the other hand, distance classes bring a certain degree of isolation and limited classmate 
communication, academics, and other personnel of the HEIs. So, it reduces the sense of belonging of 
students, making the presence of online AT more relevant to maintaining contact with their tutors and 
provide them with the basic support and accompaniment throughout their school and academic 
processes. The more the interaction of the students with the resources, classmates, and the tutor, the 
greater the positive effect this interaction has on student learning. [6] 

1.2 Performance evaluation of the AT 
Today, the role of online AT is considered a pillar in the comprehensive training of university students 
for an HEI to ensure that the attention provided by online AT to students is adequate. There must 
implement an institutional tutorial evaluation system allowing to measure the online AT in adequately 
handle technology, have online communication skills, and possess certain personal characteristics 
enabling to do the tasks suitably online tutoring jobs. 

This evaluation must be performed by the student, who can make a judgment regarding the quality of 
the attention received by his online AT. The knowledge analyzing, skills, means, strategies, and 
willingness to advise them in any needed decision in their university life course. 

In that order of ideas, it is highlighted that supporting online learning requires the tutor a wide range of 
characteristics and personal skills compared to the tasks carried out in a face-to-face teaching situation 
[4]. HEIs must have the mechanisms to select candidates who show empathy and flexibility for online 
work, as well as a favorable disposition to be trained as tutors. [7] 

In the case of study that corresponds to this document, results of the AT evaluation are shown under 
face-to-face schemes in periods before the pandemic, as well as in online format after it. These results 
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allow us to have a measurement indicator called the Tutorial Attention Index (ITA), which groups, among 
other aspects, student responses concerning the tutoring received, including elements such as 
academic support, professional guidance, personal development, integration, and permanence. 

In the HEI of study, the evaluation to which the AT is subjected is carried out at the end of each school 
period and contemplates the participation of the students of study plans that have an academic tutor 
assigned, its objective is to establish better attention strategies to the tutored, based on the actions that 
each educational program undertakes, based on the results of each academic tutor. [8] 

1.3 Benefits of the tutorial evaluation in the HEI, the academic tutor and the 
students 

The tutorial actions in the university respond to pedagogical approaches focused on collaboration in the 
search for effective solutions to the problems that students experience, especially when they enter the 
university. [9] 

The use of digital technologies has allowed virtual, synchronous, and asynchronous tutorials to be 
offered, either through educational platforms or using free resources on the web, this opens up the 
possibilities of communication, connection, and interaction, from different places and times, both to the 
tutors and the tutored ones. [10] 

The Institutional System of Tutorials in HEI has as its main purpose: 

- Support students to solve academic problems, 
- Promote their autonomy and comprehensive training, 
- Contribute to improving their academic performance, based on individual or small group care to 

reduce dropout and failure rates. [11] 

Therefore, academic tutoring emerges as an alternative to treat and prevent these problems by providing 
the student with facilities in adapting to the school environment, increasing the probability of success in 
their studies. [12] 

Tejeda Rodríguez [12], refers to the proposal of the National Association of Universities and Institutions 
of Higher Education (ANUIES) which formulated as a strategy, the establishment of institutional 
programs of academic tutoring in higher education institutions, to fundamentally: 

- Reduce failure rates and school lag, 
- Reduce dropout rates and, consequently, improve terminal efficiency. 

In these times of pandemic, it would be thought that in online education with the support of ICT, 
interaction is taking place only between teachers and students, however, a highly relevant figure 
coexists in this teaching-learning process which is the online AT. 

The AT are the teachers who perform academic tutoring functions, and, on the other hand, the tutors 
are the students who have been assigned an AT. [11] 

AT are counselors who provide extra support in the comprehensive development of the student, their 
responsibility is to support and even encourage the student, to promote their satisfactory progress in 
their school career, to guide them in decisions related to the construction of your professional profile, 
that is, the tutorial function is divided into: 

• The guiding function, focused on the effective area and 
• The tutorial teaching function, which takes its center in the cognitive field related to the contents 

of its curriculum map. 

These functions are the basis provided by the tutor to the tutored during their stay in the educational 
program, at least three times in each school period, [11] by advising, encouraging, and stimulating the 
development of attitudes, integration skills, decision, and interest for the tutor to join and remain in the 
educational and professional field. 

To be evaluated is a benefit for the tutors and the Tutorial System of the HEI [13], allowing the tutors to 
identify areas of opportunity to continuous improving this activity. 

The tutorial evaluation favors the online AT with better professional performance to strengthen the 
human dynamics of their daily work. These actions aimed at overcoming academic and personal 
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problems, the development of values, attitudes, and skills, to the development of critical, creative, and 
innovative capacities. [12] 

The tutorial aims not only to increase the quality and efficiency of students but also to improve the 
professional performance of teachers-tutors contributing to the strengthening of interpersonal 
relationships and human dynamics of their daily work.  [12] 

2 METHODOLOGY 
This study begins with the need to create a reflective analysis of online AT in the arisen atypical Covid-
19 pandemic scenarios, intending to establish better care strategies for students of higher levels. The 
object of study is the AT's evaluation based on the attention given to the students, reflected in an index 
of tutorial attention (ITA) measuring the performance of the AT. 

The methodology used presents a non-experimental-transversal quantitative vision with a descriptive 
scope. The spatial dimension includes the tutored from accounting and administration degrees operating 
under a blended system in a public HEI. Including the ITA of the reports issued by the institutional tutorial 
system from August 2019 to July 2021. The analysis of the information includes the comparison of the 
two ITAs degree, before and after the pandemic, to identify if there are better indexes since the 
incorporation of the online AT. 

3 RESULTS 
Based on the analysis of Tables 1, 2, and 3 show the behavior of the Tutorial Attention Index (ITA) 
during 4 school periods (from August 2019 to July 2021) of 2 degrees, including the interpretation of the 
graphs. It is important to note that the ITA indicated the chart from 0 to 100, where 100 is the highest 
grade given by students to ATs and 0 is the lowest grade. Tables 1 and 2 highlight how many AT 
achieved an ITA between 0 and 100 for the administrative and accounting degrees, respectively, while 
Table 3 highlights the integration of the two degrees. 

Table 1. Analysis of ITA August 19 to July 21. Administration. 

  
August 19 
January 20 

February July 
20 

August 20 
January 21 

February July 
21 

100 1 1 2 0 

90-99 1 5 2 2 

80-89 7 8 9 11 

70-79 6 2 7 5 

60-69 2 0 1 1 

50-59 1 0 0 1 

40-49 0 0 1 0 

30-39 2 1 1 4 

20-29 0 0 0 0 

´10-19 0 0 0 0 

0 4 5 1 1 
Source: Own elaboration from HEI 
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Table 2. Analysis of ITA August 19 to July 21. Accountancy. 

  
August 19 
January 20 

February  
July 20 

August 20 
January 21 

February  
July 21 

100 1 1 2 0 

90-99 2 7 4 2 

80-89 7 8 10 13 

70-79 5 2 6 3 

60-69 4 0 1 1 

50-59 1 0 0 2 

40-49 0 0 1 0 

30-39 2 1 1 3 

20-29 0 0 0 1 

´10-19 0 0 0 1 

0 5 6 2 1 
Source: Own elaboration from HEI 

Table 3. Analysis of ITA August 19 to July 21. Administration & Accountancy. 

  
August 19 
January 20 

February 
July 20 

August 20 
January 21 

February 
July 21   

100 2 2 4 0 2.0 

90-99 3 12 6 4 6.3 

80-89 14 16 19 24 18.3 

70-79 11 4 13 8 9.0 

60-69 6 0 2 2 2.5 

50-59 2 0 0 3 1.3 

40-49 0 0 2 0 0.5 

30-39 4 2 2 7 3.8 

20-29 0 0 0 1 0.3 

´10-19 0 0 0 1 0.3 

0 9 11 3 2 6.3 
Source: Own elaboration from HEI 

In this sense, the following graphs summarize the behavior of the previous data. 

 
Graph 1. ITA August 19 to July 21. Administration. 
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Graph 2. ITA August 19 to July 21. Accountancy. 

Graphs 1 and 2 show similar behavior of the ITA, in 4 study periods in administration and accounting 
degrees, where the highest number of academics evaluated was between 80-89, followed by 70-79. 
From February July 2020 to February July 2021, the graphs show an increase in the ITA, contrary to 
expectations. Due to pandemic periods, the ITA was expected to fall. However, 0 ITA evaluated 
academics, implies that the main reasons should be analyzed. 

 
Graph 3. ITA August 19 to July 21. Administration & Accountancy. 

Graph 3 presents in an integrated way the behavior of the ITA, breaking down the 4 studied periods of 
the administration and accounting degrees. Given the similarity of behavior between both degrees, it is 
observed that the highest number of evaluated academics received a score between 80-89, followed by 
70-79. Identifying evaluations between 90-99 during the pandemic, as well as evaluations with an ITA 
of 0, implies that the reasons for the AT performance qualification should be analyzed and support 
strategies established. 

Table 4. Comprehensive analysis. ITA. 

  August 19 July 21 % 
100 2.0 3.98% 
90-99 6.3 12.44% 
80-89 18.3 36.32% 
70-79 9.0 17.91% 
60-69 2.5 4.98% 
50-59 1.3 2.49% 
40-49 0.5 1.00% 
30-39 3.8 7.46% 
20-29 0.3 0.50% 
´10-19 0.3 0.50% 
0 6.3 12.44% 
Source: Own elaboration from HEI 
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Graph 4. Comprehensive analysis. ITA. 

Finally, from Table 4 emanates its graph 4, where unlike graph 3 (which considered the periods), the 
behavior of the ITA is fully visualized, being the rating that the AT received the most during the periods 
of analysis 80-89, followed by 70-79 and in third place 90-99 and 0, representing 36.32%, 12.44%, and 
12.44% respectively of the total AT evaluated. The origins of 0 qualifications were investigated, coming 
from the fact that ATs did not submit their tutorial report, the reason why the system assigned 0 for not 
having a record to the assigned evaluation, which is where the ITA is reflected each period. 

4 CONCLUSIONS 
The study includes reports of evaluation of the online AT in various atypical scenarios. Through this 
analysis, it was possible to develop better tutoring strategies for students, but also to improve the 
performance of those who provide tutorial support for their academic development. 

When analyzing the information that includes the comparison of the ITAs between the administration and 
accounting degrees, the conclusion is that they have similarities in the behavior of their ITA, which emanates 
from reports issued by the institutional tutorial system in the period from August 2019 to July 2021. 

Consequently, there was no significant impact in the periods before and after the pandemic, the 
evaluation of the online AT did not suffer relevant effects since the rating that the AT received the most 
during the analysis periods was 80-89, followed by 70-79 and in third place 90-99 and 0, representing 
36.32%, 12.44%, and 12.44% respectively of the total online AT evaluated. 

Based on the origins of qualification of 0, it is proposed that the online ATs be encouraged to make their 
respective registration so the system can insert the evaluation of the students in the certificate so the 
same system issues and thus avoid them being assigned 0 since precisely the ITA is an indicator that 
describes the tutorial activity of the HEI. 

In addition, it is recommended that training strategies for online ATs in the management of technological 
resources be strengthened, which will result in better performance and therefore contribute to the 
comprehensive training of students of the HEI subject to study. 

Undoubtedly, during the last two years, the development of online tutoring in HEIs has been an intense 
and far from an easy process, not only for online ATs but also for students, since it contributes to 
personal development and timely monitoring of the school trajectory of students in atypical conditions 
has complicated the construction of professional profiles, however, the results obtained in this research 
show that the HEI has a strengthened evaluation system of the online academic tutor, even in atypical 
scenarios derived from the COVID-19 pandemic. 
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Abstract 
Within the teaching-learning techniques, one of the most important is the called Social Service, which 
implies the development of work skills by the student through professional practice, consolidating the 
knowledge and skills previously obtained in the classroom. This professional development, limited by 
the sanitary conditions prevailing today, necessitates modifying the standards to work in the blended 
system. Incorporating the institutional platform into this educational experience allows continuity in the 
students' bonding developing new processes that will improve the service in the student and the 
business sector. Due to those above, the higher education institution highlights the importance of 
incorporating technologies as a necessity to fulfill the training of future professionals, inserting them in 
the business sector with the standards demanded by the economic environment through the service 
program. 

This research line focuses on determining the differences between the students who performed their 
social services in the periods: February - July 2019, February - July 2020, and February - July 2021. 
This study analyzes some characteristics of students as gender, type of business sector: public or 
private, number of registered students, level of compliance in the delivery of activity reports, efficiency 
in using the institutional platform, among other aspects to highlight. The spatial dimension is carried out 
in a blended system of the higher educational institution, in the educational programs: Accounting and 
Law. The methodology used starts from the documentary analysis of the reports issued by the 
institutional platform, allowing to obtain a monitoring and punctual accompaniment as part of the service 
offered by this Higher Educational Institution to students of the Educational Experience of Social Service. 
The results of this research allow establishing future strategies that institutionally achieve continuity in 
the learning processes that benefit in the link with the business sector, strengthening its operation 
regardless of the type of modality that the educational institution is offering. 

Keywords: Social service, linkage, institutional platform. 

1 INTRODUCTION  
Currently, the global situation experienced by the epidemic disease has confronted Higher Education 
Institutions (HEI) to rethink teaching-learning, relying on educational platforms for online delivery through 
technological innovation in education.  

However, the contingency and the new way of working using institutional platforms allow students to 
give continuity to this practice, which not only enhances their knowledge, but also strengthens their 
relationship with the professional field, develops skills and intellectual abilities, promotes the 
development of values, and allows students to complete their studies on time without exceeding 
permanence and, in some cases, favors insertion into the labor market. 

Emphasizing that not only the change affected Educational Experiences from basic education or 
disciplinary education. The HEI, needed to redesign Educational Experiences with the terminal 
education of the student, such as the connection with the corporate sector, through the Social Services, 
which students perform according to the enrolled discipline, so the IES prioritize the connection, as a 
way to increase social engagement, contributing to the professional training of students. 

The study of this research includes an HEI in Mexico, following its educational programs: Accounting, 
and Law, in an open education system, in the periods of February - July 2019, 2020, and 2021. 

"The impact of the online social service in the link with the productive sector" allows knowing the 
existence of different characteristics among the students of the this mentioned educational programs, 
as well as the incorporation of the use of the platform in the social service, follow-up of the delivery of 
reports, grades, gender of the enrolled students, among other aspects to be highlighted. 
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1.1 Institutions of Higher Education and social services 
Currently, HEIs in the world affected by the pandemic are using educational innovation techniques, 
implementing virtual teaching-learning. Consequently, there were changes in activities, structures, and 
the way of teaching classes. It is a fact that the traditional forms of teaching changed significantly. 

Almost all HEIs report that COVID-19 has affected teaching-learning and that online education has 
replaced face-to-face. This change has posed enormous technological, pedagogical, and competency 
challenges. They also consider that it represents an "important opportunity to propose more flexible 
learning possibilities, to explore hybrid or blended learning, and to combine synchronous and 
asynchronous learning” [1] 

Worldwide implemented social distancing measures triggering changes in the productive sector and 
education. A transition from face-to-face teaching to digitizing the contents of the educational programs 
following the forms of virtual and distance learning made a need to incorporate technologies.  Also, to 
modify the standards that had been working, resulting in the incorporation of educational experiences 
in digital platforms. 

According to the current scenario of knowledge expansion and diverse ICT and its successive digital 
waves transforms education. Creating new cultural industries easing the introduction of changes in 
pedagogies generates an enormous development and transformation of what has traditionally been 
known as distance education, favoring a global and networked virtual education. [2] 

Says the health and educational emergency generated by Covid-19, shows the challenge to access, 
and use technologies.  Also sets over the table the discussion about the meaning of education and the 
role of the school institution. The space-time relationship in the differentiation of roles and activities has 
also disrupted and challenged our capacity for adaptation, plasticity, and sensitivity in the attention to 
the various school, work, professional, and family priorities. 

The HEI educational programs, particularly the educational experience of Social Service, allowing 
students to give back to society classroom training acquired. By applying through planning activities and 
integrating theoretical knowledge from different educational experiences during their school training and 
practicing decision making and problem-solving in the companies where they perform social service, 
reaffirming the ability to work in a team and the skills to relate. [3] 

Several actions can reflect the quality of educational programs in several. One of the most important is 
the Social Service second stage (Professional) since this stage of training students face professional 
action from the care and supervision of the agents who contribute to the Professional Social Service 
programs, from which derives the relevance of university training in the actual context. [4] 

1.2 Social service online modality in blended learning educational programs 
Traditional educational programs developed the teaching and learning processes in the classroom, with 
little participation of technological tools. Nowadays, there is a need to adapt the teaching processes to 
virtual environments to encourage learning. It is mandatory to continue study plans and programs 
development counting with the services that HEIs offer to the university community.  

HEI with face-to-face or blended programs, due to the COVID-19 pandemic, migrated to work in online 
mode, entailing to incorporate the educational experiences of the various curricular maps to avoid the 
suspension of activities, continuing to provide service to their university enrollment. 

It is necessary to highlight that the Research Journal defines "The blended or blended mode includes 
face-to-face and virtual meetings, through the use of ICT or electronic media, such as email, discussion 
forums, and chat the latter being the most commonly used”. [5] 

In addition, blended learning students are students acquainted with distance work, the characteristics of 
the educational experience of Social Service intended to apply the knowledge, values, skills in the 
development of professional practice acquired during their academic career. 

The Statute of the Students of the Universidad Veracruzana describes: 

The social service is a temporary activity that benefits the community or the Universidad 
Veracruzana without any direct cost. The interns or regular students from the higher two 
school periods from mayors offered by the Universidad Veracruzana will render. [6] 

The UV Social Service Regulations indicates some components that determine the fulfillment of the 
Social Service are the following: In the rigid study plans, graduates, interns, or regular students from the 
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two higher semesters perform the Social Service, this has no value in credits and, it is a requirement to 
have released it to authorize the professional exam.  

It also indicates that the educational experience of Social Service in flexible study plans has a credit 
value and, like any educational experience, must follow the design, development, and evaluation defined 
by the corresponding Academy.  To achieve it, students must accomplish at least 70% of the credits of 
the educational program accredited, and both types of plans must comply with a minimum of 480 hours 
of service during no less than six months and no more than one year [7] 

The online migration of the social service meets the needs that organizations nowadays conduct through 
Home office, whereby the company's collaborators work simultaneously without being present at the 
workplace, being one of the most upsurge practices of contemporary management.  

There is a necessity of transforming the institutional administrative processes of HEIs to develop 
educational experiences such as online social service. As an essential part of modern teaching-learning 
processes, students strengthen their professional training and academics with benefits to society. Online 
education is challenging, especially to link academic work with the productive sector through designed 
innovative strategies. 

The problem of linking higher education institutions with the environment is complex and requires 
systematic updating following the demands of socio-economic development. Likewise, it depends to a 
great extent on the management models assumed by these institutions. In this sense, it is necessary to 
apply novel methods since, as highlighted by the organization adopted by the institutions must be in line 
with the innovative structures required today. [8] 

1.3 The linkage of Higher Education Institutions with the productive sector 
The linkage of educational institutions with the productive sector allows students to develop and practice 
their discipline, even in the private or public sector. Expanding their knowledge and know-how 
contributes to the productive sector by strengthening the competencies of students and the company. 

According to the Global University Network for Innovation, social service is a way for students to apply 
the knowledge acquired during their academic training to address specific problems, particularly in 
excluded sectors. In addition, it states that social service initiatives, in general, refer to a mandatory 
unpaid activity that students must cover in transit or at the end of their higher education studies as a 
requirement for obtaining an academic degree. [9] 

The linkage is a teaching-learning training strategy for students, as a process and necessary adjustment 
to the context necessities as vocational training for the future professional. This linkage performed 
through agreements with local, national, or international companies allows managing the development 
and fulfillment of established and institutional processes. 

It is necessary to mention that the linkage of the HEI with the productive sector attends to the solution 
of community problems. Incorporate new administrative practices required by organizations to manage 
their processes efficiently, to draft study plans and programs considering the needs of the organizations 
and surroundings. 

The UDG Virtual, in its Graduation Regulations of the Virtual University System of the University of 
Guadalajara, offers its graduates who begin the graduation process the option to do so through the 
"Social Service Report.". In this report, the provider intends to explain the acquired academic knowledge 
applied in the facility agency. It contents the new knowledge absorbed and performed in the given 
assignment. In this process, the record is a collection of results from the provider and the agency 
experience. [10] 

The linkage of HEIs with the productive sector has an impact on the integral formation of students, 
highlighting their abilities, skills, and individual and collaborative work in real situations, expanding their 
knowledge and promoting not only professional but also personal development, contributing to the 
environment with responsibility.   

However, the online social service requires adapting the processes of the productive sector and the HEI. 
The students use technological tools to develop connection activities with the productive sector to 
successfully conclude the educational experience as an essential part of the development of their 
academic career. 

However, to know the impact of the social service online modality in the link with the productive sector, 
it is necessary to determine the participation of the students.  The HEI social service supervisor, follows 
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the development, delivery, activities, use of the IT platform, and reports that the student submits during 
the social service period. 

The channels like digital platforms are an essential element to maintain constant communication 
between supervisor and student, used as an uplifting to perform and complete the social service, 
avoiding school dropout. 

To be in accordance with the changes that the environment demands from the business sector, they 
must seek the link with the HEIs to be able to comply with the requirements and achieve 
competitiveness, and with this achieve the development of the companies. 

This new way of working requires the HEI to consider technological tools as a functionality core 
component and redesign traditional processes to provide quality service and match the performance of 
social service with the requested requirements.  

The HEI of study has the institutional platform "Eminus" which today promotes the interaction between 
the teacher and the student with the teaching of online courses of the Educational Experiences of the 
curricular map. Given the contingency, the social service course is added to this IT platform, to give 
continuity to the link with the productive sector, thus preventing the student from limiting credit 
advancement and continuing with their comprehensive training and professional development. 

In the Eminus institutional platform, the Educational Experience supervisor has access to information 
about the visits to the platform by the students who perform the service, the submission of reports, 
qualification percentage individually, enrolled students total, approval rates, etc.  

The above mentioned gives the guideline to identify strengths and weaknesses in the development of 
the educational experience. It intends to develop continuous improvement processes for the following 
school periods and apply them regardless of the type of modality of the enrolled student.  

2 METHODOLOGY 
The importance of this study is to know the impact of the social service online modality in the link with 
the productive sector, given from the migration of educational experiences due to the COVID 19 
contingency. The spatial dimension of this research is carried out in the blended learning system of a 
HEI, in the educational programs: Accounting and Law in Veracruz, Mexico.  

The methodology relies on the documentary analysis of the reports issued by the platform of this 
educational institution, which allows obtaining a timely follow-up and monitoring as part of the service 
offered by this HEI to students of the Educational Experience of Social Service, in the periods February 
- July 2019, February - July 2020 and February - July 2021.  

This study uses an Excel table, which analyzes some characteristics of the 208 students such as gender, 
type of business sector: public or private, number of students enrolled, level of compliance in the delivery 
of activity reports, efficiency in the use of the platform among other aspects to highlight.  

3 RESULTS 
The analysis of data from the periods February-July 2019, 2020 and 2021, has the purpose of knowing 
the student's behavior before the pandemic, the change to distance and virtual education at the 
beginning of the pandemic, and the prevalence of distance and virtual education throughout the last 
period. 

This data determines that the use of the Eminus platform as a tool for communication and delivery of 
reports for students studying Social Service, allowed such activities to be performed remotely in each 
period, used in 2019 despite the absence of the Covid-19 pandemic situation. 

Concerning the analysis of student’s behavior there is a prominent difference when comparing the 
periods February - July 2019, 2020, and 2021.  One of the main factors was the uncertainty involved in 
the learning modalities change, standing out even more in the educational experience of social service, 
whose purpose is to professionally apply the knowledge acquired in a private or governmental company. 

The table below shows the number of students enrolled in the social service educational experience by 
period, educational program, and gender.  

2678



 

 

The analysis involved 208 students, divided into 68, 55, and 85 from 2019 to 2021. From February to 
July 2020, when changing from classroom to virtual or distance mode, the number of students enrolled 
drops considerably.  

Table 1. Students enrolled in Social Service by Period, Mayor and Gender. 

 

Due to the nature of this educational experience, enrollment occurs at the beginning of the term, and it 
takes time to complete this process. Due to the documentation that must be presented, some students 
preferred to cancel this experience due to the changes brought about by the health and economic crisis 
that has shocked the entire world. That is why companies are the ones that have been most affected 
and had to develop strategies to achieve their objectives. This is a greater trend in male students than 
female students, in equal proportions in both educational programs. 

For the last period, law students recover their levels for both men and women and a considerable 
increase in female accounting students.  

Some students waited to get enrolled a semester or even a year, because they wanted to go and 
physically attend to the office to perform the activities to accomplish social service, but the length of the 
pandemic push them to take the only option available, distance and virtual communication and 
performance. 

The same thing happened to reporting activities, some of the students were waiting for the paperwork 
to be sign or virtually send to finish their social service assignments, so it was complicated to coordinate 
deadlines with school and the business sector. This was a more frequent complain in students enrolled 
in governmental office due to the calendar of activities and holiday seasons. 

 
Graph 1. Students enrolled in Social Service by Period, Mayor and Gender. 
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Graph 2. Percentage of Students enrolled in Government and Private Sector. 

Table 2. Failed students by Period, Mayor and Gender. 

 

Another indicator to analyze (Graph 2) is that students maintain their preference for providing their social 
service in private sector institutions, with a slight affectation in scholar the period of the beginning of the 
pandemic. For governmental institutions, there is a significant impact in the scholar period February - 
July 2020 when the pandemic just started, especially in the accounting career. 

 
Graph 3. Failed by Period, Mayor and Gender. 
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Table 3. Students by Period, Mayor and Enterprise Type. 

 

 
Graph 4. Students by Period, Program and Enterprise Type. 

Table 4. Failed students by Period and Program. 

 

Graph 5 shows the increasing trend of failure for accounting students, while law students increased in 
the starting period of Covid-19 and decreasing for the scholar period February-July 2021. 
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Graph 5. Failed Students by Period and Program. 

The last relevant data of this analysis is the deadline achievement with the delivery of monthly reports. 
The student creates these reports with the activity’s description performed in the company, also 
reviewed, and signed by the immediate supervisor. The reports submitted on time, the student will obtain 
a high grade, while failure to submit them on time will affect the note grade. By missing deliveries, 
students do not accredit the educational experience. 

The following table (Table 5) shows the behavior of the students according to the submissions of the 
reports. For law program, students were behind on-time for delivery, significantly increasing the lack of 
delivery in the scholar period February-July 2020, recovering the way for the last period. However, for 
accounting students, the percentage of non-delivery is increasing. 

Table 5. Students Reports On Time, Delayed or Missed by Program and Period. 

 

 
Graph 6. Students Reports On time, Delayed or Missed by Program and Period. 
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4 CONCLUSIONS 
Derived from the contingency, it became evident to analyze and redesign the modality of the educational 
experiences. Is important to consider the implementation of new processes in the services offered by 
the IES to the students in a traditional way and that at present are already obsolete.   

The virtual modality has a considerable advance in the teaching-learning processes and, therefore, in 
doing the different activities related to the link with the sector, which allows the student to continue 
learning using these technological tools.  

Although the ease of reports delivery prevails by making use of the Eminus IT platform, students have 
shown problems to comply with timely deliveries.  These problems are due to different personal 
circumstances that students manifest and may arise due to the development of distance activities. 

The students of the accounting program show an increasing non-compliance, while in general, the 
students of the law degree program show higher participation in the fulfillment and completion of this 
subject in a satisfactory manner.  

In practice, the communication between students and the social service coordinator, by performing the 
functions of his position, execute teaching activities that have a key relationship for the timely completion 
of the reports.  Remarking that submission of the reports is on the educational platform, the relationship 
between the teacher and the student is essential to achieve the accreditation of educational 
experiences.  

It is worth mentioning that communication through various means of information is essential for the 
success of the social service program, highlighting that the coordinator has the main function of following 
up and guiding the fulfillment of these activities, thus avoiding desertion in the educational experience.  

The analysis shows that the private sector offers more opportunities to develop distance education 
activities than government institutions, whose growth in this area has been somewhat slow, as indicated 
by the measured growth in the number of students doing their social service in these institutions. 

This stems from the characteristics and needs of students in the open modality.  Is important to develop 
the link between the students and the business sector as an established institutional process. Since 
most of them are students who pursue other activities during the week, this highlights the need to migrate 
these kinds of teaching programs to the hybrid or virtual modality. 

There is a need to further analyze the profiles of students and explore how the Educational Experience 
of social service in the various educational programs can achieve the successful completion of their 
matriculation. Incorporating institutional strategies that promote competencies appropriate to the 
student's career field, regardless of the modality in which the connection is made. 

For these reasons, and because of the relevance of the research, it makes sense that these initial 
studies guide further research to strengthen the link between students and the corporate sector. 
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Abstract 
Web Quest is an Internet-based technology product and application, which came into life out of exploring 
the internet for communication but is now becoming a prominent tool for instruction delivery globally. 
However, despite the use and relevance to instructional context delivery the acuity into learning by 
instructors has not been considerably ascertained. Therefore, the study identifies learner's performance 
when educated via WebQuest, investigated differences in the female and male learners when they are 
taught by WebQuests and examined differences in the learners' performances of low, medium, and high 
achievers when taught via WebQuests. The study was quasi-experimental, and samples were 100 (51 
girls and 49 boys) from junior secondary school students.  A stratified sampling technique was adopted 
to select students along gender and achievement level. Research hypothesis one and two were tested 
with t-test statistical analysis while hypothesis three with Analysis of Variance (ANOVA).  The findings 
of the study revealed that learning was positive with WebQuests.  Specifically, there were significant 
differences between the conventional and experimental groups, likewise between the female and male, 
and on learners’ achievement level. The study recommended Web-Quest to promote learning in 
educational content of high school. 

Keywords: web-quest, gender, learners, internet, instruction. 

1 INTRODUCTION 
Educational research has moved towards the new development in technologies to enhance learning 
and promote quality of teaching [1]. The instructors' needs to vary the teaching technique that integrates 
digital and internet-based tools to actualise classroom instructions [2]. Studies have confirmed that the 
increased in the use of technological tools to deliver educational content and to evaluate instructional 
delivery is of paramount importance [3]. Thus, the surfacing of the technological innovations in 
education, especially in computing technologies provides a potential for the improvement of learning 
contents and development of instruction delivery in divers ways.  On web-based instruction, the study 
by [4] expressed that the speedy evolution of technology has brought changes in the face of education 
due to the combination of technology and passable pedagogical means. The adaptation of digital 
learning tool has fashioned new opportunities for getting better the value of learning experiences.  In 
short, the emergence of novel technological innovations to teaching method has dominated the direct 
link between learners and instructors within the classroom.  

The intensive study of creative arts in the schools and colleges is facing numerous challenges.  Studies 
have pointed out these challenges and it can be grouped into two, namely human resources and 
materials resources. For example, [5] mentioned the shortage in terms of relevant art texts and 
competent arts teachers or instructors.  [6] declared sentimental in handling the teaching of arts in the 
part of some topics by the art instructors or teachers.  Also, [7] opined that there’s low detection of art 
as a cognitive development of learners reasoning skills by the government. Likewise, [8] criticized the 
poor situations of arts rooms, arts workshops arts studios and arts galleries, while outdated and obsolete 
art tools and materials are inclusive been utilised by the instructors.  

The theoretical lens of this study was based on the theory of constructivism and cognitive science [9][10]. 
These two models are blended for the understanding of learners. The gaining knowledge is an active 
construct that of personal and within their social environment. In essence, the social constructivism 
assists learners to interpret social experiences and create knowledge individually. [11] submitted that 
WebQuest assists the activities of learners in constructing new knowledge and manipulating of new 
skills through critical thinking, cooperative learning, scaffolding learning, and knowledge application.  
Research in this field of cognitive, assumes that learners learning in an active process.  Multimedia 
learning theory is within the scope of cognitive science, and that technology affects learners during the 
active process of learning [12]. 
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Constructivism advocates portraying the instructional delivery in such a way that it becomes outstanding 
in an outright relief against what is believed to be inappropriate or poor practices of using teaching tools 
[13]. Trying alternative tools for improving content delivery and instructions has been suggested as a 
necessity and recommended by [14]. In essence, the study of WebQuest in the creative arts classroom 
is put up to test Web Quest efficacy and how it will provide lasting solution to the problems.  

2 LITERATURE REVIEW  
The technological advances reshape the educational arena and present relevant potential contributions 
that assist the presentation of content to learners. Also, the engaging in teaching improves the learning 
process and promotes the technological skills of both the learners and instructors [15]. The advent of 
technology on the internet provides learners with autonomous, reflective, and collaborative in the 
classroom setup. The Internet is made up of uncountable computers connected globally [16], and initially 
based on ARPAnet which was an American military project established in 1969 mainly for military 
communication [17]. Internet is associated with the World Wide Web (www) which consisted of internet 
site and collection that allows information with multimedia support [18][19].   

History has it that the facility and capability of World Wide Web motivated Dodge in 1998 to create and 
present to the universe, a new model for instructional purposes that integrates technological tools in the 
classroom, the model was called WebQuest [20]. The study by [21] emphasized WebQuest for teaching 
strategy. [11] opined that WebQuest serves as a teacher facilitator which guides the learners through 
learning activities. Also, [22] declared that a WebQuest is mainly learning.  It enhances instructional 
delivery in the classroom and guides learners’ activities by way of facilitating learning using the Internet 
[23] [24].  

WebQuest is of inquiry-orientated set-up in which the needed information for the learning is based on 
learners interacting with the internet [11]. Researchers have addressed the different studies on 
WebQuest about instructional delivery. For example, the study by [25] defined WebQuest as an inquiry-
oriented instructional program that links learning resources via the internet, for promoting learning 
content to the learners. In the same vein, [26] studied Web-Quest as a tool in teaching pre-service 
teachers' Course, the results revealed that the pre-service teachers perceived Web-Quest as a 
motivating pedagogical, creative, and useful tool for learning. Also, learners were highly beneficial, 
dedicated, and interesting to their studies via the Web-Quest. Similarly, [27] studied the effectiveness of 
WebQuest technological model on English language writing proficiency of students in Lebanon, the 
results indicated that WebQuest model proved effective and positive than normal process writing 
instruction in the classroom.  At this juncture, WebQuest is an offshoot of the internet because it relied 
on internet to operate. 

More so, [28] worked on the effectiveness of Web Quest on female students' ability on writing skills. The 
result revealed the significant differences that exist among the experimental and control sets in favour 
of the experimental set. More so, [29]’s study presented the issues and challenges on WebQuests for 
both instructors and learners to promote and enhance quality WebQuests, the author concluded with 
crucial information to assist the instructor to create, develop and maintain perfect WebQuest that for 
learner’s acquisition of meaningful learning. In essence, given the overall studies on efficacy of 
WebQuest, it was believed that the WebQuest strategy would yield positive results in learners and 
increase their motivation through the constructivism and cognitive science theory presented. 

Research affirmed that the advantages of WebQuest in instructional delivery are numerous.   For 
example, the study by [30] submitted that WebQuests is certified as a meaningful learning tool, improves 
the ability to think critically, encourages learning retention and enhances social skills.  Also, the study 
by [31] referred to WebQuests as more enjoyable, interactive, and collaborative than the traditional 
method of teaching courses. Likewise, [32] perceived Web-Quest as an interactive multimedia strategy 
for improving learners’ skill and ability.  It also equips learners for skills needed for effective and 
functioning maximally in the sphere.   

In the same vein, [33] submitted that WebQuest is a pedagogical tool, a very effective and novel 
innovative way for internet instructional usage with the learners' ease of use on computers.  Likewise, 
the study by [30] added that WebQuest is an instructional model, being used by the instructors and 
learners in classrooms. In the same vein, [34] concluded that WebQuest is assisted instruction that 
promotes ease of learning in an online environment and care for motivational effect on individual 
learners. Also, [20] mentioned that WebQuest motivates and promotes cooperative work among the 
learners. In essence, the WebQuests strategy makes available to learners through internet variation, 
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pleasure, enjoyment, and enthusiasm which were significantly positive and influence the learners' 
achievement in different disciplines. 

Studies have confirmed the efficacy of WebQuests with different disciplines on the secondary school 
curriculum [20]. For example, in Sciences [35], Social Sciences [36], Computer science [37], English 
[20], Mathematics [38], Biology [39], and Chemistry [40]. Since, WebQuest has been established as 
effective and been positive in the subjects, it is on this, the present study examined whether WebQuest 
can bring positive change in creative arts learners after treatment.  

Furthermore, as pertinent as the study on WebQuests and instructional delivery in the secondary axis 
in Nigeria educational context, no study known to the researcher has been done on WebQuests in the 
delivery of creative arts which is the focus of the recent study.  Therefore, the study tried to study the 
efficacy of WebQuest technology in learning of creative arts content in Nigerian Secondary school.  The 
study tried on WebQuests technology of educational delivery for teaching and learning of creative arts 
in Nigeria Junior Secondary School and, enquired if gender could influence the learners' performance 
when they were tutored with to WebQuests in the classroom instruction.   

3 RESEARCH HYPOTHESES   
These hypotheses were put forward to guide the study:  

1 There is no significant difference in the learners’ mean scores? when taught using WebQuests. 
2 There is no significant difference in the female and male learners' mean scores? when they are 

taught using WebQuests. 
3 There is no significant difference in the learners' achievement of low, medium, and high achievers 

when taught via WebQuests.  

4 METHODOLOGY   

4.1 Research Design  
This study was basically of quasi-experimental design [41], of pre-test, post-test, non-equivalent, non-
randomized control group design.  This was a 2x2x2x3 factorial design [42], that consisted of the 
treatment and control groups, gender; female and male, and three achievement levels; high, medium, 
and low.  The schematic representation of the study is shown in the below.  

Research Design Layout 
The interpretations of the design layout are as follows. 

(1) = Pre-test scores of the experimental group 

(2) = Post-test scores of the experimental group. 

(3) = Pre-test scores of the control group 

(4) = Post- test scores of the control group. 

X  = Treatment 

In this study, the independent variables were the conventional method of teaching and WebQuests to 
creative arts, while the moderator variables were gender: male and female and the achievement levels 
of students. The dependent variable was students' scores in the researcher constructed fine art 
performance test. 

4.2 Sampling and Sampling technique    
The junior secondary school students in Ogbomosoland in Nigeria, constituted the target population. 
However, because of the nature of the research sample, subjects were class two junior secondary 
students drawn from two equivalent mixed schools. Equivalent in the sense that both schools taught 
Creative Arts and Computer Studies in the junior secondary schools.   The students were picked for 
the study selected based on parental consent. A hundred students were sampled: fifty-one girls and 
forty-nine boys. They were assigned to each of the two experimental and control groups using the 
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simple random sampling technique of ticketing.  JSS II classes were used for the study in the sampled 
schools.  

4.3 Research Instrument  
The instrument employed to carry out this study was the WebQuests and the test instrument Creative 
Arts WebQuest Test (CAWT). The treatment instrument, WebQuests, is developed by the researcher, 
with the assistance of the following professionals: computer programmer, computer graphics, 
educational technologist.  The WebQuest designed favoured the online and offline patterned of the 
WebQuest model invented by Dodge. The instrument for gathering data were the validated Creative 
Arts WebQuest Test (CAWT), which covers the Junior Secondary School Creative Arts curriculum and 
was pull out of Basic nine (9) National Examination Council (NECO) last five years examination 
questions from 2014 to 2019. The course content of the curriculum in creative arts formed the basis for 
the intended learning outcome contained in the program.  The script for WebQuest has the following 
topics of creative arts in modules spread for six weeks: line, shape, stages in drawing, shading technique 
and colours. 

Creative Arts WebQuest Test (CAWT)  was a 50 objective items of multiple-choice having five options 
each, which were selected from the five years validated  JSIII Creative arts from NECO summative 
question paper followed a table of specification covering the six levels of cognitive domain  and the 
marking guide for CAWT. The Creative Arts WebQuest Test (CAWT) was used to measure the outcome 
of learners through pre-test and post-test. The pre-test was given to both the experimental and control 
groups before their respective treatments, while the post-test was given after the lessons. It was 
rearranged to take care of the influence of learners' maturity at post-test. 

4.4 Validation of Research Instrument    
The WebQuests instructions and contents were validated by these specialists, a computer programmer, 
a fine arts university don, an instructor in educational technology with a background in fine arts, and an 
experienced fine arts teacher. For the reliability, the test instrument was administered to 20 junior 
secondary school grade 2 students in a secondary school equivalent to the research sample, but which 
was not sampled for the study and not used for pilot study in Ogbomosoland. The test items were re-
administered after three weeks to test its reliability. The data collected from the two administrations were 
analyzed using the Pearson Product Moment Reliability Coefficient formulae yielded 62.0.  

4.5 Data collection and Analysis 
The surveying system was used to select the respondents into the two groups.  Those who picked "no" 
were to be the control sets (group) and they were to be taught with the conventional method, while those 
who pick "yes" were to be members of the experimental sets (group). The whole exercise lasted for six 
weeks. Both groups were exposed to the same content and the same number of lessons. The learners' 
group in experimental were exposed to learning by way of the WebQuests that worked both modes of 
‘online’ and ‘offline’. The instructions given to the learners specified how to navigate during the use and 
solving tasks on the WebQuests were specified in the operating manual distributed to the learners. For 
the achievement test, the total scores of each of the students at the pre-test and post-test were 
calculated.  Then the mean and standard deviation of the pre-test and post-test scores were found, and 
a t-test was to be used to determine the significant difference for the hypotheses 1 and 2 while and 
ANOVA for hypothesis 3. 

4.6 Testing of Hypotheses   
Ho1: There is no significant difference in the learners mean when taught using WebQuests. To test the 
above hypothesis, the t-test statistics were made use of to put side by side the mean of the learners 
taught with normal classroom teaching and to the WebQuests, this reflected in Table 1. 
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Table 1. Analysis of Covariance of students exposed to web-based instructional Package and those 
students taught with conventional method. 

Source Type III Sum of Squares Df Mean Square F Sig. 
Corrected Model 12.144a 14 .867 .751 .701 
Intercept 138.419 1 138.419 119.859 .000 
VAR00004 .011 1 .011 .009 .925 
VAR00002 11.704 13 .900 .780 .671 
Error 17.323 15 1.155   
Total 2214.000 30    
Corrected Total 29.467 29    

a. R-Squared = .412 (Adjusted R-Squared = -.137) 

Table 1 signified that t (.780) = .671, p > .000. It can be said that the calculated p-F value of .780 is 
greater than .05 alpha level.  This result shows that there is no significant difference between the mean 
scores of students exposed to web-based instructional Package and those students taught with 
conventional method. Therefore, the null hypothesis is not rejected. 

Ho 2:  There is no significant difference in the female and male learners' mean when they are taught 
using WebQuests  

To test hypothesis 2, the t-test statistics were made use of to compare the female and male mean taught 
through WebQuests this reflected in table 2.  

Table 2.  t-test of male and female students exposed to web base instruction      

Variable  Mean Std. Deviation  Df T Sig. (2-tailed) 

Male  33.4 9.57 58 1.360 .136 

Female  29.7 11.42    

Table 2 signified that t (1.360) = .136, p > .000. This can be interpreted thus, the calculated p-F value 
of 1.360 is greater than .05 alpha level. This result explains that there is no significant difference between 
the mean scores of male and female students exposed to web-based instruction. Therefore, the stated 
null hypothesis is not rejected 

Ho 3: There is no significant difference in the learners' achievement of low, medium, and high when 
taught via WebQuests.   

To test hypothesis 3, ANOVA statistics was utilised to compared learners' achievement when taught 
with Web-Quests this reflected in Table 3.  

Table 3. Analysis of variance on the school exposed to web-based instructional. 

Source Type III Sum of Squares Df Mean Square F Sig.s 
Corrected Model 1792.300a 2 896.150 10.535 .000 

Intercept 59724.150 1 59724.150 702.123 .000 

FACTOR  1792.300 2 896.150 10.535 .000 

Error 4848.550 57 85.062   

Total 66365.000 60    

Corrected Total 6640.850 59    

Table 3 revealed the analysis of variance (ANOVA) which shows that F (10.535) = 000. The calculated 
p value of 10.535 is lower than .0 alpha level. This proved that the stated null hypothesis is rejected.  

The first two postulated hypotheses were accepted while the last one was rejected. The findings agreed 
with the findings of [43] whose work on web-based technology accepted that learners are positive in 
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their attitudes toward using technology-based language of instruction. It was also in agreement with the 
findings of [44] whose findings stated that WebQuests increase the learners cognitive and retention of 
some vital concepts in learning.   

In the same vein, the findings related to the findings of [45] whose findings mentioned that WebQuest strategy 
promotes learning in a permanent and valuable way. Similarly, the findings were the same with the findings 
of WebQuest motivate and generate interest of learners through technology and knowledge acquisition [46] 
[47], exposing learners to much information needed and influenced learning in a positive way [48], effective 
learning and teaching tool, stimulant for instructors in teaching and learning which promotes effective on 
learning [34] [20]. In essence, this finding is in line with [38] whose findings stated that there was no major 
difference between the academic achievements of learners in both experimental and control groups and that 
WebQuest had a positive influence on learners' retention. The findings have been portrait the WebQuests 
as an important antecedent in the learner’s choice of using technology for learning. 

However, in contradiction to the positive side of the WebQuest. The findings of [45] assumed that 
learners can be easily distracted via some exhibiting features on web sites without the knowledge of 
their instructor. More so, the study concurs with the findings of [49] whose study established that the 
learners in conventional instruction were significantly greater than students in the experimental sect. On 
findings on gender and WebQuest for learning. This finding is agreed with the findings of [40] whose 
findings declared no significant difference in male and female students’ achievement when taught with 
WebQuest learning. Also, the findings of [50] who exposed the significant no difference of female and 
male students’ performance when they are exposed to WebQuest. Similarly, the findings agreed with 
[51] whose findings confirmed no significant interaction effect on text structures, male and female and 
score levels on learners' achievement in genetic studies. More so, the findings of [39] whose findings 
showed no interaction effect within the gender and the score levels of learners’ achievement on the cell 
division when utilizing the WebQuest. Likewise, the findings corroborate with [52] whose findings stated 
no significant interaction effect on WebQuest, gender and students' performance with respect to 
thermochemistry. However, it is factual that WebQuest is not gender biased for learning.  

5 FINDINGS AND ITS IMPLICATION   
Based on the findings of the study, the following implications were drawn; The findings have strong 
implication for teaching and learning of creative arts in Nigeria. It indicates that there would be great 
improvement in the teaching and learning if WebQuests could invariably be integrated into teaching. 
Using WebQuests in learning among the Junior secondary school students will advance and promote 
creative learning in Nigeria.  In essence, if WebQuests is incorporated into teaching and learning, it will 
encourage students' boldness, confidence, interaction, and involvement in collaborative learning. The 
implication of this is that internet-based instructional strategy like WebQuests can improve the teaching 
and learning of both male and female students equally and minimize gender discrepancies in the 
teaching and learning process.  

6 CONCLUSION 
Finally, it was obvious that the WebQuests technology-based instruction is an increasing rate of learners' 
assimilation of creative arts. It is the technology of the internet which has been developed to actualize 
creative learning in the classroom.  And more so, it was effective in achieving the teaching and learning 
of stated objectives within the creative arts curriculum in Nigeria Junior Secondary School Context. It 
was obvious that the WebQuests technology-based instruction is an increasing rate of learners' 
assimilation of creative arts. It is the technology of the internet which has been developed to actualize 
creative learning in the classroom.  And more so, it was effective in achieving the teaching and learning 
of stated objectives within the creative arts curriculum in Nigeria Junior Secondary School Context. 

6.1 Recommendations 
On this study following recommendations are put forward:  

• The government and proprietor of the schools must be ready to offer WebQuests Seminal for 
instructors and provide the needed resources in the schools. 

• Instructors should be encouraged to be articulate on the use of WebQuest in teaching and learning. 
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• More studies are required to investigate ways to encourage continuous use of the WebQuests in 
the classroom.   
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STUDENT PERFORMANCE DURING DISTANCE LEARNING IN 
TIMES OF COVID19 

Jarmila Hudakova, Viera Papcunova 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The global pandemic of the SARS-CoV-2 corona virus is a continuing pandemic of COVID-19, caused 
by an acute respiratory syndrome called SARS-CoV-2, which has claimed many lives on the planet. In 
Slovakia, the first confirmed case ("patient zero") appeared on March 6,2020 near the capital Bratislava. 
Slovakia is specific in that it reacted very quickly and vigorously to the pandemic at the national level. 
University students have remained in distance education since about mid-March 2020, it is a summer 
semester of the school year 2019/2020. In the school year 2020/2021, the situation worsened again 
after the summer and the students stayed at home in the winter and summer semesters. Throughout 
the school year, not only online teaching but also exams took place. 

The aim of the article is evaluated to find out the changes in the performance of students who passed 
the exams during three semesters. The results during distance learning were compared with the results 
achieved during the full-time form of teaching in the period before the pandemic crisis. The analysis 
included a sample of 150 students from various fields of study. We monitored the achieved results for 3 
subjects (business economics, microeconomics and accounting). 

An analysis of students' performance in exams during distance learning shows that our university 
students were not prepared for self-study. We found that the average grade deteriorated in all three 
subjects.  

Keywords: student performance, distance learning, Covid19. 

1 INTRODUCTION 
The ongoing COVID-19 pandemic, among other things, represents a major challenge for education 
systems around the world [1]. In Slovakia, they switched to distance learning at universities for the first 
time on 16 March 2020 and it continued until the end of the summer semester in the academic year 
2019/2020. All exams took placed in distance form as well. In the next academic year 2020/2021, 
education started on a full-time basis, but it only lasted for two weeks. The distance form was introduced 
for the rest of the academic year, including the winter and summer exam periods. Teachers in all 
countries that proceeded similarly were forced to rapidly revise their teaching methods [2,3,4]. The rapid 
transition has caused widespread concerns that it will disrupt learning not only among younger pupils 
but also among university students. In many cases the transition to distance learning has also reinforced 
existing inequalities. It was found that students from disadvantaged backgrounds suffer from greater 
learning barriers than peers with a suitable background [5,6,7]. 

Although many studies report pandemic-related learning losses in primary education, relatively little is 
known about the impact of the pandemic on older students. Surveys of high school students indicated 
that these students spent significantly less time on schoolwork during distance learning and had trouble 
concentrating at home [8,9,10]. In higher education, preliminary results indicate a similar decrease in 
motivation and effort but suggest that academic performance was not affected or even improved. These 
findings suggest that learning losses may vary depending on the age of the student [11,12,13]. However, 
these findings contradict our results. 

Online learning requires a change of approach by both teachers and students to adapt to new learning 
styles with a focus on active learning and the technological support needed to provide teaching [14,15]. 
There are many options that can be used for online learning. Variable mixed learning tools can be used 
for this process, which may include synchronous online lectures, e-learning in simulation meetings, 
asynchronous activity in moderated discussion forums, formative quizzes and other teacher-led or self-
study activities [16,17]. 
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2 METHODOLOGIES 
The purpose of the article is to analyse the situation in student performance during the Covid-19 
pandemic and compare the results with the period before the pandemic. We have compared the results 
of 150 students from exams in three subjects (Business economics, Accounting and Microeconomics). 
In the group studying on full time basis (presentational form), there were 112 women and 38 men. In the 
group studying in the form of distance learning, there were 123 women and 27 men. We investigated 
whether the results of students changed statistically significantly in the period before the pandemic (in 
the presentational form of education) and during it (in case of distance learning). First, we examined the 
results before the pandemic and calculated the average student score in the exams from each subject. 
Then we examined students’ results during the pandemic and calculated the average score achieved in 
the exams. We used the parametric paired t test. When using parametric tests, certain prerequisites are 
usually required. First, the data are examined for steepness, skewness, and normality tests are used. 
In our case, however, examining these assumptions was not necessary, since we had sufficiently large 
samples of data.  We then considered statistically significant all p-values that were smaller than 0.05. 
We verified the validity of the following statistical hypotheses: 

• H0: There are no statistically significant differences in the test results between students studying 
in presentational form (before the pandemic) and students studying in distance form (during the 
pandemic). 

• H1: There are statistically significant differences in the test results between students studying in 
presentational form (before the pandemic) and students studying in distance form (during the 
pandemic). 

We verified the hypotheses for each subject separately. 

3 RESULTS 
In Figure 1, we can see the results of students achieved from the subject of Business economics before 
and during the pandemic, i.e., when studying in presentational form and during the distance learning.  

 
Figure 1. Number of students who have achieved the individual exam results from the subject  

of Business Administration, Source: own processing 

The average grade of the exam from the subject of Business economics at the time of presentational 
form of education was 1.55. At the time of distance learning, the average score was reduced to 1.62, 
which represents a deterioration of 4,71%. 

Figure 2 shows the results of students achieves from the subject of Accounting also before the pandemic 
and during the pandemic. The average grade in the exam from the subject of Accounting at the time of 
full-time basis presentational teaching was 1.63 and the average grade during distance learning 
deteriorated to 2.04, which represents a deterioration of 24,91%. 
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Figure 2. Number of students who have achieved the individual exam results from the subject of Accounting 

Source: own processing 

Figure 3 shows the results of students achieved from the subject of Microeconomics. During 
presentational education, the average grade in the exam was 1.9. Also, in case of this subject, the 
average grade achieved in the exam during distance learning deteriorated to 2.11, which represents a 
deterioration of 11,3%.  

 
Figure 3. Number of students who have achieved the individual exam results from the subject of 

Microeconomics, Source: own processing 

We used the t-test to test the zero hypothesis. Table 1 shows the summarised results of the individual 
t-tests. 

Table 1. Results of t-test 

Subjects p-value 

Business economics 0,23354 

Accounting 9,36E-13 

Microeconomics 0,0004 
Source: own processing 
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Since the p-value is lower than the significance level, we reject the null hypothesis and accept the 
alternative hypothesis.  

The above results indicate that there has been a deterioration in the average mark for the subject of 
Business economics, but this deterioration was not statistically significant. In this case, we accept the 
H0 hypothesis. 

In case of the subject of Accounting, the average grade obtained in the exam deteriorated. As we can 
see from Table 1, this deterioration is statistically significant. Therefore, we reject hypothesis H0 and 
accept the alternative hypothesis H1. 

The subject of Microeconomics had a similar development as the subject of Accounting. The 
deterioration of the grade obtained in the exams was statistically significant and, in this case, we also 
reject hypothesis H0 and accept the alternative hypothesis H1. 

4 CONCLUSIONS 
The pandemic brought about many problems, difficult situations and challenges as well. During the 
lockdown, schools were closed, and students and teachers had to adapt to the new conditions. As 
mentioned in the introduction, some research found that students achieved better results during distance 
learning than during full-time teaching (presentational form). Our research at the university has shown 
that this may not always be the case. We monitored three subjects and compared the results achieved 
in the exams during full-time (presentational form) and distance learning. We found that the average 
grade deteriorated in all three subjects. Unlike Accounting and Microeconomics, the deterioration in the 
subject of Business economics was not statistically significant. It is probable that the deterioration or 
improvement of results depends on the complexity and difficulty of individual subjects and demands 
placed on students as well as their approach to study. This creates space for a new survey among 
students. It would be interesting to find out how they approached learning while at home. 
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ALL YOU CAN LEARN: INCREASING LEARNERS’ DECISION-
MAKING CAPACITY THROUGH SELECTIVE EDUCATION 

EXPERIENCES WITH HIGHLY VULNERABLE GROUPS AMONG THE 
FORCIBLY DISPLACED. PILOT EXPERIENCE IN PALERMO, ITALY 

L. Ardizzone, G. Barbieri, J. Mazaj 
CESIE (ITALY) 

Abstract 
This work introduces a milestone of the project “RAISD: Reshaping Attention and Inclusion Strategies 
for Distinctively vulnerable people among the forcibly displaced” [Horizon 2020, grant 822688] aiming at 
identifying the most Vulnerable Groups among Forcibly Displaced People (FDP) in the EU influence 
area, analyse their specific needs and find suitable attention and inclusion practices to address them in 
variety of vulnerability contexts. Activated by urgencies rather than events, educational inclusion 
solutions are frequently reactive, partial and disregard some groups. In Italy, this reflects in a high 
number of NEET (Not in Education, Employment or Training) among FDP, consistent training dropout 
rates and lower female participation [1]. 

As there is still a tendency for national educational change policymakers and planners to ignore human 
factors [3], training providers too often assume to know and understand FDPs’ learning needs by default, 
thrusting learners into one-size-fits-all solutions while ignoring those individual factors and 
circumstances (pre-migration, in-transit, at-arrival) that strongly affect educational achievements. 
The evidence for a need in ‘Change Management in Education Delivery Approaches’ that could focus 
on local/regional manifestations of global challenges and on ‘local’ opportunities for solving them [5], 
was suggested by the RAISD fieldwork findings under the action-research approach [6]: 

a) Fdp interviews [13 Female (age 19 – 28): Nigeria, Gambia, Ghana; 12 Male (age 18 – 33): Gambia, 
Senegal, Ivory Coast and Guinea Conakry]. 

b) Local Quintuple Helix Stakeholder consultations (in total 11), to comply with activities of a Responsible 
Research and Innovation (RRI) architecture process [8]. 

The design of the novelty selective-learning training opportunity ‘ALL you can LEARN’ 
(allyoucanlearn.cesie.org, 2020) also adopts the four fundamental RRI characteristics: anticipation, 
reflection, inclusion, responsiveness [5], by introducing a more bottom-up and participatory practice to 
education, shifting from an “induced” training offer approach (i.e. a dominating and top-down way to 
organise education for FDPs and leave them either accepting or rejecting the contents of education) to 
a “selective” approach in developing a training offer in which several optional modules are offered and 
participants can choose contents that are attractive for them. 

The ultimate aim is to increase learners’ decision-making capacity (in this specific case, Forcibly 
Displaced Women living and/or exposed to highly vulnerable situations and conditions) as they are to 
be intended as “co-experts” of the RRI based inclusion strategy, thus having the opportunity to decide 
and co-design their personal learning experience according to a set of individual variables (interests and 
aspirations, level of studies and previously attended programmes, language knowledge, logistics and 
time availability, etc.). 

Thus, the work discusses how individual human factors and circumstances for vulnerability influence 
the effectiveness of training with FDP; describes the selective-approach methodological assets, the 
conceptualisation process of learning objectives and final results of the piloting experiences with FDP 
women currently living in Sicily, during the 2021 c-19 pandemic, originally from Ivory Coast, Nigeria, 
Sierra Leone, Somalia, Comoros and Tunisia. 

Keywords: Forced migration, forcibly displaced people, highly vulnerable groups, innovation in 
education, selective-education, Responsible Research and Innovation. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2699



 

 

1 INTRODUCTION  
This paper is developed under the frame of the project “RAISD: Reshaping Attention and Inclusion 
Strategies for Distinctively vulnerable people among the forcibly displaced” [Horizon 2020, grant 822688] 
aiming at identifying the most Vulnerable Groups among Forcibly Displaced People (FDP) in Central-
Eastern (Hungary), Southern (Spain and Italy) and Northern (Finland) parts of Europe, Eastern Europe 
from Asia (Turkey) and Middle East (Jordan, Lebanon), to ultimately analyse their specific needs and find 
suitable attention and inclusion practices to address them in a variety of vulnerability contexts. It discusses 
the Italian pilot methodological approach of a Tailored Attention and Inclusion Strategy (TAIS), being 
designed, implemented and evaluated in Palermo – Italy, seeking to respond to the specific needs of one 
of the Highly Vulnerable Groups (HVGs) detected after carrying out interviews with vulnerable individuals 
and working with stakeholders in the framework of the multidisciplinary, newly created, Action Research 
Units (ARU). The locally-based Units collaborate with local organisations to explore the potential conflicts 
and intrinsic difficulties of addressing both the local demands of society on the issues of FDP inclusion, 
and the local and global demands to contribute to a more equitable and sustainable society. 

Starting from the project’s consideration that Institutions and organisations providing services to 
immigrants are not always aware of all the vulnerability factors that shape the needs of their clients, 
educational inclusion solutions are frequently reactive, partial and disregard some groups. Moreover, 
there is still a tendency for national educational policymakers and planners to ignore human factors [3], 
training providers too often assume to know and understand FDPs’ learning needs, thrusting learners 
into one-size-fits-all solutions while ignoring those individual factors and circumstances (pre-migration, 
in-transit, at-arrival) that strongly affect educational achievements. In Italy, this reflects in a high number 
of NEET (Not in Education, Employment or Training) among FDP, consistent training dropout rates and 
lower female participation [1]. 

Therefore, this paper seeks to answer a question resulting from literature, policy documents review and 
interviews carried out within the project: What are the most effective educational inclusion 
strategies for increasing participation and continuity in education among highly vulnerable 
displaced placed people currently living in the region of Sicily? 
The design of the selective-learning TAIS, i.e. the training opportunity “ALL you can LEARN”, proposes 
a participatory practice in education, shifting from an “induced” training offer approach (i.e. a dominating 
and top-down way to organise education for FDPs) to a “selective” approach aimed at developing a 
training offer in which several optional modules are offered so that participants can choose contents that 
are attractive for them. 

The ultimate aim is to increase learners’ decision-making capacity (in this specific case, Forcibly 
Displaced Women living and/or exposed to highly vulnerable situations and conditions, victims of human 
trafficking currently living in Sicily, originally from Ivory Coast, Nigeria, Sierra Leone, Somalia, Comoros 
and Tunisia) as they are to be intended as “co-experts” of the Responsible Research and Innovation 
(RRI) based inclusion strategy, thus having the opportunity to decide and co-design their learning 
experience according to a set of individual variables (interests and aspirations, level of studies and 
previously attended programmes, language knowledge, logistics and time availability, etc.). 

2 METHODOLOGY 

2.1 Research Fieldwork activities 
The project’s triangular research method [11] employed a combination of methodologies, techniques, 
sources and researchers to implement the data-production and data-analysis process. The qualitative 
methodology focused on the analysis of the difficulties of integration of the selected VGs (e.g. women, 
children, and people with disabilities), and their specific relationship with belonging to those targets. 

The main working hypothesis in the project is that effective and appropriate strategies of attention and 
inclusion to Vulnerable Groups of Forcibly Displaced People need to be tailored to their specific 
Vulnerability Context (VC). Defining that context and what works in it can only be achieved through the 
actual participation of the actors involved. This also allows that FDPs take an active first-hand role, not 
only to record their experiences but also in the design of the project’s works. Regarding the 
characterization of their experiences to define the VC, the project integrated different data, including 
their socio-demographic profile, their narratives, or observations from cooperating staff. 

The RAISD research strategy [11] is based on methodological triangulation with: 
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1 Responsible Research and Innovation (RRI) [5]; 
2 Action research approach [6]; 
3 Socio-ecological models [7]. 

The evidence for a need in “Change Management in Education Delivery Approaches” that could focus 
on local/regional manifestations of global challenges and on ‘local’ opportunities for solving them [2], 
was suggested by the RAISD fieldwork findings under the action-research approach: 

(A) FDP interviews [13 Female (age 19 – 28) from Nigeria, Gambia, Ghana; 12 Male (age 18 – 33) from 
Gambia, Senegal, Ivory Coast and Guinea Conakry]. The interviews focused on Western African origin 
forcibly displaced people, 11 of them male and 14 females. In the case of the males, they had reached 
Italy as unaccompanied minors after crossing several countries and being smuggled to Libya. Most of 
the women are victims of human trafficking, have suffered sexual violence (including frequent rapes), 
unwanted pregnancies, abortions and abuses, some of them have been sold several times during the 
journey. The journey has been long and harsh to nearly all as they have travelled across several 
countries and attempted to cross the sea by taking the Central Mediterranean Route. Many have been 
saved by rescue boats. Life has been especially hard for Libyan camp survivors, the majority of the 
interviewees. Moreover, several cases of kidnapping by ASMA boys (armed gangs who kidnap migrants 
for ransom) to Niger have been reported. In addition, respondents have claimed several cases of 
domestic violence back in their home country, as well as abandonment by parents, negligence and 
family violence. The educational level is generally low. Most of the males have arrived as 
unaccompanied minors. Several of the West African interviewees had religious issues related to 
superstitious family culture or parents’ belonging to a specific cult. The majority of respondents said they 
are officially Christian. In Italy, many of them appreciate religious freedom, but do not feel integrated. 
Half of them are not in any integration/inclusion programmes. The other half are either completing the 
compulsory minimum integration degree or doing some additional vocational training and work 
occasionally, though the majority are unemployed.  

(B) Local Quintuple Helix Stakeholder consultations (in total 11), to comply with activities of the RRI 
architecture process [8]. External Stakeholders have been selected based on the mapping of the local 
knowledge actors and were invited to join Thematic Committees to analyse main Italian Programme and 
Policy priorities’ routes, as stated in the National Integration Plan for Persons Entitled to International 
Protection by the Ministry of Interior, Department for Civil Liberties and Immigration [9]. 

2.2 Identification of Vulnerabilities 
Elaborating further on the above-mentioned socio-ecological model, the following contexts for 
vulnerabilities have been identified, at micro-, meso-, and macro-level in Italy: 

1. Micro level: individual, familiar or interpersonal conditions mark vulnerability. 

Female Specific Vulnerabilities: Gender-Based Violence. The research team listened to several cases 
of participants who have been morally or physically neglected in childhood, raised in unhealthy or 
dangerous places or by people who were unable to provide them with an education. Issues such as 
forced marriage, abusive relationships, sexual offence attempts, forced marriages, threatening of 
Female Gender Mutilation (FGM) and other forms of gender-based violence are represented in women’s 
accounts. Domestic violence, perpetrated by both female and male caregivers, is highly predominant in 
participants’ accounts, e.g. mistreatments in terms of beatings, food shortage, having to sleep outdoors. 
The specific restrictions to personal freedom that arise for young women in highly patriarchal 
environments are salient factors influencing their decision to emigrate. 

Male Specific Vulnerabilities: Need to contribute to the household economy. While for boys and men, 
family/personal problems include inheritance and land grabbing, belonging to an ethnic minority, the 
need for contributing to the household economy (family/personal issues, including inheritance) and 
diasporic links were mentioned as reasons for migrating. 

At arrival, the main problem remains the lack of motivation which is strongly connected to: 

• The uncertainty of their status: some migrants simply wait for their documents to continue the 
journey to other countries. In some cases, it may take more than two years to go through the legal 
process. 

• The huge impact of those narratives regarding the opportunity to find a job without the need to 
study or know the local language. 

2701



 

 

2. Meso level: The long-term process of immigrant integration is, at present, affected by a set of 
disruptive factors. Those include, among others: the rise of a populist, anti-immigrant political front all 
over Europe (with Italy as one of its centres); a shrinking, saturated national labour market; a related 
trend of economic impoverishment affecting both the Italian and foreign populations [10]; a frustrated 
public opinion that blames foreigners for the worsening of the local population’s conditions, becoming 
more and more hostile. High unemployment rates and poverty levels have led to increasing social 
tensions and a growing anti-immigrant sentiment among the local population despite the enormous 
contribution migrants give to the country by helping sustain its growth and welfare system, providing a 
workforce that fills skill needs and offers cheap labour for agriculture, construction, caregiving sectors. 
The general perception is highly negative and a critical situation is currently being faced. All these 
elements dramatically affect the degree of acceptance of foreign populations by Italian citizens. We risk 
facing a real “cultural emergency” as the Otherness narratives are gaining more popularity among Italian 
public opinion and challenge migrants’ sense of belonging, [10]. 

3. Macro level: As for the reception of FDPs, only weak national legal and regulatory frameworks exist. 

Laws, decrees and a multitude of amendments related to emigration and immigration have been shaping 
Italy’s inclusion policies and practices, creating administrative and legal indeterminacy. This complex 
framework, including legislative novelties and their interpretations, is not favourable for acquiring 
accurate knowledge on the phenomenon. Actually, it creates a series of obstacles hindering the 
effectiveness of projects. 

In their overlapping and contrasting nature, the political provisions contained in different laws governing 
migration issues are inspired by the same principles: namely institutional racialisation. All these 
immigration laws that have come into force in the last 30 years have created a culture of trivialization 
and insensitivity towards the racialisation machine. This has led to the legitimacy of racist attitudes, the 
culture of enmity, which during the economic crisis has become the very fabric of society, causing a 
certain inurement and social hardening. The law on Immigration and Security (n.132/2018) has 
considerably worsened the situation of asylum seekers and migrants in Italy and describes the following 
groups as vulnerable: minors, unaccompanied minors, pregnant women, single parents with minor 
children, victims of trafficking, disabled, elderly people, persons with serious illness or mental disorders; 
persons for whom has been proved they have experienced torture, rape or other serious forms of 
psychological, physical or sexual abuse; victims of genital mutilation.  

To conclude, the circumstances and dimensions that form the contexts for vulnerability include: 

a) individual socio-demographic profile (variables such as gender, age, nationality, ethnicity); 
b) educational and professional background, literacy level and labour market skills load; 
c) pre-migration resources (human, social, economic, and cultural capital), as well as assets and 

backings thanks to family, relatives and friends; 
d) in-transit traumatic life experiences: crossing countries; 
e) at arrival, including the following dimensions of vulnerability: 

o Personality and maturity to adapt to the hosting environment as individual, family and 
community members; 

o The seniority of migration (duration/lengths of stay in italy); 
o Legal status: having no current legal right to reside in italy; 
o Physical and mental health conditions: objective and subjective health (having had a health 

problem not met by formal medical assistance and bad or very bad self-reported general 
health); 

o Accommodation/housing: living in a settlement with no accommodation in buildings for all 
residents; 

o Literacy: no formal education and no ability to read or write; 
o Employment: not in employment or in professional education (vet) in italy; 
o Family support: not having any non-dependent family members living in italy; 
o Social assistance and role of civil society. 
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Table 1. Vulnerable Groups: an overview of identified Communalities versus Differences.  

VG Communalities VG Differences 
× Legal status (considered as civic stratification) 
× Non-native speakers (different levels of 

linguistic distance by country of origin and social 
class) 

× Mainly subordinate social and economic 
positions 

× Persistence of the ties, at least implicit, to the 
place/community of origin 

× No participation in decision-making 

× National and ethnic belonging 
× Religion, faith, cults, beliefs 
× Pre-departure development conditions and 

biographical experiences 
× In-transit personal history 
× Human, social, cultural capital 
× Length of residence 
× Integration trajectories 
× Access to quality systems and services 
× Migration planning (permanent, return-oriented, 

circular, transitory, blocked) 

3 RESULTS 

3.1 “ALL you can LEARN” Training Experience  
“ALL you can LEARN” is a tool/methodology developed by CESIE in the frame of RAISD that proposes 
a bottom-up and participatory approach in education, shifting from INDUCED approach training offer to 
a SELECTIVE one, allowing adult learners to increase their decision-making capacity by having direct 
influence over their learning path’s content and modalities according to a set of individual variables 
(interests and aspirations, level of studies and previously attended programmes, logistics and time 
availability, etc.). It features 100 Learning Objectives [16] distributed over seven (7) knowledge areas 
for inclusion: active citizenship and democracy, health and wellbeing, life skills, social cohesion, equity 
and equality, employment and work, digitalisation, inclusive societies and cultures. It was tested with 
the target in the period of 6 months in Palermo.  

The "ALL you can LEARN" training experience [14] was implemented over 16 sessions/40 hours in 
summer 2021, covering orientation sessions (understanding learning objectives to be achieved); actual 
face-to-face training sessions, based on twenty learning objectives selected by each participant; local 
study visits as an opportunity for debate, exchange and mutual learning (services, companies, 
entrepreneurs, authorities) and final evaluation and capitalization sessions. 

Table 2. Specific needs of VGs expecting to be addressed by the piloting  
experience following the socio-ecological model. 

Level Beneficiary Need for/to: 

M
IC

R
O

 

Forcibly Displaced 
Women that are living 
and are exposed to 
highly vulnerable 
situations (e.g. 
Human Trafficking 
Victims, HTV). 

× Participation and satisfaction in learning; 
× Increase individual decision-making capacity and critical attitude; 
× Develop ability and self-confidence when creating their Action-Plan; 
× Decrease initial resistance and attendance reluctance to join a learning 

experience; 
× Self-help and peer support; 
× Actual opportunity to learn something new to enter the labour market. 

M
ES

O
 FDP/HVG Relief, 

support and 
community centres; 
CAS centres; 

× Increased efficiency of local support Networks; 
× Monitoring "users’" situations and conditions, ability to report or address 

HVG to associations, stakeholders and local authorities that offer 
specific and specialised services. 
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Level Beneficiary Need for/to: 

Professional 
Educators: 

Schools, Training 
centres, teachers, 
trainers, cultural 
mediators, volunteers 

× Quality enhancement of staff and offered services;  
× Optimize efforts in identifying trainees’ learning needs; 
× Avoid dispersion of resources, info and data (learners’ profiling and 

mapping); 
× Achieve flexibility in training provision methods: update and adapt 

traditionally excessive strictness of the paths and hours of commitment. 

Quintuple Helix 
Stakeholders, ARU 
and further 
Observatory 

× Better alignment to real HVG learning needs when designing future 
training opportunities and programmes; 

× Foster a comprehensive interdisciplinary perspective of territorial 
Networking and Cooperation procedures; 

× Ensure fair access to the local inclusion-service environment. 

M
AC

R
O

 

Authorities and 
institutions; 
policymakers 

× Increase HVG participation in education and training; 
× Reduce high shares of female HVG NEET training dropouts; 
× Pursue inclusive attention policy for specific socially Vulnerable Groups; 
× Move towards inclusive and responsive hosting communities. 

3.2 “ALL you can LEARN” Digital Learning Menu 
The bilingual online selection tool (Italian and English) represents the digital “learning menu” [15] that 
supports the testing of the TAIS SELECTIVE approach: trainees choose their learning path; digital users 
can cross select between different areas of knowledge/challenges to be achieved during the overall 
“ALL you can LEARN” training experience. Through a group code, participants access the online tool 
and are approached ‘just’ as adult learners with no indication of names or titles to their vulnerabilities. 

“Create your Training Menu by choosing the learning objectives you want to achieve, 
demonstrating that adult education can play a key role, through its transformative 
possibilities and the power of the joy of learning. Everyone should have the right and the 
opportunity to access the adult education system - it is a common and public good and it 
transforms lives and societies to be more inclusive!” 

*https://allyoucanlearn.cesie.org/learn/   

The online data gathering ultimately provides a systemic user profiling and mapping which allows to [12]: 

• Set a common quality framework for Learning and Training Environments (LTE) tailored for any 
Highly Vulnerable target groups profile Enable quality assurance mechanisms and further 
improve learning and teaching environments for HVG; 

• Evaluate critical points of the TAIS approach implementation cycle; 
• Support mutual trust, thus facilitating recognition and stakeholders’ long-term cooperation, 

building a safe community around the highly vulnerable target groups along the inclusion process; 
• Provide information to Stakeholders and inclusion actors on training contents, learning outcomes 

and delivery modes to design better programmes in the future. 

3.3 ASSESSMENT CRITERIA 
The pilot experience was assessed against the following criteria [13]: 

1 methodology and activities meeting the needs of the Highly Vulnerable Groups both directly and 
indirectly; 

2 beneficiaries’ satisfaction according to levels of integration and increased adaptability to a new 
hosting environment; 

3 procedural benchmarking to determine the advantages and limitations of the implemented 
practice; 

4 the efficiency of organisational impact and cost-effectiveness, in order to include key aspects of 
perceived quality; 
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5 impact assessment of the long-term effects, transferability and sustainability of the good practices 
proposed. 

During the pilot experience, important synergies were created at local level with other institutions and 
centres that support the well-being, training and autonomy of trafficked women. Collaborations were 
confirmed with: Carabinieri (national gendarmerie of Italy who primarily carries out domestic policing 
duties), the centre's psychologist and doctor, and Provincial Centres for Adult Education (CPIA). It is 
important to underline that working in a centre for trafficked women with children presents many risk 
factors: the levels of stress, disorientation, psychological and physical discomfort are considerable. 

To evaluate the Italian TAIS, the local stakeholders stressed the importance of the following process 
and outcome criteria [13]: 

a) Process criteria 
o The practice enhances and recognizes previous learning experiences (stakeholders); 
o The practice follows a culturally sensitive and gender-oriented approach (stakeholders); 
o The practice is provided by adapting to institutional capacities (stakeholders); 
o The practice and procedures are easily comprehensible and their objectives are clearly 

defined (stakeholders); 
o The practice fosters a comprehensive interdisciplinary perspective of territorial networking and 

cooperation procedure (stakeholders); 
o The practice promotes an increase in female participation (stakeholders); 
o The practice is society-based for a more effective and sustainable response by the whole 

community (stakeholders); 
o The practice is organized in such a way as to ensure efficiency in management (stakeholders); 
o The practice design is based on operational flexibility (stakeholders). 

b) Outcome criteria 
o Practices should improve living conditions (fdp); 
o They should improve language and vocational skills (fdp); 
o They should increase the knowledge of employment opportunities (fdp); 
o The practice facilitates individuals' adjustment with the national integration systems' environment 

(stakeholders); 
o The practice promotes ethnic community engagement (stakeholders); 
o The practice prepares beneficiaries for employment (stakeholders); 
o The practice enables income generation for target beneficiaries (stakeholders); 
o The practice ensures fair access to local inclusion services (stakeholders); 
o The practice promotes social interaction of both local and foreign hvg participants (stakeholders); 
o The practice promotes personal and social participation of hvg in order to be included in local 

communities (stakeholders); 
o The practice provides that affective and psychological assistance is guaranteed (stakeholders); 
o The practice pursues a policy for guiding, mentoring and tutoring of beneficiaries (stakeholders). 

4 CONCLUSIONS 
Over the past thirty years, Italy has become a country of immigration. As this relatively new migratory 
flow began to modify Italian ethnicities and cultures, the country was unprepared to deal with these 
global changes. Little progress has thus been made in terms of legislation and policies. Moreover, media 
coverage has depicted immigration as an assault on Italian coasts making immigrants the scapegoats 
of the challenges already characterising Italian society. 

Currently, Italy functions as an entry region for many people who attempt to take the risky journey from 
Northern Africa to Europe. So far, the Italian and European Union’s strategy has been to take extreme 
measures to block the migration flows. Despite the strict border control mechanisms, the Italian 
reception system is overcrowded and poorly resourced particularly for asylum seekers while better 
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treatment is guaranteed for unaccompanied minors and those who are granted international protection. 
As for the reception of FDPs, only weak national legal and regulatory frameworks exist. Local practices 
thus tend to vary a lot. Concrete practices are often based on locally available resources, networks and 
attitudes of potential stakeholders. Moreover, the multiple and intersectional notion of vulnerability, the 
idea according to which an individual can be subjected to deprivations and discrimination based on 
several social categories simultaneously, is rarely recognised in Italian society. Most of the interviewed 
FDPs in RAISD belong to several communities and this diversity, while being also a strength, can expose 
them to direct and indirect discrimination. 

The research focuses on the concept of multiple and intersectional vulnerabilities and detects various 
forms of discrimination in inclusion opportunities that individuals can be subject to within a multitude of 
system interacting contexts. Most of the interviewed HVG representatives do not belong to one 
community but several, and this diversity, despite being also an asset, can expose them to direct and 
indirect discrimination. The concept of multiple discrimination is not currently recognised in EU law, 
although EU directives do take into account that the six recognised forms of discrimination (gender, race 
and ethnic origin, religion and belief, disability, age and sexual orientation) can intersect. This mismatch 
between law and the reality of human experience means that, while all individuals are potentially at risk 
of multiple discrimination, current legislation oversimplifies identity-related issues.  

In Italy, the influence of contexts on migrant experiences is often mistaken for a purely cultural one or, 
even worse, it is considered as a natural characteristic of the person. This misunderstanding might 
generate racism and social exclusion, but above all, it does not help to find solutions as it may lead to 
wrong conclusions about the root of integration problems. Tackling immigration by giving due weight to 
contexts may lead to reduce the distance between foreigners and locals.  

As a matter of fact, it is at the local level that the social and cultural exchanges between migrants and 
the local population have been the most fruitful. In small cities and towns, the migrant population has 
been able to promote cultural events, intercultural (and sometimes inter-religious) dialogue as well as 
social and economic initiatives, to build relationships with local authorities and civil society, and to pave 
the way to political participation through consultative forums. To an extent, the impact of migrants was 
also valued in urban contexts, where many neglected and run-down neighbourhoods were revitalised 
thanks to the presence of foreign communities’ shops, markets, products and social life. Of course, it is 
also at a local level that many tensions arise, both in terms of politics and daily interactions, but it is 
generally within such small “communities” that the migrant population may be able to integrate more 
effectively. This dynamic local arena of integration and the contribution of the migrant population to the 
social, economic and cultural life are particularly evident when considering diaspora trajectories and 
organisations. At a national level, also due to the lack of political and public initiatives in this regard, 
diaspora groups have never succeeded in creating solid and persistent forms of organisation. Instead, 
at a local level, a galaxy of associations has soon proliferated, trying to play a central role in helping the 
migrant population adapt to the Italian context, in supporting its integration processes, in establishing 
relations with local institutions and society, and in promoting transnational interchange and co-
development initiatives [4]. 

Therefore, valid inclusion practices should try to meet the needs of VGs in the critical transition phase 
when leaving the reception pathways. Vulnerable Groups would want to: 

• Participate in various formal and non-formal training and activities in order to increase their 
personal and professional skills and competencies and for this reason, they need more 
information about existing opportunities; 

• Be more involved in social activities outside the host communities to interact with the local 
community and achieve a better integration; 

• And be supported by a mentor or contact person who could devote more time to the individual 
needs and future projects of each child. 

Evaluation by VGs’ on the positive effects of inclusion experiences highlights that the practices should: 

• Allow to improve living conditions, not only from an economic point of view but also in terms of 
relations; 

• Allow to develop language skills and technical-vocational skills, sometimes also enhancing past 
training experiences (formal and non-formal); 

• Allow for immediate income and be oriented on the self-awareness of one’s employability; 
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• And help the beneficiaries build a perception of their employability and increase their autonomy 
in searching for opportunities after the conclusion of the apprenticeship. 

Additionally, several critical aspects emerged, mainly represented by: 

• The short duration of the apprenticeships, hindering the apprentices complete an effective 
inclusion process in companies; 

• The apprentices’ scarce language skills and the absence of adequate guidance capable of 
promptly identifying competencies and ambitions, which turned out to be an obstacle to the 
optimisation of the training experience; 

• And the non-homogeneous territorial distribution of the paths and a significant concentration of 
the same in italy’s southern regions (in particular in sicily), characterised by a lower employment 
rate. Moreover, to improve the project, it was proposed to provide incentives for companies that 
decide to continue their employment relationship with the youngsters following the conclusion of 
the apprenticeship. 
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PROFESSIONAL PROBLEMS OF BEGINNING TEACHERS AND 
CONDITIONS OF THEIR ADAPTATION 

I. Červenková, Z. Sikorová, M. Václavík 
University of Ostrava, Faculty of Education and Adult Education (CZECH REPUBLIC) 

Abstract 
Beginning teachers encounter many new responsibilities and educational situations, especially at the 
start of their professional careers. Success or failure in solving these situations affect their further 
professional careers. Moreover, the very shift from the role of the student to the role of the teacher is 
also challenging. According to previous studies [1], [2], students at universities are afraid of specific 
difficulties in entering their future careers. These doubts stem mainly from the lack of opportunities in 
continuous practice to cultivate contact with students, gain experience in dealing with non-standard 
teaching situations, build an informal authority or perform diagnostics independently. Therefore, we 
asked ourselves the research question, "What professional problems do beginning teachers face when 
entering pedagogical practice, and how do they reflect these needs?". The competency model of 
undergraduate teacher training became the theoretical basis.  

The aim of the research was to find out what professional problem situations beginning teachers deal 
with at the start of their educational practice and how they reflect on them concerning their previous 
undergraduate education at the university. We consider graduates of teacher training programs up to 
3 years of experience as beginning teachers. We used a qualitative research design and performed 
semi-structured in-depth interviews with 20 teachers working at the lower secondary schools or lower 
level of multi-year grammar schools and an analysis of the reflective diaries the teachers kept throughout 
the research. The data were categorised and subsequently coded by open and axial coding. Data 
categorisation and evaluation was performed using atlas.ti software. The resulting codes included 
statements in the following areas: initial interactions with students, maintaining discipline, teaching 
problems, organisation of teaching, administration, material equipment of the school, cooperation with 
colleagues. The results show that undergraduate teacher training is significantly focused on students' 
subject knowledge. Beginning teachers consider field and subject competencies as their strengths. On 
the contrary, they consider specific didactic and psychological skills as their handicap. Although they do 
not consider them challenging, they would welcome additional support, particularly in solving 
problematic situations with pupils, leading negotiations with parents, and motivating and diagnosing 
pupils. They appreciate the possibility of further education of teachers in didactic skills and the 
establishment of the status of supervising teachers at schools. 
Keywords: beginning teacher, model of undergraduate teacher training, role of the teacher. 

1 INTRODUCTION 
Teachers are part of a wider professional group called pedagogical staff. This term is enshrined in Czech 
legislation in the Act on Teachers No. 563/2004 Coll. A member of pedagogical staff is one who 
“performs direct teaching, direct educational, direct special-pedagogical or direct pedagogical-
psychological activities by direct action on the educated person, through which they carry out education 
and training on the basis of a special legal regulation.” [3]. Direct pedagogical activity is performed by a 
teacher, in a facility for further education of pedagogical staff, educator, special pedagogue, 
psychologist, leisure pedagogue, pedagogical assistant, trainer, prevention methodologists in 
pedagogical-psychological counseling center or senior pedagogical worker. From a professional point 
of view, a teacher is a person who stimulates and directs the learning of other people, they are 
educators. They are one of the main actors in the educational process, a professionally qualified 
pedagogical worker who performs the teaching profession. In Czech education, there are specific 
categories of teachers related to the level or type of school or school facility in which the teacher works 
(e.g. kindergarten teacher, first and second stage of elementary school teacher, secondary school 
teacher, language school teacher, vocational teacher training, etc.). 
The teaching profession is one of the oldest in the cultural history of mankind. Teaching arouses great 
public interest, both lay and professional. Being a teacher means accepting responsibility towards society 
for the education of the young generation. Being a good teacher means mastering teaching and learning 
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strategies, being resistant to the stress of the school environment, being able to deal with people in and 
out of school, being able to solve a pedagogical problem, being able to advise pupils and their parents on 
coping with challenging educational situations, being flexible and creative, consistent and empathetic. The 
teacher also plays a social role. It is associated with the performance of a set of activities whose purpose 
is to influence the behavior, beliefs and feelings of students and pass on to them the knowledge, skills and 
habits created by the culture of previous generations [3]. 
The Pedagogical Dictionary defines a beginning teacher as a person with a university degree with 
pedagogical qualifications, but lacks pedagogical experience. We most often understand ourselves in the 
professional literature of a beginning teacher as a teacher with up to 3 years of experience (in other sources 
up to 5 years of experience). However, this length depends on the amount of lessons, approval and also 
the individual experience of the person. Some authors [4] define the beginning teacher more strictly - as a 
teacher in the first school year of their pedagogical work. He considers the period of one school year to be 
essential, because it is a closed unit, during which the beginner teacher gains the necessary experience 
with the overall operation of the school, specifies their content and scope of the teaching profession and 
acquires didactic and professional skills. The beginning teacher also goes through a number of 
contradictions: the contradiction between his knowledge and experience, between the aspirations and 
interests of the school, between their current role and perspective [2]. Janík, Wildová and Uličná [5] look 
at the initial professional period of a teacher from three points of view: pedagogical-didactic, socio-
pedagogical and socio-pedagogical-didactic. The first aspect reflects the fact that teachers learn to teach. 
Based on the research, they state that the beginning teacher is very adherent to the techniques they 
encountered during their studies. Therefore, they focus mainly on the didactic content, on the curriculum 
itself, but less on socio-pedagogical activities. A typical feature of beginning teachers is short-term 
planning. The beginning teachers focus on themself, on the "survival", and on the situations they have to 
manage in relation to the students. The socio-pedagogical perspective concerns the process by which a 
beginning teacher acclimatizes, socializes, stabilizes, can face new challenges and deepens their 
profession. The socio-pedagogical-didactic level combines the two previous ones. It identifies how 
teachers learn about the "life of teachers" so that better conditions for a lifelong career can be created on 
this basis [5]. 
Vašutová created a sophisticated model of competencies that a teacher should be equipped with [1]. 
Based on this structure, it further consolidated the professional standards of specific categories of 
teachers. The teacher should acquire the following competencies: 1. subject and curriculum competencies, 
2. didactic and psychodidactic competencies, 3. pedagogical competencies, 4. diagnostic and intervention 
competencies, 5. social, psychosocial and communicative competencies, 6. managerial, normative 
competencies, 7 professionally and personally cultivating competencies. This competence model aims to 
improve the teaching of pupils and is also reflected in the preparation of teacher training programs at most 
faculties in the Czech Republic. This theoretical model will serve as a starting point for interpretations of 
research findings. Based on the competency model, based on the statements of the respondents in the 
interviews (and diary entries about their practice), specific areas will be identified that beginning teachers 
find problematic in their education. 

2 METHODOLOGY 
Through qualitative methodological approaches, the research seeks to answer the question: What 
professional problems do beginning teachers reflect at the beginning of their professional careers and 
how do they face them? The main goal of the research is to identify areas of pedagogical activity that 
beginning teachers consider problematic on the basis of in-depth semi-structured interviews and 
analysis of diaries from teaching practice. These areas will then be related to the specific key 
competencies of the teacher. 

2.1 Sample of Research 
The research sample consisted of 15 teachers, 10 women and 5 men. The sample was chosen by 
deliberate selection, using the snow ball method [6], [7]. The aim was to obtain statements from teachers 
with up to three years' experience so that these respondents would meet the definition of a beginning 
teacher. From the monitored sample, Dana, a science teacher, worked in the school for the shortest 
time (6 months). Her entry into practice was marked by the covid-19 pandemic and related non-standard 
situations at school. For this reason, we do not include in the research those statements from the 
interview in which she describes the creation of a classroom climate and the acquisition of authority in 
teaching. The statements of other respondents related to standard teaching situations before schools 
were closed and before the widespread introduction of online teaching. The following table presents an 
overview of respondents. 
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Table 1. Research sample. 

Teacher Length of practice 
(in years) Subjects Interview 

length (min.) 
Martin 3 Mathematics – Physical Education 59 
Ema 1,5 Mathematics - Physics 68 
Iva 1 English language - Informatics 78 
Jan 2 Biology – Geography 60 
Dana 0,5 Biology – Chemistry 46 
Alena 2 Mathematics - Physics 59 
Bea 3 English language – Art Education 53 
Eva 1 Psychology – Social Sciences 76 
Lukáš 1 Czech language - History 49 
Linda 3 Biology - Geography 56 
Jakub 1 English language – Civics 50 
Michal 1 English language – Spanish language 47 
Tereza 1 English language – Social Sciences 76 
Lenka 1 Czech language – English language 68 
Klára 2 Biology - Geography 65 

2.2 Instrument and Procedures 
The researchers collected data for this study fšrom October to December 2020. The main research method 
was in-depth semi-structured interviews with 15 teachers who currently taught in primary schools and 
lower secondary schools. All teachers had the appropriate qualifications. The purpose of the interviews 
was to map their professional entry into the educational process, to express their expectations, initial 
feelings from teaching and other related activities, based on the respondents' answers. The main goal of 
the interviews was to identify the problems that beginning teachers had to face during the first months of 
their practice. The interviews lasted from 46 to 78 minutes and were audited with the consent of the 
respondents. The average interview time was 60,6 minutes. An additional method of data acquisition was 
the analysis of reflective diaries of beginning teachers, which they kept at least in the form of notes when 
they started their practice. 

2.3 Data Analysis 
The data obtained from the interviews were literally rewritten. The resulting transcription was received by 
two researchers who independently analyzed the first interview using open coding. Based on joint 
discussions, the identification of primary codes was performed and clarified. The atlas.ti program was used 
to codify the data. It is a computer program that enables the coding and processing of qualitative data. The 
researcher inserts an authentic text from the interviews into the program, which systematically assesses, 
encodes key statements, searches for connections, predicts relationships, and filters. Data interpretation 
was consistent with qualitative data analysis [7], [8]. Its aim was to find ambivalent relationships within 
individual categories and to help reveal possible types of problems of beginning teachers in our selected 
sample. The resulting findings are interpreted in accordance with the goal of the research and are also 
illustrated by representative authentic statements of the respondents, the so-called data snippets. 

3 RESULTS 
The research findings, which will be further interpreted, are based on the statements of beginning teachers 
who enter educational practice. The analysis of all interviews resulted in the following key codes: 
preparation for teaching, maintaining a good classroom climate, discipline, cooperation with parents, the 
teaching staff, activity, new curriculum, pupil assessment. The individual codes were re-structured, 
regrouped and compiled into superior categories: teaching design, communication (climate, discipline, 
cooperation, team), motivation (activity, demotivation), presentation (new curriculum, textbook), 
diagnostics (evaluation, marking, classification, feedback). 
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3.1 Designing instruction is a mastery that costs a lot of time 
All respondents mentioned at the beginning of the interview the fact that they did not expect such great 
difficulties in preparing their own lessons. Although considerable care was taken in the skills of designing 
a lesson in a previous study, in practice, beginning teachers were surprised by its complexity. Math and 
Physical Education teacher Martin stated: "I thought it would be difficult to prepare for Physical Education 
classes, I think physically, but the preparation for Math itself is much more difficult, especially how to 
engage students, motivate them ... and also how to explain the subject". Ema teaches the same subject. 
She also admits spending a great deal of time during the preparation for lessons: "! thought that if I left a 
private company and started working in education system I would have more time for my family. Everything 
is great in the lessons, but most of the time I spend preparing materials and activities for students…". Dana 
devotes almost all her free time to preparations, often on weekends: "… I just couldn't imagine how much 
time it would take me, we don't even have good textbooks yet, they are very difficult for students, so I have 
to search some materials alone or on the internet or share good things from preparation with an 
experienced colleague". 
The first year of the teaching profession is extremely time-consuming because of the preparations for the 
lessons. Many teachers start teaching without their own materials or worksheets, just according to the 
textbook. If they do not find inspiration on the website of the projects where some lesson plans are located, 
they must create a stock of materials themselves. These preparations then need to be modified for specific 
groups of pupils or for pupils with specific educational needs. Biologist Klára does not use the textbook in 
her preparation, because it does not suit her students either. She considers it unattractive and 
unnecessarily detailed. Therefore, she creates a study text herself, which she calls a script. She also 
complains about the lack of free time in connection with the preparation of teaching: "… of course, 
reworking the textbook and omitting the details of some curriculum costs me a lot of time, but I will use it 
in the coming years…". In addition to inadequate textbooks using during the planning of lessons, beginning 
teachers also complained about the technical equipment. Foreign language teachers were dissatisfied. 
English teachers Lenka and Tereza do not work at the same school. But they both state that they rely 
more on the technical equipment of their students: "… unfortunately there is no good wifi in all classrooms, 
I use the fact that students have their own smartphones, for example, to find information, translate words" 
so I can't even nothing much to prepare from the Internet ". Iva also confirms the difficulty of the 
preparation: "… I really spend a lot of time preparing the lessons, because I’m trying to come up the 
activities to keep the pupils' attention…". Many beginning teachers, including respondents to this research, 
are surprised by the time they spend preparing for class. Although direct pedagogical activity for primary 
school teachers is only 22 teaching hours per week (in the case of secondary school teachers 21 teaching 
hours), teachers of this research often spend whole evenings and weekends with indirect pedagogical 
activity. They have the vision of a decrease in the duties associated with the preparation for teaching in 
the preparation of a certain basis of materials, which will be only slightly modified in the coming years with 
regard to the current needs of students. 

3.2 The Art of Communicating - Promoting a good climate and maintaining 
one's own authority  

Communication plays a key role in maintaining a good school and classroom climate. In the school 
environment, it mainly includes communication with pupils, parents, colleagues, management or school 
inspection. Tereza and Jakub do not have problems communicating with colleagues. Jakub: "At school, I 
feel good among colleagues, only one older teacher criticized that I wanted to use some alternative 
methods in Civics, and especially to discuss a lot with students." Bea adds: "I get on well with most of my 
colleagues, of course I have less sympathy for someone, but the vast majority accepted me well." The 
concerns of beginning teachers about students are much more serious. They mainly concern the issue of 
maintaining discipline and natural authority. Teachers Jan and Eva have no problems with discipline. Iva 
says: "Maybe it's because I only teach the lower grades, the children are still so kind." Martin claims that 
he supports a good and relaxed atmosphere even in Mathematic. He is sure that his students are not 
afraid to answer or express their opinion: "Maybe it's also because I also teach them Physical Education 
and we are just one team there, partners." Science teacher Jan stated that a lot depends on the day of the 
week and the order of the lesson "the worst is the discipline in the last lesson on Friday and sometimes it 
is the same on Monday”. Ema admits that she made a lot of communication mistakes, from which she has 
already learnt: “… I had great problems with discipline at first, I went to consult with a colleague, I was 
unhappy about it, I could not force students to work even with various activities. Then the only thing that 
worked for them was rewriting the curriculum into an exercise book, it was silence in the classroom. " Bea 
also expressed dissatisfaction with the chosen tactics when she wanted to guide the class:  "There is 
always a bit of restlessness in Art classes, the children run, but I must say that I made a lot of mistakes in 
communication with the students and now it is a bit more difficult for me even in the subjects I teach there 
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”. Eva initially had trouble addressing the students. In their secondary school, teachers must not be on first 
name terms with the pupils, but she teaches the primary class of lower secondary school, where are 11-
year-old children. "Now it seems natural to me and it promotes respect between teacher and student.” 
Communication with parents is even more stressful for a beginning teacher. It must be honestly admitted 
that many pedagogical faculties do not prepare their graduates for these sensitive situations. If there are 
seminars or situation exercises on the topic of communication with parents, they tend to be in the status 
of optional subjects. Most of our respondents are not yet a class teacher, but they still meet the parents of 
the pupils in consultations. Iva: "One mother sent me a note from her daughter that she would like to see 
all her written tests because she was dissatisfied with my evaluation. I chose the same communication 
channel and sent the note back to the student stating that I had a consultation hour and I would not 
communicate through the sheet of paper. The mother was upset, she did not agree with her daughter's 
evaluation (mark "good"), she wanted a better mark and she was probably affected as well. Eventually, 
when she left the consultation hours, she told me that it was important that her daughter did not get a four. 
I did not understand that again …. ". Teacher Lukáš got into a dispute with the father of one pupil. He was 
playing with a mobile phone during history class, and Lukáš took it to his desk. He issued it to him after 
the lesson: "… her father came to school to complain that I have no right to confiscate someone else's 
property and that I should rather try to attract children with the curriculum." Martin as a class teacher had 
to deal with the absence of his student, who did not go to school, but over time she always brought an 
excuse card from his mother. The child came from a socially disadvantaged background and Martin had 
to deal with his parents' neglect. 

3.3 Active student - half the success 
To motivate students is often a difficult task even for teachers - experts. Interviews with respondents show 
that the main problem is the lack of interest of students in schools. It strongly influences the whole process 
of motivation to learning and exploring. Jakub, Eva, Michal and Lenka agree that there are not many such 
demotivated students in the class, but they can still disrupt teaching and take the enthusiasm of the rest 
of the class. However, the appointed teachers work at a secondary school, where the personal interest of 
students in getting to school is a prerequisite. Nevertheless, primary school teachers point to zero 
motivation for senior students. They say that it is demotivating for them as well. In general, this attitude of 
pupils also reflects their relationship to the school as such and to the school education system. Alena: 
"What annoys me is that some students are not interested in school at all, and even if I prepare interesting 
activities, it doesn't even move with them." Dana adds: "I've known my students for a short time, it's hard 
for me to find what interests them." . Jakub says: "I focus more on individuals, the motivation in the whole 
class doesn't work for me… it would help me if one of the older teachers advised me how to do it.” Bea 
checked that her students like to work with authentic materials. : "… I focus on articles, videos, just things 
that are not directly intended for teaching… I also received a lot of inspiration and materials from my 
introducing teacher.” It turns out that just non-didactically processed material can inspire students. English 
teacher Tereza states that she has a problem with motivation, especially for final year students: "The worst 
thing for me is to work with the last year students, who are connected into one English group of 20 students. 
Half of them speak English well and know that they will pass the final state exam (graduation exam), so 
they don't need to do what they should in the lesson unless the activity is evaluated. So, I only work with 
the other half, where I know that the students really need it and I'll let the rest do something separately. " 
Jana teaches Spanish at the secondary school: “… for me, the problem is with senior students who 
stopped learning with a former teacher some time ago and now they are not able to catch up with the 
knowledge. I have a diverse group, I feel at easy with the students there, they disturb me a lot. ” Lenka, 
who teaches English and Czech, compares the two subjects: “ the motivation is so bad for their mother 
tongue… they know that they need English for life, but they just don't think the same about Czech ". Ema 
reveals another aspect of students' demotivation: "it's hard for me to work with them, because some of 
them came to secondary school because they didn't get anywhere else and now they don't like most 
subjects, they're sleeping students and to find the motivation is hard for them.” 

3.4 Objective feedback 
Assessment provides feedback on the results of education to the student and possibly parents, but also 
their teachers. In Czech schools, the most common is five-point scale of grades 1-5, with "five" being the 
worst grade. However, there are also schools in which verbal assessment is used. In it, the teacher 
describes exactly what knowledge and skills the student acquires in learning. Teacher students are 
encouraged to provide reflective feedback or a peer review system, which is already a long-standing 
standard in other education systems. In the school where Eva teaches, she is traditionally assessed with 
grades. However, this system does not suit Eva, because she teaches mainly humanities subjects in which 
she needs to appreciate discussion, activity, critical thinking: "from the beginning it was a problem for me 
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to evaluate with a mark, I am not convinced that Civics should be marked, so at the same time I write a 
verbal comment to each other, students are already used to it. ”Michal, who teaches foreign languages, 
follows a similar procedure:“… in our country it is classified traditionally, it has never suited me, especially 
not in languages… That's why I came up with my own evaluation system, I will see how it works… ”. Tereza 
and Lenka are also not identified with traditional marking. Lenka: "… I like being impartial when it comes 
to evaluating students…". Tereza adds: “I have quite a problem with the evaluation of pupils. At the faculty, 
they taught us to motivate positively, and that bad grades just negatively motivate students. But the school 
management literally forbade us to give motivating good grades. They want the mark to really reflect the 
student's knowledge, because it must not happen that the student, who has 3 in English, does not pass 
the graduation exam. It’s said it is better to give them a five and they will have to repeat the year, forcing 
them to really learn. So, at the moment I'm struggling with that… ". Linda, in turn, focuses on supporting 
students through motivational assessment: "I remember from college that we should motivate with a mark. 
Therefore, I give a lot of opportunities for children to get a good grade from an activity in class. But then I 
have a problem with the fact that there are students who have many less important marks from those 
activities, but they write the written test incorrectly, so they don’t have enough knowledge from Biology… 
and most of all it's unfair to those who just deserved those good marks based on written testing”. Lukáš: 
"… I can't judge much of an oral presentation or a seminar paper, because a test is a test, it would help 
me to consult with someone, but I will probably clarify it later…”. 
In this sample of respondents, beginning teachers are not identified with traditional evaluation (marks), 
they do not like to use or even abolish it. Lenka: "I think I'm unnecessarily mild in grading… I would cancel 
grading at school.” It shows that teachers feel reserves as far as the objectivity of assessment is 
concerned, mutual comparison of pupils' performance and want to be fair in assessment. 

3.5 Curriculum – the gateway to knowledge 
A good teacher is able to transform the curriculum in relation to students. Martin spoke about the difficulties 
with the interpretation of the curriculum: "I have the most problems in Math in terms of the structure of 
writing - in order to pass it on to those children and to learn well from it." The English teacher Michal also 
sees a problem in the connection of the teaching content: "Someone else taught the subject in front of me, 
I don't know much what I can follow, the children themselves are confused…". Ema, on the other hand, 
suffers from the fear that she will not be able to respond to all the students' questions: “I don't want to say 
that it directly bothers me, but probably yes, I can't always answer everything to the students, I think mainly 
in physics, and I often brush something under the carpet…”. Ema, as the only one in the group of 
respondents, indicates problems with learning content. This may be due to the fact that Ema studied 
teaching a few years ago, but she came to education system from a private company. Therefore it is 
important for teacher students to emphasize pedagogical content knowledge and to develop strategies 
that enable didactic design of learning content. 

4 CONCLUSIONS 
The new profession always brings some teething problems. Beginner teachers are no exception. The 
research sought to answer the question of what are the main problems of beginning teachers, what worries 
bother them, what they have to solve when they start their career. The results show that teachers feel 
confident in curriculum and subject competencies. Of the didactic competencies, they did not mention a 
problem with the organization or management. However, they have to deal with time-consuming 
preparation for teaching, strengthening their motivational, presentation and diagnostic competencies. In 
the field of communication, they would welcome the practice of non-standard teaching situations, tools that 
strengthen the classroom climate, good advice for working with parents. The results suggest that 
maintaining discipline in teaching may also be related to the role of the class teacher. New teachers are 
usually not class teachers, unless there is a reason to do so. After the pupils' own class is assigned, the 
mutual ties between the teacher and the pupils are strengthened and such a teacher is viewed from a 
different perspective. Class teachers also deal in more detail with disciplinary offenses of students and 
thus gain valuable experience. Pupils' evaluation was characterized by all respondents as problematic. 
Beginning teachers rely on basic school documents, but a more detailed description for awarding a specific 
grade is at the teacher's discretion. Some teachers stated that the biggest problem for them was to assess 
a pupil with special educational needs and also to award marks in Art education. 
In addition to the main professional questions, the teachers also commented on the level of satisfaction in 
the new job in the interviews. With one exception, none of the teachers wants to leave education, a 
secondary vocational school teacher who feels dissatisfied with the current salary. In several cases, the 
respondents have left the sphere of private enterprise and, according to them, are extremely satisfied  in 
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education system. In one case, the teacher feels happy after changing primary school for secondary 
school. 
In summary, we can see that they see disability in psychosocial and psychodidactic skills. 
Beginning teachers would welcome the support of the so-called introducing teacher, whose status is not 
fully enshrined in legislation. In some schools, this expert teacher is available and helps newcomers to 
enter teaching practice, which is welcome. However, the existence of this professional position is at the 
discretion of the school management. 
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A REFLECTIVE APPROACH TO THE PROFESSIONAL TRAINING OF
STUDENTS OF TEACHER TRAINING FOR CZECH LOWER

SECONDARY SCHOOLS
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Abstract

Undergraduate teacher education in the Czech Republic is implemented in the form of a concurrent or
consecutive model. The concurrent model is implemented predominantly at pedagogical faculties within
five years of structured study (except for the teacher unstructured training program for primary schools).
The student obtains a bachelor's academic degree after the first three years and a master's degree after
a further two years of study. Future teachers study field-related compulsory and optional subjects and
didactics and psychological disciplines parallelly. It also includes continuous teaching practice at
schools. This model is implemented in most EU countries. Students trained through the consecutive
model are initially educated in a specific field (e.g., chemistry, foreign or mother tongue, mathematics,
etc.). After completing the study, they acquire the necessary qualifications for the teaching profession
through didactics and psychological disciplines and independent practice. The undergraduate training of
student teachers is currently undergoing several innovations. It turns out that a mere academic level of
education does not guarantee the quality of teacher training. It is criticised to separate the training of
future teachers from actual practice. It is required to increase the credit share of the pedagogical-
psychological component of training and specialised didactic training of teacher training students in
particular, including increased hours of direct practice in schools. Future teachers should acquire
communicative, presentation, motivational, diagnostic, and organisational competencies. They should be
able to use modern technologies, be creative, use critical thinking methods, facilitate pupils' learning,
reduce social inequalities among children. The importance of subject didactics is strengthened. In this
context, we asked ourselves the question, "How do teacher students reflect the ongoing undergraduate
preparation at the beginning of the study program?".

A qualitative methodological design was selected due to the nature of the research (Cohen, Manion &
Morrison, 2018). If we want to find out how student teachers view the concept of their professional
education, it is essential to ask: 
a) what are their current professional needs in this context, 
b) what are their educational ideas about their own concept of teaching, 
c) and what is their personal experience with school and teaching in the past. 

The research was conducted over two years on a sample of 160 students in teacher-training
programmes. The aim was to identify students' beliefs about the teaching profession and required
qualifications and describe how students reflect their undergraduate professional training in this context.
Semi-structured interviews with respondents within 5–6-member focus groups and analysis of reflective
diaries students kept throughout lesson observation at schools were used. 

The results show that students welcome the increase in the number of hours of all types of internships
(assistantships, observation, and continuous teaching). However, they feel shortcomings in
communicative competence (with pupils, parents, and the teaching staff at school), resulting from their
new role. They also feel the need to develop motivational and diagnostic competencies. They consider
the subject-specific competency their strong side, i.e., they possess knowledge of the field.

Keywords: Undergraduate teacher education, quality of teacher training, reflective approach.
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PERCEIVED PARENTING STYLE AND GENDER AS PREDICTORS 
OF ADOLESCENT RISK BEHAVIOR IN CONTEXT OF EDUCATION 

OF FUTURE TEACHERS 

Marcela Verešová 
Constantine the Philosopher University in Nitra, Faculty of Education (SLOVAKIA)  

Abstract  
The main objective of the paper is to identify gender differences in risk behavior in the context of the 
perceived parenting styles and to analyse if model consisting of parenting styles (democratic, liberal, 
autocratic or indifferent) and adolescent´s gender is a predictor of risk behavior of early and middle 
adolescents. We used the Risk Behavior Questionnaire - consisting of six subscales: family and daily 
rituals, school and friendship, addictive behavior, delinquent behavior, bullying and inappropriate eating 
habits and physical activities. In order to identify parenting styles, we used the Parenting Styles 
Questionnaire (PSQ). The research sample consisted of 579 adolescents (275 boys and 304 girls) in 
age 10-16 from all regions of the Slovak Republic. Based on statistical analyses, it was revealed that a 
model consisting of parenting styles (democratic, liberal, autocratic and indifferent) and gender, is a 
statistically significant predictor of risk behavior (V = 0.436, F = 63.878, p <0.001). We place the research 
results in the context of undergraduate training of teachers and school psychologists with an emphasis 
on development of knowledge and skills (professional development) in the academic subject Health 
psychology.  

Keywords: risk behavior; family; parenting styles; gender; early adolescents; middle adolescents, 
teacher training, psychology of health, school environment. 

1 INTRODUCTION  
It has been widely accepted that family is a basic social environment and creating the key conditions for 
successful development, personality formation and child/adolescent behavior. It is the family that 
provides a source of role models children can identify with. Family is a basic model for social interactions 
and communication in small social groups. It helps integrate children into certain ways of life and it 
represents basic social requirements and standards for children. By using rewards and punishments 
families can support the acceptance of these requirements and standards, their interiorization and 
exteriorization in children’s behavior [1] (p. 272). Many experts (e.g. [2-3]; and others) agree that there 
are several key family conditions: parenting styles, parental involvement and parents' attitudes and 
beliefs about rising children. Parenting style is perceived by Labáth et al. [4] as the relationship between 
adults and their children, as the approach of parents to their children, and as parents’ typical and 
consistent ways of behavior to-wards children. Child-rearing intentions in the context of parenting style 
are carried out by a relatively constant approach to children in different situations. Parenting style does 
not affect just present behavior and coping of a child, but it is a crucial determinant of many social and 
personality characteristics later in adulthood. There are several categories of parenting styles mentioned 
in the literature (key 3 of them are summarized in Table 1). Based on studies of Hoskins [5], Kincaid et 
al. [6], Čáp & Boschek [2], Maccoby & Martin [7] and Baumrind [8] we would like to emphasize that the 
extent of parental control/monitoring and parental demandingness, together with mutual responsiveness 
are the most important components of parenting styles. 

In our research, we focused more deeply on specific categorization of parenting styles introduced by 
Čáp and Boschek [2] and subsequently we analysed the gender differences in risk behavior in relation 
to each of the four parenting styles, proposed by the above mentioned authors (autocratic, socio-
integrative, liberal, indifferent). Social-integrative parenting style has a protective function against the 
risk behavior and it promotes health related behavior [9]. In democratic parenting style, the partnership 
is established between children and parents and children are supported on their own initiative. Parents 
try to lead by example rather than being “tough parents” who imposes many demands, prohibitions and 
punishments [10].  If an autocratic or authoritarian style prevails in the family, parents are dominant in 
that family. They use mainly commands, punishments rather than rewards, and do not take child’s 
wishes and needs into account. When a liberal style is applied in families, parents are less consistent in 
their child-rearing. They do not have almost any requirements, they let them live freely, without any basic 
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rules. According to Nelson, Patience and MacDonald [3] parental direction has a powerful effect on the 
reduction of risk behavior in adolescents. A limited ability for abstract reasoning during early 
adolescence requires clear anticipatory guidance by parents and an active effort to maintain 
communication in the child-parent relationship. Social-integration style in the family is based on a strong 
emotional relationship between children and parents (emotional parental warmth and support), and an 
appropriate permissible parental guidance and management [2].  

Table 1.  Overview of 3 key approaches to describe the parenting style 

Author  Year Principle Parenting style 

Čáp & 
Boschek 1994 

Combination of emotional relationship of parents to the child 
(positive, medium/negative-positive, negative) and parental 
management and demandingness (strong, medium, weak, 
contradictory) 

Autocratic  
Social-integrative 
Liberal 
Indifferent 

Maccoby 
& Martin 1983 

Factor combinations:  responsiveness (parental warmth and 
support) and  demandingness (control, monitoring or strictness) - 
based on categorization of Baumrind 

Authoritarian 
Authoritative  
Neglectful / Indifferent  
Indulgent / Permissive 

Baumrind 1967 Four basic elements that could shape parenting: responsiveness 
vs. unresponsiveness and demanding vs. undemanding 

Authoritative  
Authoritarian  
Permissive 

The choice of age category for the research relates mainly to the fact that risk behavior is typically 
associated with the period of adolescence. Many professionals (e.g. [11-14] actually suggest that 
adolescents are at a greater risk, mainly in terms of the occurrence and manifestation of risk behavior, 
compared with children or adults. Also Romanová and Sollár [15] emphasize that adolescents are 
engaged in such behaviors that have the potential to jeopardize health and healthy development. In our 
research study, the term early and middle adolescence refers to individuals in the 10 to 16-year age 
group [9], [16-17].  

From the perspective of behavioral approach, risk behavior is associated with the decision-making 
process towards identifying and assessing the potential outcomes and consequences of adolescent 
behavior. According to Orosová [18] risk behavior can be generally characterized by an unclear outcome 
and by relative balance between the possibilities of negative consequences (losses) and positive 
consequences (profits). Boyer [19] states that adolescents are less cognitively competent than adults, 
what might lead to relatively lower ability to make effective choices between possible alternatives; and 
lower ability to take into account a good estimate of the consequences of each option. Adolescents take 
risks not because they make wrong decisions, but because they assess the consequences of their 
behavior differently than adults [20]. Adolescents are aware of the negative consequences of risk 
behavior, but take they take risks because they are more outcome/goal oriented in comparison with 
adults [20]. Adolescent risk behavior is functional, instrumental, and consciously targeted to goal [14].  

As there are several professionally recognized approaches which categorize parenting styles, there are 
also several approaches which categorize risk behavior. In the context of summarizing the perspectives 
of many authors  on precise classification of adolescent risk behavior, we can conclude that the basic 
forms of risk behavior include: Substance Abuse/Addictive Behavior;  Risky Sexual Behavior;  
Aggressive Behavior / Violence and Unintentional Injury;  Dissociative Behavior / Delinquency / Crime / 
Bullying; School Failure / Failure and School Leaving / Negative School Attitude; Inappropriate eating 
habits and lack of physical activity / Physical inactivity [4], [12-13], [19], [21]. 

In accordance with the research problem, there are several studies that point to existence of gender 
differences in risk behavior (e.g. [22-25]). Croisant et al. [23] based on their research findings conclude 
that more boys than girls tend to engage in multiple risk behaviors and that girls are more likely to 
engage in problematic drinking. Adolescent boys show more frequent risky driving behaviors including 
accidents and injuries. It was also revealed that adolescent girls have a significantly lower risk profile 
than adolescent boys; that drug use is closely linked to risky sexual behavior in boys; and that adolescent 
sexual risk behavior is significantly related to an increased risk of HIV infection. At the same time, on a 
sample of 890 adolescents aged between 15 and 17 they found that cocaine and illegal intravenous 
drugs were more common in boys than girls; whereas, alcohol use was more frequent in girls than in 
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boys; that driving after drinking alcohol, smoking and using marijuana and hashish were more frequent 
in boys than in girls; that a significantly higher percentage of adolescent boys practiced risky sexual 
behavior (oral sex, sex with multiple partners) compared with girls of the same age. Verešová and 
Hušvétyová [26] found that in all types of school risk behaviors, as described by Mezera [27] (antisocial 
behavior, antisocial behavior, egocentric, impulsive, maladaptive, negativist behavior and inclination 
towards problem groups), there are significant gender differences among adolescents (aged from 10 
to14). They found that average scores for all variables are significantly higher in boys, and risk behavior 
increases with age for both genders. Girls show considerable compliance with social norms, less 
resistance to social group pressure, preference of group interest over self-interest, lower irritability, 
relative stability in behavior, considerable acceptance of current activities of the group, remarkable low 
proximity to the group with risky members. 

Kausar and Shafique [28] centred their research activity on identification of intergender differences and 
also on perceived parenting styles in adolescents aged 14 years (SD = 0.90). They found that boys 
perceived their mothers as more authoritarian than girls, while girls perceived their fathers more 
authoritarian or more liberal than boys of the same age. Kauser and Pinquart [22] focus their attention 
on summarizing findings regarding the differences between the four parenting styles (in terms of the 
categorization proposed by Maccoby, & Martin [7]) from the aspect of occurrence of risk behavior: 

• An authoritative parenting style coupled with high demands placed on the child / adolescent and 
an emotionally positive relationship minimizes the likelihood of delinquency and crime; it provides 
a balance between constraints and autonomy; encourages the confidence of children / 
adolescents; and it provides a solid base for psychosocial maturity of children and adolescents; 

• The authoritarian parenting style associated with placing high demands on the child / adolescent 
and low emotional input into the parent-child relationship correlates with risky behavior (violent 
behavior) in adolescents; in the case of using physical aggression or other methods of power 
enforcement to control the behavior of their offspring, there is a significant increase of likelihood 
to use the same tactics by their children / adolescents when interacting with their peers; 

• Indulgent parenting style coupled with low level of requirements to child / adolescent and a 
positive emotional relationship coupled with high sensitivity is associated with increased levels of 
juvenile delinquency; adolescents of tolerant parents are more affected by risk peers; indulgent 
parental style is a risk factor for adolescence violence; 

• Neglecting family upbringing is a risk factor for delinquency and shows a negative parent - 
child/adolescent relationship.  

In the context of theoretical background of our research problem, we assume that the model consisting 
of four parenting styles and gender has significant predicting effect on risk behavior in early and middle 
adolescents. 

2 METHODOLOGY 

2.1 Participants 
The research sample consisted of 579 early and middle adolescents with an average age of 12.75 years 
(age range 10-16). There were 275 boys and 304 girls in our research sample. The research was carried 
out in all regions of Slovakia. Sampling can be described as stratified. It contained schools of all regions 
in Slovakia, schools in large and small municipalities/towns. The research file is unsorted, i.e. we did 
not exclude adolescents with an individual educational plan, respectively with special educational needs. 
We obtained informed consents from parents of all participants included in the study. 

2.2 Research Methods 
Two questionnaires were used in the research to determine the rate of individual variables: The 
Parenting Styles Questionnaire (PSQ) and the Risk Behavior Questionnaire (RBQ). The authors of the 
PSQ are Čáp and Boschek [2]. In the questionnaire children and adolescents identify and evaluate the 
behavior of both parents, mother and father separately, in the most common situations. The 
questionnaire has been modified for several times due to the results and scientific experience; and its 
current version allows a synthetic view of child rearing. The form that we used consists of 80 items, ten 
for each of the four components of parenting style. The questionnaire contains positive component, 
negative component, component of requirements and component of freedom, which corresponds with 
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parental attitudes: positive, hostile, directive and autonomous. The items are administered separately 
for both parents, and responses can be recorded on a three-point scale: yes, partially, no. By combining 
the individual components of parenting styles, it is possible to describe the emotional relationship 
between parents and their children and the parental management in the family and subsequently the 
overall way of parenting style [2]. When using the questionnaire, based on the degree of individual 
components, it is possible to identify nine parenting approaches, which can be cumulated into four basic, 
generally recognized parenting styles: autocratic, social-integrational (democratic), liberal and indifferent 
(no threatened). Cronbach's alpha of individual subscales ranges from 0.59 to 0.82. The studies that 
were carried out and used this questionnaire have repeatedly reported statistically significant 
relationships between the data from this questionnaire and other personality questionnaires, which can 
be perceived as an indicator of empirical validity [2]. 

The Risk Behavior Questionnaire (RBQ) was developed by Čerešník in 2005. A modified 38-item version 
was used in this research (published in Verešová, & Tomšik [9]). Participants can choose from three to 
eight response options - always in relation to the content of the item. The questionnaire is internally 
structured into 6 subscales: 

1 Family and Daily Rituals (FDR) include items related to daily activities of the family and 
assessment of the relationship with parents. The possible point range in this subscale is 0-15 
points. 

2 School and Friendship (SF) include items aimed at assessing the relationship with school and 
classmates / peers. The possible point range in this subscale is 0 to 9 points. 

3 Addictive Behavior (AB) includes items related to the use of frequently used psychoactive 
substances. The possible point range in this subscale is 0 to 38 points. 

4 Delinquent Behavior (DB) includes items on problematic behavior that relates to acts of 
destruction and low respect of authorities. The possible point range in this subscale is 0 to 32 
points. 

5 Bullying includes (BU) items that help identify whether children perceive themselves as bully-
victims. The possible point range in this subscale is 0 to 16 points. 

6 Unsuitable eating habits and physical activities (UEPA) includes items associated with passive 
leisure and inappropriate dietary patterns. The possible point range in this subscale is 0 to 27 
points. 

The role of the participants was to choose from three to eight response options - al-ways in relation to 
the content of the item. Cronbach's alpha of individual subscales ranges from 0.58 to 0.89; Cronbach's 
alpha of whole questionnaire was 0.85. 

2.3 Statistics procedure 
The statistical programs IBM SPSS 20 (Statistical Package for the Social Sciences) and STATA 13 were 
used for statistical data processing. Descriptive statistics methods (number - N, mean - M, standard 
deviation - SD and standard error of mean - SEM) were used to describe the research data. The 
normality of data distribution was determined by Kolmogorov-Smirnoff normality test, which confirmed 
the asymmetry of data (in all variables p <0.001). The GLM test (General Linear Model, Multivariate) 
was chosen to determine the impact of parenting style and gender. Prior to GLM analysis, the equality 
of deviation (Levene's test, at all variables p> 0.05) and the covariance matrices (Box's M test, p> 0.001) 
were determined. 

3 RESULTS 
When assessing parenting styles, compared to the standardized values reported by Čáp & Boschek [2] 
in their handbook, the distribution of individuals according to parenting styles was similar, but there are 
some differences in the distribution of individuals with respect to perceived parenting styles. The authors 
report that 18.5% of individuals experienced autocratic parenting style, 14.0% liberal style, 24.0% social-
integrative style and 44.0% indifferent style. Compared to the standardized values reported by the 
authors [2], there were a significantly higher number of individuals raised in families that used indifferent 
parenting style (57%) and liberal parenting style (20%) in our sample. Also the number of adolescents 
raised by autocratic (12%) and socio-integrative parents (11%) is lower, compared to standardized 
values.  
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Table 2 Descriptive statistics of research variables: gender comparison of risky behaviour 
 with respect to perceived parenting style 

Risk behaviour Parenting style Gender N M SD SEM 
Family and Daily Rituals  
(FDR) 

Social-Integrative Boys 35 2,49 1,976 0,334 
Girls 29 3,45 2,114 0,393 

Liberal Boys 54 3,93 2,532 0,345 
Girls 62 4,39 2,518 0,320 

Autocratic Boys 26 4,88 3,861 0,757 
Girls 38 5,47 2,617 0,425 

Indifferent Boys 157 5,08 2,869 0,229 
Girls 169 5,28 2,956 0,227 

School and Friendship (SF) Social-Integrative Boys 35 3,00 1,435 0,243 
Girls 31 3,16 1,293 0,232 

Liberal Boys 54 3,48 1,270 0,173 
Girls 59 3,46 1,524 0,198 

Autocratic Boys 26 3,85 1,347 0,264 
Girls 39 3,64 1,405 0,225 

Indifferent Boys 157 3,84 1,730 0,138 
Girls 174 3,86 1,453 0,110 

Addictive Behavior 
(AB) 

Social-Integrative Boys 33 5,30 2,568 0,447 
Girls 26 4,35 2,712 0,532 

Liberal Boys 53 6,34 4,128 0,567 
Girls 59 6,85 4,042 0,526 

Autocratic Boys 26 7,81 4,783 0,938 
Girls 38 5,92 3,459 0,561 

Indifferent Boys 155 7,95 5,101 0,410 
Girls 162 6,36 3,983 0,313 

Delinquent Behaviour (DB) Social-Integrative Boys 35 2,17 2,162 0,365 
Girls 31 1,65 2,416 0,434 

Liberal Boys 55 2,51 2,501 0,337 
Girls 63 2,41 3,051 0,384 

Autocratic Boys 26 5,85 5,327 1,045 
Girls 38 3,50 3,769 0,611 

Indifferent Boys 159 5,07 4,930 0,391 
Girls 172 3,47 3,584 0,273 

Bullying - victim position  
(BU) 

Social-Integrative Boys 34 1,62 2,606 0,447 
Girls 30 2,20 3,367 0,615 

Liberal Boys 54 2,22 2,759 0,375 
Girls 61 3,67 4,134 0,529 

Autocratic Boys 27 8,15 6,735 1,296 
Girls 35 4,66 4,994 0,844 

Indifferent Boys 157 4,06 4,894 0,391 
Girls 170 5,40 5,228 0,401 

Unsuitable eating habits and 
physical activities  
(UEPA) 

Social-Integrative Boys 35 7,86 3,615 0,611 
Girls 29 6,24 2,559 0,475 

Liberal Boys 51 10,04 3,376 0,473 
Girls 62 9,06 3,950 0,502 

Autocratic Boys 27 9,44 3,735 0,719 
Girls 38 8,45 3,227 0,524 

Indifferent Boys 154 10,05 3,580 0,288 
Girls 170 8,93 3,696 0,284 
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Osborne [29] refers different representation of parenting style in his study in research sample of late 
adolescence: authoritative parenting was reported as most often used with permissive parenting was 
reported as the least often used. It points to the cultural and social context of the use of parenting style 
(also Rodriguez [30]). In order to more fully test for gender differences, gender was correlated with each 
category of risk behavior rather than just the total risk behavior score. Table 2 presents the findings 
regarding the level of individual forms of risk behavior with respect to respondents' parenting styles and 
gender. A higher mean value (M) indicates a higher level of risk behavior and its forms. The mean values 
differ in all research variables except for School and friendship. In this variable the mean values are 
similar with respect to parenting styles and especially with respect to gender. 

In the variable Family and Daily Rituals, respondents who experienced autocratic and indifferent 
parenting styles showed a higher level of risk behavior compared with respondents who were raised in 
families using democratic and liberal parenting styles. In all parenting styles the girls showed a higher 
level of risk behavior. In Dependency behaviour and Delinquent behavior boys achieved higher scores 
in comparison with girls of the same age. In the variable Unsuitable eating habits and physical activities, 
respondents raised in autocratic, indifferent and liberal parenting styles showed a higher level of risk 
behavior compared with respondents who were raised in families using democratic parenting style. Even 
in this variable boys scored higher. An indifferent score, based on gender, was found only in the Bullying 
variable. Early adolescents who were raised by autocratic and indifferent parenting styles showed a 
higher level of bullying (in position of victim) compared with respondents who experienced democratic 
and liberal parenting styles. However, in autocratic parenting styles, boys are more often the aggressors, 
while in democratic, liberal and indifferent parenting styles, the aggressors are typically girls.  

Table 3 GLM analysis - the impact of parenting styles and gender to risk behavior 

Effect V F df Error df p Eta η2 
Model 

Pillai's 
Trace 

0,436 63,878 6 495,000 <0,001 0,436 
Parenting style 0,094 8,545 6 495,000 <0,001 0,094 
Gender 0,096 8,752 6 495,000 <0,001 0,096 

Table 4 GLM analyses - the impact of parenting styles and gender to separate forms risk behavior 

Variables Effect - type III df MS F p Eta η2 

Model 

FDR 302,898 2 151,449 19,495 <0,001 0,072 
SF 29,727 2 14,864 6,470 0,002 0,025 
AB 331,614 2 165,807 9,444 <0,001 0,036 
DB 581,695 2 290,848 19,046 <0,001 0,071 
BU 545,132 2 272,566 12,000 <0,001 0,046 
UEPA 286,699 2 143,349 11,206 <0,001 0,043 

Parenting styles 

FDR 264,925 3 264,925 34,102 <0,001 0,064 
SF 29,434 3 29,434 12,812 <0,001 0,025 
AB 174,676 3 174,676 9,949 0,002 0,020 
DB 394,501 3 394,501 25,834 <0,001 0,049 
BU 422,277 3 422,277 18,592 <0,001 0,036 
UEPA 100,421 3 100,421 7,850 0,005 0,015 

Gender 

FDR 34,326 1 34,326 4,419 0,036 0,009 
SF 0,413 1 0,413 0,180 0,672 0,000 
AB 163,093 1 163,093 9,290 0,002 0,018 
DB 197,359 1 197,359 12,924 <0,001 0,025 
BU 114,499 1 114,499 5,041 0,025 0,010 
UEPA 191,328 1 191,328 14,957 <0,001 0,029 

The GLM analysis was used to determine the impact of parenting styles and gender on the variables 
from the Risk Behavior Questionnaire. We found out that a model consisting of four parenting styles 
(democratic, liberal, autocratic and indifferent) and gender is a statistically significant predictor of risk 
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behavior. (V= 0.436; F= 63.878; p<0.001). This model explained up to 43.6% variability in the research 
set. Like the overall model, parenting styles (V= 0.094; F= 8.545; p <0.001) and gender (V=0.096; F= 
8.752; p <0.001) significantly determine the level of risk behavior, but the degree of variability in our re-
search sample is significantly lower (9.4% for parenting styles and 9.6% for gender), compared to the 
overall model. The results of the GLM analysis are presented in Table 3. 

Although a significant influence of parenting style and gender on all forms of risk behavior (overall model) 
was identified, when determining the effect of parenting styles and gender on separate forms of risk 
behavior, no significant coefficients were revealed for each variable. It was identified that gender was 
not a significant determinant of the School and Friendship variable (F= 0.180, p= 0.672; η2= 0.672). A 
weaker gender effect was also found in the variables Family and Daily Rituals (F= 4.419, p= 0.036; η2 
= 0.009) and Bullying (F= 5.041, p= 0.025; η2= 0.010), observing the percent variability in the research 
sample (Table 4). 

3.1 Discussion 
We identified the differences in risk behavior of boys and girls aged 10–16 with respect to parenting 
styles: social-integrational/democratic, liberal, autocratic and indifferent. In overall risk behavior, we 
revealed a higher risk in boys compared with girls raised in all parenting styles: social-integrational, 
liberal, autocratic and indifferent.  

From the perspective of parents' individual attitudes towards early adolescents, we found that 
adolescent boys experiencing an autocratic parenting style exhibit a higher level of risk behavior in all 
monitored types of risk behavior (negative attitude towards school and classmates, addictive 
behavior/substance use, delinquency, bullying - victim position, inappropriate eating habits and physical 
activity) compared with girls experiencing the same parenting style. Newman et al. [21] note that 
authoritarian and neglectful parenting is associated with the greatest risk of substance use, too 
(however, they did not investigate gender differences). Liu [31] also found that risk behavior of left-
behind children increases in families where parents prefer authoritarian parenting style or 
permissive/neglecting parenting style (she did not investigate gender differences). We also identified 
that boys who experience indifferent and democratic parenting styles in families, exhibit a higher risk of 
substance use, delinquent behavior, inappropriate eating habits and physical activity compared with 
girls experiencing the same parenting style.  

Girls that experience democratic parenting style in their families scored higher in negative attitudes 
towards school and schoolmates than boys. In the case of liberal parenting style in families, we have 
observed a higher prevalence of substance use as a specific type of risk behavior in girls. Our research 
results add facts to the findings of Croisant et al. [23] that girls in the families where parents prefer liberal 
parenting style (it is no valid for democratic, autocratic and indifferent parenting style) are more likely to 
engage in problematic drinking compared with boys of the same age. The girls that are raised 
democratically, liberally or indifferently exhibit a higher risk of being victims of bullying than boys from 
families that use the same parenting style.  

Our findings are similar to the results from other studies and we can confirm higher prevalence of risk 
behavior in adolescent boys than in adolescent girls (summarized in the study of Kauser & Pinquart 
[22]). When assessing the quality of the relationship with parents and the day-to-day activities, we have 
identified more negative assessment in boys than in girls, regardless of parenting style. As Emler (in 
[32]) suggests, the quality of relationships with parents is significantly associated with adherence to 
standards set by parents. Jiménez and Estévez [32] point to the research findings that positively 
assessed quality of child-parent relationship plays a positive role in developing child / adolescent 
empathy, and this specific social skill in turn prevents risky aggressive behavior in the school 
environment in both genders. Moreover, recent research suggests that children and adolescents who 
have experienced ill-treatment in their families are at a greater risk of developing delinquent behavior 
and crime in the context of other cumulative risks such as drug use, mental health problems, abuse, 
neglect, and bullying; while parental control and monitoring, together with positive relationship between 
parents and their children are protective factors against children and adolescents’ delinquency/crime 
(Van Wert et al. [33]).  

In our research, we verified the existence of predictive effect of parenting style and gender on risk 
behavior. Our findings are similar to study of Kincaid et al. [6] that adolescent gender is a critical factor 
to consider when examining the link between parenting style and adolescent risk behavior (in their study 
as sexual risk behavior). 
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4 CONCLUSIONS 
We have identified that a model consisting of four parenting styles (social-integrative/democratic, liberal,  
autocratic and indifferent) and gender is a predictor of overall risk behavior (summary score of each 
types of risk behavior: negative attitude towards school and classmates, addictive behavior / substance 
use, delinquency, bullying - victim position, inappropriate eating habits and physical activity). However, 
a more in-depth analysis of the overall model of risk behavior and gender prediction power and parenting 
styles in the direction of effect detection revealed that gender at the effect level is not a significant 
predictor of negative attitudes of early and middle adolescents towards school and towards classmates/ 
peers. 

We are aware of the fact that the submitted research study has also its limits. One of them is the unequal 
representation of adolescents from the perspective of the observed parenting styles. Another limitation 
and challenge for further research is the fact that we did not follow the entire adolescence period, but 
we focused attention on early and middle adolescents aged between 10 and 16. 

We believe that our research and the theoretical foundations mentioned above will help shed a light into 
the issue of gender differences in risk behavior with regard to parenting styles. Our research supported 
research results of others experts from different fields of educational, health, social and behavioral 
sciences (e.g. [2], [4-5], [13], [26], [28-29], [32-34] and others) that the family environment has a 
significant impact on the development of children and adolescents including the development of risk 
behavior.  

Based on our research findings we recommend the significant implementation of the subject Health 
psychology/Psychology of Health to the curriculum in the university training of future teachers, school 
psychologists and other pedagogical and professional staff of schools. Health psychology focuses on 
how biological, social and psychological factors affect health and disease. We live in a time of many 
risks that are focused on our health and trigger many types of mental, social or biological diseases or 
destructions. Every teacher should be educated in this subject from the perspective how to promote 
health of pupils and understand to social, psychological and biological risks of this human age. On other 
hand as Rahm and Heise [36] point teachers’ health is a persistent challenge for educational systems 
all over the world. Subject Health psychology is basis for reflection of their lifestyle, of their habits and 
their perceptions what is protective and what is risk for their health, and if they are good pattern for 
health behaviour of the pupils they teach. The subject Health psychology prepares university students 
in the field of protective and risk factors of health, develop their skills how to create effective preventive 
strategy and effective interventions in risky behavior, and prepare them for effective cooperation with 
families of adolescents in field of risk behavior and health promotion.  
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DEVELOPING OF DOMESTIC WASTE AND RECYCLING THEMED 
EDUCATIONAL GAMES* 

H. Altunbey, D. Çelikler 
Ondokuz Mayıs University (TURKEY) 

Abstract 
The aim of the study is to develop educational games on domestic waste and recycling for 7th grade 
students pursuant to this regard. Primarily, studies on the education of domestic waste and recycling at 
school were examined in the literature, and scientific data on this issue were collected. Then, the 
information to be included in the games and the limits of this information are determined.  Provided that 
they can be used in the classroom and are portable, games have been planned and developed.  The 
games designed were evaluated in a pilot scheme with 8th grade students and their opinions about the 
games were obtained.  In line with the opinions received at the end of the pilot scheme, some 
arrangements were made and four educational games that can be played in groups titled ‘Who Won the 
Cup? (Kupa Kimin?)’, ‘I Got It! (Bende Kimde?)’, ‘Reflection (Yansıma)’ and ‘Ring! (Zili Çal)’ were 
developed. In the games, the concepts of waste, domestic solid and liquid waste, recycling, waste 
control and reuse are included. It is put forth that the educational games within the scope of the study 
will help students to distinguish domestic waste, learn about waste control, learn their roles in waste 
control, understand the importance of recycling and reuse, and develop positive behaviors on these 
issues. Educational games are educational instruments that enable children to develop multifaceted, to 
learn while having fun, to acquire values such as sensitivity, responsibility, and to raise awareness. 
Therefore, educational games can serve as an instrument for the development of the perspective that 
natural resources are limited, that future generations will not be able to benefit from these resources 
unless they are used consciously, and the importance of recycling of waste for effective use of 
resources. In addition, the games can be played both in the lesson and independently. In addition, 
games can be used in different subjects and converted to a computer game. 

Keywords: Science education, domestic waste, recycling, educational games, secondary school 
students. 
*This study is produced from the PhD thesis that the first author has been working on at the Graduate 
Education Institute of Ondokuz Mayıs University under the supervision of the second author. 

1 INTRODUCTION  
Our world has been changing due to global trade, consumption, increase in the human population, and 
urbanization for the last 50 years. With the new world order, the rate of extinction is increasing as nature 
loses its trademarks and natural resources are depleted [1]. The limited nature of natural resources 
poses the risk of insufficiency in terms of fulfilling the needs in the future [2] and uncontrolled resource 
consumption creates waste.  The amount of waste generated as a result of consumption also causes 
problems for environment, health and economy affecting the society, families and individuals [3],[4]. 
Therefore, waste control aiming at production and consumption without waste or with as little waste as 
possible, gains importantance for a livable world [3].  

Reduction, Reuse, Rycyling and Recovery studies, also known as 4R, are involved in waste control [5]. 
It is seen that various policies, projects, technologies, programs, and strategies related to recycling, one 
of the waste control studies, are being developed and made ready for implementation in different parts 
of the world [3]. Preventing environmental pollution through reducing the amount of waste, the efficient 
use and protection of natural resources is ensured with recycling [6],[7]. A neat waste control requires 
sensitivity, voluntary approach, awareness, and sense of responsibility. It is important to pay regard to 
the future generations in the use of limited natural resources, to be aware of individual responsibilities 
and to bear the duties regarding this issue [8],[9]. 

Acquiring and learning values such as sensitivity and responsibility and the roles regarding these values 
are obtained with games and education [10]. In education with games, education and game come 
together and create a notion of educational game used for educational tools that have useful content 
[11]. Therefore, educational games can serve as an instrument for the development of the perspective 
that natural resources are limited, that future generations will not be able to benefit from these resources 
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unless they are used consciously, and the importance of recycling of waste for effective use of 
resources. 

It is suggested that educational games can be effective in providing students with information about the 
harm of waste to the environment in addition to the limited natural resources [12] and understanding the 
importance of recycling and creating awareness on this issue in the educational environments.  
Accordingly, the aim of the study is to develop educational games for 7th grade students on domestic 
waste and recycling. 

2 METHODOLOGY 
In the study, 'Domestic Waste and Recycling' themed, four educational card games that can be played 
in groups have been developed for the 7th grade students.   

The games developed were created concerning the learning outcomes of the "Domestic Waste and 
Recycling" subject in the Ministry of National Education's Secondary School 7th Grade Science Course 
Curriculum [13]. The learning outcomes relating to the subject are enshrined in Table 1.  

Table 1. Learning outcomes relating to the subject of domestic waste and recycling 

Class Unit/Subject Learning Outcomes 

7 Pure Substance and 
Mixture / Domestic 
Waste and Recycling 

F.7.4.5.1. Students distinguish recyclable and non-recyclable substances 
in domestic waste. 
F.7.4.5.2. Students develop projects concerning the recycling of domestic 
liquid and solid waste. 
F.7.4.5.3. Students examine recycling in terms of the effective use of 
resources. 
Students emphasize the importance of recycling facilities for the economy. 
F.7.4.5.4. Students pay attention to the waste control in their environment. 
a. The studies of relevant public institutions and non-governmental 
organizations relating to waste control are addressed. 
b. Students are reminded that they must not come into contact with 
medical waste. 
F.7.4.5.5. Students develop a project in which they donate their reusable 
items to those in need. 

ª Design Stages of the Educational Games 

Before the games were prepared, studies conducted on education of domestic waste and recycling in 
schools were examined in the literature and scientific data on this topic were collected. Based on the 
content of domestic waste and recycling within the scope of physical sciences lesson for the secondary 
school students, the information to be included in the games and the limits of this information were 
determined. Provided that they can be used in the classroom and are portable, schemes for the games 
have been planned and developed.  

ª Pilot Scheme of the Educational Games 

The games designed were evaluated in a pilot scheme with 22 students in the eighth grade of secondary 
school in northern Turkey in order to obtain information about the numbers of the game cards, the clarity 
and comprehensibility of the instructions, the number of players to be included in the games and the 
duration of the games.  

After playing the games, students expressed their opinions as follows; 

• In "Who Won the Cup?" game, it would be better to increase the number of cards with different 
waste types.  

• In "I Got It!" game, it should be clarified that by which player the game will be started and which 
card the game ends with. 

• In "Ring!" game, the number of questions should be increased. 
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According to the opinions received; 

• In "Who Won the Cup?" game, the number of cards with different waste types has been increased.  
• In "I Got It!" game, the starting card and the last card were articulated as ''I HAVE THE FIRST 

CARD'', and ''THE LAST CARD'' respectively to understand with which card the game started and 
ended. 

• In "Ring!" game, the number of questions to be answered has also been increased. 

The images on the game cards and platforms have been prepared on computer with Auto Draw program. 
The prepared images and written texts are placed in the text boxes to simulate game cards in the Word 
file. The cards prepared were printed out in color. Since printed papers can wear out quickly due to 
external effects, the papers have been covered with A4 Lamination Film. Thus, the game cards have 
become finalized. 

3 RESULTS 

3.1 Name of the Game: Who Won the Cup? (Kupa Kimin?) 
In the game developed, notions such as ‘Waste’, ‘Domestic Liquid and Solid Waste’ and ‘Recycling’ are 
discussed. 

3.1.1 Game Set Components 
- 1 pc of game board  
- 1 pc of hourglass 
- 1 pc of cup 
- 4 pcs of pawn 
- 4 decks x 18 pcs of visual card  
- 6 pcs of question card  
- 6 pcs of answer card  

3.1.2 Game Instructions 
1 person is chosen as the leader, and 4 people are chosen to be players.  

Players sit across from each other at the table.  

The game board is placed (Fig. 1) in the middle of the table. 

 
Figure 1. Who won the cup? game board. 

Each pawn takes its place on the board.  

Each player receives one deck of visual cards with images of various waste types on them.  

The game leader receives the hourglass and the cards containing information about the subject of waste 
and recycling, the questions to be asked after the information, and answers for these questions. Here a 
game leader can be a student or a teacher. 

After reading 1 question, the game leader starts the timer for players to find the answers.  
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Players use the visual cards to find the answer to the question. When the time is up, the game leader 
reads the answers.  

For each answer read, the players place the correct answer card in their hands on the table. If the 
players answer the questions correctly and thoroughly, pawns are moved to the first circle, starting from 
the outside. If any of the answers are incorrect or missing, the pawns are not moved.  

When the answers relating to the relevant question are finished, all the players collect the visual cards 
left on the table. 

The 6 questions to be read are answered accordingly. When all of the questions have been answered, 
the player who is closest to the cup in the center of the board with the most correct answers wins the 
game. The player answering all the questions correctly has the right to raise the cup. 

3.2 Name of the Game: I Got It! (Bende, Kimde?) 
‘I Got It!’ game, among the known board games and used in educational settings, is developed in 
appropriate content with the subject of the study. With this game, subjects such as 'Recycling' and 
'Waste Control' are discussed.  

3.2.1 Game Set Components 
15 pcs of game cards  

3.2.2 Game Instructions 
3 players sit at the table.  

15 pieces of cards are scattered equally but randomly to each player.  

Each game card contains information about recycling and waste control, the questions to be asked 
according to the information, and possible answers for these questions.  

The player with the card containing the phrase “I HAVE THE FIRST CARD” starts the game. The player 
reads aloud the information on the card. After reading the information, the player asks the question on 
the card.  

All of the other players look through the cards in their hands for an answer to the question.  

The player with the card containing the answer to the question reads another piece of information on 
the answer card after giving the answer. Then, the player asks the question about this information. The 
chain continues in this way. The game ends with the player who has the card containing the phrase 
'LAST CARD'. The information on the game cards relating to the relevant subjects is read; questions 
about the information are asked, and answers to the questions are found by the players. 

3.3 Name Of The Game: Reflection (Yansıma) 
Game content aims to explore the notion of ‘Reuse’ from different perspectives.  

3.3.1 Game Set Components 
- 2 pcs of bell 
- 1 deck x 14 question card  
- 5 decks x 14 answer card  

3.3.2 Game Instructions 
The game is played with 4 players. 

Players sit opposite one other at the table.  

Each bell is placed at one end of the table.  

1 deck of answer and question cards with a number are placed on the table next to each other and in 
line with their numbers. 

Each player is given one deck of cards from the remaining cards. 
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The first question card sitting at the center of the table is opened by a player and read aloud. After 
hearing the question, all of the players look through the cards in their hands for an answer.  

The player finding the answer rings the bell on the table. The player places the card that they believe 
contains the answer to the question on the table, next to the empty side of the question card. In this 
case, the question card serves as a mirror for the answer cards to its left and right.  

If the opened answer card on the table matches the player's answer, they answer the question correctly.  

If the answer is correct, the player leaves the card on the table; if the answer is incorrect, the player 
places the card back into the deck in their hand.  

The game continues when the 2nd question is read. If a question remains unanswered, the answer card 
is placed at the bottom of the deck to be answered again.  

The game continues until all the questions on the table are answered. The player who has the fewest 
answer cards at the end of the game wins. 

3.4 Name of the Game: Ring! (Zili Çal) 
The game contains basic knowledge on the subject of ‘Domestic Waste and Recycling’. 

3.4.1 Game Set Components 
- 1 pc of game board  
- 18 pcs of game card  
- 1 pcs of bell   

3.4.2 Game Instructions 
The game is played with 3 players. 

The board is placed at the center of the table (Fig. 2) and the bell is placed on top of the recycling logo 
located at the center of the board.  

 
Figure 2. Ring! game board. 

The game cards are decked on top of each other and are placed next to the board. 

One player sits at one end of the table as a reader, reading the information on the cards to the other 
contestants; two other readers remaining sit next to each other at the other end of the table, competing 
for an answer that corresponds to the information read. 

In line with the information on the card read by the reader, the players try to find the notion corresponding 
to the information on the board. 

The player who thinks that they have the correct notion rings the bell located on the board. 

The player Ring! does not give out the notion they found right away. They first describe the area where 
the notion is located. For example, supposing that the answer relating to the question is 'Reuse'. Before 
giving out the answer 'Reuse' the 'Place' where the answer is located and 'Color' is shared. So, the 
correctness of the answer is clarified. When all the conditions are met, the answer ‘Reuse’ is given.  

The player giving out the answer without describing the location of the answer is penalized, and the right 
to answer is passed to the other player.  

The player who correctly answers the question card receives the question card that they answered.  
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Following the correct answer, the players switch places rotating counterclockwise around the table.  

This order continues until the cards on the table are finished. If a card remains unanswered, the card is 
placed at the bottom of the deck to be answered later. The player collecting the most cards wins the game. 

4 CONCLUSIONS 
In the study, 'Domestic Waste and Recycling' themed, four educational card games that can be played in 
groups (Who Won the Cup?, I Got It!, Reflection, Ring!) have been developed for the 7th grade students.   

In the games, the concepts of waste, domestic solid and liquid waste, recycling, waste control and reuse 
are included. It is put forth that the educational games within the scope of the study will help students to 
distinguish domestic waste, learn about waste control, learn their roles in waste control, understand the 
importance of recycling and reuse, and develop positive behaviors on these issues. 

For sustainable development and a habitable environment, the subject of environment and recycling 
must be understood by all segments of society [14]. Recycling behaviors are affected by demographic 
characteristics such as age, educational status, reading habits [15],[16],[17]. Considering this situation, 
schools have an important position where one can acquire recycling behaviors [18]. For this reason, 
schools play an important role in understanding the significance of recycling for the environment and 
acquiring behaviors aimed at protecting the environment, such as using recycled products [12]. When 
the studies in the literature are examined, it is seen that educational games are used as educational 
instruments in schools. Educational games offer students an environment where they can learn while 
having fun. In addition, educational games in learning environments are effective on academic 
achievement [19],[20],[21],[22],[23],[24], motivation to the lesson [20],[25], attitude towards the lesson 
[19], making learning permanent [20],[21], self-regulated learning strategies [20]  and creative thinking 
skills [24]. Therefore, it is assumed that educational games can be effective in comprehending the issue 
of domestic waste and recycling and raising awareness. The awareness that may raise on this subject 
is found significant on an individual, regional, and global scale. 

Educational games can be developed to be used at the beginning, during, or at the end of the units of 
the lessons [22]. Games developed as part of the study can also be used at different phases of the 
lesson. In addition, the games can be played both in the lesson and independently. In addition, games 
can be used in different subjects and converted to a computer game.  
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THE PANDEMIC 

N. Dubauskienė, V. Kumpikaitė-Valiūnienė, J. Vasauskaitė, A. Daunorienė,  
J. Barynienė, V. Jakštienė, V. Malinauskienė 

Kaunas University of Technology (LITHUANIA) 

Abstract  
This paper aims to reveal the shift of students’ attitudes and expectations on their learning studying 
online due to the COVID-19 pandemic. The focus groups method was selected to explore students' 
unique experience for this study. Four focus groups per five participants were conducted online in one 
of the universities of Lithuania in June of 2021. The results revealed that students prefer mixed learning 
methods for the future. In this case the combination of both learning forms – online and face to face 
could be seen as the most effective way to achieve learning goals. Analysis showed that students would 
prefer theoretical lectures online and tutorials, especially in laboratories, as face-to-face activities. 
However, students emphasized that exams should be the face-to-face activity, to reduce the 
inconvenience by the measures against dishonesty implemented by the instructors. Much more students 
liked freedom and flexibility online studies provided and learned multitasking.  

Keywords: students, online learning, COVID-19, teaching, pandemic learning. 

1 INTRODUCTION 
Under the circumstances of COVID-19 pandemic, educational institutions face dramatic and complex 
challenges in teaching and learning. Around 1.54 billion school and university students throughout 185 
countries in Europe, Asia, North and South America were affected by COVID-19 pandemic at the end 
of March 2020 [1]. The latest studies show that during the pandemic, educational institutions had to 
rethink their educational mission, needs and expectations, priorities as well as the question how they 
will organize and manage teaching and learning process to achieve expected learning outcomes [2]. 

Nowadays educational systems develop new models to equip students with the knowledge, skills, 
attitudes, values and to create a more inclusive, cohesive, and productive world [3], [4]. These systems 
should be very adoptive, flexible, and proactive. The COVID-19 pandemic has changed usual 
environment and new challenges and possibilities emerged which influenced fundamental changes in 
education systems. 

The response of all organisations to crises has been the object of research for some time [5], [6]. 
However, it is acknowledged that under the circumstances of COVID-19 pandemics, educational 
institutions face complex, multidisciplinary challenges of different nature and both teachers and students 
had to change their usual ways of working [7]. During the pandemic, teachers have played crucial role 
overcoming practical, personal, and institutional constraints to assure effective virtual education [8]. 
They had to transform their teaching contents and tools, rethink students' engagement practices, 
manage their expectations, address social exclusion and emotional downturn of their students. At the 
same time students also had a unique experience related to the changed learning environment and tools 
and have changed the ways of learning and the tools used. 

COVID-19 pandemic continues still, but many educational institutions started to return to classes. 
However, this return could be called “a new normal” as the situation is different from before. Experience 
in studying online, digital competencies developed, and changed environment provide new attitudes and 
expectations for students about their studies.  

The aim of the article – to reveal the shift of students’ attitudes and expectations on their learning due 
to the pandemic for better future practices. 

The novelty of this article rests on a multidirectional approach to exploring diverse levels (bachelor and 
master) and study fields (social sciences and sciences) students' attitudes and expectations on their 
learning due to the pandemic and gives a broader understanding of what kind of learning experiences 
students seek and benefit from. Quite possibly, these experiences are not the ones that can be directly 
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carried over from online to face to face learning but serve as a goal towards which the efforts of 
educators and policy makers should be directed. Regarding this, the findings of this research can offer 
novel approaches for creating teaching and learning practices in the post pandemic period. 

2 LITERATURE REVIEW 
Recent studies have increasingly emphasized the influence of COVID –19 to different fields of human 
activities. It is agreed that this pandemic made an important impact on higher education globally [9]. 
Firstly, it could be indicated, it forced a rushed migration towards online delivering of education, and 
though it might not be fair to call the delivering of education during a pandemic a true online learning, it 
still widely impacted the direction towards which future higher education will go [9], [10]. 

Secondly, in the context of moving towards “the new normal”, it is important to not only measure and 
acknowledge the common and familiar indicators of successful education, but include what truly matters 
to students as well, for example, genuine pedagogical care and numerous ways it could be delivered to 
students [11]. Much more Bower [12], introducing technology-mediated learning theory, emphasizes 
that in technology enriched learning it is important to pay attention to the beliefs, knowledge, practices 
of educators and students. These elements are interconnected and influence the success of teaching 
and learning process. Moreover, the teachers and students' competence in the technologies is seen as 
the important prerequisite for teaching and learning. The lack of confidence in technologies could have 
a negative impact on learning process [12]. 

Thirdly, the pandemic also forced many academics to not only focus on their own pedagogy, but evaluate 
their student's context as well, to assess how well those students are able to accept the provided 
instruction not only in terms of student’s own motivation or capabilities, but also in factors outside of 
student’s control, such as access to internet or devices, poverty etc. [13]. Online learning in some cases 
also created a tension between students’ academic and family obligations, and additional conflicts of 
those roles, but it is not obvious, how those tensions influence student’s learning and what are the best 
ways to alleviate them [14]. 

The transition to emergency online learning increased the workload for the instructors [15]. However, 
even in the most adverse circumstances, the instructor’s effectiveness highly influences how motivated 
the students are and as a result, how well will they perform in each course [16], therefore it is especially 
important to figure out what do students consider to be important in high quality instruction in higher 
education in the future. Moreover, despite the setbacks of the pandemic and added stress, some 
advantages arose, and some of those might stay even after the pandemic is over – namely, reduced 
commute, more flexibility in setting the work life balance, or even some smaller scale ones, like the 
option to have more meals at home instead of a canteen on campus [17]. This is the focus of this paper 
to see how students perceive the change and what they expect in the future. 

In this context the principles of theory of change could give significant insights for the future of teaching 
and learning. Chan et al. [18] emphasize that designing the future of teaching and learning it is 
particularly important to understand the students, then to think about acceptable pedagogy’s approaches 
and create common culture for new circumstances. 

3 METHODOLOGY 
The focus groups method was selected to explore students’ attitudes and expectations in this study. 
Focus groups are useful when it comes to investigating what participants think, but they excel at 
uncovering why participants think as they do [19]. Four focus groups per five participants were 
conducted online in one of the universities of Lithuania in June of 2021. Undergraduate (two groups) 
and postgraduate (two groups) students from social sciences (two groups) and Chemistry and 
Electronics engineering (two groups) were explored. First year students were excluded from the focus 
groups, as they had no previous experience in face-to-face learning in university context. 

Two types of questions to explore students’ attitudes and expectations for learning during COVID-19 for 
focus groups were formulated (SB St - Social science Bachelor students, SM St - Social science Master 
students, TB St - Physical engineering and technology sciences Bachelor students, TM St - Physical 
engineering and technology sciences Master students). Firstly, general introducing questions about 
students’ course and transition to online studies were provided. Secondly, questions in relation to 
analyzed literature (see [16], [17]) about changes and about study preferences in future were formulated.  

2735



 

 

4 RESULTS 
As identified, the main aim of the paper is to explore, from the different students’ perspectives related to 
students’ attitudes and expectations on their learning due to the pandemic situation for the better future 
of higher education. Four questions were raised and analysed, especially highlighting the experience 
gained by the diverse groups of students during COVID-19 lockdown.  

4.1 Changes during the transfer to online learning 
Students revealed that they face a lack of motivation during COVID-19 lockdown, they lack of will power 
actively engage during the lectures (SB St4, SM St3, TB St1, TM St2, TM St4). The lack of motivation 
was caused by procrastination “the main change that they know with this is that the lack of motivation 
to study and leading all of the things to the last minutes” (SB St4), environment “... I got more distractions 
at home then to be face to face”. (SM St4) “I didn't have to drive to university every day and I could sleep 
more …” (TM St4), social activity “the main change was the social thing with no like face to face 
communication with all the class friends and the lecturers professors” (TM St4). Since the students were 
not engaged in the classroom “for me it was a big drop in motivation. Just reading”. (TB St1) “...they 
became more passive listeners than active members of a lecture”, “... it seems that people online are 
braver usually, but yeah, people became a lot quieter” (SB St2), “... the main changes for it were to turn 
that camera on and listen if somebody is coming to the room or to keep it quiet all the time” (SM St2). 
The main reasons for student passivity can be related to the situations that caused difficulties to study 
(SM St4, SM St3). In some cases, students mentioned “... difficulty regarding the practice in practical 
exercises” (SM St4) or the lack of “discussion that they had online” (SM St3). 

4.2 New study habits 
New study habits were acquired as the environment changed (SB St6, SM St1). Students mentioned 
the importance of “... a new habit I think was to create my workspace” (SB St6) or “... started writing 
notes during the lectures” (SM St1). Students benefited a free time “I started doing my work earlier ... I 
started to care about them more because I had more time ...” (TB St3). Nevertheless, the situation of 
COVID 19 also led to the emergence of unhealthy habits into student’s daily routine (SB St2, SB St3, 
TM St3, TM St2). Some of the students have ruined their daily routine and “started studying at night 
instead of daytime”, they have stopped “... taking notes. I don't see if it's necessary because I have 
everything on screen nearby.” (SM St3). Some of the students changed their behaviour “we all got our 
computers in a bed so it's not too good, but we all studied from our homes” (TM St3). The students 
started to value the time savings because of the remote studies “The only thing that changed was like 
saving time instead of going somewhere we could just work longer and just log into a lecture” (TM St2). 

4.3 Changes in structure and flexibility 
Students emphasized the changes in the structure of their learning experience and noticed that at least 
some of the lecturers expanded some limitations in the structure of their lectures and assignment 
deadlines (SB St4, SM St2, SM St3, SM St5, TB St4, TM St2, TM St3). Students appreciated breaks 
during the lectures “...then the teachers and the students understand that it is difficult for everybody they 
agree on the short breaks...” (SM St5). Informants agree that more active learning methods have a 
positive impact to the structure of the lecture “... some lectures encourage to do different assignments 
so that we could have a discuss in the following lectures” (SB St4). Less structured individual projects 
approach was noticed by the students “I think there was way more flexibility when doing individual tasks.” 
... “I really like this aspect of this remote learning, so we do it at our own time and during the lecture time 
we discuss the problems.” (TM St2). The opportunity to organise their own time was appreciated by the 
students. However, some drawbacks were mentioned: “I will say that I have noticed regarding the exams 
that professors would give a bit less time than we would have face-to-face to the exam” (SM St5). The 
time pressure during exams was not the only issue mentioned by the students. Flexible exam dates, 
overlapped lectures and unorganized schedule were mentioned as well. “I would prefer a more strict 
structure of the dates to present our projects and other things” (TB St3), “I would like my more structured 
study cycle so you could plan your activities better. When there is flexibility, there is a lot of the 
overlapping activities” (TB St1). Recorded lectures were valued by the students even if they attended 
them online: “It is very convenient to have lecture recordings. It helps to remember what was talked 
about before the end of semester” (TM St4). 
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4.4 Aspects to keep in the future studies 
Different practices what should be kept in the future were mentioned by the students (SM St2, TB St1). 
Students recommended “... most of the time I would keep exams online.” (SM St2). They also found “... 
that recorded theoretical practises would be very beneficial...” (TB St1). Students highlighted the benefit 
of mixed studying methods, having theoretical lectures online, and having practical or laboratory work 
on the face-to-face mode: “I think that a mixed method maybe is the most ideal, because let's be honest, 
not everyone goes to every theoretical lecture” (TB St1), “... at least theoretical lectures could be kept 
online but if it is possible the practical lectures could be brought back to face to face mode ...” (TB St5), 
“I think theoretical studies that require only finding the information and learning could be online” (TM 
St1), “I would prefer the studies to be brought back to face-to-face or at least mixed learning” (TB St5), 
“I think that assignments should be in a face-to-face” (TM St3). Comparing distance and face-to-face 
studies, students identified the importance of clarity as the main shortcoming. “I think better clarification 
of grading 'cause when we had face-to-face we got comments from our professors. In remote learning 
it was missed” (TM St4). In terms of distance learning students mentioned the success which was 
achieve within teachers’ motivation and enthusiasm: “I think it's very much linked to professors, 
educators personally on their willingness to adapt to the new reality...” (SM St4). 

5 CONCLUSIONS 
The main findings of the study emphasized the importance of the question “why”. Students were arguing 
about all the activities where they have been asked to participate in online learning as passive listeners. 
Students highlighted they started multitasking and mostly stopped making notes because all the study 
material was available online. 

Most of the students enjoyed the freedom and flexibility which was supported by the online mode. As 
an important preference, students would like to have some of the activities face to face mode. Mixed 
learning methods were indicated as the most important aspect for the future. Students would prefer 
theoretical lectures online, especially if the recordings of those lectures were made available for future 
reference, and tutorials, especially in laboratories, as face-to-face activities. Exams were also preferred 
by most students as a face-to-face activity, to reduce the inconvenience by the measures against 
dishonesty implemented by the instructors. 

Though there might be a rush to go back to the way things were in the higher education institutions, 
students value the experience they gained during the unexpected transfer to learning online and would 
like to keep the aspects of it they found positive. As future studies are organized, a balance between 
online and face to face activities should be maintained, without discarding the clearly communicated 
justification of why one or the other form is of delivery is chosen. A more conscious and systematic effort 
should be applied in supporting students in their healthy study habit development, as the time saved in 
reduced commuting did not necessarily translate to the increased effort in studies. Teachers’ 
engagement and clear communication remain an important aspect of the study process. Students 
missed the clarity of live communication with their educators and in the future, would like to have more 
clarity in both deadlines or assignments, and their grading as well. 

This study shows that students are concerned with the way their education is delivered. As much as 
they want to have a more convenient or uncomplicated way of attending lectures from the comfort of 
their own home, they do miss the less obvious components of the study process – the spontaneous and 
non-formal interactions between their educators, as well as their peers, the scaffolding of a rigid 
schedule, and a more active, immersive experience of a live lecture. Despite that, they do not feel the 
need to go back to the way things were completely – and the balance here is very delicate. 
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Abstract 
In agreement with the latest EU recommendations in terms of key competences for lifelong learning, we 
present an example of close cooperation between students and teachers from secondary school, and 
professors and researchers from the Department of Physics of Politecnico di Milano. 

One of the general aims of school is to enhance the capability of students of making choices impacting 
their future, in a coherent manner with respect to their own attitudes and competences.  

For these purposes, the Italian secondary school system has introduced a dual system of vocational 
training Percorsi per le Competenze Trasversali e l’Orientamento, a mandatory project which helps 
students to discover their abilities and competences in relation with the professional world or with the 
academic world. Our activity is an example of this kind of project, involving 50 students of a fourth class 
and a fifth class (age 17-19) from two different scientific high schools. Each class participated in the 
project for an amount of 20 hours. The detailed plan of the project included four in-depth meetings on 
the topic of wave mechanics held by professors of the Politecnico di Milano, an experimental part carried 
out by students in groups of peers, their presentation of the experiment and a formative evaluation of 
the proposed work. The steps mentioned above were all closely linked to one another, in order to 
highlight peculiar features, attitudes and competences of each student. In the part of active involvement, 
students were asked to work in groups and build a real experiment concerning acoustic interferometry, 
collect and analyze the experimental data obtained and present them in two forms: a scientific report 
and a presentation. As a final step, students were involved in a peer evaluation process. Each group 
assessed the work and the presentation of the other classmates with the same rubric used by all the 
teachers involved in the project. In this work we present the activity, the results of peer evaluation and 
the feedback provided by students about the entire project. 

Keywords: Peer-assessment, High school-University project, Physics experiments, Vocational training. 

1 INTRODUCTION 
This paper falls within the Percorsi per le Competenze Trasversali e l’Orientamento [Programs for 
General Skills and Orientation] context (from here on PCTO), written in 2021, a unique year in which 
pandemic restrictions have made certain previously-tested options complicated, but at the same time 
have motivated employees to search for alternative solutions. 

The Alternanza Scuola-Lavoro [a project to approach students into employments], mandatory for all 
students in their final three years of high-school is one of the most significant innovations of law 107 
from 2015 [1] (“La Buona Scuola”) [The Good School], in line with the principle of open school. This 
represents, in fact, a cultural change for the development of an Italian approach to this dual system 
(school-work), which applies European good practices, combining them with the unique nature of the 
Italian productive fabric and socio-cultural context. Given the legislative framework, and in particular 
since 2019, the Alternanza Scuola-Lavoro programs have been renamed Percorsi per le Competenze 
Trasversali e per l’Orientamento [2]and reformulated with a distribution of hours and possible activities 
during the final three scholastic years. In this context, depending on the focus of study, the educational 
needs of students, and the characteristics of the socio-economic context of reference, schools’ 
organisational choices may vary.  

High schools in particular can structure their PCTO into three modules, with diversified objectives and 
activities at school and at work in order to respond to students’ various needs in terms of curriculum and 
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guidance: “Io e il lavoro”, “Mi sperimento”, and “Decido”1, for a total of 90 hours. In the second module, 
students are exposed to various work environments.  The activities here are aimed at developing their 
ability to use information, make decisions, develop a project throughout its various stages, and handle 
challenges related to choices they have made. The specific objectives of this phase are intended to 
teach students to: 

• Operate in various cultural, corporate, and organisational contexts with a sense of responsibility 
and spirit of initiative; 

• Work in a group; 

• Acquire and develop knowledge and abilities in order to build projects; 
• Plan action strategies and find solutions in order to complete projects or assigned jobs; 

• Evaluate their own attitudes, knowledge, and skills in relation to university and job demands; 
• Strengthen their ability to guide themselves and make autonomous choices. 

Interaction with universities [3], institutions, and companies through educational experiences, work 
projects, and internships, builds a laboratory of knowledge in which to develop thought, creativity, and 
further organisation. The students participate in an alternative didactic experience, with diversified 
models and strategies, and apply what they have learned in the classroom.  

2 METHODOLOGY 
This paper presents the results of the activities conducted in the PCTO context in two scientific high 
schools, one in Milan and one in Brescia, in collaboration with the Physics Department of the Politecnico 
di Milano. [4] 

In keeping with previous considerations, or rather with the opportunities offered, the type of scientific 
high school student, and, in particular, the current pandemic context, this specific scientific experience 
was conceived. 50 fourth and fifth year students from two different scientific high schools participated. 
2 teachers representing the PCTO for the two participating schools, 3 professors from the Politecnico di 
Milano (one of whom in charge of data collection and subsequent analysis; from here on reference 
professor), and 2 tutors from the Politecnico di Milano were involved in the project. The program was 
structured as follows: 

- Lessons conducted by professors of the Politecnico  
- Experimental work conducted by the students, divided into groups 
- Presentation of the experiments by the students   
- Assessment of the presentations and the work. 

Section 3.1 describes the activities conducted by the professors. Section 3.2 describes the proposals 
for experimental activities conducted by the students and section 3.3 analyses the presentation and 
evaluation of their work. Finally, section 3.4 analyses the students’ enjoyment of the project. 

3 RESULTS 

3.1 Lectures 
Due to the restrictions in place because of the pandemic, the lessons were conducted online, with a duration 
of 3 hours each, and took place between the end of November 2020 and the start of January 2021. 

In the first and second lessons the basics of wave mechanics were illustrated, introducing the concepts 
of interference and diffraction for electromagnetic and sound waves, and touching upon the concept of 
wave-particle duality. The third lesson focused on the physical modelling of a phenomenon, a key 
concept in western scientific culture and quite different from its eastern counterpart. Finally, in the fourth 
lesson, several relevant scientific experiments regarding particle interference, and in particular that of 
antimatter, were presented. 

 
1 in English, respectively, “Me and the job ”, “I try to do ”, “My choices”  
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3.2 The Experiment 
In the active participation portion, students were asked to work in groups, designing and completing an 
experiment [5] involving acoustic interferometry, then gathering and analysing the experimental data 
they obtained and presenting it in two forms: a scientific report and a presentation. The students were 
divided into 10 groups of approximately 5 students each, and each group was assigned the name of an 
important physicist. This was another way to further illicit the involvement of the students, who were 
invited to research the life and discoveries of the individual they were assigned. 

So as to leave room for originality and “imagination”, restrictions regarding experimentation methods 
were deliberately not put in place [6], emphasising the scientific approach and theoretical basis of the 
work, as well as the insights provided during the lessons. 

The students had approximately 4 months to complete and present their work. During this time they 
were given the opportunity to contact, online, a tutor from whom they could seek advice and suggestions 
for the development of their project. Also invaluable during this time was the role of the PCTO teachers 
who continuously urged the students to be punctual in their work and provided support in the event that 
they required technical material or a space in which to work, like for example the school’s physics 
laboratory.  

It is interesting to note that 7 of the 10 groups conducted experiments involving the interference of two 
sound sources, referring to that which they observed in Young’s experiments during the lessons with 
the professors. From a technical point of view, however, reproducing this experience is extremely 
complicated and, in fact, only 2 groups obtained meaningful experimental results: the primary issues 
were the inconsistency of the sound sources and the challenge of measuring sound levels in a closed 
environment where the reflection of the sound waves is very invasive and makes it difficult to measure 
what is of interest. From an educational and didactic point of view, these challenges, described in the 
reports, provided an excellent topic of discussion and analysis regarding the role of the researcher and 
experimenter. The students got to experience first hand the difference between theory and practice, one 
of the overarching objectives of the PCTO. The other three groups built experiments relating to the 
concept of resonance and beats.  

All of the groups used special apps to record, measure, or generate sound waves.  For several years 
now, the sensors of the latest generation of devices, especially smartphones and tablets, have been 
used more intensely to teach physics and, in particular, when it comes to the experimental application 
of its laws. These devices make it possible to further engage students, allowing them to approach a 
physical phenomenon by studying it through a simple measurement, which would be very difficult without 
these tools, or through a slow motion video [7]. Specifically, the following apps were used: Physics 
Toolbox Suite, SpectrumView, Spectroid, Soundcorset, Sonic Visualizer, Online Tone Generator, 
Audacity. 

The group’s report on the experiment was evaluated by the advisors (the reference professor and the 
two tutors) according to an assessment grid and in keeping with the objectives of the intended learning 
outcomes (ILOs) [8]. The assessment descriptors were written in the form of questions to which it was 
possible to answer with one of four options: “not at all” (1), “somewhat” (2), “sufficiently” (3), and “very 
much so” (4), in which the numbers in parentheses represent the score assigned to the answer. 

The questions were: 

- Is the report well written? 
- Is the introduction satisfactory? 
- Is the experiment thoroughly described? 
- Are the experimental measurements clear? 
- Are the analyses presented well-founded? 
- Is the conclusion satisfactory? 
- What is the overall assessment? 

3.3 Presentation and Assessment 
In this third phase the students presented their work and evaluated that of their peers. The maximum 
time allotted for each online presentation was 15 minutes and, if possible, had to involve all of the 
members of the group. At the end of each presentation the advisors and students evaluated it. 
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The assessment grid was previously discussed and shared with teachers and advisors and then 
proposed to the students. This assessment rubric [9] was in accordance with the ILOs, promoting the 
concept of formative assessment. [10] This type of assessment does not have certification value, and 
was only intended to help the students to recognise the strengths and weaknesses of their experience 
up to that point. In this case as well, the assessment descriptors were written in the form of questions to 
which it was possible to answer with the same options as before: “not at all” (1), “somewhat” (2), 
“sufficiently” (3), and “very much so” (4). The following were the questions on the grid: 

- Does the presentation have a good layout? 
- Is the introduction satisfactory? 
- Is the experiment thoroughly described? 
- Are the experimental measurements clear? 
- Are the analyses presented well-founded? 
- Is the conclusion satisfactory? 
- Were the presenters clear? 
- What is the overall assessment? 

With regard to the assessment process, and in particular the peer evaluation [11], a digital platform was 
used: at the end of each presentation, each advisor and each student, except for those presenting, filled 
out an online form, assigning a score to each of the above questions. The assessments were 
anonymous and only the reference professor could know the individual score assigned by each of the 
students to each group. 

3.4 Satisfaction survey  
At the end of the presentations, the students were asked to fill out an anonymous questionnaire regarding 
the lessons, the experimental portion, and the assessment portion, or rather the entire PCTO experience, 
its success, their expectations, and the results obtained.  
The questionnaire posed the following questions, to which it was possible to answer with the same options 
as before: “not at all” (1), “somewhat” (2), “sufficiently” (3), and “very much so” (4). 
The questionnaire was filled out by 28 students and for each question the score percentage relative to the 
various descriptors was calculated. Here are the questions, subdivided according to the project’s sections, 
as well as the score percentage obtained for each section. 
Regarding each seminar speaker: 

1 Did the speaker stimulate interest in the topics that he/she presented?  
2 Did the speaker present the topics clearly? 

 
Figure 1. Score percentage referring to Question 1,2. 

Regarding the experiment and its presentation: 

1 Did the experiment stimulate an interest in physics? 
2 Did the experiment provide an opportunity to clarify certain experimental concepts? 
3 Did creating a presentation stimulate an interest in and a focus on communication?  
4 Did creating a presentation provide an opportunity to better clarify certain concepts? 
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Figure 2. Score percentage referring to Question 3,4,5,6. 

Regarding the experiment and its presentation: 

1 How much did you appreciate that the assessment of the report was conducted by the advisors? 
(independently of the score obtained) 

2 How much did you appreciate that the assessment of the presentation was conducted by the 
advisors? (independently of the score obtained) 

3 How much did you appreciate that the assessment of the presentation was conducted by your 
peers from the other teams? (independently of the score obtained) 

4 How much do you agree with the overall assessment you obtained?  

 
Figure 3. Score percentage referring to Question 7,8,9,10. 
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Regarding the entire PCTO experience: 

1 Before this PCTO were you interested in physics? 
2 Did this PCTO increase your interest in physics?  
3 Did you enjoy the overall didactic method of the PCTO? 

 
Figure 4. Score percentage referring to Question 11,12,13. 

In the conclusion of our analysis of this data we provide the score percentages obtained on the totality 
of questions, for a total of 484 assessments, in which 91% of the scores indicated by the students are 
in the 3-4 range. 

 
Figure 5. Score percentage referring to the totality of the questions. 

Meanwhile, the two teachers of the high schools involved were asked to freely express their opinions of 
the experience. Their opinions of the PCTO were positive. The following is a relevant excerpt regarding 
the experimental experience and peer assessment: “intelligence of the final presentation because 
stimulating, but not impossible, guided, but developed autonomously, with possible personalisation, but 
in collaboration with 4-5 classmates.” 

4 CONCLUSIONS 
An initial and simple interpretation of the results highlights the efficacy of the PCTO experience 
conducted from the perspective of the students’ interest and engagement. The decision to have the 
presentations undergo peer assessment was also highly appreciated: 86% of the students in question 
9 and 93% in question 10 gave a score of “3” or “4”. In terms of the experiments, here too the data 
obtained indicates a high level of enjoyment: in fact, 80% of the students gave a score of “3” or “4” to 
questions 3 and 4. 
It is also interesting to note that the least positive result is in question 12, where the 28% of students 
assigned rating "2".	A first hypothesis that explains this data could be linked to the heterogeneity of the 
student group and therefore to their personal interests, in particular referring to their prospective about 
University.	It is certainly expectable that one student that is oriented to enroll in humanistic or social 
faculties could have confirmed his non-scientific aptitudes and he expressed an opinion compatible with 
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a lack of interest in Physics. Even in this case, however, we would have achieved the goal of 
accompanying the student in the discovering of his abilities, skills and interests. 

Our work will continue by analysing and comparing the assessments given by the students to their peers 
as compared to those given by the professors. A potential future development will be to validate the 
peer assessment process that was used. 
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TEST DEVELOPMENT STUDY: 7TH GRADERS AWARENESS ON 
DOMESTIC WASTE AND RECYCLING 

H. Altunbey, D. Çelikler 
Ondokuz Mayıs University (TURKEY) 

Abstract 
The aim of this study is to generate a test to identify the awareness of the 7th graders on domestic 
waste and recycling. In line with this objective, a test of 38 items with 4 acquisitions has been 
developed for the primarily identified results, with each question containing an answer and three 
distracters. Expressions desired to be emphasized in the test are bolded and underlined. The 
developed test has been examined by four experts and a science teacher for validity studies. As a 
result of the evaluations, it has been established that the test exhibits content validity and is suitable 
for the level of 7th graders. Furthermore, arrangements have been made while taking into 
consideration the suggestions about the test, and a test of 25 items has been prepared for pilot 
application. The developed test has been administered to 248 8th grade students who had previously 
received education on domestic waste and recycling. Item analysis is employed on the data obtained, 
and the test consisting of 18 items has been concluded by omitting 7 items at the end of the 
application. The test’s average difficulty to be .57, and its Kuder-Richardson-20 (KR-20) reliability 
coefficient value to be .825. The developed test is considered to contribute to the studies on domestic 
waste and recycling. 

Keywords: Science education, domestic waste, recycling, awareness, validity, reliability. 

Note:This study is produced from the PhD thesis that the first author has been working on at the 
Graduate Education Institute of Ondokuz Mayıs University under the supervision of the second author. 

1 INTRODUCTION  
The main purpose of education is to increase the quality of education with main dimensions such as 
teaching, learning, assessment and evaluation [1]. Therefore, assessment and evaluation are required 
in order to carry out the teaching activities carried out in a controlled manner within the framework of 
learning outcomes [2]. Assessment depends on features of things and is defined as the observation, 
description or numerical expression of features [3], [4], [5], [6]. Evaluation, on the other hand, is the 
judgment performed by comparing the assessment results using some criteria [7]. Evaluation in 
education is needed not only to make judgments about the student but also to determine instructional 
strategies, learning requirements and necessary skills [8]. Assessment and evaluation are of 
continuous nature in the education and training process. These continuous elements allow problems 
in education and training to be identified, and allow adaptation; thus, students become more aware of 
their knowledge, knowledge gaps, areas they understand, areas they have difficulty in understanding, 
their weaknesses, and what they can do [9]. 
Exams are closely related to assessment and evaluation and are tools developed for the controlled 
execution of teaching activities [3], [2]. Oral exams, written exams, short answer tests, true-false tests 
and multiple choice tests can be listed among the tools used in educational environments [10]. It can 
be seen that the multiple choice tests are widely used as an assessment and evaluation tool [11]. 
Multiple-choice tests can be used at all levels of education; the questions of such tests contain one 
correct answer, and students try to choose the correct answer option among several possible answer 
options [12], [13]. Each test item in such tests consists of the origin of the item in which the learning 
outcomes are expressed or the question is addressed, the correct answer, and distractors [9], [14]. 
While the preparation of these test items is difficult and requires expertise, their scoring is easy and 
objective [4]. There are two main features of the tests. One of these features is validity and the other is 
reliability [15]. Validity can be defined as the degree of suitability of a test for its intended use [3]; It can 
also be expressed as a concept about how accurately the test measures the features of the individual 
that is intended to be assessed [15]. Reliability, on the other hand, is the ability of the assessment tool 
to provide similar results when the measures the same feature again and again under the same 
conditions [16]. There are two ways to determine whether a test is reliable or not. One of these ways is 
to apply the assessment tool more than once to measure the same quality, and the other is to 
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calculate the reliability coefficient. The reliability of a test can be calculated with the formulas Kuder 
Richardson-20 (KR-20) and Kuder Richardson-21 (KR-21). Thus, the compatibility of all questions with 
each other can be checked with the aforementioned formulas [3]. When there is no significant 
difference between the difficulty levels of the test items, the KR-21 value can be used instead of KR-20 
[15]. The reliability coefficient can be between 0.00 and 1.00. If the reliability coefficient of a test is 
0.70 or above, this value is considered sufficient for reliability [17]. 
Considering the human-environment relationship, it can be seen that negative attitudes of humans 
affect the formation of environmental problems. In order for future generations to inherit a habitable 
world, it is necessary for us to have environmental awareness. Therefore, it becomes important to 
raise awareness at an early age in order to protect the future and contribute to sustainability. This 
awareness is possible with environmental education, which is to be included in formal and non-formal 
education [18]. In this case, schools should become the environment in which attitudes, values, skills 
and behaviors related to life will be acquired [19]. For this reason, it is important to detect and correct 
incomplete and incorrect learning processes in learning environments. If such detections cannot be 
made, difficulties may be experienced in subsequent learning experiences [20]; in addition, if 
unconscious resource use is continued, it may be inevitable to accelerate waste generation; and 
uncontrolled release of such waste to the environment may result in pollution, negatively affecting all 
living and non-living things and damaging the ecological balance. In this case, it is important to carry 
out complementary and corrective teaching activities on waste and recycling. The information to be 
obtained through the assessment and evaluation to be carried out on waste and recycling will guide 
the relevant activities. 
In the middle school (7th grade) science lesson curriculum of Turkey, the subject of Domestic Waste 
and Recycling is included in the Pure Substances and Mixtures unit. The concepts of waste, domestic 
solid and liquid waste, recycling, waste management and reuse are included in the scope of the 
subject. These concepts are addressed within the scope of the following learning outcomes: ‘Students 
distinguish recyclable and non-recyclable substances in domestic waste.’, ’Students develop projects 
concerning the recycling of domestic liquid and solid waste.’ Students examine recycling in terms of 
the effective use of resources. Students emphasize the importance of recycling facilities for the 
economy.’, ‘Students pay attention to the waste control in their environment. The studies of relevant 
public institutions and non-governmental organizations relating to waste control are addressed. 
Students are reminded that they must not come into contact with medical waste.’, ‘Students develop a 
project in which they donate their reusable items to those in need.’ [21]. The purpose of this study is to 
develop a valid and reliable test to determine the awareness levels about the relevant subject in line 
with the above-mentioned learning outcomes. It is thought that the test developed in this way will 
guide the planning of teaching activities to be carried out in order to reveal the incomplete and 
incorrect information about waste and recycling and to raise children with awareness as individuals. 

2 METHODOLOGY 

2.1 Test Preparation 
In line with the learning outcomes in the science lesson curriculum prepared for 7th grades to be 
delivered in Turkish middle schools, a literature review was conducted for the subject of Domestic 
Waste and Recycling; then, a test consisting of 38 items with 4 options was prepared, in which each 
question included a correct answer option and three distractor options. The developed test has been 
examined by four experts and a science teacher for validity studies. As a result of the evaluations, it 
has been established that the test exhibits content validity and is suitable for the level of 7th graders. 
In addition, recommendations were made regarding the preparation of test items. 

The test items were revised in line with the following recommendations: 

• There should be at least one question assessing one of the outcomes; 
• All questions should be multiple choice questions; 

• All questions should be easy to read;  
• The expressions in the options should be compatible with each other and their length should be 

similar; 

• The questions should be on the same page in such a way that their integrity remains intact 
without any division; 
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• Expressions to be noticed in the test should be written in bold and underlined, and a suitable 
standard font should be chosen in this regard.  

After the revision, the revised test consisting of 25 items became ready for pilot application. 

2.2 Pilot 
The prepared test has been administered to 248 8th grade students who had previously previously 
received education on domestic waste and recycling. Item analysis was carried out using the data 
obtained as a result of the application.  

2.3 Item Scores Analysis 
After the prepared test was applied to the students, the difficulty and distinctiveness indexes of the test 
items were calculated and item analysis was performed accordingly. Items that were found to be non-
fitting as a result of the analysis were excluded from the test. Afterwards, the Kuder Richardson (KR-20) 
reliability coefficient was calculated and the final version of the test was prepared. The test items were 
assessed based on the difficulty levels in Table 1 [22] and the distinctiveness criteria in Table 2 [13]. 

Table 1. Item assessment based on item difficulty index.  

Item Difficulty Index (p) Item Assessment 

0.00-0.15 Rather hard item 

0.16-0.40 Hard item 
0.41-0.60 Mid-level ite 
0.61-0.85 Easy item 
0.86-1.00 Rather easy item 

Table 2. Item assessment based on item distinctiveness index.  

Item Distinctiveness Index (r) Item Assessment 

0.40 or above Very good item 
0.30-0.39 Good item, but may be improved  
0.20-0.29 It should be corrected and improved 

0.19 or below Very poor, must be removed 

3 RESULTS 

3.1 Findings for test and item scores analysis 
After the 25-item test was applied to 248 students, the correct answers by each student were coded as 
1, and the incorrect answers and unanswered items were coded as 0, and analyzes were carried out 
accordingly. The scores of the students were calculated and listed from the lowest score to the highest 
score. The 27% lower group and the 27% upper group were determined based on this scores list. 
After determining the lower and upper groups, item difficulty and distinctiveness were determined 
accordingly. The item difficulty coefficient is calculated by using the arithmetic average of the 
percentages of correct answers in the upper and lower groups; the discrimination, on the other hand, 
is calculated using the difference of these percentages [20]. The results of the item analyzes of the 
questions are presented in Table 3. 
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Table 3. Item analysis results. 

Question  Upper 
Group 

Lower 
Group p Difficulty r Distinctiveness Assessment 

Q1 19 16 0.26 Hard 0.04 Very poor Removed* 
Q2 21 27 0.36 Hard -0.09 Very poor Removed* 
Q3 37 18 0.41 Mid-level 0.28 Mid-level Removed* 
Q4 48 21 0.51 Mid-level 0.40 Very good Used 
Q5 35 32 0.50 Mid-level 0.04 Very poor Removed* 
Q6 65 27 0.69 Easy 0.57 Very good Used 
Q7 59 29 0.66 Easy 0.45 Very good Used 
Q8 16 20 0.27 Hard -0.06 Very poor Removed* 
Q9 55 17 0.54 Mid-level 0.57 Very good Used 
Q10 64 22 0.64 Easy 0.63 Very good Used 
Q11 60 11 0.53 Mid-level 0.73 Very good Used 
Q12 46 12 0.43 Mid-level 0.51 Very good Used 
Q13 67 20 0.65 Easy 0.70 Very good Used 
Q14 66 47 0.84 Easy 0.28 Mid-level Removed* 
Q15 25 15 0.30 Hard 0.15 Very poor Removed* 
Q16 42 22 0.48 Mid-level 0.30 High Used 
Q17 65 17 0.61 Easy 0.72 Very good Used 
Q18 61 13 0.55 Mid-level 0.72 Very good Used 
Q19 48 15 0.47 Mid-level 0.49 Very good Used 
Q20 42 13 0.41 Mid-level 0.43 Very good Used 
Q21 64 22 0.64 Easy 0.63 Very good Used 
Q22 58 10 0.51 Mid-level 0.72 Very good Used 
Q23 61 19 0.60 Mid-level 0.63 Very good Used 
Q24 63 8 0.53 Mid-level 0.82 Very good Used 
Q25 58 15 0.54 Mid-level 0.64 Very good Used 

Considering the data in Table 2, it was decided to use the items with an item distinctiveness index 
score above 0.29 in the test. Accordingly, a total of 7 items, including the 1st, 2nd, 3rd, 5th, 8th, 14th 
and 15th items with an item distinctiveness index score below 0.29, were excluded from the test. Thus, 
the test consisting of 18 items became the final version of the test. Since the difficulty levels of the 
items used in the test were close to each other, the Kuder-Richardson (KR-20) formula was used to 
determine the reliability of the test. The KR-20 coefficient is calculated with the following formula [20]. 

𝐾𝑅20 = !
!"#	

&
∑ "#	(&'"#))
#*&

+,-
'  

K : number of questions  
Pj : ratio of the number of students who answered the question j correctly to the total number of 
students 
S2x : test variance 

3.1.1 Descriptive Features of Developed Test 
The descriptive statistics of the 18-item test, which was formed after removing 7 items from the test as 
a result of item analysis, are presented in Table 4. 
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Table 4. Descriptive statistics of the test. 

 Values 

Number of students who took the test 248 

Item Number 18 

Average 10.24 

Variance 18.76 

Average difficulty of test .57 

KR-20 reliability coefficient .825  

In the test developed after the item analysis, the number of questions regarding the learning outcomes 
of the subject of 'Domestic Waste and Recycling' is presented in Table 5. 

Table 5. Number and distribution of questions prepared for learning outcomes 
 regarding subject of Domestic Waste and Recycling. 

Outcome Number of questions 

Students distinguish recyclable and non-recyclable substances in domestic waste. 4 

Students develop projects concerning the recycling of domestic liquid and solid waste. 3 

Students examine recycling in terms of the effective use of resources. 
Students emphasize the importance of recycling facilities for the economy. 

5 

Students pay attention to the waste control in their environment. 
The studies of relevant public institutions and non-governmental organizations relating 
to waste control are addressed. 
Students are reminded that they must not come into contact with medical waste. 

4 

Students develop a project in which they donate their reusable items to those in need. 2 

According to Table 5, it can be seen that at least 1 item for each outcome is included in the test. 

4 CONCLUSIONS 
The science lesson is closely related to the events and beings in nature, and therefore, to the 
environment of individuals. This lesson aims to form the basis for the development of skills such as 
understanding and interpreting the living environment, providing solutions to problems or taking 
actions to solve problems. In education, it is aimed to provide students with some behaviors, to 
develop acquired behaviors, and to correct wrong behaviors [20]. For this reason, assessment and 
evaluation are important for an effective science education. Therefore, valid and reliable tests should 
be used in this context. As a result of unconscious activities, it is important for students to have 
awareness and knowledge about recycling, which is an effective activity in eliminating environmental 
problems as well as household wastes that are effective in the formation of environmental problems. In 
line with this focus, it is aimed to develop a valid and reliable test for Domestic Waste and Recycling 
subject. In order to develop a valid and reliable test, it is important to determine the purpose and 
subject of the test, to create an item pool, to get expert opinions, to apply the test, to make item 
analyzes and reliability calculations. Item analysis is employed on the data obtained, and the test, 
which consisted of 18 items, has been concluded by omitting 7 items at the end of the application. The 
test's average difficulty to be .57, and its Kuder-Richardson-20 (KR-20) reliability coefficient value to 
be .825. The developed test is anticipated to contribute to the studies on domestic waste and 
recycling. 
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GETTING PEER-MATCHED BY STUDY INTEREST: STUDENTS’ 
EXPECTATIONS AND INITIAL EXPERIENCES WITH A DIGITAL 

STUDY ASSISTANT 

F. Seyfeli, M. Lübcke, K. Wannemacher 
HIS Institute for Higher Education Development (GERMANY) 

Abstract 
Having friends and peers in student life is associated with positive aspects of academic motivation and 
performance. This increases the demand for offerings to promote collaboration among students. The 
digital student assistance (DSA) SIDDATA addresses the growing need by its match-making module 
that has the overall goal to build virtual communities. Initial experiences with the match-making module 
and the DSA in general confirm that building virtual communities and using a study assistant are very 
beneficial in higher education. The paper presents the results of four design thinking workshops with 31 
students from three German universities. In particular it shows the first experiences with testing the 
match-making module, its further development and students’ expectations of a DSA. 

Keywords: digital study assistant, design-based thinking, student match-making in higher education. 

1 INTRODUCTION 
Strong ties to peers appear to correlate with academic success and to be associated with stronger 
university affiliation (France 2010). Research also shows that social relationships and group formation 
are critical factors in facilitating adjustment in an unfamiliar environment such as the university (Maunder 
2013). These findings are also confirmed by the study of Heublein et al. (2017), which found that 40% 
of the dropouts surveyed felt they had to cope with the demands of a degree program on their own 
(Heublein et al. 2017, p. 160). Due in large part to the COVID-19 pandemic, there is a growing need for 
offerings to promote collaboration among students and dropout prevention measures. 

Following these findings, it may be inferred that building peer relations in university is of high importance. 
The approach of building virtual communities is pursued by the DSA SIDDATA ("Study individualization 
through digital, data-based assistants"), which is funded by the Federal Ministry of Education and 
Research. The DSA is integrated into the local learning management system (LMS) Stud.IP of three 
universities in Germany (University of Osnabrück, University of Bremen and Leibniz University in 
Hanover).  

The research and development project has the overall aim of developing a data-driven DSA by: 

• Encouraging students in defining and pursuing individual study goals 
• Assisting students in making informed decisions for their own individual study path 

• Giving hints, reminders and recommendations situationally appropriate 
• Supporting self-monitoring and self-regulation 

• Contributing to more personal responsibility in the course of studies, e. G. With regard to a 
students’ learning and working behaviour, also in cooperation with fellow students. 

To address these target dimensions, previously unlinked data are integrated within the DSA. By 
combining such data, the DSA should be able to provide individual study reminders and study 
recommendations appropriate to the respective situation. Currently, SIDDATA is in a continuous 
development phase. The prototype offers a total of eight modules to students from three university 
locations in Germany. The modules include 

• Academic Interests: This module includes an AI-based semantic search engine relating natural 
language inputs with a knowledge domain and suggesting educational resources based on their 
content. 

• Match-Making: In this module, the idea of forming peer groups is pursued. By specifying own 
interests, students got matched to peers and can form criterion-based communities with like-
minded people and come into exchange virtually via SIDDATA. In this way, the DSA offers 
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students the possibility to find other learners at the three partner Universities that share adjustable 
properties. 

• Study Abroad: In this recommender, students who are interested in a semester abroad or who 
are already planning a semester abroad are guided with the help of a checklist. Step by step 
students got led through the application process and receive helpful information (e.g. study 
financing, etc.). 

• Memory and Attention: Long-term memory, short-term memory and the ability for task-switching 
are measured with psychometric measures in this module. Based on the results students get 
recommendations for their learning behaviour. 

• Orientation in Study Entrance: In the course of the project, it has become apparent that many 
users are in the introductory phase of their studies. In order to better accompany this group, 
important hints, tips and information are given in this module. 

• Learning Organisation: This module offers a list of methods to inform about techniques for self-
regulated learning.  

• My study goal: This module helps students define their own study goals and pursue them 
throughout their studies. 

• Evaluation: A questionnaire asking the users to rate their experience with the DSA. 

For the purpose of iteratively evaluating the prototype, virtual focus group discussions of 3 ½ hours in 
the format of a design thinking workshop according to Plattner et al. (2010) were conducted. For the first 
prototype, four workshops were held between June and July 2020. The second round took place in 
March 2021 with also four virtual workshops to evaluate the second prototype. This paper focuses on 
the results of the second round as well as taking crucial aspects from the first round into account. The 
results of the workshops illustrate students' impressions and expectations of DSA, especially with regard 
to the match-making module. 

2 METHODOLOGY 
In the first round of the design thinking workshops in 2020, students were asked to develop modules 
that could support them in their studies. In almost all workshops, a module was developed for building 
study groups as well as for studying together in the library, in the sense of a library buddy. On the one 
hand, this should make it possible to get in touch with new fellow students and, on the other hand, be a 
motivation to study. Based on these insights from the first workshop round 2020, we developed the 
module match-making, which was tested in the second round. There, four virtual focus group 
discussions were held each in March 2021 each as part of design thinking workshops with seven to nine 
students from the three university locations involved. Out of a total of 45 interested students, 31 students 
were selected. 

The primary compilation criterion was the study phase. The phases were subdivided into introductory 
phase, middle study phase, and study completion phase. The distribution is illustrated in Figure 1. 

 
Figure 1. Representation according to study phase. 
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In order to develop innovative and creative solutions, the design thinking approach was therefore used 
as a suitable method for assessing and generating ideas for the DSA. Thus, in two development phases 
of the project, virtual design thinking workshops were conducted at times of the COVID-19 pandemic, 
which, not least, initially made the elementary basic principle of physical proximity a challenge and put 
the creative character of the process to the test. The goal of virtualising the approach was therefore to 
draw on a qualitatively and quantitatively balanced selection of tools and activities that were as 
interactive as possible. In the second round of workshops, the collaborative online whiteboard 
Conceptboard (https://conceptboard.com/) was therefore used, which on the one hand promoted 
interactivity and on the other hand allowed the workshop steps to be virtualized well. 

Within the framework of the virtual workshops the focus groups surveyed were asked to select two to 
three modules of the DSA, discuss them in a group work and participate in an online questionnaire 
adapted to each module. The tested modules were then transferred into a so called “AU/ HOW/ NOW/ 
WOW” matrix with four dimensions, to show the extent to which the module is helpful and 
understandable (Figure 2). The matrix is developed by cocd (https://cocd.org/) and makes it possible to 
bring structure to the chaos of ideas and suggestions. Using the method also ensures that none of the 
suggestions that have arisen are overlooked, since the users must now assign all of the original aspects 
to the categories. The matrix is originally based on the dimensions Effort and Originality, where the Y-
axis represents the evaluation of effort, and the X-axis represents the evaluation of originality 
(Zakrzewski et al. 2019). We replaced these dimensions with the dimensions "Helpful in study" and 
"Difficult to understand". Following this logic, moduls that are easy to understand and very helpful were 
classified in WOW, difficult to understand and very helpful are HOW, difficult to understand but not very 
useful are AU, and easy to understand but not very helpful are NOW. 

 
Figure 2. AU/ HOW / NOW / WOW Matrix. 

In the spirit of prototyping in a design thinking format, students were asked to make suggestions for 
optimisation, primarily by expressing their expectations at the module level. This prototyping phase is 
central within the design thinking approach because it is not seen as a proof of concept rather than a 
stimulus for further communication. 

The results were evaluated as part of a structuring qualitative content analysis according to Kuckartz 
(2018) by forming inductive categories.  

3 RESULTS 
In the following, we present the results of the optimization proposals for the match-making module and 
students’ expectations of a DSA in general. 

3.1 Experiences with the match-making module 
In the group works, the match-making module was tested most frequently. In each case 2-3 modules 
were tested, so that there was a total of 30 assignments in the matrix. The match-making module was 
assigned a total of 7 times. 

Figure 3 shows the results:  
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Figure 3. Assignment of the match-making module into the matrix. 

Basically, it can be summarized that the students expressed great interest in the match-making module 
and consider it an enrichment in their studies. Examining the module assignments in the matrix in Figure 
3, a clear result can be derived: The match-making module is helpful on average, but difficult to 
understand.  

What students like most about the module is the idea of forming peer groups by specifying their own 
interests. The fact that students are matched with peers and in this way form criterion-based 
communities with like-minded people and engage in virtual exchanges via SIDDATA appears to be a 
great added value in their studies. The feature of finding other students at the three partner universities 
is also desirable for cross-site exchange.  

Nonetheless, there is a particular need for optimization in the range of usability. Here, the non-
transparency of the matches and the anonymity were criticized during the design thinking workshops. It 
was unclear which criteria were used to determine matches. The suggested matches were sent with 
little information due to privacy issues. In this regard, criticism was voiced several times that the matches 
were too anonymous.  

Also, to facilitate the entry of interests, students would like to see a rough selection of topics and areas 
of interest/hot topics or similar to Amazon: "Other people with this area of interest also like..."  

Likewise, a better visual representation of the matches is desired, e.g. in the form of a matrix with more 
detailed information about the people as well as information about which criterion was considered for 
which matches.  

It becomes more complex with the wish to bring several search requests in connection: Here, one's own 
search criteria should be considered together, so that the matching accuracy of the matches increases. 

3.2 Students’ expectations of a DSA 
With regard to the question of what attributes a DSA should have, students provided extensive feedback, 
which is presented in the SIDDATA flower in the course of the computer-assisted evaluation according 
to Kuckartz (2018), using an inductive main category system. The following five attributes can be derived 
(Fig. 4): 

 
Figure 4. Inductively created attributes of students’ expectations of a DSA. 

• Personal: Students expressed the desire to have design options in a DSA that can be realized 
through customizable, visual components. The presentation of one's own study progress and 
modules already completed should also be considered.  
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• Interactive: The interactive character of the assistant is of high importance. It should be 
intelligently designed, generate dialog-based recommendations, and adapt to users.  

• Supportive: The DSA should respond independently and proactively to current circumstances 
by regularly asking questions.  

• User-friendly: In addition to attractive visualisation of activities and functions in general, such as 
presentation with the aid of videos and graphics, great importance is attached to transparency, 
which includes dimensions such as comprehensibility and traceability.    

• Individual: Students wish to be accompanied by an individual assistant in the study, who provides 
individual hints and reminders and makes it possible for users to weight relevant parameters 
themselves and add their own data. 

These findings are going to be considered in the next prototype-phase.  

4 CONCLUSION AND FUTURE DEVELOPMENT 
In this section, we derive future development requirements from the results presented in section 3. 

Figure 1 shows that more than half of the participants were students in the final phase of their studies. 
It can be assumed that due to this fact they were more able to express targeted expectations than 
students who were in the introductory phase of their studies.  

Our results show that students participating in the design thinking workshops expressed a high interest 
and added value in the match-making module, emphasizing among others that their user experience 
was only held back by the lack of transparency of how matches were generated.  

Consequently, we derive three key development aspects for future development which are already 
considered in the current development phase:  

The match-making module needs to be  

- Extended in its functionality, 
- Improved in its usefulness, 
- More comprehensible. 

Based on the findings, the creation of personal cards is under development for prototype 3 (Fig. 5). The 
following is a preview of the current state. 

 
Figure 5. Personal card of the match-making module. 
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Figure 6. View of the matches. 

Depending on the data students share with other users, they will receive more information about their 
matches (Fig. 6). In addition, the matching function will relate multiple search requests. For example, it 
will distinguish either by similarity or by complementarity. 
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Abstract  
The paper aims to reflect on the tasks for the development of mathematical literacy in the primary 
mathematics primary prospective teacher training. Students were to analyze the tasks from a didactic 
point of view, the strengths and weaknesses of their implementation to classes at primary schools and 
evaluate their potential concerning the development of mathematical literacy. 

In the teaching of mathematics, learning tasks form one of the main instruments of a teacher who, with 
their help, can motivate pupils to learn, explain new subjects, practice and consolidate the subjects 
already covered or diagnose the level of knowledge achieved. Due to the number of mathematical 
problems, it proves useful to further sort and classify these problems. Only in recent decades has a 
specific area been a task for the development of mathematical literacy, although practical tasks showing 
the usefulness of learned knowledge in practical life have a long tradition, but in connection with 
international surveys PISA and TIMMS it has proved useful to work in teaching with these tasks more 
purposefully. 

Within the subject of didactics of mathematics, students of the Faculty of Education Palacký University 
in Olomouc in the form of collaborative teaching had the task of solving assigned tasks for the 
development of mathematical literacy, didactically interpret tasks, find tasks of similar focus and present 
their analysis during seminars. Given that teaching took place in during distance learning, students 
presented during online meetings in MS Teams. The survey was attended by 61 full-time students of 
elementary school teacher program and 36 elementary school and special education teacher program 
at the Faculty of Education of Palacký University Olomouc in the academic year 2020/2021.  

As part of the data evaluation, a qualitative classification of individual papers was performed in terms of 
their difficulty, usability in mathematics lessons, solution options, etc. The analysis showed that students 
do not have much experience with solving similar problems, use in future math classes. The analysis is 
complemented by a demonstration of math literacy tasks that students have created themselves. 

Keywords: Mathematical task, mathematics literacy, mathematics numeracy mathematics teacher, 
students. 

1 INTRODUCTION 
The paper describes the introduction of elements of mathematical literacy into the undergraduate 
training of future teachers, as it is still a topical issue for mathematics didactics theoreticians, practising 
teachers and the general public. The objective of the paper is to reflect on the work of students of 
teaching at the 1st level of primary school with tasks aimed at the development of mathematical literacy. 
The intention was not to create new procedures, tasks or activities, but rather to reflect on problem 
solving from available resources.  

The paper is introduced by the theoretical background, which is defined in the context of the international 
PISA and TIMSS surveys. At the outset, it is also necessary to define the terminology used in the paper, 
as this varies in specialised literature. Some authors use the term mathematics numeracy [1],  while 
others (with whom we agree) use the term mathematics (mathematical) literacy [2]. However, since the 
meaning is more or less the same, we refer the reader to detailed distinctions in specialised literature, 
e.g. [3].  

In the context of a change in the concept of teaching, the need to investigate mathematical literacy has 
thus become very topical. The theoretical definition of mathematical literacy is closely related to the 
international testing of pupils’ mathematical knowledge, which is an integral part of teaching. The 
purpose of regular testing, which is carried out by teachers in regular classes, is to get feedback on how 
well the pupils have learned the material that teachers have tried to teach them. However, the tests 
usually focus only on the pupils’ ability to use the learned algorithms directly related to the topics 
covered. The extent to which pupils are able to apply the knowledge they have acquired in practical life 
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is usually not measured by these tests. The case of, for example, the PISA [4] and TIMSS [5] tests is 
different. Although these tests differ in their design and content, both are aimed at examining 
mathematical literacy in class.  

The most commonly used definition of mathematical literacy is the 2003 formulation based on the needs 
of the international PISA survey: “Mathematical literacy is an individual’s capacity to identify and 
understand the role that mathematics plays in the world, to make well-founded judgements and to use 
and engage with mathematics in ways that meet the needs of that individual’s life as a constructive, 
concerned and reflective citizen.” [6, p. 24]. 

In 2012, the PISA survey focused on mathematical literacy and its definition was slightly modified: 
“Mathematical literacy is an individual’s capacity to formulate, employ, and interpret mathematics in a 
variety of contexts. It includes reasoning mathematically and using mathematical concepts, procedures, 
facts, and tools to describe, explain, and predict phenomena. It assists individuals to recognise the role 
that mathematics plays in the world and to make the well-founded judgements and decisions needed by 
constructive, engaged and reflective citizens.” [7, p. 4].  

The Teacher’s Guide [8, p. 10] states that “the level of mathematical literacy is demonstrated when 
mathematical knowledge and skills are used to define, formulate and solve problems in different areas 
and contexts and to interpret their solutions using mathematics. These contexts range from the purely 
mathematical ones to those in which the mathematical content is not obvious at first, and it is up to the 
solver to recognise it in them.” Therefore, the components of mathematical literacy – situations and 
contexts, competencies and mathematical content [6]– are often characterised in specialised literature 
as forming the complex of mathematical literacy. The individual components are characterised in 
publications such as [9] and [8].  

Incorporating mathematical literacy into teaching should also respect the didactic principles for its 
development – emphasis on experiencing joy in mathematics, correct orientation in mathematical texts, 
use of effective teaching strategies, working with error, inclusion of manipulative activities, modelling, 
effective communication and collaboration in mathematics lessons and digital literacy [10], [11, N. in 
print]. 

It is these aspects and specifically their observance in the course of mathematics teaching that the 
students of mathematics teaching at the 1st level of primary school are introduced to during the studying 
of didactics of mathematics. Below, the paper presents an idea for working with the given tasks and a 
qualitative analysis of that work. 

2 METHODOLOGY 
The content of the empirical part is a qualitative analysis of the students’ work based on mathematical 
literacy tasks. The survey was attended by 61 full-time students of the primary school teacher 
programme and 36 primary school and special education teacher programme at the Faculty of Education 
of Palacký University Olomouc in the academic year 2020/2021.  

The students were presented with a set of 16 problems, from which they were to choose two problems 
per group, solve those problems and didactically process them for use in the mathematics curriculum at 
primary schools. The problems in the set were selected from [8], [12].  

The following research questions were defined prior to an analysis of the results of qualitative part of 
the research: 
(RQ1) What solution strategies did the respondents choose when solving mathematical literacy tasks?  

(RQ2) What strategies do the students recommend for teaching mathematics at the 1st level of 
gramotnost?  

3 RESULTS 
The students solved the problems in groups of 4-5 members; in total, 24 groups were formed. The 
solution of the assignment was prepared in the form of a PowerPoint presentation, which was then 
presented in MS Teams in about 15 minutes. Since a qualitative analysis was performed for 16 problems 
whose scope exceeds the limits of the paper, the results will be presented only for selected problems. 

The first is a problem entitled Internet Relay Chat [13]: Mark (from Sydney, Australia) and Hans (from 
Berlin, Germany) often communicate with each other using “chat” on the Internet. They have to log on 
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to the Internet at the same time to be able to chat. To find a suitable time to chat, Mark looked up a chart 
of world times and found the above (Fig. 1). At 7:00 PM in Sydney, what time is it in Berlin? 

 
Figure 1. Internet Relay Chat. 

After a careful analysis of all the solutions, it turns out that when solving this type of problems (and at 
the same time for their use in mathematics classes) the students most often used (suggested) certain 
selected solution strategies. In the first place, the solution was a manipulative activity, which was often 
recommended for incorporating those problems into mathematics lessons for very young children.  

This method is often followed by a graphic solution, which, however, places higher demands on the 
students’ imagination. A large number of the students chose to solve the problem using this method, 
where they first drew and wrote out the conditions of the problem, and only then did they calculate and 
add the options leading to the solution (Fig. 2). 

 
Figure 2. Internet Relay Chat - rozvaha. 

Another strategy was systematic experimentation. The students chose this method most often, as well 
as reported its use in mathematics classes at the 1st level of primary school. This strategy allows 
students (pupils) to solve even more difficult tasks and problems with the right pedagogical guidance. 
As part of this strategy, the students also used tables, which allowed them to clearly record the progress 
of the solution (Fig. 3). 
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Figure 3. Internet Relay Chat – návrhy řešení. 

The arithmetic solution was close to those students who prefer algorithmic ways of solving problems. In 
this method, the students tried to solve the problem by mathematical calculations only. Although this 
solution method was not as common as graphical solutions or systematic experimentation, it turned out 
that its application could also lead to a successful goal.  

The students were also asked to accompany the solution with a methodological commentary. For the 
task cited above (as well as for the remaining 15 tasks in the set), the students reported that it developed 
logical thinking and working with time data in pupils from a professional mathematical point of view. At 
the same time, they also developed the overall personality of the pupils (patience, perseverance, 
diligence and consistency).  

The students further analysed and considered the problematic parts that could complicate the solution 
for pupils: the correct determination of the “direction” of the time zones that could confuse pupils in the 
calculation (whether it is addition or subtraction). Since this is a non-standard type of task that pupils do 
not often encounter in class, low self-efficacy and fear of solving the task unsuccessfully may also 
influence the solution. On the other hand, knowledge of the geographical context of time zones can help 
pupils to solve the problem. 

Some students were able to offer problems for children to solve and thus identify their solutions directly. 
As an example, let us introduce a problem called “How many white squares?” [14]: For each of the 
squares, find the number of small white squares. How many will the next square have? (Fig. 4) 

 
Figure 4. How many white squares? 

Fig. 5 provides a solution that combines a judgement solution with a graphical solution. The judgement 
solution is based on the assumption that there are 1 black and 8 white squares in a 3x3 square, 4 black 
and 21 white squares in a 5x5 square, and 9 black and 40 white squares in a 7x7 square. The next 
square will be 9x9 squares, so there will be 16 black squares and 65 white squares (the number of black 
squares always increases by the next odd number of squares). In Fig. 5, it can be seen that the pupil 
first deduces that one side of the square is always two squares longer (“the side is always 2 longer”), 
i.e. it has 9 squares. It is taken into account that the black squares “must not touch each other or the 
corners”. This results in a final solution of 65 squares.  
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Figure 5. How many white squares?- correct solution 

Fig. 6 represents an incorrect solution by the pupil. The main problem is the failure to follow the 
instructions in the assignment and the incorrect placement of the black squares “on the inner perimeter 
of the square”, which means that the pupil does not arrive at the correct result although the condition of 
the black squares not touching has been taken into account. 

 
Figure 6. How many white squares?- wrong solution 

4 CONCLUSIONS 
From the above results, it is possible to briefly formulate basic recommendations for teachers when 
implementing tasks for the development of mathematical literacy in mathematics education, as they 
support the development of mathematical literacy in pupils: inferring knowledge on the basis of 
manipulative activities of pupils, linking mathematical knowledge and information; using different 
strategies by pupils; searching for connections, common features, differences; increasing pupils’ interest 
in mathematics.  

Last but not least, this is the aspect on which we based the incorporation of these tasks into mathematics 
lessons. It is about improving the readiness of future teachers to include these activities in their lessons 
- their empathy and high level of mathematical literacy. 
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Abstract 
ª Background:  

The ability to communicate effectively during critical conversations is an essential skill in the workplace. 
Healthy communication is required for the business environment to function at an optimal level. Being 
able to manage the emotions of others in a working group is crucial, as failing to do so has negative 
consequences for the organization.  

ª Problem: 

During conversations, issues usually arise when the verbal, non-verbal and para-verbal components of 
a message are incongruent. The internal emotional state of the counterpart has a significant impact on 
the congruency. Unfortunately, in real life, getting information about the actual internal state of the 
counterpart can be very hard—especially in the workplace. In fact, because of response modulation, 
emotional response can be faked or hidden.  

ª Purpose:  

We believe that those issues could be avoided, and the communication optimized, by learning how to 
recognize the inner reactions of others and shaping our behavior based on it. It means being constantly 
aware during conversation of the emotions and inner physiological states of the other person, whatever 
the visible reactions are. Regardless of the topic discussed, being aware of hidden emotional states of 
others and relating them to visible reactions would help trainees get the character more comfortable, 
their autonomic nervous system balanced, and heart rate maintained at its baseline. 

ª The Method:  

Add to existing interactive digital role play solutions specific information showing emotional response 
and unperceivable physiological indices (autonomic nervous system activation and heart rate) related 
to counterpart’s visible behaviors. The information will be available on the screen in real-time throughout 
the simulation, shown by a “Physio Widget.” In this way, trainees can be constantly aware of the 
unperceivable reactions of the character by monitoring the Physio Widget on the screen, thus learning 
its impact on the conversation. The main purpose is to handle the critical conversation by using the more 
suitable communication style for the character they’re interacting with and for the contest.  

ª Implementation:  

We have already implemented this Physio Widget into SkillGym, an AI-based interactive digital role play 
solution developed according to the latest neuroscientific findings. SkillGym’s character personality traits 
have been defined by the Big Five Factor Model, so each character has a corresponding emotion 
regulation strategy. Heart rate changes and autonomic nervous system activations are based on 
different emotions and set according to data sourced from experimental settings in literature. 

ª Conclusion:  

SkillGym provides active and experiential learning, thus enabling users to practice something that would 
not be possible in real life because inner physiological reactions are unperceivable (inner physiological 
reactions are hardly perceptible). We assume that by practicing, users will learn to shape their behaviors 
on counterparts’ emotions. The repeated pairing of behavioral clues with emotional stimuli, by visual 
processing, would affect different levels of processing: explicit processes of emotional processing by 
information stored in long-term memory, implicit processing by emotional priming and the “Deja-vu 
effect.” The training would enable significant improvements in emotional awareness of the trainees, 
therefore changing behavioral patterns and enhancing communication skills. 
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1 BACKGROUND 
In reviewing the literature about communication, there are many theories postulated by researchers.   

According to “Interaction Models,” communication is known as a circular model: Both the sender and 
the receiver are responsible for the effectiveness of the communication. The “transactional model” differs 
from the interactional one because individuals often act as both the sender and the receiver 
simultaneously [1].  

Therefore, no matter what theories are taken into consideration, it is agreed that any communication is 
a mutual and continuous exchange where both the sender and the receiver deeply influence each other. 
The communication is complex, continuous, and dynamic. Close attention is given to how people qualify 
their own messages both verbally and non-verbally [1]. In other words, when we communicate with 
others, we generate changes in their thoughts, feelings, and internal states and consequently in their 
behaviors (Fig.1). 

 
Fig.1 The Circularity of Communication: How person A internal states affect person B through verbal, 

 non- verbal and paraverbal behaviors. 

2 THE PROBLEM 

2.1 Incongruent messages 
Imagine an angry person who doesn’t want to show their anger. Their behavior will not match their 
internal state and generate in others unexpected reactions, while at the same time reducing the effect 
of the conversation consistently. Indeed, an incongruent message can create issues in communication: 
when what we say sends a different message than what we show with our body language. 

2.2 Emotion control and social environment 
The capacity to regulate emotion is vital to social functioning. After individuals experience an emotion, 
they may attempt to change their emotional displays using response modulation. Response 
modulation is comprised of two distinct, but related strategies: faking unfelt emotions and concealing felt 
emotions [2]. For example, an employee who is angry at their boss may express no emotion to conceal 
what they feel. Alternatively, an employee who is effectively neutral may simulate a smile to appear 
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enthusiastic. Individuals may also combine both strategies, such as when an employee is depressed 
but covers it with a smile in front of customers [3]. We assume, for example, that during a work meeting 
with their manager employees would need to control their emotional responses because inside 
hierarchic relationships the more formal the conversation is, and the more the emotional response could 
be controlled and/or hidden. Emotional responses drive behaviors (e.g., people management, decision 
making, problem solving) by affecting evaluation, judgment, and motivation. Therefore, being aware of 
the emotional response of others is an essential skill to truly understand their reactions and prevent 
misunderstandings. However, in certain social environments, the response modulation makes the 
understanding of these clues very hard. In these cases, relying on physiological clues could be the only 
way to succeed in acknowledging others’ actual reaction. 

3 THE PURPOSE: HOW CAN WE AVOID THIS ISSUE AND EMPOWER OUR 
COMMUNICATION?  

Research in socio-cognitive neuroscience point out that mindreading1 is a crucial skill for interpersonal 
interactions and for navigating social life.  Mindreading is the ability to attribute mental states to oneself 
and others, and it is essential for predicting behavior [4,5]. 

This means that if we are fully aware of the impact our communication has on others, we will be able to 
create the right environment and mental state for an effective communication. If, during a conversation, 
we were able to “read” the physiological state of the participants on top of their visible reactions, we 
would be able to shape our behavior on other people’s reaction and maximize the result. Unfortunately, 
in real life interactions, the inner physiological responses of others are hardly perceptible, and internal 
states are usually faked or hidden. 

But why should we practice something that is considered unavailable in real life? 

We believe that, if we were able to read and experience the connections between the internal state of 
the interlocutor and their physiological parameters on a regular basis, we would be better able to learn 
new behaviors. This would allow us to instinctually reproduce these new behaviors in real life.  

How can we develop these skills through training?  

SkillGym is an innovative digital role play platform that allows people to train their behaviors in an 
immersive and interactive online environment. A blend of training methodology and interactive 
technology, bringing true stories to life, it specifically addresses the most critical business conversations 
to develop experience through consistent practice. Today, SkillGym is the only training program that 
allows users to practice the association between perceivable behaviors as well as the actual emotions 
and inner physiological state of your counterpart. This occurs during simulated critical conversations, 
leveraging specific metrics available during the training. The scope of this article is to delve deeper into 
the subject and present an innovative piece of training methodology developed at SkillGym to further 
enable conversational skills by an experiential training procedure that can make detectable and 
understandable the weak signals sent by others and learning new behaviors to deal with them 
effectively. 

4 THE METHOD 
Neuroscientists are now able to experimentally investigate emotional effects on peripheral physiological 
response in healthy subjects [6]. We used data available in literature about assessment of 
cardiovascular and heart rhythm in emotions and correlated them to different kinds of personalities to 
implement the pre-existing SkillGym training program. 

4.1 Emotions: neural substrates, a brief overview 
The linkage between the amygdala (a structure of the limbic system) and the neocortex represents the 
center of cooperation and struggles agreements between thought and feeling, head and heart [7]. 
Research conducted using the fMRI demonstrated that there are solid connections between the 
amygdala and the prefrontal cortex (left and right), and the activation of one of these areas processes 
the emotions in a different way (the left PFC decode the emotions whilst the left PFC reconsider them, 

 
1 The agreement is lack in terminology. Since, this debate is not the main purpose of the present topic, the term Mindreading is 

employed here referring also to “mind perception” and “mental-state attribution” “Theory of Mind”  
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activating in this last case the so-called rumination) [8]. As it has been demonstrated that is impossible 
to separate emotions from cognitive processes, we can use this knowledge to improve our 
communication styles, reading and responding to others’ emotional states and creating a healthy and 
motivational environment.  

People use affective conditions as salient information to formulate evaluations and 
judgements, and consequently drive avoidant or approaching behaviors. 

4.2 Emotions and autonomic nervous system (ans) 
It must be specified that the generation of emotion is not just the result of physiological changes [9], and 
there are different contemporary researchers in the field of emotion with contrary positions on the topic 
of autonomic nervous system (ANS) activation in emotion [6]. However, the high correlation between 
emotions and ANS activation has been widely accepted [10]. Physiological reactions are mostly 
controlled by the ANS, which is further divided into the sympathetic nervous system and the 
parasympathetic nervous system. These two systems maintain a mutual balance and a low degree of 
physiological arousal in the normal physiological state [9]. 

• The sympathetic nervous system has an excitatory effect. When an individual is under a 
physiological or psychological stress, there is a dominant activation of the sympathetic system, 
resulting in physiological arousal (increase in heart rate, respiratory rate, and pulse). The 
sympathetic system is mediated by neurotransmission of Norepinephrine, also called 
Noradrenaline (α and β adrenergic receptors). 

• The parasympathetic nervous system has an inhibitory function on heart rate, atrioventricular 
conduction, and cardiac contractility to ensure proper rest and energy reserves of the heart [11]. 
The parasympathetic system is mediated by acetylcholine neurotransmission.  

The inputs from the internal physiological conditions and the external dynamic environment are integrated 
by the central autonomic network. Subsequently, these inputs and changes are used as signals to flexibly 
adjust the physiological arousal (including arousal associated with emotional expression and regulation). 
The outputs can reach the sinus node through the ANS and affect the heart rate.  

4.3 Heart rate and emotions 
The advantages of using physiological measurements to analyze subjective behavior [12] is that 
physiological responses can be recorded when respondents are behaving. At the same time, these 
responses are difficult for subjects to be consciously controlled [13]. So, even if subjects can fake, hide 
or modulate their manifest behavior, they cannot control their own physiological responses, which 
means that they are completely reliable. Much research has been conducted on emotional topics, and 
almost all of them use heart rate (HR) and heart rate variability (HRV) as ANS activation index. In Kreibi’s 
review (2010) several notable differences between emotions emerged:  

• HR was increased for negative (anger, anxiety, contamination related disgust, embarrassment, 
fear, crying, sadness) and positive emotions (imagined anticipatory pleasure, happiness, joy) as 
well as surprise [6]. The heart rate increase suggests a sympathetic activation.  

• HR decreased in non-crying sadness, acute sadness, affection, contentment, visual anticipatory 
pleasure, and suspense—emotions that all involve an element of passivity and may be taken to 
suggest vagal mediation [6].  

Interestingly, “joy” (in studies using real-life manipulations e.g., expression of appreciation and reward 
by experiment) appears to be characterized by increased β-adrenergic sympathetic activation, an 
autonomic response component that has been associated with increased motivational engagement [14]. 
Due to the fact that there are many different classifications of emotions, for methodological issues, we 
used the same one used by Kreibig. 

4.4 Emotions and physiology during conversation 
The emotional response to critical conversations is strongly related to physiological indices and 
parameters changes. Depending on the type and intensity of emotions, the autonomous nervous system 
will react in different ways. 
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ANS is further regulated by the central autonomic network, which consists of partial cortical (medial 
prefrontal and insular cortices), limbic (anterior cingulate cortex, hypothalamus, central nucleus of the 
amygdala, bed nucleus of the stria terminalis BNST) and brainstem (periaqueductal grey matter, 
ventrolateral medulla, parabrachial nucleus, nucleus of the solitary tract) regions [15]. The central 
autonomic network can integrate the inputs from the internal physiological conditions and the external 
dynamic environment, then flexibly adjust the physiological arousal (including arousal associated with 
emotional expression and regulation) in response to these changes and further realize the regulation of 
the emotional reaction. The outputs can reach the sinus node through the ANS and affect the heart rate. 
The heart rate is increased by noradrenalin release in the sympathetic nervous system, or decreased 
by cholinergic release in the parasympathetic nervous system. The breath rhythm changes 
consequently. When measured, it allows us to truly read others’ reactions and shape our behavior  
accordingly.  

In summary, both physiological and emotional activation are related to the interlocutor 
reactions. 

Furthermore, even though physiological indices cannot be easily perceived, it’s impossible 
for humans to fake them. We stated that understanding emotion’s response patterns and 
physiological activation is a fundamental skill that may allow us to truly detect others’ 
reactions and shape our behavior focusing on them.  

5 THE IMPLEMENTATION: HOW SKILLGYM EMPOWERS COMMUNICATION 
SkillGym’s behavioral training approach has been further enhanced by adding triggers connected to 
characters’ physiological reactions. Physiological changes are related to different emotional responses 
and are based on the circularity of the communication. In other words, if we are aware of these 
physiological modifications in our recipients, we can change the destiny of the conversation. Examples 
of how this approach might work are described below. They better explain how this approach might 
increase the learning potential beyond the visible triggers already implemented in the earlier versions of 
SkillGym.  

ª A conversation with mixed signals 

What happens if during a conversation we start sending mixed feedback? If the interlocutor is an 
introverted person and struggles to deal with emotional regulation, we may assume that the immediate 
reaction will be anxiety. When someone experiences this kind of emotion, there is a sympathetic 
activation of the autonomic nervous system, an immediate release of noradrenaline, and an increase in 
the heart rate. Especially if we are dealing with an introvert personality, it is reasonable to infer that the 
behavioral response would be very controlled and we would not realize that we are damaging our 
relationship with the recipient. Using the heart rate as specific feedback, we could redirect the 
conversation, shaping our approach on other’s emotions. This means that by giving appropriate 
feedback we may reduce the other person’s anxiety level, slow down the heart rate to the baseline and 
reframe a functional conversation  

ª A Good Functional Conversation 

What happens if the conversation is functional, and both our messages and our behaviors are 
responsive and attuned to other’s emotions and expectations?  The interlocutor will remain calm, their 
ANS will be balanced, and their heart rate will remain unchanged. Our interlocutor will listen to us, they 
will clearly understand what we are saying, and they will be better able to think autonomously, make 
sound decisions, solve problem with a clear mind—all without hidden negative emotions caused by 
checking the heart rate.  In this case we will be encouraged to repeat the same approach in the future. 

In summary, our finding is that unperceived physiological parameters connected to emotional changes 
have a functional role in driving the conversation. Being aware of what allows us to shape our behavior  
dramatically empowers communication (Fig.2). 

5.1 Skillgym “physio widget” 
As a result of previous discussions, SkillGym added a new neuroscience-based technology to foster the 
user experience. The specific challenge this new add-on addresses is to train people to become more 
aware of signals that are hardly perceptible and of the internal state of others during critical 
conversations. 
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Thanks to this new functionality called “Physio-widget”, trainees will have the ability to go beyond what 
they can see using emotional response and corresponding ANS activation (Fig.2). The Physio Widget, 
which appears during the interaction between the trainee and the character, shows in real time the 
character’s inner physiological reactions related to the characters’ individualized reactions and different 
personality traits that affect both the level and intensity of emotional response and its subsequent ANS 
activation. 

 

Fig.2 The SkillGym training program functioning. 

5.2 How it enhances the user experience 
Given all the previous considerations, from now on SkillGym (will) implement your experience.  

Let’s imagine for instance that you are in the middle of the role play, and your communication style was 
not appropriate. Maybe you wouldn’t see that much difference in their behavior or verbal, para-verbal 
and/or non-verbal behavior—or maybe just a slight effect. Without a specific clue, you would keep going 
on. But on your screen, you now have the Physio Widget. What specific information does the feedback 
provide to you? How might you interpret it?  

 
Fig.3 The “Physio”Widget. What is screened during the training. 

The Widget will show (Fig.3):  

1 the emotion experienced by the character in a specific moment. In this specific example, you can 
read ANGER. This is quite a clue.  

2 the number of the heart rate, which changes. In the example the heart is beating faster and faster 
(if the baseline is around 72 BPM, now it is 94 BPM).  
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3 the progression of the heartbeat represented with red progression bars. 

All those hints mean that the character is now angry, and there is a sympathetic activation and a 
noradrenaline release (heart rate increase). You wouldn’t be completely aware of this situation without 
the Physio Widget because the character is trying to hide the real feelings. He doesn’t want to lose 
control. especially in the working environment. But now, the Physio Widget is warning you to quickly 
change the conversational style, otherwise the communication will fail. Hence, you start behaving 
properly. The information on the Physio Widget is slowly changing. If you keep having a good 
communicational style for a certain number of responses, you can read on your screen:  

1 The emotion becoming “neutral” 
2 A deactivation of the sympathetic nervous system, which means that the heart rate slows down. 

It is around 70 again, on its baseline. 
3 The color of the progression bars was yellow after the first right answers and now is back to green. 

Your communication style has affected both the character’s emotions, and internal state, eliciting 
different kinds of responses. Thanks to the constant training, the user will be able to repeatedly pair 
visible and invisible clues (that wouldn’t be available without the widget), thus generating new and more 
effective behavioral patterns. This information is not only available in real time during the game, but 
there is also the possibility of watching it again in augmented reality. This implementation provides the 
opportunity to boost the learning. Indeed, it combines the SkillGym method, the experience-based 
learning with the explicit one, thanks to the ex-post analysis. Moreover, thanks to AI technology, the 
SkillGym training bases the character’s behavior on the whole conversation flow. Each reaction takes 
into consideration the conversation as a continuum (like in real life). Hence, the characters behave 
according to the whole conversation and not only to the single line. This is a brand-new innovation in 
this field.  

6 WHY SHOULD I PRACTICE? NEUROSCIENTIFIC EXPLANATIONS 
At this point, an interesting question might be asked: Why should I be trained with inner signals, if they 
are not available in real life? We have reasons to believe that after the training the new learned behaviors 
would be automatically repeated in real life as well. Let’s see how scientific findings back up our belief. 

6.1 Mindreading fails 
This is a short description of how mental state attribution works and how it might fail. Since the early 
1980s, different approaches dominated the field of “mindreading,” also known as “Theory of Mind,” The 
most relevant ones might be considered: theory theory (TT), and simulation theory (ST), even if, there 
is the tendency to take into consideration hybrid theory (TT/ST) [16]. 

• TT posits causal links between environmental inputs, inner states, other inner states, and 
behavioral outputs. Given information about another person’s observed behavior or facial 
expression, etc., attributors make theoretical inferences to his mental state. 

• ST (in its original form) says that people employ imagination, mental pretense, or perspective taking 
(‘putting oneself in the other person’s shoes’) to determine others’ mental states beliefs [16]. 

Of interest to us, there is also the use of term ‘reexperience,’ which is often employed in the cognitive 
science literature. In cognitive scientific wording, the term ‘reexperience’ indicates an event that can be 
unconsciously reexperienced if there is a neural or functional resemblance (but no phenomenological 
resemblance) between the original experience and another experience [16]. The assignment of 
emotional state to another person has as a neural basis the famous “mirror neurons” or “mirror 
processes.” Findings have shown that people use mirror processes to predictively assign intentions to 
people’s future action and low-level of mindreading. In contrast, high-level mindreading is more complex 
and tends to involve propositional attitudes. It typically requires guidance by information stored in long-
term memory. Third-person mindreading is a high-level process [17]. 

6.2 The experience has an impact: explicit processing 
Emotional processing could be viewed along a continuum, from an implicit/unconscious level to an 
explicit/conscious one [18,19]. The explicit processing requires declarative evaluation and involves 
higher cognitive resources to define conscious emotional states[19]. One of SkillGym’s principles is: 
“Practice changes habits. A real change in habit-driven observable behaviors happens only when 
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trainees are consistently engaged with practice-based training programs, where they turn learning into 
continuing and actionable feedback-driven experience.” We believe that the ability of mindreading and, 
consequently, the ability to handle the conversation, may be affected by experience. The new knowledge 
acquired by the training experience is stored in long-term memory, where it may positively affect the 
explicit processing. The ability of mental state attribution could be improved by the new information, 
involving high cognitive processes. The repetitive experience in recognizing others’ emotions and 
reactions during the conversation will create new behavioral patterns that are highly likely to occur in 
real-life interactions. 

6.3 Implicit processing and affective priming 
As opposed to explicit processing, the implicit processing of emotions is an automatic, procedural, and 
non-conceptual process [18, 19, 20]. Even when experienced subconsciously, implicit attitudes 
influence our behavior. Affective judgments can often be influenced by emotional information that people 
unconsciously perceive. Automatic evaluations of incoming stimuli direct subsequent behavior and 
judgments [21,22]. One demonstration of such implicit attitudes is “affective priming”. Priming Is a 
cognitive process that occurs when exposure to one stimulus alters a reaction to a later stimulus. One 
implication of affective priming effects is that they can be used to infer attitudes. "Joy" speeds up 
responses to "happy" because we expect people to have positive associations with both those words. 
But what about ambiguous words or stimuli? Is "blue" positive if it's someone's favorite color? If that 
person is primed with "happy" and responds more quickly to "blue" than to "red," that suggests a positive 
association with the word blue. There is also evidence for affective priming from unconsciously 
perceived emotional facial expressions [23]. Emotional stimuli are prioritized in visual processing [24]. 
That’s why, as described below, we have further enhanced the information available during the SkillGym 
user experience by displaying not only visible behavioral clues (such as facial expressions and posture) 
but also explicit emotional words and colored signals indicating the variation of the heart rate—all at the 
same time. By simultaneously introducing this visual information, the reaction to the situation will be 
primed and the trainees will be able to modify and adapt their behavioral patterns in learning new 
relational patterns. After a regular practice of the SkillGym simulators, trainees will be able to change 
their communication style by not only using the indicators of emotions and heartbeat but also by reading 
all perceivable clues from both the context and the verbal and para verbal communication of the other. 
The clues available in real life will elicit the correct mental state attribution, and consequently, a more 
efficient behavior during any conversations. 

6.4 “The deja-vu effect” 
Although déjà vu is beginning to receive attention among scientists, few studies have empirically 
investigated the phenomenon [25]. There is evidence that dejà-vu may be related with familiarity, and 
there are scientific findings that suggest a possible relationship between familiarity-based recognition 
and déjà vu.  

Clearly et al, have results suggesting that déjà vu is related to familiarity and that it can be elicited by 
similarity to a previous experience stored in memory. They conducted experiments suggesting that when 
an experimentally novel scene resembled a previously viewed scene in configuration, increased 
familiarity with the novel scene occurred, even when the studied scene responsible for that increased 
familiarity could not be recalled. Their results suggest that dejà-vu might be stimuli-driven [25]. 

We used these findings to frame SkillGym training functioning. SkillGym AI-based technology allows 
users to have an interactive experience where real human beings come alive, reproducing a real working 
environment. Thanks to this peculiar resemblance to reality, the training is able to elicit familiarity while 
experiencing a similar situation in real life. It means that trained users might experience familiarity in a 
critical conversation and automatically behave with a functional and confident behavior, since they 
already did it several times.   

7 CONCLUSIONS 
In conclusion, AI-based technology used by SkillGym provides a functional, efficient, and effective 
training program dramatically improved by the Physio Widget add-on. The Physio Widget gives the 
opportunity to be constantly aware, monitoring in real time the emotional response and the internal state 
of the interlocutor. SkillGym uses neuroscience findings to practice something that would not be possible 
in real life. Thanks to the repeated pairing of behavioral clues with emotional responses and 
physiological indices, trainees learn how deeply the partner is affected by their conversational style.  
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The training acts both on implicit and explicit level of processing, and enables relevant improvements in 
emotional awareness, hence changing behavioral patterns. This improved behavior would remain in real 
life conversations too, including long after the end of the training.  

This conversational mastery, along with the ability to interact with others functionally, is essential for 
those who operate in any business environments and need to adequately cope with events, situations, 
and/or conversations involving other people.  

No matter your position in the company, every day critical conversations must be productively handled 
with teammates and/or team leaders, as supervisors, coordinators, managers, directors as well as with 
clients, service providers, consultants. Healthy communication style is required to build good 
relationships, trust, and teamwork. The ability to accurately recognize the feelings of others is a key part 
of your EQ (emotional intelligence quotient).  

The ability to recognize the emotions of others is the basis of communication, and a good communication 
style leads to good relationships, effective decision making, and a productive work environment. That’s 
why we give you the ability to practice it.  
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Abstract 
Education around the world has been affected by the COVID-19 pandemic. The affected subjects who 
were not prepared for the arrival of such a pandemic were also universities. These universities were 
forced to teach online on a day-to-day basis. This move to online was challenging not only for teachers 
but also for students. The aim of the presented article is to evaluate the satisfaction with online teaching 
and the use of technology at a selected university in the ongoing COVID-19 pandemic. The data was 
obtained by quantitative research using a questionnaire among respondents (n = 306). The data was 
collected in 2020 among full-time bachelor’s and master’s degree students at selected university in the 
Czech Republic. The results demonstrate that 71% of the respondents are satisfied with various aspects 
of online teaching. More than 80% of respondents use a laptop for online teaching. Over 85% of 
respondents use WIFI connections and the most used platform for online learning is MSTeams (more 
than 95% of respondents). 

Keywords: COVID-19 pandemic, education, student, on-line, technology, university. 

1 INTRODUCTION 
The Covid-19 pandemic, which began in March 2020, has changed the world as we knew it in the past. 
Its origin can be traced to the Chinese province of Wu-chan, from where the dangerous virus gradually 
began to spread around the world [1, 2, 3]. The pandemic has affected all areas of economic and social 
life, and the damage caused will affect the lives of generations to come. It is no exaggeration to say that 
the functioning of society has been fundamentally affected and, in some areas, the basic security has 
been lost [2].  

The closure of all educational institutions across the world within a few days placed the education 
systems of all countries around the world in the difficult situation facing the task of ensuring education 
and the successful completion of the ongoing school year at all levels of study [4]. Naturally, the situation 
has also affected colleges and universities. There was a need to continue the educational process 
expeditiously with all available resources [5]. Until March 2020, the typical teaching situation at schools 
could be characterized by students meeting in classrooms according to their timetables and teachers 
delivering the standard content of their courses, often in the form of formal lectures [6]. The worldwide 
increase in the demand for online education has confirmed the need for the adoption and application of 
cutting-edge technologies [7]. 

Within the university setting, individual faculties play a central role in supporting students on their journey 
to education [8, 9]. Daniel (2020) [10] also considers the reassurance of students and parents about the 
further successful functioning of the educational process to be a key element in terms of the educational 
institution´s response to the Covid-19 pandemic crisis. Tan [9] points out that students found themselves 
alone and isolated from their peers, in addition to having to adapt to the new form of online learning. 
Raaper and Brown (2020) [8] highlight the role of university staff in the educational process and the 
specific demands placed on them in the context of distance learning. This requires educators´ self-
reflection and nurturing their own professional capital. Tejedor et al. (2020) [11] add that teachers need 
to demonstrate also technological and digitally-pedagogical knowledge in addition to their subject matter 
expertise in distance education.  

The rapid closure of schools has resulted in the need for rapid transformations, technological innovation, 
and digitization of educational processes [6]. With the proliferation of the Internet and new 
communication technologies, online education systems were already used around the world before the 
start of the Covid-19 pandemic [6], but it was seen and used more as a complement to traditional face-
to-face school education [12]. In the short term, differences persisted around the world in terms of the 
implementation of online education in countries or school systems that had not had the technical 
infrastructure to support distance education and universal access to technological devices until then [6, 
13]. With respect to the preparation of students in distance education, Daniel (2020) [10] emphasizes 
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the importance of asynchronous learning in digital formats, pointing out the importance of their quality 
and variety of assignments just as with synchronous education. 

In the context of the Covid-19 pandemic crisis, it is crucial that the academic education community learns 
their lessons from the experience and gives preference to a progressive and scientific approach when 
implementing practical solutions to problems [14]. Zhao (2020) [3] argues that although the closure of 
schools has resulted in a number of innovations and the institutional self-examination, the chances of 
long-term and widespread positive changes in education depend on how the Covid-19 pandemic is 
viewed. The author adds that if the crisis is perceived only as a short-term problem, it may be presumed 
that there will be a return to the original state. He takes the view that this way of thinking and behaviour 
is probably typical of the majority of schools around the world [3]. Reimers (2020) [13] sees the 
investment in the online learning infrastructure as an advantage that will remain in existence even after 
overcoming the current educational difficulties. Furthermore, Onyema et al. (2020) [7] notes the need to 
adopt technologies and to improve digital skills in line with the new global trends in education in the long 
term as the use of different platforms and technologies becomes a new reality for all stakeholders in the 
education process. 

The theoretical framework is presented in the Introduction. The Methodology chapter deals with the 
method of performing the primary research and the description of the surveyed sample of respondents 
in terms of basic sociodemographic characteristics. The Results chapter presents the results of the 
survey and includes a discussion and a comparison of the outcomes of our research with similar surveys 
in terms of the investigated issues. The most important findings are shown in the Conclusion chapter. 

The aim of the presented article is to evaluate the satisfaction with online teaching and the use of 
technology at a selected university in the Czech Republic in the ongoing COVID-19 pandemic. 

2 METHODOLOGY 
The theoretical background of this paper presents the issue within various contexts. A comparative 
method was implemented to process scientific sources, i.e. scholarly and specialised papers and 
literature, numerous journals, and relevant current internet sources.  

Primary data were collected using a questionnaire. The questionnaire was conducted in 2020. The 
questionnaire was realized on-line. The respondents were full-time students at selected university in the 
Czech Republic. In total, 306 respondents took part in the primary research. 

Basic sociodemographic factors of the respondent reference group were as follows. 

Table 1. Sociodemographic factors of the respondents in %. Source: own research, 2020 

Gender 
Female 70.92 

Male 29.41 

Level of study 
Bachelor's degree 55.88 

Master’s degree 44.44 

The quality of the above is the responsibility of the author. The contingency table is used for transparent 
visualization of the mutual relations of two statistical variables. The type of the contingency table is given 
by the number of rows r and the number of columns s, is means r × s [15]. Obviously, 𝜒!is a 
measurement of the overall dissimilarity of 𝑛"# and 𝑚"#. The bigger the difference between the observed 
and expected values, the higher the test statistic χ!.  

𝑚"# =
𝑛" . 𝑛#
𝑛  (1) 

𝜒! ='
(𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 − 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑)!

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦	𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑  (2) 
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i and j are indexes of rows and columns, nij are observed marginal frequencies, ni and nj are marginal 
totals, n is grand total of observations, mij are expected frequencies. We compare χ! to the critical value 
χ! with a chi-square distribution of (r-1)(s-1) degrees of freedom at the chosen level of significance. We 
reject the hypothesis if χ! is larger than the table value. This test is valid asymptotically, and thus can 
only be applied if there are a sufficient number of observations. All expected values ought to be higher 
than one [16]; at the same time, the table should not contain more than 20% of theoretical incidence 
rates (frequencies) of less than 5. Where zero values occur in any of the fields, we proceed to analyse 
a derived table, created by merging a small number of categories [16]. Cramér's V was used to 
determine the degree of association between the variables. 

The following hypotheses were the subject of data analysis: 

• H01: Satisfaction with various aspects of online teaching is independent of the respondent’s gender.  

• H02: Satisfaction with various aspects of online teaching is independent of the respondent’s level 
of study. 

3 RESULTS 
In this chapter, the results of the primary research in the field of online teaching and technological claim 
are presented, including comments. The next part is discussion, where the comparison of the final 
results of the own research with similar studies in the context of the issue is carried out. 

First, it was determined whether students are generally satisfied with the various aspects of online teaching 
that have been used at the university. Of the total number of respondents, 71.57% (219) are satisfied with 
online teaching and 28.43% (87) are not (detailed structure of answers is given in Table 2.)  

Table 2. Satisfaction with various aspects of online teaching, in %. Source: own research, 2020. 

Gender/ 
response 

Very 
Satisfied  

Rather 
Yes 

Rather 
Not 

Very 
Dissatisfied 

Absolute 
expression 

Relative 
frequencies 

Female 12.75 % 37.58 % 17.65 % 2.61 % 216 70.59 % 

Male 7.19 % 14.05 % 6.86 % 1.31 % 90 29.41 % 

Total 19.93 % 51.63 % 24.51 % 3.92 % 306 100 % 

In relation to satisfaction with online teaching, the following two statistical hypotheses were tested. 
These hypotheses were tested in relation to the gender and degree of study of the respondents (see in 
Table 3.). 

Table 3. Tested hypotheses. Source: own research, 2020. 

Number of hyp. Wording of hypotheses χ2 Critical value H0 can be rejected Cramer's V 

H01 
Satisfaction with various aspects of 
online teaching is independent of the 
respondent’s gender. 

1.4 7.81 cannot be rejected - 

H02 
Satisfaction with various aspects of 
online teaching is independent of the 
respondent’s level of study. 

6.45 7.81 cannot be rejected - 

In the case of the first established hypothesis, whether satisfaction with various aspects of the 
established online teaching depends on the gender of the respondents, the dependence was not proven. 
In terms of H01, the value of statistics χ2 (1.4) is lower than the critical value at level 0.05 (7.81). The 
zero hypothesis cannot be rejected. Satisfaction with various aspects of online teaching is not depends 
on the gender of the respondent. 
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Even in the case of the second tested hypothesis, the dependence was not proven. The dependence of 
satisfaction with various aspects of established online teaching at the study level was tested. In terms 
of H02, the value of statistics χ2 (6.45) is lower than the critical value at level 0.05 (7.81). The zero 
hypothesis cannot be rejected. Satisfaction with various aspects of online teaching is not depends on 
the respondent´s level of study. 

In terms of the use of technological equipment, respondents were asked which tool they most often use 
for online teaching. The most frequently used laptop is the 81.37% (249) respondents. The second tool, 
but many times less used, is the desktop computer, which was mentioned by 13.40% (41) of 
respondents. The mobile phone, which was mentioned by 3.27% (10) of respondents and 1.96% (6) of 
respondents, stated the iPad, is used to a minimum. (see in Figure 1.)   

 
Figure 1. Technological equipment and connection. Source: own research, 2020. 

Furthermore, respondents were asked what connection they use for online teaching. Respondents most 
often mentioned WIFI, which they use at home. This was followed by a Wire home connection - that is, 
a cable connection from home. The least used connection via mobile data on a mobile phone.  

 
Figure 2. Communication platforms. Source: own research, 2020 

Part of the information obtained was also which communication platforms are used for online teaching, 
but also for communication between students. From the point of view of communication between 
students, the social network Facebook clearly predominates, which was mentioned by 82.35% (252) of 
respondents. This was followed by the MSTeams platform, which was mentioned by 8.82% (27) of 
respondents. 8.82% (27) of respondents stated that they prefer another communication platform such 
as Instagram or email. From the point of view of teaching, the MSTeams platform is preferred, through 
which teaching took place, so it was used the most. 

The importance of social networks with the advent of the COVID-19 pandemic has undoubtedly increased. 
In relation to communication platforms, Facebook is one of the most used. Many studies confirm that 
various social networks are a tool for teaching and communication between students [17, 18]. 

Almusharraf and Khahro (2020) [19] based on their research of university students' satisfaction in the 
Kingdom of Saudi Arabia with online teaching during the Covid-19 pandemic note increasing general 
positive evaluations over time. Furthermore, the authors express the opinion that online platforms were 
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generally positively evaluated by the student as a constructive learning environment. Fatani (2020) [20] 
also reached the same conclusions, considering the interactive teaching style and the level of 
communication with the teacher to be important factors in satisfaction with online teaching. In their study, 
Gopal et al. (2021) [21]  dealt with the opinions of students of economics, the results show that in addition 
to the above, the design of the course and the speed of feedback can also be described as determinants 
of satisfaction. The same conclusions were reached by Baber (2020) [22], who adds that these factors 
can be generalized on an international scale. Given that most students emphasize the person of the 
lecturer in terms of overall satisfaction with online teaching, it is necessary to point out the importance 
of university technical background and knowledge of individual lecturers and their IT skills [23]. Based 
on their research on satisfaction with distance learning in engineering students, Warfvinge et al. (2021) 
[24] state that college students were better able to cope with the transition to an online platform, while 
men generally showed more negative attitudes. 

4 CONCLUSIONS 
The aim of the presented article is to evaluate the satisfaction with online teaching and the use of 
technology at a selected university in the Czech Republic.The data was obtained by quantitative 
research using a questionnaire among respondents (n = 306 The results demonstrate that 71% of the 
respondents are satisfied with various aspects of online teaching. More than 80% of respondents use a 
laptop for online teaching. Over 85% of respondents use WIFI connections and the most used platform 
for online learning is MSTeams (more than 95% of respondents) no statistical dependence was found 
in the study by the data statistical analysis. Online teaching and technological resources have taken on 
a new dimension in the COVID-19 pandemic. 

REFERENCES 
[1] T. Buttler, D. George and K. Bruggemann, "Student input on the effectiveness of the shift to 

emergency remote teaching due to the COVID crisis: Structural equation modeling creates a more 
complete picture," International Journal of Educational Research Open, vol. 2, no. 2, 2021. 

[2] C.M. Toquero, "Challenges and Opportunities for Higher Education amid the COVID-19 Pandemic: 
The Philippine Context," Pedagogical Research, vol. 5, no. 4, pp. 1-5, 2020. 

[3] Y. Zhao, COVID-19 as a catalyst for educational change. Prospects, vol. 49, no. 1-2, pp. 29-33. 
https://doi.org/10.1007/s11125-020-09477-y, 2020.  

[4] K. A. A. Gamage, D. I. Wijesuriya, S. Y. Ekanayake, A. E. W. Rennie, Ch. G. Lambert and N. 
Gunawardhana, "Online Delivery of Teaching and Laboratory Practices: Continuity of University 
Programmes during COVID-19 Pandemic," Education Science, vol. 10, no. 291, pp. 1-9, 2020. 

[5] F. A. Faize and M. Nawaz, "Evaluation and Improvement of students’ satisfaction  in Online learning 
during COVID-19," Open praxis, vol. 12, no. 4, pp. 495-507, 2020. 

[6] J. König, D.J. Jäger-Biela, N. Glutsch, "Adapting to online teaching during COVID-19 school closure: 
teacher education and teacher competence effects among early career teachers in Germany," 
European Journal of Teacher Education, vol. 43, no. 4, pp. 608-622, 2020. 

[7] E. M. Onyema, N. C. E. Eucheria, F. A. Obafemi, S. Sen, F. G. Atonye, A. Sharma and A. O. 
Alsayed, "Impact of Coronavirus Pandemic on Education," Journal of Education and Practice, vol. 
11, no. 3, pp. 108-121, 2020. 

[8] R. Raaper, C. Brown, "The Covid-19 pandemic and the dissolution of the university campus: 
implications for student support practice," Journal of Professional Capital and Community, vol. 5, 
no. 3/4, pp. 343-349, 2020.  

[9] Tan, C. (2021), "The impact of COVID-19 pandemic on student learning performance from the 
perspectives of community of inquiry", Corporate Governance, Vol. ahead-of-print No. ahead-of-
print.  

[10] S. J. Daniel, "Education and the COVID-19 pandemic," Prospects, vol. 49, no. 1-2, pp. 91-96., 2020.  

[11] S. Tejedor, L. Cervi, F. Tusa, and A. Parola, "Educación en tiempos de pandemia: reflexiones de 
alumnos y profesores sobre la enseñanza virtual universitaria en España, Italia y Ecuador," Revista 
Latina, vo. 78, pp. 1-21, 2020. 

2778



 

 

[12] L. Zhou, S. Wu, M. Zhou, F. Li, "School’s Out, But Class’ On', The Largest Online Education in the 
World Today: Taking China’s Practical Exploration During The COVID-19 Epidemic Prevention and 
Control As an Example," Best Evid Chin Edu, vol. 4, no. 2, pp. 501-519, 2020.  

[13] F.M. Reimers, A. Schleicher, "A framework to guide an education response to the COVID-19 
Pandemic of 2020," Paris: OECD. Retrieved August 15, 2021, 2020.  

[14] S. Rose, Medical Student Education in the Time of COVID-19. JAMA, vol. 323, no. 21, pp. 2131-
2132, 2020.  

[15] R. Hindls, S. Hronová, J. Seger and J. Fischer, Statistika pro ekonomy. Praha: Professional 
Publishing, 2007. 

[16] J. Hendl, Přehled statistických metod zpracování dat: Analýza a metaanalýza dat. Prague: Portál, 
2009. 

[17] A. Embuldeniya, "Use of Social media on Education during the Pandemic Situation," Asian Journal 
of Advances in Research, vol. 9, no. 2, pp. 13-26, 2021. 

[18] N. Ghounane, "Facebook as a learning platform in Algeria during the COVID-19 pandemic," Global 
Journal of Foreign Language Teaching, vol. 11, no. 2, pp. 80-93, 2021. 

[19] N. Almusharraf and S. Khahro, "Students Satisfaction with Online Learning Experiences during the 
COVID-19 Pandemic," International Journal of Emerging Technologies in Learning (iJET), vol. 15, 
no. 21, pp. 246-267, 2020. 

[20] T. H. Fatani, "Student satisfaction with videoconferencing teaching quality during the COVID-19 
pandemic," BMC Medical Education, vol. 20, no. 1, 2020. 

[21] R. Gopal, V. Singh and A. Aggarwal, "Impact of online classes on the satisfaction and performance 
of students during the pandemic period of COVID 19," Education and Information Technologies, 
2021. 

[22] H. Baber, "Determinants of Students’ Perceived Learning Outcome and Satisfaction in Online 
Learning during the Pandemic of COVID-19," Journal of Education and e-Learning Research, vol. 
7, no. 3, pp. 285-292, 2020. 

[23] M. Feldhammer-Kahr, M. Tulis, E. Leen-Thomele, S. Dreisiebner, D. Macher, M. Arendasy and M. 
Paechter, "It’s a Challenge, Not a Threat: Lecturers’ Satisfaction During the Covid-19 Summer 
Semester of 2020, " Frontiers in Psychology, vol. 12, pp. 1-10, 2021.  

[24] P. Warfvinge, J. Löfgreen, K. Andersson, T. Roxa and Ch. Åkerman, "The rapid transition from 
campus to online teaching – how are students’ perception of learning experiences affected?," 
European Journal of Engineering Education, pp.1-19, 2021. 

2779



 

 

UNSUPERVISED DEEP IMAGE ENHANCEMENT FOR DETECTING 
MUSEUM EXHIBITS IN THE DARK 

K. Moriya1, F. Kusunoki2, S. Inagaki3, H. Mizoguchi1 
1Tokyo University of Science (JAPAN) 

2Tama Art University (JAPAN) 
3Kobe University (JAPAN) 

Abstract 
Recently, there has been an emphasis on museum learning because it allows visitors to experience 
culture and develop different interests. User experience must be enhanced to improve the learning 
effect. Therefore, augmented reality applications and robots presenting information using deep learning 
have attracted attention. These methods use deep learning to detect exhibits and provide their 
information to users, which deepens their understanding of the exhibits and improves their user 
experience. However, exhibits in the dark areas of a museum are difficult to detect. Therefore, low-light 
images should be enhanced for object detection in the dark. This paper proposes a low-light image 
enhancement technique using an image-to-image translation, a technique that transforms a set of 
images with one common feature into a set with another feature, that can be trained without pair data. 
Our method enhances the low-light images by training, transforming them from “low-light images” to 
“normal-light images.” Unsupervised learning is possible by re-transforming the image during training to 
preserve its shape. We employed a loss function for color preservation before and after the 
transformation to prevent transformation-induced color changes. We investigated the performance of an 
object detection task under low-light conditions to evaluate the proposed method. First, we 
photographed low-light images under five different lighting conditions. Second, we performed a low-light 
image enhancement task on the photographed images. Finally, we evaluated the detection rate by 
detecting the objects in these images. The experiments demonstrate that the proposed method 
outperforms the conventional method in terms of the detection rate. 

Keywords: Low-light image enhancement, Object detection. 

1 INTRODUCTION  
Museum learning has received considerable attention in recent years. It can allow visitors to gain 
knowledge, experience culture, and develop various interests [1]. User experience must be enhanced 
to improve the effects of museum learning [2]. Hence, humans have traditionally guided visitors through 
museums to improve user experience; however, human resources are limited. Therefore, augmented 
reality applications and robots that present information using deep learning have attracted attention in 
recent years [3] [4]. These methods use deep learning to detect exhibits in real-time and provide 
information about the exhibits to support the user. Information brought about by these applications helps 
users deepen their understanding of the exhibits and improve their user experience. However, museum 
lighting is suppressed to preserve the exhibits [5], making it difficult to detect them in the dark because 
of unclear captured images. Therefore, low-light images for object detection in the dark should be 
improved. 

Histogram equalization [6] is one of the most common image-enhancement methods. It equalizes the 
histogram of pixel values in a low-contrast image to improve its visibility. However, the method over-
emphasizes when there is a local change in brightness. Style transfer [7] is a deep learning-based image 
enhancement method, which enhances the low-contrast image by changing its style to brighter. 
However, the color of the image is lost during the enhancement.  

This study proposes a low-light image enhancement method that can process images properly. 
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2 METHODOLOGY 

2.1 Overview 
The proposed method is based on image-to-image translation to enhance low-light images. An image-
to-image translation allows transformation from the input image domain to another domain. The domain 
is a set of images that share common features. Our method enhances the “low-light images” by 
transforming them to “normal-light images.” We used CycleGAN [8], an image transformation method. 

2.2 Architecture 
CycleGAN is based on a generative adversarial network (GAN) [9] for transforming the domain of an 
input image. The GAN consists of a generator and a discriminator. The generator generates a new 
image based on the input image, whereas the discriminator identifies whether the input image is a fake 
generated by the generator or a real image. These two networks in GAN were trained to compete with 
each other to produce elaborate images. As shown in Fig. 1, CycleGAN consists of two generators and 
two discriminators. The domain can be transformed by cycling through these networks. 

 
Figure 1. Architecture of CycleGAN 

2.3 Loss function 
The generator in GAN was trained to generate elaborate images that misidentify the discriminator, while 
the discriminator was trained to correctly distinguish the real image from the fake generated image. 
These relationships are expressed by the adversarial loss as follows: 

LGAN(G,DY,X,Y)	=	Ey~pdata(y)[log DY(y)]	+	Ex~pdata(x) &log '1	-	DY(G(x))*+ , (1) 

where x and y represent low-light and normal-light images, respectively; G and DY denote the generator 
and discriminator networks, respectively; and pdata(x) and pdata(y) are the distributions of the real and 
fake data, respectively.  

Unsupervised learning is possible in CycleGAN by re-transforming the image transformed by the 
generator. This operation optimizes the following cycle consistency loss: 

Lcyc(G,F)=Ex~pdata(x) &.F(G(x))-x.
1
++Ey~pdata(y) &.G(F(y))-y.

1
+ , (2) 

where F represents the generator that re-transform the generated images. 

We adopted the identity mapping loss to preserve the color of the transformed images. This loss function 
can be expressed as follows: 

Lidt(G,F)=Ey~pdata(y)[‖G(y)-y‖1]+Ex~pdata(x)[‖F(x)-x‖1]. (3) 

The total loss function can be expressed as follows: 
L(G,F,DX,DY)=LGAN(G,DY,X,Y)+LGAN(F,DX,Y,X)+Lcyc(G,F)+ Lidt(G,F). (4) 
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3 EXPERIMENT 

3.1 Implementation details 
We collected unpaired low and normal light images to train the networks. First, we photographed 1675 
low-light images and 1659 normal-light images at 1.0 lx and 100 lx, respectively. Second, we added the 
ExDark dataset [10] and Pascal VOC dataset [11] as low-light images and normal-light images, 
respectively. Third, we resized the training images to 256 × 256 pixels. Finally, we used an NVIDIA RTX 
2070 super GPU for training. 

3.2 Evaluation method 
We collected test images to evaluate the trained model. We photographed a plastic bottle in the dark as 
an image for evaluation (Fig. 2), and the camera was placed 1.0 m from the bottle. The illuminance of 
the shooting environment was changed in a step of 1.0 lx in the range of 1.0 lx–5.0 lx; 600 images were 
taken for evaluation, with 120 images for each illuminance step. As shown in Fig. 3, the test images 
were enhanced. Thereafter, the enhanced image was used to perform object detection [12] and 
calculate the detection rate. 

   

Figure 2. Shooting environment Figure 3. Result of image enhancement  

3.3 Results 
Fig. 4 shows the results of a comparison of detection rates. We confirmed that the proposed method 
outperforms the previous method in all cases. 

 
Figure 4. Comparison of the detection rates 

4 CONCLUSIONS 
This study aimed to enhance the low-light image to detect exhibits in the dark. Our method enhanced 
low-light images by transforming them into normal-light images. We collected 1675 low-light and 1659 
normal-light images to train the networks. We conducted an experiment to evaluate trained networks. 
We detected objects at different illuminations and calculated the detection rate. We note that the 
proposed method outperforms the previous method. The result suggests the effectiveness of the 
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proposed method. In future work, we plan to develop an exhibits detection system for the real world. 
Furthermore, we expect to develop an image enhancement method that is robust to noise. 
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PEDAGOGICAL COMPETENCIES OF COACHES 
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Abstract 
The pedagogical competencies of coaches have recently become the focal topic of sports pedagogy 
which aims to maximise the role of coaches in the process of education of children and youth. A 
pedagogically competent coach is expected to possess and apply knowledge and skills, but also 
personal characteristics in order to be a positive role model with whom children and youth can identify, 
i.e., a role model who is gladly admired and respected by children. The aim of this paper, based on 
previous research, is to analyse the risk factors which directly and indirectly affect the educational 
outcomes of children if their coaches do not possess adequate pedagogical competencies. In addition, 
the authors state and explain the pedagogical competencies that coaches should possess and 
continuously improve. The authors also indicate the harmful effects of the coaches` application of 
inadequate pedagogical procedures on the psychophysical development and sports achievements of 
children. A pedagogically incompetent coach can negatively affect the formation of the child's 
personality, moral and social development. Poor relationships between coaches and children often 
result in children’s emotional, psychosomatic, and social problems, which may even lead to their giving 
up on sport altogether. In the conclusion of the paper, the authors propose the development of strategies 
and the provision of multiple support to coaches throughout the education system, as well as continuous 
insight, monitoring and counselling by external experts. This is the only way to create the preconditions 
for the optimal psychophysical development of children and their athletic and personal achievements. 

Keywords: athletes, coaches, education, pedagogical competencies, sport. 

1 INTRODUCTION  
Training practice should be conducted in adequate conditions, under the expert supervision and 
integrated engagement of highly educated experts of various profiles such as kinesiologists, sports 
psychologists, pedagogues, nutritionists, doctors, and others. Only if these conditions are met, we can 
ensure a stimulating environment for the proper development of the psychophysical characteristics of 
young people and other athletes. This is the only way to create a platform for a favourable transformation 
of all their anthropological characteristics and athletic achievements. 

Sports success depends on a number of endogenous and exogenous factors. The specification equation 
in sport introduced us with the mathematical additive model which determines the exact factors that 
influence sports success. It is assumed that each anthropological feature participates in a particular 
sport to a certain proportion. According to Orlick (1999), crucial endogenous success factors in sport 
include commitment, self-control, and anticipation. The reason why commitment is nominated as the 
first endogenous factor lies in the fact that commitment is not a guarantee that someone will succeed, 
but they will certainly not succeed in achieving top sports results if they are not committed to their goal. 
Furthermore, in the conditions of a game or a match, if there is no balance in the control of the emotional 
and mental state, the athlete will not achieve the results that they are potentially capable of achieving. 
Having self-control means overcoming fear and/or avoiding euphoria. Hence, the first two factors that 
are assumed to be crucial in shaping a top athlete stem from personality traits. The third success factor 
is anticipation or prediction of situations in the game, which belongs to the cognitive abilities of athletes. 
Therefore, it can be concluded that psychosocial factors play a crucial role in shaping athletes. In order 
for athletes to completely utilise the potentials they have in the cognitive-conative sphere, they need to 
have access to external factors which are primary in shaping top and other athletes. Wylleman et al. 
(2002) and Karković (1998) state that parental support, communication skills and empathy are the most 
important exogenous factors. A coach must possess highly developed communication skills and 
empathy as part of pedagogical competencies because, in such circumstances, the athlete will transform 
his/her potential into quality traits and achievements more efficiently. All athletes should be provided 
with the opportunity to be surrounded by coaches with adequate pedagogical competencies. That is the 
only way to create a society in which young people will have the desired psychosomatic development, 
with the primary purpose of preserving and improving their overall health. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2784



 

 

There is also an educational component in sport. Negativities that occur in the sports arena can be 
manifested onto the societal arena. That is a two-way process. In the school system, it is impossible for 
a teacher to work without formal pedagogical, psychological, and didactic qualifications. In addition, 
there are professionals in education that collaborate with teachers and parents, provide continuous 
review and monitoring of the educational process and provide adequate training on the structure and 
design of the educational process. In sport, coaches often work without formal pedagogical-
psychological qualifications, and there is no established system of review, monitoring and counselling 
regarding their pedagogical activities. For example, according to the Split Sports Association, about 50% 
of coaches have no formal pedagogical or psychological qualification.1 This raises the question of why 
in the system of sports which is subsidised by the state there is no formal review or monitoring of 
pedagogical standards during training practice or pedagogical counselling and professional training 
which would involve young athletes and their parents, in addition to coaches. 

A study conducted at the George Washington University (Visek et al., 2015) indicates that the second 
most important reason out of 81 reasons to engage in sports in children was the coach’s respectful 
attitude towards all participants of the sports environment. Interestingly, winning was listed as far as the 
48th reason. 

2 THE ROLE OF THE COACH 
Sport is an extremely important activity for a child as it contributes to their motor and mental development 
(Barić and Horga, 2006). It should be noted that sport can influence the formation of the child's 
personality (cooperation, assertiveness, responsibility, perseverance), the development of moral 
(respect for the principles of fair play, indicating how certain behaviours may harm others) and social 
characteristics (helping others, sharing, cooperation, respecting the rules of the game without deceiving, 
cheating, or hurting the opponent) (Barić and Horga, 2006). 

It has been found that athletes with whom coaches maintain good relationships are less prone to 
antisocial behaviour, and that they are at a high level of sociomoral reasoning that encourages prosocial 
behaviour (Rutten et al., 2007). 

It has also been found that a positive social climate and quality relationships between coaches and 
children are associated with a higher level of enjoyment in sport and their intention to continue practicing 
sport, as well as creating better friendships with peers (Gardner, Magee and Vella, 2016). Said authors 
state that positive relationships between coaches and athletes are a key component of the social 
climate, and associate it with a number of motivational outcomes, including greater persistence of young 
people in sport. According to Albert Bandura's theory of aggression as a learned behaviour, the models 
of behaviour a child observes in adults and experiences from them are often applied in interaction with 
their peers (Alajbeg and Kovačević, 2019). For this reason, it is extremely important how the coach 
treats children, because it serves as a model (role model) for them to treat both adults and peers. 
Rottensteiner, Konttinen, & Laakso (2015) highlight the factors that contribute to poor coach-athlete 
relationships, as well as youth`s withdrawal from sports, namely: coach-athlete conflict, control and 
autocratic coaching style, lack of encouragement, and excessive emphasis on winning. 

2.1 The coach’s relationship with children and parents 
In order to shape a child's personality through sport and to encourage their quality moral and social 
development, a good relationship between coaches and children is crucial. The coach should enable 
children to experience positive experiences through sport, because this ensures quality educational 
outcomes (Barić and Horga, 2006). The process of training is also a process of education, as this 
relationship is not linear, but it represents a mutual relationship between the coach and the child that 
must be based on respect (Miljković, 2009). In the research conducted by Milojević et al. (2016), it is 
noted that the coach’s leadership style is an important factor in shaping the socio-emotional climate in 
training. Coach's leadership style, their way of defining the goals of the athlete, and the values and 
attitudes they promote, greatly influence the child's active interest in sport (Barić and Horga, 2006). 
Miljković (2009) states that according to the traditional classification, there are three dominant styles of 
coaching. Firstly, the autocratic style, where the coach decides and defines what needs to be done 
and how it will be executed, and what goals should be achieved. The athlete is not involved in the 
decision-making process, but they may ask if something is not clear to them, for example, the purpose 
of a certain exercise. In the democratic (authoritative) style, the coach determines the abilities and 
 
1 Data officially requested and received by e-mail from the Split Sports Association. 
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needs of the athlete, encourages suggestions, makes decisions based on these suggestions, 
determines the training regime, and decides what to do and how to do it in cooperation with the athlete. 

In the laissez-faire style (or lenient style), the coach has no requirements from athletes, or these 
requirements are random, they do not work according to a specific plan and programme, and they lack 
work structure or clearly set goals (which is why this should not be referred to as coaching). 

Along with the coaching styles, another important factor is a mutually respectful relationship between 
the coach and the parents. In addition to said mutual respect, the coach should clarify at the beginning 
which topics they can and will discuss with the parents, and which not. According to Brown (2003), 
acceptable topics are: psychological and physical treatment of the child, helping the child and stimulating 
their progress, and the child's behaviour. Some of the issues that should not be discussed with parents 
include training schedule, coaching methods, and the work and behaviour of other children and other 
coaches.  

3 PEDAGOGICAL COMPETENCIES 
Coaches are frequently not even aware of how their behaviour affects children and parents, and what 
impression they leave. In order for a coach to have a positive effect on the development and athletic 
achievement of children and young people, they must develop and improve their own pedagogical 
competencies through continuous pedagogical training (Grk, 2010). Bezinović (1988) explains 
competence (Lat. competere – to befit, to aspire to something) as an area in which a person has 
knowledge and experience, i.e., in which a person is qualified or trained to evaluate something or work. 
Since the previous research in the context of pedagogical competencies has mainly focused on 
teachers, there is scarce research on the pedagogical competencies of coaches. However, the 
pedagogical competencies that a teacher possesses are certainly desirable for the coaches as well 
because coaching is a teaching process with all the characteristics of educational work. Therefore, the 
coach, as well as a pedagogically competent teacher, is expected to put their professional (pedagogical) 
knowledge, skills, and competences in the service of their pedagogical endeavour, and to serve as a 
role model, specifically a positive role model with whom their students (Ljubetić and Kostović Vranješ, 
2008) or the children they train may identify. 

Adequate professional qualifications of coaches are the basic precondition for quality work in sport 
(Čokorilo, Grk and Kuljić, 2011). Said authors state that only a coach who possesses pedagogical 
competencies, who thinks critically about themself and the training practice, who changes and improves 
their behaviour and creates a stimulating environment can expect sports success of children and youth. 
The management of a sports organisation plays an important role in the development of pedagogical 
competencies of coaches and their continuous professional improvement. 

Grk (2010) states that in the context of pedagogical competencies of a coach, there is a distinction 
between: a) unconsciously pedagogically incompetent, b) consciously pedagogically incompetent, c) 
consciously pedagogically competent, and d) unconsciously pedagogically competent coach. 

An unconsciously pedagogically incompetent coach does not acknowledge that they would be more 
successful in their work with better pedagogical education. A consciously pedagogically incompetent 
coach realises that they would be more successful in their work with better pedagogical education but 
chooses not to (not yet, at least) expand their competences. A consciously pedagogically competent 
coach opts for pedagogical education as part of the job, whenever they feel the need for it in their work. 
Unconsciously pedagogically competent coach is a coach to whom pedagogical education and training 
are implied. Recently, the awareness of the need to develop pedagogical competencies of coaches has 
become the central focus of sports pedagogy, as it tries to maximise its role in the education of children 
and youth. According to Jurčić (2014), pedagogical competencies can be classified into eight 
dimensions: a) personal, b) communication, c) analytical (reflective), d) social, e) emotional, f) 
intercultural, d) developmental, and e) problem-solving skills. There is another competence that should 
be added to these pedagogical competencies – creating a pleasant socio-emotional climate in training. 
Each of these dimensions is explained in more detail below. 

3.1 Personal competence 
Educating a student means guiding and regulating their development, respecting their individual 
characteristics. In order for a coach to guide and regulate the educational development of children, they 
must possess certain personal competences such as: empathy, respect, understanding, flexibility, 
approachability, caring, enthusiasm, professional ethos (willingness to take responsibility for success), 
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good disposition, calmness, patience, fairness, objectivity, consistency and the ability to exhibit 
appropriate behaviour in a particular situation (Jurčić, 2014). The coach should avoid punishing, 
ridiculing, insulting and any other form of negative reactions while working with young athletes, as this 
has an extremely adverse effect on the development of their self-esteem, their self-confidence and 
sense of competence (Barić and Horga, 2006). 

3.2 Communication competence 
This competence includes a set of social skills of initiating, establishing, and maintaining a dialogue with 
athletes, where information, opinions, views and ideas are shared by exchanging verbal and non-verbal 
symbols (Jurčić, 2014). It is recommended to nurture direct, authentic, and open communication with a 
lot of positive examples and suggestions for changing undesirable forms of behaviour and encouraging 
the desirable ones. It is also important to respect children's feelings, acknowledge their individual 
differences and avoid labelling (e.g., referring to someone as inept) which can have significant negative 
and long-term consequences on children's development and self-image (Barić and Horga, 2006). 

3.3 Social competence 
This competence involves the art of establishing relationships with children, parents, colleagues and the 
management. Social competence is based on one's own ability to cooperate and work in a team, 
courtesy and kindness, ability to overcome conflict, tolerance, authority, approachability, popularity, 
solving common problems and similar items (Jurčić, 2014). The coach can significantly help children 
and young people by giving them advice on how to behave in a team, by indicating inappropriate 
behaviours or statements, and by supporting and praising prosocial behaviours in children (Barić and 
Horga, 2006). 

3.4 Analytical competence 
Jurčić (2014) states that this competence is manifested in the coach`s evaluation of their own work, i.e., 
the extent to which the children understand their tasks, whether they are motivated, whether the 
realisation and achievement of set goals is going well and whether they are directed towards a quality 
educational process. Therefore, analytical competence is a practical view of our own work and checking 
whether the work is evolving as initially planned (Kovačević and Mušanović, 2013). 

3.5 Emotional competence 
Arnold (2008) indicates that emotional competence is an individual's ability to become aware of their 
own and others' emotions, i.e., an individual's ability to cope with their own issues (self-awareness, self-
control and motivation) and the ability to master relationships with other people (empathy and social 
skills). 

Children in sport experience a variety of emotions, varying in intensity, quality and duration. Of all 
emotions, the most common are fear, anger, rage, sadness and, of course, joy (Ivanišević, 2012). It is, 
therefore, important that the coach stresses the importance of self-regulation of emotions to children 
and how to deal with successes and failures. 

3.6 Intercultural competence 
This competence is manifested in mutual understanding, respect, acknowledgement and equal 
cooperation. It is based on the acknowledgement of different lifestyles, different beliefs, traditions, 
customs, and similar items (Jurčić, 2014). Being interculturally educated means understanding each 
other, acknowledging each other, helping each other, being open and sensitive to differences, and being 
able to communicate tolerably (Previšić, 2009). 

3.7 Developmental competence 
A pedagogically competent coach should critically evaluate their own pedagogical and educational work, 
which means that they should not remain at the same level of acquired knowledge, competences, values 
and motivation, but strive to upgrade them with new knowledge, competences, values and new 
motivation through continuous learning and professional improvement (Jurčić, 2014). In this respect, 
entities in charge of continuous training of coaches including the management of clubs, state and local 
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authorities, and experts and scientists in higher education institutions play an extremely important role 
as organisers and coordinators of various forms of professional training of coaches. 

3.8 Problem-solving skills 
Organisation and management of a quality training process requires problem-solving skills. For a variety 
of reasons, communication difficulties can arise between coaches and athletes. Miljković (2009) lists 
some causes of communication difficulties: the perception of a trained person may differ from the 
perception of the coach; the coach may have problems accurately expressing their intentions, and it 
often happens that emotions interfere with the communication process in sport, or the athlete and the 
coach are at different stages of communication and understanding. It is for these reasons that the coach 
should develop verbal and non-verbal communication skills, give positively toned feedback, pay equal 
attention to all athletes, make sure that athletes actively listen while the coach speaks. In order for a 
coach to acquire good communication skills and conflict resolution skills, expert training is definitely 
required in order to adapt their communication style to different styles and age groups of athletes. 

3.9 Creating the socio-emotional climate 
The standard practices of the institution and the climate surrounding it are two aspects of the work of 
the institution that strongly influence the daily life and work within each institution (Ljubetić and Bubić, 
2015). A positive atmosphere allows each individual to develop their own sense of value and dignity, 
while simultaneously creating a sense of belonging to social communities (Freiberg and Stein, 1999 
according to Ljubetić and Bubić, 2015). Research to date has found that a more favourable atmosphere 
contributes to better achievements, better socio-emotional health, higher level of self-esteem, and less 
antisocial behaviour (Tubbs and Garner, 2008; Gregory et al., 2010). Motivating and encouraging 
children, giving optimistic expectations, accepting diversity, showing calmness and patience, creating 
opportunities for progress also contribute to a favourable atmosphere (Jurčić, 2014). 

4 CONCLUSION 
Upon reviewing previous research, it can be concluded that there are various anomalies in terms of 
insufficient pedagogical competencies of coaches. Some studies have identified and explained that in 
the environment of pedagogically competent coaches there are a number of positive outcomes, both 
educational and athletic. It has been found that a large number of coaches do not have formal 
pedagogical qualifications, which is highly concerning from the point of view of the profession. 

It is necessary to further investigate the status of pedagogical competencies of coaches, and to define 
the needs for optimising pedagogical work in sports clubs. Many coaches by default behave according 
to the model of transgenerational educational methods, which in no way contributes to a quality training 
process. 

Therefore, competent entities should create and monitor pedagogical conditions in sports clubs, as this 
is a guarantee that young athletes will gladly attend training practice. It is necessary to ensure that 
coaches have access to and attend additional pedagogical training, continuous participation in seminars, 
workshops and scientific-professional conferences. This requirement is essential, in addition to the 
system of continuous review, monitoring and counselling within pedagogical activities, because this is 
the only way to create the preconditions for optimal psychophysical development of athletes. 
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Abstract 
Learning over the internet using the Wiki has emerged to the frontline. An argument has been mounted 
on Wiki’s pedagogical efficacy, leading to re-think of Wiki as a communication means or learning 
instrument looking from the perspective of collaboration, cognition, and knowledge building. This study 
is descriptive research that adopted a quantitative approach. It used two hypotheses to test among 
female and male students on the usefulness and ease of use of Wiki in learning. It hypothesized 
usefulness and ease of use and found that there exists a substantial change based on the perception 
of the usefulness of Wiki as a learning tool. Also, it found that there exists a significant difference in the 
ease of use of a wiki to learn among them, with males taking a higher position. The outcome of the study 
becomes a view of understanding gender influence on the adoption of this kind of educational 
technology tool and educate on the need to balance the interest of using the wiki to learn by all students. 

Keywords: Pedagogical tool, Wiki, Gender-based learning Collaborative learning tool. 

1 INTRODUCTION  
Originally, Wiki appeared on the scene by the noble work of two inventors, L. Leuf and W. Cunningham 
in the early 1990s [1]. The inventors named it, “Wikiwikiweb” and later condensed it to “Wiki” [2]. Wiki is 
a non-English word, and from its origin, “wiki wiki” is traced to mean “quick, quick” or Wiki as “quick” for 
short. Wiki is an internet-based collaborative application that offer many features to the user [3] [4] [5]. 
Its contents are not tough, though it is rapid, for end users as it is based on catching contents from the 
web and sharing them amongst the online users. Wiki was initially unintentionally invented for 
educational purpose. [6] expounded some tasks that are accomplishable with the wiki, these include, 
but not limited to; printing [7], sharing information [8], creating alerts [5], storing and versioning texts [9], 
revision [10], and searching, back-linking – used to show how every page relates to another in a Wiki 
[1]. Those are common tasks online users, i.e., students accomplish during the learning process with 
wiki. Wiki, just like many internet-based software, works only with Internet [11]. Adequate knowledge of 
how to use internet applications accounts to how easy the user finds it. However, everyone’s degree of 
internet use varies. Some believed that male and females do not use internet at equal frequency and so 
implying that one uses it more than the other [12]. Hence competencies also vary. There are some 
complications that dissuade users from using internet to learn regularly. According to information from 
a data company named Statista, in most developing countries such as Africa, the number of females 
that use internet or internet-based applications for study or work are half the number of males [13] [14]. 

The learning process on the Web 2.0 interface faces complications such that students in the Higher 
Education Institution (HEI) do not fully have collaborative learning’s easiness [15]. Some challenges are 
avoidable, and some are not; it may be considered a complicated task for less technologically skilled 
users such as beginners or struggling learners, which may cause them to give-up after making a few 
trials. In that scenario, [5] suggested that the teacher as the moderator should come to assist. This study 
intends to deliver awareness on how gender issue can be considered while moderating Wiki in learning 
among students by the teacher. The knowledge of imbalance or balance of competencies students have 
will guide the teacher who moderate what type of topics or courses to bring over to wiki. Wiki moderators 
often integrate Wiki in the learning process to enhance the students’ learning engagement and 
motivation thereby fitting a useful learning technology. 

Usefulness of learning tool is the ability to utilize the available opportunities and benefits offered by a 
tool in achieving a give learning task [16]. And Ease of use is the process of overcoming challenges in 
the chase of tapping the prospects and benefits of a tool [16]. Learning motivation is the force or 
energizer that enables a student to accomplish a task or achieve a result at the end of a task [17]. The 
level of motivation depends on the ease of use of learning tool, and that summarize and tantamount to 
the usefulness the user derives from the tool. Efforts to learn easily amidst complications surrounding 
web-based tools are obviated by usability or perceived ease of use. 
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Vygotsky viewed learning process from a socio-cultural theoretical lens whereby some learners 
interactively learn skill or knowledge [18]. Males and female students learn together in the HEI, and most 
tasks are collaboratively or cooperatively accomplished. Using the learning experiences over the wiki to 
constructively describe the outcome that scaffolding process has contributed in the HEI. In the learning 
environment, some are beginners whereas some are experts. Experts usually have high ease of use of 
learning tool and that evinces significant level of usefulness of the tool [19]. In the sample used for this 
study, the mix of male and female students comprises of experts, struggling students and beginners. 
Relating collaborative learning and the socio-cultural interaction among experts, beginners, struggling 
students, the contents being learned, in the group of male and female students, isolating their abilities 
in content specifics and technical competence still obscures. Claiming gender has huge influence on 
the use of internet [20], it is suspected that since Wiki is a Web 2.0 tool, students use of wiki maybe 
attributed to their gender too. Does gender play a role on how students use wiki? Scholars argue that 
the users of Wiki perceived to have different feelings about Wiki based on its benefits and 
disadvantages. Does it imply that wiki scholars’ opinion is that it is more beneficial to one gender than 
the other, Is the perception of use of wiki gender-based?  

2 LITERATURE REVIEW 
The adoption of wiki in learning has some advantages and this was revealed by [21] as well as 
weaknesses [22]. Scholarly works have deciphered insights of both sides of wiki from the gender 
perspective. [23] outlined that Wiki is an innovative means of creating learning engagement. [24] 
suggested that Wiki is a knowledge site that reflects collaborative handiworks of authors, which they file 
interconnectedly on the web.  And as an accessible version of the web pages [25], it creates interactive 
platforms among peers [26]. Wiki encourages collaborative writing and interrelates with factors required 
for integrating curricula [27]. The effectiveness of use of wiki in collaborative learning is indisputable 
[28][29][30][31]. The study of [32] emphasized that Wiki offers opportunities for editing and updating 
information, deleting unnecessary data, and updating the content is quick and easy. Wiki 's combined 
lesson of teaching undergo easy planning and it influences the teacher's input and aids the teacher to 
learning objective actualisation [33]. The improvement of students’ writing skills enabled by the constant 
use of wiki editors allowed engagement to the students [34].  [35][36][37] suggested that teaching and 
learning through the Wiki platform in HEI are validated and they showed the outcome of a successful 
learning outcomes. It was possible for collaborative co-editing that aims to offer a high-speed application 
to students, and they could build web contents, upload and modify hyperlinks through the Wiki [38][39].  

Wiki has achieved commendable feats in various area in learning delivery such as, cultural awareness 
[40][41], History education [42], authentic task [43], English [39], grammatically [44], writing [45][46], 
Language Art Writing [47].  Amidst those influences of Wiki, [20] discovered 4.46 to 3.78 as digits 
representing Wiki’s use by male and female college student respectively [20]. 

Based on research background, a similar study to this study is the work of [48] that investigated the 
potential of wiki in learning in a HEI using a small sample of 25 students and identified the perception of 
Wiki users in terms accessibility of Wiki. Students have access to wiki on individual basis, but their 
campuses do not have access to wiki due to lack of connectivity to the net. The study found that students 
neither know the full concepts of wiki-based learning nor have the ability to access both the internet [48]. 
[48] focused on accessibility rather than on the degree of learning impact and the hidden factors. 

More research encourages the study of wiki’s potential in learning [49]. However, many studies have 
examined the advantages and drawbacks of wiki in learning but never investigated deeply what factors 
are causing that. [1]  revealed disadvantages and benefits of the use of wiki in learning, highlighting how 
Wiki moderators could contribute in integrating Wiki in the learning tool to increase the students’ learning 
motivation.  

The study of [50] considered salient factors to be responsible for the perception of Wiki users such as 
effort expectancy that showcased itself between male and female students. One influential factor is 
gender. Male and females’ use internet-based applications has been attributed to have great influence 
on learning motivation when web 2.0 platforms are involved. The use of wiki is dependent on frequency 
of the use of internet [11]. Since, scholars have believed that internet use has a connection to gender. 
Therefore, the research question that this study investigated is “Are there differences in the perceived 
ease of use and usefulness of Wiki as a learning tool between male and female students in the HEI?” 
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2.1 Research Hypotheses 
The study used the following hypotheses to test the figures collected in the survey,   

Ho1: There is no significant difference between male and female postgraduate students’ perceived 
usefulness of wiki as learning tools. 

Ho2: There is no significant difference between male and female postgraduate students’ perceived ease 
of wiki as learning tools. 

3 METHODOLOGY  
The quantitative approach adopted in this study was an evocative investigation that used a cross-sectional 
survey method. The background presented a purposively and randomly sampled university students of 
three science areas of postgraduate schools, of universities in Nigeria. There is a total of 2,458 
respondents. A questionnaire was the research instrument used in the survey and it featured items of 
perceived usefulness and perceived ease of use of wiki. Based on research ethics and to ensure high 
standards of professionalism, students' consents were secured. The students volunteered to participate in 
the study, and they consented through a participant and consent form. The respondents were able to 
complete the questionnaire within a period of twenty-five to thirty minutes. Questions that appeared in the 
survey majorly dwell on this theme, which is their perception on the use of wiki for learning collaboratively 
and individually. The number of females and males from each college that were used are presented as 
well as capacities of respondents in the colleges. Data were collected through a process of participants’ 
responses to questions in survey questionnaires and the results were quantitatively analysed. The reason 
the major theme of the survey questions is designed that way is rooted on the theoretical lens of Vygotsky 
which studies the interrelated activities that go on amongst learners in their educational setting for a certain 
learning goal. The theoretical lens also established the dual hypotheses which identified there are only two 
types of students in the learning environments based on gender, and these comprise of students of various 
knowledge and competence levels in the subject, and upon that has this study investigated their 
perspectives on the use of wiki. Also, the characteristics accompanying use of technology in learning was 
grounded in user’s ease of use, self-efficacy, and usefulness of technology in the process of inquiry within 
a learning community. Vygotsky’s epistemology unveils a social constructivism through the way the 
students initiate their learning and how they scaffold using the Wiki and improve on it. The distribution of 
respondents according to colleges is shown in Table 1. 

Table 1. Distribution of Respondents according to colleges. 

College Number of 
respondents Percentage 

Management Sciences 1044 42.47 

Natural Sciences 772 31.41 

Social Sciences 642 26.12 

TOTAL 2,458 100.00 

3.1 Test of Survey’s Outcome 
To create a platform for the description of the variations and similarities among the students. A single 
test reviews how varied are their standings with wiki. However, inside each group were characteristics 
of their learning such as of self-efficacy, intention to use wiki, ease of use, and usefulness being derived. 
Those characteristics were found from the direct answers provided by the students in the survey report.  
To compute the two broad established null hypotheses.   
Ho1: There is no significant difference between female and male postgraduate students’ perceived 
usefulness of wiki as learning tool. 

In determining whether there is any significant difference between male and female students perceived 
usefulness of wiki as a learning tools, the null hypothesis was tested by using independent t-test as 
shown in Table 2.                        
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Table 2:  Students’ usefulness of wiki as learning tools based on gender 

Gender Size x̄ (mean) Standard  
Deviation 

Degree  
of freedom t-value Significance 

 (2-tailed test) 

Male 1530 39.43 5.81 2456 3.08 .002 

Female 928 38.70 5.59 - - - 

Table 2 indicates that t (2456) = 3.08, p = .002. This means that the stated null hypothesis was rejected. 
This was because of the t-value of 3.08 resulting in 0.02 significance value which was lesser than 0.05 
alpha values. t was deduced that there was a significant difference between male and female students 
on their usefulness of wiki as a learning tools favour of the male students. 

Ho2: There is no significant difference between female and male post graduate students’ perceived ease 
of wiki as learning tools.  

In determining whether there is significant difference between male and female students in their 
perceived ease of use wiki as learning tools, the null hypothesis was tested using independent t-test as 
shown in Table 3. 

Table 3: Students’ Ease of Use of wiki as learning tools based on Gender    

Gender Size x̄ (mean) Standard 
 Deviation 

Degree of  
freedom t-value Significance  

(2-tailed test) 

Male 1530 39.38 4.73 2456 5.93 .000 

Female 928 38.13 5.61 - - - 

Table 3 indicates that t (2456) = 5.93, p = .000. This means that the stated null hypothesis was rejected. 
This was because of the t-value 5.93 greater than 0.00 significance value which was lesser than 0.05 
alpha value.  The result shows that significant difference existed between male and female students on 
ease-of-use wiki as learning tools in favour of the male students. 

4 DISCUSSIONS 
On the hypothesis one, there was a significant difference between male and female students in their 
perceived usefulness of wiki as learning tools. While in hypothesis two, there was significant difference 
existed between male and female students on ease-of-use wiki as learning tools in favour of the male. 
The answer to the study’s research questions which are whether there are differences in the perceived 
ease of use and usefulness of Wiki as a learning tool between male and female students in the HEI 
using the postgraduate studies as a context, is that difference exist, and that variation arises from the 
how frequent each gender uses wiki to learn among other factors. The findings are that postgraduate 
students make frequently use of wiki in learning for learning collaboratively and individually. There was 
a significant difference between male and female postgraduate students in their perceived usefulness 
of wiki in learning, and it is in favour of male students. And this implies that a few female students use 
Wiki. Since Wiki is an internet-based application, this underpins [20]’s view that more males use internet 
services. And now it can be understood from an educational perspective. Furthermore, the study found 
there was a significant difference between male and female postgraduate students in their perceived 
ease of use of wiki in learning management science, natural science, and social science. However, there 
was no difference between male and female postgraduate students’ self-efficacy in the use of wiki in 
learning and there was significant difference between male and female postgraduate students’ intention 
to use wiki in learning. More findings from the survey outcome are that the female students had higher 
intention to use wiki than their female counterparts. In terms of perceived usefulness of wiki, it is 
apparent there was a significant difference among the male and female postgraduates’ students’ 
perceived usefulness of wiki in management sciences, natural sciences, and social sciences faculties. 
Also, there was no significant difference among their perceived ease of use of wiki in learning 
management science, natural science, and social science, and there was no significant difference 
among their perceived self-efficacy in the use of wiki in learning. There was a significant difference 
among their perceived intention to use wiki in learning those areas of sciences they do. The variation in 
the perceived ease of use and usefulness of Wiki between male and female students may be attributed 
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to the argument of [20], the accessibility issues, or the nature of the courses they run during the time 
they use Wiki. Also, [51] found gender differences in pedagogcial value of males to have exceeded that 
of females in the use of wiki. And this concurs with previuos works of [52] that suggested there is effects 
of both gender and experience are contributing to the use of computer-mediated learning. And 
particularly with males and experienced computer users, there have high levels of computer user self-
efficacy [53]. The study has used the post-graduate educational setting to underpin the already existing 
tautology. 

5 CONCLUSION  
The outcomes show that the implication of incorporating Wiki in the teaching the students especially 
during a collaborative learning time may be favourable to a gender and not to all due to some subjective 
reasons. However, the teacher should act as a facilitator assuming there exists a domination in the use 
of wiki and for that trying the students’ competencies with Wiki on the selected course area is necessary 
before implementation. However, it is apparent that more males use internet-services such as wiki, 
learning setting or programmes for males or that are male-dominated maybe a best fit for application of 
Wiki. It becomes necessary for educators to unravel emerging web services in which females thrives 
easily, with self-efficacy, and integrate that in the curriculum as learning technology, otherwise students’ 
performance would be favourable to a gender-group when courses are collaboratively accomplished 
online through wiki. 
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Abstract 
Mental well-being of university students is gaining increasing awareness. First-year students are 
considered a highly vulnerable group in this regard. This observation resonates even louder in times of 
Covid-19, as the student transition from secondary to higher education is characterised by additional 
emotional and practical obstacles. Students are obliged to follow their classes online; consequently, 
they miss out on building and maintaining social relationships. The measures to contain the pandemic 
induce loneliness, emotional exhaustion, and psychological distress. This paper studies the impact of 
Covid-19 on the mental well-being, academic self-confidence, feeling of informedness, and self-efficacy 
of first-year university students (N = 997). The study was conducted in a first-year undergraduate 
programme at a large Western European university. Quantitative survey data were collected at four 
moments during a covid-affected academic year (2020-2021, N = 504), which enables within-subjects 
analyses. Moreover, the design includes between-subjects analyses, as the data are compared with a 
pre-covid sample of the same student population (2019-2020, N = 493). At the start of a covid-affected 
academic year, the pandemic-related restrictions made no significant difference to the mental well-
being, academic self-confidence, and feeling of informedness of first-year students. The summer 
holidays might have contributed to the students’ mental recovery and coping mechanisms, despite the 
turbulent completion of their secondary education due to the pandemic. However, after three weeks of 
university courses, a lower level of mental well-being is observed among students in the face of Covid-
19, compared to the pre-pandemic sample. Moreover, longitudinal analyses reveal certain impairments 
in mental well-being and self-efficacy following the implementation of pandemic containment measures, 
which demonstrates the imperative role of these restrictions. The results of this paper have theoretical 
and practical implications for university educators who seek to comprehend the experiences of first-year 
students, six months to a year after the initial outbreak of the virus. Furthermore, reluctance and caution 
are advised towards the implementation of distance learning as a default teaching method post-
pandemic. Ultimately, the scholarly attention paid to student mental well-being should not fade away 
after the pandemic will have passed. The findings of this study underline the value of targeting all 
generations of first-year students to come during their transition to HE, by supporting and ensuring their 
mental well-being, academic self-confidence, feeling of informedness, and self-efficacy. This is of 
paramount importance to enhance students’ adaptation to university and, indirectly, their academic 
success. 

Keywords: Covid-19, first-year students, higher education, mental well-being, self-efficacy, student 
transition. 

1 INTRODUCTION 
Student mental well-being has been a pressing topic on research agendas for years. Academic scholars 
have presented troublesome prevalence rates of mental issues among higher education (HE) students 
[1], and more particularly with first-year undergraduate students [2]: roughly one out of three suffers from 
one or multiple mental problems. University entrance frequently coincides with transitional challenges, 
such as living independently, making new friends, and dealing with changed teaching styles compared 
with those in secondary education [3]. These struggles with the academic, social, and personal-
emotional adaptation to the new educational environment are in close connection to first-year students’ 
mental well-being, as well as their learning experiences and learning outcomes [4-6]. Hence, supporting 
the mental well-being of first-year students – and thereby facilitating their transition to HE – should be a 
key priority of universities [7]. The urgency of this issue is even more intensified ever since the Covid-
19 outbreak, which has had a profoundly detrimental impact on students’ mental well-being [8,9]. The 
disruptive switch to online learning and the subsequent social isolation elicit feelings of frustration, 
demotivation, alienation, and emotional exhaustion with HE students [10]. Especially first-year students 
suffer from pandemic-induced psychological distress, on top of the already difficult period of transitioning 
and university entrance [11]. More particularly, the transition to HE is made even more mentally stressful 
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for students who enrolled university in Fall 2020, as preparatory initiatives during their last semester of 
secondary education and orientation activities during their first days or weeks at the university were 
cancelled or organised solely online [12,13]. Consequently, less opportunities to prepare for, and to 
assimilate with the educational climate can induce first-year students to feel less self-confident and less 
informed during their university transition [14]; this again might affect their mental well-being and 
adaptation to the HE setting [6,15]. Accordingly, the first objective of this study is to explore whether the 
covid-affected generation of first-year students (Fall 2020) experienced a lower mental well-being, 
academic self-confidence, and feeling of informedness, during their university entrance, compared with 
a pre-covid cohort of first-year students (Fall 2019). Moreover, this paper also investigates first-year 
students’ transition to HE beyond the initial moment of their university entrance. Previous literature have 
described students’ diffusive processes and adaptation strategies of settling in, gaining confidence, and 
integrating socially, during the first weeks at the university [3,16]. Consequently, the second research 
objective of this paper finds its origin in the relevance of following up the mental well-being first-year 
students throughout the course of the first semester [17-19], while taking into account the plausible 
negative effects of the pandemic.  

The final objective of this study builds further on the harmful ‘duration effect’ of Covid-19 restrictions, 
which entails that the longer the public health measures are imposed, the bigger the mental 
repercussions students endure [9,20,21]. This effect has been established with regard to the initial 
outbreak of the virus in Spring 2020. However, in Fall and Winter 2020, the ‘second wave’ of 
contaminations took place; as the pressure on health care systems again increased, stricter restrictions 
were gradually carried out in HE settings once more (e.g. constraints of social contact, very limited on-
campus learning opportunities, physical distancing). When dealing with pandemic-related stressors, 
students’ personal resource of self-efficacy helps them to cope with these adversities and can alleviate 
any consecutive mental distress they might experience [15,22]. Nevertheless, scholars have 
demonstrated how Covid-19 is also directly undermining the self-efficacy of HE students [23]. Taking 
into consideration the peculiarities of the second phase of the pandemic (Fall and Winter 2020), the 
illustrated unfavourable longitudinal effects of the Covid-19 crisis are covered by the last objective of 
this study: to explore the evolution of first-year students’ mental well-being and self-efficacy on different 
moments throughout a covid-affected academic year (AY).  

This study contributes to the literature on student mental well-being in various ways. First, it examines 
the effects of Covid-19 several months after the initial outbreak of the virus. In distinction to the 
immediate influence of the very first lockdown on student well-being [8,21], suggestions have been 
raised to also look at the mental repercussions of the pandemic in the longer run [24]. The current paper 
answers to this call. Second, the study sample comprises of 997 first-year students, who are rather 
vulnerable to mental distress [2]. Third, the design enables both between-subjects and within-subjects 
analyses. As such, on the one hand, the effect of Covid-19 on the dependent variables could be isolated, 
through comparison with a pre-covid control sample. This adds solidity to other studies, which 
exclusively focus on students in a pandemic-affected period without any parallel pre-covid benchmark 
[11,22]. The longitudinal within-subjects analyses, on the other hand, offer the possibility to investigate 
the same student sample over a period of several months, with reference to the evolution in their mental 
well-being and self-efficacy. In the context of Covid-19, longitudinal research has been recurrently called 
upon [9,15]. Finally, the added value of this paper is not bound by the specific educational repercussions 
of the pandemic. Although advocating student well-being seems particularly urgent during the Covid-19 
crisis [8-10], this topic will, and should, remain relevant in the years to come. Hence, this study aims to 
inspire HE institutions, to rethink their policies on how to support the university transition and the mental 
well-being of first-year students, also beyond the pandemic.  

The premise of this study is to investigate the impact of the pandemic on the first-year experiences of 
university students. Building further on previous research which was yet elaborated on, the following 
hypotheses are proposed and visualised in Fig. 1 below:  

H1a: The mental well-being of covid-affected students is lower, compared to a pre-covid student 
sample, at the start of the AY.  

H1b: The academic self-confidence of covid-affected students is lower, compared to a pre-covid 
student sample, at the start of the AY.  

H1c: The feeling of informedness of covid-affected students is lower, compared to a pre-covid student 
sample, at the start of the AY.  

H2: The mental well-being of covid-affected students is lower, compared to a pre-covid student 
sample, in the third week of the AY.  
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H3a:  The mental well-being of students decreases throughout a covid-affected AY.  

H3b:  The self-efficacy of students decreases throughout a covid-affected AY. 

2 METHODOLOGY 

2.1 Experimental design 
For the purpose of this study, data were collected during two AYs: in a pre-covid period (AY 2019-2020) 
and in a covid-affected period (AY 2020-2021). The pre-covid sample participated in this study before 
the outbreak of the virus. Contrarily, the covid-affected sample consists of students who enrolled 
university in September 2020. During the period in which this sample is studied (September 2020 until 
February 2021, cf. below), the restrictions due to Covid-19 have changed. These nation-specific 
pandemic-related measures in secondary and higher education are similar to other European countries 
[24]. Moreover, the covid-affected sample has had a prior history of dealing with pandemic-related 
measures before the start of this study, during their final semester of secondary education.  

Fig. 1 shows the quasi-experimental design, which comprises of a 2x2 factorial between-subjects design 
(H1a-c, H2) and a 1x4 within-subjects design (H3a-b). In the pre-covid AY, data were collected in the 
week before the start of the first semester (S1W0, September) and in the third week of the first semester 
(S1W3, October). This student sample serves as the control group. In the covid-affected AY, two 
additional data collection moments were organised: the eleventh week of the first semester (S1W11, 
December) and the third week of the second semester (S2W3, February). These measurement moments 
were chosen on the basis of previous, comparable studies [3,17,18] and also correspond to different 
Covid-19-related restrictions.  

 
Figure 1. Research design and hypotheses. 

2.2 Participants 
This study was conducted during AYs 2019-2020 and 2020-2021 in a first-year undergraduate 
programme in Business Economics of a large university in Western Europe. In both AYs, online surveys 
were conducted in the same group of first-year students. Data of different surveys could be combined 
using the student ID. All respondents participated voluntarily and gave their informed consent. The total 
sample comprises 997 participants: 493 students participated during the pre-covid AY and 504 during 
the covid-affected AY. Moreover, the sample consists of 391 female and 601 male students. A 
substantial part of the students participated in more than one measurement moment. In the pre-covid 
AY, 272 students completed both surveys (S1W0 and S1W3). In the covid-affected AY, 381 students filled 
in at least two surveys; 98 took part in all four surveys.  
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2.3 Measures 
Every data point is characterised by the AY (pre-covid or covid-affected), the measurement moment 
(S1W0, S1W3, S1W11, S2W3) and the gender of the student. Fig. 1 offered a timeline of the particular data 
collected at each measurement moment. One of the central variables is mental well-being, measured 
by a shortened, adapted version of the Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) 
[26,27]. Secondly, students’ self-perceived chances of succeeding in the first undergraduate programme 
served as a proxy for their academic self-confidence [25]. Next, ‘feeling of informedness’ was 
operationalised by a single item. Finally, in the second AY, self-efficacy was evaluated by the General 
Self-Efficacy Scale (GSES) [28]. Both the WEMWBS and GSES have been validated in the face of 
Covid-19 in similar HE research contexts [8,15,21,22]. The internal consistency of both scales at all 
measurement moments is sufficiently high and in line with these previous studies.  

3 RESULTS 
To test H1a-c, the pre-covid sample is compared with the covid-affected sample at the moment of 
university entrance. Three One-way ANCOVA models were constituted to determine a significant 
difference between the pre-covid and the covid-affected student sample on their mental well-being, 
academic self-confidence, and feeling of informedness, at S1W0. The results do not reveal any significant 
differences in their mental well-being (F(1, 881) = 1.637, p = .201; EM meanpre-covid = 4.053, EM meancovid-
affected = 4.100), their academic self-confidence (F(1, 779) = 1.643, p = .200; EM meanpre-covid = 3.403, 
EM meancovid-affected = 3.468), and their feeling of informedness (F(1, 879) = 1.759, p = .185; EM meanpre-
covid = 3.884, EM meancovid-affected = 3.805), after controlling for gender. In other words, students who went 
through a covid-affected last semester in secondary school, nevertheless started their HE career with 
the same mental resources as students pre-pandemic. Therefore, H1a (mental well-being), H1b 
(academic self-confidence) and H1c (feeling of informedness) are rejected.  

The next hypothesis (H2) assumes a different mental well-being in the third week of the AY between the 
pre-covid and covid-affected sample. A One-Way ANCOVA was performed on the mental well-being at 
S1W3, while controlling for gender and mental well-being S1W0. The analysis reveals a marginal 
difference at the expense of the mental wellbeing (S1W3) of the covid-affected student sample (F(1, 516) 
= 3.636, p = .057; EM meanpre-covid = 3.736, EM meancovid-affected = 3.661). Therefore, H2 is partly 
confirmed. 

To address H3a-b, within-subjects analyses were conducted on the longitudinal data collected in the 
covid-affected AY. First, paired sample T-tests were performed on subsamples of two subsequent 
measurement moments. The second phase includes repeated-measures ANCOVA on the entire covid-
affected sample. With regard to H3a (Table 1 Panel A), paired sample T-tests reveal significant 
differences between subsequent levels of mental well-being throughout the AY. This implies that the 
mental well-being of the covid-affected student sample declines throughout the first semester. 
Remarkably, the analyses indicate that the mental well-being again increases from S1W11 to S2W3. 
Additionally, a repeated-measures ANCOVA is performed on the students who participated in every 
measurement moment (N = 98). This analysis showed that the students’ mental well-being in the covid-
affected AY differs significantly over time (F(2.729, 261.954) = 22.744, p < .001, ηp² = .192), while 
controlling for gender. Bonferroni post-hoc tests reinforce the findings from the paired sample T-tests: 
mental well-being declined throughout the first semester, and again increased in S2W3. These results 
imply that the students recovered after the exam period to a level of mental well-being similar to S1W3. 
In sum, H3a is confirmed as regards the first semester. However, student mental well-being does not 
decline further after the first semester; the analyses even indicate a resurfacing effect after the start of 
the second semester. An analogous stepwise data analysis is applied to evaluate student self-efficacy 
during the covid-affected period (H3b), cf. Table 1 Panel B. Paired sample T-tests indicate a decrease 
from S1W3 to S1W11, and an increase from S1W11 to S2W3, similar to the results on H3a. Moreover, a 
repeated-measures ANCOVA (N = 107) demonstrates that self-efficacy in a covid-affected AY differs 
marginally over time (F(2, 210) = 2.742, p = .067, ηp² = .025) , while controlling for gender. Bonferroni 
post-hoc tests demonstrated no significant decline from S1W3 to S1W11; however, the students’ self-
efficacy is characterised by a significant increase from S1W11 to S2W3, to a level similar to S1W3. In short, 
H3b is partially confirmed: a decrease in self-efficacy from S1W3 to S1W11 is indicated, although this 
should be interpreted cautiously. Moreover, resembling to the trend in mental well-being, the data 
illustrate an increase in self-efficacy after the first semester. 
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Table 1. Longitudinal data analyses on the covid-affected student sample (H3). 

Panel A: Analyses on the mental well-being of covid-affected students (H3a) 
Paired sample T-tests 

Paired samples (t1 and t2) N Meant1 Meant2 t p 

S1W0 and S1W3 256 4.065 3.665 12.788 < .001 

S1W3 and S1W11 134 3.626 3.025 10.702 < .001 

S1W11 and S2W3 126 3.015 3.570 -8.161 < .001 

 
Repeated-measures ANCOVA 

  Bonferroni post-hoc comparisons (p) 
Time sample EM Mean S1W0 S1W3 S1W11 

S1W0 4.032    

S1W3 3.636 < .001   

S1W11 3.041 < .001 < .001  

S2W3 3.546 < .001 1.000 < .001 

 
Panel B: Analyses on the self-efficacy of covid-affected students (H3b) 

Paired sample T-tests 
Paired samples (t1 and t2) N Meant1 Meant2 t p 

S1W3 and S1W11 134 3.107 3.019 2.703 .008 

S1W11 and S2W3 126 2.996 3.093 -2.991 .003 

 
Repeated-measures ANCOVA 

  Bonferroni post-hoc comparisons (p) 
Time sample EM Mean S1W3 S1W11 

S1W3 3.089   

S1W11 3.010 .128  

S2W3 3.098 1.000 .041 

4 CONCLUSIONS 

4.1 The impact of Covid-19 on first-year students’ start at the university 
In this study, the mental well-being, academic self-confidence, and feeling of informedness of first-year 
students at the start of a covid-affected AY were compared with a similar pre-covid control sample. None 
of these differences were found to be substantial, which counters the expected (H1a-c). Equivalent 
levels of mental well-being, academic self-confidence, and feeling of informedness imply that the covid-
affected sample did not take up the transition to HE in a deprived way. The pandemic-infused ending of 
students’ final secondary school year and the many cancelled plans during their summer vacation period 
could have implied a derangement in well-being at the start of the AY [12-14]; nevertheless, this appears 
not to be the case for the covid-affected students in this research. Contrarily, this study offers evidence 
on students’ mental recovery during summer break, after a tumultuous completion of their secondary 
school trajectory. Despite additional social and preparatory challenges of their university transition in 
times of the pandemic, the students seem to be equipped with effective coping strategies to overcome 
these difficulties [10]. In consonance with this result, other scholars also demonstrated that, the 
psychological well-being of HE students has returned to a pre-pandemic level in the Fall of 2020, after 
an earlier, steep decline induced by Covid-19 in Spring 2020 [24]. This so-called psychological 
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recuperation could be explained by the well-evolved coping behaviours of HE students in dealing with 
the ongoing public health measures [24]. The current study adds on the existing academic insights, as 
it specifically targets first-year students during their transition to HE, and by selecting two comparable 
samples to scrutinise the effect of the pandemic. 

4.2 Mental well-being and self-efficacy throughout a covid-affected period 
As students’ university transition is not solely defined by the initial moment of induction to HE [16], this 
study also addressed mental well-being in the third week of the AY. The corresponding analysis on H2 
exposed a marginal difference in mental well-being between the pre-covid and covid-affected students 
at that time. The duration effect of pandemic-related restrictions [20] seems to have widened the gap 
between both student samples. Furthermore, another explanation for this could be that the measures 
against the spread of the virus had become stricter after three weeks in the AY; these could have 
imposed an additional strain on the students’ mental well-being.  

Additionally, the longitudinal analyses of the present research articulates several noteworthy results. 
First, this study provides insight into the link between mental well-being and self-efficacy, as the 
evolution of both during the covid-affected AY is very alike. The relation between these concepts reflects 
earlier findings on HE students in the context of the pandemic [15,22]. Second, the results include a 
decrease in mental well-being during the first semester of a covid-affected AY (H3a). This corroborates 
the duration effect of pandemic-related restrictions, more than six months after the initial outbreak of the 
virus: the longer the public health measures persist, the greater the negative effect on student mental 
well-being [20,21]. This downward trend in well-being entails the need for additional incentives to support 
first-year students throughout their first semester. Yet, the data revealed an increase in mental well-
being during the shift from the first to the second semester. This regaining can be explained by the fact 
that the pandemic-related restrictions were somewhat being eased at that time. With the public health 
measures abating in February, students seemed to resiliently bounce back, after what can be 
considered severely stressful events to deal with [10]. Finally, the evolution in self-efficacy (H3b) should 
be interpreted cautiously, given that both steps of the analyses do not exactly agree on the significance 
of the results. Previous research has already suggested a negative instantaneous impact of Covid-19 
on student self-efficacy [23]. In the present study, self-efficacy seems to be characterised by a downward 
trend during the first semester, only to increase again after the start of the second semester. Hence, the 
contribution of this research involves the long-term effect of Covid-19 on self-efficacy.  

4.3 Limitations and future directions 
According to this study, the evolution of student mental well-being and self-efficacy during a covid-
affected AY can be explained by the strictness of the pandemic containment measures. However, the 
analyses do not control for the evolution throughout the AY that might have existed without the effects 
of Covid-19. It should be noted that similar evolutions in first-year students’ well-being and self-efficacy 
have been suggested by previous literature, irrespective of the pandemic [17,18]. As such, in order to 
validate the variance that can be attributed to Covid-19, post-pandemic studies should also evaluate the 
fluctuations in mental well-being and self-efficacy during students’ first year in HE, and compare these 
with covid-affected data. Additionally, future research opportunities involve the role of, for instance, 
protective factors such as resilience [10] in explaining the increase in mental well-being from the first to 
the second semester. Another limitation of this study is associated with the data collection settings: 
though all data were collected by means of online surveys, some of the measurement moments were 
promoted on campus and some online, due to changed restrictions. Third, as a result from the voluntary 
nature of the surveys and the longitudinal design, only 98 students in the covid-affected AY reported 
data on all four measurement moments. Fourth, ‘academic self-confidence’ and ‘feeling of informedness’ 
were operationalised by single-item measures. Given the considerable correlations which were 
observed with mental well-being in the context of this research, these two concepts are worth exploring 
in more depth. Finally, some scholars have pointed out the possible blind spot of self-reported 
quantitative instruments in reporting pandemic-induced psychological impairments [10]. A combination 
with qualitative methods could offer even more insights into first-year students’ well-being, both in 
response to the pandemic as well as generally in the future. 

4.4 Educational implications 
The present study is a unique extension to the literature which has warned for the unsettling impact of 
Covid-19 on student mental well-being. The findings have several theoretical and practical implications 
for HE instructors and policy makers, who aspire to comprehend the experiences of first-year students, 
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more than six months after the initial outbreak of the pandemic. The evaluation of the effects on the long 
term – rather than the instantaneous consequences of the first lockdown in Spring 2020 – combined 
with the implementation of longitudinal research methods, is a premise not tested previously, and 
answers to several calls for future research [9,15,24]. The urgency of persistently monitoring students 
who were affected by the pandemic, has already been emphasised [14]: a compromised transition to 
HE might lead to an enduring disadvantage on students’ entire university trajectories. Hence, educators 
and educational policies should acknowledge the need for additional support initiatives, also after the 
pandemic-related restrictions will be revoked.  

The insights from the current study are of substantial value, also irrespective of Covid-19. First, 
inferences should be made on students’ experiences with e-learning. Online and blended learning have 
picked up speed in HE contexts for several years now. However, the longitudinal analyses imply that 
student mental well-being and self-efficacy were better when on-campus learning and physical contact 
with peer students were more common. The discomfort of e-learning and the subsequent social 
disconnection [10] should definitely serve as a recommendation to HE institutions, not to carry out 
distance learning as the default teaching approach after the pandemic will have passed. Second, it 
should be emphasised that the observed decline in student well-being is not unique to the Covid-19 
crisis [17,18]. Therefore, it is of the utmost importance that academic nor policy attention to the topic of 
mental well-being fades away post-pandemic. Covid-19 has merely exacerbated, and therefore 
rendered visible, a problematic pattern which was already present in student populations [18]. The 
repercussions of the pandemic on first-year students’ well-being served as an accelerator of the already 
vulnerable position their transition to HE entails. This study therefore identifies the need for incentives 
to support the psychological strengths of first-year students, now and post-pandemic. The ways in which 
a university can – and should – take care of its students’ well-being are manifold: good practices include, 
among others, fostering social interactions through supportive learning environments, and improving the 
access to and awareness on support services such as counselling [7]. Moreover, universities should 
proactively stimulate students’ resources – such as self-efficacy, resilience, and coping strategies 
[15,22] – to encounter possible mental side effects of the stressful transition to HE.  

In sum, the attention to student well-being, fuelled by the Covid-19 crisis, should not wane in the years 
to come. The tagline ‘never waste a good crisis’ could be relevant in this regard, as it would be a pity if 
universities failed to reconsider their policies based on what the pandemic exposed as a key issue: 
supporting the mental well-being of students during their transition to HE. 
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Abstract 
Several factors affect the student learning approach, being one of them the context of the student. 
Contextual factors can include the subject, the course where the subject is integrated in the curricula, 
the program itself or the institution or type of studies, as well as assessment system or teaching 
methodology. Students approach to learning can be classified in several ways, but the most common 
are deep or surface approach, that differ mainly in the involvement of the student in his/her own learning. 
The measurement of student approach to learning can be done with different tools and can help teachers 
to face their teaching methodology to improve student learning. One of the main tools to assess student 
approach to learning is the questionnaire R-SPQ-2F. In this study, the student approach to learning in 
two different subjects of the students of the Biotechnology degree was assessed with the R-SPQ-2F 
questionnaire. Student approach to learning was assessed in the first year in one subject, and in the 
following year in another subject taken by the same students. The reliability of the questionnaire was 
high for the main scales, but not for the subscales. The students showed a higher deep approach in the 
first year than in the second, without differences according to gender or language used as medium of 
instruction. The opposite behaviour was observed for the surface approach, that was lower in the first 
year. However, on student basis, this behaviour was not followed by all the students. These results can 
help to select methodologies to improve deep approach by the students. 

Keywords: R-SPQ-2F; deep and surface approach; assessment; learning styles. 

1 INTRODUCTION 
Student approach to learning is supported by the Student approach to learning (SAL) theory [1], [2]. 
Basically two main approaches have been identified (Deep approach, DA, and Surface approach, SA, 
by Marton and Säljö [1], [2], Entwistle [3], [4] and Biggs [5]). Deep approach students look for meaning, 
enjoy learning and integrate what they learn in their own previous knowledge [6]–[9]. This approach has 
been positively correlated with assessment results [10]–[14]. On the other side, surface approach 
students main interest is to meet the requirements of the subject and learning is an external duty [6], [8], 
[9]; usually is negatively correlated with academic performance [10]. 

The student approach to learning is not a fixed trait of the student [15], [16]. It is influenced by contextual, 
perceived or student factors [5], [17] Contextual factors are for example type of studies, subject, assessment 
system or year were the subject is located [5], [17]–[19]. It has been observed that students are able to 
change their student approach to learning in the years of the degree and normally a decline in DA appears 
[18], [20]–[23], although, not in all the cases [24], [25]. Also the methodology used by the teacher and his/her 
performance can influence the student approach that the student chose in a determinate subject [19], [26]–
[29]. Perceived factors like workload, clarity of assessment system or relevance can also influence student 
approach [17], [19], [27], [30]. Personal factors include age, gender, attitude or motivations for learning [5], 
[10], [17], [31], [32]. For example, age has been related to deep approach [28], [32]–[34], while gender offers 
inconclusive results depending on the context [13], [31], [34]–[36]. 

Several instruments are available to measure student approach to learning like Study Attitudes and 
Methods Revised Short Form (SAMS Short Form) [37], Revised Approaches to Studying Inventory 
(RASI) [38] modified in Approaches and Study Skills Inventory for Students (ASSIST) [39], [40], 
Inventory of Learning Process–Revised (ILP-R) [41], Approaches to Learning and Studying Inventory 
(ALSI) [4], Learning and Study Inventory Strategies (LASSI) [42], or Inventory of Learning Styles (ILS) 
[43]. But one of the most used is the R-SPQ-2F questionnaire developed by Biggs [44]. This 
questionnaire consists of twenty questions that determine two main scales (DA and SA) each of them 
with two subscales (Strategy and Motivation). The model has been tested by different studies [8], [44]–
[50] with good fit indexes, although some modifications have been proposed, as some authors suggest 
to remove concrete items [49], [51], [52]. 
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The knowledge of the student approach to learning in a particular subject can be a useful tool for teachers 
to determine the most suitable methodology [6] or even to try to modify the approach [15], [30], [53], [54]. 
Evolution or change of student approach over the years of the degree can also be a useful information. In 
the present study the comparison of student approach to learning measured with R-SPQ-2F questionnaire 
in two different subjects of two consecutive years in the Biotechnology degree at Universitat Politècnica 
de València is done. 

2 METHODOLOGY 
General Genetics (GG) and Molecular Markers (MM) are two subjects of the bachelor’s degree in 
Biotechnology. The first one is located in the first year with six ECTS (European Credits Transfer System) 
and the second in the second year with the same number of ECTS. The number of enrolled students was 
115 for GG and 105 for MM. Two different groups were organized for both subjects, one with Spanish as 
language used as medium of instruction and the other group, which used English (EMI). Lectures were 
organized with theory and laboratory sessions and all resources and material were available through a 
Sakai-based learning platform called PoliformaT. The student approach to learning was assessed in GG 
in year 2019-20 and the same students were assessed in MM in year 2020-21. 
The R-SPQ-2F [44] was used to assess student approach to learning in both subjects at the beginning of 
the term by PoliformaT. For the English group the original questionnaire was used while for the Spanish 
group a translation was used [55]. Statgraphics Centurion 18 (Statpoint Technologies, Inc.) was employed 
to analyse the results, calculating correlations between factors and Cronbach’s alpha values. 

3 RESULTS 
The participation was high in both subjects (Table 1), but higher in GG than in MM. Fifty-eight students 
answered the questionnaire in both subjects of 103 common students. The DA was higher that SA in both 
subjects, but higher in GG than in MM, while the SA was higher in MM. No differences were observed 
regarding language used as medium of instruction or regarding gender. The same result was obtained in 
a similar study for the same subjects in different years [56]. Subject is one of the variables that affects 
student approach to learning as have been previously reported [26], and is a factor observed in life science 
subjects [23], as well as discipline [19], [57]. However, the effect of the restrictions on face-to-face teaching 
caused by COVID-19 cannot be discarded, as it changed the teaching system for MM at least in the 
beginning of the term. Language can affect student approach to learning [13], [58] and higher DA values 
have been observed in EMI groups when English is not the native language of the students [26]. However, 
in our case no differences were observed, although differences in the admission mark and size of the 
groups existed. It seems that these differences were not enough to make a difference between the two 
groups of students in the approach to learning. Teacher and methodology were the same in both groups 
and could explain the result. Gender is another factor that can affect student approach to learning. In 
general, males tend to have a lower deep approach than females [5], [32]. However, the results are not so 
clear [59], as some studies report no relationship [18], while others found the opposite [60]. 

Table 1. Number of students who answered the questionnaire by subject (General Genetics, GG, and 
Molecular Markers, MM), language used as medium of instruction and gender. Values (average and 

standard error) of the R-SPQ-2F questionnaire scales in the deep approach (DA), surface approach (SA), 
difference between DA and SA and null hypothesis DA-SA. 

 No. answers 
 (% enrolled) DA1  SA1  Difference 

DA-SA1  Null hypothesis 
DA-SA2 

Year         
GG 2019-20 95 (0.83) 3.37 ± 0.06 b 1.84 ± 0.04 a 1.54 ± 0.08 b *** 
MM 2020-21 63 (0.60) 3.09 ± 0.06 a 2.05 ± 0.07 b 1.03 ± 0.11 a *** 

Language         
Spanish 118 (0.69) 3.22 ± 0.05 a 1.95 ± 0.05 a 1.26 ± 0.07 a *** 
English 40 (0.82) 3.39 ± 0.10 a 1.84 ± 0.08 a 1.56 ± 0.16 a *** 

Gender         
Female 103 (0.74) 3.24 ± 0.06 a 1.88 ± 0.05 a 1.36 ± 0.08 a *** 
Male 55 (0.68) 3.29 ± 0.07 a 2.00 ± 0.07 a 1.29 ± 0.12 a *** 

Total 158 (0.72) 3.26 ± 0.04  1.92 ± 0.04  1.34 ± 0.07  *** 
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 
2***: P<0.0001 
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For the secondary scales of the R-SPQ-2F questionnaire (Table 2), the results showed no differences 
according to the studied variables, except for DS, SM and SS between subjects. These results differ 
from those obtained in a previous study [56]. The different students in both subjects of those different 
studies could explain the difference. Several factors influence student approach to learning. They can 
be classified as contextual, perceived, or student factors [5], [17], and this factors varied between years. 

Table 2. Values (average and standard error) of the R-SPQ-2F questionnaire scales in the deep motivation 
(DM), deep strategy (DS), surface motivation (SM) and surface strategy (SS) for subject (General Genetics, 

GG, and Molecular Markers, MM), language used as medium of instruction and gender. 

 DM1  DS  SM  SS  

Year         
GG 2019-20 3.46 ± 0.06 a 3.28 ± 0.07 b 1.45 ± 0.04 a 2.22 ± 0.06 a 
MM 2020-21 3.31 ± 0.08 a 2.86 ± 0.07 a 1.66 ± 0.07 b 2.45 ± 0.09 b 

Language         
Spanish 3.36 ± 0.05 a 3.07 ± 0.06 a 1.55 ± 0.04 a 2.35 ± 0.06 a 
English 3.53 ± 0.12 a 3.26 ± 0.11 a 1.47 ± 0.08 a 2.20 ± 0.10 a 

Gender         
Female 3.41 ± 0.06 a 3.07 ± 0.07 a 1.48 ± 0.04 a 2.28 ± 0.06 a 
Male 3.39 ± 0.08 a 3.20 ± 0.08 a 1.63 ± 0.07 a 2.37 ± 0.09 a 

Total 3.40 ± 0.05  3.12 ± 0.05  1.53 ± 0.04  2.31 ± 0.05  
1Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 

A comparison between the common students in both years can be observed in figure 1 for the difference 
between DA and SA. GG values were higher than MM values, but some students showed an opposite 
behaviour, with higher values for MM, as a consequence of an increment in their DA in the second-year 
subject. This is in agreement with the fact that student approach to learning can vary depending on 
different contexts [5], [17] and in our case the distribution was more dispersed than in the previous study 
[56]. 

 
Figure 1. Deep approach (DA) minus surface approach (SA) distribution of scores for each common student 

of General Genetics and Molecular Markers subjects. The black lines depict mean values for DA and SA 
and the grey lines the mean plus or minus the standard deviation. 
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As expected, high correlation values appeared between the main scales and their related subscales 
(Table 3) [44]. The two main factors appear in several studies, while the subscales are less consistent 
[49], [51], [61]. Several confirmatory analysis have been carried out and support the existence of just 
two factors, although variation exists depending on cultural contexts [44], [45], [49]–[51]. 

Table 3. Correlations between different factors of the R-SPQ-2F questionnaire scales. Deep approach (DA), surface 
approach (SA), deep motivation (DM), deep strategy (DS), surface motivation (SM) and surface strategy (SS). 

 DA SA DM DS SM 
SA -0.32 ***     
DM 0.88 *** -0.28 ***    
DS 0.89 *** -0.29 *** 0.56 ***   
SM -0.30 *** 0.87 *** -0.30 *** -0.23 ***  
SS -0.29 *** 0.94 *** -0.22 ** -0.29 *** 0.65*** 
***: P<0.0001, ** 0.001<P<0.0001 

The questionary showed a high consistency for the main scales, while the alpha Cronbach values were 
lower for the subscales (Table 4), supporting again the existence of just two main factors [45], [49]–[51]. 
The results are in accordance with the previous study [56]. 

Table 4. Cronbach alpha coefficient values (95% lower confidence band) among the different R-SPQ-2F 
questionnaire scales of the questionnaires evaluated. Deep approach (DA), surface approach (SA), deep 

motivation (DM), deep strategy (DS), surface motivation (SM), and surface strategy (SS) for subject 
(General Genetics, GG, and Molecular Markers, MM), language used as medium of instruction and gender. 

 DA SA DM DS SM SS  

Year       
GG 2019-20 0.79 (0.74) 0.64 (0.57) 0.62 (0.53) 0.71 (0.64) 0.41 (0.28) 0.47 (0.35) 
MM 2020-21 0.65 (0.58) 0.78 (0.73) 0.46 (0.34) 0.52 (0.42) 0.62 (0.53) 0.62 (0.54) 

Language       
Spanish 0.71 (0.66) 0.66 (0.71) 0.71 (0.65) 0.65 (0.48) 0.48 (0.36) 0.36 (0.65) 
English 0.81 (0.77) 0.77 (0.77) 0.77 (0.72) 0.72 (0.69) 0.69 (0.62) 0.62 (0.71) 

Gender       
Female 0.77 (0.72) 0.71 (0.65) 0.59 (0.50) 0.68 (0.61) 0.56 (0.47) 0.51 (0.40) 
Male 0.71 (0.65) 0.75 (0.70) 0.50 (0.39) 0.65 (0.58) 0.53 (0.42) 0.62 (0.54) 

Total 0.75 (0.70) 0.73 (0.67) 0.56 (0.46) 0.67 (0.60) 0.55 (0.46) 0.55 (0.45) 

In general, students showed a lower deep approach in the second-year subject than in the first-year 
subject. However, it is not a general trend as some students showed the opposite behaviour, indicating 
the influence of the context and other student factors. 

4 CONCLUSIONS 
The student approach to learning is not a fixed characteristic of the student as it can vary depending on 
different factors. In our case, subject seems one of the main variables that explained the different values 
in different years. A decline in deep approach has been observed. Teachers should consider the results 
to use methodologies that improve deep approach as student is enrolled in higher courses. However, it 
is not a general trend, as some students showed an opposite behavior. The questionnaire showed a 
good consistency, and no differences were observed regarding language used as a medium of 
instruction or gender.  
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ENHANCING KNOWLEDGE AND SKILLS IN DEALING WITH 
EMERGENCIES 

Maria Luskova, Ladislav Maris 
University of Zilina (SLOVAKIA) 

Abstract 
The goal of the society is to prepare each individual for life in the environment in which they are located. 
The paper is dealing with the activities of the Faculty of Security Engineering of the University of Žilina 
focused on enhancing knowledge and skills of young people in dealing with emergency situations, 
carried out at the international and national level.  Preferentially these activities are focused on managing 
situations arising from the impact of industrial and environmental accidents, natural disasters, traffic 
accidents and terrorism. The aim of the paper is to present the development, structure and content of 
the curriculum for a new optional subject "Emergency Management Skills", which was created this year 
within the international project ERASMUS + 2020 Key Action 2, Strategic Partnerships in the Field of 
School Education - "I will survive “. The paper also presents the summer school "Young Rescuer" 
designed for primary school students and organized in the Faculty. 

Keywords: curriculum, skills, knowledge, young people, emergency. 

1 INTRODUCTION  
The Faculty of Security Engineering of the University of Zilina (FSE UNIZA) is a Faculty of management 
and technology that develops educational and scientific research activities in the area of ensuring the 
comprehensive security of society and individual citizens. It focuses on the education of crisis managers, 
workers of fire and rescue services, experts dealing with the management of processes of protection of 
persons and property in all areas of social life [1].    

The Faculty educates university-educated experts in the field of security with an emphasis on the 
prevention and resolution of crisis situations in various spheres of the social, natural and economic 
environment. FSE UNIZA graduates find their employment in the field of state and public administration 
and in the private sector. 

Graduates of the Security Management study program have knowledge in the theory and practice of 
protection of persons and property, based on which they develop intellectual abilities, practical skills and 
personality traits that will enable them to independently prepare and implement professional security 
projects and take responsibility for their comprehensive solutions. 

Graduates of the study program Security and Protection of Critical Infrastructure have knowledge of the 
theory of critical infrastructure protection and are able to design and implement preventive measures, 
monitor and analyse the development of risk and crisis factors, identify and prepare an adequate 
response to emerging crises, assess the resilience of infrastructure systems and comprehensively 
manage the continuity of operation of the critical infrastructure element and the implementation of an 
effective system recovery. 

Graduates of the Crisis Management study program have in-depth knowledge of crisis management 
theory with an emphasis on designing and implementing preventive measures, monitoring and analysing 
the development of risk and crisis factors, preparing an adequate response to emerging crises, 
managing a comprehensive response to crisis situations and systems recovery after elimination of crisis 
factors [2,3].    

Graduates of the Rescue Services study program have the knowledge and skills to manage rescue 
teams, take responsibility for their activities, comprehensively organize activities in performing rescue 
work in accidents, natural disasters and other emergencies. They can assess buildings and 
technological equipment with a complex solution of fire safety, they have knowledge of tactical principles 
in rescue work and fire extinguishing, they are able to perform control activities at the level of the central 
state administration body [4]. 
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As part of its research activities, the Faculty focuses on solving research and educational projects at the 
national and international level which are directly related to the above-mentioned accredited study 
programs. 

2 PROJECT ERASMUS+ “I WILL SURVIVE” 
Erasmus+ is the European Union program to support education, training, youth and sport in Europe. 
The main philosophy of the Erasmus+ program is to support learning mobility, building institutional 
partnerships and supporting policies based on a cross-sectoral approach, focusing on supporting all 
sectors of education (school education, vocational training, training, higher education, non-formal 
education in youth work, adult education). The program provides grants for a wide range of events and 
activities in the fields of education, youth and sport, giving students, pupils, pedagogical and professional 
staff, youth workers and young people the opportunity to improve part of their education or training 
abroad to improve their knowledge, skills and opportunities to enter the labour market [5]. 

The current program for 2021-2027 places a strong emphasis on social inclusion, green and digital 
transformation and promoting young people's participation in democratic life. It supports the priorities 
and actions set out in the European Learning Area, the Digital Learning Action Plan and the Skills 
Program for Europe [6]. 

The international project “I will survive” has been granted within the call ERASMUS + 2020, Key Action 
2, Strategic Partnerships in the field of School Education.  The project coordinator is Secondary School 
Centar za odgoj i obrazovanje, Zagreb, Croatia. The project was originally planned from 1 September 
2020 to 31 August 2022. As the implementation of this project in 2020 was significantly negatively 
affected by the outbreak of the COVID-19 pandemic, many activities were postponed to the following 
year as a result of this crisis. It is very likely that due to COVID-19 restrictions the project will be extended 
by 12 months. 

The topic of the “I will survive!” project is emergency and natural disaster management skills. The main 
idea of this project is to enable students with special needs, as well as regular secondary school students 
to acquire important competencies that would allow them to independently and correctly decide on their 
own behaviours and actions in case of natural disasters and other emergencies. 

During the years of working with high school students in regular schools, as well as with students with 
special needs, the teachers have recognized their lack of knowledge and skills in coping with 
emergencies and situations of natural disasters which are becoming more often because of dramatic 
climate changes. Through regular classes at school, students acquire only a small amount of knowledge, 
but not enough to know how to cope and help others in possible emergencies.  

Therefore, through this project, regular and special schools, in cooperation with the university, the Scout 
Alliance and a non-profit organization, have developed a curriculum for a new optional teaching subject 
“Emergency Management Skills”, teaching materials, an interactive handbook with related open 
educational resources and brochures with brief instructions for dealing with possible emergencies. The 
curriculum is designed for high school students and also adapted to students with special needs. It 
provides students with the necessary theoretical knowledge, skills and forms their relationship to the 
issue of protecting their health and life as well as the health and life of other people. 

All materials will be available for free, adapted to students with special needs and translated into eight 
languages: English, Croatian, Turkish, Slovak, Romanian, Italian, Lithuanian and Maltese. During the 
project, 32 teachers and educators will be trained to carry out the education through an optional subject 
and 24 students will receive intensive training in emergency management skills.  

Intensive education for students will be carried out as an inclusive education and will influence empathy 
of regular students, acceptance of peers with special needs and development of tolerance. As a follow 
up of the project we see the implementation of new curriculum of an optional teaching subject in partner 
schools, but also all schools and associations interested in implementing such education.  

Through strong dissemination activities, a long-accessible project website, and ensuring the visibility of 
the project, this idea will be promoted and as many institutions and individuals as possible will be 
encouraged to educate students with and without special needs for confident and correct handling in 
emergencies and dangerous situations 
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3 CURRICULUM OF OPTIONAL SUBJECT "SURVIVING SKILLS" 
One of the important project intellectual output is development of curricula for the new optional subject 
"Coping in emergency situations". This curriculum will be offered as optional in partner regular and 
special high schools, as well as in other schools from partner countries. 

This task has started in the first half of the year 2021. Each partner, in accordance with the regulations 
and curricular components prescribed in the country from which the partner comes, wrote a complete 
curriculum and annual plan and program of a new optional subject / education called "Surviving skills". 
All curricula, annual plans and programs will be published as open educational content and will be put 
on the project website for use. During the first learning, teaching, training activities (LTTA) mobility 
(planned in October 2021) partners will agree on the content of the curriculum, will discuss the 
components of the curriculum, number of hours, duration of training. There can be some deviations 
depending on the regulations of individual countries. 

The structure of the curriculum for a new optional subject "Surviving Skills", developed in Slovakia is 
given in Figure 1. The curriculum consists of five basic parts:  

1 Educational Objectives and Educational Strategies of the Subject. 
2 Content and Scope of the Subject. 
3 Methods and Form of Education.  
4 Evaluation and Classification of the Subject. 
5 Literature. 

At the introduction of the curriculum there is Table 1 presenting basic data about the school, educational 
level, field of study, subject, number of hours, year of education, activity holder and activity time frame. 

Table 1. Basic data 

Name of the school   

Level of education  

Field of study  

Focus of the school educational program  

Subject (optional) SURVIVING SKILLS 

Number of hours  35 hours/year, total 70 hours in 2 years 

Planned number of hours per week 1 hour per week 

Year of education First and second year of high school education 

Activity holder  Teachers and educators 

Activity time frame Commencement of activities School year 2022/23 

Table 1 is followed by the above mentioned individual parts of the Curriculum shown in Figure 1. 

2816



 

 

 
Figure 1. Structure of the curriculum of optional subject "EMERGENCY MANAGEMENT SKILLS" 

The titles of individual course units/topics and keywords within the content and scope of the subject are 
listed in Table 2 

Table 2. Course unit / topic, key words 

NO. COURSE UNIT / TOPIC KEY WORDS 

1. INTRODUCTION TO SURVIVING SKILLS natural disasters, potentially dangerous situations, coping 
skills 

2. EARTHQUAKE earthquake, rescue, evacuation, survival kit 

3. FIRE fire, extinguishing fire, cause of fire, fire prevention, 
evacuation, handling 

4. FLOOD floods, food and drinking water supply, organization of living 
space, disposal of hazardous substances, disposal of animals, 
evacuation, emergency services 

5. DANGERS IN NATURE objective and subjective danger, weather disasters, snow 
dangers, poisonous food, water, wildlife dangers, tsunamis, 
falling rock, preparation and coping in nature 

6. DANGERS IN HOUSEHOLD types of hazards, causes of danger, suffocation, drowning, 
bleeding, electric shock, poisoning, injuries, chemicals, drugs, 
food, gas, prevention 

7. HAZARDS IN URBAN ENVIRONMENTS urban environment, city, crime, health, social risks, prevention, 
self-protection 

8. EXTREME WEATHER CONDITIONS heat, cold, storm, drought, human health 

9. TRAFFIC HAZARDS road traffic, railway traffic, maritime traffic, air traffic, traffic 
participants, stressful situations, weather conditions, dangers 

EDUCATIONAL OBJECTIVES AND EDUCATIONAL STRATEGIES OF THE SUBJECT

•Objectives, purpose, expected educational outcomes.

CONTENT AND SCOPE OF THE SUBJECT

•Course unit/topic, key words, objectives, no. of hours.

METHODS AND FORMS OF EDUCATION 

•Description of of time of individual teaching units/topics, titles of individual teaching units, 
realization of theoretical and practical education, activity cost.  

EVALUATION AND CLASSIFICATION OF THE SUBJECT

•Description of achievement, grade. 

LITERATURE

• List of recomended literature for education. 
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10. FIRST AID first aid, first aid provider, scene of an accident, call for help, 
first aid kit, first examination, level of consciousness, vital 
functions, lateral position, resuscitation 
bleeding, shock, 
injuries, wounds, 
fractures, immobilization, accidental states, abrupt states 

11. OUTSTANDING CIRCUMSTANCES violence, weapons, terrorism, human trafficking, protection 
and rescue of people 

12. SUPPORT AND SELF-HELP AFTER 
TRAUMA 

psychological help, emergency, stressful situation, breathing 
exercises 

The content and scope of the subject elaborated within the project include also objectives of each course 
unit and number of hours.  

4 SUMMER SCHOOL "YOUNG RESCUER" 
In 2019, the FSE UNIZA started organizing the "Young Rescuer" summer school. This summer school 
was attended by children aged 6 to 12. In 2020, due to COVID -19, the summer school did not take 
place, but in 2021 it again met with great success with children. The summer school is organized in 
cooperation with the Slovak Red Cross - Territorial Association of Zilina. 

During one week, children undergo firefighting training, medical training, police training, military training, 
a detective search and other activities that contribute to the development of knowledge, skills and habits 
for the protection of man and society. Gradually, they get to know the work of professionals up close 
and gain a lot of new knowledge and skills.  

On the first day, they get acquainted with the accessories of a fire truck, get to know different types of 
fire extinguishers and their use, try out a fire attack on a target and complete various disciplines in the 
"Children's Iron Firefighter" competition. The next day they learn how to provide first aid for various 
health complications, they get to know the ambulance equipment and what rescuers have to manage in 
practice. On the third day, they learn to recognize warning signals, use a protective mask, how to call 
the emergency line, everything that evacuation baggage should contain, and devote themselves to traffic 
education. The last day is usually focused on crime prevention. Children learn about the work of the 
police and detectives, learn to take fingerprints, create a portrait of the perpetrator. The day is also 
enriched by demonstrations of the work of dog handlers. The "Young Rescuer" summer school is usually 
completed by graduation ceremonies. 

5 CONCLUSIONS  
FSE UNIZA has built a stable position in the professional security community in Slovakia but also abroad 
with an emphasis on the European Union countries. It has developed contacts and wide cooperation 
with educational scientific research institutions, public administration bodies and business entities that 
operate in the field of ensuring comprehensive security of society and individual citizens. 

In terms of the development plans of the Faculty in the field of education, attention is focused mainly on 
providing education based on the latest knowledge using advanced technologies in all three levels of 
study with the development of knowledge, skills and competencies of students which will create 
preconditions for their good position on the labour market, with an emphasis on professional knowledge 
and transferable skills and the connection of theory with practice.  In the field of scientific research, the 
aim is to improve the results, especially in terms of a higher share of outputs in impacted journals and 
involvement in the solution of scientific research projects within European grant structures. 
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CAN WE LEARN USING GOOGLE TRENDS? 
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Abstract  
The purpose of this article is to establish the characteristics of the search term "university" based on 
Google Trends data, which at the same time will show the overall picture of current university topics. 
The research method used is the content analysis of searches generated in Google Trends and in 
Answer the Public. The analysis period covers the years 2016-2021. Results show that the most 
interested in the term "university" are Internet users in the countries of South Asia (Pakistan) and Africa 
(Ghana, Nigeria). Over the last 1.5 years, the frequency of searches for the term "university" has 
decreased by 50%, so the negative impact of the pandemic is visible here. Nevertheless, it turns out 
that the search for the term "university" is characterized by regular fluctuations, which can be called 
cycles. In terms related to "university", the most common problems (accompanying expressions) 
include: returning to classes, starting courses and exams, opening libraries and laboratories, which 
shows how the pandemic affected Internet searches. However, other questions also arise, such as "Why 
should universities be free"? We believe that such an analysis not only answers the research questions, 
but also reveals a global picture of universities during a pandemic.  

Keywords: Innovation, technology, university, google trends, covid-19.  

1 INTRODUCTION  

1.1 Tertiary education in Europe and beyond 
It can be difficult to compare schooling systems across countries over time and monitor progress 
towards national and international goals in fields of education, that is why the UNESCO developed a 
standard framework used to categorise and report cross-nationally comparable education data. Hence, 
the International Standard Classification of Education (ISCED) was announced to understand and 
properly interpret the inputs, processes and outcomes of education systems [1]. 

The new ISCED 2011 classification (which replaced ISCED 1997) orders schooling programmes by their 
content using two key cross-classification determinants: levels and fields of education. The classification 
covers recognised and non- recognised (non-formal) education programmes offered at any period of a 
person’s life. Formal education, of course, is the one that is institutionalised, intentional and planned 
through public institutions or recognised private bodies. While non-formal education is a supplement, 
alternative or complement to formal education within the process of lifelong learning of individuals [1]. It 
should be added that non-formal education is also institutionalised, intentional and planned by an 
education provider, but the successful completion of a non-formal education programme does not 
normally give access to a higher level of education.  

The tertiary education at ISCED is reflected in levels 5, 6 or 7. These programmes are distinguished by 
their position in the national degree and qualification structure. At level 5 of ISCED duration typically 
varies from 2 to 3 years; at level 6 (Bachelor’s) typically varies from 3 to 4 years, and at level 7 (Master’s) 
usually varies from 1 to 4 years when following ISCED level 6, or from 5 to 7 years when directly following 
ISCED level 3 [1]. The classification scheme is shown in Fig. 1. 

An access to a range of first tertiary education programmes at level 5, 6 or 7, is based on graduation of 
an ISCED level 3 or 4, and depends on the accessibility in a particular education system and on 
additional admission conditions. Short-cycle tertiary education, so level 5, is often designed to offer 
participants professional knowledge, skills and competencies. Tertiary education includes so called 
‘academic education’, but also embraces advanced vocational or professional education. It comprises, 
as mentioned before, ISCED levels 5, 6, 7 and 8. The level 6, or Bachelor’s, is designed to provide 
participants with intermediate academic or professional knowledge, skills and competencies, leading to 
a first degree, while the level 7, or Master’s, is often designed to provide participants with advanced 
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academic or professional knowledge, skills and competencies, leading to a second degree. Finally, 
programmes at level 8, or doctoral, are designed to lead to an advanced research qualification [1].  

 
Figure 1. ISCED coding of education levels. Source: authors’ work based on [1], p. 21. 

The education schemes in the world are, of course, different from each other. Usually full-time 
compulsory schooling/training lasts 10-11 years and ends at the age of 15-17. Then, pupils can choose 
upper secondary education and post-secondary education, which are obviously non-compulsory, and 
next, finally, tertiary education [2]. The differences are not only in the duration of education, but also in 
examinations for the next level, or promotion of a specific nature of education. In India, for example, the 
emphasis in the tertiary level of education lies on science and technology.  

The focus of our article is put mainly on universities, which offer educational programs at levels 5-8, and 
of course are non-compulsory. Merriam-Webster defines university as ‘an institution of higher learning 
providing facilities for teaching and research and authorized to grant academic degrees’ [3]. The oldest, 
still operating university in the world is Al Quaraouiyine, located in Fez, Morocco, which was founded in 
859 by Fatima al-Fihri. Today this university has 4 faculties and specializes in Muslim Theology and 
Arabic language [4]. Some other sources tell that the oldest university is Ez-Zitouna (Montfleury, Tunis), 
but it formally became a university in 1956. The oldest universities list includes the University of Sankoré, 
founded in 989 in Timbuktu (Mali), the University of Bologna, founded in 1088, the University of Oxford, 
founded in 1096, or the University of Modena, founded in 1175. We should mention here also 'the best 
universities'. One of the many rankings is 'Shanghai Ranking of World Universities', which lists the top 
1000 universities in the world. The first three places belong to: Harvard University, Stanford University, 
and the University of Cambridge [5]. 

Universities in each country play an important social role, and only the small, island states of the Pacific 
do not have own ones. According to data from July 2020, the largest number of universities is in India: 
4,381. The United States had the second most universities counting 3,254, followed by China with 2,595 
universities [6]. Obviously, such numbers do not reflect all aspects of higher education and are due to 
the size of a given country. An important indicator, instead, can be the range of the population with a 
university degree - here the highest rate is recorded in Korea (69.8%). Countries with the highest rate 
of tertiary education in the 25-34 age group are presented in Fig. 2. 

ISCED coding of education levels 

0 - Early childhood education  

1 - Primary 
education  

2 - Lower secondary education  

3 - Upper secondary education 
education  

4 - Post-secondary non-tertiary education 
education education  
5 - Short-cycle tertiary education 
education  
6 - Bachelor’s or equivalent level education 
education  

7 - Master’s or equivalent level education 
education  

9 - Not elsewhere classified 

8 - Doctoral or equivalent level education 
education  
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Figure 2. Countries with the highest population with tertiary education (in a group 25-34 year-olds) 

Source: authors’ work based on [7]. 

The most common tertiary attainment is a bachelor’s degree (or equivalent). However, the share varies 
substantially across countries, ranging from 24% in Mexico to almost 70% in Korea [8]. Interestingly, in 
each OECD country, women are more educated than men, with an average of 51.3% for women and 
38.7% for men (age group 25-34).  

Pathways through education can be various, both across countries and for different individuals within 
the same region. Ensuring that people have appropriate chances to attain sufficient levels of education 
is a critical challenge and depends on their ability to develop through the different levels of schooling 
system. Young people can study frequently in neighbouring countries and beyond, so they search the 
Internet for information on education systems in other countries. Based on this search, it is possible to 
gather information about young people's problems, dilemmas and choices, but also about the problems 
of the universities themselves. 

1.2 Google Trends as a source of information  
Google Trends is a Google service that provides information on the number, origin, timing, and main 
regions of queries in the Google search engine. The system operates on the IP number basis from which 
the inquiry was made. The downside of most available data is that they talk about the past, and there is 
no certainty that the future will be the same. On the contrary, we should expect changes. Thus, a very 
important feature of the data from Google Trends is their timeliness, which - in a simplified way - shows 
us the present reality, therefore it can be used for research and decision making [9]. It is also worth 
noting that Google Trends uses big data, i.e. a variety of data that is collected in large amounts, and is 
processed at high speed, and shows the global situation with a great approximation. Its disadvantage 
is, however, that it is susceptible to falsification of the results by artificially generating queries from the 
appropriate IP class. Nevertheless, it may provide a lot of information showing the global situation, or 
from the perspective of a given country. Its advantage, as well, is that the information is updated very 
often (it depends on the search category) and with some types of information, even is available in a real 
time.  

Google Trends is most often used to assess media campaigns, competition analysis, current trends in 
Internet users' interests, but it can be used for deeper scientific research as well. Work on predicting 
crises, diseases, environment changes, tourism trends or market dynamics based on Google Trends 
data has already been published [10; 11; 9]. So, this tool has been under scientific scrutiny for several 
years. For example, [12] have analysed the usefulness of Google Trends for estimating tourist traffic in 
Switzerland. In this case, it turned out that the data obtained from Google engine were particularly useful 
and were very accurate approximations of reality. The authors have argued that Google Trends could 
promote more precise forecasting.  

Data from Google Trends, as mentioned, can also be used to assess human knowledge on various 
topics, such as environmental threats. [13] used the A priori algorithm to determine the relationship 
between the number of keyword searches in Google engine. As a consequence, several patterns were 
detected and, following the development of cognitive maps based on the patterns, the terms 
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"environment" and "pollution" were found to be the most significant and central. Other important terms 
are "conservation", "ecology", "climate change", "invasive species" and "endangered species". So these 
issues are of interest to Internet users. It turns also that Google Trends data can be used to help explain 
and predict foreign exchange rates between the dollar and other currencies. [14] have found evidence 
that Google data can help predict changes and fluctuations in foreign exchange markets as well. 

Of course, also with regard to data from Google Trends, one can have reservations: first of all, the results 
might not be representative for regions where Google is not the primary search engine (mainly China 
and Russia). [15] write about this caveat, and they also emphasize that other variables, not included in 
Google Trends, are also important for making decisions. Thus, search-based indicators can serve as a 
valuable real-time complement to social and economic analysis, but – if possible – they should be 
supplemented with more detailed data from other sources.  

2 METHODOLOGY 
The goal of this article is to establish the characteristics of the search term "university" based 
on Google Trends data, which at the same time will show the overall picture of universities. In mid-2021, 
Google had 87.8% of the world market, which means that the vast majority of Internet searches are 
done using this search engine [16]. In countries such as India, Australia, Brazil, and Spain, more than 
90% of Internet searches are done through Google and all these searches are reflected in Google 
Trends [9]. Search terms can be anything and they are user-defined, so it is possible to explore the 
popularity of universities and related terms. Thus, based on the data of Google Trends, it is possible to 
present and analyse various combinations of keywords and questions formulated in the Google search 
engine for any query. Using this tool and discussing the content of queries we want to show: 

1 In which areas of the world are Internet users most interested in universities? 
2 What are the issues (questions) associated with the term "university"? 
3 Has the pandemic changed queries about universities on the Internet? 
4 Is it possible to tell about the cyclical nature of inquiries about universities? 

These are our research questions, supporting the main goal. In our work we used data from Google 
Trends, backed by reports from Answer the Public (SEO platform based on Google Trends). 

The research method we used to achieve the goal was the content analysis of searches generated in 
Google Trends. The analysis period covers August 2016 – July 2021.  

3 RESULTS 
Areas of the world where Internet users are most interested in universities 
According to Erudera, in the world there are 23,469 colleges and universities that offer study programs 
[17]. In the UE there are 17 million of students and over 1.1 million of tertiary education teachers. In the 
USA, in total, 19.78 million students study at public and private universities. In China, undergraduate 
and graduate programs study over 33 million people [18]. Thus one can speak of a huge educational 
market and many interested entities [19; 20]. 

In the last two years most of the current and future students, as well as university staff, have been 
learning and working online, so their lives were dominated by the Internet. Being online, they have been 
entering questions into search engines – there were queries about future functioning of universities and 
current possibilities, about health and safety, requests for advice. All these entries, if typed in a Google 
search engine, are reflected in Google Trends.  

The Google algorithm calculates the popularity of a given word or a phrase related to the place where it 
was most searched for in a given period. In the research result the place (country, city, etc.) with the 
most searches gets the value 100, and the rest of the values are referenced to that size. So, the value 
of 100 means the most popular phrase in a given location, and the value of 50 means that the popularity 
of the phrase was twice as low in another place. It should be remembered that these are not absolute 
numbers indicating the number of people - the calculated values are related to the frequency of searches 
of a provided term in relation to other terms. 
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3.1 Research question 1 
In which areas of the world are Internet users most interested in universities? 
As shown in Fig. 3 and 4, in 2016-2021, the word 'university' was most often entered in countries such 
as Pakistan, Ghana, and Nigeria. The United States is on 12th place and the United Kingdom is 15th. 
This means that in the first three countries, the interest in the university was several times greater than 
at the end of the list shown. It should be mentioned, that the results hinge on the selected category and 
selected search period, and they will change depending on the time of the research realization.  

 
Figure 3. The popularity of the term ‘university’ in the world, August 2016 – July 2021. Source: [21] 

 
Figure 4. Countries with the most searches for the term 'university', August 2016 – July 2021 

Source: authors' work based on [21] 

Two of the top-ranked countries are huge - Pakistan has a population of 238,181,000, and Nigeria has 
219,463,800, but Ghana only has 32,373,000 [22]. So, in this ranking, it is not the size of the country 
that matters, but the age structure. In Pakistan the average age is 22 years; in Ghana - 21.4 years; while 
in Nigeria - 18.6, so there are countries dominated by the younger generations [22]. For comparison, in 
Qatar (Fig.4, 13th place) the average age of population is 33.7 years, in the United Arab Emirates (14th 
place) the average age is 38.4 years, in the United States (12th place) it is 38.5 and in the United 
Kingdom - 40.6 (15th place).  

3.2 Research question 2 
What are the issues (questions) associated with the term "university"? 
Internet users often type entire phrases, not singular words. Phrases typed in the search engine can be 
a university name or other expressions reflecting the interest of an Internet user. To analyse university-
related phrases Google Trends data processed in a platform ‘Answer the Public’ can be used.  

In the case of university names, Magadh University (India) was most often entered in the world in 2016-
2021. The second most popular was Gauhati University, then Christ University and University of Kashmir 
- all in India. Of course, Internet users also search for other information, not only university names/data. 
The most frequently typed questions are as follows [original spelling of Internet users; source: [23] 
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- can university require covid vaccine,  
- will university be open 2021/22, 
- will university online 2021,  
- can university students claim universal credit,  
- are university fees tax deductible uk,  
- how university grading works,  
- who university admission open,  
- why university should be free,  
- which university guide,  
- what university should I go to,  
- when university will open.  

As we can see in this list, Internet users ask questions about functioning of universities in the pandemic 
era - they ask when the university will be open, and whether covid vaccines will be mandatory, they also 
are interested in fees, discounts and scholarships for students ('universal credit' is a monthly paid 
payment to help with students living costs). Finally, they ask 2 important questions: what university 
should I go?, and why university should be free? 
According to ‘Answer the Public’, searching for information about universities involves many prepositions 
and interrogative pronouns. The most frequently used ones are included in Table 1 (original spelling of 
Internet users).  

Table 1. The most common prepositions and interrogative pronouns related to the word ‘university’. 

 Phrase  Phrase 

For  university for the creative arts 
university for medicine 
university for the creative arts ranking 
university for development studies  
university for law 
university for the creative arts  
university for psychology 

Is university is overrated 
university is a waste of time and 
money 
university is pointless 
university is too stressful 
university is too expensive 
university is which part of speech 

With  university with lowest acceptance rate 
university with highest acceptance rate 
university with foundation year 
university with lowest acceptance rate  
university with highest death rate 
university with most nobel prizes 
university with lowest entry requirements 

Without university without a levels 
university without gcse 
university without entry requirements 
university without qualifications 
university without ielts in uk 
university without grades 
university without walls 

Can can university students go back 
can university students claim universal credit 
can university students go home 
can university students get free prescription 
can university students claim benefits 
can university students return 
can university see your email 

How  how university grading work 
how university works 
how university works in uk 
how university use big data 
how university grading work 
how university clearing works 
how university application works 

Source: [23] and [24].  

Expressions related to searching for information about universities show what problems or needs 
Internet users have (they can be current or potential students, they can also be parents). So, first of all, 
universities with a specific educational profile (arts, medicine, IT) are sought after, moreover, universities 
with the lowest / highest acceptance rate or with Nobel Prize winners are checked. Interestingly, 
universities without requirements are also searched for. Of course, Internet users also enter questions 
about the functioning of a university and formalities about applications or grading. In addition to this, 
phrases show uncertainty about the pandemic (can university students go back, go home) as well as 
financial problems of students (inquiries about fees, taxes, benefits).  
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3.3 Research question 3 
Has the pandemic changed queries about universities on the Internet – pre and during pandemic 
interest? 
In the spring of 2020, universities had to close their seats due to the pandemic, and teaching has moved 
to the online sphere. The uncertain situation, fear of illness and the lack of clear information from 
universities about the future, resulted in a significant drop in interest in universities (Fig. 5). 

 
Figure 5. Changes in frequency of searches for the term ‘university’ - before and during the pandemic 

Source: authors' work based on [21] 

If we assume that in 2016 the interest in universities was 100, then in March 2020 it was only 53 - so it 
was half as much. Of course, after the worst period, interest began to grow, but in the second half of 
2021 it is much lower than in 2016-2019. However, it should be noted that the general interest in 
universities has been on a downward trend for several years, so it is not known whether the level from 
‘before the pandemic’ will return at all. 

3.4 Research question 4 
Is it possible to tell about the cyclical nature of inquiries about universities? 
A surprising discovery is that interest in universities is cyclical on a monthly basis, which means that 
every 3-4 weeks there is a significant decline in interest, which increases and then falls again. It can be 
seen in Fig. 6 that within a year, 12 weeks are characterized by a decline in interest in universities (these 
are weeks’ number 1, 6, 10, 14, 18, 23, 27, 32, 36, 40, 45 and 49).  

Currently, it is difficult to explain the reasons for such cycles, but they certainly occur throughout the 
whole year. Apart from monthly declines, there is a decreased interest in universities in December and 
in summer holidays, which seems to be quite logical.  

 
Figure 6. Cyclical interest in universities, weekly data for August 2016 – July 2021 

Source: authors' work based on [21] 
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The purpose of this article was to establish the characteristics of the search term "university" based on 
Google Trends data, and to analyse the overall picture of universities. The first conclusion that comes 
to mind is that the interest in universities is systematically declining (Fig. 7). In the period of 16 years, 
global interest in universities has decreased fourfold (January 2004-100, July 2021-22). This may be 
linked to demographic changes, a financial crisis and a pandemic, but it may also be a sign of the 
diminishing role for universities. 

 
Figure 7. Internet users' interest in universities, 2004-2021. Source: authors' work based on [21] 

If we look closely at the years 2016-2021, but in relation to 2004, we can see that the current interest in 
universities is many times less than it used to be (Fig. 8).  

 
Figure 8. The average interest in universities for August 2016 – July 2021; 2004 = 100 

Source: authors' work based on [21] 

The data presented in Figures 7 and 8 concern the global situation, so of course there can be many 
factors behind. However, they undoubtedly show that the situation on the higher education market is 
changing. This may mean difficulties in attracting students, and this, in turn, will lead to changes in the 
functioning of universities. These changes may of course vary depending on the educational policy of a 
given country, but global picture shows that they are coming. 

4 CONCLUSIONS 
The purpose of this article was to establish the characteristics of the search term ‘university’ based on 
Google Trends data, and to present the overall picture of universities. Our investigations include data 
from the period 2016-2021. After analysing the obtained information, it can be concluded that, first of 
all, the interest in universities is systematically declining. Within a dozen or so years, the interest 
decreased more than fourfold. This may mean that young people are less willing to study, but it may 
also be related to demographic changes. Either way, it means shifts in the educational markets and 
transformations in the functioning of universities. 

The greatest interest in universities is noted in countries dominated by young generations, such as 
Pakistan, Nigeria or Ghana. In these countries, Internet users much more often look for information 
about universities and studying. The most frequently searched information includes fields of study, 
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admission requirements, fees and assessment systems. It is significant, however, that young people 
also look for information about fees, discounts and financial support from universities. There are also 
inquiries about universities without any admission requirements. 

Of course, the pandemic is visible in searches related to universities - Internet users ask about opening 
a university and returning to classes; they ask also if universities can order vaccinations. It should be 
noted as well that the uncertain situation, fear of illness and the lack of clear information from universities 
about the future, resulted in a significant drop in interest in universities during the pandemic. 

Finally, we found inquiries about universities to be cyclical. On the one hand, emerging decline in interest 
is due to the end of the year (December) and summer holidays. On the other hand, there is also a every 
3-4 weeks decline and then a new increase, which continues throughout the whole year. There may be 
many reasons of this situation, so this phenomenon requires further research. 
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Abstract 
Given that the actions in hosting Massive Open Online Courses are limited in Greece, the Hellenic Open 
University and, specifically, the Laboratory of Educational Material and Educational Methodology 
implements the project "MOOC.HOU". The current project aims to design high-quality MOOCs that 
promotes research, blended learning, and Distance Education's pedagogical principles. In this vein, the 
recent case study aims to present the specifications and the selection process of the most suitable LMS 
platform for HOU's MOOCs.  

To achieve this, the Department of Creating and Managing Electronic Courses of HOU set the 
specifications of a Learning Management System as a MOOC provider via a complete prototype table. 
The specific table was formed based on a comparative study that took place in two phases. The first is 
a quantitative process of the essential features that the selection platform must-have. The second 
qualitative Phase evaluates the different capabilities of the two most suitable platforms, Moodle and 
Open edX. Finally, the particular characteristics of each platform were checked following the specific 
pedagogical goals set by HOU. All the criteria for selecting an LMS suitable for MOOCs have been 
established.  

As a result, all the technical and pedagogical features where Moodle and Open edX show capabilities 
and weaknesses have emerged compared to each other. Furthermore, the disadvantages of each 
platform have been assessed, and solutions have been explored. Finally, factors have emerged that 
need to be considered due to the unique nature of the ΗΟU. Conclusively, the research results highlight 
the pedagogical and technical aspects that must be matched with the specific nature of HOU's goals. 
Based on this, the specific case study can be used as a guideline framework to define the specification 
of the above platforms as a MOOC provider. The platform that HOU selected was Moodle. 

Keywords: comparative study, distance learning, MOOC, Moodle, lifelong learning, Open edΧ. 

1 INTRODUCTION 
The Hellenic Open University (HOU) is the only public university institution in Greece that provides the 
possibility of distance learning through undergraduate and postgraduate programs. In fact, from 2017 
onwards, the Hellenic Open University offers a large part of its study programs exclusively online, while 
pre-existing ones are in the process of being developed in this direction [1].  

In this vein, HOU considered the purely online nature of education in which it leads and seeks to 
enhance, the possibilities of lifelong learning and specialization it provides, the difficulties faced by its 
students during their experience with distance education, the phenomenon of abandonment by specific 
groups of students, as well as, the fact that in recent years in Europe there is an increasing trend of 
adoption of MOOCs by higher education institutions, decided to welcome the implementation of the 
MOOC project. 

Based on the above, the ultimate goal of the Department of Creation and Management of Electronic 
Courses of HOU is proceeding with the implementation of the project " MOOC.EAP " to seek, through a 
consortium of Greek HEIs, the development of an upcoming standard policy. The main targets of the 
specific project are: 

• The research through MOOC in the field of user learning analysis, 
• The auxiliary offer of moocs through the formation and development of introductory and support 

courses in the modules of study programs offered at the undergraduate and postgraduate level, 
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• The development of MOOC courses of general interest, to meet the interests (lifelong learning), 
as many potential students (of all ages and specialities) as possible, 

• The integration of the pedagogical principles of distance education and adult education in the 
pedagogical planning of its MOOC courses. 

In Greece, unique academic activities in providing MOOCs courses constitute the Mathesis of the 
University of Crete providing 37 courses (https://mathesis.cup.gr/courses) and the Coursity through the 
partnership of the University of Ioannina and Aristotle University of Thessaloniki with 13 courses 
(https://coursity.gr). Most likely, the gap observed in Greece in higher education compared to the 
growing trend of development of MOOC courses in Europe signals their low demand from the Greek 
public due to issues of mismanagement by universities. 

2 METHODOLOGY 
The choice of the hosting platform of HOU's MOOC courses was based on a comparative process of 
the Learning Management Systems (LMS) that the HOU already use. HOU uses the two open-source 
software, Moodle and Open edX, to support its training needs.  

The current comparative process was in two different phases. These phases ensure an in-depth and 
multi-level thorough assessment. In particular, in Phase A, the comparison was based on thematic axes-
criteria, defined by the Department of Creation and Management of Electronic Courses of HOU. These 
axes were established by grouping the characteristics set by HOU (subcriteria) so that an LMS is a 
functional provider of MOOCs after first being thoroughly analyzed. The grouping process led to six 
broad categories, which were the main criteria - thematic axes of HOU. In the 2nd Phase, a qualitative 
evaluation is made based on the quality control of the collection of characteristics resulting from the 
synthesis of the six criteria of HOU and the five criteria (Massiveness, Openness, Classification of the 
material into sections, Interaction and Evaluation) [2]. 

3 RESULTS 
In Table 1, based on the specific and general specifications of HOU, the essential criteria and sub-
criteria that an operating system must meet for the provision of MOOC courses were defined. At the 
same time, a check was made between the two open-source platforms, Moodle and Open edX. 
Specifically, it was checked by thematic criterion, if each platform meets the sub-criteria set. The 
condition determines the completeness of the criteria that each platform responds positively to all the 
characteristics that are set as necessary in the subcriteria of each standard.  

Table 1: Moodle and Open edX: quantification of the TODIM criteria met by the Moodle and edX platforms. 

Designation Description 

Moodle Open edX K.1. Does the training institution have a central system that provides support for building 
and maintaining e-learning infrastructure? (Learning Management System - LMS) 

ü ü K.1.1 The training provider has ensured that the LMS complies with established 
systems management practices 

ü ü K.1.2 

The training provider has ensured the existence of a documented plan to 
support, maintain and upgrade existing technologies. The LMS is reliable 
and operates with measurable standards such as system outage 
monitoring. An emergency plan has been implemented to keep systems, 
data and support services running in a prolonged service outage.  

ü ü K.1.3 The training institution has taken care of a documented plan for creating 
backups at the LMS and the course level. 

ü ü K.1.4 The training provider has a documented technology plan that includes 
electronic security measures 

ü ü K.1.5 
LMS can interface with Human Data Management Systems (Electronic 
Data Management Systems) and with Electronic Resource Management 
Systems (Human Resources Systems). 
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  K.2. Does the LMS have basic capabilities for managing users of different roles? 

ü ü K.2.1 It is possible to create a user account and enrol in a course guided by the 
administrator (Administrator initiated). 

ü ü K.2.2 It is possible to edit the rights of users, roles, courses and, in general, the 
LMS. 

ü ü K.2.3 It is possible to browse the list of trainees for various actions such as 
searching and editing users. 

ü ü K.2.4 The possibility of individual and mass editing of users is available. 
  K.3. Does the SDM have basic course management capabilities? 
ü ü K.3.1 The possibility of creating and deleting courses in LMS is available. 

ü ü K.3.2 The possibility of customized course availability (adding and deleting 
weeks/sections, hiding sections, etc.) is available. 

ü ü K.3.3 The possibility of scheduling activities or even weeks/units is available. 

ü ü K.3.4 It is possible to create multiple sections per lesson. 

ü ü K.3.5 Grading and feedback tools for trainees are available. 
  K.4. Does the SDM have basic capabilities for managing Educational Content? 

ü ü Κ.4.1 The ability to integrate and play multimedia material such as video and 
audio files is available. 

ü ü Κ.4.2 
There is the possibility of creating tests and evaluation tasks 
(assessments) and options of assigning, submitting, correcting and 
grading these tasks. 

ü ü Κ.4.3 The possibility of integrating educational resources by third parties is 
available. 

ü ü K.4.4 The possibility of reusing educational resources is available. 

ü ü Κ.4.5 
The possibility of interconnecting/integrating courses or educational 
resources developed with the AICC, SCORM, xAPI, cmi5 standards is 
available. 

ü ü K.4.6 It is possible to write course content with authoring tools compatible with 
the above standards. 

ü ü K.4.7 The fast-switching interface is available in multiple languages. 
  Κ.5. Does the SDM have basic reporting capabilities? 
ü ü K.5.1 The possibility of Reporting trainees is available 

ü ü K.5.2 The possibility of Reporting a course and the option of Reporting 
educational activities is available.  

ü ü K.5.3 The ability to Report user activity on the system is available. 
  K.6. Does the SDM comply with international guidelines on Web Content Accessibility? 

ü ü K.6.1 LMS supports the development of content that complies with the WCAG 
2.0 AA standard regarding access to web content by stakeholders.  

ü ü K.6.2 LMS supports the development of content that complies with the standard 
(ATAG) 2.0 for the production of new web content.  

ü ü K.6.3 LMS supports the development of content that complies with the ARIA 1.0 
specification for access to assistive technologies in LMS.  

According to Table 1, Moodle and Open edX meet the six essential criteria and all their subcategories. 

Subsequently, the advantages and disadvantages of both platforms are given comparatively places 
based on the number of tools and capabilities that gather and relate exclusively to the field of educational 
and pedagogical support. The differences were identified in the pedagogical approach and management 
of learning, assessment and grading, media, collaborative learning, and content development and 
management (Table 2). 
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Table 2. Educational and Pedagogical Support: The characteristics of the Moodle  
and Open edX Platforms (Differences). 

 Moodle Open edΧ 

Learning Management 
E-portofolio (third party)  

Content layout by apprentice-level (third party)  

Evaluation and Scoring   

Anonymous evaluation ü   

Interceptor controller (third party)  

Self-assessment  ü  

Greater plugin compatibility ü   

Mapping features of correct answers  ü  

Overall Grade Range  ü  

Evaluation type presentation  ü  

Presentation of the scope of the participants' obligations  ü  

Communication Media 
Chats ü   

Collaborative Learning 
Collaborative work (Wiki, Google Docs) ü  ü  

More Opportunities to collaborate in the Forum ü   

Content Development and Management 
Video Creation and Development ü  (third party) 
Video Analysis Checker  ü  

Content structure and director mgmt. ü   

Metadata sharing ü   

Video database build ü   

Pedagogical approach   
Modern pedagogical design ü   

Next, the feature set will focus on each platform's features, providing more outstanding capabilities. 
Therefore, in the following Tables (3,4,5,6), the powers of Moodle and Open edX in terms of openness, 
massiveness, learning analytics, and material classification will be analyzed.   

Table 3. Scalability (Open-Source Platform): Differences in features of Moodle and Open edX Platforms. 

Features Moodle Open edΧ 

World community (age) ++ + 

Plug-in ++ + 

Tools synchronization features   + ++ 

Moodle and Open edX provide open access and freedom regarding tracking rate, registration, access 
space, and start time. At the same time, they are open-source, which means that the user can constantly 
evolve their features. The Moodle platform was first released in August 2002. In contrast, the edX 
platform was released in May 2012. The antiquity of Moodle results in building a robust global community 
that is constantly evolving and promoting new features (plugins), many of which are free. At the same 
time, it offers additional help and valuable guidance in technical matters [3]. 
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Respectively, edX, although more recent, having a solid community and using advanced tools such as 
XBlocks, LTI components, JSinput, Open X REST APIs, Custom Grader, acquires excellent flexibility in 
terms of extending its features, achieving high-quality design. Although it does not have so many Moodle 
plugins, it more easily synchronizes the elements it will integrate. In fact, according to [2], this self-
sufficiency of Moodle in tools makes it difficult to integrate into other systems, presenting compatibility 
difficulties, such as connecting to social media such as Twitter and Facebook (interoperability 
difficulties). At the same time, in a possible and necessary upgrade, the Open edX platform can 
synchronize its tools so that they are in line with the respective version, in contrast to the Moodle platform 
in which possible plugins can stop evolving based on the version of the platform. 

Table 4. Big Data Analytics: The capabilities of Moodle and Open edX Platforms. 

Features Moodle Open edΧ 

Insights ++ + 

Big Data Analytics + ++ 

In particular, according to Table 4, both systems provide the ability to report user activity (Insights). In 
particular, Moodle has an overview and visualization system, each section with detailed reports by user, 
team and duration of activity. Respectively, Open edX cites reports of student progress through an 
overview of activities and visualization of results. However, according to [4], Moodle provides more 
outstanding capabilities in the reporting system. Although Open edX is one of the essential platforms for 
MOOC course providers, it generally has limited functions at the level of analysis (Learning Analytics) 
[5]; [6].  

This fact is observable on almost all MOOC platforms. However, the Open edX platform hosts MOOCs 
from world-renowned universities such as Harvard, MIT, and Stanford, reinforcing Open edX. Also, the 
universities are committed to being key drivers behind Open edX technology while being involved in its 
development [7]. Similarly, Moodle, although widely used for e-learning courses by many universities, 
the coverage needs at the level of learning analysis-behaviour are not readily achievable, as managing 
data and handling information from the database becomes very complicated with Moodle [8]. 

According to [9], the problem is identified when the amount of data in the database is too large. For [6], 
in addition to the issue of the data resource parameter, there is also the issue of Moodle limiting the 
access time parameter. Specifically, in Moodle, the filtering of raw data depends on the types of action, 
hours and activities by default. 

Table 5. Material Classification: The characteristics of the Moodle and Open edX Platforms. 

Material Classification Moodle Open edΧ 

More User-friendly Platform + ++ 

According to Table 5, both platforms can organize the material into sections to present an organized 
course structure. In Moodle, the material can be perceived when accessing the platform. In this space, 
the central part of the topics and the content of the courses are presented. In contrast, in Open edX, the 
course structure is on the left in a list of topics, where the content of each topic becomes visible only 
when each topic is open. At the same time, the ability to organize the sections based on a calendar, 
which is provided on both platforms, is beneficial. According to [3] the platform of Open edX offers the 
possibility to the user to navigate to the material more easily and quickly become familiar with the 
environments. 

Table 6. Maximum number of concurrent supported users per course on the Moodle and Open edX platforms. 

Platform Maximum number of users 

Moodle 10.000 

Open edX 300.000 
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Finally, according to Table 6, both platforms can accommodate a large number of users simultaneously. 
However, Open edX, compared to the Moodle platform, can host 30 times more users at the same time 
than Moodle. Specifically, the number in Moodle amounts to 10,000, while in Open edX to 300,000. 
Therefore, although both platforms qualify for simultaneous mass support, Open edX outperforms this 
component [10].   

The availability of a large number of educational tools and technologies used to support them is the 
factor that limits the Moodle platform to the number of users. However, the Open edX platform using 
Nginx server technologies and its core technologies (e.g.Python using the Django framework and 
MongoDB databases for courses as well as MysQL for users) can provide faster management of the 
platform resources and to deliver more quickly the support of a vast number of users. 

4 CONCLUSIONS 
According to the Phase A of the comparison study, both platforms used by HOU, Moodle and Open edX 
fully meet all six criteria were set by HOU. It is judged whether an operating system is suitable for 
providing MOOC courses. Specifically, both operating systems can be hosted on a local infrastructure 
owned by the HOU. At the same time, they have a central course management system, reports, 
educational content, users of different roles while complying with international guidelines for accessibility 
of web content. 

Respectively, from the results of Phase B, it emerged that Open edX prevails over Moodle in issues 
related to massiveness, capabilities in the field of learning analytics, upgrading and synchronization of 
its tools. Also, it is better on matters related to the user's convenience to browse the platform 
environment (friendlier environment). Therefore, if the only purpose of HOU MOOCs were research and 
massiveness, the most appropriate platform would be Open edX. After all, it is no coincidence that Open 
edX defines itself as a CMS platform.  

Unlike Open edX, which has few but appropriate educational tools, Moodle has a wealth of educational 
evaluation tools and resources, as well as a robust global community of support and development 
features, more extensive than Open edX. At the same time, the clear educational orientation of Moodle 
(Social constructivism) achieved through the provision of tools that allow more collaborative actions in 
its environment adjusted with a better reporting system make it a platform that can provide a high-quality 
learning experience. Moreover, Moodle identifies itself as LCMS with an emphasis on learning. 
Therefore, if the priority for MOOCs of HOU is the maximum possibilities regarding educational planning 
and pedagogical orientation, Moodle is considered as a more suitable hosting platform. 

HOU acts exclusively in distance education and incorporating in its pedagogical philosophy the 
principles that govern Adult Education. In this vein, HOU should adopt MOOC courses that will function 
to disseminate the pedagogical quality that it provides as an institution by utilizing its know-how in 
distance education issues to offer innovative teaching methods distinguished by high educational 
planning. 

From the above, it appears that Moodle's educational and pedagogical possibilities make it a more 
suitable platform for the "MOOC.HOU" project. Moreover, from the DG Phase comparative investigation, 
possible limitations placed on Moodle compared to Open edX were deemed easily accessible. 
Furthermore, the use of the Moodle platform by all HOU curricula and the integration of Hadoop into a 
Moodle environment reinforces the choice of Moodle over Open edX, even in areas where it was found 
that Open edX prevails. 
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STRUCTURING THE CONTENT FOR DEVELOPING EDUCATORS’ 
DIGITAL COMPETENCIES – BASED ON FRAMEWORKS 

DIGCOMPEDU AND DIGI.KOMPP 
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Abstract  
The importance of developing digital competencies of educators is one of the current topics and tasks 
in education, generally, institutionally, at all levels and particularly for each educator. The necessity to 
continuously develop the skills has been actively analysed in the literature and proven in the pandemic 
time and during the global lockdowns. Being aware that the digital revolution and changes, in general, 
have not brought equal changes to the education system, many educators are unsure about how digital 
technologies can and should be integrated into education [1]. 

There are already frameworks that offer foundation, structure, and allow all stakeholders to develop 
different content for the educators’ improvement of digital competencies in education. As one of the key 
features of frameworks is built-in flexibility, it opens room for interpretations, creativity, and different 
forms of use [2].  

This paper embraces two frameworks, a national, Austrian digi.kompP and an international, 
DigCompEdu, for developing digital competencies for educators and shows the concrete application in 
practice in the form of a catalogue (collection) of the content.   

By analysing these two frameworks we succeed in structuring the content for developing the digital 
competencies of our teaching staff at the University of Applied Sciences Upper Austria (UAS). We 
combined and adapted the categories and competencies (subcategories) of both frameworks to build a 
corresponding architecture that can meet the requirements of our digital learning catalogue. The items 
of this catalogue are all products of the Centre for Excellence in Teaching and Learning at UAS. The 
Centre performs different activities that can be grouped into several product types, such as events, 
training, materials, tutorials. All items of each product type can be categorised into one of the main 
categories, and after that, in one of the two or three subcategories of each category and assigned to 
one of the six progression levels, as suggested in the DigCompEdu. The catalogue with all items 
provides our teaching staff with the content for digital continuous professional development, reflective 
practice and information regarding the digital learning activities and events at our university. 

Keywords: digital competencies, digital skills, educators, digital continuous professional development 
(CPD). 

1 INTRODUCTION  
Recently there have been talks about ‘digital education’. The question that arises is what might be meant 
by this. Digital education should be understood as education in times of the net society, education 
concerning the leading media transformation. What is difficult about defining the meaning is not only the 
part of the digital, but also that of education. If one looks at education as a process, one sees that 
education develops [3]. So that ‘digital’ does not indicate some other type of education, but rather the 
education that follows the development of society.  

But, being aware that the digital revolution and changes, in general, have not brought equal changes to 
the education system, many educators are unsure about how digital technologies can and should be 
integrated into education [1]. This gap between the general digital revolution and the (digital) education 
is not always the same and it varies on different levels and perspectives: personal – affinities, motivation, 
necessity, institutional – the support and infrastructure, national – development and strategy.  

Digital literacy is about cultural and social awareness and understanding the functional set of knowledge, 
skills, attitudes, abilities, strategies, and awareness of digital technology. It is also about knowing when 
digital technologies are appropriate and helpful to the task, to solve problems; communicate; manage 
information; collaborate; create and share content, and when they are not [4], [5]. It is about the ability to 
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make and share the content and ideas in different forms appropriately, critically, creatively, autonomously, 
flexibly, ethically, reflectively for work, leisure, participation, learning, and socializing [5] [6]. 

Educators’ specific digital competencies are the main topic of the elaborated example in this paper, 
exactly as they are the main scope of the DigCompEdu [1]. Other competencies such as subject specific, 
general digital are prerequisites but not in the focus. Subject specifities, the content knowledge are 
assumed to be described in syllabus, curriculum, teaching plan. General digital competences, general 
technological knowledge is elaborated in other frameworks [1], [7], [8]. Here for us are relevant only 
those that correlate with pedagogical dimensions. We have to think didactic digitally. If we do so, we 
produce the content that is applicable across different subjects. So is the technology in education a 
possible realisation of teaching and strategy. By implementing the technology in education, educators 
grow experience and competence with a key objective to lead them to innovation in education [1], [7]. 

2 FRAMEWORKS 
There are already frameworks that offer foundation, structure, and allow all stakeholders in the 
educational environment to develop different content for the educators’ improvement of digital 
competencies. As one of the key features of frameworks is built-in flexibility, it opens room for 
interpretations, creativity, and different forms of use [2], [10]. We could use frameworks as ‘vehicles for 
change’ to raise the standards for teacher education, to introduce the expectations for teacher work, 
development of skills, innovation [10].  

This paper embraces two frameworks, a national, Austrian digi.kompP and an international, 
DigCompEdu, for developing digital competencies for educators and shows the concrete application in 
practice in the form of a catalogue (collection) of the content.   

2.1 DigCompEdu 
“Educators are role models for the next generation. It is therefore vital for them to be equipped with the 
digital competence all citizens need to be able to actively participate in a digital society.” [9]  

With the main objective to facilitate educators with this “equipment” in the development process, EU 
Commission publishes the first edition of the framework in 2013, the revised in 2016 and in 2017. The 
framework describes the educators’ professional and educators’ pedagogic competencies and learners’ 
competence as well. It focuses on six areas divided in 22 educators’ specific competencies. The first 
area is directed to the efficient use of technology for professional communication, reflection on teaching 
practice and active professional development. The areas 2 – 5 are dedicated to the pedagogical use of 
technology for teaching and learning, digital resources, assessment as well as actively embracing 
learners into the learning journey and so are the core of the framework. The last area concentrates on 
the environment for facilitating the development of digital competencies of learners.  

Each competence of the framework is described along with six progression levels (A1 – C2). These 
stages are cumulative so that higher levels include the content and descriptions of lower levels.  

Proficiency statements illustrate the activities providing a general learning outcome regarding the level 
and competence.  

Competence descriptor and activities provide a short insight into the competence and explain concisely 
the field of the context where the competence is active. 

2.2 digi.kompP 
The digi.kompP is a national, Austrian, framework for digital competencies of educators. The first edition 
of the framework was published in 2016 [11]. The catalogue that we describe in the next section is based 
on this version of the framework.  

This competence model is intended to serve, as an instrument for self-assessment and continuous 
professional development as well as (higher) school development. In a larger context, the digi.kompP 
competence model can be used as a basis for the curricular development and further development of 
new or existing studies, courses and further training [12].  

2.2.1 Digi.kompP (2016) 
Digi.kompP framework is compatible with three competence models for pupils: digi.komp4 (end of grade 
4), digi.komp8 (end of grade 8) and digi.komp12 (university entrance qualification). This means that 
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digi.kompP includes the last model digi.komp12, the last level that the pupils have to achieve by finishing 
the secondary level of education, as the starting level and area for educators. 

In this edition of digi.kompP there are three phases, described as follows. For the teaching programme 
students, the beginning of the study programme corresponds to the transition from level 0 to level 1. 
Where the level 0 are the competencies that have achieved all students until finishing the secondary 
level, described in digi.komp12 and the phase 1 then comprises the competencies that are to be 
acquired during the teacher training programme. The transition from level 1 to level 2 occurs with the 
completion of the teacher training programme and entry into the teaching profession. Finally, level 2 
describes the competencies that are gained in the course of daily work, continuous professional 
development and in the course of further training [11]. 

Topics covered in this model are divided in sections A-H and respectively are the following: digital life, 
creating digital resources, digital teaching and learning, digital teaching and learning with subject 
specifities, digital administration, digital community building, and the last category digital lifelong 
learning.  

2.2.2  Digi.kompP (2019) 
The revised edition form 2019 adapted 2021, [13] comprises eight competence categories A-H as well. 
The first A category, the last category of competencies of pupils (digi.komp12) are digital competencies 
and informatics education. The levels B-H, are differentiated on four levels: enter - discover - use - 
develop (einsteigen – entdecken – einsetzen – entwickeln).  

This model has added one new category that refers to facilitating learners’ digital competencies, the 
category F and the two categories from the edition 2016 F (digital Verwalten) and G (digitale 
Schulgemeinschaft) are summarised in the revised version in G category as digital administration and 
community building. 

3 APPLICATION: THE CATALOGUE  

3.1 Centre for Excellence in Teaching and Learning 
The Centre for Excellence in Teaching and Learning at UAS has the aim to increase sustainably the 
importance of teaching at the UAS and to continuously develop the didactical and pedagogical 
environment of the UAS. The Centre presents the university didactics at the UAS as a holistic concept. 
It focuses on three topics: Teaching: professional development of our professors and external lecturers; 
Organizational aspects: Support and initiate cooperation inside and outside the university and Practice: 
helping our professionals to put theory into practice. 

One of the main activities is to accompany the educators by offering and promoting different types of 
support in the field of university didactics and e-learning, such as individual support, further training, 
advice, workshops, expert groups. Further, at the organizational level, there are different cooperation 
and interfaces between the Centre and other groups inside and outside of UAS as well as the 
organization of annual events that promote teaching and university didactics. 

Summing all these activities up, we come to the common content types for different outputs of the 
Centre: events, tutorials, training, informal digital learning cafes, project evidence and materials. We 
describe these content types in paragraph 3.2.1.2 

Our goal is to create a general digital learning catalogue of topics so that all content produced through 
the Centre has a clear structure and is accessible for our teachers.   

3.2 Catalogue  
The Catalogue serves on one hand for the Centre as an organisational tool and structured database of 
all activities, documents, documentation and on the other for all educators as a knowledge and digital 
competence database. 

The analysed frameworks offer a solid base for defining the architecture, its categories, subcategories, 
and levels. By making a synthesis of top categories of both frameworks we succeeded in organising the 
catalogue thematically. All items in the catalogue have levels of progression assigned, according to the 
levels of categorisation in DigCompEdu framework. To this matrix categorisation we added a content 
type element which embraces the outputs of the activities of the Centre.   
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All content of the catalogue is presented as dynamic web site as a touch-point between the Centre, 
service provider and the teaching staff as customers. The touch-points are points of contact between a 
service provider, the Centre and customers, the teaching staff and are how the customers experience 
the offering. A customer might utilize many different touch-points as part of their customer journey, and 
each time they use a service in our situation the catalogue they might use different combinations, due 
to dynamic navigation and content structure. According to this touch-points are therefore central to the 
customer experience and the creation of value [14].  

During the conceptualisation and design of the website, we considered usability as a very important 
element. As the usability of a website involves users and their effectiveness in achieving the goal – they 
find what they are looking for, efficiency in achieving the goal – they find what they are looking for with 
little effort, and satisfaction of users as results of effective and efficient handling the system [15], we 
considered multiple navigations points, search options and dynamic menus as schematic presentation 
of the structure. 

Due to the nature of the content of the catalogue, emerging trends and development of education as 
such, the catalogue has a growing and changing character and our aim is to adapt and update it 
continuously.  

3.2.1 Structure 
The structure has three levels. The first level are categories, the second are subcategories. The third 
level contains the content items that are tagged with levels and also presented by different content types. 
Figure 1. 

The content item is the main element of this catalogue and is structured by category and further by 
subject areas with reference to content type and level. The search is carried out via a database with 
many filter options: Keywords (topic), category, subject area, content, content type, level. The content 
items are also listed. 

 
Figure 1. Architecture 

3.2.1.1 Categories 
The top level is formed by the categories, which thematically divide the whole catalogue. There are six 
categories which serve as areas of action and are a summary of both competence frameworks 
DigCompEdu and digi.kompP. The next level are subcategories that specify the first level categories 
into 2-3 subject areas. The table 1 provides category and subcategory descriptions of the catalogue.  
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Table 1. Topics description 

Category Subcategory Description 
T1 Digital teaching 
and learning 

 To organise and design digital teaching methods appropriately. 
To develop and try out new formats and didactic methods and 
scenarios for teaching. 

 T1.1 Teaching (methods 
and scenarios) 

To plan and design lessons, didactic methods and scenarios. 

 T1.2 Collaborative 
learning 

To use digital media to promote and enhance collaborative 
learning strategies. 

 T1.3 Self-directed 
learning 

To use digital technologies to support self-directed learning 
processes, i.e. enabling learners to plan, review and reflect on 
their own learning, document progress, communicate results 
and develop creative solutions. 

T2 Digital 
Assessment 

 To use digital media for learning control and performance 
assessment. 

 T2.1 Assessment 
activity and method 

To use digital media for learning control and performance 
assessment. To use digital media to increase the variety and 
appropriateness of assessment formats and approaches. To 
create, use digital learning platform activities for assessment. 
To use learning platform assessments as a tool. 

 T2.2 Evidence of 
learning 

To collect, critically analyse and interpret digital information on 
learning behaviour, performance and progress. 

 T2.3 Feedback To use digital media to provide targeted and timely feedback to 
learners. 

T3 Digital resources   To identify, select, modify, develop digital resources; create or 
co-design new digital educational resources. To provide own 
resources, respect data protection and copyright regulations. 

 T3.1 Using digital 
resources 
 

To identify, evaluate and select suitable digital teaching and 
learning resources. To consider learning objectives, context, 
didactic approach, and the learning group when selecting digital 
resources and planning their use. 

 T3.2 Creating digital 
resources 

To create or contribute to the creation of new digital educational 
resources. To consider learning objectives, context, didactic 
approach and the learning group when creating and adapting 
digital resources. 

 T3.3 Sharing digital 
resources 

To know, respect and correctly apply data protection and 
copyright rules, educational resources and open licences and to 
be able to use and create them when needed. 

T4 Digital learning 
orientation 

 To take into account learners' prior knowledge and skills, and 
consider contextual constraints on media use, and enable 
individual learning pathways. To use digital media to encourage 
learners' active and creative engagement with a topic - active 
learning. 

 T4.1 Diversity and 
accessibility 
 

To ensure that all learners, including those with special needs, 
have access to the digital media and learning activities used. 

 T4.2 Active student 
involvement 
 

To use digital media to encourage active and creative 
engagement of learners with a subject. To use digital media 
within didactic strategies that promote transversal skills, deep 
thinking and creative expression. To enable individual learning 
pathways (including learning objectives). 

T5 Digital 
administration and 
communication 

 To use the learning platform efficiently and responsibly.  To use 
of communication tools, organisational structure and navigation; 
blocks; groups. 

 T5.1 Administration To use learning platforms efficiently and responsibly: personal 
work environment, enrolment of participants in the course. 
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 T5.2 Communication To effectively use communication tools of the learning 
platforms. 

T6 Professional 
engagement 

 To use digital media to collaborate with teachers, reflect on own 
practice regarding the didactically meaningful use of digital 
media. To find best practice examples and to attend 
professional development seminars and events. 

 T6.1 Reflective practice 
 

To reflect on one's own practice regarding the didactically 
meaningful use of digital media. A collection of best practice 
examples from the Upper Austrian University of Applied 
Sciences. 

 T6.2 Continuing 
education 

To find further education seminars and events (internal and 
external) organised by the UAS 

3.2.1.2 Content Type 

As activities of the Centre are presented in different forms of output, we needed to classify them in order 
to be recognizable for our users. This classification of outputs of the Centre has resulted in different 
content types.  

The task of a classification system is to design a standard model suitable for existing data, to provide 
structural consistency and to facilitate retrieving. It divides and classifies data into similar groups. In 
each group exists a high degree of similarity while the similarity among data belonging to the different 
category should be as small as possible [16]. At his level of classifying the output produced by the 
Centre, we considered the purpose of the activity as core criteria. Then followed the form of activity and 
its realisation: interaction with the customer is formal/informal, the output is synchronous/asynchronous, 
in output are external/internal stakeholders involved, the level of involvement of the team in the output, 
duration of the activity. 

All contents of the catalogue are divided into the following six content types. This is how the Centre 
performs and presents its activities. 

Table 2. Content type description 

Events The events organised by the Centre are shown in the content type Events. These are, for 
example, the annually organised "Teaching Day of the Upper Austrian University of Applied 
Sciences" and lectures within the framework of the "Expert Forum on Higher Education 
Didactics". 

Tutorials The tutorials explain the settings and describe in steps how a tool or an activity can be used 
according to usage scenarios. 

Projects E-learning projects at the UAS promote innovative forms of teaching and learning. Project 
applications and project reports are available in this content type Projects. 

Training  The content type Training offers different synchronous and asynchronous trainings and 
workshops. The training contents are structured according to levels (degree of difficulty) 

DLC Digital Learning Cafés (DLC) are informal meetings and take place at the faculties and also in 
distance modality. The aim is to inform teachers about digital learning, implementation 
strategies, media didactics. The content of these meetings is documented in the content type 
DLC. 

Materials The content type Materials collects a variety of didactic methods, recommendations, practical 
examples and other materials created by the Centre and by external authors. 

3.2.1.3 Levels 

The levels serve as a reference to better assess the complexity of the content. The user can select in 
the catalogue the suitable content item regarding this reference. The levels are divided into six levels 
(A1, A2, B1, B2, C1, C2) and have been adopted from DigCompEdu. In contrast to the DigCompEdu 
that tends to indicate the levels that educators have or can achieve in different areas and competencies; 
this level description indicates the level of the content items. Some content items of a content type, due 
to their purpose and complexity in performance are tagged with multiple levels e.g. all levels, as they 
can serve as the first information to some educators, but also as an inspiration for innovation for others. 
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Table 3. Level’s description 

A1 The content A1 serves as first information or contact with a topic and offer a short introduction to the 
topic without showing concrete steps. Example: Introduction of a tool. 

A2 The content of A2 level offers the first steps how to use, but without a comprehensive approach. This 
content shows the most important settings or functionalities related to a topic. Example: creating an 
assignment in Moodle. 

B1 The content of B1 level shows detailed functions of an activity or item, how to use digital media in 
different contexts and for different purposes. Example: advanced settings of an assignment in Moodle. 

B2 B2 content is complex and provides a comprehensive approach and correlations between elements in 
a didactically planned scenario or method. Example: Use forum, test, assignment in a method (inverted 
classroom). 

C1 C1 includes comprehensive and complex elements, scenarios, methods that are a source of inspiration 
for others. Example: enrich a method with new elements. 

C2 The content of C2 level shows development of new and innovative digital teaching strategies and is a 
role model for other teachers Example: develop a new method. 

4 CONCLUSION 
This paper illustrate one example of the use of two frameworks for developing digital competencies of 
educators, an international DigCompEdu and a national, Austrian digi.kompP.  

This example of use embraces different content items, that are outputs of the Centre for Excellence in 
Teaching and Learning and classify them in the digital learning catalogue. This catalogue provides a 
resource for the continuous professional development of teachers at our university. Due to the dynamic 
nature of the content items, the Centre continuously adapts the items and provides content that is always 
up to date for users.  
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Abstract 
Using social robots in an educational context foreshadows benefits of providing students with one-on-
one tutoring with individual feedback through “social” interaction: under the assumption that social robots 
can display human-like characteristics, the interactions with robots may be close to those with human 
tutors or peers. However, as robots in education is still an emerging area of research, we sought to 
discuss the current state of research in recent years. 

In this paper, we thus aim to answer whether and how social robots support motivation and learning. To 
answer these questions, we have compared recent studies that focus on social aspects of robots in a 
learning context and have compared and derived features of social robots that influence motivation and 
learning. Our findings show that social robots do affect motivation and learning and several studies 
present common features unanimously which are physical contact, posture, gesture, gaze including eye 
contact, speech including intonation and pitch and motivating dialog with peer like attitude. 

Keywords: Human robotic interaction, social robot, motivation. 

1 INTRODUCTION 
Using social robots in education settings is a relatively new area of research that develops rapidly as it 
is viewed as a potential avenue to face important challenges in education, for instance through assisting 
teachers in managing class size and student’s heterogeneity [1]. This effort also aligns with the 
recommendations for more personalized learning through one-on-one tutoring that are repeatedly put 
forward by worldwide organizations [2]. One-one-one tutoring, the provision of individual feedback 
through social interaction, has been shown benefiting learning by enhancing deep learning in contrast 
to no-tutoring [3, 4]. 

As social robots can display characteristics that approximate human natural interactions by providing 
physical presence, they yield more benefits in engagement and learning performance than virtual agents 
[5, 6]. However, what features of social robots positively affect learners are not clear. Therefore, among 
important questions that can be addressed in the field, we sought to provide a picture of the current 
state of research by asking two questions: what are the potentials of social robots for learners’ motivation 
and learning and what are the specific characteristics that modulate learners’ motivation and learning. 
To answer these questions, we have mainly selected papers in recent years (since 2015) and narrowed 
down our search by focusing on the effect of the robot on motivation and learning. We have extended 
our search year to include research that investigates a robot with “social” characteristics such as 
empathy or social supportiveness [7, 8].  

We have surveyed the papers that discuss the effect of robots on a range of factors corresponding to a 
broad concept of motivational aspects including engagement, motivation, emotion and volition during 
the given learning tasks. In addition, we report findings on learning gains with the idea that motivation is 
a powerful predictor of learning [9].  

This present comparative study focuses on human-robot interaction where human participants exhibit 
the role of the learner, either being a peer in a collaborative task or receiving tutored instructions from 
the robot. The paper is organized as follows. In section 2, we review recent studies showing the 
potentials of social robots on learning, in section 3 we specify which mechanisms are effective in this 
respect and in section 4, we synthesize these two pieces of information and discuss current findings.  
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2 POTENTIALS OF SOCIAL ROBOTS FOR SUPPORTING LEARNERS’ 
MOTIVATION AND LEARNING 

In our selected papers, the role that the robots played in a learning context were mainly tutor or teacher 
and only one study compared the robot’s role between peer and tutor [10]. Children  between  5-10 year 
old were the main participants of the studies and only one study [5] was conducted toward university 
students. The number of participants in the studies were between 16-65 people except one [8] indicating 
a trial test followed bya bigger scale demonstration. Learning contents were mathematical tasks [11, 
12], puzzles including Tangram and Chess [7, 10] and foreign language learning [5, 8, 13, 14, 15]. 
Multiple papers reported that the social robots support learners’ motivation and learning [7, 8, 11, 12, 
14] and two studies showed inconclusive results. In [10], there was no significant difference in intrinsic 
motivation or enjoyment between two groups (peer robot vs tutor robot) however, based on the gaze 
and performance data analysis, when learners interacted with the peer robot, they performed the task 
better than with the tutor robot. In [5], the quantitative data showed positive effects of a robot on learners’ 
language learning and on motivation yet, interview data revealed varied experiences of learners. One 
study [13] indicates that a robot that watches a learner working on the task moderates negatively on 
learning performance with the implication that it may be due to the type of task type and difficulty. Even 
though three of the studies reported inconclusive or negative effects, [10, 13] assumed the benefits of 
robots in a learning context and investigated social robots with different roles (peer vs tutor or watchful 
vs non-watchful) and [5] implied overall positive influence of adopting robots in robot assisted language 
learning context (RALL).    

In sum, the positive effects of social robots on motivation and learning can be summarized as follows:  
first, learning (gain) is improved when interacting with social robots [8, 11, 12]. Second, learners 
maintained longer interaction with a robot when it was more social [7] and third, learners were more 
engaged and their engagement was longer over time [14]. When discussing the specific social robot’s 
role (peer vs tutor) on motivation and learning, learners were found to perform more advanced tasks in 
a faster manner with the robot with more friendly characteristics [10].  Yet, [5, 10, 13] indicated the 
importance of looking at adopting robots by considering learners, task type and task difficulty because 
using a robot in a learning setting itself did not result in significant improvement neither on learning nor 
on attitude toward robots. Overall the studies discuss the impacts of social robots on motivation and 
learning in a positive note, with the need to investigate what characteristics of social robots influence 
motivation and learning. 

3 DESIGN FEATURES OF SOCIAL ROBOTS  
By focusing on the positive effects of robots on motivation and learning, we found some design features 
of social robots that enhance motivation and learning. For example, [12] stated that the robot should be 
designed to express an interests toward a human counterpart, actively listens by leaning forward and 
gazing at a learner actively with frequent movement, uses gestures while talking, has a standard text to 
speech voice instead of monotone and depicts a relaxed body posture. In [15], the authors stated that 
a robot should make a physical contact with a human counterpart by touching such as a high five 
behaviour to increase their bonding and maintain a long-term interaction, especially  between children 
and robots. [12] considered the vocal intonation, pitch changes in a robot to maintain interests along 
with maintaining eye contact between robot and learner. Additionally, Tanaka and colleagues [15] 
reported the importance of designing a behaviour cue in a humanoid robot such as Pepper opening the 
hand which non-verbally welcomes a counterpart’s response by touch the hand back. In our prior study 
with a robot, Cozmo, we have also found the behaviour cue was clear to a human counterpart to react 
[16]. In our case, when Cozmo lifted its arms, the participant reacted instantly by giving the fist bump 
back to Cozmo. This indicates that behavioural cues, in addition to verbal directions, can be incorporated 
in a Human-Robot interaction design to provide a learner with a clear way of interacting with the task 
and the robot. In [10], a peer robot and a tutor robot were designed and compared for its effectiveness 
in learning and the results revealed that a peer robot with the a suggestive and excitement filled speech, 
grasping gestures and sitting instead of standing yielded a better learning performance and learners’ 
attention.  

Similar to [15], [7] also stated the importance of robots providing supportive behaviours especially when 
learners are in a negative state and providing learners with both summative and formative learning 
progress feedback with empathetic facial expressions. [7] added that the robot should initiate a dialogue 
to engage learners to the tasks and greet a learner by his or her name. Social supportive behaviours 
were also reported in [8] such as engaging with a learner with encouraging motivational statements, 
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incorporating gestures such as head nodding and shaking, expressing empathy and being life-like by 
expressing with sound and light. Regarding the feedback [8] stated that a robot should suggest learners 
to focus on the task and use the gaze behaviours to direct learners’ attention, which was also advised 
by [13] that the robot should be designed so that learners are not distracted from the learning task. [14] 
used the needs for autonomy, competence and relatedness in the design of a robot and the realization 
of these needs were expressed in robot design by placing it closer to a learner at a 45 degree angle, 
granting choices to learners whether to start learning or to get more information, providing positive 
feedback and supportive feedback to learners, engaging learners in an ice breaking behaviour, calling 
a learner by his or her name regularly when providing positive feedback and associating the feedback 
with physical contact such as fist bump, high five or hand-shake.   

Based on these design features, we grouped the similar features into several sub-categories then we 
were able to classify these subcategories into two main areas as shown in Table 1 to picture some 
common design features that are discussed in our selected papers.  

Table 1. Examples of Design Features of Social Robot in Learning. 

Physical Posture leaning forward with relaxed body posture [12] 
positioned closer to a learner by facing a learner at a 45 degree angle [14] 
a sitting posture instead of standing [10] 

Eyes gazing a learner actively (with) frequent movement (to direct learners’ attention)  [8] 
[12] [15] 
direction of the robot’s face encountered participants (teacher, student and others)  
[15] 

Movement/ 
Gesture 

gestures and movement frequently (while talking and gazing a learner) [12] 
suggestive, excitement filled and grasping gestures instead of pointing. [10] 
incorporated gestures such as head nodding and shaking (when giving feedback to 
learners) [8] 

Contact touching and high-five behavior [15] 
positive and supportive interaction behavior such as fist bump, high five or hand-shake 
[14] 

Facial Ex-
pression 

(provided feedback to a learner with) empathetic facial expressions [7] 
Life-like (outgoing characteristics) expressing with sound and light [8] 

Vocal Speech standard text to speech voice instead of monotone [12] 
vocal intonation, pitch changes [15] 
speech (pitch and style) was differentiated so that it was more life-like. [10] 
life-like (outgoing characteristics) expressing with sound and light [8] 

Feedback positive feedback when learner’s response was correct and supportive feedback to 
lead learner’s to choose correct response [14] 
expressed empathy by showing emotions according to learners’ response [8] 

Initiation initiated dialog to engage learners to the task and greeted learner by name  [7] 
regularly called learner by his or her name when providing positive feedback [14] 
engaged in ice breaking behaviors [14] 

Contents Comment on previous work by providing feedback on results and learning progress 
[7] [8] [14] 
Provide positive and supportive feedback with encouraging motivational statement 
[14] [8] 
Lead learners to focus on the materials (and used gaze behaviours to) direct learners’ 
attention [8] 

Instruction Provide a clear way to a learner (talking, tapping on the screen) to interact with the 
task [15] 

Within the posture category in the area of physical, robots that are sitting close to a learner by learning 
forward with a relaxed body posture [10, 12, 14] were discovered. With regard to the eye/gaze of a robot, 
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similar to the posture, it should face directly toward a learner [15], by combining with frequent movement 
[8, 12, 15]. As the third sub-category, the movement/gesture should entail grasping, head nodding and 
shaking [8, 10] and it should be combined with eye/gaze [12]. The robot should further invite a learner 
to engage in physical contact such as fist bump, high-five or hand-shake [14,15]. Lastly, under the phys-
ical area of design of a social robot, if a robot can express livelihood, it should use empathetic facial 
expression [7] or/and light to provide social characteristics [8].  

The vocal area also emphasizes the livelihood in speech, specifically by tuning the intonation, pitch and 
sound [8, 10, 12, 15]. In addition, this vocal feedback should incorporate positive, supportive feedback 
with empathy [8, 14]. The robot should vocally initiate a dialogue with a learner [7] which may contain 
ice breaking behaviours [14]. The contents that are vocalized should direct learners to a task [8] and the 
feedback related to their learning progress and learning outcomes [7, 14]. Lastly, the vocal instruction 
of a robot should be clear so that a learner understands how to interact with a robot to successfully 
complete the task. 

The design features of social robots reported across several studies that we have reviewed in this com-
parative study can be summarized as follows:  

First, physical contact with the robot was a common factor [14, 15]. When a robot proposes an efficient 
technique to provide a physical contact with the learner, the positive effects on task engagement was 
observed. In human interaction, when the situation is appropriate and the partner is perceived positively, 
social touch has been shown to decrease stress, increase trust and attachment and increase compli-
ance on requests [10, 17]. This might therefore be also true in human-robot interaction, as having a prior 
positive attitude towards the robots seems essential to benefit from the robot’s physical contact on mo-
tivation [18]. 

Second, initiating eye contact is also an important physical characteristic to support learner’s motivation 
[12, 15]. This is in line with studies showing that eye contact is a prerequisite for joint attention and helps 
establish an affective connection with the partner and is essential in coordinating activities around a 
common object [19]. Robots which are equipped at least with head orientation movements enabling face 
detection and eye contact may be sufficient to satisfy the natural human tendency to establish a face to 
face relationship. Eye contact is a function of the social engagement system, which allows the means 
to express and receive social cues to maintain social cohesion, which allows for both the expression 
and receptivity of social cues and can effectively reduce or increase social distance [20].  

Even though robots may not be equipped with dynamic emotional facial expressions, the sole eye con-
tact has been shown to elicit similar physiological responses as with a real human [21]. Interestingly, 
while eye contact effectively enhanced motivation, staring at the learner during prolonged periods of 
time, such as when filling out a worksheet disrupted the learning process due to a possible depletion of 
self-regulated effort [13], which we could observe in our extracted design factors that combine eye/gaze 
with movement/gesture or vocal areas.  

Third, the robot having a relaxed body posture and being physically close to learners are important for 
learners to feel close [10, 12, 14].  

Fourth, the robot should verbally initiate a dialogue, calling learners by their name and encouraging 
learners by expressing emotion (empathy) [7, 8, 14] and these verbal speech including the pitch and 
intonation should be differentiated to be life-like [10, 12, 15].   

Fifth, gestures which are combined with speech or/and gaze should be supportive by using gestures 
such as indicating or suggesting instead of pointing [8, 10, 12]. Lastly, as robot’s active involvement can 
distract learners from their task [13], robot should be designed to direct learners to focus on learning 
materials and include feedback that are related to learning progress and outcome [7, 8, 14]. 

With the majority of findings directing the positive effect of social robots on motivation and learning, we 
hereby provide the social characteristics made available in studies that congruently reported positive 
effects on motivation and learning, in response to our second question, how do social robots support 
motivation and learning. 

4 RESULTS & DISCUSSIONS 
This comparative study aimed at identifying recent work on the topic of social robots in education to 
examine their effects on learners’ motivation and learning by comparing the selected papers and articles 
[5, 7, 8, 10, 11, 12, 13, 14, 15]. 
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To answer the first question on whether social robots can generally enhance student’s motivation, our 
findings revealed that endowing robots with social behavioural features often yielded positive benefits 
on learner’s motivation. Although these benefits are not systematic, the results encourage designing 
specific features that make robots “social”. One study discussed non-significant effects on learning gain 
nor on attitude [5] and asserted the importance of task-engagement when integrating social robots in a 
learning context [13]. However, in most of the studies [7, 8, 10, 11, 12, 14, 15], learners perceived the 
social robot friendlier than a non-social robot, thus demonstrating increased social bond, which 
translates to higher task engagement and learning gains. 

Our comparative study findings show that social robots do support motivation and learning and that a 
set of functions in the physical and verbal domains seem crucial in producing positive effects. Still, the 
studies reviewed here implemented various components simultaneously in a single experimental 
design, which makes it difficult to isolate the role of each component taken in isolation. Clarifying this 
aspect in future research may help identify which social components are most efficient in enhancing 
human-robot interaction and which are most compatible in yielding positive additive effects.  

Similar to the issues raised in [5], we argue that more reviews in this field should be conducted to extract 
the comprehensive design guidelines based on research objectives, target learners, methodology, 
experimental settings and learning domains. For instance, even though the study presents the benefit 
of a robot being a peer by being in a sitting position rather than standing, whether this feature can yield 
benefits on motivation and learning in all learning domains and in all learners is questionable. Also, 
multiple studies support the benefits of robot’s supportive, empathetic expression [7, 8, 11], yet what 
defines as supportive and empathetic behaviours and how these behaviours can be designed into 
different robots are unclear. All reviewed studies used robots that are available and as there are benefits 
and limitations in its inherent design, the technical specifications of the robots should be pondered upon, 
as these hardware conditions can affect the design decisions. For instance, iCat or Cozmo is smaller in 
size which can express emotion with sound and facial expression, yet neither is in human-like form nor 
equipped with arms to provide gesture, whereas Pepper or Nao, a humanoid robot, is similar size as a 
person with arms to provide gesture yet it is lacking in its design to implement facial expression.  

Nevertheless, our findings shed some light on what makes a social robot positively influence a learner's 
motivation and learning. In our future work, we will use some common design features derived in this 
study and in the other study [22], while examining human teacher’s behaviours in a given learning 
context. Using the basic design features and teacher’s gestures, we will transpose these behaviours 
into a humanoid robot, Pepper. Upon the enactment, we will present the developed robot teacher to a 
group of teachers to evaluate its behavioural personalization [23] and the interaction [24].  
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PRE-SERVICE TEACHING FROM AFAR: THE IMPACT OF COVID-19
ON CORE PRACTICES IN TEACHER EDUCATION STUDIES

S. Zilbernagel, G. Dushnitzky, R. Hosblat, B. Bashan, J. Goldenberg

Talpiot Academic College (ISRAEL)

Abstract

The highlight of teacher education studies, and the most significant component in terms of investment of
both students and the college is pre-service teaching, which involves the weekly or bi-weekly attendance
of the students in the kindergarten or school classrooms. The students accompany the class home room
teacher, who instructs them on a regular basis. In addition, they are mentored by pedagogic instructors
from their college or university with whom they meet weekly.

During the school year 2020-2021, with the outbreak of Covid-19 and the ensuing quarantines and
social distancing, schools and kindergartens were closed for weeks at a time, with learning being
conducted by remote teaching using computer programs such as ZOOM software. The schools were
conducted differently during the Corona period, with no interactive activities, no frontal meetings, and
with no inclusion or mainstreaming of students with special needs into regular classes. As a result, pre-
service teachers did not regularly experience interpersonal face-to-face interactions with pupils in the
classrooms or kindergartens. 
Several articles have been published about the impact of the Covid-19 pandemic on students and
academic studies. However, the present article is unique in its focus on a critical aspect in teacher
training, which is pre-service training. This study examined the impact of the change from frontal, face to
face pre-service experience to remote, distance learning on the quantity and quality of acquisition of
teachers' core practices. The study examined this impact both from the perspective of the students and
in the eyes of the pedagogical instructors who accompany these students in their pre-service work. 

205 students of teacher education studies whose pre-service was partially by remote learning and
whose pedagogic instructors were unable to enter the classrooms completed a questionnaire measuring
their knowledge and experience performing core practices in teaching. They once again completed this
questionnaire the following semester after experiencing frontal, face to face pre-service teaching. The
pedagogic instructors of these students also completed a similar questionnaire rating the impact of
remote pre-service teaching on the students' learning. Results point to a differential influence of the
remote pre-service on two types of core practices: "pedagogic content knowledge" which includes many
theoretical aspects was less affected by the distance learning whereas "knowledge of learners" which is
highly related to interaction with pupils and peers was reduced by the lack of interactive pre-service
teaching.

This study sheds light on the contribution of interaction with both the children and pupils in the
kindergarten and school room, as well as the importance of peer learning and staff teamwork.

Keywords: Pre-service in teacher-education studies, core practices, remote learning, Covid-19.
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ERASMUS+ TEACHING STAFF MOBILITY: ONLINE AND OFFLINE 
EXPERIENCE 

M. Golovushkina, H. Krekhtunova, O. Voyachek 
Penza State University (RUSSIAN FEDERATION) 

Abstract 
The COVID-19 pandemic has caused an unprecedented disruption to the daily operations of educational 
systems across the globe. Fortunately, many institutes of higher education and post-graduate studies 
have successfully implemented virtual learning platforms and have developed new, innovative teaching 
methods and ways of presenting data. 

The flexibility demonstrated by Erasmus + teaching staff in both the pre-pandemic and pandemic world 
sparked our desire to better understand how the experience gained at an Erasmus Exchange can affect 
career prospects and improve the professional skills of teachers. 

The goal of this research is to analyze the experiences of educators with both the online and offline 
Erasmus Exchange program, particularly regarding the improvement of communication between 
international research contacts and the impact it has had on teaching activities. 

Regarding the literature review, we utilized findings from previous studies as a basis for comparing the 
results of our research and as a guide for the creation of our questionnaire. We emailed a link to our 
questionnaire on survio.com to 102 teachers who have already had experience with Erasmus + teaching 
staff mobility, whether it be online, offline, or both, with the intent of comparing and contrasting their 
online experience versus their offline experience. 

The main goal of the questionnaire is to analyze their perceptions regarding the development of their 
professional skills and the influence it has had on their future career prospects. The period of teaching 
staff mobility only lasted for two weeks and while it is not expected to have had a significant impact on 
the professional lives of experienced teachers and researchers. However, we want to analyze the 
perceptions in the ways in which Erasmus + teaching staff mobility can increase cultural awareness and 
cultivate an interest in visiting the host country, as well as the impact it has had on information exchange, 
the sharing of ideas, and the establishment of new contacts between the home and host university. 

Based on the results of the questionnaire, we have concluded that their experiences with Erasmus, both 
online and offline, have yielded a positive impact on the professional skills of educators. More 
specifically, it has driven the development of innovative problem solving methods and the exchange of 
new ideas and information. 

The majority of teachers participating in the offline program reported that it has had a considerably 
positive influence on their career prospects due to the opportunities the program offered for the 
establishment of international research contacts. In contrast, the majority of online participants 
complained about the lack of face-to-face communication and difficulties with establishing new 
professional contacts. Despite this, 68% of respondents reported that they saw the Erasmus + platform 
as an effective way to encourage cooperation and problem solving during the pandemic period. Overall, 
the impact appears to have been more profitable among teachers who had the offline experience at an 
Erasmus Exchange than those who were teaching and studying through the online program. Only a few 
teachers reported feeling that the teaching mobility was extra work that did not result in any extra 
compensation. The overall consensus was that the Erasmus + teaching staff mobility was a positive 
experience. 

Keywords: Erasmus, online, offline, educators, professional, staff mobility. 

1 INTRODUCTION  
The COVID-19 pandemic has resulted in an unprecedented disruption to education systems worldwide, 
affecting nearly 1.6 billion learners in more than 190 countries and across all continents [1]. Fortunately, 
many institutes of higher education and post-graduate studies have successfully implemented virtual 
learning platforms and have developed new, innovative teaching methods and ways of presenting data. 
The ability to collaborate through technology is now more important than ever as global lockdowns made 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2852



 

 

it impossible for in-person utilization of Erasmus + teaching staff mobility. The flexibility demonstrated 
by Erasmus + teaching staff in both pre-pandemic times and the present motivated us to seek a better 
understanding of how participating in an Erasmus exchange can affect future career prospects and 
improve the professional skills of teachers. “Online-workshops: European teaching practices and 
pedagogy” developed by Erasmus + is a global project that provides an accessible, ground-breaking 
way for educators to be engaged in intercultural communication online. It should be highlighted that in 
2018, Erasmus + launched a pilot project called “Erasmus + Virtual Exchange,” which had a strong focus 
on inclusivity and innovative digital/virtual educational opportunities [2].  

Our research provides a comprehensive comparison between the offline and online experiences with 
Erasmus + teaching staff mobility. The goal is to analyze the experiences that educators had, particularly 
regarding the improvement of communication between international research contacts and the impact it 
has had on teaching methods.  

2 METHODOLOGY 
We utilized findings from previous studies [2,3,4] as a guide for the creation of our questionnaire, which 
was composed of 14 questions. The questions were created with the goal of exploring the various 
aspects of the impact that Erasmus + teaching staff mobility had on educators and the educational field. 
We emailed a link to our questionnaire https://www.survio.com/survey/d/S7I7F8Z8A8C4S7V8A to 102 
teachers who have already had experience (online, offline, or both) with Erasmus + teaching staff 
mobility. The standard survey format requiring “Yes”/”No” answers allowed respondents a level of 
anonymity in which they could assess gained experience. We collected data from 87 respondents who 
completed the survey. Additionally, we received emails from 13 respondents who provided us with their 
feedback and personal commentary about the program.  

The response rate was 85%, but this number may not be exact. This is due to the fact that the initial 102 
survey recipients were asked to forward the e-mail to their colleagues and we do not have any 
information regarding how many of the respondents were from the original pool of recipients. Moreover, 
34 participants clicked the survey link and did not go on to complete the survey. While the majority of 
our feedback was collected online, we conducted face-to-face interviews with 15 participants of the 
“Online-workshops: European teaching practices and pedagogy” program within the EU-funded 
Erasmus+ project “Enhancing Teaching Practice in Higher Education in RUSSIA and CHINA”. The data 
collected in these interviews revealed aspects of the program’s impact that were not shown in the survey 
results alone.   

A mixed methods approach that involved both the survey and qualitative data collection methods 
(feedback via e-mail and one-on-one interviews) was utilized in this study.   

After a comprehensive analysis of the data, it became clear that offline and online Erasmus + teaching 
staff mobility participants’ feedback differs significantly depending on the way in which the data was 
collected.  

3 RESULTS 

3.1 Survey results 
The main findings of the survey as follows: 
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Figure 1. Retrospective survey results 

According to the survey results in the above graph, the respondents’ attitudes towards offline and online 
Erasmus + teaching staff mobility was generally positive. The most frequently reported benefits of the 
program included increased cultural awareness, new research contacts (72% offline participants), some 
stereotypes destructed, improved digital competence and the further development of professional skills.  

3.2 Survey analysis  
The first survey question was designed to assess cultural awareness, which is defined as having 
sensitivity to the similarities and differences that exist between two different cultures and the 
consideration of these sensitivities when communicating with members of another cultural group [5]. 
68% of respondents said that while participating in the offline Erasmus + program they had the 
opportunity to learn about different cultures through immersive experiences such as sightseeing. Of 
respondents in the online program, 59% stated that they gained cultural awareness through videos and 
presentations given by the host universities. The data obtained through the surveys and other forms of 
feedback indicated that 85% of offline and 54 % of online program participants discovered that they had 
held at least one false stereotype about people from cultures other than their own. For example, one 
respondent held the belief that Englishmen tended to be cold and severe in terms of their personality. 
However, the respondent spent time working with an English program curator who had been described 
as being very warm and friendly. 63% of offline and 45% of online participants reported that they felt the 
people of different cultural backgrounds they interacted with through the program were misrepresented 
in the media and had caused them to have these initial stereotypes. Some respondents reported on any 
misunderstandings or difficulties that arose from cultural differences throughout their involvement in the 
online program. Overall, offline and online participants felt that these situations allowed them to 
challenge their own beliefs and any stereotypes they had held, thus allowing for improved intercultural 
understanding and relationships.  

Survey responses indicated that the prospect of cultivating meaningful relationships with educators from 
other universities was one of the main reasons they chose to participate in Erasmus + teaching staff 
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mobility. 72% of offline participants reported developing meaningful relationships with their colleagues 
from the universities, with some choosing to remain in contact with each other even after the exchange 
had concluded. In contrast, online participants reported that the lack of face-to-face communication 
hindered them from developing any new or meaningful professional relationships. In their opinion, this 
was one of the main shortcomings of the online-only program.   

The period of teaching staff mobility only lasted for two weeks and while it is not expected to have had 
a significant impact on the professional lives of experienced teachers and researchers [3]. Although 
without the possibility of professional self-perfection, and without opportunities for sharing advanced 
teaching experience professional development of teachers risk failure. 

The online courses of Erasmus + are grounded in best practices associated with high-quality 
professional development. Many interviewees noted they were able to improve their lesson planning 
abilities, teaching strategies and techniques, quality of their teaching materials, and overall management 
of their educational environments [6]. Most respondents (81 % of offline and 64 % of online) felt that 
their experience in the program also improved their abilities to work as part of a team to solve problems. 
68 % of offline and 71 % of online participants stated that another important outcome of program 
participation was the improvement of their English skills, though some of the online participants noted 
that initially, it was a little difficult to talk with strangers online. Many respondents felt shy at first. In an 
attempt to reduce their anxiety, organizers of the “Online-workshops: European teaching practices and 
pedagogy” within the EU-funded Erasmus+ project “Enhancing Teaching Practice in Higher Education 
in RUSSIA and CHINA” proposed utilizing a live chat in which participants could ask questions and 
submit feedback. Seeing their messages were being understood and responded participants could felt 
comfortable in their online interaction. Moreover, some interviewed educators told that this live chat 
helped them later start teaching unknown audience for example a new group of extramural students in 
Zoom. Online participants (78%) reported that Erasmus + mobility improved their digital competence 
more than offline participants (42%), particularly in terms of utilizing virtual educational platforms and 
technology.  

Many teachers decided to leave for an Erasmus + mobility because there were existing contacts 
between the home and the host institution and establishing new contacts between Universities is the 
task of leaders [3]. We do not have any data representative of the seniority of the positions our 
respondents held at their respective universities other than that they did not hold any significant 
leadership positions within their departments. Feedback indicated that the administration at participating 
universities was pleased with their institution’s involvement in Erasmus + mobility. Furthermore, the vast 
majority of participants noted an increase in their professional status among colleagues, especially after 
teaching abroad during Erasmus + mobility. 71% of offline and 66% of online participants shared their 
experience with their colleagues. Sharing experience is an important indicator of participants’ activation 
as it expends the impact of the activity beyond the participants who were directly involved into Erasmus 
+ mobility to the broader communities of their home universities [2]. 

Erasmus + participants also highlighted the program benefits of an increase in self-efficacy and 
improved collaboration with students, especially through the online program. Many studies (OECD, 
2008) have found a positive relationship between teachers’ beliefs about their efficacy and improved 
academic outcomes among their students. Additionally, these teachers also present their students with 
positive and caring attitudes and better provide their students with safe learning environments [7]. 

Other survey questions measured the level of satisfaction with their offline and online experiences and 
interest in further engagement. Overall, the participants’ feedback was mostly positive. For example, 
recipients who took part only in “Online-workshops: European teaching practices and pedagogy” within 
the EU-funded Erasmus+ project “Enhancing Teaching Practice in Higher Education in RUSSIA and 
CHINA” noted that they would like to participate in similar activity once again especially in pandemic 
time. Moreover, economical, administrative and geographic restrictions of physical mobility, many young 
teachers from local Universities are not able to overcome, can leave them disconnected from advanced 
pedagogical experience. The current COVID-19 pandemic may further limit physical mobility of teachers, 
so online mobility can give chance to more teachers to be engaged into United European educational 
environment. 
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Figure 2. Survey results 

 
Figure 3. Survey results 

Participants’ feedback is mostly positive especially in taking opportunities for Erasmus + mobility (Figure 
2, Figure 3). The majority of teachers (53%) participating in the offline program reported that it has had 
a positive influence on their career prospects due to the opportunities the program offered for the 
establishment of international research contacts. In contrast, the majority of online participants 
complained about the lack of face-to-face communication and difficulties with establishing new 
professional contacts. Despite this, 68% of respondents recognize the Erasmus + platform as an 
effective way to encourage cooperation and problem solving during the pandemic period. 

4 CONCLUSIONS 
Overall, the vast majority of respondents evaluated their participation in an Erasmus Exchange as 
positive. However, the positive impact appears to have been greater among teachers who had the offline 
experience at an Erasmus Exchange than those who were teaching and studying in the online program. 
Online teaching mobility was a new experience for almost all of the respondents, many of which noted 
the differences between the program and experiences they have had with other online educational 
platforms (such as Macmillan teacher support program, TESOL International Association, British 
Council) and their personal online teaching experience during the pandemic. Feedback indicated that 
most participants view the online exchange as a meaningful experience that has had a positive impact 
on their educational skills, digital competence and language skills. The main limit of the program noted 
by the majority of online participants was the difficulty that respondents had with developing strong 
professional contacts. Erasmus + teaching staff mobility is seen as a way for educators to thrive in the 
pandemic environment. 80% of respondents noted that they would like to have further involvement in 
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the online Erasmus + teaching staff mobility program. Only a few teachers reported feeling that the 
program was extra work that did not result in any extra benefits. The overall consensus was that the 
Erasmus + teaching staff mobility was a positive experience. 
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LEARNING ENGLISH REMOTELY: STUDENTS` VIEW 

M. Golovushkina, N. Dankova, N. Vidineeva 
Penza State University (RUSSIAN FEDERATION) 

Abstract 
Our world and civilization are constantly evolving. Communities across the world are regularly forced to 
grapple with this constant state of change and the hardships that can sometimes come with it. Mankind 
has had its skills and abilities challenged across all facets of human life. The educational sphere, 
specifically that of higher education, is no exception. The year 2020 brought with it one of the most 
difficult challenges that mankind has had to face in recent decades. University students, faculty, and 
staff alike have had to demonstrate their ability to be flexible and adapt to a completely new way of life 
that was built around the global pandemic. One of the most marked changes across the educational 
field during this time was the worldwide introduction of remote learning. This new trend has given 
researchers the task of understanding the principles of remote education, along with its advantages and 
disadvantages. The goal of this project is to develop a better understanding of the distance learning 
phenomenon, and more specifically, to gain insight into the complexities of learning a foreign language 
in a completely virtual environment. The authors` goal is to analyze the experience that both educators 
and students have had while having to function in an online-only environment. The authors aim to 
uncover and highlight the benefits and the drawbacks that come with the process of teaching and 
learning English in a strictly virtual environment. 

A survey was conducted among the students of Penza Universities (Penza, Russia) to gain insight into 
the ways in which students and educators were impacted by the markedly increased interest in virtual 
learning that occurred during the 2020 lockdown. The analysis of the data collected reveals that the 
majority of students have had a satisfactory experience with distance learning. The respondents noted 
that it presented students and teachers with the opportunity to utilize various Internet resources during 
the lesson, this type of training greatly simplifies the process of watching educational videos and 
partaking in listening tasks. For most respondents, the biggest advantage of online learning is the ability 
to work at their own pace and to cut down on time spent traveling to and from campus. The conclusion 
is drawn that learning English remotely has great potential for further development and can become one 
of the most convenient methods of studying the discipline. 

The results of this study contribute to a better understanding of the pros and cons that this method of 
learning presents. It is imperative that the feedback given by the students be taken into consideration 
as it is essential for improving the system of remote learning in higher education. 

Keywords: Online, students, educators, a foreign language, method, higher education. 

1 INTRODUCTION 
The year 2020 brought one of the hardest challenges that mankind has faced in the recent decades. 
The coronavirus pandemic has had a serious impact on worldwide educational systems. Higher 
educational institutions were forced to move their classes online and participate in distance learning in 
response to the COVID-19 pandemic. In this respect, remote learning became a major trend in education 
during 2020. As a result, both students and educators alike found themselves in an unfamiliar situation 
and had to adjust to a new way of working that came with its own unique set of difficulties.  

This paper aims to analyze the experience of students with online English language learning and to 
identify the main benefits and challenges of the process. Data was collected from Penza university 
students by conducting a survey (Penza, Russia). Interest in this research topic was driven by the 2020 
lockdown. The results obtained from the collected data can be taken into consideration to improve 
remote learning systems in universities and colleges. 

Throughout the research process, the following methods were used: sociological methods (statistical 
and expert assessments) and theoretical methods (analysis and synthesis). 
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2 DISTANCE LEARNING: LITERATURE REVIEW 
An analysis of domestic and foreign scholarship makes it possible to identify two main trends in distance 
learning which provide a theoretical background for the research. Scholars regard the main issues 
pertaining to online teaching and learning in general and online language teaching and learning in 
particular. Representatives of the first trend deal with issues such as the main components of distance 
learning, the organization of online courses in higher educational institutions during the pandemic, the 
benefits and challenges distance learning poses for teachers and students, measures to overcome 
these problems, etc. Studies of online language education have shed light on methodological challenges 
faced when adapting courses to operate in a fully online environment, along with the main strategies 
and techniques used for this adaptation.  

Distance learning is defined as a form of learning where teachers and students are physically separated 
by varying degrees of distance during the course and the utilization of various types of technology is 
required in order for them to engage with each other [1]. Two types of distance learning have been 
distinguished: synchronous, when communication is carried out in real time with the participation of both 
parties at the same time, and asynchronous, when communication is carried out at different times [2]. 
There are also several different formats in which distance learning courses can be based, including 
print-based, audio-based, visually-based, multimedia-based, and Web-based formats [3]. While there is 
a certain distinction between the notions “distance learning” and “online learning,” they are often used 
interchangeably. Thus, online learning is regarded as an improved form of distance learning [4]. 

The organization of a remote learning system in higher educational institutions during the pandemic 
required the use of distance learning platforms. Some of the most commonly used platforms include 
Moodle, Microsoft Teams, Zoom, Google Meet, and Discord [5], [6], [7]. They allowed the teachers to 
upload resources for students, teach classes via video calls, assess their students’ progress remotely, 
monitor projects, and more. [5]. Researchers concluded that the technical capabilities of modern 
educational platforms had a positive effect on the process of teaching and learning outcomes, and was 
motivating for the students [6]. 

It has been recognized that online learning has many advantages, including convenience, safety, and 
efficiency [8]. It is also a cost-effective educational platform that allows for flexibility [1]. The 
shortcomings of online learning were found to include technical difficulties and psychological barriers. 
The technical difficulties included a lack of facilities/adequate infrastructure and issues with poor Internet 
connections. [9], [10]. Issues that had a more personal impact on students included feelings of 
isolation/social withdrawal and feeling less engaged with the course than they would in a face-to-face 
class [10]. In addition, the adoption of the technology associated with a digital learning environment 
proved challenging for some educators [5]. 

In addressing concerns over student engagement, several different tools were available to teachers to 
help them promote student participation. Educators utilized breakout rooms, video-conferencing, online 
lecturing, discussion questions, and e-mail to keep their students focused, ease anxiety, and ensure 
their progress in the course. When educators shared their experiences with using these different tools 
and teaching techniques for their listening, reading, speaking, and writing activities, Google Slides and 
Google Sheets were two of the most recommended platforms. Educators stated that they allowed for a 
more productive learning environment and positive student progress [10]. 

3 METHODOLOGY 
The purpose of this study is to gain an understanding of the experiences (both positive and negative) 
that Russian students had with distance learning. Our study involved 103 students involved in different 
fields of study - from technology and science to humanities – from 3 universities in Penza, Russia. The 
students were asked to complete an anonymous questionnaire that consisted of 12 questions. The 
questionnaire contained both multiple choice and open-ended questions.  

The students were asked to answer the following questions: 

1 How easy or difficult was it for you to adapt to the distance-learning format? (possible answers: I 
adapted quickly; it took me time to adapt; I failed to adapt; I find it difficult to answer); 

2 Did you generally like learning English online compared to the full-time/in-person format of 
learning? (possible answers: yes; no; difficult to answer); 
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3 What, in your opinion, are the advantages of learning English online? (possible answers: saving 
time; comfortable environment; constant access to unlimited sources of information; the students 
could also offer their own option if none of the presented ones suited them); 

4 What do you feel are the disadvantages of learning English online? (possible answers: technical 
difficulties; lack of direct contact with the teacher; limited opportunities for group work; the 
students could also offer their own option if none of the presented ones suited them); 

5 What types of tasks offered by the teacher during distance learning have become new for you? 
6 Have you encountered any difficulties when performing listening tasks? If so, which ones? 
7 Have you encountered any difficulties when completing reading tasks? If so, which ones? 
8 Have you encountered any difficulties when performing tasks aimed at developing speaking 

skills? 
9 In your opinion, what are the advantages of distance learning when completing written tasks? 
10 What, in your opinion, are the disadvantages of distance learning when completing written tasks? 

(questions from 5 to 10 required an open answer from the students); 
11 Do you think that the result of mastering the discipline online is better or worse than those of full-

time training? (possible answers: better; worse; there is no difference; difficult to answer); 
(possible answers: it was better; worse; there is no difference; difficult to answer); 

12 Would you like to study English online in the future? (possible answers: yes; no; difficult to answer). 

Below we will analyze the results obtained and interpret them. 

4 RESULTS 
4.1 Survey results of multiple choice questions 
When answering the question about the period of adaptation to distance learning went, more than half 
of the students said that they had managed to quickly adapt to online learning (63.8%). A quarter of 
respondents admitted that it had taken them some time to adapt to the new format of study (25.5%). 
There were some students who reported that they had failed to adapt to distance learning at all, 
expressing that they felt they function better in a face-to-face environment (8.5%). A very small 
proportion of respondents found it difficult to answer the question (2.2%): 

 
Figure 1. Adaptation to the distance learning format 

About half of the respondents (46.8%) liked studying English using the distance learning format. Among 
the rest of respondents, 27.7% answered that they had not enjoyed using the distance learning format 
and 25.5% responded that found it difficult to answer the question.  

How easy or difficult was it for you to adapt to the 
distance-learning format? 

adapted	quickly it	took	some	time	to	adapt

failed	to	adapt difficult	to	answer
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Figure 2. Attitude towards learning English online 

When asked about the advantages of studying English in the distance format, respondents most often 
noted that it saved them time by not having to commute to and from the university (57.4%): The ability 
to be in a more comfortable environment during classes was a positive factor for 21.1% of respondents. 
The remaining students noted that they had been attracted to the idea of having unlimited access to 
educational resources when learning English (21.5%): 

 
Figure 3. The advantages of learning English online 

When it comes to the disadvantages of learning English in the distance format, students noted technical 
difficulties (32.8%) and limited opportunities for group work (32.8%). The lack of direct contact with the 
teacher was reported as a difficulty for 23.8% of students. 10.6% of respondents said that they had not 
found any shortcomings in the online educational format.   

Did you like learning English online compared to the 
full-time format of learning?

yes no difficult	to	answer

What are the advantages  of learning English online?

time	savings

comfortable	environment

unlimited	access	to	educational	resources
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Figure 4. The disadvantages of learning English online 

When students were asked to evaluate the quality of their educational experience using the online 
platform rather than being in a traditional classroom setting, 63.8% of respondents stated that they had 
not felt that their experience studying online nor their educational outcomes had been any different than 
they would have been in a face-to-face setting. 21.3% of students responded that they felt the learning 
outcomes had been worse. 4.3% of respondents said that their learning outcomes had improved in 
comparison with traditional classes. The remaining 10.6% found it difficult to answer: 

 
Figure 5. The results of mastering English online 

When asked about the future prospect of learning English remotely, almost half of the respondents 
(48.9%) said that they would like to continue studying English online. 27.7% did not want to continue 
learning English online, and 23.4% found it difficult to answer. 

What are the disadvantages of learning English online?

technical	difficulties

limited	opportunities	for	group	work

lack	of	direct	contact	with	the	teacher

no	disadvantages

Are the results of mastering English online better or 
worse compared to those of full-time training?

no	difference no yes difficult	to	answer
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Figure 6. The prospect of studying English online in the future 

4.2 Survey results of open-ended questions 
When responding to the question about having to complete any new types of assignments offered by 
the teacher during distance classes, 61.7% of students said that their coursework had not been different 
from what was required of them in an in-person class. They answered that distance classes had been, 
in most aspects, similar to traditional ones. For 14.9% of respondents, assignments such as oral 
presentations and reports (both previously assigned or spontaneous) had been new for them. 8.5% of 
respondents said that watching videos in English and completing tasks related to the video had been a 
new experience. 6.4% of students felt that the use of online platforms for testing had been innovating. 
The remaining 6.4% found it difficult to answer the question. 

When performing listening tasks, 63.8% of the respondents did not encounter any difficulties. Of the 
remaining respondents, the main obstacles faced were related to technical difficulties (82.4%). 11.8% 
of students said that any issues they had encountered when performing listening tasks were due to their 
overall low proficiency level of English. 5.8% of respondents did not make note of any difficulties they 
had had to face. 

89.4% of respondents did not encounter any difficulties when performing reading tasks. Of the remaining 
respondents, the majority experienced technical problems (80%) and 20% did not have textbooks 
available to them when they transitioned to distance learning.  

When performing tasks aimed at developing speaking skills, 78.7% of students did not experience 
difficulties. The rest of the respondents stated that the main difficulties had been technical problems 
(75%). 25% of students noted that the number of oral tasks assigned had decreased when their class 
switched to the distance learning format.  

When asked about the advantages of the online platform when it came to written assignments, students 
noted the following: the ability to be in a comfortable home and concentrate better (34%), access to 
educational resources (14.9%), the convenience offered by the online format (10.6%), convenience 
when communicating with their teacher (10.6%), the ability to save time (4.3%), and even that it had 
been easier for them to cheat (4.3%). 21.3% of respondents said that they did not feel there were any 
advantages of the distance learning format when performing written tasks. 

The disadvantages of the distance learning format when completing written tasks included technical 
difficulties when communicating with the teacher (8.5%), the ability for students to cheat/be dishonest 
(8.5%), difficulty concentrating (6.4%), technical issues (2.1%) and physical discomfort resulting from 
sitting in front of the computer for extended periods of time (2.1%). However, the majority of respondents 
found no shortcomings (53.2%). 19.1% found it difficult to answer the question. 

Would you like to study English online in the future?

yes no difficult	to	answer
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5 CONCLUSIONS AND IMPLICATIONS  
The forcibly acquired experience of distance learning allowed Russian students to assess the 
advantages and disadvantages of such a training format, to assess the prospects for distance learning. 

Overall, Russian university students quickly adapted to the new format of learning. There is a correlation 
between those who failed to fully adapt to the requirements of distance learning, and the issues caused 
by it that they were unable to overcome. These issues included technical difficulties, personal issues, 
and lack of more direct communication with the teacher.  

After having experienced the online learning format, most Russian students stated that it had been an 
enjoyable experience, noting the ability to learn in a comfortable environment and the conveniences 
they were afforded by using a computer. These students also stated that they would like to continue to 
study English online. However, the students faced multiple obstacles, most of which, as the data shows, 
were caused by technical issues. It can be concluded that because of this, some of the respondents 
preferred the traditional learning format. 

The necessity of distance learning remains a reality that Russian educational institutions must continue 
to cope with, despite some of the coronavirus restrictions being lifted. Moreover, we believe that this 
format of education is now a critical part of the Russian education system and will remain so even when 
coronavirus no longer remains an issue. We believe that we, as teachers, need to take into account all 
the advantages of the distance learning format and continue to work to optimize our students’ 
experience. However, it is important that we pay close attention to the reported shortcomings, including 
those pointed out by students, in order to better motivate our students and provide them with an effective 
learning environment.  
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PROJECT-BASED LEARNING IN THE DISCIPLINE “RADIO 
COMMUNICATION TECHNOLOGIES” 

I. Tsvetkova, A. Borodzhieva 
University of Ruse "Angel Kanchev" (BULGARIA) 

Abstract 
The discipline “Radio Communication Technologies” aims to present to the students the basic blocks of 
the radio communication devices, their operating principles, and their main characteristics. Students 
deepen their understanding of the fundamentals with project-based learning, as well as develop useful 
and important skills. The paper describes the main stages, which are included in the students’ reports 
that they need to do on a given individual project-based assignment in the discipline “Radio 
Communication Technologies”. In the last academic year after the presentation of all students of their 
projects, they were asked to fill a questionnaire about their satisfaction. Most of the students were more 
motivated to study with project-based learning. 

Keywords: project-based learning, LC oscillator, active methods, NI Multisim. 

1 INTRODUCTION  
“Radio Communication Technologies” is one core discipline in the “Internet and Mobile Communication” 
specialty of the University of Ruse. In this discipline, students get knowledge of radio communication 
systems, their basic components, and how they work. To get a better understanding of the material 
students have also a project work. Every student gets an individual assignment at the beginning of the 
semester and needs to prepare a report, which to defend at the end of the semester. In the discipline, 
active and interactive methods are used [1]. Another stimulating type of learning is project-based 
learning (PBL), which presents an individual task. Students decide when to learn, the speed that is 
convenient to them, and the way that they defend the report (with a presentation or in another way). 

With project-based learning, students develop deep content knowledge as well as critical thinking, 
collaboration, creativity, and communication skills. Here they have the opportunity to learn by doing. For 
more freedom and fewer concerns about the real equipment, it is convenient to use a safe environment 
like software. 

Applying project-based learning instead of short-term memorization methods allows students to engage 
deeply with core content, focusing on long-term retention. Owing to the ability of project-based learning 
to engage students in the implementation of a basic (central) issue or problem and significant results, 
PBL improves students’ attitudes to education and contributes to building intrinsic motivation to learn 
[2, 3]. 

Essentially, project-based learning is characterized by the following seven features [4, 5]: 

• PBL focalizes the students on a vast question, problem or challenge, for responding to, solving, 
or researching. 

• PBL indicates what students should academically know and understand. 
• PBL is inquiry-based. 
• PBL develops 21st-century skills, such as critical and analytical thinking, creativity, collaboration, 

and communication skills, etc. 

• PBL allows students to make a choice in the process. 

• PBL offers opportunities for feedback and revision of the project. 
• PBL requires students to present their problems, research methods, progress, and results. 

For avoiding students’ stress due to the size of the project, at the beginning instead of giving them a 
ponderous project, the learning process is cut by dividing the project into smaller parts, with frequent 
checkpoints built into the timeline. Thus, the teacher can constantly monitor the work and progress of 
the students and respond in a timely manner, if necessary. 
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This paper presents active learning methods used during the semester in the course such as project-
based learning describing a type of problem presented by students like an individual project. The project 
covers the topic of LC oscillators and more specifically harmonic oscillators of Colpitts. 

2 ANALYSIS OF LC OSCILLATORS 

2.1 LC Oscillators 
Oscillators are electronic circuits with a DC input and an AC output, converting the supply voltage into 
waveforms, having a wide range of frequencies and wave shapes (complicated or simple sine waves 
depending on the application). 

Oscillators are used in many parts of testing equipment, producing either sinusoidal sine waves, saw-
tooth, square, or triangular-shaped waveforms, or a sequence of pulses with a variable or constant 
width. LC oscillators are used in radio-frequency circuits owing to their ease of implementation and good 
phase noise characteristics [6]. 

The operation of oscillators is based on overcoming the losses of their feedback resonant circuit 
consisting of an inductor, a capacitor, or both of them in the same circuit, applying DC energy with the 
desired frequency in the resonant circuit. 

Oscillators are circuits generating a continuous-time voltage output waveform at the desirable frequency 
depending on the values of the inductors, capacitors, or resistors composing a frequency-selective LC 
resonant circuit and feedback network [7]. 

The frequency of the LC oscillators is controlled by means of a tuned or resonant inductive-capacitive 
(LC) circuit (Fig. 1). The resulting output frequency is known as the oscillation frequency. 

 
Figure 1. Tuned circuit of Colpitts oscillator. 

The tuned circuit is varied for different types of oscillators. 

2.2 Colpitts Oscillators 
Colpitts oscillator is used for higher frequencies, typically between 10 kHz and 500 MHz. Colpitts 
oscillators can be designed using bipolar junction transistors (BJT), field-effect transistors (FET), 
junction-gate field-effect transistors (JFET), or op-amps. A solution with BJT is shown in Fig. 2 [8]. 

In Colpitts oscillators, the resonant circuit consists of two capacitors in series with a parallel inductor [8]. 

The frequency of the oscillations is determined by the value of the capacitors and the inductor in the 
resonant circuit. In Colpitts oscillators, the capacitive voltage divider in the resonant circuit is used as 
the feedback source. 

In the circuit (Fig. 1) the resistors R1 and R2 give a voltage divider biasing to the transistor T1. The 
resistor R4 limits the collector current of the transistor T1. Cin is the input DC decoupling capacitor and 
Cout is the output decoupling capacitor. Re is the emitter resistor, used for thermal stability. Ce is the 
emitter by-pass capacitor used for by-passing the amplified AC signals from dropping across Re. If the 
emitter by-pass capacitor is not applied, the amplified AC signal will drop across Re and it will alter the 
DC biasing conditions of the transistor resulting in a reduced gain. The capacitors C1 and C2, and the 
inductor L1 form the resonant circuit. Feedback to the base of the transistor is taken from the junction 
of the capacitor C2 and the inductor L1 in the resonant circuit [8]. 

L

C1 C2
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Figure 2. Colpitts oscillator circuit. 

Colpitts oscillators are applicable for obtaining periodic output signals of high frequencies. Colpitts 
oscillators using surface acoustic wave devices can be applied to produce useful sensors such as 
temperature sensors and audio sensors, applicable in circuits where a huge frequency range is used. 
Colpitts oscillators find vast applications in mobile communications and radio forecasting. 

3 INVESTIGATION OF COPLITTS OSCILLATOR WITH PROJECT-BASED 
LEARNING 

3.1 Active Learning Methods and Project-Based Learning 
In the course “Radio Communication Technologies”, students learn how to deal with problems, using 
specialized equipment and instruments, efficient oral and written communication and project 
management, as well as self-directed learning. The interactive learning methods require students to 
execute a diversity of activities for generating knowledge of what they are doing as content processing 
allows them to learn. According to project management, students need to present a report consisting of 
a theoretical part, an explanation of how oscillators work, a solution to the problem, and testing results 
for a specific type of oscillator. 

Active learning involves students performing meaningful learning activities and thinking about what they 
are doing [9]. The basic components of active learning are students’ activity and engagement in the 
learning process. Active learning includes activities in which students solve various theoretical or 
practical problems, answer questions or formulate their own questions, discuss and debate, explain or 
apply a brainstorming session during the classes. For example, active learning activities include small 
group or class discussions, debate, short written exercises, asking questions to the class, “think-pair-
share” activities, etc. [10]. When students have to solve a problem, they can use some of these activities 
to form small groups to share their ideas or help each other in the classroom. 

Basic activities used in project-based learning are problem-solving, learning by doing, experimental 
learning, and experiential learning (Fig. 3), which help students to explore (do), reflect, and apply. 

Different knowledge and skills are needed to perform these activities. In this way, students acquire new 
skills or improve those they already have. And most importantly, these abilities are especially important 
when they start working in a real environment. 
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Figure 3. Basic activities used in project-based learning. 

The benefits of project-based learning are that students learn to solve problems, be creative, think 
critically and be more confident in themselves. 

3.2 A Solution Presented for Colpitts Oscillators 
To complete the assignment, students first need to find what oscillators are, then use a circuit with a 
JFET transistor. Because this task is done in their free time, not in the class, they can use different 
sources, internet-based materials, etc. In the end, they test their solution using software to show that 
their oscillator generates the correct frequency. The report presented by students consists of a theory 
part, a calculating part, and a proof of the test of their solution using the software National Instruments 
(NI) Multisim. 

Even if they collaborate with each other to find resources or to explain how the oscillator works, they 
need to provide individual tasks with the Colpitts oscillator generating their assigned frequency. 

The first part of the solution for students is to find resources and to prepare themselves for what 
oscillators are and how they work (Fig. 4). 

 
Figure 4. Research for the topic. 

In the straight task of designing an oscillator, students look for what frequency it will generate, here the 
frequency it should generate is given to them, i.e. they have the inverse task to find the value of the 
elements from which the generator is built. 

The design used by students is with a JFET transistor because the loading effect is greatly reduced as 
compared to a BJT design due to the high input impedance at the gate. 

For varying the frequency of oscillation, L1 should be varied. If C1 or C2 were chosen instead of L1, the 
feedback fraction would be affected. 

The elements creating the Colpitts oscillator are as follows: 1) DC 12 V supply; 2) transistor: N JFET  
(N-channel junction field-effect transistor); 3) resistors: 1 kΩ and 60 kΩ; 4) two inductors – the first one 
must be calculated, and the second one is 5.1 mH; 5) capacitors: 180 pF, 22 pF, 100 nF, 800 pF. 
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Therefore, if students need to design а Colpitts oscillator with a frequency of 2 MHz, they must calculate 
the inductor L1. Its value should be 0.32 mH using the following equation [8]: 

       (1) 

From equation (1) students need to find the value of L1: 

       (2) 

The next step is to create their solution in software like NI Multisim and to test it. An example of the 
circuit [11] created in NI Multisim is given in Fig. 5. 

 
Figure 5. Simulating a Colpitts oscillator circuit in NI Multisim. 

NI Multisim is used to create a simulation of the Colpitts oscillator and to see the results when an 
oscilloscope and a spectrum analyzer are connected. Before the first run of the simulation, the initial 
conditions need to be set to zero. The oscilloscope and the spectrum analyzer also need to be set. 

Before the first run of the simulation, the oscilloscope should be set. At least the scale needs to be 
adjusted. The range should be in microseconds. After the simulation is started, this setting can be 
corrected, if needed. In addition, the range of the spectrum analyzer can be set before starting the 
simulation. In this case, students know the frequency produced by the oscillator and they can set this 
frequency to be the central frequency. After these configurations, the result presented in the oscilloscope 
is shown in Fig. 6. 

 
Figure 6. A screen of the oscilloscope in simulation. 
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It can be seen that after going through the transients, the operating mode is set. When the oscillator is 
stabilized, the frequency of oscillation is measured. From the screen of the spectrum analyzer, the value 
of the generated frequency can be seen (Fig. 7). The measured frequency is 2.05 MHz. 

 
Figure 7. A screen of the spectrum analyzer in simulation. 

Sometimes the calculated value does not match entirely. For example, if the frequency 1 MHz is given, 
from equation (2) students calculate the value L1 = 1.292 mH, but the measured frequency is 
1.042 MHz in simulation. In those cases, students need to find the exact value of the inductor and explain 
why this has happened. The dependence of the frequency when the value of the inductor changes is 
shown in Fig. 8. 

 
Figure 8. Frequency dependence of the inductor. 

The lower value of the inductor, the bigger value of the frequency. Therefore, students can experiment 
with a bigger or a smaller value of the inductor to get the more accurate value of the frequency of the 
oscillator. 

When students prepare the report, they need to defend it. They can create a presentation for better 
visualization. The defence is in front of the lecturer and the class. In this way, other students may ask 
some questions as well. In addition, they can present their report even in an online environment, which 
is an advantage, especially when we live in a pandemic situation. 

3.3 Students’ survey 
At the end of the semester, after all students present their reports, they were asked to fill a questionnaire. 
21 students participated – from them 5 females and 16 males. A part of the questions is presented in 
Table 1, where the number of students giving a specific answer is illustrated. 

Most of the students think that the topic of the project work is relevant, the knowledge that they have 
gained in the course helps them to prepare the report, that their interest increases, that they prefer to 
learn with projects, and their confidence also increases that they will succeed in a real environment. In 
addition, a specific question with a different type of responses was added: “How do you evaluate the 
teaching of the discipline?” and the possible answers were: “obsolete (old literature)”, “classical (works, 
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but there is nothing more interesting)”, “with active and modern methods” and “I cannot decide”. All 
students chose “with active and modern methods” because they were engaged in the discipline with 
different activities and interactive methods and also with individual assignments. 

Table 1. Students’ responses. 

 

In addition, the answers to the question “Did you have trouble that you cannot solve during solving and 
writing of the project?” are presented with percent in Fig. 9. This shows that only a few students need 
help and most of them can solve this task alone. From these results, lecturers are confident that they 
have chosen the right method to present the material related to Colpitts oscillators. 

 
Figure 9. Students’ answers. 

4 CONCLUSIONS 
All the stages of the project work that students need to develop in the discipline “Radio Communication 
Technologies” are presented in the paper. Project-based learning is a learning technique that is effective 
because it allows students to play an active role in their own learning process. By participating in a 
project-based learning model, students can construct their own knowledge and reflect on their learning 
projects, leading to increased motivation and efficiency. Active learning methods used in project-based 
learning help students to improve themselves, achieve a better understanding of the content and 
develop useful abilities like critical thinking and communication skills. 

A specific topic is considered in the project work. Students need to learn about LC oscillators and to 
design Colpitts oscillators with specific frequencies. After the research part, they need to calculate the 
values of the elements that are included in Colpitts oscillators and simulate their design in order to prove 
that they have calculated the correct values of the elements. In the end, they present a report, which is 
defended in front of the lecturer and the class. 

Question No Rather no Rather yes Yes I cannot decide 
Is the topic of the course project 
relevant 1 2 7 10 1 

The knowledge gained in the 
course during the semester 
supports the preparation of the 
course project 

1 1 8 11 0 

Did your interest in this discipline 
increase during your study 1 4 11 5 0 

I am more motivated to learn 
through project-based learning 2 1 10 6 2 

My confidence has increased that I 
will be able to cope in a real 
environment 

2 2 9 7 1 

 

38%

33%

14%

10%
5%

Did you have trouble that you cannot solve during 
solving and writing of the project

no rather no rather yes yes I cannot decide
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After the survey among the students, it was found that they have increased their interest during the 
semester in this discipline, prefer project-based training, and are more confident that they will cope in a 
real environment. 
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THE POLEMICAL DEBATE BETWEEN THE STEM APPROACH OR
PURE MATHEMATICS IN 7TH GRADE IN SPAIN
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Abstract

The new educational law and reforms in Spain state that in 7th grade students must learn by combined
fields, that is, grouping more than one subject together. The most common combination, given the
interdisciplinary character of mathematics, is combining mathematics with technology or biology.
Although learning through a combination of fields has proven to be an effective strategy in remedial
courses for 9th and 10th graders and also basic vocational training in Spain, many teachers do not think
this approach is suitable for ordinary 7th graders. In this work the opinions of 15 secondary mathematics
teachers regarding this issue are analysed. 7 individual semi-structured interviews and two discussion
groups with four teachers in each of them were carried out. The qualitative information obtained through
these methods was analysed by means of qualitative content analysis. Results suggest that
mathematics teachers are quite reluctant regarding the STEM approach for conventional 7th graders.
They state that their subject of expertise is Mathematics, not biology or technology. They point at the fact
that it is not a matter of difficulty regarding lack of knowledge in other subjects different of Mathematics,
but a matter of teaching strategies, deep learning and expertise in the field. Of those who had already
taught in the current 2020-2021 school year through this STEM approach, many of them highlighted the
fact that they did not feel comfortable with it. In this sense, almost all of them indicated that the STEM
approach was not appropriate and that it didn’t make sense regarding the high requirements of
specialization in mathematics they had been required professionally through the years. Moreover, they
highlighted the fact that it was not beneficial for students, as many of them thought that students’ lack of
key mathematics contents could go unnoticed in a determinant course as 7th grade if technology or
biology had to be considered when calculating the students’ average mark. The main conclusion is that
mathematics teachers do not consider the STEM approach as appropriate for ordinary 7th graders in
Spain and that the previous organization of the curriculum in which mathematics were not taught in
combination with other subjects was much more suitable.

Keywords: Mathematics, STEM, 7th grade, Spain.
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VISUALIZATION OF EDUCATIONAL DATA MINED FROM E-LEARNING 
PLATFORMS: A COMPARATIVE EVALUATION OF TOOLS 

Vissarion Siafis, Maria Rangoussi 
Department of Electrical and Electronics Eng., University of West Attica (GREECE) 

Abstract 
Research activity on the exploration, management and exploitation of data from large educational 
sources, such as the e-learning platform log files, has constantly been increasing during the last years, 
motivated by the need to extract meaningful knowledge from these data. The need for automated, fast 
and meaningful visualization of the data is today answered by a variety of tools that operate either 
internally (plug-ins or blocks) or externally to the e-learning platform. Comparative evaluation of 3 
popular data visualization tools, namely, Gephi, Weka and ProM, is presented in this paper. The 
comparison extends also to more ‘conventional’ tools used for visualization, such as the spreadsheets. 
Experimental evaluation is performed on real data from a graduate course offered in 2020, on the 
moodle e-learning platform, under a blended learning scenario. The comparison is based on a set of 
established criteria for visualization tools and across a set of educational tasks that are meaningful for 
a class instructor. The result is a ranking of the tools by their performance in these tasks and according 
to the set of criteria. A useful outcome is the need for combined use of more than one tool in order to 
capture a comprehensive view of the data and to reveal relations among variables. A recommendation 
system designed as a guide for the interested user (class instructor) for the selection of the appropriate 
tool(s) is outlined as future research. 

Keywords: e-learning platforms, moodle, educational data mining, visualization, visualization tools, 3D 
visualization, comparative evaluation, Gephi, WEKA, ProM, MS Excel.  

1 INTRODUCTION 
E-learning platforms automatically log detailed data on the interaction of learners with the platform and 
its contents; such educational data are source of valuable information that may be exploited to improve 
the educational process and its outcomes. Educational Data Mining research employs a variety of 
methods, techniques and tools to extract, to process and analyze these data and to produce results that 
will support end users such as students, teachers, researchers and administrators, [1], [2]. Efficient and 
meaningful visualization of the data analysis results is today recognized as an urgent need connected 
to the increasing data volumes and complexity, [3]. Various visualization tools have been developed 
either for off-line or on-line processing; they may be either embedded in the e-learning platform (internal) 
or loosely connected to it (external), [4].  

The present study is motivated by the observation that visualization of educational data mining results 
is of prime interest to teachers and class instructors who include e-learning platforms in their teaching 
scenarios – and yet, teachers and class instructors are rarely involved in the decisions regarding the 
choice of tools to be installed and employed or in the direct assessment and interpretation of the resulting 
plots and graphs. This contradiction is attributed (i) to the lack of a ‘guide’ for the teacher that would 
compare and classify available tools by educational functionalities rather than by technical features, and 
would thus aid the teacher to make a studied choice according to his/her specific needs, and (ii) to the 
technical aspects of the installation, parametrization and use of visualization tools that render them 
unattractive to educators seeking to get a quick, accurate overview of their class performance and 
behaviour. Relevant decisions and parametrization are therefore left to technical staff, e.g. to platform 
administrators, who are expected to deliver optimal system performance on the basis of qualitatively 
expressed teachers’ needs.  

The present study aims to address these issues through the comparative analysis of modern, popular 
data mining and visualization tools, such as Gephi, WEKA and ProM, as well as of conventional tools of 
the spreadsheet type (e.g., MS Excel), organized across functional education-related tasks rather than 
strictly technical features. This type of comparison constitutes the major contribution of our work, as it is 
not covered in existing relevant research. The set of tasks adopted comprises visualization of a single 
variable, joint 2-D visualization of two variables, joint 2-D visualization of more than two variables and 
3-D rotating visualization. The evaluation is based on usability of visual representations criteria and 
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interaction mechanism criteria. Moreover, comparison results are illustrated on real field data from a 
graduate course offered on the moodle platform in 2020, so that interested teachers may get a quick yet 
accurate idea on the relative merits of each tools. Results indicate the complementary character of the 
major existing tools – an outcome that recommends the combined use of more than one tool for optimal 
performance. Finally, the development of a Teacher Recommendation Tool for use by interested 
teachers who are not necessarily tech experts is outlined as future research. 

2 METHODOLOGY  

2.1 Research questions, method and tools 
The major research questions this work seeks to address are the following:  

1 Which external tools are suitable for use along with the moodle e-learning platform, for easy and 
meaningful visualization of the educational data extracted from this platform, either in post-
processing mode or in real-time mode?  

2 What are the relative merits, the strong and the weak points of each of these tools in relation to 
the educational data in specific?  

3 How the interested education practitioner could be guided to select the appropriate tool(s) given 
(a) his/her problem at hand and (b) his/her own level of tech-expertise and the time and effort 
he/she is willing to dedicate to this task?  

The experimental method is employed to this end. A representative set of tools is first selected according 
to certain criteria. The tools are then installed and applied on the data produced by a real class of 
students enrolled in a course offered on the moodle e-learning platform. Finally, the tools are 
comparatively evaluated as to their visualization capabilities on a set of education-related tasks, 
according to a set of criteria. 

The tools to be selected for comparative evaluation should meet certain criteria set empirically by the 
authors: they should be available free-of-charge, open-source, straightforward in installation and 
running, with a user-friendly, intuitive interface. In addition, they should have a community for support 
and problem solving, they should be well-established, i.e. present for at least 5 years already at the time 
of selection, and finally in the last 5 years they should be present in an adequate number of educational 
data mining and visualization publications with an on-line educational intervention part, so as to 
guarantee their acceptance by the research community. 

The tools selected according to the above criteria are (i) Gephi-Version 0.8.2 (https://gephi.org/), (ii) 
Weka-Version 3.8.4 (https://www.cs.waikato.ac.nz/ml/weka/index.html) and (iii) ProM-Version 6.7 
(https://research.tue.nl/en/publications/prom-6-the-process-mining-toolkit). 

These tools are used externally to the moodle platform, meaning that in order to employ them one has 
to extract the user interaction data logged in moodle and import it in the relevant tool, in one of the 
supported input file formats, e.g. CSV. For the purposes of this research, all 3 tools have been employed 
in off-line processing mode, although Weka also supports on-line (real-time) processing and 
visualization as well, for up to 3 variables, namely: 

a) Total number of unique users that have accessed a course resource in moodle, per resource,  
b) Total number of active students at a given time, and  
c) Total number of student interactions with the platform per hour for the 24 hours of a given day. 

As the source of real-field educational data for this experiment, the “E-Learning Systems and Distance 
Learning Technologies” course within the MSc program “Information and Communication Technologies 
for Education” has been used. The program is offered jointly by the Universities of Athens, Thessaly and 
West Attica, all in Greece, and has been running since 2005. The specific course on E-learning is offered 
in greek, as a blended asynchronous / in-class course. During the Spring 2019-20 semester, in 
particular, and due to the measures against the Covid-19 pandemic, in-class sessions have been held 
face-to-face in class during February and early March 2020, and on-line via synchronous 
teleconferencing thereafter and up to the end of the semester (June 2020). The course used the moodle 
server of the University of West Attica (http://ict.uniwa.gr/). The course is an elective; in Spring 2019-20, 
20 graduate students subscribed and 19 out of them successfully completed the module while 1 student 
dropped out.  

2876



 

 

The structure of the course includes an introductory session and 10 thematic units for study. Out of the 
10 units, the first 6 include an assignment, also carried out in moodle. Grades along with the instructor’s 
feedback to the students are communicated individually through the platform, as well.  

2.2 Evaluation criteria 
The definition of a meaningful, operational and succinct set of criteria for the evaluation of information 
visualization tools has long been sought by the relevant research communities (see, e.g., [4], [5], [6], 
among others). In this work we adopt the set of criteria defined in [5] because they are practical, user-
oriented and relevant to educational data visualization tasks. These are developed in  

• A set of 4 criteria to test usability of visual representations, namely, completeness, spatial 
organization, information coding and state transition, and  

• A set of 3 criteria to test interaction mechanisms, namely, orientation and help, navigation and 
querying, and data set reduction. 

Completeness is affected by the dimensionality and the complexity of the data to be visualized while 
spatial organization expresses how easy it is to spot and pick out a specific piece of information from 
within the total view. Information coding refers to the elements available for the differentiated 
visualization of different pieces of information as well as to the ability to hierarchically aggregate/de-
aggregate them if necessary, e.g. in a zoom-in/zoom-out movement of the user/viewer. State transition 
represents the time and effort necessary in order to update the visualization when new data becomes 
available (dynamic feature).  

In the 2nd set, orientation and help refers to allowing the use to undo/redo a taken action or control the 
level of detail in the representation, while navigation and querying covers the possibility and easiness of 
functions such as selecting a data element, changing the point of view, manipulating geometric 
representations of data, searching and querying for specific pieces of information, collapsing and 
expanding clustered/hidden data. Finally, data set reduction refers to the functions of filtering and 
pruning, to limit the visualization to a selected subset of the data either temporarily or permanently.  

3 RESULTS  

3.1 Gephi, Weka and ProM: a brief presentation  
The identification data of the three tools under comparison, Gephi, [7], Weka, [8] and ProM, [9], are 
summarized in Table 1, while key features are outlined in the following subsections. 

Table 1: Gephi, Weka and ProM: a comparison of their general features. 

Feature Gephi Weka ProM 
Developed by M. Bastian & team, 

 Université Techn. de 
Compiègne,  

France 

University of Waikato, 
 New Zealand 

Process Mining Group,  
Eindhoven Technical 

University,  
The Netherlands 

Circulated  2009 1997 2010 
Licensing GNU GNU GNU 
Latest edition 0.9.2 3.8 6.10 
Charge/License Free Free Free 
Target Academic & Business Academic & Business Academic & Business 
Programmed in Java Java Java 
Ease of use Relatively easy Easy Relatively demanding  
Community Yes Yes Yes 
Supported input 
file types 

GEXF, CSV, GraphML, Pajek 
Net, GDF, GML, Tulip TLP, 

Compr. ZIP 

ARFF, CCV, C4.5, BSI, 
Libsvm, XRFF, JDBC 

Databases 

XES, CSV, MXML, Petri 
Net models, BPMN 

diagrams 
Supported output 
file types  

PDF, SVG, PNG BMP, JPEG, PNG, EPS All major image file types, 
PDF  
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3.1.1 Gephi 
Gephi has been developed as a support tool for data analysts and scientists involved in Exploratory 
Data Analysis and more specifically in Visual Analytics. Gephi’s aim is to aid in the visualization, 
investigation and understanding of graphs and networks of all types. It can be used as a complementary 
tool in the statistical analysis of data and in the development of interactive, dynamic visualizations to 
support the extraction of conclusions. Visualization functionalities supported by Gephi include, [7], [10]:  

• User interaction with the visualization through direct handling and dynamic filtering of the graph 
attributes,  

• Real-time visualization for networks with as many as 100,000 nodes and 1,000,000 edges,  
• Support tools for ranking and partitioning of the data, and a customization toolbox (color, size, 

labels, etc.) for optimal representation,  

• A statistics and metrics framework with the most common metrics for social network analysis 
(SNA) and scale-free networks, 

• Real-time visualization updates through an embedded timeline, 

• Data laboratory with a spreadsheet-like interface to manipulate, search and transform data,  

• Support of data import from the most popular formats, including CSV and RDBMS formats,  
• Fully extensible, thanks to dozens of community-built plugins that extend Gephi's functionalities, 

• Support of PDF, SVG και PNG output file formats, among others – with a preview option.  

Dynamic visualization is Gephi’s key feature: the user can interact with the representation in real time 
and can manipulate the structures, shapes and colors to reveal hidden patterns, make hypothesis, 
intuitively discover patterns, isolate structure singularities or faults during data sourcing and thus be 
supported in reasoning through ‘thinking with interactive interfaces’.  

3.1.2 Weka  
Weka is a multi-faceted data mining environment that offers a set of tools for data analysis, predictive 
modeling and visualization, complete with a friendly graphic user interface, [11]. As to the Weka’s 
visualization functionalities, these include: 

• 1-D, 2-D, 3-D and rotation 3-D representations, for increasing numbers of attributes, 

• ROC curves to represent the efficiency of a binary classifier,  
• Hierarchical (tree-type) visualization,  

• Bayesian network graph visualization, 
• Visualization of the decision area boundaries of a 2-D (2 attributes) classifier,  

• Support for multiple data formats such as XML, DOT and BIF, 
• Multi-diagram visualization with customization capabilities for attributes and for their 

representation features,  

• Support for text data and for statistical analysis of the data,  
• Extensibility thanks to a number of plugins made available by the Weka community,  

• A rich set of algorithms for data classification, clustering and dynamic filtering, 
• Support for BMP, JPEG, PNG και EPS (Encapsulated Postscript) output file formats, among 

others.  

Association Rule mining is a major strength of Weka. The 2-D representation of any two attributes as 
points on the x-y plane is especially helpful for a first, quick grasp of their interrelation. 3-D visualization 
has not been fully operational up to now, however; moreover, interoperability with other software 
packages has been limited up to now, [12]. 

3.1.3 ProM  
ProM’s aim is to automatically discover knowledge from log files of events in a user-computer interaction 
system. Such knowledge may be used either in the development of new systems or as feedback for the 
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monitoring, analysis and improvement of already deployed processes. Visualization of the events 
registered in a log file can prove extremely useful in that aspect. As to its visualization capabilities, ProM 
includes [9], [13], [14]:  

• Add-ins for the development of process flow diagrams for data correlation,  

• Algorithms for classification, clustering and dynamic filtering of the data,  
• Process mining, analysis and visualization support for social network analysis,  
• Representation of the sequence and inter-relation of tasks registered in a log file, in the form of 

process flow diagrams with timeline,  

• Multi-diagram visualization with customization capabilities for attributes and for their 
representation features (color, size, labels, etc.), 

• Statistics and metrics for data flow evolution thanks to the timeline available,  
• Support for hierarchical (tree-type) graphing for detection of anomalous points and/or 

disconnected nodes in the data,  

• Support for several output file formats. 

ProM’s strength lies in its openness and flexibility: it is essentially a basis upon which a wide variety of 
plugins can be installed to realize a multitude of functionalities targeted to specific groups such as 
companies, institutions, enterprises, etc. 

3.2 Comparison across educational function tasks 

3.2.1 Results on the set of tasks 
A set of 4 educational function tasks is put together and used as a test-bed for the comparative 
evaluation of the visualization efficiency of the three tools. The specific visualization tasks are selected 
because they are judged to be of immediate interest to all class instructors who utilize e-learning 
platforms in their daily practice. In such settings, instructors are chiefly interested in (i) the time their 
students spent in the platform, (ii) the intensity of their interaction with the course material as a whole 
and with specific sections or activities within it, and (iii) the monitoring and evaluation of the progress 
made by their students. Prediction of the students’ performance (pass or fail the course, grades 
obtained, etc.) as early as possible within the teaching term is also valued by many instructors willing to 
take measures that will prevent student low performance, failure or attrition. The set of tasks is the 
following:  

1 2-D visualization of a single variable, e.g. (a) time students spend in the platform and the course 
material, or (b) students’ performance as conveyed by the final grades obtained in this course. 

2 2-D joint visualization of multiple variables, e.g. students’ interaction with each of the course 
learning resources – 16 variables in total. 

3 2-D cross-visualization of 2 variables along the x-y axes, e.g. (a) final grade (y axis) as to the time 
spent in the platform (x axis), (b) grade in a single activity (y axis) as to the number of accesses 
to the relevant activity (x axis), or (c) grade in a single activity (y axis) as to the number of accesses 
to the relevant study material (x axis). 

4 3-D visualization of 3 variables along the x-y-z axes, e.g. time spent in the platform (x axis) as to 
the {final grade (z axis), number of accesses to the resources of a specific activity (y axis)}.  

Results on these tasks are juxtaposed in the following Figures 3.1 to 3.5. In each figure, except for the 
3 tools under investigation, an extra plot is added which shows the same task, yet performed via a more 
‘conventional’ tool, such as the MS Excel. MS Excel is taken here as the representative of the class of 
spreadsheets. Although visualization is not the primary functionality of spreadsheets, they nevertheless 
remain a fairly popular tool to import and visualize data of various types, educational (e-learning or other) 
data being no exception, [15]. Moreover, macro-commands and pivot tables available in spreadsheets 
may be exploited to automate the process up to a certain degree (see, e.g., [16], [17]).  

Both Figures 3.1 and 3.2 illustrate Task 1, they differ only as to the specific variable in the vertical (y) 
axis. As it can be seen in these figures, all tools adequately visualize the data, in fully comparable quality 
and readability. It is interesting to note the polar or ‘star’ style of Gephi, where values of the variable 
correspond to radii or distances from the central point, as opposed to the Cartesian style of all the other 
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tools. A minor observation has to do with the peculiarity of ProM that ranks values along the vertical (y) 
axis in ascending rather than descending order. As a result, a ProM plot (e.g., Figure 3.2.c) should be 
mirrored over the horizontal axis to become immediately comparable to the other 3 relevant plots (e.g., 
Figure 3.2.b and Figure 3.2.d).  

  
Figure 3.1.a Gephi Figure 3.1.b: WEKA. 

  
Figure 3.1.c: ProM. Figure 3.1.d: MS Excel. 

Figure 3.1 Visualization Task 1 (single variable): time spent in the platform, across student ID.  

  
Figure 3.2.a: Gephi. Figure 3.2.b: WEKA. 

  
Figure 3.2.c: ProM. Figure 3.2.d: MS Excel. 

Figure 3.2 Visualization Task 1 (single variable): final grade obtained in the course, across student ID.  
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Figure 3.3.a: Gephi. Figure 3.3.b: WEKA. 

  
Figure 3.3.c: ProM. Figure 3.3.d: MS Excel. 

Figure 3.3 Visualization Task 2: Joint representation of multiple (16) variables (numbers of accesses of 
each student to each one of the 16 course resources), across student ID.  

As it can be seen in Figure 3.3, Task 2 exposes a major difference among the tools: only Gephi is capable 
of a joint representation of multiple variable in the same plot, and it does so in a mesh type of representation 
(Figure 3.3.a), yet, of reduced readability. MS Excel exposes the same information in a more easily 
readable form, thanks to its Cartesian style. On the other hand it is interesting to note that Weka and ProM 
cannot accomplish this task; rather, they sum the values of all 16 variables and create a single new variable 
that is then shown along the vertical (y) axis. In this case, summation is made possible thanks to the 
arithmetic nature of all 16 variables. In case of non-arithmetic variables or in mixed cases, both tools create 
a new set variable by concatenating all 16 values or texts, to be shown along the y axis. This is certainly 
a disadvantage of Weka and ProM when applied to educational data, given the fact that more often than 
not instructors are interested in joint multi-variable visualizations (e.g., of student grades across different 
activities or assignments over the duration of a teaching/ academic term). 

  

Figure 3.4.a: WEKA. 
Figure 3.4.b: WEKA – detailed data per 

student. 
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Figure 3.4.c: ProM. Figure 3.4.d: MS Excel. 

Figure 3.4 Visualization Task 3: Cross-representation of two variables along the x-y axes (final grade 
obtained in course as to the time spent in platform). 

Task 3 refers to the cross-visualization of two variables. As it can be seen in Figure 3.4, Gephi cannot 
accomplish this task, so Figure 3.4.a does not refer to Gephi but to Weka. The same view of Weka, 
complete with a window showing the individual detailed data of a specific student, is shown in Figure 
3.4.b. This is clearly an advantage of Weka that comes very handy when the instructor needs to focus 
on a specific student on the x-y plot: he/she can have all the data of this student without having to leave 
the plot. Weka, ProM and MS Excel all perform this task with comparable form and readability. It should 
be noted, however, that Weka is especially efficient in that aspect, as it is the only one among them that 
can automatically produce such x-y plots for a given set of variables and between all possible pairs of 
them (not shown here for lack of space). This is an extremely useful feature when it comes to a first, 
rough check on the type of relation between any two of a set of variables of interest (linear, non-linear, 
random, etc.) Such a view may guide further, more detailed and careful investigation of the relation.  

  
Figure 3.5.a Weka. Figure 3.5.b MS Excel. 

Figure 3.5 Visualization Task 4: 3-D rotating plot {x: time spent in the platform, y: number of accesses to a 
specific resource (assignment #2); z: final grade obtained}.  

Weka and MS Excel are the only tools that can perform 3-D (rotating) visualization to show 3 variables 
along the 3 cartesian axes x, y, z. Weka uses point plots while MS Excel uses surface plots or ‘wire’ 
(transparent surface) plots – it may also use point (‘scatter’) plots with some extra effort. Figure 3.5 
shows the results from Weka and MS Excel for a sample choice of 3 variables, namely, {x: time spent 
in the platform, y: number of accesses to a specific course resource, z: final grade obtained}. These 
variables may be thought of as z = f(x, y), i.e., z (vertical axis) is dependent on the pair of (x, y) (2-D 
plane), them being considered as independent of each other; such interpretation is not necessary, 
however. Weka’s 3-D functionality is yet to be improved; even as it stands, though, it constitutes a clear 
advantage over Gephi and ProM.  

In an attempt to collectively compare the set of 3 tools to the more ‘conventional’ solution of 
spreadsheets, as represented by MS Excel here, it may be argued that MS Excel performs equally well 
or better across all tasks considered in this experiment, yet at the cost of lower ease of use for the non-
expert user. The other 3 tools are much more attractive, not thanks to their superior functionalities but 
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thanks to their ease of use, ease of navigation within the tool per se, flexibility and dynamic nature that 
allows for the automatic update of the visualization as more data becomes available. This is clearly a 
desirable and welcome feature as far as educational data is our concern, given the online, continuously 
operating nature of e-learning platforms where educational data stems from. The relative advantages of 
the spreadsheet solution may be summarized as (i) increased interactivity, (ii) seamless switching 
among different visualization types just by dragging the mouse device, (iii) easy visualization of 
interesting values, trends, extremal points (observations or cases) or clusters and correlations at no 
programming cost. 

A final comment is that MS Excel and Weka are not just visualization tools. Their real strength lies in 
data processing and statistical analysis functionalities. Only their visualization aspects are investigated 
and compared here, however, because a full comparison would lie out of the scope of this work.  

3.3 Comparison across the set of 7 criteria 
The 3 tools are also evaluated across the set of 7 criteria defined in the beginning of this work, using a 
3-level Likert-type scale of {Low, Average, High}. This relatively low granularity has been deemed 
adequate for the task at hand, given that (i) a certain degree of subjectivity in inevitable in any such 
qualitative evaluation, while (ii) a finer-grain evaluation would not be of practical use to the interested 
class instructor. The two authors have performed the evaluation independently of each other and 
compared results. Results are given in Table 2. Different marks were originally given to 5 out of the 3x7 
= 21 cases, thus producing a correlation coefficient of 71.9% between the two raters. 

Table 2: Gephi, Weka and ProM evaluation across the set of 7 criteria, on a 3-level Likert-type scale. 

 Gephi Weka ProM 
Completeness High Average Average 
Spatial Organization Average Average High 
Information Coding Low High High 
State Transition Average High High 
Help and Orientation  High Average High 
Navigation and Querying High Average Average 
Data Set Reduction Average High High 

As it can be observed in Table 2, all 3 tools meet the 7 evaluation criteria with an Average or High score, 
with a single exception (Information Coding for Gephi). If we attempt to rank the 3 tools according to 
their scores, ProM heads the list (5 ‘High’, 2 ‘Average’) followed by Weka (3 ‘High’, 4 ‘Average’) and 
Gephi (3 ‘High’, 3 ‘Average’, 1 ‘Low’). 

4 CONCLUSIONS – FURTHER RESEARCH 
As the visualization needs of (Educational) Data Mining gradually move from Information VisuaIization 
towards Visual Analytics, the later being conceived as analytical reasoning based on interactive visual 
interfaces, [18], certain functionalities of available visualization tools such as interactivity and on-line, 
real-time operation, become essential or even critical. On the other hand, regarding the choice of the 
most suitable tool by a certain user that faces a specific problem, one should consider practical aspects 
such as easiness of use, user-friendly interfaces, the usability of the software tool in general, the user’s 
level of technological literacy and the time and effort the user is willing to dedicate to this task. While the 
former observation points towards technologically advanced solutions, the later emphasizes usability 
aspects that might lead developers towards more simple and basic solutions. The big variety of available 
tools verifies that tool designers and developers do face such a dilemma and resort to different trade-
offs. Accordingly, a conclusion of the present work is exactly that no tool covers all user needs; the 
combined use of more than one tool emerges as the optimal solution. This result stresses the importance 
of an educated choice from the part of the user. An aid in the form of a recommendation system that 
would guide the interested class instructor in the selection of the most suitable tool for the problem at 
hand would certainly be welcome. Such a recommendation system is planned as the next step of this 
work: it is designed for the class instructor and it takes into account (i) the user’s needs, (ii) the user’s 
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skills, (iii) the dimensionality and complexity of the problem and (iv) the resources available or allocated 
to the task.  
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WHAT’S WRONG WITH MATHEMATICS TEACHERS’ PUBLIC ACCESS
EXAMINATION SYSTEM IN SPAIN? EXAMINEES, EXAMINERS AND

EXAMINATION TRAINERS’ OPINIONS

L. Moliner, G. Lorenzo-Valentin, F. Alegre

Universitat Jaume I (SPAIN)

Abstract

During the last three years the offers of full-time jobs for life as mathematics secondary teachers in
Spain has been extraordinary. Thousands and thousands of jobs were offered for the different regions
across the country through the public access examination system. Nevertheless, a big percentage of
jobs have gone uncovered. The examinees have not been able to pass the exam and the low success
rate is concerning. In the regions of Valencian Community, Catalonia, Madrid and Castile-La Mancha
between 30% and 50% of the posts offered went uncovered during the year 2021. Before 2010, the
majority of mathematicians that came out of college saw secondary education teaching as one of the
best work options. Ten years later, the increasing demand of many companies for mathematicians in
Spain and their improved working conditions has affected significantly this situation. Most of the
mathematicians don’t see teaching mathematics in high-school as a great job and prefer to seek other
options in the private industrial or commercial sector. Hence, many examinees that take the exam do not
have solid theoretical and practical basis in mathematics as they are engineers from different fields,
architects or similar. Although many teachers take the exam, just a small percentage of them pass it.
Moreover, the majority of the teachers have worked full-time in secondary education during the last
years or recently. Hence, an analysis of this situation is necessary. In this research, the opinions of
examinees, examiners and examination trainers were examined. To this purpose, the opinions of 10
teachers who took the public examination, 5 teachers who served as examiners and two teachers who
trained and prepared the examinees were examined through qualitative content analysis techniques.
Individual semi-structured interviews of approximately 5 minutes were conducted with each of the 17
teachers that participated in the study. Results suggest that examinees do not embrace the public
access examination system as a fair process in which the best teachers are selected. The practical part
of the exam (solving advanced mathematics problems) is regarded by the examinees as the major
obstacle as only a very small number of examinees can pass that subpart of the exam. On the other
hand, the examiners indicate that, from their point of view, there is an important lack of intensive study
by the examinees. They state this because the theoretical subpart of the exams which examinees have
plenty of time to prepare are many times far from being good or excellent. Finally, examination trainers
state that maybe the examination system is not the most appropriate to select the best mathematics
teachers, but it is very difficult to define an alternative system and that the current one is quite reliable in
ensuring the proficiency of the majority of selected teachers through the process.

Keywords: Mathematics teachers, public examination, secondary education.
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COMPETENCES OF UNIVERSITY STUDENTS IN THE FIELD OF 
“INFECTION PREVENTION AND CONTROL FOR COVID-19 VIRUS”: 
ARE OUR STUDENTS ABLE TO USE EFFICIENTLY THE PERSONAL 

PROTECTIVE EQUIPMENT? 

I. Koleva1, R. Yoshinov2, B. Yoshinov3 
1Medical University of Sofia, Faculty of Public Health (BULGARIA) 

2University of Telecommunications (BULGARIA) 
3Sofia University (BULGARIA) 

Abstract 
During the first period of the COVID-19 pandemic, we detected insufficient knowledge of our students 
and trainees, concerning the infection prevention and control for COVID-19 virus. Therefore, we decided 
to include some information in the field during our lectures, predestined to medical doctors – residents 
in Physical and rehabilitation medicine (PRM) and to students in the field of rehabilitation – in Bachelor’s 
degree (specialties “Physiotherapy”, “Medical rehabilitation and ergotherapy”) and in Master’s degree 
(specialties “Physiotherapy”, “Medical cosmetics”, “Medical rehabilitation and balneotherapy”). 

We based our materials on the recommendations and the regulations of the World Health Organization 
(WHO) in this thematic field: “Infection prevention and control during health care, when COVID-19 is 
suspected” (March 2020), “Rational use of personal protective equipment for corona-virus disease” 
(April 2020) and “Advice on the use of masks in the context of COVID-19” (June 2020). 

We incorporated in our presentations some actual themes: Infection prevention and control during 
rehabilitation of patients with suspected and confirmed COVID-19; Reduction of risks of infection with 
SARS-CoV-2 for health workers and surveillance for symptoms of COVID-19; Personal protective 
equipment (PPE) for corona-virus disease; Safety measures for health workers - especially in long-term 
care settings (rehabilitation of in-patients and out-patients). We realized some lectures and seminars on 
these topics, emphasizing on the hand hygiene; algorithms for the use of masks, gloves and eye 
protection; putting on and taking off the PPEs for contact and droplet precautions; types of PPEs in our 
country: different types of face masks and respirators, face shields and goggles, gloves, gowns, etc. 
During the online education, we accentuated on the impact of some physical modalities in this 
prevention: ultraviolet light, regular physical activity and relaxing activities at home, in the mountain and 
at the seaside (including SPA procedures with mineral waters, seawater and peloids: underwater 
massage, swimming, underwater exercises; mud applications, sea lye compresses). 

We observe an important interest of our students and residents. After the lectures, presentations and 
seminars, we sent our educational materials and questionnaires to the students and trainees. We tested 
their level of competence in the field – before and after the educational course. We perceived that before 
the educational module, many students and trainees consider that they are prepared to control the 
infection, but some of them applied PPEs inappropriately. We observed significant amelioration in the 
level of competences of our trainees and students after the end of the educational module. Finally, we 
prepared an anonymous questionnaire for evaluation of students’ satisfaction of the acquired theoretical 
knowledge and practical skills. Our results were encouraging. Students and trainees consider useful the 
educational materials and presentations. 
Keywords: education, infection prevention, COVID-19, personal protective equipment. 

1 INTRODUCTION 
In late December 2019, a novel coronavirus emerged from Wuhan, Hubei Province of China [1]. This 
coronavirus 2019-nCoV caused several clinical cases of “Severe acute respiratory syndrome (SARS-
CoV-2)” and in January 2020 the World Health Organization declared epidemic problems in the domain 
of public health. In March 2020, the virus distribution was characterized as pandemic situation. 
Nowadays (19 Sept 2021), according data of worldometers.info [2], the detected coronavirus cases are 
about 229 million, with more then 4,7 million deaths. For our country (Bulgaria), the cases are more than 
481 thousand and we have about 20 thousand deaths [3].  
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The 2019-nCoV pandemic in the world imposed to medical and paramedical staff the obligation to treat 
and rehabilitate patients with potential or identified risk of contamination with COVID-19 and 
development of severe acute respiratory syndrome [4,5]. The risk is higher in people with disability.  

The COVID-19 is a novel virus so the majority of the population (including health workers) does not have 
prior immunity to it. Actually, we have vaccine, but not definitive treatment. Therefore, our arsenal 
against it includes principally social distancing and infection control procedures.  

Preventing SARS-CoV-2 infections in health workers requires a multi-pronged, integrated approach of 
infection prevention and control (IPC) and occupational health and safety (OHS) measures [6]. 

During the first period of the COVID-19 pandemic, we detected insufficient knowledge of our students 
and trainees, concerning the infection prevention and control for COVID-19 virus. We decided to prepare 
and present the basic necessary measures and personal protective equipment for the staff of a hospital 
for long-term care and rehabilitation, according the requirements and the recommendations of the World 
Health Organization [8]. Therefore, we included the basic information in the field during our lectures, 
predestined to medical doctors – residents in Physical and rehabilitation medicine (PRM) and to our 
students – future health workers in rehabilitation wards.  

2 METHODOLOGY 

2.1 Goal of the study  
Our goal was to prepare an educational module on PPEs for prevention of COVID-19 and to evaluate 
the effectiveness of this introduction in the clinical rehabilitation, respectively its impact on practical skills 
of our students and trainees.  

2.2 Design of the study  
We included some information in the field of prevention of SARS-CoV-2 infection during our lectures, 
predestined to medical doctors – residents in Physical and rehabilitation medicine (PRM) and to students 
in the field of rehabilitation – in Bachelor’s degree (specialties “Physiotherapy”, “Medical rehabilitation 
and ergotherapy”) and in Master’s degree (specialties “Physiotherapy”, “Medical cosmetics”, “Medical 
rehabilitation and balneotherapy”). 

We based our materials on the recommendations and the regulations of the World Health Organization 
(WHO) in this thematic field [7,8,9,10]: “Infection prevention and control during health care, when 
COVID-19 is suspected” (March 2020), “Rational use of personal protective equipment for corona-virus 
disease” (April 2020) and “Advice on the use of masks in the context of COVID-19” (June 2020). 

We incorporated in our presentations some actual themes: Infection prevention and control during 
rehabilitation of patients with suspected and confirmed COVID-19; Reduction of risks of infection with 
SARS-CoV-2 for health workers and surveillance for symptoms of COVID-19; Personal protective 
equipment (PPE) for corona-virus disease; Safety measures for health workers - especially in long-term 
care settings (rehabilitation of in-patients and out-patients). We realized some lectures and seminars on 
these topics, emphasizing on the hand hygiene; algorithms for the use of masks, gloves and eye 
protection; putting on and taking off the PPEs for contact and droplet precautions; types of PPEs in our 
country: different types of face masks and respirators, face shields and goggles, gloves, gowns, etc [7, 
9, 10, 11,12]. We demonstrated some PPEs, produced and used in our country [13], presented in figures 
1 to 5.  
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Figure 1. Protective masks  

 
Figure 2. Face shields and googles  

 
Figure 3. Hand protection - gloves  
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Figure 4. Gowns and protective suites  

 
Figure 5. Overshoes and protective caps  

During the online education, we accentuated on the rules of use of PPEs, rules for hand hygiene; 
algorithms for putting on PPE and taking off PPE (figure 6).  

 
Figure 6. Algorithms - Putting on PPE and Taking off PPE  
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We included too some basic knowledge on the impact of some physical modalities in this prevention: 
ultraviolet light, regular physical activity and relaxing activities at home, in the mountain and at the 
seaside (including SPA procedures with mineral waters, seawater and peloids: underwater massage, 
swimming, underwater exercises; mud applications, sea lye compresses). We observe an important 
interest of our students and residents. 

After the lectures, presentations and seminars, we sent our educational materials and questionnaires to 
the students and trainees.  

We tested their level of competence in the field – before and after the educational course. We perceived 
that before the educational module, many students and trainees consider that they are prepared to 
control the infection, but some of them applied PPEs inappropriately. 

2.3 Material of the study  
Our responders were medical doctors – residents in Physical and Rehabilitation Medicine (PRM) and 
students in the field of rehabilitation - in Bachelor's degree (specialties “Physiotherapy” /in our country 
“Kinesitherapy”/ and “Medical Rehabilitation and Ergotherapy”) and in Master's degree (specialties 
specialties “Physiotherapy”, “Medical cosmetics”, “Medical rehabilitation and balneotherapy”). The 
distribution of all responders (total 111) is presented in table 1, as follows:  

• 62 students in Bachelor’s degree (46 in “Kinesitherapy” – Physiotherapy, 16 in “Medical 
Rehabilitation and Ergotherapy“);  

• 43 students in Master’s degree (17 in “Medical Rehabilitation and Balneology“, 20 in “Medical 
Cosmetics” and 6 in “Physiotherapy”); and  

• 6 medical doctors (MD) – residents during the specialization in “Physical and Rehabilitation 
Medicine“).  

Table 1. Distribution of responders – students and trainees. 

 Physio / Kinesi-
therapy  

Med Rehab & 
ET 

Med Rehab & 
Balneology 

Physio-
therapy 

Med 
Cosm 

MD 
PRM 

trainees 
Total  

Bachelors 46 16 -   - 62 

Masters -  17 6 20 - 43 

MD-residents - - -   6 6 

Total        111 

Next figure 7 presents the distribution of different types of responders – health professionals (bachelors 
and masters) and medical doctors (PRM trainees) (fig.7).  

 
Figure 7. Distribution of responders (Bachelors, Masters, Medical doctors).  

2.4 Methods of the study 
We prepared PC-based tests for assessment of theoretical knowledge and practical skills for the use of 
PPE for COVID-19. All participants realized the tests before and after the educational course, (our 
students responded during the semester – before and after the end of the educational module).  
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After the PC-based evaluation of the knowledge, we tested anonymously the level of satisfaction of 
students and trainees.  

Statistical evaluation was done using SPSS computer package - - t-test analysis of variances (ANOVA).  

3 RESULTS 
We observed significant amelioration in the level of competences of our trainees and students after the 
end of the educational module concerning PPE for COVID-19 prevention. The evaluation notes were 
classed between 2 (insufficient, non-satisfactory) and 6 (Excellent). For us as educators the level of 
acquirement of theoretical facts and practical skills on this topic is very important.  

Finally, we prepared an anonymous questionnaire for evaluation of students’ satisfaction of the acquired 
theoretical knowledge and practical skills. Our results were encouraging. Students and trainees consider 
useful the educational materials and presentations. 

3.1 Level of knowledge of types of PPEs for COVID-19 infection control  
Next figure 8 presents the results of evaluation of theoretical knowledge in applied PPEs for COVID-19 
prevention: masks, respirators, face shields & goggles, gloves, overshoes and caps, gowns and suites, etc. 

 
Figure 8. Level of knowledge in PPEs for COVID-19 prevention (evaluation notes 2-6).  

3.2 Level of competence - practical skills for the use of PPEs  
Next figure 9 presents the results of evaluation of practical skills in different techniques: mask fitting and use 
of masks; algorithm for hand hygiene, contact and droplet precaution, putting on PPE and taking off PPE.  

 
Figure 9. Assessment of practical skills – Putting on PPE & Taking off PPE (evaluation notes 2-6).  
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3.3 Assessment of the level of satisfaction of the educational module “COVID-
19 infection control” 

The anonymous investigation of the level of satisfaction of all students and trainees demonstrated 
affirmative opinion of responders. 

The students’ opinion concerning the introduction of the educational module “COVID-19 infection 
control” is presented on the table 2 and figure 10.  

Table 2. Answers of the total of 111 responders about the necessity of the educational module 

Anonymous opinion Number of responders Percent 

Positive 105 94.6 % 

Maybe Yes 4 3,60 % 

Indifferent  1 0,90 % 

Maybe No 1 0,90 % 

Negative  0 0 % 

Total  111 100% 

The distribution of results of the students’ opinion about the necessity of introduction of this educational 
module is presented in the figure 10.  

 
Figure 10. Students’ opinion about the necessity of the educational module.  

Practically 109 of 111 responders (about 98,198 % of responders) accepted the course with a positive 
opinion (positive, maybe yes). One was indifferent (0,9 %). One of participants answered “Maybe no” 
(0.9%). No negative answers.  

4 CONCLUSIONS 
The results of this qualitative and quantitative evaluation demonstrate a statistically significant 
improvement in the level of professional competences of all members of the multi-disciplinary multi-
professional rehabilitation team in the topic application of PPE for prevention of the distribution of 
COVID-19. In the future, maybe we must develop and introduce this educational module in other groups 
of students.  
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ABBREVIATIONS  

List of Abbreviations and Acronyms 

2019-nCoV  Novel corona virus of 2019 
COVID-19  Corona virus disease 

IPC  Infection prevention and control 
OHS  Occupational health and sefety 
PPE  Personal protective equipment 
PRM  Physical & Rehabilitation medicine 

SARS-CoV-2  Severe acute respiratory syndrome 
WHO  World Health Organization 
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THE IMPACT OF DIGITAL TECHNOLOGIES AND ONLINE LEARNING 
ON CONFLICT SITUATIONS IN FAMILY 

G. Atanasova, B. Ilieva 
University of Ruse (BULGARIA) 

Abstract 
The unusual situation related to the pandemic of COVID-19 forced the introduction of distance learning 
in Bulgarian schools. The education system was not ready for this challenge. Despite the crisis, it proved 
to be flexible and adaptable. The consequences of the change in the way of learning reflect the 
psychological and emotional state of the children from one hand and the other in the quality of the 
education they will receive. On the one point of view, the lack of personal contact with the teachers 
creates obstacles for the effective absorption of the taught material and appropriate explanation of any 
ambiguities. Many teachers share the concern that online lessons are not working effectively enough 
and that the learning process is slowing down and becoming more complicated. On the other point of 
view, lack of contact with peers and low physical activity could have an extremely negative impact on 
the psychological disposition of children. Lifestyle changes in adolescent families can lead to more family 
conflicts, feelings of stress, and anxiety. 

Parents and children need to adjust to spending much more time together in the current pandemic. 
Stress levels in the family are higher than ever. The usage of digital technologies can help parents and 
children cope with the tensions in the current situation. The education community can play a significant 
role in this regard. 

The article presents a survey among students from different schools in Bulgaria on the challenges of 
distance learning furthermore conflicts in the family environment. The issues discussed are the 
difficulties encountered in learning the material, retention of attention during classes, motivation to learn, 
and their relationship to family conflicts. The study aims to provide an overview of the family conflicts in 
the COVID situation from the students' point of view. In addition, there are recommendations for 
improving the quality of distance learning in school education, seeking a balance to ensure a conflict-
free and peaceful family environment. 

Keywords: digital technologies, education, COVID-19, conflict situations. 

1 INTRODUCTION  
The COVID-19 pandemic has a huge impact on almost every area of life. Undoubtedly, one of the most 
affected is education. If sectors such as tourism and aviation are in a temporary crisis and more or less 
are expected to return to normal after the end of the pandemic, then this is not the case with education. 

The global pandemic hit the world, affecting Europe the most. Gradually, one by one, all European 
countries fell into a complete blockade, and schools were among the first to close. That also happened 
in most other countries outside the continent. Thus, for the first time in history, the school year ended 
remotely. 

Due to the slow processes of digitalization in several areas, all this happened with a great deal of chaos 
and even more problems. Even technology leaders such as the United States experienced severe 
difficulties, and in many other countries, it had an immense impact on the quality of learning.  And if the 
hope was that everything would be temporary - for a few weeks or months – today, it seems that distance 
education will continue for a long time. Moreover, it can become the new normal. 

2 METHODOLOGY 

2.1 Preliminary preparation for distance learning in an electronic environment 
With the beginning of the COVID-19 pandemic, it was necessary to interrupt the educational process in 
schools. As a result, teachers, students, and parents were settled in an unfamiliar, unconventional, and 
challenging environment. The aim is to compensate for the lack of a present educational process 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
2894



 

 

through the implementation of distance e-learning in the shortest time. The transition to distance learning 
has tested the ability of school leaders, teachers, and students to adapt flexibly to a learning situation in 
which participants are spatially separated, and the interaction between them is mediated. Their skills for 
working with electronic devices, electronic platforms, and educational resources were also tested. The 
students had to show developed skills for independent learning, which are of key importance in the 
conditions of distance learning. Without details, it is enough to point out that communication through 
digital technologies significantly changes how a person feels, sees, perceives, and participates in the 
world around him. Without any doubt, society had no choice but to take a huge leap towards adapting 
to a fully online learning process. 

2.2 New way of learning 
Undoubtedly, distance learning differs from traditional face-to-face education, and this difference 
necessitates change. This change affects both teachers and students and their families. The new 
learning process organization comes with the following changes: in the learning environment, the 
difference in access to the environment and dependence on technical means, changes in the 
organization of the teaching and learning process, change in the way of testing knowledge, change in 
feedback and the ability to cooperate and work together, the need for more self-control and strong 
motivation. 

The main prerequisite for distance learning in an electronic environment is the appropriate electronic 
devices and electronic educational resources availability. It is essential for the effectiveness of distance 
learning, as it provides an opportunity for active interaction between teacher and students and between 
students themselves [1]. 

Families are severely affected by the enumerated innovations in education imposed by the COVID 
pandemic. Often the problem for families is the provision and financial provision for appropriate 
electronic devices and thus the possibility for effective participation in distance learning in an electronic 
environment. Furthermore, some students have difficulties in working with technology, which further 
complicates the learning process. 

2.3 Family lifestyle change. Conflict situations. 
The physical isolation imposed by the COVID-19 pandemic affects both the work process of adults and 
the educational process of children. Psychologists have long known that the prolonged restraint of a 
small group of people causes stress and provokes scandals. The COVID-19 pandemic has a very 
negative effect on the mental state of both parents and children. And if isolation lasts too long, the world 
is threatened by an epidemic of domestic violence [7], [8]. 

Most parents at the beginning of isolation feel more emotional closeness to their heirs. Subsequently, 
tensions began to rise penalties increased. Some parents worry about their finances and that their 
savings will soon run out. That is the main reason for severe stress in adults. Most of them admitted that 
their financial problems harmed their relationships with children. 

According to experts, the home is not a safe place for many people. The stress associated with social 
exclusion and the uncertain financial future has led to the escalation of family scandals. Women and 
children became the most frequent victims of violence. 

Psychologists sign that many parents have broken down into difficult situations. So the relations in their 
families have become extremely tense. In addition to this come the peculiarities of childhood, 
accompanied by the full range of emotions from distance learning. 

Despite the role of parents in providing means and support for their child's learning during distance 
learning, many parents have to do something significantly different from what they generally do in a 
school-based learning process. Many of them take a more active role in the education of their children, 
which includes: assisting the child in teaching or explaining the learning material; supporting the work 
with platforms and electronic devices; exercising control over homework writing and class attendance; 
search for additional information; providing assistance in the preparation of projects and presentations, 
etc. Parents whose children participated in distance learning, mostly asynchronously, report a much 
more active role. 

Some parents point the electronic device purchasing as something new that they had to do in connection 
with distance learning in an electronic environment. 
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2.4 Digital technologies - a means to reduce conflict situations in the family. 
Rights of the child 

Digital technologies allow many people to work and study remotely, stay informed and keep in touch 
with the outside world in times of emergency, such as the spread of the COVID-19 pandemic. Digital 
technologies are a catalyst for innovative, inclusive, and sustainable growth. Innovation and digitalization 
stimulate job creation and contribute to tackling poverty, reducing inequalities, and facilitating the supply 
of goods and services [2], [3]. They could significantly improve lives through connectivity and 
accessibility, which remain a problem in some regions in the poorest countries [4]. Digital technologies 
provide children with opportunities for learning and education, especially in remote areas and during 
humanitarian crises when a present option does not allow. 

In emergencies and inability to attend education, digital technologies provide approaches to further 
children's education, to comply with the requirements of the Convention on the Rights of the Child and 
in particular his right to education. D. Zhelyazkov and J. Voenkinova point out that through education 
the mental and physical abilities of children, talents are developed, respect for parents, language and 
values are brought up, preparation for independent living is prepared [5]. 

Today, almost all of humanity's knowledge is just a click away. That is why it is a difficult task to maintain the 
spark of curiosity and discovery. Parents and teachers are key figures in this process. Education should 
create an environment that stimulates teamwork, respects differences, and gives everyone an equal chance 
to show their worth, whether hybrid, online or in-person. The feedback return to children is significant to 
encourage and motivate them to achieve more. That is achievable in a technological environment. 

2.5 Organization of the research 
The study involved 112 children attending 5 schools (28 specialized high schools and 84 vocational high 
schools). All students chose to complete their secondary education in a medium-sized district town, 
using a five-day weekly dormitory for overnight stays and school preparation. 

We developed a special questionnaire to reveal - the difficulties caused during online education, the use 
of digital technologies, and the family relationships during the pandemic. The questionnaire is 
anonymous, and the time in which the information has to be collected is until the end of February 2021. 

The questions aim to give information about three main groups arising from distance learning (table 1). 
The first group is about learning conditions and access to electronic environments and studying 
resources. The second group of questions aims to get feedback on the available stressing and conflict 
situations created by family members due to the limited contacts and space. And the third group focuses 
on the opportunity the conflict situations to be overcome by using digital technologies. 

Table 1. Questions to provide information on problems arising from distance learning. 

1. Do you have your own study space at home (private room) for distance learning? 

2 Do you have the necessary technical means (e.g. computers, laptops, tablets, cameras, microphones, etc.) to 
conduct distance learning? 

3 Were you prepared for distance learning in terms of a good internet connection? 

4 Did you have difficulties due to insufficient knowledge of the distance learning system used by the school: 
Microsoft Teams, Moodle, Zoom, etc.? 

5 Are conflict situations common in your family before lockdown begins? 
6 What is the% increase in conflict situations after the start of the lockdown (underline): 0%, 10%, 25%, 50%, 75%, 100% 
7 Have the reasons for conflicts arising from a disturbed personal space increased in your family?   
8 Have the causes of conflicts in your family increased due to the lack of sufficient devices? 
9 Have you come into conflict with a parent or older sibling when seeking help to complete a distance learning task? 
10 Are your parents able to help with difficulties with distance learning material? 
11 Do you think digital technologies have given you access to information for finding a way out of a family conflict? 
12 Do you think digital technologies have helped you improve your mood and avoid family conflict during a lockdown? 
13 Would you say the use of digital technologies in education has created opportunities for conflicts in the family? 
14 Would you say during the lockdown you feel the family relationships as more conflicted or aggressive? 
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3 RESULTS 
Based on expert assessment while analyzing the received results, difficulties can be summarized in 
three directions: 

3.1 Available technological means and learning space 
According to the Ministry of Education and Science, 11 % of teachers and students who remained 
outside electronically learning when it began did not have a computer and/or internet connection at their 
home [6]. 

One year after the start of distance learning, we ask about the provision of technical means in the family 
for conducting distance learning. 93% of children answer that they have a personal computer, tablet, or 
smartphone. Moreover, the respondents share that synchronous teaching is the more preferred option 
because of the closest possible reproduction of the learning process in the present form, but it has its 
technological limitations. Online education presupposes that each child in the family has a personal 
computer, tablet, or smartphone. 

Synchronous teaching also implies the existence of a stable Internet connection that will allow real-time 
video calls. 

Therefore, the teenagers were asked about having a good internet connection. 68% of the respondents' 
answers that there is an Internet connection, which suggests that many students have difficulty 
accessing the learning environment. 

A significant part of the students demonstrates proactive behaviour aimed at independent (informal) 
improvement of their digital skills. That was the reason for asking a fourth question, to which 82% 
answered in the negative. This result indicates that students have no difficulty applying school distance 
learning systems, and there is no problem working in an unfamiliar learning environment. The main 
reason for this is the use of the Internet, although it is used for communication, games, listening, and 
downloading music. 

3.2 Conflict situations among students due to the distance learning process 
Another aspect of the study is aimed at the conflict situations in the family because of the distance 
learning process.  

The answer to the question about such existing situations before the beginning of the lockdown and the 
percentage of the rising conflicts after the start of the lockdown is 1 to 4. The reasons for the conflicts 
during that period might be caused by disturbed personal space (65 %) to lack of enough devices (4 %). 
Studying from home in a smaller house is also a problem for families with two or more children. Not a 
few families live in housing with one to two rooms, however, the situation becomes more complicated if 
the parents also work from home and use electronic devices.  

Difficulties are an integral part of the studying process in distance learning among children. Not only the 
littles, but the older students need support and parents’ direct involvement. Parental involvement 
includes preparation, appropriate studying space, and supply with the necessary devices at home. The 
most significant parental commitment is when using the educational platform and performing the set 
tasks during online education. 62 % of children share that they get into a conflict with their parents or an 
older sibling in a necessity of help.  

43 % of children said they have problems with their parents about the more difficult study material and 
the required help.  

The data shows that children need more parental involvement when using educational platforms and 
learning resources. 

3.3 Digital technologies as means to overcome the disturbing family 
environment 

More and more research is emerging on conflicts and disruptive family environments caused by distance 
learning. The reasons are in the following directions: 
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• The socio-economic status of the parents plays a significant role in establishing a learning space 
for the child; providing electronic devices, including sufficient mobile data for an Internet 
connection to carry out a continuous online process; adaptation to the learning process, etc. 

• Lack of partnership-type family relations. The absence of this type of relationship between parents 
leads to a deep feeling of insecurity and anxiety in the child, mental distress due to lack of social 
contact with parents and classmates. This type of parent believes that "children should be with 
children" and that children suffer the most from online learning. 

Despite the conflict situations, digital technologies could prevent difficulties in the family and the 
disturbed family environment. When asked about digital technologies in overcoming a family conflict, 
48% answered in the affirmative. Respondents were asked questions 12 and 14 to establish the 
atmosphere in the families during the lockdown. Digital technologies improve the atmosphere in the 
opinion of 91% of students, and only 4% believe that technology is the cause of conflict during the 
COVID pandemic. 

Digital technologies are not a source of tension in the family, despite the fatigue and stress observed 
from their usage. 

4 CONCLUSIONS 
Distance learning in an electronic environment requires reliable technical means and an internet 
connection. The results show a problem in the technical provision of children in the family environment, 
such as the lack of a computer, laptop, and internet connection. These data are not surprising, as they 
complement research is done so far [9]. 

We only note that many Bulgarian schools have taken a step towards providing their students with 
laptops and tablets for educational purposes, but this has not been enough for people in need. For 
example, only 9% of students indicated that the school had provided them with a laptop and 4% with a 
tablet that they could use in the learning process. 

The new way of learning from home requires a change in the environment. That leads to additional 
tension and stress and subsequently to conflicts in the family. Students, educators, but also parents 
contribute to the success of the result of distance learning. The parents have a willingness to help 
teachers and children. But they want to be informed about what the children are interested in and 
controlled over the Internet. The study clearly shows that two-thirds of parents can provide the necessary 
assistance for their child to do so through extreme digital security. For the rest of the children, learning 
online is risky and hides several dangers because parents do not control the children's activities in the 
online environment. 

The COVID pandemic makes the socio-economic situation complex for many families. Some families 
struggle to pay for running costs, as well as providing resources for online learning. The children were 
led to physical isolation, isolation from the educational process, and frequent family conflicts, and an 
epidemic of domestic violence. 

The current situation in education and the need for distance learning have forced many families to adjust 
and reorganize their family lifestyles. Distance learning mobilizes the "energy" of all family members to 
meet new challenges. In summary, they are as follows: 

• involvement of parents in the transition to distance learning and rapid suitability for a shift from 
face-to-face to online learning in an electronic environment by changing conditions and setting up 
learning spaces for needy family members; 

• learning from home turns the children aside from acquiring the knowledge, patterns, and values 
necessary for social integration. The daily social isolation of children prompted adults in the family 
to seek new approaches to communication. Disturbed socialization caused by the COVID 19 
pandemic has forced many parents to improve communication in the family, such as watching 
movies together, playing games, having culinary adventures, and more. 

Education cannot be complete in conditions of increased anxiety and daily stress. Therefore, an in-
depth understanding and partnership between parents and teachers in a remote environment (family 
and school) have a significant role. Parents are involved first-hand in the educational process and can 
take care of their children, giving them more peace of mind not only for conducting lessons but also as 
more freedom to realize their potential through education. Digital technologies provide unique 
opportunities to overcome problems in an isolated environment. 
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Abstract 
The demand for computing graduates has steadily increased over the past several years within the UK. 
In response, the higher education sector has significantly increased undergraduate and postgraduate 
intake, with applications for conversion MSc Programming courses becoming increasingly popular. 
However, failure and dropout rates within computer science/programming-based courses are a 
significant problem with failure rates being reported at around 11% in UK universities.  

To help alleviate this problem, the prediction of outcomes for programming modules has been attempted 
via aptitude tests. However, most of the approaches to date either attempt to predict long-term 
performance, but with a relatively low level of predictability, or attempt to identify those students that are 
not learning but often not at an early enough stage where intervention efforts are likely to be most 
successful.  

Using pre-course data points for MSc Computing Conversion courses, this study analyses pre-course 
aptitude test scores, reporting on their ability to predict outcomes. Results indicate statistically significant 
correlations with some strands of the selected aptitude tests which points to the potential to identify 
applicants that are likely to struggle with programming. The outcomes provide insights into programming 
aptitude which could contribute to solving the significant issue of high failure and dropout rates in 
programming courses.  

Keywords: Programming, prediction, aptitude tests. 

1 INTRODUCTION  
The deployment of aptitude testing is a standard approach to initial assessment and filtering of 
applications for employment and admission to academic study [1, 8]. The range and scope of these 
tests vary but most are centred on appraising the applicant’s ability to accurately assimilate and make 
decisions on information within a constrained time. When considering the use of testing to support 
academic admission, the main purpose is to predict student success, however the accuracy and validity 
of test outcome is central to the success and sustainability of the associated academic programmes and 
represents a significant area of research.  

Aptitude tests typically assess three core competencies: Information Processing- the ability to use 
available information using numerical and analytical reasoning; Solution Generation- the ability to solve 
problems using abstract reasoning and Decision-Making: the ability to solve problems using critical and 
logical thinking. In this context, tests typically consist of multiple components, in assessing a combination 
of the following [2]: 

1 Logical Reasoning: which involves the assimilation of a set of facts (premises) to infer other facts 
(conclusions) using a rule-based process  

2 Reading and Verbal Reasoning: which assesses understanding and comprehension of a random 
topic, usually defined by a text passage followed by a group of statements for which the candidate 
must determine validity, falsehood, or indeterminate conclusions  

3 Numerical Reasoning: which assesses the ability to analyse and interpret information, usually 
presented in the form of tables, graphs and data to draw logical conclusions.  

4 Abstract Reasoning: which tests the ability to make logical connections between the available 
sets of information.  

5 Spatial and Visual Reasoning: which assesses the ability to understand and visualise patterns 
and shapes in terms of an object’s spatial distribution and movement.  

For admission to postgraduate study, aptitude testing has a significant role in the selection process in 
conjunction with consideration for an applicant’s historical academic and experiential profile, particularly 
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for courses in demand. For example, the industry-driven demand for IT graduates, with associated high 
salaries, has been matched by a rapid increase undergraduate and postgraduate applications over the 
past ten years. However, the attrition rate in IT courses which are centred on programming and software 
engineering is excessive, with an average rate of 11% of students failing to graduate within the UK 
university programs.  

Learning to program is certainly challenging, particularly in taking the first steps, given the progressive 
nature of the subject. However, early intervention with students most likely to struggle is critical if attrition 
rates are to fall, so use of aptitude testing data above and beyond the identification of suitable applicants 
is essential.  

Consequently, the main purpose of this work is twofold:  

1 To consider the validity and effectiveness of aptitude testing as a selection tool for admission to 
the MSc in Software Development.  

2 To predict the performance of students in programming modules to identify those most likely to 
benefit from early intervention and support.  

The next section considers the use predictive analysis of general (standardised) admission test data 
across multiple disciplines and outlines the work at QUB towards using performance prediction to 
support students learning to program.  

1.1 Predicting Student Performance through Aptitude Testing 
The critical role of aptitude tests in academic admission, has necessitated close observation and 
analysis of the effectiveness of applied processes in predicting student performance. For example, in 
the LSAT test [3], used predominantly in the United States for admission to law school, Burnet et al [4] 
consider the analysis of applicant data, student outcome together with student demographics and 
college quality to examine the validity of this selection process. Their findings have indicated that the 
LSAT test alone was a weak predictor, while college quality, undergraduate subject and work experience 
were significant predictors. Specifically, students with a STEM background, a rising GPA and several 
years work experience proved to have an advantage when considering overall outcome.  

However, when considering admission to graduate school programs, Kuncel and Hezlett [5] conclude 
that standardised (aptitude) tests are effective predictors of performance when combined with prior 
academic performance [6].  

Research into the validity of standardised testing for academic admission is typically not subject specific. 
However, it can be argued that the composition of aptitude tests for some subjects such as Computer 
Science, would require a more tailored approach. To this end, Cambridge University make use of a 
Computer Science Aptitude Test (CSAT) to predict student performance [7]. In this approach, tests are 
configured to address different areas of aptitude, such as logical thinking or mathematical ability but 
does not require students to take all tests available, allowing students to focus on what they are 
specifically interested in.This mode of testing is underpinned by the belief that “it is important to 
recognize that there is no single aptitude or set of aptitudes that qualifies a candidate for a subject”. 
However, the validation of this approach is based on post-delivery analysis: “Among known predictors, 
the CSAT has had the highest correlation with later undergraduate performance in the Cambridge 
course (aka Tripos), achieving a correlation coefficient of 0.492.”. 

While post-delivery analysis is a useful predictive tool, success in aptitude testing does not guarantee 
success when learning to program. As this subject is progressive in nature, with topic competence 
depending on what has been covered in previous weeks, it’s a common occurrence for students with 
strong initial aptitude to encounter difficulties. This necessitates a more focused approach to 
performance prediction, which provides a central theme to this work. 

1.2 Aptitude Testing for IT Disciplines  
A UK based university has offered an MSc course in Software Development (Conversion) for several 
years, making use of an aptitude test to filter applicants. This test takes the form of three timed 
components, attuned to key programming skills and consisting of:  

• Diagrammatic Reasoning (DR): which assesses the applicant’s ability to abstractly 
conceptualise an instruction set and apply it to several different problems defined by short 
diagrammatic sequences.  
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• Symbolic Manipulation (SM): assess ability to sequence and numerically evaluate problems 
constructed through abstract symbolic data.   

• Written and Verbal Reasoning (WV): assessing the applicant’s ability to reason about text-
based data to infer new information.  

The results of this test, combined with base-line academic qualifications are used to determine offers of 
a place.  

Students targeted for admission to this course of study will not have significant prior experience in 
programming, and while these tests are useful in identifying student aptitude and potential on 
commencement, a more detailed analysis is required to predict how individuals are likely to cope as the 
course is delivered. Consequently, the aim of this study is to go beyond the validation of aptitude testing 
for admission and consider how a finer-grained analysis of available data can help identify students in 
need of support, in advance of summative assessment, affording the possibility of timely intervention.    

2 METHODOLOGY 
This study was carried out based on the aptitude test results and module programming scores of 
students (n=372) on an MSc Software Development (Conversion) course. The data set includes several 
cohort intakes over four consecutive years. The students were required to pass the pre-course aptitude 
test and also hold at least a 2:2 classification in a previous non-Computing related degree. The course 
was delivered in full-time and part-time (evening) delivery. The programming module was based on the 
Java programming language and was double-weighted within the MSc course and was delivered over 
two semesters. The module delivery structure remained largely unchanged throughout this study with 
no significant module content changes and was presented by the same lecturers. The module had three 
main summative assessment points, spread throughout the module each contributing to an overall 
programming module score. The assessment while different for each cohort were externally moderated 
and judged to be of comparative standards. The pass mark for the module was 50%. Historically the 
course has a low dropout rate (less than 2%) but a failure rate in the programming module of around 8-
10%. Consequently, this study focuses on students that have a score returned for the programming 
module.  

This study seeks to initially report the performance of the aptitude tests and then test for potential 
correlations with the overall aptitude test score and the individual aptitude test themes with the final 
programming module score. It then seeks to provide a linear regression-based model of prediction of 
programming scores based on the pre-course aptitude test. Table 1 further details the demographics of 
the students in the study. 

Table 1. Demographics of the students in the study (n=372) 

Age (years) Gender  Attendance mode  

Average (29.4) 
Range (21 – 62) 

Male (73.5%) 
Female (26.5%) 

Full time (41.8%) 
Part-time (48.2%) 

2.1 Research objectives and questions 
This research study is designed to report on the potential predictive nature of several aptitude tests used 
as an entry requirement for an MSc Software Development (Conversion) course. It seeks to test all and 
each aptitude test to predict the score of the Programming module of the MSc course. It initially reports 
on each aptitude test performance and analyses the overall Programming module test score of students 
on the course. It then seeks to answer the following research questions   

- Is there a correlation between Programming score and overall Aptitude Test score. 
- Is there a correlation between Programming score and Diagrammatic Reasoning Aptitude Test score? 
- Is there a correlation between Programming score and Symbolic Reasoning Aptitude Test score? 
- Is there a correlation between Programming score and Written and Verbal Reasoning Aptitude 

Test score. 
The study then aims to provide a model of prediction for aptitude tests based on multi linear regression analysis.  
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3 RESULTS 

3.1 Analysis of Programming module test scores  
As illustrated in Figure 1 and Figure 2 distribution of the overall Programming module assessment 
scores (Mean=65.62, Stud Dev=11.29) showed normal distribution (p=0.06, Kolmogorov-Smirnov 
Z=0.065). 

 
Figure 1 Programming score distributions 

 
Figure 2 Normal Q-Q Plot of Programming Score 

3.2 Aptitude Test Performances 
An analysis of each aptitude test theme as illustrated in Figure 3, demonstrates that the Symbolic 
Manipulation (Mean=63.27%, SD=12.64) and Diagrammatic Reasoning (Mean=63.38%, SD=18.37) 
had similar performance scores, with the Written and Verbal (Mean=41.85, SD=14.48) aptitude test 
returning the lowest mean scores.   
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Figure 3 Aptitude Test Performances showing Range and average scores for each aptitude test theme. 

3.3 Testing of correlations of Programming scores and Aptitude Tests  
This section details the results of several linear regression analyse of the overall aggregate aptitude 
score followed by each individual aptitude test versus Programming score. A multiple linear regression 
to include each aptitude test in one model is then reported in section 3.3.5.  

3.3.1 Programming Module Score vs. Overall Aptitude Test Score  
The association of each overall aptitude test score and eventual programming result is illustrated in 
Figure 4. The line of best fit shows a general positive association of aptitude score and programming 
score.  

 
Figure 4 Scatter Plot of Programming Module Score % by Aptitude Test Score (Overall) % 
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A linear regression model to include the aptitude test (overall) score was calculated to predict 
programming module score. A significant regression equation was found (F=11.193, p<0.001), with an 
R2 of 0.027. Student predicted mean score (programming) is equal to 54.750+0.207(Aptitude Test 
Score %). This suggests that there is a positive, significant and predictive relationship between a score 
achieved in the overall aptitude test and eventual programming module score.  

3.3.2 Programming Module Score vs. Symbolic Reasoning Score  
The association of each Symbolic Reasoning Score aptitude test score and eventual programming result 
is illustrated in Figure 5. The line of best fit shows a general positive association of Symbolic Reasoning 
aptitude score and programming score.  

 
Figure 5 Scatter Plot of Programming Module Score % by Symbolic Manipulation Score % 

A linear regression model to include the Symbolic Manipulation Score was calculated to predict 
programming module score. A significant regression equation was found (F=4.256, p<0.04), with an R2 of 
0.009. Student predicted mean score (programming) is equal to 59.596+0.095(Symbolic Manipulation Test 
Score %). This suggests that there is a positive, significant and predictive relationship between a score 
achieved in the individual Symbolic Manipulation aptitude test and eventual programming module score.  

3.3.3 Programming Module Score vs. Diagrammatic Reasoning Score  
The association of each Diagrammatic Reasoning Score aptitude test score and eventual programming 
result is illustrated in Figure 6. The line of best fit shows a general positive association of Diagrammatic 
Reasoning score and programming score. 
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Figure 6 Scatter Plot of Programming Module Score % by Diagrammatic Reasoning Score % 

A linear regression model to include the Diagrammatic Manipulation Score was calculated to predict 
programming module score. A significant regression equation was found (F=9.134, p=0.003), with an 
R2 of 0.024. Student predicted mean score (programming) is equal to 59.574+0.095(Diagrammatic 
Reasoning Test Score %). This suggests that there is a positive, significant and predictive relationship 
between a score achieved in the individual Diagrammatic Reasoning aptitude test and eventual 
programming module score.  

3.3.4 Programming Module Score vs. Written and Verbal Reasoning Score  
The association of each Written and Verbal Reasoning Score aptitude test score and eventual 
programming result is illustrated in Figure 7. The line of best fit shows no association of Diagrammatic 
Reasoning score and programming score. 

 
Figure 7 Scatter Plot of Programming Module Score % by Written and Verbal Reasoning Score % 
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A linear regression model to include the Written and Verbal Reasoning Score was calculated to predict 
programming module score. No significant equation was found. This suggests that there is no predictive 
relationship between a score achieved in the individual Written and Verbal Reasoning Score aptitude 
test and eventual programming module score.  

3.3.5 Programming Module Score vs. All aptitude tests  
A multiple linear regression to include each aptitude test in one model was calculated to predict 
programming module score based. A significant regression equation was found (F=3.862, p=0.010), 
with an R2 of 0.023. Within the model Written and Verbal reason score returned a non-significant result 
p=0.543, as did Symbolic Manipulation p=0.124. Diagrammatic Reasoning score return a p value of 
0.08. Therefore, the model of prediction of Student predicted mean score is equal to 
56.485+0.087(Dramatic reasoning Test Score %). This suggests that when taken as a suite of aptitude 
tests the only statistically significant test was the Diagrammatic Reasoning test. 

3.4 Results conclusion 
In response to the research questions in section 2.1, the results suggest that the aptitude tests when 
taken a whole have a correlation with and are able to provide a prediction of Programming score 
outcomes. At an individual test level this is also the case, with the exception of the Written and Verbal 
Reasoning aptitude test. 

4 DISCUSSION AND CONCLUSIONS 
The establishment of the usefulness of the aptitude tests presents a verification for their use as a pre-
course entry requirement. Although questions on the usefulness and impact of each aptitude theme and 
weightings are valid. The nature of this Action Based research means the study is limited to those who 
have passed the test and therefore granted entry to the course. The usefulness of the predictive nature 
of the aptitude tests in this circumstance is the potential that they could be used to inform an early 
warning system for students that are predicted to struggle with programming. The recent growth of 
cohort sizes in computing courses means there are obvious increased difficulties in the early 
identification of struggling students with the intent of providing supportive interventions designed to 
increase a student’s likelihood of success. Being able to predict outcomes based on aptitude testing for 
students that may struggle would likely be of benefit to help institutions provide targeted impactful 
interventions. The range of possible supportive intervention methods includes email, phone calls, group 
and individual tutorials, peer reviews and face-to-face consultations. All of these, as summarised by 
Choi [8] have various levels of effectiveness for staff faced with limited time and resources. Regardless 
of intervention type, an underlying conclusion from research in the area of actionable and impact-
measurable interventions is that the faster the feedback loop to students the more effective the 
outcomes. It would appear from this study that aptitude tests could have a significant benefit in early 
detection of these students.     

4.1 Limitations and future research 
This study is limited to a sample taken from the same MSc course. However, a greater sample size with 
sampling from other similar MSc computing conversion courses perhaps from other institutions would 
be of benefit to help corroborate this work. Future studies could also include other relatively easy to 
acquire demographic based factors such as gender [9], previous programming experience, mode of 
attendance, etc. An analysis of other modules in the course or the final course outcome would further 
extend the knowledge of the usefulness of aptitude tests to predict outcomes in other computing areas 
that are commonly taught in conversion courses, such as Software Testing, Software Engineering or 
UX design. While this study concentrates on Programming score outcomes it maybe that it could be 
other STEM disciplines. It would be useful to extend this study to undergraduate computing students.  
Further studies could seek to analyse and build Machine Learning based models to enable classification 
of students that could be deemed At Risk of failing a programming module in order to provide warning 
systems [10] to early identify students that will struggle.   

4.2 Conclusion 
This paper has detailed the current research and practices in the use of aptitude testing for pre-course 
entry, especially related to university programming courses. It has investigated and found areas of 
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correlation with several commonly used aptitude tests themes and Programming module scores in a 
MSc Software Development (Conversion) course. It has been found that some of the aptitude tests have 
statistically significant correlations with programming scores and as such are useful for predicting 
module and by extension course outcomes. It also questions the use of some aptitude themes but 
suggests that further research in these areas would be useful before defining use and best practice 
policies for programming score prediction aptitude tests. 
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IMPROVING THE QUALITY OF UNIVERSITY STUDIES IN THE FIELD 
OF CRISIS MANAGEMENT AND RISK MANAGEMENT 

Katarína Buganová, Jana Šimíčková 
University of Zilina, Faculty of Security Engineering (SLOVAKIA) 

Abstract 
The Covid 19 pandemic drew the attention of both the general public and the public concerned with 
crisis and risk management. Affected groups, such as employers, employees, domestic and 
international students, teachers, etc., perceive the need for education differently. The areas of focus of 
crisis management and risk management as well as the forms and content of education differ. In addition 
to job positions in the employment register, employers often combine or assign job positions in the field 
of crisis management and their job as well as skills to other job positions in the field of management. 

Risk management as a tool for crisis prevention is most often used in the areas of quality management, 
environmental management, occupational health and safety, project management, if we consider 
normative requirements. Finally yet importantly, the social responsibility of organizations will come to 
the fore, where the area of risk and crisis prevention is part of all 3 pillars and in the economic, as well 
as in the environmental and social field. It is therefore important to specify what are the key starting 
requirements for crisis managers in various areas, but also the possibilities and limitations of education 
at present. 

The methodology of the article is based on empirical research using a questionnaire survey and guided 
interviews. The scientific methods used in the article will focus on the synthesis and analysis of data 
from surveys and scientific literature, thus examining the connections and relationships between facts. 
The results of the article will be interpreted using induction and deduction. 

The aim of the article will be to point out the possibilities of increasing the quality of education in the field 
of crisis management based on initial analyzes and own statistical research.  

The output of the article will be a proposal of key knowledge and skills in the field of risk management 
and crisis management, which should be available to graduates of the study program focused on crisis 
management. This knowledge and skills will reflect the current requirements of practice and specific job 
positions, which are based on the Slovak Qualifications Framework and its connection to the European 
Qualifications Framework. The conclusions of the article will be used in the preparation of documents 
for comprehensive accreditation at The Faculty of Security Engineering, University of Žilina. 

Keywords: University, quality, higher education, risk managers, crisis managers. 

1 INTRODUCTION  
Risk management, as well as crisis management, has recently been often inflected in connection with the 
negative impact of the COVID-19 pandemic on the business environment, economic and social life, and 
last but not least on the way and form of student education both in Slovakia and the world. We encounter 
the problem that the management of organizations, whether in private or public administration, cannot 
actively use the tools of crisis management, respectively risk management, both prevention and both 
preventive and reactive measures often do not achieve the planned effectiveness, which only confirms the 
topicality and need for training in this area. In education, it is necessary to focus on objective decision-
making and to achieve the required level of security of the organization ([1], [2], [3]). 

This is often due to a lack of professional skills and knowledge in risk management and crisis 
management, which should be available to the organization's managers. However, very few 
organizations in Slovakia are really able to prove that they apply the basic elements of risk management 
as prevention of crisis situations in their operational activities. This is mainly related to the lack of 
information and the need for management training in these areas, where it is necessary to increase 
students' interest and awareness in the field of security with a focus on rescue services, security 
management, crisis management and critical infrastructure. Providing high-quality education is one of 
the most important prerequisites for the education of professionals in a particular field. The current 
security situation shows that society urgently needs to overcome current threats more effectively. It 
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needs university-educated security and safety professionals who have mastered crisis management 
methods and are able to use them in practice, who are able to identify, analyze and evaluate risks in 
different environments, manage preventive activities ([4], [5], [6], [7]). 

The need for systematic risk management is essential for survival and development. If the risk is 
complex and uncontrollable, it triggers a crisis that erodes the institution at its roots. The only way to 
avoid all risks completely is to not work at all, which is not possible. Therefore, it is necessary to initiate 
new support and management processes within the training in the field of risk management and crisis 
management ([8], [9]). 

According to ISO 31000: 2018 Risk management - guidelines, risk management is defined as 
coordinated activities of direction and management of the organization with regard to risk. Risk 
management is the identification, assessment, and prioritization of risks, followed by the coordinated 
and economic use of resources to minimize, monitor, and control the likelihood or impact of adverse 
events ([10], [11]). 

Risk management has become an important topic in today's more complex, interconnected global 
business environment, full of threats from natural, political, economic, and technical resources. Risk 
management is, therefore, a structured and coherent approach to identifying, analyzing, and managing 
risks that affect strategy, processes, people and technology. Risk management is seen as an integral 
part of the decision-making process, and not just as an additional technical analysis. If risk management 
is integrated into overall management systems, then it ensures effective cooperation between different 
areas and a consistent approach throughout the company. Risk management creates value for 
companies and improves efficiency and effectiveness ([12], [13], [14], [15], [16]). 

Crisis management is an interdisciplinary scientific field that deals with management as a purposeful 
activity of people and its mission is to create a methodology of crisis management with an emphasis on 
achieving the effectiveness of this activity in relation to the set goal. At the same time, it is also a type 
of activity or system of activities by which managers achieve the stated goal. It has a coordinating 
character, unites, and directs people of different professions. Crisis management is therefore aimed at 
maintaining the balance of the company and the protection of human and economic values through 
targeted guidance of management activities ([17], [18]). 

Risk management and crisis management interact with each other. However, risk management and 
crisis management of the company can also be perceived as parallel processes, which in the phase of 
prevention against the emergence of corporate and economic crises take place simultaneously ([19], 
[20]). 

2 METHODOLOGY 
The methodology of the article is based on empirical research using a questionnaire survey and guided 
interviews. The scientific methods used in the article will focus on the synthesis and analysis of data 
from surveys and scientific literature, thus examining the connections and relationships between facts. 
The results of the article will be interpreted using induction and deduction. 

3 RESULTS 

3.1 Requirements for education in the field of risk management as prevention 
of crisis 

At present, risk management is also gaining prominence in projects where we encounter the same 
problems, which is confirmed by the following surveys. It is the failure of key projects in organizations 
that can be a source of crisis, which will negatively affect the functioning of the entire organization or 
enterprise. 

According to the results of the own survey conducted in the period 9/2019 - 9/2020 using a 
questionnaire, 362 respondents, the standard of project management uses only 28 respondents (6%) 
and 334 respondents (92%) do not use any standard for project management. 

When asked whether respondents use a method, methodology, or procedure for risk management in 
projects, 33.7% stated that they control the fulfillment of set goals, using financial and operational 
indicators, up to 31.5% follow their experience and no risk management methods does not use 15% of 
respondents. The results are shown in Figure 1. 
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Figure 1. Method, methodology or procedure used for risk management in projects. 

When asked what would help increase the success of projects in the company (Figure 2), 62 
respondents (17%) mentioned training in risk management and 98 respondents (27%) mentioned 
training in project management. The application of standards in the field of project management would 
be welcomed by 89 respondents (24%) and the emphasis on risk management in the preparation of the 
project by 100 respondents (27.6%). 

 
Figure 2. An area for increasing project success. 

Based on the survey, it was confirmed that respondents do not use project management standards, 
which was stated by up to 92% of respondents, and also only 0.8% of respondents use project 
management methods and techniques (critical path method, RIPRAN, etc.). The application of project 
management standards would be welcomed by 24% of respondents. 

72% of respondents said that their projects fully met their project objectives, although 27% of 
respondents would welcome an emphasis on risk management in project preparation to increase project 
success, and 27% would welcome project management training. 

According to [21], at least 52% of employees are certified for project management and 44% of 
employees are trained in project management only occasionally. According to [22], 17% of respondents 
have no or little education in project management and only 32% are qualified for project management 
standards. 

According to [23], respondents mentioned the most used project management tools, as well as unused 
project management tools. The most used tools included: project schedule (93%), cost budget (85%), 
economic assessment (80%), project status report (78%) and project charter (68%). The least used 
project management tools included a knowledge base (51%), and organizational change management 
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plan (44%), an evaluation of the performance of project team members (43%), project lessons (39%) 
and quality management plan (38%).  

According to [23], 35% of respondents said that project management in their organization needed to be 
improved in view of future needs. 

The Future of Project [22] survey was conducted to identify and highlight challenges for future project 
management. The results of the survey show that two out of five organizations have never used risk 
management, and 40% of companies do not apply risk management methods during the project. 
According to [24], 36% of project managers only occasionally or never implemented risk management 
in projects. 

The PMI-EY survey [25] identifies key areas where skills gaps have been identified, with 3 main areas 
that need to be addressed in project management, including planning, risk management and customer 
interaction. 

Population preparedness is a fundamental aspect of crisis management. When solving crisis 
phenomena, higher demands are placed on the ability of the individual to solve a difficult situation. It is 
therefore important to prepare the population to cope with such difficult situations [26]. 

3.2 Definition of key knowledge and skills in risk management and crisis 
management 

Each job position for which university students are prepared in the field of risk management and crisis 
management requires specific knowledge and skills. 

Knowledge can be specified as knowledge acquired during education, learning or experience. The 
content of the technical information needed to perform adequately at work at an acceptable level is 
usually gained through formal training and experience in the workplace. This knowledge is necessary 
for the performance of work, but it is not enough on its own ([27], [28], [29]). 

Skills are described as the ability of an individual to apply knowledge and use know-how to perform 
various tasks and solve problems. A special ability or technique acquired through special training in an 
intellectual or physical field. Skills can include listening, communication, organization, design and 
programming. Skills allow an individual to choose the most appropriate behavior or action that meets 
the requirements of the tasks ([27], [28], [30]). 

Based on the Slovak Qualifications Framework and its links to the European Qualifications Framework, 
it is possible to identify several job positions that are specific to the area of risk management and crisis 
management. The most comprehensive positions include a risk management specialist and a change 
management (crisis management) specialist.  

The risk management specialist is responsible for identifying, analyzing and controlling the risks 
associated with the company's operations. It suggests an optimal way to reduce risks. It presents 
improvements, new methods, and approaches for optimizing processes and crisis operations. 

The change management specialist (crisis management) methodically prepares changes in the 
organization, which may be caused by internal needs (change of mission or strategy of the organization, 
operational or technological changes, or changes in employee behavior) or external circumstances 
(change of economic environment, accidents, natural disasters, etc.). It also helps employees accept 
changes in the work process. 

The definition of the key knowledge and skills in the field of risk management and crisis management 
that a graduate of a study program focused on crisis management should have should be based on the 
following facts. 

In the positions of risk management specialist and change management specialist, it is necessary to 
have professional knowledge, in addition to the main areas such as crisis management and risk 
management, financial management, knowledge of risks to one's own health or the health of others and 
occupational safety principles, management for middle managers and project management. The risk 
management specialist is more concerned with the economics of the business entity, as well as financial 
analysis and quality management, where, on the contrary, this professional knowledge is not necessary 
for the profession of change management specialist. The change management specialist requires 
expertise such as change management models and the occupational health and safety and fire 
protection management system in the organization. 
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A summary of the basic knowledge for the position of Risk Management Specialist and Change 
Management Specialist (Crisis Management) can be found in Table 1. 

Table 1. Basic knowledge for the job position of risk management specialist 
 and change management specialist (crisis management). 

 Work position 

professional knowledge Risk Management 
Specialist 

Change Management Specialist 
(Crisis Management) 

Business economics Yes No 

Financial analysis, economic balance sheets Yes No 

Financial management Yes Yes 

Crisis management Yes Yes 

Risk management Yes Yes 

Knowledge of risks endangering one's own health or 
the health of others and the principles of safety at work 

Yes Yes 

Project management Yes Yes 

Change management models No Yes 

Quality management Yes No 

Management for middle managers Yes Yes 

Occupational health and safety management system 
and fire protection in the organization 

No Yes 

For the position of risk management specialist, it is necessary to be able to analyze and solve problems, 
financial and economic literacy acquired during secondary education, adaptability and flexibility 
associated with creativity and work planning. The job position of change management specialist (crisis 
management) requires analysis and problem solving, flexibility in thinking (adaptability, flexibility, 
improvisation skills), financial and economic literacy and decision-making.  

Other positions related to risk management and crisis management are ([31], [32], [33], [34]): 

• Manager health and safety, fire protection and environmental protection manager, who 
should have expert knowledge of how to define health and safety requirements, specify risk 
analysis procedures, analyze occupational accidents, evaluate their causes, prepare an accident 
record, and complete a work registration injury, develop risk analysis, comprehensive safety, and 
health at work documentation, etc. 

• The manager of the operations department manages and controls the technical and 
technological processes related to the production of products or maintenance, repairs, and 
installations of equipment in a certain industry. It ensures and is responsible for reliable, 
economical, high-quality, and efficient production operation in accordance with valid operating 
regulations and in accordance with valid legal regulations of the Slovak Republic, etc. 

• The civil protection specialist of the crisis management provides tasks in the area of civil 
protection of the population and state management in crisis situations according to special legal 
regulations. Responsible and ensures maintenance, repairs and operation of protective buildings 
and civil protection equipment, permanent shelters for the population, etc. 

A summary of basic professional knowledge and skills for risk management and crisis management can 
be found in Table 2. 
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Table 2. Basic professional knowledge and skills for risk management and crisis management. 

professional knowledge professional skills 

financial management planning and operational management 

crisis management preparation and coordination of change or resolution of 
the crisis in the organization 

risk management proposal of measures to improve the system of internal 
management 

knowledge of risks endangering one's own health or 
the health of others and the principles of safety at work 

assessment of the appropriateness and effectiveness 
of the proposed risk minimization measures 

project management to propose preventive measures  
carry out a risk analysis 

Based on professional knowledge and skills (Table 2), in the field of higher education and training of 
experts, it is necessary to focus on the prevention of risks and crises as well as on response and 
adequate solutions in the form of effective measures to mitigate their consequences. 

4 CONCLUSIONS 
The education of risk and crisis managers at the higher education level must be comprehensive. 
Knowledge and skills in the field of crisis management and risk management are important, which the 
Faculty of Security Engineering of the University of Žilina tries to educate in various areas such as 
industrial processes, business activities, project management, quality and environment management, 
public administration, but students also focus on financial management, knowledge of risks to one's own 
health or the health of others and principles of safety at work, management for small and medium-sized 
enterprises, etc. It is important to take into account the requirements of practice and job positions when 
preparing the content of the subject structure as well as the subjects themselves and to connect the 
research activities of universities in this direction. The consequences of recent events related to the 
COVID-19 pandemic have shown the need to use experts in risk management and crisis management 
in all areas from healthcare to business to government as such. 
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COUNTRIES 
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Abstract 
The paper investigates some issue of higher education during COVID-19 Pandemic in different 
countries. The fact, the COVID-19 Pandemic has forced the education to change rapidly and rely heavily 
on digital space, what makes it unavoidable to elaborate and know good teaching-learning practices, 
successfully applicable educational methods, and teaching strategies, innovative educational- 
technology tools. The obligation for students to stay at home and take distance education due to the 
quarantine has turned virtual learning or e-learning into the most promising tool for safe teaching. 
Distance education appears to be the answer for the democratization of higher education. The authors 
point out that online learning has taken center stage in the times of COVID and is being lauded as a 
feasible alternative for imparting education to students. Current trends in the education of young people 
in the mode of remote access to educational resources intensify the emergence of changes in the 
system of professional training in higher education institutions. 

The aim of the article is to analyze distance higher education in different countries in pandemic in order to 
improve the quality of education. The key methods of our study are synthesis, analysis, systematization 
and generalization. We study of Ukrainian and foreign sources to achieve the stated goal. 

The authors focus on the fact that impact of COVID19 has brought a growing sense of chaos in the 
education systems and has severely disrupted academic progress across the globe by forcing education 
institutions to adopt a rapid re-design of teaching and learning systems. Among the many COVID-
inspired challenges that faced education institutions was how to ensure survival, preparedness and 
growth after the pandemic. However, the same challenges have presented humanity with many 
opportunities to re-think and re-engineer a new way of doing business, a successful future is mostly held 
on the level of preparedness amongst education institutions to manage the future crises in the best way 
possible. 

Keywords: higher education quality, new challenges in pandemic, distance education, re-design of 
teaching, level of preparedness. 

1 INTRODUCTION 
According to UNESCO [1] 2020 is not just the year when the world came to a halt faced against the 
worst pandemic in over a century. It is also the year that saw the largest education disruption in history 
which forced, at its peak, nearly 1.6 billion students out of their classrooms in more than 190 countries. 
That represents over 90% of the world’s student population. 

COVID-19 has caused profound changes in various dimensions of daily life. To fight the spread of 
coronavirus and maintain healthy social-distancing, schools across the country have temporarily closed 
and quickly transitioned from on-campus face-to-face learning to distance learning. In the last decade 
colleges and universities have led the charge incorporating online distance education into their 
programming. The current rapid and forced adoption of online teaching and learning will likely lead to 
permanent changes, generating data that may help to accelerate and improve online learning platforms 
and pedagogies. 

This made it necessary to focus on the search for e-learning platforms for effective teacher-student 
interaction. The pandemic has highlighted the shortcomings of the existing higher education system and 
the need to improve teacher training in digital technologies to adapt to the rapidly changing global 
educational climate. After overcoming the pandemic crisis, distance learning and virtual education may 
become an integral part of the higher education system. Higher education institutions must now plan 
educational and research strategies to further guarantee student learning outcomes and educational 
quality standards once the pandemic is over. In the aftermath of the COVID-19 crisis, online education 
has become a pedagogical shift from traditional methods to a modern approach to teaching from the 
classroom to Zoom, from face-to-face to virtual communication, and from seminars to webinars. For 
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distance learning, they use WhatsApp, Telegram, Cisco, WebEx, Google Meet, Skype, Office 365, 
Google classroom, etc. Before the pandemic, distance learning and part-time courses were considered 
a part of non-formal education but now they can gradually replace the formal education system in cases 
of prolonged quarantine measures. The sudden transition from full-time to distance learning, as well as 
the closure of universities, is a small experiment for changes in education and the transition to online 
learning, which will include effective methods of interaction with students and technical training of 
teachers. 

The coronavirus pandemic has forced higher education institutions to adapt to a rapidly changing 
situation that was unimaginable a few months ago. Higher education was better prepared for the 
challenges of the pandemic, as it has been developing various forms of distance learning for ten years 
and they have done very well. The prolonged period of online and distance learning also saw research 
on what “post-coronial” higher education would look like [2]. 

2 METHODOLOGY 
While researching we have taken into account various scientific resources. First of all, we have analyzed 
the findings by such foreign and Ukrainian scholars as Eringfeld [2], Owen [3], Brammer and Clark [4], 
Casacchia [7], Berezhna and Prokopenko [8], Simonson, Smaldino, Albright and Zvacek [10]. This 
article is based on recent literature, the outcomes of several conferences, and the author’s observation 
of educational education in different countries. In the article we used the methods of analysis and 
synthesis, deduction and induction, individualization, generalization and systematization and a method 
of comparison was used to assess the views of scientists to determine the directions of research. The 
coronavirus pandemic has forced students and educators across all levels of education to rapidly adapt 
to online learning. The aim of the article is to analyze distance higher education in different countries in 
pandemic in order to improve the quality of education. 

3 RESULTS 

3.1 Analysis of relevant research 
Exploring COVID-19 effects on the future of education management, Owen P. Hall [3] noted that many 
business schools have responded quickly to COVID-19 by increasing their online presence as a 
temporary measure in the short term. Some business schools, in order to remain competitive in a fairly 
dense market, offer online programs at prices 50 percent lower than their traditional programs. In 
addition, in order to facilitate the rapid transition to distance learning, many business schools have 
turned to the online software development community, whose popularity is now gaining momentum. 

 At the same time, as the author of the article notes, job performance and financial processes are 
complicated by the growing gap between the business community and the performance of many 
business schools. After all, today employers are looking for graduates who can quickly adapt to the 
unstable conditions of society, aimed at solving problems, as well as those who can skillfully operate in 
Internet. To that end, businesses have increased spending on both training and education, which is 
estimated to exceed $ 200 billion annually. An important exception to this gap is STEM graduates 
(science, technology, engineering and mathematics). Recent estimates suggest that the demand for 
graduates with deep analytical skills will approach 200,000 in the United States alone over the next few 
years, with staffing needs reaching almost five times estimated over the same period. Although COVID-
19 will affect these estimates in the short term, there is little doubt that the business community will 
continue to move towards evidence-based management in the next few years. Author considers that 
globalization prompts to competitiveness and economic growth. 

A recent report by the Association to Advance Collegiate Schools of Business (AACSB is the world's 
largest business education alliance, connecting educators, learners, and business to create the next 
generation of great leaders.) recommends that business schools consider forming strategic international 
partnerships that have the potential to improve performance to increased competitiveness. These 
strategic partnerships can foster collaboration in many ways, including business schools, businesses, 
research associations, governments and third-party organizations. What is needed and underlies the 
process of globalization is continuous activity. To achieve this goal, according to Owen P. Hall, business 
schools need to establish long-term relationships around the world with like-minded institutions that 
believe that students should be taught in such a way that they are useful for a long time for both business 
and society. 
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Researchers Steve Brammer and Timothy Clark [4], in their paper on COVID-19 and education 
management, note that spreading in January and February 2020, the impact of COVID-19 on 
universities and business schools was reflected in the academic year, with students being the most 
vulnerable stakeholders, and it was their interest that became the first focus of business schools in the 
development and implementation of appropriate measures. 

Issues concerning the need to send students abroad during the crisis have become particularly acute. 
At the same time, the authors note that the large-scale economic consequences of COVID-19 have led 
to a significant number of students experiencing difficult financial times, including foreign students who 
are stuck in the country throughout the pandemic. Research and teaching staff have also come under 
significant pressure from COVID-19, as the pandemic has necessitated the greatest and fastest 
transformation of teaching and assessment methods ever seen in modern universities. This has 
increased the workload of research and teaching staff and required colleagues to join forces, including 
software training and joint practice. 

Adjusting the assessment in the shortest possible time has caused great difficulties, especially in areas 
with specific accreditation requirements (e.g. accounting, current research), and the organization of 
online exams has become a test of discipline, clarity and thoroughness. The combination of homework 
and homework control with other household chores blurred the boundaries between work and household 
chores and increased working hours and increased workload. 

The authors also emphasize that COVID-19 has made significant adjustments to the clarity and 
timeliness of feedback from stakeholders, especially students and staff. Resolving uncertainties is 
crucial, especially during a crisis, and a much better level of communication from both university and 
business schools has helped to reduce the gap between management and colleagues, and one of the 
most enjoyable benefits of adapting to COVID-19 has been the success of online Teams or Zoom 
meetings, which allow you to work in a question-and-answer format, during which staff can get 
comprehensive answers about the actions of universities during the crisis. Communication with students 
was somewhat more difficult due to their personal ways of learning and the need to provide them with 
ongoing support and counseling. 

In general, COVID-19 has led to significant innovations in the School of Management at the University 
of Bath (UK) and the University of Management (Singapore), which are related to the processes and 
timing of learning management. These innovations have significantly increased the flexibility, agility and 
ability to innovate the courses and programs that exist in these higher education institutions. The authors 
noted, COVID-19 leads to serious structural changes in higher education institutions due to the 
competitive dynamics of brand strengthening, changing student needs, development and dissemination 
of new learning technologies, reducing the number of foreign students and entering large technology 
companies, as well as closure, merger and restructuring of universities due to reduced funding. It has 
accelerated and intensified long-term pedagogical trends by creating a natural experiment in which 
numerous innovations are tested and evaluated. The first signs suggest that many of the innovations 
used during the pandemic will be beneficial to students after the crisis. 

3.2 Global student survey 
Never before students from all over the world have faced such challenges as they have withstood such 
additional pressure. The pandemic and the enormous changes that are taking place in the education 
systems of all countries are affecting the education of young men and women, making their path to 
professional success more unpredictable. Many students are experiencing a transition from full-time to 
almost entirely distance learning. This has great prospects, because modern technology instantly gives 
them an endless world of information. But it also leads to excessive stress, uncertainty about the future, 
the need for self-motivation. 

According to the survey, all this is compounded by the problems that had accumulated before the 
pandemic, as the needs of students and university graduates fell somewhat out of the attention of 
educators. They face a widening gap between college curricula and the real demands of the modern 
workplace. In some countries, student arrears have risen too dramatically, and high unemployment has 
led to fierce competition for vacancies. In order to find out the realities of modern students, the 
international organization Chegg.org ordered a Global Student Survey among participants from 18 to 
21 years. The countries included in the research are Argentina, Australia, Brazil, Canada, China, France, 
Germany, India, Indonesia, Italy, Japan, Kenya, Malaysia, Mexico, Russia, Saudi Arabia, South Korea, 
Spain, Turkey, United Kingdom and the United States. 
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Our survey reveals that students want more options, including those that would lower tuition and provide 
more targeted learning. Around two-thirds of students (65%) across the countries surveyed showed they 
would like their university to offer the choice of more online learning if it means paying lower tuition fees. 
Meanwhile, over half of students (54%) say they would prefer their university course to be shorter, if it 
was also cheaper. Higher education needs to be democratized, more flexible and, crucially, more 
affordable. It is clear that something has to change. 

Students agree that they are primarily going to college for the career benefit that it brings. More than 
half (54%) of undergraduates polled say their main motivation for studying is to broaden their job 
prospects, increase their earning potential, or to fulfill the requirements for a specific career. Educators 
therefore need to give attention to how well their teaching prepares graduates for the modern 
professional landscape. So, they need technical expertise, but also lifelong learning, leadership and soft 
skills like teamwork and collaboration. 

The global data also highlights the intense pressure placed upon students around the world, 
compounded by the pandemic. Over half (56%) of students say their mental health has suffered during 
COVID-19, most of whom reported heightened stress and anxiety. Alarmingly, 22% of students surveyed 
around the world struggled to afford food over the last year. During the pandemic, students across the 
globe have shown great strength, focus and determination to keep learning and keep fighting for their 
future. They deserve huge praise and recognition for never giving up. 

Finally, we should remember that although the pressures facing today’s students are intense, the 
opportunities they have to change things for better are also greater than for any previous generations. 
Technology and social media have given them a voice, making it possible for them to create new 
solutions and potentially influence millions of people with their new ideas. Changing the world no longer 
requires a position of power in a large institution – it can be as simple as devising a new app, or building 
a following for a neglected cause on social media. Today’s students also have an instinctive grasp of 
how to use the tools available to them to make a difference in others’ lives: without received assumptions 
that things must be “done in a certain way”, they are free to break new ground and let their minds stray 
beyond the beaten path. 

In order for undergraduates to thrive in this new landscape, however, we need to listen to them. Only 
then we will be able to provide an education that is relevant to their needs and acts as a springboard for 
their success. After all, it is their dreams, their insights and their creativity that will help to rebuild the 
future [5]. 

3.3 Distance education in pandemic in different countries. 
Online education has traditionally been viewed as an alternative pathway, one that is particularly well 
suited to adult learners seeking higher education opportunities. However, the emergence of the COVID-
19 pandemic has required educators and students across all levels of education to adapt quickly to 
virtual courses. In some cases, instruction shifted online, then returned to the physical classroom, and 
then shifted back online due to further surges in the rate of infection. In other cases, instruction was 
offered using a combination of remote delivery and face-to-face: that is, students can attend online or in 
person. In either case, instructors just had to figure out how to make it work, considering the affordances 
and constraints of the specific learning environment to create learning experiences that were feasible 
and effective. 

Czech Republic. The Ministry of Education, Youth, and Sport (MEYS) launched on March 12 the 
website “Distance Education”, which supports schools and teachers in providing distance education. 
This website contains links to online educational tools, updated information and examples of good 
practices, as well as experiences regarding distance education. The Czech national TV broadcasts 
educational programming for pupils under the expert supervision of MEYS. On March 16, they set up 
and launched a live daily program, “UčíTelka”, led by teachers for primary-school pupils (grades 1-5). In 
the afternoon, educational TV programs are provided for lower-secondary pupils (grades 6-9). In 
addition, “inspirational programs” for pupils to prepare themselves for upper secondary entrance 
examinations (grade 9) are provided to help to review topics covered in lower classes. 

Finland. On account of educational institutions closures, instruction and guidance for students are 
organized by means of alternative methods, including distance learning, digital learning environments 
and solutions and, where necessary, independent learning. Testing and grading are also continued. 
Virtual learning environments are widely in use in Finland. The Finnish National Agency for Education 
guides schools to plan and organize different kinds of flexible learning arrangements. Some of the most 
commonly used tools where students are able to conduct projects and tasks independently and attend 
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classes online are Moodle, Google Classrooms, Ville, Teams, Skype and Zoom. Games and simulators 
are also already used in education, with examples like VirtualAutoedU, Sandbox or DigiVirtu. Higher 
Education Institutions also have various tools available such as their own learning management systems 
(like Moodle), streaming services (such as Adobe Connect and Zoom), Notebooks (easy-to-use 
environments for working with data and programming), electronic exams such as the Digital 
Matriculation Examination or the joint electronic entrance exam to Universities of Applied Sciences. 
Other additional content repositories and tools for students and teachers in Finland include: 

1 Content repository and materials updated and collected by the Finnish National Agency for 
Education, with numerous resources, material banks, apps and solutions for distance education. 

2 Library of Open Educational Resources, a joint service of the Ministry of Education and Culture 
and the Finnish National Agency for Education, which can be used for searching, finding, 
compiling, and sharing open educational resources (OER) from all levels of education. The 
service and its OER’s are available for use by teachers, learners and everyone else in the country.  

3 Finna, an open service that provides free access to online collections and materials from Finnish 
museums, libraries and archives in Finland. Finna was created as a part of the National Digital 
Library project, funded by the Ministry of Education and Culture. 

4 Finland’s national public broadcasting company Yleisradio provides learning programs. 

Moldova. Studii.md is being used in Moldova as a platform to connect students, teachers and parents 
to online education and is already being used by several educational institutions in Moldova. It was 
developed by Simpals, with the support of the United Nations Development Program and TEKWILL, in 
order to digitize the educational process. The platform combines different tools and features: electronic 
agenda, electronic register, lesson schedule, performance analysis, as well as information about 
students and a library, in which all the educational materials are stored. The platform is adapted for 
access from any operating system (iOS or Windows) can also be accessed from mobile devices. 25 
schools are already using this platform, while 88 educational institutions have requested to be 
connected. In 40 schools, the registration of students and the collection of necessary data have started. 
All in all, almost 32,000 users are registered in the system, including almost 14,000 students, roughly 
17,000 parents and more than 1000 teachers. 

Italy. The Italian government created a web site to support schools to activate different forms of distance 
learning during the closure period linked to the coronavirus emergency. The links of the various sections 
of the following page allow users to reach and use the platforms and tools available to educational 
institutions free of charge thanks to specific protocols signed by the Ministry of Education [6]. 

Massimo Casacchia [7] said that in Italy little attention was paid to university teachers and their distance 
education experience which was introduced quickly and posed a real challenge to the pedagogical 
content knowledge needed to teach online and to their emotional well-being. The psychological status 
of various social components plays a crucial role with university institution in designing effective learning 
environments for faculty professional development. Not paying attention to teachers and their difficulties 
could influence the quality of their didactic also and the learning and future professional success of their 
students. 

3.4 Higher education in Ukraine. 
Ukraine was one of the countries using some measures to the new coronavirus pandemic. Based on 
the official statement of the Ministry of Education and Science of Ukraine all educational institutions in 
the country were closed and face-to-face education was transitioned into distance education. Although 
distance education was used before none of the teachers were fully prepared for such a situation, neither 
materially, nor didactically, or in terms of the content. 

In particular, as Ukrainian researchers Ivan Prokopenko and Svitlana Berezhna [8] point out in their 
publication, COVID-19 encourages higher education institutions in Ukraine to implement innovative 
solutions in a relatively short period of time and to introduce distance learning using various web servers, 
platforms, resources and social services. networks. 

Therefore, in March 2020, the Department of Political, Social and Cultural Research of Kharkiv National 
Pedagogical University named after Skovoroda conducted an online survey among Ukrainian students 
and teachers of higher education institutions on socio-economic issues during the coronavirus 
pandemic. 
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The results of this survey gave the authors of the study the opportunity to identify the difficulties and 
advantages of the implemented distance learning, among the disadvantages are: 

1 Technical issues. The reality has shown that not all higher education institutions have been 
technically prepared. Consequently, lectures and seminars were replaced by conference calls, 
teachers used Google Classroom service to create subject sites, knowledge was assessed via 
word-document tests, preparation and presentation of projects was performed via Skype, new 
platforms, resources and social networks that came in handy: Moodle, Zoom, Skype, Viber, 
Telegram, and Messenger. Teachers started using external distance learning systems (such as 
Prometheus) as additional material. 

2 Psychological problems. Students noted: the lack of live communication; inability to retake missed 
practical classes; considerable increase in tasks; lack of time to complete tasks; obligation to 
carry out their family duties of controlling / taking care of younger siblings, since schools were 
closed while online classes were held; limited access to the computer, as parents were also 
transferred to remote work. According to the lecturers, they faced such psychological problems: 
inability to have individual counseling for students; increase in time for correspondence with 
students, because online courses have more detailed homework description than the usual 
classroom lessons. 

Among the positive aspects of using distance learning Ukrainian lecturers and students (according to 
the survey results) indicated that: 

1 The quality of distance education is not inferior to the quality of face-to-face training, as modern 
teaching aids are used; 

2 Students point out the positive impact of distance learning: the development of discipline and self-
organization; offline training mode makes it possible to get education at a convenient time and 
place; equal access to education regardless of place of residence, health or social status, etc. 

3 Teaching staff points out the updated role of the teacher, who becomes a mentor-advisor 
coordinating the process of learning, constantly improving the courses he or she teaches and 
enhancing creativity and skills in accordance with improvements and innovations. 

During the pandemic in Ukraine, Uman National University of Horticulture continued the online 
educational process, using such educational platforms as: Viber, Google Meet, Zoom. All participants 
of the educational process are set up for a flexible online mode and with a large baggage of acquired 
knowledge to get out of the situation in the country under quarantine. It is not the first time that teachers 
of Uman National University of Horticulture use online platforms to transfer the necessary skills, 
knowledge and abilities to students. A large number of teaching staff for distance education used the 
educational platform MOODLE. Each teacher has his own electronic office, so it is always possible to 
update the lectures or theoretical part of the curriculum, providing the student with relevant information. 
The student, in turn, gets the opportunity to inform the teacher effectively and efficiently about the 
peculiarities of the course, to carry out the learning process. 

MOODLE is a Modular Object-Oriented Dynamic Learning Environment also called a learning 
management system (LMS), a course management system (CMS), a virtual learning environment (VLE) 
or simply a learning platform, which provides teachers, students and administrators with a very 
advanced set of tools for computer-based learning, including distance learning. Moodle can be used in 
training of schoolchildren, students, at advanced training, business training, both in computer classes of 
educational institution, and for independent work at home. Moodle is a free, open source system. It is 
not only free, but it doesn’t require any paid software to run. That is, each educational institution can 
implement not just a free and the most perfect system, but also a completely licensed one, without 
spending a penny to purchase software. At the same time, any educational institution can make changes 
to the code according to its needs. Moodle is the most perfect and widespread system of such purpose 
in Ukraine and in the world. Moodle currently has 129 million users worldwide and continues to grow at 
a much faster pace than its competitors. According to statistics, the use of the Moodle platform in the 
world exceeded the use of all other platforms combined. 

The Minister of Education and Science of Ukraine, S. Shkarlet [9] said that the COVID-19 pandemic has 
significantly affected Ukraine’s education sector. After the closure of schools in March 2020, the main 
challenge was to ensure continuity of education and to create conditions for quality distance and blended 
learning. The Minister stressed that we have faced many challenges, but with the joint efforts of state 
authorities, local governments, educators and scientists, we are able to overcome difficulties, ensure 
the stable functioning of the education system and its continuous development. At the same time, the 
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pandemic contributed to the development of education: distance learning motivated teachers to improve 
their digital skills; heads of educational institutions have gained valuable experience in adapting the 
educational process to the new reality and creating safe conditions for teachers and students; Ukrainian 
education has a chance to bridge the existing digital divide. Today, the Government of Ukraine is making 
every effort to solve the problems caused by the pandemic. 

4 CONCLUSIONS 
In response to the COVID-19 pandemic, technological and administrative systems for implementing 
online learning, and the infrastructure that supports its access and delivery, had to adapt quickly. While 
access remains a significant issue for many, extensive resources allocated and processes have been 
developed to connect learners with course activities and materials, to facilitate communication between 
instructors and students, and to manage the administration of online learning. Paths for greater access 
and opportunities for online education have now been forged, and there is a clear route for the next 
generation of adopters of online education. 

Before the pandemic, the primary purpose of distance and online education was providing access to 
instruction for those otherwise unable to participate in a traditional, place-based academic programme. 
As its purpose has shifted to supporting continuity of instruction, its audience, as well as the wider 
learning ecosystem, has changed. It will be interesting to see which aspects of emergency remote 
teaching remain in the next generation of education, when the threat of COVID-19 is no longer a factor. 
But online education will undoubtedly find new audiences. And the flexibility and learning possibilities 
that have emerged from necessity are likely to shift the expectations of students and educators, 
diminishing further the line between classroom-based instruction and virtual learning. 
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Abstract 
In today’s knowledge and information based economy there is a high labour demand for individuals who 
have the necessary expertise in STEM (science, technology, engineering and mathematics) areas. 
However, numerous international research studies have indicated that interest and motivation toward 
STEM subjects among primary and secondary school children in the member countries of the European 
Union has declined, and their scientific and mathematical competence (knowledge, skills, abilities and 
attitudes) fall behind the needs of modern highly technological society. Consequently, the majority of 
secondary school students may choose not to continue their studies in science and technology. Since 
their absence from the labour market could negatively affect the economic development, it is important 
to identify the reasons of students’ low interest in STEM subjects. This is one of the main research 
objectives of an ongoing larger project which studies the students’ natural-scientific, mathematical, 
algorithmic and problem-solving thinking, understanding difficulties, and their learning styles and 
attitudes towards STEM sciences, including computer science. The study sample will consist of 
secondary school students from one Hungarian county (Komárom-Esztergom megye), one Slovak 
region (Nitriansky kraj) and southern Slovakia where the Hungarian minority lives as a regional majority. 
The proposed research instrument (STEM assessment test) was developed with a total of 20 tasks, 4-
4 tasks were chosen from school subjects of informatics, mathematics, biology, chemistry, and physics. 
The reliability of this instrument was tested by conducting a pilot study on a small sample (n = 129) of 
students both from Hungary and Slovakia. In this paper some results, analyses and conclusions of this 
empirical pilot study are presented, focusing particularly on assessment of four computer science tasks 
related to execution of given algorithm, analysis of given algorithm, creation of an optimal algorithm, and 
problem solving and logical thinking. 

Keywords: STEM, STEM education, algorithmic thinking, computer science education, secondary 
education. 

1 INTRODUCTION 
In today’s knowledge and information age, the majority of prospective employees need to acquire high-
quality science and mathematics education and their knowledge must be integrated with technology and 
engineering. The economic expectations demand the education of STEM (science, technology, 
engineering and mathematics) subjects to develop interdisciplinary knowledge and skills. Therefore it is 
surprising that while primary and secondary school students’ interest and motivation toward STEM 
subjects has decreased in the European Union, international research studies (e.g. PISA, TIMSS) have 
shown an increased interest among young people in developing countries such as Vietnam [1].  

The ongoing VEGA project Analysis of natural science and mathematics education in secondary schools 
and innovation of the content of vocational didactics studies the natural-scientific, mathematical, 
algorithmic and problem-solving thinking, understanding difficulties of Slovak and Hungarian secondary 
school students, and their learning styles and attitudes towards STEM sciences, including computer 
science. The average performance of students from these two countries has been consistently below 
the average of the OECD countries over the last 10 years [2]. One of the main research objectives of 
this project is to identify the reasons of students’ low interest in STEM subjects. 

The remaining part of the paper has the following structure. Section 2 provides a background on 
algorithmic thinking. Section 3 briefly describes the methodology of the pilot study. Section 4 presents 
the results of the pilot study focusing on computer science tasks. Finally, Section 5 briefly summarizes 
the results and draws some conclusions. 
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2 ALGORITHMIC THINKING 
Algorithmic thinking is one of the most important core competencies in computer science. According to 
Donald E. Knuth [3] an algorithm is “a finite set of rules that gives a sequence of operations for solving 
a specific type of problem”, with features of finiteness, definiteness, input, output, and effectiveness. 
Algorithmic thinking is considered to be associated with the skills of understanding, executing, and 
producing algorithms for solving given problems [4][5]. Futschek [4] defined algorithmic thinking as a 
pool of abilities among which belong (1) the ability to specify a problem precisely, (2) the ability to find 
basic actions that are adequate to the given problem, (3) the ability to construct a correct algorithm to a 
given problem using basic actions, (4) the ability to think about all possible special and normal cases of 
a problem and (5) the ability to improve the efficiency of an algorithm. 

Algorithmic thinking does not require a computer and mathematical thinking, and is almost solely 
dependent on the human’s formalization capacity for abstraction [6]. It incorporates many cognitive 
tasks, such as abstract thinking, logical thinking, structural thinking, and creative thinking [4][5]. 

Zsakó and Szlávi [7] recognize different levels of algorithmic thinking competence, which are usually 
acquired by students sequentially. These levels are the following: 

1 Recognizing algorithms and the problems that can be solved with algorithms, 
2 Executing given algorithms, 
3 Analyzing algorithms, recognizing basic steps in sequences, conditions, and loops, 
4 Creating new algorithms, 
5 Realizing algorithms, implementing them in a specific programming language, 
6 Modifying and improving algorithms, 
7 Designing complex algorithms. 

In 2006, Wing [8] introduced the concept of computational thinking, and held that this fundamental ability 
should be acquired by every individual and employed in the curricula for students of all levels. Although 
there are different efforts to define the concept of computational thinking and there is currently no 
consensus on definitions, many relevant studies have indicated that algorithmic thinking, together with 
problem-solving, belongs to the most important components of computational thinking [9] 
[10][11][12][13][14][15][16]. Moreover, Román-González et al. [17] regarded algorithmic thinking as the 
most susceptible part of computational thinking for being measured in educational research studies. 

Algorithmic thinking is an important ability in our information-based society that need to be acquired by 
every student. Since algorithms occur not only in computer science, but people use them in their 
everyday life in the form of step-by-step instructions, algorithmic thinking can also be developed through 
teaching approaches that are based on real-world situations. In this way students can make connections 
between the real-life context and the problems they are trying to solve by developing a set of steps taken 
in a sequence. Futschek [4] underlines that the problems should be not too simple, but the problem 
statement should be easily comprehensible. 

3 METHODOLOGY 
The pilot study was carried out among the first-year students of two grammar schools in Slovakia (one 
with Hungarian teaching language and one with Slovak teaching language) and one in Hungary. A total 
of 129 students participated in the survey, the sample included 62 boys and 67 girls. 

The following measurement instruments were used in the pilot research: background questionnaire, 
Kolb’s learning style questionnaire [18], logical thinking test (Raven’s Progressive Matrices [19]), 
inductive reasoning test, and STEM assessment test. The most extensive measurement tool was the 
STEM assessment test with 20 tasks (23 items), which includes test tasks from school subjects of 
physics, chemistry, biology, mathematics, and informatics. The primary goal of the pilot research was to 
verify this test. 

Questionnaires and tests were completed online using a specifically designed and previously tested 
framework [20] that recorded, among others, the time students spent on solving each item. We originally 
planned for students to complete the tests under teacher supervision, on tablets in the classroom, or in 
the computer laboratory, where some project team members would also be present. Unfortunately, the 
epidemiological situation did not allow it, as schools switched to online education due to severe 
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restrictions. Since it was not possible to predict how long this situation would last, we decided to carry 
out the pilot research, and the students completed the measurement tools individually at home. 

4 RESULTS 
This section presents the evaluation of the four computer science tasks used in the pilot study. 

4.1 Evaluation of students’ responses to the computer science tasks 
Task 1 (queuing): At least how many adjacent swaps are needed if we want to reverse the order of four 
animals? 

 
Description: There are three animals standing in a row, arranged from the tallest to the shortest. We 
can only swap two adjacent animals at a time (e. g. we can swap the giraffe with the elephant at the 
beginning, but we cannot swap the giraffe with the lion, as they are not directly next to each other). To 
reverse the order of the animals, we need at least three adjacent swaps. 

 
Answer choices: a) 4    b) 5    c) 6    d) 7    e) 8 

Correct answer:  c) 

Task 1 (queuing) is related to analysis of algorithms. The percentage distribution of responses to this 
task in the pilot research is shown in Table 1. 

Table 1. Percentage distribution of correct (green) and incorrect (red) answers given 
 by students to Task 1 (queuing). 

 a) b) c) d) e) 
queuing  (n=129) 27% 9% 56% 6% 2% 

It is clearly visible from the table that more than half of the students successfully solved the task. A 
significant proportion of students marked answer choice a) as the correct answer, probably based on 
the solution that the number of adjacent exchanges required is given by the number of animals in the 
queue. These students presumably did not understand why exactly 3 adjacent exchanges are needed 
to reverse the order of the giraffe, elephant, and lion. 

Task 2 (river crossing): At least how many times must the boat cross the river so that each soldier gets 
to the other side and the boys and the boat are on the initial bank of the river? 

Description: A squad of 10 soldiers reaches the river they have to cross. The river is deep and there is 
no bridge nearby. There are two boys with a rowboat on the river bank. However, the boat is so small 
that it can either hold two boys or one soldier (each person can row the boat and each of the boys can 
pass by himself). 
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Answer choices: a) 10    b) 30    c) 40    d) 60    e) 70 

Correct answer:  c) 

We consider it important to emphasize that the goal of this task was not just to find a solution, but to 
make an optimal crossing plan where soldiers can cross the river as quickly as possible. The percentage 
distribution of responses to the task is shown in Table 2. 

Table 2. Percentage distribution of correct (green) and incorrect (red) answers given  
by students to Task 2 (river crossing). 

 a) b) c) d) e) 
river crossing  (n=129) 16% 33% 43% 7% 1% 

The table shows that only less than half of the students could give the correct solution. This suggests 
that at the end of primary school, students do not have sufficient experience in programming and 
algorithmization. One-third of the students marked answer choice b), they presumably incorrectly 
determined the number of steps required to transfer a soldier the fastest, not counting that another 
crossing would be required to bring the boat back to the starting shore. Quite remarkable is the relatively 
high number of students who marked answer choice a), without being aware of that after the transfer of 
a soldier, the boat must also return, so that 10 crossings will obviously not be enough to transfer all the 
soldiers. Answers choices d) and e) were thought to be correct only by a small proportion of students. 

Task 3 (ladybug robot): By which sequence of instructions does the ladybug robot reach the marked 
target (red flag) in the upper right hand corner? 

 

 

Description: The ladybug robot knows three basic instructions: it goes forward 
by one square using , turns right by 90 degrees using , and turns left by 
90 degrees using  . For instance in the left figure, the ladybug reaches the 
target using a sequence of instructions     . 

Answer choices: a)  

 b)  

 c)  

 d)  

 e)  

Correct answer:  b) 
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This task is related to execution of algorithms, where students had to find the sequence of instructions 
that allows the ladybug robot to reach the target area marked with a red flag. Each given sequence of 
instructions contains consecutive instructions and repetition, and not a selection (branching). The 
percentage distribution of student responses to this task is reported in Table 3. 

Table 3. Percentage distribution of correct (green) and incorrect (red) answers given 
 by students to Task 3 (ladybug robot). 

 a) b) c) d) e) 
ladybug robot  (n=129) 6% 38% 16% 17% 22% 

Interestingly, this task proved to be the most difficult of all four, as just somewhat more than a third of 
the students was able to give the correct answer. The low number of students marking answer choice 
a) is understandable, as it was the easiest to eliminate from given choices, since after the execution the 
ladybug robot will return to the starting point. Incorrect answer choices c), d) and e) were marked by 
students in roughly equal proportions. These were already difficult to exclude clearly, as in all three 
cases after carrying out the sequence of instructions, the ladybug robot will reach the field adjacent to 
the one marked with red flag. 

Task 4 (social site): Csenge has uploaded a 
photo on the social site. Who can Csenge share 
this photo with if she doesn’t want Alfréd to see 
it? 

Description: Csenge and his friends have 
registered to a social site. Each contact is 
illustrated in the figure on the right, the line 
means that the two people know each other (e. 
g. Nimród and Csenge are friends, but Tamara 
and Csenge are not). If someone on the site 
shares a photo with a friend, his or her friends 
will also see this photo.  

Answer choices: a) Hanna, Krisztina, Fanni 

b) Hanna, Krisztina, Nimród 

c) Botond, Krisztina, Alfréd 

d) Botond, Nimród, Fanni 

e) Botond, Hanna, Krisztina 

Correct answer:  e)  

This task requires logical thinking and problem-solving skills. The percentage distribution of students’ 
responses to this task is shown in Table 4. 

Table 4. Percentage distribution of correct (green) and incorrect (red) answers given  
by students to Task 4 (social site). 

 a) b) c) d) e) 

social site  (n=129) 11% 7% 10% 12% 60% 

This task proved to be the easiest of the four tasks, as nearly two-thirds of the students marked the 
correct answer choice. The distribution of incorrect answers is almost equal. Interestingly, there were 
also students selecting answer choice c), as this answer includes Alfred, who should not see the photo 
shared by Csenge. Those who marked answer choices a), b) and d) probably did not notice that any of 
the three mentioned was friend with Alfréd, so through that person, the photo shared by Csenge became 
visible to Alfréd as well. 
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4.2 Evaluation of students’ responses to the computer science tasks by 
considering the solution times 

The percentage distribution of correct and incorrect answers given by students participating in the pilot 
study to each of the four tasks is illustrated in Figure 1. As the figure implies, at least one student 
selected each of the answer choices for all tasks. Evidence that participants used all five of the answer 
choices suggests that the distractors are functioning well. It can be stated for all tasks, that the majority 
of students was able to provide the correct answer. 

 
Figure 1. Percentage distribution of correct (green) and incorrect (red) answers to each task (n=129). 

Since during the pilot study, the students solved the STEM assessment test under uncontrolled testing 
conditions, we considered it important to examine the time it took for participants to solve each computer 
science task (this also includes the time needed for reading the text of the given task). An unusually 
small amount of time could indicate that the respondent simply marked answers without reading the task 
description. The means of solution times measured for each task are shown in Figure 2, while the results 
broken down to individual answer choices in Figure 3. 

 
Figure 2. Mean solution times in seconds for the computer science tasks. 

Figure 2 displays that students spent the longest time on Task 4 (social site). Comparing this with Figure 
1, we can notice that this task was the one where they achieved the highest efficiency of 60%. The mean 
solution times for the other three tasks are roughly similar. 

Upon analysing the data presented in Figure 3, it can be stated for all four computer science tasks that 
students who gave the correct answer have spent enough time for reading and understanding the text 
of the task. This is particularly noticeable in Task 3 (ladybug robot), where the instruction sequences 
given in answer choices require longer execution time. The average solution time spent on correct 
answers was the highest in Task 4 (social site), which is also not surprising, as understanding the text 
of this task and the graph displaying acquaintances could also be time-consuming. In Task 1 (queuing) 
and Task 2 (river crossing), we can observe that students who spent the most time solving the task did 
not mark the correct answer choice, but the difference is negligible in the case of Task 1 (0.1 seconds). 
Interestingly in Task 2, answer choice a) had the highest average solution time of 99.4 seconds, as this 
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choice can be easily ruled out after careful reading of the text. Here, students probably misinterpreted 
the meaning of crossing and considered the motion of the boat back and forth as one crossing. 

 
Figure 3. Mean solution times in seconds for individual answer choices of the computer science tasks. 

The chart shown in Figure 4 displays how the efficiency of students in solving individual computer 
science tasks changes if answers provided in less than a specified time shown on the horizontal axis, 
are not taken into account. 

 
Figure 4. The change in the efficiency of students in solving the four tasks depending  

on the number of answers provided over the specified solution time. 

It can be seen from Figure 4 that for the first 40 seconds, the efficiency of students increases for each 
task. We suppose that in all four cases, the attentive reading of the text requires at least 30 seconds. It 
could be also noticed how the solution of Task 3 (ladybug robot) in particular, but also Task 4 (social 
site) depends on the time spent on it. For these two tasks is valid, that many of those students who 
devoted more time to solving were successful. In case of Task 1 (queueing), the increase is not so 
noticeable, while in case of Task 2 (river crossing) there is a moderate decrease above 60 seconds. 
The reason behind these can be explained by the fact that a detailed examination of the initial data was 
not enough for the solution of these two tasks, but the emphasis was primarily upon the construction of 
the optimal solution plan. 

The chart in Figure 4 is closely related to the chart in Figure 5, which illustrates for each task how the 
number of students decreases if only answers provided over a specified time shown on the horizontal 
axis are taken into account. The smallest decrease was observed in Task 4 (social site) and the largest 
decrease in Task 3 (ladybug robot). Based on this figure, we can estimate the number of students who 
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stood responsibly to solve the tasks. Assuming that it takes at least half a minute to read the text of each 
task, the number of students taking the survey seriously can be estimated between 90 and 110. 

Figure 6 also shows a decrease in the number of students summarized (merged) for all four computer 
tasks, where only students who spent more than a specified time shown on the horizontal axis are taken 
into account. Based on this it can be said that 76 participating students devoted at least half a minute to 
solving all four tasks. 

 
Figure 5. Decrease in the number of student responses to the four tasks depending on the number of 

answers provided over the specified solution time. 

 
Figure 6. Decrease in the number of student responses depending on the number  

of answers provided over the specified solution time. 

The evaluation of the reliability of the subtest containing the four computer science tasks was carried 
out using the Cronbach's alpha coefficient. Although there is no general threshold above which the 
Cronbach’s alpha value would be acceptable (see [21]), it is considered to be greater than 0.7 in most 
methodological research studies. In our case the value of this coefficient is 0.663, which is just below 
the threshold. Therefore, in order to improve on the performance of the STEM assessment test, there is 
need to revise the four items before administering this measuring instrument to the targeted 
respondents. 
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5 CONCLUSIONS 
In this paper we briefly presented the objectives of a VEGA project examining the natural-scientific, 
mathematical, algorithmic and problem-solving thinking of secondary school students and analysed the 
solutions to the computer science tasks of the pilot research carried out in grammar schools in Slovakia 
and Hungary. Based on the results obtained, we can conclude that the majority of students was able to 
engage successfully with the computer science tasks of the STEM assessment test. 

The framework used for online data collection made it possible to log the time spent by students on each 
task, and thus the evaluation was also carried out by taking this into account. Regarding the mean 
solution times, it was confirmed for all four tasks that the students who marked the correct answers 
devoted a sufficient amount of time to the solution. If only student responses above a certain solution 
time are taken into account, an increase of varying degrees in efficiency can be observed in the tasks. 

In order to increase the reliability, after the evaluation of the pilot research, we revised the computer 
science tasks and made changes in the wording of these items. We hope that these amendments, and 
completing the STEM assessment test under controlled conditions (presence of a teacher in the 
classroom or computer laboratory) will result in a higher reliability score and an increase in the proportion 
of correct answers to the tasks. 
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IMPLEMENTATION OF IMMERSIVE RESOURCES: WELCOME TO 
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Abstract 
The article presents the process of conceptualization, design and production of immersive resources, 
as well as the results of their implementation and evaluation of an experience with immersive 
technologies at Tecnologico de Monterrey. Educational innovation is presented in the form of time travel 
in order to provide students with an evolutionary vision of the origin of the concepts of Citizenship and 
Democracy. Immersive learning allows the students to have the feeling of being part of a physical 
environment and to get involved in their own learning processes under the supervision of the teaching 
team. To travel to the past, a 360 ° resource on Greek civilization was designed, which allowed us to 
enter the Athens of the 5th century BC. to give context to the emergence of the concepts reviewed in 
the Citizenship and Democracy course. The results of the evaluation of the experience show a 
satisfactory evaluation of 4.87 / 5 in the opinions about the perception of learning. It is concluded that 
the educational innovation allowed to observe a high motivation for learning and that thanks to a 
perception of presence in three-dimensional environments of classical Greece, the transformation of the 
learning of Citizenship and Democracy was supported. 

Keywords: Educational Innovation, virtual reality, higher education, citizenship and democracy, Greek 
civilization. 

1 INTRODUCTION  
The educational innovation "Welcome to Athens" has the purpose to “literally” take the student into the 
physical and sociocultural environment of the ancient Greece through virtual reality. This immersive 
resource allows the possibility of traveling 2500 years into the past and entering the streets of ancient 
Athens. In addition to the 3D visual support, the various tours are accompanied by auditory information 
that describes the main characteristics that give context to the emergence of the concepts of Citizenship 
and Democracy. This resource shows the geographical position of Athens, its temples, buildings and 
democratic institutions, dwellings, political, social and cultural activities of its population. It ends with a 
visual and informative representation of the fall of Greek civilization highlighting its main contributions to 
humanity. 

Within the framework of the Flexible Digital Model of Tecnologico de Monterrey, this experience took 
place during the February – June 2021 semester for the course “Citizenship and Democracy”. Due to 
the conditions of the Covid-19 pandemic, the dynamics were carried out remotely via Zoom. Immersive 
learning has a positive impact on student motivation, achieving active participation in the acquisition of 
knowledge, skills, attitudes and values (Warbunton, 2009). 

Citizenship and Democracy is an intermediate level general education course that offers the student 
elements of historical information and analysis to understand and evaluate, from a critical perspective, 
the state of the communities of which they are part, in terms of democratic life and citizen participation 
(ITESM, 2011). As Maiztegui (2008) explains, citizenship is a historical concept inscribed in specific 
circumstances, whether they are social, economic, political and / or cultural. Therefore, its meaning 
varies according to the reinterpretation of human needs and the formal recognition of human rights. The 
concepts of citizenship and democracy have their roots in the anthropological and social conception of 
the Greek culture of the 5th century BC. (Maiztegui, 2014) 
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Immersive technology-based learning allows students to have an experiential, active and flexible 
learning experience in contexts of difficult access or high risk through virtual environments in which they 
can develop skills and apply their learning easily and safely (ITESM, 2019). 

We can question whether virtual reality is a vehicle that allows the transfer of knowledge. In this sense, 
Brown et al. (1989) points out that the use of virtual reality combines sensations to generate a perception 
of presence on site within an environment, allowing interaction with content, environments and 3D 
situations predisposing the person to carry out critical analysis and to make decisions in everyday life. 

However, as Gándara and Rodríguez (2021) explain, the student's experience not only concerns to 
immersive learning technologies, but it is also mediated by the nature of the educational activities and 
by the efficiency with which learning can be transferred between the real world and the virtual world. 
They can propitiate the integration of theory and practice in settings that feel next to authentic to students 
and in which they can experience a sense of presence. 

2 METHODOLOGY 
As shown in Figure 1, the general process for the development of immersive learning experiences can 
be summarized in five phases: 1. Conceptual definition; 2. Instructional design of immersive activities 
and resources; 3. Development of the immersive resource; 4. Delivery and training; and 5. Evaluation 
of the experience. 

The process begins with the conceptual definition, where the instructional designer works hand in hand 
with the teacher in several work sessions called "ideation phase". The objective is to identify the difficulty 
in the teaching-learning process to define an immersive resource proposal and achieve an impact on 
the teaching process. In its conceptual definition, “Welcome to Athens” arose with the purpose of 
fostering diverse conceptual, procedural and attitudinal competencies in students. Among them, 
knowing the origin of the concepts of Citizenship and Democracy and the conditions of the environment 
in which they arose, understanding their limitations and laying the foundations for monitoring their 
evolution, as well as assessing the implications of their practice in contemporary times. 

 
Figure 1. General process for developing immersive learning experiences 

In the following phases of Instructional Design of activities and Development of the resource, the 
instructional designer, programmers, developers, graphic designers and 3D object modelers take part. 
These two phases are worked in parallel with a multidisciplinary team based on the conceptual definition, 
linking the theoretical and conceptual content of the course with the instructional guideline set by the 
instructional designer. Thus, the team of developers proceeds to make the virtual reality resource. Once 
the teacher presents the content, the idea is created, which at this stage is translated into a flow diagram 
to build the script of what will happen within the resource. Figure 2 marks the programming route for the 
“Welcome to Athens” development team, the image details both the content of the resource and the 
possible navigation paths of the user. 
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Figure 2. Programming and navigation route of "Welcome to Athens" 

Once the programming route has been defined, the instructional designer and the teacher carry out an 
investigation on Greek culture with an emphasis on democratic institutions and citizen participation that 
allow the construction of informative content. Later they structure the messages that will be recorded in 
auditory capsules. Along with the graphic designers, they also define the soundtrack of Greek music 
that will accompany the audios. 

In each advance of these second and third phases, the collaboration and approval of the teacher is 
counted on. Thus, the tests and pilots of the construction of the resource are always given with the focus 
of what is necessary to achieve in the student's learning. Therefore, at this stage the pedagogical 
guideline and the evaluation scheme are also designed. These refer to the activities that will accompany 
the development of the dynamics both in the class session and outside the classroom and to the 
feedback mechanism. The application of both designs for "Welcome to Athens" is described in the 
following sections. 

In the fourth phase of Delivery and Training, the instructional designer and developers intervene to 
transfer and ensure that the teacher manages to use the resource 100%. At this stage, it is important to 
simulate the class session, perform stress tests and verify the equipment against the number of 
projected users.  

Finally, in the fifth phase of Evaluation of the experience, a feedback instrument is applied to measure 
the student's motivation, the usability of the resource and their perception of learning. Motivation 
measures interest in the learning experience; usability values the interaction with the resource and the 
activity; and the perception of learning confirms the effectiveness of the learning experience and 
appropriation of content. 

3 RESULTS 
Innovation description´s, its implementation and the results obtained are presented below. 

3.1 Graphic design and 3D modelling of "Welcome to Athens"  
Some of the details of the graphic design and 3D modelling of the production stage are illustrated in 
Figure 3. The general model of Athens begins with a digital model of geographic elevation (DEM Digital 
Elevation Model), taking care that the cartographic and orographic lines coincide with the real model so 
that the surroundings of Acropolis look as realistic as possible. 
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The lighting includes natural light due to the movement of the sun (time lapse) with animation "Physical 
Sky" (Cinema 4D), emulating a realistic sky by day and the celestial vault at night, from the geographical 
coordinates, date and time. In addition to natural lights and shadows effects, there are those associated 
with the user's movement, such as ascending or descending steps. There are also light effects and 
leftovers associated to the lighting of candles, torches and / or fire. 

The textures of each wall, floor, ceiling, column, door, room or temple surface have been carefully taken 
care of, as well as the paintings, objects and figures that are part of the decoration of each of the spaces. 
This has allowed a more precise immersion in the time and characteristics of the Greek civilization. 
Regarding the chronology, the passage of the centuries elapsed between 431 BC. and 529 AD in the 
decline of Athens, it is illustrated by a transition of banners next to the script that is heard regarding the 
dominant empire in each historical moment. The After Effects application was also used for special 
effects, such as the movement of flags in the wind, among others. 

 
Figure 3. Details of the graphic design and 3D modeling of "Welcome to Athens" 

3.2 Innovation implementation process 
The educational innovation was implemented during the February – June 2021 semester in the course 
“Citizenship and Democracy”. The dynamic was carried out with 30 students in the online mode via 
Zoom due to the Covid-19 pandemic. "Welcome to Athens" has a menu of seven possible navigations 
to be carried out without an established order: the Acropolis of Athens, the Parthenon, the Agora, daily 
life, theater and music, the Olympic games and the fall of Athens, as illustrated in Figure 4. 
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Figure 4. View and menu of "Welcome to Athens" 

During the session, a standardized guided tour was projected for all students. Subsequently, the group 
was divided into teams of five participants to answer a series of questions on the topics addressed: 1. 
Describe for the Acropolis: what was its function? How was it founded? What is its architecture like? 
And how was it financed?; 2. What do we know about the Parthenon?; 3. About the Agora, what was its 
function? What happened in the market? What happened in the Bouleuterion? What happened in the 
Prytaneum?; 4. About daily life, what was an average house like in Classical Greece? How did people 
live in them? What were the activities, rituals and diet of its population? 5. Identify four historical events 
about the decline of Athens. 

To close the dynamic, a Kahoot game was played where the students answered specific questions 
about the information they received during the virtual tour of Athens. This closing activity allowed a 
playful review of some of the concepts of the course and, at the same time, reflect on the importance of 
the evolution of the concepts of Citizenship and Democracy and the importance of promoting 
responsible and active citizenship today. At the end of the session, the students had the resource to live 
the experience again. Using their cell phones and 3D VR glasses, they had the possibility of having a 
full immersive experience and reflecting on their experience in the report of the experience. 

3.3 Evaluation of results 
When dynamic ends, a survey was applied to assess the experience of using a virtual reality resource. 
On a scale from 1 to 5, with 5 being the highest rating, the results of a sample of 26 opinions indicate 
that Usability obtained a rating of 4.65; this item refers to the interaction with the resource and the activity 
with extended reality. Motivation, which includes the perception of the use of the resource and the activity 
with extended reality, was rated 4.61. While Perception of learning obtained the highest score with 4.87; 
this includes perception and activity with extended reality. The details included in each of these aspects 
are seen in Figure 5. 

The results of the experience were also documented in the final reflections of the students. Here are 
some excerpts that support their insights:  

• “It is much more immersive, it allows you to become familiar with the place, it allows us to feel as 
if we were there, in ancient times. It leaves you in a certain way to place yourself in how life was 
before, which allows you to feel part of the story ... From the beginning it had an impressive 
introduction, I think it allowed to capture everyone's attention from the first scene, and throughout 
the dynamics always maintained an interest. Music also helped ... The contents of the resource 
are relevant since knowing the roots of who we are today, allows us to make sense of the reason 
of things and therefore it allows us to discover ways to be better”. Cesar Reyes Rodríguez. 

• “I believe that the class has set itself the challenge of creating this type of resources to improve 
the experience and learning of the students, and it has achieved it ... It is incredible, the video, 
the graphics, the music, the voices, among other factors, they are excellent and the content is 
relevant, clear and concise… I am sure that the experience of a 360 video or Virtual Reality 
dynamics is not given to us by a regular class that consists of only talking about the concepts”. 
Elda Sarahi Del Rio Santillán. 
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Figure 5. Assessment of the “Welcome to Athens” experience 

4 CONCLUSIONS 
After carrying out the “Welcome to Athens” experience, and based on the observation of the practice, 
the student reports and results of the evaluation survey, and the own experience in the process of 
conceptualization, design, production and implementation of immersive resources, it is concluded: 

• A harmonious integration and effective communication of the multidisciplinary team (composed 
of instructional designer, programmers, developers, graphic designers, 3D object modelers and 
teachers), is vital for the success of the experience. 

• In addition to the teacher's appropriation of each phase of the process, coincidences between the 
instructional designer and the modeler, and between the audio and the navigation vision, are 
essential. 

• Distance education is not limited to the incorporation of experiences with the use of immersive 
technologies. The use of VR lenses for cell phones is becoming increasingly popular; there are 
even options for self-construction. 

• A high motivation for learning is observed and it is confirmed that a perception of presence when 
interacting with content and three-dimensional environments allows closing the gap in learning 
compared to the traditional model. 

All this has made possible the transformation of the teaching-learning process of the concepts of 
Citizenship and Democracy. 
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Abstract 
The possibility of experiencing different forms of arguing is an important stage of early childhood 
education. One of the ways of theorizing argumentation is to describe it as a (predominant) verbal form 
of reasoning. This mode of conceiving argumentation, that might possibly fit in some situations, such as 
political debates, in other contexts, such as the kindergarten, is likely to offer an image of children as 
irrational and in some cases may highlight how they are far from linguistic targets. By considering a 
different perspective, it is possible to observe that children tend to adopt various argumentative 
modalities. For example, they can appeal to a multimodal discourse while reasoning, as a proof of their 
developmental abilities. In this paper, we explore the argumentative interactions of children asked to 
solve technical problems that require the manipulation of objects. A total of 44 preschool children (3-5 
years old) were grouped in dyads and triads at the kindergarten in order to solve three tasks: to build a 
tunnel with Lego®, to build a bridge with Lego®, and to realize an hourglass with different recycled 
materials. The activities were video-recorded and the argumentative discussions transcribed, by 
including also the non-verbal elements (such as the position of the tools and the participants’ gestures). 
The data (a total of 110 arguments identified in the corpus) were qualitatively analyzed in two steps: 1) 
to make explicit the argumentative structure of each argumentative exchange, according to the pragma-
dialectical approach; and 2) to interpret the implicit children’s argumentation, according to a discursive 
approach. The findings show that 46 out of 110 arguments are somehow generated by specific features 
of objects manipulated by children (e.g. “because this is made of plastic”). However, children also 
propose arguments that are not directly related to objects (e.g. “because I am not able to make a 
bridge”). Moreover, while in some cases children’s argumentations are explicit (the standpoint and the 
arguments are shared with the interlocutors), in other cases the children’s standpoints or arguments are 
implicit. Even in this case, children manage to keep a mutual understanding of the situation by referring 
to their gestures in relation to the available tools. Their actions are coherent with the specific background 
they share with the interlocutors (e.g. to push a car over the bridge during the task). The results of the 
study show the children’s active participation in the argumentative process, both at verbal and non-
verbal levels. The consideration of the embodied children’s argumentation allows to understand the 
space that technical activities (requiring the manipulation of objects) leave for collaborating at 
kindergarten.  

Keywords: Embodied argumentation, problem solving, kindergarten, multimodality, science education.  

1 INTRODUCTION 
Within modern and contemporary argumentation theories, argumentation is defined as a predominant 
verbal activity (Kreuz & Luginbühl, 2020) as “it takes place by means of language use” (van Eemeren & 
Grootendorst, 2004, p. 2) and most of (adult) forms of argumentation are expressed through different 
verbal propositions.  

Studies on young children’s argumentation have a relatively short tradition (e.g., Perret-Clermont, 
Arcidiacono, Breux, Greco & Miserez-Caperos, 2015; Pontecorvo & Arcidiacono, 2007, 2010). This is partly 
due to the rather recent emergence of modern and contemporary argumentation models of analysis that are 
applied to study argumentation in different fields. In this frame, children’s argumentation has been 
investigated through different tools: for example, Mason and Santi (1994) analysed children’s cognitive 
linguistic operations in science education classes by appealing to the Toulmin’s model (Toulmin, 1958; 
Toulmin, Rieke & Janik, 1979). Banks-Leite (1997, 1998) investigated children-teacher conversations in 
classroom by describing the general principles at the basis of children’s argumentation by the means of 
Toulmin’s model, which makes possible to reconstruct a line of reasoning starting from verbal and contextual 
elements of the interaction. Other scholars have inductively-defined categories of argumentation starting from 
spontaneous discussions between children and adults (Migdalek & Arrue, 2013).  
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Findings about children’s argumentation are strongly related to the tools of analysis and the theoretical 
frameworks adopted to look at children’s argumentation. In this regard, as a consequence of adopting 
predominantly verbal frameworks of argumentation, a main question concerning young children’s 
argumentation has emerged, namely whether children are able to argue or not. This is not surprising 
since, as suggested by Weil-Barais (1996), “lorsqu’on étudie les raisonnements à partir de normes, on 
a tendance à repérer les écarts à la norme et non pas les modes de fonctionnement réels des sujets, 
C’est un biais dont les psychologues ont été victimes pendant longtemps. C’est en étudiant, d’une part, 
la manière dont les individus résolvent des problèmes et, d’autre part, la manière dont ils raisonnent 
dans leur vie quotidienne que ces modes de raisonnement non canoniques ont pu être décrits” (p. 527). 

For this reason, we intend to shift from perspective considering whether children are able to argue or 
not to a focus on how they argue. By considering this different perspective, it is possible to observe that 
children tend to adopt various argumentative modalities. Other studies already suggested that children 
can appeal to a multimodal discourse while reasoning (Alamillo, Colletta & Guidetti, 2012; Perret-
Clermont, Schär, Greco, Convertini, Iannaccone & Rocci, 2019) and that this is not to consider as a 
lacking of children’s argumentation. On the contrary, it is a proof of their developmental abilities (Polo & 
Colletta, 2020; Siry & Gorges, 2020). These aspects are relevant in the case of the present study 
because we intend to consider different forms of children’s arguing as relevant stages of education, 
beyond the idea that young arguers are not rational and far from linguistic targets. 

In particular, we focus on situation of technical activities in kindergarten in which children are asked to 
deal with different problems that can be solved by manipulating different objects. The choice of focusing 
on technical activities is due to the fact that these activities appear to be quite usual in kindergarten and 
children are often involved in such situations requiring them to act mainly through non-verbal behaviors 
(e.g. building blocks, shelving books, painting through different instruments, interacting with peers, 
teachers during training sessions) and verbal conducts in synchronized fashion over time. Few studies 
and limited attention have been reserved to the investigation of argumentative activities during 
collaborative works in which the manipulation of physical objects is central.  

Our research question is the following: how (by means of which argumentative modalities) children solve 
a task? In this frame, looking at the reasoning that children activate to solve a task means to focus on 
the argumentation produced during different technical situations in which the children’s conducts 
(including non-verbal behavior) strongly depend to the context of production. 

The exploration of argumentative interactions at kindergarten during technical problem-solving activities 
requiring the manipulation of objects is then the frame within the present study has been developed. 
Our goal is to identify to what extent argumentation is embedded in the context of technical activities of 
objects’ manipulation. 

2 METHODOLOGY 
The present study was carried out within a project funded by the Swiss National Science Foundation 
(grant 100019-156690/1 – applicants: A.-N. Perret-Clermont, S. Greco, A. Iannaccone and A. Rocci) 
and refers to a combination of different analytical tools borrowed from modern and contemporary 
argumentation theories, such as the pragma-dialectical approach (van Eemeren & Grootendorst, 1984, 
2004) and the analysis of discursive interactions (Arcidiacono, Baucal & Buđevac, 2011). 

2.1 Participants and Procedures of Data Collection 
The data collection was realized in a kindergarten in Italy and in Switzerland (French-speaking part), 
involving a total of 44 children aged between 3 and 5 (average age = 4.6). More particularly, 25 Italian 
children (13 male, 12 female, average age = 4.8), and 19 Swiss children (11 male, 8 female, average 
age = 4.4) were observed during three types of activity (Convertini, 2019) performed in triads and dyads, 
with the help of the adult: 1) building a tunnel with Lego® blocks in such a way that a specific toy car 
could pass under it; 2) building a bridge with Lego® in such a way that two friends (two LEGO® 
characters) who live on the opposite sides of a lake could meet each other; and 3) building an hourglass 
with different recycled materials (plastic bottles, plastic spoons, sand, etc.). The building activities 1 and 
2 were inspired by the work done by Piaget (1974, 1980) and the activity 3 was proposed by the 
foundation “La main à la pâte” (https://www.fondation-lamap.org/). All the necessary permissions were 
collected by the researcher before the data collection, according to the principles of the scientific ethical 
code of the University of Neuchâtel.  
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Participants were asked to jointly solve each of the three tasks by using different available tools (Lego® 
or recycled materials). The activities were video-recorded via a camera placed in front of the groups’ 
worktable to better capture the children’s action, gestures and manipulation of different objects. An 
audio-recorder also was placed on the worktable of each group to better capture the children’s voices 
(content, prosody, etc.). In total, 43 recordings were collected, for about 24 hours of video. 

2.2 Procedures of Data Analysis 
The software Transana Basic 3.10b has been used for the treatment of the recorded data, in order to 
identify and select episodes of argumentative discussion, namely the episodes where an issue was 
discussed via the presentation of one or more argumentation. These episodes were transcribed 
(Jefferson, 2004) by including verbal, para- and non-verbal elements. Based on the transcripts, we firstly 
made explicit the argumentative structure of each argumentation following the principles of the pragma-
dialectic model (van Eemeren & Grootendorst, 1984, 2004). Afterwards, segments of dialogue 
presenting elements of implicit children’s argumentation were selected to perform a multimodal analysis 
combining an idiographic approach (Arcidiacono, 2015; Salvatore & Valsiner, 2009) with non-verbal 
elements (postures, gaze, gestures within the space and use of physical objects). Indeed, we 
reconstructed these exchanges according to the children’s perspective by considering the interventions 
as embodied sequences and by emphasizing the interplay between the various resources mobilized by 
the participants for organizing their interactions (Mondada, 2014). 

3 RESULTS 
The results presented here intend to show different modalities of taking a stand as an important part of 
the argumentative processes developed by children during technical activities in kindergarten. A total of 
110 arguments were identified in the corpus of data while trying to highlight the explicit argumentative 
structure of the observed exchanges (through the pragma-dialectical approach) and to interpret the 
implicit children’s argumentation (through a discursive, multimodal perspective).  

The findings indicate that 46 arguments are generated by specific features of objects manipulated by 
children (e.g. “because this is made of plastic”), completed by arguments that also are related to 
participants’ actions. The excerpts proposed below concern cases selected on the following grounds: to 
show a situation in which the actions performed by children are suitable ways of solving a technical 
problem during the task; to propose a sequence in which the problem solving is completed by 
argumentation.  

The setting of the following excerpts concerns the work of a group of children during the activity of 
building a bridge. The goal is to allow two characters, who are on the opposite sides of a river (a blue 
cardboard), to cross the bridge and to meet. For this purpose, children need to use the available material 
(pieces of LEGO®) to build a bridge. 

ª Excerpt 1 

Participants: Simone and Paolo 

1. Simone: this: this ((showing to Paolo two combined pieces of LEGO® while the classmate 
is putting a big piece of LEGO® as a pillar for the bridge)) 

2. Paolo: ((Simone is using the piece of LEGO® he showed to Paolo as a second pillar for 
the bridge)) No ((the second pillar is smaller than the first one and the height of 
the bridge is not regular))  

3. Simone: here it is ((he is putting the piece of LEGO®)) 
4. Paolo: No ((the bridge collapses)) this one:: ((he takes the first piece of LEGO® and 

shows it to Simone)) 

ª Excerpt 2 

Participants: Teo and Carlo 

1. Teo: I put this ((showing to the research a piece of LEGO® in his hand; then, he goes 
back to the working table, trying to add the piece to the bridge he is building with 
Carlo. The side of the piece is not fitting to the construction. Teo turns the piece 
and tries again to fix it to the bridge. The two pieces do not fit together))   

2. Carlo: give me, look how it fits ((taking the piece of LEGO® and fixing it in the right way)) 

2943



 

 

Excerpt 1 refers to a situation in which a “technical” problem intervenes, although the children are not 
making it explicit through verbal communication. Although participants have already built a big part of 
the bridge, Paolo and Simone are trying to complete it by adding additional pieces of LEGO®. In 
particular, Paolo is putting a piece of LEGO® looking as a window under the bridge, as a pillar to sustain 
the construction. Simone combines two pieces of LEGO® and shows them to Paolo, before adding 
these pieces of LEGO® to the bridge. However, the height of the bridge is not regular, because the 
Simone’s pieces of LEGO® are not good appropriate. Then, the bridge collapses and Paolo intervenes 
by taking an appropriate piece, saying “this one” and by adding it to the bridge.  
The interaction highlights some elements that can be considered of interest from an argumentative 
perspective. In fact, in the observed situation, two opposite points of view are present. Simone is 
convinced that his way of building the bridge (by using a specific piece of LEGO®) is correct, while Paolo 
anticipates the impossibility of having a regular bridge because of the different sizes of the pieces the 
partner is using. What is missing here is the presentation of explicit arguments supporting each child’s 
standpoint. In absence of verbal indications, visual elements should be invoked to understand that Paolo 
and Simone are referring to the same problem and need to identify alternative ways of doing. 

Concerning the excerpt 2, as it will be difficult to detect the argumentation by looking exclusively at the 
verbal information provided by the involved children (Teo and Carlo), their reasoning is completed by 
the actions they perform: the children advance opposite points of view based on a shared and implicit 
background, while trying to solve the problem through a multimodal discourse (Polo & Colletta, 2020). 
This indicates that arguments could also be not directly related to objects, but appealing to actions that 
provide an evidence of the children’s understanding of the situation and of their work to adjust the 
situation and reach the goal (in the selected case, to jointly build a bridge by using the available pieces 
of LEGO®).  

4 CONCLUSIONS 
Children showed different ways of taking a stand during technical problem-solving activities at 
kindergarten. In our corpus, other situations were observed in which participants position themselves with 
respect to the object of the interaction (e.g., shaking the head to say “no” or testing different cars to evaluate 
the bridge size, or looking at some picture to identify alternative ways of building the construction). 
Moreover, children’s arguments can be somehow generated by specific features of objects manipulated 
by children (e.g. “because this is made of plastic”). However, children also propose arguments that are not 
directly related to objects (e.g. “because I am not able to make a bridge”). In our corpus of data, we found 
that in some cases children’s argumentation is explicit (the standpoint and the arguments are shared with 
the interlocutors), while in other cases the children’s standpoints or arguments remain implicit. Even in the 
latter case, children manage to keep a mutual understanding of the situation by referring to their gestures 
in relation to the available tools. Their actions are coherent with the specific background they share with 
the interlocutors (e.g. to push a car over the bridge during the task).  

In our analysis, argumentation is expressed not only through a verbal form, but also through embodied 
performances requiring the coordination of verbal and non-verbal actions. In fact, as highlighted by Bose 
and Hannken-Illjes (2021), “the fact that children do not exhibit elaborate argumentative abilities in 
factual disputes should not lead to the conclusion that they do not have them at their command” (p. 53).  

The results of the present study show the children’s active participation in the argumentative process, 
both at verbal and non-verbal levels. The consideration of the embodied children’s argumentation allows 
to understand the space that technical activities (requiring the manipulation of objects) leave for 
collaborating at kindergarten. These elements of embodied argumentation during the children’s 
involvement in technical activities of problem-solving in kindergarten show that different signs are 
invoked as a part of the relationship between an object and a situation, as signs that are “physically 
connected” (Clark, 1996, p. 165). Participants are thus able to interact by referring to verbal content and 
to various gestures having the intention of showing how things are working and depicting what is being 
talked about (Kendon, 1980).  

As highlighted by Convertini and Arcidiacono (2021), technical activities requiring the manipulation of 
physical objects can prevent children to participate in verbal argumentative interactions. This aspect 
should be considered by teachers and educators aiming at considering the emergence of children’s 
argumentation. In fact, technical activities of problem-solving can constitute constructive experiences 
when the requested task is designed in a way that allows the observer to carefully consider both verbal 
and non-verbal resources activated during their interactions (Convertini, 2021).  
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We are convinced that further studies should contribute to develop this line of investigation by analyzing 
in a deeper way the types of embodied activities that may increase the quality of children’s 
argumentative interactions in educational settings.  
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Abstract  
By development and implementation of science and technology, interest of high school students in 
concepts of modern physics is growing in many countries. High school students expect that 
understanding of modern physics, such as quantum physics, special relativity, elementary particles and 
biophysics can help to solve complex problems and understand various real systems of data and 
information, which makes them competent for decision-making as responsible citizens and future 
professionals. In this paper we have analysed understanding of key concepts in modern physics by 
using results of State Matura in Physics in Croatia. The State Matura in Croatia takes place at the end 
of the final grade of high school. Physics is one of elective courses at the State Matura and each year 
is the most represented elective course with about 25 % of total students participated at the State 
Matura. We have used data from recent decade and analysed the difference of understanding of modern 
physics concepts between generations and other characteristics of students. 

Keywords: Modern physics concepts, high school students, State Matura.  

1 INTRODUCTION 
With the development and application of science and technology, the interest of high school students in 
the concepts of modern physics is growing. High school students expect that understanding of modern 
physics, such as quantum physics, special relativity, elementary particles, and biophysics, can help 
solve complex problems and understand different real data and information systems, making them 
capable of making decisions as responsible citizens and future professionals. Some analyses show that 
high school students have difficulties in developing their conceptual understanding of modern physics 
because they need to map abstract mathematical models to their experiences in the physical world and 
to move from a deterministic view of the world of event probability [1]. The concepts of modern physics 
are generally more difficult for students than the concepts of classical physics to which students are 
accustomed, due to their abstract and difficult mathematical and conceptual structure [2]. In this paper, 
we have analysed the understanding of key concepts of modern physics using the results of the State 
Matura in Physics in Croatia. The State Matura in Croatia is regularly organised at the end of the final 
grade of high school. 

As a standardised national final examination, the State Matura was conducted for the first time in 
Croatian education system in the school year 2009/2010. The State Matura examines and validate the 
acquired knowledge, skills and abilities of students that they previously acquired during their education 
in primary and secondary schools in accordance with the prescribed national curricula. Based on the 
results of the State Matura, the knowledge of each individual student is assessed objectively and 
impartially, thus obtaining a comparable grade for all students in the Republic of Croatia, which enables 
transparent access to further education at higher education institutions in the Republic of Croatia and 
abroad. The exams are prepared and conducted by the National Center for External Evaluation of 
Education in cooperation with high schools and other public institutions involved in the implementation 
of the State Matura.  

The State Matura consists of two parts: compulsory exams and elective exams. Compulsory exams 
include Croatian language, foreign language and mathematics, and the student can choose any subject 
from the list of elective subjects, but not more than six [3,4]. Physics is one of the elective subjects that 
students choose the most. Every year, about 25 % of the total number of high school students taking 
State Matura write the physics exam. The physics exam consists of two parts. The first part consists of 
tasks that are of the multiple-choice tasks, and tasks within the second part are the open type, which 
are most often numerical exercises. From the school year 2009/2010, up to 2015/2016 the State Matura 
exam in physics consisted of a total of 35 questions of which 24 were multiple choice tasks and 11 
numerical exercises. The total number of points in the exam was then 80 points, of which 48 points were 
for multiple choice tasks and 32 points for numerical exercises. Since the school year 2016/2017 the 
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exam consists of 37 tasks and has a total of 60 points. There are 25 closed-type tasks that each gives 
1 point. The open-type part of the exam consists of exercises with different points: 5 exercises with 2 
points, 3 of them with 3 points, and 4 numerical exercises with 4 points. At the State Matura exams in 
physics covers various areas of physics: mechanics, thermodynamics, electromagnetism, waves, 
oscillations and optics, and modern physics. The following table gives us the distribution of physics 
areas within the exam [5]. 

Table 1. Distribution of physics areas in the State Matura exam. 

Area of exam 
2010.-2016. 2017.-2020. 

Points rate Multiple 
choice tasks 

Numerical 
exercises Points rate Multiple 

choice tasks 
Numerical 
exercises 

Mechanics 25% 6 3 25% 6 3 

Thermodynamics 15% 3 2 15% 4 2 

Electromagnetism 20% 5 2 25% 6 3 

Oscillations, waves, optics 20% 5 2 20% 6 2 

Modern physics 20% 5 2 15% 3 2 

Total 100% 24 11 100% 25 12 

2 METHODOLOGY 
The paper uses data on the results of high school students that took parts in the exam in Physics in the 
summer term of the State Matura from the school year 2009/2010 up to 2019/2020. Data were obtained 
from the database of the National Center for External Evaluation of Education. The data consists of two 
basic sets of variables at the level of each student: 

1 General data on students - most of general data relates to the education of the student. Thus, for 
each student there is information about the type of school he/she attends, the county in which the 
school is located. In addition to this data, the database also contains information on the gender 
of the applicant, but not other personal data. 

2 Physics exam performance data - data that refers to the results of each individual student to each 
exam question. Based on these data, the total score of the student in the exam was calculated, 
expressed through the number of points and the rate of the success. 

In further research, the total correct answers, the correct answers in modern physics have been used. 
For the statistical analysis, the Frequency analyses and descriptive statistics were used in this paper, 
which were used to profile the candidates for the Physics exam. During the period of implementation of 
the State Matura the total of 90154 high school students took physics exams, which is in an average of 
over 8000 students per year. 

3 RESULTS 
In the first year of the State Matura exam, 9206 students took the exam, and over the years this number 
has been gradually decreasing, so that in the last school year, 6837 students took the exam, as it can 
be seen in Figure 1. 

The State Matura exam has been taken by students who completed gymnasium programme and those 
who completed a four-year or five-year vocational schools. 

Regarding the rate of students from gymnasiums and vocational schools, as it can be seen in the Figure 
2, at the beginning of State Matura exams in Croatia (2009/2010) the number of students from vocational 
schools was higher than from gymnasiums, but after that the number of students from vocational schools 
has been gradually decreasing, while from gymnasiums are quite stable. 

It can be seen from the Figure 2, the number of students coming from vocational schools is decreasing 
while the number of students from gymnasiums is quite stable. 
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Figure 1. Number of students per school year. 

Furthermore, the participation of male students is decreasing, while participation of female students in 
physics exam is very stable. In the first school year of implementation of the State Matura approximately 
only a quarter of the students were female, while in the last year of implementation about 40 % of the 
students were female (Figure 3). 

 
Figure 2. Number of students by type of school. 

Looking to the results over the period of the State Matura implementation, we can see an inequality in 
the success at the exams. The best results were achieved in 2015 with an average percentage of 50.36 
%, while the worst was in 2020 with an average of only 36.03 % (Figure 4). 

Analysing the success in modern physics in relation to the whole exam, it is visible that in 2011 and 
2016 the tasks in modern physics were better solved comparing to the success for the whole exam 
(Figure 5).  
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Figure 3. Number of students by gender. 

 
Figure 4. The overall percentage of success rate in examinations per school year. 

 
Figure 5. Comparison the success rates for the whole exam and for modern physics. 
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The same can be seen from the ratio of solved modern physics concepts compared to the whole exam 
(Figure 6). 

 
Figure 6. Rate of success of modern physics to entire exam by school year. 

Further, it is interesting that female students during the entire period of the State Matura implementation 
have better relative success of tasks in modern physics (Figure 7). 

 
Figure 7. Rate of success of modern physics to entire exam by gender. 

As the State Matura exam was written for gymnasium school students, it should be expected that the 
success of these students would be better than for vocational school students. The success in modern 
physics is better for gymnasium students because in gymnasiums, modern physics topics are taught at 
the end of the fourth grade, just before the examination. Analysing the graph in Figure 8, it can be seen 
that the tasks in modern physics were best solved in 2016 by both, gymnasium students and vocational 
school students. The weakest success is last school year where gymnasium students have a success 
of 0.79, and students from vocational schools only 0.52 (Figure 8.).  

The weakest success during last years may be explained by the fact that at the beginning of that school 
year in the Republic of Croatia there was a strike of all teachers lasting a month and those students did 
not follow classes. Furthermore, in March 2020, due to the COVID-19 virus pandemic, all schools were 
closed and online classes started, for which neither students nor teachers have been prepared.  

There are 20 counties in the Republic of Croatia and the city of Zagreb, in total 21. We wanted to 
compare whether there are differences in results among students depending on which county they come 
from. We observed four groups of counties. In the first group, we put the city of Zagreb as the largest 
university city in the Republic of Croatia, which, in addition to studying physics, also has the Institute of 
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Physics and the Ruđer Bošković Institute. The second group consisted of counties whose centers are 
the cities of Split, Rijeka and Osijek, which are also university cities with the study of physics. The third 
group consisted of counties that have universities in the cities of Varaždin, Pula, Zadar and Dubrovnik, 
but there is no study of physics at them. And finally in the fourth group we put all the remaining counties.  

 
Figure 8. Rate of success of modern physics to entire exam by type of school. 

The number of students per year and county is shown in Figure 9. 

 
Figure 9. Number of students by counties. 

Comparing the success of students in tasks from modern physics, we noticed that there is no significant 
difference between groups (counties) (Figure 10). 
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Figure 10. Success of modern physics tasks in relation to the success of the entire exam by counties. 

4 CONCLUSIONS 
From the above presented data, we see that the total number of high school students participating to 
the State Matura in Physics decreases, which is reflected by decrease of the total number of students 
participated to the State Matura. Furthermore, the ratio of the number of male and female students 
shows a decrease. While at the beginning of the implementation of the State Matura in Physics, 
approximately a quarter of the students were female, in the last year of implementation about 40 % of 
the students are female. It can be seen that in each of the school years of the State Matura in Physics 
there is a significant difference in the results of exams with regard to gender, i.e. in each of the school 
years, female students achieved a better result than male students. Also, in each of the school years 
there was a significant difference in the results with regard to the type of school that the students 
completed, i.e. in each of the school years the students from gymnasium achieved a better result than 
the applicants from vocational schools. Students from gymnasiums solve tasks in modern physics better 
than students from vocational schools, although they also recorded a decline in the solution of tasks, 
we can conclude that the quality of knowledge of modern physics of applicants is lower. It can be 
concluded that the Physics exam at the State Matura is adjusted to the gymnasium programmes, while 
most students from vocational schools have poorer results. 
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EMPOWERING HEALTHCARE PROFESSIONALS THROUGH 
REMOTE DESIGN THINKING: SHARING EXPERIENCES FROM THE 

UNIVERSITY EMERGENCY REMOTE TEACHING TO RETHINK 
EFFICIENCY IN OPERATING ROOMS IN TIMES OF COVID-19 

Guilherme Victorino, Roberto Henriques 
NOVA Information Management School, Universidade Nova de Lisboa (PORTUGAL) 

Abstract 
Collaborative work and agility to rethink processes are essential priorities for healthcare professionals 
[1], [2]. However, opportunities to develop these skills are rare, especially in pandemic times when face-
to-face, multi-stakeholder sessions are limited. Design thinking is emerging in healthcare, providing the 
necessary tools to facilitate critical thinking, creative problem solving, and effective communication 
between teams [3], [4]. How can we guarantee empathy and collaboration, essential to an innovation 
process [5], with remote teams? The ability to share tacit knowledge is critical to innovation [6]. Exploring 
digital co-creation sessions could enable organizations to adapt quickly to changes, promoting 
knowledge transfer and innovation capabilities. 

The goal is to guide a diverse team of hospital managers and healthcare professionals from different 
hospitals through a Design Thinking (DT) process [7] to rethink operating room (OR) efficiency in the 
context of the COVID-19 pandemic. The objective was to explore possible ways to intervene in the 
workflow and improve the efficiency of the OR through new approaches focused on humanization for 
the patient and operational optimization for the hospital. 

Through a co-creation model using an online platform, a first reading was made of the perceptions and 
attitudes of a group of experts regarding the topic and, subsequently, synchronous interactions were 
designed to capture the different opinions comprehensively. The participants represent a heterogeneous 
group from both clinical and management areas - hospital administrators and clinical staff - to integrate 
different views, experiences, expectations, and attitudes among all stakeholders. 

Keywords: design thinking; operating room efficiency; co-creation; remote teams collaboration. 

1 METHODOLOGY 
We have developed a framework for remote teams based on the three DT stages: discovery, ideation, 
and implementation. This framework is also the product of our experience using Design Thinking for 
remote teaching strategies and the design of learning spaces [8] and it is based on three remote online 
sessions (one asynchronous and two synchronous). 

The asynchronous session was conducted using the FocusGroupIt [9] online tool during a period of 
three weeks to address the "Discovery" part of the design thinking methodology. The tool allows a group 
of participants to interact in a focus group in an asynchronous discussion. The discussion had six 
different topics regarding (1) Group ice-break and scope of the challenge; (2) Cultural and behavioural 
challenges; (3) Challenges of the pandemic; (4) Technical and process challenges; (5) Organizational 
and funding challenges; (6) Ophthalmology case study discussion. 

After the "Discovery" stage, the ideation session was performed online using the Zoom platform in a 90-
minute synchronous workshop. In the session, we highlighted the issues identified by the experts 
regarding operating room management. We tried to ascertain the desired alignment of immediate result 
activities with the perception of medium/long-term value. The agenda was divided into four topics:  

1 Introduction Round - Ice-break, individual presentations, expectations for the session. 
2 Summary of Insights - Present the main challenges concerning the management of operating 

theatres, particularly in the current pandemic context. Understand how these challenges 
materialize for each hospital management experience. Share experiences and critical elements 
for each of the participants. 

3 Interventions Brainstorm – Based on the general conclusions of the asynchronous session, 
brainstorm and discuss the implementation of new solutions. 
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4 Feedback and Closure round – Synthesis of the main ideas generated and priority listing of the 
ideas. Identification of the space of opportunities, mentioning which entities should be mobilized 
to reach the intended solutions. 

Finally, to validate possible implementation challenges of the designed interventions we have conducted 
an online design thinking workshop during the 2021 Portuguese Hospital Administrators Conference 
under the topic of “leadership under uncertain times”. The session was a three hour long workshop 
mainly focused on trying to validate the design principles and ideas to increase OR efficiency in the 
specific context of ophthalmology.  

2 RESULTS 
The engagement was high throughout the different stages of the process. We had an 85% participant 
rate in the asynchronous session (stage 1) with 336 responses from 22 participants. In the synchronous 
ideation workshop (stage 2), 20 insights were formulated from 11 participants. Finally, in the stage 3 
design thinking workshop, 30 participants enrolled in the discussion on overcoming the implementation 
hurdles in the ophthalmology case study context. 

Participants highlighted that "in the health system there is little space and time for the upskill of middle 
management with innovation skills" and "given the public health context, they are very relevant." 
Participants also mentioned that "it is difficult to engage leadership in soft skills methodologies," but 
every time they do, "they recognize the importance of multi-disciplinary teams sharing and learning." 

2.1 Cultural and behavioural challenges 
A hospital organization encompasses several dimensions such as production, operational, financial, 
human resources. For this reason, it is essential to define the alignment of priority areas for the 
achievement of its global objectives. However, the participants' opinion was concordant in that it is 
difficult for them to define priority areas in such an interdependent context as a hospital. The OR was 
considered a space of convergence of a great diversity of professionals. Given this complexity, the 
establishment of dynamics that promote connection and integration with all functional units of the 
organization should be valued. Considering the clarity of the objectives defined for the OR and the 
allocation of the necessary means to achieve them, it should be noted that most participants tend to 
value the efficiency and management of the OR more highly given the current pandemic situation. 
Surgical scheduling and process reorganization are factors identified as essential to increase the OR 
efficiency and effectiveness.  

However, although the objectives are well defined, the means and support required to achieve them fall 
short of the needs. For this reason, it was considered relevant to deepen whether the participants 
perceived the defined objectives as hierarchical, bureaucratic or results-oriented. The consensus was 
that objectives should be result-oriented, although 25% of the participants recognized that the current 
process of defining objectives is still hierarchical or very bureaucratic. 

To conclude this section of the study, the quality of information management was investigated. It was 
considered inefficient by most of the participants (75%), who, despite being aware of its existence, 
criticized it for inefficiency. 

2.2 Challenges of the pandemic 
The second section explored the challenges that emerged from the pandemic situation, ranging from 
the potential impacts of adding new rules and procedures to improving the efficiency of the OR. Globally 
the increase in waiting lists after the outbreak of the pandemic has been notorious. The following points 
stand out from analyzing the participants' opinions regarding implementing new measures to fight the 
pandemic: 1) requirement to pre-test Covid-19; 2) spacing between surgeries to allow adequate 
disinfection; 3) need to treat high priority, priority and oncology patients who are on the waiting list. 

For these three points to be ensured, it is suggested to create a safety protocol, which ensures that the 
entire clinical staff is free of infection, training the protocol, clarifying all those involved in the process 
and periodically reassessing the measures implemented. The study went even further, trying to collect 
the participants' views on implementing the ideal waiting list recovery model. The opinions focus on 
applying a mixed system, public with additional and private; use of OR full potential; inclusion of clinical 
criteria in the assessment of the quality of surgeries performed, minimizing waste and; re-evaluation of 
the financing and incentives model. 
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2.3 Technical and process challenges 
In this third section of the study, technical and process challenges were investigated by asking 
participants to design a procedure to improve the efficiency of the OR. After this design, participants 
were asked to give three reasons for the eventual success of the procedure and three possible reasons 
why the measure might be resisted in implementation. 

The following points were highlighted by the participants when designing a process to improve the 
efficiency of the OR: 

1 Increasing the OR occupancy rate will require surgical scheduling, penalizing unjustified cancels. 
2 Increase the rigour of OR utilization, valuing the improvement of productivity. 
3 Reduction of pre and post-surgery periods, improving the efficacy of disinfection. 
4 Evaluation of compliance with the guidelines, holding periodic meetings with the teams and those 

involved in the process. Creation of a benchmark between internal and external teams. 
5 Periodic audits of safety procedures and fulfilment of goals. 
6 Root analysis of the costs of each intervention. 

The key points to achieve success and avoid failure are related to the valorization of human resources, 
assertive leadership, and clear and transparent communication. As a suggestion to improve this aspect, 
the following recommendations are made:  

1 Involvement of professionals in decision-making, requesting suggestions for the resolution of 
identified problems - network strategy. 

2 Clear definition of the stages of the process and objectives, including deadlines. 
3 Encouraging recognition behaviours through positive reinforcement. 

Several other suggestions were made by the participants, namely 1) the need to establish a system to 
improve compliance with surgery schedules, particularly in the first surgery of the day; 2) regular analysis 
of the surgical plan of the services; 3) optimizing the time available and identifying past failures; 4) the 
involvement of intermediate management structures, appealing to the adherence and motivation of the 
teams; 5) the inclusion of available recovery beds in the efficiency management process; and last but 
not least, 6) understanding of the whole team recognizes the advantages of the process to be 
implemented. 

2.4 Organizational and funding challenges 
After analyzing the structural challenges and the perception of the difficulties of the situation, it is 
essential to analyze the challenges associated with the funding of the proposals suggested in the 
previous section. To this end, we questioned which is the ideal financing model to improve the activity 
of the OR, giving as examples the results-based financing and the organization of the teams in 
Integrated Responsibility Centres. The participants' proposals are clear: funding should be based on 
results and should reach the teams. This ensures that the objectives are clearly and transparently 
defined and based on a transversal vision. 

Then the reasons why the topic - improving the efficiency of the operating theatre - is often not reflected 
in the daily priorities were analyzed. The aspects raised by the participants were the following: the need 
to avoid conflicts, inflexible human resources policies, the existence of other priorities resulting from a 
lack of planning, ignorance of the topic, lack of communication and motivational incentives, and the lack 
of facilities to increase efficiency. We also sought to explore the immediate consequences for the 
management of the expected reduction in demand resulting from the impact of Covid-19: negative 
impact on the health of citizens; transitory readjustment of human resources; the unpredictability of 
future demand; less revenue; and demobilization of teams - due to fatigue and frustration in the face of 
uncertainty. To reduce costs, it is suggested that the planning and dimensioning of resources for the 
period of return to normality and the forecasting of a complementarity model in access to institutions, 
including the private and social sectors.  
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3 CONCLUSIONS 
Regarding the Operating Room efficiency and based on the synchronous and the asynchronous 
components, opportunity spaces were identified to be explored in the future. 

In the last 20 years, many changes have been made concerning the autonomy of hospital units. 
However, all participants in this study agree that there should be greater autonomy. As a result of this 
autonomy, incentives may be designed to promote a new organizational culture in the OR, motivating 
the performance of the whole clinical area. Through this study, it was possible to identify three essential 
opportunity spaces: 

1 Enhancement of leadership and communication - a recurrently mentioned topic, although there is 
no clear idea on how to address it. Generally a reflection of the organizational culture and other 
upstream challenges that need to be diagnosed; 

2 Development of an information management culture - process seen as purely technical (IT and 
information managers), which does not encompass an integrated methodology of operational and 
clinical management of the OR (relevance of indicators, intuitive interpretation of dashboards, 
advanced analytical methods for decision support, etc.); 

3 Operational management of processes and resources - referred to the difficulty of effective 
planning and imminently reactive management. Gaps in terms of human resources management 
policy, in terms of physical facilities to improve the profitability of the blocks, and in terms of the 
financing model. 

In order to facilitate the search for answers to the questions raised, we highlight the points mentioned 
by the participants in the synchronous discussion sessions: 

• Development of a legislative framework that allows for the recognition of merit and evaluation by 
performance; 

• Strengthening the autonomy of the institutions accompanied by greater accountability for the 
results achieved; - Establishing management contracts with the members of the boards of 
directors, aligned with the degree of compliance with the activity plans and budgets of the 
organization; 

• Evaluating the performance of the boards of directors according to the degree of compliance with 
the objectives set; 

• Strengthening middle management, with more autonomy, the delegation of powers and greater 
accountability for the results achieved at the operational level; 

• Developing a culture of management by results in order to involve and guarantee greater 
participation by employees; 

• Create change management programmes that may enhance the spirit of continuous improvement 
of internal processes. 

Conducting co-creation sessions, in an online setting and in times or enormous pressure for healthcare 
professionals and health systems was challenging. Notwithstanding, co-creation process methodologies 
such as design thinking can be implemented without jeopardizing empathy and the creative, 
collaborative process even with remote teams working online. Pandemics offer incentives for 
experimental approaches and to collaboration and the sharing of experiences between industry and 
academia. The learning curve with new online collaboration software and tools from the emergency 
remote teaching was beneficial to another industry context, and proved to be an effective and safe 
alternative to face-to-face sessions with health teams when addressing complex challenges. 
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A NETWORK APPROACH TO THE DEVELOPMENT OF 
UNIVERSITIES IN THE ERA OF DIGITALIZATION: THE EXPERIENCE 

OF RUSSIA 

G. Bannykh 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
The modern global educational space is forcing universities to consolidate, creating opportunities for a 
variety of options, forms and methods of obtaining education. Online education, digital transformation of 
universities and the creation of digital platforms and networks in the public educational space can be 
considered as one of the most attractive ways of such consolidation and formation of digital capital. The 
purpose of this article is to analyse the experience of Russian universities in the formation of educational 
networks, consortia in the context of a general digital transformation. 

Methods and methodology: In the theoretical foundations of the study, a network approach, a systems 
approach, the theory of social capital, and the theory of digital capital were used. The empirical research 
methods were the analysis of documentary sources, the analysis of the content of Internet resources, 
the analysis of statistical data. 

Research results: Russian universities are developing in line with the global trend towards the formation 
of a global educational electronic space, the creation of a new type of open information resources 
"without borders". In recent years, in Russia the network universities have been formed, which actively 
integrate their educational products into the general educational environment and unite with other 
classical universities to implement common educational products. In addition, the process of 
transformation of universities into “third generation” Universities is actively underway in Russia, forming 
entrepreneurial ecosystems in the digitalization trend. The country has laid down the prerequisites for 
the formation of University 4.0. as an integration system with all structures of society, accompanying the 
development of a person's capital throughout his life. 

The Consortium "Digital Universities", the Association "Global Universities" are an example of a 
successful network organization of universities in the context of digitalization: a total of 35 universities 
are united in such networks. The network approach allowed universities to fully combine their efforts to 
implement educational products throughout a person's life, significantly influencing the formation of 
human capital. At the same time, such networks make it much easier for universities to accumulate their 
own digital capital. The result of the network efforts of universities can be considered the formation of a 
national platform for open education (16 universities, 731 open online courses). 

Keywords: university networks, digital capital, digitalisation of education, global educational space, 
university, digital university, higher education. 

1 INTRODUCTION  
The modern world is in a state of "network individualism" as a result of a "triple revolution": the growth 
of social networks, the Internet's ability to empower people and the constant connection of mobile 
devices [1]. 

The formation of a network of interactions, commitments, relationships between institutions and 
organisations has become a sign of success and effectiveness. In addition to the globalisation of the 
educational services market, among the prerequisites for the emergence of such a form of cooperation, 
one can also name the desire of universities to strengthen their positions in the local and international 
markets by combining the experience and resources of participants, mutual assistance and increasing 
resilience to changes in the external environment. Networks provide a synergistic effect in the form of 
an increase in social capital of both individual universities and the entire higher education system. Online 
education, digital transformation of universities and the creation of digital platforms and networks in the 
public educational space could be considered as one of the most attractive ways of such consolidation 
and formation of digital capital. 
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The relations of the power vertical in the implementation of state educational policy that have developed 
in Russia have led to the fact that the main decisions remain with the federal centre and universities 
located in strategic proximity to it. Regional universities have fewer opportunities to influence policy and 
decision-making, to develop themselves and higher education in the region of presence. 

Therefore, an urgent task is to study the network capabilities of a modern university and its impact on 
the development of the region and the higher education system. 

The formation of networks between organisations has become relevant in the new conditions of the 
information society, where the value of the speed and intensity of connections between different actors 
is increasing. According to Castells, the formation of a "network society" - a dynamic open system is 
taking place; it is based on "networks of production, power and experience" [2]. 

The problem is the lack of systemic information about the phenomenon of network organisation of 
universities in modern Russia. Therefore, the purpose of this article is to analyse the experience of 
Russian universities in the formation of educational networks, consortia in the context of the overall 
digital transformation. The article addresses the following issues: 

- A network approach in higher education as a way to study the problem 
- University networks: global experience of creating 
- Analysis of the real practice of Russian universities in the formation of university networks 

2 METHODOLOGY 
The network approach is interdisciplinary and versatile for studying the behavior of complex systems 
and analysing complex processes. The digital transformation of the system of society and the education 
system as a whole is the very process in relation to which the use of the network approach can be 
considered optimal. In this article, the author dwells on the interdisciplinary nature of the network 
approach in social and management sciences.  

The network paradigm was formed within the framework of two large conditional groups: "mathematical" 
approaches focused on the consideration of abstract characteristics and properties of ideal networks; 
"socio-scientific", in which the network interaction of individuals or organisations is studied [3] 

The network approach has received maximum development in political sciences, characterising the 
public political space and the activities of political actors in it. So, Silke Adam, Hanspeter Kriesi see the 
political network as regular communication and frequent exchange of information, which lead to the 
establishment of stable relations between the participants and the alignment of their common interests. 
In their opinion, Networks exist at the transnational, European, national, regional, and local levels and 
can be distinguished according to their macropolitical or domain-specific scope [4] 

The concept of a network and its widespread use has become a consequence of the volatility of the 
world, networks are formed as a response to the challenge of modern civilisational changes. For M. 
Granovetter, a network is “a set of stable contacts or similar social relations between individuals or 
groups” [5]. A network is non-system-organised integrity in which each element can have several roles 
(functional values) at certain points in time or play different roles at different points in time. In 
management science, a network can be considered a decentralised space in which activity is constantly 
taking place between interconnected elements - the nodes of this network. 

P. Plastrik, M. Taylor, and J. Cleveland think, that networks have unique capabilities for achieving the 
social impact that distinguish them from other forms of social organising, and generative social-impact 
networks are particularly suited for addressing complex problems [6]. 

The network approach in education is applied as an interdisciplinary one: for example, a group of 
researchers applied it to understanding the formation of a teaching culture at a university 
(communication between teachers as a central link of culture) [7], others - to describing the results of a 
network of educational institutions (Every Learner Everywhere - learning support network for blacks, 
Hispanics, indigenous peoples and students from poor families) [8]. A. Chou writes about the global 
educational networks of the city based on research using the system of education globalisation index 
[9], J. Geraint - that universities are more effective in networks with employers [10] 

The modern education system, represented by educational and scientific organisations, in the context 
of socio-political and economic transformations, also forms its own networks - networks of schools and 
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universities, networks of scientists and teachers, and many others. Consider the benefits of networks 
for the education system: 

- High adaptability to changes 
- Unlimited growth potential and attracting new members 
- Cost reduction 
- Internal self-regulation of the behavior of participants 
- Focusing on priority processes and objects 

The network approach makes it possible to look differently, not within the framework of the structural 
and functional paradigm, at the functioning of educational organisations in the conditions of mass 
accessibility of education and a radical change in the functional roles of these organisations. 

Such a network makes it possible to use the resources and connections of educational organisations 
much more efficiently, which affects the increase in their social capital. P. Bourdieu defines "social 
capital" as "an aggregate of actual or potential resources associated with the possession of a stable 
network of more or less institutionalised relations of mutual acquaintance or recognition" [11]. In a digital 
society, the formation, accumulation of digital capital becomes a priority. Digital capital refers to the 
process and result of an economic entity gaining experience in the digital environment using digital 
technologies. 

Educational organisations are organisations that are directly involved in the process of creating digital 
capital and transforming it into social and organisational. So, the presence of a university development 
strategy, its inclusion in-state programs, getting into international rankings leads to the formation of great 
opportunities for creating students' digital capital [12]. 

3 UNIVERSITY NETWORKS: RESEARCH EXPERIENCE 
Today, universities are joining communities or forming networks to reduce costs and be more adaptable 
to ongoing transformations. Universities join coalitions to discuss progress towards sustainable 
development, share experiences and formulate joint policies. 

A 2018 study of 25 universities under the UN «sustainable development goals» agenda highlights the 
importance of the autonomous nature of universities. In networking, universities stimulate the political 
environment, deliberately contributing to the achievement of common goals (sustainability). Thus, 
networking can be an important mechanism for systemic change in higher education, and the nature 
and role of social capital embedded in higher education networks should be the subject of further study 
[13] 

From the standpoint of a network approach, the university itself can also be considered networked in 
some cases. In total, there are four types of network universities: 

• Distributed (educational and scientific complex with developed infrastructure of educational, 
scientific, innovative, production resources), 

• Geographically distributed (an educational and scientific complex that implements educational 
services through branches in various regions of the country and abroad), 

• Virtual (educational and scientific complex providing services in the format of e-learning and 
distance educational programs) 

• Electronic network (this is a virtual university that implements "innovative strategic partnership of 
the university, research, production, innovative and entrepreneurial enterprises and 
organisations" located both within and outside the country/region) [14]. 

However, first of all, this article examines the networks of universities, which, by combining resources, 
produce a synergistic effect for the formation of social and digital capital of its educational organisations. 
The universities themselves are represented in such a network by “nodes” between which basic and 
weak ties are formed. The shift in emphasis from network nodes to "weak links" emphasises the specifics 
of the network form of organising this type of interaction 

Networks of universities can be considered as a set of homogeneous and heterogeneous independent 
economic entities that coordinate their activities and jointly use financial, material, technical, intellectual 
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and other resources to solve specific problems of the development of higher education and science at 
the federal and regional levels. 

The most common types of networking are networks, consortia, associations, clusters, and branch 
networks. All these organisations bring together three or more universities from different countries of the 
world for long-term joint work in different areas. Basically, partnerships are between universities. In some 
Networks, industries, government or non-profit organisations, research centres, and other organizations 
act as partners alongside universities. For full-fledged work within the network university, sufficient 
financial resources are required, so they can be formed from the initial admission fee, annual 
membership fees, and other expenses. 

In the world space, you can now find at least 25 university networks, associations, uniting about 1100 
member organisations from more than 115 countries. Some of them appeared at the beginning of the 
20th century: Association of Commonwealth Universities (ACU) unites 500 universities. In the 1970s 
and 1980s, the Canadian University Society for Intercollegiate Debate, Coimbra Group, and Utrecht 
Network was formed. 

In 2000, the Worldwide Universities Network (WUN) appeared, which now includes 17 universities, the 
University of the Shanghai Cooperation Organization (SCO University) unites 50 universities, the 
International Research Universities Network (IRUN), consisting of 10 universities. 

3.1 Networkisation of Russian universities 
Technical universities were among the first to form an association. The Association of Technical 
Universities was created in 1993 on the basis of the section of technical universities of the Eurasian 
Association of Universities. Currently, the Association includes 130 technical universities of Russia and 
the member states of the Commonwealth of Independent States. The Association pursues an active 
policy aimed at uniting the efforts of states, educational institutions, organisations, and enterprises to 
implement the priority development of higher engineering and technical university education based on 
progressive pedagogical ideas, combining the best traditions of universities and higher engineering 
schools. 

The experience of participation in international network projects at Russian universities began in 2008 
when memorandums of the  Shanghai Cooperation Organisation (SCO) Network University and the 
Commonwealth of Independent States (CIS) Network University were signed. In addition to them, since 
2015 Russia has also participated in the BRICS Network University. 

The CIS Network University in its functionality repeats the European program "Erasmus Mundus", aimed 
at forming a single educational space on the territory of the CIS. The network was created in the form 
of a Consortium. Its participants are 28 universities from nine countries: Armenia, Azerbaijan, Belarus, 
Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, and Ukraine. The main goal of the project is the 
implementation of joint master's programs, the training of highly qualified specialists, and the 
organization of mobility [15] 

Within the framework of the SCO University, specialists are trained in priority areas: regional studies, 
energy, nanotechnology, IT technologies, ecology, pedagogy, economics. This network of universities 
includes 79 universities from countries such as Kazakhstan, China, Kyrgyzstan, Russia, Tajikistan and 
Uzbekistan, Belarus; observer states - India, Iran, Mongolia, Pakistan [16]. The main objectives of the 
project are to expand the mobility of students, graduate students, teachers, increase scientific and 
academic cooperation. 

The BRICS Network University, defined as a network of higher education institutions of the participating 
countries, was initially positioned as a predominantly educational project aimed at bilateral/multilateral 
short-term co-education, master's and doctoral programs, as well as joint research projects in various 
fields of knowledge in accordance with common standards and quality criteria and the need for 
recognition of learning outcomes by all participants in accordance with national standards. Since the 
educational systems of the countries differ, it was necessary to develop common approaches to 
assessing graduates in order to unify learning outcomes, which would make it possible to equally 
recognise the value of a graduation diploma in all five BRICS countries [17]. The BRICS Network 
University includes 56 leading universities in highlighted priority areas: water resources and 
neutralisation of pollution, informatics and information security, research of the BRICS countries, 
economics, ecology, and climate change, energy. 
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During the formation of the SCO Network University (NU), some problems of such international 
cooperation were identified that made it difficult to achieve a quick synergistic effect: this is the legislative 
recognition of learning outcomes by all participants in a network university, a difference in educational 
standards, and discrepancies in joint financing. Nevertheless, already in 2010, the first student 
exchanges took place and the number of students is increasing annually.  

For student mobility programs, the first students of Brix Network University were able to travel only in 
2019 due to the complexity of coordinating curricula and programs. Recognition of learning outcomes 
and so on. the main stages of functioning are determined: the preparatory stage (2015-2020), the stage 
of formation (2020-2022), the stage of approbation and implementation (2023-2025), and the stage of a 
full-fledged work format (from 2026) 

In addition to participating in international networks, university networks are also independently formed 
in Russian higher education. It is very important that modern networks are uniting in the context of the 
active development of digital technologies. 

The Association "Global Universities" was created in February 2014 with the aim of coordinating and 
uniting the efforts of universities focused on achieving international competitiveness. As of now, the 
Association includes 21 universities. The main goals of the Association are to coordinate the activities 
and consolidate the efforts of the universities-members of the Association in the field of higher and 
additional professional education, as well as in the field of scientific and innovative activities 
(https://globaluni.ru/#/about) 

The results of the association's activities are very significant. Russian universities increased their 
presence in the subject areas of the world rankings QS, THE, ARWU in 2021 compared to 2013. [18]. 
So, in 2013, Russian universities were represented in 41 subject areas, in 2021 - in 116. 

The Association calculated that, on average, in Russia, the growth in university costs in the spring 
semester of 2020 turned out to be about three times higher than their forced savings on the termination 
of the use of a number of premises and a reduction in the scale of academic mobility [19]. At the same 
time, universities ensured that the size of tuition fees for students remained at the level of 2019 in 2020, 
thereby losing a significant part of extra-budgetary income. In March 2020, a special Internet platform 
Keep Learning was created within the framework of the association (https://od.globaluni.ru/keep-
learning/news/). The task of the platform was to support students and teachers of Russian universities, 
as well as to provide high-quality education for students and provide methodological assistance to 
teachers and university administration in the context of the transition to distance and blended learning. 
But even now, the platform is successfully functioning, providing teachers and students with materials, 
methodological recommendations, and reviews of universities' practices in conducting distance and 
blended learning formats, as well as issues of their organisation. 

In 2019, 30 Russian universities joined the Charter on the digitalisation of the educational space. The 
document lays down the principles for the formation of the Russian market for IT solutions for universities 
with a set of rules that stimulate cooperation and ensure its technical capability. This document became 
the defining foundations of the consortium "Digital Universities" 

Tolyatti State University initiated the creation of the consortium, 13 more universities, six industrial and 
one research partner - the University consortium of big data - expressed their consent to participate in 
the work.  

The members of the Digital Universities consortium believe that the absence of a civilised market for 
digital solutions for universities hinders the effective development of the higher education system in 
Russia and the achievement of the required level of competitiveness in the international education 
market (). Large budgets for digitalisation only lead to the creation of our own architectures and solutions 
that do not fit well with each other, which only exacerbates the problem with the transfer of digital 
innovations that are being developed by the leading universities in digitalisation. Digital technologies of 
Russian universities have long been in need of standardisation of approaches to their implementation, 
which will increase their efficiency and reduce costs 

The consortium decided to create a unified information model of the university, unified process registers, 
digital services, and basic IT services, as well as a package of standards for the interaction of university 
services and software products. After the standard is ready, it will be necessary to certify the relevant 
solutions and IT infrastructures of universities to the requirements of the standard. Further, it is planned 
to create a marketplace so that large package IT solutions correlate with each other and with individual 
services that can be made by independent developers, including students. 
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The consortium members do not pay membership fees, but unify standards, solutions, and costs for 
their own digitalisation in accordance with the rules agreed with other participants. Thanks to this, a 
synergistic effect appears, which is expressed in the formation of a high level of digital and social capital 
of both the consortium and an individual participant, increasing the competitiveness of each member of 
the consortium, and the entire Russian university system in the international education market. 

The industrial partners of the consortium are Galaktika IT, TANDEM IS, Altarix, and Business 
Management Systems, which have a high level of competence in business analytics, development, and 
implementation of complex IT solutions for educational institutions. The consortium also includes the 
MMIS Laboratory (Laboratory for Mathematical Modeling and Information Systems LLC). The software 
of the MMIS Laboratory for managing the educational process is used in more than a thousand 
educational institutions of higher and secondary education in Russia and the CIS. Another member of 
the consortium as an industrial partner is IPR Books - one of the largest electronic libraries (LLC “IPR 
Media Company”). 

The University Consortium of Big Data Researchers is an association of educational organizations that 
carry out fundamental and applied research in the collection and analysis of big data, as well as develop 
products and tools for working with big data (http://opendata.university/about). Today the consortium 
unites 28 universities. The goal of the consortium of big data researchers is to conduct joint scientific 
and applied research and solve socially significant problems using data collection and analysis. The 
industrial partners of the Consortium are the technology companies Kribrum, Megaputer Intelligence, 
Forecsys. 

4 CONCLUSIONS 
In response to the global challenges of globalisation, digital transformation, and permanent volatility, 
new forms of interaction between higher education organizations, both at the international and national 
levels, are developing - university networks. The network approach is interdisciplinary and universal for 
studying the behavior of complex systems and analysing complex processes, which is optimal for 
studying the functioning of modern universities. 

A network is understood as a set of educational institutions that have common goals, resources for their 
achievement, and mechanisms of network interaction between them. 

The university network makes it possible to use the resources and connections of educational 
organizations much more efficiently, which affects the increase in their social capital. Educational 
organizations are directly involved in the process of creating digital capital and transforming it into social 
and organisational. 

Networks of universities can be considered as a set of homogeneous and heterogeneous independent 
economic entities that coordinate their activities and jointly use financial, material, technical, intellectual, 
and other resources to solve specific problems of the development of higher education and science at 
the federal and regional levels. The most common types of networking are networks, consortia, 
associations, clusters, and branch networks. 

In the global space, university networks began to take shape more than 100 years ago, today uniting 
more than 1000 universities around the world. In Russia, this process began from the moment the state 
was established - in the 1990s. 

Today, Russian universities are included in the BRICS, SCO, and CIS network universities, the 
Association of Technical Universities at the international level, the Global Universities Association, the 
University Consortium of Big Data Researchers, and the Digital Universities consortium uniting more 
than 60 universities have been formed at the national level. 

Therefore, we can say that Russian universities are developing in line with the global trend towards the 
formation of a global educational electronic space, the creation of open information resources of a new 
type “without borders”. The process of transformation of universities into universities of the "third-
generation" is actively underway, forming entrepreneurial ecosystems in the trend of digitalization. The 
country has laid the prerequisites for the formation of University 4.0. as a system of integration with all 
structures of society, accompanying the development of a person's capital throughout his life. 

At the same time, universities face a number of challenges. For example, a lack of material resources. 
The Network University operates at the expense of subsidies received by the educational organisation 
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from the state; own funds of universities (including funds); personal funds of participants in network 
interaction. 
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Abstract 
In our previous research, which we carried out in the academic year 2020/2021, we found that university 
students are most dependent on education outside their alma mater among other educational levels 
(primary schools, secondary schools). Perhaps the biggest problem has been and is the adaptation of 
teaching methods and content to this type of education. It is time to adapt to the situation. In our 
research, we also found that more than 92% of surveyed university teachers (lecturers and instructors) 
prefer education in university conditions (lecture halls, exercise laboratories, research facilities). At the 
same time, more than 78% of teachers have indeed adopted the education of the subject without 
previous experience to distance education. In higher education, its supra-regional characteristics are 
specific, and thus also the most endangered group of students, as they meet in classes from all parts of 
Slovakia, including Erasmus + students. During situations such as online teaching, students feel bored 
(86% of respondents), meaningful (74% of respondents), think about graduation (29%), do not enjoy 
lectures from teachers (79%), would welcome more interactive education (93%). The presented paper 
proposes the teaching and priority of the curriculum of the subject Video Surveillance Systems during 
distance education with an emphasis on the obtained research results. 

Keywords: Proposal, security, video surveillance systems, distance education, curriculum, COVID-19. 

1 INTRODUCTION 
CCTV security systems (video surveillance systems) belong to the group of technical elements of 
protection of persons and property. At present, they are used not only for property protection but also in 
production or other applications. Camera security systems as well as other technologies are constantly 
adapting to market requirements and trends [1, 2]. Systems originally intended only for monitoring 
images from individual cameras have changed to systems that serve not only to protect property but 
also to protect life and health [2, 4].  The importance of security systems will continue to grow in the 
context of increasing demands on the security of people and property [3, 5, 6]. At the University of Žilina 
in Žilina, such systems are taught as part of the security management study field [7, 8]. The problem, 
however, is that during the pandemic, it was necessary to conduct laboratory exercises differently [8, 
10], because students did not have the opportunity to physically touch, test, set up, or design security 
systems directly in the classrooms [9, 11]. 

In our research, which we carried out in the academic year 2020/2021, we found that university students 
are most dependent on education outside their alma mater among other educational levels (primary 
schools, secondary schools). Perhaps the biggest problem has been and is the adaptation of teaching 
methods and content to this type of education. It is time to adapt to the situation. In our research, we 
also found that more than 92% of surveyed university teachers (lecturers and instructors) prefer 
education in university conditions (lecture halls, exercise laboratories, research facilities). At the same 
time, more than 78% of teachers have indeed adopted the education of the subject without previous 
experience to distance education. In higher education, its supra-regional characteristics are specific, 
and thus also the most endangered group of students, as they meet in classes from all parts of Slovakia, 
including Erasmus + students. During situations such as online teaching, students feel bored (86% of 
respondents), meaningful (74% of respondents), think about graduation (29%), do not enjoy lectures 
from teachers (79%), would welcome more interactive education (93%). [3, 4, 12] 

Based on the previous 2 academic years, marked by the COVID-19 pandemic and a survey of students, 
we propose an updated curriculum of the subject Video surveillance systems. 
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2 METHODOLOGY 
The FSE cooperates with many institutions, develops international scientific research and pedagogical 
relationships, and shares publication activities with foreign universities [2]. The FSE’s Departments are 
listed below: 

- Department of Fire Engineering, 
- Department of Security Management, 
- Department of Crisis Management, 
- Department of Security and Safety Research. 

Research activities of the Department of Security Engineering (DSE) include organisational and 
technical aspects of security, safety and protection of people, assets, information, security management, 
and the following technical segments: 

- alarm systems – CCTV (Video Surveillance systems), 
- alarm systems – detection systems, 
- mechanical barriers, 
- electronic access control systems [3] 

We provide teaching of a subject named Alarm systems – CCTV (Video Surveillance systems). The 
course information sheet (see Fig. 1) of this subject with necessary information is available at Faculty’s 
official webpage to all university students [2].  

 
Figure 1. The course information sheet of the subject Alarm Systems – CCTV (Video Surveillance Systems 

on DSE FSE UNIZA before pandemic situation [2)]. 

In the pre-pandemic period (standard full-time education in university classrooms), education was 
divided into lectures and exercises, while the lectures were focused mainly on classical lectures in terms 
of theory with a minimum of activities during the lecture. The exercises, on the other hand, were more 
about involving students - an example of laboratory activities carried out in specialized classrooms: 

• assembly and disassembly of elements of video surveillance systems,  

• cable routing, cable connection, cable terminals,  
• setting up a video surveillance system in a specific manufacturer software, use of analytical 

functions on specific video system elements,  

• excursions in selected companies, excursion to city police in the surveillance center,  
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• student presentations of selected year topics, etc.  

Our task is to design an innovative education system for the pandemic period, ie for the period of online 
education. This proposal consists of a standard curriculum of the subject, a more detailed description of 
the individual proposed modules, and finally, after a pilot deployment in 2021, we also publish the first 
results of the online survey. 

3 RESULTS 
Based on the pandemic, we propose the following structure of the course, which would, if necessary, 
distance education at least partially fulfill the main goal of the course, to provide educational activities 
on surveillance systems and provide practical training as much as possible (design, installation, and 
setup of video surveillance systems).  

3.1 The curriculum of redesigned subject for pandemic distance learning 
Based on the experience of previous years, including distance learning during a pandemic, we propose 
to adjust the educational curriculum in Table 1 with main objectives, purpose, and expected educational 
outcomes. 

Table 1. The proposal of curriculum for distance education of subject Video surveillance systems. 

Subject Alarm systems – Video surveillance systems 

Holders Teachers and educators 

Target group Students in 2nd degree (Engineers) 

Students / hours 2 groups /  30 students / 2 hours per week (13 weeks semester) 

Objectives The objectives of this course are to enable students with special distance needs, as well 
as regular university students with a focus on video surveillance systems, to acquire 
important competencies that would enable them to independently and correctly design 
and evaluate video surveillance systems in companies or municipalities. As distance 
learning is one of the possible solutions for continuing education during a pandemic 
situation, another goal is to cover as many activities as possible through distance 
learning using students' personal computers and an internet connection. 

Purpose Awareness of the need to acquire practical knowledge and skills for designing video 
surveillance systems, respectively. other related protection systems. To prepare 
students to face the challenge of evaluating the supervisory system in the company, in 
the municipality, and based on risk assessment and opportunities to know how to design 
surveillance systems with the help of IT software applications. 

Expected 
educational 
outcomes 

Students can apply the acquired practical knowledge and skills in a selected company 
or state administration in Video surveillance systems. Encouraging other students, 
companies, to regularly review property protection systems and update not only the 
documentation but also the real goals of protection systems. 

Activity cost Material and resources are needed to carry out the planned activities. In distance 
learning only own personal computer with internet connection. 

Evaluation method Regular monitoring assessment of students: activities, participation, works. 

3.2 Proposal of modular education 
The structure of the proposed subject Alarm Systems – CCTV (Video surveillance Systems) is 
based on the interconnection of the following 3 modules, which are divided between the teacher and 
the students. The modules are also divided into theoretical and practical activities (modules).  

The course Alarm Systems – CCTV (Video surveillance Systems) is divided into 3 basic modules: 

1 Theory – in distance learning are focused on standard lectures (together 11 basic themes with 
distance activities, working on PC) with special activities during lectures:  
o basic concepts - activities for students: searching live streams on google, etc.  
o legal requirements - activities for students: searching selected act, paragraphs, etc.,  
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o technical standards - activities for students: searching ISO, EN, national technical standards 
in video surveillance system,   

o video surveillance system - activities for students: searching ISO, EN, national technical 
standards in video surveillance system,  

o theory and functions of video surveillance elements - activities for students: questions and 
answers,  

o surveillance system design (principles) - activities for students: questions and answers,  
o surveillance system design (best praxis) - activities for students: working with special 

secured documents from real security projects,  
o surveillance system design (IT software support) - activities for students: working with 

selected video surveillance design software (VideoCAD, Axis Design SW, CCTV CAD, etc.),  
o errors in designing surveillance systems - activities for students: searching errors on public 

streams,  
o modern surveillance systems with video analytical functions - activities for students: 

working with analytical functions in selected IT software,  
o experts - practical experience from selected lecturers or vendors of security systems - 

activities for students: work based on the requirements of these experts, 
2 Practice – in distance learning are focused on mandatory and voluntary activities that each 

student should make as home works (video surveillance project) with own PC, where is necessary 
to make it in selected text editor and software for design video surveillance systems: 
o Mandatory activities in designing a video surveillance system: 

§ Description of the environment, 
§ Protection and risk assessment, 
§ Evaluation of current protection, 
§ Design of a new solution for video surveillance system, 
§ Drawing a design in a software program, 
§ Presentation of design. 

o Voluntary activities in designing a video surveillance system: 
§ Selection of a suitable object (e.g. School, administrative object, company, city bus station, etc.), 
§ Selection of security elements and their functions, 
§ Selection of video surveillance design software. 

3 Presentation and Results – at the end of each semester is necessary to make an online 
presentation of the project (results). Students' work is evaluated based on the created project and 
presentation. The points for the test, which are the basis for the final exam, are added to the 
overall evaluation of the course. 

By changing the content of teaching, we have transferred a large part of the activities to students. They 
need to be more active at home. They acquire theoretical knowledge in lectures and self-study. We 
reoriented the practical skills they acquired in the pre-pandemic period (during the normal full-time 
education) from seminar exercises to educational videos and presentations from these practical classes. 
In another way, we could not replace practical teaching. 

3.3 Survey of student satisfaction after the above measures 
At the end of the summer semester (June 2021), we conducted a brief satisfaction survey with the 
teaching of the subject Alarm systems - Video Surveillance systems (CCTV). We surveyed a sample of 
52 students. We asked and overall satisfaction with the subject (Figure 2), focusing the questions on 
evaluating the content and form of education. The last question was a statement for comparison with 
other subjects and room for further improvement. We summarize the results in the following graphs. 
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Figure 2. The survey of the course of the Alarm Systems – CCTV (Video Surveillance Systems. 

Of the 52 students, 51 students completed the questionnaire. The questionnaire was entered within the 
last hour, which achieved a high return of 98%. The most common expressions in the most interesting 
question included answers such as an interesting way of education and assignment, practical videos 
and demonstrations, the possibility of active participation during lectures and online exercises, 
interesting things in practice, “I was not bored”, etc. 

The most common answers in the case of UNINTERESTING were: a lot of theory, a lot of computer 
work, some topics were challenging, a lot of assignments, etc. 

Results of scale inquiry: Form of subject education: the most frequent answer was really good (32 
students / 63%), then most satisfied (12 students / 24%), satisfied (4 students / 8%), sufficient and least 
satisfied both (2 students for each / 4% for each). The results for the questions of the form of tasks and 
the content of tasks were very comparable to the results for the form of subject education. They differed 
minimally. The results regarding boredom during online education were interesting. The results show 
that most students are bored with answers Scarely (27 students / 53%) and right behind them is the 
result I enjoyed it at all (19 students / 37%). We were very pleased with this result, because if we were 
to compare last year's results, we have made an enormous shift in this area, and we have attracted 
much more students than we expected. The rest of the answers: At least (3 students / 6%), Often (1 
student / 2 %) and Once a month (1 student / 2%). in a comparative question with other technical 
subjects, our subject AS CCTV VSS most often appeared among much better and better. These results 
are more for further work within the faculty and are not as interesting to the public as for the management 
of the department.  

Other recommendations for improving the subject were the most common suggestions from students: 
less theory and more practice, more interesting things, lectures from the laboratory environment and not 
only from the computer (authors note: there were 4 lectures out of 12), the proposal for an interview 
from the excursion (authors' note: in the past, we also realized excursions to the city police and the 
surveillance center of the camera system in selected companies). Other proposals either approached 
the above or were irrelevant (or empty). 

4 CONCLUSIONS 
The contribution describes the current way of education of a technical subject at the university, 
specifically Alarm systems - CCTV (Video surveillance systems). The paper aims to clarify suggestions 
for improving education during a pandemic situation when it was necessary to move to distance 
education. It is difficult to educate technical subjects online because it is not easy to provide practical 
training. We achieved this by replacing practical teaching with instructional videos and assignments, 
which were more in practice than in theory. Some teaching activities were focused on voluntary and 
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some on compulsory tasks. the result of the work was a presentation and handed over tasks. The aim 
of the change (adjustment) of the subject during distance education is to facilitate theoretical education 
as much as possible and to put education into practice as much as possible, despite considerable 
limitations. 

Any change in education may seem effective and correct at first, but may not have the expected impact 
as expected. Therefore, it is important to evaluate and measure the success of the implemented 
changes, for example through a questionnaire or other appropriate means. As part of the internal quality 
measurement guidelines, there is an online form at the workplace for all subjects to verify quality and 
opportunities for improvement. For the same purpose, we provided students with a form created by us 
that copies the purpose of the questionnaire recommended by the university management. We have 
slightly modified the questions to find out the quality of the subject Alarm systems CCTV (Video 
surveillance systems) with an impact on online education. The results were surprisingly favorable.  

We believe that other technical subjects should be continued similarly. For example, training and 
demonstrations in online streaming laboratories, to a greater extent involving students through questions 
and answers, assigning assignments and checking task fulfillment through online streaming software, 
etc. We must not forget the ongoing evaluation of the quality of education, which we can verify by a 
quick evaluation at the end of each lesson, e.g. asked 2 questions: Rate the last lesson on the scale, 
and write what you liked or did not like the most. The results will serve to improve the quality of education. 
We believe that then students are actively and involved in the continuous improvement of education and 
it increases the credibility that students are also part of how the system is set up. 
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Abstract 
Vocational training offers are increasingly wide-ranging and varied. These courses have a technical 
component that imparts students with fundamental skills to work in a specific profession and, at the 
same time, confer a school certification.  The valorization of a practical instruction and the development 
of precise skills, together with the possibility of continuing studies, stand out as the main reasons that 
lead students to choose vocational education.  However, it is still not clear whether this diversity in 
training areas matches the current needs of the labor market. This paper delves into this question by 
exploring the alignment and suitability of the secondary professional training offer and the needs of 
companies in one Portuguese district.  The research methodology is quantitative. The secondary data 
were made available by the Directorate-General for Schools (DGEstE) and refer to the vocational 
training offer of 19 municipalities belonging to the district of Aveiro, in Portugal, for the triennium 2018-
2021. Other databases used throughout the study to complement the analysis were the Office for 
Strategy and Studies (GEE) and the Directorate-General of Statistics of Education and Science 
(DGEEC), as well as the Portuguese Classification of Economic Activities (CAE-Rev.3) published by the 
National Institute of Statistics (INE). Results allow us to conclude that vocational training schools in the 
district under analysis have a moderate alignment with the labor market. Despite the fact that the 
development of specific skills facilitates students’ integration in companies, there are still some barriers 
for an effective school transition, such as a mismatching between training specialization and 
employability in the same sector of economic activity and/or between labor market demands and 
available vocational training courses. The study resonates with extant literature on the fact that 
mitigation of these impediments would be a relevant facilitator of equity and social inclusion, helping 
students in their career path and leveraging regional socio-economic development. An additional 
contribution of this study is to foster debate on the need to articulate vocational training schools, students 
and business requirements in a common quest, confirming the resistance policy makers still have when 
coping with the transition from vocational education to the labor market.  

Keywords: Vocational Education, Training Offer, Labor Market, Regional Development. 

1 INTRODUCTION  
Vocational training (within the scope of this paper, also referred to as secondary vocational education) 
has been identified as a modality of education aimed at integrating students into the labor market [1]. 
There are several vocational training systems in Europe, such as the market model, the cooperative 
model and the controlled model [2]. In the market model, companies are responsible for training, and 
must direct the training offer to meet their specific needs and areas of activity, as in the case of the 
United Kingdom. In the cooperative model, the learning system is dual, in the sense that the technical 
part is carried out by companies, whereas professional schools are responsible for teaching the 
sociocultural and scientific aspects. Germany, Denmark, Norway and the Netherlands are examples of 
this system. Finally, the controlled model is adopted in countries such as France and Portugal, where 
the government regulates and defines the vocational training offer [2]. 
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These courses have a technical component that provides students with fundamental skills to work in a 
given profession, while confering a  school certification [3]. The valorization of a practical instruction, the 
development of specific skills, and the possibility of continuing studies, are frequently the main reasons 
that lead students to choose vocational education [1]. Studies suggest that vocational training fosters 
the development of knowledge valued by companies and positively influence the employability of 
graduates by creating favorable conditions for their insertion in the labor market. An added value would 
result from the teaching of basic and general subjects together with specific and technical ones. 
Teamwork and interpersonal skills are also highlighted as positive aspects promoted during training [4]. 
A successful improvement and integration of these different aspects require a permanent dialogue 
among education sectors [4],[7].  

In addition, vocational education is seen not only as an alternative that facilitates access to the labor 
market, but also an effective instrument for professional qualification [5]. Companies are increasingly 
demanding professionalization when hiring new employees [5] and the need to identify the professional 
profiles of candidates and analyze the receptivity of the labor market has become paramount. [6]  

However, according to recent studies, the matching between the training offer and labor market 
requirements has to fulfil two conditions: firstly, the training offer should provide young people with 
enough opportunities to proceed with studies in their areas of residence [7], meaning that the 
diversification of the training offer and the geographic coverage of education areas stand out as a basic 
condition; secondly, the training offer should be adapted to future regional realities, creating value in the 
different sectors of economic activity and contributing to the development of the professional and socio-
economic fields in which young people are inserted. [7]  

To assess these conditions, this paper explores the matching between the diversity of training areas 
and labor market demands in one Portuguese district, based on a pre-defined set of variables [2]. The 
research conducted a detailed analysis on the vocational secondary education offer in the District of 
Aveiro, namely in terms of education and training areas, and geographic distribution. The alignment 
between the training offer and the labor market was carried out taking into account the different sectors 
of economic activity. For this purpose, the study considered the Portuguese Classification of Economic 
Activities (CAE-Rev.3) [9]. The next section describes the methodology in more detail. 

2 METHODOLOGY  
This study adopted a quantitative methodology. The secondary data were provided by the Directorate-
General for Schools (DGEstE) [8], and refer to the vocational training offer for the triennium 2018-2021. 
Other databases used throughout the study to complement the analysis were provided by the 
Directorate-General of Statistics of Education and Science (DGEEC) [10], the Office for Strategy and 
Studies (GEE) [11] for 2020, as well as by the Portuguese Classification of Economic Activities (CAE-
Rev.3) published in 2007 by the National Institute of Statistics (INE) [9]. 

The study conducted a descriptive analysis to determine the existence or non-existence of alignment 
between the professional training offer and the labor market. To calculate the relative concentration of the 
large study areas, the Location Quotient (LQ) was used. This resource aims to analyze the weight of the 
large study areas per municipality included in the sample when compared to the district of Aveiro (which 
is defined as the standard region in the study). The analysis allows us to make considerations about the 
degree of specialization/diversification of different regions. The LQ compares the importance of large areas 
of education (j) in the municipality (i), with the importance that this same activity has in the standard region 
(x), that is, in the District of Aveiro [12]. The formula is given by the following equation: 

 𝑄𝑈𝑂𝐿 =

!!"
!"

!"
!

&   (1) 

The LQ is a useful tool for the internal characterization of municipalities, and the comparison between 
them and the adopted territorial unit. With this method, it is possible to verify the diversity of the major 
areas of education, presenting not only the internal dynamics of the municipalities, but also the 
relationships among them [12]. In this study, the following variables were considered: i) the training offer 
in vocational secondary education; ii) the number of employees working in companies; iii) the number 
of employers and their respective sectors of economic activity. 
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A correlational analysis was carried out between the degree of specialization of the education and 
training areas and the dominant economic activity areas of the employers in each municipality. The data 
crossing of the alignment between the secondary vocational training offer and the labor market needs 
considered both the largest employers in the area1 and the number of employees in each municipality2.  

The analysis of the training offer takes into account the geographic location and the predominant 
economic activity in the region, correlating the economic data organized according to the Portuguese 
Classification of Economic Activities (CAE-Rev.3) adopted from 2007 [9] with data referring to the largest 
employers by municipality in the year 2018, retrieved from the Office for Strategy and Studies (GEE) 
[11]. It should be mentioned that results from this exploratory analysis do not infer causality. 

3 RESULTS  
The correspondence between the professional training offer (including the specialization in different 
areas of education) and the potential demand from the labor market are presented in two subsections: 
firstly, the study analyses the distribution of courses, namely the specialization and diversification of the 
training offer, applying the LQ; secondly, it explores the adequacy of the vocational training offer to the 
labor market. 

3.1 Distribution of courses of the vocational training offer in municipalities  
The district of Aveiro offers 24 areas of education and training out of the 92 areas that make up the 
National Classification of Education and Training Areas (CNAEF) [9]. In general, the distribution of 
courses is close to the national average. At municipality level, there is a lack of diversity in the 
educational offer of secondary vocational education: from the total number of municipalities analyzed in 
this study, only 10% provide a higher diversity in the education and training offer (corresponding to one 
variability above 50%). 

Table 1. Percentage of the training offer in the major training areas in the district of Aveiro and in Portugal 

Major training areas Total offer in the 
district of Aveiro  

Total offer in 
Portugal  

 N % N % 
Agriculture 3 2,0 40 2,0 
Arts and Humanities 27 16,0 283 13,0 
Social Sciences, Commerce and Law  24 14,0 265 12,0 
Science, Mathematics and Informatics  21 12,0 276 13,0 
Engineering, Manufacturing and Construction  38 22,0 353 17,0 
Health and Social Protection 19 11,0 286 13,0 
Services 40 23,0 629 30,0 
Total 172 100 2132 100 
Source: our own elaboration based on data retrieved from DGEstE (2018). 

Considering the training offer, Fig. 1 presents the geographic distribution of vocational training courses 
in the district of Aveiro: 

 
1According to the Classification of Economic Activities (CAE VER.3), the largest employers in each municipality are ordered based 

on the number of employees (TCO) per company (GEE, 2020). 
2 The number of employees in companies was based on Geographic Location and Economic Activity (CAE VER.3), as stated in INE 

(2018). 
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Figure 1. Geographic distribution of vocational training courses in the district of Aveiro  

Source: our own elaboration based on data retrieved from DGEstE (2018) and DGES (2020) 

The choropleth map (Fig. 1) shows the municipalities covered by the study. Each letter corresponds to 
a specific municipality as described in Table 2. The areas are symbolized by colors with a scale that 
represents the proportionality of the training offer, that is, they vary in intensity according to the number 
of vocational courses. The colors in darker tones coincide with the municipalities where there is higher 
training offer. It can be observed that municipalities in the north of the district have a higher concentration 
of vocational secondary education courses, such as the ones represented by the letters L (Oliveira de 
Azeméis) and O (Santa Maria da Feira). 

The calculation of the LQ was used to compare the importance of the major areas of education in the 
municipalities, taking into account the distribution of the training offer. Values lower than 1 (<1) indicate 
that a certain region is less specialized in a particular study area than the standard region, in this case 
the district of Aveiro, whereas values higher than 1 (>1) show that the municipality under analysis is 
more specialized in a particular study area, compared to the standard region. 

Table 2. Location Quotient (LQ) 
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A. Águeda 0,0 0,58 0,65 1,49 1,65* 0,82 0,78 
B. Albergaria-a-Velha 0,0 3,92* 0,55 0,63 0,70 0,70 0,00 
C. Anadia 5,21* 0,0 0,65 0,74 0,82 1,65 1,56 
D. Arouca 0,0 2,12* 0,0 0,0 1,51 0,0 1,43 
E. Aveiro 0,0 0,32 1,08 0,82 0,68 2,26* 1,29 
F. Castelo de Paiva 0,0 0,0 1,43 3,28* 0,0 1,81 0,86 
G. Espinho 0,0 1,96* 1,10 0,63 0,35 0,0 1,65 
H. Estarreja 0,0 0,0 1,19 1,37 1,51* 1,51* 0,72 
I. Ílhavo 0,0 0,0 0,0 1,64 0,91 0,0 2,58* 
J. Mealhada 0,0 1,27 1,43 0,0 1,81* 0,0 0,86 
K. Murtosa 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
L. Oliveira de Azeméis 0,0 1,01 1,13 1,29* 1,19 0,48 0,91 
M. Oliveira do Bairro 0,0 0,0 1,43 0,0 2,72* 0,0 0,86 
N. Ovar 0,0 1,42 0,80 1,82 0,0 2,01* 0,96 
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O. Santa Maria da Feira 0,0 1,19 1,34 1,54 0,0 2,26* 0,81 
P. São João da Madeira 0,0 1,06 1,19 1,37* 1,13 0,75 0,72 
Q. Sever do Vouga 0,0 0,0 1,02 0,0 3,23* 0,0 0,61 
R. Vagos 16,38* 0,0 1,02 0,0 1,29 0,0 1,23 
S. Vale de Cambra 0,0 1,27 1,43 0,0 1,81* 0,0 0,86 

*Quotient with the highest representation in the region; 
Source: our own elaboration based on data retrieved from DGEstE (2018). 

It was observed that, with the exception of the area of Agriculture, the education and training areas are, 
in general, spread evenly by the various municipalities. It is also noted that 26% of the municipalities 
have a more expressive diversification in terms of large areas of education, containing at least 6 of the 
7 large areas mentioned above, with no municipality covering all of them.  

Considering the specialization of the municipalities compared to the standard region, it is observed that 13 
out of the 19 municipalities have ratios higher than 1 (>1) in most areas of training with available courses, 
as can be seen in Table 2. The Engineering, Manufacturing and Construction area is the one with the 
highest specialization quotients, in about 52% of the sample. Likewise, the area of Social Sciences, 
Commerce and Law stands out as the most represented in terms of specialization in several municipalities.  

Taking into account the values presented in Table 2, the next section will discuss how these areas of 
education and the respective degrees of specialization are associated with local labor market 
requirements. 

3.2 Adequacy of the training offer to the labor market requirements 
In this section, the study intends to assess the alignment between the vocational secondary education 
offer and the labor market. Different socio-economic aspects were considered (Fig. 2), such as the 
number of employees, the number of unemployed registered in employment and vocational training 
centers, and also aspects related to major employers and value generation in the district. The purpose 
of these indicators is to analyze how the offer of vocational secondary education and the specialization 
in the different areas of education and training correspond to the potential demand by the labor market 
and/or regional needs.  

 
Figure 2. Identification of the study variables. Source: our own elaboration 

Employees

Unemployed registered in employment and 
vocational training centers

Regional wealth in each sector of economic 
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Globally, it is possible to observe a positive correlation between the number of employees and the 
training offer in the municipalities under analysis. However, that correlation is not verified in the number 
of local companies, that is, the training offer is directly related to the number of employees in each 
municipality, but not to the specificity of companies. This is because about 30% of the municipalities 
where there is a higher training offer have a number of companies below the sample’s average. The 
opposite is also observed:  municipalities with a low training offer evidence a high number of local 
companies. 

In the analysis of the relationship between the percentage of unemployed people and the training offer, 
results show that most of the municipalities analyzed have: (i) a total number of courses per student 
higher than the sample’s average and, (ii) a number of unemployed people lower than the sample’s 
average. It is also possible to infer that the number of unemployed people registered in employment and 
vocational training centers is reduced in the municipalities that have a higher vocational training offer. A 
study on the employment path of vocational education alumni in the Metropolitan Area of Porto in the 
2018/2019 school year also revealed a positive outlook on the employability of graduates, with more 
than half of the young graduates of vocational courses finding a stable job after the course or being 
absorbed by the labor market in rotating jobs [2].  

Although there is evidence that the labor market absorbs a large part of these young people [2], the 
compatibility between the areas of education and training of professional courses and the respective 
areas of economic activity in the labor market are not simple. On the contrary, they obey a complex set 
of factors. On the one hand, there are the students' yearnings and expectations, and on the other the 
local business needs. In this sense, the study sought to verify in a first moment how the professional 
training offer is aligned with the municipal wealth growth.  

Through a correlational analysis between the Gross Value Added (GVA) and the specialization of the 
education and training areas in each municipality, it was possible to show an overlap between the most 
wealth-generating activity areas and the specialized education and training areas. The training areas of 
Engineering, Manufacturing and Construction, and Social Sciences, Commerce and Law stand out, 
corresponding to the activity sectors that generate the highest amount of wealth. It is also worth noting 
that the manufacturing industry appears as the sector that generates the most wealth in about 90% of 
the sample. In terms of specialization of the training offer, this area of training is found in approximately 
52% of the municipalities. This reinforces a correlation, albeit moderate, between professional training 
supply and regional value generation.  It was also found that about 31% of the sample has a total 
alignment between the most representative training areas and the activity areas that generate more 
Gross Value Added (GVA).  

In addition, results suggest that 36% of the sample has the largest employers in the training area of 
Services. An approximate percentage - about 31% - has specialization in the vocational training offered 
in this same area of economic activity. However, only 6% have an alignment of vocational courses with 
the largest employers at municipal level. 

In the agricultural sector, it was possible to assess a high degree of specialization (Table 2). However, 
the training offer is low, with only 10% of the municipalities of the sample offering this study field, and 
only 5% meeting what the largest local employers require. As evidenced by literature, a misalignment 
between vocational training offer and business needs clearly reduces the chances of students obtaining 
job opportunities in their areas of residence [2]. Furthermore, if the specialization of the training offer 
does not match labor market specificities, many graduates may not find a job placement in their training 
field.  

When analyzing the alignment of vocational courses related to Health and Social Protection, results 
indicate that 52% of the municipalities offer courses in this major area. Of these, 60% have specialization 
in terms of the training offer. Taking into account the number of employees and the number of employers 
in this branch of economic activity, it was observed that 16% of municipalities have no alignment with 
the labor market. One municipality, however, besides offering training in the area of Health and Social 
protection, also provides specialization in this field, resulting in a concentration in terms of training offer 
in this major area of education. Despite this fact, there is no alignment with the local job market. 

On the other hand, concerning the major area related to mathematical science and computer science, 
a potential demand from the labor market was observed in about 6% of the sample, but without any 
counterpart in terms of training offer. 

Overall, the alignment between the major areas of vocational education and training offered in each 
municipality and the set of variables related to the labor market (Fig. 2), a moderate to moderate/weak 
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alignment was observed, except for 20% of the sample that showed a strong alignment. It is worth noting 
that the sample representativeness of these major training groups has similar distributions at national 
level. 

4 CONCLUSIONS 
Vocational training has been receiving increasing attention from educators, practitioners and 
governmental entitites. Its foundations are based primarily on a regional perspective, since, theoretically, 
the diversified vocational training offfered by secondary schools should meet the expectations of 
students for job opportunities in their area of residence and the needs of local employers in different 
economic fields. 

This quantitative research crosses data made available by several institutional database providers to 
assess relationships between the vocational training offer and business demands in one district of 
Portugal. More specifically, supported by recent literature [2] and by the LQ method, this descriptive 
study explores the matching between the diversification and specialization of the training offer according 
to its geographic location, and its adequacy to regional labor market using indicators based on the 
importance of different sectors of economic activity in the standard region.  

Regarding the distribution of courses, results indicate that the number of training areas is levelled with 
national average and spread evenly in the district. However, the diversity of the educational offer is low, 
with only 10% of municipalities offering a wider range of options to students, with a regional/geographic 
concentration similar to national levels. No municipality covers all major areas of education under 
analysis. Curiously, the specialization rate is high, especially in two areas of training, but with no direct 
connection to labor market demands. In global terms, we can conclude that there is an alignment 
between the areas of activity and the training offer. 

The data crossing on the diversification and specialization indicators with labor market variables shows 
a positive correlation between the number of employees distributed by the primary, secondary and 
tertiary sectors of the sample, and the training offer. In this respect, results indicate that municipalities 
with a higher vocational training offer have lower unemployment rates. Given the complexity of this 
positive correlation, the study made use of data on municipal wealth growth, and showed a moderate 
overlap between the most wealth-generating activity areas and the specialized education and training 
areas, with emphasis on the manufacturing industry.  

It is important to highlight the prominence of the secondary sector and the high degree of industrialization 
of the vast majority of the municipalities in this district. Indeed, the most expressive area in a large 
number of municipalities corresponds to Engineering, Manufacturing Industry and Construction. 
However, that correlation is not found when matching the number of employees and major sectors of 
business activity per municipality, leading to a moderate alignment between the variety and adequacy 
of vocational offer and local business demands. The sector with the highest degree of specialization 
was Agriculture, but with a weak training offer and a weak matching with local employers. 

In general, the vast majority of municipalities have a moderate to moderate/weak alignment between 
the training offer and the indicators used to assess that adequacy, with the exception of 20% of the 
sample that showed a very strong alignment. As observed by extant literature the development of 
specific skills facilitates students’ integration in the labor market [2],[1]. Therefore, this mismatching, 
albeit moderate, between training specialization and employability in the same sector of economic 
activity [6] should be mitigated, since it clearly hinders job opportunities in students’ areas of residence 
[2]. Furthermore, if the specialization of the training offer does not match labor market specificities, many 
graduates may not find a job placement in their training field. Thus, companies’ requirements should be 
aligned with the vocational education framework and students’ profiles should respond to this demand 
[5] – [7], contributing positively to social and economic development. In addition, having the direct 
involvement of companies in the articulation of the training offer expands students’ opportunities and 
augments the chances of having vocational paths according to business needs. 

This study calls attention to the relevance of articulating educators, students and companies around a 
common vocational training rationale at regional and national levels [4] and contributes to unveiling 
misalignments based on empirical quantitative evidence. A higher adequacy of the training offer to 
regional realities demands diversification in terms of education areas and more autonomy in defining 
that offer [1], [4],[7]. It is also essential that schools receive support from institutional stakeholders, as 
well as adequate human and material resources, thus providing opportunities for young people to 
receive diversified, high quality local training.  
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Overall, this study promotes a reflection on the necessary triangulation between training entities, 
students and companies for a proper integration of secondary vocational training. The data presented 
are exploratory and descriptive, and generalizations would require a more detailed analysis. 
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Abstract 
The article deals with the creation of a basis for the training of crisis staffs. In the Czech Republic, there 
is no standardized structure of crisis staffs, so this article sets it at the regional level. A standardized 
structure can be seen as the smallest common set of personnel for dealing with any emergency. 

The paper analyses statutory and sub-statutory instruments and information from the members of the 
Permanent Working Group of the Crisis Staff of the South Bohemian Region to define the current 
composition of the crisis staff for different types of emergencies (e.g., floods, epidemics, epizootics, 
etc.). Based on these documents, it proposes its standardised structure. 

The proposed solution - the standardised structure of the crisis staff - enables the crisis staff to be set 
up for most types of emergencies without major difficulties. Since the solution to each emergency is 
unique, the composition of the crisis staff needs to be fine-tuned according to the specific event, i.e., the 
standardised structure needs to be supplemented with other necessary actors. 

Educational implications: the standardised structure will be presented to the crisis staffs during training 
and will help them to be better prepared to deal with different emergencies. 

Keywords: crisis staff, emergency, personal structure. 

1 INTRODUCTION 
With the gradual increase in the number and increasing variability of emergencies that require a strategic 
level solution, i.e. with the involvement of the crisis staff, it is necessary to place more emphasis on the 
composition of the crisis staff. It is a key characteristic of the crisis management system and the basis 
for its efficiency and creativity. 

According to [1], members of crisis staffs are being educated in the form of training or drill. This paper 
is suitable for training in both forms - training and drills. 

Crisis law [2] stipulates that the governor establishes and manages the regional crisis staff. Government 
Regulation [3] stipulates that the Crisis Staff shall consist of members of the relevant Security Council 
and members of the Permanent Working Group. 

The composition of the Security Council is generally set out in a government regulation [3], it is specified 
in more detail e.g. by the statute of the regional security council (in which, according to [4], some regions 
use the possibility to invite to all emergencies "another person who is necessary to assess the level of 
protection and the state of preparedness for crisis situations" - a representative of the regional veterinary 
administration, the regional sanitary station, a representative of the regional forest manager, etc.). 

The composition of the permanent working group may vary according to the emergency being dealt 
with. [1]  

2 METHODOLOGY 
The paper analyses statutory and sub-statutory regulations and information from members of the 
Permanent Working Group of the Crisis Staff of the South Bohemia Region to define the current 
composition of the crisis staff for various types of emergencies (e.g. floods, epidemics, epizootics, etc.). 

The analysed types of emergencies arose from the types of emergencies with unacceptable risk based 
on the risk analysis for the South Bohemia Region prepared in 2017. 

Based on this background, a standardized structure of the crisis staff is proposed as the smallest 
common set of required functions of persons. Functions of persons that are not listed in the standardized 
structure, but are required for dealing with a given emergency, are listed in the list of additional functions. 
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3 RESULTS 

3.1 Establishing a standardised structure of the crisis staff 
The standardized structure of a crisis staff is the smallest common set of persons needed to deal with 
any emergency. 
Depending on the type of emergency, additional participants are invited to join the standardised 
structure. 

3.1.1 Current composition 
The first step is to determine the existing structure of the crisis staff for different types of events and then 
the smallest common set of staff for each type of event will be determined. 

ª Compulsory composition 

The Crisis Staff of the South Bohemia Region consists of the Security Council of the South Bohemia 
Region (hereinafter referred to as the "security council"), the Permanent Working Group of the Crisis 
Staff of the South Bohemia Region (hereinafter referred to as the "permanent working group") and 
permanent participants. [5]  

According to its statute [5], the Security Council consists of the governor; his deputy, who represents 
him in his absence; the director of the regional office; the director of the regional directorate of the Police 
of the Czech Republic; the director of the fire rescue service of the region; a member of the Army of the 
Czech Republic designated by the Chief of the General Staff of the Army of the Czech Republic; the 
director of the regional emergency medical service; an employee of the region assigned to the regional 
authority who is also the secretary of the regional security council; the head of the health department of 
the regional office and, if necessary, any other person who is essential to assess the level of protection 
and the state of preparedness for crisis situations. 

According to [6], the permanent working group consists of the secretary of the crisis staff, who is the 
secretary of the security council; the head of the permanent working group; employees of the Regional 
Office of the South Bohemian Region; representatives of the primary emergency services of the 
Integrated Rescue System and the Army of the Czech Republic and external experts and specialists 
invited by the Governor of the Region or the Secretary of the Security Council on the basis of the actual 
need and with regard to the type of emergency or crisis situation being dealt with. 

The permanent participants are as follows: The Director of the Regional Veterinary Administration of the 
State Veterinary Administration for the South Bohemia Region, the Regional Hygiene Station of the 
South Bohemia Region, the Director of the Temelín Nuclear Power Plant, the Head of the Department 
of the Office of the Governor and the spokesperson of the Bohemia Region. [5]  

Floods 

In the event of floods, the Flood Commission of the South Bohemia Region also becomes part of the 
crisis staff. [6]  

ª Epidemics 

The Regional Epidemiological Commission of the South Bohemia Region becomes a part of the crisis 
staff due to the outbreak of serious infectious diseases. [6] The director of the Public Health Office of 
the South Bohemia Region attends each meeting of the crisis staff as a permanent participant. [5]  

ª Epizootics 

In the event of an epizootic, a representative of the Regional Veterinary Administration of the State 
Veterinary Administration for the South Bohemia Region will participate in the meeting of the crisis staff. 
In accordance with [5] a representative of the Regional Veterinary Administration of the State Veterinary 
Administration for the South Bohemia Region shall participate as a permanent participant on each 
meeting of the crisis staff.  

3.1.2 Summary of the current composition 
Table 1 contains an overview of the types of emergencies with unacceptable risk that resulted from the 
risk analysis with possible impact on the South Bohemia Region. The original list of event types also 
included flash flood and special flood, but due to the very similar solution they were summarised under 
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item number 1 - flood. Table 2 shows the need for the individual functions for the given types of 
emergencies, the risk numbers are listed in Table 1. [7]  

Table 1 - Overview of types of emergencies with unacceptable risk; adapted from [7] 

Number Emergency type 
1 flood 
2 extreme long-term drought 
3 epidemics - mass infections of persons 
4 epizootics - mass infections of animals 
5 radiation accident 
6 large-scale disruptions of electricity supply 
7 large-scale disruptions of oil and petroleum products supply 
8 large-scale disruptions of drinking water supply 
9 information security breach of critical information infrastructure 
10 major electronic communications systems functionality disruption  
11 large-scale food supply disruptions 
12 large-scale migration waves 
13 large-scale disruption of the financial and state foreign exchange economy 
14 wildfire 

Table 2 - Summary of current composition for each type plan.  

Functions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

The governor X X X X X X X X X X X X X X 
Deputy governor X X X X X X X X X X X X X X 
Director of the regional office X X X X X X X X X X X X X X 
Director of the regional directorate of the Police of 
the Czech Republic X X X X X X X X X X X X X X 

Director of the regional fire rescue service X X X X X X X X X X X X X X 
Director of the regional emergency medical service X X X X X X X X X X X X X X 
Representative of the Army of the Czech Republic X X X X X X X X X X X X X X 
Secretary of the regional security council X X X X X X X X X X X X X X 
Head of the health department of the regional office X X X X X X X X X X X X X X 
Spokesperson of the region X X X X X X X X X X X X X X 
Representative of the regional veterinary 
administration of the State Veterinary Administration X X X X X X  X   X   X 

Representative of the regional public health office X  X  X X  X   X X   

Regional forest manager  X   X       X  X 
Representative of the Czech Hydrometeorological 
Institute X X   X       X  X 

Representative of non-governmental non-profit 
organisations X X X  X X X X   X X  X 

Representative of water companies X X    X  X    X  X 
Representative of ČEPS     X X         

Representative of the Czech National Bank             X  

Representative of the Czech Telecommunication 
Office 

        X X     

Legend: X = required participation  
Source: own research and consultation on 10 August 2021 with Capt. Mgr. Lenka Novotna, Chief Commissioner of the 
Crisis Management Department of the South Bohemia Fire Rescue Service 
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3.2 Standardized structure 
The above shows that the smallest common set of involved persons includes the following positions: 
the governor, deputy governor, director of the regional office, director of the regional police 
headquarters, director of the regional fire rescue service, director of the regional emergency medical 
service, representative of the Army of the Czech Republic, secretary of the regional security council, 
head of the health department of the regional office and the spokesperson of the region. 

These persons are needed to deal with any type of emergency. 

For other types of emergencies, the following personal functions are additionally required: 

Flood - the regional flood commission, a representative of the regional veterinary administration of the 
State Veterinary Administration, a representative of the public health office, a representative of the 
Czech Hydrometeorological Institute, a representative of non-governmental non-profit organizations and 
a representative of water companies. 

Extreme long-term drought - representative of the regional veterinary administration of the State 
Veterinary Administration, regional forest manager, representative of the Czech Hydrometeorological 
Institute, representative of non-governmental non-profit organizations and representative of water 
companies. 

Epidemics - regional epidemiological commission, representative of the public health office. 

Epizootics - representative of the regional veterinary administration of the State Veterinary 
Administration. 

Radiation accident - a representative of the regional veterinary administration of the State Veterinary 
Administration, a representative of the public health office, regional forest manager, a representative of 
the Czech Hydrometeorological Institute, a representative of non-governmental non-profit organizations 
and a representative of the company ČEPS. 

Large-scale disruptions of electricity supply - a representative of the regional veterinary 
administration of the State Veterinary Administration, a representative of the public health office, a 
representative of non-governmental non-profit organizations, a representative of water companies and 
a representative of the company ČEPS. 

Large-scale disruptions of oil and petroleum product supply - representative of non-governmental 
non-profit organizations. 

Large-scale disruptions of drinking water supply - representative of the regional veterinary 
administration of the State Veterinary Administration, representative of the public health office, 
representative of non-governmental non-profit organizations and representative of water companies. 

Information security breach of critical information infrastructure - representative of the Czech 
Telecommunication Office. 

Major electronic communications systems functionality disruption - representative of the Czech 
Telecommunication Office. 

Large-scale food supply disruption - a representative of the regional veterinary administration of the 
State Veterinary Administration, a representative of the regional public health office and a representative 
of non-governmental non-profit organizations. 

Large-scale migration waves - a representative of the public health office, regional forest manager, a 
representative of the Czech Hydrometeorological Institute, a representative of non-governmental non-
profit organizations and a representative of water companies. 

Large-scale disruption of the financial and state foreign exchange economy - representative of 
the Czech National Bank. 

Wildfire - representative of the regional veterinary administration of the State Veterinary Administration, 
regional forest manager, representative of the Czech Hydrometeorological Institute and representative 
of non-governmental non-profit organizations. 
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4 CONCLUSIONS 
This paper analyses legal documents with regard to the mandatory composition of crisis staffs and 
further confronts individual selected type plans (= types of possible major emergencies) with the 
mandatory and possibly other optional structure of crisis staffs. The type plans were selected on the 
basis of a risk analysis with unacceptable risk for the South Bohemia Region. 

By determining the smallest common set of persons for each type of emergency, a standardized 
structure of the crisis staff is established and then other necessary functions for each type of emergency 
are listed. As emergency management is highly variable, this list cannot be considered immutable, but 
a guideline for initial preparation for emergency management. In the event of an emergency, there may 
also be requests to engage other experts. 

This paper can be used for training any regional crisis staff, as the solution is generalized not only for 
the South Bohemia region. In case the regional specifics are of such a scale that the proposed structure 
would not be sufficient, there is still a possibility to invite an unlimited number of experts to the permanent 
working group with regard to the type of emergency being addressed. 
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Abstract 
The promotion of sustainability, channelling society towards responsible consumption and production 
is a challenge framed in the Agenda 2030 project, within one of its 17 sustainable development goals 
(SDG) that are considered essential for economic, ecological and social growth. Specifically, this 
challenge is included in the SDG number 12 (Responsible Consumption and Production), which can 
be related undoubtedly to chemistry. With this idea in mind, a new working methodology has been 
developed for an experimental subject of Physical Chemistry for second year undergraduate students 
of Chemistry degree. Looking for the best way to promote qualities and competences closely 
associated to the professional profile of a chemist of this century, a Research Based Learning strategy 
is designed and proposed, in which students must face a laboratory experiment as if it was a small 
research work. Thus, the aim is to promote autonomous learning, develop critical thinking and 
introduce students to scientific work, among others, without forgetting the promotion of an 
environmentally friendly scientific activity. Thus, a methodology is proposed in which students must 
seek information and become aware of the environmental problem of excessive consumption and 
waste of surfactants (soaps) and plastics. In addition, students develop an appropriate procedure for 
monitoring and characterization, without forgetting the basis of the properties to be studied and the 
detailed analysis, both qualitative and quantitative, of the results. In the learning process, in which 
lecturers act as guides, the aim is to increase students' motivation and that they internalize the 
necessary knowledge in this area while they develop transversal skills. Awareness of the problem 
posed and the search for more sustainable alternatives are also encouraged.  

Keywords: Research Based Learning, Sustainability, development of transversal skills, physical 
chemistry, critical thinking, autonomous learning. 

1 INTRODUCTION  
The relevance and importance of chemistry and industry in the well-being of today's society and in 
the improvement of the quality of life is undeniable, since they have contributed and contribute 
nowadays enormously to the development of modern society and economic growth, and have 
provided about countless scientific and technological advances. However, all these advantages have 
brought with them serious problems, such as the environmental consequences of a human action not 
very careful and committed to the ecosystem, and an increase in the social gap associated with 
asymmetrical economic growth. Both the environmental and social consequences can be devastating: 
climate change, global warming, depletion of natural resources or even new diseases can be 
examples of the former; and social exclusion, famine or poverty of the latter. 

All this can lead the Planet and society to a global crisis in many areas or aspects, so undoubtedly 
actions are required to curb this trend and redirect industry and society in general towards a much 
more sustainable and conscious framework. With this idea in mind, Agenda 2030 appears as a 
movement for a sustainable development with 17 Sustainable Development Goals (SDG, Figure 1), 
with which it is intended that World's population embarks on a new path to improve the lives of all, 
leaving no one behind. These goals, aimed at different areas of life, include everything from the 
elimination of poverty to combating climate change, improving education, equality, environmental 
protection and a more efficient design of cities [1]. 
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This work is specifically focused on goal 12 of the Agenda 2030, entitled Responsible Consumption 
and Production, closely related to science and in particular to chemistry, as well as to raise awareness 
towards the preservation of the ecosystem [1]. The activity derived from the chemical industry must 
be cautiously managed to avoid a harmful impact on the environment from now on. That is why a 
responsible and sustainable vision regarding the production, consumption and treatment of chemicals, 
consumables and hazardous waste must prevail among chemical experts. This new and respectful 
perspective must go hand in hand with social responsibility and environmentally friendly protocols. 
This requires new competencies and skills from chemists, in addition to a good theoretical 
background, such as self-regulation, problem-solving skills, initiative and entrepreneurship or critical-
reflective thinking. Due to the need for future chemists to develop new and different key competencies 
or skills, the proposal put forward here to train second-year undergraduate Chemistry students 
through Research-Based Learning (RBL) was born. In fact, in the University of the Basque Country 
(UPV/EHU), where this proposal is being carried out, active learning methodologies are promoted and 
the Agenda 2030 program is being implemented [2].  

 
Figure 1. List of Agenda 2030 SDGs, grouped into the different areas of application [1]. 

Research-Based Learning approach focuses the attention on the student, who goes from being a 
passive observer to an active participant, since he/she is responsible for carrying out the relevant 
research and information searches to achieve a final objective set by the teaching team, which will 
guide the entire process without losing the interaction with the students. In this way, a close link 
between academic and research worlds is achieved [3]. Furthermore, all the theoretical concepts 
worked on in the PC course, in addition to those that they themselves will learn in the process of 
autonomous work and information search, will be directly related to their application in the 
experiments. The fact that the students see and understand this relationship between the pre-acquired 
theoretical concepts and their real application is necessary so that the result of the work done in the 
classroom is a solid knowledge base, that is to say, that a significant learning process takes place [4]. 
In this way, students will be able to construct their own knowledge. This idea is opposed to learning 
by repetition, whereby concepts are learned in isolation and arbitrarily, and which does not ensure 
that knowledge is anchored or retained in the long term [4]. In the same way, the aim is that students 
recognize the impact of chemistry on society and to raise awareness in the framework of the SDG 12 
of the Agenda 2030 (Figure 1). The approach of traditional teaching plans, in which the focus is on 
the assimilation of theoretical concepts and their application to laboratory work, is therefore left aside 
[5]. 

Through RBL, students will be able to develop not only academic competencies related to the 
acquisition of theoretical concepts, but will also work on transversal competencies in other areas such 
as the personal and social, enriching their skills for their future employment. In this sense, the aim is 
to promote their capacity for initiative and entrepreneurial spirit, as they themselves will have to 
propose hypotheses and experiments to achieve the objectives; and a critical-reflexive attitude 
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towards the problems posed and that may arise during their research, which will lead them to develop 
problem-solving and decision-making skills [6]. Autonomous work is also promoted, without neglecting 
team, collaborative and cooperative work, since this active learning methodology involves different 
phases (search for information, laboratory work, discussion and analysis of results, sharing of 
conclusions, etc.). All this is accompanied by the development of communication, reflection and 
argumentation skills and scientific dissemination, in addition to acquiring adequate strategies for 
learning [7]. 

2 METHODOLOGY 
The RBL project proposed herein is carried out in the second year of the Chemistry Degree at the 
University of the Basque Country (UPV/EHU), simultaneously in two compulsory subjects: theoretical 
Physical Chemistry (PC) subject and experimental Experiments in Physical Chemistry (EPC) subject; 
both of Physical Chemistry. In the PC course, within 9 ECTS credits, fundamental theoretical concepts 
are explained, which will be later worked on in the 6 ECTS credit EPC course through laboratory 
experiments that allow handling and acquiring skills with the appropriate techniques and applying this 
theoretical knowledge in practical cases. Both subjects are correlated and the timetable is adapted so 
that the theoretical contents and their practical application coincide sequentially during the academic 
year. All the academic staff involved in the multilingual teaching of both subjects (Spanish, Basque 
and English) participates in the RBL project designed here for the training of transversal competences 
and SDGs. 

For the implementation of the research-based methodology, purely lectures are eliminated in the 
classes of the experimental subject EPC. They are replaced by 3 sessions in which students will work 
in pairs to raise the hypotheses and objectives of each laboratory practice, as well as to organize the 
experimental work to be done and write the script of practices (which we will call prelab work). All this 
will be preceded by a small research project proposed to the students and some interactive lessons 
that each student will have to work on individually, and that will give them a previous base. This small 
project will help to contextualize and define the real problem to be solved. Specifically, this project 
aims to work on concepts linked to SDG 12 of Agenda 2030 (Figure 1); therefore, issues related to 
the recycling of plastics and pollution of natural waters by detergents will be addressed. For the prelab 
work mentioned above, teachers will also provide students with additional information, a sequence of 
questions to guide them in the process, and a template so that they know how to write this first 
assignment. Also a data sheet specifying the material, techniques and reactants available in the 
laboratory will be provided. Thus, students are able to formulate the goals, objectives and hypotheses 
of the research, propose the methodology, detailing the necessary techniques and tasks with their 
corresponding chronogram, as well as carry out and analyze the results applying the theoretical 
concepts of the PC course. 

Once the teaching team has validated the prelab work and the experiment has been carried out 
correctly, always with supervision, we move on to the second phase of RBL. Here, students must 
analyze the results, draw conclusions, and propose solutions to the problem initially posed. Again 
using a template, they must write a short report of results, which we will call postlab, as a way of 
disseminating the results. The designed phases and tasks, as well as the steps to follow in the whole 
process with the implementation of the proposed RBL, in accordance with the scientific method, are 
shown below (Figure 2 up and down, respectively). 
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Figure 2. Up: phases and tasks to be carried out by students in the RBL project. Down: Schematic 

sequencing of the steps to be followed in the RBL process according to the scientific method. 

3 RESULTS 
This active learning project is defined as a multi-step process, whereby students go through all phases 
of a scientific investigation. To guide this process, students have access to additional information, the 
general problem statement, interactive lessons, data sheets, question-sequences and two templates for 
writing the scientific report in two parts: prelab and postlab (Figure 3). All this with the objective of 
promoting autonomous learning and a critical-reflective attitude. 

 
Figure 3. Templates available to students for writing prelab and postlab papers required in this RBL project. 

A comprehensive survey was carried out with the main objectives of this RBL project, in order to know 
the students' opinions about it (some results have been collected in Figure 4). With all the information 
at their disposal, students actively participated in all phases of the project, both in the face-to-face 
sessions dedicated to the development of the prelab work, as well as in the subsequent non-face-to-
face phase preparing the postlab, as they demonstrated with frequent questions and by attending 
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tutoring hours. The punctual delivery of all tasks also confirms this statement (in more than 95% of the 
cases). 

Interactive lessons were positively rated by the students, who considered them interesting and necessary 
for the drafting of the practice scripts prior to the laboratory sessions, and considered that they had direct 
application to the experimental part (83% agree with this statement; and only about 3% disagreed 
moderately). 
The three hours of hands-on class, working in pairs, gave students the opportunity to feel more self-
confident, to share understandings and ideas, and fostered two-way communication with the teacher/tutor 
and direct, personal feedback. As expected, during these sessions students were able to self-question the 
experimental design, becoming more engaged with their lab work. As a consequence, most students (91% 
neutral-to-totally agree) assume that this new methodology activates their critical-thinking skills, acquiring 
new knowledge and skills that they would not have acquired with a traditional methodology. 
Students are also generally satisfied with the results obtained with this new methodology (more than 75% 
neutral-to-totally agree), and consider that it is advantageous for their training as future chemists (97% 
neutral-to-totally agree). Not only that, their interest in research has grown, and they believe that this 
methodology has allowed them to see first-hand and participate in all the phases involved in any real 
research (99% neutral-to-totally agree). Moreover, they stated that significantly activates their critical 
thinking skills (92% neutral-totally agree), their ability to interrelate ideas (95% neutral-totally agree) and 
their creativity and ability to generate ideas (90% neutral-totally agree). On the other hand, students stated 
that their awareness level of the problem exposed related to the SDG 12 of Agenda 2030 increased, 
according to the opinion of the 86% of the three groups (Basque, Spanish and English groups). 
When comparing between the overall mean ratings found in the present project and those obtained before 
its implementation, better ratings for the RBL approach are found (80% vs. 69%). In addition, to evaluate 
the promotion of the ability to face new challenges, a specific written exam related to the resolution of new 
open experimental problems was carried out before and after the RBL project, for the same groups of 
students. Interestingly, the mean score for this open challenge activity increased from 43% to 82% after 
the RBL-based experience presented. 
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Figure 4. Some survey answers of students participating in the RBL project. 

Finally, considering again the students' answers to the survey, they reflected that with this new active 
methodology they have developed or worked on certain transversal skills that they would not have 
acquired with the traditional methodology. They express that they have increased their autonomy and 
self-regulation, as well as their decision-making capacity, both in terms of technical aspects 
(experimental and prelab work) and ethical aspects (awareness of real problems), or even to face new 
challenges. They consider that this would not have been achieved with traditional methodology, although 
with the latter they do learn to disseminate scientific results and partially develop critical thinking; aspects 
that are also worked on in depth in the RBL. 

Therefore, it is deduced that the objectives set in the design of this methodology have been achieved, 
getting students to develop more skills that will be beneficial in their future. Critical thinking, decision 
making and problem solving skills have been promoted, as well as a deeper awareness of environmental 
problems such as pollution by plastics and detergents. 

4 CONCLUSIONS 
As an alternative to traditional teaching models, the active teaching methodology “Research based 
Learning” has been implemented in Physical Chemistry subjects at the University of the Basque Country 
(UPV/EHU) for second year undergraduates. It has been observed that after the process, students have 
acquired skills that are not usually worked on in traditional approaches in which the teacher is the 
speaker and the students are passive receivers of information. Thus, the capacity for autonomous 
learning and decision-making has been developed, and the future chemists have been brought closer 
to the real scientific process involved in research. On the other hand, critical thinking has been fostered 
in the face of real problems in society, such as the preservation of the environment, raising students' 
awareness within the framework of one of the objectives of Agenda 2030. Finally, in addition to 
developing numerous transversal skills, it has been observed that the students' work has been more 
participatory, active and profitable, given that meaningful learning has been promoted. All this has been 
reflected in the increase in the overall average grades, so it can be assured that the implementation of 
this methodology has been successful.  
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Abstract 
Interest in Art History and Cultural Heritage Preservation emerges in a globalized world with a focus on 
the reference sources, research into the textual features, translation issues, and, accordingly, translator 
training. Attention to the Language for Specific Purposes of Art History and Cultural Heritage 
Preservation/Conservation (LSP) constitutes the ground basis of culture, national self-identification, and 
consolidation, as it is a way of accumulated experience transfer from generation to generation. Texts on 
cultural heritage preservation are relevant for both art historians and linguists in their translation training 
programs. 

The main objectives of the given paper on LSP are: 

- To highlight and justify the choice of primary lexicographic tools, such as dictionaries and glossaries; 
- To consider the ways of the terminology translation; 
- To analyze translation features of UNESCO documents concerning cultural heritage; 
- To pay due attention to the features of topical texts taking into consideration the translation aspect; 
- To show the advantages of including such texts into art historian and linguist translation training 

programs. 

The material under research includes some bilingual dictionaries, and lexicographic support for the 
written translation of cultural heritage preservation texts is considered here for the first time. The 
complex research survey on LSP terminology and UNESCO documents on intangible heritage 
preservation translation of the total volume of 11 000 language units is given. English and Russian 
parallel/bitexts of two popular monographs: «Art Nouveau» by Fahr-Becker G. and «The Story of Art» 
by Gombrich E.H. are studied and certain translation features are described. Content analysis, random 
sampling, and description /comparison methodologies are implemented. The ambiguity of the term 
«art», art terminology, and discourse is taken into consideration. The relevance of the topic is due to the 
need for art history ideas exchange as reflected in the original and translated cultural heritage 
preservation texts. The use of such texts for consideration of lexical and stylistic translation techniques 
and for the discussion of typical translation mistakes enriches translator training practice for both art 
historians and linguists. The given paper contributes to ensure a more sophisticated level of linguistic 
and translation support, to produce efficient recommendations and textbooks for art historians and 
linguists as future translators of cultural heritage preservation texts. 

Keywords: lexicography, texts, terminology, translation, LSP, Art History, Cultural Heritage Preservation. 

1 INTRODUCTION 
The theoretical basis for the given research work is provided by the transactions on lexicography, 
translations issues,  Language for Specific Purposes of Art history studies (LSP) of B.T. Atkins, 
P.Bouilon [1], K. Mackintosh [2], V.P.Berkov [3],  L. A. Devel [4, 5], Z.R. Alkhastova, О.M. Karpova [6], 
V.N. Komissarov [7], I.A. Alexeeva [8], A.S. Heard [9], S.P. Khizhnyak [10], A. G. Anisimova [11]  and 
others. LSP is used here in the wording of the Encyclopedia of Language and Linguistics [12]. The 
material under research includes some bilingual dictionaries, LSP terminology, documents, academic 
papers and a textbook on written translation. The multisided survey presented here is original.  
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2 METHODOLOGY 

2.1 Lexicographic tools 
Lexicographic support of written translation is quite important. It secures the quality of translation that is 
why much attention is paid to it in the given case. Lexicographic and comparative contrastive 
methodologies of analysis of the following principal material were implemented.  

2.1.1 A print LSP unidirectional Russian – Еnglish reference dictionary  
The 2 volume Russian – Еnglish reference dictionary on lacemaking in total of 178 pages with around 
5000 word entries [13] consists of a foreword, entries in alphabetical order, richly illustrated supplements 
with color photos, showing samples of the kinds of lace, Russian lace, foreign lace, equipment and 
facilities for lace making, list of colours. A dictionary word entry includes – a transcription, a translation, 
explanations in Russian and English.  

2.1.2 A print LSP bidirectional encyclopedic dictionary  
The encyclopedic bilingual dictionary with 27,000 in the English-Russian and 25,000 in the Russian-
English parts has a wide thematic coverage of arts and crafts [14, 15]. The vocabulary also includes the 
names of saints, mythological battles and heroes, characters of literary works, foreign and domestic 
figures in the field of arts, the names of museums, theaters, artistic trends and schools, and so on, 
objects of material culture (including cult ones), crafts, tools , materials, technologies, techniques used 
by master artists. 

Key terms related to artistic and creative activities, such as fashion, design, restoration, are included 
here. The data of the dictionary, especially the Russian-English part, are not repeated in other printed 
and online dictionaries.  

2.1.3 On-line dictionaries 
A preliminary survey on the basis of Bab.la [16], Woordhunt [17], Linguee [18], Context-Reverso [19], 
Multitran [20] on-line free bidirectional dictionaries with Russian English components was carried out. 
The most popular in Runet  (Runet - the Russian-language community on the Internet) on-line dictionary 
with the English-Russian-English section of over four million entries one can see just few art terms, 
demonstrated by the figures in Table 1 (See Table 1). 

Table 1. Coverage of the art history / preservation of cultural heritage topic in the Multitran dictionary. 
Architecture 15 362 
Ballet 3 
Art 3 145 
Painting 574 
Linguistics 16 056 
Literature 4 265 
Cinematography 10 080 
Cultural studies 974 
Landscape design 65 
Needlework 232 
Theatre 2 499 
Photography 1 680 
Choreography 36 

2.2 Terminology 
The complex research survey on the translation of LSP terminology of UNESCO documents on 
intangible heritage preservation of the total volume of 11 000 language units is carried out. The methods 
applied: descriptive method, quantitative, target sampling. The material for the analysis of terminology 
translation consists of English-Russian bitexts of «Basic Texts of the 2003 Convention for the 
Safeguarding of the Intangible Cultural Heritage (2018 edition)» [20, 21]. Eventually a glossary of the 
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working terminology was set up. 89 terms were extracted and analysed with the help of Cambridge 
dictionary [22], Merriam-Webster dictionary [23], Muller English-Russian dictionary [24], Efremova New 
Dictionary of the Russian language [25]. 

2.3 Documents  
Materials of three UNESO fundamental documents - conventions on the preservation of the cultural 
heritage of the universal declaration on cultural diversity: Convention Concerning the Protection of the 
World Cultural and Natural Heritage [26, 27], Convention for the Safeguarding of the Intangible Cultural 
Heritage [28, 29], UNESCO Universal Declaration on Cultural Diversity [30, 31]. A total of 11,568 
language units were analyzed. Lexical, grammatical, syntactic, stylistic types of analysis are carried out. 

2.4 Academic papers 
English and Russian bitexts of two popular monographs: «Art Nouveau» by Fahr-Becker G.[32, 33] and 
«The Story of Art» by Gombrich E.H.[34, 35] are studied and certain translation features are described. 
Content analysis, random sampling, and description /comparison methodologies, the analysis of 
theoretical material, structural-semantic analysis of texts, comparative analysis of the bitexts, contextual 
analysis, definitive matching method were implemented to Fahr-Becker’s text, main attention was 
concentrated on the analysis of the ambiguity of the difference of the two terms : art nouveau and 
modern. Extralinguistic, linguistic and stylistic types of analysis of the art history monograph by 
Gombrich E.H. were carried out. 

2.5 Translation training  
A manual /textbook with art history studies texts written translation exercise is set up to understand 
whether it can work well and what can work well [36]. For example section 2 contents is as follows (See 
Table 2) 

Table 2.  Art Market and Cultural Heritage Preservation. 
Unit 1. Art market texts translation 
Unit 2. Art auctions texts translation 
Unit 3.Art galleries and artworks auctions texts translation 
Unit 4. Cultural Heritage Preservation texts translation 
Unit 5. Conservation and Restoration texts translation 

Every unit сonsists of translation tasks in English – Russian and Russian-English parts. Every part has 
such tasks to exercise as (See Table 3) 

Table 3.  Unit Exercises Types of English-Russian Part. 
1. Vocabulary to learn,  
2. Read and translate,  
3. Notes,  
4. Pay attention to translation features, 
5. Identify key words to the text 
6. Write the abstract of the translated text  
7. Edit the translation 

The textbook provides broad thematic coverage on art history translation training programmes.  

3 RESULTS 
The main objectives of the given work have been carried out. 

3.1 Print and on-line lexicographic support 
The choice of primary lexicographic tools, such as dictionaries and glossaries have been highlighted 
and justified. Print reference dictionary on lacemaking can be a good example of a dictionary on one of 
LSP spheres. The print encyclopedic bilingual bidirectional dictionary is the most suitable for the support 
of LSP translations. Long-term work experience of the author as a guide and interpreter/translator works, 
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helps to enrich the word list and word entry presentation, meeting the requests of LSP translators. This 
dictionary can be considered as the one of great efficacy. Among on-line dictionaries bilingual 
Woordhunt dictionary is comparatively suitable for work with LSP texts. According to the survey results 
Bab.la, Context-Reverso, Linguee dictionaries do not provide very exhaustive LSP word lists. Bab.la, 
Linguee are not too popular with Russian users according to the preliminary survey results. Context-
Reverso is popular as a general language dictionary, it gives translations of few LSP terms though.  

3.2 UNESCO terminology on intangible cultural heritage 
The content of terms employed to convey special concepts is a reflection of the object itself, therefore 
they can be regarded as the basic units of knowledge. LSP terminology translation ways have been 
considered. The terminology translation survey shows that among transformations - 75% are lexical 
semantic transformations. In half of the cases replica translations are used. 24% of LSP terms are 
translated without any transformations or replicas. A glossary of 89 terms studied was set up 
complementing the existing UNESCO glossaries as this one reflects Russian users perception. 

3.3 UNESCO documents on intangible cultural heritage 
UNESCO documents on Cultural Heritage translation features have been analysed. Lexical analysis 
showed that documents for the preservation of cultural heritage are characterized by the repeated use 
of specialized terms, cliched phrases, borrowings from other languages, local dialects, names of official 
bodies, lexical units related to the conclusion of agreements, their signing and entry into force, 
introductory words. 

Grammatical analysis showed that one of the features of the language for special purposes of preserving 
cultural heritage at the grammatical level is syntax. The study revealed such a feature as long sentences, 
the non-use of interrogative and exclamation sentences, with the prevailing use of narrative sentences 
in the texts of international documents.  

Syntactic structures are characterized by their complexity, which is due to the presence of numerous 
logical connections between parts of the sentence. Texts of international instruments are characterized 
by a high degree of connectivity of the text, which is achieved through the use of introductory designs 
and unions. It is also worth noting that these documents have such a feature as the use of impersonal 
constructions of expression of thoughts, which is associated with the desire to avoid subjectivity and 
transfer focus from a face or object to directly to an action.  

Stylistic analysis showed the peculiarities of documents for the preservation of cultural heritage we noted 
the neutrality and lack of expression of the submitted official and business texts. The documents lack 
various kinds of means of emotional coloring and corresponding literary techniques. It was also revealed 
that all these documents are inherent in the unification of the structure. Each of the examined documents 
has the same information processing system. Each of them has a clear and strict presentation format. 

Such text characteristics allow to carry out translations as any other diplomatic papers. 

3.4 Art Nouveau, the Story of Art 
In the survey due attention has been paid to the features of topical texts of two books “Art Nouveau” by 
G. Fahr-Becker and “the Story of Art” by E.H. Gombrich taking into consideration the translation aspect.  
G. Fahr-Becker leads her readers through the diverse national variations of Art Nouveau in Europe and 
the United States. Artists and their contemporaries explain the significance of the literary and 
philosophical as well as cultural and political background by means of many theories and writings. The 
analysis of the academic paper by G. Fahr-Becker shows, for example, that Art Nouveau is used in two 
cases: 1) Russian: the modern style, modern direction 2) English: art nouveau movement, art nouveau 
phenomenon. The analysis also shows that like most historical papers both books have scientific work 
and fiction features. The text of the monograph by E.H. Gombrich is of high educational level with 
detailed descriptions of the works of art, considering the styles, manners, relate art historical facts with 
the history of art progress.  It is currently in its 16th edition and has been translated into approximately 
30 languages. The academic genre of the monograph is characterized by complex sentences. Such 
style is also similar to pieces of fiction. The author generates not a simple narrative with names, facts 
and figures. The text is interesting and easy to read. Linguistic features of the work are an abundance 
of art history and historical terms combined with emotionally expressive vocabulary.  
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3.5 Art history written translation textbook 
The advantages of including documents on heritage preservation, academic papers on art history into 
written translation textbook for art historians and linguists have proved to be appropriate. The structure, 
terminology contents and topics covered in the textbook work well as the results of the given research 
work are taken into consideration. The newly set up book is not only about developing written translation 
skills but it also educates and motivates. As it is well known teaching is majorly all about motivating 
people to learn.  

4 CONCLUSIONS 
Interest in Art History and Cultural Heritage Preservation emerges in a globalized world with a focus on the 
reference sources, research into the textual features, translation issues, and, accordingly, translator training. 
At its core is the globally discussed understanding of heritage in its wider context: heritage comprises a wide 
array of features and a spectrum of values that describe its significance both to local communities and the 
wider human community [37, 38, 39]. Attention to the LSP reflecting Art History and Cultural Heritage 
Preservation/ Conservation constitutes the ground basis of culture, national self-identification, and 
consolidation, as it is a way of accumulated experience transfer from generation to generation.  

The combination of a good from a point of view of users on-line dictionary with a contents of the 
described above encyclopaedic dictionary can be a good lexicographic support of LSP translation – say  
encyclopedic dictionary in combination with either Multitran or Woordhunt. Encyclopedic contents is 
quite important. Translation of LSP texts is dependent on the translator‟s knowledge of the subject 
matter of the source text. Translators are to take pains to get familiar with the system of terms in the 
sphere and make good use of terminological dictionaries and other books of reference, as well as online 
resources.Translation of the UNESCO terminology of intangible cultural heritage has proved to be 
similar with the rules of translation of other LSP terminology. The setting up of a bilingual glossary on 
the terminology of intangible cultural heritage is useful as it changes to a certain extent biennially. 
UNESCO documents on intangible cultural heritage preservation follow the common translation scheme 
of documents. One of the principal issues in teaching written translation is a good choice of texts. The 
bitexts of popular academic works are a good resource not only for research work but also of materials 
for textbooks on translation. The success of any textbook is to a great extent determined by its topical 
contents. In the given case several other survey results described here are considered in the contents 
too. Such approach can explain the success of a newly set up textbook as it motivates, enrich the 
background and skills of any translation student, developing language, text generating, communicative, 
technical, multicultural and personal competencies [7, 8].  
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Abstract 
According to cognitive psychology, human thinking can be intuitive and reflective. Both of these modes 
of thinking have advantages but also disadvantages – respectively depending on the context they are 
used in. The intuitive thinking is fast and effortless but vague. The reflective thinking is slower but 
therefore more careful in its judgements [1]. But since “laziness is built deep in our nature” [1 p35], 
humans in most situations use their intuitive thinking. This even counts for contexts in which reason and 
therefore reflective thinking is seen as most important, e.g. philosophy [2]. For example, in moral 
dilemma situations, humans tend to have their answer relatively fast and justify them afterwards [3].  

With this in mind and due to the inherent properties of immersion and presence [4], VR games have the 
potential to make the stories more realistic for the players. By this we mean that the players’ response 
to moral dilemmas presented in them is closer to their real-life reaction than it would be if the moral 
dilemma is presented in, for example, a written text [5]. The reason for this is that VR games can create 
ideal conditions for intuitive reactions by implementing time pressure [6]. We will show how to use this 
potential in philosophical-ethical learning contexts. Therefore, we will take recourse Frank Brosows ([7], 
[8], [9], [10], [11]) TRAP-Mind-Theory and explain how intuitive thinking is the starting point for 
philosophical reasoning and how one can come from the first to the latter. 

Our claim is that VR games offer an ideal introduction to moral dilemma discourses in philosophical-
ethical learning contexts to practice philosophizing with the students since they strongly provoke 
intuitions that can be reflected on. The article therefore deals with the question of how VR can promote 
the ability to philosophize about ethical problems. In addition to general considerations of mediation, it 
also goes into how moral dilemmas must be implemented in VR games to be useful for dilemma 
discussions. By this, we hope to create a framework that can be used for developing VR-based computer 
games that deal with moral dilemmas. 

Keywords: Moral Dilemmas, Intuitions, Philosophy, Philosophizing, Reasons, VR Games. 

1 PHILOSOPHIZING IN MORAL DILEMMA DISCOURSES IN PHILOSOPHICAL-
ETHICAL LEARNING CONTEXTS 

According to the philosopher Anke Thyen [12] morality is an essential part of humankind. Judging 
actions of others and being judged by them and also demanding reasons for actions of others or giving 
reasons for own actions is something humans do and are confronted with in their everyday lives. This 
also counts for adolescents which are familiar with verifying their decisions and legitimizing their 
respective justifications from early on [13 p184]. In philosophical-ethical learning contexts, one of the 
main goals is to professionalize what learners already do in their lifeworld. That is: enable them to make 
well-founded moral judgments and develop what Matthias Rath [14 p17] calls value judgement skills 
(own translation of Werturteilskompetenz). 

To train these skills, philosophizing about moral problems in philosophical-ethical learning contexts 
seems to be the best way. Frank Brosow ([7], [8], [9], [10], [11]) therefore developed a technique for 
philosophizing with students: The so-called TRAP-Mind-Theory. He understands this as an instruction 
for guided philosophizing in learning contexts [10 p74]. According to Brosow [8 p68] , philosophizing 
means collecting and evaluating reasons for possible solutions when dealing with problems. When 
evaluating the reasons, the aim is to determine their quality and range. In order to be able to 
systematically evaluate reasons, Frank Brosow developed a Matrix that provides categories for this [9]. 

First of all, it must be checked what range the reasons have, i.e. for whom the reasons can claim to be 
good reasons. Reasons can be good reasons for oneself to think, evaluate and act in a certain way. 
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They can be reasons for specific others or a specific group to do so. Finally, there are reasons that can 
be accepted by everyone, provided they take an impartial perspective. This includes philosophical 
theories but also findings from other sciences. Second, checking the reasons includes not only the range 
but also the quality. This is what the so-called 5C-criteria are for: clarity, correlation, consistency, 
completeness and comparison.  Before reasons and considerations are questioned on the basis of these 
criteria, they are on the untested level, after passing quality control on the tested level of the respective 
level. That means, there are untested and tested reasons for oneself, for specific others and groups and 
for everyone ([7], [8], [9], [10], [11]).  

The TRAP-Mind-Matrix is not a hierarchical model. Rather, reasons are to be collected and quality 
checked at all levels in order to be able to make a decision that is as reflective as possible. Good reasons 
do not cease to be good reasons just because good reasons can also be found on another, supposedly 
higher level, which may even conflict with the former. Therefore, philosophizing means dealing with a 
problem by finding all reasons for every possible solution, i.e. finding new reasons and preserving old 
ones that stood the test for quality. Good philosophizing, according to Brosow, is an activity in which, 
when solving a problem, you follow all good reasons as far as possible, follow as few bad reasons as 
possible, and at the same time take responsibility for any good reasons that you did not follow. Which 
reasons one follows in the end is open, even in philosophical-ethical learning contexts. For the decision, 
however, responsibility has to be taken and adequately justified [8 p68].  

Using the findings of cognitive psychology [1], Brosow assumes that human thinking can be intuitive and 
reflective. Both of these modes of thinking have advantages but also disadvantages – respectively 
depending on the context they are used in. The intuitive thinking is fast and effortless but vague. The 
reflective thinking is slower but therefore more careful in its judgements [1]. In everyday life, we often 
tend to think, evaluate and act intuitively and do not critically reflect on all our reasons [1], even when 
we have a discourse with others about our thinking, evaluating and actions and reasons for them [13]. 
The reasons given are often just subsequent rationalizations for our intuitions but not well thought out.  
In philosophical-ethical learning contexts, the necessary thinking is or rather ought to be done. While 
we also start “with intuitive thinking” [9], we “develop our thoughts to the next level by adding reasons 
(for ourselves, others or all people) to the results of the current one“ [9]. This enables us to reflect on 
our thoughts since the reasons – in contrast to sole intuitions – can be checked for their range and 
quality and therefore critically reflected. If this is done regularly, this will, according to Brosow [7 p4042f.], 
lead to the following: 

Getting used to philosophizing with the TRAP-Mind-Matrix contributes to a philosophical attitude. 
This attitude arises in individuals who experience philosophizing as an essential part of their 
human and individual nature. It includes an appreciation of problem-related collecting and testing 
of reasons, motivated by the insight into the deceptive security of cognitive ease. It promotes the 
willingness to mental effort and the intuitive feeling for situations in which this effort is worthwhile. 
It is part of every teacher’s job to motivate students to invest the mental work necessary for testing 
their reasons and to show them how this can be done properly. 

That means, the aim of this procedure is to make students more thoughtful, also and above all in life 
outside of philosophical-ethical learning contexts. And this is done by philosophizing with students in 
philosophical-ethical learning contexts, i.e. by collecting and carefully examining reasons they give. 
Thereby they acquire the respective skills and attitudes. 

The question now is, of course, how this can precisely be realized? One possibility is to confront students 
with moral dilemma discussions and to philosophize about possible solutions. According to Pfeifer [15 
p299], this promotes self-reflection and empathy in the students by encouraging them to think about 
their values and empathize with other participants by taking on roles. At the same time, the students 
have to communicate with each other during such a discussion and check the arguments of others and 
their own for validity which automatically starts philosophizing in the sense of Brosow. Blesenkemper 
[16 p182] also adds that moral dilemma situations are part of the students' world, which is why thinking 
about them is also likely to arouse interest on the part of the students. A four-step procedure is usually 
proposed for use in a philosophical-ethical learning context: confrontation with a moral dilemma, 
determining the pupil's first own position, checking the positions and their reasons, and concluding with 
reflecting on their position ([15 p182), [16 p184f.], [17 p83ff.]).  

This is done to resemble the natural course of thinking about philosophical-ethical problems. That 
means, that students in dilemma situations – inside and outside of philosophical-ethical learning 
contexts - tend to have their answer relatively fast and justify them afterwards [3]. And while this is 
normal, this cannot be the end point of an ethical reflection. Rather, it is the starting point for 
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philosophizing. With the help of the teachers, students can evolve from their intuitive thinking (T) to 
reflecting (R) and arguing (A) to philosophizing (P) [9], i.e. go through the TRAP ranges that give name 
to Brosows theory. This is done by adding reasons and assessing the range of them but also by 
evaluating their quality. By this, students learn to critically reflect on moral problems by collecting and 
evaluating reasons critically and also acquire the attitude to do so in situations outside of philosophical-
ethical learning contexts. 

2 THE POTENTIAL OF VR GAMES FOR MORAL DILEMMA DISCOURSES AND 
PHILOSOPHIZING 

To contribute to this aim of developing skills and the attitude to collect and evaluate reasons when confronted 
with a moral dilemma outside of learning contexts, one can try to bring the dilemma situations used in them 
closer to morally problematic situations in real life. Therefore, it can be useful to use VR games due to their 
inherent properties of immersion, which is caused, among other things, by their subjective point of view ([18 
p15], [19 p120]) and, above all, presence, understood as "a 'response' to a system of a certain level of 
immersion" [4 p3]. VR games have the potential to make the stories real for the players and thus offer them 
the opportunity to take risk-free different perspectives from different worldviews and living conditions since 
"[v]irtual reality has the power to transport people to another place and give them the illusion that what is 
happening there is real" [5 p9]. By this, VR games can tempt the players to give an intuitive answer to the 
dilemma that comes close to their reaction in an actual situation [4]. 

This is backed by several researchers. Ernst [20] believes virtual dilemmas are better suited to 
sensitizing students to real-world issues than abstract thought experiments or received stories since the 
players experience the moral dilemma situation themselves through trial actions. By slipping into 
different roles and acting within the framework of these roles, the player can reflect on their actions and 
principles from different perspectives ([20 p178], [21], [22 p195], [23 p13]). 

Slater et al. [24 p5] simulated the Stanley Milgram obedience experiments in their study and came to 
the result, “that humans tend to respond realistically at subjective, physiological, and behavioural levels 
in interaction with virtual characters notwithstanding their cognitive certainty that they are not real." 
Regarding the reactions in moral dilemmas, Patil et al. [25] examined whether the participants react 
differently to them, depending on whether they are presented to them via text or VR. They [25 p106] 
concluded that  

[p]eople judged in less utilitarian (or more action-based) manner in emotionally flat and 
contextually impoverished moral dilemmas presented in text format, while they acted in more 
utilitarian (or more outcome-based) manner in the emotionally arousing and contextually rich 
versions of the same dilemmas presented using virtual environments. 

Furthermore, it is not only possible to determine a difference between the reaction to a dilemma 
presented in a text as opposed to a virtually given dilemma. In their study Confronting a Moral Dilemma 
in Virtual Reality: A Pilot Study Pan and Slater [26] showed that the participants reacted to moral 
dilemmas presented to them virtually as if they were real. In addition, they observed that the players 
were emotionally more involved in the moral dilemmas presented to them through VR glasses in contrast 
to ones on a desktop. 

Additionally, in a comparative study between moral dilemmas in which the participants had to make a 
decision immediately under time pressure and one in which they had time to reflect on their decision, 
Suter and Hertwig [6] found that deontological decisions were primarily made intuitively under time 
pressure, such as it would also be the case in reality. This means that time pressure changes the 
response behaviour and the perceived degree of reality of a moral dilemma presented to students. In 
contrast, when students are confronted with a moral dilemma in text form, they have more time to 
deliberate and decide on a solution which may make it less intuitive. VR applications can therefore force 
players to decide on a solution in the shortest possible time and reveal their quick, intuitive thinking. 

This means that people are more likely to be able to reflect in an informed way about how they 
might react in similar circumstances in reality – since the simulation in which they have 
participated with their whole bodies engaged surely results in an internal mental simulation of how 
their responses would be. [5 p9] 

In learning contexts, the students’ fast and intuitive decision can be used as a starting point to reflect on 
it and gradually introduce the students to philosophizing. The aim is to enable students to critically reflect 
on their intuitive thinking, evaluating and acting and also on the reasons they put forward for them 
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outside of philosophical-ethical learning contexts. To achieve this, it is necessary to implement moral 
dilemmas in VR games so that they encourage the students to respond as quickly and intuitively as 
possible which then is a starting point for ethical reflection. 

3 FRAMEWORK FOR IMPLEMENTING MORAL DILEMMAS IN VR GAMES 
To make moral dilemmas in digital games, specifically VR games fertile for these ideas, they must be 
implemented in a meaningful way. First of all, the essential requirement must be that the situation 
presented is a moral dilemma:  

A moral dilemma is a situation in which an agent S morally ought to do A and morally ought to do 
B but cannot do both, either because B is just not-doing-A or because some contingent feature of 
the world prevents doing both. [27 p3]  

Suppose the moral dilemma presented in the VR game is to be used above all to reflect on the intuitive 
response of the students, it is necessary to implement a particular time pressure for decision-making for 
the players.  

Based on the so-called wicked problems by Rittel and Webber [28], Sicart [29 p105f.] also formulates 
ten requirements for implementing moral dilemmas in digital games that they have to meet to be 
considered successful. According to him, the dilemma must not be clearly formulated so that the players 
do not have the opportunity to assess the exact consequences that will follow their decisions. 
Furthermore, the players should not be able to deduce the outcomes based on logical conclusions from 
the game's rules. In addition, there must be no right or wrong solution to the moral dilemma given by the 
game. Instead, the different solutions should collide on the procedural and semantic levels. In addition, 
it should not be possible to test the various solutions. Instead, the players should be locked in a new 
game status after each decision without the option to return to the previous game status. If possible, 
moral dilemmas should not occur repeatedly.  

Bosman [30 p550-556] takes up the considerations for a successful implementation of moral dilemmas 
in the form of wicked problems in computer games and distinguishes between four different types of 
ethically challenging problems in computer games: "tame, semi-wicked, real wicked and super wicked 
(moral) problems" [30 p550]. According to him [30 p550], five criteria can be used to determine what 
kind of problem is presented: (1) The extent to which the situation given in the game calls for a narrative-
ethical style of play, (2) to what extent the players can try the different options for action by reloading, 
(3) whether the decisions have an impact on the narrative level of the computer game, (4) whether there 
is an ideal solution and (5) to what extent the players get direct feedback on their decision. 

Tame moral problems are decision-making situations in which the players are encouraged to make 
decisions based on strategic considerations [30 p551]. Therefore, the decisions made are only of 
importance in the context of the game, the logic of action results exclusively from the game [31 p139]. 

Semi-wicked problems [30 p551-553] encourage the players to make decisions based on moral 
considerations. However, they can try the different solutions and the resulting consequences for the 
moral problem by taking advantage of the computer game's save and load system. 

Real wicked problems are characterized by the fact that the players must make their decisions based 
on moral considerations. They cannot use the save and load system of the computer game because 
either the evaluation of the actions is invisible, or the consequences are not directly visible to them. 
Furthermore, there can be an ideal solution, but it is only recognizable for the players in retrospect [30 
p553f.].  

Super wicked problems are the best way of implementing moral dilemmas in computer games since 
they meet all the criteria he has named. With these, players must make decisions based on moral 
considerations. These decisions have consequences for the further course of the game, but the players 
have no opportunity to try out the different results. In addition, they are not informed through direct 
feedback how the computer game evaluates their decision. In retrospect, every decision has both 
advantages and disadvantages; there is no ideal solution to the moral dilemma [30 p554ff.].  

Regarding Sicart and Bosman's considerations, modifications must be made to these requirements, 
especially for the use in philosophical-ethical learning contexts. Their demand for uncertainty about the 
consequences of the players' decisions can make sense to prevent the students from completing their 
decision based solely on a pure benefit calculation ([31 p140], [32 p212], [33 p279]). This demand goes 
hand in hand with Sicarts' request not to classify the solutions as right or wrong. Otherwise, the players 
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only make decisions based on an internal game record, which is unlikely to have moral connotations [34 
p113f.]. Schröter [31] adds the need for the consequences to be anchored on both the narrative and the 
ludic level. 

However, the possibility to experience the moral dilemmas and the various outcomes several times 
could be beneficial regarding a possible differentiation, especially in heterogeneous classes. By making 
different decisions in the same situation, the players can directly test the consequences of their decision, 
both for their game character and other characters from the computer game, if they appear immediately 
after making the decision. The players can then use these different consequences for their arguments, 
which they use to justify their decision (see Maisenhölder/Zöllmer [35] for using the game Life is Strange 
[36] in that way). This potential to support the players in collecting reasons by playing moral dilemma 
situations several times can be helpful, especially for low-performing students, and should therefore not 
be categorically excluded. Accordingly, it can be beneficial if the players can test different options. But 
to maintain the importance of the moral dilemma, there should also be consequences that only become 
apparent in the further course of the action. 

Furthermore, what is questionable is the necessity that Sicart noted how a moral dilemma should not 
occur a second time within a game. For example, this is of no importance for use in philosophical-ethical 
learning contexts if only a selected sequence of the VR game is to be used. And even in the case that 
the entire VR game is to be used in the classroom, repetition does not necessarily reduce the 
significance of the individual decision-making situations. Schreiber et al. [37] believe that repetitive or 
similar dilemma situations in digital games can even have advantages since these might collectively 
influence the game’s outcome. 

Sicart [38] also states in his contribution Papers, Please that the computer game of the same name 
Papers, Please [39] can be seen as a highly successful example of the implementation of moral 
dilemmas in computer games, despite recurring, similar dilemmas. In this computer game, the players 
must repeatedly decide whether they want to adhere to the entry conditions currently applicable in the 
computer game and refuse people who want to cross the border or decide against the entry regulations 
and let the pawns pass. As a result, they experience reduced salaries and run the risk of no longer 
providing for their own families. There are over 20 different game outcomes that vary based on all of the 
decisions made in the game. Even if the backgrounds for the respective characters’ desire to cross 
borders differ, the moral dilemma is similar. Based on his thoughts on the Wicked Problems, this would 
have to be an exclusion criterion for successfully implementing moral dilemmas. Nevertheless, Sicart 
[38 p154f.] states: 

Papers, Please is a brilliant example of ethical gameplay design because it allows for the 
application for different ethical theories to how it is played. […] [It] demonstrates how ethical 
dilemmas in games should complicate players’ choices, encouraging them to use their own inner 
moral compass as an instrument for decision making. 

Similar dilemma situations can also arise several times in everyday life of the students. As long as the 
moral dilemmas in digital games are not repeated to the extent that the students do not enjoy the game, 
or the accumulation diminishes their importance, no general statement can be made that moral 
dilemmas should only arise once in a VR game.  

The last criterion listed by Sicart that the players have no right to repeat the game is also not a 
prerequisite for moral dilemmas in VR games considering their use in philosophical-ethical learning 
contexts. If the students want to play the VR game or a selected sequence again in their free time, this 
is their own decision. An intervention in the form of a game ban by the teacher is neither realistically 
feasible nor appears necessary. 

According to this, six criteria can be named that are necessary for a successful implementation of a 
moral dilemma in VR games so that they are suitable for use in a philosophical-ethical learning context 
that starts with the students’ fast intuitive answers but does not stop there: 

1 The presented dilemma must be a moral dilemma. 
2 The players must not have precise information about all aspects of the dilemma, especially the 

consequences of the respective options for action. Otherwise, there is a risk that the players will 
make their decision purely based on a calculation and not question the existing options. 

3 The options for action should not be divided into “right” and “wrong” by the game, especially not 
through a point system. 
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4 The decision made by the players must have an impact on the further course of the game, both 
in the context of the narrative and in the context of the game. Only in this way it is a dilemma that 
is a moral and significant one. 

5 These consequences can result either from one decision or from a large number of decisions that 
are bundled together. They can either arise immediately after the moral dilemma or as the game 
progresses. 

6 The players must have time pressure when making a decision. 

4 CONCLUSIONS 
In this text we have shown that VR games with implemented moral dilemmas could very well be used 
in philosophical-ethical learning contexts since these, if implemented correctly, show the intuitive 
response on the part of the recipient. This intuitive and quick thinking corresponds to the players’ 
decisions in a comparable situation in the real world. According to the TRAP-Mind-theory of Brosow, 
these intuitions are the starting point of philosophizing. Therefore, one has to get from one’s initial 
intuition to philosophizing about a problem by collecting and evaluating reasons. The hypothesis of this 
text is, if the reaction to a dilemma situation is similar to the reaction outside of philosophical-ethical 
learning contexts and if these reactions are philosophically reflected on, that the abilities and attitudes 
that are acquired by doing this, will more likely be used in the world outside of these contexts. That 
means, that students will become more thoughtful when being confronted with moral problems in their 
lifeworld. For this, of course, further empirical research is needed. 

Additionally, research could also be conducted with different dilemma set ups to see if changing the 
criteria for dilemmas and therefore the dilemmas themselves leads to different results. Despite the 
research needed, we hope to have shown that it is plausible to use VR games with moral dilemmas in 
them in philosophical-ethical learning contexts since they provoke reactions similar to those in real life 
which can then be reflected on. This, it is our reasonable hope, then leads to the development of skills 
and attitudes that let students be more thoughtful when being confronted with a moral problem and their 
intuitive response in their everyday lives. 
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Abstract  
Once they obtain their Chemistry Bachelor’s Degree, new graduates need to overcome a challenging 
scientific and industrial environment in their prospective jobs. In the actual highly competitive professional 
world, the acquired transversal skills could make de difference in order to improve their success. In this 
context, Project-Based Learning (PBL) approach can be an adequate strategy to develop these required 
skills. In addition, it is important to design a PBL, which not only improves the transversal skills but also 
enhances the integration of the chemistry knowledge, polymer chemistry in this case, with these 
professional skills. Among the potential transversal competence highly valuable in professionals, this PBL 
was focused on improvement of teamwork, leadership and management. 
In this work we present a project-based learning activity in which role-play fundaments are also used to 
improve the development of the transversal skills and to increase the student’ knowledge on the hotspots 
on polymer science as a complementary learning to the advance macromolecular knowledge during the 
polymer chemistry course at Chemistry degree. During the activity, students, divided in groups, will create 
a polymer chemistry journal. All the roles of a Journal/Editorial are developed by each group (editors, 
reviewers and authors) being the roles changing for each article. The objective is to get 10-11 mini-reviews 
of different polymer materials developed in the last decade by the class, three by each group. All the mini-
reviews collected in the journal and published in the course’s Moodle. Authors will write the mini-review, 
reviewers will corrected and editors will check the reviewer’s corrections share with authors and decide 
the most adequate order for the articles. 
Keywords: Innovation, technology, research projects.  

1 INTRODUCTION 
The requirements and the skills expected of a recent chemistry graduate on their first job are increasingly 
demanding. Thus, the need for professionals to adapt to the constantly developing and changing 
requirements of the workplace has forced the development of transferable skills and abilities, and this 
leads teachers to adapt their methodologies in search of better training for their students. 
In addition to the competencies of the subjects, whether they are basic or advanced competencies and 
their corresponding specific competencies, the subjects of the higher courses of the chemistry degree 
must make work other transversal skills, such as personal skills and personal competence. Among the 
transversal skills that most interest potential employers are verbal and written communication skills, 
interpersonal (teamwork) and team management skills, problem-solving and self-management skills [1–
6]. In addition, it should be noted that some studies report that the development of transversal skills can 
improve the cognitive development and performance of chemistry students [7,8]. 
In this context, project-based learning can be an effective method for students to acquire knowledge not 
only related to Polymer Chemistry but also to develop the transversal skills described above. In addition, 
activities of this type are of greater interest to students and increase their motivation [9–11].  

2 COURSE BACKGROUND 
The project was based on the development of a Polymer-based scientific journal. This Project based 
learning was applied in “Polymer Chemistry”, a course of 4th year of Chemistry bachelor degree, which 
represents 6 ECTS credits (European Credit Transfer and Accumulation System) of the 60 ECTS that 
compose a four-year program. The Department of Physical Chemistry of University of The Basque Country 
teaches this course. The activity was proposed to 42 four-year undergraduate students: 20 students from 
Spanish group and 22 students from Basque group. (Note: at the University of the Basque Country, the 
courses are divided in two groups attending to the official language of the region, Spanish and Basque). 
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Overall, fourth year students presented a good background in chemistry obtained through their previous 
academic years. However, they present many lacks in transversals skills due to classic teaching 
approaches used in many courses. The analysis of their deficiencies and the most demanded skills for 
professionals in chemistry related industries have allow us to select the key skills to be improved in this 
activity. Among the most important skills improved in this activity could be important to highlight 
teamwork, self-evaluation and scientific oral expression are the ones selected to be improved during 
this activity. 

3 METHODOLOGY 
In this PBL, role-play fundaments are also used to improve the development of the transversal skills and 
to increase the student’ knowledge. On one hand, the hotspots of polymer science are used as a 
complementary learning to the advance macromolecular knowledge acquired during the course, being 
this kind of knowledge very motivating for the students due to the novelty of the results. On the other 
hand, the proposed role-play is a key activity for the improvement of the selected transversal skills.  
during the polymer chemistry course at Chemistry degree. 

During the PBL, students will create a polymer chemistry journal. Students will be divided in groups and 
all the roles of a Journal/Editorial will be developed by each group. The journal must have several 
articles, reviews in this case, so group members will have editors, reviewer and author’s role, being this 
roles changing for each article. The objective is to get 10-11 mini-reviews of different polymer materials 
developed in the last decade by the class, three by each group. Mini-reviews are based on the latest 
studies on polymer science field and they should have no more than 10-15 pages. All the mini-reviews 
collected in the journal and published in the course’s Moodle.  

Summarizing, authors will write the mini-review, reviewers will evaluate the article and suggests the the 
needed corrections and editors will check the reviewer’s corrections share with authors. Once the get 
the suggestions from reviewer and editor, authors will correct the article and send it again to the editor 
for a second revision. This step will be repeated until both reviewer and editor accept the article. The 
working flow used in this PBL activity is summarized in Figure 1. At the last week of the Polymer 
Chemistry course a complete Issue of a polymer journal will be presented be all the class members.  

On the other hand, the teacher must supervise that the activity runs properly. Thus, in the first mini-
reviews each group will give the guidelines to follow so that they are adequate for the expected level in 
the subject. In addition, you will oversee the early work of reviewers and editors. Finally, lecturer will 
organize the series of seminars given by master and doctoral students based on the science of polymers 
that will be developed throughout the course and that will serve as support and source of inspiration for 
the mini-reviews developed by the students. 

   
Figure 1. Scheme of the working flow for the activity 
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3.1 Guidelines for the mini-reviews 
At the beginning of the course, the lecturer will suggest a series of areas of interest within polymer 
science that are related to the content of the subject. These suggestions are of great interest since they 
facilitate that the mini-reviews are related to the different topics covered in the subject. Less proven that 
this increases students' interest in the theoretical part of polymer chemistry 

3.2 Key factors for the success on the editor and reviewer roles 
The roles of reviewers and editors are the farthest away for students, so an extra effort has to be made 
so that students understand their importance. However, there are a large number of resources provided 
by the different publishers (Elsevier, ACS, RSC, Wiley ...) that are very useful for students to have the 
appropriate guidelines for each of these roles. It is important that students access the different websites 
of scientific publishers as this allows them to obtain the perspective that their work is very similar to that 
carried out by senior researchers. This increases the interest of students for the work of proofreader and 
especially for that of editor.  

3.3 Seminars 
During the activity, students will not only search themselves for current polymer-based topics for their 
mini-reviews, but will also have a series of seminars throughout the course that will allow them to get in 
touch with research in the area. Masters and doctoral students will teach the seminars. The fact that the 
seminars are taught by graduate students allows undergraduates to see polymer science as less distant 
than when they only get such insights from research journals. Our experience indicates that the 
perception of polymer science in general and of this activity in particular improves significantly with the 
incorporation of seminars. In addition, motivation also improves if the seminars are taught by students 
given their proximity, although good results have also been obtained when they have been taught by 
senior researchers. 

4 CONCLUSIONS 
Very positive feedback and course evaluations were provided by students, 4.6 of 5 in the overall in the 
anonymous evaluation of the course performed by the university. In addition, the feedback of the 
industrial employers mentoring several of our students during their summer internships has been also 
very positive highlighting their improvement in the transversal skills. As a main improvement, mentors 
remark the improve on problem solving skills and critical perspective in those students that have studied 
Polymer Chemistry course compared to others that they have not.  

The analysis of the results obtained in the anonymous evaluation test revels that 92% of the students 
are satisfied or very satisfied with this activity. In general, students consider that both the achieved 
polymer knowledge and the experience of evaluating others’ work (editor and reviewer roles) not only 
motivating but also enriching and complementary for their training. Comparing the students’ grades with 
the results obtained in the previous year, the average of the students has increased from 7/10 to 9/10. 
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Abstract 
Design thinking characterizes the mental processes that practitioners use as they frame, explore, and 
re-frame ill-structured problems to derive design solutions. In recent years, professional fields such as 
engineering, architecture, and business are recognizing that design thinking can be more effective for 
solving complex and ill-defined problems than systematic problem-solving processes.  

In Latvia, design thinking as a learning approach in education is being introduced gradually, in 
connection with the education reform School2030. The problem is determined by the readiness of 
teachers to understand the possible applications of design thinking in educational institutions. Design 
thinking approaches can be practiced not only to teach learning (metacognitive skills) and achieve 
results, but also to be used in general to improve the whole educational process. Design thinking, 
through its special structure and stages of thoughtful action, increases the quality of self-study by using 
creative ideas and creative approaches to solving various tasks. 

The aim of the article is to analyze the methodology of successful implementation of the design thinking 
model in the subject ‘Design and Technologies’ for achieving learning outcomes. 

Research methods: theoretical - literature analyses, content analyses of the curriculum of the subject 
‘Design and Technologies’, empirical – teacher survey on design process evaluation. 

The results of the research confirms the need to pay attention to the choice of teaching, learning and 
assessment methods for each stage of design thinking. It promotes students' understanding of the 
creative design product development process and results. 

Keywords: Design thinking, creativity, study subject ‘Design and Technologies’, teaching and learning 
methods and tools, evaluation.  

1 INTRODUCTION 
The term design thinking has roots in various disciplines and is frequently, although not exclusively, 
associated with engineering, architecture and related design disciplines in early literature focused on 
design thinking [1]. The tools observation, experience, and inquiry allow designers to understand human 
needs and shape information to drive the creation of products and experiences that make human 
connections through aesthetics, need-finding, or making meaning [2]. The essence of design thinking is 
to put participants into contexts that make them think and work like an expert designer, and thereby 
foster civic literacy, empathy, cultural awareness and risk taking [3].  

Motivations for using design thinking in education are typically multifaceted: Educators are hoping for 
surprising ideas, elegant solutions and novel concepts, they want to facilitate a learning or development 
event in a new and invigorating format, and induce transferable skills and competencies among the 
participants. What will learners gain as a result of taking part in a design thinking event? What do 
instructors need to know before considering the approach? [4]. 

At the same time, the literature suggests that educators should consider the limitations of design 
thinking, be perceptive of potential problems during workshops, evaluate results and experiences, and 
adjust their design thinking practices flexibly. Tensions between learning content and design thinking 
process, a lack of longterm focus, and insufficient time to fully and critically evaluate ideas are general 
limitations of the approach. Other potential problems that can arise are a lack of creative confidence or 
mastery, experiences of anxiety and frustration, teamwork conflicts, wrong priorities, shallow ideas and 
creative over-confidence [4]. 

In Latvia, design thinking as a learning approach in education is being introduced gradually, in 
connection with the education reform School2030. The problem is determined by the readiness of 
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teachers to understand the possible applications of design thinking in educational institutions. The aim 
of the article is to analyze the methodology of successful implementation of the design thinking model 
in the subject ‘Design and Technologies’ for achieving learning outcomes. 

2 METHODOLOGY 
The triangulation method was applied in the research of the topic – analysis of literature and normative 
documents on education and analysis of teachers’ experience, using the survey data available on the 
website of the professional development courses. The aim of the theoretical research – to identify the 
main challenges in the field of design education in a general education school, as well as the essence 
of design thinking models and methodologies. Carrying out a qualitative analysis of the content of the 
standard and sample of the programme of the new subject “Design and Technology” for the 1st – 9th 
grade, teaching methods for the implementation of the design development process stages were 
determined.  

Substantiating the importance of assessment and feedback in the design development process, a 
qualitative analysis of the results of the teachers’ survey was performed.  

Introducing the content of the new subject “Design and Technology” in general education schools in 
Latvia, the approbation of the content initially took place in pilot schools within the framework of the 
project School2030, but from the academic year 2020/2021, the new subject standard became 
compulsory in all schools. Teacher training courses were held at the same time. Teachers were also 
provided with an e-course website, where at the end of acquiring various topical subjects, teachers filled 
in questionnaires, describing their experience or opinion.  

At the end of the topic “Assessment”, a teachers’ survey was selected to substantiate the topicality of 
the design process assessment and feedback, where the teacher’s task was to answer 4 questions on 
planning the assessment of one hour or group of hours on the selected topic: 

• Hourly achievable result (AR) 
• What evidence (specific activities of a student, fulfilled criteria) will indicate that students have 

achieved this AR? 
• What specific tasks should therefore the teacher give to measure whether the AR has been 

achieved? 

• When and how should students receive feedback, so they can improve their performance in the 
process? 

The article analyses the answers to the last question. The responses were provided in a free form and 
analysed by dividing into categories and determining frequency. 169 questionnaires submitted by the 
respondents on the e-course website were assessed. The survey was conducted in October 2020. 

3 RESULTS 

3.1 Design thinking model in the acquisition of the subject “Design and 
technology” – analysis of the subject standard and a sample of education 
programme  

The aim of implementing the content of basic education is a comprehensively developed and competent 
student, who is interested in his intellectual, socio-emotional and physical development, lives healthy 
and safe, learns with joy and interest, is socially responsible when participates in society activities and 
takes the initiative [5].  

Expression of creative personality is usually associated with the subjects of arts and humanities, such 
as music, visual arts, handicrafts. A novelty in the Latvian education system, determined by the 
implementation of the School2030 reform starting with the academic year 2020/2021, is a restructuring 
of the content areas by introducing the content area Technology. Subjects covered by this area are 
Design and Technology, Computer Science and Engineering. The standard of the content area is 
developed using the scheme of the design thinking process model, determining the achievable results 
at the end of the 3rd, 6th and 9th grade.  
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The aim of acquiring Design and Technology subject is to create products and solutions that are useful 
for oneself and others, using various materials and their processing techniques; develop general skills 
such as problem-solving and creativity. The objectives of Design and Technology subject are to provide 
the student with the opportunity (1) to acquire the skill of working with various materials and their 
processing tools, devices; (2) to plan and evaluate one’s own work; (3) to use the design thinking 
process as a type of problem-solving; (4) to justify the need to create the products and the impact on 
the user. 
Implementation of such subject standard, on the one hand, helps to understand and realize the way a 
design product is created, but on the other hand, the teacher is required to completely change the 
teaching approach, as design thinking is a process, a mindset, a set of methods  to generate creative 
alternatives using anthropological techniques, based on human behaviour and needs. It is a research-
based and data-based non-linear method for identifying problems, creating solutions for co-creation with 
the users, prototyping and testing them, and implementing and improving solutions using the information 
provided by the user [6]. If previously the end result and its quality were most important in teaching 
handicrafts, then the new approach emphasizes the successful implementation of the design creation 
process stages, each of which provides appropriate teaching methods and assessment techniques. The 
range of topics to be studied has also expanded and includes product design, environmental design, 
information design and service design. 

An innovation, determined by the specifics of the subject “Design and Technology” – the acquisition of 
topics is related to the cyclical model of design development, where each of the stages – problem, idea, 
solution, development, analysis and improvement shall include appropriate teaching methods and 
achievable results. Such approach emphasizes the importance of the design product development 
process, the regular analysis and assessment of which ensures positive achievable results. 

The competence-based approach in education emphasizes the importance of general skills and cross-
curricular relations. The acquisition of subject knowledge and general skills should not be contradictory, 
but work best, if they are inter-integrated [7]. In design and technology classes, it is necessary to 
implement interdisciplinary relations, creating common topics with other subjects. For example, skills of 
information searching and storing are acquired in Computer Science, while in Design and Technology, 
this information is used to create a product. By creating interdisciplinary relations, the learning process 
is combined, which no longer fragments the learning objective and the path to the result. The 
implementation of interdisciplinary relations also helps to improve students’ intercommunication, as 
other learning values and interest in learning arise [8].  

In the subject programme sample, a description of each topic includes a design process scheme, 
emphasizing the stages that are relevant for the acquisition of the topic. Thus, gradually creating 
students’ experience in the use of various materials, their processing technologies, as well as in the 
acquisition of idea-generation and problem-solving skills. No doubt that topical tasks for the first-grade 
students are getting acquainted with materials and technologies, which are chosen by the teacher, 
therefore, for example, acquiring the topic “How to run through, coil, arrange, bind, fold, glue decorations 
from tree leaves?”, only the stages of work planning, development and assessment will be implemented 
(Fig. 1). 

 
Figure 1. Scheme of design development process. 

In 1969, Herbert Simon in his book “The Sciences of Artificial” has put forward seven design stages, 
which today have become a benchmark. Although various design schemes are currently available, it is 
precisely H. Simon’s scheme that is used as the basis. There may be three to seven design process 
stages, but despite the number of stages, the essence remains the same [9].  

Design thinking models indicate the research structure that is a logical consequent system of 
methodological, methodical and organizationally technical procedures that allow obtaining credible data 
on researchable phenomenon or processing and applying it in practice for process management and 
predicting [10].  
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Methods are a set of techniques, a system of principles regulating the implementation of certain activities 
[11], such as interviews, observations, brainstorming sessions, prototype testing techniques, etc., while 
the tools are very specific templates, models and information structuring frameworks that are used in 
various stages of design, for instance, prepared worksheets, user profile, user experience map, empathy 
map, service drawings, and other elements. The tools represent what is being used, while the methods 
explain how it is done. 

Summarizing the information obtained during the literature study, a summary table was drawn up 
indicating the main tasks and methods in the design thinking process in the subject Design and 
Technology (Table 1). 

Table 1. The main tasks and methods in the design thinking process. 

Stages of 
design thinking The main tasks Methods and tools 

1. Identification 
of needs and 
opportunities  

The aim of the feasibility study is to gain a broader insight 
into the sector in which the problem is being addressed, 
the institutions with which the cooperation takes place, 
similar products or services or comparable experiences 
before actively interacting with users. Research of 
problems and experience or awareness of one's own and 
other problems, problem definition. 
Students need to research the need for a particular 
product. 

Autoethnography; interviews; user 
experience maps; situation 
research and analysis; mind maps; 
process diagrams or visual 
information collages 

2. Search for 
ideas and choice 
of solution 

Focusing on quantity at this stage of design helps the 
team unleash creativity. Starting with seemingly self-
evident suggestions and using a variety of idea 
generation methods, it leads to truly innovative ideas and 
offerings. When evaluating the prepared ideas according 
to certain criteria, the task of the team is to select the best 
ones. 
The student considers whether such a product is 
necessary at all and whether it is a sustainable solution. 

Methods that help generate a lot of 
ideas - "brainstorming" and its 
many variations, "Crazy8", "10 plus 
10", "The worst idea in the world", 
etc. 
Methods that help to make ideas 
more diverse and meaningful - 
SCAMPER, “Mashups”, search for 
analogues, etc. 
Evaluation of ideas 

3.Planning Planning the resources, action steps and time limits 
required to create a solution for your product. 
In primary school - the ability to arrange the cards 
prepared by the teacher with the description of the work 
in the correct order. 

Project diary 

4. Development 
(Prototyping) 

According to the design task, physical products and their 
elements, digital solutions, space and environment, 
processes, interactions (human and human or human 
and device), etc. are prototyped. Depending on the 
specifics of the project and the idea, low or high precision 
prototypes are developed. Accuracy determines how 
detailed and close to the end result a prototype is. 
The student, practicing and developing his / her skills in 
a particular technique, practically creates a product 

Low precision prototypes: 
sketches, interface paper 
prototypes, physical models, 
storyboard maps, etc.  
High precision prototypes - 
technical drawings, product 
samples 

5. Evaluation 
 

This is the final stage in the acquisition of many topics in 
primary school. 
The student has to evaluate his / her own activity, 
perform self-evaluation, give feedback on his / her 
activity according to clearly defined evaluation criteria. 
Assessment of skills in exercise tasks. 
Final work evaluation. 

Exhibition. 
Work presentation. 
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6. Testing and 
development 

The task of prototype testing is to get feedback from the 
user, to discover what is not working and what needs to 
be improved. 
The student must plan the testing process according to 
predefined product characteristics 

Qualitative tests focus on the user's 
experience, emotions and needs 
and can be used at any stage of 
the design process 
Quantitative tests focus on 
measurable indicators that are 
interpreted in the context of the 
user experience (for example, 
whether a task was completed or 
how quickly it was completed). 

7. Implementation The student presents his / her product in different ways - 
in a fashion show, in a virtual gallery or by organizing an 
exhibition, participating in fairs or charity events as well 
as telling about his / her product. 

Oral or visual presentation 

Awareness of the problem is the most difficult and time-consuming process in the implementation of the 
design process. The core element of this stage is the research of problems and experience or the 
awareness of your own problems and problems of others. The ability to put oneself in the place of the 
user and the awareness of needs are very important skills of a designer. At this stage, the interview 
method can be implemented, ascertaining the interests and problems of the other classmate, the 
research method, researching one’s own needs and the needs of others, as well as the case study and 
analysis method, expanding the scope of information about one’s own needs and the needs of others. 
In the design thinking stage, ideas are summarized, structured, visualized and arranged in order of 
priority, it is all the information that the student collects in the research process. The student must 
thoroughly analyse this information. At this stage, a visualization method, sketching the desired product, 
and a conversation method, seeking the opinions of other students, can be implemented. In the third 
and fourth stage, the student’s goal is to create different solutions by planning materials, technologies, 
tools to be used and determining work steps, then to implement them applying in practice. At this stage, 
the student can implement the practical work method, by creating the intended product, and the learning 
experiment method, if at this stage the product is not finalized, but before the testing stage, then the 
student has the opportunity to correct and supplement the work. Once the product is manufactured, it 
undergoes testing. The product is tested, applied and assessed. The student makes improvements by 
assessing the product’s compliance and user feedback. At this stage, the student adapts and refines 
his product accordingly after analysing the testing results, applying the selected research method.  

The design process is not linear. The design process, unlike the artistic process, begins with a specific 
task – to create a product that will perform a very specific function. For example, after testing a 
prototype, it can be concluded that the idea needs some improvements, so one can go back to the 
development of ideas and the creation of the next prototype.  

The acquisition of the content of the subject “Design and Technology” is mostly organized in the form of 
projects, where the student formulates the project aim, ideas and challenges, obtains information, 
researches and solves problems, develops prototypes and finished products, summarizes work results 
and introduces them to other students, while the teacher provides support in project development. 

3.2 Assessment of design process. Analysis of teachers’ survey results 
When developing products, great attention must be paid to the deliberate planning and implementation 
of the design process steps, including testing a number of possible problem solutions and creating 
prototypes to achieve a finished result, so the student’s performance is assessed using both work 
process criteria and the end result of the work performed. The work process can be recorded (e.g., in 
design diaries, work maps, etc.), documenting the most important development stages – searching for 
information about a specific situation/ problem, generation of ideas, planning, developing and testing 
sketches, drawings, cuts, recipes, etc. 

One of the most important prerequisites for implementation of modern education, the result of which is 
a true understanding, the ability to use what has been learned at school in unusual situations and 
competence, is re-evaluation of existing assessment practice, appropriately harmonizing the purpose, 
form and content of the assessment. Assessment to improve learning is the provision of effective 
feedback to the student, providing him with the opportunity and time to improve his performance in 
accordance with the planned student’s achievable results and assessment criteria. Assessment is 
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primarily an integral part of learning, allowing both the teacher and the student to plan improvements in 
the learning process, rather than just giving an evaluation, for instance, in the form of a mark. At the 
school level, it is becoming important to create systems allowing to follow the progress of each student 
and provide support at the right time and place where necessary. 

Acquisition of the content of the new subject “Design and Technology” also envisages a new approach 
to evaluation. 

The evaluation approach in the classroom must change from the assessment of learning to assessment 
as learning. Feedback, which helps to improve the work of both the student and the teacher, is important. 
Evaluation means the social interaction of classmates with the teacher and also with the parents, when 
the students receive feedback on their achievements and the answer to the question: how have I 
performed the work? 

Evaluating the teachers’ answers to the question “When and how students need to receive feedback, 
so that they can improve their performance in the process,” the answers were grouped according to 
categories that reflect the teacher’s understanding of the feedback process. It should be noted that 
teachers chose the lessons on different topics. Some respondents also mentioned the choice of specific 
evaluation and self-assessment tools. The majority of the respondents (n=55) state that feedback should 
be provided during all the work performance process as a formative assessment, which is expressed 
mainly orally. This helps to avoid mistakes in order to achieve a successful final result. Also, a number 
of respondents (n=7) point to the need for individual consultations. Teachers (n=43) acknowledge the 
need for assessment criteria, which are important to be announced at the beginning of the topic and to 
be used also during the process and in the final stage of the process. However, there are also answers 
(n=2) indicating the feedback only at the end of a class or work performance, which does not correspond 
to the successful implementation of the design development stages (Tab.2). 

Table 2. Teacher feedback in the design development process. 

Category  Frequency 

Feedback is implemented in the work process both individually and in a group orally, if necessary 
in writing. 

55 

Feedback is implemented in the work process using evaluation criteria.  43 

Formative evaluation in the work process, at the end of the work summative evaluation according 
to the developed criteria. 

24 

Discussion of work results. Exchange of ideas. Negotiations. 16 

Self - evaluation, evaluation of group members or other groups. 10 

Summative evaluation at the end of the work according to the developed criteria. 8 

The teacher supports, consults individually. Work process support, comments, suggestions, etc.  7 

Feedback at the end of the lesson - praise, suggestions. 2 

Rating - passed / failed. 1 

Statement test yes / no at the end of the lesson or at the beginning of the following hour as a 
repetition. 

1 

The teacher answers questions that have arisen during the work. 1 

Question / answer game using worksheets. 1 

 169 

The teacher should provide feedback to each student, including information on how much of the 
achievable result has been achieved and how much remains to be done. It is information on the progress 
towards a specific objective [12]. Feedback is effective when it is fit for purpose, is provided timely, is 
specific, respectful and can be used successfully in the future, improving further learning. The teacher 
can also organize the lesson as a student’s self-directed learning, where the student constantly reflects 
on his activities, as well as explores the learning process and his own actions.  

3019



 

 

4 CONCLUSIONS 
Design thinking approaches can be practiced not only to teach learning (metacognitive skills) and 
achieve high results, but also to be used in general to improve the whole educational process. Design 
thinking with its special structure and stages of well-considered action, increases the quality of self-
study, using creative ideas and a creative approach to solving various tasks. During the learning 
process, students acquire awareness of design as not just an “appearance”, but also the essence and 
the specifics of the learning process, the interaction between learners and pedagogues. Design thinking 
technology allows to become innovators in the learning process, to change the approach to solving tasks 
applying creativity. 

Teaching methods in the design development process are selected according to the achievable results 
in the stages of the design thinking process, thus a part of them is identical to the designer’s professional 
methods related to problem research, idea generation, prototype testing, etc. 

The use of the design thinking process model in the acquisition of the subject “Design and Technology” 
also alters the content and form of evaluation. The approach to evaluation in the classroom changes 
from assessment of learning to assessment as learning – it is a feedback that helps to improve the work 
of both the student and the teacher. 

Feedback in the design development process provides the student with information on progress towards 
the specific learning objective. This can be a written or oral teacher’s commentary, students’ mutual 
evaluation or self-assessment using assessment criteria, planned structured conversations, etc. 
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Abstract 
With the advent of the digital age, information technology continues to develop, and the application of 
artificial intelligence has become more and more extensive. Its appearance has provided great 
convenience to people's lives. Traditional education models can no longer meet the individual needs of 
learners. The emergence of intelligent technology has subverted traditional classroom teaching. It has 
brought about a modern learning model of thoughtful analysis and dramatization, timely evaluation and 
feedback, interactive communication at any time, and intelligent push of learning resources, rebuilding 
a new education and learning environment. 

This article will take Russian teaching as an example to explore AI personalized learning. The paper 
compares and analyzes traditional classroom and AI personalized learning. From the dimensions of 
teaching content, time, method, it proposes Russian personalized learning under artificial intelligence 
and carries out the Russian personalized learning path supported by artificial intelligence.  

The research mainly focuses on the four levels of "how to transform the teaching mode," "How teachers 
should teach students," "How students learn knowledge," and how to improve the intelligent system, 
and prospects for the research trend of brilliant personalized education. 

The research purpose of this article is to explore AI's personalized one-to-one teaching model for 
students through the analysis of the content of AI intelligence education, to provide a theory for 
developing personalized teaching activities in the future, cultivating students' creative ability, and 
improving students' comprehensive quality level. 

Keywords: artificial intelligence; personalized education; teacher professional development；Russian 
teaching. 

1 INTRODUCTION 
With the advent of the digital age, artificial intelligence （AI）teaching has begun to rise. The entry of 
artificial intelligence into schools will optimize teaching models, optimize subject settings, and deepen 
educational reforms. As teachers, they must adhere to their duties and change roles. The application of 
artificial intelligence technology in education reduces the burden on teachers and students, improves 
teaching efficiency, and makes teachers more engaged. Creative work, educational robots can complete 
the role of knowledge transfer, and teachers can engage in work of "cultivation of people" that robots 
cannot do [1]. 

Artificial intelligence can promote students' personalized learning and realize a one-to-one teaching 
model. Using AI can make a comprehensive evaluation of each student, thereby discovering students' 
learning problems, and using specific learning strategies and learning methods to help students solve 
the problems, so that each student can learn effectively. Personalized learning requires a deep 
integration of technical means and education. Teaching is tailored according to learners' needs, skills, 
strengths, and interests. Learners have autonomy in the learning process; The famous American 
psychologist Thorndike mentioned that "learning is often an automatic process, and it is never passively 
accepted or blindly absorbed." The primary role of teachers is to help and encourage students to learn 
actively inside and outside the school. Teachers will change Become a profession of social value. 

As we all know, with the development of the China-Russia comprehensive strategic partnership, the 
popularity of Russian in China has continued to increase. The number of people learning Russian has 
also been growing year by year. According to incomplete statistics, there are currently 179 universities 
in China offering Russian majors [2]. Affected by the revolutionary impact of new intelligent technologies 
such as cloud computing and big data in the education field, traditional Russian classroom teaching 
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cannot meet learners' learning needs. Therefore, we urgently need to seek a new path from the AI 
personalized Russian teaching research. 

2 METHODOLOGY 
This article takes Russian teaching as an example, using the literature and comparative analysis methods 
to analyze the teaching content, teaching time, and teaching methods of traditional and AI intelligent 
classrooms. 

After sorting out, it is not difficult to find: 

First of all, in traditional Russian teaching, teaching content is often limited to textbooks, and there are 
relatively few means and ways to use the information to obtain and supplement resources. At the same 
time, affected by practical problems such as the educational resources in the central and western regions, 
the varying level of regional development, and the significant differences in individual classes of students, 
even the same teaching content will eventually show different teaching effects. The new Russian teaching 
method driven by AI intelligence can effectively solve this problem through the mobile terminal APP, high-
quality resource sharing, database development, and construction of 3D virtual platforms. 

Secondly, in traditional Russian teaching, the teaching time is often limited to the classroom. In contrast, 
the new type of Russian teaching under intelligent education can intensively fragment the time and expand 
the teaching time infinitely. The learning atmosphere effectively makes up for the shortcomings of 
insufficient classroom teaching time. 

Finally, in traditional Russian teaching, classroom lectures are the mainstay. Teachers often have the 
phenomenon of "rule by the voice of one man alone" and "cramming education."Students, as the main 
body of teaching, passively participate in learning from time to time. The new Russian teaching model can 
implement personalized tutoring based on students' differences by relying on modern information 
technology such as big data and cloud computing. Through one-on-one real-time interactive teaching 
services, teachers can effectively resolve the problem that teachers cannot take care of all students due 
to a lack of energy. The predicament can also be a relatively perfect solution to the phenomenon of "the 
top students cannot enough to eat, and the students with a learning difficulty cannot eat well" in the 
traditional classroom. It is a concrete manifestation of personalized teaching in the development direction 
of teaching practice. 

In summary, unlike traditional Russian teaching, the new Russian teaching method driven by AI has natural 
advantages in extending the teaching space, paying attention to individual differences in students, and 
flexible teaching methods, which can effectively implement the slogan of "teaching students in accordance 
of their aptitude" and truly help the personal development of students at different levels. 

Table 1. Comparison of traditional classroom and AI personalized classroom. 

 Teaching content Teaching time Teaching method 

Traditional classroom Single: textbook Fixed: in class Obsolete: Classroom lecture 

AI personalized 
classroom 

Diversified: teaching materials, 
intelligent  eaching software 
(Rain Classroom, Moso Teach, super 
star learning, Wisdom Tree Platform, 
MOOC) 

Flexible: before 
class, during class, 
after class 

Innovation: "Classroom-
Network-Mobile" Trinity 
Interactive Teaching 

3 RESULTS  
Under the education background that the Ministry of Education of China vigorously advocates "focusing 
on the deep integration of information technology and higher education" and "innovative talent training 
model," Russian teaching faces brand-new opportunities and challenges, and teaching reform is 
imperative. By combing the existing literature, we noticed that the current effective integration of Russian 
education and AI is still in the preliminary exploration stage. Therefore, this article attempts to explore 
further the in-depth integration of AI and Russian personalized teaching from the aspects of "how to 
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change the teaching mode," "how to teach," "how to learn," and "how to improve the intelligent system." 
On this basis, the development trend of personalized intelligent education prospects. 

3.1 Teaching Mode - Transition to embodied cognition Teaching Mode 

Looking at the current situation of Russian teaching in China, it can be found that universities and colleges 
generally have problems such as tight teaching time, heavy tasks, and lack of teaching resources. 
Although the current Russian language teaching has been reformed intelligently, such as developing 
quality curriculums and building MOOCs, it is not yet possible to share resources "for everyone, 
everywhere and all the time." This reform still seems to be preliminary and incomplete at this stage. In the 
future, Russian teaching should be deeply integrated with AI personalized teaching reform based on 
current teaching transformation and strive to achieve a perfect transformation from Education 
TeachingCoaching to value-creation and truly teaching students according to their aptitude. Of course, this 
will be a long process. We can gradually transform the current Russian language teaching model from two 
aspects: online and offline integration and intelligent platform [3]. 

First of all, we should use AI education to deeply integrate Russian teaching online and offline; This is one 
of the paths that have been actively explored and promoted since the Covid-19 outbreak. At present, 
Russian teaching has entered an era of data-based and individualized learning.  Whether it is introductory 
courses such as Russian oral language, grammar, audiovisual listening, and speaking, or supplementary 
courses such as national conditions, newspapers, and periodicals, all kinds of teaching aids can be 
appropriately used. Let them carry out mixed teaching objectives, content systems, evaluation standards 
to ensure students' status as the leading learning body. They can also fully mobilize students' learning 
enthusiasm and promote the development of student's personalities. 

Finally, when the hybrid teaching model is relatively mature and famous, it is necessary to rely on the 3D 
virtual platform to introduce teaching program design such as a virtual studio because presetting virtual 
teaching situations in a non-native language environment will make it easier for students to immerse 
themselves in a more communicative learning atmosphere, to have a better Russian learning experience[ 4]. 

3.2 Teachers - Transition to educational facilitators 
In the context of AI education, Russian teachers face significant challenges. Facing the new situation 
requirements such as the organization of educational resources and the individualization of teaching 
objects, teachers must change their mode of thinking and continuously improve their key competencies 
such as information technology, big data processing, and language assessment. At the same time, 
teachers should transform from a leader of teaching activities to a leader according to the different 
characteristics of students and implement precise and individualized teaching. At the same time, should 
accurate teaching with the characteristics of students, and transform from being the leader to the 
facilitator of teaching.  

First of all, in terms of thinking, Russian teachers should adapt to their new role as soon as possible and 
develop a new thought of education that allows students to become the subjects of language learning 
and develop their wisdom and personality through participation. 

Secondly, in terms of action, Russian teachers should actively understand the psychological needs of 
students, create colorful teaching situations in teaching activities, and help guide students to use AI 
technology to explore their knowledge actively. In the process of education and teaching, teachers 
should insist on the integrated teaching practice of "teaching, learning, and assessment," organically 
combine formative and summative assessment, and be the facilitator and evaluator of students' learning. 

Finally, teachers should actively innovate and explore new ways to train Russian talents in terms of 
teaching methods. Before class, fully use big data to do the student analysis, push high-quality teaching 
resources to students in time. Teachers can output data according to the course content, such as 
constructing the test paper storeroom requires and high-quality resource reserve. In class, AI assistants 
can be used to analyze students' classroom listening and learning situations through face detection, 
voice recognition and to adjust the content and format of the class in a timely and dynamic. After class, 
teachers can use AI technology to provide intelligent guidance to students. With the guidance of big 
data, we will do an excellent job in assessing students' autonomous learning and guide students to 
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manage fragmented learning time to achieve the purpose of teaching students following their aptitude, 
teaching following the time, and expanding students' critical thinking. 

3.3 Students - Transition to autonomous learner 
Students should change the traditional passive concept of "spoon-feeding" learning and actively 
participate in all aspects of Russian language learning. 

First of all, in terms of ideology and cognition, students should develop the awareness and determination 
to set goals, self-monitor, self-evaluate, and be self-reinforced under the enlightenment and guidance 
of the teacher, and continue to learn and develop themselves in the process. 

Secondly, teachers can use intelligent digital software to train students purposefully and hierarchically. 
Let them obtain materials and learn independently through modern information aids such as the Internet 
and multimedia to help students expand the depth and breadth of Russian learning content and cultivate 
students' interest in language learning and the spirit of exploration. 

Finally, under the teacher's guidance, students should actively explore how to manage their learning in 
an AI environment, treat self-efficacy correctly, and master specific Russian learning methods and 
strategies. Through scenario-based and experiential learning, students should continuously develop 
innovative and critical thinking abilities, improve their teamwork awareness, leadership skills, analytical 
and problem-solving abilities, and finally effectively carry out self-regulated learning. 

3.4 Intelligent systems - Transition to ecological development 
If we want the AI system to be deeply integrated and ecologically developed with Russian language 
teaching, we should consider the following aspects. 

First of all, in terms of infrastructure, there should be strong support from various policies and funds and 
the fundamental guarantee of hardware facilities and related laws and regulations. 

Secondly, in terms of soft power, it is necessary to continue cultivating and growing a team of Russian 
teachers who master advanced AI technologies. As the enlightener, supervisor, and facilitator, Russian 
language teaching should continuously improve their ability to use modern information technology and 
take the initiative to participate in various types of information training at all levels. 

Finally, it is necessary to innovate and adapt constantly. Russian teachers should actively integrate into 
an intelligent and information-based teaching environment, continuously improve teaching effects, strive 
to build a harmonious and free intelligent Russian ecological classroom [5]. 

Of course, whether it is teaching Russian or other languages or teaching other subjects, the purpose of 
education is to face the future and face the cultivation of talents. Educators in the new era should have 
the vision and ambition of "using AI to achieve accurate teaching." 

At present, AI has several functions that we admire, but AI education will also face many problems and 
challenges. For example, the current integration of Russian teaching and AI still lacks strong data 
support. In this regard, most Russian teachers stay in the exploration of the Blended Learning mode of 
"smart client APP + offline teaching."Compared with the accurate intelligence of Russian teaching, there 
is still a long way to go. In addition, the major problem is that the application of AI may increase people's 
dependence on technology, which may lead to a decline in people's ability to perform specific tasks. 
There are also many things that AI cannot do, such as the development of students' imagination, 
creativity, emotional attitudes, and values. All these require us to consider and plan more. 

4 CONCLUSIONS 

The rapid development of technology will continue to eliminate some traditional occupations and give 
birth to some new occupations in today's society. Only by continuous learning can teachers adapt to the 
rapid changes in society. Teachers should be good at using the convenience that AI brings to education 
and strive to become the leader of AI. Individualized one-on-one teaching for students is a new teaching 
model that can be improved and explored, which is helpful to students' individualization and overall 
development [6]. The future will be an era in which humans and machines live together: humans need 
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to do things that machines cannot do, and machines do things that humans cannot do. Humans and 
machines cooperate and learn to build a human-machine community with a shared future and create an 
efficient, intelligent, and comprehensive education platform for the new era. 
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Abstract 
An important condition for teaching students with a technical focus is the use of activating teaching 
methods, which, together with the relevant content, participate in the development of students' life skills. 
Teaching is a process of cooperation between the teacher and the students. The teacher and the student 
should be active, which presupposes less directive management of students' learning activities. The 
creativity of the student is associated with his intellectual abilities, which can be developed. It is about 
intellectual skills: fluency, flexibility, originality, sensitivity, redefinition, elaboration. The development of 
the student's intellectual skills is possible for teaching each subject. The paper is devoted to an 
innovative way of teaching the subject "Production Planning" for bachelor degree´ students, focusing on 
Industrial Management at the Technical University of Košice, Faculty of Manufacturing Technologies. 
The simulation software Tecnomatix was used in the teaching, which is available to students at the 
Faculty.  The paper aims to point out the effective use of simulation software in teaching, where students 
have the opportunity to show their skills in planning, management, optimization, whether the material 
flow, a specific production operation or the entire technological process. The result is building soft skills 
for students because they work in teams and learn to correctly interpret the conclusions of their tasks 
and present them to their classmates and teachers. Today, employers are not only interested in 
knowledge but especially in soft skills. They ask their employees about them. They try to understand 
how they understand them and use them in the work process. Therefore, students must learn these 
skills and know-how to use them correctly. 

Keywords: Education, technical subject, soft skills, simulation software, Tecnomatix. 

1 INTRODUCTION 
At present, it is not enough to know and understand global topics. Still, the most important thing is to 
direct students to accept information critically, seek arguments, and form their own substantiated 
opinions [1].  In particular, to take an interest in the world and the people around them and be active in 
protecting human and cultural values and life on earth - to take their share of responsibility for the shape 
of the world we live in [2].  Students are therefore able to evaluate information, analyze it and process it 
creatively critically.  

The main task is: 

• Development of analytical-critical thinking, 
• Development of respect for humanistic values, development of self-reflection and awareness of 

the local and global context, 

• Developing an understanding of global responsibility, deepening openness to cultural diversity 
[3].   

An important condition for the effectiveness of GRV is the use of activating teaching methods, which 
together with the relevant content participate in the development of students' life skills as citizens in the 
global world [2,4].   

Teaching is, therefore, a process of cooperation between teacher and students. The teacher and the 
student should be active, which presupposes less directive management of students' learning activities 
[2]. Activating methods, to which the paper will pay attention, are procedures that lead teaching so that 
the educational goals are achieved mainly based on students' learning work, emphasising problem-
solving. In the context of activity-based, experiential and experiential teaching, they have a strong 
potential to innovate group teaching [1]. They can be used in different variations, adapted to specific 
learning conditions. 
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Important techniques of creative learning are [3]: 

- Encouraging students' learning initiatives, 
- Non-authorization, creation of a free environment for work, 
- Supporting students' creative thinking by creating conditions for their creative work, 
- Enabling students' intellectual flexibility, 
- Encouraging students to self-assess, 
- Developing their sensitivity to other students´ problems, 
- Mastering the technique of asking questions, 
- Supporting students in overcoming failure [3].   

2 METHODOLOGY 
In common practice, a project is often referred to as teaching that contains some connection between 
subjects and lasts at least one day or a teaching block. But it's a little more complicated. Project teaching 
is based on the integration of the content of subjects [4]. Emphasis is placed on connecting (integrating) 
the contents of topics together with various contexts, for example, with students' immediate 
surroundings, to become meaningful for them. 

Integration can take place at three levels of student content [5]: 

• Content integration - linking the learning content of subjects or areas of education, 
• Didactic integration - a system (arrangement and interconnection) of strategies, methods and 

procedures used by teachers in selecting and implementing a suitable form of integration and 
thus fulfilling the didactic goal, 

• Psychological integration - involving students in the processes taking place at universities within 
teaching [5].   

The paper aims to draw attention to the teaching process of technical subjects, specifically "Production 
Planning", at the Faculty of ManufacturingTechnologies using simulation programs. Simulation software 
can predict the performance of a planned production system and compare solutions to any problems 
discovered during system design [6]. As a result, production simulation becomes a significant 
competitive ability. It allows students and, consequently, the staff to test a range of scenarios before 
purchasing tools, reserving capacity or coordinating other expensive production resources and 
equipment. By using simulation software, the manufacturer can avoid problems during production and 
reduce the risk of investment [7]. The simulation makes it possible to simulate the real behaviour of the 
system after implementing the proposed solution and points out possible potential problems. Using 3D 
visualization allows you to more accurately understand the process and explain things that may have 
been overlooked in design. Simulation is not considered a tool for obtaining an optimal solution, but it is 
a supporting tool that allows you to test different effects of decisions on a simulation model [8].   

2.1 Simulation Software Support 
The Tecnomatix Plant Simulation software enables simulation and optimization of production systems 
and processes [1]. With Plant Simulation, you can optimize material flow, resource utilization, and 
logistics for all levels of plant planning, from global production facilities, through local plants, to specific 
lines. Plant Simulation helps to create digital models of logistics and production systems. Some common 
aspects of production in which the simulation is used are [9,10]: 

- Design and balancing of assembly lines. 
- Production logistics and material flow - including traffic management and relocation or addition of 

equipment. 
- Management of inventory levels, replenishment rates, batch sizes, production planning, etc. 
- Equipment layout and resource allocation. 
- Clarity of work instructions and revision management. 
- Programming of robotic and automation devices. 
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- Improving assembly quality and verification. 
- Operator utilization analysis. 
- Machine load analysis. 

The digital model allows users to run "what if" experiments and scenarios without disrupting the existing 
production system or - if used in the planning process - long before the actual design is installed. 
Extensive analytical tools, statistics and graphs allow users to evaluate different production scenarios 
and make quick and reliable decisions in the early stages of production planning [10].   

3 RESULTS 
The students task was to find a bottleneck in the manufacturing. The waste of manipulation is shown by 
a spaghetti diagram that records the manipulation movement [11]. The spaghetti diagram was chosen 
because of the easy representation of the operator's movement and the great informative value of this 
method. 

Three types of positions were monitored: 

a) Processing position (blue marking) 
b) Bonding position (orange marking) 
c) Export position (green marking) [12].   

Monitoring took place during the routine work of the operator in individual positions a, b, c. Only the 
activity during the processing of one box with goods is displayed. Only one step position was registered 
at a time. Students died of monitoring movement around the workplace. It is clear that employees 
perform many unnecessary activities that do not add value. It is important to note that each carton 
processing process will differ with small deviations from the type of assortment being processed [13].   
The output data of the spaghetti diagram is an important aspect for the subsequent optimal distribution 
of working positions and is shown in Figure 1. 

 
Figure 1. The workplace layout used a Spagethy diagram [6].   

3.1 The layout of the workplace 
The displayed spaghetti diagram shows the current state of the workplace layout. 

Yellow lines indicate workers' jobs. The large yellow table shows where the products are printed and 
exported, as well as scanned.  

Storage areas for labels are marked in green.   
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Orange colour represents storage racks with goods.  

The pairing rack is marked in red.  

3.2 Tecnomatix Plant Simulation 
The goal of implementing simulation software was to point out the effective use of simulation software 
in teaching, where students have the opportunity to show their skills in planning, management, 
optimization, whether the material flow, a specific production operation or the entire technological 
process [14]. After implementing individual measures in practice, the number of goods in the warehouse 
decreased, the rotation of stocks increased, and clear monitoring of daily performance was introduced 
[15]. Students within the project task using simulation programs and Lean tools were to increase the 
efficiency of selected work processes in the manufacturing company [16]. The output data of such a 
simulation is a digital workplace, which can be controlled and tested how the product reacts to changes 
(Fig.2). In this case, it was possible to analyze the processes using statistical reports in the program and 
find the most suitable solution for the workplace layout due to the shortening of transport times [17]. This 
simulation tested the correctness of the solved optimization. 

 
Figure 2. 3D view of the workplace used a Tecnomatix Plant Simulation [6]. 

Legend to the Figure 2: 

- From Slovak language “Sklad”- Warehaus 
- From Slovak language “Vstup materiálu”- Material input 
- From Slovak language “Export materiálu”- Material export 

The Figure 3 shows the final version of the workplace, where the material enters the department through 
the newly created entrance. After processing, the operator places it on the gravity belt and exports it 
without leaving his place. Such goods go through a gate for export, where they are stored on a pallet 
and then transported by a hydraulic truck for shipment. There is no longer any chaos when removing 
material through one entrance and carrying it across the entire department to the desk. The workplace 
has a clearer structure of the division of the working space, which has also increased operators' comfort 
at work. Unnecessary objects were removed from the workspace, and the entire space was optimized 
for a clean workspace without unnecessary goods. 
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Figure 3. 3D visualization of workstation used a Tecnomatix Plant Simulation [6]. 

4 CONCLUSIONS 
Teaching methods work in the context of ways of managing a group of students in the teaching process. 
Working in groups requires different techniques, instructions, procedures for managing the teaching 
process in the classroom (selection of appropriate curriculum, creation of groups, the introduction of 
rules and procedures of group work, guidance of group work, presentation of their activities, etc.) such 
as frontal teaching, etc. At the same time, no learning activity would automatically lead to the success 
of all students, under any circumstances and conditions and with any curriculum. The paper aimed to 
make teaching technical subjects more attractive, specifically Production Planning, by introducing 
innovative methods. Simulation of the production process using software support allows students to 
view production objectively and take full advantage of their knowledge gained while studying the subject. 
Knowing and mastering teaching methods and techniques is important. Still, it is even more important 
to decide when a process, practice or procedure should be applied creatively by the teacher. It considers 
what the student already knows, what his experience is, what he experiences in and out of the 
classroom, what attitudes he has acquired, and his opportunities for personal and social development. 
It also needs the ability to constantly reflect on the learning process and self-reflection to lead how to 
adjust and apply the activity and how to adapt it to the educational needs of its students. 
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Abstract 
The primary teaching strategy for game units in physical education is the game-based approaches 
represented by the Teaching Games for Understanding. A representative assessment in this approach 
is the Game Performance Assessment Instrument. Suzuki (2012) pointed out the problems with this 
assessment and proposed an assessment that focuses on the game's contribution. Thus, it is called 
Game Contribution Assessment Instrument. However, it is often criticized for being subjective. To 
address this issue, A collaborative assessment method in which observers take turns filling in the 
necessary elements of game analysis and creating a single sheet using multiple tablet devices 
connected to a network was developed. 6 hours of class practice using this evaluation in a 6th-grade 
elementary school class were conducted. Throughout the unit, the students' comments on a reflection 
sheet were collected. As a result of text mining and analysis of the data entered in this sheet, an 
assessment was conducted where the students' thinking became able to think about how to behave in 
the game based on an appropriate tactical understanding, effectively promoting the children's tactical 
understanding. 

Keywords: e-Assessment, Game Teaching, Tactical Understanding, Physical Education. 

1 INTRODUCTION 
Teaching Games for Understanding (TGfU), proposed by Bunker & Thorp (1982)［1］, has significantly 
impacted sports coaching and the teaching of physical education games. Several variations of TGfU 
have been developed in different countries, such as Game Sense in Australia (Light 2012) ［2］, the 
Tactical Games model (TGM-Mitchell, Oslin, and Griffin, 2006) ［3］ in the USA, and the Games 
Concept Approach (GCA) developed for Singapore (Rossi, et al., 2007) ［4］. In addition, other similar 
approaches are not developed directly from TGfU, such as Play Practice (Launder, 2001) ［5］, and 
the Tactical-decision Learning Model (Grehaigne, Wallian, & Godbout, 2005) ［6］. These are learner-
centered, games-based approaches to teaching that are consistent with a constructivist theory of 
learning (Griffin & Patton, 2005) ［7］. One of the features of TGfU that is now universally adopted is 
the game classification system proposed by Almond (1986) ［8］. These four categories of games were 
developed to allow teaching to promote the growth of tactical understanding within specific game 
categories where all games shared similar tactical problems. 

Tactical approaches to teaching games have become a fixed part of teaching ballgames in Japan. It is 
because of significant changes in views on physical education in schools and its aims. These changes 
involve a significant shift from teacher-centered to student-centered learning and emphasizing the 
intellectual and social aspects of learning in and through games. As such, there is a need better to 
understand the nature of tactical learning and relevant outcomes. A prominent focus of student learning 
within tactical models of instruction is the ability to make appropriate decisions in gameplay situations. In 
recent years the traditional technical approach in Japan is being abandoned to adopt an approach in which 
all students learn games joyfully regardless of skill level with the new national curriculum based on it. 

Such game-based approaches focus on the performance that is being demonstrated during the game 
rather than on skill assessment that is disconnected from the context of the game. Oslin, Mitchell, and 
Griffin (1998) ［9］ suggested their Game Performance Assessment Instrument (GPAI) evaluate game 
performance. The GPAI was a very effective tool by many studies (Griffin & Richard, 2003［10］; Griffin 
et al., 1995［11］; Harvey, 2003［12］). Memmert & Harvey (2008) ［13］suggested a lack of follow-
up studies that report further validation of the GPAI, especially in the areas of off-the-ball play (both 
offensive and defensive). 
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This method is said to be difficult for both teachers and students (Suzuki, 2012) ［14］. Based on such 
reflections, Suzuki (2012) ［14］ devised a method (Game Contribution Assessment Instrument: GCAI) 
of qualitatively attempting players' game performance by identifying their contributions and showing their 
contributions as evaluation criteria. It is stated that this allows the performance elements to be viewed 
as a single entity without decomposition and that the evaluation can be applied to learning and teaching. 

In addition to performance assessment, there have been other approaches to game assessment, such 
as recording the ball's trajectory by drawing lines, the number of goals scored, and the number of shots 
and passes. In general, these data were evaluated comprehensively after the game and utilized for the 
next game. However, it was necessary to link the separately recorded data to evaluate and make a 
decision, which required advanced thinking; to link the performance to the total, as in GCAI, they must 
be in an integrated relationship. Therefore, the collaborative eAssessment system allows multiple 
observers to collaborate and write their game assessments on digital learning sheets shared online, 
which can then be connected and assessed. 

The purpose of this study was to clarify the deepening of learners' understanding of tactics through the 
introduction of this collaborative e-assessment system. 

2 METHODOLOGY 
In this study, the target group was upper grade elementary school students who are beginning to be 
able to think abstractly. Therefore, the data was collected from 22 sixth graders of an elementary school 
in "A" city. In order to conduct the study, the research was explained orally to the students, and the 
parents were informed through class newsletters and other documents, and consent for data collection 
was obtained from all the students. 

The unit was a net/wall type game, which was thought to be relatively easy to grasp the position of the 
players because the offense and defense were not disrupted. The unit consisted of six hours, and this 
collaborative eAssessment tool was used from the third to the sixth hour, and the reflections from those 
hours were used as data for analysis. 

In the net/wall type, a volleyball-like game was utilized; it was played in a 3-on-3 format, and in the game, 
it was allowed to catch the opponent's attack, and then pass the ball to a peer, who would then play and 
connect the ball and return it to the opponent's court. A team consisted of six players, and while three 
players were participating in the game, the other three players observed from outside the court and filled 
out the following sheet. 

 
Fig.1  Real-Time Analisis Sheet (eAssessment Tool) 

 
Fig.2 Actual Use in the lesson 
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The sheet shown in Fig. 1 was attached to Jamboard, a digital board that can be shared by multiple 
people using a network and was filled in by the game observers in real time. "A" is a record of who 
received, tossed, and attacked the ball; "B" is the position of the opponent when a teammate attacked 
and sent the ball into the opponent's court; "C" is the trajectory of the ball's movement. In addition, in 
the middle of the sheet, the play was immediately evaluated as "it went well" or "it did not go well. The 
content of the net/wall type game in the upper grades of elementary school in the Courses of Study 
emphasizes the ingenuity of the attacker, so the evaluation perspective this time also focuses on the 
attacker. Once the filling into the data on one page is completed, the observers move to the next sheet 
and repeats the process until the end of the game. 

Based on the data collected in this way, after the game, the players and the observers discuss the game, 
evaluate it comprehensively, and come up with new ways to attack for the next game. Thus, the game 
& observation-reflection process was repeated many times as the class proceeded. At the end of each 
lesson, the students were asked to write down what they had noticed today and what their goals were 
for the next lesson. In this study, qualitative analysis of these descriptions was conducted to clarify the 
development of tactical understanding from the changes in the content of the descriptions. 

3 RESULTS 

3.1 Actual Students’ Learning 
When the students first started using the collaborative eAssessment tool, the game was unfolding too 
quickly for them to record everything. However, as they worked to record them, their tactical 
understanding increased, and they gradually became able to record them. Then they started to think 
about what information they could use to their advantage. 

One group started by looking at the "record of the opponent's position" and began to find open spaces, 
such as "attack the empty space in the lower right" and "the edge is easy to open". Then, in the fifth 
period of the second half of the unit, they related the two pieces of information, "the record of the 
opponent's position" and "the trajectory of the ball's movement in their own team," and said, "Three 
players are in a horizontal line, so they are aiming at the back. That's why we are only able to attack in 
the middle. In order to attack successfully, we need to change our standing position into an inverted 
triangle to avoid being caught in the back."  In addition, at the end of the unit, the students correlated 
the three pieces of information, including "recording who performed the role of receiving, tossing, and 
attacking," and said, "I will toss the ball because Mr. A is attacking and scoring farther than me. Mr. A 
will stand in the middle of the triangle, and when I raise the toss, he will run vigorously from the center 
and attack the empty spot at the back!".  They discovered the characteristics of their peers and modified 
their movements to determine when and how to attack. 

From the concrete changes in the students' learning, it is clear that the eAssessment was used 
effectively. 

3.2 Word Cloud Analysis of Descriptions 
Descriptions of students were used to create a word cloud using text mining made by User Local. Since 
the descriptions were analysed in Japanese, the figures are in Japanese. In the word cloud, several 
words with high scores are selected and illustrated with a size corresponding to their value. The colors 
of the words differ according to their part-of-speech: blue for nouns, red for verbs, green for adjectives, 
and grey for sentences. The class records for the third through sixth hours are shown in Figure 3-6. 
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Fig.3 Word cloud analyzing the descriptions in the third period 

In the center of the figure 3 for the third period there is a "rally". The students in this period were very 
conscious of keeping the rally going. Rather than scoring points, they were more concerned with 
continuing the rally, that was, improving their skills to avoid dropping the ball. Therefore, the words "rally" 
was frequently followed by "ball" and "catch," and the words "easy to continue" and "easy to hit" were 
used in connection with them. Also, there tended to be a lot of descriptions of "hitting the ball" and 
"playing the ball" techniques. This indicated that the students' focus was on manipulating the ball well, 
and that when they first started using eAssessment, their focus was on executing and improving their 
skills. 

 
Fig.4 Word cloud analyzing the descriptions in the fourth period 

In the fourth period, "ball" is located in the center of Figure 4. Following this, there were many 
descriptions of actions with the ball, such as "hitting," "catching," and "throwing. In addition, there were 
descriptions of the opponent's court, as well as descriptions of awareness related to scoring, such as 
"hard to catch," "easy to catch," and "easy to fell. 
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Fig.5 Word cloud analyzing the descriptions in the fifth period 

In the fifth hour, the words that focus on the roles of "receive," "toss," and "attack" in one's own team 
are the central words on the fig.5. It was also possible to understand that tactical actions related to roles 
such as "easy to break in," "hard to target," and "easy to hit" were also indicated. In addition, the names 
of the individual were also displayed, which was a great feature. 

 
Fig.6 Word cloud analyzing the descriptions in the sixth period 

In the sixth period, the names of players were the main focus. And the score for the word "role" was also 
high, along with the words "toss," "attack," and "receive. This could be seen as an indication that 
students have started to think about their roles in the game in terms of team tactics. 

This change in the word cloud over time showed that the students were using eAssessment to deepen 
their understanding of team tactics in particular. 

3.3 Content Analysis of Descriptions 
MAXQDA2020 was used to code the descriptions. The coding was done by focusing on the object of 
the students' descriptions of what they found out or noticed and their awareness of it. As a result, it was 
possible to classify them into 11 codes: "awareness of techniques," "tactical awareness," "awareness of 
roles," "awareness of changes," "goals for the next time," "good things," "tips for scoring," "tips for 
continuing rallies," "goals for continuing rallies," and "causes of failure." The following was a summary 
of the relationship between these codes. 

For the students at the beginning of the unit, they were unable to return the ball sent out by their 
opponents due to insufficient ball control, and soon dropped the ball in their own court. The students 
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who found such game aspect boring had a strong desire to "continue the rally”. As a result, "continuing 
the rally" was perceived as an objective. Therefore, in the reflection using the collaborative eAssessment, 
the students were seen to be searching for the "cause of failure" and based on that, they were thinking 
of "tips for continuing rallies". This tendency was also strong in the fourth period, but "awareness of 
techniques" of movements such as toss, receive, and attack increased as "tips for continuing rallies" as 
"causes of failure”. At the same time, as their movements change, they began to recognize more "tips 
for scoring" through collaborative eAssessment. In other words, their awareness changed from 
"connecting the ball" to "interrupting the game with dropping the ball" in games. Then, in the fifth period, 
"awareness of roles" increases dramatically. From the descriptions, it could be understood that the 
students became aware of the roles necessary for a rational attack and began to think about how to 
cooperate with those roles as "tactical awareness." Then, based on this "tactical awareness," they tried 
to play the game by assigning roles to each other in order to cooperate in the game. Through this activity, 
students were encouraged to think about their appropriate roles. However, by the end of the session, 
many students realized that if they fixed their roles, they would not be able to cope with the ever-
changing game, and many of them came to the opinion that the roles should be changed according to 
the game situation. Many students came to the conclusion that roles should change according to the 
game situation. They then tried to interpret the game situation, think about their role in the situation, and 
act accordingly. 

The above were the changes related to students' tactical awareness through collaborative learning 
assessment. On the TDC scale proposed by Richardson & Henninger (2008) ［ 15］ , tactical 
understanding based on the game situation is Level 4, which is a high level of decision-making in their 
study, which is something that students become aware of after middle school. This change in decision 
making can be considered an outcome of collaborative eAssessment. 

4 CONCLUSIONS 
The purpose of this study was to clarify the deepening of learners' tactical understanding through the 
introduction of a collaborative eAssessment system, and empirical verification was conducted in a 6th 
grade elementary school for a net/wall type game. The results showed that tactical understanding was 
deepened through the use of a collaborative eAssessment system. It was assumed that this was due to 
the fact that the data collected individually by the observers are organically related and form a coherent 
whole, resulting in higher quality information that could be fed back to the learners. By using information 
terminals connected to the network, it is possible to provide new learning assessment information that 
is connected to other information. It can be assumed that this learning assessment information is a great 
power to support students' learning. 

However, this study was conducted in a single classroom for a short period of time. In the future, this 
approach will be implemented in other schools as well, and the effects of long-term use on the students 
will be clarified. 
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Abstract  
For many years, it was assumed that Vocational Education and Training (VET) was designed to 
provide technical and vocational skills specific to a given occupation, with the focus on a subsequent 
career in the labor market. However, it has been pointed out that completing a VET program and 
proceeding with studies, including Higher Education (HE), is also important. The emerging idea is that 
VET is not a dead-end road. This fact highlights the need to examine the connection between specific 
vocational-technical skills and complementary skills that are transferable to upcoming education 
levels, such as mathematical literacy. Mathematical literacy is one of the basic generic skills 
associated with the ability to acquire new skills and keep learning throughout life. Moreover, it is 
considered pivotal when applying for post-secondary education. This paper aims to analyse the role of 
mathematics in VET at secondary level, as well as its relevance in the transition and success rates in 
HE in Portugal. The study includes a mixed methodology using semi-structured interviews with 
secondary VET teachers (ISCED 4, n=9), former secondary VET students who continued their studies 
in HE (ISCED 5 or upper, n=12), and short-cycle tertiary VET teachers (ISCED 5, n=13). In the cross-
case analysis, the perspectives of the sample groups were divided into three key themes, namely: 1) 
the importance of mathematics in secondary VET; 2) the role of mathematics in the transition to HE; 3) 
mathematics as a determinant factor for success or failure in HE. Our findings indicate that, at 
secondary level, VET teachers’ primary concern is to improve mathematical skills to enter the labor 
market, instead of focusing on HE specific requirements. However, former students and tertiary VET 
teachers consider that the lower level of demand or the inexistence of mathematics in some curricula 
may hinder access to HE due to lack of preparation for national exams or even prevent such access, 
as some vocational courses require mathematics to enroll. Participants also reported that the absence 
of solid knowledge on mathematics has a direct impact on both the learning experience and the 
teaching-learning methodology in HE, although this fact was not considered a reason for failure on its 
own. Results show that the identification of specific work-related objectives in the teaching of 
mathematics and the attempt to conciliate mathematics and future careers, is a strength of vocational 
courses. However, the areas of study that require mathematics are also the areas preferred by VET 
students who intend to continue studies in HE. Hence, the transferable skills on mathematics at 
secondary VET courses seem to constitute a weakness, given the misalignment with HE 
requirements.   

Keywords: VET, Further education, Mathematics.  

1 INTRODUCTION  
Vocational Education and Training (VET) is recognized for its ability to provide skills targeted to 
business purposes, fostering economic development through the training of an intermediate 
specialized workforce. Although, for many years, VET was assumed to be conceived specifically to 
provide technical and vocational skills to a given occupation or career path, the need is now emerging 
for VET to also allow full opportunities for students to benefit from further education, including Higher 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3040



Education (HE) [1]–[4]. A smooth transition between VET and HE would not only support students in 
developing relevant skills for the workplace but also propel their personal growth and lifelong learning 
opportunities [1], [4].  

The emerging idea is that VET is not a dead-end road. This recent paradigm attempts to promote 
parity between academic and vocational training. However, the transition between different education 
levels within VET segments is often problematic, namely due to recurrent misalignments among 
successive education programs [4]–[7].  

The importance of developing transferable skills for progression in a competitive and changing labor 
market has long been recognized [3], [8]–[13]. However, its suitability, namely to progress to HE, 
requires curricular flexibility to fit post-secondary pathways, a challenge for VET secondary schooling 
around the world [4], [7]. VET has been designed to facilitate transition to the labor market by 
providing its students with high-quality technical training that would result in an appropriate set of 
skills, with relevant outcomes for individuals, business and society [7]. However, it is also important to 
evaluate whether the knowledge acquired during VET training promotes the necessary transferable 
skills to enable a smooth transition between different types of education programs, including HE. 

Moving from VET to HE has been a controversial topic. Literature indicates that, in an education 
context where VET is strongly work-oriented and geared towards meeting the specific needs of 
employers, the development of transferable skills more suitable to HE may be compromised [3], [4], 
[10] 

Mathematical literacy, by definition, encompasses the functional use of mathematics in varied contexts 
and in a reflexive way, going beyond the knowledge that results from school curricula [14], [15]. OECD 
refers that “such uses of mathematics are based on knowledge and skills learned in and practiced 
through the kinds of problems that appear in school textbooks and class-rooms” [16].  

In 2003 and 2012, the development of mathematical skills was one of the main domains in the 
Program for International Students Assessment tests (PISA), carried out by OECD, as an indicator of 
students' preparation for life, given its connectivity with 21st century skills. Cumulatively, mathematics 
often acts as an essential requirement to access HE [2], [4], [17]–[19] [15], constituting a core 
competence, in particular in the areas of Science, Technology, Engineering and Mathematics (STEM) 
[20]. This fact highlights the need to examine the connection between specific vocational-technical 
skills and complementary skills that are transferable to upcoming education levels [10], such as 
mathematical literacy.  

This paper aims to analyse the role of mathematical literacy as one of the basic generic skills closely 
related to the ability to acquire new skills and keep learning throughout life, while supporting access to 
and success in the transition of VET students to post-secondary education in Portugal. 

2 METHODOLOGY 
This study builds on a mixed methodology based on semi-structured interviews conducted between 
April and August 2020. All interviews were recorded, transcribed and subject to content analysis. The 
data analysis follows the three principles highlighted by Bardin [21]: 1) pre-analysis; 2) exploration of 
the material; 3) processing of results, inference and interpretation. The pre-analysis is the phase in 
which the material to be analyzed is organized and the research questions and objectives are 
formulated. In this phase, all the interviews in which the term ‘mathematics’ was mentioned were 
screened and selected. More than half of the interviews referred that topic. In the second stage, 
documents are codified and submitted to an analytical description followed by an in-depth study. The 
third stage encompasses condensation and retrieval of relevant information, where the different points 
of view and experiences of the participants are used to confirm or reject hypotheses. Although content 
description is important, the major significance lies in its interpretation and the way information can 
contribute to knowledge construction after analysis and comparison. 

The final sample of the research was constituted by 3 separate groups of participants: 9 secondary 
VET teachers (identified in this paper as VET_T plus number), 12 former VET students who continued 
their studies in HE (identified in this paper as HE_S plus number), and 13 short-cycle Tertiary1 VET 
teachers (identified in this paper as HE_T plus number).  

 
1 Short-cycle tertiary VET courses in Portugal correspond to ISCED 5, offered by Polytechnique schools, and are formally 

considered part of HE, although they do not confer a degree. 
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Regarding sample characteristics, the 3 groups of participants corresponded to different VET areas. 
Teachers from the 2 groups lectured both general subjects (including mathematics) and technical 
subjects. The majority of former VET students have a job (n=11), with 6 enrolled in short-cycle tertiary 
VET courses, 1 in a Bachelor degree and 4 in a Master’s degree.  

3 RESULTS 
The perspectives of the participants explored in the interviews resulted in 3 key themes: 1. The 
importance of mathematics in secondary VET; 2. The role of mathematics in the transition to HE; 3. 
Mathematics as a determinant factor for success or failure in HE. 

3.1 The importance of mathematics in secondary VET  

3.1.1 Perspective of secondary VET teachers 
Teachers from secondary VET courses participating in this study considered that contents related to 
mathematics are similar to those lectured in other education systems. However, there are some 
particularities: teachers need to adapt their classroom teaching and learning strategies, namely by 
planning class contents and objectives according to this specific target audience, supported to what 
has been named as “project methodology” [VET_T14]:  

[VET_T16] We cannot address the topics the same way we do in general education. We 
always have to make countless adaptations: the format, the methodology to be applied in 
classes, the way we approach the content, the complexity and depth (…) it has to be 
completely different. It is a teaching system much more adapted to reality and to the 
course. 

 
According to one participant, VET education methods are “much more interesting” [PSEC_15] in the 
sense that, in general, teachers are more concerned with focusing on the applicability of mathematical 
contents to the specificities of the course and to the precise needs of the professional occupation of 
these future students, centering their attention in labor market demands and not so much on further 
studies, as observed by one of the participants: 

[VET_T16] (...) contents are adapted to business needs (...) all teachers, from the 
different scientific fields, pay visits to students in companies (…) and whenever I am with 
a student, I enquire “listen, how do you apply mathematics here?” (…) in class, I may 
teach a certain topic one way to student A, and another to student B.  

3.1.2 Perspective of former VET students: 
Former students refer that mathematics is not addressed as a core subject in secondary VET courses, 
since it is lectured in a more simplified way. In a retrospective analysis, students spontaneously 
consider that there should be a higher demand at this level, in order to allow them to progress in their 
studies:  

[HE_S16] The course in general was easy. For example, the subjects of Portuguese, 
mathematics, the more general ones, were simple. I think that's what is lacking in these 
subjects. 

[HE_S11] Probably there were some gaps... not Portuguese, but mathematics and 
English, especially in the most important [subjects], some support is lacking.   

However, one participant wondered if transversal subjects like mathematics or Portuguese were 
actually the focus his VET course, concluding that “they are not subject to an in-depth approach to 
accommodate what was necessary in our field.” [HE_S14] 

Interestingly, when questioned about the assessment of mathematical knowledge by companies, 
some participants shared that business requirements may not be aligned with concerns on the level of 
theoretical demand: 

[HE_S9] Today, companies increasingly value practice and not just theory. I say it 
because, in my work, when I was interviewed (…) by the CEO of the company, he 
basically didn't ask me about what I studied, (...) He did want to know about my skills and 
not whether I was graduated or if I had studied economics, mathematics…  
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3.1.3 Perspective of short-cycle tertiary VET teachers: 
The short-cycle tertiary VET teachers participating in the interviews revealed that students’ 
performance denoted visible differences in mathematical knowledge between secondary general 
education students and secondary VET students, with a clearly lower command by the latter.  

[HE_T12] honestly, they are not good students at mathematics. (...) What does this 
mean? It means that the demand they are used to is not the one they have [in HE]. 

However, this difference is not so much related to the contents, rather to the lower demand and work 
habits in secondary VET. In general, students lack the perception that mathematics has a purpose, as 
participant [HE_T9] observes (“they always think they won’t need it - what is this for?”) and that it 
requires discipline and regular practice to reach good performance levels: 

[HE_T1] In mathematics the topics are the same, but [secondary VET] teachers do not 
have the demand I would like them to have. It's not about the contents, because they are 
the same. It’s an individual issue, the level of demand of each teacher. 

[HE_T6] VET students don’t have work routines, constantly struggling with mathematics 
(...) they need some [knowledge] on mathematics and, clearly, they don’t have it. 

3.2 The role of mathematics in the transition to HE  

3.2.1 Perspective of secondary VET teachers  
Regarding the continuation of studies, secondary VET teachers recognize that the lack of a sound 
basis in mathematics could compromise the transition to HE. To prepare students for national exams - 
an application requirement to the majority of HE degrees - is not included in the curricula of VET 
courses. This support may be offered to students as an extracurricular activity, depending on the 
availability of teachers, or by students attending private classes, as indicated by one participant:  

VET_T10] (...) Our concern is (...) will he/she be able to enroll in another degree? 
Sometimes yes, sometimes no, it would be enough to have mathematics. (...) they can 
attend math classes for free (...) or have parallel private classes.  

From the perspective of secondary VET teachers, VET students would need a high degree of work to 
acquire the necessary level of transversal competences, resulting, as participant [VET_T9] comments, 
in some “discrepancies between the two study paths”. Indeed, this teaching model seems to be more 
closely aligned with a career in the labor market or with a direct entrance into a tertiary short-cycle 
course, and not necessarily to a regular HE degree:  

[VET_T7] The decision is normally [to continue with] a short-cycle tertiary VET. Entrances 
are easier, because they are not with us to be prepared for national exams (…) our 
preparation is for the labor market. If some would like to do national exams, we are here 
to help (…). But we cannot tell the student that when level 4 is finished, he/she is on the 
same ground as the student who prepared for a math exam [in a general course].  

Questions are also raised about the need to acquire knowledge on mathematics, in particular for 
courses in STEM areas, with 2 comments of one participant illustrating the weak and strong 
(sometimes simultaneous) aspects of this issue:  

[VET_T15] So, really, if we look at VET courses having on-the-spot placements and 
immediate jobs in mind, they are without a doubt the best thing Portugal has done so far 
(...) if we consider post-VET training, university education, well, I don't have the same 
opinion.  

[VET_T15] I don’t quite believe in further studies for these students (...) in my area, what 
comes next are engineering degrees (....) a person who doesn’t know mathematics nor 
physics cannot proceed to a degree in engineering (…). 

3.2.2 Perspective of former VET students: 
With regard to the transition to HE, former students observe that the absence of mathematics in the 
curriculum may hinder access to HE, in particular due to the lack of preparation for national exams. 
Students recognize the need to resort to extracurricular support in this field, mostly by taking private 
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classes, if they intend to pursue further studies. This limitation influences their recommendation of VET 
to other students or colleagues: 

[HE_S13] to those who want to continue their studies, I normally say: “Look, you’re 
choosing sciences because you want to go to the university and that's the right path. 
Attend the 1st [general course] year. If it goes well, splendid. If not, enroll in a VET course 
and have private math classes so you can have the chance to apply to HE after 3 years, if 
necessary”. 

Some participants showed disappointment with these limitations - “(…) a student should not be obliged 
to pay private classes to be admitted in HE (…)” [HE_S13]; “(…) I was supported by a teacher from my 
VET course (…)” [HE_S11] - and the insufficient information provided before enrolling in VET - “(…) I 
was not aware of how it worked, how a student from a VET course would apply for HE.” [HE_S19]. 
Others, however, were aware of VET particularities before opting for this education path: 

[HE_S5] We all know too well that everyone who is in a VET course and wants to 
proceed to HE, obviously, has private classes to learn the contents properly, because, in 
VET, contents are not the same as in general courses.  

Overall, considering weak and strong aspects regarding mathematics, participants concluded that 
teachers and course directors should be more demanding, and the course program should be “more 
complicated” [HE_S11]. 

3.2.3 Perspective of short-cycle tertiary VET teachers:  
When debating applications for HE, short-cycle tertiary VET teachers participating in the study were 
unanimous to assess VET students’ competences in mathematics as low. However, this issue raises a 
mixed approach: on the one hand, teachers agree with the replacement of national exams of 
mathematics by an alternative and regional assessment, closer to the scientific areas of the course 
students intend to enroll in, as observed by participant [PSUP_13]: “We cannot demand the same 
entrance exam”. On the other hand, when mathematics is an essential requirement for the study field, 
such as courses in STEM areas, teachers argue that the criterion to accept candidates should not 
dismiss an appropriate level of mathematical knowledge, whether via national or regional exams. This 
would guarantee that candidates possess the minimum set of mathematical competences to be 
considered fit for the application: 

[HE_T3] I think this is the fairest way to ensure that students have the minimum 
requirements to attend HE, because it's not just the technical part. As I said, they may be 
good technically, and most probably already have some prior knowledge, but then they 
lack Portuguese, mathematics, and a set of subjects that are also fundamental for HE. 

Similarly, in the transition to short-cycle tertiary VET courses, the absence of mathematics in 
secondary VET curricula weakens students’ direct access to this study path, since the vast majority of 
options, especially STEM areas, demand mathematics as minimum requirement to enroll, and it is 
mandatory to have this competence explicitly stated in the student’s former study plan. Evidence of 
knowledge on mathematics is, in this case, a condition for a direct transition to further studies, as 
observed by one participant when commenting on a specific field of study: 

[HE_T13] there are [students] from VET courses at secondary level that should be able to 
migrate to short-cycle tertiary VET courses in related areas, but cannot because 
mathematics was removed from the curricula. (…) The question is: is mathematics strictly 
necessary for VET in the field of automation? I don’t know how to answer this. And is 
mathematics strictly necessary for HE in the field of automation? Yes, and that's why it's 
there, ok? Applied mathematics. Now, how do we overcome this problem? (…) it should 
be compulsory for VET courses that are equivalent to general secondary education 
courses to include the necessary content to allow students to migrate to short-cycle 
tertiary VET courses. 

3.3 Mathematics as a determinant factor for success or failure in HE 

3.3.1 Perspective of secondary VET teachers 
Regarding the influence of mathematics as a factor of success or failure in HE, some participants 
argued that weaknesses in basic mathematical skills can act as a hindrance to the university path of 
secondary VET students: 
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[VET_T2] The knowledge I have about some of these kids is that they... some of them 
manage to be admitted later on but then have a lot of difficulty in the university.     

3.3.2 Perspective of former VET students: 
Former VET students’ observations indicate that the absence of solid knowledge in mathematics is not 
considered to be a factor of failure per se. However, it is clear from participants’ narratives that this 
fact has a negative impact on the learning experience in HE, both at short-cycle tertiary VET courses 
and at HE degrees. Moreover, the lack of adequate competences in mathematics was specifically 
pointed out by almost all participants as a disadvantage and a difficulty when trying to adapt and 
continue studies in HE:  

[HE_S15] regarding mathematics, for example, and in other subjects, [the other 
colleagues] were much more at ease because (…) they knew all the contents, and I had 
never had math anyway (…) I had to study a lot for mathematics (...) it was in fact the 
only difficult subject, which I left behind for the following year.  

[HE_S9] in the first term, it was mathematics (...) in VET I had never had mathematics (...) 
it was a shock, really.  

[HE_S15] when we get to a tertiary VET course or HE, we have mathematics (...) we 
have no background, because in VET mathematics is really, really, really basic, and 
teachers make things even easier for us.  

This weakness causes anxiety, as stated by one participant, since the cleavage between VET and 
general secondary course students becomes more noticeable: “... my schoolmates surpassed me (...) 
only because of mathematics” [HE_S13]. 

3.3.3 Perspective of short-cycle tertiary VET teachers:  
Teachers lecturing in short-cycle tertiary VET courses shared a clear perception of the gaps in 
mathematics that students from secondary VET courses exhibit when in classes. This constitutes a 
major challenge in tertiary VET teaching, with direct impact on class methodology, which tends to be 
more focused on the specific needs of students, requiring a more individualized assistance, often 
provided outside school time, to encourage knowledge acquisition:  

[HE_T3] VET students really have more difficulties with these subjects (…) especially with 
mathematics, with statistics (...) they have severe difficulties in mathematics because they 
are not used to it, the programs assume that they already have a set of pre-requirements. 
VET courses don’t have that, and then [VET students] have much more difficulties in 
keeping up with the other students. 

[HE_T5] There is a huge difference (...) they don’t have study methods and many times 
lack the necessary knowledge to follow class contents (...) my colleagues from 
mathematics (...) provide support for many hours outside classes.  

For participants, this is one of the major challenges of tertiary VET, since students “must have these 
tools [HE_T9]. Moreover, adequate knowledge on mathematics would contribute decisively to 
decrease student abandonment and demystify mathematics as a “seven-headed beast” [HE_T9]. 

4 CONCLUSIONS 
This exploratory analysis on the strengths and weaknesses of mathematics in VET highlights some 
interesting perspectives among participants, divided into 3 different segments: secondary VET 
teachers, former VET students and short-cycle tertiary VET teachers. 

When questioned about the importance of mathematics at secondary level, findings indicate that 
secondary VET teachers agree on the need of curricular flexibility, namely in terms of class planning 
and objectives. The primary aim is to match what VET students learn with what the labor market 
requires. As for mathematics, the level of application and usefulness of knowledge guide the level of 
demand, including complexity and in-depth approach to topics. This project-based learning, as 
designated by one participant, is, is certain aspects, more relevant than general secondary education 
methodologies. It can, therefore, be considered as a strength, since it is clearly target-oriented. Former 
VET students, however, tend to assess the simplification of mathematical contents as a weakness, 
with the major drawback being a possible obstacle to proceed studies. Their narratives also point to 
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the fact that knowledge on mathematics may be disregarded by employers in the recruitment process. 
In this respect, extant literature offers interesting contributions exploring on one side, the ‘invisibility’ of 
mathematics in VET work-related contexts [22] and, on the other, the perception of logical and 
mathematical skills as two foundations for performing well in any vocational field [23]. 

Short-cycle tertiary VET teachers confirm the mismatching of mathematical knowledge between VET 
students and general secondary education students, blaming the low level of demand and absence of 
work routines for their worse performance. Mathematical knowledge, a strength in tertiary VET 
courses, lacks support in former secondary stages. 

From the collected data, the possibility to proceed studies seems to be what changes students’ 
perceptions on the importance of mathematics at secondary level and its role in the transition to HE. 
The absence of preparation for national exams and the need to attend or even pay for extra support, 
namely via private classes, is recurrent in participants’ narratives. Disappointment with and hesitation 
to recommend VET are among the reactions witnessed in participants. Misinformation or its total 
nonexistence are also referred. Generally, former students regard secondary teachers as extremely 
helpful and sympathetic towards their concerns. However, this appraisal did not prevent participants 
from considering teachers’ level of demand in mathematics as low or very low. In turn, secondary VET 
teachers participating in the study recognized that lack of knowledge on mathematics can compromise 
the transition to HE. However, this is not the core aim of secondary VET courses, conceived to place 
graduates in the labor market. The differences in study paths justify the change of focus. As for the 
opinion of short-cycle tertiary VET teachers, the transition to HE, especially to STEM areas, becomes 
harder for VET students, who should be admitted only if possessing the required level of mathematical 
knowledge, regardless of the typology of exams (national or regional). Summing up, mathematics 
plays a vital role in the transition to the majority of HE areas. The low level of demand is justified by 
the orientations of two main stakeholders: the government and the labor market. 

Regarding the third key topic, mathematics as a determinant factor for success or failure in HE, it 
becomes clear that the low level of demand and low importance attributed to work methods previous 
to HE may act not only as an impediment to be admitted in a HE degree, but also as a weakness 
along the study path, impacting the learning experience negatively, with former students reporting on a 
higher degree of effort in studying, difficulties in adaptation, or feeling inferior to schoolmates. For 
teachers, the lack of sound knowledge in mathematics constitutes a challenge inside and outside the 
classroom, with the need to provide additional assistance becoming a common requirement. Despite 
the general perception that mathematics might be determinant for success, especially in some 
scientific fields, it was not depicted by former VET students as a condition to prevent failure.  

From the analysis of the three topics, some general considerations can be highlighted:  

1 VET prioritizes the identification of the practical knowledge required by practitioners, and efforts 
are devoted to train future professionals, accordingly. This integrative approach impacts 
students’ attitudes and engagement in a positive way [24], [25]. Thus, the matching of 
mathematics as a complementary skill with future career paths seems to remain a strength from 
VET courses. 

2 There is a general perception that the level of demand on mathematics in the majority of VET 
courses is assessed as low or very low and needs to be reconsidered. This results essentially 
from the change in paradigm regarding alternative and additional study paths for VET. In this 
sense, despite the governmental objectives defined for VET courses, the low level of demand 
on mathematics can be viewed as a weakness. These findings are in accordance with extant 
literature, that refers the misalignment of VET curricula with the continuation of studies, namely 
in HE, and especially concerning mathematics [2]–[4], [10], reinforced by the fact that VET 
students who want to continue studies generally prefer STEM areas [26]. In addition, as 
observed by the OECD (2016), although individual attention from teachers may result in a 
slightly higher probability of success in solving easier math problems in PISA, as contents 
become more difficult, students with greater exposure to direct instruction are no longer likely to 
succeed [27]. 

3 A third factor to be taken into consideration is the fact that the low level of demand in 
mathematics at secondary level leads to a much higher level of effort from VET students to keep 
the pace with colleagues in HE. This gap can be considered a weakness, with impact on 
teaching and learning methodologies and influencing VET students experience in HE in a 
negative way.  
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4 Finally, the financial effort some VET students must endure to compensate for their low 
knowledge in mathematics, should be evaluated by governmental entities. In fact, external 
support in exam preparation is a well-known reality in Portugal (Fernandes et al., 2020), despite 
the demand for additional classes having remained relatively low: only 9% of the students from 
Fernandes' study (2019) resorted to additional classes (4% within and 5 % out of school) [26].  

Overall, the findings of this exploratory analysis indicate that, at VET secondary level, mathematics 
can be considered a strength since it is sufficient to prepare students for a specific path in the labor 
market. However, for the purpose of further studies, several weak points appear, alerting educators, 
practitioners and institutions to the priority of reassessing the match between what the system offers 
and what the students require. Today, VET students recognize the importance of HE. Mathematics, 
traditionally viewed as a complementary and transversal skill, seems to assume the role of a 
fundamental skill, a strength per se. As such, it has to be adjusted and respond to students’ 
aspirations for personal growth and society’s promises of lifelong learning opportunities. 
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Abstract 
This paper discusses perceptions of educational gamification and its potential opportunities for 
reducing student dropout and teacher workload. Interviews of nine teachers and their technology 
acceptance were studied in conjunction with the implementation of a gamified online system during 
2019, fully designed for distance education. Results indicate perceptions of reduced workload, 
prevention of students from handing in late, and facilitating activity in courses. However, perceptions of 
clear suspicion towards Educational Gamification also related acceptance as insufficient for behavioral 
intent until very conclusive result demonstrations of behavioral performance are available to the 
teachers. Implications for lifelong learning and ethical concerns are briefly discussed. 

Keywords: Adult Education, Distance Education, Gamification, Teacher adoption.  

1 INTRODUCTION 
The nature of employment is currently undergoing a digitalization and automation transformation that 
entails a workforce re-skilling demand for higher flexibility [1]–[4]. The rapid change of skills combined 
with the size of the workforce renders traditional onsite courses unmanageable, suggesting demand 
for distance education [5], [6]. Further, the flexible format reconfigurations of 2020 brought distance 
education into focus [7]. 

Common challenges with distance education are low completion and high dropout [8], [9]. The lack of 
a fixed classroom makes it harder for teachers to address inclusive aspects in education [10]. 
Educational Gamification (EG) may provide a piece of the puzzle to this issue, by using flexible and 
dynamic game elements similar to step-by-step formative assessment principles that have proven 
effective for student motivation, engagement, and retention in distance education and online learning 
[11]–[13]. However, the novel field of EG has overlooked areas despite this efficacy [14]. For example, 
studies have shown results of teacher’s acceptance and behavioral intent ranging from high 
acceptance [15], [16], low behavioral intent [17] and, mixed results [18]. 

In this study, in-service teachers were interviewed in conjunction with a government-funded project 
that took place in 2019. The project concerned the implementation of gamification fully designed for 
distance education where the teachers work. Given the projects’ EG implementation aspect, the 
presented paper emphasizes teachers’ acceptance of usefulness to a higher degree than capability, 
effort or social factors.  

RQ1: What changes in teachers’ perception on EG can be identified in pre- and post interviews in 
conjunction with the implementation of a gamified system? 

RQ2: How does the perception of student dropout and teacher workload after experiencing the 
implementation of a gamified system relate to acceptance and behavioral intent towards EG? 

The results outline teachers’ technology acceptance and can be viewed as relevant for different 
stakeholders such as educational technology providers, school leaders, and scholars. Further 
particular interest may concern holistic flexible lifelong learning opportunities in relation to educational 
format reconfigurations of 2020. 

1.1 Background 
The presented study is part of an innovation project intending to investigate the usefulness 
implementing gamification into diverse Learning Management Systems (LMSs). One of the project's 
primary goals was to examine if gamification could decrease the dropout rate and increase the 
completion rate in adolescence, adult, and higher education courses. It is an in house developed and 
co-designed platform owned by the educational provider. The educational providers, developers, 
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teachers, students and developers have contributed to the design, to provide usability and ease of use 
for the different stakeholders in the platform. The LMS interface design is inspired by multimodal 
communication to increase accessibility for the highly diverse students’ groups (Fig. 1). 

 
Figure 1 The LMS Interface before the implementation. 

In general, educational providers in Sweden may operate solely as a distance course provider for 
various municipalities and serves approximately 35 000 adult students with different courses each 
year. The educational provider in this study gives around 300 different online courses and programs 
up to the upper secondary education tier. The courses stretch over different timespans. The shortest 
courses stretch for three weeks, and the lengthiest programs are between three to five years. The 
students can choose from three different study-paces: 100%, 50%, and 25%. 100% is called full-time 
and requires a time commitment equal to a 40-hour workweek. Dissimilar from the often-automated 
massive open online courses (MOOC), the learning with the LMS is highly teacher-driven and more 
akin to a fixed classroom. Lectures held by the teachers ran several times a day, and the adult 
learners were expected to study with the LMS where at least one teacher was present for student 
support during the entire workday. Teaching material (e.g., presentations, video lectures, articles) was 
available in the LMS at all times. 

The gamification implementation was integrated into the LMS interface (Fig. 2) and would include the 
following game elements: mission, achievement, level and a progression bar. To gain levels, students 
had to complete specific missions, and when a series of missions were completed, they would attain 
an achievement token. The student’s level was shown in the top left-hand corner, and when pressing 
on the level icon, the experience points needed for reaching the next level were shown. 
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Figure 2 LMS Interface after the implementation (gamification curtain opened) 

2 METHODOLOGY 
This paper takes a qualitative inductive approach towards analysis of interviews with nine teachers, for 
the study of teachers’ perceptions concerning the implementation of a gamified online system fully 
designed for distance education. 

2.1 Participants 
A serial semi-structured interview approach was taken to provide flexibility and more deeply inquire 
complex issues of the teachers’ expressed perception and change over time [19]. The teachers 
participated in two semi-connected interview sessions, one at the beginning of the implementation and 
one after two months. The teacher interviews were conducted online and lasted 20–30 minutes per 
session and were recorded after getting verbal consent from the teachers. The interviews included 
questions relating to the teachers’ expectations with the implementation, their gamification experience 
in the classroom, and its effect on their work and students. 

Table 1. Respondents. 

Name Age Teaching  
subject 

Playing Video Games for 
leisure 

Experience  
with EG 

Took part in 
session 1 

Took part in 
session 2 

Teacher 1 (T1) 29 English Sometimes None Yes Yes 

Teacher 2 (T2) 29 English Sometimes None Yes Yes 

Teacher 3 (T3) 25 English, History Never Low Yes Yes 

Teacher 4 (T4) 32 English Frequently None Yes Yes 

Teacher 5 (T5) 37 History, Swedish Rarely Low Yes No 

Teacher 6 (T6) 26 History, Civics Never (but used to frequently) None Yes Yes 

Teacher 7 (T7) 33 Math Occasionally (but  used to 
frequently) 

None Yes No 

Teacher 8 (T8) 37 Math Sometimes Low Yes No 

Teacher 9 (T9) 36 Math Sometimes None Yes Yes 
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2.2 Data collection 
In a pre-post implementation study, the second author interviewed ten adult education teachers’ 
perceptions one month before and one month after the EG implementation. The interview sessions 
were conducted through Zoom due to geographical distance, and the data collection was conducted in 
two stages. Overall, the first interview session yielded approximately 85 minutes of audio-recorded 
materials, the second session 136 minutes, which constitutes 221 minutes of self-reported data. Two 
interviews had to be omitted due to a problem with the recording, excluding one of the participating 
teachers from analysis. After the interviews were finished, the recordings were transcribed and 
translated verbatim by the first author, in part ensuring increased credibility in regards to investigator 
confirmation bias [20]. 

2.3 Data analysis 
The Interview transcripts were analyzed qualitatively through a thematic analysis procedure in two 
cycles [21]. The first cycle was an open, descriptive coding procedure where the first author identified 
meaningful utterances in the transcripts [22]. In the second cycle, the first author identified categories 
and themes using pattern coding, which then were verified by the second and third author for reliability 
check [20], [22]. The codes were informed by the taxonomy of factors affecting attitudes towards 
educational and digital technologies, as outlined by Kemp et al. [23] in a qualitative review of the most 
influential and theorized factors of several acceptance models. The taxonomy was deemed relevant 
due to its broad applicable fit, specific educational technology focus and parsimonious groupings of 
complex phenomena. 

3 RESULTS 
Key findings are presented below, where all quotes systematically are referring to expressions by 
different teachers in the interview transcripts, such as (T3) representing teacher 3 (Table 1). Overall, 
findings show that teachers' perceptions changed during implementation, which primarily related the 
taxonomy groupings social factors and attitude and affect that describes others’ opinions on the use of 
educational technology and associated affectual states [23]. Further, suspicion in regards to job-fit, 
which relates the value of using educational technology in their work, was expressed along the 
secondary taxonomy grouping system and learning usefulness which relates systemic factors that 
affect the ability to use educational technology, and directly related to the measurement construct 
results demonstrability from a separate taxonomy group [23]. Student key performance indicators is 
also discussed along the tertiary taxonomy group facilitating conditions, which is part of the 
taxonomies perceived behavioral control and situational concerns [23]. For further relations between 
themes and secondary taxonomy groupings, see Table 2. 

Table 2. Identified categories and themes as informed by the final taxonomy by Kemp et. al [23, pp. 2408–09]. 

Theme Secondary Taxonomy Group 

Initial suspicion towards “the game 
part” changed 

Attitude, Affect, Social Influence, System and Learning Usefulness  

High expectations of the 
demonstrability of performance results 

Intrinsic Motivation, System and Learning Usefulness, Visibility, 
Feedback, Playfulness  

School key performance indicator for 
facilitating conditions 

Intrinsic Motivation, System and Learning Usefulness, Visibility, 
Feedback, Environmental & Situational, System Function & Response 

Adapting the classroom to 
technological developments 

Environmental & Situational, Absorption, Information Security & Privacy 

3.1 Initial suspicion towards "the game part" changed 
Initially, some perceptions indicated suspicion towards the implementation due to general 
acknowledgments of others' negative opinions of EG. For example, opinions concerned "the relatively 
unfamiliar nature of the concept often leads oneself getting stuck in the game part" (T3) which often 
had elements of "overly visual and flashy graphics" (T6) which were easy to associate as 
unnecessary, and childish. This was also perceived as a risk for increased requirement of excessive 
technical skills. They were anxious that resources would be wasted due to the perception that EG 
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mostly benefits children. Further, they were anxious that their workload would increase because of 
efforts to learn the new technology, and "acting as technical support" (T9) for their adult student 
groups, presumed unfamiliar to games. 

However, in the post-interviews, teachers' notions clearly indicated acceptance towards the 
implementation. Contrary to these initial suspicions, the implementation had at times made their work 
less arduous preventing students from handing in late, motivating them, and facilitating activity in the 
courses. Some teachers also expressed a relief about “that the implementation have not impeded any 
of my work, at all. I haven’t even noticed that it’s there at all, to be honest” (T6) and was also 
“surprised at how fast it went” (T1), and had stopped being concerned about wasted resources in the 
implementation stage. 

3.2 High expectations of the demonstrability of performance results 
Despite reaching a high level of acceptance and perceived value of the usefulness of EG, most 
teachers expressed a high expectation of result demonstrability before committing to behavioral intent 
towards using EG and the associated affectual state in their work. The perceived value was primarily 
expressed according to basic Pavlovian method “through stimuli providing a sensation of reward” (T9), 
but also as making the learning for their students “more inviting, accessible, inclusive and fun” (T3). 
Such aspects were mostly acknowledged to provide lasting motivation, engagement, and retention in 
their courses. 

Arguably, this acknowledgment of motivational benefits for students would indicate EG as reasonable, 
well-founded, and implementable with low effort, but this was rarely expressed. Even in conjunction 
with a “seamless” (T9) and “unintrusive” (T6) implementation of well-founded EG, most teachers 
seemed suspicions towards behavioral intent until “there is a well-founded basis to stand upon – 
currently there is no ground to stand upon at all. I don’t know, with this being such a new thing, there’s 
nothing to point to as to say, this is how it works” (T1). With this suspicion also relating perceptions of 
EG as too novel or experimental to trust, very conclusive result demonstrations of behavioral 
performance need to be more readily available to them. Some teachers hesitated to even express 
their intuitive feeling towards the implementation until “we see the results after a couple of months” 
(T5). Some viewed their attitude and affect toward EG as “not valuable to anyone. Yes, I would 
strongly like to emphasize that it is completely meaningless” (T4) without such behavioral data. 
Whether correct or not, seeing “the semantics of gamification irrelevant … it is solely the result that is 
the most exciting part” (T1) of the implementation indicates result demonstrability as of overwhelmingly 
high importance.  

3.3 School key performance indicator for facilitating conditions 
Student motivation, engagement, and retention are especially important aspects of distance education. 
Before implementation, well-established “fixed structures” (T4) in the courses were already in place to 
support motivational aspects, such as “an email schedule and rigorous reading scaffolding tasks” (T7). 
Some of these structures already had EG characteristics before implementation (e.g. “assessment 
tasks that are dynamically unlocked based upon study pace” (T1)). 

While a few of the respondents made a connection and optimistically stated that EG ”maybe work well 
on distance education” (T4), most of them perceived EG as “difficult to implement, you know… there’s 
just not that many ways to do it” (T1) both in terms of effort and job-fit. This may be related to the 
facilitating conditions of their administration, which currently are adapted to a “student key 
performance indicator calculated based upon risk-assessment of dropouts” (T6). In short, the key 
performance indicator predicts a certain amount of student dropouts, and conditions are adjusted to 
“how many realistically could be handled” (T9). If this key performance indicator suddenly were to 
change, it would require systemic changes, which may require “very substantial” (T1) results 
demonstrability to justify the perceived short-term effort and financial cost. 

3.4 Adapting the classroom to technological developments 
A general sense of optimism also seemed to rely on the ”importance of keeping ourselves at the 
forefront” (T3) of technological developments. Since the younger generation grew up with technology, 
the teachers expect technology integration as ”it’s something they grew up with in a completely 
different way” (T1). This renders alternatives such as books for certain tasks as “a struggle” (T2) in 
contrast. These concerns were viewed as likely to result in systemic changes. There was some 
anxiety about further consequences of potential systemic changes, such as increased data collection 
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possibilities. These possibilities raise the issues of protecting the integrity of students and other 
dehumanizing concerns such as “reducing the learning of the students to ones and zeroes” (T1), but 
this did not ultimately affect their optimism. 

4 CONCLUSIONS 
Findings are discussed and summarized below in direct relation to the two RQs of this paper. 
Suggestions for further research are presented based on the implications. 

4.1 Implications of changed teacher perception of EG for adult education 
The first RQ of this paper concerned the changes in teachers’ perception on EG that can be identified 
in pre- and post interviews in conjunction with the implementation of a gamified system. A key finding 
that relates this question is that the teacher’s perceptions of gamification seem to have changed over 
time, to view it from initial suspicions of childish and unnecessarily technical to more serious and 
beneficial for adult students and their learning. Low behavioral intent and mixed results of teachers’ 
perceptions concerning the implementation of gamification for adult education, as seen in [17], [18], 
was confirmed by this study. It appears that time spent with the EG implemented in the teachers’ work 
forms a familiarization for the teachers: this is not uncommon with other models investigating 
technology acceptance [23].  

Previous studies on teachers’ perceptions of gamification (e.g. [15], [16], [18]) simply perform one 
session for collecting data on teachers’ perceptions. The results indicate that gamification might need 
a start-up phase, and attitude toward gamification might change once it is understood, indicating that 
research with several sessions over time is crucial. 

4.2 Implications of low behavioral intent towards EG in adult distance 
education 

The second RQ of this paper concerned the acceptance and behavioral intent towards EG after 
experiencing the implementation of a gamified system in relation to their perception of student dropout 
and teacher workload. A clear change in adult education teachers’ acceptance of EG after perceiving 
and acknowledging the usefulness of the implementation in their distance education work was not 
enough for them committing to behavioral intent towards using EG and the associated affectual state. 
For example, initial suspicions of increased workload were quickly disproved, and student retention 
were perceived to improve slightly. Yet, clear demonstrations of behavioral performance results were 
also demanded, possibly due to systemic facilitating conditions. 

As flexible format reconfigurations of 2020 often have brought distance education into focus to the 
extent that it is a requirement [7], research about distance education that was conducted prior to this 
year seem to consist of a particular interest of voluntary aspect, as it may have not been required to 
the same extent yet it was still conducted. Further, as educational digitalization and automation 
transformation has brought stronger demand [1]–[6], it seems highly relevant to highlight previous 
research about the efficacy of EG (e.g. [11], [12], [14]) as contrast to the forced reconfigurations.  

The presented study as analyzed from ground up in 2021 indicates that: 

a) There seem to be a discrepancy regarding teachers’ conceptualization of EG in part due to 
facilitating conditions of 2019. 

b) High acceptance, capability, effort and acknowledgement do not guarantee optimistic affect and 
attitudes towards behavioral intent. 

c) There is an urgent need to investigate teachers’ acceptance and adoption of EG in direct 
relation to behavioral complementary factors, to provide a more holistic understanding of flexible 
lifelong learning opportunities. 
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DEVELOPING SOFT SKILLS AND PROFESSIONAL SKILLS 

M.J. Myers 
Queen's University (CANADA) 

Abstract 
In Canada, most teacher pre-service programs are two years in duration. The students tend to prefer 
our one-year program to reduce costs, and this brings about a number of concerns. The study takes 
place in such a setting. For instructors this presents a challenge as we are expected to ensure the 
same level of training for the same qualifications within very limited time constraints. Problems are 
compounded with having students in classes with very different backgrounds. On the one hand, they 
bring a greater richness to the course, on the other hand they require attention to different types of 
issues. Today across many fields in professional training the importance of soft skills does not go 
unnoticed especially when looking at people’s needs in light of the fast pace of change in our society.  

We report on the study of an instructor who put effort into filling gaps by distributing input among the 
students and using strategies to increase interest. Interest has the power to increase motivation and 
engagement [1]. 

The methodology used was qualitative as it best allows to uncover details on the issues [2]. The data 
analyzed consisted of instructor notes from her teaching log as well as notes on classroom 
observations.  

Findings uncovered how the instructor’s effort put on developing soft skills in addition to professional 
skills produced various reactions. For instance, some students showed very little interest in developing 
professional skills except when a gaming approach was used to increase their interest [3]. Another 
important aspect that had an impact on results, was the students’ openness to change or a lack 
thereof [4] [5] [6] [7]. Most students were enthusiastic yet there was some resistance around the idea 
of building skills for the 2030ies. This points, among other aspects, to the need to change some of the 
attitudes and beliefs among some more conservative young people. In addition, it supports recent 
suggestions [8] that identity is more stable than what previously claimed.  

The discussion includes the points mentioned above, conclusions will be drawn as regards skill 
development and recommendations made for further research on the topics under scrutiny here. 

Keywords: professional development, soft skills, interest, pre-service, change. 

1 INTRODUCTION  
In this study we examined the journal notes of an instructor in professional training for second 
language teachers in Canada, with a look at both soft skills and hard skills. Hard skills have to do with 
specific technical knowledge and training on the professional side of things, whereas soft skills are 
connected to personality traits and they are universal. The difficulty lies in the fact that soft skills are 
hard to measure. They encompass a variety of factors among which the most cited are adaptability, 
empathy, effective communication, critical thinking, creativity, problem solving attitudes, collaboration 
and persuasion. In our attempts to identify and develop soft skills we uncovered a number of 
interesting cases. In the context of teacher training, nowadays there is as much importance placed on 
either skillset. 

These professional programs are delivered at Faculties of Education and students obtain their 
professional qualification upon completing such a program. Recently most faculties in Ontario moved 
to a two-year teacher education program. My institution opted for a 16 months’ program, a more 
attractive option for most students who have to pay significant tuition fees. Hence instructors 
experience more pressure to provide students with the adequate contextual information and 
experiences. 

As Canada is a multicultural country, we have great diversity in our courses. As students in teacher 
education are also required to have two teaching subject specialties we also have students in the 
same course with different strength levels in each teaching subject of their specialization, whether it is 
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their first subject, in which they have an advanced background or the second subject with somewhat 
less expertise. 

Nevertheless, often personal skills make up for other limitations. As we are faced by great amounts of 
change [4] [5] [6] [7] at a fast pace, there is a greater need for mindfulness. In our courses we hope to 
get students engaged so as to optimize learning. Often students don’t want to persevere and easily 
give up. The need to develop interest is also important to develop attention to help with 
comprehension, for motivation, for goal setting and to enhance the ability to achieve and be successful 
in a career. Moreover, if there is a lack of interest on the part of students, the instructor can trigger it by 
presenting content in a way that is more engaging. 

In the context of this course, we can look at two aspects of interest, one from the academic 
perspective and one from a more vocational side.  

Often the complexity around developing a person’s interest leads to misunderstanding. The idea is to 
have people engage in behavior that activates the reward circuitry in the brain [9] [10] [11] [12]. 
Therefore, one needs to look at interactions and in our case these would be around academic content 
and also practical applications related to professional development. 

According to neuroscience, learning, attention and curiosity are connected to interest. Students are 
often praised for their curiosity, their inquisitiveness, however there needs to be additional follow-
through and self-regulation to maintain the concentration and persevere. 

One important aspect in this regard has to do with making connections to the content of interest in the 
development of soft skills. Neuroscientific information indicates that interest is inherently rewarding.  

Characteristics such as novelty, ambiguity, surprise and complexity characterize situational interest. In 
addition content features including activity, intensity, live themes and personalization are added to the 
mix. Researchers [13] show a progression across four phases, namely triggered situational interest 
(based on contents of the previous sentences), maintained situational interest, emerging individual 
interest and well-developed individual interest. 

2 METHODOLOGY 
The method used is qualitative, the best way to uncover details on issues. First we used text analysis, 
looking at various documents both from the Ministry of Education and University guidelines in order to 
highlight important aspects. We then examined instructor’s class journals to identify the relevant 
themes and make notes of cases. Then we carried out case studies [14]. Relevant cases were 
analyzed, articulated and are reported here.                 

Instructor’s notes over approximately two years were analyzed and nine categories or themes 
identified among a mix of fifth and sixth year students as well as graduate students. There were 14 
individual cases identified under nine headings. We elaborated on skill developments in both 
academic and professional actions. 

3 RESULTS 
Overall 14 cases were identified in the instructor’s notes as having required special attention around 
specific skills. Ten of them appeared to have evolved adequately. Unfortunately, two cases resulted in 
students leaving the program due to personal difficulties in their practicum placements in schools, 
despite the skill development the instructor provided. These last two cases could be attributed to a 
lack of communication with administration. One other case as a result of external trauma, a death 
impacting a student’s life experience, was supported sufficiently through skill development in order for 
the student to complete the program, however she missed many classes. In another case the student 
completed the program very successfully but as a result of a blockage through difficulties with handling 
anxiety she did not accept work offered to her, not a positive outcome. The cases were grouped under 
nine categories or themes 

3.1 General comments 
With instructors’ roles in skill development sufficient support is expected for all students. Four students 
however experienced continued difficulties as mentioned above. 
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The following list includes the more noticeable occurrences, 1) skills to support anxiety driven 
concerns, 2) sensitivity to socio-economic status (SES), 3) issues with cultures, 4) skills in helping 
refugees and newcomers (trauma and related issues), 5) a combination of several factors, 6) skills 
around confidence, 7) special needs, 8) life trauma due to death, 9) overcoming resistance due to 
academic challenges. 

3.2 The cases 
Each case was numbered as for example C1, C for ‘case’ and cases described in numerical order. 

3.2.1 Skills to support anxiety driven concerns 
C1’s work was outstanding yet a certain shyness made her stand out. I took great care at making her 
feel included year-round. I showed interest in her as a person. There were never any issues and she 
gave no personal information. C1 completed the academic year at the top of her class. When I spoke 
to her brother one year later, I found out that she refused offered teaching positions, feeling 
overwhelmed and anxious at the thought of being alone in front of a class. In this case, the class 
participants also developed skills to help this student in a supportive environment but in class only, 
unfortunately, once back in less considerate contexts this student still had trouble coping. Here we 
have to acknowledge that the issue is around a personality feature that the student has not been able 
to overcome  

It appears that after university, she was left unguided. This presents a major problem as young adults 
in North America are often considered no longer a family’s responsibility. A referral mechanism to 
some organization in the community to continue to follow-up with some of the students like C1 to keep 
them on their path to success would be good.  

3.2.2 Skills to deal with sensitivity to socio-economic status (SES) 
C2 was vocal throughout the academic year about her low SES because her mother was only a 
teacher, so she claimed. She made everyone in class aware of SES issues which was a great learning 
experience. She sometimes lost track of peers who experienced harsher difficulties who in addition 
came from families where they were the first person in Higher Education as well as other racialized 
groups with difficult access to university. Several times we debated SES. She was angry and I had to 
defuse potential explosive situations. C2 even opposed the idea of doing a class simulation to 
organize a hypothetical class trip, as she felt it unfair to students who could not afford it as she must 
have experienced herself. She was a good example for displaying characteristics of persuasion, even 
though to a greater extent than necessary. 

She nevertheless was instrumental at increasing the awareness of problems connected to low SES in 
her peers. I helped her think outside the box, suggesting to try to get funding for the students in need, 
therefore lessening their burden, or give them a small job at the school for which they could be paid... 

Some of the intense moments early on in the course, almost of a disruptive nature, became frequent 
over time. Her peers became more sensitive around C2’s concerns and this seemed to help her feel 
included. Whenever a possibility for her concern could come up, I intentionally added a question 
around how to support students with low SES. In North America students pay high tuition fees to 
attend university and there is a need to not only cater to the privileged classes but have full population 
representation. Everyone in this group of students developed an awareness of the skills needed in this 
case.C2 in turn develop greater flexibility. 

3.2.3 Skills to deal with diverse cultural and linguistic backgrounds 
Whereas we carry out intercultural awareness-raising activities with large numbers of diverse students, 
there often remain some students without diverse backgrounds. It could be the non-diverse students 
who could suffer micro-aggressions stemming from the wide variety of cultures in classes. Usually the 
diverse students blame the more traditional types to racialize them. There often appeared to be 
resistance while trying to instill the adequate skills in students. To be successful I devised a number of 
gaming type activities, first connecting students of similar backgrounds, then mixing groups for cross-
fertilizations, followed by the discovery of unique features.  This allowed the development of increased 
awareness to difference. Students also developed adaptability to such differences. 
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3.2.4 Skills to deal with trauma causing emotional, mental and cognitive health issues  
Canadian universities accept many international students. C4a), C4b) and C4c) came from very 
different cultural backgrounds and one of them was a refugee. It was noticeable from the very start 
that these students required a great deal of help navigating not only the academic culture but also 
becoming acculturated to the Canadian context. They all experienced culture shock, with the 
difference being that the first stage, often associated to euphoria around newness, did not last very 
long for them as they were immediately confronted with academic difficulties. All three students came 
with advanced academic standing in their home country and were faced with struggles in their new 
academic context. They came to me to ask that I supervise them and from then on, I provided as 
much support as I could humanly give them. Developing support skills in their classmates in this case 
was extremely time consuming as it involved depression, failures, inability to meet set deadlines, 
issues in the use of English, sometimes overwhelming them, and most importantly struggles with 
cognitive health.  

In light of these situations these students’ peers displayed more emotional intelligence and provided a 
lot of support and helped with problem solving.  

All three refugee students also had families that they brought to Canada. It is unsure if when they 
applied to the university, they also declared they were bringing spouses and children along. 

The one on one advising is for academic support, yet more and more emphasis is placed on mental 
health issues with responsibilities delegated to supervisors at a personal level. Therefore instructors 
too have to use the soft skills they have or develop them. 

Although there is an international students’ center, there is no way an instructor can defer students 
who chose the particular instructor’s help to a more generic support system. Instructors are not given 
boundaries within which to act or deny their help. Thankfully all the other students in class 
acknowledged this need for supplemental support and reached out to these class participants through 
regular peer support, further developing their collaborative and interpersonal skills. 

3.2.5 Various skills to deal with combined factors in a troubled individual  
C5 experienced difficulties on many fronts. This person was disruptive in class needing constant 
attention, almost always arrived late and wanted a summary of what had been covered prior to arrival 
and had a very strong dominant personality. Issues of eating and sleeping disorders, after having 
being identifies, helped the person settle down. Attention seeking only diminished slowly over time. 
Changes in mood corrected themselves as C5 was more successful in the course. The initial attention 
seeking required a lot of patience and finding new strategies on the part of the instructor.  This 
situation is often encounters by the students in their professional contexts in the classroom. 

This student required a better problem solving attitude and more adaptability as he tried to get others 
to bend to his needs. It is often difficult to continue with curriculum contents when we are foremost 
supposed to be concerned with our students’ well-being. On the other hand, some students expect the 
greatest amount of information to take along into their future lives and careers. So instructors try to 
establish delicate balances, by providing both the highest level of excellence in their courses while 
also becoming the warmest, most supportive and sensitive person as regards students’ personal 
needs. This is a delicate set of skills to hone in any person. 

The difficulty may additionally lie in the fact that the most academically oriented people, may not 
appear to be the warmest fuzziest persons and maybe are not. On the other hand, the warmer, more 
friendly appearing individual may not have the same high level of academic critical thinking and 
theoretical background, and the skills to convey those, however they may. Another consideration is 
relative to the subject matter content. Where more difficult concepts are concerned, perhaps more 
time is required for their mastery in addition to refined skills, however this is also true for very specific 
more technical applications requiring the understanding and the capacity to implement them. In this 
case a set of professional and personal skills need to be intermixed and it would more time for people 
to acquire such a set and this poses a dilemma as perhaps not all people are capable of such 
prowess.  

Initially, this student, although he displayed skills of persuasion, did not use them effectively, neither 
did he make best use of his communication skills. Overtime he became a better critical thinker and 
developed more sensitivity to the needs of his peers. 
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3.2.6 Skills to support a lack of confidence 
C6a) and C6b) did not have sufficient background preparation which was obvious to their classmates 
from the start. Nevertheless, there were others in their groups who experienced similar difficulties. The 
difference was their respective situational contexts and less aggressive behaviors. In this case support 
skills were not sufficient or did not translate into the person learning to use skills intended to help, 
pointing to issues with flexibility and creativity. As well, one could perhaps point to a limitation in their 
attitude toward problem solving. 

C6a) was somewhat overwhelmed in class and hesitant during task completion, being his own harsh 
critic, aware of his shortcomings and pointing to them as an excuse. Had he remained in the program, 
he would have managed to be successful over time. His lack of self-confidence, despite the 
instructor’s reassurances, provision of supplementary materials, really undermined him, in fact he was 
undermining himself. I was unsuccessful at making him feel more at ease despite my support of his 
progress and never assigning failing grades. I helped him review his work with feedback sufficient to 
bring him to satisfactorily complete his work. C6a) requested a postponement to the following year and 
left the program after 5 weeks. Classmates tried to reach out to him, however he stayed entrenched in 
his attitude. In this case, flexibility is a skill to be developed by the person, requiring a change in 
attitude. This points to the lack of resilience, a skill that is not often mentioned among the most 
important soft skills. 

C6b) unfortunately had additional barriers to overcome. He had a new family while also coping with a 
totally new program for which he did not feel adequately prepared. Pressures to provide for his family 
placed him in a difficult position. He attended classes from a car, which was not unusual for students 
in on-line courses who live in the countryside with poor WIFI and they had to capture WIFI connections 
wherever they could. This, no doubt made C6b) uncomfortable and I often contacted him to find out 
what else I could do to help. I sent him additional resources and connected him to a group of peers for 
help. He also had a new baby and had a lot of responsibilities that he had not foreseen. For some 
reason he never mentioned other family support being available to him. His problems with the subject 
area with, in addition, a fragmented idea of course contents due to absenteeism, unfortunately led to 
his withdrawal from the program as well. C6b) received a lot of support from the instructor, postponing 
deadlines for his work, suggesting ways to remain on task etc., and had also been supported by two 
other Faculty members. His peers also reached out to him and perhaps he was not open to peer help 
as much as he should have been. In this case the skill to be further developed is to be more accepting 
of others’ help. 

3.2.7 Special needs 
C7a) was visually challenged and requested to obtain class materials ahead of time in order to expand 
them to meet her visual needs. Since the course was based on the flipped classroom approach all the 
links to the texts, either visual or written or videos to be prepared before class had been placed on-line 
before the beginning of the course. Surprisingly no-one in administration had given advance notice to 
the instructor that such a student was going to be in class, especially given the fact that full course 
outlines have to be filed with administration when courses start. This would have caused extreme 
duress to an instructor who had prepared for a more traditional course, as everything would have had 
to be readjusted for that student. C7a) had exceptionally advanced skills and since the instructor had 
previously worked with the visually impaired, there were no issues with the instructor. Some students 
tended to make C7a)’s exceptionality more visible which was not really inclusive. The instructor made 
her feel included not minimizing her different capabilities. Over time her peers developed skills to 
include her without making her feel different, yet they were initially unfamiliar and sometimes 
uncomfortable with her obvious special needs. They learned overtime. Thankfully, advanced listening 
abilities and subject mastery enabled her to overcome these barriers. 

C7b) made a special request for a special needs accommodation although not officially. For reasons 
due to attention span limitations she wanted to record the course. I warranted her the request and 
checked with her each class, she was fine all along. This however poses the problem of the policy 
around allowing to record a course: would all students in class have to grant permission, and what if 
one person doesn’t? There would be a need for additional awareness raising around accommodating 
everyone’s communication needs. 
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3.2.8 Skills around dealing with death      
Following an international plane crash, C8 stopped attending classes for the last three weeks of 
courses. Her closest friend at the university was one of the victims among the international students 
attending other universities in the province. In solidarity, my university made an official announcement 
in support of the victims of this terrorist act causing the crash, stating that thankfully none of our 
students were involved. Announcements for support followed with links for grieving, all proper steps 
put into place for counseling at the university level. Unfortunately, the university administration had 
made a mistake that caused additional grief and anger in the student body, especially those close to 
the victim. C8 lived in the same apartment and was devastated. Despite many attempts to connect 
with her, her emails remained very brief although repeated notes of support allowed her to complete 
her assignments and the program. This student struggled with her problem solving aptitude, however 
we have to recognize that people can be overwhelmed with stress, which in turn also affects their 
cognitive abilities. In their professional capacity the future teachers in the courses need strategies to 
address issues along these lines and develop a supportive attitude. The level of awareness required in 
such cases is only possible with high levels of emotional intelligence. 

3.2.9 Procrastination 
C9a) and C9b) were typical examples of students who never could do anything on time and this was 
not only the case in my course. Whereas I supported them, other instructors complained to the 
administration. I showed patience, repeated steps for assignments several times, provided personal 
support where needed, explained that they could ask me any questions about what we did in class 
that was unclear and steadily followed-up with them. C9a) and C9b) needed to learn the contents 
presented as part of their professional skill development and had to complete the required activities for 
reinforcement. I felt strongly that they would be successful in completing their work given time. In 
retrospect I have mixed feeling about these two cases. They were more mature students, who perhaps 
had not been in classes recently and seemed to have to relearn to meet expectations. Yet on the other 
hand they could have tried to meet deadlines before the end of the course. As they were more mature 
people I also wondered if they held fulltime jobs at the same time as doing course work which in fact is 
not authorized: they could have been required to redo another six months to complete their program 
which happens usually in such cases. In fact, in their manipulative ways these two students used 
advanced levels of problem solving and appealed to others’ interpersonal skills, almost to the point of 
taking advantage of them. 

In this instance, it is unsure if supportive skills are the only ones that count: in my opinion, not knowing 
these students’ personal situation sufficiently I opted for these which points to the need to learn 
weighing soft skills adequately. 

As in addition they had not attended all classes, I was required to put in an exceptional amount of 
additional time, even needing to remind them of the places and dates when certain links related to 
assignments had been placed in the on-line syllabus. This unexpected behavior on the part of these 
two mature students could also be due to cultural ways of being and doing. 

Finally, since they were in class listening to all their peers’ presentations and presented last in their 
classes and also reworked their assignments after receiving several reviews with feedback, they were 
able to complete their courses successfully. 

The question that remains here is whether C9a) and C9b) completed their other courses successfully 
because there is no mechanism in place to oversee the whole picture on a student’s profile. 
Considering these aspects, one could argue that instructors are placed between a stone and a hard 
place, the idiom meaning two equally difficult alternatives, with a no win situation. I also wondered if 
because of my supportive attitude, these students took advantage of my generosity. 

The question remains around whether if in these difficult times through which we are living, there 
should still be a place for more firmness in problem solving over kindness when deemed required.   

4 DISCUSSION AND CONCLUSION 
Supportive soft skill development comes under an ethics of caring which is key at my university. 
Overall findings show that such approaches create extremely demanding teacher-student relations, in-
line with research findings [15] [16]. 
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The additional efforts at supporting the students, also allowed them further skill development that 
contributed to the enhancement of their social and emotional well-being. The fact that the actions were 
not taught but applied in practice contributed to their success, and concurs with findings that strategies 
cannot be taught but will be learned by application [17], if engaging in appropriate action.                                                         

Some students require further soft skill development yet based on set personality traits this may deem 
to be difficult in some cases. The system is fraught with barriers to soft skill knowledge because of a 
lack of accessibility to further training. 

With daily requests from a handful of students experiencing serious difficulties, how can instructors 
also juggle their teaching loads around professional or hard skill development. Instructors are really 
left to their own devices.  A theory of practice for skill development could provide a solid frame of 
reference. 

Mindfulness is key and despite individual instructor’s support, effort is not always well coordinated 
through the system, and sometimes rather corresponds to a juggling act. 

Recommendations for further research include tallying specific skills needed for each student 
throughout the years in an evolving way, and identifying the strategies that work to develop the skills. 
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Abstract 
The increasing availability of data on educational activities and student interaction with learning 
management systems (LMS) provides higher education institutions (HEIs) the opportunity to improve 
learning and teaching processes through the application of learning analytics (LA). A greater 
understanding of learning habits and teaching designs that best meet learners' needs can contribute to 
the academic success satisfaction of students, improve teachers' quality and innovation, and, 
consequently, facilitate institutional success and competitiveness. Although the benefits of LA are 
multiple, the collection of data by monitoring students in a virtual environment raises students' privacy 
issues as well as issues related to the transparency and accountability of LA usage at HEIs. The 
complexity and scope of consideration of ethical and legal issues that educational institutions must 
consider are significant. Therefore, HEIs are still striving to formulate and find best practices in this 
area. Despite some general guidelines for the protection of subjects (e.g., European General Data 
Protection Regulation - GDPR), there is a lack of exhaustive insight into how to face and address 
ethical challenges of LA management in HEIs. This discussion paper aims to explore key ethical 
issues and challenges regarding the implementation of LA and identify approaches to their effective 
resolution on HEIs, from the perspective of all relevant stakeholders in the educational process. 

Keywords: learning analytics, privacy, ethics, higher education. 

1 INTRODUCTION 
The successful implementation of learning analytics (LA) is associated with several challenges, 
particularly the violation of ethics and privacy. LA should be aligned with organizational principles and 
values, collect, use, and analyse data transparently and bias-free, and be beneficial for all involved 
stakeholders - namely students, academics, and higher education institutions (HEIs) management. Big 
data privacy is closely linked to some ethical challenges. For example, [1] identified three broad areas 
of ethical complications related to LA application: the location and interpretation of data; informed 
consent, privacy, and the de-identification of data; and the management, classification, and storage of 
data. Further, [2] in his comprehensive review of the literature on legal issues for LA, identified the top 
four ethical foci as transparency, clarity, respect for users, and user control, while constructs like 
consent, accountability, and access also feature prominently. Also, [3] focused on privacy and 
personalization in LA, yet even their four principles of transparency (student control over data; right of 
access and security; and accountability) broadly fit under the big data collection concerns. Most of 
these concerns are echo recommendations from legal guidelines developed for data protection and 
privacy within the private and public sector institutions. For example, [4] proposed a DELICATE 
checklist for the development of trusted LA systems. This acronym indicates several essential 
guidelines for the ethical application of LA: determining the way to apply LA; explaining LA's intentions 
and objectives; ensuring the legitimacy of data processing; involving all stakeholders in system design; 
obtaining consent from subjects; anonymizing subjects data if possible; implementing technical 
procedures to guarantee the privacy; and overseeing data processing by external providers. 
DELICATE, as well as most other similar ethical frameworks such as Jisc's Code of Practice for LA, 
PESTER plan [5], SHEILA framework [6] or LEA's Box [7] provide general guidelines for the ethical 
application of LA and are not explicitly related to the context of higher education. However, these 
guidelines contain ethical principles for practitioners in general, but at the same time, they are 
recognized throughout this paper as examples of good practices for HEIs ethical guidance. It seems 
that only the LALA project [8] within its ethical dimension, provides a series of manuals and sample 
forms on the aspects that HEIs should consider concerning the treatment and use of data for LA 
projects. Most of the recent studies on LA privacy issues depicts guidelines from other disciplines that 
are not compatible with the specifics of the tertiary education context. Therefore, there is a need for 
better insight into issues and solutions of transparent LA governance in the higher education sector 
[3]. In addition, there is a lack of papers that provide a comprehensive and systematic overview of 
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ethical and privacy issues while matching problems with possible solutions or examples of good 
practice [9]. To fulfil the noticed gap, the main objective of the paper is to determine existing guidelines 
for ethical precise implementation of LA on HEIs within relevant studies with respect to notable ethical 
and privacy issues of LA. 

Therefore, the paper unveils the existing guidelines for proper implementation of LA on HEIs regarding 
ethical and privacy issues. Firstly, the review process and selection of relevant existing studies is 
described in more detail because of the replicability of conducted literature review. Secondly, privacy 
and ethical issues were identified and categorized. Thirdly, the guidelines that should be considered 
before application of LA on HEIs are described and associated with recognized issues. Finally, the 
research results are summarized and provided together with research limitations and 
recommendations for future work. 

2 METHODOLOGY 
To achieve the main objective of this review paper, the following two research questions (RQ) have 
been formulated:  

RQ1. What are the ethical and privacy issues associated with the adoption and use of LA on HEIs? 

RQ2. What are the best practices and recommendations for the ethically correct application of LA on 
HEIs? 

Although only one research electronic database was searched to provide the best possible answers to 
the mentioned RQs, we were still guided by the good practice of the systematic literature review (SLR) 
method. Hence, the process of this study has included few steps: the research questions formation, 
the electronic source determination, the search query formation, the exclusion criteria establishment, 
and the most relevant papers selection and analysis. The electronic source used for the selection of 
relevant studies was Scopus. The Scopus was searched combining different keywords (i.e., learning 
analytics, ethics, privacy, university, hei, and higher education) with Boolean operators (i.e., AND, OR) 
to choose the appropriate number of existing studies that are representative for qualitative analysis. 
Therefore, the query used for searching the electronic source is: 

(TITLE-ABS-KEY (learning AND analytics)) AND (TITLE-ABS-KEY (ethics OR ethical OR privacy)) 
AND (TITLE-ABS-KEY (hei OR university)) OR (TITLE-ABS-KEY) (higher AND education))) 

A search of Scopus1 on 6 April 2021 resulted in a total of 206 papers. In the scanning phase, the titles 
and abstracts of the studies were checked, given defined objectives, research questions, and 
exclusion criteria. Thus, it was decided to exclude 113 papers from further qualitative analysis, based 
on the following criteria: 73 papers that ware not addressing ethical or privacy issues of LA application; 
19 papers that have had not corresponding format (all papers except original scientific articles, 
conference papers, and book chapters were excluded); 13 papers that ware not available in full-text; 6 
papers that were not related to HEIs or higher education in general and 2 papers that were not in 
English language. The final pool contained 93 papers in total that were used for the qualitative 
analysis. The bibliographic data were managed using the reference management tool Zotero 
throughout the review process. 

3 QUALITATIVE ANALYSIS OF RELEVANT PAPERS 
The topicality of LA's ethical and privacy research in HEIs is confirmed by analysing published papers 
by years, which indicates that first such study dates from 2010, and a significant increase in the 
number of papers is recorded from 2015. Since then, the most significant number of papers (more 
than 72 recorded in Scopus) on the ethical challenges of LA has been published in 2021. Analysing 
the results of search query, the most prominent researchers in this scientific area are Jones, K.M.L., 
Prinsloo, P., Slade, S., Gašević, D., and Tsai, Y.S. The findings of the mentioned researchers have 
proven to be relevant in proposing guidelines for the ethnically correct implementation of LA on HEIs 
which will be further discussed in following paragraphs.  

Detailed examination of relevant papers attempted to answer the first research question - to detect 
ethical and privacy issues of the implementation of LA on HEIs, which are pointed out by researchers 

 
1https://www-scopus-com.ezproxy.nsk.hr/results 
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in this area. There are a lot of issues identified within previous studies that overlap in the 
meaning. Therefore, the identified issues were grouped based on similarity. They are grouped into 
nine categories concerning the type or area of privacy violation of students as central actors in the 
successful application of LA in higher education. Those categories are Category 1 - LA data 
confidentiality, privacy, and transparency issues (the most mentioned category); Category 2 - Mutual 
trust issues (the least mentioned category); Category 3 - Awareness and educational issues of LA 
usage; Category 4 - Unequal power relation and manipulation; Category 5 - Prejudice, discrimination, 
and other psychological issues; Category 6 - Storing, using, and accessing LA data issues; Category 7 
- Data misuse, surveillance, and data-profiting; Category 8 - LA data ownership and sharing issues; 
Category 9 - Lack of LA governance models and policies. Furthermore, to answer the second research 
question by qualitative analysis of papers identified as relevant ones, special attention was given to 
the presented recommendations of researchers regarding more successful coping with ethical 
challenges posed by the implementation of LA in HEIs. The guidelines for the ethically correct 
application of LA on HEIs were drawn from relevant studies and were paired with the fitting categories 
of ethical and privacy issues. Results of the conducted analysis are published on a repository for 
research data Harvard Dataverse as a dataset [10]. 

The identified categories of privacy and ethical issues which are important for the successful 
implementation of LA on HEIs together with existing guidelines for their ethically correct 
implementation are further elaborated in the following sub-sections. 

3.1 LA data confidentiality, privacy, and transparency issues 
This category brings together privacy invasion issues and disrespect for students' autonomy as the 
bearer of LA, focusing on constructs such as transparency, confidentiality, and giving consent to the 
collection, processing, and use of big data. Transparency in the use of LA data includes the last 
definition of a) who has access to the data; b) how the data is collected; c) which data analysis is 
used; d) for what purposes the data is collected (e.g., assessment or support for the individual learning 
process); e) how long the data will be stored, and f) what form of data deidentification and aggregation 
is applied [11]. Most students are open to sharing academic performance data related to their studies 
but disagree with sharing personal and academically irrelevant data such as monitoring their online 
behaviour. In this regard, students are particularly concerned about data collection such as race, 
gender, sex, pregnancy, marital status, national, ethnic, or social origin, colour, sexual orientation, 
age, physical or mental health, disability, religion, culture, language, and birth of the individual; 
information relating to education or the medical, criminal or employment history of the individual or 
information relating to financial transactions [11]. Educators, as relevant shareholders, also recognized 
transparency as one of the critical assumptions of successful LA implementation, without which the 
risk of misuse of collected data increases [12]. In a survey of academics, data openness and 
transparency were considered the second and third most impacted barriers to the implementation of 
LA [4]. There is a consensus of students and academics that all private information and especially 
information connected to individuals should not be distributed or used without their permission, but 
still, it seems that HEI staff do not attach as much importance to this topic as students [13]. In this 
sense, it is interesting to note the questionnaire study in which respondents were asked whether they 
consider it acceptable to collect information from different sources, such as previous studies and 
suchlike. Students explicitly rejected such a possibility, while at the same time, HEIs saw it more 
useful in counselling purposes [13]. Nevertheless, it is crucial that the data is used only for counselling 
purposes, i.e., that the data is used solely for explicitly described purposes by explicitly nominated 
staff members [13]. For any use of data outside the agreed conditions or use of any identifiable data, 
universities should seek the additional consent of students [14]. It is a worrying fact that students are 
rarely fully aware of what they agree to. Namely, the benefits obtained from one set of information-
based services are far outnumbered by the harms that can accrue when the same information is, for 
example, sold later. Furthermore, although consent implies students' awareness of how the provided 
LA data will be used, it is rarely possible to predict further use of the same data, unequal benefit to the 
second and third party to whom they disclose information, and possible consequences for their privacy 
[15]. In addition, it is disturbing that informed consent procedures are usually biased towards those 
who seek out personal information. It is also often the case that individuals must opt-out of inclusive 
information gathering practices, not opt-in, which produces the effect that more information is gathered 
than necessary. In retrospect, HEIs have failed to promote informed consent practices within and 
outside of classrooms, using paternalistic reasons to warrant their information practices [16]. Of 
particular concern is the attitude of some HEIs that they do not need the consent of students to do LA 
because it is mandatory to the teaching-learning process [17]. One of the reasons for often taking such 
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attitudes is the belief that student consent for the data collection comes to them naturally throughout 
the educational process. In addition, the removal of identifying records is falsely considered to 
effectively masks information about the person whose information is being added to the data files. 
There still seems to be unawareness of the sophistication of technology that can link the extensive 
data set with the individual, as well as overlooking the fact that other identifiers that include 
educational information can easily allow for reidentification or undo superficially described 
anonymization procedures [18]. In conclusion, students expect HEIs to respect privacy, seek informed 
consent and be always transparent. Otherwise, there could be a loss of mutual trust, discussed in 
more detail below. 

3.2 Mutual trust issues 
HEIs should not underestimate the reputational value of given trust, nor the need for transparency and 
good governance. The authors [19] report that research participants are primarily concerned with the 
trust assessment of learning environments they are using and protecting their sensitive data. It has 
been shown that data collection and LA alone can negatively affect student and parent confidence in 
HEIs and the learning environment they provide [20]. The loss of trust in an educational institution 
undoubtedly initiates a range of undesirable academic behaviours, such as loss of motivation, lower 
academic achievement, and disengagement in attaining institutional goals. It is therefore imperative 
that HEIs nurture the trust of their students, and some of the valuable strategies may include 
forbidding the further sharing of data outside the institution, investing in data security, and in support 
systems for staff to access, interpret, and use data analytics effectively. Moreover, student-facing 
strategies can also increase trust, like disclosure of the amount and type of data collected, 
transparency about data usage and length of retention, positive stories about the impact of data 
analytics, permission to opt-out of certain types of tracking, ease of access for each student to their 
own stored data, and appeals process through which students can challenge the accuracy of data 
[21]. 

3.3 Awareness and educational issues of LA usage 
Research shows that students and HEIs staff have a limited understanding of how data is collected, 
linked, analysed, and used in their institutions [22]. Students often report discomfort due to a lack of 
knowledge about how exactly institutions shield their privacy. Also, students' lack of knowledge about 
LA results in speculation about what it could achieve and whether those achievements justify data 
collection and use [21]. The cause of mentioned problems is poor communication of HEIs that seem to 
not fully inform their students about how the details of their lives revealed on admissions applications 
will be used and by whom. Students are unaware of the complex web of data capture technologies 
that store, aggregate, and analyse their information. For example, students often think that the 
institutional mail assigned to them is private, but they are not directly informed that their email 
essentially becomes the school's or third-party vendors' property. In general, LAs often assume that 
students are only passive and loyal providers of information about themselves [13]. It is essential to 
actively involve students within the data-handling decision process, in which open communication and 
information sharing are critical to the progression of LA services [23]. Academics also emphasize the 
importance of communication between what is collected and analysed within learning analytics and 
what academics are expected to enact because of these analyses [24]. In addition to the importance 
of communication, this category of ethical issues addresses the need for adequate support and 
training of students, academics, administrators, and other parties on ethical and technological data-
handling procedures. All parties need to understand how data are generated and used to make 
predictions. From students, one can often hear concerns about how their data are stored and 
protected by the learning content providers or detect misconceptions that anti-virus or anti-spyware 
would help them overcome the privacy issues in e-learning [19]. These misunderstandings are 
primarily the result of a lack of technical knowledge necessary to understand the privacy levels and 
threats. HEIs, therefore, have a responsibility to organize workshops, create educational materials or 
campaigns, and establish a network of support services for students and staff regarding the adoption 
of LA and ethical use of big data [5]. The creators of LA tools and services themselves also bear the 
responsibility of intensifying the privacy issues. Engaging students in a discussion centred on ethical 
and privacy beliefs is necessary to discover their attitudes about LA practices and satisfaction with the 
LA service implementation. For these purposes, HEIs should regularly and systematically measure 
what students expect following personal information disclosure, which extends beyond ethical and 
privacy discussions. 
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3.4 Unequal power relation and manipulation 
One of the dominant problems of the ethical application of LA is undoubtedly an asymmetric power 
relationship, where HEIs often retain almost complete authority over data collection, security, use, and 
retention. HEIs determine legitimate educational interest [25], whereby benefits for the institution 
prevail benefits of students. For example, e-advising systems provide students with only those choices 
that will lead them to continued success because, for financial reasons, institutions would have little 
benefit from showing students courses or programs they are predicted to perform poorly. Getting 
students from admission to graduation as quickly and painlessly as possible maximizes the financial 
resources spent on students while getting the most financial benefit in terms of tuition and fees and 
improves the placement and competitive advantage of the entire institution. Several studies have 
pointed out that students were particularly concerned about the lack of autonomy and unfair treatment 
arising from dashboards and LA [26]. Although students want to limit the availability of information 
about themselves, they often have no choice but to expose themselves to the digital tools used in a 
particular course and pay with their data for specific services and support the paradigm of surveillance 
capitalism [27]. A power gap also exists between developers and end-users in that the data flows are 
neither controllable nor transparent. Corporations that develop LA services aim to predict and 
influence human behaviour to generate profit and control over the markets. At the same time, 
educators themselves become an extended arm of corporate surveillance by switching to such 
services due to a lack of time and resources to be able to conduct the course without disruptions. 
Employees of HEIs also admit a discrepancy in power and the possibility of misusing student data. In 
some universities, the teaching staff has unrestricted access to all student data even it is not 
necessary for their work, and the disclaimer only ensures ethical conduct that data is allowed for 
official use only [13]. Nevertheless, academic freedom is at risk. Students are not able to 
autonomously negotiate their learning relationship with their HEI. Instead, the learning relationship is 
dictated behind closed doors and under locked code by decision-makers who are often corporate 
outsiders and located in a different jurisdiction [28]. Involving students as collaborators in decision-
making about the use of big data is recommended as a general ethical principle but is rarely applied 
in practice. This certainly poses challenges to the acceptability of LA systems. An ethical approach to 
LA should acknowledge both the reciprocal nature of the relationship between HEI and students, in 
which the primary goal should be serving students learning rather than achieving institutional goals. 

3.5 Prejudice, discrimination, and other psychological issues 
The use of LA poses a risk of stereotyping, labelling, and discrimination of students by other 
stakeholders. Indeed, research shows that the most significant concern raised by students was the 
potential for staff to form preconceived judgments of them and biased opinions based on LA. Students 
were particularly concerned that these biases would affect how the staff interacts with them and 
influence their future studies' chances [29]. LA data of students - members of minority groups - who 
are in most cases more economically underprivileged and socially marginalized are at greater risk of 
unintended identification due to their smaller numbers and subsequent greater visibility in 
systematically collected datasets [30]. Categorizing students according to some characteristics such 
as sexual orientation, religion, and ethnicity could alter the behaviour of academics towards individuals 
and student groups. As a result, self-fulfilling prophecies may have emerged [29], also as the 
Hawthorne effect, which refers to the risk that students change their behaviour according to the 
learning analysis system's measures, which can be a substitute for an effect that we cannot directly 
measure. For example, introducing a ranking system for students' login activity into the LMS as a 
proxy from engagement risk could result in an increase in their LMS activity with little or no impact on 
performance [31]. Although academics could always profile students based on observable 
characteristics, LA increases the range of student characteristics for profiling. Making judgments 
based on a limited set of parameters creates a context for profiling, and profiling can limit students' 
potential, demotivation, and disruption of self-efficacy [29]. Also, inaccurate information and 
inappropriate data algorithms could falsely label a student in particular ways, which could prejudice the 
staff-student relationship [21]. Therefore, it is imperative that all relevant LA participants, primarily 
students, and educators, be consulted on the use of data and taught how algorithmic bias and digital 
redlining could potentially harm by engaging with current research and supporting the investigation of 
their data structures. In addition, HEIs should foster a culture of zero tolerance for any form of 
discrimination and implement action plans aimed at it, regardless of LA. 
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3.6 Storing, using, and accessing LA data issues 
This category of ethical issues refers to the regulation of storage, access to LA data, and usage of 
appropriate technical tools to protect student privacy. According to the results of a survey conducted in 
2015, 93% of respondents indicated that they wanted to control who has access to their data, and 
90% wanted control over what data was collected about them [32]. Students want to control access to 
their data so that they would be able to selectively or entirely opt-out of the use of their LA data [21]. 
Also, students report their concerns about the quality of algorithms used in predictive LA analyses [33].  
In addition to students, academics also raised ethical concerns about who should be using and acting 
upon the messages from LA systems about a range of learners' activities and interests. However, 
there is uncertainty around who controls the data and who needs to respond to the data - students, 
educators, or the HEI? [24]. One gets the impression that it is still unclear what access is given to 
relevant stakeholders in the LA data engagement. Suppose academics are the only ones who have 
access to student data; they will certainly not be the ones to analyse the millions of data generated 
daily. Also, if system administrators are accessing student data, they would be doing so without the 
knowledge or consent of users, most of whom are given the impression that the LMS is protecting their 
data from external use [34]. Although technical tools for deidentification and anonymization are often 
used, datasets created for LA activities are particularly vulnerable to re-identification. Even if HEIs 
could deidentify data through extensive data scrubbing and the introduction of data noise, it is 
increasingly possible to reconstruct or infer an individual's identity with enough datasets [35]. In one 
such study, 49% of respondents showed high trust in anonymization technologies, 24% did not believe 
that anonymization would effectively reduce data abuse, and 21% indicated they know too little to 
answer this question [4]. It was concluded that if LA data is protected by legislation, participants expect 
further development of effective anonymization techniques to deal with this issue. In the scope of the 
practical recommendations, HEIs need to define who has access to which data, where and how long 
the data will be stored, and which procedures and algorithms to implement for further use of the 
available data. Educational institutions must justify their data collection using specific criteria [36]. 
Students need to be given the right to leave or refuse to participate in LA, and that any negative 
consequences for doing so should be avoided or clearly explained to students [37]. HEIs should be 
guided by the principle that student data belong to students who should be able to access and 
visualize any data recorded about them quickly, share their data with others as well as analyse it 
themselves [38].  

3.7 Data misuse, surveillance, and data-profiting 
In today’s conditions of a capitalist business, there is a great need to make a profit and find new ways 
to finance HEIs, so the commercialization and misuse of LA student data are just some of the ways to 
gain a competitive advantage. Thus, student data is often sold to third parties or used to design new 
products or reach students with targeted messaging and advertisements [25]. Respondents in one 
study were adamant that if HEI sold their data, their trust would dissolve because their privacy would 
be at risk [26]. Academics themselves have expressed concern about the potentially inappropriate use 
of LA for purposes other than student learning. This discussion centred on the potentially conflicting 
interests of the university as a business versus the university as a place of education [24]. Also, a 
source of risk for unethical use of LA is created by HEIs practices that accumulate considerable 
amounts of data from students and increasingly rely on vendors to aggregate, process, and analyse 
those data. So often, HEIs that do not have the in-house capacity for data gathering, storage, and 
analysis may need to rely on private companies and vendors to provide these services on their behalf, 
thereby transferring power from the public to the private sector [39]. In the 21st century, student data 
should not be at risk of being sold off without the owner’s permission or even knowledge [28]. A 
successful antidote to the commercialization of higher education is undoubtedly to provide informed 
consent to students to collect, use, and store data. However, students should also voluntarily 
collaborate to provide data and access to data to allow learning analytics to serve their learning and 
development, not just the efficiency of institutional profiling and interventions. 

3.8 LA data ownership and sharing issues 
The legal position on who owns LA data and its outputs (student, HEI, or educational product 
companies) is currently unclear [40]. The ownership of big data is difficult to define after data has been 
collected and computed because this produces new sets of information and data. This complexity lies 
in multiple contributions from data subjects, data infrastructure owners, and data analysts, who may 
have the right to claim some share over the data [22]. One of the growing concerns associated with LA 
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is how reliant institutions are on third parties to provide critical educational technology services and 
infrastructures. HEIs often enter contracts with third-party technology companies to access helpful 
teaching and learning applications; in return, technology companies get access to valuable student 
data. Although it may seem that students are aware or can find out how these applications scrape user 
profiles for information to build secondary tools and services, this is not accurate. While HEIs often 
negotiate terms of service agreements on behalf of their students, the details of those agreements are 
not always publicly available. A lack of transparency regarding these agreements and a failure to fully 
inform students about how third-party companies would use data represent a severe violation of 
students' property rights and privacy. One reason for this could be that HEIs are withholding 
information about data practices to keep student privacy concerns at bay, concerns that could 
potentially derail beneficial contracts with vendors [41]. It should be noted that students' data comes 
from disparate sources and institute internal and external departments, which may result in data loss. 
This indicated the need for a close working relationship between various departments and units in an 
institution (e.g., development of data sharing protocols), which requires support from HEIs 
management [42]. HEIs need to focus on students' interests as providers of all information and seek to 
protect them. Students should share their data with others and analyse it themselves, with access to 
the same analysis tools that others use. Moreover, a student should be allowed to delete any subset of 
his data: he might lose the advantages of analysing it, but that would be his personal choice. 

3.9 Lack of LA governance models and policies 
Finally, a lack of practical guidance for the adoption of LA in HEIs has been noted. Only a few 
universities have begun to strategically plan LA development even though significant data collection 
activities existed in education systems long before. In addition, there has been a lack of policies 
addressing legislative and non-legislative issues about the implementation of LA [43]. Without proper 
systematic legislation, students are left to the personal ethics of the institution to protect their 
information, which is certainly not sufficient. If data protection policies at HEI exist, they often do not 
describe how students could participate in the governance of educational records and do not 
acknowledge how non-legacy analytics data are used in practice. Also, policy documents leave 
unanswered the question of compelling institutional interest for pervasive data collection and archiving. 
If data presents a liability to the institution and the student, there must be a countervailing rationale for 
why the institution needs to acquire this data and why students should willingly participate in data 
collecting. Student campuses today are data-rich environments in which student interaction always 
produces some data-trace. However, institutional policies generally neglect to provide an overview of 
what is being done with such data, as well as what relationship these data have to the user, what 
entities or rights to the data exist, where data are housed, and for what period [16]. One study shows 
that almost 50% of students are unaware of the existence of ethical boards at the HEI level [4]. 
Academics also reflected on the importance of developing ethical protocols that HEIs should follow. 
HEIs must prepare robust institutional frameworks to govern their use of student data. LA practitioners, 
data, learning, and social scientists need to collaborate with the policy community and education 
technology developers on new policy frameworks to challenge narrow uses of student data as 
performance metrics [44]. At the HEIs level, ethics committees need to be established to oversee the 
transparency of LA implementation. The members of these committees must be representatives of all 
relevant stakeholders (students and key staff groups at the institutional level) who will be consulted in 
terms of objectives, design, development, roll-out, and monitoring of LA [21]. In conclusion, to protect 
students, LA practices must be defined and regulated at the national and institutional levels, where all 
stakeholders must understand data sources ’purpose, access, usage boundaries, and interpretation 
possibilities. 

4 CONCLUSIONS 
Applying the principles of good practice of the SLR method, the main objective of this paper was 
successfully achieved, and the qualitative analysis of relevant studies answered the research 
questions. Regarding RQ1, the consulted literature indicates the presence of serious ethical concerns 
and privacy challenges in the application of LA in HEIs. A wide range of problematic ethical practices 
was categorized for better systematization and clarity to provide a comprehensive insight into the 
challenges faced by all relevant stakeholders in the LA implementation process - primarily students, 
staff, administrators, analysts, and academic management. Concerning RQ2, each category of ethical 
and privacy issues tried to be systematically linked to possible solutions that can also be found within 
relevant papers in this area. Transparency in LA fosters trust in the process, where students and other 
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stakeholders are informed in detail about the intentions and goals of using LA with prior consent and 
the possibility of refusing to participate in the LA process. HEIs must implement data protection 
strategies such as anonymization and the latest encryption standards. Data processing by external 
providers must be carefully overseen. Data ownership and access rights should be clearly defined and 
displayed throughout the entire LA process. While transparency affords students an opportunity to 
view their data and the inferences made from it, they should also be allowed to modify the data where 
feasible. Stakeholders initiating LA endeavours should clearly define symmetrical power relations and 
accountability throughout the process. HEIs employees must be aware that while data quality alone 
will not guarantee accurate conclusions, poor data quality may undoubtedly contribute to incorrect 
inferences. All stakeholders are responsible for ensuring the quality of the raw data collected and 
inferences made on the data. Finally, HEIs must strategically plan the application of LA following 
developed institutional policies and governance models, where students will be active and consulted 
participants in the decision-making process and oversee the utilization of LA. 

Given that this was a qualitative analysis, it should be borne in mind certain limitations of this study, 
especially the unavailability or omission in processing some information. Furthermore, categories of 
ethical issues are artificially created, with a substantial amount of overlap. Therefore, it is advisable to 
hold focus groups with experts to revise the identified categories of ethical issues and their possible 
solutions. Also, a review of the literature recognized a lack of papers that address privacy issues from 
the perspective of different stakeholders. Students and staff seem to hold quite similar views on ethical 
issues in using big data in HE. The similarities were most substantial in those domains that focused on 
the benefits of big data concerning the student experience and weakest about risks for staff, a topic on 
which students were generally silent. Nevertheless, future research should examine the accuracy of 
these allegations to a greater extent and examine the perspectives of different stakeholders in more 
detail. Finally, HEIs must not ignore the value of LA. Also, it is necessary to think about transparency 
and always put the student at the centre of interest to use the valuable potential of LA for the 
progression of all relevant stakeholders. Finally, HEIs must not ignore the value of LA, but for this 
incredible potential to be used for progress, it is necessary to think about its transparency and always 
put the student at the centre of interest. 
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ENGLISH LANGUAGE TEACHING THROUGH THE PRISM OF THE 
GLOBAL PANDEMIC 

T. Genova 
University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
The changes that occurred as a result of the global pandemic of COVID-19 have significantly affected 
all elements of the teaching process in the academic environment. It was necessary to restructure the 
teaching material in order to look for working alternative forms of communication and teaching. Within 
the scope of the project entitled "Study of attitudes to the therapeutic potential of reading in atypical 
situations for the individual" with contract № KP-06-H45/2 of 30.11.2020, funded by the National Science 
Fund of Ministry of Education and Science, Bulgaria, a list of top five most popular book titles written in 
English with a sought therapeutic effect in each of the three countries ‒ the USA, the UK and Bulgaria 
has been used to test the potential of reading in English as a foreign language during the pandemic and 
the ways these book titles can be used to enrich the scope of English language teaching at the University 
of Library Studies and Information Technologies (ULSIT), Bulgaria.  

The purpose of the report is to present the opportunities to be involved in English language teaching of the 
literary works that have become extremely popular during the pandemic period. The idea is to promote these 
book titles among university students who are interested in reading in English language and are enrolled in 
the Bachelor's degree programs outside the field of library studies at the University of Library Studies and 
Information Technologies (ULSIT), Bulgaria, academic year 2021/2022. Consequently, the students become 
acquainted not only with the readers’ preferences over the period specified and the therapeutic effect they 
may use themselves when encounter atypical situations in their lives, but also it can assist them with their 
learning English as a first foreign language at the university. The bachelor students are supported and 
advised by their lecturer and author of this review along the way of discovering new contents, enriching their 
vocabulary and appreciating the therapeutic effect these books could have on themselves. This can also 
become a starting point for a fruitful discussion in English and Bulgarian during classes about the therapeutic 
effect of the field of bibliotherapy on students’ foreign language learning broadening their perspectives on 
reading foreign and native book titles and being aware of this kind of particular communication between the 
reader and the world of literature in a foreign language. They are encouraged to share their attitudes towards 
reading and the kind of any stressful situations they have been into during the pandemic period.  

In addition, this report serves as another example of proving the interdisciplinary character of the project 
under implementation and adds to the bibliographic resources that reflect the issues of the therapeutic 
potential of reading during the pandemic. 

Keywords: English language, foreign language learning, bibliotherapy, pandemic, ULSIT. 

1 INTRODUCTION 
As a result of the Covid-19 pandemic worldwide, which started in March 2020 and is still continuing at the 
time of writing this report, despite its already diminishing power over people’s lives, a new approach in 
view of this ''atypical situation for the individual'' [1, 2] to teaching in academic settings has become 
completely necessary. Within the university context, an attempt has been made to enrich the potential of 
English language teaching and restructure the teaching material through the prism of the pandemic using 
the resources of bibliotherapy with both learning and informative function to university students majoring 
in non-library and information fields of study at the University of Library Studies and Information 
Technologies (ULSIT), Sofia, Bulgaria, academic year 2021/2022. They have had the rare chance to 
become acquainted not only with the readers’ preferences associated with the books chosen in the three 
countries specified over the given period and the therapeutic effect they may use themselves when 
encounter atypical situations in their lives, but also it can assist them with their learning English as a first 
foreign language at the university. Obviously, the students have never heard of the beneficial connection 
between the literary works and the reader and the therapeutic effect they could have on themselves during 
times of crisis which opens a new perspective of the field of bibliotherapy [3, 4]. The books chosen have 
served as the basis of carrying out fruitful discussions in relation to the aspects outlined above and initiating 
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creative processes of finding and expressing their own personal opinions and insights in a foreign 
language.  

2 METHODOLOGY 
Firstly, data from Amazon online sources have been used about the first five most popular book titles in 
the UK and USA and the reasons behind the readers’ choices and interests and the potential for any 
therapeutic effect they may have created over the audience during the times of social isolation for the year 
2020 about the USA and the UK in parallel to the local statistics presented for Bulgaria. This is in line with 
the main hypotheses of the project that bibliotherapy allows the use of literature for the creation of a new 
kind of communication and a sense of the world and to painlessly accept difficulties and changes [5, 6]. 
According to Stip, Östlundh and Aziz, ''Bibliotherapy is a systematic intervention regarding the use of 
carefully selected reading materials in order to help persons to cope with stress and personal problems. 
This therapy can be used easily during the pandemic.'' [7]. 
Secondly, these titles are presented to first-second-and-third year university students enrolled in the full-
time Bachelor's degree programs outside the field of library studies at ULSIT, Bulgaria, academic year 
2021/2022, namely studying Information Resources in Tourism and Communication and Information 
Studies during their obligatory seminars of English as a first foreign language at different language levels 
starting from B1 all the way to C2 according to the Common European Framework of Reference for 
Languages (CEFR). ''Тhe teacher(s) were not rigid in attendance and punctuality, favoring the possibility 
of attending classes, even when there were constraints, whether in the computer or personal field.'' [8] 
using the blended learning approach.  
After that, this data has been used as a spring-board for performing fruitful discussions in English about 
the attitudes and interests of the readers; making comparisons of the literary works and their therapeutic 
effects on the readers in the different countries; giving presentations on the book contents the students 
have read and sharing their own insights on the therapeutic effect they have experienced while reading 
the literary works; choosing literary extracts from the book contents which can be used as reading texts 
for learning new vocabulary and illustrating the power of words can have on the mental and psychological 
state of the readers during times of pandemic.  

3 RESULTS 
The following lists present data for the first five most popular book titles in the UK, USA, and Bulgaria 
for the year 2020 with their potential therapeutic effect and reasons for readers' preferences; and the 
ways they can be used in English language teaching (ELT) in the academic context.  

Table 1.The first five most popular book titles in the UK, 2020 (Amazon) [9] 

 Book title Author Therapeutic effect/ readers' 
preferences Ways of using in ELT 

1. The Boy, The Mole, 
The Fox and The 
Horse 

Charlie 
Mackesy 

''Loved drawings, adventuring into 
the Wild and exploring the thoughts 
and feelings that unite us all.'' 
(Goodreads reviews) 

Reading in English to children  

2. The Thursday 
Murder Club  

Richard 
Osman 

''Such a beacon of pleasure''; ''Smart, 
compassionate, warm, moving and so 
very funny. I smiled a million times. 
This book will make a lot of people 
very, very happy'' (Amazon reviews) 

Discussions; presentations; 
personal opinions or attitudes; 
expression of personal feelings 
and probable effects 

3. Where the 
Crawdads Sing  

Delia Owens ''Mysterious''; ''lyrical''; ''It’s the first 
novel in a long time that made me 
cry'' (Amazon reviews)  

Discussions; presentations; 
personal opinions or attitudes; 
expression of personal feelings 
and probable effects 

4.  Pinch of Nom 
Everyday Light: 100 
Tasty, Slimming 
Recipes All Under 
400 Calories 

Kate Allinson 
and Kay 

Featherstone 

''recipes are easy, irreverent, 
inexpensive, accessible for all in 
terms of budget and availability'' 
(Amazon reviews) 

Learning new practical ways of 
healthy dieting in English 
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5.  A Promised Land Barack 
Obama 

''Remarkably candid and beautifully 
written''; ''Deeply enjoyable'', etc. 
(Amazon reviews) 

Discussions; presentations; 
personal opinions or attitudes; 
expression of personal feelings 
and probable effects 

Table 2. The first five most popular book titles in USA, 2020 (Amazon) [10] 

 Book title Author Therapeutic effect/ 
readers' preferences Ways of using in ELT 

1. A Promised Land Barack 
Obama 

''Boring''; ''disappointed''; 
''enlightening'', etc. 
(Amazon reviews) 

Discussions; presentations; personal 
opinions or attitudes; expression of 
personal feelings and probable effects 

2. Too Much and Never 
Enough: How My 
Family Created the 
World's Most 
Dangerous Man 

Mary L. 
Trump 

''Dripping with snideness, 
vibrating with rage, and 
gleaming with clarity—a 
deeply satisfying read." 
(Amazon reviews) 

Discussions; presentations; personal 
opinions or attitudes; expression of 
personal feelings and probable effects 

3. Where the Crawdads 
Sing 

Delia 
Owens 

''Romantic''; ''Beautiful''; 
''Haunting", etc. (Amazon 
reviews) 

Discussions; presentations; personal 
opinions or attitudes; expression of 
personal feelings and probable effects 

4.  My First Learn to Write 
Workbook: Practice for 
Kids with Pen Control, 
Line Tracing, Letters, 
and More!  

Crystal 
Radke 

''A fantastic resource for 
young children who are 
learning how to write.'' 
(Amazon reviews) 

Reading in English to small children and 
assisting them how to learn to write 

5.  Midnight Sun  Stephenie 
Meyer 

"Expressing gratitude for 
presenting it during difficult 
times", etc. (Goodreads 
reviews) 

Discussions; presentations; personal 
opinions or attitudes; expression of 
personal feelings and probable effects 

Table 3. The first five most popular book titles in Bulgaria, 2020 (atrakcia.bg) [11] 

 Book 
title Author Therapeutic effect/ readers' 

preferences Ways of using in ELT 

1. City of 
Girls 

Elizabeth 
Gilbert 

Recommended pleasant 
reading (atrakcia.bg) 

Discussions; presentations; personal opinions or 
attitudes; expression of personal feelings and 
probable effects; translation 

2. Matilda Roald Dahl Expressing joy from the fact that 
this children's book is a best-
seller (atrakcia.bg) 

Reading in English to children 

3. Anxious 
People 

Fredrik 
Baskman 

''Influential on people's hearts 
and minds" (atrakcia.bg) 

Discussions; presentations; personal opinions or 
attitudes; expression of personal feelings and 
probable effects; translation 

4.  Clay Victoria 
Beshliyska 

''A newly released novel by a 
Bulgarian author" (atrakcia.bg) 

Discussions; presentations; personal opinions or 
attitudes; expression of personal feelings and 
probable effects; translation 

5.  Lover Eugene 
Vodolazkin 

''Recommended example of 
quality translation'' (atrakcia.bg) 

Discussions; presentations; personal opinions or 
attitudes; expression of personal feelings and 
probable effects; translation 

As it is evident from the tables given above, the most popular book titles can be used to illustrate the 
power of written literary works to the students, make them informed about the therapeutic effect and/or 
readers' preferences they can have in view of bibliotherapy as a concept; and the ways these literary 
works have been used to teach new contents, creating new English learning reading materials, 
performing fruitful discussions on the personal effect they have had on the students and incorporating 
this way of coping with difficult and atypical situations for them in the pandemic period. In addition, it has 
been a challenge for the students to see that they can help smaller children with their English language 

3077



 

 

skills and assist them with their learning and writing. Moreover, the students have been challenged to 
read a Bulgarian author (Victoria Beshliyska) and express their attitudes in a foreign language. 

4 CONCLUSIONS 
In this article, the author presented an attempt to use bibliotherapy as a means of informing university 
students about the therapeutic effects it can have on readers illustrating this by using three lists of 
bestselling book titles for the year 2020 when the global pandemic was in full swing. This attempt has 
turned out to have multifaceted functions of the English language teaching process, namely informative, 
communicative, creative, and psychological function of the teaching process. The students have found 
that reading can be both empowering and transformative when dealing with both Bulgarian and English 
reading texts at times of global pandemic. 
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ASSESSMENT USING ARTIFICIAL INTELLIGENCE IN PHYSICAL 
EDUCATION 

Naoki Suzuki 
Tokyo Gakugei University (JAPAN) 

Abstract  
Physical education in Japan is known as the education of movement. This is called objective physical 
education. Therefore, it is essential for students to feel the joy and pleasure of exercise. In other words, 
the evaluation of students' emotions is vital in physical education. The purpose of this study was to 
develop a hybrid human-artificial intelligence assessment and to clarify its effectiveness. 

Teachers took pictures of the students when they were assembled to see their facial expressions and 
then used artificial intelligence to analyze their emotions. At the same time, the teacher tracked the 
students' learning and evaluated it. After the lesson, the two assessment results were compared and 
examined, and the teachers self-assessed the lesson. The teachers did this every hour. Then they 
discussed ways to improve the class. At the same time, the students were given a formative class 
evaluation. The students' formative class evaluations improved dramatically, and the results showed the 
effectiveness of hybrid evaluations by artificial intelligence and humans. 

Keywords: Artificial Intelligence, Assessment, Physical Education. 

1 INTRODUCTION  
According to Lee and Lee (2021) [1], the use of Artificial Intelligence (AI) can expand the possibilities in 
sports and change the way sports are played, visualized, and reproduced. Specific application scenarios 
include: 1: Strategy planning, 2: Real-time player information, 3: Live coverage of competition scenes 
using tracking drones, 4: Understanding congestion, 5: Use in scoring events, 6: Possibility of predicting 
player injuries, and 7: Coaching by AI. 7: AI coaching will become possible (DX Channel, 2021) [2]. 
Real-space sensing technology is used for automatic scoring in competitive gymnastics and tactical 
analysis in ball games (Shimizu and Kiyota, 2019) [3]. In addition, in the TV broadcast of the Tokyo 2020 
Olympic Games, AI technology was used to display swimming speed in real-time in swimming 
competitions and visualize acceleration speed in track and field competitions to feel and see what was 
happening during the competition. In basketball and other sports, the immersive video was created and 
distributed using AI technology to process video data from cameras installed 360 degrees around the 
court that record height, width, and depth. In this way, AI has brought about the possibility of new ways 
to enjoy sports, both for the players and the viewers. 

Elsewhere, in June 2020, Dentsu announced the launch of "Deep Nine," an AI application that helps 
baseball players analyze their characteristics, strengthen their abilities, and prevent injuries, and will be 
introduced on a trial basis to professional baseball teams in Japan. In addition, the Fukuoka SoftBank 
Hawks are using a baseball player tracking system called "Fastmoiton" to capture the positions of 
players at each position, such as pitcher, catcher, and batter, and how each player moved during the 
game. By capturing the positions of each player, such as pitcher, catcher, batter, et al., the system 
provides detailed data on how each player moved during the game and analyzes "defense" and "base 
running. In addition, in cooperation with DeepMind, Liverpool FC has started to use AI to analyze soccer 
matches to predict plays. In addition, Mustard is working to replace or augment coaching with a mobile 
app that analyzes an athlete's skills and provides corrective measures. 

Ouyang & Jiao (2021) [4] distinguished three types of AI in education: "AI that instructs learners", "AI 
that supports learners", and "AI that empowers learners."  Luan et al. (2020) [5] argued that we should 
be cautious about using "AI that instructs learners" and that we need to create new possibilities for AI to 
be used in education through dialogue between those who promote AI-centered instruction and those 
who promote human-centered instruction. Furthermore, Humble and Mozelius (2019) [6] summarized 
previous research on the use of AI in education and found that teachers are both hopeful and threatened 
by the use of AI in education, and while they see the potential for its use in learning, they also see the 
danger of education becoming dependent on AI. In other words, there is a need for a model of 
coexistence between AI and people in which people take on what cannot be replaced by AI and provide 
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higher-quality education. Therefore, it is expected to develop an instructional approach that builds a 
mutually beneficial relationship between AI and humans. 

Luan et al. (2020) [5] and Ouyang and Jiao (2021) [4] reviewed research on the use of AI in education 
and found that there are many evaluation situations and those related to individually optimized practices. 
Lee (2021) [7] used AI to provide feedback on physical education practices and found that it had a 
positive impact on children's attitudes toward physical education and their ability to self-learn. They also 
reported that the introduction of the educational robot into the physical education class resulted in good 
communication between the educational robot and the learners, which increased the learners' 
motivational interest and improved their attitude toward the initiative (Yang, Oh, and Wang, 2020) [8]. In 
addition, Yu (2021) [9] provided AI feedback in college physical education, which resulted in 90% of 
students' increased interest and engagement in physical education instruction and 70% of students' 
increased participation in physical education. In this way, physical education classes in which AI 
performs some of the roles that teachers have been playing and provides learner support have been 
practiced, and their effects have been reported. Since the information provided by AI is different from 
that which humans can provide, teachers must have the expertise to support the development of classes 
that use this information (Lee and Lee, 2021) [1]. 

In addition, some studies (Xiong, 2020 [10]; Yong, 2018 [11]; Gaobin et al., 2021 [12]) have reported 
high results regarding lesson improvement in the use of AI in physical education. It is because the 
traditional method of evaluating the effectiveness of physical education teaching is cumbersome, and 
the more data there is, the greater the error, while the use of AI for data analysis allows for accurate 
data processing, understanding of the appropriate physical education teaching process, and the 
provision of information to help physical education teachers improve their teaching (YanRu, 2021 [13]). 

Therefore, in this study, AI-based facial expression analysis was utilized to evaluate emotions during 
physical education classes using AI, and the results of the evaluation and the content of the students' 
reflections were combined to evaluate their learning, which was then used to improve the classes.  
Furthermore, this study was designed to verify the effectiveness of this type of evaluation that utilizes 
facial expression analysis in AI for improving classes. 

2 METHODOLOGY 
The application used in the research was "Face Emotion," a demonstration application for checking MAL 
Face Emotion, an expression analysis made by VITALIFY. This application recognizes five types of 
emotions, "happy," "angry," "sad," "surprised," and "normal," whether in real-time or using a photo, and 
displays them numerically on a scale of 0-100. Thus, as shown in fig.1, it is possible to recognize not 
only one person but also multiple people simultaneously. 

 
Fig.1 Face Emotion 
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The subjects of the experiment were 27 sixth graders of an Elementary School. The class was an 
invasion game unit on game content conducted from late August to mid-September. Ultimate was used 
as the teaching material. In this class, students played a game and reflected on it repeatedly. Therefore, 
during the discussion conducted during the post-game reflection, the teacher took pictures of the 
students and analyzed them after the class. 

 
Fig.2 Game (Ultimate) 

After class, the teacher analyzes the photos taken of the students' facial expressions using Face 
Emotion. Then, based on the information fed back to them, they were asked to consider their reflections, 
paying particular attention to students with low "happy" emotions. After that, we try to re-plan the lesson 
plan for the next class. 

 
Fig.3 Reflection 

While doing this, the students' reflections on each lesson were analyzed, and their satisfaction with the 
lesson as recorded by the students was compared before and after the lesson. In addition, after the 
class, a teacher was interviewed and asked about the results and challenges of using facial expression 
analysis to improve the class. Finally, the results of this study are summarized, and the evaluation results 
by facial expression analysis and human hybrid are clarified in a case study. 

3 RESULTS 
Despite the difficulties in photographing all the students during class, it was possible to capture the mug 
shots of more than half of the students. In September 2021, when this study was conducted, students 
wore masks even during physical education. Therefore, it was expected that it would be challenging to 
recognize emotions, but the analysis results were generally valid even when the students were wearing 
masks. 

During the class, the teacher moved around with the phone, and when the game was over and the 
strategy meeting started, he went around in order of the teams that he liked to take pictures while talking 
to them. There were about three "game-reflection" sessions in one class. 

In the interview with the teacher, he said that the application was effortless to use and that it did not take 
much time to use since he just took a picture and displayed it on the application, and the results of the 
emotion recognition came up immediately. In addition, when the emotion recognition was done by facial 
expression analysis after the class, it was found that some of the students whom the teacher felt were 
satisfied with their efforts during the class had low scores for "happy." Such a fact was very worrisome 
to the teacher, so he carefully reviewed the students' learning with study cards. It was because the 
student's self-evaluation standards were high and partly because their opportunities seemed to raise 
the bar even higher. This fact led him to think about how to relate to the student. Perhaps if the results 
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of the emotion analysis had not been out of sync with the teacher's perceptions, it might have been easy 
to overlook that the record on this study card was also well lacking, but he felt that the awareness of 
such discrepancies led them to reconsider the child's learning. 

In addition, it was assumed that children whose emotions were recognized as "happy" were generally 
able to experience the characteristics of the game, and although this time it was taken as a confirmation, 
the reflections of students with high scores for "sad" "angry," and "normal" were carefully watched. This 
emotional analysis led him to reflect on the students' learning who were expressing such emotions in 
class, and he strongly felt that he came to understand each individual's learning by referring to the 
reflections that the students wrote each hour as they reflected on their learning in class. As a result, he 
recalled that he became aware of the diversity of children again and began to value and perceive each 
individual rather than seeing the learning group as a single entity. This fact led them to pay attention to 
individual differences through emotional analysis and devise learning materials so that they could be 
individually optimized. 

As a result, he reminisced that it became possible to modify the game and devise ways to give feedback 
for each individual. In addition, the students' satisfaction with the class, which they answered on a scale 
of 1-4 points each time, has improved steadily from an average of 2 points (1st period) to an average of 
2.63 points (2nd period), an average of 2.63 points (3rd period), and an average of 3.11 points (4th 
period). This result showed that the combination of the facial expression analysis tool and the students' 
learning outcomes as evaluation information has resulted in effective class improvement. 

4 CONCLUSIONS 
This study aimed to determine whether or not the use of AI to analyze facial expressions and feedback 
the emotional recognition to the teacher would result in better class improvement. This study showed 
that the AI feedback through facial expression analysis was effective in improving teachers' teaching. In 
addition to facial expression analysis, it was also found that the organic combination of learning card 
records and teacher observation produced positive results, indicating the importance of collaborative 
assessment between AI and humans. In addition, it is clear that facial expression analysis is a tool that 
can be used for AI. 

The number of classes will be increased in the future, and quantitative empirical research will be 
conducted. In addition, this study was conducted as a learning assessment for teachers to improve their 
lessons, but there is also the possibility of feedback to students on the results recognized by the AI. 
Furthermore, research on the use of AI for students will also be conducted. 
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INNOVATIONS FOR BETTER ON-LINE LEARNING 

M.J. Myers 
Queen's University (CANADA) 

Abstract 
This study is about a course in teachers ‘pre-service' training. As students and instructors engaged in 
on-line teaching and learning they were faced with many challenges, one of the greatest ones being a 
lack of direct human contact. Among innovative ways for course delivery the instructor in this study 
resorted to a counseling approach in her teaching, a concentration on ‘throughput’ [1] in supporting 
students, placing more importance on creativity in assessment and encouraging ‘languaging’ both 
through private speech, i.e. reflecting and or talking to oneself to sort out understanding, and 
encouraging collaborative dialogue [2]. As the course under scrutiny entails second language teacher 
pedagogical development, aspects related to the use of the second language will also be addressed. 

The methodological approach used was qualitative in nature [3] [4] [5]. It consisted of the analysis of 
an instructor’s teaching notes and class journal over a semester. Major themes were uncovered during 
a first reading and subthemes were subsequently entered under these main headings. 

Results show a division of labor, as an orientation to action, the production of action and the 
evaluation of action [6]. The innovations increased student motivation and engagement [7]. 

Altogether the counseling approach supported students’ well-being, ‘throughput’ and ‘languaging’ 
allowed for better crystallization of thought, and collaborative dialogue helped create communities of 
practice [8] [9]. 

Keywords: Improve learning, innovative ways, increase language use and communication, creativity. 

1 INTRODUCTION  
Instructors, suddenly mandated to teach on-line, are looking for ways to improve on-line 
communication. The courses in this context were taught on-line with zoom. Small group discussions 
were conducted through breakout rooms in zoom.  

The lack of in-person contacts poses additional difficulties on-line. There is a need for further 
awareness-raising in interactions intended to enhance learning. 

This study takes place in the context of a teacher preparation program namely for courses to prepare 
teachers of French as a second language. Often students hope to be fast-tracked through their 
professional program after having already spent five or six years in academic programs at university. 

The main objective is to educate the students to become reflective teachers. Among other capacity 
building strategies, the most important aspects concern developing reflexivity and critical thinking in 
this group of students in French, not their mother tongue, to become French specialists. 

Socio-pragmatic and pragma-linguistic aspects in intercultural trans-linguistic language use [10] come 
into play. Therefore, a lot of group work has to be planned, the challenge being to make these working 
groups with meetings that are on-line only, into well-functioning interactional communities. 

From systems’ analysis we gleaned the idea to use “throughput to look at subsystems” [1, p.201]. The 
two processes used in interaction are generally input and output, however in the process of adapting 
to avoid problems, subsystems come into play through what is called ‘throughput’ [1]. Steps involved 
entail selection, closing and reopening of probabilities as well as opening new ones. 

While teaching on-line, the instructor had to deal with some major concerns.  

First, we had to ensure that the students were talking and using language to express thoughts around 
new concepts and strategies in French and this was of utmost importance. These thoughts around 
new concepts had to be clarified beforehand. In the courses under scrutiny in the present study, the 
flipped pedagogy approach was used to get students to familiarize themselves with content before 
class time and then allow them further questioning and working on activities to allow to get a deeper 
grasp of the concepts to be learnt. 
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Second, working in groups on-line with only instructor’s access through breakout rooms in zoom is 
fraught with difficulties. While the instructor moves from group to group, it is not possible to monitor the 
activity of all groups.  

As the courses were intended for students to obtain their professional qualifications as language 
teachers, the use of the French language was required in class. However, researchers [11] also found 
that allowing code-switching and code-mixing helped with understanding and negotiation of meaning. 
However, it is doubtful that the social aspects of language use helped student’s intake of the topics 
under scrutiny, improved their conceptualization of theoretical tenets or enhanced their understanding 
of applications in practice. 

We relied more on creating more interest through innovative ways of approaching topics as according 
to research [7] it is suggested that one can generate motivation and engagement by catering to the 
different types of interests, students have. This entails various ways of looking at interest including 
different amounts of cognition and affect going from a motivational belief that is in essence a cognitive 
conceptualization to what corresponds to feeling a positive emotion [7]. 

2 METHODOLOGY 
A qualitative approach was chosen in order to best uncover all the details, which was what we looked 
for in order to improve course delivery [3] [4] [5]. This was achieved through an analysis of an 
instructor’s teaching journal notes during the fall of 2020 including notes on class preparations and 
observations. 

The notes were covering three on-line university courses in teacher training with a total of 
approximately 65 students. Usually students were placed in groups of four or five in breakout rooms 
with zoom and adjustments made depending upon attendance. 

Categories and themes were identified after an initial reading of the instructor’s notes and then 
regrouped in each case as pertaining to class discussions and assignments to handed in. 

We selected categories based on meaning. This corresponded to the process of reproduction from 
elements previously filtered from an over-complex environment [1] [12]. 

The instructor’s journal was read for a first time, highlighting different emerging themes through 
questions, using different colors. Initially we had ‘could we find common ground’, ‘was there 
alignment’, and ‘where were the differences’. Through a second reading subcategories were identified 
and named under the umbrella of a major heading, in a sort of cross-sectional way, this helped with 
aspects of the discussion having to do with improvements, namely improved intake and improved 
conceptualization.  

3 RESULTS 
Two major categories emerged from the findings, namely improved students’ intake and aspects 
related to a deeper anchoring of concepts.  

3.1 Student intake 
Rich in-class participation and handed-in assignments of superior quality were evidence of improved 
intake of course contents. Interactive awareness-raising and rich collaboration with peers helped 
students understand the contents with more depth [2]. While articulating different aspects across the 
materials prepared for class, in most groups during productive discussion, students sorted out what 
was required, looking for feasibility. Yet unresolved issues were brought forth for whole class 
discussion after students left the breakout rooms. The reinforcement provided by reviewing ideas 
during class discussions showed improved intake through the output of most students.  

Nevertheless, there remained some problems to be kept in mind for the future. Some students were 
hindered with bad access to technological means or were not close enough to good connections. 
Others lacked adequate background preparation and did not grasp the contents to be prepared with as 
much depth as necessary either due to insufficient levels of French or insufficient prior preparation of 
materials. Altogether however given some repetitiveness in the process, students all managed to 
grasp the targeted concepts over time as evidenced in their written assignments that were well 
articulated, showed a fair amount of depth and were overall of very good quality. 
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Some students indicated that they had also accessed different links on the topics assigned for 
preparation, which was a welcomed spin-off. This made contents more accessible to them as 
assigned materials for class preparation were in French and more difficult for some students who were 
not as specialized in French as others. Based upon this fact and to also enable students who 
experienced more difficulties with the level in the readings assigned, the instructor recommended for 
students to further explore the specific topics finding additional materials more in line with their ability 
in order to better understand the way concepts were expressed or perhaps find an easier text in 
French or, in addition, English versions of texts on the prescribed topic. This was in-line with 
suggestions by researchers [11]. This decision proved to be beneficial and also encouraged more 
students to engage in research and as a corollary some of the students spent more time investigating 
the topics to be explored and in class were happy and proud to share additional insightful links with 
their peers. 

Level of intake varied as attendance was fluctuating although students had to take turns to each 
present to the whole class, the list of questions and comments they had arrived through their 
discussions. All participated even if more peripherally which is also legitimate [9]. Other research [13] 
uncovered that there often is interference in problem solving by internal monologue, by an irrelevant 
train of thought. So where dissonance was identified it had to be confronted either when the instructor 
entered the breakout room or during the following whole class discussion. In general, this worked very 
well as groups came together and evolved over time. 

In the contexts as presented, students were learning contents and expanding on them. The group 
interaction strategies encouraged self-reflection, listening to understand, developed empathy and 
perspective taking. Whenever the instructor entered a breakout room students were actively 
exchanging ideas, sometimes expanding beyond the contents to a more social level, bringing in their 
own experiences. This fact too is indicative of improved intake even though it was less theoretical in 
nature. Students connected the information to their lives and this experiential aspect was very 
valuable. 

Some students were more reluctant to express their thinking in detail and this raided questions. The 
added difficulty could come from the fact that one does not know how non-verbal aspects impact 
student. Some researchers [14] think that we cannot assume that reality can be apprehended and 
expressed in words and more so with the added difficulty of on-line only contacts as sometimes mental 
activity does not find a way out of our minds [15]. So the students who were more quiet, could very 
well also have covered all the pre-assigned contents, yet their ideas were not exteriorized. As we felt 
that we had to ensure that interference with learning was minimized and we proceeded with 
demonstrations and also provided detailed models for guidance for all assignments, thus bridging a 
gap for those less vocal participants. 

Cooperation and collaboration worked well. Some student groups spontaneously exchanged contact 
information and even organized connections through networks. This was mentioned to all students in 
order to enable and encourage them to interact on their own time to further work together on 
assignments using their preferred media platform. This provided technological facilitation and more 
opportunities for socializing to ensure maintaining a positive climate for improved learning. 

Sometimes students got bored with the routine of in-class discussions although contents and 
questions varied. Therefore, we turned to more of a gaming approach. 

One change involved the questions they had to prepare ahead of time for class discussion. We 
devised them into quiz questions in order to set up class discussions with teams asking one another a 
series of questions, as in a competitive game. This was well received and deepened their enquiries. 
As well, each group asking questions also had to have the answers and explain these when other 
groups could not provide them. This provided further insights into the concepts to be acquired. It was 
an excellent reinforcement strategy. 

Creating activity centres around contents to be learnt was another innovative strategy. When the topic 
to be prepared lead itself to it, we asked groups to prepare an activity center for the other groups, 
leading their peer groups through a ten minutes’ activity, intended to have them re-use contents from 
the prepared materials in a fun activity or solving a problem. 

When the topic for discussion was rather controversial we resorted to another strategy, often used in 
literacy development, the four corners activity, having groups come to a consensus as to which corner 
they would agree in joining, and on-line that corresponded to positioning their argumentation to, 
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namely, totally agreeing with the concepts under scrutiny, agreeing somewhat, somewhat disagreeing 
or totally disagreeing. 

Devising a treasure hunt on-line provided another variation, with all groups really interacting at a much 
faster pace in order to get to the results more quickly. This was very interesting as we only did this 
once, but it would appear that a certain competitive edge might be effective in having some students 
prepare materials at home for better in-class outcomes. 

All these various activities were carried out efficiently and effectively, with innovative ones mixed-in 
among the more in-depth group discussions, although there was a tendency to prefer fun activities 
over serious ones. Having groups prepare various activities for their other peer groups instead of the 
instructor, proved to be mostly successful as well as releasing the instructor from having had to 
prepare everything. 

More enthusiasm was evidenced through the use of a variety in design, as well as more interest and 
motivation and students were more engaged and at the same time students’ intake of content 
improved, if only through the reinforcement of contents when reactivated in class after having been 
prepared at home. 

Although the different new implementations were rather spontaneous due to the new challenges 
created by on-line teaching in the situational context described above, it would be best to plan these 
various designs before the courses start in order to best match activity with topic to be studied. 

3.2 Better anchoring of concepts 
We are concerned with deep learning and this requires work and at a level of difficulty that is slightly 
above what is expected by students [16]. An obvious improvement in the anchoring of concepts was 
identified through lists of items resulting from group discussions as well as assignments handed-in, 
although some were group assignments and we could not single out individuals for these. Instructor’s 
notes point to increased depth of conceptual understanding for most students while there were 
problematic aspects uncovered when accurate professional jargon was not used in French by some of 
the students, although at times, when reverting to English there appeared to be a more spontaneous 
juggling with educational terms [11]. This fact has been acknowledged in other research, where it 
appears more depth should be required in second language use. This was blamed on the lack of 
expectations in students’ output [16] and ‘modified output’ at a slightly more advanced level than the 
current knowledge level was advocated [16]. It is crucial to find the right level of difficulty so as not to 
discourage students. One concern the instructor often had was over the depth of understanding of the 
concepts explored. It appeared that some students did not use the professional jargon in spontaneous 
ways or used wrong expressions. The instructor always provided corrective feedback throughout the 
process of assignment completion. 

For an activity in revolving group activity center work, one group had devised a definitions game, an 
idea that would prove useful to revisit concepts and verify if they were anchored appropriately. 
However, the other groups did not like this activity center as much as the less serious ones. In order to 
enhance the crystallization in mind of the concepts we want students to acquire, it would perhaps be 
helpful having an activity center day with all groups’ devising an activity around definitions in various 
ways, using charades or mimes or the hangman spelling game were through guessing letters in a 
given number of cases, students would concentrate their attention on letters and try to guess a word 
connected to the theoretical concepts being discussed. One could also expect each student to provide 
a requested definition in order to be allowed to take a turn in whatever game they might be playing, an 
example was the Jenga block construction game. As well, if announced in the planning, as all groups 
would know they had to concentrate on reviewing definitions, this might prove successful. 

Overall, students‘ work showed that in assignments, students integrated the notions being taught, 
although not necessarily using the new professional jargon, as the applications they suggested 
showed that they were in line with the tenets of the underlying theories and approaches. Most 
assignments were group assignments and therefore most of the problem solving happened at group 
levels and it was difficult to assess individual results except in some of the subsequent individual 
assignments. 

Students were given models for each assignment and the strategy of showing examples worked well, 
however it was not without problems. The few students who had difficulties were identified through 
their individual assignment lacking in precision, and although handed-in on-time had not been 
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thoroughly completed. They were however given more time and the help provided enabled them to be 
successful. 

It is important to acknowledge among students, differences in pace, in prioritizing etc. and hence it 
makes sense to allow for variability. 

Increased depth of conceptualization was evidenced in the final assignment as practical applications 
had to be implemented based on the concepts presented in class. 

However, mediation played a significant part as well. It most of all, involved creating scaffolds as part 
of students’ final culminating assignment, the creation of a module. They were assigned the 
preparation of three grids: one containing an initial detailed assignment description, including a what to 
do list, one grid consisting of a verification list, to allow learners to check their throughput on the 
assignment before handing it in and the third grid was the configuration of the distribution of points for 
each completed step and enclosed sub-steps in order to enable the students to figure out themselves 
what they might need to concentrate on further if they wished to gain more points. 

Such an approach with three grids around a mastery of concepts could in fact be used as a tool 
throughout a course and handed out to students along with the initial course outline. 

According to researchers [1 p.136] in order to grasp a lot of complexity a system makes a selection 
and the process requires a reduction of complexity and therefore it is necessary to find the objective 
reality of a person. For us as regards the various groups, it was important to uncover the salience of 
certain objects and values for their members as well as their cultural functioning. Some students took 
longer to make choices and engage, maybe based on learning style, personality, cultural ways of 
doing and knowing, and this was mostly true for those who were new in the professional training 
program. Our program allows for earlier access to the Education program through concurrent planning 
and hence those students would already have been somewhat familiar with certain professional 
aspects. 

4 CONCLUSION 
In on-line learning breakout room interactions greatly contributed to student success. Unfortunately, 
the students could not be constantly monitored as they would have been during face-to-face teaching, 
however there were more options available to them as regards freedom of choice. Perhaps given this 
situation, they could better identify their needs, get organized, either because their group leader took 
charge or through companionable understanding. 

To additionally reinforce intake for some students, when contents became more difficult, it would be 
advisable to also devise work in pairs. More one-on-one exchanges would make students responsible 
to one peer so they would have felt more responsible for carrying out the preparation of assigned 
materials and this would also be more comfortable for students who prefer working this way. Other 
groupings also spontaneously happened. In fact, when there were some students absent, the students 
who were present selected partners from other groups. At one time a student requested to work with 
students she knew from previous years and the reason given was that they were used to working 
together. All in all, it is hard for an instructor to really get to see individual work habits during on-line 
teaching as breakout rooms can only be accessed one at a time. 

As regards depth of mastery of concepts, given their different backgrounds and learning styles, 
students progressed at different rates, and it would be advisable to create sub-groups around 
remediation, one such group was created around meeting as a French conversation group. In addition, 
students who share affinities could be encourage to further meet outside of class time on their 
preferred platform, in order to share additional questions and concerns and support one another. 

To ensure student success through intake and a deeper grasp of concepts, accepting a variety in 
student products is key. Adopting a supportive grading approach and allowing for different pathways in 
the work students brought to fruition, enabled students to find their own way to master contents, 
although at different levels of depth. This is in-line with understanding learning, as the anchoring of 
concepts varies among learners and cyclical reviews may be required. 

With additional changes better results could be obtained if more pair work had been built-in, as to 
make students more responsible for the preparation of materials when having to interact with only a 
peer and not being able to hide in a larger group. Then of course, if two partners get along very well, 
they might also cover-up for each other, thus defeating the purpose of pair work. 
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An important concept in place is student self-regulation. Although students’ thinking about their own 
learning was not always an inherent part of conversation, the use of higher cognitive functions 
associated with class activities, accompanied by ongoing peer and instructor interactions supporting 
them, can readily lead to the metacognition associated with self-monitoring and ensure better learning. 
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Abstract 
Pedagogical support is one of the most significant aspects of teaching a foreign language at a modern 
university. Pedagogical support has become especially important in the conditions of global 
epidemiological situation and the need for self-isolation. The introduction of algorithmization in drawing 
up dialogues by communication participants in foreign language classes contributes to the proper 
structuring of the dialogue and its flow in an interactive speech mode. 

The main objectives of the article are:  

• To analyze the role of the algorithm in the student's speech activities in an interactive mode using 
the problem solving as a means of pedagogical support to enhance the students’ dialogical 
speech; 

• To describe the chosen algorithm in order to prove that pedagogical support in the form of 
providing students with a specific and understandable algorithm for learning activities contributes 
to increasing the degree of dialogic speech interactivity in the pair work mode; 

• To consider the issues of students’ creative reproduction and partial reconstruction of the 
previously covered educational material when working with the algorithm; 

• To find out whether the problem-solving algorithm is more acceptable for low-performing students, 
since this student cohort experiences the greatest difficulties in communication.  

The article highlights the issue of the collaborative activity algorithmization in English language studies 
in a modern technical university. An attempt is made to refine the algorithmization and algorithm 
definitions. The MS Teams service is proposed as the most appropriate virtual platform for implementing 
digital collaborative technology, and particular attention is paid to the effectiveness of using it with the 
problem-solving algorithm involved. It is concluded that the use of the digital collaborative technology 
with the problem-solving algorithm is relevant, as it contributes to the development of the learners’ ability 
to solve general professionally-oriented tasks. It is proposed to use the developed problem-solving 
algorithm as scaffolding for intensifying foreign language interaction in the pair mode. Assessment of 
the students’ dialogues in English carried out in an experiment involving 114 learners, revealed that the 
dialogues drawing on the algorithmic speech component have become not only more detailed, but also 
more meaningful and constructive.  

Keywords: algorithmization, collaborative activities, problem solving, dialogues, foreign language  
classes, technical university. 

1 INTRODUCTION 
In the digital age, an objective need is ripening to form the necessary professional competencies [1, 
2020], which is very difficult without the use of new digital collaborative technologies, both in the 
classroom and in the process of extracurricular collaborative activities at a technical university. 

The issues of effective organization and high-quality methodological support for teaching technical 
university students using digital tools are one of the most relevant areas of research activity of 
researchers and teachers [2, 2020]. The choice of software should correspond to the objectives of the 
study discipline, involving its use, and it is also necessary to take into account the algorithm of work 
using a specific software tool, which, in turn, can help open up new potential opportunities that were not 
previously available. 
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2 METHODOLOGY 

2.1 Literature Review 
Digital collaborative support technologies allow both enriching existing processes with simplified 
feedback options and expanding the understanding of the learner's collaborative actions through the 
range of data collected and the possibilities for their analysis and interpretation [3, 2017; 4, 2016), which 
facilitates a real, rather than a declared transition to practice. Recently, the term “algorithmization of 
activity” [5, 2020; 6, 2020], which denotes the introduction of technology into the learning process, has 
begun to be used in the educational community. Algorithm is understood to mean the exact execution 
by those involved of a sequence of actions aimed at achieving the goal for a certain type of tasks under 
certain conditions, as a result of which, drawing on the source data, the desired result can be obtained. 
The idea of collaborative activity algorithmization in education has recently attracted the attention of 
many researchers, especially in relation to training at a technical university. 

The work of many authors is devoted to the study of algorithms in the educational field [7, 2020; 8, 2016] 
and others. In recent years, a number of works by Russian [9, 2020; 10, 2019] and foreign authors have 
appeared, which consider the educational potential of algorithms in relation to the learning process. The 
necessity of using algorithms in the educational process is substantiated in the works of foreign 
researchers such as Dragon [11, 2019], Maygeldiyeva [12, 2020], etc. Although the use of learning 
process algorithms has become the subject of many researchers, such as Gruzdeva et al.  [13, 2020] 
and others, the analysis of scientific and methodological literature indicates insufficient theoretical and 
practical consideration of issues related to them in the light of modern requirements for digital 
technologies and the problem of the efficient use of algorithms in the educational process remains open 
to theoretical understanding and experimental research. 

Algorithmization of training involves the identification of algorithms for the teacher and students’ 
activities. Literature analysis showed that many authors [14, 2020; 15, 2020] and others, studying the 
problem of implementing algorithms in pedagogy, express a similar opinion, believing that not only 
processes and tools, but also the performers themselves are important in algorithmization; interaction 
between teachers and students is more important than agreeing on the conditions for its implementation; 
the willingness to make changes to the algorithm is more important than the initial plan, and the 
effectiveness issue is more important than the algorithmic prescription itself.  

Algorithms are widely used in the age of the digital economy as stated in [16, 2020; 17, 2017] and others. 
The algorithm for solving the educational and cognitive task is understood as the structure of the 
students’ activity in finding its solution under certain conditions, which, in turn, creates the prerequisites 
for their assimilation of elements of cognitive activity and ultimately leads to self-adaptation, self-
regulation, self-organization, and can contribute to self-education. 

The process of developing an algorithm requires an understanding of its structure, its components, the 
target orientation and the form of its presentation. Practical significance of the algorithm as a whole 
depends on the degree of its development, structuredness, a clearly planned system of actions, the 
visibility of the information presentation, ease of use, etc.  

In the framework of this article, we highlight the general parameters of algorithm formation. Based on 
the analysis of the main achievements of science representatives, we highlighted the basic requirements 
that must be imposed on the compilation and content of algorithms for various categories [18, 2019]: 
conditionality of the algorithm choice for the primary established investigative situation; building a clear 
procedure for achieving the final result; unambiguity and simplicity of the algorithm, the possibility of its 
further transformation into a standard model of similar actions; mobility (dynamism), i.e., the possibility 
of a significant change during the transformation of the investigative situation, as well as the 
transformation of actions due to new and newly discovered circumstances. 

The process of constructing the algorithms themselves must be built immediately after the system of 
elements that make it up is formed. In our opinion, such common elements can be: problem statement 
as applied to the source data; method determination, as well as ways to solve the tasks; the optimal 
sequence of educational and cognitive actions to solve the task; additional information that can help in 
solving the problem, in particular, the circumstances to be established.  

Exam preparation materials also provide algorithms for completing the work. The main purpose of these 
manuals is to provide students and instructors with the necessary educational and methodological 
material for working out strategies for performing typical tasks in various sections of the exam. To this 
end, the workshops provide complete information about the exam structure, the purpose of each study 
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assignment and provide optimal advice on their optimal implementation. These tips can be considered 
as an algorithm that will help to avoid wasting time while checking the implementation of the training 
task, adaptation [19, 2019], increase awareness of actions and focus on key points of each training task. 
Fulfillment of tasks taking into account the proposed sequence of actions, relying on step-by-step 
recommendations of the proposed algorithm, in particular, remembering what needs to be done before 
starting direct work with this task, how to efficiently complete it and how to independently verify the 
correctness of its implementation, will help students quickly formulate the necessary work strategies 
with these types of tasks. 

2.2 Discussion of collaborative learning algorithm 
The use of the algorithm of educational and cognitive activity when teaching disciplines of a different 
cycle, for example, a foreign language, can be considered using one of the famous Microsoft Teams 
interactive services as an example. Using this service allows you to instantly access any content of a 
team or workgroup: messages, document library, files. A user can call, write a letter, create notes, send 
an online message or create an online audio-video conference with one click of the mouse, allowing him 
to participate in meetings from anywhere in the world. Microsoft Teams provides a common workspace 
that allows groups to effortlessly communicate via chat - in different regions, in different languages, and 
in different organizations. The system can be configured to include content and video, as well as post-
event analytics to analyze participation. New AI (artificial intelligence) features such as blurring the 
background, eliminate all the distractions of the meeting, so that the user can focus on what is most 
important to him. All meetings provide contextual work, so the user has the context and content that he 
needs before, during, and after the meeting, including the conversation history, files and notes on the 
meeting. If the user misses the meeting, team members can access records with transcribed and 
translated foreign language text that is indexed so that users can search for content that suits them.  

Microsoft Teams supports a number of smart devices and services that can understand spoken foreign 
language, allows you to plan and join a meeting with others. Microsoft Teams has enterprise security 
and compliance features. Among them are powerful functions to support compliance standards, detect 
electronic data and retain for legal reasons through channels, chat rooms and files. Microsoft Teams 
provides continuous encryption of stored and transmitted data, as well as provides multi-factor 
authentication for reliable account protection. 

The interactive Microsoft Teams service can also be used as a dialog simulation designer. This service 
includes chat, online meetings, applications, file sharing. Microsoft Teams provides a conversation for 
collaborative work in a modern manner - each participant will be involved in the dialogue. Dialogs in 
English are visible to the whole team, but, of course, there is the opportunity for private conversation. 
The following useful features can be distinguished: unlimited number of chat messages and search on 
them; built-in audio and video calls for individual, group and team meetings; 10 GB of shared storage 
plus an additional 2 GB per user Integration with other Microsoft products, including Word, Excel, 
PowerPoint and OneNote; Integration with 140 third-party services and applications, including Adobe, 
Evernote and Trello; the ability to communicate and interact with any participants who are not even part 
of your team. Successful collaboration is relationship-based. Thus, users can include emoticons, memes 
and funny graphics in their messages, which allows them to show their personality and humanize 
messages. Thus, the choice of this service is justified by the fact that it has well-thought-out functionality 
for the needs of the user compared to other similar programs. 

The algorithm of the work to complete the training task in a foreign language in order to exchange 
evaluative information can be divided into three parts: 1) the use of politeness formulas; 2) bringing a 
generalized statement of the problem: keywords; 3) the argumentation of one’s own opinion; 4) the 
argumentation of one’s own opinion; 5) expression of disagreement / unwillingness to solve the problem, 
explanation of the reason for disagreement; 6) providing a solution to the problem (compromise); 7) the 
use of courtesy formulas. 

At the preliminary stage, the student must carefully read the training task, paying attention to the 
highlighted content elements and limiters (plan points) and time. This algorithm demonstrates the step-
by-step development of the sequence of educational actions for students to achieve a guaranteed result, 
which is the main requirement of the technology, which, in turn, is a means of pronounced pedagogical 
support for students to achieve a specific goal. The support we offer is the introduction of a certain 
algorithm of educational and cognitive activity, which, as our testing shows, can be effectively used to 
educate students of a technical university. The introduction of schematic supports will help the student 
compensate for the missing abilities. The introduction of algorithms, as well as schematic supports when 
performing a training task in English, can contribute to its flow in a given channel in an interactive mode. 
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In our study, we decided to use a problem situation / contradiction / conflict / intellectual difficulty, which 
has not a narrowly professional, but a general professional context with prevailing a simplified 
interpretation of life situations, recognized by students as their own personally significant problems, as 
a meaningful core of the training task as an incentive for intensification of the learning process (Table 
1). The solution of professionally oriented problems allows us to synthesize various aspects of the 
subjects studied by students. From this algorithm, it is obvious that students are encouraged to discuss 
three options for resolving a problem or resolving a conflict before compromising.  

Table 1. Algorithm of collaborative students’ actions in English in an interactive mode. 

Answers 
Participants 

First participant Second participant 
1 Politeness formulas Politeness formulas 
2 Summarized statement of a problem or conflict: 

keywords 
Keyword repetition refinement and expression of 
emotion 

3 The first solution to the problem / interpretation of 
the conflict 

Expression of disagreement / unwillingness to solve the 
problem, explanation of the reason for disagreement 

4 The second solution to the problem / interpretation 
of the conflict 

Expression of disagreement / unwillingness to solve 
the problem, explanation of the reason for 
disagreement 

5 The third solution to the problem / interpretation of 
the conflict 

Expression of disagreement / unwillingness to solve the 
problem, explanation of the reason for disagreement 

6 The final solution to the problem / interpretation of 
the conflict (compromise) 

Expression of consent, explanation of the reason for 
consent, creation of an emotional background 
(identification, joy, etc.) 

7 Clarification of the opinion of the second 
participation 

Additional assurances that the opinion is final 

8 Courtesy formulas Courtesy formulas 

3 RESULTS 
We conducted an analysis of two completed educational foreign language tasks of approximately the 
same content in the usual and algorithmized versions based on the tasks of the program textbook. In 
the usual embodiment of the training task, the goal is not achieved. The topic is not fully disclosed. The 
statement is constructed illogically, incoherently, without adequate use of the means of logical 
communication in a foreign language. In an algorithmized completed educational task, despite some 
artificial nature of its content, it becomes more detailed, productive in comparison with a dialogue without 
setting up algorithmization and artificial complication. The pedagogical support of students’ collaborative 
activity is especially important for low-achieving students, since this cohort experiences the greatest 
difficulties in foreign language communication. 

We consider it important to note that the creation of an algorithmized implementation of the training task 
requires more time, which is not always enough in the classroom, especially in groups of low-performing 
students. In this regard, we can recommend that the preparation of this task be transferred to the 
independent work mode. Given that many students use the MS Teams service intensively, which makes 
it possible to communicate in synchronous mode, one can be given a task using an algorithmic 
prescription. As our experience in testing this assignment shows, students willingly complete it and bring 
a printed screenshot of the completed educational assignment to class, which can be presented at the 
training lesson. 

This self-training mode seems to us quite effective, since it takes little time - about 20-30 minutes - and 
does not distract students from other tasks. It also allows them to save class time and use it more 
efficiently. The training task completion and using the algorithm can be monitored, tracked, which is 
especially important when working in large groups of the technical university. It is interesting to note that 
the extracurricular format for completing educational tasks turned out to be attractive for those students 
who are very reluctant to participate in classroom communication due to laziness, their character, or 
insufficient knowledge of academic discipline. 

The purpose of our experiment was to develop and test the effectiveness of digital technology using the 
algorithm developed using the problem situation to intensify the learning process. There were created 
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two groups: control and experimental ones. The pedagogical experiment took place in three stages: 
ascertaining, training and control ones. After the students completed the training tasks, the teacher 
evaluated the performance in accordance with a 10-point scale. For evaluation, the following criteria 
were used: a content criterion that takes into account the correspondence of the algorithmized task 
execution to the task and the completeness of the answer; criteria for interaction with the interlocutor, 
assignment design. The criteria were evaluated on a scale of about 3 points. 

The analysis of indicators shows that at this stage of training, after the end of the learning experiment 
during the semester, the level of foreign language acquisition in all learning aspects by the students of 
the experimental group is approximately 17% higher than in the control group. The highest average 
indicator falls on the learning aspects associated with the communicative ability to solve a problem: in 
the experimental group it is 85.3%. The lowest level is the level of the fourth component related to the 
ability to solve a problem in the control group - 12.7%. The number of students participating in the 
experiment was 114, which adds validity to our results. 

4 CONCLUSION 
The example of algorithmic foreign language teaching emphasizing problem solving in composing 
dialogs may be extrapolated at other disciplines in order to enhance learning effectiveness. It should be 
emphasized that a wider implementation of algorithms in the educational process in a technical 
university, especially in conditions of time pressure, will make it possible to optimize the learning process 
itself and choose the most rational and optimal ways to ensure it; avoid mistakes in solving assigned 
tasks; increase the speed of making procedural and tactical decisions; anticipate the possible 
consequences of their adoption and the likely outcome of tactical risk situations; make full use of relevant 
information.  
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Abstract 
The paper focuses on exemplary leadership practices in Slovak teachers. Our aim was to find out how 
the exemplary leadership practices in the teachers´ educational practice differ depending on their 
gender, marital status and the school level. We examined the exemplary leadership practices using a 
Slovak mutation of the Leadership Practice Inventory (LPI) by James M. Kouzes and Barry Z. Posner, 
developed by L. Kaliská. The research group consisted of 191 teachers from several Slovak primary 
and secondary schools. The analysed data were part of a dataset processed by a research team within 
the project APVV 17-0557 Psychological Approach to Creation, Implementation, and Verification of 
Educational Leader´s Competence Model Development. We focused on comparing leadership 
behaviours in different groups of teachers. We observed statistically significant differences in leadership 
behaviour between men and women in the Model the Way, and Encourage the Heart subscales, 
between single and married individuals in all subscales except Challenge the Process, and we did not 
observe statistically significant differences between primary and secondary school teachers in any LPI 
subscale. In Slovak schools, this topic is minimally represented at the theoretical level, and due to 
current educational trends, it is necessary to pay increasing attention to it. 

Keywords: Exemplary Leadership, teacher, gender, marital status.  

1 INTRODUCTION 
The teacher leadership has been in the focus of educational professional circles around the world for 
several decades. This trend is documented by the fact that in various American, Asian, European and 
Australian professional journals, collections and publications, a number of research studies are dealing 
with leadership in education. Although in recent years, in Slovakia, attention has been paid to this topic, 
so far its problems have not been sufficiently theoretically grounded in our national conditions. The 
growing interest resulted in several research papers, most of which were carried out at the Department 
of Psychology at the Faculty of Education at the University of Matej Bel ini Banska Bystrica within the 
project APVV-17-0557 Psychological Approach to Creation, Implementation, and Verification of 
Educational Leader´s Competence Model Development. The data collected by the research team also 
included data that we analyse in our paper. 

Research about the importance of leadership in schools initially focused on its impact on the teachers 
themselves, on the school, and on the students. Research has shown that leadership practices are 
reflected in teachers´ attitude towards their profession, in their effort to keep the teaching job, in their 
self-confidence [1] and the like. The teacher-leader can positively influence students' involvement in 
learning [2], and their performance [3]. Leithwood and Jantzi [4, p. 112] found that there are "strong 
significant effects of such [transformational] leadership on organizational conditions, and moderate but 
still significant total effects on student engagement". Research has suggested that teacher leadership 
activities should be included in the process of teacher training and school transformation. 

Compared to the research on the impact of teachers' leadership behaviour on pupils, little attention is 
paid to the differences in the leadership behaviour between different sub-groups of teachers, such as 
men and women, teachers with and without working experience, and so on. Several experts examined 
the differences in the leadership of men and women, but not in the category of teachers. For example, 
leaders in a volunteer organization in Indiana (USA) and those in a paid leadership position have shown 
different leadership behaviours between men and women in all but one of the subscales of the 
Leadership Practices Inventory [5, p. 105]. Differences in leadership behaviour have also been 
confirmed depending on race and ethnicity [6]. According to a study by M. Kaewaramu (1998), 
mentioned by Posner [7, p. 6], there was no connection between leadership and age, work experience 
or education in Thai managers, neither in the group of men nor in the group of women. Researchers in 
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Kuwait obtained similar results – they found that the transformational leadership of men and women did 
not differ much in these two groups [8]. In the United States, in a group of students, "female leaders 
reported engaging in the five leadership practices more than their male counterparts, and this was also 
true from the perspective of observers" [9, p. 29]. Although statistically significant differences were found 
between men and women, the order of occurrence of leadership behaviour in both groups remained the 
same - both groups were most engaged in "allowing others to act" and least in "questioning the process" 
[9, p. 25]. Carli and Eagly [10] confirmed the differences in leadership between men and women. 

The differences in leadership in terms of marital status were explored, for example, by Sio-Wang [11], 
who (besides others) found that there was no significant difference between single and married leaders. 
"LPI scores were generally independent of various demographic characteristics (e.g., age, marital 
status, years of experience, educational level) and contextual factors (e.g., company size, functional 
area, length of service, line versus staff position)" [7, p. 5]. More researches showed that clinical 
leadership was in significant relationship with neither gender, nor age, nor academic qualification, nor 
job position / tenure. However, "marital status depicted significant relationship with clinical leadership" 
[12, p. 5].  

2 METHODOLOGY 
The aim of our study was to find out whether there are differences in teachers' leadership behavior 
depending on their gender, family status and the level of school in which they work. 

2.1 The sample characteristics 
The research sample consisted of 204 subjects, but after the initial check and cleaning, we excluded 13 
responses from which several data were missing, resp. they were obviously incorrect. We evaluated 
191 inventories from respondents, of which 56 were men (29.3%) and 135 women (70.7%), 76 single 
(39.8%) and 112 married (58.6%). Half of the research group (92 subjects) consisted of primary school 
teachers and the other half was secondary school teachers. More men worked in secondary schools 
and more single teachers were in primary schools. The minimum age was 19 years (2 respondents) and 
the maximum was 66 years (1 respondent). The calculated arithmetic mean of age was 38.9 years and 
the standard deviation was 11.89. 

2.2 Methods 
To collect the data, we used the Leadership Practices Inventory (LPI), version LPI Self for Leaders by 
J. M. Kouzes and B. Z. Posner [13]. The inventory has various language mutations available. We used 
the LPI version (Copyright © 2013 J. M. Kouzes, & B. Z. Posner; published by John Wiley & Sons, Inc.) 
with permission from L. Kaliska, who prepared the Slovak mutation and the APVV-17-0557 team.  

With the LPI we identified five leadership practices of an exemplary leader: Model the Way, Inspire a 
Shared Vision, Challenge the Process, Enable Others to Act, and Encourage the Heart [14, pp. 2-3]. 

When completing the questionnaire, the respondent indicates the frequency of behaviour described in 
30 items on a 10-point scale (1 = almost never; 10 = almost always). The items are integrated into five 
subscales that reflect the five exemplary leadership practices. 

The reliability of the instrument was verified and confirmed several times, with α Є <0.814; 0.929> [15,  
pp. 5-7]. In the self-assessment version, the values of Cronbach's alpha were: MOD α = 0.77, INS α = 
0.87, CHAL α = 0.80, ENA α = 0.75 and ENC α = 0.87 [16, p. 1]. We verified the reliability using a 
Cronbach's coefficient alpha, which was greater than 0.7, and therefore, we considered all subscales 
as reliable (for MOD α = 0.712; for INS α = 0.795; for CHAL α = 0.811; for ENA α = 0.726; for ENC α = 
0.703). 

We analysed the dataset using the methods of mathematical statistics in Microsoft Excel and IBM SPSS 
in version 20. We initially focused on the descriptive statistics and then on the inference statistics. We 
verified the normality of the variables distribution and looked for differences in their occurrence in 
individual groups. 

We conducted the research in September 2019 – January 2021 in three phases: studying literature and 
obtaining permissions, data collection and data analysis. 
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3 RESULTS 
In the text, we describe the results based on the research questions, and therefore, we separate them 
into three subsections. 

3.1 Results of the research  

3.1.1 Differences in leadership practices depending on the leader´s gender 
We documented normal distribution of the data in all subscales of LPI in men, but not in women, and 
therefore, we applied Mann-Whitney U test. Data documented statistically significant differences in two 
subscales: MOD (Asymp. Sig. = 0,007 < 0,05) and ENC (Asymp. Sig. = 0,020 < 0,05). The effect sizes 
were small (MOD η2 = 0,038, and ENC η2 = 0,028). In other subscales, the men and women did not 
differ significantly.  

 
Figure 1. Data distribution in the group of men (above) and women (below) in the sub-scales MOD (left)  

and ENC (right). 

We obtained similar results with two sample t-test, which confirmed the difference in MOD (t = 0,02, 
Cohen´s d = 0,377; Hedges´ g = 0,371 > 0,2) and LPI (t = 0,033; Cohen´s d = 0,341, Hedges´ g = 0,341 
> 0,2). Women scored higher; the largest difference between men and women was found in the average 
scores in the subscale MOD (2,52), followed by CHAL (2,36), ENC (2,35), ENA (2,21), and finally INS 
(0,53). 

Table 1. Comparison of the LPI scores in the group of men and women. 

Differences in LPI 
subscales between men 

and women 
Mean Std. dev. Mean of rank Δ means Δ ranks 

MOD 
W 49,13 6,925 102,92 

2,52 23,6 
M 46,61 6,418 79,32 

INS 
W 42,89 9,201 97,23 

0,53 4,19 
M 42,36 8,675 93,04 

CHAL 
W 44,74 8,246 99,98 

2,36 13,57 
M 42,38 9,961 86,41 

ENA 
W 50,12 6,454 100,63 

2,21 15,79 
M 47,91 7,282 84,84 

ENC 
W 50,14 6,912 101,99 

2,35 20,44 
M 47,79 6,851 81,55 

Note: MOD = Model the Way, INS = Inspire the Shared Vision, CHAL = Challenge the Process, ENA = Enable Others to Act, 
ENC = Encourage the Heart; M = men, Ž = women 
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3.1.2 Differences in leadership practices depending on the leader´s marital status  
The sample was divided into two groups: married (M; 112 respondents), and single (S; 76 respondents). 
Three respondents did not indicate their marital status. We verified the normal distribution of the data in 
both sub-groups, but the data confirmed the distribution was different than normal. Therefore, we 
explored the difference in both groups by nonparametric Mann-Whitney U-test. We confirmed the 
statistically significant difference in all but one subscale (CHAL – with Asymp. Sig. = 0,07): MOD (Asymp. 
Sig. = 0,000), INS (Asymp. Sig. = 0,037), ENA (Asymp. Sig. = 0,011) and ENC (Asymp. Sig. = 0,010). 
The size effect of the revealed differences was verified by the coefficient eta squared: the middle effect 
was found in the subscale MOD (η2 = 0,066), and the small effect in other subscales but CHAL: INS η2 
= 0,023; ENA η2 = 0,034; ENC η2 = 0,036. 

   
Figure 2. Data distribution in the group of singles (above) and married teachers (below) in the sub-scales 

MOD (left) and INS (right). 

We found that there was a statistically significant difference between a group of singles and a group of 
married in several ways of behaviour of a transformational leader: Modelling the Way, Inspiring the 
Shared Vision, Enabling Others to Act, and Encouraging the Heart. A comparison of the two groups of 
teachers showed that in all subscales, married teachers scored higher in the LPI than their single 
counterparts. The largest difference (3.83) was in the MOD subscale, smaller (2.86) in the INS subscale, 
followed by ENA (2.81), ENC (2.79). The smallest difference in the means of both groups was calculated 
in CHAL (2,62). These differences were statistically significant in all subscales except CHAL. 

Table 2. Comparison of the LPI scores in the group of single and married teachers. 

Differences between 
single and married in 

LPI subscales 
Mean  Std. dev.  Mean of 

ranks Δ means Δ ranks 

MOD 
S 46,08 7,301 77,57 

3,83 28,42 
Ma 49,91 6,194 105,99 

INS 
S 41,03 9,249 84,47 

2,86 16,84 
Ma 43,89 8,822 101,31 

CHAL 
S 42,41 9,354 85,82 

2,62 14,57 
Ma 45,03 8,385 100,39 

ENA 
S 47,82 7,125 82,32 

2,81 20,47 
Ma 50,63 6,360 102,77 

ENC 
S 47,76 7,460 82,04 

2,79 20,92 
Ma 50,55 6,468 102,96 

Note: MOD = Model the Way, INS = Inspire the Shared Vision, CHAL = Challenge the Process, ENA = Enable 
Others to Act, ENC = Encourage the Heart; S = single, Ma = married 

 

3099



 

 

3.1.3 Differences in leadership practices between teacher in primary vs. secondary school   
Further, we explored if there is a connection between leadership behaviour of a teacher and his position 
in primary or secondary school. 

We verified the normality of the distribution of the scores in both subgroups of 92 primary school teachers 
and 92 secondary school teachers, based on what we considered the results of the two-sample t-test, 
resp. Levene's test of equal variances (in the first two subscales) and Mann-Whitney U test (in the last 
three subscales). The t-test showed that there were no statistically significant differences between the 
teachers in primary and secondary schools (Sig. > 0,05) and these results were confirmed by Mann-
Whithney U test: MOD Asymp. Sig. = 0,433; INS Asymp. Sig. = 0,151; CHAL Asymp. Sig. = 0,381; ENA 
Asymp. Sig. = 0,891; ENC Asymp. Sig. = 0,858. 

Table 3. T-test and Leven´s test values for comparing leadership practices in primary 
 and secondary school teachers. 

Subscales of 
LPI 

Leven´s  test Two sample t-test 

F Sig. T Sig. 
 (2-tailed) Δ mean Δ SE 

95% confidence interval 
LB UB 

MOD 0,006 0,937 -0,791 0,430 -0,804 1,017 -2,811 1,202 
INS 0,009 0,926 -1,214 0,226 -1,609 1,326 -4,224 1,007 

CHAL 0,206 0,650 -0,763 0,446 -0,978 1,281 -3,507 1,550 
ENA 0,720 0,397 0,176 0,860 0,174 0,986 -1,772 2,120 
ENC 0,522 0,471 0,125 0,900 0,130 1,040 -1,921 2,182 

Note: MOD = Model the Way, INS = Inspire the Shared Vision, CHAL = Challenge the Process, ENA = Enable Others to Act, 
ENC = Encourage the Heart; SE = standard error, UB = upper bound, LB = lower bound 

3.2 Discussion 
The differences we observed in the group of men and women had significantly higher scores for women 
in two subscales, Model the Way and Encourage the Heart. Our finding of difference corresponds to the 
statement of Posner [9], who mentions the differences in all five subscales - the largest in the subscale 
Enable Others to Act. In contrast, in the subscales Inspire a Shared Vision, Enable Others to Act, and 
Challenge the Process, the data did not show a significant difference. Our finding does not contradict 
other studies [5], [10], but it does not correlate with findings from Asian countries [8], [17], according to 
which there is no difference between men and women in their leadership behaviour. However, it should 
be noted that none of these researches were focused on a group of teachers. 

Regarding the relationship between teachers' marital status and leadership behaviour, our results 
contradict several studies that have found their mutual independence [7], [11]. Based on the analysis of 
teachers' responses, we recorded statistically significant differences between the group of single and 
married teachers in all but one (Challenge the Process) subscales of LPI. Single teachers received lower 
scores, i.e. they indicated less frequent manifestations of leadership behaviour. The most significant 
difference with a medium effect was registered in the sub-scale Model the Way. In other subscales 
(Inspire a Shared Vision, Enable Others to Act and Encourage the Heart; in addition to Challenge the 
Process), less significant differences were confirmed. 

When comparing the group of primary and secondary school teachers, we found that in neither LPI 
subscale did the data indicate a statistically significant difference between the two groups. Our finding 
corresponds with Posner's [7] statement that the results in LPI should be independent of contextual 
variables, including the area of function (which can also be understood as the level of the school at 
which the teacher works). 

3.3 Limitations   
The main limitations of the research are derived from the relatively small research sample, sampling 
based on available selection, uneven numbers of subjects in the groups (except groups of primary and 
secondary school teachers), the absence of lie-scores (possible bias due to marking socially desirable 
answers). In order to obtain more relevant results, it would be necessary to include in the data the 
evaluation of teacher leaders by their students, and / or the school administration. The strengths of the 
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research would be both: a relatively high reliability in all LPI sub-scales, and controllability of the research 
participants, as the inventories were completed under the supervision of principals or other school 
leaders, and therefore, each teacher could answer only once and all research participants were 
certifably teachers. 

4 CONCLUSIONS 
In our research, we tried to find out whether there are differences in leadership behaviour depending on 
gender, marital status and the level of school in which teachers work. In our research group, differences 
between men and women emerged in two leadership practices: in Modelling the Way and in 
Encouraging the Heart, to the great benefit of women. In other forms of exemplary leadership, men and 
women did not differ statistically significantly. The data did not show a statistically significant difference 
between primary and secondary school teachers in any of the LPI inventory scales. We noticed the 
largest differences in the exemplary leadership practices between the groups of married and single 
teachers. Married teachers have been shown to significantly outperform single teachers in several 
subscales: Modelling the Way, Inspiring a Shared Vision, Enabling Others to Act, and Encouraging the 
Heart. The only behaviour where a statistically significant difference between teachers with different 
marital status was not confirmed was in Challenge the Process. It would be appropriate to examine in 
more detail whether marital status influences exemplary leadership or whether exemplary leadership is 
influenced by those characteristics of teachers which are directly related also to their marital status and, 
if so, what characteristics are involved. 
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Abstract 
Computer programming is a creative but complex task and findings have shown that it can be facilitated 
with collaboration. Advances in network and collaboration technologies allow the development of 
powerful collaborative tools, while communication is considered as one of the main factors for successful 
collaboration, and as such, chats provide rich information on the process of collaboration. In this study 
we used Epistemic Network Analysis (ENA) to analyze chat to see if we can detect differences between 
the connections made by Computer Science undergraduate students with different performance levels 
in an Object-Oriented Programming (OOP) course and their scores in a collaborative solving OOP 
assignment. In this study we propose a coding scheme of OOP elements using Epistemic Frame Theory 
in order to analyze how students collaborate using chat messages to solve an OOP assignment, and in 
so doing, shed light on what type of connections are made in the teams of students, which are comprised 
of different levels of computer programming skills. Although the results did not show a significant 
difference between the collaborative discourse networks of these teams, we were able to draw some 
interesting findings on the characteristics of the epistemic networks that the teams of students with 
different programming skills form. Finally, limitations and future research are discussed. 

Keywords: epistemic network analysis, chat, collaborative learning, learning analytics, object-oriented 
programming. 

1 INTRODUCTION 
Computer programming is a creative but complex task and findings have shown that it can be facilitated 
with collaboration [1]. Many studies have been conducted on Pair Programming (PP) or team work [2], 
[3] and Distributed Pair Programming (DPP) [4], [5] in order to study how Computer Science/Software 
Engineering students benefit from working in pairs or teams, co-located in the case of PP or remotely in 
the case of DPP. All of the studies highlighted the feasibility of collaboration when the underlying 
infrastructure allows for all necessary interactions [6]. Advances in network and collaboration 
technologies have enabled the development of powerful collaborative tools for supporting code 
development, of which communication is considered as one of the main factors for successful 
collaboration, and which, in the majority of these tools, was possible via a textual chat. Most of the 
studies examined the method of communication: specific features of the tools, such as embedded chat, 
remote selection of code, gesturing features; communication strategies or styles; and student 
satisfaction. 

Even though chats provide rich information on the process of collaboration, none of the studies 
concerning collaborative programming (PP or team Programming or DPP) have analyzed chat data. In 
the last few decades, researchers in the Learning Analytics field have developed many tools to analyze 
chat data. Epistemic Network Analysis (ENA) [7] is a technique that analyses logfile data and other 
records of individual and collaborative learning. ENA offers powerful mechanisms to analyze 
collaboration discourse and links among relevant features of collaborative learning. It was originally 
developed to model theories of cognition, discourse, and culture, which argue that the connections 
people make in discourse are a critical level of analysis [8]. ENA models the connections between the 
discourse elements or codes by quantifying their co-occurrence, thus producing a weighted network of 
co-occurrences. The frequency of the co-occurrence of two codes in a discourse is used to compute the 
strength of their association in a network (see Section 2 for a more detailed description of ENA). 

In this study we used ENA to analyze chat to see if we can detect differences between the connections 
made by students with different performance levels in an Object-Oriented Programming (OOP) course 
and their scores in a collaborative solving assignment. OOP is one of the fundamental courses in 
Computer Science curriculum and very important for software development practice. Although ENA has 
been used in chat analysis in many different disciplines no study has analyzed students’ discourse when 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3103



 

 

working collaboratively to solve an OOP assignment. In this study we propose a coding scheme of OOP 
elements using the Epistemic Frame Theory in order to analyze how students collaborate using chat 
messages to solve an OOP assignment, and in so doing, shed light on what type of connections are 
made in the teams of students, which are comprised of different levels of computer programming skills. 

The rest of the paper is organized as follows: ENA and related works in the field are presented in 
Sections 2 and 3 respectively. This is followed by the study methodology (Section 4) and the results and 
discussion (Section 5). Finally, in Section 6, conclusions are drawn and limitations and future research 
are presented. 

2 EPISTEMIC NETWORK ANALYSIS 
ENA is based on a distinct theory of learning: the epistemic frame hypothesis [9], [10]. This theory 
suggests that any community of practice has a culture, and that this culture has a grammar, which is 
composed of:  

- Skills: the things people within the community can do 
- Knowledge: the perceptions people in the community have 
- Identity: the way community members see themselves  
- Values: the beliefs of the community members 
- Epistemology: the credentials that explain actions or claims as valid within the community 

This collection of skills, knowledge, identity, values, and epistemology forms the epistemic frame of the 
community. The Epistemic Frame Hypothesis claims that an epistemic frame binds together the 
grammar (i.e., skills, knowledge, values, identity, and epistemology) that one takes on as a member of 
a community of practice. 

ENA operationalizes Epistemic Frame Theory by identifying co-occurrence in segments of data. Thus, 
it is a method for modeling and measuring the connections of coded elements in data based on their co-
occurrences within a specific section of data [9]. ENA has three basic assumptions: 1. it is possible to 
identify distinct features in data (Codes), 2. the data analyzed have a local structure (utterances-
conversation), and 3. the network elements have a significant data feature on which they are connected. 

ΕΝΑ has also the following three characteristics: 1. codes are the researched features of the data, 2. 
units can be either a group of participants or actions observed or a combination of the two, and 3. stanza 
is part of the data in which the coexistence of the codes is examined. 

To do this, ENA creates an adjacency matrix that depicts the co-occurrences of codes per stanza. If a 
code co-occurs in a stanza, ENA assigns one, and zero if it does not. Then, the adjacency matrices are 
summed up into a cumulative adjacency matrix. Each cell of the final matrix displays the number of 
stanzas in which that unique pair of codes was observed. ENA then converts cumulative adjacency 
matrices into cumulative adjacency vectors by projecting them into a high-dimensional space. After that, 
it performs singular value decomposition on the normalized vectors, producing a rotation of the original 
high-dimensional space. This action provides a reduced number of dimensions that capture the 
maximum variance in the data. 

The models produced are visualized as networks. Each node of the network is a code, while the network 
edges represent the co-occurrence of the connected codes. The connections can be quantified between 
the codes because a weighted graph is produced, where the edges that are darker and thicker indicate 
a stronger connection, meaning the study participant made those connections more often, and vice 
versa, edges that are lighter and thinner equal weaker connections as they were made less often. The 
patterns of the network connections can also be identified using participants’ utterances. The final 
models produced by ENA enable the comparison of networks based on the nodes, the edges 
(connections), and the statistics which describe each network and its features. 

3 RELATED WORK 
In this section we present the studies which are the most relevant to our work all of which used ENA to 
analyze chat messages when students worked collaboratively. 

In many cases ENA was used to monitor not only the theoretical but also the practical learning 
experience. Arastoopour et al [11]. investigated the 7-week long virtual internships of 46 engineering 
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students, who had been divided into 10 teams, to teach engineering design thinking. Each team was 
categorized as being either high-scoring or low-scoring, on account of the quality of the devices they 
made. ENA was used to measure complex thinking based on discourse analysis, as well as the final 
designs produced. The results revealed that the discourse in the teams of high-quality devices featured 
more connections with codes that concerned management talk and cognitive elements of engineering 
design than the low-quality category. In subsequent research Arastoopour et al. studied the connections 
between the codes for the two categories. Students in the low performance teams had stronger 
connections between off-task topics, while those in the high-performance category made more 
connections between on-task topics. 

Another commonly researched concept using ENA is Collaborative Learning Environments. Often, 
researchers choose to use already made models for this purpose. For instance, Cai et al. [12] used a 
topic model built from TASA (Touchstone Applied Science Associates). In this study, 844 Introductory-
level psychology students participated in a collaborative discussion about personality disorders, and 
then completed 2 relevant quizzes – one pre- and the other post. The students were divided into 182 
chat rooms of 2-5 participants. At the end, 15,670 utterances had been produced, which were gathered 
along with the pre- and post-quiz scores. ENA was used to assess data in order to predict students’ 
learning. The analysis showed that there was a significant difference between the low and high scoring 
students. The results indicated that as an analysis method, ENA can provide new and different insights 
into the processes related to successful collaborative interactions. 

In another research, Fougt et al. reported on exploratory trials in order to develop visualizations for the 
written assignments of 16 Danish students of Teacher Education [13]. The students attended 66 
lessons, and in order to pass the course had to write a five-page essay using either biography, literary 
criticism, reader response, or a phenomenological approach, as well as relate their analysis to it. For 
the analysis, 16 papers were used from the students who completed the essay. For this analysis two 
sets of keywords along with ENA were used. The main questions that were investigated were the 
prediction of the quality of longer student assignments and the main features for each category of low, 
middle, and high. The results showed that students who had a better connection with description, 
generated medium and high papers. In addition, the high performing students had more and varied 
connections between the codes. The types of connections also seem to be important because middle 
and high performing students featured networks with more balanced connections. 

Recently, researchers have explored the insights provided about students' development of social and 
critical thinking skills using CoI (Community of Inquiry). This is a framework that studies how 
asynchronous online communication affects learning and cognitive development of students. ENA was 
used in this case to investigate the connections featured between social and cognitive elements. Rolim 
et al. [14] used CoI to investigate the association of the phases of cognitive presence and the indicators 
of social presence, as well as the effect of instructional scaffolds in promoting cognitive presence. The 
data came from 6 different time periods from 81 students of a master level course in the field of software 
engineering. A total of 1,747 messages were exchanged and about 14 different topics were analyzed. 
The results indicated that there was an improvement in the social “climate” during the research. 
Students, categorized as ‘Experts’ made more links with cognitive codes and tried to help the other 
students to gain practical experience with new projects. 

In the present research, we explore, using ENA, collaborative interaction chat data of Computer Science 
undergraduate students who solved an OOP assignment. 

4 METHODOLOGY 

4.1 Participants 
The participants were undergraduate university students of the Department of Applied Informatics at the 
University of Macedonia, Greece who took part in the study by collaboratively solving an OOP 
assignment using Java. Participants had to fill out a form stating their grade in the OOP course and their 
collaborators. Students formed their own teams of 3 to 4 members. Thus, the 9 teams (of 33 participants) 
were selected based on their performances on a 2nd year OOP course. They were asked to solve the 
assignment using the Eclipse Programming Platform for coding and the Zoom Meeting Software for 
Communication. Zoom was used because of the remote-control feature, as team members worked 
remotely due to the Covid-19 pandemic. They only communicated using written text messages in Zoom 
chat. 
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4.2 Procedure 
The study participants were awarded 1.5 points for both their assignment solution and their 
collaboration. There were six teams of four students and three of three students.  

The procedure for the assignment solution was as follows. One of the team members opened the 
Programming Development Platform Eclipse and started to write code based on personal knowledge 
and skills and with the help of the rest of the members. The other team members could also request 
permission to write code using Remote control. In this way, they could write on the same platform without 
being on the same PC. Team members communicated only with written messages on Zoom, as well as 
sending written code from similar exercises that they had found online or had solved before.  

The coding assignment concerned fundamental concepts of OOP: Classes, fields, methods, 
constructors; Subclasses, inheritance, method overriding, relationship between subtyping and 
inheritance; Abstract classes; Visibility of class members; Comparators; and Sorting methods. The 
assignment had the following scenario: “A chain of stores that sells toys (Greek-made or imported) and 
children’s books by Greek publishing houses decided to implement a simple application for the 
management of its product data.” In the first phase, the assignment required the calculation of the final 
price of each of the products sold by the chain, and to print the price tags. They had to declare and 
develop the parent class Products and the subclasses Books and Games. To calculate the final price, 
students had to know if the game was imported or not, while for the books, they had to know the discount 
percentage. Then, they had to display the sorted list of all the games and books according to their: a) 
name/title, and b) price (in ascending order), and display the following statistics: average book price, 
average game price, and most expensive game price. They had 90 minutes to solve the exercise and 
15 minutes to upload it along with the chat of the meeting on the LMS Open E-Class. 

We coded each message of chat data using our OOP Epistemic Frame elements coding scheme, which 
identifies domain-specific frame elements. Our coding scheme includes a set of 23 codes relevant to 
OOP practice based on the ACM Computing Curricula 2020 [15] using Epistemic Frame Theory [9], [10] 
as a guide for students practicing on OOP. The codes represent Knowledge (fundamental concepts of 
OOP: class, inheritance, constructor etc.); Skills (Problem Solving, Collaboration, Design); Identity 
(Supportive, Leader, Expert, Quandary); Epistemology, Values (Compromise, Responsibility). Below we 
give the code names and their descriptions:  

• Knowledge: the perceptions that people share in the community 
o K.Abstract: Knowledge and Usage of Abstract classes in Java 
o K.Comparator: Knowledge and Usage of Comparators in Java 
o K.Constructor: Knowledge and Usage of Constructors in Java 
o K.Class: Knowledge and Usage of Classes in Java 
o K.Fields: Knowledge and Usage of Fields in Java 
o K.Getter: Knowledge and Usage of Getters methods to access class fields in Java 
o K.Inheritance: Knowledge and Usage of Inheritance in Java  
o K.Interface: Knowledge and Usage of Interfaces in Java 
o K.Methods: Knowledge and Usage of Methods in Java 
o K.Sorting: Knowledge of how to sort objects in Java 

• Identity: the way community members see themselves 
o I.Expert: The person that is knowledgeable about or skillful on Java 
o I.Leader: The person who “leads” the group 
o I.Quandary: The person who hesitates and asks questions 
o I.Supportive: The person who offers help to another 

• Skills: the things people do in the community 
o S.Collaboration: Collaboration during the exercise solution 
o S.Data: The skill of data management 
o S.DesicionMaking: The skill of Decision Making 
o S.Design: The skill of code design 
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o S.ProblemSolving: The skill of solving problems 

• Epistemology/Confirmation: the guarantees that  confirm actions or beliefs as legitimate within 
the community 
o E.Data: The confirmation of correct data usage 
o E.Design: The confirmation for right design 

• Values: the beliefs held by the members of the community 
o V.Compromise: The value of someone compromising on something 
o V.Responsibility: The value of someone taking responsibility for something 

Chat was manually analyzed to assign each message to an appropriate code. The coding process was 
appropriately validated. We used two human raters and the interrater reliability analysis shows that all 
pairwise agreements between rater 1 and rater 2 meet the standards of Cohen’s kappa.  

The data sets contained 2,800 chat messages, the grade in the OOP course, and the post assignment 
score. In order to examine the types of connections made between the different teams based on their 
performance, the mean course grade (7.2/10) and the mean assignment grade (7.8/10) were calculated. 
Students with a score above or below the mean course grade and teams with scores above or below 
the mean assignment grade were categorized as High or Low scoring, respectively. We had 3 different 
categories of teams based on members’ individual and team scores. There were 3 teams of High student 
course score and High team assignment score (High-to-High); 3 teams of High or Low student course 
score and High team assignment score (High/Low-to-High); and 3 teams of High or Low student course 
score and Low team assignment score (High/Low-to-Low). 

Of the total number of students, 30.30% (10/33) belong to the High-to-High category, (11/33) 33.33% 
belong to the High/Low-to-High category, and 36.36% (12/33) belong to the High/Low-to-Low category. 

4.3 Research Questions 
The research questions explored were the following: 

RQ1. What types of connections between codes are made by teams in the High-to-High category? What 
types of connections between codes are made by teams in the High/Low-to-High category? What types 
of connections between codes are made by teams in the High/Low-to-Low category? 

RQ2. Is there a significant difference between the discourse networks of teams in the High-to-High 
category and the other two categories? 

5 RESULTS 

5.1 RQ1 
What types of connections between codes are made by teams in the High-to-High category? 
The nodes that had the strongest connections in the High-to-High category network (Fig.1) are between 
S.Collaboration and the following nodes: S.Design, I.Expert, I.Supportive, E.Design. Regarding the two 
Identity codes, the participants in this category had stronger connections between I.Expert, because the 
members had more advanced knowledge and skills in computer programming, and the I.Supportive 
because this type of person helps to solve problems during the process. The connections between the 
Design codes indicate the students’ abilities as a result of their performance in the OOP course. Overall, 
there were dense connections between the Knowledge Codes in this category. 
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Figure 1. Network for the High-to-High Category. 

What types of connections between codes are made by teams in the High/Low-to-High category?  
The nodes that had the strongest connections in the High/Low-to-High category network (Fig.2) are 
between S.Collaboration and the following nodes: S.Design, I.Expert, I.Supportive, E.Design. The 
participants in this category had a strong connection with the I.Expert code, which could be explained 
by the more advanced knowledge and skills in computer programming that some team members had. 
I.Supportive, seems to have stronger connections than the other Identity codes, which might mean that 
most of the time these students did not work off their own individual knowledge but relied on collaboration 
between team members. In this category, there are equally strong connections between E.Design and 
S.Design. All the connections with S.Design indicate the design abilities of students’. The connections 
with E.Design confirm the design ideas proposed. 

 
Figure 2. Network for the High/Low-to-High Category. 
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What types of connections between codes are made by teams in the High/Low-to-Low category? 
The nodes that had the strongest connections in the High/Low-to-Low category network (Fig. 3) are 
between S.Collaboration and the following nodes: S.Design, I.Expert, I.Supportive, E.Design.  

The strongest connection in this category was between E.Design and S.Collaboration. The participants 
had strong connections between I.Expert and I.Supportive, which can perhaps be explained by the fact 
that the majority of these students did not or were not able to propose any new ideas for code 
development. Instead, what they seemed to do is to, often, confirm the ideas proposed by the other 
members regardless of whether they were right or wrong. I.Supportive had much stronger connections 
than the other Identity codes, meaning that most of the time, these students did not work off their own 
individual knowledge but relied on collaboration between team members. In addition, in this category 
there were stronger connections with the E.Design than the S.Design code, indicating that these 
students did not have strong design abilities but preferred to simply confirm the proposals of other team 
members. 

 
Figure 3. Network for the High/Low-to-Low Category.  

5.2 RQ2 
Is there a significant difference between the discourse networks of teams in the High-to-High 
category and the other two categories? 
In order to find any differences that may exist between the three categories of students, comparison 
analysis was conducted. By default, the ENA space in which the centroids are displayed is determined 
by the first (x) and second (y) dimensions, which represent the largest data variation. In this case, 
dimension x (SVD1) represents 18%. and dimension y (SVD2) represents 17.4% of data variance.  

The strength of the correlation between the centroids and the projected points in the model were 
calculated using both Pearson’s r and Spearman’s rho. In this case, both were equal to 1 for both 
dimensions, because the number of units in the model was small in comparison to the number of 
dimensions. Optimization was, therefore, easy to solve. 

Comparison of the High-to-High and High/Low-to-High Categories 

There were no significant differences for the first and second dimensions between the High-to-High and 
High/Low-to-High categories: 

• Along the x axis, a two sample t-test assuming unequal variance showed there was no statistically 
significant difference at the alpha=0.05 level between the High-to-Ηigh (mean=-0.53, SD=1.17, 
N=10 and the Ηigh/Low-High categories (mean=0.03, SD=1.74, N=11; t(17.56)= 0.87, p=0.40, 
Cohen's d=0.37). 
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● Along the y axis, a two sample t-test assuming unequal variance showed there was no 
statistically significant difference at the alpha=0.05 level between the High-to-Ηigh (mean=0.07, 
SD=1.57, N=10 and the Ηigh/Low-to-High (mean=-0.64, SD=0.88, N=11; t(13.87)= -1.26, 
p=0.23, Cohen's d=0.56) categories. 

More specifically, the differences comparing these two networks are the following: There were more 
connections between the Knowledge codes, as well as the Skills codes, such as Collaboration, Design 
and Data in the High-to-High category. There were strong connections between I.Leader and codes 
E.Design, S.Design, S.Collaboration. This means that the identity of the Leader is more prominent in 
this category. Although the High/Low-to-High category had fewer connections in these codes, they were 
more pronounced. It appears that the most important connections were between S.Collaboration and 
the codes I.Supportive and I.Expert meaning that all the team members helped one another when this 
was needed. In addition, the connection between E.Design and S.Collaboration indicates that students 
confirmed the design ideas proposed by the other team members. 

Comparison High-to-High and High/Low-to-Low 

There were no significant differences for the first and second dimensions between the High-to-High and 
High/Low-to-Low categories: 

• Along the x axis, a two sample t-test assuming unequal variance showed there was no statistically 
significant difference at the alpha=0.05 level between the High-to-Ηigh (mean=-0.53, SD=1.17, 
N=10 and the High/Low-Low categories (mean=0.41, SD=1.74, N=12; t(19.25)= 1.51, p=0.15, 
Cohen's d=0.62). 

• Along the y axis, a two sample t-test assuming unequal variance showed there was no statistically 
significant difference at the alpha=0.05 level between the High-to-Ηigh (mean=0.07, SD=1.57, 
N=10 and the High/Low-to-Low categories (mean=0.52, SD=1.84, N=12; t(19.97)= 0.62, p=0.54, 
Cohen's d=0.26). 

More specifically, the differences in comparing these two networks are the following: in the High-to-High 
category there were more connections between the Knowledge codes, as well as the Skills codes than 
in the other category, such as S.Collaboration, and S.Design . There were also strong connections 
between S. Design and I. Supportive and between I.Leader and S. Collaboration. In contrast, in the 
High/Low-to-Low the most important code connections were between S.Collaboration and E.Design. An 
explanation for this, based on the text messages, is that those students who had fewer connections with 
the Knowledge and Skills codes but more with the Epistemology codes tended to merely agree with the 
ideas put forward by the other team members rather than propose their own. In general, this category 
forms weaker connections in comparison to the High-to-High category and its members tend to more 
often confirm the ideas of others than propose new ones. 

Comparison High/Low-to-High and High/Low-to-Low 

There were no significant differences for the first and second dimensions between the High/Low-to-High 
and High/Low-to-Low categories: 

• Along the x axis, a two sample t-test assuming unequal variance showed there was no statistically 
significant difference at the alpha=0.05 level between the Ηigh/Low-to-High (mean=0.03, 
SD=1.74, N=11 and the High/Low-to-Low categories (mean=0.41, SD=1.74, N=12; t(20.81)= 
0.52, p=0.61, Cohen's d=0.22). 

• Along the y axis, a two sample t-test assuming unequal variance showed there was no statistically 
significant difference at the alpha=0.05 level between the Ηigh/Low-to-High (mean=-0.64, 
SD=0.88, N=11 and the High/Low-to-Low categories (mean=0.52, SD=1.84, N=12; t(16.13)= 
1.95, p=0.07, Cohen's d=0.79). 

More specifically, the differences in comparing these two networks are the following: in the High/Low-
to-High category there were more connections between  the S.Collaboration and I.Supportive codes, as 
well as between I.Supportive and I.Expert. The role of supportive is more prominent in this category. In 
contrast, in the High/Low-to-Low category, there were only 3 important connections to be 
analyzedbetween code E.Design and following codes: S.Collaboration, S.Design, and S.Data. An 
explanation for these connections, based on the text messages, is that those students who had fewer 
connections with the Knowledge and Skills codes but more with the Epistemology codes tended to 
merely agree with the ideas put forward by the other team members rather than propose their own. It 
can be observed that S.Data on its own is not sufficient to solve a programming exercise without having 
programming design knowledge. 
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6 CONCLUSIONS 
In this study we proposed a new coding scheme based on the OOP Epistemic Frame elements coding 
scheme, using the Epistemic Frame Theory, which identifies the domain-specific frame elements of 
OOP. ENA was used to analyze chat in order to see if we can detect differences between the 
connections made by students with different performance levels in an Object-Oriented Programming 
(OOP) course and their scores in a collaborative solving assignment.  

Although the results did not show any significant differences between the collaborative discourse 
networks of teams with different programming levels, we were able to draw some interesting conclusions 
on the characteristics of the epistemic networks that teams of students with varying programming skills 
form. 

The findings suggest the participants in the High-to-High category had not only more but also stronger 
connections between the Skills, Knowledge, and Identity codes compared to the other two categories. 
On the other hand, these students showed fewer connections with the Epistemology code in comparison 
to the other two categories, since they were able to propose new ideas more often rather than simply 
confirm existing ones. In contrast, the members of the other two categories (High/Low-to-High and 
High/Low-to-Low) tended to have more connections between the Skill of Collaboration code and the 
Epistimology codes, and they often merely confirmed the ideas proposed by the other team members. 

The findings of this study have to be seen in light of two main limitations. Firstly, the nature of the 
research means that any conclusions drawn from the findings regarding students’ abilities are limited to 
the study sample which participated in collaboratively solving the specific OOP assignment in the 
particular Computer Science course. Secondly, the small sample size (33 students divided into 9 teams) 
may have led to non-significant results during comparative analysis. Further studies will be conducted, 
which will include a larger sample size and with a higher number and greater variety of OOP 
assignments. 

This research contributes to the investigation on the discourse networks of collaborative learning. The 
interactions of students present certain network structures which are used not only to share information 
but also to construct knowledge. 

Further research needs to be conducted for a deeper exploration on the possibilities of the ENA 
approach on different collaborative learning environments in Computer Programming studies. 
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PREDICTING APPLICANT ACADEMIC PERFORMANCE FOR 
SHORTLIST AND OFFER DECISIONS 

Prasanna S Rao 
Singapore University of Social Sciences (SINGAPORE) 

Abstract 
Prospective students apply to the Singapore University of Social Sciences (SUSS) and other 
Universities in Singapore towards the end of the calendar year. SUSS admissions staff will shortlist 
applicants for full-time programmes based on their past academic performance, portfolio showcasing 
non-academic achievements and a reflection essay. Shortlisted students will be invited to come for a 
selection session at SUSS. They will write an essay, do a cognitive exercise, participate in a group 
discussion and have an individual or cluster interview. Students will be offered places in SUSS based 
on their past academic performance, portfolio work and performance in the selection tests and 
interviews.  

In this paper, we examine the use of predictive analytics and dashboards to provide decision makers 
with additional insights into potential academic performance of the applicants who are offered places in 
SUSS. Data of past students were combined with derived variables to train models to predict an 
applicant’s Cumulative Grade Point Average (CGPA) as a proxy for potential academic performance. 
The trained models were compared using various metrics and the champion model at the point of offer 
was identified. This model can be used to score new applicant data resulting in each offered applicant 
having a predicted CGPA. Dashboards can also be built to deploy the predicted results allowing decision 
makers to view them along with other data collected on the applicants. They allow users to perform 
guided analysis and zoom in on individual applicants. 

Keywords: academic performance, prediction, data mining, dashboards. 

1 INTRODUCTION 
The Singapore University of Social Sciences (SUSS) was established in Apr 2005 (then known as SIM 
University). It offers more than eighty undergraduate and graduate degree programmes in full-time and 
part-time study modes catering to both fresh school leavers and adult learners. It aims to inspire lifelong 
learning and transform society though applied social sciences. 

In 2014, SUSS admitted the first intake of full-time bachelor’s students in Accountancy, Finance and 
Marketing. This has grown to nine full-time degree programmmes including Human Resource 
Management, Early Childhood Management, Social Work, Business Analytics, Supply Chain Management 
and Public Safety and Security. 

For full-time programmes, the number of applicants have steadily grown over the years. The 
programmes are frequently oversubscribed. Staff from the Office of Admissions (OA) and the Schools 
will shortlist applicants based on their past academic performance, portfolio showcasing non-academic 
achievements and a reflection essay. These applicants are then invited to come to SUSS on selection 
day where they will take part in a series of selection tests. There may be additional requirements for 
certain programmes. Applicants who fare well in the selection tests will be offered a place in the 
university. Further assessments may be made if the number of qualified applicants is more than the 
number of places allocated for the programme. To aid the decision makers, the Business Intelligence 
and Analytics (BI&A) department has collaborated with various stakeholders including OA to create 
predictive models and dashboards. BI&A was setup in August 2016 to provide information for data-
driven and evidence-based decision making and planning in SUSS. BI&A has setup a data warehouse 
to deliver efficient access to historical student data. It has also overseen the reporting and analysis 
functions including creation of dashboards for detailed analysis. This paper examines how predictive 
analytics and dashboards can be used at the point of offer for full-time applicants. 

Use of predictive modelling in Institutes of Higher Learning is not new. They have been used in various 
stages of a student’s lifecycle from application to enrolment to graduation and finally alumni 
engagement. The increasing use of advanced analytics by Institutional Analytics offices, such as BI&A, 
to find patterns in student data and construct predictive models for a variety of student success outcomes 
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was reported by [1]. These included predicting first-year GPA, semestral predictions and on-time 
graduation likelihoods. The development of a prediction model based on admission metrics and other 
data was investigated by [2] to aid in the development of approaches for adapting the application process 
to the needs of their university. Beaudoin and Kumar [3] defined at-risk students as those who 
administrators or faculty identify as more likely than typical students to withdraw from the university 
before they graduate. In order to generate early alert signals for students who may potentially under-
perform academically, a model was created by [4] to predict how a student is projected to do 
academically in each semester. Their predictions were integrated and deployed into a dashboard to 
provide decision makers with early signs of potentially underperforming or at-risk students so that 
targeted support could be extended to them. Predictive models have also been created at the course 
level. Logistic regression models were developed by [5] to predict at-risk students in an introductory 
programming course. Alumni are also important assets for the university. A predictive regression model 
based on widely collected information was developed by [6] that revealed alumni giving trends. The 
model was used to generate predictive ratings in their own alumni databases to discover prospects. This 
paper focuses on the early stages of a student’s lifecycle namely application and investigates the use 
of models to predict future academic performance similar to [2]. 

Predictive modelling is a powerful tool that institutions can leverage to help their students. However, the 
direct outputs from these models are frequently difficult to use as-is for decision makers and support 
staff in universities. This is where dashboards can come in. Dashboards can be used to deploy the 
predictions from the models and provide easy-to-use graphical summaries. Users can analyse the 
predictions from different perspectives/dimensions to answer their questions. Verbert et al. [7] stated 
that the goal of dashboards was to help people make better decisions by visualizing data on students 
for an array of audiences. The development of dashboards that helped decision makers in the selection 
of prospective students was reported by [8]. They emphasized that their dashboards provided historical 
academic information and profiles of students, enhanced with charts offering additional insights into 
expected student performance. In addition to the creation of models to predict future performance, this 
paper also explores the deployment of these predictive models via dashboards to allow users easier 
insights and analysis. 

The predictive models were trained and tested using SPSS Modeler 18.2 [9]. The dashboards were 
created using Microsoft Power BI [10]. 

2 METHODOLOGY 

2.1 Context 
The detailed application, selection and offer process in SUSS is shown in Figure 1.  

 
Figure 1. Full-time application and selection process. 
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Students apply to the university towards the end of each calendar year. They provide their academic 
certificates, co-curricular testimonials, resume and if applicable a portfolio showcasing their non-academic 
achievements. They also write a 500-word reflection essay. These information are captured in the Student 
Information Management System (SIMS). Staff from OA and the Schools will shortlist applicants using the 
above information to aid their decisions. Information for this shortlisting process is obtained from SIMS with 
the help of Campus IT Services (CITS). Shortlisted students will be invited to come to SUSS on selection 
day for a four-stage selection process which will be done on the spot in the campus, within the same day.  

The four-stage selection entails the following components [11]: 
• Essay writing – responses to an essay in relation to the research topic and video(s) which 

applicant would have to prepare in advance prior to interview day; 

• Cognitive exercise – analytical and logical thinking test; 
• Group discussion – verbal discussion on the research topic and video(s) which revolve around 

societal issues in Singapore and/or the region; and 

• An individual or cluster interview – interview by faculty member(s) to understand the 
applicant’s intent to read the programme, his/her passion for the discipline, as well as to assess 
whether applicant’s disposition and personal attributes would fit the programme. Applicants are 
encouraged to share their portfolio, co-curricular activities, community service, volunteering work, 
leadership qualities, entrepreneurship skills, internship stints, work experience, and other 
personal non-academic achievements, etc. with the faculty member(s).  

Data generated from the selection tests are stored independently by OA, while data relating to 
application, prior education and demographics are stored in SIMS [8]. The majority of applicants are 
from Singapore’s five polytechnics and the rest are from junior colleges, private institutions and schools 
offering the International Baccalaureate (IB) diploma [4]. Their prior academic information is also stored 
in SIMS including the applicant’s grades scored for Singapore-Cambridge A-level in three H2, one H1 
subjects, General Paper and Project Work (computed as University Admission Score), or grade scored 
for local Polytechnic’s Grade Point Average (GPA). The above information provides a context for the 
data that was used to build the datasets for modeling. 

2.2 Building the Dataset 
We identified and extracted the required information for modeling from various sources in the form of 
Excel files. The data was typically extracted from SIMS and the SUSS Data Warehouse.  

The initial dataset was composed of student information from eight full-time intakes (2014 to 2021). Each 
academic year consists of two semesters, July-November and January-May. New students enroll in July 
semester. After data cleaning and preparation, we categorized the input variables as follows for modeling: 
students’ demographics, prior education and application scores (including the selection scores).  

ª University Score (U-Score) 

Since the full-time applicants have a variety of qualifications including A-Levels, Polytechnic and IB, a 
metric is required to standardize the scores for these applicants. The U-Score is scored on a scale of 0-
100 and is derived by the university to standardize the scores for GCE A-levels, Diploma GPA from 
Polytechnics in Singapore, IB Diploma and SAT. We also included the U-Score in the modeling. 

ª CGPA Major 

SUSS uses the GPA system and the Cumulative Grade Point Average (CGPA) is the academic performance 
indicator used in tracking students’ progress throughout their candidature of study with the university. CGPA 
represents the grade point average of all graded courses taken in the university by a student [12]. CGPA is 
a common quantitative measure that has been used as a proxy for measuring academic performance in 
many studies. Namoun and Alshanqiti [13] noted that the cumulative GPA and course assessments were 
the most used predictors of student performance and success. They also noted that approximately 70% of 
their reviewed work investigated student performance prediction using student grades and GPAs. The impact 
of high school GPA on self-efficacy and academic achievement was investigated by [14]. They found that 
students with higher high school GPA had better academic performance. 

Full-time students in SUSS take three types of courses: Common Core, Major and Minor. Common core 
courses help to broaden the curriculum and impart a common set of skills and areas of knowledge beyond 
their chosen academic disciplines. Major courses form a significant portion of a student’s academic load 
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and help to deepen knowledge in the student’s chosen academic discipline. Minor courses are offered 
from disciplines that are different from the student’s chosen Major. We defined the target variable for the 
predictive model as CGPA Major: the cumulative GPA of all Major courses undertaken by the student to-
date. Based on projects undertaken by BI&A, it was seen that Major courses had the highest correlation 
with the students’ final grade and hence CGPA Major was chosen as our target variable. 

ª O-Level Variables 

O-Level data formed part of the information of an applicant’s prior education. These included O-Level 
English, O-Level E Maths (compulsory for all students), O-Level A Maths (optional for students) and O-
Level Humanities. Using Reclassify node [15] of SPSS, we regrouped their values as shown in Table 1 
below:  

Table 1. O-Level variable reclassification. 

Original A1, A2, B3 B4, C5, C6 D7, E8, F9 X, ABSENT NA, Missing 

New A1A2B3 OTH F ABS NA 

This reduced the number of levels in the variable and allowed for easier creation of dummy variables for 
regression models. 

ª Relevant Pre-University Qualification 
We derived a Flag variable with a value of 1 if the student had prior qualification that was considered 
relevant to the course they were applying for. For example, students who had done Diploma in 
Accountancy and were applying for Accountancy programme in SUSS would have a value of 1 for this 
variable. Students who have done relevant courses may be expected to do better in a programme that is 
in the same line. In the first year of an accounting program at an Irish university, Byrne and Flood [16] 
looked at the relationships between prior academic accomplishment, prior accounting knowledge, gender, 
expectations and readiness for higher education, and academic performance. They discovered a link 
between prior academic achievement, prior accounting knowledge, and students' academic performance. 
Noting this, we may expect to see our model include variables related to prior education like O-Level 
scores, and prior knowledge like relevant pre-university qualification.  

2.3 Modelling 
A total of 27 variables comprising students’ demographics, prior education and application scores were 
used as model inputs. To reduce overfitting, we used the k-fold Cross-Validation (CV) technique. 
Generally, cross-validation is a technique to insure that results of an analysis are generalizable to an 
unseen data set. In data mining, the two most common methods are two-fold cross-validation and k-fold 
cross-validation [17]. In two-fold cross validation the data are partitioned randomly into training and testing 
datasets. In k-fold cross validation, the original dataset is partitioned into k independent subsets. The model 
is built using data from k-1 subsets. The kth subset is the test set. This is done repeatedly till k different 
models are created. The results from the different models are combined using averaging. A k-fold value 
of 5 or 10 is used commonly when computationally feasible. 5-fold CV was used in their modeling ([18], 
[19]). Goldstein et al. [18] explored how student behavior influenced final performance and developed a 
predictive model with 5-fold CV. Sahebi et al. [19] used recommender systems techniques to predict 
student performance and also used 5-fold CV to perform comparisons in their study. We used 5-fold CV 
in the modeling to prevent overfitting, to conserve model build time and to fully utilize the data. 
We used the Training, Validation and Testing method for model building and selection. As shown in Table 
2, our training and validation dataset was constructed from the original dataset and comprised students 
who joined before July 2020 and had studied at least two semesters. This dataset was used for training 
and validation of models using 5-fold CV and was used to get an early estimate of the predictive ability of 
the model and to tune model parameters. The most recent application semester data (July 2020) was used 
as the testing dataset. Data to be scored was obtained from the SUSS data warehouse by selecting latest 
applicant intake (July 2021). 

Table 2. Training, Validation and Testing Datasets. 

Joined intake /= '2020/07' and Academic 
semesters to-date > 2 

Used for training and validation of 
models using 5-fold CV 

N=2786 

Joined intake = 2020/07 For testing N=897 
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We used the following modeling process: 

a) Use 5-fold CV to train and validate the models 
b) Test the model on the testing dataset 
c) Repeat steps (a) and (b) for different models 
d) Select the model with the highest R2 and lowest Mean Absolute Error (MAE) as the champion model 
e) Apply the champion model on the scoring dataset to obtain the predicted CGPA Major 

The usage of a variety of techniques for modeling from Statistics, Machine Learning and Artificial 
Intelligence was stated by [20]. Examples included Regression (a traditional statistical method), Neural 
Networks (an Artificial Intelligence model) and Decision Trees (a machine learning technique). 
Regression and supervised machine learning models were frequently employed to classify student 
performance as reported by [13]. In their study, regression analysis was the most frequently used 
prediction technique with artificial neural networks and tree-based models coming in second position. 
For the modeling, we used Linear Regression and Decision Trees. 

The modeling process stated above was applied on Linear Regression and Decision Tree models and 
the champion model was selected. The champion model was used to score against the data of new 
applicants to obtain their predicted CGPA Major. These predictions were integrated and deployed into 
a dashboard for easier consumption by stakeholders. 

A common method for evaluating the accuracy of a model with a continuous target variable e.g. CGPA 
Major is to use the Mean-Squared Error (MSE) or Mean Absolute Error (MAE). Between two competing 
models, one may select the model with a lower MSE or MAE. One of the drawbacks of MSE is that outliers 
may have an undue influence on the value. MSE is based on the squared error, which may be much larger 
for outliers that for the rest of the data. The MAE avoids the problem of undue influence of outliers. The 
MAE also ties in well with the concept of GPA. An MAE of 0.5 indicates that the predicted value can 
generally be one grade above or below. We used MAE to compare the models and tried to obtain MAE < 
0.5 i.e. less than one grade difference. 
In particular, the following were evaluated: 

• Mean Absolute Error (MAE) is the average of the errors between predicted and actual values 
where all errors are considered positive.  

• R2 represents the proportion of the variability in the target variable e.g. CGPA Major that is accounted 
for by the linear relationship between the input variables and the target variable. The higher the values 
of R2 the better the fit of the regression to the data set. Larose [17] stated that in the social sciences, 
one may need to be content with lower values of R2, because of person-to-person variability.  

3 RESULTS 
The results of the modelling are show in Table 3. 

Table 3. Models Performance Comparison. 

Model R2 Adjusted R2  MAE (Testing) Build Settings  
Regression (Enter) 20.6 18.7 0.402 NA 
Regression (Forwards) 20.0 19.1 0.421 Enter: 0.1, Exit: 0.15 
Regression (Backwards) 20.0 19.3 0.406 Enter: 0.1, Exit: 0.15 
Regression (Backwards) 20.0 19.3 0.406 Enter: 0.05, Exit: 0.1 
Regression (Stepwise) 19.9 19.1 0.414 Enter: 0.1, Exit: 0.15 
Decision Tree (CHAID) NA NA 0.458 Levels below root: 5 

Alpha for splitting/merging: 0.05 
Min records in parent branch: 2% 
Min records in child branch: 1%  

Decision Tree (CART) NA NA 0.461 Levels below root: 5 
Min change in impurity: 0.0001 
Min records in parent branch: 2% 
Min records in child branch: 1% 
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3.1 Discussion 
As seen from Table 3, the Regression models consistently outperformed the Decision Tree models 
based on the MAE on the testing dataset. All Regression models were initially run using Enter and Exit 
criteria of 0.1 and 0.15 respectively. Among the Regression models, Backwards regression exhibited 
better performance in terms of adjusted R2. In Backwards regression, input fields that contributed little 
to the model were removed one by one until no more fields could be removed without significantly 
worsening the model, yielding the final model [15]. The Enter regression produced the lowest MAE in 
the testing dataset. The Enter regression entered all of the input fields into the equation directly. No field 
selection was performed in building the model. However, this model exhibited high Variance Inflation 
Factors (VIFs) indicating the presence of multicollinearity. Based on Larose [17], VIF >= 5 is considered 
to be an indicator of moderate multicollinearity and VIF >= 10 indicates severe multicollinearity. The 
Enter regression model had several predictors with VIF >=10. So, in spite of the slightly lower MAE on 
the testing dataset, the Backwards regression model was preferred. Noting this, the Backwards 
Regression was run again with a lower Enter and Exit criteria which produced near identical results. The 
champion model chosen was Backwards Regression with Enter and Exit criteria specified initially i.e. 
0.1 and 0.15. 

3.2 Deployment 
We created a dashboard using the offer data as shown in Figure 2. It shows information related to offers 
including number of applicants who are offered by week or by programme, the total number of applicants 
offered versus shortlisted. This assists users in making decisions while offering places. The dashboard 
also demonstrates how predictive analytics and reporting can be combined. The predicted CGPA Major 
can be viewed at the applicant or program level in the dashboard. Predictive analytics outputs combined 
with dashboards can provide useful new data to enhance data-driven decision during the offer process 
[8]. It should, however, be emphasized that predictive analytics outputs were at most one of the many 
factors considered in the offer process. In addition, the following cautions apply. 

 
Figure 2. Dashboard on Offer Data. 

In particular, ([2, 21]) cautioned against the use of prediction models in making offer decisions. None of 
the regression models in the study by [2] could explain more than 25% of the variance in the target 
variable. Hutt et al. [21] suggested that their models should not be employed since their accuracy scores 
were insufficient to make significant decisions like admitting a student to the university. They also 
believed that admissions models failed to account for a number of crucial factors that students would 
experience during their college careers. However, they felt that the models could still have important 
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uses like lecturers and tutors providing extra support to students predicted to have weaker academic 
performance. One of the problems of determining early warning indicators to identify at-risk students 
using learning analytics is that many times they are not early enough. Models created at point of offer 
can help overcome some of these limitations. Students who take up the offer and enroll and are 
predicted to have weaker academic performance can be looked after in a more targeted manner 
especially during the first semester of their studies. This can potentially help these students perform 
better in their early semesters laying a foundation for sustained academic performance through their 
university years. 

Since the R2 of the champion model was lower than comparative studies highlighted above, we do not 
suggest the use of predicted CGPA Major in making offer decisions. The predicted CGPA Major, an 
output from predictive analytics, was incorporated into the dashboard. It is a forward looking output that 
will help Heads of Programmes (HoPs) and Schools in SUSS identify students who may need more 
learning support after enrolling into SUSS. This can provide Schools with an impetus to become more 
proactive in supporting students who potentially may have difficulties especially in the first semester of 
their studies.  

4 CONCLUSIONS 
In this paper, we detailed how models were created to predict potential academic performance of full-
time applicants at point of offer based on information like demographics, prior education and SUSS 
application scores. We used the training, validation and testing methodology to build and select the 
champion model. The final model selected was a Backwards Regression model with an R2 of 20.0 and 
a Mean Absolute Error (MAE) of 0.406 on the testing dataset.  

The predictions from the model were incorporated into a dashboard. The predictions were forward 
looking metrics that were different from other information available in the dashboard. Students who took 
up the offer from SUSS but were predicted to have potentially weaker academic performance could be 
provided with learning support in the early stages of their university life. This is currently quite difficult to 
do as students’ potential academic struggles may start surfacing only as the semester progresses. This 
sometimes leaves little time for educators to intervene and help the students. 

4.1 Future Work 
If we believe that inputs in certain subgroups correlate differently with the target, it warrants us to build 
a separate model for each subgroup. While we have common attributes to evaluate an applicant’s 
academic performance across the various qualifications, we also have separate inputs to evaluate the 
applicant’s academic performance such as Polytechnic GPA for Poly applicants and A-level results for 
A-level applicants. Thus, we can create separate models using the relevant inputs for the subgroup. 

As stated earlier, a variety of techniques can be used for modeling from Statistics, Machine Learning 
and Artificial Intelligence. For the modeling, we used Linear Regression and Decision Trees. We can 
also explore the use of other models like Neural Networks to improve prediction accuracy. 
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AN ELEMENTARY SCHOOL IN INDIA FROM THE GROUND UP:
LEARNING THE INDIAN WAY

D. Cline

Saginaw Valley State University (UNITED STATES)

Abstract

In the autumn of 2018, the author was invited to Karnataka, India to chair a committee tasked with
building an elementary school for standards one through five. This experience led to an ethnography, a
portion of which is covered in this presentation, outlining the forces at play when embarking upon an
educational enterprise in this part of the world. The differing viewpoints concerning the construction,
curriculum, and features of the school gave the author a nuanced view of bureaucracy, personal
agendas, and somewhat unusual features deemed important in this developing country. This project was
further complicated by torrential rains, the collapse of a dormitory, and the global Covid-19 pandemic
leaving the future of the elementary school in question.

The project started with an initial meeting of the group in which the members were charged with the task
of developing the school. Progress was made with the determination of the school’s location and a visit
to the proposed building site.

The author then met with the architect, an acquaintance of his from pervious visits to India. A school
building was inspected, and the committee decided to, with minor modifications, have a copy of the
example school built on the chosen property.

The first issue of disagreement was the inclusion of a swimming pool. Influential members of the
committee argued that having a swimming pool at the new school would be a draw for parents to send
their children there. This meant a more robust number of students and therefore more income. Opposing
voices argued that since the new elementary school was governed by a parent 6-12 school with an
existing pool another pool was redundant.

A series of visits to other schools in the state led to disharmony in the committee with one group delving
into the curriculum of the school while another faction searched for the campus pool to examine. 

Approximately ten months after the return of the author to the United States an unusually intense
monsoon season and subsequent flooding caused the collapse of a dormitory on the campus of the
parent school. This caused all work on the new school to halt.

Six months later COVID-19 forced the residential parent school to stop in person learning, send students
home, and start again with online learning.
An uncertain future for the elementary school exists at this moment in time.
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COOPERATIVE LEARNING AND INCLUSIVE DIDACTICS: A PILOT 
STUDY 

A. Magnanini, G. Morelli 
University of Rome Foro Italico (ITALY) 

Abstract 
Does cooperative learning represent a really inclusive didactic strategy? Is it regularly used at school? 
Are teachers actually aware? What are the most critical and strongest elements? This study aims at 
answering to all these questions through an exploratory analysis focused on a self-compiled 
questionnaire administered to a sample of 91 teachers from each discipline of high school in Rome 
(april 2021). Results show that a huge majority of sample, 83,5%, stated that the use of diversified 
methods contributes to simplify the learning process, thus providing benefits in terms of class 
management and development. 81,3% of the teachers recognised the importance of stimulating and 
involving students with cooperative activities. The 64,8% of the teachers stated that they actually know 
this method, but only 38,5% of the interviewed sample declared to adopt Cooperative Learning during 
the didactic design, thus underlining a gap between theory and practice. As for the answers 
concerning the strongest points (self-efficiency promotion and social abilities) and the most critical 
elements (excessive planning, long time schemes), some research lines can be identified in order to 
strengthen and promote this practice within the school inclusive didactics. 

Keywords: inclusive didactics, cooperative learning, teacher. 

1 INTRODUCTION1 
Starting in the Eighties of the past century, the theories and practices of cooperative learning gained 
traction in the world of education [1]. The origin of the concept is found in the work of Joseph 
Lancaster and his school, founded in England in the late 18th century [2]. There are number of schools 
and positions concerning cooperative learning (Structural approach, Learning together, Group 
investigation, for example) [3], which can be defined as a method of teaching/learning focused on the 
group resource, with the goal of improving learning and social relations [3]. The basic premise is that 
the group is a universe of resources in terms of knowledge and skills, so that teaching/learning 
becomes a process not of transmission from the teacher to the students but of participation and 
exchange among all the persons involved. Cooperative learning is meant to function alongside 
traditional teaching (too frontal) to foster the success of all and make every student an active 
participant in his or her own learning, in a play of reciprocal interdependence that does not allow 
anyone to withdraw from the common endeavor [4]. According to Mitchell, cooperative learning is 
based on two fundamental postulates.  

On the one hand, when the students collaborate and cooperate, a synergetic effect is created: working 
together they achieve a result that is greater than the sum of the commitment and capabilities of each 
(this advantage is accentuated by the fact that children of the same age are grouped in the same zone 
of “proximal development”). On the other hand, it emphasizes how knowledge is a social construct, a 
socially mediated form of teaching [2]. Just thanks to its characteristics of interdependence, individual 
and group responsibility, encouragement of social skills [5], face-to-face interaction [6], simultaneity of 
actions, distributed leadership, cooperative learning has gained increasing acceptance as an inclusive 
teaching strategy, contributing to the wellbeing of the class and providing support to students with 
greater leaning difficulties, and those with special education needs [7].  

The school of inclusion, as has been pointed out at the international level, concerns boys and girls, 
young men and women, and responds to their different educational needs. It is achieved through 
educational and didactic strategies focused on the development of the potentials of each in respect of 
the right of self-determination and reasonable accommodation, in the perspective of a better quality of 
life through the fundamental commitment of all the members of the scholastic community, in 

 
1 Both authors developed the text jointly, specifically: paragraphs 1, 2, 2.1, 3, 4 are written by Angela Magnanini; 2.2 by Giulio 

Morelli. 
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cooperation with the families and local networks, for the developmental success of all” (article 1) [8]. 
This is the fundamental claim of the U.N. Convention on the rights of persons with disabilities (New 
York, 2006), in article 24: Inclusive education means that all students attend and are welcomed by 
their neighborhood schools in age-appropriate, regular classes and are supported to learn, contribute 
and participate in all aspects of the life of the school. Inclusive education is about how we develop and 
design our schools, classrooms, programs and activities so that all students learn and participate 
together. 

Ambitions for education are essentially summarized in Sustainable Development Goal 4 (SDG 4) of 
the 2030 Agenda which aims to “ensure high quality, inclusive and equitable education, and promote 
lifelong learning opportunities for all” by 2030. The roadmap to achieving the education goal, adopted 
in November 2015, provides guidance to governments and partners on how to turn commitment into 
action (Education 2030 Framework for Action, 2016). Inclusion becomes an ongoing process in which 
the school has a central role, but that then spreads throughout the entire community.  

Among the most widely adopted inclusive strategies is cooperative learning, which is able to contribute 
in effective and durable ways to the education of all [9]. Group learning, we read in the document 
entitled Scholastic Integration and Didactic Proposals, is effective for both the cognitive and the 
affective (psycho-social) spheres of learning, and well as for the development of every individual. The 
students help one another, within a flexible system, well calibrated to encourage group work, where 
they all learn together [10, p. 25].  All the students benefit from group learning: the student who 
explains a thing to other students remembers the information better and longer, and the needs of the 
student learning it are perceived better by someone of the same age, thanks to the level of 
understanding linked not only to the age but also to a more immediate use of language [10, p. 25]. 

In academic literature there is a great deal of evidence illustrating the benefits of cooperative learning 
in terms of the development of self-esteem, the possibility to take different viewpoints [11], the 
opportunity for identity development and the growth of self-confidence and trust, as well as fostering a 
range of social skills and creating a positive, constructive climate in the classroom. Cooperative 
learning decentralizes teaching, creating a series of structures and supports that facilitate a more 
participatory and constructive acquisition of knowledge. Many studies have shown how students with 
intellectual disabilities achieve better results with inclusion in programs of cooperative learning [12]. 
Cooperative learning also highlights the special talents of each individual, making it possible to create 
an environment capable of accommodating them so that they do not become a limit to learning but can 
become a resource. 

Do teachers know enough about cooperative learning? Are they aware of the strong points and any 
negative aspects connected with it? Based on the cooperative approach of Learning Together, the 
method most widely applied in Italian schools, and in order to begin to understand the extent to which 
teachers are aware of this strategy and its effective use, this study explores the problems encountered 
by Italian schools, without attempting to generalize in any way. This will clear the way for a broader 
discussion of the theoretical and practical aspects of inclusive didactics in view of building a truly 
inclusive school through the constant interplay and review of theory and practice.   

2 METHODOLOGY 

2.1 Goal and procedures 
An exploratory and descriptive study of this kind consists of three stages: formation of the scope and 
hypothesis, choice of the sample and structure of a questionnaire to survey and analyze in 
hypothetical terms as well as in those of the theoretical framework. This is a pilot study tending to 
verify the validity of the questionnaire in order to scale it to the national level. The selection of the 
sampling was made using a non-probabilistic method, with representative elements [13]. The research 
group put together a self-compiled questionnaire. Before applying the questionnaire to the school 
identified, a number of experts were interviewed (high school teachers and university professors in the 
field of special education) to obtain feedback for the best possible framing of the items surveyed.  

The study attempts to explore the knowledge of high school teachers on the subject of cooperative 
learning, to discover their strong and weak points, highlighting whether and to what extent the 
teachers are prepared in the use of inclusive strategies, regardless of the subjects they teach and their 
level of specialization in special education. This aspect is a measure of the inclusiveness of the school 
itself, as inclusion is a process that does not focus only on the relationship of the disabled student with 
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the special education teacher, but must take place in every moment of the education and curricular 
activity, through the collaboration of all the teachers. The choice of the high school context derives 
from the need to tap into the experience of teachers engaged with older students who are thus already 
in possession of many of the requisites that enable them to learn in a cooperative setting 
(interdependence, social and communicative skills, a feeling of belonging to a group). 

The choice went to a Hotel Management School in Rome where 28.19% of the student body has 
Special Education Needs. Of these, 74 have a certified disability (Law no. 104/92 art. 3, sections 1 and 
3), 186 have specific developmental disorders (DSA, ADHD/DOP, Borderline cognitive impairment) 
and 15 have a socio-economic, linguistic-cultural or relational disadvantage. The program of the 
school emphasizes how inclusion is a fundamental goal and how, among the strategies applied by the 
Institution, cooperative learning plays a fundamental role.  

2.2 The questionnaire 
The anonymous questionnaire consists of a total of 18 questions answerable in the first part with 
verbal options (yes, somewhat, not much, no, don’t know) and in the second part with numerical 
options (scale of 1 to 10)2. At the outset the teachers are asked (5 items) to indicate their gender, age 
group, grade and subject taught, type of contract, number of years of service (if any) provided in a 
special education position. The construction of the questionnaire provides two separate areas of 
investigation. The first section (10 questions) investigates the teacher’s approach with respect to the 
use of different methods, the possible involvement of the students in lesson planning, the use of 
strategies based on group work and or working in pairs, and the importance attributed to those 
strategies in pursuing the specific and professional goals targeted. More specifically, four questions 
focus on determining the teacher's familiarity with Cooperative Learning, how well they understand its 
theoretical background and the methods for applying it, whether they use it in their course programs 
and to what extent they consider group work and Cooperative Learning equivalent. In the second 
section (8 questions) they were asked, on the basis of their direct experience, to assign a rating to a 
series of items selected to highlight the strong points and critical aspects of Cooperative Learning, in 
relation to the elements emerging from the review of academic publications, scoring them from 1 to 5 
(where 1 indicates that the strong point or critical aspects is never observed and 5 that it is fully 
observed). 

The Questionnaire was sent to the school in April 2021 and was answered by 91 teachers (the School 
Office used Google modules to administer the survey to teachers from every area). Most of the 91 who 
participated were women (75.8%). The majority belong to the two age groups that go from 36 to 55. 
64.8% are employed on a permanent basis and 40.5% have provided service, for at least one year, in 
a position of special ed. 31.9% have been teaching for more than 20 years, 25.3% for 2-5 years, 
19.8% for 11-20, 18.7 for 6-10 and 4.3% for one year or less. The sample was divided as follows: 23 
teach scientific subjects; 27 humanistic subjects; 17 teach laboratory courses; 14 are Special Ed 
teachers.  

3 RESULTS 
There are few studies on the subject of the present study. It is therefore an interesting starting point for 
the implementation of special pedagogical studies in the field [14] [15].  

The questionnaires were processed statistically on a percentage basis for the purpose of making an 
early assessment of the data. 36.3% of the participants in the study declared that they involve their 
students in didactic programming, 45.1% declared that they did this some of the time. 18.6% reported 
that they seldom or never do it. The vast majority - 83.5% - believe that using diversified methods can 
facilitate learning and affect the dynamics and management of the class in positive ways. 96.7% 
consider it absolutely essential to create a serene, cooperative environment. Focusing specifically on 
the questions relative to group and/or paired activities, it was found that 81.3% of the teachers 
consider it important to stimulate and involve the students with cooperative activities, 16.5% consider it 
somewhat important. Only 2.2% feel that it is unimportant. But how much do the teachers effectively 
use it in their daily practice? 64.8% say that they use it, 13.2% use it sometimes, 18.7% use it rarely, 
3.3% never. 

 
2 Thanks to Valeria di Mitri Pugno for the collaboration of the research and questionnaire. 
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In light of the results of these last two questions, we notice a deviation between intention and action: 
although 97.8% of the sample declare that working in groups and/or in pairs is important, only 78% 
effectively provide for its use. 22% reported that they seldom or never use it. In response to the 
question “Are you familiar with Cooperative Learning?”, 76.9% of the sample reported that are familiar 
with the method, 6.6% that they had some familiarity with it, and 16.5% that they did not know much 
about it. Proceeding to the specifics of the method that characterizes it, 57.1% declare that they 
understand the underlying theory and methods of putting it into practice, 19.8% say they know 
something about them, 23.1% say the know little or nothing about them. The responses to the last two 
questions of the first section are particular significant. In answer to the question “Do you think group 
work and Cooperative Learning are equivalent?”, more than half the sample, 56.1%, think they are; 
42.9% think they are fairly equivalent; 16.5% think they are slightly equivalent; 18.7% think they are 
not equivalent and 8.8% don’t know. Examining the data relative to the 51 teachers who think 
cooperative learning and group work are the same thing, they break down as follows: 33 are women 
and 18 are men; 7 are 35 or younger; 13 are between 36 and 45, 17 are between 46 and 55, 14 are 
56 or older; 2 have been teaching for 1 year or less, 13 have been teaching for 2-5 years, 11 have 
been teaching for 6-10 years, 7 for 11-20 years, and 18 for more than 20 years; 23 teach scientific 
subject, 15 teach humanistic subject (2 also provide service as special education teachers), 10 teach 
laboratory subjects (3 have also provided service as special education teachers) and 3 are special 
education teachers. Finally, 38.5% of the teachers involved report that they use Cooperative Learning 
in their teaching plans, 23.1% do so fairly often, 24.2% seldom and 14.3% never. This breakdown 
effectively illustrates the existence of some confusion about the method of conducting cooperative 
learning and shows that many of the teachers interviewed actually don't have clear ideas about the 
method. There is no point in having the students work together if the work is not first carefully prepared 
by the teacher. The material has to be prepared and the tasks correctly divided so as to create 
structures of positive interdependence.	These elements are fundamental for the proper conduct and 
success of the cooperative work. This confusion about the method seems to match its subsequent 
lack of practice. The 14 special education teachers who responded to the questionnaire reported 
knowledge of the approach and its use, while the teachers in the scientific area had less familiarity 
with it. With the last two questions the attempt was made to highlight the strong and critical points of 
Cooperative Learning, as experienced directly by the teachers in class. They were asked, for each 
item, to rate them from 1 to 5 (where one indicated that the strong or critical point was not encountered 
at all and 6 that it was encountered in full). The values reported reveal a largely positive opinion for all 
the items indicated. Excluding the intermediate value (3) and considering only 4 and 5, we can list the 
strong points encountered in order of importance as follows: 1. Increases self-esteem and self-
effectiveness; 2. Fosters the development of social skills; 3. Fosters the inclusion of students with 
Special Educational Needs; 4. Leads to greater emotional and motivational involvement; 5. Increases 
responsibility, independence and participation; 6. Fosters the development of cognitive and problem 
solving skills; 7. Activates students’ personal resources; 8. Facilitates learning by students with Special 
Educational Needs; 9. Encourages peer tutoring; 10. Facilitates and renders learning more significant. 
More specifically: 

 

Facilitates and renders 
learning more 

meaningful 

Increases self-esteem 
and self-efficacy 

Promotes greater 
emotional and 
motivational 
involvement 

Increases responsibility, 
autonomy and 
participation 

Activates students' 
personal resources 
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Fosters the development of 
cognitive and problem 

solving skills 

Promotes the 
development of social 

skills 

Encourages peer 
tutoring 

Facilitates learning for 
students with Special 

Education Needs 

Fosters the inclusion of 
students with Special 

Education Needs 

Considering only values 4 and 5, we can list in order of importance the main critical aspects observed: 
1. Students with difficulty socializing tend not to let themselves get involved; 2. It requires too much 
time to implement; 3. In requires excessively complex planning; 4. It requires too much time for the 
group dynamics to function; 5. It generates confusion in the management of the class as a whole; 6. It 
does not foster learning; 7. It is not effective for the inclusion of students with Special Educational 
Needs; 8. It does not facilitates learning by students with Special Educational Needs. 

 

It requires overly complex 
planning 

Takes too long to 
implement 

Requires too much time for 
group dynamics to work 

Pupils with socialization 
difficulties tend not to get involved 

 

Not conducive to learning Generates confusion in 
class management 

Not conducive to learning for 
students with Special 
Educational Needs 

Not effective for the inclusion of 
students with Special Education 

Needs 
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4 CONCLUSIONS 
This exploratory research shows that more teachers need training in inclusive methods for the 
wellbeing of the class and the inclusion and participation of all the students. The survey reveals that 
although many teachers are familiar with the methodology of cooperative learning, 38.5% of the 
sample declare that they never or rarely use it because of a few critical aspects such as the excessive 
time required to implement and prepare it, and lack of involvement of students who have difficulty 
socializing. The teachers are certainly aware of the positive results of cooperative learning, such as 
the growth of greater skill and social ability, increased self-efficacy and self-esteem, in line with the 
findings in national and international academic literature. It is interesting to note how the strategies are 
more widely known and applied by special education teachers, and we can confirm that those who 
have had experience even of just one year in special education are more familiar with the 
methodology and tend to apply it.  

The questionnaire can be applied on a vast scale, involving a larger sample of teachers and then, 
through the application of a statistical survey based on correlation, the problems can be studied more 
in depth and steps can be taken to improve initial training and provide greater support to the teachers. 

An inclusive school requires a solid preparation of all the teachers involved in the educational process, 
not just special teachers. Cooperative learning has unquestionable benefits for every student, 
regardless of their condition of disadvantage and disability. There is a need for more shared research 
between the university and the school, between theory and didactic application, so as to make every 
teacher and every student the real focus of the process of teaching/learning. 
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Abstract 
Background: From their inception in 1979, the Objective Structured Clinical Examination (OSCE) has 
become a staple of medical school examinations (Harden and Gleeson, 1979). They have offered 
institutions the ability to examine the practical skills required by a medical graduate through mock 
patient encounters and the assessment of clinical skills. 

As Clinical Teaching Fellows (CTFs) at University Hospitals Birmingham (UHB), we have seen the 
anguish medical students feel towards their OSCE examinations, driven by a lack of understanding of 
what OSCEs entail and how they will be assessed. 

It has been shown that the introduction of OSCEs has influenced medical student’s learning, shifting 
them from books towards practical knowledge acquisition (Müller et al, 2019 and Harden and Laidlaw, 
2016). Given their impact on study, it is crucial that medical students understand the OSCE process 
and feel comfortable with the logistics and practicalities of the examination. 

Aims and Objectives: 

1 To assess a third year medical student’s confidence and knowledge of OSCEs 
2 To design a series of interventions to improve a third year medical student’s confidence and 

knowledge of OSCEs and evaluate their impact 

Methods: Our sample was third year medical students from Aston Medical School (AMS) on 
placement at UHB. These were the first cohort of students undertaking their third year at AMS and the 
first cohort on placement at UHB. There are a total of twenty-five students on placement, twenty-two 
students participated in our study (one student dropped out after the first intervention). 

Qualitative and quantitative data was collected through a questionnaire which asked students to rate 
their confidence and preparedness for an OSCE including station types using a Likert scale (1-10) and 
free text questions. The same questionnaire was used after each intervention. 

The first intervention was a one-hour lecture delivered by CTFs covering the structure of an OSCE, 
how to prepare, the types of stations, what to expect on the day and our top tips to maximise 
performance. The second intervention was a four-station mock OSCE designed to cover the main 
station types students may encounter, followed by feedback from the mock examiner (CTF). 

Data was then collated and analysed using a paired T-test to assess for quantifiable improvements in 
the student’s confidence. 

Results:95% of the students had not sat a summative OSCE before, however 100% of the students 
have sat formative face to face OSCEs. These included formative OSCEs run by AMS (86%), Hospital 
Trust (55%) or an external course (9%). 

Prior to any interventions, students’ mean confidence to undertake a summative OSCE was 4.91; 
rising to 7.62 (p=0.0001) after the lecture and formative OSCE. Their mean preparedness to 
undertake a summative OSCE also increased from 4.96 to 7.24 (p=0.0002) after the OSCE 
preparation course. Their understanding of the structure improved from 5.86 to 8.38 (p=0.0001). The 
station type students were least confident in involved presenting radiological imaging (e.g. chest x-
ray); after both interventions the mean score increased from 5.36 to 7.38 (p=0.0004). 

Conclusion: The OSCE preparation course demonstrated a self-rated improvement in student’s 
confidence and preparedness for summative OSCEs. Further evaluation of this cohort’s summative 
OSCE results would be pertinent to understand whether these findings translate into improved final 
examination performance. 

Keywords: Medical education, OSCE, formative assessment. 
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1 INTRODUCTION 
Since its inception in 1979, Objective Structured Clinical Examinations (OSCEs) have become a staple 
of medical school examinations (Harden and Gleeson, 1979) [1]. They have offered institutions the 
ability to examine the practical skills required by a medical graduate while supplementing written or 
multiple choice (MCQ) examinations. In 2021, it would be rare to find a medical student that had not 
undertaken at least one OSCE examination as part of their training. With OSCE style assessments 
used extensively in post graduate exams such as the Royal College of Physician’s “PACES” exam, a 
deep understanding of the OSCE process and structure is vital for a medical student’s progression as 
clinicians. 

However, OSCEs can undoubtedly appear as daunting, even scary examinations to medical students 
on their first encounter. This is often due to their sole use in the clinical years of the course, leaving 
students with little exposure during their initial pre-clinical years of study. Imperial University has 
shown that introducing an OSCE early during the pre-clinical years can improve confidence and is well 
received by students (Furmedge et al, 2016) [2]. 

It has also been shown how the introduction of OSCE examinations has influenced medical student’s 
learning, shifting them away from books and towards more practical knowledge acquisition as they 
seek to acquire the skills necessary for assessment (Müller et all, 2019, and Harden and Laidlaw, 
2016) [3] [4]. Given their impact on study, it is clearly crucial that medical students understand the 
OSCE process and feel comfortable with the logistics and practicalities of the examination style. While 
every institution’s OSCE will inevitably vary, there are still significant similarities that allow students to 
gain a general understanding that will translate to future assessments.   
As Clinical Teaching Fellows at Birmingham Heartlands Hospital, we saw first hand the anguish 
medical students felt about their OSCE examinations. Most of this fear was being driven by a simple 
lack of understanding of what the examination entailed and how they would be assessed. 

As a result, we sought to collect qualitative and quantitative data from a cohort of third year medical 
students on their perception and knowledge of OSCE examinations. We would then use this data to 
guide and design a series of interventions to improve their confidence and understanding ahead of 
their first formal OSCE. 

These interventions would involve an initial lecture followed by a practical mock OSCE examination. 

• Objective 1: To assess a third year medical student’s confidence and knowledge of OSCEs 

• Objective 2: To design a series of interventions to improve a third year medical student’s 
confidence and knowledge of OSCEs and evaluate their impact 

2 METHODOLOGY 
For the completion of the project the “Plan, Do, Study, Act” QIP cycle was used [5].  

2.1 Cycle 1 
Plan: Given our teaching experience as Clinical Teaching Fellow (CTFs), we hypothesised that a third 
year medical student’s confidence of OSCEs was low. However, data was needed for formal 
assessment. Our cohort involved 22 third year medical students at Heartland’s Hospital, Birmingham, 
England. Initial data was collected through a short questionnaire. This allowed the assessment of 
initial levels of confidence surrounding OSCEs. The questionnaire contained a mixture of multiple 
choice and blank space questions. This data was then analysed, giving us a series of baseline 
quantitative values as well as written opinions on their levels of confidence.  

Do: Following analysis of the data, a clear need for education around OSCEs was needed to improve 
their awareness and confidence ahead of subsequent examinations. As a result, a one hour lecture to 
be delivered by the four CTFs was designed. This session aimed to cover the various OSCE stations 
the student’s may experience, based on close analysis of their medical school curriculum. In addition, 
the logistics of the assessment would be covered, such as the practicalities of how the exam would 
run on the day and what would be expected of them. Finally, based on the undergraduate and 
postgraduate experiences of the CTFs, “top tips” to maximise their performance were included.  

Study: Following the delivery of this lecture, a similar questionnaire as used pre-intervention was used 
to look for statistically significant improvements in the data.  
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Act: After careful analysis it was shown that the intervention was successful in improving their 
confidence.  

2.2 Cycle 2 
Plan: However, despite improvement, there was still scope for secondary interventions to increase 
their confidence levels further. As a result, a second intervention was designed, involving a four-station 
mock OSCE. This would give the students practical OSCE experience, allowing them to learn the 
structure and proceedings of the examination in an unassessed environment. The four stations were 
designed to cover a selection of the main station types they would encounter in their formal 
examinations: One case discussion, one practical procedure, one roleplay and one data interpretation. 

Each station would involve the following, mirroring their future summative OSCE examinations: 

- Two minutes to read the instructions. 
- Eight minutes to complete the task. 
- Two minutes of questioning.  
- Three minutes of feedback from the CTF “examiner.” 
- On completion of the four stations, there was group feedback for 30minutes to discuss the 

stations, answer questions and offer further advice. 

Do: 21 students went on to complete the mock OSCE.  

Study: Following the delivery of this session, another questionnaire was used to assess for further 
gains in the confidence of the students. 

Act: Data from both cycles was collated and conclusions drawn. Proposals were subsequently made 
to the academy on how these interventions could benefit future cohorts of students.  

3 RESULTS 
Prior to any intervention, 100% (n=22) of the students reported that they had previously undertaken 
formative face to face OSCEs. However, 95% (n=21) of the students had never been involved in a 
summative OSCE before. Prior to any interventions, the mean rating students gave for their familiarity 
with the expected structure of an OSCE was 5.86 (range 1-10). Their mean confidence with the 
marking scheme was 4.91 (range 1-10). Students’ mean confidence to undertake a summative OSCE 
was 4.91 (range 1-10). When analysing the confidence of students towards approaching individual 
station types that could be expected in their OSCEs we found that the lowest scores were attributed to 
the station that involved presentation of radiological imaging (e.g. chest x-ray); with a mean score of 
5.36 (range 1-8). In contrast the station that students were most confident in approaching was history 
taking; with a mean score of 7.27 (range 4-9).    

Following the delivery of the first intervention, students rated their confidence with the expected 
structure of an OSCE at a mean score of 7.91 (range 5-10) representing a 2.05 point improvement in 
the mean score. Their mean confidence with the marking scheme was 7.91 (range 5-10) representing 
a 3 point improvement in the mean score. Students’ mean confidence to undertake a summative 
OSCE was 6.86 (range 2-10) representing a 1.95 point improvement in the mean score. Their 
confidence when approaching the radiological imaging presentation station rose to a mean score of 
6.68 (range 4-10) representing a 1.32 point improvement in the mean score. Confidence in 
approaching the history taking station rose, with a mean score of 7.64 (range 5-10) representing an 
improvement of 0.37 in the mean score. 

After the completion of our second intervention, students rated their confidence with the expected 
structure of an OSCE at a mean score of 8.38 (range 7-10) representing a further improvement in the 
mean score by 0.47. Their mean confidence with the marking scheme was 8.57 (range 1-10) 
representing a further improvement by 0.66. Students’ mean confidence to undertake a summative 
OSCE was 7.62 (range 4-10) representing a 0.76 point improvement in the mean score. Their 
confidence when approaching the radiological imaging presentation station rose to a mean score of 
7.38 (range 5-10) representing a 0.7 point improvement in the mean score. Confidence in approaching 
the history taking station rose, with a mean score of 8 (range 6-10) representing an improvement of 
0.36 in the mean score. 
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When taken in the context of improvement after both interventions, our results were statistically 
significant. Prior to any interventions, students’ mean confidence to undertake a summative OSCE 
was 4.91; rising to 7.62 (p=0.0001) after the lecture and formative OSCE. Their mean preparedness to 
undertake a summative OSCE also increased from 4.96 to 7.24 (p=0.0002) after the OSCE 
preparation course. Their understanding of the structure improved from 5.86 to 8.38 (p=0.0001). The 
station type students were least confident in involved presenting radiological imaging (e.g. chest x-
ray); after both interventions the mean score increased from 5.36 to 7.38 (p=0.0004). 

4 CONCLUSIONS 
These results demonstrate that students’ self-rated confidence and preparedness in taking an OSCE 
can be improved via exposure to the examination format, although how this influences actual 
performance in a formative or summative OSCE is yet to be evaluated. In addition, the impact of these 
interventions on the students’ feelings of anxiety and stress was not directly assessed, although one 
may expect that these would improve in line with increased feelings of confidence. If an improvement 
in OSCE scores as a result of these types of interventions is demonstrated, this represents an inherent 
flaw in the OSCE format. Therefore, medical schools may see benefit in improving the validity of 
summative OSCE assessments by organising more formative OSCE examinations for their medical 
students.  

An improvement in self-confidence ratings represents a clear benefit from these interventions. Indeed, 
Ferreira et al. [1] found that self-confidence had a calming effect on physical therapy students which, 
they theorise, protected them from the negative effects of test anxiety for an OSCE. The adverse 
effect of anxiety on academic performance is widely recognised [2,3,4] and therefore interventions 
which improve confidence can reduce the negative impact of stress on exam performance, and thus 
improve the validity of the OSCE. In addition, any intervention which can help to relieve the stress 
surrounding an OSCE is beneficial to students’ wellbeing and their learning, especially as this exam 
format is well known to be associated with high levels of anxiety, both in the authors’ own personal 
experiences as well as in the wider literature [5].  

The extent to which these interventions affected self-efficacy scores or actual OSCE scores is yet to 
be determined but may represent an avenue for further inquiry. Interestingly, McClimens et al. [6] 
found that participation in a summative OSCE improved confidence levels in midwifery students, but 
that confidence levels in the same cohort prior to taking that OSCE did not predict their final scores. 
What remains to be determined still is whether the increase in confidence from participating in an 
OSCE (either formative or summative) can predict better test scores in their subsequent exam. If an 
improvement is demonstrated, it will unfortunately only represent an inherent weakness in the validity 
of an OSCE as opposed to any true success of the intervention itself.  

Nonetheless, this would represent a useful insight for medical schools that aim to mitigate the effects 
of test anxiety on the validity of an OSCE. Several privately-run OSCE preparation courses exist both 
in the UK and internationally that aim to prepare medical students for passing the OSCE component of 
the finals exams [7,8,9]. Although these types of courses are largely aimed at improving students’ 
knowledge for passing these exams, they may inadvertently and unfairly inflate their subscribers’ 
OSCE results via exposure to the exam format. Conscientious medical schools may thus introduce 
more frequent formative OSCEs for their medical students in order to reduce test anxiety and improve 
the validity of their summative OSCE. Further cycles of this project can further evaluate the effect of 
these interventions on actual exam scores, while a universal face-to-face OSCE delivered to all AMS 
students may represent an appropriate next intervention.  
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PODCAST AS A VIABLE ALTERNATIVE FOR PAIN EDUCATION: A
PILOT STUDY

A. Mansdorf, M. Padilla, S. Richeimer

University of Southern California (UNITED STATES)

Abstract

Purpose:
There is growing need for creating materials to be included both in formal academic programs and for
continuing professional development in health sciences, which can be accessible with no limitations in
the number of times a student can review it.1 The use of recorded material builds upon the well-
established approach of expecting students to review concepts prior to a teaching session, with one or
more brief recordings to introduce the factual content that would be covered in a lecture, allowing the
face-to-face session to focus on students’ questions and/or applying the material 2. Hearing is a
powerful sensory channel and long-term memory is greater when material is heard than read. Listening
allows other tasks to be performed at the same time and this multi-tasking approach is typical of the
activity of most young learners. Podcasts can help learners with different learning styles, including those
who prefer to learn ‘on the go’ or revisit material many times and at their own pace.3 The use of podcast
as an initial contact with the didactic material enhances the class participation during in-person
discussions.4, 5 

Methods:
A proposed strategy is to create podcasts where faculty and students interact and discuss academic
materials, which can be used to address specific topics. The author took advantage of an existing
podcast channel created for the Master in Pain Medicine (Keck School of Medicine of USC), “Pain
Know-How”, and recorded an episode entitled “Let’s talk about headaches by Asher Mansdorf and
Joseph Khafi” (https://open.spotify.com/episode/729v9f3h3EHLeu5zoK6Be8?
si=pVcx0FpSR0Kyv4r8oTyseQ). The episode is a conversation between a faculty and a dental student,
and explores the characteristics of primary headaches and red flag headaches.
A group of 6 students participated in a pilot project, and completed a 10 item diagnostic test about
headaches without prior preparation. After listening to the podcast, they were asked to complete the
same test. 

Results:
As a result of this project, a 29 minute episode was created and made public in at least five platforms,
including Anchor, Breaker, Google, Radio Public and Spotify. Six 3rd year dental students participated in
the pilot, and the pre and post podcast scores showed immediate improvement, from an average of
5.383% to 89% (35.17% over the initial assessment).
In the pre-podcast test, all students answered correctly questions 1 (how to differentiate different
headaches), 5, and 8 (both related with migraine headaches), but all answered incorrectly question 6
(red flags headaches). After listening to the podcast, both questions related with migraine were correctly
answered by all students, but question 6, related with red flag headaches was still incorrect in most of
the cases. Since the concept was included in the podcast, the poor performance might be related with a
concept which is difficult to understand, or because the type of question was misleading. 

Discussion:
Considering the importance of ensure the delivery of didactic content in an expedite way, overcoming
the difficulties related with social distance guidelines, the use of podcasts might be a suitable strategy.
The next step is to prove the efficacy of the podcasts to not only deliver the information, but to assess
the retention of the knowledge compared with in-person lecture provision. The proposed process is
efficient and involves the students when creating of new deliverable academic materials.

Keywords: Podcast, pain education, learning technology.
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USER EXPERIENCE DESIGN EDUCATION - THE DEVELOPMENT 
AND EFFICACY OF A COLLABORATIVE, MULTIDISCIPLINARY, 

PROBLEM BASED LEARNING MINOR PROGRAM 

J. Morris 
Western Washington University (UNITED STATES) 

Abstract 
The field of user experience design has grown to tremendous demand from industry over the past ten 
years. Education is usually slow to respond to the quick pace of emerging technology professions. 
However, with a multi-disciplinary planning team, and a strategic combination of existing courses, a user 
experience design program was developed as a minor at this university in 2013. This paper documents 
the origin, planning, development, execution, and successful results of this multidisciplinary user 
experience design minor over the past seven years.  It describes the origins based on professional 
advice, developing curriculum across departments, and new course creation.  UX design industry 
partners collaborate with a final capstone course consisting of cross disciplinary teams of industrial 
design, graphic design, computer science, marketing, and psychology majors. The UX minor has 
enhanced each student’s education and experience, resulting in substantial job placement in the UX 
field. 

Keywords: Design Education, User Experience Design, Multidisciplinary, Teams, Interaction Design. 

1 INTRODUCTION 
Many fields are interrelated to the discipline of User Experience (UX) Design. Many industrial design 
graduates have transitioned their career from industrial design into UX since the design process, user 
centered focus, and creative thinking is similar. UX Design has experienced exceedingly high demand 
from industry, as expressed by professionals in the field and the multitude of open positions posted. 
This is especially true in the Pacific Northwest region, which is home to many technology and software 
companies including Microsoft, Facebook, and Amazon. Students of industrial design at Western 
Washington University (WWU) recognized this emerging field and vocalized their interest in learning 
more about it back before 2010. The author recognized an opportunity and began research into the 
profession, its responsibilities, skills, and tools. 

Key in this collaboration was Olin Ronning, Design Director and Tucker Spofford, Associate Design 
Director of the award-winning UX design consultancy, Artefact in Seattle.  These alumni of the industrial 
design program had evolved their own educational foundation into becoming designers of user 
experiences. The question put to these professionals, was “what is the current state of the art of UX 
design?” and  “what learning objectives should an educational program strive toward?”  

2 METHODOLOGY 

2.1 Contextual research 
User experience (UX) design is a multi-disciplinary profession that is a combination of graphic design, 
industrial design, psychology, research, computer science and business. It requires both big picture, 
strategic design skills, and the ability to design the detailed interactions of user interface. 

As defined by Pabini Gabriel-Petit; User Experience Design is “a holistic, multidisciplinary approach to 
the design of user interfaces for digital products, defining their form, behavior, and content. User 
experience design integrates interaction design, industrial design, information architecture, information 
design, visual interface design, user assistance design, and user-centered design, ensuring coherence 
and consistency across all of these design dimensions.”[1] 

User Interface (UI) design is part of UX but “UX design is focused on anything that affects the user’s 
journey to solve that problem, positive or negative, both on-screen and off. UI design is focused on how 
the product’s surfaces look and function. The user interface is only piece of that journey.” Ken Norton, 
Partner at Google Ventures [5]. 
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2.1.1 UX Design: Occupational Outlook 
The demand for UX Designers and researchers is expected to continue to grow at 13% per year or more 
[2]. The average salary in the US in 2021 was $85,000 USD [3].  Due to new complex products and 
rapid advances in technology, there is still high demand for the UX designer. High technology industries 
including social networking, mobile devices, smart appliances, and gaming all need UX design to be 
successful. As social networking, augmented reality, and ubiquitous computing continue to grow, related 
career opportunities will grow as well. A search for User Experience job postings on Indeed.com reveals 
over 10 times more UX positions (11,077) than ID (2009). This demand persists even amid a global 
pandemic [4]. 

According to our industry advisors in 2011, it was exceedingly difficult to find UX designers because 
there was a lack of suitable education or training available that prepares graduates for this work. Current 
professionals have come into the field from varied backgrounds and have adapted through learning on 
the job.  

2.1.2 Obstacles 
In a traditional university setting, graphic design, industrial design, psychology, marketing, and computer 
science all are organized into separate colleges, departments, buildings, and faculty. However, 
professional UX design crosses and blurs the boundaries between these disciplines. For a successful 
UX curriculum, it became clear that it would need to bring separate programs together cooperatively. 
Although the University claims to value cross-disciplinary endeavors, it inhibits those efforts by its own 
systemic divisions. 

In developing this program, several obstacles stood in the way. Scheduling time with faculty to work on 
a minor program is challenging when it is not their core responsibility. Coordinating course schedules 
between departments is hard due to the complexity of major course progression and limited offerings. 
Communicating the benefits of the minor to computer science students is difficult due to the rigorous 
curriculum of their major. Developing new courses and getting them approved and funded can be 
challenging depending on the willingness and resources of the hosting department. 

2.1.3 Opportunity  
UX Design a discipline deserves its own bachelor’s degree, however, due to the organizational and 
funding challenges within the university system, the proposal to create an entirely new major was 
rejected. To act quickly and respond to the overwhelming demand from industry, a supplementary minor 
program was developed and proposed.  

2.2 Methods 
The plan to initiate this minor program was to assemble two teams, one of industry professionals and 
one of representatives from across departments and colleges at the university. Faculty representatives 
from industrial design, computer science, psychology, marketing, and graphic design were included. 

Professional industry advisors included a Principal UX Lead, two UX/ID designers, and a UX cognitive 
scientist. 

2.2.1 Curriculum: UX Design attributes and skills 
Through discussions with current professionals and studying job postings, the following attributes and 
skills were identified as desirable:  

Graphic design: Screen-based design, composition, visual communication, color, creativity, typography, 
user-centered design, design process, design thinking, interactive design.  

Industrial Design: User centered design, design process, design thinking, understanding and empathy 
of users, creativity, lateral thinking, ergonomic design of functional systems. 

Computer Science (CS): Introduction to programming, understanding of how software is built, 
understand the vocabulary and terminology, communicate with programmers and developers. 

Interaction Prototyping: Being able to demonstrate and/or test an interface, using tools such as Adobe 
XD, Visio, and storyboarding. 
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Behavioral psychology: Cognitive psychology, qualitative user research, anthropology, observation of 
human behaviors.  

Business: Understanding of business strategy, concepts, innovation, marketing, management 

Human Computer Interaction: Usability research using analytical and quantitative methods.  This is 
closely tied with behavioral psychology. 

User Interaction History: Historical benchmarks in interaction design, UI, patterns, standards, and it’s 
evolution.  

2.2.2 Learning Outcomes 
The objective is for each student to be prepared to work in professional multi-disciplinary teams 
designing user experiences. The intended outcome is that they will be able to cross-communicate using 
the various languages and terminology of each discipline. They will be able to understand the unique 
perspective and alternative approaches that each discipline provides.  In the end, they will have a 
comprehensive, multi-disciplinary, collaborative, interaction design project to show prospective 
employers.     

2.2.3 Customized Curricula for Each Discipline 
Through some initial discussions, this team began to formulate an ideal UX curriculum specific to each 
major. Relevant courses were identified and assembled into four course packs. The UX Design minor 
is intended for industrial design, psychology, design, marketing, and computer science majors only. 
Students from other majors would not have enough core knowledge of any of the five disciplines to make 
the minor meaningful or relevant. It consists of 27-32 quarter credits depending on major, which is seven 
or eight courses.  

Since industrial design has significant content embedded in the major about visual design, prototyping, 
sketching, systemic design, and user centered design, the minor adds content in cognitive psychology, 
computer science, and graphic design. Computer science students have strong coding and functional 
understanding, so these students benefit from courses in graphic design, visual principles, psychology, 
design history, sketching, and digital design software tools. Psychology and marketing majors augment 
their education with courses in graphic design, visual principles, computer science, coding, design 
history, sketching, and digital design software tools. Graphic design majors have much of the attributes 
for visual design, sketching, and interactions, so their training is enhanced with cognitive psychology, 
computer science, and industrial design skills. 

2.2.4 Existing Courses Included in the Minor 
The following courses existed within the University and were relevant to the UX Design learning 
objectives. 

Computer Mediated Communication. Internet skills and basic principles of effective web site 
organization and design.  

Computer Programming I.  Basic concepts of computer programming using an object-oriented 
programming language.  

Dynamic Web Pages. Principles and technologies required to produce and distribute internet content, 
with a focus on site architecture and client-side dynamic pages. 

History of Industrial Design. A historical overview of mass-produced products, the designers who 
created them, and their influence on our culture and society.  

ID foundation I – drawing.  This studio course covers foundational drawing and visual skills pertaining 
to industrial design. Classical drawing techniques, drawing from life, is taught and practiced.  

Industrial Design Software Skills. This is a computer-intensive course focusing on software relevant 
to industrial design, specifically Rhinoceros, Photoshop, Illustrator, and Keyshot.  

Introduction to Psychology. Examination of basic psychological processes utilizing results of research 
investigations. 

Cognition. Provides an overview of the theories, methods, and practical applications of cognitive 
psychology.  
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Design View.  Introduction to design thinking and how design practice affects everyday life in a diversity 
of cultures (graphic, industrial, architectural, fashion).  

Foundations of Visual Communication. Issues and topics related to the development of visual 
communication/graphic design with emphasis on the development of typographic and print culture. 

Graphic Design Concepts. Introductory course in layout, design, and software with an emphasis on 
typography.  

2.2.5 New Courses Developed 
The following courses were created for especially for this minor and were enabled by the interest and 
popularity of the subject. 

User Experience Design Multidisciplinary Capstone Project 
This course is the culminating multidisciplinary design project class for the UX Design Minors. Students 
representing each discipline come together to design a user experience with guidance from industry 
professionals. 

Applied Cognition for User Experience Design 
This course studies human cognition as it applies to design and how cognitive phenomena lend support 
to effective interaction of people with digital technology. The focus is on using core principles of cognition 
to improve user experience with computer-based interfaces.  

Principles of Interaction Design   
This course introduces students to the principles of interaction design with an emphasis on issues and 
topics related to the development of interaction design, human centered design, and current industry 
practices. Students will gain knowledge of visual perception and cognition, usability, and functionality. 
The course explores current industry practices related to the user experience design process, including 
contextual research, usability testing, ethnography, information organization, navigation, concept 
development and prototyping.      

Principles of Human-Centered Technology Design 
This course introduces concepts of Human-Computer Interaction (HCI) that enable students to design 
and evaluate systems that effectively meet human needs. This is a project-focused course covering 
fundamental principles of human-centered technology design, iterative design processes, interactive 
prototype construction, and evaluation techniques.  

2.2.6 Admissions Process 
The student interest in this minor has been high, so a cap was necessary to limit enrollment. About 22 
minors are accepted per year. The selection is done twice per year through an application process and 
review of transcripts. The selection committee comprises of representatives from each of the five 
programs. 

3 RESULTS 
This UX Design minor has been active for seven academic years, beginning in 2013. Six graduating 
cohorts have completed the minor to date, from 2015 to 2020, totaling 103 students. This section will 
look at the results of the minor related to student interest, participation, industry partners, and graduation 
placement. 

3.1 Student Interest 
Student interest and awareness has increased through the years as evidenced by the increase in 
number of applications received. This annual number has grown from 30 to 50 students, an average 
growth of 12% per year. Of these applicants 22 students are typically accepted into the minor. 

3.2 Capstone Multidisciplinary Team Project 
The UX Design capstone is the culmination of the minor program. This course incorporates all their skills 
and knowledge together into a realistic project. The process includes team management, problem 
discovery, design research, concept development, prototyping, user testing and development. It is 
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usually sponsored by industry and guided by UX professionals. Industry partners have included 
Microsoft, Blink UX, Artefact, Ten Gun Design, and AirBnB. This collaborative project has led directly to 
career opportunities with these organizations. 

 
Figure 1. Students after presenting to UX professionals at Microsoft in 2014. Redmond, Washington, US. 

3.3 Placement of Graduates 
Graduates of the UX minor have been successful at landing jobs in the UX design fields. This analysis 
looks at the 100 graduates from 2015 to 2020. Of these 100, 87 are known of their position through their 
LinkedIn status. 45% are working in UX design and research positions. 41% are in positions related to 
their major. 6% are pursuing graduate degrees, and the remaining 8% are in unrelated jobs. See the 
chart below for more information: 

 
Figure 1. UX Design Minor Graduate Placement. 

3.4 Student Feedback  
Graduates of the minor were asked “how helpful was the UX Design minor in getting your job?”  38% 
responded “Very Helpful” or “Critical.” When asked “What aspects of this minor were most useful or 
valuable?” graduates wrote the following: 
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“Industry partnerships (Microsoft + Artefact). Design + CS classes. Conducting research online + on 
campus. Having people try and use your interfaces”  

“Learning to code” 

“The presentation skills and design thinking” 

“Knowing UX best practices and the ability to leverage that knowledge into my designs for retail and 
advertising is how I got my current job. I sold it as an empathy tool to working with other disciplines like 
developers and project managers. Good UX makes all designs better.” 

“The capstone project-based class was the most useful class overall” 

“Articulation of workflows and user interaction during presentations/discussions.” 

“Research, learning how to make design decisions based on user testing and feedback” 

“The capstone: Presenting at Ten Gun, having a full case study ready for my portfolio, working on all 
aspects of the UX process during the capstone project. The UX minor on my resume increased my 
starting salary when I joined the company. I’d say more of the practical skills to do my job came from 
the design major/BFA and internships though. When I think of the work I do currently, I associate it more 
with my design major than the UX minor (even though my title is literally UX designer!) but the minor 
was a good experience, and the capstone was relevant and useful.” 

4 CONCLUSIONS 
This UX Design minor has been a successful and effective venture for these students and the faculty. It 
was created with a “stone soup” strategy where each department brought their contribution to make a 
unique multidisciplinary program. While it is not a complete training in UX design, it is a worthwhile 
supplementary education for motivated students. Most students can complete the requirements within 
the timeframe of their bachelor’s degree since many of the courses also satisfy general university 
requirements.  

This is one of the few programs in the university where students of five separate disciplines come 
together to work on a design problem. Industrial design students expand their toolset into the realm of 
interactive digital products. They have a valuable experience working within a multi-disciplinary team 
and in the end have a strong UX design portfolio project as evidence of that effort. 

4.1 Lessons Learned 
One of the most crucial factors in getting this minor established was convincing the department chair 
and the dean of the college that this was a worthwhile investment. This involved research into the field 
and presenting a clear case of an industry demand and student interest. Implementation is assured once 
the gatekeepers of administration are allies. 

4.2 Suggestions for Implementation 
If a UX or interaction design program does not already exist, most colleges and universities have the 
component courses that are relevant to UX design within their current curriculum. Establishing a minor 
is easy when it does not require much additional resources from the university. If one proposes a new 
course for the minor, strong student interest ensures that classes will be full. The past five years have 
demonstrated this to be true with the new courses UX Design Capstone, UX Cognition, and Interaction 
Design. This program became a way to cross departmental silos and build bridges to other programs. 
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SYSTEMATIC LITERATURE REVIEW 
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Abstract 
The COVID-19 pandemic brought about a change in the style and dynamics of teaching, placing a great 
responsibility on distance education. Limitations of this teaching modality, such as little engagement, 
low adherence rates, and high dropout rates, have already been raised in several works. Incorporating 
tools and technologies that support and help teachers improve the learning experience can be one 
solution to these problems. In recent research in distance education, augmented reality technology is 
listed as one of the most effective ways to help achieve digital inclusion. Thus, technology could be 
incorporated into distance classes to increase student interaction, interest, and learning immersion. 
Therefore, this work aims to carry out a literature review on augmented reality applications for distance 
education, raising the main areas of application, target audience, technologies, research's temporal and 
territorial distribution, the main advantages, and the challenges. From the 15 works raised, it is 
concluded that it is a current and world-class research topic. The application areas are extensive, but 
the most common are medicine, biology, physics, materials science, and computer science. The primary 
use is through the cell phone using markers. The advantages and challenges of each application were 
raised. This work contributes to stimulating the generation of related works and spreading application 
ideas to achieve more dynamic and less traditional learning. 

Keywords: augmented reality, survey, distance education, online learning. 

1 INTRODUCTION 
Currently, with the COVID-19 pandemic, virtual-format classes have become an imminent necessity [1]. 
Unfortunately, not all institutions were prepared for this radical shift from face-to-face to online. Still, 
many courses managed to adapt to the changes due to the many existing tools to be applied in this type 
of learning. However, it is still a great challenge to be able to transport classroom subjects such as 
laboratories, chemical experiments, physicists, etc., to the new individual surroundings of the students. 
For this, virtual and augmented reality technologies could contribute by creating a virtual environment 
supporting learning [2]. 

After conducting an exploratory literature search, no articles were found that reviewed the different uses 
and applications of Augmented Reality (AR) in distance education. However, there are many articles 
about this type of application and even more from the "new normality" with the COVID-19 pandemic. In 
these times, distance classes are necessary. The tools and methodologies suitable to achieve 
engagement, high adherence rate, and low dropout rate are also vitally important considering all the 
difficulties in distance education. Some of these difficulties are high dropout rates, insufficient technical 
mastery of Information and communications technology (ICT), problems in student interactions for group 
work, failures in time management, lack of engagement, among others [3]. 

Even though some works in the literature address AR for distance education, there are still some 
questions to be answered: Is it a trend of recent times? Does it apply internationally? In which areas? 
What is the target audience? Among many others. Therefore, the objective of this work is to carry out a 
systematic review of the literature on augmented reality for distance education to answer six research 
questions: 

• Q1. What is the territorial and temporal distribution of research related to the use of Augmented 
Reality in distance education? 

• Q2. What is the target audience for research studies? 
• Q3. Which AR technologies are most used for educational purposes, and what are the main 

methods of interaction? 

• Q4. What are the application areas for these technologies? 
• Q5. What are the advantages of AR in distance educational settings? 
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• Q6. What are the main challenges posed by AR in distance education environments? 

This work aims to group the different technologies, target audience, and learning material. Also, 
encourage more works on this topic and spread application ideas to achieve more dynamic and less 
traditional learning. 

2 SYSTEMATIC REVIEW 
Aiming to deepen what was previously presented, a step-by-step methodology was developed. First, a 
plan was carried out to conduct the systematic review to structure the work and provide a step-by-step 
guide to replicating and updating this research in the future. 

2.1 Criteria 
The systematic review was carried out in the Web of Science (WoS) database, covering relevant articles 
from a broad spectrum of indexers and different areas: Science Citation Index Expanded (SCI-
Expanded); Social Sciences Citation Index (SSCI); Arts & Humanities Citation Index (A&HCI); 
Conference Proceedings Citation Index – Science (CPCI-S); Conference Proceedings Citation Index – 
Social Science & Humanities (CPCI-SSH); Emerging Sources Citation Index (ESCI). 

Based on the objective of the work and the preliminary research, the following search term was 
structured to survey the works: 

 ("augmented reality") AND ("online education" OR "distance learning" OR "distance education" OR e-
learning OR "online learning" OR MOOC) 

The search was carried out in the search fields "Abstract" and "Title" in English, Spanish and 
Portuguese. The types of documents accepted are journals articles and conference proceedings. A time 
period for the research has not been established. In this way, it was possible to identify the first indexed 
works on the subject (1900-2021). Inclusion criteria were considered all the above and specific 
applications of distance education using AR technologies. Finally, the following exclusion criteria were 
established: 

Exclusion Criteria:  
(C1) - Only includes the face-to-face teaching scenario 

(C2) - Not related to teaching 

(C3) - There is no AR application 

(C4) - Development of specific functionality for AR 

2.2 Method and data 
Based on the previously established criteria, the search for works was conducted on 05/24/2021 using 
the WoS advanced search tool. Indexers, search fields, language, document type, stipulated time were 
selected, and the search string was inserted. 

The initial search was carried out with the established criteria and returned a total of 64 articles. They 
are divided into a total of 41 WoS categories. However, the top 5 are "Education educational research," 
"Education Scientific disciplines," "Computer Science interdisciplinary application," "Imaging Science 
Photographic technology," and "Computer Science Software Engineering." 

Articles date from 2009 to 2021, and 59 in English and 5 in Spanish. A table with the main data was 
exported, and the articles in pdf format were stored. Then, the reading of the title, abstract, and keywords 
was performed applying the inclusion and exclusion criteria. Thus, a total of 21 articles were excluded 
considering the 4 criteria presented. To cite some of the reasons for exclusion, articles that explain the 
importance of distance education were found concerning C1 criteria; however, during the application 
approach, experiments were carried out in face-to-face classes. Regarding C2, works related to the area 
of education were excluded, but not to the teaching process itself. One example was an application to 
be able to see the curricular content of the subject using RA. Regarding C3, works that do not have a 
specific application in a field of knowledge that contributes to answering the research questions were 
excluded. About C4, several works were found to develop a specific functionality to improve AR 
applications, such as improvements in gesture interaction methods, camera tracking, and prediction 
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systems. However, they do not contribute to the scope of the research. A process breakdown and the 
number of articles excluded by the criteria can be seen in the flowchart in figure 1. 

The next step was to read each of the works and apply the criteria in the full text. Thus, a total of 28 
articles were excluded, being included for analysis a total of 15 articles. In this part of the process, only 
articles that fit the criteria (C1) (C3) and (C4) were excluded.	

 
Figure 1. Flowchart of the Systematic Review process. 

3 REVIEW RESULTS AND DISCUSSION 

3.1 What is the territorial and temporal distribution of research related to the 
use of Augmented Reality in distance education? 

A survey of the years of work and the research countries was carried out (Figure 2a). There is great 
interest from the countries Spain and Morocco for research on AR application in distance education. 
Many of the articles surveyed are applications in different areas and more recent years. We can also 
observe a wide diversity of countries from various continents with interest in the subject. 

Regarding the distribution of years (Figure 2b), we see an increase in surveys in 2021, considering that 
the survey was carried out until May/2021. Assessing a large number of articles from 2020, we can think 
that this increase was stimulated by the impact of COVID-19 on classroom classes and motivated 
research in distance education, and the use of tools that can motivate students. According to the 
distribution chart of the years, it is possible to conclude that it is a current issue. 

 
 (a) (b) 

Figure 2. (a) Territorial distribution of surveys (b) Temporal distribution of surveys. 
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3.2 What is the target audience for research studies?  
Only two target audiences were identified in the studies surveyed, one being the most decisive: higher 
education. In all but one of the articles, the research audience was higher education students or 
graduates (see figure 3). As a current research topic, as concluded in the previous research question, 
this makes sense because people with a level of knowledge more extensive can test the tooling more 
quickly and assertively. Also, another justification can be derived from the application areas, as they 
reveal that they are helpful for higher-level disciplines such as engineering, medicine, social sciences, 
etc.     

 
Figure 3. Distribution of the target audience raised in the surveys. 

3.3 Which AR technologies are most used for educational purposes, and what 
are the main methods of interaction?  

Students use technologies such as cell phones, tablets, and computers daily for different functions within 
schools and in their daily lives. Consequently, the usability of these technologies is increasingly simple. 
AR relies on a set of technologies, and each provides an advantage or differential in the application it is 
used. In the survey carried out in Figure 4a, the predominant technology is the cell phone in 50% of the 
surveys. Several authors report that the simplicity of cell phone use derives from the daily handling of 
these technologies and the wide range of devices available on the market [4]. In this way, it is an 
accessible technology that everyone has. Also, many models have already incorporated different types 
of sensors that contribute to AR applications [5]. 

According to Hamada et al. [6], regarding the type of interaction, there are three main types. The first 
way to interact with virtual objects is to use markers that are the reference point between real and 
augmented spaces. The second way is to use a Leap Motion that contains sensors and detects the 
user's hands and gestures. The interaction with the virtual objects in the augmented space is done using 
a virtual hand that appears when the user's hand is detected, after which all gestures of the real hand 
are copied. The third way is to map the hand position in a 3D environment by Stereo Camera. The 
human hand is detected from the input video image using the skin color model and image segmentation. 

Based on the above, the types of interaction were surveyed from the works, as shown in Figure 4b, the 
most common being the use of markers (61%); then Leap Motion (22%), and finally the use of the stereo 
camera (17%). Within the latter, we find applications using Kinect [7].  

 
Figure 4. (a) AR technologies most used for educational purposes in the surveys surveyed (b) Main 

interaction methods used in the surveys surveyed. 
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3.4 What are the application areas for these technologies?  
The application areas help us understand how this technology can be used in education, see figure 5. 
The areas raised are medicine, biology, physics, computer science, materials science, electrical 
engineering, mechanics, electronics, biochemistry, chemistry, social sciences, pedagogy, and design.  

 
Figure 5. Distribution of the target audience raised in the surveys. 

In the medical field, we see a more significant application with a total of three works surveyed. The first 
was specific in the teaching of laryngoscopy [8], which is the technique used to obtain the ideal view of 
the glottis to insert the oral endotracheal tube or remove a foreign body. This application used markers 
to receive the procedure instructions more dynamically. The second application was in an anatomy class 
[9] based on creating an augmented book. In this case, the goal is to give life and dimension to flat 
images in the book. The experiment demonstrated that the group of students who studied with this 
method obtained better grades and a more similar performance than with the conventional methods. 
Finally, the latest work in the area, also related to anatomy [10], allows a real-size view of the human 
body with each of the organs, bones, and systems that make it up. The application favors the interaction 
and immersion of students in learning and facilitates the visibility of real sizes that would not be possible 
with other technologies. 

In the area of biology, two works with interesting applications were raised. One of them, specifically in 
invertebrate zoology [5], aims to make laboratory classes more engaging and rejuvenate the 
invertebrate collection, making it more attractive for students as in figure 6. students do not need to be 
in physical labs. 

 
Figure 6. AR representation of a full-size Papilionidae [5]. 

In physics, the applications raised were in "Mechanics of point" classes [4]. In this context, the application 
manipulates virtual objects such as pendulums or Cartesian and spherical coordinates, as in figure 7. In 
this way, the student can visualize in 3 dimensions and manipulate the coordinates in real-time. 
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Figure 7. AR application in the field of physics by manipulating Cartesian coordinates [4]. 

The computer science area also allows a series of applications, as presented in [11]. For example, using 
the ARtutor tool, the authors promote the idea of creating augmented books similar to the medical 
application of [9]. Thus, the flat content of the book can be improved by placing both videos (figure 8a) 
and 3D images (figure 8b) in the images, in the case that it contributes to the teaching objective. 

 
 (a)  (b) 

Figure 8. Example of augmented books (a) with video (b) with image 3D [11]. 

Regarding materials science in [6], the application is based on the use of oscilloscopes taking 
measurements and rendering the generator frequency. In this application, it was necessary to use Leap 
Motion to capture hand gestures during manipulation and interaction. In [4], the main objective is for 
users to explore distances or inter-atomic defects, allowing the manipulation and deformation of objects 
(figure 9). 

 
Figure 9. Application in the field of materials science [4]. 

A similar application is in the discipline of molecular chemistry [12]. It is possible to easily manipulate 
the molecular representation and order the structures to enhance the chemical characteristics through 
it. Also, in [13], it is possible to see an application to monitor more immersive chemical reactions, as 
shown in figure 10. 
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Figure 10. Application in the field of chemistry using markers [12]. 

The application developed for electronic engineering [14] is based on a tool called ARRL (Augmented 
Remote Laboratory) with the objective of students interacting with virtual laboratory objects at home, 
providing numerous benefits discussed in the next section. In this application, the authors encourage 
the learning of different board models, and through markers, they can interact and learn the location of 
each of the components, as shown in figure 11. 

 
Figure 11. Board with markers to indicate the name and characteristics of the components [14].  

Finally, for architectural culture classes in the social sciences area, AR has also demonstrated its 
potential [15]. For example, there are applications to visualize a simulated building in a real environment 
(figure 12a) and to see labels with relevant information of the local architecture (figure 12b). Thus, the 
information provided to students is standardized and does not depend on the tutor or guide who presents 
the contents.  

 
 (a)  (b) 

Figure 12. (a) Augmented Reality of the Chilean Currency Palace in a backyard.  
(b) Labels to provide real-time information about the locality's architecture [15]. 

3.5 What are the advantages of AR in distance education environments?  
Several advantages were raised about the application areas. Listed below are some advantages in 
terms of learning, usability, and virtual lab applications. 
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About learning: 

- Increases the level of performance, motivation for learning, and acquisition of skills 
- Allows for multisensory learning 
- Standardization of information and content 
- Increases the level of engagement, increasing student interest, and curiosity 
- Promotes self-learning 
- The student changes from being a passive to an active actor. 

About usability: 

- Facilitates and makes the performance of specific tasks more efficient 
- With a structured guide, using AR can become simple 
- Multiple users can use created environments simultaneously 

About the application of virtual labs: 

- Cost reduction in laboratory material, as well as 24h availability, adapting to each student's study 
rhythm 

- Practical activities safely controlled without fear of possible hazards (chemical, electrical, nuclear, 
etc.) depending on the application area 

- Combines the virtual world with the physical, bringing greater reality to virtual labs. 

3.6 What are the main challenges posed by AR in distance education 
environments? 

Despite the numerous advantages of using AR-based applications for distance education, it still has 
several challenges that need to be evaluated and thought through. 

In [4], students reported that they faced challenges in using the app, including technical issues related 
to installation and camera, and some did not find the user interface intuitive. 

In [8], a challenge was raised during laboratory practices at home. The authors report that not having 
physical supervision from a teacher/tutor makes it challenging to identify usability problems students 
may have experienced during simulations. As a result, a practice development can lead to low 
performance, frustration, among other problems. 

A similar challenge was raised in [12], in which the authors are interested in finding out if students without 
physical supervision can follow step by step to implement the AR tools. 

In [6], a challenge related to cost is presented, and the use of leap motion in online education can lead 
to high costs because each student must have one of these devices at home. 

A similar challenge, which is typical for using AR in education for both face-to-face and distance 
education, is presented in [7]. Nevertheless, the creation of virtual objects is expensive, and the 
manipulation of virtual objects can be enhanced to increase the level of immersion. 

4 CONCLUSIONS 
Six research questions were answered during the work from 15 works selected through a systematic 
review, finally drawing several conclusions. First, the researched theme is current, worldwide, and 
relevant, fundamentally in higher education audiences. Second, the most used technology is the cell 
phone, and the primary method of interaction is the markers. Third, the application areas are extensive, 
but medicine, biology, physics, materials science, and computer science are most common. 

Numerous advantages were raised to learning, usability, and, when applicable, virtual labs. The 
advantages are cost reduction in the purchase of materials, increased availability, practicality, risk 
control, increased performance, and student engagement, but several challenges still need to be 
considered. 

As future work, it is recommended to verify whether these technologies can also be used for target 
audiences with lower educational levels. For primary education, for example, will it be necessary for the 
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students' parent-guardians to collaborate with teaching through these technologies? Or is it simple 
enough to be used by children individually? Again, research questions on this topic could be considered 
in future work. 
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Abstract 
A case study on the impact of the student mobility aspect of the Erasmus+ Programme at the 
Universidade Portucalense Infante D. Henrique, located in Porto, Portugal, is presented. 

The methodology used in this case study relies on a documental analysis, focusing on the doctrinal 
framework and European Union documentation, targeting the last seven-year framework of the 
Erasmus+ Programme (2014 to 2021). 

A brief historical overview of the program is also presented - from its appearance to the present and 
future mission -, addressing the highly debated question of the European identity and the impact of 
The Bologna Process in the current academic context. 

This case study relies on internally collected data between 2014 and 2021, considering the surveys 
carried out by the institution. 

Please note that this regional private University has prepared its operations for mobility policies since 
1987 and has records of them since 1995. 

Keywords: Erasmus; Student Exchange; European Union. 

1 INTRODUCTION  
The university is an amazing creation of the medieval spirit, and many of the universities born in the 
Middle Ages remain to this day [1] International student mobility, visible today in the academic context 
thanks to the Erasmus+ Programme, was already, at that time and in a way, already existent, since in 
the medieval construction it was not conceivable for a literate person to ascend to a high position 
without having gone through another center of knowledge - the cultural education of the most well-
born counted on a stay in a foreign culture center for a few months. Also today, students who have 
had an experience of at least six months of internationalization have doubled their employability 
possibilities according to various statistics. 

In this context, universities, without being the only possible point, are predominantly the centers of 
student mobility in Europe. Among the countries of the European Union, the Erasmus+ Programme is 
considered a vehicle for consolidating the democratic, social, and human values enshrined in the 
institutional Treaties - the most diverse Union documentation promotes the same Erasmus spirit. 

The Universidade Portucalense Infante D. Henrique, located in the city of Porto, Portugal, was early 
associated with this aim and is an example of the growing adherence to this project of mobility and 
democracy that the European Union continues to successfully develop. 

Through a doctrinal framework and European Union documentation by document analysis 
methodology in the case study, it is intended to make known the contribution of the Erasmus+ 
Programme in this regional private university, which prepared its operation for mobility policies from 
1987 and has records of them since 1995. 

The case study analysis will refer to the last seven-year framework of the Erasmus+ that recently 
ended - between 2014 and 2021, which results are presented on the assessment, both by the 
institution and by the students, based on data and mobility numbers collected as a result of surveys 
carried out by the institution. 

2 BRIEF APPROACH TO THE HISTORY OF THE ERASMUS+ PROGRAM 
Given the need for improvement in the European educational context arising from the Joint-Study 
Programs [2, p. 83], the program of cooperation actions between universities [3, p. 24] in force since 
1976 [4, p. 21] and tailored for student and professor exchange [5, p. 53], appears on June 15, 1987, 
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due to the initiative of the association French student AEGEE [5, p. 53], its leader Franck Biancheri 
and other figures of the time [6, p. 101] the Erasmus Programme - the acronym for the European 
Region Action Scheme for the Mobility of University Students (in Portuguese, Plano de Ação da 
Comunidade Europeia para a Mobilidade de Estudantes Universitários) that honors Erasmus of 
Rotterdam, the Dutch philosopher from the 15th and 16th centuries known for his travels in Europe [4, 
p. 21] and rejection of dogmatism, characteristics perpetuated in the ideology of this program which, at 
the time, promoted the exchange of students and professors [7, p. 37]. 

The overall objective of the Erasmus Programme is to support, through lifelong learning, the 
educational, professional, and personal development of people in the fields of education and, mainly 
after 2014, training, youth, and sport, in Europe and beyond, thus contributing to growth, sustainable 
development, quality employment, and social cohesion, as well as stimulating innovation and 
strengthen European identity and active citizenship [8]. 

The program had an exponential increase in countries and students participating in its first decade [2, 
p. 84], but this growth was accompanied by difficulties in materialization [3, p. 25] arising from its 
implementation [5, p. 53], which led the Socrates [7, p. 37] Programme to host it in 1995. Related to 
the Greek philosopher and with a similar purpose of improving the European educational context [4, p. 
21], it was composed by other comprehensive and multidisciplinary educational programs [2, p. 84] 
such as Minerva (related to distance learning), Grundtvig (dedicated to adult education), Comenius 
(directed to basic education and secondary), among others [7, p. 37]. Here, for about eleven years, the 
Erasmus Programme was included in the programmatic phases of Socrates I (between 1995 and 
1999) and II (between 2000 and 2006) [5, p. 54], where it benefited from greater scope and 
simplification of student mobility, and greater administrative efficiency [4, pp. 21–23]. 

Between 2007 and 2014, the successor Lifelong Learning Programme hosted, while its sub-programs 
[7, p. 38], the aforementioned Erasmus, Grundtvig, and Comenius, as well as Leonardo da Vinci (a 
program dedicated to vocational training and employability in a European context) and others. Here, 
the Erasmus Programme was boosted with a larger budget, which resulted in an increased 
contribution to economic competitiveness and social inclusion [9, p. 26] and, again, in an increase in 
the number of participants (students and professors in mobility). 

Later in 2014, and following the objectives outlined by the Lisbon and Europe 2020 Strategies [5, p. 
55] - such as the promotion of education, employment, competitiveness, and other aspects in the 
European context [9, p. 8] -, and by the influence of the Fratternité 2020 [5, p. 54] group, the renamed 
Erasmus+ Programme is launched for the period from 2014 to 2020 [10, p. 14], reinforced by 
programs of the European Commission that, between 2007 and 2013, aimed at training, education, 
sport and youth [3, p. 25], and which made up the aforementioned phases and their respective scopes 
[5, p. 54]. Not limited to the exchange of students and teachers mentioned above, and with a broad 
scope - in the case of mobility, it goes beyond higher education, reaching vocational, secondary, and 
senior education [3, p. 25] -, the program has benefited from growing funding over the years, which is 
the cause and effect of its success, through general European Union financing instruments such as 
the European Structural and Investment Funds, and other specific ones [11] such as Horizon 2020. 
This reflects its impact on the daily lives of Europeans - the cohesion and tolerance visible across the 
European Union.[22] 

A reflection on the success and continued growth of the Erasmus+ Programme, combined with the 
current COVID-19 pandemic, led to an increase in the budget for the period 2021 to 2027 (almost 
double compared to the previous period - according to the EU Press News: Erasmus+: over €28 billion 
to support mobility and learning for all, across the European Union and beyond), as well as the need to 
comply with initiatives such as the Action Plan for Digital Education (2021 to 2027) with the EU 
presenting a showcase for the Digital Education Action Plan and the European Education Area (until 
2025) similar EU showcase for the European Education Area, which foresees that, by 2027, we will 
have a more inclusive, ecological, and digital Erasmus+ Programme (available at: 
https://ec.europa.eu/programmes/erasmus-plus/node_en) - focusing on eco-friendly [22] solutions 
such as bus and train transportation, digital solutions like webinars, online classes and an app to host 
the upcoming European Student Card, and several other upcoming measures. 

3 INFLUENCE OF THE ERASMUS+ PROGRAM IN AN ACADEMIC CONTEXT  
As evidenced by its historical evolution and by the stated and achieved goals, the Erasmus+ 
Programme is an important and fundamental milestone in the construction of the European identity 
[12, p. 2] and the internationalization of higher education systems [10, p. 3] thanks to the inherent 
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promotion of gender equality and multilingualism [11, p. 4], the development of European higher 
education [11, p. 7], among others, and various documentation of European Union Law - 
predominantly in the soft law [13] aspect -, refers to the connection to it, considered as the “standard-
bearer” of the European Union itself. 

Although the European identity is discussed by several authors as to its true effectiveness - that is, if 
Erasmus students feel “more European” after their experience -, the experience itself influences the 
identity of those in it. We agree that the experience itself affects those who participate in this program, 
although the participant already has, in a way, an identification with the European Union and its values 
[12, pp. 193–195]. This justifies that the Erasmus+ Programme is not a promoter of European identity, 
but rather a catalyst for it [14, pp. 105–106], even though it promotes the exercise and development of 
European citizenship [3, p. 31]. In the words of Daniel Noversa, the mobility characteristic of the 
Erasmus+ Programme is seen as an “important conceptual and heuristic tool in our analysis of the 
European unification process”[15, p. 68]. 

It should be noted that this program played a fundamental role in the launch of the Bologna Process, 
and developed with it [10, p. 3]. 

The Sorbonne Declaration, signed in Paris in 1998 by the Ministers of Education of Italy, France, 
Germany, and the United Kingdom, was a political response to the need to reform European higher 
education at the time, affected by cultural, educational, and jurisdictional differences in each Member-
state[16]. It, therefore, motivated the start of the Bologna Process with the signing of the Bologna 
Declaration in 1999 [17] by 29 European Ministers of Education, aimed at developing European higher 
education, adapting higher education to the needs of the labor market, and stimulation of mobility, and 
which, for this purpose, established instruments such as the curricular credit system (ECTS - Acronym 
for European Credit Transfer System), the diploma supplement, and the structure of degrees in cycles, 
as visible today [16]. As for the European Credit Transfer System, it has transparency as the basis for 
learning, the pillar for study programs, and student mobility. 

The Berlin Communiqué (EU Higher Education Ministers 2003, 4) emphasizes the role of ECTS in 
student mobility, international curriculum development, and the development of a currency for the 
global educational market at a time of rapid growth in student mobility. There was a clear implication 
that universities not adopting this new currency would be unable to attract students from both home 
and overseas markets, who will not enter programs if the resulting qualifications have limited 
recognition elsewhere [18, pp. 931–939]. 

Despite the relevance of the ECTS, there is a limitation of the current statistical distribution of the 
ECTS grades. It's possible to propose an alternative way to calculate the ECTS grades attribution to 
improve the ECTS system [19, p. 213]. 

In Portugal, Law No. 49/2005, of 30 August, which amended the Basic Law of the Educational System, 
enshrined the adoption of the European Credit Transfer and Accumulation System, based on the 
amount of the work of the students. 

In the same year, Legislative Decree No. 42/2005, of 22 February, approved the regulatory principles 
of instruments for the creation of the European space for higher education. The diploma established 
the creation of a new curricular credit system (ECTS, as mentioned above), which replaced the credit 
system set out in Decree-Law No. 173/80, of 29 May, which is one of the most important instruments 
of this European education and training policy. 

Consistent with the commitments resulting from the developments of the Bologna Process, the 2005 
diploma established the regulatory principles for the instruments for the creation of the European 
space for higher education, in which it stands out: in the organization of the curriculum by credit units 
that can be accumulated and transferred at the national level and international; instruments for student 
mobility in the European higher education space during and after training. 

Article 3 of Legislative Decree No. 42/2005 defines Credit as "the unit of measurement of student work 
in all its forms, namely, collective teaching sessions, tutorial-type personal guidance sessions, 
internships, projects, fieldwork, study and evaluation" [20]. 

ECTS are, therefore, based on the amount of total work, not limited to contact hours only [21]. 

Regulation (EU) No. 1288/2013, of the European Parliament and the Council, of 11 December 2013, 
created the Erasmus+ Programme, the Union program for education, training, youth, and sport, to be 
executed in the period between January 1, 2014, and December 31, 2020 (Erasmus+ Programme - 
2014-2020). Such is the relevance of an instrument for disseminating the European Union that after 
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the end of this 2014 to 2020 program’s phase, Regulation (EU) 2021/817, of the European Parliament 
and the Council, of 20 May 2021, created the Erasmus+ Programme for education, training, youth, 
and sports, to be implemented in the period from 1 January 2021 to 31 December 2027 (Erasmus+ 
Programme - 2021-2027). In this follow-up comes the Resolution of the Council of Ministers No. 
115/2021 [19] for the Portuguese national implementation. 

4 UNIVERSIDADE PORTUCALENSE – A CASE STUDY 
The Universidade Portucalense Infante D. Henrique, a private university located in the city of Porto, 
Portugal, was early associated with this aim and is an example of the growing adherence to this 
project of mobility and democracy that the European Union continues to successfully develop. 

The contribution of the Erasmus+ Programme in this regional university is significant, having prepared 
its operation for mobility policies from 1987 onwards and with registrations since 1995. 

The case study analysis addressed the last seven-year framework of Erasmus Plus that ended 
recently - between the 2014 and 2021 academic years, and the results on the assessment were 
positive, both by the institution and by the students, based on data and mobility numbers collected as 
a result of surveys carried out by the institution. 

Also, the Universidade Portucalense Infante D. Henrique, with a view to a good reception, rapid social 
integration, and a successful experience of its incoming students (considered as students from higher 
education institutions partnering with this University in the scope of a program of international mobility 
– in this case, from the Erasmus+ Programme), organizes in each academic semester activities such 
as reception weeks, tourist and cultural visits, Portuguese language workshops, among others (at 
https://www.upt.pt/page.php?p=949), and hosts the “Buddy UPT” Program, organized by one of its 
student groups - UPT ESA (Erasmus Students Association) -, with the coordination of its International 
Relations Office. Such initiative is a volunteering opportunity given to its students, as they play a 
leading role in the experience of their colleagues, and also an effective method to ensure a quick 
connection between incoming students and the institution. On the other hand, there is an intention to 
concede an “internationalization at home”, allowing national and local students to share their 
experiences with foreign students with different and cultures, without leaving their own country. 

Based on data collected and by Universidade Portucalense from its internal surveys, the University 
had a sustained growth in the number of incoming students from 2014 to 2020, even more so in 
2019/2020. However, this trajectory was reversed due to the COVID-19 pandemic, affecting the 
2020/2021 results. Below is the graph made based on internally collected data. 

Table 1. The incoming students 

 
Source: Elaborated by the author 
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The external dimension of the European Union educational policy in the Erasmus+ Programme is 
represented by all those actions of the program, which are oriented to foster the cooperation between 
European and third countries in the field of higher education.[4] 

Even though this program covers all the Member States of the European Union, it also covers specific 
extensions (individual mobility and cooperation programmes) which include North Macedonia (through 
the EU pre-accession instruments), Iceland, Liechtenstein, Norway, Serbia, and Turkey (also through 
the pre-accession mechanism). This University targets other mobility instruments, such as bilateral 
protocols between institutions from such as Brazil, the United States of America, China, and Ukraine. 

The most common incoming students’ home countries are Austria, Croatia, Slovakia, Slovenia, Spain, 
France, Greece, Hungary, Italy, Latvia, Poland, and the Czech Republic, being Spain and Poland the 
most representative, followed by Romania. 

Nevertheless, the Universidade Portucalense is concerned with the satisfaction of its incoming 
students, and internal surveys about the level of their satisfaction and other aspects are made at the 
end of each semester, being the results collected internally. Overall, the level of satisfaction regarding 
mobility at this University was “very good”, and the answers concerning the students’ motivation in the 
contribution in the teaching process were mainly positive. 

5 CONCLUSIONS 
This case study, in addition to exposing a brief contextualization of the evolution of the Erasmus+ 
Programme and its role in the current higher education system, also demonstrates, in a certain way, 
the contribution and consequent benefit of the Universidade Portucalense in this successful European 
initiative through internally collected data, and its volunteer program. 

It is worth mentioning that the Erasmus+ Programme is an instrument of citizenship that raises the 
objectives of the European Union itself and even goes beyond this organization, welcoming third 
countries, and catalyzing the European identity. 

As for the Universidade Portucalense, this private university based in Porto, Portugal, has an 
internationalization objective [4], achieved through bilateral student mobility agreements with countries 
not related to the European Union, and through the Erasmus+ Programme itself -. as for the last one, 
this private University adhered to this program from an early age, and the results achieved in the 
analyzed period of 2014-2020 show a continuous, accelerated, and growing growth, although reversed 
in 2020 due to the COVID-19 pandemic. Considering the lifting of curfew measures in Portugal, the 
decrease of the number of cases, and acceleration of the vaccination process, together with the 
implementation of digital measures to the program until 2027 (from 2021 onwards), we predict that the 
Universidade Portucalense will return to a higher number of incoming students in 2021 (when 
compared to 2020), with a progressive increase in the following years. 
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TEACHING AND LEARNING CASE STUDY ON SOCIAL MEDIA 
ANALYTICS FOR SMALL AND MEDIUM-SIZED ENTERPRISES 

M. Willetts, A.S. Atkins, C. Stanier 
Staffordshire University (UNITED KINGDOM) 

Abstract 
There is a shortage of case studies to support the teaching of Big Data Analytics, particularly in the area of 
business applications to SMEs to achieve competitive advantage. The literature indicates there is lack of 
adoption to Big Data Analytics in SMEs citing insufficient case studies success, expertise, and financial cost 
as barriers to adoption. The paper outlines the application of a proposed holistic Big Data Analytics framework 
for UK SMEs to a case study for the purpose of demonstrating how a business can overcome the barriers to 
adoption. SMEs comprise 99% of all businesses in the UK (6 million), employ 61% of the country’s workforce 
and generates over half of the turnover of the UK’s private sector (£2.2 trillion) assisting them to gain 
competitive advantage by the adoption of technology is important. SMEs represent 99% of all businesses in 
Europe and 90% of all businesses worldwide. The paper presents Big Data Analytics tool based on the 
proposed holistic framework and shows how a small business using web technology in recruitment software 
marketing can adopt Social Media Analytics. The paper presents the scores of the framework tool across 
three stages of the business development: pre-Business Intelligence, Business Intelligence and Big Data 
Analytics. The second and third stages of the case study show how measurable improvements are gained 
and how the company can benchmark itself against competitors together with an indication of the software 
selection either using free (trial) or commercial software, expertise, and the financial costs of the respective 
stages. The application of Big Data Analytics tool is transferrable to other SME sectors such as 
manufacturing, logistics and service industry. The development of this case study provides an approach 
which could be utilised by other educators to develop their own case studies to support teaching. 

Keywords: Big Data Analytics, Case Study, SMEs, Competitive Advantage, Social Media Analytics. 

1 INTRODUCTION 
Big Data Analytics has been widely adopted by large businesses but not to the same extent by SMEs [1]–
[3]. Big Data is defined as: ‘an umbrella term used to describe a wide range of technologies that capture, 
store, transform and analyse complex data sets which can be of a high volume, generated at a high velocity 
in a variety of formats’ [4, p. 3034]. Big Data Analytics refers to the variety of software tools and techniques 
which are used to extract insights from Big Data sources. Mikalef et al. [5, p. 1] state that a widely used 
definition of Big Data Analytics is: ‘a new generation of technologies and architectures, designed to 
economically extract value from very large volumes of a wide variety of data, by enabling high velocity 
capture, discovery and/or analysis’. One form of Big Data Analytics is social media analytics. Social media 
analytics refers to  the analysis of structured and unstructured data generated by social media which can 
include social networks, blogs, microblogs, social news, social bookmarking, media sharing, question-and-
answer sites and review sites [6]. There are a variety of techniques for analysing social media data which 
include: modelling, sentiment analysis, social network analysis and text mining [7]. 

As part of this research, 21 barriers to the adoption of Big Data Analytics by SME were identified and a 
framework has been developed [4], [8], which has been validated through quantitative [9] and qualitative 
studies. A software tool has been developed to allow SMEs to assess their current level of Big Data Analytics 
readiness on a scale of between a score of 1 (very low: business is not ready for the adoption of Big Data 
Analytics) to 5 (very high - business has adopted Big Data Analytics and is achieving significant benefits from 
the technology). The readiness framework shown in Fig 1.has been derived from an extensive literature 
review which identified 69 barriers to adoption from 14 publications [6]. The barriers were validated using 
both a quantitative approach through an online questionnaire fully completed by 102 SMEs and a qualitative 
analysis of 8 focus group interviews with SME practitioners. The barriers to adoption were grouped into four 
categories, referred to as pillars.  The framework was revised to reflect the comments received during 
validation and the final version of the framework is shown in Fig. 1. This version of the framework includes 
weightings to represent the importance of the barrier and the weightings are used in a scoring tool.  The 
weightings were developed using the number of citations in the literature and the feedback from the SME 
practitioners in the focus group interviews, as they provided a richer vocabulary which cannot be acquired 
through a questionnaire. A significant barrier to SME’s adoption of Big Data Analytics, suggested in the 
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literature is the lack successful business case studies in this sector [1], [2]. The weightings were tested on a 
positioning and experimentation study before the application to this case study described in this paper. Case 
studies of businesses operating under similar limitations to themselves would be very helpful in convincing 
SMEs why they should adopt Big Data Analytics and provide a blueprint of how to achieve the same benefits. 
This paper outlines the approach used to develop a Big Data adoption case study for use with the Big Data 
Analytics Strategic Framework. The case study development approach discussed in this paper could be 
adapted to develop case studies for use in other contexts.  

 
Figure 1 - Big Data Analytics Strategic Framework with the weightings allocated 

2 METHODOLOGY 
Validation of the Big Data Analytics framework was achieved by applying the framework to case studies, 
utilising the scoring tool. The scoring tool has been designed to be intuitive to use, allowing SMEs to 
rank themselves to support the investment in Big Data Analytics and to identify where improvements 
are required. To achieve this, case studies have been developed with SMEs, showing the application of 
Big Data Analytics. Each case study shows three stages of Big Data Analytics adoption: the first stage 
when the business does not utilise data analytics, the second phase when the business is using 
Business Intelligence to analyse Big Data and a third stage when Big Data Analytics could be utilised. 
This paper describes a case study based on a small recruitment company, Company A. In the scenario 
presented here, Company A is currently utilising social media analytics and are actively attempting to 
improve their usage of this software through the form of sentiment analysis.  

The case study was developed in a focus group with SME practitioners, similarly to a Community of 
Practice (CoP). A CoP is defined as: ‘groups of people who share a concern or a passion for something 
they do and learn how to do it better as they interact regularly’ [10, p. 1]. It has been suggested that 
smaller numbers of participants result in greater interaction amongst the members of the focus group. 
Nielsen [11] recommended that five participants is the ideal number for conducting interviews whereas 
a focus group should consist of six to nine participants.  
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The stages performed to document the case studies were: 

1 A standard presentation was made to the representative of the SME assisting with the case study. 
The presentation documented the framework and the tool to show the SME how to apply this. 

2 A workshop was held with the SME representative. They provided information about each phase 
of their business’ analytics maturity journey including background information about the company, 
the data captured and the software utilised. 

3 The SME scored themselves using the tool and the guidance provided. 
4 The output of the session was documented for each stage of the case study. 

2.1 Selection of Data and Software 
The development of the case study required access to data. Social media data is publicly available for 
anyone with an internet connection to view. This is highly advantageous for businesses as they can view 
posts relating to themselves, their competitors and the industry in which they operate. Social media 
analytics software allows the user to select the social media accounts which they wish to monitor, 
therefore they can see any posts which are publicly available which relate to them. There are many 
social media analytics or social media management packages which contain social media analytics 
functionality. Free tools or free tiers of commercial packages are available such as Talkwalker [12], 
Social Searcher [13] and Mention [14]. There are limitations with the free software packages available, 
however they may satisfy the needs of an SME or demonstrate how social media analytics can assist 
their business. Similarly, free or open-source software may be sufficient for academic studies. The 
majority of social media analytics solutions reviewed for this research offered a free trial, which is useful 
for academic studies as it allows staff and students to sign up for trials whilst they undertake their 
research. It also allows businesses to review the different packages whilst they establish which one they 
prefer. Many of the social media packages reviewed have other features such as the ability to schedule 
social media posting to different social media platforms. A sample of the social media analytics software 
available is shown in Table 1. 

Table 1 - Sample of Social Media Analytics Software Available 

    Awario [15] Brand24 
[16] Hootsuite [17] Mention [14] Social-

Searcher [13] Talkwalker [12] 

Fe
at

ur
es

 

Description 

Social media 
suite for posting 
and analytics 
across multiple 
social media 
networks 

Social media 
monitoring 
tool 

Social media 
suite for posting 
and analytics 
across multiple 
social media 
networks 

Social media suite 
for posting and 
analytics across 
multiple social 
media networks 

Social media 
search engine 
and 
monitoring 
service with 
alerts 

Limited to 
searching for 
keywords and 
hashtags over a 
7 day period 

Social 
media 
platforms 

Facebook 
Twitter 
Instagram 
YouTube 

Facebook 
Twitter 

Facebook 
Twitter 
Instagram 
LinkedIn 
YouTube 
Pinterest 

Facebook 
Twitter 
Instagram 
YouTube 

Facebook 
Twitter 
Instagram 
YouTube 

Twitter 
YouTube 
Pinterest 

Tr
ai

ni
ng

/S
up

po
rt

 

Online 
tutorials, 
videos or 
resources 

Yes Yes Yes Yes Limited No 

Support 
Account 
Manager with 
Enterprise tier 

Live help with 
Premium tier 

Business tier 
only 

Email support 
Account 
management with 
Company tier 

No No 

Training 
courses 

Online videos 
but support is 
available 

Training 
resources 
available - 
consultant 
available in 
$199 per 
month tier 

On-demand Live online 
training No No 
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    Awario [15] Brand24 
[16] Hootsuite [17] Mention [14] Social-

Searcher [13] Talkwalker [12] 
Fi

na
nc

e Cost From $24 per 
month 

From $49 per 
month 

From £39.99 
per month 

From $83.99 per 
month with 
sentiment 
analysis 

From free to 
€19.49 per 
month 

Free – premium 
tiers are available 
but pricing must 
be requested 

Free trial Yes Yes Yes Yes Yes N/A 
Free tier No No Yes No Yes Yes 

3 RESULTS - SCENARIO 

3.1 Pre-Data Analytics Stage 
The first stage in developing the case study was to create the scenario. In the scenario presented 
here, Company A is a small Recruitment company based in the UK, founded in the late 1990s. The 
business provides a range of recruitment services to businesses including traditional end-to-end 
recruitment through advertising job vacancies, heading hunting candidates to shortlist for businesses. 
The business utilises a Software as a Service (SaaS) recruitment software solution, which was 
customised to the business’ requirements. The software was developed by another company who 
undertakes and maintains the software and develops new functionality at the request of Company A. 
The business has utilised the software vendor for over 10 years. The recruitment software provides 
the facility to post job advertisements to job boards, receive applications, shortlist candidates and 
arrange job interviews. The software also allows candidates to be stored in a database so that they 
can be considered for future positions when suitable jobs become available. Company A’s client base 
consists of businesses in a wide range of sectors. Company A’s clients have access to view 
candidates in their own instance of the recruitment software. Similarly, Company A also resell their 
software to other recruiters to post their own jobs and have their own independent instance of the 
software. The size of the clients ranges from SMEs to large, multinational companies. The recruitment 
agencies who utilise the software can range from sole traders to SMEs. Prior to the adoption of social 
media analytics, the business primarily advertised its services through its website which was 
developed and maintained by a third party. Company A had social media accounts for Facebook and 
Twitter but did not actively use them. The business utilised LinkedIn to for recruitment of candidates. 
The business promoted itself at trade shows and print media.  

The business employed 20 staff, primarily recruitment staff, supported by finance, business 
development and sales staff. The business is privately owned by a family who also ran the business; 
therefore, the decisions were predominantly driven by them and funds were only allocated to 
investments which they believed would provide a return on investment. The business maintained a 
sustainable volume of work from their client base. The business captured a range of data such as 
sales and marketing data, in addition to CVs stored by the business and their customers in the 
recruitment software (both structured and unstructured data including images and text documents). 
The business utilised Microsoft Excel for ad-hoc financial and sales reporting but did not utilise any 
traditional Business Intelligence or Big Data Analytics applications. 

The company outsourced its IT support to a third party; however, in the scenario, several members of 
staff have a high level of IT literacy. As the business resells SaaS software and processes sensitive 
data, they ensure they are compliant with legislation such as the General Data Protection Regulation 
(GDPR) and are aware of ethical concerns of using personal data. The business occasionally utilised 
consultancy services. The information in the scenario was applied to the framework and weightings 
shown in Table 2 and the score for this stage of the case study was calculated as 2.30 which indicates 
a low level of readiness for the adoption of Big Data Analytics but some of the foundations are in 
place. 
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Table 2 - Results from Stage 1 of the Scenario 

Overall Score 2.30 
Stage • Stage 1 – Basic Analytics 

Software • Microsoft Excel 

Cost • £7 per month per user (Office 365) or £249 for a Office Home & Business 2019 licence [18] 

Expertise 
• Basic spreadsheet skills 
• Many written tutorials are available online or videos such as on YouTube 
• Training courses are available 

3.2 Business Intelligence Stage 
The second stage of the case study describes changes that take place in the company, specifically that 
changes to personnel in Company A led to the appointment of a new Operations Director who had been 
recruited into the business externally. The new Operations Director wanted to increase the market share 
of the business by focusing on new markets and offering new services, with the number of staff 
increasing to 35 to expand the business. The Operations Director believed this could be achieved by 
improving Company A’s usage of social media and online advertising such as Google Ads. The 
Operations Director was aware of how social media analytics software could benefit the business such 
as simplifying posting to multiple social media networks and reporting the impact their social media posts 
were making, such as the number of likes and interactions. This allowed the business to identify which 
posts were well received to allow them to tailor their marketing to increase the sales enquiries and 
ultimately the number of sales. Company A’s competitors were also utilising social media to interact with 
customers and advertise the business. 

The senior management team therefore decided to invest in a basic social media analytics software 
package. The software allowed the business to obtain descriptive reports on the social media activity of 
Company A to identify how effective their usage of social media was to improve their usage of social 
media. Applying the framework factors and weightings to the information in the Business Intelligence 
stage, created a score of 3.40 as shown in Table 3 which indicates an awareness of the benefits of Big 
Data Analytics but they are limited in the type of analysis which they can conduct using historical data. 

Table 3 - Results from Stage 2 of the Scenario 

Overall Score 3.40 

Stage • Stage 2 – Business Intelligence 

Software • Social Media Analytics Software - Mention 

Cost • £30 per month (free one month trial available) 

Expertise 

• Online tutorials and user guides are available for most social media analytics tools 
• Some software providers offer online training  
• Most solutions reviewed offer support 
• Consultants available from £500-£1,000 per day  

3.3 Big Data Analytics Stage 
In the final stage of the case study, the scenario shows Company A deciding to invest further time and 
resources into Social Media Analytics. The company decided to hire a full-time Digital Marketing 
Executive to manage their social media including posting, interacting with customers and reporting on 
both Company A’s use of social media and its competitors. In this stage of the scenario, Company A 
uses Big Data Analytics in the form of sentiment analysis of social media. Sentiment analysis analyses 
the content of social media posts to identify whether they contain positive or negative sentiment. By 
utilising sentiment analysis, the business analyses social media data which is freely available in the 
public domain for a number of purposes.  
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Social media posts relating to competitors and the wider industry can also be analysed for sentiment. 
There are many applications available which are suitable for SMEs including Hootsuite [17] and Mention 
[14]. For the purposes of this Case Study, a trial of Mention was utilised to demonstrate how sentiment 
analysis can be utilised. All of the data utilised was taken from social media and is freely available, 
however the screenshots are anonymised to protect the identities of the businesses.  

In the scenario, Company A uses Mention and utilise sentiment analysis for multiple purposes. Firstly, 
the sentiment of the responses to posts made by the business or its competitors can be analysed for 
sentiment, for example whether it was received positively or negatively. Similarly, posts which mention 
the business or its competitors can be analysed to identify whether it is being discussed positively or 
negatively. Fig 2. shows an example of how social media analytics can compare the sentiment of posts 
of a business and its competitors. 

 
Figure 2 - Comparison of posts made by Recruitment businesses within one week analysed 

 by sentiment using Mention 

Dashboards or alerts can be configured to monitor the sentiment of the business or its competitors. This 
may be useful to identify events, for example if there is a problem with the business’ recruitment software 
platform, there may be a number of negative posts on social media which mention the business. By 
detecting this, the business can intervene by engaging with the customers but can also report the 
technical problem to their developers. Fig. 3 shows an example of how this may appear. 

Screenshot from Mention - Report showing posts mentioning Company A and its competitors based on 
sentiment.

Add additional 
companies to 

report/
dashboards as 

required

To increase volumes of positive social media posts Company A could:
• Run a competition – ask the public to reply or share messages
• Approach influencers in the market to review or promote product
• Utilise trending positive keywords in the Recruitment industry to allow public to find Company A

Positive
Neutral
Negative

Positive
Neutral
Negative

Sentiment Sentiment02/07/2021 – 02/13/2021 (Company A) 02/07/2021 – 02/13/2021 (Rival Company)

2K
310

4

535
74
6
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Figure 3 – Dashboard showing negative posts identified as negative sentiment of a  

Recruitment company using publicly available social media data in Mention 

Sentiment Analysis can also be utilised to identify Influencers such as businesses or individuals who 
are positively or negatively discussing Company A, its competitors or topics in the industry. Influencers 
could be contacted to promote Company A or their feedback could be utilised to make changes to its 
offerings. One consideration when performing social media analytics is ethics. Individuals and 
businesses can be identified from their social media posts. Fig 3. shows a social media post relating to 
a cloud-based software package which appears to be offline. If the name of the developer of this 
software was published as part of this anonymised case study, this could cause reputational damage. 
Potentially, this may not have been a system error and it could have been user error, therefore extreme 
caution needs to be considered when publishing sensitive social media posts. For the purposes of the 
development of the case study outlined in this paper, business and individuals have been anonymised 
to protect their identities. Similarly, businesses which are being discussed negatively could be targeted 
in marketing. 

Social Media Analytics software can also identify trending topics with both positive and negative 
sentiment. Company A can use these to tailor its marketing, for example adding keywords which people 
will engage with or how to overcome negative issues. For example, Company A may want to utilise 
keywords or hashtags such as ‘#futureofwork’, ‘#wellbeing’ and ‘#diversity’.  

The location of positive and negative social media messages mentioning Company A can be identified 
using Mention or an alternative package, as shown in in Fig 4. 
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Figure 4 - Sentiment by location 

The information in the scenario was applied to the framework and weightings shown in Fig. 1 and the 
score for this stage of the case study was calculated as 4.0 as shown in Table 4, which indicates a high 
level of expertise in Big Data Analytics with scope to expand further.  For the purposes of the case study, 
it is assumed that Company A is only interested in Big Data Analytics in relation to sentiment analysis. 
In a real world scenario, other data such as web site traffic and customer management data would also 
be relevant.  

Table 4 - Results from Stage 3 of the Scenario 

Overall Score 4.0 

Stage • Stage 3 – Big Data Analytics - Sentiment Analysis 

Software 
• Social Media Analytics – Mention 
• A sample of 6 suitable packages with sentiment analysis capability have been identified 

in Table 1 

Cost 

• Free tools are available such as TalkWalker 
• Most providers reviewed offer free trials 
• Paid software ranges from $24 per month – some software has limitations on the 

number of posts but there are higher tiers available 

Expertise 

• Online tutorials and user guides are available for most social media analytics tools 
• Some software providers offer online training  
• Most solutions reviewed offer support 
• Consultants available from £500-£1,000 per day 
• A full time member of staff could be hired such as a Digital Marketing Assistant (£25,000 

per annum) [19] or Social Media Manager (£37,500 per annum) [20] 
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4 CONCLUSIONS 
This paper has described the process of developing a case study for use with a framework designed to 
support the adoption of Big Data Analytics by SMEs. The case study is based on the use of Big Data 
Analytics applied to social media. The process of developing the case study included the selection of 
software and data, and consideration of the ethical issues of social media analytics. Social media data 
is freely available, therefore the advantage to utilising this data to develop a case study is that datasets 
do not need to be created, and that real world data and real world data volumes can be used. The 
approach used in the case study was to show the evolution of the use of Big Data Analytics with social 
media by presenting the analysis in three stages: pre-Business Intelligence, Business Intelligence and 
Big Data Analytics. The development of further case studies will follow this approach. 

Future publications will document the further development of the scoring tool and its application to further 
case studies showing the use of Big Data Analytics with SMEs in different sectors such as logistics. 
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PEDAGOGICAL STUDENT PROJECT COLLABORATION ON THE 
DIFFERENCES BETWEEN E-BUSINESS SERVICES FROM AN 

EASTERN AND WESTERN PERSPECTIVE 

M. Aho 
Savonia University of Applied Sciences (FINLAND) 

Abstract 
Collaborating with universities can also be successful between different continents. For example, in 
the autumn of 2019, Savonia University of Applied Sciences in Finland and Shanghai University of 
Technology (SSPU) in China experimented with course-based cooperation between educational 
institutions in students' project work with the e-business course (eBusiness) and (Ecommerce). The 
topic of project work formed the collaboration. We divided the group into six (6) teams in both schools, 
and each team had a counterpart pair on the other continent for comparison. The Ebusiness group in 
Savonia consisted of international Bachelor of Business Administration (BBA) degree students and 
exchange students, mainly from Europe. For example, there were students (63) from the following 
countries: Finland, Kosovo, France, Germany, the Netherlands, Portugal, and Belgium. Also, a few 
exchange students from outside Europe, for example, from China. On the other hand, SSPU students 
were predominantly Chinese. 

In the project work, students analyze e-business services (eBay, Amazon, Alipay, Aliexpress, PayPal, 
and Wish) that operate in both European and Asian markets. The students mapped the key similarities 
and differences in the content of e-business services by qualitatively observing. First, the groups made 
introductory videos of each other from their team. Next, the groups mapped the business models and 
pricing models of the case companies. For the second joint Zoom meeting, the groups compared 
outputs and examined case companies' e-business processes, marketing communications, and user 
experience (UX). In the final seminar, the groups compiled the main similarities and differences in 
these areas. Students also wrote a written report for peer feedback. The gatherings took place in the 
classroom via a Zoom.us conference. 

We used YouTube for sharing introduction videos to other teams. Teachers also communicate via 
email and students in the learning environment Moodle (Savonia). I decided to write this pedagogical 
experiment article to encourage experimenting with joint projects internationally, across school and 
course boundaries. 

Keywords: eBusiness, ecommerce, student project collaboration, blended learning, case study, 
thematic analysis, pedagogical experiment. 

1 INTRODUCTION  
Internationalization has come to comprise an increasingly important element of higher education. [1]. 
In 2019, Savonia University of Applied Sciences in Finland (SAV) and Shanghai University of 
Technology (SSPU) in China experimented with something new. We tried course-based cooperation 
between educational institutions in students' project work with the e-business course (eBusiness) and 
(Ecommerce). The international pedagogical experiment in this form was the first between schools.  

The eBusiness group in Savonia consisted of international Bachelor of Business Administration (BBA) 
degree students and exchange students, mainly from Europe. For example, there were students (63) 
from the following countries: Finland, Kosovo, France, Germany, the Netherlands, Portugal, and 
Belgium. Also, a few exchange students from outside Europe, for example, from China. SSPU 
students were predominantly Chinese. The wide diversity of nationalities, cultures, and values behind 
them allowed for a new kind of experimentation. The age group of students was generally between 17 
and 30 years. Prior knowledge of the actual project work topic (eBusiness/eCommerce) varied among 
students.  

The topic of project work (case company) formed the collaboration. We divided the group into six (6) 
teams in both schools. Each team had a counterpart pair (opponent) on the other continent for 
comparison. In the project work, students analyze e-business services (eBay, Amazon, Alipay, 
Aliexpress, PayPal, and Wish) that operate in both European and Asian markets. 
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I believe that in the future online learning and international collaboration will become more critical. 
There is evidence that the demand for online learning has increased during the COVID-19 crisis. [2] 
Regarding the European Union digital education action plan, it is essential to work together across 
sectors to bring education into the digital age. The COVID-19 has accelerated the trend towards online 
and hybrid learning [3].  

We used flipped learning and blended learning methods to carry out experiment activities. We arrange 
online meetings via Zoom.us. Both schools have different study platforms. The teachers' critical 
mission was to share students' provided data between platforms and ensure consistent information 
(deadlines, assignments, meetings days). We used YouTube for video sharing between schools with 
private links to ensure data privacy.  

There is a lack of study about second-tier universities (like universities of applied sciences) 
international small-scale collaboration pedagogical experiences. I believe that many experiences exist, 
but only a few are documented in an article or study. There are various challenges, for example, 
continuous cuts of higher education budgets by governments and the emergence of digital 
technologies [4]. Moreover, second-tier universities are more teaching-orientated than research-
orientated first-tier universities [1].  

This case study focuses on the pedagogical experiment process and student experience about it. 
Student open feedback about benefits and challenges can increase knowledge to carry out this kind of 
experiment in the future. Also, teachers' lessons learned could help in the managing of small-scale 
international experiments.  

Case study research questions were: 

- How do students experience working in multicultural project work? 
- What are the benefits and challenges of working in a multicultural school project? 

2 METHODOLOGY 
This case study focuses on the pedagogical experiment process and student experience about it. I 
used thematic analysis as a method of analyzing qualitative data to outline key topics, ie themes. Our 
qualitative data was gathered during the activities of the experiment. Data included student feedback 
and teachers’ observations. Table 1 describes the progress of the pedagogical experiment step by 
step.  

Table 1. Activities of the experiment. 

 Student input Student output Teachers’ activities 
Preparation - - Experiment guidelines, 

assignment planning, 
communication 

Orientation Preparation, case company selection, record 
video, video edit, watch opponent team video 

Introductory video Experiment management, 
communication and planning, 
data transfer, observation 

Pilot 
checkpoint 1 

Examine business models and pricing models 
of the case companies, prepare Zoom 
presentation, participate in checkpoint 
presentation 

PowerPoint 
presentation 

Experiment management and 
communication, Zoom 
conference arrangement, 
observation 

Pilot 
checkpoint 2 

Examine e-business processes, marketing 
communications, and user experience (UX). 
prepare Zoom presentation, participate in 
checkpoint presentation 

PowerPoint 
presentation 

Experiment management and 
communication, Zoom 
conference arrangement, 
observation 

Final 
seminar 

compare opponent presentation, groups 
compiled the main similarities and differences, 
prepare Zoom presentation, participate 
seminar, written peer review 

PowerPoint 
presentation, peer 
review 

Experiment management and 
communication, Zoom 
conference arrangement, 
observation 

Feedback Written course feedback, project work 
feedback 

Feedback of 
experiment 

Feedback surveys, Thematic 
analysis, article writing 
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Teachers prepared the assignments, tasks, and topics of the experiment in advance. In the project 
work, students analyzed e-business services (eBay, Amazon, Alipay, Ali-express, PayPal, and Wish) 
that operate in both European and Asian markets. The students mapped the key similarities and 
differences in the content of e-business services by qualitatively observing. The groups made 
introductory videos of each other from their team. Introductory videos were watched by their opponent 
team. Next, the groups mapped the business models and pricing models of the case companies. For 
the second joint Zoom meeting, the groups compared outputs and examined case companies' e-
business processes, marketing communications, and user experience (UX). In the final seminar, the 
groups compiled the main similarities and differences in these areas.  Students also wrote a written 
report for peer feedback. The gatherings took place in the classroom via a Zoom.us conference. 
Feedback from students was gathered at the end of course 2019 and the second time 2021 after the 
project via an open-ended survey. 

After collecting all data, I proceed with thematic analysis. First, I read through the text and made initial 
notes. Then, after familiarization with the data, I coded it by highlighting sections of the text. Each code 
describes the idea or feeling expressed in that part of the text. After that, I used an inductive approach 
where the data determined themes. Themes are broader than codes. Next, I reviewed our themes to 
make sure that they represented all data accurately. I combine some duplicate themes and a select list 
of final themes. [5] 

3 RESULTS 
In Savonia, 15 students responded to the feedback survey in December 2019. The second after-
project open-ended survey proceeded in the fall of 2021, and 14 students responded. In addition, 
teachers made observations during the process, for example, by e-mail and notes.   

3.1 Course feedback 2019 
In Savonia, 15 students responded to the feedback survey in December 2019. Course name was 
eBusiness. 

3.1.1 Overall satisfaction 
Students graded course (eBusiness) on a scale of 1-5 (sufficient = 1, satisfactory = 2, good = 3, very 
good = 4, excellent = 5). The experiment course grade was 4.27 of 5 in the opinion of the students (n 
= 15). Comparing to earlier courses of eBusiness (Spring, 2019) feedback rates were 4.25 (n = 8) and 
(2018, September) 4.24 (n = 21). There was no difference for overall satisfaction.   

3.2 Feedback survey 2021 
The second after-project open-ended survey proceeded in the fall of 2021, and 14 students 
responded. Again, I found several themes after coding data. In addition, I combined some topics which 
represented the same things.   

3.2.1 What were the benefits of working with multiculturalism in the project? 
I found six themes after thematic analysis. “Table 2” describes the themes and how many students 
have mentioned them. For example, if a student had discussed the same theme twice, it counts only 
one time. Therefore, the same answers could include several themes. 

Table 2. Themes of benefits 

Theme Examples n 

Perspective and 
diversity 

different perspectives, different approaches, different opinions, different ways, different 
kind of perspective to, different point of  

13 

Understanding Better understanding, understand other cultures, don't see things the same way as I do 10 

Social Some nationalities. with global, other cultures, Asian people, As a Finnish student I felt 9 

Career Work practices, further work in an international environment, new market 3 

Skills English language skills, better alignment, motivation to work as a group, to behave correctly 9 

Learning learned how to, Improve, getting a better, taught me new things, learning from 10 
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In perspective and diversity theme one student answered:  

“Discovering the different ways of approaching a task” (student 1) 

In understanding, social and career themes, one student responded:  

“Working with several cultures widened my cultural openness and interest to further work 
in an international environment. Moreover, I learned how to behave with different cultures. 
I was not used to work with Asian people for example, and I learned a lot through this 
project on how to behave correctly and always be respectful towards them, even if it does 
not go as we have planned.” (Student 3) 

In skills theme, one student answered:  

“Get to know different cultures - Improve English language skills” (student 2) 

In the learning theme, a student responded:  

“By working with people from other cultures, I could see things from a different 
perspective. I have also learned how to make myself understood and how to work with 
people that don't see things the same way as I do. They also taught me new things and I 
have overcome some stereotypes I could had on some nationalities.” (Student 4) 

3.2.2 What were the challenges of working in a multicultural project? 
I found eight themes after thematic analysis. Twelve students answered, and two skipped this 
question. “Table 3” describes the themes and how many students have mentioned them. If a student 
had discussed the same theme twice, it counts only one time. Therefore, the same answers could 
include several themes. 

Table 3. Themes of the challenges 

Theme Examples n 
Different 
approach 

different ways of working, varied a lot from cultures, too many differences of opinion and 
approaches, political and cultural differences, the values 

8 

Motivation some did not take it seriously at all, the understanding of deadlines, the seriousness of 
people's work, standards 

5 

Behaviour were very reserved, communication, multiple sets of values, the way they were implicated 7 

Time 
management 

others planned a lot, were doing the work when it was necessary, took some time until, 
deadlines to be met on time 

4 

Decision 
making 

decision-making process, group worked on their own, who does what and until when 4 

Distance the main barrier was the distance 1 

Skills the languages barrier was real, work in such big groups, getting to a result, outcome is 
versatile but not uniform 

6 

All fine I didn’t feel there was any challenges, there were actually not many challenges, 2 

Students summarized vital themes: 

 “People from other cultures have a different approach to the tasks: - some did not take it 
seriously at all - or were very reserved - others planned a lot - while others worked more 
on the fly” (student Y) 

“Deadlines to be met on time, the seriousness of people's work, the way they were 
implicated in the project, communicating ideas so that everyone understands different 
perspectives, ...” (student X) 

4 CONCLUSIONS 
In the conclusions, I will represent how this case study answered research questions. I will also add 
my observations for teachers’ points of view on what should keep in mind when running international 
experience. Learning from my mistakes could help others to work more efficiently.  
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4.1 How do students experience working in multicultural project work? 
There was no meaningful difference in overall student satisfaction when compared to earlier courses. 
However, that is a good result because it would not encourage experimenting again if the experience 
had been worse than before. 

4.2 What are the benefits and challenges of working in a multicultural school 
project? 

The advantage of the work was the diversity of perspectives. Working with different cultures increased 
our understanding of encountering differences. Students highlighted new perspectives in the 
responses, which they also learned. Some saw career opportunities in the international arena. In the 
pedagogical sense, students' skills increased. For example, their language skills improved, and they 
overcame stereotypes between nationalities. The students saw the collaboration as bringing new 
social contacts. For example, people had probably will not meet otherwise. Social capital grew. 

On the other hand, the different approaches were also a challenge. Students' values and standards 
reflected their behaviour and ways of seeing the world. For example, some students felt it challenging 
to adapt to different time management manners and deal with deadlines. Moreover, the quality of the 
work input and output varied. Creating a consistent result was more demanding and required good 
communication skills. Decision-making processes also ranged from proactive to reactive. However, it 
is not possible to generalize continental or country differences based on individual responses. For 
example, temperament and motivation theories also partly explain the variation. 

Only students of the eBusiness course participate in the survey, so the perspective is more west-
focused. Nevertheless, the students' experiences provide valuable information for planning and 
implementing small-scale international experiments in the future. It pays to invest in assignments, 
precise assignment instructions, consistent communication and set aside more time for interaction with 
groups. Good project management skills are also crucial. For example, time management emerged in 
the challenges. Prepare students to meet different people and work in a team.  

Teachers should pay attention to practical issues such as moving clocks, securing remote connections, 
and sharing common material. It is essential to start planning well in advance and listen to the needs of 
both parties. For example, you should understand that courses have different learning objectives, which 
is the basis of an excellent pedagogical experiment. The collaboration may be more accessible when 
topics are in the same field, but on the other hand, different theoretical starting points are challenging. As 
a whole, I recommend you feel free to give it a try. It can bring a new kind of experience to both teachers 
and students.  
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Abstract 
Today's generations face, among others, the challenge of seeking sustainable development models and 
alternatives to the current system, based on economic growth. In order to face this challenge, it is 
essential to train and raise awareness among professionals, students and citizens in general. This is 
why it is necessary to include training content of a social nature in all areas of education, including 
technical studies.  

The notorious gap that exists between what is taught in the academic environment and the subsequent 
practical applications led to the idea of creating the Martes Solidarios, as an environment of analysis 
and study of cooperation projects carried out in the field and explained by the technicians, who carried 
them out. The aim of this initiative was to generate meeting and dissemination spaces that would bring 
cooperation closer to the academic environment. In line with the 2030 Agenda, the greatest contribution 
of the Martes Solidarios to it would be SDG 4 Quality Education, but the content of these would 
encompass all the goals, with a greater weight of SDG 6 Clean Water and Sanitation.  

The most significant results are, on the one hand, the numerous final degree projects related to 
cooperation that are presented each year. On the other hand, the Martes Solidarios serve as inspiration 
for those who find their vocation in the world of Cooperation. 

What began as an initiative to bring Cooperation closer to students, is today a reference cycle of 
conferences, beyond the academic, at national and internationally level, as it has counted with the 
participation of numerous organizations from all over the world. 

Keywords: Water, Sanitation, International Cooperation, Universidad Politécnica de Madrid, Sustainable 
Development Goals, Human Right to Water and Sanitation, Engineering-Society Link. 

1 INTRODUCTION  
Achieving the goal of reducing existing inequalities between the different regions of the planet and 
complying with the premise of leaving no one behind requires changes in the entire structure of the 
current system, based on economic growth and its consequent massive exploitation of resources. As 
part of this change, education plays a fundamental role, and that is why it is an absolute necessity to 
incorporate into the academic environment, including technical studies, and the professional 
environment a social approach that allows a vision of reality beyond the world of the North. This intention 
to broaden the perception towards a wider spectrum of realities leads to the need to introduce 
International Cooperation to the university environment. 

The concept of International Cooperation has evolved from its beginnings after World War II to the 
present day. It has gone from being understood as a relationship of dominance where rich countries 
exercised their supremacy in the form of charity to poor countries, to being conceived as collaborative 
work between donors and recipients in solving complex problems that concern all citizens worldwide: 
climate change, poverty, hunger, terrorism, gender equality, etc... [1]. In this way, cooperative and 
multidisciplinary work is proposed between the different actors in society: public and private sectors, 
NGOs, movements, civil society, etc. International Cooperation achieves, at the same time, a very 
important exercise of sensitization in terms of the responsibility of each one to understand the problems 
of the world as our own and not as alien, being this, a promoter of solidarity. 

The need to bring the Human Rights-Based Approach (HRBA) to the academic spectrum converges in 
the creation at the UPM of the Sistemas de Agua y Saneamiento para el Desarrollo Cooperation Group, 
whose mission is the study of supply and sanitation technologies suitable for developing contexts. As a 
consequence of that, in 2006, at the Escuela Técnica Superior de Ingeniería y Diseño Industrial (ETSIDI) 
of the Universidad Politécnica de Madrid, the subject of Hidráulica Aplicada a Proyectos de Desarrollo 
was born, coordinated by Professor José Antonio Mancebo, with the aim of training students in the 
specific area of water and sanitation from a dual perspective: technological and social. 
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The 2010 declaration of water and sanitation as a human right recognizes the importance of equitable 
access to safe drinking water and sanitation as an essential component of the enjoyment of all human 
rights [2]. That is why this resource is recognized as a cross-cutting element to aspects such as health, 
food, education, gender equality, environment, economic development, poverty, etc., crucial for the 
fulfillment of the various SDGs that make up the 2030 Agenda [3].  

The lack of this right results in a series of direct and indirect consequences for every individual. Among 
the direct consequences of this lack are health problems resulting from the consumption of unsafe water 
(diarrhea, infections, intestinal parasites...); those resulting from the use of poor sanitation facilities 
(transmission of diseases such as cholera, diarrhea, hepatitis A) and injuries caused by the transport of 
water from distant sources [4]. The indirect consequences are no less significant, as the absence of the 
right to water and sanitation is closely related to school dropout: children who have to collect water for 
their families tend to miss school hours and are more likely to drop out of school; social discrimination, 
as not being able to wash clothes and to take care of their personal hygiene can be humiliating; reduced 
security, as going to collect water or to the sanitation point carries the risk of harassment and aggression, 
as well as of wild animals [5]. 

Each of the above-mentioned consequences is aggravated if the gender issue is taken into account. In 
Africa, 90% of domestic water collection work is done by women, leading to increased absenteeism from 
school. Lack of adequate sanitation and hygiene means shame, insecurity and physical discomfort. 
Cultural norms make it unacceptable for women to be seen defecating or urinating, forcing them to do 
so before dawn or after dusk, with the consequent risk of assault. In addition, by having to go all day 
without defecating or urinating, women tend to drink less and may suffer health problems as a result [6]. 

The UN resolution urges States and organizations to provide the necessary resources and technology 
to assist countries, especially developing countries, to provide clean, safe, affordable and accessible 
drinking water supply and sanitation. 

In this way, the suitability and necessity of the existence of a cooperation group specializing in the areas 
of water and sanitation at the Universidad Politécnica de Madrid is accentuated. Beyond research, 
assistance to different organizations in the development of projects and the training work in the subject 
of Hidráulica Aplicada a Proyectos de Desarrollo, the Sistemas de Agua y Saneamiento para el 
Desarrollo Cooperation Group tried to counteract the obvious distance that separates what is taught in 
the academic environment and the subsequent practical applications. The way to do this was the 
creation of the Martes Solidarios, in 2015. The aim of this initiative was to generate meeting and 
dissemination spaces that would bring cooperation closer to the academic environment. In line with the 
2030 Agenda, the greatest contribution of the Martes Solidarios to it would be SDG 4 Quality Education, 
but the content of these would encompass all the goals, with a greater weight of SDG 6 Clean Water 
and Sanitation.  

The general objective of this article is to demonstrate the relevance of the Martes Solidarios as an 
activity that generates awareness of the realities beyond the Northern World as well as to awaken 
vocation in students and the general public through the link between the technical and social spectrum 
(Engineering-Society Link). To this end, the specific objective is to create meeting spaces for 
personalities from the field of Cooperation to share their different experiences, learning and projects with 
those attending the Martes Solidarios. 

2 METHODOLOGY 
The Martes Solidarios consist of a series of lectures, which, throughout the second quarter of each 
academic year, take place weekly on Tuesdays at the ETSIDI of the UPM. In each session, speakers 
from different organizations present their specific projects or their general experience in relation to the 
world of Cooperation. The space is divided into an hour of presentation and half an hour of debate and 
reflection on the topic raised with those attending the event.  

As for the themes dealt with in the cycle of the Martes Solidarios, the main ones are Water, Sanitation 
and Hygiene, but without forgetting other equally significant areas such as Energy Supply, Basic 
Habitability, Medical Care, Emergency Aid or the Migratory Crisis. 
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To evaluate the success of the initiative, a quality indicator was developed based on five concepts: 
attendance, satisfaction of the attendees, number of final degree projects related to International 
Cooperation, students enrolled in the course of Hidráulica Aplicada a Proyectos de Desarrollo, and 
visualizations of the sessions on the web. Figure 1 shows the structure of the measurement mechanism 
used in this study: 

 
Figure 1. Indicator used for the evaluation of the success of the Martes Solidarios. 

Beyond an agenda of events, the Martes Solidarios are proposed as an alternative model of connection 
between the theory learned in terms of Cooperation and engineering for development and the reality of 
a world that often seems so far away. 

To achieve this connection, the Martes Solidarios have been able to count on speakers of the highest 
level over the years. To achieve a participation of this quality, requires a very rigorous work and effort 
on the part of the organization of the cycle, both in its previous management and in its execution.   

Regarding the previous management, firstly, during the first four-month period of the academic year, a 
search for possible candidates has to be made among different personalities and organizations within 
the International Cooperation sector, whose topics are considered suitable to be part of the next cycle.  

Then, a schedule of presentations is proposed, establishing a flexible agenda, pending the agreement 
of the speakers.  

Once the cycle has been designed, the speakers are contacted and their agreement to participate in the 
Martes Solidarios on the suggested date is corroborated. 

With the acceptance of the date proposed by the speakers, the official calendar of the Martes Solidarios 
of the corresponding course is published. 

As for the execution of each session of Martes Solidarios, it begins with the reception and presentation 
of the guest. Subsequently, and for about an hour, the speaker's presentation will be followed by half an 
hour of discussion and reflection with the attendees and organizers on the topic raised. 

Figures 2 and 3 show two sessions of the Martes Solidarios at ETSIDI corresponding to the years 2019 
and 2020. 
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Figure 2. Martes Solidarios Session of 18/02/2020 Water for Gode, Ethiopia, by Manos Unidas. 

 
Figure 3. Martes Solidarios Session of 19/02/2019 The drama of the refugees with Acción Contra el 

Hambre, Open Arms, Cruz Roja, Alianza Shire, CEAR, Médicos Sin Fronteras, AECID,  
Fundación Acciona, Cáritas and SERCADE. 

Due to the health restrictions imposed by Covid19, during the 20/21 academic year the Martes Solidarios 
were held telematically, although their structure was maintained. Despite losing the proximity that face-
to-face attendance brings, the telematic format allowed to have speakers from anywhere in the world. 

3 RESULTS 
The assessment of the success of the initiative will be made by looking at the execution of the initiative, 
since the success of management is implicit in the execution itself. Therefore, the following aspects will 
be assessed using the indicator set out in the previous section: 

• Attendance at lectures 
Although the number of attendees at each session has varied according to the topic presented, 
the general participation has been satisfactory since, apart from students, we have always 
counted with personalities from outside the university. 

• General satisfaction of the attendees 
This aspect is the one that has obtained the best results, because in addition to the quality of the 
presentations, it is a unique and pioneering initiative in the dissemination of work and experiences 
related to International Cooperation.   
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• Final Degree Projects 
Every year, around ten final degree projects are presented in relation to the subject of 
International Cooperation. During the last courses some of the most notable projects that were 
delivered were the following: 
o Improving access to basic services in a rural area of Africa. Design of a water treatment plant 

in the region of Matam, Senegal. 
o Water catchment and supply systems for population with precarious access to drinking water 

in the region of Mbozi, Tanzania. 
o Accessibility to quality water and sanitation in a rural community in Guatemala. 
o Design of a water purification system for the Senegal River at Saint Louis University. 

• Students enrolled in the course of Hidráulica Aplicada a Proyectos de Desarrollo 
The subject of Hidráulica Aplicada a Proyectos de Desarrollo, directly linked to the Martes 
Solidarios, has the participation of around twenty students each year. 

• Web session views 
Although the dissemination via web is the pending subject of the organization, in this last course, 
and thanks to the social networks, remarkable progress has been achieved in this aspect. 
Understanding the generation of awareness as one of the main objectives of the initiative, 
reaching a wider audience is essential and for this purpose the RRSS are an ideal tool. 

• Students dedicated to Cooperation  
One of the most tangible results of the Martes Solidarios has been that there are people who have 
seen cooperation as a work to which they can dedicate themselves. 

Finally, and taking into account the criteria described, a result of 2.95/4 (Figure 4) has been obtained 
with the indicator used, which is understood as satisfactory. Figure 4 shows that the most significant 
results correspond to the presentation of the final degree projects, the satisfaction of the attendees and 
the number of students enrolled in the subject. 

 
Figure 4. Results obtained by the indicator used in this study. 

Another achievement of this initiative was to open attendees’ eyes to the relevance of cooperation and 
to the violation of the Right to Water and Sanitation in many countries around the world, since in the 
Western world it is taken for granted, and to understand that as their own, as well as to know the tools 
to fight it. 
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Beyond the results shown, the success of the Martes Solidarios is latent in the consciences and 
vocations awakened among the attendees, which translates into an ethical and moral responsibility 
when it comes to developing the work, understanding cooperation and not charity as the promoter of 
human development.  

4 CONCLUSIONS 
Combating the lack of access to a right such as Water and Sanitation is an absolute necessity to ensure 
the fulfilment of all other human rights. The lack of this access translates into direct problems such as 
food, hygiene and sanitation problems, as well as indirect problems such as the impact on economic 
development, gender equality and the environment. 

Initially, an initiative that sought to bring International Cooperation closer to students, the Martes 
Solidarios have become a benchmark conference agenda, beyond the academic, with not only a 
national but also international scope, given that numerous organizations from around the world have 
passed through this space. 

Students require and respond positively to technical dissemination activities, such as the Martes 
Solidarios, which are spaces for analysis that allow students to analyze engineering problems in 
environments other than those they are familiar with. This need is evident in the success of all these 
conferences and in the preparation of Final Degree Projects in applied development environments and 
in difficult and different social and economic realities. 
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Abstract 
Reducing transactional distance through diverse interactions still poses a significant challenge in online 
learning. One of the dimensions of this interaction is expressed in the 'presence' of the lecturer. This 
presence is important for the creation and maintenance of a learning community, satisfaction of the 
learners, their motivation for learning as well as the quality of the learning itself (Garrison, 2005). In this 
nationwide mix-method study, the quality components of online academic teaching were examined and 
characterized in the period of transition to full online learning following the corona crisis, with an 
emphasis on the student's perspective. We will present practices that increase the presence of the 
lecturer in the course, both on the pedagogical aspect and on the social-emotional aspect; 

Four dimensions of instructional presence will be presented: 

a) The pedagogical quality of the interaction, for example, the clarity of information transfer and 
increased learner involvement; 

b) The emotional quality of the interaction, for example interpersonal skills; 
c) Lecturer availability, such speed of response; 
d) Usability and ease of interaction, e.g. organization of the course website. 

In addition, we will present some implications and recommendations regarding future quality academic 
online teaching, learning and assessment - at the level of the lecturer and at the level of the academic 
institution. 
Keywords: Online learning, Pre-service teachers, Transactional distance. 

1 INTRODUCTION 
The transition to online learning has been fraught with challenges alongside opportunities, and it seems 
that the new routine will be established even as face-to-face learning returns (Panisoara, Lazar, 
Panisoara, Chirca & Ursu, 2020). Thus, there is importance of producing insights and applying coping 
ways, as well as learning from successes. This nationwide study aims to examine and characterize the 
quality components of online academic teaching in the period of transition to full online learning following 
the corona crisis, with an emphasis on the pre-service students. We asked -what the best practices in 
these courses are and what are their recommendations for implementing and improving online courses 
in the future. 

2 THEORETICAL FRAMEWORK 
One of the most cited models in the context of online learning and its challenges, presents the 
'Transactional Distance theory' (Moore 1989, 1997, 2013). According to this theory, the teacher, and the 
learner, who are separated from each other by distance learning, experience a geographical, 
psychological and pedagogical separation that affects the interactions between the teacher and the 
learner, between the learners and themselves, between them and the content and learning environment. 
This theory has since been a starting point for understanding complex processes and practices in the 
context of online learning and may provide guidance to the teacher on how to design learning to reduce 
the distance. Some researchers have attempted to understand the necessity of online course 
interactions and their positive effect on reducing the transactional (Garrison, 2007, 2011; Schmid et al. 
2009; Tamim et al. 2011; Martin & Bolliger, 2018; Quong, Snider & Early, 2018). 
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In various studies, it has been found that the interactions affect learner's engagement in online learning 
(Anderson, 2004), their satisfaction and achievement. Moore (1993) noted three types of interaction that 
are essential for the effectiveness of the online course and the creation of meaningful learning: (a) 
learner interactions (b) learner-teacher interactions (c) learner-teacher interactions. Chang (Zhang, 
2003) has shown that there is another interaction that takes place- between learners and the digital 
interface of the online environment. 

3 “PRESENCE" IN AN ONLINE COURSE  
These interactions were found in later studies too as affecting the level of learner engagement and 
community feeling (Lear et al. 2010). In the Community of Inquiry model, Garrison described, in parallel 
to these three types of interactions, three types of "presence": Cognitive presence, social presence, and 
instructional presence. He argues that combining them creates a more effective learning experience 
(Garrison, Anderson, Archer & Rourke, 2000). There are three roles associated with the lecturer's 
teaching presence: 1) Design and organization of learning experiences, which occur before and during 
the course, including content organization, integration of learning activities, assignments, and 
assessment methods. 2) The lecturer's responsibility for the creation, assimilation and monitoring of the 
activities that encourage interaction between the course participants and between them and the content. 
3) Direct Teaching - includes the ability of the lecturer to lead and share knowledge with the learners, 
using a variety of pedagogical strategies (Anderson, Rourke, Garrison, & Archer, 2001; Garrison & 
Cleveland-Innes, 2012; Kanuka & Garrison, 2004). 

Sheridan & Kelly (2010) presented indicators of lecturer presence, which were perceived by students 
as of high importance: clear course requirements, addressing student needs, providing real-time 
information and feedback. The researchers argue that students considered communication with the 
lecturer and response to their needs more important than the ability to see or hear lecturer 
synchronously. In another study (Mupinga, Nora, and Yaw, 2006), the researchers found that students 
prioritized their expectation of communicating with the lecturer, receiving feedback, and creating a 
challenge. In this study we will examine how, or not, these aspects are reflected in the best online 
courses taught during the corona. 

4 RESEARCH QUESTIONS 
1 What dimensions of the lecturer's teaching presence are perceived as important in quality online 

courses, from the perspective of students in the Corona period? 
2 What is the prevalence of these dimensions in student descriptions that came up in interviews? 
3 What are the quality components of each of the dimensions found and how are they reflected, in 

the perception of students, in the online courses? 

5 METHODOLOGY 
The study is a qualitative study that is supported in part by quantitative findings.  

The qualitative sample- included 12 academic institutions for teacher training. We distributed an 
invitation for pre-service teachers to recommend an excellent course they attended during the first 
corona semester and to explain their choice.  

278 students responded. Of these, we interviewed 40 students in a semi-structured interview from which 
we extracted the quality components of the course, in content analysis method.  

Any meaningful statement made by the interviewee constitutes an 'expression'. Total expressions 430 (E). 
In addition, we interviewed 15 lecturers whose courses they taught were recommended by the students, 
for the purpose of cross-referencing the information. 
Quantitative sample: Online questionnaires were administered to 380 students from 7 diverse teacher 
training institutions. There is representation for all geographical areas and sectors. In this paper we will 
not present the quantitative results. 
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6 FINDINGS 
The findings of qualitative research point to four dimensions that are perceived, by the students, as 
affecting the quality of online courses (Table 1).  

For each of the dimensions found, themes were defined, which constitute the quality components of that 
dimension. 
In addition, the prevalence of each of the dimensions and quality components is presented. 

Table 1; Dimensions and quality components of online learning. 

Dimensions (%E) Quality components (prevalence) 

A  ) Pedagogical Quality of 
interactions (59% E) 

1. Clarity of knowledge transfer  )37(  
2. Increasing Involvement  )35(  
3. load  )33(  
4. Diversification of methods  )17(  
5. Documentation and recording  )17(  
6. Designer Feedback for Students  )16(  
7. Digital Literacy  )15(  
8. Motivation of discourse  )12(  
9. Applicability  )12(  
10. Presentation skills  )12(  
11. Illustration  )11(  
12. Relevance and up-to-datedness  )8(  
13. Formative evaluation for Lecturer  )7(  
14. Organization of the lesson  )6(  
15. Virtual presence in content  )6(  
16. Transcendence  )4(  
17. Personal pace  )4(  
18. Students'  voice  )3(  

B)Emotional Quality of interactions 
(19% E) 

1. Empathy and caring     )32(  
2. Interpersonal skills  )25(  
3. Personal relations  )12(  
4. Personal monitoring     )8(  
5. Relaxed climate  )3(  

C) Availability of lecturer (16% E) 1. Diversification of communication means  )21(  
2. Speed of response  )20(  
3. Addressing the need  )20(  
4. Clear schedules  )8(  

D) Clarity of interactions (6% E) 1. Organization of the course site  )11(  
2. Classroom management  )8(  
3. Organization of the course )7(  

7 DISCUSSION 
From this study we learn that the lecturer's instructional presence in the online course is characterized 
by four main dimensions: the pedagogical quality of the interaction, the emotional quality of the 
interaction, the lecturer's availability and the clarity of the interaction. Of the four dimensions, the 
pedagogical quality of the interaction is perceived by the students as the most significant factor of the 
teaching presence, 59% E = (Expressions) out of the total expressions analyzed in the interviews. 

The teaching presence of the lecturer in the dimension is intended to achieve a number of goals: A) To 
motivate his interactions with the learners and among themselves by means such as creating 
opportunities for peer learning and encouraging students' involvement in the lesson. B) Empower the 
learner by providing feedback, inviting his/her voice and enabling learning at a personal pace. C) 

3182



 

 

Creating an organization and order through attention to the structure and organization of the course, 
maintaining a schedule and a reasonable dose of loads. Moreover, the pedagogical quality of the 
interaction is expressed through the lecturer's teaching skills in two areas, one is his/her expressiveness, 
such as presentation skills, clarity in knowledge transfer and digital literacy and the other is related to 
content and methods, such as diversity of teaching methods, relevance and up-to-date content.  

The lecturer is present twice: both in the live synchronous meeting and through the organization of the 
content, its design and mediation for the learners. In the context of digital literacy. An interesting finding 
is that a course is perceived as good, not necessarily in line with the lecturer's digital literacy, unlike 
other studies (Shamir-Inbal and Blau, 2016) that present the professional use of technology as a means 
of promoting digital intelligence among learners. 

Previous studies have found that the component of emotional presence is prominent and vital in the 
digital learning environment and as a basis for the pedagogical dimension (Cleveland-Innes & Campbell, 
2012 Warren, 2018) where in this study the emotional quality of interaction appears second. Students 
want to meet the person in the teacher and not just the learning content. It is important for them to feel 
that they are "seen", understood and empathized with their needs during this challenging period. The 
emotional index is embodied and implied even within the pedagogical index, but it translates into 
teaching practices and not for an exclusive emotional response. 

The dimensions of clarity and availability express the students' need for a quick, efficient, and simple 
response throughout the learning process, whether this response is provided on the lecturer's initiative 
or in response to their requests. These findings are consistent with recent studies showing that aspects 
of matter of fact and real-time interaction between the lecturer and the student are perceived as 
influencing the quality of learning while lack of communication inhibits learning (Nambiar, 2020; Dhawan, 
2020; Preisman, 2014). 

8 SIGNIFICANCE OF THE STUDY  
Concerns the possibility of producing practical recommendations regarding the quality of an online 
course, both for the lecturer as an individual and for the academic institution as a system. The emphases 
for the lecturer relate to increasing social emotional availability for the students, awareness of the needs 
and the learning load. Practices such as learning "in small portions", by segmenting the course content 
or spaced learning, without sacrificing coherence and continuous connection between parts of the 
course have been found to be beneficial to students.  
In addition, the regulation of digital applications may contribute to the efficient use of media and increase 
learning efficiency and effectiveness. Emphasis for the academic institution refers to the training of the 
lecturers, rethinking the processes of training the lecturers, providing technical support, building an 
institutional dashboard and solutions to provide basic physical conditions for online learning for all 
students. 
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BIAS AND NOISE AS SEVERE PROBLEMS OF ASSESSMENT AND 
TEACHER TRAINING 

F. Brosow 
University of Education Ludwigsburg (GERMANY) 

Abstract 
Human judgments are biased and noisy. Bias is a systematic error that invites a causal explanation. It 
leads to judgments that deviate in a predictable direction from the correct value. Noise means a random 
scattering of judgments. This paper addresses the serious problems of bias and noise in the assessment 
of scholarly articles as well as of students in schools and universities. It shows how to detect the extent 
of noise within a specific group of students and makes suggestions about how to address this problem 
time efficiently through structured peer assessment in teacher training. 

Keywords: bias, noise, peer assessment, teacher training, evaluation, judgment, grades, philosophy, 
ethics, humanities, education, noise audit, debiasing, noise reduction. 

1 INTRODUCTION 
Human judgments are biased and noisy. Bias is when judgments deviate systematically and in a 
predictable direction from the true value. [1] This deviation has usually a causal explanation. Noise refers 
to a random scattering of judgments. [2] This paper addresses the serious problems of bias and noise 
in the assessment of scholarly articles as well as of students in schools and universities. 

Fig. 1 illustrates the difference and the relationship between bias and noise. The hits of group 1 are 
hardly noisy or biased. Group 2's hits are biased because they miss the target in the same way. Group 
3's hits are noisy because they miss the target in a random way. Group 4's hits are both, biased and 
noisy, because, on the one hand, they all miss the target in the same way, but within this distortion, 
there is a large, random-looking scatter. [3]  

 
Figure 1. Four targets. 

Bias and noise can interact in complex ways. For example, different biases can also partially cancel 
each other out, and people can be affected to different degrees by different biases, resulting in noise. 

One famous bias is the halo effect, which causes, for example, good-looking people to be considered 
more competent in a statistically significant way than people who are judged to be less attractive. [4] 
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The first, general impression is thereby transferred to the assessment of other characteristics in order 
to maintain consistency. Thus, when people assess the competence of other people, this assessment 
correlates with their assessment of the attractiveness of these people. This is a bias because the scores 
obtained in objective competence tests and/or the competence judgments of people who do not get the 
opportunity to evaluate the attractiveness of the person being judged do not correlate with that person's 
attractiveness.  

That is, people make more accurate judgments of attractive people's competence, on average, when 
they are not given information about the appearance of the people being evaluated. Rules of thumb can 
be derived from this, e.g., that people who appear attractive to us are often (not always) less competent 
than we intuitively assume. Of course, rules of thumb like this are prejudices for which there are many 
exceptions. But if many people modify their intuitive judgments about attractive people in the direction 
of a more pessimistic assessment of competence, in the majority of cases the majority of these people 
will arrive at judgments that correlate more strongly with the actual competence of the people being 
judged. These statistical effects are what we are concerned with here.  

We speak of noise, on the other hand, if the deviation from the true value does not depend on the 
situation (which is the same for all judges and may cause a similar bias in all of them), but on the judge 
or chance. The generic term for the different types of noise in a system is system noise. [5] 

If within a department, the grade point average of professor A is constantly higher than that of professor 
B, this is called level noise. The noise here arises from the randomness of whether the assessment is 
made by professor A or by professor B. If both professors have a similar grade point average, but 
professor A evaluates certain traits more positively or weights them more heavily than professor B, this 
is called pattern noise. The noise then results from the randomness of how the professor who ends up 
in charge of the assessment weights the given factors of the case.  

Pattern noise can be stable or depending on the occasion. If a professor always evaluates cases with 
identical properties in the same but individual way, this is called stable pattern noise. If she evaluates 
the same kind of case differently on different occasions, this is called occasion noise. Occasion noise 
results from differences in the circumstances under which the evaluating professors make their 
judgments. These include factors such as their subjective mood, the weather, the time of day, soccer 
scores, and other random factors that should not be correlated in any way with the evaluation, but 
unfortunately often are. [6] 

To identify bias, one must know the correct value that was missed. This can be illustrated by removing 
the targets from Fig. 1 which leaves us with some marks on the surface behind them as seen in Fig. 2.  

 
Figure 2. Marks without targets. 

Now it is no longer obvious whether the hits of groups 1 and 2 are biased or which group hit the target 
more often or better. Noise, on the other hand, can still be identified. The fact that the hits of groups 3 
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and 4 are widely scattered indicates the problem of inaccuracy even if we do not know where the ‘bull’s 
eye’ is. [3] As long as one knows that the target had a specific point that has been aimed at, the noise 
is an obvious source of error that should be eliminated. 

In mathematical statistics, the mean square error (MSE) indicates how much judgments or measured 
values deviate from a real or imagined ideal value. This deviation can be represented in Fig. 3 based 
on the Pythagorean theorem. (The area of the square above the hypotenuse is equal to the sum of the 
areas of the squares above the catheti.) The MSE decreases as bias or noise decreases. Thus, reducing 
noise is worthwhile regardless of whether bias is also avoidable. [7] 

 
Figure 3: Mean Square Error, Bias, and Noise. 

This is relevant, for example, in the case of essay evaluations in various subjects like philosophy or 
humanities in general, where there is no objective method for determining the ‘correct’ grade. As long 
as there are more or less appropriate judgments, noise is an obvious source of error that should be 
eliminated. 

Unfortunately, the problem of noise is easily overlooked at one-time evaluations. Therefore, it is highly 
underestimated in educational assessments, when a student's essay is graded only once by a single 
professor. The uniqueness of an assessment does not remedy its possible inaccuracy; it only makes it 
more difficult to detect inaccuracy. If the evaluating professor was a member of group 4 in Fig. 1 or 2, 
three out of four students would end up with a highly inappropriate grade, although we may not be able 
to say which one of the four assessments is the most accurate. 

Statistically, reducing noise has been shown to reduce deviation from the appropriate grade even when 
it is not known what the appropriate grade for the essay is. The question of whether noise should be 
avoided where it occurs can therefore be answered with a resounding 'yes' using statistical mathematics. 
The open question is whether it is worth the effort.  

To answer this question, one needs to know the amount of noise in a system and the effort necessary 
to reduce noise in this system. As a first step, we need to collect empirical data that can be used to 
uncover the true amount of noise in our educational institutions. Such a survey is called a noise audit. 

2 METHODOLOGY 
When it comes to methodology, a noise audit is comparable to other empirical studies. [8] However, the 
goal of a noise audit is not to make generalizations that apply to a great number of different systems. In 
a noise audit, we want to find out in which degree our general observations regarding noise and bias 
apply to a specific system, for example, our own institution. So, we do not need a high number of 
participants. It is more important to use participants who belong to the very system we want to improve. 
This makes it more likely that they accept the results of the audit as a real problem for them.   
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In the winter of 2018/19, I conducted a noise audit with 19 advanced philosophy students at the 
Ludwigsburg University of Education in Germany. At this time, I did not yet know that there was a name 
for what I planned to do, nor did I follow any formal instructions on how to conduct a noise audit. [8] The 
participants studied to become Ethics teachers, so evaluating philosophical essays was just something 
they needed to learn. 

Instead of making the students write an essay which I would then correct and evaluate, I made them 
write a test. They had 90 minutes to correct and evaluate an essay that I had written as a student at the 
university. My goal was to demonstrate them the necessity of evaluation criteria instead of just choosing 
the first grade that comes to mind after reading a philosophical essay. So, I equipped them with a 
catalogue of criteria that were supposed to help them with their evaluation. 

1 Mastery of Language (sentence construction, punctuation, capitalization, grammar, wording, 
expression, etc.)  

2 Scholarliness (quality/scope of literature research, use of citations, correct and enough 
references, technical terms correctly explained, use of arguments, conclusions, connections, etc.)   

3 Content (clear research question, sticking to the topic, appropriate detail, the correctness of 
statements, critical distance, fair discussion, awareness of the problem, conceptually precise, 
etc.) 

4 Style (concise, clear, use of examples, structured, sequence of thoughts, interesting, authentic, 
philosophical, factual, etc.) 

5 Thoroughness (completeness, format errors, neatness, typos, carelessness, word omissions, 
duplications, slang avoided, etc.) 

The essay had little more than 3000 words, about half the length of a regular essay the students were 
used to write. I willfully added about 100 errors of various kinds, to make sure that the students had 
plenty of opportunities to find something that called for improvement. In each of the five categories, the 
students were asked to give points from five (excellent) to one (very weak). The students were free to 
decide to what degree these points should influence their overall grading decision.    

For the final evaluation, they had to decide which grade the essay deserved if it was a real essay in the 
course that they had just participated in. This task referred to the German grading system using 13 steps 
from ‘excellent’ to ‘very weak’: 1.0, 1.3, 1.7, 2.0, 2.3, 2.7, 3.0, 3.3, 3.7, 4.0, 4.3, 4.7, 5.0. (Note, that in 
this grading system a low number is good while the five categories work with a five-point-scale where 
five points are very good, and one is very bad.) Before I added the 100 errors, the essay was graded as 
1.3 by my former philosophy professor (in 2003). 

3 RESULTS 
The best performance was about 75% detection of exam-relevant errors, the weakest performance was 
about 40%. In some cases, this can be explained by a lack of time when students worked very slowly. 
However, in most cases, the students quit searching for errors and turned in their test before the 90 
minutes were over. It is unlikely that a teacher can invest this much time in essay evaluation on a regular 
basis.  

The range of grades and scores is surprising. Despite the constant number and nature of errors, the 
grades awarded vary widely. The best grade awarded was 2.7, the worst was 5.0. Several students 
awarded grades that do not even exist in the German grading system they were supposed to use.  

The awarded grade was not directly related to the number of errors found. For example, 5.0 was 
awarded even though only less than 60% of the errors were noticed. Of those who correctly marked 
more than 70% of the errors, 2 out of 3 still gave the paper a score of 3.0.  

In most cases, the students decided that the essay did not deserve the best or the worst possible rating 
within a category. However, they did not agree on how good or how bad the performance in a category 
was between those two extremes. This is true even for those students who found a comparable number 
of mistakes. The students seem to widely disagree on how many mistakes of a certain type in a text of 
3000 words represent a 2, 3, or 4 on a five-point scale.  

All this raises the question of what these students base their grading on in the first place.  

The data suggest that for many, the evaluation depended primarily on subjective factors. This means 
that the grades they will later award as schoolteachers might bear no discernible relationship to the 
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performance of their future students. This is a massive problem that affects not only individual teachers 
but the entire education system, especially when it comes to humanities. 

Table 1. Results of a noise audit among future schoolteachers. 

Mistakes 
 Found 

Grade 
 Awarded 

Mastery of 
 Language Scholarliness Content Style Thoroughness 

40 3.5 3 2 2 2 2 

43 2.7 3 3 4 4 2 

43 3.2 2 3 3 3 2 

45 4.5 3 2  2 3 

49 3.7 3 1 2 2 1 

51 2.7 3 3 3 3 2 

52 3 2 4 4 3 3 

53 3.3 3 2.5 2.5 4 2 

57 4 2 2 4 3 2 

60 5 2 2 3 2 1 

61 3 3 4 3 4 3 

63 3.3 3 3 3 3 1 

65 4 3 2 3 4 2 

69 3.5      

69 3.3 3 3 3 3 2 

70 4 3 2 3 3 2 

71 3 3  4 3 2 

72 3 4 2 3 4 1 

76 4.3 3 2 2 2 2 

It is hard to imagine how the results in Tab. 1 could be any noisier. A common reaction is to blame the 
students. It seems obvious that they lack the competencies and the experience to use the grading 
system, the five categories, and the five-point scale in a self-confident and objective way. Clearly, 
schoolteachers and professors with more experience would perform much better. – Well, would we? 
The only way to know for sure is to conduct a noise audit.  

4 CONCLUSIONS 
What can we do to help our students to reduce this kind of noise in their future essay evaluations as 
schoolteachers? What can we do to reduce noise in our own evaluations of their essays and oral exams? 
And what can we do to reduce noise in peer review of academic papers? 

According to Daniel Kahneman, Olivier Sibony, and Cass R. Sunstein whose book Noise. A Flaw in 
Human Judgment was the inspiration to write this paper, there are at least some things we can try to 
reduce noise (and bias) in any given system. [9] 

An important point seems to be the qualification of the person who is in charge of an assessment. [10] 
For example, students who misspell English words on a regular basis will have a hard time noticing the 
misspelling of others. So, high quality education is crucial to reduce noise regarding all subjects.  

Although group decisions tend to amplify noise [11], peer review may reduce level noise if different 
experts with an outside view evaluate the same text independently. However, peer review does not 
reduce pattern noise, as long as experts still judge intuitively, without using a case scale and strict 
protocols. [12] A good peer review process minimizes all kinds of system noise.  
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As the example of the halo effect shows, the flow of information must be carefully controlled. We have 
to make sure that we have all the information we need for the assessment. At the same time, we must 
avoid information that might bias our evaluation. This can be achieved by anonymization and double-
blind reviews.  

The assessment should be structured into mediating assessments. Instead of evaluating the paper as 
a whole right away, we should split the assessment into several independent evaluation dimensions. 
Often, this needs to be done only once, so that we can reuse the created structure of categories for 
future assessments of the same kind.  

In my own noise audit, I used five categories, but those categories were not supposed to determine the 
final grade directly. What we are looking for are independent categories, that give us, if combined, a 
complete picture of the quality of the essay. My own contribution to a less noisy assessment in 
philosophy is the TRAP-Mind-Matrix, a chart that can be used by individuals and groups to determine 
the degree to which a discussion deserves to be called ‘philosophical’. [13]  

Next, we need a common frame of reference for the assessment of each category. In the example of 
my own noise audit, the five-point scale turned out to be too vague. Students did not know how many 
errors within a category resemble a score of 2, 3, or 4 on this scale. This can be avoided using a case 
scale that allows us to decide by comparison which of some exemplary cases matches best the essay 
in question. Comparative judgments are usually less noisy than absolute ones. 

Wherever possible, the evaluation of the different dimensions should use an outside view. Vague terms 
like ‘appropriate’ or ‘good’ rely on an inside view by referring to intuitions. This increases noise because 
there is no clear, external standard of ‘appropriate’ or ‘good’. Using an outside view means to frame the 
possible assessment in terms that can be objectively shown to match the given case. This can be 
achieved by referring to rules, facts, and statistics instead of intuitions.   

The independent, intermediate assessment dimensions should be worked on by different judges who 
do not communicate about their assessment. After they are done, the judges who worked on the same 
dimension may learn about the anonymized assessment of each other and try to achieve a consensus 
(Delphi method). If this fails, the average score of all judges counts as the consensus. 

At the end of the evaluation process, the results in each dimension get combined to the final assessment 
following a strict rule or algorithm that infers the result from the intermediate ratings. An intuitive 
judgment is deferred until the end of the process and should only overrule the inferred result in the case 
of a 'broken-leg scenario'. This term refers to cases that are so unusual that it would seem irrational to 
stick to the appointed algorithm. In all other cases, algorithms are superior to intuitions.    

The implementation of all these criteria in academic peer review seems difficult because respect-experts 
tend to trust their intuitions more than they trust statistics about noise and bias. [14] The implementation 
of noise reduction in teacher training may seem to be easier, but educational institutions often lack time 
and money to evaluate the same text more than once by different teachers, tutors, or professors. Even 
the most idealistic professors with the best intentions have limited time and resources to work on all the 
noise reduction criteria on their own. So, what can we do to reduce noise beyond our institutional and 
personal resources? 

My idea to deal with this issue is to talk openly about the problem of bias and noise with our students 
and to make them a part of its possible solution. Our students have an intrinsic interest in a fair grading 
system because their academic career depends on it. Especially future schoolteachers need to learn 
how to evaluate the essays of their future students anyway. So, let’s make their participation in the 
academic assessment of student essays a part of teacher training! 

This is how this might work: We ask the students to send in two versions of each essay. We correct the 
normal version as usual. However, the second version is anonymized. We randomly choose some 
students of the same class and tell them to evaluate the essay in one of the evaluation dimensions using 
the noise reduction criteria mentioned above. We teach them how to do that and why it is important. 
Students who agree to invest this extra effort of active peer review gain the benefit of a passive peer 
review of their own essays. For the others, nothing changes.  

Of course, the professors need to stay in charge of the final grades. Student peer-assessment should 
not replace our process of reading, correcting, and commenting on the essays of our students. But we 
can double-check our grading by taking into account the results of a student peer review. This way, the 
decision of how much extra effort should be invested to reduce noise in the academic grading system 
rests with the people who benefit most from this kind of noise reduction: the students.  
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These ideas and instruments have yet to be tested, of course. After having learned about the true 
amount of noise in educational institutions in general [2] and among my students at my home university 
I am highly motivated to do so. – What about you?  
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INCREASING STUDENTS' MOTIVATION IN THE COURSE "DIGITAL 
SIGNAL PROCESSING" USING ACTIVE LEARNING 

A. Borodzhieva, I. Tsvetkova 
University of Ruse "Angel Kanchev" (BULGARIA) 

Abstract 
Nowadays, the greatest provocation for university educators is to increase the students’ attention to the 
topics studied in the courses. This requires applying innovative ideas by the lecturers in the universities 
for making the classroom experience more attractive to the students. Such innovative ideas are creative 
teaching, audio, and video tools, “real-world” learning, working in teams on projects, etc. The paper 
presents the active learning strategies used in the course “Digital Signal Processing” for increasing 
students' motivation in learning this course. 

Keywords: Digital Signal Processing, active learning, MATLAB. 

1 INTRODUCTION 
Increasing students’ motivation is a challenging task [1]. These days, students are easily distracted by 
looking at their phones, mostly to scroll through social media. If they are on a computer, they have 
several windows open, doing several things that mainly prevent them from focusing on one action. So 
the first step is to engage them in one task and to stay focused during exercises. The next task is to 
motivate them to have a greater enthusiasm to work, which will help them learn easier and faster. 

The purpose of the training in the course “Digital Signal Processing”, included as mandatory in the 
curriculum of the specialty “Information and Communication Technologies”, educational qualification 
degree “Bachelor”, is to acquaint students with the main issues of theory and practice of digital signal 
processing. The lecture material focuses on the hardware and software for digital signal processing. 
One of the basic topics in the course is “Generation of Signals Using MATLAB”. The aim of the topic is 
for students to learn to apply MATLAB [2] for the generation and elementary processing of signals. The 
main types of sequences that are used in the theory of digital signals and systems are generated. During 
the classes, each student receives an individual assignment in which he/she must generate a sawtooth 
signal, a composite signal of two sinusoids, mixed by white noise, etc. using MATLAB. 

Creative teaching uses tools for stimulating creativity. Using visual exercises with simulations and 
laboratory boards excites students’ minds and captures their interest. Incorporating audio-visual 
materials during the classes, for example, multimedia interactive tests, movies, pictures, helps the 
students’ imagination grow and understand the concepts better. Working together as a team during the 
classes also encourages the students to learn and think better, and of course, the end result of the 
collaborative effort is always immense. 

Therefore, active learning methods engage students in learning, using activities such as reading, writing, 
discussion, or problem-solving (Fig. 1), and promote analysis, synthesis, and evaluation of the class 
content. 

 
Figure 1. Active learning activities. 
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Active learning methods also provide students with informal opportunities for feedback on how well they 
understood the material. This is really important in distance learning during the COVID-19 pandemic 
this academic year. An additional advantage in this course is that students can perform all tasks at home 
because in the exercises they use software to create mentioned signals, for example, MATLAB or 
SciLab. So last year during the pandemic all students can learn the material, without any worries 
accompanying the work with real equipment during the laboratory exercises. 

2 APPROACHES THAT ENGAGE STUDENTS IN LEARNING 
Developing skills for cooperation and teamwork between students transform the atmosphere of the 
classroom and qualitatively changes the role of the teacher during the classes. Many surveys show that 
the effectiveness of learning increases when students collaborate, share ideas, work on common 
projects, and build the foundations of subject knowledge [3-5]. Teamwork involves interaction between 
students and lecturers (Fig. 2). In the 21st century, the ability to work effectively with others, to cooperate 
and interact with them is associated with the ability to think critically and solve problems, with the skills 
of communication and creativity. Moreover, this is a key skill for the modern work environment, in which 
interaction and exchange of ideas are very important. 

 
Figure 2. Teamwork abilities. 

Problem-solving is significant for developing useful skills (Fig. 3), but also during this process students 
are more engaged. It consists of a couple of stages like “define the problem”, “generate an idea”, 
“evaluate the solution” and “implement and evaluate” [6]. All tasks can be done in groups or alone, 
depending on the topic. 

 
Figure 3. Problem-solving skills. 
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In Game-Based Learning (GBL), the characteristics and principles of the game are set out in the learning 
activities [7], encouraging students' engagement and motivation to learn the material in the course. The 
components of GBL are presented in Fig. 4. 

 
Figure 4. Components of game-based learning 

The learning is based on playing the game and promotes critical thinking and problem-solving skills. 
Generally, digital game-based learning and serious games offer many benefits shown in Fig. 5 and 
improve education. 

 
Figure 5. Benefits of game-based learning. 

A student-centered approach engages students and it is more interesting for them when applied with 
games but also helps them to develop skills like critical thinking and problem-solving. Game-based 
learning and serious games can be considered effective educational tools. 

3 INCREASING STUDENTS' MOTIVATION IN THE COURSE "DIGITAL SIGNAL 
PROCESSING" 

To increase students’ motivation in the course “Digital Signal Processing” different active methods are 
used. They will be presented with examples of tasks from the topic “Generation of Signals Using 
MATLAB”. In addition, solutions of all given tasks are presented and the results are explained. 

The aim of the exercise is the application of MATLAB for generation and elementary signal processing. 
The main types of series that are used in the theory of digital signals and systems are generated. 

The signals used in everyday life can be divided into the following types [8]: 1. arbitrary in magnitude 
and continuous in time, Fig. 6 a; 2. arbitrary in magnitude and sampled in time, Fig. 6 b; 3. quantized by 
magnitude and continuous in time, Fig. 6 c; 4. quantized by magnitude and sampled in time, Fig. 6 d. 
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 a) b) 

 
 c) d) 

Figure 6. Classification of signals. 

At the beginning of the exercise, the lecturer gives some theoretical notes and explanations about 
definitions (Fig. 7). 

 
Figure 7. Theory part presented by the lecturer. 

In this exercise, the students are acquainted with the unit impulse and unit step also. Their definition, 
analytical and graphical presentation are given below. 

1. Series – a unit impulse  also known as a Kronecker function. The delta pulse is a discrete 
signal that has a value of one only for the zero time discrete ( ) and a value of zero for all other 
time discretes, which are set as a final interval  in MATLAB (Fig. 8) [9]: 

. (1) 

2. Series – shifted unit impulse  In the general case, the delta pulse may have a time offset 
 (positive or negative) in the final interval  (Fig. 9) [10]: 
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Figure 8. Unit impulse. Figure 9. Shifted unit impulse. 

3. Series – unit step  The unit step is a discrete signal, which has a value of zero for the time 
discretes  and has a value of one for all other values of n (Fig. 10) [8]: 

 (3) 

There are the following two dependencies between the series  and  [8]: 

 and . (4) 

Each series  can be represented by the sum [8]: 

 (5) 

4. Causal series  – Fig. 11: 

. (6) 

 
Figure 10. Series – unit step. Figure 11. Causal series. 

The main arithmetic operations applied to series are the addition of two series, subtraction of two series, 
multiplication of a series by a constant, multiplication of two series, and division of two series. When two 
series are related to an expression  where k is an integer, it is said for  to be the 
series  time-shifted with k samples (k > 0) [10]. 

During the classes in the course “Digital Signal Processing” on the topic “Generation of Signals Using 
MATLAB”, each student receives an individual assignment in which he/she must generate a sawtooth 
signal, a composite signal of two sinusoids, mixed by white noise, a cosine signal with a given frequency 
and exponentially decreasing amplitude, a unit impulse, a unit step, and a unit ramp using MATLAB. 
Students need to solve four tasks, which will be presented with their solutions in the paper. To all of 
them, they need to write the source code in MATLAB and to draw the figure with the result, as well as 
to explain the results. Each task is assigned to a student who acts as a teacher, explains the code in 
MATLAB to his/her colleagues, explains the graphical results and answers questions such as how a 
parameter affects the visualized results, and also tells about some of the applications of the generated 
signal. 
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Task 1: Generate a sawtooth wave with a frequency of  and a duration of  if the sampling 
frequency is  Draw the first  of the generated signal.  

The solution of Task 1 is presented in Fig. 12, where the source code and the figure from MATLAB are 
given. 

 
Figure 12. Solution of the first task. 

The sawtooth wave (or saw wave), generated in this task, is a kind of non-sinusoidal waveform. It is 
named in this was based on “its resemblance to the teeth of a plain-toothed saw with a zero rake 
angle” [10]. A single sawtooth is called a ramp waveform. The sawtooth waves have many applications 
(Fig. 13). 

 
Figure 13. Applications of sawtooth waves. 

In this task, each student receives different values for the frequency and duration of the generated 
signal, as well as for the time interval in which the generated signal will be visualized. Students are 
expected to answer the question “What will be the amplitude of the generated signal?”, and if the 
amplitude needs to change, what in the code will change. They must answer the questions “How many 
“teeth” will the generated signal contain for the signal duration?” and “How many “teeth” will the 
generated signal contain for the time for which the generated signal is displayed?”. The answers to these 
questions are based on the relationship between the frequency and period of the generated signal, and 
the number of “teeth” that can be put for the period or for the time interval for visualization. 

Task 2: Generate a signal  with a duration of  consisting of two sinusoids, the first one  is 
with a frequency of  and a single amplitude, and the other one  is with a frequency of  
and twice the amplitude. The sampling frequency is  Add normally distributed white noise to the 
signal, the amplitude of which is twice less than the component with a frequency of  Divide the 
graphics window into four parts and draw the first fifty points of the signals    and of 
the signal mixed with noise  in each of them. 
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The solution of Task 2 is presented in Fig. 14. 

 
Figure 14. Solution of the second task. 

A sine wave or sinusoid, generated in this task, is a continuous wave and a mathematical curve 
describing a smooth periodic oscillation. It is named after the function “sine”, of which it is the graph. Its 
parameters are the amplitude, ordinary and angular frequency, and phase [8]. Sine waves occur often 
in mathematics (pure and applied), as well as physics, engineering, signal processing and many other 
fields. The sine waves occur often in nature, including wind waves, sound waves, and light waves. A 
cosine wave is said to be sinusoidal, because it is a sine wave with a phase-shift of π/2 radians. The 
human ears can recognize single sine waves as clear sounding because they are representations of a 
single frequency with no harmonics. A sound made of more than one sine wave will have perceptible 
harmonics to the human ears. The addition of different sine waves results in a different waveform and 
changes the timbre of the sound. Presence of higher harmonics in addition to the fundamental one 
causes variation in the timbre (the reason why the same musical note with the same frequency played 
on different instruments sounds different) [10]. If the sound contains aperiodic waves in addition to the 
periodic sine waves, then the sound will be perceived to be noisy, as noise is characterized as being 
aperiodic or having a non-repetitive character. In 1822, Joseph Fourier, a French mathematician, 
discovered that sinusoidal waves can be used as simple building blocks to describe any periodic 
waveform, including square waves [8]. It is frequently used in signal processing and the statistical 
analysis of time series. 

White noise, used in this task, is noise with a continuous spectrum and a constant spectral density. 
Physically white noise is obtained by adding countless many harmonic signals with infinitesimal equal 
amplitudes and frequencies that differ infinitely little from each other [10]. It is used as a measuring 
signal in acoustics, radio engineering, etc. 

In this task, each student receives different values for the frequencies and the amplitudes of the 
sinusoids and the noise, as well as the duration of the generated signal and for the number of the points 
for which the generated signal will be visualized. Students are expected to answer the question “What 
will be the amplitude of all the generated signals – each of the sinusoids, their addition and the signal 
mixes with the noise?”. They must answer the questions “How many “waves” will the generated signals 
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contain for the signal duration?” and “How many “waves” will the generated signals contain for the time 
for which the generated signals are displayed?” 

Task 3: Generate a cosine signal  with a frequency of  and exponentially decreasing 
amplitude, changing according to the law:  Define time t as a vector-row with 500 points that 
are equidistant from each other in the range from 0 to  Draw the generated signal, as well 
as its envelope, showing the law of change of its amplitude. 

The solution of Task 3 is presented in Fig. 15, where the source code and the figure from MATLAB are 
given. 

 
Figure 15. Solution of the third task. 

The “exponential” signals literally represent an exponentially increasing or falling series, describing 
growing signals or shrinking signals [8]. The exponential signals model the behavior of many 
phenomena, for example the decay of electrical signals across a capacitor or inductor in RLC circuits in 
the field of electrical engineering. 

In this task, each student receives different values for the frequency and the duration of the generated 
signal, as well as the law of the amplitude changes. Students are expected to explain the graphical 
results and answer the question “How many “waves” will the generated signal contain for the signal 
duration?” and “How many “waves” will the generated signal contain for the time for which the generated 
signal is displayed?” 

Task 4: Using the capabilities of MATLAB, generate the following discrete signals: a) a digital unit 
impulse, represented as a vector-column with 100 elements; b) a digital unit step, represented as a 
vector-column with 100 elements; c) a digital unit ramp (single-varying slope), assuming that the time 
changes from 0 to  with a change step of  and the signal is also represented by a column-
vector. Draw the discrete sequences by placing an appropriate scale on the axes for better visualization. 

The solution of Task 4 is presented in Fig. 16. 

Here the variety of assignments options is much less, as only the number of samples of the generated 
signal and the number of samples that will be displayed are given, but the number of the visualized 
discretes may not be very large, as they will not be clearly visible on the graph as individual discretes. 

The Dirac delta function (δ function) in mathematics, also known as the unit impulse, is a generalized 
function or distribution over the real numbers, whose value is zero everywhere except at zero, and 
whose integral over the entire real line is equal to one. The delta function was introduced by physicist 
Paul Dirac as a tool for the normalization of state vectors [10]. 
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Figure 16. Solution of the last task. 

It is used in probability theory, quantum mechanics, structural mechanics and signal processing. The 
Kronecker delta function, is usually defined on a discrete domain and takes values 0 and 1, is the 
discrete analog of the Dirac delta function. The unit impulse is used for defining the impulse response 
of a digital filter (a digital system) [10]. 

The Heaviside step function, or the unit step, is a step function, named after Oliver Heaviside (1850–
1925), the value of which is zero for negative arguments and one for positive arguments. The function 
was originally developed in operational calculus for the solution of differential equations, where it 
represents a signal that switches on at a specified time and stays switched on indefinitely [10]. Oliver 
Heaviside, who developed the operational calculus as a tool in the analysis of telegraphic 
communications. Here, its digital version is used. The unit step is used for defining the step response of 
a digital filter. 

The ramp function is a real function, whose graph looks like a ramp. It can be expressed by numerous 
definitions, for example “0 for negative inputs, output equals input for non-negative inputs”. The term 
“ramp” can also be used for other functions obtained by scaling and shifting (slope 1, starting at 0). The 
ramp function is also known as the positive part in mathematics. In machine learning, it is commonly 
known as a ReLU activation function or a rectifier in analogy to half-wave rectification in electrical 
engineering. It is known as a tobit model when it is used as a likelihood function in statistics [8]. 

First students need to analyze the theory part, then take some formulas and implement them in software. 
The last part is to decide how to limit the axes, so they need to present the figures from MATLAB that 
represent all tasks. During exercise, they can communicate between themselves, but also can use 
additional resources (for example internet sites). During pandemic remote learning is implemented in 
the university. Students use their personal computers to solve these tasks, which gives them more 
freedom. Also brainstorming was encourage. 

Lecturers implement rewards based on the score that students achieve. For every task students receive 
points, also they get additional points if they do a task for a specific time. Based on the results at the 
end of the exercise the first two students that have the highest results receive a reward. Most of them 
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are moral, like badges, but if they get at least half time of the semester higher results, they receive 
additional bonuses for the grade of the exam. 

The results from the final grades this year were better than the previous ones. This is a demonstration of 
how applied active learning methods increase students’ motivation and with this, their scores are higher. 

4 CONCLUSIONS 
For increasing students’ motivation in the course “Digital Signal Processing”, included as mandatory in 
the curriculum of the specialty “Information and Communication Technologies”, for students-bachelors, 
at the University of Ruse, different active strategies are applied during the classes. These active learning 
methods are presented in the paper when teaching and learning one of the basic topics in the course 
“Generation of Signals Using MATLAB”. The aim of the topic is for students to learn to apply MATLAB 
for the generation and elementary processing of signals, such as a sawtooth signal, a composite signal 
of two sinusoids, mixed by white noise, etc. using MATLAB. For stimulating students’ creativity creative 
teaching, visual exercises with simulations and laboratory boards, audio-visual materials (multimedia 
interactive tests, movies, pictures), working in teams on projects are used in the classes. The results of 
the collaborative effort are always immense and the final grades were improved this academic year. 
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Abstract 
Learning by Doing is an innovative methodology which is based on orienting teaching from the 
theoretical part towards practice, so that so that experimentation becomes the center. The Learning by 
Doing technique generates an increase in the retention and integration of knowledge through greater 
stimulation, motivation and adaptation to student learning. 

The objective of the present work is to develop Learning by Doing methodology in order to generate 
deeper levels of knowledge in higher education. 

This methodological strategy was applied to the redesign and construction of an incubator to perform 
the test of the coliform content of a water. The student must have been in the last year of a bachelor's 
or master's degree, so that he/she already had the theoretical knowledge to carry out the project. The 
begin of the process was searching for information and acquiring new knowledge, since the project was 
not restricted to an isolated area of knowledge it favoured a multidisciplinary and integrated learning.  In 
this case the main filed was electronics but other fields such as water quality, insulating materials, 
photovoltaic energy, etc.., were also involved.  

The main results included better management of failure, more integrative analysis capacity and 
development of creativity and personal critical reasoning. The most representative result in this work 
was the feeling of belonging to the project. The experience was an opportunity to translate the theoretical 
knowledge acquired in the Industrial Engineering degree into a tangible project and thus complete the 
learning process.  

Keywords: Learning by Doing, Methodology, Education, Innovation, Experimentation, International 
Cooperation, Faecal Coliforms Bacteria, Water Quality, Incubator. 

1 INTRODUCTION  
Every learning process is composed of both theoretical and experimental aspects. The first one is based 
on the acquisition and assimilation of theoretical concepts, which are essential to advance in the learning 
of any area of knowledge. The second component consists in translating all the theoretical notions 
previously attained into practice, which guarantees the greatest possible retention and consolidation of 
all the knowledge acquired. [1] The question that arises at this point is why not to rethink the current 
pedagogical model based on the mere memorization of theoretical knowledge. 

According to the data obtained from the scientific literature shown in Figure 1, it is corroborated that 
teaching methods based on experimentation guarantee the highest possible retention and reinforcement 
of all the knowledge acquired. [2] 

 
Figure 1. Knowledge retention rates based on type of learner involvement. [2] 
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Thus, the mere retention of theoretical knowledge without a subsequent experimentation process will 
worsen the student's learning effectiveness. As the honorable scientist Benjamin Franklin used to say, "tell 
me and I forget, teach me and I remember, involve me and I learn". Therefore, Learning by Doing 
methodology can provide enormous benefits to students and their knowledge process. 
The concept of Learning By Doing was first defined by Americans John Dewey and Willian Heard Kilpatrick 
who challenged the limits of traditional teaching methods. [3] This innovative methodology is based on 
experimentation and putting previously acquired theory into practice as a strategy to achieve deeper 
learning. It is, therefore, a technique that manages to transform theoretical knowledge into something 
tangible, thus betting on a more active role of the student him/herself in his/her learning process. [4] 
This pedagogical model is implemented through an iterative process of trial (action) – error (reflection). 
Thus, special emphasis is placed on actively involving the student in a real project, making him/her 
responsible for his/her own learning. Meanwhile, the teacher becomes a facilitating agent of teaching, 
acquiring a more passive role in the whole process. This generates, likewise, a more horizontal and 
collaborative relationship and between the student and the teacher. [4], [5] 
There is extensive literature on the excellent academic results obtained through the innovative technique 
of Learning by Doing. An example is the study carried out by the Universidad Tecnológica de la Habana 
entitled "Necessity and Application of "learning-by-doing" in the teaching of Industrial Engineering". The 
results obtained in this research were favorable, with some of the most significant achievements including: 
improvement in the development of cognitive skills, high rates of knowledge retention, increased 
motivation, curiosity and creativity of the student, source of self-evaluation and improvement, as well as 
adaptability to every type of learning adapted to the capabilities and desires of each student. [4], [5], [6] 
According to that, the general objective of this work is to demonstrate the enormous benefits offered by 
the Learning by Doing methodology in higher education. It is proposed that the student is the protagonist 
of his own learning process. To this end, two specific objectives are proposed in order to achieve the 
general purpose of the work. On the one hand, the construction of a low-cost and sustainable 
microbiological incubator using the Learning by Doing technique. On the other hand, the creation of 
meeting and knowledge exchanging spaces among university agents.  
Likewise, this technique is aligned with the 2030 Agenda for Sustainable Development and its application 
contributes directly to the achievement of SDG 4 (quality education), and specifically in target 4.4 to 
significantly increase the number of youth and adults who access employment. [7] 

2 METHODOLOGY 
The following study was performed at the Escuela Técnica Superior de Ingeniería y Diseño Industrial of 
the Universidad Politécnica de Madrid (UPM) for a period of nine months (September-December). Since 
this was experimental research, the indicator used in the following study measured the most significant 
expected results. To this end, a matrix was constructed to measure the impact of the project and the level 
of student satisfaction on the following five issues: (1) Higher degree of responsibility in the project (active 
role), (2) flexible learning tailored to the student, (3) greater motivation, curiosity and interest, (4) 
improvement of cognitive skills, (5) feeling of self-sufficiency. The measurement tool used in this work is 
presented in Figure 2. 

 
Figure 2. Matrix for measuring the impact of the project and the level of student satisfaction with the Kit del 

Agua UPM project using the Learning By Doing method.  
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As for the methodology used in this study, the Learning By Doing technique was chosen with practical 
application in an educational innovation project developed by the Sistemas de Agua y Saneamiento 
para el desarollo (AyS) cooperation group of the UPM. This project was framed in the Kit del Agua UPM 
development, and specifically, in the improvement of the design and operation of a portable 
microbiological incubator to determine the quality of water in indigenous communities (southern Costa 
Rica). The proposed challenge had a multidisciplinary component since it required approaches and 
solutions from different points of view: appropriate and appropriable technology. Therefore, the 
construction of a portable incubator with the following characteristics was proposed: low cost, local and 
sustainable materials, simple operation and restoration, market-like performance, self-buildable and 
replicable. 

The only requirement for carrying out this study was that the student, the project’s protagonist, must 
have been in the final year of a bachelor's or master's degree. This is due to the fact that it was based 
on previous knowledge of the subject, as well as a deep interest in its application. Thus, the development 
of all the experimental work carried out by the student was divided into six sections: information 
gathering, problem statement, search for possible solutions, execution, analysis of results and self-
evaluation. However, the work path was not characterized by being sequential, but rather each section 
needs feedback from the others. For this purpose, Miro tool was used as a virtual blackboard where the 
student elaborates a first brainstorming and develops different mind maps on the different variables of 
the project. 

Initially, the process started by searching for information and acquiring new knowledge. The main 
subject of the project was Electronics. However, the improvement plan of the microbiological incubator 
was not reduced to this single isolated field of knowledge, but also to the area of heat transfer, thermal 
insulation, water quality control, photovoltaic energy, etc. The learning experienced by the student was 
therefore multidisciplinary and comprehensive. 

 
Figure 3. Diagram of the failures found in previous models of microbiological culture incubators,  

prepared using Miro Tool. 

Once the student had become familiar with the subject, a failure analysis of the previous incubator 
models was performed. For this purpose, a space for knowledge exchange was created, composing of 
in former students who worked in the incubator development, the members of AyS cooperation group 
and the student him-herself. Figure 3 shows the failure diagram elaborated with Miro tool. This diagram 
was the starting point for the construction of a new improved model of the device, focused on four areas 
of development: 

- Thermal insulation (Thermodynamics) 
- Electronic circuit (Electronics) 
- Energy source (Photovoltaic) 
- Bacteriological culture sample (Biochemistry) 

With this, the student has elaborated different proposals for improvement based on each area of 
incubator development and the bibliography used in this study. They were evaluated by the different 
members of the AyS group and Costa Rica University, resulting in a prototype easily adapted to the 
socio-cultural and economic conditions of different areas of operation. 
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Once the first model of the microbiological culture incubator was elaborated, all the materials required 
for the design were purchased. To do this, the different UPM’s distributors were contacted by the 
student. 

In the third instance, the project execution stage began. This phase was the most critical, since it was 
the moment in which all the knowledge acquired in the different areas of action was integrated into the 
same tangible project. Thus, the incubator construction sequence was structured as followed: 
preparation of the material, construction of the provisional model, test run, final assembly. 

Then, the analysis of results began. The objective was to verify the good performance and high efficiency 
of the incubator. This study consisted in making a comparison between the bacteriological results 
obtained in the laboratory and those in the incubator. 

Finally, and as the most important section, a process of (self-) evaluation of the work is performed, as 
well as a list of the different failures found in the new design and operation of the device. On the one 
hand, the student made an exercise of internal reflection on all his work and learning in the project. On 
the other hand, the trial-and-error method instructed from the Learning By Doing methodology was put 
into practice.  

3 RESULTS 
After several iterations looking for innovative solutions for the incubator design, considering low cost, 
sustainability and adaptability to the operation area, a final design of the incubator was built (Figure 4). 

 
Figure 4. Microbiological incubator for water quality control - Kit del Agua UPM. 

The main results obtained in the project of improving the operation of a microbiological incubator, 
applying the Learning by Doing methodological strategy, were: better management of failure, a more 
integrative analysis capacity, development of creativity and personal critical reasoning through the 
creation of "bridges" between the theory taught in the course and its application in a real case. For this 
purpose, the indicator detailed in Figure 5 was used to assess the results obtained, which were 
satisfactory. In Figure 5, it can be seen immediately that both the level of student satisfaction and the 
expected impact of the proposed results are significant, being "Increased responsibility in the project 
(active role)" the issue that achieved the greatest scope. 
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Figure 5. Results obtained by the indicator used in the Kit del Agua UPM.  

From the student's point of view, the most representative result in this work, and the main reason why 
she never abandoned it after the numerous obstacles encountered, was the feeling of belonging to the 
project experienced by the student, generating significant learning. Also, as she moved back and forth 
through the different sections in which the project was divided, she became more curious about the 
different areas of study: Electronics, Heat Transfer, Photovoltaic Energy and Biochemistry, as well as 
the way they were interrelated in the project, generating a continuous process of trial (action) – error 
(reflection). 

The experience, carried out as part of the Sistemas de Agua y Saneamiento para el desarrollo 
cooperation group from the UPM, had been an opportunity to translate the theoretical knowledge 
acquired in the Industrial Engineering degree into a tangible project and thus complete the learning 
process. Consequently, this learning had materialized in several incubators’ prototypes for the 
monitoring water quality according to the community’s criteria where it will be tested. 

From the tutor's point of view, it is remarkable the development of soft skills related to autonomy, 
creativity and self-learning that are normally difficult to achieve by the students in a conventional 
teaching - learning strategy, and that were reached by the student by applying Learning by Doing 
methodology. Among the advantages of this methodology, it should be mentioned that the student can 
adapt the learning process to his/her needs, being more flexible and allowing to deal with the project 
differently depending on the student’s requirements. It should be notice that in order to successfully 
apply this methodology, it is mandatory the compromise of the student with the project because the 
learning process through trial – error can be frustrating at times. However, the positive part of the 
frustrating process is the maturity that the student reaches if he/she successfully finishes the project. 

Regarding the student – professor relationship, this is better than in a conventional context, favoring the 
ideas and information exchange in a more collaborative / mentor context. There is no fear to fail because 
failing is part of the process for the student, and he/she feels more comfortable sharing ideas and 
solutions with the professor. 

4 CONCLUSIONS 
This study seeks to confirm the benefits of the teaching model based on students "doing", thus achieving 
a higher degree of learning, difficult to achieve through the mere retention of theoretical content.  

To this end, the student has collaborated in a research project based on the improvement of the 
operation and design of a portable microbiological incubator to test water contamination in areas under 
unfavorable conditions using the Learning By Doing technique. 

The most significant result of all the research by the student was the generation a strong of feeling of 
belonging to the project, thus creating an increase in the level of responsibility of this in all his work.  

Learning by Doing methodology demonstrates that every educational process requires an experimental 
activity to consolidate in the same space the theoretical contents and reality. Therefore, it is an excellent 
tool to encourage students to surpass their goals beyond the qualification, making them active 
participants in their own learning process. 
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MULTICULTURAL SENSITIVITY – HOPE DURING COVID-19 

I. Elisha-Primo, S. Sandler, N. Tauber-Levy, A. Lyubman, Z. Burstein 
Bar-Ilan University (ISRAEL) 

Abstract 
This paper describes the Multicultural Sensitivity (MCS) project in the Bar-Ilan University English as a 
Foreign Language (EFL) unit, under the auspices of the Israeli Hope in Academia program. This 
program seeks to create encounters and discourse between diverse groups in Israeli society out of 
respect and tolerance, in order to bring about fundamental change in society. Since the Bar-Ilan 
University population mirrors the diversity in Israeli society across language, culture, ethnicity, 
nationality, and religion, there is a constant need for teachers to address the challenges created by this 
reality on campus. The MCS project aims to promote multicultural awareness and sensitivity in the 
classroom among students participating in EFL courses, using the four modalities of language learning 
(reading, writing, speaking, and listening). The paper also describes how technology facilitated the 
implementation of the MCS project and brought hope during the COVID-19 outbreak. For the purposes 
of the project, instructional resources, including academic texts, video clips, TED talks, and interactive 
activities were compiled, focusing on the topics of music and food. These topics were chosen for their 
universal appeal, richness of cultural content, and opportunity for conflict-free interaction in the 
classroom. 
COVID-19 introduced new challenges, but also enabled us to see a glimmer of hope. It altered the 
traditional classroom environment as the university moved to fully online learning and interaction. 
Consequently, redesigning the unit became imperative to make it suitable for synchronous online 
language learning.  In addition to the cultural distance among students, COVID-19 added the challenge 
of physical distance which we feared would compromise the project.  Nevertheless, the various 
technological tools used on Zoom enhanced the project's goals and created connections in the 
multicultural classroom. Digital tools, such as Padlet, Thinglink, Wakelet, and Sutori, enabled 
collaborative work using the various language modalities. Through these digital interfaces, students 
negotiated the meanings of texts and produced written and oral materials reflecting various aspects of 
their cultural experiences and their understanding of cultural diversity.  Despite the physical distance 
and students' diverse linguistic, ethno-cultural, national, and religious backgrounds, they learned to 
communicate in English successfully in a safe and non-threatening manner. Notwithstanding the 
challenges of COVID-19, the technology enabled our hope to continue. 
Keywords: Multicultural Sensitivity, EFL, COVID-19, technology. 

1 INTRODUCTION  
Multicultural knowledge refers to the understanding of culturally-responsive or appropriate strategies 
associated with diverse groups, while multicultural skills refer to the ability to use culturally relevant 
resources, take part in situations, and diminish discrimination, stereotypes and prejudices over the 
years.[1,2] The merit of cultural studies has been widely accepted for many years, investigated and 
written about.[3] According to Barret as cited by Byram,[3] the concept of multicultural awareness skills 
has become part of the academic milieu, and has been validated and put into practice in education. 
Intercultural speakers can create a relationship between their own and other cultures, negotiate, explain 
and eventually accept the differences among them, and recognize the human commonality beneath 
them.[4] Scholars have supported the complementary nature and positive effect of cross-cultural and 
intercultural awareness on second language (L2) proficiency and readiness of foreign language (FL) 
learning.[3,5,6,7]. According to Byram [8,9], there is growing awareness of the role that education, and 
language education in particular, needs to play in developing tolerance and understanding between 
people from different cultural backgrounds who live together in increasingly multicultural and multi-
lingual societies.[6] Moreover, research indicates that the intercultural dimension of foreign language 
education encourages the development of certain abilities or skills which are crucial in intercultural 
citizenship education, namely comparative interpretation, consciousness-raising, reflection, critical 
thinking, critical reflexivity and critical cultural awareness.[7] 
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Approaches to teaching culture through language learning have evolved over the years.[3] Likewise, 
exploration of computer technology for culture teaching has also changed over time.[6] While technical 
difficulties and inequities in accessibility still exist, it is clear that applying computer technology to 
teaching culture can play a role in assisting the development of learners’ intercultural competence as it 
provides an environment for intercultural communication.[10,11,12,13,14] Liaw [15] comments that "with 
the help of computer-mediated communication…, students took a journey of discovery and reflection 
where their understanding of the behaviors, beliefs, concepts, ways of interacting on their own and the 
other culture was exchanged, discussed, negotiated, and even refined."  

The implications of researching multicultural sensitivity have become more crucial in areas where there 
is an exceptionally high level of cultural diversity.[16] Israeli society is a case in point. In 2016, the “Israeli 
Hope in Academia” initiative was launched by the president of Israel to "create encounters and discourse 
between diverse groups in Israeli society out of respect and tolerance, in order to bring about 
fundamental change in society."[17] Under the auspices of this initiative, the EFL unit at Bar-Ilan 
University created a multicultural sensitivity (MCS) English language learning project. Since the 
university’s population mirrors the diversity in Israeli society across language, culture, ethnicity, 
nationality, and religion, the project was developed to address the challenges created by this reality on 
campus. The purpose of this paper is to describe the project, and how technology facilitated its 
implementation during the COVID-19 pandemic. 

Since the project was planned prior to the COVID-19 outbreak, the new reality presented by the 
pandemic created some unique challenges for students and instructors both in the social and 
technological domains. While the campus is an important environment for the higher educational 
setting for social and academic interactions with peers and instructors, the pandemic imposed the 
shortcoming of social isolation and lack of interactivity. Moreover, both students and instructors were 
asked to migrate abruptly from traditional modes of learning to emergency distance learning. According 
to Hodges et al.[18], "moving instruction online can enable the flexibility of teaching and learning 
anywhere, anytime, but the speed with which this move to online instruction was expected to happen 
was unprecedented and staggering." Successful online learning is the product of careful instructional 
design and planning[19] in terms of infrastructure and professional material that is hardly possible in 
emergency situations in general and during the COVID-19 pandemic in particular.[20]  

Indeed, COVID-19 introduced new challenges, yet also enabled us to see a glimmer of hope. It altered 
the traditional classroom environment as the university moved to fully online learning and interaction. 
Consequently, redesigning the MCS project became imperative to make it suitable for synchronous 
online language learning and ensure that all students could successfully access course materials, 
activities and assignments, and remain engaged in the university environment. Furthermore, the move 
to on-line learning added the challenge of physical distance, which we feared would exacerbate the 
already significant cultural divide among students and thereby compromise the project. Technology 
opened a channel of interaction with peers, professors and ideas.[21] Specifically, the various 
technological tools used on Zoom enhanced the project's goals and created connections in the 
multicultural classroom. Digital tools, such as Padlet, Thinglink, and Wakelet, enabled collaborative work 
using the various language modalities. Through these digital interfaces, students negotiated the 
meanings of texts and produced written and oral materials reflecting various aspects of their cultural 
experiences and their understanding of cultural diversity.   

Despite the physical distance and students' diverse linguistic, ethno-cultural, national, and religious 
backgrounds, they learned to communicate in English successfully in a safe and non-threatening 
manner. Notwithstanding COVID-19, the implementation of “the Israeli Hope in Academia” initiative 
through our MCS project was successful: Technology enabled our students to engage in meaningful 
cultural exchanges on-line and allowed our hope to continue. 

2 THE MULTICULTURAL SENSITIVITY (MCS) PROJECT 
For the purposes of the MCS project, instructional resources, including academic texts, video clips, TED 
talks, and on-line interactive activities were compiled, focusing on the topics of music and food. These 
topics were chosen for their universal appeal, richness of cultural content, and opportunity for conflict-
free interaction in the classroom, as described below.  
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2.1 Music 
Music has been widely considered a universal language which can bring people together, reduce 
intergroup hostility, and contribute to building harmony and improved relationships between different 
cultures.[22,23] In addition, our “musical identity”[24] encompasses not only our individual musical 
preferences and choices, but also shared values and ideas that stem from one’s engagement in his/her 
culture.[22] This perception of musical identity as being intrinsically linked to one’s cultural identity has 
led educators to opt for music as a tool for enhancing multicultural sensitivity in the classroom.[25,26,27] 
For this reason, music was chosen as one of the topics for discussion within the MSC project. 

The activities developed for teaching the “Music and Multicultural Sensitivity” unit integrated the four 
modalities (reading, writing, speaking and listening) and centered around the article “Music and 
Intergroup Relations”.[23] The ideas expressed in the article were reinforced through a variety of 
speaking and writing tasks. To facilitate the teaching process, several technological tools and interactive 
platforms were used, including Padlet, Wakelet, ThingLink, and Google Jamboard/Zoom Whiteboard. 
The following is a description of pre-reading and follow-up classroom activities that accompanied the 
target article. 

The pre-reading activity described below helped introduce students to the topic of music and elicit 
musical pieces that bore special significance to them. For this activity, students used Padlet to upload a 
memorable childhood song and share their memories and reflections on the significance of the song in 
their lives. In addition, Jamboard or Zoom Whiteboard were used to brainstorm the role of music in our 
lives and in promoting harmony in intergroup relationships. The activity was carried out either individually 
in front of the entire class or in smaller groups.  

In addition to critically reading the article, students viewed several short videos, which illustrated various 
multicultural relationships and emphasized the impact of music on enhancing collaboration between 
artists with diverse cultural, religious, and social backgrounds. Each video was followed by a class 
discussion. In order to integrate listening and reading comprehension practice, a ThingLink activity was 
created in which students matched the main ideas from the article with songs and other musical pieces 
uploaded by the teacher. 

As post-reading practice, students engaged in a writing activity, which eventually led to a dynamic class 
discussion. Students were instructed to find examples of musical collaborations between artists from 
different groups. Using the Wakelet platform, students uploaded their examples and reflected in writing 
on the role of music in ameliorating multicultural sensitivity and communication. They further discussed 
their examples in groups in breakout rooms on Zoom and subsequently in class as whole. 

Several examples of students' written reflections on the project are presented below. 

1 I chose this collaboration between Idan Amedi and Nasrin Kadri because it is a great example of 
how music can unite different people in Israeli society. It is a special collaboration between two 
singers from different cultures, from different religions. This is an example of how music can be a 
common denominator despite the differences between Arab and Jewish society and between 
men and women. 

2  I chose the collaboration between Omer Adam and Shlomo Artzi - two of the most successful 
singers in Israel who belong to different age groups (Omer is 27 years old and Shlomo is 71 years 
old). I think this song is a good example of the fact that music can connect artists and people from 
different age groups and different generations. 

3 Shuli Rand is a religious musician and Breslav follower. Amir Dadon is a singer and musician too, 
but secular. Together they chose to make a musical collaboration that connects their different 
worlds. The music brings them together and facilitates the search for a common subject to unite 
around. 

4 The song "Todo és la musica" is a new song by Omer Adam. The song was recorded entirely in 
Spanish and features a surprising collaboration with flamenco singer Chico Castillo. Omer Adam 
and Chico Castillo met a few years ago, and now they have decided to take advantage of the 
period and compose a new song in honor of the New Year. The goal of the song is to "spread joy 
and light with music that will make people happy." The message of the song is: "It's all music / 
Leave politics / No matter what people say about you / We'll dance to the death." 

By providing examples of collaborations of artists belonging to different religions, genders, nationalities, 
and generations, students expressed their belief in the capacity of music to bring people together and 
“spread joy and light”. The students’ use of the lexical items “unite”, “connect”, and “a common 
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denominator” further emphasizes the unique function of music in promoting communication and 
cooperation between different cultures. 

2.2 Food 
In her article, "Food is good to teach", Bonnekessen [28] demonstrates how an "innocent" and neutral 
topic such as food may be used to explore a society's culture. In addition, according to Seedhouse et 
al.,[29] cooking "is an engaging physical activity which has considerable resonance with both language 
and culture". From a language learning perspective, his research demonstrates that when the learning, 
particularly vocabulary, was situated in students' real world, their motivation for learning was 
enhanced.[30] For this reason, food was chosen as one of the topics for discussion within the MSC 
project. 
The "Food and Multicultural Sensitivity" unit was designed to integrate the four modalities of language 
learning (reading, writing, speaking and listening), while exploring diverse cultural topics all related to 
food. A pre-reading activity using videos on familiar topics, such as breakfasts around the world, helped 
practice listening and speaking modalities. As students dove deeper into the MSC unit, they engaged in 
critical reading of research and theoretical articles, which dealt with more serious issues, such as food 
insecurity. In the main writing activity, students created a cookbook of authentic recipes representing 
their diverse cultures. The unit ended with another listening and speaking activity in which students 
listened to TED talks presenting personal cultural experiences to which they could relate and discuss in 
light of the process they underwent throughout the unit.  
In the main writing activity, students were instructed to choose a family dish that they felt was most 
representative of their culture, society, family or personally meaningful to them. They were instructed 
not to find a recipe on-line but to consult a family member so that the recipe would be authentic and in 
their native language. The task was to introduce the dish they brought, explain their choice in English 
and translate the recipe from their L1 to English. This gave them the opportunity to search for specialized 
and often culture specific words for kitchen utensils, cooking actions, and ingredients, negotiate 
sentence structure, and write a meaningful set of instructions in English. 
Guided questions were provided to help raise multicultural awareness and sensitivity in students' 
discussion, beyond the technical and language aspects of translating their recipes. Thus, in addition to 
speaking in English, the purpose of the questions was to guide group discussion in a way that is open 
and honest and, at the same time, sensitive to the other's culture. At the end of the project, students 
were asked to express their thoughts and feelings using the same questions in the class forum. The 
questions included the following: "how did you feel when you shared the recipe with the group?", "who 
thinks they will make the recipe at home as is?", "what changes would you make in the recipe and why?", 
and "are you comfortable with the suggested changes?" 
Several examples of students' written reflections on the project are presented below: 

1 There were a lot of good recipes which represent the culture diversity of the group. When I think 
about it, I don’t wish to change anything in them, in order to preserve their ethnicity and the stories 
behind them. One thing I have to change, it’s to make some of them kosher so I will be able to 
eat them. 

2 The dialogue was exciting and increased our pride in our cultures and introduced us to different 
perspectives within the world we live in. I began to understand better how my food culture was 
able to give me a natural appreciation and sense of connection to the way food, local ingredients, 
and traditions could connect us as people. 

3 I think the work changed the way I viewed other people because, as I see it, food is a major bridge 
between cultures, and throughout working on translating the recipes and talking about them, I 
have learned about different cultures. 

4 …In the class assignment, I shared one of my family’s loved dish and while I was explaining the 
dish the memories of me cooking it with my mother kept popping up in my head and it felt nice. 
Because those memories make me calm down and I was less stressed to speak in the group…. 

Creating the final product, a cookbook of authentic recipes, seemed to circumvent a problem raised by 
Seedhouse et al.,[29] who claims that there is a typical power imbalance … with the teacher being in 
control of one-way knowledge transmission of the target language and [even] … cultural imperialism…." 
Creating the cookbook allowed students the freedom to bring their own cultures to the learning 
experience: They discussed differences between similar recipes, yet there were no arguments on the 
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ownership of famous dishes, such as hummus or falafel. They also discussed possible changes (for 
example turning a meat dish into a vegetarian dish). Finally, students added personal touches to the 
cookbook, whether by adding personal photographs or statements about their recipe's cultural, ethnic 
or religious origin. This suggests that their collaborative experience took place in a safe and non-
threatening manner. 

3 CONCLUSION  
Students' responses suggest that the active engagement in both the music and food units enhanced the 
multicultural awareness and sensitivity of our students’ linguistic, ethno-cultural, national, and religious 
backgrounds and created meaningful connections in the multicultural classroom, hence realizing the 
goals of “the Israeli Hope in Academia” initiative. Moreover, this process was greatly facilitated by the 
use of multiple technological tools which enabled participants to overcome the social distancing imposed 
by COVID-19 restrictions. The on-line learning environment allowed students to experience the 
multicultural diversity they encountered in the classroom in a safe and non-threatening 
manner. Technology enabled our project to succeed and our hope to continue.  
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DIGITAL TRANSFORMATION IN TEACHERS’ EDUCATION  
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Rezekne Academy of Technologies (LATVIA) 

Abstract 
The Covid-19 crisis of the coronavirus has led to a change in business patterns in many areas. 
Educational institutions were able to quickly reorient and provide work remotely using digital 
technologies. Remote work is just one of the forms of work created by digitalisation. Digital solutions 
should not be seen as a one-off, COVID-19 crisis management tool, but as a systematic approach to 
digitization, as a solution to long-term competitiveness. 

Digital tools offer a wide range of opportunities to improve teaching and learning processes. To do this, 
teachers need to understand and accept digital innovations, as well as develop pedagogical digital 
competence. This points to the need for digital transformation in teacher education. The main challenge 
of digital transformation is to change the way teachers think and do. Digital transformation in education 
is an important process of change, which is based on the change of study content, methods, forms of 
work organization, teaching aids for work in the digital educational environment. 

The article analyzes the scientific literature and planning documents on digital transformation in teacher 
education and discusses recommendations for the development of teachers' pedagogical digital 
competence. 

Keywords: digital competence, digital technologies, digital transformation, teachers’ education. 

1 INTRODUCTION 
The emergency situation has made the whole of society more active. The time of the pandemic changed 
people's habits: in a very short time, new technologies were learned, the existence of which we knew 
before, but which we could do without. The change in habits has also changed the daily lives of 
educational institutions, which had to be able to introduce digital technologies in a short time. 

The changes introduced by the emergency are not short-term, they will continue and materialize as a 
digital transformation. Digital transformation is based on digital solutions and appropriate work style. 
Digital technologies shape the future of society and economic development. The digital transformation 
is the result of the digitalisation of society [1]. The digital transformation of teacher education is an 
important part of the modernization of the education system. 

Today, children have been surrounded by digital technology since birth. Changes in children's education 
and innovation are needed to meet the needs of the younger generation and their digital future. 
Educational institutions have a key role to play: they should educate the younger generation for the 
future. However, the reality is that some schools lack resources, teachers do not have sufficient digital 
competence or interest in working in the digital environment, and there can be large differences between 
schools [2], [3], [4], [5]. Teachers are the founders of educational innovation in the education system. 
Digital technologies are changing the way people interact and learn. Digital tools offer ample 
opportunities to improve teaching and learning processes if innovative pedagogical concepts are 
accepted. An innovative teaching process requires the development of new competencies for teachers. 
The development of teachers' digital competences is linked to two main challenges: to use digital 
technologies for professional tasks and to promote the productive and appropriate use of digital 
technologies among students [6]. 

The aim of the research is to analyze the scientific literature and planning documents on digital 
transformation in education and on the basis of the research to develop recommendations for the 
development of teachers' pedagogical digital competence. 

The research presented in the article is based on the analysis of scientific literature and related 
documents, analytical judgments are based on previous research, as well as using the author's personal 
pedagogical experience and identified examples of good practice. 
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2 ANALYSIS OF THE NATURE OF DIGITAL TRANSFORMATION 
Digital transformation is a term widely used to describe how organizations respond to technology [7]. 
The digital transformation is bringing about changes that affect people [8]. 

The European Commission characterises digital transformation as “a fusion of advanced technologies 
and the integration of physical and digital systems, the predominance of innovative business models 
and new processes, and the creation of smart products and services” [9]. 

Higher education technology association EDUCAUSE points out that “digital transformation is a series of 
deep and coordinated culture, workforce, and technology shifts that enable new educational and operating 
models and transform an institution’s operations, strategic directions, and value proposition” [10].  

According to G.Vial, the digital transformation is “a process that aims to improve an entity by triggering 
significant changes to its properties through combinations of information, computing, communication, 
and connectivity technologies” [11]. 

The results of a research by P. Parviainen, M. Tihinen, J. Kääriäinen, S. Teppola indicate that digital 
transformation is considered to be an important social evolution for digital generations, which are 
experiencing digital technologies rooted in everyday tasks and systems [12]. 

According to S. Ziyadin, S. Suieubayeva, A. Utegenova, digital transformation is a diversified systematic 
transformation of organizational processes and activities provided by technologies, which requires 
solving the mandatory functions and tasks of innovative digital development [13]. 

S.Grajek and B.Reinitz define digital transformation as a series of profound and coherent cultural, 
workforce, and technological changes that allow new educational and operational models to be created 
and transform the institution's operations, strategic directions, and value propositions [14]. M. Gobble 
points out that the digital transformation is a deep transformation of business and organizations, 
processes, competencies and models in order to maximize the effectiveness of technology change and 
opportunities in a strategic and priority way and to accelerate their impact on society [15]. 

Digital transformation is not just about digital technologies: it can be defined as the integration of digital 
technologies in all areas of the economy, it contributes to fundamental change in the way organizations 
operate and provides added value to customers. 

Digitization is one of the important elements of our age. The digital transformation affects absolutely all 
areas of life [16]. For the digital transformation to succeed, it all starts with the education sector. Thanks 
to rapidly evolving information and communication technologies, the digital tools used in educational 
institutions are also increasing and teaching and learning are changing [17]. Digitization facilitates the 
transformation of organizational processes, activities, experiences, teaching and learning models [18]. 

Although educational institutions have used some digital solutions in recent years, the importance of 
digital transformation in the educational environment during the COVID-19 pandemic has been 
recognized by most educational institutions. 

Implementing the digital transformation means introducing new digital processes in educational 
institutions, adopting new digital teaching methods and tools to help students acquire the skills needed 
to operate in the digital society [1]. The digital transformation in education begins successfully with a 
change of mindset at the level of teachers, management and the school as an organization. 

The digital transformation includes the following four key elements: 

• Leadership – implementing the digital transformation requires innovative leadership at all levels, 
as well as improved coordination between organizational units [10];  

• People – successful digitization depends on people; 
• Experience - digital transformation means experimenting, gaining experience and being prepared 

to accept failures as well; 

• Technologies - digital transformation is based on the use of digital technologies [8].  
Digital transformation is a process without a specific destination, so education policy makers and 
educational leaders need to respond to the constant emergence of new digital innovations [8]. 

Many countries now offer a variety of policies, initiatives and strategies for the introduction of digital 
technologies in education. In the Republic of Latvia, a policy planning document “Guidelines for Digital 
Transformation 2021-2027” has been developed and approved by the Cabinet of Ministers. [19]. The 
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guidelines set out a vision: to create a favorable and modern living space based on the use of modern 
technologies and the ability of developed societies to build their prosperity and economic growth 
effectively by exploiting the potential of digital technologies and developing their creative potential. One 
of the most important areas for implementing the guidelines is digital skills and education. Digital skills 
are transversal skills on which people's ability to exercise their fundamental rights, to study, to compete 
in the labor market and to participate fully in society depends on the process of digital transformation. 
The guidelines emphasize that the impact of Covid-19 has accelerated digital transformation. Remote 
working and education have become a reality for many, but the constraints created by the crisis have 
highlighted the current lack of digital maturity. This means that in the process of digital transformation it 
is necessary to move towards the fact that the education system is able to provide every inhabitant of 
Latvia with the digital penetration and professional skills needed today, to give a deeper understanding 
of the opportunities, challenges and ethical issues of digitalisation. 

The education sector is changing and driving digital change, providing a modern, personalized and open 
learning process, introducing and developing modern digital solutions and teaching tools, improving the 
efficiency of education management. 

3 DESCRIPTION OF THE DEVELOPMENT OF TEACHERS’ DIGITAL 
COMPETENCE 

Today, the digitalization of education is growing. Digital technologies create new opportunities for 
planning and implementing a creative learning process, promoting innovative learning [20]. The digital 
transformation of education is based on the development of teachers' digital competence. And this 
means that teachers need to develop competencies that deliver high quality activities in the new digital 
learning environment [21]. In order to perform professional duties, it is essential for a teacher to develop 
a set of knowledge, skills and attitudes that enable the use of digital technologies for the planning and 
implementation of the learning process [22]. 

Digital competence is the ability to use technology to acquire, store, create, evaluate and exchange 
information in order to communicate and participate securely in collaborative or social networks using 
the Internet and technology [23]. Digital competence includes the confident, critical and responsible use 
of digital technologies and their use for learning and work purposes and for participation in society [24]. 

Teacher’s profession is associated with continuous learning and improvement, as society changes, new 
technologies develop, they enter the education system and the teacher needs to identify the new and 
expand his / her professional competence. The structure and ways of development of a teacher's digital 
competence are shown in Table 1. 

Table 1. The structure and development ways of teacher’s digital competence. 
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Teachers need to continuously improve their digital competence in five content areas: information and 
data literacy; communication and cooperation; digital content creation; safety; problem solving and this 
development can be seen in two dimensions: general digital competence and pedagogical digital 
competence. 

General digital competences include basic knowledge and skills and relate to the responsible use of the 
media, developing a critical and thoughtful attitude towards the information available [25]. 
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In pedagogical work, teachers must be able to transform knowledge in classroom management, learning 
theories and content and methodology of work areas in a digital educational environment. 

Pedagogical digital competence is related to the professional digital competence required by teachers, 
which includes the following types of activities: 

• Identify, structure, analyze, evaluate digital learning and methodological information according to 
its purpose; 

• Communicate with students in a digital environment, share resources, use online tools, collaborate 
with each other using digital tools, 

• Create and edit new digital learning content through text, image, audio and video processing, 
integrating prior knowledge and content, applying intellectual property rights and licenses; 

• Plan and implement training sessions using digital technologies; 

• Analyze learning achievements and provide feedback in the digital environment; 
• Implementing digital communication with students' parents, colleagues and other groups; 

• Work in the electronic school management system; 
• Form cooperation networks within the framework of their pedagogical activity; 

• Ensure the protection of students' data and digital identities, the safe and sustainable use of digital 
technologies; 

• Identify digital needs and resources, make informed decisions about the use of the most 
appropriate digital tools in pedagogical work; 

• Engage in a virtual learning environment and share experiences and educational resources [6], 
[26], [27], [28]. 

The development of digital competence takes place in the professional training of teachers in the study 
process and pedagogical practice and is necessary for starting work in the tteacher’s profession. 
Students need to acquire digital competences as part of their higher education experience. Prospective 
teachers need to be prepared in such a way that they are able to adapt their pedagogical activities to 
the needs of the digital age and the future digital model [18]. E.Cam and M.Kyyici argue that the 
generation of future teachers needs to develop digital competences in order to creatively and skillfully 
implement pedagogical activities in the changing digital world so that they can teach future generations 
according to the digital models of the future [29]. 

When starting a professional career at school, new teachers need to understand the real school 
environment, including the digital environment. Initially, new teachers lack confidence in their abilities, 
but this can be gained in the course of work by practicing and applying what they have learned in the 
study process, collaborating with colleagues, and receiving encouragement and support. 

Teachers' digital competences need to be constantly developed to adapt to rapidly evolving technologies 
and changes in society as a whole [30]. Throughout the working career, according to the needs of the 
teacher and the specifics of the professional activity, digital competence must be developed in the 
following organizational ways: 

- Professional development in the workplace; 
- Participation in competitiveness and personal development activities; 
- Acquisition of professional development programs. 

A study by the UK's digital education organization, JISC, found that teachers are not yet aware of the 
benefits of digital technologies to support learning, and that technologies are more often used for 
convenience than for more effective learning [31]. 

Older teachers perceive digital innovation as an additional barrier, while younger teachers see it as a 
new career opportunity [32]. This means that it is necessary to stimulate the advancement of older 
teachers in the identification of digital technologies, the development of views on technologies, the 
opportunities they offer and to encourage their involvement in diverse learning and experience-building 
activities. The European Commission's research also highlights the need for teachers to be motivated 
and persuaded about the usefulness of digital technologies in the learning process [33]. 
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Another important aspect is that teachers are not sufficiently trained to act as leaders and facilitators of 
change in the digital transformation [11], [34]. The teacher needs not only skills in the use and 
implementation of digital tools in the learning process, but also strategic and innovative thinking, 
understanding of the potential of technology, the ability to anticipate the advantages and disadvantages 
of using digital tools, see alternatives and drive digital development ideas in education. 

Within the framework of the research conducted in Latvia, the current methodological approaches to be 
used in the development of teachers' digital competence were identified: 

• Learning by doing - practical learning aimed at teachers interacting with the digital environment 
to adapt and learn; 

• Workplace learning - on-the-job learning at school, according to teachers' needs and technical 
support; 

• Collegial learning - learning in groups of teachers, in which topical pedagogical digital tasks and 
problem situations are solved in cooperation, examples and support materials are developed; 

• Collaborative learning - learning in groups, collaborating and sharing experiences using digital 
tools for teachers, support staff, school management, parents and students; 

• Internship - introducing teachers to work, identifying the learning platforms, management systems 
and communication tools used in the educational institution; 

• Mentoring - providing support to the student as a prospective teacher in pedagogical practice, a 
new teacher and a colleague in acquiring new digital skills; 

• Digital leadership - the activity of teacher-leaders in motivating pedagogical staff, setting goals, 
coordinating the efforts of all involved parties, providing support, as well as creating an 
environment conducive to digital innovation; 

• Working in professional communities and networks - strengthening cooperation by exchanging 
views and information on experiences and methods of using digital technologies, jointly 
developing digital learning materials and sharing resources; 

• Participation in master classes, seminars and conferences - teachers' activities for the promotion 
of competitiveness and personal development, identifying the novelties of modern information 
technology in theory and practice [30]. 

The content of the professional competence of the teacher in Latvia is determined by the professional 
standard. The teacher's professional standard states that the teacher must be able to use information 
and communication technologies in the training process and vocational development in a targeted, 
rational and efficient continent [35]. New vocational bachelor's study programs have been developed for 
the training of teachers in Latvia. The implementation of study programs highlights the development of 
the digital competence of students as future teachers. In the course of studies and practices, educational 
institutions build up the ability of students to choose and use digital resources, create digital content, 
plan and implement training activities both online and on-site, use digital tools, analyze learning 
achievements, provide feedback, communicate with pupils and parents, and make records in the 
electronic education management system. 

4 CONCLUSIONS AND RECOMMENDATIONS 
The digital transformation is an inevitable development for educational institutions, especially in the 
context of the Covid-19 pandemic. 

It is a process of change based on the change of content, organizational forms, methods, teaching aids 
for work in the digital educational environment. 

Four basic elements are essential for the implementation of digital transformation: leadership, people, 
experience, technologies. 

Digital transformation in education includes setting strategic goals, developing the digital environment 
of education, implementing the transformation of organizational processes of educational institutions, 
introduction of new technologies, improvement of teachers 'and learners' digital competence, 
implementation of pedagogical models using digital technologies. 
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Educational institutions need to develop a digital transformation strategy and a plan for its 
implementation. The strategy is to be developed in cooperation between the institution's management, 
teachers and learners. The implementation of the strategy and plan must be evaluated regularly. 

The basis for the implementation of digital transformation is the support of the management of the 
educational institution in order to guide the implementation of changes, promote the change of teachers' 
thinking and activities in the identification, acquisition and use of digital technologies. 

As the general education environment changes, teachers need to be able to adapt to change by 
developing their digital competences. 

The development of teachers' digital competence can be implemented in a continuous and practice-
based process focused on the result to be achieved: creative activity in the digital environment, planning 
and implementation of the learning process and promoting digital transformation of the learning process. 

The development of teachers' digital competence takes place in the professional training of teachers in 
the study process and continues throughout the teacher's professional career. 

In the professional development of teachers, it is important to develop pedagogically digital competence, 
which will ensure the implementation of a quality learning process in the digital educational environment. 

Knowledge of the professional digital environment, formation of interaction between pedagogical theory 
and practice, construction and application of new knowledge in practice, openness to the new and 
reflection on one's pedagogical activity and professional development are important in the development 
of teachers' pedagogically digital competence. 

The digital transformation has a positive impact on the formation of teachers 'professional identity, as it 
allows to increase teachers' own professionalism, the quality of the educational process and to optimize 
the teacher's daily work. 

Teachers need to become leaders in the digital transformation of education and society as a whole. 

Digital transformation means a change in the culture of an educational institution: to experiment, to gain 
experience and to be prepared to accept failures as well. 
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Abstract  
This study attempts to research how educators managed to cope with the teaching students during the 
covid-19 uncertain pandemic period and which way pre-service Foreign languages teachers should be 
trained for work in such uncertain period when every school and every university were forced to change 
their teaching format from face-to-face to e-learning one. However, the educational process did not stop 
and the graduation of new teachers ready to start working at schools took place. The authors of the 
article attempt to realize what are the benefits of e-learning format which should be taken in ordinary 
post pandemic studying process. 

In the course of this study, a survey of pre-service teachers and teachers of Moscow universities training 
teachers has been conducted in which 163 people took part: 67 teachers, 96 students of pedagogical 
departments. 

The results of the study indicate that along with the losses caused by the epidemic, such as the future 
teachers’ inability to practice their teaching at school the university students have opportunities to attend 
and analyze more online lessons than they could have attended in a real classroom for the same period 
of time when normal format of education is used. They practiced giving lessons and conduct 
extracurricular activities in a distant educational format. 

As a result of the students’ teaching practice, a club was created where future teachers together with 
senior schoolchildren discussed the fictions chosen for their joint reading and analyzing in a foreign 
language. They mastered the e-learning methodology and explored the resources for facilitating the e-
learning process. Educators realized the necessity of creating courses for e-learning education. 
Moreover, they have adapted or tried to find the ways of their adaptation to e-learning educational 
process. Most of students and teachers confirmed that all the necessary competencies can be formed 
when educating in a distance format but 87% of respondents spoke in favor of continuing education in 
a mixed format.  

Keywords: COVID-19, e-learning, teachers training, pre-service teachers, Foreign languages teachers. 

1 INTRODUCTION  
Nowadays, when it seems that the threat of COVID-19 spread is weakening, there is a growing interest 
in understanding the results about what we have gone through as well as what benefits and downsides 
we have received. Recently, a lot of scientific works devoted to the results of the educational 
organizations forced transition to distance learning format have been published. Among them 
N.K.Radina [1], V.A.Larionova, T.V.Semenova, E.M.Murzakhanova and L.V.Daineko [2], A.V Noskova, 
D.V.Goloukhova, A.S.Proskurina and  T.H.Nguyen [3]. The article by  N.K.Radina   & Ju.V.Balakina 
overviews studies exploring the COVID-19 pandemic’s impact on educational systems and their 
responses to lockdown restrictions, comparing available findings with international statistics based on 
continuous education system monitoring. 

The authors argued that ‘projects aimed at studying the digitalization of education account for the biggest 
chunk of research inspired by the new pandemic reality. A number of studies discuss not just a formal 
transition to distance learning but major technological changes that allow using the unique opportunities 
provided by digital technologies’ [1, P. 179]. 
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Larionova, T.V.Semenova, E.M.Murzakhanova & L.V.Daineko declare that ‘students started questioning 
the fairness of tuition fees during the pandemic as distance learning could not be equated to traditional 
classroom-based learning, that educational services were not delivered to the full extent, as well as the 
educational quality had decreased. On those grounds, students required cutting tuition fees down to the 
size of those in part-time or extramural education’ [2, P. 139] the authors examined the situation and 
came to conclusion that distance education caused by the pandemic has not been reduced to part-time 
or extramural studies.  

The researchers Noskova, A.V., Goloukhova, D.V., Proskurina, A.S., Nguyen, T.H have analyzed the 
effect of digital transformation on the educational process in universities and described the risks through 
Russian and Vietnamese students’ eyes.  According to the survey results, there is certain similarity in 
the way Russian and Vietnamese students assess their experience of distance learning.  

Thus, it should be noted that there is not enough works dealing with the future teachers’ training during 
pandemic period. Moreover, ‘Online teaching and learning imply a certain pedagogical content 
knowledge (PCK), mainly related to designing and organizing for better learning experiences and 
creating distinctive learning environments, with the help of digital technologies’ [4.P.924]. It should be 
noted that Russian teachers training program involves the so-called educational practice, when pre-
service teachers go to schools, where they first attend the lessons of experienced teachers, and then 
give themselves lessons to the schoolchildren under the guidance of schoolteachers. During the 
pandemic period, this was not possible, since all educational institutions were closed. However, the 
educational process did not stop and the graduation of new teachers ready to start working at schools 
took place. 

2 METHODOLOGY 
In the course of this study, a survey of pre-service teachers and teachers of Moscow universities (The 
Kosygin State University of Russia, Moscow State Linguistic University, Moscow Pedagogical State 
University) which train teachers has been conducted in which 163 people took part: 67 teachers, 96 
students of pedagogical departments. 

The students were asked questions about: 

1 The ways of their training during the pandemic period, 
2 Difficulties they faced, 
3 Mode of training they finally prefer, 
4 What positive things they can identify about distance learning, 
5 What new knowledge they get thanks to distance learning, 
6 What they missed most of all during the period of e-learning. 

The teachers were asked questions about: 

1 How they managed to form the competencies needed to future teachers during a pandemic 
period, 

2 How they managed to train their students for work in such situation and condition. 

3 RESULTS 
The teachers answered that at first they often met difficulties and they did not understand exactly how 
the work in the distance format would be organized. Many of them- 86% noted that there was no any 
administrative instructions, guidance, etc. Most colleagues were in the same confusion. However, later 
it became clear that the new teaching format required a new approach and new solutions were found. 

3.1 The ways of  training during the pandemic period  
About the ways of training during the pandemic period most students 93% answered that they had usual 
classes via Zoom or Googl meets. It should be noted that 85% students reported that they had more 
tasks for individual work than usual but they were not disappointed with this fact as they had to stay at 
home most of time.   

3223



 

 

3.2 Difficulties they faced during the period  
About 42% of respondents told that they had difficulties with getting used to new format of studying. 
About 13% of them were afraid that the quality of education can be worse than in face-to-face classes. 
About 5% of respondents claimed that they had difficulties with equipment such as camera etc. and the 
internet connection was not always good. 

3.3 Mode of training students finally prefer  
Finally, 9% of students have chosen distant format of learning, 87 % of them voted for mixed format and 
4 % of respondents would prefer only face-to-face format classes. 

3.4 What positive things can be identified about distance learning  
Future teachers noted that they had not had the opportunity to come to school and attend the lessons 
of experienced teachers, and then conduct the lesson themselves and receive feedback from teachers-
mentors. However, they were able to attend and analyze more lessons in distant format than full-time 
study. Moreover, distance learning allows them to watch and listen to the teacher's explanation the 
needed number of times.  Great amount of time is saved if a student does not need to spend it for getting 
to university. 

3.5 What new knowledge have students got thanks to distance learning 
Students themselves developed and conducted lessons in a distance format, learned to develop new 
types of exercises and interactive tasks, game assignments for distance lessons and include them in 
the educational process. In addition to the actual training sessions, pre-service teachers are aimed at 
implementing the axiological approach [5].    

During the pandemic period, students of Teaching Foreign Languages Department, under the guidance 
of teachers, organized and conducted a remote event for schoolchildren and students of non-linguistic 
departments of universities on regional studies, devoted to celebrating 1600 anniversary of Venice, 
which, according to legend, was founded on March 25, 421. The event included a presentation, a virtual 
tour and a Venice Fact Quiz. In addition, students had the opportunity to watch a video and under the 
guidance of teachers to develop assignments that help them to effectively learn a foreign language 
watching the films, while they used resources such as Quizlet in their work to better assimilate lexical 
units found in the films. As a result of the students ’teaching practice, a club was created where future 
teachers together with senior schoolchildren discussed the fictions chosen for their joint reading and 
analyzing in a foreign language. 

3.6 What they missed most of all during the period of e-learning  
The majority of students 86% responded that they missed face-to-face communication with other 
students, spending time together, having dancing classes, sport events and so on. Moreover, 14% of 
respondents said they didn’t miss anything and were absolutely happy with the period of e-learning.   
Teachers turned out to be more conservative in their opinion, only 54% of them answered that they 
eventually coped with the task of managed to form the competencies needed to future teachers for a 
pandemic period, found new ways of presenting material and interacting with the audience. The other 
46% of respondents admitted that this form of conducting classes were admitted by them with great 
difficulty, they were looking forward to start face-to-face-classers again. They believe that the level of 
competence formation of their students has significantly decreased due to the transition to distance 
format of education. 

4 CONCLUSIONS 
The COVID-19 pandemic has had a significant impact on education, where all levels have been affected, 
including higher education and teachers’ training. The rapid closing-off of face-to-face educational work, 
in response to the Covid-19 pandemic, gave teachers a strong sense of the difference between online 
teaching and their previous experience. Not all teachers were satisfied with it. Many of them (72%) 
claimed that they had lack of guidance while they had a number of tools. About 28% of teachers -
respondent argued that much of teaching and learning in an online environment is similar to teaching 
and learning in any other formal educational context 
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Teachers are more interested in face-to-face classes format than students, even pre-service teachers  

However, as the adage goes, times of crisis are also times of opportunities. The results  of  the study 
indicate that along with the losses caused by the epidemic, such as the future teachers’ inability to 
practice their teaching at school the university students have the opportunities to attend and analyze 
more online lessons than they could have attended in a real classroom for the same period of time when 
normal format of education.  

They started to do a number of things that they probably would not do as if Pandemic did not happen: 

• practice to give lessons and conduct extracurricular activities in a distant educational format;  
• use in their classes online interactive whiteboard such as Miro, Jamboard, Twiddla, Microsoft 

Sway, Classroomscreen. 

Internet-connected devices are in regular use in Moscow so both students and teachers had no 
difficulties in having online classes.  

Moreover the pandemic has revealed the need to adapt interdisciplinarity into teaching and learning not 
only during initial teacher training, but also in their professional development. 

The major risks are associated not with the fears of the decreasing quality of education but mostly with 
dehumanization, the severing of social ties, and the possible loss of student status. So, pre-service 
teachers tried their best to organise communication / so-called students life via internet and they proved 
to be really successful in this field. They mastered the e-learning methodology and explored the 
resources for facilitating the e-learning process. 

Educators realized the necessity of creating courses for e-learning education. Moreover, they have 
adapted or tried to find the ways of their adaptation to e-learning educational process. Most of students 
and teachers confirmed that all the necessary competencies can be formed when educating in a 
distance format but 87% of respondents spoke in favour of continuing education in a mixed format.  The 
digitalization of higher education is a long-term trend that gained a new impetus for further development 
because of the forced transition to distance learning during the COVID-19 pandemic 
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UNDERSTANDING THE INDIVIDUAL STUDENT JOURNEY TO 
GENERATE STUDENT INSIGHTS WHICH INFORM THE ONGOING 

ENHANCEMENT OF THE PERSONALISATION PROJECT 

Rachel Welton, Angela Vickerstaff 
Nottingham Business School, Nottingham Trent University (UNITED KINGDOM) 

Abstract 
This paper reports findings from the pilot stage of a research project, generating initial insights into how 
UK Higher Education undergraduate students navigate their learning and progression. Using a co-
creation, collaborative approach, the research methodology uses student peers to conduct data 
collection through interviews. It is argued that recounting their ‘lived experience’ through interviews with 
peers generates rich picture insights and more honest, authentic accounts than is likely to be achieved 
in interviews with academics. This pilot stage has captured insights into a dozen individual students’ 
journeys, from which we seek to develop a more nuanced understanding of their attitudes, behaviours 
and experiences. The aim of the longer-term project is to develop student insights and resources, to 
inform the development of a more flexible model of support that maps to differing student journeys and 
maximises the impact on students’ individual lived experiences. 

1 INTRODUCTION 
Nottingham Business School (NBS) is at the forefront of personalisation within UK Higher Education 
(HE). Personalisation entails supporting our students to ‘be the best they can be’ and empowering them, 
as self-regulated learners, to engage in meaningful interactions between students and staff and make 
the most of the varied opportunities available. At NBS student interventions take place within courses 
and across the Business School to address attainment gaps, promote opportunities, and support 
individual students. This aligns to the Government’s Widening Participation agenda requiring all Higher 
Education providers to submit an Access and Participation Plan (Office for Students, 20181) setting out 
how higher education providers will improve equality of opportunity for underrepresented groups to 
access, succeed in, and progress within higher education and beyond. 

Personal tutoring has become a focus of national debate across the HE sector, particularly in the 
fulfilment of improving equality within HE, as demonstrated by the NUS Charter on Personal Tutors 
(2015a2, 2015b3), the Quality Assurance Agency (QAA, 20064) outcomes and more recently the UK 
framework on Advising and Tutoring (UKAT, 20195). The emphasis on personal tutoring has become 
more prevalent due to sectoral changes including, expansion of students into HE, commodification of 
degree courses, widening access and increased participation in higher education. As far back as 1996, 
the Higher Education Quality Council for England expressed concern about the organisation of personal 
tutoring in the context of rapid sector expansion (Rivis, 19966).  This expansion of recruitment leads to 
a broader range of students entering universities, which is coupled with delivery at scale, particularly in 
the post-1992 institutions. These dual pressures increase the adjustments required by students at a 
transitionary stage of their life to maximise the opportunities that universities offer (Kreig, 20137), and 
provides new challenges for UK Higher Education providers. 

A number of studies (Miller, 20068, Stephen, O’Connell & Hall, 20089, Braine & Parnell, 201110; Yale, 
201711; Grey & Osborne, 201812, Walker, 202013) identify key features of an effective personal tutoring 
system but all too often these studies are based on the academic perspective, rather than students’ 
lived experiences. Nonetheless, review of these studies and best practice guidance (e.g. NUS and HEA, 
201414) suggests a number of key features that support an effective personal tutoring system. These 
suggest that not all academics should be personal tutors; that students should have a named tutor; 
equal focus across all years, a set pattern of meetings and a rationale that is understood by both 
academics and students. The academic mentoring system within NBS aspires to fulfil the best practice 
criteria identified and looks to continually improve.  

Review of the literature (Braine & Parnell, 201110; Yale, 201711; Grey & Osborne, 201812) identifies a 
mandate for further research into the effectiveness of personal tutoring to both establish the 
generalisability of these limited studies and to better understand the perceptions of students. This is of 
particular importance given the findings of O’Connell & Hall (20089) and Yale (201711) who established 
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that a negative experience of personal tutoring can have far-reaching ramifications on levels of student 
satisfaction. An effective personal tutoring system must weigh up perceived costs and benefits of 
providing a system, against the incidental or unintended consequences of students’ poor experiences 
of personal tutoring.  

Personalisation focuses on the needs of individual learners and moves beyond a simple personal tutoring 
system to pull in aspects of student support, employability, option choices, experiential learning and ongoing 
personal development. As yet there is limited development of the literature in relation to personalisation, and 
limited integration of the two concepts. It is argued here that a personal tutoring system is a key component 
of a personalisation strategy, but that personalisation goes beyond personal tutoring. 

Figure 1, below, provides an overview of the varied opportunities available to students on our BA(Hons) 
International Business (BAIB) course. 

 
Figure 1. Example Personalisation Opportunities for BAIB Course. 

Against the Widening Participation background, this project aims to understand the personalised 
learning experience of our students, anticipating that students do not all travel on a straightforward 
journey, and their lived experiences vary significantly. Tutor experiences highlight differing definitions of 
student ‘success’, from gaining a first-class degree, leaving with a comprehensive CV and work 
experience.  For other students, success may be defined in simply completing the course, attending on 
campus, working in groups, gaining confidence, or undertaking a short period of volunteering. However, 
at present there is not enough awareness of the varied journeys that students undertake or, the impact 
of different university interventions upon the student experience.  By way of evidence, we know that 
40% of second year students failed to attend their one-to-one personal tutor meeting in term one in the 
Business School. This comes at significant cost of academic hours, which could be redirected to more 
effective interventions if we had a comprehensive understanding of what support students value at 
various stages of their journey.   

Meanwhile attainment and progression gaps, identified within the Widening Participation agenda, 
remain stubborn; they are multi-faceted and complex, resulting in a limited understanding of how to best 
support individual students. As Jones et al (202115:1217) state: “personalisation allows good students 
to do better but has less effect on the achievements of poor students. Personalisation benefits people 
who are already quite successful”. This appears to run counter to the government’s Widening 
Participation agenda, but more research is required. This project conducts research into students’ lived 
experiences with the aim of providing individual, authentic insights into student journeys that have the 
potential to inform personalisation at an operational, strategic and policy level.  

2 METHODOLOGY 
The key aims of the study are: 

1 To understand how Business School students progress through their degree 
2 Use storytelling to capture students lived experiences and communicate an authentic student voice  
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3 To understand how critical incidents influence student journeys 

The project team recruited students from a Broadcasting and Journalism (B & J) degree as it was 
anticipated that they would have the skills set required to undertake open interviews. The collaborative 
(B & J) students were formally trained on the project principles, processes and ethical considerations 
including exacting requirements of confidentiality and anonymity and managing situations that might 
occur, if participating students (those being interviewed about their experiences) disclosed safeguarding 
(or similar) information. The training also included details of the research instrument to guide the study. 
The project team then randomly selected the sample of undergraduate students from Nottingham 
Business School; this ensured the conducting and participating students had no close association. This 
pilot stage of the study included twelve participating students.  

Initial analysis of the interviews was conducted by the collaborative students who utilised a storytelling 
narrative to provide insights into all the participating students.  

3 RESULTS 
Results from the pilot study are presented in relation to three broad themes; the effectiveness of a new 
methodology in gaining rich insights; the quality of insights and their effectiveness at uncovering the 
student lived experiences and finally; the effectiveness of student accounts in communicating an 
authentic student voice. 

3.1 Evaluating the methodology 
Firstly, the study gained insights from 12 less engaged students, a notoriously difficult group to engage, 
by their very nature. Figure 2, below, provides an overview of key stages in the research design, as 
produced by our two peer interviewers. 

 
Figure 2. Key Stages in the Research Design. 

Sampling and using peer ‘conducting’ students as interviewers, is an effective method to engage with 
‘participating’ peers and has generated rich authentic accounts of their lived experiences. There were 
several challenges to overcome to gain access to this ‘hard to reach’ group. Initially, this group of 
students are not in frequent communication with course team and operate under the radar. Blanket 
communication was ignored, the project team needed to identify ‘trusted’ tutors that provided credibility 
of the research team, and this then opened up access to the ‘hard to reach’ sample group. The timing 
of the research needs more consideration as students were focused on end of year assessments. 
However, once access was gained both conducting and participating students reported the design as 
being highly effective. 

3.2 Insights into the student lived experience 
Secondly, the quality of insights generated has proven to be rich. The pilot project was effective at 
uncovering insights into the student livid experience which tutors rarely uncover. Examples include; the 
complexity of social connections within peer groups; barriers to attending taught sessions and; the 
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pressure of family and academic expectations. Figure 3 offers an example of a student profile generated 
by our ‘conducting’ students. The profile of the commuter student shows how effective intervention has 
greatly enhanced the university experience for this individual, and illustrates that the impact of 
commuting is far greater than attendance; it affected her mental health, sense of belonging and 
participation in extra-curricular activities.  

 
Figure 3. Example Student Profile. 

3.3 Communicating an Authentic Student Voice 
Thirdly, the production of these student accounts is written using the student voice (see Figure 4 Pen 
Portraits). Carefully crafted to preserve anonymity, they resonate effectively and amplify aspects of the 
student experience that presents a perspective on the journeys of less engaged students. Using the 
words of participating students and providing some context or insight into their journeys results in the 
authentic student voices being effectively communicated; audiences can connect with ‘real’ students 
and better understand and engage with these ‘hard to reach’ groups. More detailed examples will be 
shared during the session.  

 
Figure 4. Example Student Pen Portraits. 

3.4 Impact of critical incidents 
Finally, this pilot research provides some expected and unexpected findings that has uncovered unique 
authentic insights into the student journey. For example, the research team expected to see that students 
develop at different rates, and some are not accepting of the aspirations and intent behind personalisation 
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modules. However, it was the critical incidents that helped to demonstrate in more detail how the maturity 
of thinking developed and helped to develop the reflective abilities between the student cohort. 

 

Some unexpected insights were: gambling, impact of isolation some felt, student dynamics, anxiety… 
Whilst we were aware of these issues, we were not expecting to find them at this scale or the extent to 
which these impacted on levels of student engagement. The research team are still working on these 
findings and exploring the impact of these incidents on the student journey and how / what needs to 
occur to inform personalisation at an operational, strategic and policy level. 

4 CONCLUSIONS 
This pilot study was successful in gaining access to those ‘hard to reach’ students. These students often 
have a lived experience that is different to the ‘engaged’ students and which may not progress in a 
straightforward manner with a good degree outcome. This research will provide some initial ideas for 
university interventions that will inform personalisation at an operational and strategic level, but this is 
work in progress. The initial findings support the literature in that normalising differences between groups 
is an important factor to enable all students to feel more confident in their own skills, values and 
accomplishments. This connects to how the university develops the sense of belonging and facilitates 
an understanding of HE systems and how they operate, supporting students to focus on their academic 
learning and gain the social capital to succeed in the graduate marketplace.   

All experiences are individual, there is no one single journey or ‘typical’ student, this project has gained 
authentic insights into traditionally hard to reach students. This raises the question as to the degree to 
which understanding and supporting an individual student journey is attainable at scale. Developing a 
tutor / student relationship that can utilise critical incidents to develop/ nurture maturity is resource 
intensive. In many ways this research raises more questions, how can HEI’s respond to the Widening 
Participation agenda, developing a campus where all students feel an authentic affinity to their course 
and feel they can thrive, rather than feel they are represented, or underrepresented in the university 
community.  

A larger study will help to provide more detailed insights and explore representativeness of these initial 
insights across a broader group. Immediate actions are rethinking how we design opportunities, 
exploring the use of differentiated messages and communications channels which more effectively 
connect with particular groups of students. These include the NBS Insights Project where student voices 
are used to share the types of challenges students encounter, to normalise experiences and signposting 
to resources, opportunities and support systems.  

This pilot phase has demonstrated the viability of peer to peer methodology, whilst accepting that it is 
difficult to generalise from such individual experiences on a small scale. Nonetheless a clear benefit is 
that the methodology breaks down the inherent power barriers between interviewer and respondents, 
enabling the generation of new insights into students lived experiences and capturing an authentic 
student voice. The next steps will be to design a larger study to capture more insights, developing and 
testing typologies of student journeys.  
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GIS IN ARCHITECTURAL EDUCATION: CHALLENGES OF ONLINE 
TEACHING DURING THE COVID-19 PANDEMIC 
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Abstract 
The covid-19 pandemic tested the lecturers and students’ ability to migrate from traditional classroom 
teaching to 100% online classes in record time. The greatest challenge of this paradigm shift was 
undoubtedly the extremely short time available to effectively implement this change. Academia, ICT 
sector, lecturers, students and their families, played a central role in the success of this change. This 
work aims to present the challenges faced by the Geographic Information Systems (GIS) course 
scholars of the Architecture program at the University of Beira Interior (UBI) to adapt the teaching-
learning process to an online format, as well as the students' response to this new teaching-learning 
process namely skills development on digital literacy. The main challenges, limitations and 
achievements from the lecturers and students’ point of view are presented. The online teaching model 
included synchronous and asynchronous interaction through video conferencing and content delivery 
platforms. The use of recorded lectures and forums as teaching tools were well accepted by students. 
Recorded lectures, tutorials and learning pills, and forums allowed continuous contact among students 
themselves and with scholars. Group work was adapted to online teaching support and interaction 
between students. Evaluation was also a major concern. Exams were performed using digital contents 
platforms. The article ends with a proposal that seeks to identify best-fit online course format, namely 
through a Blended Learning Approach, in which the teaching-learning process combines face-to-face, 
synchronous and asynchronous sessions. 

Keywords: Geographic Information Systems (GIS), Architectural education, Covid-19, Online teaching 
and learning. 

1 INTRODUCTION 
With the confinement measures imposed to prevent the spread of covid-19 pandemic, students and 
lecturers all around the world have seen their academic activities completely disrupted. Lecturers had 
to reorganize the teaching-learning activities to an online format in a short period of time without any 
real consensus on pedagogical practices or specific professional training. Students, on the other hand, 
had to find the means and technologies (computer devices, software applications and internet 
connectivity) to be able to attend synchronous and asynchronous classes. This was a path followed by 
most higher education institutions to significantly reduce the effect of the pandemic in the learning-
teaching process [1]–[5]. 

According to several authors, some important factors need to be considered when designing online 
learning situations [1], [6], [7]: adapting the training to the specifics of each subject, student-centred 
approach, clear formulation of objectives and learning outcomes, presentation of contents in a varied 
and attractive way (contents in multiple formats), selecting adequate and accessible contents, shorter 
and focused training, and creating a learning environment that stimulates positive student-student and 
teacher-student interactions and collaboration. 

Many tools were widely developed, adopted and improved in the process of implementing distance 
online learning to respond to these challenges: 

- Learning management systems, such as Moodle, Blackboard or Canvas. 
- Collaborative digital platforms, such as Zoom, Microsoft Teams, Google Meets or Skype. 
- And social networks, as Facebook or Twitter. 

These systems, platforms and social networks were widely used during the confinement periods for 
conducting lectures and feedback sessions, to introduce assignments, for sharing academic information 
and assessing students’ knowledge. Most of the teaching was undertaken through video conferencing 
and screen sharing in synchronous lectures, recorded lectures in an asynchronous mode and forums 
for continuous communication. 
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Some of the main advantage of online learning include the increased accessibility of the courses and 
seminars for all students (study anywhere and anytime), reduction of cost without reducing the quality 
of learning, timesaving, learning at one’s own pace, motivation and communication [1], [4], [8], [9]. 
Interpersonal communication and difficulty in building strong educational relationships, low interactivity, 
keep active engagement, less attention to less participative students, lack of concentration due to 
inappropriate work environment, inadequate technical equipment, lack of digital skills and training and 
fatigue, are some of the negative aspects pointed by students and lecturers [1], [2], [5], [8], [9]. It is 
considered  that training of lecturers and students in various tools and platforms and awareness of 
available digital resources can enhance the teaching-learning quality [2], [5]. 

Specificities of architecture undergraduate and graduate programs, particularly in the design studios 
courses, may present difficulties to adapt and transfer some contents to online training. In these courses, 
a face-to-face component to discuss aspects of the project and proposed solutions is considered 
essential by most students [2], [10]. However, several authors support the use of the online format for 
teaching architectural courses due to the possibilities it offers through combinations of synchronous, 
asynchronous and face-to-face group or individualized learning [2], [5]. It is widely recognized that the 
inclusion of online education in blended learning offers tremendous possibilities that can enrich the post-
covid-19 architecture education [5], [7], [9], [10]. 

Considering GIS course, online teaching benefits from the fact that the teaching methodology is based on 
software installed on personal computers or online accessed, allowing students to increase their digital skills.  

This work aims to present the challenges faced by the GIS course scholars at the Architecture program 
of the UBI to adapt the teaching-learning process to an online format, as well as the students' response 
to this process. The most relevant aspects of online education during the covid-19 pandemic and the 
main trends for post-covid-19 education are presented in the Introduction; the following sections 
describe UBI architecture GIS course, the way it was adapted to online teaching and its impact on 
evaluation, and students’ perception of the process. The paper concludes with a reflection on the GIS 
online education at UBI, lessons obtained from teaching experience and future online-based teaching 
approaches.  

2 GIS IN ARCHITECTURAL EDUCATION: ONLINE TEACHING DURING THE 
COVID-19 PANDEMIC 

2.1 GIS in UBI Architectural Program 
The integrated master in architecture at the Department of Civil Engineering and Architecture (DECA) 
of UBI in Portugal, is a 5-year program which combines undergraduate (1st cycle) and postgraduate 
(2nd cycle) studies into a single course of 300 ECTS (european credit transfer system). This program 
started at DECA-UBI in 2003 and the integration of its GIS course occurred in 2007 (figure 1). 
Considering the eight traditional integrated master degrees in architecture taught at Portuguese public 
universities (5-year programs) in 2020, UBI’s is the only one with a compulsory GIS course, au pair with  
several European universities [11]. 

 
Figure 1. MIA-DECA´s GIS course evolution in time. 
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The GIS course is taught with a student-centred pedagogy based on a Project Based Learning (PBL) 
approach where the interdisciplinary nature is essential to reach the specific educational aims of 
architectural training, research, and practice. In this introductory-level course, architecture students 
are provided with theoretical and practical knowledge and skills required to be fluent on the most usual 
geographic data types used in GIS, spatial analysis, and mapping representation. Scholars structure 
and plan activities, and students are expected to raise, discuss, implement and evaluate problems 
with applications in the real world, considering their different perspectives and backgrounds. GIS 
course is divided into three distinct blocks: (a) theoretical classes, (b) practical classes (introduction 
to tool use and practical exercises) and (c) real spatial problem resolution through PBL approach 
(involving the use of maps, aerial imagery, online data and in situ information; database creation; use 
of spatial analysis tools; and preparation of thematic maps).  

The PBL approach was implemented in 2016/2017, framed in a partnership with other courses of the 
Architecture program, namely History of Portuguese Architecture and Project III. These partnerships 
allowed an annual program and site assignment for the development of projects that analyse urban 
areas and solve urban planning problems in nearby locations. These projects are strongly motivating 
for students and scholars, allowing cultural, historical, social and academic enrichment. Several 
proposed projects have been developed with the support of the local municipalities. Project examples 
include [11]–[13]:  

- Analysis of a Fundão city area developing rehabilitation projects for three uninhabited hostels. 
- Fundão city pedestrian environment and accessibility evaluation for senior citizens. 
- GIS-based inventory tool development for Covilhã city glazed tile heritage management. 
- GIS-based inventory tool development for Covilhã city religious architectural heritage. 
- GIS-based inventory tool development for Covilhã city street art. 

During the 2019/2020 academic year the PBL approach remained unchanged and based on real-world 
data, but was adapted considering the constraints arising from the state of emergency due to the covid-
19 pandemic.  

2.2 Online teaching during the Covid-19 pandemic  
The UBI GIS course teaching team, like so many other higher education teachers all over the world 
faced the challenge of organizing an online teaching format in a very short period of time. 

In order to resume classes as quickly as possible, the online teaching model was put into action within 
a week. During this period of time, it was possible to make contents available, deliver classes 
(synchronous and asynchronous) and create the necessary means for student-student and student-
teacher online communication. Online teaching was gradually improved throughout the 2019-2020 
spring semester based on students feedback, digital tools progressively made available by the university 
and lecturers self-learning. 

The online teaching model adopted included synchronous and asynchronous interaction. Synchronous 
interaction was achieved through videoconferencing using the Zoom collaborative digital platform for 
delivery of theoretical and practical-laboratorial classes. The screen sharing feature was used to visually 
present the course contents, allowing students to acquire the basic concepts as well as specific ones 
related to geographic information sciences, in a more interactive way. The exercising and expansion of 
skills was achieved in practical-laboratorial classes through oriented exercises resolution in a GIS digital 
environment using videoconferencing and screen sharing. This component of the teaching process was 
developed and reinforced throughout the semester with video-recorded lectures and tutorials made 
available to students through the Moodle learning management system and the OneDrive cloud storage 
service provided by the university (institutional digital work environment). Documentation in pdf format 
was also made available on Moodle platform. 

Constant student-student and student-teacher communication was achieved through the creation of a 
forum on the Moodle platform. Information, student assistance, questions clarification and exchange of 
views was thus accessible to everyone involved in the teaching-learning process. To facilitate assistance 
and question clarification, especially those related to remotely access the GIS software and the use of 
the program itself, lecturers also prepared video learning pills. Video recording and forum as teaching 
tools were well accepted by students. Group work was also adapted to online teaching and support 
using the same tools. 
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Evaluation was also a major concern. Exams were performed using digital contents platforms. Details 
on how it was carried out are presented in section 2.3. 

It should also be noted that the digital and practical nature of the course and the digital literacy of 
teachers and students contributed significantly to a quick adaptation. The entire process has also 
contributed to reinforce the digital skills of those involved. Still, the adaptation process benefited from 
the fact that, before the first lockdown was decreed in Portugal, 4 weeks of in-person classes took place, 
which allowed for prior contact between the course students and lecturers. This situation did not happen 
in the second confinement, with classes starting and running for practically the entire semester on the 
online regime. According to the team of lecturers, this may be one of the reasons why there was greater 
difficulty in engaging students in classes during the second lockdown. 

2.3 Evaluation and academic integrity  
The desirable continuous evaluation on the progress and participation of students on classes and duties 
is one of the components that suffers from inadequate student-teacher contact and so strategies must 
be adapted to mitigate its effects. Direct queries to students during synchronous sessions, dialog 
entanglement with students, and well-defined short-term exercises can provide feedback on the level of 
participation and awareness of the students on the subject during the semester, besides higher 
perceived satisfaction on the evaluation process [14]. 

GIS teaching is particularly well suited for short-term exercises that can be executed independently by 
the student while under supervision, and simple and clear objectives can be defined allowing the student 
to realize its own evaluation on the understanding of the subject. 

It is so possible to achieve a qualitative continuous evaluation of the students’ progress during the 
semester and, if necessary, to adapt the rhythm or depth of the subject accordingly. 

To achieve a quantitative evaluation of the students, but also for students to perceive the powerful tools 
provided by GIS science, a collaborative final duty using online real-world data research and comprising 
the use of all the tools explored on previous short-term exercises is performed. 

Students are free to choose their group with a maximum number of participants. Work organisation and 
distribution is entirely on their side but discussion on teamwork logistics is previously held. 

Theme, work structure and locations are defined by the teaching team yearly and are carefully chosen 
to suit the general interest of the students on their own field of professional interests. 

Supervision on the advance of short-term exercises and the final teamwork exercise allows to 
qualitatively evaluate individual students and to quantitatively evaluate small groups of students. Online 
support and discussion on details and how to achieve a result facilitate the interaction between students 
and between students and teachers. 

Individual evaluation is achieved using Moodle. In this evaluation mode deeper improvements needed 
to be considered so to prevent possible undesirable behaviours. Several short tasks were presented to 
each student with well-defined objectives that could be answered in reasonably short time. Questions 
were randomly extracted from a large database that was built during the semester. 

In spite being randomly chosen, care was taken in order to provide a coherent sequence of tasks when 
considering the whole exam. Difficulty level was also carefully balanced on each sequence allowing to 
understand skill level achieve by the student. 

Randomness and time constrain were the major factors used to prevent and minimize undesirable 
behaviours during evaluation. Students were also on online conference with video and sound during the 
full duration of the exams. 

2.4 Students' response and outcome to online teaching-learning process  
Metrics on the students perceived learning experience and outcome are usually obtained through 
queries and statistical analysis of evaluation results at the end of the semester. 

A statistical analysis of the approved students’ grades for the two academic years before the covid-19 
pandemic and the two pandemic years is presented in table 1.  

10066



 

 

Table 1 – Descriptive statistics of GIS course grades from 2017-2018 to 2020-2021. 

Academic year 2017/2018 2018/2019 2019/2020 2020/2021 
Admitted students  38 51 49 47 
Approved students  35 35 43 42 
Approval rate 92% 69% 88% 89% 
Mean 12,3 12,2 13,1 12,6 
Median 12 12 12,5 12 
Standard error 1,958 2,036 2,453 1,965 
Variance 3,833 4,146 6,019 3,861 
Minimum 10 10 10 10 
Maximum 18 16 18 17 

Results show a slight increase in the grade mean value but, overall, very similar results. Approval rates 
are within the values of the two previous years. A slight increase of grades dispersion was observed in 
the first pandemic year returning to similar values in 2020/2021. Maximum grades were reasonably 
stable along the time period under analysis. Median values were very stable with a slight increase in the 
first pandemic year. Figure 2 presents the grade distribution for each academic year.  

 
Figure 2. Grade distribution for each academic year. 

Time evolution of selected statistical indexes is shown in figure 3. 

Overall analysis of statistical indexes does not show a significant variation of grades, neither approval 
rates, due to the transition for online teaching-learning, as already verified by other authors [3]. 

A special survey promoted by UBI allowed to understand the perception of students (not specifically on 
GIS for Architecture) on the hastily adapted teaching methodology during the initial phase of the 
lockdown and online attendance of classes. The survey (1376 answers) showed that [15]: around 40% 
of students considers that online teaching fairly replaces face-to-face lectures; 70 to 75% declare that 
the lecturers’ online teaching support is suitable; around 60% considers online teaching a user friendly 
experience; and consider a global quality evaluation of 3.34 on a 1-5 scale.  
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Feedback was also obtained during the initial lockdown phase directly from a representant of the 3rd 
year students, using the GIS course as an example of good practice for on-line teaching during that 
stage. 

 
Figure 3. GIS course mean, median and maximum grades from 2017/2018 to 2020/2021 academic years. 

3 PROPOSED ONLINE TEACHING-LEARNING FORMAT 
Some forms of teaching, such as practical work and projects, require specific laboratory equipment and 
face-to-face interaction between students and with the teaching team, so their needs are not fully met 
by distance learning. According to several authors, in general, but also in particular for architecture 
education, the quality of human interaction in a physical classroom is difficult to match in virtual 
environments [3], [5], [7], [10]. 

Satisfaction surveys performed by [3] show that the two main reasons why students appreciate face-to-
face education for more practical forms of teaching are: the degree of socialization involved, as practical 
work and projects are seen as moments of sharing and exchange among students and with lecturers; 
and because lecturers in classroom are able to sense the general state of mind, supervise and rectify 
students work to enhance knowledge acquisition. Another study also showed that both lecturers and 
students stated that online learning is not more interesting than traditional learning and lecturers need 
to provide at least 50% of their teaching in face-to-face mode [4]. 

These findings as well as the traditional and online teaching experience acquired by the GIS course 
teaching team allowed to foresee that blended learning could be a solution to enhance GIS courses and 
architecture students’ digital skills with online technologies, as it involves both face-to-face and online 
teaching and support communication.  

This experience also allowed to develop a proposal for a blended learning approach to be applied in the 
UBI Architecture program for GIS teaching. The proposed method seeks to intelligently combine the 
advantages of the two teaching methods as shown in Figure 4. 
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  GIS course 

Architecture education 
Blended Learning Approach 

  

           
 Face-to-face 

component 
 Online 

component 
 

           
 1. Course presentation and 

preparation of students for 
synchronous and asynchronous 
e-learning 

 2. Synchronous and 
asynchronous e-learning 
(theoretical and practical-
laboratory classes) 

 

1.1. Classroom 
1.2. GIS laboratory: specific software 
(ArcGIS/QGIS) 

2.1. Digital collaborative platforms:  
videoconferencing and chat (Zoom 
and/or Microsoft Teams) 
2.2. Learning management systems: 
information, documents and tutorials 
(Moodle) 
2.3. Video recorded lectures and 
tutorials (Moodle and OneDrive) 
2.4. Online applications (Google 
Forms, Docs and Sheets) 
2.5. Specific software (ArcGIS/QGIS) 

           
 3. Acquisition of knowledge and skills development  
           
 4. Face-to-face question 

clarification sessions and 
discussion 

 5. Synchronous and 
asynchronous online question 
clarification sessions and 
discussion 

 

1.1. and 1.2. 5.1. Digital collaborative platforms:  
videoconferencing and chat (Zoom 
and/or Microsoft Teams) 
5.2. Forum (Moodle) 
5.3. Private message (Moodle) 
5.4. Learning pills (video recordings) 

           
 6. Repetition of steps 2, 3, 4 and 5  
           
 7. Introduction of assignments 

(Project-based learning) 
 8. Synchronous and 

asynchronous online project 
clarification sessions and 
discussion 

 

 1.1. and 1.2.  5.1., 5.2., 5.3. and 5.4.  
           
 9. Knowledge and skills evaluation  

 
 
 
 
 
 
9.5. Project public exhibition 

 9.1. Quizzes (Moodle and Google 
Forms) 
9.2. Timed online exams (Moodle) 
9.3. Timed online final exams 
(Moodle) 
9.4. Project delivery (Moodle) 

           
    10. Student satisfaction with b-

learning (Feedback Loop) 
 

10.1. Satisfaction surveys (Google 
Forms) 

Figure 4. Proposed method for blended learning approach. 
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4 CONCLUSIONS 
In face of the covid-19 pandemic, the University of Beira Interior (UBI, Portugal), like most higher 
education institutions all over the world, decided to stop face-to-face learning and ensure pedagogical 
continuity by means of e-learning.  

In a short time, UBI set up the necessary means to enable lecturers and students to access resources 
and activities via learning management systems, and lecturers reorganized teaching-learning activities 
to an online format. However, the provision of adequate equipment and training to lecturers to provide 
adequate digital distance learning was slower and progressive throughout the semester.   

In response, the GIS course of the integrated master in Architecture was adapted to an online format. 
The online teaching model included synchronous and asynchronous interaction through video 
conferencing and content delivery platforms, forums for continued communication and recorded 
lectures, tutorials and learning pills. Tools were well accepted by students and evaluation was 
redesigned to the use of digital contents platforms and videoconferencing tools.  

The results of the knowledge evaluation show that, for the pre-pandemic (2 years) and pandemic (2 
years) scenarios, distance learning has not reduced the performance of the GIS course students, with 
even a small improvement in grades. Despite shift to online teaching, scores were similar to those 
expected from face-to-face teaching.   

Given the increase of digital tools (digitalization, visualization and communication) and online platforms 
driven by the pandemic scenario, that prompted a change in education concept, a rethink to formulate 
a new framework that includes blended learning in architecture education should be considered. 
Blended mode of education melds the benefits of face-to-face, synchronous and asynchronous learning 
and offers the potential of collaborating with other national and international architecture schools and 
professionals.  

The proposed method for GIS blended learning approach tries to incorporate the positive aspects of 
online teaching and eliminate the negatives ones, especially those identified in the literature and related 
to the degree of socialization and monitoring of students' work. This is an iterative process that should 
be adjusted based on student feedback.  

As future work, the GIS course scholars intends to implement, monitor and refine the blended learning 
approach proposed.  
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INNOVATION WITH AUGMENTED REALITY TO ERASMUS 
STUDENTS 

V. Gonçalves 
CIEB, Instituto Politécnico de Bragança (PORTUGAL) 

Abstract 
The fact that nowadays digital technologies develop with a great pace and are used in many parts of 
our every-day life is not surprising anymore. By enhancing connectivity, inclusion, access to trade and 
public services, technology can be not only a facilitator but also a great equalizer. An integral part of the 
world of new technologies is the sphere of artificial intelligence, augmented reality, and virtual reality. 
The digital and technological landscape is constantly changing, and in many ways accelerating. 
Designers tasked to come up with innovative ideas must keep track of what is trending and where the 
creative opportunities are. Recognizing the changes that are occurring in the industry will help designers 
design smarter and make more informed creative decisions. Virtual, augmented and mixed reality 
products have continued to receive high levels of funding and investment during the 2010 decade. There 
has also been immense hype over these products during the decade, with evangelists of the technology 
believing that it will be used in all aspects of day-to-day life. So, now we can observe this prediction 
becoming our reality. In VR we have digital environments that shut out the real world. With AR, we have 
digital content on top of our real world. Whereas virtual reality replaces your vision, augmented reality 
adds to it. AR devices are transparent, letting you see everything in front of you as if you are wearing a 
weak pair of sunglasses. AR's value is in the way it can interpret, manipulate, and enhance the view of 
the real world in real time. There are a few key advantages to augmented reality, but one of the most 
important is usability. True AR interfaces provide an intuitive and elegant user experience for a variety 
of services and technologies. The most popular applications are Google Expeditions, Civilizations BBC, 
Spacecraft 3D AR, iSolarSystemAR). There is a lot of information regarding this topic. There are also 
many resources that offer you to get to know all the variety of applications that already exist and are 
periodically updated. For example, Mark Anderson provides The Periodic Tables of iOS Apps for AR 
and VR. So, it is very important to keep up with the times, in other words to get acquainted with 
innovations. In this perspective, it was decided to develop a useful tool for newcomers to Bragança city 
integrating augmented reality into the program that would help to explore Bragança town in easy way, 
find top interesting places of all kinds and not get lost in the process. First it was necessary collect 
enough information and data regarding the topic of augmented reality and information regarding most 
visited places of Bragança. Then, after revise the state of the art and test some tools to augmented 
reality, we started to plan and develop our guides using Metaverse Studio app. After finishing the stage 
of development, we started testing it and finally let people use it properly. Many feedbacks were 
received, including the results of a questionnaire to evaluate the usability, accessibility, and functionality. 

Keywords: virtual reality, augmented reality, AR and VR apps, AR App to Erasmus students. 

1 INTRODUCTION  
The Digital technologies have advanced more rapidly than any innovation in our history – reaching 
around 50 per cent of the developing world’s population in only two decades and transforming societies. 
By enhancing connectivity, financial inclusion, access to trade and public services, technology can be a 
great equalizer [1]. An integral part of the world of new technologies is the sphere of artificial intelligence, 
augmented reality, and virtual reality. The digital and technological landscape is constantly changing, 
and in many ways accelerating. Designers tasked to come up with innovative ideas have to keep track 
of what is trending and where the creative opportunities are. Recognizing the changes that are occurring 
in the industry will help designers design smarter and make more informed creative decisions [1].  

Virtual, augmented and mixed reality products have continued to receive high levels of funding and 
investment during the 2010 decade. There has also been immense hype over these products during the 
decade, with evangelists of the technology believing that it will be used in all aspects of day-to-day life 
[2]. So, now we can observe this prediction becoming our reality.  

Augmented Reality (AR) has been a part of the daily life of a gamer for more than four years. In 2016, the 
Pokemon Go AR app was the most popular game and rose through the charts in gaming trends. People 
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would be seen on the streets hooked to the immersive experience they were getting. Sport is certainly a 
part of everyday life just as much as gaming is. For sports enthusiasts, watching live games is a glory. 
Whether they watch it live in a stadium, on their TVs, or on any other live streaming device, they are 
passionate about it. AR is a part of sport these days be it on a field, turf, or court. AR has transformed the 
way shopping is done. As we all know, shopping is a significant part of daily life given everyone purchases 
something every day. Instead of buyers visiting a store to purchase the desired things, AR brings the store 
to the customers through the e-commerce medium. We can now catch up with friends in different parts of 
the world as though all of us are in the same room. Video conferencing with Augmented Reality enhanced 
your interactions with filters that consist of face touch-up, various AR masks and avatars, and background 
changes [3]. As we can see AR is presented in many spheres of our life. So, observing this constant 
development and spreading of this tool, we decided to create program that could be helpful and useful for 
people coming to Bragança town for the first time with a desire to get to know this amazing place better. 
Here the AR technology can become irreplaceable tool that will facilitate the life of travellers, student on 
mobility or just a curious person. And, in this pandemic situation, it was a great tool to create some 
environments that can be used without activate the location feature. 

2 STATE OF THE ART 
Starting this project, it was necessary to collect a large amount of information and data about the world 
of VR and AR.  There are many resources that offer you to get to know all the variety of applications 
that already exist and are periodically updated. For example, Mark Anderson provides The Periodic 
Tables of iOS Apps for AR and VR (https://ictevangelist.com/the-new-periodic-table-of-ios-apps-for-ar-
and-vr/ and https://ictevangelist.com/the-periodic-table-of-ios-apps-for-ar-and-vr-2019/). After analyzing 
his work, we could work out a mind map choosing the best applications focused on our specialization of 
tourism and not only. Some of the apps that we identify, and test were: 

  

Figure 1. Examples of VR and AR applications. 

- Virtual reality tools (Examples of AR applications analyzed can be found in Figure 1) 
- Augmented reality tools (Examples of AR applications analyzed can be found in Figure 1) 
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In the professional area, you can find more Apps and other related technologies. To do this work and to 
help us interact between, we use miro.com. Miro is a fast, free, and simple-to-use online whiteboard 
built to help you collaborate with others anytime, anywhere [4]. Miro was important to discuss the design 
and prototyping the app (Figure 2). 

 
Figure 2. Project in Miro board. 

Also, we found out that using some of these applications people can make contributions to its 
development and add the data. In addition, having installed several apps and having used (Figure 2) 
them we realized that despite a wide range of applications for entertainment, the AR and VR platforms 
are used for educational purposes. We found a few papers [3] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15], 
that have been published in the last decade highlighting development steps and evaluating educational 
aspects of AR applications used for education stating that AR can increase students’ motivation and 
enthusiasm while enhancing teaching and learning at the same time. 

After going through many papers and other materials, we were able to make a general conclusion about 
what these concepts include. 

VR is a world created by technical means, transmitted to a person through his sensations, on which a 
person can influence or not. Often transmitted through applications for hardware. For example: PI 
Explorations & PI Earth, TIME immersive, Memory Museum, among others. 

In VR we have digital environments that shut out the real world. With AR, we have digital content on top 
of our real world. Whereas virtual reality replaces your vision, augmented reality adds to it. AR devices 
are transparent, letting you see everything in front of you as if you are wearing a weak pair of sunglasses. 
AR's value is in the way it can interpret, manipulate, and enhance the view of the real world in real time. 
There are a few key advantages to AR, but one of the most important is usability. True AR interfaces 
provide an intuitive and elegant user experience for a variety of services and technologies. The most 
popular applications that we test much were Google Expeditions, Civilizations BBC, Spacecraft 3D AR, 
iSolarSystemAR. 

So, after analysing and understanding the state-of-art, it was important to work out a plan with time 
frames that could be implemented for creating our own program.  

3 METHODOLOGY 
Methodologically, this project followed two different but complementary methodologies. As part of the 
planning and development of the project, prototyping (prototyping - evaluating - prototyping) was 
chosen, starting with low-fidelity prototypes until reaching the final high-fidelity prototype. After obtaining 
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the final version of the guided tour in augmented reality, it was evaluated through a case study involving 
international students and professors. 

The plan of the work has the following main steps in an iterative and incremental approach. 

The first stage was the collection of data to present the state-of-the-art of VR and AR. As we 
demonstrated above, we collected big amount of data that we are interested to get the full understanding 
of the main notions and developments regarding our project theme. This stage was accomplished till 
the end of March.  

Then it was important to show the possibilities of VR and AR functionality in practice using free open-
source software. With some simple AR glasses (card virtual reality headset) we had the opportunity to 
try the virtual reality glasses. There are many types of virtual reality glasses which enable a three-
dimensional image to be projected onto a real-world object. Virtual reality glasses or goggles are a type 
of eyewear which functions as a display device. They enable the wearer to view a series of computer-
generated images which they can then interact with. it was a valuable experience that helped us gain a 
deeper understanding of the advantages of these new technologies. We also obtained an idea of how 
we could apply these technologies in the development of our project. 

The third stage of the plan consisted of mapping out project stages. We developed a plan for the practical 
construction of the program, which included an analysis of the most visited places in Bragança, 
determining the categories into which these establishments can be divided, as well as compiling a rating 
of the most popular places based on the opinions of people living in the city. 

The biggest stage was the fourth one: to design and develop workspace based on VR&AR (Figure 3). 
This stage took the most time, as with development flow, details appear that require some changes in 
the previous steps, a revision of the entire system and adjustments to the direction. Also, not always all 
the resources were available to implement the conceived idea, in some places it was necessary to think 
about how to replace one or another object with minimal changes in the overall picture. 

 
Figure 3. AR project in Metaverse. 

The final step that was accomplished in the end of the previous month was to evaluate the final product 
in a virtual reality and an AR space. For this step, we have developed a questionnaire that would help 
us get feedback from users of our program. Since our development has been operating not for so long 
time, we were able to get the opinion of only a few people. This questionnaire included questions related 
to the frequency of use of the application by one person, its usefulness, best features, presence of bugs 
and overall assessment of the application. The link for the survey you can find in Bibliography [17]. 

4 RESULTS 
After the practical development of the project, it was important to get feedback from users and generally 
evaluate the work that has been done. As we have already mentioned, a survey was developed that 
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allowed us to get people's opinions, as well as find and correct shortcomings in the work. Most of the 
users were ERASMUS students, that is why the most used guides were about IPB, nightlife and 
shopping. Since the development is quite new, each user tried it once or twice a maximum. Of course, 
for non-residents of Bragança, the most popular function has become Google maps for quick finding of 
the destinations. Thanks to users’ feedback, two bugs were found. The first one, prevented users from 
returning to the main menu after using the shopping guide and the second one did not suggest leaving 
feedback after using the nightlife guide. Mostly our users found the interface easy to handle and 
navigate. Thus, the average user rating was 4.2, which we consider is a good level enough for this kind 
of development. 

 
Figure 4. AR app in mobile apps. 

5 CONCLUSIONS 
In conclusion, we would like to mention the importance of developments in the VR and AR sphere of 
new technologies one more time. Now, this niche helps more people in their work, study, leisure and 
other parts of their daily life. Like our app, VR and AR resources make our life easier and much more 
interesting. We also believe that these resources should be presented in educational institutions to 
improve and advance the educational process, because students should understand the progress made 
by humanity and should know how to handle them by learning using those tools. In general, the future 
of this sphere is bright [14] [16]. For example, in commerce, the emergence of greater numbers of AR 
and VR tools will change the way we consume content – cue the rise of the Experience Economy. It will 
be a catalyst for stimulating more creativity and experiences amongst consumers and businesses alike. 
AR will transform how firms operate and expand the products and services they deliver to customers. 
As work changes over the next decade due to automation and new technologies such as AR and VR, 
HR departments will find themselves filling a starkly different set of jobs [16]. Thus, we should not forget 
about the big step that the developers have taken but help to move progress and make the best use of 
the work of scientists and developers in life. 
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Abstract 
This article examines the existing approaches to training need analysis and creating and managing an 
individual employee competence profile, in the context of the organization's specific need for knowledge, 
skills and competencies needed to perform the specific tasks for each organization position. The main 
problems in the technological provision of the whole process are presented. A model for a complex 
system has been proposed, which would provide an opportunity to create individual competence profiles 
for the positions in the company, development of training content and its connection with the desired 
already competencies. As a subsequent step of the implementation, the model describes the stages of 
conducting online courses, assessing the acquired knowledge and documenting them in an individual 
competence portfolio for each employee 

The main benefits of using such a complex tool for providing individual training programs and automatic 
provision of access to micro-training, based on the specific lack of competencies for each individual 
employee, are presented. 

Keywords: Personalized e-learning, individual competence profiles, online courses. 

1 INTRODUCTION 
Nowadays, personalised learning services are a key point in the field of online learning as there is no 
fixed learning path which is appropriate for all learners. However, traditional learning systems ignore 
these services requirements and deliver the same learning content to all learners. This approach may 
not be effective for learners with different backgrounds and abilities. In order to design an adaptive 
learning content, we need to enable the delivery of learning content according to particular learner’s 
needs. [1]. 

Much of today's research and development focuses on the creation and re-use of Learning Objects (LO) 
[2]. The learning objects present a new paradigm for the creation of teaching materials. In the old 
paradigm, training is organised in lessons and courses that meet predefined objectives of the course or 
lesson. In the new paradigm, the curriculum is divided into smaller, stand-alone units that can be used 
both individually and statically or dynamically combined with others. 

The development of a personalized training program requires a deep knowledge of the processes of 
assessment and analysis of training needs, and in the context of e-learning it is necessary to use a number 
of tools to implement the creation and management of the training process based on competencies. 

Modern technologies provide opportunities for personalising of e-courses and the educational resources 
they contain according to the needs of each learner. The focus on modern forms of e-learning is on the 
different learners' performance - depending on the achieved level and the results, the next steps in their 
training are defined, following their own learning pace throughout the course.  

In order to achieve personalised e-learning activities adaptive authoring tools are required to run in the 
background. Adaptive authoring tools adapt the selection of learning activities or units of learning at run 
time to suit the diverse learning requirements of individual students based on information gathered from 
the student’s user model/profile. 

2 METHODOLOGY 
In order to be able to develop personalized e-learning programs based on the prior knowledge of the 
learners, it is very important that each employee has an individual competence profile and a proper 
training needs assessment is conducted. 

Training needs assessment (TDA) is an ongoing process of gathering data to determine what training 
needs exist so that training can be developed to help the organization accomplish its objectives [3]. It is 
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the process of collecting information about an expressed or implied organizational need that could be 
met by conducting training [4]. This is an evaluation of the gap between the knowledge and skills that 
the people in the organization currently possess and the knowledge and skills that they require to meet 
the organizations objectives. 

2.1 Еxisting approaches to training need analysis and creating and managing 
an individual employee competence profile 

McGehee and Thayer’s approach [5] identifies three levels of assessment: organization, operations and 
individual. Operations analysis is now more commonly known as task or work analysis [6]. 

McClelland introduces an open-systems model for conducting training needs assessments [7]. This 
model involves an 11-step approach to conducting a training needs assessment:  

- Define assessment goals. 
- Determine assessment group. 
- Determine availability of qualified resources to conduct and oversee the project. 
- Gain senior management support for and commitment to the process. 
- Review and select assessment methods and instruments. 
- Determine critical time frames. 
- Schedule and implement. 
- Gather feedback. 
- Analyze feedback. 
- Draw conclusions. 
- Present findings and recommendations. 

Barbazette [4] suggests that training needs assessment should answer questions such as why, who, 
how, what and when. 

• Why. Asking why helps tie the performance deficiency to a business need and asks whether the 
benefit of the training is greater than the cost of the current deficiency. 

• Who. Asking who is involved in the performance deficiency will identify those affected and ensure 
that the program is customized for them. Other important considerations include the target 
audience for the training; what is known about them to design and customize the training; and 
who else may benefit from the training. 

• How. Asking how the performance deficiency can be corrected will help determine whether 
training will fix the problem. Doing so reveals whether a skill or knowledge deficiency led to the 
problem. 

• What. Asking what is the best way to perform a specific job task will help achieve the desired 
results. Standard operating procedures may outline how to conduct a task or which government 
regulations need to be considered when completing a task.  

• When. Asking when training can best be delivered helps minimize the impact on the business. 
Also, it is important to ask what else is needed to ensure that the training is delivered successfully.  

Тhe basic steps of conducting a training needs assessment are as follows [8]:  

1 Determine the purpose for the needs assessment. What questions need to be answered? Most 
commonly, needs assessments provide data for budgeting or scheduling [9]. However, consider 
other needs as well, such as identifying individual skill or knowledge needs, organizational 
development needs, financial planning, staffing concerns and performance improvement needs.  

2 Gather data.  A wealth of knowledge can be gathered using tools such as observations, surveys, 
questionnaires, interviews, performance appraisals, focus groups, advisory groups, tests and 
document reviews. The best approach may be a combination of methods such as focus groups 
followed by observation that may reinforce the findings.   

3 Analyze the data. This involves identifying any discrepancies or gaps between the skills and 
knowledge possessed by employees and those skills and knowledge required or desired for the job.  
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4 Determine what needs can be met by training. This step involves identifying performance 
problems that can be corrected by increasing employees’ skill or knowledge. Problems related to 
issues such as motivation, morale, resources, system design or learning disabilities should not 
be fixed with training.  

5 Propose solutions. If the solution is related to a training deficiency, then a formal or informal 
training program may be needed.  

A company conducts a training needs assessment to seek information about 1) optimal performance or 
knowledge; 2) actual or current performance or knowledge; 3) feelings of trainees and other significant 
people; 4) causes of the problems; and 5) solutions to the problem [10].  

Researchers distinguish between two types of competences: a competence of a person and a 
competence of an organization [11]. The competence of a person is called an individual competence 
and the competence of an organization – a core competence. 

Individual competence is defined as the skills, knowledge, abilities, and other characteristics that 
someone needs to perform a job effectively [12]. The following processes are essential in competence 
management and competency based management systems: 

• Competency identification. The process of discovering what competencies are necessary for 
exemplary or fully-successful performance.  

• Competency model. A narrative description of the competencies for a targeted job category, 
occupational group, division, department or other unit of analysis.  

• Competency assessment. The process of comparing an individual’s competencies to those of a 
competency model.  

• Competency-based management. Application of a set of competencies to managing human 
resources so that performance contributes efficiently and effectively to organizational results. 

• Competency standard. Identifies the essential skills and knowledge workers must have, and 
defines the performance levels they must achieve, to demonstrate competency in a specific work 
segment or function.  

• Competency profile. Document that describes the set of competencies particular to a 
position/job/occupational group/functional community. 

The individual employee competence profile needs to describe all the abilities and skills he possesses 
to fulfill his job. It needs to be regularly adapted with respect to the competencies needed by a company. 

2.2 The main problems in the technological provision of the whole process 
The main goal in constructing adaptive e-learning based on the prior knowledge of learners and creating 
personalized training programs is to build an optimized and faster personalized learning path for each 
learner, which in addition to reducing the time for knowledge accumulation, to increase the motivation 
of the learner to complete the e-course. 

The reversal of the learning process and the gradual introduction to the learner of different problems 
with different degrees of complexity before considering the actual learning content, significantly 
increases the interest of the learners. 

In order to make sense of building adaptive e-learning based on prior knowledge, it is necessary to 
develop an interactive analytical complex that immerses the learner in a real environment in which he is 
required to apply the knowledge he has. Analytical components, which are test questionnaires, cannot 
engage the learner and motivate him to go through the analysis module. 

The creation of personalized e-learning content is a resource-intensive process that requires from the 
authors of such content, a serious investment of time and knowledge of modern technologies in the field 
of e-learning. The main problems faced by the participants in this process are the following [13]:  

- Lack of a specialized authoring tool [14] integrated with the e-learning system (LMS) [15]; 
- Need for an integrated database with descriptive elements; 
- Need for a complex technological solution 

To these technological challenges must be added the non-technological challenges that the teams face, 
such as: 
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- Development time; 
- Expert knowledge of the subject; 
- Motivation of content creators; 
- Motivation of students; 
- Budget / Cost effectiveness. 

3 RESULTS 
The model for a complex system presented in the article provides a solution for the different stages of 
the process of building personalized training programs and content for them, analyzing the prior 
knowledge of the trainees and generating and analyzing the individual competencies profiles of each 
trainee. The process can be divided into five key stages shown in FIG. 1. 

 
Figure 1. A five-step process for creating personalized e-learning programs  

based on the prior knowledge of the learners. 

Each stage requires serious technological provision, and the key to the implementation of the whole 
process is its integration in a single application, so that the integration between the individual stages 
and the continuous exchange of data can be implemented. 

3.1 Creating a nomenclature of competencies 
The basis of the process of creating personalized training programs is the provision of a nomenclature 
of descriptive elements to be used as a link and a scheme for transmitting data between stages. For the 
purposes of this model, competencies are used, and to reduce the time to create a competency 
database, integration with detailed and well-updated databases such as ESCO (European Skills, 
Competences, Qualifications and Occupations) [16] is used - European multilingual classification of 
Skills, Competences, Qualifications and Occupations. 

ESCO works as a dictionary, describing, identifying and classifying professional occupations, skills, and 
qualifications relevant for the EU labour market and education and training.  Those concepts and the 
relationships between them can be understood by electronic systems, which allows different online 
platforms to use ESCO for services like matching jobseekers to jobs on the basis of their skills, 
suggesting trainings to people who want to reskill or upskill etc. 

When describing learning objects, in addition to standard competences, content authors can use as well 
customised competences to allow the description of areas of knowledge that are highly specific or 
detailed. 

3.2 Building a nomenclature of professions and linking them to competencies   
ESCO maintains both a wide database of competencies and their link with over 3000 professions, which 
is a good foundation for creating competencies characteristics for each profession in an organization or 
specialty, if the process is applied in training organizations or developed in the context of lifelong learning. 

At this stage it is important to create a detailed description of each profession, on the basis of which 
during the training process will be provided access to training content, and at the end of the process will 
be created an individual competence profile. 

The training path of each user of the process can be set at this stage as building a relationship and 
prerequisites for the transition to training content corresponding to the given competence. However, in 
order to simplify the process, it is better to make this interconnection at the next stage. 
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3.3 Development of training programs, training content, assessment 
components and their connection with competencies 

In order to support the training process, it is necessary to create training programs that meet the pre-
defined competencies characteristics of each profession or specialty. Each training program consists of 
small pieces of knowledge. Educational content is divided into small structural units called Learning 
Objects. There is a broad understanding among the members of the LO community about the functional 
requirements a LO should have [17]: 

• Accessibility: the LO should be tagged with metadata so that it can be stored and referenced in 
a data base. 

• Reusability: once treated, a LO might be used in different instructional contexts. 

• Interoperability: the LO should be independent of both the delivery media and learning 
management systems. 

The development of training content based on small pieces of knowledge to be characterized by 
competencies is a complex and resource-intensive process, especially if they need to be built and 
prepared for personalized training based on the prior knowledge of the learners. This process can be 
divided into several key stages [18]: 

- Decomposing the learning content into small learning objects; 
- Describing the learning objects with competences; 
- Linking the learning objects; 
- Creating evaluative/analysing components; 
- Developing a Competent Profile; 
- Providing access of the individual learners to the learning content based on the competence profile. 

 
Figure 2. Stages in developing and delivering personalised e-learning. 

A model for such is shown in Figure 2, where the key is that the very way of conducting the training is based 
on an analysis of the preliminary knowledge of the trainee. Based on this model, there is a developed 
prototype for a web-based system for creating and providing personalized learning content [19]. 
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It is necessary at the level of technological development at this stage and the stage of creation of 
competencies characteristics of professions and specialties to have two-way integration to monitor 
whether there are competencies of a characteristic that are not covered by training content and whether 
there is free training content that is not attached to a profession or specialty. 

Due to the constantly increasing requirements of the learners to the quality, interactivity and adaptability 
of modern e-courses, in practice to ensure this process requires an extremely powerful authoring tool. 

3.4 Conducting e-learning, evaluation and addition of data from external sources  
The training stage is standardly conducted in the LMS, where the trainees in this case gain access to 
training content based on their position in the company and/or the specialty in which they are trained in 
the training organization. On this basis, a personalized training program is provided for each trainee, 
and at the previous stage it is determined what is the cycle of the training and what are the minimum 
results for the acquisition of a given competence. 

As a good practice and an opportunity to expand the scope of the training programs is the possibility in 
LMS to document already acquired competencies from hybrid or fully face-to-face trainings, as well as 
from various other systems in the company or non-learning activities that are relevant or validate 
acquired competencies in work process. 

3.5 Generation and analysis of individual competence profile   
As a result of the completion of the training process the learner receives a competence profile, which 
reflects the degree of knowledge of each of the competences involved in the training. On this basis, and 
taking into account the interrelationships between the individual learning objects, an individual path 
through the educational content is constructed for the learner.  

The development of an individual learner competence profile allows, after passing the training, a 
comparison of the learner's competences before and after the training, thus analysing the quality and 
effectiveness of the e-learning. The initial creation of a learner profile can help to better analyse the 
target group and better plan and structure the training for each subsequent reuse. 

Application of the model requires an extremely powerful and yet easy to use authoring tool to significantly 
facilitate the content authors. Building an analysis complex that is attractive and motivating for the 
learners is a complex, time-consuming process that implies its use in creating learning courses designed 
for a large audience. 

Building an individual competence profile for each employee allows team leaders to have quick access 
to ever-changing information about the level of qualification and knowledge for each employee in the 
organization. 

3.6 Benefits of using a complex system for analysis and management of 
competencies in organizations 

The main benefits of using such a complex tool for providing individual training programs and automatic 
provision of access to micro-training, based on the specific lack of competencies for each individual 
employee, are: 

• Quick access of information about the level of competence of employees; 

• Instant analysis of the available training content and its shortage; 
• Access to information about the time required to acquire the full competence profile of the 

employee for the position; 

• Information about the most suitable employee to replace another when leaving the company or 
on maternity leave; 

• Opportunity to build a career path based on accumulated and validated competencies; 

In practice, the benefits for the organization of such a way of managing the training processes in the 
company are quite broad and lead both to better monitoring of the process of knowledge accumulation 
and to more informed decisions for restructuring, reduction or development of teams and their promotion 
and career path. 
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Unfortunately, there is no single technological solution to cover the entire process and each of the stages 
of the process and for this purpose it is necessary to use several separate integrated software systems. 
From there comes the biggest difficulty in providing such a way of knowledge management, namely the 
need for a large and well-prepared team to ensure each of the individual steps of the process. 

4 CONCLUSIONS 
This article examines the existing approaches to training need analysis and creating and managing an 
individual employee competence profile, in the context of the organization's specific need for knowledge, 
skills and competencies needed to perform the specific tasks for each organization position. The main 
problems in the technological provision of the whole process are presented: analysis of the 
competencies of each employee, creation of interactive training content, ensuring the access of the 
employees to micro trainings and analysis of the achieved results from conducting e-trainings and the 
accumulated competencies. 

A model for a complex system has been proposed, which would provide an opportunity to create 
individual competence profiles for the positions in the company, development of training content and its 
connection with the desired already competencies. As a subsequent step of the implementation, the 
model describes the stages of conducting online courses, assessing the acquired knowledge and 
documenting them in an individual competence portfolio for each employee, which reflects the remaining 
deficits of knowledge that need to be filled. 

The main benefits of using such a complex tool for providing individual training programs and automatic 
provision of access to micro-training, based on the specific lack of competencies for each individual 
employee, are presented. 

The transition to adaptive e-learning and the construction of personalized training programs based on 
predefined competency requirements and the consideration of the individual competence profile of each 
learner will definitely be the future of e-learning. Currently, due to complex technological and non-
technological factors, this process is complex and inefficient. With the development of technological 
solutions in this field, supported by technologies such as artificial intelligence (AI) and Big data, 
technological challenges will gradually disappear and as a result it will reduce the costs and increase 
the motivation of both the creators of training content and the learners themselves. 
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Abstract

In an increasingly global and rapidly changing world, Education is an emerging issue at a social,
economic, and political level. The social responsibility of educational organizations about academic,
scientific, ethical, professional, and political training of citizens is always present and should contribute to
the production of knowledge, to the advancement of science and culture. In this sense, schools should
look for the best path to the development of a quality system, to provide young people with the
appropriate skills and to enable the social, cultural, and economic development of the country.
Educational assessment is increasingly essential to describe, understand and act on a variety and
complexity of situations that affect schools. School self-assessment should lead schools to reflect, to
identify their strengths and weaknesses, to look at themselves, their processes, and results, to seek the
best path for the organization to monetize resources and provide support for decision-making in building
their educational project and improving the quality of the educational system. In the Autonomous Region
of Madeira (RAM) the mandatory self-assessment was established in 2014, twelve years after the
publication of Law No. 31/2002, with the designation of Quality Assessment of the Regional Education
System. This qualitative study aims to understand whether the result of implementing self-assessment
contributes to the development of the educational project from a perspective of improving the quality of
teaching. To this end, semi-structured interviews were carried out with 3 presidents of the executive
council and the respective coordinators of the self-assessment teams of 3 basic and secondary schools
in Madeira Island. To consider ethical issues and maintain the confidentiality of the context studied as
well as the anonymity of the participants, the interviews were identified by E1 to E6. It was requested in
writing and giving the information about the purpose of the study, the consent of the respondents to
record the interviews, which was carried out by the investigators and authors of the study. Data
triangulation was performed using the respondents' data with the literature. Results: From this case
study, after analyzing the content of the interviews, the following categories were identified: internal
evaluation; effects of self-assessment; positive consequences; effectiveness in action; success of the
educational project; and measurement in the educational process and system. We can conclude that
self-assessment is relevant for the development of educational organizations in the construction of the
main guiding document of the school's educational policy (educational project) in a perspective of
improving and promoting the quality of the educational service provided. Self-assessment contributes to
measuring the quality of the regional education system, which should be based on the interaction and
complementarity between self-assessment and external assessment. It also had positive effects in
schools, with changes in organizational dynamics with improvements in quality.

Keywords: Self-assessment, Organizational development, Quality of the regional education system,
Educational policy.
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IMPROVING INDIVIDUAL ASSESSMENT IN COLLABORATIVE 
PROJECT-BASED INSTRUCTION: PROJECT KNOWLEDGE 

VALIDATION 
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State University of New York (SUNY) at New Paltz (UNITED STATES) 

Abstract 
Educational research has established the didactic advantages of teamwork project-based instruction 
over individual homework: a) Projects motivate students better than homework do; b) Most of students 
learn better from peer interaction than individually, and c) Projects provide students with instantaneous 
feedback, while homework does not. In fact, when students do not attain a desired project outcome, 
they know immediately that they are failing to understand some aspects of the related theory and can 
use this feedback to seek help from instructor, peer, or textbooks. On the other hand, the time required 
for correction, delays the feedback that students obtain from homework.  

Although homework assignments are individual, students often consult with peer, or even manage to 
find the entire homework solutions on the Internet. Fortunately, these actions do not affect significantly 
individual assessment, because the homework grade contributes very little (for example 10 %), toward 
the student overall grade. On the other hand, with teamwork project-based instruction, projects do 
contribute significantly toward the students’ overall grade (for example, 70%). Therefore, in this type of 
instruction, it becomes extremely important to assess accurately the performance of individuals within a 
team. This is especially true given that teams usually consist of a mix of students with diverse traits, 
ranging from bright and hardworking, to average and lazy, which causes significant variations in the 
level of project contribution from each member.  

The solution proposed in this paper is to combine two assessment pieces: 1) A project report that each 
team must present, complemented with 2) An individual final test on the knowledge that students must 
acquire for a successful completion of the project. We call this test “Project Knowledge Validation”. We 
use both assessment tools 1) and 2) in conjunction, to determine the overall grade of each student. Of 
course, the course syllabus must clearly explain the way the two assessment tools are used. Notice that 
without the validation test, a good grade assigned to all student members of a team, would be unfair to 
those who have contributed little or nothing to the project. With the validation test, every student obtains 
the grade that she/he deserves.  

In addition to a more accurate student assessment, this didactic approach provides the advantage of 
better time management for students. In fact, by working conscientiously through the difficulties 
presented by the project, they are automatically studying for the final test. 

At SUNY New Paltz, we have experimented this didactic approach in the engineering course “EGE416 
Automatic Control Systems,” with satisfactory results. The assessment tools include a simulation project 
titled “Adaptive Cruise Control” and a final test with questions on the theoretical and simulation hurdles 
that arise during the execution of the project. Although the experimental subject is technologically 
specific, the paper focuses on the assessment value of the didactic approach, using the engineering 
project solely as an application example. 

Keywords: Assessment of Student Learning; Collaborative and Project-based Learning. 

1 INTRODUCTION  
In [1], we compared the teaching strategies of collaborative project-based instruction and individual 
homework-based instruction.  The comparison yielded didactic advantages of the former strategy over 
the latter.  These advantages included a) peer interaction is a powerful learning tool, b) projects provide 
students with immediate feedback, as, if the project does not perform as expected, students immediately 
realize that they must improve their theoretical knowledge. On the other hand, homework assignments 
do not provide immediate feedback, as students must wait for the assignment to be graded so that they 
can compare their solution to the one presented by the instructor. Furthermore, students often fail to 
make this comparison, which would enable them to learn from their mistakes.  
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Because of the advantages, we implemented the collaborative project-based strategy in the course 
Electronics II, by creating a set of mini projects. We provided several examples of the didactic 
advantages of these mini projects in [1].  

Excited by the success of the collaborative project-based strategy over the individual homework-based 
strategy, we overlooked an important issue: the accuracy of student assessment! In fact, we noticed 
that all students in a team were assigned the same grade, when the performance of each student in the 
team was not necessarily of the same quality! We were grading the project rather than each student 
working on it! 

At this point of time, we were facing a dilemma: on one hand, we wanted students to enjoy the 
advantages of collaborative work. On the other hand, we wanted assessment to accurately reflect the 
efforts of every individual in the project team. We found the solution presented in the next section. 

2 METHODOLOGY: PROJECT KNOWLEDGE VALIDATION 
We wanted to preserve the strong advantages of collaborative project-based teaching and at the same 
time improve the accuracy of student assessment. With this objective in mind, we came up with the idea 
of incorporating questions on the projects in the final examination taken by students after completion of 
their project. These questions were perfectly designed to test knowledge that students should have 
necessarily acquired during successful execution of the projects. In other words, without this knowledge, 
it would be impossible for students to have completed their work fulfilling the project objectives.    

We call this methodology Project Knowledge Validation. The following subsections present examples of 
such methodology. Although the examples are specific to the engineering field of Automatic Control, the 
reader can easily adapt the presented approach to her/his field of expertise. 

2.1 Example project: “Design of an Adaptive Cruise Control System” 
In this subsection we describe the system to be controlled, present the data provided, and describe the 
control challenge presented to the students.  

2.1.1 Description of the control project 
Consider the two cars depicted in Figure 1 

 
Figure 1. Two cars and a distance sensor. 

We call the position of our car and  the position of the car in front of us. Students are challenged 
to design a controller to automatically control the distance  between the two cars. 
This controller is known in the literature as adaptive cruise control [2], [3] and is featured by many 
modern cars. 

2.1.2 The sensor 

Our car uses a radar signal plus built-in electronics to provide a signal , where the 

sensor transfer function is given. 

2.1.3 The plant 
Figure 2 is a schematic of the plant, composed of a buffer-amplifier, the actuator (accelerator) and our car. 

( )y t ( )x t
( ) ( ) ( )d t x t y t= -

( ) ( )fd t H d t=
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Figure 2. The plant: buffer-amplifier, actuator, and car. 

The students are not provided with the plant transfer function . Instead, they are 
given the outcome of an experiment from which they must derive this transfer function.  

2.1.4 The open-loop system 
Combining all above equations, we obtain the open-loop system of Figure 3. 

 
Figure 3. The open-loop system. 

The position of the car in front, , is an independent input that affects the output, and is thereby 
considered a perturbation. 

2.1.5 The closed-loop system 

The project objective is to control the distance between the two cars in closed-loop, using the 
closed-loop structure indicated in Figure 4. 

 
Figure 4. The closed-loop system. 

To achieve the project objective, students are requested to design a phase-lead controller whose 

transfer function has the following format: . In other words, students must produce 

suitable values for controller parameters to satisfy give design specifications, as given below. 
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2.1.6 Design Specifications 
Assume we are driving our car 40 [m] behind the front car, and that the speed of both cars is 30 [m/s]. 
Suddenly, we wish to track the front car at a safer distance of 50 [m]. This mathematically means an 
incremental step . We wish to achieve the new distance in a transient time of about 5 [s]. We 
do not tolerate any overshoot in our car response, as this could be dangerous to a car that might be 
closely following our car. 

2.2 Project Knowledge Validation 
To validate the project grade, each student had to respond to project-based questions in a final 
examination. Students have encountered the hurdles posed by these questions during execution of the 
project, and therefore, should know the answers. Below are examples of such questions. 

2.2.1 Question on negative feedback 
“How would you close the loop in Figure 4 to ensure that the system has negative feedback?” 

Notice that, if without a second thought, we set the input to , the error signal would 
increase, driving our car closer to the front car, instead of farther away. In fact, our system would have 
positive feedback! The solution consists of inverting the reference .  

2.2.2 Question on the plant transfer function 
“Derive the plant transfer function from the provided data resulting from an experiment” 

This derivation is essential to complete the project, as without knowledge of the plant transfer function, 
it is impossible to design the controller.  

2.2.3 Question on controller design 
“Design a controller using the pole-zero cancellation approach” 

There are several mathematical approaches for designing the controller. Students are asked for the 
simplest one (pole-zero cancellation), which they must know if they have successfully verified the design 
specifications via simulation during the execution of the project.  

2.2.4 Project validation algorithm 
Table 1 below shows a typical mapping between any numerical grade (G) and the corresponding letter 
grade (L) used in Engineering at SUNY New Paltz. 

Table 1. Mapping between numerical grade (G) and letter grade (L). 

Range of G L Range of L 

 

 

A 
A- A range 

 

 

 

B+ 
B 
B- 

B range 

 

 

 

C+ 
C 
C- 

C range 

  Fail 

The nomenclature in Table 2 is as follows: PG represents the project grade assigned to the project (not 
yet to the students), based on the work conveyed by the project report; TG represents the test grade 

10 ( )su t

( ) 10 ( )sr t u t=

( )r t

90G ³
87 90G£ <

84 87G£ <
81 84G£ <
78 81G£ <

75 78G£ <
72 75G£ <
69 72G£ <

69G < C< -
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obtained by a student on the project-based questions; VSG stands for Validated Student Grade, and 
represents the grade assigned to each individual student within the project team after adjustment based 
on the student knowledge on the project, as demonstrated in the test. Table 2 shows has this adjustment 
in performed. 

Table 2. Validated student grade considering test grade 

TG VSG adjusted considering TG 

A range  

B range  

C range  

  

The adjustment algorithm is simple, following the idea that assessment should be as simple as possible 
[4]. The reader can adapt the grade validation idea using her/his own adjustment algorithm, according 
to many factors, such as the nature of the subject matter and personal teaching experience. 

In the following, remember that letter G in Table 1 represents any grade, like PG, TG or VSG. The 
following example illustrate the use of Tables 1 and 2. A project obtains a grade of PG=95, which, 
according to Table 1, means an A. a) One of the students in the team obtains a test grade TG=90, which 
according to Table 1, is in the A range. Therefore, according to Table 2, the student keeps the grade 
earned by the project, that is, VSG=95=A. b) On the other hand, another student in the team scores 
TG= 85, which according to Table 1, is in the B range. Clearly, this student does not deserve the higher 
grade of A assigned to the project. According to Table 1, TG is in the B range. According to Table 2, the 
validated student grade is VSG=0.9x95=85.5=B 

3 RESULTS 
This assessment approach was first applied in the course EGE416 Control Systems in the spring 
semester of 2019. As explained in subsection 2.2, the project consisted of the design of an adaptive 
cruise control. Figure 5 shows the project grade (PG) distribution (which, without validation would have 
been the student grade distribution) and the validated student grade (VSG) distribution. 

 
Figure 5. Project grade and validated student grade distributions. 

The distribution in grey corresponds to project grades. It is important to emphasize that those are the 
grades that students would have obtained for their work on the project if we had not investigated into 
their individual contribution to the project team. The distribution in black corresponds to the grades 
earned by students after project knowledge validation. This distribution is fairer and more realistic, as 
the percent of grades in the A range is smaller, and there is even a small percent of students in the D 
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range (fail). This attest to the fact that, unfortunately, there is always a small fraction of students who 
“tailgate” better students in a team, and therefore do not take full advantage from the project experience. 

4 CONCLUSIONS 
Collaborative project-based teaching is more efficient than homework-based teaching for many reasons. 
One of these reasons is that teamwork enhances communication skills and allows for improved learning 
from peer interaction. However, it has the trait that individual performance of individuals within the team 
is not immediately visible. Consequently, assigning the project grade to all students in a team results in 
unfair and inaccurate assessment. To remedy this drawback, we proposed this assessment 
improvement called project knowledge validation, which basically consists of incorporating project-
based questions in a final examination. 

Notice one immediate advantage of this approach: students do not need to allocate extra time to “study 
for the test”. In fact, they are automatically preparing for the test by working carefully through all 
difficulties in the project! 

In addition, project knowledge validation improves the accuracy and fairness of assessment. In fact, 
students who have conscientiously overcome all hurdles in the project are able to easily answer the test 
questions, and to obtain a test grade that validates their project grade. On the other hand, students who 
did not participate fully in all phases of the project, will partially succeed at answering the test questions. 
Consequently, their grade for the project will decrease, according to a pre-defined adjustment algorithm 
clearly explained in the course syllabus. The assessment improvement provided by project knowledge 
validation is clearly seen in Figure 5, which compares the project grades (which students would have 
been assigned without validation) to the validated student grades, adjusted according to the student’s 
performance in the test. Without validation, weak students who did not gain enough knowledge from the 
project would have remained undetected. With validation, strong students are rewarded, and weak 
students identified, and assessment becomes more accurate and fairer. 
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Abstract 
Our life has drastically changed ever since the pandemic started. Most businesses and schools adopt 
remote study and work ever since. Most companies were affected by this, as were schools. School is 
an arena for students to socialize, create a network and of course get educated with the courses they 
are taking. In this study, we conducted a survey to find out how students’ lives and studies have been 
affected by the pandemic (Covid-19) in 2021 study-year at Inland Norway University (INN). Not many 
studies have been done yet concerning the effects of pandemic on students’ mental health and the 
learning outcome, therefore, we conducted this research to study and learn more about this matter. 

Some of our students contacted professors and university personnel to express their feelings of isolation 
and loneliness. Most of the students at INN were receptive to discussing their depression and difficulties. 
Faculty members were present to speak with them as well. Surprisingly, the first-year student dropout 
rate at game school was not high, and the number of applicants for the Game technology course rose 
over the previous academic year. The reason for this will be another topic to be studied in future 
research. The survey and the courses were both conducted online due to known circumstances. Fifty-
four students(N=54) contributed to this research by filling out an online survey which we evaluated and 
analysed them in this study. 

Students were successful in their studies despite not physically attending school for most of the year 
2021, according to an unexpected outcome. The findings also revealed that some students had lost 
interest and were considering dropping out because they did not see the value in attending courses 
online. Unfortunately, several students were unable to cope with the stress of being secluded and were 
unable to complete the academic year. We focused on how students handled their studies and adapted 
to changes throughout the pandemic in our research. What was it that kept them going? What impact 
did the epidemic have on their lives, mental health, and studies?  

Keywords: Pandemic, remote learning, covid-19, online learning, mental health. 

1 INTRODUCTION  
Universities have always been a place for students and staffs to socialize and interact with each other, 
however this unexpected pandemic has altered and challenged higher educational institutions. Based 
on the guidelines and regulations coming from the Norwegian government, universities had to, and still 
do take actions and make efforts to slow down the contagion of the virus. To keep the wheel of education 
turning, new digital method and education system were introduced. These measures were not 
specifically taken by INN or other universities in Norway. There are studies done by European University 
Association (EUA) which shows they are working closely with members to find solution in these difficult 
times. EUA also gathers useful information through their members to develop and share useful 
information over its many communications channels [1]. 

In this study, we focus on how this pandemic affected study, life, and mental health of students, mainly 
game school students at INN university. There are studies that show pandemic’s impact on students’ 
life. Tomihiro Kokubo who is a student’s counselling at JIAC (recruitment organization advising students 
and universities) reported many students dropped out due to financial difficulties and lack of campus life 
and loneliness in Japanese universities. One of the reasons of that is the majority of Japanese students 
rely on part-time employment to sustain themselves while studying and living in Japan [2]. 

Jenny Lee conducted a survey on two hundred (N = 200) domestic U.S. college students who attended 
school in person 4 years prior to the pandemic; The participants ages range from 18 to 24. According to 
their findings, students who were closer to graduation had higher levels of anxiety (60.8%), loneliness 
(54.1%), and depression (59.8%). Many students expressed concerns over health of loved ones 
impacted their mental health (20.0%), and the need to take care of family affected their current and 
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future plans (31.8%). Almost one-half of students exercised and engaged in physical activity to take care 
of their mental health (46.7%). While a third did not have strained family relationships (36.5%), almost 
one half did (45.7%). A majority found it harder to complete the semester at home (60.9%), especially 
among those who had strained relationships with family (34.1%). During this pandemic,70% of them 
spent their time watching television shows or movies [3]. 

Taheri's research is focused on how video games might aid students' learning. This could be crucial 
because being isolated causes students to feel lonely and bored, and attending lessons online is neither 
motivating nor enjoyable. Although creating a platform or an online multiplayer game where students 
may connect and interact with one another is not the sole option, but research has been done in this 
area to make remote learning more interesting and interactive for students [4]. 

We conducted a survey to get insight and feedback from our students about this difficult and unexpected 
situation in order to better grasp the problem. Our study participants attended school both in person and 
online, which could provide us with more diversified data. In this research, their personal experiences 
and feelings have also been considered. 

2 RESEARCH METHOD  
In this research we reviewed the recent articles on how pandemic(covid-19) affected students in lower 
and higher educational life and study. We conducted a survey at Inland Norway university and 
participants are game school students. At the time of this research, students were on their summer 
vacation, also because students were not present at school during the pandemic, it compelled us to 
conduct the qualitative research online. Interviewing students or staff would not be possible due to 
circumstances. Fifty-three students (N=53) participated in this study where 79.6% are male and 13% 
are female and 7.4% are others.  

3 RELATED RESEARCH (LITERATURE REVIEW) 
M. Kaffenberger’s model suggests that there will be devastating long term repercussions for children’s 
learning, where todays grade 3 students losing as much as 1.5 years’ worth of learning (or more) by the 
time they reach grade 10 as a result of their time out of school [5]. On top of that, commentary by W. 
Cullen argues that people with pre-existing mental health and substance use disorders will be more 
vulnerable to the negative physical and psychological effects result by the pandemic, among other 
things[6].  

In addition, an online survey was carried out by S. Rudenstine between April 8th and May 2nd, 2020, 
that is associated with this research. Participants in this research are adult students (N = 1,821) across 
the CUNY system found that “in April 2020 (i.e., 2–3 months after the beginning of the COVID-19 
pandemic in the United States and during the peak of infections and deaths in New York City, 50.3% of 
the sample met the PHQ-9 clinical cutoff for depression and 41.3% met the GAD-7 clinical cut off for 
anxiety”. Furthermore, “access to fewer resources was associated with a higher prevalence of clinically 
significant levels of both depression and anxiety symptoms”.  Showing that households with savings 
less than $5,000 experienced significantly more individuals met the clinical cut off for depression [7]. 

4 SURVEY REVIEW AND DISCUSSION  

4.1 Survey’s Participants  
Game school at inland Norway university organized into two disciplines; Game Technology and 
Simulation (GTS) where students learn about computer game development, informatics, computer 
science, computer programming, system thinking and game design. Animation and Digital Art (ADA) 
where students learn more about creativity, computer skills, 3D-modeling and digital content creation. 
36 students out of 54 respondents are GTS students and 18 of them belong to ADA department. Forty-
three male students (N=43), seven female (N=7) and four other genders (N=4) participated in this study. 
The number of male students is higher since most GTS students are male. Students are primarily from 
the academic years 2018 to 2021; at the time of this research, students from the 2017 and 2018 
academic years had already graduated, making it more difficult to locate them. 
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4.2 Digital education is better than conventional education? 
Fig.1 illustrates that majority of students disagree with the fact that digital learning is better than 
conventional education system. 9 students one the other hand, agreed that digital learning is a form of 
learning that is not as bad as one might believe. Apart from the social aspects of digital education, 29.6% 
of students (16 students) had an indifferent attitude toward it and found no significant differences in their 
learning outcomes. Those students who answered, “strongly disagree” and “disagree” to this question did 
not feel comfortable in online classes. “It feels unmotivated and dull to participate in a lesson like this,” they 
remarked. Why should someone who signed up for a school on campus and its social milieu must take 
lessons online, they argue? This was indicated in their comments that they can learn better when there is 
someone in front of them who they can easily see and talk to. Unfortunately, our school, like other schools 
and institutions, was not prepared for such a drastic transformation. Educators and professors had to 
adjust to the new hasty regulations and procedures as well. Some teachers said, "It's like teaching in the 
dark and talking to a blank screen while teaching." The biggest issue that was noticeable among teachers 
and students was a lack of human interaction and communication; certain students suffer more than others 
due to their mental state and other factors that we will discuss in this study. 

Most pupils felt separated from their classmates and teachers, while some students were just as 
engaged as they were in the classroom. 

 
Figure 1: To what degree do you agree that digital education is better than conventional education system 

4.3 Being a remote student discouraged you with your study? 
This question was posed to see if students' education was impacted by their participation in home-based 
online courses. Students had to either stay in their own flat or return to their relatives when courses were 
solely available online. As a result, some students who take lessons from home are prone to distractions. 
As previously said, students lost contact with their classmates and teachers because they were unable 
to communicate with them when the class was conducted online. During the lecture, students were 
mainly muted, but they might converse in the breakout rooms or during the breaks. 

The Zoom app's breakout room has been helpful in resolving this issue, but only if the teachers are 
aware of how to use them. Because neither college students nor teachers had received sufficient training 
or instruction in the use of online tools, it was difficult for everyone to accept the abrupt change to learn 
about online platforms in a short period of time, causing a lot of stress among teachers and students. 
Students and faculty members were both perplexed and frustrated about how to use technology to 
improve communication with students. Over time, the difficulty faded a little, and everyone gradually 
learned how to utilize online tools. Students at this institution used Zoom or Discord to have amicable 
talks or group meetups. Discord is a communication application that allows users from all over the world 
to chat while playing online games or as a regular conversation app [8]. 

Research shows that Learning is cognitively constructive behavior. In other words, people are actively 
constructing meanings as they learn. This view of how people learn is called individual cognitive 
constructivism and is based on Piaget's cognitive development theory [9]. Cognitive constructivism 
shows that everything an individual learns can be traced back to the mental plans we construct when 
we interact with the environment [10]. Learning is nearly always a social activity and viewing learning as 
a personal cognitive structure is incomplete, because most of the academic learning of students occurs 
through reading and social interaction [11]. Bergin in his study argues that an individual can develop 
interest in a topic by interacting with others, either teachers, family, friends or fellow classmates [12]. 
This means, by limiting students’ connection we take away a valuable resource where they might 
develop ideas, be creative, or be curious about what others know or do. 
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Consequently, many of participants in this study found it hard to study and get education at home. 
According to one of the participants, “we have simply not adapted to this and since we are now at the 
age where we cannot easily reform our mindset, this is almost an impossible task, especially with 
students suffering mental disorders like ADHD or similar”. The result of Stephen’s study shows that 
adolescents with ADHD had fewer routines and more remote learning issues than adolescents without 
ADHD. Due to COVID19, fewer daily activities, higher negative effects, and more difficulty concentrating 
are related to greater distance learning difficulties among adolescents with ADHD [13]. 

Not all students are unsatisfied with distance learning and working from home, as demonstrated in Fig.2. 
Some students mentioned that it is good to have a permanent place to work at home, however it is good 
to participate in some school activities, gatherings and socializing events as well. One of the students 
mentioned that constant worrying about getting infected, influenced his mental state while he was at 
school. Therefore, staying home eased the situation and helped him to be less stressed. Students were 
assigned group assignments in which some students gathered on campus or other public places where 
they could meet and work on their homework.  

However, since most students returned to their hometown, they worked remotely on their tasks. One of 
the students made an intriguing point about how group work and chatting to one another has helped 
them with their mental state and learning. 

 
Figure 2: Being a remote student discouraged you with your study? 

One student's response to this question was that being a remote student had no negative effects on 
them because school resources were available online. Teachers may be reached more easily online 
than they could in person. Some students claimed that taking classes online rather than in person 
allowed them to manage their time better. 

Quotes from participants: 

• “I believe digital education could be as or even more effective than traditional education, but it 
needs to be designed from the bottom to be digital. I think it made everything easier as long as 
you did the necessary work.” 

• “On one hand, the lack of a physical presence made the lesson less engaging, on the other hand 
being comfortable at home made it easier to concentrate. For a person struggling with anxiety, it 
was a lot easier to perform well when I was able to do so from home. Being surrounded by 
familiarity was very comforting during stressful times.” 

• “Had more time on my hands for studying, instead of travel/spending time at school. Although, 
the studying did not feel as satisfying as school and free-time blurred.” 

• I won't rule out that online classes have been beneficial to some, but I struggle with ADHD, which 
among other things means I have trouble getting motivated to study at home. 

• Being away from the classroom made me more distant from all my classmates except the few in 
my close friend group. This makes my social life more limiting, and I had less people to easily 
gain feedback about my work from. Also doing classes online makes it harder to talk to teachers 
about smaller, more generic things about the subjects as well as asking for feedback for our 
projects require more steps when online. 

• I think that the online classroom is a great tool that, while it can't replace a real-life classroom, it 
is also an important tool and is useful for presentations and lectures, while it lacks a little when it 
comes to lab work. 
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4.4 Do you think you would do better in school if you were physically present? 
Fig.3 illustrates the responses to the question: Do you think you would do better in school if you were 
physically present? Figure below shows that some students still believe that physically attending school 
nor doing classes online affect their performance in general when it comes to their learning outcome. 
Some students believe that if they had regular physical lectures, they would be able to focus better on 
their studies and be less distracted by outside distractions. In terms of performance-based outcomes, 
distant courses appear to be comparable to face-to-face courses, according to a meta-analysis 
conducted by Allen et al. (2002) [14]. 

 
Figure 3:Would you perform better if you were physically attending school? 

Levy and Simpson found that the satisfaction levels of students enrolled in distance courses is much 
lower than students studying in a face-to-face environment, suggesting that these students are more 
likely to drop-out [15,16].  

Quote from one of the students “it is possible that I performed better at home with digital lessons instead 
of attending school, but I think this also depends on the lessons we receive. I don't think that the place 
we have lessons in is much of a problem to me, I think the bigger problem for me would be most of the 
lessons themselves, for example how some of the teachers teach things, the talking tempo and, etc. 
What I like about digital lessons is that, by not having to go to school and then home again, I have some 
time to either relax or work. And since I know that I don't need to go to school the next day too, I am 
able to stay awake much longer and get more things done if necessary”.  

Another student expresses how lonely and isolated they felt as a result of pandemic, as well as the 
negative impacts that it had on their study and life. “It did not have much negative impact on my studies, 
but more on my life. It is hard to not be able to be socially active, get to know people, or get to know 
people in your class very well. From when we started up to date, almost none of us in my class have 
gotten to know each other well enough to become friends. And on social media where all the first-year 
students are communicating, there has been some negative discussions and other negative things going 
on which haven't really made the mood any better. Because of the pandemic, I have not really been 
much outside. Sometimes it was hard to differentiate days from each other because all of them seemed 
kind of the same to me. Doing the same things repeatedly, having the same routines and seeing the 
same four walls for many months gets tiresome. There were no activities for people, no meetings, no 
nothing. There was nothing going on and there were not many places you could go to either. It was 
either home or the grocery store. Because of social distancing, masks, etc., it has become like a habit 
to avoid people. Not avoiding people will definitely be something hard to get used to.” 

As shown in Fig. 4, roughly 14.8 percent of respondents strongly believe that the epidemic has had an 
impact on their lives and studies, and half of respondents agree to some extent. 

 
Figure 4: Has pandemic had a negative effect on your study and life? 
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Some students claimed that maintaining a healthy routine helped them get through this effortlessly and 
that they did not feel as much pressure as the other students did. There are also signs of negative impact 
of changing the normal routine or habits that make students feel less motivated. Waking up early, eating 
breakfast and physically commuting to school are examples of good habits. With digital school the 
chances for students to meet up was much lower and most of the routines were already abolished. This 
may be beneficial for some people, but it had detrimental influence on the student’s lives, since it forced 
them to change their habits and routines, making them feel more lethargic and less driven. 

Brad Brenner in his article discusses the benefits of having a daily routine. We may set aside time to 
take care of responsibilities and focus on our mental and physical wellness by developing a daily routine. 
Routines are necessary at every stage of life, from childhood to adolescence and adulthood. They aid 
in the adjustment to change, the development of good habits, the enhancement of interpersonal 
connections, and the reduction of stress. Daily routines have been proven to have far-reaching mental 
health benefits, from alleviating bipolar disorder and preventing substance abuse to management of 
symptoms of other mental disorders [17]. 

New habit takes 21 days to form, and the same is true for new routines. Anyone who commits to a new 
plan for three weeks may find it to become a ‘second nature’, but 21 days may vary depends on the type 
if habit and situation [18]. 

4.5 Did Pandemic have any positive impact on your mental health, study, and life? 
Fig.5 and 6 illustrate if there were any positive impact on students’ life, study, and mental health during 
pandemic and study from home. Majority of the respondent answered neutral for this question. This 
might imply that being isolated and study from home had no effects on their study, life, or health. Not 
being around others, according to some of them, helped them deal with their social anxiety. Working 
from home was also thought to be less stressful and taxing. Some student claimed they learned far more 
than they would have in a normal study year. Some of the positive benefits they noted in their feedbacks 
were having more privacy, not being around others, less noise, having more personal space, and better 
hygiene in general. One of the main reasons students were negatively affected by pandemic was their 
inability to meet and connect with their peers. 

 
Figure 5:  Did the Pandemic have a positive impact on your study and life? 

 
Figure 6:Did the Pandemic have a positive impact on your mental health? 

ª Quote from students: 

“College is a social environment as much as it is an educational environment. Many students including 
I felt lonely and depressed. I already struggled with depression from before, and the pandemic did not 
help and instead, made it much worse for me. Depression and other mental issues within my mind have 
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made it almost impossible to get enough motivation to get out of bed in the morning to receive online 
education. It simply does not really work at all which further destroys my mentality and mental health as 
I continuously think I am a failure which further kills my motivation”. 

This question has elicited a favourable answer from another student:  

“As an anxious person, it was a lot easier to perform well when I was able to do so from home. Being 
surrounded by family was very comforting during stressful times”. 

Another student's very positive and related feedback: “I feel that the pandemic also had a lot of positive 
impact on my mental health because I got to be able to solely concentrate on doing work, which has 
given me more confidence in my abilities. It has also helped me value relationships more, as I feel that 
the pandemic has forced us all to feel lonely. And, in retrospect, I think this has made me appreciate a 
lot more things that I would take for granted before the pandemic”. 

The fact that pandemic affected students’ mental health and life negatively is evitable. According to 
students’ input on this subject, some took advantage of circumstances and managed their studies in a 
more convenient manner. Those who relied on others' assistance and support for their studies were less 
motivated than others. 

4.6 How did you stay motivated to achieve your best and finish the previous 
academic year? 

What was it that kept students motivated throughout the school year? Why did students perform as good 
as they did in the years prior the pandemic?  There are several questions that authors of this paper 
questioned and for which they were seeking for answers in this study. In this section, we look at some 
of the students’ explanations for why and how they managed to cope with all difficulties and sudden 
changes they faced during the past study year (2021-2022).  

One of the students stated that one reason that kept them motivated while doing a group project was 
proving themselves that they could do what was required of them. They also wanted to show 
appreciation to their teachers and show them that their efforts were not in vain. This statement shows 
the significance of keeping students motivated during difficult times, as well as the effect of a teacher 
on a student's life and studies. 

Some students set a goal for themselves to complete their projects, which assisted them in completing 
them to their full potential. Some students said that practical assignments and tests were more 
stimulating than wiring tasks, and that thinking about how many practical courses they would have next 
year kept them going. Studying what they enjoy the most and creating a rivalry among their housemates 
and classmates was one of the ways they found inspirational and useful. 

ª Quotes from students:  

“I enjoy working, learning, and creating. I really love programming and I want to work with it in the future. 

The topics were interesting, and I was grateful for every moment I learned new techniques and improved 
my skills in these areas.” 

Students had a group project last school year, which most students claim it kept them motivated to work 
hard since they did not want to disappoint their teammates. They communicated frequently and worked 
together on projects, some remotely and others in person, as a result, they felt less lonely and isolated. 
Group projects have shown to be a highly successful way of keeping students in contact with their 
professors and classmates in a situation like this. 

A quote from one of the students on this matter: “I was able to find group mates that I get along with 
well. We pushed each other forwards. Also, during the spring 2020 term, when the pandemic first started, 
I thought for sure I would fail my classes, but was somehow able to get through with good enough 
grades. Since then, I've had some sort of blind faith that my outlook on my own grades is worse than 
what is actually true, which has turned out to be true for autumn 2020 and spring 2021 as well (I feared 
failing but was able to pass all my classes again). I'm looking forward to going back to classroom 
learning”. 

3259



 

 

5 CONCLUSION 
A combination of digital and on campus education can be an effective teaching approach depending on 
the type of education. Being present at school allows students to get to know their peers and instructors 
better, as well as deal with difficulties like getting feedback from classmates or professors, game testing, 
and group work that they cannot simply solve or work on digital platforms. Group projects have shown 
to be a highly successful way of keeping students in contact with their professors and classmates in a 
situation like this. Students felt lonely and isolated as a result of the pandemic, and it had a negative 
impact on their study and life. Those with a history of ADHD or mental health issues had a harder time 
staying focused and managing their schoolwork. This study also finds that changing the normal routine 
or habits make students feel less motivated. The results of our research show that students were 
successful in their studies despite not physically attending school for most of the year 2021. This study 
also shows that some were considering dropping out because they did not see the value in attending 
courses online, and some students quit the school in the middle of the course.  
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Abstract  
The article deals with the issue of modern conditions inclusive education in the Russian Federation.   
The inclusive education system has existed in Russia for about 10 years, however, its implementation 
cannot be called successful. This study attempts to find out whether the main reason for its failure due 
to the society, that is not ready for introduction of inclusive education, or there are certain shortcomings 
at the State level (financing etc.) School children, their parents, teachers and parents of children with 
special needs (about 350 participants) took part in the survey conducted within the study. Each group 
of respondents answered questions aimed at identifying the degree of participants' readiness to accept 
inclusive education. Personal opinions about the deficiencies, that hinder the successful implementation 
of this system in Russia have been examined and classified in the study. The findings of the study 
indicate that parents of children with special needs are concerned about the development of an inclusive 
education system, since retaining special children in boarding schools impedes their socialization and 
separates such children from their families. 

Keywords: inclusive education, special educational needs, socio-cultural efficiency-based approach 
(inclusion and integration). 

1 INTRODUCTION 
In contrast to the countries of Europe and the United States, inclusive education in Russia does not 
have such a long history and does not develop that well. For many years in Russia, the education of 
children with special needs have been carried out in special-needs schools, where the appropriate 
(necessary, specially created) conditions for such education and correction of developmental disorders 
have been maintained. Since the early 1990s. Russia took integration as a promising direction for the 
development of the education system, and the state provides children with special educational needs 
with the right to choose special or integrated education.  

Russia joins  significant international documents - The Salamanca Statement and Framework for Action 
on Special Needs (World Conference in Salamanca, Spain, 1994) [1]; The Dakar "Education for 
Everyone" global movement Declaration (World Education Forum, Dakar, Senegal, 2000) [2]; The 
Convention on the Rights of Persons with Disabilities (UN General Assembly, 2006) [3]  

In the Salamanca Declaration, the priority task of educational policy was the creation of inclusive 
education - as education for all children, regardless of physical, intellectual, social, emotional, linguistic 
or other characteristics. 

In May 2012, the United Nations Convention on the Rights of Persons with Disabilities was ratified in 
Russia, the right of children with disabilities to special educational conditions was recorded in the 
Federal Act "On Education in the Russian Federation", and the concept of "inclusive education" was 
introduced the same year. 

Initially, serious concerns about the trend of replacing specialized schools with inclusive ones were 
expressed by academics in the field of special education Svetlana Alyokhina [4] , Elena Kulagina [5] N. 
N Malofeev [6].  

The main shortcomings of integration as a form of association, according to a number of researchers 
(S.V. Alekhina, N.A. Lyapkin, N.N. Malofeev, E.M.Sadov, S.K.Sevastyanov and others) [7], are: 
inadaptability of the educational environment to the needs of people with disabilities and its inadequacy 
to the educational needs of these children, as well as the fact that integrated education does not change 
the education system that remains generally unchanged. Meanwhile, in most of the works, the problem 
of social-perceptual interaction of participants in the educational process and the formation of adequate 
interpersonal relations and interaction experience between peers is not considered in sufficient detail.  

Thus, the inclusive education system has existed in Russia for about 10 years. In the Russian 
Federation, the program of inclusive education is implemented by many schools, preschool educational 
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institutions, secondary and higher educational institutions, and there are also resource centers for the 
development of inclusive education and corresponding extracurricular sections (most are located in 
Moscow and the Moscow region).  

The City Resource Center for the Development of Integrative (inclusive) Education of Moscow State 
University of Psychology and Education was created by the decision of the Academic Council of the 
Moscow State Psychological and Pedagogical University in July 2009. 

The activities of the Institute are aimed at scientific and methodological support for the development of 
inclusive education in the Russian Federation, support for educational institutions that implement an 
inclusive approach, advanced training and training of highly qualified personnel (baccalaureate, master's 
degrees) implementing inclusive education. 

State budgetary educational institution School No. 1321 "Kovcheg " in Moscow is an educational 
institutiona place where healthy children and children with disabilities receive education together. 
"Kovcheg " successfully teaches children with developmental disabilities - autism spectrum disorder, 
cerebral palsy, Down syndrome, neuroses, visual and hearing impairments. 

In recent years, Kindness Lessons have been periodically held in many schools - adults with various 
disabilities come to the classroom and talk with children about their life in society, their problems and 
successes, and answer children's questions. This is very important, because it is real information from 
the original source, not distorted by anyone, and children understand, that even if you are somehow 
different from the majority of those around you, you are the same member of society - such explanatory 
activity is very necessary. Parents of children with special needs report positive results of this activities. 
Some people with disabilities themselves have expressed a desire to participate in this project. “I like 
the idea of the lessons of Kindness very much! I have talked with the children on Autism Awareness 
Day on April 2, I told them about this developmental disorder and immediately noticed an improvement 
in attitudes towards us” - one of the volunteers tells. 

Despite several successful projects to implement the inclusive education system in Russia, its 
introduction cannot be called successful. This study attempts to find out whether the main reason for its 
failure due to the society, that is not ready for introduction of inclusive education, or there are certain 
shortcomings at the State level (financing etc.) 

2 METHODOLOGY 
To find out the answer to the question posed, the attitude of the participants of educational proccess 
towards inclusive education specific has been examined: a survey has been conducted among 
university students senior schoolchildren as well as their parents, teachers and parents of children with 
special needs About 350 participants took part in the survey conducted within the study. Each group of 
respondents answered questions aimed at identifying the degree of participants' readiness to accept 
inclusive education. The participants also had an opportunity to express their oppininos or comment on 
the question by filling in a special form. Personal opinions about the deficiencies, that hinder the 
successful implementation of this system in Russia have been examined and classified in the study. 
Moreover, the respondents expressed their opinion about the shortcomings, that prevent the successful 
implementation of the inclusive education program in the Russian Federation. 

3 RESULTS 
The findings of the study indicate that:  

1 Parents of children with special needs are concerned about the development of an inclusive 
education system, since retaining special children in boarding schools impedes their socialization 
and separates such children from their families. Moreover, they point out that it is more difficult 
for boarging schoolers to integrate into society after graduation. Parents of special children want 
their children to socialize with the regular children, but commonly they are worried with bullying 
and insufficient equipment of Russian schools.  Most families with children with serious disabilities 
have to change their place of residence so that the child can get a quality education. Children 
with disabilities mostly prefer regular schools to special education centers, because  children feel 
left stranded while studying there. At the same time, special children are still afraid of bullying. 
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2 About 60% of school children don’t mind having a special kid in their class. At the same time, 
most children sympathize people with disabilities, but for a number of reasons have difficulties in 
communicating with them. 

3 More than 70% of parents worry that a special child joining their children’s class may negatively 
affect the educational process. Less than 30% of teachers are ready to teach such students 
(preferably accompanied by a tutor or at least parents).  

4 According to the results of the survey, it is noticeable that there is a connection between the age 
of the respondents and their attitude to an inclusive education program.  
4.1  Older people (72%), those who studied at school isolated from people with disabilities, don't 

have the proper level of empathy. According to one of the respondents: “I want my child to 
see only beautiful things around, to be surrounded only by healthy children, otherwise the 
child will feel uncomfortable in society". 

4.2.  Primary school children are more likely to be intolerant of special classmates than high and 
middle schoolers, presumably because of parents of healthy children, who do not always 
consider it necessary to instil tolerance in children. As a result, children with disabilities often 
have to be transferred to special education centres.  From the form of one of respondents: “I 
had a classmate with an intellectual disability. She was constantly bullied: my classmates 
and others could approach her and push her without a reason, they drew things on her 
clothes, they could steal something from her. Conversations between teachers and children 
did not lead to anything, and parents did not prevent bullying in any way - they practically 
encouraged it, at parent-teacher conferences they openly expressed their intolerance and, 
in response to accusations of bullying, indifferently offered to transfer our classmate to a 
special education center”.    

4.3  University and college students are the most loyal to the prospect of studying together with 
people with special needs. More than 90% of respondents welcome inclusion in higher and 
secondary special education. 

4.4  However, more than 40% of students with special needs themselves reported that the 
bullying is basically out of the question, but they are being ignored, they have not been able 
to join the team and find friends. Fellow students treat them with detachment. 

4.5  In anonymous surveys university teachers most often speak out against inclusion in higher 
education institutions, explaining this by the fact that the level of other students` education 
may suffer.   

5 The term “inclusion” for many people in Russia has a negative connotation. As follows from the 
dictionary analysis of this term, inclusion is a one-sided process that represents the "introduction" 
of someone to somewhere (an obvious violent undertone), the result of which is the presence of 
a foreign "object" in a certain environment [8]  

6 Almost 100% of respondents note that at the moment the level of tolerance towards people with 
disabilities in Russia is growing, but it is still not enough for special children to feel valuable and 
comfortable in society. 

4 CONCLUSIONS 
The ineffectiveness in the development of this system in Russia is explained by the following reasons: 

1 The country has not created an integration infrastructure yet, the organizational and financial ways 
for its support have not been developed, staff training, as well as the proper work with teachers 
and parents is not carried out. There is lack of not just ramps and other equipment but human 
resources: the knowledge and desire of teachers, the institution of volunteer-accompanying tutors 
(well developed in other countries). 

2 About 60% of school children don’t mind having a special kid in their class. At the same time, 
most children sympathize people with disabilities, but for a number of reasons have difficulties in 
communicating with them; more than 70% of parents worry that a special child joining their 
children’s class may negatively affect the educational process. Less than 30% of teachers are 
ready to teach such students (preferably accompanied by a tutor or at least parents). 

3 An increase in the level of tolerance among young people can be caused by the development of 
the Internet, which allows you to observe different people every day, learn to be more tolerant, 
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accept others as they are. Content from countries with a higher level of tolerance reaches Russian 
youth, replacing educational work from our state.  

Russian school today does not have sufficient resources to provide inclusive education to all children 
who, in general, are able to study in a regular school with a little help, because of the integration 
infrastructure, which has not been created in the country, organizational and financial mechanisms for 
its support, which have not been proposed, the necessary specialists, who are not trained, special work 
with teachers and parents, which is not carried out at the proper level. Is not so much about ramps, 
special equipment and other facilities, but human resources: the knowledge and desire of teachers, the 
fullness of classes, the institute of volunteers-accompanying tutors (very common in the West, by the 
way). Therefore, for Russian parents the choice is often simple: either a boarding school, a home 
schooling, or no education for children with special needs at all.  

To sum up, after 10 years of existing of inclusive education in Russia the society is still not ready to 
accept it. The increasing of inclusive education system popularity should be addressed in a 
comprehensive manner: on the one hand, it is required to train proper professionals, and on the other 
hand, there is a pressing need for educational activities in the society.as many sections/subsections as 
you need. 
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Abstract 
In March 2020 the World Health Organization (WHO) declared the outbreak of a novel coronavirus 
disease (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
During and after the COVID-19 pandemic, the topic “Clinical management of corona-virus disease 2019” 
is crucial. Our work include clinical consultations in rehabilitation wards; post-graduate education and 
specialization of medical doctors [residents in Physical and rehabilitation medicine (PRM)] and 
undergraduate education of university students in the field of rehabilitation [future Bachelors in 
“Physiotherapy” and “Medical rehabilitation and ergotherapy”, and future Masters in specialties 
“Physiotherapy”, “Medical cosmetics”, “Medical rehabilitation and balneotherapy”]. Therefore, we 
include some information on the topic “COVID and post-COVID-rehabilitation” in our lectures and 
seminars. We founded our materials on the recommendations and the regulations of WHO and of Pan 
American Health Organization (PAHO), as “COVID-19 Clinical management” (January 2021) and 
“Rehabilitation Considerations during the COVID-19 outbreak”. 

We incorporated in our presentations some basic themes: Clinical assessment of patients with 
suspected and confirmed COVID-19; Clinical management of mild, moderate, severe and critical 
COVID-19; Rehabilitation of patients in acute, post-acute and chronic stage; rehabilitation of SARS-
CoV-2 survivors with pneumonia, after acute respiratory distress syndrome, with post-intensive care 
syndrome and post-viral fatigue, with post-COVID-syndrome, rehabilitation in frail older people, palliative 
care in patients with COVID-19. We realized some lectures and seminars on these topics, emphasizing 
on clinical management of patients after discharge of the acute clinics and in long-term care settings 
(rehabilitation of in-patients and outpatients). Special attention was paid to: early mobilization, 
respiratory exercises, techniques for prevention of deep venous thrombosis and of pulmonary embolism; 
stimulation of activities and functioning, including self-care and mobility. We insisted in techniques for 
treatment of physical deconditioning, muscle weakness and fatigue; for myalgia, arthralgia and 
headache; etc. We included principal natural and preformed physical modalities in our complex 
rehabilitation programs. Due to the prevalence in our country, we emphasized on rehabilitation of 
neurological manifestations, associated with COVID-19 (especially Guillain-Barre syndrome, 
encephalopathy, encephalomyelitis and stroke), cardiologic problems (myocarditis and coronary artery 
disease, including acute coronary syndrome), some mental indicators (chronic fatigue, insomnia, 
depression, anxiety, post-traumatic stress disorder) and cognitive illnesses (“brain fog” with lack of 
mental clarity, poor concentration, inability to focus, memory problems). 

After the lectures, presentations and seminars, we sent our educational materials and questionnaires to 
the students and trainees. We tested their competences in the field – before and after the educational 
course. We observed significant amelioration in the level of theoretical knowledge and some practical 
skills of our trainees and students after the end of the lectures, presentations and seminars. Finally, we 
prepared an anonymous questionnaire for evaluation of students’ satisfaction of the acquired expertise. 
Students and trainees consider useful our educational module. 

Keywords: education, rehabilitation, clinical management, COVID-19, post-COVID-syndrome. 

1 INTRODUCTION  
In March 2020 the World Health Organization (WHO) declared the outbreak of a novel coronavirus 
disease (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
[1,2].  
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The quick propagation of the 2019-nCoV pandemic in the world imposed the necessity of understanding 
the risk factors for the medical and paramedical staff of hospitals and ambulatory medical centers [3].  

According Houston COVID-19 Recovery Clinic: the team for patients with COVID-19 and post-COVID-
syndrome includes medical doctors – specialists in Cardiology, Pulmonology, Gastroenterology, 
Hematology, Nephrology, Neurology, Endocrinology, Psychiatry, Physical Medicine & Rehabilitation, 
Primary care. The rehabilitation team include MD – specialist in Physical and Rehabilitation medicine 
(PRM), physiotherapists, occupational therapists (ergotherapists), speech therapists, etc.  

Our opinion is that our colleagues and students must consider not only principles of rehabilitation in this 
pandemic situation, but we must know risk factors for the staff of rehabilitation hospitals and medical 
centers: medical specialists (medical doctors – specialists and residents), health professionals (nurses 
and physiotherapists), lab staff, etc. Young doctors and physiotherapists are at higher risk of infection, 
due to the lack of experience.  

During and after the COVID-19 pandemic, the topic “Clinical management of corona-virus disease 2019” 
is crucial. Our work include clinical consultations in rehabilitation wards; post-graduate education and 
specialization of medical doctors [residents in Physical and rehabilitation medicine (PRM)] and 
undergraduate education of university students in the field of rehabilitation [future Bachelors in 
“Physiotherapy” and “Medical rehabilitation and ergotherapy”, and future Masters in specialties 
“Physiotherapy”, “Medical cosmetics”, “Medical rehabilitation and balneotherapy”]. Therefore, we 
included basic information on the topic “COVID and post-COVID-rehabilitation” in our lectures and 
seminars. We founded our materials on the recommendations and the regulations of WHO and of Pan 
American Health Organization (PAHO), as “COVID-19 Clinical management” (January 2021) and 
“Rehabilitation Considerations during the COVID-19 outbreak” [4,5]. 

2 METHODOLOGY 

2.1 Goal of the study  
Our objective was to prepare presentations on the topic “Rehabilitation in patients with COVID-19 and 
post-COVID-syndrome”, and to evaluate the impact of this educational module on the theoretical 
knowledge and practical skills of our students and trainees in the rehabilitation field.  

2.2 Design of the study  
We incorporated in our presentations some basic themes: Clinical assessment of patients with 
suspected and confirmed COVID-19; Signs and symptoms of COVID-19 and post-COVID-syndrome; 
Clinical management of mild, moderate, severe and critical COVID-19; Rehabilitation of patients in 
acute, post-acute and chronic stage [6,7,8]; rehabilitation of SARS-CoV-2 survivors with pneumonia, 
after acute respiratory distress syndrome, with post-intensive care syndrome and post-viral fatigue, with 
post-COVID-syndrome, rehabilitation in frail older people, palliative care in patients with COVID-19 
[9,10,11]. We realized some lectures and seminars on these topics, emphasizing on clinical 
management of patients after discharge of the acute clinics and in long-term care settings (rehabilitation 
of in-patients and outpatients). Next figures (fig.1 & fig.2) illustrate some rehabilitation considerations 
during the COVID-19 outbreak of the Pan-American Health Organization (PAHO) and the World Health 
Organization (WHO): role of rehabilitation in the management of patients with severe COVID-19; 
continuity of rehabilitation care for non-COVID-19 patients, recommendations to organize actions at 
national and subnational levels, actions for service providers.  
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Figure 1. Rehabilitation recommendations of PAHO and the WHO 

 
Figure 2. Types of rehabilitation and specific problems 

Special attention was paid to: early mobilization, respiratory exercises, techniques for prevention of deep 
venous thrombosis and of pulmonary embolism; stimulation of activities and functioning, including self-
care and mobility. We insisted in techniques for treatment of physical deconditioning, muscle weakness 
and fatigue; for myalgia, arthralgia and headache; etc [5,12,13].  
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Figure 3. Some exercises, recommended for patients after discharge of the hospital and for post-COVID-syndrome  

We included principal natural and preformed physical modalities in our complex rehabilitation programs.  

We spoke on the topic telemedicine and the potential of tele-rehabilitation to treat patients during the 
lockdown.  

Due to the prevalence in our country, we emphasized on rehabilitation of neurological manifestations, 
associated with COVID-19 (especially Guillain-Barre syndrome, encephalopathy, encephalomyelitis and 
stroke), cardiologic problems (myocarditis and coronary artery disease, including acute coronary 
syndrome), some mental indicators (chronic fatigue, insomnia, depression, anxiety, post-traumatic 
stress disorder) and cognitive illnesses (“brain fog” with lack of mental clarity, poor concentration, 
inability to focus, memory problems). 

After the lectures, presentations and seminars, we sent our educational materials and questionnaires to 
the students and trainees. We tested their competences in the field – before and after the educational 
course.  

Finally, we prepared an anonymous questionnaire for evaluation of students’ satisfaction of the acquired 
expertise.  

2.3 Material of the study  
Our responders were medical doctors – residents in Physical and Rehabilitation Medicine (PRM) and 
students in the field of rehabilitation - in Bachelor's degree (specialties “Physiotherapy” /in our country 
“Kinesitherapy”/ and “Medical Rehabilitation and Ergotherapy”) and in Master's degree (specialties 
“Physiotherapy”, “Medical rehabilitation and balneotherapy”). The distribution of all responders (total 91) 
is presented in table 1, as follows:  

• 62 students in Bachelor’s degree (46 in “Kinesitherapy” – Physiotherapy, 16 in „Medical 
Rehabilitation and Ergotherapy“);  

• 23 students in Master’s degree (17 in „Medical Rehabilitation and Balneology“ and 6 in 
“Physiotherapy”); and  

• 6 medical doctors (MD) – residents during the specialization in „Physical and Rehabilitation 
Medicine“).  
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Table 1. Distribution of responders – students and trainees. 

 Physio / Kinesi-
therapy  

Med Rehab 
& ET 

Med Rehab & 
Balneology 

Physio-
therapy 

MD 
PRM trainees Total  

Bachelors 46 16 -  - 62 

Masters -  17 6 - 23 

MD-residents - - -  6 6 

Total       91 

Next figure 4 presents the distribution of different types of responders – health professionals (bachelors 
and masters) and medical doctors (PRM trainees) (fig.4).  

 
Figure 4. Distribution of responders (Bachelors, Masters, Medical doctors).  

2.4 Methods of the study 
We prepared PC-based tests for assessment of theoretical knowledge and practical skills in the field of 
clinical rehabilitation of patients with COVID-19 and post-COVID-syndrome. All participants realized the 
tests before and after the educational course (our students responded during the semester – before and 
after the end of the educational module).  

After the PC-based evaluation of the knowledge, we tested anonymously the level of approval of our 
students and trainees.  

Statistical evaluation was done using SPSS computer package - - t-test analysis of variances (ANOVA).  

3 RESULTS 
Our results were satisfactory. We observed significant amelioration in the level of theoretical knowledge 
and some practical skills of our trainees and students after the end of the lectures, presentations and 
seminars.  

The evaluation notes were classed between 2 (insufficient, non-satisfactory) and 6 (Excellent). 

Students and trainees consider useful our educational module. 

3.1 Level of knowledge of COVID-19 disease  
Next figure 5 presents the results of evaluation of theoretical knowledge of the clinical forms of COVID-
19 disease: a/ symptoms of the acute phase; b/ sequelae of severe and critical forms – respiratory 
problems, c/ tachycardia, d/ deconditioning, e/ myopathy; f/ neuropathy, Guillain-Barre, g/ stroke, h/ joint 
stiffness and pain, dysphagia, i/ psychiatric problems; j/ post-COVID-syndrome.  
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Figure 5. Level of theoretical knowledge in COVID-19 rehabilitation (evaluation notes 2-6).  

3.2 Level of knowledge of COVID-19 rehabilitation  
Next figure 6 presents the results of evaluation of theoretical knowledge in COVID-19 rehabilitation: a/ 
during the acute phase; b/ post-acute phase; c/ rehabilitation after COVID-19, in post-viral fatigue and 
d/ in post-COVID-syndrome; e/ rehabilitation in patients with disability and frailty during the pandemic 
and the lockdown.  

 
Figure 6. Level of theoretical knowledge in COVID-19 rehabilitation (evaluation notes 2-6).  

3.3 Level of competence - practical skills in COVID-19 rehabilitation  
Next figure 7 presents the results of evaluation of practical skills - exercises in patients after COVID-19-
Related Illness: positions and respiratory exercises to ease breathlessness; physical exercises for 
muscle strength; brain exercises; training in activities of daily living (ADL).  
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Figure 7. Assessment of practical skills – physical and mental exercises, ADL training (evaluation notes 2-6).  

3.4 Assessment of the level of satisfaction of the educational module “COVID-
19 rehabilitation”  

The anonymous investigation of the level of satisfaction of all students and trainees demonstrated 
positive opinion of responders. 

The students’ opinion concerning the introduction of the educational module “COVID-19 rehabilitation” 
is presented on the table 2 and figure 8.  

Table 2. Answers of the total of 91 responders about the necessity of the educational module 

Anonymous opinion Number of responders Percent 

Positive 87 95.6044 % 

Maybe Yes 2 2,1978 % 

Indifferent  1 1,0989 % 

Maybe No 1 1,0989 % 

Negative  0 0 % 

Total  91 100% 

The distribution of results of the students’ opinion about the necessity of introduction of this educational 
module is presented in the figure 8.  

 
Figure 8. Students’ opinion about the necessity of the educational module.  
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Practically 89 of 91 responders (about 97,80 % of responders) accepted the course with a positive 
opinion (positive, maybe yes). One was indifferent (1,09 %). One of participants answered “Maybe no” 
(1,09%). No negative answers.  

4 CONCLUSIONS 
The results of this qualitative and quantitative evaluation demonstrate a statistically significant 
improvement in the level of professional competences of all members of the multi-disciplinary multi-
professional rehabilitation team in the topic “Rehabilitation of patients with COVID-19 and post-COVID-
syndrome”. In the future, we will develop and introduce this educational module in other groups of 
students.  
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ABBREVIATIONS  
List of Abbreviations and Acronyms 

ADL  Activities of daily living 
2019-nCoV  Novel corona virus of 2019 
COVID-19  Corona virus disease 

PAHO  Pan-American Health Organization 
PRM  Physical & Rehabilitation medicine 

SARS-CoV-2  Severe acute respiratory syndrome 
WHO  World Health Organization 
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Abstract 
The aim of genome-wide association studies (GWAS) is the study of DNA variations, principally the 
variations in single nucleotyde polymorphisms. GWAS are employed to discover how these variations 
affect certain traits or illnesses and have also proved themselves useful in finding out how patients react 
to certain pharmacological treatments, which in the future would make personalized medicine a reality. 

Nowadays, GWAS are among the most powerful tools available for researchers to understand human 
genetics. The first GWAS study was released in 2002 and research published in 2009 is considered the 
first in this field to have made use of machine learning methodologies. The use of this kind of 
methodologies has proved its interest in many areas of science and technology, including health 
sciences. 

This research presents the use of machine learning methodologies in the framework of a doctoral thesis 
in the field of genome-wide association studies. On the one hand, the profile of students in this field 
makes the use of this kind of methodologies challenging, as they require of a profound knowledge of 
the foundations of applied mathematics and statistics. On the other hand, the use of these techniques 
increases interdisciplinary collaboration. In this research, the main machine learning methodologies 
applied to GWAS are detailed, explaining how they are to be employed and the challenges they present 
to doctoral students. 

Keywords: genome wide association studies (GWAS), machine learning, doctoral thesis, health 
sciences. 

1 INTRODUCTION 
As is widely known, the aim of genome-wide association studies (GWAS) is the study of DNA variations, 
principally the variations in single nucleotyde polymorphisms [7]. This kind of study is employed in order 
to discover how these variations affect certain traits or illnesses [8] and have also proved themselves 
useful in finding out how patients react to certain pharmacological treatments [8], which in future would 
make personalized medicine a reality. 

Researchers in the health sciences field know that GWAS are one of the most powerful tools available 
as they make it possible to understand human genetics. The first GWAS study was released in 2002 
[14]. A few years later, in 2009, another research made use of machine learning methodologies for the 
first time in this field.  [19]. In other words, it can be stated that the use of this kind of methodologies has 
proved its worth in many areas of science and technology, including health sciences. 

The use of machine learning methodologies in the field of GWAS has made it necessary for doctoral 
students in the field of genomics to acquire a certain amount of knowledge in the field of machine 
learning. These kinds of students usually have a good background in health sciences, but some gaps 
in their knowledge of mathematics and artificial intelligence. 

The aim of this research is to detail the most important gaps and propose some ideas that would help 
researchers to understand the foundations of machine learning methodologies, something which would 
help to the interdisciplinary collaboration required in the field of bioinformatics, and more specifically in 
the area of GWAS. 
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2 METHODOLOGY  
Machine learning can be considered as a field of computer sciences and artificial intelligence whose 
aim is the development of methodologies that allow machines to learn. In other words, the aim of this 
field is the development of methodologies that make statistical learning possible by making use of data 
sets. The roots of machine learning go back to the1940s. 

The formalization of machine learning concepts requires of the use of mathematical methodologies. The 
main machine methodologies can be classified in the following groups: 

Supervised learning. In supervised learning, the information of input and output variables is available, 
which means that a supervised algorithm is trained with all this information in order to be able to forecast 
the output values of a new vector, either as a regressor or in a classification problem. 

Non-supervised learning. Into this category fall all those problems whereby information is not labelled 
into categories. In other words, all those cases in which information is not previously classified. In this 
case, machine learning methodologies are able to classify them, making use of the input information. 
This is the reason why it is called non-supervised learning. 

Reinforcement learning. Methodologies included in the subset of reinforcement learning are those 
which learn to perform a task in the right way through a system of rewards and punishments: rewards 
when the task is performed in the right way and punishment when the task is performed incorrectly. 

Although the aforementioned categories are the most important, they are not the only ones that exist, 
although in this paper they are the only ones to be considered. An exhaustive and detailed list of all 
machine learning methodologies is really difficult to obtain, but we list the main methodologies below. 

Grouping or clustering. The k-nearest neighbours method is an unsupervised learning technique. It is 
a procedure of grouping a series of vectors according to a particular criterion. usually one of distance. 
In this method, the input vectors are arranged in such a way that those with common characteristics are 
closest to each other. An example of this type of technique is the k-means algorithm. It is a vector 
quantization method, originally used for signal processing, which aims to divide n observations into k 
clusters, in which each observation belongs to the cluster with the closest mean. 

Evolutionary algorithms. Evolutionary algorithms are search methods inspired by the principles of 
natural selection and genetics that can be used in both a supervised and unsupervised learning context. 
These algorithms evaluate at each iteration a population of candidate solutions, known as individuals, 
and keep those that provide the best results, deriving, from these solutions, a new population. There 
are several types of evolutionary algorithms, of which the best known are the so-called genetic 
algorithms [8]. 

Decision trees. This is a method of supervised learning. A decision tree is a prediction model used in 
the field of artificial intelligence and predictive analytics [17]. Given a database, a tree of logical 
relationships is built in a very similar way to rule-based prediction systems, which serve to represent 
and categorize a series of successive conditions for solving a problem [17]. 

Naïve Bayesian classifier. This is a supervised classification technique that makes use of Bayes' 
theorem to calculate the probability that a new vector belongs to each of the existing data classes in the 
set. The adjective naïve is applied because the independence of the variables is assumed. 

Neural networks. This is a paradigm of machine learning and processing inspired by the way the 
nervous systems of animals work. As its name suggests, a neural network is a system of interconnection 
of neurons in a network in such a way that they collaborate with each other to produce an output stimulus 
[11]. Some examples of neural networks are the perceptron, the multilayer perceptron and self-
organizing maps [3, 4]. Neural networks can be used within a supervised or unsupervised learning 
paradigm. 

Regression techniques. Regression methods are supervised learning techniques that try to explain a 
dependent numerical variable from a certain set of independent variables. The three most-used 
regression techniques are the following:  

a) Linear regression [12] is the most-used to form relationships between data. It is fast and efficient 
but generally insufficient in multidimensional spaces where more than two variables can be 
related 

b) Support vector machines are a set of supervised learning algorithms developed by Vapnik and his 
collaborators [15, 18]. This method is applicable to both classification and regression problems. 
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c) Multivariate adaptive regression splines, a non-parametric regression technique introduced by 
Friedman [2, 6] and that can be considered as an extension of linear models capable of modeling 
non-linearities and interactions between variables. Although artificial neural networks can also be 
used as one more regression technique, given their interest they have been introduced into this 
relationship independently. 

3 RESULTS 
Given its great interest and utility, the use of artificial intelligence techniques is widespread in different 
fields of science and technology. For those doctoral students who have undergone training 
fundamentally related to the health sciences, it may be of interest to know some examples of applications 
of artificial intelligence in various fields. 

Fig. 1 shows a detailed breakdown of machine learning methodologies. In the first level on the right, the 
three main machine learning methodology groups are shown. They are supervised learning, non-
supervised learning and reinforcement learning, whose meaning was explained in the materials and 
methods section. 

The five most relevant examples of supervised learning methods are evolutionary algorithms, decision 
trees, naïve Bayesian classifier, neural networks and regression techniques. From our point of view, the 
best way for those that have no previous experience in machine learning to understand how these 
methodologies work, is to read some articles with relevant examples. For the supervised learning 
methods, our recommendation is at least to read some articles in which the following machine learning 
methodologies are applied to health sciences: evolutionary algorithms [7, 8], neural networks [3, 20] and 
regression [1, 5, 9, 10]. 

The second kind of machine learning methodologies are those called non-supervised learning. Inside 
this group the two most relevant are grouping or clustering and self-organizing maps. In this case, at 
least one article about a grouping methodology should be read [16]. 

Finally, and also referring to Fig. 1, the third group of machine learning methodologies are those called 
reinforcement learning, of which the most outstanding examples are Montecarlo Methods and model-
based based algorithms. In the authors’ opinion, in a first approach to the machine learning discipline it 
is not necessary to read related literature as they are not applied in GWAS. 

 
Figure 1. Breakdown of machine learning methodologies. 
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4 CONCLUSIONS 
This paper presents a proposal for the introduction of machine learning methodologies in the framework 
of a doctoral thesis in the field of genome-wide association studies. In many cases, when a GWAS 
applies machine learning methodologies, the results obtained seem to be promising, but subsequently 
it is very hard to link them to clinical practice. Therefore, a good understanding of machine learning 
foundations by health science professional would appear to be extremely useful. 

From our point of view and taking into account that nowadays there is a lack of a machine learning gold 
standard for GWAS analysis, there is still a vast range of methods and implementations to explore. 
Please note that we agree with those authors that consider that we are in the infancy of the use of 
machine learning in GWAS [13] as we are still quite a long way from achieving gold standard methods 
producing consistently validated biological insights. In other words, to achieve the real potential of 
machine learning methodologies in GWAS studies, a multidisciplinary cooperation is mandatory. 
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PERCEPTION OF HUNGARIAN AS A FOREIGN LANGUAGE AMONG 
LANGUAGE LEARNERS AT THE UNIVERSITY OF NITRA 

K. Presinszky 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
One of the most significant trends in research on language learning motivation employs a socio-
psychological perspective. According to this research paradigm, students’ motivated foreign language 
learning behaviour can be explained by attitudes about language, speakers, and language learning. 
This presentation seeks to answer the question on the attitude about the Hungarian language and 
culture in the motivation to learn Hungarian as a foreign language among Slovak-speaking language 
learners in Slovakia.  

The Department of Regional Tourism at the Faculty of Central European Studies of Constantine the 
Philosopher University in Nitra offers the possibility to study Hungarian as a foreign language. In the first 
lesson of the course, we tried to find out the students’ opinions about languages, linguistic myths, and 
Hungarian as a foreign language with the help of a Slovak-language questionnaire containing 16 
questions. In the last six academic years, 64 Slovak native language students completed this 
questionnaire. The group of surveyed language learning university students can be considered 
homogeneous in terms of age. The foreign language is acquired in a source language environment, 
where their mother tongue is the state language; the Hungarian language has no official status in 
Slovakia; it is only a minority language; however, it is the official language of the neighbouring country 
(Hungary).  

The study yielded revealing results. Based on the received data, negative opinions and prejudices can 
be observed among the respondents, as they have not had a connection with the Hungarian language 
so far, and they have judged it based on misconceptions and myths. However, among those already 
completing (or have completed) the second year of the Hungarian language course, the attitude towards 
the Hungarian language and culture is becoming more and more favourable based on experience. Thus, 
for the teaching of Hungarian as a foreign language in Slovakia, it is vital to develop positive attitudes 
towards the culture and people behind the language to be learned. 

Keywords: Hungarian as a Foreign Language, Slovak students, Questionnaire survey, Myths and 
misconceptions about the Hungarian language. 

1 INTRODUCTION 
According to most people, learning a foreign language requires only good language skills. On the other 
hand, scientific research has found that internal stimulation and motivation often play the same or even 
more significant role in learning a language successfully and effectively than any aptitude for languages 
([1]). Research on language learner motivation in Hungary can be attributed primarily to Zoltán Dörnyei, 
who created the foreign language motivation model ([2]), which has three main elements: firstly, the 
ideal linguistic self, then the necessary linguistic self and finally, the attitude towards language learning. 
According to Dörnyei, these three factors determine the inspired language learning behaviour. 

One of the most significant trends in research on language learning motivation employs a socio-
psychological perspective. According to this research paradigm, students’ motivated foreign language 
learning behaviour can be explained by attitudes about language, speakers, and language learning ([3]). 
For example, in Hungary, students´ motivation to learn English and German and its determining factors 
have been studied for over a decade. One of the main lessons of the research was that positive attitudes 
towards the culture and people of the language to be learned also play an essential role in the motivation 
system of language learning ([4]).  

This study seeks to answer the question on the attitude about the Hungarian language and culture in 
the motivation to learn Hungarian as a foreign language among Slovak-speaking language learners in 
Slovakia. According to the literature on Hungarian studies, the teaching and learning of Hungarian as a 
foreign language is determined by the following factors: the nature of the language; the place and 
environment of language learning; the age and mental characteristics of language learners; the 
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composition of the groups; time spent on language learning; textbooks and teaching aids for use in 
language teaching; demands on and expectations for language teaching ([5]). From all this, the present 
study needs to note that the language learning analysed here is influenced by the different typological 
and genetic nature of the two languages (the Hungarian language is agglutinative and belongs to the 
Uralic language family; while the Slovak language is a fusional/inflected language and is part of the Indo-
European language family). The group of surveyed language learning university students can be 
considered homogeneous in terms of age. The foreign language is acquired in a source language 
environment, where their mother tongue is the state language; the Hungarian language has no official 
status in Slovakia; it is only a minority language; however, it is the official language of the neighbouring 
country (Hungary). In this case, learning a foreign language takes place within an institutional 
framework, in the form of group lessons, for 90 minutes a week. Slovak textbooks and bilingual 
dictionaries are available for learners of Hungarian as a foreign language. 

2 METHODS AND RESPONDENTS 
The Department of Regional Tourism at the Faculty of Central European Studies of Constantine the 
Philosopher University in Nitra offers the possibility to study Hungarian as a foreign language. There is 
a great interest in the Regional Tourism study program. Students can study in a Slovak or Hungarian 
group and choose from three regional foreign languages during their training. In addition, the members 
of the Hungarian group can study Czech or Polish, and the Slovak students can study Polish or 
Hungarian for four semesters. In the first lesson of the course, we tried to find out the students’ opinions 
about languages, linguistic myths, and Hungarian as a foreign language with the help of a Slovak-
language questionnaire containing 16 questions. In the last six academic years, 64 Slovak native 
language students completed this questionnaire. To start teaching the target language, finding out why 
Slovak-speaking university students chose the Hungarian language is essential, whether they know 
anything in Hungarian and whether there are myths and misconceptions about the Hungarian language.  

The first part of the questionnaire survey concerned the gender, mother tongue, family background, and 
place of residence of the language learners. All respondents were Slovak native and nationality students 
aged 19-22 from a Slovak-speaking family. The majority of students applying for the Hungarian language 
course come from districts close to Nitra. Most of them live in the districts of Nové Zámky, Levice, 
Žarnovica, Trnava and Brezno, and there are a smaller number of students from the districts of Galanta, 
Rimavská Sobota, Detva, Banská Bystrica and Trenčín. However, nearly half of the language learners 
live in a district in Southern Slovakia where they can meet Hungarian native speakers directly, which 
can be one of the many motivating factors for language learning. 

3 LANGUAGE LEARNING MOTIVATIONS AND LANGUAGE COMPETENCE 
The first question of the questionnaire asked why the students chose the Hungarian language course. 
More than half of the answers can be assessed as positive. Positive motivations can be further divided 
according to the literature’s well-known factors ([6]). Most of them (26) chose it because they consider 
Hungarian to be a functional language. The instrumentality factor can characterise their motivation. Eight 
students chose it because there are Hungarians in their wider family circle and place of residence. 
Another eight informants justified their choice because there are many Hungarian students in Nitra, and 
the language learners would like to understand them. Their opinions form the second subgroup, which 
is a factor in direct contact with native speakers. 4 students like the Hungarian language because they 
think it is exceptional, and four students chose it because they want to expand their language 
competencies. These opinions can be classified into the factor of integrativeness. The opinions of 14 
students testify to a neutral or negative attitude, as they chose the Hungarian language only out of 
compulsion. Some preferred to take the Polish language course but no longer fit into the beginner group. 

In the following, we asked the students to write down the words they know in Hungarian. On average, 
the students wrote three or four Hungarian words, but some indicated ten words. Twelve students did 
not write anything. The most common answers (with original spelling) and the number of respondents 
(in parentheses) were as follows: igen [yes], nem [no] (28), sia, szia [hi, hello] (24), nem tu dom, 
nemtudó, nemtudo, nemtudom [I do not know] (20), ksenem, kerosene, koszonom, köszönöm [thank 
you] (16), jonapot, jó napot, joregen, jorregelt, jó regelt [good day/good morning] (12), tešik [here you 
are/excuse me] (4). The following words occurred only once: visonlatasla [good bye], ištenem [oh, my 
god], mivan [what´s up], egésegedre [cheers/god bless you], perse [sure], jovan [alright], igazán [really], 
dragam [darling]. It can be seen that mainly the knowledge of some modification words and interaction 
sentences characterises the Hungarian vocabulary of beginner language learners. 
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We researched students’ language skills and opinions about languages and their mother tongue with 
the following few questions. Many informants indicated more than one language. Most respondents say 
they can speak English (52) and German (48). Six students indicated Italian, and 4-4 students indicated 
Spanish, French, and Japanese, respectively. We were also curious as to which language students liked 
the most. Based on the answers, here we can also consider the English language as the winner. Twenty-
four students pointed out that English sounds good, is understood everywhere, and is the most useful 
language. Twelve informants like Spanish the most because they find it interesting. Also, twelve 
respondents like Russian because it is a language related to Slovak. For eight respondents, Italian is 
sympathetic because of its good sound and temperament. Eight students like German, and four students 
like Greek the most. Three students like all languages. Interestingly, none of the respondents like their 
own mother tongue, the Slovak language, most.  

With the following two questions, we examined what students´ mother tongue, the Slovak language, 
mean to them, what they like/do not like about it. Of the responses, 48 opinions can be considered 
positive and emotionally saturated. Most described it as the language they used from an early age, 
learning from their parents. Many consider it the most crucial language, which means security, pride, 
and how they can best express their emotions and everything. On the other hand, twelve respondents 
wrote a neutral opinion about their mother tongue. They noted that they use it every day but do not 
consider it essential to mean anything. Four students stated that their mother tongue would have been 
different if they had been born elsewhere. Students mainly like the pronunciation in their native Slovak. 
Most of all, they do not like grammar and spelling.  Most people wrote that they like everything in it and 
there is nothing that they would not like. Linguistic myths have also appeared, as two respondents do 
not like that Hungarians in Slovakia cannot speak Slovak. This linguistic myth ([7]) is common among 
Slovaks and Hungarians in Slovakia. In the questionnaire, we examined the emergence of this myth 
among language learners by a separate question (see Chapter 5). 

4 LANGUAGE LEARNERS´ ATTITUDES RELATED TO THE HUNGARIAN 
LANGUAGE 

One of the questionnaire questions asked about the language course participants opinion about the 
Hungarian language. The responses received indicate a negative attitude. According to thirty-two 
students, the Hungarian language is complicated, does not resemble anything, it is difficult to learn. For 
example, one student wrote: “It is a complicated language, hard to pronounce, its grammar is also tricky, 
and I probably will not be able to use it anywhere.” The opinion of twelve students can be considered 
neutral, as they could not write anything about it, not knowing the language, they will only see later what 
their opinion is about the Hungarian language. However, twenty respondents were optimistic about the 
Hungarian language. According to them, the Hungarian language is fascinating, beautiful, unique, and 
they will be happy to learn it because they like the way Hungarians speak it. Positive and neutral 
opinions, therefore, only approach the number of negative ones together.  

We were also curious about what the students like and what they do not like in Hungarian. Twenty-four 
students did not write anything to the question, and twenty respondents said they could not answer it 
because they did not know the language. Only twelve people wrote that they liked the melody, 
uniqueness, particular expressions and sounds of the Hungarian language. Those who gave a negative 
answer to the previous question felt the same way here. Twenty-one wrote that they did not like the 
sound and complexity of words in Hungarian. They do not like that the Hungarian language is hard to 
understand, and (according to them) it is not used elsewhere than in Hungary. These answers also 
reflect that respondents support linguistic myths. Although Hungarian is one of the lesser-known and 
not very widespread languages, it is not a small language, contrary to popular belief, as it is in the first 
30-36 languages among the spoken languages in the world. Pedagogical work is hampered by 
psychological factors such as prejudices about the unfamiliarity and unlearnability of the language ([8]). 

In a separate question of the questionnaire, we also examined the support of the most well-known 
misconception, according to which the Hungarian language is unique and extremely difficult. Sixty out 
of 64 respondents have already heard this statement, and 36 agree. According to them, this comes from 
the complexity of the Hungarian language; it sounds strange and contains incomprehensible words. 
Those who have heard but disagree with this say that all languages are equally complex and contain 
more challenging words. One student described that they had heard this before but did not think it was 
so. Therefore, everything in the Hungarian language will be new to them. There was only one respondent 
who did not hear or agree with this statement. 
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The last question related to the Hungarian language sounded as follows: “Do you think it is practical to 
know Hungarian? Why?” The most common causes and their frequency were as follows: knowledge of 
any new language can be advantageous (16); after all, speaking Hungarian is good if one travels to 
Hungary (12); because it is the language of the neighbouring country (8); it can be profitable for job 
opportunities (8); because there is a significant Hungarian minority in Slovakia (8); because it comes in 
handy if one lives in Southern Slovakia (8). One respondent even added the following: “It is not only 
good if you live in the south, because it will be convenient for me as well, as I often stay in the Tatras 
and we have many guests from Hungary.” However, according to one student, it is useless unless one 
wants to work in Hungary. 

5 OPINIONS RELATED TO THE HUNGARIAN LANGUAGE SPOKEN IN 
SLOVAKIA 

The questions in the last part of the questionnaire were about Hungarian language usage in Slovakia 
and the related misconceptions. We asked the participants of the course if they think that Hungarians in 
Slovakia speak Slovak well. The question is related to the misconception mentioned at the end of 
Chapter 3, according to which Hungarians in Slovakia cannot speak Slovak properly. The number of 
yes and no answers was evenly distributed among the students. According to 16 respondents, some 
Slovakia Hungarians know Slovak and some do not. According to them, few people speak Slovak 
correctly. According to 24 students, Slovakia Hungarians can speak Slovak because they live in 
Slovakia; they grew up here and picked it up. On the other hand, the same number of respondents think 
that Slovakia Hungarians do not speak Slovak well because they inflect badly, often make mistakes, 
and do not need the Slovak language. 

We were also curious about what Slovak students think about the peculiarities of the Hungarian 
language usage in Slovakia. Therefore, we asked them if they thought Slovakia Hungarians speak 
Hungarian well. We asked this question because Hungarians in Slovakia often have a negative opinion 
about their language variant, claiming that Hungarian spoken in Hungary is nicer than Hungarian spoken 
in Slovakia ([9], [10], [11], [12]). According to 36 respondents, Hungarians in Slovakia speak Hungarian 
well, as it is their mother tongue because they learn it thanks to their family, the environment and the 
school. According to another eight students, they know, but not as well as in Hungary. 

On the other hand, sixteen language learners think that Hungarians in Slovakia do not speak Hungarian 
well because they speak slang. After all, it is not the natural Hungarian language because it is far from 
the original. Unfortunately, four students did not answer this question. 

We also wanted to know what they thought of bilingualism. This question was included in the 
questionnaire because we often observe the myth of perfect knowledge of languages ([13]) when 
assessing bilingualism. In this regard, we first asked whom they thought could be considered bilingual. 
The majority of respondents (28 respondents) said that a bilingual knows two languages. Twenty 
students believe that we can assume someone is bilingual if that person speaks or understands two 
languages. Several respondents also added the level of language proficiency. It was mentioned that 
bilingualism requires the high, native, grammatically correct and the same level of knowledge of the two 
languages. One respondent gave an interesting definition: Someone is bilingual if his/her nationality is 
Slovak and uses another language. 

We also asked if they thought Hungarians in Slovakia were bilingual. Forty-four language learners gave 
a positive answer to this question. According to them, Slovakia Hungarians are bilingual because they 
can use both languages continuously, well, and adequately. According to one student, Slovakia 
Hungarians can only be considered bilingual if they have a family member from Hungary or Southern 
Slovakia. Another says they are bilingual because they mix multi-word expressions. According to 12 
students, some Slovakia Hungarians are bilingual; some are not. Unfortunately, eight students did not 
answer this question. 

Among the answers to the former question appeared the myth of mixing languages ([14]). We examined 
this misconception among students with a separate question: “What do you think about someone mixing 
languages?” Twenty positive reactions were given to the question. They think it is okay, no problem, 
funny, hilarious, and attractive. Twelve answers can be considered neutral, as this does not bother the 
respondents; they do not think it is a shame. Fourteen students, on the other hand, expressed negative 
opinions. They do not like it because it is confusing; they think one should know at least one language 
perfectly and not mix it with another language. Eighteen students did not answer this question. 
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At the end of the study, we asked students if they thought Hungarian would be spoken in Slovakia in 50 
years. The majority of respondents (36 students) answered yes. According to them, Hungarian will be a 
living language here, as Slovakia Hungarians will teach their children in the family from generation to 
generation. Some described that Hungarians in Slovakia are proud of their nationality. However, twenty-
four students cannot judge or consider it possible. Four students did not answer this question. 

6 CONCLUSION 
Our study yielded revealing results. Based on the received data, negative opinions and prejudices can 
be observed among the respondents, as they have not had a connection with the Hungarian language 
so far, and they have judged it based on misconceptions and myths. However, among those already 
completing (or have completed) the second year of the Hungarian language course, the attitude towards 
the Hungarian language and culture is becoming more and more favourable based on experience. Thus, 
for the teaching of Hungarian as a foreign language in Slovakia, it is vital to develop positive attitudes 
towards the culture and people behind the language to be learned. Therefore, language learning 
motivations and opinions related to the Hungarian language will be worth researching among Slovak 
students in further, new courses and years so that the results can be used continuously for effective 
language teaching. 
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EXAMINATION OF BILINGUAL PHENOMENA IN HUNGARIAN 
DIALECTAL AUDIOBOOKS IN SLOVAKIA 

K. Presinszky 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The multifaceted phenomena of dialectal language use can be learned most comprehensively not only 
with the help of one or two out of context voice variants or dialectal words but with continuous speech 
or its fixed version, dialect texts. Texts usually reflect actual language use in a situation that does not 
force the speaker to radically change their language use, as they are free to talk about their favourite 
topic. One of the modern methods of publishing the thus obtained spoken language texts is the 
audiobook. The audiobook is a dialectological database that can be considered a collection of 
multimedia dialect texts. With this technique, the three parts of the Slovakia Hungarian Dialectal Talking 
Book were created. 

Like other dialects in minority situations, the Slovakia Hungarian dialects have a permanent linguistic 
connection with the state language. This contact effect can be felt in all aspects of the language system. 
The presentation examines the phenomena of Hungarian-Slovak bilingualism in Slovak Hungarian 
dialect texts. The analysis of the studied corpus covers the characteristics of Slovak loan products and 
code-switching in the statements of Hungarian dialect speakers and tries to find out how informants 
perceive and indicate the foreign language contact effect in their utterances, based on the spoken 
language characteristics.  

The audiobooks can also provide assistance to teaching, since they would allow students to browse 
through the texts and the aligned audio files with their mobile phones or tablets in class as well as to 
copy and edit parts of them. The audiobooks are used in tasks which point out contact phenomena using 
the students’ knowledge of grammar in the spirit of additive methods of teaching. This tasks focuses on 
the frequency of loan products in a larger synchronous dialect corpus; for direct loanwords and code-
switching are easily recognized by students and are an essential part of their linguistic-dialectal attitude, 
these contact phenomena can influence the development of regional language versions. 

Keywords: Hungarian-Slovak bilingualism in Slovakia, Hungarian dialect texts, Audiobooks (Talking 
Books), Frequency of loan products, Linguistic-dialectal attitude. 

1 INTRODUCTION 
Like other dialects in minority situations, the Slovakia Hungarian dialects have a permanent linguistic 
connection with the state language. This contact effect can be felt in all aspects of the language system. 
Historically, however, we must make a distinction between older and newer layers of contact 
phenomena. The older layer specifically concerns dialects to which dialectal words or other dialectal 
phenomena of West Slavic or Slovak origin have been added spontaneously over many centuries 
through natural folk bilingualism. Both types of language transmission (borrowing and residual effect) 
are found in this layer ([1]). Anna Sándor considers lexical elements to be in the category of borrowing, 
while phonological and grammatical contact phenomena are considered the causes of the residual 
effect. Regarding the phenomenon of the residual effect, the closed ë – open e  phoneme contrast can 
be mentioned that is missing from the dialect of Menyhe and Vicsápapáti villages in the Nitra region. 
The development of this phenomenon can be explained by the fact that the Slovak, who underwent a 
language exchange, transferred the phoneme closer to the closed ë to substitute the open e missing 
from the Slovak phoneme system to their second language (Hungarian) ([2]). From the older layer of 
loanwords we can mention, for example, the following lexemes, which are now largely extinct from the 
dialect of Nagyhind: jȧlsȧ (Slov. jalša ‘éger’): ’alder tree’; bucmáj (Slov. buclatý ‘gömbölyded’): ’chubby’; 
strȧpc (Slov. strapec ‘fürt’): ’cluster, of a grape, small’ ([3]). 

Another layer of contact phenomena is entirely different from the previous one. It affects dialects and 
the entire Hungarian-speaking area of Slovakia; it was created due to forced bilingualism after 1918. 
This layer consists exclusively of loan products; there are no residual phenomena in it. Due to the 
everyday, live presence of the Hungarian-Slovak bilingualism and its nature affecting the entire speaking 
community, this layer is constantly growing with new elements.  The issues of newer contact phenomena 
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and the relational system of dialects can be found in several works on dialectology ([4], [5], [6]). Based 
on these, we can conclude that different types of loan products appear in the language use of dialect 
speakers. However, most people consider that direct borrowing should be avoided due to its 
obviousness, especially in a formal speech situation. Anna Sándor stated that trying to avoid direct 
borrowing causes various manifestations of linguistic uncertainty. For the majority of dialect speakers, 
the dialect is their primary language variety, which lacks registers of formal speech situations, and 
therefore, they eliminate the language gap either by adopting Slovak words or by their impromptu 
“magyarization” ([7]). 

The present study deals with loan products belonging to a newer layer of contact phenomena. These 
phenomena are best known through Slovakia Hungarian contact linguistic research. First, however, it 
would be essential to examine the frequency of these loan products in a larger synchronous dialect 
corpus, as lay language users can easily recognize the direct loanwords and code changes vital to their 
linguistic-dialect attitude; therefore, these contact types can influence regional language development. 

2 THE SLOVAKIA HUNGARIAN DIALECTAL AUDIOBOOKS 
The multifaceted phenomena of dialectal language use can be learned most comprehensively not only 
with the help of one or two out of context voice variants or dialectal words but with continuous speech 
or its fixed version, dialect texts. Texts usually reflect actual language use in a situation that does not 
force the speaker to radically change their language use, as they are free to talk about their favourite 
topic. Communicators of dialectal texts most often speak of their childhood, family, work, folk customs, 
or pastimes. One of the modern methods of publishing the thus obtained spoken language texts is the 
audiobook, which contains reliable data on dialectal features and gives a taste of the ethnographic 
features of the given region with the thematic diversity of the texts. 

The pioneers of the digitization of Hungarian dialect text collections are the staff of the Geolinguistics 
Laboratory of Eötvös Loránd University in Budapest (Domokos Vékás and Sára Fruzsina Vargha). They 
began the processing of the 1974 Hungarian dialect reading book compiled by Mihály Hajdú and Miklós 
Kázmér in 2005 with the help of a geolinguistic software called BihalBocs ([8]). As a result of their work, 
the Hungarian Dialectal Talking Book series was born, which now has 16 parts.  

Following the example of these audiobooks, the processing of Slovakia Hungarian dialect texts began 
in 2017 at the University of Nitra. The state-of-the-art and advantage of the software used during 
processing are that it links the recorded text to the original audio files, i.e. synchronizes it with a precision 
of a fraction of a second. Thus, by clicking anywhere in the text, one can listen to the recorded dialect 
data and text excerpts at any time, without having to pre-search, open and search within them for the 
appropriate part of the audio files ([9]). An audiobook is thus a dialectological database that can be 
considered a collection of multimedia dialect texts. With this technique, the three parts of the Slovakia 
Hungarian Dialectal Talking Book were created, which can be found and accessible to anyone on the 
Institute of Hungarian Linguistics and Literary Science website at the Faculty of Central European 
Studies of Constantine the Philosopher University in Nitra.  

The types of Hungarian dialects in Slovakia are organic continuations of the dialect regions of Hungary. 
The entire Hungarian-speaking area of the Carpathian Basin is divided into ten dialect regions by Jenő 
Kiss´s handbook Magyar dialektológia [Hungarian Dialectology] ([10]). Of these ten dialects, three also 
extend into the territory of present-day Slovakia: Central Transdanubian–Little Hungarian Plain dialect 
(formerly called Transdanubian), the Palóc and Northeastern ([11]). The dialectal characteristics of these 
three regions are reflected in the three parts of the audiobook. In Part 1 we find texts from the following 
local dialects of the Central Transdanubian–Little Hungarian Plain dialect region (mainly of Rye Island): 
Bős, Csallóközkürt, Izsap, Kulcsod, Nagybodak, Nyárasd, Vágfüzes, Vásárút, Zsigárd. Part 2 contains 
texts from dialects that reflect the peculiarities of the most segmented dialect region, the Palóc; they are 
from the following localities: Nyitraegerszeg, Nagyhind (Northwestern Palóc dialect group), Nagysalló, 
Sárkányfalva (Western Palóc dialect group), Ipolyszakállos, Felsőtúr, Lukanénye (Ipoly area Palóc 
dialect group), Síd, Újbást (Central Palóc dialect group), Csíz, Méhi (Eastern Palóc dialect group), 
Nagyida (Hernád area Palóc dialect group). Part 3 covers the Ung region and Upper Bodrogköz, 
including the following local dialect texts of the Northeastern dialect region (from east to west): 
Nagyszelmenc, Szirénfalva, Csicser, Boly, Zétény, Abara.  

The former and current students and teachers of the University of Nitra collected the dialect texts from 
thirty-four informants (22 women, 12 men). The youngest is fifty years old; the oldest is eighty-two. The 
informants were speakers who attended Hungarian schools and are strongly Hungarian-dominant 
bilinguals. Their continuous speech manifestations in the audiobook can be considered dialect texts 
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from a dialectological point of view and spoken language discourses based on discourse analysis. ([12]). 
During the analysis, one can find a reference to each piece of text based on the above place names, for 
each example can be found by the name of the research points in the audiobook. 

3 LOAN PRODUCTS IN THE AUDIOBOOK´S TEXTS 
Borrowing can be considered a permanent contact phenomenon resulting from the permanent contact 
influence. Its most extensive section is vocabulary, where direct borrowing results in direct and formal 
loanwords, and direct borrowing also results in calques and semantic loans. 

Loan products can also be observed in the texts of the audiobook, of which direct loanwords occur in 
the most significant number. Indirect borrowing is less common and is not addressed in this study. 
However, the following examples show that they are widely used among Hungarians in Slovakia, as 
evidenced by the fact that they can be found in the Hungarian-Hungarian dictionary and database of the 
Termini Research Network, and are also an integral part of informants’ language use. The following 
examples are considered direct loanwords (bold italics indicate the phenomena discussed in the 
excerpts, and the name of the research point is in the parentheses): 

1 Orvosná kötöttem ki Szërdehelënn, vittek el ijen póhtovosztra (Izsap 2) – I ended up seeing a 
doctor in Szerdahely, they took me to this Emergency Department 

2 Aszonták, hogy rágjok zsuvit, hogy akkor a fülem nem fog bedugúnyi (Vágfüzes 2) – They said I 
should chew gum, my ears won’t clog 

3 Főraktak bennünköt, példáúl engëm a katonák Vétrészka teherautóra (Kulcsod) – soldiers put 
us, for example, me on a Vétrészka truck 

4 Beletëszëm tisztȧ, meleg vízbe, oszānn ijen jȧros, rígi ronygyok ugyi ö elővëszi ȧ zembër ȧkkor 
ȧvvā jó mëgdörzsőni. De ȧszt utānnȧ eztet ȧ jȧr utāń nȧgyon sokȧt mëkkő mosni, hogy ȧz në 
lëgyën hȧbos. (Sárkányfalva) – I put it in clean, warm water, then these old cleaning cloths full of 
jar (dishwashing liquid – translator's note) so one takes them out then they are good to rub. But 
after doing this, after this jar, you have to wash it very thoroughly so that it is not foamy.  

5 Utyhogy apù èlment majd Kaposra januvár kilencedikëire akkor izëiltek be, jegyeztek be a 
matrikáń (Nagyszelmenc 2) – So Dad went to Kapos on the ninth of January, then they 
thingummied, they registered at the Registry Office. 

In the first example, we can observe póhtovoszt, the vernacular version of the direct loanword 
pohotovoszty (Slov. pohotovosť ‘Emergency Department’), which is more in line with the Hungarian 
sound system (similar to many older loanwords of Slavic origin, e.g. malina˃málna – raspberry). The 
feeling of strangeness is also significantly reduced in zsuvi, the colloquial version of the truncated 
zsuvacska lexeme (Slov. žuvačka ‘chewing gum’) with an i-suffix, which is also a commonly used direct 
loanword. The third example is a state language acronym (V3S-ka, pronounced: vétrieszka), derived 
from a military truck´s name PRAGA V3S-M1, whose form of vétrészka is a vernacular variation of a 
direct loanword. In the fourth example, the noun jar (Slov. jar <jar ‘spring’) and the adjective jaros formed 
from it were derived from a state language brand name (of a dishwashing liquid - translator's note). Both 
loanwords are generally used among Hungarians in Slovakia, and more recently, this brand name and 
the associated slogan can be observed in Hungarian advertisements: Jar, mellyel mindenki jól jár! – Jar 
with which everyone is doing well! (It is pronounced with an illabial ȧ in the advertisement.) Finally, 
matrika found in the fifth example (Slov. matrika ‘Registry Office, Registry Book’) is a foreign word of 
Latin origin, taken from the Slovak language, which does not live in the Hungarian universal standard.  

4 CODE-SWITCHINGS IN THE AUDIOBOOK´S TEXTS 
Varieties of communication between bilingual speakers can be called code-switching, where speakers 
use elements belonging to two different languages within a single discourse, without the speech 
fragments (sequences) belonging to different languages corresponding to each other in terms of content. 
The loan products described in the previous chapter can also be considered to belong to another 
language, but their use is not a code change, as they are an integral part of the vocabulary of the 
Hungarian language (and dialects) in Slovakia. According to Lanstyák, a distinction can be made 
between Hungarian-dominant and Balanced or Slovak-dominant bilinguals within the Hungarian-
speaking community in Slovakia in terms of code-switching habits ([13]). The habits of specific layers of 
the Hungarian speaking community in Slovakia can only be identified by analyzing the appropriate 
quantity and quality of linguistic material concerning code-switching, so from now on, the analysis of the 
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statements of the relatively homogeneous group in terms of linguistic dominance (strongly Hungarian-
dominant bilingual dialectal speakers) appearing in these audiobooks contributes to this. 

Only basic preserving, most often one-word code changes can be observed in the texts of the 
audiobook; they are also mainly in the form of proper names code-switching: 

6 Ȧhugyan elmënt tőlünk ȧ Milos, ȧz ȧ fijȧtȧl pȧp (Nyitraegerszeg) – As Milos left us, that young 
priest. 

7 Főleg ha apja is dilutános, a Lilla is öö Trünaván van (Izsap 1) – mainly if her father also works 
in the afternoon, Lilla is also in Trnava. 

8 Öö hát ö Uhorszkë Hradistyëire rukkoltam be. Ö ez it van mòrva ríszën ö hát a morva határ 
sziëlen: Uhorszkë Hradistyë (Zétény 2) – Uh, well, uh, I was enlisted (in military service – 
translator's note) in Uherské Hradiště. Uh, it is here in the Moravian part, uh, well, on the Moravian 
border: Uherské Hradiště. 

9 De utánno így mondom à Povogye Dunaja összemetéte, ēvittík roszvazsba (Kulcsod) – but after 
that, so to say, the Danube floods chopped it up, they took it to bad iron (scrap metal plant – 
translator's note) 

10 A nagynénémnek à ura valamikor à Práco újságná vót mint fënképész és szerkesztő (Kulcsod) 
– my aunt’s husband once worked for Práca newspaper as a photographer and editor 

The documented name changes include personal names (Milos, Slov. Miloš), place names (Trünava 
Slov. Trnava; Uhorszkë Hradistyë, Czech Uherské Hradiště), institutional names (Povogye Dunaja Slov. 
Povodie Dunaja ‘Danube Flood Control Company’) and titles (Práco Slov. Práca ‘Work’ – here a title of 
a newspaper – translator's note). According to János Bauko ([14], [15]), Hungarians in Slovakia can use 
Hungarian and Slovak proper noun forms according to the given communication situation, but Slovak 
noun forms can also be included in the Hungarian context. Aranka Kulcsár ([16]) states that the 
settlements´ names inhabited mainly by Hungarians are more often mentioned in Hungarian, and those 
of the Slovak majority appear in Slovak. In the written language, the names of the Hungarian-majority 
settlements are put in parentheses, i.e. after the Hungarian, the Slovak name is indicated in 
parentheses, and the names of the Slovak-majority settlements are in Slovak. The latter finding is also 
characteristic of one-word code-switching of place names from audiobook informants: they change 
codes when mentioning the names of the Slovak (or Czech) majority settlements. Choosing the Slovak 
version of the proper names in Examples 9 and 10 in the Hungarian text was due to clarification and 
language gap ([17]). Language gap may also be the most likely reason for the one-word code-switching 
in Examples 11, 12, 13: 

11 Mëg a édësanyámtú is nagyon sokat tanútam, aki hentës és egësz ö úty, hogy pár évet a 
vírobába lëdógozott, nagyon sokat tanútam tűĺe. (Vágfüzes 1) – also I learnt a lot from my mother 
who is a butcher and quite a few years she worked in the production line, I learnt from her a great 
deal. 

12 Asztá Pozsonba vígezëtt valami hotëlová iskolát mëg angol nyelvet tanút (Vágfüzes 2) – then 
she graduated from some kind of a hotel school in Pozsony and learnt English language 

13 Pozsombȧ vȧn, Pozsombȧ dógozik pȧtikābȧ. Ő mind lȧborȧtor+ lȧborȧtorkȧ, vȧgy mi ȧz. 
(nevet) Én ȧssë tudom mondȧnyi. Ȧ+ ottȧn tȧnót ennek  à+ ö no, segíccsëm, me nëm tudom 
memmondȧni, hogy mi ȧ neve, ȧki ȧ ë+ orvosságokhoz vȧn. {-Patikus, vagy+} No nem, 
lȧboratóriumbȧ vȧn, de orvosságokhoz, mer ugyi lȧborȧtórijum vȧm mindënfélë. (Nyitraegerszeg) 
– She is in Pozsony, works in Pozsony in a pharmacy as a lab assistant or what (laughing) I 
cannot tell. Uh, she studied that there, no, help me, cos I cannot tell its name who is for the 
medicines. {-Pharmacist, or+} No, she is in a laboratory, but for medicines, because, you see, 
there are all kinds of laboratories. 

The word víroba (Slov. výroba ‘manufacturing’, ‘meat processing industry’) in Example 11 could also be 
described as a loanword, as it is probably an integral part of the language use of many Hungarian food 
industry professionals in Slovakia (e.g. butchers). It can be assumed that the Hungarian equivalent of 
this term is missing from their vocabulary. Incorporation with the help of base language morphemes also 
reinforces this. On the other hand, the technical language registers are not generally known, so the 
example mentioned earlier can be considered code-switching. In Example 12, the one-word code 
change occurs within a bound morpheme (in a multi-word expression) (Slov. Hotelová škola ‘hoteliskola’ 
Hotel School, Hotel Academy). Like many Hungarian language users in Slovakia, the informant probably 
does not know the standard Hungarian equivalent (catering school) of this school type ([18]). Among 
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one-word code-switching, code changes within the morpheme are rare; examples can be found primarily 
in works describing childhood bilingualism ([19]); within multi-word expressions, however, it is more 
frequently observed, just like in the above statements. 

The language gap as a common cause of code-switching is most evident in Example 13. The Hungarian 
equivalent of the laboratorka (pharmaceutical laboratory technician) is missing from the vocabulary of 
the informant, and they declare this and even consider the help of the fieldworker inaccurate. 

5 INDICATION OF CONTACT PHENOMENA BY SPEAKERS 
In the example sentences presented in the previous chapter, it can be observed that in some cases, the 
code change occurs without an introduction (this is called unmarked code-switching in the literature), 
but in other cases, it has sure signs (marked code-switching). These signs can be silent or filled pauses, 
metalanguage remarks, pitch, volume, intonation, tone changes, and non-linguistic sound outputs. 
István Rabec notes that code changes are more marked in the utterances of language dropouts, as 
speakers need time to solve the problems arising from their deficient language competence. An exciting 
observation even in this regard is that in the second half of the interviews when the speakers were 
already speaking more freely, unmarked code changes were also used relatively more frequently ([20]). 
The above-mentioned is less accurate for the statements of strongly Hungarian-dominant dialect 
speakers examined here, as in most cases, there are marked code changes that may indicate 
awareness or consciousness of the change between languages. 

Mostly filled pauses, hesitation (uh) and metalanguage remarks, comments (thingummy, like this, so-
called, so to speak, they say, how they say, have no idea, what they called it) or their combination 
indicate code-switching: 

14 Főleg ha apja is dilutános, a Lilla is öö Trünaván van, akkor ā gyerëk az biztos, hogy it süti a 
melegszëndvicsët, it kíszít magánok mindënt (Izsap 1) – mainly if his father works in the afternoon 
shift, Lilla is, uh, also in Trnava, then the kid for sure he makes a hot sandwich, he prepares for 
himself everything here 

15 Osztá íty tētek a napok, osztá or+ orvosná kötöttem ki Szërdehelënn, vittek el ijen póhtovosztra, 
úgy mongyák nem. {-Igën!} Ēvitt a lëjányom, mëg a ma+, a lëjányo, asztá izé ijen ēsősegíjt+, 
hát hálo Istenne+, hogy nem köllött Pozsomba mënnyi, mer attú má fítem vóna. (Izsap 2) – So 
the days passed, then I ended up seeing a doctor in Szerdahely, they took me to this Emergency 
department, this is how they say, no? {-Yes!} My daughter took me and the, my daughter, then 
this thingummy first aid, well, thank god that I didn´t have to go to Pozsony, cos I would have 
been afraid of that 

16 Emlíkszëk rá, hogy ilyen szalmabálákot hosztak be, aszt leterítettík, és aszt a katonai 
úgynevezëtt cëlta, most nëm is tuggyátok talán, mi az a cëlta. Katonai sátor lap vót az vaty 
hugyan monygyák, azokot terítëttík le, azonn aluttunk íjjē. (Kulcsod) – I remember that straw 
bales like that were brought in, spread out, and the military so-called celta (tarpaulin – translator's 
note), now I don't even think you know what celta is. It was a military tent sheet or as they say, 
those were laid out, we slept on them at night. 

17 Pozsombú horták a kamenyolomibú a kűbányábú. És így mondom nekëd, mit ad isten, oda 
kerűtem hetvenkilencbe a strkopieszkihő. A nyugat-szlovákijaji kavicsbányáhó. És a oda kerűtem 
a ö strkopieszkihő, így mondom nyugat-szlovákiai kavicsbányáhó, és ott összegyöttem a 
hajóskapitányunkā. (Kulcsod) – They carried it from Pozsony from the quarry. And so I tell you 
what god gives, I got there in seventy-nine to strkopieszki (gravel mine – translator´s note). The 
Western Slovakia Gravel Quarry. And there I got to this strkopieszki, so I say gravel mine in 
Western Slovakia, and there I got together with our ship captain. 

18 Utyhogy, tehát hát öö ëin eb+ ebbe à izëibe is beleestem, na eggy oan udernyik parti vout az 
akkor á ottan. Hát mëig akkorába az ao+ az járta a vagyis az vout a szokás no, hogy aa akik ijè 
udèrnyikok voutak, hát ëilmunkásoknak meg ö mán udernyiknek is meg mituomén minek 
neveszték, na hoty hát akkor ezeknek hotyha. (Zétény 2) – So, well, uh, I fell in this thingummy, 
well, a such a udarnik party (udarnik – shock/strike worker; udarnik party – shock brigades/labour 
teams – superproductive team of workers – translator´s note) was there at that time. And well 
then it went in a way, so the custom was, those who were such udarnik, well called excellent 
workers and udarnik also and who knows what they were called, so well for them… 
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In rare cases, the sign elements are not combined, and the informant indicates the code change merely 
with non-linguistic sound outputs, e.g. laughter: 

19 Mink nem tȧnótunk iskolābȧ. Énëkényi tuttȧm, hoty prígyi Jȧno, prëmilëní, prígyi (nevet) já mám 
pëknú záhradu (nevet) (Nyitraegerszeg) – We didn´t learn at school. I could sing that “come dear 
John, come (laughs) I have a nice garden (laughs)” 

There is also a statement (example 20) in which the informant indicates the choice of loanwords and 
even a loan of Slovak origin belonging to the older layer of contact phenomena (dorozsba Slov. družba 
‘friend’, ‘best man’) by metalinguistic comments considering that dialect word generally well-known in 
the Nitra region is a Slovak word: 

20 Ȧ dorozsbāk. Hāt úgy montuk, hogy dorozsbāk. No, hāt öö mȧgyȧró ö nem is dorozsbȧ, 
szlovākó. (Nagyhind) – The dorozsba (best men). Well, we called them “best men”. Well, uh, this 
is not even “best men” in Hungarian, it is in Slovak. 

Thus, the informants often indicate and comment on the perception of the Slovak language influence. 
The audiobook also contains several texts where the informants express their relationship to specific 
linguistic examples and the Slovak language or the Slovaks. (For example, the topic of the text from the 
village of Nitraegerszeg is the Hungarian-Slovak relationship and assimilation, so there are several 
references and specific opinions on the subjective assessment of bilingualism.) It would be worthwhile 
to deal with the texts’ linguistic, dialectal, and bilingual attitudes in a separate study. 

6 CONCLUSION 
Based on the excerpts from the Slovakia Hungarian dialect audiobook´s texts, the bilingual phenomena 
in the regional language versions could be examined in a synchronous dialect corpus. The thirty-four 
informants of the twenty-seven research points are firmly Hungarian-dominant bilingual speakers. In 
their statements recorded in the audiobook, direct loanwords were the most common Slovak origin loan 
products. In addition to the commonly known form of loanwords, the informants used its folk, dialectal 
version in several cases. 

In addition to loanwords, the influence of the Slovak language most often appeared in the form of one-
word code changes in the informants’ statements, mainly during the use of proper names. Language 
gap and language lapsus proved to be common reasons for code changes, but clarifications and 
citations also appeared among the reasons. In most cases, the informants perceived and signalled the 
change between languages through hesitation, pauses, metalanguage remarks, or non-linguistic audio 
outputs.  

Based on the analyzed texts of the Slovakia Hungarian dialect audiobooks, no internal, regional 
differences can be identified regarding bilingualism. However, the statements also contain several 
subjective linguistic data related to bilingualism, providing a reliable corpus for further analysis. 
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Abstract 
This investigation, carried out during the mandatory confinement due to Covid-19, from February to April 
2021, presents a study of the use of Google classroom tools, in remote learning, in the discipline of 
Physics and Chemistry, in a public school in the north of Portugal. A google form was used which was 
answered by the students in the last week of confinement and in the first week of classes after 
confinement, as well as tasks assigned by the teacher and delivery on time by the students. It was 
possible to verify that in the week when the confinement was interrupted, during the transition from 
remote learning to face-to-face teaching, students still remembered the contents taught during the 
confinement. The study method is characterized by being an exploratory study, with the objective of 
investigating the learning and involvement of students in the tasks proposed by the teacher, using the 
Google classroom. Students have responded positively to the method of remote learning and tasks 
proposed by the teacher, using their digital skills to access the potential of Google Classroom. It is 
important to mention that the teacher, during the presentation of the tasks to the students, encouraged 
and gave them support to continue working and deliver the requested work in time, giving them 
permanent feedback of their work. 

Keywords: Innovation, technology, confinement, motivation, encouragement. 

1 INTRODUCTION 
Learning environments increasingly enriched by technological resources, innovative learning 
environments, at a remote or in person, are more available and have been imposing themselves in 
traditional educational contexts. These innovative learning environments require, in a systematic way, 
the change of methodological approaches, resorting to new learning environments with new tools and 
digital interactions, interaction and collaboration platforms, with easy access information storage and in 
a global way, which it empowers teachers to design and develop content in different formats and enables 
students to promote meaningful learning, anytime, anywhere, and to all interested parties. 

There are currently major social, cultural, educational, and technological changes, which are manifested 
in all aspects of society, especially in Education, being essential the reformulation of teaching and 
learning methodologies, resources, and pedagogical practices. Also, it is essential that the teacher is 
aware of what he/she intends through them and what happens in them [1].  

The emergence of learning environments using different technologies, either at a remote or in person, 
requires the use of them in the teaching and learning process, with the concept of pedagogical 
innovation emerging as a key element to ensure personal, social, and technological skills of students 
and the availability of teachers for training, innovation in pedagogical practices and also the use of new 
technologies. Increasingly, teaching resources in the most varied formats, especially digital ones, 
assume a prominent role in mediating the construction of knowledge, to improve the understanding of 
contents and concepts. 

In the learning environment using technologies, the teacher can: implements more active practices, 
resorts to collaboration, establishes higher levels of activity differentiation, provides information, 
feedback (evaluation), and suggests improvement to students more efficiently These possibilities can 
redude student distraction, so the potential for flexible, technology-rich spaces to perform pedagogical 
tasks and change behaviour is appreciable [2].  

Diesel and Matos [3], Figueiroa and Monteiro [5], and Pedro [6] state that teachers recognize the 
potential of learning environments and use technologies, in the stimulation of diversified, collaborative, 
active, student-centred, and promoting activities of the competences of the students of the century XXI, 
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constituting, however, challenges at the level of classroom management and group work, not only in 
remote education, but also in face-to-face teaching. 

Among the diversified technological equipment, there are mobile devices, teaching platforms, platforms 
with simulations in different themes, which currently provide their users with a wide range of features, 
amplified by internet access and the possibility of installing various available apps and opensource 
online. Mobile technologies make information and communication available to communities, enabling 
interested parties to learn anytime and anywhere [7]. According to Lima, Morgado, and Slemmer [1], 
learning in motion has pedagogical potential in terms of mobility and the development of interpersonal 
skills. However, it presents challenges in monitoring this process in large geographic spaces and in 
remote learning. 

The emergence of the Covid-19 pandemic produced profound adaptations, posing challenges, 
regarding everyone's daily lives. In Education, mechanisms that use technology have been used to 
continue distance learning. It is urgent to train teachers in the use of technological resources so that, 
through them, students receive content and experiences, bringing the school closer to the students and 
the continuity of teaching. 

According to Silva, Figueiroa and Santos [8], Google Classroom can be an excellent tool in the teaching 
and learning processes, as long as the teacher considers the objectives of the tasks and the means 
available to achieve them. 

The G Suite for Education is the Google Workspace for Education Fundamentals - a free, easy-to-use 
suite of tools that provides a flexible and secure foundation for learning, collaboration and 
communication, which makes it easy for everyone in the school community to collaborate using docs, 
slides, sheets, drive, forms and jamboard; boosts productivity by providing easy-to-use tools for teachers 
to help simplify tasks and save time, such as classroom and assignments; allows communication via 
email, meet or video; facilitates the organization of tasks, allowing the creation of task lists and 
reminders, scheduling meetings and helps keep track of tasks; and finally it's secure, as it minimally 
protects against digital threats with the best multi-layered security1. 

Thus, the dynamization of classes, the availability of materials and diversified assessments, are some 
of the possibilities of Google Classroom tools. According to Carneiro, Lopes, and Campos [8], the use 
of Google Classroom enables pedagogical strategies, such as better interaction between teachers and 
between students and teachers, and encourages research, as it enhances the autonomy of students. 

According to Schiehl and Gasparini [10] teachers already used the Google Classroom tool before Covid-
19, carrying out online questionnaires using google forms, for example. 

Remote learning has imposed itself in Education as an alternative to overcome, at least, in part, the 
absence of in-person classes and the internet has become the main means of access to Education, so 
that, in this way, there is continuity in school activities , being necessary to involve the students, resorting 
to creativity, associated with content and technological means, with Google Classroom [11] having stood 
out among educational institutions, due to the potential already presented and ease in managing. 

De Souza Pimenta e Franzolin [4] refer that the impact of digital technologies on education are quite 
diverse, allowing for an enlargement of classroom. However, it is important to make a change in the 
roles of teachers and students because these need greater autonomy to learn and teachers are now 
facilitators and creators of the teaching and learning process. Teachers must know the potential of the 
application or the chosen platform to develop the process of learning and teaching, the usability of the 
platform or software he had chosen, be able to prepare materials and activities, be aware of the level of 
knowledge of the students. Feedback to students throughout and after the activities is necessary for 
students to develop critical and reflexive positioning on the studied subjects. 

Considering the above, we must ask: 

1 During the use of remote learning, using the Google classroom, was there learning about the 
themes taught, from the Physics and Chemistry program? 

2 During the use of the remote learning, using the Google classroom, was there the involvement of 
students in carrying out tasks on the themes taught, in the Physics and Chemistry program? 

 
1 https://edu.google.com/products/workspace-for-education/education-fundamentals/ 
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2 METHODOLOGY 
The methodology adopted is an exploratory study, based on the analysis of the data collected, the tasks 
proposed to the students and the creation of a Google form. The study was conducted during mandatory 
social isolation due to Covid-19, February 8 to April 2, 2021. 

The aim of the study was to evaluate, in two classes from the 9th year of schooling and three groups 
from the 7th year of schooling of Portuguese basic education, during this period of social isolation, in 
remote learning and using the Google classroom, the learning and involvement of students in carrying 
out tasks, regarding the Physics and Chemistry themes of the 3rd cycle of basic education, in a school 
in the north of Portugal. The teacher wanted to have a broader perception, which is why study was 
carried out with groups of students of different levels and age groups. 

This study investigates the effect of a Google classroom approach on learning Physics and Chemistry 
concepts and the engagement on doing tasks proposed by the teacher. 35 students from the 9th year 
of schooling and 60 students from the 7th year of schooling, aged between 12 and 15 years old, 
attending the 3rd cycle of basic education, in a school in the north of Portugal, participated in the 
investigation. The study was conducted during social isolation due to Covid-19, from February to April 
2021, being interspersed with a week of student vacation. 

From February 8th to April 2nd, 2021, 9th grade students addressed the following themes: "Forces of 
friction", "Kinetic energy", "Gravity potential energy", "Impulsion and Law of Archimedes", "Electric 
Current", "Electric Circuits" and "Electric Voltage", having carried out tasks such as research work on 
the themes "Forces" and "Impulsion and Archimedes' Law", solving exercises, a class question, also 
performed through a google form on “Newton's Laws, “Kinetic Energy and “Gravity Potential Energy”, 
during synchronous and asynchronous classes, all in videoconference format. The students made a 
report of the practical activity “Impulsion and the Law of Archimedes”. 

A google form with 15 questions was prepared, consisting of 4 sections, namely, "forces", "forces, 
movement and energy", "forces and fluids" and "electrical current and electrical circuits", with questions 
of various types: multiple choice, selection, true and false, which was made available to students in the 
last week of online classes. When face-to-face classes began, the teacher made the same form 
available in the first one to compare the results obtained between forms performed one week apart and 
be aware if the students remembered the themes taught. It should be noted that students are familiar 
with this learning platform. Each student accesses their institutional email and enters the link provided 
by the teacher. At the end, students immediately know the score obtained. 

From February 8th to April 2nd, 7th grade students addressed the following contents: "Weight and 
mass", "Chemistry laboratory material and equipment", "Safety rules in the Chemistry laboratory" , 
"Classification of materials", "Substances and mixtures of substances" and "Solutions and concentration 
of solutions", having carried out tasks such as research work on the themes "Material and equipment in 
the Chemistry laboratory", "Safety rules in the laboratory of Chemistry”, solving exercises, a class 
question, also performed through a google form on “classification of materials and mixtures”, during 
classes all in videoconference format, synchronous and asynchronous. The students performed a report 
of the practical activity “Concentration of solutions”. 

A Google form with 17 questions was prepared, consisting of 3 sections, namely, "The Earth, the Moon 
and gravitational forces", "Constitution of the material world" and "Substances and mixtures", with 
questions of various types: multiple choice, selection, both true and false, which was made available to 
students in the last week of online classes. When face-to-face classes began, the teacher made the 
same form available in the first week to compare the results obtained between forms performed one 
week apart and be aware if the students remembered the themes taught. It should be noted that students 
are familiar with this learning platform. Each student accesses their institutional email and enters the 
link provided by the teacher. At the end, students immediately know the score obtained. 

During mandatory social isolation due to Covid-19 working hours were maintained for the students and 
for the teacher. Therefore, even in asynchronous classes, during which the students performed tasks 
alone, the teacher was at their disposal to clarify any doubts. In synchronous classes, the teacher went 
to the school to carry out laboratory activities and the students were online watching all the process of 
the laboratory activities. During these classes students clarified doubts and the teacher ask them 
questions to help them understand the subjects that was teaching. All work carried out by students had 
a deadline to submit to the Google classroom platform. It should be noted that the teacher used several 
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teaching digital resources, including PhET2 , the Virtual School3 and Khan Academy4 and YouTube 
videos from the channel Veritasium5, a teacher and promoter of Physical-Chemical Sciences, as a 
motivation and interaction strategy with the students to carry out the requested tasks. Throughout the 
synchronous and asynchronous classes, the teacher encouraged and motivated the students, to submit 
the proposed tasks and not to fail the deadlines. The feedback and positive reinforcement were a 
constant during classes in remote learning. 
Quantitative data were collected from the students' responses to the questions on google forms 
answered in March and April. The answers were used to assess students' knowledge about the themes. 
Data analysis was performed using an EXCEL sheet. 

3 RESULTS 
In this section we present the results of this research work. The first two subsections are dedicated to 
the students of 9th grade and the last two are related with the students of 7th grade. 

3.1 Students' learning in the 9th grade 
The results show that, regarding learning the contents "forces", "forces, movement and energy", "forces 
and fluids" and "electrical current and electrical circuits", there is a significant improvement in academic 
performance (see Table 1). 

Table 1. Number and percentage of students versus total correct answers 
 obtained on the google form in March and April. 

Total of 
correct 

answers 

Google form 9th grade 
Number of students 

March April 
13-15 3 9.4 5 15.6 
11-12 5 15.6 5 15.6 
9-10 4 12.5 5 15.6 
7-8 3 9.4 6 18.8 
5-6 7 21.9 5 15.6 
3-4 4 12.5 5 15.6 
0-2 6 18.8 1 3.1 

Excluding the grades of the missing students, in Google form of March, 46.9% of the students have 
correctly answered 7 or more questions, while of April, 65.6% of the students have correctly answered 
7 or more questions. 

These results show us that there was quite an improvement of correctly answered questions from March 
to April, an increase of 18.7%. Such results lead to believe that the students learned, or at least 
remembered, the contents taught during the use of the remote learning and the motivation and 
permanent feedback of their work was very positive to obtain better results. 

3.2 Students' involvement in proposed tasks in the 9th grade 
During the teaching period in remote learning, the 9th grade students were asked to carry out various 
tasks, namely: report of the laboratory classes “The impulse and the Law of Archimedes” (task 1), 
exercises from the school textbook (task 2) and a class question on the theme “Electric current and 
electrical circuits” (task 3), in the order listed. Students had to submit photographs of the requested tasks 
to Google classroom in due time. It was found that most of the students complied with the proposed 
tasks (see Table 2). 

 
2 https://phet.colorado.edu/pt/ 
3 https://www.escolavirtual.pt/ 
4 https://pt-pt.khanacademy.org/ 
5 https://www.youtube.com/channel/UCHnyfMqiRRG1u-2MsSQLbXA 
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Table 2. Number and percentage of students who completed the assigned tasks in March and April. 

Task Students who 
complied 

1 29 82.9% 

2 29 82.9% 

3 35 100.0% 

Once more, such results lead to believe that motivation and permanent feedback given by the teacher 
of students' work was very positive because more students complied with the proposed tasks, during 
the teaching period in remote learning. 

3.3 Students' learning in the 7th grade 
The results show that, about learning the contents "The Earth, the Moon and gravitational forces", 
"Constitution of the material world" and "Substances and mixtures", there is a significant improvement 
in academic performance (see Table 3). 

Table 3. Number and percentage of students versus total correct answers obtained  
on the google form in March and April. 

Total of 
correct 

answers 

Google form 7th grade 
Number of students 

March April 
15-17 4 7.1 8 14.3 
13-14 5 8.9 8 14.3 
11-12 5 8.9 5 8.9 
9-10 3 5.4 5 8.9 
7-8 16 28.6 10 17.9 
5-6 15 26.8 12 21.4 
3-4 4 7.1 8 14.3 
0-2 4 7.1 0 0.0 

Excluding the grades of the missing students, in Google form of March, 30.3% of the students correctly 
answered 9 or more questions, while in April, 46.4% of the students correctly answered 9 or more 
questions.  

These results show us that there was an improvement of correctly answered questions from March to 
April, an increase of 16.1%. Such results lead to believe that the students learned, or at least 
remembered, the contents taught during the use of the remote learning and the motivation and 
permanent feedback of their work given by the teacher was very positive. 

3.4 Students' involvement in proposed tasks in the 7th grade 
During the teaching period of remote learning, 7th grade students were asked to carry out various tasks, 
namely: report of the laboratory class “Weight and mass” (task 1), group research work on “Laboratory 
safety and rules” (task 2), report on the laboratory class “substances and mixtures of substances” (task 
3) and report on the laboratory class “Concentration” (task 4), in the order listed. Students had to timely 
submit the photographs of the requested activities or the works in pdf format to Google classroom. It 
was found that most fulfilled the proposed tasks (see Table 4). 
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Table 4. Number and percentage of students who completed the assigned tasks in March and April. 

Task Students who 
complied 

1 56 93.3% 

2 54 90.0% 

3 47 78.3% 

4 60 100.0% 

Such results lead to believe that motivation and permanent feedback given by the teacher of students' 
work was very good, for, during the teaching period in remote learning, it promoted their contribute on 
the tasks proposed by the teacher.  

4 CONCLUSIONS 
Google Classroom allows assigning tasks, interacting with students, approaching, and reducing gaps, 
regarding the acquisition of content and skills, collecting information in an easy and fast way, and also 
facilitates the analysis of data collected from students. Obviously, internet services are essential for us 
to use these digital tools and fully enjoy them. 
Students have positively responded to the tasks proposed by the teacher, so it can be said that they 
have digital skills to access and enjoy the potential of Google Classroom. The students' success during 
remote learning is due to the use of these tools and to the incentive and constant encouragement of the 
teacher to finish their work and submit it on time. 
It is interesting to note that, regarding to involvement in proposed tasks, the 7th graders are more 
responsive than 9th graders, as the percentage that performed tasks is higher. 
During the remote learning the teacher encouraged the students to do their work, gave them always 
feedback of the tasks and that have contributed to students' engagement in the proposed tasks. 
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INVOLVEMENT OF PARENTS IN SUPPORTING 
EXTRACURRICULAR EDUCATIONAL ACTIVITIES WITH YOUNG 

PEOPLE 

Ana Fântână, Nicola Nicoleta Alina 
Babes Bolyai University Cluj-Napoca (ROMANIA) 

Abstract 
In the sense of contemporary pedagogy, education is the permanent concern in transmitting to the new 
generations the desirable values for the society in which they live and are formed, but with a certain 
projection towards the society in which they are to act as future adults. For the current educational 
model, also assumed by Romania in the European Union, the values in education include cognitive 
acquisition, the formation of skills and attitudes, which must also be found in behaviours. Recent 
research shows that a more sustained concern is the needed for the integration in an effective system 
of educational approaches made in the formal space with those from non-formal contexts. Carrying out 
extracurricular activities that support the achievement of the goals from official documents has become 
a priority. 

The results of our research show that by engaging in extracurricular educational approaches young 
people tend to become more responsible towards their own training, to get involved in decision-making 
by combining the cognitive component with the behavioural one. It is also noted that educational factors 
do not pay special attention to educational approaches of this type, a very special role in this case is 
played by parents, by involving in supporting and carrying out extracurricular activities. 

The research data were collected following the application of a questionnaire to parents, on the topic of 
extracurricular activities. The main conclusions, based on the responses received, are related to the 
type of extracurricular activities organized by teachers and the confidence of the parents in the 
educational activities that the school organizes: excursions/hikes (44.7%), debates/meetings with 
specialists (11.7%), Dance/Theatre (5.7%). Another key aspect in this research is about the role parents 
think extra-curricular activities have in achieving their objectives, emphasizing the respect for human 
dignity (52,3%), promoting and learning of national values (46,9%), the appropriation of the religious 
visions of life (37.4 per cent). The results of our research points to the fact that the parents did not show 
a high level of interest for their involvement in the organization of these activities by placing the 
responsibility on either the school or any other educational factors, among which are mentioned the 
Church and the community: 22, 2% of them have never been in a school activity, and 70,8 % say that 
they have participated in such actions, but that the initiative/organization came from the school, or from 
the Church. 

Keywords: extracurricular activities, parents, education, responsability, competences. 

1 INTRODUCTION 
The Romanian educational model, assumed at the suggestion of the European Union aims at cognitive 
acquisition but also the formation of skills and attitudes found in behaviours. The finalities of 
contemporary education consider transmission of core values to new generations, to help them integrate 
in the professional life of the current society, supporting their formation as future responsible adults. 
These objects are realized both in formal space and in non formal context. Particular attention is 
therefore needed in the selection and use of teaching strategies that effectively combine the two types 
of education: formal and non formal (through extracurricular activities). Extracurricular activities are, for 
contemporary education, a basic component of non formal education. 

Learning in formal space is necessarily completed by the non formal and informal ones, because young 
people need a permanent support in training skills they need for personal development. Thus, the 
realization of extracurricular activities has become a priority, as we find in the reports of the Commission 
of the European Union, the currently declared target is the support, experimental validation and 
diversification of the offer on non formal education [1].  
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Education through extracurricular activities (either in-school or out-of-school) is centered on the needs 
of the young man. It aims to raise the degree of adaptability of children to social life, the development of 
personal and social autonomy, group behaviour, moral-religious formation of children and young people. 
In other words, one can identify a correspondence between skills, talent, civilized lifestyle and the 
stimulation of creative behaviour in different areas. Research shows that by involving young people in 
extracurricular activities, they acquire prosocial behaviours, positive attitude to life [2], big marks [3], [4]. 
The non-formal side of education is covered in the Romanian educational system by its own institutions: 
student palaces and clubs, projects initiated by the school or NGOs carried out within the school, projects 
from the national calendar of extracurricular activities [5]. 

However, educational factors do not pay special attention to educational approaches of this type, a very 
special role in this case being played by parents, involving themselves in supporting and carrying out 
extracurricular activities. Researchers believe the benefits are consistent and obvious when family 
involvement [6], [7] in the educational process begins early [8].  

The involvement of parents in the education of the child is the solution for his success and contributes 
to the harmonious and integral development of the young person through empowerment, activation and 
mutual respect [9]. Parents want to develop as parents, express their ideas and provide feedback on 
educational experiences, because they feel valued by engaging in the extracurricular activities of their 
children [9], [10], [11]. 

2 METHODOLOGY 
Starting from the fact that parents have an important role, together with the school and the community, 
in supporting and carrying out extracurricular activities, we set out to find out what kind of activities are 
organized, who organizes them, if parents have initiative or they just participate in these. 

The research also set out identifying the role of extracurricular activities, as parents think, in achieving 
the goals of Education.  

The research was carried out using a questionnaire applied to a number of 554 parents from different 
counties of Romania. 

3 RESULTS 
Characteristics of respondents, related to age groups and graduate studies, are presented in Table 1.  

Table 1. Age groups of parents, according to completed studies 

Age groups 
Studies 

high school vocational school superior 
between 20-30 years old 9 2 6 
between 31-40 years old 116 35 125 
between 41-50 years old 93 19 125 
between 51-60 years old 16 1 6 
over 60 years old 1 0 0 

Research data show that most parents come from urban areas (shown in Figure1), where the frequency 
of extracurricular activities is higher than in rural areas, although rural students have a higher 
participation rate in such activities than urban students [12]. 
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Figure 1. Parents' residence or environment 

Parents were asked how often the son/daughter participates in extracurricular activities. The responses 
are summarized in Table 2. 

Table 2. Frequency of children's participation in extracurricular activities from the parents' perspective 

How often does your son participate in 
extracurricular activities?  

No. of 
answers 

2-3 times a month 49 
2-3 times per semester 69 
monthly 37 
not participating 137 
once a semester 86 
weekly 176 

Two extremes appear from reading the data, the fairly close number of weekly participation (176 
answers) or the young person does not participate in any activity (137 answers). Thus, a question mark 
arises: are these extracurricular activities carried out weekly or they are not organized at all? 

To find out this, parents were also questioned about the type of extracurricular activities that are carried 
out in the school. They chose three activities from those mentioned in the questionnaire with the 
possibility to specify others: excursions / hikes; charity fair; prayer; debates/discussions/meetings with 
specialists; choir; theatre; Computer club; Dance. The options percentages are shown in Table 3. 

Table 3. Percentages of extracurricular activities organized in the school, from the perspective of parents 

Type of extracurricular activities Percentage 
excursions / hikes 44,70% 
charity fair 22,4 % 
prayer 6,5 % 
debates/discussions/meetings with specialists 11,70% 

chorus 7,4 % 
theatre / dance 5,70% 
computer science club 6,5 % 

 Other (name not specified) 51,8 % 

At the same time, respondents were also asked about the activities to which children participate, and 
their choices were listed in Table 4.  

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

rural urban

Residence/environment

3302



 

 

Table 4. Percentages of extracurricular activities to which children participate 

Extracurricular Activities Percentage 
Other (not specified) 46.0 

Excursions 48.6 

Charity 24.0 
Prayer 9.4 

Meeting specialists 18.6 
Theatre 11.4 

Informatics Club 4.5 
Dance 5.6 

The differences that arise between the percentages of extracurricular activities organized by the school 
and the percentages of activities to which the child participates could have the following explanation: 
the child also participates in activities organized by other institutions with an educational role: church, 
youth associations and others. The data are given in Table 5. 

Table 5. Differences between the percentages of extracurricular activities  
to which students participate and those organized by the school 

Type of extracurricular activities 
Percentage activities 

organized by the 
school 

Percentage activities to 
which the student 

participates 
excursions / hikes 44.7 48.6 
charity fair 22.4 24.0 
prayer 6.50 9.4 
debates/discussions/ meetings with specialists 11.70 18.6 
chorus 7.40 0 
theatre / dance 5.70 11.4 
dance 5.70 5,60% 
computer science club 6.50 4.5 
Other (no specified name) 51.80 46.0 

The initiative of organizing such activities belongs to teachers of various specializations, according to 
data in Figure 2. School, through teachers, is the main source of organization of extracurricular activities. 

 
Figure 2. Number of people organizing extracurricular activities 
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The result of this study reveals that the parents do not show a high level of interest for their involvement 
in the organization of these activities by placing the responsibility on either the school or any other 
educational factors, among which the Church and the community are mentioned: 22,2% have never 
participated in any extracurricular activity, and 70,8 % say that they have participated in such actions, 
when they were asked, and the initiative/organization was of the school, or of the Church. 

Correlating the level of studies completed by parents with their involvement in the organization of 
extracurricular activities it is noted that there is a dependency relationship: the school opens 
perspectives on the quality of life and education, as shown in Figure 3. 

 
Figure 3. Involvement of parents in the organization of extracurricular activities, according to completed 

studies 

Another aspect pursued in the research refers to the role that parents consider extracurricular activities 
have in achieving their goals: respecting the dignity of the human person, promoting tolerance and inter-
religious dialogue, development of human/social solidarity, promotion and ownership of national values, 
formation of personal religiosity, overcoming the challenges of contemporary society, 
manifestation/affirmation of religious identity in society, appropriating a religious view of life. The 
emphasis is on:  

- respect for human dignity (52.3%); 
- promotion and ownership of national values (46.9%);  
- appropriating a religious view of life (37.4%).  

We can affirm that, from the parents' point of view, extracurricular activities pursue the formation of 
fundamental values: love for oneself and for others, the appreciation of life as a gift of God, but not least, 
formation and preservation of national identity. 

4 CONCLUSIONS 
The results of our research highlight that parents get involved in extracurricular activities when they are 
asked, but the levers must be found for them to become the initiators of such activities, necessary for 
the development of children.  

The school – family – community partnership must be active so as to cause visible changes in society. 

It is necessary to identify the ways in which the actions of each educational factor – family, school, 
church – mix, better than work separately [5]. 
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INCLUSION AND MAINSTREAMING AS A CONDUIT FOR BUILDING 
EFFECTIVE EARLY CHILDHOOD CARE AND EDUCATION (ECCE) 

PARTNERSHIPS 

N. Tyilo 
University of Fort Hare (SOUTH AFRICA) 

Abstract 
The first 1,000 days are considered to be important in a child’s life as they lay a solid foundation as a 
child grows and develops throughout the lifespan. This is in line with the neuroscience that puts 
emphasis on the period from birth to seven years as a critical period for a child’s massive physical, 
mental, emotional, social and moral growth and development. During the early years, children learn to 
acquire basic concepts, skills and attitudes that shape them as they develop. This calls for care, and 
encouragement during this period from parents and caregivers to ensure that children reach their 
developmental milestones particularly those children with special needs. However, not all parents who 
have children with special needs often know during the early years that their children have such 
challenges, and at times this often delays early identification, intervention and support in ensuring that 
children reach their developmental milestones regardless of their conditions. This may contribute to the 
challenges experienced by Early Childhood Care and Education (ECCE) practitioners when the young 
children are enrolled in their centres as they do not have an adequate history of the child from home. 
The situation is worsened by the ECCE practitioners’ inability to identify the child who presents some 
challenges. This may challenge children with special needs as they may be neglected in ECCE learning 
programmes. In addition, this may partially contribute to children illiteracy as children with special needs 
may not benefit from ECCE provisioning as they are denied access. The challenge of ECCE 
practitioners who are not skilled enough to accommodate and integrate such children in their 
mainstream ECCE programmes may jeopardize the development of children with special needs. At 
times, this situation may be exacerbated by the parents and caregivers when they are in denial of their 
children’s conditions, and they may withdraw them from the ECCE services that may benefit them as 
they develop. This is despite the effort made by the South African government of introducing the National 
Integrated Early Childhood Development Policy in 2015 that ensures a better start for every young child 
irrespective of their differences. Literature suggests that if children with special needs are identified 
timeously they may be accommodated in ECCE programmes as long they can be provided with 
additional and specialized support when learning depending on the nature of the identified challenge. 
Sometimes the challenges that these children may present / manifest may require short to long term 
interventions and support from home and ECCE centre depending on the identified challenge. Hence, 
in-class accommodations are essential to ensure that they learn like other children. Children with special 
needs are at times victims as parents or caregivers and ECCE practitioners don’t have a child’s interest. 
Sometimes, the parents/caregivers may not be supportive of the endeavours made by the ECCE 
practitioners in ensuring that their children with special needs develop like their peers. There may be 
various factors attributed to this and will be discussed further in the paper.  
Keywords: Children with special needs, Childhood illiteracy, Diversity, Holistic development, Inclusion, 
Mainstreaming. 

1 INTRODUCTION  
This paper intends to discover the importance of inclusion and mainstreaming as conduit for building 
effective partnerships in Early Childhood Care and Education (ECCE).  Although the neuroscientists are 
of the view that the first 1,000 days are important for a child’s life in terms of laying the foundation 
throughout their lifespan, considered to be important in child’s life as they lay a solid foundation as a 
child grows and develops. It is also during the early childhood years that children’s massive physical, 
mental, emotional, social and moral growth and development become evident as they also learn to 
acquire basic concepts, skills and attitudes as they grow. As home is the first socialization site that 
children get exposed to even before they commence with their early childhood education, parents 
therefore need to nurture their children and understand their development and ensure that children get 
all the necessary support that they need. This is the case with all the children even those who do not 
have special needs, however, for the children with special needs, if they feel loved, cared for and 
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provided with ample opportunities to be autonomous and industrious buy their parents’ compassion may 
take them far. Even for the children with special needs, the love and support that they get from their 
family may drive to become the best in life.  

2 BACKGROUND AND LITERATURE  
When they begin with their early childhood education, practitioners in early childhood centres need to 
be accommodative of all the children that they enroll in their respective centres in order to make sure 
that all children reach their developmental milestones regardless of their special needs. In some 
instances, not all parents with children who have special needs have an opportunity of knowing that 
their children have challenges prior enrolling them to early childhood centre, hence, practitioners from 
early childhood centres should be able to identify the children and communicate with parents for the 
benefit of the child’s development. However, there is evidence that exist about the parents who do not 
accept that their children have special needs, while some parents who have children with some 
disabilities opt for not enrolling their children to any early childhood centre. This is often the case with 
those children who have physical challenges and this deprives them of the education because their 
physical disability has nothing to do with their intellectual capacity. On the other hand, there are 
practitioners who are not able to identify children with special needs, and with those children with glaring 
special needs practitioners are not able to implement accommodative mechanics for all the children in 
their centres. There could be numerous reasons that perpetuate this in early childhood centres and the 
papers intends to explore them. While some practitioners show compassion and willingness to 
accommodate and support children with special needs, the parents are uninvolved because they have 
not accepted that their children may have problems. Some practitioners in early childhood centres find 
themselves in challenging situations while on the other hand the policy on inclusion is clear in terms of 
its implementation to ensure that all children are included in mainstream settings. Hence, the paper 
discusses the importance of building partnerships in Early Childhood Education (ECE) through inclusion 
and mainstreaming, how the inclusive education is implemented and how supportive are the parents to 
the children with special needs. There are some recommendations made about addressing the identified 
challenges and ensuring that through inclusion and mainstreaming of children with special needs in ECE 
there are sustained partnerships between all the stakeholders.  

2.1 Early childhood development  
According to the neuroscience research, during the early years of any child’s life brain begins to develop 
as young children learn from their environment. Hence, the first 1000 days of every child’s life are always 
regarded as crucial in child’s holistic development. It is important that during this time young children 
are being nurtured in an environment that is supportive for their optimal development to master their 
initial learning experiences. This background necessitated for the prioritized Early Childhood Education 
in South Africa where children at a younger age get high quality of care and education. South Africa just 
like other countries prioritized the rights of children and this has been evident since 1994 after the 
democratic government came into power. In addition, according to the Act No:108 of 1996, the Bill of 
Rights of the South African Constitution offers a framework that focussed on how to encourage and 
protect the interests of children. This calls for equitable opportunities that can be provided for children 
to ensure that they succeed in later in life. When South Africa became the democratic country in 1994, 
the influence of what has been happening worldwide was evident through the country’s overhaul of 
government policies. The policies were influenced by equity and social justice as they aimed to make 
sure that all the South African citizens benefit from the identical unbiassed privileges. Hence, the 
country’s constitution Act No. 108 of 1996 clearly states that everyone has a right to basic Education 
and any form of discrimination against anyone is prohibited (Republic of South Africa 1996). It is from 
the basis of the country’s constitution that Department of Education (DoE) was obliged to comply in 
ensuring that schools begin to be safe socialization sites where equity and social justice can thrive.  

2.2 Inclusive Education  
Globally, inclusive education has been prioritized over the years in ensuring that the rights of people 
including children are observed. It is from the Article 26 of the 1948 Universal Declaration of Human 
Rights that the inclusion has been enshrined.  While in 1994, the World Conference on Special Needs 
Education: Access and Quality adopted he Salamanca Statement and Framework for Action on Special 
Needs Education. According to UNESCO (1994), the Salamanca Statement that was adopted strongly 
believed and maintained the integration in schools in order to ensure that all children regardless of their 
differences are accommodated in the same schools as their peers. This aimed at ensuring that children 
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from a younger age are prepared and nurtured to respect each other, accept other children even if they 
are different and be able to play and socialise with them from a younger age. The only language that 
children often understand is play, encouraging the integration and ensuring that there is ample support 
empowers children and builds confidence for those with challenges as the sense of being develops 
through the interactions with peers. Moreover, as stated from UNESCO (1994), mainstream schools 
should be accommodative of all children regardless of their differences. This mainstreaming of all 
children may be one of the important drives aimed to achieve social justice and a mechanism that ensure 
that children remain in school for longer by ensuring that those that previous deprived benefit from the 
equitable educational opportunities just like other children (UNESCO, 2009).  

Just like other countries, South Africa prioritized inclusive education by introducing a framework for 
inclusive education known as the Education White Paper 6: Special Needs Education: Building an 
Inclusive Education and Training System that aimed at addressing the diverse needs of learners to 
prevent any barriers that may affect their learning (DoE, 2001). From the framework, it is categorically 
mentioned that all children can learn when included in mainstream settings when there is provision made 
to support them to succeed. The provision of support to children in mainstream contexts may include 
curriculum differentiation mechanisms insuring that all children succeed, however, in the ECE contexts 
practitioners need to understand children with special needs. Therefore, children with special needs 
may not be expected to be at par with their peers when it comes to their progress. Although some strides 
have been made over the years in line with the country’s constitution in ensuring that the right of children 
are preserved; ignorance and side-lining of children with challenges is still evident. All the efforts made 
to ensure that all children benefit from the inclusive settings as per the inclusive framework have not 
come into fruition as yet because some institutions fail to be accommodative of every child. This points 
back to how the Inclusive Education was implemented (Wildeman & Nomdo 2007). This situation 
challenges the ECE sector more than it challenges other sectors within the education sector.  

2.3 Inclusive education and Early Childhood Education  
There are numerous stakeholders that are involved in the ECE provisioning. The professionalization of 
the ECD sector may be contributing to inclusive education in ECD sector as some practitioners do not 
hold professional ECE qualifications. Therefore, this may deprive them of an opportunity to identify and 
support all the children in their early childhood centres particularly those with special needs. This 
situation is not helping the children because they continue to be excluded while they are included in 
mainstream centres. This is despite the World Health Organisation (WHO, 2012) report that mentions 
that inclusion and mainstreaming benefits children with special disabilities in early childhood centres 
because they get an opportunity of being socialised with their peers before commencing with formal 
school. Moreover, Koegal, Fredeen, Lang and Koegal (2011) also argue that when children with special 
need are mainstreamed, their social skills and academic success improve.  

If the numerous stakeholders that are involved in the ECE provisioning can have productive partnerships 
this may assist in ensuring that the mainstream pre-schools are accommodative of children in the 
centres regardless of the challenges. When children with special needs are mainstreamed, children 
without special needs show acceptance of other children as they develop friendships with them and 
according to (Odom, Zercher, Li, Marquart, and Sandal (2006) this often lessens the discomfort when 
around peers and other people with disabilities. In early childhood education, diversity and inclusion 
have always been perceived as inseparable (McKimmie, 2010). This therefore calls for practitioners in 
early childhood centres to create inclusive learning environment that respond to the diverse needs of 
children (Petriwskyj, Thorpe & Tayler, 2014). In the event that practitioners in early childhood centres 
are not inclusive of all the children this may become a challenge as children may not learn to socialize 
with each other. Furthermore, if there no adequate support and protection for children with special needs 
this may increase poverty levels and further marginalization of children with diverse needs (WHO, 2012).  
In some instances, some children may not enjoy coming to school as they feel that they are being 
discriminated against as no one seem to be interested in them. This may have negative repercussions 
as some parents may even withdraw their children and decide to keep them home. It is important to 
note that should the parents decide to keep their children home without other options of taking them to 
other centres, this may perpetuate the rate of childhood disability in South Africa that is already 
increasing. According to Dykens, Fisher, Taylor, Lambert, and Miodrag (2014), stigma and cultural 
misconceptions that people have about any nature of disability the children present with often makes 
parents of children with disabilities to feel distressed hence, the chapter is about inclusion and 
mainstreaming as conduit for effective partnerships in Early Childhood Education.  
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2.4 Objectives of the paper  
This paper intends to examine the importance of inclusion and mainstreaming as conduit for building 
effective partnerships in Early Childhood Care and Education (ECCE).   

3 METHODOLOGY 
This paper is a desk review aimed at examining the importance of inclusion and mainstreaming as 
conduit for building effective partnerships in Early Childhood Care and Education (ECCE). For this paper 
various literature sources in relation to the examined phenomenon were reviewed including the sources 
about early childhood education, inclusive education policy implementation and stakeholder 
partnerships. The literature review was thematic as the researcher used relevant themes to organise 
the information and thoughts from reviewed literature in relation to the phenomenon under study. During 
the literature review process, the existing body of knowledge about inclusion and mainstreaming as 
conduit for partnerships in ECE was reviewed. Furthermore, the reviewed literature gave the researcher 
a chance to make some observations about the studied phenomenon and what mechanisms may be 
adopted in ensuring the partnerships are sustained in ECD contexts to benefit all the children.  

4 OBSERVATIONS AND DISCUSSIONS  
As this paper is a desk review, the literature reviewed about the studied phenomenon is discussed in 
this section. when the researcher was reviewing literature there were some observations that were made 
in relation to the topic under study. Therefore, this section addresses how Inclusive Education is 
implemented in Early Childhood Education, the challenges that practitioners from mainstream early 
childhood centres encounter with inclusion and the support given to them in implementing inclusive 
education in mainstream Early Childhood Education. Lastly, the role of parents and the support they get 
with their children who have challenges in the provisioning of Early Childhood Education is discussed. 
All these are discussed with the aim of understanding how inclusion and mainstreaming are conduit for 
building effective partnerships in the provisioning of Early Childhood Education (ECE).   

4.1 Inclusion and mainstreaming in Early Childhood Education 
Inclusion and mainstreaming in early childhood education are important because it provides young 
children with opportunities of co-constructing learning while building deeper understanding of their 
contexts, more especially when there are carefully planned and conducive spaces. There were some 
perceptions about inclusion that when children with difficulties are included in mainstream classrooms 
that would disadvantage their peers. However, Odom et al. (2004) report that inclusion of children with 
disabilities in mainstream settings has not harmful effects to their peers instead children learn and grow 
optimally due to the sustained relationships they create when in school with their peers. Additionally, 
young children are found to be most accommodative at an early age, hence,  Gupta, Henninger  and 
Vinh (2014) find inclusion to be beneficial in early childhood settings. Inclusive settings foster empathy 
as other children develop positive attitudes towards their peers. This can be achieved when the 
conducive environment is created even during play-based learning (Diamond & Hong, 2010). The 
conducive environment has numerous benefits more especially in inclusive contexts because children 
get the support that enable them to have positive identities resulting in positive identities (Torii, Fox & 
Cloney, 2017). In addition, when mainstream contexts are preparing for inclusion, it is important to 
prioritise the physical space for everybody to feel welcomed. The physical environment is a good starting 
point for inclusion as young children have easy access to indoor and outdoor spaces without depending 
on other people as well as having access to available resources (Owens, 2012). This may contribute to 
building strong bonds between parents and practitioners, while the children’s confidence is boosted as 
the relationships with peers may be enhanced. According to (Florian & Linklater, 2010; Pantic & 
Wubbels, 2010; Voss & Bufkin, 2011) inclusion in early childhood has to address and respond to the 
needs of all children in a unique manner not as a collective. All efforts made when including them in 
mainstream early childhood centres should ensure that they are accepted, they are allowed to 
participate in learning programmes and they achieve. Hence, Hornby, 2012 calls for transformation 
where schools become community centres that celebrate differences in order to ensure that all children 
are accommodated and no child is left behind regardless of how diverse a child is from peers. This calls 
for curriculum differentiation that caters for the child’s diverse needs. in order to create a community.   
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4.2 Challenges of inclusion and mainstreaming in early childhood centres    
Inclusion is a basic human right and over the years inclusive education has been a priority with various 
initiatives being made to ensure the inclusion of children with disabilities in mainstream early childhood 
centres. Some policies that aimed at transforming the education have been developed to maximise the 
inclusion of all children regardless of their challenges. However, with all the efforts made to widen access 
for learners with disabilities in mainstream programmes, there are still some evident challenges. The 
challenges do not provide the practitioners with ample time of creating inclusive classrooms that 
accommodate all the children in their early childhood classrooms. In some instances, the practitioners 
may perceive inclusion as time-consuming, while some may not be confident enough to accommodate 
and engage children with challenges in their mainstream early childhood classrooms (Livingston, 2018). 
The practitioners find it difficult to differentiate curriculum and this may be due to lack of professional 
development for practitioners (Singal, 2008; Oliver & Reschly, 2010). This contributes to practitioner 
anxiety as they feel that they are not capable enough to include learners with disabilities in their 
mainstream classes as they do not possess necessary essential knowledge and skills for them with 
regards to inclusive practices (Flecha & Soler, 2013). This may challenge learners with disabilities as at 
times the instruction may not be accommodative and this may result in them feeling left out and not 
coping. Pantic and Florian (2015) are of the view that this inclusion may become problematic as learners 
with disabilities may have challenges with their peer accepting them. This may affect the parents too as 
may experience stress and decide to withdraw their children, and this may contribute to the existing 
challenges of learners with disabilities not being integrated in the mainstream ECD programmes.  

In some instances when practitioners make efforts in accommodating and understanding learners with 
disabilities in their mainstream contexts, parents are often a problem. This is often the case with the 
parents of learners without disabilities as they become more concerned about the inclusion and its 
impact on the academic standards and their children’s achievement in this context where they are in the 
same class with those with challenges (Florian, 2012; Kim & Rouse, 2011). It is evident from the 
literature that, support is important for implementing inclusive education.  

4.3 Supporting inclusion and mainstreaming in Early Childhood Education.   
Literature suggests that successful inclusion of learners with disabilities is determined by the provision 
of information that is fitting for practitioners to work successfully with learners with disabilities. This may 
enhance learning in mainstream ECD programmes and also optimise the quality of inclusion in 
mainstream ECD (Pantic & Florian, 2015). Even before the inclusion is considered, practitioners require 
preparation for them to be able to mediate learning in the mainstream ECD contexts for the benefit of 
all the learners regardless of their disability (Friend & Bursuck, 2012). This may help in preparing the 
practitioners of what to be prepared for in an inclusive classroom when all learners are mainstream with 
the expectation that they progress and given necessary support for them to succeed. Diamond and 
Huang (2005) argue that inclusion of learners with disabilities in mainstream programmes benefits both 
learners with and without disabilities as the peer engagement increases. In addition, inclusion of learners 
with disabilities in mainstream ECD programmes facilitates early identification of disability because when 
learners are included in the ECD mainstream schools they can be assessed if they can reach their 
developmental milestones.  

4.4 Parental involvement in inclusion and mainstreaming  
Inclusive education encourages the involvement of all the relevant stakeholders in ensuring that there 
is quality ECE provisioning for all children in mainstream ECD centres that accommodate all the children 
regardless of their differences. Among the stakeholders that are to be involved in inclusion of children 
with special needs in mainstream ECD centres, parents’ involvement is prioritised to ensure that parents 
support their children and where necessary they are provided with necessary support that in return may 
enhance their involvement. The literature suggests that if children with disabilities are supported at early 
age this may have positive returns in their development (Shonkoff, Richter, Gaag & Bhutta, 2012; Black, 
et al, 2017), hence, the involvement of parents needs to be prioritised in ensuring that all children are 
included. This coincides with Betts (2009) that inclusion of children with special needs is a way realising 
inclusive education in Early Childhood Development as a human right issue that promotes social 
foundations at an early age. Hence, the services that are provided in an ECD space cannot only be 
about fulfilling children’s individual potential without any influence on societal foundation. The attitude is 
an important attribute that drives one’s behaviour (Florian & Spratt 2013). When the inclusive education 
is implemented in mainstream ECD contexts, the attitudes that parents have about their children with 
special needs are important. For example, when parents do not want to be involved in the inclusion of 
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children, they may decide to keep their children home. This in turn may contribute to the ever-escalating 
childhood disability. Sometimes the ambivalent attitudes that parents have about inclusion are a problem 
because inclusion to them poses potential risks to their children.  

5 CONCLUSIONS   
The inclusion and mainstreaming in ECD programmes is important for learners to learn and socialize 
with their peers. When learners develop, challenges and developmental delays can easily be detected 
at an early age more especially when they are enrolled in ECD centres. With the necessary knowledge, 
practitioners can easily identify when young children have challenges, at times during play-based 
learning children with special needs may not engage like their peers in the such activities. With the 
involved of the parents, when young children are identified at an early age, some remedial intervention 
can be easily applied with possible treatment where necessary. The collaboration and partnerships in 
early childhood education contexts can easily develop when children with challenges are included in 
mainstream ECD centres. This also builds confidence of other children too as their parents are involved 
in their education. Through the partnerships, even the challenges that practitioners may experience with 
having children with special needs can easily be overcome.  

From the literature, it is evident that wen young children are included in mainstream ECD centres this 
may create and sustain partnerships among the relevant stakeholder particularity parents. This may 
lessen challenge of having young children who are not kept at home by tehri parents. Parents, 
practitioners, and other stakeholders should work together and support each other to ensure that 
children that are mainstreamed have opportunities to thrive and succeed in ECD centres through their 
support.     
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A STRUCTURED SET OF PROCEDURES FOR LEARNING SYSTEM 
DYNAMICS MODEL CONCEPTUALIZATION SKILLS 

M. Schaffernicht 
Universidad de Talca (CHILE) 

Abstract 
This paper introduces an approach to supporting novices in system dynamics modelling. It addresses 
the tasks of model conceptualization and proposes a hierarchical set of procedures, where each 
procedure describes what needs to be carried out to achieve the goal of a specific task. These 
procedures are linked to the tasks on one side, and to decision-rules on the other side. By following the 
procedures, novices are guided to developing initial representations of relevant behaviours of relevant 
variables and an initial explanation of the mechanisms driving the behaviours, as specified by a set of 
predefined data structures. It is then shown how the procedures are used in an iterative workflow with 
undergraduate students. This is ongoing research, therefore only limited discussion is provided, before 
closing with an outlook on the next steps. 

Keywords: Feedback-rich systems, Dynamic problems, System dynamics modeling, Conceptualization. 

1 INTRODUCTION 
System dynamics is a method of computational modelling [1] for challenges related to feedback-rich 
dynamic systems. The original purpose of developing such models is ambitious [2]: “Through an 
appropriate simulation model, one should know the structure causing the problem, should know how the 
problem is created, should have discovered a high-leverage policy that will alter behavior, should 
understand the reasons why the low-leverage policies will fail, should be able to explain how strongly 
defended policies within the system are actually the cause of troubles, and should be able to argue for 
better alternative policies.” The computational model was intended to be a companion product of an 
ongoing process of inquiry and reflection [3].  

The computational representation of a SD model consists of factors (variables and constants) and 
causal links. Variables are stocks (state variables representing a quantity at one point in time), flow rates 
(representing the change of stocks over intervals of time) or intermediate variables (representing 
fractional rates). Each variable has a series of properties, comprising an equation representing the 
incoming causal links arithmetically. Feedback loops are not directly deposited in such a model, but they 
emerge from the variables’ equations. 

Conceptually , the computational model is an external representation of the model developer’s mental 
model of the decision problem at hand. Whereas a naïve mental model can be simply expressed in 
natural language, the conceptual model for a computational SD model must contain the information 
needed to compose the computational model’s elements. 

The conceptualization phase is therefore the first phase of the SD modelling cycle, which then continues 
as model formulation and validation, and eventually, model exploitation. Despite the importance of the 
conceptual model for the ensuing phases, textbooks for learning SD treat the conceptualization only 
very briefly [4-6]. At the same time, concerns with persistent “beginner mistakes” have been raised [7].  

Like any other method of computational modelling, SD modelling is a competence: when a novate sets 
out to learn SD, abstract and context free rules are needed to take modelling decisions. The SD 
competence framework [8] organizes this confidence in seven skills: SD language, dynamic reasoning, 
model analysis, model creation, model validation and model exploitation, subdivided in around 140 
learning outcomes. A SD expert deploys many of the abilities comprised by these learning outcomes 
with no conscious effort, but a novice needs to analyse his or her situation to decide which micro task 
must be executed and to decide how to execute it. 

This paper describes a structured set of procedures that lead novices through these decisions. The 
procedures are hierarchically organized so that a complete beginner can drill down to the extremely 
detailed description, but an advanced beginner can already carry out the necessary modelling steps 
with a less detailed description. Learners can use these procedures together with a set of spreadsheets 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3313



 

 

formative to contain the data necessary for the translation from modern conceptualization to the model 
formulation. 

The following section 2 introduces the procedures and the data model behind the spreadsheets. Section 
3 briefly describes a sequence of two dynamic decision problems lead learners through successive 
iterations of the modelling tasks. The procedures and decision problems are currently being used by 
class of 30 undergraduate students at the University of Talca (Chile). A discussion of this practical trial 
will be published in time. 

2 PROCEDURES AND DATA STRUCTURES 
A conceptual SD model comprises two major components, usually referred to as dynamic hypothesis, 
consisting of reference behavior modes and an endogenous causal structure [4]. The reference behavior 
modes are a collection of presumably relevant variables with the corresponding time series data. The 
endogenous causal structure is an initial explanation of the reference mode, describing mechanism that 
are deemed to generate the behaviors; it is usually expressed in the text and causal diagram.  

2.1 Tasks 
The most generic tasks of SD model conceptualization are therefore:  

• Gain insight into the full historical context of the situation by identifying and studying documents 
and conversations (abbreviated as HC). 

• Task DC: Develop baseline modes of behaviour (DC). 
• Task DE: Develop an endogenous causal structure (DE). 

Novices need guidance, particularly for developing behaviour modes and the endogenous causal 
structure. Therefore, the initial set of tasks contains two levels of decomposition: 

Task DC: Develop baseline modes of behaviour 

Task DC.O: Define the key issue or question as outcomes (measurable in certain variables) that 
define what is better or worse. 
Task DC.V: Gather time series data for as many potentially relevant factors as possible or 
necessary. 

Task DC.V.1: Decide the Time Horizon. Then Carry out DE.T.1 to identify as many potentially 
relevant factors as possible or necessary. 
Task DC.V.2: Obtain and record measured or approximate time series data for the factors in 
table and graph format. 
Task DC.V.3: Identify and describe (in text form) your historical episodic behaviours in 
elementary mode and as a composite mode of behaviour. 

Task DE: Develop an endogenous causal structure 

Task DE.Text: Identify and relate mechanisms to explain natural language behaviours and 
registers. 

Task DE.T.1: Identify the factors that you consider to be relevant 
Task DE.T.2: Explain what has caused this behaviour of the variables 
Task DE.T.3: Explain what changes might improve problem behaviours. 

Task DE.Diagram: Translate the textual description into a causal diagram. 
Task DE.D.1: Insert factors that are not yet in the diagram 
Task DE.D.2: Insert causal links according to causal link records. 
Task DE.D.3: Detect Feedback Loops 

2.2 Procedures 
The following set of procedures specifies how each of the tasks can be carried out. Frequently, the 
procedures called up sub-procedures; the decomposition into sub-procedures meant (1) to break down 
the practical aspects of task into short chunks, and (2) to provide different degrees of detail for learners, 
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so an advanced beginner can already operate based on the higher-level procedures. The following 
Table 1 gives an overview of the decomposition: 

Table 1. Tasks and procedures. 

Task Proce-
dure 

Sub-proce-
dure Instructions for achieving the outcome 

DC.O DC.O 1 To define the key issue or question as outcomes (measurable in certain 
variables) that define what is better or worse 

  2 To describe a historical or desired/feared performance or behaviour for the 
future of <something> 

DC.V DC.V.1  To decide the time horizon 

 DC.V.2  To obtain and enter measured or approximate time series data for the factors 
in table and graphic format 

 DC.V.3  To identify and describe (in text form) their historical behaviours by episodes 
in elementary mode and as a composite mode of behaviour 

  1 To identify the elementary mode of behaviour of a variable during a time 
interval: 

  1.1 To identify the direction of change 

  1.2 To identify speed changes 

DE.T DE.T.1  To identify the factors you consider relevant; 
 

  1 To decide whether something is a factor 

  2 Carry out DC.V.2 to get information about the behaviour 

  3 Carry out DC.V.3 to get information about the behaviour 

 DE.T.2  To explain what has caused this behaviour of the variables: 

   Carry out DE.T.2.1 for each relationship between a pair of variables. 
   Carry out DE.D to generate or update the causal diagram. 

 DE.T.2  To explain what has caused this behaviour of the variables: 

  DE.T.2.1 To generate causal link records for each relationship between a pair of 
variables. 

  DE.T.2.2 To generate feedback loop records for each identified and classified loop 
 DE.T.3  To explain what changes might improve problem behaviours 
 DE.D.1  To insert factors that are not yet in the diagram 

 DE.D.2  To insert the causal links according to the causal link records 
 DE.D.3  To detect feedback loops: 

   Procedure for detecting feedback loops 
   Procedure for classifying the polarity of feedback loops on the basis of 

behavioural modes 
   Procedure for classifying the polarity of feedback loops based on the 

polarity of the causal links in the loop. 

The scope of this paper does not allow for discussion of the details of all the procedures. To exemplify 
the principle, the procedures for task DC.V.3 are presented in detail.  The words “Procedure”, “To” and 
“Carry out” are used as headers and as calls for other procedures. This tasks and its implementation 
refer to episodes of elementary behaviour modes. We distinguish six elementary behaviour modes, 
shown in Figure 1 below. We refrain from using terms like growth and decline or exponential and 
logarithmic, and instead apply words that merely describe the shape of the curves of variables. This 
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avoids confusion for novices who are not familiar with the mathematical models of exponential growth 
and decline or with logarithmic functions. 

 
Figure 1. Elementary behaviour modes. 

Any curve can be decomposed in episodes of elementary behavior modes. For instance, logarithmic (or 
S-shaped) growth is a sequence of one episode of accelerating increase followed by an episode of 
deaccelerating growth. The following procedures guide novices through what needs to be done when 
one looks at a curve of a variable’s behavior over a certain time horizon. 

Procedure DC.V.3: To identify and describe (in text form) their historical behaviours 
by episodes in elementary mode and as a composite mode of behaviour: 
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Dv1,2

“Deaccelerating decrease”

positive: D value > 0 negative : D value < 0
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Identify the elementary mode for each time slot 

Identify the transitions between different elementary modes. 

For each episode of each variable, record the elementary mode of behaviour, 
the initial and final instants, and the numerical values at the beginning and 
end of the episode. 

Concatenate the modes of the episodes and identify the composite mode of 
behaviour. 

If there is only decelerated increase or decrease (accelerated or 
decelerated), or if compound modes are repeated for the same variable, return 
to DC.V.1 to adjust the time horizon. 

End of procedure 

 

To identify the elementary mode of behaviour of a variable during a time interval: 

Identify the direction of change 

Identify speed changes 

Record the concatenation of the results obtained in the previous two steps in 
the worksheet. 

End of procedure 

 

To identify the direction of change: 

Calculate the difference as the value at the end of the interval minus the 
value at the start of the interval; 

Cases: the difference is 

positive (greater than zero): it is an increase; 

null (zero): it is constant; 

negative: it is a decrease. 

End of cases 

End of procedure 

 

To identify changes in speed: 

Calculate the difference between each pair of successive differences 
calculated by identifying the direction of change. 

 Cases: the difference is 

positive (greater than zero): it is acceleration; 

null (zero): it is linear; 

negative: it is deacceleration. 

End of cases 

End of procedure 
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2.3 Decision rules 
Different sets of rules as “if <condition> then <action>” codify what makes up the entities in a model and 
how one can decide what is what. At the elementary level, there is a set of axiomatic statements, as 
listed in the following Table 2: 

Table 1. Axiomatic statements for SD modelling. 

ID Rule 
1 Some nouns are factors 
2 Some factors are constant 
3 Some factors are variable 
4 Some variables are exogenous (for the problem under study). 
5 Some variables are endogenous (for the problem under study). 
6 Some variables are stocks 
7 Some variables are flows 
8 Some variables are intermediate 
10 Inbound flows add their contents to a stock during each time interval. 
11 Outflows withdraw their contents from a stock during each time interval  
12 The level of a flow is the rate of change (the slope) of the stock. 
13 Net flows are like inflows that can have negative values. 
14 The sum of all inflows minus the sum of all outflows of a time interval is the net flow of this time interval. 
16 All causal links have a link polarity that is either positive or negative. 
17 Some causal links have positive polarity 
18 Some causal links have negative polarity 
50 All feedback loops have a loop polarity that is either reinforcing or compensating. 
51 Some feedback loops have reinforcing polarity. 
52 Some feedback loops have compensating polarity. 

The decision rules are organized into groups: 

- Rules (conditionals) for classifying elements belonging to the problem 
o ID 100–149: Rules for identifying identify and classify factors 
o ID 150-199: Rules for classifying variable types 
o ID 200-209: Rules for identifying and classifying causal links 
o ID: 210-219: Rules for determining the sign of the change 
o ID 220-299: Rules for determining the polarity of causal links based on the sign of the change 

- Rules (conditionals) for deriving behavioural predictions from structural information 
o ID 500-549: Rules for inferring behaviour indicated by causal links with positive polarity 
o ID 551-599: Conditionals for inferring behaviour indicated by causal links with negative polarity 

- Equivalences (ID 700-799) 
- Rules for classifying elementary modes of behaviour 

o ID 800-809: On a time interval between two instants 
o ID 810-819: Over two time intervals 
o ID 820-839: Rules for classifying behaviours into elementary modes 
o ID 840-859: Detection of transitions between elementary modes of behaviour 
o ID 860-879: Composition of composite modes of behaviour 
o ID > 880: Attribution of causal structures to behavioural modes 
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These rules are “hidden” in the procedures, but also referenced by some of the data structures (see 
below). It intention behind this organization is that learners should get used to these rules by following 
the procedures (rather that learning them by heart under the risk of being unable to apply them). 

2.4 Data structures 
The main concepts in SD modeling are model, factor (frequently labelled as variable), causal link and 
feedback loop [9]. Novices are not expected to handle the necessary properties, but these properties 
are necessary for model formulation, spreadsheet formats have been designed according to the 
following definitions. 

Model 

• Model.Name; define a name that clearly represents this model and its purpose. 
• Model.Version: is a sequential number that will help you navigate within the set of models - every 

time you decide to make a major change, it will save the current version in its state, generating a 
new copy with a new version number. 

• Model.time unit: Name used to refer to time intervals.  
• Model.time horizon: Number of time intervals to which the model refers.  

• Number of variables: v. 

Factor 

- Factor.Type: [Constant | Exogenous variable | Endogenous variable] 
- Factor.Variable_type: [Stock | Flow | Intermediate] 
- Factor.Name: Unique name reminding the meaning of the factor 
- Factor.Unit: Unit of measure; 
- Factor.Definition: Description of the meaning of this factor, possibly including source references 
- Factor.Explanation: Description of how the factor’s behavior can be understood; 
- Factor.Equation: Arithmetic expression of the explanation. 

The episodes of a variable are the sequence of its elementary modes of behavior: 

a) Episode.origin 
b) Episode.Nature 
c) Episode.Variable; 
d) Episode.episode identifier (sequential number); 
e) Episode.interval start; 
f) Episode. End of interval; 
g) Elementary mode of behavior; 
h) Episode.Value at startup; 
i) Courage at the end; 
j) Explanation (of the transition in terms of previous values and/or transitions of other variables); 
k) Episode.explanation status: [searching | corroborating | confirming]. 

A causal link represents a cause-effect relationship between two variables. Links from a stock or 
intermediate variable to stock variables are prohibited, because only flow variables can change a stock. 
It has the following properties: 

- Link.Identifier; 
- Link.Independent_Variable; 
- Link.Dependent_Variable; 
- Polarity: [+ | -]; 
- Link.Delay: [ nothing | mark ]. 
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A feedback loop is a closed sequence of variables and causal links. The set of variables contains at 
least one stock and one flow. The properties of a feedback loop are: 

• Loop.ID: Name and/or ID number; 
• Polarity: The polarity of a loop is either reinforcing (generates acceleration) or compensating 

(generates deceleration), see rules R352 and R352: [reinforcing | compensating]; 

• Loop.Variables: List of variables; 

• Loop.Links: List of causal links. 

3 DISCUSSION AND PRELIMINARY CONCLUSION 
The entire package of tasks, procedures, rules, data definitions and the conceptual explanations are 
handed out to learners as a text document of about 50 pages. This is a preliminary format, deemed to 
be developed as on-line pages with appropriate hyperlinks and search functions in the coming months. 

Learners are briefed for a dynamic decision problem with an objective to achieve, a descriptive text, and 
an online simulator to use for data gathering. The problems involve 2 or 3 independent resource types 
needed to achieve a good result in terms of the defined objective. Each problem is decomposed in one 
round of modelling for the first resource, a second round for the second resource and so forth, until 
arriving at the formulation of a decision policy. This assures a progression from simple to more complex 
problems. The two current decision problems require a major part of a semester course. 

Currently, a class of 34 undergraduate students is working through the sequence. It is currently too early 
to provide an assessment of the classroom use. 
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INFLUENCE OF ONLINE LEARNING ON PUPILS’ MOTIVATION FOR 
STUDYING MATHEMATICS 

K. Niedialkova, S. Skvortsova, T. Korostiyanetc, A. Tumbrukaki 
South Ukrainian National Pedagogical University named after K.D. Ushynsky (UKRAINE) 

Abstract 
Obviously, the success of pupils' learning in the digital environment depends on their positive motivation. 
At the same time, the changes in the usual conditions, forms and means of learning can affect this 
phenomenon in some way (positively or negatively). Therefore, the problem of studying the impact of 
online learning on pupils' motivation to study mathematics is relevant. 

Methods for diagnosing pupils' motivation to study mathematics involved the implementation of 
diagnostic methods for studying the motivational sphere of pupils in teaching mathematics by S. 
Ovechkina and A. Kolchanov. In the process of experimental research, an online questionnaire was 
compiled. Three blocks of questions were used to research: 1) interest in the study of mathematics 
(personal meaning of learning, the degree of development of goal setting, types of motivation, internal 
and external motives, the focus on success in learning); 2) behavioral component (behavioral reaction, 
preservation of internal stability – self-regulation, self-control); 3) self-assessment of educational abilities 
in mathematics. For each block of questions was determined by the number of points and the 
corresponding level of detection of a certain property – high, medium, low. The total number of points 
determined the level of motivation to study mathematics: high, normal, conservative, low. 

The experimental research was conducted in the 2019-2020 and 2020-2021 academic years at the 
Odesa private lyceum "Mriya" (Ukraine) and involved 84 pupils in 5-11 grades. The first stage took place 
at the beginning of the introduction of quarantine restrictions (March, 2020), when pupils first switched 
to online learning. At that time, 23.8% (20 pupils) showed a high level of motivation to study 
mathematics, 38.1% (32 pupils) – a normal level; the rest of the participants of the experiment were 
divided equally between conservative and low levels of motivation and amounted to 19.05% (16 pupils) 
from all respondents. 

The second stage of the research (June, 2021) was conducted after several periods of online learning. 
The results of the re-survey show that there was a slight decrease in high-level quantitative indicators – 
only 22.6% (19 pupils) show a high level of motivation to study mathematics. At the same time, the 
percentage of pupils who show a normal level of motivation increased slightly – 40.5% (34 pupils). On 
the positive side, there is a decrease in the number of pupils with a low level of motivation – 16.7% (14 
pupils) and the increase in the number of conservative level pupils – 20.2% (17 pupils). 

The obtained data affirm that the involvement of the online form of teaching mathematics for the pupils of 
5-11 grades, provided that it occurs sporadically and correctly, does not significantly affect the level of 
motivation to study mathematics. So, the motivation of pupils to study mathematics almost does not 
depend on the form of education in terms of sufficient quality of the educational process, the cognitive 
climate in a school. It should be noted that in the lyceum where the research was conducted, the basic 
principles of correct usage of online mathematics education were observed: the presence of no more than 
15 participants in the study group; visualization of mathematical information; involvement of interactive 
means; using of personalized learning approaches; variability of content, pace of learning, etc. 

Keywords: Mathematics, online learning, motivation, education, secondary school. 

1 INTRODUCTION  
Covid-19 pandemic forced schools all over the world to shift to online education in 2019-2020 and 2020-
2021 academic years. It is therefore obvious that the success in students’ study process (including digital 
environment) highly depends upon the availability of positive motivation. Simultaneously changes in 
traditional terms, forms and means of education can affect (either positively or negatively) the 
abovementioned phenomenon, and motivation to study mathematics in particular. Therefore the issue 
of the online learning impact on students’ motivation in the process of study mathematics is relevant. 

Psychological and pedagogical studies have revealed the importance of motivational elements as a part 
of effective human activity model (Ilin, 2000; Leontiev О. М, 1975; McClelland, 2007; Heckhausen, 2003; 
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Deci, Ryan, 1985, 2002) in learning (Badmaieva, 2004; Vartanova, 2001; Davidov, 1986; Elkonin, 1974; 
Markova, 1983; Matis, 1990; Orlov, 1984; Chirkov, 1991, 1997; Yakunin, 1995; Black, Deci, 2000; 
Cordova, Lepper, 1996; Deci, Ryan, 2002, 2008; Duckworth, Seligman, 2005, 2006; Duckworth et al., 
2010, 2011; Gottfried, 1985; Lepper et al., 2005; Richardson et al., 2012; Robbins et al., 2004), as well 
as their significance in the process of obtaining highest results by gifted children and teenagers 
(Bohoiavlenskia et al., 2003; Ushakov, 2011; Shumakova, 2006; Scheblanova, 2006; Yurkevych, 1996; 
Amabile, 1985; Renzulli, 1986; Sternberg, 2005). 

Positive emotions form the basis for positive motivation to study. With reference to this K. Mullama from 
Tartu University (Estonia) (2017) [1] suggests to treat “emotions” as socio-psychological phenomenon. 
The survey dedicated to primary school pupils’ motivation conducted by E.T. Erdei from Babes-Bolayi 
University (Romania) (2020) [2] outlines the necessity to use learning strategies (methods) that evokes 
curiosity and interest. H. Kampos and V. Moreira (Portugal) (2019) [3] prove the efficiency of 
pedagogical games in strengthening motivation to study mathematics. R. Lipnik from Celje Center 
Gymnasium (Slovenia) (2016) in their research demonstrated positive effect of formative assessment 
(system of questions) on motivation to study mathematics [4]. K. Madamurk, A. Palu (2015) (Estonia) 
figured out how motivation and mathematical skills are correlated with learning strategies [5]. They 
showed that highest results in mathematics are not obligatory related to highest motivation.   

The problem of pupils’ motivation to study mathematics has always been in the spotlight of the 
Department of Mathematics and Methodology at South Ukrainian National Pedagogical University 
named after K.D. Ushynsky (Ukraine). The survey by S. Svortsova and I. Holovska is dedicated to the 
analysis of motivation to study mathematics for primary school pupils [6]. In recent years K. Niedialkova 
and T. Korostiyanets have conducted a research on schoolchildren’s motivational sphere [7] based on 
methodology developed by A. Derbenova [8]. 

The research of the impact of digital learning tools on pupils’ motivation to study is relevant, especially 
if we take into consideration the fact that the students’ studying at school nowadays are all 
representatives of so-called digital generation and the necessity to have either remote or mixed learning. 
Surveys by R. Foytik from Ostrava University (Czech Republic) (2019) [9] have established that students 
tend to choose remote learning for computer science courses, though the results of online learning in 
this case are poorer than in case of offline lessons. A Kumar, S. Kedar (2014) [10] conducted a research 
on the relevance of the process of goal setting while using ICT regardless of the fact whether it was 
used as a substitute or a supplement to the existing pedagogical strategies. The strategies (methods) 
to keep the students motivated during language courses in the process of virtual learning are determined 
in the work by Y.L. Sances Melgaredgo (2014) [11] from Seattle University (Slovakia). R. Bilbokayte 
from Siauliai University (Lithuania) (2016) [12] studied positive impact of computer visualization on 
students’ motivation to study sciences. Digital tools that have positive effect on students’ motivation to 
study, namely Kahoot benefits are described in the survey by S. Pais, А. Pires, L. Shagas (Portugal) 
(2018) [13]. 

The aim of the present article is to analyse the impact of online learning on motivation to study 
mathematics in 5-11 grades and to report the results of this pedagogical experiment.  

2 METHODOLOGY 
The strategies of detection pupils’ motivation to study mathematics include realization of diagnostic 
procedures and analysis of pupils’ motivational spheres in in process of studying mathematics (offered 
by S. Ovechkina and A. Kolchаnov [14]) as well as strategies for results assessment, interactive tools 
for automatic processing of these results. The abovementioned strategies [14] were modified by us in 
terms of questions presented in the form: age appropriation for pupils of 5-11 grades were taken into 
consideration in accordance with the main motivational factors. The approach offered by S. Ovechkina 
and A. Kolchаnov [14] was slightly correlated by us in terms of definitions of certain notions, results 
interpretation and organizational matters for their implementation.  

We created an online Questionnaire which contains 3 clusters to detect: 1) interest to study mathematics 
(personal sense to study, the level of ability to set goals, types of motivation, internal and external 
motives, determination to succeed in study); 2) behavioral component (behavioral reaction, ability to 
keep internal stability – self-regulation, self-control); 3) self-assessment of potential to study 
mathematics. The number of points was determined for each cluster accordingly, as well as the level of 
certain properties – high, medium (sufficient, average), low. In accordance with the total amount of point 
the level of motivation to study mathematics is determined: high, normal, conservative, low. The 
questionnaire contains 12 close-ended questions with 4-6 options to answer (respondent should choose 
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2 options) and one open-ended question. The scale for results evaluation is provided in Table 1, and 
scales to transfer total amount of points into level of development for certain properties are provided in 
Tables 2 and 3. 

Table 1. Scale to evaluate question results. 

Question/ 
Possible 
answers 

1 2 3 4 5 6 7 8 9 10 11 12 13 

a 2 4 4 4 3 3 4 2 5 5 4 2 4 
b 2 5 2 5 4 1 3 5 4 5 2 1 5 
c 5 2 5 1 4 2 2 2 5 3 1 5 3 
d 4 2 3 2 5 5 1 4 1 4 5 3 2 
e  2 2 1 2 5 1 4 3 3 2 4 1 
f  5 5  5   5   3   

Cluster 1 provides the examination of level of interest persistence in mathematics. In this case the 
internal motive for learning is formed by a cognitive interest to study certain subject. From the point of 
view of psychology, interest is an emotional manifestation of individual learning requirements. The first 
cluster is represented by four questions. The questions are provided with answer options. 1. Study of 
mathematics is necessary for me to ensure: a) educational process; b) future profession; c) how to think, 
speculate and analyze different facts; d) how to orientate in different real-life situations. 2. I suppose the 
purpose of my activity during the lessons of mathematics is: a) understanding and acquisition of new 
information; b) acquisition of fundamental deep knowledge; c) interaction with friends; d) communication 
with teacher; e) getting good mark; f) broaden my mental horizons. 3. At the lesson it is interesting for 
me: a) to work at the blackboard; b) to communicate with friends and the teacher; c) to learn new 
information and to understand it in detail; d) to get an explanation of new information from the teacher; 
e) to get good marks; f) self-study and individual study (to make a report, to do written task etc.). 4. 
Mathematics for me is: a) a subject which requires effort and hard work from me; b) a subject which I 
understand and it is interesting for me; c) a subject which is important for my parents only; d) a subject 
by studying which I experience difficulties all the time; e) a subject which is not interesting for me and 
will not be necessary for my future occupation. 

Table 2. Scale for transferring the total amount of points got in Cluster 1  
into level of interest development to study Mathematics. 

Total amount of points Level Remarks 
From 33 to 38 points high It is characterized by pupils’ persistent interest to study mathematics, his 

understanding of the fact that it is necessary to get and improve universal 
learning strategies and to be able to use them. 

From 22 to 32 points medium It indicates that a pupil has positive attitude to the process of studying 
mathematics, has defined goals based on his interests. In this case pupils’ 
activities require control from the side of the teacher/parents. 

Less than 22 points low It is characterized by the lack of interest to study mathematics, that could be 
caused either by low motivation or poor level of preparation.  

Cluster 2. Here behavioral component of learning activities in mathematics is examined. This component 
in terms of studying mathematics is characterized by the behavioral reaction which has the following 
constituents: regulation (control) of behavior under external impact, maintaining internal stability within 
normal level (self-regulation) and awareness and assessment of his own actions (self-control). To 
examine the behavioral component of learning activities in mathematics questions 5-9 are composed. 
Below there is a list of questions and answer options. 5. I suppose that my success at the lesson of 
mathematics depends upon: a) the level of difficulty of the tasks solved; b) my mental abilities; c) the 
level of my preparation for the lesson; d) the efforts made during the lesson; e) my good luck; f) my 
attention paid to the explanation of the information given by the teacher. 6. My activity at the lesson of 
mathematics depends upon: a) my desire to be praised by classmates and/or teacher; b) my mood; c) 
my desire to get good marks; d) my desire to learn more; e) my confidence in the fact that the information 
given at the lesson will be necessary in future. 7. I faithfully study new topic in mathematics if: a) it is 
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interesting and understandable for me and isn’t difficult; b) I have to correct unsatisfactory mark; c) I 
have come at the lesson in a good mood; d) there will be a written test next lesson; e) I am forced to do 
so by the teacher and/or parents. 8. I am forced to study mathematics by: a) my parents’ order; b) the 
sense of responsibility and hard work; c) bad marks; d) teacher’s attitude; e) competitive spirit among 
the classmates; f) desire to acquire knowledge and develop skills and abilities. 9. In case new topic in 
mathematics is difficult and confusing for me, then: a) I apply to the teacher for advice and explanation; 
b) I apply to my classmates for help; c) I try to handle it myself doing by best; d) I do nothing hoping that 
this task won’t be included into the test; e) study this topic with my tutor. 

The total amount of points got within Cluster 2 defines the level of behavioral component in the process 
of studying mathematics (Table 3). 

Table 3. Scale for transferring total amount of points got in Cluster 2 into the level of behavioral component 
in the process of studying mathematics. 

 
Total amount 

of points Level Remarks 

From 40 to 47 
points 

High It is characterized by the pupils’ acknowledgement of the necessity to acquire and 
develop skills and abilities and understanding how to use them; it indicates the interest 
in mathematics, productivity of work, ability to set goals and conduct independent 
research.   

From 20 to 39 
points 

Medium It indicates that the recipient of secondary education knows his specific objective to 
study mathematics: acquire basic knowledge, skills and abilities; nevertheless, the pupil 
finds it difficult to apply acquired knowledge for cognition of the reality.    

Less than 20 
points 

Low It is characterized by the necessity to maintain pupil’s control from the side of the 
teacher. A pupil often makes significant efforts to master the subject, nevertheless he 
fails to do so for the number of reasons: transition from primary to secondary school, 
new approach to the representation of information etc. 

Cluster 3. It is dedicated to the self-assessment of learning abilities in mathematics. Appropriate self-
assessment plays a significant role in the process of pupil’s development and his establishment as a 
personality. Self-assessment in terms of studying mathematics is defined by the following factors: 
commitment, efficiency, arbitrariness. It is extremely important to pay attention to the creation of healthy 
psychological mood among the pupils in class that requires the analysis of their own results within the 
process of study. It is also important to take into consideration the correlation between the evaluation 
from the side of the teacher and pupil’s self-assessment. In this respect it is significant to compare 
current results with the previous ones. In order to analyse the level of pupil’s self-assessment concerning 
his learning abilities in mathematics questions 10-14 are formed. Below there is a content of the 
questions and answer options. 10. Getting good marks at the lesson of mathematics is the result of: a) 
my active work; b) my careful preparation for the lesson; c) my good luck; d) my abilities and deep 
knowledge; e) the assistance I get from the side of my parents and classmates. 11. I like to do my 
homework when: a) I can do it myself without any assistance; b) the task is not big in length; c) I have 
no opportunity to copy it; d) I enjoy it in general since it makes me think, compare and analyse data, use 
different algorithms; e) I have spare time; f) I am in a good mood and parents don’t make me do it. 12. I 
DON’T like to do practical exercises in mathematics if they: a) are big at length and take a lot of time to 
accomplish them; b) require mental tension; c) can be done in accordance with the pattern and do not 
evoke interest; d) have sufficiently high level of difficulty; e) do not require intelligence. 13. In case I 
make mistakes while solving tasks in mathematics: a) I apply for help to my teacher or classmates; b) I 
verify the task until I find the mistake; c) I solve this task from the very beginning; d) I leave the task 
unsolved and take the next one; e) I get nervous and refuse to do them. 14. I suppose that my level of 
knowledge in mathematics and the level of my activity at the lesson coincide with the mark. 

It must be noted that question 14 requires pupil’s self-assessment in terms of his success in mathematics 
scaling it from 1 to 12 points. This answer is necessary to establish the correlation between the first 
three questions of the present Cluster (10-13) and a certain point that a pupil chooses for himself. Later 
these data could be compared with the pupil’s actual success in mathematics. This helps us to reveal 
the pupils with overestimation, underestimation and appropriate estimation. The points for the answers 
are divided in the following way:   
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- From 32 to 37 points – high level of self-assessment; 
- From 20 to 31 points – medium level of self-assessment; 
- Less than 20 points – low level of self-assessment. 

In total the student can get maximum of 122 points for three Clusters; the total amount of points for all 
Clusters defines to which level of motivation to study mathematics the respondent can be attributed to: 
high, normal, conservative, low (Table 4). 

 
Table 4. Points division in accordance with the approach and their compliance  

with the levels of motivation to study mathematics. 

Levels of motivation 
Points according to 
levels of interest in 

mathematics 

Points for the 
behavioral 

component of 
learning activities 

Points for self-
assessment of 

learning abilities to 
study mathematics 

Total amount of 
points 

high from 33 to 38 from 40 to 47 from 32 to 37 from 105 to 122 
normal from 28 to 32 from 31 to 39 from 25 to 31 from 83 to 104 
conservative from 22 to 27 from 20 to 30 from 20 to 24 from 62 to 82 
low Less than 22 Less than 20 Less than 20 Less than 62 

Strategies adapted to the requirements of the present research [14] give the following characteristics to 
the levels of students’ motivation  to study mathematics: 

• high level indicates the presence of the pupil’s activity in the process of learning mathematics, 
ability to conduct research in the field of mathematics, availability of positive motivation; 

• normal (sufficient) level is demonstrated by the pupil able to set certain educational goals, though 
he is not always able to reach the expected results due to different circumstances; such pupil 
requires to be under control from the side of the teacher and his parents; 

• conservative level is demonstrated by the pupil who requires to be under constant control from 
the side of the teacher and his parents; such pupil finds it difficult to use acquired knowledge in 
standard situations; what is more sufficient effort must be made to acquire the knowledge; 

• low level is characterized by the lack of interest shown by the pupil in the process of learning, as 
well poor motivation to study mathematics is observed. 

3 RESULTS 
The pilot (experimental) research was conducted in academic years 2019-2020 and 2020-2021 at 
Odesa Private Lyceum “Mriya” (Ukraine). The research included 2 stages, each involving 84 students 
of 5-11 grades. The first stage was conducted at the very start of quarantine restrictions (March 2020) 
when the pupils were forced to switch to online learning for the first time. The pupils then filled in the 
Questionnaire in Google forms.   

For processing the results of the survey Scorecard for each participant of the research was created. The 
sample of the scorecard can be found in Table 5. In the top left corner of the card the number or the 
code of the participant is placed, if there is an intention to maintain confidentiality (in this case the results 
of a certain participant will be known to a limited number of people).  
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Table 5. The sample of the scorecard. 

Card number 
№1 

Content Cluster of the pupil’s motivation to study mathematics 
Level of sustained interest 

in mathematics 
Behavioral component of learning 

activities in mathematics  
Self-assessment of learning 

abilities to study mathematics  

Question №  1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Answer № a, d а, d а, c а, b b, d d, e а, c b, f а, b а, b а, b c, e а, b 11 
Points for 

answers 1 and 
2  

2+4 4+5 4+5 4+5 4+5 5+5 4+2 5+5 5+4 5+5 4+2 5+4 4+5  

!
𝒇𝒐𝒓	𝟐

 6 9 9 9 9 10 6 10 9 10 6 9 9  

!
𝒕𝒐𝒕𝒂𝒍

 33 44 34 

Level high high high 
Characteristics 
according to 

the level 
(Cluster) 

Availability of sustained 
interest to study 
Mathematics; awareness of 
the necessity to acquire 
and develop universal 
learning strategies 

Awareness of the necessity to 
acquire knowledge, positive 
motivation, interest in mathematics, 
deeper knowledge of the subject, 
ability to conduct independent 
research 

High level of self-assessment;  
self-assessment is correct, 
estimation is appropriate to the 
level of success (11 points in 
mathematics for the last 
semester) 

Level of 
motivation 

Total amount of points: 111 points 
Level of motivation to study mathematics: high 
Characteristics according to the level: the pupil is active in his learning process, has potential for 
research in the field of mathematics, has positive motivation. 

In accordance with the results of the first stage the following conclusions can be made: 23.8% (20 pupils) 
out of 84 pupils reached high level of motivation to study mathematics; 38.1% (32 pupils) have normal 
level of motivation; the rest of the participants are divided into two equal groups with conservative and 
low levels of motivation to study mathematics; 19.05% (16 pupils) in each group. 

Obtained results meet the law of normal distribution and are represented in histogram (column chart) 
(Fig. 1). 

Obtained results have been analysed in accordance with the content Clusters of the approach in order 
to divide the participants of the first stage of the research into 3 levels: low, medium and high (these 
levels are also determined and marked in the scorecard (Table 5)). 

In accordance with the experimental data as to the level of interest in mathematics (Cluster 1) we have 
the following figures: 31% (26 pupils) out of 84 respondents have high level of sustained interest to study 
mathematics; 40% (34 pupils) have medium level and 29% (24 pupils) are at the low level of interest to 
study mathematics. 

The results of the pupils’ distribution in accordance to the level of their behavioral component of learning 
activities in mathematics (Cluster 2) are the following: 36% (30 pupils) out of 84 respondents have high 
level of behavioral component of learning activities in mathematics; 55% (46 pupils) have medium level 
and only 10% (8 pupils) have low level of behavioral component. 
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Figure 1.  Distribution of the participants of the first stage of the research  

according to the levels of motivation to study mathematics. 

The analysis of obtained data from Cluster 3 let us state that 24% (20 participants) are at a high level of 
self-assessment of their learning abilities in mathematics; 60% (50 pupils) meet the requirements for 
medium level and 17% (14 pupils) have low level of self-assessment. 

The second stage of the research (June 2021) was conducted in academic year 2020-2021 after several 
periods of online learning. General results of the pupils’ re-survey with the help of the above given 
Questionnaire show insignificant drop in the amount of respondents that reach high level – only 22.6% 
(19 pupils) demonstrated high level of motivation to study mathematics. Meanwhile the amount of pupils 
demonstrating medium level of motivation has increased; 40.5% (34 pupils). The decrease in the amount 
of pupils with low level of motivation to study mathematics (16.7% (14 pupils) in favour of the pupils with 
conservative level of motivation (20.2% (17 pupils) can be seen as positive.  

Obtained results meet the law of normal distribution and are represented in histogram (column chart) 
(Fig. 2). 

 
Figure 2.  Distribution of the participants of the second stage of the research  

according to the levels of motivation to study mathematics. 
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It must be noted that during the experiment there were 4 episodes of shifting to online learning for pupils 
of 5-11 grades of Odesa Private Lyceum “Mriya”, each lasted from two to three weeks. The school used 
different types of Google services (Google for education programs) to organize online learning. 

4 CONCLUSIONS 
Obtained data of present pedagogical experiment let us state that the fact that lessons in mathematics 
for pupils of 5-11 grades were conducted online has no sufficient impact on the level of motivation to 
study mathematics, in case they are sporadic and are conducted correctly.  

It must be noted that Odesa Private Lyceum “Mriya” where the experiment was held conducted online 
learning in a proper way, implementing the list of principles among which we single out the following: 

1 Learning groups which consist of 15 participants maximum; 
2 Visualizing mathematical objects; 
3 Implementation of interactive means to study mathematics; 
4 Content and learning pace variability; 
5 Personalized approach to the process of study, namely: Active Involvement, Social Participation, 

Meaningful Activities, Relating New Information to Prior Knowledge, Being Strategic, Engaging in 
Self-Regulation and Being Reflective, Restructuring Prior Knowledge, Understanding Rather 
Than Memorization, Learn to Transfer, Time for Practice, Developmental and Individual 
Differences, Creating Motivated Learners [15], [16]. 

The school where the pedagogical experiment was conducted implements learning strategies that evoke 
curiosity and interest, which according to E.T. Erdei from Babes-Bolyai University (Romania) (2020) [2] 
assume increasing importance in terms of online learning. Much attention is also paid to visualizing 
mathematical information and data which according to Bilbokaite from Siauliai University (Lithuania) 
(2016) [12] can be attributed as one of the principles how to use online learning correctly. 

Odesa Private Lyceum “Mriya” where the experiment was held used different types of Google services 
(Google for education programs): Meet, Chat, Hangouts, Forms, Jamboard, Class etc. to organize online 
learning. Therefore the conclusions made in the research by S. Pais, A. Pires, L. Shagas (Portugal) 
(2018) [13]  as to the impact of use of digital tools for maintaining positive motivation were proved by 
present research. 

Analysis of obtained experimental data prove the discrepancy in academic success in mathematics for 
some students and their level of motivation to study mathematics which correlates with the results of the 
survey conducted by K. Madamurk, A. Palu (Estonia) (2015) [5]. 

The conclusions based on present pedagogical research let us generalise that students’ motivation to 
study mathematics practically doesn’t depend on the form of learning, provided the quality of educational 
process is sufficient, school has created positive atmosphere for education and can maintain cognitional 
motivation to study. 

The results of the pedagogical research concerning pupils’ motivation to study mathematics can serve 
as a source of additional information for teachers of mathematics as to the efficiency of learning, 
peculiarities in motivation for a certain class or for school as a whole, necessity to provide corrective 
measures for a certain student or whole class; such information can also be useful for school 
administration, psychological department or parents. 

To our mind obtained results of pedagogical experiment prove the availability of positive motivational 
climate, inherent to this educational environment favourable for acquiring mathematical competence 
and implementation of creative potential of a personality. Meanwhile motivation for learning activities is 
a phenomenon which requires constant attention from the side of participants of educational process: 
improvement of motivation, transformation of positive motives into stable cognitional motives for the 
students which have high and normal levels; increase in motivation (strengthening the motivation) to 
study mathematics for the students who have conservative and low levels of motivation. 

Therefore arises the problem of development and implementation of the technique which will encourage 
the increase in motivation to study mathematics regardless of the form of learning, either online or offline. 
Developing such technique it is important to take into consideration the peculiarities of educational 
process in a certain school, their abilities to use new digital technologies, individual and age peculiarities 

3328



 

 

of students in class, pedagogical experience of the teacher of mathematics, their style of teaching and 
collaboration with students etc. 
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COVID-19 PANDEMIC: THE IMPORTANCE OF PSYCHOLOGICAL
SUPPORT TO STUDENTS IN HIGHER EDUCATION

A. Noronha-Sousa, P. Silva, S. Sá

CIDI-IESF-Instituto de Estudos Superiores de Fafe (PORTUGAL)

Abstract

Higher Education brings the student personal challenges and challenges in the relationship with others.
In addition to these challenges inevitably imposed on students, there is the emergence of international
public health by SARS-CoV-2. In Portugal, as in the world in general, the pandemic forced strict
containment measures to prevent the uncontrolled spread of the virus, namely, mandatory social
confinement or quarantine, implying a huge change in the daily routine of students (e.g., distance
classes), with the cancellation of all face-to-face activities. This accelerated transition process in the
context of Higher Education led to the need to rethink the way of teaching, learning and assessment. As
several studies carried out in 2020 indicate, this pandemic situation will have a significant negative
psychological impact, in the short and long term, namely, the presence of depressive symptoms and
post-traumatic stress symptoms is highlighted. The Methodology is a quantitative study aims to assess
the main psychopathological symptoms of higher education students in a pandemic context. This work
seeks to consolidate the importance of psychological support in Higher Education under COVID-19.
UNESCO, in this pandemic crisis, defends that the most important thing is to maintain inclusion and
equality within the school community. The school community in Higher Education tries to reduce the
impacts caused by the pandemic, despite not being able to avoid what is most precious in young people:
social interaction. A psychology office was set up, from scratch, to assist the student, whenever
requested. On the other hand, the investigation was based on a self-administered questionnaire, via
online, addressed to students enrolled in a Higher Education Institution in the North of Portugal, in a non-
probabilistic convenience sample. To measure the main psychopathological symptoms of the students,
the Psychopathological Symptom Inventory was administered, adapted from the original 1982 Derogatis
Brief Symptom Inventory (BSI) scale, adapted for Portugal in 1999 by Canavarro. Research question:
what are the psychopathological symptoms of students under COVID-19? The BSI scale assesses nine
dimensions: somatization, obsessions-compulsions, interpersonal sensitivity, depression, anxiety,
hostility, phobic anxiety, paranoid ideation, psychoticism and three Global Indexes: General Symptom
Index, Positive Symptom Index, Total Positive Symptoms. Population and Sample: the questionnaire
was answered by 97 students from a population of 1790. We are also counting on obtaining more
answers. Questionnaires were sent to the students' email. The anonymity and confidentiality of
responses are safeguarded. The results of this preliminary study show that there is greater psychological
suffering as well as an increase in requests for psychological support to the Psychology Service of the
Higher Education Institution. At this stage it is still rash to talk about conclusions, but until September we
expect to have more answers and all the questionnaires analyzed.

Keywords: Mental health, COVID-19, Psychological support, Higher education.
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ASPECT OF COLLABORATION IN THE DESIGN STUDENTS’ 
INVOLVEMENT IN TEXTILE LASER PROCESSING RESEARCH 

Silvija Mezinska 
Rezekne Academy of Technologies (LATVIA) 

Abstract  
Nowadays education and research promote interdisciplinary cooperation and development. An 
interdisciplinary approach creates change and new opportunities for design education in general, while 
innovation, the use of advanced materials and technologies transforms design technology studies. 
These changes affect the development of design technology as an integrated interdisciplinary direction, 
the creation of innovative solutions, products and services in research design activities.  

The use of laser technologies in the textile industry is topical. Textile laser processing is referred to as 
environmentally friendly technology with many advantages over traditional fabric processing techniques. 
Existing laser sources are increasingly used in the textile manufacturing process, i.e. laser marking, 
cutting. Replacing traditional labor-intensive work with laser technology offers new opportunities for 
technological solutions and improvements in economic performance in the textile industry. This study 
provides an experiment in optimizing the process of laser processing (marking and cutting) of mixed 
fiber textile fabrics using a carbon dioxide laser.  

During the research has to improve collaborative research of students of design in laser processing of 
mixed fiber textile fabrics in laser processing research center. The aim of the article is to evaluate the 
progress of collaborative research results of students of design, which is activation in the design 
engineering education of the Rezekne Academy of Technologies. Research methods used: theoretical 
- literature and Internet resource research and analysis, empirical - experiment and its data processing. 
Eight students of engineering/design study programs and four lecturers, researchers participate in the 
research. Research period 2019/2020. The research has a practical significance, because it 
substantiates collaboration in the interdisciplinary experimental research process and results, 
determining improvement direction of collaborative research activity of students of design.  

Keywords: Collaborative research, design engineering study, laser technologies, project, textiles. 

1 INTRODUCTION  
The 21st century and its challenges are changing the understanding of education, studies and the 
education system, education is changing. The transformation of education actualizes a new type of 
approach, form of work, set of competencies. 

The challenges of the 21st century contribute to the rapid development of diverse industrial digital 
solutions, leading to a change in understanding and approach to the study process. The prospects for 
the development of higher education in the field of design technologies are related to an important 
aspect: supporting students' independent research activities using multi-level cooperation. The aim is 
the formation of lasting motivation for personal and professional development and improvement of 
research and collaboration competences. In order to promote innovative, sustainable design education 
the following are relevant: interdisciplinary cooperation and research strategy; advanced material and 
technology learning; modern study forms. 

The challenge given to design - to solve problems for a sustainable future, the transformation of 
education, improving the set of students' competencies in design engineering – enables young 
professionals to understand the development of a sustainable collaborative approach and the 
importance of research projects.  

Therefore, in the transformation of education, a good basis for the improvement of the set of professional 
competencies is interdisciplinary study programs open to cooperation, which are able to respond flexibly 
to market news and design professional development requirements. 

Research projects related to the field of design technologies can give students - researchers the 
opportunity to learn by collaboration, understand the importance of technology in the development of 
society, product design, and understand their professional goals. 
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Cooperation between educators and learners requires listening to and respecting learners, being open 
to them and inspiring them to become independent thinkers [1], actively communicating with them, 
allowing learner-initiated processes to take place and learning from them. Such mutual learning and 
listening to learners' views can be a crucial precondition for further changes in the practice of educational 
institutions [2]. 

Cooperation is an opportunity to consciously learn from each other, reduce the time required for work, 
finding creative solutions to problems and satisfaction from what has been done together. Students use 
collaboration as an effective way to achieve a common goal. They become aware of how one's own 
emotions, beliefs and values affect relationships with other people, successfully communicate, 
understand, build positive relationships, purposefully work in heterogeneous groups, agree on 
controversial issues and coordinate actions, tolerate and respect different views, values diversity [3]. 

2 METHODOLOGY 
The aim of the research is to substantiate the activation of students' independent research collaboration 
in purposeful research project activities, using the application of laser technology in textile fabrics, 
cooperating with research centres, and showing the results of research project in practice. 

Research methods: theoretical – literature and Internet resource research and analysis, empirical – 
interview content-analysis, experimental research results in determining the optimal parameters of laser 
processing, and data processing and analysis.  

Research basis: 8 students and 4 lecturers-researchers in Rezekne Academy of Technologies design 
and engineering education programmes “Clothing Design and Technology”, “Laser Technologies”; 
research period: academic year 2019/2020, Research Centre for Physical Processes and Laser 
Technologies.   

At Rezekne Academy of Technologies (RAT), such an opportunity is ensured through scientific research 
centres and cooperation with researchers. At RAT Research Centre for Physical Processes and Laser 
Technologies (PPLT) studies of laser material processing are conducted; there are opportunities to use 
laser processing methods (marking, engraving, and cutting) technologies. For laser technology 
engineers in cooperation with design programme students, lecturers, and production companies 
interested in the research results, the study of laser material processing is possible, ensuring 
interdisciplinary studies in the education fields “Arts” and “Production and Processing”. 
Substantiating the importance of assessment and feedback in the research process, a qualitative 
analysis of the results of the participants’ interviews was performed. Collection of qualitative data is 
ensured by interviews in student and researcher groups, performing the assessment of project-based 
interdisciplinary learning and research collaboration. The interviews were conducted in December 2020. 
The respondents assess current issues in design and technologies, project-based interdisciplinary 
research opportunities and results, opportunities for obtaining innovative design solutions. Students and 
researchers work together by sharing information, knowledge and resources.  

RAT scientific project “Interdisciplinary research on the application of laser processing technologies in 
textiles” is a platform for interdisciplinary experiments, where the students and researchers formulate 
the project aim, ideas and challenges, obtain information, research and solve problems, develop 
prototypes and finished products, summarize work results and introduce them to other students, 
lecturers, researchers.  

Research question: Do the experiments and applied technologies performed in research project promote 
students' and researchers’ cooperation and independent research project activities, and how?  

The author of the article summarises the theoretical guidelines on the collaborative research education, 
and its aspects, and analyses the students’ collaborative activity in the research project, based on the 
structure and results of the scientific project process. 

3 LITERATURE REVIEW 
Increasing research productivity has received a lot of attention in universities around the world [4]. The 
study Zogla, Lubkina [5] describes the nature of the basic activity of research skills and competence 
development and the successive stages of competence development: problem-oriented studies; 
research-based studies; research-oriented studies; inquiry based research study process; research 
excellence has reached the highest quality. 
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Research activity is based on research skills. In their study, Zogla and Ļubkina [5] analyse the notions 
of skill and competence and their different interpretations. The more popular definition and structure of 
competence covers knowledge, skills, and attitude; the structure of this complex unit includes 
actualisation of knowledge and interpretation of context, exploration of knowledge in general notions or 
patterns, and in the perspective of the actor, the transfer of skills to a new situation to solve a cognitive 
task or problem. In the education process, the achievement of the researcher’s competence is facilitated 
and promoted by an appropriate type of cognitive activity (practical, learning, or research), which 
maintains the scientific character of education from problem-solving at the beginning of the education 
process to autonomous research at the level of competence. Important consecutive stages in the 
formation of the research skills and competence:  

• Problem-oriented learning/education corresponds to the level where research skills are still 
fragmentary; it is based on school experience, whereas facing an extensive scientific research is 
a new challenge.  

• Research-based education – the research skills are not integrated, their level is instrumental, and 
students can gradually acquire them; their formation is driven by the responsibility and interest of 
the researcher. The research skills are in development, and their manifestation is observed in 
behaviour, communication, and gestures.  

• Research-oriented education – almost independent research activity; the research skills are 
stable and have grown into competence and can be transferred to a new situation or context. The 
research competence develops on the basis of the instrumental skills and acquires the features 
of an academic achievement (the ability to formulate conclusions important for the development 
of the field and to formulate theoretical generalisations).  

• Inquiry-based education process – the now stable research competence manifests in the ability 
to create a modern research model.  

• The research competence has reached the highest level of quality, and the new doctor of science 
can start preparing for the next level – the expert.  

Research, which is a part of a professional education programme, is popularised as a fundamental skill 
for future professionals. Research is taught as a professional tool for improving practical skills. The 
opportunity to involve students in scientific research projects with a mentor and to apply research 
knowledge and skills in real life practice can help students to consolidate and improve what they have 
acquired in research courses, to gain confidence and transform it into performance [6]. 

Activating the independent research activity of students in purposeful project work is closely related to 
the improvement, the necessity, and opportunities of the research competence. Research-based and 
research-oriented education is primarily activated at the undergraduate level and the corresponding 
level of research competence is promoted. 

Problem solving in mutual cooperation includes the skills to communicate, to resolve conflicts, to form a 
group, to reach an agreement, to evaluate what has been achieved and to move forward to achieve the 
goal. Competence to solve problems through mutual cooperation is necessary in everyday life and work. 
In the study process, it can be developed in various ways, for example, in studies based on research 
projects. 

There is an increasing demand to work well with others and to work globally. As students' research 
activities are based on collaboration that takes place at different levels, the Author looks at the 
explanation of the concept of collaboration and the collaboration system offered by The Australian 
Council for Educational Research (ACER), which classifies key elements and sub-elements (aspects). 
ACER collaboration framework is designed to support researchers and educators with a clear 
definitional model from which to base their understanding and development of the skill. ACER’s definition 
of collaboration is as follows: Collaboration refers to the capacity of an individual to contribute effectively 
in a group. This involves perseverance, contributing to team knowledge, valuing contributions of others 
and resolving differences. Effective collaboration involves a division of labour with participants who are 
engaged in active discourse that results in a compilation of their efforts. [7]. 

The ACER collaboration framework describes collaboration within strands (core elements) that are then 
further qualified as aspects (sub-elements). The ACER collaboration framework comprises three 
strands, with each strand containing three or four aspects (Fig.1). The aspects encompass the set of 
knowledge, skills and understanding held in common by the range of definitions of collaboration 
discussed previously. 
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Figure 1. ACER’s collaboration framework. 

Vygotsky (1986) first highlighted the learning benefits to the individual of interaction with other humans. 
Social interactions while working through complex tasks can provide additional ideas and shared 
meaning that an individual would not achieve without communicating with others [8]. 

4 RESULTS 

4.1 Results of interdisciplinary experimental research activity 
Modern trends in the development of the textile industry in the world show the continuous use of the 
latest technologies in the technological process of production of raw materials and products, including 
various textile material laser processing options.  

The scientific projects implemented by RAT in the field of design technologies since 2017 involving the 
students in experimental research project activities are purposeful work to support students' 
independent research activities and collaboration. Research projects aim to develop science-based 
techniques for component/element/first sample, which are made using laser processing technologies, 
functional usage in textile design.  

The interdisciplinarity of the projects implemented in the study process is promoted, for example, by 
collaborating and working in teams in the field of design and production technology improvement. 
Project-oriented education promotes students' motivation to acquire theoretical material to apply 
theoretical knowledge to qualitative project development, which allows students to combine materials, 
product idea research and advanced manufacturing technologies with market and cost research, 
product presentations, as well as identifying new problems and ways to solve them. 

At first it might seem that technology and sustainable fashion have contradictory ideals; however, the 
study of technologies and sustainable fashion creates a complex symbiotic relationship between both 
fields. In the essence of technology lies the main factor which allows the development of modern 
sustainable fashion. The role of technologies in sustainable fashion is divided into two main fields: the 
physical manifestation and the digital form of sustainable fashionable clothing, including fabrics [9]. 
Modern global trends in the development of the textile industry show constant use of the latest 
technologies in the technological manufacturing process of raw materials and products, including 
various laser processing capabilities for fabrics. For the manufacturing of specialised functional 
products, materials (functional properties of fabrics) and processing technologies are constantly 
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improved, which ensures the design of new and improved products as well as the improvement of 
existing technological capabilities for product manufacturing, for example, digitalisation of the 
manufacturing processes [10] by using computer software to create the desired object. A study by 
Burke and Sinclair [11] shows the big impact of technologies on fashion and the textile industry, the 
integration globalisation of processes, and sustainability as the basis for new materials and processes. 

The possibilities of laser technology in the fabric processing processes are studied as an alternative to 
traditional methods, with the analysis of their advantages [12]; the use laser beam effect on denim is 
studied by creating images of different sizes using laser beams of different intensity [13]. A computer-
controlled image with variations of several shades is achieved by using laser beams with different 
intensity, wavelength, and affected surface, which helps replicate identical designs on products for mass 
production. The method does not create wear or deformation of the fabric structure. Research results 
[14] show that with careful control of the processing parameters, CO₂ laser processing is an effective 
alternative way to achieve the faded-colour effect in denim. In their study, Nayak and Padhye [15] note 
that the advantages of laser marking include speed, high precision, and clear and durable marking of 
products of different types and hardness. It can be used for clothing, leather, and metals. 

A positive example of the use of technology in sustainable design is the collaboration between Global 
Denim in Mexico, Jeanologia, a Spanish technology company, and Trozmer Fashion University in 
Puebla, Mexico, where 20 school graduates were introduced to laser denim finishing processes (Fig. 2), 
emphasizing the non-use of water and chemicals in the jeans and the unlimited possibilities in design 
[16]. 

   
Figure 2. Denim clothing in student work using laser technology [16]. 

Therefore, it is important to educate, inform and involve young designers in this type of activity. These 
trends are growing worldwide. 

Design and engineering education professional programme students, author and RAT Research Centre 
for Physical Processes and Laser Technologies (PPLT) researchers performed experimental design 
activity in the laboratory and workshops of the Centre, which resulted in the design of artistic and 
functional clothes, and accessory design solutions, as well as experimentally tested optimal parameters 
of laser treatment of textile fabrics. 

The following results for the fabric samples were obtained in the laser processing projects: 

1 The effect of the laser parameters (power, scanning speed, scan spacing/distance) on the 
marking quality and the fabric properties, and determining optimal parameters; 

2 The effect of the laser beam on the depth of the materials and determining optimal parameters; 
3 The contrast of the marking depending on the colour and fibre composition of the fabric (cotton, 

mixed fibres); 
4 The use of vector and raster mode in marking with two types of laser sources (CO₂, UV lasers); 
5 Cut quality depending on the colour, type, and composition of the material (mixed fibre fabric, 

membrane fabric, leather); 
6 Wear testing of fabrics depending on the effect of specific laser processing parameters;  
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7 Analysis of the test results and comparison with theory; 
8 Creating specialised functional prototypes of the products using laser processing of fabrics. 

The main parameters of the CO₂ laser system to take into account are the laser power (P, W), scanning 
speed (v, mm/s), and hatch spacing (dx, mm). Marking results in small changes on the top surface of 
the material, whereas engraving removes one or more layers from the surface. The effect can be 
different on different fabrics and may not always produce the expected result. Marking on the same type 
of fabric can also give different results. The properties and characteristics of the material as well as the 
laser system and processing parameters all play a role here.  

As an example, an experiment by M.Sprukte in cooperation with the author and RAT Research Centre 
for Physical Processes and Laser Technologies (PPLT) technicians: denim fabric is studied and used 
for creation of patterns and images, searching for the most optimal laser processing parameters for the 
desired result – denim fabric test sample using power P (%) from 10 to 30 % and speed v (mm/s) from 
100 to 400 mm/s, spacing 0.3-0.5 mm for both raster and vector modes, with different hatch thickness; 
speed 110 mm/s; power range tests from 9.1 to 9.9 %. Determination of optimal laser marking 
parameters for denim material: limits are set for further testing, with power range from 10 - 15% and 
speed range from 100 - 200 mm/s (Fig.3, Fig.4). 

   
Figure 3. Denim fabric testing results. 

 

 

 

 
Figure 4. Denim fabric testing results at different power and speed step (from 0,5 to  0,1 mm) parameters 

P=9.4%; v=120 mm/s; P= 9.3%; v=120 mm/s; P= 9,3%; v=130 mm/s; P= 9,4%; v=130 mm/s 

In the experimental research, the project participants assess and summarize the application of laser 
processing technologies in the research collaboration and design creation process and materials used 
considering existing studies, exploring the technological opportunities available. 

At the end of the project, the results of experimental research activities were analysed by four lecturers-
researchers and eight students, they have assessed: 

• Results of the use of vector and laser beam scanning technology in laser processing with two 
types of lasers (CO2, UV lasers); 

• Laser processing quality investigation results depending on the colour, type, composition, and 
properties of the material used; 

3336



 

 

• Correspondence of laser processing parameters for materials selected to the requirements set 
for laser processing; 

• The validity of the choice of materials and technologies by assessing the ideas for the designed 
sketches; 

• Validity of the theoretical findings summarized by the authors of the design ideas and the planned 
assessment of the project design progress; 

• Applicability of the solutions tested through personal experience and proposed by the participants 
to the implementation and technical execution requirements; 

• Analysis of the research-based learning and experiment results and comparison with theory. 

4.2 Assessment of research collaboration aspects and analysis of 
participants’ interview results 

Collaboration is essential in almost every area of personal and professional life, and almost every job in 
a company today involves at least some form of the common tasks that team members perform 
collaborating together. Thus, collaboration is an essential skill in most of the professional world, and is 
used as an effective way to achieve a common goal. 

Based on the interview questions developed by the author, the project participants analyse the joint 
cooperation in the project, assess the degree of readiness to implement the project objectives in terms 
of cooperation and define the strengths and weaknesses of research cooperation based on ACER 
collaboration framework. 

Table 1. Evaluation of research collaboration aspects in the project.  

Collaboration framework 
Strands and aspects Evaluation of participants 

 Strengths Weaknesses 

Strand 1 - Building shared understanding 
1.1. Communicates 
with others 

Independent work using communication 
technologies, students ask questions or want to 
clarify, students respond to other requests or 
questions, thus activating and improving their 
communication skills. 

Difficulty to set up a research structure 
through mutual communication, difficulty 
to agree on balancing theoretical and 
practical parts of the research content. 

1.2.Pools resources 
and information 

Creating a complex solution for real problem 
situations, students are able to bring together 
the different pieces of information and work 
together. 

Initially insufficient experience for the 
new approach of organizing the 
research process. 

1.3.Negotiates roles 
and responsibilities 

Successful division of roles in a group, 
teamwork, students get to know each other. 
Resources and information for a task are 
distributed between students to encourage 
active participation from each group member. 

Small group of students, problems 
dividing tasks. 

Strand 2 - Collectively contributing 
2.1.Participates in the 
group 

Most students are active during the 
collaboration and brainstorming in a team. 

Not all the students are active during the 
collaborative activity. 

2.2.Recognises 
contributions of others 

Interdisciplinary cooperation creates the need to 
maintain a common understanding throughout 
the cooperation. 

Difficulty to comprehend another 
person’s understanding of the problem. 

2.3.Engages with role 
and responsibilities 

Responsibility for the actions determined by 
their role.  

Insufficient readiness for the new roles for 
both the researchers and the students. 
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Strand 3 - Regulating 
3.1.Ensures own 
contributions are 
constructive 

Participants work together by sharing 
information, knowledge and resources. 
Challenge for a new approach in the acquisition 
of an education process, innovative outlook.  

Students are focused on researchers’ 
view. 

3.2.Resolves 
differences 

Effective collaboration is distinguished by the 
quality of interactions. Promoting independent 
activity of the students, searching for solutions. 

Students need to debate and argue their 
point of view. 

3.3.Maintains shared 
understanding 

Participants are able to maintain a common 
understanding during research activity or task. 
Presenting the results to a large audience, 
which also promotes responsibility. 

Students will need flexibility to adapt 
their approach to enable the group effort 
to succeed despite unexpected 
complications. 

3.4.Adapts behaviour 
and contributions for 
others 

The recognition of the project team's 
researchers promotes better collaboration. 
Repeated and multifaceted evaluation, 
evaluation by other parties involved. 

Students disregard other students' 
understanding of the activity or 
communication style, and this creates 
problems in planning and execution. 

The results of the qualitative research show the participants' subjective feelings describing the research 
process in the project and the cooperation. Participants describe their personal benefits in the 
organization and course of the research project work, the main difficulties encountered during the 
research project, the support provided by the researchers, student initiative, and the importance of joint 
collaboration in achieving results. 

RAT scientific project “Interdisciplinary research on the application of laser processing technologies in 
textiles” is a platform for interdisciplinary experiments, collaborative research, developing joint ideas, 
creating new works, and obtaining interdisciplinary research results with the involvement of specialists 
in laser technologies.  

5 CONCLUSIONS 
Recommendations, evaluations and shared experiences from lecturers-researchers will be included in 
the research project procedure, research collaboration and in the conditions for creating design solutions 
for participants in the future: 

• Detailed technical solution planning for the design idea, requirement specification set for laser 
processing; 

• Laser parameter effect investigation (power, scanning speed, scanning increments), result 
summary and determining optimal parameters; 

• The project solution must include minimum conditions during the project that meet the 
requirements of research-based learning. 

Research projects ensure successful cooperation between RAT research centres, study directions and 
programs, students, academic staff, researchers; the preparation of scientifically based results is 
performed, which can be further used in studies and scientific work. 
Students admit that they have gained additional experience to independently organize the research work 
process themselves, to solve the assigned tasks in cooperation, as well as gained additional experience 
in team work, and by seeing the performance of other students and researchers involved in the project. 

Experiments and applied technologies performed during the research project facilitate students' 
experimental research collaboration activities and transfer results to real projects: the achieved research 
results are incorporated in 6 qualification and 3 master's theses and presented at international student 
scientific conferences. 

Interdisciplinary cooperation promotes not only the development of research and innovations at RAT 
but also the transfer of knowledge and technologies, promotes cooperation of the science, education, 
and entrepreneurship sectors, and supports the design of new products and technologies in the region 
in general. 
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Abstract 
With the fast development of computer-aided hardware devices, specifically Computer Numerically 
Controlled (CNC) machine tools have become the core of industrial production, which greatly improves 
design, manufacturing and product competitiveness of different sector enterprises. Individuals, who can 
design, analyse, use, and maintain these hardware devices and software packages, are essential for 
the economic growth of any country. As such, schools and education institutes have to educate students 
of the relevant technical study programs so that their graduates would be prepared appropriately to fulfil 
professional knowledge and skills requirements put on them in the labour market by their potential 
employers. Although schools and education institutions are highly pressed to attract new-generation 
youth to engineering study programs, and in frame of them also to courses of CNC technologies 
programming, as to the secondary vocational schools these are facing a serious problem. The problem 
is to ensure professionally educated and skilfully trained teachers and supervisors of vocational 
education and training (VET) to teach subjects and to lead vocational training aimed at CNC 
technologies. In a general level, one can state that there is absence of vocational school teachers` 
interest in continuous education (which is necessary for them to keep up with the rapid changes in this 
field). A question, research problem solved in the paper, is what kind of support should be offered to 
these teachers on the one hand to keep them in their jobs (to eliminate their fluctuation) and on the other 
hand to support up-grading of their subject professional competence. Search for the answer to the stated 
research question has followed results of an inquiry of secondary vocational school teachers and 
supervisors of VET who teach subjects and lead VET topically related to the issue of CNC technologies 
programming. 

Keywords: vocational education and training (VET), computer numerically controlled (CNC)machine 
tools, vocational training instructors, further education, professional skills and competence upgrading, 
students interest in CNC systems.  

1 INTRODUCTION 
Computer skills have become an essential literacy of the contemporary society and the rapid 
development of software to support production requires careful and detailed preparation of students in 
order to withstand the competitive environment of the labour market. This is also supported by the 
ongoing Industry 4.0 revolution ([1-8]) under which the times of innovation and production cycles are 
still more and more shortening [9]. The advancement and continuous improvement of digital technology, 
therefore, require training in the design and programming of numerically controlled machines. For 
industrial practice, graduates with broad theoretical and professional knowledge are important. 
Knowledge of the production process and technology is essential for the quality and safe realisation of 
engineering activities ([10], [11]). Therefore, schools and education institutes have to educate students 
of the relevant technical study programs so that their graduates would be prepared appropriately to fulfil 
professional knowledge and skills requirements put on them in the labour market by their potential 
employers. Although schools and education institutions are highly pressed to attract new-generation 
youth to engineering study programs, and in frame of them also to courses of CNC technologies 
programming, secondary vocational schools are facing different problems in this context.  

With the fast development of computer-aided hardware devices, specifically Computer Numerically 
Controlled (CNC) machine tools have become the core of industrial production, which greatly improves 
design, manufacturing and product competitiveness of different sector enterprises. Individuals, who can 
design, analyse, use, and maintain these hardware devices and software packages, are essential for 
the economic growth of any country. As such, schools and education institutes have to educate students 
of the relevant technical study programs so that their graduates would be prepared appropriately to fulfil 
professional knowledge and skills requirements put on them in the labour market by their potential 
employers. Different problems, which secondary vocational schools are facing in this context, are 
highlighted also in one of the OECD reviews of vocational education and training [12]. As the most 
significant, the following ones can be stated: 
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• Global megatrends, such as automation, digitalisation, the green transition and population ageing, 
are accompanied by changes in labour market needs and requirements as regards to skills 
demand and supply. A key task of vocational education and training (VET) is to respond to these 
changing skill needs by equipping graduates with the right skills. 

• Teachers in vocational education and training (VET) need to have a unique combination of 
pedagogical and industry-specific skills and knowledge that allow them to effectively teach 
vocational theory and practice to students. Moreover, as students in VET are often more diverse 
than in general education programmes, VET teachers play a key role in motivating students and 
overcoming barriers to learning. VET teachers need opportunities to keep their skill and 
knowledge up to date with workplace practices. They also need to keep abreast of new 
technologies for teaching and learning, and innovative pedagogical approaches, as well as to 
keep up to date with the realities of the workplace. 

• Increasing demand for basic, digital and soft skills in the labour market means VET teachers need 
to equip themselves with these skills and teach them to their students. 

• In VET in general, emphasis is put on practical learning. For that, secondary vocational schools 
have to develop close ties with the world of work, the more now-a-days, as in the fast changing 
labour market the world of work is becoming of even greater importance. 

• In many OECD countries, a very significant problem is VET teacher shortage, and even more 
significant problem is they would cover the full mix of skills they need to train and educate their 
students properly.  

The problem is to ensure professionally educated and skilfully trained teachers and supervisors of 
vocational education and training (VET) to teach subjects and to lead vocational training aimed at CNC 
technologies. In a general level, it one can state that there is absence of vocational school teachers` 
interest in continuous education (which is necessary for them to keep up with the rapid changes in this 
field). A question is what should be done to eliminate this phenomenon, what kind of support should be 
offered to these teachers to keep them in their jobs (to eliminate their fluctuation) and to support up-
grading of their subject professional competence. Search for the answer to the stated research question 
has followed results of an inquiry of secondary vocational school teachers and supervisors of VET who 
teach subjects and lead VET topically related to the issue of CNC technologies programming. 

2 BACKGROUND OF THE RESEARCH 
In Slovakia the Ministry of Education, Science, Research and Sport, together with the State Vocational 
Education Institute, have proclaimed development initiatives to implement the topic of CNC technologies 
into the State Educational Program and to support its consequent implementation as well into the School 
Educational Programs. These initiatives have been in agreement with requirements with which particular 
employers (mainly those involved in the dual system of vocational education and training) are coming 
to the labor market (regardless of whether these employers are only with Slovak or also with foreign 
participation in the company). Although these initiatives are positive, we do not consider them being 
adequately sufficient or efficient. This opinion is partially based on the broader context of the long-term 
undersized financing of education in Slovakia. In Slovakia, expenditure per student is considerably lower 
than the OECD average in general at all stages of school education, and considerably less it is just at 
secondary education [12]. According to the OECD reviews of school resources, directors of public 
secondary schools in Slovakia stated the inadequacy of instructional materials as the main source issue 
hindering the school’s capacity to provide quality instruction. At the same time, teachers reported 
instances of being unable to attend professional development activities because the school budget could 
not pay for replacement teachers, travel costs or course fees. They perceive the unaffordability of 
professional development activities as the main barrier to engage in such activities. Based on the stated 
we consider as important to seek for other ways and solutions so that the now-a-day state would not be 
an obstacle in providing quality education in CNC technologies. Our intention is to contribute to solving 
this issue through a cooperation with stakeholders of the secondary vocational school – teachers, 
vocational training instructors (both school vocational training instructors as well as vocational training 
instructors in industrial company sector), potential employers of the secondary vocational school 
graduates. A starting point for us has been to assess the current state of teaching the topic of CNC 
technologies at those secondary vocational schools, at which this topic is included into educational 
standards of their teaching processes. School Educational Programs have been made public at the web 
site of the State Vocational Education Institute where they are periodically updated through so-called 
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annexes for particular study branch groups ([11]). For example the group of Engineering study branches 
consisted from study branches 23 and 24 Engineering and other metal-working industry I, II. According 
to the particular study branch, it is possible to find there school subjects in frame of which the topic of 
CNC technologies and their programming should be taught. Based on the State Educational Program, 
schools create their own School Educational Programs, which have to be approved by the School 
Subject Committee. Besides the State Educational Program, School Educational Programs should 
reflect also to the needs and requirements of their region labour market and the schools should 
incorporate into the content of the created School Educational Programs the requirements of the 
regional employers of their graduates.  

To assess the current state of the subject issue, i.e. the level of implementation of the relevant topics 
into the School educational programs of the concerned secondary vocational schools, as well as the 
level of teaching the topics included into the School educational programs was assessed through a 
questionnaire survey. There were two target involved in the carried out questionnaire survey. One target 
group consisted of students and graduates represented the vocational schools (Questionnaire 1), and 
the another target group consisted of teachers and vocational training instructors (Questionnaire 2). The 
particular aims of the research (carried out questionnaire survey) have been: 

• to assess knowledge level related to CNC technologies among the students and graduates of the 
secondary vocational schools (within the engineering study branches), 

• to monitor how the CNC technologies are used in teaching process (by teachers, vocational 
training instructors, students), 

• to increase awareness on the use of CNC technologies at both teachers/instructors as well as 
students, 

• to propose some possibilities how to upgrade the use of CNC technologies within the secondary 
vocational education and training. 

3 METHODOLOGY OF THE RESEARCH 
Both questionnaires (Questionnaire 1 and Questionnaire 2) were designed specifically for purposes of 
the carried out survey. Overviews of the thematic topics, which particular questionnaire items were 
focused on, are presented in Table 1 (Questionnaire 1 - for students) and Table 2 (Questionnaire 2 for 
teachers). 

Questionnaire items in both questionnaires were of different types. Some of them were closed, some of 
them were semi-closed, some were with a possibility to choose 1 from the given answers, some were 
with a possibility to choose more than 1 answer, in some the respondents could write their own answer. 
In items aimed at monitoring respondents` attitudes to CNC technology issue scale responses was used. 

Table 1. Thematic topics of the questionnaire items SQI of the Questionnaire 1. 

Number 
of the item 

Thematic topic of the questionnaire item 
Questionnaire for students 

SQI 1 Basic knowledge with respect to CNC technologies 

SQI 2 Knowledge with respect to G-functions used in CNC programming 

SQI 3 Knowledge with respect to interpolation – preparatory function G01 

SQI 4 Knowledge with respect to M functions 

SQI 5 Knowledge with respect to particular CNC machine control systems 

SQI 6 CNC machine types used by students within their VET 

SQI 7 Purposes of the use of the CNC machines by students within their VET 
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Table 2. Thematic topics of the questionnaire items TQI of the Questionnaire 2. 

Number 
of the item 

Thematic topic of the questionnaire item 
Questionnaire for teachers 

TQI 1 Using the CNC technologies by respondents with different education level 

TQI 2 Education forms of acquired familiarization with CNC technologies  

TQI 3 First contacts of teachers with CNC technologies 

TQI 4 Teachers` interest in further education in the area of CNC technologies 

TQI 5 CNC machine types used in education processes 

TQI 6 Control systems kinds used by teachers in education processes 

Very important for right planning of the research was to choose appropriate schools and companies for 
cooperation with us. We addressed schools and companies in Nitra region, with which we have had 
previous contacts also in other areas. 

Research sample to the Questionnaire 1 consisted of: 

• full time as well as postgraduate students of 1st – 4th grades of secondary vocational schools 
located in Nitra region (located in 6 different towns Nitra, Zlaté Moravce, Šurany, Tlmače, Levice, 
Vráble) which numbers of students have been in the scope between 150 -  400 students, 

• graduates of the above-mentioned schools employed in companies dealing with CNC 
technologies or continuing in their education at higher education institutions in relevant technical 
study branches. 

Final number of the respondents in this research sample was 78 males. 

Research sample to the Questionnaire 2 consisted of 66 secondary vocational school teachers and 
vocational training instructors, vocational training instructors (for the area of CNC technologies) working 
at companies cooperating with the above-stated schools within the dual system of VET, and 2 firm 
managers. That means that the final number of the respondents in this research sample was 68. As to 
the age structure 21 % of the respondents were within the age range from 20 to 29 year-old, 16 % within 
the range from 30 to 39 year-old, 18 % within the range from 40 to 49 year old, and 7 of them were 
above 50. 

Respondents of both surveys were addressed either personal or through phone and e-mail contacts 
(September 2020). Electronic way of the questionnaire administration of both questionnaires (October 
2020) ensured anonymity of the respondents. Research data collected through both questionnaire 
surveys were processed by mathematical statistical methods. 

4 RESEARCH RESULTS 
Overviews of the research results of the Questionnaire 1 survey (Students) and Questionnaire 2 survey 
(Teachers) are presented in Table 3 and Table 4 respectively. Presented percentages are rounded to 
integral numbers. If there is one correct answer at the given questionnaire item, this one is marked in 
italics. 

As results from the figures presented in Table 3, both students as well as graduates have been 
interested in CNC technologies and they have mastered basic knowledge related to CNC technology. 
In all of the knowledge questionnaire items (SQI 1 – 5) majority of the respondents responded correctly. 
Based on the achieved results we expect that both students as well as graduates will be interested in 
further education in the area of CNC technologies, not only in school subjects relevant to this area, and 
in further use and application of the acquired knowledge.  
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Table 3. Research results of the Questionnaire 1 survey (Students). 

Item 
number Thematic topic of the questionnaire item 

SQI 1 Basic knowledge with respect to CNC technologies 
Decoding of the acronym CNC 

 
Computerized 

Numerical Control  
Compact Number 

Control  

Calculator 
Numerical 
Cleaning  

Computer Name 
Citizen   

Computer 
Number Copy  

48% 24% 15% 13% 0% 

SQI 2 Knowledge with respect to G-functions used in CNC programming 
Definition of the function G00 

 

Rapid traverse of 
the tool from point 

A to B  

Linear motion of 
the tool  from 
point A to B 

Absolute 
programming 

Incremental 
programming  

Circular (CW 
– clockwise) 
interpolation  

59% 22% 11% 8% 0% 

SQI 3 Knowledge with respect to interpolation – preparatory function G01 
Definition of the function G01 

 

Working (linear)  
motion of the tool  
from point A to B 

Absolute 
programming 

Rapid traverse of 
the tool from 
point A to B 

Incremental 
programming 

Circular 
interpolation in 
counterclockw

ise (CCW) 
69% 10% 9% 8% 4% 

SQI 4 Knowledge with respect to miscellaneous M functions 
Definition of the function M05 

 

Assisting function 
to turn on (spindle) 

revolutions 

Assisting function 
to stop  (spindle) 

revolutions 

Manual function 
to move the 

workpiece (semi 
product)  

Metric function  Goniometrical 
function 

40% 36% 15% 9% 0% 

SQI 5 Knowledge of the particular CNC machine control systems 

 
Fanuc  Siemens 

(Sinumerik)  Heidenhain  PowerMILL  Numroto 
Flexium  None  

29% 25% 21% 9% 7% 9% 

SQI 6 CNC machine types used by students within their VET 

 
Siemens 

(Sinumerik) Fanuc Heiden-
hain  Mazatrol  PowerMILL  Numroto 

Flexium  None 

28% 23% 21% 9% 7% 5% 7% 

SQI 7 Use of the CNC machines by students within their VET in relation to the purpose 

 

CNC 
turning 

machine 

CNC 
milling 

machine  

CNC 
machining 

center  

CNC 
grinding 
machine  

CNC 
bending 
machine  

CNC 
pressing 
machine.  

Other 

38% 32% 14% 7% 4% 3% 2% 
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Table 4. Research results of the Questionnaire 2 survey (Teachers). 

Item 
number Thematic topic of the questionnaire item 

TQI 1 Using the CNC technologies by respondents with different education level 

 

higher 
(master) 

education  

second. 
educ. with 

leaving 
exam. 

second. 
educ. 

Ph.D. 
education  

higher 
profess. 

education  

other non-
specific  

compl. 
pedagog. 
education  

36% 34% 13% 8% 4% 4 % 1% 

TQI 2 Education forms of acquired familiarization with CNC technologies  

 

within the 
secondary 
education 

within the 
higher 

education  

combinef
orm 

within a short-time 
training  

other – within 
firm activities 

within a 
profess. 
course  

38% 21% 18% 12% 11% 0% 

TQI 3 First contacts of teachers with CNC technologies 

 

during 
secondary 

school 
study  

within 
profess. 

practice in 
industrial 

sector  

during higher 
education study  

requalific. 
education  self-education  other way  

 27% 20% 18% 14% 11% 10% 

TQI 4 Teachers` interest in further education in the area of CNC technologies 

 

no plans, 
satisfied with 

curr. 
knowledge  

according 
to needs 

and 
employer`s 
requiremen

ts 

through 
occas. 

educ. at 
special. 
trainings 

and 
courses  

through 
contin. 

education 
at special. 
trainings 

and 
courses  

through 
self-

education 

developing 
own 

knowledge 
in special. 

educ. 
centers 

other  

 30% 28% 14% 10% 8% 6% 4% 

TQI 5 CNC machine types used in education processes (VET) 

 

CNC 
turning 

machine 

CNC 
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35% 30% 26% 4% 2% 2% 1% 0% 

Despite  the generally accepted statements on the lack and not adequate competence level of vocational 
training instructors specialized in particular kinds of modern advanced technologies, according the 
results presented in Table 4, in relation to CNC technologies this problem should occur or at least it 
should not be very significant. As the presented figures indicate, almost three quarters of the vocational 
training instructors should be qualified instructors for this area, as they have obtained a relevant 
knowledge within their highest completed education, whether it was a secondary or tertiary one. 
Moreover approximately a half of them is probably convinced on sufficient level of their professional 
competence (or at least satisfied with the acquired level of their professional competence), as they do 
not feel any need for their further education (30 % of the respondents are fully satisfied with their current 
knowledge and do not plan themselves any further education, and 28 % of the respondents admit a 
possibility that if there was a requirement of their employer for their further education they would take 
part in some sort.  
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5 CONCLUSIONS 
A second part of the research will be focused on requirements of the potential employers on graduates 
of the relevant study branches of secondary vocational schools. Results of the second part of the 
intended research together with the presented results of the already carried out first part of the research 
will create a platform to create an educational portal for teachers and instructors of vocational education 
and training to support their continual education and relevant competence upgrading. 
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THE ACTIVITY OF LITERARY MUSEUMS IN THE DIGITAL 
ENVIRONMENT IN THE CONTEXT OF E-EDUCATION 

M. Burima, I. Kupšāne 
Daugavpils University (LATVIA) 

Abstract 
The pandemic has introduced significant adjustments in all areas of life, including education. The new 
circumstances determined the need to restructure the usual forms of work and communication in all 
areas. The transition to a distance learning module with a variety of e-tools in synchronous and 
asynchronous form has become the main challenge in the field of education. 

The aim of the research presented in the article is to evaluate the adaptation of the distance learning 
module to the activity of literary museums and cooperation with visitors. The methods of case analysis 
and event analysis will allow summarizing various forms and content of the distance learning experience 
of Latvian literary museums in order to provide proposals on the integration of museum educational 
activities in the educational process at different levels and their intensification to ensure the relevance 
of museum activities to lifelong learning. The research question for discussion is how the intensification 
of digital and distance learning and its use, which was only accelerated by the pandemic, can be 
efficiently integrated in the acquirement of cultural, historical and literary competences at primary, 
secondary and higher education levels through links to literary museum activities and e-tools available 
in the e-environment. 

As shown by the identification of the field of initial research, the activity of literary museums and different 
levels of education are not yet sufficiently integrated processes in the situation of distance learning. The 
interested parties are not sufficiently aware of the potential of museums. At present, learners, according 
to Marc Prensky, can be positioned as 'digital natives', meaning that their mother tongue is digital. From 
an early age, they are accustomed to living in a media environment that significantly affects the way 
they perceive the information and think. In turn, teachers/lecturers still mostly represent so-called ‘digital 
immigrants’, whose mother tongue is the printed language and who ‘speak with an accent’ in the digital 
language. 

Literary museums in a virtual environment provide every learner with an opportunity to acquire new 
cultural territories, gain new experience, find new opportunities for self-expression, communication and 
cooperation without any special effort – investment of time and financial resources. As digital citizens 
prefer visual information and hypertext, the virtual tours, exhibitions, visual and audio materials offered 
by museums can be used efficiently in the teaching/learning process. These tools are focused on the 
implementation and strengthening of the new paradigm of learning, as they may be successfully used 
in the improvement of cultural education and competence of creative expression, digital and media 
competences and promotion of creative work. 

Keywords: Literary museums, distance and digital learning, cultural education, digital and media 
competences, e-tools. 

1 INTRODUCTION  
A year and a half has passed since the total lockdown caused by the global pandemic of spring 2020, 
which determined the closure of all public places, including cultural institutions. During this time, the 
public, institutions, institutions and service providers have accumulated a rich experience of mutual 
communication, getting acquainted with various forms of remote communication, comparing them and 
choosing the most appropriate forms and channels of communication for each purpose. Museums, 
which are places where cultural objects are stored and exhibited and which engage in educational and 
research work in all segments of society, as well as many other cultural institutions, had to subordinate 
their future expositions to a virtual space but activities – to a remote synchronous or asynchronous 
model gradually developing and strengthening the skills to work virtually and to adjust the strategies of 
creating future exhibitions and channels of communication with the public to this form. Museums already 
had the experience of virtual tours before the pandemic with the use of video materials, annotated photo 
galleries and other digital tools. 
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During the pandemic, this secondary channel of communication initially becomes the only possible form 
of visit the museum. When museum doors are closed for face-to-face visits, their staff in practice test 
several forms of communication: 1) adapt conference platforms to remotely organize museum visits in 
synchronous time, 2) create virtual tours of asynchronous museum visits, 3) organize events on their 
homes page on the website or on their pages on social networks such as Facebook. After a year and a 
half of using these approaches, museums experts have the greatest potential to see interactive online 
events in synchronous time: “Yet rather than attempting to recreate the crowd-pulling allure of exhibitions 
through a computer screen, museums might do better to monetise more bespoke, interactive and expert-
led experiences online”. [1] Will Cary, chief of business strategy and analytics at the Barnes Foundation, 
states that “Last year [2020] has taught us that there is a market for high-quality adult education online 
that can provide a significant new source of earned revenue for our institution,” he says, noting that 
tuition fees “go directly to support free and low-cost programmes”. [1]  

Another possibility is to create museums on e-platforms as a new type of museums or to duplicate the 
expositions and exhibitions of existing museums in this format, viewing the expositions in 3D format. 
The advantage of an e-museum among the tools used for preserving and  transferring  cultural  heritage  
is in its  ability  to include a wider empirical content if compared to other alternative information means 
(traditional  museum  stands,  printed  editions, etc.);  to  structure  it  in  a  more diverse way,  to  
synchronize  the content  in  various  languages,  to  supplement  texts  with  audio-visual  materials  
without  any  limits.  E-museum is available to visitors in any point of the world. The resources included 
in an e-museum can be used at various education levels, be it schools with academ ic    education, 
lifelong    learning    establishments    or extracurricular    educational    institutions, thus    enabling    the 
implementation of the principles of sustainable education. [2]  

2 METHODOLOGY 
The authors of this publication will identify and describe the use of digital opportunities (platforms, tools, 
forms of communication) in Latvian museums, which are thematically related to literature and 
personalities of prominent writers. The Covid 19 pandemic situation made a significant impact on the 
performance of museums, as they had to be temporarily closed to visitors and rapidly adapt to virtual 
activities. This resulted not only in the shift of the focus of the museums’ exhibits and archives, with the 
creation of virtual exhibitions or offering lectures and excursions to visitors remotely. Digital 
communication with visitors and digital tools have also shifted the emphasis to the museum’s target 
audience and brought them closer to those for whom digital communication is an obvious form of 
communication on a daily basis. Marc Prensky has positioned these persons as 'Digital Natives', 
meaning that their mother tongue is digital. From an early age, they are accustomed to living in a media 
environment that significantly affects the way they perceive the information and think. In turn, 
teachers/lecturers still mostly represent so-called ‘Digital Immigrants’, whose mother tongue is the 
printed language and who ‘speak with an accent’ in the digital language. [3] 

According to Fleming, museums are platforms for cultural exchange and cultural understanding. [4] It 
correlates most closely with their educational function. The authors of the article will look at the strategies 
used by museums dedicated to Latvian writers in adapting to the remote involvement of visitors. They 
will examine in more detail the performance of those museums that have responded flexibly to new 
societal demands, strongly influenced by the pandemic context, and offered a wide range of e-services. 

Museums of Latvian writers in the digital environment function in two formats: 1) websites of real 
museums; 2) a writer's museum that exists only in a virtual environment. 

One of the specialized museums of literature is the Museum of Literature and Music [5], which in its 
mission emphasizes the promotion of contemporary understanding of cultural heritage and positions the 
museum as a space for new experiences. The emphasis is put on modernity, namely the acceptance of 
the target audience's lifestyle, which determines the intensive use of the latest technological 
opportunities to address visitors in digital format. 

Information on several writers' museums can be found in one place - on the website of the Association 
of Memorial Museums [6]. Looking at the strategies of memorial museums in the world, it can be 
concluded that in Western Europe, memorial museums are associated with historical sites and events. 
Memorials dedicated to prominent personalities are typical of Eastern Europe. This approach is also 
present in Latvia. It could have been more internationally convertible to call houses/apartments of 
writers, artists and other prominent personalities ‘historic houses’. Recently, the term ‘memorial’ has 
been used more flexibly to denote a place of remembrance. 
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The Association of Memorial Museums is an institution directly administered by the Ministry of Culture 
of the Republic of Latvia that started its activity on October 1, 2009. Its aim is to foster the individuality 
of each memorial museum, while implementing a coherent environmental monitoring and development 
strategy and creating a unified museum philosophy. 

The association includes six museums: Jānis Akuraters Museum, Krišjānis Barons Museum, Rainis and 
Aspazija Museum (with exposition and exhibition venues: Rainis and Aspazija House in Riga, Rainis 
and Aspazija Summer House in Majori, Rainis Museum “Jasmuiza”, Rainis museum “Tadenava”), Janis 
Rozentāls Museum and Rūdolfs Blaumanis Museum, Andrejs Upītis Memorial Museum (with 
expositions and exhibition places in Rīga and Skrīveri), Ojārs Vācietis Museum. 

The article describes a range of digital services that can attract a wide audience, including students of 
different ages, university students, those involved in non-formal education, etc. 

3 RESULTS 
Research of the website of the Association of Memorial Museums (AMM) shows that the services it 
offers are grouped in several sections: “Visit!”; "Topical"; "Stories"; “Museums”; "Personalities". The 
"Visit!" section contains information on both face-to-face events in museums and events that are 
available digitally. In digital format, remote lessons are organized on the Zoom platform, digital 
exhibitions and educational programs are offered to school children, focusing on certain stages of 
education: grades 1-4, grades 5-6, grades 7-9, grades 10-12.  

The section "Stories" includes photos with portraits of writers in unusual situations or from an unusual 
viewpoint, such as the photo story "The Last Photo at Sea". It contains photos from the collections of 
Literature and Music Museum (LMM) with the Latvian writer Rainis in the Latvian resort town of Jūrmala, 
with the fragments of Olīva Metra’s memories attached. Priority in the section “Stories” is given to 
photographs (photos of writers, belongings, manuscripts, etc.), supplemented with informative 
comments.   

The section "Museums" describes each AMM writer's museum, the section "Personality" structures the 
information, taking a specific writer as a point of reference, including an insight into his biography and a 
photo gallery.   

A relatively wide range of digital tools can be found on the website of the Literature and Music Museum 
(LMM) [6]. In the section “Item of the Month”, the museum encourages to perceive and study as a cultural 
value not only what is inherited from previous generations and outstanding personalities of the past, but 
also the world of creative people living today. In the 5-10-minute videos, the writers talk about items of 
special significance in their daily lives. The story of the item enables getting closer to the writer's 
worldview as a personality, to get acquainted with his/her value system, which arouses interest in his/her 
work and potentially stimulates reading of this writer’s works.   

A similar function on the AMM website is also performed by the section “Personalities in Free Time.” 
Here, audio stories about favorite daily activities, pastimes and physical activities of creative 
personalities are compiled. 

In response to the challenges of the pandemic - the need to avoid physical contact, isolation and self-
isolation as a new reality - the LMM website offers an interesting section “Self-Isolation Episodes # 
StayHome”. A small text, supplemented by visual material, tells about situations of voluntary or forced 
self-isolation in the biographies of creative personalities. Self-isolation is associated not so much with a 
negative, but rather with a positive context, often appealing to the fact that a writer needs to be separated 
from society for a while in order to get “inspiration”, so he likes to choose solitude, often escapes from 
the noise of the urban environment, sheltering in the silence of nature, which allows one to concentrate 
and immerse into intensive creation. 

It is also worth mentioning the online magazine “Stāstnesis” ("Storyteller") found on the LMM website. It 
is issued by LMM staff who publish articles about creative people as witnesses and co-creators of the 
time. Verbal information is "enlivened" by visual evidence from LMM collections. 

The digital solutions proposed on the website of Imants Ziedonis Museum [7] can be used very 
productively at different stages of education. "Andrejs Upītis blog" is created in a carnival form, as if from 
the point of view of a teddy bear. The teddy bear is named after the prominent Soviet-era writer Andrejs 
Upītis and is a gift from the modernist Soviet-era writer Imants Ziedonis to his wife in 1966 brought from 
to the days of Latvian culture held in the Kabardino-Balkarian Autonomous Soviet Socialist Republic. 
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The blog covers various topics, provides an insight into the life of the poet, areas of his activity. 
Fragments of Ziedonis' memories are given special importance. It is supplemented with photos, various 
documents, manuscripts, etc. 

Ziedonis House offers a virtual tour "E-millstones". It is a remote visit to the museum to get acquainted 
with the museum objects. There are over 20 information points in six rooms of the house. The e-visit to 
the museum also encourages the audience to participate in the performance of tasks aimed at 
maintaining Imants Ziedonis' values and ideas in each of the tour visitors. 

So far, the only full-fledged virtual museum in the e-environment, which is not simply a digital addition 
to the real museum, is the virtual Rainis and Aspazija Museum in Lugāno (Museo Rainis e Aspazija) 
“arlugano.lv” [8]. It is dedicated to the most well-known couple of writers in the history of Latvian literature 
- the poet, playwright and public figure Aspazija and the poet, playwright, active Latvian political and 
public figure Rainis.  

The museum focuses on the life and work of Aspazija and Rainis in exile in Castagnola, Lugano 
(Switzerland), from 1906 to 1920. The aim of the creators of the virtual museum is to promote public 
understanding of the impact of the Lugano period on the creative activity of both poets, putting together 
the political and historical events of that time in Latvia and in the world, as well as the views of the 
environment, and with letters and diary entries reflecting the living conditions and the harshness of exile 
life, at the same time encouraging to read the works of Aspazija and Rainis. 

The museum provides structured information that is presented with original technical solutions. Here is 
a map of Lugano and Castagnola with the most important sights (visualization in photos or videos, 
excerpts from Rainis' diaries and memory book "Castagnola"), a photo gallery arranged in three 
sections: personalities (photos of the Swiss period of Aspazija and Rainis), places (Castanolas and 
Lugano views), documents (materials informing about various household events (temporary identity 
card, telegram, payments, etc. from LMM funds). 

The section "Axis of Time" provides information on the historical context of the life and work of both 
writers. It provides records on the events in Latvia or in relation to it, as well as in Castanola and Lugano, 
one can have a look at excerpts from writers' letters and possibly read works made during the exile 
period, which are also available in the section “A&R works”. 

The diverse informative offer also includes videos where famous people share their observations about 
Aspazija and Rainis as personalities, about the period of the Swiss exile, and the peculiarities of their 
creative work. 

The experience gained during the pandemic stimulates literary museums not only to create permanent 
exhibitions in an asynchronous mode, which are informative or interactive, but also to make more active 
use of organizing events in a hybrid format. Great emphasis is placed on the pedagogical component. 
Thus, for instance, in September 2021, the Rainis Museum “Jasmuiza” [9] invited school learners to the 
traditional Latvian literary event “Poetry Days” online on the Zoom platform, during which a conversation 
with contemporary Latvian poets took place. The Herberts Dorbe Memorial Museum offers a distance 
pedagogical programme [10]. Learners are invited to visit the museum remotely. The head of the 
museum offers a new class on the Zoom platform, where she tells the story of the writer’s work on the 
book written during the  Soviet era; learners can view an old typewriter, which the writer used to rewrite 
his manuscript, and the writer's diary, which contains the records on the development of his texts. Well-
known musicians are invited to the event; they read excerpts from the book. At the end of the class, 
learners are invited to test their knowledge in a game of Kahoot. 

4 CONCLUSIONS 
The situation and the experience gained during the pandemic have intensified the possibilities of 
identifying and adapting digital tools in the communication of literary museums with the public. In addition 
to common events envisaged for all age groups of the society, also focused events are organized for 
school learners of different ages. The offer of literary museums to visitors in the digital environment is 
rather small. No innovative multimedia collections have been developed during the pandemic. In 
museum activities organized in digital format, simple digital tools are used, although the digital 
competencies of the ‘Digital Natives’ are sufficient to visit and explore museum collections or exhibitions 
in a more advanced way, by using a variety of digital tools and interactive forms. As the number of 
vaccinated people who can take part in face-to-face events has increased, so has the range of museum 
pedagogical programmes and educational events organized by literary museums in hybrid form 
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(distance and face-to-face) using a wide range of traditional and digital tools. In suitable weather 
conditions, museum activities, lectures, and readings are held as out-of-museum open-air events. 

The new experience in organizing fully virtual and hybrid events has entered the life of museums to stay, 
but, in respect of the offers of Latvian literary museums considered, it can be evaluated as an 
experimental, but not a systematic tool. The digital and virtual narrative is created by well-known 
technical means. Complex multi-level solutions requiring large financial investments in programming 
have not yet been observed. Among the activities implemented by the museums, the great proportion 
of pedagogical and educational events stands out. This shows that literary museums are currently 
working in a standby mode, continuing to attract visitors and developing their image. At the same time, 
museums should develop conceptually new approaches to the selection of material and the concept of 
representation by using multifunctional technical solutions, including digital solutions, suitable for both 
the pandemic and “new normal” times. 
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GEOGRAPHY FIELD LEARNING: FOUR LEVELS OF GEODATA 
CAPTURING 
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Abstract 
The paper deals with the experiences of GISc (Geographic Information Science) lecturers teaching 
“geostudents” in the field. Geographical phenomena have a complex distribution in space. When 
investigating the features of geography phenomena, geographers have to pay attention to the 
descriptions of various parameters but also their spatial distribution. The measurement of phenomena’s 
dimensions, locations, shapes, and other features related to space is a task for geographers. Various 
approaches to geodata capturing in the field with applying of geoinformation technologies are classified, 
evaluated, compared and ranked. These approaches are classified into four levels based on 10 aspects, 
which differ when specialized instruments, modular devices, and various techniques of data 
transmission are involved. The survey aimed to determine how differently students assess the levels of 
geodata capturing. Students are made familiar with the methods during their study, so they were asked 
to evaluate them in a five-grade scale. Totally, 86 students were involved in the academic year 2013/14, 
75 students in 2016/17, 81 students in 2019/2020 and all their completed questionnaires were valid. 
The respondents comprised 64.7-66.2% of all students in the study course. Students were asked to 
evaluate each aspect of the level in an ordinary scale from 1 (means the lowest/poorest/weakest) to 5 
(the highest/richest/strongest). Each aspect of the level was formulated to express their assessment in 
an ordinal positive upward scale. The survey statistical evaluation was completed for the level of 
methods, for all aspects and all grades. The findings confirmed the assumption that the levels are seen 
positively with increasing technical involvement. While the survey confirmed that digital technologies as 
central to the ways in which students experience their studies, it also suggests that digital technologies 
are not ‘transforming’ the nature of university teaching and learning. The author takes findings into 
account to involve them in practical tasks from which students will draw experience. It will reflect in the 
continuing evaluation survey in the coming years. The author investigated the various approaches to 
geodata capturing in the field with consideration of his educational experience to improve both learning 
and teaching benefits of the study of geoinformatics. The outcomes suggest that although the calls for 
transformations in education may be legitimate, it would be misleading to ground the arguments for such 
change in students' shifting patterns of learning and technology use. The paper dealt with exploring 
students’ actual experiences of digital (geo)technology during their academic studies – highlighting the 
aspects of digital technology use that students themselves see as particularly helpful and useful. The 
survey confirmed that digital technologies as central to how students experience their studies. 

Keywords: Geodata, data capturing, geographical field work, geoinformation technologies, GIS.  

1 INTRODUCTION  
Although GISc (Geographic Information Science) and GIT (Geographic Information Technologies, 
mainly Geographic Information System (GIS), are widely used in geography learning, effective and 
efficient means of geographical data (geodata) collection have yet to be systematically established in 
undergraduate courses [1], [2]. The real value of IT in geosciences can be implemented only if the proper 
tools for collecting and integrating geodata with attribute are available. GIS must be able to accept the 
handling of various data types from diverse sources, and geographers should use them [3]. 

The latest technological achievements support the development of new geodata capturing techniques, 
and the wireless networks are widely used for data transfer from the field to the server [4]. However, 
most GIS applications still involve current data capturing only. Only academic geographical research 
based on GIT methods includes varied capturing techniques optimized for specific geographic 
phenomena (i.e. [5], [6] [7]). For many reasons, teaching all geodata capturing techniques in 
undergraduate geography is essential [8].  

Geodata capturing means the encoding of primary geographic data. In contrast, the acquisition of 
secondary geodata mostly includes digitizing, direct recording by electronic survey instruments, and the 
encoding of text and attributes [9]. Commonly used geodata capturing methods in GIS consist mainly of 
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terrestrial and photogrammetric surveys, satellite imaging, GPS mapping, digitizing and scanning, 
converting socio-economic, statistical, and environmental data files. Terrestrial surveys produce large-
scale topographic data, which are obtained through terrestrial observation [10], [11] [12]. With the 
increasing use of modern equipment, these surveys lead to digital files being directly imported into GIS. 
Fieldwork occurs in the landscape since the field is any arena or zone within a subject where, outside 
the constraints of the classroom setting, supervised learning can occur via first-hand experience [13]. 

2 METHODOLOGY 
The concept of evaluating the levels of geodata capturing for geographic fieldwork was verified by the 
survey on the knowledge development of students of geospatial technologies at Palacky University 
Olomouc (Czech Rep.). The survey aimed to determine how differently students assess the levels of 
geodata capturing. Students are familiar with the methods during their study, so they were asked to 
evaluate them in a five-grade scale. Totally, 86 students were involved in the academic years 2013/14, 
2016/17 and 2019/20 and all their completed questionnaires were valid. The respondents comprised 
64.7% of the total number of 242 students in the study course. Four levels of geodata capturing (A-D) 
for geographic fieldwork were evaluated according to 10 aspects: human resources, technical demands, 
physical attendance, time constraints, reliability, availability for further processing, conversion necessity, 
financial demands, suitability of the application, and further development. 

Students were asked to evaluate each aspect of the level in an ordinary scale from 1 (means the 
lowest/poorest/weakest) to 5 (the highest/richest/strongest). All responses were evaluated to provide a 
comprehensive view on students' perceptions on geodata capturing methods, which are one of the 
subjects of the study, and which could give the qualified feedback for the evaluation of the author’ 
curriculum. The survey evaluation was assessed for the level of methods, all aspects and all grades. 

2.1 Level A: Manual capturing with analogue recording 
The methods of manual capturing with analogue recordings include techniques and approaches 
involving one or more observers at the location where the investigated phenomena are observed and 
captured. Using these methods, we can quantify and describe the captured attributes, the value of which 
is recorded by the observer’s hand in analogue form (by pen and paper). The level A methods are 
applied when there is no device designed for automatic data recording (or if it is financially unavailable). 
Manual capturing of meteorological data from rain gauges were used for analyzing catchment behavior 
through catchment modeling in the Upper Blue Nile River Basin in Ethiopia [14].  

The difficulties of using these methods at this level occur mostly in the transfer of data into digital form. 
Interviews, surveys, and drawings on a map are included among typical methods at this level. Evaluation 
of the level A methods shows their suitability and usefulness for data collection in geographic tasks led 
by students without higher GIScience literacy [1]: 

• Human resources: The methods do not require a high standard of education. One person is 
enough; training is easy, and no high skill or professionalism is required. 

• Technical demands: Little or no equipment is required (just lights or any other instrument 
supported but not guaranteed to capture). 

• Physical attendance: Physical attendance is needed. Capturing cannot be processed outside the 
area under investigation. Long-term observations may be very exhausting. 

• Time constraints: The methods are very time-consuming, mainly because the observer has to be 
present in the area during the whole observation. Further time is needed for typing analogue 
records into digital form.  

• Reliability: All methods are relatively reliable only if the observer is reliable. With growing 
tiredness, mistakes might occur. Other mistakes can come when converting the recorded geodata 
from analogue into digital form. 

• Availability for further processing: Geodata is available immediately after capturing but only in 
analogue form. For further processing, digitizing (conversion from analogue into digital form) has 
to be processed, and it makes prompt usage impossible. 

• Conversion necessity: All data need to be converted. During conversion, mistakes can occur.  
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• Financial demands: If an observation is not designed for a lengthy period, the methods are 
relatively cheap. Otherwise, total costs grow due to staff and travel expenses. 

• Suitability of application: The methods are suitable only for single or short-term observations with 
few attributes. This is due to the technical simplicity of manipulation. The advantage of no initial 
cost is not significant when the observation is long-term.  

• Further development: There is little prospect for a new development of those methods and 
approaches. 

2.2 Level B: Manual capturing supported by digital equipment 
The level B methods include techniques and approaches involving one or more observers at the location 
where the investigated phenomena are observed and captured, having a portable digital device for 
recording and saving the observed values into digital form. This is an improvement of the level A method. 
Level B methods are used where direct human presence is necessary for the actual measurement. 
Geodetic measurements within geographical tasks are typical examples of level B methods. Geodata is 
now recorded more frequently using an electronic total station connected to a storage medium, but the 
surveyor has to aim at the measured object. Theo’s project [15] demonstrates central place theory by 
examining highway billboard signs along major Wisconsin highways and involves GPS and GIS. 

The difficulty of the level B method differs from the level A method minimally because of the elimination 
of the data transfer. Level B methods (based on their assessment - see below) are suitable for students 
carrying out data collection with affordable handheld devices: 

• Human resources: The methods do not require a large number of people. One person is enough, 
training is easy, no high skill or professionalism is needed but they should be slightly higher than 
for level A. 

• Technical demands: The methods depend on electronic devices, which are relatively simple (and 
cheap). The operator can manipulate the device by filling in forms. The recording device are 
mostly portable computers or smartphones. The capacity of batteries is limiting aspect.  

• Physical attendance: It is the same as for level A. Physical attendance is required. The method 
cannot be applied outside the area under investigation.  

• Time constraints: The methods are time-consuming but in comparison with level A method, the 
conversion is not needed. It saves time. 

• Reliability: The methods are relatively reliable only if the operator is reliable. With growing 
tiredness, mistakes might occur but not from converting due to the use of a digital device. 

• Availability for further processing: Geodata is ready immediately after capturing. 

• Conversion necessity: Conversion is not needed. Only changes in the file format can be required.  
• Financial demands: Finance is mainly required for the equipment (PDA, total station or portable 

computer). Recent technical developments have decreased prices and made equipment more 
readily available to ordinary users. Initial costs are quickly recouped (due to faster capturing). 
Travel and staff costs are the same as for level A.  

• Suitability of application: These methods are better than level A methods. Being able to collect 
vast amounts of geodata and saving time are particular advantages of these methods, which can 
reduce financial expenses. The capacity of batteries is a limiting factor. 

• Further development: Development can be achieved in the enhancement of devices for recording; 
however, it may not impact on quality geodata capturing. 

2.3 Level C: Automatic capturing supported by digital equipment with off-line 
data transmission 

The level C methods include techniques and approaches using sensors for capturing the parameters of 
phenomena investigated on location. Geodata is recorded and saved automatically (without an operator) 
and occasionally downloaded by the operator using data loggers. Geodata registered by these methods 
can be immediately (or only after a small adjustment) used in GIS. These methods are preferred when 
geodata collection is required in inaccessible terrain. They are often used in geological and physical 
applications. When it is necessary to collect data continuously in inaccessible terrain, signal coverage 
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for on-line transmission is required. Stafford et al. [16] developed a compact hand-held data logger, 
based on a palm-top PC, linked to a differential GPS in farmers’ backpacks to record weed information 
and position during their regular walks through the fields. The level C methods always call for the 
occasional visit to the field when it is necessary to download data, delete the storage medium for the 
next recording, check equipment, and prepare it for further action. They require the technical skills of 
geographers. These methods are seen to be modern by today’s students and should be preferred in the 
training of geographers: 

• Human resources: In contrast to previous levels, these methods are more demanding of human 
resources. People are needed to build data measuring stations. It is necessary to design and 
complete each data measuring station and to train the operators. Then data downloading can be 
done by one person. Because the devices have their own storage cards, the demands on human 
resources are at a minimum during this work. 

• Technical demands: Most measuring stations consist of a set of instruments (sensors, photocells, 
etc.) produced by high-tech companies. For non-problematic operation, energy supply is 
necessary. If an electrical network is not available for a measuring station, an accumulator 
(batteries or solar collectors) is needed. Operators use digital recorders, mostly laptops. Finally, 
the measuring station has to be protected from damage or theft. 

• Physical attendance: Physical attendance is necessary only in the case of data transmission from 
the measuring station to the user and in the case of servicing. The frequency of visits depends 
on the battery and recorder capacities. 

• Time constraints: These methods are not time-consuming during observation. Everything runs 
automatically. Time demands increases during data transmission when the operator has to 
download data. 

• Reliability: These methods are relatively reliable if they are fully automatic. Geodata precision 
depends on the calibration of measuring instruments. When the calibration is correct, we can 
obtain the actual and precise geodata. 

• Availability for further processing: Geodata is ready and processed after downloading from the 
recorder. This can often be a limiting aspect. This is unsuitable for measuring the values of 
phenomena attributes, which need to be known immediately (i.e. precipitation). 

• Conversion necessity: Conversion is not required. In some cases, only the file format needs to be 
changed. 

• Financial demands: Initial investment can be high. Costs are redeemable only for long-term or 
repeated monitoring of phenomena. When the measuring station is inactive, costs fall, and the 
only costs occur when the operator downloads data. 

• Suitability of application: When correctly used, these methods bring many advantages. Automatic 
geodata capturing by digital devices and off-line data transmission both take advantage of long-
term or repeated monitoring of the phenomena. Still, the duration of time between capturing and 
transmission is not essential.  

• Further development: Developments in the enhancement of recording devices will improve 
sensors and other measuring instruments. Improvements in battery capacity and a reduction in 
consumption by measuring stations can also be expected. 

2.4 Level D: Automatic capturing supported by digital equipment with on-line 
data transmission 

These methods include techniques and approaches where sensors are present for capturing the 
parameters of investigated phenomena on location, and the recorded geodata are transmitted 
automatically to GIS and placed in a relevant position in a spatial database. Technically and in terms of 
initial costs, the level D methods are the most difficult means of primary geodata acquisition. The 
methods are mainly used in extensive and comprehensive geodata collection systems. For reinvesting, 
data collection must occur over a long period. 

A network of permanent GPS stations, which provides correction data to users of GNSS systems, is 
typical for this level. The instruments receive a GNSS signal continuously, handle it, and provide 
correction data. If the user is equipped with a device for receiving correction data, the station can send 
them immediately – online. These methods use complex sensor networks for monitoring rainfall-runoff 

3355



 

 

processes in the landscape. The meteorological and hydrological sensors are placed in selected 
locations in the countryside. The measured values are automatically stored at a predetermined interval 
in the data logger, and when the memory capacity is full, they are sent online to the data centre. The 
actual transfer occurs using wireless networks such as Wi-Fi, radio frequency, GPRS, and EDGE. In 
the research on the Vydra River Basin in Czechia [17], the monitoring of river discharge was based on 
automatic measurement, using a GSM module for telemetric data transmission via GPRS.  

The level D methods require professionally designed and reliable operating systems often provided by 
nongeographic organisations, which also guarantee their operation. The implementation of these level 
D methods is difficult from technical and financial points of view, but for scientific research activities in 
many disciplines, it is necessary. Geography students see level D methods as part of the scientific 
research infrastructure of society. Students are acquainted with these methods and systems in theory, 
but they often cannot use them in practical applications. 

Nowadays, technological development has progressed to such an extent that it is possible to create 
entire sensor networks on a large scale. In this case, the low price of the geodata that is obtained makes 
it possible for geography students to construct and operate a sensor network. It will provide invaluable 
knowledge for future professional practice: 

• Human resources: These methods make the same demands on human resources as level C 
methods. More people are needed to build measuring stations. One agent can download data. 

• Technical demands: Most measuring stations consist of a set of high-tech instruments (sensors, 
photocells, antennas, modems, etc.). For easy manipulation, energy supply is necessary. If an 
electrical network is not available for a measuring station, batteries or solar collectors are needed. 
For a wireless connection, it is necessary to have the appropriate technology. The transmission 
can be done by different means. The most frequent are mobile operators, radio transmission, Wi-
Fi or fibre optic cable. Finally, the measuring station has to be protected from damage or theft. 

• Physical attendance: Physical attendance is necessary only to service the measuring station. 

• Time constraints: These methods are not time-consuming during observation. Everything runs 
automatically, from geodata capturing to the final data transmission. The operator does not have 
to leave the laboratory. 

• Reliability: Precision depends on two factors – device calibration and data transmission. In both 
cases, errors may arise. It is crucial to verify whether there is a sufficiently strong signal for data 
transmission at the measuring position. 

• Availability for further processing: The user may immediately use the data for further processing 
in the laboratory because data transfer proceeds in real-time. 

• Conversion necessity: Conversion is not needed. Only the file format needs to be changed. 
• Financial demands: Only the initial costs are high. Compared to previous methods, the costs 

increase because of the wireless connection. The expenses are redeemable only for long-term 
or repeated monitoring.  

• Suitability of application: These methods are the best for user comfort. The user receives the 
correct data in real-time and does not have to leave the workplace.  

• Further development: Developments in the enhancement of recording devices will improve 
sensors and other measuring instruments. Improvements in battery capacity and a reduction in 
consumption by measuring stations can also be expected.  

3 RESULTS 

3.1 Survey evaluation for the levels of methods 
The results confirmed the assumption that the levels are seen positively with increasing technical 
involvement. 

Level A obtained the lowest evaluation and students see it as inefficient and unpromising methods of 
geodata capturing. The most significant difference between all evaluated aspects occurred in the 
financial difficulty of the level A, which is probably a reflection of distorted perceptions of students about 
the prices of labour and technical equipment. 
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Level B has a better evaluation than level A, yet it remains in the middle rating scale. All grades of 
students generally agree on this evaluation (see Table 1). Interesting is an almost identical evaluation 
of level B in the aspect of suitability for further processing by four grades of students. Here, students of 
the highest grade rated level B, a half a degree more top. 

Level C is rated very high – one degree higher rating than level B (almost degree 4). Compared to the 
"neighbouring" levels, level C is closer to the highest level of geodata capturing (level D). 

Level D was conditionally evaluated as the most effective and the most promising of all levels. It received 
the highest rating in all aspects. However, the difference at level C is not such significant as between 
the other levels.   

3.2 Survey evaluation for aspects 
Human Resources – Students of higher grades assessed the levels with more significant differences, 
while students from lower grades rated all levels very similarly (Fig. 1). This is because students from 
lower grades did not meet the level A (manual collection) in practice. 

Technical demands – Different students’ experiences with specialised equipment using level B methods 
reflected in different ratings, while the technical requirements of other levels were assessed by students 
almost equally. The survey results showed that students do not perceive too substantial differences 
between levels C and D, which is in line with the current development of technical devices. 

Physical attendance – In this aspect, all students’ evaluations matched the most. Differences in the 
assessment are the smallest of all evaluated aspects. The most significant increase is in the results 
between levels B and C, which is in line with the time constraints of these levels. 

 
Figure 1. Average assessment of human resources according to level (A, B, C, D) by student grades. 

Time constraints – Students see significant differences in time constraints between all levels. The 
highest differences illustrate the results between levels B and C, which corresponds with the requirement 
for physical attendance on-site geodata capturing. 

Reliability – Evaluating the reliability of each level showed the smallest differences across grades. All 
levels got approximately the same ratings. Despite the level A obtained the lowest rating, which reflects 
the unreliability of the human factor. Evaluation of the reliability of levels B, C, and D ranges from 3.00 
to 4.00, which expresses some doubts about the reliability of these levels. 

Availability for further processing – As insufficiently available for further processing students clearly 
described the methods of level A, while methods of levels C and D were rated identically and relatively 
high. This shows a clear idea of how to dispose of the acquired geodata. 

Conversion necessity – According to the survey results, students are aware decrease of the need for 
data conversion with increasing level. However, it is interesting that level D did not reach the absolute 
evaluation (4.09) of the 5th-grade students. This reflects the incompatibility of technical devices for 
geodata capturing and their further analysis and visualization. 

Financial demands – Issue of salaries and prices of technical equipment that students do not yet know, 
was reflected in the widely different evaluation of this aspect (Fig. 2). 
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Figure 2. Average assessment of financial demand. 

Suitability for application – Results showed little consensus in the responses of students for levels C 
and D. However, they regarded the methods of increasing levels as suitable components of geographic 
applications. Students of the highest grade have significantly great confidence in the suitability for 
applications for methods of level D. 

Further development – It is surprising but pleasing that students see the possibility of further 
development of methods of all levels. Students of the highest grade evaluate this aspect soberly, while 
the youngest students evaluate levels A and D very differently. 

3.3 Survey evaluation for grades 
Differences in the assessment of the reliability aspect are indeed a reflection of the little experience of 
the students with the practical application of methods (Fig. 3). Low awareness of students in matters of 
labour costs and technical equipment reflects significant differences in the evaluation of financial 
demands. 

 
Figure 3. Average assessment of levels (A, B, C, D) according to student grades. 

First-grade students expressed their trust to levels C and D in the aspect of availability for further 
processing, which they rated with a significantly higher degree than levels A and B. When they evaluated 
the aspect of further development, the inexperience of beginning students reflected the low practical 
implementation of the geodata capturing methods. Comparing to students of higher grades, they rated 
level A at low and level D at most. It is interesting that on average, the first-grade students rated level 
aspects by a degree higher than the second-grade students. It can be explained by the lack of theoretical 
and practical experience with different level methods. 

The 2nd-grade students showed some moderation in comparison to the first-grade students, which is 
done by some knowledge and experience already obtained from practical geodata capturing. Results of 
the evaluation of various aspects by the 2nd-grade students can be characterized by a small scattering 
of ratings of individual levels. The author attributes it to some vigilance caused by a confrontation of their 
ideas at the beginning of the study and experience after the first two years of study. 

Responses of the 3rd-grade students more or less follow the evaluation of students of lower grades. 
The most divergent evaluations were for an aspect of financial demand, where they evaluated the level 
A as the most expensive. 
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Evaluation of aspects by the 4th-grade students showed a significant difference from other grades in 
both directions. The author is unable to explain it satisfactorily. 

The 5th-grade students evaluated physical attendance for level A (all ratings 1) and level D (all ratings 
5), which points to the practical experience acquired during their study. They also rated the aspect of 
availability for further processing significantly higher than students of other grades, probably because 
they know that if the geodata is stored in digital form, their further processing is much more comfortable. 
Compared to others, they showed a significantly high level of confidence in the suitability of level D for 
geographic applications. It proves their skill and even practical implementation. 

4 CONCLUSIONS 
Gradation of assessment of geodata capturing levels drives the society development and corresponds 
with the development of information infrastructure of every developed country. The results confirm that 
students have a positive relationship to higher levels of capturing geodata methods. Fieldwork provides 
valuable learning experiences, opportunities to acquire hands-on subject-knowledge in the real world, 
and the mean bonding a student cohort together [18]. Hovorka and Wolf [19] understand fieldwork as 
the ‘signature pedagogy’ of geosciences and as intrinsic to the discipline (as clinical practice is to 
medicine). Fieldwork is also a ubiquitous element of GIS&T education [1]. Although Hovorka and Wolf 
[19] suggest that classroom-based field courses can provide experiential learning in connection with a 
geography course, this paper argues that there is overwhelming evidence that taking students outdoors 
to learn is a heartbeat of teaching and learning in any geoscience. Golubchikov [20] argues that the 
relations of experiential, affective, and critical learning in field-based studies are a powerful way to 
strengthen students' appreciation of geography's concepts and to interrogate their positionality. 
Compared to Golubchikov, this study involved various technological implementations into geographic 
data capturing.  

The results of evaluating the reliability aspect of levels B, C, and D (from 3.00 to 4.00) expressing doubts 
about the reliability of those levels should be a cause for reflection and deeper integration of error 
propagation and uncertainty into teaching (Tab. 1). The survey was not carried out to verify the 
assembled single concept for the research of geodata capturing methods only. It aimed to determine 
how students' views on the level of geodata capturing methods develop during their studies. The author 
is aware that minor course curriculum modifications as a response to the development of ICT and 
geospatial technologies may impact the evaluation. Now it brings beneficial feedback for changes in 
courses, which are compiled in accordance with the newly approved accreditation. It was confirmed that 
the students deepen awareness of geodata capturing methods during the study and that he/she is well 
prepared for practice. 

Table 1. Structure of students involved in the survey and their average assessment 

Grade Number of 
students 

Number of 
respondents 

Average score of the levels 
A B C D 

1st 34 22 (65%) 1.98 2.89 3.84 4.30 
2nd 26 14 (54%) 2.21 2.80 3.71 4.24 
3rd 30 18 (60%) 2.03 2.82 3.87 4.44 
4th 23 21 (91%) 2.05 2.84 3.61 4.13 
5th 20 11 (55%) 1.69 2.82 3.93 4.36 

Surveying techniques have undergone a remarkable process of evolution, and they impact many issues 
in geography teaching [21]. Modern survey technologies are extremely complex. For example, Stokes, 
Magnier and Weawer [22] explore the concept of fieldwork as produced by undergraduates and 
academic staff in the disciplines of geography and geology. When geodata capturing is of a professional 
quality, a thorough internal data audit is central to any geodata capture plan. The latter will almost 
certainly be able to undercut the cost of the in-house option, but you need to ascertain that this will not 
be at the expense of quality control and flexibility [23]. Geodata capturing can provide an opportunity to 
improve the quality of geographical data by integrating new information with the old [24]. 

In accordance with the study of Margaryan et al. [25] who investigated the extent and nature of university 
students' use of digital technologies for learning and socialising, the paper author argues that students 
prefer, support and love the use of a limited range of mainly established technologies. If  Margaryan et 
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al. [25] found that students of a technical discipline (Engineering) used more technology tools when 
compared to 'digital immigrants' and students of a nontechnical discipline (Social Work), the author adds 
that also students of the higher grades are more opened and favourably disposed to higher levels (Ba 
and D). These findings may be mediated by the finding that GIS&T courses require more intensive and 
extensive access to (geo)technology. However, the use of digital technologies between lower and higher 
grades is not only quantitatively than qualitatively different. The study was not designed to find any 
evidence to support general claims that young people adopt radically different learning styles. Students 
appear to conform to traditional pedagogies, albeit with minor uses of tools delivering content. The 
outcomes suggest that although the calls for transformations in education may be legitimate, it would 
be misleading to ground the arguments for such changes in students' shifting patterns of learning and 
technology use. This paper dealt with exploring students’ actual experiences of digital (geo)technology 
during their academic studies – highlighting the aspects of digital technology use that students 
themselves see as particularly helpful and useful. While the survey confirmed that digital technologies 
as central to the ways in which students experience their studies, it also suggests that digital 
technologies are not ‘transforming’ the nature of university teaching and learning. The author takes 
findings into account to involve them in more practical tasks from which students will draw experience. 
It will reflect in the similar evaluation survey in the coming years [21].  

Given that few organisations can deploy staff to carry out a geodata capturing exercise, two realistic 
alternatives remain – either to hire, practice and equip a dedicated team, or to contract the job to a 
specialist bureau. The latter will almost certainly be able to undercut the cost of the in-house option, but 
you need to ascertain that this will not be at the expense of quality control and flexibility [23], [24]. 
Following Margaryan et al. [25] who investigated the extent and nature of university students' use of 
digital technologies for learning and socialising, this paper argues that students prefer, support and love 
the use of a limited range of mainly established technologies. The paper also finds that also students of 
the higher grades are more opened and favourably disposed to the higher levels (B and D). The finding 
may mediate the findings that GIS&T courses require more intensive and extensive access to 
(geo)technology. The study was not designed to find any evidence to support general claims that young 
people adopt radically different learning styles [26]. Students appear to conform to traditional 
pedagogies, albeit with minor uses of tools delivering content. This paper dealt with exploring students’ 
actual experiences of digital (geo)technology during their studies – highlighting the aspects of digital 
technology use that students themselves see as particularly helpful and useful. The survey confirmed 
that digital technologies as central to how students experience their studies.  

ACKNOWLEDGEMENTS  
The paper was compiled within the Czech Scientific Foundation project No 18-05432S „Spatial synthesis 
based on advanced geocomputation methods“. 

REFERENCES 
[1] V. Vozenilek, “Geoinformatic literacy: Indispensability or nonsense?” Geografie, vol. 107, no. 4, pp. 

371–382, 2002.  

[2] W.B. Whalley, A. Saunders, R.A. Lewis, and et al. “Curriculum Development: Producing 
Geographers for the 21st Century,” Journal of Geography in Higher Education, vol. 35, no. 3, pp. 
379–393, 2011. 

[3] A.P. Oberle, S.A. Joseph, and D.W. May, “Geospatial Technologies as a Vehicle for Enhancing 
Graduate Education and Promoting the Value of Geography,” Journal of Geography in Higher 
Education, vol. 34, no. 4, pp. 475–492, 2010. 

[4] N.J. Tate, and D.J. Unwin, “Teaching GIS&T,” Journal of Geography in Higher Education, vol. 33, 
suppl. 1, pp. S1–S6, 2009. 

[5] V. Vozenilek, “Radon Risk Assessment in GIS,” In J. Kolejka, (ed.), “Role of GIS in Lifting the Cloud 
off Chernobyl,” NATO Science Series IV Earth and Environmental Sciences, Series IV: Earth and 
Environmental Sciences, vol. 10, pp. 97–107, 2002. 

[6] M. Marjanovic, M. Kovacevic, B. Bajat, and V. Vozenilek, “Landslide susceptibility assessment using 
SVM machine learning algorithm,” Engineering Geology, vol. 123, no. 3, pp. 225–234, 2011. 

3360



 

 

[7] M.A. Khan, and S. Gorard, “A randomised controlled trial of the use of a piece of commercial 
software for the acquisition of reading skills,” Educational Review, vol. 64, no. 1, pp. 21–35, 2012. 

[8] D. Thompson, “Educational opportunity: the geography of access to higher education,” Educational 
Review, vol. 63, no. 4, Special Issue: SI, pp. 512–513, 2011. 

[9] P.A. Longley, M.F. Goodchild, D.J. Maguire, and D.M. Rhind, Geographic Information Systems and 
Science. London: Wiley&Sons, 2001. 

[10] Kumar, M., Bhatt, G., Duffy, C. J. (2009) An efficient domain decomposition framework for accurate 
representation of geodata in distributed hydrologic models. International Journal of Geographical 
Information Science, Vol. 23, No. 12, pp. 1569-1596. 

[11] Dvorsky, J., Snasel, V., Vozenilek, V. (2009): Map Similarity Testing Using Matrix Decomposition. 
2009 International Conference on Intelligent Networking and Collaborative Systems (INCOS 2009), 
pp. 290-294.  

[12] I. Machar, V. Vozenilek, K. Kirchner, V. Vlckova, and A. Bucek. A., “Biogeographic model of climate 
conditions for vegetation zones in Czechia,” Geografie, vol. 122, no. 1, pp. 64–82, 2017.  

[13] N. Lonergan, and L.W. Anderson, “Field-based education: some theoretical considerations,” Higher 
Education Research and Development, vol. 7, pp. 63–77, 1988.  

[14] S. Uhlenbrook, Y. Mohamed, and A.S. Gragne, “Analyzing catchment behavior through catchment 
modeling in the Gilgel Abay, Upper Blue Nile River Basin, Ethiopia,” Hydrology and Earth System 
Science, vol. 14, no. 10, pp. 2153–2165, 2010. 

[15] L. Theo, “Simplifying Central Place Theory Using GIS and GPS,” Journal of Geography, vol. 110, 
no. 1, pp 16–26, 2011. 

[16] J.V. Stafford, J.M., LeBars, and B. Ambler, “A hand-held data logger with integral GPS for producing 
weed maps by field walking,” Computers and Electronics in Agriculture, vol. 14, no. 2–3, pp. 235–
247, 1996. 

[17] J. Curda, B. Jansky, and J. Kocum, “The Effects of Physical-Geographic Factors on Flood Episodes 
Extremity in the Vydra River Basin,” Geografie, vol. 116, no. 3, pp. 335–353, 2011. 

[18] I.C. Fuller, M.S. Brook, and K.A. Holt, “Linking teaching and research in undergraduate Physical 
Geography papers: the role of fieldwork,” New Zealand Geographer, vol. 66, pp. 196–202, 2010. 

[19] A.J. Hovorka, and P.A. Wolf, “Activating the classroom: geographical fieldwork as pedagogical 
practice,” Journal of Geography in Higher Education, vol. 33, no. 1, pp. 89–102, 2009. 

[20] O. Golubchikov, “Negotiating critical geographies through a “feel-trip”: experiential, affective and 
critical learning in engaged fieldwork,” Journal of Geography in Higher Education, vol. 39, no. 1–2, 
pp. 143–157, 2015. 

[21] P. Weeden, “Issues in geography teaching,” Educational Review, vol. 55, no. 2, pp. 226–227, 2003. 

[22] A. Stokes, K. Magnier, and R. Weawer, “What is the Use of Fieldwork? Conceptions of Students 
and Staff in Geography and Geology. Journal of Geography in Higher Education, vol. 35, no. 1, pp. 
121–141, 2011. 

[23] V. Vozenilek, “Artificial intelligence and GIS: mutual meeting and passing,” International Conference 
on Intelligent Networking and Collaborative Systems, pp. 279–284, 2009. 

[24] P. Tucek, V. Paszto and V. Vozenilek, “Regular use of entropy for studying dissimilar geographical 
phenomena,” Geografie, vol. 114, no. 2, pp. 117–129, 2009. 

[25] A. Margaryan, A. Littlejohn, and G. Vojt, G., “Are digital natives a myth or reality? University students' 
use of digital technologies,” Computers and Education, vol. 56, no. 2, pp. 429–440, 2011. 

[26] J. Svobodova, and V. Vozenilek, “Relief for Models of Natural Phenomena”. In: J. Andel, I. Bicik, P. 
Dostal, and S. Shasneshin, (eds.), Landscape Modelling: Geographical Space, Transformation and 
Future Scenarios, Dordrecht: Springer, pp. 183–196, 2010. 

3361



INSTRUCTOR PERCEPTIONS OF LEARNER WRITING AND
ENGAGEMENT IN ONLINE DISCUSSION FORUM VS WEB

ANNOTATION

R.M. Avadhanam1, R. Kreml2

1 University of Minnesota (UNITED STATES)
2 Doctoral student (UNITED STATES)

Abstract

Introduction:
Collaborative peer interaction in online learning can determine learning achievement, satisfaction, and
meaningful learning experiences (Persico et al., 2010), when learners interact online through tools like
discussion forums, emails, and web annotations. As these interactions transfer to the construction and
application of knowledge, it is important to understand how they might differ on various online discussion
platforms. 
Asynchronous online discussion forums help in negotiation, internalization of knowledge, support active
and engaged learners with improved final grades, group projects, and critical thinking (Zheng &
Warshauer, 2015). However, there has been criticism that threaded discussion forums prevented
students from an incisive understanding of learning materials, disruption of focus, and lack of interactive,
organic discussion due to their hierarchical nature (Sun & Gao, 2017). Web annotation tools that help
learners with collaborative reading and writing became more important. “Web annotation is a genre of
information technology that allows a user to annotate information in a web document and anchor a
discussion in the annotated information” (Zhu et al., 2020, p. 262). They help students in group
collaboration, with higher cognitive and meta-cognitive learning (Li, Pow & cheng, 2015; Johnson,
Archibald & Tenenbaum, 2010), and promote reading performance (Rau, Chen & Chin, 2004). 
In this study, we explore the differences in learner writing and engagement with peers on two platforms
and add to the literature on the role of collaborative discussion forums in learner performance. 

Context and Purpose of the Study:
This study is conducted in three sections of an online, asynchronous undergraduate course that focuses
on ethical considerations involving technology, relevant to societies. In this 3-credit, writing-intensive, 14-
week course, learners complete discussion assignments each week, on the course LMS and also
annotate the scholarly readings on an annotation tool called Hypothes.is. They make individual
annotations and respond to peers’ annotations, to engage in collaborative learning situations to actively
co-construct knowledge. 

The purpose of this study is to understand the differences in learners’ writing and engagement in three
sections of the online course, taught by two graduate instructors, who are also the researchers of this
study. The study aims to understand the differences in including web annotation and threaded
discussion forums in supporting learners’ writing skills and how the learners’ writing skills and peer
interactions differ on both platforms. 

Methodology:
Using a qualitative, interpretive case study, researchers will observe and assess learners’ online
discussions on both platforms throughout the course focusing on their reflection and engagement with
peers. Learners’ interactions on two online platforms will be observed, coded, and inductively analyzed
for patterns and themes (Saldana, 2009), based on the observation protocol developed by the
researchers. Researchers will draft their interpretive and analytic memos based on the protocol.
Assertions will be formed based on the group discussions, dynamics, and the scaffolding provided by the
researchers on both platforms.

Keywords: Collaborative Online Learning, Web Annotation, Threaded Discussion, Asynchronous Online
Learning.
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Abstract 
The lockdowns in response to COVID-19 interrupted conventional schooling world-wide, and 
educational communities had to make efforts to maintain teaching and learning continuity during these 
lockdown periods. Pupils and students had to rely more on their own resources to continue in their 
education remotely and teachers had to adapt to new pedagogical concepts and modes of delivery of 
teaching, for which they were not trained. Education at higher education institutions has not been any 
exception of this. To find out how the experiences obtained during the first wave of the coronavirus 
(summer semester of the academic year 2019/2020) influenced the carried out higher education at 
Constantine the Philosopher University in Nitra, and how these experiences have been reflected within 
the second wave of the coronavirus (winter semester of the academic year 2020/2021), a comparative 
study of education processes led within the first and second wave was prepared. In the paper there is 
presented a part of comparative study results focused on conditions of students` home schooling 
environments during the given two coronavirus waves. The conditions are discussed from a point of 
view of two aspects. Broadly they are discussed from the aspect of the technical equipment used by the 
university students and students` opinions with the experienced on-line forms of education.  Additionally, 
they are discussed also from the point of view of the home environment microclimate. 

Keywords: coronavirus pandemic, school lockdown, educational environment, home schooling, 
microclimate, tertiary education.  

1 INTRODUCTION  
The lockdowns in response to COVID-19 interrupted conventional schooling world-wide, and 
educational communities had to make efforts to maintain teaching and learning continuity during these 
lockdown periods. Pupils and students had to rely more on their own resources to continue in their 
education remotely and teachers had to adapt to new pedagogical concepts and modes of delivery of 
teaching, for which they were not trained ([1], [2]). Education at higher education institutions has not 
been any exception of this. Although even before the COVID-19 pandemic, there was already a high 
growth and adoption in education technology and technology-based education, however, on-line forms 
and e-learning platforms were not used frequently in practice to ensure teaching and learning processes 
([3], [4]). One of the most comprehensive and large-scale studies on how tertiary students have 
perceived impacts of the first wave of COVID-19 crisis in early 2020 was led by the Faculty of Public 
Administration of the University of Ljubljana [5]. Besides the studies focused on assessing the course 
of adapting education processes at different levels to arisen situation and its perception by different 
stakeholders, including assessments of the online teaching effectiveness, a little attention is paid to 
students` readiness for virtual learning ([6], [7]). And almost no attention is paid to students` home 
schooling environment conditions, although commonly school atmosphere and school climate belong to 
very often discussed issues and they are subject of many research and assessment studies [8 - 14]. 
That is why within a comparative study of education processes led during the first and the second  wave 
of the coronavirus pandemic processed at Constantine the Philosopher University in Slovakia also this 
aspect was analysed. Partial goal of our research in this context was to assess technical equipment, 
which students had during their home schooling at disposal in their home environment and influence of 
the home environment microclimate on their home schooling achievements. 

2 BACKGROUND OF THE RESEARCH 
At Constantine the Philosopher University in Nitra the transition to remote instruction and on-line forms 
of education during the first wave of the coronavirus pandemic was not easy. A lot of teachers and 
students suffered of different problems at the beginning. Both teachers and students had to solve mainly 
technical problems and it was mainly technical problems what significantly decreased the quality of 
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education and students` learning achievements. To find out how the experiences obtained during the 
first wave of the coronavirus influenced the carried out higher education at the university, and how these 
experiences have been reflected in now-a-day education activities of the university, within the current 
second wave of the coronavirus, a comparative study of education processes led within the first and 
second wave was prepared. Some of the comparative study results were presented at the 7th 
International Forum on Teacher Education in Kazan (Kazan Federal University, Russia, May 26 – 28, 
2021), held under the title Teacher Education: New Challenges and Goals [15].  Some other were 
presented at the 13th International Conference on Education and New Learning Technologies EduLearn, 
organized on-line by IATED Academy, Spain, on  July 5 – 6, 2021, under the title Connecting Technology 
with Education ([16], [17]). Hereinafter we are focusing only on the above-mentioned aspects of 
students` home schooling conditions. 

Effective teaching and learning is result of different organizational factors and and psychological 
processes which have been still under investigation. Very often these are investigated as a part of school 
climate. According to Block [18] school climate is usually referred as the social atmosphere of a setting 
or learning environment in which students have different experiences, depending upon the protocols set 
up by the teachers and administrators. In this context carried out research studies  used to pay attention 
just to these two essential, in relation to school climate, mostly mentioned  factors. However, establishing 
a positive school climate has more dimensions. Besides the social environment that promotes 
communication and interaction and affective (emotional) environment that promotes a sense of 
belonging and self-esteem, very important is also the physical environment that is welcoming and 
condicive to learning (to which is in frame of research activities paid less attention). According to Loukas 
[19] the physical dimension includes appearence of the school building and its classrooms, school size 
and ratio of students of classrooms in the school, availability of resources nad safety and comfort. The 
social dimension includes quality of interpersonal relationships between and among students, teachers 
and staff, equitable and fair treatment of students by teachers and staff, degree of competition and social 
comparison between students, and degree to which students, teachers and staff contribute to decision-
making at the school. 

While home schooling, which have occured after corona pandemic started, has been a new 
phenomenon, the social and affective environments of the „school climate“ of this schooling had no 
foundations and these have been only established and developed. Because of that the more important 
has been just the some times underestimated physical environment of the newly occured home 
schooling, i.e. technical equipment which students had at disposal in their home environment during 
their home schooling. So we paid our attention to this dimension of the home schooling. According to 
findings resulted from research activities carried out before the coronavirus occurred, vast majority of 
students were to be at higher levels of ICT use. The researches stated that the level of the use of modern 
ICT tools by students was satisfactory, because they usually used ICT at schools and after school ([20]). 

3 METHODOLOGY OF THE RESEARCH 
At the end of the first corona pandemic wave (i.e. at the end of the summer semester of the academic 
year 2019/2020), a questionnaire survey was carried out to find out how successful Constantine the 
Philosopher University in Nitra, at particular its Faculty of Education, was at its transition to remote forms 
of education, which areas could be assessed as well managed and which could be perceived as 
weaknesses of the introduced innovations. The survey was repeated, using the same questionnaire 
form, during the second wave (i.e. at the end of the winter semester of the academic year 2020/2021). 
Aim of the repeated survey was to find out how experiences from the first wave were used in the second 
wave and whether quality of the education provided to students during the second wave was increased. 
Research sample of the first questionnaire survey consisted of 151 teacher trainees and of the second 
survey 369 teacher trainees. 

Issue of the physical environment of home schooling, discussed in this contribution, was covered 
through two parts of the questionnaire. One regarded to the used technical equipment, and consisted of 
six questionnaire items (Q1 – Q7), while the other one was focused on on-line education microclimate 
conditions. In the questionnaire item Q1 the respondents of the survey were asked to assess to which 
level the technical equipment, which they had at disposal at home during the finished semester was 
sufficient to handle on-line education processes carried out during the semester. The assessment they 
did by means of the scale definitely sufficient – sufficient – on an average – insufficient – definitely 
insufficient. In the questionnaire item Q2 the respondents stated what they missed, from technical point 
of view, to handle the carried out on-line education successfully. There was offered eight technical items 
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from which the respondents could marked the relevant ones, or they could add some other items within 
an open answer possibility other. The questionnaire item Q3 was focused on respondents` skills and 
abilities, including possibilities, to work with particular ICT applications. In the next items Q4 and Q5 
respondents assessed their experiences with on-line education, working on computer and with the use 
of video-conference systems. In the questionnaire item Q4 the respondents did this with regard to the 
situation before the just finished semester and in Q5 with regard to the end of the relevant semester. 
The assessment was done by means of the scale very good – good - on average – weak – very weak. 
In the questionnaire item Q6 respondents stated how quickly, in the just finished semester, they became 
used to the on-line form of carried out education. To respond to this item they used the scale very quickly 
– quickly- on average – slowly – very slowly. Next item (Q7) was focused on home schooling 
comfortability in general. To answer the question whether the home schooling was for them comfortable, 
respondents used the scale definitely yes – yes – on average – no – definitely no. In the rest of the 
questionnaire items (the second part of the questionnaire section dealing with physical environment of 
home schooling) respondents stated their opinions on such microclimate aspects of home schooling 
environment as lightening, noise, air quality, electromagnetic radiation, dustiness and temperature. 

4 RESULTS 
Comparison of responses to the questionnaire item Q1, in which respondents of the both rounds of the 
survey were asked to assess to which level the technical equipment, which they had at disposal at home 
during the finished semester was sufficient to handle on-line education processes carried out during the 
semester is presented in a graphical form in Figure 1. As the graphs show, there is no significant 
difference between the responses given by the respondents after the first and second corona virus wave. 
After the second wave there was recorded a slight (statistically insignificant) decrease of 5% in case of 
the responses definitely sufficient and vice versa an increase of 5% in case of the responses on an 
average. So it can be concluded, that there has not been basic difference between the technical facilities 
which the students used during the observed two periods of their home schooling. 

 
Figure 1. Assessment of respondents` technical equipment sufficiency (item Q1). 

Comparison of responses to the questionnaire item Q2 in which the respondents stated what they 
missed, from technical point of view, to handle the carried out on-line education successfully are 
presented in graphical form in Figure 2. From the graphs it is clear the respondent in both rounds of the 
survey responded to this item essentially in the same way. At none of the given 8 technical items which 
the respondents could possibly missed there occurred no divergence above 2.5 %. In both waves 
students missed mostly better internet connection (47.7 % and 46.9 %, respectively). Before the 
pandemic quality of the internet they had at home was sufficient, but when pupils and students passed 
to online learning and their parents into home offices, the common connection, which households had, 
became insufficient. Although the household connections could be improved through internet speed 
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enhancement at the internet providers, it is clear that this did not happen (see the decrease only of 
0.8 % of the frequency of the answer better internet). This could be because of two reasons. One could 
be finances, i.e. the household could not afford it (e.g. due to the job loss of some of the parents, caused 
by the pandemic situation). And the second reason could be impossibility to enhance internet speed 
because of the technical possibilities either on the side of the households or with regard to the services 
offered by the relevant providers. The second most frequently stated missed item in both questionnaire 
rounds was a better computer (equally 22.5 % in both questionnaire rounds). There was no improvement 
in this point (no decrease of the frequency was recorded), probably as well due to the financial aspects 
(this regards mainly families in which more family members need a PC.  

 
Figure 2. Missed technical items (item Q2). 

The third questionnaire item Q3 was focused on respondents` skills and abilities to work with particular 
ICT applications. Results to this questionnaire item from both questionnaire rounds are graphically 
compared in Figure 3. As it results from the graphs presented in the figure, during the second wave of 
the pandemic the respondents missed mostly experiences to work with the used new software 
applications. At this response there was recorded increase of 12.7 %. This increase is caused by 
significantly increased use of the university own video-conference system Meet.UKF and the application 
MS Teams at our university. Further the respondents stated that in the second wave they missed more 
experiences related the work with PC (8.2 %) and they missed also experiences with online education 
(6.7 %). On the contrary, the number of the respondents who stated that within the education they 
missed nothing decreased. This decrease was of 7.5 % and we connect it with coming new students at 
the university, who had no experiences with such kind of education yet. 
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Figure 3. Insufficient skills or experiences (item Q3). 

Also next two questions (Q4 and Q5) were focused on students` skills, but they were more specific. In 
both of them the respondents were asked to assess their skills and experiences with on-line education, 
working on computer and with the use of video-conference systems. The difference was, that at first 
(Q4) they did this with regard to the period before the previous semester (i.e. in the first cycle of the 
survey before the coronavirus pandemic and in the second cycle before the semester hit by the second 
wave of the pandemic), and after that (Q5) they did this with regard to the current situation. Assessments 
was done by means of the scale very good – good - on average – weak – very weak.  

 
Figure 4. Differences between the particular results of responses to the item Q4 recorded  

within the two cycles of the questionnaire survey. 
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Comparison of the results (shifts in particular values of the used scale) recorded within the given two 
cycles of the questionnaire survey are presented in a graphical form in Figure 4 (results relevant to the 
questionnaire item Q4) and Figure 5 (results to Q5). 

At the item Q4 in case of online education there was recorded almost 10% decrease in positive (self-) 
assessments of the respondents` skills and experiences with this form of education (sum of the 
responses very good and good), and analogical increase in negative assessments. This result we 
consider to be the most serious among the presented ones (Figure 4). Results regarding the use of 
video-conference systems reflect also to the fact that most of the respondents experienced these 
technical facilities only during the second wave of the pandemic.  

 
Figure 5. Differences between the particular results of responses to the item Q5 recorded within the two 

cycles of the questionnaire survey. 

Comparison of the results to the questionnaire item Q6 in which the respondents stated how quickly, in 
the just finished semester, they became used to the on-line form of carried out education are presented 
in Figure 6. 

 
Figure 6. Adaptation to the use of online forms of education (item Q6). 
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The graphs in Figure 6 show that the largest increase was in case of the response quickly and it was 
increase of 7.2 %. Differences at the other responses are from 0.7 to 2.3 % what is statistically definitely 
insignificant. These results reflect also to the above-mentioned application of video-conference systems 
and systems for team work within the university education environment. 

As to the general assessment of home schooling comfortability (item Q7), in both rounds of the 
questionnaire survey equally 50 % of the respondents stated that the home schooling was for them 
definitely comfortable, 27 % and 29 % of the respondents assessed it as comfortable and 14 % and 
15 % of the respondents in each round of the survey assessed their home schooling as average.  There 
were only low percentages of the respondents for whom the home schooling was not comfortable (6 % 
and 3 %) or even definitely not comfortable (3 % and 2 %). 

In the rest of the questionnaire items dealing with conditions of students` home schooling environments 
the focus was on the home environment microclimate with respect to its influence on the achieved home 
schooling results. In these items respondents were asked to state their opinions on lightening, noise, air 
quality, electromagnetic radiation, dustiness and temperature. 

As to the above-stated microclimate aspects of home schooling environment, in second wave in 
comparison data recorded in the first wave of the coronavirus pandemic lightening recorded a decrease 
of more than 13 % in very positive assessment. This decrease shifted to positive assessment of almost 
8 % and on average assessment of more than 4 %. It is possible that this result could be caused by the 
autumn and winter periods, when there was generally less light and the second wave took place during 
these seasons. Noise recorded a decrease of 4 % in positive assessment what was accompanied by 
4% increase of very negative value of the assessments. We attribute this increase in negative ratings to 
the lockdown, since many households had teaching and work from home and people in the household 
disturbed each other. In case of air quality very positive assessment decreased almost by 15 %. This 
decrease was connected with approximately 5 % increase of positive value of the assessments and 
10% increase of the value on average. These results, we obtained, can be influenced by the weather 
during the second wave of the pandemic. As it became colder, respondents aired the rooms less, and 
moreover central heating used during the autumn and winter period causes dry air in the households 
what can be subjectively evaluated as air worse quality.  

5 CONCLUSIONS 
During the pandemic between the first and the second wave of the coronacrisis, there was a significant 
shift in the quality of education in education at the Faculty of Education of the University of Constantine 
the Philosopher in Nitra (Šebo, Tureková; 2021). Management of the university and Faculty of Education 
introduced several changes and improvements to the educational process before the second wave of 
the pandemic. The videoconferencing system Meet.UKF was improved in terms of hardware and 
software, so it worked on better servers in the second wave and this was also reflected in its stability 
and ability to work with a larger number of students without crashing the application. At the same time 
there were organized also some trainings for the university staff to show how to work with the e-learning 
systems, at particular with the application of MS Teams and the university video-conferencing system 
Meet.UKF. Shifts in the quality of education carried out at the university or Faculty of Education have 
been reflected e.g. in the above presented shifts of the respondents` responses to the questionnaire 
item Q3. Although there were recorded no significant shifts related to necessity to have at home 
technical equipment of a higher quality to manage successfully the carried out online education (see the 
results of the questionnaire item Q2), as to the skills, during the second wave of the pandemic students 
much more missed experiences to work with the online systems of education as well as with the used 
new applications (see the results of the questionnaire item Q3). On the one hand these results mean 
that students during the second wave of the pandemic were more markedly aware about low level of 
their skills necessary to manage successfully their online home schooling. But on the second hand there 
were recorded no significant differences between the way how the respondents assessed their home 
schooling. In both rounds of the questionnaire survey exactly a half of the asked respondents stated that 
the home schooling was for them definitely comfortable, approximately a quarter of the respondents 
assessed it as comfortable and almost the same percentage (14 % and 15 %) of the respondents in 
each round of the survey assessed it as average. With regard to the microclimate conditions of their 
educational environment approximately three quarters of students definitely more prefer home schooling 
environment to school environment (assessment stated in the individual questionnaire rounds by 74 % 
and 78 % of the respondents), and approximately only a quarter of students prefer school environment 
to home schooling. 
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Abstract  
Challenges of the teaching and learning process during the current COVID19 pandemic are numerous 
[1] [2] [6] [7] [8], albeit the subject, teaching level or setting. However, when it comes to very practical 
subjects such as the ones highlighted in this paper – Computer-Assisted Translation and Localization, 
challenges are even more obvious and demand that teachers develop strategies, both pedagogical and 
technological, that may help in the teaching-learning processes, in order to diminish the potential 
inequalities and constraints that may arise from remote learning environments. 

This paper describes how the subjects of Computer-Assisted Translation and Localization, focusing on 
translation tools, have been designed and taught in two translation courses, during the summer 
semester of 2020-2021.  

The contingencies related to remote classes, with students and teachers learning/teaching from home, 
will be described, namely concerning the strategies that had to be adopted so students could experience 
effective practical training with the software programs. Furthermore, pedagogical strategies adopted to 
minimise the problems arising from the absence of a face-to-face experience will also be addressed and 
discussed, together with the educational tools and resources used.  

An online survey has been specially designed and deployed among both classes in an attempt to 
measure the effectiveness of the online teaching methods and strategies and understand the students’ 
availability to work in similar environments in post-COVID times.  

About 66 students, 56 from the bachelor's degree and 10 from a post-graduate diploma have answered, 
out of the total 105 following continuous assessment, during the semester. It was found that the major 
constraints felt by the students were related to technical issues and that synchronous classes, 
instructional materials for self-study, and recorded videos were considered very effective strategies. 
Moreover, although most students prefer face-to-face classes, they consider that this kind of experience 
can be very effective to complement/replace attendance and improve self-study. Finally, online classes 
and post-class available materials and records were considered very convenient, since they could be 
accessed at any time, even by absent students, with no need to commute to the school.  

Keywords: e-Learning, higher education, translation, computer-assisted translation, learning, teaching. 

1 INTRODUCTION  
With the Covid 19 pandemic the world has changed. These changes affected all areas of society and 
the education sector, no matter which level, was one that suffered most impacts with massive closure 
of schools, colleges and universities, in attempt to control contamination. If this can be considered an 
unavoidable sanitary measure, it also created a huge problem to education institutions in order to keep 
teaching-learning activities going on.  

In an emergency teaching scenario, technology had to play an import role in order to allow learning from 
home, without the face-to-face supervision of a teacher. Thus, e-learning and blended learning (b-
learning) models started gaining even more acceptance among educators and were fundamental to 
ensure the feasibility of virtual classes. 

Now, more than ever, technology is continually playing a fundamental role in the implementation of 
strategies that intend to ensure classes in virtual contexts, particularly in the case of classes that were 
essentially practical and that faced several challenges to go virtual. 
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In the Porto Accounting and Business School (ISCAP), a higher education institution (HEI) in Portugal, 
b-learning strategies were already being implemented since 2005 using the MOODLE platform, which 
helped teachers and students in a lockdown context to navigate with less difficulties in virtual learning 
environments. Naturally, the challenges posed by the actual context led to some readjustments and to 
the need of using other tools/technologies that would enable virtual classes, as well as allow a more 
direct contact among teachers and students. 

2 OBJETIVES AND RESEARCH QUESTIONS 
This study was designed with the objective of answering the following research questions: 

- Were the teaching-learning strategies used during this pandemic context effective?  
- Which are the major advantages and disadvantages of learning translation tools fully online? 

3 BACKGROUND CONTEXT  

3.1 ISCAP during the summer semester 2020-2021 of the pandemic 
The sudden appearance of corona Virus (SARS-CoV-2) in the beginning of 2020 had an immense 
impact on education all over the world, but it was not before the official declaration of the World Health 
Organization (WHO) of a pandemic, that the situation started to cause some alert. In fact, soon after, 
several countries started massive school closures across the world affecting the school year of 19/20. 
The closures went from kindergarten to higher education institutions (HEIs), Portugal included. 

After a complete semester fully online, from March to September 2020, and in the beginning of the 
school year of 20/21, both the Minister of Science, Technology and Higher Education, and DGES - 
Direção Geral do Ensino Superior (Directorate-General for Higher Education) elaborated a set of 
recommendations to HEIs in order to ensure that both classes and assessments would go back to a 
face-to-face model, while still complying with all the ongoing public health and safety rules. Bearing 
these guidelines in mind and considering that ISCAP has a high number of students, some other 
measures were implemented with the intent of reducing corona virus transmissibility. Thus, the Dean 
Office decided that, at least in the winter semester, each class should be divided into two and, each 
week and interchangeably, one of them would have face-to-face classes at ISCAP and the other should 
follow asynchronous activities in MOODLE. This alternate model was expected to provide equity among 
students, while avoiding contamination. 

During all this period, the use of MOODLE platform at ISCAP became mandatory (until 2019 the use of 
MOODLE was only optional at the institution).  

However, with the increasing number of cases in January 2021, the Portuguese government issued 
other measures and the guidelines have changed in the summer semester. There was a second closure 
in tertiary education in most universities and ISCAP decided for remote learning during all summer 
semester, assessment moments included. This decision forced the adoption of strategies that would 
allow students to engage in a remote learning model, with virtual classes. 

Depending on the subjects, each lecturer or scientific area should implement the most adjusted 
strategies to their courses. This study focuses on the strategies designed and carried out within the 
subjects of Computer Assisted Translation II and Localisation, that were two very practical subjects, as 
we will detail in the following sections. 

3.2 Virtual Learning Platforms 
In this challenging context, it was important for students and teachers to rely on educational tools that 
were already familiar to them like MOODLE. 

MOODLE, as stated before, was the chosen learning managing system implemented at ISCAP since 
2005. Its usage was critical, since “within this virtual environment students learn by direct, collaborative 
participation, where both students and teaching staff can have synchronised or non-synchronised 
access to the platform [1]. It includes several activities and resources that can be used differently in 
educational strategies, allowing to make available different educational resources and documents, such 
as presentations, videos, audio files and other types of more interactive activities like discussion forums, 
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interactive exercises, quizzes, etc. The familiarity that teachers and students already had with MOODLE 
at ISCAP was crucial to set the basic strategy for distance learning.  

Besides MOODLE, other tools like COLIBRI – ZOOM, Microsoft TEAMS or even Google Meet were also 
available resources to allow for a more direct contact with students in order to maintain their interest and 
engagement. In fact, these types of platforms are paramount when trying to establish communication in 
a virtual format because “Online education models require teachers to interact (communication) with 
their students synchronously or asynchronously. Synchronous learning is real-time, or the delivery of 
material is broadcast live, usually by using video conferencing facilities” [2]. 

4 PRACTICE GONE VIRTUAL: THE STRATEGY  
Thus, this paper intends to share and analyse the online teaching-learning experience in two extremely 
practical translation subjects, Computer Assisted Translation II (CAT-II) and Localization.  

With the need of having to teach virtually subjects with a more practical approach that had always been 
taught by the authors in a multimedia laboratory, sounded a huge challenge. Not only because it lacks 
proximity and the immediate help and monitoring that a teacher is able to provide in the laboratory, but 
also because some translation tools are proprietary tools, like SDL Trados 2021, and are only available 
in the multimedia labs. The fact that students had to access it from home, created the need of preparing 
a Virtual Lab, I.e., a virtual access to the labs and the needed software, via a virtual private network 
(VPN). 

Other types of software in the syllabus, like Memsource or Subtitle Edit or even Quality Assurance tools 
were not a problem, because students could access them in a cloud or online, only needing the 
equipment and internet connection they would need to follow the synchronous classes. 

After overcoming the technical issues related to access to Trados, it was necessary to plan and develop 
other strategies that would allow students to handle it and properly explore it. It is usually something that 
is easily achieved with face-to-face practical lab classes, but in this case, it required teachers to resort 
to a multiplicity of strategies and resources, namely (i) the transmission of live classes, through Microsoft 
Teams, with software demonstrations; (ii) make tutorial videos available on Moodle; (iii) create quick 
written manuals, also available on Moodle; and having (iv) weekly tutoring hours in MS Teams, as shown 
in figure 1: 

 
Figure 1.  Teaching strategies to teach computer assisted translation.  

This sum of resources, that in a way provided a more direct contact with students, were intended to 
resemble the proximity that a face-to-face class can provide, and which helps to overcome the doubts 
that students tend to have when dealing with a new tool. 

In the Localization class, and although students were in general a bit older, the same strategies were 
used to teach SDL TRADOS and other localization cat tools such as SDL Passolo.  

Thus, a combination between VPN access, Moodle availability (videos, manuals, etc.), communication 
via MS Teams and weekly tutoring hours was the extra plan to make translation tool’s practice go virtual. 
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5 METHODOLOGY 

5.1 Survey Research 
The study described in this paper was implemented at ISCAP in the school year of 2020-2021, during 
the second semester. It comprises two subjects in the domain of translation technologies, being the first 
one “Computer Aided Translation II” (56 students), from the “Administrative Assistance and Translation” 
degree and “Localization” (10 students), from the Post-Graduate Course in Specialized Translation and 
Translation Tools. 

In order to assess whether the teaching strategies (vide Fig. 1) used in these subjects were the most 
appropriate considering the online context, a survey has been sent to all students who attended theses 
classes during the semester. Survey research is "the collection of information from a sample of 
individuals through their responses to questions" [3]. This type of research allows for a variety of 
methods to collect data and utilize various methods of instrumentation. Survey research can use 
quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative 
research strategies (e.g., using open-ended questions), or both strategies (i.e., mixed methods). 

Our survey research used a mixed method approach, using an online questionnaire mainly having 
dichotomous and numerically rated questions. In order to better understand respondents’ answers, the 
questionnaire included two open-ended questions as well. However, for the purpose of this study only 
one of them was analysed and discussed. The survey was small in order to prevent student’s 
demotivation in the answering process and because “needing to ask is different from wanting to ask. 
You need to be ruthless in shedding questions that are interesting but not vital to your research” [4]. 

6 RESULTS AND DATA ANALYSIS 
This study initially involved a population of 105 students enrolled in continuous assessment, 95 from 2nd 
year of the bachelor's degree in Administrative Assistance and Translation (BA) and 10 from the 
Postgraduation Diploma in Specialized Translation and Translation Tools (PG). 69% of the first group 
and 100% of the second group answered to the questionnaire, which received a total of 66 answers, 
85% from BA and 15% from PG. 

77% of the respondents are female and 23% male. As far as age is concerned, 80% of the respondents 
are between 17 and 25 and 20% are over 26, especially in PG.  

The survey was answered on the last class of the semester, online. To facilitate data analysis, each 
respondent has been assigned an alphanumerical code (Table 1): 

Table 1. Respondents’ Codes. 

Survey Code Study Programme 

BA Bachelor’s Degree in Administrative Assistance and Translation 

PG Postgraduation Diploma in Specialized Translation and Translation Tools 

Before asking student’s opinion on the experience of online learning, we wanted to know how familiar 
they were with e-learning/b-learning tools (such as MOODLE or MS Teams, for instance) before entering 
college. The majority (52%) stated that they had no previous knowledge of those tools before attending 
ISCAP and 35% answered that they knew some of them before. Only a minority (14%) declared no 
previous knowledge of these tools (surprisingly or not, all from the bachelor’s degree). 

When asked about the most effective method for students to follow classes from home, it came as no 
surprise that live synchronous lessons were the most referred to, as we can see in chart 1. 
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Chart 1: Answers to question 6: Most effective teaching mode to follow lessons from home. 

Although this was already an expected result, it is important to analyse students’ reasons for this opinion, 
which we have summed up in Table 2: 

Table 2. Answers to Question 6a: Reasons why synchronous classes were considered 
 the most effective teaching mode. 

SUBJECTS NUMBER OF ANSWERS REASONS 
19 BA; 3 PG 22 If allows students to clarify doubts on the spot 

17 BA; 3 PG 20 
Contact and interaction among student and teacher and among 
students facilitates learning 

BA 13 It resembles a classroom 

BA 2 It allows a better management of each student learning pace 

3 BA; 1 PG 4 Enhances students' attention and motivation 

BA 1 Convenience 

3 BA; 2 PG 5 
A combination of both modes is the best option (synchronous and 
asynchronous class) 

As we can see in Table 2, although the survey has been answered by students of two different study 
programmes and levels, the answers were quite similar. Also, there were not major differences 
depending on the gender of students.  

Answers mostly enhance the contact, interaction and “class environment” that a synchronous session 
can provide in a non-face-to-face experience. Data shows that most students prefer to follow a face-to-
face teaching environment, where teachers and students interact, explain and ask questions, thus 
facilitating their learning process. However, it is interesting that 5 students already mention at this point 
that a mixed learning environment, with synchronous and asynchronous moments, is a good learning 
option. 

When asked specifically about the efficacy of each of the four main strategies used (vide Fig. 1), adding, 
this time, autonomous work as a learning strategy more directly connected to the post-class or 
asynchronous classes (vide Fig. 1), we can see in Chart 2 that the four main teaching strategies were 
considered very effective.  
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Chart 2: Answers to question 7: Most effective teaching-learning strategies. 

It is very interesting to know, nevertheless, that although synchronous classes were considered the most 
effective teaching mode (vide Chart 1), online tutoring videos were considered most effective by 65% of 
the students, followed by online tutoring hours (59%). When comparing materials and strategies, teacher’s 
demonstration and exercises in class and the written materials were considered “very effective” by the 
same percentage of students (52%), although more students considered the former “effective” (41% 
against 35%). When summing results from the series “effective” plus “very effective”, we can observe that 
categories 1 and 2 have almost identical results (92,43% vs 92,42%). Moreover, category 1 is the only 
one that no student has rated “not effective”. Also, the online tutoring hours, where again teacher and 
student interact, had the second lowest percentage of students considering them “not effective” (1,5%). 

Autonomous work was only evaluated as “very effective” by 26% of the students, having also the highest 
rate of “not effective” answers. Being CAT tools, especially Trados, completely new to most of the 
students, this is not surprising. Moreover, if students understood “autonomous work” as “doing it alone, 
without guidance”, instead of “post or pre-class individual work”, it is even still more understandable.  

These results are, therefore, perfectly aligned with the former, in the way that 100% of students 
considered synchronous classes effective till some extent, mostly “very effective”. We believe that the 
reason why online tutorial videos had a higher score in this series is because videos could be watched 
after the class, rewound and reviewed as much as the student needed, while teacher’s demonstrations, 
in class, had to be followed keeping pace with most students. This “difficulty” has in fact been pointed 
out by one of the subjects (BA_R59). 

Although students, in general, considered the online learning process in CAT II successful, they have 
appointed their major challenges and difficulties with this experience, as we show in chart 3. 

 
Chart 3 - Major challenges in learning translation tools online. 
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We can observe that most constraints felt by the students were related to technical and equipment 
problems (internet, equipment and access to proprietary CAT tools). However, also “motivation” and 
“interference of personal life in academic life” are two relevant categories, both over 25%. In both 
categories, we observed that most answers were from BA students and only 1 was from a PG student, 
in both categories, although most PG students were working students. The programme typology and 
the fact that this group was a bit older may, partially, explain why the motivation rate of PG students was 
higher and indicate a better ability to manage their personal life. 

These data are clearly connected to the online learning context – demand for technology and equipment 
- and remote learning (being home the “classroom”). Access to the Virtual Lab has, in fact, been a 
challenge with classes of over 20 students: most of the times the connection was slow and unstable, 
which explains the high percentage of this category. Social-economic status of the students, family 
environment and other technical difficulties were not accessed in this survey research, but we are aware 
that inequality has not been avoided. 

Nevertheless, learning CAT tools remotely has also had some advantages, as we can see in chart 4. 

 
Chart 4 – Major advantages of online learning. 

Even if most of the students have expressed to prefer face-to-face classes to learn how to use CAT 
tools, some advantages of remote learning such as no need to commute or having more time to self-
study have been pointed out. In fact, Porto is a metropolitan area comprising 17 municipalities, in an 
area of 2,040.31 km² [5]. This means that, in a non-COVID context, many students need to drive 
many kilometres/ or travel every day to attend face-to-face classes. Moreover, many of the 4500 
students are working students and attend evening classes, from 18:30 pm to 23:00, every day of the 
week. Being able to attend classes virtually definitely decreased this commuting effort in a convenient 
way for many students. Also, students coming from other cities all over the country, need to rent 
rooms/apartments, and stay in Porto region during the semester, which was not the case during this 
online semester and was also seen as an advantage.  

Very interesting is also the relevant percentages of increased cooperation among students, indicating 
that apart from the support strategies made available by the teachers, students also managed to be 
more solidary and cooperative in order to deal better with a less personal learning environment. 

Finally, it may come as a surprise that autonomous work is seen as an advantage, since in chart 2 it 
has been considered the least effective teaching-learning strategy. This is possibly because autonomy 
here has been understood as “learning at one’s pace”, rather than “learning alone”, as we believe has 
been the case in chart 2. Another interesting data is the fact that “access to the virtual lab” has both be 
considered a disadvantage (mainly because of the  slow connection and VPN access) and an 
advantage, if seen as an online resource, accessible from home, not demanding physical presence at 
ISCAP and therefore allowing the students to practice autonomously at their own’s pace again. 

Finally, we asked students if they felt they were prepared for the time and work management that online 
teaching entails and we can see the answers in chart 5. 
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Chart 5 – Question10: Do you think you were prepared for the time  

and work management that online teaching entails? 

As we can observe, most of the students (64%) confess that they were only partially prepared to manage 
all the work and time that learning online would demand from them. Since also approximately 49% 
already had some prior knowledge of online platforms and learning tools, assuming that most are also 
quite at ease with technology, namely in a more social sense, and being the summer semester 2020-
2021 the second experience of remote teaching-learning environment, we believe that it was not all new. 
However, the Virtual Lab was a complete innovation, and the courses on CAT tools quite specific and 
having a very hands-on approach, which increases the difficulty of learning at distance. We consider 
that these may be the main reasons to explain this partial lack of preparation. 

7 CONCLUSIONS 
Several challenges related to the emergency online teaching learning experience in tertiary education 
during COVID 19 times have been appointed by several studies [1] [2] [6] [7] [8]. Amongst the many 
drawbacks, there are the obvious technical hindrances (internet connection, equipment, access to tools), 
increasing inequalities among students, personal-emotional impacts and some learning delay or loss, 
among others. Also, in literature, benefits are identified and mainly related to a more flexible online 
teaching environment, including studying anywhere at any time, having more time for thinking and 
response [6]. This and other studies also state that not having to commute long distances, and being 
location-independent, account for the increasing popularity of online teaching and learning. 

We can therefore conclude that our results are perfectly aligned with most results focusing on online 
learning in COVID 19 context, albeit benefits and challenges can also depend on the learning level and 
topic and we could not find many studies focusing specifically on teaching translation tools online. 
However, [2] state that their study revealed many negative sentiments felt by students regarding online 
lectures. In our results, we could find some demotivation and displeasure in our students’ answers, but 
as shown in charts 2 and 3 general students adapted quite well and considered that both teaching mode 
and strategies were effective. Moreover, the fact that 99% of the students following continuous 
assessment were successful in their evaluation, which is the normal rate in face-to-face context, proves 
that students’ perception on the effectiveness of the modes and strategies, even when in a very hands-
on course, were correct. 

Both studies, ours and [2] also conclude that students were not completely prepared for classes 100% 
based on network and internet resources, but students in both studies also show a positive perception 
of the efforts made by lecturers to use asynchronous communication media (recorded videos, written 
manuals) and the Virtual Lab (vide charts 2 and 4). 

There were many perceptions that this survey research did not attempt to study, especially those related 
to inequalities and more personal or emotional impressions. Nevertheless, although we haven’t explored 
that topic in this article, we have data that allowed us to conclude that a hybrid teaching-learning mode 
(keeping some of the support strategies used this semester together with face-to-face classes) is for 
several of the respondents the ideal teaching-learning environment for translation tools’ courses. In fact, 
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data and the semester evaluation results have shown that there was no apparently learning delay or 
loss in the process of teaching computer assisted translation tools in an online context. We can thus 
conclude that the general impact on students has been quite positive. 

Another conclusion is that the increased effort of the teachers to offer extra teaching strategies to teach 
translation tools, especially a licensed software like SDL TRADOS 2021, during the corona virus 
pandemic was quite effective and decisive to minimize the difficulties associated with remote learning. 
In addition, also the creation of the virtual lab, with VPN access, contributed to the students’ learning 
process, bringing more flexibility, convenience and practice opportunities to their learning and studying 
process, which is in line with [1] [2] [6] [7] [8]. However, although students state that the online learning 
context has increased class cooperation, most students clearly prefer a face-to-face learning 
environment, where the possibility of having their doubts and questions answered in real time and of 
interacting with their classmates and teachers is seen as a powerful learning facilitator. 

Finally, although face-to-face classes are considered a better learning environment by these students, 
teaching how to use translation tools in a virtual environment does not seem to comprise learning, if 
synchronous and asynchronous activities, practices, resources and materials are aligned with technical 
and student’s needs and resources. “Practice gone virtual” in this study was a necessity in the context 
of COVID 19 school closure but, most certainly, this study allowed us to understand that some of the 
strategies used for online learning will continue to be effective and preferred by students (videos and 
manuals) as they enable a much-needed autonomous work and more flexible learning. 
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EXPLORING OPTIMAL DIALOGUE INTERACTIONS TOWARDS 
ENHANCING CRITICAL THINKING IN NETWORKED LEARNING: 

FINDINGS FROM A HIGHER EDUCATION ENVIRONMENT 

Ian McGowan 
University of Technology (JAMAICA) 

Abstract 
Networked learning (NL) provides opportunities for learners especially in higher education (HE) to 
develop their critical thinking in problem solving, an important 21st century competency, through 
dialogue with fellow learners to consider other perspectives, share and critique ideas and generate 
fruitful arguments. However, much of the literature in NL appear not to have yet examined NL 
environments at the HE level with the aim of identifying the types of interactions that are richer and more 
likely to lead to more positive learning outcomes from these environments. Therefore, a study was 
carried out to investigate some of these dialog interactions. During the study, 41 participants firstly 
undertook a computer science related topic assessment, secondly collaborated in small groups in an 
online chatroom environment on a computer science challenge on the same topic, and then finally 
undertook a second assessment. The captured corpus of participant conversations was manually coded 
then counted by dialogic indicator pairs against the corresponding participants. In terms of quantitative 
learning and critical thinking improvement through knowledge building as hypothesized, we investigated 
the dialogic indictor combination pairs that may have influenced the second assessment scores given 
the first assessment scores, and those leading pairs in terms of strength statistically using a set of 
regression models. The results demonstrated, that of the seven models and hypotheses examined, six, 
including all the hypotheses, were rejected outright suggesting that participants (1) contributing ideas 
alone while brain storming in a small group (2) justifying or asking for clarifications on conclusion 
statements made by another participant and (3) agreeing with an idea given by another participant with 
some justifications all have little or no positive learning consequences and may not help in building 
critical thinking. But the results suggest that the requesting the clarification or for an explanation of, or 
to prove the impact of an idea or a suggestion by a participant, may be the most significant contributory 
dialogic factor in generating a positive learning outcome and promoting critical thinking in NL 
environments even in small frequencies promoting the argument that higher-level questioning promotes 
problem solving during group discussions. On closer inspection of some of these interactions and about 
whom the interactions are attributed to, it was shown that these (1) command utterances in high 
occurrences and (2) participants acting as commanding moderators, leading and driving the group 
discussions influenced critical thinking. Discussions and implications of the findings follow to provide 
insightful understanding of this indictor pair and how this type of interaction, if employed in a NL setting 
and carefully, can enhance critical thinking capabilities in HE. The study provided some evidence that 
enhanced critical thinking and knowledge building during NL sessions that can be quantified statistically 
from the corpuses perhaps only from clarification of impact utterances. The study also suggests that 
instructors, in allowing participants to form groups to collaborate for learning in NL environments, should 
be mindful of the hierarchical social structure that is likely to form implicitly and the possible learning 
impact on the respective groups from the structures. 

Keywords: Networked learning, interactions, corpuses. 

1 INTRODUCTION 
Preparing their students to think critically in problem solving and making decisions is now even more a 
primary goal of educators in higher education (HE) and continues to be a major concern of the educators. 
Especially at this level, enhanced critical thinking in problem solving is considered a significant variable 
in any student learning process [1], and has emerged as an essential HE outcome as HE institutions 
respond to external accountability pressures [2]. Networked learning (NL) in HE, with its Internet-based 
information and communication technologies, provides opportunities for learners to develop their critical 
thinking capacities though dialogue with fellow learners, to consider other perspectives, negotiate and 
critique ideas, thoughts and arguments of others [3][4]. 
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While online discussion forums for learning are important predecessors of NL, technological and 
pedagogical developments in text-based discourse analysis point to the importance of text-based social 
dialogic learning spaces in computer-mediated learning environments [1][5]. As NL environments and 
pedagogy are increasingly being applied in HE, and given that there is growing use of a variety of 
communication media to provide NL in HE [6], it is important to recognize that dialogue is the primary 
mechanism for maintaining connections between participants and developing knowledge using a NL 
environment. 

Among the key aspects of NL is social and intellectual interactions [7], so examining such interaction 
patterns to examine participants’ activities and relationships in the learning network, have the potential 
to uncover ‘rich’ interactions in NL and their association with learning outcomes [8]. 
Towards identifying an optimal set of dialogue interactions for developing critical thinking in HE learning, 
a one-week intervention was carried out using a popular social media technology in creating a NL 
environment with affordances of text-based social dialogic learning. 
In this research, we will be (1) presenting a web-based collaborative NL environment designed and 
implemented for the computer science program to facilitate the dialogue and (2) from the collected 
dialogue, quantitatively evaluate students’ critical thinking in problem solving performance using a 
multiple regression analysis in relation to their participation in NL. The results of this study may have 
implications for educators in HE in the design of their NL environments, how participants are instructed 
or advised before coming together for NL sessions. 

2 LITERATURE REVIEW 
To understand learning in a network especially to create a problem solving environment, there are many 
methods and measures that have already been proposed [3]. In this section will be reading about some 
of the NL methods and frameworks that have been investigated, some of the roles of interactions 
between participants in NL environments that have been highlighted and finally how critical thinking 
have already been embedded in the learning processes in some NL environments at the HE level.  

In recent years, an increasing number of studies have investigated methods of and frameworks for 
analyzing interactions between participants in online discussion and NL environments by illuminating 
the flow of information exchanged for ‘rich’ dialogue. As a result, a number of models and tools have 
been developed in order to analyze discussions to illuminate cognitive activity to measure higher levels 
of learning, critical thinking and examine relationships between interaction and learning (e.g. [9][10] 
[11]). One of the promising approaches used to evaluate higher-order learning is the PI model. [12] 
found that the PI model 'to be the most relevant to the analysis of the cognitive dimension and represents 
a clear picture of the knowledge-building processes occurring in online discussions'.  More specifically, 
synergistic interaction (focused and coherent forms of student–student communication) was found to be 
significantly associated with higher-order thinking. [13] also indicated that the PI model in the community 
of inquiry is suitable for assessing critical thinking, as the community of inquiry framework has been 
continually developed and has been widely cited in the literature. In [3], a study was carried out to 
investigate the optimal conditions in a learning analytics NL environment for fostering critical reading at 
the grade nine level. Individual and collective social network metrics (in the form of posts made by the 
students), critical reading scores, and self-reporting survey data were used to quantitatively evaluate 
students' critical reading performance in relation to their participation in NL. Results from the Koh study 
highlight several optimal conditions, notably that is not just participation of the learner that enhances 
critical thinking, but the learners' reciprocity in replying and the distance of the posts in the network. 

Social and intellectual interactions between people are an integral process of learning [14][15] [16] and 
are key to NL [6]. These interactions are primarily carried out through dialogue, highlighting the role of 
text-based dialogic interaction for knowledge co-construction and learning in NL environments [4][17]. 
From a text-based dialogic discussion board study involving student-teachers [18], it is believed that by 
reading their lesson preparation interactive communications, the participants gained access to each 
other’s epistemological understandings of learning and teaching. 

Although critical thinking in problem solving and decision making can be embedded in the curriculum at 
the HE level, and taught in various ways, critical thinking performance is more likely to be influenced by 
the lesson material [19]. Lesson material intentionally designed with interactions into the learning context 
is important for high quality interactions to occur [60]. In a more structured NL environment, [20] found 
that higher level critical thinking was achieved during knowledge construction than in structure less NL 
environments. A measure of the structure in the NL environments are the levels of scaffold students’ 
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interactions with scripts built in [3]. Scripts are often used to describe and/or run online collaborative 
learning activities [21]. When guided by scripts, the learners are stimulated to construct specific 
arguments by providing them prompts on which they have to respond [22][23]. [24] found that university 
students using thinking and knowledge type scripts to tag their contributions, displayed a greater depth 
of critical thinking as compared to a control group. Structuring interactions in NL environments to foster 
critical thinking in problem solving and decision making as these findings stress, are important. 

For this paper, a critical thinking in problem solving pedagogical scaffold model based on the 
multiliteracies pedagogical framework in [3] is proposed in determining a set of optimum dialogue 
interactions in a NL environment that enhances critical thinking. [3] uses a set of interaction variables 
that appear more consistent with the interactions I expect in my study.   Thus this study aims at validating 
the hypothesized quantitative model, which implies measuring the critical lenses and critical talk type 
dialogic indicator variables in pairs and verifying the hypothesis. These variables are explained in section 
2.1. 

2.1 Critical Thinking in Problem Solving (ctPs), a proposed model 
The regression model (ctPs) comprises of three critical lenses (message, inference and impact) and 
nine critical talk types (ideate, justify, agree, agree with justification, disagree, disagree and add 
justification, disagree against justification, clarify and decision) representing dialogic indicators (or the 
independent variables) crucial to critical reasoning. A thirteenth independent variable is the pre-ctPs 
intervention assessment grade (Pre). The dependent variable is the post intervention assessment grade 
(Pst). We continue with an examination of the research literature to define these dialogic indicator 
variables. Then we define the regression model of the ctPs. 

2.1.1 Critical Lens – Message (Msg) 
“What is the text/author telling the reader?” [3] 

The purpose of questioning an author’s voice can help students find their own voice [25]. Recent studies 
have pointed to the possibility of engaging student into the process of giving meaning to the narrative 
strategies adopted by an author [26]. According to [25], to construct meaning of a text, readers are 
required to recall, retrieve and reflect on their prior experience or memory. Supported by [24] and [25], 
close reading and understanding of hidden and implied meaning improved the critical thinking process. 
In this sense, we build our quantitative regression model of the ctPs by regarding the message dialogic 
indicator as a contributory factor of critical thinking. 

2.1.2 Critical Lens – Inference (Inf) 
“What conclusion did I draw from the text and why?” [3] 

Critical thinking is believed to include the component skills of analyzing arguments, making inferences 
by using inductive or deductive reasoning [29]. [30] explored the relationship between critical thinking 
skills and academic achievement among 60 psychology students over the three United States HE 
institutions. The results of their study revealed that the ability to draw valid inferences was a significant 
predictor of higher achievement scores. We therefore regard the inference dialogic indicator as an 
influencing variable in our quantitative model of the ctPs. 

2.1.3 Critical Lens – Impact (Imp) 
“How persuasive is the message?” [3] 

All persuasive messages advocate a particular position with the goal of getting the receivers to think or 
behave a particular way. The advocacy, therefore, more or less states a claim that the source expects 
the receivers to accept as true [31]. Scholars believe that a message has a powerful impact on 
persuasion and can structure, transform, and create knowledge; evoke emotions; and change attitudes 
[31]. Hence we include in our model of the ctPs the dialogic indicator of impact. 

2.1.4 Critical Talk Types – Ideate (Ide) 
“I think that….” [3] 

Collaborative activities expand students’ ideas as they learn from the experiences and knowledge of 
their classmates [32] helping them to develop their ability to think and their confidence in generating 
ideas. Seeing ideas different from their own broadens students' perspectives, sheds light on obscure 

3382



 

 

connections, and inspires students to come up with ideas they might not have thought of alone [33].  
These findings suggest that ideate is an influencing dialogic indicator hence is included in our 
quantitative model of the ctPs. 

2.1.5 Critical Talk Types – Justify (Jus) 
“I think so because…” [3] 

Cognitively, students construct knowledge using evidence and explanations [22] in the process of 
engaging in constructive arguments. Collaborative argumentation is a complex phenomenon with 
multiple dimensions [22], involving both cognitive (quality of argumentation) and social aspects 
(statements, questions, answers and requests). The quality of argumentation refers to students’ 
justifications (evidence and explanations) to support their claims and evaluations [34][35]. Higher quality 
argumentation in the form of justifications can improve collaborative learning [36]. As such we regard 
the justify dialogic indicator as an influencing variable hence is included in our quantitative model of the 
ctPs. 

2.1.6 Critical Talk Types – 
Agree (Agr); Agree with justification (AgrJ); Disagree (DisAgr); Disagree and add justification (DisAgrJ); 
Disagree against justification (DisAgrAJ) 

Evaluations of ideates and solutions include agreements, neutral actions, and disagreements [37]. For 
the purpose of this paper, agreements fully accept an ideate and disagreements reject at least part of 
an ideate. Since agreements are supportive and enhance social relationships [38], members often 
repeat shared information to create common ground and solidarity [39]. In contrast, disagreement(s) 
might threaten social relationships. Hence, group members often prefer to agree rather than disagree 
[40].  

Disagreements include alternative ideates [36], disagreements with the thesis, or disagreements with 
justifications [41].  Alternative ideates express other views without explicitly disagreeing with a previous 
ideate. Participants disagree with justifications to challenge the bases of the prior ideates [36][41]. In 
this context we include agree, agree with justification, disagree, disagree and add justification and 
disagree against justification as influencing variables in our quantitative model of the ctPs. 

2.1.7 Critical Talk Types – Clarify (Cla) 
“I need to ask…” [3] 

Many authors have written persuasively about how questions are essential to learning [42]. For example, 
[43] writes, “All our knowledge results from questions, which is another way of saying that question-
asking is our most important intellectual tool”. Since then, numerous previous studies showed positive 
impact of higher order thinking questioning on problem solving tasks [44][45][46]. The use of higher level 
questioning is also well known to promote problem solving during group discussions because the level 
of the thinking that occurs in the classroom is the outcome of the level of questions asked by both 
students and teachers [42][44]. Question types are related to the use of evidence and explanations 
during collaborative learning. [47][48] divided questions into fact-oriented vs. explanation-oriented. The 
former seek factual information (e.g., ‘what’, ‘which’, ‘where’ and ‘when’), while the latter seek 
explanations (e.g., ‘why’ and ‘how’ questions [49]. We include in our model of the ctPs the dialogic 
indicators of fact-oriented question and explanations-oriented question. 

2.1.8 Critical Talk Types – Decision (Dec) 
“Let us…” 

Decision making while collaborating is more than just choosing what to do since it involves a logical 
commitment no matter how that commitment was simple [50]. In addition, it often demands making a 
commitment on behalf of others and, then, asking them to adhere to it. [51] explained decision-making 
to be an intellectual exercise designed to replace a set of alternatives to face a certain situation or a 
problem. [52] further identified decision-making process as a mental process of a complex psychological 
behavior, which does not only demand facing multiple choices but also gathering as much information 
as possible regarding these choices and then selecting the most appropriate strategy among and 
utilizing it to reach the desired goal. In this sense, we regard the decision dialogic indicator as an 
influencing variable hence is included in our quantitative model of the ctPs. 
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3 METHODOLOGY 

3.1 Design 

3.1.1 The quantitative regression model 
Pst = Pre + (Critical Lens Factorg, Critical Talk Type Factork) + Ɛ 

According to the model of the ctPs, a participant’s performance on the post ctPs assessment is 
statistically explained by his/her pre ctPs assessment grade together with his/her critical lens factorg and 
critical talk type factork paired, considering the error Ɛ. Where g comes from 1-Msg|2-Inf|3-Imp and k 
comes from 1-Ide|2-Jus|3-Agr|4-AgrJ|5-DisAgr|6-DisAgrJ|7-DisAgrAJ|8-Cla|9-Dec. 

3.1.2 The hypotheses 
H(3,4) The impact and agreement with justification indicator pair (agreement of impact with justification) 

has the most influence on the participant’s performance than all the other pairs 

H(2,2) The conclusion with justification indicator pair (justified conclusion) has the most influence on the 
participant’s performance than all the other pairs 

H(2,8) The conclusion and clarification dialogic indicator pair (asking for clarification about a conclusion 
drawn) has the most influence on the participant’s performance than all the other pairs 

In keeping with [22] and [23], we prepared a set of guided scripts with sufficient worked SQL examples 
for the participants to reference. Participants therefore were encouraged at the beginning of the 
intervention to use justifications throughout in keeping with [21] and ask each other to explain a given 
idea, point or position. 

In this regard we expect or hypothesize that interactions with justifications and clarifications will 
contribute most to critical thinking and ultimately explain the post intervention assessment results more. 

3.1.3 The intervention 
Database SQL query writing is one of the most crucial computer science skills set necessary to do well 
in some of the university year 3 and year 4 level courses. This intervention would help to introduce the 
SQL writing topic to the participants at the appropriate level. 

Data from one study was used. During the study, participants collaborated in small groups in an online 
chatroom environment on the same query writing tasks for the computer science related subject of 
Database Management. In terms of quantitative learning and critical thinking improvement through 
knowledge building as hypothesized (H(3,4), H(2,2) and H(2,8)), we investigated the dialogic indicator 
combination pairs that may have influenced the second assessment scores given the first assessment 
scores, and those leading pairs in terms of strength statistically using a regression model. 

3.2 Participants 
Participants were second and third year computer science degree students in the Faculty of Engineering 
and Computing at the University of Technology, Jamaica in the capital city of Kingston, Jamaica. Both 
cohorts in full were invited to participate from which a total of 59 students accepted. From that group, 
41 completed the mandatory three (3) tasks. Ranging from the age of 17 years to 28 years, this final 
group comprised of 21 males and 20 females. None of the participants had undertaken a formal course 
in database query writing prior. 

3.3 Learning Objectives 
The topic of the 3rd year level database management course is called SQL (Structured Query 
Language), a technique used to query a set of related data tables. At the end of the learning activities 
over the four (4) consecutive days, participants should be able to write efficient SQL scrips to solve 
complex queries. 

3.4 Task 1 (Day 1, 5 hours) 
Participants were asked to complete a five (5) question assessment individually given a set of related 
data tables. Each of the questions comprised of a complex query to solve with an SQL script. 
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3.5 Task 2 (Days 2-3) 
In this first part of the intervention, participants were introduced to data tables, table rows, interpreting 
table relationships, implementing relationships and implementing query criteria. Included in the 
intervention are the guided scripts as a reference material in keeping with [22][23] and [53]. 

Participants then formed themselves into groups of 4-5 persons each to collaborate exclusively on and 
using WhatsApp. WhatsApp, a popular text messaging, image sharing, video sharing and voice 
messaging app for mobile devices appears suitable in facilitating a NL environment that supports, 
promotes and encourages social and intellectual interactions between the participants in a problem 
solving challenge. The platform also allows for me (as the class tutor), to tap into the various private 
group conversations with scaffolding interventions where necessary. 

With an additional feature of group chatting, this free service, already familiar to all the participants, 
facilitated collaborative learning. Participants were given material on SQL to include a different set of 
related data tables and nine (9) complex query questions. Four of questions were already solved. In 
keeping with an evaluativist epistemology approach, groups were encouraged to brainstorm inside the 
group, ask each other probing questions, test each other’s SQL scripts and ideas (in keeping with [54] 
and [58]) in solving the remaining five questions together. 

3.6 Task 3 (Day 4, 80 minutes) 
Participants were asked to complete a five (5) question assessment individually. In fact, this assessment 
was exactly the same given for the pretest (in Task 1). 

3.7 [DPCS] Dialogic Pair Classification Scheme [3] Employed 
The text data collected in Task 2 represented the individual group conversations thus constituted a 
corpus of participant collaboration (the first 60% approximately of each group log file). Regression 

A regression analysis on the data was performed to indicate how effective the learning improvements 
were and/or which dialogic pairs are the strongest. The following seven (7) regression models to include 
the three (3) hypotheses were tested. 

Pst = Pre + Pair Code(1,1) + Ɛ Pst = Pre + Pair Code(2,2) + Ɛ  H2 Pst = Pre + Pair Code(3,3) + Ɛ 
Pst = Pre + Pair Code(2,8) + Ɛ   H3 Pst = Pre + Pair Code(2,3) + Ɛ Pst = Pre + Pair Code(3,4) + Ɛ   H1 
Pst = Pre + Pair Code(3,8) + Ɛ   

The pair codes (2,8), (1,1), (2,2), (3,3), 2,3), (3,4) and (3,8) were the most frequently used. 

4 RESULTS 
Results from the regression analysis performed on the data of dialogic pairs to determine the 
performance strengths and characteristics of the respective models statistically, are shown in Table 1.  

Table 1 – Regression Results 

 

As shown in Table 1, there was no strong statistical evidence to support H(2,2), H(2,8) and H(3,4). Of the 
three, and based on the pair code p-values on the pair codes, H(2,2) performed the worst with a value of 
0.872 with a r2 of 0.223. H(3,4) showed a p-value of 0.406, and with a slightly better r2 value of 0.237. 
H(2,8), with the highest frequency of 163, with a pair code p-value of 0.364 and a r2 of .239 is the strongest 
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of the three hypothesis however. Pair code(3,3) with the highest pair code p-value of 0.949 and lowest r2 
of 0.223 performed the worst of the seven regression models. 

Model Pair code(2,3) with a pair code p-value of 0.318 and a r2 of .243 while was rejected, did show some 
encouraging strength. But with the least frequency (of 36) of the seven models assessed, a p-value of 
0.03105 and a highest r2 value of 0.314 model Pair Code(3,8) was showed to be the strongest model 
statistically and resulted in being the only model accepted. This further suggests that for every 
percentage gain on the second assessment, an average of 3.570 (coefficient) Pair code [3,8] was 
helpful.  

The results of the series of regression analysis strongly suggested all three hypotheses [H(2,2), H(2,8) and 
H(3,3)] and two of the other four models examined (Pair code[1,1] and Pair code[3,3]) were much too weak 
statistically, leading to their full rejections. In the case of Pair code(1,1) which made up almost thirty-eight 
percent of the overall corpus, this failure in the model may suggest that contributing ideas alone while 
brain storming in a small group has little or no positive learning consequences. The weaknesses of H(2,2) 
and H(2,8) suggest also that participants justifying or asking for clarifications on conclusion statements 
made by another participant may not be a significant contributory factor in building critical thinking on its 
own. H(3,4) proving to be without any strength statistically is suggesting that participants agreeing with 
an idea given by another participant with some justifications on its own may not help in building critical 
thinking. Model pair code(2,3) was rejected overall, but with an encouraging level of strength may suggest 
that agreeing with another participant’s conclusion or inference with justification contributes slightly to 
the learning outcome. 

The analysis however provided a statistical support for the Pair code(3,8) suggesting that the requesting  
the clarification or for an explanation of, or to prove the impact of an idea or suggestion given by a 
participant,  may be the most significant contributory dialogic pair factor in generating a positive learning 
outcome and promoting critical thinking in NL environments even in small frequencies. I returned to 
some of the group corpuses to review fragments of Pair code(3,8) used, to learn to whom these 
conversations are attributed, and how Pair code(3,8)  utterances are used.  

5 DISCUSSION AND CONCLUSION 
The purpose of this study was to validate a quantitative model of a proposed critical thinking enhancing 
approach in a NL environment, and to investigate (1) the critical thinking building effects, if any, of the 
natural dialogic communication between participants in small groups in a computer science related 
discipline in the form of critical lens and talk type pair factors, and (2) by how much these dialogic pairs 
contribute to predicting participant assessment performances in a NL environment. 

As the results demonstrated, of the seven models and hypotheses examined, six including all the 
hypotheses, were rejected outright. The only accepted model was Pair code(3,8) as the dialogic pair of 
variables that generated a positive learning outcome and best promotes critical thinking in NL 
environments. Pair code(3,8) also seem to be consistent with [42] and [44] that argue that higher-level 
questioning promotes problem solving during group discussions. 

The results of Pair code(3,8) is strongly suggesting that  command utterances in high occurrences, 
influence critical thinking while giving the participation some direction. In my experience with the working 
with participant 276 (in fig 1) and participant 248 (in fig 2) in the classroom, these two students are both 
well respected by their peers, appear to have gotten their peer’s approval, demonstrate strong content 
knowledge in the class topics, and actively command attention during class times. According to [55] and 
[56], imperative or command utterances (as demonstrated in Figs. 1 and 2), are used to control the 
direction of a group discussion which can change at any moment especially if one of the members 
doesn’t find the current conversation useful, needs to be guided or appears to be negative. Command 
utterances [such as a Pair code(3,8)] in the form of are also used to set the mood of the conversation.  
Hence it appears that in their respective groups in our study, these two participants act as commanding 
moderators, leading and driving [primarily with Pair Code(3,8) utterances]  the group discussions in 
positive learning directions, at the risk of appearing as authoritative however. 

In this paper, an empirical investigation of the optimal set of dialogue interactions in a networked learning 
environment for enhancing critical thinking in problem solving capacities among computer science 
students in higher education was conducted. The networked learning environment included a popular 
web-based text messaging platform that supported social and intellectual interactions between the 
participants in groups, tutor supporting and tutor interventions. We found that interactions that included 
justifications contribute very little to enhancing critical thinking but found that interactions that included 
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a request to clarify an explanation or to prove an impact, strongly contribute to the enhancing of critical 
thinking. On closer inspection into these interactions however and from personal experience working 
with the involving participants directly, it was found that these participants apply commanding and 
direction driving utterances around these request to clarify interactions.   

This has implications for the blending in of or reliance on NL environments to supplement campus-based 
or on-line courses. Every learning group has or develops an implicit hierarchical social structure [57] 
that tends to be driven by or allows some form of authoritative discourse as a result, but for authoritative 
discourse to work in NL sessions and for the lead person(s) to be accepted and be approved by the 
other participants in the learning group. 

This study has some limitations. First, the manual coding is subjected to inconsistencies especially 
because analyzing interactions often requires an interpretation of the context within which the utterance 
was used [59]. Future research in this methodological issue in addressing reliability of the coding with 
some level of automation is needed. Second, the rejection of all of the hypotheses, suggests a level of 
weakness in the proposed critical thinking problem solving model for NL environments. A key 
contributory factor is the fact that the list of dialogic variable indicators may need to be expanded [from 
the twelve used in this study] to capture more of the intent meaning of the participants. Future research 
should seek to compile a stronger list of indicator variables. 

The results of the study provide some conditions necessary for a successful networked learning 
environment at the higher education level. Provided were some evidence that enhanced critical thinking 
and knowledge building during networked learning sessions that can be quantified statistically from the 
corpuses perhaps only from clarification of impact [Pair Code(3,8)] utterances as the proposed model 
proved. Instructors, in allowing students or participants to form groups to collaborate for learning in NL 
environments, should be mindful of the hierarchical social structure that forms implicitly and the possible 
learning impact on the respective groups from the structures. 
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E-PORTFOLIO: TECHNOLOGY TO SUPPORT ACTIVE PEDAGOGIES 
AND KNOWLEDGE MANAGEMENT IN HIGHER EDUCATION 

C.I. Peña-de-Carrillo, I.C. Barragán-Arias 
Universidad Autónoma de Bucaramanga (COLOMBIA) 

Abstract 
This paper describes a significant experience in higher education based on the electronic portfolio as a 
mediating technology for the teaching-learning process focused on active pedagogies and the 
development of digital and citizenship competencies in teachers and students, taking into account the 
European Framework of Digital Competencies. The proposal demonstrates how the digital portfolio 
allows the development of teaching-learning activities in a diversified, entertaining, reflective, 
participatory, and critical way that favors implementing active education in the classroom and managing 
information and knowledge to promote meaningful learning. 

The experience was carried out at the Universidad Autónoma de Bucaramanga (Colombia), with 420 
students from the Faculties of Engineering and Economics, Administrative and Accounting Sciences, 
during the development of the mandatory courses of Project Evaluation and Entrepreneurship, and the 
elective class of Financing for Entrepreneurs, in the second semester of 2019, and first and second 
semester of 2020. As facilitating and mediating tools of the educational process under the concept of 
the digital portfolio, the virtual board TRELLO and Google-Drive are used. 

This practice has been essential in the above context because it has allowed the pedagogical 
transformation supported by Information and Communication Technologies, favoring student-centered 
learning through a series of activities that strengthen students' autonomy and their learning preferences 
based on learning styles.  

The digital portfolio not only facilitates the construction of knowledge through the recording of evidence 
that led to the achievement of the Expected Learning Outcomes (OER) but also allows students to 
manage learning information, reflect on their actions, take responsibility for what they learn, project the 
application of the knowledge acquired in their professional performance and make decisions, i.e., self-
regulate their educational process. Likewise, teachers have been able to self-regulate their teaching 
work through information management, mediation, enrichment, and feedback of the teaching-learning 
processes involved, all in a space provided with resources and evidence at their fingertips. 

As mentioned earlier, the methodology used to describe the experience focuses on the educational 
process developed with the technological mediation of the digital portfolio in the context, supported in 
turn by educational theories that promote active learning. The evidence of teacher and student 
performance, the evaluation rubric of the portfolio, the knowledge achieved and not achieved by the 
students, reflections on the teaching process, possible risks that may arise with the experience, and the 
improvement plan and recommendations for future applications are analyzed with a view to the creation 
of communities of practice. 

Keywords: Teaching innovation, e-portfolio, meaningful learning, active learning, digital competencies. 

1 INTRODUCTION  
The educational process implies a bilateral relationship where the teacher guides learning development, 
and the student who feels, thinks, and acts to learn. This educational process must be satisfactory for 
both subjects, which means that the teacher must manage it using different pedagogical strategies, 
which nowadays are centered on the student, considering three phases: before, during, and after each 
encounter, to know the evolution of learning. 

From the legal aspect, through decree 2566 of 2003 [1], the Colombian Ministry of National Education 
proposes academic credit as the unit of measurement of the student's academic work. This measure 
reflects the teacher's support time or contact hours with the student and the student's independent study 
time necessary to achieve the learning goals. 

Concerning academics, the student learning process must be comprehensive and meaningful, i.e., the 
teacher manages to learn and in different environments, uses pedagogical strategies to develop the soft 
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and intellectual skills needed by the professional of the 21st century: critical thinking, cooperation, 
creativity, autonomy, self-learning, etc. [2]. As technology is currently the means to facilitate learning, 
didactic strategies should not ignore this technological mediation in the classroom. 

The digital portfolio is one of those strategies mentioned above, which seeks, through technological 
mediation, to promote meaningful learning of students, facilitating knowledge management and 
documentary management of the evidence recorded as support for such learning (resources for the 
appropriation of knowledge and products resulting from the development of the learning activity), later 
consultation and application in professional and personal contexts [3],[4]. 

This paper describes a significant experience using the digital portfolio to strengthen students' active 
and personalized learning in two courses of the engineering programs and one course of the business 
administration program at the Universidad Autónoma de Bucaramanga UNAB (Colombia). The fact of 
considering the students' learning style according to Felder's learning style Model [5] to facilitate the 
construction of the portfolios based on their preferences and subjective tastes at the time of learning, 
which is a motivational factor, is highlighted.  

Two tools constitute the basis for the construction of the students' digital portfolios that are oriented, one 
(TRELLO), to explicitly present the learning achieved in some subject and facilitate feedback from the 
teacher and the other (Google drive) to carry out the documentary management of all those evidence 
generated as a result of learning either in support resources or in advanced knowledge. 

Trello is an online collaboration tool developed to facilitate project management through self-
documented boards with multimedia resources. Its interface is intuitive and is managed by including lists 
of sticky notes that correspond to the tasks. Information regarding the projects the team is working on, 
the people involved in them, and the percentage of progress of those projects is easily observable with 
a single click from the main project dashboard. Collaboratively, it is possible to support the development 
of these tasks, including photographs, files of all kinds, comments, and reflections [6]. 

An important aspect to consider is the ease of integration that Trello has with Google tools, such as the 
calendar and cloud storage. In this way, the follow-up of activity planning and document management 
strengthens project management and document management skills, which are necessary for the 
knowledge management of the projects addressed. 

GoogleDrive is Google's cloud service that allows storage and synchronizing files for easy backup and 
access from multiple devices, such as a personal computer, smartphone or tablet.  It can also permit 
collaboration, sharing documents, and editing documents in real-time. 

The organization of this document is as follows: section two presents the methodology used for the 
systematization of the experience. The results obtained are the subject of section 3, and finally, the 
document closes with the conclusions. 

2 METHODOLOGY 

2.1 Population 
The following population executed the strategy of using the digital portfolio as mediated technology for 
the teaching and learning process at the Universidad Autónoma de Bucaramanga: 

School of Engineering (299 students from the following programs: Biomedical Engineering, Systems 
Engineering, Energy Engineering, Marketing Engineering, Mechatronics Engineering, and Financial 
Engineering). 

Faculty of Economic, Administrative, and Accounting Sciences: (121 students from the Business 
Administration Program).  

Ages: 75% of the students are between 19 and 21 years old, 22% between 22 and 24 years old, and 
3% over 25 years old.  

Gender: 79% of the students are male, and 21% are female. 

2.2 Students' learning needs 
The courses addressed by the students with the digital portfolio strategy were Project Evaluation and 
Financing for Entrepreneurs in engineering and Entrepreneurship in the area of economic, 
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administrative, and accounting sciences.  Students were required to learn about document and 
knowledge management, metacognition (reflecting on the acquired learning), autonomy, responsibility, 
and collaboration to develop the disciplinary component. 

2.3 Educational foundations 
The following background of education supports the development of the educational experience with 
the e-portfolio as technology to mediate the teaching and learning process: 

Educational theories: constructivism (80%), behaviorism (20%), cognitivism  

Active pedagogies: problem-based learning, project-based leaning [7], case-based learning [8] and 
flipped classroom. 

Competence improvement: digital [9], citizenship, disciplinary, and professional competencies 

Expected Learning Outcomes (ELO): students work in teams to develop business plans, students 
demonstrate their learning process, students efficiently manage organizational documents to build 
projects, and students reflect on the learning achieved and its impact on professional performance. 

Learning evaluation tools: checklists and rubrics. Table 1 shows the aspect of the rubric that evaluates 
the digital portfolio. 

Table 1. Rubric to evaluate the e-portfolio. 

Condition Percentage (%) Description 
Presentation 10% The portfolio contains presentation elements and the required activities in 

detail. Order, writing, and spelling 

Quantity of 
information 

30% Search for additional sources of information and bibliography to complete 
those offered by the teacher to broaden and deepen the contents covered. 
The portfolio contains at least three types of evidence for each topic seen. 

Synthesis of the 
information 

20% Understanding and integrating each of the topics covered in the course 
(theory + practice) shows a logical, harmonious, and detailed sequence 
according to the course progress. 

Metacognition 25% The portfolio contains the student's reflection on the learning topic addressed 
in class. It relates the topic's content to their previous experience and future 
applicability in personal and professional matters (top eight lines). 

Attitude 15% The portfolio is the student's daily work tool; therefore, they enter regularly to 
record evidence of the support resources used and the knowledge 
construction generated. It evidences active and proactive participation. 

Source: adapted from [11] 

2.4 Procedure for the e-portfolio implementation 
1 On the first day, the teacher introduces the learning context by reviewing the course syllabus, 

pedagogical strategies, digital technologies to support the process and improve personal 
productivity, the learning management platform (Moodle), learning objects, bibliographic 
resources, and evaluation methodology. 

2 On the second day, both teachers and students address the process of defining the structure of 
the digital portfolio using TRELLO tool for presentation of evidence of teaching-learning and 
knowledge management (see in Fig. 1 the teacher TRELLO Board aspect); and GoogleDrive tool 
to create the documentary repository, in the domain unab.edu.co (see in Fig. 2 how teachers 
structure the review of the students' documents' organization in GoogleDrive).  These digital 
technologies must be appropriated for the development of the course in its entirety, within the 
classroom either in problem-solving activities, cases, projects, etc., during independent work, and 
in the flipped classroom for the course topics conceptualization. 

3 Subsequently, students respond to Felder's learning styles questionnaire to know how they can 
construct knowledge according to their learning style (Felder's booklet recommends the best 
strategies to facilitate students' autonomous learning), then, they record the evidence of learning 
styles in their digital portfolio, as part of the presentation of their profile, which includes a 
photograph and a video with their personal and professional interests in relation to the 
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development of the course. The support resources offered by teachers are also recorded: lecture 
guide, reflection articles, case studies, bibliographic references, etc. 

4 Finally, as the course progresses, students develop the activities presented in the classroom 
according to the pedagogical strategy chosen by teachers, build knowledge, make a personal 
reflection about the knowledge acquired, record the evidence in a digital portfolio both in TRELLO 
and GoogleDrive and prepare new subjects in a flipped classroom. 

5 Teachers, in turn, monitor the learning process using reactive and proactive feedback on the 
student's individual and group performance and reflect their comments and qualifications on the 
students' digital portfolios.  

6 At the end of the experience, teachers reflect and analyze the students' achievements to highlight 
success factors and elements of improvement for the design of action plans in future practices. 

 
Figure 1. An aspect of the teacher's board presenting the list of activities, the requirements to 

develop them, the support resources, the rubric for evaluation of the expected learning outcomes, 
and the schedule for the results' socialization. 

 
Figure 2. Process of teachers' viewing and tracking the student's digital portfolio in GoogleDrive. 
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3 RESULTS 

3.1 Concerning using the learning style for portfolio appearance and evidence 
recording 

When teachers follow up the learning activities through the digital portfolio, they can observe how 
students construct knowledge according to their learning style. For this experience, Felder's learning 
styles model is vital as the basis for identifying students' learning styles taking into account the 
dimensions of processing (active/reflective categories in their solid and moderate tendencies), 
perception (sensitive/intuitive categories in their solid and moderate tendencies), reception 
(visual/verbal categories in their solid and moderate tendencies) and progress (verbal/global categories 
in their solid and moderate tendencies) on learning information. It is also important to note that the 
neutral category in each dimension may appear, indicating that the learner can perform in a balanced 
manner in each dimension.  

The following sequence describes this assessment: 

1 The portfolios of verbal students, for the most part, present a purely textual and flat structure, 
accompanied by oral evidence (text and audio formats) (see Fig. 4).  

2 Intuitive students apply a lot of creativity to give their portfolios a touch to present the learning 
information in a clear and easy-to-understand manner. 

3 Visual learners rely primarily on multimedia resources and build concept maps to enhance their 
individual production. 

4 Sensitive learners include and generate thematic podcasts to strengthen their knowledge and 
watch videos of actual cases and events to complement their learning. 

5 Regarding the progress in the follow-up of the course curriculum, there were no observations 
other than sequentiality because the development of university academic programs in Colombia, 
according to guidelines of the Ministry of National Education, must be approached sequentially. 

Fig. 3 shows the appearance of the digital portfolio of an active (processing dimension), sensitive 
(perception dimension), visual (reception dimension), and neutral (progress dimension) student according 
to the dimensions of Felder's learning styles model.  

This knowledge that teachers obtain about the way students learn allows them to focus their attention 
on those who present differentiated learning styles, to accompany them in the process of making this 
style evolve to the neutral level, which strengthens the development of soft skills such as teamwork, 
reflection, analysis, and interpretation of information from various sources, in various formats, etc. [12]. 

In this sense, UNAB uses strategies for teamwork, combining students with different learning styles to 
complement each other's needs and take advantage of collective intelligence to evolve. 

 
Figure 3. e-portfolio of a student with visual, active, intuitive, and neutral learning styles 

 considering the dimensions of Felder's learning style model. 

3395



 

 

 

 
Figure 4. e-portfolio of a student with reflexive, neutral, verbal, and neutral learning styles 

 considering the dimensions of Felder's learning style model. 

3.2 Concerning the portfolio evaluation 
An online questionnaire was applied to 420 students of the project evaluation and financing for 
entrepreneurs courses of the Engineering Faculty and Entrepreneurship course of the Economic, 
Administrative and Accounting Sciences Faculty, achieving a response from 250 students (59% of 
representativeness). The students' responses allowed to demonstrate the following: 

1 According to the semester they are studying: 53% are in the eighth semester, 19% in the ninth 
semester, 16% in the seventh semester, and the remaining 12% are in the fifth, sixth, and tenth 
semester. 

2 According to the program, they are studying: 37% belong to Systems Engineering, 28% to Energy 
Engineering, 16% to Mechatronics Engineering, 9% to Biomedical Engineering, and 10% to 
Business Administration. 

3 According to age and gender: 75% are between 19 and 21 years old, 22% are between 22 and 
24 years old, 3% are older than 25 years old. 78% are male and 22% female. 

Regarding the structure of the learning portfolio organized in four sections, the students' opinion was as 
follows: 

91% considered it worthwhile to record evidence of the activities performed in class. Some of the 
reasons were: "It helps to keep better control of the activities to be performed, in an orderly and concise 
manner; when studying for the quizzes it is a fairly quick way to access learning information; class 
activities that are didactic help to learn in a better way and attitude, in addition, by recording this, it also 
allows to remember more easily; it serves as a method of self-evaluation for the student and also helps 
to maintain active participation; it helps to review what is being learned by giving feedback; to keep a 
record of all the activities carried out that can be reviewed at any time; they are practically organized 
notes; it is quite useful; a better control of what was seen and learned in class; it made me more aware 
of the course; to keep an adequate follow-up of the expected learning outcomes of the course." 

81% considered valuable the activity of collecting sources of information to complement the resources 
offered by the teacher for the development of the activity. Some of the reasons were: "Looking for some 
additional information also makes you learn for a longer period; I could go deeper into the topic exposed 
in class and give it a more personal sense; it allows to complement and deepen about the topics seen 
and to know more of a perspective; it reinforces the learning of each topic concerning real situations in 
the country; it is difficult to find a lot of information in so little class time; the extra-class searches provide 
the missing information of importance; it fulfills the task that consisted of the student not being left alone 
with what he was taught in the classroom; it encourages research and helps to complement the topics 
seen." 
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84% considered the activity helpful, understanding and integrating their preknowledge with the new 
topics of the course (theory and practice). Some of the reasons were: "the development of a class, not 
only helps us to apply the knowledge but also allows us to know cases in which we could or could not 
invest and avoid making bad decisions in our financial life in the future; the theoretical topics seen in 
class can be applied in practice, in personal and professional life; it gave meaning to the knowledge; it 
led us to think much more than knowing the concept, we should focus on knowing how to apply it, but 
not apply it within the classroom, but in life; it was a way to put the topics into practice, looking for 
examples; It helps to relate the theoretical information with real examples that happen in the work 
environment; it helps to understand how to apply the theory in a professional environment; it makes you 
think more deeply and with this relationship you find usefulness to the topics; as we progressed we 
observed that each study was integrated with the project to be developed; it allowed us to understand 
the purpose of the topics seen in class; because all the topics seen in the course were interconnected 
with the courses already studied and daily life". 

72% considered the helpful activity "personal reflection on the topic seen," relating the content of the 
course to its future applicability in personal and professional life. Some reasons were: "I have many 
business plans for the future. However, I lack maturity in this area, and this class shaped my knowledge 
to a great extent; as a student, it makes me think about my future and how I would apply this knowledge 
later on; this type of reflection allows us to integrate the topics of the course to external activities such 
as professional practice and personal life; it was the place to express our options on the topics we were 
dealing with, without censorship and in everyday words; This exercise showed the understanding of a 
previous and afterward topics we had seen; it made a relationship between preknowledge and new 
knowledge acquired; it allows us to think on a personal level about how to use the knowledge learned; 
this way we can have a better performance in our professional profile; it is important to reflect either for 
oneself or for the teacher to know what the students think about each topic". 

The elaboration of the learning portfolio in their independent study time allowed the students to develop 
their being, knowing, and doing. In response to this statement, the students expressed the following: 

94% affirmed that it encouraged reflection on their learning; 88% declared that it favored the integration 
of the learning contents with their knowledge; 85% confirmed that it enabled the exercise of self-
evaluation; 82% said that it encouraged learning; 79% were able to recognize their strengths and 
weaknesses of knowledge in the studied topic; 76% affirmed that it favored the identification of their 
learning needs; 67% confirmed that they were able to recognize their abilities or attitudes to learning; 
64% identified how they learn; 58% encouraged collaborative and interactive learning. 

On average, 23% of the students expressed disagreement with the following opinion: "It is too much 
time to invest in these redundant activities, just by reading and summarizing the book, the topic is already 
understood. It is necessary to contextualize with just one example, but that's all. The rest is just spending 
time on the same thing. There is little time at this stage of the career where you are finishing subjects; 
the activities are excessive, and sometimes they can be seen as distractions for people with more 
conversational learning of these subjects; I was working, and I had little time left to study, I could only 
do it on weekends; I had other responsibilities to attend to; better to do written evaluations and that's it, 
and not do a portfolio in Trello; it's lazy, I had a hard time with personal reflections, I don't have time; 
sometimes I forgot, and other times I didn't have enough time; I was very busy with other subjects, and 
I couldn't complete it". 

22% stated that their access to TRELLO to develop their digital learning portfolio in their independent 
study time -outside the classroom- was frequent within the stipulated time. For 28%, it was occasional 
within the specified time. In comparison, the other 50% accessed it frequently and occasionally outside 
the stipulated time. Some of the reasons expressed by the students were: "She forgets because she is 
not used to working in TRELLO; TRELLO does not warn, does not send notifications of what to do and 
the deadline, the best is google classroom that warns me all the time; she forgets to log in because she 
likes to work under pressure; it is confusing at first, but after using it, I liked it; I appropriated it so much 
that I personalized it, I put color, images and made it according to me, I liked to organize it, the interface 
motivated me." 

The words most cited by students to describe the TRELLO tool were: learning, self-learning, helpful to 
improve learning, didactic, study, discipline, organized, attractive, simple, flexible, comfortable. Fast, 
practical, accessible. 
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4 CONCLUSIONS 
The following innovation elements achieved with the use of the digital portfolio as a mediating technology 
for the teaching/learning process highlight the significance of the experience carried out by UNAB: 

1 Teachers create an environment for monitoring and accompanying the student by analyzing the 
evidence recorded - "everything at a single click."  

2 Students make the organization of information and knowledge, both in TRELLO and in  
GoogleDrive environments. 

3 Students build their knowledge according to their learning style, and teachers promote the 
evolution of that learning style in those with dominant tendencies to a more neutral modality. 
Reflective learners, for example, were able to work collaboratively successfully. 

4 Students achieve a large percentage of the ELO's. 
5 Most students recognize the benefits of the strategy and the results in their autonomous learning 

and organization of information. 
6 Students could reflect on the competencies improvement and the impact on their future 

professional development. 
7 Educational institutions can replicate this strategy since it enhances the development of the 

teaching-learning process, facilitates the work of monitoring and feedback to the students' 
learning, and leaves an organized memory of information for future consultations, applications, or 
as a basis for further learning evolution. 

The use of the digital portfolio as a mediating strategy in the teaching and learning process has brought 
the following advantages: 

1 Have all the evidence of the teaching-learning process at hand.  
2 Facility and agility for the construction of artifacts by students to improve learning according to 

their preferences.  
3 Ease of decision-making due to organizational culture and control of information. 

The following aspects to be improved were identified: 

1 Students believe that using the digital portfolio, they must work much more than in a regular 
course with traditional methodology. In this sense, as an improvement strategy, the number of 
evidence to be obtained can be limited to carry out a more balanced process. 

2 Teachers with large groups should work too much in the processes of accompaniment and timely 
feedback. It is recommended for a more successful approach to apply the strategy with groups 
no larger than 20 students. 

3 Students with poor connectivity or the necessary technology did not keep their portfolios up to 
date, which delayed their learning process. It is also considered that the digital competence factor 
influences here since the connectivity services are often not used effectively, and the skills and 
abilities to manage the required computer applications (TRELLO and GoogleDrive) are not 
achieved. 
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Abstract 
Architectural practice suffers from systemic underrepresentation of key demographics including females 
and marginalized populations which has cascaded into academia and its intake pipeline.  Over the past 
decade all industries have embarked upon programs that have formalized intentions to address these 
equity, diversity, and inclusivity (EDI) challenges. While these prompt initiatives are applauded, they 
have a limited impact if a dearth of underrepresented populations are available to participate in them. It 
is imperative for the architectural community to encourage, educate, and exemplify what is possible to 
these groups as students even prior to embarking upon post-secondary education. Without adequate 
motivation, programming, and role models to bring future generations of architects from 
underrepresented groups (including racialized, female, and immigrant populations), the EDI crisis in 
architectural praxis will continue. Academic institutions are increasingly mobilizing initiatives to 
encourage underrepresented groups’ awareness and engagement with careers in Science, Technology, 
Engineering, and Math (STEM) including related creative industries such as architecture. A constant 
challenge to these educators is the ability to develop programming that is accessible, relevant, and 
inspirational to these nascent professionals. During the COVID-19 pandemic, the challenges faced by 
the organizers of these outreach initiatives were compounded by the inability to participate in these 
events in-person. 
This paper presents a range of initiatives undertaken by the largest architecture program in Canada to 
encourage interest and career paths in Architecture, Engineering, and Construction during the COVID-
19 pandemic. Adopting strategies characterized by blended-learning, interactivity, accessibility of 
resources, and industry relevance, these initiatives present methods that other STEM-based disciplines 
may undertake to address the necessary outreach to underrepresented communities. 
Keywords: Outreach, equity, STEM, EDI, pandemic. 

1 INTRODUCTION  
Architectural practice does not reflect the populations who use its construction, infrastructure or 
planning. It is lacking in representation from women and marginalized individuals, a problem which is 
reflected in architecture academia. As FAIA’s former chair of AIA Diversity and Inclusion Council states 
“much work remains to be done” [4]. As you move up the ladder in the AEC industry the inequity 
becomes more drastic, but people of color and women begin to face a lack of visibility from day one. 
Alison Arrief in an article asking “Where Are The Women Architects” for the New York Times states. 
“Women are underrepresented in architecture not just at the top of the field but at all levels of practice. 
In 2015 and 2016, only 31 percent of full- or part-time faculty members in architecture were women” [1] 
It is shown repeatedly that these consistent omissions of diversity lead to a domino effect in the industry 
and in the built world. As historian Beatriz Colomina put it in her essay for the 2010 catalog Modern 
Women for the Museum of Modern art, “Women are the ghosts of modern architecture, everywhere 
present, crucial, but strangely invisible” [5], and this invisibility only further omits groups who are in any 
way at the intersection of gender and race.  

In an article titled simply “0.2%” Hannah Mccann explains this dire shortage of representation. “Black 
women represent only 0.2 percent of a total population of approximately 91,000 licensed architects. In 
law, black women account for close to 2 percent of the profession; in medicine, the figure is 4 percent” 
[3]. Increasing evidence and lived experience of women and people of colour within the industry show 
that the progress is far behind other industries. Kelly Powell stated their frustration with the lack of 
change after so long. “It's depressing in the 21st century, in a time when we speak so freely of diversity, 
that [the profession] is still obviously exclusive” [3]. To begin creating ripples in the industry, the intake 
of academia also needs to be more accessible to marginalized communities. Increasing intake and 
knowledge of architecture as a degree early increases the motivation for children of different 
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backgrounds to see architecture as a feasible option. The way to begin this intervention it is best to 
reach the communities which don’t have access to Architecture. Theodore Landsmark when interviewed 
for the “0.2%” article stated “To recruit more minority students, architecture schools are targeting high 
schoolers who have been exposed to the field through construction or design. Rather than do the kind 
of scattershot recruiting that has tended to occur, it makes more sense to set up a table in The Home 
Depot in a community of color.” So rather than targeting youth who already have knowledge of the 
industry the method of action creates greater impact to bring forth a new idea in communities where it 
isn't discussed. 

2 METHODOLOGY 
In recent years industry organizations, individual firms and university institutions have attempted to 
address equity, diversity, and inclusivity challenges in the profession and intake pipeline through 
formalized programs and initiatives. Many have been able to identify a disconnect between the number 
of underrepresented students who enroll in architecture programs and those who become certified 
professionals. Attaining the right degree for licensure is part of the problem; in 2015, the Association of 
Collegiate Schools of Architecture reported that most Black architecture students are entering pre-
professional programs, which in most jurisdictions do not meet the education requirement to become a 
licensed architect [6]. Some colleges, universities, and organizations are trying to raise awareness of 
this issue and to grow the pipeline of marginalized students who meet the proper educational 
requirements to earn licensure. NCARB’s Integrated Path to Architectural Licensure (IPAL) initiative, 
which allows students to earn licensure before graduating from a bachelor's or master’s program, is 
tackling this challenge. Since 2015, more than 20 schools have established an IPAL program, which 
allows students to complete the Architectural Experience Program (AXP) and the Architect Registration 
Examination (ARE) concurrently [6].  

Several individual firms have gotten involved and providing a more direct hand in the funding and 
organizing of post-secondary oriented initiatives. Just this year, the major architecture firm Perkins&Will 
announced plans for their Black in Design Mentorship Program, in which the firm’s staff mentors Black 
GSD students, and those students go on to mentor high school students. This unique arrangement 
allows for true relationships to form, enabling Harvard GSD students to learn from professionals in the 
industry while honing their own mentorship skills [7]. Even larger organizations such as the American 
Institute of Architects (AIA) and the National Organization of Minority Architects (NOMA) have developed 
programs, trainings, and guidelines to be instilled in the workplace in an effort to break down barriers 
and advance racial justice and equity in the architectural profession. In 2018, the AIA developed the 
Guides for Equitable Practice to help individuals, design firms, and organizations understand the value 
of equity, diversity, and inclusion (EDI) in the profession and incorporate EDI into their everyday work 
and the industry at large [8]. The available sections include an introduction on EDI and the guides to 
intercultural competence, workplace culture, and compensation within firms. AIA in partnership with a 
research team at the University of Minnesota expect to release subsequent chapters that address talent 
recruitment, negotiation, networking, career progression, community engagement, and accountability 
later this year, for a total of nine guides [8]. These guides serve as a useful tool in spreading awareness 
on employment and personnel EDI issues, however they do little to directly address the current systemic 
underrepresentation that has cascaded into the intake pipeline.   

While prompt initiatives as the examples just described are applauded, organization attempts to address 
EDI challenges show little effectiveness if targeted demographics are underrepresented in the industry 
from the very start. Countless reports show that in the climb from post-secondary graduation to high-
paid positions, there is less and less representation of females and people of color in subsequent stages 
of the industry. In 2019, the National Center for Education Statistics (NCES) reported that more than 
half (57%) of the students enrolled in post-secondary education across the United States identified as 
female [9]. The fact that the percentage of women enrolled in higher architectural education exceeds 
the percentage of women in the general US population is appalling when compared to the percentage 
of women in the highest positions of the field—including Supervisors, and Directors, Heads, and Chairs 
in architecture schools. NCARB by the Numbers reports that only 19% of AXP Supervisors—firm 
managers who supervise and review the work of intern architects submitting AXP hours, and who in 
most cases must be licensed architects—are women [9].  

These statistical patterns are reflected similarly with racialized and low-income groups, many of whom 
encounter socio-economical barriers while embarking on a path in architecture such as financial 
accessibility, social stigmas, and cultural and gender biases. Tuition is a significant deterrent to entering 
a design program, says Rachell Morris, Assoc. AIA, a former ZGF principal now based in New York. 
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According to the Association of Collegiate Schools of Architecture’s online resource Study Architecture, 
the median in-state tuition for a five-year B.Arch. program at a public institution falls between $11,500 
and $16,499 annually, not including living costs [4]. Major firms such as Gensler and SmithGroup, and 
non-profit organizations, such as ACE Mentor Program of America and AIA/Architects Foundation [4] 
have attempted but failed to provide adequate financial support and scholarships explicitly aimed to 
increase diversity as funding comes nowhere close to meeting the need. Students from low-income 
families that lack adequate financial support will ultimately be deprived of access to prime internship and 
work opportunities presented during and proceeding post-secondary education. To members of 
marginalized groups, existing as part of a very small percentage of people embarking on a specific 
career path can be isolating, especially in a school or work setting. “You don’t necessarily feel like 
anyone else in the room can relate to your perspective,” says Gabrielle Bullock, FAIA, Los Angeles–
based director of global diversity for Perkins and Will. “There was a singular approach and language in 
architecture education that did not resonate with all students of varying cultural backgrounds” [4].  

A lack of representation gives rise to stigmas that may deem individuals undervalued, unacknowledged, 
or in a position where they feel they must work twice as hard to receive equal recognition and 
compensation. When unaddressed, implicit bias can muddle hiring practices, compensation, and 
promotions for minority architects, who are more likely to report exclusion from important conversations 
or projects, lack of acknowledgment for their contributions, and limited opportunity for advancement than 
the general profession [4]. According to the AIA’s 2016 report “Diversity in the Profession of 
Architecture,” women and people of color say they are less likely to be hired out of school, paid equally, 
or promoted to senior positions than white men [10]. Such barriers are experienced as early on as post-
secondary education, and inherently contribute to the underrepresentation of women and marginalized 
groups throughout every stage in the architectural profession. If these key demographics fail to receive 
adequate support at the preface of their architectural careers, under rare circumstance will they have 
the opportunity to participate in the EDI-fostering initiatives provided by organizations and firms alike.   

The architectural industry and institution alike, being very project based, is heavily reliant on portfolios 
as a means of determining applicants’ potential [11]. At the application stage, it’s not yet expected that 
students have a deep understanding of the construction industry but rather are able to visually express 
their creative range through a compilation of work. This traditionally gives students with backgrounds 
from specialized arts programs, or SAPs, a disproportionate advantage over those yet to embark on an 
art class [13]. While students enrolled in non-specialized programs might engage solely in core subjects 
throughout the day, many SAP middle and high schools engulf their students within the arts for half the 
teaching day [13]. With a greater focus on enriched aesthetic development and stimulation of creative 
thinking, these schools work to maximize their student’s exposure to artistic resources. In a recent study 
conducted by the University of Toronto, it highlighted the major demographic disparities that exist in the 
Toronto District School Board (TDSB) art schools, many of which end up as feeder school for post-
secondary architectural programs. “Despite the arts high schools’ open enrolment status, the study 
shows the majority of students entering them come from a narrow set of feeder schools that also have 
an over-representation of white, wealthy students.” This pattern inherently continues into post secondary 
education; as students are given the resources to compile a portfolio and acquire knowledge of the 
audition process, ultimately making them more well equip to apply to an architectural institution. As a 
program with prerequisite requirements as well as habitual portfolio requirements, students who have 
preceding exposure to the discipline have an easier time in the application process.  

Highlighted in these different school structures is the inherent conceptions of choice and visions of the 
future that become embedded in their students [14]. The scope of options and opportunities post 
secondary are unequally distributed to students across elementary and high schools [12]. Many BIPOC 
students aren’t aware of the range of what an architectural education entails as architecture courses 
aren’t widely available throughout high schools. In order to ensure that marginalized populations have 
the resources necessary to partake, it’s necessary to provide adequate education prior to post 
secondary. In January of 2021, BAIDA partnered with Gensler to host a Portfolio Collaboration 
specifically geared towards BIPOC students. While the event serves to diminish diversity barriers by 
providing many historically disadvantaged groups with portfolio curation programming, it also exposed 
students to professionals that exemplify their own potential. Architecture has a historically preserved 
reputation around Eurocentric projects and male designers, leaving many marginalized students and 
prospects feeling misplaced. Despite growing numbers in certain ethnic student groups, a desire still 
stands for connection with professionals who are successful despite systemic barriers, allowing them to 
further envision themselves in these positions of success. With initiatives that centralize the 
underrepresented populations of students, they can become better acquainted within the industry 
through mentorship and networking opportunities. 
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Although the disparities in architecture between genders become more prevalent in the industry rather 
than education, for many racial minority groups, the drop is from general population into post-secondary 
enrollment [10]. Despite growing numbers of racialized students in architecture schools, certain ethnic 
groups remain static in their population growth [29]. The diverse demographic present within the GTA 
isn't adequately reflected within student enrollment [28]. Although the Black and Indigenous 
communities make up over 10% of the GTA's population combined, most departments lack faculty or 
students from either of these communities [28] and American institutions reflect similar gaps [16].  

Consequently, future students in disadvantaged communities have not distinguished careers in 
architecture as feasible simply as it doesn't feel like a channel available to them. In addressing the 
visibility problem of minorities in architecture, Kimberly Dowdell, president of the National Organization 
of Minority Architects, references a quote from Marian Wright Edelman expressing that, “you can’t be 
what you cant see.” Visibility is a key motivator in influencing underserved communities in engaging in 
the architectural field. In a recent diversity study by the AIA, it was found that both architects from and 
outside of the aforementioned social groups believe high expenses, sparse outreach and limited role 
models for mentorship play key roles in establishing these demographic challenges [10].  In contrast, 
while Historically Black Colleges and Universities (HBCU) only make up 5% of the NAAB accredited 
schools of architecture in America, they accommodate the enrollment of 32% of the Black architecture 
student population [4]. The rest of the population is spread amongst the remaining 132 institutions, with 
an average of only 2 Black graduates annually (Association of Collegiate Schools of Architecture 2020). 
The ability to present professional role models for students becomes a driving force in their decisions of 
where to study. BIPOC students gravitate towards institutions where they are visually represented and 
comfortable networking amongst professionals. These trends depict the necessity of support systems 
in institutions with students, faculty, or external mentors of similar demographics.  

Often students who’ve committed to the discipline from early on are more likely to succeed, making K-
12 outreach into the targeted demographics necessary. Kimberly Dowdell continues to express that, 
“summer architecture programs – themselves with price tags in the thousands of dollars – are becoming 
a prerequisite for admission to competitive B.Arch programs”, estimating that approximately 90% of the 
University of Southern Carolina’s architecture applicants portfolios show a proficiency that alludes to 
formal instruction and programming [4].  

Despite persistent challenges, improvements are being made within institutions in STEM and related 
industries such as architecture. Locally the Laurentian University School of architecture includes 
Indigenous values and Elders as a part of the curriculum as well as the creation of the RAIC Indigenous 
Task Force with 17 members [22]. Across Canada architecture schools have implemented, sometimes 
in conjunction with the universities, to have an active group committed to equity work [17]. Within STEM 
industries there has been a push to increase the enrollment of women into its related fields. Canada 
doubling the enrollment of women in engineering in a decade following reports in 1985 of low 
engagement [23]. Major leaps were made because of the increase in women in positions that held an 
impact. Canada has created large impacts in STEM by appointing new chairs for Women in Science 
and Engineering focused on developing and implementing strategy across the country [23]. But recent 
studies suggest that although many women's enrollment increased, they are also less likely to remain 
after enrollment than men [15]. This can be due to an array of factors that relate to the culture of being 
in a male-dominated program. When it comes to BIPOC diverse students in STEM disciplines North 
America also falls short. People of colour making up only 24% of bachelors in the US [24] despite making 
up close to 35% of the population [19]. The increase in diversity only leads to better discoveries and 
scientific papers within STEM [25]. For that reason, mobilizing this encouragement through networks of 
communities will be beneficial for STEM and Architecture industries overall. This mobilization has been 
happening in institutions but also networks that aim to change the face of science such as the Canadian 
Black Scientist Network, which knows that “The dearth of role models and mentors affects the 
aspirations of Black youth, the career progression and success of new Black scientists, and the ability 
of non-Black people to imagine accomplished scientists who look like us” [26]. Across the field of STEM 
and Architecture strides are being made in pockets of institutions through student groups but as well 
through networks of people who see the major impact that diversity has to enrich their respective fields.  

Since the educators themselves are not a direct reflection of the increasingly diverse student body their 
programming is not accessible, relevant, or inspirational. The faculty remains not a reflection of the 
student body or general populous but instead of a historically white male archetype. Andrea Bordeleau 
when addressing systemic racism in Canada stated that “While the gender balance and racial makeup 
of the student body has been changing rapidly over the past decades, the faculty complement lags 
behind—and professional leadership even more so” [17]. Student demands look to dismantle a structure 
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of education that does not align with the equitable built environments they desire to contribute to. 
Students want urgent action on “(1) climate change and environmental stewardship, (2) equity and 
inclusion, (3) mental health and well-being, (4) meaningful community engagement, and (5) culturally 
relevant, regionally meaningful design amid the dominant forces of capitalism.” [1] Even the ways of 
thinking about design during architectural education are rooted in a history that is disconnected from 
diverse histories of student backgrounds that would only prove to enrich the built environment.   

To enrich the architectural industry is to make it more diverse. Omeasoo Wahpasiw knows that there is 
only more to learn from indigenous consultants when it comes to design “Indigenous design thinking, 
with its focus on kinship, community, well-being and nature, is a new-old way to reinvigorate the human-
environment relationship” [22]. This effect is positive but is still a relatively new intervention, only up until 
2017 when the RAIC Indigenous Task Force was created did these discussions begin to really take 
action. Prior to this, there was a typical approach on how to nod to Indigenous cultures, “window dressing 
– paint on the walls, or ornamentation,” [22] but this did not tap into the core of thinking that would 
enhance Canadian Architecture. The integration of culturally relevant, regionally meaningful design, a 
desire of students, is something that indigenous architects also see as a beneficiary. Washpasiw states 
“The Indigenous consultants I spoke with felt that Indigenous Peoples, with their experiences, internal 
value systems, and humility – whether leading projects or being engaged in authentically respectful 
relationships and dialogue – can add immensely to projects in a way that is transformative and reflects 
what indigenous architecture should be.” The demands of students are to see reflections of themselves 
in the industry, and by that inclusion, to enrich the built world in a meaningful way.   

3 RESULTS 
The pandemic raised ample problems in providing successful outreach for underrepresented communities. 
In terms of teaching, the novel coronavirus has highlighted a widening educational gap for students without 
access to the technology or internet [18]. The success of virtual teaching relies primarily on students having 
the necessary digital tools to engage in remote learning [18]. As architecture shifted from drafting to digital 
communications methods, the coupled evolving technology and softwares that accompany it can become 
very costly. This digital divide disproportionately impacts people of colour and low-income families as 
technology such as the necessary laptops or tablets, developed enough to accommodate advanced 
software handling, can quickly become expensive. As common as technology access might seem, 20% 
of households in America are reported to have little to no internet connectivity and 10% without computers 
[19]. To better support and cater to the aforementioned group during this time of economic disparity, 
Ryerson DAS and partnering firms alike, including Partisans Toronto, invested directly into the potential of 
prospective students when transitioning their summer camp program online.  As architecture courses are 
uncommon amidst high school curriculum, these programs provide students with an understanding of the 
elements that go into designing the built world. These investments promote a more equitable operation of 
remote learning by providing students with the required technologies and software licensure otherwise 
inaccessible for free of charge. Students with economic need are provided the opportunity to engage in 
STEM in ways otherwise unintroduced in their education.  

Since the start of the pandemic, Ryerson University's Department of Architectural Science (DEAS) in 
partnership with Athletics & Recreation has presented virtual Minecraft, Digital Creativity and 3-D Design 
camps geared towards children with interests in Architecture, Engineering, and Construction as a 
plausible career path. The imperative goal of these camps is to improve enrollment diversity in future 
architectural science programs by engaging underrepresented communities. Led by associate professor 
Vincent Hui, the camp programming offered is designed to serve as a fun and accessible outlet for 
children to gain an appreciation of creative applications of STEM. Hui’s virtual summer Minecraft camps 
teach children in grades seven and eight essential skills, such as creativity, problem-solving and 
collaboration. From building their own dream home alone to building a city and a campus together, the 
program is designed to increase the need for teamwork as projects progress. Lessons and projects 
include applicable, real-world architectural themes and cover topics such as how urban conditions may 
be improved in the future [20].  

Subsequent online Digital Creativity and 3-D Design summer camps aim to help children develop skills 
and techniques in numerous programs relevant and useful in the architectural profession. These 
programs include Adobe Photoshop, Illustrator, 3-D modelling software such as Sketchup and rendering 
software such as Enscape. The Digital Creativity camp teaches kids several industry-relevant concepts 
including Graphic Design, Layout, Art Styles and Conceptual Design, all of which are constituent in 
creating a strong project portfolio. Similarly, the 3-D Design camp focuses on Architectural 
Fundamentals and concepts such as Form and Function, and campers are able to exercise their 
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knowledge through 3D-Modeling, image editing, and vector graphics. In preparation for the camps, 
counselors design projects and activities that allow kids to exercise creativity, increase engagement and 
gain confidence with the material—skills they can carry through into post-secondary education. The 
programming offered makes taught concepts accessible and fun in high hopes of making participants 
more receptive to potential STEM-based careers. 

Tackling the intake of architecture students to increase representation starts young. “Primary school 
students with limited or no access to architects—or even to the concept of architecture—will, as expected, 
take longer to identify design as a potential career path” [4]. Increasingly diverse programs such as the 
University of Michigan's Taubman College of Architecture and Planning have implemented courses that 
surround social justice and gender in architecture while hiring new faculty to lecture on race, ethnicity, and 
gender [3]. These lectures diversify and answer the demands of an increasingly diverse student body. But 
how do we get young children without a seat at the table to that point? The aforementioned camp initiatives 
have been implemented by Ryerson University's Department of Architectural Science (DEAS) in 
partnership with Athletics & Recreation. The strategies that took place were what made an impact that 
could have lasting effects on marginalized youth. Initial strategies were to ensure that there wouldn’t be 
extra barriers to youth attending camp. Camp sessions ran for a singular week and were in coordination 
with the trial period for many of the Adobe programs that were being taught. The staff held information 
sessions to ensure the campers would be able to quickly install and uninstall without fees. The cost of 
added programming in the Architecture industry is an issue that students come across often, removing this 
barrier opened access to a program that would otherwise be unattainable. Another barrier in terms of cost 
is the camp programming itself for those reasons research was done to see which communities in the 
surrounding Toronto area could benefit from financial aid to have the camp be cost-free. Multiple 
participants from racialized or low-income communities participating in in-person architecture camp 
sessions were earners of these scholarships. Financial barriers diminished for some of the incoming youth 
created a diversity that fostered new relationships between the children and sparked an interest that may 
not have otherwise been tapped into for these children.   

In terms of learning the interactivity of the online sessions ensured that there would be time spent 
focused on architecturally relevant content but also engaging in games that increased overall morale for 
the children and introduced play as a form of friendship making. Similar interests were discovered as 
games were played and during sharing time. Taking the time to listen to the interests of the youth coming 
from different backgrounds allowed for exchange between campers that enhanced their overall 
experience. Comfortability was monitored by ensuring that any child who needed extra help, sometimes 
due to neurodivergent related conditions such as ADHD or Autism. Additionally, the presence of an early 
childhood educator who monitored the campers on their emotional experiences as architecture staff led 
them through lessons to engage their intellect.  

4 CONCLUSIONS 
The successful outreach to underrepresented communities was done by removing financial barriers and 
access to the program initially, increasing comfortability in the classroom, and fostering connections 
between campers. As learned from research many marginalized communities have an influx of applicants 
and undergraduates but because of different factors are deterred from perusing careers in architecture as 
the field becomes more white-male dominated and in tandem, it becomes less comfortable. The 
comfortability and sharing personal interests in a group become pivotal to the way that children see 
architecture as being made up of people with different interests all coming from different places.   
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Abstract  
As the most ubiquitous interactive medium currently available, video games have become a powerful 
tool in both recreating the past and projecting the future of the built environment to a diverse global 
audience. Similar to their counterparts in other media, video games creators’ decisions influence their 
audiences’ perceptions, understanding, and expectations of their own environments. The increasing 
immersion and fidelity in video games only serves to accelerate and establish these perceptions. From 
their inception, video games have embraced the challenge of establishing context for its players by 
drawing upon tropes and iconography in conveying a range of conditions, from historic precedent to 
science fiction. Over the past two decades a greater appreciation has emerged from the popularity of 
video games steeped in historic contexts which has spurred a wealth of interest in archaeogaming, 
essentially the use of archaeology of and in video games. Though such an examination is a promising 
field that examines players’ immersive experience of a re-created past, there is a dearth of examination 
on their experience with the projective futures found in video games. Within archaeological discourse, 
video games set in past eras serve as a venue depicting interpretations of historic evidence to current 
audiences; in architectural design discourse, projective video games serve as inspiration for future 
design directions and possibilities. This paper outlines the three commonplace eras of future 
architecture: near-future, apocalyptic, and far-future. Using examples from the current portfolio of video 
games, the authors posit the influences this medium has on emergent designers of the built environment 
as evidenced in recent student work.  

Keywords: video games, architecture, archaeology, digital media. 

1 INTRODUCTION  
Video games have become a social product amassing an audience of millions of players daily and is 
steadily growing as a billion-dollar industry. With the seemingly unlimited accessibility of the internet, a 
library containing millions of video games are within reach of players around the world. The growing 
number of consumers, attention, interest in its development, has resulted in the elevated architectural 
representation in the virtual worlds. As a result, virtual worlds that replicate past built environments and 
project future worlds showcase an increased fidelity to provide players with an interactive simulation of 
these distant realities. Through the examination of the built environments depicted within video games 
of various genres, the validity of future projections through this medium are understood. 

2 METHODOLOGY 

2.1 Perception 
Often times, the use of perception is amplified to assist players in orientation of the digital space, 
interactivity with in-game objects to ultimately guide players in progressing through the game. As a 
result, various tropes in perception while playing influence the understanding of how to play the 
videogame and in turn, changes player’s perception in the real world. A clear example can be seen in 
Tom Clancy’s Splinter Cell Blacklist where the main narrative of the game revolves playing as a special 
trained agent that infiltrates enemy territory to eliminate and collect objectives, with a variety of levels 
set at night [1]. For some players, the dark setting blurs player’s orientation within the game, prompting 
the developers to add wayfinding objects that direct players towards progression in the level. An 
example can be seen with the repurposing of HVAC systems as traversable structure hinted as thick 
painted pipes around buildings (Fig 1). This one example of many draws the player to the bright and 
large coloured object and reveals the pipe as a climbable element for players to reach elevated 
advantageous positions. Compared to other pipes within the level, only the painted coloured pipes are 
interactive, building a reaction and simple understanding for players to seek yellow-coloured pipes in 
the situations requiring a path to an elevated position. In Battlefield 4 , a first-person shooter, there is 
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the perception of destructible elements in buildings and structures , coined “levolution” , a play on level-
evolution, which has been a large feature in the videogame that ‘changes the battlefield’ environment 
while players engage in multi-player combat [2]. In damaging buildings with explosives or shooting at 
structural elements, a reaction of the building collapsing occurs, therefore developing an understanding 
of how to destroy buildings within the game. In one of Battelfield 4’s maps called “Seige of Shanghai,” 
there is a skyscraper that can be destroyed in the game that will block off certain paths of players, giving 
a twist to the battlefield as seen in Fig. 2 [3]. To cause the destruction of the skyscraper, the structural 
columns on the outside need to be damaged by heavy explosives and showcase the failing structural 
integrity through concrete blasted off the column, revealing the metal rebar inside. 

  
Figure 1. Splinter Cell Black List Pipe Climbing [1]. 

  
Figure 2. Battlefield 4 map Seige of Shanghai “Levolution” [3]. 

2.2 Understanding 
Within video games, information is often presented explicitly as knowledge that is vital to achieving 
success. This often takes the form of an entity or action that requires an interaction with in a specific 
manner [4]. To provoke the audience’s interest, video game designers will introduce unique elements to 
their game which may be based on reality. However, these elements often come as a new experience 
to the player and thus their understanding of these objects or actions are learned solely on their 
interactions within the game. Found evident in many titles, certain species or objects commonly fulfill a 
role in the game’s narrative. For example, spiders are often depicted as antagonists or obstacles that 
will damage the player, and as a result must be slain in order to advance the narrative. Video games 
such as, the Zelda series, or  includes the use of spiders as an antagonist, or species that requires to 
be slain by the player. Titles such as Zelda: Ocarina of Time, Xenoblade Chronicles, and Skyrim are 
just a few examples that utilize this trope [5]–[7]. As a result, a misunderstanding is associated with the 
arthropod species [8], despite very few being able to inflict fatal harm to humans [9]. 

2.3 Expectation 
All spaces in video games are crafted with a narrative based on an avatar played by the user. This 
expectation is both accepted by the creators of the game and the players, which is what allows for this 
phenomenon to exist. In a fundamental understanding of video games, the real-world messages can be 
conveyed without any use of words, just contextual preconceived notions. An example of expectations 
on a spatial scale can be seen in open world type games most notably in Role-Playing Games (RPGs) 
or Massive Multi-player Online games (MMOs)[10]. In these open world environments, the player is 
allowed freedom to explore the world the creators have made for them with a large intention of discovery 
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as a mode of gameplay. A strong example of expectation can be found in Zelda Breath of the Wild. [10]. 
In these open world environments, the player is allowed freedom to explore the world the creators have 
made for them with a large intention of discovery as a mode of gameplay. The game of the year winner 
Legend of Zelda Breath of the Wild is the best example of the psychological phenomenon of 
expectations in video games. In the game the player has an overarching goal of defeating Calamity 
Gannon, the anarchist, as the main plot point, but once this is established, the protagonist, Link, is set 
free to explore the expansive world of Hyrule. This is where idea of expectations come into play through 
side quests and side missions the game that reward exploration. These interactive dialogues can be 
initiated other in game Non-Playable Characters (also known as NPCs) often explaining the lore of the 
game and assigning quests for players to complete. Often, the game developers utilize hints of activity 
in inconspicuous locations of the video game world. In general, these could be ruins or beaten down 
paths, cave or long stretching rivers. Visual cues help lure and entice players which then builds on 
expectations that the player takes initiative and will be rewarded at the end of the journey. 

2.3.1 Past State of Video Games 
Early examples of video games were limited by the hardware they were played on. In the example of 
Tennis For Two (1958) , simple commands were utilized to control a ball’s trajectory and the timing in 
which it is hit. With limits to what could be displayed the game breaks down the sport of tennis to its 
fundamentals: a net and a ball. By displaying a single immovable white line, players would understand 
the goal of the game: to hit the ball over the white line to the other side. Although limited in technology, 
Tennis For Two provides an understanding of the gameplay by relying on the simplification, or 
caricaturing, of the physical elements to the sport. 
As video game technology improves, both in increasing the complexity of what is seen and heard, video 
games express more complex environments and objectives. Released 23 years later, Donkey Kong (1981) 
with access to greater hardware, is able to portray a more complex environment to the simple graphics 
seen in the previous example. Shigeru Miyamoto, a game designer for Nintendo, portrays an intricate 
environment by siting the player on the construction site of a skyscraper through the use of iconographic 
architectural tropes. With the caricaturing of steel girders and ladders into a repetitive pattern, the player 
understands the reference to a construction site [11]. These established patterns allow the players to grasp 
the vertical and horizontal movements available and navigate through the highly implausible environment.  

2.3.2 Current State of Video Games 
It is common to find games set in the present, or in the past. The replication of what exists and what has 
existed is grounded in reality. This makes contextualizing the player much simpler with the ability to refer 
to existing architectural iconographies and images. This allows for the focus on the gameplay and 
narrative rather than the comprehension of the imagery depicted. 

As seen in the past, due to the limitations of hardware, game designers are required to simplify the 
existing contexts in the form of iconography and tropes to portray a virtual environment. However, as 
technology has progressed, the ability in graphic and computational performance has improved greatly. 
As a result, greater fidelity to represent the past and present is achieved. 

An example of high-fidelity recreation of present environments can be found in Activision’s 2019 Call of 
Duty Modern Warfare, where various videogame levels, known as maps, are recreations of real life 
locations [12]. In the multiplayer map Piccadilly, it is a stark recreation of Piccadilly Circus, located in 
London, United Kingdom as seen in Fig. 3. Details including the buildings that surround the area, LED 
screen, landmark fountain, to the subway design below, is a playable experience within the game. 

 
Figure 3: Call of Duty Modern Warfare Picadilly Circus, London comparison with Google Street View [12], [13]. 
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Released in 2017, Assassins’s Creed Origins takes place in around 300 BC Ancient Egypt. Although 
much that remains are ruins, through the use of archival information and consulting with historians to 
receive the most up to date understanding of the period, a three dimensional recreation of the past cities 
and social environment are depicted in the virtual world [14]. This form of commitment to understanding 
and depicting history through the virtual medium serves as an archival form of its, creating a three 
dimensional preservation of what the city would have looked like. Falling into realm of archeogaming. 
Both Assassins Creed Origins and Call of Duty Modern Warfare express the removal of restrictions on 
visual representationdue to hardware or software and showcase the capabilities of the present-day 
technology available to create existing architecture with high fidelity. 

3 RESULTS 
In all forms of media, a fascination in setting a narrative in “the future” allowed for designers to create 
fantasies that were not bound by present-day expectations of what is reality. Examples in Space 
Invaders (1970) and Defender (1981) use the future as their setting for an artistic representation to 
escape from realism. However, with advancements made to technology, an increased capability in 
accurate visualization of urban environments is made possible. These improvements play an important 
role in visualizing existing context, but also allow for the discussion of the future by challenging the 
traditional conceptions of space and exploring what the built environment of what could become by 
exploring radical ideas [15]. The video game designer, using digital tools, can simulate unprecedented 
ideas in the virtual world while being able to simulate real-world conditions. This paper will seek to 
explore three different future conditions, the Near Future, Apocalyptic Future, and Far Future, that are 
explored in video games across various genres. 

3.1 Near future  

3.1.1 Development of the future 
The near future examines a reality that is grounded closely to the present, often taking place within a 
couple decades of the video game’s release. Decisions made regarding the built environment are not 
simple and require years of planning and proposals, which are then followed by long durations of 
construction before these decisions are fully realized. As a result, by understanding the present day-
built environment, noting significant projected changes, along with the analysis of emerging 
technologies, the near future can be simulated and interacted within a virtual world of a video game  
[16]. Two significant recent example includes Watch Dogs Legion which takes place in the near future 
London of 2030, and Detroit Become is set in the Detroit of 2036 [17], [18]. 

3.1.2 Development of the building 
Watch Dogs Legion was released, over a decade prior to the events that take place within the story. 
Within ten years, development is bound to happen, although much of the existing built environment will 
remain, or will take part in the near future environment. Significant locations and buildings within London 
are depicted, with only certain spaces omitted to reduce the size of the map. Watch Dogs Legion seeks 
to emulate the core neighborhoods, streets, and buildings that create the makeup of London’s built 
environment, while also setting the scene of what London may look ten years into the future [17]. Certain 
streets are merged or omitted in order to create a more enjoyable experience for the player, as this may 
present the issue or over expansiveness to the map and would challenge the player’s patience when 
travelling between objectives. To maintain a clear reference to London, landmarks are used to 
contextualize the player in real world London. Streets such as The Mall Road, looking at Buckingham 
Palace, as seen in Fig. 4, reflects the materiality and textures found in contemporary London. In addition, 
the video game designers explore the possibility of the impact of emerging technologies, such as the 
use of drones, holographic projects, and electric vehicles. With these additions, the setting of near future 
London is portrayed as a technologically advanced society. The use of drones is increasing, both in 
recreation and in industrial and military use.  

3411



 

 

  
Figure 4. Comparison of Mall road, looking at Buckingham Palace (real life on the right,  

Watch Dogs Legion on the left) [3]. 

Drones started as a tool mostly employed in the military domain for warfare in remote locations such as 
Afghanistan but this sparked the conversation of the validity and usefulness of the public domain's 
access to drones [19]. Now we have seen a larger use of drones since the possibilities for their use can 
be found across all fields of society. Currently many countries are studying whether regulations are 
sufficient with drone use in current and future urban developments [20]. The possibility for a 
technologically advanced future with an emphasis on drone and surveillance use in Watch Dogs 3 is 
representative of current notions of heavy CCTV use in London, thus projecting a rationale behind the 
use of technology. 

3.1.3 Development of architectural technology  
Detroit Become Human (DBH) builds its setting on the already existing infrastructure of the city. Detroit 
as a city is “industrial” in nature and the game brings this aspect to the forefront. It takes this fact 
grounded in reality, and poses the question of what would happen if this theme on the scale of the city 
would continue to blossom. What we get as a vision of the future is a sort of reincarnation/ renaissance 
of technology within Detroit that leads to the creation of the artificially intelligent robots, androids, the 
focus of the game. As Christophe Brausseaux, the Graphic Director DBH describes the artistic vision 
and mindset behind the game’s aesthetics: “a world of anticipation… anticipation is more about gleaning 
from our contemporary reality, the one we know, because Detroit is set in 2038, and 2038, is tomorrow. 
The difficulty is sticking to reality, that is to say, technology becoming more and more invisible, a lot 
more elegant and at the same time, making it visual” [18] The future of architecture as a field much like 
other manufacturing fields, is heading towards a direction of sustainability and “green” production. 
Detroit become Human blends already existing technologies and concepts of sustainable architecture 
into its world and gives it a slight push into the future to project a visualization of future construction and 
technology. Transparent concrete is a real form of green and sustainable building that has just now 
started to be experimented with. It is a combination of fiber optics and fine concrete. Transparent 
concrete is made by casting thousands of optical fiber strands into the concrete to either naturally or 
artificial transmit light through the material. Traditional uses of this material are mainly blocks suitable 
for floor pavements, load bearing walls, building facades and interior walls. Some more emerging uses 
of it include light sidewalks at nights and even increasing the visibility in dark subway stations at night 
[21]. Some of these applications can be seen throughout the game as you follow Kara and Alice, fugitive 
android characters in the game, making their escape through the city at nighttime as seen in Fig 5. 

   
Figure 5. Modern use of transparent concrete lit walkways in Detroit Become Human cutscenes [18]. 

This exact utilization is a real life concept that has been awarded for its innovation to materiality. In 2017 
LCT, a light and concrete manufacturer and distributor won two delegate choice awards from the Smart 

3412



 

 

Lighting Summit in Melbourne Australia with their patented combination of concrete and plastic with the 
integration of LED lighting systems for having the most innovative product and best design [22].This exact 
utilization is a real life concept that has been awarded for its innovation to materiality. In 2017 LCT, a light 
and concrete manufacturer and distributor won two delegate choice awards from the Smart Lighting 
Summit in Melbourne Australia with their patented combination of concrete and plastic with the integration 
of LED lighting systems for having the most innovative product and best design [22]. Within student work, 
ideas of the near future can be seen in the implementation of LED lighting to bring emphasis to student 
architectural projects. The use of the LEDs have become an overlay of dramatic artificial lighting, obscuring 
the fidelity of student projects and as a result have raised discussions within the design studio on the 
influence of near future technologies and their implementation as seen in Fig. 6. 

 
Figure 6. Student Work using LEDs in an over exaggerated manner that the project becomes a take on 

artificial lighting design rather than the architecture itself. 

3.2 Post-Apocalyptic Future 

3.2.1 Set in a Post-Apocalyptic Environment 
The post-apocalyptic scenario is a widely utilized scenario in which video game designers explore the 
effects on humanity and the urban environment due to a catastrophic event. James Berger explains the 
paradoxical term with the apocalypse as “The End” and as a result whatever remains sets the basis for 
a new “post-apocalyptic” world [23].[23]. Games found within this genre will often provide the perspective 
of an individual and allow players to explore and experience the post-destructive environments that has 
been decomposed due to the lack of maintenance and city infrastructures.  

3.2.2 Environmental Toll on Abandoned Urban Conditions 
Present day urban environments are a result of the human desire to control their environments. This 
desire has led to the mass construction of buildings to provide independent controls of their internal 
environments [24].[24]. To support the continual growth in cities, infrastructures, such as streets, light 
sources, and water management, are placed throughout the urban environment to allow for the 
extension of human productivity with disregard to the natural environment and conditions. However, 
video games set in a post-apocalyptic setting, removes the availability of these services and as a result 
showcases a narrative in which humans are required to adapt to their new settings and establish a 
priority in securing fundamental necessities such as food/ water sources, shelter, and security.  

The Last of Us Part II explores a post-apocalyptic United States from a third person perspective. As 
seen in Fig. 7, in this game players traverse an expansive recreation of Seattle that has undergone the 
effects of the apocalyptic due to its abandonment [25] . As a result, destruction through the misuse of 
these structures and natural forces play a significant role in shaping the new environment. 
Environmental effects of abandoned properties are often observed, with many documents regarding 
these effects on built structures and the materials that they are composed of. Building maintenance and 
systems are important to the longevity of the building’s physical elements as they mitigate the adverse 
effects of the natural environment [26]. In Fig. 7, the destruction of structures feature a high level of 
fidelity in their structural composition found expressing an appearance reflective of the effects of the 
apocalyptic event explored in this game series. In addition, the post-apocalyptic environments are 
usually seen with its local ecosystems beginning to take over. In Fig. 7, it is evident that the local 
greenery had begun to overgrow and moss and mildew form over the building surfaces. In contrast to 
another video game title, Mad Max [27] a global drought overcomes much of the Earth, resulting in a 
desert-like environment to overcome cities, covering most of the streets and structures in sand.  
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Figure 7: The adverse effects of the natural environment on urban conditions in The Last of Us Part II  

(left and center) and in Mad Max (right). 

3.2.3 Functional architecture, rather than aesthetic 
As a result of the recent catastrophe, the use of contemporary urban spaces is difficult due to their 
dependency on the implemented city infrastructure, such as the city power grid, natural gas lines, or 
wastewater management. As a result, the solution portrayed in many video game narratives are through 
independency or the formation of small communities as seen in Fig. 9.  

The new formed communities are limited in resources and tools, due to the aforementioned reasons, 
they will rely on more primitive methods that utilize resources that are closer in proximity to the 
destinated shelters. This includes the reuse, or reprograming of buildings, as they provide an immediate 
structure to build from. As seen in Fig. 9, a stadium in The Last of Us, is converted into a small community 
through the conversion of the natural grass field into farmland, and the erection of small structures and 
platforms across the stadium. With a focus placed on survival, the use of a stadium is not a high priority 
and is thus repurposed.  

Due to the recent pandemic, a shortage on treatment and hospital facilities was found globally. Similar 
to the stadium in the Last of Us, a strategy to combat the shortages was the conversion of many 
stadiums and large building, facilities that were no longer utilized due to the COVID-19 pandemic. In 
Wuhan, as a result of the shortage in hospital space, many public venues were converted into temporary 
hospitals, such as the Wuhan Fangcang Shelter [28]. Video games that depict an apocalyptic future 
showcase extreme reactions in their built environments, but as seen in recent event, the reaction to the 
built environment can be seen similar to those shown in video games.  

    
Figure 9: Conversion of Stadiums as reactionary architecture in Last of Us (left) and Fangcang stadium, 

Wuhan (right). 

3.3 Far Future 

3.3.1 Video Games and the Far Future 
The videogames that extend farther through time showcase an extensive visionary of architecture 
concepts. For game developers, videogames become an experimental medium, exploring futuristic 
realities answering thoughts of “what if” in terms of a utopic human civilization and evolution. Through 
explorations from a world where development of human technology exceeds the limits of present, there 
is an inevitable delve into ideas of architecture and their future development. For the audience, 
especially students of architecture, videogames in turn become more than first person shooter, or a role-
playing game, and shifts towards an interactive experience of far future architectural concepts.  
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3.3.2 Far Future Technologies based on past visions and studies 
In games like the Halo series by Bungie/343 Industries, and Vanquish by Sega, there is an interpretation 
of utopic conditions in humanity’s evolution coupled with conflict in the game narratives [29], [30]. An 
interpretation of human inhabitation is visualized in a far future, with instances of megastructure ring 
worlds [31]. A large majority of the game’s influence comes from ideas and concept that have existed 
since the 1960s Space Age, from studies such as the “Dyson Sphere” and conceptions of human 
megastructures in space commissioned by Nasa’s Ames Research Center [32]. These ideas have come 
to inspire science-fiction as a genre touching mediums from writing, film, and videogames. Concepts 
examined by NASA’s Ames Research Center such as the Toroidal Colony, as seen in Fig, 10 the Bernal 
Sphere, and the Cylindrical Colony, have resemblance to the Halo Array, in the Halo game, and the 
“SC-01 Providence”, as seen in Fig 11, a Cylindrical Colony megastructure in Vanquish [30], [32], [33]. 
Through the use of videogames, these ideas become more than just paintings as depicted originally. 
With the power of today’s graphics processing technologies, users can experience these interpretations 
of future human megastructures through videogames in an interactive experience as digital worlds can 
emulate and distort limits found on Earth such as Gravity. The result reveals a greater understanding of 
scale and present-day limitations within a digital 3-dimensional space that in some cases can be 
experience in virtual reality.  

  
Figure 10. Halo Ring on the Left, Toroidal Colony by Rick Guidice painting on the Right [29], [34].  

  
 Figure 11. Vanquish SC-01 Providence Space Colony Left Side, Cylindrical Colony  

by Rick Guidice painting on the Right [30], [32].  

3.3.3 Far Future visionary Architectural concepts as an experience through videogames 
In Half Life: Alyx, the virtual reality game takes place on earth in the eastern Europe “City 17” where an 
oppressive alien, the columbine, has established a police state of the city and is visually expressed by 
a large scale structures controlled by the columbine and looms over the city with wires, like parasites, 
entangling the city below [35].[35]. These structures are known as the “Citadel” and the “Vault” and play 
on architecture without limitations we have today with technology and concepts that could be possible 
in the far future [35].[35]. Moreover, the mechanized forms and experiential possibilities of technology 
can be found starkly in works of Lebbeus Wood, an architect and artist, who approached architecture 
with radical ideas questioning the limits of conventional building design. His visionary work challenges 
ideals of architecture and looks at the philosophy of science as a great influence on architecture itself, 
marking the boundaries for what architecture is or can be [36]. Through Half Life, although not a direct 
correlation to Wood’s works but of similarity can be used as a medium to experience work that draws 
on similar notions as seen in Fig 12. Without videogames, Wood’s works would only be radical depictions 
of architecture, but through evolving technologies in videogames, users can experience those visions in 
a closer reality [36]. Through Half Life, although not a direct correlation to Wood’s works but of similarity 
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can be used as a medium to experience work that draws on similar notions. Without videogames, 
Wood’s works would only be radical depictions of architecture, but through evolving technologies in 
videogames, users can experience those visions in a closer reality. 

  
Figure 12. Half Life: Alyx City 17 Citadel Structure, Lebbeus Woods proposal 

 for housing in Sarajevo Bosnia on the Right [35], [37]. 

4 CONCLUSIONS 
Videogames have influenced both the past and projections of the future of the built environment through 
altering the audience’s perceptions, understanding, and expectations of their own environments. As an 
architectural tool, videogames have the ability and fidelity in graphic technology to recreate 
environments as an archaeogaming visit to past architecture and modern-day locations, whilst 
simulating climate and physics to immerse players to games’ narratives. With the games projecting the 
near feature, elements such as technology in lighting, and materiality influence student work as possible 
elements to design with. Projections of the apocalyptic and the far future become areas of explorations 
in design, becoming an interactive vision students can experience and build on a discourse. Thereby, 
videogames have become a tool for design discourse and serve as inspiration for future design direction 
and possibilities.  
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BUILDING BLOCKS TO BUILDING FUTURES 
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Abstract 
Despite efforts to encourage Science, Technology, Engineering, and Mathematics (STEM) careers in 
elementary and high schools, an ever-growing volume of research supports the impact of occupational 
knowledge, most notably through familiarity and social influences including family, friends, and 
instructors on student career choice. This is only reinforced by increased confidence and knowledge 
developed through application. Unfortunately, many student populations are neither able to gain 
exposure to potential career paths via role models and networks nor opportunity for any application and 
development of relevant skills for potential STEM-based careers. The COVID-19 pandemic amplified 
these disparities around the world. In spite of this, a series of extracurricular and co-curricular online 
programs were developed to address this dilemma faced by socio-economically depressed 
communities. This paper presents the initiatives set by Canada’s largest architecture program in using 
a combination of synchronous and asynchronous content with highly interactive activities afforded by 
online gaming technologies, to ameliorate this emerging challenge. Articulating the project goals, 
program development, and coordination among educators, researchers, and industry professionals, this 
paper highlights methods other institutions may develop robust STEM-based programming that yields 
incredible gains for the community and future practice. 

Keywords: STEM, outreach, architecture, Minecraft, video games. 

1 THE IMPACT OF OCCUPATIONAL KNOWLEDGE 
Globally, students have diminished interest within the fields of Science, Technology, Engineering, and 
Mathematics (STEM) during their elementary and high school years [1]. Knowledge of STEM has been 
also identified as a pressing issue by educators and educational policymakers [2]. Occupational 
knowledge is a strong influencer in a student’s career decision-making process [3]. This would suggest 
that rather than focusing on raising awareness about STEM fields, efforts should go towards activities 
and initiatives that increase one’s knowledge about the specifics of a STEM career. Students who are 
more familiar with specific STEM careers show more interest in the fields as potential future pathways 
and increases the likelihood that they may pursue them [3]. This further reinforces how professional 
knowledge is a major avenue for increasing student interest and pursuit of its fields. It has also been 
shown that students with this increased occupational knowledge are also more likely to see the value of 
STEM degrees and are better prepared and more inclined to deal with the difficult processes of obtaining 
one [2]. These outcomes exemplify how occupational knowledge is a crucial step in strengthening the 
STEM pipeline. 

One potential method that increases students’ professional knowledge is through educational and 
extracurricular activities that promote research, design, collaboration, and work-context skills within 
STEM [4]. Student participation in these activities promoted gains in knowledge, skills, preparation in 
educational planning and personal learning styles [2]. Students who participate in STEM-related 
extracurricular programs or specialized STEM education programs are more likely to consider the career 
paths that they highlight [3]. Further development of these educational and extracurricular programs 
provides students with exposure to STEM work, relevant subject knowledge, wider learning 
opportunities, and confidence in their abilities and skills [2], [4]. 

Knowledge of STEM fields and career interests are also greatly influenced by society [5]. Although 
educational and extracurricular programs have proven useful in exposing students to STEM, external 
influences can also affect a student's educational and career pathway. Societal influences, including 
role models, teachers, family members and peers, allows students to gain experience and a better 
understanding of the nature of STEM careers [2]. Moreover, teachers and school counsellors are in key 
positions to facilitate awareness and engagement in STEM activities to parents and their children [5]. 
Parents can make an impact on a student's academic career by actively participating throughout their 
child’s academic education [6]. However, a parent’s psychological and behavioural involvement can also 
affect a student’s educational and career pathways by having certain expectations and beliefs about 
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careers and education [5]. All parties within the student’s educational sphere have the power to both 
influence and motivate them to STEM [3]. 

However, improving access to STEM education is not sufficient for sustaining a students’ interest in 
these fields. Motivation is a key factor in STEM persistence, achievement, and career aspirations [7]. 
Understanding the “why” or the purpose of participating in certain activities is the driver to build interest 
and a holistic appreciation for the process rather than the product —which is the basis of STEM 
education. The development of application-based activities provides exposure to more learning 
opportunities outside of school curricula and fosters a healthy environment for a child’s curiosity. 
Therefore, students who participate in these extracurricular programs exhibit more positive attitudes 
towards STEM, motivating them to pursue STEM in post-secondary education [7]. 

Summer programs have a positive impact on a student’s academic achievement and perception of 
STEM [8]. Moreover, other activities such as visiting museums, daily workshops, career camps, and 
after-school clubs can be designed to provide short and long-term STEM experiences [8]. Students are 
in advantageous positions in developing their technology skills, engineering design skills, scientific 
inquiry skills, and choices in STEM careers. Several studies found that confidence in math and science 
plays a role in developing STEM career interests, especially for women and systemically marginalized 
people [8]. Participation in these summer programs can increase overall STEM motivation through 
factors such as self-determination, self-efficacy, intrinsic motivation, career motivation, and grade 
motivation [7]. Thus, the involvement of students from under-resourced schools in extracurricular 
programming can aid in providing solutions to barriers they face, including lack of STEM exposure and 
little-to-no opportunities for mentoring or guidance. 

For students of colour, these experiences positively influence the development of a science identity by 
assisting students to gain both competencies in science content and skills [7]. Logistic regression 
analyses show that students were more likely to choose STEM majors if they had strong confidence in 
mathematics and academics areas and had parents with STEM occupations. Multiple reports found that 
students with higher degrees of self-confidence, specifically in STEM courses, achieved higher grades, 
directly influencing academic major and career choices [9].  

2 LIMITATIONS FACED BY SYSTEMICALLY MARGINALIZED COMMUNITIES 
Despite existing evidence of the positive effects of familiarity with STEM fields on student career choice 
[3], many student populations are still experiencing decreased engagement with STEM education and 
career paths [10]. Furthermore, these disparities in student pursuit of STEM-based careers are 
significantly amplified in different racial and gender groups [11], [12]. These disparities suggest that not 
all students can receive the crucial STEM career exposure and skill development needed to familiarize 
them with the STEM and confidently pursue it as a career. 

As previously mentioned, one important factor affecting student confidence and self-efficacy is their 
access to crucial skill-developing extracurricular education and activities. This helps them both excel in 
STEM fields and see it as a viable career path. However, the opposite is true for students lacking access 
to these programs since low self-efficacy is negatively correlated with the desire to pursue a STEM-
related career path or field of study [13]. This is especially concerning when many youth populations 
lack access to these extracurricular activities for reasons such as location and socio-economic status 
[14]. Furthermore, underprivileged students have limited access to the internet and hardware that is 
often required to participate in many career development activities [15]. At the intersection of these 
disadvantages is a population of underprivileged students who will be unable to exploit these 
opportunities, despite recent efforts to increase STEM awareness and occupational aspirations. 

Another substantial influence in a student's pursuit of STEM careers is their social network [16]. The 
development of interests and motivation are restricted by social factors including social norms, 
expectations, and societal perceptions which are usually affected by individuals in the student's social 
circle [16]. More importantly, women and racial minorities are often driven away from STEM careers by 
lack of representation and stereotype threat. Harmful stereotypes place extra pressure on women and 
Black, Indigenous, and People of Colour (BIPOC) who fear judgment from STEM communities for their 
perceived inability to perform in math and science-related work [16]. Furthermore, this stereotype is 
rationalized by parents whose preconceived notions about gender roles in the STEM fields determine 
which of their children should pursue a STEM-related career. Family support or lack thereof may cause 
an indirect imbalance in the underrepresentation in STEM careers and extracurriculars. A sense of 
belonging and identity is directly involved with how individuals identify in STEM careers and an absence 
of this can cause individuals to excuse these careers as viable options for themselves [17]. All these 
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factors continue to influence the negative social networks that discourage many student populations 
from pursuing STEM career paths. 

3 THE IMPACT OF THE COVID-19 PANDEMIC ON YOUTH DEVELOPMENT 
Long-term consequences of the COVID-19 pandemic are only further dividing and increasing the 
existing disparities and inequities in student education and youth development around the world [18]. In 
particular, this affects low-income families, racialized and Indigenous groups, newcomers, and people 
with disabilities [19]. It goes without saying that the ‘digital divide’, or the access to devices and internet 
required to consistently engage in multiple hours of synchronous activities, causes severe 
disadvantages to communities with lower socio-economic status in pursuing academic success [19]. In 
addition, digital literacy skills needed to support a child’s remote learning are not available to all families 
[19]. This loss of education diminishes productivity and growth on a socio-economic level, amplifying 
the inequalities amongst the young generation [20]. Thus, the use of suitable relevant pedagogy for 
virtual learning will greatly depend on the resources that are available to educators as well as students. 
Lack of access to hardware and the internet further causes the divide between students who do and do 
not have these resources to complete remote learning [20], [21]. Taking that into account, many families 
rely on schools not only for accessible learning, but for a wide range of support services such as access 
to food, health services, and mental health support —even providing working caregivers the ability to 
balance work and parenting responsibilities [21]. Without a doubt, schools and extra-curricular 
programming are key to reducing some of the barriers across communities by providing resources that 
best nurture children [21]. With the removal of supportive tools and services, students and their families 
are more inclined to reprioritize their necessities to incorporate hardware, broadband internet, and other 
needs which would have otherwise been provided in an in-person school environment. Furthermore, the 
act of reprioritizing can inhibit youth from lower-income families from having the ability to easily access 
hands-on extracurricular activities including STEM programs. 

Due to the pandemic, many new barriers have been raised for high school students in their entry into 
post-secondary education, especially for students of color, recent immigrants, students with disabilities, 
and students who are caregivers [18]. With parents or guardians earning lower pay, working with 
nonstandard schedules, and dealing with unpredictable hours, students in systemically marginalized 
communities are most likely to experience high levels of household poverty [18]. Low-income students 
tend to experience living spaces that are shared by many, creating a challenge for quiet and focus [19]. 
Essential and frontline parents and guardians in lower socio-economic neighbourhoods are not able to 
supervise learning or have the capacity to arrange any private activities compared to wealthier families 
[19]. With major life-changing events such as a global pandemic, families suffering such disparities are 
also more vulnerable to infection and other significant health risks, physical and psychological [19]. 
Thus, many teenage students and families must rely on one another, look after any affected family 
members, and cope with any loss —adding to the many factors limiting healthy development. The abrupt 
and heightened impacts of COVID-19 have resulted in changes to high school graduation plans. In 
addition to an overall drop in academic performance, students experiencing unsupportive living 
conditions, with poor access to support systems and spaces, also experience a drop in post-secondary 
readiness and graduation delays [18]. 

Curricula that highlight social and emotional development, nurture academic growth and perspective-
taking, while reducing emotional distress amongst students [21]. School closures and a loss of activities 
crucial in supporting young children and youth’s physical, emotional, and mental wellbeing have been 
associated with decreased ‘school connectedness’ [19]. The benefits that come from ‘social 
connectedness’ include higher self-esteem, lower rates of substance use and violence, and increased 
likelihood of completing secondary school [21]. Youth who are vulnerable to mental health challenges 
and are disconnected from supportive spaces available to them, may experience social isolation, 
loneliness, and unhealthy behaviours [19]. This can lead to loss of any daily structures or routines that 
they established previously [21]. Lack of physical learning opportunities and hands-on experiences 
increases the risk of disengagement and decreases motivation. Without accessible exposure to STEM, 
both in-person and online, the economic restrictions that many families face leaves youth with little 
chances to explore and discover [20]. 

4 INITIATIVES DEVELOPED 
Youth and families subject to existing social inequities are more likely to experience greater 
consequences from COVID-19 and the physical restrictions and closures of supportive spaces [21]. With 
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these circumstances, Canada’s largest architecture program has set a range of initiatives, both 
synchronous and asynchronous, to address the challenges youth face and provide solutions to raise 
awareness and exposure to STEM. This year, the activities offered were the In-Person Architecture 
Camp, Digital Creativity Virtual Camp, Weekend Minecraft Camp, and the Building Blocks Minecraft 
Camp. All these activities have been developed to create more accessible and interactive STEM-based 
programming for the community.  

4.1 In-person Architecture Camp 
An ongoing initiative at Ryerson University’s Department of Architectural Science, the Architecture 
Camp, is a summer day camp filled with different projects, both team-based and individual, that revolve 
around architecture concepts. Targeted for campers ages 9-13, the methodology to generating ideas 
and design is displayed through a process of sketching on trace paper, trial and error using materials, 
and final creations. The camp aims to provide an introduction to the design process involved in 
architecture and the different types of activities that can be related to design and construction.  

The program includes four themed week-long activities, where each theme follows the same framework: 
a group activity, an individual activity, then a design process of sketch, trial, and completion. The four 
themes developed are Concrete Week (exploration of materiality and creation of structure), Construction 
Production (fabrication and installation), Building Types (examination of protective enclosures), and 
Operation Circulation (spatial design and understand through robotics). In all themes, the campers are 
introduced to a project with parameters simulating real-life problems experienced by STEM 
professionals. With set materials, time frames, and goals in mind, the program allows campers to arrive 
at solutions that are feasible while encouraging them to do so in their own creative style. For instance, 
in Operation Circulation, the campers conceptualize a game that would be created onto a pre-cut 
pegboard. This framework allows the campers to individually decorate and coordinate a board game 
that reflects their interests and could be shared in the future with others, as seen in Fig. 1. 

The camp counsellors introduce projects to campers and provide assistance throughout the program. 
They also organize photography and documentation of the camps, compiling this content into a portfolio 
that the campers can take home. The portfolio includes spaces where campers could sign each other’s 
pages, allowing them to commemorate the connections they created with one another. The counsellors 
ensure that campers receive guidance and encouragement throughout their journey in this camp.  

The results of the camp and the projects produced continue to be outstanding. In just a short amount of 
time, the campers would produce something which encompasses their own creative style and involves 
a level of technical learning. During this year’s Concrete Week, where the project was to cast a concrete 
bookend, it was evident how excited the campers were to express themselves through materiality and 
construction. They also enjoyed learning from counsellors through short, theory-based lessons. The 
impact the project has on campers is vast, as they build their own skills and unleash their creativity, 
share their interests with others, and create lasting connections. This camp consistently provides well-
rounded programming that allows many campers to come out of their shells while working in teams and 
creating new friendships. Whether it’s concrete construction, steel rebar, or model building, the skills 
that the campers enhance allow their minds to think similarly to those in design and architecture fields.  

    
Figure 1 (left). Example project of camper’s board game decorated in the theme of nature. 
Figure 2 (right). Example of final project demonstrating a high level of stylistic exploration. 
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4.2 Digital Creativity Virtual Camp 
Another skill development initiative provided this year was an online Illustrator and Photoshop camp. 
The primary focus of this program was to introduce industry-level software to students who have not 
been exposed to them, increase student self-efficacy in STEM-related skills, and increase their likelihood 
of viewing STEM fields as a viable career path. In addition to developing students’ technical skills, they 
were also challenged with personalizing their work through use of creative language. As many students 
do not have access to STEM-based skill development, this program can serve as a viable alternative to 
an inadequate school curriculum. The program was accessible to a wide range of individuals with 
varying degrees of artistic ability since the camp’s focus is on software technical skill development. 

The program ran five days a week for two synchronous weeks and commenced with introducing the 
fundamentals of Photoshop and Illustrator. All the initial tasks were given as exercises to help students 
familiarize themselves with foundational tools that would put them on course to developing their 
technical skills to a complex degree. Starting with selection and filter tools, students were asked to begin 
the programming by creating basic shapes. Major assignments then became more intricate in scale and 
number of tools necessary to complete the assignment. Projects included magazine design, typography, 
postcard designs, and portfolio creation. Although the focus of this camp was to provide an in-depth 
tutorial for the two programs, the themes of identity and self-expression remained consistent through 
the various assignments. Students were constantly encouraged to reflect on themselves in the projects 
which allowed them to be more creative and unique in their design endeavours. 

Unlike the in-person Architecture Camp, this initiative was orchestrated entirely remotely this year. This 
required students to be briefed on how to install the two programs to participate. The Zoom platform 
became the primary communication tool for the camp since it allowed the counsellors and the guest 
lecturers to easily communicate with the student cohorts. Most of the camp’s activities were managed 
by STEM student counsellors who were already familiar with the career potential of Photoshop and 
Illustrator. They were responsible for guiding the students, creating the curriculum, and ensuring that 
the students were able to complete their activities. Google classroom was also used to allow participants 
to post and present their work to the rest of their group. Supplemental guest lectures from external 
professionals gave the students an in-depth understanding of various relevant topics such as creative 
mediums and how they can be used to tell stories. With the collaboration between counsellors and 
industry professionals, and the utilization of online learning platforms, the Digital Creativity Virtual Camp 
provided remote, accessible learning to students interested in digital technical skill development. 

Towards the end of this program, students effectively gained exposure to software predominantly used 
in architectural design. One of the main objectives of this camp was to allow students to explore different 
types of projects to sustain their engagement and develop their technical skills. By having a broad range 
of assignments, students had the opportunity to showcase the efforts they put into production, 
development, and presentation of the exercises —as seen in Fig 2. Both older and younger students 
were successful in enhancing their technical skills as they worked through the projects. Aside from 
learning technical skills, students began to implement stylistic choices that were unique to their self-
expression.  

One of the larger outcomes of this initiative was gaining an understanding of presentation etiquette. The 
students were constantly encouraged to exhibit their work to their peers and counsellors by presenting 
their intentions along with their creative thinking processes. Not only is this skill incredibly beneficial in 
an architectural career, but also in STEM education at large, since it requires students to be proficient 
in delivering presentations effectively. This camp also encouraged students to explore making portfolios 
and showcasing a collection of their completed works throughout the camp. By doing so, individuals had 
successfully shown how to display different media that they explored throughout the camp, in a clear 
and coherent presentation format. The technical, verbal, and graphical skills that students were exposed 
to will effectively enhance their ability to excel in STEM education and STEM-related careers.  

4.3 Weekend Minecraft Camp 
The first piloted Minecraft Camp exposed students to architecture and design in a series of exploratory 
scenarios with an emphasis on real-world application. The program was designed to help youth ages 9-
12 develop their skills in design thinking and problem solving while fostering relationships. The Weekend 
Minecraft Camp encouraged students to actively engage and participate in the design process through 
the use of gaming as a hands-on tool for visualization and collaboration. In planning, the program sought 
to bring this awareness and exposure to students from disadvantaged communities through its online 
and free platform. However, due to the selection of schools and advertising of the program, there was 
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not enough reach to target the communities desired. This was addressed in the Building Blocks 
Minecraft Camp.  

The program ran for sixteen sessions every Saturday for two hours online, using Zoom and Minecraft 
Education: Edition. The camp was predominantly hands-on learning, with a few short introductory 
architectural lessons on the basic concepts of design and construction. These theory lessons 
supplemented the projects at hand to ensure concepts are fully understood from ideation to 
implementation. The lessons focused on spatial awareness, urban design, site and context, and 
problem-solving through design and collaboration. There was also an emphasis on how gaming and 
architecture go hand in hand, encouraging the use of tools accessible to the youth through which they 
can explore STEM. A consecutive set of sessions were organized to focus on the development of one 
project or activity over time. Campers participated in three exploratory projects during the duration of 
the program, focusing on various aspects within the design and architecture fields, developing certain 
sets of skills and experiences in each project.  

In the first project, students were individually assigned to design and build their dream home —example 
project showcased in Fig. 3. It allowed campers to ease into architectural modelling in Minecraft and 
strengthened their technical skills by exploring spaces that are familiar while translating their dreams 
and visions visually. In the second project, campers worked individually to design buildings in a 
collaborative setting by creating a town/city together. Compared to the first project, which invited 
campers to model a specific space, the second encouraged them to incorporate problem-solving and 
design thinking into their build by contributing to the larger whole and creating a unified community. All 
campers learned about different building types in urban settings, built them, and helped one another to 
create the city’s streetscape. Landscaping, urban planning practices, and lighting were also encouraged 
as part of this project. Lastly, in the third project, students worked collaboratively on a master planning 
project to develop, design, and build a campus. This final project added to the previous project’s existing 
site and encouraged students to collaborate with one another on a larger scale —final look of the campus 
captured in Fig. 4. The project highlighted the complexities of design and encouraged students to 
problem-solve through role-play.  

    
Figure 3 (left). Example of a camper’s dream home, a cottage-style house with Zen Garden planning.  

Figure 4 (right). Aerial view of the school campus built by all campers. 

To ensure engagement and participation, the camp also introduced moments of friendly and entertaining 
challenges between the three projects. This allowed students to engage in single-player or multiplayer 
competitions including activities where they build objects within a limited amount of time or battle against 
one another to capture the flag from the other team’s built fortresses. These activities were done to 
provide time for campers to recharge and unwind from the design-based projects and focus on the 
overall experience with others, in hopes of making friends and bonding despite taking place virtually. 
This was done to fulfill the need for social connectedness on top of the main objective of creating and 
designing thoughtful spaces. 

The Weekend Minecraft Camp was made to be inclusive and accessible while taking place online, by 
ensuring that there was no cost to participation for the students and their families. There was a focus on 
utilizing tools that already exist and are available to families. Zoom became the main platform to interact 
and engage with campers through tools, such as breakout rooms, to provide one-on-one assistance for 
any students who need additional guidance for design solutions or technical skill development. There 
was also an emphasis on delivering all these aspects synchronously to allow young children to engage 
and participate. The Minecraft Education: Edition was chosen as it is specifically designed for academic 
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purposes and is freely available to schools. This provides a more kid-friendly and cost-effective platform 
to be widely implemented by schools on a larger scale.  

During this camp, students developed their design thinking and problem-solving skills in collaboration 
with others. It exposed them to architecture, design, and STEM by embracing the use of gaming 
platforms in a more interactive and engaging way. At the conclusion of this three-month long camp, 
every student re-visited their projects and explored the progression and development of their skills. This 
ended with a ceremony where celebrated their achievements. Every camper received a package of 
resources containing a curated portfolio of their work and the digital files of the Minecraft Worlds used. 
This was done to provide an opportunity for the participants to continue their path to discovery and 
exploration. Feedback from campers was overwhelmingly positive with respect to overall camp 
coordination, the building projects, and the theory lectures presented. Most of the campers shared that 
they now cherish good moments and experiences out of the program, would see themselves 
participating in the future, and have more motivation in exploring other building projects. This program 
also provided many with the chance to think about their future career choices, while others —specifically 
female and racialized students— found that having facilitators that looked like them allowed them to 
connect with the program more. Developing and facilitating this program allowed for a better 
understanding of the needs of students and the changes required to implement it across institutions with 
minimal barriers in the foreseeable future.  

4.4 Building Blocks Minecraft Camp 
The final initiative undertaken was focused on delivering robust STEM education to a specific target 
group of students through both synchronous and asynchronous learning. The students attending the 
camp came from an underprivileged middle school and were predominantly racialized youth. The 
Building Blocks Minecraft Camp also used Minecraft as a medium to learn more about design and 
architecture. Minecraft was the platform of choice because it was familiar to many of the students, easy 
to learn, and very accessible. Aside from developing students’ skills and career knowledge, a major 
focus was placed on connecting them with racialized designers and professionals with whom they may 
be able to identify with. Students were exposed to different scenarios and participated in building 
challenges offered within the camp's architectural projects. On top of honing their technical building 
skills, students gained more experience in iterative thinking and problem solving —both key skills for 
designers. The camp encouraged students to actively engage in designing spaces via gaming as a 
hands-on tool for visualization and collaboration, while still maintaining a playful environment built on 
social connectedness and community building. 

The overarching theme that set apart this Minecraft camp from other extracurriculars was its focus on 
community spaces and designing with intentions. Students were engaged with the theme of 
placemaking and how it can aid them in establishing a connection between individuals and the built 
form. Synchronous engagement included the delivery of instructional material and guidance as well as 
guest question and answer sessions. However, most of the video lecture material was delivered 
asynchronously. The first task was to create a dream house, a space that the creator could see 
themselves living in. This project allowed students to explore the idea of architecture possessing 
character which then allows built spaces to have meaning. The second task was to use their knowledge 
from the previous project and to collaborate with their peers on a community-oriented building. They 
were challenged to think about meaningful spaces in their own lives and spaces that their virtual 
community could use. Using the curriculum to guide the assignments, the focus of both projects was for 
students to grasp both ideas of identity and communal spaces concisely while also gaining an 
understanding of architectural vocabulary and thought. Delegated themes to each task ensured the 
students were fully engaged but were also completing the larger focus of the curriculum. 

One of the ongoing barriers during the COVID-19 pandemic is the ease of communication. Fortunately, 
Zoom has become a widely used platform for teachers, students, and industry professionals. Zoom 
became the main outlet for hosting both the synchronous and asynchronous sessions as well as for all 
the meetings. Zoom was even able to create new opportunities by allowing guest lecturers to join the 
sessions and interact directly with the students remotely. The creation of the camp’s asynchronous 
content saw the most involvement from educators and industry professionals. Both parties prepared 
video lectures for the students about various factors such as site, community, and architectural history. 
Miro was another critical tool that helped with developing the curriculum through digital collaboration 
and sharing ideas visually. Weekly meetings allowed the various parties involved to delegate roles and 
manage the camp’s resources during both the preparation and delivery phases of the initiative. Despite 

3424



 

 

the remote nature of the camp, the parties involved were able to administer and deliver the program 
effectively using the various tools mentioned. 

Minecraft has demonstrated that, as a medium, it is an effective entry point into understanding 
architecture and applying STEM-based curriculum teachings for the students. With the dream house 
assignment, all the students were successful in personalizing their spaces with identity. In addition to 
this, the students also exhibited an understanding of various factors such as site integration, the climate, 
and their surroundings which are integral to architectural design. As shown in Fig. 5, students recognized 
that building in a different biome would impact their material choices and the architectural features of 
the space. Such an understanding of climatic effects on architecture indicated that the program’s 
asynchronous STEM lessons were successful and comprehensible. 

 
Figure 5. Desert house incorporating local sandstone roof and a pyramid motif. 

As the students progressed through the program’s asynchronous content and synchronous activities, 
they displayed evidence of having developed their technical and communication skills as well as their 
design skills and professional knowledge. Students demonstrated a greater sense of architectural 
awareness through their projects by integrating more advanced concepts such as structure and 
program, as seen in Fig. 6. In addition to developing a better sense of the components that come 
together to create architecture, students also demonstrated a stronger understanding of architectural 
ideas and how to integrate them into their projects —showcased in Fig. 7. 

    
Figure 6 (left). Mid-rise building expressing structural features (i.e. columns, beams, and shear walls). 

Figure 7 (right). Dream house expressing the idea of ascension through materiality. 

Students also improved their communication skills as they were able to articulate concepts such as 
design intentions through the final presentations on the last day of the camp. The knowledge and 
vocabulary required to participate in architectural discourse can be linked back to the students’ 
engagement with the camp’s asynchronous programming and the sessions with industry professionals. 
What all these results reveal is that the students’ abilities and knowledge of design and STEM 
professions increased as a result of the program which was one of the intended goals. As students 
approached the end of the camp, it became apparent that many of them had developed a strong 
understanding of architectural concepts. Through the use of asynchronous material and sessions, 
students began to gain more confidence in their design abilities which is evident by their ambitious 
projects as some students went beyond expectations by developing buildings at a scale that was larger 
than required.  
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These examples highlight the students’ increased confidence in design and architecture. As mentioned 
before, this heightened self-efficacy is what is linked to an increased interest in STEM-related careers 
and areas of study. Throughout the camp, the students were exposed to a variety of architectural 
prompts and challenges. Their keenness to implement and display their learnings from the 
asynchronous and guest lecture content into their design speaks to the effectiveness of this program. 
With student experience and education at the center of the camp’s focus, the inclusion of a diverse 
selection of guest professionals was then crucial for affirming a welcoming and diverse image of the 
STEM fields, which is especially important for female and racialized participants. The success of the 
camp’s strategies, collaborators, and methods of implementation can be seen in the overwhelmingly 
positive responses from the outgoing survey where most students attested to enjoying the camp and 
learning more about architecture and STEM. 

5 CONCLUSION 
Through developing and piloting accessible and interactive STEM-based programming, students who 
participated in each initiative were exposed to various technologies that, not only improve their success, 
but their willingness to engage in STEM activities and education. Although the COVID-19 pandemic 
continues to act as a barrier in teaching and learning on a global scale, the four extracurricular programs 
provided solutions through easy communication, participation without barriers, and easier access to 
resources. These developed tools and platforms addressed the many limitations and challenges that 
youth must continuously navigate for academic growth. With synchronous, asynchronous, in-person, 
and remote learning techniques, the camps were able to educate and expose youth to the industry as a 
whole and as the parts that make STEM education complete. 
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SMALL TALK: A BIG CHALLENGE FOR CHINESE GRADUATE 
STUDENTS IN CANADA 

H. Xu 
Queen's University (CANADA) 

Abstract 
According to many studies, student retention and accomplishment in higher education largely depends 
on academic and social integration and having meaningful interaction between staff and students is the 
starting point. Social interaction is important for students, especially for students from other countries, 
because it helps them adjust to their new environment and develop a sense of belonging. Engaging in 
small talk is recognized as an important part of this process, so there is value in examining barriers 
faced by international students. 

This phenomenological study investigates the challenges faced by Chinese students when making 
“small talk” with native English-speaking classmates and teachers in Canadian universities. The study 
examines the underlying causes of this problem, the coping measures developed by the Chinese 
students, and it attempts to identify potential practices to help them overcome these challenges using a 
combination of communicative competence, communities of practice, and the concept of languaculture 
as its theoretical framework. 

Interviews were used to collect data from six Chinese students in Canadian universities about their 
experiences making small talk with instructors, classmates, and others, with a focus on challenges, 
possible reasons for these challenges, and potential solutions.  

The preliminary results show that the major challenges are gaps in topical knowledge and uncertainty 
about the appropriateness of utterances. These problems are caused by an absence of communicative 
competence, in particular interactional and sociocultural competence, and a lack of familiarity with 
Canadian culture. The competence of Chinese students in making small talk in English can be improved 
by exposure to and experience with natural interactions with local Anglo-Canadians, expanding their 
topical knowledge, and making an effort to change their mindsets. 

The results of this study provide useful information for current and future Chinese and other international 
students. In addition, it can help policy makers, institutional leaders, instructors, and native speakers 
learn more about the need to better facilitate the integration and acculturation of international students. 
Although the current focus is on Chinese students, many of the conclusions will apply to other 
international groups and will provide a foundation for future research opportunities. 

Keywords: small talk, communicative competence, Chinese graduate students in Canadian universities. 

1 INTRODUCTION 
The population of Chinese students in Canada has been increasing, so it is useful to study the factors 
which impact their academic success. According to Tinto, the ability of students to achieve their 
educational goals largely depends on their degree of academic and social integration [1]. Social 
integration is mainly achieved by engaging in informal talk with peers, interactions with faculty, and 
extracurricular activities [2].  

A group of researchers in the UK conducted a three-year research program examining student retention 
and accomplishment in higher education and found that “finding friends, feeling confident, and above 
all, feeling a part of your course of study and institution” were the starting points for academic success 
[3]. The research also indicated that a “strong sense of belonging” [3] was at the core of this success, 
and this sense of belonging can be established through “supportive peer relations” and “meaningful 
interaction between staff and students” [3].  

Wang studied the life and learning experiences of Chinese students who dropped out from a Canadian 
pre-university program and found that the inability to socially interact with instructors and classmates 
played an important role in their failure to adapt to a new learning environment and resulted in a lack of 
academic success [4]. 
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Social interactions are important for students, especially for students from other countries, because they 
provide emotional comfort, and interactions with instructors and classmates can help them adapt to a 
new environment and develop a sense of belonging [2][5][6].  

As a main component of social interaction, small talk “enacts social cohesiveness, reduces inherent 
threat values of social contact, and helps structure social interactions” [7]. Small talk is the preliminary 
step leading to the exchange of information at a more substantive level; it serves as a “curtain raiser for 
the business to follow” [8] and is used to “break the ice” [8] in social encounters. The concept of “small 
talk” was first introduced by Malinowski who referred to it as “phatic communion”. It was defined as “a 
type of speech in which ties of union are created by mere exchanges of words” and it “serves to establish 
bonds of personal union between people brought together by the mere need of companionship” [9]. 

Small talk is recognized as an important component in social integration. However, according to a study 
by Cui about Chinese immigrants in Australia engaging in small talk with their non-immigrant colleagues 
at work, the Chinese were usually not well equipped to make small talk in English [10]. Therefore, it is 
useful to explore whether Chinese graduate students encounter similar challenges in Canadian 
universities, the factors that influence their ability to engage in small talk, and how this affects their 
capacity to participate in social activities with other residents of their new community. 

This study explores the challenges faced by Chinese graduate students in Canada when making small 
talk with their native English-speaking colleagues, how these challenges are influenced by cultural and 
linguistic factors, and then attempts to identify practices to help overcome these challenges. To address 
these issues, the following research questions are used:  

1 What are the main challenges Chinese graduate students face in making small talk with other 
individuals in Canadian universities?  

2 What are some of the cultural and linguistic factors that influence their competence when making 
small talk?  

3 How can they overcome these barriers to increase their engagement with others in their academic 
and social communities? 

2 METHODOLOGY 
This study uses the qualitative approach as its foundation for the following reasons. First, in a broad 
sense, the research questions are asking about the “what” and “how” instead of “how much” [11]. 
Second, the study explores what is happening and what the participants think or feel [12], and the focus 
is on the details of each individual experience for the participants. Third, most previous empirical 
research on small talk has used qualitative methods; the instruments employed, including interviews, 
observations, and focus groups, are often used to collect the details required for an in-depth study of 
this nature. 

Qualitative research consists of several forms of inquiry where the researcher is studying a social 
context, while causing as little disruption as possible in the natural setting [13]. Phenomenology “focuses 
on exploring how human beings make sense of experience and transform experience into 
consciousness, both individually and as a shared meaning” [14]. In this study, the research interest is in 
the lived experiences of Chinese students who wish to be successful in their studies and integrate into 
Canadian society; in-depth interviews with Chinese graduate students who have experienced successful 
or unsuccessful episodes of small talk with people in Canadian university communities were used to 
gather first-hand data of their lived experience. 

2.1 Participants 
The subject cohort for this study is Chinese graduate students in Canadian universities, including both 
international graduate students born and educated in China who have come to Canada as visa students, 
and immigrant graduate students, also born and educated in China, who are now studying in Canada 
as permanent residents [15]. Graduate students have been selected as the subject cohort because they 
possess the basic linguistic competence to make small talk, as demonstrated by their scores in language 
proficiency tests such as International English Language Testing System (IELTS) or the Test of English 
as a Foreign Language (TEOFL), which were required for admission to graduate school. In addition, 
graduate students are usually mature enough to have the interpersonal skills and competence to make 
small talk with their classmates, instructors, and other people in the wider community. 
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Participants in the study were recruited based on the following criteria: first, they self-identified as a 
Chinese international or immigrant graduate student; second, they completed their K-12 and/or 
undergraduate education in China; third, they are currently enrolled in a graduate program at a Canadian 
university.  

Altogether, six Chinese graduate students from three Canadian universities were interviewed about their 
experiences making small talk with local Anglo-Canadians. They have been in Canada from one to eight 
years; two of them are Master’s and four are PhD students, and four of the six were previously enrolled 
in certificate, Bachelor’s, or Master’s programs in a Canadian educational institution. In the past, five of 
them studied or worked in the United States, either as exchange students or language teachers; 
therefore, before coming to Canada, most of them had experience living in North America. 

2.2 Data Collection 
Patton indicates that a variety of data collection methods can reveal different aspects of empirical reality 
and social perception, and combinations of interviews, observations, and document analysis are 
expected in most fieldwork [14]. In phenomenological research, qualitative data will be collected from 
individuals who have experienced the phenomenon under study by using in-depth interviews [16]. In 
this study, data were collected from semi-structured individual interviews conducted online with selected 
Chinese students.  

First, a recruitment advertisement was posted online using WeChat to target Chinese students in various 
Canadian universities. WeChat is a messaging application that is very popular with Chinese international 
students, and most of these students in Canadian universities are members of one or more of the online 
chat groups accessed through this app. Individuals who had interest in the research were invited to 
contact the researcher by email. 

Next, the researcher verified that the respondents met the requirements of the study and if so, they were 
sent a link to a letter of information and a consent form which provided more detailed information about 
the nature of the research.  

Participants who signed the consent form were individually interviewed online using Zoom. During the 
interview, they were asked to relate their experiences as graduate students in Canada with a particular 
focus on their feelings and ideas about successful and unsuccessful experiences engaging in small talk 
with native English speakers. The in-depth interviews lasted from one to two hours.  

With permission, these interviews were audio-recorded and transcribed verbatim by the researcher with 
all transcriptions later verified by the participant. Detailed notes were also taken during the interviews to 
assist with data analysis. Some participants were contacted again after the interview for clarification and 
to ask for further reflections on their experiences. 

2.3 Data Analysis 
Creswell and Poth, based on the work of Moustakas and other researchers, state that phenomenological 
data analysis will “generate themes from the analysis of significant statements” [16] [17]. The data 
analysis steps are to “first go through the data and highlight significant statements, sentences, or quotes 
that provide an understanding of how the participants experienced the phenomenon” [16]; second, use 
clusters of meaning from these significant statements to generate themes; finally, use significant 
statements and themes from the previous steps to compose textual and structural descriptions of 
participant experiences and how these experiences were influenced by their context [16].  

Following this procedure, transcriptions from the recorded interviews were imported to NVivo, and read 
and reread to get a general sense of the material. The words, phrases, and sentences that provide an 
understanding of participant experiences when making small talk with native English speakers were 
highlighted, classified, and assigned code labels. Initially, 42 codes were assigned to quotes from the 
transcriptions. 

After completing the initial coding, clusters of meaning from significant statements are developed into 
themes or meaning units and overlapping and repetitive statements are removed [17]. In other words, 
codes are grouped together in a logical way based on shared characteristics to form categories.  

In this study, the research questions naturally form three themes: challenges, causes, and solutions. 
The theories of communicative competence serve as the theoretical framework and lend themselves to 
an explanation for some of the challenges, causes, and potential solutions. The sociocultural, 
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interactional, formulaic, strategic, linguistic and discourse competences, combined with topical 
knowledge and personal attributes, help to form some of the initial categories. 

3 RESULTS 
The interview questions asked of the study participants were related to their educational background 
and their successful and unsuccessful experiences making small talk with local Anglo-Canadians. 
Specifically, the participants were asked to discuss the challenges and problems they have encountered, 
possible causes for these problems, and to try and provide suggestions for others who have had similar 
problems or for those who may come to Canada for graduate studies in the future.   

The results of the interviews revealed that most Chinese graduate students, especially in their early 
years in Canada, experienced many challenges interacting socially with local Anglo-Canadians. All six 
participants admitted that when they first began their studies, they experienced different levels of 
difficulty with small talk.  

Some of them responded to the challenges by quickly developing a high level of confidence and comfort 
talking to local people in English, but some are still struggling. Three interviewees, after five to eight 
years of living and studying in Canada, felt they have totally integrated into Canadian society and now 
have no problems making small talk in English. The following is a quote from one of them: 

I definitely feel more confident to carry on a conversation now. I know people normally don’t 
judge you, and they don’t judge my English, my accent; they don’t judge where I am from, 
and I know that I am more confident; my English is getting better and I am more 
experienced being around with other Canadians, so I know how to keep it going. (Quotation 
from Participant 2) 

One student said she did not have problems making small talk with Canadian classmates, instructors 
and neighbours, but she feels these interactions are not as free or as deep as those with Chinese people:  

[My problem is] to develop small talk into a long-term, concrete relationship. The other one 
is I don’t know the local topics. I would be really interested in what they talk about if I was 
not there. I don’t mean that I did not enjoy the conversation, I just wonder what a more 
casual small talk [experience] between native speakers looks like, more related to 
something deep, something in-depth. (Quotation from Participant 1) 

Not all of them have been able to adapt quickly. Another participant who has been studying here for 
more than five years said she has made progress but was still learning slowly. One participant is still 
struggling with social interactions with local Canadians, and this problem has hindered her willingness 
to go to classes or attend other events at the university: 

When we had Zoom class, I didn’t want to go there early, because I was afraid of the 
warming up interactions with people, because I did not know what to say. Every time when 
we have classes or any activities, I will go there right on time, just to avoid social 
interaction…I don’t even want to attend classes or participate in any extracurricular 
activities because of this problem. (Quotation from Participant 5) 

3.1 Challenges 
Preliminary analysis of the interviews indicates that the major challenges faced by these individuals can 
be summarized as not knowing what topics to discuss, not knowing how to respond to others, and not 
knowing what is appropriate to say. 

3.1.1 Do not know what topics to discuss  
One of the most frequently mentioned problems is that individuals do not know what to say. Finding a 
safe but interesting topic to discuss is something Chinese graduate students, especially those in their 
early years in Canada, find most difficult. They quickly learned that in Canada, small talk about the 
weather is always a safe topic, but it is not a topic that people can easily expand on to have deeper 
discussions. One participant described her experiences of talking about the weather with her neighbour 
during the winter:  

I am living in an apartment, I often come across a neighbour in the lobby or elevator. I don’t 
know what to say. Sometimes I say “hi”. But because I always come across this person, I 
think I should say something more. So later, when I see her, I often say “it is really cold 
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here” and she would say, “yes, it is really cold.” During the whole winter, whenever I saw 
this person, we would just say “oh, it is so cold here.” We didn’t have other topics to talk 
about. This makes me a little embarrassed, because sometimes when she said that, I 
cannot think of anything else to say. We are always saying the same thing every time we 
meet. (Quotation from Participant 5) 

3.1.2 Do not know how to respond to others 
Another problem repeatedly mentioned during the interviews was that participants did not know how to 
respond when approached by others. Especially in their early years in Canada, most of the Chinese 
graduate students did not have a spontaneous response ready when they met others which caused 
them great anxiety. They felt pressure to quickly think of a suitable response, but before they could 
manage, the silence was awkward. One participant highlighted this difficulty as follows: 

[In my first year], I was struggling with finding the right answer to people [saying] “Hi, how 
are you?” (Quotation from Participant 3) 

Although standard responses to many brief interactions can be developed through exposure to the 
conversations of others, there are still many not so typical occasions when jokes or sarcastic comments 
make a suitable response even more challenging. One participant mentioned an occasion when both 
she and the other person felt embarrassed: 

Yesterday I was in the elevator going from the 3rd to the 1st floor. When the door opened 
and a person came in, I thought it was the 1st floor, so I went out but then realized it was 
the 2nd floor. I went back to the elevator and that person said to me, “Oh, how lazy I am! 
Why would someone use the elevator to go down from the 2nd floor?” I did not know how 
to respond. Maybe I nodded because I did not have anything to say. It was an embarrassing 
moment both for me and for him. (Quotation from Participant 5) 

3.1.3 Do not know what is appropriate to say 
Some study participants also noted that there were times when they were willing to initiate a 
conversation or when they did manage to come up with a possible response to others and yet they still 
chose to remain silent because they were unsure about how appropriate or acceptable their comment 
might be. This adds an extra layer of complexity to the problem; first there is the challenge to find 
something to say which seems to suit the occasion, but then there are doubts - Is my comment too 
personal? Will the other person understand my meaning? Could it be offensive or cause 
embarrassment? After all the mental gymnastics and other considerations, they often found they had 
already missed the optimum time to initiate or join a conversation: 

One time I was invited to a get-together. I was talking to a friend of a friend. I have talked 
to her a couple of times, but we have not had any personal conversations. During our talk, 
she suddenly said “I am going to visit my brother in Edmonton next week.” I thought about 
what to say, something like “Oh, I didn’t know you have a brother. Does he live in 
Edmonton? How will you go there? Why are you going to visit him? Is there any special 
occasion? Don’t you have classes next week?” and so on. But then I wondered if it is okay 
to ask these questions. Will these questions be too personal? Will she think I am nosy? 
Then after thinking about it more, I said “okay”. I knew it was not much of a reply, but at 
that moment it was the best I could manage. I am always worried whether it is appropriate 
to say something. (Quotation from Participant 6) 

3.2 Causes 
When asked about the possible causes for the problems or challenges they faced when making small 
talk, the most frequently cited factor was the language barrier. The next most frequently mentioned 
causes were cultural differences and personality. 

3.2.1 Language 
All six participants felt that language was the major cause of the challenges and problems they faced. 
Although they have been learning and using English for many years, most of them were introduced to 
and experienced the language through textbooks. Their lack of exposure to conversations and 
interactions in the real-world meant that although they managed to get high scores in language 
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proficiency tests, their actual linguistic competence is comparatively inferior to their basic reading and 
listening skills.  

Language was the most common reason given when these students found they were unable to 
understand what others were discussing. This barrier imposed itself most often when the other party 
had a strong accent, said something related to a special situation or with a complex background, or used 
some unfamiliar proper names for places and people. They also cited the language barrier as an 
impediment when they wanted to properly express their ideas in English. One participant mentioned that 
when she first started her studies in Canada, it was difficult to join in conversations with others: 

I always did a lot of mental work in my brain to have the correct sentence ready in my brain 
before I talked with anyone. It takes time of course, and when you finally got that perfect 
sentence, everyone has already moved to the next topic. So I missed a lot of opportunities 
to engage in their conversations. (Quotation from Participant 3) 

3.2.2 Cultural differences 
Cultural differences influence small talk in many ways. Different cultures can focus on different issues 
or concerns in people’s lives. As an example, this can be seen in the way people greet each other. As 
noted by the interviewees, in China, “Have you eaten?” “Where are you going?” “What are you going to 
do?” are common, whereas in Canada the greeting is usually a general enquiry related to the other 
person’s well-being: “How are you?” “How is everything going?”. Comparing cultures, it can be seen that 
the Chinese greeting is more direct and personal.  

When asked about small talk in China, the participants stated that the usual topics could be “anything” 
and “everything”. Three participants mentioned that they would talk about their families, especially 
children. One participant said complaints about husbands was the common topic when she chatted with 
her colleagues. As for small talk in Canada, the topics they most often cited were weather, research 
interests and progress, sports, movies, music, pets, news, and even the recent federal election. Two of 
them also included their children and daycare as items to discuss with people they know very well. The 
common topics in China and Canada also mirror the differences in greetings. When Chinese people 
have casual conversations, they can talk about more personal issues, but this is generally not the case 
for Canadians. This is one of the reasons why many Chinese students are not sure about the appropriate 
things to say or topics to discuss. 

One participant also mentioned the issue of maintaining silence while sharing the same space. Chinese 
people usually do not talk to strangers, as was mentioned by three of the participants, so it is perfectly 
acceptable if two Chinese people share the same space in silence. However, their impression is that 
Canadians will usually try to break the silence:  

I think in Chinese culture, it’s okay for strangers if they don’t talk to each other. That silence 
in the same space is okay. People can tolerate that. But I think in North America, including 
the US and Canada, if you are in the same space with another individual, if there is a 
silence, that silence is unbearable, it is just awkward. People want to break that silence. 
(Quotation from Participant 4) 

Therefore, it is apparent that when an individual from a culture in which silence is the usual and 
acceptable practice is immersed in another culture where small talk is a more common occurrence, 
coupled with other cultural differences and language barriers, they will face many social challenges. 

3.2.3 Personality  
The third most cited cause of problems with interaction was personality. One participant who quickly 
adjusted to the new learning environment said he was a “people person” who liked talking to others. He 
is very sensitive about how people interact with each other in certain circumstances, and quickly learned 
his way through practice. When it comes to the issue of what is appropriate to say, he used the word 
“evaluate” repeatedly to emphasize the importance of talking according to the specific situation: 

I think it is more about my personality, and also it’s a skill. I constantly evaluate the situation. 
But I think it is a kind of skill that some people don’t really have. Maybe they can learn the skill 
by practicing, but sometimes, some people just never get it. (Quotation from Participant 4) 

One participant stated that she became nervous when talking to people in English, so she tried to avoid 
talking as much as possible. It is interesting though that she is very talkative in Chinese and likes chatting 
with others, even strangers. Another participant who does not like talking to people she does not know 
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very well thought she had a “cold” personality, thus she is very slowly learning how to make casual 
conversations with others. 

3.3 Suggestions  
Participants who feel they have already adapted to Canadian social life have provided many suggestions 
for current and future students who may have problems in this regard. Every participant emphasized the 
importance of observation and having the intention to learn from other people. To cope with the problem 
caused by a lack of topical knowledge, they suggested that Chinese graduate students need to make 
an effort to learn more about common, culturally popular, topics. They also mentioned developing a 
willingness to make changes in their way of thinking or their mindset; do not be afraid to be different, to 
make mistakes, ask questions, and so on. 

3.3.1 Observe and learn from other people 
All six participants indicated that they learned by observing the interactions of others. One participant 
observed the way people express their agreement with what others say and developed a formula. When 
he is in the same situation in the future, he can easily find something to say:  

I think there is always a formula for this kind of conversation [showing your agreement with 
people’s ideas]. If you observe how people talk, I think there is some sort of way you talk 
in these settings. I am just thinking that as international students, you try to understand the 
structure of this kind of conversation, and there are some key conversational sentences. 
You memorize them, use them, and also learn quickly how to come up with questions. 
(Quotation from Participant 4) 

Another participant mentioned a situation when she observed and learned how to respond to people 
saying “excuse me” when she was in their way: 

One time I was in a bookstore. I was in the way of someone. This person said, “excuse 
me.” I didn’t know how to respond to that. I just moved a little bit, saying nothing. I really 
felt embarrassed because I felt myself rude. I learned from my textbook, the answer to 
“excuse me” should be “Yes?”, but it was obviously not the proper way in this situation. 
Then I noticed some people would say “sorry” when moving away. I learned that and am 
not afraid of that situation anymore. (Quotation for Participant 5) 

There are also other ways to observe and learn about social interactions. For example, TV shows 
and movies can help. Although the portrayals are rarely spontaneous, the interactions depicted can 
provide some guidance so that the language learned from textbooks can be related to real 
situations when suitable responses are needed. 

3.3.2 Expand areas of interest and knowledge  
As described above, people in China and Canada usually talk about different topics. Four participants 
suggested that Chinese graduate students should develop a hobby or at least become familiar with 
something local people are interested in. It can be sports such as baseball and hockey, pets such as 
dogs and cats, or popular movies and TV shows. One participant talked about an app on his phone for 
Netflix, which he uses to watch many shows and movies:  

I remember one time during class break, my classmates were talking about one specific 
show, which I just watched on Netflix. They were talking a lot about different episodes and 
apparently they were big fans. I was also a big fan; I love that show. So, I just jumped in, I 
said, “oh, I just watched this episode last night. And this girl did this and that.” They also 
responded like “oh, that’s crazy, I cannot believe she did that”. It is just instantly you created 
some sort of same topic and same experience because we all watched that show on Netflix. 
(Quotation from Participant 4) 

3.3.3 Change your mindset 
Three participants also mentioned that Chinese graduate students needed to change their mindsets. 
They need to get out of their comfort zone and not be afraid to be different, not be afraid to make 
mistakes, and not be afraid to ask questions. They all mentioned that Chinese graduate students should 
not always spend time with people from their own culture but should also try hard to make friends with 
local people: 
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It is always easier to hang out with someone that is from your own culture. It is always 
easier to carry out a conversation with a group of Chinese students. If you don’t have a 
Canadian friend, or don’t use Canadian social media. Of course, when the time comes that 
you need to have small talk with Canadians, you feel uncomfortable because you have 
never been exposed to such talk. (Quotation from Participant 2) 

One participant suggested that Chinese graduate students should be more confident with their English. 
There are different variations of English; for example, some African Americans say “What up” instead of 
“What’s up”, and in Chinese English “Long time no see” are great examples of English variations.  

One other participant pointed out that in Chinese culture people focus on uniformity, but here in Canada 
individuality is valued. Do not be afraid to be different:  

In China, I don’t want to be the person to be different, I want to be the same as all my other 
peers; but in Canada, I slowly realize that it is okay to be different. No one will judge you if 
you are different. And it is a good thing to be different. It is boring that everyone is the same. 
And then I think I can try this, like trying to make new friends. (Quotation from Participant 2) 

As this quote demonstrates, she changed her mindset, started to make friends with local people and 
integrated into the community very well.  

4 CONCLUSIONS 
The preliminary results from this study show that all the participants, when they first started studying in 
Canada, experienced challenges and problems with social interaction. Some of them adapted quickly 
to their new environment and some are adjusting at a slower pace. The time varied from less than one 
year to more than five for them to become more comfortable and confident when making small talk with 
local Anglo-Canadians. The main problems they revealed were a lack of topical knowledge and 
familiarity with routine expressions, and uncertainty about appropriate topics to discuss or words to use. 
These problems are mainly caused by language barriers, cultural differences, and personal attributes. 
To help future students, newcomers, and current students who are still struggling to engage in casual 
conversations with local Anglo-Canadians, they have suggested that the best solutions are to observe 
and learn from other people and resources, expand their areas of interest and knowledge to include 
topics related to sports, movies, music, and so on, and change their mindset to become more outgoing 
and socially active. 
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Abstract

Digital lifelong education resources are the core area of lifelong education development, the primary
basis for carrying out lifelong education activities, and the fundamental guarantee for realizing lifelong
education goals. The emergence of educational technology is a valuable weapon to solve practical
problems in constructing a learning society and a lifelong education system. Promoting technological
platform innovation and realizing the intelligent operation of a learning society and lifelong education
system is our current research focus.

As educators, teachers must establish an educational philosophy of lifelong learning. With the
continuous development of information technology, academic knowledge is more accessible to students.
In this ever-changing teaching environment, teachers must constantly improve themselves, update
knowledge, establish lifelong education concepts, and meet current challenges. Developed information
technology is an essential guarantee for teachers' lifelong learning.
So, how should a "learning society" be explicitly constructed, and what is the development process of
lifelong education? How should teachers be encouraged to establish the concept of lifelong education?
In this process, what kind of changes will teachers' professional development face?

This article will use the literature and comparative analysis methods to study those mentioned above
fundamental theoretical issues.The author is taking "building a teacher's lifelong learning system" as the
research object of promoting teacher development and perfect digital lifelong education resources,
emphasizing people-oriented, realizing science and technology to promote teaching, and making
teachers' lifelong learning possible.
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WHAT MAKES AN EFFECTIVE LEARNER-CENTERED EMI 
CLASSROOM IN HIGHER EDUCATION? A QUALITATIVE 

SYSTEMATIC EXAMINATION OF STUDENTS’ PERCEPTIONS USING 
THEMATIC SYNTHESIS APPROACH 

M. Ismailov, Y. Yamamoto 
University of Tsukuba (JAPAN) 

Abstract 
Learner-centered pedagogy remains insufficiently researched in connection with the English medium 
instruction (EMI) and internationalizing higher education. By focusing on primary qualitative studies, this 
research has used a systematic synthesis method to thematically explore university students’ 
perspectives on the obstacles for implementing learner-centered EMI pedagogy in higher education. 
The CASP and COREQ protocols were rigorously and independently used by researchers to appraise 
and synthesize empirical articles, which met the inclusion criteria. The findings are based on insights 
gathered from 1,772 participants in 18 countries and jurisdictions in which English was not the first 
language for the majority of populations. The synthesis yielded more than forty descriptive themes 
stratified into six large analytical domains, such as meta/linguistic, instructional, meta/cognitive, socio-
cultural, affective, and institutional obstacles. The findings suggest that students in different parts of the 
world face quite similar obstacles in their EMI courses, in that many students associate poor quality of 
learning with their own and lecturers’ inadequate English, and with excessive use of teacher-centered 
pedagogy that fosters limited classroom interaction. 

Keywords: English medium instruction, learner-centered pedagogy, systematic thematic synthesis, 
higher education, student perspecitves. 

1 INTRODUCTION  
The English medium instruction (EMI) is known as ‘the use of the English language to teach academic 
subjects (other than English itself) in countries or jurisdictions in which the majority of the population’s 
first language is not English’ ([1]). EMI is believed to be a ‘growing global phenomenon’ ([2]) as well as 
‘the most significant trend in educational internationalization’ ([3]) ‘that is developing at such a 
remarkable speed that is often beyond the control of policymakers and educational researchers’ ([1]). 
Among all the key stakeholders of EMI in higher education (HE), including lecturers, administrators, and 
students, it is the latter whose perspectives and experiences have been extensively researched with 
their findings informing professional development programmes, pedagogical interventions, and 
institutional planning ([4], [5], [6]). Considering that learner-centered pedagogy is well established within 
HE research ([7], [8], [9]), however, to date, it has not been thoroughly addressed by EMI scholars. 
Researchers exploring EMI learners’ classroom experiences have focused on specific pedagogical 
interventions within specific geographic, disciplinary or institutional contexts ([10], [11]), rather than 
taking a comprehensive approach to exploring what makes EMI classroom learner-centered. 

Along with teacher-oriented EMI studies, learner-focused research has been dominated by large-scale 
quantitative data ([1]). While quantitative data provide numerically more accurate insights into certain 
variables and relationships within EMI, such models often omit micro factors that may be statistically 
insignificant, but contextually important. Qualitative studies, on the other hand, can help lecturers, 
researchers, and administrators to identify what learner-centered pedagogy means to students, and a 
considerable number of such studies has indeed been conducted. These studies are often not given 
deserved attention partly because each has been conducted in a specific setting with a specific sample 
and specific research focus. To gain a more comprehensive view of learner-centered EMI pedagogy, in 
this study our aim is to combine the results of multiple qualitative studies into a synthesis that offers a 
range of meanings, experiences, and opinions of student participants across EMI contexts. The depths, 
scope and rigor of our thematic synthesis compared to a single study could also increase the potential 
to influence EMI policy and inform pedagogical practice ([12]). 
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2 METHODOLOGY 
The study has adopted the ENTREQ framework (Enhancing Transparency in Reporting the Synthesis 
of Qualitative Research) ([13]). The framework helps researchers to report the stages most commonly 
associated with searching and selecting qualitative research, quality appraisal, and methods for 
synthesizing qualitative findings. Comprehensive searches were carried out in the Web of Science’s 
Core Collection, which included Social Sciences Citation Index (SSCI), Arts & Humanities Citation Index 
(AHCI), Emerging Sources Citation Index (ESCI), Conference Proceedings Citation Index (CPCI), Book 
Citation Index (BCI), as well as in Scopus, ERIC, and Google Scholar databases. Given the systematic 
scope of the study, researchers have additionally conducted searches in the ProQuest Dissertations 
and Theses database that indexes abstracts and provides full-text access to dissertations and theses. 

Seven criteria were used to guide the literature search, literature selection and quality appraisal. Two 
authors independently screened the titles and abstracts, removed those that did not meet the inclusion 
criteria, and assessed full-text versions of selected studies for eligibility. The comprehensiveness of 
reporting of each primary qualitative study was assessed in two stages. Independent reviewers used 
the CASP Qualitative Studies Checklist ([14]), a set of ten items designed to be answered with 
‘yes’/‘can’t tell’/‘no’ when critically assessing the comprehensiveness of each article. Selected studies 
were subjected to systematic thematic synthesis developed by Thomas and Harden, 2008 ([15]) based 
on the methods and principles from the broader qualitative primary research. 

3 RESULTS 
The included 40 studies included 1,772 participants from 18 countries and jurisdictions. The geographic 
distribution of all participants in included studies is shown in Figure 1. 

 
Figure 1. Geographic representation of participants in 40 studies (N=1,772). 

The six main analytical domains related to the issues and obstacles faced by students during their 
content learning with EMI were identified. These included meta/linguistic (reported by 35 studies), 
instructional (21 studies), socio-cultural (21 studies), meta/cognitive (19 studies), affective (16 studies), 
and institutional issues (8 studies). 

3.1 Meta/linguistic issues  
First, we explored the themes related to the students’ attitudes toward content learning through EMI. 
Students referred to the practicality of EMI for some content disciplines in at least 10 studies. Among 
them some students expressed concerns and negative feelings ([16], [17], [18], [19]), while in other 
studies, they voiced mixed or positive views regarding the practical utility of EMI for content studying 
([20], [21], [22], [23], [24], [25]). Also, students seem to have divergent perceptions of English in content 
classrooms, especially when it comes to comparisons among international and home students ([26], 
[27], [28], [19], [29]). We also examined a group of themes related to students’ and lecturer’s English 
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proficiency, strategies used, and their effects on learning. For both home and international students in 
at least 12 studies concerns stemmed from adapting to bilingual academic environment in which 
students had students’ low English proficiency. Students believed that their inadequate English was one 
of the leading causes of poor content comprehension ([30], [31], [16], [22], [32]). 

The participants in 10 studies believed that the lecturers’ low English proficiency was another major 
hurdle for content comprehension ([20], [22], [33], [25]), and it prevented course instruction ‘in a deeper 
way’, and jeopardized class facilitation and engagement ([22], [33]). Another related theme pointed to 
lecturers' non-standard language functions. Students referred to their inability to understand lectures 
due to lecturers’ English pronunciation, intonation, accent, or dialect ([20], [28], [34], [35], [36]) which 
‘created difficulty in comprehension and caused the loss of concentration after 15 minutes of listening’ 
([28]). About 12 studies have systematically addressed extensive code-switching which refers to the 
alternation between languages in a specific communicative episode in an EMI classroom, like an oral 
presentation or responding to lecturer’s question ([37]). Finally, we explored themes related to specific 
problems in an EMI classroom that exposed students’ problems and necessitated student-centered 
interventions. Students in nearly half of the studies had encountered problems with speaking and oral 
presentation in English which affected their learning in various ways. The data specifically highlighted 
problems related to the lack of skills to ‘speak in English in class’ ([38], [30], [18], [22]), participation in 
discussions ([38], [30], [20], [27], [39]), answering questions in English ([40], [22]), pronunciation and 
peers’ reactions ([18]), ‘finding the right word’ ([20]) and memorizing the slides ([35]), ‘producing absurd 
sentences’ ([22]), switching to L1 when unable to express it in English ([27]). At least 11 studies have 
systematically reported instances of students facing problems with EMI lecture comprehension. Namely, 
students experienced difficulty when prioritizing listening and/or taking notes at the same time ([38], 
[22]), with lecturer’s speech rate being too fast ([38], [28]), in addition to learning and revising content 
that required more time, prolonged concentration, and additional energy compared with studying 
courses in students’ native language ([40], [20], [35], [39]).  

3.2 Instructional issues 
This domain included themes related to the students’ views of content lecturers’ competencies and 
instructional strategies used in the EMI classroom. Data extracts from 21 studies (53%) have been 
synthesized into 6 themes. The most prevalent theme within the domain is related to students’ frustration 
with ‘monological’ ([33], [36]), non-interactive lecturing that negatively affected students’ concentration, 
motivation and learning in an EMI classroom ([40], [20], [21], [41], [16], [22], [33], [32], [34]). Along with 
lecturing style, students were also concerned with the assessment issues when attending EMI content 
subjects (10 studies). In some cases, students felt ‘stressful’ that subject learning through EMI ‘might 
have an influence on their final marks because they have difficulties to express themselves in English’ 
([20], [16]) and some suggested that tests and exams should be flexible to allow the use of students’ L1 
([30], [16]). Students also felt that because a typical EMI course brings together students from all kinds 
of linguistic, cultural and educational backgrounds, attending to students' diverse needs and abilities 
when teaching content courses would significantly enhance the learning outcomes ([40], [41], [22], [33], 
[32], [39]). In addition, students in five studies mentioned lecturers’ speaking rate as a double obstacle 
for lecture comprehension ([38], [42], [40], [22], [28]) reported as ‘keeping up with the teacher and the 
topic’. The lack of lecturer’s clarification and corrective feedback was another problem face by students 
in five studies ([43], [17], [42], [28], [44]). 

3.3 Socio-cultural issues 
One of the major recurring themes in this domain were the challenges of communication among home 
and international students. Though this and other following themes may not be directly related to EMI 
pedagogy, they do however significantly impact EMI lecturers’ pedagogic repertoires when 
implementing interactive assignments. Especially, communication breakdowns between these two 
groups were explained by poor or non-standard spoken English ([45], [31], [22]). Another critical issue 
that students brought forward to express their frustration when studying in culturally mixed groups was 
multiple and/or unfamiliar accents ([45], [46], [22], [32], [47], [24]). Another theme that further highlights 
the importance socio-cultural factors was linked to home/international students’ divergent attitudes 
toward class participation ([33], [26], [27], [47], [34]). Finally, one of the important recurring themes within 
the socio-cultural domain was out-of-class learning reported in at least 8 studies ([43], [17], [42], [20], 
[41], [32], [35], [48]). An important aspect of it related to learner autonomy, i.e. the challenges of adapting 
to what students referred to as ‘independent learning culture’ at English-medium universities ([32]). 
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3.4 Meta/cognitive issues 
Given the complexity of studying content subjects in L2 students in at least 11 studies (28%) have 
pointed to the problem of processing and comprehension of difficult content. Some students suggested 
that the concepts were ‘too overwhelming and difficult’ not only for students to learn ([41]), but even for 
lecturers to teach ([20]). One of the factors that further complicated the processing of new/difficult 
concepts was students’ poor background knowledge or schema building ([38], [40], [20], [49]) especially 
in the fields of STEM, psychology ([38], [40]), and various research methods. Another hurdle related to 
this cognitive domain and reported by students was the lecturers’ extensive use of technical language 
(reported in 7 studies) that were not necessarily English vocabulary. Finally, one emerging theme that 
negatively affected students’ engagement, especially during seminars and discussions, was students’ 
poor rhetorical and critical thinking skills ([49], [32], [44]). Students pointed to the lack of prior training 
for critical and content discussion (e.g., ‘grasping and reflecting on author’s reasoning and proposing 
alternative methods/perspectives’) during lectures, presentations, team projects, and when writing 
essays [49]. 

3.5 Affective issues 
This domain included themes related to students’ social-emotional and motivational responses toward 
EMI. Data from 16 studies (40%) have been synthesized and grouped into 10 descriptive themes. 
Students in at least 6 studies reported their lack of confidence when taking the EMI courses ([43], [40], 
[41], [16], [22], [39]). Although many themes in this domain were closely intertwined, some themes, such 
as fear of losing face ([43], [18], [16], [22], [27]) were even strongly linked to one another. This theme 
covered situations when students were to interact with native English-speaking lecturers ([43], [22]) or 
present/speak in front of the class ([22], [27]) as well as with problems of pronunciation ([18]) and 
perceived overall ability ‘to get through’ the course ([16]). Fear of losing face in the context of 
communication among students with poor English and their native English-speaking lecturers seemed 
to negatively affect the building of teacher-student rapport ([43], [46]). Students expressed their 
frustration ([46], [41], [16], [22], [27], [32]) when they had to follow local cultural norms and refrain from 
disagreeing with faculty ([46]) or were required to attend courses with poor relevance to their academic 
majors ([41], [27]), as well as with poor comprehension of content knowledge in English and when 
collaborating with students ([32]) with lower English proficiency ([16]), and the lectures being too 
‘teacher-centered’ ([32]). 

3.6 Institutional issues 
This domain included themes related to university-wide policies and conditions affecting students’ 
learning in EMI classrooms. Compared to the previous five domains, the institutional needs were less 
evident in students’ responses. Eight studies (20%) in total have referred to these needs, which were 
then synthesized and grouped into 3 themes. Somewhat implicitly students mention ineffective 
curriculum designs and planning in their universities ([41], [27], [39], [36]) that affected the ways how 
EMI classes were conducted, and classroom experiences were affected. Some students stressed that 
compulsory EMI courses did not take into consideration students’ content needs and language levels 
increasing students’ disengagement ([41], [27]). Another theme focused on inadequate self-access 
support ([50], [20], [48], [39]), i.e. the access to facilities and programmes organized by home institutions 
to help students improve their academic English skills. 

4 CONCLUSIONS 
The synthesis has confirmed findings of numerous individual studies that many students believe in the 
usefulness of their EMI experiences to gain new content knowledge, enhance their English language 
skills, improve chances of future employment and career growth. But the key barriers for their 
participation could be categorized into six large domains which include teacher-centered pedagogical 
approaches, lecturers’ lack of language awareness, as well students own unpreparedness to effectively 
participate in EMI courses, among many other factors. The findings of this synthesis are consistent with 
previous studies that highlighted the critical role of language and academic skills from both students’ 
and lecturers’ perspectives ([4], [6], [5]) as well as the need for dialogical, interactive and multimodal 
pedagogical approaches in the EMI implementation in higher education ([1], [50], [51], [52]). In addition, 
evidence exists suggesting that lecturer-student and student-student interactions in the EMI context 
indeed transcend linguistic and metacognitive territories ([53], [54], [55], [56]), and may be closely linked 
to other realms, such as socio-cultural and affective ([57], [58], [59], [60], [61], [62], [63]). 
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The key strength of this research is the extensive primary qualitative literature search, and it is the first 
study known to the authors employing systematic thematic synthesis methodology to examine students’ 
views and experiences toward EMI. The review process was transparent, systematic, and included 
empirical studies from a variety of academic subjects and geographies. Also, rigorous article eligibility 
criteria allowed for a stronger internal validity. We thoroughly followed the ENTREQ, CASP, PRISMA, 
and COREQ protocols in conducting this synthesis. However, since in this synthesis we did not attempt 
to stratify our findings using various EMI models and typologies (such as different purposes of EMI, 
diverse curriculum models, EMI introduction and access models, etc.) ([64], [1]), the findings of this 
study may not be readily applied to a specific EMI context. As such, future review studies in specific and 
unique contexts may be warranted. Additionally, while the overall findings from this synthesis were 
based on insights gathered from a large sample of 1,772 university and college students in 18 countries 
of the world, the findings from several quantitative articles included in this review were limited by small 
sample sizes ([31], [33], [27], [47]). 
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Abstract 
Intellectual curiosity and question asking are at the heart of science and engineering. Therefore, to 
develop and research scientific curiosity and question asking in Chinese undergraduate students, we 
present the results of a pilot project in a communications class at a recently established Sino-Israeli 
Engineering School based in China. In this STEM (science, technology, engineering, and mathematics) 
university, 60% of educators are from Israel and all have been trained internationally.  Students are 
almost entirely a product of the Chinese education system where rote learning is required, and question-
asking is strongly discouraged. In Israel, in contrast, asking good questions is often seen as a key sign 
of intelligence. Consequently, there is a challenge in encouraging students to ask questions of their 
professors - something that professors working in Israel have rarely encountered.  

Therefore, a pilot using project-based learning (PBL) was developed to foster scientific curiosity and 
question-asking skills. To achieve these main goals, we aimed to fulfil three secondary goals: (1)  to 
expose students to a higher level of question-asking by looking at past questions that have led scientists 
to investigations and research, that they later received the Nobel prize for; (2) to encourage students to 
investigate how prize winning research has been applied or implemented in industry and society; and 
(3) to leave students with questions for their future, for either future scientific research or engineering 
careers on the basis of scientific inquiry. Pre and post project surveys were completed by students and 
personal reflections on learning were collected. We found that students not only were surprised at the 
“simplicity” of the questions asked, but at the importance of tenacity, passion and learning from mistakes. 

This research demonstrates how a project in question asking in science can contribute to more active 
participation and student inquiry that may benefit students future scientific research and thought. "There 
are no foolish questions, and no (human) becomes a fool until he[she] has stopped asking questions” 
(Charles Proteus Steinmetz, 1865-1923).  

Keywords: Question Asking, Project-based learning, Israel, China, Engineering Education.  

1 INTRODUCTION  
Intellectual curiosity and question asking are at the heart of science and engineering and at the 
foundation of scientific inquiry[1]. However, in China students in primary, secondary and tertiary 
education are generally taught to not ask questions and therefore the ability to ask questions is regarded 
as weak and not well developed [2]. In addition, Li and Jia [3] found Chinese students often find it difficult 
to ask questions for fear of teachers or fellow students laughing at them. However, asking questions is 
important as it has been shown to aid science students to improve and increase, for example, the quality 
of class discussion, as well as motivation and curiosity [4].  
To develop and research scientific curiosity and question asking in Chinese undergraduate students, 
we present the results of a pilot project-based learning (PBL) in a communications class at a recently 
established Sino-Israeli Engineering School based in China. In this STEM (science, technology, 
engineering, and mathematics) university, 60% of educators are from Israel and all have been trained 
internationally. Students are almost entirely a product of the Chinese education system where rote 
learning is required, and question-asking is strongly discouraged. In Israel, in contrast, asking good 
questions is often seen as a key sign of intelligence. In fact, it is acknowledged that asking and 
answering questions is at the heart of learning in the Jewish tradition [5]. Consequently, there is a 
challenge in encouraging students to ask questions of their professors. 
Developing curiosity was seen as a first step in developing question asking skills in the undergraduate 
students. Therefore, a pilot project based on PBL was developed to foster scientific curiosity and 
question asking skills. PBL methodology was used to provide students with an opportunity to investigate 
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the role of curiosity and question asking in Nobel Prize winning research. Project based learning allows 
students to start with a driving question, design, investigate, make decisions and develop an academic 
presentation with feedback from the instructor and team collaboration [6], [7]. PBL implemented in 
engineering training has also been shown to contribute to many professional skills, among them 
communication, innovation, and teamwork [8]. The Nobel prize was chosen as the subject of the PBL 
project as it is one of the most prestigious prizes that can be achieved in the sciences – it given to those 
who have contributed the “greatest benefit to humankind (Alfred Nobel).” 

The main goal of the project was to encourage students to constantly ask questions to further their 
knowledge and research. This was followed by three secondary goals of the project: (1) to expose 
students to a higher level of question-asking by looking at past questions that have led scientists to 
investigations and research, that they later received the Nobel prize for; (2) to encourage students to 
investigate how prize winning research has been applied or implemented in industry and society; and 
(3) to leave students with questions for their future, for either future scientific research or engineering 
careers on the basis of scientific inquiry. 

Data collection was done through pre- and post-project surveys were completed by students and 
personal reflections on learning were collected. We found that students not only were surprised at the 
“simplicity” of the questions asked, but at the importance of tenacity, passion and learning from mistakes. 
This research demonstrates how a project in question asking in science can contribute to more active 
participation and student inquiry that may benefit students future scientific research and thought. 

The paper is organised as follows: first the PBL methodology will be detailed; this will be followed by the 
quantitative and qualitative results collected during the pilot project. Finally, the conclusion will outline 
what was learned along the development of the project and plans for a larger case study. 

2 METHODOLOGY 
According to the fundamentals of PBL, the project started with a driving question, allowing students to 
design, investigate, and make decisions based on feedback from the instructor and team collaboration. 
The students then developed and presented a formal academic presentation of their findings. 

The pilot project was designed as a team assignment where students were asked to explore the 
questions that have led to Nobel prizes and investigate the advances these discoveries have made to 
science and industry. In other words, the driving question of the project was to investigate what was the 
initial question that sparked Nobel Prize winning research.  

There were four stages of the 13-week semester long project to allow students and groups to work 
iteratively based on feedback from the instructor and group discussion. The first stage involved filling 
out the pre-project online questionnaire, choosing a Nobel Prize winning research from the hard 
sciences, investigate the biography of the winning researchers, and conduct and initial investigation of 
the scientific “curiosity” that initiated the research. Students were allowed to focus one or all of the 
winning researchers and the aspects of the winning research that interested them the most. The pre 
and post surveys aimed to evaluate students’ perceptions both quantitively on a Likert scale 1-5 and 
qualitatively about the role of question-asking and curiosity in research, as well skills in communication, 
teamwork, and presentations. The surveys were adapted by the authors based on the project and 
previous studies on question-asking and PBL [9]–[11]. 

The second stage involved incorporating feedback from stage one and continuing research into the 
development of the questions that guided the Nobel Prize winning research. Students were also asked 
to investigate any industrial applications (where applicable) and research that was spawned with the 
“answers” found to the questions asked by the winning researchers. Stage three again involved 
incorporating feedback and preparing an outline of the presentation as well as collecting all potential 
images, videos, animation that could be used in the final presentation. Finally, the fourth stage involved 
a formal group presentation and handing in the PowerPoint slides used. Students were also asked to 
individually fill out a post-project survey and hand in an individual reflection of what they had learned 
during the semester.  
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In this way both quantitative and qualitative data were collected, and the instructor was able to also 
make observations of the progression of student learning. 

3 RESULTS 
The literature of question asking in science and our assumptions based on our own experience in the 
classroom and feedback from colleagues guided the development of the pre and post project 
questionnaire. In large part, the two surveys were identical with some additional questions added to the 
post-project survey to understand what students had gained and learned from the project.  

Following the semester, we calculated differences between before and after the course and gender 
differences in variables with 5 categories. A multivariate analysis of variance (MANOVA) model was 
performed with the independent variables of time (before and after the course), gender (male or female) 
and the interaction between them to predict all dependent variables related to the questions in the 
questionnaire. 

In this pilot study, we already found an indication that students’ perception of the relation between 
questions and curiosity changed over the course of a semester. Moreover, we also see slight differences 
in the view of asking questions and giving presentations by gender. 

The results will be presented as follows, first quantitative data from the surveys will be presented. This 
includes the effect of the project over time about students’ perception of asking questions, the research 
process, teamwork and presentation skills. The same surveys are then analysed by gender. Following 
this, we will present the relation of different questions and the unexpected importance of researchers’ 
biographies. The results of the quantitative data will be enriched with student feedback from their 
personal reflections.  

3.1 Pre versus Post survey results: main effects of time  
When comparing students’ survey answers from the pre to post - a period of one semester of 13 weeks, 
we see a main effect for time and gender for some of the statements.  

In terms of changes over time, we see a significant difference in the statements about asking questions 
and curiosity (Table 1). For ‘questions are always driven by curiosity’, the F value (F) (1,61) = 5.59, and 
the p-value (p) = .02. The average agreement with the statement was higher after the course (Mean (M) 
= 3.90, Standard Deviation (SD) = 0.70) compared to before the course (M = 3.29, SD = 0.79). Similarly, 
there is a significant difference in the statement that ‘questions are often driven by curiosity’, F (1,61) = 
4.21, p = .04. The average agreement with the statement was higher after the course (M = 4.09, SD = 
1.04) compared to before the course (M = 3.469, SD = 0.94).  

From these differences we can see that students came to understand that questions were valuable, if 
not a vital part of the scientific process and learning in the classroom. These results are supported in 
the reflection of students. For example, one student remarked that: “During the whole process, we 
learned a lot about the history of Nobel prize, the life and research experiences of each prize winner. 
The solid knowledge foundation and a strong sense of curiosity motivated this successful research, 
which also inspire me to work harder and be more curious to find some questions rises from life (author’s 
emphasis). We got an insight of the timeline of its discovery and were excited by the indefatigable spirit 
of exploration.” 

Students also seemed to grasp that curiosity and award-winning research is not about complicated 
questions but sparks or flashes of intuition that lead down a winding path of scientific inquiry: “During 
this project, finding sparks is a very interesting entry point for me to understanding better. The Nobel 
Prize is an ambitious project, but no matter how ambitious the study was also started by an original 
spark, a small idea (author’s emphasis). I think it's very inspiring: grab some sparks and keep working 
on them, never give up, maybe you can also be the next Nobel winner.” 
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Table 1. Comparing the effect of time: students’ pre versus post perceptions on good research,  
curiosity and question asking. 

Type III Sum 
of Squares df Mean 

Square F Sig. Partial Eta 
Squared Source 

3.408 1 3.408 5.590 0.021 0.084* Good research is always motivated by curiosity 
3.859 1 3.859 4.211 0.044 0.065* Good research is sometimes motivated by curiosity 
0.001 1 0.001 0.001 0.974 0.000 Good research happens by chance following a 

question that arises 
0.435 1 0.435 0.543 0.464 0.009 Good research happens because of specific 

rational planning 
1.803 1 1.803 2.097 0.153 0.033 I feel that students asking questions in class 

wastes a teacher’s valuable time 
3.288 1 3.288 3.232 0.077 0.050* I feel that students asking questions in class is 

something that should be done privately 
0.039 1 0.039 0.042 0.839 0.001 I feel that students asking questions in class is a 

good way to learn 
0.178 1 0.178 0.204 0.653 0.003 I feel that students asking questions in class 

benefits other students as well 
0.059 1 0.059 0.185 0.669 0.003 Do you enjoy working in groups/teams? 
0.311 1 0.311 1.009 0.319 0.016 Do you enjoy giving oral presentations? 

3.2 Pre versus Post survey results: Main effects of gender 
While gender was not the main focus of this pilot project, data from the pre and post surveys indicate 
that there were gender differences (Table 2). For the main effect of gender, a significant difference was 
found for the statement that ‘questions waste the lecturer's valuable time’, F (1,61) = 5.25, p = .02. The 
average agreement with the statement was higher for the men in the course (M = 1.90, SD = 1.02) 
compared to the women in the course (M = 1.45, SD = 0.85). An effect close to significance was found 
for the statement of the ability to give a verbal lecture, F (1,61) = 3.24, p = .07. The average agreement 
with the statement was higher for the men in the course (M = 2.54, SD = 0.50) compared to the women 
in the course (M = 2.43, SD = 0.62). 

The large difference between female and male winners was inspirational to one female student. When 
deciding on which prize to investigate during stage one of the pilot project, she commented: In the 
process of preparing the speech, we studied the whole procedure of the discovery, and we also had a 
deeper understanding of the Nobel prize itself. I highly appreciate the laureates' love for science, 
meticulous attitude towards research projects, and perseverance in the face of difficulties. Their deeds 
inspired me to study and work harder in the future, trying to change the situation that there are far fewer 
female winners than male winners (author’s emphasis).” 

Table 2. Comparing the effect of gender: students’ pre versus post perceptions on good research, 
curiosity and question asking. 

Type III Sum 
of Squares df Mean 

Square F Sig. Partial Eta 
Squared Source 

0.467 1 0.467 0.766 0.385 0.012 Good research is always motivated by curiosity 
0.105 1 0.105 0.115 0.736 0.002 Good research is sometimes motivated by curiosity 
0.902 1 0.902 1.373 0.246 0.022 Good research happens by chance following a 

question that arises 
2.039 1 2.039 2.547 0.116 0.040 Good research happens because of specific rational 

planning 
4.518 1 4.518 5.256 0.025 0.079* I feel that students asking questions in class wastes 

a teacher’s valuable time 
2.536 1 2.536 2.493 0.120 0.039 I feel that students asking questions in class is 

something that should be done privately 
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0.857 1 0.857 0.907 0.345 0.015 I feel that students asking questions in class is a 
good way to learn 

1.048 1 1.048 1.205 0.277 0.019 I feel that students asking questions in class benefits 
other students as well 

0.032 1 0.032 0.102 0.750 0.002 Do you enjoy working in groups/teams? 
0.999 1 0.999 3.239 0.077 0.050* Do you enjoy giving oral presentations? 

3.3 Learning from researchers’ biographies  
In general, the biographies and personal trajectories of the Nobel laureates had a profound impact on 
the students. “But in this project, through step by step understanding of Nobel Prize winners. I also 
slowly discovered that these legendary geniuses are actually just ordinary people like us, who make 
mistakes and fail. It's just that they work harder than us, have a solid academic foundation, and have 
more perseverance.” 

In fact, the students found inspiration in the failures and perseverance of researchers more than their 
successes: “During the whole process, we learned a lot about the history of Nobel prize, the life and 
research experiences of each prize winner. The solid knowledge foundation and a strong sense of 
curiosity motivated this successful research, which also inspire me to work harder and be more curious 
to find some questions rises from life. We got an insight of the timeline of its discovery and were excited 
by the indefatigable spirit of exploration.” 

Finally, the importance of team and scientific collaboration became evident as shared prizes often 
involved researchers looking at the same questions in different ways: “By learning about the biographies 
of the three winners, I found that they have several things in common: 1. they all have their own teams; 
2. none of the research processes are smooth; 3. the research results among the three complement 
each other.” 

4 CONCLUSIONS 
As a young Sino-Israeli Engineering school the clash of teaching and learning methodologies between 
Chinese tradition of rote learning and an Israeli tradition of question-based learning inspired us to 
develop a project to develop curiosity and question asking skills in Chinese undergraduate STEM 
students. The pilot project we developed using project based learning yielded positive results and 
fulfilled our three main objectives: (1)  to expose students to a higher level of question-asking by looking 
at past questions that have led scientists to investigations and research, that they later received the 
Nobel prize for; (2) to encourage students to investigate how prize winning research has been applied 
or implemented in industry and society; and (3) to leave students with questions for their future, for either 
future scientific research or engineering careers on the basis of scientific inquiry. 

A surprise in the findings was the importance of the biographies of the Nobel laureates in helping 
students understand the foundational nature of question asking and curiosity in scientific advancement. 
Moreover, the students found inspiration in the non-linear nature of the projects and the hardships 
encountered by the winning researchers and how they persevered to overcome them. 

The differences in gender with regards to the importance of curiosity in science were also unexpected, 
as all students had experienced the same educational environment during their primary and secondary 
education. This is perhaps an avenue for future research.  

Finally, although less structured guidelines are important to project based learning, a more detailed 
guide may help students direct their inquiries more efficiently.  
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ADVANTAGES OF HAVING A SECOND LANGUAGE LIVING ON THE
MEXICO-USA BORDER
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Abstract

This research has been developed in Reynosa, Tamaulipas, on the border with the United States of
America. This city has as a particularity that it hosts over 150 transnational companies included in
Fortune 100; therefore, having English as a second language is necessary because communication
among them is 100% in English. 

A survey was undertaken by Tamaulipas State University students, which currently has over 36,000
students all over the state of Tamaulipas, making it one of the leading universities in it; and an interview
with people from the manufacturing industry. The purpose of the survey was to determine if future
professionals were aware of the need for having English. The interview searched if having English
represents a competitive advantage in the workforce.

As a result, 100% of the surveyed consider it important to have English in the local workforce, and 41%
of them claim to have it because of the opportunity for employment improvement. The remaining 59%
state that lack of time and financial resources are the reasons why they have not been able to learn
English.
As per interview results, the expert opinion agrees with the survey outcome. Due to the current
manufacturing industry situation, it is fundamental having a good level of English since most of the
company's headquarters are in the United States or have a commercial relationship there;
communication is global, whether with customers or suppliers, is based on English. It helps as well with
career growth within the company to obtain better benefits.

In conclusion, most Mexican college students do not speak a second language, only their mother
tongue. However, they are aware of the competitive advantages of being bilingual living on the border
with the United States of America, including the potential opportunities and benefits that this embodies
when entering the workforce.

Keywords: English as a second language, Border life, University.
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PYTHON, STACK AND MOODLE: PROGRAMMING AND 
PRODUCTION OF THOUSANDS OF MATH EXAM EXERCISES WITH 

SPECIFIC STEP-BY-STEP FEEDBACK 

Georgina Pulido-Rodríguez, Ricardo López-Bautista, Iván Gutiérrez-Rodríguez 
Universidad Autónoma Metropolitana, Unidad Azcapotzalco (MEXICO) 

Abstract 
The authors have built an Online Assessment Center for Mathematics, with URL http://galois.azc.uam.mx 
for Precalculus, Differential Calculus, Integral Calculus, Linear Algebra, Cryptography, Discrete 
Mathematics courses at the Universidad Autonoma Metropolitana, Unidad Azcapotzalco in blended and 
online modalities, supporting the learning of mathematics for engineering students starting their studies.  

This paper describes the process of automatically generating banks of thousands of mathematics 
exercises, with specific feedback, whose data are randomly chosen from sets of numbers appropriate 
to the level of the course. 

The generation of the exercise banks involves the construction of an exercise prototype, which must be 
built considering validity, syntax, and mathematical content, following the evaluation indicators of the 
curricula, establishing the expected answers, accuracy, formal writing, insertion of graphics, etc. 

The authors present two ways of generating exercises with feedback: one way with the Python Sympy 
library and another with a Moodle plugin, called STACK. In both cases the construction and feedback of 
the exercises is automated, using STACK and Cloze questions in Moodle, and taking advantage of the 
feedback features of this type of questions. 

As a contribution to the teaching community, the pseudocode, implemented in the STACK template in 
Moodle, is available at http://galois.azc.uam.mx.  

Keywords: Online assessment, Moodle, STACK, vxMAXIMA, Automatic generation of exercises, 
automatic feedback, SYMPY.  

1 INTRODUCTION  
In these times of contingency, having online resources and tools has become one of the most urgent 
problems facing the entire education system, especially teachers. It is fundamental in math subjects’ 
assessment and feedback in activities made by students [1]. Two approaches are taken: formative and 
summative feedback [1], [2]. “Assessment is a crucial part of education, especially in STEM fields” and 
“feedback is essential within any e-assessment system” is said in [3]. According with [4], an “effect of 
feedback, in improving the learning of mathematics” was assessed, where feedback is understood as 
“information provided by an agent, in relation to aspects of performance or understanding of someone”. 

A recurring problem for students is to know if a math exercise they do is correct or not, and in this case, 
to know where they have the error. Another problem is that the resources offered to learn course topics 
are very limited, reducing the examples of a topic to very few exercises and, above all, that the step-by-
step solution procedure is not provided.  

2 METHODOLOGY 
The authors have an Online Assessment Center for Mathematics, named Galoisenlinea with URL 
http://galois.azc.uam.mx with feedback on the student's procedure in the available self-evaluations. 
Over the years, it has been possible to program the generation of evaluation reagents together with the 
detailed solution of each one; that is, not an example, not something similar, but the specific exercise 
that is asked. We have approached this work in at least two ways: generation of type cloze questions 
using Python, SymPy and LaTeX and another with programming using type STACK questions. 

Currently, since activities such as classes, exams and other activities are online, it has begun to occur 
that, because the exams that are applied are fixed exams and are scheduled at certain times, students 
pass the answers by messages in cell phone or mail. What to do about this problem? One solution is to 
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have random exams, that is, each student will be taking a different exam, with equivalent exercises, to 
the exams of their peers. We have achieved this with questions of two types cited above, in addition 
each exercise has feedback for the step-by-step solution procedure.  

There are other projects with similar objective, such a generator of questions for electrical engineering 
education [5], a system called Eduzinc [6], a Computer Grading System for Teaching [7]; there are 
efforts to provide assessment with variants, like in [8]. There is another work using Python in [9]. 

2.1 Generator of type cloze questions  
Cloze type questions in Moodle are texts within which blank spaces are placed to fill in as answers. 
They are very flexible and allow you to use direct responses.  

In Moodle you can elaborate a question, but there is no way to replicate it with variations to have different 
versions of a model exercise. Moodle's ability to import files with question banks in XML format was 
taken advantage of. 

The cloze-type question generator for differential calculus items started as a group of applications 
developed in Java. Each application contains a standard question to which random variations in 
coefficients are made to have the variants. Special care is taken to avoid that the variations of the 
exercise do not produce exception conditions, such as divisions by zero.  

Once the student has answered the question in Moodle and sent to review the questionnaire, the correct 
answer is displayed. The Galois system of the Universidad Autonoma Metropolitana Unidad 
Azcapotzalco (UAM-A) based on Moodle, seeks to go beyond showing only the correct answer [10]. As 
part of the feedback, the step-by-step derivation of the proposed exercise is offered. Such derivation 
was made at the beginning using a Computer Algebraic System (CAS) such as Mathematica and 
embedding the text of the solution step by step as feedback to the exercise. Then, in addition to the time 
necessary for the careful design of the exercise in pedagogical and mathematical terms, it was 
necessary to add that of the construction of the solution, as it is indicated in [11].  

2.1.1 Python, SymPy and LaTeX 
Among the extensive offer of CAS available online, SymPy Gamma stands because it offers many things 
available in other CAS. It is built with open source (written in Python) and its licensing model allows the 
code to be used, modified, and redistributed under certain conditions. It is part of a project called SymPy, 
a library for processing symbolic mathematical expressions.  

An additional fact is that SymPy can process mathematical expressions written in LaTeX, just as the 
questions in the exercises are written. The code corresponding to the step-by-step derivation was 
incorporated. Because Python is interpreted, within the code that generates the reagents, the script is 
dynamically assembled, the mathematical expression to be derived is inserted and executed.  

2.1.2 Development Environment: Linux 
A Linux-based operating system was used for development. The ease of installation of open-source 
software used in this work is a bonus. Mainly Ubuntu 18.04 LTE was used, although it was also tested 
on Fedora Desktop 32/33 with no problems. The complete manual with the installation instructions and 
the code associated with this article is at:   
http://galois.azc.uam.mx/mate/ivangutierrez/ SevillaClozeSymPy.pdf 

SymPy must be installed before building the evaluation exercises. 

All exercises require the Moodle MathJax plug-in to display mathematical expressions. The exercises 
with graphs need the Moodle JSXGraph plug-in to display them. 

In the example we have a template, different questions are generated using random numbers, taking 
care not to generate division conditions by zero. The correct answer is calculated and the answers for 
the Cloze type questions are put on the template. The expression to be derived is transferred to a 
specialized method within the SymbolicSolving class according to the type of problem to be solved. This 
set of methods dynamically builds a Python script and executes it externally. The output of the script is 
read from a text file and returned so that the class that generates the exercises includes the derivation 
process and, where appropriate, the graphs. Code snippets allow flexibility to solve different types of 
problems by changing a few things instead of trying to pass them as parameters to a single script. Those 
that are common to all the examples are: 
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2.1.3 Derivator:  
Contains the code needed to show the derivation step by step. It is based on SymPy-Gamma project 
(https://github.com/sympy/sympy_gamma). The messages were translated into Spanish. 

2.1.4 Parser:  
It takes the expression in LaTeX and prepares it to be processed by SymPy and opens the temporary 
output file. 

2.1.5 Closer: 
Close the temporary file with the solution. 

2.1.6 Example 
A Cloze type of question is shown where the student is asked to calculate the derivative and place the 
correct answer in Fig. 1 in the text boxes. 

Once the student enters the answers, as in any Cloze question and sends them with the questionnaire, 
it begins the feedback process of the solved exercise step by step, made by the SymPy code as is 
shown in Fig. 2. 

The derivation rules used are displayed: start with the quotient rule. Separate the function into f (x) and 
g (x), it makes the derivatives of each function, necessary for the quotient rule. As the rules are applied, 
use indentation to show the level where the derivation is made; it makes the substitution and simplifies. 

With the derivative, the slope at the point is determined and the equation of the line is calculated. Here 
is also included an interactive graph made with JSXGraph in Fig. 3. 

The definition of open-source software is on the Open-Source Initiative site, which appears at 
https://opensource.org/osd. It is the access to the source code, and it must also comply with other 
characteristics. The license is in the Sympy repository: 

https://github.com/sympy/sympy_gamma/blob/master/LICENSE  

It is based on the BSD license which can be read at https://opensource.org/licenses/BSD-3-Clause.  

 
Figure 1. Question example. 
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Figure 2. Feedback for the question. 
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Figure 3. Feedback with graph 

2.2 Programming using STACK questions 
STACK automatically detects when the student is writing his answers on the platform, if there are errors 
in the syntax of algebraic expressions, or if the answer is written correctly or not. This enables the 
student to discover where their writing is wrong and to correct it before the system scores the exercise.  

2.2.1  Stack (“System for Teaching and Assessment using a Computer algebra Kernel”) 
The feedback given by STACK, being automatic and online, is more effective when the student 
recognizes their mistakes and corrects quickly [12]. 

The evaluation of learning is not reduced to giving test scores, but to providing global results of the 
teaching-learning process, taking care of the formative nature of the evaluation and feedback, as 
mentioned in [13].  

For STACK is essential to use of the CAS MAXIMA. The STACK exercise programmer should also have 
additional knowledge of MAXIMA and LaTeX software [14]. Syntax and validation of responses. 
Documentation about STACK should be consulted in [15]. 
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Traditionally, the answers can be marked as incorrect on Moodle for several reasons: order of the 
characters, excess or lack of parentheses. The problem is that this answer is assumed to be an error, 
although it could be correct, because in Moodle strings of characters are compared in lexicographical 
form, no syntactic or semantic analysis is performed. In [16] a use for online assessment with STACK 
is reported. 

STACK overcomes these errors and offers the student a validation mechanism for their responses, so 
that in case the student considers that what they have typed with the keyboard matches what is shown 
with STACK in Moodle, he or she sends the response to be graded. This prevents the student from 
making “finger mistakes” in their writing. STACK uses MAXIMA to verify the math properties of the 
student's response, looking for it to be equivalent to another within the CAS MAXIMA. 

Students use algebraic expressions in their answers, which are examined by the system based on 
mathematical properties such as commutativity or associativity of operations. By example, x+1, 1+x they 
are equivalent answers, but without using STACK, the teacher must write all the answer possibilities in 
the design of the Cloze type of question. When the expression is more complex, the number of possible 
answers that must be considered correct increases. 

2.2.2 Feedback 
Feedback is automated in the construction of math exercises using STACK type questions and the 
feedback characteristics of these types of questions are expanded. The CAS MAXIMA is used for 
calculations, which helps to deliver a better exercise to the student. In galoisenlinea, specific feedback 
is made for each person, since they receive feedback for successes and errors in their answers, which 
correspond to many possible variants.  

2.2.3 Random exercises 
STACK allows that with a single exercise considered as a master exercise, to build random versions, 
varying one or some parameters of the exercise. STACK can generate different versions of the same 
question, through a process of assigning random values to constants in the exercise in an explicit set of 
numbers defined by the author of the question. 

2.2.4 Source code to generate many exercises 
The process to make the exercises with the characteristic of being able to generate thousands of them 
in Moodle requires the installation of the STACK plugin. It is downloaded from https://moodle.org/ 
plugins/qtype_stack. In Moodle, in the Questions section, choose "Create a new question", select 
STACK, calling the template to program the STACK question.  

Although it is difficult to follow the instructions to program the exercises with the existing documentation 
for STACK, it has been possible to program them, which has made it possible to build the question 
banks in galoisenlinea for the courses: Pre-calculus, Differential Calculus, Integral Calculus, Linear 
Algebra, Discrete Mathematics, Cryptography. 

The authors wish to share the source code, using the Moodle template for the generation of thousands 
of STACK type questions, with other teachers. This code can be found in:   
http://galois.azc.uam.mx/mate/Sevilla/codigofuente.html 

An example is shown in Fig. 4, from a real questionary answered, notice the parenthesis put there by 
the student; the teacher wouldn’t expect that character there. The programmed feedback is shown in 
Fig. 5 and 6. The answer from STACK is marked with a red curve; if there is not such programmed 
feedback, that would be the only result gotten. 

3 RESULTS 
A series of banks of exercises and questions in galoisenlinea system has been built, based on STACK 
and SymPy. 

The objective of offering these types of exercises is that students can experiment with them, because 
in each self-assessment attempt the system randomly offers them exercises of the same type according 
to the topic, in addition to allowing them to modify what they write based on the suggestions that the 
STACK question type offers them, this allows the student to adapt their answers with the suggestions 
that the system gives them. On the other hand, the detailed feedback for the exercises that are asked 
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allows the student to acquire calculation tools that they would not have if only the correct answer was 
told. 

4 CONCLUSIONS 
Evaluation and feedback are important for a proper teaching-learning process, but in these times of 
Covid-19 they are essential, especially since the activities are online.  

The authors of this work think that the use of these types of resources should be encouraged. 

 
Fig. 4. Exercise made with STACK and placed in Moodle. The exercise statement, boxes to write the answer 
and the text written by the teacher when filling in the spaces designated by Moodle for this purpose is shown. 

 
Figure 5. First part of the programmed feedback using LaTeX. 
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Fig. 6. Second part of programmed feedback and the STACK automatic answer for exercise. 
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EDUCATIONAL BLOG OF THE TEACHER AS AN EFFECTIVE TOOL 
IN DISTANCE EDUCATION OF UNIVERSITY STUDENTS OF 

FOREIGN LANGUAGES 
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South Ural State Humanitarian Pedagogical University (RUSSIAN FEDERATION) 

Abstract  
The study focuses on the teacher’s educational blog which proves to be an effective instrument in 
reaching a high level of foreign languages competence of university students. 

When online studying started because of the global pandemic, teachers and students faced a lot of 
problems. High Economic School (Moscow, Russia) and Tomsk State Institute (Tomsk, Russia) 
conducted a cooperative survey in 2020 to try to comprehend those problems. The results showed that 
students suffered from a lack of knowledge, boredom and monotony while taking online classes. 
Moreover, a low level of communication within the «teacher-student» chain as well as within the 
«student-student(s)» chain was noticed. On the other hand, teachers try hard to bridge the gap. They 
use different methods of teaching to bring life into online educational meetings. Various e-tools are 
tested to develop students’ interest and provide effective teaching. 

It is important to say that at present a great deal is being done. Researchers suggest effective ways of 
teaching and studying in the current context. Teachers share their stories about fruitful methods in 
distance learning to help each other. But the problem is still with us. It might be partially solved with the 
help of the teacher’s personal professional blog. Valuable experience in creating and updating an 
educational blog by the authors of the article is described in detail. Being the main source of any 
educational blog functioning, information should be carefully selected by the teacher to meet all eligibility 
requirements and have a high focus on its target group. The teacher should systematize information to 
ensure easy access and time saving for the audience of users. 

Keywords: Distance education, language teaching, online teaching, educational blog, teacher’s personal 
professional blog. 

1 INTRODUCTION 
The current conditions provoked by the COVID pandemic make the whole society systematically come 
back to distance interaction. The “teacher-student” community is not an exception in this regard. It goes 
without saying that in this case, the issue of establishing effective teaching and studying e-tools remain 
at the forefront. One of such e-tools is the teacher’s professional blog. Such kind of a blog is created for 
the educational aims of university students of foreign languages and updated regularly by the teacher 
to comply with the requirements of its focus group. 

There are notable benefits of using the educational blog in the process of distance learning of university 
students of foreign languages. Empirical studies carried out in recent years prove that the blog is an 
effective e-tool that can provide development of writing skills and discussion [1]. This idea is supported 
by a lot of other researchers [2]. The efforts on the blog studying issue continue. Some scholars point 
out that there are variants to use the blog. It can help express yourself concerning the book read or film 
watched, etc. [3] and develop the range of writing and reading skills [4]. There are the researchers who 
propose an algorithm of actions to be carried out on the development of writing skills with the help of the 
blog [5]. 

Although much has been achieved in that regard, however, the phenomenon of blog creating and 
especially using it in its educational aspect including online teaching university students of foreign 
languages is not widespread. The authors of this article believe that teachers are not aware of the blog’s 
capabilities and positive potential. 

So, the research aims to cover practices and teaching methods that may help us teach online and use 
an efficient e-tool in distance learning of university students of foreign languages. 
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2 METHODOLOGY 
Many works have been focused on groups of topics related to the education blog usage of the teacher. 
According to Pappas [6], a blog is a great educational tool for students and it gives endless opportunities 
to help them master their skills. There are helpful tips from this researcher for educators on how to use 
blogs in the classroom. In accepting the tips, we emphasize the need to follow the number of these 
points to achieve educational objectives. 

A research study carried out by Wallangher is of great interest [7]. Mike Wallangher assures that 
classrooms are becoming more and more technology-focused. Key findings of his research show that 
universities use blogging more often for collaboration and discussion. For these purposes, personal 
blogs of teachers and students are built. Schools use blogs as an e-Portfolio, as platforms for 
assignments, homework and announcements. Some good pieces of advice on how to get the most out 
of educational blogging are reflected. Undoubtedly, it must be admitted that the tips regarding the quality 
of information, its integration with the students’ needs and an opportunity to provide feedback are of 
extreme importance.  

The scientific and practical value of the educational blog is revealed in the research carried out at Queen 
Mary University of London [8]. The authors manage to show that blogs are a perfect way for teachers 
and students to start reading, analyzing and commenting on course-related writing tasks. Another 
interesting idea is that blogs might be used as spaces where students can gather thoughts, collect 
information. In other words, to learn to think reflectively. The authors offer various effective models on 
how to practice blogging with different categories of learners in the classroom environment. We agree 
with all the practical considerations offered by the researchers and approve of the need to take into 
account their useful tips when building and using blogs in the process of teaching university students. 

Paying attention to all the above-mentioned things, we have proposed a model of usage of an 
educational blog of the teacher in distance learning of university students of foreign languages. The 
model is carried out through several stages. We will describe the content of the model and the stages.  

The first stage is the so-called design stage. It allows the teacher to set markers for teaching university 
students a foreign language using the educational blog, set learning goals, plan activities through the 
personal professional blog of the teacher, determine the moment of using the teacher’s blog on the 
lesson. We highly recommend defining why to use a personal professional blog of the teacher. If the 
targets are long-term, the education blog is used by students throughout the entire process of learning 
a foreign language. On the other hand, if the targets are short-term, the use of the educational blog of 
the teacher is not included on an ongoing basis. The blog will only be applied when, for example, there 
is a request for specific information on the topic or a specific problem that needs to be solved. 

The second stage – the implementation stage - is aimed at the usage of the educational blog of the 
teacher by the audience, the procedure for the use of the blog for its resources. Students were asked to 
refer to the materials on the teacher’s blog to learn more on topics related to their studies. All the 
materials and resources had been selected beforehand. It was important. This provided the opportunity 
to create safe educational environments without unreliable data. We included the educational blog of 
the teacher when working with highly motivated students. They are always ready to work with 
information faster than others. In that case, additional materials should be posted on the blog. On the 
contrary, if the student was absent, we posted supporting materials which were offered in the form of an 
algorithm, road map, instructions, etc. The step-by-step data could help students do the tasks because 
of the order of actions. It was an effective way to get to know the phenomenon without the teacher but 
with the effect of his presence.  

Working with large groups of students might take a great deal of time to get feedback in terms of 
speaking English. Writing meaningful comments by students brought solutions to the problem and also 
helped get rid of unwanted information in the comments. With some of the public comments, students 
showed their agreement or disagreement, tried to explain their point of view, etc. 

We also provided the use of the educational blog by the students when they did their homework. In 
addition to all kinds of instructions, algorithms, road maps, pictures, videos, tables, charts, articles, texts 
and links to them, the teachers gave tasks for deepening knowledge on the subjects being studied. It 
allowed the learners to master the English language and thrive on their own. The educational blog of 
the teacher was used to help students prepare for tests. We found the most convenient to use Google 
forms and links to the web content which both were quickly and easily available and the results were 
presented immediately. We published materials in a variety of formats (links to the websites, loadable 
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and editable files, printable and shared versions of documents). The authors of the article focus on the 
numerous opportunities for the teacher’s blog usage.  

3 RESULTS       
68 students of the faculty of foreign languages participated in the experiment during the online learning 
process. The blog (https://institut74.blogspot.com/) became the main and indispensable source of 
information and communication for students and the teacher under the circumstances. The educational 
blog was used to teach students the English language and to monitor their skills in the relevant aspects 
of speaking, writing, reading and listening. We used the teacher’s professional blog to work with gifted 
and motivated students, with weak and under-achieving students offering multi-level differentiation of 
tasks to meet those differences. With the help of the blog, we offered the tasks for students to set their 
independent study and homework assignments. Our students benefited from the educational blog which 
provided additional materials for the self-train and self-study. The teacher’s blog helped to organize 
discussions when the students were asked to comment on the text. The warm-up questions let them get 
started. 

The final questionnaire was carried out using an online service (Google forms). The questionnaire 
revealed that the vast majority of the university students (93%) involved in the experiment increased 
their level of foreign languages competence. The students pointed out that they did not feel a lack of 
knowledge and information on the subjects given to them through the educational blog. 

87% noted that they were not bored and the monotony was broken because the tasks were creative, 
diversified and interactive. They liked giving feedback to the teacher and students by making meaningful 
comments on the problem. Students claimed that the communication gap between the teacher and the 
students was bridged.  

96% of all the students involved in the final questionnaire expressed their wish to keep using this 
educational electronic tool for distance language learning. They clarified that they could increase their 
knowledge on a variety of issues, improve the level of foreign language competence, do various tasks 
presented in different formats, work alone and in groups, discuss and express their personal views, 
interact with their teacher and each other.  

However, some students pointed out the weaknesses of such interaction. The use of the educational 
blog of the teacher was not effective for them because of poor internet connection. They could not send 
a comment on time or take part in the discussion on equal terms with other students. It was also 
mentioned that some files, documents and images could not be loaded fast which made the work of the 
person or even the whole group extremely difficult. 

4 CONCLUSIONS 
The scientific interest of the authors of the article was turned to a personal professional blog of the 
teacher which came to be an effective instrument for competence development of the university students 
of foreign languages throughout distance education. This kind of blogs is also known as an educational 
blog. There were some facts fundamentally important for our research. Firstly, the blog had to be 
necessarily built and updated by the teacher himself. Secondly, the educational blog should contain 
information which motivated the students to speak, to express the opinion, to comment, to interact. It 
could help the teacher and his students brighten up online meetings, break the monotony and boredom 
of the sessions. Furthermore, the educational blog functioned as an additional information source. This 
provided an opportunity to acquire new knowledge about a great number of topics to all the students 
involved in the research. It also allowed working with highly motivated university students taking into 
consideration their interests. The study shows that our educational blog has become the indispensable 
instrument for students to do their homework, for required feedback and communication within the 
«teacher-student» chain as well as within the «student-student(s)» chain. 

The study revealed that teaching foreign languages to university students with the help of the educational 
blog in distance learning expects the teacher to comply with certain rules. We would like to highlight them. 
One of the core rules is consistency. The constant appeal of the students’ audience to the materials on 
the teacher’s blog and the organization of the students’ activities with reference to it are regarded as the 
basis of the blog’s functioning. This also includes the systematic updating of information, its constant 
editing and filling the blog with new relevant documents and materials. This creates a clear understanding 
for users that the teacher’s educational blog is working, functioning and living.  
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We also note that the information on the personal professional blog of the teacher should be practical and 
action-oriented. It means that the teacher should create his own materials and select other people’s 
educational documents with the utmost care. They have to be useful, necessary and important to carry out 
activities, to fulfil tasks, to help the university students of foreign languages achieve their education goals. 

The study found when using the personal professional blog with university students of foreign languages 
during distance education that the teacher must respond quickly to the demands of the blog audience. 
The teacher should support his students in providing information within a short period by changing it, 
updating, supplying further information and gathering relevant data. 

At the same time, we consider it necessary to point out that there are other significant options, such as the 
easy use of information and fast access to it, unified design theme of the educational blog pages, etc. 

We believe that the study on the teacher’s educational blog as an effective instrument in distance 
education of university students of foreign languages should continue. Attention must be paid to the 
classification of information on the pages of the blog (it will help the students to find relevant information 
quickly), new formats for presentation information (it will maintain interest in learning the language using 
the teacher’s professional blog), new feedback ways such as emoticons, votes, etc. (it will develop 
«teacher-students» cooperation and lead to better education results). 
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T. Clark, O. Hamilton, M. Morris, E. Vereen

Morehouse College (UNITED STATES)

Abstract

Virtual reality (VR) is one of the major contemporary technologies being implemented in teaching today,
with emerging examples that hint at how it could play a role in the future of education. The completely
immersive nature of VR has changed the way people interact with digital information, including data,
knowledge, and alternative scenarios. The many potential benefits of VR in teaching are only beginning
to transpire. Morehouse College is a private, historically Black, men’s liberal arts college in Atlanta,
Georgia (USA). In addition, as one of the leading Historically Black Colleges & Universities (HBCUs),
Morehouse currently stands ahead of schools like Stanford and Harvard as the top VR spatial learning
campus in the United States. Students (and instructors) use an Oculus Quest 2 VR headset, powered by
the Qualcomm Snapdragon XR2 Platform, to access a digital twin of Morehouse’s campus. When
Morehouse students enter the VR world, the first thing they experience is the college’s quad (Century
Campus) precisely as it appears in real life. From this entry point, students enter immersive classes and
interact with subjects in ways that only VR makes possible. The Morehouse digital campus and learning
objects were created by AR/VR content provider VictoryXR. The first three classes that were taught on
the Morehouse VR campus were Men’s Health (Biology 105), World History (History 112), and
Advanced Inorganic Chemistry (Chemistry 421). Literature was represented in this cohort by way of
specialized supplemental units that focused on Black life, history, and culture. Blacks in Wonderland
(English 122), a general education and first year experience course, along with additional courses, are in
the latter stages of VR course development, further expanding VR’s integration and implementation
within Morehouse’s curriculum. Although the benefits of VR have been demonstrated in educational
settings, it is still largely regarded as a gaming/ entertainment or training tool, rather than a pedagogical
approach that can be adopted in higher education for improved student learning. As this study
demonstrates, instructors using VR can anticipate better engagement with students through the adoption
of the 3D visualization made possible by immersive VR. The majority of respondents to student surveys
indicated that the use of VR in courses contributed positively to engagement, and that VR was very
useful in conveying concepts. Examples include expanding a human heart in VR and stepping inside of it
to reinforce learning of the heart’s structure and function; beaming up to space to configure atoms in
molecules and understand molecular structure; having more than a front row seat to historical events as
students were immersed in world wars and battles; and exploring VR environments inspired by
Afrofuturism in a study of science fiction, art, history, and fantasy. Virtual reality is transforming the way
we learn and teach. VR allows educators to overcome some resource and financial limitations to not only
conduct learning activities that are difficult to implement, but also to enhance our capacity to meet
student learning outcomes while improving student engagement. Future studies underway are
continuing to explore and evaluate the functionality and effectiveness of VR learning.

Keywords: Virtual Reality, Education, HBCU, Student Success, Innovation, Undergraduate, English,
History, Chemistry, Biology.

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3467



 

 

A PROPOSED DEVELOPMENT AND VALIDATION OF TNLC-PBL 
CARTOON CONCEPT FOR TEACHING HISTORY MODULE 

M.N. Md Zabit1, T.Z. Zachariah Omar2, M.T. Borhan1, F. Othman1, A. Ariffin1 
1Universiti Pendidikan Sultan Idris (MALAYSIA) 

2Universiti Selangor (MALAYSIA) 

Abstract 
In the post-independence period, the History subject is still seen in a stereotypical view whereby the 
main teaching tools seem to centre on the textbooks and the tendency for students to memorize 
chronological events in a narrative manner. This problem continues even though the current aims and 
objectives of the Curriculum and Assessment Standard Document (DSKP in Malay) in the Secondary 
School Standard Curriculum (KSSM in Malay) are to develop students who are able to create their own 
futures while at the same time able to identify themselves and the nation. The teaching and facilitation 
processes (TnLc) of History which are often boring and unattractive are the main cause of the decline 
in students' interest, focus, and achievement in the particular subject, indirectly causing TnLc History to 
face a certain stigma and the TnLc atmosphere to remain passive. These are the main problems and 
challenges faced by the majority of History teachers in schools. Most studies on PBL have focused on 
the implementation and effectiveness; however, there has been no module development study that 
integrates the use of Cartoon Concept PBL in the History subject. The concept of the cartoon 
successfully demonstrates its importance in modern teaching and learning strategies (Koutnikova, 
2017). In this regard, this study will develop a TnLc Module through the integration (intertwining) of the 
Problem-Based Learning (PBL) approach according to the McMaster Model (Barrows & Tamblyn, 1980) 
with the Cartoon concept into the subject of secondary school History in Malaysia. There are six (6) 
research questions that are related to the theoretical basis of the module construction as well as the 
value of validity and reliability of the sub-constructs and the overall content of this module in the TnLc of 
secondary school History. This study is expected to produce a TnLc-PBL Module with the Concept of 
Secondary School History Cartoons as a practical guide and provide a comprehensive framework for 
TnLc History in enhancing the diversity of students' abilities and skills. This study is able to offer 
qualitative and quantitative evidence of the effectiveness of the integration of the Cartoon Concept PBL 
approach in the development and construction of TnLc modules in stimulating the skills and knowledge 
of the 21st Century students such as cognitive, interpersonal, and intrapersonal (based on Pellegrino 
and Hilton model, 2012) in various fields capable of stimulating thinking at the highest level. Specifically, 
this study aims to develop and promote the intellectual development and thinking skills of secondary 
school students in Malaysia. The TnLc-PBL Module with the Secondary School History Cartoon Concept 
which will be produced is the latest and the most innovative in Malaysia and it can be applied by various 
training and education institutions, agencies, or individuals in the field of History and it can also be used 
as a guide in other fields. This study is very beneficial to the Ministry of Education Malaysia especially 
the Curriculum Development Division, teachers and history experts, secondary school students and 
organizations, and individuals interested in empowering innovative TnLc culture in the field of History, 
especially in the face of the COVID-19 pandemic. 

Keywords: Problem-based learning, Development and validation, Cartoon concept, Teaching History, 
Module. 

1 INTRODUCTION 
Many countries, including members of the Organization for Economic Co-operation and Development 
(OECD), have long recognized that time in public education can be used for the common good (in 
enhancing national prosperity and supporting stable families, neighborhoods and communities) [1]. 
Similarly, current economic, environmental and social challenges illustrate that education is more critical 
today than ever in the past. In fact, the context of the COVID-19 pandemic will have long-term 
implications for the future of education. 

COVID-19 has exposed human weaknesses as well as unleash human potential with extraordinary 
intelligence. This is a time for us to be more pragmatic and act faster than ever before, and we also 
cannot act without principle. The choice must be based on the vision of humanistic education and the 
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framework of development and human rights [2].  This pandemic situation requires a major shift from 
traditional teaching and learning (TnL) methods to approaches that not only support retention, but also 
the use and application of skills and knowledge - a process called “transfer” in cognitive psychology. 

2 PROBLEM STATEMENT 
The COVID-19 pandemic has also forced many workplaces including the education sector to adapt to 
drastic changes and to adopt to a more collaborative approach in work environments around the world 
to solve complex problems [3]. This new norm can be supported through student-centered TnL (SCL) 
including Problem-based Learning (PBL}. Knowledge of PBL also requires competencies in Inquiry-
based Learning and Project-based Learning (PjBL) which can help to strengthen critical thinking skills 
([4], [5], [6], [7]). 

In the 21st century education system (PAK-21) at home and abroad, there is a lot of emphasis on TnL 
strategy. This is because an effective TnL strategy is the key to the advancement of the education 
system. In this regard, the role of teachers is very important for the success of the Ministry of Education 
through the diversity of TnL strategies in the classroom. Indeed, traditional or conventional teaching 
strategies are not relevant to be applied in the classroom if they are not in line with the goals of the PAK-
21 system, which includes seeking innovation in teacher teaching. Therefore, the role of teachers is in 
ensuring that the TnL strategy used can attract the interest and focus of students of Science, 
Technology, Mathematics, engineering and Social Science including History [8].  The trend of TnL from 
home is now in the process of taking over traditional TnL and has presented a dilemma for educators, 
students, parents and even the community. 

History is a core subject that must be taken and passed by all secondary school students from Form 1 
to Form 5.  A failure in the History subject results in students not being eligible to be awarded the 
Malaysian Certificate of Education (Sijil Pelajaran Malaysia [SPM]). History is not something foreign to 
our society because our country also has its own history. The civic elements that have been applied in 
the subject of History are important so that students can appreciate the importance of history. The goal 
of History education is to cultivate a sense of national loyalty and a sense of pride as Malaysians. 
Through the appreciation of the history of the homeland, students can understand the circumstances 
and situation in the society and country in creating harmony and a spirit of unity among multiracial 
communities in a country that has one language. 

In the context of TnL History, the problem of remembering and describing facts is indeed a fairly common 
matter for students, especially for academically weak students. However, after observation and 
refinement, it was found that the problem of remembering facts in the subject of History occurs due to 
several factors. One of them is due to the attitude of students who are not interested in reading and not 
curious about facts and things, students’ technique of memorizing facts without understanding the 
concept and chronology of events and the attitude of students who do not like to ask questions in order 
to understand.  Moreover, this problem exists due to students being too dependent on textbook 
sentences, thus causing them to be unable to answer questions when the sentences are changed. 
Additionally, the reliance on textbook facts simply causes students to become saturated and rigid in their 
thinking.  In fact, the analysis of SPM History 2019 results shows that there was a decline in the Grade 
Point Average (GPMP) at the National level from 4.98 in 2018 to 5.05 in 2019 (refer to Report Analysis 
of SPM 2019). 

In fact, the analysis of SPM History 2014-2017 (refer to Table 1) shows that many students failed even 
though they are required to pass the subject in SPM. This is due to students' weakness in interpreting 
History and weakness in answering high-level questions as well as not being able to make proper 
judgments on a historical event that has occurred ([10], [11]). The LPM report for 2019 also reported 
that the KBAT element had not been mastered by students [9]. 

Table 1: Analysis of History subject results in SPM examination from 2014-2017 

Year No. of 
candidates Total of failures % Failures % Pass Average 

Grade 
2015 372,533 52,154 14.00 86.00 5.10 
2016 368,816 52,371 14.20 85.80 5.34 
2017 373,166 52,989 14.20 85.80 5.30 

Source: Malaysian Examination Syndicate (LPM) (2015-2017) 
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Certain elements were repeated many times in the narrative of Malaysian History or Islamic History at 
some levels of learning in schools. The aforementioned contents in textbooks were loaded with facts 
but not integrated in terms of the relevance of ideas to each other. This certainly makes learning History 
boring. History is not merely the narration of facts alone, but it also requires an analytical understanding 
of why certain events occur. 

On the part of the teachers, they feel as if they have to work hard to complete the syllabus. As such, this 
overemphasis of the examination-oriented system erodes the confidence of teachers to educate 
students to appreciate the history of the country. The scenario of teachers dominating the instructional 
process without stimulating students to think and use learning materials is also a constraint. Hence, the 
lack of coordination causes teachers to deliver TnLc according to their own mould. The negative attitude 
of teachers in approaching students also translates to students' disinterested reaction to the subject of 
History which is one of the important and core components. 

Past studies have found that teachers and students feel that the information provided in the textbook is 
merely to pass the exam. Unfortunately, this causes an unhealthy attitude of sticking to the textbook 
because the answers come out of the textbook. Even if the facts and arguments can be considered 
reasonable, these will not be accepted by an examiner who is solely guided by what is contained in the 
textbook. That is why teachers and students have to rely on textbooks alone and are less interested in 
reading more to get knowledge of Malaysian history from other sources that may provide a more 
convincing interpretation although different. This situation also signals to students about the importance 
of memorizing facts in a textbook. 

In the pedagogical aspect as recommended in the Historical Curriculum and Assessment Standards 
Document (DSKP) [12], the emphasis on in-depth learning is an aspect of the student -centered 
approach (SCL). Teachers should plan TnL SCL to encourage the active involvement of students in 
order to create an interesting TnL atmosphere. Active learning implemented in an in-depth approach 
can enhance students ’competencies by applying HOTS in knowledge, skills and values. 

Among the methods of TnL History are Case Study, Inquiry-Based Learning, Future Study-Based 
Learning, Learning Outside the Classroom, Learning How to Learn, Self-Access Learning, Contextual 
Learning, Constructivist Learning, Application of Multiple Intelligences Theory, Information and 
Communication Technology Learning, Application of Theory of Constraints Techniques and Learning-
While-Play Techniques.  All these involve elements of High-Order Thinking Skills (HOTS) and are in line 
with 21st Century skills and knowledge. HOTS questions were first introduced in SPM examination 
papers since 2014. HOTS questions test the ability of candidates to use the skills of applying, analyzing, 
evaluating and creating to solve problems, make decisions, innovate and be able to create something. 

Nowadays, teacher-centered teaching (TCL) appears to be declining, while the SCL approach is 
becoming more dominant and aims to encourage students to learn by doing and living begins to occur 
in KSSR and KSSM as recommended in PPPM (2013-2025). One of these methods is PBL [13]. 

PBL is defined as an activity from daily life that can lead to the existence of problem scenarios that 
require solution [14]. They stated that the issue of this scenario leads to an active learning process 
where students have to learn how to solve problems independently. PBL begins after the teacher gives 
the student an issue or problem scenario taken from the problems of everyday life [15]. 

Once the problem identification process is done, students should attempt to solve the scenario using 
prior knowledge and existing knowledge [16]. The concept of cartoons was found to be suitable for 
linking existing knowledge and past knowledge by stimulating students ’ideas and thinking skills. These 
skills pose a challenge to students in developing their understanding through support by cartoon 
concepts [17]. The concept of cartoon is the most popular form of teaching media and can easily be 
found as cartoon humor or illustration [18]. This is because the idea is sent through an easy-to-
understand cartoon through the action of a cartoon character [18]. Moreover, the concept of cartoon has 
successfully demonstrated its importance in modern teaching and learning strategies [19] through 
several previous studies.  While the cartoon concept is not so popular in Malaysia, it is a friendly, 
stimulating and fun psychological approach to school students [20]. They identified the effectiveness of 
the approach through feedback from school students through interviews.  

Engaging students in learning is not easy but teachers can find initiatives using visual teaching materials 
such as cartoon concepts or comic books which are supported by the PBL approach throughout the TnL 
process taking place in the classroom. PBL through the concept of cartoons or comic books is one of 
the TnL strategies where teachers provide scenarios related to daily life which are transformed into the 
concept of cartoons or comics.  However, research on PBL through the concept of cartoons or comics 
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is very limited. The effectiveness of PBL can be better improved through integration with cartoon 
concepts popular in other countries ([21], [22], [23], [24], [25], [26]) and its positive results are in line 
with this goal. research. 

PBL has been in the limelight for many years due to its advantages and disadvantages. Even with the 
new norms following the COVID-19 pandemic, PBL plays a role in assisting the problem-solving process 
through fieldwork and project management via the application of theory and practice, as well as skills 
with knowledge [27].  At the same time, the COVID-19 pandemic has led to more significant teaching 
and training with needs in the workplace and society in all sectors [28]. This professional development 
has always been different in terms of the academic approach in TnL, as well as the training approach, 
where knowledge and skills are more to ‘learning by doing’ [29]. 

Many studies [30], [31], [32], [33] have been conducted mainly involving perspectives and perceptions 
on various fields including History especially in terms of program design and the quality of students and 
graduates produced among industry and stakeholders either in or abroad. 

In increasing the employability of graduates in this field, educational institutions (including schools) need 
to take steps and initiatives in strengthening the TnL process to become a more TnLc strategy. This 
includes changing the content/syllabus of the program to better meet the needs and wants of employers 
and industry; pedagogical innovation by relating theory to real-world practice such as PBL; work -
integrated learning; in addition to the diversity of TnL modes ([34], [33]).  The use of PBL method in 
introductory courses is seen as a measure to fend off criticisms from professional bodies about the lack 
of soft skills such as communication skills, IT competencies, problem solving skills and the ability to work 
effectively in groups among students and graduates in the national education system including the field 
of History. 

Furthermore, KSSM-based schools in Malaysia are in the process of introducing and strengthening 
active and student-centered learning approaches in all subjects. This is in line with the 10th Malaysia 
Plan (10MP, 2011-2015) and PPPM 2013-2025, where one of the main goals in the field of education is 
to give priority to educational institutions to implement and revive student-centered TnL. One of them is 
the PBL approach which is believed to increase the creativity and criticism as well as innovation of 
students. 

According to [35], based on the concept of ‘learning by doing’, the PBL approach is based on the 
Experiential Learning Theory. This theory stimulates students to learn thinking strategies through 
problem solving. Additionally, the teacher or facilitator will then stimulate the students’ thinking in hopes 
of obtaining the best solution to the problem. This idea is in line with the concept of framework 
(scaffolding) based on the views of the Constructivist Learning Theory [35]. Accordingly, the researchers 
believe that the use of PBL-based modules, students’ cognitive, interpersonal, intrapersonal skills and 
problem-solving skills can be stimulated and their academic achievement can be improved. 

The Cartoon Conceptual TnLc-PBL Strategy has the potential to increase creativity and innovation as 
well as students’ interest in understanding the concept. It is considered a method that encourages 
students to continue to explore the issues raised, find solutions and become involved in a more 
meaningful TnLc process. TnLc-PBL Cartooning is very suitable to be applied in the field of Social 
Sciences including History which is often considered as a field that requires memorization of 
chronological events in a narrative, which may be difficult for some students. Therefore, it is necessary 
for the construction of TnLc-PBL Module with Cartoon Concept to be utilised successfully in schools. 

3 IMPACT ON SOCIETY, ECONOMY AND NATION  
This module focuses on KPS as well as 21st century knowledge and skills. It will be able to develop 
students who always think creatively and critically. It always take into account the opinions and views of 
others because each individual has opinions and views from their own experience. 

Through this module, students will engage themselves directly with an aspect to be learned. This in turn 
will be able to raise their awareness and interest to acquire relevant knowledge because they feel that 
something learned is part of themselves and their lives. Therefore, this Cartoon Concept TnLc-PBL 
Module should be seen as one of the TnLc modules that must be applied at all levels of education, 
whether at the preschool, primary, secondary and tertiary levels. 

TnLc modules like this would be able to assist in forming a society which is not only excellent in terms 
of academic mastery, but more importantly able to develop individuals who are rich in spiritual and 
emotional aspects in ensuring the sustainability and survival of life in the future. 
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4 CONCLUSION 
This proposed study will be the first in Malaysia to focus on the integration between the PBL method 
and the cartoon concept pioneered by [36] in the development and validation of the Secondary School 
History Cartoon Concept TnLc-PBL Module. It includes a qualitative and quantitative study using validity 
and reliability questionnaires, interviews and observations with Pedagogy and History experts as well 
as History teachers and students. This approach is appropriate in the context of this study, which will 
focus on the construction and development of PBL-based TnLc modules in secondary schools in 
Malaysia. 
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Abstract 
In the field of services, great importance is now attached to service value, since value creation processes 
contribute to the existence of benefits and needs-satisfying services through the participatory integration 
of customers and suppliers ([24]). The aim of this article is to show new perspectives on how value can 
be generated for the users of digital teaching-learning scenarios and promoted on the supplier side, i.e. 
the higher education institutions. Against the background of the value creation understanding of the 
Service-Dominant Logic ([34]), an expanded understanding of the emergence of service value in 
educational offerings is to be derived ([25]).  

Keywords: Service Value, Co-Creation, Service Dominant Logic, eLearning.  

1 INTRODUCTION 
The goals of numerous funding programmes and initiatives for the comprehensive implementation of 
digital media in higher education institutions, especially for more innovative media, could not always fulfil 
the high expectations. Acceptance problems of teachers and learners are often cited as a major 
challenge ([22], [26], [29]).  

Today, a large body of research exists on the acceptance of tools, instruments and systems in the field 
of digitised education ([30]). However, while some institutions can report success in developing and 
expanding their digital teaching-learning offerings, many of the institutions struggle with low adoption 
([28], [32], [22], [13]). As an essential factor for increasing acceptance, service value becomes the focus 
of consideration in this paper, as it has a high behavioural relevance ([20]).  

The value of a service in this context refers to the experience during use. The perceived value is not 
objective, but is experienced by the user and thus has a subjective character ([18]). The emergence of 
value results from their significance for the user and represents the subjective evaluation of the 
experience ([20]). Ultimately, value only emerges if the service associated with the service improves the 
user's well-being ([35]). This well-being can develop on different levels depending on the individual 
needs and desires of the user, which are described using different types of value, such as functional, 
hedonistic, symbolic or economic value ([31]). These values can only develop their potential in the field 
of digital education if there is co-creation between the actors within the teaching-learning scenario ([14], 
[25]). From a process-related perspective, learners move into the focus of the value creation process as 
co-creators within a teaching-learning scenario ([12]).  

2 CHANGE OF PERSPECTIVE: FROM THE GOODS-CENTRED DOMINANT 
LOGIC TO THE SERVICE-DOMINANT LOGIC 

From the traditional Goods-Centered-Dominant Logic (GDL) perspective, the value-creating process 
takes place independently of the user and charges the offered services with value as part of the 
manufacturing process. As a result, a finished service is offered on the demand side ([10]). The 
exchange and use value of the offered services coincide in this approach and are independent of the 
user ([8]). In GDL, the focus is particularly on the activities of the provider and services are seen as such 
merely as an extension of the goods offered. Criticism of this approach lies above all in the fact that the 
analysed value creation activities are mainly placed before the service is used by the demander in order 
to place a better offer on the market than the competitor through optimisation processes and 
management approaches ([10]). Another central assumption of GDL is that the value of a service is 
seen as its inherent characteristic and is thus independent of observers. In this perspective, providers 
add their value to the services in the creation process and then offer them to the demanders. Thus, 
according to the GDL, the producer alone determines the value of the service ([8]). Regardless of 
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whether the buyer has used a service once or several times in the sense of a long-term relationship, the 
exchange of values between both partners is in the foreground in the goods-dominant approach ([8]).     

Research in recent decades has shown that the assumptions summarised under the term GDL require 
revision ([8]). Service-Dominant Logic (SDL) opens up a new perspective on the emergence of value in 
the context of demand-provider interactions ([8]). In relation to teaching-learning scenarios, actors 
exchange the service of the teacher for the service of the learners. The SDL way of thinking can be 
distinguished from the GDL view by the following three features ([3]): First, it sees service as the 
common basis of any exchange between providers and demanders. Second, he focuses on a systematic 
process orientation (service) rather than an output orientation (performances). Thirdly, learners are seen 
as inherent quantities of value generation, as value arises exclusively through co-creation of the learner 
and the teacher and is not unilaterally created and subsequently distributed by a provider. 

3 VALUE CREATION PROCESS IN TEACHING-LEARNING SCENARIOS 
The value construct is of particular interest in science and practice because it has behavioural relevance 
([20]). In this context, it is assumed that users of digital teaching-learning scenarios opt for those offers 
that can be expected to add value for them ([17]). Value in this context refers to the experience during 
use. The perceived value is not objective, but is experienced by the learner and thus has a subjective 
character ([18]). The services offered with the teaching-learning scenario thus provide a service due to 
their ability to create corresponding needs- or desire-satisfying experiences for the learner ([18]). 

The value of a service arises in particular from the interaction between the user and the service provider, 
which is highly relevant for services in the field of education, as these require the integration of the user 
([21], [23]). This so-called interaction sphere ([15]) essentially corresponds to the process-oriented 
service definition ([23]). Along with the user and provider spheres, the interaction sphere is one of the 
areas that substantially shape the creation of value from the user's perspective ([5], [15] and Figure 1). 

In the provider sphere, the creation of the service takes place, whereby potential value is created ([5]). 
The provider of digital learning facilitates the generation of value on the part of the user and acts as a 
value facilitator ([15]). On the side of the user sphere, value is generated by the user independently of 
the provider ([5]). The user and provider spheres are connected through the interaction sphere, whereby 
both the provider and the user act as co-creators of the value ([5]). In this context, the term value co-
creation is often used to emphasise the interactive nature of value creation ([16]; [15]).  

Learners try to create value for themselves from the teaching-learning offers of the universities within 
the framework of the value co-creation process, whereby they need operant and operant resources for 
this ([21]). Operational resources are described by Vargo and Lusch (2004) as the knowledge and skills 
needed to create the service. For example, these are on the part of the teachers, whose skills lie in 
didactics, teaching content, counselling or also special knowledge in the respective scientific discipline 
([7]). In the case of learners, these are in particular their psychological, physical, cultural and social 
knowledge and talents ([2]). Operant resources, on the other hand, are those that actors use and change 
with the help of their knowledge and competences (operant resources) in order to create their service 
from them ([7]). Taking the example of providers, these would be the teaching-learning platforms (e.g. 
OLAT, Moodle), hardware or even studios for recording digital offerings. From the learner's point of view, 
in addition to the software and hardware or also a suitable workplace is required for the use of the value 
proposition. The operant resources are considered the fundamental source of competitive advantage in 
SDL due to their significant function in the creation of the service ([33]). 
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Figure 1. Service value creation process in digital teaching-learning scenarios ([27]; [21]). 

The importance of these skills of the user for the creation of value from a value offer of the provider is 
to be described using the example of a teaching-learning scenario. Value is only created through the 
use of the service offer of the digital teaching provider if the user has the necessary knowledge and 
skills in dealing with the course offer and its functions. If, however, the user does not possess the 
necessary operant resources, this usually evokes negative experiences of use. In this case, no value 
can be generated by the learner or even value destruction can take place.    

Providers of digital teaching-learning scenarios can use their operant and operant resources not only to 
create a value proposition, but also to support the interaction process ([21]; [15]). This support is usually 
provided directly by on-site staff (e.g. lecturers, tutors, administrators), who, due to their expertise, 
problem-solving skills or even willingness to engage in dialogue, are able to meet the needs of learners 
and thus make a significant contribution to optimal value creation ([21]). However, there is also a risk of 
value destruction in the support processes by staff in the interaction process. This can be triggered, for 
example, by unfriendly or immoral behaviour or also by a lack of professional and problem-solving 
competence ([11]; [1]). 

4 UNDERSTANDING AND DEVELOPING TEACHING-LEARNING SCENARIOS 
AS VALUE PROPOSITIONS 

The assessment of the value of a performance is always based on a preference judgement of the learner 
and takes place on the basis of various constructs, such as attitude, satisfaction or also emotion ([8]; 
[19]). In this context, the user-side value judgement always refers to the evaluation result vis-à-vis 
standards, goals, ideals, rules, norms or certain criteria ([21]; [18]). In this context, a positively perceived 
value of a performance is created by the learner if, for example, certain standards, goals or ideals are 
exceeded through the use of the teaching-learning scenario ([21]).  

The definition of the concept of value also refers to the experience during use. The value is not objective, 
i.e. a component of an object, but is experienced by the learner ([21]; [18]). The services offered by the 
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digital learning provider thus provide a service due to its ability to create corresponding needs- or desire-
satisfying experiences for the user ([21]; [18]). 

Providers of digital teaching only have sustainable success if they support the value creation of their 
users to a better extent than alternative offers, especially pre-centre teaching ([7]). Ultimately, value is 
only created if the provider's service improves the well-being of the user ([7]; [34]). This well-being can 
develop on different levels depending on the individual needs and desires of the learner, which are 
described in research using different types of value, such as functional, hedonistic, symbolic, economic 
or relational value (see Table 1). 

Table 1. Typology of values ([8]; [31]; [6]). 

type of value Description 
Functional value The value proposition has the ability to satisfy concrete utilitarian goals of the user. On the 

one hand, this service can have the features desired by the user, such as design or quality, 
and on the other hand, it can function in the desired way. Furthermore, it can be guaranteed 
by the ability to solve problems or bring about desired consequences. 

Hedonistic value The value proposition is able to evoke the desired experience in the user. These experiences 
can be based on sensory experiences, emotions or intellectually stimulating challenges. 

Symbolic value Due to its symbolic meaning, the value proposition is suitable to increase the user's self-esteem. 

Economic value The value proposition enables the user to efficiently achieve the desired goals by reducing 
costs, time, effort and/or risks. 

Relational value The value proposition enables the development and maintenance of social relationships. 

Higher education institutions can offer this value at different levels, whereby a distinction can be made 
between primary, secondary and tertiary value propositions ([9]). On the first level, providers of digital 
teaching-learning scenarios submit primary value propositions to their users, which include both the 
unmarked core services (e.g. lecture, seminar) and the additional services directly linked to them (e.g. 
online consultation, tutorial) ([21]). This so-called primary service can include any combination of the 
five value types shown in Table 1 ([7]). 

However, the challenge for many digital education providers is that learners can now choose between 
different primary value propositions of comparable quality. Providers should therefore ensure that they 
offer users a tertiary service that supports them in their individual value creation ([7]). These tertiary 
value propositions include, for example, the information and guidance service for using the teaching-
learning platform and the online course. In the case of staff advice, the value proposition may, for 
example, consist of offering the user detailed information on the primary (e.g. functionality of the 
software, functionality of the devices) and/or secondary service offerings (e.g. data protection, 
accessibility). By informing the learner quickly and efficiently about the services offered by the provider 
through the guidance, an economic and functional value is created for the learner ([7]).  

The provider also has numerous opportunities to actively involve the users of the teaching-learning 
scenarios in the value-added process in an experience-oriented way and to convey a positive 
experience with the services offered. In this context, the teaching-learning scenario represents a 
university-specific event space. In this case, a hedonistic value is created for the user. The possibility to 
establish and maintain social contacts when using the digital teaching-learning offer also represents a 
value offer that enables the learners to create a relational value. In this context, it is important to integrate 
the corresponding interaction possibilities, such as a chat or forum, into the online course.           

The primary, secondary and tertiary value propositions of the provider must therefore be developed and 
provided in such a way that the target and stakeholder groups perceive the associated service as an 
attractive input for satisfying their needs and desires and are willing to reward the value proposition ([7]). 
This reward for the provider can take place through the use or increased acceptance of the primary and 
secondary value propositions (direct economic value) or also in the form of recommendation to further 
learners (indirect economic value for the provider) ([21]).   

The attractiveness of a service offered increases if the users can generate several types of value from 
it at different levels (primary, secondary, tertiary) at the same time ([7]). One success factor for the 
creation of attractive value propositions is that the provider of the teaching-learning scenarios has a 
deep understanding of the value creation processes of its users ([4]). 
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5 CONCLUSION 
In summary, providers of digital teaching need to obtain extensive information about the operant resources 
of their teachers and learners, as the creation of value is always based on the knowledge and skills of the 
user ([9]). In addition, providers need precise information about the life circumstances of their target 
groups, since these operant resources are based on innate personality traits on the one hand, but on the 
other hand also on their mental and physical abilities, which they have acquired in the course of their lives 
through contacts with their material, social and cultural environment ([7], [2]). Furthermore, it is necessary 
to know what value the users expect from the use of primary, secondary and tertiary services ([9]). Only 
on the basis of this information and the deep insight into the value creation processes of the users of 
teaching-learning scenarios will it be possible for providers to place attractive, value-generating and thus 
successful offers on the market and also to offer teaching-learning scenarios that are suitable for the 
various target groups of digital teaching offers in the long term ([7], [12]). 
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CONTEMPORARY UNIVERSITY EDUCATIONAL APPROACHES IN 
THE OPEN SOURCE INFORMATION ANALYSIS AS A RESEARCH 

METHOD FOR STUDYING THE “NEW” FORMS OF WAR 
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Abstract 
ª Introduction: 

The economic turmoil and the current health crisis have forced society to rethink its attitude towards 
education and in particular to university education. Globally, education today is undergoing dynamic 
changes in form and size, which necessitates a rethinking of programs and leads to the restructuring of 
the modern university environment. 

The educational space does not exist and does not function outside the social environment for 
development. For this reason, it is not separated from the problems of society. We are witnessing how 
the almost permanent financial and health crisis has exacerbated the need for reforms in the global 
economy, the aim of which was to achieve sustainable growth and achieve a global strategic competitive 
advantage. In this regard, the role of the main strategic resource of modern civilization - information - 
was raised. 

ª The paper aims: 

From the point of view of the methodology of university education, it is definitely clear that "intelligent" 
(smart) information is of great importance in the realization of managerial influences in all spheres of the 
determined social reality. In this regard, this paper analyses the characteristics of classified information 
and information from open sources, with an emphasis on current trends leading to negative 
manifestations provoked as a result of their malicious use. This analysis generates an original method 
that allows not only to study the so-called “new” forms and manifestations of wars (hybrid wars, color 
revolutions, soft power, cabinet wars, etc.), but also to potential opportunities to influence their genesis 
and their subsequent development. 

ª Presentation: 

For the purposes of this study, the report clarifies the different interpretations of the concept of open 
sources of information. This type of source is most often associated with intelligence, and in particular 
with intelligence through open sources of information. The general perception characterizes them as 
elements of the objectively existing information environment, which contain information of essential 
interest to society. The reason why they are the subject of research for scientists from different fields of 
science and in particular for the security sector is the access to this type of sources, which is conditionally 
free (unlimited). This ultimately determines the nature of the information that will be shared with its 
potential users. 

The methodology for achieving the main objectives of the study contains some specific methods as a: 
content analysis, comparative analysis, and synthesis of the obtained information, relevant to the topic 
of the paper. 

ª Results: 

A conceptual model has been developed, with the help of which the information “deviations” are 
identified and their impact on the formation of public attitudes is taken into account. 

Keywords: Open source information, new forms of war, research method, security, analysis. 

1 INTRODUCTION  
Modern world is characterized by the nonlinear dynamics of all information processes, which are 
significantly influenced by various external factors such as economic, social, demographic and political. 
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[1] They accompany the development of information society, but the key role in each of them is played 
by education, which is still one of the leading pillars, which guarantees the quality of social progress. 

In fact, these changes are the result of globalization and the rapid development of information and 
communication technologies, which give rise to the need to constantly rethink the understanding and 
perception of information as a strategic resource. In this regard, we must take into account that 
information can also be a resource for negative impacts that threaten not only the security of the 
individual, but also the security of peoples and nations. 

Generating and accumulating a huge amount of open access information is a problem that raises many 
questions related to the ability and capacity of the individual to independently distinguish objective from 
(intentionally) subjective information. [2] The manifestations of this avalanche-like phenomenon of social 
nature find a negative expression in the malicious forms of human activity, through the so-called fake 
news, implemented in mass public consciousness. These forms cause different in type and nature 
"deviations" from the information, questioning the level of knowledge and skills related to the individual 
ability to assess the authencity of the information and the reliability of the source. 

At the same time, the changes that occur in objectively existing environment and affect the development 
of modern information society, inevitably predetermine the direction of development of information 
space. In this regard, the conceptual understanding of information space allows for the realization of 
"new" forms of destabilizing political regimes [3], whose understanding should be a matter of political 
responsibility. 

The system of measures to counteract this type of models for non-violent change of political regimes is 
extremely complex and requires to be considered as an integral part of the policy of each state. At state 
level, the solutions for dealing with this problem should be recognized with the construction and 
implementation of a targeted educational policy, which will produce professionals, able to not only to 
deal adequately with the processing and analysis of information, but who will also recognize new forms 
and manifestations of wars. 

All these arguments require the development and application of contemporary teaching methods and 
approaches as part of university education. By creating and testing these approaches and methods, 
students will be able to more easily perceive this type of complex matter, while applying the necessary 
tools and methods to solve the resulting problems in this area. 

In the course of the present study, the concept of "smart" information has been introduced, whose 
properties are determined by the identification and selection of intersection points at the structural and 
functional characteristics of information from open sources and classified information. From a 
methodological point of view, it is definitely clear for university education that "smart" information is of 
great importance in the implementation of managerial influences in all areas of determined social reality. 
In order to clarify the origin of these effects, it is necessary to derive the different interpretations of the 
terms "open sources" and "classified information". 

1.1 Open source information (osif) 
First of all, we need to clarify the traditional understanding of the concept of "open sources of 
information". This type of sources is most often associated with intelligence, and in particular intelligence 
through open sources of information (Open Source Intelligence). They are generally perceived as 
elements of the objectively existing environment, which contain information of interest to society. The 
reason why they are the subject of research for scientists from different fields of science and in particular 
for the security sector is the access to these sources, which is conditionally free (unlimited). This 
determines the nature of the information that is to be shared and its end users. 

In most cases, open sources of information provide information that is intended for general public use. 
Used as a primary resource, information is transmitted through various sources, databases or portable 
data carriers. 

Depending on its content, information may be disseminated in public domain for mass use, or it may be 
used for the purposes of intelligence activities, in particular for the activities of information analysis units. 

Currently, the topic of open source information is relevant and significant, as it raises a number of 
important questions about the nature and uses of information as a major resource in the information 
society system. The existence of unlimited arrays of information obtained as a result of human activity, 
necessitates its differentiation in diverse areas, in order to facilitate users in the process of its search 
and processing. 
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All this leads to the application of a systematic approach to working with open sources information, 
which help the information in them to be reviewed, grouped and systematized. For example, information 
can be obtained from open sources, concerning the political, economic, social, cultural, demographic, 
ethnic and religious situation in individual and independent from one another countries around the world. 

The general idea of the scope of open sources is determined by the nature and type of information 
contained in them. Given the huge amount of information with free access it is necessary, when studying 
open sources of information, to allow some change in their categorization. For the purposes of the 
present study, the following categorization is proposed: 

• Traditional open sources information 
- Mass media (informing) 
- Specialized publications and tools 
- The Internet 
- Libraries and archives 
- The human factor as an open source of information 
• Trends in open sources information 
- The four categories of open sources of modern times (news content; gray literature; long media 

content; short media content) 
- Open Source Intelligence Market. 

In any case, with the increase of information from open sources, problems of a destructive nature arise, 
which have a strong influence in various areas of social development. Some of these destructive models 
are: manipulation, misinformation and propaganda, which are elements of the models for non-violent 
change of political regimes. All these can be resolved only through the introduction of modern university 
educational methods and approaches. 

1.2 Classified information 
The development and progress of civil society and the accompanying super-dynamic technological 
development pose new challenges to the protection of national and foreign classified information. In this 
regard, different in type and nature legal acts are constantly being created, regulating the rules for 
classification of information and, in particular, establishing the system for protection of classified 
information. In its essence, classified information is a set of laws and regulations, administrative, 
organizational, technical, operational and information procedures, mechanisms and actions that ensure 
the protection of organizations’ security and create conditions for reliable performance of their functions. 

The level of protection of classified information can be assessed by analysing the confidentiality, integrity 
and accessibility, as well as other accepted information security requirements. After a certain period of 
time or a change in circumstances, information loses its relevance and significance and often ceases to 
be sensitive or critical, ie. there is no need to be classified and it becomes public. 

A negative aspect related to classification practices is the so-called overclassification of information. 
While in some countries this issue is still not given serious attention or rather not given publicity, in 
countries that have established a stable information policy, articles and research papers are published, 
aimed at making this issue public. Therefore, overclassification of information is a problem of public 
interest, whose solution requires establishing a direct link between science and public administration. 

Regardless of the attempts of individual countries to limit over-classification by normative acts, there is 
still no clear definition that fully covers the aspects of this information deviation. 

All the above gives grounds to use a complex methodology for applying structured analysis, through 
which the negative manifestations of the malicious use of information can be deduced. 

2 METHODOLOGY 
An interesting educational approach to the analysis of open sources of information as a method for 
studying the "new" forms of war is the direct implementation in university education of Brainstorming - a 
method for structured analysis. [4] Through it, students on the one hand will be the object of analysis 
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and, on the other hand, they will have the opportunity to apply the method of information analysis of 
open sources information in real time.  

This method has been successfully tested in the training of students at the University of Library Studies 
and Information Technologies (ULSIT) studying security and defense issues. The modern change and 
vision for higher education in knowledge economy is based on innovative training in a university 
information environment. Training, which consists of two independent and at the same time 
complementary areas: theoretical and practical. [5] The main idea when applying the Brainstorming 
method in the training of students in the disciplines studying the "new" forms of war and the analysis of 
information is: 

- To create a favourable environment for the collective generation of new ideas; 
- To provoke an in-depth, active discussion on a pre-set problem; 
- Analysis of the problems to be conducted in real time by the students themselves. 

By excluding criticism as a basic rule when conducting a Brainstorming session, its effectiveness 
increases, allowing as many students as possible to demonstrate their abilities. Moreover, this method 
is a tool that provokes mass sharing of possible solutions and generation of new ideas. From a purely 
psychological point of view, the complete ban on criticism when conducting Brainstorming sessions 
creates a favourable environment where possible hesitations or worries in students' speeches are 
eliminated. In this way the productivity of the group dramatically increases, which motivates the in-depth 
study of the components of the analyzed problem. Reaching the moment when the problem is 
fragmented into its constituent parts, the tutor can delicately deepen the discussion by presenting 
contradictory hypotheses, provoking students to seek reliable information and use the already 
accumulated knowledge [6]. An important point in the application of the Brainstorming method in 
university education is the ability to verify the information that has reached its end users – the students. 
In this way the tutor, on the one hand, can find out whether the Brainstorming session is effective and, 
on the other hand, can identify whether or not there are existing deviations from the information on the 
problem. 

3 RESULTS 
As a result of all the above problems of public importance, a conceptual model was developed, which is 
based entirely on the structured methods of information analysis, which identify the relevant information 
"deviations" and take into account in real time their impact on the formation of public attitudes. 

The application of the Brainstorming method was successfully tested in the educational process at 
ULSIT. As a result, a favourable environment for the collective generating of new ideas on various social 
issues was created. What is more, as a result of the conducted research, the problems related to the 
new forms of wars were analysed in real time by the students themselves. 

4 CONCLUSIONS 
Taking into account the human factor as a strategic tool for ensuring the advancement and progress of 
society in social hierarchy and conditioned by the economic dynamics in sectors based on knowledge, 
intellectual labour and innovation are becoming increasingly sought after and valued indicators 
guaranteeing human prosperity. Therefore, university education is a leader in the formation of valuable 
knowledge and skills among young people [7], because education has a direct connection with the latest 
strategies for intelligent specialization in the field of real social practice. We should also take into account 
the fact that university community has the full potential to educate and develop skills in young people to 
identify information deviations that have a destructive impact on social development. 

The university is not only a factor that ensures the public need to create trained, broad-minded 
professionals, a factor that predetermines human development and prosperity, but it is also a key partner 
in supporting students when accomplishing their long-term educational and professional development. 
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Abstract 
Mothers with children, who usually seek accommodation in a shelter, belong to the group of a single-
parent family or single parenthood. A parent who is alone has a difficult role - he or she provides for the 
family not only economically, but also takes care of the whole household and children. 

Not all single mothers are able to meet the needs of their children, which might result in their hopeless 
feelings. A single parent usually has material difficulties, mostly due to a lower income, but also due to 
a larger number of children and a less responsible lifestyle. 

Due to the worse economic situation of a single-parent family, children are often unable to take part in 
extracurricular activities and are only provided with compulsory schooling. 

A multidisciplinary team in a selected shelter for mothers with children, consisting of social workers, 
educator and pedagogue who work in so called "ŠKOLIČKA", contributes to the improvement of the 
situation. 

In ŠKOLIČKA there is an educational program for pre-schoolers and pupils from the 1st to 5th elementary 
school class. The pedagogue approaches children individually, develops their attention, imagination, 
etc. according to the needs of the children, focuses on their proper development, and also offers 
remedial lessons for school-age children. 

Qualitative research was carried out in the shelter for mothers with children, and the method of analysing 
documents of mothers as shelter users and the method of interviewing the social workers of the shelter 
were applied to collect data. 

Based on the study of the file documentation of 10 shelter home users, the specified categories related 
to the particular needs of users were evaluated, namely the condition of the user, number of children in 
their care, reasons for admission, state administration records, social benefits, fulfilment of individual 
plan, integration and length of stay. The categories included also the area of individual planning and 
multidisciplinary cooperation, and together with additional information obtained from interviews with 
social workers, the requirements of shelter users for their children's educational activities in relation to 
breaking barriers in education for this vulnerable low-income group were determined. 

From the whole range of defined needs in presented areas, the most often represented is the area of 
childcare - opportunities to ensure a safe environment for children, strengthening parental 
competencies, counselling in education and health care, and the area of planning and money 
management - family finance management and leadership to independence in financial management. 
These areas therefore represent the dominant topics of consultations and interventions conducted in 
shelters in the Czech Republic. 

Keywords: mother as shelter user, child, shelter, educational activities. 

1 INTRODUCTION  
In accordance with the provisions of Section 57 of Act No. 108/2006 Sb., on social services, shelters 
are “residential services” that provide temporary assistance to “persons in an unfavourable social 
situation associated with the loss of home”. The service includes the following core activities: “provision 
of accommodation” to service users and “assistance in exercising the rights, legitimate interests and 
attending to the personal matters” of clients. 

Therefore, shelters for mothers with children are protected housing units, in which clients in a difficult 
life situation associated with the loss of home find temporary accommodation (Navrátilová, 2013). It 
serves to protect mothers and children and to support and improve their social functioning (Navrátilová, 
2013). In the Czech Republic, the establishment of this protection is backed up by Act No. 359/1999 
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Sb., on social and legal protection of children, which protects both born and unborn children (Navrátilová, 
2013). 

“The staff working in these facilities offer their clients various activities aimed at increasing their 
competences in childcare, financial management, household care, orientation in the network of local 
social services, education, etc.” (Navrátilová, 2013, p. 429). The staff’s activities aim to ensure that the 
clients stay in the facilities for as short a period as possible and return to normal life without the need for 
residential social services (Navrátilová, 2013).  

Before joining a facility, mothers must submit an application, and the client’s social situation is 
investigated by a social worker (Navrátilová, 2013). The facilities also often cooperate with the Social 
and Legal Child Protection Authority and the Police of the Czech Republic. 

Shelters for mothers with children meet the need for housing and physical security of single-parent 
families. However, the staff also offer other forms of support for the clients to learn how to manage their 
funds well, to be able to find and keep a job or own housing, to acquire and legal skills, to learn how to 
take care of their household, to educate their children and themselves (Koláčková, Kodymová, 2010). 
They believe that this will satisfy the acute needs of their clients. But it is also important for these mothers 
to meet other needs defined by themselves. Due to the accumulated problems of these mothers, the 
time-limited stay in a shelter is too short for these women to acquire skills and abilities to live without the 
need for residential social services. Therefore, they stay in these facilities repeatedly. 

According to Hradecký (et al., 2007), staying in a shelter has the following risks for clients: 

• Inability or unwillingness to adapt to the facility’s regime,  
• A time-limited stay, usually not exceeding one year, with no link to a higher integration level, such 

as social housing (hradecký et al., 2007, p. 36). 

In contrast, he also lists benefits that the clients can take advantage of when staying in a shelter. Clients 
receive a written accommodation contract, which they can use when applying for social security benefits, 
and they are then entitled by law to receive support from a social worker; social work with clients is 
conducted on an individual basis (Hradecký et al.,2007). 

In socially vulnerable families, there is a wide range of risks, and the needs of children are met 
inadequately (Bechyňová, Konvičková, 2011, p. 55). This also applies to children in shelters for mothers 
with children. The younger a child is, the more vulnerable, more influenced by the environment and also 
more tractable they are. The deprivation of the child’s needs can be remedied through social and 
psychological intervention. The intervention is to be aimed at those that are the closest to the child.  

The staff of the Social and Legal Child Protection Authority assess the insufficient fulfilment of the child’s 
basic needs and respond to them with measures pursuant to Act No. 359/1999 Sb., on social and legal 
protection of children. 

Social disadvantage can be regarded as a situation where a child lives in an environment with low socio-
economic status and does not have suitable conditions for their adequate development (Zíková et al., 
2011, p. 14). The family is often incomplete, struggling with unemployment, pathological phenomena, 
has a larger number of children and lives in an inadequate environment – it is socially excluded. Social 
disadvantage is related to poverty and hardship. 

Children of single parents do less well in school and are stigmatised. Socially disadvantaged children 
are children from economically weak backgrounds with poor social habits. They often suffer from 
behavioural disorders and have low self-esteem. Some children transfer from one school to another 
several times in a school year and have to prepare for classes without any help from an adult. Children 
without favourable development conditions can be considered at risk as their social functioning is likely 
to be affected in adulthood. They will be more prone to social failings. Child maltreatment manifests 
itself in neglecting basic needs and causing harm. The syndrome of an abused or neglected child – or 
generally, the deprivation syndrome – is developed (Matoušek, Pazlarová, 2014, p. 18).  

The socially excluded also have more difficult access to institutions and services (i.e. institutional 
assistance). According to Zíková et al. (2011), the low educational base of parents, especially mothers, 
plays a major role. The lack of funds affects the material resources, leisure time, hobbies and education 
of children.  

Act No. 359/1999 Sb., on social and legal protection of children, defines social and legal protection of 
children as the protection of the child’s right to favourable development and proper upbringing, as well 
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as the protection of the child’s legitimate interests, including the protection of the child’s property, and 
actions taken to restore the disturbed functions of the family.  

Section 16 of Act No. 561/2004, on pre-school, primary, secondary, higher-vocational and other 
education, grants support within the educational process in the form of the possibility of ensuring support 
measures in education, specifically counselling assistance from the school and school counselling 
centres, adjustments to the content, form, methods of education, evaluation, conditions for completing 
the education, the use of assistive devices, the use of a teaching assistant, education according to an 
individual education plan, etc.  

Socially disadvantaged pupils tend to be less successful and drop out of primary education. Children’s 
achievements and failures at school are closely related to social status – a person’s position in society. 
Children of single mothers have an extremely difficult start in life. They are disadvantaged by not being 
able to participate in various school activities for financial reasons. The parents cannot navigate through 
the education system and do not attach importance to it. The children take on adult responsibilities and 
roles, such as caring for younger siblings, cooking, etc. They often have no order, and their mothers do 
not set any rules for them. They lack basic social skills, such as hygiene habits, their emotional needs 
are not satisfied, and the child is deprived.  

In shelters, mothers often live with children of primary school age and the youngest ones, including 
infants and toddlers. Older children live either in other facilities or with a family and visit their mother and 
siblings. Social workers at the shelter intervene verbally in the event of inadequate responses to mothers 
if there is a serious conflict and the punishment is inadequate. They then inform the client that they are 
obliged to report everything to the Social and Legal Child Protection Authority. However, they cannot 
interfere with the upbringing of her children.  

In terms of education, it cannot be said definitely that every child from a shelter does not do well at 
school. Regular preparation and consistency in doing homework are of great importance, but mothers 
are often unable to master this. Therefore, shelters often help in this area, but they cannot fully substitute 
the child’s mother.  

At times, a family moves from one shelter to another, and the children do not go to school for several 
days. This results in absences, and it is difficult for the children to catch up on the classes missed and 
topics covered. The children have a very hard time adapting to a new environment and integrating into 
an unfamiliar group. It is more feasible to deal with missed classes directly through the shelter and its 
staff. Parents tend to have a negative relationship with the school, and there are communication 
problems. Shelter staff may influence parents’ approach to school and their children. They are more in 
touch with them and may be able to resolve some of the issues as part of the client’s individual plan.  

In primary school, the foundations for social skills and the motivation and ability to learn are formed. A 
child’s upbringing, education and interaction with the outside world have a major impact on the child’s 
future life. A family’s core value tends to be the child’s success in school. Children’s educational success 
is greatly affected by their family and family background. Children from a socially excluded background 
have trouble adapting to the school environment and experience failures. They cannot keep up with their 
peers and may be transferred to special schools.  

School can be a place with a positive impact on both children and parents from various social 
backgrounds (Habart, 2010, p. 4). The ability to work with dissimilarities and provide differentiated 
schooling will increasingly influence the quality of education and will be one of the key issues for 
education in the 21st century (Habart, 2010, p. 5). 

The integration of pupils is based on the school counselling centre’s expert opinion. As a result of the 
opinion on integration, pupils may be educated under an individual education plan. It is interesting to 
see how families work with children with learning and behavioural problems. The staff in shelters or 
teachers notice that something is not right already in kindergarten. Shelters usually organise leisure 
activities, focusing on art activities and games with children. Through these activities, they can easily 
see who is doing less well, has problems with motor skills and other cognitive and perceptual functions. 
Some children have speech impediments and go to speech therapy. It is sometimes difficult to convince 
the client to address her child’s issues. If they are addressed, mothers often do not keep agreed 
appointments with medical specialists, and the treatment is not effective. If the children are supervised 
by the Social and Legal Child Protection Authority, the shelter cooperates with its workers. Where ADHD 
– attention deficit hyperactivity disorder – is not treated in childhood, there may be a tendency to 
violence, especially abuse, in adulthood. Therefore, it is important for the parents of children with 
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attention deficit disorder to seek psychiatric help. Attention deficit disorder manifests itself as early as in 
the pre-school age. Shelters often register aggression and bullying among children as well. 

In order to handle these manifestations of personality disorder, school counselling staff, such as 
guidance counsellors, school psychologists, special educators, etopedic specialists, teaching assistants 
and methodologists of primary pathological phenomena, are involved in interdisciplinary cooperation.  

The outcomes of the cooperation include mainly communication with class teachers, gathering 
requirements from the fieldwork, social and legal counselling and work with families, preventive 
programmes for classes, processing reports for the Social and Legal Child Protection Authority, police, 
courts, interventions on truancy. 

Shelters consider schooling to be very important and essential for children’s future life. The coherence 
of cooperation between all three entities – parents, school and shelter – is critical, however, 
communication with the family is often at a very poor level, and the family basically does not cooperate 
in some cases.  

Women with children from shelters often face social exclusion, which usually refers to comprehensively 
conditioned lack of participation of an individual, group or the local community in the life of the whole 
society, or lack of access to social institutions providing education, healthcare, protection and basic 
welfare (Matoušek, 2008, p. 205).  

In order to strengthen the educational component and help children from such affected families, the 
selected shelter has created a project called Školička, which aims to reinforce the cooperation of 
counsellors who, together with teachers, try to provide children with quality and effective opportunities 
to support the development of their knowledge.  

It is the early school leaving or lack of social skills that may be one of the causes of social exclusion. A 
low level of education is also related to low income, limited employability or unemployment, which are 
other problems that women in shelters have. In addition, school is not an important life value for the 
children either. Coping with an unfavourable social situation and fear of the future is at the forefront. 

In Western countries, there are self-help group programmes for parents with a child who has not had a 
proper upbringing. Non-governmental organisations in the Czech Republic are beginning to develop 
family rehabilitation programmes, in which trained volunteers work with families to help them manage to 
run a household and raise their children (Matoušek, 2011). 

A shelter is a specific environment that offers children a different perspective on leisure activities. When 
joining a shelter with their mothers, children are given an opportunity to use their free time in a 
meaningful way. A shelter for mothers with children is a specially adjusted environment for clients and 
their children and is partially pedagogical, i.e. intentionally designed to educate children and ensure 
quality leisure time for them. 

Hofbauer (2004, p. 13) defines leisure time as “time when one does not perform activities under the 
pressure of obligations arising from one’s social roles, especially from the division of labour and the 
need to maintain and develop one’s life.” 

Preparing for classes is a specific part of schoolchildren’s leisure time. On the face of it, it seems that 
these activities do not belong to leisure time, but Hájek, Hofbauer, Pávková (2008) include preparation 
for classes in children’s leisure time. They justify this by saying that children up to a certain age need 
their leisure time to be pedagogically influenced. Children do not yet have enough experience, cannot 
navigate in all areas of leisure activities and need guidance in this.  

The aim of preparing for classes is to practise, revise and thus consolidate the knowledge gained in 
classes, expand habits and apply the knowledge in practice. 

The service provided by the facility we examined is intended for mothers with children who found 
themselves in a difficult social situation associated with the loss of home, which is often accompanied 
by other problems, such as unemployment, debts, etc. The purpose of this service is not only to provide 
accommodation but also to ensure intensive individual cooperation between the social worker, 
professionals in social services and the clients themselves to tackle individual obstacles for further 
integration into everyday life. It also focuses on the harmonious development of children in terms of their 
psychological, social, cognitive and motor skills through joint games, therapy sessions and other 
activities. 
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The aim of the shelter is to show the users how to find independent living for themselves and their 
children, actively and independently solve problems in everyday life (financing, household management, 
etc.) and take proper care of their children. 

2 METHODOLOGY 
Qualitative research was carried out in the shelter for mothers with children. The data was collected by 
analysing the users’ documents and interviewing the shelter’s social workers. The qualitative research 
was action research in nature, with individual stages following the standard structure of the action 
research spiral model, focusing on qualitative indicators (Denscombe, 2010, MCNIFF, 2013).  

2.1 Implementation of the pilot study 
In January 2019, the participating staff were acquainted with the substance of action research and 
invited to attempt to implement it. These attempts were continuously consulted with the methodologists 
(authors of the paper). The methodologists captured the consulted research in developed templates.  

In May 2019, a roundtable discussion – focus group was held, which, in addition to the methodologists 
and the participating staff, was also attended by a university expert in pedagogy and a university expert 
in psychology. At the request of the participating staff, the roundtable discussion was dedicated to the 
issue of shelters and educational activities as a means of solving the current problems of clients. Those 
members of the staff who consulted with the methodologists presented the current issues and their 
proposals for action research. Others talked about cases from their professional experience that they 
felt were action research or outlined a problem they were addressing. The shelter staff, methodologists 
and other invited experts present then made suggestions for solutions. 

A similar roundtable discussion was held in June 2019, this time focused on solving specific educational 
problems. The methodologists subsequently supplemented the templates with the findings from further 
stages of action research, which they discussed at the roundtable discussions. All the staff and 
methodologists were provided with the completed templates. In October 2019, a report (content analysis 
of documents) was drawn up and made available to the methodologists. The action research we 
presented to the shelter staff is reactive research.  

We assumed that this type would be more relevant for motivating engagement in action research. The 
impulses for action research always came from the participating staff, who reflected the needs of shelter 
clients; the facilitators did not go beyond their role. However, in connection with individual action 
research activities, the question arises as to what is and is not action research. Therefore, the stage of 
data collection and selection of a suitable solution was carried out within the environment and 
capabilities of the facility in the given location. In retrospect, the shelter staff evaluated their procedure 
as minor action research. Regardless of the briefness and speed of the solution to the problem, another 
question arises: Can the knowledge of me carrying out action research be practically applied in the 
facility?  

2.2 Using specific methods in action research 
On the basis of the study of the case files of ten shelter users, the established categories related to the 
users’ partial needs were also evaluated, namely the user’s situation, the number of children in her care, 
the reasons for admission, records in the state administration, social benefits, fulfilment of the individual 
plan, integration and length of the stay, including the area of individual planning and multidisciplinary 
cooperation, and together with additional information obtained from interviews with social workers, 
requirements for the educational activities of their children were identified in relation to breaking down 
barriers to education for this vulnerable low-income group.  

2.3 Partial action research outputs 
Within the areas presented, the needs most frequently represented in the outcomes from a wide range 
of defined needs included childcare – opportunities to provide a safe environment for children, 
strengthening parental competences, counselling in the field of education and healthcare provision, and 
money management – management of family funds and encouraging independence in managing 
finances. These areas, therefore, dominate the consultations and interventions conducted in shelters in 
the Czech Republic. 
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A positive aspect of spending leisure time in a shelter is that the children’s (or clients’) leisure time is 
supervised by the staff of the facility. The shelter staff take particular care of the children’s preparation 
for school (homework, tutoring). The facility also organises trips in the children’s free time and provide 
them with material resources that can be used in their leisure time, as well as common areas. 

A great benefit in this area, which is enabled by the project funding, is the cooperation with an external 
educator within Školička, who takes patronage over the entire educational procedure, and given that the 
children from the shelter for mothers with children themselves are interested in these activities, his work 
takes on deeper proportions and meaning in practical terms. Children from the shelter for mothers with 
children know the range of leisure activities for their age group and like to participate in the activities.  

A negative aspect in this area, however, is the temporary nature of the service offered; mothers stay 
there with their children for about a year, so they have to anticipate frequent moving and, therefore, it is 
hard for the children to focus on regular leisure activities (Social Services Act). 

3 RESULTS 
On the basis of the study of the case files of ten shelter users, the established categories related to the 
users’ partial needs were evaluated, namely the user’s situation, the number of children in her care, the 
reasons for admission, records in the state administration, social benefits, fulfilment of the individual 
plan, integration and length of the stay, including the area of individual planning and multidisciplinary 
cooperation, and together with additional information obtained from interviews with social workers, 
requirements for the educational activities of their children were identified in relation to breaking down 
barriers to education for this vulnerable low-income group.  

Within the areas presented, the needs most frequently represented in the outcomes from a wide range 
of defined needs included childcare – opportunities to provide a safe environment for children, 
strengthening parental competences, counselling in the field of education and healthcare provision, and 
money management – management of family funds and encouraging independence in managing 
finances. These areas, therefore, dominate the consultations and interventions conducted in shelters in 
the Czech Republic. 

A positive aspect of spending leisure time in a shelter is that the children’s (or clients’) leisure time is 
supervised by the staff of the facility. The shelter staff take particular care of the children’s preparation 
for school (homework, tutoring). The facility also organises trips in the children’s free time and provide 
them with material resources that can be used in their leisure time, as well as common areas. 

A great benefit in this area, which is enabled by the project funding, is the cooperation with an external 
educator within Školička, who takes patronage over the entire educational procedure, and given that the 
children from the shelter for mothers with children themselves are interested in these activities, his work 
takes on deeper proportions and meaning in practical terms. Children from the shelter for mothers with 
children know the range of leisure activities for their age group and like to participate in the activities.  

A negative aspect in this area, however, is the temporary nature of the service offered; mothers stay 
there with their children for about a year, so they have to anticipate frequent moving and, therefore, it is 
hard for the children to focus on regular leisure activities (Social Services Act). 

4 CONCLUSIONS 
Školička – skills development project – education in practice as a result of the research activities - a 
plan and pilot implementation of the Školička project were developed.  

Školička is designed for children between 6 and 9 who stay in a shelter with their mothers. The aim is 
to develop their fine motor skills, communication skills, strengthen their knowledge in reading, writing 
and mathematics. The educational programme is created by a teacher who is an external worker and 
comes to the shelter three times a week in the afternoon. Children are divided into groups based on 
their age and psychomotor abilities.  

Individual activities supporting the development of fine motor skills take the form of games, for example: 
stringing beads, pasta, dried fruits, plasticine modelling, finger painting, painting with tempera, cutting 
and gluing, paper tearing.  

Popular communication processes include listening to and reading fairy tales, listening and free 
narration, and finally, listening (the reception process) is combined with writing (the production process).  
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Activities developing children’s mathematical ideas are more challenging. The games are aimed at 
spatial orientation and the development of visual and time perception. The teacher first performs a 
diagnosis on an individual basis, determining what knowledge the children have in recognising basic 
colours, basic concepts (such as the difference between long and short), knowledge of basic geometric 
shapes, whether they can compare quantities and recognise some numerals.  

ª Examples of didactic games:  
Sorting (story reading, where after the reading, there are cards with pictures of specific scenes from 
the story, and the child’s task is to arrange these pictures chronologically based on how the plot of the 
story gradually developed).  

Work with worksheets, where children colour, circle and tick differences or sort pictures into categories 
based on properties such as short–long, shortest, longest, smallest, largest, light, lightest. Arranging 
pictures from the smallest to the largest, as well as arranging based on abstract quantities, for 
example, determining which animal in the picture is heavier, i.e. which has more weight. 

Solving different types of mazes and labyrinths, which also tests the child’s combination skills. 
Finding the shortest path to the finish, with appropriate questions, we can again motivate the child to 
think about whether there is only one path to the finish or there are more of them, which path is the 
longest and which is the shortest.  

The teacher also implements didactic games to practise numeration and introduce and practise basic 
arithmetic operations: Comparison, mathematical operations of addition and subtraction up to 
five, comparison of the number of certain objects, for example, stones, buttons, the number of 
cutlery and any other objects, from which the teacher forms groups, i.e. units, and the child determines 
which group consists of more or fewer objects, which one includes the largest number of objects, at 
least how many more or fewer objects the group includes.  

Using worksheets, where the pupil practises writing down quantities using, for example, dots or lines 
at first, then assign numbers to quantities, the child solves arithmetic problems without realising that 
they are actually doing arithmetic.  

In between activities, depending on the children’s fatigue, various games are included to enable 
communication, cooperation and competition between the children. The favourites include the fairy tale 
realm, where children get into the character of an angel, a water goblin, a devil, a king and a hawk, and 
physical games (molecules, dominoes, riders).  

The Školička teacher continuously cooperates with the child’s mother, the primary school and the social 
worker of the shelter. The goals set by the teacher within Školička are part of an individual plan of the 
family staying in the shelter, with the greatest attention paid to the child and their comprehensive 
development. Every three months, the teacher assesses the child’s level of knowledge, abilities and 
skills and the mother’s attitude.  

The educator prepares and coordinates activities for children in the shelter for mothers with children. 
She monitors the activities organised by the city and offers them to mothers based on an individual plan. 
In the playroom, she registers the children’s development, behaviour, actions and skills and monitors 
the satisfaction of their needs, etc. She assesses the comprehensive development of each incoming 
child (both intellectual and motor skills). She makes a record of the condition assessment and, if 
deficient, determines further steps. She provides information about the children to social workers and 
participates in the development and fulfilment of goals. She organises and runs activities for children as 
well as for mothers with children in the shelter.  

Školička involves an educational programme for pre-schoolers and pupils attending the first to the fifth 
year of primary school. The pedagogue approaches children individually, develops their attention, 
imagination, etc. according to their needs and focuses on their proper development. The pedagogue 
also offers remedial lessons for school-age children, since due to the poorer economic situation of 
single-parent families, children usually do not participate in school or extracurricular activities other than 
compulsory schooling, which is strictly regulated by law (Section 36(1) of the Education Act). 
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Abstract 
We are living times in which we need to plead for physical activity. Movement became crucial for modern 
individuals, who unfortunately tend to experiment a slightly active towards sedentary lifestyle.  

Education still is and hopefully will always represent the foundation necessary to assure a diversity and 
balance in one’s life. Acquisition and development of gross and fine motor skills are a crucial part of 
individual’s growth and a prerequisite for the transition from a healthy baby to a healthy functional adult. 
Physical education courses, being present in the curricula of all educational levels, bear an extremely 
important role into this matter.  

Education can’t be delivered as a singular and isolated act. It should be through a common effort in 
which not only the professor and school berry the burden but is shared with family and society. Obesity 
isn’t counteracted only through physical education classes but with the involvement of family and 
society, by making them aware and conscious about the importance of developing a habit regarding 
physical activity. 

World Health Organization (WHO) recommends adults, situated in the interval 18 to 64 years old, doing 
at least 150 minutes weekly of physical activities of moderate intensity for a healthy life, meaning that 
they must conduct physical activities that will facilitate maintaining their heart rate in the interval 64%-
76% of their maximum heart rate. 

The dataset necessary for conducting this study came from a larger database, created during the period 
of evaluating and monitoring physical activity of students for the physical education course. Following 
final evaluations, a total of 121 students have completed the final questionnaire and after data validation 
105 have been included in this study. For data processing we’ve employed text mining techniques, using 
the IBM SPSS Text Analytics for Surveys software. 

Following our demarche, we can conclude that the online method used by us to evaluate and monitor 
student’s activity for the physical education course represented a source of satisfaction for them. Along 
with the appreciation for the method, they’ve also offered positive feedback for the support and 
motivation given by us, during the monitoring period. Isolated negative feedback was identified in 
conjunction with the pandemic situation, online education or method, students included in this category 
being dissatisfied with daily, weekend and holiday monitoring or the limited time they had daily to log in 
their data. 

Keywords: satisfaction, text mining, online education, physical education, COVID-19 pandemic. 

1 INTRODUCTION 
We are living times in which we need to plead for physical activity. Movement became crucial for modern 
individuals, who unfortunately tend to experiment a slightly active towards sedentary lifestyle. Education 
still is and hopefully will always represent the foundation necessary to assure a diversity and balance in 
one’s life. The need to adapt to rapid changes of pace imposed by the growing dynamic of present 
societies, forces individuals to overlook and deprioritize certain domains. Making sure that ends need 
are meet, lack of education, societal models, material possession and many other concepts contribute 
to the interiorization and alienation from our very own joyful, playful and physically active nature. 
Acquisition and development of gross and fine motor skills are a crucial part of individual’s growth and 
a prerequisite for the transition from a healthy baby to a healthy functional adult. Physical education 
courses, being present in the curricula of all educational levels, bear an extremely important role into 
this matter. Long term speaking, through educating present generations and raising awareness on the 
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importance of balancing workload with activities that imply physical movement, that are correctly 
conducted, we will have a better chance to live a healthier and more rewarding life.  

For Europe, the year 2020 debuted with rumours about a new type of virus from China, which rapidly 
turned into a certitude. By the end of March almost all European countries were taking radical measures 
to combat the rapidly growing number of cases and deaths. Countries began to close their borders and 
state of emergency were declared nationwide. In many countries state and private institution were 
closed and people from unessential domains forced to stay at home. 

Even though before the pandemic more and more persons weren’t aware or didn’t care about the 
importance of daily physical activities, fact highlighted by the results regarding lack of movement and 
high obesity rates in numerous reports released by influential organizations [1], [2], [3], along with the 
restrictions imposed by the authorities regarding the wright to leave own home, general population felt 
more conscience about physical movement and realized that it’s an activity of the uttermost importance 
[4], [5], [6]. 

The response from the scientific community to the pandemic situation debuted with clinical trials and 
studies, being essential to identify how this virus affects the human body. Studies regarding the way 
how it affects our capacity to carry out physical activities [7], [8], [9], have been followed by the ones 
that tried to offer an answer to the way how different aspects of our lives were affected through the lens 
of different fields: sociology [10], economy [11], psychology [12], education [13], or even interdisciplinary 
[14]. 

As any new conjuncture represents an opportunity, interest from the business communities started to 
manifest to comprehend, counteract or capitalize on the phenomenon. The IT sector responded 
promptly and the software market registered a boom in apps, blogs, portals, media content on streaming 
platforms, etc. Unfortunately, not all of these were trying to find solutions to the new situation generated 
by the incapacity of doing physical activities, the effect of some of them being on the contrary, increased 
sedentary behaviour [15], [16]. 

The global COVID-19 pandemic forced rethinking in a lot of sectors of the way activities were carried 
out, including in education [13], [17]. Along with the relocation to the online environment, a duality has 
been created in terms of approach to the delivery of the educational act. In Romania, as in some other 
countries [18], [19] in regards of physical education, several of the educational institutions opted for the 
synchronous model, but the vast majority have chosen the asynchronous one. At university level the 
asynchronous approach was used almost exclusively, by sending links to students, to different 
informative sources, text or video, without performing any of the necessary components to come remote 
to teaching: evaluation, lecturing, monitoring or offering support and feedback. For the field of physical 
activities, as it was pointed out in studies that took place before [20], [21], [22], [23], but also at the 
beginning of the pandemic [24], [25], [26], online classes raise numerous difficulties, but if we add the 
asynchronous component, we risk the irrelevance of the whole demarche. 

Education can’t be delivered as a singular and isolated act. It should be through a common effort in 
which not only the professor and school berry the burden but is shared with family and society [27], [28], 
[29]. So, the pandemic favoured in making parents and society understand the importance of a professor 
and the volume of work that is implied to provide an educational act and narrowed the gap between 
school and family. At the same time helped at sorting out professors, because the need to collaborate 
with parents and share the responsibilities with them, made their approach to the educational act more 
transparent and therefore evaluable. Obesity isn’t counteracted only through physical education classes 
but with the involvement of family and society, by making them aware and conscious about the 
importance of developing a habit regarding physical activity.   

World Health Organization (WHO) recommends adults, situated in the interval 18 to 64 years old, doing 
at least 150 minutes weekly of physical activities of moderate intensity for a healthy life, meaning that 
they must conduct physical activities that will facilitate maintaining their heart rate in the interval 64%-
76% of their maximum heart rate [30] [31]. To define levels of physical activity, WHO uses concepts like: 
type, duration, frequency, intensity and volume. 

The present study aims to identify how the proposed method of evaluating and monitoring the activity 
for the online physical education course was perceived by the students and exactly which aspects 
presented higher and lower levels of satisfaction from their behalf. The way of organizing and conducting 
the course had its roots in the recommendation of WHO regarding the minimum time necessary of 
weekly physical activities and the parameters of physical fitness, but without involving any additional 
acquisitions from behalf of the students or university, being them software of hardware. An essential 
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criteria in choosing the tests and exercise program for this method was that they should be easy to self-
administer without or minimum prior knowledge and to be conducted in the comfort of each one’s home 
with own body weight, without the need of additional equipment.   

2 METHODOLOGY 
The dataset necessary for conducting this study came from a larger database, created during the period 
of evaluating and monitoring physical activity of students for the physical education course. So, to 
analyze student’s satisfaction or dissatisfaction regarding the method, we consider that is opportune to 
first describe it and then proceed to the actual method of data processing for the present study. 

The method was applied to 155 students from the Faculty of Business of the Babes-Bolyai University 
from Cluj-Napoca, Romania and it was comprised of two evaluations, an initial one on the 09.11.2020 
& a final one on the 09.02.2021 and a monitoring period of 93 days, all being done exclusively online on 
the Microsoft Teams platform without even having an option for face to face meetings. Synchronous 
weekly meetings have been held, according to their time schedule, but additional support was offered 
anytime through the internal chat option. The figure bellow centralizes the activities carried out during 
implementation of the method. 

 
Figure 1. Activities carried out during implementation of the method. 

The initial evaluation was done live online on three components: two concerning somatic-functional 
aspects and a questionnaire in which we have integrated the original 12 item Self-reported Habit Index 
(SRHI) with a five-point scale. For the somatic parameters we have chosen parameters that could easily 
generate measurable and comparable data. So, we have included height and weight which will give us 
the Body Mass Index (BMI – part of the assessing physical fitness) and the circumference of waist and 
hips that will allow us to calculate the Waist to Hip Ratio (WHR), both being valuable instruments in 
noninvasive evaluation of the health state. These two indicators beside helping us to determine the initial 
health state of our subjects will also help to determine their progress along the 93 days program. All 
measurements have been discussed live online and exemplified through videos before doing them. For 
the functional tests we have chosen some that could easily assess parameters that are connected 
directly to determining the fitness state of the human body: flexibility, muscular endurance, muscular 
strength, cardiovascular endurance and body composition. For flexibility we have chosen the Sit & 
Reach test, for muscular endurance the push-up test, for cardiovascular endurance the YMCA 3 minute 
step test to which we have added the Borg scale to verify if they’ve correctly measured their heart rate 
and for body composition the BMI, mentioned above. The only parameter that we could not measure, 
due to high risk of accidents and need of specialized equipment was muscular strength. All tests have 
been discussed live online and tested before doing them. The questionnaire comprised 39 questions 
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grouped in several sections and included the SRHI. The first one referred to the data processing 
agreement and veracity of data. In the second section the students could chose a method of the four 
provided to participate in the physical education seminaries. Next section was reserved to identity data, 
followed by the one referring to their medical history. The last section was the most comprehensive one 
and in addition to the SRHI, we inserted questions through which we tried to find out features such as 
physical activity and preferences related to it: the volume of exercises carried out during the pandemic, 
lucrative situation, the existence or not of some vices that are directly related to the practice of physical 
exercises, self-esteem, the way of relating to peers, etc. 

The monitoring period was between 09.11.2020 and 09.02.2021, representing 93 days that stretched 
across three different moments in a student’s life: courses period, winter holidays and exams period, 
during which they could perform the exercise program developed by us or a program of their own choice.  
The exercise program developed by us especially for this research lasted 30 minutes and was in 
accordance with WHO recommendations, being based on the development of parameters that define 
fitness of the human body: mobility, strength and muscular endurance and aerobic endurance. For 
maximum comfort and accessibility, it was created based on online available existing video materials. 
To implement the monitoring part, we had to identify a tool that included the determinant parameters of 
fitness state and have a time component to align it with WHO requirements. It also had to be easily 
implemented online with low times required for completion, given that they were parameters reported 
daily. We used the F.I.T.T. fitness monitoring system, which represents the acronyms for the words: 
Frequency, Intensity, Time (duration) and Type. To find out the intensity we have used the Borg scale, 
which they were familiar with from the initial evaluation. Rankings based on time declared by each 
student have been created, thus adding a feedback component and creating a competitional 
environment for the students. 

The final evaluation was identical with the initial one regarding somatic-functional aspects and SRHI, 
but the remaining included questions in the questionnaire were modified, so that they can reveal how 
certain parameters have evolved during the 93 days period. The final questionnaire had 30 questions of 
which 10 were open type ones, offering thus students the possibility to express their opinions in relation 
with aspects of interest included in the statements of questions, such as: diseases during monitoring, 
changing eating habits, why they perform physical activities, perceived level of self-esteem and how 
they relate to peers, positive and negative aspects generated by the pandemic situation, etc. The last 
question asked the students to offer me feedback on the method of conducting the course and 
represents the main dataset for the present study.  

Following final evaluations, a total of 121 students have completed the final questionnaire and after data 
validation 105 have been included in this study. For data processing we’ve employed text mining 
techniques, using the IBM SPSS Text Analytics for Surveys software. The software in question is 
especially designed for identifying and extracting concepts from qualitative data, being often used in 
specialized studies [32], [33]. It not only makes an assignment to a certain category based on word 
examination, but also analyzes syntactically and morphologically the unstructured text based on 
advanced algorithms and extracts feelings, establishes relationships or classifies them. Basically, this 
approach will help us set main categories and give us a deeper understanding of the satisfaction or 
dissatisfaction of our subjects in conjunction to the utilized method.       

The dataset for this research included the answers to the main question: “In the end I would like to thank 
you and offer the opportunity to give me feedback regarding our course activity or any other aspects 
that you consider important and would wish to express your opinion upon” coded “course_satis” and the 
answers to four supporting questions with direct impact upon it, with the aim of verifying the main 
findings: 1. “Do you consider that the method of online assessment and performance monitoring of your 
physical activities, proposed by the physical education teacher, helped you develop a habit regarding 
regularity of practicing physical activities?” coded “method_habit_form”; 2. “Do you consider that your 
knowledge database regarding physical activity and sport has improved due to our interaction?” coded 
“method_improv_know”; 3. “Do you feel more conscious about the importance of movement in a 
person’s life after our activity at this course?” coded “method_import_move”; 4. “Did your satisfaction, 
regarding your physical appearance, changed during this online semester and period of monitoring your 
physical activity?” coded “phys_satis”. 

The data base has been loaded into IBM SPSS Text Analytics for Surveys and an extraction process 
has been launched. The software extracted concepts out of the text and the most important were the 
positive ones (84 respondents) and the negative ones (32 respondents). The software can identify two 
concepts into the same statement, so that is why we have more entries that subjects. Having in mind 
that these 2 main categories were identified by the software we proceeded with the automated process 
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of building the categories based upon them. The software created 16 categories with several 
subcategories, but included into the model only 40 respondents, the rest of 65 remaining uncategorized.  

Our next step was to check if the categories identified by the software are in accordance with our main 
topic, satisfaction/dissatisfaction regarding the method used for the physical education course. So, we 
proceeded by deleting the categories which weren’t identified by the program as being positive or 
negative (semester, involvement, log, work, monitor), remaining thus with 11 categories (8 positive: 
situation, course, teacher, support, method, understanding, motivation, help and 3 negative: sports, 
online, period). This move grew the number of uncategorized respondents to 74 from 65. Next step was 
to manually check the remaining categories and see if any of them could be grouped together or any of 
the subcategories can be included into the main category for a tidier & better representation. First, we 
have included two subcategories into their main ones: subcategory “course activity” into main category 
“course” and subcategory “evaluation method” into main category “method” and then the main category 
“course” into the “method” one because they were referring to the same concept.  

The category “period” which only contained 1 response after a check-up revealed that wasn’t properly 
identified and actually referred to a discontent regarding the method used in order to monitor and 
evaluate the students, so we’ve renamed it “method+<Negative>”. The category “sports” contained 3 
responses and it was deleted because it contained a response which already belonged to the new 
category “method+<Negative>”, one that was referring to a discontent regarding the online classes, so 
it was moved to the “online+<Negative>” category and one response that was already in other 4 
categories (large text). The next category that was deleted was “situation” because the responses 
included actually were referring in a positive way to the method used, so they were transferred to the 
“method+<Positive>” one.  

In the end of this process, we have obtained 8 categories and we proceeded by manually attributing the 
remaining 74 uncategorized respondents based on the concepts priorly automatically detected by the 
software to them. We identified the needed to create an 9th category for the neutral responses.   

3 RESULTS 
We will proceed by presenting and discussing the results using two subsections: the first one will address 
the main question of this study, namely, to identify which categories represent a source of satisfaction 
or dissatisfaction for our students in conjunction with the method used during pandemic times for their 
activity for the physical education course and a second one that will try to establish a correlation between 
our main findings and four questions which in our opinion the method had a direct impact upon.   

3.1 Satisfaction/dissatisfaction in conjunction with the method 
The method used for data processing offered us the opportunity to extract from uncategorized large 
quantities of text concepts and based upon them to create categories. The bellow figure is a graphical 
representation of our model and portraits the relationship between the types of categories included in it. 
A dot means that a respondent referred within his answer to the main question of the study to a concept 
that made him to belong to that category and a bigger dot means a larger number of respondents. A line 
between two dots represents a connection between those categories, meaning that the answer to the 
main question of the study offered by the same respondent included both concepts and makes him to 
belong to both categories and a thicker line means a larger number of respondents that share those 
categories. Moreover, a line can have two directions, starting from each dot to the other and this 
facilitates us to discover the strongest direction of shared categories. 
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Figure 2. Model built upon categories of satisfaction/dissatisfaction in conjunction with the method. 

As we can observe, certain categories stand out from others. The positive prominent categories that we 
could distinguish were “method+<Positive>”, where we found the concept within the statements of 71 
respondents, “support+<Positive>” within the statements of 57 respondents and “motivation+<Positive>” 
within the statements of 24 respondents. The negative prominent categories were “online+<Negative>” 
where we found the concept within the statements of 10 respondents and “method+<Negative>” within 
the statements of 9 respondents. 

The positive categories were the predominant ones in our model and the three most prominent formed a 
positive bidirectional way triangle: ↔method↔support↔motivation↔. Interestingly to see was the 
direction of the relation between the categories. The first connection was established between the method 
and support, where 9 out of 71 respondents from the “method+<Positive>” category could be found also 
in the “support+<Positive>” and 24 out of 57 respondents from the “support+<Positive>” category could 
be found in the “method+<Positive>” category. The second connection was established between method 
and motivation, were 7 out of 71 respondents from the “method+<Positive>” category could be found also 
in the “motivation+<Positive>” and 12 out of 24 respondents from the “motivation+<Positive>” category 
could be found in the “method+<Positive>” category. The third connection was established between 
support and motivation, were 18 out of 57 respondents from the “support+<Positive>” category could be 
found also in the “motivation+<Positive>” and none out of 24 respondents from the “motivation+<Positive>” 
category could be found in the “support+<Positive>” category.  

These findings helped us to determine that our model was a positive one rather than negative and that the 
method of evaluation and monitorization that we have used for our respondent’s activity for the physical 
education course was satisfactory for them. Moreover, it helps us to determine that they found not only 
our method satisfactory, but also the support and motivation that we have offered them during the period 
of 93 days of monitoring. The direction of relations within the positive tringle also supports that most of our 
respondents were satisfied with the method, because a significant number of those who were included, 
considering the main concept from their statement, into the motivation and support categories, were also 
included, based on the second concept from their statement, into the method category.  

The negative categories had very small numbers of respondents and those included into the 
“online+<Negative>” were dissatisfied mainly by the pandemic situation which created the premises for 
an online education, also a motive of dissatisfaction. The ones included into the “method+<Negative>” 
category were dissatisfied by the fact that they have been monitored daily, during weekends and 
holidays or because log in of daily data could be done only between certain time intervals.     
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3.2 Effects of the method 
Our previous section permitted us to establish if our respondents were satisfied or dissatisfied in 
conjunction with the method that we have used to evaluate and monitor their activity for the physical 
education course. Once this aspect was established, we wanted to further investigate and see if this 
satisfaction had any influence on aspects that are closely tied to the physical activities domain and more 
important if it produced any effects.  

The questionnaire that was applied in the final evaluation stage included a variety of questions regarding 
to a broad range of aspects in our respondent’s lives. From those we have selected for this part of our 
research four supporting questions, which were coded, as we detailed in the methodology section, as it 
follows: “method_habit_form”, “method_improv_know”, “method_import_move” and “phys_satis”. The 
graphic bellow centralizes our findings for the main question in corelations with the four questions 
included in this section. 

 
Figure 3. Effects of the method. 

3.2.1 Results for the “method_habit_form” question 
This question was intended to find out if after all the carried out activities for the course of physical 
education, that took place following the method described, our respondents were helped by it into 
developing a habit regarding physical activities. The above graphic helps us to understand exactly how 
this was perceived by our respondents. From the 71 respondents who were satisfied by our method, 57 
declared that it helped them into developing a habit and 14 that it didn’t. 45 respondents out of the 57 
who were satisfied by our support, declared that the method helped them while for the remaining 12 it 
didn’t. Out of those 24 respondents who were satisfied by our motivation, 19 were helped and 5 weren’t 
by the method. Overall, we can affirm that the method we have used helped our respondent into 
developing a habit regarding the regularity of practicing physical activities. 

3.2.2 Results for the “method_improv_know” question 
This question was intended to find out if our respondent’s knowledge data base regarding physical 
activities improved thanks to our interaction within the courses held according to the described method. 
The graphic shows that 53 out of 71 respondents who were satisfied by our method, 44 out of 57 who 
were satisfied by our support and 21 out of 24 who were satisfied by our motivation. We believe that 
thanks to our course activity, that took place according to the method described, their knowledge about 
physical activities has improved.  
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3.2.3 Results for the “method_import_move” question 
This question was intended to find out if our course activity, carried out in accordance with the method 
described, elevated the level of consciousness regarding the importance of movement of our 
respondents. The statements were positive for 59 out of 71 respondents who were satisfied by our 
method, 50 out of 57 who were satisfied by our support and 22 out of 24 who were satisfied by our 
motivation, so we can affirm that our method raised awareness for our respondents in terms of 
importance of movement.    

3.2.4 Results for the “phys_satis” question 
This last question was intended to find out if our respondents satisfaction regarding their physical 
appearance changed during the monitoring period and the enunciation didn’t tie it to the activity from 
the physical education course following the method described. For most of them it got better, 37 out of 
71 respondents who were satisfied by our method, 32 out of 57 who were satisfied by our support and 
14 out of 24 who were satisfied by our motivation, for some it got worse 7 of those who were satisfied 
by our method ,6 who were satisfied by our support, 2 who were satisfied by our motivation and for the 
rest it remained the same. Because it was a question that didn’t make any references to our method, 
we can’t affirm that it had any influence upon the results, but the positive results reported by our 
respondents, sustain the idea that our method made an impact. 

4 CONCLUSIONS 
Following our demarche, we can conclude that the online method used by us to evaluate and monitor 
student’s activity for the physical education course represented a source of satisfaction for them. Along 
with the appreciation for the method, they’ve also offered positive feedback for the support and 
motivation given by us, during the monitoring period. Isolated negative feedback was identified in 
conjunction with the pandemic situation, online education or method, students included in this category 
being dissatisfied with daily, weekend and holiday monitoring or the limited time they had daily to log in 
their data. 

The inclusion of verification variables proved also to be beneficial, offering us the certitude that the 
method made an impact upon their believes regarding certain aspects of their personality and culture, 
like creating a habit, improving knowledge database regarding physical activity or raising awareness 
upon the importance of movement. Even though the satisfaction upon physical appearance can’t be tied 
directly to our method, the high number of positive responses and the pattern shared with the other three 
variables, might denote a corelation, which could represent a future direction of study. 

In terms of the method used for data processing, we declare ourselves satisfied, because it helped us 
with the extraction of concepts and building of the categories and model. Although it offered a frame, 
human intervention to complete the model was needed.  
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DEFINING AND UNDERSTANDING DECOLONISATION IN THE 
CONTEXT OF THE 14 TO 18 CURRICULUM IN ENGLAND  

Jackie Greatorex, Victoria Coleman 
Cambridge University Press & Assessment (UNITED KINGDOM) 

Abstract  
Decolonising the school curriculum has been considered one of the ten most important innovations in 
pedagogy [1]. Therefore, research was undertaken to define decolonisation (of education), identify 
potential ways to decolonise the curriculum and note challenges to decolonising the curriculum in the 
context of secondary education in England. 

The review describes the first stages of ongoing work on decolonisation in the context of 14 to 18 
curriculum in England.  This contributes to OCR’s (Oxford, Cambridge and RSA) wider work in their 
commitment to a more diverse and inclusive curriculum, such as looking into ways of further including 
writers of colour and those from ethnic minority backgrounds [2]. OCR is a leading UK awarding body 
which provides GCSEs and A levels and offers vocational qualifications. In the UK an awarding body 
sets examinations/assessments and awards qualifications. GCSEs and A levels are national 
qualifications which are generally taken by 16 and 18 year olds, respectively. 

We reviewed academic and other literature to gather information on definitions, principles and ways of 
decolonising education. Through the review we found that much of the literature about England focused 
on decolonising the university curriculum. A number of ways of decolonising the curriculum were found, 
such as, teaching about how disciplinary knowledge is developed, the context of the knowledge 
production and associated power relationships. Challenges to decolonising the curriculum were also 
noted, such as the lack of textbooks and resources in decolonising topics. A series of workshops were 
then conducted with staff to tailor the definition of decolonisation for use by OCR and highlight 
opportunities for decolonisation work in the context of secondary school level education. In this 
presentation we will discuss the findings of the literature review, the outcomes of the workshops and 
highlight next steps for decolonisation work in this context.  

Keywords: Decolonising, curriculum, assessment. 

1 INTRODUCTION  
OCR had carried out work related to decolonisation - including African Kingdom’s history in a History A 
level and joining the Literature in Colour campaign1 - as part of a  commitment to a diverse and inclusive 
curriculum. In order to build on and expand this work OCR collaborated with Cambridge University Press 
& Assessment’s Research Division, BAME2 Staff Network and Ethnicity Balance Staff Network to 
consider how OCR’s areas of influence within the curriculum for 14 to 18 year olds might be decolonised.  
Literature was used to find definitions, principles and ways of decolonising education.  The collected 
information underpinned discussions between the Staff Networks, OCR and the researchers to draft 
suitable definitions, principles and methods for our context.    

1.1 Definitions of decolonisation 
There is a range of definitions of decolonisation, which may vary depending on countries and/or 
subjects/disciplines. Given the range of definitions it is important that OCR has a common definition. 

Decolonisation as a term has become increasingly widely used in recent years, both in academia; in 
varying contexts and disciplines; and in the wider world [3]. In a general sense, it  typically refers to the 
withdrawal of a colonial power from its colonies. For example, the Cambridge Dictionary [4] defines 
decolonisation as “the process in which a country that was previously a colony (=controlled by another 
country) becomes politically independent”, and Merriam-Webster [5] defines decolonise as “to free from 
colonial status”. However, new definitions are broader, for example “Decolonisation, is now recognized 

 
1 A campaign to support schools in making the teaching and learning of English Literature more inclusive.  

https://www.ocr.org.uk/news/ocr-joins-lit-in-colour-campaign-as-part-of-diversity-drive/ 
2 Black, Asian and minority ethnic (BAME). Sometimes used interchangeably with Black and minority ethnic (BME) 
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as a long-term process involving the bureaucratic, cultural, linguistic and psychological divesting of 
colonial power.” [6, p. 98]. 

One challenge is that both research and initiatives to carry out decolonisation often fail to clearly define 
what is meant by decolonisation, only loosely defining it and relying on assumed knowledge from the 
reader [7]. Another challenge is that how decolonisation is understood varies depending on context and 
the experience of colonisation.  

In this project we are primarily concerned with how decolonisation is defined in education, particularly 
school level education. 

1.1.1 Definitions within Education 
In education, calls for decolonisation have gained increasing prominence, primarily and most recently, 
within the sphere of universities. Early examples of decolonising education include that when India 
gained independence language textbooks were rewritten to emphasize India’s glories pre and post 
colonisation, whilst skipping over the times of British colonial rule [8]. Many calls for decolonisation in 
education have been noted since at least 2011 [9] and gained prominence following the Rhodes Must 
Fall movement in 2015, which originated at the University of Cape Town, and was taken up at various 
universities in South Africa and other countries including Oxford University [9], [10]. Since then, there 
have been increasing numbers of student-led movements in the UK and worldwide calling for 
decolonisation of the curriculum. However there remain significant challenges around definition, leading 
to misunderstandings and misconceptions about what decolonisation of the curriculum is, and what it 
entails [11]. 

There seems to be limited work to explicitly define decolonisation within the context of school level 
education. As the call for decolonisation of the curriculum has come from students at universities, we 
can look to these for definitions and draw from them, although they focus on the context of higher 
education.   

At Keele University [12], calls to decolonise the curriculum have led to the development of a ‘Manifesto 
for Decolonising the Curriculum’ which was published in 2018. In this, they consider decolonisation to 
be a paradigm shift, which goes beyond tokenistic inclusion, highlighting that it cannot be achieved 
simply by adding BAME authors and scholars to the curriculum:  

“Decolonisation involves identifying colonial systems, structures, and relationships, and 
working to challenge those systems. It is not “integration” or simply the token inclusion of 
the intellectual achievements of Non-White cultures. Rather, it involves a paradigm shift 
from a culture of exclusion and denial to the making of space for other political philosophies 
and knowledge systems. It’s a culture shift to think more widely about why common 
knowledge is what it is, and in so doing adjusting cultural perceptions and power relations 
in real and significant ways.” [12] 

They highlight problems in the current curriculum, explaining what is meant by a colonised curriculum:  

“One of the most significant problems relating to gaps in the ‘curriculum in higher education 
is the lack of representation of Black and minority ethnic groups. This is commonly referred 
to as the colonisation of the curriculum. The content of the curriculum in our universities 
continues to reflect and maintain a colonial legacy through the presentation of a White, 
Western intellectual tradition as not only superior to other forms of knowledge but as 
universal.” [12] 

At SOAS (School of Oriental & African Studies, University of London) [13], the Decolonisation movement 
defines decolonisation in terms of interrogation and transformation of the legacies of colonialism. They 
highlight that decolonisation is not achieved by delivering a set of defined rules to be followed:  

“we understand [decolonisation] as the effort to interrogate and transform the institutional, 
structural and epistemological legacies of colonialism. These legacies create injustices 
within higher education and barriers to knowledge and understanding, in particular 
racialised attainment and inclusive pedagogy. It begins with the assumption that global 
histories of Western colonial domination have had the effect of limiting what counts as 
authoritative knowledge, whose knowledge is recognised, what universities teach and how 
they teach it.” [13] 

“Therefore, decolonising the education system means re-examining what we teach and 
how we teach. It also means looking at how our institutions function, how we conduct and 
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explain our research, as well as examining how we engage with people inside and outside 
of the university. Decolonisation does not deliver a set of rules to follow but suggestions 
and ideas for colleagues and students to think through, individually and collectively.” [13] 

Dr Meera Sabarantnam [14], a Senior Lecturer at SOAS and member of the Decolonising SOAS working 
group highlights how decolonisation is not a call for removal of White authors from reading groups, rather 
it is a call for “greater representation of non-European thinkers, as well as better historical awareness of 
the contexts in which scholarly knowledge has been produced”. She then outlines three interpretations 
of what is mean by ‘decolonise the curriculum’: 

“First, ‘decolonising the curriculum’ asks us to look at our shared assumptions about how 
the world is. It is accepted in many disciplines that in the past, assumptions regarding racial 
and civilizational hierarchy informed a lot of thinking about how the world worked, what was 
worth studying in it and how it should be studied …One interpretation of ‘decolonising the 
curriculum’ means interrogating such assumptions, models and frameworks for these 
specific biases” [14] 

“Second, ‘decolonising the curriculum’ asks crucial questions about the relationship 
between the location and identity of the writer, what they write and how they write about 
it… If we think that there is some kind of a relationship between position and perspective 
on an issue, and we want to broaden our understanding through engaging with more 
perspectives, we need to diversify the sources we engage in our scholarship” [14] 

“Third, ‘decolonising the curriculum’ asks us to think about the implications of a more 
diverse student body in terms of pedagogy and achievement. Because we live in a society 
marked by structural inequalities of different kinds, as educators we must work hard to give 
our students equal opportunities to flourish and succeed. This includes defining and dealing 
with racism as it is woven into different aspects of university life. When BME students report 
a sense of alienation from particular topics of study or dynamics in the classroom, we have 
a duty to address this through dialogue amongst teachers and students.” [14] 

In this way, she highlights how decolonising the curriculum involves multiple dimensions. The first 
definition she provides is broader and can be seen to include the second and third - which look at the 
role of a diversity of scholars and sources and of the need to define and address racism.  

Sofia Akel [15], who was involved in leading decolonisation work at Lancaster University as a student, 
and has subsequently been involved in work at Goldsmiths and at London Metropolitan University offers 
a definition which highlights that decolonisation goes further than diversification: 

“Decolonisation typically refers to the withdrawal of political, military and governmental rule 
of a colonised land by its invaders. Decolonising education, however, is often understood 
as the process in which we rethink, reframe and reconstruct the curricula and research that 
preserve the Europe-centred, colonial lens. It should not be mistaken for ‘diversification’, 
as diversity can still exist within this Western bias. Decolonisation goes further and deeper 
in challenging the institutional hierarchy and monopoly on knowledge, moving out of a 
Western framework.” [15] 

In the academic literature there are some definitions of decolonisation in the context of education, again 
with the focus on higher education. Morreira et al [3] define decolonisation in terms of disrupting the 
dominant power/knowledge matrix, and that this affects both what is taught and how it is taught: 

“We thus define decoloniality as it applies to pedagogy and curricula as an inherently plural 
set of practices that aim to interrupt the dominant power/knowledge matrix in educational 
practices in higher education. These practices affect both what knowledge is produced via 
research and then selected for a curriculum (what content is taught), and the ways in which 
teaching and learning and assessment occur (how curriculum knowledge is taught, 
including the social power relations at work in teaching and learning)”. (p. 2) 

Saini and Begum [16] define decolonisation in the context of the social and political science. They 
highlight how whilst some see decolonisation as simply the new version of ‘diversity’, it is broader, and 
more challenging and confronting than that:   

“Decolonisation requires a critical historical lens and a transformative approach to 
knowledge building in order to expose and dismantle the presence of colonial and imperial 
practices within the university as they pertain to current divisions of race, gender, sexuality, 
and disability. The diversity project, in contrast to this, is far less offensive”. (p.218) 
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A report by Liyange [11] which interviewed 16 activists (primarily current or former students, academics 
and policy makers at universities in the UK), defines decolonisation as: 

“a fundamental re-evaluation of the existing forms of teaching, learning and pastoral 
support in higher education. It is about acknowledging the ways in which our institutions 
reproduce unequal social structures – so it is a larger project than simply the diversification 
of courses, for example. Therefore, meaningful engagement with decolonisation requires 
reassessing curricula, attainment and representation concurrently”. (p.4) 

Decolonisation is often put under the umbrella of Equality, Diversity and Inclusion initiatives (EDI). A key 
difference is that decolonisation focuses on removing colonial legacies which often manifest as racism, 
whereas EDI focuses on all protected characteristics.  (In the UK it is against the law to discriminate 
against someone because of a protected characteristic, i.e. age, disability, gender reassignment, 
marriage and civil partnership, pregnancy and maternity, race, religion/belief, sex, sexual orientation). 
This conflation of decolonisation with EDI leads to misconceptions about what decolonisation is and 
what it involves. Furthermore, initiatives may be branded as ‘decolonisation’ when they are not. Whilst 
decolonisation and EDI differ they also overlap. 

Although much of the literature and focus of decolonisation in education has been about higher 
education, the need to decolonise the curriculum is relevant at all education levels [17]. As already 
mentioned there is not a great deal of research about decolonisation in schools. Considering the context 
of South Africa, Lebeloane [18] argues that decolonisation of the curriculum should start at the level of 
schools and classrooms, and that decolonisation at the university level is ineffective if it does not also 
occur at school level. In a study which interviewed teachers and explored their conceptualisations of 
decolonisation within the South African school context Mahabeer [17] discussed that:  

“decolonisation of education is about critically investigating and challenging the dominant 
colonial constructions of knowledge and their association with power … Decolonising of 
the curriculum embraces the valuing of diversity and the consideration of the multiple 
experiences of people… . Decolonising the curriculum is attentive to how issues of ‘ethical 
solidarity’ have been intellectualised, and it has the capacity to evaluate what is ‘silent’, and 
what is to be acknowledged and mobilised.” (p.99) 

Mahabeer [17] also highlighted the need to consider what is mean by curriculum, and that decolonising 
the curriculum can be discussed both in terms of the ‘explicit’ and the ‘hidden’ curriculum. This study 
highlights that the role of teachers in decolonisation of school curriculum is extremely important, given 
their role in enacting the curriculum.  

1.1.2  Summary 
Within the context of education, there is not yet a universally established definition of decolonisation and 
it is often not clearly defined by researchers and practitioners.  Much of the work on decolonising 
education has been in the context of higher education and there seems to be more limited work in the 
context of school education. There does not yet seem to be clear definitions of decolonisation within the 
context of school education. The movement in universities has led to efforts to define decolonisation in 
these contexts, and we can draw from this to develop a definition for our context. 

1.2 Principles of decolonising education 
Broadly, two sets of principles were identified in the literature: those espoused by academics at Laurier 
University [19] and those derived from literature. There is insufficient space to share the literature in 
detail so an abridged version is below. 
Principles from Laurier University (in Canada) can be summarised as:  

• Education is informed by Indigenous perspectives. 

• Education includes Indigenous leadership. 
• Education promotes an understanding of History and (race) power relations. 

• Staff and learners should act on an understanding of History and (race) power relations. 
• Staff and learners should hold White and other privileged staff and learner groups to account for 

having respectful relationships with Indigenous people. 
Principles derived from human rights and other literature include: 
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• Education is a right of every child [20]. 
• Education is to enable learners to thrive and shape the world rather than a preparation to maintain 

the status quo and fit the system [18], [21]. 

• Education in key subject knowledge and knowledge from minority groups is an entitlement for 
every child [22]. The argument is not against Western theories and practices but to augment the 
available knowledge and systems [23]. 

• Continually evaluate how well a decolonisation project achieves the stated aims and update the 
project accordingly [24], [25]. 

1.3 Ways of decolonising education 
This section outlines ways of decolonising education which were found in the academic literature.  These 
are organised around curriculum content, workforce diversity, resource, education practice and 
evaluation. Due to space constraints we offer a key example for each area. 

One way to decolonise curriculum (specification)3 content and learning resources is to train teachers to 
teach powerful knowledge (often disciplinary knowledge) as well as the history of the subject/topic, how 
disciplinary knowledge is developed, the context of knowledge production and associated power 
relationships [18].   

Creating a workforce which includes BAME people in all areas of education. is widely cited as an aim of 
decolonisation for many organisations [25], [27]. Laurier University in Canada is increasing the number 
of dedicated Indigenous staff roles [19]. 

Concerning resources, a way of decolonising is to commit resources such as funding and time to 
decolonisation activities. Targeted funding is needed within schools, such as focused training [25] and 
decolonising work needs to be rewarded with career progression and money [28]. 

Education practices can be decolonised by challenging colonialism when opportunities arise or are 
created.  Research showed that lessons and discussion gave opportunities to engage and challenge 
colonialism [29]. The teacher’s responses were either normalising (presenting colonial influence as 
neutral or taken for granted) or erasing (not talking about colonial influence/colonisation). This 
perpetuates an ideology that continues to marginalize the colonised and their contributions to society.  

There was little evidence in the literature reviewed of evaluations of decolonisation. Nonetheless, it is 
important to evaluate where possible.  For example, quantitatively monitoring the achievements and 
trajectories of BAME learners (in comparison with all learners) at all levels in education.  

2 METHODOLOGY 

2.1 Design 
In order to understand how OCR’s areas of influence could be decolonised, we held a series of 
workshops with internal collaborators. The workshops aimed to address four key areas, with each 
building on the previous workshop discussion: 

1 List OCR's areas of influence. 
2 Define decolonisation and develop principles for decolonising in our context. 
3 List ways of decolonising in the context of OCR. 
4 Illustrate how the principles can be applied to an area of OCR's influence. 

2.2 Participants 
Representatives from the BAME and Ethnicity Balance Staff Networks and OCR collaborated in the 
work, and were not participants in the usual sense, since the work was initiated by colleagues in the 
BAME Staff Network. BAME perspectives led the work, with representatives attending all workshops.  

 
3 A specification gives the key knowledge, skills and understanding students are expected to have gained at the end of their course. 

Ofqual (Office of Qualifications and Examinations Regulation) regulate qualifications, examinations and assessments and in 
England. For instance, Ofqual ensure specifications fulfil (curriculum) criteria.   
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The specific participants in each workshop were not always the same people throughout, as it was 
dependent on individual availability.  

2.3 Materials 
Working document A – a literature review sharing various definitions and principles of decolonisation 
(summarised in the Introduction). 

Working document B - a literature review summarising ways of decolonising the curriculum (summarised 
in the Introduction). 

Working document C - an illustration of how the principles applied to an examination in a subject which 
OCR does not offer (Politics). The document included a table, column 1 gave the relevant principles and 
column 2 possible actions e.g. giving actors in questions names from BAME communities.   

2.4 Procedure 
A series of iterative workshops were held in order to identify OCR’s areas of influence, develop a 
definition of decolonisation in the context of OCR, list ways of decolonising in that context and develop 
an example application of the principles. In each workshop the collaborators were briefed on the 
progress of the project and the aim of the workshop. Collaborators asked the workshop facilitator 
questions as needed. Applicable documents were shared prior to workshops for comments, where 
practicable. Relevant documents were updated by researcher(s) during and after workshops.   

The first workshop was about OCR’s areas of influence. Participants were asked to identify OCR's areas 
of influence, based on their experience.   

The second group of workshops focused on developing a definition  and principles for decolonising 
OCR’s areas of influence. The collaborators read working document A and were asked: 

- Which definitions (principles) are applicable to OCR's areas of influence?   
- Which definitions (principles) should not be used?   
- For any definition (principles) that should be added. 
- How can we update the definition (principles) so that they are suitable for OCR?  

Based on the collaborators’ discussions the definition and principles were updated by the researchers 
and re-shared for further discussion and refinement. Thus an OCR specific definition and principles were 
synthesised.  

Another series of workshops focused on ways of decolonising. The collaborators received working 
document B. They assessed whether the ways of decolonising aligned with Staff Network perspectives 
and discussed how the ways could be refined for use in OCRs context, as necessary.   

A final series of workshops aimed to develop and review a hypothetical application of the definition and 
principles. Collaborators received working document C, in which the researchers had applied the 
principles to a hypothetical subject and qualification. At workshops the collaborators were asked to 
review and refine the hypothetical scenario.  

3 RESULTS 

3.1 Areas of influence 
OCR’s areas of influence are broadly: 

• Curriculum (specification) content and learning resources.  For example, what is taught and 
valued, because these prioritise examination content. 

• Decision makers. A decision maker which awarding bodies in England can influence is Ofqual.  
• Training, for example OCR offers teacher training to support teachers use of products. 

• Workforce diversity, such as the diversity of examiners. 

3509



 

 

3.2 A definition of decolonisation 
We agreed that we need a broad definition of decolonisation.  This will need further refinement when 
applied in a variety of contexts, such as curricula, assessment and teaching.  Therefore, we have a long 
definition. 

Decolonisation involves acknowledging and critically examining the influence of colonial legacies on 
education. It requires a paradigm shift and interrogation of the biases, assumptions, models, and 
frameworks that underpin education and our systems. It involves transforming what and how we think, 
teach, interact, and exist. Through decolonisation we seek to give space to other knowledge systems 
and philosophies and offer students a variety of perspectives to equip them with the tools to navigate a 
diverse world.  

In the context of OCR, we must consider this in terms of curricula (both explicit and hidden), assessment, 
teaching, and systems (including our own).  

Decolonisation is not diversification.  Diversification looks at all protected characteristics. Though 
diversification is also a hugely important mission, and there are important overlaps, we think that it is 
important that we understand them as distinct.   

Decolonisation goes further than diversifying, as it requires deeper examination and structural change, 
although there are often elements of diversification as part of the decolonisation process. Decolonisation 
is not simply adding BAME authors and scholars into the curriculum.  

Decolonisation is not a call to remove White voices per se, but instead to offer greater representation in 
education, enabling all to see themselves in education, and to contextualise the production of 
knowledge. It acknowledges that there are significant gaps in representation of BAME voices and 
actively seeks to include these. It involves challenging views and knowledge that perpetuate colonialism, 
asking questions about the scholarship and sources we draw from and broadening our understanding 
through engaging with multiple perspectives.  

3.3 Draft principles for decolonising 
The draft principles are organised in themes; education aims, curriculum (and specification) content, 
customers, and education practice. They are intentionally broad and may need interpretation when used 
in various contexts in curricula, assessment and teaching. 

Educational aims: 

• To equip learners to positively live and work in a global and diverse world.  
• To help learners to thrive and shape the world rather than preparing learners to maintain the 

status quo and fit the system. 

• To create a shared sense of identity in a modern mixed society with one humanity 
• To be anti-racist. 

Curriculum (and specification) content: 

• Offers learners powerful knowledge (disciplinary knowledge), Western theories and practices 
augmented with an understanding of the context of knowledge production and associated power 
relations, such as the history of a topic and associated (race) power relations.  The argument is 
not to replace powerful knowledge or Western theories/practices but to augment the available 
knowledge and systems.   

• Includes diverse scholarship, perspectives and sources. 

Customers: 

• Specifically teachers should be supported by examination boards in teaching decolonised 
curriculum (specifications) through subject updates and CPD. 

• Including BAME and other learners and stakeholders, are positively engaged so that all are 
involved in designing and reforming education, such as determining content and classroom 
practice. 

Education policy and practice: 
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• Does not lend itself to a one size fits all approach. Therefore, decolonisation may be different in 
different subjects and settings. 

• Is decolonised through an ongoing process which involves continually evaluating how well the 
incremental steps taken achieve the stated aims, or indicators, so that the project can be improved 
as necessary. 

• Requires that a whole system (holistic) approach is taken to decolonising, it is not just about 
decolonising an aspect of education such as a curriculum document(s) but about all areas of 
education. 

3.4 Example of decolonising an exam (Politics) 
Each subject may need somewhat different decolonisation activities. Therefore, the draft principles need 
to be adapted for various contexts, which we illustrated via an example.  We chose a subject which OCR 
does not offer so that the suggestions were ‘neutral’ and not perceived as targeting any particular subject 
team.  We assumed a scenario where only the content of the question papers can be changed, whereas 
the curriculum (specification) content cannot be changed. Examples of how some principles could be 
actioned are in the table below.  The first column lists relevant draft principles.  The second column lists 
possible actions associated with each principle. The example of Politics is inexhaustive.  

Draft principles Possible actions 

Education aims to equip 
learners to live and work 
positively in a global and 
diverse world.  

Ensuring some actors in questions have names from BAME communities who 
are portrayed accurately and positively. 
Ensuring BAME communities are portrayed in non-stereotyped ways. 

Including diverse 
scholarship, 
perspectives and 
sources 

Ensuring questions include: 
• BAME theorists. 
• Knowledge from ethnic minorities. 
• A consideration of how multiple perspectives can co-exist without being 

diametrically opposed. 
• Rewarding examinees for using a variety of perspectives and scholarship. 

4 CONCLUSION 
Decolonising the school curriculum is a key area for education innovation, however as highlighted earlier 
most research work in this area has focused on the context of higher education and so we needed to 
develop a definition for our context 

Overall, our collaboration developed a list of OCR’s areas of influence, a definition  and draft principles 
for decolonisation in our context, as well as an illustration of an application of the principles. This is very 
much at the beginning of the work, and is intended to spark discussion as to what decolonisation might 
look like in our context.  Looking to the future potential next steps might include:   

• Discussions about how to decolonise subjects. 

• Consideration of what decolonisation means for the whole organisation, beyond OCR’s context.  
• Consideration of how to integrate decolonisation work into practice. 
• Seeking to ensure BAME experts and leadership are well represented in groups carrying out 

decolonisation work in the organisation. 
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Abstract 
Empirical studies confirm that confidence in experts or scientists has declined at an alarming rate in 
recent years. This is one of the indicators that the company has serious shortcomings in dealing with 
sources of information, but also in the interpretation of these sources. Currently, the credibility of 
information is a huge problem, as its volume is huge and is produced by everyone who has a taste for 
and access to the Internet. The availability of information, the simple and inexpensive way of 
disseminating it, and the opportunity to impress the masses have made many lay people "all-experts." 
The paper presents the theoretical basis, which is followed by their own research, which was carried out 
in a group of 52 high school students of the first and fourth year. The aim of the research is to identify 
and evaluate the factors that increase the credibility of the information from the perspective of the two 
research groups, i.e., high school students at the beginning and end of their studies in high school. The 
research confirms that the credibility of disinformation among respondents grows mainly under the 
influence of five factors: (1) attitude homogeneity; (2) the attractiveness of the information (i.e., I like it); 
(3) the impact of the immediate surroundings; (4) momentary feeling (believability); (5) individual fear. 
The contribution of the research is also the qualitative reflection of the findings and other observations 
recorded in the group of secondary school teachers. 

Keywords: High school students' trust, Credibility, Disinformation, Homogeneity, Internet. 

1 INTRODUCTION 
It is now increasingly confirmed that the Covid-19 pandemic is the first major media pandemic of the 
21st century. We can see that most media content and discussions about the pandemic focus on 
informing about the situation, i.e., on news coverage and communication of current measures, which 
are arranged by state or local authorities after voluntary agreement of the target population with a 
minimal impact on their personal rights. [1] In principle, this is a natural phenomenon. Deuze therefore 
notes that the pandemic is a media and media-mediated event to the same extent that the virus affects 
millions of people worldwide. [2] 

By disinformation, we mean deliberately false information which, in the form of text, image, video or 
audio recording, seeks to deceive, damage the reputation of a particular fact (most often persons or 
institutions). Disinformation appear primarily in the online space, where they are becoming the dominant 
agenda of online conspiracy media. ([3], [4], [5]) Thanks to massive sharing, the content of conspiracy 
websites is also becoming an agenda of the general public. The alarming fact is that the rise in the 
number of conspiracy websites and the associated disinformation (which can be spread by anyone who 
has internet access) alarmingly paralyses public confidence in experts, scientists or experts. Thus, in 
public debate the term "Post-Truth" increasingly appears, related to situations in which humans accept 
more emotions or beliefs than facts. [6] To be correct, we must say that the post-truth world emerged 
not only as a result of a no-go trust in science. According to Lewandowsky, Ecker and Cook, other 
societal and sociological trends have emerged as a decline in social capital, growing economic 
inequality, increased polarization, and increasingly fractionated media and online media landscapes. 
([6], [7]) 

The mass spread of content from conspiracy media raises many, so far only partially answered, 
questions about their socialization and desocialization impact on users. While media literacy is a lifelong 
skill, the ideal time to start teaching such literacy is in educational settings and, as Mutsvairo and Bebawi 
pointed, "in relation to own contexts". Because current pedagogical approaches are in many cases 
appear influenced by developments abroad, educators need to pay attention to local contexts of their 
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students [8], especially when they prepare lections focusing on media literacy, critical thinking and 
analytical competences or about topics in relation to the fight against current disinformation. The 
question still is which mechanisms seem to be effective in an effort to lessen the vulnerability of children 
to disinformation. The current ongoing debate is therefore revolving around the question on which 
interventions should be target pedagogical effort [9] (as well as initiatives of other authorities, such as 
municipalities, policy makers, governments, and others) to bring on the best strategy to address youth’ 
susceptibility to disinformation.  

In Slovakia, representative research on online content at the time of Covid-19 and their perception does 
not yet exist in the group of young people. On the Internet, today's youth can also face disinformation 
that polarizes society and threatens public health. At the time of the corona crisis in the online space, 
for example, the following disinformation clearly dominates: (1) Denial of the coronavirus pandemic; (2) 
Covid has been seen as a political tool to legalize restrictions on human rights and freedoms; (3) criticism 
of vaccine safety, necessity and effectiveness; (4) news that emphasize negativism in relation to the 
European Union; (5) alternative medicine methods as a pathway to the treatment of THE 
CORONAVIRUS SARS-CoV-2 disease. [10] 

Swist et al. examined literature published since 2010 on the use of social media by children and young 
people. They find that from the age of five almost all the children researched regularly access to the 
Internet, and by the time they become teenagers are avid users of social network services, online games 
and chat rooms, forums and instant messaging.  Young people are spending more and more time online 
through a mobile device or phone that makes their access more personalized and frequent. [11] It is not 
surprising that both disinformation content and its creators (or at least active spreaders) are ordinary 
internet users – lay people – from which it has created "omni-experts": (a) The availability of information, 
(b) a simple and inexpensive way of disseminating it, and (c) the ability to impress the masses. These 
are often people who have serious shortcomings in the handling of sources of information, but also in 
the interpretation of these sources. 

Among several empirical studies, we consider the findings of British experts to be significant. By using 
social network analysis, they identified the source of a particular conspiracy theory on Twitter among 
11.333 users; it was an analysis of almost 23 thousand tweets. According to their findings, ordinary 
people are the major driver behind the spread of conspiracy theories. [12] Research of all the verified 
true and false news stories distributed on Twitter from 2006 to 2017 investigated Vosoughi, Roy and 
Aral, who confirmed that lies on the Internet spread faster than the truth as well as false news reached 
by more people than the truth. Experts pointed out that "the degree of novelty and the emotional 
reactions of recipients" may be responsible for observed differences. In addition, false news spreads in 
online space more than the truth of humans are more likely to spread it than robots, which accelerate 
the spread of true and false news at the same rate. [13] 

The decrease in people's credibility towards scientific findings can also be described as one of the 
dominant problems of current pedagogical practice in Slovakia. ([14], [15]) There are several reasons 
for this:  

1 A survey by Globsec, which monitored the countries of Central and Eastern Europe, including 
Slovakia, showed that conspirators have a very strong background among Slovaks. The survey 
confirmed that 56% of Slovaks believe in conspiracy theories, which is the most among the 
countries surveyed. Among the most represented disinformation is the belief of Slovaks that Jews 
secretly control world domination (50%) or the belief that the presence of NATO troops in our 
country is a signal of American occupation (65%). [16] Let us add that experts link public credibility 
in disinformation to shortcomings in education; experts, but also teachers from practice, talk 
above all about the lack of incentives that would encourage an increase in critical thinking in 
children and young people [17], i.e., the ability to evaluate the information received, to find context 
and to formulate their own arguments. [18] 

2 A survey of teachers in Slovakia also showed that conspiracies and hoaxes are spreading among 
them: A relatively high credibility of conspiracies in a group of Slovak teachers was confirmed, for 
example, by a survey by Focus agency, according to which almost a third of teachers (31%) think 
that vaccination is a preparation for putting chips to people. Up to 44% of teachers consider the 
new coronavirus a common flu disease, and 39% of teachers believe that regularly wearing masks 
has negative health consequences. In addition, 62% of teachers think that the government cannot 
cope with the pandemic situation, and half of respondents said that the government does not 
report the new coronavirus truthfully. [19] 
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3 Experts associate the credibility of the Slovak public in disinformation with "historical memory". 
The basis is a belief in simplified theories that a person creates himself to understand the 
surrounding and often too complex reality; i.e., the fear of living in a world we don't understand 
leads people to their own explanations. According to experts from the Centre of Social and 
Psychological Sciences of the Slovak Academy of Sciences, this is a "historically entrenched 
attitude" that Slovaks gained "from the past when censorship worked." The Communist regime 
has taught people not to trust official information, so they have learned to rely on rumors, which 
in part also affect current confidence in disinformation. [14] 

4 Last but not least, the existence of disinformation in the online space is difficult to detect and 
reliable concepts for combating disinformation are also lacking, including an effective strategy for 
communication with the Slovak public. [20] 

These reasons led us to carry out our own research, which focused on identifying and subsequently 
evaluating the factors that increase the credibility of online information from the point of view of young 
internet users. The research was carried out in a group of 52secondary school students in Slovakia and 
confirmed that in the overall population of respondents the credibility of information is growing, mainly 
due to five factors: (1) attitude homogeneity; (2) the attractiveness of the information (i.e., likes); (3) the 
influence of the surroundings (the information is shared by a friend or acquaintance); (4) current feeling 
(believability of the report); (5) individual feeling of fear in the respondent. Qualitative reflection of 
findings and other observations found in a group of seven secondary school educators within the focus 
group are also beneficial.   

2 METHODOLOGY 
The main goal of the research is to identify and evaluate the factors that increase the credibility of the 
information from the perspective of high school students. Own research consisted of two phases, pre-
research and major research. The final stage of the research was to reflect the findings. The pre-
investigation took place in March 2021. The collection of data needed for its own research was carried 
out online between April and July 2021. The discussion of the findings took place in September 2021. 
We present the design of the research in Table 1. 

Table 1. Design of the research. 

Research 
phase Goal Method Research sample 

(n = 52) 

Pre-research Identification the factors that increase the credibility of the 
information from the perspective of high school students 

Focus group High school teachers  
(n = 7)   

Main 
research 

Evaluation the factors that increase the credibility of the 
information from the perspective of high school students 

Questionnaire High school students 
aged 15-16 years old  
(n = 26) 
High school students 
aged 18-20 years old  
(n = 26)   

After 
research 

Reflection findings Focus group High school teachers  
(n = 7)   

As part of the pre-investigation, there was a group discussion on potential factors that may affect the 
level of credibility of information in a group of high school students. The identification of factors in pre-
training was carried out using the Focus group method in a group of high school teachers (n = 7). All 
teachers have at least eight years' experience in high school education in Slovakia.       

The goal of the main part of the research was realized from the perspective of the two research groups, 
i.e., 26 high school students at the beginning (15-16 old years) and 26 students at the end of their studies 
in high school (18-20 years old). The main part of the research consisted of evaluating the fifteen 
categories studied on a five-point scale from 1 (at least I agree) to 5 (I fully agree).  

Using the qualitative method Focus group, we finally carried out a group reflection of the findings in the group 
of secondary teachers (n = 7). The role of high school teachers was to set up-to-date recommendations, 
which, based on their own practice, are perceived as necessary to ensure education, which would lead to a 
decrease in youth's credibility towards conspiracy theories and disinformation on the Internet.   
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3 RESULTS 
The task of high school students in two separate groups was to evaluate all 15 research categories. Our 
findings are follows:  

3.1 Identification of the factors that increase the credibility of the information 
from the perspective of high school students  

The identification of factors in pre-study was carried out in a group of high school teachers (n = 7), who 
determined a total of 15 categories, i.e., factors, which, according to teachers, increase the credibility of 
the information from the perspective of high school students. 

Teachers identified the following factors: Attitude of homogeneity (i.e., I do not want to stand out from 
the crowd); News attractiveness (i.e., I like it); The impact of the immediate surroundings (i.e., I believe 
in message shared by a friend or acquaintance); "Herd effect" (i.e., I believe in message that like or 
share many of my friends); The degree of novelty; Proximity (i.e., personal closeness of the news to 
person); Prominence of the information; Oddity of the information; Conflict within the information; Current 
emotional reaction of person; The current feeling that the message is true (i.e., credibility of the 
information); Social threat news; Individual feeling of respondent´s fear; Personal interest in the topic of 
the report; Boredom (i.e., activity just for the activity). 

3.2 Evaluation the factors that increase the credibility of the information from 
the perspective of high school students  

The main part of the research carried out in a group of 52 high school students in Slovakia aimed to 
evaluate factors that increase the credibility of information from the point of view of respondents. The 
evaluation was carried out through an online questionnaire. Our findings are illustrated by Graph 1 in 
the group of high school students at the beginning of high school studies (n = 26) and Graph 2 in the 
group of high school students at the end of high school education (n = 26).   

 
Graph 1. Assessment of factors leading to increased credibility of information in a group 

 of novice high school students. 

Within the 15 research categories identified by pre-research educators, the credibility of information in 
the research file of novice high school students (n =26) was most assessed in the following five areas: 
(1) Attitude of homogeneity; (2) Attractiveness of the information; (3) The impact of the immediate 
surroundings; (4) The individual feeling of the respondent's fear; and (5) The current feeling that the 
message is true. These and other findings can be seen in Graph 2. 
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Graph 2. Assessment of factors leading to increased credibility of information in the group  
of graduating high school students. 

Within the 15 research categories identified by pre-research educators, the credibility of information in 
the research file of graduating high school students (n=26) was most assessed in the following five 
areas: (1) The current feeling that the message is true; (2) Attitude of homogeneity; (3) Attractiveness 
of the information; (4) Individual feeling of the respondent's fear; and (5) The impact of the immediate 
surroundings. These and other findings are illustrated in Graph 3.    

 
Graph 3. Assessment of factors leading to increased credibility of information 

 throughout the research sample. 
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As we can see in the Graph 3, within the 15 research categories identified by the pre-research educators, 
the credibility of the information by all respondents in the research file (n =52) was assessed differently.  

The most important factors influencing the credibility of information on the Internet from the point of view 
of respondents are: (1) Attitude of homogeneity; (2) Attractiveness of the information (i.e., I like it); (3) 
The impact of the immediate surroundings (i.e., I believe in message shared by a friend or 
acquaintance); (4) The current feeling that the message is true (i.e., credibility of the information); (5) 
Individual feeling of the respondent's fear.  

The intermediate factors influencing the credibility of information on the Internet from the point of view 
of respondents are: (6) Proximity; (7) Boredom; (8) Social threat information; (9) The degree of novelty 
and (10) Personal interest in the topic of the report.  

The least significant factors influencing the credibility of information on the Internet from the point of view 
of respondents are: (11) Conflict within the information; (12) The “Herd effect”; (13) Prominence of the 
information; (14) Current emotional reaction of person and (15) Oddity of the information.  

3.3 Reflection of findings in a group of secondary school teachers  
Using the Focus group qualitative method (n =7), we carried out a group reflection of the findings in a 
group of high school teachers. We consider their observations to be valuable feedback of the data 
obtained and a welcome cognitive contribution of the research carried out.  

According to teachers, the tendency of younger students to the views of "leaders" in classrooms is seen 
on a daily basis in the school environment. This can also be reflected in the online space, where first-
timers are looking for opinion-forming individuals who would follow and which they could emulate (factor 
"The impact of the immediate surroundings", i.e., I believe in message shared by a friend or 
acquaintance). According to educators, novice students are often insecure and therefore like to surround 
themselves with like-minded people among whom they want to "fit in". Their social functioning is not yet 
characterized by high social maturity (they need to be educated, gain professional and professional 
maturity, etc.). According to the educators, therefore, the logical result of the research is that the "Attitude 
of homogeneity" factor comes first in this research file. 

Teachers express the hope that their good relationships with students (despite their short length of study 
in secondary school) put teachers in the position of opinion-forming elements. Teachers believe this 
means they are more likely to have a positive impact on students' opinions, which may be influenced by 
conspiracies. This hope, in our opinion, is conditioned by Pranjić´s findings, which explained the current 
state of understanding on a development of a caring teacher-student relationship, grounded in relation 
pedagogy. According to Pranjić, in order to achieve a caring relationship teacher with students and 
teacher needs to plan it well from the very beginning. "It is crucial to get to know the students, and 
continuously adapt the teaching process to their needs and interests, allowing them to express 
themselves freely in a sage, accepting, and encouraging environment." [21] Good relationships between 
teacher and students may be a source for open discussion, where it is welcomed and openly discussed 
also conspiracy topic, and confidential discussion about it. 

Older high school students, on the other hand, are "looking for their own way, knowing what they want 
and why they want it." It is therefore logical that in this research file, the factors that influence the 
credibility of information on the Internet from the point of view of older respondents are precisely   
"Attractiveness of the information" (i.e., I like it) or "The current feeling that the message is true". At the 
same time, teachers confirm that it is very good to see in practice the reluctance of young people to 
change their minds if they have already heard of and identified with any phenomenon elsewhere.  "In 
practice, we find that if we offer students reliable information or give them counterarguments after they 
have been subjected to conspiracies, their willingness to think differently is visibly less and often even 
none." This young group, according to educators, is strong in maintaining their acquired views and often 
immune to any attempts at change. On the other hand, "if you introduce counterarguments to young 
people before they are exposed to some conspiracy theory (for example, that Covid-19 is a myth), there 
is a presumption that they will be more resistant to the influence of conspiracies because they will be 
able to rely on what they know," concludes secondary school educators. According to teachers, the 
importance of education as a prevention mechanism in the fight against disinformation is irreplaceable. 

In our opinion, the Focus Group research method has proven to be appropriate and useful in our 
research. We welcomed the analysis of research findings through this method, as a form of remote 
interview, brought a clearer picture of both research groups and were helpfully "when social isolation 
caused by the Covid-19 pandemic changed our communication habits." [22] 
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Based on their own practice with high school students, secondary school teachers have made a set of 
recommendations they see as necessary to ensure education, which would lead to a decline in youth's 
credibility towards conspiracy theories and disinformation on the Internet. Educators recommend: 

1 Education of high school students in the field of critical thinking;  
2 Dissemination of media education on topics related to the fight against disinformation and 

cybersecurity issues;  
3 Practical education of high school students within the framework of the principles of the 

functioning of disinformation on the Internet: practical education with understanding and 
education, which contains up-to-date and practical examples;           

4 The use of modern technologies and applications, including smart phones and computer games, 
designed to promote critical thinking;  

5 Reliance on proven sources, and education with the emphasis on the most important elements of 
today's information (so-called news values) those are important to the media, as well as the most 
important elements of today's conspiration-based media (such as clickbait or advertising 
revenue);  

6 Actively monitoring databases of false information, news and resources dedicated to detecting 
disinformation on the Internet and incorporating always up-to-date knowledge into education;  

7 Involvement of preventive mechanisms in student education: e.g., workshops, discussions with 
classroom professionals; discussion events on the issue of combating disinformation intended for 
schools, etc.;  

8 In the context of the subject under examination, the skill of reflecting disinformation (also in the 
context of critical thinking) is proving to be an essential part of lifelong teacher education, so that 
teacher education also includes the full spectrum of disinformation that young people in Slovakia 
also face. 

4 CONCLUSIONS     
Coronavirus and information about it in various aspects and contexts has been the dominant agenda 
and key theme not only of the world or Slovak media in recent months, but also of the general public, 
including students. A huge amount of information has emerged in the media space, new faces of erudite 
experts and, unfortunately, pseudo-experts. There has been an increase in people’s exposure to 
disinformation online, which has definitively confirmed a phenomenon called "Post-Truth," which relates 
to a situation in which humans accept arguments based on their emotions or beliefs, more than accept 
scientific knowledge and arguments of science. [6] Slovak teachers are responding to this situation, who 
perceive the increase in credibility of their students in relation to disinformation on the Internet as a 
problem (also) of pedagogical practice. 

The own research, carried out in a group of 52 high school students of the first and fourth year from several 
high schools in Slovakia, confirms that the credibility of disinformation among respondents is growing 
mainly under the influence of five factors: (1) attitude homogeneity; (2) the attractiveness of the information; 
(3) environmental influence; (4) current feeling (believability); (5) individual fear of person. We consider the 
evaluation of fifteen trust factors, separately in two research groups of starting and ending high school 
students, including an overall assessment of the research population and qualitative observations and 
recommendations by high school educators, to be the main contribution of the research.    

In the context of the topic, teachers agree that if students are first educated on issues of current conspiracy 
theories and disinformation, they are more likely to resist them while sitting at home at a computer and 
surfing the internet. "If you introduce counterarguments to young people before they are exposed to some 
conspiracy theory (for example, that Covid-19 is a myth), they will be more resistant to the influence of 
conspiracies because they will be able to rely on what they know." According to educators, prevention is 
essential, the aim of which is to prepare students for what they can encounter on the Internet. "Education 
on issues of disinformation gives students a visible head start," teachers think.   

In this sense, the need for lifelong learning of teachers, especially teachers of school subjects related 
with society, history, geography or science is also shown. We consider it important that teacher 
education also includes the full spectrum of content and methodological management of the issue of 
disinformation, which is potentially encountered not only by themselves but also by their students in the 
online space. In our opinion, educate yourself about disinformation and educate students about 
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disinformation belongs to the current key teachers’ professional competences ([23], [24], [25]) aimed at 
the management of the teaching process. The aim of these two requirements is to professionally self-
building as well as to manage the teaching process, i.e., the content and methodological mastery of a 
particular topic within a specific subject. [26] At the same time, however, one of the essential challenges 
of pedagogical practice can also be talked about today.   
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Abstract

There are studies that have focused on intercultural competence in the context of undergraduate training
of pharmacists as well as on the lifelong training of professional pharmacists in various fields such as
incentives for their lifelong learning, the development of competence in pharmaceutical care, and
educational approaches that promote change in professional pharmaceutical practice. However, there
seems to be a gap in the literature regarding the lifelong training of professional pharmacists and
intercultural competence. Considering the importance and contemporary demands for continuous
professional development in health professions, this study aims to map working pharmacists’ needs for
intercultural education in the context of their life-long learning and professional development in Cyprus.
Also, it intends to design, develop, and implement an intercultural blended training programme, named
‘Taking care of the Other, Taking Care of the Self in the pharmacy profession to enhance pharmacist’s
awareness as far as intercultural competency is concerned and educate them further in the subject
matter. This presentation will focus on the theoretical perspectives that have oriented the design of the
training, by combining elements from adult education principles, collaborative reflection, blended
learning, communities of practice and by considering the participants’ blind spots. It will also describe the
content and the structure of the course.

Keywords: Professional pharmacists, life-long learning, professional development, intercultural
competency, awareness, blind spots.
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MATLAB - A TOOL FOR LEARNING STUDENTS IN THE FIELD OF 
ANALYSIS OF DATA 
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Technical University of Košice, Faculty of Manufacturing Technologies with the Seat in 

Prešov (SLOVAKIA) 

Abstract 
Data are an integral part of every person's life, as they carry information about elements and processes. 
However, in the current world of technology, where information is available anytime, anywhere, and 
almost unlimited, it is necessary to be able to search for and select the most important things. If the 
approach to searching, collecting, processing, or interpreting data is an incorrect choice, the content of 
the data may be evaluated incorrectly. Learning the students to interpret data correctly is often difficult. 
But attract their attention is even more. If the analysis results are explained based on numerical values 
of statistical indicators, without the possibility of other interpretations, the motivation of the student and 
his attention will below. If it is shown to students, in addition to numbers, also graphic outputs, 
respectively, when he is learning to create these graphs in different programs, so his learning process 
is more effective, his motivation is greater, and the fixation of knowledge is longer. That is why this article 
describes a graphical possibility of analyzing the elementary statistical indicators of data that were 
measured from a system. The aim is to provide students (teachers and others) with guidance on how to 
use the possibilities of MATLAB in data analysis and interpretation and thus expand their knowledge 
and skills in working with this software. 

Keywords: Matlab, Analysis, Data. 

1 INTRODUCTION  
Information is all around us, and the current time is characterized by increased demand for information 
from us - people, because by processing new information, we gain new announcements, knowledge 
and, based on them, we make further decisions. Awareness is also advancing and growing thanks to 
various technologies that facilitate the process of data collection, processing, analysis, and evaluation. 
The process of collecting - analyzing - processing - evaluating is the starting procedure of every human 
activity, whether scientific, educational or daily. When deciding in the morning what to wear today, just 
find out the current outdoor temperature and see the weather forecast for the day. Information 
acquisition, analysis, and processing take place in fractions of a second. The decision is therefore quick 
and easy. However, not all information can be processed and evaluated so easily and directly in the 
human head. For example, the scientific activity described in the article [1] includes the steps of 
gathering information (image obtaining), analysis and processing (clustering data into separate classes), 
and evaluation (new pattern prediction). However, this process is much more difficult than with daily 
phenomena. And it works the same way in practice and in education. The difference is the type of data 
that the user processes; the methods it uses and the tools (software, technology, etc.). In the case of 
mass phenomena that need to be quantified, statistics are often used as a tool. Whether it is the use of 
characteristics or evaluation criteria, on the basis of which we can compare the achieved results (e. g. 
in [2], [3]) and much more. 

Boxplots, which are described in this article, are also a statistical tool. They represent a quick visual 
overview of the data, where it is possible to monitor their layout using median and quartiles; shape using 
the median, respectively its position in the interquartile range; range using interquartile range and 
outliers [4], [5]. A more comprehensive overview of the theoretical background in the field of statistics 
and data analysis, not just boxplots, is summarized in many publications [6]–[9]. Boxplots, among other 
things, also represent the 25th and 75th quartiles. There are many tools to calculate the upper and lower 
quartiles. Some of them are described in the article [10], where the author deals with the calculation of 
these statistical indicators by various methods. 

Although this article focuses mainly on the promotion of simple boxplots as an effective tool for analyzing 
data by students using software, their application is diverse. Many papers have been published in the 
scientific field from various fields where boxplots are applied or modified. For example, the authors of 
one of the latest articles [11] propose the modification of standardly used boxplots to be in line with the 
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z score (based on the ISO 13528 standard) and subsequently propose their use in proficiency testing. 
In [12], the authors use boxplots as a method for selecting optimal data (called clear data). This means 
that they excluded boxplot outliers from the original data set (called complete data) and created clear 
data. Subsequently, they worked with this data further and predicted demand goods at a factory for one 
day. Although box plotting may appear to be a universal tool, the authors in [13] describe how standardly 
used boxplots are difficult to apply to circular data. That is why the authors propose a boxplot for this 
type of data and present it as a Tukey-like circular boxplot. Similarly, the authors of the article [14] 
propose a modified boxplot, which should be reliable not only for symmetric data but also for extreme 
data. 

It is this variability in the use of statistical analysis (as well as boxplots) that indicates the need to prepare 
students to work in practice in the field of data analysis. The more attractive the learning process will be 
for them, the higher the probability of longer-term retention of the curriculum and its applicability in 
practice. The aim of the article is therefore to approach the possibility of using the MATLAB program 
and the implementation of boxplot in the education of students in the field of data analysis, while the 
demonstration used measured data from a robotic system. The article is divided into 4 parts, where the 
introduction is followed by the theoretical background of data analysis and boxplot. The third part of the 
article presents examples of processing specific data in the author's recommended software - MATLAB 
and for comparison in MS Excel. The article is summarized in the last part - the conclusion. 

2 STATISTICAL ANALYZING OF DATA USING BOXPLOTS 
A statistic is a tool that allows the collection, processing, analysis, and subsequent evaluation/ 
interpretation of data using methods of quantitative evaluation of the properties of mass occurring 
phenomena. The first step in processing a statistical file made up of statistical units is to sort the 
statistical file. As the data set obtained from real measurements of the quantity is given as an example 
in the article, the quantitative feature of the statistical set is investigated. The numerical data obtained 
by the measurement and recorded in the order in which they were read from the measuring device, form 
a table. This means that the table is one of the basic means of statistics. Another way of presenting data 
is a graph (scatter plot, polynomial, histogram, pie chart, and many others). Such tables and graphs are 
a suitable source of initial information on the statistical set and frequency distribution. However, to 
compare several statistical files, it is useful to know the quantities called measures. These include 
position, variability, sharpness, and skew measures. 

As the authors in this article try to point out the more attractive possibilities of data processing and 
interpretation, they chose boxplots created in MATLAB and for comparison also in MS Excel (as this 
environment is often used by students) as an example. Boxplots are one way of graphically interpreting 
the measures of position of numerical data that are evaluated based on their quartiles. 

Among measures of position belong [8]: 

• averages (arithmetic - equation 1, geometric - equation 2, harmonic - equation 3), where x"	 is 
arithmetic average, xG is geometric average, xH is harmonic average, n is number of 
measurements, xi are individual values of measurements. 
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• other mean values (modus – equation 4, median – equation 5), where a0 is the beginning of the 
modal/median interval, h is the length of the interval, n is number of measurement values or 
measurements, d1 is the difference between the absolute number of modal and previous intervals, 
d2 is the difference between the absolute number of modal and next intervals, Nj-1 is the absolute 
cumulative frequency interval before the median, nj is the absolute number of the median interval.  
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• and quantiles (quartiles, deciles, and percentiles), which represent real numerical values, which 
divide a series of ascendingly ordered values of the statistical sign x1…xn into r equally numerous 
parts. For the median r=2, for the quartiles r=4, for the deciles r=10 and for the percentiles r=100.  

Boxplots processed in MATLAB (Fig.1 on the left) can display the following parameters: minimum and 
maximum value (marked as Minimum and Maximum); 25th and 75th percentiles; median and outliers. 
Boxplots processed using MS Excel present the same parameters, but also Mean data. These 
parameters are displayed automatically by settings in MATLAB and MS Excel. They can be formatted 
by modifying them. 

 
Figure 1. Boxplot. 

3 ANALYSIS OF MEASURED DATA USING BOXPLOT IN MATLAB AND MS 
EXCEL  

The authors of the article are aware of the importance of the field of data analysis and its application in 
practice. During their work at the Faculty of Manufacturing Technologies with the Seat in Prešov, the 
Technical University of Košice and leading many technical as well as non-technical oriented exercises, 
the authors gained a lot of experience and concluded that: 

• Statistical analysis of data is less attractive for students when it comes to classical calculations. 
• The use of various software increases the motivation of students and the efficiency of work in 

exercises, as the process of getting to the results is faster. 
• The level of understanding of curriculum and the preservation of knowledge is deepened if 

students have the opportunity to use (combine) several educational tools. 

However, it is important to note that although students prefer software as an educational tool, it must 
always be ensured that they know the essence of the curriculum, in this case, the essence of statistical 
data processing (therefore the previous chapter clarified specific theoretical background in statistical 
indicators – measures of position and their interpretation using boxplots). The aim of this chapter is to 
show out the possibilities of MATLAB in data analysis in the form of boxplots on a specific example - 
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real measured input data, and thus make the process of processing information (data) more attractive 
for students. For comparison, the chapter also includes boxplots created in MS Excel, as in one of the 
most commonly used spreadsheet software. 

In Fig. 2 it is possible to see the process of how the data were obtained for processing and analysis. 
The monitored quantity was the input parameter - the joint angle of a planar industrial manipulator, which 
has two degrees of freedom. In total, the input parameter Joint angle was monitored twice - separately 
for link one and link two. Measurements were started at three different joint angles (10°, 20°, 30°) for 
each link. An incremental sensor was used to the recorded exact initial value of the joint angle. From 
this set value, gravity experimental tests were subsequently performed, which were already the subject 
of another research. As can be seen from the scheme, the measurement was repeated 20 times. Thus, 
was obtained a set of 20 elements. Boxplots were created separately for links 1 and 2, on which the 
measures of the position of the input measured data are interpreted graphically.  

 
Figure 2. Processing of measured data. 

3.1 MATLAB 
After measuring the data with incremental sensors, the data were processed and stored in MATLAB as 
a column matrix (a single-column matrix with 20 elements for each link and each initial joint angle). To 
draw a boxplot in MATLAB, you can use: 

1 The command 
A simple command is used in the Command Window to render: 
>>boxplot(x) 
where x represents the name of the matrix with the elements, which we want to analyze and plot 
the results.  

2 The icon PLOTS 
Without the need to use the command, the user selects a matrix with the elements to be 
processed and the results are plotted. In icon PLOTS in part STATISTICS AND MACHINE 
LEARNING TOOLBOX PLOTS is chosen type of graph BOXPLOT (Fig. 3), and then will be open 
new window Figure with the boxplot drawn for the selected data matrix.  
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Figure 3. Boxplot created in MATLAB – version 2019b. 

However, an important part of data analysis and processing is to know the essence of individual 
statistical characteristics, and also to be able to correctly interpret numerical but also graphical results. 
Fig. 4 graphically shows boxplots separately for link 1 from experimentally obtained data. The image 
contains a total of 3 boxplots (for an initial joint angle of 10° to the left, 20° in the middle, and 30° to the 
right). Boxplots for link 2 were plotted in Fig. 5, the required initial joint angles were -10°, -20°, and -30°. 
The second chapter of the article describes what boxplots generally contain and express. However, we 
will now specifically describe how boxplots characterize the measured data. 

Link 1 - Fig.4: The median (red line) at three different initial joint angles is closest to the desired state at 
a value of 20° (middle graph) when its value is 20.016°. At the same time, it can be seen on this boxplot 
(Fig. 4) that the 25th and 75th percentiles are not present, only a remote value (red cross) of 19.872°. 
After a deeper analysis of the data, it was found that the shape of the boxplot at an angle of 20° was 
caused by the fact that 19 measurements started at the same value (the above-listed median, which is 
also the mode). Furthermore, it can be interpreted from the graphs that the largest difference between 
the minimum and the maximum measured value is at an initial angle of 10° and it is an interval <9.216°; 
10.08°>. However, the difference between the endpoints is less than 1°. Boxplots for an initial joint angle 
of 10° and 30° do not contain outliers. The range of measured values for the required initial angle of 30° 
was in interval <29.808°; 30.24°>, with more than half of the measurements starting close around a 
value of 30° (30.096°). By such an initial analysis of the data, the user can determine whether the data 
is suitable for further processing, or which measurements should be excluded from further processing 
and the like.  
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Figure 4. Boxplots of initial values of link 1 created in MATLAB. 

Link 2 - Fig.5: Immediately after the initial view of the boxplots for link 2, the difference between the 
measured minimum and maximum values at all initial angles is more pronounced than for link 1. The 
displacement of the red horizontal line is also more pronounced. This line representing the median. It 
follows that in the measurements the variability of the initial set values was higher than in the case of 
link 1. As the required initial joint angle increases, an increase in the interval for the individual joint angles 
can also be observed. This change results from the fact that the system contains constraints 
(construction, friction, etc.) that affect the measurement process especially for link 2. Outliers were 
measured and are presented on the middle graph for the initial required joint angle -20° (Note: the arm 
during the measurement was possible to inclination to the left and right side. Depending on the direction 
in which the arm was tilted, the measured values were positive or negative).  

 
Figure 5. Boxplots of initial values of link 2 created in MATLAB. 

The data that the user wants to process/analyse in MATLAB can also be read from other software, for 
example, MS Excel (often used by students). It follows that by boxplots can be analyzed any 
accumulated numerical data for which the user wants to determine the measures of position graphically. 
The following subchapter contains boxplots of the same data as were processed in MATLAB, this time 
for MS Excel. 
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3.2 MS Excel 
The data to be processed into boxplots must have the same form as in MATLAB, and therefore it must 
be a column of values belonging to a certain parameter. After marking the column where the values are, 
the tabs are selected: Insert → Graphs → Insert statistical graph → Boxplot. Working with plots 
formatting is the same as with other types of the graph in MS Excel. In Fig. 6 and Fig. 7 we can see 
what the boxplots of measured data for link 1 and link 2 look like. At first view, there is a difference 
between boxplots from MATLAB and MS Excel. While individual characteristics and values in boxplots 
from MATLAB are color-coded, boxplots plotted in MS Excel are monochromatic. The one-color nature 
of the graphs causes their opacity, resp. it complicates the process of interpreting graphs.  
E. g. in Fig. 6, the boxplot on the right has a median of the same value as the 75th percentile, but 
because MS Excel has drawn it with the same line type and color, it is unreadable for graph 
interpretation. However, the positive aspect of plotting boxplots in MS Excel is that the mean (cross) is 
automatically marked in the graphs, while this data is absent when plotting in MATLAB. 

 
Figure 6. Boxplots of initial values of link 1 created in MS Excel. 

 
Figure 7. Boxplots of initial values of link 2 created in MS Excel. 
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4 CONCLUSIONS 
The technology development, the orientation of the industry based on the Industry 4.0 concept and many 
other factors force people to adapt to new trends. With the requirements of society and the labor market, 
the requirements for education must also be modified, and thus also for the students and teachers 
themselves. The role of schools and universities is to modify the teaching process so that students are 
adequately prepared for the current labor market. Knowledge and methods must therefore be kept up 
to date. This is also not the case in the field of data processing. To make education in the field of data 
processing more efficient, the authors presented in the article the possibility of using MATLAB for the 
analysis of measured data and their graphical interpretation in the form of a boxplot. The combination 
of standard tools (interpretation, narration, etc.) with a practical demonstration should ensure that 
student's level of knowledge and motivation is increased, but also show them a new work 
environment/software. The wider the portfolio of tools and technologies used, the more the involvement 
of students in the education process is activated and prepares them for the variability of the labor market. 
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Abstract 
Information Quality is a term that has been largely misunderstood, misinterpreted, and misused, in all 
aspects, of everyday life, research and the business domain. Information quality has been a synonym 
of data quality. However, the two of them are completely different. While data quality can only be 
assessed in an objective manner information quality is quite subjective in its assessment. This paper 
intends to clarify the difference between the two terms and provide a thorough understanding of how 
information quality can be assessed in the business context. 

We have conducted a literature review to identify documents that not only clarify this difference between 
data and information quality but also provide a way of assessing information quality in different business 
contexts. Finally, a summary of the different assessment methods is provided enabling the researcher 
to distinguish the differences between those methods. In this summary, we compare and contrast the 
different methods in a tabular format while at the same time we provide a narrative of this comparison. 
This comparison is based on criteria that are relevant to the assessment of information quality 
irrespective of the business context. The outcome of this research is important, as it will enable the 
researchers and practitioners to gain an understanding of how to assess information quality. 

Throughout the literature review, the number of papers focusing on assessment methods of information 
quality seems to decrease as time progresses. This is a phenomenon that needs to be further 
investigated since, while data seems to explode, information is getting more difficult to obtain. 

Keywords: Information quality, assessment, business. 

1 INTRODUCTION  
The abundance of data in the last years following the advent of IoT, as well as the access to low-cost 
devices and the explosive use of online platforms and mobile apps, resulted in an explosion of the 
volume of data. However, this explosion of volume was not accompanied by equal attention to the quality 
of data that is captured by enterprise systems. However, several methodologies, tools and frameworks 
have been developed in order to be able to identify the level of information quality at an enterprise level. 
Information quality is of paramount importance in today’s business world, and it is considered an asset, 
due to the fact that it supports decision making, impacts on the company’s performance[1] and can offer 
a competitive advantage [2]. Several methods have been designed; however, those methods have been 
designed, within a given context. This is an important fact since, information as such is contextual and 
the method may be affected by the context itself, not always taking into consideration a more holistic 
approach[3]. It is important here to note that the term data is wrongly confused with information. This 
being the case, we should clearly distinguish between the two terms in order to clearly define the context 
of this study. In our study, we discuss the literature review process and its findings in terms of information 
quality research area, a discussion on the different assessment methods of information quality, and 
finally, a conclusion that summarizes our findings and provides directions for future research. 

2 LITERATURE REVIEW 
As the decision-making process is greatly affected by the information that is being made available (Keller 
& Staelin, 1987), the importance of quality is being raised at different levels. Information Quality has 
been researched for several years, beginning with Keller, Kevin and Lane Staelin, in 1987 and their work 
titled “Effects of Quality and Quantity of Information on Decision Effectiveness”[4].  However, even in 
that work the term Information is not clearly defined. According to those authors, Information has two 
attributes Quantity and Quality. Since then, there has been a lot of work in the field of Information Quality 
(IQ). The importance of IQ is such that specialized conferences and journals are dedicating their content 
to IQ only, displaying the importance of IQ in the last 20 years. The abundance of information, the way 
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information has been created and the various sources where information can come from, raise questions 
on the quality dimension of Information.  

The sources were selected based on whether other researchers referred to them and on the fact that 
the work had to purposefully declare in their abstract, keywords and or title what their research objective 
was, and this objective would coincide, or provide tools or insights that would assist to explore the 
author’s research area. We conducted two different surveys in terms of the available literature. The first 
one was targeted at research papers before 2015, focusing mostly on works that were pioneering since 
most of the attention towards data quality and information quality was starting to appear. The authors 
reviewed 133 works, of which 58 had declared as a field of study Information Quality, the rest were 
focusing on Data Quality. These works include research papers in academic journals, conference 
proceedings, and books. The second stage was to identify the development in terms of assessment 
methods over the last 5 years. In this case, we looked at 648 papers peer-reviewed papers which had 
the terms “information quality” in their abstract. We removed 201 works that were from a medical context. 
From those 447 works we also looked for the term “assessment” in their abstract, trying to identify those 
which were focusing only on the assessment of information quality, we remained with 122 works.  For 
this stage, the papers that were excluded from our study had topics relevant to social media 
reviews/comments, gender studies, users/consumers reviews, mobile apps, government, engineering, 
text content, natural/social sciences, and education, trying to focus mostly on business contexts. During 
this stage, there was a large number of papers focusing on health-related studies, which we did not 
include, due to the nature of the study. The result of this search was four (4) papers. 

IQ is a topic that has been studied in a variety of fields, including economics, finance, military, 
international relations, communications, and so on. There is no commonly agreed definition of IQ 
because of the diversity of interests. The researcher will also discover that there is a mistake between 
DQ and IQ in a number of study studies [5], [6], [7], [8], [9], [10], [11]. It is necessary to trace IQ's roots 
in order to adequately analyze it [12]. As a result, MacNab et al. addressed the following issues in their 
work: 

1 What is Information and what is data? 
2 What is their relationship? 
3 What is Quality? 

Quality is a concept that encompasses subjectivity [12]. Quality is applied in a variety of fields and has 
gotten a lot of attention. Quality definitions are either too broad or too specific. There is no single 
definition of quality that encompasses all aspects and meets all needs, and no single viewpoint is 
adequate [13]. In the literature, the concept of fit for purpose/use is frequently used to suggest definitions 
of Quality. In terms of quality, the same debate between data and information continues. As a result, 
Data Quality (DQ) differs from Information Quality (IQ). 

3 IQ RESEARCH AREAS 
The IQ area has received quite a lot of attention as journals and conferences have been created to 
address issues related to IQ. Helfert and Ge, seem to conclude research on IQ has been directed into 
three different areas, such as IQ Assessment, IQ Management and Contextual IQ [14]. The figure 
presented below displays the three areas and their subsections as these have been researched by the 
authors. 

 
Figure 1: IQ Research Areas 
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In their review [14], focused on these three areas for their literature review. These areas are very 
important, and as such, they offer a way to classify research on IQ. 

With respect to IQ Assessment, IQ problems have been identified in various case studies demonstrating 
what the lack of quality of information can bring in organizations and their operations or decision-making 
tasks. Some of these cases do include a mining accident in 2002 [15]where 9 miners were trapped for 
four days after having breached an abandoned mine. The whole rescue operation and cleanup costs 
rose to 2 million dollars among other things. Pierce identified that the cause of the accident was the lack 
of information in terms of maps of old and abandoned mines. Subsequently, the State of Pennsylvania 
required maps of all abandoned mines. There are other numerous cases where the problem was spotted 
in the lack of IQ, such as the one where NASA lost a spacecraft upon its arrival at Mars in 1999. The 
error was in the communication between two teams where one team did certain measurements using 
the English units while the other used the metric system.  

Assessing IQ is a difficult task[16]. IQ Assessment is done in two ways: subjective and objective [14]. 
The subjective one is the user-centered and it is encapsulated within a business/situational context. 
Objective one is realized by implementing rules, which check the quality against a set of predefined 
criteria. However, according to Naumann [17], there is a third perspective that of Processing. Naumann’s 
suggestion seems to be more complete since it considers the Input-Process-Output mode of operation 
of an Information System. Examples of Process criteria include the amount of data and consistent 
representation.  

Researchers have used IQ dimensions in many different ways in their work. There are cases where 
these dimensions are adopted as is, without questioning whether they are suitable in their area of 
application considering that IQ is contextual [18]. Moreover, there are cases where IQ dimensions are 
still considered objectively, missing the essence that Information as such is subjective and contextual. 

Several theories or methodological frameworks were employed in order to study IQ. In our survey, we 
found out that more than 39% of the works reviewed, had no clearly identifiable theory to support their 
findings. Another interesting finding was the research methods that were employed in order to study IQ 
in given contexts. The table below reveals the four methods of research that were identified. 

Table 1: Research Methods 

Research Method Employed 

Literature Review – (25) Experiment – (18) 

Case Study – (14) Action Research – (2) 

The second major branch in IQ research literature is IQ Management. This branch deals with how is it 
possible to continuously improve IQ. This branch is even so important since organizations are in an 
ever-changing environment, new requirements arise, new knowledge is mandatory, new sources of data 
are available, and the perception of users is changing. In order to accommodate the above reality, 
managing IQ seems to be a never-ending cycle like the Systems Development Life Cycle. Literature 
draws from the areas of Quality Management, Information Management and Knowledge Management. 

The third major branch is that of contextual IQ. It is important to note here that probably  Contextual [14] 
IQ does impact the other two areas IQ Management and IQ Assessment. One could question whether 
the Assessment Methodology for assessing IQ would be different in the context of Crisis Management, 
Supply Chain Management or Accounting Services. In some cases, we have intertwining contexts such 
as Decision Making in Crisis Management. To the author’s understanding, Contextual IQ is the one that 
would drive the other two branches, because this is the branch under consideration. The latter is 
supported by the fact that IQ is contextual in nature [18] 

4 INFORMATION QUALITY ATTRIBUTES/DIMENSIONS  
However, due to the generic, contextual and situational nature of IQ, researchers have worked on the 
possibility to somehow quantify IQ. The very basis of IQ is the identification of “Dimensions” or 
“Attributes” of IQ. Based on those researchers would then try to assess them, manage them, improve 
or examine their impact. 

Eppler in his work in 2006 came up initially with 70 different dimensions of IQ, unclassified [19]. However, 
these 70 dimensions are not solely related to IQ nor are they useful in their implementation due to their 
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big number. Another area under IQ assessment concerns the dimensions of IQ. The review has 
identified that IQ is multidimensional [15], [20], [21], [22].  

The choice of IQ dimensions to include when researching a certain area is highly contextual, and 
therefore, one should re-examine all alternatives to resource to the user and the context each time. 
Some dimensions can be objectively measured where others are subjective in nature [23]. While IQ is 
composed up of different dimensions, these dimensions, do require different assessment methods [17]. 
IQ assessment, therefore, is affected by IQ dimensions, which in turn are affected by context and user 
[24].  

 
Figure 2: IQ Dimensions dependent upon User and Context 

5 INFORMATION QUALITY ASSESSMENT  
There are different methods, frameworks which have been used so far to assess IQ. In the following 
table the authors have modified, similar work performed[17], by adding newer ones and removing those 
which were mostly related to data quality.  

Table 2: Assessment Methods 

IQ Assessment 
Method Classification Task Context 

AIMQ[25] Product/Service-Oriented Assess Generic 

IP-MAP[26] Manufacturing-process oriented Model and Assess Manufacturing Process 

IQIP[27] User-Context Oriented Identify Quantify& Improve Web content 

PSP/IQ[28] Product/Service-Oriented Assess Generic 

EVAMECAL[29] Product/Service-Oriented Assess & Improve Generic 

Heuristics[22] User-Context Oriented Assess Web articles 

Survey/Statistical 
Analysis[30] 

User-Context Oriented Assess Three different contexts 

Conformance to 
standards[16] 

User-Context Oriented Assess Facility Management 

Grey clustering 
model[31] 

User-Context Oriented Assess Marketing Information 

These methods range from 1999 until 2020. What is important to note here is that during those years 
not many methods were developed. The papers that were available to us mention the methods stated 
above. The Information Quality Concept is of paramount importance since all products of Information 
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Systems (both operations and decision-making processes) are dependent upon the quality dimensions 
of the input, the processing and the output[32].  

Different methods were employed to assess IQ. What is interesting to note here is the fact, that in the 
most recent works numerical methods have been applied to assess the level of IQ based on user 
surveys. Another very interesting finding is also the fact that again the most recent works are based on 
surveying users in terms of assessing IQ, in different contexts. The latter is particularly important since 
IQ is contextual and depends upon the user. 

Moreover, there are studies that try to involve information constructs from more than one context [30] or 
users from different areas in a more generic context[22], trying to investigate whether their method 
manages to properly assess different information constructs in different contexts[30]. 

6 CONCLUSIONS 
During the process of the literature review, we came across a large number of research papers focusing 
on different aspects of IQ research areas. Our main focus in terms of context was the business 
environment or business relevance. The concept of IQ as opposed to DQ is a very challenging one, due 
to its subjective nature. One of the important findings like in other works was the fact that we still confuse, 
however, to a lesser extent, IQ and DQ. Moreover, more work has been produced to identify the different 
IQ dimensions in different scenarios. The user involvement appears to become more and more 
important, and this is a very important and valid way of moving forward, since information and therefore 
IQ is user dependent. Finally, different new, assessment methods have been designed to accommodate 
different scenarios or contexts taking into consideration newer developments and constructs such as 
infographics and the representational dimension of information. 

The intent was not to have an extensive representation of IQ dimensions or provide a thorough analysis 
of the various assessment methods, due to the fact that they are numerous and from different contexts. 

We would suggest as DQ tools have been developed and embedded in modern BI tools, to now focus 
on IQ and develop and test information constructs in terms of IQ. Since BI tools enable information 
product designers to make available their products in real-time, we would have the ability to receive 
valuable information from the users. The ability to rate an information product will enable information 
product designers to comprehend how to improve their products.  
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THE HEALING BOOKS – THROUGH THE EYES OF THE WRITER 
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Abstract 
In times of globalization processes, when the connection on a socio-cultural level is particularly strong 
and the reflection on individuals is ubiquitous, crisis processes are all-encompassing. The world suffered 
severely from the consequences of COVID-19, which affected not only the existential world of 
individuals, but also all spheres of public life. In times of such trials, the role of science dealing with 
therapy is growing. Bibliotherapy, which originated in the 20th century, is developing its potential in 
relation to the conditions and challenges of the environment. That is why its role is important during 
crisis situations, where the need for psychological support and therapy is crucial. The therapeutic 
potential of writing has long been explored as a real and objective factor that helps to overcome various 
stressful situations to be processed and transformed into a creative act. 

Provoked by the created atypical situation and the possibilities for searching for different forms of dealing 
with the created situation in 2020, the project "Study of attitudes to the therapeutic potential of reading 
in atypical situations for the individual" was launched with Contract № KP-06-H45 / 2 of 30.11.2020, 
funded by the National Science Fund of the Ministry of Education and Science. The research envisaged 
in the project will create a real picture of society's attitudes towards reading as a therapeutic tool for 
dealing with atypical situations for the individual. In the first stage of the project, an author's 
questionnaire was created for conducting a nationally representative survey, the aim of which is to 
establish the perception and use of the therapeutic functions of reading by the population in Bulgaria. 
The project also developed a methodology for conducting interviews with Bulgarian authors in order to 
highlight their positions related to the therapeutic function of the books. Based on the interviews, an 
analysis will be performed to show the position of the artist, who is aware of the potential of the book 
and its role in overcoming difficult life situations through the creative transformation of emotions 
embedded in their work. 

The report aims to present the main hypothesis set at the beginning of the research, as well as the 
methodology and structure of these interviews and to outline the main parameters of the study. The next 
publication will review and analyze specific interviews with Bulgarian writers and cultural figures who 
share their experience with writing and report on its therapeutic role.  

Keywords: COVID-19, pandemic, project, interviews, writers. 

1 INTRODUCTION  
In today's global world, problems have common characteristics and shared challenges to be solved. 
Undoubtedly, the Covid-19 pandemic has accelerated this globalization connection and shown how 
together we must seek solutions to tackle the 21st century pandemic. Civilization markers of culture are 
precisely such a foundation through which societies can build their uncertain present and overcome 
various environmental stressors.  

And it is namely in such a difficult period for humanity that the power of books can be unfolded through 
the eyes of the writer, the author of literary texts. Writers have always been the truest litmus test of what 
is happening today in a time of global crisis, again the creators are the ones who have sought the 
opportunity through the power of words to support the processes of perception and transition through a 
number of changes imposed by the COVID-19 pandemic. 

2 METHODOLOGY 
Under the project "Study of attitudes to the therapeutic potential of reading in atypical situations for the 
individual" with Contract № KP-06-H45 / 2 of 30.11.2020, funded by the National Science Fund of the 
Ministry of Education and Science, a methodology is developed for conducting interviews with Bulgarian 
authors in order to highlight their positions related to the therapeutic function of books. The idea is based 
on the interviews to conduct an analysis to show the position of the artist who realizes the potential of 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3539



 

 

the book and its role in overcoming difficult life situations through the creative transformation of emotions 
embedded in their work. 

The report aims to present the main hypothesis set at the beginning of the research, as well as the 
methodology and structure of these interviews and to outline the main parameters of the study. In the 
next publication we will consider and analyze specific interviews with Bulgarian writers and cultural 
figures who share their experience with writing and report on its therapeutic role. 

Interviews of Bulgarian writers given to various media during the pandemic in the period between 
February 2020 and August 2021 are also presented. The analyzed interviews are given by Bulgarian 
writers who show how social cataclysms can be overcome through the power of the written word. Real 
examples of their activity show the influence and public utility of this type of intellectual activity. In 
addition to works of art, the accompanying initiatives that create an environment and cultivate in the 
individual attitudes to overcome crises are of great importance in resolving crisis situations. 

3 RESULTS 
In a period of long social isolation and disruption of the natural rhythm of life, the possibilities of reading 
as therapy are extremely wide. Many initiatives during the pandemic in Bulgaria were initiated by 
publishers, libraries and various organizations in which the focus was on reading. 

An interesting phenomenon is the writer Alexander Shpatov's initiative to create a collection of short 
stories by contemporary Bulgarian both young and established writers, to provide access to quality 
Bulgarian literature, even at a time when all libraries are closed due to the state of emergency in the 
country. Decameron 2020 is the contribution that Bulgarian storytellers have made to the common urge 
to make sense of the time spent at home and it is related to culture. "This was said by the writer and 
creator of the project Alexander Shpatov during an online conversation with Silvia Vrachovska, the 
Director of the Regional Library "Hristo Botev" in Vratsa [1]. Spatov's main idea is to create a collection 
to be read during the pandemic, like Boccaccio's literary classic Decameron. The main idea implies the 
power of speech versus the power of the pandemic. “Since the time of Boccaccio, literature, and in 
particular, short stories have been a refuge in the days of trial. Now that we inevitably have to stay home, 
we offer you this wide range of stories to read during the pandemic”, says the creators of the idea [2]. 

A week after the begging of the first lockdown (13th of March 2020) in Bulgaria, the Elizabeth Kostova 
Foundation invited members of its creative writing workshops to create new texts. The Foundation urged 
writers to share what they see through their window during lockdown – literally and metaphorically. The 
initiative called “Alone Together” and collected 6 issues (each of which contained 4 stories). Many writers 
wrote their honest texts in Bulgarian and English and shared their way of dealing with loneliness. This 
is an eloquent way that literature helps people dealing with difficulties [3].   

Another event that affects the pandemic period and is directly caused by it is the first published Bulgarian 
novel written during the state of emergency. According to its author, Anton Baev, “writing is an act that 
is performed in absolute solitude, and to some extent the home isolation facilitates this process… This 
novel was written during the external world situation due to COVID -19. I used to write one chapter a 
day – from the beginning of the quarantine in Bulgaria (March 13th, 2020), (…) and you do not know 
when it will end or how ... " [4]. 

Another initiative is called #I'matHomeReading, which is a joint campaign of the Regional Library "Hristo 
Botev" in Vratsa and the largest Bulgarian online media for books and reading - "I read" initiated in mid-
March 2021 during the first quarantine period in Bulgaria. The organizers of the campaign share: "In the 
next few weeks we will try to make staying at home much easier and more enjoyable with a number of 
initiatives. We will, of course, also work from home and will not be bored at all. Staying at home while it 
is the surest way to keep yourself and others healthy is the most responsible action. And combining it 
with reading, it becomes pleasant! ”[5]. The idea of the initiative is to create a space to provide authors 
who want to present their books with the opportunity to express themselves in the period of state of 
emergency in Bulgaria, when libraries, bookstores and shops were closed. Recordings are made that 
are available online. "The idea for the virtual meetings came in the first days of the state of emergency 
to limit the spread of corona virus announced in March 2020. Nine of the leading names among 
Bulgarian writers were presented for nine weeks – Nusha Royanova, Radostina Nikolova, Nevena 
Basarova, Alexander Chobanov, Maria Doneva, Dimitar Kalburov, Alexander Shpatov, Ralitsa 
Gencheva and Radostina A. Angelova. The successful online presentation format for writers was 
resumed with a second lockdown in November. In a series of meetings, book premieres of the latest 
titles published in the last months of the year were made again. The selection of authors included the 
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writers Kamelia Kucher with her new novel Sleep, Katya Antonova with Vanilla's Ingenious Sweets 
Recipes, Georgi Bardarov with the first presentation of the novel Abslovo te, Maria Peeva with the 
beginning of the crime series Incident in Madrid and for the second time a special guest was Nevena 
Basarova with Etiquette Exercises, as a sequel to the bestseller Children's Academy for Good Manners. 

The joint initiative to present authors online once again proves that even in times of social isolation, the 
public library continues to be a preferred partner and innovator, using the opportunities offered by the 
digital environment for its users to access literature and art” [6]. 

In parallel, the ''I Read'' team has provided a series of materials that suggested different ideas for 
spending time at home in the company of books. A 30-day book challenge was organized, where ''I 
read'' and ''Chitatel.net'' ask one book question every day. All this complements the opportunities for 
shared experience and creation of positive emotions through reading in a period of social isolation. 

In times of social isolation due to the pandemic of the new corona virus, Ladyzone.bg has launched the 
#StayatHome series with famous Bulgarian artists – writers, poets, musicians, directors and actors who 
will present their favorite books, movies and music so that everyone can enjoy them – not only during 
self-isolation at home, but also to find inspiration in them at all times. Among the writers involved in the 
initiative is Kalin Terziiski, who shares: "When a person closes in on himself, there is a great chance to 
get to know a little more of the territory of this strange sea, which is himself. And to get to know a sea, 
you need all kinds of navigation devices, astrolabes and compasses; books do a perfect job just that 
way.“ [7]. Medium authors include Maria Laleva, Georgi Gospodinov, etc.  

Georgi Gospodinov shares his thoughts on his participation in #StayatHome: “If we stop reading, writing 
and publishing, waiting for the crisis to pass, it will be a little betrayal and escape. It is the books and all 
the art that tell us, look, there have been such things before, there has been a plague and a pandemic, 
they have passed and the stories have remained. There is Boccaccio's Decameron, written during the 
plague, the Diary of the Plague Year, Shakespeare's plays, Pushkin's poems written in isolation. As 
Mallarmé says, the world exists to become a book. 

I must say here that this crisis has found me far from home and my library, and this is a huge 
shortcoming. Even isolation is not such a problem for me, you can't startle the writer with loneliness, but 
the fact that I can't dig through the library, take out a book, read something, bring it back, check what's 
behind it on the second row, to be surprised by an already forgotten book… I terribly miss such things. 
So, to everyone who is near their libraries, enjoy them, take and read in directions what catches your 
eye. 

On days like these, you can safely go back to an old book. There is a special calm in this. It's like going 
back to a room where you've already lived, everything seems to be familiar to you, and yet it surprises 
you. One needs to reaffirm the existence and permanence of the world. It's the same with going back to 
the old books". [8]. 

Another interesting initiative belongs to the ICU publishing house, which in times of social isolation and 
quarantine, when it is almost impossible to get on a car or a plane and travel, a #TravelWithoutPassport 
campaign is being launched. The publishing house has sent an invitation to replace geographical 
journeys with journeys of the imagination through books. Anyone who wants, from an author to a reader, 
could make a short video to answer the question: "Which book took you the farthest?".  

The campaign aims to stimulate readers' creativity and remind us that some of the most exciting journeys 
do not require a passport – an interesting book is also a way to cross borders. Share your book that 
took you the farthest – whatever it is, whenever you've read it. The focus of the initiative is the shared 
reading experience.  

"It may sound paradoxical, but right now is the time to travel – all of us who enrich our days with books. 
Is there more freedom of movement in time and space, in our imagination, than the one that gives us a 
good story? In the morning, I woke up with a sentence written by my favorite Kerouac: "Because there 
was nowhere to go but everywhere". This "everywhere" is a gift to us today", says Nevena Dishlieva–
Krasteva from the publishing house [9]. 

All the considered initiatives emphasize the existential need for reading and the power that people find 
in literature. Reading is a process that can be analyzed from thousands of points of view and its 
therapeutic function is subject to many more studies. Thanks to the artists in the period of a pandemic, 
another alternative is created to deal with loneliness and emotional imbalance. Thanks to the capabilities 
of modern ICT and social networks, a wide range of readers is reached, no matter where they are. 
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4 METHODOLOGY FOR CONDUCTING INTERVIEWS WITH BULGARIAN 
AUTHORS  

Under the project "Study of attitudes to the therapeutic potential of reading in atypical situations for the 
individual" with Contract № KP-06-H45 / 2 of 30.11.2020, funded by the National Science Fund of the 
Ministry of Education and Science a methodology for conducting interviews with Bulgarian authors in 
order to highlight their positions related to the therapeutic function of the books has been developed. 
Based on the interviews, an analysis will be performed to show the position of the artist, who is aware 
of the potential of the book and its role in overcoming difficult life situations through the creative 
transformation of emotions embedded in their work.  

The main hypothesis set in the study is related to the study of the level of perception of therapeutic 
function by the authors. According to the project team, the artists manage to recreate the world in their 
works so that their stories have the power to help. Among the tasks set by the team is conducting a 
series of interviews among Bulgarian authors to highlight their main attitudes towards the possibilities of 
literature to become a medicine.  

The interviews consist of the following four main modules:  

- Module 1: "Who am I?"  
- Module 2: "Do books cure?"  
- Module 3: "What is/are the book(s) that has/have healed your soul?"  
- Module 4: "Does writing have a therapeutic function for you?" 

The first module uses an individual approach and specific questions for each author. The second module 
aims to hold a discussion in which to highlight the author's attitude to the therapeutic function of reading. 
In this module, it is set to study how familiar the author is with bibliotherapy and its application in Bulgaria. 
The third module focuses on works that are part of the author's emotional world and may have been 
their focus in difficult times. The last module is aimed at studying the authors' attitude to the therapeutic 
function of writing. 

This study is based on some of the results obtained from several pilot studies conducted under the 
project. The study itself is not embedded in the conceptual framework for the creation of the project, but 
it is an opportunity to achieve the most objective picture of some poorly studied processes in Bulgaria. 
It is an opportunity to study the attitudes of artists who create stories that heal, because the artists 
showed through real actions in the period of emergency that their words can help and we all need to 
find support, a friend, and hope in their stories. 

5 CONCLUSIONS 
„Locked up in their homes and in the impossibility of realizing the usual social contacts, in the absence 
of contact with culture through theatre productions, exhibitions, visits to museums, cinemas, etc., people 
are placed in a situation of forced alienation. For many of them, this proves to be a problem.“ [3].  

The initiatives that are presented, as well as the opinion of various writers showed the real potential of 
using books – reading as an activity with a high coefficient of usefulness in terms of mental crises, 
emotional imbalance and social upheavals such as the COVID-19 pandemic.  

In the end, the words of the Bulgarian writer Ralitsa Gencheva are illustrative: “Books help with mental 
pain. I have always said that words heal and I will always believe that. During the periods when it was 
hardest for me, I always turned to books and even experienced catharsis through reading.” [5].  

The next publication will review and analyze specific interviews with Bulgarian writers and cultural figures 
who share their experience with writing and report on its therapeutic role.  
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Abstract 
This paper describes and analyses the goals, process, and results of designing a new informatics 
curriculum for Estonian upper-secondary schools. The action research consisted of five stages: (1) 
participatory design of the curriculum concept, (2) syllabus development for five core courses, (3) 
development of digital learning resources, (4) pilot implementation, (5) adaptation of curriculum, syllabi 
and learning resources based on feedback from reviewers’ implementation. The current paper describes 
the development process of the informatics curriculum and also gives an overview of the problems and 
questions encountered. The Estonian experience could provide an opportunity for other countries to 
modernize the way informatics is taught. 

Keywords: informatics education, computer science, development curriculum, informatics, action 
research. 

1 INTRODUCTION  
Nowadays knowledge of technology is necessary and useful for everyone. Every person is at some 
point in the role of a creator, customer, introducer, or just a smart user of technology. Also, information 
technology (IT) specialists are highly demanded in many sectors. There is a need to produce computer 
scientists for the technology sector but also professionals for different industries, with the required 
qualifications in computer science to support innovation and development [1]. Every student should have 
the possibility to learn informatics to acquire the necessary competency for the future and to have an 
understanding of the diversity of the information-communication technology (ICT) sector to make better 
career choices. Therefore, in many countries, informatics is taught in schools; however, different 
countries have chosen different paths for integrating informatics into school curricula. As a subject, 
informatics has different names: computational science, digital technologies, computing, information and 
communication technology – not all of these have the same field of meaning, but there are overlaps 
between them [2]. ‘Informatics’ is the term used in this article for the subject in the school curriculum as 
it is used in Estonia, and in most of Europe, as an educational term for computing education [3].  

Similar to the way informatics is taught under different names, the content of informatics also varies 
between different countries. While in some countries the content of informatics covers digital 
competencies together with programming, in others it is a comprehensive subject of computing or 
computer science where the ideas of computational thinking are included in some form [4]; in addition, 
media education and media literacy can be included as well [5].  

As a separate subject in some countries, informatics has its own curriculum documents specifying what 
students should know, what skills and attitudes they should have [2]. In some countries (e.g., Australia 
and Poland), informatics is taught as a compulsory subject in upper secondary school, in several 
countries (e.g., USA, South Korea, and New Zealand) as an elective subject, and in others (e.g., Sweden 
and Finland) it is integrated into different subjects [6]. The most common approach is to make informatics 
and computer science compulsory in primary school (e.g., in Sweden, Poland, Australia, South Korea) 
and elective in secondary school (e.g., New Zealand, USA, Norway, South Korea) [4]. 

According to McGarr and Johnston [6], the reasons why informatics is taught in schools in different 
countries can be mostly economic/vocational, social, and educational. The social rationale stresses the 
importance of the societal value of promoting active creators and producers rather than passive 
consumers of technology [2]. The educational rationales identified by Ottestad and Gudmundsdottir 
(2018) include development of logical thinking, programming, coding and problem-solving skills through 
informatics education. The economic/vocational rationale focuses on giving students more opportunities 
to acquire a better understanding of computer programming before entering higher education [7].  
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Estonia has also reasons to develop a new curriculum of informatics and this paper aims to describe 
how the new curriculum for upper secondary schools has been worked out.  

2 ACTION RESEARCH 

2.1 Context 
The current version of the Estonian national curriculum for upper-secondary schools was introduced in 
2011 and it included a few elective courses related to informatics: Using Computer for Inquiry, 3D 
Modeling, Geoinformatics, Robotics and Mechatronics, Programming and Software Development. 
Estonian schools are autonomous and are free to decide which elective courses to offer in the school 
curriculum and how to teach them. A previous study [8] showed that informatics was offered as a 
separate subject in 76% of upper-secondary schools but the prevalent course in these schools was 
Using Computer for Inquiry, which was offered by 81%. Other courses in the informatics domain were 
taught less frequently: 28% of schools taught Informatics, 23% Programming, 21% Robotics, 13% 
Geoinformatics, and 16% 3D Modeling [8]. 

In 2017, the Information and Technology Foundation for Education (HITSA) was tasked by the Estonian 
Ministry of Education and Research with developing a new concept for informatics education because 
the current curriculum did not support career decisions. There was a need to create state-of-the-art 
opportunities with different elective courses that schools can use and combine according to the existing 
skills and needs of the students.  

Action research was chosen as the method to investigate the development of the new concept of the 
informatics curriculum because it is an effective approach to improving teaching quality and solving 
curriculum problems, as well as developing solutions that improve education practice [9]. Data collection 
and analysis take place in each action research cycle and each cycle should include critical reflection: 
a review of what was done and with what results [10].  

The cycle of the action research consisted of five stages: elaboration of principles for the new informatics 
curriculum, creation of the curriculum, agile development of learning materials, piloting the new courses 
in schools, improvement of the learning materials based on the feedback from reviewers, and finalizing 
the courses (Fig. 1). 

 
Figure 1. Stages of the action research. 

2.2 Research stage one 
The process started with an elaboration of principles with various stakeholders in order to choose an 
approach to modernizing the informatics curriculum for Estonian upper secondary schools. 

I Elaboration of 
principles

Oct 2017 - Jan 2018
Various 

stakeholders
Survey

II Creation of the 
curriculum

Febr - Jun 2018
Various experts

Group discussions

III Agile 
development of 

learning materials
Jan - May 2019

University IT 
lecturers and piloting 

schools
Reflections from 

teachers

IV Getting 
feedback
June 2019

Teachers and 
students from 

piloting schools
Survey

V Finalizing the 
courses

Jun - Jul 2019
Reviewers

Survey
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2.2.1 Methods 
The sample consisted of nine stakeholders, including two teachers from upper secondary school and 
one from vocational school, one school principal, two informatics and two non-informatics 
representatives from universities, and one representative of the IT sector, who were asked to spell out 
the problem and discuss different models. The elaboration of principles lasted from October 2017 until 
January 2018. Data was collected with a questionnaire with open-ended questions. The respondents 
had to choose one of the four alternative scenarios for the future informatics curriculum: a) Status Quo 
Plus – continuing with the previous framework and adding only a few elective courses; b) Technology 
Field – supplementing the national curricula with a new field, ‘Technology’, as an umbrella for all existing 
and a few additional elective courses, and making at least two of them mandatory for every student; c) 
Total Integration – integrating the new issues that are relevant for developing digital competence as 
general competence into every subject (e.g., programming in Maths, Physics, and Music); d) Digital 
Garage – a new approach involving creation of a collaborative software project in teams as an alternative 
to individual research work in grade 11 preceded by a selection of subjects by different students. The 
stakeholders had to specify the pros and cons of their preferred model. 

2.2.2 Results 
One stakeholder preferred the scenario of Total Integration while the other eight stakeholders favored 
the Digital Garage model. The stakeholders highlighted various positive aspects of the scenario. Four 
of them mentioned that this scenario supports enthusiastic learning and increases motivation to learn. 
Four stakeholders said that this approach develops teamwork skills and various other general 
competencies to prepare students for both the labor market and the university. Four stakeholders noted 
that it is a flexible solution that does not require a major change in the curriculum; three of them pointed 
out that the focus is on practical work that can replace individual research work that already exists in the 
upper secondary school curriculum. Three stakeholders mentioned that it is an innovative and creative 
solution. Two of them stated that this solution attracts the attention of schools and the public. Two also 
mentioned that it gives students the opportunity to try different roles in a team. Two respondents 
indicated that it would change teachers’ roles, transforming them into supportive supervisors with more 
freedom.  

The stakeholders also pointed out the weaknesses. All nine stakeholders mentioned that the risk of 
failure is high: this scenario is too innovative, teachers do not have enough experience for organizing 
and assessing teamwork. Also, it will be not easy to explain this model to policymakers and school 
principals. Three stakeholders observed that it would be quite a big change: launching the whole system 
would require proper and sustainable elaboration of a lot of parts and it would definitely take time before 
any results can be seen; urgency could complicate the implementation. Three stakeholders pointed at 
problems with informatics teachers: it would be difficult to convince them of this model; teachers should 
be sufficiently supported and motivated. One stakeholder also mentioned that this scenario does not 
cover the needs of all students. 

The stakeholders highlighted important issues to be thought about as an input for the next stage, to start 
developing the concept of a new informatics curriculum. 

2.3 Research stage two 
Based on the results of the first stage and the chosen scenario, Digital Garage, a group of experts 
started working on the new concept and courses for teaching informatics. The goal was to create an 
informatics curriculum that would be as practical as possible, to find an approach for updating the 
curriculum of informatics to give students a better understanding of the IT field, and to support students 
as they prepare for the next choices in their educational path. 

2.3.1 Methods 
The sample consisted of 12 members, including two informatics teachers participating in the Network of 
Estonian Teachers of Informatics and Computer Science (NETICS), one math teacher, one school 
principals, five experts of informatics and educational technology field from three Estonian universities, 
two representatives of the IT sector and one from HITSA. Six of the experts had also participated in the 
first stage. The creation of the curriculum lasted from February to June 2018. The data collection 
involved card sorting and group discussions to agree on the principles of the informatics curriculum. 
Based on these principles the experts defined the skills and knowledge that students should acquire in 
informatics, and that was used as a basis for compiling a list of elective courses, including descriptions.  
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2.3.2 Results 
As a result of the group discussions the following principles were agreed upon: 

• A balance of computational and design thinking should be achieved in the curriculum; 
• The focus should be on a collaborative, real-life software (or software+hardware) prototyping 

project as an alternative to an individual research project; 

• Students should choose a topic and put together a team where each member has a different role 
(programmer, designer, tester, analyst, project manager);  

• Before the project, every student should take 1-2 courses to prepare for his/her role in the team; 

• A flipped classroom approach should be used when designing the curriculum and learning 
resources; 

• Teachers should be involved in the courses and the project as coaches and a mentor from the IT 
sector should also provide support for the project [11]. 

By the end of the second stage, a curriculum with five elective courses had been created (Fig. 2). The 
length of each course was 35 hours, based on the length of the school term in Estonia. For each course, 
the concept specified outcomes and descriptions, learning content, and activities. The choice of the 
courses was based on the different roles that students would assume in the software project and the 
knowledge they need for that. 

 
Figure 2. The new concept for teaching informatics in upper secondary school. 

After these courses, students would assemble in a team where each one had a function and a role in 
developing their original project. Every group should have students with different competencies and 
tasks: project manager, designer, programmer, tester, analyst. This was the focus of the concept, but 
schools can also choose another approach: to offer upper secondary school students only different 
courses, without making a project. 

In addition, a concept of an online learning environment was agreed upon. It should consist of the 
following components: an interactive textbook built on WordPress with Pressbooks plugin and H5P 
templates for interactive self-tests; Moodle with VPL (Virtual Programming Lab) plugin for conducting 
and assessing coding exercises; Trello, Github, Slack, and GSuite for teamwork.  

This concept with these courses was the input for the next stage – creating learning materials. 

2.4 Research stage three 
During the third stage, based on the concept of the new informatics curriculum, learning materials were 
created and piloted in cooperation with universities and upper-secondary schools.  

2.4.1 Methods 
The sample consisted of authors of materials from three Estonian universities. A group of authors 
participated from every participated university, twenty-one people in total. The expert group of the 
University of Tartu developed materials for courses “Programming” and “Software engineering”, Tallinn 
University for courses “User-centered design and prototyping” and “Software analyses and testing”, and 
Tallinn University of Technology for the course “Digital services”. The development of the course 
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materials lasted from the beginning of 2019 until the end of May 2019. It was an agile process that 
included ten pilot schools from different parts of Estonia: one vocational school, one private full-cycle 
school (grades 1 to 12), eight upper-secondary schools (grades 10-12). At the piloting schools, 11 
teachers participated in this process (including 7 women and 4 men; all teachers had at least 3 years of 
experience in the field of education or informatics), with 22 classes and 472 students (63% boys and 
37% girls). The class sizes ranged from 9 students to 37 students. Different courses were piloted by 
different classes and some of the classes also piloted more than one course (Table 1). 

Table 1. The number of classes that piloted the courses. 

Course Programming Software 
development 

User-Centered Design 
and Prototyping 

Software Analysis 
and Testing 

Digital 
services 

Number of 
classes 7 5 6 3 6 

The volume of the courses was 35 hours. There were 16 contact lessons planned with students and 
individual work with materials was required before every contact lesson. After every developed chapter 
had been piloted, the 11 participating teachers gave feedback to experts about the learning process and 
the structure and content of learning materials. There were 8 items for feedback. The teachers also 
made recommendations for improvement. Based on the suggestions and corrections of teachers, the 
authors of the materials made changes to the content of the courses.  

2.4.2 Results 
The materials of the five elective courses with interactive textbooks for upper secondary school students 
were created and piloted. The learning materials for the courses included various types of content: text, 
images, videos, practical examples, interactive exercises and self-tests made with H5P and 
collaborative tasks, projects for face-to-face workshop sessions. There were also supplementary 
materials: definitions and instructional materials for teachers. The materials of each course covered 7-
8 themes (Table 2). 

Table 2. Themes of courses. 

Course Programming Software 
engineering 

User-centered 
design and 
prototyping 

Software analysis 
and testing Digital services 

Number 
of themes 8 8 8 7 7 

Themes Introduction. 
Conditional 
sentence. 
Cycle. 
Strings. 
Graphics. 
Sequence. 
Function. 
Data 
exchange. 
Simple user 
interface. 
Summary. 
Control tasks. 

Introduction. 
Two-dimensional 
sequence. 
Two-dimensional 
cycle. 
Data exchange. 
Data structures. 
Recursion. 
Software 
development. 
Software project. 
 

Design concept and 
design process. 
Mapping the needs 
of the target group. 
Personas and 
scenarios. 
Conceptual model. 
User Interface 
Prototype (LoFi). 
Interactive 
prototype. 
Usability and its 
evaluation. 
Prototype 
presentation. 

Software quality. 
Who is an analyst? 
Software 
development. 
Requirements. 
Who is a software 
tester? 
Basics of software 
testing. 
Conducting testing. 
Presentation of 
testing results. 
 

The state in the 
context of digital 
services. 
Business 
environment and 
management of 
digital services 
creation. 
Development of 
digital services. 
Server, web server, 
and service 
installation. 
Web management 
and users. 
Security and quality. 
Final project. 
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There were 12-22 contact lessons during piloting at different schools. Lessons lasted from 75 minutes 
to 90 minutes. The learning process proceeded mostly without problems, but some teachers noted that 
the flipped classroom approach was not easy for students. Some parts of the courses needed further 
clarification and extra support. There were also some technical problems. However, the content of the 
courses was mostly suitable for the students in the teachers’ opinion (Fig. 3). 

 
Figure 3. Teachers’ feedback about the structure and content of the courses materials. 

For the most part, the teachers agreed that materials were understandable (80%), well-articulated (78%) 
and included enough practical tasks (75%). However, the teachers (40%) also noted that the number of 
interactive exercises was too low.  

2.5 Research stage four 
In the fourth stage, feedback from students and teachers at the pilot schools was collected after the 
course to supplement and correct the materials. 

2.5.1 Methods 
Feedback was collected right after the end of the pilot courses in June 2019. The post-pilot online 
questionnaire was filled out by 223 piloting students. All 11 teachers from the 10 piloting schools 
completed the questionnaires, too. The questionnaire included 13 items and was identical for teachers 
and students. Five items of the questionnaire were about the learning materials, six about the learning 
process, and two asked for an overall opinion about the course. All items were rated on a 5-point Likert 
scale and the respondents could add open-ended comments on their ratings.  

2.5.2 Results 
Many students and teachers found that the general quality of the materials was good: 78% of teachers 
and 63% of students agreed with that statement (Fig. 4). The difficulty of the content seemed suitable 
(79% of teachers and 58% of students). As in the previous stage, teachers had not been satisfied with 
the level of interactivity, the authors of the courses had added more interactive tests, and now 84% of 
teachers and 60% of students agreed that there was enough interactivity. However, there seemed to be 
some problems with using the materials because both groups were less positive about the ease of use 
(54% of teachers and 44% of students).  
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Figure 4. Students’ and teachers’ feedback about digital learning materials. 

In their open-ended answers, students pointed out that the theory part should not be too long and 
complicated and it should include practical examples. Students mentioned that they liked the most 
interesting, creative, and practical tasks. The group work assignment should be clearly worded, and an 
optimum volume is required. They also observed that some group work and tasks were difficult.  

Teachers were generally satisfied with the materials. They mentioned in their feedback that there should 
be more differentiation and visuals in the materials. In some chapters, there was a lack of practical 
examples. WordPress as a platform of the materials is suitable but some chapters should be more 
structured, and with a possibility for students to leave feedback on whether they understood the topic. 
Teachers also mentioned that the materials should be better articulated; sometimes there were too many 
materials for one chapter, or they were too difficult, and students needed more detailed instructions and 
examples. They also highlighted some specific mistakes and technical problems. 

Students (52%) were quite positive about the organization of the learning process (Fig. 5). Students and 
teachers both agreed that with these courses students can learn flexibly (49% of students and 78% of 
teachers). Teachers felt that the tasks for in-class lessons were too voluminous (47% of teachers and 
30% of students) and the proportion of contact hours was too small (47% of teachers and only 18% of 
students).  

 
Figure 5. Students’ and teachers’ feedback about the learning process. 
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In their open-ended answers, some students said that the flipped classroom approach was difficult, and 
they preferred to learn in the traditional way, whereas others mentioned that it helped them learn flexibly 
at their own pace. Teachers also mentioned that they needed extra time for preparation due to using 
the course materials for the first time, but it would be much easier next time. Students said that the 
organization of the courses was convenient for them. 

The general opinion about the courses was positive because 62% of students and 93% of teachers 
agreed that the courses are helpful for learning informatics (Figure 6). Of all respondents, 64% of 
students and 85% of teachers agreed that their school should offer the course in the future. 

 
Figure 6. Students’ and teachers’ general opinions on the courses. 

2.6 Research stage five 
In the fifth stage, the materials were reviewed by experts from universities and upper secondary schools. 
Based on this feedback, the final changes to the materials were implemented and support resources for 
teachers were created. 

2.6.1 Methods 
The learning materials of the new informatics courses were reviewed in June and July 2019 by eight 
experts who had not participated in the earlier stages of the process: four informatics teachers (all with 
teaching experience of more than 10 years) and four IT experts from universities (all with experience of 
more than 5 years). Each course was reviewed by two experts, one IT teacher, and one expert from a 
university. Two experts reviewed two courses because Programming and Software engineering are 
closely related. The experts filled the feedback questionnaire consisting of 14 items with a Likert scale. 
There was also a possibility to add open-ended comments. 

2.6.2 Results 
The aspects of the course materials that were rated highest by the experts included a connection with 
real life and interactivity of the technical solution, which enables independent learning, is easy to 
navigate, and allows active learning methods. Only for the course “Software analyses and testing” the 
rating of the last-mentioned item was lower (Table 3). 

Lower ratings were given by the experts to differentiation in materials. Special attention must be paid to 
this aspect by the authors of the courses “Design and prototyping” and “Software analyses and testing” 
and “Programming”. The experts pointed out that the materials of the courses “Digital services”, “Design 
and prototyping” and “Software analyses and testing” should be reviewed and linguistically corrected. 

The experts also suggested adding more self-assessment possibilities and matching the style and 
structure to the course “Software analyses and testing”. Every course should include support resources 
for teachers with methodological tips. 

The authors received the feedback and a detailed list of suggestions to make corrections and 
improvements. At the end of August 2019, the materials were supplemented and adjusted. The authors 
also added methodological resources for teachers after which the courses were ready to use. 
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Table 3. Reviewers’ feedback on course materials. 

The learning material Programming Software 
engineering 

Design and 
prototyping 

Software 
analyses 

and testing 
Digital 

services Average 

Connection with real life 5 4.5 4 4.5 5 4.6 
The technical solution is 
interactive 

5 5 4.5 4 4.5 4.6 

Allows the active learning 
methods 

5 5 4 3.5 5 4.5 

Enables independent 
learning 

5 4.5 4 4 5 4.5 

Easy to navigate 4 4.5 4 5 5 4.5 
Explanations of terms are 
appropriate 

5 4.5 3.5 4 5 4.4 

Information is presented 
appropriately 

4.5 4.5 3.5 5 4.5 4.4 

Supports the achievement 
of learning outcomes 

5 4.5 3.5 4 4.5 4.3 

Develops 21st-century 
skills 

4.5 4.5 4 4 4.5 4.3 

Content is correct  4.5 5 4 4 4 4.3 
The language is 
appropriate 

5 5 3.5 3.5 3.5 4.1 

Allows integration 
between subjects 

4.5 4.5 3 4 4 4 

Directs to find information 4.5 4.5 3.5 4 3.5 4 
Allows differentiation 3.5 4 3 2.5 4.5 3.5 

3 DISCUSSION AND CONCLUSION 
The process of the development of the informatics curriculum in Estonia lasted less than two years. The 
goal was to modernize informatics teaching and prepare students better for their future career decisions, 
meaning that the economic/vocational rationale [6] for creating a curriculum was used. As the result of 
this process, a new concept of informatics was created, with five courses to better reflect the diversity 
of the IT sector. As in many countries [4, 6] we also opted for adding informatics as an elective course. 
Action research with five stages was chosen as the method to investigate the process. This process 
was broad-based because of the involvement of various stakeholders at different stages: experts from 
universities and the IT sector, school principals, teachers, students, and policymakers. This kind of 
involvement of diverse stakeholders helped to take into account different viewpoints and to ensure a 
connection with real-life as was agreed upon by the experts.   

The novelty of this curriculum development in Estonia was that the courses were developed in an agile 
process that included authors, piloting schools, teachers, and students. This approach made it possible 
to react quickly and take any feedback and suggestions into account immediately in the drafting of 
subsequent chapters. Teachers and students were involved in the process and were able to offer their 
input on the course materials. The university IT experts who created these courses were able to quickly 
learn from the feedback and take it into account in composing the new topics.  

There are also some limitations of the curriculum development process in Estonia. The development 
process suffered due to a tight time schedule, which sometimes affected the results. Some of the 
courses were piloted by a smaller number of classes and their feedback was limited. During this process, 
courses were created but piloting of the students' collaborative software project is yet to be completed 
and it will show how this concept will work as a whole.  

The Estonian experience could provide an opportunity for other countries to modernize the way 
informatics is taught. 
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THE PLACE OF THE LIBRARY IN A PERIOD OF CRISIS: THE 
EXPERIENCE OF REGIONAL LIBRARIES IN BULGARIA DURING A 
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Abstract  
Libraries are institutions with universal rules for access to knowledge. Faced with the challenge of the 
crisis caused by the global pandemic – COVID-19, libraries around the world have joined forces to 
develop strategies, plans and transformations to overcome the atypical situation in which they find 
themselves. Bulgarian libraries did not stay away from such reactions. From the synergy as a result of 
unifying efforts against crisis situations, a diverse approach to overcoming the pandemic crisis can be 
traced in each library. According to the specifics and possibilities of the different types of library 
institutions, their activities during the period of emergency situation ran in a different way. That was also 
imposed by the possibilities of reorganization of the working process and the availability of technology 
resources of the institution. Тhe methodologies that are applied in terms of reading and approaches to 
different types of readers – by age groups, reading interests and psychological attitudes towards the 
environment are especially important and successful in such situations. Despite the digital world in which 
we live and the irreversible change of the libraries even before the pandemic, it is necessary their 
activities to be modified on a larger scale – they have to become hybrid structures, more flexible in the 
current dynamic environment, which have to preserve the physical image of the library and at the same 
time to redefine the classical library services in an innovative way. 

The purpose of the report is to present how regional libraries in Bulgaria in times of crisis are a focus for 
their users. An analysis of the initiatives carried out during a pandemic (mainly online) will be made and 
in this way the readers will be typologized with their attitudes and information needs in a crisis situation. 
A comparison will be made of the activities of the Republic of Bulgaria with initiatives conducted before 
the pandemic. The obtained results will highlight the differences in a normal and atypical situation for 
the individual. 

Keywords: Bulgaria, regional libraries, atypical situations, COVID-19, bibliotherapy. 

1 INTRODUCTION  
 “Books and libraries are two unique human creations that reflect the historical and cultural development 
of mankind. In the many years of prosperity, people not only learned to seal their knowledge on a variety 
of materials – from clay plates, palm leaves, papyrus scrolls, parchment codices to paper pages and 
electronic media today, but also to store and transmit them from hand to hand, from generation to 
generation. Treasures created thousands of years ago from the knowledge of writers, philosophers and 
scientists have reached us thanks to the centuries-old efforts of librarians to preserve this wealth in 
carefully maintained libraries. 

Throughout their millennial history, libraries have undergone various transformations influenced by 
socio-political, economic, and cultural factors, but they have always been an important public institution. 
Changes in the social development of mankind have led to changes in the activities, structure, and 
functions of libraries.” [1].  

The global crisis caused by COVID-19 has imposed lasting changes in all spheres of public life. Libraries 
as institutions with a long history and conservative agenda and functionality in terms of their structure 
have had to change and update their way of existence and impose a new stereotype on the services 
they offer. “During the emergency situation in Bulgaria, libraries were faced with a serious challenge. 
The abrupt interruption of their work, as well as the range of obligatory anti-epidemic measures led to 
the situation of finding a balanced version for the normal working process.” [2].  

The way they reach their users has changed, including the latest digital-born generations. Bulgarian 
libraries are no exception to this crucial crisis stage in their modern development. The regional libraries 
which are 27 in Bulgaria, covering all regional centers, show the steps taken towards changes in view 
of the mandatory virtualization of all services offered, dictated by the global pandemic. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3554



 

 

2 METHODOLOGY 
The proposed study aims to show the flexibility of libraries during an atypical situation caused by the 
global COVID-19 pandemic. The focus of the study is based on observations on regional libraries in 
Bulgaria. With the help of the method of comparative analysis of the offered services, the types of users 
– before and during the pandemic, the innovative strategies of the libraries, the new services and the 
degree of flexibility they apply to cope with the new environmental conditions can be distinguished. For 
clarity and completeness in the presentation of the experience of the Republic of Bulgaria in a pandemic, 
the regional division of the library network will be used and thus libraries will be grouped. The division 
by geographical regions of the considered regional libraries remains unchanged in the new 
epidemiological situation.   

3 RESULTS 
“Today, libraries must be the place that provides all the necessary opportunities for the full development 
of both the individual and society. To continue to be a necessary and important institution in social 
development in the future, libraries must consider the changed conditions in the modern public 
environment and respond with adequate policies, activities, and up-to-date information resources. 
Retaining their main functions, library institutions today must find new approaches, ways and means to 
meet public needs, to upgrade their traditional role, without in the least belittling it, to find new ways to 
modern, socially active, and demanding audiences, to be as useful and adequate to the reader’s needs 
and interests.” [1]. The corona virus crisis has affected all of humanity and all processes and activities. 
„Rapidly changing living conditions have led to the cessation of production, the demise or the emergence 
of new professions, the reorganization of everyday life and of the work process. All this has become a 
prerequisite for an even faster transition to the essence of information civilization, a transition that started 
to be implemented on an increasingly larger scale in different parts of the world. At the perceptual level, 
all this was accompanied by many negative factors such as: fears, crises, distrust of institutions, etc. 
We have witnessed how a radical change in the foundations, on which people rely, also leads to a radical 
change in their behaviour and adaptability to the environment.“ [3]. 

“Some libraries orient themselves quite quickly in the emergency and use Facebook as a means of 
communication with their readers. Others take a little longer (about 1 month from the introduction of the 
state of emergency) until they can use the potential of the social network. Some other libraries create 
their pages in the social network, namely during the period under review. There are also libraries that 
create their pages after the period of complete isolation. Some libraries rely on individually created 
content, i.e., they generate content themselves – share photos of authors and books with information 
about them. Another part relies on many publications during the period, but a large part of it is the sharing 
of links to external sites. Other libraries combine the model. Many of regional libraries intensify their 
activities to create posts on social networks by creating virtual exhibitions, virtual walks, activating 
YouTube channels by adding new videos with interesting and curious facts about the preservation of 
cultural values.” [4]. 

For optimal presentation and analysis of the activities of the Bulgarian public libraries during a pandemic, 
they will be examined by regions on the basis of information presented on their official websites, which 
reflect the current state of the respective library. Thus, it will be possible to highlight the dynamics of 
consumer attitudes, the development of the services offered and the degree of online access to them. 

3.1 Northwest Region  
The Regional Library "Mihalaki Georgiev" in Vidin has a modern interface on its official website; digital 
collection – personalities – Vidin, e-rewriting of books; the service called ''Ask the Librarian'' [5]. It is 
impressive to hold various outdoor initiatives in the summer – festivals, workshops, forums, talks on 
topics of interest to different groups of readers. 

The library in Vratsa has the "My library" platform providing online access to services. The following 
collections from the electronic format stock can be found in the Digital Library: "Photographs", 
"Postcards", "Authentic Folklore – Audio and Video Recordings", "Heritage – Books and Collections", 
"Hristo Botev" [6]. 

The regional library in the city of Lovech provides various initiatives for remote access, such as viewing 
of virtual exhibitions, the "Lovech region" digital library, online recitals, virtual showcase, access to 
modern periodicals to be read online. In addition to the e-catalog, the My Library platform can use the 
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current reader's card number to check reader card data online, request or overwrite library materials, 
reserve books or contact the library by email [7].  

The Geo Milev Library in Montana has developed the e-Northwest portal and reading area, the aim of 
which is to provide publicly available digital information through a combination of a traditional and a 
virtual library [8]. Online media literacy training for 55+ people is provided. 

The library in Pleven impresses with a poorly developed site, which has a rather informative function, 
but is not helpful to users [9]. 

3.2 North Central Region 
In addition to its digital library, the Regional Public Library "P. R. Slaveykov” in Veliko Tarnovo has an 
access provided to e-online catalogs, e-editions, bibliographies and professional editions for free access 
[10]. 

In the Regional Library "Nikola Palauzov" in Gabrovo, it makes an impression that e-services are offered, 
which give the opportunity for making various requests online for the registered users. These library 
services make remote access to resources possible and can attract more users, especially in a 
pandemic situation. The library provides its readers with access to a large amount of digital content - 
new e-books that are suitable for reading over the Internet or for downloading in various formats. The 
collection includes a large volume of books from the Bulgarian and English classics as well as new 
books. The library also has an e-catalog of periodicals, which contains information about available 
Bulgarian and foreign newspapers, magazines, bulletins in paper or electronic media for the period from 
the Bulgarian Revival to the present. The library's website also has a specially developed mobile version, 
which significantly expands the accessibility and convenience of finding information from the library 
remotely without the need for a computer [11]. 

The digital library in Razgrad includes e-access to printed publications from the nineteenth century, 
bibliography, as well as an edition dedicated to 145 years of library work in Razgrad. As part of its public 
function, the library has a portal that is useful for making inquiries and informing users from various 
spheres of public life – e-health, e-employment, e-government [12].  

The library in Ruse has a functional website and an updated interface, providing its users with 43 digital 
collections, divided into the following thematic categories: Bulgarian Literature, Ruse, Bulgarian History, 
Postcards, Bookplates and Cartoons, Holidays and Celebrations. E-services offered by the library 
include delivery of library documents, bibliographic reference, factual reference, current information, 
sound recordings. The library also has a portal that is useful for making inquiries and informing users 
from other spheres of public life – e-finance, e-employment, e-health [13].  

The Regional Library ''Parteni Pavlovich'' presents the e-Silistra platform, which offers full-text digitized 
periodicals, an e-portal of memory and knowledge providing access to routes of historical memory in 
the region [14]. 

3.3 The Northeastern Region 
The library in Varna is one of the most developed in terms of offering digital e-services in Bulgaria (online 
ordering of books; e-bibliographic references, interlibrary loan from other libraries in the country and 
abroad, independent return and borrowing of books) and providing digital collections from a public library 
in Bulgaria. There is an E-order of books and periodicals; the Bibliomat service enabling readers to 
borrow literature about the home outside the working hours of the library with a 24/7 access [15]. 

The library in Dobrich offers e-services, which include an online catalog, e-delivery of documents, a 
digital library presenting periodicals from the region, as well as digitized editions of history books. They 
are divided into digital collections on the occasion of anniversaries, such as "100 years of the Dobrich 
epic", September 5th-7th, 1916. [16] Useful e-services for different categories of users are e-education, 
e-health, e-culture and Green library, providing up-to-date, rich and reliable information from the relevant 
public areas. 

The regional library in Targovishte has a digital library, which presents a wide range of full-text digitized 
periodicals from Targovishte and the region from the late nineteenth and early twentieth century [17]. 

The library in Shumen impresses with its diverse digital collections of periodicals and books, e-indexes. 
The library also has one of the largest digital libraries, providing for free access to digital copies of some 
of the most valuable collections of the library - Revival Old Print Collection, Shumen Periodicals, Local 
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History Collection, Archives of famous people, editions of the Library [18]. My Library, offering online 
borrowing, rewriting and reserving books. 

3.4 The Southwestern Region 
The library in Blagoevgrad has a digital library, including a bibliographic index of the artistic life in 
Blagoevgrad, a digital collection called "Local History", e-bibliographies, the service "Ask the Librarian" 
through an e-form [19]. 

The regional library in Kyustendil offers e-editions such as bibliographies, catalogs, books and 
collections. The children's department launched the "Virtual Library" initiative, which aims to support the 
educational process and extracurricular activities at school [20]. 

The Regional Library "Svetoslav Minkov" in Pernik has an e-catalog, e-bibliographies, virtual windows, 
other online services are not highlighted on the official website [21].  

The Sofia Library has a strong presence of online services such as the already established Digital 
Platform "Serdika", "Autographs" collections, e-bibliographic indexes, Bulgarian literary classics, access 
to e-editions, which are fully text digitized [22]. 

3.5 The Central Southeastern Region  
The regional library in Pazardzhik has an e-library offering the following online services: e-catalog, the 
most read in the library, new titles, borrowed books, as well as a digital collection entitled "Online access 
to the literary heritage of the region" [23]. The rich set of virtual services is not so impressive, as well as 
the lower level of updating the site. 

The Plovdiv Library has a digital library that updates and presents its valuable collections [24]. 

The Regional Library "Nikola Y. Vaptsarov" in Kardzhali has an e-directory through which users of 
different ages and social categories can find information about social services, e-books, convenient 
software, guides, tests and other useful information related to work, education, training, taxes, laws and 
leisure; e-showcases presenting virtual exhibitions [25]. 

The Regional Library "Nikolay Vranchev" in Smolyan has an electronic catalog, Europeana – digital 
library "Memory of the Rhodope Mountains", "What I owe" revision, virtual reference service (written 
bibliography, current thematic information, scanning), electronic reference Smolyan, video channel 
presenting video materials for books, authors, events and opinions of readers, e-library "Creators of the 
Rhodopes", virtual exhibitions [26]. The library also has a Virtual Methodical Cabinet, including 
information about the libraries in the region, qualification events, methodical materials, good practices 
from the Rhodope libraries. 

The Regional Library "Hristo Smirnenski" in Haskovo has a digital library, united in the following 
categories: books, periodicals, archival documents, posters, anniversary newspapers, cards and 
photographs. The Digital collection "Haskovo and Edirne – Cultural and Historical Destinations" presents 
information about the cities in the above types of documents [27]. The site also has electronic 
bibliographies – for example, of the publisher Alexander Paskalev – the founder of modern book 
publishing in Bulgaria. 

3.6 The Southeastern Region 
The library in Burgas is located in a new building, which fully meets the requirements for modern space 
with all technological introductions – virtual tour, conference halls, children's library, many spaces for 
independent work, and places for recreation. The library also has an audio catalog [28]. The site is under 
renovation and the full range of services is not available. 

In the library in Sliven, the newly introduced service is related to inquiries and saving of library materials 
by e-mail [29]. 

The diverse set of services supported by the Regional Library in Stara Zagora is impressive – the new 
service for independent return of books by readers 24/7 at a time convenient for them. The library offers 
bibliotherapeutic counseling; programming for children with the robot Finch; first steps in programming 
for children with a robot bee; practical classes for children with STEM constructors; mobile and digital 
exhibitions [30]. The digital library in Stara Zagora provides online access to the region's literary heritage. 
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From the observations on the website of the Regional Library "Georgi Rakovski" in Yambol the extremely 
poor performance of its virtual services is impressive – digital archive, presenting the local periodicals 
and e-books about Yambol [31]. In the list of the presented services, apart from the traditional library 
services, such as a written bibliographic reference, delivery of library documents through the use of an 
interlibrary loan service, preservation of documents, printing and scanning of documents, there are no 
others. 

Based on the reviewed official information from the sites of the regional libraries, the following 
conclusions can be drawn: 

1 Almost all libraries have improved the interface of their official websites.  
2 The services offered have become diverse in order to expand the consumer audience – from 

digitally born to older age groups. 
3 The widespread use of social networks during the pandemic is impressive due to the rapid 

updating and immediate access to a wider audience, as well as the lack of a requirement for a 
high technical culture. It is there that the efforts of librarians are redirected. 

4 The sites are updated more slowly and in most cases the scarce virtual services are impressive. 
5 The crisis of COVID-19 has strengthened the contact from a distance and thus in all libraries the 

traditional services can be available online. This is one of the advantages of the crisis, which has 
made the remote access mandatory. 

6 The mass use of social networks during the pandemic is impressive due to the rapid updating and 
immediate access to a wider audience, as well as the lack of a requirement for a high technical 
culture. It is there that the efforts of librarians are redirected. 

7 The sites are updated more slowly and in most cases the scarce virtual services are impressive.  
8 In a crisis situation, the lack of a common information base to present resources from different 

libraries is more visible in order to enrich them and avoid duplication in the presentation of different 
digital collections, such as the presentation of old printed editions.  

4 CONCLUSIONS 
“For millennia, libraries have been the treasuries in which the achievements of the human spirit, science 
and culture are collected, stored, systematized, and made available for use. At every stage of the 
development of human civilization, the need for existence and the important role that the library plays 
as a centre of knowledge, as an educational, cultural and information centre in society is realized. More 
than 2000 years ago, the Roman politician, philosopher, lawyer and orator Marcus Tullius Cicero said, 
“If you have a garden and a library, you have everything you need”. Today, libraries continue to be one 
of the most important institutions in public life – they are a key element of the modern information society 
and the united global information space.“ [1]. Libraries are institutions with universal rules for access to 
knowledge. Faced with the challenge of the crisis caused by the global pandemic – COVID-19, libraries 
around the world have joined forces to develop strategies, plans and transformations to overcome the 
atypical situation in which they find themselves. Bulgarian libraries did not stay away from such 
reactions. From the synergy as a result of unifying efforts against crisis situations, a diverse approach 
to overcoming the pandemic crisis can be traced in each library. 

“In response to the pandemic, the use of already existing digital resources, online events, campaigns 
and meetings in social media in Bulgarian libraries have seen an upsurge, together with the design of 
innovative online projects. The numerous initiatives conducted and taking place online have 
consolidated the innovative role of the librarys. They continue to interact meaningfully with each other 
in a time of social distancing, albeit through the contemporary information and communication 
technologies.” [2]. Libraries during a pandemic do not maintain their status quo – it is dynamic in order 
to expand the range of services offered, which have so far been under-represented, and some of them 
have been absent from the agenda of the respective libraries. „According to the specifics and 
possibilities of the different types of library institutions, their activities during the period of emergency 
situation ran in a different way. That was also imposed by the possibilities of reorganization of the 
working process and the availability of technology resources of the institution.“ [32, 33]. The accelerated 
dynamics of the online services offered is impressive in some libraries, which were absent before the 
pandemic. Global trends show that the present and future of libraries are in the hands of technological 
progress. And every crisis, in addition to defeats, provokes and stimulates the growing steps in the 
information world.  
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Abstract 
The visual language method has proven its versatility and efficiency over the years. Nowadays, it is 
functional and allows students to explore new means of learning, in a creative manner and without 
perceiving a work overload. 

The teaching experience is the use of infographic language, and works in various pedagogical fields, 
analyzing and using ICT in teaching. To achieve the development of their creativity, the teaching tool 
“Do it yourself” is used, which enhances students´ strengths and skills. Diversity is also addressed, in a 
social context of communication and technology. To represent the didactic content, we must look for 
everyday languages that convey complex messages. The infographic tool facilitates the transfer of 
information in an innovative and easy-to-understand way. 

The following article focuses on the analysis of the results obtained from the application of this 
educational innovation at the Universitat Politècnica de València -UPV-, Spain. Teaching innovation is 
part of the Project of Educational Innovation and Improvement "Digital tools for the acquisition of 
transversal competences and the use of the SDGs online platforms", within the Institute of Education 
Sciences, at the UPV. 

The infographics have been prepared by students and teachers, generating abstraction to express 
themselves with a creative language, adapt to easy codes and convey a complex message, with a visual 
structure. We, as teachers, have the challenge of using this technology as an improvement of our 
methodological tools, opening infinite possibilities, in which motivation will be the main factor. 
Keywords: Infographic, Visual Language, Teaching Innovation, SDG, Pedagogical Tool. 

1 INTRODUCTION  
The main objective of the Infographics project, within the UPV, is to promote the use of ICT, specifically 
infographics, to develop of a joint teaching strategy, through the use of multiple forms of representation 
and evaluating the tools to dynamize the contents in a diversified way, in which the synthesis and 
abstraction of complex contents are the main purposes. With this, it is proposed to promote dynamism 
and foster creativity in the visual representation of student content, enhancing the coexistence of 
multiple forms of representation. 

As university teachers, we are sometimes aware of the complexity of certain content, which needs to be 
imparted to students. As they progress to upper courses, this complexity, which can occur in all subjects 
of the degree, can lead to students perceiving it as a work overload. This situation can sometimes 
become challenging, given that our evaluation tools, though very useful and valuable, require an extra 
effort from students to truly comprehend difficult content.  

At present, from the PIME team, a series of conclusions have been developed, based on the results 
obtained in the implementation of the project, which place infographics as a tool capable of generating 
a cooperative space. According to Fernández and García [1]: “Although there is no single definition of 
the term, there is a broad consensus in defining it as “a set of methods in which students work together 
in small groups and help each other achieve learning objectives”” [2]. 

Regarding the possible applications of the content obtained with the infographic tool, we could highlight 
the use of infographics as part of the process of social transfer in research and teaching. In the previous 
edition of this congress, we presented the results of the infographic application in the Final Degree and 
Master's Projects, concluding “the use of infographics constitutes a facilitating element, at the moment 
when the Learning methodology is launched. Service, establishing communication with society, to which 
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an interpretive code is provided, adapted in visual keys to understand technical aspects used in the 
university environment” [3]. 

The reason for the use of infographics as a first teaching experience, within a project formed by various 
subjects, degrees and masters at the Polytechnic University of Valencia, is given by the integration 
capacity of the tool, with a purpose of synthesis, responding to a visual schematization of ideas and 
content, from infinite points of view, as many as the number of students in the classrooms. 

2 METHODOLOGY 
The employed methodology (FIGURE 1) has been a first planning by the teaching staff about the didactic 
units that had to be worked with the Infographics and later presented to the students. In the 
implementation phase, it has been considered to elaborate individual infographics and sometimes 
collaborative ones for the proposed topics. In the evaluation phase, objective parameters have been 
followed, together with rubrics and continuous monitoring, through a portfolio. 

 
Figure 1. Methodology of the project. Source. 

2.1 Planning 
Selection of the topics to work with the infographics, by the teaching staff. These content units have 
focused on essential complex concepts, structural and, if possible, transversal, always linked to 
professionalization within the different subjects. 

In Paricio's words “certain strategically selected problems force the student to think from the key 
concepts that make up the expert's thinking. The teaching challenge begins by identifying those 
concepts that are key to reasoning in a certain area. " [4] 

2.2 Approach  
The approach was a fundamental step for the students, so that they understood that they had the 
freedom to choose the languages and computer programs. A list of the main programs that could be 
used was provided at the beginning of the course, amongst which Piktochart® [5], Canva® [6], Visually 
[7] or Genially [8] stood out.  

All of them are intuitive and do not present great complexity, in addition to adapting to various visual 
models, making it easier to accommodate different approaches in a flexible way, developing the DIY-
Do It Yourself teaching tool. This strategy has turned out to be a motivating element, as it empowers the 
users by giving them a greater control [9]. 

Students were always given the possibility of using the free programs that were available for them, from 
basic versions to more complex programs, these were always provided free of charge in order to 
promote equal access to technological tools. 
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2.3 Implementation 
Students designed the Infographics for every didactic unit, or thematic units proposed by the teachers 
for the subjects involved. Example: colored varnishes (FIGURE 2). 

 
Figure 2. Image of one of the results of the teaching research. Source: PIME ICE Infographics. 

Regarding subjects in which the PIME has been proposed, a series of complex themes are exposed, 
which sometimes are not assimilated by the students, with this the degree of learning decreases. By 
introducing infographics into the specific tasks that they have to perform on each agenda, they are being 
invited to reflect on what the various structures are, analyzing where the basic and adjacent ideas are. 
100% of the students have made the infographics proposed at the beginning (FIGURE 3).  
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Figure 3. Image of one of the results of the teaching research. Source: PIME ICE Infographics. 

2.4 Evaluation 
One of the objectives the teachers pursued with this project was to try to adapt the teaching and learning 
experience to the integration of the students. All by taking into account that they present different 
abilities, talents, ways of thinking and ways of perceiving reality, and also, that they come from different 
educational backgrounds; in short adapting to the diversity that is found in the classrooms on a daily 
basis. The image is the best transmitter of information. Without a doubt, we are talking about a goal of 
inclusion in university classrooms, where coherent and personalized evaluation is enhanced by the use 
of infographics. 
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Objective parameters have been established regarding the scope of the proposed topic, together with 
rubrics, with continuous monitoring, through a portfolio. 

With this, the infographics have been a powerful tool to understand and check if the students have 
understood and integrated the contents or practices proposed in the subjects into their curriculum. This 
is one of the strengths of this project: if they are able to simplify and represent a conceptual and dynamic 
structure, such as the infographics proposed, they have acquired competencies, but if not, this practice 
serves as a detector of learning problems. In the words of Javier Paricio, regarding the naturalization of 
basic concepts: “it is necessary to identify where the possible difficulties of students to think through 
these concepts lie”. 

3 RESULTS 
The results section will take into account the results obtained objectively, in the development of the 
subject, by the teachers and the evaluation of the use of infographics by the students, which has been 
evaluated through an anonymous survey in the SurveyMonkey® platform.  

3.1 Evaluation of the use of infographics by students 
96.30% of the surveyed students have evaluated the use of infographics as a teaching tool as useful 
(FIGURE 4). 

 
Figure 4. Results of the evaluation of infographics as efficient language.  

Survey with SurveyMonkey®. Source: PIME ICE UPV. 

3.2 Evaluation of the use of infographics by teachers  
This practice serves as the detector of learning difficulties. These are manifested in the structuring that 
does not follow the usual scheme and mixes concepts in the wrong way. Infographics are powerful tools 
to analyze whether students have integrated the content into a vision that aims to be professional. By 
having to look for the most important points of the proposed topic and establish a hierarchy, the 
infographics serve so that the teachers can evaluate the acquisition of competences. 

Regarding the progression of content, an attempt has been made to capture interest in what has been 
exposed or worked on, since well-founded and concise conclusions have to be drawn, in order to be 
able to be worked on continuously, which generates persistence and self-regulation, since it goes to be 
a permanent task throughout the course. Multiplicity is also worked on when representing, taking into 
account the different perceptions of reality, with their corresponding languages and symbols, which 
facilitate understanding, as students have to present their own conclusions graphically. 

Likewise, there have been multiple results related to action and expression, since communication, both 
visual and verbal, has been worked on in a diversified way. With this, not only individual work has been 
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promoted, but also the development of cooperative methodologies has been activated, through 
exposure and debate, key tools. 

 
Figure 5. Image of one of the results of the teaching research. Source: PIME ICE Infographics. 

4 CONCLUSIONS 
The use of infographics examines students’ research, with freedom of creative representation, and 
serves to understand different ways of representing the same topic, in an inclusive way, with an 
interaction between peers. The results obtained are enriching and help us continue researching and 
exploring the usefulness of these visual and creative tools. 

There have been multiple results related to action and expression, since communication, both visual 
and verbal, has been worked on in a diversified way.  

With this, subject competences are brought together, along with transversal competences and at the 
same time cooperative work is favored and the presentation of the results obtained is encouraged. In 
addition, self-learning mechanisms are analyzed through the description of the chosen methodology for 
each group. This proposal aims to contribute to the ignition of an analytical vision in students when 
dealing with the subjects’ content, to the development of practical and critical thinking, while promoting 
the acquisition of transversal skills and applying the United Nations SDGs. 

The infographics have turned out to be an adequate and rich strategy, to have a global and unitary vision 
of students’ integration of contents and understanding, at the same time of reproducing creative visual 
languages, which activate motivation. Other elements are also developed, such as the promotion of 
technological work and problem solving, while promoting equality of conditions and diversity. 
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The teaching methodology that is presented, however, is surely transferable to any university discipline 
in other centers or institutions and with specific practices designed for it. For this reason special 
emphasis has been placed on the dissemination of the results of the experience in specialized media, 
for teachers interested in implementing similar experiences. 
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Abstract 
The processes of internationalization and globalization in the modern world urges the establishment and 
development of contacts at the international level. The competence of intercultural communication 
contributes to the successful and effective international cooperation at all levels. An important role in the 
process of mastering the competence of intercultural communication belongs to the implementation of 
international projects. The article discusses the effective international projects implemented by the 
researchers of the Taras Shevchenko National University of Kyiv. These international projects impact 
the learning of foreign languages and communication experts’ formation at Linguistics and Foreign 
Languages departments where students’ communicative and cultural competences are indispensable. 

The objectives of our investigation are to present the projects, to describe the results of students’ and 
teachers’ participation in some international projects and to elaborate criteria which the successful 
interchange projects should correspond to in order to be beneficial for both higher education quality and 
efficiency of foreign language and communication disciplines teachers. 

The methodology involves the comparison analysis of students’ and teachers’ communicative and 
cultural competence after having participated in international forums and symposia on intercultural 
investigations, didactical seminars held in France, Spain, Germany and some other countries and having 
spent a period of time in another country due to Erasmus+ and other international programs of mobility. 

The obtained results prove the necessity of international experience change, learning and practicing 
projects that should be an obligatory part of modern higher education as international collaboration 
which is inevitable in the contemporary globalized world and requires spreading the world view, 
eliminating mental restrictions and stereotypes. 

Keywords: intercultural communication, communicative competence, foreign languages, international 
projects, quality, psychological aspect. 

1 INTRODUCTION 
Specialists’ ability to establish and develop international contacts, to effectively communicate with 
different cultures is of utmost importance in the era of globalization, internationalization and 
intensification of international contacts and exchanges in various fields of science and technology. 
Mastering the intercultural communication skills and abilities helps to overcome cultural barriers, to 
establish international relations which is especially important during the period of Ukraine’s international 
activity. 

In today's multicultural world, having great intercultural communication skills is one of the most important 
components of high professional qualification of specialists of various fields. Successful intercultural 
communication is impossible without mastering intercultural competence. The requirement to master 
intercultural competence is one of the most important conditions for successful professional activity 
today. The ability to perceive and take into account cultural differences in the process of communication, 
to accept cultural diversity, to interact in a multicultural society will greatly facilitate the integration of 
young professionals in the labor market. 

A well-established system of international communication in educational institutions affects the quality 
of education and allows to prepare high profile professionals of various fields. 

The crisis caused by COVID19 pandemic has enhanced digital transformation that correlates with the 
growing demand for new professions and skills. In the near future in order to find the place in the highly 
professional world one must to be prepared for the open mobility (both geographically and locally) as 
well as flexible attitude and agility to adopt to quickly changing world market requirements.  Thus, a new 
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generation should concentrate on permanent professional growth and the capacity of getting new skills 
which is one of the most efficient ways to adjust to a new paradigm.  

Cultural competence, as an important component of the concept "translator competence" [1], requires 
not only understanding of the linguistic and cultural realities of another society, the mentality and 
psychology of people, the behavioral and cultural norms, but also the knowledge of current trends, social 
and political events, rules of conduct, the latest tendencies in various fields. For example, in mobility 
programs of the Regulations of the University of Granada the first requirement for participants is their 
integrity (buena fe) [2]. 

However, there is a number of other skills and qualities that students must have such as confidence in 
their strength and knowledge (willingness to deal with problems in a different environment), ambition 
and focus, high level of motivation, understanding the purpose of the visit to a different country. Mostly 
these are the "best and most gifted students" [3], who see mobility as the only opportunity to get a 
necessary experience abroad. Multiple researches show that academic mobility programs are positive 
psychological factors for young people [4], because there is certain correlation between academic 
success, the effective learning and the growth of the positive formation, self-realization, self-sufficiency, 
independence and autonomy in students. 

2 METHODOLOGY 
The concept of language education presented in the "European guidelines for language education" by 
Council of Europe is the methodological basis of this study [5]. The priorities of the Council of Europe's 
language policy are the development and support of international mobility, mutual understanding and 
cooperation, overcoming discrimination, the development of multilingualism and multiculturalism of 
Europeans, and the promotion of international dialogue [6]. Methods of observation, description and 
comparative analysis confirm that intercultural dialogue demonstrates the process of perception of 
cultural differences, reduces the level of intolerance and stereotypes, promotes the integrity of 
democratic societies and helps to successfully resolve conflicts [7]. Intercultural dialogue helps to 
change democratic stability and overcome prejudices and stereotypes in public life and political rhetoric, 
facilitates cooperation with representatives of different cultural and religious communities or can de-
escalate conflicts [8]. 

An important part of the intercultural dialogue development is the study and teaching of intercultural 
knowledge, because the skills necessary for intercultural dialogue can not be acquired automatically. 
They must be acquired, practically mastered and used throughout life [8]. Therefore, university 
education plays an important role in the formation of intercultural competence. Teacher and student 
mobility programs, international cooperation with universities and international educational 
organizations, joint management of international projects all contribute to the development of 
intercultural dialogue. Our research is based on a systematic and integrated approach to the study of 
international communication skills formation in students studying foreign languages, as well as 
improving the international communication skills of teachers involved in training of other teachers of 
foreign languages, translators, foreign language philologists, specialists of international relations. 

3 RESULTS 
Intercultural competence is a multifaceted phenomenon that is a necessary condition for successful 
activities in many areas: teaching foreign languages, translation, diplomat training, journalists and 
international cooperation. The process of mastering the competence of intercultural communication to 
a large extent depends on how international contacts develop, what joint international projects are 
implemented by participants in the educational process, in what way the teachers and students are 
involved in these projects. 

The purpose of the article is to describe the main areas of international cooperation of Taras Shevchenko 
National University of Kyiv, to present international projects implemented by teachers of the Department 
of Romance Philology of Taras Shevchenko National University of Kyiv, to prove the effectiveness of 
international cooperation, organization and implementation of international projects as the main means 
of the competence formation of intercultural communication in specialists in foreign languages. 

Satisfaction with the knowledge obtained in alma mater (even if it is complete according to high 
requirements) may not be enough in today's globalized world. In the era of digital technology and 
continuous improvement of knowledge the education is crucial for personal growth and professional 
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success. Young people begin to think about it while getting education (exchange programs actively 
involve high school students. For bachelor, master and postgraduate students this segment becomes 
an integral part of the educational process). 

Skills acquired through participation in mobility are: 

1 Significant qualitative progress in foreign language proficiency. First of all, it is free 
communication. Studying and living with peers, whose foreign language becomes vehicular 
language, strongly stimulates the use of accumulated active and passive vocabulary, brings 
grammar to a different level, organizes the phonetic and intonation of speech. At the same time, 
this is not the only language register that is receiving a strong push. Erasmus students are forced 
to use the official style in the process of paperwork, communication at the embassy, enrollment 
in selected courses at the university. If we talk about undergraduate students of philology, they 
more often participate in mobility programs at the 2nd and 3d year of study, namely, before they 
take the course of stylistics as a major (for KNU it is the 4th year of undergraduate studies). 
Similarly, lectures, textbooks, manuals provide exclusive information in a foreign language that 
contribute to the assimilation of scientific style and its substyles as propiamente científico, 
científico divulgativo y científico formativo. 

2 Mastering terminology related to philology, humanities, specialization in the chosen field of study. 
In addition, students learn the latest modern scientific terminology that can be a significant 
supplement to the basic knowledge obtained in alma mater. As we know, the university staff of 
every Ukrainian higher education institution specializes in a particular scientific topic. Teachers of 
foreign educational institutions have the opportunity to participate in international conferences, 
have access to the latest achievements in their field, to take quality training courses. Moreover, it 
is important to mention a busy schedule of lecturers exchange within the country and abroad 
whose lectures are open to the public. All these factors have a positive effect on the formation of 
a scientifically conscious Erasmus student. 

3 The skills to find information from bibliographic sources, the ability to develop and manage 
projects. Needless to say, it is a well-known fact that foreign libraries have unlimited resources 
on university campuses that are always used by Erasmus students who start or develop projects 
for their future bachelor, master and post-graduate research projects during mobility. It should 
also be emphasized that the majority of scientific papers are interesting multi-vector "field" 
projects, rich collection of practical material which does not always go unnoticed in the public 
defense of the thesis. 

4 The skills to work in a multinational / multilingual team. While applying to exchange programs the 
candidates are usually asked one of the traditional questions: "How are you going to represent 
your university and your country abroad?" The student-participant of the mobility programs can 
perfectly understand its significance through to a group work. Of course, the majority of any group 
in Spain will be Spanish speaking students, in France – French speaking, etc. however, a good 
third of the group will be represented by European, Eastern, Western and Asian students. The 
ability to find a common language and effectively fulfill the task set by the teacher is an excellent 
test for the Ukrainian student to check his/her adaptation and socialization skills. The Ukrainian 
students, not many, realize that they represent a typical citizen of their country abroad and must 
be a better version of themselves.  

5 Knowledge of foreign culture and society, broadening cultural horizons, understanding the 
economic, political, social, professional aspects of reality and the functioning of a foreign language 
[9]. 

3.1 International activity of Taras Shevchenko National University of Kyiv 
The learning in a globalized world is accompanied by cultural diversity as a part of the world’s heritage 
that is constantly gaining multiculturalism and richness of consciousness, where communication should 
be based or developed within a multinational educational platform. Positive perception of different 
cultural, personal, collective or community identities contribute to understanding that diversity is rather 
an advantage and not disadvantage or threat. This kind of exchange facilitates the gradual 
transformation of a culture of education that highlights the richness of identities. That’s why university 
education contributes in a broad sense to effective and general intercultural development [9]. 

Taras Shevchenko National University of Kyiv has had a long history of close cooperation and many 
years of experience in Erasmus+ mobility programs. Even without being a part of the European 
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educational space, thanks to the implementation of this project, our students gained access to study in 
the oldest, most prestigious European universities, where they proudly represent their higher education 
institution and a country. Of course, it is an obvious fact that students of philological, translation and 
international specialties are more frequent participants in mobility programs, but recently there has been 
a growing interest of students in other fields, especially history, psychology, sociology, programming, 
science, biology etc. 

3.2 International projects of the department of romance philology 
Nowadays such concept as reskilling has become especially important. That is the increase of 
professional competence getting additional technical knowledge necessary for the specialist to master 
another area of work within his/her company. On the other hand, there is upskilling or improvement, 
which is the secondary education that a worker receives to improve his efficiency without changing the 
position or tasks he/she performs. If we talk about the student body, it is quite natural to transfer these 
two concepts into the world of studies, because during the first years of bachelor's degree there is a 
noticeable students’ desire to improve their own skills, to combine work and study. For example, a 
student can master several specialties at the same time (sometimes related, but in most cases it is a 
combination of philological, economic or legal specialties), or participate in international exchange 
programs that opens a wide range of opportunities to improve foreign languages. It is a well known fact 
among teachers that the current generation of students-philologists (millennials), become so-called 
"collectors", especially when it comes to one language group such as, in our case, Romance languages. 
Having French as the first foreign language, high-level students add to their curriculum Spanish, Italian, 
Portuguese and we can say that they have a significant chance to reach the level of B1-B2 (two 
academic years, about 300 classroom hours). 

Mobility is not limited to acquiring only academic knowledge. It is approaching society, immersion in the 
hectic student life, acquaintance with street life, mastering everyday habits, participation in national, 
religious, local holidays and cultural events, local cuisine and many other aspects of a different culture. 
This experience cannot be replaced by anything else. 

International cooperation of the department has several directions: 

• Joint research projects / scientific cooperation: organizing and running joint scientific and 
scientific-practical conferences, colloquia and seminars, exchange of experience, results of 
scientific research. For example, teachers of the Department of Romance Philology of Taras 
Shevchenko National University of Kyiv together with the Embassy of France and the French 
Institute in Ukraine and the University Agency of Francophonie (AUF) launched an initiative to run 
an annual Francophone colloquium. The first international French-language colloquium took 
place in Kyiv in 2017 and since then this colloquium has been held annually in various cities of 
Ukraine. It is a joint research project that brings Francophone researchers together in various 
fields of science from Ukraine, Europe, Africa and Asia in order to discuss and accept challenges 
facing the scientific community. An important result of colloquia is the following publication of 
collections of scientific research [10, 11, 12]. There is also the international project ATLAS 
Francophonie for Moldova, Russia, Kazakhstan and Ukraine for university teachers in order to 
establish contacts between Francophone teachers of different specializations to develop and 
strengthen the international scientific and didactic cooperation. 

• Double diploma according to the articulation agreements, in particular the University 
Agreement on double diplomas between Taras Shevchenko National University of Kyiv and Paul 
Valerie-Montpellier III University. This program is implemented in 2013 and designed for the 2nd 
year students of Master's degree between educational institutions. Students study during the first 
semester, and the second semester is dedicated to writing a senior thesis. The thesis is written 
in French under the tutorship of French and Ukrainian teachers at the same time and is valid for 
two universities. The defense takes place by videoconference with the joint board of teachers of 
the two universities. Students take an active part in such programs which makes it possible to 
significantly improve their linguistic competencies in French, to expand the range of research 
interests gaining experience from Ukrainian and French researchers. This is an extremely 
interesting scientific cooperation aimed at improving and deepening international scientific 
cooperation between universities. 

• Exchange programs between teachers under articulation agreements. Among the mobility 
programs that have been active for a long time and have been working effectively for years, there 
is an exchange with the Universidad de Granada (Granada, Spain, Andalusia), the University of 
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Cádiz (Cádiz, Spain, Andalusia), the University of Valencia / Universidad de Valencia (Valencia, 
Spain, Autonomous Community of Valencia), University of Deusto / Universidad Deusto (Bilbao, 
Spain, Basque Country). According to the agreements signed there is an exchange of bachelor 
students (the semester), undergraduate students, graduate students and exchange of lecturers 
(the course of 8 hour lectures a week). 

The oldest cooperation for Taras Shevchenko National University of Kyiv was with the University of 
Granada that dates back to the late 1990s of the 20th century. For a long time there was a signed 
contract and a double diploma, but, unfortunately, it is terminated today. The University of Cadiz has 
strong funding and has opened its doors to a significant number of Ukrainian students over the last 
decade. It accepts the largest number of students thanks to several modalities of exchange programs: 
full and partial funding of the stay program. Among the "young" partners are the universities of Valencia 
and Bilbao. The latter is a private educational institution that was once founded as a Catholic university. 

According to information from the Department of Mobility of Taras Shevchenko National University 53 
students have participated in Erasmus+ exchange programs, a significant number of them are 
philologists and translators, historians, and a well-represented Institute of International Relations for the 
period of 2015-2021. The University of Granada invites one or two students a year. The University of 
Cadiz increased the number of students from two to four in 2021. The University of Valencia invites two 
or three students each year. The leader is Deusto that has increased the number of students from two 
to five since 2015. The exchange of students and teachers stopped only during the COVID 19 pandemic 
and in some cases of poor funding with partner universities. 

• Organizing and joint holding the international competitions for students, involving colleagues from 
other European higher education institutions in the jury with the assistance of the embassies of 
France, Belgium, Canada, the University Agency of Francophonie. Teachers of the Department 
of Romance Philology of Taras Shevchenko National University of Kyiv together with the 
University Agency of Francophonie, the Embassy of France in Ukraine and other Ukrainian 
universities are co-organizers of the All-Ukrainian competition of young researchers named after 
Georgy Gamov. This competition for young scientists is aimed at popularizing the research among 
graduate and post-graduate students in various fields of science (physics, chemistry, archeology, 
mathematics, linguistics). The participants present the research results in French to an 
international jury. This competition aims to attract a wide range of young professionals in various 
fields, not just linguistics. 

• Celebrating international holidays together with our partners, in particular the International Day of 
Francophonie, the Day of Spanish Culture (October 12, Día de Hispanidad), the Day of the 
Translator (organization of competitions). 

4 CONCLUSIONS 
Following the future fate of young people who took part in international mobility programs in an 
intercultural environment, we must admit a high level of their professional training meeting the modern 
life challenges. However, we consider the expansion of the boundaries of tolerance between people of 
different cultures to be the most important achievement that will contribute to the successful solving of 
such urgent problems as environmental threats, military conflicts, overcoming economic crises, and 
fighting the pandemic. 

The study shows that the most favorable time for academic mobility is the period of study in higher or 
professional educational institutions. They are the driving force capable of organizing and implementing 
international projects that teach young people global social interaction. The most effective projects for 
the development of international communicative competence were academic exchange programs for 
students and teachers, work on joint research, international conferences, symposia and didactic 
seminars that create opportunities for further communication. 
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GRAPHIC ENGINEERING TEACHING 
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Department of Mechanical Engineering and Construction. Universitat Jaume I (SPAIN) 

Abstract 
The uncertain situation due to the Covid-19 health alert and the experience of lockdown, made teachers 
adapt teaching to remote modality. This situation changed their teaching paradigm, but it also became 
a challenge that stimulated the investigation and application of other types of teaching methodologies 
and tools based on the Internet. 

This experience encourages teachers of Graphic Engineering to raise a new methodology for the current 
course known as Flipped Classroom. The interesting thing about this methodology is that it implies a 
dynamic and active teaching that encourages not only participation and collaborative learning, but also 
requires the reflection of students. 

In the current work, we describe the experience of applying this methodology in a theoretical session of 
the Engineering Graphic subject. Teachers created interactive videos (with H5P tool in Moodle Platform) 
with explanations about graphic contents. Subsequently, some activities were developed in the 
classroom with the students promoting the discussion and the analysis of certain cases.  

Finally, an opinion questionnaire was prepared to assess the opinions of the students about the activities 
carried out with this methodology. The analysis of the results of the questionnaire shows the good 
acceptance by the students. 

Keywords: Flipped Classroom, Teaching, Graphic Engineering.  

1 INTRODUCTION 
Graphic Expression is a subject taught in the first year of different Engineering Degrees (Mechanical, 
Technological, Electrical, Chemical and Agrifood) at the Jaume I University. The subject has been 
evolving rapidly over the last few years given the involvement of the teachers in improving all the pillars 
of the teaching-learning process. The aim is to offer better conditions to the students to manage their 
own learning and achieve the required professional skills in a constantly changing society. In 2019, the 
parametric design methodology was introduced through the use of the SolidWorks® CAD tool, instead 
of using the previous software (AutoCAD®) with which 2D CAD was originally taught, thus progressively 
moving to 3D CAD [1], [2].  

One of the main hindrances detected by teachers was the development of the visual capability skill, for 
that purpose different methodologies were applied [3], taking always into account the students opinion 
[4]. Since the evaluation must be coordinated with the skills worked and the promising results of the 
rubrics in bibliography, they were applied [5] in practice evaluation. However, the subject is composed 
by practical sessions but also by theoretical classes. Attendance is non compulsory in any case, but 
teachers detected that every year a severe drop in attendance to the theoretical classes throughout the 
course occurred. Main reasons probably were due to disapproval of classical lecture classes that 
students found tedious, the little importance that students give to internalize concepts, preferring the 
immediacy of practicing with software even without having the bases. To cope with this lack of 
attendance in 2020 teachers prepared classwork activities to make classes more active for students 
instead of being just a listener [6], [7]. But in the midterm of the course, due to the COVID19 lockdown 
teachers had to adapt to an online teaching using the technological resources available. The students' 
perception of the resources used were asked [8] showing that some technical resources such as the 
videos, which allow their self-paced learning, were really welcomed. During the last course, with the end 
of the lockdown and the readaptation of the new normality returning to face-to-face classes, teachers 
made a deep reflection taking into account the feedback of the students. On the one hand, making the 
classes more participatory with class activities was well received, although it was not enough to engage 
a large number of students. On the other hand, the students received very well material such as videos 
with the explanations that were normally given to them in the master classes, so that they could regulate 
their self-learning. The combination of these ideas, together with the previous experience of some of the 
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teachers in other subjects [9], [10], were the breeding ground to propose teaching using the methodology 
of the Flipped Classroom. 

The Flipped Classroom is an increasing applied methodology whose higher advantage is the 
improvement of student learning performance [11]. It also presents some disadvantages as the poor 
pre-class preparation of the students despite the out-of-class activities prepared [11]. With this 
methodology the teacher is not limited to the class time to introduce the concepts. The teacher must 
prepare previous material to introduce these concepts to the students. But Flipped Classroom 
methodology is not limited to “take home” video lecture [12]. On the contrary, it is much more than this, 
since previous material should incorporate formative and summative assessment, and the class time 
should be devoted to meaningful face-to-face learning activities. Despite the high effort by teachers, the 
methodology is in general welcomed by students and enhances student engagement [13], so it was 
decided as a good methodology to be tested in the theoretical classes. 

This paper presents the experience of introducing one of the sessions with this methodology. Section 2 
describes the methodology followed: the previous material produced using interactive videos, the 
activities performed in class to put into practice the knowledge acquired with the videos, and the 
questionnaire launched to collect the students' opinions about the Flipped Classroom. The results 
obtained are analyzed in Section 3 and the conclusions are developed in Section 4.  

2 METHODOLOGY 
The Flipped Classroom sessions were developed during theoretical sessions of Graphic Engineering. 
During the 2020/2021 course, the theoretical sessions were taught face-to-face in most of the 
Engineering degrees―Industrial, Electrical, Chemical, and Agrifood Engineering―, in the case of the 
Mechanical degree, they were online. 

Flipped Classroom methodology implies the prior preparation of the sessions to design the activities and 
resources that the students will need and use in their learning. Due to the complexity of planning these 
classes, the teachers selected certain sessions of the current course to plan and introduce this 
methodology. In the present work we describe in detail one of these sessions, in particular, session 9 
where the methods and the standardization of dimensional constraints were introduced. 

The session planning consists mainly of three parts: 

- Design of the activities that students must develop as work prior to the session. 
- Design of resources available to students for work prior to the session. 
- Design of the activities to be carried out during the theory session. 

Each one of these parts is developed in the following subsections. 

To obtain feedback from students, an opinion questionnaire was launched after the theory session. The 
questionnaire is described in detail in subsection 2.4. 

2.1 Planning the prior work 
At the beginning of the course, teachers met periodically to plan each of the Flipped Classroom sessions, 
as well as to prepare the necessary material to carry them out. The activities most appropriate to the 
topic of each theoretical session were considered and agreed upon. 

In the case of session 9, teachers decided to retrieve the videos created during the lockdown period and 
turn them into interactive videos (more details in subsection 2.2). These videos were uploaded in the 
Virtual Classroom of the subject, as resources for the theoretical part of the session 9 (Figure 1). The 
students had to watch them before the session and study the documentation. 
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Figure 1. Virtual classroom with resources for session 9. 

During the session, first students were asked some questions to know the degree of acquisition of the 
basic concepts during their previous work. The questions were prepared with the Kahoot application 
and gaps in responses were used to clarify contents. 

Next, the floor was given to anyone who continued with doubts to resolve them. 

Later, several activities were developed. Exercises were presented in paper or in SolidWorks files, 
depending on the modality of the session (face-to-face or online). The files were also uploaded to the 
Virtual Classroom in the folder created for this purposed and called “Flipped Classroom” (Figure 1). In 
the case of the face-to face sessions, the students developed the exercises individually to maintain a 
safe distance between them. After leaving a working time for each exercise, the teacher presented a 
possible solution to the exercise, correctly solved. The teacher motivated a discussion on alternative 
solutions, or solved any doubts of students. 

Once the session was finished, a questionnaire was opened in the Virtual Classroom to collect students’ 
opinion on the methodology used (Fig. 1). The students had until the next session to answer the 
questionnaire. 

2.2 Interactive videos 
Before attending class, students were asked to watch a couple of interactive videos about methods and 
standardization of dimensional constraints (Fig. 2). The length of the videos were between 12 and 20 
minutes and they were made interactive by means of H5P open-source. H5P is a free and open-source 
content collaboration framework based on JavaScript. H5P is an abbreviation for HTML5 Package, and 
enables the system to create interactive content like interactive videos, presentations, etc... 

  

Figure 2. Interactive videos created for the Flipped Classroom. 
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During the videos, there were several questions (2 or 3 questions per video) about the content of the 
video that the students had to answer correctly (Fig. 3) before they could continue their visualization. 
Students had as many tries as needed until the answers were correct. 

 
Figure 3. Example of question included in the interactive video. 

2.3 Classwork activities 
The theoretical session began with an activity to review the contents of the interactive videos. For this 
introductory activity, a gamification tool such as the Kahoot application was used. In the quiz, the same 
questions that had been asked in the interactive videos were included (Fig. 4). 

 
Figure 4. Examples of Kahoot questions. 

Next students attending to the theoretical class were asked to complete a set of dimensioning activities 
(Figure 5) in order to consolidate the concepts presented in the interactive videos. Teachers also asked 
students to propose their own solutions on the board and to interact with their classmates, promoting a 
more collaborative and interactive learning environment. 

Figure 5 shows on the left some examples of the activities developed in face-to-face sessions, in paper 
format, and on the right, the same examples in SolidWorks files for the online session. In the latter case, 
the files were saved as detached drawings to avoid loading the part model into memory, so students did 
not have the dimensional information of the drawing. 
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Figure 5. Dimensioning classwork activities. 

2.4 Students’ online questionnaire 
All the participating students were asked to answer an anonymous online questionnaire (Fig. 6) assessing 
certain aspects of their experience with the methodology. First, they were asked about the engineering 
degree to which they belonged and whether they had visualized the interactive videos before attending 
the class. After this, they were asked to answer two voluntary open questions about the reason why they 
had not visualized the interactive videos at home (if applicable) and regarding other methodologies that 
they considered would dynamize the theoretical sessions. Finally, they were asked to rate the aspects 
presented in Table 1 using a rating scale with values from +2 (completely agree) to -2 (quite the opposite). 

The participating students signed electronically a data protection agreement. This document showed the 
questionnaire’s purpose and explained that teachers assure confidentiality and protect the personal data 
handled. 

 
Figure 6. Students’ online questionnaire. 
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Table 1. Aspects students were asked to rate from +2 (completely agree) to -2 (quite the opposite). 

ID Question 
A1 The theoretical content of the interactive videos is applicable to the classwork activities. 
A2 I prefer interactive videos rather than non-interactive ones. 
A3 Kahoot questionnaires are an appropriate instrument to check if contents have been understood. 
A4 I prefer interactive videos rather than lessons where the teacher is explaining the concepts in the classroom. 
A5 I prefer a more dynamic theoretical lesson despite I have to work on the contents beforehand 
A6 The dimensioning classwork activities contributed to consolidate my theoretical concepts. 
A7 I prefer the Flipped Classroom methodology rather than theoretical lessons where the teacher is 

explaining the concepts in the classroom. 
A8 Flipped Classroom methodology encourages me to attend the theoretical lessons. 
A9 Self-learning the theoretical concepts using the resources available at Moodle is not a problem for me. 
A10 The interactive videos were enough to understand the dimensioning theoretical contents. 

3 RESULTS 
The questionnaire was answered by 33 students (45.5% from Mechanical Engineering degree, 15.2% 
from Chemical, 15.2% from Technological, 15.2% from Agrifood and 9.1% from Electrical). Only 4 of the 
33 participants had not seen the interactive videos.  

Regarding the ratings about the aspects asked to students (Table 1), Fig. 7 shows, for each question, 
the frequency of ratings obtained and the mean rating. All the questions have obtained a positive mean 
rating, although in general, the best rated are A3 and A6, while those with the lowest mean values are 
A4 and A8. 

 
Figure 7. Frequency of ratings for each questionnaire’s aspect. 

If we compare these mean ratings, based on the grade, multiple discrepancies in the responses are 
observed, as reflected in Fig. 8. 
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Figure 8. Mean ratings for questionnaire’s aspects, by grade. 

Fig. 9 compares the ratings generated by the students, based on whether they visualized the interactive 
videos or not. In any case, these data should be taken with caution, since the number of students who 
state that they had not watched them is very low (4 students out of 33). 

 
Figure 9. Mean ratings for questionnaire’s aspects, based on the visualization of the interactive videos. 

Regarding the open questions about other methodologies that they considered would dynamize the 
theoretical sessions, the answers have been indicated in Fig. 10: 
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Figure 10. Answers to the open questions about other methodologies. 

4 CONCLUSIONS 
In the light of the analyzed results, we can conclude that: 

• The students consider that the activities carried out in the theoretical session help to consolidate 
their theoretical knowledge. Therefore, one of the goals pursued with the application of the Flipped 
Classroom methodology is achieved. The variations in the answers given in the different grades 
could be due to the different levels of previous knowledge of the students. For the following 
experiences, it is proposed, as an idea of improvement, to adapt the exercises to the level of 
knowledge of the students in each degree. 

• On the other hand, the responses of the students indicate that the objective of participation and 
personal commitment of the student has not been reached at the same level. This conclusion is 
reached, after verifying that students do not prefer interactive videos to the teacher's explanations 
in class. In addition, they also admit that this type of methodology does not encourage them to 
participate more in the theoretical sessions. This leads us to think that the type of research 
activities that students must carry out before the theory session should be changed. The fact that 
students do not positively value self-learning of theoretical content through Moodle resources, 
leads us to conclude that the design of the previous activities should be different from the 
interactive videos used in this experience. It is necessary then to research and come up with new 
methodologies and resources, perhaps the use of 3D printing can give a new approach to this 
type of activity. 

• Nevertheless, students still demand more exercises in the theory sessions and positively value 
the use of gamification methodologies, such as the application of Kahoot. Therefore, the student 
prefers to work the theoretical sessions in a practical way in the classroom and the Flipped 
Classroom methodology allows us to fulfil this expectation of the students. 

• Although the Flipped Classroom experience has confirmed that the students in general value 
positively the activities developed in the theory session, we also conclude that we must continue 
to improve the design of the activities and resources aimed at the student's previous work for the 
acquisition of the theoretical contents of each session 
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Abstract 
Empirical research has repeatedly shown that an individual's confidence in false information can be built 
when those information confirm individuals own pre-existing attitudes, beliefs, or hypotheses. And when 
false information confirms an individual's beliefs or attitudes, individual´s confidence in the false 
information even grows. Therefore, according to experts, attitude, opinion or emotional homogeneity is 
proving to be the main driving force for the emergence, dissemination and even growth of any content 
in the media environment, disinformation content is no exception. Acceptance and credibility of 
disinformation on an individual and social level today appears to be a significant problem, especially in 
the area of social media, which are based on the idea of free and collective creation of content that is 
created by users. According to research, in the new media environment the most vulnerable group is 
young people, whose time on the Internet has increased most during Covid 19. The young generation 
uses social media for education or searching information and, increasingly, as a form of entertainment 
and relaxation. In all cases, a space opens up for young people to encounter even partially true, 
misleading or even false information. The paper presents the theoretical basis, which is followed by own 
qualitative research in the group of high school students (n = 40) and university students (n = 40). The 
aim of the research is to evaluate the mechanisms responsible for students' confidence in disinformation 
in the social media environment. Research confirms that the most important mechanisms in both 
research groups to stimulate students' confidence in disinformation during Covid 19 are: (1) 
homogeneity in knowledge; (2) homogeneity in beliefs; (3) homogeneity of identity; (4) homogeneity of 
the narrative; (5) social (collective) homogeneity. 

Keywords: Homogeneity, Social media, Disinformation, Evaluation, Covid 19. 

1 INTRODUCTION 
COVID-19 has affected and continues to affect an exceptionally high proportion of the population, and 
has changed people´s lifestyle, behaviour, education, perception of quality of life, as well as overall 
satisfaction or well-being. During corona crisis especially social media shapes the possibilities of 
connecting with others, and how we belong. Social media can be introduced as channels and 
applications that highlight users´ collaboration to create and sharing content. This cooperation between 
users do not only consists of creating new content. Discussing the content is important part of social 
media environment. Based on user-generated content social media are platforms, built on collective 
intelligence, and harnessing the collective intelligence. [1] 

Social media have blurred the lines between people and created one "category", i.e., SM users. These 
users are active, communicating with each other, asking questions and looking for answers. Depending 
on the degree of success or failure that users acquire during this process, social media become a space 
where active audiences spend a lot of its time. On the other hand, a significant problem, especially in 
the area of social media, which are based on the idea of free and collective creation of content, brings 
active, communication and information hungry users, and especially their noncritical and increasing 
credibility against false information on the Internet. We agree with Králik and Máhrik that in a time of 
information and influence of digital media, also the student moral formation is gaining growing 
importance. [2]  

Because social media is a public platform, everybody can post in its environment anything without being 
accountable for fact-checking. It is up to users to distinguish misinformation vs. disinformation in their 
feeds; the latter will be the subject of our interest in this article. By "disinformation" we mean information 
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and news created to intended deceive. In the article we also talk about the homogeneity of users' 
knowledge, beliefs or identities, as the causes of the increase in the credibility of disinformation. We ask 
which mechanisms are responsible for students' confidence in disinformation in the social media 
environment during Covid 19 pandemic. We associate homogeneity with consent to disinformation, 
which can be seen in the growing number of social media users who spread this disinformation, who 
believe in it and even create it. ([3], [4], [5], [6]) The pandemic accelerates amount of disinformation 
therefore some regulations targeting disinformation have involved new limits on press, freedom and 
censorship. [7] 

How we today define and understand the credibility of information has been change when digital media 
and especially social media, defined as “electronic communication through which users create online 
communities to share information, ideas, personal messages, and other content.” [8] According to 
Wathen and Burkell, the credibility of information from the user's point of view is a key criterion used to 
classify different information. [9] Thus, users not only sort all online information, but also decide which 
of them to keep, i.e., he retains only those which are useful to him and which he considers reliable. 
Experts are increasingly talking about selecting, sorting and judging information on the Internet: (1) as 
a necessary life skill of users; (2) as a "necessary challenge" for all users to face, and (3) as evidence 
of a change in the information environment of the Covid and post-covid Internet worlds. ([10], [11], [12], 
[13])    

The research in this paper is a qualitative nature and carries out in two separate research groups, i.e., 
in the group of high school students (n = 40) and in the group of university students (n = 40). The aim 
of the research is to identify and describe the mechanisms responsible for students' confidence in 
disinformation in the social media environment during Covid 19 pandemic. Research confirms that the 
most important mechanisms in both research groups to stimulate students' confidence in disinformation 
are in five main areas.  

1.1 Related literature  
As Petrovič and Murgaš pointed, many adjectives can be given to contemporary society. Authors states 
for example information, knowledge or expertise among the significant phenomenon. [14] In our opinion, 
this list can undoubtedly be supplemented by the notion of disinformation. In connection with the ongoing 
COVID-19 phenomenon, young people, who are subject of our interest in this article suddenly stood in 
front of their computer monitor, where they had to face not only the challenges of online education, but, 
inter alia, also the credibility of huge amount of information on the Internet. In this case, so-called “risky 
behaviour” in online environment (before linked with sharing private information, with risk of losing 
sensitive data, downloading content from illegal sources, with Internet addiction, or aggression on the 
Internet) was suddenly connect with vulnerability to unverified information. Today experts openly speak 
about a “global problem”. [15]  

We consider as very interesting Russell, Natalie and Arash research focused on how users of social 
networking sites determine if they should or should not confirm the validity of online news content. 
Authors confirmed that individual’s news verification behavior influence social tie variety, perceived 
cognitive homogeneity, perceived media credibility, trust in network, fake news awareness and intention 
to share information. [16] Similar aim has qualitative research in this article which focussing on the most 
important mechanisms that stimulate students' confidence in disinformation.  

We believe, that credibility of information on the Internet are determined by several factors, mainly the 
source, the content, the perceptions of context (for example, website functionality or design 
characteristics of the user), message attributes and especially by characteristics of the user. ([17], [18], 
[19]) According to experts, Internet users are willing to believe information (including disinformation) if 
this information supports their own attitude, value orientation or identity. [20] Fisher talks, for example, 
about the increase in credibility and willingness to share messages if one perceives it as nice or 
interesting (i.e., I like it) [21], and Marwick thinks that people trust and want to share fake news stories 
if these stories support their connection with "similar others" (i.e., if stories make them closer to their 
immediate surroundings). [22]  

We can see a common denominator in all cases above, which is the effort of the user (i.e., the recipient 
of information) in the online environment to achieve a certain (as large as possible) agreement between 
one's own perception and what is "talked to" on the Internet; in our own research we will talk about the 
homogeneity of users as an important factor that contributes to the credibility of information and 
disinformation on the Internet. 
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2 METHODOLOGY 
Main research objective is to identify and describe which mechanisms lead respondents to stimulate 
theirs confidence in disinformation.  

Partial objective is to find out which mechanisms (i.e., what kinds of homogeneity) respondents of both 
research groups consider to be the most important to them for arising of confidence in disinformation. 

We have researched 40 high school students aged 15-16 from two high schools in the middle part of 
Slovakia, and 40 university students aged 19-20 from two universities in the middle part of Slovakia.  

We present the design of the research in Table 1. 

Table 1. Design of the research. 

Research 
objective  Goal Method Research sample 

(n = 80) 

Main research 
objective 

To identify and describe which mechanisms lead respondents 
to stimulate theirs confidence in disinformation Open 

discussion 
method 

High school students aged 
15-16 years old (n = 40) 
University students aged 
18-20 years old (n = 40) 

Partial 
objective 

To find out which mechanisms respondents consider to be the 
most important to them for arising of confidence in disinformation 

Research was ongoing online, via platform zoom and in the period of February 2021 – April 2021, which 
was the only solution due to the pandemic situation and the closure of schools. Research procedures 
were designed to protect students’ privacy. 

The open discussion method was used in the research. The purpose of the open discussion method 
was exploring the ways respondents evaluate the online news and the aspects that tend to stimulate 
theirs confidence in online news. The course of our qualitative research was inspired by Loos´s et al. 
empirical study in which authors researched the vulnerability of children to Fake News? [23] 

In the beginning students were instructed to access the website link of the fake news and carefully read 
the text. They could search on the Internet, click and checked Wikipedia, encyclopaedia and other 
relevant information and sources. Further they were asked to answer several questions, including “What 
convinced you that this news was true?” or "Would you share this message on Facebook? If do so, 
why?" Open discussion method brought several interesting findings.   

3 RESULTS AND DISCUSSION  
There is an obvious paradox in the current social media, because easy access to information and 
knowledge on the one hand, is co-determined by the complexity in detection of disinformation on the 
other hand. Therefore, it is necessary to consider the aspects of young users’ homogeneity as part of 
theirs individual status and the resulting personal attitudes, values and social opinions. 

3.1 Areas of arising of confidence in disinformation - identification and 
description  

We identified five main areas of possible arising of confidence in disinformation in the research groups. 
The further description of the categories identified in the qualitative research, as well as our findings 
from the first and second research group can be presented as follows:  

1 Homogeneity in knowledge – Social media provide a platform for rapid and seamless access to 
information so, thus, social media become a common news source for millions of variable people 
[24] and become the primary source of information (in forms such as Tweets, status updates, 
facebook posts, wikis, original blogs, etc.) for a large percentage of the population. ([25], [26]) We 
can confirm that social media are common and primarily source of information for younger 
respondents of our research.  
High school students are grateful for social networks, and note that social networks enable them 
to engage in classmates' discussions; "Thanks to Facebook, I know what's going on and what's 
probably true." Moreover, social media are main news source for respondents. More of them 
state: "I don't read or watch television, the internet is my only source of information." University 
students speak about several positive and personal possibilities of social media; although 
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basically speak only about social networks. They consider social networks valuable because of 
the access to variable information about all they are interested in (based on your amount of 
friends, and sharing content by friends) and all and online content available 24 hours a day. Older 
respondents value also access to the broadcast archives, the possibility to upload what a person 
is interested in, or the wide range of services (movies, music) that are available online. 
Respondents in both research groups uniformly confirm that they do not see the homogeneity of 
knowledge, that they received from social networks as a problem, because they reach for sources 
"that are not considered as a (manipulative) mainstream, if it is needed."  
In general, it can be said that students from both groups in our research state, that they are waiting 
for some stimuli from the external environment (teacher, school project, incentive to seek 
information that comes from family or friends, etc.). Respondents identified external stimuli as 
those that lead them "and force" them to deliberately seek other sources, such as social networks. 
Shortly, university students do not associate the homogeneity of knowledge (that students are 
currently experiencing on social networks, which are consider to be their primary source of 
information) primarily with the increase of individual confidence in disinformation, as “resources 
are freely available in the Internet and person can choose them from various options.”  

2 Homogeneity in beliefs – Even homogeneity in beliefs is creating by like-minded and acting 
people. It is not surprise that young users in both our research groups find news among the social 
media contents, which generally align with their beliefs. "I like Whatsapp and Facebook 
Messenger, where are my people, i.e., peers with similar minds, because we understand each 
other and we feel well when we are together," said the high school student. The prevailing opinion 
among high school students points out that when online space, young people communicate 
personally especially with their Facebook friends, whom they meet through above newer and 
private channels; especially through Facebook Messenger but also via Whatsapp, Viber or 
Snapchat. Mentioned channels seem to be the preferred places for homogeneity in beliefs among 
students. Our finding call for extension (and redefine) the social space where might arise the 
confidence in disinformation. Moreover, this research finding of our research confirm previous 
studies that show that private messaging channels are becoming more relevant to the average 
social media user and are potentially more important than traditional social media avenues. 
According to the Center of Generational Kinetics it is especially so-called Generation Z (i.e., the 
generation born in 1996 or later), who prefers instant and private messaging platforms more than 
public social media. [27]  
Among university students the prevailing opinion is that "if more people I consider to be opinion-
forming talk about something, I will believe the information sooner." It can be seen that 
homogeneity in beliefs is important part of students´ life in which university students literally look 
for opportunities where they meet "similar others." A. E. Marwick pointed out one significant 
danger that occurs when people trust and share information, that in some way support "their 
connection with similar others." According to the author, this "bringing the individual closer to his 
/ her immediate surroundings" also leads to the person's willingness to believe and continue to 
share false information and narratives. [22]     

3 Homogeneity of identity – While person read the website, and researched and carefully reading 
the text, might happen that user are willing to believe information (including disinformation) if that 
information supports  his / hers identity, i.e., the fact of being who or what a person is. In our 
research we see that the third research area - homogeneity of identity - is present among all 
students. Let us mention, for example, the following statements: "I think it is true, because I also 
experienced it"; "I can imagine that one feels alone"; "I experience lockdown the same as he did" 
and so on. 
In the context of this research area and its findings, Mikheev and Nestik research findings are 
interesting. Authors performs that users are willing to believe information and disinformation if 
they supports users´ identity (i.e., who or what they are, including users actual feelings or actual 
way of thinking). [20] If this happens, users identify with the information. [28] Identification of users 
with the information encourages users to search for the same / similar contents to support their 
actual feelings or opinions and to make sure they are correct in their way of thinking. Identification 
of users with the specific information concentrate users for example in a discussion groups where 
dominate narrowed content (i.e., selected topics) that is content the users mostly agree with. This 
trend in addition decreases users’ likelihood of meeting news content which is considered as 
ideologically cross-cutting. [29] 
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4 Homogeneity of the narrative – Several researches indicate that social media allow a more swift 
spread of news through people sharing of narratives. [30] Moreover, each person can become a 
news source, an emotion source, or a narrative source for another people within social media 
environment what brings huge amount of people's selective exposure in the social media 
environment. Research students appreciate, that the internet has become a place where they can 
see specific or locally-oriented narratives (that regular media and other source of information have 
not covered comprehensively). "I consider as benefit that specific stories can be seen in social 
media, and this narratives we can share directly with specific groups in which we are members", 
pointed university student.  
In addition, students of both research groups confirm, that they are ready to be a narrative source 
for another people within the Internet, if they like a story. Similarly, if students very like story, 
though "weird" story, they are ready to share it. This finding agree with Fisher´s research findings, 
who talks, for example, about the increase in credibility and willingness to share messages if one 
perceives them as nice or interesting (i.e., I like it). [21] Likewise Chadwick and Vaccari’s study 
found that almost a third of their respondents shared a news story they either thought was made 
up when they saw it or even knew story was exaggerated. [31] 
In short, based on this qualitative respondents´ statements we can assume that a homogeneity 
of the narrative with the attitude "I like this story" potentially lead respondents to stimulate theirs 
confidence in disinformation.  

5 Social (collective) homogeneity – Social media are commonly used to raise public awareness 
about different topics. Social (collective) homogeneity is a result of so-called "information 
bubbles", which focus on selected topics and ignore, falsify or even "crush reliable and 
responsible sources of information" [32] and information understood as ideologically cross-
cutting.  
Sympathy with people with similar views often leads to the division of society, because like-
minded people isolate themselves in "information bubbles", i.e., they read and share the same 
online content and communicate especially with people with whom they exchange the same or 
similar views.  
Thus, given the previous findings in our research (for example the tendency of students to 
communicate through private channels such as Facebook messenger) it is again possible to 
assume a potential increase in the credibility of disinformation through the existence of 
"information bubbles" as well as through users´ inclination to existence of social (collective) 
homogeneity that is created in this type of relatively closed groups. 

3.2 Order of importance of research areas  
To answer partial objective, we have further researched what kinds of homogeneity respondents of both 
research groups consider to be the most important to them for arising of confidence in disinformation. 

High school students confirm "homogeneity in beliefs" as the most important to them in order to stimulate 
their confidence in online disinformation (i.e., partial research objective). Most of high school students 
are finding news among the social network contents, which generally align with their beliefs; respondents 
in this group especially trust their Facebook friends which likely meet in private channels such as 
Facebook Messenger, Whatsapp, Viber or Snapchat. All of them students consider as “private online 
places”, which give us assumption of a potential increase in the credibility of disinformation.  

In addition, it can be seen that homogeneity in beliefs is important part of students´ life in which students 
look for opportunities where they meet "similar others." This trend bringing the individual closer to his / 
her immediate surroundings and leads individual to the person's willingness to believe and continue to 
share false information and narratives.  

After (1) homogeneity in beliefs, high school students see (2) homogeneity of identity, (3) homogeneity 
in knowledge, (4) social (collective) homogeneity and (5) homogeneity of the narrative as other areas 
that contribute to arising of their confidence in information as well as disinformation. 

University students speaks about their willingness to believe information (including disinformation) if that 
information supports their identity (i.e., the fact of being who or what they are, including their actual 
feelings and actual way of thinking [20]). Third research area named as "homogeneity of identity" 
presented the identification of young users with the specific information concentrate the users for 
example in a discussion groups where dominates selected topics. This trend decreases users’ likelihood 
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of meeting news content which is considered as ideologically cross-cutting and therefore contributes to 
arising of confidence university students in disinformation which amount in constantly increasing. 

After (1) homogeneity of identity, university students see (2) homogeneity in beliefs, (3) homogeneity in 
knowledge, (4) homogeneity of the narrative and (5) social (collective) homogeneity as other areas that 
contribute to arising of their confidence in information as well as disinformation. 

4 CONCLUSION  
In connection with the ongoing COVID-19 phenomenon, the young generation has immersed 
themselves even deeper in an online world, and there were encouraged (and forced) to use the media 
and social media on a daily basis for education, entertainment or communication. The use of the media 
and social media became their "everyday bread", although no one ever asked them if they actually 
"liked" it. 

The role of disinformation in society has recently gained increasing attention, and is now seen as 
impacting global world with serious disruptions to society and damaged daily lives of people. In the 
theoretical part of article we therefore introduced the credibility of information on the Internet, as well as 
vulnerability to disinformation as a current "global problem" [15], which experts also define as "necessary 
challenge", which must be faced by current users ([33], [34]) and especially young generation of users, 
whose time on the Internet has increased the most during corona crisis. ([35], [36])  

As we explain above, the credibility assessments through variable researchers suggest that users can 
draw on different cues when considering source of information, the content, the context or message 
attributes to make their credibility judgments of online information. The common researches´ warning 
reminds us that confidence in unverified information is considered as very dangerous in the Internet; 
today´s experts are even talking about this phenomenon as about global problem. [15]  

The necessity of testing the students' confidence in disinformation during the COVID-19 pandemic 
seems to be a real fact, based on current pandemic situation and the availability and ubiquity of social 
media. This fact was the motivation for our own research. In our opinion it is important for society to 
understand how users view disinformation, and identify how to create social media content as well as 
design of social media networking sites in order to minimize its undesirable and clearly negative effects 
and consequences.  

Social media become a common news source for millions of variable people, including students in our 
research sample. Our qualitative research was driven by main and partial research objective, and 
brought several interesting findings. We can confirm that the most important mechanisms to stimulate 
confidence in disinformation in our research sample during the pandemic are: (1) homogeneity in 
knowledge; (2) homogeneity in beliefs; (3) homogeneity of identity; (4) homogeneity of the narrative; (5) 
social (collective) homogeneity. In research sample consist of both, 40 high school students and 40 
university students, those mechanisms lead respondents to stimulate theirs confidence in disinformation 
(i.e., main research objective). High school students confirm “homogeneity in beliefs” as the most 
important to them in order to stimulate their confidence in online disinformation whereas university 
students approve “homogeneity of identity” (i.e., partial research objective).  

Finally, it is important to keep in mind that young people are a very heterogeneous group, and being 
"out of the crowd" and as different as possible - not only from previous generations but also from their 
peers - is considered "in"; this fact could lead to certain distortions. However, this does not change the 
fact that social media are for today's young people an important, natural and necessary tools. It is 
therefore not surprising that the existence, availability and ubiquity of social media, as well as its daily 
increasing use in high school students´ lives as well as in university students´ lives, have the effect of 
making it appear almost natural, as if they've always been here. 
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WORK ENGAGEMENT OF PRIMARY SCHOOL TEACHERS IN THE 
CONTEXT OF SELF-DETERMINATION THEORY 
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Abstract 
Teachers’ engagement in primary and secondary schools has been one of the most discussed topics in 
the Czech education system. Even though engagement was studied in this group, most of the research 
was based on scales that were designed to measure engagement in corporate settings. In this study, 
we took a different approach and measured engagement with the Engaged Teacher Scale which adds 
the social aspect of teaching. Furthermore, we investigated Czech teachers’ engagement through the 
lens of Self-determination theory to verify the correlates between engagement and different forms of 
regulations and principal autonomy support in Czech schools’ environment.  

In terms of methodology, the study focused on a sample of 251 Czech primary and secondary school 
teachers. The data collection tools were: The Engaged Teacher Scale (Klassen et al., 2013): Motivation 
for Teaching Scale (Abós et al., 2018); The Work Climate Questionaire (Baard et al., 2004) and Value 
Consonance (Skaalvik & Skaalvik, 2011).   

Regarding the teachers’ engagement, the study found correlates between engagement and different 
qualities of motivation similar to those in other fields – most notably between autonomous forms of 
motivation and engagement. We have also found moderate correlations between teachers’ engagement 
and value consonance in schools which we discuss from the point of view of internalization.  Leader 
autonomy support showed a mild correlation with different forms of motivation but seemed to have 
stronger relations to teacher’s engagement – especially the social engagement with colleagues. This 
study includes the interpretation and discussion of the results aligned with the literature review, 
limitations, and applications.  

Keywords: Work engagement, Self-determination theory, autonomy support, teachers, value consonance. 

1 INTRODUCTION 
Motivation and engagement are common topics during discussions on the state of education in the 
Czech Republic. Not necessarily always mentioned directly, but we often hear about burnout, salary, or 
willingness to practice this profession. Although there is plenty of research focusing on teacher 
engagement, this topic has not been sufficiently explored in the context of the Czech education system 
yet.  

Due to the intention of this work, it is necessary to comment briefly on the specifics of the Czech 
educational system. Compulsory school attendance is structured under one institution, bringing together 
primary and secondary schools. More specifically, the term primary school is used for the first stage 
including grades 1-5 (children aged 6-11). While lower secondary school is the term used for the second 
stage including grades 6-9 (children aged 11-15) [1]. Therefore, in this study, we include teachers from 
the first and second stages because the content of their work can often overlap. Some teachers might 
also teach subjects at both, primary and upper secondary schools, at the same time.  

1.1 Work engagement 
A long time has passed since Gallup came up with the concept of work engagement. [2] Thanks to the 
work of many researchers, this construct has also been able to reach areas outside the sphere of 
business. The first to begin researching engagement from an academic perspective was William Kahn. 
[3] In his conception, employee engagement reflects the immersion of one's self with work. Furthermore, 
he defined three conditions essential for achieving this state: meaningfulness, safety, and availability. 
Other fundamental theories include the theory of work engagement by Maslach and Leiter [4] or 
Schaufeli and Bakker [5]. 

In their theory, Schaufeli and Bakker name three components of engagement: vigor, dedication, and 
absorption. [5] These components are also measured by the Utrecht Work Engagement Scale (UWES) 
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- the most widely used tool for measuring engagement. While this method is significant across the 
spectrum of research intentions, it has led some authors to reconsider the concept of teacher 
engagement. Schaufeli's model describes most of the work contexts well. In the case of teachers, 
however, it is not enough for the specific conditions of the education system as teachers are tied heavily 
to the social context of their work. [6] 

The reason why engagement research has begun to turn more towards the teaching profession might 
be the growing body of evidence that teacher engagement contributes to the quality of teaching. [7] [8] 
Furthermore, it seems to impact the retention of people in the field. [9] [10] Klassen pointed out that 
engagement is related to teachers' satisfaction from teaching and their intentions to quit. At the same 
time, the results of his research drew attention to the general cultural validity of the hypothesis that an 
engaged teacher is usually also a satisfied teacher. [10] 

Teacher engagement is different from what we described above as corporate. For example, teachers' 
success at work does not depend on the financial capabilities of clients. It depends mainly on 
interpersonal resources, such as the degree of control in the workplace, support, communication within 
the school, or the organizational climate [11]. For example, even the length of practice does not appear 
to be a reliable predictor of teacher engagement. [10] This may be caused by teachers' self-efficacy 
changes as it shows a positive trend from the beginning to the middle of the career but declining from 
the middle on. [12] 

In the context of previous research and the need to develop a quality measurement tool of this construct, 
we can define teacher engagement as a motivational construct that reflects the allocation of free 
resources (physical, emotional, and cognitive) across activities related to teaching. According to 
Klassen, we can define teacher engagement as a construct consisting of three dimensions. [6] 
Cognitive-physical engagement refers to the extent to which teachers invest effort in the teaching 
process; emotional engagement points to positive emotions associated with work; the social dimension 
focuses on the perceived degree of connection and interest between teachers, students, and 
colleagues. [6] 

From the point of view of the previously described theory of Schaufeli and Bakker, cognitive-physical 
engagement corresponds to the dimensions of absorption and vigor, and emotional engagement 
corresponds to the dimension of dedication. [5] However, Klassen does not describe these dimensions 
as a perceived state but rather as energy investments into these dimensions, which is close to the 
mechanisms proposed by Kahn. [3] [13] 

In contrast to the previously mentioned theories of engagement, great emphasis is placed on the social 
area, which is proving to be crucial for teacher engagement. As Klassen states, teachers must place 
particular emphasis on building long-term relationships with pupils. [6] Unlike other professions (e.g. 
doctors, nurses, or people in business), teachers spend much more time with their students and for 
significantly longer periods. For these reasons, it is necessary to include the social aspect in describing 
teacher engagement. 

Klassen's model is currently a subject of debate. The issue is mainly the global level of engagement, 
which does not necessarily depend on all four dimensions of Klassen's model. As Perera points out, it 
is quite possible that a teacher may be engaged in his work but may not invest energy in relationships 
with their colleagues. Alternatively, the teacher can be very close to their students but may not be 
engaged with their work globally. [13] 

1.2 Self-determination and engagement 
Self-determination theory (SDT) is a macro theory that deals with a broad spectrum of psychological 
processes and phenomena. These may include personality development, self-regulation, universal basic 
psychological needs, life goals and aspirations, vitality or social aspects of motivational processes. [14] 

SDT proposes two forms of motivation: intrinsic and extrinsic. Intrinsic motivation is a type of 
autonomous motivation. Intrinsically motivated behaviour is characteristic for its spontaneous 
experiences of interest and enjoyment, which are entailed in the behaviour itself. Extrinsically motivated 
behaviour is driven by external rewards – it includes all forms of instrumental behaviour. [15]  

SDT presents several forms of extrinsic motivation, which can be described on a continuum (from 
controlled to highly autonomous). It ranges from external regulation (external motivation dependent on 
external control) through introjected regulation (external motivation based on internal control) and 
identified regulation (external motivation perceived by the individual as valuable and important), to 
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integrated regulation (external motivation that has been well assimilated with other identifications, 
values, and needs). [16]  

SDT seems to be a good framework for working with teacher engagement. It is precisely defined, which 
allows for a better theoretical and practical understanding of the processes that can theoretically be 
behind engagement. Klassen describes engagement as a sign of internal motivation. [10] From the point 
of view of SDT, engagement reflects autonomous forms of motivation in the work environment. [17] In 
teachers, who are engaged in their work, we can observe self-determined teaching behavioural styles 
that may affect the quality of students' academic attitudes. [18] Autonomous forms of motivation lead to 
higher performance, perseverance, and creativity. [19] Conversely, teachers with low levels of 
engagement are more likely to feel externally regulated and thus motivated by a desire for external 
rewards or desire to avoid punishment. [20] 

Based on the provided information, we expect to find positive correlations between autonomous forms 
of motivation (identified and intrinsic) and all components of teacher engagement. [10] [17] [18] 
Furthermore, we do not expect correlations between controlled forms of motivation (external and 
introjected) and teacher engagement. Apart from this, we expect to find a positive relationship between 
perceived autonomy support reported by teachers and their engagement. [10] [16] [20] Lastly, as 
internalization of external values is essential for autonomous forms of extrinsic motivation, we expect 
value consonance to be positively related to all components of teacher engagement. [16] 

2 METHODOLOGY 
Data were collected via an online questionnaire from a convenience sample of primary and lower 
secondary school teachers (n = 251). Most of them were women (n = 221). Although teachers from all 
of the regions of the Czech Republic were contacted, most responses came from only two of them: 
Prague (n = 61) and the Moravian-Silesian Region (n = 149). All respondents were informed about the 
purpose of the study and assured about the confidentiality of their data. Teachers in schools with an 
alternative educational program were not contacted for research purposes. Principals were also 
excluded from the selection due to the nature of the constructs examined (e.g., perceived autonomy 
support). Participation in the research was entirely voluntary.  

The questionnaire contained a total of 52 items and four additional open-ended questions concerning 
the impact of the Covid-19 pandemic on their profession. 

2.1 Instruments 

2.1.1 Engaged Teacher Scale (ETS) 
To measure teacher engagement, we chose the ETS scale [6], which the authors constructed 
specifically to measure the components of teacher engagement. We thus preferred it to the most used 
tool for measuring engagement, which is UWES [21]. The ETS contains 16 items divided into four 
subscales: cognitive engagement, emotional engagement, social engagement: students, and social 
engagement: colleagues. We used the Czech adaptation by Wolfová, which showed good psychometric 
properties. [22] The value of Cronbach’s α ranged from 0,83 to 0,9 for each subscale. 

2.1.2 Motivation for Teaching Scale (MTS) 
The MTS scale builds on the theory of organismic integration within SDT. It, therefore, focuses on the 
quality of motivation in terms of self-determination or the degree of autonomy. [23] [24] Although this 
scale was created for secondary schools, the Czech education system operates on different rules, and 
therefore the levels of education overlap. When analyzing the items, we evaluated that they are suitable 
for use in our target group. 

MTS consists of five subscales that correspond to different forms of regulation: amotivation, external 
regulation, introjected regulation, identified regulation, and intrinsic motivation. [13] Integrated regulation 
was left out as it is hard to differentiate from identified form. Three out of five subscales were found to 
have Cronbach’s α higher than 0,7: Intrinsic motivation (alpha = 0,92), Identified regulation (α = 0,82), 
and Introjected regulation (α = 0,83). The External regulation subscale only showed Cronbach’s alpha 
of 0,58 in its original form, however deleting the first item (It is assumed that I should do this) resulted to 
increase reliability to 0,86. After a closer analysis, we concluded that the Czech translation of this item 
could have ambiguous meaning, and therefore was not appropriate. The Cronbach’s alpha of the 
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amotivation subscale was also below 0,70 (α = 0,63), which might be caused by the small number of 
items (three). [25] 

2.1.3 Work Climate Questionnaire (WCQ) 
As another method, we chose the WCQ, which we used to measure employees perceived autonomy 
support. [26] We adjusted the items by replacing the word 'manager' with 'principal'. The scale is based 
on two original tools for measuring the perceived support of autonomy in patients (α = 0.92) and medical 
students (α = 0.96) [27]. For this work, a short version was used, which includes 6 of the original 15 
items. The reliability of the scale after the Czech translation was high (α = 0.94). 

2.1.4 Value Consonance 
We also chose a short scale as a possible indicator of the degree of integration in terms of SDT. [28] 
The scale was created to find out to what extent teachers share values and norms in a given school. 
More specifically, for example, what teaching methods should be used. The integration of values from 
the environment is important in SDT [16], and in the context of teacher engagement has not yet been 
explored. The three-item scale appeared to be sufficiently reliable (α = 0.78). 

2.2 Data analysis 
The relations between chosen variables were analyzed using correlation analysis. Relationships 
between variables were described using Pearson correlation. CFA was used to confirm the goodness 
of fit of the Motivation for Teaching Scale using Jamovi 1.6.15. 

3 RESULTS 
Table 1 presents correlations between four components of teacher engagement, forms of motivation, 
perceived autonomy support, and value consonance. 

Our data show a statistically significant relationship between autonomous forms of motivation and all 
four components of teacher engagement. The strongest relationship was found between emotional 
engagement and intrinsic motivation (r = 0.771), followed by identified regulation (r = 0.510). We have 
also found a moderate relationship between cognitive engagement and intrinsic motivation  
(r = 0.348) and identified regulation (r = 0.330). All other forms of engagement were found to be weakly 
positively related to autonomous forms of motivation. 

In all cases, we observed a statistically significant negative relationship between amotivation and 
engagement. This negative relationship was strongest in the case of emotional engagement (r = -0.394). 
The relationships with other components of engagement were weak. 

Furthermore, we explored the relationship between teacher engagement and controlled forms of 
extrinsic motivation (introjected and external regulation). We found a weak positive and statistically 
significant relationship between introjected regulation and all components of teacher engagement. 
Analysis of our data did not show any statistically significant relationship between engagement and 
external regulation. 

Next, we focused on perceived autonomy support. We found all components of teacher engagement to 
be related to perceived autonomy support, but the relation was weak, especially with cognitive 
engagement and social engagement (colleagues). 

In terms of value consonance, statistically significant relationships were observed in all components of 
teacher engagement; however, they were all mild. Emotional engagement and social engagement with 
students were related more strongly than cognitive engagement and social engagement with colleagues. 

  

3594



 

 

Table 1. Correlations. 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Cognitive 
engagement (1) –           

Emotional 
engagement (2) 

0.386 
*** –          

Engagement 
students (3) 

0.376 
*** 

0.370 
*** –         

Engagement 
colleagues (4) 

0.245 
*** 

0.191 
** 

0.250 
*** –        

Intrinsic motivation 
(5) 

0.348 
*** 

0.771 
*** 

0.250 
*** 

0.201 
** –       

Identified regulation 
(6) 

0.330 
*** 

0.510 
*** 

0.250 
*** 

0.293 
*** 

0.564 
*** –      

Introjected 
regulation (7) 

0.214 
*** 

0.158 
** 

0.194 
** 

0.162 
* 

0.179 
** 

0.279 
*** –     

External regulation 
(8) -0.027 -0.022 -0.022 0.018 -0.002 -0.022 0.124 

* –    

Amotivation (9) -0.225 
*** 

-0.394 
*** 

-0.236 
*** 

-0.190 
** 

-0.351 
*** 

-0.335 
*** 

-0.153 
* 0.008 –   

Autonomy support 
(10) 

0.145 
* 

0.259 
*** 

0.155 
* 

0.274 
*** 

0.216 
*** 

0.271 
*** 

0.156 
* -0.053 -0.238 

*** –  

Value consonance 
(11) 

0.246 
*** 

0.301 
*** 

0.208 
*** 

0.416 
*** 

0.246 
*** 

0.296 
*** 

0.137 
* -0.079 -0.245 

*** 
0.616 

*** – 

Note. * p < .05, ** p < .01, *** p < .001 

4 CONCLUSIONS 
The main goal of this paper was to look at teacher engagement in the context of SDT. We investigated 
relationships between the various forms of teacher engagement, motivation, autonomy support, and 
value consonance for these purposes. Our first hypothesis was to examine the relationship between 
autonomous forms of motivation and engagement. As expected, we found statistically significant 
correlations in all cases. These results concerning primary school teachers correspond to older 
knowledge of this context in the ordinary work environment. [10] [17] [18] 

Klassen describes engagement as a product of an autonomous form of motivation. [10] From this point 
of view, the results are not surprising, and we can interpret the strong relationship between intrinsic 
motivation and emotional engagement in line with this statement. According to SDT, the activity's joy 
and positive experiences are specific for intrinsic motivation. [16] They often compare it to the joy of 
children during a game. The strongest relationship thus makes sense from a theoretical point of view. 

In the context of Klassen's statement [10], the question arises as to the extent to which emotional 
involvement is a separate construct, or precisely a specific manifestation of intrinsic motivation, or 
whether a highly integrated type of motivation and engagement can exist independently of each other. 

Intrinsic motivation was then weakly to moderately correlated with other components of teacher 
engagement. A moderate correlation was observed for cognitive engagement, characterized by 
ingestion and a high degree of attention. [6] A slight relationship was also observed for both types of 
social engagement. In this work, we did not directly research the basic psychological needs that play a 
crucial role in SDT. However, it should be noted that the basic psychological needs are theoretically 
contained in all SDT constructs observed by us (support of autonomy, types of motivation according to 
their quality) [17]. In this respect, we must draw attention to the need for relatedness, the saturation of 
which is essential for such a quality form of motivation. 

We also found similar relationships between the identified form of motivation and teacher engagement. 
A stronger relationship, compared to intrinsic motivation, was observed in social engagement with 
colleagues. This result makes sense, especially when comparing them. Intrinsic motivation is a strongly 
internalized form of motivation, which manifests itself mainly in the experience of performing the activity. 
In contrast, the identified regulation is a form of extrinsic motivation. Its origin is in the surrounding world. 
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One attaches importance to activities that are regulated by identification and perceives their value. Thus, 
identified motivation can also be used as one of the sources to which a person attaches importance to 
other people around them. [16] For example, a teacher may feel that they must have a good relationship 
with their colleagues because they know it creates a more pleasant working environment that will also 
impact on their student's education. 

In the second hypothesis, we verified the relationship between amotivation and teacher engagement. 
The correlation was negative for all components. This result, from a theoretical point of view, makes 
sense. Amotivation describes a state where a person does not appear interested in the activity, does 
not perceive it as meaningful or valuable and is not externally encouraged to participate. [17] In this 
context, a positive connection with engagement would be a logical contradiction. 

As part of the data analysis, we also focused on the relationship between the introjected form regulation 
and individual components of teacher engagement. In this case, we found weak yet statistically 
significant positive relationships. Introjected regulation is characterized by the fact that when a particular 
belief or standard is not met, a person experiences anxiety and remorse [17]. Engaged action makes 
sense, although we cannot specify the nature of this relationship based on the analyses performed. A 
recent meta-analysis offers a more detailed explanation. [29] The authors described both positive and 
negative effects of introjected regulation. Based on previously published information, the analysis shows 
that introjected regulation impacts work positively, but a person with a high degree of introjected 
regulation pays for these impacts with his well-being. Therefore, it is good to mention that this kind of 
motivation slightly benefits work, but not the worker as such. 

Our research did not reveal statistically significant relationships between external motivation and teacher 
engagement. External motivation is specific for its high quality and low stability. [16] It could thus be 
related to engaged behaviour to the extent that there is a reward or a threat of punishment. Likewise, 
engagement would be associated with this type of motivation dependent on these conditions. First, it is 
necessary to say that based on our research, we cannot determine the causality of relationships, so we 
can only speculate about the causes of these results. Second, it should be noted that the scale of 
external regulation did not appear to be sufficiently reliable, which was probably due to the possibly 
inappropriate translation of the first item. 

Our next research question dealt with the relationship between perceived autonomy support and 
engagement. Leader autonomy support is a vital element in SDT and is described as a predictor of 
highly autonomous forms of motivation. [26] [30] [31] [32] It is characterized by listening, engaging employees 
in decision-making processes, or providing choices. [17] In principle, it leads to the creation of conditions 
that enable employees to meet basic psychological needs. In terms of internalization, it allows 
employees to accept requirements better and integrate them into their value system. [16] We found a 
weak positive relationship with engagement in all four components (emotional, social with colleagues 
and students). We observed the strongest correlation in social engagement with colleagues, which may 
be related to the logical assumption that promoting autonomy creates a more open and friendly 
environment than other forms of leadership characterized by a greater degree of control. 

The last construct we dealt with was value consonance. We chose it as another indicator of the degree 
of integration of values between the school and teachers, which can play a significant role in the quality 
of motivation. The extent to which a teacher's beliefs coincide with those prevailing in the school 
environment may also affect the degree of autonomy with which the teacher carries out his work. In 
addition to information, teachers also pass on a value charge in the educational process, and if they do 
not agree with these values, there may be more room for a controlled form of motivation. [28] 

We observed a moderately strong relationship between value consonance and emotional engagement, 
and social engagement with colleagues. We can assume that the mutual agreement of values creates 
the conditions for saturating the basic need for relatedness, resulting from mutual acceptance and 
harmony. In terms of emotional engagement, we can estimate that an adequate positive emotional 
response may accompany the autonomous sharing of values with which a person identifies. 

Finally, we would like to draw attention to another area of research that could expand the knowledge 
offered and increase its relevance and applicability. This area is a closer analysis of individual basic 
psychological needs and their effect on teachers' work engagement. Basic psychological needs may 
point to gaps in which it is possible to intervene. 
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4.1 Limitations 
Finally, it is appropriate to describe the limits that this study entails briefly. The first is the research 
sample. The population of primary school teachers allows for collecting a more significant number of 
respondents, in which male primary school teachers would also be more represented. 

The data collected could also have been affected by the Covid-19 pandemic. The pandemic has 
significantly shifted the standard of education in the Czech Republic, and therefore the results may not 
reflect the usual form of teaching. Research in teacher motivation and engagement would therefore be 
more appropriate as the situation in Czech education stabilizes. Another limit was some of the scales 
we chose. The first case is a scale of external regulation in the MTS questionnaire, which did not have 
good psychometric properties in the Czech translation. We have already pointed out a translation error 
in the description of the methods used. In the future, it would therefore be appropriate to revise the 
translation and verify the characteristics of the whole questionnaire again. The second problematic scale 
may be WCQ. Although it proved to be sufficiently reliable on our data, its content is suitable for revision 
in terms of validity in the teaching population. 
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Abstract  
The Construction 4.0, as a new concept derived from the fourth industrial revolution Industry 4.0, is 
bringing considerable transformations in the construction sector. Digitalization, automation, human-like 
cognitive technologies and other emerging technologies are bringing new benefits, challenges and 
solutions and are changing the ways in which buildings, civil engineering and transport structures are 
designed and produced. By reason of the required knowledge and expertise to implement these new 
technologies and solutions, the Faculty of Civil Engineering (FCE) in Košice has a huge ambition to 
establish changes in educational curriculum in order to have teachers and graduates who are reflecting 
the new concepts and technologies and are sufficiently educated and skilled for these new concepts of 
designing and managing construction projects. The academic research project “Supporting the platform 
Construction 4.0 through adoption of digital technologies in the learning process”, granted by the Cultural 
and Educational Grant Agency of the Ministry of Education, Science, Research and Sport of the Slovak 
Republic, raised as one of responses to activities of the European Community on the platform Industry 
4.0 that aim to promote competitiveness, employment and quality of life.  The aim of the project is to 
upgrade curricula of selected courses and to prepare and realize several non-teaching optional activities 
for students, which are profitable in adopting knowledge, skills, critical thinking and key competence of 
graduates of two study programs at the FCE in Košice so that they will be successful in coming world of 
construction industry in Slovakia. Despite the difficult period for universities under Lockdown, the 
members of the project team have made efforts and realized a number of steps to meet as many of the 
objectives set for the first phase of the project period (January 2020 - June 2021) as possible.  The most 
important results of their efforts, achieved thanks to this grant in the mentioned period, are presented in 
detail in the submitted article. Moreover, the planned implementation outputs of the project and a specific 
proposal of the procedure for achieving the individual tasks and goals in the second half of the project 
period are also outlined in the article.  

Keywords: academic project, Construction 4.0, skills, civil engineering, digitalization. 

1 INTRODUCTION  
In Slovakia, the fourth industrial revolution, also known as Industry 4.0, together with digitalization are 
gradually starting to be underway. The rapid development and implementation of digital technologies is 
connected with trends like augmented reality, virtual reality, Internet of Things, Cyber-Physical Systems 
and many more.   It is also linked with a change in the skills required from engineers and other workers 
[1]. In keeping with this perspective, the new generation of engineers should deal with new paradigms 
and concepts, emergent technologies and the system’s software implementation [2]. Although the 
construction industry is considered a conservative sector in which technological innovations are being 
applied only slowly, it is now clear that new trends will not be avoided. The coming digitization is to 
change the whole industry by referring to Construction 4.0, following the example of Industry 4.0 [3]. 
The essence of Construction 4.0 is the digitalization and automation of Architecture, Engineering and 
Construction (AEC) industry. The driving force behind the changes will be, in particular, the digitization 
of building plans. However, the digitalisation of the construction industry will also place new demands 
on the construction professions themselves. As obviously expected, existing roles will evolve and new 
roles will be created. In addition to designers there will be a need for employees with digital skills [4]. 
Engineers have noticed their work shift into the virtual. They sit in front of screen to design buildings and 
control construction projects. Their work is formed by new technologies which require specialist skills 
for operation.   

All the industrial revolutions didn’t influence only the production itself, but also the labour market and the 
educational system as well. Education should mirror the industry`s technological developments and we 
should teach analogue skills in a digital age. As only qualified and highly educated people will be able 
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to control the emerging technologies, the technologies have extensive effect on the education of people 
[5]. Only highly educated engineers can effectively contribute to the conversion process to Construction 
4.0. The diffusion of the Industry 4 framework has led academia to support the possible changes that 
could involve on the one hand the academic education of students in general and the learning of 
technical and engineering topics as well [6], [7]. Integrating Industry 4.0 concepts in engineering 
curriculums has become one of the main priorities of the universities and academic institutions [8]. 
Whereas undergraduate students need to obtain new skills or competencies to cope with the future of 
Industry 4.0, some universities started to upgrade their engineering programs to integrate this concept 
in their engineering curriculums to qualify their graduates with the required skills to implement Industry 
4.0 solutions [9].  

The aim of the article is to present the most important results of efforts of teachers of the Faculty of Civil 
Engineering in Košice, achieved thanks to the grant aimed at supporting the platform Construction 4.0 
through adoption of digital technologies in the educational process at the faculty. Moreover, the planned 
implementation outputs of the project and a specific proposal of the procedure for achieving the 
individual tasks and goals in the second half of the project period are also outlined in the article. 

2 METHODOLOGY 
The Faculty of Civil Engineering of Technical University of Košice (FCE TUKE) has responded to the 
above mentioned challenge and developed the academic research entitled “Supporting the platform 
Construction 4.0 through adoption of digital technologies in the learning process”, funded by the Cultural 
and Educational Grant Agency of the Ministry of Education, Science, Research and Sport of the Slovak 
Republic. The initiative of the project is one from the responds on the demand of construction practice 
to increase the knowledge and skills of Civil Engineering graduates inevitable to introduce and adopt 
digital technologies in design, planning, production and facility management of buildings and 
constructions.  It is focused not only on the innovation of teaching methods, but also on development of 
new ones or supplemented and updated teaching books and teaching aids as well as on providing new 
devices and equipment usable for selected courses of two bachelor and master study programs 
“Technology and Management in Construction” and “Execution of Traffic Constructions”. 

The project period is from 2020 to 2022. The project team involve mainly university guarantors or 
teachers responsible for selected professional courses most involved in development of key cognitive 
operations of future professionals in construction.  In order to compare and gain some new experiences 
related to teach for Industry 4.0, they will deepen the existing one or establish new cooperation with 
colleagues from other Civil Engineering faculties in Slovakia as well as abroad (Czech, Poland and 
Croatia).  

The key goal of the project, its tangible and intangible goals and expected outputs have been presented 
in the 13th annual International Conference of Education, Research and Innovation in 2020 [10]. 

Despite the difficult period for universities under Lockdown, the members of the project team have made 
efforts and realized a number of steps to meet as many of the objectives set for the first phase of the 
project period (January 2020 - June 2021) as possible.  The most important results of their efforts, 
achieved thanks to this grant in the mentioned period, are presented in detail in the submitted article. 
Moreover, the planned implementation outputs of the project and a specific proposal of the procedure 
for achieving the individual tasks and goals in the second half of the project period are also outlined in 
the article.  

3 RESULTS 

3.1 The statement on the completion of the planned project objectives in the 
middle of the project period 

In the AEC industry in Slovakia, several companies have already understood the fact that digitization 
will bring them mainly investment savings but also time. Based on this strategy, they are gradually 
moving to the level of "digital companies". As part of the project, the team of researchers is continuously 
developing cooperation with companies that already have experience with the active use of innovative 
digital technologies in planning, preparation and implementation of construction projects. 

At the events "BIM4FREE 2020" (in February 2020, in the faculty lecture-room) and "BIM4FREE 2021" 
(March 2021, on-line), which were organized thanks to cooperation with the BIM Association Slovakia 
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(BIMAS), eight worthwhile lectures were presented. In seven cases representatives of practice 
(HESCON s.r.o., Klima-Teplo designing, s.r.o., ConIS, s.r.o., BODaK s.r.o., Hilti Slovakia spol. s r.o., 
DOPRAVOPROJEKT, a.s. and MBA - CONSTRUSOFT) presented their positive experiences with the 
implementation of Building Information Modeling (BIM) in construction projects. One lecture, presented 
by a representative of the BIM Association of Slovakia, focused on the current state and trends in the 
implementation of BIM in various phases of the life cycle of buildings. More than one hundred students 
and around twenty university teachers attended the events. The lecture “Trends in the Construction 
Development” by the President of the Association of Construction Entrepreneurs of Slovakia, which 
students and teachers of the faculty could hear during the Open Day at the Faculty of Civil Engineering 
TUKE, can be considered a significant contribution to the implementation of the planned project goals. 
The president pointed out the strong need for the transformation of the industry towards its digitization 
in accordance with the Constrcution 4.0 platform and highlighted the benefits of applying digital 
technologies to all those involved in construction projects. At the same time, as part of the lectures on 
the subject Realization of concrete structures, representatives of DOKA Slovakia presented BIM 
software tools for formwork design and provided knowledge from the use of IoT (Internet of Things) 
system for monitoring concrete maturity in-situ. The knowledge and experience with estimation and 
costing of constructions in BIM environment were presented at the seminar "BIM - revolution in 
construction", which the project team organized on-line for teachers and students of the faculty. To add 
the Construction 4.0 concept into teaching process of selected subjects and to innovate the forms of 
teaching, the lectures by experts from companies whose activities are related to the use of digital 
technologies and BIM tools in construction projects implementation are included in the subjects.  

To meet the goal "Innovate and digitize teaching methods (through e-learning system TUKEmoodle, 
LMS System for teaching management, ...)", teachers involved and developed more than twenty 
courses of individual subjects in the e-learning portal TUKEmoodle. Especially in the period from March 
2020, in connection with the distance education at the FCE TUKE due to Covid-19, these Moodle 
courses were very beneficial for teachers as well as students of the faculty. Innovative educational 
materials containing the knowledge of the Construction 4.0 platform have been gradually shared in the 
courses on the e-learning portal TUKEmoodle, which makes these extensive information and knowledge 
of the Construction 4.0 concept available to full-time and part-time students of the faculty.  

Paradoxically, the global pandemic Covid-19 had a positive effect on the implementation of the project's 
goal "To increase the digital skills of students in the learning process". In addition to the mentioned use 
of courses through TUKEmoodle, to provide the distance education from second third of the summer 
semester 2019-2020 (from March 2020 till now), teachers have led webinars for students through 
CISCO Webex platform. Mainly through the use of web-based manuals for TUKEmoodle and CISCO 
Webex, individual trainings of teachers and students were provided. The trainings were focused on 
development of skills to use the new teaching and learning techniques and methods related to the 
contactless education and evaluation of students. These trainings supported in particular the wider use 
of computer networks, web and mobile technologies and their applications in the educational process, 
new interactive presentation technologies, procedures, and methods for evaluating the outcomes of the 
educational process, as well as the use of new forms of communication between teachers and students.  

Moreover, in the winter semester 2020-2021, courses for students focused on selected BIM software 
tools were provided in cooperation with software specialists from practice. The trainings took place on-
line through CISCO Webex and we are pleased that a large number of students are interested in learning 
beyond compulsory periodical teaching. The "BIM design for beginners" courses took place in 
cooperation with GRAPHISOFT Archicad (course scope: 10 hours) and in cooperation with Allplan 
(course scope: 15 hours). Video recordings from the implemented courses are freely accessible for 
students on the website of the project researcher's workplace. 

In accordance with the goals "To support the knowledge and competencies of students through the 
active use of digital technologies" and "To support students' managerial and communication skills and 
their teamwork skills", individual working groups of the research team set several tasks, which wre 
gradually fulfilled in the first period of the project period. On the one hand, they focused on the 
involvement of Construction 4.0 concept into team tasks assigned students within the periodic education 
on individual subjects and within final thesis topics so that students have been motivated and guided to 
analyze the current state of application of digital revolution technologies Construction 4.0 in construction 
in our country and abroad. Moreover, students were motivated to notice and analyze the benefits of 
these technologies for improvement of efficiency and performance in construction. The second part of 
the tasks is focused on organizing and arranging excursions, exhibitions, and visits to building 
sites/companies, which focus on the development and implementation of several digital and innovative 
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technologies related to the fourth industrial revolution. As for example, there were arranged excursions, 
visits to exhibitions and to building sites/companies which have been centered on: CNC machines, 
devices for contactless identification and recognition of objects, semi-autonomous and autonomous 
unmanned aerial vehicles, sensors with software support, visualization systems, 3D scanners, thermal 
imaging, virtual reality systems, augmented reality, mixed reality, Internet of Things, ... etc. In 
cooperation with the National Highway Authority, an excursion for teachers and students on the 
construction site of the project "D1 Prešov, West - Prešov, South" was arranged and organized. On the 
construction site, the construction is monitored by means of drones in connection with a 3D model of 
the highway. 

The virtual library of 3D models of building structural elements, objects and equipment of the 
construction site, which is part of the repository of student projects solved by BIM platform software, has 
been complemented mainly by 3D models of buildings developed by students as part of final bachelor's 
and master's theses (e.g. diploma thesis of 2019- 2020: Addition of 3D models of formwork elements 
for ArchiCAD) or within the activity "Use of BIM applications in student works", in which students of FCE 
TUKE participated on a voluntary basis, especially by using and declaring the use of BIM applications 
in student seminar works. The role of project developers is to encourage students to participate in the 
activity and provide mentoring during their student works implementation. Thanks to this activity, 
students together with their teachers solve BIM based team projects and students are thus motivated to 
actively use student licenses for BIM platform software. The obtained 3D construction models serve in 
the next educational process to teach students how to solve specific BIM based tasks in the whole life 
cycle of the building. As for example, the bachelor's thesis on the topic "Digitization of the library of BIM 
models - construction site operating facilities", was aimed to develop 3D BIM models of construction site 
operating objects, which will be further used in the educational process centered at designing 
construction site layout in accordance with the principles of digital revolution Construction 4.0. 

The project members focus topics of student seminar works and final theses in accordance with 
individual partial areas of the Construction 4.0 concept. The result of the seminar works and final theses, 
focused on the use of innovative digital technologies, software and their technical support in construction 
practice, are then archived in the repository of case studies centered on the use of digital technologies 
in various phases of the construction life cycle. Establishment and development of such repository is 
one of tangible goals of the project.  

3.2 The most important results of the project  
The summary of the most important results of the project that were accomplished by the first half of the 
project period range:  

• development of a list of subjects and analysis of subjects in the teaching/study of which 
knowledge from the technologies of the digital revolution platform Construction 4.0 should be 
implemented; 

• establishment and expansion of cooperation "University - Industry" with companies that actively 
use innovation and digital technology of the platform Construction 4.0 and BIM tools in 
architectural design, planning, construction, and facility management as well as development of 
cooperation with the BIM Association Slovakia - the first professional organization in Slovakia 
dealing with BIM issues; 

• lectures for teachers and students of the faculty presented by experts from practice;  

• establishment of courses on the TUKEmoodle e-portal for almost all subjects taught at the 1st 
and 2nd level of study in the study programs Technology and Management in Construction and 
Realization of Transport Structures at the FCE TUKE - in the summer semester 2019-2020 and 
in the winter semester 2020-2021;  

• webinars (on-line lectures and seminars) as the form as a form of compulsory distance education 
at the FCE TUKE due to the world pandemic Covid-19; 

• individual training of teachers and students aimed at the use of tools for on-line education through 
TUKEmoodle and CISCO Webex - new methods of lectures and seminars, submission and 
evaluation of student works, development and evaluation of tests for contactless testing etc.; 

• organizing an excursion of teachers and students on the construction site (highway D1 Prešov, 
West - Prešov, South) – the site with the active use of drones to monitor construction process 
with a link to 3D model of the highway structure;  
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• Website STUDY4BIM – wide range of useful information and knowledge of issues related to BIM 
and digitalization in construction - BIM   e.g. educational posters from 4 companies promoting 
BIM software platforms with a student license, usable in seminars, studios and in final theses 
processing;  

• Diploma thesis defense (academic year 2019-2020) – teamwork of five students: BIM based 
design of business and administrative center in Košice; 

• Creation of 3D models of the formwork elements for ArchiCAD (the diploma thesis 2019-2020); 

• Two awards for participation in the activity “Use of BIM applications in student works”;  
• Supervision and development of students' final theses on the following topics: 

o Implementation of BIM in the building lifecycle  
o Use of digital twin technology in the life cycle  
o Construction budgeting on the basis of a 3D model of building 
o Digital technologies for construction scheduling   
o Spatial representation of safety risks on the construction site in BIM model  
o Digital technologies for optimizing the use of formwork of concrete structures 
o Level of digitization of construction projects on the Slovak market 
o Digital marketing in construction industry  
o Use of software applications in the field of wooden constructions 
o Use of drones in construction 
o Use of CNC machines in the production of structural elements of buildings 
o Application of 3D laser scanning in construction 
o Automation and robotics as a tool for quality assurance in construction 
o New trends in information sharing during construction 

• Video recordings from the courses "BIM design for beginners" - freely accessible for students on 
the website of the FCE TUKE 

3.3 The planned realization outputs of the project for the second half of the 
project period 

The proposed realization outputs of the educational project reflect the main goals that have been set in 
the project proposal. More than thirty partial outputs have been expected during the three-years period 
of the project. The composition of the key realization outputs of the project with respect to its progress 
in the second half of the project period are presented in Table 1.  

Table 1. The key expected realization outputs of the project.  

The planned output Description of the planned output 

Training for teachers focused to digital 
technologies usable in the educational 
process 

Providing trainings - support for the wider use of computer networks, 
web and mobile technologies and their applications in the educational 
process, new interactive presentation technologies, procedures and 
methods for evaluating the outcomes of the educational process, as 
well as the use of new forms of communication with students 

List of software (in ICT classrooms or with 
available student licenses or with the 
possibility of their presentation by practice 
representatives) intended for planning and 
realization of construction projects and their 
implementation in teaching process 

Selection and providing software for activities related to construction-
technology preparation (budget, construction schedule, site layout 
plan, ...) and realization of construction projects (optimization of 
construction resources) or provision of software presentations and 
their outputs by practice representatives within the lectures of relevant 
subjects/courses 

Lectures by experts from practice Lectures by experts from practice involved in the curricula of selected 
subjects/courses 
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Presentation and publication of outcomes 
from the project solution 

Active participation of researchers/teachers and students in 
professional and scientific events (conferences, seminars ...) and 
publishing their own results from the solution of the project in 
proceedings and journals in Slovakia and abroad 

Gradual completion and use of the library 
of virtual 3D models of building elements 
and structures 

Collection and creation of 3D models of structural elements and 
making available the models for the purposes of educational process 
and student seminar works/thesis 

Collection of 3D models of construction 
projects (bachelor and diploma theses, 
projects studio work) into a repository for 
educational purposes 

Organize the event "Using BIM applications in student works" to 
motivate students to actively use student licenses of BIM platform 
software; Assign and solve team projects on the BIM platform within of 
studio work subjects/courses. 

Adding examples of the use of digital 
technologies in construction projects in 
our country and in the world into curricula 
of selected subjects/courses 

Involvement of the partial issues of the Construction 4.0 concept into 
bachelor and diploma theses.  Purchase of rental of relevant digital 
technology and related equipment.  

Establishment of a repository of case 
studies of digital technologies applying at 
different stages of the construction life cycle 

Archive the results of student seminar works and theses focused on 
the use of innovative digital technologies, software and their technical 
support in practice 

Exchange internships of 
teachers/students within international 
cooperation  

Organizing and arranging working meetings of teachers and students 
at domestic and foreign universities with a similar focus 

Workshop of project investigators Workshop organization - presentation of outcomes of the project 
focused on the technologies of the Construction 4.0 platform 

Excursions, exhibitions, and 
presentations from practice focused on 
the digitization of construction 

Arranging excursions, visits to exhibitions and building sites of companies 
focused on: CNC machines, devices for contactless identification and 
recognition of objects, semi-autonomous and autonomous unmanned aerial 
vehicles, sensors with software support, visualization systems, 3D scanners, 
thermal imaging, virtual reality systems, advanced reality, mixed reality, 
Internet of things, etc. 

Adding of HW and SW tools for 
presentation of BIM projects and case 
studies in ICT classroom  

Purchase hardware and software tools to solve virtual reality problems 
in the field of design and implementation of construction projects (PC 
stations, touch screens, glasses for virtual reality ...) and equipment for 
presentation of BIM projects and results of assignments and final 
theses. 

Making educational materials available to 
full - time and part - time students 

Place innovated educational materials with the incorporation of knowledge 
from the Construction 4.0 platform on the TUKE e-learning portal 

Specification of requirements for software 
tools and digital technologiesequipment in 
the area of construction projects 
preparation and realization 

Specify requirements for software tools and equipment of digital 
technologies for selected processes within the construction lifecycle 
based on experience in solving projects, student seminar works and 
final theses with the active use of innovative digital technologies of the 
Construction 4.0 platform. 

Modification of pedagogical documentation 
of subjects at the first and second level of 
university study in the field of construction – 
involvement of digital technologies of 
Construction 4.0 concept  

Incorporation of results from the project into curricula of selected 
professional subjects/courses 

3.4 The specific proposal of the procedure for achieving the individual tasks 
and goals in the second half of the project period 

In the next period of the project solution, the activities of teachers will be directed towards gradual 
innovation of forms and content of teaching and implementation of relevant digital technologies into the 
curricula of bachelor's and master`s degree subjects/courses which have potential to be enriched by the 
knowledge of the technologies of the Digital Revolution Platform known as Construction 4.0. Student 
licenses of selected software will be provided to improve effectiveness of activities related to 
construction-technological preparation and implementation of construction projects and their use will be 
included in the elaboration of seminar works of students within the relevant subjects. 
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Several trainings will be provided for teachers in order to support the use of new technologies and 
applications and interactive presentation technologies in the educational process. In order to increase 
the awareness, competencies and skills of students, lectures by representatives of companies (as part 
of periodic teaching and as part of additional activities beyond teaching) who have experience with the 
use of digital technologies in the life cycle of construction projects, will be included. Next two years, the 
project investigators will participate in conferences organized by the International Academy of 
Technology, Education and Development (IATED), where they will be able to share their experiences 
between teachers, scientists and experts from different countries as well as to share experiences with    
introduction of new methods and forms of education and with creation of new content of subjects for the 
purpose of preparing graduates in order to succeed in the era of digital revolution Industry 4.0.  

The library of virtual 3D models of building elements and structures will be supplemented with the results 
of student theses and seminars works (also team projects), which are currently in the solution phase, or 
case studies of partial parts of building projects provided by representatives from practice. Teachers will 
focus the topics of final theses in the field of digital technologies in construction, what will support the 
implementation of the principles of the Construction 4.0 revolution in practice. Next years, students will 
have opportunity to participate in the event "Using BIM applications in student seminar works", where 
they will be able to improve and finally present their skills in information modeling applications of 
buildings within the life cycle construction projects.  

Excursions and visits to building sites/ construction companies which have already introduced digital 
technologies in the preparation, implementation and management of construction projects will be 
arranged and organized for students and teachers. To solve virtual-reality problems in the area of design 
and implementation of construction projects in teaching, additional hardware equipment or devices 
(touch screens, virtual reality glasses, ...) will be purchased for classrooms as needed. 

4 CONCLUSIONS  
The introduction of the concept of the fourth industrial revolution to the construction industry to the 
architecture, engineering and construction industry has introduced new breakthrough technologies that 
ask increased knowledge and skills demands for workers. From education point of view, it turns out that 
under the influence of changes in industry and the world of work, there will be a demand for newly 
qualified workers with completely new skills. It is obvious that it will be necessary to prepare for changes 
in the field of education as a whole and to conceptually initiate and support its further directions. 
Questions like “What will further education look like in the era of Industry 4.0/Work 4.0?”, “Which 
qualifications will survive?”, “How will we train graduates/employees?”, “What should educational 
institutions prepare for?” or “What education should support people's responsibility for the state of their 
own ability to work?” ask not only representatives of educational institutions, but also other individuals, 
professional groups and initiatives. Education and training are essential for economic and social 
progress, with the main challenge being to reconcile the knowledge and skills provided within the 
education system with the needs of the labour market, which is beginning to be influenced by the 
demands of the fourth industrial era. The key to mastering all aspects of this era is obviously education, 
because all the expected changes in terms of digitization, robotics and cybernetics are closely linked to 
education. Education must come to the forefront of the public interest, without thoughtful education, at 
the end of which there will be adequate and quality education, society as such will not be able to meet 
the challenges posed by the phenomena of Industry 4, Work 4.0 or Construction 4.0 in the architecture, 
engineering and construction world.  

The Faculty of Civil Engineering of Technical University of Košice (FCE TUKE) has responded to the 
above mentioned challenge and developed the educational project entitled “Supporting the platform 
Construction 4.0 through adoption of digital technologies in the learning process”, funded by the Cultural 
and Educational Grant Agency of the Ministry of Education, Science, Research and Sport of the Slovak 
Republic. The initiative of the project is one from the responds on the demand of construction practice 
to increase the knowledge and skills of Civil Engineering graduates inevitable to introduce and adopt 
digital technologies in design, planning, production and facility management of buildings and 
constructions. Despite the difficult period for universities under Lockdown, the members of the project 
team have made efforts and realized a number of steps to meet as many of the objectives set for the 
first phase of the project period (January 2020 - June 2021) as possible.  The most important results of 
their efforts, achieved thanks to this grant in the mentioned period, are presented in detail in the 
submitted article. Moreover, the planned implementation outputs of the project and a specific proposal 
of the procedure for achieving the individual tasks and goals in the second half of the project period are 
also outlined in the article. 
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Abstract 
The use of virtual, respectively augmented reality in education has a growing trend. Most such 
applications are focused on the connection of a 2D model and the representation of the corresponding 
3D model. When using the application, students can see the real shape of the object, which they can 
also manipulate in a certain way. The combination of this technology with teaching content thus creates 
a new type of application and increases the efficiency and attractiveness of teaching and learning. In 
the presented article, however, we want to focus on the possibility of using augmented reality in the field 
of teaching informatics, respectively teaching application software. The aim will be to use the 
combination of Unity and Vuforia software environment to create an application which, based on 
appropriately selected markers, will bring students a text part, the procedure for solving a task in the 
taught software environment and assignment of individual tasks with their solutions. Based on the 
created application, the student will be able to repeat the procedure with the solution at any time via 
their mobile phone. We assume the placement of individual markers in the Moodle environment, where 
the student can find them at any time after logging in. 

Keywords: augmented reality, marker, application, Vuforia, Moodle. 

1 INTRODUCTION  
Education and training have had, have and will always have an important place in everyone's life. The 
role of technology is to give this opportunity to everyone who is interested, whether they are gaining new 
knowledge or improving what they already know. The rapid development of mobile technologies is 
making a positive contribution to education, and augmented reality (AR) together with virtual reality (VR) 
and mixed reality (MR) can be considered key educational technologies in the next decade [1]. Thanks 
to the development of hardware, software and the mass use of Android devices, these technologies are 
becoming part of everyday life [2]. This fact allows us to transfer useful information to multiple users 
through this type of new media. According to several studies, the educational value of applications 
created using augmented reality is the biggest advantage of this technology. With the growing popularity 
of augmented reality (AR), technical improvements are also emerging that can bring new benefits to this 
area. Today, digital media are already an integral part of the educational process in all types of schools. 
They bring new ways of working and interaction between teacher and student into the teaching process. 
In this context, the use of AR has been the subject of several studies focusing on the benefits of this 
technology for education [3, 4], and their common conclusion was that AR applications can improve the 
learning process, learning motivation and efficiency. It is basically the creation of thematically visualized 
content that is intended for a specific audience to meet specific goals through modern electronic devices 
[5]. 

In the presented paper we will focus on the possibility of using augmented reality technology to improve 
the acquired skills in the environment of the user application MS Excel. 

1.1 Brief description of augmented reality 
The term augmented reality (AR) is a group of technologies that allow us to supplement real-world 
images with various objects in a virtual environment. Unlike virtual reality (VR), which includes a 
completely artificial world (video series), AR involves the integration of virtual objects into natural video 
scenes. Figure 1 is a schematic representation of an AR environment [5]. 
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Figure 1. Scheme of virtual reality technologies [5]. 

The concept of augmented reality basically means a simple combination of a real and a virtual, 
computer-generated world, with the necessary information being obtained from various sources [6]. 
Currently, the following division is used to implement AR: 

1 Mark-based AR - is a typical way for real-time object tracking to work. The marker is the starting 
point and characteristic of this method. They can be characters, pictures and real objects, whose 
main task is to transmit digital information. It can be used to recognize the position, orientation of 
an element in space or other properties that describe an object. If this display principle (predefined 
objects) is used in the AR application, it is necessary to capture these markers with a camera and 
then the defined functionality will start. Vuforia supports 4 basic types of markers: a predefined 
image, a specific block or cylinder, and finally a 3D object. 

2 Markerless - this approach does not use markers to recognize and mediate augmented reality. 
This augmented reality method does not require prior knowledge of the user environment for the 
3D content to occur and be held in a designated place in space. It is a method where the user 
can move entire virtual objects in a real environment. AR applications without markers work on 
the principle of scanning the surrounding environment with the subsequent possibility of inserting 
objects into this environment. The user scans the space around him and selects the objects he 
wants to insert into this space. Individual 3D objects can be moved, rotated or reduced [5] 

3 Location - based AR. This kind of augmented reality does not require brand tracking. Recognition 
is important. Spatial orientation is performed using GPS coordinates, an electronic gyroscope or 
a compass. Localized AR is more suitable especially for the exterior. Equipment using this AR 
method knows with sufficient accuracy where it is located or rotated [7]. 

2 METHODOLOGY 
The presented paper focuses on the possibility of using augmented reality technology to improve 
computer skills in the MS Excel environment. This application is considered to be the most used 
spreadsheet application and therefore mastering the basic and advanced tools of this environment is 
essential for every graduate. During the lessons, tasks were identified that caused students great 
problems. The problem with these tasks is that when these steps are explained by a teacher, students 
usually have no problem with that. They find them simple. The fact that they cannot handle them will 
only become apparent during control tests after a certain time. This is because students gain a lot of 
new information and procedures in a short time and there is no time to repeat these procedures. 

The Unity platform was used to design the application. This platform can be considered as a tool that 
allows the developer to use many codes at the same time and create the final scene in which the AR 
application will run. This software can create applications for various platforms from Windows, Mac but 
also Android. The purpose of this software is to create scenes and applications with interaction among 
the objects of the created scene [8]. This platform uses the Vuforia studio. It is a high-performance and 
easy-to-use application that transforms applications and products into an augmented reality 
environment [9]. 
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3 APPLICATION DESIGN  
The presented model serves as an example of the possibility of using augmented reality in repeating 
and improving computer skills in an environment with MS Excel. The example shows the use of the 
Solver add-in in the MS Excel environment. This tool is used for optimization tasks, what-if analysis and 
scenario creation. With this tool, we search for the optimal (maximum or minimum) value for the required 
function bounded by constraints. The Solver adjusts the values in the cells of the decision variables to 
meet the limits of the limiting cells and to produce the desired result for the target cell. 

3.1 Material preparation 
In order for the application to fulfill its purpose, it is necessary to prepare the necessary documents in 
advance. For the "Task" button, this is the text of the required task with the proposed mathematical 
model. For the "Video" button, it is necessary to prepare a video of the procedure of solving the given 
task. The video used was created by the Camtasia application, which allows us to upload videos directly 
from the desktop. When designing the application model, the possibility of using a marker was applied 
(Fig. 2). The marker will include a button to display the task entry and a button to start the video itself. 
These documents will then be moved to the Unity environment and assigned to the selected object. The 
marker itself will be part of the database in the Vuforia environment, which we will then download to 
Unity. 

 
Figure 2. Marker design. 

3.2 Creating model using Unity 
A model was created in the Unity environment using Vuforia (Fig.3). We will create command buttons 
using the Unity tool option, where in the "Inspector" panel we will use the Advanced and "Add Virtual 
Button" options. Then we get new objects that we can edit. The "Quad" object was used to project the 
text of the task and the video. The following figure shows the layout of the command buttons on the 
proposed marker (cyan color). 

 
Figure 3. Position of virtual buttons. 

The functionality of the buttons is ensured by creating a program in the Visual Studio environment. We 
will use the RegisterOnButtonPressed() and RegisterOnButtonReleased() methods. Part of the program 
is shown in the following figure. 
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Figure 4. Part of program. 

The following figure represent the state after running in the Unity emulator for text of task display (Fig.5a) 
and after starting the task video (Fig.5 b). 

 
a) Task 

 
b) Video 

Figure 5. Presentation in Unity emulator. 

After successful debugging and verification of the correct functionality of the application, students will 
have the opportunity to obtain the appropriate marker and the application through the e-learning portal 
Moodle. 

4 CONCLUSIONS 
AR technology has been recognized by educational associations as one of the most promising 
technologies that educators will adopt in the coming years and, together with virtual reality (VR), has the 
potential to be a standard tool in education [1]. Despite the positive results, however, questions arise 
that need to be addressed. From the point of view of teachers, the inclusion of augmented reality in the 
educational process presupposes advanced knowledge and experience from various application 
software. Of course, the preparation of such an application takes a lot of time. On the other hand, ready-
made applications bring many benefits for the area and for students in particular, because they increase 
their interest and motivation. They come into contact with technologies that are evolving very quickly 
and will certainly find application in several areas in a short time. 

The possibility of using augmented reality shown in this paper provides opportunities for repetition or 
improvement not only in the field of education but for different work environments, when there is no time 
to actively train new employees into enterprise information systems. 
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Abstract  
Teachers’ personal professional development is related to personal learning while performing practical 
activities, learning from one’s own and others’ experiences in different situations, reacting to authentic 
cases, observing colleagues’ activities, and discussing improvement of teaching/learning practices. 
Directly acquired experience and collegial cooperation developing personal competences in joint 
activities with colleagues are the most essential spheres of recent professional development of teachers. 
The aim of the research is to analyse experiences of teachers’ collegial cooperation promoting personal 
professional development in their practical activities. Case analysis of one school that applies a 
distinctive system of personal professional development (PPD) was selected for the research. The 
following methods have been used for data collection: observation, semi-structured interview of nine 
teachers, teachers’ reflection notes. The method of thematic analysis, used to process data, allowed to 
distinguish main topics and subtopics on how collegial cooperation stimulates teachers’ personal 
professional development. The analysis of teachers’ experiences expands understanding about 
effective practices of professional development through collegial cooperation in a specific context. In 
addition, research results reveal the importance of conditions for teachers’ development and activity 
planning, based on successful cases of PPD and effective reflection practices, linking collegial 
cooperation with PPD, foreseeing opportunities for improvement of the system and changes in the 
future. 

Keywords: teacher, collegial cooperation, personal professional development, reflection, experiences. 

1 INTRODUCTION  
Professional development is associated with the teacher’s personal learning in order to improve his/her 
daily (self-)educational practice. Experience acquired directly from one’s daily teaching activities while 
working with pupils in the classroom and collegial cooperation in developing one’s competencies in joint 
activities with colleagues are among the most relevant topics of recent professional development of 
teachers in the scientific literature ([1], [2], [3]). In recent decades, scholars presented a relatively broad 
approach to teachers’ professional development, viewing teachers’ learning as interactive and social, 
grounded on the context of the classroom, school, and community’s practice, as a process of 
engagement in social practice ([4], [5], [6], [7]). It is a complex process requiring cognitive and emotional 
participation of teachers ([8], [9]). Teachers’ professional development has entrenched in teachers’ daily 
lives, is incorporated into the classroom context and constructed through experience and practice as a 
sustainable, recurring cycle of goal setting, planning, implementation, and reflection ([10]). Professional 
development of teachers is described as experiences gained from various activities and interactions, 
which can increase knowledge and skills, improve teaching practice, and contribute to the teacher’s 
personal, social, and emotional development ([11]). Effective professional development is defined as 
structured professional learning determining change in teachers’ knowledge and practice and 
improvement of pupils’ learning outcomes ([12]). 

Teachers oriented to permanent improvement of teaching quality and pupils’ achievements participate 
in various professional development activities in order to enhance their abilities to provide high quality 
teaching to all pupils ([13]) and to help colleagues to deal with various teaching issues. The conditions 
for improving teaching and learning are enhanced when teachers together question ineffective teaching 
routines, explore new conceptions of teaching and learning, seek generative means for 
acknowledgement of differences and conflicts and for responding to them, and actively support 
professional growth ([14], [15]). Cooperation connecting teachers working in the same class is more 
related to their experience, provides opportunities for active learning, and contributes to common 
professional culture: goals, methods of common teaching, the development of understanding of 
problems and solutions ([16], [17]). Such procedure creates potential interaction and discourse that can 
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be a powerful form of teacher learning ([18], [19], [5]). The influence of teacher colleagues has a positive 
effect on change in teaching. Higher levels of instructional conversations, teaching-learning interactions, 
and teacher advice networks are associated with better teacher quality ([20]). Researchers emphasize 
that professional development should encompass active learning, a strong focus on content, consistent 
and meaningful duration and include collective engagement ([21], [17], [22], [23]). Cooperation with 
colleagues provides teachers with many different conditions and opportunities to develop their 
professional competencies. 

According to A. Hargreaves, in the context of growing collegial professionalism, it is increasingly 
attempted to create a strong professional cooperative culture in order to define a common goal, cope 
with uncertainty and complexity, effectively respond to rapid change and reforms, create climate that is 
open to challenges and continuous  improvement, develop stronger senses of teachers’ effectiveness, 
and create a permanent culture of teachers’ professional learning, which would replace former models 
of staff development: individualized, episodic, and little related to school priorities ([24]). In this respect, 
formal or self-directed learning communities among teachers can act as particularly effective 
mechanisms for their growth and development ([5]). It has been proven that effectively functioning 
teacher communities positively influence teaching practice and pupil achievements ([25], [26]). The 
teacher community is viewed as a structure for permanent school improvement in developing teachers’ 
competence of learning and change. 

Collective work provides a basis for research and reflections, encourages to raise problems, take risks 
and solve dilemmas in teachers’ practice, opening up opportunities for deprivatization of teachers’ 
practice; collegial learning in the atmosphere of trust helps to form communities of practice and promote 
change at school outside the individual classroom ([27]). Structuring of professional development 
opportunities can facilitate professional learning for teachers ([28]). The opportunity for teachers to build 
knowledge together enhances them as a community, which raises its members to the same level of 
competence, allowing everyone to participate in school improvement activities on an equal footing ([29]). 
Trustworthy, caring environment allows community members to become more involved in the learning 
process with others, to take more risks with the level of support. The learning climate must be a safe 
environment in which new ideas can be tested and personal experiences can be shared ([30], [31], [32]). 
The part of building teachers’ learning culture in schools provides ample opportunities for teachers to 
meet together and create the learning environment in which honesty and courage to share teaching 
practices as an on-going study are valued as well as vulnerability that serves for strengthening the 
group’s emotional relationships when they are open, supportive and understanding one another. 

It is relevant and significant to pay attention to the fact what kind of experiences of teachers’ collegial 
cooperation influence their personal professional development. The aim of the research is formulated: 
to analyse experiences of teachers’ collegial cooperation, which promote personal professional 
development. 

2 METHODOLOGY 
Research context. The purposefully chosen case for the research is one Lithuanian general education 
school applying a distinctive system of personal professional development (PPD) in its practice. Since 
introduction of the teachers’ personal professional development (PPD) system in 2013, the school has 
implemented effective changes that are improving school performance and affect pupils’ achievements. 
The culture of professional development, established at school, is formally defined by the structures 
jointly developed by all members of the community (the PPD system). Clear agreements on forms and 
ways of acting, constant group meeting time, simple form of activity, which does not take much time, 
opportunities for teachers to act independently, take initiative, look for peculiar ways of acting 
encourages teachers to freely and creatively use organisational resources and other conditions and 
opportunities provided by the organization. The PPD system is designed to create a cooperative 
community of teachers, which reflects on and discusses its activities while learning from each other and 
improving together. 

Research methods. The following methods have been used for data collection: observation, semi-
structured interview of nine teachers, teachers’ reflection notes. Essential elements of the PPD system 
cover teachers’ consultations with the PPD mentor, formulating annual PPD aim that is to be achieved 
during the year; reflection of PPD successes and failures discussed in groups with colleagues by 
completing reflection notes, distinguishing successful moments, and planning further activities. While 
exchanging experiences and pursuing meaningful cooperation, teachers observe colleagues’ teaching 
activities and discuss them. Data are analysed using the method of thematic analysis. The stages of the 
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thematic analysis were as follows: familiarisation with data through unbiased reading; search for 
meanings and identification of topics; grouping of topics into meaningful units [33]. 

3 RESULTS 
The experiences of teachers’ collegial cooperation, promoting personal professional development, were 
analysed by performing the thematic analysis of the obtained data and distinguishing 4 themes. They 
reveal the peculiarities of collegial cooperation, which influence the development of teachers’ 
competencies, enhancement of the teaching process and results, improvement of the school, and 
effective and constructive staff interrelations. 

The first theme: structured professional learning promotes systemic, consistent personal 
professional development. The results show that teachers positively assess the current system of 
personal development at school: 

“There is a system of all this – these small steps, climbing on which allows you to see 
yourself from all angles, what you are doing... (Brigita)”. 

“The essence of this model is a system which you must pass through and only then, after 
hearing and seeing yourself, after discussing, you can actually see at what point you are 
and improve not only according to that goal of yours but in a broader sense because while 
working with colleagues you can see not only <...> that single goal you have set to yourself 
but also how other colleagues work (Emilija).” 

“That PPD has put me on track more maybe because I am forced to find something new, 
to do ... (Jorė).” 

“It helped me most to understand everything that the school focuses on, because here you 
come, well, as a beginner anyway <...> so, I needed to understand everything very well, 
and then, you see what the community is aiming for <...> Well, it is so difficult to get involved 
in the beginning <...> because others maybe participated in purifying those ideas, and you 
came so, from outside <...>. And first you have to understand what you’re doing here, and 
that “grid” – it also helps you understand because you, well, look at it a few times and you 
already approximately remember what’s in it (Kotryna).” 

“And those small PPD groups, when we get together on that first Wednesday to talk in 
those groups, <...> they are highly beneficial indeed because in that daily life you don’t 
always have enough time for sharing something you found, you applied, and in general, 
you forget in the whole abundance of those works, and when you sit down namely on that 
Wednesday to discuss what you have done, then ... (Eglė).” 

The system of personal professional development helps the teacher to foresee the path of his/her 
professional development, plan activities, learn in the daily work environment by observation and self-
assessment how he or she is doing when there are various opportunities to receive support, help from 
colleagues and environment. School-based structure of professional learning allows everyone to adapt 
flexibly (for the teacher who has just started working or for the experienced teacher), to get involved in 
learning together with colleagues, and to reflect on one’s experience. By interacting with colleagues, the 
teacher has the opportunity to build on the school context, the existing practice of the community ([5], 
[6], [7]) thus, to get to know oneself better and together with colleagues look for ways to improve teaching 
practices ([13], [14], [17], [18]). Structured activities contribute to purposeful use of available resources, 
time management, mobilization of staff to act harmoniously to achieve the organization’s goals. 

The second theme: teachers’ collegial cooperation promotes diverse professional development. 
It emphasizes teachers’ active engagement in joint activities such as group discussions, sharing 
novelties and ideas, experience exchanges, and other: 

“I, well, ... in that PPD, I see one very important and extremely needed thing – sharing with 
each other; it’s such a good thing here, when we, say, all come together to an assembly 
hall and have those … experience exchanges on what we are doing, then you actually see 
how your colleague does, what else you can do with him, this is super ... (Jorė).” 

“If someone has tried out some app and presented it reading a paper, then we immediately 
clarify, write names, listen to instructions, <...> it’s fun that there is such benevolent sharing, 
no one says “Well, enter in Google and see” (Nomeda).” 
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“And you can already see then: here, for example, we took that train method from Simona, 
it is already applied there – I watched the English lesson; I watched the Lithuanian language 
lesson – it is applied there, I adapted myself, I saw that the children find it very playful, they 
like very much, well ... and I applied myself, in short, <...> sharing is a mutually beneficial 
process (Brigita).” 

Constructive cooperation between teachers takes place while planning and implementing integrated and 
project activities; together teachers build the culture of collegial communication, strengthen 
interpersonal relationships, create the environment that is favourable for work and learning, seeking to 
create more diverse learning opportunities for pupils: 

“As far as integration and project activities are concerned, no teacher has refused, <...> as 
to work for school, really, all primary classes get involved, without problems, colleagues, 
teachers of other groups also join, well, I think that collegiality and those relationships are 
good <...> to make it more interesting and so that children feel that different experience 
and see and broaden that horizon, see children from other countries, so colleagues open 
up the door to those things. Very benevolently ... (Emilija).” 

Change in the teaching practice through application of novelties, trying out colleagues’ experience, 
observing lessons and together reflecting on teaching processes in the lesson, on pupils’ learning and 
outcomes, and teachers’ learning from each other are seen as important learning experience. It is 
important for teachers that such exchanges of experiences and ideas take place in a mutually 
supportive, benevolent environment: 

“It was also useful to go to my colleagues because you see such things that you wouldn’t 
think of yourself ... because just a lot of my colleagues are more experienced than I, and 
they have really been searching for those methods ... and sometimes you look at classroom 
management, how they are doing there, not necessarily seeking that sense of learning but 
also how to manage that class, how they put all those things together, how assess 
(Kotryna).” 

“<...> teachers’ feedback, observations, comments are good and ... it’s really not frightening 
or complicated to accept a colleague to a lesson. <...> and provide feedback, and it, I say, 
is actually ... very positive. <...> every piece of advice for everyone and what could be done 
differently, it is really is valuable. Because when another person watches your lesson, that 
whole process, he may notice something differently and advise, suggest while you naturally 
maybe even won’t give thought to it. <...> And being on the other side, let’s say, to go to 
watch is a very interesting experience <...> it’s interesting to observe the children 
themselves – how they behave, how they work <...> you get diverse experience, not just 
subject-related experience, you can really… can pick up. It is valuable, valuable and useful 
(Emilija).” 

Experience is valuable when teachers communicate on an equal basis and openly, address each other 
asking to share specific experiences, and discuss teaching issues. They discuss difficult situations in 
the lessons, resulting from some pupils’ behaviour, learning, advise each other, and look for common 
solutions. 

“<...> colleagues also have the same, so to say, the same work tools – the same children, 
and ... he understands better [SMILES] what is easy, what is difficult. Or maybe when that 
leader or that appraiser comes, “Oh, how, he thinks, how easily I would do here.” And no, 
not easily at all, you don’t always succeed <...> I like it more when a colleague from the 
same field comes <...> and ... we share, we share a lot: I did this way, I succeeded, then 
you do so too. Well, and you see that it really works. <...> all sorts of situations occur, 
maybe a colleague who has come understands better because he may have had such 
cases (Ieva).” 

The conditions created at school to share experiences at various levels (in a small PPD learning group, 
methodological group, teachers’ council) promote teachers to actively participate in idea exchanges, 
improve by learning both from colleagues and together with colleagues in the workplace. The 
methodological groups bring together colleagues teaching related subjects to discuss general issues, 
improvement of the quality of education, enhancement of pupils’ achievements, and making decisions 
on specific issues in the organization of the educational process. These structures operating in a self-
directed manner enable to plan and organize permanent experience sharing activities, this way 
encouraging each member to engage in personal professional development according to his or her 
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abilities. Exchanges of experience and active learning in groups encourage colleagues to cooperate 
combining personal and organizational needs, developing continuous personal professional growth, and 
integrating work and learning activities. Discussing effective characteristics of professional 
development, researchers distinguish active learning, collective involvement, consistent, long-term 
continuous process, and focus on the content of education ([17], [21], [22], [23]). 

The third theme of the research results: mutual support enhancing teachers’ personal 
competencies. It illustrates how permanent professional development activities help teachers to 
strengthen their personal qualities, abilities and value approaches: 

“<...>in that working group, I took a lot of initiative and I really learned a lot. <...> these 
seem to be simple things, but you learn a lot, and it’s been two years already since that 
“my era”, but people are still coming to ask how I here ... how to do it here, arrange 
everything.  <...> such cooperation skills, teamwork skills are very important, well, and since 
it was decided by drawing lots that I have become the chairman, then I had such ... well, I 
can’t say leadership, but still such work coordination, agreement, decision-making, anyway, 
this was in my hands ... So, such competencies, managerial, I improved a bit (Ilmera).” 

The curator’s or the leader’s personal attention to the teacher, his/her situation and improvement is 
important for the teacher. Constructive information provided by feedback nurtures the teacher – it 
encourages him or her to reflect and re-plan. 

“I don’t know, probably all those young people who have just started working naturally have 
questions: “Am I doing here well, do I really understand this way, should it really be so <...> 
it is very important that you are encouraged, praised in every small step: you are doing well 
here, and here, you could still think, maybe do differently ... (Nomeda).” 

“And it is namely that feedback that helps you to think that maybe that activity can be done 
somehow differently ... to try, to see ... Or maybe, if you succeeded, you can continue doing 
this. <...> this further encourages both to think over and maybe to re-plan one’s activities 
(Giedrė).” 

“Going through positivity, especially a young person who has just come to work, this puts 
him on track and this way you are not afraid, and so you accept ... (Jorė).” 

“When in the beginning I heard from the curator that she wanted to help me grow – to 
encourage, to praise, not to look for what is wrong but to look for what is well ... So, you 
can feel this really, that positive connection, I don’t know, maybe elsewhere it’s differently 
for other teachers ... (Brigita).” 

Professional development related to approaches to learn, to be a good teacher, to create conditions for 
learners to willingly engage in activities strengthens the teacher’s self-esteem and emotional state: 

“I am going in the direction that I want. I want to educate kids ... I like that smile of them. 
And the wish ... let’s say, I want to be not only as a teacher but also like a friend, of course, 
with certain limits, but I want both to play together and participate together. When it is fun 
for them, I have fun too. This causes good emotions for children too, you yourself feel good 
(Giedrė)”. 

“I am rethinking myself, thinking over: “Aha, and how am I in the lessons? Is that what I am 
saying really part of me, of that ... teacher?” <...> somehow I can be proud that I am a 
teacher (Jorė)”. 

“Everything has already been tried out, gone through many times, and has already served 
the purpose; therefore, I teach this way, and now I am going to teach this way and you will 
really learn (Ieva)”. 

“And self-expression, you can realize your potential, your hobbies, reveal in a more 
interesting way or even discover something in yourself that you were not aware of, <...> I 
really see that huge growth of mine in every sense: first of all, I am growing as a person ... 
really ... having found myself among such people who I want to align with, and the second 
thing, of course, created conditions to grow as a professional, here as a subject teacher, 
form tutor too, almost first such experience of mine ...(Ilmera).” 

Conditions for professional development, created at school, provide opportunities for the teacher to 
pursue personal growth by developing not only pedagogical but also general competencies. 
Participation in various activities (not only teaching) provides the opportunity for teachers to go deep 
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into the areas that are attractive to them and by organizing activities for pupils or colleagues they can 
realize their potential, try out themselves in new activities, learn new things. Such horizontal career helps 
to acquire new skills, enhance the already existing abilities, build self-awareness, and discover new 
opportunities. Researchers accentuate that personal improvement is a prerequisite for the teacher’s 
professional development ([9], [18]). 

The fourth theme of research results: the organizational culture creating conditions for collegial 
cooperation and personal professional development. Its most highlighted dimensions are 
interpersonal relationships, commitment, and willingness to act together. 

“Oh, colleagues always... I don’t know, I’m so grateful to that team ... of course, there’s a 
lot of leaders’ expertise that all are so open <...> don’t mind advising, you are not afraid to 
ask, you always know you’ll anyway find the one who will advise you, tell you how to do ... 
Always. There is no one who turns away and says, “No, I won’t tell you how I am doing” ... 
(Jorė).” 

“We build a relation with those people, we cooperate, we want everyone to succeed there 
so that our result is good (Brigita).” 

“<...> it’s fun when you know that you can consult your colleagues, you can ask questions, 
you can get help, and ... and you won’t be named as a gawk, ignoramus or anyhow similarly 
… So, that learning from colleagues is also very strong and big at our school (Eglė).” 

“Otherwise, really, rushing from lesson to lesson, neither we would build such relationships 
nor we would have the opportunity to share this way (Ilmera).” 

“When we all share so openly you really see that it is not only me ... I am not one such 
among some perfect ones, who doesn’t know something yet ... In fact, that communion that 
we are learning from each other, no matter there – one has maybe thirty years of 
experience; another, five, but still ... We are growing each other ... We all have something 
to give and something to take (Ilmera).” 

Both encouraged by leaders and on their own, teachers build interpersonal relationships, cooperative 
relationships encompassing both formal and informal communication. Helping each other, advice, 
attention, knowing that you can address, openness, goodwillingness enhance effectively operating 
teacher communities ([23], [26], [29]). 

“I think it’s good here because you can enjoy your growth, <...> if a person succeeds and 
if he goes, does, it seems… Among colleagues too, it seems to me that such closer 
connection of mutual cooperation appears <...>, sees the successes of others ... The 
person gets for himself and also “infects” others (Ieva).” 

“At first it seems that we’re just doing it because we need to, and then, this becomes so 
close and so natural because it’s important to us, those relationships are important to us, 
and we see how we got there. <...> and that system puts you on track and you learn what 
to do there, and then, when you find out, you can improvise, create, well, the way you 
decide ... but still you know: you are on the right path ... (Nomeda).” 

Everyday communication, connections and relationships are very important at school – they enable to 
pursue common goals, create culture favourable for teachers’ professional development and pupils’ 
learning, focusing on continuous progress. Teachers also improve by engaging in various activities that 
are directly and indirectly related to education but important for the policy, practice and culture of the 
whole school. By getting involved in the activities of different groups, teachers build interrelationships 
that help to develop cooperation to achieve the organization’s goals. These collegial connections are 
also strengthened by informal communication between colleagues, which destroys the boundaries of 
the formal group and creates opportunities for seeking individual development goals. Constructive, 
positivity-based relationships are the foundation of the effectively operating organization’s work ([27], 
[28], [31]). 

4 CONCLUSIONS 
The study has demonstrated that learning teachers who have opportunities to purposefully cooperate 
with colleagues, link learning to their personal professional development goals, needs, to their context 
and experience can effectively change their teaching practice to promote pupils’ learning progress and 
become permanently improving teachers-professionals enjoying their daily work and its results. 
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Opportunities for collegial cooperation create a space for teachers to share ideas and cooperate while 
learning, incorporating learning into daily work. Cooperation enables teachers to create communities 
that positively change the level of the whole class, the school. Opportunities to use experiences tested 
by colleagues provide teachers with a clear vision of what best practice looks like. 

Collegial cooperation as a structure for professional learning gives teachers time to think over, retrieve 
their input/effort, and change their practice based on reflection and by receiving feedback. Feedback 
and reflection help teachers to make a thought-out transition to the formation of expert experience by 
selecting proven practices. 

Collegial cooperation that links learning and work gives teachers enough time to learn, practice, 
implement and think over new strategies facilitating change in their practice.  
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Abstract  
Due to the pandemic situation, distance learning took place at all universities in Slovakia for almost the entire 
academic year 2020/21. Similarly, the Faculty of Civil Engineering of the Technical University of Košice had 
to move smoothly from face-to-face to Remote Learning. The article describes the teaching of selected 
technological and economic subjects, such as Budgeting and Calculations, Construction Automation and 
Planning, Professional Practice, Bachelor Thesis and Diploma Thesis, which is provided by the Institute of 
Technology, Economics and Management in Construction. The Lifelong Learning Course, which the Institute 
of Technology, Economics and Management in Construction provides for the professional public, was also 
implemented online. The article analyzes the methodology of distance learning of various target groups of 
students, used ICT technologies, in contrast to the views of students on the current distance learning. The 
level of classification of subjects completed in full-time form and in the distance form is also compared. The 
functionality of the tools used for the online environment, both by the teacher and the students, was 
thoroughly verified. The analyzed subjects are specific and require an individual approach to the design of 
distance learning methodology, which is described in the results of the article.  

Keywords: innovation, technology, research projects. 

1 INTRODUCTION  
Due to the global pandemic health situation at the beginning of 2020, universities had to adapt their 
teaching style. Only in this way was it possible to meet the set competencies. This study presents the 
characteristics of education from selected subjects, student experience and feedback, as well as some 
considerations from teachers. Due to the pandemic, the entire full-time teaching in all forms of study was 
transferred to the online space. At the Faculty of Civil Engineering of the Technical University of Košice, 
various tools and environments intended for online space were initially used. For example, MS Teams, 
Google Clasroom, Google Meet and Zoom. Later, the Cisco Webex environment for teaching lectures and 
exercises began to be used uniformly for the entire Technical University of Košice. The Moodle e-learning 
program, which was introduced before the pandemic, became widely used. There is a course for each 
subject, which includes study materials, assignments for students and tests to verify knowledge. As a 
standard, the Faculty of Civil Engineering offers full-time study at the bachelor's and engineering degrees 
in all fields. In the external form (so-called study in addition to employment), it is possible to study only the 
Department of Technology and Management in Construction at the bachelor's and engineering level as 
well. As in the whole world, all universities in Slovakia had to introduce online education [1]. After the end 
of the individual semesters, various surveys of student and teacher satisfaction were carried out. The 
advantages and disadvantages as well as the level of online teaching were also summarized. In many 
countries, experience has shown that online learning can be beneficial in some respects and is likely to 
remain so after a pandemic [2]. Various models (Haddon matrix for higher education) have also begun to 
be developed to manage the teaching process during the next waves of the pandemic [3]. How COVID-
19 affects the quality of teaching has been studied by many studies around the world [4], [5], [6]. 

2 METHODOLOGY 
The teaching of technological and economic subjects has been transferred to the online space using 
the Cisco Webex environment. Webex is the optimal solution for intelligent work and distance learning. 
In this environment, teaching takes place in real time using audio, video, application sharing, multimedia 
content, annotations, and questionnaires. Students can attend classes without having to create a Webex 
account. The virtual lesson takes place in a virtual classroom, which is represented by the so-called 
Personal Meeting Room - PMR. PMR represents a virtual classroom of a school. It provides digital tools 
that enable advanced collaboration between teacher and students. Teachers can access their computer 
screen, view documents and applications, including multimedia content. The teacher manages the PMR. 
The lesson begins with your entry into PMR and allows students to participate. 
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At the bachelor's degree, the subjects Professional Practice and Bachelor Thesis were analyzed. 

Professional practice - One of the goals of the internship is to lead the student to be able to orientate 
in the labor market. The student is looking for a place and an institution for completing professional 
practice individually. Recommended institutions: construction companies, trading companies with 
building materials and products, companies producing construction products, companies providing 
engineering activities related to construction, state and public administration institutions dealing with 
construction activities, etc. Professional practice will allow students to get acquainted with the real 
environment of practice. The student will be able to confront the theoretical knowledge gained by 
studying at the Faculty of Civil Engineering with construction practice in the relevant field of study. In 
this way, the student will get an internship (or a job) for a better job on the market right after school. 

Bachelor's thesis - This subject deals with the elaboration of the final thesis for the completion of the 
1st degree of study. Students will determine the goals of the problem and propose a methodology for 
solving the final work. Students individually consult with the supervisors of the final work on the fulfillment 
of the set goals and conclusions of the assigned task. At the end of the semester, there will be a public 
presentation of the achieved results. Professional topics will be in the field of technology and 
mechanization of construction work, technology of construction of units, preparation and implementation 
of construction, economic problems of construction work, costs and prices in construction, issues of 
production of building materials and products, etc. 

At the engineering level, the subjects Budgeting and Calculations, Construction Automation and 
Planning, and Diploma Thesis were analyzed. 

Budgeting and calculations - The aim is to acquaint students with the basics and principles of 
calculating the prices of construction products with the possibility of using computer technology. The 
course deals with the calculation of own costs, calculation methods used in construction. The student 
will learn the procedure and principles of creating a construction budget, production calculation, 
production invoice and sales invoice. 

Building Planning Automatization - Students learn to plan the construction of automated processes 
and understand their importance for the efficiency of the construction process. They become acquainted 
with the possibilities of automation planning for the individual participants in the construction process. 
Brief course content: management planning of the construction process, selection of appropriate forms 
of planning, creation methods for time schedule of works, software environment for time modelling 
structures: MS Project, CONTEC, Power Project Teamplan, VICO software.  

Diploma Thesis - In this course, it is necessary to demonstrate the degree of ability to creatively use 
the knowledge and skills acquired during the study. The student solves a given theoretical or practical 
problem. The student should demonstrate the ability to work with scientific and professional literature, 
choose appropriate methods and procedures for obtaining their own results, process the results, and 
formulate conclusions and recommendations. 

Lifelong Learning Course The graduate of the educational program will gain knowledge of the basic 
principles of project management. The graduate is able to analyze the basic tasks in the preparation 
and management of processes of various types of buildings. The graduate can orientate in methods and 
software for construction planning. The graduate can to analyse the basic economic agenda and to 
orientate in the field of automated tools for valuing construction projects. The acquired knowledge 
supports the ability to perform the work activities of a manager or assistant manager of construction 
projects, supervision of the investor, construction managers and employees of construction preparation 
departments. Course length 36 hours online, 6 days by 6 hours divided into two weeks. 

3 RESULTS 
The results describe the findings from online teaching of various types. Students have different 
approaches to online learning. Some students enjoyed online learning more and some less so. The 
results are as follows:   

Professional practice - Completion of this subject was problematic during a pandemic. But given that 
our department also deals with exterior construction management (on the construction site), so it was 
easier to complete the course. Outdoors in the fresh air, anti-pandemic measures were not as strict as 
indoors. The students praised the importance of this subject 
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Budgeting and calculations - Online lectures went smoothly. In the exercises from this subject, it was 
necessary to consult individually with each student's assignment. In some cases, this did not go 
smoothly (if the student was unprepared). As part of the lectures, the online lecture from the Faculty of 
Civil Engineering of the Brno University of Technology was also successfully organized. Associate 
Professor Alena Tichá lectured, using Cisco webex software. After eliminating technical problems with 
sound, the lecture was successful “Fig. 1”.  

 
Figure 1. The online lecture from the Faculty of Civil Engineering of the Brno University of Technology, 

using Cisco webex software. 

Construction Automation and Planning- There was a problem with online teaching in this subject with 
software that did not provide student versions of students' home computers, such as Contec's scheduling 
software. Students had to work on a task in this software. Students received information about working 
with the software only through the teacher, as the school version was not available for students. During 
full-time teaching, students work on computers with this software in a computer room on school premises. 

Bachelor thesis, Diploma thesis - Consultations on these subjects took place online and the public 
presentation was also online via Cisco Webex “Fig. 2”. Some students praised such a system. However, 
there were also students who did not like it. These students seem to be still waiting for the pandemic to end 
and they will be able to return to school for full-time teaching. Some students have used the alternative term 
of state exams, but some students have to repeat the subject of the bachelor's thesis in the school year 
2021/2022. 

 
Figure 2. Consultation of diploma theses -public presentation of students' work in front of teachers. 
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Student overall assessments were analysed on the mentioned subjects. For an example, the analysis 
of overall assessments is given in the subject Budgeting and Calculations in “Tab. 1”.  

Table 1. The analysis of overall assessments. 

Overall 
assessment 

Academic year of study 

face to face online online 

Number of students [%] 

2019 2020 2021 
A 2 52 30 
B 27 39 56 
C 57 3 7 
D 8 0 4 
E 2 0 0 

FX 5 6 7 

The table shows the student ratings for the years 2019 to 2021. A comparison of individual years is 
shown in the graph “Fig. 3”. 

 
Figure 3. The student ratings for the years 2019 to 2021. 

The most opinions on online teaching by students were as follows:  

“Despite the ongoing pandemic situation that we may have become accustomed to, I feel that I cannot 
work effectively online against face-to-face conditions. I think that not everyone has the same conditions 
for working at home (home environment, many working siblings at home, insufficient space and time, 
other family problems  ...).”  

In coping with this situation, each student must ensure the conditions that are best able to facilitate his 
studies. Of course within its capabilities. To facilitate the situation, teachers also provide consultations 
beyond their lessons. 

4 CONCLUSIONS 
The overall assessment of students' results in online teaching is comparable to face-to-face teaching. 
Excellent and problematic students were found in both forms of study. The student surveys showed that 
problem students would have difficulty mastering the curriculum even in the full-time form of study. Some 
students admitted it themselves. On the other hand, some students blamed the failure on not being able 
to attend university. Like all methods, online teaching has its advantages and disadvantages. Therefore, 
online teaching will be used in part even if the pandemic is gone. The technical university will move to 
the so-called hybrid teaching. In order to partially digitize the teaching process at the university.  
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Abstract 
Intelligent systems are transforming the way we interact with technology, with each other, and with 
ourselves, and knowing at least what artificial intelligence (AI) means is becoming essential for 
designing, developing, deploying, using, and even regulating intelligent artefacts. Although defining 
intelligence has been one of the most controversial and studied challenges of both ancient and modern 
human thinking, a lack of consensus on what intelligence is has remained almost constant over the 
centuries. We argue that a better understanding of contemporary technologies, AI-based but not only, 
starts with a grounded exposure to their conceptual pillars. These include fundamental concepts like the 
concept of intelligence, in general, and of AI, in particular. Learners and decision makers at all levels 
should face them, as well as be able to discuss their importance and limitations critically and in an 
informed way. For doing that, they must be confronted with definitions of (artificial) intelligence and 
understand their meaning well, for instance. If these contents are already part of study programs, the 
better. In this paper we present how several definitions of intelligence were annotated, i.e. their 
properties and characteristics systematically analyzed and commented, in order to construct a corpus 
(i.e. a collection) of definitions of intelligence for further uses in AI and other fields. The work and the 
concrete application domain presented here have not yet been considered in the extended work on 
linguistic annotation (i.e. annotating definitions). Even though, both the annotation and the data merit 
special attention, for they deal with the elusive, important concept of intelligence, i.e. with definitions of 
both human and machine (or artificial) intelligence. Undergraduate Computer Science students carried 
out the annotation process and other related research activities. They were involved in a more general 
AI research project and included their findings and work as part of their undergraduate student research 
projects in their last study year. We provide details about how the student research projects were 
conceived, conducted, and mentored. 

Keywords: AI literacy, annotation, artificial intelligence, corpus, intelligence, student research projects. 

1 INTRODUCTION 
A lack of consensus on defining intelligence has been a shaky stepping-stone not only for the artificial 
intelligence (AI) community: interested scholars have not come up with a cross-domain accepted 
definition of intelligence. Neither in the ancient Eastern nor in the ancient and contemporary Western 
conceptions of intelligence (see e.g. [1], [2], [3]) nor in the more recent perspectives from the last 70 
years within the field of AI (see e.g. [4], [5], [6]). 

There are several underlying reasons for disagreement on defining intelligence whose analysis would 
be beyond the scope of this paper (we refer the interested reader to [7] and [8] for related discussions 
on the lack of consensus). In Hunt and Jaeggi’s [7] words, “[i]t is not surprising that defining the subject 
matter of intelligence research has been difficult, for in everyday discourse the word intelligence is used 
in various ways.” Dickson [9] emphasizes that the definition of (artificial) intelligence “shifts with 
technological advances and our expectations from computers. That's why it's pretty hard to determine 
what is or isn’t AI.” And Chollet [10] states that “[t]o make progress towards the promise of [the AI] field, 
we need precise, quantitative definitions and measures of intelligence—in particular human-like general 
intelligence.” Furthermore, the pressing need for clearer, good definitions of intelligence has crossed 
the academic river, reaching the industry, law, and public shores in unprecedented ways. 
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Delineating the boundaries of the discourse on intelligence may help in defining and understanding its 
most discussed concept, as suggested in [11]. Furthermore, better insights into definitions and how to 
define them has proven to be essential for a better understanding of concepts, intelligence and AI 
included (see for example [12], [13] and [14] for more on properties of good definitions). Knowing those 
concepts and related cognitive abilities (like defining, analyzing, understanding, discussing, and 
comparing definitions of intelligence, among others) is expected for AI researchers and practitioners in 
the first place. Yet, they are also central to extending or at least providing the basics of AI literacy to 
other stakeholders of our society. 

It is the main goal of this paper to present how a few hundreds of definitions of intelligence (of both 
human intelligence and machine intelligence) were annotated by taking into account different properties 
of good definitions. In doing so, we follow the guidelines for annotation case studies suggested in [15], 
which also guide the structure of the paper and our methodology in what follows. 

2 ANNOTATING DEFINITIONS OF INTELLIGENCE 
The annotation case study that is the focus of this paper belongs to a rather uncommon domain in 
linguistic annotation: definitions of human and machine (or artificial) intelligence are annotated according 
to quality criteria for definitions. In other words, properties of good definitions are evaluated in order to 
conclude whether a certain definition of intelligence fulfils these properties or not. To our knowledge, 
this is the first time that such a problem is tackled in the sub-field of linguistic annotation. Next sections 
will provide the background and characteristics of this atypical annotation project. 

2.1 The Annotators 
The annotation of data either its nature can be a very challenging and time consuming process. On the 
one hand, it is a repetitive task fundamentally done by humans (i.e. annotators), mainly because the 
state of the art in automatic data annotation is still biased, error prone, and far from being entirely 
satisfactory. On the other hand, data is labelled according to its characteristics, but, even when done by 
humans, the annotation itself might require special insights into the problem domain. Furthermore, it 
might need a certain level of agreement on how to interpret and annotate the data correctly, as well as 
depend on advanced domain knowledge. 

Software solutions are available for supporting annotators in their work (see e.g. an extensive review in 
[16]), but not for all kinds of data and certainly not for all kinds of situations that require specialized 
knowledge for annotating the data. This is the case when annotating definitions of intelligence according 
to several quality criteria, where AI-related knowledge might be critical and, thus, a pre-requisite for 
annotating. 

In the case of our annotation project, undergraduate Computer Science students in their third-year 
studies are the annotators, the majority of them also attending a parallel course on AI. Furthermore, 
they were involved in related research tasks and completed corresponding student research projects 
that were especially considered as part of their term evaluation. This way, they could include the 
knowledge and practice they acquired by annotating the data into their learning and study, directly. 

2.2 The Annotation Data 
The annotation corpus consists of four collections of definitions of intelligence. Participants to a survey 
on definitions of intelligence [17] were asked to provide their level of agreement with definitions of both 
human and machine intelligence from the literature (for more on the survey, please consult the provided 
reference). They were also asked to justify their selection, as well as to provide new definitions of 
intelligence, if desired. A total of 567 responses from experts worldwide were received and contained 
more than 4000 comments or arguments in favor or against the literature definitions that were presented 
to them. Respondents also provided more than 300 new, suggested definitions of intelligence (213 
definitions of human intelligence and 125 definitions of machine intelligence). This is how a mixed pool 
of what experts in other domains call “implicit theories” of intelligence (or people’s conceptions or what 
intelligence is) and “explicit theories” of intelligence (i.e. theories proposed by experts) was created (see 
[3] for more on implicit and explicit theories). 

Tab. 1 shows the information contained in each collection. The four collections conform what we call the 
Intelligence Corpus. 

3627



 

 

Table 1. The Intelligence Corpus. 

Collection Content Definitions 

A New, suggested definitions of machine or artificial intelligence by participants to the 
survey on defining intelligence [17]. 

213 

B New, suggested definitions of human intelligence by participants to the survey on 
defining intelligence [17]. 

125 

C Definitions of intelligence from the literature to agree upon in the initial edition of the 
survey on defining intelligence [17]. 

34 

D Definitions of intelligence from the collection presented in [18]. 71 

The following examples give an idea of the kind of definitions that are part of the Intelligence Corpus: 

“Machine Intelligence is concerned with building systems that can adapt and learn in 
unstructured noisy domains.” (From collection A) 

“[Human intelligence is] the ability to use information to accomplish goals.” (From collection 
B) 

“Intelligence measures an agent’s ability to achieve goals in a wide range of environments.” 
(From collection C) 

“[Intelligence is] the capacity to learn, reason, and understand.” (From collection D) 

As it can be seen, and compared to other case studies in linguistic annotation, the Intelligence Corpus 
is very small. Actually, it is very unlikely (indeed, not expected at all) that considerably many new 
definitions of intelligence are defined by experts and non-experts alike in a long-term future. 

2.3 The Annotation Scheme 
The annotation scheme referred to in this paper builds upon different works on properties of good 
definitions some of which were referenced to in Section 1. It uses most of the properties or quality criteria 
for definitions suggested in [14], which includes a compendium and thorough analysis of the literature 
on definitions together with their most desirable properties. 

The following examples give an idea of the kind of quality criteria that were considered when annotating 
the aforementioned definitions: 

A good definition of intelligence defines the “what,” the thing to be defined. It defines 
[machine | artificial | human] intelligence. 

A good definition of intelligence is affirmative. 

A good definition of intelligence is comprehensive, in that it omits no essential attribute of 
the thing to be defined; it omits nothing which is a part of [machine | artificial | human] 
intelligence. 

A good definition of intelligence is clear, in that it avoids metaphorical, ambiguous 
language, and obscure terms. It is clearly written; it is perspicuous. 

Notice that some quality criteria are intuitive and easy to understand (and, thus, to verify), whereas 
others might be more complex, could require a deeper understanding (and, consequently, a thorough 
evaluation) as well as corresponding added efforts and time for assessing whether a certain definition 
fulfils the quality criteria or not. 

From the 30 quality criteria for definitions introduced in [14], 21 were considered for annotating each 
definition from the Intelligence Corpus. 

2.4 The Physical Representation 
The collections from Tab. 1 were available in the form of MS Excel tables, one definition of intelligence 
per row. It was both a logical and straightforward step to extend them with new columns, each 
representing a property or quality criterion. The new tables were then imported into Google Sheets and 
prepared to make them available to the annotators, i.e. to the students, in a later step. 
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Because of the characteristics of the annotation schema and the size of the Intelligence Corpus, it was 
not necessary to use any other software or system for annotating. The concrete form and type of the 
annotated data will be clearer in Section 2.5.1 below. 

2.5 The Annotation Process 
The annotation process was done manually. On the one side, a reliable and consistent automatic or 
semi-automatic annotation of data for this very specific case study was not (and we do not think it will 
be in an advisable future) available: human language understanding continues to be an unsolved 
problem in the field of AI. On the other side, the advantage of having a small corpus did not merit the 
investment in extra resources that might slow down the annotation process as a whole. 

Six annotators were involved, three female and three male, all of them undergraduate students in their 
third year of Computer Science studies, as introduced above. This allowed for at least a satisfactory 
level of knowledge about the definition of concepts, in general, and of AI, in particular. Crowdsourcing 
mechanisms for annotating were discarded: not only the size of the corpus was small, but we also 
assumed that the high-level subject matter might require an added, special training of the annotators, 
thus at least some exposure to related fields and topics was a requirement. 

Three pairs of annotators were formed. Each pair annotated one third of the definitions from the corpus, 
i.e. 147 or 148 definitions of intelligence in total for each pair of annotators (see Fig. 1). Each annotator 
annotated her/his definitions independently. 

 
Figure 1. Distribution of definitions per groups of annotators. 

The annotators were trained before the annotation process started. An initial meeting was held for this 
purpose. The training consisted of a general introduction to research topics involving the definition of 
the concept of intelligence, to the quality criteria for definitions, to related literature including the survey 
introduced in Section 2.2 (see [17] for more), to the collections of definitions that should be annotated, 
as well as to the annotation guidelines that will be presented in short. Furthermore, examples of 
definitions and how to annotate them when considering the quality criteria for definitions were also 
discussed. 

Additionally, all annotators received the same information about the annotation process per email, as 
well as the annotation guidelines and the URLs with tables in Google Sheets containing both “their” to-
be-annotated definitions and the quality criteria to evaluate them. As it was introduced in Section 2.4, 
the annotation tables contained as many rows as there were definitions of intelligence to be annotated 
(at most 148 definitions per annotator), and as many additional columns as there were quality criteria to 
be considered (a total of 21 quality criteria). 

Feedback from annotators was collected at the end of the annotation process. The feedback included 
the time the students spent annotating the definitions of intelligence, which strategies they followed for 
the annotation, as well as general comments and remarks, if they had any. The annotators sent their 
results in a period ranging between less than two and up to nine weeks. It worth mentioning that they 
annotated the definitions and worked on the corresponding student research projects parallel to their 
attending other learning modules and classes. 
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2.5.1 Annotation Guidelines 
Extra, specific to the case study annotation guidelines were especially conceived for the project. They 
followed some recommendations introduced in [19] and [20]. The guidelines include particular 
characteristics of as well as some relevant aspects that should be considered when evaluating quality 
criteria for definitions, together with the activities for doing so. They are listed in what follows in the form 
that was presented to the annotators: 

• How to proceed: You can select one column (i.e. one quality criterion) and go row by row (i.e. 
definition by definition) to evaluate the same criterion for all rows. This could be faster than fixing 
a row (i.e. fixing one definition) and then analyzing all columns (i.e. all quality criteria) for that row. 
But you could also go the other way around because some columns are related or refer to similar 
criteria, plus you need to consider the same definition only once. It is up to you! 

• Write a 1 on a cell if the corresponding definition fulfils the quality criterion on the top of the 
column. For example, if a definition d defines machine intelligence (or human intelligence or 
intelligence, depending on the collection it belongs to) then write a 1 on the cell corresponding to 
the quality criterion It defines the “what,” the thing to be defined. Leave the cell empty if not. 

• Mark a cell in red (i.e. set the background color of the cell to red) or write an email asking for 
clarification, in case you don’t have any idea about how to evaluate a given quality criterion for 
that cell. Such cases will be discussed in the team later. 

• Notice that you don’t have to justify your annotation. But, if you prefer, you could use the free 
columns on the right to write any comments or questions related to some particular “difficult case” 
that needs discussion. This should not be the normal case, though. 

• Annotate alone. Do not discuss with other annotators about how to annotate a particular 
definition because this could introduce some bias in yours’ or others’ thinking. If necessary, write 
an email asking for clarification. 

• Do not fix grammatical errors you might find in the definitions. 
• How long did it take? Record the time you spend annotating whenever possible. This will be very 

useful for the upcoming publication about the annotation process! 

• Write an email when you are finished with the annotations! 
• Got any new idea or suggestion that could be included in these guidelines? They are welcome! 

Drop a line in any case. 

• Extra: At the end of the annotation (or, better, during the process, if you prefer) write down your 
“strategy,” i.e. what did you do and how; which problems, difficulties, or positive things did you 
find, etc. This could be part not only of the research documentation about the annotation process 
but also of your student research paper later! 

As it was already mentioned, these guidelines for annotating definitions of intelligence were also 
presented and explained to all annotators in the initial meeting. 

3 RESULTS AND DISCUSSION 
This section summarizes the most important results and lessons learned. 

3.1 Feedback from the Annotators 
The time spent on the annotation by each annotator was between 4.5 and 8.5 hours, with an average 
time of 7 hours. One of the annotators did not record the time and gave as reason the varying conditions 
under which his annotation sessions took place (at home, at the university, in the train). A second 
annotator reported having consumed between 8 and 9 hours. In this case, a middle point was considered 
when calculating the total average time. On average, each annotator invested about three minutes on 
each definition and more than eight seconds on each quality criterion. 

Evaluating whether a definition is affirmative or not is easy: for humans, it is straightforward to detect 
adverbs that denote negation. For example, the definition “[Intelligence is] the capacity to learn, reason, 
and understand” is posed in an affirmative way, there is even no need to read it until the end. Yet, 
evaluating whether the same definition is comprehensive might require a more complex thinking 
process. This shows how complicated or time consuming the annotation of a definition could be. 
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Four annotators reported their individual strategies for annotating. All of them proceeded by fixing a 
quality criterion and then annotating all definitions according to that criterion. General remarks 
concerning the annotation process included concrete interpretations of the quality criteria. Such remarks 
were reported by three annotators. 

3.2 Inter-Annotator Agreement 
The data from the annotators was easy to process once all annotations were available. Before that, the 
project leader checked the annotations for consistency, randomly. 

Then, the inter-annotator agreement (IAA) was computed following Cohen’s work [21]. Tab. 2 shows 
the results for each collection from the Intelligence Corpus and each group of annotators, together with 
averaged values. This part of the project was the particular research topic and focus of one of the 
students. 

Table 2. Cohen’s κ per collection and group of annotators. 

 A B C D Avg. per group 

Annotators 1 and 2 0.390 0.455 0.344 0.411 0.400 

Annotators 3 and 4 0.346 0.361 0.457 0.465 0.408 

Annotators 5 and 6 0.404 0.431 0.372 0.361 0.392 

Avg. per collection 0.380 0.416 0.391 0.412 Absolute: 0.4 

The IAA in the same group was between fair and moderate for all collections (i.e. Cohen’s κ ranging 
from 0.344 to 0.465, and according to Landis and Koch’s [22] interpretation of the values). 

In general, the number of agreements among annotators was higher for the collection containing 
definitions of human intelligence, followed by the collection from [18], which includes many dictionary 
definitions of intelligence that, in general, are clearer and easier to understand. One possible 
interpretation is that definitions of artificial intelligence, both those provided by participants to the survey 
and from the literature, are still needing some work regarding expressiveness. 

The quality criteria with the highest IAA values were those simpler, more intuitive, and easier to 
understand, as expected. However, the quality criteria for definitions with the highest number of 
disagreements (and thus, smaller IAA values among the annotators) were the following ones, in this 
order: 

A good definition of intelligence is exclusive, in that it includes nothing which is not a part 
of [machine | artificial | human] intelligence. 

A good definition defines the “why,” the purpose of the thing to be defined. It defines the 
purpose of [machine | artificial | human] intelligence. 

In future annotation processes, it might be advisable to abound and explain better to the annotators 
what certain criteria mean, as well as to use more already (correctly) annotated definitions as examples. 

Similarly, it was analyzed which definitions of intelligence received the highest and lowest number of 
agreements (or disagreements). For example, the annotators were more agreeable when evaluating the 
fulfilment of the quality criteria for the following definition: 

“Intelligence is a very general mental capability that, among other things, involves the ability 
to reason, plan, solve problems, think abstractly, comprehend complex ideas, learn quickly 
and learn from experience.” 

This result is not surprising: that one is Gottfredson’s definition of intelligence [23]. Gottfredson’s is not 
only a widely accepted definition of intelligence among experts in intelligence and allied fields [24], but 
it was also the most accepted definition of human intelligence in the survey presented in [17]. The 
annotators confirmed once again what a well-defined definition of intelligence looks like. 

3.3 Usage 
Both the annotated corpus and the original collections of definitions of intelligence (see Tab. 1, Section 
2.2) are available upon request. They could be used by interested readers and practitioners, for 
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instance, when learning about fundamental concepts like the concept of intelligence, in general, and of 
AI, in particular. 

As an example, we provide part of the Intelligence Corpus as a separate collection with 148 definitions 
of intelligence that were annotated by one of the students. It can be found at https://bit.ly/ 
AnnotatedDefsIntelligence (see [25]) under the Creative Commons Attribution-ShareAlike 4.0 
International (CC BY-SA 4.0) license. It contains the following information: 

- 71 definitions of machine or artificial intelligence (from a total of 213) from collection A, 
- 42 definitions of human intelligence (from a total of 125) from collection B, 
- 12 definitions of intelligence (from a total of 34) from collection C, and  
- 23 definitions of intelligence (from a total of 71) from collection D, 

together with their annotations, i.e., whether they fulfill 21 quality criteria for definitions (see Section 2.3). 

Furthermore, all definitions considered in the survey on defining (machine) intelligence [17] are available 
at https://goo.gl/KDPtKT, including their complete bibliographic information. 

Finally, there is also an app that was developed by the project leader (also supervisor of the student 
research projects) for the purpose of supporting end users through the process of defining a definition. For 
example, all quality criteria for definitions are specified and exemplified there. The Defintly app, as it is 
called, may also assist future annotators in their annotation processes (visit https://defintly.glideapp.io/ 
for more). 

3.4 Mentoring 
There was enough prior experience available in mentoring and supervising student research projects of 
the kind presented in this paper. Further, the course on AI was delivered by the same instructor, what 
allowed not only for ad hoc discussions about the state of the art of the mentioned student research 
projects, but also about their content and goals in a broader setting. Other students also attended the 
AI course, thereby enriching their general knowledge and projects they were working on. Further, all 
necessary information not only key to starting the annotation process, but also the one concerning both 
project management and mentoring was carefully prepared, discussed with, and used by the students 
effectively. 

4 CONCLUSIONS 
This paper presented an annotated corpus of definitions of intelligence, the Intelligence Corpus, as well 
as details about its annotation, which was performed as part of student research projects in Computer 
Science. The Intelligence Corpus forms part of a peculiar annotation case study that evaluates whether 
definitions of human and machine intelligence satisfy desirable properties or quality criteria of good 
definitions. Future work includes a thorough discussion about some of the quality criteria (like those 
more difficult to interpret or annotate) and how to ease further annotation processes. Furthermore, a 
detailed, manually-conducted quality control of all available annotations will be performed in a near 
future. Occasionally, the corpus may be extended with new annotated definitions and/or new quality 
criteria. 

Other possible uses of the Intelligence Corpus include training on the process of defining a good 
definition of any concept, which could be of interest to regulators or lawyers, for instance. In their case, 
it is essential to deal with legal definitions of different terms and, some of the times, they should even 
define the definitions themselves. Examples from the Intelligence Corpus would illustrate desirable 
properties for good definitions and help them in their work. In a similar vein, the Intelligence Corpus 
could be a complement to students, in particular, and academics, in general, that are learning how to 
conduct (or that are actually conducting) a concept analysis [26], like Philosophy students, for instance. 
Last, but not least, further uses of the corpus involving machine learning techniques to analyze its 
content are not discarded. 
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MANIFESTATION OF REFLECTIVE PRACTICE IN THE GENERAL 
EDUCATION SCHOOL AS A LEARNING ORGANISATION 
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Vilnius University Šiauliai Academy (LITHUANIA) 

Abstract 
The manifestation of reflective practice in the general education school as a learning institution is one 
of the most meaningful ways of improving the quality of school education by involving all participants of 
the educational process. The manifestation of reflective practice is a complex phenomenon including 
thinking, the analysis of experience, and the practice of teaching and learning in professional activities, 
which promotes the teacher’s professional, personal development as well as the organisational 
development. The purpose of the research is to reveal the manifestation of reflective practise at the 
general education school as the learning organization at the individual, group and organizational level. 
The study was conducted by applying a quantitative written survey of general education school teachers, 
involving 162 teachers working in general education schools in one of the districts of Lithuania. The 
performed statistical analysis of the obtained data reveals the trends of reflective practice manifestation 
at the individual, group/team, and organizational levels. The obtained results allow to state that trends 
of reflective practice, enabling to foster and develop reflection practice at school, which allows both 
personal professional development at the individual and group levels and general development of the 
learning organization, manifest themselves in the general education school at all three levels. 

Keywords: general education school, learning organization, teachers, reflective practice. 

1 INTRODUCTION  
The changing world involving globalisation, abundance of information, and rapid technological 
advancement is becoming an important challenge of the 21st century for every member of the society. 
Teachers and schools also encounter new challenges and requirements for continuous improvement, 
learning, and adaptation to change. The manifestation of reflective practice at the general education 
school as the learning institution is one of the most meaningful ways of improving the quality of school 
education by involving all participants of the educational process. School performance improves when 
its headmaster, teachers and pupils ponder on their experience and actions, analyse the organisation’s 
activities and events, evaluate their achievements, learn from their personal and others’ experiences, 
and reasonably plan their future actions. Manifestation of reflective practice is a complex phenomenon 
including thinking, the analysis of experience, and the practice of teaching and learning in professional 
activities, which promotes the teacher’s professional, personal development as well as the 
organisational development [1-6].  

At the individual level, reflective practice is an integral part of the teacher’s individual self-reflection [7-
10], which includes perception of experiences lived at school, feelings or thoughts followed by a critical 
analysis of those feelings, leading to the foresight of new perspectives. The implemented desire to 
transfer information about oneself to others and to receive information from others through feedback 
becomes important here [11-13]. Manifestation of reflective practice at the group/class level at school 
directly depends on manifestation of reflective leadership at the individual level. Reflection in a group or 
team takes place when learning occurs while acting together and discovering new ways of responsibility 
and accountability of team members and aspects of interaction between team members [14,15]. Mutual 
learning from each other by employing group reflection techniques helps to better involve oneself, 
motivate and develop responsibilities and commitments while creating a shared vision, this way 
improving the level of group performance. A reflective dialogue encompassing sharing experiences of 
lived success and performance promotes empathy, trust in each other, strengthens mutual relationships 
between fellow teachers and reduces obstacles in further processes of improving professional activities. 
Collaboration of teachers who are reflective leaders with colleagues enables to achieve goals faster and 
more effectively [16,17]. Sense-making of practical experience result from reflective practice because 
recognition, development and clear manifestation of knowledge gives it a purpose, while the 
dissemination of experience provides an opportunity to see one’s practice through the eyes of others. 
[18]. 
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Deliberate or unconscious dissemination of reflective practice and collaboration through sense-making 
of practical experience at school build new professional knowledge, create conditions to search for 
efficient work methods, improve the ability to act in conflict situations by reflecting on the analysis of 
experience scenarios, which is a direct result of reflective practice manifestation at the organisational 
level. Self-reflection and critical thinking at the organizational level push the teacher to a deeper 
perception of his/her feelings in the teaching/learning professional activity at school not only at the 
individual but also at the organizational level. The environment of critical thinking and self-reflection 
imposed by reflective leadership leads to the increase of teaching (learning) effectiveness of each 
individual, group, organization, better acquisition of new professional knowledge and its conveying to 
pupils, mastering of school values and goals, and formation of collective identity. The school leader 
should create a safe, trust-based environment in the organization, ensuring continuous exchange of 
information, sharing experiences through reflection, assuming responsibility, and permanent learning 
[19]. 

At the organizational level, the most important factor promoting reflective practice at school is fostering 
of culture of reflection, seeking coherence between the vision and goals as well as between learning 
and leadership processes. The main task of the school as the learning organization and its individual 
members is to create conditions for reflective learning by developing the reflective competence of 
teachers and followers, by recognizing the social context in which the teacher acts and the values that 
he or she adheres to [20]. The established favourable environment of reflective practice at school would 
mean the increase in the reflective leadership community, grounded on its members’ personal growth 
and self-development in the teaching/learning professional activity, which results in the formation of the 
general culture of reflective practice at the general education school. 

In summary, it should be stated that at all three levels, the development of reflective practice at school 
helps to improve both for teachers and other persons participating in educational processes. School 
leaders’ and teachers’ self-reflection reveals hidden prejudices and unfounded pedagogical 
assumptions, forms insight and professional identity, which determines personal professional growth 
and development of the participants of the educational process [18, 13, 21]. Meeting the need for 
reflective practice at school as the learning organization has a strong spring resulting in the emergence 
of the supportive environment for practice of learning from each other, encompassing the reflective 
process of reproducing past experiences, management of individual situations as well as transfer and 
use of professional knowledge in specific activity situations [8]. Mastering of reflective skills enables to 
implement the set professional goals at school, which determines building the reflective community at 
school (around it) as well as dissemination and promotion of reflectivity among followers. 

The purpose of the research is to reveal the manifestation of reflective practise at the general education 
school as the learning organization at the individual, group and organizational level.  

2 METHODOLOGY 
Methods of the research: 1) Written survey (by applying a closed-ended questionnaire); 2) Statistical 
analysis: descriptive statistics, multivariate statistical methods were applied. These include exploratory 
factor analysis by applying the method of principal components, calculating Cronbach α coefficient and 
the VARIMAX rotation with the Kaiser normalisation, analysing the factorial weight (L). The results of 
the study were analysed based on the data of 162 teachers working in general education schools in one 
of the districts of Lithuania.  

Teachers evaluated questionnaire statements selecting variants of possible answers according to 3- 
level: 1 – disagree, 2 – doubt, 3 – agree. The results demonstrate that the manifestation of reflective 
practice in the general education school as the learning organisation has an effect at all – individual, 
group/class and organisational – levels. 

3 RESULTS 

3.1 Trends in manifestation of reflective practice at school as the learning 
organization at the individual level 

The diagnostic block of the questionnaire consisted of 15 statements aimed at finding out whether 
manifestation of reflective practice at the general education school as the learning organization prevailed 
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at the individual level in teachers’ planning, acting and reflection on results after teaching/learning 
activities. 

The factor analysis of statements about teachers’ reflective practice resulted in three statistically 
significant and interpretable factors. Table 1 (see Table1) presents the number of factor variables and 
statistical indicators of validity. The value of the Kaiser-Meyer-Olkin (KMO) coefficient of the scale 0,87 
indicates that the matrix is suitable for the factor analysis. Factor variables satisfy the condition L ≥ 0,5 
and from the methodological standpoint are sufficiently uniform. The internal consistency coefficient of 
the scale factors (subscales) Cronbach alpha (α) fluctuates from 0,91 to 0,75. This indicates that the 
scale is sufficiently homogeneous. 

Table 1. Data of Factor Analysis of Teachers’ Reflective Practice at the Individual Level 

Name of the factor KMO No. of 
statements L interval Cronbach’s α 

Reflecting on teaching/learning activities and 
referring to its results 

0,87 

6 0,78-0,76 0,76 

Reflecting on future perspectives by rethinking 
past experience and personal approaches 4 0,74-0,68 0,65 

Rethinking of formed experience and self-
reflection for personal improvement 5 0,81-0,64 0,72 

The means (M) of all statements in the first factor range from 1,79 to 2,52. The majority of teachers 
surveyed (85,2 per cent) state that they analyse their personal lived experiences and refer to their 
results. The majority of teachers (more than 70 per cent according to all given items) state that they 
make sense of their professional experience by transforming it into knowledge, skills, attitudes and 
values and diagnose their mistakes and competence limitations after teaching/learning activities. This 
shows that reflective practice at school enables teachers to evaluate their performance by rethinking 
their approaches and attitudes and learning from their mistakes. Less than half (49,9 per cent) of the 
surveyed teachers indicate that they carry out in-depth investigation of their actions after 
teaching/learning activities, which indicates that the reflection process lacks depth and may be 
characterized only by a superficial discussion of one’s performance and sharing impressions. 

The means (M) of all items in the second factor fluctuate from 1,85 to 2,79. The majority (93,2 per cent) 
of teachers state that after teaching/learning activities they try to better understand themselves and their 
learners. After teaching/learning activities, teachers constantly reflect on their as teachers’ activities in 
order to be able to evaluate themselves, comparing what he/she was like before, is like now, and what 
he/she could be like. This perfectly illustrates that self-reflection is characteristic to teachers while 
observing changes in their professional growth in the process of (self-)education. The least share (61,7 
per cent) of teachers state that after teaching/learning activities they perform the analysis of deep critical 
reflection on specific and conflict situations. The results demonstrate that although quite a large 
proportion of teachers rethink the results of their experience, it may be that usually they choose to reflect 
on simple situations requiring least analytical efforts. 

The means (M) of the third factor statements range from 1,98 to 2,68. 93,2 per cent of teachers indicate 
that the analysis of experience, performed after teaching/learning activities, is useful for professional 
and personal development; however, only 66 per cent of teachers engage in constant self-reflection on 
their activities, which shows that individual self-reflection is fragmented and it is not a permanent 
personal process in order to improve one’s activities. 

3.2 Manifestation of reflective practice at school as the learning organization 
at the group level 

The diagnostic block was made up of 14 statements, aiming to find out whether manifestation of 
reflective practice at school as the learning organization prevailed in the process of reflective 
teaching/learning and practice while working in a team at the group/class level.  

The factor analysis of the items on reflective practice at school as the learning organization at the 
group/class level also resulted in three factors. The second table (see Table 2) presents factor variables 
and statistical validity indicators. The value of the Kaiser-Meyer-Olkin (KMO) coefficient of the scale 0,88 
indicates that the matrix is suitable for the factor analysis. The variables of factors satisfy the condition 
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L ≥ 0,5 and are methodologically sufficiently uniform. The internal consistency coefficient of the scale 
factors (subscales) Cronbach alpha (α) fluctuates from 0,84 to 0,81. The results show that the scale is 
sufficiently homogeneous. 

Table 2. Data of Factor Analysis of Teachers’ Reflective Practice at the Group Level 

Name of the factor KMO No. of 
statements L interval Cronbach’s 

α 

Learning from one’s experience in collaboration 
with colleagues in school activities 

0,88 

5 0,77-0,64 0,81 

Improvement of activities through collaboration 
and by learning from experiences of others 5 0,84-0,51 0,84 

Group reflection of success cases in the process 
of change in beliefs, values, and approaches 4 0,86-0,57 0,82 

The first factor consists of 5 statements, the content of which reveals the teacher’s learning from his/her 
experience in collaboration with colleagues in school activities. The means (M) of all statements range 
from 2,29 to 2,53. More than half (77,5 per cent) of teachers state that working in a group, they share 
their experiences and learn from each other. As much as 84,6 per cent of teachers state that learning 
or working in the group while discussing their experiences is important to them because such work 
provides the opportunity of collaboration. 76,5 per cent of teachers point out that collaboration in the 
group encourages learning from their own and others’ experiences, which results in the opportunity to 
improve their actions for better performance. The prevailing positive responses reveal the importance 
of the teacher’s learning from his or her experience in collaboration with colleagues in school activities. 

The means (M) of all statements in the second factor range from 1,68 to 2,24. Most – 74,7 per cent – 
teachers state they can always consult and learn from colleagues’ experiences when they encounter 
various problem situations at work. More than half (56,2 per cent) of teachers state that together with 
colleagues they perform the analysis of teaching/learning activities on, in and after action, which 
provides invaluable experience for occurrence of new insights and promotes change in performance of 
further activities. The major share of positive answers (agree) of this factor prove the need for and 
benefits of improving teacher performance in collaboration with others and learning from others’ 
experience. 

The third factor consists of 4 statements, the content of which reveals group reflection of teachers’ 
success cases in the process of change in beliefs, values, and approaches. The means (M) of all 
statements range from 2,01 to 2,37. The majority (79 per cent) of teachers state that group collaboration 
is very important in the process of professional development. It is acknowledged (67,3 per cent) that the 
result of group reflections with colleagues is the process of change in group beliefs, values, and 
approaches, but a share of teachers (28,4 per cent) doubt the influence of this process on the change 
in personal beliefs and approaches. Dominating positive answers reveal the undoubted benefits of group 
reflection in sharing success stories, encouraging colleagues to learn to solve problems based on their 
own and colleagues’ experiences in the process of changing beliefs, values, and approaches. 

3.3 Trends in the manifestation of reflective practice at the level of the school 
as the learning organization 

After performing the factor analysis of statements on the trends in reflective practice manifestation at 
the level of the school as the learning organization (see Table 3), two factors were distinguished. The 
Kaiser-Meyer-Olkin (KMO) coefficient value of the scale 0,92 indicates that the matrix is suitable for 
performing the factor analysis. The variables of factors satisfy the condition L ≥ 0,5 and are 
methodologically sufficiently uniform. The internal consistency coefficient of the scale factors 
(subscales) Cronbach alpha (α) ranges from 0,91 to 0,89. This indicates that the scale is sufficiently 
homogeneous. 
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Table 3. Data of Factor Analysis of Teachers’ Reflective Practice at the Organisational Level 

Name of the factor KMO No. of 
statements L interval Cronbach’s 

α 

Learning from one’s experience in collaboration with 
colleagues in school activities  

0,92 

8 0,82-0,50 0,91 

Conditions of the school as the learning organization 
for change and for professional growth and (self-) 
development 

5 0,82-0,57 0,89 

The first factor consists of 8 items, the content of which reveals coherence between strategy and goals 
in the process of promoting reflective practice at school. The results demonstrate that the means (M) of 
all statements range from 1,92 to 2,38. The majority (79,6 per cent) of teachers state that the strategy 
and goals developed by the school are directed to improvement of the school’s performance through 
the processes of analysing experience. The least share (64,2 per cent) of teachers state that the school 
acknowledges teachers’ freedom and right to experiment; i.e., to change the established educational 
methods and procedures. The majority (70,4 per cent) of teachers state that they are constantly 
encouraged to study and analyse the current situation at school. As a result, teachers are improving 
their future activities and the school provides excellent conditions and opportunities for learning from 
each other. The results of the predominant positive answers presuppose that promotion and 
manifestation of reflective practices and leadership in general education schools have a positive effect 
on the development of a modern school. 

The second factor consists of 6 statements, the content of which reveals the conditions of the school as 
the learning organization for change and for professional growth and (self-)development. The means 
(M) of all statements range from 1,94 to 2,25. The majority (77,2 per cent) of teachers state that the 
school has created conditions for personal as well as for professional growth and self-development. The 
least proportion (63 per cent) of teachers state that the school has created conditions for proper 
distribution of leadership roles in order to improve the quality of education of the school as the learning 
organization. Based on the result of prevailing positive acceptances, it can be concluded that the 
manifestation of reflective leadership in general education schools creates the environment for 
leadership sharing, establishing conditions for personal and professional development. 

4 CONCLUSIONS 
Teachers’ reflective practice manifests itself and forms through personal lived experiences and feelings, 
which are analysed through a deep approach and understanding of one’s professional activities by 
applying strategies and ways of learning from one’s own and others’ experiences, self-reflection, and 
critical reflection. The beginnings and the driving force of reflective practice at the general education 
school is teachers’ personal and professional development, which grows into improvement and learning 
of the group/class and the whole organization. 

The individual manifestation of reflective practise is revealed through understanding of learning from 
one’s own and others’ experience, using reflection and self-reflection abilities. Teachers use their 
previous experiences and knowledge, constantly reflecting and improving their personal work and work 
in the classroom with pupils. They collaborate with other colleagues and encourage each other to share 
experiences. Reflecting in groups, they make decisions on how to improve the outcomes of their work. 
Teachers also improve their work using the best practice of their colleagues. Group reflection results in 
the change in the belief of the group, its values and attitudes.  

Reflective practise at the school level manifests itself in planning work in the organisation, which also 
promotes reflective learning processes among all members of the school community. The strategy and 
objectives developed by the school are aimed at the improvement of the school’s education process 
through the analysis of experience. This way, conditions are created to manage change by constantly 
updating knowledge and improving activities within the school. Teachers learn from their experience 
and share leadership to achieve the best results. 

Manifestation of reflective practice at school creates conditions for establishing the culture of reflective 
leadership and the reflective leaders’ community that ensures spontaneous dissemination of reflective 
practice. Successful manifestation of reflective practice in general education schools, ensuring not only 
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teachers’ but also the school’s as the learning organization’s success, must be developed individually, 
in groups such as teachers’ team and class, and at the level of the school as the organisation. 
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Abstract  
We consider educational strategies to be the key determinants not only of effective learning but also of 
the development of critical thinking. However learners are able to automate strategies only when they 
are methodically correctly grasped, intensively used and practiced. These are the steps leading towards 
more effective acquisition, memorization and use of information. In this paper we focus on strategies for 
development of systematic skills among which belong guiding learners to summarize the curriculum, 
identification of main concepts in the curriculum and the relationships between them, the use of 
categorization (classification and sorting of information based on certain criteria). The aim of the paper 
is the identification and analysis of the frequency of systemization strategies’ application by university 
students during their teaching practice. The researched variable was the focus of student teachers 
(whether they study humanities or natural sciences). Mathematical - statistical methods were used to 
evaluate the results, which resulted in a low rate of use of systematization strategies in both groups. 
Although student teachers are familiar with these strategies during undergraduate training their correct 
methodological approach and application into practice seems to be quite problematic. Following the 
theoretical study and research results the recommendations for improvement of the phenomenon are 
proposed at the end of the paper. 

Keywords: Systematization strategies, future teachers, pedagogical practice, mind mapping. 

1 INTRODUCTION  
If we analyze the level of the current teaching process, we can reproach it for being less adaptable and 
not reacting flexibly enough to fast changes. In the past our schools paid very little attention to a learner. 
The emphasis was mainly put on the goals and content of the course. Transmissive-instructive teaching 
ensures that learners learn facts, obtain information, memorize them and are be able to reproduce them. 
The above mentioned type of teaching in the acquisition of the subject matter is less oriented towards 
the development of learners’ cognitive functions and the level of their critical thinking. 

For these reasons, international and domestic political structures are increasingly open to the search for 
diverse pathways to education that meet the needs of a democratic European future. The function of a 
teacher gradually modifies via the influence of individual didactic concepts. It is no longer the only source 
of information and the absolute guarantor of the truth but a facilitator whose main task is to make it 
easier for learners to construct new knowledge in their internal knowledge structure. A teacher should 
therefore use such procedures in practice by which he/she will develop the determinants of modern 
education among his/her participants. 

Since the beginnings of organized education we have met with questions on how to improve and make 
more effective the teaching process. Teachers and professionals from the field of pedagogy look for the 
most appropriate strategies and methods to facilitate learners’ studying processes. It is important for 
learners to be able not only to know the individual learning strategies thanks to which they will be able 
effectively to receive and process new information but also to know the rules of their use and memory. 
If we want to succeed in a competitive environment our educational practice must necessarily move 
from an extensive strategy of its development to an intensive one. In order to increase efficiency it is 
necessary not only to examine the suitability of the curriculum at individual types and levels of schools 
but also to determine whether and to what extent current educational strategies and procedures meet 
optimal goals. For these reasons the paper deals with strategies for the development of systematic skills 
(which include guiding learners towards summary and interpretation of the curriculum, the identification 
of the main concepts and relationships between them, the use of categorization) and the frequency of 
their application by future teachers during teaching practice. We are convinced that by applying selected 
strategies as part of the educational process we can develop learners’ critical thinking and their partial 
cognitive functions. It is important that student teachers not only have a theoretical knowledge base 
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about selected strategies but they will be able to grasp and apply them methodically during teaching. 
Only when the teacher is able to fully work with a given strategy will his/her learners properly master it 
and use it during their own learning. 

2 METHODOLOGY 
It is evident that it is not possible to respond to the contemporary world with an encyclopedic model of 
education. Even more the rapid flow of easily accessible information through the media causes it to be 
uncritically downloaded, leading to convenience and superficial knowledge. 

In recent decades we have increasingly encountered the fact of an increased pace in lifestyle, 
challenging social situations, even information overload affect everyone’s ability to learn. In this context 
the role of the teacher at school changes as well. He/she is no longer the only source of information and 
the absolute guarantor of the truth or the main mediator of information. His/her task is to teach learners 
to proceed logically during learning, to critically assess information in different contexts, to explain to 
learners which elements of the curriculum are key and why. Subsequently together with them he/she 
should create a structure of relationships from concepts and key elements of the curriculum - for an 
easier understanding of the interrelationships. 

The future teacher should be equipped with such skills to prepare learners for an active and responsible 
life. It is not just about having a certain amount of memorized information, it is necessary to teach them 
to work with the system of acquired, understood and memorized information, critically examine it (from 
different angles), assume consequences, make analogies, make decisions, know how to interpret ideas 
and arguments, use higher cognitive operations (analysis and evaluation of arguments, decision making, 
comparison, etc.). 

Based on already realized surveys we summarized five basic classes in which we can include individual 
strategies for the development of systematic skills: 

a) Strategies for basic orientation in the textual material of a textbook (here is an activation and 
consolidation of relevant knowledge available to the individual; at the same time it is a matter of 
obtaining an initial idea of the content and scope of the studied curriculum); 

b) Strategies for memorizing information (we consider memory to be one of the key categories of 
successful learning; the goal of understanding is also to better remember information); 

c) Strategies for coding and decoding information (recoding of the obtained information into an 
easier-to-remember form. From a physiological point of view we understand coding as the 
transformation of external coding sources into electrical signals that the human brain can 
understand); 

d) Strategies for analyzing key information (the main ideas of the curriculum form the macrostructure 
of the text, creating a framework that makes it easier to remember and work with information); 

e) Strategies for summarizing and elaborating information (reduction of the obtained information into 
the form of consolidated material, which after critical analysis corresponds to the original; by 
elaboration we mean strategies for active linking of information from text with one’s own cognitive 
knowledge). 

The aim of this paper was to determine the degree of use of systematization strategies by student 
teachers of the teaching programme during their pedagogical practice. Pedagogical practice for a 
student of teacher programmes represents space for the development of experience gained through 
observation, assistance and teaching practice as well as space for the development of knowledge, skills, 
experience and values through direct active teaching activities. The student teachers thanks to 
pedagocial practice work continuously in the educational environment with subsequent methodological 
and professional analysis and feedback from the teaching master and reflection of his/her own didactic 
skills and pedagogical abilities improve future career. 

The practise is organized so that the student teacher has the opportunity to implement educational 
activities or teaching in classrooms, apply methods, strategies, resources and aids optimized by theory 
and can verify his/her own educational project for teaching or apply an assistance programme when 
working with an individual or group of learners in the context of their individual educational needs. During 
pedagogical practice the student teacher must plan and implement the teaching process, apply methods 
and forms supporting active learners’ learning, implement interdisciplinary links and interdisciplinary 
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knowledge within the presentation of a topic, in the structure of basic and developing curriculum, use 
tools, textbooks and other learning resources as well as involve the ICT in education and learning. 

Research on the application of systematization strategies during pedagogical practice has a quantitative 
design. As the main research method was applied a questionnaire. This method was used to determine 
the extent and frequency of application of systematization procedures (for example searching for 
concepts by students, alone or with teacher’s assistance, compiling a sequence and hierarchy of 
concepts). The questionnaire contained a scale that sensitively examined the degree of systematic 
procedures application by students of teacher programmes during teaching practice. 

3 RESULTS 
The research sample consisted of student teachers studying a teaching programme at master’s level. 
For the needs of the research two groups of students were created (students studying humanities and 
students studying natural sciences). The results of these groups were compared and conclusions drawn. 
Our assumption was that there are differences between groups in the use of systematization strategies. 
Furthermore we assumed that the results would indicate the fact that these strategies are not used by 
all students in teacher training programmes. The research results were processed by mathematical and 
statistical methods. Evaluation of questions from questionnaire is presented as follows. 

ª Evaluation of question 1: Learners identified key concepts in the curriculum 

  

Figure 1. Percentage record of responses stated 
by student teachers with focus on humanities 
dealing with identification of key concepts by 

learners at school during classes. 

Figure 2. Percentage record of responses stated 
by student teachers with focus on natural sciences 

dealing with identification of key concepts by 
learners at school during classes. 

When identifying key terms that belong among the most important procedures in the process of creating 
a system in the curriculum it is clear that students with a focus on natural sciences apply this as much 
as 56 % more than those focused on the humanities. An interesting finding in both groups is the fact 
that no one used the opinion ''I do not agree''. Its value is 0 %. We can explain this finding by the fact 
that students - future teachers perceive the importance of this strategy for learning and understanding 
learners. The identification of key concepts represents the supporting framework of the curriculum. 
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ª Evaluation of question 2: The teacher led the learners to a graphical representation of the curriculum 

  
Figure 3. Questionnaire feedback of student 

teachers focusing on humanities about their self-
reflection on leading their classes towards 
graphical representation of the curriculum. 

Figure 4. Questionnaire feedback of student 
teachers focusing on natural sciences about their 

self-reflection on leading their classes towards 
graphical representation of the curriculum. 

From these graphs 45% of students with focus on natural sciences led learners to a graphical 
representation of the curriculum during pedagogical practice. Typical examples of graphic representation 
are concept maps, schemes, graphs. Although this method was not in widespread use in the past current 
knowledge brings concept maps to the forefront. Student teachers are aware of the benefits that concept 
maps offer as many educators actively prepare future teachers in this direction. These educators orient 
classrooms towards work with a concept map and university students based on their new knowledge apply 
this procedure to their own pedagogical practice. They realize that a learner will gain a better overview of 
the curriculum, will penetrate to the depth of the curriculum, perceive interdisciplinary relationships and 
then for them the curriculum acquires a logical aspect. 

ª Evaluation of question 3: Learners searched independently among important terms 

  
Figure 5. Responses stated by student teachers 
with focus on humanities linked to their learners' 
independent work by defining key terms of the 

curriculum. 

Figure 6. Responses stated by student teachers 
with focus on natural sciences linked to their 

learners' independent work by defining key terms 
of the curriculum. 
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It is clear from the graphs that the above mentioned strategy was used mainly by learners with a focus 
on natural sciences. An important finding is the fact that 0% of learners in this group state a dissenting 
opinion. We can assume that university studies and the study of individual subjects and methodologies 
have a positive effect and prepare the student teachers for activities in practice. All skills and procedures 
that they theoretically learn in individual subjects can be applied to the teaching process during practice. 
Learners’ independent work, searching for and selecting key terms and less important terms can be 
considered a metacognitive skill. If the student has these skills learning is easier and clearer for him/her 
and in this case the process of mechanical learning is eliminated. 

ª Evaluation of question 4: The teacher defined relationships between the concepts for the learners 

  
Figure 7. Student teachers with focus on 

humanities and their percentage involvment in the 
definition process of concept relationships. 

Figure 8. Student teachers with focus on natural 
sciences and their percentage involvment in the 

definition process of concept relationships. 

The graph shows that the teacher defined for learners the relationships between concepts in up to 42% 
of the cases. This occurred in a group of students focusing on the humanities. It should emphasize that 
in this case the activity and work had been transferred to the teacher and the learner in teaching remains 
passive. This method can be beneficial if we teach learners to work with a strategy. To gradually get 
them used to it and quickly master the procedure, everyday teaching strategies that develop 
independence should be used. Learners apply them independently, analyze the most appropriate 
strategy for use and the teacher acts more as a facilitator. 

4 CONCLUSIONS 
Through individual items in the questionnaire we came to the conclusion that student teachers focusing 
on the natural sciences use systematic skills and strategies during their teaching practice to a greater 
extent than students focusing on the humanities. One of the reasons may be the fact that science 
subjects such as biology, chemistry, mathematics, geography explain the functioning of processes and 
phenomena using logic, sequence and a well-defined system. They form a complex system of 
knowledge and hierarchies; therefore, student teachers must use metacognitive techniques to penetrate 
the essence of individual topics. One such approach is the use of systematization strategies which form 
the basis for the application of other critical thinking strategies. Humanities allow different perspectives 
on individual problems which may be the reason why a student teacher with a focus on the humanities 
used systematic strategies less effectively. In our opinion the application of a problem-solving strategy 
is more suitable for subjects studying humanities. In this strategy the learner must bring evidence, check 
information and anticipate. We state that student teachers who have mastered a wide range of 
educational strategies manage learning procedures effectively and are able to solve, plan, evaluate 
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individual educational activities. The future teacher should have these skills to prepare learners for their 
future and active lives. 

Our recommendations for practice for students of teacher programmes in the implementation of 
systematic strategies are: reduction of the curriculum in terms of focusing on the essential features and 
parts of each curriculum, teaching learners to work even at home with individual learning strategies to 
help them learn effectively. Other important recommendations include focusing attention on 
interdisciplinarity and defining the relationships between individual subjects. Last but not least the 
application of knowledge to everyday life is important. For the learner learning should not just be about 
storing facts. Above all it must be about developing cognitive skills. Everything we need to understand 
must come as a result of a logical and meaningful system. 
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TAXONOMY OF TECHNOLOGY-BASED SUPPORT FOR 
ACCELERATED LEARNING OF SCHOOL MATH 

A. Cunska 
Vidzeme University of Applied Science (LATVIA) 

Abstract 
On the one hand, the Covid-19 pandemic period can be considered as one of the most successful in 
the history of school education, as we have become technologically more advanced and digitally 
smarter. The pandemic brought as many challenges as schools had not seen in the last century. And it 
is clear that in the near future the education system will change significantly and especially in the 
direction of acceleration. 

On the other hand, distance learning has been a particular challenge for the subject of mathematics. 
And schools will need to come up with new 'recovery' strategies in the future to help teachers and 
students find and close knowledge gaps. Many students will need extra help in learning math content, 
communicating and accepting the new cultural environment of schools. 

In this context, the research was motivated by the basic question "What conditions help to learn school 
mathematics faster and more efficiently?" As an answer to the question, a taxonomy of technology-
based support for accelerated learning of mathematics (ALOM) in general education schools is 
proposed. 

The results of a survey of 322 students from various Latvia general education schools and focus group 
interviews with 53 Latvia teachers of mathematics showed that the proposed model achieves its goal by 
allowing teachers of mathematics to understand the nature of ALOM, identify specific conditions and 
select the most appropriate strategies in order to tailor the learning process to each class and each 
student individually. 

The research is carried out within the framework of the postdoctoral project “Support of Artificial 
Intelligence for Accelerated Learning Approach of Mathematics (AI4Math) (1.1.1.2/VIAA/3/19/564)” at 
Vidzeme University with the support of ERDF. 

Keywords: Accelerated Math Learning, Support System, Technology-Based Learning, Taxonomy, 
AI4Math. 

1 INTRODUCTION 
Every day, we face new challenges in the social, economic and environmental fields, which are also 
significantly affected by the rapid pace of technological development. Challenges are our driving force, 
creating new opportunities for the development of society. We cannot predict the future, but we must 
always be open and ready for what happens next. Children who start school in 2021 will be in the active 
workforce in 2040. And teachers must do their utmost to prepare students for professions that do not 
yet exist, technologies that are still evolving, global challenges that are not yet foreseeable ([1]). It will 
be a shared responsibility of teachers, students, parents and society to find the most effective solutions 
that will help to overcome uncertainty, the unknown and failure in collaboration.  

It is mathematics that is considered to be the basis of other sciences, which play an important role in 
everyday and working life. Mathematics is taught at all levels of education. It has become an important 
area in the development of technology, the circular economy and environmental modeling. However, 
students still think that learning math is boring. Studies ([2], [3], [4], [5]) indicate a number of worrying 
indications that are related to learning mathematics and are still relevant: 1) there are very few people 
who are happy to remember their mathematics lessons; 2) many students do not have the pleasure, joy 
and motivation to learn mathematics; 3) students' attitudes significantly affect achievements in 
mathematics; 4) we lose a large part of our students in the learning process; 5) Reducing and facilitating 
the content of mathematics teaching has not resulted in deeper knowledge and better results. 

Based on the results of a student survey and teacher focus group interviews conducted by the 
researcher in the spring of 2021, there is a belief that the mathematics teaching process is still teacher-
focused and that students are passive listeners. The topicality of the topic is also strengthened by the 
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continuous discussions in the media of various countries about 1) low results of mathematics in TIMSS 
(the Trends in International Mathematics and Science Study) research; 2) the impact of the Covid19 
pandemic and the background created in relation to online training; 3) the huge amount of money that 
is being spent on providing schools with state-of-the-art technology and the uncertainty of how to use 
these technologies productively in the teaching process. In the future, there is great potential for more 
effective integration of technology in school mathematics, so that mathematics can be learned not only 
faster and more creatively, but also in a fundamentally different way. Schools need to be able to create 
an environment and conditions that arouse students' curiosity and enthusiasm so that students' eyes 
shine with joy when they go to math’s classes. 

In this context, the motivation of the study was created by the problem of teachers' lack of understanding 
of the factors that ensure and promote faster and more efficient learning of mathematics. The aim of the 
research is to inform educators, content creators, researchers, industry specialists and technology 
developers about the principles of accelerated learning of mathematics (ALOM) for a more efficient 
learning process, offering technology-enriched taxonomy for faster learning of mathematics in general 
education schools. The study includes innovation, as for the first time the definition and taxonomy of 
ALOM is proposed, the usefulness of which was confirmed in focus group interviews by 53 Latvian 
teachers of mathematics. 

2 LITERATURE REVIEW 
In order to create a qualitative classification of the support system, it is important to understand the 
rationale for education, which is most closely related to the development of technology and the 
possibilities of its application in the acquisition of mathematics. 

2.1 Taxonomy in Education and Technology 
In education, taxonomy or classification is commonly used as a way to describe the different types of 
learning behaviors and characteristics that we want to develop in our students. They are often used to 
identify stages in the development of training and to provide appropriate support measures ([6]). The 
first and most common taxonomy of Benjamin Bloom's educational goals since 1956 is one that 
distinguishes 3 psychological domains: Cognitive, Affective and Psychomotor ([7]). In the following 
years, several other taxonomies were developed along with a deeper understanding of the meaning of 
education. As an alternative to Bloom's taxonomy, in 1982 Biggs and Collis developed the SOLO 
(Structure of Observed Learning Outcomes) taxonomy, a systematic way to describe learners' levels of 
understanding from the simplest to the most complex: Prestructural, Unistructural, Multistructural, 
Relational, Extended Abstract ([8]). In 2007, Churches published Bloom's Digital Taxonomy, which 
complemented the existing learning outcome taxonomy with six levels of digital skills: Remembering, 
Understanding, Applying, Analyzing, Evaluating, Creating ([9]). 

Based on the technology classes of the International Patent Classification (IPC), an Information and 
Communication Technology (ICT) taxonomy has also been developed, which defines 13 technology 
areas, their corresponding technical features and functions to be performed: High speed network, Mobile 
communication, Security, Sensor and device network, High speed computing, Large-capacity and high 
speed storage, Large-capacity information analysis, Cognition and meaning understanding, Human-
interface, Imaging and sound technology, Information communication device, Electronic measurement, 
Others – ICT  related technologies not belonging to any of above categories ([10]). 

Equally important to schools is software support that can be used to learn math. Researchers ([11]) 
have suggested the following taxonomy of mathematics learning software in their study:  

1 Practice software, which is easy to use to quickly solve various tasks without the help of a teacher;  
2 General software, sections of which teachers can use to teach students specific math topics;  
3 Specialized software for learning new content on certain mathematical topics;  
4 Virtual environment software;  
5 Collaborative software. 

2.2 Technology – Enhanced Learning 
Since the 1980s, smart learning based on smart technologies has emerged as a new paradigm of 
education ([12]). Smart technologies (Cloud Computing, Big Data and Analytics, IoT, Virtual Reality and 
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Artificial Intelligence solutions) allow students to learn comfortably in both traditional and technology-
based ways. As a result, technology-enhanced learning (TEL) has gained increasing attention in 
educational research. TEL is used to provide a flexible learning process. Technological progress has 
affected the way we acquire knowledge and learn. It provides quick access to information, facilitates 
collaboration, affects learning efficiency and saves our time. In the field of education, technology enables 
access to digital content, creative expression and evaluation. With the development of mobile 
technology, learning is possible anywhere and anytime. This is particularly important for the Z 
generation, which was born in the age of technology, acquires knowledge mostly through technology 
and focuses on finding information quickly. Researchers ([13]) have found that Generation Z students 
1) use technology more often than traditional teaching methods, 2) prefer mobile applications to video 
content available on the Internet, 3) prefer interactive online forms, 4) follow the example of teachers in 
the use of technology, 5) observe others before they start doing the same. 

There has been much discussion on how to maintain a balance between traditional learning models and 
the use of technology, which has led to the notion of blended learning. “Blended Learning is an approach 
that provides innovative educational solutions through an effective mix of traditional classroom teaching 
with mobile learning and online activities for teachers, trainers and students. It is the TEL to extend 
beyond the classroom walls and facilitates better access to learning resources” ([14]). The main idea of 
this study is also based on smart schools, which use a combination of technology and teaching 
strategies to provide each student with basic math skills, adapt individual learning trajectories and 
improve the classroom atmosphere as a whole. Smart schools also use appropriate learning strategies 
online to make the learning process more engaging, motivating and stimulating ([15]). 

2.3 Accelerated Learning 
To date, there is no clear and uniform definition of the concept of accelerated learning (AL). Researchers 
and educational professionals in various fields are constantly discussing the concept of AL. And some 
important components are also discussed in the literature. Initially, AL was defined as "faster acquisition 
of skills and knowledge" ([16]). Other definitions also focus on the time factor, such as "any learning 
system that seeks to optimize learning time in relation to the content acquired" ([17]). Researchers ([18], 
[19]) have pointed out that AL is an approach that is used to improve students' learning abilities so that 
students can learn faster and more efficiently, and that the learning atmosphere is designed as a fun 
and active interaction between students and students. teachers. The involvement of "whole body, mind 
and human experience" in the learning process was initiated by Meier ([20]). The Center for Accelerated 
Learning (Alcenter) has pointed out that AL is today the most advanced of the methods that make up a 
complete system for accelerating the learning process based on the latest brain research. AL is the way 
we learn using all human talents: physical, creative, musical, artistic, etc. AL is an activity-based and 
student-centered process with the following basic principles ([20], [21]): 1) learning encompasses the 
whole human mind and body with all senses and emotions, 2) learning takes place on many levels 
simultaneously, 3) learning is the creation of new knowledge and skills rather than consumption, 4) 
learning is collaborative, 5) learning takes place through practice, 6) positive emotions greatly improve 
learning, 7) visual images make it easier to perceive and store information. 

According to Dave Meier, the AL approach helps students to develop a positive attitude towards 
mathematics ([22]). The National Institute for Excellence in Teaching (NIET) emphasizes that 
accelerated learning in mathematics is usually associated with children gifted with special programs or, 
conversely, with students with special needs. It is often controversial, but understanding it in general 
encourages greater involvement of teachers in the planning and regular evaluation of the learning 
process. Pupils thrive in an environment where their needs are taken into account and their readiness 
levels are determined ([4]). 

3 METHODOLOGY 
In order to find an answer to the research questions and achieve the set goal, the research design 
(Figure 1) was created with the following research plan: 1) research of theoretical literature in the fields 
of pedagogy, application of technology and acquisition of mathematics; 2) determination of the 
ecosystem of accelerated mathematics acquisition by making observations in Latvian educational 
institutions with applications of Phenomenology, Ethnography and Narrative approach; 3) analysis of 
accelerated learning of mathematics experience data using qualitative methods (student surveys, 
interviews with specialists in the field and structured interviews with teachers' focus groups); 4) 
triangulation of research results and determination of correlations to increase the reliability of research 
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data; 5) development of definitions and taxonomy for accelerated mathematics acquisition; 6) testing 
and summarizing conclusions. 

 
Figure 1. Research design scheme, Researcher’s concept 

Given that the concept of ALOM is new and little research has been done on it, the Qualitative approach 
was used. According to researcher Creswell ([23]), qualitative research is exploratory and useful in 
cases where the most important and testable values are not known. And Patton ([24]) has argued that 
research is qualitative if it aims to explore what people do, know, and think using a variety of data mining 
techniques, such as observation, interviews, surveys, or document analysis. The strategy of the 
qualitative approach allowed the study to be more creative and innovative in order to offer a new 
taxonomy to school audiences that could affect a large part of the public in the future.  

In order to fully explain the significance of the study results, their impact was studied from several 
perspectives using a triangulation approach ([25]). By looking at different data sources (students, 
teachers, industry professionals), methods (student surveys, industry interviews, teacher focus group 
structured interviews) and types of analysis (ethnographic, phenomenological, narrative), the 
triangulation approach increased the likelihood of drawing the right conclusions and making better 
decisions. as well as increased the reliability and validity of the results. 

As the main strategy of the qualitative approach to data analytics, phenomenology was singled out in 
order to understand the processes taking place in the human consciousness and in the human world 
during the acquisition of mathematics. “Phenomenology involves a change in the “sense of the world”: 
everything acquires its sense and value only when it becomes the content of the lived experience of the 
subject correlated to his intentional acts. This is the main thesis of the phenomenological method aiming 
at overcoming the traditional opposition between rationalism and empiricism” ([26]). During three years 
(2018, 2019, 2020), 183 students were observed and in-depth interviews were conducted with open-
ended questions within the mathematics study process for 1st year students of Vidzeme University of 
Applied Sciences, as a result of which conditions were determined that motivate students to learn 
mathematics better and better ([27]): good teacher explanation (32%), real use of mathematics (28%), 
regular practice opportunities (25%), interesting learning approaches (19%), repetition of the subject 
matter (14%), digital materials and technology opportunities ( 14%), understanding of the study content 
(14%), humor and good attitude (13%), visible presentations (10%), individual consultations (6%), 
feedback (5%), etc. 

An ethnographic approach was used to study in depth the daily habits of students, teachers and 
relationships in the natural school environment. “Educational ethnographic research is a research design 
that involves observing teaching and learning methods and how these affect classroom behaviors. This 
research model pays attention to pedagogy, its effects on learning outcomes and overall engagements 
by stakeholders within the classroom environment” ([28]). As a result, observations were made and 
documented over three years in several different schools in Latvia: one primary school, 5 primary 
schools, 2 secondary schools and one technical school. 

A narrative approach was used for data analysis to document, summarize and structure experiences in 
social accounts and media spaces, especially during the Covid-19 pandemic, when there was no 
opportunity to meet in person. “Like many research approaches, narrative research is taking new 
directions in the digital age” ([29]).  
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4 RESULTS 

4.1 Results of the Student Survey and Structured teacher interview 
Data were collected in several ways and over a longer period of time. First, electronically, by interviewing 
students during distance learning in April 2021. The electronic questionnaire was created with Google 
Forms and was filled in by 322 students from 1st to 12th grade from different levels of Latvian schools. 
The questionnaire contained 26 questions, which were evaluated according to the Likert scale. The 
complexity of the questions and the length of the questionnaire were adapted to the age of the students. 

In order to verify the usefulness of the electronic questionnaire, discussions of industry experts were 
organized, as a result of which two important permits were obtained for the research: 1) from The 
Academic Ethics Commission of Vidzeme University of Applied Sciences, 2) from the Government of 
Malta for Education Directorate for Research, Lifelong learning and Employability. 

Second, a series of structured focus group interviews were conducted with 53 face-to-face, telephone 
interviews, and five international online teacher ZOOM conferences. 

Figure 2 clearly shows that during distance learning more than half of the students (60%) had stress in 
learning mathematics, 68% of students lacked patience to read and understand the conditions of the 
tasks correctly, 63% of students felt additional workload, 80% of students lacked teacher explanation, 
84 % of students did not have the ability to plan time and learning process independently, 50% of 
students needed to learn additional digital skills despite Generation Z abilities and existing skills. 
Teachers also pointed out these as the most disturbing things in the focus group interviews, marking 
them with sad emotion (L). The following students' answers were mentioned as positive emotional (J) 
educators: “the mathematics teacher helps me enough” (69%), “I also have individual consultations 
available” (68%), “the math teacher corrects the work fast enough and answers my questions” (63%), 
“my workplace at home is comfortable and appropriate” (76%), “I have the right technology” (83%), “I 
have a correspondingly fast data transfer” (61%), “I am happy with the technologies and programs we 
use” (79%). 

 
Figure 2. Survey of students on the acquisition of mathematics during distance learning in 2021 

In focus group interviews, teachers indicated that, given the background created by the COVID 
pandemic, they needed significant support from policy makers, academics and scientists to understand 
the conditions and ways to learn mathematics in a more innovative, faster and efficient way in the future. 
100% of all teachers indicated that the Framework of ALOM developed within the framework of the study 
will be an important support in the development of school curricula and environment in the future.   
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4.2 Accelerated learning of mathematics: definition and taxonomy 
Based on the explanations of accelerated learning found in scientific research, the following definition 
of ALOM is proposed: ALOM is a smart approach to the learning process to create a motivating 
environment for student-teacher collaboration, resulting in high-quality mathematical competence. 

The goal of ALOM is to provide quality learning opportunities for each student to promote the 
development and realization of their potential throughout their lives. The tasks of ALOM are: 1) a positive 
and creative atmosphere that promotes the well-being, competence and success of students; 2) 
productive interaction of students and teachers, which supports positive emotions; 3) a flexible learning 
process that responds to the needs of each student; 4) effective teaching strategies that are effective, 
interdisciplinary and based on scientific research; 5) Analytics and evaluation to track change, adapt to 
needs and promote growth. 

At the suggestion of math teachers, the ALOM taxonomy (Table 1) is designed as a daily guide and 
guide for math teachers, practitioners, school leaders and policy makers to help take all circumstances 
into account and create a supportive environment for accelerated learning. It is just a recommendation 
that any user can add to and develop according to their vision. The full description can be obtained by 
scanning the QR code shown in Table 1. 

Table 1. Taxonomy of accelerated learning of mathematics (ALOM), Researcher’s concept 

Universal Design for Learning Why? 
Engagement 

What? 
Representation 

How?  
Action & Expression 

1. UNDERSTANDING OF THE FRAMEWORK OF NORMATIVE AND 
STRATEGIC DOCUMENTS 

   

2. RESEARCH AND DATA ANALYTICS    
3. CHOICE OF LEARNING STRATEGIES    
4. IDENTIFICATION OF TECHNOLOGY SUPPORT    
5. CREATING A SUPPORTIVE LEARNING ENVIRONMENT    
6. PROMOTION OF COOPERATION    
7. ENSURING BALANCE    
8. BRIDGING SOCIAL GAPS    
9. USE OF SCIENCE – BASED RESEARCH    
10. PROFESSIONAL DEVELOPMENT    
11. IDENTIFYING AND ANTICIPATING FUTURE TRENDS    
Solo Taxonomy: Prestructural, Unistructural, Multistructural, Relational, 
Extended abstract ([8]). 

 

Bloom’s Digital Taxonomy: Remembering, Understanding, Applying, 
Analyzing, Evaluating, Creating ([9]). 

ICT Taxonomy: High speed network, Mobile communication, Security, Sensor 
and device network, High speed computing, Large-capacity and high-speed 
storage, Large-capacity information analysis, Cognition and meaning 
understanding, Human-interface, Imaging and sound technology, Information 
communication device, electronic measurement, Others – ICT related 
technologies ([10]). 

A Taxonomy of Software for Mathematics Instruction: Practice Software, 
General Software, Specific Software, Environment Software, Communication 
Software ([11]). 

The ALOM taxonomy is designed as a classification system based on the basic principles of 
Developmental Teaching and Learning (DTL), that the main goal of teachers is to help students develop 
thinking in specific areas so that students can develop independently in areas of interest ([30]). The 
basic concept of DTL is focused on the professional support and development of teachers in order to 
further provide quality support to students in the learning process and personal development. Teachers 
need to develop their own personal learning theory to get rid of dogmas and doubts, to broaden their 
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horizons with useful theories and knowledge that help learn students' needs, feelings, interests, 
emotions and help create a quality learning environment for productive classroom work. Teachers need 
to continually improve in order to learn the most effective teaching strategies, how to analyze and 
address the challenges of education and how to understand students' needs ([30]). The essence of DTL 
lies in the close cooperation of students and teachers to ensure the efficiency of the learning process. 

A conscious learning strategy has been chosen as the horizontal scale of the ALOM taxonomy systemic 
matrix, meaning that I take responsibility for purposeful learning myself: What do I learn? Why do I learn? 
How do I learn? with matching keywords: Engagement (Why?), Representation (What?), Action & 
Expression (How?) ([31]). The following are recommended for the basic elements of the vertical scale 
of the ALOM taxonomy systemic matrix: Understanding of the framework of normative and strategic 
documents; Research and data analytics; Choice of learning strategies; Identification of technology 
support; Creating a supportive learning environment; Promotion of cooperation; Ensuring Balance; 
Bridging social gaps; Use of science-based research; Professional development; Identifying and 
anticipating future trends. The ALOM taxonomy framework is complemented by other science-based 
taxonomies (Solo, Bloom’s Digital, ICT, Software for Mathematics Instruction), which most directly help 
to create a technology-rich and balanced learning environment.  

Understanding of the Framework of Normative and Strategic Documents – It is important to support 
teachers by educating and raising awareness of national normative and strategic documents that 
contribute to the achievement of educational goals not only at the classroom but at the national level. 

Research and Data Analytics – Big data can show big solutions. It is especially important for teachers 
to learn Data Analytics to understand how data can work for us. How and why we access information, 
and what we do with it, is more important than the information itself to ensure personalization, knowledge 
persistence and transfer ([4]). 

Choice of Learning Strategies – Properly chosen learning strategies usually provoke students to actively 
think and engage in the learning process. Researchers ([32]) indicate that deep involvement or 
immersion in activities and tasks creates positive emotions, enjoyment and well-being. 

Identification of Technology Support – If today's children are to enter the labor market freely in the future, 
they need to acquire digital skills from the start of school. It is no longer a matter of showing the use of 
digital devices at school, students learning to create and program smart tools and robots. This requires 
a digital transformation of education and the use of appropriate technologies. 

Creating a Supportive Learning Environment – Creating an appropriate learning environment at school 
and in the math classroom encourages immersion and engagement in the learning process. As a result, 
the learning process becomes more meaningful, cognitive, creative, safer, more equal for all and more 
relevant to intellectual, mental and physical development. In this way, the learning environment is 
oriented towards mutual trust, cooperation and support, as well as promotes students' motivation and 
independence. 

Promotion of Cooperation – Collaborative learning usually affects all partners. According to researchers 
([33]), when students work together on a task, they develop a coordinated approach to meaning making 
and a goal-oriented approach. 

Ensuring Balance – Fear of math is for most people, and the problem of math anxiety has been one of 
the most studied for many years. A team of researchers ([34]) has shown that emotional well-being is 
inextricably linked to motivation. Therefore, in the process of learning mathematics, it is very important 
to create a balance between motivation and achievement, so that students work with pleasure and joy 
([34]). It is equally important to take into account the pace of development in technology and education. 
Where education was once a driver of technological progress, technology now dominates educational 
capacity, which reduces prosperity and creates social inequalities ([35]). This is clearly shown in the 
author's innovative Figure 3 – if motivation has a higher priority than results in mathematics lessons, 
then joy and well-being arise, otherwise students develop fear and stress. If technology is used in a 
balanced and thoughtful way in mathematics lessons, students become motivated, otherwise there is 
discomfort and social tension. In those periods when a balance is achieved between motivation and 
results, as well as between technology and the content of education, a "feeling of happiness" emerges, 
which is also our greatest goal. 
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Figure 3.  A happy period is created by balance, Researcher’s concept 

Bridging Social Gaps – As one of the most innovative pedagogical strategies of 2020, The Open University 
named Social Justice Pedagogy in its annual publication Innovating Pedagogy, which aims to educate and 
enable students to become active participants who understand social discomfort and can help build 
equality. classrooms. Researchers ([36]) point out that teachers need to identify students' interests, unique 
experiences and needs in order to apply an appropriate and equitable distribution of learning resources 
and technologies that allow everyone to integrate productively into the learning process. 

Use of Science-based Research – A successful research process requires a research-based and 
interdisciplinary approach. Recent research in the fields of education, psychology and neuroscience can 
enrich teachers' understanding of more effective teaching approaches. Understanding the 
neurocognitive processes that underpin the development of mathematical competence can provide 
important insights into the optimization of mathematical education ([37]). 

Professional Development – Professional development must become an integral part of every school's 
culture, as the education sector is evolving rapidly and teachers cannot afford not to learn the latest and 
most relevant things. 

Identifying and Anticipating Future Trends – According to OECD research, foresight mobilizes cognitive 
skills (analytical and critical thinking) to predict what may be needed in the future in a particular field or 
how actions taken today may affect the future. Both reflection and anticipation are harbingers of 
responsible action ([1]). 

5 CONCLUSIONS 
Based on the motivation of the study to offer educators a technology-enriched taxonomy for faster 
learning of mathematics in general education schools, the impact of the results was studied from several 
perspectives using a triangulation approach to target groups. Confirming the need for taxonomy, 322 
students of general education schools and 53 mathematics teachers expressed their opinion. 

The study has suggested that educators need to raise awareness of the benefits of the ALOM principles. 
The most important contribution of the study is the collection and systematization of existing but 
fragmented knowledge in a transparent taxonomy, which provides a valuable basis for planning and 
promoting learning in the future. ALOM is a new and evolving field, so the proposed taxonomy is 
innovative, but of a recommendatory nature. It is a freely accessible system that can be opened with the 
help of a QR code (or https://qrco.de/bcOH6y) in Table 1 and supplemented with new current and future-
oriented cases. 
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DIGITIZING THE HERITAGE OF THE ORIENT. ACHIEVEMENTS AND 
PERSPECTIVES TO THE DIGITIZATION OF THE OTTOMAN 

ARCHIVES IN SOFIA 
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Abstract 
In recent decades, digitization has become a major priority of memory institutions, both globally and in 
Bulgaria specifically. It is difficult to identify important archives, libraries or museums that have not 
developed a digitization programme and have not reported results in this direction. This fully applies to 
the National Library of Bulgaria – “St. St. Cyril and Methodius” (NLCM). In this regard, the library has 
achieved remarkable results in digitizing its impressive collections of old manuscripts and documents. 

The report focuses on analysis of the benefits of digitizing one of the largest collections preserved in the 
institution. It is a significant collection of Arabographic documents – Ottoman, Arabic and Persian 
archival materials, manuscripts and early printed books, which are preserved and processed by the 
“Oriental Collections” Department at the NLCM. The collection is particularly impressive and in the 
scholarly literature is generally referred to as “the third largest Ottoman archival collection in the world” 
– as it is ranked next only to the Ottoman archival collections preserved in Istanbul and Cairo. 

The main archival fonds of the Sofia Ottoman archival collection will be presented together with analysis 
of the specific circumstances regarding the scholarly reference aids prepared so far – particularly their 
advantages and disadvantages. In addition, the results achieved in terms of digitization will be also 
analysed. The article seeks answer to the question why currently the digitization process cannot be 
accelerated, despite the significant national and international interest in the documents. The main 
perspectives for the digitization of the Ottoman archival collection will be presented with arguments. 

Keywords: Ottoman archives, ICT, digitization, Ottoman and Bulgarian History. 

1 INTRODUCTION 
In the period from the end of the 14th century to 1878 Bulgaria was ruled by the Ottoman sultans. 
Together with their power, the Ottomans imposed a specific socio-economic and political order, 
characterised by substantial degree of centralisation, militarisation and the bureaucracy that is related 
with them. The latter is associated with the preparation of huge amounts of manuscript records. Thus, 
for nearly five centuries, Ottoman bureaucrats and scribes left a large amount of archival heritage, which 
has direct and indirect significance for the history of Bulgaria and various ethnic groups and 
denominations that have inhabited and still inhabit the country – Bulgarians (Christians and Muslims), 
Turks, Jews, Armenians, Roma, Greeks, and others. 

Ottoman intellectuals and scribes also bequeathed an inheritance of many manuscripts from their work, 
and their number increased further after Ibrahim Müteferrika established a printing house in Istanbul and 
introduced the Ottoman world to the benefits of the printed book [1]. Thus, over time was accumulated 
a significant – both in quality and quantity – bulk of manuscript and printed heritage (archival records, 
various manuscripts, early printed books, etc.), which represents an important part of the world’s cultural 
and historical heritage. 

After the Liberation of Bulgaria in 1878 a large part of this archival and documentary heritage remained 
in the newly established state. Together with several wagons of documents sent from the Republic of 
Turkey – as old paper for recycling in 1931, which, however, were preserved by Bulgarian archivists and 
historians – these records constitute the fonds of the “Oriental Collections” Department at the National 
Library “St. St. Cyril and Methodius” (NLCM) in Sofia, Bulgaria ([2], [3]). The exact number of records is 
not yet established. There is still an unprocessed portion of the collection, which undergoes primary 
processing and is scheduled to be completed by the summer of 2022. 

This report will provide information on the processed part of the Arabographic records collection, which 
is available for scholarly research. The intent is that the rest of the collection – already arranged records 
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that form collection group "B", but still cannot be used and unprocessed records will be available to the 
public and researchers in near future.  

The total amount of archival records, manuscripts and early printed books is so significant that among 
the specialists, at least in Bulgaria, the collection is usually referred to as “the third largest Ottoman 
archives in the world” [4], following the archives in Istanbul, Turkey [5] and in Cairo, Egypt ([6], [7]). 

2 METHODOLOGY 
The method of work includes descriptive and analytical sections. First will be presented the structure of 
the fonds. It will be specified if a reliable reference catalogues or finding aids have been prepared for 
the respective collection or fonds, in accordance with good archival practices established in Bulgaria [8]. 
This is important insofar as the availability of a description of the archival units, or of the individual 
records, is a necessary prerequisite for the quick and easy preparation of metadata, which are required 
for initiating digitization. There are some specifics that will be additionally clarified in the text. Second, it 
will be indicated what part of the collections is digitized. The provided data will be analysed in search of 
solutions to the identified problems and issues.  

3 RESULTS 
In recent years, digitization has become an integral part of the strategies of almost all institutions of 
memory (archives, libraries, and museums), in global and national scale, as well as in Bulgaria. It is a 
priority and an important activity for the Bulgarian state archives ([9], [10]) and for a number of Bulgarian 
libraries – the National Library “St. St. Cyril and Methodius” in Sofia (NLCM) [11], the National Library 
“Ivan Vazov” in Plovdiv ([12], [13], [14]) and others ([15], [16], [17]). 

The results, specifically for the NLCM, are substantial and accessible. There is a section on the library’s 
website – titled “Digital Library”, in two parts. The so called “old version” that consists of 28 collections 
in total, which are, as follows: “Slavic Manuscripts”, “The Bulgarian Fourteenth Century”, “Greek 
Manuscripts”, “Other Foreign Language Manuscripts”, “Slavic Cyrillic Books 15th-20th Century”, 
“Bulgarian Early Printed Books (1806-1878)”, “Foreign Early Printed and Rare Books 15th-21th Century”, 
“Bulgarian Historical Archives – Documents”, “Bulgarian Historical Archives – Correspondence”, 
“Bulgarian Historical Archives – Chronicles”, “Photographic Collection / Portraits”, “Arabic Manuscripts”, 
“Turkish Manuscripts”, “Persian Manuscripts”, “Defters”, “Sijills”, “Oriental Documents / Europe”, 
“Oriental Documents / Bulgaria and the Balkans”, “Oriental Documents / Arab Countries and Iran”, 
“Oriental Early Printed Books”, “Original Graphics”, “Printed Graphics”, “Albums and Art Catalogues”, 
“Cartographic Publications”, “Continuing Periodicals 1844-1878”, “Continuing Periodicals 1878-1944”, 
“United Bulgaria”, and “Serdica Magazine Digital Archives (1937-1952)”. A new version of the Digital 
Library has also been created, but not all objects have been migrated yet, and there are still some major 
shortcomings [9]. The large number and structure of the digital collections provides an idea of the volume 
and the exceptional diversity, in every sense – linguistic, religious, stylistic, etc., of the preserved literary 
and documentary fonds.  

In the following sections the report will present the Arabographic archival fonds, including archival 
records, manuscripts, and early printed books and will focus on the achievements so far and the 
perspectives for digitization of the records from the fonds.  

3.1 The fonds of “Oriental Collections” Department at NLCM 
Currently (as of September 2021) the professional activities of the “Oriental Collections” Department are 
formulated by the Rules of Procedure of the National Library “St. St. Cyril and Methodius” adopted in 
October 2016 [18]. The department is a structural unit of the “Preservation of the Manuscript-
Documentary Heritage” Directorate and performs the following functions:  

a) Selecting, accessioning, and arranging records from the fonds – Bulgarian, Slavic, Oriental and 
other foreign language manuscripts, archival records, rare and valuable early printed books, 

b) Creating reference catalogues and finding aids to the preserved records, for facilitating access, 
c) Elaborating summary inventories of the manuscript and literary heritage and providing information 

to the Register of the National Archival Fonds, 
d) Protecting and preserving the records, 
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e) Proposing records for restoration, conservation, and digitization, 
f)  Providing advisory and expert assistance to libraries, other institutions, and members of the 

public on heritage protection issues. 

The other two departments of the said “Preservation of the Manuscript-Documentary Heritage” 
Directorate – “Bulgarian Historical Archives” (BHA) and “Manuscripts and Early Printed Books” (MEPB) 
– exercise essentially the same functions as the “Oriental Collections” Department. This leads to certain 
standardisation in the work of the three departments, despite the specifics of their collections and the 
uneven development of reference literature and finding aids. Below is provided a brief outline of the 
collections preserved at the “Oriental Collections” Department.  

3.1.1 Arabographic Manuscripts and Early Printed Books 
The collection includes old medieval manuscripts in Oriental languages of which 3369 are written in 
Arabic, 500 in Ottoman Turkish and 150 in Persian language. These collections are the subject of great 
scientific interest of researchers from all over the world, and they are being extensively catalogued, 
described, and analysed. It would be impossible to list all issued catalogues and reference slips – for 
official or general use – but there are important contributions by members of the department staff that 
should be mentioned: Boris Nedkov [19], Stoyanka Kenderova [20], Zorka Ivanova [21], Anka Stoilova 
([22], [23]) and Nevena Gramatikova [24]. 

An important clarification that must be made that it is difficult to specify exactly what part of all 
manuscripts (they amount to 4019 volumes) is catalogued and / or at least briefly described. The 
catalogues that have been prepared so far are thematic and do not cover the entire collection of either 
Arabic, Ottoman Turkish or Persian manuscripts, although some summary studies have been prepared 
([25], [26]). In addition, after a certain catalogue is completed – the collection quickly increases in the 
very next year – due to a donation or a purchase of records. The collection is also the subject of 
increased international interest and scholars from all over the world have worked with it. In practice, it is 
impossible to build an accurate overview of the publications authored by researchers who have worked 
with particular records from the collection. It is probable that descriptions have been published in various 
languages and their collection is a separate research task. Therefore, the figures provided here – in 
terms of the description of the manuscripts – are rather indicative (see: Table 1). They were obtained 
based on approximate summaries made unofficially by members of staff of the Oriental Collections 
Department.  

The situation is very similar with the collection of Arabographic early printed books. The total number of 
books is 2673. There are no special catalogues published on them – despite the fact that some were 
printed by the first Ottoman printer, Ibrahim Muteferrika, and are undoubtedly a bibliographic rarity. All 
of them are described, although incompletely, with missing attributes and sometimes inaccurately, and 
these descriptions are prepared on library slips. Unfortunately, not all of these slips are preserved. Over 
time, some of them have been lost or damaged, and it can be estimated that currently there are 
approximately 2500 preserved slips. A significant part (a total of 432 items) of the early printed books 
already have an electronic description in the library software of the NLCM – COBBIS [27]. 

3.1.2 Archival Records 
The archival records collection accounts for the largest volume of the departments fonds. There are 342 
000 archival units (a.u.), and in all probability the separate sheets amount to more than one million. The 
processed archive is divided into several larger groups. These include the “Sijills” collection – 185 
volumes, which can be connected to archival units (a.u.). It is described and fully digitized. In fact, the 
sijills (i.e. diaries of the Ottoman judges) is one of the most popular collections used by researchers of 
Ottoman and Bulgarian history in the period 17th – early 19th century ([28], [29], [30]). Another collection 
is the bound documentary volumes – “Defters”. It consists of 730 volumes (a.u.), which are also fully 
described, although not in much detail ([31], [32]). 

The collections, which include mostly single documents and rarely defters, should also be mentioned 
here. These are the Oriental Archival Collection (OAC) consisting of 8 604 a.u. and the Newly Acquired 
Turkish Archives (NATA) – 4 121 a.u. These collections have good descriptions, including detailed 
annotations of the documents included in them – prepared before the 1950s. After 1953, the annotation 
activities ceased, with some exceptions, and in accordance with new procedures the records were 
classified in fonds, arranged by administrative-territorial units or toponyms to which they referred [33]. 
Within the individual fonds, the records are arranged by topics – according to a classification scheme 
[34]. This led to the creation of the so-called “Settlement fonds”, which in turn can be divided into three 
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subgroups – “general fonds”, “A-fonds” and “pre-fonds” that amount in total to 329 160 a.u. [35]. These 
are records that can be used and are already extensively used by researchers. They are described in 
more general terms, in large inventory notebooks – with no compliance to methodological archival 
requirements and therefore, in their subsequent digitization will have to be re-examined and their 
descriptions will have to be prepared in practice almost entirely anew. The reason for this is that quite a 
few of the descriptions are simply guiding in nature and refer to large groups of a.u. from certain fonds. 
For example, in the inventory notebooks you can often read that a.u. 100 to 250 relate to "financial 
matters". It is clear that such descriptions are far from good archival practices.  

In addition, there is a collection group “B”, where, as with the “A-fonds”, the documents are distributed 
by settlements and at this stage are not arranged thematically. These documents cannot be used. It is 
difficult to determine their total number, but it amounts to approximately 54 000 a.u. [33] 

There is another collection group that needs to be added to the abovementioned two – records that were 
stored, in inappropriate conditions, in the archival repository of the NLCM in the village of Gutsal 
(Samokov municipality). In the period August-September 2019, about 180 bags of records were 
transferred to the main library building, where they underwent nitrogen treatment in an automatic system 
“Anoxia hk3” [36]. During the summer periods of 2020 and 2021, more than half of these documents 
underwent initial appraisal and processing, and it can be assumed that about 120 000 a.u. in total from 
this collection group will be allocated for permanent preservation. A significant number of records are 
also to be added to fonds, some of which need to be processed by conservators.  

3.2 Collections Digitization 
The information provided in Table 1, specifically in regard to the number of descriptions, is rather 
conditional. However, it is accurate in terms of the number of digitized volumes and archival units from 
each collection and collection groups. It is apparent that the percentage of digitized objects, compared 
to their total number, is rather small. Only 2.02% of the manuscripts, only 0.26% of the early printed 
books and the insignificant 0.09% of the total number of archival units have been digitized. These are 
the overall figures. It should be pointed out, however, that the sheer volume of records is significant. 
The NLCM Digitization Centre capabilities are also extremely limited in terms of available technology 
and experts. The Digitization Centre is processing records from the other two library departments – 
“Bulgarian Historical Archives” (BHA) and “Manuscripts and Early Printed Books” (MEPB) as well, which 
also preserve significant manuscript documentary heritage. Therefore, it is difficult to expect any tangible 
quantitative breakthrough in near future.  

Table 1. Number of volumes and archival units (a.u.) in the collections and fonds preserved in the “Oriental 
Collections” Department, approximate number of descriptions and number of digitized volumes / a.u. In 
column 3 are presented the percentages of the described items in relation to the total number, and in 
column 4 – the percentage of digitized items, in relation to the total number of volumes and / or a.u. 

Collection / fonds  Number of а.u. / 
volumes 

Described а.u. / 
volumes 

Digitized a.u. / 
volumes 

1. Manuscripts (total) 4019 approx. 3544 81 
Percentage 100 % --- 2,02 % 

1.1. Arabic 3369 approx. 3000 28 
Percentage 100 % --- 0,83 % 

1.2. Ottoman 500 approx. 400 6 
Percentage 100 % --- 1,2 % 

1.3. Persian 150 approx. 144 47 
Percentage 100 % --- 31,33 % 

2. Early printed books 2673 2500 In COBBIS: 432 7 
Percentage 100 % --- 0,26 % 

3. Archival records (total) 342 800 342 800 315 
Percentage 100 % 100 % 0,09% 

3.1. NATA 4121 4121 2 
Percentage 100 % 100 % 0,05 % 
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3.2. OAC 8604 8604 46 
Percentage 100 % 100 % 0,53 % 

3.3. Settlement fonds 329 160 329 160 66 
Percentage 100 % 100 % 0,02 % 

3.4.  Sijills 185 185 185 
Percentage 100 % 100 % 100 % 

3.5. Defters 730 730 16 
Percentage 100 % 100 % 2,19 % 

3.6.  Collection group “B” 596 boxes 
approx. 54 000 а.u. Not described Not digitized 

3.7. Collection group “Gutsal” 180 bags  
approx. 120 000 a.u. Not described Not digitized 

Despite the low digitization numbers it can be pointed out that the Persian Manuscript collection has 
been digitized to a large extent – 31.33%. The Sijills collection is fully digitized – all 185 Qadi books 
(100%) can be used through the NLCM website. This is due to the fact that the two collections have 
very good descriptions ([28], [29], [30], [37], [38]) and accordingly these can be easily assigned as 
metadata to the digital objects.  

3.2.1 Perspectives 
It is important to emphasise again that there is substantial interest in the collections of the “Oriental 
Collections” Department from the international academic community. There is a good explanation for 
this. In practice, the fonds contain records on almost all countries that were under the rule of the Ottoman 
sultans. This makes them particularly interesting for scholars from Hungary, Greece, Serbia, the 
Republic of Northern Macedonia, Turkey, countries in the Middle East, North Africa, etc. So, the interest 
from other countries, together with the public interest in Bulgaria, are undoubtedly important stimuli in 
the search for methods and solutions for more efficient digitization of larger parts of the collections.  

However, some preliminary or accompanying digitization activities should also take place. First, the 
reference catalogues and finding aids of the records need to be improved in accordance with archival 
requirements. Many of the records need to be better described. Due to the specifics of the term 
“inventory”, which is usually quantified in tables, the correlation between description and digitization 
cannot be clearly understood. In practice, however, it is very important to have well-prepared 
descriptions (metadata) before digitizing the records. This is the primary reason for having the well-
described and catalogued collections of “Sijills” and “Persian Manuscripts” digitized to the greatest 
extent. And it would be most reasonable for the future digitization to focus on the collections: “Arabic 
Manuscripts”, “Defters”, OAC and NATA, which also have a relatively good level reference aids – 
catalogues and annotations. It will be quite difficult to prepare the records from the so-called “Settlement 
fonds”, which are not described in accordance with good archival practices. The first step of their 
processing would have to be an update and improvement of the descriptions and digitization would have 
to be implemented once this is completed.   

Consideration should also be given to developing a clear strategy for the digitization priority of some 
manuscripts, early printed books, and archival records. This should be arranged according to objective 
criteria: antiquity of the item, value, uniqueness and originality, users’ interest and so on. Criteria that 
are well known to Bulgarian archivists (and described in the Archival methodical code), but not so well 
established in other institutions of memory and in particular the National Library. In this regard, 
consideration of coordinating plans, projects and efforts with other archival institutions is recommended.  

Of course, it is extremely important to initiate targeted projects related to digitization and for providing 
the necessary financial resources. The actual digitization of the “Sidjills” collection took place with 
targeted funding from the Norwegian Financial Mechanism in 2007 (Project BG0046 “Digitization and 
preservation of the written heritage of Bulgaria”). Thus, opportunities for additional funding under various 
national and international programs should be actively sought. 
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4 CLOSING REMARKS 
The outlined problems, the provided data, and the remarks regarding immediate perspectives on how 
the Arabographic archival-literary heritage can be digitized better and faster undoubtedly do not exhaust 
the subject. This is more of an attempt to pose the question again for wider academic discussion. 
Undoubtedly, the number of documents is so significant that their full digitization is beyond the capacity 
of the archivists in the “Oriental Collections” Department, nor the National Library of Bulgaria. There is 
a lot of work to be done, and too few people who really have the knowledge, skills, and the ability to 
undertake it in the best way possible. However, this should not be a cause for despair. Ultimately, there 
are opportunities, and they need to be sought and implemented.  

The efforts of archivists engaged in the preservation, description, and promotion of the Arabographic 
literary and archival heritage need to be directed in many objectives – from appropriate archival 
description, to work with new information and communication technologies (ICT), through the 
preparation of special projects and search for targeted funding. There are many tasks, but the potential 
for accomplishing the set goal should be a good incentive. Ultimately, the digitization of the “archival 
heritage of the Orient”, preserved in Bulgaria, is a very important and substantial task. Its successful 
implementation will significantly increase the authority of the National Library nationally and globally, as 
a custodian of world cultural heritage, such as the collections of the “Oriental Collections” Department. 
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DIGITIZATION AND FALSIFICATION. DIGITIZATION OF THE 
ARCHIVAL HERITAGE OF NATIONAL HEROES – SOME 
OBSERVATIONS AND CONCERNS FROM BULGARIA 
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University of Library Studies and Information Technologies (BULGARIA) 

Abstract 
History has always been subjected to political pressure. It is often falsified in order to legitimize various 
political ideas, to mould mass notions and even identity. This is particularly true for today’s information 
society and is becoming rather easy to undertake. It is sufficient to make a simple search in order to 
land on hundreds and thousands of websites promoting historical myths and mystifications. Therefore, 
the same findings apply to the main sources of information that serve as a material for professional 
historical research – archival documents. They are subject to counterfeiting too. The idea behind this is 
perfectly clear – on the basis of such false documents can be produced historical research pretending 
to claim scholarly quality and genuineness. 

The purpose of this report is to present several examples from Bulgaria of forgery of documents of 
national heroes and to outline measures on how this forgery in digital environment can be effectively 
counteracted and if not prevented completely, to be identified and restricted.  

First, the paper emphasizes the role of the institutions from the so-called GLAM sector, which should 
provide on the Internet the most detailed information about their documentary collections and thus serve 
as a reliable corrective and reveal or denounce falsified historical sources.  

Second, the paper will examine the method of work of a newly created “Information Portal for Archival-
Documentary Heritage of the Bulgarian Revival” on how to report such false documents on the Internet 
and how to separate the authentic information from the false. For this purpose, a methodology has been 
developed to grade the reliability of the information that will be shared in the portal. It is important for 
users to be aware that they have access to genuinely existing authentic documents from the period of 
the Revival, which are stored in the relevant institutions and / or private collections. They should not be 
misled and should receive at least an indication if there is any suspicion or if the information is shared 
from an unreliable source. 

Keywords: History and false history, documents and false documents, digitisation, ICT. 

1 INTRODUCTION 
Is history a science? This question, posed rather straightforwardly by Eugene Goodheart [1], has 
engaged the mind of many historians – especially the scholars whose job is to reconstruct the past as 
objectively and impartially as possible. Such task is by no means an easy one – the facts are often 
scarce and the possible interpretations – too many. Here, however, we will separate ourselves from the 
variability of different readings of the same fact. This is ultimately the right of the researcher-historian – 
to collect, compare, analyse, and interpret without falling into over-interpretation and speculation. The 
focus will be set on the facts themselves. And by “fact” the historian traditionally means information that 
he has received – usually from an archival record. After all, records are the most common “physical 
evidence” from the recent or more distant past. Since the times of written sources, we can talk about 
writing history with a scholarly approach. At this point I would like to stress that I by no means want to 
fall into “documentary fetishism” – after all, the record is not the perfect source. Such source is very 
difficult to find. But at least it is a testimony from the period itself – it can be apparently subjective, or 
under the seeming mask of objectivity – to present matters distorted again. Statistical data of medieval 
offices are almost as reliable as modern ones – we can always doubt them, and rightly so. Ultimately, 
however, history must be based on these, albeit imperfect, data from and about the past, handling and 
accepting them to the extent that any scholarly critique allows. 

This is the place to involve archivists and archives in this brief introduction. These are the institutions 
and the professionals who must preserve and make available the archival evidence of the past. And 
something very important – they must ensure that the record will be preserved without being 
manipulated, or – in other words – that no information will be added or destroyed. The record should be 
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“transferred” over time without alterations from the moment it enters the archives to the moment that it 
is provided to the researcher – regardless of how much time has passed – a month, years, century, or 
millennium. That is why it is extremely important for archivists to have a good expertise on the records 
they keep or receive and to be a guarantor, together with being a custodian, that the record is indeed a 
witness to the time from which it is supposed to be. 

This is especially important for records that are claimed to have been created by famous persons, who 
also gained the status of national heroes. It is well known that every nation has its personal pantheon. 
Heroes who encourage people to feel empathy, and who have schools, libraries, theaters, stadiums, 
etc. named after them. Everything related to these historical figures acquires an almost sacred 
significance and enjoys great scholarly and public interest.  

2 METHODOLOGY 
The report focuses on the literary heritage of the Bulgarian national heroes from the period of the so-
called Revival. This, for the Bulgarians, is the time of transition from the Middle Ages to modern times, 
from “feudalism” to capitalism, from religious to secular education [2]. This transition gave way to 
freedom and independence fighters – in the end the Bulgarians were freed from the power of the 
Ottoman sultans in Istanbul. Dozens, even hundreds, of names can be mentioned, but the most popular 
in the mass consciousness are the revolutionaries – Georgi Rakovski (1821-1867), Lyuben Karavelov 
(1834-1879), Vasil Levski (1837-1873) and Hristo Botev (1847-1876). They are often the subject of 
heated scholarly discussions, and their names are occasionally used in bad faith and in pursuit of 
political goals or for unjustified defense of extreme ideological positions – something typical for Bulgaria, 
but also observed all over the world ([3], [4], [5]). 

The focus of this report is another side of the manipulation of history, namely the falsification of historical 
sources – the basic material on which historical science is founded. It is more than clear that there can 
be no true historical research if it is based on false records. Even the most conscientious researcher 
can be deceived and to come to completely wrong conclusions if this happens. This falsification, in turn, 
can have at least two manifestations. 

In the first case, new records are presented to a scholarly forum or to the media, which are claimed to 
shed light on new facts from the lives of some of the above-mentioned national heroes, but the records 
themselves never reach the press and are also never published. This leads to the creation of an 
immediate sensation, which has a certain public effect, and at the same time the interested scholars are 
not allowed to carefully examine this new “record” so that it cannot be subjected to expertise and careful 
critical analysis. These cases are numerous, but they are difficult to counteract – since there is really no 
record available to study. In these cases, it is probably a matter of “presenting” unreliable "records" and 
because of their unreliability they never reach the scholarly circles but are simply briefly waved at a 
scholarly forum or in front of television cameras [6].  

The second scenario is less common. The new “records” are actually published and can be analysed 
by other scholars. Such case will be presented and analysed in a little more detail here, although it is by 
no means isolated. In fact, the big question is what potentially happens or can happen in the presence 
of new technologies and the Internet? It is clear that there are a huge number of sites on the web that 
present and promote historically controversial theses. In this sense, the appearance of manipulated 
documentary evidence is already a fact and certainly such falsification is neither as difficult nor as 
expensive as manipulating records on a traditional medium such as paper. There are examples of this 
practice. 

Thus, archives and archivists face a new task – to ensure that the digital objects they provide to the 
public are not manipulated, but identical to the preserved original records and, where possible, to limit 
the promotion of counterfeit objects on the web. This can be done with greater digitization, easy access 
to the records and a good promotion strategy, because it is especially important in today’s information 
society that archives take their natural position as a guarantor of reliable historical information. This 
would allow a wide range of users to be aware of the locations where they could search for real digital 
objects and will limit the spread of potentially manipulated and counterfeited records’ images. To this 
end, the digital presence on the Internet of archives, libraries and museums should undoubtedly be even 
more active and obvious.  
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3 FALSIFICATION AND DIGITAL MANIPULATION  

3.1 Georgi Rakovski – A Bulgarian National Hero  
Georgi Rakovski was born on 14 April 1821 in the town of Kotel, Bulgaria (then in the Ottoman Empire). 
A person with many interests, engaged in poetry, journalism, historical and ethnographic studies, trade, 
but mostly dedicated to the Bulgarian liberation from Ottoman rule. Rakovski is deservedly considered 
as the “patriarch” of the Bulgarian revolutionary movement. Practically all revolutionaries from the period 
of the Bulgarian Revival were influenced directly by his work or indirectly by his example and ideas [7].  

Rakovski, who bequeathed a huge archival legacy ([8], [9]), died from tuberculosis at the age of forty-
six in 1867, before the Liberation of Bulgaria, but after 1878 he was ingrained in the national pantheon 
of the country and after him were named schools, community centers, a town and even a football team. 
One of the questions, subject to a heated debate, is if Rakovski was a member of a Masonic lodge. We 
will not consider this question in depth here or provide assumptions as of the probability of such claim. 
Freemasonry proved capable of influencing the cultural formation of modern society and there are many 
who took place in its ranks [10]. The point in this case is that one of the most striking examples of 
intentional falsification of historical records in Bulgaria directly concerning this subject. 

3.1.1 Rakovski and “his” Manuscript  
In 2013, Ivan Darakchiev published a phototype edition of a manuscript entitled “Reflections on the 
Freemasonry Essence of Humanity”. The manuscript appears to have been “discovered” by the lawyer-
collector Hristo Raev. The published book was presented to the media and immediately caused a furor, 
but also extremely contradictory comments. Darakchiev and Raev claimed that the manuscript was 
written by Georgi Rakovski himself, and that this is an indisputable proof that the famous revolutionary 
was indeed a member of a Masonic lodge and accordingly shared the ideas of the “Freemasons”. 
According to them, the manuscript was written in 1866 [11]. The book was presented in the museum of 
the city of Varna (Bulgaria), and the authenticity of the document was immediately disputed by the 
museum specialists [12].  

Two years later, an extensive study by the researcher Desislava Ivanova was published, entitled "Primer 
or ... How to Sell Rakovski”. There is a clear suggestion that the two publishers of the manuscript were 
in fact looking for profit from the publication, without caring so much about the reliability of the document. 
In fact, in the course of her exposition Ivanova categorically proves that the manuscript attributed to 
Rakovski is a deliberately archaic copy of a text from a book by the German writer K. N. Starke – 
“Freemasonry as Art of Life”, published in Plovdiv in 1919 [13]. Ivanova concludes: The connection of 
the manuscript with Rakovski’s name can certainly be completely denied. From the textual comparisons 
it is clear that the text is deliberately and purposefully archaized and adapted to the social atmosphere 
of the Bulgarian environment of the 19th century. In connection with this purpose, its original has 
undergone a serious revision in terms of vocabulary, spelling and punctuation, the terminological 
apparatus. Historical realities, social facts, and the names of early twentieth-century authorities that 
would betray its later appearance have been deliberately avoided [14]. 

Ivanova does not make suggestions as to who and why would they exert such efforts to falsify and 
create this manuscript – but it is a fact. This is not only an example of falsification of archives. There are 
other manuscripts that have recently been presented to the Bulgarian public, which later turned out to 
be forgeries – such as the publication in 2020 of works and records, attributed to the poet Peyo Yavorov 
(1878-1914) [15]. We cannot speak of an isolated case. The cause for concern is that the Internet and 
advanced ICT provide many opportunities for the rapid and probably far cheaper creation of “old” 
records.  

3.1.2 Digital Manipulation 
Here will be provided an example of manipulation of digital image of archival record. The record in 
question is the 10th issue of the “Svoboda” newspaper, published by the Revival period revolutionary 
Lyuben Karavelov. In a “Scholarly Forum” on the Internet is published a digital object that presents 
information about the correspondence between the Italian philosopher and politician Giuseppe Mazzini 
(1805-1872) with Georgi Rakovski and at the same time reports that “photographic portraits” of the 
Bulgarian are available for sale (see: Figure 1). 
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Figure 1. Manipulated object – the “Svoboda” newspaper (1870, issue 10), first page [16] 

However, there are no such texts on the actual front page of the newspaper from January 8, 1870. This 
is easy to see if we compare the above image (Figure 1) with the digital image of the newspaper, which 
can be downloaded from the website of the institution that physically stores a copy – the National Library 
“St. St. Cyril and Methodius” (NLCM), Sofia, Bulgaria (see: Figure 2). 

 
Figure 2. A digital image that is identical to the original item – the “Svoboda” newspaper (1870, issue 10), 

first page [17] 

I must clarify that, in essence, this manipulation of the digital image (Figure 1) is rather innocent, and 
that in fact the Mazzini’s letter and the advertisement for the sale of portraits were indeed published in 
the newspaper, but on its last page [17]. So in this case we cannot suspect an attempt at malicious 
falsification for financial or other purposes. However, the manipulation is still a fact and it is established 
after a deliberate comparison with the original digital image. However, the preconditions for undertaking 
other similar acts of processing digital objects and worse – their presentation for identical copies with 
the paper originals occur and need to be subject of reflection and concern.  

3.1.3 Portal “Archival and documentary heritage of the Bulgarian Revival” – what can we do? 
Some problems and approaches to solving them  

At the end of 2018 was launched the research project “Information Portal for Archival-Documentary 
Heritage of the Bulgarian Revival”. The goal of the project is to create a shared database that contains 
information about the location in Bulgaria of available archival records containing information about the 
history of the Bulgarian lands in the 18th – 19th century, which broadly covers the period of the Revival. 
This would allow centralisation of the information on historical resources and the possibility for quick 
access to reliable information about the documentary heritage of the Revival to researchers, citizens 
and anyone interested in this period ([18], [19], [20]). 

It is envisaged that a wide number of participants will be able to submit information to the “Portal” to 
quickly expand and promote it. However, the above mentioned cases of falsification are definitely a 
cause for concern. After all, what is the guarantee that only reliable information will be included in the 
Portal – especially if more users have the opportunity to upload information directly and there is no 
quality control in place?  

What can be done and where to look for a balance between quantity and quality? Ultimately, it is 
important that the descriptions of as many records as possible are included in the Portal, but at the same 
time to ensure the quality of the submitted information. First, it should be specified which users will be 
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able to upload information to the database. In general, the project seeks the voluntary and gratuitous 
contribution of the widest possible community – professional archivists, historians, local historians, but 
also non-professionals, which are interested in Bulgarian history in general. However, this creates risks 
for aggregation of unreliable information to the Portal – intentionally or unintentionally – to the extent of 
providing data on records that do not actually exist or are falsified. Therefore it will be necessary to 
consider steps for addressing this issue such as grouping users according to their professional activity. 
Another option is the adoption of a list of “trusted data providers” – archivists, museum staff, librarians, 
professional historians, or students who will have the opportunity to add or edit information in the Portal. 
Other users will have access to the information but will not to be able to add or edit data.  

On the other hand, even creating such category of users does not guarantee that the provided data will 
be accurate. There is no certainty that the registered account really belongs to an archivist or historian. 
The professional community in Bulgaria is rather small and in general “everyone knows everyone”, but 
still, this does not exclude opportunities for deliberate disinformation. So eventually, introduction of 
several administrators who could at least evaluate the data submitted to the Portal should be considered. 
Thus, the information can be ranked in several categories, for example: “unverified information” – when 
an entry in the system is made, but not yet verified by an administrator (professional archivist), “secure 
information” (verified by an administrator / archivist) and “unreliable information” (verified by an 
administrator who finds the relevant data to be incorrectly submitted or to be distorted and/or 
manipulated). The ultimate objective is to enable as many people as possible to share information about 
archival records that are preserved in the individual archives in the country, but also to indicate in a 
timely manner to what extent that information can be trusted.  

Eventually, it would be of utmost importance that the archives are officially involved in the verification 
process of the records that they preserve. That could be implemented as a certification procedure – for 
confirming that all records that are listed in the Portal and the assigned data are true representations of 
archival description and content. In any case, the benefits of the project for the popularisation of the 
archives and their holdings should be a good incentive for their participation in this important task.  

4 CONCLUSIONS 
In fact, the issue of trust is so fundamental that it cannot be exhausted in a few pages. In view of the 
examples from Bulgaria and the stage of implementation of the project for creation of “Information Portal 
for Archival-Documentary Heritage of the Bulgarian Revival”, the problem must be well identified and, 
accordingly, solutions need to be actively sought for its remedy or at least mitigation.  

ICT undoubtedly facilitate greatly archivists in their work, but they also carry risks that cannot be 
underestimated. Opportunities should be sought for users to access reliable archival information in view 
of the risks for their intentional or unintentional manipulation. The specific measures taken in the 
construction of archival software in Bulgaria that could ensure the reliability of information will be 
analysed in more detail in the future, but even their brief outline here and the reasons that prompted 
archivists from Bulgaria to think in this direction are also important and it is worth bringing this issue to 
the attention of the wider professional community.  
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Abstract  
Recent transformations in many areas of life in connection with the pandemic and the introduction of 
distance learning technologies pose new challenges for the modern Russian school, which should focus 
on qualitatively new forms of work and their content, on the development of author's curricula focused 
specifically on modern skills and abilities. To date, no unified methodological base has been developed 
and no experiments have been carried out that stimulate the appeal to the corpus of folklore texts as a 
unique means of forming communicative competence, which include both the systematization of thinking 
and the development of skills of interaction with each other in the context of distance learning of the 
English language. This fact determines the relevance and novelty of the work. The leading research 
method was a pedagogical experiment conducted at a school in Kazan, Russia. 

The theoretical basis of the work was the monograph of the famous folklorist. Archer Taylor, in his 
seminal work "English Riddles from oral tradition", described the key metaphorical schemes for 
constructing the English folk riddle. The author has collected a fairly representative collection of folk 
riddles in central England, excluding Scottish and Irish riddles. It was this material that was used in 
English lessons as a means of developing pupils' communicative competence. Diagnostics of the level 
of development of communicative competence was carried out according to 3 criteria: cognitive-
regulatory, emotional-motivational, activity-practical. The pedagogical experiment included 3 stages: 
ascertaining, formative, control. As a result of the experiment, significant conclusions were obtained. In 
general, the level of development of communication skills increased by 16% per month of training as 
part of the experiment. Thus, general level of English proficiency in the experimental group increased 
by 10% compared to the first half of the year. 

Keywords: Distance learning, English, communicative competence, folk riddle, pedagogical experiment. 

1 INTRODUCTION  
Distance learning is training that allows students to learn the necessary amount of information using 
modern communication technologies without direct contact between the teacher and the student. The 
issue of introducing distance learning was particularly acute during the Covid-19 pandemic, when 
students and teachers did not have the opportunity to be near each other. It is no secret that in the 
modern educational space, communication skills are becoming the most important, so their development 
is a priority in any socio-political conditions. That is why the purpose of this study was to develop the 
communicative competence of students in English lessons in the conditions of distance learning. The 
material for the study was English folk riddles.  

The concept of "riddle" is quite ancient in origin. In the Old Russian language, the word "guess" was 
noted, which meant "to think"," to reflect", Hence the formation and development of the modern meaning 
– the presentation of some description of the subject. This is a kind of allegory that necessarily requires 
a solution [1]. A riddle is a small genre of folklore, which is a three-part unity built on a communicative 
basis, aimed at transferring accumulated knowledge by posing a problematic question. In our opinion, 
the riddle best encourages students to develop a cognitive interest in the English language and the 
development of communication skills. The question of motivation in learning English by Russian 
schoolchildren and students always remains relevant. Many scientific and methodological works 
devoted to the study of ESL [2], the method of projects in English [3], individual language methods of 
teaching English [4] are devoted to this problem. 

The analysis of existing studies on the problem of the formation of communicative competence in 
English lessons has shown that the didactic potential of the folk riddle has not yet come to the attention 
of scientists. 
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The purpose of the work is to prove that the use of the English folk riddle in English lessons helps to 
form the communicative skills of students and arouses interest in the English language in the conditions 
of distance learning, as in Bernard Spolsky article Language Motivation Revisted we can find a phrase 
that motivation plays as a key component of a model of language learning [5]. 

2 METHODOLOGY 
To confirm our hypothesis, a pedagogical experiment was conducted. As a working theory was put 
forward that communicative competence is directly related to the creative thinking of the pupils, their 
outlook [6]. The experimental work included the following stages: 

1 Primary diagnosis of the level of skill development; 
2 Work on skill formation; 
3 Final control. 

The following criteria were identified: 

• Cognitive-regulatory criterion (reveals linguistic knowledge, pupils ' ideas about the 
communication process); 

• Emotional-motivational criterion (characterized by the identification of the pupils motivation to 
solve the problem); 

• Activity-practical criterion (systematizes the actualization of the acquired knowledge and 
experience through understanding the practical application of the acquired knowledge). 

Each criterion had a system of indicators that were evaluated in points from 0 to 5. All indicators are 
presented in the table below. 

Table 1. Parameters of work on the development of communication skills. 

Criterion Indicators 

Cognitive-regulatory 1. Understanding the term "Communication", the use of it. 
2. Ideas about the establishment of communication links. 

Emotional-motivational 1. Attitude towards creative exercises. 
2. Development of creativity. 
3. Striving for self-expression, originality. 

Activity-practical 1. Proposal of new solutions in the process of communicative activities. 
2. Manifestation of creativity, originality thinking. 

3. Participation in collective communication activities. 

The chosen methodology made it possible to objectively assess the indicators of the level of 
development of the communicative competence of students at the initial and control stages of the 
experiment. 

3 RESULTS 
A group was chosen as the focus group because they performed better on the entrance testing. B group 
remained the control one: classes were conducted in the class according to the classical  scheme 
without the inclusion of folklore material. The training is conducted according to the Longman World 
Club system (David Mower, Michael Harris), the key points are highlighted when it was expedient to 
start introducing folklore material. The experiment involved 40 students, 20 in group А and 20 in group 
В, grade 5. 

3.1 Primary diagnosis of the level of skill development  
The ascertaining experiment was carried out according to special criteria. “Table 2” shows the 
performance of the two groups according to the cognitive criterion.  
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Table 2. Cognitive criterion in groups 

Group 
Level 

High Average Low 

A 6 pupils 22 % 9 pupils 57 % 5 pupils 16 % 

B 7 pupils 29 % 10 pupils 57 % 3 pupils 11 % 

The information provided proves the expediency of working with folklore material, its systematic 
inclusion in the work of mastering new words, developing the spontaneous communication skills. 

Table 3. Emotional criterion in groups 

Group 
Level 

High Average Low 

A 5 pupils 29 % 11 pupils 56 % 4 pupils 17 % 

B 6 pupils 34 % 10 pupils 51 % 4 pupils 15 % 

According to the data, the increase in motivation for involvement in the educational process increases 
in direct proportion to the involvement in the work with the texts of the folk riddle. We believe that such 
a tendency is due to the desire of pupils to manifest independent judgments, inferences, to attempts to 
manifest their own uniqueness and demonstrate existing knowledge. 

Table 4. Activity-practical criterion in groups 

Group 
Level 

High Average Low 

A 3 pupils 19 % 14 pupils 70 % 2 pupils 11 % 

B 5 pupils 25 % 13 pupils 64 % 2 pupils 11 % 

The obtained data emphasize the importance and relevance of the input of problematic tasks when 
working with a foreign language, since this method is one of the most difficult and requires active 
involvement in the educational process. 

Thus, we identified the need to include the text of a folk riddle in direct work in a foreign language lesson 
as a means of stimulating the communicative activity of group A students in the conditions of distance 
learning. 

3.2 Work on skill formation 
The purpose of the formative stage is to outline the ways and conditions that ensure the development 
of the communicative competence of students in the process of conducting English lessons in the 
context of distance learning. In total, 12 lessons were conducted in the experimental group. Each lesson 
included tasks containing folk riddles.  

For example, students were asked to write down a riddle, draw it, and provide a possible answer. Such 
work not only develops communication skills, but also stimulates the work of the left hemisphere of the 
brain, which is responsible for creative activity. This work was carried out as a project activity and in the 
future was reduced to protecting students of their projects. 

In this case, we see the formation of the skill of defending one's own point of view on the question asked 
as important. Below we give directly the texts of the riddles and the results of the work done. 

• White sheep, white sheep, on a blue hill, when the wind stops, you all stand still, When the wind 
blow, you run away slow, White sheep, white sheep, where do you go? To bed. 

• What is way up on a red hill with twenty-two horses? Tongue and teeth. 
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As another task, it was suggested to choose riddles from the collection that were related to the topic of 
the lesson, for example, "Food". 

• Riddle me, riddle me, rot, tot, tot, a  wee, wee mon in a red coat,  a staff in his head, and a stane 
in his throat, riddle me, riddle me, rot, tot, tot (cherry) [7];  

• Wriggle-me, wriggle-de, wriggle-de wriggle, I’ll tell you this striggle. Perhaps you may guess it, 
perhaps not. My father give me a coat to sew  and  I could not get it sew (a banana bush) [7]. 

Such tasks stimulated the cognitive activity of students and maintained an interest in the English 
language, even in conditions of distance work. 

3.3 Final control 
The final stage of our research made it possible to reveal the effectiveness of the formative experiment. 

The purpose of the control experiment is to identify changes in the level of development of 
communication skills of students in the experimental class.  

Summarizing the results of the two stages, it is possible to notice the positive dynamics in the 
experimental group. On average, for each criterion, the indicators increased by 5-10%. Pupils with a low 
level by the emotional-need criterion were not identified, this indicates the emergence of a need among 
students for independent communication activities and the establishment of interpersonal ties. In 
addition, children began to actively engage in the communication process, respond more quickly to the 
teacher's assignments, and even wait for creative assignments as a component of the lesson. 

"Fig. 1" demonstrates the change in the indicators of students in group A for all criteria before and after 
the experiment. 

 
Figure 1. Dynamics of the development of the level of communicative competence in the experimental group. 

The analysis of the results of the control experiment in the control and experimental groups showed that 
the level of development of the communicative skills of fifth-graders in the control group where the 
formative experiment was not conducted, remained the same. In the experimental group higher results 
are shown: a low level of development of communicative competence in the experimental class was not 
revealed by any criterion, while in the control class it ranged from 15 to 20% according to various criteria. 
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4 CONCLUSIONS 
Analytical work in the field of modern pedagogical process involves the ability of a pupil to form the 
necessary competencies, and then develop them through both independent work and classroom work. 
This is especially actual in the context of distance learning. Such work requires first presenting the 
student with stereotypical situations, within which it becomes possible to consolidate certain patterns of 
a foreign language, and then mastering their variable nature, which can be observed by presenting the 
student with a situation different from the stereotypical one. The degree of proficiency in language 
means, as well as the regulatory solution of such problems can be assessed as high, average and 
satisfactory. 

The key form of activity in 5-7 grades is still the game, as in elementary school. The game is closely 
conjugate with the folklore, so in the present work, we as an object of study turned to the texts of the 
people's riddles, which in their structure are a question, incentive to search for denotation in the real 
world. Working with riddles was built systematically with a description of the causes of the genre to the 
requests to the disciples independently draw up riddles to one or another object of reality. 

The analysis of the result of the experiment in the experimental group showed the level of development 
and giftedness of the pupils 'communicative base. The pedagogical experiment made it possible to 
practically prove the effectiveness of working with folk riddles in English lessons in a distance learning 
environment. The very form and structure of the puzzle forced the students to show non-standard 
solutions to communicative problems, therefore, stimulated the development of communicative 
competence. 
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IMPLEMENTATION OF VIRTUAL REALITY INTO THE PROCESS OF 
EDUCATION IN CONSTRUCTION 
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Abstract 
Nowadays, one of the main challenges is also the innovation and digitization of the educational process, 
which provides a qualitatively high pattern of education, especially in technical fields. Progressive 
technologies and procedures move the possibilities of educating students and increasing the efficiency 
of teachers' work. It is still important to attract students' attention, to be able to explain the curriculum in 
a comprehensible, interesting and engaging way. Currently, the rate of implementation of VR (virtual 
reality) into the educational process at the Faculty of Civil Engineering of the Technical University in 
Košice is increasing. The VR brings technical students the opportunity for spatial imagination and the 
ability to ‘see’ a simulating reality. The paper points out the possibilities of using the VR in the educational 
process in teaching subjects focused primarily on the management and planning of construction 
production. It presents the benefits of the VR for the development of technical knowledge of students of 
the Faculty of Civil Engineering of the Technical University in Košice. 

Keywords: virtual reality, educational process, construction industry. 

1 INTRODUCTION 
In today's fast-paced world, we are surrounded by ever-improving technologies on a daily basis. One of 
the attributes of the technology of the future, which is expected to become part of our daily reality, is VR. 
Although its current rise is mainly related to the gaming and entertainment industries, the VR is gradually 
looking for a place in various areas of industry. This paper points out the potential of the VR and the 
possibilities of using this technology in the field of construction education. The innovation of education 
in the form of digital teaching tools is to provide students with a basic orientation to tools supporting the 
educational process in teaching vocational subjects, through VR tools and to stimulate the development 
of their technical thinking through VR, simulation, animation, etc.. In the field of education, it is also very 
important to constantly expand students' education with knowledge in the field of Information and 
Communication Technologies. These interactive tools to support education have been applied in the 
teaching process in the teaching of subjects aimed at the management and planning of construction 
production, such as subjects Construction-technology projecting/project, Technologies of construction 
processes, Technological project, Team project and Diploma thesis. These study subjects are among 
the basic subjects taught within the study programs at the Faculty of Civil Engineering in Košice. 

2 ANALYSIS OF VR TECHNOLOGY 
VR can be defined as a computer interactive system that simulates reality by creating the illusion of 
synthesized space at a given time. It is one of the most technologically advanced means of human-
computer interaction. Today, virtual reality is becoming more and more widespread, mainly due to 
affordable and technologically available solutions on the market. VR systems are most often used in 
applications based on spatial analysis and visualization of physical dimensions. 

Virtual reality can be described by the following characteristics [1]: 

- Events take place in real time, 
- The simulated environment and the objects placed in it have a 3d character, 
- Allows the user to interact with the virtual environment in real time, 
- Virtual environment has a dynamic character, allows the user to move and manipulate virtual objects. 

The means of virtual reality can be understood as [1] another evolutionary step in the development of 
an interface that allows a better human interaction with computer systems. The biggest use today is the 
gaming industry, where the high financial profitability of this sector is also associated with a high share 
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in the development and research of VR technologies. In other spheres, the use of VR is not common 
and the possibilities of applying this technology in practice are currently being explored. 

3 TECHNOLOGICAL SOLUTIONS VR 
As with all computer systems, VR technology consists of hardware and software. The basis for 
simulating a virtual environment [2] is to create 3D space and enable the movement and interaction of 
the observer in this artificial world. This hardware mainly includes various types of displays for 
processing the visual subsystem. The transmission of information in the opposite direction, i.e. from the 
observer to the computer, takes place via various receptors, which convert the impulses obtained from 
the real world into a computer-processable form. The level of these input and output interfaces can be 
different and can be divided according to the degree of immersiveness (see Table 1). 

Table 1. Categorization according to the degree of immersiveness and the direction of interaction [2] 

 Basic Medium Immersive 

Input 
interfaces 

touchpad mechanical trackers optical trackers 
scanner (2D) magnetic trackers scanner (3D) 
microphone ultrasonic trackers  

video camera inertial trackers  
sensors   

I / O 
interfaces 

keyboard touch screen touch screen with surface simulation 
mouse data gloves haptic device 

joystick motion simulation device  
(not all directions) 

motion simulation device  
(all directions) 

the paper  data suit 

Output 
interfaces 

monitor vibration generating device data helmet 
printer (2D) touch / surface simulation device "cave" 
speakers temperature simulation device printer (3D) 

Models of virtual environments and objects can be obtained either in the form of 3D computer modeling, 
or as an image of the real world processed into digital form, scanned using 3D scanners or 3D cameras. 
The so-called "game engine", which was primarily developed as a computer game creation program, is 
often used to process 3D models and create a virtual environment. It is software in which it is possible 
to modify the character and possibilities of interaction of objects and virtual environment. Currently, the 
development of software for VR is aimed at creating a platform adapted to the needs of the technology. 
[2], [3] 

4 IMPLEMENTATION OF THE VR INTO THE TEACHING PROCESS 
Today, the use of information systems in construction is a common part of planning, but also the actual 
implementation of construction. In practice, it is mainly the use of software tools for 2D and 3D modeling, 
but also software for creating complex data models of construction work. At present, the VR is used in 
the field of construction mainly in the form of visualizations, used to promote development projects and 
architectural designs. The use of the VR as a tool to support the educational process at the Faculty of 
Civil Engineering of the Technical University in Košice can be characterized as an innovative approach 
in the educational process. The VR supports students in technical fields with the possibility of spatial 
imagination and the ability to see the simulation of reality. 

The possibilities of using the VR in the educational process are concentrated in the teaching of subjects 
focused primarily on the management and planning of construction production in order to: 

• to acquaint students with the design of the construction process, where the construction 
technology project is understood as a project of preparation, planning, implementation and 
operational management of the construction in terms of agreed and contractually binding 
conditions of construction, 
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• to develop students' skills in the field of VR, by creating a 3D model of a given building with a 
description of individual structural elements (Fig. 1), 

• explain the basic issues of construction processes, technological procedures for construction 
processes of rough construction, including requirements for construction machinery, material, 
spatial and professional security, the quality of the process and compliance with the principles of 
health and safety in construction 

• elaboration of theoretical knowledge of the main topic of the assigned work in the field of 
preparation and implementation of constructions, or economics and management of processes 
associated with construction, in order to determine the method and possibilities of connecting 
theoretical knowledge with solving a specific problem of construction practice. 

• deepening of skills for structural creation, correct design of structures, application and synthesis 
of knowledge from completed subjects while respecting the principles of landscape creation and 
urbanism and the interaction of the building and the environment. Gaining skills for design in a 
complex structural design of a project of a given building. 

 
Figure 1   Example of displaying the description of a column element in a 3D building model 

5 RESULTS 
The use of the VR, as one of the tools to support the educational process at the Faculty of Civil 
Engineering of the Technical University in Košice, can be mentioned as an innovative approach in the 
educational process, using the potential of digital technologies. The application of these technologies 
depends on their introduction to vrs. accepting a number of pros and cons. From the students' point of 
view, the implementation of the VR in the educational process certainly represents pros and cons. 

The advantages of introducing the VR in the educational process from the students' point of view include: 

• The ability to walk in the virtual 3D space of the building to obtain new information directly in the 
3D space, 

• A more attractive and faster form of obtaining information within the discussed issues, 

• The possibility of simulating any building structure, 
• Better idea of the explained subject matter, 

• Interactive connection of 3D model with 1D and 2D display of information about the studied 
issues, 
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• Compared to conventional 2D and 3D views, better understanding of complex building structures, 

• Within the study period, the possibility of borrowing glasses free of charge at the VR, 
• The immersive environment of the VR enables a targeted focus on critical parts of the structure. 

The disadvantages of introducing the VR in the educational process from the students' point of view 
include: 

- Restriction of movement in space in a given type of VR, 
- Necessary time for training resp. Time for self-study of the VR facility, 
- Costly requirements for the purchase of VR display equipment. 

As the main positive use of VR in the field of education can limit the high presentation capabilities of this 
technology, allows a realistic representation of models of building structures (Fig. 2). Compared to 
conventional views, in the virtual space of the building, the student has a better opportunity for a more 
objective evaluation of the dimension. VR also makes it easier for students to orientate themselves in 
the space of a virtual building and more objectively displays the location and position of building 
structures in a virtual space. 

 
Figure 2   Example of displaying a 3D model of a building in the teaching process 

As the main negative limiting the wider use of virtual reality in the educational process is the current 
state of technology and the cost of the equipment needed to display the VR. However, according to the 
current trend that can be seen in the research and development of the VR's facilities, it can be argued 
that these restrictions will be phased out. The advent of more sophisticated equipment will also open up 
further possibilities for the use of VR in teaching students in the construction industry. 

6 CONCLUSIONS 
The results of this paper show that there is great potential for the use of the VR in education, either as 
an aid in the educational process or in the education of students. For its wider use in education, it is 
necessary to achieve quality and meaningful content. Also, the current cost of virtual reality devices is 
not yet sufficiently available to provide the necessary equipment for the daily application of VR in 
teaching. One of the main advantages of using VR in teaching is the presentation of the curriculum in a 
fun and experiential way. For example, students can "walk" around the construction, examine work 
procedures, static diagrams, or, for example, look in detail at the design of the construction and the like. 
Virtual reality is also used as a complement to the e-learning form of teaching, where the content is pre-
processed in the context of the curriculum, or is presented in the form of telepresence in real time. 
However, the VR is only a technological tool and the main condition for the success of VR in education 
will be the creation of quality and meaningful content. 
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Abstract 
PBL+ is the acronym of Problem Based Learning Plus, which is a teaching-learning technique developed 
by the Teaching Innovation Group INGENIAQ from the University of León (Spain). PBL+ gathers 
different teaching-learning techniques including the PBL classical methodology, flipped classroom, 
evaluation through the use of rubrics and service-learning. PBL+ has been specifically developed for 
engineering courses, in order to achieve the competences related to the immersion of students into the 
business world. PBL+ was designed to be specifically applied in the practical activities associated with 
engineer lectures, i.e. it was not designed for the curricular or extra-curricular practices. With this 
methodology, the students get into direct contact with companies, facing a real problem. The 
collaboration of a commissioned person from the company is a key point to achieve the expected 
competences completely. Currently, PBL+ has been applied in two complete academic courses and 
tested 25 times involving more than 350 students from 10 different engineering degrees or masters. 
Therefore, the teaching group has gathered enough experience and data regarding the use of the PBL+ 
methodology, being possible at this moment to perform an assessment of results. This work describes 
a SWOT (strengths, weaknesses, opportunities, and threats) analysis, explaining successful cases and 
learned lessons. COVID19 pandemic burst into the Universities and involved the adoption of solutions 
to shift from a face-to-face teaching-learning system to a blended system, and this also affected the 
application of PBL+. Because of this contingency, the PBL+ system was applied in partial virtual 
teaching-learning system. As a consequence, the performance of the methodology indicated that 
engineering studies do not adapt well to distance learning.  

Keywords: PBL+, Problem Based Learning, rubrics, service-learning, flipped classroom. 

1 INTRODUCTION  
The Problem Based Learning Plus (PBL+) [1] is an improvement of the classical Problem Based 
Learning methodology that was developed in the mid 80’s of XXth century [2] [3]. PBL+ has been 
developed at the University of León (Spain), by the Teaching Innovation Group in Agro-environmental 
and Chemical Engineering to serve as a teaching methodology for practical classes in Engineering, 
although it can be replicated in all the STEM (Science, Technology, Engineering and Mathematics) 
subjects [1]. In the PBL+ methodology, a real problem from a real company must be solved by the 
students, ideally with a direct contact between the student and a commissioned person from the 
company [4]. PBL+ combines different learning-teaching techniques, in such a way that their 
components are the following: i) the original problem-based learning [2, 3]; ii) the flipped classroom [5, 
6 and 7]; iii) service learning [8]; iv) the use of rubrics for evaluation [9,10, 11 and 12].  

The COVID19 pandemic bust into the Universities forcing to adopt dramatic changes in the very short 
term, in the learning-teaching process [13, 14]. PBL+ was designed for the world existing before march 
2020, and thus it needed adaptation. Urbano et al. [4]. According to the mentioned work, the visio 
conferences cannot replace the in-person exploration of the processes in which the problems to be 
solved are born. Out of the four components of the PBL+, the service learning was the worst adapted to 
mixed or entirely online systems, whereas the flipped classroom showed the better adaptation. 
Moreover, the mixed and online systems fail to achieve the competences related to the oral 
communication skill, critical thinking and neither the technical knowledge and skills. 

This work analyses the application of the PBL+ during 2 academic courses. For the analysis, we have 
selected three different subjects, which represent the different knowledge areas included in the curricula 
of an Engineer. The Engineers must be skilled in production, and also in the socio-economical aspects 
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related with their professional activity. In consequence, from the 11 subjects in which PBL+ has been 
applied, we have selected one related with processes engineering in agro-environmental studies, 
another one is related with production engineering in bioprocesses, and the third one is about 
socioeconomical aspects of engineering. For the analysis it has been considered internal and external 
conditioning factors, such as the business sector, e.g. agricultural or industrial sector, and the external 
conditions as for example the changes that the pandemic COVID-19 has imposed in the labour world. 

2 METHODOLOGY 
The subjects selected for the present appraisal were the following: 

- Processes engineering in the agro-environmental studies: “Cropping systems”. 
- Socio-economical aspects in engineering: “Business administration and agri-food marketing”. 
- Processes engineering in the bio-processes: “Biotechnological processes”. 

The positive aspects and learned lessons after two academic years of application of the methodology 
in each subject were gathered by the responsible teacher and briefed in this work. The tools used by 
the professor in charge of the activity to collect the information were the following: i) survey to the 
teachers participating in the subject; ii) survey to the students to know their opinion about the activity; 
iii) survey to the company representative about the activity; iii) comparison between the auto-evaluation 
of the students and the teachers’ evaluation using the specific rubric developed for this activity. This is 
an objective indicator about the performance of the methodology. 

With all the information, a SWOT (strengths, weaknesses, opportunities and threats) table was 
developed to evaluate the PBL+. 

3 RESULTS 

3.1 Cropping systems   

3.1.1 Description of the activity 
Cropping systems is a subject from the Master in Agricultural Engineering. The general, basic and 
transversal competences are those typical of a Master degree: i) technical knowledge and skills; ii) 
synthesis capability; iii) critical thinking; iv) written communication skills; v) oral communication skills. 
The specific competences are related with the control and design of processes of crops production, 
including all the aspects related with it as for example the structures for controlling climatic and soil 
conditions, plant protection systems, soil fertility control, etc. The agri-food industries and husbandry are 
excluded. 

In the PBL+ activity, the students select a company by themselves based on their own preferences. In 
such a way, the students are well motivated to make the activity. They are proposed to select a company 
whose field of activity is related with the topics of the subject, and to get in touch with the chief executive 
office (CEO) in a face-to-face meeting. The purpose of such meeting is that the student receives direct 
information about a real problem of the company that needs a solution. In order to apply the PBL+ 
methodology, the CEO must be in a position of sharing the problem with the students, and to accept to 
give the necessary information to the students, to make their work. The students introduce themselves 
as Engineers who are currently taking a Master’s degree, and thus they must convince the CEO about 
their capability to solve a problem and their professionalism to keep the confidentiality conditions 
imposed by the company. The CEO in turns receives a free consultancy an also the support of the 
University professors and the access to scientific and technical databases.  

During two years, the most popular collaborating companies were cooperatives, and agricultural supply 
companies. Besides, one agro-industrial company collaborated with his agronomic department. It 
offered a problem related with the agronomic management of the crop that caused further problems with 
a part of the industrial process, and the student worked on the agronomic problem. 

The activity was tackled at the beginning of the course, using the flipped learning methodology. The 
progress of the work was discussed between the student and the representative from the company face-
to-face or by telematic means. Concurrently the progress is presented to the teacher and the rest of the 
students. At the end of the activity, the final conclusions are presented to the teacher, the rest of the 
students and the representative from the company,   
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3.1.2 Positive aspects encountered 
Intriguingly, the agricultural sector was very collaborative with this activity, and they accept to participate. 
In this sector there was no reluctancy about confidentiality issues. 

The reaction of the students has been very positive, as they feel that the activity brings the students 
closer to the professional world. However the marks can be considered low at the beginning and they 
did not improve until we stablished a clear evaluation criteria using rubrics (see section 3.1.3). 

3.1.3 Learned lessons 
Such an atypical activity needs to be well explained to the students, so that they are able to understand 
what it is expected from them. In consequence, the first design for the PBL+ activity that did not include 
the rubrics, produced low marks due to the lack of understanding by the students about the activity. To 
solve this problem, the last version of PBL+ included a rubric for evaluation [11, 12, 15]. The rubric was 
provided to the students at the very beginning, so that, knowing the indicators to be evaluated, the 
students were aware about the competences they need to acquire. 

Table 1. SWOT for the application of PBL+ in the subject “Cropping systems” from the Master in Agricultural Engineer. 

Strengths Weaknesses Opportunities Threats 

The involvement of a 
company in the 
learning-teaching 
process 

PBL + is not well adapted to 
online distance learning 

The possibility of improving 
the subjects’ programming 
with the information obtained 
from the company  

The limited number of local 
companies could deplete 
the available topics  

The students feel 
positive to get in 
touch with the 
professional activity  

Each student become an 
expert in the cropping system 
analysed but has very 
reduced contact with the rest 
of the cropping systems 

It may improve the 
employability as some 
students can be contracted 
by the company where they 
performed the activity  

the companies can get 
wearied from the repetition 
of the activity year after 
year and they can decline 
collaboration  

The PBL+ activity is 
an effective 
simulation of what is 
“real professional 
life” 

The activity has partially 
failed in achieving the “critical 
thinking” competence  

This activity can improve the 
collaboration univerisy-
companies 

The differences in the 
difficulty of the different 
problems can affect to the 
equality of opportunities 

3.2 Business administration and agri-food marketing 

3.2.1 Description of the activity 
An activity in four steps was developed. In the first step, the teachers collected criteria and indicators for 
the assessment of competences in Higher Education, in our case for the subject of Business 
administration and agri-food marketing at the Master of Agricultural Engineering. The competences were 
collected from the study programmes endorsed by the Education National Ministry. Three following 
competences were tackled with the activity: i) Capacity to analyse and summarise (C1); ii) Ability to 
communicate both in technical and non-expert forums (C2); and iii) Critical thinking (C3) according to 
the study programme. 

In the second step, the students scored the criteria at the beginning of the semester in order to consider 
the rubric from the first moment of the teaching process. In the third step, the teachers discussed the 
indicators and criteria and created the rubric. In the fourth step, the rubrics were completed during the 
evaluation process and the students scored their level of acquisition of competences. Finally, the 
teachers discussed and compared data giving feedback to the rubrics for the assessment of 
competences 

3.2.2 Positive aspects encountered 
The teachers expressed that rubric is capable to measure the progress, evolution and acquisition of 
competences by the students according to the European Higher Education Area (EHEA) learning 
process.  

The students granted more to the practical solutions needed to solve the market problems than to the 
formal aspects. 
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3.2.3 Learned lessons 
The students give less importance to provide their own recommendations and future line of action than 
to analyse the problem. As a consequence, the competence less achieved was students´ critical 
thinking, whilst the competence most achieved was the capacity to analyse and summarise. The 
observed lack of critical thinking in the projects indicates that efforts must be done by students and 
teachers to improve this competence. 

The teachers noticed that the students lacked of self-evaluation ability, being unable to evaluate the 
quality of their work quality and the possible improvement. 

Table 2. SWOT for the application of PBL+ in the subject “Business administration  
and agri-food marketing” from the Master in Agricultural Engineer. 

Strengths Weaknesses Opportunities Threats 
The rubrics allows the 
teacher evaluation within 
the students' self-
evaluation and co-
evaluation. 

The competence less 
achieved both 
students and 
teachers was 
students´ critical 
thinking. 

The students declared 
that they enjoyed 
interacting with 
companies 
communicating with them, 
reading comments about 
the company and 
obtaining their own 
conclusions. 

It was found a significant 
difference in the assessment, 
males gave significant higher 
marks than females. This result 
could be explained due to the 
gender bias in technological 
contexts proved by [16], where 
females were presented with 
less technology skills than 
males. 

The teachers expressed 
that rubric is capable to 
measure the progress, 
evolution and acquisition of 
competences by the 
students according to the 
European Higher 
Education Area (EHEA) 
learning process 

The students 
presented higher 
importance in 
practical solutions to 
agricultural 
engineering market 
problems than formal 
aspects 

The students eulogise 
their colleagues’ work, 
which help them to learn 
and progress while 
seeing the ways to 
improve their own work 

The teachers noticed the 
students´ lack of self-evaluation 
ability. 

This project contributed to 
the alignment of the 
evaluation with the 
competences, the student's 
follow up of his own 
activity. 

 This project favours their 
responsibility of the 
learning and the self-
evaluation of the quality 
of their work and the 
ways in which it could be 
improved 

The assumption of students’ 
responsibilities in the teaching-
learning process using rubrics is 
a challenge for them 

3.3 Biotechnological processes 

3.3.1 Description of the activity 
This subject is included in the program of the Degree of Biotechnology. The subject deals with the 
evaluation of performance of biological systems considering technical aspects and also including 
technical criteria for the design of biotechnological process and analysis of their economic feasibility. 
The course belongs to the fourth year of studies, therefore students taking this subject have a high 
degree of responsibility and maturity.  

The main objectives of the course are dedicated to estimate main factors affecting production of 
biotechnological products and ways of improvement. There is a wide variety of factors that make 
impossible the direct relationship of students with the industrial biotechnological sector, as it is, the 
compliance of security standards, sanitary regulations and professional know-how risks. Therefore, the 
methodology was adapted in a way that allowed for students learn on their own basic theoretical 
concepts that are applied at an industrial level. 

The application of the PBL+ methodology then consisted in selecting a waste treatment technology 
which is dedicated to valorising organic wastes. In this case, anaerobic digestion was the subject 
selected. Students were asked to search methodological parameters based on previous knowledge 
acquired and skills that need to be developed to solve the problematic of waste treatment. The problem 
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resolution cover aspects regarding the measurement of methane potentials and the extrapolation of this 
concept to a plant design, finalizing with the search of commercial companies dedicated to the design 
of this type of plants, considering their location and contact information. 

3.3.2 Positive aspects encountered 
Most of the information obtained by the students was based on scientific data bases and webpages, 
most of them in English language. The majority of students were capable of understanding the 
information reported in these data bases. The use of rubrics to evaluate this particular exercise allows 
students to focus on specific evaluating parameters, having this way a useful guide with the relevant 
aspects that have a major incidence in the final grade. This way, they can focus on the main task and 
work by keeping an alignment with the objectives linked to the assignment. 

3.3.3 Learned lessons 
The specific parameters associated with the physical way of performing the tests described in the 
scientific literature were not clear for most of the students until teaching explanations were given. In 
addition, it was observed a high degree of insecurity about the information they were assimilating given 
the intrinsic variations found when performing these laboratory assays. In spite of this, we consider that 
we must keep the flipped lesson strategy, because it is the best way to show up the key aspects that 
need more attention during the teaching explanations. 

Regarding the evolution of gaseous products, just one student applied concepts previously studied in 
their Science studies. It was observed that students recall knowledge studied in previous years but their 
concepts were not so clear to allow the direct application of these resources to solve a specific problem 
with immediacy. For this reason, the PBL+ can help the students to apply their previous knowledge to 
the solve practical problems.  

The aspects dealing with the design of the installation and searching for the company contact 
information was particularly new for them. This is because the study material is usually full of theoretical 
concepts that in many cases are hard to connect with commercial activities.  

Table 3 shows the SWOT obtained from the PBL+ practical experience applied in the Degree in 
Biotechnology 

Table 3. SWOT for the application of PBL+ in the subject “Biotechnological processes” 
 in the Science Degree in Biotechnology. 

Strengths Weaknesses Opportunities Threats 
The rubrics allows 
students to perform 
self-evaluation and 
discern the main 
aspects having impact 
on the final grade. 

The competence less achieved 
both students and teachers was 
students´ critical thinking. 

The students were more 
enthusiastic regarding the 
search of information with 
an applied focus. 

The general application of 
this practice to the whole 
course is not feasible. 

The teachers 
expressed that rubrics 
are a useful 
methodology for 
achieving the learning 
objectives of the 
subjects  

Students showed difficulties in 
assimilating new concepts that 
were not previously explained 
by the teacher due to the 
tendency of the learning system 
to wait for approval. 

Searching for information 
allowed contact with their 
partners and colleagues. 
Communication and 
cooperative work was 
fruitful  

Self-evaluation and the 
excessive use of rubrics 
may become tiresome if 
extensively applied to all 
learning tasks 

The application of this 
experimental exercise 
helps in closing the 
gap between 
theoretical knowledge 
and practical 
information. 

There are still great difficulties 
in language skills. Scientific 
information and technical 
knowledge is mainly published 
in this language, thus 
understanding some concepts 
is more difficult for students 
with low English level 

This project sets a great 
expectation of 
applicability and opens 
the door to changes in 
the way theoretical 
concepts are introduced 

Implementing this 
methodology during 
COVID-19 pandemic has 
a high risks of for students 
not performing all tasks 
and low capacity of 
detecting these cases. 
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4 CONCLUSIONS 
The PBL+ has proven to be a useful methodology for Engineering studies because it helps the students 
to connect the theoretical knowledge with business and entrepreneurial real situations. PBL+ may be 
considered a revolution in the way of introducing the theoretical concepts, and it makes more attractive 
the teaching-learning process. Interestingly it has been useful for the different knowledge areas that 
make up the training of an engineer, i.e. production engineering and economical aspects. However, the 
available public information accessible in scientific databases is overly theoretical, and it is difficult for 
the students to distinguish the information that is useful for the industry from the pure theoretical 
musings, and to select the useful information. Nonetheless this is a situation that will face the future 
generations of engineers, because the academic world spends huge amounts of resources in theoretical 
research with the only purpose of being published in academic journals, but in an important percentage, 
such a research will never be the base of fundamental knowledge necessary to improve or develop new 
industrial/agricultural/biotechnological processes.  

PBL+ is an optimal activity to improve the competences related with critical thinking, but the activity has 
demonstrated that the students fail in this competence more than in the rest of them. The 
industrial/biotechnological sector is reluctant to share information with the students, unlike what happens 
in the agricultural sector; thus, the PBL+ in the industrial companies must be adapted, and the teacher 
needs to act as an intermediate between the company and the student, as it is not possible the direct 
contact company-student. The use of rubrics for evaluation is a key aspect for the success of the PBL+, 
but the abuse of rubrics may become tiresome. Finally, the distance learning was not adequate for the 
application of the PBL+ methodology in the subjects related with the processes engineering. 
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Abstract  
This article focuses on voluntary municipality fire brigade unit members' education and training in the 
Czech Republic as a vocational form of training. The primary mission of fire protection units is to protect 
the lives and health of people, animals and property from fires and provide adequate assistance in 
emergencies that require rescue and waste disposal. An essential condition for service performance is 
also the education and training for professional competencies and the possibility of service performance 
in the unit. This article aims to find out the members' level of education and knowledge in the České 
Budějovice district. The secondary goal is to determine whether the members’ training and professional 
preparation are according to valid legal regulations. We used the analysis of literary sources and 
searches, structured interviews with experts from the ranks of professional firefighters and members of 
selected units. Due to the current development of the hygienic situation regarding the SARS-CoV-2 
virus, we used a questionnaire survey and test questions to collect the necessary data. The obtained 
information from the members' training and vocational preparation was processed using SWOT analysis 
to evaluate internal and external factors. Subsequently, we used the method of pairwise evaluation - 
Fuller's triangle. The results show that the average level of knowledge of all members is 82%. We can 
say that members' training and education are at a reasonable level and sufficient. We saw significant 
differences between groups of respondents, especially between groups of commanders and firefighters. 
Legislation on professional competence and training is adequate. In the fire protection units in the 
examined district of České Budějovice, professional training and competence are carried out according 
to the valid legislation. 

Keywords: voluntary municipality fire brigade unit members' education, vocational training, professional 
preparation. 

1 INTRODUCTION  
The primary mission of fire protection units is to protect the lives and health of people, animals and 
property from fires and to provide adequate assistance in emergencies that require rescue and waste 
disposal. In the line with the Fire Protection Act, fire brigade units perform tasks consisting of carrying 
out fire interventions, rescue work in the event of emergencies and providing information on their 
intervention to the relevant fire brigade of the region [1]. Municipalities establish volunteer Fire Brigade 
Units (VFBU). Municipalities' essential functions include political, economic, social, ecological, 
infrastructural, or prognostic functions and security functions [2,3]. 

Another role of the units is to perform tasks of civil protection [4,5], such as evacuation and warnings, 
identification of dangerous substance areas, property, or population decontamination, providing 
conditions for emergency survival and humanitarian aid [6]. When fighting a fire, fire brigade units co-
operate with other components of the integrated rescue system (IRS), such as the Police of the Czech 
Republic and other authorities [1,7]. 

Firefighters' service includes all activities that aim to prevent fires and fight them [8], and that eliminate 
natural disaster consequences and other emergencies [9, 10]. Firefighters also attend training, a primary 
condition for professional competence and service performance in the unit [11]. Education and training 
are essential for vocational preparedness [12, 13, 14]. 

Unit commanders, team commanders, engineers, and firefighters in VFBU are required to have 
professional competence. Unit commanders regularly verify firefighters' competence and issue 
verifications. The commanders' and engineers' education, knowledge and competence are periodically 
verified. The regional Fire and Rescue Service (FRS), i.e., the ministry [1], provides verifications, 
issuances, and withdrawals of certificates for commanders and engineers. 
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If a member of the fire protection unit fails the test, they will be tested within three months again. The 
validity of their current certificate will not expire. Unit commanders' and engineers' competence 
verification includes oral or written testing of the knowledge of theory. The oral exam consists of three 
questions. The written exam requires a minimum of 80% of correctly answered questions. If specified in 
the curriculum, they must take a practical test as well. The current syllabi for VFBU members, including 
their characteristics, time allowance and scope, are listed on the website of the Ministry of the Interior - 
MI - DG FRS CZR [15].  

To ensure the acquisition and extension of education (commanders' and engineers' competence), the 
regional fire brigade draws up an education and training plan for each year, where they can find the 
dates of individual courses. The exceptions for which this form of completing the professional 
competence courses does not apply include secondary school, fire protection vocational school, or 
university focusing on fire protection graduates. These students are automatically eligible to become 
volunteer unit commanders or engineers if their studies included a professional competence verification 
programme in fire protection approved by the Ministry of the Interior. They are also professional 
firefighters who are professionally competent to be team leaders, engineers and mechanical service 
technicians. They are also professionally qualified to be commanders and engineers at VFBU [6]. 

This article aims to determine the education and knowledge level of VFBU members in the České 
Budějovice district. Its secondary objective, closely related to the unit members' knowledge level, is to 
examine whether their training and education follow legal regulations. Research questions were 
formulated to meet the objectives. (a) What is the level of knowledge and training of VFBU members? 
(b) How is the training and education of VFBU members, engineers and commanders carried out? 

2 METHODOLOGY 
We used literary sources and research analysis. The used materials were the available legal materials, 
professional literature, and professional, scientific articles. We also used structured interviews with 
professional firefighters and members of selected units. Due to the current development of the hygienic 
situation regarding the SARS-CoV-2 virus, we used questionnaires and test questions to collect data. 

We created three questionnaire variants for selected groups of respondents using an Internet portal. We 
sent links to the questionnaires by e-mail. We addressed 50 respondents from each group - 
commanders, engineers, and firefighters of VFBU (a total of 150 respondents). We selected the 
respondents via the VFBU headquarters of the České Budějovice district, i.e., České Budějovice, Trhové 
Sviny and Týn nad Vltavou. The survey was completely anonymous.  

The questionnaire consisted of two parts. The first half included fifteen knowledge questions with three 
options and just one correct answer. These knowledge questions were mandatory and could not be 
skipped. Each group of respondents had different questions, so all groups could not have the same 
questionnaire. Knowledge questions included several areas. The first was knowledge standards for 
individual competencies, which demanded professional knowledge and skills. The topics included fire 
protection units and Fire and Rescue Service of the Czech Republic (FRS CZR) members' regular 
training, issued by the Ministry of the Interior - Director-General of FRS CZR. We chose 2020 for the 
survey because we conducted the questionnaire survey at the beginning of 2021. The mentioned topics 
should have been gone through within the training. The questions included training topics for individual 
positions, basic legal regulations and the Combat and Training Regulations of fire protection units. The 
respondents had to answer at least 80% of the questions correctly, i.e., at least 12 questions, to prove 
a sufficient level of professional knowledge. The 80% success rate is also a requirement for the 
professional competence verification of unit commanders, team commanders and VFBU engineers. 
These tests are carried out by the regional FRS according to the current curriculum. This success rate 
is also set by the Director-General of the Fire and Rescue Service of the Czech Republic, valid since 11 
February 2013. It regulates training organization in educational facilities of the Ministry of the Interior - 
Director-General of the Fire and Rescue Service, fire protection vocational school in Frýdek-Místek, and 
the Rescue Department of the Fire and Rescue Service of the Czech Republic. This guideline states 
that all members who take the final examination in the given educational establishments are required 
80% of correct answers. 

The second part of the questionnaire survey consists of open and semi-open questions. The 
respondents state their opinion on training and vocational preparedness. The respondents answered 
the same questions regardless of their function. The questions focused on the implementation of training 
and education in the VFBU, the implementation of professional competence and their scope. This part 
of the questionnaire was initially intended to be replaced by a structured interview, which is more 
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appropriate for answering open-ended questions. However, due to the epidemic situation of SARS-CoV-
2 we incorporated the questions into the questionnaire. As some respondents could have been 
discouraged by open-ended questions and the whole questionnaire would have been void, the last four 
questions were optional. Respondents had 14 days to complete the questionnaires. After this time, there 
was no access to them and the data were analysed. We evaluated the questionnaires for commanders, 
engineers and firefighters separately. 

The first part dealt with knowledge. We evaluated the success percentage of each category and 
calculated the average knowledge level for each function. We evaluated the three best and three worst 
answers. The evaluation of the first part of the questionnaire showed the average knowledge level 
across all functions. The proposed solution to increase expertise quality is based on wrong answers and 
the result of the SWOT analysis. 

The second part includes questions about training and vocational preparedness. We evaluated each 
question separately. We used the last four answers as a basis for the SWOT analysis. This universal 
analysis is ideal for evaluating internal and external factors that affect a given issue [16, 17].  

The SWOT analysis evaluates and analyses the assessed topic's current state, internal environment, 
current situation, and external environment. The point is to identify the internal environment's strengths 
and weaknesses, i.e., what the subject is or is not good at, and the non-governable opportunities and 
threats in the external environment [18]. First, it analyses the strengths. It is necessary to set above-
standard skills, knowledge, potential and resources. These can be used for social benefits in the future. 
Weaknesses are mainly internal in the organisation, which could achieve better results [19]. We chose 
potential opportunities for improvement provided they are correctly used. We identified external facts 
that could bring success in the future. Threats include external conditions that can make goal-achieving 
difficult or threatening. Threats were identified as negative aspects to be taken into account and 
systematically prevented [20].  

The answers provide an overview of strengths (S), weaknesses (W), opportunities (O) and threats (T) 
regarding training and competence, which consist of four parts. These answers are further used in 
Fuller's triangle pairwise comparison, where each criterion is compared with one another.  

3 RESULTS 
The first part of the questionnaire included 15 knowledge questions. The questions were adjusted to the 
knowledge of commanders, engineers and firefighters. The questions referred to expertise. We 
assessed the selected functions' level in VFBU. At the end of the first part, we calculated the average 
knowledge level of all members, i.e., commanders, engineers, and firefighters. The commanders' 
average knowledge level was 89%, the engineers' average knowledge level was 81%, and the 
firefighters’ average knowledge level was 76%. The average knowledge level of all 142 VFBU members 
was 82%. 

The second part included 13 open and semi-open questions. 9 were mandatory, and the last four were 
optional. All questions mainly focused on training and vocational preparedness, time, implementation 
method, the respondents' satisfaction level, etc. The questions were equivalent, regardless of the unit 
function. When we investigated whether the VFBU provides essential training for new members in a 
time allowance of 40 hours per year, 102 respondents (72%) said yes, and 40 respondents (28%) said 
no. When we asked whether the time allowance for basic training for new members is appropriate, 112 
respondents (79%) said it was sufficient, and 30 respondents (21%) said it was insufficient. We 
investigated whether VFBU carried out 40 hours per year of regular annual training and vocational 
preparedness. 101 respondents (71%) said yes, and 41 respondents (29%) said no. 

3.1 SWOT analysis 
Information obtained from open and semi-open questions was analysed using SWOT. The SWOT 
analysis complements the questionnaire outputs. It ascertains the actual training and vocational 
preparedness status.  

ª Strengths 

• Quality regional fire brigade training - professional training respects the curriculum issued by the 
fire brigade of the Czech Republic with experienced lecturers. 
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• Experience exchange among the members - during training, there is experience and knowledge 
exchange between individual VFBU members. 

• Familiarization with new technology and methods regarding fire protection - during regional fire 
brigade training, there is a demonstration of new technology that is part of the equipment of the 
regional fire brigade. Innovative emergency intervention procedures are discussed during the 
training. 

• Health science training - experienced members who have a health education are used in the 
training. During the training, it is possible to visit the regional emergency medical service at the 
units. 

• Sufficient teaching materials - the regional fire brigade provides VFBU commanders and 
engineers with teaching materials, such as presentations, videos, links to educational portals and 
printed materials. 

• Regular training - the unit members undergo basic and regular training. Commanders and 
engineers have professional competencies and extend them. 

ª Weaknesses 

• Few practical exercises - training is mainly theoretical and takes place in the classroom. There 
are no conditions for practical training. 

• Expert legislation interpretation - legislation is extensive and insufficiently explained to the 
members of the VFBU members. If a person from a regional FRS is absent, the VFBU members 
often do not understand the issue.  

• Training and professional competence time range - commanders and engineers have an 
unnecessary amount of time. 

• Training for ordinary firefighters - the absence of training by a regional FRS. Unit commanders 
train firefighters at an insufficient level. 

• Vocational preparedness verification by a regional FRS - the regional FRS does not supervise 
and verify primary and regular training. 

• The vacancies for training at FRS - a regional FRS does not list a sufficient number of vacancies 
to extend professional competencies. 

ª Opportunities 

• More e-courses - provide e-courses for the training of commanders, engineers, and firefighters.. 
• Internships and practical experience at the regional FRS - the opportunity of internships, practical 

experience, and trips to interventions. 

• More technical teaching - focus more on technical teaching with the unit's equipment. 
• Professional training in co-operation with regional Fire and Rescue Services - during primary and 

regular professional training, invite a member of the Fire and Rescue Service of the Czech 
Republic or carry out partial training at the Fire and Rescue Service of the Czech Republic. 

• Regional FRS video recordings - present video recordings from interventions during training. 
• Adjusting the time allowance of individual functions - adjusting training time allowances for 

individual functions. 

ª Threats 

• Members' time allowance - unit members do not have time to train and be active in fire protection 
units due to family and work. 

• Members lack interest in training - unit members do not want to be educated. They are not 
interested in meeting to train.  

• Young generation - young people do not join the units and do not get involved. They are not 
successors. 

• Bureaucracy - too much legislation and demands for documentation. 
• Employers do not want to let members off work for interventions and training. 
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• COVID - 19 - due to the epidemic, regular training in fire protection units has not been carried out. 
Trainings were partial, in the form of e-learning. 

3.2 Pairwise comparison method - Fuller's triangle 
Each criterion in the triangular matrix is compared by meaning and significance with one another. The 
more important criterion (criterion preference) from the compared pair is always highlighted, and the 
total number is added up. If two criteria are equal, both are highlighted and scored 0.5 points. A 
determined weighting factor, which is the ratio between the number of preferences of the criterion and 
the total number of preferences of all criteria, is equal to 1.  

We processed our evaluation. Its values range from 1 to 5 for strengths and opportunities. 5 is the 
highest satisfaction and 1 the lowest. Self-assessment values regarding weaknesses and threats range 
from -1 to -5, where -1 indicates the lowest dissatisfaction and -5 the highest dissatisfaction. When we 
multiply the weighting factor with self-assessment, the result is the given criterion' strength. We carried 
out the sum of the criteria's strengths for each category, which allows the calculation of the SWOT 
analysis final number. We did not present partial calculations in this text due to its length. The internal 
factors' total value is 0.33, and the external factors' total value is -0.73. The SWOT analysis final number 
is -0.40. We summarised the overall results in Table 1. 

Table 1. SWOT analysis results 

SWOT analysis results 

Strengths 4.30 Opportunities 3.23 

Weaknesses -3.97 Threats -3.97 

Internal factors total 0.33 External factors total -0.73 

SWOT analysis result -0.40 

4 CONCLUSIONS 
The vocational training survey and evaluation at VFBU was processed using a questionnaire and SWOT 
analysis. The average knowledge level of all members is 82%. We can say that VFBU members' 
expertise is at a reasonable level. We found significant differences when analysing the test and 
individual functions evaluation, especially between commanders and firefighters. 

The commanders achieved the best results in the questionnaire test. The overall commanders' 
knowledge was at 89%. Several factors influenced such results. Fire protection unit commanders and 
team commanders are usually the most active firefighters motivated to learn new things and deal with 
firefighting issues. Another factor is that fire protection unit commanders must train new unit members 
and the existing members. They must be informed of legislative changes and understand fire protection 
issues. The last important factor is participation in regional fire brigade trainings. Each commander must 
complete at least three eight-hour regional fire brigade trainings in five years. Commanders are trained 
by a regional fire brigade lecturer. 

The success rate of engineers was 81%, which is above the required success limit. The questions this 
group excelled in concerned the engineers' and drivers' obligations, transport to the place of intervention 
and warning and lighting equipment use. This fact is proof of regular unit training and regional fire 
brigade training, which emphasises safety and driving to cases of intervention. Safe driving to such 
places is elaborated in the teaching materials that are given to engineers. Questionnaires and the weak 
SWOT analysis criteria show that some engineers and commanders would welcome extended validity 
of professional competencies. The test evaluation showed that engineers achieved 80%. Thus, 
promoting change and continuing the 16-hour training over five years is not appropriate. One of the 
reasons not to reduce the number of hours of professional competencies is the newly acquired technique 
for VFBU. Countless transport vehicles and tanks have been purchased for VFBU in recent years due 
to state and regional investment subsidies and the excellent economic condition of towns and 
municipalities. Engineers must perfectly master this technique in practice. They are required to deepen 
their theoretical knowledge of mobile firefighter technology. Thus, it is not appropriate to reduce the 
validity of engineers' professional competencies. 
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In the test part, firefighters achieved the worst results - 76%. Questions regarding health science and 
fire extinguishers were not an issue. The results point to large margins regarding dangers during 
interventions and interventions with burning gas. There are several reasons why firefighters' level of 
knowledge was the lowest. The SWOT analysis shows that a potential threat is the young generation's 
lack of time and the members' lack of interest in training. This lack of interest is the main reason why 
firefighters' knowledge is not at the required level. Another reason is the lack of training courses. 
Firefighters who do not have the competencies of engineers and commanders must rely on commanders 
to cover unit training. 

The questionnaire evaluation and the SWOT analysis strengths show that vocational training and 
competencies are carried out in the units. 72% of respondents go through primary training, i.e., a quarter 
of respondents stated that they did not have primary training. The results show that regular training is 
not so intensive anymore. The SWOT analysis results show that the training content and competencies 
are satisfactory. Members have enough teaching materials, and regional FRS provide quality training 
and education regarding health science. 

We can say that training and vocational preparedness is carried out at a high level and to a sufficient 
extent. Legislation on professional competencies and training is sufficient. In the fire protection units in 
the examined area of the České Budějovice district, professional training and competencies are carried 
out according to the valid legislation. 
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Abstract 
The disruption of teaching activities during the end of course 2019-2020 and then the transformation of 
different academic activities to compile with new distancing norms brought different challenges to 
academic staff and students. In this document is analysed the different alternatives performed for 
adapting to a pandemic crisis with a strict lock-down and the way new teaching equipment and sanitary 
protocols were introduced to modify the daily working routines in an attempt to create a different scenario 
of normality and learn the way social connections and work can be adapted to a pandemic scenario. 

On-line learning and distance learning are not a new teaching idea. This type of strategy has increased 
adepts in recent years with the boom of better internet connections and improvements in information 
and data handling. What it was recognized as a necessity for different university centres to adapt to the 
new technological scenarios and generations of students fully digital, has become an abrupt reality when 
strict pandemic regulations were implemented.  

The social distancing imposed in Spain in spring 2020 make all university services to be closed and the 
use of different teaching platforms was initiated by the teaching staff and students. This modification in 
the traditional way of teaching resulted in the learning of completely new skills. However, the average 
age of teaching staff in Spanish university is high which brought as result the realization of the difficulties 
in implementing the digital learning era. 

In the present document is analysed the transition to a completely digital learning platform, the way it 
was undertook by the university personnel and how it was experienced by the different integrating 
members of the Innovation Educative Group. It was also analysed the pros and cons associated with 
the course 2020-2021 which in the university of León was organized keeping an on-line component 
combining with learning activities performed on site in a blended-learning model which kept COVID 
infectious incidents low. 

Keywords: COVID19, distance learning, e-learning, LMS, leaning management system. 

1 INTRODUCTION  
During the last years, there has been a lot of work regarding digital experiences when incorporating 
different teaching scenarios in an attempt to catch up with the fully digital generations classrooms are 
receiving and the generation gap between students and teachers. This gap has been aggravated due 
to the low reposition rate experienced during the last decade in Spanish universities. Thus, the present 
scenario where university professors have an average age of 54 years, and the average age of university 
student can be easily set at around 21 may easily explain difficulties in interacting and understanding 
different classroom contexts and problematics. 

One of the major issues that may be ringing a bell in the educational process is the common sentences 
usually heard and naturally accepted that classes are boring and studying of course, also is. As stated 
by Ronal A. Berk already in 2009 [1], dealing with digital native implies for teachers receiving students 
into their classroom where any stimulation similar to what they are daily used is lacking. Therefore, the 
answer to the question about how to deal with the cultural shock students experience when getting into 
1 – 2 h classes full of PowerPoint slides is: We can’t. 

However, the implication of digital natives to be a generation of students well adapted to internet, social 
networks and computer devices does not necessarily imply that these students per se gain a high level 
of digital literacy. Research studies have shown that new generations do not develop the necessary 
skills regarding computational software use unless they are deliberately instructed to [2, 3]. What it is 
even more worrying, is the fact demonstrated by some authors that students may have the ability to find 
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information using digital technology, but they have clear difficulties in defining information problems. 
Deficiencies are reported when specifying proper search queries and an evident lack of skills when 
evaluating the information, they find [4]. In addition, a distinction should be made regarding the concept 
of learning with technology, which is usually confused with learning about technology or learning 
technology. These differences were remarked by Bozalek and Ng’ambi [5], indicating that the 
understandings associated with these different concepts affect the way educators approach teaching in 
relation to technology.  

It is also often argued that digital natives expect to have similar interactions with course lectures just as 
the same way they usually do in their daily lives. There are several reports regarding the use of Twitter, 
smartphones and apps to improve the learning process in universities [6-8]. Communication with 
students is, of course, important, but the question is if is it not enough with the media already available 
in most universities? There is a new full deployment of mobile devices in learning which is called m-
learning. M-Learning is defined by Cavus and Ibrahim [9] as the acquisition or modification of any 
knowledge or skill through the use of mobile technology, anywhere, anytime, which results in the 
transformation of behaviour. This concept implies an immediacy in communication pretending to 
implement strategies in education to obtain learning materials anytime, anywhere using mobile devices 
and the internet. Thus the information delivery media includes WhatsApp, Email, SMS, Twitter, and BBM 
to inform learners of the learning activities [10]. These concepts make anyone wonder if teachers really 
believe students are so eager for knowledge that they immediately search the information related after 
each class session. This immediacy in communication about programmed teaching activities may seem 
more linked to the lack of structure and availability of an adequate agenda.  

The study performed by Scott et al. [11] about the use of digital learning resources indicated that the 
use of any digital learning device was highly increased the Sunday before the written examination and 
that only 30% of students did not use the textbook. Trying to set immediacy in communication with 
students and curse lectures may be considered to be suitable with the current time we are leaving in, 
which may also probably explain the persistent communication problems associated with constant 
clarification of ideas and misunderstandings. These frequent errors in communication may well set the 
alarm regarding if this is really the adequate direction teachers should be heading in learning strategies. 

Having all these scenarios in mind, the crisis of COVID-19 hit hard on our daily activities.  Study and 
working habits were changed, and people confronted a severe lock-down. In universities and all 
educational institutions, the educational system was changed to a complete digitalization and 
subsequently to a mixed model where some of the students alternated attendance to university activities 
and some others had to deal with 100% online class model. 

The present manuscript analysed the transition to a fully digital learning platform, the way it was 
undertaken by the university personnel, and how it was experienced by the different integrating 
members of the Innovation Educative Group. It was also analysed the pros and cons associated with 
the course 2020-2021, which in the university of León was organized keeping an online component 
combined with learning activities performed on-site in a blended-learning model, which kept COVID 
infectious incidents low. 

2 METHODOLOGY 
The methodology of this manuscript is based on the collection of personal surveys and the obtaining of 
information derived from the teaching staff of the University of León that is part of the teaching innovation 
group. Information was also available at the different ULE centers concerning the purchase of digital 
media to implement online teaching. A survey of 60 students who experienced the mixed teaching model 
was performed, recording their answers and analyzing data derived using Excel software. 

3 RESULTS 
In Castilla y León, the social distancing and severe lockdown were established in spring 2020 with scarce 
indications to the different educational institutions on the way to proceed with teaching activities. Therefore, 
different alternatives were used based on the capabilities of the academic centres and skills of the 
personal. At the University of León, web resources and conference software were available. AVIP platform, 
google meet and Cisco Webex Meetings were the media frequently used by the personal belonging to the 
innovation teaching group. On the other hand, Microsoft team was less frequent in its use.  
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The University of León, by means of the staff associated with each individual centre, let available to the 
teaching personal, explicative videos and documents regarding tutorials were detailed explanations 
were indicated for the use of the different videoconference platforms. The use of AVIP was initially 
suggested and highly extended, but due to significant limitations in its connection capacity, it was only 
operative for a couple of weeks until the massive use of this system saturated the service, making it 
unavailable. The initial suggestion was the recording of classes to make them available to students at 
any time, but the results were the saturation of the storage capacity given the high volume of information 
recorded. 

After consulting the personal of the different departments, several members indicated the use of google 
meet as the best and easy-to-use platform and presenting lower connection problems. However, it is 
essential to highlight the effect associated with the location from where access is intended. Therefore, 
many teaching personnel indicated the need to access university locations to have a better connectivity 
with students since, during the period of severe confinement, highly populated areas suffered continuous 
internet service outages. 

A media frequently used by professors, which resulted very handy and amenable to students and 
teachers, was the of voice-recorded PowerPoint slides as a substitute of long teaching hours dedicated 
to the use of video conference software. These media have the advantage of requiring small storing 
space, thus traditional portals used in universities for up-loading classes content can be used without 
the need of additional modifications. To this advantage should be added the fact that students can select 
the moment and time dedicated to the lecture and repeat several times concepts they found most difficult 
to acquire. Appreciations regarding this technique were extremely positive in chemistry first course in 
engineering. 

If we start from the premise that the excessive use of PowerPoint in traditional teaching classes results 
tiresome for students, then it is easy to understand difficulties found when teaching under the fully online 
model. For a student to stand several hours in front of a screen must be particularly difficult to keep up 
with 100% attention. This because of the attempt of making a literal translation of the agenda already 
prepared for face-to-face class to an online synchronous model, where in some courses it was decided 
to apply the same criteria for undertaking these types of lectures.  

There are several reports indicating about the benefits of online classes and individualize resources 
where similar outcomes were obtained from both methods and some others even suggested a greater 
degree of satisfaction when a great portion of compulsory courses can be undertaken as online teaching 
[12-14]. However, it must be carefully considered the perception given by students and teachers, since 
the interaction they perceive from the course may be very different, with teachers reporting largely 
favourable views of the interaction and students generally viewing the interaction in opposing ways [15]. 

Another relevant factor that should be carefully addressed is the sense of isolation sometimes 
experienced during online courses, these either may be synchronous or asynchronous. The evaluations 
and the applications of this online methodology to different studies and courses lectures should be 
carefully adapted to the age of students, their working activities and the type of engagement to the 
course, if it is a partial time or full career. Many participants in the study performed by Cameron-
Standerford et al. [16] regarding the performance of moving to an online/distance teaching platform due 
to COVID measurements, indicated that the people surveyed communicated concerns related to faculty 
and student stress uncertainty, anxiety, and general mental and emotional health. 

3.1 Problems frequently described by teaching staff during online activities  
Given the different platforms available for undertaking the experience of online/distance teaching 
activities, the common problems communicated by the integrands of the Educative Innovation group are 
listed in table 1. These comments compile the online-exclusive model and the mixed-model experienced 
in 2020/2021 course, where a mirror class modality was incorporated.  

The course, just following after the pandemic measurements experienced several changes with regard 
to the teaching media that needed to be available to comply with social distancing. The capacity of the 
classroom was highly reduced to one-third of their current capacity, which implicated that in some 
faculties, the more numerous, had to continue with online systems. In contrast, others implemented an 
alternating system where students initially rotated to assist to face-to-face classes. This latter system 
received an initial concern regarding the teaching staff about the practical implementation of such a 
rotating scheme. The outcome was that in many classes, it was frequent to observe that alternation was 
not always kept and some students decided to take the whole course under the online modality. In 
addition, some professors indicated that students were connected but not following the class at all on 
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the online synchronous modality, thus when a particular question was stated, many accounts were not 
active. 

Mirror classrooms were also implemented in some faculties where students assisted to a parallel 
session with image and sound transmitted synchronously. This model caused several difficulties in 
connections regarding the use of a microphone, the volume and noise also transmitted with the 
connection. Problems led to waste in many cases more than 10 minutes of class until this situation was 
solved. 

The investment in material was considerable taking into account the acquisition by many faculties of 
microphones, speakers, and graphic tablets for each class. In many cases, the online/distance model 
and the mixed model, in reality, were a translation of how face-to-face classes are done. Therefore, the 
teacher activity was similar to that of a conventional lecture. 

Many video resources available on the internet are offered in a different language to that of the teaching 
course. Master classes may take some advantage of this type of material, but for an undergraduate 
level, at least at present, this material is not commonly used and not fully applied in these courses since 
these students have a clear preference for learning resources available in their same native language. 

Table 1. Problems experienced during distance learning and advantages of the system. 

School Common Problems to all schools Advantages experienced 

Biology faculty 
(Biotechnology grade) 

Outage in internet connection Attempts to keep students contact 

Engineering schools Problems in communication with mirror 
classroom: sound quality poor, noise 
associate to microphone and wire 
connections 

Low COVID-cases reported 

Maser degrees Room ventilation. Excessive low 
temperature  

Frequent use of personal laptop to follow 
the teachers explanations 

Food sciences and 
technologies 

Confined students had problems in 
connecting to the class 

Digital media (graphic tablets) allowed 
new capabilities in the use of PowerPoint  

Environmental sciences Graphic tablets were available with delay Maintenance of interpersonal students 
relationships 

3.2 Survey of students 
A survey was performed on 60 students who experienced the mirror classroom model. The first question 
was “How was their personal experienced with the mixed model: face-to-face and mirror class/online 
synchronous classes?” most of the students indicated that connection problems in the mirror class 
resulted frustrating and discouraging, making difficult to keep up with the class and maintain 
concentration during the whole session. Some indicated that the noise of the speaker was annoying. 
Connections problems with the mirror class were frequently solved by the use of laptops by students, 
so they could connect to the class but also keep in contact with their mates. In general, the answer to 
the question was positive, with some of them indicating that this was the case because they were in the 
face-to-face class. 

The second question was if “the degree of concentration attained in an online/mirror class was similar 
to a face-to-face class”. Here students indicated that for them, it was easier to keep the pace of 
explanations with face-to-face classes. The mirror class was not the same as the face-to-face modality. 
For some students, it was better than staying on their own at home, but for the majority, the connections 
problems and background noise made the mirror class a bad alternative, preferring staying at home and 
assist with online synchronous class. Some even indicated to be more comfortable with their mates 
without the presence of the teacher in class, but this is just the case of one particular answer. In general, 
the mirror class did not have many adepts. An adjective used for one of the students to describe the 
performance in mirror classroom was “soporific”: therefore, explaining the great difficulties in 
concentrating, but this same student indicated a greater level of concentration when staying at home 
and taking the online modality if compared with the mirror class. Similar answers were also reported, by 
other 8 students, finding it easier to follow online classes if they were on their own at home where they 
have the additional advantage of not wearing a face mask. However, one relevant point described by 
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several students, is that just hearing explanations without eye contact with the professor makes it more 
difficult to keep full attention. 

The third question was for students to “indicate if they have experienced differences in the capacity of 
learning”. Some of them indicated no great problems, but made notice about short periods where they 
found themselves in low mood and spirit. Some others indicated, that this course was harder due to 
stress symptoms and anxiety therefore experiencing difficulties studying the subjects. The majority of 
students reported that distractions during mirror class made them dedicate more time to understand on 
their own lectures. Thus, the time needed for study, in general, was longer because of the lower 
concentration kept during these lectures. Difficulties in connection are frustrating for students, which in 
time translates into lower performance, lower motivation and a negative disposition for learning. 

One relevant aspect is the fact that distancing was considered a negative aspect when following 
teachers’ explanations, since small doubts are usually resolved within the close circle of companions 
who are sitting nearby. Keeping close contact with partners gives the class stimulus making students 
be in a better mood and more receptive to learning, thus distancing was experienced as a negative 
factor. 

 
Figure 1. Graphic representation of responses expressed by alumni regarding 

 the different questions stated about distance learning modalities 

4 CONCLUSIONS 
The process experienced during the last two courses regarding the year 2020 of severe lock-down and 
the subsequent course (2020 – 2021) where a mixed modality was implemented demonstrated that 
several deficiencies became notorious when trying to adapt traditional teaching systems to an online 
system. Disregarding connection problems which may be solved in future experiences, the main 
disadvantage of the system was the literal translation of a model where the professor is keeping close 
contact with students in face-to-face classes into a modality where only the voice is acting as media to 
connect with the student attention, following fixed PowerPoint images. Therefore, the class becomes in 
some cases “soporific”, as stated by one of the surveyed students.  
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Abstract 
Environmental protection and its utilization, taking account of sustainable development, becomes a 
necessity in today’s rapidly changing era. In the city’s surrounding environment there are unexploited 
resources which could be integrated in the citizens’ everyday life, within the frameworks of sustainability 
and with respect to their existence and their characteristics, improving everyone’s quality of life. Students 
take up an active role and make proposals of utilization and sustainability, by implementing STEM 
(Science, Technology, Engineering, Mathematics) methodology. Distance learning, online and offline, 
combined with experiential learning, contribute to knowledge structure. 

The goal of this research is to present the development of a project, by means of blended learning and 
co-teaching, where distance learning is carried out online and offline, during the pandemic. The basic 
question is the way in which students implement STEM methodology and robotics, in blended learning. 
Having stimuli from their environment, we see the students’ proposals for utilization, how they actualize 
them within the frameworks of sustainability, urban accessibility and inclusion and the methodology of 
research that they implement. 

The action was carried out by students of E Class and students who attended an Integration Class (B-
F Class) of a Greek Primary school, in the morning zone and it regarded the students’ exposure to STEM 
methodology and the concurrent use of the computer and its involvement in experiential learning. The 
access, the study and the processing of the material was possible via the computer, through online and 
offline distance learning, out of school but also in school, when students returned to it, after the 
‘lockdown’ period. The learners worked individually or in groups, depending on the assignment they had 
to work on and they applied research on the field, quality and quantity research and kept a project 
calendar, while making use of Physical Sciences and Robotics. 

The evaluation of the action and the collection of data on the computer and the collaborative 
applications, as well as the experiential actions showed that the students co-operated, they gained 
knowledge and the experience of the methodology of research, they took pleasure in creativity and 
robotics and their critical thinking was encouraged through activation and STEM methodology. 

Keywords: STEM, co-teaching, social integration, blended learning, project. 

1 INTRODUCTION  
The learning approach, according to the curriculum of primary schools, needs to be exploratory- inquiry 
based, interdisciplinary, active, experiential, combining Information Communications Technology, 
implementing team-cooperative teaching, in the framework of Project method, so as to cultivate social 
and cognitive skills [1]. The syllabus of Primary Education is based on the theories of Constructivism, 
Ιnquiry learning, the implementation of Cooperative teaching [2], being oriented towards the 21st century 
skills and sustainability, which is distinguished by the values of environmental integrity, social justice 
(with others, future generations and the living beings of our planet), tolerance of differences, collectivity 
and democracy [3,4].  

The building of new knowledge is based on the student’s prior knowledge and skills, a procedure that is 
also cultivated by the school environment. With the use of Information Communications Technology and 
the web 2.0 communication, a climate of cooperative learning is formed, where the students become 
active, learning motives are increased and the structure of knowledge is achieved. Constructive learning, 
making use of PC, exploits the cognitive and metacognitive functions and organizes the ways in which 
students depict their knowledge [5,6]. Digital environment functions supportively to experiential learning 
and in person-teaching [7], with a multi-sensory and individualized approach of the concepts being 
taught [8]. 
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With digital learning, teaching can be achieved fully by distance or the mixed model of learning can be 
implemented [9,10], where the digital environment works together with in-person teaching [7]. With 
blended learning many benefits are achieved, as it is ensured that everyone is involved in education 
and the development of the educational motives of the participants is attempted [11]. 

In recent years, an intense interest has been noticed concerning the planning of activities for teaching 
Programming, based on Inquiry learning. The field of robotics is interdisciplinary, it includes engineering 
subjects, electronic systems with automation, concepts that are introduced in Primary education, via the 
school curriculum. Robotics for education can contribute to the development of basic skills of team work, 
critical thinking, programming and observation and problem solving [12]. STEM education refers to 
Science, Technology, Engineering and Maths, where the correlation of these scientific fields is 
accomplished cross-thematically, so as for the relation of the scientific branches to be comprehended 
by the student, consciously or subconsciously, functioning in connection to everyday life and relying on 
the student’s prior knowledge and experiences. The basic goal is problem solving, through the students’ 
active participation, experimentation, questioning and experiential learning, by forming the suitable 
educational environment [13].  

Students’ activation is achieved by co-teaching, which includes planning in collaboration, instruction and 
evaluation of all students, whether they face difficulties or not and adjustments of the curriculum where 
it is considered necessary, so as to meet the various educational needs of every student [14,15]. The 
teachers work together in the same classroom, focusing on the use of collaborative and differentiated 
strategies of teaching, for the increase of the accessibility of context for all students, having as an 
advantage the students’ increasing individual attention and the improvement of their academic results, 
self esteem and social skills [16].  

In this framework, Inclusive education of students with Learning Difficulties plays a vital role in the 
effective collaboration between students, since research has shown that all students benefit from 
Inclusive education when it comes to improved educational results, social skills, academic achievements 
and personal development [17]. Furthermore, recent research indicates that Inclusive education leads 
to the development of learning environments which are suitable for all students, without exclusions, 
resulting in meeting the educational and social needs of students, with or without educational difficulties 
[18,19].  

1.1 Literature review 
In today's era of rapid change, the exploitation of various digital applications is essential in education, 
taking into account the participants’ age, their prior knowledge and learning needs, in a clearly set 
teaching framework [20]. In the digital educational environment this refers to the incorporation or/and 
the independent exploitation of Web 2.0 applications. Cooperative teaching, combined with new 
technologies, is implemented in Primary Education in the framework of STEM methodology and it 
requires an appropriate digital environment for cooperation, communication and outcome presentation 
[21]. 

A variety of digital environments is available for use by the teacher. ETwinning digital environment 
(https://www.etwinning.net/el/pub/index.htm), available since 2005, is a distinct wiki type, utilized for 
making school projects, contributing to cultivation of social skills, meta knowledge  and digital literacy  
[22,23]. Having a forum for communication, cooperation, feedback and interaction between students 
and teachers, allowing the incorporation of Web 2.0 applications, like Coggle mind maps 
(https://coggle.it/), Google Doc, Presentation (https://docs.google.com/document/u/0/), an application 
link for synchronous communication and the e-class room of Cisco Webex (https://www.webex.com/), 
all form an environment of cooperative processing for the enhancement of inquiry and cooperative 
learning and innovation in a Web 2.0 environment [21,22].  

Digital mind map is especially utilized in every educational grade, as it offers a visualization of the  
subject of negotiation, collaboration and the possibility to intervene at any time [24]. Coggle mind map 
was used by Arulchelvan et.al. [25] in an English language class, with students of Primary and 
Secondary education, for the improvement of the English language and the enhancement of participative 
learning, with positive results. 

Google Docs and Presentations offer the possibility of cooperation, self-correction and other-correction, 
in a team framework. Zhou et.al. [26] made use of Google Docs for pre-graduate students, in the 
framework of task fulfillment, out of the classroom and ended up in positive results, concerning 
cooperative writing, learning and students’ attitude towards their use. Likewise, utilizing Google Docs by 
Abdelmalak [27] for distance learning of university students, the students claimed that the use of Google 
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Docs made them feel like they were part of a learning community and the findings indicated the need to 
use various Web 2.0 tools, in a cooperative, digital, educational environment. Moscofides [28] made use 
of Google Sheets for the teaching of graphics, reaching the conclusion that the use of Cloud application 
offers the advantage of cooperation for teams of students with each other and also with the teacher. 
Google electronic questionnaires (https://www.google.com/intl/el_gr/forms/about/) contribute to direct 
collection of results, in the framework of initial and final evaluation, as well as to their easy processing. 

Plotagon Studio (https://www.plotagon.com/) digital application offers the possibility to alter a text into 
animation or make use of a recorded text to produce a video. Guzmán et.al. [29] made use of the 
application so as to practise the English language during a Creative Writing lesson, where the students 
created their digital story working in pairs, resulting in an improvement of vocabulary and expression, in 
a fun and substantial way. 

Scratch digital environment is used for learning Language Programming  through experimentation, with 
direct visual results and for its link to the programming of Lego Education equipment, WeDo. The users’ 
electronic account can also be used for context sharing  (https://scratch.mit.edu/). In a research by 
Saribalides [30] the teaching of Scratch in Secondary Education is based on the constructive model, 
guided discovery, prior knowledge and their improvement, play-based learning and it contributed to a 
greater participation of students and the acquisition of programming knowledge in a playful way. 

Lego Education WeDo 1.0. and 2.0 equipment, having distance and inclination sensors, is programmed 
by students, using either its own ‘pseudo-language’, available in its library (only in 2.0 edition), or Scratch 
language programming. With its usage, inquiry learning and the understanding of cause and effect 
relations are promoted (https://education.lego.com/en-us). 

Sullivan & Umaschi Bers [31] researched the utilization of Lego Education WeDo for Pre-school 
education students, where it was shown that the implementation of robotics and the use of STEM 
education is possible at young ages, with positive results in comprehension and understanding of 
programming commands. 

Pinto-Llorente [32] kept track of motivation and improvement of computational thinking of the participant 
students of Primary Education in her research, using Lego Education WeDo and reached the conclusion 
that the students had the opportunity to learn how to build and programme 3D models. Likewise, 
Mayerová [33], using the same educational equipment, claims that Robotics for Education offers a lot of 
undiscovered opportunities for students’ development.  

Proper use of means of sharing context at the school environment renders teaching action more active 
and it increases the students’ level of subject comprehension, functioning supportingly in the teaching 
process and introducing basic notions of processing and experimenting. They promote inquiry learning, 
when students are asked to find and select them so as to fulfill the assigned task. The use of YouTube 
content is an indicative example [20]. 

The research questions of the current project are: 

• The way in which students apply STEM methodology and robotics in blended learning in Primary 
Education. 

• The proposals students have for the usage of methodology, the way they implement them in the 
framework of sustainability, urban accessibility and inclusion and the kind of methodology of 
research they implement, based on the stimuli of their environment. 

2 METHODOLOGY 
The current project, with 6 month-duration of blended learning, combining synchronous and 
asynchronous teaching, of which four (4) months of exclusive distance learning and two (2) months in 
school, took place in a typical class of 25 students of a Greek school, 12 boys and 13 girls of E class, at 
the age of 10 and 15 students of the schools’ Integration class 8 boys and 7 girls, B-F class, aged 7-11. 
The students formed teams, during both distance learning activities and in school, based on their 
interests, being acquainted with team-cooperative teaching since the beginning of the school year. They 
worked in pairs or in teams of four (4), sometimes in larger groups and even individually, considering 
the pandemic circumstances. Team formation by the teacher was avoided, so as for the results to 
respond to everyday situations, as much as possible. The participating teachers were the class teacher, 
the teacher of English as a foreign language and the Integration class teacher of the school, all working 
in co-teaching. The subject for processing was environmental, using STEM methodology. ETwinning 
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digital environment was used ,inserting links for: Webex distance learning room, Coggle mind map 
application, Google Docs with free access to students and Google questionnaires. Videos of school 
assignments uploaded on Youtube and Scratch works were also included. 

The activities were implemented according to the blended learning model, initially exclusively as 
distance synchronous education via Webex and asynchronous via eTwinning and later in school and 
asynchronously via eTwinning, using blended learning, constantly. For eTwinning, all students had 
accounts since the beginning of the school year, for the project work they were assigned. Thanks to the 
educational platform, emails were included in the pages, so as to be found and used by the students 
and so as for them to comprehend the course of the project. Processing of the documents was possible 
for those that had an email. Students with emails were invited to Mind Map, with parental permission. 
They also had a class account at  scratch.mit.edu 

Cooperative teaching, being student-centered, was applied for the development of the activities, in a 
team framework, while the teacher had a supportive role. The structure of knowledge was implemented 
and supported by the teacher through peer-interaction, as an effort to consolidate knowledge being 
taught. 

The initial investigation of students' prior knowledge and their attitude towards co-teaching, which 
constituted the first assessment, was achieved with Google questionnaires. Students’ involvement 
during the implementation, the collected and presented material (photos, videos, presentations, 
scratch), WeDo activities and the presentation maquette, all constituted the formative assessment for 
knowledge achievement. The final assessment was achieved by the observation of the students’ group-
processed works and the completion of the final questionnaire. The assessment of the project was 
accomplished by activation, cooperation between teacher and student and also by the parents’ 
comments during web presentation of the action, for the entire time of its implementation. 

2.1 Implementation  
In the beginning of the project, students were asked, by distance learning because of the pandemic 
confinement, to locate a deserted space at the nearby school environment, that could be exploited by 
themselves and the neighbourhood, so as to become viable in the framework of sustainability. In Webex 
digital room and in the presence of the three (3) teachers, a Coggle link was offered to everyone on a 
chat line, where the central node had been created and three (3) students were invited by email to write. 
All students could observe while the invited students noted in the app, their classmates’ proposals and 
their own. The students suggested the exploitation of the space of the nearby stream while proposals 
for its sustainability and actions for activation and research were written down.  

The students were divided into action teams, they were activated on line and when it was allowed by 
the circumstances, in person at school. An eTwinning project was created while links and applications 
were included in its pages. Communication occurred during synchronous education on Webex, two (2) 
hours per week, where it was decided which activity would follow and clarifications were given. The 
tasks alternated between synchronous and asynchronous and the students had completed part of or 
the entire task they were assigned, until the next synchronous communication. The discussion was 
taking place in two languages, Greek and English at the same time. The teacher of English shared  the 
new vocabulary to be studied, on the ‘chat’. 

In co-teaching, that took place by distance as synchronous education, both teachers planned teaching 
and instructed students in class. For experiential actions, there was either the model of Parallel teaching 
of two teams, where the two teachers planned teaching, divided the class into two groups and taught 
each team separately, as it occurred for teaching diagrammes, or the model of Teaching Stations, where 
the students were divided into heterogeneous groups and worked at the teaching stations with each 
teacher, as it occured for the maquette and robotics [14]. 

Support for students was mainly provided during synchronous teaching, even out of the pre-scheduled 
time of the project, during the teaching of other school subjects, by exchanging messages. During the 
procedure of processing queries about the use of applications, peer education was applied, where the 
students who had comprehended the usage took the role of the presenter and explained the application. 
“Sessions” were not used in Webex since, based on the theories of Constructivism and the “zone of 
proximal development”, it was considered preferable to have all students present. Every student 
participated in synchronous teaching using both languages, Greek and English, in the framework of co-
teaching. For experiential actions, there were two (2) teachers in the classroom, each of whom 
supported half of the students. Integration Class students moved into the classroom at the pre-
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scheduled time of the project, taking necessary pandemic precautions. Students were sitting facing front, 
in pairs and in three (3) rows. Access to digital applications was possible in and outside school. 

In synchronous teaching, besides queries discussion and assignments presentations,  a work calendar 
was kept in Google Doc by three (3) students, so as for the workflow to be visible and for programming. 
Directions for using the eTwinning forum were offered, all students created presentations of the place’s 
sustainability in powerpoint Google presentation, working cooperatively, they wrote a team letter to the 
municipal authority, looking for collaborations for the implementation of their proposal. A student took 
on the writing part in Google Doc and there was a translation to English, in the plenary. 

Students worked asynchronously in the eTwinning forum, where they posted questions for the parents’ 
questionnaires and the neighbours’ interviews. The questionnaires were created by the teachers, they 
were enriched by the students and they were posted as images in the project, so as to be used 
experientially in diagrams later on. Videos and photographs that the students created and collected were 
shared during the project, ‘plant roles’ that the students took on were recorded in the forum and after 
that, a student created the Animation in Plotagon Studio, the scratch work of two students that was 
created online in collaboration and was shared in eTwinning. 

Experientially, before returning to school, two (2) students recorded the temperature of the micro-
environment of the stream and the neighbourhood, some others took photos of the neighbourhood and 
they all drew the plants that they had searched on line.  

After returning to school, all students created comparative diagrams of the temperatures and the results 
of the questionnaires, sitting in pairs in the classroom, first using Lego bricks, later a grid and finally an 
individual digital Excel diagram, where the above rates were indicated. When it was allowed by the 
circumstances, the students visited the stream, they experimented on its water Ph ,and its temperature, 
they observed its clarity and every plant and animal life. Together they decided on the plan and the 
content of the maquette and the sustainability scenario being presented. They were divided into two 
teams, the ‘programmers’ and the ‘architects’. One teacher was responsible for the ‘programmers’  and 
two teachers for the ‘architects’, as they were more. The programmers were divided into three (3) sub-
teams of two and three pupils, four (4) boys and three (3) girls and they worked on Lego WeDo 
constructions.The girls created photovoltaic systems for solar energy exploitation, placed near the 
stream, using WeDo 1.0 and the boys constructed vehicles for moving people with disabilities, so as to 
have access to the stream, using  WeDo 2.0. Programming took place on Scratch.The aim of these 
constructions was urban accessibility and sustainability. The ‘architects’ designed the maquette of the 
school, the nearby stream, the redevelopment paths and the road for moving around. The teams 
recorded the result digitally, in cooperation. Initial and final questionnaires, concerning the students’ 
knowledge of the stream and their attitude towards co-teaching, were completed in school.  

3 RESULTS 
The results from the students’ initial inquiry questionnaire were: 95% of students knew what a stream 
is, 100% were aware of the existence of a stream near their school, they noted down words relevant to 
the stream (water, river, rain,),animal and plant organisms living in the stream. To the question  “Do you 
believe that co-teaching would make the lesson more creative/ interesting/ boring/ I don’t know”, they 
answered 26,1%/65,2%/0%/8,7% respectively. To the question “What ways of research do you know: 
questionnaire,/ interview/ work calendar/ observation/ none of the above” they answered with 
percentages 73,9%/65,2%/13%/8,7%/4,3%, respectively and they all declared joy as a feeling for 
participating in the project. 

The results of the project were collected by the computer, they were photographed, recorded and 
posted. They concerned Mind Mapping (Fig. 1), students’ drawing tasks, Lego bricks constructions -
diagrams (Fig. 2) and intangible creations like video presentations, scratch, creative writing and  
Plotagon Studio. Tasks on Wedo that were included in the students’ reformed maquette were recorded 
and posted as a video in Twinspace, YouTube and in the school’s blog,  for results diffusion of the 
students’ project and for a further reinforcement of their efforts. 
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Figure 1. Mind map on Coggle. 

 
Figure 2. Diagrams 

Synchronous teaching has assisted in co-construction, in a common formation of the course of the 
project. Students’ initial knowledge concerning the environmental space of the school and their opinions 
on co-teaching were put together in a questionnaire. Students’ co-creation took place in plenary in 
Google Doc και presentation, a smaller group recorded a work-calendar which was  afterwards 
expanded to asynchronous education, with content creation in the forum by co-constructing a scenario 
and by taking roles and giving ‘voice’ to flora: students learnt empathy, in this case  by taking on the role 
of the stream flora in a ‘roleplay’, shown on the link: https://www.youtube.com/watch?v=q8IAx3e8zN4 
(Fig. 3). 

 
Figure 4. Creative writing. 

Working experientially, the teams were concerned about everyday life and their surrounding 
environment, they made use of it in research, they measured environmental and water temperature 
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using thermometers, they experimented with PH and they drew conclusions, as it can be seen on the 
link: https://www.youtube.com/watch?v=bDBHuGd3bc0. They visualized and formed the maquette with 
their suggestions for the nearby natural environment, in the framework of sustainability, so that it can be 
accessible to everyone and to themselves as researchers, expanding their school environment and 
including nature in it.   

In an effort to comprehend programming codes and connect Technology to their concerns, the students 
made WeDo constructions and programmed them. Thus, STEM education, inquiry learning and co-
creation were implemented. Each team chose a construction to work on, relevant to the general subject 
area, which would be processed and presented to the other teams. This occupation contributed to the 
cultivation of digital literacy. WeDo programming with Scratch led to the fulfillment of the goal and the 
formulation of the maquette of the school and natural environment, with automations and respect to the 
environment (https://www.youtube.com/watch?v=5annIU3CYh0). The constructions were placed 
suitably on the maquette, so as to indicate a link to reality (Fig. 4).  

 
Figure 4. Architects and computer programmers in action. 

The final inquiry of students’ knowledge and opinions on the project were listed anonymously in an e-
questionnaire. The achievement of the main goals of the whole project, which were the implementation 
of STEM methodology, knowledge acquisition of the methodology of research, involvement in robotics, 
the students’ opinion on co-teaching and their participation during the project, were all evaluated.   

In the final questionnaire of inquiry of students’ opinions, after the action, the following were collected: 
100% of students knew what a stream is, 100% were aware of the fact that a stream exists near their 
school, they recorded a vocabulary relevant to the stream (water, plants, animals, nature, beautiful), a 
variety of animal and plant organisms that live in the stream and mainly plants that they studied. Some 
indicative answers to the question ‘What is co-teaching?’ were: ‘When two teachers work together/ 
When teachers and students work together/ When teachers and students learn things together/ When 
we work together with someone/ When a teacher collaborates with at least one more teacher for an 
educational activity/ When two (or more) teachers collaborate.’ To the question ‘Do you think that co-
teaching will make the lesson: more creative/ interesting/ boring/ I do not know’ they answered 
42,1%/47,4%/0%/10,5% respectively. To the question ‘Which ways of research are you aware of: 
questionnaire/ interview/ work calendar/ observation/ none of the above’ they answered with 
percentages 94,7%/94,7%/63,2%/47,4%/0%, respectively and they all expressed happiness for 
participating in the project.  

4 CONCLUSIONS 
During subject processing, in eTwinning space, a pleasant atmosphere was experienced between 
students. The eTwinning environment promoted students’ interaction, collaboration and communication, 
the posting of their assignments and the feedback. The approach was multi-sensory   [8] and co-
construction was achieved through students’ interaction. Questionnaires showed that co-teaching 
makes the lesson more creative, students obtain knowledge and experience in methodology of quality 
and quantity research and they experience happiness through creativity, robotics, digital and experiential 
actions. Furthermore, critical thinking is cultivated, through activation and STEM methodology, while 
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teachers have a more dynamic interaction with more students, in the frameworks of co-teaching and 
students become more receptive to differentiation.  

The project supports studies that concern the use of digital applications in the various levels of education 
that can be utilized in STEM methodology and blended learning, thus contributing to the creation of a 
pleasant, cooperative climate of students’ co-creation, gaining knowledge of digital literacy and forming 
a positive attitude towards co-teaching [21,22,23,24,25,26,27,28,29,30,31,32,33]. 

Knowledge was gained through interaction in Cisco Webex digital room for synchronous distance 
learning, cooperative writing in the forum and Google Docs and the digital applications that were 
included, since Coggle, Plotagon Studio and  questionnaires were used as tools for the initial and final 
evaluation, having as an ultimate aim not the students’ evaluation by the teacher, but the development 
of students’ meta knowledge. The students acquired and developed digital literacy skills, as they came 
into contact with the eTwinning digital environment and they created their own material, presentations 
and video, which they shared in the digital room. They also expressed the opinion that, with co-teaching, 
the subject of negotiation became more comprehensible and the inclusion of students with learning 
difficulties was achieved, thanks to co-teaching and a multi-sensory approach [8].  

It is definitely considered necessary to investigate further the questions of this article and have the 
possibility of more time of activation for all students in Robotics subjects, which was impossible because 
of the pandemic and due to limited time and various situations, after returning to classroom. 
Furthermore, the possibility of digital applications usage in the classroom by everyone, with a connection 
to the school network, is essential so as to solve problems of accessibility. It is also considered 
necessary to adjust the school timetable, so as to support co-teaching, which is so useful for both 
students and teachers.  
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Abstract 
The innovative development of the educational and scientific field based on STEM education, in 
particular its professionally oriented environment, is determined by the principles of Industry 4.0. In the 
vector of the introduction of the methodology of a transdisciplinary approach to teaching physics and 
professionally oriented training of future aviation specialists, it is important to develop new methods of 
a professional orientation based on STEM technologies. The authors consider this problem as complex, 
which in the course of their research covers the justification of the relevance and feasibility of introducing 
STEM-approach (as a kind of transdisciplinary) in the educational process of higher education 
institutions using STEM technologies. Since, the solution of such problems, in particular the analysis of 
the specifics of physical phenomena and laws, which a priori are a fundamental part of mastering any 
profession, is impossible within a narrow discipline. 

The purpose of the research is to theoretically substantiate the professional teaching of physics based 
on STEM technologies in transdisciplinary professional education and to develop appropriate methods 
that will provide training subjects with their active cognitive-exploratory, independent activities. This, in 
turn, helps to improve the quality of vocational education. The concept of the research is the formation 
and development of STEM skills in future technical specialists in the process of teaching physics and 
outlines the principles of fundamentality based on transdisciplinarity of vocational education, taking into 
account the readiness of subjects to solve learning problems based on STEM technologies (3-D 
modelling, robotics kits, 3-D printing, augmented and virtual reality, etc.), which is now an important 
aspect for their training. Taking into account the purpose and hypothesis of the research, the authors 
used the following methods: theoretical (analysis of textbooks, manuals and publications that reflect the 
problem of research on STEM education and clarification of ontological and semantic connections in the 
context of the term “transdisciplinarity”; specific pedagogical: methods of teaching physics that 
contribute to the study of modern physical scientific positions and achievements, trends in the 
development of physics in technical institutions of higher education); empirical (diagnostic and 
sociometric methods) (observation, survey, content analysis) to determine the level of interest and 
activity of students in teaching physics and professionally oriented disciplines using STEM 
technologies); pedagogical experiment, experimental verification of methods of teaching physics and 
professionally oriented disciplines based on STEM technologies, taking into account the professional 
orientation of the content of education. 

The reliability of scientific results and conclusions is provided by: methodology of initial positions of 
research, conformity of research methods to its purpose, representativeness of the sample, various 
approbation of basic provisions of scientific research in pedagogical experiment and introduction of the 
developed technique of teaching physics and professionally oriented disciplines, acquisition of a 
profession, discussion of theoretical positions and concrete results of researches among like-minded 
people at various scientific and practical events (conferences and scientific seminars), application of a 
complex of research methods. The total number of participants in the experimental study is 532 students 
(including 254 control groups and 278 – experimental). The transdisciplinary strategy of this research is 
outlined in the following areas: improving the content and system of professionally oriented teaching of 
physics, taking into account the principles of the digital age; strengthening the connection between the 
teaching of physics courses and the professional orientation of students of higher professional education 
in non-physical specialities based on a transdisciplinary approach. 

The authors also emphasize the need to introduce comprehensive transdisciplinary research in the 
scientific and educational space based on the STEM approach and the implementation of the best 
results in the practice of vocational education. 
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1 INTRODUCTION 
Conceptually, the development of effective national economic systems prioritizes the implementation of 
a consistent state educational policy aimed at intensifying innovation processes, forming an appropriate 
culture of society, strengthening the scientific and educational (intellectual) potential of the country. This 
should contribute to the competitiveness of modern education in the global market of technology, 
scientific knowledge and human resources. Ensuring such direction of education development will be 
carried out under the condition of public perception of the formation of new educational structures, 
namely the introduction of STEM-oriented approach based on transdisciplinary, modernization and 
reform of socio-pedagogical systems taking into account European standards, the introduction of flexible 
educational programs, the subjects of the educational process have critical and creative thinking, 
creativity and a positive attitude to innovation [1]. 

Transformational changes that enable the innovation of education are a defining characteristic of 
scientific and technical, industrial, socio-economic, socially advanced perestroika. After all, the transition 
to an innovative type of development of higher education institutions, in particular taking into account 
the transdisciplinary features of STEM education is of great socio-economic and humanistic significance. 
It is because today the main attention is paid to the process of transforming higher education from agents 
of scientific, technological and social progress into its real subjects, which encourages the development 
of the creative potential of each person for its implementation in a competitive environment [2]. 

It should be noted that the study of the term “innovation” began in the early twentieth century in line with 
the development of economic and sociological sciences. Of course, the founders of the theoretical 
foundations of innovation as a new field of scientific knowledge then became H. Tard [3], M. Kondratiev 
[4], Y. Shumpeter [5]. According to them, the essence of innovation as such is not only to meet existing 
needs but also to produce new ones aimed at changing the needs of human life. It should be noted that 
H. Tard rightly notes that the development of innovations can be carried out not only through adaptation 
and imitation but also through conflicts, the struggle between tradition and innovation [3]. In the same 
sense, the experience of I. Bohdanova becomes interesting, who on the principle of innovation potential 
identifies such innovations [6] as improving, related to the modification, rationalization, modernization; 
radical, related to the transformation of the traditional education system into an alternative one; complex, 
covering elements of improvement and transformation. Characteristic features of these innovations are 
the scale of their consideration in the education system and the innovativeness of their potential [6], 
namely: at the macro level there is a transformation of innovations; at the meso level – staffing in the 
main areas of related innovations in each component of the education system; at the micro-level – 
modernization, modification and rationalization of the traditional pedagogical process, which determines 
the locality or singularity of innovations that are not related to each other, i.e. changes that lead to 
element-by-element changes. 

In this context, we note that research in the direction of STEM-approach has attracted the attention of 
many researchers. For example, didactic features of STEM education are outlined by I. Slipukhina [7]; 
an adaptive socio-pedagogical system of STEM-knowledge management in the context of a 
transdisciplinary approach was proposed and substantiated by M. Rostoka, G. Cherevychnyi, A. 
Guraliuk, and al. [8; 9]; theoretical and methodological principles of teaching physics on the basis of 
STEM-technologies in technical institutions of higher education according to the developed author’s 
method were introduced into educational practice for the first time O. Kuzmenko [10]; the essence of 
STEM education and prospects for its development in the European Union (EU) and the United States 
of America (USA) as a new direction in science related to the introduction of promising innovative 
educational technologies and methods considered by such scientists as: O. Kovalenko, O. Saprunova 
[11]; substantiation of influence of means of STEM-training on realization of research-experimental, 
design, inventive activity in educational process of out-of-school education is presented by such 
researchers, as: O. Lozova, S. Gorbenko and N. Honcharova [12]; the methodological bases of STEM-
education introduction are characterized and the regularity of creation of STEM-centers, STEM-
programs within the framework of education reforming by O. Patrikieieva is substantiated [13]; the 
concept of digital didactics in the development of STEM-education was revealed by I. Chernetskyi [14]. 
Thus, considering the levels of integration of scientific knowledge, V. Sydorenko distinguished the 
directions of scientific research to solve problems of transdisciplinarity [15]: intradisciplinary (within 
certain sciences, such as physics, higher mathematics, avionics, etc.); interdisciplinary (within two or 
three branches of science: physics and professionally oriented disciplines – electrical engineering and 
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radio electronics, technical mechanics, flight safety, etc.); superdisciplinary (high degree of integration, 
namely physics as an applied discipline of studying professionally oriented disciplines on the basis of 
STEM-education); transdisciplinary (integration of scientific concepts, theories of methods and 
techniques in philosophical concepts in the teaching of physics). 

Appreciating the research of the above-mentioned scientists on the basis of our analysis of their work, 
it is established that today: there are almost no systematic holistic theoretical studies of the problems of 
transdisciplinarity of both physics and professional disciplines, which is the basis of STEM education 
(because transdisciplinarity is one of the fundamental features of modern science, which combines 
theoretical knowledge into a holistic system, reflects the active world in its unity and development in 
physics and in professional disciplines); there is practically no completed theory and methods of 
teaching physics to students in technical institutions of higher education based on STEM technologies. 

Accordingly, analyzing the identified problems in the methodology of teaching physics and professionally 
oriented disciplines based on STEM-technologies in a transdisciplinary information and educational 
environment of technical institutions of higher education, identified and outlined certain contradictions 
between: 

• The existing needs of society in highly qualified specialists, able to quickly adapt to the 
requirements of the modern labor market, and insufficient compliance with the content of training 
of future specialists in the technical field of training in the context of STEM-education; 

• The prevalence of traditional methods of teaching physics and professionally oriented disciplines 
in technical institutions of higher education and the potential challenges of today to take into 
account the capabilities of the latest STEM-direction in the methodology of teaching physics; 

• Rapid transformational changes and technical and technological changes in society, encouraging 
the introduction of innovative approaches to teaching physics, and their fragmentation in the 
formation of strong and deep knowledge in the formation of professional STEM-competence of 
future professionals in a transdisciplinary approach. 

Thus, from the standpoint of innovation in the teaching of physics on the basis of STEM education in 
transdisciplinary information and the educational environment of technical institutions of higher 
education, we focus on the results of training highly qualified professionals who will have the appropriate 
level of professional STEM-competencies, including technical direction. At the same time, at the present 
stage of postmodern education, the ability and readiness of higher education teachers to teach in 
complex problem situations related to practical activities using a transdisciplinary approach in the 
context of STEM education become relevant. Here it is appropriate to consider the interdisciplinary 
relationships of physics with disciplines of professionally oriented direction, where higher education 
students form subject competencies. In this context, we state that the innovative activity and 
fundamentalization of physical education based on the STEM approach is an integral and important 
component of the professional competence of future professionals. For these reasons, the teaching of 
physics involves the formation of a system of fundamental physical knowledge and skills of applicants 
for higher technical education in the study of disciplines of professionally oriented direction and the 
application of acquired opportunities in their own lives. 

It is obvious that the trends associated with innovation, digitalization, significantly affect the introduction 
of STEM-technologies in the education of higher education. Taking them into account allows to 
determine the basis for the development of a methodological system of teaching physics in the 
development of STEM education, which, in our opinion, should improve the quality of their physics 
education in a transdisciplinary paradigm for further mastering disciplines (navigation; meteorology; 
basics aviation geography; meteorology and ecology; basics of aeronautics and aviation cartography; 
aircraft and the basics of flight theory, etc.) 

2 METHODOLOGY 
The purpose of the study is to theoretically substantiate professionally oriented teaching of physics-
based on STEM technologies in the conditions of transdisciplinarity of education and to develop on this 
basis an appropriate methodology that will provide students with their active cognitive, independent 
activities. This, in turn, helps to improve the quality of vocational education. 

The concept of the research is the formation and development of STEM competencies in future technical 
specialists in the process of professionally oriented teaching of physics, and also outlines the 
fundamentals of the transdisciplinary approach to vocational education. This takes into account the 
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readiness of the subjects of the educational process (teachers and students) to solve educational 
problems based on STEM technologies (3-D modelling, robotics kits, 3-D printing, augmented and virtual 
reality, etc.) is an important aspect for the effective organization of training of future professionals. 

Taking into account the purpose and hypothesis of the study, the authors used the following methods: 
theoretical analysis of textbooks, manuals and publications that reflect the problem of STEM education 
and clarification of ontological and semantic connections in the context of the term “transdisciplinarity;” 
specific pedagogical: teaching methods physicists who contribute to the study of modern physics 
scientific positions and achievements, trends in the development of physics in technical institutions of 
higher education); empirical (diagnostic and sociometric methods) (observations, surveys, content 
analysis) to determine the level of interest and activity of students in teaching physics and professionally-
oriented disciplines using the STEM approach); pedagogical experiment, experimental verification of 
the author's methods of teaching physics and professionally-oriented disciplines based on STEM 
technologies, taking into account the professional orientation of the content of education. 

The theoretical significance of the expected results includes: 

1 conducting theoretical and logical-methodological analysis of the problem of development of 
teaching physics based on STEM-approach based on transdisciplinarity; 

2 determination of the content of methods of using fundamental theories of the general course of 
physics in the context of possibilities of STEM technologies and their theoretical generalization 
taking into account transdisciplinary connections with disciplines of professionally oriented 
training; 

3 creation of a methodical system of formation of physical knowledge in students taking into account 
the transdisciplinary approach with technical disciplines based on STEM management, which is 
based on the relationship of symmetry and asymmetry and corresponding methods of students' 
activities in teaching physics in technical institutions of higher education (HE). 

The practical significance of the expected results is developed and implemented in the practice of the 
educational process of technical free economic zones: textbook “Method and Technique of Experiment for 
Optics” [16], textbooks: “Interferometers. Physical Workshop on Optics with New and Non-traditional 
Equipment” [17], “Physics. Mechanics. Molecular Physics and Thermodynamics, Electromagnetism. 
Oscillations and Wave Optics. Quantum and Atomic Physics” [18], “Physics. Manual for laboratory work” [19], 
guidelines for laboratory work and practical classes using STEM technologies (Mechanics and Molecular 
Physics. Guidelines for laboratory work in physics based on the set “L-micro “for cadets of the academy of 
all specialities” [20], “Physics. Methodical instructions for performing computational and graphic work in 
physics (work №1)”) [21], in particular in English for students of technical institutions of HE. 

The results of the research were tested in the process of organizing and conducting the International 
scientific-practical seminar “STEM-education – Problems and Prospects” (2016-2018) [22]; International 
scientific-practical conference ”Actual Aspects of the Development of STEM-education of Natural 
Sciences” (2018-2021) [23] and the all-Ukrainian festival “STEM-SRING-FEST” (2017-2021). 

3 DISCUSSION 
The definition of “transdisciplinarity” was proposed to the scientific circulation of Z. Piazhe (1972): “them, 
overcoming persistent disciplinary barriers” [24]. In our opinion, the post-pandemic world once again 
provides grounds for actualizing Z. Piazhe’s thoughts. 

E. Yanch stressed that transdisciplinarity as a “new space without stable boundaries between 
disciplines,” as a new field of knowledge, must be super- or hyper disciplined, it must be the coordinator 
of all disciplinary and interdisciplinary systems of learning and innovation based on a common axiomatic 
approach [25]. In this vector, Ukrainian scientists began to unite like-minded people in the modern circle 
of the international scientific-practical web forum “Development of a Single Open Information Space for 
Lifelong Learning” [26]. In addition, the philosophy of a transdisciplinary approach to the creation of 
information and educational environments is presented through the introduction of appropriate 
methodologies based on the philosophy of transdisciplinarity, which erases the communicative and 
cognitive boundaries between certain disciplinary knowledge [9]. 

Note that the concept of “transdisciplinarity” A. Likhnerovich defined through “cross-games”, able to 
describe “the homogeneity of theoretical activities in different fields of science and technology, 
regardless of the field where this activity is carried out” [27]. And, of course, this theoretical activity could 
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be formulated only in mathematical language, which in turn reveals a component of STEM educational 
training. 

Thus, the term “transdisciplinarity” is considered by researchers on various grounds. In the first sense, 
transdisciplinarity is proposed to be interpreted as a “declaration” that proclaims the equal rights of 
known and little-known scientists, large and small scientific disciplines, cultures and religions, in the 
study of the world [28]. In the second sense, “transdisciplinarity” is interpreted as a high level of 
education, versatility, universality of knowledge of a particular person [29]. In the third sense, it is the 
“rule of studying the world around us” (the option is considered that transdisciplinarity will be 
implemented if the problem is studied at several levels, such as physical and mental, globally and locally 
[27]. Thus, in the analysis of these sources) in the system of transdisciplinarity we distinguish four main 
trends: 

1 The first is based on the modern version of the epistemological search for systematic integration 
of knowledge, the roots of which go back to ancient Greece, medieval Christianity, the principles 
of universal causality of the Enlightenment, Hegel's philosophy, unified physics theory and others; 

2 The second trend is based on the synthetic paradigm of postmodern content; 
3 The third trend follows from the critical direction of interdisciplinary research, considering 

transdisciplinarity not only as a transition to a new quality but also overcoming existing disciplinary 
boundaries (transgression); 

4 The fourth trend is caused by the concept of postnormal science and the “second method” of 
obtaining knowledge, which is based on the principles of logic, cybernetics, general systems 
theory, structuralism, organizational theory (inherent complexity, nonlinearity, heterogeneity, etc.) 
– public discussions with steak participants to obtain “reliable scientific knowledge” and “socially 
healthy knowledge.” 

In the fourth sense, “transdisciplinarity” is used as a “principle of organization of scientific knowledge”, 
which opens wide opportunities for interaction of many disciplines in solving complex problems of nature 
and society [30]. Note that transdisciplinarity, in this sense, allows scientists to officially go beyond their 
discipline without fear of being accused of dilettantism. 

Transdisciplinarity is understood as non-scientific knowledge that does not form an array of scientific 
disciplines but is used in popular science programs. The problem of identifying transdisciplinarity 
resonates with the problem of its differentiation, in particular in comparison with other similar concepts. 
Therefore, the term “interdisciplinarity” means, first of all, the cooperation of different scientific 
disciplines, the use of common concepts and explanations of certain actions or objects [31]. 

Taking into account the results of research by the Belgian scientist E. Dzhadzh [25], we define four types 
of transdisciplinarity that should be used in the process of teaching physics based on STEM 
technologies in HE institutions of technical profile: transdisciplinarity-0 – illustrative use of metaphor; 
transdisciplinarity-1 – based on the efforts of the formal interconnection of understandings of individual 
disciplines of professionally oriented direction. It provides the formation of logical meta-frameworks 
through which their knowledge is integrated at a higher level of abstraction than is the case in 
interdisciplinarity. Transdisciplinarity-1 is used in the work of expert systems and groups; 
transdisciplinarity-2 – provides an internal connection with the personal experience of the researcher. 
transdisciplinarity-3 – associated with the use of general metaphors, which are focused on the 
fundamental cognitive value, in particular the study of end-to-end generating concepts based on STEM 
technologies. 

The nature of natural sciences to integration in the process of finding solutions to complex multifactorial 
problems of nature and society in the picture of a single world is realized in one of the varieties of 
transdisciplinary approaches – transdisciplinarity-4. Transdisciplinarity-4, according to V. Vakhshtain’s 
interpretation, is a way of knowing the world that provides an opportunity to reduce the knowledge of 
mankind into a comprehensive, coherent science based on a single set of concepts and metalanguages 
[33]. In this way, transdisciplinarity-4 is similar to hyperdisciplinarity or metascience [34, p. 43–110]. 
Important factors in the fundamentality of natural sciences are the components of metascience: 
metatheory [35, p. 491–492] and metanarratives [36, p. 489–490]. 

The metatheory of transdisciplinarity-4 is a description of general ideas about the fundamental features 
of the world order and the forms of their manifestation, which form the basis of the whole system of 
human knowledge about the surrounding reality. The set of initial worldviews and basic philosophical 
categories within the metatheory of transdisciplinarity-4 is subjected to intellectual processing, which 
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leads to their rethinking, ordering and generalization. Metatheory of transdisciplinarity-4 – creating a 
picture of a single world. Disciplinary pictures of the world in this case are abstract models of certain 
areas (fragments) of a single world. As a result, the metatheory of transdisciplinarity-4 is outlined by a 
scheme that determines the method and context of constructing scientific models of the studied areas 
(fragments) of reality, and also sets a set of most general conditions that provide a way to understand 
special theories constructed by scientists. This scheme, due to its abstractness, provides a 
transdisciplinary interpretation of the results of modelling fragments of reality in different disciplinary and 
interdisciplinary approaches. 

Metanarratives of Transdisciplinarity-4 is a universal system of concepts, signs, symbols and models, 
aimed at creating a single type of description of objects and presentation of interrelated events in the 
picture of a single world. The metanarrative of transdisciplinarity-4 combines different concepts of 
natural sciences, as well as areas of interaction. In this regard, the metanarrative of transdisciplinarity-
4 is formed in the process of philosophical rethinking of general concepts and categories that are 
necessary and sufficient to describe the picture of a single world. 

4 RESULTS 
Consider, as an example, the use of the fundamental physical concept of “symmetry” in the process of 
students mastering the content of the disciplines “Physics”, “Theoretical Mechanics” and “Resistance of 
materials” with the selection of basic STEM components in a transdisciplinary learning paradigm. 

Note that the system is called symmetric about the axis, if, using a line that coincides with the axis of 
symmetry, it can be divided into two parts, each of which is a mirror image of the other (Fig. 1). 

In addition to symmetric, there are not entirely symmetrical systems that can be considered symmetrical 
under certain conditions. If we consider the frame (Fig. 1a), which is not completely symmetrical because 
it has a hinged fixed resistance on the left, and on the right – hinged, under vertical load can be 
considered symmetrical because the horizontal reaction of the left support is zero and this support can 
be interpreted as articulated. Systems of this type are called conditionally symmetric. The concept of 
symmetry extends to the load, the action of temperature, the displacement of the supports: the action is 
considered symmetrical if it is on one half of the structure is a mirror image of the action on the other 
half (Fig. 1b). If the action is located symmetrically, but with the axis of symmetry in opposite directions, 
then such an action is called obliquely symmetric or inversely symmetric (Fig. 1c). Accordingly, the 
concentrated force P, the line of action of which coincides with the axis of symmetry, is symmetrical, 
and the concentrated force or distributed load, which is applied to the axis of symmetry and directed 
perpendicular to it, is obliquely symmetrical. Similarly, we can consider (Fig. 1c), relative to the 
concentrated moment. This is because the concentrated force P can be represented as two 
concentrated forces of P/2, the distributed load relative to q – as two loads with intensity q/2 each, and 
the concentrated moment M can be replaced by a pair of forces (Fig. 1d). 

 
 a) b) c) d) 

Figure 1. Image of frames in the process of symmetrical and obliquely symmetrical system. 

Please, in the process of performing the proposed task with students, STEM components (scientific, 
technical, engineering, mathematics) were identified. According to this example, we see that physics is 
related to the study of the basics of theoretical mechanics, higher mathematics, avionics and elements 
of flight dynamics, as, for example, the study of symmetry is important for considering the structure of 
the wing of an aircraft. Starting my research, it is hypothetically established that the theoretically 
developed and methodologically sound principles of physics teaching methods based on STEM 
technologies in the HE of technical training and its introduction will provide a scientifically sound 
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selection of physics content, which, in turn, will increase efficiency learning provided that the educational 
process is based on integrated, interdisciplinary, competence and systemic approaches. At the same 
time, it is accompanied using information and communication technologies and their optimal 
combination with the appropriate methodological support. 

Agreeing with the opinion of N. Tverezovska and V. Sydorenko [37] that the research hypothesis will 
perform its function only when it meets the following conditions: 

1 Be a reasonable prediction, not a hasty assumption; 
2 Be simple and clear in wording; 
3 Be an adequate answer to the question; 
4 Correspond to the facts based on which it is formulated and to explain which it is intended; 
5 Take into account previously discovered patterns, but do not contradict the already known 

research results; 
6 Explain a certain range of phenomena of reality; 
7 Anticipate new facts, phenomena and connections between them; 
8 Be subjected to empirical verification. 

Our assumption about improving the methodology of teaching physics in the development of STEM 
education is not only the need to form in higher education a certain system of knowledge, skills and 
abilities but also, respectively, helps to raise the role of each student and each teacher in the study of 
physics cognitive, independent activity; provides development of thinking and creative abilities; satisfies 
the requests and wishes, inclinations and plans for the future of each person; uses such practical and 
experimental tasks in terms of content and scope, which will have practical application in the process of 
studying physics in educational institutions. 

It should be noted that technical institutions of HE were selected for the experiment, the physics 
laboratories of which were better equipped with equipment for staging an educational physical 
experiment based on STEM education technologies, which corresponded to the conditions of optimality. 
In these free economic zones, scientific work in physics was also carried out with students at the 
appropriate level, which contributed more to the conduct of the experiment and created the necessary 
conditions in the context of the development of STEM education. The groups were selected in such a 
way that they corresponded to the conditions of the pedagogical experiment, namely the number of 
students in the groups. Experienced scientific and pedagogical workers worked in the selected free 
educational institutions of the technical profile, who expressed their desire and readiness to work 
according to the proposed method of teaching physics based on STEM technologies in the conditions 
of transdisciplinarity. 

For statistical processing of results of a forming stage of the pedagogical experiment the methods of 
check of statistical hypotheses based on comparison of measurements of some property at two 
independent samples are applied: 

1 Criterion ; 

2 The kolmohorov-Smirnov criterion. 

The criterion  was used to compare the distributions of objects of two sets by the state of some 
property. The effectiveness of test works on the physics of experimental (EG) and control groups (CG), 
which were introduced in HE technical profile, namely Vinnytsia National Technical University, 
Kremenchuk National University named after Mikhail Ostrogradsky (materials were tested at the 
Department of Biotechnology and Bioengineering), Aviation University (materials tested at the Faculty 
of Flight Operations, Faculty of Air Traffic Services and Management), National Aviation University 
(materials tested at the Department of General Physics), Cherkasy National University named after 
Bohdan Khmelnytskyi (materials tested at the Department of Automation and Computer-Integrated 
Technologies) Institute of Information and Educational Technologies). 

The results of the comparative stage of the experiment to identify the effectiveness of the proposed 
method of teaching physics in the context of STEM education showed that the level of physical 
knowledge, skills and abilities of students in control groups is lower than the corresponding level in 
experimental groups. The critical value  determined according to the table for the level of significance 
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accepted  in pedagogical researches makes Χ2cr=12,59; Χ2ex=13,3; ie. Χ2ex>Χ2cr and based on 
the Kolmohorov-Smirnov criterion leads to the conclusion, Texp>W1-α ie. (0.035> 0.0003), ie the 
developed method of teaching physics in the development of STEM education is more effective than 
the existing one. This testifies to the effectiveness of the considered equipment, software and 
pedagogical support and methodological support for it. 

To establish the depth and strength of the formed knowledge of students of experimental groups during 
the pedagogical experiment, the results of control and test tasks in physics were analyzed. According 
to this purpose, the learning outcomes were assessed by the level of mastering theoretical questions in 
the fields of physics and by the skills and abilities that were formed during the solution of physical 
problems (Fig. 2). 

 
Figure 2. Dynamics of formation of STEM knowledge and STEM skills in student’s 

 in solving physical problems in EG and CG groups. 

Analyzing this diagram, we can conclude that students' knowledge of physics in experimental groups is 
strong and deep in the process of applying the proposed method of teaching physics in experimental 
classes. In particular, it is a deep understanding of the essence and quality of experimental mapping 
using new tools in physics: the work of the physical workshop (the coefficient of knowledge acquisition 
is 67.3%) using modern STEM technologies. Execution of laboratory works (works of the physics 
workshop), their generalization is presented in the form of the diagram in Fig. 3. 

 
Figure 3. Dynamics of formation of STEM knowledge and STEM-skills of students  
at the performance by them of works of a physical workshop in EG and CG groups 

At a sufficient level (the coefficient of mastering the educational material 73%) were the skills and 
abilities of students acquired during the solution of physical problems. It should be noted the use of 
software and pedagogical software, namely a set of “L-micro” [21] (coefficient of learning material 76 
%). This allows us to talk about the effectiveness of the proposed guidelines for physics in the context 
of STEM education. The results of the pedagogical experiment confirm the effectiveness and 
significance of the methodology of teaching physics based on STEM technologies in transdisciplinarity, 
namely the organization of students' practical tasks, the formation of skills and abilities in the process of 
performing physical workshops based on STEM-education technologies. 

5 CONCLUSIONS 
In the course of the study, the authors found that the change in higher education, including technical, 
taking into account the development of STEM education involves revising the concept of training in each 
field, so modernizing the content of education requires updating the teaching base (goals, content, 
methods, forms and means), through which in the future will be the implementation of modern innovative 
approaches. 

05,0=a
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The essence of the concept of “transdisciplinarity” in the process of teaching physics based on STEM 
education in technical institutions of higher education is analyzed and highlighted. It is shown that the 
method of using modern technologies during physics classes with students of non-physical specialities 
of technical universities allows them to develop STEM competencies in physics. The expediency of 
subordinating the content of educational material in physics, based on fundamental concepts, one of 
which is symmetry, which is considered in many sections of physics, is considered. Accordingly, 
acquaintance and study of this concept by students will contribute to the formation of modern scientific 
thinking, as well as provide systematization of knowledge from the general course of physics in higher 
education and the formation of a professional scientific worldview. Some works of the physics workshop 
with the use of STEM technologies from all sections of the physics course have been developed, which 
contribute to the effective conduct of classes in HEI of the technical profile of training. Among them are: 
“Mechanics,” “Molecular Physics and Thermodynamics,” “Electrostatics,” “Electric Field,” 
“Electrodynamics,” “Magnetic Field,” “Electromagnetic Oscillations,” “Electromagnetic Waves,” “Optics,” 
“Atomic and nuclear physics” [28-31]. The results of the pedagogical experiment showed an 
improvement in all indicators of the effectiveness of the developed methodology of teaching physics 
based on STEM technologies in a transdisciplinary approach and confirmed the main provisions of the 
goal and the hypothesis. In the future, research on this issue can be conducted in the following areas: 
development of a new approach to changing the structure and content of curricula; improving the content 
and system of teaching physics, taking into account digitization technologies; strengthening the 
connection between the teaching of physics course and the professional orientation of students of non-
physics specialities of technical institutions of HE in the context of STEM education. 
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Abstract 
The purpose of this paper is to show a new methodical strategic approach for driving digitalization in 
regions by involving actors from industry, especially SMEs, academia and government-related or 
municipal institutions. Collectively developed 4.0-scenarios from our approach can be used either as 
open take home ideas fitting into individual IT strategies or e.g. as platforms for future public funded 
common research and development projects. 

Initiated in 2015 by the Nuremberg Chamber of Commerce and Industry (CCI) twenty-five Industry 4.0 
(I4.0) competent representatives from universities, extramural research institutions, regional clusters, 
business support organisations and IT-companies have been invited to a I4.0-workshop moderated by 
this paper’s author. As all parties contribute with their (even tacit) knowledge to a collective workshop 
success, the results are declared open to all parties right from the beginning. A combination of SWOT 
analysis and Strategy Mapping is carried out in a new shape for bringing experts’ knowledge to the road. 

By using the methodology described, four regional Strategic I4.0-Themes have been identified for the 
Nuremberg Metropolitan Region (NMR) from the experts’ SWOT analysis, serving as input for a regional 
Strategy Map. Also, strategic objectives identified by SWOT analysis are taken to finalize it, contributing 
to a ‘all-at-glance‘ strategic architecture for both projects and initiatives. Key projects and a 
comprehensive flagship project are derived by Nuremberg’s CCI both according to the cross-sectional 
project character, their leverage effect for differentiation and CCI’s personell capacities. Focusing the 
flagship project – a regional I4.0 maturity check in the NMR – it can be shown that NMR’s average 
Industry 4.0 maturity level as an overarching indicator for the region’s digital development has increased 
by nearly 50% from 2016 to 2019 even before Covid-19. 

Our case study supports policy makers, regional deciders and relevant parties in university-industry-
government interactions. By introducing the methodology shown as a new strategic method for 
moderating larger groups, its application seems not being restricted to digital transformation, but can 
serve as a general tool for strategic innovation in a (not necessarily) metropolitan region. 
Keywords: 4.0, digital transformation, industry-science-government interactions, SMEs, strategy maps, 
regional innovation, regional development. 

1 INTRODUCTION 
Digitalization or digital transformation have inevitably become key drivers for the development, the 
innovativeness, the competitiveness and the attractiveness of regions.  

Studies, initiatives and tools of the European Union take this massively into account. As digital 
technologies and their applications are interwoven with the flow and exchange of information and 
knowledge for innovation, the European Innovation Scoreboard [1], for instance, focuses on ICT and 
knowledge-orientated indicators like ‘Broadband penetration’, ‘Enterprises offering ICT training to their 
staff’ or ‘Non-R&D innovation expenditures’, the latter also indicating in-house ICT investments.  

Also, the European Committee of Regions (CoR) report about digital transformation in regions together 
with COVID-19 initiated consequences in a very recent study [2]. The study addresses Local and 
Regional Authorities (LRAs) with a strong focus on SMEs. Due to a lack of performance data on regional 
level, three indicator frameworks for regional digital readiness are compared and a new five component 
digital readiness framework was developed. Eight selected European regions are highlighted by case 
studies and evaluated by this new indicator set showing regional digital approaches by the respective 
LRAs. In a final step, an online survey is jointly carried out with the support of EUROCHAMBRES, which 
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is the Association of European Chambers of Commerce and Industry (CCIs): the survey addresses 
European CCIs and LRAs, checking their perception on digital transformation especially in SMEs.    

As CCIs are well-known as innovative drivers of regional development, we report here about a digital 
transformation project initiated by the Nuremberg CCI in 2015, as part of an ongoing digital transition 
process in the Nuremberg Metropolitan Region (NMR). It is worth to be noted that, due to collective 
initiatives driven by regional deciders and a strategy process coordinated by the CCI, the Nuremberg 
region has been awarded as Metropolitan Region in 2005 [3]. The respective development phases are 
reported in [4], with strategy mapping used as a strategic tool by the Nuremberg CCI. Since 2010, NMR 
rests on a strategic CCI-managed, but collectively with LRAs elaborated regional development concept 
with a high focus on higher education, research and technology. In this context four IT-driven strategic 
action fields, e.g. Smart Production, Intelligent Mobility, Sustainable Energy Systems and Digital Health, 
have been added during the years 2015-2016 to previous seven technological competence fields [5].   

As the terms ‘digitalization‘ or ‘digital transformation‘ can be understood differently [6]-[8] we go along 
with [6] in this paper, where digitalization in short is seen as the use of digital technologies such that 
their cross-sectional impact on science, business, government and society is broad and profound. 

The methodology we describe in the context of regional digital transformation and which is shown in the 
following helps involving expert groups in strategic regional kick-off initiatives in general. Described is 
the coupling of SWOT analysis with strategy mapping which is, to the knowledge of the author, not 
described explicitly in literature. Although focusing on methodology the paper also shows the outcomes 
of strategic digital transformation projects created as outcomes from the collective strategic planning 
process. From an overall perspective our approach seems generally applicable in similar issues and in 
by far not necessarily metropolitan regions. 

2 METHODOLOGY: STRATEGY MAPPING FOR DIGITAL TRANSFORMATION   

2.1 Step 1: Inspiring experts for an innovation workshop on digitalization 
Chambers of Commerce and Industry are typically known as ‘neutral’ business support organisations, 
managing their district in a balanced way. Based on that role the Nuremberg CCI invited 25 experts from 
industry, especially SMEs, academia and municipal institutions to cooperate in an innovation workshop 
on regional digital transformation in 2015. For the workshop the Chamber issued a visionary goal: 

Placing Nuremberg Metropolitan Region (NMR) as a leading Industry 4.0 region for SMEs. 

Although the initiators made clear that the event is regarded as a springboard for taking part in future 
public funding calls on digitalization, collectively developed workshop results may be used as ‘takeaway 
scenarios‘ freely as a reward for contributing expert knowledge.     

2.2 Step 2: Collective SWOT analysis for regional digitalization    

2.2.1 Prioritizing the inputs for SWOT fields by four expert groups 
To ensure that appropriate workshop results are available at short time, SWOT analysis, which is well-
known and widely described in literature and the internet, is chosen here for involving experts such that 
four expert groups discuss and prioritize the inputs for the four ‘SWOT’ matrix fields, e.g. there’s an 
expert group discussing and prioritizing NMR’s strengths, another NMR’s weaknesses. Top 
opportunities and main weaknesses are analogously distributed on two groups checking and prioritizing 
a set of Os and Ts from Industry 4.0 trend studies. At last the four group results are shared and agreed 
on as SWOT inputs by all experts. Fig. 1 shows the respective SWOT matrix, where four combination 
fields occur for further elaboration. Potential combinations are shown exemplarily by abbreviations. 
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Fig 1: SWOT matrix with prioritized Ss, Ws, Os and Ts. 

2.2.2 Creating strategies & strategic project ideas 
In this phase four new groups from the previous ones are built. The new mixture is chosen to enable 
new insights from discussions by newly-formed expert groups. We regard this as a prerequisite for 
creating an optimum of suitable strategies and strategic project ideas which can be seen from 2015 in 
Fig. 2, exemplarily now in the aforesaid combination fields.   

 
Fig 2. Strategic objectives & project ideas, collectively created by I4.0 experts 

2.3 Step 3: Linking SWOT & Strategy Mapping by creating Strategic Themes    
This phase is done by expert knowhow for building strategy maps, as is based on literature [9]-[12]. The 
tool we use and report about here bases on these publications and has been developed in the past for 
five local technology clusters in Nuremberg [13] and passed e.g. the approval of practitioners from 
Nuremberg’s CCI and, at these times, from the controlling board of EnergieRegion Nürnberg e.V., the 
local energy cluster.  

Strategy maps are known for visualizing strategies and strategic objectives at a glance. In contrast to 
SWOT analysis delivering ‘puzzle stones’ from internal and external analyses, strategy mapping has the 
advantage to deliver a strategic framework, so to say a complete picture for a future orientated strategic 
development. However, besides the detailed strategic objectives e.g. from SWOT analysis, they need  
a central input from preceded analysis phases: Strategic Themes (SThs). 
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Capturing all strategic combinations from Fig. 2, Strategic Themes can be generated by going to a meta 
level to look for overarching strategic directions. The results of this ‘helicopter view’ approach is shown 
in Fig. 3, where four strategic themes are identified. To our knowledge, this practical linkage between 
these two well-known strategic methodologies hasn’t been reported yet in literature. 

 
Fig 3. Strategic themes derived from a SWOT by helicopter view (meta-level) 

The four Strategic Themes shown in Fig. 3 were not derived in the aforementioned digitalization 
workshop. Their identification together with the development of a strategy map has been carried out at 
a later stage for the CCI’s Department for Innovation and Environment as workshop initiators.  

3 STRATEGY MAP AND KEY PROJECTS FOR DIGITAL TRANSITION  
As can be seen the strategy map in Fig. 4 takes into account the majority of strategic objectives from 
the SWOT workshop. Project ideas as ‘Identify data & IP protection tools’ are replaced by ‘Identify I4.0 
key systems and tool’, thus leaving space for various projects supporting the same objective. Capturing 
the remaining objectives from meta level we defined strategic themes such that they mirror a ‘regional 
value chain’: create the community (STh1), set up demos and pilots (STh2) and market these actions 
(STh3). A forth one (STh4) has been used explicitly for communicating long-term strategic objectives 
(Fig. 4).  

To make abbreviations clear, Fig. 4 shows an investing Stakeholder Perspective (S-P), e.g. the Bavarian 
States Government, the CCI’s assembly are urban or municipal governments, the Customer Perspective 
(C-P) representing larger firms, SMEs or even academic institutions, the (regional) Internal Process 
Perspective (P-P) and the long-term orientated Innovation, Learning and Growth Perspective (ILG-P).  

Also, we indicate that objectives above the P-P are measured by KPI representing the view of these 
stakeholder groups, whereas objectives in the P-P and ILG-P tell us what has to be done internally in 
the region to achieve to measures set in C-P and S-P. 

Cause-and-effect relationships between strategic objectives are shown in Fig. 4 by arrows, as scetched 
in [9]-[12]. If no single driving objective can be identified right at the bottom of e.g. P-P or ILG-P, strategic 
objectives at these levels are seen as drivers to be implemented in parallel. Examples from the P-P’s 
base line are ‘offer decentral I4.0 SME workshops’ and ‘identify lighthouse users’ which we interpret as 
driving strategic objectives.    
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Fig 4. Strategy Map for Digitalization in the Nuremberg Metropolitan Region: strategic SWOT objectives are 

allocated to Strategic Themes (STh) and Cause-and-Effect relations are shown.   

After thorough internal discussions which strategic initiatives might have the greatest cross-sectional 
effect, might differentiate Nuremberg’s CCI from other local business supporting organisation and is the 
most compatible with staff capacity, the Chamber placed the following key and pilot projects for a 
medium-term regional transformation as of 2015 (Table 1):   

 

Within this project portfolio, the digital maturity check for Nuremberg Metropolitan Region takes in a 
prominent position: it enables basic long-term decisions for an excellent 4.0 infrastructure (STh4), 
generates, helps and addresses an SME based and presumably advanced 4.0 community (STh1), is 
clearly a pilot project capable of motivating other SMEs to take part (STh2) and it boosts digital 
transformation (STh3) by corresponding advertising in media. 

Aware of this cross-sectional strategic impact, Nuremberg’s CCI took the regional digital I4.0 maturity 
check it as a flagship project reflecting at least in part the digital readiness of the Nuremberg Metropolitan 
Region. The readiness check carried out with five neighboured CCIs in a joint project is based on a 6-
stage digital readiness model by the German Economic Institute (IW). A regional assessment was jointly 
carried in 2016, followed by a second one in 2019. The IW readiness model is described in [14], together 
with the data obtained from the NMR readiness checks in 2016 and 2019. 

A time series for the average regional I4.0 readiness is shown in Table 2.  

 

Strategic Theme (STh)

STh1: Create a SMEUnity
STh2: Set up Demo & Pilot Projects
STh3: Boost 4.0 Marketing
STh4: Create an excellent 4.0 infrastructure Political Broadband Initiative Leading 4.0 Cooperation Projects

Table 1. Nuremberg CCI's Key Projects for regional Digital Transformation
Key Project(s)

SME Social Media Network
Regional Digital Maturity Check (Flagship Project)

SME Seminars & Webinars on 4.0 

Selected Criterion Part 2016 2019 Δ

Average (Ø) I4.0 Readiness Index 0,44 0,65 48%

Table 2. I4.0 Readiness Assessment: Time Series Comparison between the years 2016 and 2019 [14]
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Both surveys, by the way supported additionally through the regional Automation Valley tech cluster, 
cover a mixture of small (< 20 employees), medium-sized (20-249 employees) and large firms (> 250 
employees). It is important to say that the IW model not only allows a regional digital maturity 
assessment, but also an individual benchmarking for participating firms anonymously against best 
practice within the I4.0 community covered. This brings not only a benefit for setting up in-house digital 
innovation and improvement programs, but it also motivates SMEs to take part in this survey.  

A new assessment is planned for 2022 with the charming effect to study the impact of COVID-19 on 
the firms covered by this new survey.  

4 CONCLUSIONS 
This paper reported about an expert workshop with 25 participants from industry, especially SMEs, 
academia and government-related or municipal institutions for fostering regional digitalization in the 
Nuremberg Metropolitan Region in 2015.  

Two well-known methodologies have been used for generating and process workshop outcomes: SWOT 
analysis as a tool for carrying out the strategic analysis, and  strategy mapping to visualize results in the 
shape of a comprehensive framework. The approach for connecting both methodologies closely 
together is, to the knowledge of the author, not explicitly shown in literature up to now.  

As this approach is independent from technology, the procedure seem to be applicable in many cases 
of strategic analysis, visualization and development. Also, the paper makes clear that our approach 
lends itself to be transferred to other innovative regions which are not necessarily metropolitan.   

Prerequisite, however, is a detailed understanding of the strategic management process and respective 
tools. Balanced and Strategy Focused Scorecard philosophy recommend a clear focus on strategic 
objective first, with the capability of creating, discussing and prioritizing several projects supporting one 
strategic objective. Together with appropriate KPIs strategy can be brought to the road. The examples 
we’ve shown have been derived in projects with SMEs, local clusters or public institutions. They are 
seen as practical, pragmatic and tailored, however without going to far away from theory.  

For carrying out both methods we’d like to address possible pitfalls, and give some recommendations: 
critical for SWOT analysis is not to mix up opportunities with strength: Os (and Ts) come from outside 
trends, whereas strength are from looking inwards. Also, a completed SWOT matrix might have the 
character of a disorderly collected list of strategic recommendations, so where to start first? Here, 
strategy mapping helps, but it needs a set of strategic themes as input, at best reflecting value 
generation. For coping with this, to our knowledge there’s no recipe besides expertise and experience. 
A discussion of cause-and-effect relationships for structuring strategic objectives in the map is also not 
everybody’s cup of tea, so our recommendation is that an expert take the responsibility of suggesting 
and explaining a practical 80%-90% version to clients, and they decide on a tailored shape. At last, 
within our strategic framework, we’d like to mention that the vision could be presented first right at the 
top of the map, with the mission following. However, we typically argue that understanding one’s mission 
is key to decide where to go (vision), which strategies to take and which product portfolio to master. For 
us the discussion which should be first seems an academic one, and again clients decide how to design 
their final map. 

Finally, in the context of regional digital readiness, the six local CCIs were able to present a regional 
average readiness index for Industry 4.0 as an overarching KPI for NMR, which can be regarded as a 
remarkable achievement of the regional CCIs by itself. Finally, the overall scope of regional digital 
maturity is indeed assumed to be higher because advanced I4.0 firms set digital standards their local or 
regional suppliers or cooperating partner network have to fulfil.     
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IMPROVE THE QUALITY OF A COURSE INTERTWINING TEACHING, 
LEARNING, AND RESEARCH. THE FACULTY DEVELOPMENT 

PROGRAM “A JUMP INTO QUALITY”  

L. Mortari, A. Bevilacqua, R. Silva 
University of Verona (ITALY) 

Abstract1 
The term quality is not new to academia. However, recently the more specific concept of ‘quality culture’ 
allows investing in improving the faculty members’ teaching skills and, therefore, in the quality of the 
educational offer, thus emphasizing continuous improvement processes. This can only happen by 
intertwining teaching and research paths and creating strategies to assess and appreciate the quality of 
teaching. The quality culture construct is also closely related to the concept of organizational learning 
and culture. But, since it is difficult to evaluate the quality culture of an organization, and the commitment 
of management is necessary but not sufficient to favor the development of the culture of quality, the 
faculty development strategies must: a) emphasize shared ownership based on collegiality and 
consultation; b) allow to create greater awareness through knowledge sharing; c) encourage the 
involvement and participation of staff d) stimulate the agency of staff which is directly involved in the 
organization of education. 

The objective of this paper is to present a faculty development program, coordinated by the Quality 
Assurance Board and the Teaching and Learning Center of the University of Verona, aimed at 
supporting the instructor of the “International Law” course in improving the quality of her course. The 
instructor has joined the “A jump into quality” project aimed at encouraging the constant improvement 
of teaching and research and, therefore, the consolidation of a culture of quality through evaluation and 
self-evaluation tools. 

This faculty development strategy, being circumscribed within an educational evaluation framework 
(Stake, 1975), is not aimed to simply evaluate a performance but to identify strengths and elements that 
could be improved. Through a peer observation process combined with an analysis of discursive 
practices, the instructor and developers have analyzed the teaching practice, making it possible to 
become aware of behaviors and postures. 

Results show how the instructor implements a set of strategies in order to support the students in 
acquiring knowledge relating to a disciplinary field, which is different from what mainly characterizes the 
course of study. Her intent of gradually bringing the students closer to the complexity was achieved 
through two different ways: on the one hand, progressively passing from transmissive acts, aimed at the 
simple passage of knowledge, to opening acts, aimed at an in-depth exploration of the discipline; on the 
other hand, creating an argument that did not leave any conceptual passage implicit, for granted. The 
students mainly used informative, co-constructive, assertive and developmental acts. They indicated 
their willingness to co-participate in the learning environment by providing data, expanding the 
argumentation on new reasoning plans and taking a stand within the dialogue. 

The participatory and interdisciplinary characters of the faculty development program led the developers 
and the instructor to integrate the collaborative and transformative dimensions identifying in the case-
based strategy a way to optimize her teaching approach by actively involving the students in these 
learning processes. 

Keywords: Faculty Development, Educational evaluation, Peer Observation, Discourse Analysis, Quality 
assurance. 

1 INTRODUCTION  
In recent years, quality assurance processes have become part of Faculty Development actions since 
these processes are linked to a more general interest of universities about the definition of indicators 
capable to specify and guide improvement actions [1]. Moreover, even if in the literature concerning 
 
1 For the academic evaluation are attributed to Luigina Mortari sections 1 and 5, to Roberta Silva sections 2 and 3 and to Alessia 

Bevilacqua section 4. The reference list is equally divided among the authors. 
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quality assurance in Higher Education there are many different "points of view" (research quality, 
teaching quality, organizational quality, etc.), within this paper, our main focus is teaching quality2. 
Obviously, this does not mean that teaching quality can be considered as something “separate” from 
research quality or organizational quality (indeed, there are several voices on the international scene 
that have emphasized the links between these different elements), but that teaching quality represents 
the "access point" that we can use to look at the “quality culture” of Higher education institutions [3], [4].  

Within this framework, to understand the quality assurance processes as something integrated within a 
broader Faculty Development action, means to know how to maintain a systemic vision that takes into 
account the existing complexity within Higher Education institutions, since it allows to act on the quality 
of the training offer not in an episodic way but in a structural one, thus affecting the professionalization 
of the university teachers [5]. Nevertheless, in order to “insert” processes of quality assurance within the 
framework offered by Faculty Development it is necessary to a) emphasize shared ownership based on 
collegiality and consultation; b) allow to create greater awareness through knowledge sharing; c) 
encourage the involvement and participation of staff d) stimulate the agency of the staff which is directly 
involved in the organization of education [6]. 

In this paper we are going to present a project, called “A jump into quality”, promoted by the Teaching 
and Learning Center of the University of Verona in collaboration with the University’s Quality Assurance 
Board, that follows this perspective. More specifically, this project is aimed at improving the awareness 
of the teachers about their teaching actions, involving them in a shared reflection aimed to define 
concrete solutions to optimize their own teaching practice, with the support of the Teaching and Learning 
Center’s staff. Right because of its characteristics, this project is not only coherent with a perspective 
that poses Quality Assurance processes in the framework of Faculty Development, but it is also a way 
to improve the connection between teaching and research, because the analysis of the teaching action 
is conducted directing a heuristic gaze, thanks to the collaboration with the researchers involved in the 
Teaching and Learning Center.  

The connection between teaching and research is one of the elements that characterize the Teaching 
and Learning Center of the Verona University. Indeed, all the programs promoted by this Center follow 
a specific “quality evaluation cycle”: after the designing phase, these programs start in an “experimental 
setup” and in the meanwhile the researchers belonging to the Teaching and Learning Center collect 
data in order to analyze the program and optimize it, starting from the insights deriving from the studies 
already conducted on it. The model of this approach is educational researching by rereading it through 
a transformative perspective: according to this, teaching activities can be analyzed in order to investigate 
their effectiveness and redesign them according to the educational needs. 

This is coherent with the developmental evaluation framework applied to the evaluation process that is 
a way to “see” reality being aware of its complexity and multidimensionality but concurrently being able 
to “identify” the critical elements and “act” on them in order to modify them [7]. Nevertheless, in our 
vision, it is possible to reach this goal only by developing the awareness of the teachers, namely, their 
being able to look at the cognitive and metacognitive processes that surround their teaching practices 
[8]. This also means that the analysis conducted on the teaching activities cannot be conducted without 
and active and continuous confrontation with the teachers themselves, giving life to a process of mutual 
fertilization of thought, indispensable to carry out a truly transformative action and reach a real change. 

2 THE PROGRAM: “A JUMP INTO QUALITY”  
"A jump into quality" is a project that, as we have already explained, was promoted by the Teaching and 
Learning Center of the University of Verona, in collaboration with the University's Quality Assurance 
Board, and its aim is to promote the quality of teaching by focusing on an English Medium Instruction 
program offered by the University, the Master's Degree Course in International Economics and 
Business, a course of study entirely taught in English. The term English Medium Instruction refers to a 
training activity in which teaching is conveyed through English, which assumes the role of a vehicular 
language, in which the teachers undertake to adapt the disciplinary contents and objectives of the course 
to the possibilities offered by the linguistic medium [9]. The advantages of this choice are evident since 
it increases mobility opportunities and maximizes placement opportunities for the latter. However, it also 
has some critical elements, such as the risk to fall into a didactic flattening and minor expository depth 
on the part of the teachers, caused by the lower self-confidence that derives from expressing oneself in 

 
2 According to this perspective, to promote the quality culture means mainly investing in improving the faculty members’ teaching skills 

and, therefore, on the quality of the educational offer [2] 
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a language that is not one's own [10]. In this context, to study the way in which language contributes to 
the construction of meanings, also influencing the creation of disciplinary meaning in a complex context 
such as the academic one, represents an important richness. For this reason, the analysis of discursive 
practices was considered an adequate choice for this project: in fact, it allows to highlight the way in 
which the teachers construct meanings within the social space of the classroom, also allowing them the 
possibility to take a critical look at the actions concretely carried out in the classroom and to see their 
practices from a new point of view [11]. Moreover, it allows to reach this goal through a relatively open 
and flexible analysis process, which is capable to grasp the multiformity of the different contexts, and 
moreover it proves stable elements that allow the comparability of experiences [5]. Finally, the analysis 
of the discursive practices makes it possible to put in evidence the teaching profile of the teacher and 
his/her way of interaction with the students, and this aspect represents a very helpful element for the 
critical and transformative reading of the teaching moment, and at the same time, it allows a 
transdisciplinary reading of the teaching activities that focuses the attention on the “how” and not on the 
“what” of teaching. 

Hence, if one of the elements that characterize the project "A jump into quality" is the discursive practices 
analysis, another one is the peer observation, because the analysis of the discursive practices “acted” 
by a teacher during his/her courses, is possible only through the collaboration of the researchers 
involved in the Teacher and Learning Center, who are not "external" figures but teachers belonging to 
the Verona University with a specific pedagogical background and a precise heuristic experience.  

Peer observation is an approach that emphasizes the role of the social dimension by promoting a critical 
review of current practices and it is frequently used in Higher Education institutions within quality 
assurance. Gosling identifies three main different approaches to peer observation: the evaluation model, 
the development model and the collaborative model. In the evaluation model usually a “senior” colleague 
supervises a "junior" one in order to verify the compatibility of his/her practices with the institutional 
strategic goals and it is characterized by a hierarchical and top-down perspective. In the developmental 
model there isn’t any “valuative” intent but, even if the observer and the observed teacher have the same 
professional profile, often the observer has a stronger teaching experience in order to be able to 
“suggest” in the areas of improvement. In the end, the collaborative model adds to this framework a 
stronger cooperative dimension, promoting a shared reflection in order to define how to improve 
teaching practices [12]. "A jump into quality" follows a peer observation collaborative model because it 
is coherent with the development of an increasing in the awareness of the teachers involved in the 
project about what they are “really” doing during their teaching, considering this awareness essential to 
promote a teaching innovation that can be felt by the teachers as something that really “belongs” to 
them. Hence, in conclusion, we can affirm that the analysis of discursive practices and peer observation 
are the two “pillars” on which "A jump into quality" is based, but what are the methodological 
consequences of this? How did the project materialize? 

3 METHODOLOGY 
Firstly, it is important to underline that "A jump into quality" involved teaching concerning different subject 
areas, thus offering a faithful picture of the characteristic of the entire course study (International 
industrial policy, International Law, Quantitative models for business management and International 
Economics). Overall, 45 hours of lessons have been recorded and analyzed. 

The lessons were recorded in audio and video3, also collecting all the teaching materials (slides, 
graphics, etc.) and all the lessons were later verbatim transcribed in order to allow the discursive analysis 
of the lessons themselves. The lessons were transcribed firstly using a software and subsequently the 
researchers verified and revised all the transcriptions in order to guarantee the highest reliability (the 
transcriptions also reported pauses, interruptions, repetitions, etc.). 

The tool we used to analyze the discursive practices is developed starting from a methodological 
framework that integrates the Phenomenological Method and Grounded Theory. This integration is 
possible because these methods have important points in common: firstly, they have a specific focus 
on descriptive aspects; then they follow a heuristic principle according to which the faithfulness to the 
data is the turning point of all the methodological procedures and finally they strongly underline the 
necessity of not being influenced by a pre-existing understanding. In addition to these points of contact, 
these two methods can be positively intertwined because they "compensate" each other. Grounded 
Theory offers an operational formalization that Phenomenological Method does not possess, while this 

 
3 Registration took place through the PANOPTO platform provided by the University of Verona. 
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last one implies an overall vision of the phenomenon that sometimes can be “lost” by an excessively 
formalized procedure analysis [13]. 

This intertwining leads to develop a tool of analysis able to investigate the discursive practices in 
teaching contexts in order to define the teaching profile of the observed teacher, to identify the 
peculiarities of his or her ways of teaching and managing lessons and to define the modalities of his or 
her interaction with the students. The definition of this coding starts from an existing coding that has 
been developed in previous studies [5] [13], and then, according to the inductive nature of the 
methodological approach, adapted and revised in order to “adhere” to the characteristics of the specific 
fields. In this paper, we present only the coding that focus on the Categories, which represent the most 
useful aggregation for the type of analysis conducted here (obviously there are multiple labels 
corresponding to each category, which may slightly change according to the specificities of the analyzed 
contexts, while the categories represent a rather stable element). 

Table 1. Categories included in the coding system. 

Discursive 
actions 

Category 

Informative acts 

Explanatory acts 

Developmental acts 

Problematizing acts 

Assertive acts 

Purposeful acts 

Co-constructive acts 

Collaborative acts 

Relational acts 

Framework acts 

Direct teaching acts 

Active learning acts 

Evaluation acts 

Reflective acts 

Regulatory acts 

Here we present the characteristics of every category, putting in evidence the role that every category 
assumes in the analysis process.  

Informative acts are used to convey information about disciplinary contents: they are essential because 
they allow the transmission of contents, therefore we expect to find a consistent number of verbal 
exchanges that recognize themselves in this category, but, on the other hand, if their presence is 
excessive it may indicate a lesson conducted in a strong "teacher oriented" way. 

Often Informative acts are linked to the explanatory ones: indeed, often an explanatory act “goes deeper” 
into the disciplinary content firstly presented by an informative act, revealing its new facets and 
meanings.  For this reason, the presence of these acts, although their transmissive nature, represents 
the first step to a more analytical and systemic examination of the disciplinary content, often being the 
“joining link” with other acts such as developmental or problematizing acts.  

Then, developmental act’s category collects the discursive practices that establish connections between 
different concepts or between different reasoning levels: this represents a fundamental step for the 
development of argumentation, posing the basis for an in-depth analysis of a topic through a critical 
approach. For this reason, the developmental acts can be considered the first of the “opening acts” that 
are those acts that make the reasoning evolve towards new horizons. Nevertheless, also the 
problematizing acts have a similar function. 
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Problematizing acts embody a critical vision of the disciplinary content similarly to developmental acts 
but, while those ones reach this goal through the discovery of disciplinary “ramifications”, problematizing 
acts “do” this through the development of a “doubtful perspective”, allowing the students to develop a 
“discovery” attitude and showing them how it is possible to start from acquired knowledge in order to 
build new knowledge. 

The next category is the one that collects assertive acts that are the ones used by a speaker to express 
his/her own positioning within a discursive interaction. Within a teaching framework, these kind of 
discursive practices are important because, to make our position about a specific topic clear to our 
interlocutors allows a more conscious confrontation and puts the premises for an effective comparison. 

Linked to the assertive acts there are the purposeful acts that embody the action of taking a stand with 
respect to an open question. When a teacher puts in action a purposeful act, he/she highlights his/her 
decision-maker role without being commanding but, instead, showing students a way to assume a 
guiding role in a responsible way.   

Then, co-constructive acts are the ones used to involve others in a shared reflection and, for this reason, 
their use in a teaching framework reveals a student-oriented vision and the willingness to create in the 
learning environment a dialogic dimension that involves all the actors in a community of thought. 

Closely connected to co-constructive acts, there are the collaborative acts that, even if they are in some 
ways similar to the previous one, express closer exchange between the subjects. Indeed, collaborative 
acts refer to an action that is not simply coordinated (or separately enacted by different actors towards 
a single goal) but rather expresses a will to carry out an action in a common and shared way.  

After that, relational acts are the one that are used to express or consolidate the bonds between people, 
implicitly defining a common code based on mutual respect. These kinds of discursive practices are not 
often used in teaching context, due to the nature of the interaction, but, right for this reason, when they 
are present, they are very significant because they reveal the willingness to create a learning 
environment relationally connotated. 

Framework acts highlight the essential reference points within which a didactic action is inserted, 
revealing its logics and defining the background in which the teaching action is set: when a teacher uses 
these acts, he/she reveals his/her willingness to make the intentionality underlying his/her actions 
transparent, therefore making them more intelligible to the students and allowing them to be more aware 
of what “is going on” in the classroom. 

Direct teaching acts are the one that allow to connect different disciplinary contents (or different aspects 
of the same disciplinary content) belonging to different teaching moments: hence, they allow the 
students to acquire a deeper knowledge, because they reveal the intrinsically systemic nature of 
knowledge. 

On the other side, active learning acts are the ones that allow to "involve" the students in the teaching 
action, supporting their engagement through the construction of an exploratory and interactive way to 
build knowledge. 

Evaluation acts represent the way through which feedbacks are expressed and they reveal the desire 
to "tune" the interaction with the students, providing useful information to adapt their actions, where 
necessary. 

As regard reflective acts, they are used to reveal the cognitive activities connected to the “object” of the 
teaching action (therefore they are focused on the “what”) while the meta-reflective acts are used to “pull 
out” from the “black box” of the mind the thoughts that accompany the teaching action (therefore they 
are focused on the “how”). Their use in a teaching framework reveals a speculative and introspective 
willingness. 

Finally, the regulatory acts are the one used to "manage" interaction in the classroom, giving precise 
and operative indications to the students and showing the role of “the organizer” embodied by the 
teacher. 

Every kind of discursive act has a precise function: hence, the frequency of its use and the way in which 
it is connected to other discursive acts are relevant for the analysis of the teaching interactions because 
they indicate the teaching architecture that underlies the teacher's actions. For this reason, to use this 
coding in order to analyze a teaching moment means to put in evidence its specificities: right starting 
from this awareness it is possible to design or optimize a teaching innovation starting from the needs of 
a specific context, maximizing its effectiveness. Hence, with the use of this coding, we proceeded with 
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the longitudinal analysis of the discursive moves, which was followed by an analysis of the intertwined 
recurrences aimed at identifying any associations between labels. The goal of this second action was 
to bring to light the recurring patterns that have implicitly characterized the different training courses. 
The results of the two analysis concur to outline the peculiar traits of the teaching style of each teacher, 
while providing indications for a possible consolidation and strengthening of teaching methods and 
techniques. 

4 RESULTS 

4.1 Distribution of discursive acts  
Out of 2721 discursive acts, 95.8% are attributable to the teacher, while 4.2% to students. Table 2 shows 
the frequencies of the use of the different types of discursive acts, differentiated between teacher and 
students. 

Table 2. Distribution of conversational acts into categories and speakers  
(percentage calculated on the whole "International Law" course). 

Category Teacher Students 

Informative acts 22,5% 1,3% 

Explanatory acts 15,7% 0,0% 

Developmental acts 33,4% 0,3% 

Problematizing acts 1,4% 0,1% 

Assertive acts 0,2% 0,4% 

Purposeful acts 1,2% 0,2% 

Co-constructive acts 0,7% 0,8% 

Collaborative acts 0,0% 0,0% 

Relational acts 0,3% 0,1% 

Framework acts 3,2% 0,0% 

Direct teaching acts 6,5% 0,1% 

Active learning acts 0,0% 0,0% 

Evaluation acts 3,2% 0,1% 

Reflective acts 1,4% 0,3% 

Regulatory acts 6,0% 0,5% 

Tot 95,8% 4,2% 

Through the analysis of the teacher's discursive acts, it is possible to note a prevalence of 
developmental, informative and explanatory acts. Instead, the students mainly used informative, co-
constructive, assertive, developmental and reflective acts. The use of these types of acts certifies the 
students' willingness to take an active part in the teaching moment through attempts to co-construct 
knowledge and through the clarification of their own positioning during the discussion with the teacher 
of the processes by underlying it reflectively. 
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Table 3. Distribution of conversational acts into categories and speakers  
(percentage calculated on each subgroup of speakers). 

Teachers' discoursive acts % Students' discoursive acts % 

Developmental acts 34,9 Informative act 31,3 

Informative act 23,5 Co-constructive acts 19,1 

Explanatory act 16,4 Regulatory acts 11,3 

Direct teaching acts 6,8 Assertive acts 9,6 

Regulatory acts 6,3 Developmental acts 7,8 

Framework acts 3,3 Reflective acts 7 

Evaluation acts 3,3 Purposeful acts 4,3 

Problematising act 1,4 Relational acts 3,5 

Reflective acts 1,4 Problematising act 1,7 

Purposeful acts 1,3 Direct teaching acts 1,7 

Co-constructive acts 0,7 Evaluation acts 1,7 

Relational acts 0,3 Explanatory act 0,9 

Assertive acts 0,2 Framework acts 0 

Active teaching acts 0 Active teaching acts 0 

Collaborative acts 0 Collaborative acts 0 

But, if we consider the percentage of conversational acts used by the teacher within each lesson (fig 1.), 
it is possible to see, through the course, a different articulation of the acts, which can be grouped into three 
subsets.  

 
Figure 1. Graphic representation of the distribution of the conversational acts used by the teacher in the 
individual lessons of the "International Law" course (percentage calculated on the acts of each lesson). 

In the first two lessons, informative acts predominate, intertwined with a considerable percentage of 
developmental and explanatory acts. The presence of regulatory acts and direct teaching acts is also 
significant. In these lessons, there is a strong use of data, represented by the high number of informative 
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acts and argued in an articulated way through development documents and explanatory documents. 
The teacher presumably intends to create a theoretical presentation showing the complexity of 
disciplinary knowledge since she must integrate economic and legal knowledge. The presence of 
regulatory acts and direct teaching acts also shows that the teaching moment is firmly in the teacher's 
hands, who shows the students how the disciplinary contents are connected with pre-learned elements 
(mainly within the same course). 

This articulation changes from the third to the sixth lesson: the informative acts drop abruptly, while the 
developmental and explanatory ones increase. At the same time, the framework acts and the evaluation 
acts also increase considerably. This articulation is consistent with the teacher's purposes, who begins 
a case analysis after having presented a rich and articulated theoretical background in the first lessons. 
She carries out a detailed examination of real situations for the students through the developmental 
acts, concurrently showing the students the articulation of the lesson through the use of framework acts. 
On the other hand, the evaluation acts are used to give the students feedback: it is no coincidence that, 
starting from the third lesson, the participation of students increases. 

Between the sixth and seventh lesson, there is a further break as informative and regulatory acts begin 
to rise again, together with problematising and direct teaching acts; on the other hand, there are fewer 
developmental and explanatory acts. The teacher continues to present real cases reconnecting them 
with the theoretical elements previously illustrated. At the same time, however, she adds new knowledge 
through the informative acts and interprets them through explanatory and developmental acts. What 
represents a turning point is the introduction of an explicit critical dimension through the conjunction of 
developmental and problematising acts: the teacher intends to show the students the articulation of 
disciplinary knowledge characterized by a high degree of complexity. Then, she guides the students 
towards a deeper understanding of the contents, finding a harmonious position between transmissive 
and argumentative elements (informative and explanatory acts) through the analysis of critical cases 
(developmental and problematic acts). The students' reaction is significant because, after an initial 
"absorption" phase, they begin to actively participate by increasing their speaking turns in the eighth and 
last lesson.  

4.2 The recursive conversational structures  
The "combinations" of conversational acts recursively used by the speaker are now examined. 

4.2.1 The first lesson: detailed discussions to facilitate the acquisition of non-economic 
disciplinary knowledge  

Consistent with what is illustrated in the previous paragraph, a recursive structure emerges in the first 
lessons showing a juxtaposition of informative, explanatory, developmental and regulatory acts. 
Through this argumentative structure, the teacher intends to show the students the points of interest 
and then gradually enter depth through explanatory acts. Subsequently, she uses developmental acts 
in order to open a new perspective, a new vision of the concept and direct the students to a new or at 
least increasingly complex vision of the proposed theme. These are often followed by a regulatory act 
to clarify a key concept or warn of the imminent change of topic. The most typical pattern of the 
succession of these labels is the following one: 

Table 4. First recurring association of labels within the "International law" course. 

CATEGORY LABEL 

Informative act Provides information 

Explicative act Explains arguing 

Developmental act Exposes reasons 

Regulatory act Regulates the flow of speech 

This structure aims to "build the foundations" for a complex knowledge that integrates, for the students 
of the economic area, disciplinary contents which are typic of the legal area.  

The teacher's search for clarity is highlighted by this recursive structure in which the arguments, starting 
from a high level of data, become explicit and clear, starting from an explanatory act that shows the 
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depth of the content and developmental acts that indicate the steps of solid reasoning, in which the 
teacher "guides" the students. 

4.2.2 The second lesson: problematising to think deeply   
We can find the previous recursive scheme throughout the course with a gradually increasing degree of 
complexity. The teacher starts with lessons mainly aimed at the transmission of theoretical knowledge 
(the description of the European Union bodies and their functioning), to gradually arrive at a proposal of 
specific case studies that are deepened by considering the dialogue between the legal discipline and 
the economic sphere. 

From the middle of the course onwards, the informative, explanatory and developmental acts are 
anticipated by problematising acts, which become numerous and relevant. This frequently occurs 
according to the following articulation: 

Table 5. Second recurring association of labels within the "International law" course. 

CATEGORY LABEL 

Problematising act Reports a problem 

Informative act Provides information 

Explicative act Explains arguing 

Developmental act Exposes reasons 

Regulatory act Regulates the flow of speech 

4.2.3 The last lesson: Structuring argumentation to bring complexity to light 
The last recurring scheme intends to focus on the teacher's frequent use of direct teaching acts aimed 
at resuming previous contents or anticipating contents that will be proposed later. Frequently, during the 
lessons, articulations of discursive acts are similar to the following one: 

Table 6. Third recurring association of labels within the "International law" course. 

CATEGORY LABEL 

Direct teaching act Anticipates subsequent teaching contents / actions 

Informative act Provides information 

Direct teaching act Resumes previous teaching contents / actions 

Informative act Provides information 

5 CONCLUSIONS 
The results of the analysis of the discursive practices, which was carried out by involving the teacher in 
the analytical and reflective process, allowed her to become aware of her teaching posture and 
practices. The element that characterizes the posture of the teacher, who is required to support the 
students in the acquisition of knowledge relating to a disciplinary field, the legal one, different from that 
which mainly characterizes the course of study they attend, is the intent to bring the students gradually 
closer to complexity. Such purpose is achieved in two different ways. On the one hand, she progressively 
passes from transmissive acts aimed at the simple transmission of knowledge to opening acts aimed at 
an in-depth exploration of the discipline. On the other hand, her argumentation does not leave any 
conceptual passage implicit, thus favouring the identification of both the core elements of the discipline 
and the system of relations between the different concepts. The process and the results of the empirical 
investigation also made it possible to identify some strategies to optimize her teaching approach. For 
example, since she frequently resorts to the narration of exemplary cases, the case-based learning 
method could be useful to actively involve the students in these learning processes. Therefore, it is 
possible to affirm that faculty development programs based on a research approach, although requiring 
considerable commitment, allow supporting professionals through a feedback that is not the result of 
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subjective perceptions but of an empirical evidence co-constructed through a participatory and reflective 
process with all the participants. 
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EXPANDING PEER MENTORING OFFERINGS DURING COVID-19 TO 
AID STUDENT RETENTION AND ENHANCE EMPLOYABILITY 

C. O'Donnell, B. Murphy, B. Hunter, A. Toye 
Ulster University (UNITED KINGDOM) 

Abstract 
For the last year Ulster University has been working in partnership with Studiosity to offer a new 
coordinated and quality-assured Peer Mentoring Service via the university's VLE for all new first year 
students for delivery as a pilot initially during academic year 2021/22. 

The University has a high proportion of widening access students equating to 37.4% of undergraduate 
students for 2021/22. The main purpose of this new service is to aid student retention as part of the 
University’s Widening Access and Participation Plan and provide an additional route for first year 
students to seek one to one support in real time via technology. Such support is especially important as 
new students are not only having to adapt to the transition to Higher Education but are transitioning 
having had their final year of schooling severely disrupted by COVID-19. Another key goal is to 
encourage more males to make use of the service as substantially less males make use of existing 
Studiosity services. During the pilot we will also promote the use of new Taking Boy Seriously principles 
and will encourage more males to avail of mentoring opportunities (https://www.ulster.ac.uk/conference/ 
taking-boys-seriously-2021). 

Although different his new service will complement the Peer Assisted Study Sessions (PASS) peer 
mentoring scheme and the Studiosity ‘Writing Feedback’ Service that are already available and proving 
effective based on evaluation findings. It operates remotely on a similar platform to the existing 
Studiosity service offered but is different in that the students who need help, request help from their 
peers, student mentors, not staff. PASS offers group based facilitation mentoring and mentors are not 
paid. Studiosity mentors are paid as they gain mentoring work experience, training/skills development 
and employability benefits. The system will match on demand first years to suitable trained student 
mentors. It will allow first years to seek discipline specific support in real-time. Timely help can reinforce 
student learning, raise confidence and aid retention. It allows our talented final year student mentors to 
give something back to those starting their learning journey and acts a useful progression route for 
previous PASS mentors. 

During the design phase and from the onset we will be closely monitoring engagement and evaluating 
objectives. This paper presentation should be of benefit to anyone interested in peer mentoring and how 
it can be designed, delivered and evaluated effectively using technology. 
Keywords: Peer mentoring, student retention, employability, widening access, interactive analytics 
dashboards. 

1 INTRODUCTION  
Ulster University has a high proportion of widening access students equating to 37.4% of undergraduate 
students for 2021/22. Our annual Widening Access and Participation plans show the profiles across 
academic years 1].  

For the last year Ulster University has been working in partnership with Studiosity to offer a new 
coordinated and quality-assured Peer Mentoring Service via the university's VLE for all new first year 
students for delivery as a pilot initially during academic year 2021/22 [2]. 

The main purpose of this new service is to aid student retention as part of the University’s Widening 
Access and Participation Plan and provide an additional route for first year students to seek one to one 
support in real time via technology. Such support is especially important as new students are not only 
having to adapt to the transition to Higher Education but are transitioning having had their final year of 
schooling severely disrupted by COVID-19 [3]. 

Peer mentoring has many known benefits and is considered especially important by Ulster University [4 
& 5] during the digital pivot to online delivery methods in academic year 2020-21 due to COVID-19. 
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Peer Assisted Study Sessions (PASS), known as PASS@Ulster [2], is an internationally renowned and 
quality assured academic support and mentoring scheme with recognised networks. It has a European 
Support Centre in Lund, Sweden [3]. 

PASS offers group based facilitation mentoring and mentors are not paid. They gain Continuous 
Professional Devlopemnt and EDGE credit (https://www.ulster.ac.uk/employability/edge).  

Studiosity mentors are paid as they gain mentoring work experience, training/skills development and 
employability benefits. The system will match on demand first years to suitable trained student 
mentors. It will allow first years to seek discipline specific support in real-time. Timely help can 
reinforce student learning, raise confidence and aid retention. It allows our talented final year student 
mentors to give something back to those starting their learning journey and acts a useful progression 
route for previous PASS mentors. 

The impact of PASS has been shared widely [5-20]. 

Studiosity Student Connect Peer Mentoring [1 & 5] is a new coordinated and quality-assured Peer 
Mentoring Service which is being delivered via the university's VLE for all new first year students for 
delivery as a pilot initially during academic year 2021/22. 

Although different his new service will complement the Peer Assisted Study Sessions (PASS) peer 
mentoring scheme and the Studiosity ‘Writing Feedback’ Service that are already available and 
proving effective based on evaluation findings [20].  

It operates remotely on a similar platform to the existing Studiosity services which are offered but is 
different in that the students who need help, request help from their peers, student mentors, not experts.  

  
Fig.1. 

 

Ulster University recognises the importance and benefits of offering peer support and using data to 
evaluate the impact of such interventions [21]. All peer mentoring approaches aid retention, student 
success and have employability benefits [22]. 

2 METHODOLOGY 
This paper presentation was originally intended to be delivered face to face. It will now be delivered 
digitally.  
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The digital paper session will be recorded digitally and will share key evaluation findings before and 
during the pilot which demonstrates the many proven benefits of peer mentoring for mentors, student 
mentees, staff and the university that are shaping/informing key decisions at Ulster and for this new 
service. 

It should benefit anyone interested in peer mentoring and how it can be delivered effectively using digital 
methods in times of crisis.  

It will: 

• Share key information about the key stages in setting this up effectively including the importance 
of implementation plans/timelines, communication plans, engagement with key stakeholders, 
mentor ratios required, recruitment of mentors, promotion to new mentees, design and 
functionality decisions, training requirements etc. 

• Demonstrate outputs developed during the pilot phase for promotion. 
• Outline key decisions that are making it effective. 

• Showcase interactive analytics dashboards that are informing key design decisions and will 
monitor/evidence impact during the evaluation phase. 

• Share early evaluation/usage findings, lessons learned and plans beyond the pilot. 

3 RESULTS 
It will share key evalution findings of PASS peer mentoring to date. It will also share the Studiosity 
Student Connect finding during the implementation phase of the new service. From the onset we will be 
closely monitoring engagement and evaluating objectives.  

This paper presentation should be of benefit to anyone interested in peer mentoring and how it can be 
designed, delivered and evaluated effectively using technology. 

During the digital presentation the presenters will share early research findings, lessons learned and 
plans beyond the pilot. 

It will also share key evaluation findings before and during PASS, some of which are highlighted as 
follows. More detailed findings will be provided via the digital presentation. 

Some of the recognised benefits for mentors, mentees and staff/University are as follows. 

 
Fig.2. Mentor. 
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Fig.3. Mentees. 

 
Fig. 4. Staff/Ulster University. 

The new pilot is just beginning but we will seek to capture similar impact for and will share findings to 
date and future plans during this digital presentation. 

4 CONCLUSIONS 
In conclusion PASS peer mentoring has been running successfully in some disciplines at Ulster 
University since 2010. Since then other schools joined for Widening Access and Inclusivity benefits. 
New programmes are still joining during 2021/22.  

The new Studiosity Student Connect Peer Mentoring Service has just launched. This digital paper will 
share key findings to date and will also share plans to capture impact in the future.  
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THEY UNDERSTAND WHAT IT TAKES: TEACHER AGENCY IN
UNIVERSITIES

M. Kusters

ICLON Leiden University (NETHERLANDS)

Abstract

Introduction:
The importance of promoting Teacher Agency in universities stems from the assumption of positive
relationships with teacher learning, teacher well-being, and engagement (Toom, Pyhältö, & Rust, 2015;
Vähäsantanen, Paloniemi, Räikkönen, & Hökkä, 2020). Several conceptualisations and characteristics of
Teacher Agency have been presented (Toom et al., 2015). Briefly, Teacher Agency can be defined as
teachers' ability to act purposefully - where influencing work practice, shaping work practice, and acting
with regard to one's professional identity play an important role (Vähäsantanen, Räikkönen, Paloniemi,
Hökkä, & Eteläpelto, 2019). However, there is a lack of a clear conceptualisation of Teacher Agency.
This project aims to thoroughly conceptualise Teacher Agency in a university context. If we know what
characteristics and actions make a teacher agentic, we can more purposefully promote Teacher Agency.

Research question:
What characteristics of Teacher Agency can be identified in the academic teaching practice?

Method:
In our attempt to understand this hard concept to grasp, we examine five categories that imply agency;
i.e. decision making at work, being heard at work, participation in shared work practices, transforming
work practices, and negotiating professional identity (Vähäsantanen et al., 2019). For this purpose, semi-
structured interviews were conducted with Dutch academics (N=35). Participants ranged from early
career academics to full professors. Approximately equal numbers of men (n=20) and women (n=15)
participated. Academics from different faculties who held or were in the process of obtaining a teaching
qualification were approached. The online interviews lasted between 40 and 60 minutes. The coding
process is iterative in nature and aims to adapt and reform the five categories to the university context.

Preliminary findings:
All participants experience a great deal - though not complete - freedom of decision making in the design
of their course. Course development is often the responsibility of the lecturer, which provides a sense of
ownership over educational practice. However, there are differences in academics not being heard by
their supervisor when it comes to work pressure, among other issues. There is a lack of recognition for
being an excellent lecturer, which makes one feel unsupported in teaching. The best way to get
promoted is to do excellent research, which is a contradiction as academics need to research and teach.
During the presentation, I will elaborate on the theoretical background and the final results of this study.
Reformed or modified characteristics of Teacher Agency will be presented.
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EXPERIENCE ON THE IMPLEMENTATION OF RUBRIC-BASED 
ASSESSMENT IN HIGHER EDUCATION 

A. Domínguez-Martín, M. Gómez-Guzmán, J. Díaz-Castro, J. Moreno-Fernández, 
M. Sánchez-Santos, M. López-Frías, M.J.M. Alférez, M. López-Viota, J. Valverde-

Pozo, A. Soriano-Lerma, M. García-Burgos, M.J. Sáez, M.E. García-Rubiño,  
I. López-Aliaga 

Faculty of Pharmacy. University of Granada (SPAIN) 

Abstract 
According to Jönsson and Panadero, rubrics are “assessment instruments designed to assist in 
identifying and evaluating qualitative differences in student performance” [1]. Although the use of rubrics 
in education started in the late 1990s, their implementation at Higher Education level has been delayed. 
At the very beginning, rubrics were not trusted as a reliable method to assess more complicated learning 
objectives. However, they have been proved to be both a consistent and fair evaluation tool hence, they 
are currently considered an outstanding approach for formative assessment. 
In the academic year 2020/2021, the Multidisciplinary Teaching Team at the Faculty of Pharmacy, at 
the University of Granada has included in its training program a formative course devoted to introducing 
teaching staff to this novel assessment tool. This course encouraged the use and design of rubrics 
among teachers and promoted their implementation in different teaching areas through practical 
examples. Discussions on such results highlighted three main outcomes: (1) the need for careful 
planning; (2) the use of concise instructions within the rubric; and (3) a clear and proper correlation to 
the learning objectives described in the learning guides. 
In this work, we will analyze the use of rubrics in Higher Education and provide several examples that 
were implemented after their development during the aforementioned formative course. The satisfaction 
survey carried out on students and teachers will be also shared, followed by a discussion on the 
advantages and disadvantages encountered during the implementation, under a pedagogic point of 
view. 
Keywords: rubric; assessment; multidisciplinary teaching team; formative assessment; collaborative 
teaching. 

1 INTRODUCTION 
The European Higher Education Space has promoted the development of educational changes that 
affect the relationship of teachers and students with knowledge [2]. Such changes have triggered the 
implementation of numerous innovative proposals, contributing to qualitatively improving the teaching 
practice and, consequently, the learning process and results. One of the relevant changes refers to the 
prominent importance currently assigned to learning and the student, in contrast to the traditional 
emphasis placed on teaching and the teacher. In this context, in recent years there has been some 
concern to resolve the differences between what the university accredits as knowledge and the student's 
ability to use and apply it [3]. Faced with this situation, we agree that we must question some of the 
predominant evaluation methods [4]. 
In this sense, formative evaluation refers to evaluation systems whose main purpose is to improve student 
learning and the functioning of the teaching-learning process [5]. In this evaluation, the procedures used 
by the teachers respond to the individual characteristics of students and have the purpose of regulating 
the didactic process, knowing the progress and learning needs of the students. To carry out this 
assessment, such training needs can be considered as deficiencies, perceptions, discrepancies or 
democratic responses [6]. This approach involves considering both the technical or technological aspect 
of the evaluation and also its human, critical, reflective, formative and negotiating dimension. 
Since its implementation, The European Space for Higher Education has started to make some 
substantive changes in the evaluation processes of university students [7,8]. 
Rubrics have emerged as a valuable tool to assess competencies and despite their interest; they cannot 
solve all the difficulties associated with the evaluation processes. However, it is not very well known what 
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this term refers to, being commonly associated with signing or subscribing. The term rubric, in the context 
of evaluation, comes from the English scoring rubric, which literally translates as “rubric to score”. Indeed, 
it is clear that it is an assessment instrument used to score or at least rate the student´s performance. 
Perhaps English speakers who proposed the term added this adjective (punctuation) to the noun (rubric) 
to denote a special kind of rubric. In the case of this communication, the definition that the authors have 
considered is the one proposed by Jönsson and Panadero, who describe rubrics as "assessment 
instruments designed to help identify and evaluate qualitative differences in student performance" [1]. 
There are two types of rubrics, distinguished according to their scope or degree of analysis: holistic 
rubrics and analytic rubrics [9]. On the one hand, holistic rubrics provide a unitary vision, treating what 
is evaluated as a whole, without going into the analysis of the components. The descriptors of the holistic 
rubrics are more general and the score that is assigned through them is global. On the other hand, 
analytical rubrics break down what is evaluated into essential parts, using concise and specific 
descriptors that often include different quality indicators. Each dimension or criterion is scored 
separately, to later add these individual assessments and calculate an overall score [10]. The use of 
one or the other will depend on the evaluator and their degree of adaptation to the evaluated object. 
Holistic rubrics are useful when it is not possible or it is very difficult to evaluate independent criteria 
because there is an overlap between them. In these cases, the evaluation criterion is usually implicit in 
its descriptors [11]. This type of evaluation determines a high degree of reliability or agreement between 
the different evaluators, since the resulting judgments are of a general nature and do not go into too 
much detail. However, as Wolf and Goodwin [10] warn, holistic evaluations are often not adequate to 
provide detailed information and evidence about the evaluation process. For example, in an evaluation 
of the student performance, it is much more appropriate to use an analytical rubric, since it allows 
addressing the performance observations in a more specific way and also facilitates the return of 
information to the student [10]. 
Holistic rubrics are generally used when errors or deficiencies in some part of the process can be 
tolerated if the final result is acceptable. Additionally, they are also used when creativity is one of the 
expected characteristics of the learner's work, and therefore, there is no definitive correct answer. This 
type of rubric allows a quicker evaluation than the analytical one. However, its problem is that the 
information they provide is not as concrete in terms of the level reached in each of the criteria, neither 
for the student nor for the teacher [12].  
On the contrary, analytical rubrics are more suitable when a more or less concrete answer is expected 
from the learner. In this sense, creativity is not a valued characteristic in the answers provided by the 
student. This kind of rubric provides feedback to both teachers and learners on the specific development 
of each criterion, which provides important information on the weaknesses or strengths of each learner. 
However, despite this great advantage, there is also the disadvantage that, when used, assessment is 
more time-consuming and costly, due to the difficulty in designing the assessments as well as in 
obtaining the results themselves [12].  
Due to everything indicated, the Multidisciplinary Teaching Team (MTT) of the Faculty of Pharmacy of 
the University of Granada, during the 2020-2021 academic year, has included in its training program a 
course dedicated to promoting the use of the rubric as a method of evaluation of the students among 
the teachers involved. 

2 METHODOLOGY 
Throughout the academic year, and after the training received on the elaboration and use of rubrics, the 
teachers of the MTT implemented this evaluation methodology in their classes. Subsequently, a survey 
with 17 questions was conducted among the students in each of the groups where the rubric was used 
to know their opinion about the implementation of rubrics along the academic year 2020/2021, using the 
Google Forms tool. 
Another different survey was given to junior and senior teachers in which they had to answer 17 
questions. The first 7 questions were related to the details of their teaching (Bachelor’s degree, subject, 
etc.) while the following 10 questions were devoted to their personal opinion on the implemented rubrics. 
The questions included in it were intended to know their opinion on the use of this evaluation tool. 
The data collected in these surveys was not anonymous. All participants were conveniently informed 
that the obtained results would be analyzed with teaching purposes and used for the present publication, 
thus completing the survey implied explicit consent to this purpose. In the case of teachers, it also meant 
their participation in the authorship of this proceeding. 

3747



 

 

3 RESULTS 
Different rubrics were implemented in a wide variety of subjects: Physical Chemistry (Degree in 
Pharmacy), Instrumental Techniques (Degree in Pharmacy), Human Physiology (Degree in Nutrition and 
Dietetics), Human and Cellular Physiology (I and II) (Degree in Pharmacy), Inorganic Chemistry (Degree 
in Pharmacy), Physiology and Physiopathology of Nutrition (Degree in Food Science), Clinical Physiology 
and Biochemistry (Degree in Pharmacy). Some examples of rubrics are shown in Table 1 and 2. 

Table 1. . Example of an implemented rubric to assess video presentations.  
Prepared by Teachers of the Inorganic Chemistry Department. Faculty of Pharmacy.  

Evaluation 
criteria 

Level 1 
You can do better 

Level 2 
Room for 

improvement 
Level 3 

Great job 
Level 4 
Genius 

Structure of the 
information 

It doesn’t look like 
there is a structure 
at all 

There is some 
disorganization 

Most of the information 
is organized in a clear 
and logical way 

All the information is well 
organized, with a clear 
sequence and logic 

Audiovisual 
support 

It lacks audiovisual 
support (images, 
animations, text, etc) 

The presentation is 
accompanied by 
inappropriate or 
uninteresting 
audiovisual support 

The presentation is 
accompanied by 
appropriate audiovisual 
support 

The presentation is 
accompanied by particularly 
attractive, interesting and 
high-quality audiovisual 
support 

Exposition 

Verbal (tone of 
voice) and non-
verbal (poor posture 
or eye contact) 
language is 
inappropriate. 
He/She reads a text 

Verbal and non-verbal 
language is sloppy. 
Lacks resources to hold 
the attention 

Verbal and non-verbal 
language is appropriate. 
The video is interesting 
at first, but it becomes 
progressively 
monotonous and he/she 
does not succeed in 
keeping the interest of 
the audience until the 
end 

Verbal and non-verbal 
language is excellent. It 
calls very much the 
attention of the audience 
and keeps the interest 
throughout the video 

Communicati
on skills 

His/her 
pronunciation is so 
poor that is difficult 
to understand the 
video 

Pronunciation is correct 
most of the times but 
he/she frequently uses 
unnecessary pauses or 
fillers 

Pronunciation is correct. 
However, it lacks fluidity 

Communication is fluent 
throughout the presentation. 
His pronunciation is 
excellent and there are no 
unnecessary pauses or 
fillers 

Vocabulary 

Vocabulary is far 
colloquial, he/she 
does not use 
appropriate chemical 
terminology 

He/she uses chemical 
terminology but 
vocabulary is not 
appropriate for the level 
of the audience, and so 
understanding is limited 

He/she uses appropriate 
terminology for the 
audience. However, 
when new terms are 
introduced, and 
definitions are not 
provided 

He/she uses appropriate 
terminology for the 
audience.  When new terms 
are introduced, their 
definition are provided 
didactically as well 

Allotted time 
It does not fit the 
allotted time, 
excessively long 

It does not fit the allotted 
time, insufficient (short) 
to develop the topic 
correctly 

It fits the allotted time 
but with a hasty ending 
due to lack of time 
control 

It perfectly fits the allotted 
time and there is a 
conclusion 

Knowledge of 
the speaker 

He/she does not 
demonstrate 
knowledge 

He/she demonstrates 
limited knowledge, 
which leads to 
continuous rectification 
of errors during the 
presentation 

He/she demonstrates 
good knowledge. There 
are no errors during the 
presentation, but he/she 
shows insecurity 

He/she demonstrates 
extensive knowledge. There 
are no errors during the 
presentation and 
demonstrates self-
confidence 

Video 
usefulness 

It is not possible to 
extract knowledge 
from the video 

Watching the video 
generates more doubts 
than conclusions in the 
audience 

The video is correct but 
lacks added value (that 
is, you would honestly 
not recommend it 
because it does not 
provide quality/useful 
information) 

The video allows you to 
learn something about the 
subject. You would certainly 
recommend it 
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Table 2. Example of an implemented rubric to assess written academic work. Prepared by Teachers of the 
Physiology Department (Clinical Physiology and Biochemistry. Degree in Pharmacy). 

ASPECTS TO 
EVALUATE 

SUSPENSE 
(0-4.99) 

APPROVED 
(5-6.99) 

NOTABLE 
(7-8.99) 

OUTSTANDING 
(9-10) 

Presentation 

The work does 
not meet any of 
the established 
format, wording 
and length criteria 

The work meets some of 
the established format 
and length criteria, but 
does not meet the 
requirements of good 
writing 

The work is well 
structured and meets 
most of the established 
format, wording, and 
length criteria 

The work fully complies 
with the structure of the 
text, clarity, simplicity and 
precision. It also meets all 
the established format and 
extension criteria 

Index 
 
Excludes this 
section in the 
work 

The index is not always 
related to content and 
pagination. 

Index with clear 
relationship with 
contents but the 
pagination is not correct 

Index with clear 
relationship between 
content and pagination. 

Abstract 
Excludes this 
section in the 
work 

The work does not meet 
the requirements of a 
good summary 

The summary is well 
organized and has the 
established extent, has 
a logical order but does 
not identify the main 
ideas 

The summary is well 
organized, has a logical 
order, and shows the main 
ideas 

Material and 
methods 

Excludes this 
section in the 
work 

The work does not meet 
the requirements of a 
material and methods. 
Lacks data on the 
collection of information 

The work partially 
meets the requirements 
of a material and 
methods. Describes 
some data about the 
collection of information 

The work meets the 
requirements of a material 
and methods. Describes in 
detail the collection of 
information 

Organization 
and content 
structure 

The form of 
organization and 
structure of 
content are not 
adequate 

The selection criteria, 
and the way of 
organization and 
structure of the contents 
can be improved 

The selection criteria 
are adequate but the 
way of organization and 
structure of the contents 
can be improved 

The selection criteria and 
the way in which the 
content is organized and 
structured are appropriate 

Results 
Excludes this 
section in the 
work 

The results do not agree 
with all the objectives set 
in the work and are not 
expressed correctly 

The results are 
structured correctly, in 
an orderly and clear 
manner, they agree 
with all the objectives 
set out in the work 
although they are not 
expressed correctly 

The results are structured 
correctly, they agree with 
the established objectives, 
they are well presented, 
and they are also 
illustrated with tables and 
graphs 

Conclusions 
Excludes this 
section in the 
work 

Not all conclusions are 
well formulated and 
expressed 

The conclusions are 
well formulated and 
expressed but the main 
ideas are not always 
highlighted 

The conclusions are clear 
and precise, highlight the 
main ideas and respond to 
the objectives set 

References 
(Vancouver 
style) 

Excludes this 
section in the 
work 

Few references have 
been used in relation to 
the minimum number set 
and very recent 
references are not 
included. Many require 
review according to 
Vancouver standards 

A list with an 
appropriate and up-to-
date number of 
references is included 
but some references do 
not conform to 
Vancouver standards 

A list with an appropriate 
and up-to-date number of 
references is included. All 
references conform to 
Vancouver style 

Spelling and 
grammar 

The text requires 
close attention in 
this regard. 

The text has many 
spelling and 
grammatical errors. You 
need many fixes in the 
hotfix (more than 10). 

It has some spelling 
and grammatical errors, 
which can be improved 
with the Word checker 
(between 5 and 10). 

The text has no spelling or 
grammatical errors. 

Delivery time  

Deliver work after the 
deadline 

 

Deliver the work within the 
agreed time frame 
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3.1 Teacher survey on rubrics 
A total of 9 teachers completed the survey, from which 5 were junior teachers and 4 senior teachers. 
Teachers belonged to Physical Chemistry, Inorganic Chemistry and Physiology departments. All junior 
teachers teach at the Bachelor's Degree in Pharmacy and one of them also in the Bachelor's Degree in 
Sport and Exercise Sciences. On the other hand, senior teachers are involved in the Bachelor's Degree 
in Pharmacy and in Food Science and Technology. 
Interestingly, all junior teachers are in charge of subjects located within the first two years of each 
Bachelor’s Degree, thus interacting with less mature students, while senior teachers participate in more 
advanced subjects. This factor should be taken into consideration since it is reflected in the kind of 
activities that junior and senior teachers evaluate through rubrics. 
Only 4 of the 5 junior teachers actively implemented rubric assessments during this academic course, 
with the evaluation tasks being distributed between the assessment of (1) practicum laboratory skills 
(50%), (2) complementary activities supporting the theoretical contents such as flash cards (25%) or 
oral presentations (25%). On the other hand, all senior teachers applied their rubrics, with 66% of the 
activities evaluated being oral presentations, followed by the preparation of different kinds of reports 
(critical analysis, monographies, summaries, etc.). 
100% of teachers (junior and senior) were satisfied with the implementation of their rubrics, which were 
either implemented by the teacher (60% junior vs 80% senior) or used as a co-evaluation method (40% 
junior vs 20% senior), with most of the teachers (90%) supporting the benefits of giving the rubrics in 
advance to the students. 
While all junior teachers agree that the rubric is an excellent method to evaluate the skills and 
competences acquired throughout the course, 20% of them consider that rubrics are not such an 
efficient method to evaluate knowledge. It should be noted that this opinion is coincident with that 
obtained in the senior teachers’ survey. Nevertheless, 100% of them (junior and senior) strongly believe 
that rubric assessment reduces certain subjective interpretations during the evaluation process, 
focusing on specific assessment criteria, which help both teachers and students to achieve the required 
deliverables, knowledge, and competences. Hence, the implementation of rubrics is considered an asset 
for the improvement of the teaching-learning process and so, 100% of junior teachers and 75% of senior 
teachers are willing to repeat the experience in the next courses. However, 50% of them (junior and 
senior) have detected room for improvement in their rubric design. 

3.2 Students survey on rubrics 
On the other hand, opinions of students belonging to Inorganic Chemistry, Clinical Physiology and 
Biochemistry or Pharmacology courses were gathered anonymously.  
Considering Inorganic Chemistry (basic subject studied in the 1st year of the Degree in Pharmacy), a 
total of 26 students completed the online survey. From the point of view of usefulness for teachers, 
96,2% students reported that the use of rubric, as a learning and assessment tool, allows a more 
objective and precise evaluation. All the students considered that the rubric forces the teaching staff to 
clarify the aspects that they will evaluate; 96,2% indicated the rubric can help the teacher verify the level 
of competence and/or the acquired learning and 92,3% claimed that the rubric illustrates their work. 
Regarding the perception of the use of the rubric by students, all of them point out that it allows knowing what 
the teacher expects, provides feedback, informs about the aspects to be evaluated and the score evaluation 
system, verifies the level of skills and/ or learning acquired and provides evidence of the work done. 
In general, students positively value the use of the rubric to evaluate, and recommend continuing with 
its use since it clarifies the learning objectives, offers the possibility of self-assessment, and provides 
transparency in the evaluation process, leading to higher satisfaction. The students indicated that the 
rubric system used (evaluation criteria and scores) is clear, precise, and facilitates monitoring and the 
evaluation itself. Students also showed a higher percentage of positive responses to the questions 
related to the specific teaching activities that can be evaluated with a rubric: class activities and 
teamwork (84,6%), and oral presentations (73,1%). Laboratory practices were the worst valued activity 
to be evaluated using the rubric. 
The main advantages that students highlight of the use of the rubric are that the evaluation is more 
precise, transparent and objective by knowing the criteria to be evaluated, and that the score and 
feedback help them improve. On the other hand, among the main disadvantages of using rubrics, 
students point out the limitation in the autonomy and creativity of the student, and that it can be difficult 
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to choose a single description when the student's work is at different levels and leans towards multiple 
criteria. 
In relation to Clinical Physiology and Biochemistry, included as a compulsory subject in the Degree of 
Pharmacy (4th year), the rubric was designed to score written assays (as described in the material and 
methods section). A total of 24 students completed the survey. Over 90% agreed that the rubric 
enhanced their awareness of what was expected in the task, clarifying the learning objectives and 
facilitating their achievement. 100% of students concurred that the rubric was an useful assessment 
method due to its transparency and objectivity, all of them supporting the fact that knowing the scoring 
criteria beforehand contributed to improving their performance and their mark. Around 80% postulated 
that rubrics provide guidance both to the students and teachers. They allow easier feedback for the 
student through the identification of mistakes, as well as for the professor to emphasize and correct such 
errors for subsequent assignments. Upwards of 95% of students were satisfied with the results achieved 
with the implementation of rubrics for written essays, making a point of their clarity and conciseness 
during the evaluation process. Some disadvantages were also suggested, such as lack of flexibility 
when scoring or the inability to adjust the rubric to students with special needs. The preferable tasks to 
be potentially evaluated with rubrics were oral presentations, laboratory skills and productive attendance 
to class; a considerable number of students claimed that rubrics were not suitable for the evaluation of 
theoretical knowledge, where a more open evaluation method is needed. Lastly, students recommended 
using rubrics again and appreciated the effort to design and introduce new assessment methods and 
being part of the evaluation process.  
Regarding Pharmacology II, also a compulsory subject studied during the 4th year of the Pharmacy 
degree, the satisfaction survey about the implementation of the rubric to assess the creation of 
flashcards by the students (activity carried out to promote the memorization of drugs) was fulfilled by 44 
students enrolled in the course. The results were very similar to those obtained for the rubrics on the 
other subjects analyzed. 
More than 95% of students agreed that the rubric allowed a more objective and precise evaluation of 
their work, because it clarified the objectives and the different aspects to be assessed. More than 90% 
stated that it was useful to know what the professor expected from their work. Moreover, they claimed 
that it helped understand the characteristics of the task. They also appreciated the feedback provided 
to improve their work. Students highlighted that this system is visual, simple, well explained, brief and 
clear. Moreover, they found it helpful with the follow-up and said that it made the task easier to rate. In 
fact, nearly 85% stated that, in their opinion, it helped the professor to realize the work performed and 
the knowledge acquired. 
Students found the more appropriate activities for this kind of evaluation to be class activities (72,7%), 
teamwork (54,5%) and oral presentations (36,4%), being laboratory practices the worst valued (29,5%). 
The main advantages highlighted were knowing what the teacher asks, how they are going to be 
evaluated and that it could be used like a guide to focus the work and go to the point. On the other hand, 
the main disadvantages found were that it leaves less room for imagination and freedom, and the need 
to adjust the work to this form of evaluation, so if something was missing it would be penalized. 
Remarkably, due to the advantages explained above, all the students recommended continuing to use 
rubrics to assess the creation of flashcards. 

3.3 Advantages and Disadvantages of using Rubrics  
After the implementation of the rubrics and the completion of the surveys, the teachers agree in 
indicating different advantages and disadvantages in the use of this teaching evaluation tool: 

3.3.1 Advantages for students 
• Provide the evaluation method in detail and clearly. Then, you know how to get a certain score. 
• Students are evaluated objectively, quickly and efficiently with rubrics. Which helps students to 

organize themselves better. 
• Rubrics help to better understand the grade in comparison with a traditional numerical grade. It 

allows a preparation aimed at achieving the competences of the subject evaluated. 
• Rubrics allow the students themselves to get involved in detecting their strengths and 

weaknesses, even before doing the work. Thus, it can be a reason to consult with the tutor to 
solve or help in the process of improvement of weaknesses, as well as knowledge directed to the 
use of their strengths in the group work. 
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• Rubrics allow external consultation of the qualifications since they also provide qualitative 
evaluations. 

• Students are objectively and reflectively involved in the quality of their own work as well as with 
the work of their colleagues. 

3.3.2 Advantages for teachers 
• Evaluation by this method allows the teacher to assess activities that usually are not evaluating 

with traditional tests. 
• Provides feedback on the effectiveness of the teaching methods used between students-teachers 

and teachers-teachers. 
• The assessment approach requires a clear approach, with detailed specific objectives, 

expectations and standardization of the process, applicable to all teachers involved in the 
assessment. 

• Allow monitoring and recording the continued progress of students. 

3.3.3 Disadvantages 
• It is difficult to choose an option when the students are at different levels and touch multiple 

criteria. In this case, rubrics must be accompanied by other evaluation systems, especially 
focused on the process. 

• Resistance of teachers in using rubrics. 
• Creating rubrics takes time and effort. 
• Tendency students only work exclusively based on criteria that are going to be evaluated in the 

rubric. It focuses only on the results and they do not turn out to be complete in the evaluation 
process. 

• Student performance is not evaluated only by rubrics. 
In summary, rubrics can be a very useful tool as a complement in the evaluation processes. Rubrics 
contribute significantly to student achievement and generally save teachers time in the assessment 
process. It also contributes to a better understanding between students and teachers. In addition, the 
knowledge that is intended to be acquired from the different subjects at all education levels is achieved. 

4 CONCLUSIONS 
The suspension of face-to-face classes at the Spanish University, derived from COVID-19 health crisis, 
affected not only the teaching methodology, but also the continuous assessment tests. In this sense, in 
a statement issued on 30th March 2020, the CRUE (Conference of Rectors of Spanish Universities, in 
Spanish) indicated that the assessment tools, including continuous assessment, should be consistent 
with the situation and redefined in the shortest time for each subject. Students should be informed about 
how the extent to which the continuous or final evaluation processes would be affected by the 
incorporation of different virtual evaluation tools. The continuous evaluation of students consists of a 
series of tests that each teacher considers appropriate. It goes hand in hand with the acquisition of 
competencies in the matter, and they are worth a percentage in the final mark, which must be explained 
to the student. One of the tools used in online teaching for continuous evaluation has been rubrics, 
which have been proven to be very effective, and can also be implemented in face-to-face classes, since 
it is a tool that does not seem to depend on the type of teaching (virtual or in person). 
The rubric offers advantages for both the students and the teacher, since with these instruments the 
students have more information. They can self-evaluate because they know the evaluation criteria 
beforehand. It increases the students' responsibility and the quality of their work, since they can revise 
their work before submitting it to the teachers, based on the criteria set out. In addition, rubrics help 
students to think deeply and facilitate a global understanding of the subject. Regarding the advantages 
that these instruments offer teachers, it should be noted that they are easy to use and to explain to 
students. They increase objectivity in the evaluation and they make the scoring easier. They also provide 
feedback on the effectiveness of the teaching methodology used and help the student to adapt to the 
teacher's expectations.  
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Abstract1 
Many national and European documents attest to the increasing of early school leaving and educational 
poverty for Italy's north-east area. To tackle this negative trend, it is important to implement preventive 
strategies from childhood so that children can be involved and accompanied in educational paths to be 
protagonists both of their learning processes and the change of their territory. Entrepreneurship 
education is indeed a Life Skills approach that brings a set of benefits both to the individual subjects 
who take part in it and to the territorial context in which these programs are located. 

The "Bell'Impresa" project has the specific objective of promoting the entrepreneurship of minors through 
"doing" as a direct tool to combat hardship and the growth of a generative network of citizens aware of 
the change they can bring in their context and in the community. Through the promotion of 
entrepreneurship, it is intended to stimulate in young people (8-10 years old children and 11-13 years 
old teenager) the adoption of an attitude of personal responsibility, resourcefulness, creativity, and spirit 
of initiative, helping to make the children actors with skills, passions, and dreams useful for their personal 
growth and the change of the context in which they live. The lines of intervention include both school 
and extracurricular cooperative workshops in which students will work on living the space and opening 
the school to the territory, as well as real school cooperatives, where they are asked to produce furniture 
with recycled materials or services that in the future may be an integral part of the school's activities. 

This paper aims to present the results of a monitoring and training intervention that involved educators 
who coordinate the project's activities to gain awareness of the meanings of school cooperatives, their 
strengths, and elements of possible improvement. The ultimate goal was to bring out the pedagogical 
theory inherent in everyday educational practices. The tool used to facilitate the achievement of these 
objectives is the shared construction, in round-robin mode, of mind maps having as an object of 
reflection the expression "school cooperative". 

The results of the mental mapping analysis highlighted some conceptual islands that characterize the 
experience of educational cooperatives. School cooperatives are considered an educational, teaching, 
and social innovation model based on business simulation. By building, experimenting, and reflecting 
on these experiences, young people can develop transversal skills essential for their personal growth. 
Two key elements for the effectiveness of such experiences are building educational networks and 
relationships. 

Although limited in terms of participation, the educational experience presented in this study has a 
twofold added value. In the first place, it constituted an important milestone for all the participants. 
Educators were able to pause and reflect on their experiences and discuss with colleagues to gain 
awareness of the present and possible lines of future development; the project coordinators had the 
opportunity to monitor the project's progress by collecting qualitative data difficult to collect. Secondly, 
disseminating these results can increase the debate on school cooperatives, whose scientific literature 
is still limited. 

Keywords: Entrepreneurship, School cooperatives, Experiential Learning, Educational networks, Early 
school leaving.  
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1 THE CONTRIBUTION OF THE ENTREPRENEURSHIP EDUCATION TO 
TACKLE EARLY SCHOOL LEAVING  

The north-eastern area of Italy is witnessing an increase in early school leaving and educational poverty 
[1]. Emergency remote schooling during the Covid-19 lockdown accelerates education inequalities in an 
unprecedented trend, especially where before the pandemic was already high [2]. To tackle this negative 
trend, it is important to implement preventive strategies from childhood so that children can be involved 
and accompanied in educational paths to be protagonists both of their learning processes and the 
change of their territory. Implementing a 'whole-school approach' [3] is a priority as it includes primary, 
secondary and tertiary prevention measures and the creation and strengthening of educational networks 
within those contexts where these students daily live. 

Entrepreneurship education is a life skills approach [4] [5] [6] that brings a set of benefits both to the 
individual subjects who take part in it and to the territorial context in which these programs are located 
[7]. According to Hynes [8], proposing entrepreneurship education at compulsory schools is important 
to preserve the innate entrepreneurial attitude of younger children, to respond to the changing demands 
of the economy quickly enough and hence preparing pupils for their professional careers, to include in 
every field of study the perspective of the self-employment.  

A pedagogical approach aimed at promoting the sense of entrepreneurship should be characterized by 
the active role of students: teaching strategies should therefore lead to students' reflection and shared 
learning processes [9]. In particular, strategies that simulate the real world are gaining ground in 
entrepreneurship education [10]. It is indeed important to build a connection between school and real-
life to support students in empowering transversal skills, i.e. knowing how to work in a team, living with 
uncertainty, knowing how to solve problems, as well as being active citizens and understanding the role 
of different actors in society [11]. Finally, we agree with Solomon [12] regarding the potential of going to 
the school walls to exploit the resources available in the network. As suggested by Ruskovaara & Pihkala 
(9, p. 238): "the networks may include local companies, associations, and national and international 
initiatives. The use of these resources has a direct impact on the level of entrepreneurship education in 
schools". 

2 THE PROJECT “BELL’IMPRESA”  
In the north-west area of Verona (District 4 of Ulss9 Scaligera, Italy), there is an increase in NEETs (not 
in education employment or training) and a gap between supply and demand for employment, which 
are linked to the lack of transversal skills and the difficulty of companies to "pass the baton" to new 
generations. On the other side, young people complain of mistrust in institutions and difficulties finding 
a role in a fragmented society. This is reflected in the associations which recorded a decline in 
participation. Families complain that they are alone in facing the younger generations' frailties. In 2018, 
15 families turned directly to educational cooperatives to find concrete answers for children with 
discomfort; this implicitly testifies a sense of mistrust towards public institutions. From a socio-health 
point of view, this area has increased cases of psychological fragility of minors. Data concerning early 
school leaving have prompted municipalities and high schools to stipulate operational protocols and 
alternative solutions for suspend pupils or being at risk of dropping out. The will to act upstream of the 
problems emerges, but there is no sharing on how. 

The "Bell'Impresa" project has the specific objective of promoting experiences based on the learning by 
doing approach as a direct tool to tackle the struggle of growing as a generative network of citizens 
aware of the change they can bring in their context and in the community. Furthermore, through the 
promotion of entrepreneurship, it is intended to stimulate young people (8-10 years old children and 11-
13 years old teenagers) to adopt an attitude of personal responsibility, creativity, and spirit of initiative. 

2.1 The pedagogical approach 
"It takes a village to raise a child" is an African proverb that emphasizes how putting children and young 
men and women at the centre of the educational path, allowing them to develop their entrepreneurship, 
means involving the entire educating community to be able to act in every context of life and on all their 
personal spheres. 

The pedagogical background of Bell'Impresa finds its roots in two different teaching and learning 
methodologies: business simulation and service-learning. 

3755



 

 

Business simulation [13] can be included in the context of authentic learning, conceived as a 
pedagogical model within which learning takes place within environments where practices and actions 
replicate those found in real situations, thus asking students to engage with equally authentic materials 
and responses [14]. Authentic learning is a pedagogical model occurring within environments where 
practices and actions replicate those found in true-to-life situations, forcing learners to engage with 
similarly authentic materials and responses before receiving valuable feedback. This approach is mainly 
carried out in the university environment [15], often exploiting educational technologies [16]. 

Service-learning, which includes real-life projects that benefit the community and the students' learning, 
entered scientific literature between 1966 and 1967 [17]. They "to indicate an experiential educational 
pathway in which students are involved in an organized service activity addressed to the community 
needs and followed by structured moments of self-reflection. The goals of SL are at the same time the 
comprehension of knowledge content, the development of skills and the gaining of social values" [18]. 
The scientific literature shows that this methodology is frequently used in business education [19].  

The specific characteristic of Bell'Impresa consists in using that of the cooperative as a business model. 
According to Parnell [20], cooperatives are associations of people who combine their resources and 
organize an enterprise to meet their needs. Cooperatives are managed by ordinary people and must be 
organized in such a way so that their members can easily understand and control them. Their goal is to 
create businesses that are not for profit, not for charity, but to create a service for the community [21]. 
Transferring the structure of cooperatives within school contexts is a strategy for stimulating students' 
activity and preparing them for practical life, and making students concretely experience the concept of 
democracy and its values [22]. The teaching approach of student cooperatives can therefore "support a 
shift in the type of engaged relationships that schools have with stakeholders (students, parents, 
community) towards Dewey's participatory democracy in education" [23]. 

Educators, teachers and parents will actively participate in this process because they are aware that 
concrete support for activated groups of children will only work if there is coherence and sharing in their 
educational roles. 

Parents will be involved through the parental support action and the activation of the school cooperative 
in concrete activities (for manual skills, material recovery, etc.). This will be an opportunity to strengthen 
the school/family relationship by giving more space to trust and less to formality and the relationship and 
the parents/children expectations. 

Through direct involvement in business simulations, teachers can evaluate students both concerning 
transversal skills and from the curricular point of view. This will be important in cases of minors at risk 
because it allows teachers to take advantage of a complete approach and for minors to view themselves 
from other points of view, thus working on self-esteem and motivation. 

Local services (the municipality, technical offices, municipal workers, shops, small artisan businesses, 
etc.) will be able to network with schools and families as an integral part of the children's growth. The 
activation of the local educational networks may lead to a virtuous circle that will bring new actors (e.g. 
parent associations, informal educational groups, parish groups, etc.) linked to the families. In turn, they 
may be interested and directly involved in the activities managed by the children. On numerous 
occasions - this is the key element of the project - children and young people will have to and will be 
able to ask for the intervention of the educating community to reach their goals and respect their mission. 

The teaching and pedagogical methodology that characterizes the project refers to the experiential 
approach inspired by the "learning by doing" model. Participants have the opportunity to approach 
complexity by involving different personal spheres, also touching the values of curiosity and the ability 
to relate to "the other" (understood as a person, context, culture, diversity), alongside the ability to think 
critically and to resilience. 

Through the involvement of teachers, parents, and workers of local businesses, it is possible to activate 
all spheres of children and teenagers' daily lives and give them the opportunity to in the field themselves 
as bearers of skills. Of course, the simulation only concerns the legal form of the cooperative; everything 
else is real and has direct consequences on the school, on the territory and on the relationships that 
become personal and empowering not only for the minors but also for the reference adults who have to 
take on the serious about the pro-activity. This is the backbone of the project from a pedagogical point 
of view. 
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2.2 Lines of action 
The lines of intervention include both school and extracurricular cooperative workshops. In the 
cooperatives, students are asked to produce furniture with recycled materials or services that in the 
future may be an integral part of the school's activities. The project includes a series of permanent 
workshops in which minors are active protagonists in designing and implementing activities that make 
the school and some areas of the territory feel their environment and take care of it. 

Within the actions that involve large numbers of minors (school and extracurricular workshops), students 
will work mainly on living the space and opening the school to the territory, for example, through 
extracurricular events, small rearrangements, production of objects, creation of places useful to the 
needs emerged by students or by the assembly. In the actions involving small groups real "laboratory" 
will be set up to produce furniture with recycled materials or services that in the future may be an integral 
part of the school's activities. The instrumentation for carpentry and the rearrangement of public areas 
is necessary for these contexts. 

The care of "beauty" in the children's growth environment will be transversal to the whole project, but it 
will be a fundamental point in primary school. The time that children spend in school has increased in 
recent years. A serene and pleasant environment, in which the setting is also part of teaching and the 
disciplines intersect with experience, stimulates and favours the children's learning, and significantly 
affects the motivation for school participation. 

In the Summer Residential Campus, students work on the re-appropriation of spaces. Voluntary 
associations and organizations characterized by an innovative method or organizational structure (e.g. 
environmental associations, mountain cottage managed by young people, agricultural cooperatives, 
farms, etc.) may be involved in choosing and preparing the locations. 

The group of children and teenagers accompanied by educators and adults will be able to contribute in 
an operational way to the maintenance, enrichment, and beautification of these spaces, forming part of 
an enriching experience both for them and the organization. This may be the opportunity to use spaces 
of immense value and make them "experiment" with children and their families and create a link with 
that part of the territory that will lead them to take care of it.  

2,455 children aged 8-10 (about 300 at risk of frailty); 2,425 children 11-13 years of age (about 300 with 
discomfort/risk of abandonment); 360 teachers involved; 600 parents; 10 educators and social workers 
took part in the project. 

2.3 Expected results 
The skills that students will be able to acquire and enhance through the "Bell'Impresa" project are 
numerous: 

• The ability to distinguish and use different types of sources to develop a personal vision on the 
problem or context, thus exercising critical thinking; 

• The ability to argue convincingly and appropriately to the context; 
• The ability to reflect on themselves, to manage time and information effectively, to work 

constructively with others, to remain resilient and to manage their learning processes, but also 
the ability to cope with uncertainty and complexity, to empathize and manage the conflict in a 
favourable and inclusive context ("personal, social competence and the ability to learn to learn"); 

• The ability to act as responsible citizens, participate in civic and social life and engage effectively 
with others to achieve a common public interest ("citizenship competence"). 

• The ability to transform ideas into actions through personal, social and professional activities and 
the spirit of initiative. This includes creativity, imagination, strategic thinking and problem solving, 
and critical and constructive reflection in a context of innovation and evolving creative processes 
("entrepreneurial competence"). 

Concerning these objectives, the evaluation group has created indicators, the achievement of which will 
be monitored during the project. The achievement of competencies will be assessed by teachers and 
educators, as well as self-assessment by students. Researchers elaborate specific assessment rubrics 
to these aims. 
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2.4 Innovative elements 
Children and young men and women are our future. It is the responsibility of the educating community 
to give them the necessary tools to be active citizens, attentive to their life project, to the common good 
and to the fragilities that lie inside the local and global context they live. The involvement of local services 
in projects aimed at preventing early school leaving and participation of students, teachers and families 
at the lower secondary schools is a pilot experience in the Italian context.  

The Demos 2019 report stresses that the feeling of "fear" is still very strong in Italian people and that 
insecurity decreases and shrinks when "personal" relationships, neighbourhood ties and participation 
expand. Promoting the spirit of entrepreneurship and active participation in school and local life is the 
basis for spreading "generative" relationships that can develop a feeling of wellbeing and safety in being 
with others. 

Business simulation is a well-established teaching strategy. However, this approach is rarely proposed 
in primary school and, above all, does not take on the conformation of the cooperative. This proposal is 
significant for the values that this way of jointly managing a business brings with it and which are useful 
for the personal growth and development of the children's life plan. 

3 PAPER'S OBJECTIVE AND METHODOLOGICAL FRAMEWORK 
This paper aims to present the results of a monitoring and training intervention that involved educators 
who coordinate the project's activities to gain awareness of the meanings of school cooperatives, their 
strengths, and elements of possible improvement. The ultimate goal was to bring out their pedagogical 
theory inherent in everyday educational practices. The tool used to gather data is the shared 
construction, in round-robin mode, of mind maps having as an object of reflection the expression "school 
cooperative".  

As McCrea & Lorenzet [24] explain, mind mapping is a technique developed by Tony Buzan, which 
consists in drawing a picture or symbol that captures the central idea you are mapping in the centre of 
a blank page. From that central point, participants can draw lines that radiate outward to represent 
concepts related to the central idea. They can label each branch with a keyword or illustration that 
captures the essence of the concept. It is also possible to connect external concepts positioned on 
different branches if they have elements in common. The goal of constructing the diagram of the central 
idea and its related concepts is to graphically represent the cognitive map of an individual or a group of 
people [25] [26]. The mind map methodology has been intertwined with the round-robin technique in this 
specific context to exploit the potential of collaborative learning further. The round-robin provides for an 
iterative process based on the consecutive contributions from each participant, either orally or verbally. 
Participants do not question the ideas generated by the others or ask for an explanation [27].  

Specifically, educators were asked to divide into groups and create a mind map on the theme "Student 
Cooperatives". At the end of the time allowed for writing, the map must pass to the other groups, whose 
members can: a) add further elements with a different colour; b) write down, in a personal notebook, 
elements of the maps of others that they consider interesting. Next, each group must view all the maps, 
and lastly, they will review the one they created. Only at the end will each member integrate their map 
with the interesting elements that she has noted in her personal notebook. In this phase, ideas can be 
elaborated, commented on, and explained only at the end of the creative phase. 

The researchers analyzed the contents of the mind maps through a content analysis, a methodology for 
the qualitative analysis of data contained in written, verbal or visual messages [28]. It allows researchers 
to obtain an essential, but at the same time broad, description of the phenomenon through the 
elaboration of concepts and categories that allow the researcher to understand it. Furthermore, content 
analysis allows both to qualify and quantify the data: it uses a descriptive approach in both the coding 
of the qualitative data and its interpretation of quantitative counts of the codes [29]. 

4 RESULTS 
The results of the mental mapping analysis highlighted some conceptual islands that characterize the 
experience of educational cooperatives.  

Overall, the results of the analysis of the voices of educators highlight how the students' cooperative is 
considered a model of social, educational and teaching innovation based on a strong openness and 
interconnection with the territory. Through these experiential learning environments, students can 
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design and implement business simulation experiences, experience entrepreneurship firsthand. This is 
possible thanks to the supporting posture teachers adopt to encourage autonomy, responsibility, and 
the putting into play of their students' potential and to the complex design elements that constitute the 
backbone of the educational program. 

4.1 An innovative pedagogical-teaching model  
Table 1. Labels and words included in the category “An innovative pedagogical-teaching model”. 

Labels from definitions Words included in the mental maps 

Innovative educational model 
Social, educational and teaching innovation tool 
School included in the process of innovation and opening 
Experiencing innovation inside and outside the school and connect 
it with the territory 

Change; Innovation (2); Teaching 
innovation (2); Going out (2) 

Educators generally consider students' cooperatives as a tool for social, educational and didactic 
innovation. The keyword that some of them have resorted to representing the innovative element 
conceptually is "going out". As is easily understood by reading the next category, this verb indicates the 
importance of a change that consists of bringing learning experiences and the subjects who take part in 
them out of the classroom, unhinging the traditional teaching approach of a theoretical and transmissive 
type. 

4.2 A strong connection with the territory 
Table 2. Labels and words included in the category “A strong connection with the territory”. 

Labels from definitions Words included in the mental maps 

A network between the parties 
Inward and outward circular actions of the students' cooperatives 
Construction of networks and relationships between all the figures 
Building the path through the synergy between school and territories, 
conceived as bearers of resources 
There are two spaces: the "inside", which concerns all the activities 
that are done with the children who are in the centre, and the 
"outside", which concerns the figures that revolve around minors such 
as school, families, territory. 
The hope is that the school will open up and new relationships will 
arise by crossing public and private, in a shared evolutionary 
perspective. 
Openness to the territory, emphasizing its component of common 
good 

NETWORK 
Associations (3); Contamination (2); 
Educators at school; Managing the 
network; Public and private (2); School 
(2); Territory as a common home; 
Territory and school; Evolutionary 
territory; Network (s) (2); Network with 
the territory 
COLLABORATION 
Collaborazione; collaborazione con gli 
insegnanti; condivisione fra colleghi; 
conflitto (3) ; confronto; costruzione del 
gruppo; decisioni) 

The territory in which young people can plan and implement these innovative learning experiences 
should be considered as a common home, a common good. It is a constantly evolving place where they 
can experience enriching contaminations because each subject is a bearer of resources if the school 
begins to open up and contribute to the birth of new relationships by crossing public and private, in a 
shared evolutionary perspective. 

These contaminations take the form of circular actions and networking with educational cooperatives, 
but not only: with families, with associations, with local services. Similarly, within the school, a 
collaboration between educators and teachers and the sharing of experience among colleagues is 
important to amplify the project's resonance. 
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4.3 The centrality of learning from experience 

Table 3. Labels and words included in the category “The centrality of learning from experience”. 

Labels from definitions Words included in the mental maps 
The students' cooperative is a learning environment 
for children who imagine their future by building and 
experimenting. 
Stimulates the protagonism of the boys 
Space for the protagonism of the boys 
Blackboard with tools that students can use to work 
on the construction of the self. 
Importance of the team and of all the figures that 
revolve around the student cooperative 
The work of care and relationships is the heart of 
the project 
Care of relationships for the construction of 
educational alliances. 

Cooperative; Cooperation; Entrepreneurship (3); 
Generative trick; Business simulation. 
EDUCATIONAL POSTURE 
Accompany; Listening (2); Attention; Communication (2); 
Education = bring out (2); Trust (2); Flexibility on methods; 
Invitation; Mediate (2); Motivate to action; Motivation (2); 
Potentiality; Enhancement (2); Recognition (2); Care (3); 
Relationship (2); Educational relationship (3);  
ACTIVE LEARNING 
Young people; Protagonism / Being protagonists; 
Resourcefulness; Commitment (2); Get involved (2); 
Participate (3); Responsibility; Orientation; Redemption 
(2); Compliance with commitments; Experience oneself 
(2); Active students; How I would like my school (2); Ideas 
(3); Imagine the future (3); Discovery (2); Autonomy(ies) 
(2); Education and self-education; Regulation / rules (2); 
Roles (3): Limits (4) 
WORKING TOGETHER 
Doing together; Team up; Group; Together; Working 
together; Joint planning; Sense of belonging (2); Shared 
challenges; Shared values; Democracy (2) 
LEARNING BY DOING 
Doing; Work; The finished work; Practical work (2); 
Practicing fantasy (3); Decision-making processes; Final 
product; Head, hands and heart (3) 
REFLECTION 
Reflection (2); The importance of continuous reflection; 
Reciprocity between reflection and action; Reflection-
action processes can be activated 
INCLUSION 
Differences; Inclusion / inclusiveness (3); Focus on the 
singularity; Enhancement of the individual; Enhancement 
of diversity 
PLAYFUL LEARNING 
Entertainment (2); Enthusiasm; Game (2); Playground 
GOALS-ORIENTED WORK 
objectives (3); the ultimate goal of young people 

Through a business simulation, students create cooperatives, which means experiential learning 
environments in which, by building and experimenting, they imagine their future. Students feel and act 
as protagonists in these contexts: they can experiment by putting their ideas into play. As a result, they 
feel enterprising, take responsibility, and work in "guided autonomy". At the same time, they show 
commitment, respect for rules, roles and limits. 

The activities they plan and realize are centred on the dimension of "doing", practical work, and the 
processes necessary to arrive at a finished product or service. The cooperative has been defined as 
"the practice of fantasy", in which "head, hands and heart" are needed. A further element that 
characterizes this experience is playfulness: students learn with fun and enthusiasm, perceiving the 
activities as a game. Furthermore, the importance of continuous reciprocity between reflection and 
action emerges to activate reflective processes relating to the activities carried out, transform 
experiences into experiences, and acquire an awareness of the knowledge and skills acquired. 
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However, it is never an individual job. From the words of the educators emerges the sense of belonging, 
the sharing of challenges, personal values, being and acting together as a group. It is a way to 
experience democracy. This aspect is so deeply felt that this approach is highly inclusive as there is 
also the possibility of enhancing the individual and diversity. 

The posture of educators, teachers, and adults is centred on a sense of care for relationships to 
construct educational alliances. They invite, encourage, motivate students to bring out their potential. 
They accompany them with trust, attention and listening, recognizing and valuing what they realize. 

At the same time, there is no lack of more pragmatic references aimed at drawing attention to essential 
elements for the realization of the project. Resources, space, time and people are needed to carry out 
the cooperative's activities. The need to manage the bureaucratic-administrative and logistical aspects 
of the project and monitor the training courses and evaluate the achievement of the objectives is also 
included. 

4.4 The educational success as overall the expected result 
Table 4. Labels and words included in the category “The educational success as the overall expected result”. 

Labels from definitions Words included in the mental maps 
Supporting the growth of transversal skills  
Developing attention to the common good. 
It stimulates active citizenship 
We also refer to the concept of entrepreneurship as an aspect of pro-
active behaviour, of citizenship, different from entrepreneurship 
Promoting the personal development and growth of those people involved 
Personal growth of all the figures involved 

Skills (2); Learn to give up (3); Learn to 
choose; Possibility of making mistakes 
(4); Autonomy and capacity 
development; Awareness; Self-
construction; Active citizenship 

What has been described so far concerning the project's activity contributes to achieving objectives in 
terms of knowledge and competence, with specific attention to some life skills such as the sense of 
entrepreneurship and active citizenship. In these contexts, students indeed learn to choose, to make 
mistakes, to give up when necessary, they experience the construction of themselves, they acquire an 
awareness of themselves, developing autonomy and capacities. However, most of the participants also 
highlighted how this experience promotes the personal development and growth of all the people 
involved in the project.  

5 CONCLUSIONS 
Although limited in terms of participation, the educational experience presented in this study has a 
twofold added value. In the first place, it constituted an important milestone for all the participants of the 
Bell’Impresa project. Educators were able to pause and reflect on their experiences and discuss with 
colleagues to gain awareness of the State of the Art of the project and possible lines of future 
development. The project coordinators and the evaluation group had the opportunity to monitor the 
project's progress by gathering qualitative data which are difficult to collect. Secondly, disseminating 
these results can increase the debate on students’ cooperatives at primary and middle school, whose 
scientific literature is still limited. 
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Abstract  
The pandemic situation due to SARS-Cov-2 obligates to adapt the learning processes in different 
academic levels. Universitat Politècnica de València (Spain) had to deal with this challenge, where the 
learning process changed from a face-to-face way to a non-face learning model when the confinement 
began in March 2020. This caused the need to adapt the teaching process, methods and materials from 
in-person classes to virtual ones. This contribution shows the adaptation process to face the problems 
caused by the pandemic and related to the non-face-to-face education through an example in a case 
study, particularly in the subject called Fluid-Mechanics Engineering. This subject is taught in the third 
year of the mechanical engineering degree at the Universitat Politècnica de Valencia (Campus of Alcoy). 
The students enrolled in this subject followed two different teaching procedures and the present 
research shows how the planning of the subject was adapted when the pandemic situation arose, the 
different activities developed to adjust to this new context as well as the perception of the students about 
such an adaptation through the development of an online survey. 

Keywords: COVID-19, Project-based-learning, fluid-mechanical engineering, non-face-to-face classes. 

1 INTRODUCTION 
The world is trying to return to normality after the outbreak caused by COVID-19. The pandemic has 
affected all contexts. One of them is the education sector. Overnight, people had to stay at home to try 
to minimise the spread of the virus. So teleworking became the routine for many professionals. This also 
happened in the educational context, at all academic levels, although this research is based on the 
higher educational level. In this sense, teachers and students quickly had to change the teaching-
learning method from face-to-face to online classes.  

According to UNESCO data, at the beginning of April 2020, universities of 185 countries around the 
world closed, affecting nearly 90% of enrolled students [1]. Based on the data collected by the 
International Association of Universities, the process of transition from face-to-face classes to an online 
educational model was particularly difficult and demanding for universities, both in terms of technological 
needs and the adaptation of evaluation processes [2]. 

Spanish universities, like all international university systems, suffered directly from the impact of the 
pandemic and they were able, in a very short period of time, to develop solutions and response 
mechanisms. In [3] it is shown the COVID-19 timeline in Spain from March to June, 2020. From a social 
point of view, the universities carried out a general inventory of laboratory material that they donated to 
their closest environment: hospitals, health centres, residence for the elderly, with the provision of 1.7 
million gloves, 75,000 masks, 25,000 gowns, 6,000 individual protection equipment , etc. to alleviate the 
effects of the lack of these items. From an educational point of view, the university’s efforts focused on 
maintaining quality standards in teaching, in the reactivation of day-to-day activities such as research 
and knowledge transfer and, last but not least, in staff management (national and international students, 
administration and services staff and teaching-research staff) [4]. 

Generally, all the universities from Spain, and particularly Universitat Politècnica de València (UPV), 
adopted the following actions: (i) recording, as far as possible, the classes so that all students could get 
access to them at any time in order to deal with connectivity issues and/or family reconciliation problems; 
(ii) rapid and flexible adaptation of teaching contents and methodologies to the virtual teaching context; 
(iii) virtual defence of Final Degree, Master's and Doctoral Theses; and (iv) adaptation of the evaluation 
methodologies to virtual teaching.  

This paper describes the adaptation process performed in a particular subject: “Fluid-Mechanics 
Engineering” taught in the third year of the mechanical engineering degree at UPV (Campus of Alcoy), 
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based on the previous actions, to guarantee the quality of the teaching-learning process but also the health 
of all the university community. Moreover, it is worth mentioning that the adaptation procedure was 
particularly complex since part of the subject used the active methodology of project-based learning (PBL).  

The paper is organised as follows. Section 2 describes the methodology that it is, in turn, divided into 
two main parts. The first one describes the PBL innovation and educational improvement project as the 
context in which the subject is framed. The second part describes the  adaptation procedure in the 
transition to a virtual teaching model. Section 3 shows the results of the adaptation process. Finally, 
section 4 provides the main conclusions of the paper.  

2 METHODOLOGY 

2.1 PBL Innovation and Educational Improvement Project 
One of the parts of the subject used the active methodology of PBL. This is due to the fact that the 
subject participates in a innovation and educational improvement project promoted by UPV whose main 
objective is to incorporate the PBL methodology collaboratively among different subjects of the last 
courses of different bachelor degrees [5]. The Campus of Alcoy of UPV has 5 bachelor degrees that 
have participated in this innovation. Ten different PBL models have been implemented in the academic 
year 2020-2021. They are the following ones per bachelor degree: 

- Industrial Design and Product Development Engineering Degree 
1 Product design project 

- Computer Engineering Degree 
2 Programming and data structures and algorithms project [6]. 
3 Software engineering project in business contexts [7]. 
4 Videogame project [6]. 

- Business Administration and Management Degree 
5 Financials advice project [8]. 

- Mechanical Engineering Degree 
6 Engineering model project [9]. 
7 Vehicle design and engineering project [10]. 
8 Design and calculation of a pressure tank with Solid Works with the use of composite 

materials project [11]. 
9 Design and manufacturing of machines and prototypes project [12]. 

- Chemical Engineering Degree 
10 Design of an adsorption column for the elimination of colorants in wastewater in the textile 

industry project [13]. 

This paper focuses on the project 6, in which the subject Fluid-mechanical engineering participates.  

2.2 Adaptation Procedure 
The challenge caused by the pandemic situation obligated to use synchronous and asynchronous tools 
to continue with the lessons. The lessons changed from a face-to-face way to an online model in one 
day. The proposed methodology tries to keep the initial programming of the subject to not vary 
significantly due to the new pandemic situation. The main goal was to keep the project-based learning 
methodology, which the student just started on 1st March 2020. The lessons were master lectures before 
14th March, 2020 when the Spanish Government declared the alarm state [14]. The traditional teaching 
methodology was structured as follow. The professor develops  and works the theoretical concepts to 
build the knowledge basis in the students. In the different face-to-face classes, besides teaching, the 
professor defines the problem-solving strategies in each of the units. In addition, in the first units the 
professor supervises students in understanding and analyzing the problem, extracting the data, adopting 
the resolution methodology and initiating a critical analysis of the solution obtained [15]. The project-
based learning methodology was thought to be applied from unit 4 to unit 8, in which students develop 
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a project applying the learning goals to reach the learning results by different team groups. The teaching 
concept was focused on teamwork in class and the professor helps students while they work in class.  

Once the face-to-face lessons were impossible due to COVID-19, the structure and organization of the 
lessons had to be modified. In this case, to adapt to the situation, different learning steps were proposed 
to students (Figure 1). 

 
Figure 1. Summary of the adaptation procedure. 

1 Visualization of ‘polimedias’. Polimedias are explained videos where the professor records a short 
explanation whose main objective is to reach a specific learning goal [16]. The author of the 
polimedia has high interactivity with the exposed content. Its duration is between 5 and 10 min. 
In this situation and to facilitate the students’ learning process, the professors developed 48 
polimedias, which were considered in the teaching guide of the subject. Each day had a detailed 
planning that was programmed. Students received an e-mail in which the professors indicated 
the recommended polimedia for that lesson. Such emails were sent five days before the day of 
the lesson. It was recommended to see between two or three polimedias, in which students could 
know, analyze and acquire the main learning results  to be used and applied in the following class.  

2 Synchronous teaching.Synchronous lessons consist of performing the teaching process when the 
lesson was programmed. The duration of the synchronous lessons was two hours. In this time, 
the session was divided into two different phases: synchronous teaching and online teamwork. 
Synchronous teaching extended around 30 minutes in which the professor enumerated the main 
learning goals. These were contained in the polimedias, and therefore, this helped students to 
remember them and they could make questions to solve their doubts. If students do not have any 
doubts, a short problem was developed and solved, and other problems were proposed so that 
students can apply the learning results.  

3 Online Teamwork. When step 2 was finished, the work was developed applying the active 
methodology of the project based- learning. In this case, students worked in a team. The team 
was composed by four people. They had to develop a project in which they should design the 
pump system as well as the distribution network. The activity analyzed the efficiency indicators 
related to sustainable development goals [9]. Students had to design the system considering two 
hypotheses: (i) gravity network where there is a reservoir and it fills using a pump system; and (ii) 
direct supply using pump systems. The first hypothesis enables the analysis of the influence of 
the reservoir volume in the pump selection and the second enables the application of the 
knowledge of the regulation operation curves [17]. Students applied the learning results of each 
polimedia, which was watched previously in each session. The project was organized to add each 
week the learning results and it could be developed in 15 sessions. 

4 Online project-based-learning session. Moreover, students could develop private sessions in 
which they could ask doubts and/or present ideas to incorporate into the project.  

3 RESULTS 
Fluid-mechanical engineering was taught in the third course of Mechanical Engineering Degree at 
Universitat Politècnica de València (UPV). There were 136 students and they were between 20 and 26 
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years old. Students were divided into two theory groups and four practical groups at the academic year 
2019/2020. When the lessons were online due to pandemic situation, the size of the groups was the same.  

The main goal of this research is to know the opinion of the students about the previously defined 
methodology used during the months of confinement, once that the lessons were finished. Thus, a 
survey was developed in which different questions were defined according to the different phases of the 
project development. Figure 2 shows one  example of the sizing of a network developed in one of the 
students’ project. 

 
Figure 2. Example of the design project 

The survey was answered by 68.9% of the students. Figure 3a shows the answers related to the following 
question: “What percentage of the available polimedia developed for this subject did you use throughout 
the course?”. The results show that 56 % of the students watched all the polimedia (100%) developed. A 
26 % of the students watched between 70 and 99% and the rest of the students played the polimedia with 
a percentage below 49%. This shows an excellent reception of the students in the use of these interactive 
educational resources, which can be recorded in the UPV facilities.  
Figure 3b shows the acceptance of the students to work using PBL. This methodology was accepted by 
more than 75% of the students and the learning results were excellent as 84% of the teams reached the 
proposed learning results. These learning results were evaluated using a rubric, which contains 32 different 
indicators. These indicators were related to the efficiency of the system, correct design, evaluation of the 
environmental conditions as well as the presentation of the work (writing, modelling of the models in the 
used software, budget, among others aspects). To improve the acquisition of the learning results, the 
evaluation criteria were published in advance. This provided transparency to the evaluation process and 
allow both professors and students to follow the learning progress. An example of transparency is the so-
called rubrics, documents that articulate objectively and equitably the evaluation process, providing 
feedback to the students during the learning progress. In this sense, competence is evaluated using a 
rubric.  

 
Figure 3. (a) Results of the survey related to polimedia.  

(b) Results of the survey related to PBL method 
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4 CONCLUSIONS 
The whole world has experienced and continues to experience a completely unexpected situation 
caused by the SARS-Cov-2 that has had a major impact on all areas of life. One of them has been the 
educational context, which has had to take very rapid measures to adapt to this new situation by 
guaranteeing students teaching process. To this end, alternative procedures to the face-to-face teaching 
model have had to be defined and implemented in record time.  

Most universities have implemented, among other measures, the development of asynchronous 
educational materials (such as videos, virtual laboratories, etc.) to support the learning process; the 
recording of online classes so that students can get access to them when required; the use of 
asynchronous virtual teaching tools to carry out classes and also to communicate with students to 
resolve questions and doubts. This paper describes the measures adopted in the transition from the 
face-to-face to the virtual paradigm in a third-year subject taught in the degree of Mechanical 
Engineering at the Campus of Alcoy in UPV and entitled "Fluid Engineering Mechanics". In face-to-face 
classes, this subject used methodologies such as master classes and PBL. The new teaching paradigm 
required adapting these methodologies to a virtual context and this paper describes such an adaptation 
procedure as well as the results obtained. Both the procedure and the results may serve as examples 
to be transferred to other subjects or educational contexts. 
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Abstract 
The situation in the world caused by the COVID-19 pandemic has forced teaching staff to adapt teaching 
processes to distance learning. A special challenge of distance learning is posed in areas that include 
the implementation of practical classes in designated laboratories. This paper describes the procedure 
for conducting practical classes in the field of power engineering, parameterization and testing of relay 
protection devices using Digital Twin (DT) technology. The planned curriculum has been preserved in 
the proposed manner, and students have been enabled to acquire practical knowledge. The proposed 
teaching technologies are even more important since, in the conditions of a pandemic, they are also 
used for the purpose of testing relay protection installed in industrial plants. 
Keywords: covid-19, digital twin, distance learning, power system engineering.  

1 INTRODUCTION 
The curriculum of the university study of electrical engineering implies the acquisition of practical 
knowledge that gives students competencies in the labor market. The program is practically impossible 
to carry out without the implementation of part of the teaching in laboratories and the use of specific 
equipment. Since the pandemic prevented face-to-face teaching, and in order to maintain the quality of 
teaching and implementation of the planned curriculum, Digital Twin (DT) technology was used to 
transfer students the necessary knowledge, specifically in the field of power engineering - power system 
protection. 

Nowadays, especially driven by the Industry 4.0 which characterizes primarily the introduction of Internet 
of Things (IoT) and Internet of Services (IoS) in almost all industry fields, a mass product customization 
and a growing importance of software components are presenting new challenges and opportunities to 
achieve higher productivity and consequently the possibility of faster product placement on the market 
[1]. New technologies, also driven by the Industry 4.0, allow a remotely sense, real-time monitoring and 
control of devices and cyber physical production elements across network infrastructures and therefore 
provide easier integration and synchronization from the real to the virtual world [2][3]. One of 
aforementioned technologies is DT, a concept for which formal ideas began to appear in the early 2000s. 
The purpose of a DT is to develop a mirror image of a real process which matches exactly with the 
action of the physical process. Today, by the term of DTs are called various digital simulation models 
working with real-time processes, and refer to social, economic and physical systems. There are many 
formal definitions, mostly customized to the issue itself, while the concept of DT is still evolving, and its 
definition has adopted over the last few years.  

The first definition of DT was given by Michael Grieves of Florida Institute of Technology [4]. Based on 
Grieves formal idea, The National Aeronautical Space Administration (NASA) defined DT as an 
integrated multiphysics, multiscale, probabilistic simulation of an as-built vehicle or system that uses the 
best available physical models, sensor updates, fleet history, etc., to mirror the life of its corresponding 
flying twin [5]. Definitions of DT is later adapted to the issue, and one of the newer definitions defines 
DT as a virtual instance of a physical system (twin) that is continually updated with the latter’s 
performance, maintenance, and health status data throughout the physical system’s life cycle [6]. As 
can be noticed from the aforementioned DT definitions, there is not a fundamental or meaningful 
difference between DT definitions. For the moment the term and concept of a DT is developing rapidly 
and finds its use in almost all segments of human life such as smart objects (smart cities, smart energy, 
smart grid, etc), manufacturing, healthcare, etc.  

Section 2 gives an insight into previous DT concept practical use. Section 3 defines the concept of 
distance learning and lists the challenges and difficulties faced by the academic community, while 
Section 4 presents the procedure for conducting practical classes in the field of power engineering, 
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parameterization and testing of relay protection devices using DT technology. Finally, Section 5 
concludes the paper. 

2 RELATED WORK 
Based on a comprehensive and systematic literature research, this paper presents the actual application 
of a DT concept in all industry fields. The number of scientific and review papers related to the use of 
DT concept has been growing every day in almost all aspects of human life, and in this paper, several 
examples of using the DT concept will be presented.   

In paper [7] authors presented a simulation framework of energy consumption for the electric vehicles. 
Authors in paper [8] used basic approach with a more detailed DT model in order to investigate how a 
customer behavior impacts, based on external factors and historical data, the essential key performance 
indicators of the charging system. In paper [9] the authors presented a data driven DT ship, leveraging 
on the large amount of information, used for estimating the speed loss due to marine fouling. Authors in 
paper [10] used DT concept for fostering the education process of flexible manufacturing systems based 
on a sound pedagogical theory. In paper [11] authors proposed a design concept of a smart pig farm 
using DT concept for improving animal welfare. 

In addition to the previously selected and briefly explained papers, there are many other papers related 
to the use of DTs that will only be listed [12][13], as well as review papers that provide insight into the 
entire issue related to the concept of DTs [14][15][16]. 

3 DISTANCE LEARNING 
Distance learning, also called e-learning or online learning, is a form of education in which teachers and 
students are physically separated during teaching classes. Thus, distance learning implies the use of 
various technologies to facilitate student-teacher and student-student communication. The situation in 
the world caused by the COVID-19 pandemic has forced academic community to adapt teaching 
processes to new conditions and a special challenge of distance learning is posed in areas that include 
the implementation of practical classes in designated laboratories. 

3.1 Distance learning at the University North 
Like most of the academic community, the University North also faced the problem of face-to-face 
learning caused by the COVID-19 pandemic. Normally, distance learning was used with non-traditional 
students (full-time workers, non-residents or individuals in remote regions) who are unable to attend 
face-to-face classes. Distance learning has certainly shown that with the additional involvement of 
teaching staff and IT technologies can be just as successful as the traditional face-to-face way of 
teaching. A special challenge of distance learning is posed in areas that include the implementation of 
practical classes in designated laboratories. 

Departments of the University North, depending on the activity they are engaged in, have used various 
distance learning methods. Department of Electrical Engineering, primarily focused on the technical 
sciences, used various software tools that it normally uses in the teaching process. The problem arose 
with practical classes related to the physical application of equipment in the laboratory. Application of 
the physical equipment application is solved by using software tools - DTs, which simulate the use of 
real physical equipment. This paper describes the procedure for conducting practical classes in the field 
of power engineering, parameterization and testing of relay protection devices using DT technology. 

4 DIGITAL TWINS IN ELECTRICAL ENGINEERING 
The design and active use of a complex electrical engineering system is a process which can last from 
few days up to few weeks and is most often completed after all individual plants and subsystems are 
interconnected. Using DTs, experiments can be conducted in just a few minutes, even before all the 
necessary equipment is available, without special devices or extra effort. DTs collect data from a 
physical device created during design and active use with a purpose of predicting and optimizing the 
operation of the actual device - more precisely, by using simulation methods on large amounts of data, 
all for the purpose of predicting the actual device behaviour.  
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4.1 Laboratory class – protection relay configuration 
Power System Relay Protection course deals with the basic relay protection principles of the power 
system as a whole, with emphasis on basic protections applied in distribution and transmission 
networks, as well as protection of generators and transformers as a ubiquitous and important element 
of the power system. Understanding the power system behavior in stationary and transient states 
(caused by various disturbances and failures) is a fundamental prerequisite for understanding a quality 
effective protection problem of the power system. The basic knowledge and skills acquired within this 
class should enable a future engineer, especially interested in dealing with this challenging electrical 
engineering branch, to master the basic terminology and concepts that are the basis for the application 
of more complex relay protection systems. 

Part of this class includes laboratory testing and parameterization of the relay protection devices. As 
already mentioned, the situation in the world caused by the COVID-19 pandemic disabled face-to-face 
classes and forced teaching staff to prepare and maintain distance learning. 

Using the DT model of the Siemens SIPROTEC type relay protection device (Fig. 1), device 
parameterization was performed. 

 
Figure 1. DT graphical interface of Siemens SIPROTEC relay device 

Parameterized protection and control functions can be tested in detail online without wiring the system 
in the laboratory, and a detailed test according to the test protocol is possible. In addition to static inputs 
(analog and binary), it is possible to apply dynamic input change to check more complex system 
functions using the Comtrade files which enables the response verification of the internal device 
functions, as well as the dynamics of the output contacts and certain communication interfaces (ethernet 
communication or protection interfaces, protection interface). In addition, the fault recording function, 
local interface, HMI, including device management, measurements, event lists, LED activation, function 
keys and navigation in the device menu are also checked and tested. 

Previously described method of conducting distance learning laboratory classes enables students to 
acquire the necessary knowledge and skills prescribed by the course curriculum. 

5 CONCLUSIONS 
Due to the necessity of organizing distance learning activities, a special challenge is the implementation 
of practical laboratory classes. This paper presents the method of conducting practical laboratory 
classes in the course Power system relay protection related to the relay protection devices 
parameterization. The conducted classes were realized by using DT technology, i.e. by using a digital 
relay protection devices model with all their functionalities. 

For the education to be performed in a quality and purposeful way, it is necessary to physically work on 
relay protection devices with all the required functions, which is/was practically impossible during 
COVID-19 pandemic. With the use of DT technology, the education organization has become much 
simpler since it is possible to virtualize any device, which made the problem of physical test parameters 
changing faster and therefore more efficient. It is always desirable to have an actual physical device to 
show students some physical device details, such as how to install or change the device itself. Likewise, 
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all other functions that include protection and management can be explained and tested on virtualized 
devices. All communication using Ethernet protocols can also be tested, while only serial interfaces 
cannot be tested. 
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THE RESEARCH AND STUDIES ON GOVERNMENT FINANCE IN THE 
YEAR OF PANDEMICS - THE CASE OF LITHUANIA 
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The General Jonas Zemaitis Military Academy of Lithuania (LITHUANIA) 

Abstract 
Studying and analyzing public finance, especially budget revenues and assignments, are very essential 
conditions of the understanding of a country's economic policy. Without a government finance any state 
cannot exist, therefore taxes are one of the most important budget components of a state's fiscal policies 
particularly during the pandemic period. Taxes are the main source of revenue for the national budget 
and when redistributed it generates public expenditure. Because the government does not create factual 
products or services, the implementation of the various functions of the state requires immense funds. 
Therefore taxes are a really important and significant source of the public finance’s revenue. The object 
of the research is the aspect of corporate and personal income tax revenues during the pandemic of 
COVID19.  An aim of the paper is to imply a conception of government finance revenue and expenditure 
in the pandemic-days and not only. The main research methods that were used, especially in studies, 
were taxation analysis in literature and practise, data collection and systematization, comparative 
statistical data analysis, proportional income and expenditure analysis.  

Discussion about national and government budgets and, certainly, about taxes is quite partial without a 
concept of the government budget revenue and taxation. The introduction of a tax drives a wedge 
between the price consumers pay and the price producers receive for a product, which typically imposes 
an economic burden on both producers and consumers. Tax incidence is said to "fall" upon the group 
that ultimately bears the burden of, or ultimately has to pay, the tax. The key concept is that the tax 
burden does not depend on where the revenue is collected, but on the price elasticity of demand and 
price elasticity of supply. All these theories have their actuality again during the period of lock-down, 
when governments increase their expenditures to the unexpected previous size.  

Although many economic and public finance publications examine the special impact of the COVID-19 
epidemic on the world economy, this has not been a particularly painful case in Lithuania in terms of 
public finances. Comparing the number of public finance revenues in 2018-2020, only a decrease in 
2020 due to the collection of indirect taxes is clearly visible, e.g. VAT revenues decreased by a few 
percent. Meanwhile, direct taxes like corporate income (or profit) tax and personal income tax are 
increasing gradually from 2018, 2019, 2020 to 2021. Thus, it can be assumed that the impact of the 
pandemic in Lithuania was not as large as planned, i.e. there was no extreme decrease in public finance 
revenues under the worst case scenario. Undoubtedly, costs have risen significantly, and this has and 
will have an impact in the next few years. 

Keywords: Public finance, studies, COVID19, government budget. 

1 INTRODUCTION  
Measuring the effect of a pandemic during the lockdown is a quite comprehensive issue. When millions of 
people in the European Union and around the world were closed in lockdown in March 2020, the impact 
on the economy as a whole was inevitable. While these actions were necessary to medically control the 
coronavirus outbreak, there was a downside: much of the economy came to a standstill. Because this 
pandemic is global, its effects are being felt around the world. Research and teaching students about public 
finances and the structure of national budgets can also analyze financial developments during a pandemic. 
Budget data reveal to the public information on the collection of state budget revenues by types of taxes 
and other revenues and the use of funds in the implementation of planned programs. Financial data 
discloses information about the economic condition of the state, changes in the items of the financial 
statements that affected it, and operating results (Carlozo, 2020). The global Covid-19 crisis, unlike the 
financial crisis of 2008, is not leading to cutbacks and austerity. Instead, many governments are providing 
financial support to both individuals and businesses, while assistance is also being given to the banking 
sector (Cohen et al., 2020).  
The economic downturn caused by the pandemic may have disrupted important financial institutions, but 
it did not go as far as during the 2008 crisis. Moreover, the banking sector activities have remained quite 
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good. “In order to ensure the stability of the banking sector, the Bank of Lithuania eased certain capital 
requirements in 2020, on the condition that the released capital has to be directed to the amortisation of 
potential losses and boosting economic recovery. The sector has so far successfully withstood all 
challenges posed by COVID-19: the capital adequacy rate remains high, while the liquidity indicator at the 
end of 2020 was nearly 8 times higher than the minimum requirements” (Bank of Lithuania, 2021). With 
the onset of the global pandemic, there have been many concerns about further global financial 
coordination. This was particularly reflected in the appeal of the Director of the International Monetary Fund 
to the nations of the world “As everyone can see in the communique, we recognize that the global economy 
is on firmer footing. But we continue to face many challenges—many of which can only be met through 
stronger international cooperation” (IMF, 2021). Therefore, the academic research on austerity and decline 
(Bracci et al., 2015) developed with regard to the financial crisis, seems only marginally relevant. Authors 
also write that the scale of the upheaval for both individuals and the economy as a whole has been 
unprecedented in recent times. All industries and cities are largely stagnant, and estimates of the economic 
downturn have reached record highs. Policymakers at all levels of government and in a wide range of 
institutions work to reduce the economic damage to individuals and small businesses. However, the speed 
of economic shocks has made it difficult for policymakers to properly allocate fiscal incentives to individuals 
and lend to businesses. After all, little is known about how people change their spending habits during a 
pandemic on a scientific basis and more people and geographical regions. 

2 METHODOLOGY 
Research methods used in this study are analysing literature, theoretical and practical financial data 
collections, comparative analysis, statistical analysis, proportional revenue analysis. Most of the revenue 
to the Lithuanian budget is collected from indirect taxes, i.e., value added and excise duties and from the 
direct personal income tax. Therefore, we will analyze these taxes in more detail. Budget revenues 
undoubtedly remain the most important source of funding throughout those years. The most interesting 
changes in tax revenues are already in the pandemic year. National and obviously state budget revenue 
consists of taxes paid by taxpayers, revenue from state property, the European Union and other 
international financial assistance, and other budget revenue, which is redistributed through the state 
budget and allocated for the performance of state functions in accordance with the planned programs. 
Revenues from taxes on goods and services account for the largest share of state budget revenues. A 
significant part of budget revenues comes from the European Union and other international support. 
However, the epidemic period changed many things quite abruptly. The surprise of the lockdown was high 
and the outlook for public finances was rather bleak. As Baker writes (2020) “Epidemics have plagued 
human societies since at least the earliest days of recorded history. As COVID-19 began to spread across 
the globe in March 2020, households were faced with drastic changes in many aspects of their lives. Large 
numbers of businesses were closed by government decree, and in many cities and states, citizens were 
advised under shelter-in-place orders to limit trips outside and their exposure to others” (Baker et al, 2020). 
The methodology of the presented study is based on the changes in public finances during the pandemic 
year. Particular reliance is placed on public finance tax revenues.   

3 RESULTS 
In this section, we will analyze results on public finances in Lithuania before and during the pandemic. 
Most of the revenue to the Lithuanian budget is collected from value added tax (VAT), personal income 
tax and excise duties. This work presents the study of how lockdown responds to a collection of taxes in 
Lithuania. Therefore, we will analyze these taxes in more detail. The first table presents data from the 
Lithuanian Ministry of Finance on the national budget revenues from tax sources in 2018, 2019, 2020 and 
2021. Tax budget revenues undoubtedly remain the most important source of funding throughout those 
years. The most interesting changes in tax revenues are already in the pandemic year.  

Table 1. Collection of annual tax revenue to Lithuania's National Budget in 2018, 2019, 2020, 2021*. 

Year Tax Revenue  
(billion EUR) 

European Union Funds  
(billion EUR) 

Total budget revenue 
(billion EUR) 

2018 8.74 1.98 10.72 
2019 10.78 1.55 12.49 
2020 10.72 2.36 13.08 
2021* 11.92 2.78 14.69 

*Estimated. Source: Lithuania’s Ministry of Finance, 2021. 
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Table 2. Collection of annual revenue to Lithuania’s State Budget,  
indirect taxes in 2018, 2019, 2020, 2021*. 

Year VAT actual  
(billion EUR) 

VAT planned  
(billion EUR) 

Excise duties actual 
(billion EUR) 

Excise duties planned 
(billion EUR) 

2018 3.54 3.54 1.44 (planned 1.45) 1.45 

2019 3.78 3.84 1.49 (planned 1.51) 1.51 

2020 3.57 4,15 1.56 (planned 1.61) 1.61 

2021* 4,52* 4,35 1.52* 1.62 
*Estimated. Source: Lithuania’s Ministry of Finance, 2021. 

As we can see, the 2020 plan is not fully implemented and is apparently due to the covid-19 pandemic, 
but the 2019 value added tax (VAT) and excise duties plans are also not fulfilled. The situation for the 
implementation of the VAT revenue annual plan was better in 2018.  

From Table 2 it is obvious that during the pandemic year of 2020 collection of revenues from VAT 
decreased compared to the 2019th from 3.78 billion to 3.57 billion Euros. But despite this, it was not a 
decrease compared to the VAT revenue of 2018th. Even more, the collection of excise duties has been 
steadily increasing despite the effects of the pandemic. Revenues from excise duties increased from 
2018 to 2019, and this is undoubtedly related to the overall growth of the economy, and partly to changes 
in the price index. However, the expected decline in revenue after the closure of the country’s economy 
did not occur during the transition from 2019 to 2020. This can be partly explained by the impact of the 
global economic downturn on oil prices. During the first phase of the pandemic, oil prices fell, and with 
delays, fuel prices fell. As prices fell, potentially much more fuel was used, which accounts for the bulk 
of excise revenue. In addition, excise duties are paid on quantity purchased regardless of price. For 
instance “Law on Excise Duties of the Republic of Lithuania… Article 35. Excise duty rates on motor 
gasoline. The following rates of excise duty apply to motor gasoline: 1) for unleaded gasoline - 466 
Euros per 1,000 liters of product” (Law on Excise Duties of the Republic of Lithuania, 2020). This is in 
stark contrast to value added tax, where rising prices also increase the share of tax revenue collected. 

Table 3. Annual Revenue to Lithuania’s State Budget from  
Direct Taxes In The Years 2018, 2019, 2020, 2021*. 

Year 
Personal income tax 
revenue to the state 

budget, annual 
(billion EUR) 

Personal income tax 
revenue to the state 
budget, annual plan 

(billion EUR) 

Corporate income 
tax revenue, actual 

(billion EUR) 

Corporate income tax 
revenue, planned 

(billion EUR) 

2018 0.315 0.312 0.691 0.698 

2019 1.83 1.74 0.759 0.739 

2020 1.89 1.99 0.779 0.861 

2021* 1.92* 2.04 1.47* 0.789 
*Estimated. Source: Lithuania’s Ministry of Finance, 2021. 

The third table shows the revenue to the national budget from the personal income tax, which even 
increased if we compare 2019 with the 2020 pandemic year. It should be noted that in Lithuania the 
personal income tax is divided between the state budget and municipal budgets by about half. For 
example, 48 percent of personal income tax was allocated to municipalities in 2021. Officially it is 
declared in the “Law of The Republic Of Lithuania On Approval Of Financial Indicators Of The State 
Budget And Municipal Budgets For 2021” in Article 2, “Financial indicators of municipal budgets of the 
Republic of Lithuania for 2021 and their preparation. 1. The following financial indicators of municipal 
budgets for 2021 are approved by this Law: 1) the share of personal income tax (in percent) falling on 
the budgets of all municipalities from the revenue of this tax to the consolidated state budget and 
municipal budgets - 48.19 per cent, of which the fixed part is 43.08 per cent, the variable part - 5.11 
percent”  (Law Of The Republic Of Lithuania On Approval Of Financial Indicators Of The State Budget 
And Municipal Budgets For 2021, 2020). Therefore, the relatively low collection of personal income tax 
in the state budget is related to the larger share allocated to municipalities in the year 2018th.  
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Table 4. Municipal Budgets Personal Income Tax Annual Revenue, 2018, 2019, 2020, 2021*. 

Year Personal income tax revenue 
planned (billion EUR) 

Personal income tax revenue 
actual (billion EUR) 

Difference  
(billion EUR)  

2018 1.505 1.526 +0.021 

2019 1.538 1.620 +0.082 

2020 1.716 1.630 -0.086 

2021* 1.852* 1.75* -0.098* 
*Estimated. Source: Lithuania’s Ministry of Finance, 2021. 

In the fourth table we see the collection of personal income tax in municipal budgets. Planned figures and 
actual budget collected are presented. We see that in 2019, 2020 and even in 2021, higher direct taxes 
revenues were planned than actually received from the personal income tax. Besides, comparing the 
actual revenue from the personal income tax plan it enlarged by ten million in the pandemic year. However 
the collection of revenues from the direct corporate income tax (also known as profit tax) and the personal 
income tax increased during the pandemic year (Table 3). Revenue from the income tax increased from 
1.83 billion Euro in 2019 to 1.89 billion Euro in 2020. Significantly lower personal income tax revenues in 
the state budget in 2018 can be explained by the fact that in that year a larger part of personal income tax 
was allocated to municipal budgets. The specifics of personal income tax are such that part of the income 
tax is allocated to the state budget in accordance with the Law on the Approval of State and Municipal 
Budget Indicators of the Republic of Lithuania adopted every year (MoF, 2021). There are 60 municipalities 
in Lithuania, each with its own separate and independent budget, which is approved by the municipal 
council. Municipal budgets accumulate funds necessary for the performance of functions assigned by law 
and state functions delegated to municipalities by law. It is necessary to mention that a part of the personal 
income tax goes to municipal budgets. Besides, the share of this tax is the largest part of tax revenues in 
municipal budgets. Therefore initial warnings about a possible collapse of the public finance system were 
a little bit exaggerated. Predictions from several countries in the beginning of 2020 sounded very 
threatening. As an example, some news from the economic reports of Lithuania can be briefly overviewed. 
The Lithuanian government's revenue last month fell 31.1 percent below target, the finance minister said. 
To make up for the shortfalls and fund economic stimulus, the government has already borrowed 4.3 billion 
euros (BNS, 2020).  The Bank of Lithuania also confirms that expectations were much worse in the 
beginning “The ongoing pandemic has had its toll on Lithuania’s economy and credit demand. Despite the 
fact that its implications on different economic sectors greatly vary, the overall economic impact of the 
second wave of COVID-19 tends to be less severe. Such economic resilience allows for an improved 
outlook for GDP growth: as compared to December 2020, it was increased by 1 percentage point, to reach 
2.9 percent” (The Bank of Lithuania, 2021). 

4 CONCLUSIONS 
In the time of analysing and teaching of public finances during the pandemic crisis, some changes in 
the state financial flows in Lithuania were observed. However, many economic and public finance 
publications examine the extreme impact of the COVID-19 epidemic on the world economy, but this has 
not been a particularly extreme case in Lithuania in terms of public finances. Studying and comparing 
the number of public finance revenues in 2018-2021, only a decrease in 2020 due to the collection of 
indirect taxes is clearly visible, i.e. VAT revenues decreased from 3.78 to 3.57 billion. Meanwhile, direct 
taxes like corporate income tax (profit tax) and personal income tax are increasing gradually from 2018, 
2019, 2020 to 2021. Thus, it can be assumed that the impact of the pandemic in Lithuania was not as 
large as planned, i.e. there was no exceptional decrease in public finance revenues under the worst 
case scenario. Undoubtedly, costs have risen significantly and this has and will have an impact in the 
next few years. The purpose of this study was to consider how public sector finance and budgetary 
systems are implicated in the development and implementation of pandemic policies. Also, it points to 
a range of issues that public finance researchers need to be contemplating on the subject of financial 
accounting for austerity. To summarize once again, it can be stated that during the first and the second 
quarantine, widely disseminated forecasts about a possible extreme decline in economic development 
were not fully confirmed in the case of Lithuanian economy and public finances.   
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Abstract 
Habits, whether they are healthy or toxic, are an undisputable component of modern’s human 
personality and from a socio-psychological perspective represent the appropriated repetitive response 
to a situation or stimuli of the environment in which we activate. We cannot overlook the importance of 
having healthy habits in our lives, philosophers resuming this in the simplest way possible by 
establishing an interdependency between thoughts, words, action, habits, character and destiny. 

Habits are preceded by intention and unfortunately, they can develop in a dichotomous manner, good 
or bad, both relying on the same blueprint, the impact that exposure for the first time to a situation has 
upon us. So, exposure to healthy habits can make us more prone to adopt one and alienation from the 
bad ones can help us avoid getting or lose them  

International organizations try to raise awareness, through releasing comprehensive reports, upon the 
importance of physical activity. Evolution brought changes to the way we live and if in hunting or 
agricultural societies a good physical condition was mandatory, in industrial and post-industrial ones it 
become optional. Trading physical activity to a stationary position in front of a machinery or PC came 
with its downsides and we are starting to experience its effects. 

Researchers concluded that timing in developing a habit regarding physical activity plays an important role. 
In childhood physical activity is done in a mindless manner, being part of our way of making new motor 
acquisitions and consolidating them. These types of activities also permit us to interact with peers, socialize, 
explore and much more. Studies point out that childhood habits regarding physical activity fail to be carried 
over to adulthood due to external influences, but also identify motivation, enjoyment, commitment and 
sustainment as concepts that have a great impact on child and adolescent habit formation. 

The dataset necessary for conducting this study came from a larger database, created during the period 
of evaluation and monitoring of physical activity for the physical education course of 155 students from 
the Faculty of Business of the Babes-Bolyai University from Cluj-Napoca, Romania. For data processing 
we have used SPSS statistics software and we have employed a hierarchical linear model, which 
permitted us to test how exactly each variable fitted our model. 

The results of the present study were contradictory to our previous findings. Although a high percentage 
of our respondents perceived that the method we have used for evaluation and monitoring of their activity 
for the physical education course helped them into developing a habit regarding physical exercises, the 
present data states otherwise. Our respondent’s habits, regarding physical exercises, registered an 
interesting dynamic, but the 66 days for developing a habit theory wasn’t valid in their case. This 
pandemic period meant a time of changes, in regards of physical exercises habit, for them, most of 
those who had a habit managed to keep it, but also a large percentage of them diminished or even lost 
it. Interestingly, most of those that did not have a habit managed to improve it, but only about half of 
them could be accounted for developing one. 

Keywords: habit, physical exercises, pandemic. 

1 INTRODUCTION 
Habits, whether they are healthy or toxic, are an undisputable component of modern’s human 
personality and from a socio-psychological perspective represent the appropriated repetitive response 
to a situation or stimuli of the environment in which we activate. We cannot overlook the importance of 
having healthy habits in our lives, philosophers resuming this in the simplest way possible by 
establishing an interdependency between thoughts, words, action, habits, character and destiny. 

Habit formation is a concept that has been studied by many researchers and the consensus is that an 
action can be considered habitual if it is repetitive during time, is done automatically and is cued by a 
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situation in a stable contexts [1], [2], [3], [4], [5], [6], [7]. Cues activate the mental representation of the 
habitual response and an exposure to a situation that generates a positive response is what motivates 
people to replicate it [4]. Recent studies suggest that self-control [8] and self-regulation [9] play a key 
role over controlling habits.  

Habits are preceded by intention [10] and unfortunately, they can develop in a dichotomous manner, 
good or bad, both relying on the same blueprint, the impact that exposure for the first time to a situation 
has upon us. So, exposure to healthy habits can make us more prone to adopt one and alienation from 
the bad ones can help us avoid getting or lose them [4]. Researchers have reported that on average 
approximately 66 days are needed to form a habit [11]. Habit strength is interdependent, as it relies on 
prior experience with the habit in question [2] and although habits are done automatically, habit slips 
can occur due to stress, age or multitasking [4].  

Studying habits implies a measurement tool and so the Self-Report Habit Index (SRHI) was created 
[12]. The scale was constructed on 12 items and targets habit strength based on past performance. It is 
widely utilized [13], although it has some critics that contest its habitual use [14]. Since its launch the 
SRHI scale has raised interest to many researchers who extracted subscales out of it [11], [15], modified 
it [16], [17], [18], or even created a new scale based on it [19]. 

A plethora of studies on habits have been carried out, covering a broad range of subjects, from those 
related to life aspects like, energy consumption [20], learning [21], [22], human as a creature of habit 
[23], daily routines [19] or how the COVID-19 pandemic affected our habits [24], to those related to 
health, like abuse of alcohol and marijuana [25], [26], or clinical practice [27]. 

International organizations try to raise awareness, through releasing comprehensive reports, upon the 
importance of physical activity [28], [29], [30]. Evolution brought changes to the way we live and if in 
hunting or agricultural societies a good physical condition was mandatory, in industrial and post-
industrial ones it become optional. Trading physical activity to a stationary position in front of a machinery 
or PC came with its downsides and we are starting to experience its effects.  

Left intentionally out of the above enumeration, regarding fields in which studies upon habit were 
conducted, the physical activities domain benefits from a generous approach in this regard [2], [7], [13], 
[31], [32], [33], [34], [35], [36], [37]. 

Researchers concluded that timing in developing a habit regarding physical activity plays an important 
role. In childhood physical activity is done in a mindless manner [2], being part of our way of making new 
motor acquisitions and consolidating them. These types of activities also permit us to interact with peers, 
socialize, explore and much more. Conducting physical activities isn’t beneficial only for our good 
functioning of the internal physiological processes or to keep weight under control. Recent studies 
managed to establish a strong corelation between physical exercises and an increase in volume of grey 
matter [36].   

Studies point out that childhood habits regarding physical activity fail to be carried over to adulthood due 
to external influences [2], but also identify motivation, enjoyment, commitment and sustainment as 
concepts that have a great impact on child and adolescent habit formation [33]. When it comes to habit 
formation in regards of physical activities, we must remember that past behaviours have an impact upon 
the new ones and corroborating them with the individual’s training is essential, otherwise we can create 
deception and kill the whole demarche from the beginning.  

The present COVID-19 pandemic affected the way different activities were carried out, among them the 
physical activities domain as well, both at an institutional and private levels. Schools and other 
educational facilities have been closed and physical education courses had to be held online. Private 
owned sport facilities were also forced to close or to reduce the number of participants. For a long period 
of time the only way you could carry out a physical activities outside own’s home was by yourself, 
between certain time intervals and if you had a self-written declaration. All these restrictions reflected 
upon the amount of physical activity general population did. 

The present study aims to analyse the way our student’s habits regarding physical exercises evolved 
over the 93 days monitoring period based upon the values obtained for the SRHI scale for the initial and 
final evaluations and predict which were the variables that had a direct influence upon it.     
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2 METHODOLOGY 
The dataset necessary for conducting this study came from a larger database, created during the period 
of evaluation and monitoring of physical activity for the physical education course of 155 students from 
the Faculty of Business of the Babes-Bolyai University from Cluj-Napoca, Romania.  

The initial evaluation was done on the 09.11.2020 and the final one on the 09.02.2021. This led to a 
monitoring period of 93 days, which permitted us to follow habit dynamic during pandemic times and to 
test if 66 days [11] were enough for our students to develop a habit regarding physical exercises. A daily 
log consisted into introducing the following data for the day in question: if physical activity was carried 
out and if yes, what type of physical activity, for how long and at what intensity. The SRHI 12 item 
questionnaire, with a five-point scale, was incorporated into the initial and final questionnaires and the 
score could be within the range 0-48. Evaluation and monitoring was done exclusively online on the 
Microsoft Teams platform and synchronous weekly meetings have been held, according to their time 
schedule. In the end, out of 155 students a total of 96 respondents had both their initial and final 
evaluations based on the questionnaire and were included in this study. 

For data processing we have used SPSS statistics software and we have employed a hierarchical linear 
model [38], [39], [40], which permitted us to test how exactly each variable fitted our model. The dataset 
for this study was comprised out of four variables: “SRHI_initial”, which represented the values obtained 
for the SRHI at the beginning of the study; “SRHI_final”, which were the values obtained for the SRHI in 
the final stage; “no_days_log”, which represented the number of daily logs each student has completed 
during the 93 days period and “method_create_habit” which represents the respondent’s opinion upon 
whether the method used for evaluation and monitoring of their activity for the physical education course 
contributed in creating a habit or not regarding physical activity.   

3 RESULTS 
The following subsections will address the problematic in question: the first one will establish the way 
selected variables are predicting the SRHI final values and the second one will try to observe the habit 
dynamics, regarding physical activities, during this pandemic period for our respondents. 

3.1 Variables Predicting SRHI final values 
A strong positive correlation, r=.740, p<.001, was established between the values of the final SRHI and 
those of the initial SRHI, while the other predictors didn’t meet the minimum required significance threshold. 

Table 1. Means, standard deviations and Intercorrelations for the outcome and predictor variables. 

 M SD SRHI_final SRHI_initial no_days_log method_ 
create_habit 

Variable 
SRHI_final 27.21 8.949 - .000* .304 .094 

Predictor Variables 

SRHI_initial 25.21 9.355 .000* - .094 .457 

No_days_log 48.35 23.511 .304 .094 - .224 

Method_create_habit .73 .447 .094 .457 .224 - 
p< .001; **p< .01; ***p< .05 

The models included into the hierarchical linear regression analysis were used to test if the perception, 
that the method used for evaluation and monitoring physical activity created a habit for our respondents, 
significantly predicted SRHI final values, over and above the number of days logged in during the 93 
days period of monitoring and SRHI initial values. The perception that the method created a habit failed 
to prove statistically significant in predicting SRHI final values over and above number of days logged 
and SRHI initial values, p=.090, so the third model will be discarded from further analysis.  

In terms of fitting to the data, the second model produced the best output and will be used for the present 
study. The independent variables account for 57,2% of the variance in the dependent variable. The 
overall regression model was significant, F(2, 93)=62,2, p<.001, R2=.572. Both predictor variables 
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“SRHI_initial” and “no_days_log”, which proved to be a suppressor variable, were found statistically 
significant, with p values for the first one <.001 and for the second one <.05. This translates in our case 
that each one unit increase in the SRHI initial values will dictate an increase with .728 units of the SRHI 
final values and an increase with a day for the number of days logged means .059 units increase to the 
values of the final SRHI. 

Table 2. Hierarchical regression analysis summary for variables predicting SRHI final values. 

Step & Predictor Variable B SE B β R2 ΔR2 
Step 1:  - - - .548 .543 

  SRHI_initial .708 .066 .740 - - 

Step 2: - - - .572 .563 

  SRHI_initial .728 .065 .762 - - 

  no_days_log .059 .026 .156 - - 

Step 3: - - - .585 .572 

  SRHI_initial .726 .065 .759 - - 

  no_days_log .056 .026 .147 - - 

  method_create_habit 2.313 1.349 .115 - - 

3.2 Habit dynamics 
The previous subsection permitted us to understand how the selected variables predict the final values 
of the SRHI scale and offered the base for this follow up. We continue by analysing the way our 
respondent’s habit, regarding physical activities, shifted during the pandemic period based on the two 
variables found to be significant: SRHI initial values and number of days logged in.   

 
Figure 1. Evolution of the SRHI initial and final values and the number of days logged in. 

The two values of the SRHI scale, initial and final, helped us to determine whether our respondents had 
a positive or negative habit evolution during the 93 days period of monitoring. The SRHI doesn’t have a 
pre-defined cut-off in determining that a certain behaviour is habitual [11], so, we arbitrary established 
that values bellow half of the maximum score that could be obtained, in our case 24, to be the threshold 
for considering that they’ve had a habit prior to their participation to the courses or developed one during. 

Upon analysing the data, we could not distinguish any significant changes in the percentages of those 
who had and those who didn’t had a habit at the end of the initial and final SRHI scoring. If 61.46% of 
our respondents registered, upon scoring the initial SRHI scale, a habit regarding physical exercises, 
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for the final scoring 62.5% were in that situation. The same goes for those who did not had a habit, 
38.54% initially didn’t and for the final scoring 37.5% were in the same situation.  

Having in mind these results we decided to go further by analysing the weight of the percentages within 
each category based upon SRHI initial and final values, as well as number of days logged.  

3.2.1 Results for the respondents that had a habit 
Those who had a positive SRHI evolution and logged in more than 66 days accounted for 5.21%, 
meanwhile those who had a positive SRHI evolution and logged in less than 66 days accounted for 
26.05%. Those who registered a negative SRHI evolution and logged in more than 66 days accounted 
for 9.37%, meanwhile those who had a negative SRHI evolution and logged in less than 66 days 
summed up 20.83%. Almost half of this last category went below the 24 points thresholds. 

3.2.2 Results for the respondents that didn’t have a habit 
Those who had a positive SRHI evolution, passed the 24 points threshold and logged in more than 66 
days accounted for 7.29%, meanwhile those who had a positive SRHI evolution, didn’t pass the 24 
points threshold and logged in more than 66 days were 10.42%. Those who registered a positive SRHI 
evolution, passed the 24 points threshold and logged in less than 66 days accounted for 5.20%, 
meanwhile those who had a positive SRHI evolution, didn’t pass the 24 points threshold and logged in 
less than 66 days accounted for 9.38%. The respondents who had a negative SRHI evolution and logged 
in less than 66 days were 6.25%, meanwhile none of the respondents had a negative SRHI evolution 
and logged in more than 66 days. 

4 CONCLUSIONS 
The results of the present study were contradictory to our previous findings [41]. Although a high 
percentage of our respondents perceived that the method we have used for evaluation and monitoring 
of their activity for the physical education course helped them into developing a habit regarding physical 
exercises, the present data states otherwise.  

Our respondent’s habits, regarding physical exercises, registered an interesting dynamic within the two 
groups, those who did and those who didn’t had a habit, although the categories’ percentage weight 
reported to the study group registered a small variation, of almost 1%.  

The 66 days for developing a habit theory wasn’t valid for our respondents. This pandemic period meant a 
time of changes, in regards of physical exercises habit, for them, most of those who had a habit managed to 
keep it, but also a large percentage of them diminished or even lost it. Interestingly, most of those that did 
not had a habit managed to improve it, but only about half of them could be accounted for developing one. 

The methods used for data processing proved to be auspicious and helped us into establishing and 
certifying the ground base need to unfold this study.   
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INTRODUCTION TO THE PROBLEMATICS OF BULLYING, 
CYBERBULLYING AND CYBER-AGGRESSION - ANALYSIS OF 
SELECTED METHODS OF PREVENTION AND INTERVENTION 

E. Žovinec, B. Sender 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The topic of cyberbullying is highly actual in current educational research, as it is obvious by ongoing 
projects and evidence-based prevention or intervention programs. We record several programs for the 
intervention of aggression in adolescents e.g., Cyber program 2.0 (Garaigordobil & Martínez-Valderrey, 
2015) and ConRed (Del Rey, & al., 2012) as well as some programs for prevention e.g., the Spanish 
program “Asegúrate”, TheNoTrap! program by Palladino et al. (2016), Media Heroes program by 
Similarly, Chaux and colleagues (2016). Good respectable results with prevention were achieved by 
Ortega-Barón et al. (2019) with Prev@cib program. Experimental validation has shown a significant 
reduction in bullying and victimization (including cyberspace) in the experimental groups. Israeli 
scientists Aizenkot and Kashy-Rosenbaum (2018) developed and validated the Safe Surfing 
Intervention Program. The program is aimed to reduce cyberbullying in WhatsApp class groups. Both 
bullying prevention programs and programs that are not primarily intended for online communication 
and interaction have proved their worth, e.g., Olweus' prevention program of bullying or social skills 
training (Fox Boulton, 2003). Wölfer et al. (2014) examined and proposed a model of the basic principles 
of each intervention program with a focus on reducing cyberbullying. According to these authors, the 
programs should include: 

- Development of competences in the field of social skills and social knowledge. 
- Developing attitudes and awareness about the possible consequences of cyberbullying. 
- Developing social responsibility and improving the classroom climate.  
- Strategies for managing cyberbullying and for positive online communication. 

The purpose of this qualitative study was to determine general characteristics of cyberbullying 
prevention and intervention methods and programs. All selected programs were assessed in relation to 
the above model of the basic principles. This study was conducted as a preliminary survey of twenty 
cyberbullying prevention and intervention programs. The results of this analysis do not provide 
information on the effectiveness of one information delivery method over another. We suggest that future 
research should address the efficacy of prevention and intervention programs in context of the basic 
principles and could also determinate other beneficial principles and fundamentals. 

Keywords: prevention, e-bullying, prevention, intervention, program. 

1 INTRODUCTION  
The Cyberbullying and cyber-aggression are a serious problem in today's school and in the lives of 
children and youth. Their behaviour and experience are shifted to online space as the process of 
digitizing society's life. Nowadays they are communicating with their classmates and peers (sometimes 
their parents too) mainly through social networks.  

Cyberbullying has been defined in different ways but there is a large consensus in the literature that it 
involves intentional, cruel, and repeated behaviour among peers, by means of e-media [1]. A systematic 
literature offers more than 30 definitions for qualitative synthesis and more than 10 theoretical models 
of cyberbullying. Bullying refers to repeated abusive behaviour in which there is an imbalance of power 
among peers with the intent of harming others in a prolonged manner [2]. Some of the main 
characteristics of bullying include the intention to harm the victim, the repetition of aggressive behaviour 
physically, psychologically, or socially over time, and the physical, mental and/or social imbalance of 
power between the bully and the victim. Cyberbullying is related to other issues in the real-world 
including learning difficulties and academic success problems, antisocial behaviour, additional 
behaviour, and delinquency [3]. According to the findings of Hinduja & Patchin [4], victims and 
aggressors known each other from school, and according to Twyman et al. [5] the most frequent victims 
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of cyberbullying are children who are bullied even in the school environment or in the offline space in 
general. Cyberbullying is therefore perceived as a school problem, and schools need to take an active 
approach to this new phenomenon [6].  

The topic of cyberbullying is highly actual in current educational research, as it is obvious by ongoing 
projects and evidence-based prevention or intervention programs. From perspective of meta-analytic 
studies of effectivity preventive programs [7, 8] we record several programs for the intervention of 
aggression in adolescents with transnational impact. e.g., Cyber program 2.0 and ConRed, Spanish 
program “Asegúrate”, Italian the NoTrap! program, Medienhelden/MediaHeroes (Germany). Good 
respectable results with prevention were achieved by Ortega-Barón et al. [9] with Prev@cib program. 
Experimental validation has shown a significant reduction in bullying and victimization (including 
cyberspace) in the experimental groups. Israeli scientists Aizenkot and Kashy-Rosenbaum [10] 
developed and validated the Safe Surfing Intervention Program. The program is aimed to reduce 
cyberbullying in WhatsApp class groups. According to Gaffney et al. [7] effective preventive and 
interventional programs with evidence-based impact are also Cyber Friendly Schools (Australia), 
Friendly Attac (Belgium), ViSC (Austria). These preventive or/and interventions programs were adapted 
in many countries and have international references. Complex cyberbullying prevention programs 
should combine work with pupils, parents, a system of clear rules, controls, and sanctions at whole 
school level. In addition to traditional training programs for students, there are also newer options such 
as Project FaceUP (Czech Republic) bringing effective system of online trust box. During the 3 years 
6,000 reports of bullying, cyberbullying, extortion, self-harm, physical violence, and other challenges 
were reported.  Another good example of modern prevention praxis is cybermentoring. For example, 
one of British pioneering new form of virtual peer support was called CyberMentors. Students were 
trained as cybermentors, log on and offer mentoring support on demand. Cybermentors can refer 
mentees onto senior cybermentors and counsellors for further support if necessary. This scheme has 
been evaluated quite positively by Banerjee, Robinson, and Smalley [11] and Thompson and Smith [12]. 
Universal and indicated prevention strategies are recognised in literature [13]. Universal cyberbullying 
and cyberagression prevention elements consist of strategies to develop a positive classroom climate, 
increasing knowledge of bullying, legislative information, changing attitudes on bullying, developing 
empathy among students, teacher training, information about bullying for parents, and an anti-bullying 
policy for the school. Indicated (secondary level) prevention should consist of punitive and/or non-
punitive methods to deal with bullies and social skills training and peer support. 

Some bullying prevention programs and programs that are not primarily intended for online 
communication and interaction have proved their worth. Wölfer et al. [14] examined and proposed a 
model of the basic principles of each intervention program with a focus on reducing cyberbullying. 
According to these authors, the programs should include: 

- Development of competences in the field of social skills and social knowledge. 
- Developing attitudes and awareness about the possible consequences of cyberbullying. 
- Developing social responsibility and improving the classroom climate.  
- Strategies for managing cyberbullying and for positive online communication. 

Slovakia has become a member and part of the European EU Kids Online network III in 2012. The 
project is also funded by the European Commission's Safer Internet program, it brings together 
researchers and experts from all over Europe and carries out comparative research focusing on children, 
their behaviour and safety on the Internet. EU Kids Online National Team III. covers by Research 
Institute of Child Psychology and Pathopsychology. 

Research of Holla [15] has shown that most Slovak students are exposed to verbal attacks (28%), 
password abuse (27%) and intimidation and threats are relatively widespread (17%). Research of Holá 
[15] shown highest score of cyberbullying was among the boys in Nitra Distict (Western Slovakia) In 
terms of the type of schools, the highest scores of cyberbullying were students of upper secondary 
vocational schools. In girls, the highest scores of cyberbullying were achieved by best quality high school 
students (Gymnasium). From the point of view of the region it was cyberbullying in girls balanced. The 
most common forms used by boys: 

- The perpetrators of cyberbullying were sending gross-pointing insults on the Internet (28.9%), 
- Sending false information (24.3%) 
- Sharing compromising photos on the Internet (19.6%). 
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Victims of cyberbullying have also encountered similar forms. For girls in between, the most common 
form of cyberbullying was the disclosure of false information (17.9%), sending offensive messages and 
comments (17.6%) and sharing compromising photos on the Internet (11.1%). It should be added that 
Hollá (individually or in a team) has also carried out several other studies on cyberbullying, sexting and 
others negative phenomena in the context of different correlations. 
In all countries of Visegrad political Unit, the prevalence of internet use among adolescents is high. In 
the Czech Republic, about 82% of adolescents use the internet on their mobile phones daily or more 
often. The number is 83% in Poland and 70% in Slovakia. According to Smahel [16] using the internet 
on desktop computers is less common but also similar in all countries — 43% in the Czech Republic, 
40% in Poland, and 43% in Slovakia. Research of cyberbullying in Slovakia is currently carried out 
mostly at the regional level Balážová, Kováčiková, Hollá, Dulovics Emmerova, Bedrosova, Machackova, 
Šerek, Smahel and others.   

2 METHODOLOGY 
Our review study is based on AMSTAR (A Measurement Tool to Assess Systematic Reviews) guidelines 
for conducting systematic reviews (Shea et al., 2007). We identified potential articles, book chapters, 
web pages for review by searching 4 databases: ERIC, Google Scholar, PsycInfo. We included 
databases of Midlle-East Europe journals: Ad Alta, PEDAGOGIKA.SK, Slavonic Pedagogical Studies 
Journal, Psychológia a patopsychológia dieťaťa, Pedagogicke rozhlady, Sociálna prevencia. 

The same keywords were used for each database and were identical to the keywords. Our searches 
included the following keywords in English, Slovak and Czech language: 

- bully/bullies/anti-bullying/bullying/cyberbulling/onlinebullying/electronical bullying 
- /prevention/prevention programs/evaluation/review/meta-analyses/features 

The current study is an evaluation review study that aims to evaluate the effectiveness of anti-
cyberbullying intervention / preventive programs, for primary, middle, and high school students in 
Slovakia and Czech Republic. Our intention was to get deep insight into the construction and design of 
prevention programs. Our research seeks answers to the question of what an effective prevention 
program should include. Specifically, this study pursued to review the topics and the main findings of 
the review studies about bullying and cyberbullying: 

• To synthetize and analyze features local and internationally used preventive programs  
• Compare and analyze available prevention programs from the perspective of wölfers principles 

of effective preventive programs  

Twenty programs were selected: KiVa, Second Step (Finnish national school-based antibullying 
program, University of Turku, Finland), Prev@cib (J. Ortega-Barón, Faculty of Education, International 
University of la Rioja, Spain), Media Heroes (Mediehelden, Freie Universität Berlin, Germany), Together 
Against Bullying, Steps to Respect® (Committee for Children), Stop School Bullying (J. Tsiantis, 
Greece), Positive Actions (C. G. Allred), Sheeplive, E-safety, Olweus Bullying Prevention Program 
(Clemson University), Expoprogram (V. Labáth), Bully-Proofing Your School, Success in Stages® 
Program (J. M. Prochaska), Cyberprogram 2.0 (Garaigordobil, Martínez-Valderrey), Safe Surfing Anti-
cyberbullying Intervention Program, The Leadership Program's Violence Prevention Project (E. Petrelli), 
WITS Primary Program, Cyberbullying.sk (kyberšikanovanie.sk), We Know, That…. (M. Zelina, M. 
Lenárt). All selected programs were evaluated in research studies as highly effective, or at least very 
promising. Some of the programs are primally aimed at the prevention of bullying and cyberbullying, but 
some programs are not. In our analysis we also include programs that are focused on personal and 
social development, improving the classroom climate or academic skills. Table 1 describes the key 
structural features (i.e., country of origin, age of the participants, number and duration of sessions, 
program type and setting) of each program.  

The selected programs were then analysed in the context of four principles mentioned above. Then we 
have merged four mentioned principles into two overarching principles:  

• Developing competences in the field of social skills, social knowledge, social responsibility and 
improving the classroom climate. We decided to merge two principles due to the existence of 
influence of general social skills have an impact on the classroom climate and improve 
interpersonal relationships between classmates. 
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• Developing attitudes and awareness about the possible consequences of cyberbullying and 
strategies for managing cyberbullying and for positive online communication. The two principals 
were merge due the proven influence of increased awareness of various forms of cyberbullying 
on the control and managing of its coping strategies. 

The following tasks were accomplished: a) review of the examples that the designated principle was 
being imparted and b) combining principles that have same or very similar meaning. 

Table 1. Key characteristics of twenty evidenced-based bullying and cyberbullying preventive programs 

Program Country 
of Origin Age Duration Program Type Setting 

Kiva 
Antibullying 
Program Finland 10-11 

10 lessons 
that are 

delivered 
over 20 
hours 

Classroom Curricula, School/Classroom 
Environment, Victim Programs, Bullying 
Prevention/Intervention, Children Exposed 
to Violence 

School 

Second Step 
Student 
Success 
Through 
Prevention  
 

USA 5+ 

From 13 
(Middle 

School) to 
27 (Early 
Learning) 

weeks 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention School 

Prev@cib 
Program 

Spain 12-17 
10 – 1-
hour 

sessions 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Children Exposed 
to Violence, Violence Prevention 

School 

Media Heroes 
(Mediehelden) Germany 12-15 

10 weeks, 
90 

minutes 
sessions 

Classroom Curricula, Cyberbullying 
Prevention and Intervention, Victimization School 

Together 
Against Bullying 
(Spolu proti 
šikane) 

Slovakia 10+ undefined 

Youth Development, Bullying Prevention, 
and Intervention 

Home, 
School, 
Other 

Community 
Setting 

Steps to 
Respect® USA 8-12 

11 lessons 
presented 
over 12 to 
14 weeks 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention 

School 

Stop School 
Bullying Greece 9-12 

11-week 
structured 
interventio

n 

Leadership and Youth Development, 
School/Classroom Environment, Bullying 
Prevention/Intervention School 

Positive Actions 

USA 0-18 7 Units 

Academic Skills Enhancement, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Truancy 
Prevention, Bullying Prevention/Intervention, 
Alcohol and Drug Prevention 

Home, 
School, 
Other 

Community 
Setting 

Sheeplive 
(ovce.sk) 

Slovakia 5-10 

9 thematic 
sections, 

11 
additional 
activities 

Awareness of Internet Environment and Its 
Risk, Cyberbullying Prevention, Prevention 
of Shopaholism, Prevention of Online Risk 
Behaviour, Prevention of Sexting, 
Prevention of Discrimination, Racism and 
Xenophobia   

Home, 
School, 
Other 

Community 
Setting 
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E-safety  
(e-bezpečí) Czech 

Republic 6-19 undefined 

Cyberbullying Prevention, Cyberaggression 
Prevention, Online Risk Behaviour 
Prevention 

Home, 
School, 
Other 

Community 
Setting 

Olweus Bullying 
Prevention 
Program Norway 11 - 14 2 to 18 

months 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

School 

Expoprogram 

Slovakia 12 - 18 undefined 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

School, 
Other 

Community 
Setting 

Bully-Proofing 
Your School USA 7 - 12 

7 sessions 
once a 
week 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

School 

Success in 
Stages® 
Program USA 10-17 12 months 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

School 

Cyberprogram 
2.0 Spain 13-17 

19 one-
hour 

sessions 

Classroom Curricula, Cyberbullying 
Prevention and Intervention School 

Safe Surfing 
Intervention 
Program Israel 8-17 8 weekly 

lessons 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

Home, 
School, 
Other 

Community 
Setting 

The Leadership 
Program's 
Violence 
Prevention 
Project 

USA 12-16 
12 (45 

minutes) 
interactive 

lessons 

Academic Skills Enhancement, Classroom 
Curricula, Conflict Resolution/Interpersonal 
Skills, School/Classroom Environment, 
Bullying Prevention/Intervention, Violence 
Prevention 

School 

WITS Primary 
Program Canada 5 - 10 

one lesson 
at least 
once a 
month 

Classroom Curricula, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Bullying 
Prevention/Intervention, Violence Prevention 

School 

Cyberbullying.sk 
(kyberšikanovani
e.sk) Slovakia 6-19 undefined 

Cyberbullying Prevention and Intervention School, 
Other 

Community 
Setting 

We Know, 
That…. (Vieme, 
že) Slovakia 12-17 

5 thematic 
sections 

18 
sessions 

Academic Skills Enhancement, Conflict 
Resolution/Interpersonal Skills, 
School/Classroom Environment, Truancy 
Prevention, Bullying Prevention/Intervention, 
Alcohol and Drug Prevention 

School, 
Other 

Community 
Setting 

3 RESULTS 
In identifying activities based on the principle of developing competences in the field of social skills, 
social knowledge, social responsibility and improving the classroom climate was found that each of the 
selected programs contains activities and goals intended for developing social skills, social responsibility 
and improve classroom climate through peer and student’s relationships. Thus, the prevention programs 
helped students identify their personal values, to act in a manner consistent with their goals, to 
strengthen inner sources of self-esteem and the behavioral skills to say “no” to bullying, and other 
aggressive behaviors.  

According to the second principle: developing attitudes and awareness about the possible consequences 
of cyberbullying and strategies for managing cyberbullying and for positive online communication, we have 
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found, that most of the programs contain activities focused to raise awareness about bullying and 
cyberbullying. The programs that were rated “promising” not always focuses on providing information 
about strategies of dealing with cyberbullying, protective strategies, or victim assistance strategies. Each 
program analyzed in this study included each of the principles outlined above, suggesting that these 
principles may be common to all preventive programs. 

Table 2. Basic principles of selected preventive programs 

Basic 
Principle Program Examples of application of principle 

Developing 
competences in 
the field of social 

skills, social 
knowledge, and 

social 
responsibility and 

improving the 
classroom 

climate 

KiVa 

• Increasing empathy toward victims, 
• Influencing the group norms and building capacity to behave in a 

constructive manner in social interaction,  
• Encouraging students to take responsibility for not supporting the bully but 

the vulnerable peers, 
• Promoting strategies to support the victim and to support children’s self-

efficacy to use those strategies. 

Second Step 

• Developing of social-emotional skills,  
• Leading lessons about empathy, assertive communication, emotional 

regulation, and problem solving, 
• Teaching youths the social skills necessary to handle negative or 

uncomfortable social situations and protective factors that are targeted 
include social skills, school connectedness and engagement with teachers 
and positive peers, and adoption of conventional norms about substance 
abuse and school achievement. 

Prev@cib 

• Strengthening individual, group, and community resources to allow 
students to control their lives in both virtual and school settings, 

• Building the personal and social responsibility,  
• Focusing on involvement in and commitment to prevention and 

intervention in cyberbullying, 
• Emphasizing the role of students to prevent and stop bullying and 

cyberbullying through fostering a climate of respect in the classroom so 
that adolescents do not tolerate this type of violence, either in schools or 
virtually. 

Media Heroes 
(Mediehelden) 

• Promoting empathy with the victim, 
• Social learning (e.g., role-play, model learning) and the application of well-

established cognitive-behavioural methods, 
• Improving social and online skills by fostering cognitive and affective 

empathy, media literacy, and providing specific action alternatives. 

Together Against 
Bullying (Spolu proti 

šikane) 

• Providing personal and social education, 
• Acquiring practical life skills, 
• Developing cognitive skills, self-knowledge and self-perception, self-

regulation, self-esteem, self-confidence and creativity,  
• Focusing on interpersonal relationships, communication, cooperation, and 

competition as well as values, attitudes, practical ethics, and skills such as 
decision making and problem solving, 

• Helping young people lead healthy and responsible lives, both for 
individuals and members of society and providing an opportunity to think 
about their experiences and their own development, 

• Teaching students to take responsibility for their behaviour in various life 
situations.  
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Steps to Respect® 

• Training students in assertiveness, empathy, and emotion regulation skills, 
• Promoting a safe school environment to counter the detrimental social 

effects of bullying, 
• Teaching social–emotional skills to counter bullying and to promoting 

healthy relationships, 
• Promoting skills (e.g., joining groups, resolving conflict) associated with 

general social competence, 
• Changing the schoolwide environment by intervening at levels beyond the 

individual child, 
• Allowing students to practice friendship skills and conflict resolution. 

Stop School Bullying 
• Increase empathy toward victims, 
• Involving students, educators, parents, and the community. 

Positive Actions 

• Social and emotional learning, 
• Educating students about self-concept, 
• Practicing respect, empathy, friendliness, kindness, cooperation, and 

positiveness as positive ways of dealing with others, 
• Teaching students how to manage their feelings, 
• Teaching students, the skills for learning and motivation for achieving 

success and happiness for everyone, 
• Learning about nutrition, problem-solving, decision-making, study skills, 

self-control, managing personal resources, social skills, self-honesty, and 
setting and achieving goals. 

Sheeplive (ovce.sk) 
• Teaching students to think critically, 
• Increasing self-esteem. 

E-safety (e-bezpečí) 
• Teaching how to identify lies in online communication, 
• Increasing of critical thinking, 

Olweus Bullying 
Prevention Program 

• Improving students’ relations, 
• Reinforcing positive behaviour, 
• Defining and enforcing rules against bullying, 
• Holding class meetings focused on bullying prevention, peer relations, and 

prosocial behaviours, 
• Parental involvement. 

Expoprogram 

• Practicing skills in the field of social perception, interpersonal sensitivity, 
emotional self-expression and various forms of verbal and non-verbal 
communication, 

• Development of cooperative behaviour and constructive forms of 
competitive behaviour, 

• Learning the methodology of independent decision-making and taking 
responsibility for own decisions. 

Bully-Proofing Your 
School 

• Learning protective skills for handling bullying, resisting victimization, and 
helping potential victims, 

• Learning assertiveness and avoidance strategies 
• Creating a positive school climate by promoting a “caring majority” that 

focuses on bystander behaviour, 
• Incorporating classroom management and classroom rules, trainings, and 

the provision of information to parents. 

Success in Stages® 
Program 

• Teaching reinforcement and decision-making skills, 
• Teaching the tools necessary to maintain their modified behaviours 
• Providing general information about possible classroom exercises to 

support student change. 
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Cyberprogram 2.0 

• Developing coping strategies to prevent and intervene in bullying and 
cyberbullying behaviours, 

• Promoting transversal objectives such as increasing empathy, the capacity 
for cooperation, the expression of emotions, 

• Increasing cooperative conflict resolution strategies, positive social 
behaviours, self-esteem, and empathy,  

• Developing positive variables (empathy, active listening, social skills, 
strategies to control anger-impulsivity, constructive conflict resolution, 
tolerance in accepting a diversity of opinions, etc.). 

Safe Surfing Anti-
Cyberbullying 

Intervention Program 

• Developing skills for judging and self-monitoring contents before 
disseminating them online, 

• Formulating school rules. 

The Leadership 
Program's Violence 
Prevention Project 

• Increasing student communication and relationship-building skills, 
• Providing information about self-concept, group dynamics, and social 

responsibility, 
• Training in leadership, self-affirmation, cooperation, vision and 

imagination, and conflict management, 
• Teaching about social responsibility, empathy, positive thinking, 

community-building, and character development, 
• Violence prevention: positive self-concept, leadership, decision-making, 

group dynamics, vision and imagination, and conflict resolution. 

WITS Primary Program • Providing students with simple, developmentally appropriate conflict-
resolution strategies for handling conflicts with peers. 

Cyberbullying.sk 
(kyberšikanovanie.sk) 

• Gaining a deeper understanding of the experience and behaviour of the 
victim, the aggressor, or witnesses, 

• Increasing sensitivity to one's own experience and the experience of 
others, 

• Developing the ability to actively defend oneself and others in harm. 

We Know, That…. 
(Vieme, že) 

• Self-development of students, 
• Teaching to solve problems of managing emotions, emotions, and conflict 

resolutions, 

Developing 
attitudes and 

awareness about 
the possible 

consequences of 
cyberbullying and 

strategies for 
managing 

cyberbullying and 
for positive online 
communication 

Kiva 

• Raising awareness of the role that a group plays in maintaining bullying, 
• Promoting strategies to support the victim and to support student’s self-

efficacy to use those strategies, 
• Increasing student’s skills in coping when they are victimized. 

Second Step 
• Teaching how to recognize bullying, 
• Lessons encompass topics such as responding to bullying, cyberbullying, 

and sexual harassment. 

Prev@cib 

• Teaching about risk and prevention factors for bullying and cyberbullying, 
• Informing about sexting and grooming,  
• Focusing on awareness and sensitization about cyberbullying and the 

harm of both virtual and in-school peer violence,  
• Emphasizing the importance of understanding the harmful consequences 

of these types of violence, 
• Encouraging change at the cognitive, behavioural, and attitudinal levels, 

and prevent and reduce this peer abuse at school and online, 
• Offering students various resources and coping strategies to help them 

deal with bullying and cyberbullying, including activities about cybernetic 
security measures or the legal consequences of in-person or virtual 
violence perpetration. 

Media Heroes 
(Mediehelden) 

• Aiming at changes in attitudes and beliefs through the transfer of 
knowledge by providing the students with definitions, the legal background 
of cyberbullying acts as well as the impact of cyberbullying on the victim. 
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Together Against 
Bullying (Spolu proti 

šikane) 

• Focusing directly on the area of bullying, 
• Focusing on risk factors in detecting and stopping this socio-pathological 

phenomenon.  

Steps to Respect® 

• Promoting positive interactions between students, 
• Fostering positive norms by creating and reinforcing policies about bullying 

and respectful behaviour, 
• Providing a rationale and clear guidelines for socially responsible actions 

and nonaggressive responses to bullying (that reduce chances of 
continued victimization). 

Stop School Bullying 
• Increasing awareness of the impact of bullying, 
• Providing information for bullying prevention and awareness. 

Positive Actions 

• Teaching the tools and vocabulary necessary to confront bullying,as well 
as specific strategies to defuse situations when an aggressor would 
typically bully another student, 

• Aiming to address the underlying causes of bullying by fostering students' 
development of compassion and decision-making skills. 

Sheeplive (ovce.sk) 

• Teaching children how to use modern technologies safely and responsibly, 
• Emphasizing them ways to protect from threats and where to go for help 

in the internet environment, 
• Teaching about the boundaries of virtual environment,  
• Teaching students to think critically, 
• Teaching students to resist pressure from an individual or group. 

E-safety (e-bezpečí) • Teaching students to identify risks on the Internet and increasing 
awareness of cyberbullying and similar phenomena. 

Olweus Bullying 
Prevention Program 

• Integrating bullying prevention themes across curriculum areas, 
• Providing support to students who are bullied,  
• Educating students about behavioural expectations, 
• Collaborating to spread the bullying prevention strategies and messages 

to other community settings. 

Expoprogram 
• Teaching students to identify phenomena that can be characterized as 

violence and bullying, 
• Providing information about developing, forms and stages of bullying. 

Bully-Proofing Your 
School 

• Heightening awareness of bullying, 
• Teaching protective skills for handling bullying, resisting victimization, 
• Helping potential victims. 

Success in Stages® 
Program 

• Providing general information about bullying and possible classroom 
exercises to support student change 

Cyberprogram 2.0 

• Identifying and conceptualizing bullying/cyberbullying, and the three roles 
involved in this phenomenon, 

• Analysing the consequences of bullying/cyberbullying for victims, 
aggressors, and observers,  

• Promoting critical capacity and the capacity for reporting these actions 
when they are discovered, 

• Developing coping strategies to prevent and reduce bullying/cyberbullying 
behaviours. 

Safe Surfing anti-
cyberbullying 

intervention program 

• Understanding the definition of cyberbullying 
• Identifying expressions and implications of cyberbullying in general and 

whatsapp cyberbullying in particular, 
• Explaining the role of bystanders, including developing personal and 

mutual responsibility, 
• Informing about acquaintance with state laws prohibiting cyberbullying. 

The Leadership 
Program's Violence 
Prevention Project 

• Building awareness about bullying and violence, 
• Preventing violence by enhancing the conflict-resolution skills. 
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WITS Primary Program • Educating students how to deal with bullying. 

Cyberbullying.sk 
(kyberšikanovanie.sk) 

• Increasing awareness of cyberbullying, 
• Teaching students how to behave more responsibly on the internet to 

protect themselves and did not harm others. 
• Teaching students how to avoid and how to avoid unwanted situations on 

the internet,  
• Teaching students that unresolved conflicts can be a germ cyberbullying. 
• Teaching how to proceed or where to turn for help if they happen victim or 

witness of cyberbullying. 

We Know, That…. 
(Vieme, že) 

• Explaining the concept of bullying, 
• Informing students about different forms of bullying. 

4 CONCLUSIONS 
J. Ortega-Barón et al. [9] found a greater decrease in bullying from students in the Prev@cib program, 
compared with students in the control group. This difference was statistically significant. The Positive 
Action (PA) program is designed to improve youth academics, behaviour, and character. Li et al. [17] 
assessed the impact of PA in public schools in Chicago on problem behaviours such as substance use, 
serious violence-related behaviour, current bullying, and disruptive behaviours. The results show 
statistically significant reduction in problem behaviours within the experimental group. Steps to 
Respect® is a research-based, bullying prevention program developed by non-profit organization 
Committee for Children. Frey et al. [18] observed that mean levels of bullying were significantly lower in 
the Steps to Respect® intervention group relative to the control group. The Olweus Bullying Prevention 
Program (OBPP) is an intervention designed to provide a comprehensive approach to reducing bullying 
and aggression among students. The primary goal is to reduce existing bullying problems and prevent 
new bullying problems. Farrell and colleagues [19] found a positive intervention effect on teachers’ 
ratings of the frequency of students’ physical aggression. The KiVa Antibullying Program is a school-
based program delivered to students. It was designed for national use in the Finnish comprehensive 
schools. Its goal is to reduce school bullying and victimization. Kärnä et al. [20] found that students in 
KiVa schools experienced statistically significant reductions in levels of bullying and they also had 
statistically significant reductions in levels of self-reported bullying, compared with students in control 
groups. The program Media Heroes is a universal, modularized, theoretically based, and carefully 
evaluated preventive intervention and its objectives are prevention of cyberbullying, victimization, and 
promotion of online self-protection. Wölfer et al. [6] used longitudinal data from 593 middle school 
students out of 35 classes. Multilevel analyses clearly demonstrate the program’s effectiveness in 
reducing cyberbullying behaviour within intervention classes in contrast to classes of the control group.  

We have observed that the most effective preventive programs have specific and non-specific 
prevention in their philosophy. Specific prevention includes activities focused mainly on: strengthening 
personality (creating a healthy self-image), development of social skills (especially effective 
communication), working with emotions, awareness of one's own fears and anxieties and their effective 
and healthy management, support for interpersonal relationships in the class (e.g. mutual trust, 
development of cooperation, strengthening of tolerance and mutual respect, etc.) and creating and 
implementing such group rules in which there is no room for aggression, etc. We can say that the 
function of non-specific primary prevention is fulfilled in its essence by the whole personality and social 
education. The specific prevention is focused directly on the area of bullying. The main concepts are 
identifying risk factors in detecting and stopping this socio-pathological phenomenon. Possible areas of 
topics in the field of specific bullying prevention include recognition of bullying, changing of attitudes 
(e.g., attitude towards reporting bullying so that students do not perceive it as "boning"), prevention of 
bullying and cyberbullying and managing and solving bullying.  
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IMPACT OF MEDIA CONSUMPTION HABITS ON ACADEMIC 
PERFORMANCE 

J.C. Del Ama, M. Mealy, Y. Kim 
Central Connecticut State University (UNITED STATES) 

Abstract 
This study analyzes the impact of social media usage on school attitude and academic performance. 
The outcomes show a clear trend. Traditional media, even in their online versions, seem to be in an 
unstoppable decline. On the other hand, our data confirm a deep penetration of social media in the life 
of our target audience. Practically all participants in this study have accounts in several platforms. 
Furthermore, we analyze how this strong penetration may be affecting their academic live, the 
correlations of social media usage with some variables that may be associate with academic success 
or failure. The more time our students spend and the more frequently they access their social media 
accounts, the weaker their educational values and school attitude seem to be, as well as their willingness 
to engage in cognitively complex activities, constructs normally associated to academic success. 
Moreover, time and frequency of social media usage strongly correlate with both a lower GPA and a 
high score on the parameters that we could consider warning signs of weak academic performance, 
such as academic risk and the external academic locus of control.   

Keywords: Media consumption habits, social media, academic performance, educational values, school 
attitude. 

1 INTRODUCTION  
Educators around the world have been observing how the invasion of digital electronic devices is 
changing our natural educational environment. Marshall McLuhan described in his classic 
Understanding Media (1964) how technological development introduces innovations that might radically 
change the human landscape. Those innovation penetrate our most intimate routines and transform not 
only our lifestyle, but also the very contents of our life. The printing press is the archetypal example of 
how an apparently modest invention (a wine press used to put ink on paper), triggered a revolution that 
radically changed Western civilization. When a college instructor enters nowadays a classroom (this 
used to be something habitual before the pandemic), s/he is greeted by an ominous silence. Peter 
Sloterdijk (2014, 476) describes those silent students as a generation of interactive, interconnected, 
inter-autistic phantoms. 

Nothing seems to be more urgent in the field of education than to what extent such personal experience, 
our subjective perceptions, correspond to reality. It is urgent to analyze in depth, to gather empirical 
evidence of the actual effect of these new digital communication technologies on our body of students. 
While we are writing this brief article, media all over the world are informing about a scandal that involves 
Facebook. The Wall Street Journal (Wells, Georgia & Horwitz, Jeff & Seetharaman, Deepa, 2021) 
reported that this company may have been hiding for years some evidence of harmful effects of the use 
of Instagram, platform that belongs to the Facebook group, on the mental health of young users of this 
social network, particularly teenage girls. Apparently, such hidden data related the intense activity in 
Instagram with symptoms of depression and anxiety. Always according to the team of investigative 
reporters of the Wall Street Journal, around 13% of the teenagers whose data were analyzed in the 
research process faced suicidal thoughts. Most likely, this scandal will soon vanish from the public scene 
due to the fish’s memory of both media and public. 

Empirical evidence seems to support our intuitive thesis. In the last years, a significant number of 
researchers has explored the effects of digital communication technologies in different areas of our 
youth’s life. Lepp et al. (2015), for instance, studied the relationship between cell phone use and 
academic performance in U.S. college students. The intensity of use of cell phones proved to be a robust 
predictor for GPA (self-reported). The more intensively participants in this study use their cellphones, 
the more likely their GPA will be lower than average. 

Junco focuses on the most popular social network: Facebook. The author studies how the use of this 
online platform affects both the level of engagement in class activities of students (2012a) and their 
academic performance (2012b). In both cases, an excessive Facebook use seems to be detrimental for 
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both constructs. The more active participants were in Facebook the weaker their class engagement 
seemed to be, and the lower their academic performance. Ahn (2011) found similar negative trends with 
regards to the impact of digital social networking on academic success in adolescent students. 

Alloway & Horton (2013) concentrated their research on the relationship between digital social 
networking and cognitive abilities. Their findings seem to support the thesis that a longer time of activity 
in social media – they also focused on Facebook – might improve cognitive skills. To measure cognitive 
skills, the authors relied on standardized tests of following factors: verbal ability, working memory and 
academic attainment. Since those factors have been associated to a positive academic performance, 
we decided to integrate cognitive complexity as one of the variables in our study.  

It is important to note that this paper originates from a larger study that explores the media habits of our 
students and how this media habits might impact their academic performance. The study is a 
comprehensive survey of the media our students are using and the areas they are using those media 
for. We are interested in the fundamental trends. The study surveys the actual usage of daily national 
and regional newspapers, magazines, economic newspapers, tabloids, radio, TV and, of course, the 
new digital platforms. Then, these data are related to a series of factors associated to academic 
performance and mental health.  

Here, we will only focus on the use of social media and its impact on academic performance. We will 
measure social media usage in terms of both frequency and amount of time. We asked our students to 
identify how much time they spend daily with social media, and how often they check their social media 
accounts. 

Academic performance – or academic success – is a complex phenomenon that cannot be reduced to 
just one parameter (GPA). While high School GPA functions well as predictor of academic success in 
the freshman year at college (Sawyer, 2013), it is not, by far, the only or best indicator of academic 
performance. As a matter of fact, there are studies that suggest that other indicators of academic 
success should be taken into account (Moni et al, 2019). A positive school attitude seems to be the best 
predictor of academic performance. The studies of Colangelo (1993) and McCoach & Siegle (2001) 
particularly provide robust evidence of the power of school attitude as reliable predictor for GPA. 

In addition to school attitude, we add cognitive complexity as a factor that positively correlate with 
academic performance. Individuals who consider intellectually challenging tasks to be a stimulus, or 
who are willing to engage in cognitively complex activities may be more likely to success in college. 

On the other hand, we identified a series of variables that may negatively affect students. We presume 
that academic risk, as well as an external locus of control might negatively affect the performance of our 
students. 

Finally, we tried to measure to what extent students might develop an addition to social media based on 
their consumption habits and how this addiction impacts their academic life. 

This introductory study will just focus on the correlations between these factors. It is an exploratory, 
merely descriptive report. Thus, we do not start with any working hypothesis. Based on the outcomes of 
the correlations’ analysis, we will establish hypothesis in further steps to test with more sophisticated 
regression analysis if causal relationships between those factors might be established.	

2 METHODOLOGY 

2.1 Sample and Target Population 
A total of 311 undergraduate students participated in our study. Most of the participants (228) were 
recruited through the university’s SONA platform and completed the survey online. When analyzed in 
terms of demographic attributes, we found the online sample to be clearly skewed in terms of ethnic 
diversity. The Latino and African American minorities were underrepresented. 

We complemented the sample with face-to-face interviews addressing the groups of the population 
underrepresented in the online survey. 

The final sample reflects to some extent the ethnical diversity of the institution. 62% are White, non-
Hispanic students. The Latino and African American and Asian minorities make 17.9%, 7.9% and 4.4% 
of the sample. With 55%, white students represent the majoritarian ethnic group at Central Connecticut 
State University. Latinos are the largest minority with 17% of the total number of students, followed by 
African American with 14%. Asians represent a 6% of the student body. The rest 8% do not identify 
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themselves with any of those ethic groups. Based on the actual numbers of the university, only African 
Americans seem to be underrepresented in the sample.  

As we expected, most of the students who participated in the study are working to finance their education 
(76%). Most of them work part-time outside campus (60%). 5.7% work within campus and 6.6% both 
outside and within campus. Only 10% declared to work full-time. 

One of the myths surrounding CCSU is that it is a “first-generation” college, meaning, our students come 
from families with no experience or degrees in higher education institutions. When asked about the 
educational level of their parents, our sampled students do not seem to confirm this myth. In over 50% 
of the cases, at least one of the parents have a college degree or post graduate degrees. In 20% of the 
cases, the students declared that their parents had had “some college experience”, even though they 
did not complete a degree. 

The vast majority of students at CCSU come from the broad spectrum that we normally refer to as 
“middle class”. Middle class is not only a technical concept, but also a psychological category. In addition 
to their income level, most of the students feel that they belong to a particular group of the population 
determined by economic status and lifestyle. This psychological identification may even be more 
relevant that the actual figure of income. Almost 60% of the students would describe their families as 
middle class, while 18% would situate themselves in the upper and 20% the lower spectrum of that 
middle class. 

2.2 Measure of Academic Performance 
The GPA we used as indicator of academic performance was self-reported. A direct inquiry into the 
students’ records would have involved collecting data (ID numbers, for instance) that may have 
compromised the privacy of the participants in the research. 

All the other variables to measure academic performance are validated scales, some of them frequently 
used in social and psychological sciences.  

The school attitude was measured using the School Attitude Assessment Survey (SAAS) developed by 
McCoach (2002). To assess the level of cognitive complexity of our participants, we used the classic 
scale developed by Cacioppo, Petty and Kao during the 1980ies (1984). The academic Locus of control 
is measured using the scale validated by Trice (1985). 

Finally, to assess social Media Addiction we adopted the scale developed by Andreassen et all (2012) 
for Facebook addiction: the so-called Bergen Facebook Addiction Scale (BFAS). We replaced Facebook 
in all the items by “social Media”. 

The scales used to measure school attitude, academic risk, external locus of control and media addiction   
are based on the Likert model ranging the response options from “strongly disagree” to “strongly agree”. 

The cognitive complexity scale asks participant to what extend certain character features are characteristic 
of them, ranging from “extremely uncharacteristic” to “extremely characteristic”. Some examples: “I prefer 
complex to simplex problems” or “I find satisfaction in deliberating hard and for long hours”.  

The five scales showed robust reliability values:  Attitude toward school, 20 items α = .96; cognitive 
complexity, 18 items, α = .82; academic risk, 5 items, α = .89; academic locus of control, 8 items, α = 
.80; social media addiction, 6 items, α = .84. 

2.3 Social Media Usage 
As already mentioned, we measured social media usage in terms of quantity, amount of time, and 
frequency of use. We asked our students to identify how much time they spend daily  with (how many 
hours) and how often they check their social media accounts. Students had the option to select five 
options for the frequency (Never, 1 time a day or less, 2-3 times a day, every hour, every 15 minutes or 
less). With regards to the amount of time, the scale offered again 5 options for checking their accounts 
every day (less than 1 hour/never, about 1 hour, 2-3 hours, 4-6 hours, more than 6 hours). 

3 RESULTS 
The so-called traditional media, even in their online versions seem to be in a dizzying and unstoppable 
decline. The media that have been traditionally providing information during several generation are 
falling-off. Close to 75% of the interviewed CCSU students rarely or never read national daily 
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newspapers. The percentage raises to 80% in the case of regional newspapers, and 84% in newspapers 
specialized in economics, such as the Financial Times. Other maybe more visual formats (as opposed 
to purely textual), such as tabloids or magazines of general information, are not much more popular. 
The number of rarely/never responses was between 70 and 80%. The percentage of students who do 
watch news rarely or never is much lower: 38%. TV seems to be the only medium that resist the advance 
of the new digital media. Still, not even 13% watch TV news daily. The figures are practically reversed 
when we asked about online video platform, being YouTube, of course, the most popular. Around 60% 
of the students look for current information in YouTube at least several times weekly (over 37% daily). 
Other exclusively online platforms, such as Wikipedia, are also more frequently visited to gather 
information. Over 50% of the respondents stated that they utilize them at least once weekly. The most 
popular platform to look for information is, by far, the online search engines. Over 70% of the participants 
makes use of such engines on a daily basis. A good number of students seems to rely on their school 
activity to get information about current issues. Over 50% stated that they use textbooks and generic 
course material at least once weekly to this end. 

3.1 Social Media Penetration 
We expected that this decline of the use of traditional media might be the consequence of an increase 
in the use of alternative digital media.  

Social media are online platforms that defy the traditional borders of communication contexts. Social 
Media are used as channels for interpersonal and small group communication, for professional and 
mass communication. People use those platforms in order to contact friends of the elementary school 
or to search for their adolescence love. The same social networks are used for groups of friends not 
only to plan social activities, but also to develop or publish those activities in the very same platforms 
(tik tok challenges, for instance). Particularly in these worrying times brought about by the Covid-19 
health crisis, the social networks have also become an indispensable tool to work remotely. And finally, 
some platforms, such as Twitter, allow users to reach a mass audience that was unthinkable a couple 
of years ago even for the most powerful TV networks.  

With this potential and our own experience in the field of education, we expected a deep penetration of 
social media in the life of our audience. The most popular ones seem to be Facebook, where over 90% 
of our participants have an active account, Instagram (89.5%), and Snapchat (89.5%). Twitter comes at 
some distance (68.6%). The lack of popularity of the professional social network per excellence, 
LinkedIn, may surprise. Only 25% of the students have an account on it. On the other hand, we need to 
consider that our participants are still undergraduate students. For many of them, professional life lies 
in the future far ahead.  

We measured the penetration of social media in terms of amount of time (quantity) and frequency of 
use, how much time they spend with social media, and how often the check their social media accounts. 
When it comes to frequency, over 67% of our participants check their social media account at least 
every hour. In this group, we include a 17% of students who stated they check their accounts every 15 
minutes. In general, over 93% of our students scan them at least 2-3 times a day.  

 
Figure 1. Frequency of Social Media Usage 

 

3798



 

 

With regards to the amount of time they spend immersed in social media, we found a similar degree of 
propagation. Over 80% of our participants stated that they devote 2-3 hours or longer daily to deal with 
their social media accounts. Within this large group, 30% stated that they spend at least 4-6 hours a 
day. There is still a large group, around 10%, who declared that they spend more than 6 hours in the 
social networks. 

 
Figure 2. Amount of Time Spent with Social Media  

This information confirms the intuitive personal experience of most of the members of the research team. 
When you ask yourself what those kids are doing with the cell phones all the time, most likely they will 
be active in any of these popular online platforms. 

3.2 Impact of Social Media Usage on Academic Performance 
As we mentioned in the introduction, this analysis is merely descriptive. It aims to explore the correlation 
between quantity and frequency of social media usage and academic performance. In further steps, we 
will try to establish causal relationships using regression analyses. 

In order to analyze the coherence of the data set, we calculated the Pearson’s correlation coefficients 
between all the parameters used in the area of academic performance. The interpretation pattern seems 
to confirm the intuitive knowledge of anyone who spend a considerable time of her/his life in the 
environment of a college classroom. The factors that refer to the academic success correlate positively 
with each other: GPA, school attitude and cognitive complexity.  

GPA and School attitude: r(309) = .32, <.01;  GPA and cognitive complexity: r(309) = .18, <.01; school 
attitude and cognitive complexity: r(309) = .35, <.01.  

Those same values correlate negatively with the factors that could be perceived as threat for the 
students: Academic risk and external academic locus of control. 

Academic risk and GPA: r(309) = -.32, <.01; Academic risk and school attitude: r(309) = -.41, <.01; 
academic risk and cognitive complexity: r(309) = -.20, <.01.   

Academic locus of control and GPA: r(309) = -.27, <.01; academic locus of control and school attitude: 
r(309) = -.37, <.01; academic locus of control and cognitive complexity r(309) = -.37, <.01. 

The measurement of social the Social Media Addiction variable also provided significant correlations. It 
negatively correlates with the variables associated to academic success (GPA, school attitude, cognitive 
complexity) and positively with those associated to academic failure (academic risk and external locus 
of control. 

SM addiction and GPA: r(309) = -.12, <.05; SM addiction and school attitude: r(309) = -.18, <.05; SM 
addition and cognitive complexity: r(309) = -.27, <.01. 

SM addiction and academic risk: r(309) = .29, <.01; SM addiction and academic risk: r(309) = .42, <.01. 
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Table 1. Pearson’s Correlation Coefficients: Academic Performance Variables 

 1 2 3 4 5 

1. GPA 
   

  

2. School Attitude .35** 
  

  

3. Complexity .18** .32**    

4. Academic Risk -.32** -.41** -.20**   

5. External Locus -27** -38** -37 ** 33**  

9.SM Addiction -12* -.18* -.27** 30** 42** 
Note. N = 311. *p<.05; **p<.01 (2-tailed) 

3.2.1 Time and Frequency 
All the factors associated to academic success, correlate significantly with both quantity and frequency 
of social media usage. First of all, and as was expected, social media addiction strongly correlates with 
the amount of time devoted to social media, r(309) = .49, <.01, and frequency of use, r(309) = .52, <.01. 
It is almost evident that the more alcohol one consumes, the more likely s/he would become an alcoholic. 
The strong correlation just confirms what the common sense would suggest.  

The three parameters, quantity, frequency and social media addiction, seem to correlate with a lower 
GPA. In the case of time and addiction the correlation is moderately significant r(309) = -.12, <.01, while 
in the case of frequency we only found a marginal correlation r(309) = -.10, <.1. 

The negative correlation is stronger when we bring into the equation the other variables used to measure 
the academic success. Time and of social media use negatively correlate with school attitude. The 
correlation is only moderately significant in the case of frequency (time and school attitude: r(309) = -
.16, <.01; frequency and school attitude: r(309) = -.12, <.05). 

The correlation of the intensity in social media usage and cognitive complexity runs in the same direction, 
but seems to be stronger. The more time students spend with those platforms, the lower tends to be 
their willingness to engage in cognitively complex activities (r(309) = -.19, <.01). The same could be said 
about frequency of use. The more often they check their social media accounts, the lower they score in 
the cognitive complexity scale (r(309) = -.21, <.01).  

On the other hand, social media usage also seems to be associated with factors considered to be threats 
for the academic success. In both cases amount of time and frequency the correlation coefficient was 
positive. The more time students spend with social media,	the higher seems to be the academic risk 
(r(309) = .33, <.01).  The more frequent they access those platforms, the higher appears to be the 
academic risk (r(309) = .16, <.01).  

The same positive correlation appears with the external academic locus of control (time and external 
locus of control: r(309) = .23, <.01; frequency and external locus of control: r(309) = .22, <.01). 

Table 2. Pearson’s Correlation Coefficients:  
Time and Frequency of Social Media Use and Academic Performance 

 1 2 3 4 5 6 7 8 

1. SM Time         

2. SM Frequency 59**        

3. GPA -.12* -.10^       

4. School Attitude -.16** -.12* .35**      

5. Complexity -.19** -.21** .18** .32**     

6. Academic Risk .33** .34** -.32 ** -.41** -.20 **    

7. External Locus .23** .22** -.27* -.38 -.37** .33**   

8. SM Addiction .49** .52** -.12* -.18** -.27** .30** .42**  
Note. N = 311. ^p<.1; *p<.05; **p<.01 (2-tailed) 
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4 CONCLUSIONS 
The outcomes of our study offer a rather worrying picture. On the one hand, it shows a very deep 
penetration of social media in the lives of the surveyed students. The presence of social media in their 
life seems to be a necessary reference in every single hour of their existence. This incredible penetration 
comes with the obvious decline of the conventional media. This is particularly worrying in the case of 
the information that those students may have available to function as responsible citizens. Those well-
established media, even though they are not free of biases, at least had some professional and ethical 
standards in dealing with information. Plus, they were subject to a close control on the side of the 
administration of law. The new digital platforms have no transparency with regards to sources, no 
apparent standards in terms of profession and occupy a gray legal area.  

At the same time, an intense social media activity correlates negatively with all the parameters 
associated to academic success and positively with those factors associated to academic failure. All the 
data analyzed in this sample indicate that the uncontrolled use of social media may represent a danger 
for the academic success of the students. Furthermore, an intense activity in social media may become 
addictive. The data in our U.S. sample seem to indicate some negative implications for both the 
individual development of our younger generation and a social body who will lack citizen with the critical 
spirit to look for and assess the information they need to function as such citizens. 

This exploratory, descriptive study establishes a solid basis for further inferential analyses. The 
correlations only show patterns that demand further and deeper investigations. In the next steps, causal 
relationships must be determined that show if, as a matter of fact, the indiscriminate use of social media 
may be considered a danger for the academic success of college students. 
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DIGITAL ART THERAPY AS AN EFFECTIVE FORM OF PREVENTION 
OF CYBERBULLYING DURING DISTANCE LEARNING 

B. Sender 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Digital art therapy is a new form of art therapy, which uses digital technologies and can take place in the 
online environment. The objective of the present study was to reduce cyberbullying using digital art 
therapy.  In the presented article we describe the issue of digital art therapy and present the author's 
three-month art therapy program. The effectiveness of this program was evaluated in the context of 
reducing the manifestations of cyberbullying. The survey sample consisted of 49 pupils of the 7th year 
of the elementary school (aged 12-13). The implementation of the program took place during distance 
(mostly online) education caused by the ongoing second wave of the COVID 19 pandemic. Two groups 
of pupils were formed, forming an experimental and a control group. In both groups, a high incidence of 
cyberbullying was found during the first wave of the pandemic. The specific forms of cyberbullying that 
were identified before the experiment were: excluding a classmate from the group on social networks, 
not sharing the information needed to teach and complete tasks, sharing offensive and ridiculous 
comments, false gossip and photos of classmates. According to statistics, up to 73.6 percent of pupils 
and students in Slovakia have experienced cyberbullying. As part of our research, we used a self-proven 
questionnaire (Questionnaire on cyberbullying) to test the effect of digital art therapy in the experimental 
and control group. The digital art therapy was introduced in 12 sessions over 3 months. The result of 
analysis showed that the existence of cyberbullying among experimental group was reduced but not the 
control group. The implications of present study are discussed in conclusion.   

Keywords: cyberbullying, prevention, digital art therapy, program. 

1 INTRODUCTION  
The Cyberbullying is an increasingly common term today. The question arises as to whether it has really 
spread so much in recent years, or whether experts have not paid so much attention to it. However, a 
much more important question is how this form of bullying could be prevented [5]. In the following article, 
we would like to present a digital art therapy program that could serve as an effective form of 
cyberbullying prevention. We realize that the results of our research may not yet speak of a guaranteed 
positive effect of the program applicable in every country, at every school or in every classroom. 
However, our goal is to offer another possibility of prevention and point out the interesting elements that 
these models contain. It is only up to the teachers to be inspired by it. Kyriacou [4] defines bullying as 
"the lasting aggressive action of one pupil towards another with the intention of causing suffering to the 
victim". If we want to understand how cyberbullying occurs, we need to know its main actors. Bullying 
aggressors undoubtedly have many features in common. The same goes for the victims. Knowing these 
characteristics can help prevent bullying from developing by cultivating in children and adolescents 
those forms of behaviour that are desirable and that can subsequently prevent pathological 
manifestations. Říčan and Janošová [8] claim that the one who actively participates in bullying has 
typical characteristics. Knowing these qualities can help us predict who is at risk in the group and thus 
prevent bullying. Říčan and Janošová [8] say that just as the tendency of certain children to bully is 
relatively stable over time, so is the risk of certain children, i.e. the danger that they will become victims 
of bullying is a long-term issue. A group of pubescent meets and uses digital technologies very often, 
essentially continuously. They use smartphones and tablets not only to communicate with their 
immediate surroundings, but also to create and maintain psychosocial and interpersonal relationships. 
Many studies have shown that the more time teenagers spend online, the more often they suffer from 
mental health problems. If they spend more than 5 hours a day online, they are at greater risk of 
developing depression and suicidal behaviour [11]. Fortunately, there are other ways of using digital 
technologies in leisure time that can, on the contrary, help to improve mental health and well-being. 
These methods also include digital art therapy. 

Art therapy is a relatively new field that began to become known at the end of the 19th century. Šicková 
[10] states that the term "art therapy" was first used in the USA in the 1930s by Margaret Naumburg, 
who defined it as a process based on the principle that some thoughts and feelings are most easily 
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expressed in images and not in words. Another important person associated with art therapy is Edith 
Kramer. In Slovakia, art therapy has been part of the study of medical pedagogy since 1967, but later 
the study was forcibly interrupted due to normalization. We classify art therapy among expressive 
therapies. Expressive therapies are based on expression, which are characterized as a means of 
expression, spontaneous expression or experience. Slavík [9] defines expression as a specific and 
emotionally coloured representation of the inner world of an individual, which is at the same time 
deliberately created and structured. Potměšilová and Sobková [7] argue that art therapy can be defined 
from a narrower and broader point of view. In a broader sense, we understand it as an umbrella term 
for all expressive art therapies. In a narrower sense, art therapy is understood as one type of expressive 
art therapy, which uses exclusively artistic art forms and means. In Slovakia, art therapy is most often 
viewed from a narrower point of view. Case and Dalley [1] describe art therapy as one of the 
psychotherapeutic procedures based on the artistic expressions of clients, which they understand as 
the main remedy. Jebavá [3] perceives art therapy as a teamwork in which, in addition to the client, a 
psychologist, psychiatrist or pedagogue also participates. The value of the art work then lies mainly in 
the positive relationship between the therapist and the client and in the process of activity. Šicková [10] 
divides the concept of art therapy into receptive and adductive form. Receptive art therapy is actually 
the perception of a work of art with the intention of a better understanding of oneself. We include here 
e.g. visiting galleries, screenings, etc. Productive art therapy means the real implementation of creative 
activity (drawing, painting, modeling) or intermediate activities (interconnection of various media), 
happenings and the like. Happening is a new form of action art that combines elements of fine arts, 
theater, music production and poetry. Digital art therapy belongs to the productive form of art therapy.  

Digital technologies now provide therapists with many options. Simple types of software allow us to 
work, manipulate images and photos, create movies and short videos, animations and many other 
creative products. However, in addition to the positives, digital technologies also have a number of 
negatives. The rapid expansion of social networks and the rapid possibilities of sharing and 
disseminating content are dangerous due to their misuse. There is also a risk of cyberbullying. The 
transition from full-time teaching to mostly distance and online, this trend has further strengthened. For 
our research, we chose two classes of the second grade of elementary school, in which the incidence 
of cyberbullying occurred to an increased extent. In one of the classes we applied an art therapy program 
using digital therapies. The second group was a control group and did not undergo a similar intervention. 
Malchiodi [6] defines digital art therapy as all forms of technological media (digital collage, illustrations, 
films, photographs). Which are used by art therapists to help clients. This includes activities that use a 
PC keyboard, mouse and screen, and other imaging devices to heal. 

2 METHODOLOGY 
The research sample of our experiment consisted of 49 pupils of the 7th year of the elementary school 
(aged 12-13). Two groups of pupils were formed, forming an experimental and a control group. In both 
groups, a high incidence of cyberbullying was found during the first wave of the pandemic. The specific 
forms of cyberbullying that were identified before the experiment were:  

- Excluding a classmate from the group on social networks,  
- Not sharing the information needed to teach and complete tasks,  
- Sharing offensive and ridiculous comments,  
- False gossip and photos of classmates. 

As part of our research, we used a self-proven questionnaire (Questionnaire on cyberbullying) to test 
the effect of digital art therapy in the experimental and control group. Randomized pre-posttest control 
group design was conducted. Experimental sample was given a pre-test prior to the treatment by 
administering the experiences in cyberbullying. Experimental group was given digital art therapy 
program in the form of different artistic activities. In final session experimental group was given a post-
test using the same scale to see whether there is a change in experiencing cyberbullying. Subjects in 
the control group was also given the same pre-test, without the provision of treatment with a time delay 
equal to the experimental group, and then given a post-test. Due to the fact that there is no questionnaire 
available in Slovakia that would be adequate for the selected age category, we decided to build our own 
questionnaire. In the introduction the questionnaire captures basic data about students, how and where 
they use the Internet, most often activities on the Internet, etc. In the questionnaire, we monitored the 
extent of the occurrence of cyberbullying in a group of pupils and identify different forms of cyberbullying 
experienced by pupils. The rating scale was used. The scale has five alternative answers from (0) never, 
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(1) sometimes, (2) fairly often, (3) frequent, (4) to occur at any time. The five choices answer indicates 
whether or not the pupil frequently experiences different forms of cyberbullying. Examples of the items 
are as follows: “I was excluded from the group on social network/I excluded my classmate from the 
group on social network”, “I was not able to get the information shared on social network/I made the 
information inaccessible for my classmate”, ““I read an offensive comment about myself/I wrote an 
offensive comment about my classmate”, “My classmate share a false gossip or photo of me/ I shared 
a false gossip or photo of my classmate”. The results can be influenced to a large extent by one of the 
limits of the research - the questionnaire method. The weakness of any questionnaire is their self-
explanatory value and the possibility of distorting answers based on social tendencies desired answers. 

2.1 Structure of digital art therapy program 
The digital art therapy was introduced in 12 sessions over 3 months. In our program combination of 
several art therapy themes was applied. The first session consisted of introducing the program to the 
pupils and sharing their expectations. The technique called "Me like a tree" was used. Pupils had to 
draw themselves as a tree in the PC drawing program and draw their expectations in the crown of the 
tree. In the second session, the task was to photograph a tree in nature and assign their personality 
traits to the tree. They shared and interpreted the photos. The third session focused on making selfie 
videos. Pupils were asked to make a short video on their mobile phone on the topic of cyberbullying. All 
videos were shared on the online server. In the fourth session they had the task of creating a comic 
using a drawing program on a computer on the topic of cyberbullying. In the fifth session the pupils were 
introduced to the collage technique. They were asked to share and download all drawn trees from first 
session and make a digital collage. Thereafter they should create a poster from the collage, which would 
proclaim their negative attitude towards cyberbullying. The sixth session is focused on making a word 
clouds. Pupils prepare concept maps with the word cyberbullying in the middle of the map. From the 
words they have used in the concept map they then create a word cloud – an image made from words. 
The seventh and the eight sessions are focused on the topic of internet abuse. Pupils have to deform 
their own photo in a photo editing program. An online discussion about feelings and emotions take place 
afterword. During the next three sessions during pupils learn how to make an animations using with 
animation and audio recording software. They use drawings they created in the drawing program, but 
also drawings created manually. The images are scanned and with the help of the software, pupils make 
a short animated story on the topic of cyberbullying. The twelfth session focuses on activities that 
evaluate overall therapy process, giving the post-test, and a conclusion speech by therapist. 

3 RESULTS 
The post-test found differences in experiencing cyberbullying between experimental group and control 
group. This result suggests that art therapy program can decrease occurrence of cyberbullying in the 
experimental group, not for control group. The examination of pretest and posttest in the experimental 
group and control groups was made separately. In the experimental group there is a significant 
difference on pretest and posttest of experiencing cyberbullying (p = 0.041 <0.05), whereas in the control 
group there is no significant difference on pretest and posttest of experiencing cyberbullying (p = 0.072> 
0.05). This means that art therapy interventions can decrease existence of cyberbullying in the 
experimental group. While the control group showed no difference in experiencing cyberbullying in 
pretest and post-test measurement. Several factors that influence the reduction of cyberbullying among 
experimental group namely are: be active during the online therapy process, enthusiasm, positivity and 
creativity, a sense of togetherness among the classmates or the courage to disclose and share negative 
personal experiences of cyberbullying with classmates and therapist. Art therapy can reduce all 
dimension of forms of cyberbullying (f. e. excluding a classmate from the group on social networks, not 
sharing the information needed to teach and complete tasks, sharing offensive and ridiculous comments, 
false gossip and photos of classmates). The decreasing of post-test scores on the experimental group 
was most intense in the experiencing excluding from a social network group as much as 56%, followed 
by sharing offensive gossips and photos as much as 51%, and not sharing information online as much 
as 47%. Meanwhile, in the control group cyberbullying did not decrease significantly in every aspect.  

4 CONCLUSIONS 
In our article, we tried to prove that art therapy can help reduce the incidence of cyberbullying. Although 
our research sample was not large, we were able to demonstrate the positive effect of the art therapy 
program on reducing the manifestations of cyberbullying in the experimental group. We also chose the 

3805



 

 

form of online art therapy due to the current pandemic situation, where students attend classes mainly 
by distance. We also wanted to point out that modern ICT technologies can also be used positively. 
Most of the activities we proposed attracted students and were actively involved in the therapeutic 
process. The program helped students who were bullied by their classmates to increase their self-
confidence and self-esteem and to learn to process the negative emotions that they often experience in 
the online environment. Pupils who were the initiators of bullying were again helped by their own 
experience with cyberbullying and they also realized the consequences of their behaviour on the victim. 
It is the second grade at the elementary school that offers the teacher to integrate into the educational 
process preventively and intervention elements. Create a team of pedagogical and professional school 
staff, including art therapeutics who will draw up an art based prevention plan and will be regularly 
involved in prevention. Schools should focus more on primary prevention and to develop pupils' social 
competences. Strive for a classroom atmosphere that improves creativity, well-being, social resilience 
and social relations between pupils, does not encourage conflicts and competition between pupils. They 
should also focus on the direct prevention of cyberbullying phenomena, which often move to higher 
grades, specifically, to integrate the prevention of cyberbullying and the security of ICT use at primary 
level education.  
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MUSEUMS FOR ALL: STUDENTS WITH INTELLECTUAL DISABILITY 
AND ACCESSIBLE INFORMATION 

G. Paoletti, E. Bortolotti 
University of Trieste (ITALY) 

Abstract 
The purpose of this investigation is to explore the use of simple Apps and programs for checking 
narrative texts comprehension problems, in a Design for all paradigm. The UDL (Universal Design for 
Learning) guidelines cite key principles, which aspire to increase motivation and engagement in 
learners. In particular, the principle that draws attention to the many possible formats and difficulty levels 
of texts and Multimedia concerns the way in which people perceive and understand information. This 
principle has inspired this work proposal. Indeed, following the CAST study group (Center for Applied 
Special Technology), it is crucial to provide more information representation options, providing the 
widest possible population with opportunities for knowledge gaining. 

The analysis we conducted took into consideration short but linguistically complex texts. 

The aim of the analysis was to identify the problems posed by the text, which a skilled reader does not 
notice with ease and to simplify the texts to make them legible and comprehensible to readers with 
moderate to mild intellectual disabilities. The example we propose during the conference is the analysis 
of a text by a famous Italian writer, Gianni Rodari, widely used in schools. We will present the 
simplification process and the tools used in order to verify the assumption that these are procedures 
within the reach of all teachers when they have students with difficulties in the classroom. 

Keywords: Comprehension, Museum, Intellectual Disabilities, Text simplification. 

1 INTRODUCTION  
Attention to the rights of the persons with disabilities leads us to keep in mind that the world of disability 
is very wide and varied. It includes individuals with intellectual impairments of varying degrees. These 
are the subjects who are most frequently marginalized from social life because they are considered 
limited especially from a cultural point of view. In reality, education represents an important support lever 
and today many children with ID, especially if of a mild degree, achieve good levels of autonomy and 
cognitive performance. The DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition) 
indicates a prediction of competences of a sixth grade school level and suggests that the representation 
of these subjects is equal to 85% of all subjects with ID [1]. 

The presence of an intellectual disability must therefore not preclude the possibility that people develop 
learning skills of new knowledge, and nurture cultural interests, especially if enabled to interact with 
adequate stimuli [2] [3] [4].  

The right to access culture must be guaranteed to these subjects, in life context which offers access 
opportunities and levels of difficulty suitable to the public with cognitive difficulties. This right can be 
guaranteed through improved communication and the adaptation of the materials used. 

The issue of accessibility to culture therefore represents one of the many challenges that lead to the 
search for good practices, aimed at creating paths that give access to knowledge and learning 
opportunities. The process of adapting and simplifying the contents can be interesting for the didactic 
designer working within a museum, designer who must feel involved in situations where the principle of 
"universal design" is valued. 

The goal is to find solutions that meet the needs of  a "possible communication", while  recognizing that 
it is a solution that sets limits, because it will not respond to everyone's needs, even if the aim is to 
achieve a greater wide possible audience [5]. 

Simple language is a strategy that can be applied to cultural heritage in order to make complex and 
elaborate texts accessible and understandable [6] [7]. The analysis of the difficulties inherent in the text 
and in the way in which the content is exposed are important. For example, we must keep in mind the 
difficulties posed by texts and segments that are too long and difficult, characteristics problematized by 
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Mayer [8] [9] who identifies the causes of Cognitive Load in length and complexity of sentences and 
periods. Readability can also be affected by the perceptual impact, which takes into account visual 
elements such as writings, images, titles and frames. Elaboration is more or less efficient depending on 
the font, line spacing and chromatic contrast used [10]. It is also necessary to deal with linguistic 
readability, relating with the vocabulary used, with the construction of sentences and with the 
presentation of the contents [11]. 

2 METHODOLOGY 
This proposal focuses on the linguistic readability of narrative texts, which are used both in school 
contexts and in cultural activities aimed at young people. 

We examined the possibility of using readability and comprehensibility analysis programs during text 
design  and evalutation to recognize difficulties and to reduce the extraneous cognitive load required for 
their processing [12] [13] [14]. 

The analysis procedure that we propose here concerns material to be processed through two 
operations. 

A first operation was aimed at obtaining an initial index of difficulty of the text. The second operation 
was aimed at lowering the difficulties of the text. 

For the first operation we used the Dylan-Text tool, a linguistic-computational technology of the CNR of 
Pisa (Consiglio Nazionale delle Ricerche – National Counsel of Research), made available to the public 
in an open form on the web (http://www.ilc.cnr.it/dylanlab/apps/texttools /? tt_user = guest). The program 
provides the index of readability, use of the basic vocabulary and measures of the complexity of the text.  

For the second operation, reference is made to the European Guidelines for readability, reporting some 
useful operations to bring the text to a "simple language". Below we describe these operations in detail. 

For the readability calculation we use the Gulpease Index. This is an index of the readability of the text 
calibrated to the Italian language, developed as part of the research carried out by the GULP (University 
Linguistic Pedagogical Group) of the University of Rome "La Sapienza". The Gulpease index is based 
on the average length of words, measured in letters, and on the average length of sentences. 

The program considers two linguistic variables: the length of the word (in letters) and the length of the 
sentence. The hypothesis underlying the use of these variables is that short words and sentences are 
easier to read and understand. Short words are usually more common and well-known; they are more 
likely part of the reader's vocabulary, they require less memory resources. Shorter sentences have less 
syntactic complexity, probably do not resort to subordination and require fewer memory resources from 
the reader. 

The results obtained with the Gulpease formula are between 100 (highest readability) and 0 (lowest 
readability). So, for example, a text with a Gulpease index below 80 is difficult to read for those of primary 
school level. For the lower secondary school this threshold is set at 60. 

The use of readability indices can be considered a strategy for first identifying the difficulty of the texts. 
Complementary to the Gulpease index is the evaluation of the common (or current) vocabulary. In 1980 
Tullio De Mauro published the basic vocabulary: the list of the 7,000 most common words in Italian, those 
that we can reasonably assume are known by all Italians with a medium education, which do not contain 
sectorial, technical or literary languages. An updated version is from 2016 [15]. Secondly, we combined 
Dylan's indications with the simplification suggestions provided in the Easy to Read Guidelines, published 
following the project "Pathways 2 -" Creation of lifelong learning paths for adults with intellectual disabilities 
"(http: / /www.anffas.net/it/progetti-e-campagne/progetti-conclusi/pathways-2/). 

This is a very simple and usable intervention proposal, created on the inspiration of European guidelines 
to make information easy to read and understand for everyone. The aim is to simplify difficult, little 
known, too long words, phrases, segments by replacing them. The procedure therefore involves the 
identification and replacement with simpler forms of difficult words, complex sentences. 

The Guidelines propose to operate at the level of Words (with substitution with simpler words), Phrases 
(reduction of length, substitution of coordination to subordination) and Text / Structure (with substitution 
of more linear, simple and shorter forms). 
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2.1 Materials -The Text And Changes 
The materials analyzed here concern a museum exhibition held in the summer of 2021, as a celebration 
of the centenary of the birth of a famous Italian writer, Gianni Rodari. In his honor, exhibitions have been 
held in various Italian cities and online meetings have been organized. 

The text used here comes from one of his works celebrated during the exhibition [16]. 

Rodari is a famous writer, awarded the Andersen prize for children's books, widely read and used in 
school. The stories he tells are of unequal difficulty, often complex, metaphorical. However they are 
often used uncritically in classes as if they were within the reach of all children. Instead it is advisable to 
check this assumption, and eventually reduce the elements of complexity.The text used for this proposal 
is: The little woman who counted sneezing (App. 1) 

2.2 Procedure 
We entered the text in the input window of the Dylan program (see fig. 1), and performed the analysis. 

 
Figure1 Display of the input window of the Program used for the readability analysis. 

3 RESULTS 
The Dylan program provides numerous measures of text complexity. Among these we have chosen the 
basic profile, the lexicon profile and the syntax profile used for the simplification procedure. The program 
also provides the Gulpease index which in this case indicates that the text may be within the reach of 
an average reader, but could represent a source of difficulty for a poor reader (Gulpease: level 67.2). 
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The program also provides a visual representation of the difficulty level of the  various sentences (Fig. 
2), which allows one to immediately identify at a glance which are the most complex parts of the text. 

 
Figure 2 One intuitive visual representation of the difficulty of the text. 

The next phase involved identifying and replacing the difficult parts of the text. 

The choice falls on some factors: simplification of the metaphorical language (qui gatta ci cova), 
reduction of the length of the sentences, replacement of some terms that are difficult to understand, 
and of subordination, substituted with simple forms for the past tense, passive, pronouns. 

Below we report the first paragraph of the text in the original and simplified form (table 1). 

Table 1 Original and simplified texts compared. 

1. La donnina che contava gli starnuti 
A Gavirate, una volta, c’era una donnina che 
passava le giornate a contare gli starnuti della 
gente, poi riferiva alle amiche i risultati dei suoi 
calcoli e tutte insieme ci facevano sopra grandi 
chiacchiere. 
- Il farmacista ne ha fatti sette, - raccontava la 

donnina. 
- Possibile! 
- Giuro, mi cascasse il naso se non dico la verità, 

li ha fatti cinque minuti prima di mezzogiorno. 

La donna che conta gli starnuti 
In un paese vive una donna  che ama contare 
gli starnuti della gente. 
La donna  si diverte a raccontare alle amiche 
quanti starnuti fanno gli abitanti del paese 

- Il farmacista ha starnutito sette volte, - 
racconta la donna. 

- Possibile! Rispondono le amiche. 
- Giuro,   dico la verità,  ha fatto sette starnuti - 

afferma la donna. 

After the revision you can notice the reduction in the length of the sentences and in the number of words. 
This operation affects readability, in fact the Gulpease index rises from 67.2 to 80.8.The revision mainly 
reduced the length of the sentences and the number of words.  

Table 2. Basic, lexical, syntactic profile. 

 Original and rewritten text original rewritten 

Basic profile Number of periods 30 36 
Number of words 427 335 
Length of periods 14,2 9,3 
Length of words 4,6 4,7 

Lexical profile Percentage basic vocabulary headwords (%) 78,1% 82,4 % 

• Basic repertoire 81% 88,1% 

• High use 30% 6% 

• High availability 6,6% 6% 

Syntactic profile • nouns 17,3% 21,8% 

• coordinating conjunctions 70,8% 87,5% 

• Subordinating conjunctions 29,2% 12,5% 
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As for the details, some of the changes made have transformed the indexes in the rewritten text. Others, 
on the other hand, have remained constant, such as the length of words, the prevalence of nouns. 

The results for the readability of the revised text with a second application of the program show that both 
the Gulpease index and the percentage of words belonging to the basic vocabulary increase (tab. 2). 

It is above all in the data shown in tab. 2 that interesting aspects emerge with respect to the results 
obtained with the application of the programs analyzed in this survey. In search of the elements that 
could make it difficult for people with low literacy to use museum materials, we have identified lines of 
intervention that can be easily applied by any interested designer. The simplification of the elements 
that appeared to be complex has led to the identification of acceptable indices, to a guided simplification 
that guarantees a safe intervention that is not accidental, but relies on pragmatically and scientifically 
justified indications. 

4 CONCLUSIONS 
The work presented here is a first proposal of the good practices that text designers and educators can 
carry out to make texts of common interest readable. We mean texts  which represent cultural references 
for all young people, in order to support everybody’s right to cultural exploration, even for those groups 
who otherwise would be excluded, promoting a culture of social justice [17]. 

This work leads us to think about the opportunity to use processes of adaptation and simplification of 
information in all public places, places frequented by people with disabilities  who have the right to deal 
with "familiar", and effective, useful, reassuring communications. 

We suggest that a targeted simplification effort can make the quality of life better for many, if not for all. 
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APPENDIX 1. THE FIRST PARAGRAPH OF THE ORIGINAL AND SEMPLIFIED 
TEXT IN ITALIAN AND ENGLISH 

La donnina che contava gli starnuti 
A Gavirate, una volta, c’era una donnina che 
passava le giornate a contare gli starnuti della gente, 
poi riferiva alle amiche i risultati dei suoi calcoli e 
tutte insieme ci facevano sopra grandi chiacchiere. 
- Il farmacista ne ha fatti sette, - raccontava la 

donnina. 
- Possibile! 
- Giuro, mi cascasse il naso se non dico la verità, li 

ha fatti cinque minuti prima di mezzogiorno. 

La donna che conta gli starnuti 
In un paese vive una donna  che ama contare gli 
starnuti della gente. 
La donna  si diverte a raccontare alle amiche quanti 
starnuti fanno gli abitanti del paese 
- Il farmacista ha starnutito sette volte, - racconta la 

donna. 
- Possibile! Rispondono le amiche. 
- Giuro,   dico la verità,  ha fatto sette starnuti - 

afferma la donna. 

The little woman who counted sneezing 
In Gavirate, once upon a time, there was a little 
woman who spent her days counting the sneezing of 
people, then she reported the results of her 
calculations to her friends and all together they 
chatted about it.   
"The pharmacist made seven," said the little woman. 
- Possible! 
- I swear, my nose would fall out if I don't tell the truth, 
he made them five minutes before noon. 

The woman who counts sneezing 
In a country lives a woman who likes to count people's 
sneezing. 
The woman enjoys telling her friends how many 
sneezing the inhabitants of the village do 
- The pharmacist sneezed seven times, - says the 
woman. 
- Possible! Friends answer. 
- I swear, I'm telling the truth, he sneezed seven times 
- says the woman. 
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Abstract 
The article under consideration is devoted to the issue of effective experience of working with gifted 
children in various areas of their giftedness. The article considers the most well-known modern foreign 
models of giftedness, which served as the basis for creating methods for identifying, teaching and 
developing gifted children. The authors highlight the interdisciplinary approach to teaching gifted 
learners, show the importance of search and support of gifted children and their social adaptation, 
describe the work of a Support Center for Gifted Children in the region and analyze the effectiveness of 
the federal educational program. 

Keywords: Support for gifted children, gifted children, pedagogical and psychological support, social 
adaptation, educational system, regional innovative educational centers. 

1 INTRODUCTION  
The results of longitudinal studies of gifted people, as well as work in the field of studying productive 
thinking and creativity contributed to the creation of new theoretical concepts of giftedness. In many of 
them, the concepts of "intelligence" and "creativity" are separated [1]. 

It is important to emphasize that when studying the phenomenon of general giftedness and practical 
work with gifted children, various structural components – intelligence, creative abilities, etc. - they are 
often studied and developed separately from each other. A holistic approach to the study of giftedness 
is needed. All the inseparable aspects of the whole develop in the personality of a gifted person 
throughout life and are revealed in the reality of interaction with the outside world [2]. 

Giftedness develops during life in a very wide range, and this process is largely determined by the 
methods and conditions of training, upbringing and development of gifted children. Within the framework 
of this approach, researchers, among whom there were many talented teachers and psychologists, paid 
great attention to the creation of special training and developmental methods [1]. 

2 METHODOLOGY 
Recently, a group of foreign scientists has developed the theory of "purposeful activities" [3], [4], [5]. 
From the point of view of the authors of this concept, the concepts of "abilities", "giftedness" and "talent" 
are only "cultural myths", since "purposeful activities" play a leading role in the development of 
giftedness. To increase their effectiveness, three conditions must be taken into consideration: it is 
necessary to study as often and as hard as possible; you need to start these classes as early as possible 
(preferably since early childhood) and study under the guidance of a teacher of the highest qualification 
for at least ten years; at the same time, parents should support and reinforce the efforts of their children 
in every possible way. 

In addition, it is necessary to differentiate the processes of development of giftedness and the processes 
of its implementation. It is a well known fact that talented people often lack the skills to "break through" 
their outstanding creative ideas. According to many modern researchers, methods of teaching and 
developing gifted pupils should be focused not only on the development of their potential abilities to a 
level that allows them to carry out creative achievements in a particular field, but also on the formation 
of those personal qualities that contribute to the practical implementation of these creations and their 
recognition by other people. 
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Among the most well-known modern foreign models of giftedness, which served as the basis for creating 
methods for identifying, teaching and developing gifted students, are: 

The model of "Three types of enrichment of the curriculum" by J. Renzulli, the implementation of which 
includes three main stages: 

• The first type of enrichment (a kind of "foundation of research activity") is focused on expanding 
the range of interests of students. In the classroom, they are introduced to various fields and 
subjects of study. Thanks to this, they can more reasonably choose a certain field of activity that 
they would like to study more deeply. 

• The second type of enrichment is aimed at developing students ' thinking. The development of 
mental operations (analysis, synthesis, etc.), observation, the ability to independently put forward 
and test hypotheses is considered as a necessary basis for the transition to more complex forms 
of cognitive activity. 

• The third type of enrichment involves conducting independent research and solving creative 
tasks. This activity is carried out both in working conditions in small groups and individually [6]. 

An interdisciplinary approach to teaching gifted students has become widespread. 

The authors of this approach proceed from the "ideal of the integrity of education", according to which 
the learning process cannot consist only of intellectual development, but should affect the entire 
personality of the child as a whole. Tasks, content and specific teaching methods are focused on the 
main characteristics of students with general giftedness (a pronounced need for knowledge, curiosity, a 
high level of development of thinking and speech, creative abilities, etc.). 

The main objectives of training in these programs are the following: development of cognitive needs and 
interests in a wide range of studied phenomena; formation of a" holistic picture of the world " and 
systemic thinking among schoolchildren; development of various types of thinking: creative, critical and 
logical; formation of the ability to independently acquire knowledge and conduct research, training the 
necessary skills and abilities for this; training in teamwork skills (joint discussion of solved problems in 
small groups, the ability to conduct a discussion, accept the point of view of another person, carry out 
joint research activities, etc.); development of the ability to self-knowledge and self-esteem (which 
involves the formation of a positive Self-concept, as well as understanding the value and uniqueness of 
another person) [7], [8]. 

The implementation of this approach is provided by a special construction of both the content and 
teaching methods. This implies the global, fundamental nature of the topics and problems studied, active 
methods of study, and the creation of conditions for spiritual and personal growth. The core theme of 
the academic year is revealed through a series of interdisciplinary generalizations, that is, such ideas 
that are common and fair in relation to various fields of knowledge. Such interdisciplinary generalizations 
make it possible to "connect numerous academic disciplines with a common thread". This ensures the 
integrity of the teaching content and the construction of a holistic picture of the world for schoolchildren. 

Today, the model of enriching the content of education is of interest. 

According to the developers of this model, it can be used in domestic mass schools. Within the 
framework of this approach, the following two levels of enrichment are distinguished: 

• "Horizontal enrichment", i.e., the addition of the traditional curriculum with special integrated 
courses. In this regard, there are three main areas that are directly related to the development of 
students ' giftedness (psychosocial, cognitive and physical development). It is proposed to add 
three special courses to the traditional curriculum ("Social Competence", "Training in thinking", as 
well as special classes focused on solving the problems of physical education of gifted children, 
which differ from traditional physical education lessons). Additional forms of horizontal enrichment 
of the educational content include conducting short-term mini-courses, mentoring (with the 
involvement of qualified specialists, usually scientists), the use of "competitive forms of 
interaction". 

• "Vertical enrichment" of the educational content involves the revision of traditional curricula. Their 
processing and creation of author's courses is based on certain principles. Thus, in the field of 
cognitive development, it is proposed to complicate the content of educational activities by 
deepening and increasing the level of abstraction of the proposed material. The developing 
possibilities of the educational material should dominate its information saturation. Educational 
and cognitive activity should be carried out not according to a pre-developed logical scheme, but 
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in accordance with the cognitive needs of students. At the same time, it should help to expand 
the range of cognitive interests of schoolchildren, and the level of development of productive 
thinking should be combined with the skills of its practical use [9]. 

3 RESULTS 
Currently, a lot of experience has been accumulated in applying the described approach in mass schools 
of our country. 

The main approaches to the problem of professional support for gifted children discussed above are 
reflected in the concept of pedagogical and psychological support for gifted children of the Tula region. 

This concept provides for the creation of a Center for the support of gifted children in the region under 
the patronage of the Sirius Educational Center, the purpose of which is the early identification, 
development and further professional support of gifted children who have shown outstanding abilities in 
the field of arts, sports, natural sciences, as well as those who have achieved success in technical 
creativity. 

The tasks to be solved within the framework of this concept include the following: 

• Coverage of the maximum number of gifted Russian schoolchildren and their teachers, assistance 
in improving the level of professional training in priority areas for the Center in all regions of the 
Russian Federation. 

• Development of conditions for the realization of intellectual and personal potential, professional 
self-determination and formation of children, regardless of their place of residence, social status 
and financial capabilities of their families. 

• Development of new forms of inclusion of gifted children in intellectual and cognitive, artistic, 
physical culture and sports and socially useful activities using the potential of the Olympic 
infrastructure of Sochi and the Center's partners. 

• Creation of a system of "social elevators" for talented young Russians, combining career 
guidance, educational, sports, creative, research and other resources for the development and 
professional development of children. 

• Formation of incentives for partnership of various stakeholders, involvement of new participants, 
teachers, experts, partners [10]. 

Geographically, the Center is located in Yasnaya Polyana – the point of cultural attraction of Russia and 
the whole world, in the homeland of the greatest Russian writer Leo Tolstoy. Moreover, the Center will 
become a structural subdivision of the state educational institution of the Tula region "L. N. Tolstoy 
Yasnopolyansky Educational Complex". 

The main task of the Center is the development of a system of work with gifted children in the Tula 
region, the creation of classes for in-depth study of the humanities and natural science disciplines, 
specialized and pre-specialized classes, the implementation of additional general education programs. 
In addition, the pupils of the Center for the Support of Gifted Children will have an interesting and 
informative leisure, where there is a place for both art and sports. 

The creation of the Center for the Support of Gifted Children was carried out with the financial support 
of investors, in cooperation with the International Fund "The Legacy of Leo Tolstoy". 

The Tula region has accumulated a diverse and effective experience of working with gifted children in 
various areas of their giftedness (achievements in education, sports, art and a number of other areas). 
In recent years, the number of educational institutions implementing programs for working with gifted 
children has increased significantly. The number of lyceums and gymnasiums has grown, thousands of 
schoolchildren and students participate in various competitions and Olympiads. Graduates of these 
educational institutions work in different cities of Russia and countries of the world. 

However, the quality of organized work with gifted children is not always maintained at the proper level. 
Some institutions, implementing programs of work with gifted children, do this more for the sake of 
prestige than for reasons of supporting gifted children. The diagnostic tools for identifying giftedness are 
contradictory and cause fair complaints from psychologists. Schoolchildren and students who have 
received significant results in the process of education sometimes do not find themselves in adult life, 
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the task of providing a "social elevator" to gifted children in modern conditions of a changeable and 
competitive economy becomes even more urgent. 

Therefore, despite the considerable experience of working with gifted children, the existing successes 
in this direction, it is extremely urgent to integrate the existing mechanisms for finding and supporting 
gifted children into the national system and supplement it with a number of new forms of such work, 
provided they are successfully tested in practice. 

For this purpose, the Ministry of Education and Culture of the Tula Region has developed a Concept of 
pedagogical and psychological support for gifted children of the Tula region (hereinafter - the Concept). 

The purpose of the Concept is to create conditions in the Tula region for achieving success and realizing 
the potential of a gifted person within the framework of his further professional activity for the benefit of 
the person, society and the state. 

Tasks of the Concept are the following: 

• Development of a regional system of work with gifted children based on the integration and 
improvement of existing and newly created institutions, programs, activities, effective mechanisms, 
scientifically based psychological, pedagogical and social methods and technologies in the field of 
identifying and developing gifted children; 

• Creating conditions in the region for the development of the inclinations, abilities, giftedness of all 
children, regardless of the sphere of giftedness, social status and property opportunities of 
families; 

• Providing conditions for the implementation of collective and individual educational trajectories 
and further professional self-realization of children who have shown abilities; 

• Ensuring free public access to information about the opportunities for the development and self-
realization of children in the Tula region [11]. 

The main areas of work on the implementation of the Concept of pedagogical and psychological support 
for gifted children of the Tula region will be considered below. 

Regulatory and legal regulation and scientific and methodological support of work with gifted children, 
namely, the development of programs of pedagogical and psychological support for gifted children; the 
development, testing and implementation of effective methods, innovative technologies, educational 
programs and forms of work with gifted children, including early age; organization of professional 
retraining and advanced training of teaching staff of educational institutions and specialists of institutions 
engaged in sports training, specializing in working with gifted children and youth, including using 
distance educational technologies, taking into account the development of professional standards; 
ensuring interaction of educational institutions of general and higher professional education on the 
implementation of general education programs focused on the development of giftedness in children 
and adolescents. 

Competitive support of organizations, teachers, and gifted children plays an important role. To this end, 
it is planned to hold professional skill competitions in order to support teachers and other specialists 
working with gifted children; to assist public organizations, educational institutions and organizations 
engaged in sports training that work most successfully with gifted children; to assist communities 
(including Internet communities) of children in the field of science, technology and sports; conducting 
physical culture and sports events for children; conducting intellectual and creative competitive events 
for children; supporting debut projects of young authors and performers in the field of arts; conducting 
professional skill competitions on the basis of public-private and social partnership. 

Another area of implementation of the Concept of Work was the development of infrastructure for 
working with gifted children to create a modern infrastructure of educational institutions of additional 
education for children, as well as incentive measures for institutions implementing innovative programs 
and technologies; internship platforms have been created on a competitive basis for the development 
of the technosphere in educational institutions of additional education for children. 

Coordination of activities in this area in the Tula region is carried out by the Ministry of Education and 
Culture of the Tula region. 
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4 CONCLUSIONS 
Thus, it can be concluded that the task in the field of finding and supporting gifted children is to provide 
conditions for identifying and developing the giftedness of all children, turning the inclinations and 
abilities of a person into her real achievements in the interests of the person, society and the state, 
regardless of the sphere of giftedness, social status and property opportunities of his family. Working 
with gifted children does not negate the need to ensure access to education, create conditions for every 
child and young person to receive a quality education. 

The Concept presented above defines the main principles, goals and objectives of work in the field of 
the development of children's giftedness as the basis for the formation of the intellectual and creative 
potential of a particular region. 

Thanks to the professional support of gifted children, education is focused on the student's personality, 
which contributes to its maximum disclosure and development of the potential of giftedness, humane, 
careful attitude to the personality of a child, a young person, the priority of her interests and values; 
continuity and continuity in the psychological, pedagogical, informational, organizational and resource 
support of the developing personality of a gifted child, a young person; care for the integration of gifted 
children into society. 

Taking into consideration the implementation of the Concept, the Support Center for Gifted Children can 
be considered a good basis for the realization of children's talents and an effective platform for their 
successful socialization and professional self-determination. As the result, education is focused on the 
children’s personality, which contributes to its maximum disclosure and development of the potential of 
giftedness, humane, careful attitude to the personality of a child, a young person, the priority of his 
interests and values; continuity and sustainability in the psychological, pedagogical, informational, 
organizational and resource support of the developing personality; care for the integration of gifted 
children into society. 
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Abstract 
Bullying, violence, aggression, and rejection among children in institutions of the preschool and school 
education system are problems that concern all parties in the field of education on a daily basis, but 
the importance of the issue is mostly related to providing a safe environment for optimal mental and 
physical development of children and adolescents. The subject of this report is the various dimensions 
and forms of bullying – physical, mental, verbal, rejection, and cyberbullying in cyberspace, as well as 
the indisputable harms of bullying and violence. Bullied children experience guilt, shame, anxiety, and 
depressive symptoms are a common consequence of bullying. In preschool and school education 
institutions, children who are bullied by their peers and classmates often have no friends and are 
rejected, resulting in feelings of loneliness and abandonment. The negative consequences are mostly 
related to mental health, but they also affect academic achievement, motivation and the desire for 
personal development. 

In Bulgaria at present there is a developed mechanism for counteracting bullying and violence in 
institutions of the preschool and school education system. The report aims to support institutions in 
their efforts and aspirations to create a safe and secure educational environment. It covers two parts – 
the first part, which defines the concepts, is informative, and the second illustrates actions related to 
prevention and intervention. 

The educational environment is a place where children spend the bulk of their time interacting with 
their peers. However, building meaningful relationships is not easy to achieve. It depends on a number 
of factors, such as the individual’s personality traits, perceptions, social skills, and competencies that 
help build effective interactions. In this report, we draw attention to the topic of friendship as a 
protective factor against the occurrence and negative impact of bullying and violence on the mental 
and physical health and development of children. 

Keywords: bullying, violence, aggression, educational environment, friendship, quality of friendship, 
experiential learning, bullying prevention, risk assessment. 

1 INTRODUCTION 
What can make a child commit a violent assault, insult, cause severe pain, or ruthlessly humiliate 
another child? How and why a child becomes a bully and another becomes an easy target for bullying 
and in many cases the consequences are fatal – suicide attempts, severe depressive symptoms, 
inability to establish and maintain relationships with others. Are there any conditions that predispose to 
the development of bullying and victimization? What are the individual, family, and social risk factors? 
All these issues are of great interest not only to researchers and scholars who have dedicated their 
efforts on the topic of bullying and violence, as these issues involve many parties – children as 
perpetrators and victims, parents, teachers, psychologists, social workers, etc. 

The consequences of the violence affect the personality of the perpetrator, the personality of the 
victim, as well as the personality of the bystanders. Consequences mark every sphere of human 
functioning, and it is often that these marks turn the victim into a bully and an avenger seeking 
revenge for the hopeless and helpless condition in which he/she finds himself/herself, for the torture 
and pain he/she suffered. 

Bullying has negative consequences for all children and adolescents involved, and some of these 
effects may continue into adulthood [13]. 

Victims of bullying show anxious and somatic symptoms have low self-esteem and lower academic 
performance. Some studies show that there are also negative consequences that affect not only the 
direct participants but very often affect and have a negative impact on the development of the indirect 
participants who are witnesses and bystanders [11].  
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In this report, we focus on the different dimensions of bullying and victimization among peers, the risk 
factors, friendships, and generally beneficial social relationships with peers, which we consider in their 
role of a protector against the negative effects and consequences of peer bullying.  

Relationships in childhood and adolescence are generally considered to be a source of pleasant 
experiences, joy, sharing, support, closeness, loyalty, but unfortunately alienation, inability to initiate 
and maintain friendships, lies, ridicule, rudeness, and intolerance are becoming increasingly common. 
We will try to focus on the protective function of friendship by looking at the available scientific 
evidence, as well as outlining some effective ways to intervene and prevent bullying. 

2 BULLYING AND VICTIMIZATION – CONCEPTUAL FRAMEWORK 
Among the many types of violence in school, bullying is one of the most important topics. This 
phenomenon consists of deliberate physical and psychological violence directed at a specific person 
who is considered fragile and inferior by the bully. In this way, bullying provides short-term and long-
term negative consequences for all involved and reveals itself as potentially associated with the denial 
and rejection of others. The consequences of bullying are further defined as primary and secondary. 
The primary consequences are associated with physical pain and mental suffering, and the secondary 
consequences reflect the experience in terms of the insult or impact – humiliation, disrespect, 
rejection, and helplessness [9].  

The following features are of key importance to understanding bullying: 

• A malicious act that aims to harm or humiliate a child; 
• It is made from a position of force, with one side using its dominant position to hurt the other 

physically or mentally, to humiliate or isolate it; 

• It is repeated many times over time, and it is not a one-time and isolated act of violence; 

• A threat that aims at obedience causes fear, and anxiety; 
• Causes physical and emotional trauma. 

In the last few decades, bullying has been defined in the scientific literature as a long-term and 
recurring negative effect by one individual or group on another individual. One of the most 
characteristic features of bullying is the mismatch of power and inequality between the abuser and the 
victim, targeted proactive aggression in an attempt to gain and maintain a high social status among 
peers [10].  

Typically, bullies attack individuals who are easy targets and unable to respond to the attack. These 
are usually children with: 

• Personality issues (physically vulnerable, shy, insecure, with low self-esteem); 

• Interpersonal issues (low social status, lonely, isolated, socially neglected, rejected, and without 
friends).  

According to Barbara Coloroso [4], bullying is a learned behavior that can be studied and is subject to 
change. Bullying is a conscious, willful, and deliberate hostile activity, intended to humiliate and harm, 
while giving pleasure to someone's pain and suffering, causing fear, can be persistent and constant, 
but the one-time act is bullying too [4]. 

Bullying and victimization are very different from conflict situations, quarrels, insults, and disputes 
between peers with similar social status and equal in terms of psychological and physical features. 
Bullying can also be defined as a form of aggressive behavior and more precisely proactive 
aggression since it is usually not provoked.  

Also, similar to aggressive behavior, bullying manifests itself in many forms –  

• Direct physical forms (hitting, pushing, kicking, etc.);  
• Direct verbal forms (insults, mockery, derogatory nicknames, etc.); 

• Indirect forms – social manipulative behavior, spreading false gossip in order to cause harm to 
an individual’s social status or friendships, isolation, and exclusion from a group of peers [4].  

• Cyberbullying is bullying that takes place in an electronic environment through digital devices 
(creation and dissemination of offensive, threatening, and mocking visual materials, photos, and 
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text messages that undermine the dignity or humiliate a child, taking pictures with a mobile 
phone and posting photos or videos, identity theft/impersonation, insults, spreading rumors on 
social networks, etc.)[8].  

Bullying can be intentional, associated with a deliberate desire to harm, abuse of power, especially 
when there are inequalities between children. Bullying is intentional when the harm inflicted is 
unjustified and rarely accidental, which is recurrent over time, and is accompanied by expressed 
pleasure. In the cases of unintentional bullying, the offender is usually unaware of the actions and 
consequences of its actions, often perceiving the insults and ridicule as harmless [12].  

As children approach early adolescence, the risk of peer victimization often increases. During this 
time, many children experience some form of peer victimization, but children who experience chronic 
victimization may be particularly vulnerable to adjustment difficulties. Thus, the identification of risk 
and protective factors associated with chronic victimization continues to be an important area of 
research [12], [7]. 

3 RISK FACTORS 
There are a lot of factors that can lead to a different kind of children’s undesirable behavior.  The 
problem has two sides - on one hand, a bully can accomplish deviant behavior (bullying is part of the 
deviance) and on the other the bullied can become delinquent (as a result of being a victim). 

In general, 5 main groups of risk factors for the children’s’ behavior development can be outlined. 
These are: 

- Individual factors; 
- Family factors; 
- School factors; 
- Factors associated with the classroom environment 
- Society and community. 

All these factors can be considered as a whole, of course. 

In 2005, an instrument called SRAT-LC (Structured Risk Assessment Tool in Local Commissions) was 
adapted for Bulgarian conditions, using the original ASSET as a base and starting point [16].  

The aim was to contribute to the improvement of the educational system for prevention of anti-social 
behavior of children in Bulgaria; to increase public sensitivity and to achieve better resolution of the 
rising problem with the aggression and bullying among peers at the public schools. 

There are some specifics about Bulgarian normative frame when it comes to children. In Bulgaria, 
children are divided into minors (up to 14 years) and under-aged – from 14 to 18 years of age. This is 
important because the consequences for the two age groups are different when we talk about bullying 
and child aggression. 

Minors bear no criminal liability. The law considers them mentally irresponsible. They do not bear 
criminal liability, but only the educational measures provided for in Article 13 of the Combating Anti-
Social Manifestations of Minors Act may be imposed on them. These measures apply to minors from 8 
to 14 years of age. The explicit indication of the lower limit – 8 years of age – determines the complete 
lack of criminal liability of children under 8 years of age.  
The under-aged are criminally liable if at the time of the act they were sane, i.e. if they could 
understand the nature and significance of the act and direct their actions (Art. 31, para. 2 of the 
Criminal Code). To be able to understand the nature of the act means to be able to understand the 
nature of its activities and the end result of the act; to be able to understand the meaning of the act 
means to be able to understand the dangerous nature of the act, the assessment that society gives to 
this act and the impermissibility of such behavior, incl. to criminal liability; to direct one's actions 
means that the person can consciously determine its behavior, possess the ability to voluntarily control 
its behavior.  The Bulgarian legislation has provided for the possibility that in the presence of certain 
procedural prerequisites the under-aged may be released from criminal liability. They are specified in 
Art. 61 of the Criminal Code – low degree of public danger of the act; the act was committed out of 
recklessness and passion; and at the discretion of the judiciary body – public prosecutor or judge, that 
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in relation to this under-aged person educational measures, provided by the Combating Anti-Social 
Manifestations of Minors Act, can be successfully applied instead of punishment [16].  

A child that is recognized as a bully or is been physically aggressive to other child or group of children 
can be directed to the local commissions. The local commissions for combating anti-social behavior of 
children are starting preventive activities with social and educational measures. The scope of this 
activity also includes the activity of risk assessment of re-offending. 

Children's bullying behavior is a complex social phenomenon determined by various factors. Their 
study and analysis make it possible to limit their negative effects. The ability to evaluate and measure 
the impact of these factors is important for choosing the most appropriate form of impact, change, and 
decrease of the undesirable behavior. 

The comprehensive evaluation must take into account the nature of the offense, the personal 
circumstances, the attitude, and the beliefs of the child. The preparation of a risk assessment of a 
undesirable behavior could facilitate both the identification of the risk factors, the forms, methods, and 
ways to overcome their negative impact and the interventions that should be undertaken for 
educational and social impact on the adolescents.  

The information gathered from the form clarifies some of the most common or significant problems 
associated with the abusive and bullying behavior.  

The issues listed below are the main factors and areas that need to be taken into account. There is no 
strict order for their discussion. 

- An act committed (Bullying behavior/manifestation) 
- Living environment 
- Family and personal relationships 
- Education, training, and employment 
- Neighbourhood in which the child lives 
- Lifestyle 
- Physical health 
- Emotional and mental health 
- Perception of one's own and others personality 
- Thinking pattern and behavior 
- Vulnerability indicators [16].  

If bullying behavior is not caught in time can lead to a serious harm to others -physical, emotional, 
psychological and mental. That is why all the teachers and school psychologist should have such a 
structured instrument for assessment of the children’s development and behavior.  

4 FRIENDSHIP AND ITS PROTECTIVE FUNCTION 
Given the serious and irreversible consequences associated with youth bullying, it is important both to 
identify the risk factors and to consider the factors that could have a positive effect on the negative 
effects of bullying.  
Friendship is conceptualized in different dimensions – one of them is its availability and we will 
emphasize it because of its protective function. Focusing on the topic of the protective function of 
friendship, it is good to keep in mind the existence of different assumptions, some of them are 
associated with the family environment and relationships with parents, and others with the 
consequences of rejection, victimization, and bullying by peers. 

One of the strongest arguments about the importance of friendship for development in childhood and 
adolescence is that friendship has the potential to protect against peer bullying. Positive relationships 
with peers are considered a development necessity, and peers serve a unique function in the 
socializing process.  

Friendship is associated with multiple mental health aspects and the development of interpersonal 
sensitivity provides an understanding of the other and insight into oneself, which is associated with the 
self-concept and helps build an integrated identity. Friendships improve attitudes towards school life. 
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When children have a satisfying relationship in the school environment, they are much more likely to 
have a positive attitude towards most aspects of school life [2]. Support and understanding in friendly 
relationships contribute to easier coping and overcoming issues not only in the school environment but 
also in the family – divorce, conflicts, bullying, neglect, and economic difficulties. 

Friendship provides a context for learning and exercising various social competencies that are 
important for interpersonal interactions. A friendship with a friend is qualitatively different from that with 
classmates or acquaintances; there is a strong attachment and emotional closeness between friends, 
which is missing in other relationships. Emotional intimacy, in turn, creates a field for sharing and self-
disclosure, which are possible precisely in friendships because of the trust, concern, and intimacy that 
exist between partners. 

One of the most frequently referenced theoretical conceptualizations of friendship is Sullivan’s 
interpersonal theory [14], in which the main assumption is related to the need for a specific type of 
interaction with others, the so-called social need arising at each period of development.  

According to Sullivan, in the age group of 6 to 9 years, there is a need for acceptance in the social 
environment by peers. After this period, in the transition to adolescence, friends of the same or 
opposite sex begin to become critical in meeting social needs.  

The need for interpersonal intimacy arises between 9 and 12 years of age. This is the period before 
adolescence, in which, according to Sullivan, the establishment and development of friendships with 
peers of the same sex is one of the most significant achievements that favor development. Friendships 
develop to satisfy the need for intimacy. Sullivan defines self-disclosure as one of the manifestations 
of intimacy, but intimacy involves many more aspects than sharing secrets or mutual trust. He believes 
that intimacy and close relationships are defining features of friendship and involve partners in an 
interaction in which each of them adapts their behavior to the needs of the other. The close 
relationship features of friendly relations also provide the basis for the development of future intimate 
relationships in the later stages of development [1].  

Two hypotheses are formed considering the issue of the protective function of friendship:  

• The first one, relating to protection against stress arising from development in a suboptimal 
family environment [5]; 

• The second one, concerning the protective function of friendship from the negative 
consequences of bullying, rejection, and disturbed social relationships with peers [7]. 

We focus on the second assumption, according to which friends can protect and reduce the impact of 
negative experiences with peers. This supposed protective function is also one of the most 
fundamental expectations of friendship. This view suggests that children who may be victims and 
prone to the risk of victimization can be protected and be much more secure and confident as long as 
they have the opportunity to share a close friendship [7]. 

Children who have mutual friendship relations with each other are much less likely to be bullied. On 
the other hand, bullied children find it difficult to make friendships or they are of poor quality. This is 
partly due to a lack of trust. It is believed that bullied children do not trust relationships with their 
friends and show little attachment to them. On the other hand, insecure attachment in early childhood 
is considered a prerequisite for victimization [15]. 

Bullied children significantly reduce their ability to form new friendships, and it is these abilities that 
could make children less susceptible and vulnerable to peer bullying [6]. The lack of friends deprives 
children of protection against negative social experiences and the instrumental and emotional support 
that children need to cope with adverse social circumstances, and this support could not be fully 
compensated by relationships with adults [7].  

Although peer relationships and friendships are often seen as risk factors, children's friendships contribute 
in a unique way to psychosocial development. Friendships provide an environment for the development 
and acquisition of skills and competencies that are critical to social functioning in the long run. 

The following are among the characteristic positive effects of friendships on development: 

- Social skills and competencies that develop in the context of interactions with others;  
- Friendship is positively related to empathy and strengthens the ability to consider others points of view;  
- Close Friendships are associated with sensitivity and interpersonal understanding [17].  
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One of the most compelling proofs that friendships, especially high-quality ones, serve as a protector 
against bullying and violence is that friendship and morality are inextricably linked [3]. Friendship is 
defined as a moral connection, and the qualities of a morally healthy friendship are – concern for the 
other, loyalty, and trust. Caring is characteristic of morality and friendship, and responsibility to the 
other testifies to moral maturity in the relationship. 

Overall, the link between peer bullying and friendship is strong. Friends have a significant impact and 
adaptability, especially in the transition to adolescence, due to the need for acceptance by peers. 
Establishing close friendships is one of the most important tasks for adolescents.  

Friendship, support, and intimacy in a friendship could protect against the negative consequences of 
violence and bullying, but the possibility of a positive impact also depends on the quality of the 
friendships and the individual traits of the friends. All of the factors we also need to focus on when 
considering the overall impact of friendships. 

5 PEER BULLYING COUNTERACTION AND PREVENTION MECHANISM 
Considering the importance of the protective function of friendship in relation to the reduction of and 
protection from negative experiences, on the one hand, and having in mind the influence of risk 
factors, on the other hand, in situations of bullying, outline the position of a “child at risk.” Identification 
of a victim child as a child at risk is not difficult, given the definition of “child at risk” set out in the 
Additional Provisions of the Child Protection Act, according to which a “child at risk” is a “child: (a) 
whose parents have died, are unknown, deprived of parental rights or whose parental rights are 
restricted, or whose child has been left without their care; (b) who is the victim of abuse, violence, 
exploitation or any other inhuman or degrading treatment or punishment within or outside his family; 
(c) for which there is a risk of damage to its physical, mental, moral, intellectual, and social 
development;… .; (e) for which there is a risk of dropping out of school or who has dropped out of 
school” [18]. However, the child who commits bullying or violence, in a sense, also falls within this 
definition and from this point of view, rational actions and joint efforts are needed for preventive and 
possible intervention activities to counteract bullying in general and in the institutions in the system of 
pre-school and school education in particular.  

The consistent policy regarding the prevention and intervention of bullying is a focus in a number of 
statutory documents concerning the educational and social policy in the Republic of Bulgaria. Along 
with the Preschool and School Education Act, the Child Protection Act, the Social Services Act, the 
Combating Anti-Social Manifestations of Minors Act, the Protection from Domestic Violence Act, etc., 
the Regulations for Implementation of the mentioned laws, and the Ordinance on Inclusive Education 
of 2017, is approved and operates a Mechanism for Combating Bullying and Violence in Institutions in 
the Preschool and School Education System and an Algorithm for Implementing the Mechanism for 
Combating Bullying and Violence in Institutions in the Preschool and School Education System. The 
Mechanism describes the necessary set of measures and activities for prevention and intervention, 
implemented at the level of institution and at the level of a class/group. The system of measures for 
the realization of a safe educational environment presupposes the establishment of a coordination 
council, whose main task is to evaluate and analyze the situation, and on this basis to plan specific 
activities for prevention and intervention of bullying in the respective educational institution. The 
special emphasis in the document is the work with the parents and the possibilities for their assistance 
both in terms of the prevention of bullying and in cases of intervention. The annexes to the main 
document provide additional clarity regarding the classification of forms of bullying and the undertaking 
of appropriate actions, as regarding specific guidelines for intervention, it is specified when, who, and 
where can report a child at risk, with evaluation tools examples provided.  

In practice, the Mechanism for Combating Bullying and Violence in Institutions in the System of 
Preschool and School Education creates statutory conditions for categorical and purposeful activity of 
a multidisciplinary team, including representatives of the Ministry of Interior, Ministry of Health, Ministry 
of Education and Science, State Child Protection Agency, Social Assistance Agency, mayors, and 
social service providers. The ultimate goal of the joint efforts of the representatives of the mentioned 
institutions is through specific targeted influences and interactions to achieve the transformation of the 
individual attitudes of adolescents and to consciously search for alternatives to bullying and violence to 
self-affirmation and personal development in an emotional, social, and moral context.   
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Abstract 
This paper analyzes the learning and development opportunities offered by the European Cross- border 
project of Interreg for Educational Institutional cooperation regarding cyberbullying in the region of 
Southern Slovakia and Northern Hungary. Depending on the online problems they have, the education 
of these young people is difficult. The objective of the cross-border project conducted at schools called 
KIDSAFEDU (Kids Online Safety Education) is to provide professional support to educational institutions 
of the Slovak-Hungarian western cross-border region in the fields of IT, children's rights and secure 
online educational tools. The main outputs of institutional cooperation were surveys and comparative 
research between Hungary and Slovakia on the topic of digital childhood about digital knowledge with 
performing educational materials in the field of advocacy of children's rights in the online environment. 
Giving specific examples of good practice in cross-border cooperation, we examined 10 schools of 
border regions via survey, from which we selected FAQ (frequently asked questions by children aged 
10-18). There is a real and well-established practice in educational management of online institutions to 
adapt the education regarding cyberbullying at the European level. Young people come across different 
types of cybercrime, (data protection, GDPR, hacking, malware) are attacked and have no knowledge 
on how to handle it. Data were taken from the Grant research SKHU/WETA/1901/4.1/317 KIDSAFEDU 
in FutuReg processed by the International Management Department of Comenius University in the 
period November 2020 until July 2021, within one school year.  

Keywords: digital skills, online education, EU digital safety, cross-border education, international 
management. 

1 INTRODUCTION  
The European Union works on various fronts to promote cyber resilience, safeguard our communication 
and data, and keeping online society and the economy secure. The European Commission and the High 
Representative of the Union for Foreign Affairs and Security Policy presented a new EU Cybersecurity 
Strategy at the end of 2020.[1] Many of the European Union member states have high intellectual 
potential in the field of IT, but most of them do not have sufficient funds to conduct the necessary 
research and development in the field of digital skills innovation. The lack of funding is manifested in the 
educational sector of ICT, R&D, and in the case of digital safety education. The European Union has 
been addressing the current issue of Digital Competences (further as DigComp) and innovation for a 
long time, but it has just expanded rapidly due to Covid-19 in 2020 and 2021. It is clear that all these 
issues contribute to a country’s economic growth, because long term secure education and digital 
awareness can initiate job creation and increase competitiveness of a member state. There are many 
obstacles linked to innovation in ICT in Slovakia such as the lack of financial resources (both domestic 
and foreign) or the quality of personnel capacities, which in many cases is considerably limited. In 
Slovakia and Hungary, the share of enterprises that use secure ICT management has a long-term 
declining trend and neither NGOs nor schools are well established in terms of digital culture. Every third 
child is affected by cybercrime in a way in this countries. [2] 

Therefore, the main aim of the interregional survey carried out within the KIDSAFEDU project was to 
get an idea of safe internet use by children and young people in the border area of Slovakia, to map the 
extent of online abuse, their knowledge and possible solutions. As part of the interregional partnership, 
10 schools participated in the research as the target group planned to involve children aged 10-18.   

2 METHODOLOGY 
The methodology used comparative, qualitative and quantitative research as well in the first part of 
situational analysis (Results 3.1, 3.2. and 3.3.). The first online survey questions answered how young 
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people feel socialized online and adapted to the learning environment among their peers and teachers. 
If one person is the victim of cybercrime and as a result feeling uncomfortable in class, he/she will be 
reluctant to come to school and/or fulfill his/her academic duties. After that, we had a series of questions 
that screen out deeper answers via teacher interviews about online safety and behavior which filtered 
knowledge about online safety. [3] A survey of 105 students was conducted on safe internet use and 
gives further information on recommendations. Furthermore, there were more than 20 deep interviews 
conducted in pilot schools of the project about cyberbullying. The primary methods used were 
descriptive statistical ones, such as evaluation, comparison, trends, radar lines, behavioral prognosis of 
the educational system. When working with cross-border students and methodic guide development, it 
was very important to reflect their needs in this digital era. For Europe, security means a new economy, 
therefore the situational analysis of methodology worked with well-known indexes in the field. [4] The 
data for situational analysis were derived from Eurostat. In the theoretical framework the latest EU trends 
were analysed. In 2020 the European Union identified five strategic steps in terms of security that 
increase resilience to security crises and disasters in general and strengthening security in Schengen 
external borders [5], even if these borders are invisible in the online word. Security involves a myriad of 
issues and problems concerning both individual and human collectives and the realization of their 
conflicting social interests. European Security Management enhances child protection in terms of 
education [6] and in terms of Child Protection Law and European educational standards. The survey 
was collecting the responses of children and youth in general regarding how prepared they are for violent 
situations, or just to get an idea of who they trust in their lives, who they can turn to in any situation, in 
this case online abuse. This obligation derives from international and European human rights legal 
documents, including particularly the UN Convention on the Rights of the Child in Articles 3 and 19 and 
the Charter of Fundamental Rights of the European Union in Article 24. [7] 

3 RESULTS 
In the first part of results we compared some relevant data about cross- border countries in general and 
then the results focused on the survey. The online cross- border survey results can show that in Hungary 
and Slovakia majority of respondents has an average knowledge about Digital Competences. Results 
of situational analysis and comparative research were selected in order to shown that the DESI index is 
in accordance with the level of internet safety [8], where the index symbolizes digitalised level of Europe. 
The reason why the paper examines digital security in terms of European ICT security is twofold.   

Firstly, security science represents a significantly interdisciplinary system, which applies to areas 
existing within the sub areas of EU security problems, such as a European security architecture, existing 
security risks, real existence of armed conflict in Europe, threat of international crime infiltration, steady 
increase in crime, dynamic migration and asylum issues, the environmental crisis etc.  

Secondly, security science should focus primarily on minimizing the most diverse threat types and to 
use resources and activities that minimize risks. Data has confirmed that the European common 
economy is entering the process of creating security, politics, culture of society and personality, level of 
science and technology, geopolitical and geostrategic situation and public activity [9]. 

3.1 Theoretical Framework: Digital Safety in terms of society 
Digital safety and digital skills of a sociaty can be measured variously. Digital Economy and Society 
Index (DESI) summarises indicators on Europe’s digital performance and tracks the progress of EU 
countries and includes connectivity, human capital and internet services, integration of digital technology 
and digital public services.Slovakia ranks 22nd out of the 28 EU Member States in the European 
Commission Digital Economy and Society Index (DESI) 2020.  After Slovakia are standing Poland, 
Cyprus, Italy, Romania Bulgaria and Latvia. Only 1 country from V4 is behind and 3 of them are in better 
place. The first three countries are Finland, Sweden and Denmark. The DESI index is composed of 5 
parts measures, namely Connectivity (better in Hungary), Human Capital(better in Slovakia) , Use of 
internet services (better in Slovakia)  Integration of digital technology (better in Slovakia) and Digital 
public service (better in Hungary) . The e-government indicator which is part of Digital public service 
stands on the 26th place.  

Another option to measure Digital Skills are Eurostat data from 2015 to 2019. Figure 1 below however 
works only with Digital Skills of low competences of population expressed in percentages. 
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Figure 1. Digital skills, Indexes of Eurostat in EU-27 Countries. Source: Eurostat, own processing 

Looking at Figure 1. Hungary showed 24 % of population with no digital skills and low competences 
[10]. However, in Slovakia the digital skills awareness was better by Eurostat, as this index is higher in 
2015 [11] but until now has increased to 31% for Hungary and 29 % for Slovakia. The first hypothesis 
considered whether there is a correlation between the Slovak and Hungarian cross border data from 
our sample and the national indexes. Slovakia seems to be digitally more developed, however there is 
a minor difference, which we will try to indicate by sectors and reasons. As a hypothesis we will follow 
on with comparison of this index with our sample. 

3.1.1 Comparison between digitalisation and safety at schools in Hungary and Slovakia 
In order to see the relation between the digital evaluation and the safety the relation between t Slovak 
and Hungarian Scores of DESI and COSI. The Child Online Safety Index (COSI) measures the level of 
online activity of children. [12]   

• H0: Digital Competence of Children in KIDSAFEDU survey in cross- border region (SK HU) 
depends on the state of origin. 

• H1: Digital Competence of Children in our KIDSAFEDU survey in cross- border region (SK HU) 
depends on the state of origin.  

Table 1. Comparison between Hungarian and Slovak DESI, COSI, Eurostat and KIDSAFEDU digital indexes 

Data in % Hungary Slovakia EU - 27 
Digital European Security Index (DESI) 27 22 26 

Digital Competences (sample) 78 59 16 

GDPR Awareness (sample) 65 74 67 

Child Online Safety Index (COSI of sample) 68 79 64 

Digital Skills (Eurostat) 29 31 42 
Source: COSI, DESI, Eurostat indexes comparison, own processing  

3.1.2 Correlation between causality of cyberbullying in Hungary and Slovakia 
Based on out survey data COSI categories defined by index COSI were evaluated, where it was detected 
that causality of cybercrime of our sample (25%) has no correlation between DESI or COSI index in these 
countries. In the case of the t- test with an alpha level of 0.05, the p value was 0.46, which is insignificant. 
Security is rather significant in Slovakia as in Hungary. In our case, H0 applies, so the cross-border region 
seems to be, according to these data more favored than either of the parent states. It means that the use 
of efficiency and equal distribution of security in the schools of the project in Hungary and Slovakia does 
not depend on the country where the survey took place.  
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Within the project we enabled guidelines for cybercrime and a definition in terms of Hungarian and Slovak 
ICT strategy and own data according to the COSI index method [13]. This is further visualised in Figure 2 
pictured as radar for Slovakia and Hungary, which can describe the similarity in general and major 
differences in cybersecurity infrastructure. They were selected 27 measures to compare the sample as for 
example screen time management, digital citizenship identity, mobile ownership, high social media gaming 
ant others. 

 
Figure 2. Radar graph between Cyber security in Hungary and Slovakia in selected measurement 

categories. Source: COSI, own processing 

Child safety empower future potential and health. [14]. The EU pays attention for this and defines 
digitalisation as one of the three priorities of new Erasmus+ programs in the period of 2021-2027  
Difference between two programming periods in terms of Digital Competences is important in terms of 
the Strategy of EU, where we can observe development toward topics in favour of education. 

Table 2. Analysis of DigComp 1 and DigComp 2. in two programming periods 

 Digital Competences 
2014-2020 

Digital Competences  
2021-2027 

 DigComp 1. DigComp 2. 
Inter-related areas  Information Information and data literacy 

Communication Communication and collaboration 

Content creation Digital Content Creation 

Cross-cutting 
across all areas 

Safety Safety 

Problem Solving Problem Solving 
Source: The Digital Competence Framework based on programme period priorities 

H-DIG10TA: is the name of National Framework NAT 2020 which is unique in its type in Central Europe. 
The subject is called Digital Culture and it is taught at the high school level. We can see that the DigComp 
of Slovakia is not transferred in every category (Data Literacy and Collaboration as well as Digital 
Content). There is a change requested in the field of problem solving methods and Digital Content 
Creation. This missing competence could have been reflected in the DESI and DigComp index, as well 
and best practice can be developed via Interreg projects. 
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 Table 3. Comparison between Hungarian and Slovak Digital Intelligence measured 
 by Digital Competences Framework (DQ) designed for education 

 Slovakia Hungary 
 DigComp 1. DigComp 2. 

Inter-related areas  Information and data literacy Information and data literacy 

Communication Communication and collaboration 

Content creation Digital Content Creation 

Cross-cutting  
across all areas 

Safety Safety Education 

Problem Solving Problem Solving by Critical Thinking 

No Subject at schools New Subject from July 2020 

Informatics (Subject) Digital Culture  (Subject) 
Source: The Digital Competence Framework (based on research KIDSAFEDU) 

When it comes describing changes between the digital competences we can find differences in data 
literacy and data collaboration.  In terms of comparison of DigComp, Hungary is ahead, indicated by the 
national Digital Culture subject. This subject is represented by many child protection documents we see, 
such as the Better Internet or kids as option for Internet information [15]. There are many apps and 
guides which can help children to avoid internet abuse following Covid-19 digitizing the school system 
[16].  In our survey we detected some of the Unicef, Hintalovon or IPcko.  

3.2 Results of survey: sample of KIDSAFEDU project about Cyberbullying  
Data were collected onlineusing a survey sheet in Excel form in two languages and ere set of 10 
questions, it took 5-7 minutes to fill it and responses were positive. In the following it will be shortly 
described on project’s sample what the cross-border children think, which took place online from May 
to July 2020. Regarding demographics, students aged 15 to 17 were the most represented in the 
questionnaire, which is 57% of students. They are followed by 18- and 20-year-olds with 24% and 12-
14-year-olds were 11% of respondents. Only 9% of respondents were 9-11-year-old. It can therefore be 
said that the participation of teenagers was typical and the number of high school students was the 
highest, which makes up more than half of the sample [17]. Based on the gender distribution of 
respondents, it can be stated that the majority, 58.4%, received answers from girls, to a lesser extent 
41.6% from boys [18]. At the same time, the aim of the survey was not to present any data or draw 
conclusions about children's responses by defining each school and its profile but to compare cross-
border digital safety and DigComp [19]. Interestingly, the answers were very similar in both countries. 
Most students, about 81%, agreed that cyberbullying is when students harass another student online. 
39% and thinks that cyberbullying involves sending rough text or picture messages to other students. 
According to 14% of the children, online harassment can also be classified as someone taking another 
person’s phone to cause them problems, and 11% also mention the use of false profiles, i.e. when the 
perpetrator impersonates someone else on the Internet. It is further believed that cyberbullying can be 
a number of threats and messages online. For example, the abuser threatens to publish a private picture 
of the victim on the Internet. There is a large number of 54.5%, even if you do not fell to be victim of 
cyberbullying. Only 25.7% - will find an online harassment story. However, 19.8% is not sure, but are 
generally well known, as long as they are very old, with more than one of them being used.  These were 
common problems shown by interviews, where the educator’s opinion was analysed deeper. Hungarian 
interviews were stricter than Slovak ones in terms of topics, they used in storytelling several times the 
expressions of sexting, netiquette for education. Finally based on data, there was no significant 
correlation found between our survey, the Digital Competence index and the data observed in Hungarian 
and Slovak schools. Our survey showed better ICT skills on Hungarian sides, which does not correspond 
with the EU national data. This can be caused due to the selected schools in the neighbourhood of 
Budapest and Bratislava, the two capitals.  

4 CONCLUSIONS 
The project research was carried out in the field of cross - border digital competences in education and 
safety at schools within the region of Northern Hungary and Southern Slovakia in order to compare and 
learn best practice. The integration of the Slovak Republic into the European Union and the globalization 
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process can create conditions that reduce barriers to teaching and learning through online institutions 
but, on the other hand, enhance the intensity of security mistakes and require good security practices. 
The findings of the paper are various, there is an impact of EU level DESI Cyberbullying indicator on 
national educational system as one of the measures is e-governance. Secondly, COSI index showed a 
relatively close child. The effect of INTERREG cross-border projects on online security and digital 
education on cross-border was characterized with a survey from 2021. The project of interregional 
cooperation highlighted non-formal trainings, public debates, online teaching tools and a methodological 
guide in both countries from March 2021 to August 2021 during Covid-19 pandemic. The study’s current 
relevance lies in the analysis of extent of the European Union’s support for the effectiveness of security 
management by project activities of NGOs at schools, both in Slovakia and Hungary. In Slovakia from 
1st July 2021 cybercrime was defined as a crime according to the Criminal Law, which can definitely 
change the life of schools in this field. [20]. The results of the study provided a statistically less significant 
relationship between online security measured by of Digital Skills and Security indexes of EU. Especially 
in Hungary and Slovakia digital competences comparison introduced differences security in terms of 
information and data literacy. The study’s conclusions can also be used in the Slovak and Hungarian 
educational sector. Added value can present for other member states of the EU and European 
educational institutions a common way to combat cybercrime. Given that online security is a significant 
driver of the educational process, as innovation is expected to improve the quality of online education 
and services provided, thus increasing knowledge management.  International management of security 
issues can be an outstanding method how to combat cyberbullying at schools, one of the is doing 
research or survey in this field regionally in cross-border area and evaluating results by comparing with 
national and EU level findings. Education is a key mainspring of socio-economic growth in a knowledge-
based economy. Through digital safety institutions gain new knowledge, competitiveness, efficiency and 
higher economic growth is granted. In the current turbulent time characterized by a high degree of risk, 
openness and quick digitalisation institutions are forced to protect themselves and provide protection to 
the educational system. This can happen effectively in cooperation of interregional project with greater 
extent. Digital Safety by KIDAFEDU provides new knowledge for Hungary and Slovakia, which can be 
considered as a way out of the educational crisis after Covid-19.  
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AUTOMATING THE ASSESSMENT AND REPORTING OF 
LABORATORY BASED LEARNING OUTCOMES 

N. Palmer 
Solent University (UNITED KINGDOM) 

Abstract 
In the teaching, learning and assessment of subjects that involve a laboratory-based environment 
challenges can be faced in assessing practice-based learning outcomes. In the subject of computer 
networks and systems, for example, this might involve working with multivendor devices and operating 
systems utilising real equipment or simulation employing real or virtualized environments. Assessment 
may involve designing an exercise and developing solutions so that when students undertake practical 
tasks their effort can be compared to a working solution. Since this process can be very time consuming 
it would be useful to be able to automatically extract student work from the laboratory environment and 
to assess the extent to which it matches the expectations of the exercise. In order to do this a template 
could be configured which may be used to compare student work against expected outcomes. This 
comparison might just indicate how many tasks have been successfully achieved from an overall 
number, whereas it may be more useful for students to receive feedback in a descriptive form, which 
could include suggestions for improvement. An application has been developed that allows the 
automation of assessment of practice-based laboratory outcomes based on a template solution. Another 
application that facilitates assessment based on a criteria-based rubric structure has also been 
developed that is able to produce a detailed feedback report for students and a mechanism has been 
incorporated into this for importing data from the former application. An experiment has demonstrated 
that practice-based assessment can be automated successfully, and feedback reported in a form that 
may be more familiar to students. Recommendations for further work will investigate student perceptions 
of feedback when using the complementary applications to assess a live exercise. 

Keywords: Assessment, laboratory, automation, computer networks, feedback. 

1 INTRODUCTION 
In many aspects of engineering education practical and technical skills are often seen as important to 
employers as theoretical principles. In this context laboratories are often used to meet the needs of 
practice-based education [1]. The challenges of managing shared computer networking laboratory 
resources and assessing practice-based learning outcomes has been discussed in previous work. 
Assessment of laboratory-based learning outcomes may involve continuous assessment, although 
alternatively it might take the form of a time constrained practical exercise. Particularly with this latter 
form of assessment there are additional complications. Prior to the start of the exercise the laboratory 
environment must be pre-configured. In the subject of computer networking and security this might 
require initial configuration information to be applied to computers and network devices in a network 
topology. If real equipment is used there may be issues with shared availability and pre-configuration 
may take some time to achieve [2]. A time constrained exercise would require students to apply further 
configurations to the topology given a series of tasks. Once the exercise has been completed the 
assessor would need to examine each system to establish the extent to which each student has correctly 
configured it, but potentially this may be difficult to measure. One method might involve running tests to 
establish whether each configured task is working. However the student may have correctly configured 
parts of a task, but for some reason it may not function as expected. In this case it may be better to 
examine each part of the task and note the number successfully configured from a number that would 
ultimately render the task usable. For even a small group of students this process, involving a number 
of tasks especially, might be time consuming and may not be scalable. It would be beneficial if the 
process of assessment could involve some form of automation. Network simulators are available, for 
example from Cisco Systems, that solve the problem of equipment availability and greatly simplifies the 
pre-configuration process. This enables students to configure a practical network topology without the 
need to use real equipment. Cisco Packet Tracer also has a sophisticated assessment automation 
feature in the form of the Assessment Wizard in which the assessor can select items to assess within a 
topology  [3]. It assesses the exercise by indicating a count of successfully configured items from a total 
number, calculating the result as a percentage. It is also able to provide feedback showing the students 
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the names of the items and indicating whether they have been successfully configured or not with a tick 
or cross. However it can only simulate Cisco devices, whereas GNS3 is another simulator that enables 
multi-vendor network systems to be simulated, though it lacks any assessment automation features  [4].  

Students are of course concerned to know how they performed in a practical exercise. If the number of 
correctly configured items are counted then they can receive this in the form of a percentage. If a grading 
schema is available then it is possible to convert this to a grade if students are more familiar with this 
presentation of results. However they also need to know why they have received a certain percentage 
or grade. This feedback may be used by students to improve their learning and knowledge, but perhaps 
as a mechanism for self-improvement in future exercises. It is also important for students to trust the 
fairness of the assessment process  [5]. It may be useful, as in the case of Cisco Packet Tracer, to see 
which items weren’t configured correctly, but this may not give an indication of overall performance. 
Studies have shown that students prefer verbal feedback specific to their needs, although with a large 
cohort of students this can be time consuming to achieve in a meaningful manner. Nevertheless students 
expect to receive some form of written feedback and not just a percentage or grade  [6]. Whether 
feedback is provided verbally or not it is still best to record it in written form to assist the tutor during a 
meeting and for further reference by the student. Comments specific to student work are favoured by 
students and staff alike, but again can take time to achieve. In one survey of assessment feedback it 
was found that students who received a higher grade with their feedback in one assessment performed 
better in the next, whereas those who received a lower grade and feedback performed worse in the 
next, possibly due to a demotivating factor [7]. Studies have shown that the nature of feedback is 
important. The feedback needs to be meaningful, being clearly understood by students, and timely. 
Some students do not respond well to negative feedback if they are informed that their performance 
hasn’t reached a certain standard, so its needs to be encouraging whilst also being useful [8]. It therefore 
seems important not just to provide an indication of how a student has performed in an assessment, but 
also to include positive suggestions on how they can improve.  

In previous work an application, with the working title of Network Assessor, was implemented that 
automates the configuration and assessment of practical exercises in the laboratory so that it follows 
the current manual practices  [9]. It was developed to target real devices or operating systems hosted 
on real or virtual machines as well as simulators like Packet Tracer and GNS3. It has been shown to be 
able to successfully pre-configure a laboratory-based exercise and automate the assessment of the 
outcomes  [10]. A second application, known as Ultramarker, was developed prior to this that enables 
an assessor to assess student work in various forms based on criteria presented in a rubric. This 
application is able to generate a feedback output for students either in the form of a rubric presented as 
a table or as a multi-page report. It can be used to manually assess any form of assessment, for example 
reports, presentations, portfolios, etc.  [11]. The former application is able to calculate the number of 
correct items and displays output in the form of a list of items, indicating whether correctly configured or 
not, whereas the latter is able to use conventional criteria in the form of a rubric, producing output in the 
form of a descriptive report. Features were added to the latter application to allow it to import data from 
the former to represent the results in a form more familiar to students. The use of this mechanism was 
then trialed on a module involving a network security practical exercise. 

2 NETWORK SECURITY CASE STUDY 
In order to examine how the two applications discussed above can work together in assessing the 
outcomes of practice-based laboratory work a time constrained assessment exercise was targeted on 
a computer network security module. The module is based on securing network devices such as 
switches, routers and security appliances against cyber security breaches. It is based on the Cisco 
CCNA Security module and therefore uses Cisco network devices in delivery of the subject  [12]. 
Students learn the theoretical principles, that include cyber security threats and countermeasures 
relating to computer networks, through the Cisco online study materials and accompanying lectures. 
Cisco assess this through online chapter tests and a final online examination, though in the latest 
iteration of the module undergraduate students are expected to submit a report based on the needs of 
a case study. This has then been marked using the Ultramarker application that produces a report 
containing feedback in descriptive form for each student.  
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Figure 1. Network security exercise topology. 

Students are also expected to be able to implement security measures on network devices. This might 
include, for example, configuring a firewall or a Virtual Private Network (VPN) to securely link two offices. 
They need to understand the type of threats that devices might experience and to know how to practically 
implement countermeasures. This practical aspect is assessed by means of a Time Constrained 
Assignment (TCA) based on a two-office scenario, where students have to configure security to given 
requirements on Cisco routers, switches and an Adaptive Security Appliance at each office  [13]. The 
topology for this exercise is shown in fig. 1. The Cisco Packet Tracer network simulator offers a stable 
platform for running this exercise. It has its own built in assessment wizard, however for the past two 
years the Network Assessor application has been used to extract student work and automatically assess 
it at the end of the exercise.  

3 ASSESSMENT APPLICATIONS 

3.1 Practice Based Assessment Automation 
An application was developed from characteristics that were identified in a requirements specification 
outlined in a previous paper. This prototype has been given the working title Network Assessor. It was 
implemented in Visual Studio using the C# language based on the success of a previous configuration 
management application that is used in a dedicated computer networking laboratory  [14]. This older 
application can be used to assist with configuration of the laboratory since the main purpose of the 
newer Network Assessor application is automation of laboratory assessment practices. The new 
application is capable of assessing practical exercises in the laboratory and will work with real or 
simulated network devices, and also with the Windows or Linux operating systems based on real or 
virtual machines or containers. There are some features within the application that enable the pre-
configuration of a laboratory exercise. Once the exercise is under way it is possible to monitor some 
aspects of the laboratory activity and when the activity has been completed by students the 
configurations applied by them to network systems can be extracted to a server where the application 
can then assess the student work based on a template configuration.  

When assessing practical tasks the application will normally calculate the number of correct command 
lines from a total number. Some lines can be weighted more highly than others to reflect variations in 
importance. In relation to the Time Constrained Assignment (TCA) used in the case study the exercise 
used a simulated network topology running within Cisco Packet Tracer (as in fig. 1). Students are 
expected to apply security measures to router R1 and R3 at each office and one of the switches, S3, 
and also to the Adaptive Security Appliance, ASA0. It is not expected that students will apply security to 
all devices as this would take too much time and if one can apply security to one switch then the same 
principle applies to the others in any case. Prior to the start of the exercise the assessor recorded the 
devices configurations for each device that students are expected to work on (R1,R3,S3,ASA0). They 
then developed expected solutions for the four network devices and saved the completed device 
configurations again. For each device any configurations that already existed in the pre-configuration 
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state were removed or commented out so that students weren’t rewarded for doing things that had 
already been done. Each device then had its own template solution for assessment. When students did 
the exercise their configurations were saved on the server and the Network Assessor application 
compared the four template solutions for each device to the student’s own configuration files, marking 
any correct command sequences. Fig. 2 shows the assessment console in Network Assessor with the 
4 template files and typical student solutions. The output from Network Assessor can take two forms. 
The first is a detailed output file that shows, for each device, the command lines and whether they are 
correct, highlighting commands that have been missed or incorrectly configured (see detailed output in 
fig 3). The number of correct items is shown for each device along with percentages and the overall 
totals for all devices. The second form of output just shows the correct lines and percentages without 
the detail of each command (see summary output in fig. 4). This output might be preferred when less 
specific detail is required. 

 
Figure 2. Network Assessor assessment console. 

 
Figure 3. Sample of detailed output from Network Assessor  
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Figure 4. Network Assessor sample of summary output. 

3.2 Rubric Based Assessment Application 
Another application, first developed as a prototype in 2015, known as Ultramarker has also been 
implemented in C#  [15]. This is a more general assessment application that can be used to assess a 
range of student work from reports, presentations, portfolios, dissertations and other coursework. It 
could be used to assess the output of any subject, not just STEM subjects, from school to post-graduate 
level. The user should configure a grading schema to cover a range of grades  [16]. The simplest grading 
schema are percentages between 0 and 100. This might be suitable for precise outputs from an 
assessment such as an examination in which calculations are involved. In terms of a networking 
laboratory this might be acceptable to express the number of correct items configured, but in most other 
contexts percentages represent a very fine-grained grading schema that are difficult to represent in a 
meaningful rubric. A more coarse-grained grading schema is often used. In the case study an 
institutional grading schema was configured with grades ranging from A4 to A1 for top grades equivalent 
to 70 to 100%, B1 to B3 equivalent to 60 to 69%, C1 to C3 equivalent to 50 to 59% and D1 to D3 
equivalent to 40 to 49%, F1 to F3 equivalent to below 40%. The user should also define Learning 
Outcomes for each module being assessed that outline what students are expected to know once they 
have studied the module. An assessment is configured by defining assessment criteria in a rubric. In 
the Ultramarker application this is done from an assessment form. Each criterion should define the 
expectations of each part of the assessment. For example a report may require students to write an 
introduction, a main body of the report, followed by conclusions and/or recommendations, with each of 
these components being defined as an assessment criterion in the rubric. For each criterion the 
expectations for each grade or group of grades within the grading schema should be defined. For 
example to achieve an A grade in the introduction to a report students might be expected to produce 
excellent work, whereas if the introduction was poor this might represent a fail grade for this criterion.  

 
Figure 5. Ultramarker assessment criteria. 

3836



 

 

Since the case study related to a Time Constrained Assignment (TCA) involving network devices it was 
decided to define criteria based on each device. For example one criterion would relate to the 
configuration of Router 1, another Router 3, then Switch 3 and an ASA device. The four criteria shown 
in the rubric on the assessment tab of Ultramarker are shown in fig 5. Expectations for each grade were 
also defined for the criteria. For example an A grade for each criterion would mean that the 
corresponding device had been substantially correctly configured. So this could be used to assess the 
network security TCA at the heart of the case study, but this would require a manual decision making 
process involving the assessor. However an additional feature has been added to the application that 
allows an output file from the Network Assessor application to be imported into Ultramarker. It will then 
automatically convert the marks from Network Assessor into grades, therefore the whole process is 
automated once the import is complete. Ultramarker can then be used to generate an output in the form 
of a rubric as a table or as a report in rich text format (see fig 6). 

 
Figure 6. Ultramarker output as a criteria-based rubric. 

4 RESULTS 
Normally the TCA is conducted in a dedicated networking laboratory with students attending in person. 
In which case each student would be allocated a computer in the laboratory on which to run the Packet 
Tracer network simulator. The Network Assessor application would extract the device configurations 
from each computer and process them automatically, with the assessment of each student’s work 
completed in a few seconds with the provisional results available to students on the spot. With a second 
invigilator present moderation of marks could be achieved more or less immediately and the results 
formally released within hours. However due to the extraordinary circumstances of the Covid-19 
pandemic the TCA had to be conducted online as a temporary measure. Students downloaded the 
simulator topology file and at the end of the exercise uploaded it to the University virtual learning 
environment (VLE). The assessor then had to download the configurations for each student from the 
VLE and process each one through the Network Assessor application. The output from this was in the 
form of configuration items shown as correct or incorrect, with the number of correct items summarized 
for each device and an overall total express as a percentage result, as in fig. 3. The other output formed 
a summary of correct items for each device along with an overall percentage result as in fig. 4. Once 
processed the latter output from each student was imported to the Ultramarker application. The results 
were processed as a grade and feedback generated in a conventional descriptive form from the criteria 
in the rubric. Following some debugging work comments from the output of Network Assessor were also 
successfully imported along with the mark for each device. In order to generate feedback in a 
conventional form for each student a marked rubric in tabular form was generated as in fig. 6. The results 
were published to students in the form of the full output from Network Assessor and also the rubric 
output from Ultramarker. Unfortunately moderation took much longer than previously as the moderator 
had to examine the results remotely too. 
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Figure 7. Conversion of Network Assessor to Ultramarker marks. 

22 students took the TCA with grades ranging from A1 (equivalent to 100%) to F2 (equivalent to 20%). 
The marks were compared with the precise percentages from the Network Assessor output and it could 
be seen that Ultramarker had correctly converted the result into corresponding grades as in fig. 7, 
although the conversion from a precise percentage to a coarse-grained grading schema will obviously 
involve some interpolation in the process. 

The exercise demonstrated something, already known, that the Network Assessor can automatically 
assess the output of a practical exercise. Nevertheless it also demonstrated that the new import feature 
in the Ultramarker application also functioned correctly. For the reasons mentioned above unfortunately 
the release of results was much slower than when the TCA had been run previously and it was not 
possible to get meaningful feedback from students on their perceptions of the presentation of results 
and feedback.  

Some questions arose that need to be explored. What would students prefer to see in the presentation 
of results and feedback? Network Assessor can present them with the commands that were correct and 
incorrect in the configuration of each device. This means that students can see exactly where they went 
wrong in the TCA, which to some students may be preferable to generic statements about how 
successfully they had configured each device. In effect though it is stating the answers rather than 
inviting students to investigate solutions. Ultramarker on the other hand presented the results in a form 
with which they may already be familiar from other modules. This format gives them a picture of their 
success overall in the TCA and shows the extent to which they have configured each device 
successfully. Although some students might feel that it lacks the detail available from Network Assessor. 
However it was felt that this feedback would be more useful and less generic if, instead of stating how 
well a student had configured a device as a whole, it split the configuration into tasks, for example 
configuring a firewall on the device may be one task, whilst configuring a time server may be another. 
This would indicate to students which area to concentrate on with further study, but doesn’t just parrot 
solutions. 

Whilst it is useful to indicate to students how well they have performed, where improvement is necessary 
it is often useful to advise students how they can improve. For example if the feedback relating to one 
criterion states that the device has been partially configured it would be beneficial for students to receive 
advice on what further work is necessary to fully configure it. In Ultramarker it is possible to add optional 
feedback in the form of suggestions for improvement for each grade and criterion and in this case brief 
suggestions were added, although it was felt that this lacked detail, but again if this were split into tasks 
it would be more useful. 

Another question relates to the conversion from percentages to grades. The results were calculated 
quite precisely as either each item was correctly configured by a student or it wasn’t and the percentage 
is the number of correctly configured items from the total number. If these percentages are then 
converted to grades there may be some loss of accuracy in translating from finite grades to a more 
coarse-grained schema. Nevertheless many institutions expect marks to be represented as grades and 
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students may be expecting this. However mechanism is available in Ultramarker to manually override 
grades with percentages, although this is not automatic. 

5 CONCLUSIONS AND RECOMMENDATIONS 
The Network Assessor application has previously been shown to accurately reflect the assessment of a 
practical exercise in previous work [10], as well as this exercise, whilst Ultramarker has been used to 
successfully assess a range of assessment types. However this exercise has demonstrated that it can 
also successfully import data from the Network Assessor application. Unfortunately due to the 
constraints imposed by Covid-19 it was not possible to gather responses to feedback from students. 
Often academics think that the feedback that they provide students good, but this may not always be 
the perception of students  [6]. Therefore it is proposed to develop a questionnaire for students to see 
what they think about the various forms of feedback that they receive following a practical exercise using 
the two complementary applications to assess their work. This questionnaire would need to establish 
the nature of the feedback that students prefer and whether the feedback that they are receiving is 
meaningful, useful and leads to improvement. Since the exercise in this case study occurred at the end 
of the module the feedback generated couldn’t really be used to effect in the module. It would be useful 
to use these methods in a formative assessment exercise where feedback could be used to inform a 
summative assessment. 

Modifications could be made to the applications to split items into tasks, such as a firewall or time server 
as discussed. The syntax of template files in Network Assessor already allows items to be grouped into 
tasks so it would only be necessary for the assessor to modify the template solutions to facilitate this. 
However modifications to Ultramarker would be necessary to accommodate tasks, which could then be 
imported as sub-criteria in the application. A criterion might be “1st router” and the sub-criteria 
representing individual tasks might be “firewall” and “time server”. The sub-criteria could then give 
feedback much more specific to each task or area that they need to study. This would be in preference 
to effectively stating the answer as in the output available from Network Assessor. In academic terms 
this may be more useful for students. The feedback for improvement would also be more meaningful 
and useful if it related to individual tasks rather than only to the device as a whole. The comments could 
then, for example, suggest improvements to the configuration of a firewall or similar task. 
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Abstract 
Financial literacy has raised significant interest in recent decades due to the increased complexity of 
financial markets. In particular, a growing body of research postulates financial literacy as a key factor 
of entrepreneurial behaviour. Although several studies have shown that financial literacy influences the 
likelihood of becoming an entrepreneur, previous research has overlooked the prior but fundamental 
step, i.e. the relationship between financial literacy and entrepreneurial intention. This link is extremely 
important, as entrepreneurial intention is a necessary antecedent to becoming an entrepreneur. 
Therefore, the aim of this manuscript is to analyse how financial literacy influences entrepreneurial 
intention among undergraduates. To examine this relationship, we apply ordinary least square 
regression analysis to a sample of 577 undergraduate students from three different Spanish universities. 
The results show that financial literacy has a positive influence on entrepreneurial intention. 

Keywords: Financial literacy, entrepreneurial intention, undergraduates. 

1 INTRODUCTION 
Financial literacy (hereafter, FL) has attracted a great deal of interest in recent decades due to the 
increased complexity of financial markets. However, there is no consensus on the concept of FL. A 
broad definition is provided by OECD [1]: ‘A combination of awareness, knowledge, skill, attitude and 
behaviour necessary to make sound financial decisions and ultimately achieve individual financial 
wellbeing’. Previous literature has analysed FL at both individual and business levels. While at the 
individual level, FL has been shown to affect investment and financing decisions, at the business level 
[2], FL has been demonstrated to impact on financial, strategic and performance issues. In this context, 
there is an interesting emerging research avenue that tries to combine the abovementioned trends by 
analysing the individual’s level of FL within a business context from an entrepreneurship perspective. 

Within the literature that analyses the FL-entrepreneurship relationship, certain studies have shown that 
FL has an impact on the probability of becoming an entrepreneur [3,4]. However, prior research has 
obviated the previous but fundamental step, i.e., the relationship between FL and entrepreneurial 
intention. This relationship is very important, as entrepreneurial intention is a required antecedent for 
becoming an entrepreneur [5]. 

Therefore, improving entrepreneurial intention from FL, when individuals are attending their university 
studies, could allow to enhance their entrepreneurial character. The FL-entrepreneurial intention 
relationship should be analysed in undergraduate students, since university is considered the starting 
point for many individuals to become entrepreneurs [6]. In this regard, and to the authors’ knowledge, 
there are no studies focusing on such link. 

Based on the abovementioned reasoning, this study analyses the impact of FL on entrepreneurial 
intention, applying ordinary least squares regressions on a sample of 577 undergraduate students from 
three different Spanish universities in Spain.  

2 METHODOLOGY 
This section presents the questionnaire used, the measurement of the main variables of the study, and 
the econometric model. 
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2.1 Questionnaire 
To address the research gap identified, a survey was conducted among undergraduates from degrees 
related to economics/finance/business (Business Administration, Finance and Accounting, Marketing 
and Market Research, and Tourism) as well as from other degrees not necessarily related to the subject 
of interest (Social Work, East Asian Studies, and Engineering). Furthermore, the survey was carried out 
during the months of April, May and June in three different Spanish universities simultaneously: 
University of Málaga, University of Almería and University of Cartagena. The final sample consisted of 
600 undergraduates which, after eliminating those observations that did not provide information on the 
variables of interest, was reduced to 577 observations. 

The survey is divided into three different parts. In the first part, the socio-demographic data of the 
undergraduates was collected to control for their effect on the analyses carried out. The second and 
third parts cover, respectively, the FL and entrepreneurial intention of undergraduates. The survey was 
supervised by university professors external to the researchers of this study to ensure the quality, 
consistency and veracity of the data obtained. 

2.2 Measurement of variables 
The measurement of the main variables used in this study is based on the university student's own self-
assessment. 

First, we have measured FL through one of its main dimensions, i.e., the subjective financial knowledge 
of undergraduates. This measure has been widely used in previous studies, thus its utilization is well 
supported [7,8]. In this regard, undergraduate is asked the following question: 'Do you consider yourself 
to be financially literate? The measurement scale is Likert-type, from 1 (completely disagree) to 7 
(completely agree). Figure 1 shows the percentage of undergraduates for each of the given values. Most 
of them report a medium level of FL, which gives us a distribution that is very similar to a normal 
distribution. 

 
Figure 1. Values reported by undergraduates on their subjective financial knowledge 

Second, following previous literature, the entrepreneurial intention of undergraduates has been 
measured through the scale of preference between being an entrepreneur or an employee [9]. 
Accordingly, the following question was asked: 'If you could opt between being an owner-manager of a 
business (working in your own company) and being an employee, which would you choose?’. A Likert 
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scale from 1 (I would prefer to be an employee in a company) to 7 (I would prefer to be an owner-
manager) is used. Figure 2 shows the percentage of undergraduates for each of the returned values. 
The dispersion in this variable is greater than in the previous variable, with a clear predominance of 
value 7, i.e., a high intention to be an entrepreneur. 

 
Figure 2. Values reported by undergraduates on their entrepreneurial intention 

Finally, risk-taking propensity, gender, age of the individuals, work experience measured in years, 
intellectual ability through the average mark of the academic record, and the family socio-economic level 
through family income were collected as control variables. 

2.3 Econometric modelling 
For statistical analyses, we employed linear regressions using the Ordinary Least Squares (OLS) 
technique. To control for serial correlation and avoid possible problems of heteroscedasticity, the Huber-
White sandwich estimator is applied to obtain robust estimates. In addition, we test for multicollinearity 
using the Variance Inflation Factors (VIFs). 

Because our final aim was to determine the extent to which FL influences the entrepreneurial intention 
of undergraduates, we developed the following regression analysis: 

𝐸𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛𝑢𝑟𝑖𝑎𝑙	𝑖𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛	!
= 𝛽" + 𝛽#𝑆𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒	𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝑘𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒! + 𝛽$𝑅𝑖𝑠𝑘 − 𝑡𝑎𝑘𝑖𝑛𝑔	𝑝𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦!
+	𝛽%𝐴𝑔𝑒! + 𝛽&𝐺𝑒𝑛𝑑𝑒𝑟! +	𝛽'𝑊𝑜𝑟𝑘	𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒! + 𝛽(𝐼𝑛𝑡𝑒𝑙𝑙𝑒𝑐𝑡𝑢𝑎𝑙	𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦!
+ 𝛽)𝐹𝑎𝑚𝑖𝑙𝑦	𝑠𝑜𝑐𝑖𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐	𝑙𝑒𝑣𝑒𝑙	! 	+	𝜀	! 																																																				(𝐸𝑞. 1) 

3 RESULTS 
This section presents the estimation results of the indicated econometric model as well as the 
multicollinearity test. 

Table 1 shows a clear positive influence of subjective financial knowledge on the entrepreneurial 
intention of undergraduates. It is therefore evident that FL is a crucial determinant of individuals' 
entrepreneurial intention. Similarly, a positive and significant influence of risk-taking propensity on the 
entrepreneurial intention of undergraduates is shown. This result suggests that risk preferences are 
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crucial to an individual's decision to become an entrepreneur. The model, even with the small number 
of variables included, explains 22.53% of the total variance of entrepreneurial intention. 

Table 1. OLS regression results 

Variable Coef. Robust. Std. Error 
Subjective financial knowledge 0.124** 0.039 
Risk-taking propensity  0.420*** 0.070 
Age (years) -0.030 0.025 
Gender (male) -0.032 0.169 
Work experience 0.004 0.031 
Intellectual capacity (average grade on academic record) 0.000 0.000 
Family socioeconomic level (family income) 0.020 0.025 
Constant 2.388*** 0.612 
 
Number of observations 577 
F (7.569) 105.44*** 
R-squared 0.225 

(*) Significant at 10%. 
(**) Significant at 5%. 
(***) Significant at 1%. 

To rule out possible multicollinearity problems in the above estimation, Table 2 shows the VIFs. All VIF 
values are well below 10, indicating that multicollinearity does not contaminate the results.  

Table 2. Variance Inflation Factors (VIFs)  

Variable VIF 1/VIF 
Subjective financial knowledge 1.11 0.90 
Risk-taking propensity 1.11 0.91 
Age (years) 1.50 0.67 
Gender (male) 1.11 0.90 
Work experience 1.51 0.66 
Intellectual capacity (average grade on academic record) 1.02 0.99 
Family socioeconomic level (family income) 1.05 0.95 
Mean VIF 1.20 

4 CONCLUSIONS 
The aim of this paper was to address, in a preliminary way, the gap that exists in the analysis of FL on 
the entrepreneurial intention of undergraduates. For this purpose, OLS regressions are used on a 
sample of 577 undergraduates from three different Spanish universities, most of whom study 
economics/finance/business-related degrees. The results point to an important positive and significant 
effect of FL on the entrepreneurial intention of undergraduates. 

Despite the interesting results obtained, this research is subject to numerous limitations that can be 
considered as future research lines. First, the regression models carried out do not allow us to obtain 
the real causal impact of the analysed variables. Second, we measure FL through subjective financial 
knowledge, even though previous literature has shown that it is a multidimensional construct composed 
not only of objective and subjective financial knowledge, but also of the individual's financial attitude and 
behaviour. Finally, it would be interesting to control for possible endogeneity problems that have already 
been highlighted in numerous previous works regarding the analysis of FL. 
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These preliminary findings are of great relevance both for their implication in reducing high youth 
unemployment in many European countries in the higher education context and for their macroeconomic 
impact on the creation of new businesses. 
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Abstract 
The article is devoted to the opportunities that the “digital turn” in the humanities opens up, and in 
particular in the field of individualization of education as a way to meet the needs of different students. 
The issue is considered from methodological point of view, based on the authors’ own experience of the 
use of digitized texts and various computer technologies in teaching of some disciplines of the 
philological cycle. The empirical basis is a short story “Arrangement in Black and White” by Dorothy 
Parker and a review of tasks using both the classical method of linguiostylistic analysis of a literary text, 
and tasks using digital humanities techniques. 

Keywords: Digital humanities, corpus linguistics, digital humanities methods, literary texts, digital skills, 
individualization of learning, motivation, linguostylistic analysis, undergraduate education. 

1 INTRODUCTION  
The digital paradigm in philological sciences is currently an integral part of the educational process in 
this field. It implies a high level of individualization in teaching. Individualization of education, in turn, is 
one of the key factors that can ensure high quality of education. Individualization involves the creation 
of conditions for the organization of the educational process that meets the needs of different students. 
The learning goals are the same for all students, but students can master the material at different speeds 
according to their individual learning abilities. 

The implementation of individual training leads to the emergence of an atmosphere of co-creation 
between the teacher and students, which contributes to increasing motivation and developing 
professional skills. 

The principle of individualization will be successfully implemented only if certain requirements are met: 
monitoring of individual abilities of students; integration of the educational process; psychological, 
pedagogical and information culture of teachers; availability of ICT technologies that contribute to the 
individualization of learning [1], [2]. 

2 METHODOLOGY 
In the late 1980s and early 1990s, in the era of the "microcomputer revolution", an information and digital 
paradigm was formed in philological science, which is currently reaching a new level of understanding 
of the accumulated experience. To denote this paradigm, the term Digital Humanities and "Corpus 
Linguistics" are usually used, since the creation of test cases is one of the leading research and 
methodological directions in digital philology. Their appearance is associated with the "digital turn" in 
the humanities, which is associated, first of all, with a significant expansion of the volume of digitized 
texts and other materials, and the possibility of access to them. 

Digital humanities, according to D. Klein, is a rapidly developing field at the intersection of computational 
data processing and humanities, culture and communication, education, library and information 
sciences [3]. 

According to M. Taller, digital humanities can be divided into 3 spheres: 1) analysis of large volumes of 
text using various computer technologies; 2) use of texts for obtaining new information and subsequent 
analysis; 3) digitization and archiving of text and non-text resources and their management [4]. 

The use of methods and techniques of digital humanities in teaching the entire range of disciplines of 
the philological cycle is an urgent modern task. These techniques allow us to present educational 
content in a format familiar to a modern student and at the same time contribute to the development of 
the necessary interdisciplinary and meta-subject competencies. Moreover, they increase the level of 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3846



 

 

productivity of students in the classroom and solve the main task of the teacher - activating the student's 
mental activity in order to develop his creative and educational potential; the development of learner’s 
feedback effect and individualization of training [5], [6]. 

3 RESULTS 
In the next part of this article we will cover using a number of techniques of digital humanities within the 
following courses: “Text Interpretation” and “Analytical Reading” at the faculty of foreign languages. 
Students are invited to read a number of English literary texts in the original. In particular, students get 
acquainted with a short story “Arrangement in Black and White” by Dorothy Parker and perform tasks 
using digital humanities techniques. 

Dorothy Parker (1893 – 1967) was an American poet, writer, critic, and satirist based in New York; she 
was best known for her wit, wisecracks, and eye for 20th-century urban foibles. 

Published in 1927, the short story “Arrangement in Black and White” by Dorothy Parker is set in the 
United States in a time contemporary to its publishing. The plot of the story is centered on introduction 
of wealthy white woman to the guest of honor (who is a man of color) and her attempts to convince 
everyone that she is free of prejudice. 

This short story allows us to discuss such important topics for The America of the ‘20s as the traps of 
racial bias, racial discrimination, racial prejudices of many white Americans in the early twentieth century 
buried under the appearance of a progressive, accepting attitude.  

Taking this story as the example, we will consider the use of visualization techniques, such as word 
cloud and word tree. 

Using the program to create a word cloud, we invite students to discuss the result obtained: 

 
Figure 1. The cloud of frequent vocabulary in the story “Arrangement in Black and White”. 

The data on the frequency of words presented in this form clearly show that the focus of the author's 
attention is a guest of honor, a colored musician Walter Williams. Another visualization method – the 
word tree - confirms this conclusion: 
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Figure 2. Word Tree of Walter Williams. 

The frequent use of descriptive adjectives, similes, exclamatory sentences - all these phenomena are 
visualized with the help of digital humanities methods, and in a schematic form are the basis for a more 
detailed study of the text. 

Analyzing the contexts in which the names of the main characters are used, students clearly see how 
one of the main characters is described by the author and what stylistic devices are used to create the 
proper visual image of and to show the atmosphere in the text, more concrete the perception of coloured 
people by many white Americans, the so-called “racial bias”. 

Analytical approach to literature is also used in the classroom for a more in-depth study of a specific 
literary text, which requires knowledge of the vocabulary, e.g. theme, character, setting, plot, narrator 
and point of view that students need to define and communicate their responses to literary text.  

The above-mentioned visualization techniques are a good basis for further detailed linguostylistic 
analysis, which contributes to the individualization of the educational process, thereby maximizing the 
self-determination of students, developing the ability to form personal opinion on the fiction texts, 
evolving communicative skills and critical thinking [5].  

While working on the text, students determine the role of the title and the place of action in the novel 
proposed for the analysis; identify and describe key figures, their character and emotional state; try to 
formulate independently the plot structure of the story. 

The title, “Arrangement in Black and White”, is symbolic and reflects both the context of the story and 
its underlying themes. 

The physical setting is a party in the house of a white host, held in honor of an African-American 
musician. The author only mentions a “crowded room” and chooses to focus on the social setting, which 
is more relevant to the themes of the story. 

The time setting is closely connected with the social setting. 1920s US was still racially biased and 
divided despite the fact that slavery had been abolished in 1865. In the 1920s, segregation was practiced 
on a national scale; African-Americans and white Americans lived, worked, and studied separately. 
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The woman with the pink velvet poppies and the host are probably part of the wealthier higher class of 
white people. 

The short story is structured as a dialogue between the main character, the host of a party, and an 
African-American musician. And this structure perfectly shows us the character of the protagonist as 
she monopolizes the conversation. 

The narration begins with a brief exposition which introduces readers to the main character and the 
setting of the story, a dinner party: “The woman with the pink velvet poppies twined round the assisted 
gold of her hair traversed the crowded room at an interesting gait combining a skip with a sidle, and 
clutched the lean arm of her host” [7]. 

From the beginning of the story, the woman comes across as slightly impolite, as she grabs host’s arm 
and demands to be introduced to the guest of honor: “Now I got you!” she said; “Now you can't get 
away!”; “Oh, I'm finely” she said; “Just simply finely. Listen. I want you to do me the most terrible favor. 
Will you? Will you please? Pretty please?” [7]. 

The woman goes to great lengths to show host that she is accepting and tolerant of African-Americans, 
that unlike her husband Burton or others, she has no issues with African-Americans: “Now, me, I don't 
feel that way at all. I haven't the slightest feeling about colored people. Why, I'm just crazy about some 
of them” [7]. 

When she tries to emphasize that she is more progressive than her husband she contradicts herself. 
She claims that Burton is not accepting of African-Americans, but she then finds excuses for him: “But I 
must say for Burton, he's a heap broader-minded than lots of these Southerners. He's really awfully fond 
of colored people” [7]. 

The more she talks about Walter Williams and African-Americans, the more it becomes obvious that the 
woman considers herself superior to them: “Why, I'm just crazy about some of them. They're just like 
children, just as easy-going, and always singing and laughing and everything. Aren't they the happiest 
things you ever saw in your life?” [7]. 

The hostess of the evening agrees to introduce the woman to the musician. 

There are numerous markers of emotional state of the protagonist, telling us that the woman was very 
nervous and excited (awfully, terribly, terribly nice, really awfully fond of coloured people, awfully nice). 

Although she claims she likes Walter Williams and his music, she constantly points out that he is 
"colored" and even claims that he should be "grateful" for having a party thrown in his honor and having 
the opportunity to meet white people.  

The woman’s inner characterization reveals a flat character who likes to believe that she is accepting 
and progressive when it comes to African-American people when, in fact, she has many racial prejudices 
about them. 

When the main character and the host stepping away from Walter Williams, the main character still tries 
to come across as friendly and progressive: “I wouldn’t have embarrassed him for anything. Why, he’s 
awfully nice. Just as nice as he can be. Nice manners, and everything. You know, so many colored 
people, you give them an inch, and they walk all over you. But he doesn’t try any of that. Well, he’s got 
more sense, I suppose. He’s really nice. Don’t you think so ” [7]. 

But, through her description of the African American people “nigger mammy” and “things” followed by 
her supposed sour viewpoint on narrow-minded people, she comes across as an uneducated and 
extremely conflicted individual. 

Although her age is never stated, she seems young judging by her energetic and outspoken qualities, 
but old enough to be married and have set opinions toward other races. Also, though she comes across 
as a woman with a forward nature-shown as she grabs the host’s arm to get her attention-she also is 
seen as a nervous character, becoming hesitant when touching on the topic that she has conflicting 
attitudes towards-racism.  

Finally, students identify the main stylistic devices that most fully reflect the author's intention, determine 
the main theme of the story. 

Irony and humor dominate the text as the main character often contradicts herself and comes across as 
unaware of her racial prejudices: “He's really awfully fond of colored people. Well, he says himself, he 
wouldn't have white servants.” [7]. 
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The main theme in the short story “Arrangement in Black and White” by Dorothy Parker is racial 
discrimination. Through this narrative text, the author draws attention in an ironical way to the traps of 
racial bias in early twentieth century America. The protagonist is a conflicted woman who is unable to 
see beyond the fact that a musician is black, despite liking his music. 

The theme of racial discrimination is explored through the main character and the conflict between what 
she claims and how she acts and feels. The unnamed female protagonist illustrates the racial prejudices 
of many white Americans in the early twentieth century buried under the appearance of a progressive, 
accepting attitude. 

The short story “Arrangement in Black and White” by Dorothy Parker is a third-person narration, with a 
narrator who is outside the plot and who chooses to let the characters speak for themselves. Author is 
like an observer who has witnessed what has happened, but plays no part in the events. This is 
confirmed by the author's use of the pronouns "she": “Now I got you!” she said”. The narrator’s presence 
is only felt through a few comments about the main character: “The woman with the pink velvet poppies 
extended her hand at the length of her arm and held it so for all the world to see...” [7]. 

In this story, the author does not address the reader in any way, so it can be called non-obtrusive. Here 
the author uses an objective point of view. The narrator only describes the situation, without giving value 
judgments, without telling from the point of view of one of the heroes of the story, does not represent 
the thoughts of the characters. It shows the story through the dialogues of the women and Mr. Williams. 
At the same time, the author directs the story in such a way as to elicit a reaction from the readers on 
woman’s behavior: “Is that Katherine Burke? Why, she looks entirely different off the stage. I thought 
she was much better-looking. I had no idea she was so terribly dark. Why, she looks almost like...” [7]. 

This story is rich in various language aspects. The similes, repetitions, rhetorical questions, and symbols 
help the author convey deeper meanings and build the main character’s portrait. 

The language of the short story “Arrangement in Black and White” by Dorothy Parker mimics the oral 
speech of Sothern Americans and uses simple words that are easy to understand. The text is very 
similar to a dramatic monologue as it mostly conveys what the main character is saying.  

Dialogue is the main way of conveying the story, and imagery can only be identified in brief narrative 
passages in which the narrator describes the characters. 

A few similes help readers understand the true nature of the main character. The woman claims she 
likes African-Americans but compares them to children: “They're just like children”. This suggests that 
she actually views African-Americans as inferior and treats them like a form of entertainment. 

To convey the character’s falseness, the narrator describes her “moving her lips meticulously, as if in 
parlance with the deaf” when she talks to Walter Williams. 

Repetition is constantly used throughout the text and helps mimic the Southern American way of talking 
as well as the character’s anxiousness. Often, the main character repeats the same words in the same 
phrases, something which suggests a snobbish attitude and an affected way of speaking, suggesting 
her falseness: “‘Oh, I'm finely,’ she said. ‘Just simply finely. Listen. I want you to do me the most terrible 
favor. Will you? Will you please? Pretty please?’ ” [7]. 

The protagonist of the story – the woman – is characterized by indirect means of characterization only. 
The main means of indirect characterization is through her speech. Thus, we have a lot of oxymorons 
like “terrible favour”, “terribly grateful”, “terribly nice”, “really awfully fond of coloured people”, “awfully 
nice”. There are markers of informal style like contracted forms, colloquialisms, initiating signals (Oh, 
I’d, I’ve, Isn’t, oh, I’ll do, couldn’t move, now, mammy, raft, make me sick, aren’t we, well, Don’t you 
forget). 

There are a lot of repetitions in her speech, both lexical and syntactical (I’m finely, I’m simple finely, Will 
you? Will you, please? Pretty please? I am. I know I am. Oh, I like them. I really do. Don’t you think she 
is a wonderful actress? Oh, I think she is marvelous. Don’t you think so?) [7]. There are numerous 
markers of emotional state of the protagonist, telling us that the woman was very nervous and excited 
(awfully, terribly, terribly nice, really awfully fond of coloured people, awfully nice). There are some cases 
of deviation from the norm, these are colloquial words (mummy, raft) and some grammar mistakes (I’m 
finely, I’m simple finely). 

The central idea of the story is to illustrate people like the woman with the pink velvet poppies that keeps 
ideas including racism alive. The conflict lies between the main character and her inability to accept her 
true stance towards the issue of racism (“I don’t see why on earth it isn’t perfectly all right to meet colored 

3850



 

 

people. I haven’t any feeling at all about it not one single bit. Burton oh, he’s just the other way. Well, 
you know, he comes from Virginia, and you know how they are") [7]. This is quickly identified through 
her obsession with insuring the host of how accepting she is of the African America race, when in reality 
her comments say otherwise (“Did you hear that terrible break I made? I was just going to say Katherine 
Burke looked almost like a nigger. I just caught myself in time”) [7]. Looking at the big picture, such a 
problem does not only exist in the mind of the lady with the pink velvet poppies, but in many of society's 
members. After the eradication of the institution of slavery, many of its former followers still rejected the 
African American people and their new place in the American society. The real tragedy lies in the narrow-
minded views that still exist today in the minds of many individuals. In this way, the lady with the pink 
velvet poppies is simply a caricature of people that share her similar views; making the story's conflict 
one that the humans of the 21st century continue to battle. Dorothy parker uses a dramatic narrative 
voice to present her "Arrangement in Black and White." She uses an objective point of view as it creates 
a sense of realism; matching the realistic problem that her story exposes. 

Thus, students in the course of independent work on word cloud, word tree, and the linguostylistic 
analysis of the text do not just learn a set of language tools, but actively participate in holistic perception 
of “language in action”, which contributes to the development of their educational and cognitive 
competences, synthesizing ideas, evaluate the sequence of conclusions. 

4 CONCLUSIONS 
To conclude, the use of digital humanities methods at the lessons of “Analytical Reading” and “Text 
Interpretation” contributes to the creation of interdisciplinary connections, the development of digital 
skills in students, individualization of learning, increasing the level of motivation and interest in the 
learning process, provides visibility of the studied material and its connection with practical activities. 
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Abstract 
The assessment of students’ competences and personal professional qualities is a compulsory 
component of pedagogical monitoring, and one of its mechanisms is an electronic educational portfolio. 
Various methods and tools are being developed in this connection. This research aims at substantiating 
a method to create an educational electronic portfolio suitable for the assessment of competences and 
personal professional qualities of students. The most important tasks of the research include improving 
the existing models of educational electronic portfolios, as well as highlighting and substantiating the 
levels of its formation. The research methodology is based on the systemic approach (considering the 
portfolio as a component of pedagogical monitoring, and monitoring as an informational mechanism to 
manage the quality of education), the competence-based approach (considering competences as a 
target for professional training), the probabilistic-statistical approach (considering the assessment of 
competences as a statistical measurement) and the qualimetric approach (proclaiming the need for 
multidimensional assessment of competences). The research methods include the scientific literature 
analysis, methods of set theory, modeling, methods of mathematical statistics, qualimetry methods, and 
pedagogical experiment. Having suggested a mathematical model for an electronic educational 
portfolio, the authors substantiate that such a portfolio should be a mandatory component of monitoring 
technologies. An innovative mechanism to develop an electronic educational portfolio suitable for a 
multidimensional assessment of competences (personal and professional qualities) is proposed. Five 
levels of a student’s educational electronic portfolio are identified, correlating with the degree of the 
portfolio’s suitability for the automated assessment of competences. The correspondence of the 
student’s electronic portfolio to these levels is assessed in the course of experimental work with 2948 
students who enrolled at an engineering university – Kuban State Technological University (Krasnodar, 
Russia) – in 2016, 2017, and 2018. The relationship between the level of the students’ electronic 
portfolios and the level of their information competence is also studied. It is noted that the level of 
information competence affects the level of the activities for the development of an electronic portfolio, 
though a high level of information competence does not itself guarantee a high level of a student’s 
electronic portfolio (due to the strong influence of other factors). The practical significance of the results 
of this research is that they can be applied in pedagogical monitoring systems (in the conditions of a 
university digital educational environment). The theoretical significance of the research results lies in 
the fact that they are a basis for further scientific understanding of issues related to quality management 
in higher education. 

Keywords: Electronic Portfolio, Pedagogical Monitoring, Competences, Personal Professional Qualities, 
Assessment. 

1 INTRODUCTION 
In accordance with the competence-based approach, the educational process is aimed at the formation 
of competences and personal professional qualities of students ([1], [2], [3], [4], [5], [6], [7], [8]). It is 
known that a competence (personal and professional quality) is a systemic combination of knowledge, 
skills, motives, values and personal experience in the relevant activity ([1], [2]). The easiest component 
to assess in this respect is the operational component of the competence, i.e. relevant knowledge and 
skills (suffice it to mention testing, including adaptive computer testing). But in this respect the following 
question arises: how to assess the behavioural (i.e. leading) component? It needs to be recalled that 
the behavioural component of competence is the individual’s personal experience in the relevant 
activities, more precisely, the experience of applying existing knowledge and skills in life, educational, 
professional and creative activities. 
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Universal criteria for the behavioural component of competences and personal professional qualities 
have been proposed. This is, first of all, the total number of solved tasks (educational, professional, life, 
creative, etc.) corresponding to the competence, the total rating of the solved tasks (taking into account 
the quality and independence of the task, as well as the difficulty of the task), as well as some criteria, 
based on the statistical scree plot method. This is, first of all, the index of coverage of the elements of 
knowledge and skills (i.e., the operational component) with the experience of the corresponding activity 
(equal to H, if at least H elements of knowledge and skills were used in solving problems at least H times 
each), the valence of the analyzed competence (equal to K if the strength of connection is not less than 
K other competences is not less than K with each one), etc. It should be noted that the strength of the 
connection between competences (for a specific student) is the total number of tasks, the solution of 
which required the simultaneous use of competences [1]. For example, solving research problems on a 
computer requires an appropriate level of both research and information competence. It can also be 
mentioned in this connection that the h-index is calculated in scientometrics by means of the scree plot 
method [9]. 

Assessment of competences and personal professional qualities is a mandatory component of 
performing the management of education quality (in a broader context – the effectiveness of the 
educational environment), and therefore, pedagogical monitoring; with monitoring being an information 
management mechanism ([1], [9], [10], [11]). It is obvious that the assessment of competences (personal 
and professional qualities) needs automation: this is due to a large number of students and a significant 
number of assessed competences (one should not forget that the same competence in students has to 
be assessed several times in a number of cases, at least to assess the dynamics of personal and 
professional development). The question arises: how to automate the assessment of competences? 

It is known that in the conditions of informatization of education, the technology of electronic portfolio is 
gaining more and more popularity. A portfolio is a way of recording and accumulating materials that 
demonstrate the level of professionalism and the ability to solve the problems of one’s professional 
activities. In international educational practice, the portfolio has been actively used for a long time, 
representing a collection of the students’ work and results, to demonstrate the students’ efforts, progress 
and achievements in various subject areas ([1], [4], [6], [8], [10], [12]). The portfolio is considered as a 
“report” on the learning process, which makes it possible to see a picture of specific educational results, 
to track the individual progress of each student, to demonstrate his or her ability to apply the acquired 
knowledge and skills in solving problems (professional, educational, creative, etc.). 

The mathematical model of the portfolio looks as follows: β = ⟨D F G A⟩, where D, F and G are the set 
of reflected results of educational and professional activities, accompanying materials and documentary 
evidence of the results, A is the set of connections between them. Modern specialists distinguish 
between the following types of portfolio: “folder of achievements” (aimed at increasing the students’ own 
significance and reflecting their educational, research and creative success), reflective portfolio (reveals 
the dynamics of the students’ personal development, helps to track the effectiveness of their activities), 
problem-research portfolio (connected with writing an essay, research work, preparation of a conference 
presentation), thematic portfolio (created in the process of studying any large topic, section, training 
course), combined (integrative) portfolio, reflecting all the results of educational, professional and 
creative activities of the student , taking into account the connections between them. In the conditions 
of informatization of education, the educational portfolio is transformed into an electronic portfolio. 
Pedagogical monitoring is a technology implemented in the information society. It is also known that, in 
the information society, educational environments are transformed into information and educational 
environments [1-12]. According to the degree of application of information technologies, it is assessed 
to what extent the information and educational environment meets modern requirements. But 
maintaining an electronic portfolio is an integral part of the functioning of the information and educational 
environment; therefore, the level of the indicated socio-technical system determines the level of activity 
for the creation of an electronic portfolio. The activity of maintaining an electronic portfolio is a criterion 
for the development of the information and educational environment. 

According to modern views, the analysis of a student’s portfolio is the most convenient way to monitor the 
student’s educational and professional activities ([1], [4], [8], [10], [12]). Of course, such an analysis should 
be multi-aspect. One of the author of this article has substantiated that the assessment of the 

 j-th competence by analyzing the contents of the portfolio will be , where Wi,j is the 

weight coefficient of the i-th element of the portfolio in the assessment of the j-th competence, Ri,j is the 
rating assessment of the manifestation of the j-th competence in getting the i-th portfolio item. However, 
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this method can only assess traditional criteria for the behavioural component of competence (total rating 
of completed tasks), but not innovative criteria (including the index of knowledge and skills coverage). 

Thus, the analysis of scientific literature has shown that such a metrological problem as the automated 
multi-parameter assessment of students’ competences based on the analysis of an electronic portfolio 
has not been adequately solved. The research problem is the question: what should be an educational 
electronic portfolio so that it could be used to assess competences and personal and professional 
qualities? The purpose of the research is the substantiation of a method to create an educational 
electronic portfolio suitable for the assessment of competences and personal professional qualities of 
students. The object of the research is the assessment of competences and personal and professional 
qualities, as a component of pedagogical monitoring, while the subject of research is the methods of 
constructing an educational electronic portfolio. 

2 METHODOLOGY 
The methodological foundations of the research are the systemic approach (considering the portfolio as 
a component of pedagogical monitoring, and monitoring as an informational mechanism to manage the 
quality of education), the competence-based approach (considering competences as a target for 
professional training), the probabilistic-statistical approach (considering the assessment of 
competences as a statistical measurement), and the qualimetric approach (proclaiming the need for 
multidimensional assessment of competences). The research methods include the scientific literature 
analysis, methods of set theory, modeling, methods of mathematical statistics, qualimetry methods, and 
pedagogical experiment. 

The correspondence of the student’s electronic portfolio to these levels is assessed in the course of 
experimental work with 2948 students who enrolled at an engineering university – Kuban State 
Technological University (Krasnodar, Russia) – in 2016, 2017, and 2018. The relationship between the 
level of the students’ electronic portfolios and the level of their information competence is also studied. It 
should be kept in mind that a student’s information competence is a personal and professional quality, 
reflecting his or her familiarity with information technologies, readiness for their use in life, educational, 
professional and creative activities. The level of information competence of a student was assessed on a 
nominal scale (a scale of names) in accordance with the methodology presented in the works [1] and [4]. 
Possible levels of information competence are as follows: very low (lowest), low, situational, literacy, 
education and creative (highest). A matrix of probabilities has been obtained that reflects what proportion 
of students with a particular level of information competence has an electronic portfolio of a particular level. 

3 RESULTS 
From the point of view of the authors of this article, the information support of pedagogical monitoring in 
general and the electronic portfolio in particular should have common elements (this is especially related 
to information enabling the assessment of competences). The volume of the article does not allow to 
present the database model; nevertheless, we list the informational elements that should be in a portfolio 
suitable for the assessment of competences. This is, first of all, a set of assessed personal professional 
qualities and competences of qualities (S// and S/ respectively), as well as a set of connections between 
them λ/. For example, information competence can include both general information competences (for 
example, the willingness to use a computer as a means of information management) and professional 
(for example, the readiness to solve economic problems on a computer). Or, for example, for a specific 
area of training, a student’s scientific and theoretical competence (not to be confused with research 
competence!) may include all professional competences. 

But competences (personal professional qualities) contain elements of knowledge and skills. 
Accordingly, the information support of the portfolio should reflect information not only about the 
competences, but also about the knowledge and skills that make up the operational component of each 
competence. But the operational component of competence z = z/Uz//, where U is a symbol of combining 
sets, arguments are, respectively, a given (normatively conditioned) and over-assigned (individually 
rational) system of knowledge and skills. Obviously, information about the set z/ coincides with the 
information support of pedagogical monitoring (more precisely, with its corresponding information 
elements), while information about the set z// is individual for the student’s portfolio. 

The behavioural component of personal professional quality or competence is assessed according to 
the solved tasks (life, professional, educational, research, creative, etc.) that correspond to it. Let fi be 
the set of tasks corresponding to the i-th competence, then the total set of tasks reflected in the portfolio 
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will be , n = card(S/US//), where card is the cardinality of the set. For more accurate information 

about the affiliation of tasks to assessed competences, it is possible to construct a matrix L with the size 
n × card(F); the element Li,j reflects the degree of compliance of the j-th task of the i-th competence. 
Obviously, Li,j = 1 if the task fully corresponds to the competence, Li,j = 0 if the task does not correspond 
to the competence, Li,j (0;1) if the task partially corresponds to the competence (personal professional 
quality). This information is sufficient to calculate its coordination number and valence in the space of 
social professional competence for each competence. The coordination number of a competence is the 
number of other competences (besides the one being assessed), the use of which was required to solve 
problems related to the analyzed one. For example, if information competence was required to solve 
problems that corresponded to 15 professional competences and 3 general ones, then its coordination 
number is 18. In addition to the affiliation of tasks to assessed competences, it is necessary to add 
information such as the quality of the solution and the degree of independence in execution. 

In order for the portfolio analysis to contribute to the assessment of the innovative indicator (knowledge 
and skills coverage index), information support should contain information about the affiliation of 
knowledge and skills elements to competences (both for given and over-assigned knowledge systems). 
Let λi be a set of affiliations of elements of knowledge and skills of the i-th competence (personal 
professional quality), then the total set of affiliations is . In addition, the information support of 

an electronic portfolio (i.e. a portfolio that is inextricably linked with monitoring) should include 
information about the affiliation of elements of knowledge and skills to the tasks performed. If μj is a set 
of affiliations of elements of knowledge and skills of the j-th task, then a set of affiliations to all tasks is 

, “ideally” μ = λ. For example, to solve the following physical problem (corresponding to natural 

science competence), such elements of knowledge and skills as “Area of a rectangle”, “Ohm’s law”, 
“Magnetic flux in a uniform field”, “Law of electromagnetic induction” are required. The problem text is: 
“The rectangular contour consists of two jumpers. The resistance of the movable jumper is R1, movable 
is R2. The movable web speed is v. The distance between the wires is L, the induction is perpendicular 
to the uniform magnetic field B penetrating the circuit. What is the current strength in the circuit?” 

Thus, the essence of the authors’ methodology for forming a portfolio is that its information support 
should contain not only information about solved problems, but also information about the affiliation of 
knowledge and skills to competences, competences to tasks, as well as knowledge and skills to solved 
problems. This information is sufficient to assess all indicators reflecting the development of a 
competence (taking into account its connections with other competences), operational and behavioural 
components in particular. The portfolio-related information model is 

, where ψ, ς and φ are 
certain functionals. 

From the point of view of the authors of this article, it is possible to distinguish five levels of the student’s 
educational electronic portfolio. Let us characterize them. 

The first level is characterized by the fact that the portfolio contains the minimum necessary set of 
information elements – a set of reflected results of educational and professional activities, accompanying 
materials and documentary evidence of the results (both in text and pdf format); the connections 
between them are indicated. The assessment of competences and personal professional qualities is 
difficult. In fact, such a portfolio is a student’s “visiting card”. 

The second level is characterized by the fact that, in addition to the “technical minimum” of information 
elements, the affiliation of the results to the assessed competences is reflected; the “weight” of the 
reflected results for the assessment of competences and personal professional qualities is indicated. 
The simplest assessment of personal professional qualities and competences is possible according to 
the model  Here Wi,j  is the weighting coefficient of the i-th element of the portfolio in 

the assessment of the j-th competence, Ri,j is the rating assessment of the manifestation of the j-th 
competence in obtaining the i-th element of the portfolio. 

The third level differs from the second one by indicating the degree of student independence in obtaining 
portfolio items. The portfolio of the third level indicates not only the links of the reflected results with 
documentary evidence and accompanying materials, but also information-semantic (logical-semantic) 
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links between the results themselves. For example, they indicate the logical-semantic connections 
between the student’s research works (if there is continuity), between the solved problems (if there are 
variations and complications), etc. In addition, the links of subordination between personal professional 
qualities and competences are indicated (for example, it is pointed out which professional and general 
competences corresponding to the federal state educational standard are included in the scientific and 
theoretical competence). The date of appearance of the corresponding portfolio items is also indicated. 
The analysis of such a portfolio allows us to track and evaluate the dynamics of the development of 
competences and personal professional qualities (in general, personal and professional development), 
to assess the coordination number and valence of competences (personal professional qualities). Both 
parameters are assessed by the connections of the analyzed competence with other components of 
social professional competence. 

The fourth level portfolio is fully integrated with the pedagogical monitoring system (it is an integral part 
of it, there is a technological unity of information support and information processes), fully suitable for 
multi-aspect automated assessment of personal professional qualities and competences. In other 
words, the analysis of such a portfolio makes it possible to evaluate not only traditional, but also 
innovative criteria for the development of competences, for example, the index of the coverage of 
knowledge and skills by experience in solving problems. It contains all the necessary information about 
the affiliation of portions of knowledge and skills to both competences and reflected results. 

The portfolio of the fifth level is characterized by interactivity, the presence of a developed interface, a 
navigation system and a search for information elements (in fact, it is an automated database). There 
are links and hyperlinks to external information elements (for example, websites, literature sources of 
electronic libraries, etc.). The analysis of such a portfolio makes it possible to assess its presence in the 
information and educational environment (and in the case of information and educational environment 
– in cyberspace). There is a dynamic update of information, so that the results of all types and stages 
of pedagogical control are reflected. In addition, the analysis of such a portfolio allows the student to 
provide effective support in personal and professional self-determination, not limited to advice in 
choosing a life and professional path, but assuming assistance in eliminating “weak points” in social 
professional competence. 

As you can see, as the level increases, the degree of suitability of the portfolio for automated diagnostics 
of competences increases as well. 

An analysis of the electronic portfolios of 2948 engineering university students showed that the first, 
second, third, fourth and fifth portfolio levels are observed, respectively, for 28.5%, 41%, 21.1%, 7.7%, 
and 1.6% of students. In addition, the analysis of the results of the pedagogical experiment made it 
possible to form a probability matrix between the level of the student’s information competence (factor) 
and the response – the level of the student’s electronic portfolio (Table 1). In the table, numbers are 
rounded to tenths of a percent. 

Table 1. Probability matrix between the level of student’s information competence and the level of the 
student’s electronic portfolio. 

Information 
competence level 

Electronic portfolio level 
First Second Third Fourth Fifth 

Very low 46.4 53.6 0 0 0 
Low 40.2 51.8 7.9 0 0 
Situational 32.5 56.6 10.7 0 0 
Literacy 23.4 28 33 16.5 0 
Education 7.7 13.5 55.9 18.3 4.5 
Creative 5.2 25.5 33.7 22.9 12.5 

The results should be understood in the following way. For example, for all students with the situational 
(third) level of information competence, 32.5% of the portfolios are at the first level, 56.6% - at the 
second, 10.7% - at the third; at the same time, there are no students whose information competence is 
at the situational level, but the electronic portfolio is at the fifth or fourth level. As you can see, the level 
of information competence sets the limit for the levels of activity for the formation of an electronic 
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portfolio. However, a high level of information competence does not guarantee a high level of a student’s 
electronic portfolio, because the influence of other factors is strong (for example, the desire to analyze 
the course and results of educational and professional activities). In other words, the negative forecast 
is correct: a low level of information competence is a “guarantee” of a low portfolio level. 

4 CONCLUSIONS 
An electronic portfolio can and should be an integral part of pedagogical monitoring; moreover, there 
should be a technological unity of information support and information flows for the portfolio in particular 
and monitoring in general. A portfolio can be an effective mechanism for assessing competences and 
personal professional qualities of a student only when it uses a wide range of information technologies 
(databases, automated system-cognitive analysis, etc.).  

The practical significance of the results of this research is that they can be applied in pedagogical 
monitoring systems (in the conditions of a university digital educational environment). The theoretical 
significance of the research results lies in the fact that they are a basis for further scientific understanding 
of issues related to quality management in higher education.  

The research prospects include the development of models of the relationship between the electronic 
portfolio and the information educational environment. 
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Abstract 
The complexity of the information systems (IS) in the higher education institutions (HEI) has been 
continuously increasing during the last decades. Thus, managers need tools to evaluate the maturity of 
their IS, in order to continuously improve them. Additionally, the accreditation processes and rankings 
may also include organisational aspects in their criteria, in which the maturity models may be a useful 
tool. However, the existing literature is scarce on validated maturity models focused on the 
comprehensive management of complex HEI information systems. In previous papers, we came to the 
conclusion of the need and opportunity to propose a new maturity model to evaluate the IS of HEI, as 
well as the methodology to follow in the development of such model. In the present paper, we discuss 
our proposal for the architecture of the new model, synthetizing the state of the model that we intend to 
develop. This proposal is based on a two-dimensional approach, composed by vertical and horizontal 
dimensions of information. We believe that our approach, can mitigate the implications of the complexly 
issues of HEI on the maturity model to be developed. This proposal it the result of a multicase study, in 
which we identified the dimensions to consider in the model. In the further steps of our work, we will 
validate each of one of these dimensions and define the set of characteristics for each stage of maturity. 

Keywords: Stages of Growth, Maturity Models, Higher Education Institutions, Education Information 
Systems, Management. 

1 INTRODUCTION  
The complexity of the information systems (IS) in the organizations has been continuously increasing in 
the last decades. The higher education institutions (HEI) are not an exception. Due to the particularities 
in their numerous processes, the IS differ much from the others in common organizations. These 
systems must support the management of information in several and distinct domains, such as: 
academic organisation, financial, teaching, research, etc., with high level of requirements of internal and 
external interoperability. Additionally, during our research work, we observed that from one HEI to 
another the processes and concepts are very distinct. 

All these observations allow us to argue that the HEI are very special in terms of complexity of 
management of IS, as well as the organization itself.  

The Maturity models have been applied to the evaluation of IS and technologies [1]. The contribution of 
our research work consists on the development of a new maturity that could be applied by HEI managers 
to internally evaluate their information system, as well as externally by national and international 
agencies in terms of course accreditation and rankings.  

In previous papers [2], we initiated our research by conducting a literature review that enabled us to 
identify the need and the opportunity to develop a new maturity model for the assessment of the HEI’s 
ISs. Later, in another paper [3], we discussed and proposed the methodology to be followed in order to 
develop the model.  

The present paper reports the current state of our project at the third step of Mettler’s methodology, the 
design stage of the maturity model. At this stage of development, we adopted a multi-case study to 
interview a diverse group of seven IS managers from five Portuguese HEIs. The contribution of the 
present paper relates to a proposal for the architecture of a new maturity model and the identification of 
the dimensions that it should embrace, thus answering the research question RQ2, presented in Section 
2.1. We should note that the initial research question, RQ1, was already answered in [2]. The results of 
this step of our work have great importance, because now we have the base conditions to start the 
design phase of the model. We should mention that we intend to develop a comprehensive maturity 
model, which is ambitious due to the complexity and number of dimensions. We argue that the proposed 
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architecture will facilitate this ambitious work, in order to systematically and gradually develop the model, 
dimension by dimension.  

In the next section, we present the research methodology adopted in this step of our research work. 
Section 3 discusses the two-dimensional architecture that we propose for the new maturity model, as 
well as a short description of each dimension summarizing the collected data during the interviews. In 
the last section, we discuss the research findings and conclusions, pointing the suggestions for further 
work. 

2 RESEARCH METHODOLOGY 
In order to achieve the desired results for this step of our work, three aspects were considered 
cornerstones: the goals of research; the research methodologies; and the existing conditions for the 
realisation of this project (i.e., organisations and contacts available to collaborate on a project of this 
nature). As a result of this reflection and taking into account the research question and the goals 
established, it was decided to adopt an approach including the following methods: systematic literature 
review and design science research (DSR). 

2.1 Research Questions 
We initiate our work conducting a literature review. At the end of this first stage of our research work, it 
was considered opportune to initiate a research project that would contribute to an increase of 
knowledge on the maturity models applied to ISs of HEIs. Based on the initial description of the problem, 
the following research question was formulated in [2]:  

RQ1 ► Is there a model, which consists of several maturity-influencing factors and maturity stages, 
that can be applied to ISs in HEIs? 

In [2, 4] we reach the conclusion that there is no comprehensive and validated maturity model in the 
literature, thus answering this initial research question. Consequently, the following new question was 
formulated:  

RQ2 ► What are the maturity dimensions associated with the maturity stages that are considered 
most important by the managers in the ISs of HEIs? 

In order to answer question RQ2 presented here, a two-stage data collection strategy was adopted. In 
this paper, we discuss the first one adopting the case study methodology to identify the different 
dimensions (influencing factors) existing in the IS of an HEI. Subsequently, in a second stage we will 
adopt a survey to select, from the identified dimensions, the main ones to be considered in the IS of an 
HEI. We should note that in the present stage, primarily, we intend to present our proposal for the 
model’s architecture while identifying those dimensions by means of the case studies. In the next stage, 
by means of a survey, to validate the collected data by means of as many contributions as possible. 

2.2 Data collection - Multiple case studies 
The case study was the chosen research methodology, since it utilises naturally existing information 
sources such as people and interactions between people within the scope of the case [5]. It is a research 
strategy that helped us to understand the phenomena in real-life situations [6]. Each HEI has its own 
reality in terms of strategic focus, organizational structure, processes and other issues. Thus, we 
considered important to consider as many as possible inputs for our study. The adoption of this 
methodology in our research project went through three steps. In the first one, we intended to ensure 
that the chosen strategy fits our previous methodological choices. It includes the definition of the nature 
of the investigation. Although case studies work very well in most different types of research, they can 
be used as both descriptive and explanatory research, because they allow us to explain why the 
phenomena are happening. They can be used also as exploratory research, because they can give us 
initial insights on the phenomena. At this stage of the development of our project, exploratory research 
can provide very important inputs to build the solid foundations for the model we intend to build.  

In the second step, it was decided which type of case study we would adopt. In this phase we decided 
if we would apply it to a single HEI or to multiple HEIs. Our choice fell on the second option, as a unique 
case study would be very reductive, taking into account the different types of HEI in the higher education 
system. Thus, five Portuguese HEIs were chosen. In order to obtain a representative sample of the 
spectrum of higher education in Portugal, we included universities, polytechnics, public and private, as 
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well as larger and smaller institutions. We know how important it is for our sample to be generalised 
enabling that our findings to be applicable to any type of HEI. The purpose of this phase was to collect 
data to corroborate the findings of the literature review and to allow us to generate a theoretical 
framework. Our cases studies were based on semi-structured interviews with senior managers from 
those HEIs during the second quarter of 2020 (due to the pandemic situation, the later interviews were 
online through video conferences). Seven specialists from those five HEIs, all of them with more than 
13 years of experience in IS management and/or development, were interviewed as part of the data 
collection process. The interviewees were asked questions from an interview guide, which included a 
request to the interviewee to identify IS dimensions that can be selected to assess the maturity of the 
IS of the HEI. The ethical guidelines suggested that all case studies should employ the practice of 
anonymising empirical findings.  

The main outcomes of the first stage of data collection allowed us to generate empirical data about the 
current process, which will form the precursor to the development of a theoretical framework. 
Additionally, this allows the researcher to understand if a convergence or divergence of views exists 
between current practitioners in the research subject area and the findings of the literature review.  

Finally, in the third step, we selected the depth of the present case study. In our research, we are only 
focusing on one part of the HEI: its information system (IS). Thus, the analysis of multiple HEIs was 
directed to their ISs and their more general aspects, such as their dimensions. We consider this 
approach, which circumscribes the boundaries of the present phase of our study, as the most 
appropriate to allow a more efficient comparison between the different cases involved. 

2.3 Results – Data analysis  
Data collected during the previous stage were analysed via content analysis, an objective and 
systematic form of data analysis applicable to analysing data such as semi-structured interviews [7]. 
Content analysis is a systematic data analysis technique that collates valid inferences from texts into 
fewer content categories based on explicit rules of coding and themes. Interview transcripts were 
transcribed in their entirety by the researcher into a document for each completed interview. Interviews 
were coded by the researcher to allow for analysis of interviewees’ responses and to record information 
relating to the research questions. Although content analysis can be extremely time-consuming and 
laborious [8], and is reliant on the quality of information contained in the documents or transcripts [7], it 
is a transparent, flexible and systematic data analysis technique [7].  

At the end of the interview process several dimensions were identified that are relevant to the 
management of the information of the studied HEIs. In the next section, we briefly discuss each of them, 
as well as how they are related. 

3 PROPOSED APPROACH FOR THE MODEL’S ARCHITECTURE 

3.1 Two-dimensional architecture 
The development of a comprehensive maturity model it is an ambitious task, considering the diversity 
of processes, complexity issues of HEI and the lack of standards in their procedures and concepts. This 
was our earlier observations during the interview process and the further final analysis of each case 
study. Thus, an optimal architecture is crucial for the success of the model, pushing us forward to an 
initial decision regarding the best way of structuring the identified dimensions.  

We observed that many of them are transversal to the organisation. These are cross-cutting activities 
to all the functional areas of the HEI, with more or less relevance. One example of these cross-cutting 
dimensions are the data analysis and reporting. In the scope of our model, we named these as horizontal 
dimensions, because they are transversal to the entire organisation, intercepting the vertical ones. On 
the other hand, in the proposed architecture for the new model, the vertical dimensions are top-down in 
the HEI and, in most cases, are associated with the functional areas in the HEI. These latter include the 
management of all information within a strict functional area, at all levels, in a vertical perspective. As 
examples, we give the academic and financial departments.  

This approach, to mitigate the complexity problem of the new maturity model, enable us to propose a 
two-dimensional architecture, structured on vertical and horizontal dimensions, as depicted in Fig. 1. 
This architecture presents the different vertical dimensions that represent an extensive set of 
characteristics. Some of these characteristics are specific to each vertical dimension and others are 
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transversal (shared) characteristics associated with horizontal dimensions. These transversal 
characteristics belong to vertical dimensions and simultaneously to the horizontal ones, thus being 
shared by all vertical dimensions. In Fig. 1, vertical dimensions from 1 to N and horizontal dimensions 
from 1 to M are represented, taking into account that the number of vertical dimensions is not necessarily 
equal to the number of horizontal dimensions. The characteristics of each vertical dimension, regardless 
of whether they are exclusive or generic, will be grouped at different stages of maturity, depending on 
their nature (earlier or more mature). The analysis of all the characteristics of a vertical dimension, 
verifying its existence or absence, will make it possible to identify the stage of maturity associated with 
the HEI IS. 

 
Fig. 1. Architecture of a Higher Education Institutions Information Systems Maturity Model 

3.2 Dimensions of the model - Vertical and horizontal 
As mentioned above, by proposing the vertical dimensions we intend to perform a segmentation of the 
IS according the major HEI’s functional areas. Thus, making easier the identification of dimensions and, 
in the future, the characteristics of each one of them. Additionally, this approach provides a top-down 
perspective of the IS in terms of its maturity, which is very useful for a departmental-based oriented 
evaluation of the HEI.  

The vertical dimensions that were identified during the interviews are briefly discussed next:  

• Vd_AM: Academic Management - This dimension includes the processes that relate to all 
administrative aspects of the students’ life in the scope of their enrolment in the courses in one or 
more academic year;  

• Vd_FM: Financial Management - This dimension encompasses all issues regarding accounting, 
treasury, budget control, expenses approvals, and all the other ones related with financial 
management and control; 

• Vd_HRM: Human Resources Management - The human resources management includes the 
maintenance of personal data, of teachers, researchers and staff, salaries, career progression, 
hiring workflows and attendance control;  

• Vd_TS: Teaching Support - in this dimension, all data regarding the teaching process is managed. 
Includes all processes that involve teachers, students and services (mainly the academic 
services);  

• Vd_RM: Research Management - The research activities are an important and distinctive part of 
the HEI’s mission. In recent years, the management of the current research information has 
attracted the attention of the academic community, leading to the emergence of the Current 
Research Information System (CRIS) [9];  

• Vd_Com: Communication - The issues related with internal communication are complex to 
manage due to the large number of participants and the diversity of contexts, such as institutional 
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communication, course marketing, notifications to students about issues related with their 
enrolment, as well as notifications to members of the HEI about their contractual relations;  

• Vd_Alumni: Alumni - In recent years, the relationship with alumni has gained relevance in the 
HEIs’ strategies. This can be considered as a sub-department of Communication, but all the 
experts that we interviewed agreed that alumni have specific requirements in the managing of 
information;  

• Vd_IR: International Relations - Information management related with student exchange 
programs, like ERASMUS. In this dimension we also include all issues related with the 
management of attracting new international students, besides the ones in exchange programs;  

• Vd_PM: Project Management - This concerns the management of all information produced and 
consumed during the execution of projects with, or without, external stakeholders and funding, 
such as a new building on the campus;  

• Vd_BM: Building Management - This dimension considers the management of all the information 
about buildings, laboratories and equipment;  

• Vd_SS: Social Services - The Social Services are another relevant dimension in HEIs. Besides 
their particular requirements in terms of funding management, they have a strong proximity with 
the academic organisation. 

As previously mentioned, the horizontal dimensions relate to cross-cutting processes and activities in 
all vertical dimensions. However, we note that some of them may not make sense in the scope of a 
particular vertical dimension. The main goal of this two-dimensional structure relates to the way that, in 
the future, our model will be applied. The maturity model that we intend to develop is ambitious in terms 
of complexity and coverage, since it intends to evaluate the entire information system of an HEI. Thus, 
this approach will facilitate our work in its next stage, enabling the systematisation of the observable 
characteristics of each dimension. Following this approach, we are convinced that a horizontal 
dimension can be evaluated systematically and coherently in the scope of all the vertical dimensions, 
as well as evaluated separately in the scope of the HEI. 

• HD_DA: Data analytics - The set of capabilities of the platform to produce indicators and statistical 
outputs;  

• HD_RT: Reporting tools - The set of capabilities of the platform to produce listings and exports;  
• HD_WF: Workflow and Document Management - The capability of the information system (based 

on a monolithic application or several applications) to support the workflow of a process across 
several departments (i.e., several dimensions) and manage associated documents, regardless of 
the granularity and types of documents (files or data records);  

• HD_INT: Interoperability - This dimension is concerned with the capabilities of interoperability with 
external systems;  

• HD_SEC: Security - In this dimension it is intended to evaluate the capabilities of the platforms to 
ensure the security of data in terms of applied policies and the implemented mechanism, for 
instance, how is the access to the data of users, with distinct roles (student, teacher, coordinators 
and distinct functions of the staff) and times (e.g., the academic year), controlled;  

• HD_UU: Usability and Ubiquity - These two aspects are relevant in terms of the productivity when 
using the applications. Thus, the presence or absence of these characteristics influences the 
maturity of the information system;  

• HD_TI: Technological Infrastructure - The infrastructure that supports the applications has an 
impact on the applications in terms of performance, stability, reliability and scalability. Although 
these issues do not interfere with the number of features of the applications, or the quality of that 
data, they can compromise the HEI activities;  

• HD_US: User Support - Like the previous dimension, the support for users has an impact on the 
optimal functioning of applications and, consequently, on the management of information. We 
were here again inspired by the literature [10] in proposing this dimension; 

• HD_PS: Persons and Strategy - The persons are part of the information system. Thus, we are 
convinced that, in order to access the maturity of an IS, it is important to consider the 
characteristics of persons and their strategy and vision for their organisation. This dimension was 
obtained from the literature [10, 11]. 
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4 DISCUSSION OF THE RESULTS AND FINAL REMARKS 
Maturity models that effectively support the decision makers in the process of improving educational 
systems and supporting major organisational, procedural and digital transformation are very valuable. 
However, the existing literature is scarce on empirically validated maturity models focused on the 
comprehensive management of complex HEI information systems.  

In this paper we report the current state of the development of a new maturity model tuned for HEI 
information systems. This maturity model is being developed in order to address the complexity of this 
type of organization aiming to offer a useful tool to HEI’s managers. Additionally, we also are convinced 
that such model could also be applied by national and international agencies in course accreditation and 
rankings.  

In order to achieve acceptance and recognition, both in the academic community and in society in 
general, we are conducting our work following a methodology for the development of maturity models, 
the Mettler’s methodology [12]. Our work is now at that third step of this methodology, the design stage 
of the maturity model. At this stage of development, we adopted a multi-case study to interview a diverse 
group of seven IS managers from five Portuguese HEIs.  

In the previous sections, our proposal for the architecture and dimensions of the new maturity model 
that we intend to develop was discussed. The proposed approach is based on a two-dimensional 
architecture with two types of dimensions: Horizontal and Vertical. This approach was corroborated by 
all the experts whom we interviewed, as well as the advantages that we identified relating to it. The 
proposed approach presents two main advantages: In the first place, it will enable the systematisation 
of all the common characteristics that must be evaluated in the scope of each vertical dimension. 
Consequently, this approach enables the coherence of the evaluation of the maturity of the HEI’s IS in 
a top-down perspective in terms of the common characteristics, because they are considered in the 
horizontal dimensions. This is an important aspect, since permits that these characteristics could be 
shared by all of the vertical ones. In our opinion, this design option it will simplify the process of applying 
the maturity model, since enables the users to focus in a smaller set of characteristics. 

As second advantage of the two-dimensional architecture, the proposed approach also enables other 
perspectives of evaluation. As example, please consider HD_RT - reporting tools. One can evaluate the 
maturity of the reporting capabilities in the restrict scope of a vertical dimension, for instance, in the 
VD_FM - Financial Management services, or transversally to the entire HEI. This features make the 
model flexible, because users can identify the IS’s weaknesses, inside a module or service, or globally. 
We consider this aspect very relevant, because it is a common practice in the organizations to have 
distinct platforms for each service, attending to their specific requirements, regardless more or less 
interoperability among them.  

In Section 2.2, we discussed our multi-case study presenting a set of dimensions that were identified, 
thus answering to the research question RQ2, formulated in Section 2.1. This early acceptance pushes 
us towards to the next development stage of the project in which the focus will be on the construction of 
an extended survey in order to select the main dimensions to be considered in the maturity model. This 
survey will be launched in the coming months to a diverse set of managers from several HEIs. In this 
next phase of our work, we will analyse the results of the survey in order to validate the earlier results 
obtained in the present multi-case study meeting the conditions to initiate the design of the first version 
of the model. 
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PROBLEMS OF THE E-LEARNING ON COMPUTER ENGINEERING 
COURSES IN THE CONTEXT OF COVID19 PANDEMY 

Orlin Tomov 
University of Ruse (BULGARIA) 

Abstract 
The publication is an attempt to review the problems with distance e-learning during the COVID-19 
pandemic and the way in which the restrictions affect the training process of engineers in Computer 
Systems and Technologies at the University of Ruse. A study was conducted on a group of 22 students 
last year studying in a 10 week semester. Their technical readiness for full-fledged training was moni-
tored and an analysis of their motivation for participation in the learning process was made. 

The target of the research was to evaluate the student’s motivation during the online teaching process. 
Some statistical analysis is performed in order determine their equipment for any of the workshops, 
since this is critical for its successful conduction. It was interesting to find out that many of the students 
refuse to use microphone and camera.  

This is a clear signal that most of them lack motivation for the learning process, which in the conditions 
of distance learning is extremely harmful for the educational process. Of course, some students are 
motivated and take an active part in the workshops in all possible ways. However, it cannot be denied 
that on the one hand, the distance learning provides the perfect opportunity for some students to simply 
be present virtually, away from their computers, and on the other hand there is no way for the trainer to 
influence or control this process. Formally, most of the students are online, but in practice they are 
probably not present in front of their computers, judging by the lack of activity on their side. This is a 
demotivating factor for both the trainer and the other participants in the process. It is very difficult and 
sometimes impossible for the workshops to take place in an interactive dialogue mode. Despite its short-
comings, distance learning also has its advantages - when it comes to motivated students who are eager 
to learn something new and experiment. In the general case, however, the teacher is forced to turn the 
exercise into a lecture, and the practical part into a presentation of an approach or technique, because 
otherwise he loses a significant part of the audience. 

Keywords: E-learning problems, distance learning problems,engineering education in the pandemy 
COVID19. 

1 INTRODUCTION  
The use of e-learning for distance learning is not new. In the recent years, a number of institutions have 
invested time and money in the development of this area [1]. The benefits of it are undoubted, and very 
often there are prerequisites for this to be the one and only option for training or education in general. 
The COVID 19 pandemic that happened to us is another proof of this. But at the same time it is a very 
adequate and real test of how ready we are with e-learning tools and how much we can rely on this 
teaching approach as a separate and unique form of conducting the educational process. Of course, 
different areas of education have different features and specific requirements, especially the training of 
engineers [5]. Below are published and analyzed the results of a study conducted on a group of 122 
students majoring in “Computer Hardware” during a 10-week semester of the discipline "Embedded 
Systems". The study was performed in a completely remote environment of all 10 practical classes. It 
was conducted during a lock-down in relation with COVID-19. The aim is to analyze how the students 
perceive distance learning, how well they manage to focus during distance learning, and what is their 
motivation to participate in practical classes, when they can remain "deaf mode" and tag only their virtual 
presence of the practical lesson. 

2 DEFINITION OF THE TARGET GROUP FOR THE RESEARCH 
Many of the courses offered at universities can easily take place in the conditions of distance learning, 
as long as they do not require the use and demonstration of specific processes and equipment. How-
ever, this is not the case with engineering courses. This requires the acquisition of design skills, testing 
skills and of course working abilities with different devices and tools. The aim of the practical classes is 
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not only to familiarize students with certain good practices, but also to improve their skills and create a 
certain routine and confidence when handling engineering tasks. All above sounds unattainable in the 
terms of distance learning. But considering that we have been working in this direction for the last years 
- a number of tools and instruments have been created (simulators, videos, etc.), the task can be defined 
as difficult but solvable. Of course, the motivation of students and their willingness to spend time, energy 
and patience to use these methods is playing a huge role here. That is why a group of 122 students, 
final year of study, attending the course "Embedded Systems" was selected to conduct the study. This 
is a computer hardware oriented course with a focus on the design and programming of embedded 
systems based on the MCS51 family of microcontrollers. Hardware simulators, program code debug-
gers, and CAD software are used to design different systems. This makes conducting such a course 
possible without the need to create additional training tools. 

3 RESOURCES, USED FOR THE DISTANCE LEARNING 
The training in the course aims to familiarize students with the design, testing and programming of em-
bedded systems. The regular classes use software products for designing electronic circuits and printed 
circuit boards, software for simulating electronic circuits, debuggers, as well as development kits based 
on the AT89C51AC3 microcontroller. All of the tools above, except the evaluation boards of course, 
allow their usage for distance learning as well. Since all used software products - KiCAD, LTSpice, RIDE 
8051 are open source or free (RIDE is not a free product, but for training purposes it is used in demo 
mode for assembling programs up to 4kB), so their distribution does not represent issue. In the terms of 
remote conducting of the workshops, only the “live” testing cannot be reproduced and remains at the 
level of simulation in a debugger. As a result, for the most part, distance learning classes do not differ 
significantly from those conducted in a real lab and it is expected that the results and the students’ 
activity to be similar to the face-to-face training. As a communication environment is used BigBlueButton 
platform. It is installed on a server within the university and allows the establishment of a reliable audio 
and video connection, chat, presentations publishing, screen sharing and more. All this is a prerequisite 
for a good technical base for conducting a successful workshops on the course. 

4 RESULTS FROM THE RESERARCH 
From the graph in Figure 1, can get an idea of the volume of the studied group of students, as well as 
their presence during each of the 10 online workshops. It can be seen that the initial interest is about 
60-70%, after which it increases. This effect is probably due to the fact that at the beginning the students 
did not orient themselves in the way of conducting the classes, or they had the impression that this is a 
moment situation and the training will not continue in this way. 

Fig. 2 shows the activity of the students in absolute numbers. It is noteworthy here that the core of 
motivated students is present from the very beginning with few exceptions. The presence of more stu-
dents after the 4th workshop does not change the absolute activity in any way and this can be seen from 
the graph in fig. 3, as with increasing attendance, the active to attendance ratio decreases. It is notable 
that in the last workshops there is a strong increase in activity, but unfortunately this is not related to 
interest in the topic of the discussed topics but is in relation with organizational and administrative details 
at the end of the semester. Usually at that time the students have a lots of questions about their presence 
recognition for the semester, course papers submissions, details on the exam, etc. 
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Figure 1. Students’ attendance during the semester 

 
Figure 2. Students’ activity during the semester 

 
Figure 3. Students’ activity related to the attendance during the semester 
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In the graph of fig. 4 is shown the trend of the students with a microphone compared to the present 
ones. During distance learning, a very interesting phenomenon occurs - a significant number of students 
claim that they do not have a microphone or do not have the opportunity to speak. There are also some 
students justifying themselves by using a mobile phone and not having a microphone, which is more 
than ridiculous. In most cases, this is due to a concern for communication or a reluctance to participate 
in discussions on the topics. The interesting thing here is that during the last lesson, everyone has 
microphone and everyone takes part in the discussion of administrative issues. 

 
Figure 4. Students with microphone related to the attendance 

The next graph (Fig. 5) shows in more detail the technical readiness of students to conduct practical 
classes. It can be seen here that only 20 percent of students have the necessary technical equipment 
to conduct distance learning. The fact is that nowadays most people use laptops that have a built-in 
camera and microphone. The situation is the same with tablets and mobile phones. However, the will-
ingness of the students to use these technical means was taken into account when collecting the data. 
In BigBlueButton platform, the user has to select how to use the system on log-on. He can select “Listen 
Only” of “Microphone”. This was used to gather information for the current study. Since It was not pos-
sible to determine whether a student physically has a camera and microphone, in the research was used 
the reported readiness, which depends on students’ willingness to join the discussions. 

 
Figure 5. Students equipment 

(1) is used to calculate the data for the graphics in fig.5 
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  (1) 

Where R is the respective percentage of the students’ group with the respective equipment, Ei is the 
number of the students from week i with the respective equipment and Aj is the number of the students 
attending the workshop j. 

The last figure (Fig. 6) shows another very interesting phenomenon - the number of students remaining 
online in the virtual classroom after the end of the workshop. These are usually students who did not 
participated at all during the discussions and presentations. 

 
Figure 6. Students remaining online after the workshop is over 

5 RESULTS ANALYSIS 
The research shows the following tendencies, typical for the distance learning and e-learning: 

• Low attendance at the very first workshops; 
• Constant number of motivated students, actively participating in the discussions; 
• Relatively low motivation for most of the students. This is probably related with the fact, that with 

the distance learning can’t be used real hardware, and cannot be presented the real behavior of 
the devices under study. On another hand the face-to-face contact is motivating the students 
because they are not “hidden” behind their computers and their efforts during the workshops and 
the competition with their colleagues is a matter of their self-esteem [3], [4]; 

• There is practical impossibility to communicate with students who do not have intention in taking 
part of the workshop. Some students are just “virtually” online, just for administrative presence 
and very often they are not even in front of their computers; 

6 CONCLUSIONS 
In conclusion, despite its disadvantages, distance learning has many advantages. However, it should 
only be used when the classical forms of education are not physically possible [2]. It is expected that  
distance education with highly motivated students or professionals will lead to better results. It should 
be considered, that in general, students have the opportunity to attend the process only “virtually”, being 
not physically in front of their computers. Proof of this is the graph in Fig. 6, which actually shows the 
number of students who have registered in the virtual classroom, but are not physically present. They 
do not interact in any way. Due to the lack of direct physical contact with the trainer, the feedback from 
students is very limited - their reaction can not be observed. If they refuse to use camera and microphone 
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the teacher can not determine whether the discussion is going to the right direction, and whether the 
students’ attention is attracted. Very often the workshops are turning into monologue presentation and 
the trainer feels like a single actor without an audience. This often leads to more intensive work with a 
small number of students. They usually move the focus to a problems that are distant for the rest of the 
students and this leads to grouping the students into two poles and widening the knowledge gap be-
tween them. This is a negative trend for the educational process in general. 
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KNOWLEDGE AND SKILLS ACQUISITION INDEX AS AN INDICATOR 
OF STUDENTS' EDUCATIONAL LEVEL: A CASE OF STUDYING 

PHYSICS 

T. Shaposhnikova, A. Gerashchenko, V. Minenko, K. Khoroshun, M. Romanova 
Kuban State Technological University (RUSSIAN FEDERATION) 

Abstract 
The assessment of the acquired knowledge and skills is necessary to indicate the educational level 
achieved by students in various academic disciplines, such as physics. The purpose of the research is 
to develop a method for such an assessment. The objectives of this research include the creation of a 
method for the objective assessment of students’ knowledge and skills acquisition, the experimental 
testing of the proposed assessment method, the identification of the differentiating ability of the proposed 
criterion of education (based on the processing of factual data). The methodological foundations of this 
research include the systemic approach (that considers the assessment of students’ educational level 
as an integral part of pedagogical monitoring, and monitoring as an information mechanism for 
managing the quality of education), the qualimetric approach (that considers education as a latent 
variable, reflected by a set of indicators, which are particular criteria), the competence approach (that 
orients students towards effective management of existing knowledge and skills for the successful 
solution of life, social and professional problems), the sociological approach (that considers the 
educational environment as a leading socially determined factor in the development of a student’s 
personality), the probabilistic-statistical approach (that considers the use of existing knowledge and skills 
by students in various types of activity as a probabilistic process, and the assessment of educational 
level as a statistical measurement based on the processing of primary monitoring information). The 
authors of this article substantiate that the mastery of knowledge and skills, or the likelihood of their 
successful application in educational and professional activities, is a criterion for students’ educational 
level. A method for assessing the specified parameter based on the analysis of the results of the 
students’ educational activity is proposed. In the conditions of informatization of education, the proposed 
method can be implemented on the basis of the use of information systems of adaptive computer testing. 
The differentiating ability of the proposed indicator and its difference from the existing ones is 
experimentally assessed involving 2948 students of 2016, 2017, and 2018 years of enrolment at the 
Department of Physics of Kuban State Technological University (an engineering university in the 
Russian city of Krasnodar). It is concluded that the likelihood of successful application of knowledge and 
skills in educational and professional activities, or the knowledge and skills acquisition index, is an 
educational level parameter as it reflects the effectiveness of the application of existing knowledge and 
skills to solve problems. The method of objective assessment of this indicator is based on the automated 
processing of information about the results of the students’ educational activity. The practical 
significance of the research results is that the proposed method can be a component of pedagogical 
monitoring as an information mechanism for managing the quality of education. 

Keywords: Knowledge and Skills Acquisition, Education Level, Pedagogical Monitoring, Assessment. 

1 INTRODUCTION 
In accordance with the competence-based approach, the most important task of personal professional 
development (hence, of the educational process) is the development (in a student) of not only useful 
knowledge and skills, but also of the ability to effectively manage them for the successful solution of life, 
professional, educational and other tasks [1-12]. The most important requirement of the competence-
based approach is the orientation of the educational process (vocational training in vocational education 
institutions [9]) towards the development of a competitive personality of a graduate who is ready to 
successfully navigate in life in general and in educational and professional activities in particular. For 
modern specialists, it is obvious that a competitive personality is characterized by developed 
competences and personal professional qualities, which are not limited to knowledge and skills, but 
integrate knowledge, skills, motives and value attitude to the relevant activity, as well as personal 
experience in the application of knowledge and skills in the corresponding types of activities. In other 
words, the indicator of the development of competence (personal and professional quality) is not the 
completeness of the bank of knowledge and skills of the student but the intensity and quality of using 
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knowledge and skills in solving/performing various tasks – life, professional, educational, creative, etc. 
Competences and personal professional qualities are considered subsystems of social professional 
competence, because they are isomorphic to it, i.e. are characterized by the same standard functional 
components (operational, value-motivational and behavioural). The operational component of a 
competence (personal professional quality) comprises knowledge and skills, the value-motivational 
component includes motives for the corresponding activity, while the behavioural component contains 
personal experience of applying knowledge and skills in the relevant types of activity. 

Modern specialists, including the authors of this article, have identified the parameters that characterize 
the operational, value-motivational and behavioural components of competences (personal professional 
qualities), as well as the relationship between them [3]. Such parameters can be divided into two 
categories: reflected by real numbers, which are referred to as uncountable sets, and by integers, which 
are referred to as countable (discrete) sets. Since the parameters of the second category are discrete, 
they will be called quantum numbers characterizing competences (personal professional qualities). 
These are, at least, the main quantum number of competence (an index of coverage of knowledge and 
skills by experience of their application), operational quantum number and behavioural quantum 
number. The index of knowledge and skills coverage is calculated in accordance with the statistical 
scree plot method: it is equal to H if at least H portions (elements) of knowledge and skills are used in 
personal experience at least H times each. In scientometrics, the scree plot method is the basis for the 
calculation of the well-known h-index [1]. The operational quantum number is the power of the set of 
knowledge and skills formed in the individual and corresponding to the competence (remember that the 
model of the operational component is a set of knowledge and skills), the behavioural quantum number 
is the total number of cases where knowledge and skills are covered by the experience of the 
corresponding activity (it cannot be less than H2). 

At the same time, the relationship between the education of an individual and his/her competitiveness 
has been poorly studied, and the methods for the assessment of a student’s education are poorly 
developed, although modern information technologies create ample opportunities for such assessment. 
These circumstances hinder the creation of scientifically based educational technologies aimed at the 
simultaneous development of operational and behavioural components of competences (personal 
professional qualities) in students. The research problem is the question: how to objectively assess the 
success of the student’s application of the existing knowledge and skills in educational and professional 
activities? The purpose of the research is to develop a method for assessing a student’s education. The 
objectives of this research include the creation of a method for the objective assessment of students’ 
knowledge and skills acquisition, the experimental testing of the proposed assessment method, the 
identification of the differentiating ability of the proposed criterion of education (based on the processing 
of factual data). The object of the research is the process of pedagogical monitoring. The subject of the 
research is the possibility of objective assessment of a student’s education based on the processing of 
primary monitoring information. 

2 METHODOLOGY 
The methodological foundations of this study are the systemic approach (that considers the assessment 
of students’ educational level as an integral part of pedagogical monitoring, and monitoring as an 
information mechanism for managing the quality of education), the qualimetric approach (that considers 
education as a latent variable, reflected by a set of indicators, which are particular criteria), the 
competence approach (that orients students towards effective management of existing knowledge and 
skills for the successful solution of life, social and professional problems), the sociological approach 
(that considers the educational environment as a leading socially determined factor in the development 
of a student’s personality), the probabilistic-statistical approach (that considers the use of existing 
knowledge and skills by students in various types of activity as a probabilistic process, and the 
assessment of educational level as a statistical measurement based on the processing of primary 
monitoring information). 

The research methods include the analysis of scientific literature and advanced experience of 
pedagogical monitoring, methods of the theory of sets, relations and graphs, modelling, methods of 
probability theory and mathematical statistics, methods of qualimetry, and pedagogical experiment. The 
most important role in this study was played by the methods of probability theory and mathematical 
statistics: due to their application, a method for assessing the student’s education was developed and 
implemented, i.e. the success of the application of existing knowledge and skills in educational and 
professional activities. A pedagogical experiment in combination with the methods of mathematical 
statistics was used to assess the differentiating ability of the proposed criterion of education. 
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Within the framework of the study, the authors believe that the success of the student’s application of 
established knowledge and skills is a latent variable, reflected by a set of private indicators (indicator 
variables). In addition to the already known indicators of the coverage of knowledge and skills in 
educational and professional activities, the authors have identified a new criterion – the probability 
(relative frequency) of successful application of existing knowledge and skills in educational and 
professional activities. 

The differentiating ability of the proposed indicator and its difference from the existing ones was 
assessed in the course of experimental work with 2948 students who enrolled at Kuban State 
Technological University (an engineering university in Krasnodar, Russia) in the years 2016, 2017 and 
2018; the experimental stage of the research was organized at the Department of Physics of the 
university. The correlation coefficient of the proposed indicator with the existing ones was calculated, as 
well as the differentiating ability of the proposed indicator. The stages of the pedagogical experiment 
coincided with the standard stages of pedagogical technologies (propaedeutic, stimulating and 
developing). 

In the course of the pedagogical experiment, the index of knowledge and skills development (the 
probability of their successful application) was calculated both according to the simplified scheme and 
according to the “complicated” one. In accordance with the simplified scheme, the index of knowledge 
and skills development is the ratio of the number of tasks (information-analytical tasks) that the student 
actually solved to the number of tasks of the same type that he/she could solve with the existing 
knowledge bank and skills. A complicated scheme involves the use of control competence-based 
assessment tasks with the calculation of the rating score for the results of their implementation (taking 
into account the degree of independence of the student). In accordance with this scheme, the index of 
knowledge and skills development is the ratio of the rating point actually earned by the student for 
completing control competence-based assessment tasks to the maximum possible one, given his/her 
existing arsenal of knowledge and skills. The knowledge and skills, for which the probability of their 
successful application was assessed, corresponded to the natural science competence of students. 

3 RESULTS 
From the point of view of the authors of this article, the indicator of the student’s education, in addition 
to the index of coverage of knowledge and skills, as well as the total number of cases of their use, is the 
relative frequency (probability) of successful application of the existing knowledge and skills in 
educational and professional activities: . Here M is the number of tasks actually solved by the 

student, N is the number of tasks that could be solved with the student’s existing bank of knowledge and 
skills. It is obvious that M = card(Z//), N = card(Z/). Here card is the cardinality of the set (its cardinal 
number), Z// is the set of tasks successfully solved by the student has, Z/ is the set of tasks that could 
be solved with the student’s existing bank of knowledge and skills. 

If it is possible to assess the effectiveness of doing pedagogical tasks on a linear rating scale (this is 
possible within the framework of the rating system of pedagogical control), then . Here R// is the 

actual result of the student completing tasks (according to the rating scale), R/ is the maximum possible 
result that the student could demonstrate with the existing knowledge and skills bank. It is obvious that, 
where Ri is the actually earned rating point for solving the i-th problem, ri  is the maximum possible rating 
score for an independent successful solution of the i-th problem. 

How to determine what tasks the student can potentially solve with the existing bank of knowledge and 
skills? Let S be the set of portions of knowledge and skills developed by the student, s be the set of 
portions of knowledge and skills objectively necessary for solving a specific problem (doing the task). It 
is obvious that the student can potentially solve the problem (do the task) if s – S = Ø, where Ø is the 
symbol of the empty set. In other words, the student can potentially solve a problem if his/her bank of 
knowledge and skills contains all the elements objectively necessary for solving this problem, or s ⊆ S, 
where ⊆ is the symbol of nesting of sets. 

Let us give the first example. If elements of knowledge and skills {E1 E3 E7 E8} are objectively necessary 
to solve a certain problem, and the set of knowledge and skills developed by the student is {E1…E40}, 
then the student can potentially solve this problem, because the first set is nested in the second: {E1 E3 
E7 E8} ⊂ {E1…E40}. In other words, the student has acquired all the knowledge and skills objectively 
necessary to solve this problem. 
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Let us take the second example. If elements of knowledge and skills {E4 E6 E47 E48} are objectively 
necessary to solve a certain problem, and the set of knowledge and skills developed by the student is 
{E1…E40}, then the student cannot solve this problem, because the first set is not nested in the second: 
{E4 E6 E47 E48} – {E47…E48} = {E47 E48} ≠ Ø. In other words, the student has not acquired the elements 
of knowledge and skills {E47 E48}. 

Accordingly, the set Z/ (a set of tasks that could be solved with the student’s existing arsenal of 
knowledge and skills) should be such that , . Here: si is a set of elements of knowledge 

and skills objectively necessary for solving the i-th problem from the set Z/. 

It must be remembered that the assessment of the relative frequency (probability) of the success of the 
application of established knowledge is a statistical measurement; therefore, to assess the student’s 
education, it is necessary that when performing pedagogical tasks, firstly, the possible range of coverage 
of the student’s knowledge and skills be as wide as possible, and secondly, the number of uses be large. 
So, for example, a student can have 300 elements of knowledge and skills corresponding to a 
competence, but there can be 1000 cases of use (the same element of knowledge and skills can be 
used several times). 

The matrix W of size card(Z/)×card(s/) is formed. Obviously, Wi,j = 1 if the j-th element of knowledge 
(skills) from the set s/ is objectively necessary to complete the i-th task from the set Z/, otherwise Wi,j = 

0. Then it is calculated that , j = 1…card(s/). Obviously, wj reflects the total number of 

cases of application of the j-th element of knowledge (skills) when performing pedagogical tasks. 

It should be noted that that the proposed method is applicable not only in teaching physics, but also in 
many other academic disciplines. So, for example, in studying a foreign language portions of knowledge 
are lexical units of the language, portions of skills are all kinds of rules, while the probability of successful 
application of knowledge and skills is the ratio between the actual and maximum possible quality of the 
use of lexical units and rules (as while translating a text from a native language into a foreign language, 
and vice versa). 

An information system for adaptive testing has been created at the Department of Physics of Kuban 
State Technological University. Its hardware component is the local computer network, the software 
component is the ADAPTIVE 1.0 software product, operating in three modes: test base creation mode, 
testing mode and test results analysis mode. In the testing mode, a “portrait” of the student (i.e., the 
assessment of the assimilation of portions of knowledge) is formed, the selection of tasks for the second 
stage is carried out, the assessment of training parameters and the issuance of recommendations to 
eliminate “gaps” in the knowledge bank is performed. The student’s test results report file is saved on 
the server; to exclude the possibility of a conflict of names, its name is based on the following principle: 
<Identification number of the tested person> + <Date of testing> + <Time of testing> + <Computer 
number in the network> + <Code of the academic discipline> + “.stu”. In the mode of analyzing the 
results of group testing, the difficulty of learning tasks from blocks B, as well as the effectiveness of the 
educational process (based on the results of solving tasks at the first and second stages) is assessed. 

In the course of the experimental work, the correlation coefficients between the indicator variables were 
determined (Table 1). As it can be seen, the variables are not similar to each other (no correlation 
coefficient is higher than 0.7, which means an unambiguously strong relationship). In the table, I1 
denotes the index of knowledge and skills development (the probability of their successful application), 
I2 – the index of knowledge and skills coverage, I3 – the degree of knowledge and skills coverage. The 
greatest similarity between the assimilation of knowledge and skills and the index of their coverage is 
explained, most likely, by the fact that the presence of a “core” of the most frequently used elements of 
knowledge and skills creates cognitive prerequisites for the development of skills to operate (manage) 
them effectively. 

Table 1. Correlation coefficients between pairs of quantities. 

No Pair of values  Correlation coefficient 

1. I1 – I3 0.43 

2. I1 – I2 0.62 

3. I2 – I3 0.56 
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In the course of the experimental work, the proportion of students with certain levels of the coefficient of 
knowledge development was determined (Table 2). As it can be seen, the proposed indicator has a high 
differentiating ability: the actual entropy of outcomes is 2.17, while the maximum entropy is 

. 

Table 1. Distribution of the coefficient of knowledge development among  
students of an engineering university (rounded to tenths). 

No Range Share of students,% 

1. (0; 0.1] 1.6 

2. (0.1; 0.2] 5.9 

3. (0.2; 0.3] 9.3 

4. (0.3; 0.4] 11.4 

5. (0.4; 0.5] 13.5 

6. (0.5; 0.6] 19.4 

7. (0.6; 0.7] 14.7 

8. (0.7; 0.8] 10.3 

9. (0.8; 0.9] 8.4 

10. (0.9; 1.0) 5.3 

It is also seen that no more than 14% of students have the highest levels of education (more precisely, 
the development of knowledge and skills). Hence, it inevitably follows that the educational process 
should be focused on the synchronous development of knowledge and skills in students and the ability 
to effectively manage them in solving educational and professional problems. Students with the lowest 
levels of knowledge and skills development (their share is 7.5%) are, probably, “candidates” for 
expulsion or re-taking the semester examinations. 

Besides, in the course of the experimental work, the correlation coefficient was determined between the 
index of development, calculated according to a simplified scheme, and the index of development, 
calculated on the basis of the analysis of the fulfilment of control competence-based assessment tasks. 
This value turned out to be equal to 0.86; the difference from 1.0 (i.e., the maximum possible value) is 
most likely explained by an error in the assessment of the rating score for the result of the fulfilment of 
control competence assessment tasks. 

4 CONCLUSIONS 
1 The need to substantiate the parameters of the student’s education is determined by the 

requirements imposed by the competence-based approach to personal and professional 
development and, therefore, to the educational process. 

2 The likelihood of successful application of knowledge and skills in educational and professional 
activities, or the index of mastery of knowledge and skills, is a parameter of education as it reflects 
the effectiveness of the application of existing knowledge and skills to solve problems (life, 
professional, educational, creative, etc.). The method of objective assessment of this indicator is 
based on the automated processing of information about the results of the student’s educational 
activity. 

3 The leading methodological foundations for the assessment of the student’s education are 
competence-based, probabilistic-statistical and qualimetric approaches. The scientific 
foundations are the existing models of social professional competence (competences and 
personal professional qualities). 

4 The analysis of the actual data (results of pedagogical monitoring) shows that the proposed 
criterion of education is characterized by a high level of differentiating ability and reliably differs 
from the existing ones. 

Thus, the informatization of education (first of all, the use of computer testing systems) creates 
favourable preconditions for solving many urgent problems, including the assessment of students’ 

( ) ( ) !"#$%&'$"%&'$"%$%()* ==××-=e
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education (and not just training). If the completeness of the bank of knowledge and skills reflects training, 
then the likelihood of their successful application in educational and professional activities is the 
education of the individual.  

The practical significance of the research results is that the proposed method can be a component of 
pedagogical monitoring as an information mechanism for managing the quality of education. 

The research prospects involve the creation of information-probabilistic models of the development of 
the student’s education. 
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PROFESSIONAL VOCABULARY AND DIDACTIC REFLECTIONS OF 
STUDENT TEACHERS IN THE ANALYSIS OF VIDEO GRAPHED 

TEACHING UNITS 

Malte Delere, Hanna Höfer 
TU Dortmund University (GERMANY)  

Abstract  
The potential of using videotaped lesson sequences for teacher education has been investigated in 
multiple studies ([cf. 1], [cf. 2]). Videos are authentic, repeatedly viewable sources ([cf. 3], [cf. 4]) that 
"represent both subject-specific and generic aspects of instruction and thus have the potential to activate 
knowledge of both these aspects" [5, p. 1133]. In this regard, they are often used to promote student 
teachers' professional vision, which consists of selective attention or noticing and knowledge-based 
reasoning ([cf. 6], [cf. 5], [cf. 7]). Both processes, i.e., perceiving certain scenes and elaborating on 
professional knowledge, are regarded as central competencies of successful teachers. In the 
preparatory seminar in Didactics of Literature (subject German) for the practical phase in the master's 
program at TU Dortmund University, video analysis is used at several points, including an initial 
voluntary familiarization with the newly developed, accessible video platform. In the context of this first 
access at the beginning of the seminar, the students are asked to identify successful and less successful 
scenes within a short sequence by marking them with given and self-elaborated codes. Moreover, they 
had the task of writing down pro and opposing arguments in memos and noting didactic alternatives in 
further comments.  

The paper presents the results of a study in which student outcomes (n=45) arising in this assignment 
were examined, answering two research questions: 

1 Do the students focus on overall design elements of the sequence on a general level, or do they 
analyze them specifically from a literature-didactic perspective? What situations do they identify 
as successful or less successful? 

2 Can they suggest sufficiently reasonable didactic alternatives for the course?  

For this purpose, a total of 175 codings and 116 annotations were analyzed using computer-based 
content analysis [cf. 8]. The results of the first research questions include a comparison of the students 
and an expert’s analysis. We see that the students noticed didactic relevant moments correctly. 
Nevertheless, the students hardly referred to literature didactical terms. This usage could have elicited 
the depth and quality of their argumentation. A sample scene for this is about transparency on the 
lesson's learning goal, which the students rarely evaluate correctly. The reason for this can be seen in 
their lack of subject didactic reference systems and vocabulary so that they are not precise in their 
analysis and had only a little wording for the formulation of adequate didactic alternatives. 

Keywords: reflection, video-based learning, professional vision. 

1 INTRODUCTION 
The design of highly effective learning settings in classrooms of all types of schools is a challenging task 
for teachers, accompanying them throughout their entire professional career. The fact that teachers 
have a significant impact on the chances of success in teaching is one of the basic assumptions of 
teaching and learning research, which Hattie ([cf. 9], [cf. 10]), among others, has particularly focused 
on. Accordingly, teacher education has the task of preparing teachers for precisely this aspect. This 
includes teaching subject didactic knowledge, which they need to master their professional task profile 
successfully. The transfer of theoretical knowledge into practical application skills represents the 
necessary foundation of teachers' actions and gives rise to a "constitutive tension" [cf. 11, p. 345] 
between theory and practice for teacher education.  An action without theoretical grounding is in danger 
of being arbitrary, whereas an action grounded exclusively in theory disregards the importance of 
procedural knowledge [cf. ibid., p. 352]. Thus, there is a need to dovetailing the two areas to train 
teachers in the best possible way. 
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One of the many possibilities identified for this purpose is incorporating extended observation and 
practice phases in the teacher training program, as is the case in the German training system with the 
six-month practical semester as part of the master's degree program. In these well-structured phases, 
students are first prepared for the practical phase in university preparatory seminars and then 
accompanied by university seminars and the accompanying centers for practical school training. The 
presented study works with students of the preparatory seminar in the subject German. Since, of course, 
it is not possible to include visits to school settings at all times and all points in the seminars, videotaped 
instructional sequences have been used for training for quite some time that "represent both subject-
specific and generic aspects of instruction and thus have the potential to activate knowledge of both 
these aspects" [cf. 5, p. 1133]. With the improvement of the technical possibilities, it became possible 
to expand the range of possible applications. While the simple viewing of a video was the standard in 
the past, today, specific video action options are given on digital learning platforms, and thus, a deeper 
engagement with the processes being seen is possible ([cf. 12], [cf. 13]). 

It is impossible to map the broad scope of research on the diverse potentials of videos in university 
teacher education here (see, among others, the review articles by Santagata [cf. 14], Brouwer [cf. 1], 
and Sablić et al. [cf. 15]). The main advantage of using videos is the repeatable viewing of an action, 
which is impossible in live events. Thus, authentic situations can be captured and viewed multiple times 
in the seminar without having to create the action itself. A central question when using videos is whether 
the videos should come from the viewers themselves [cf. 16]. Here, either individually or in a group, a 
video of one's teaching or the teaching of a group member could be watched. Students are highly 
activated and motivated in this process ([cf. 17], [cf. 18]), but at the same time also influenced in their 
analysis. Students' self-image and procedural knowledge gained from the action [cf. 11, p. 349] and, in 
the group setting, the image of fellow students and social factors are incorporated into their analysis and 
evaluation of the situations ([cf. 13], [cf. 19]). Completely unfamiliar videos offer the possibility of 
selecting them specifically for subject didactics content. In addition, several studies highlight the 
importance of leading analytic phases. Here, they attribute particular importance to university teachers 
[cf. 2] and analytical frameworks ([cf. 20], [cf. 21]). 

In this regard, videos are often used to promote student teachers' professional vision, consisting of 
selective attention or noticing and knowledge-based reasoning ([cf. 6], [cf. 5], [cf. 7]). Both processes, 
i.e., perceiving certain scenes and elaborating on professional knowledge, are regarded as central 
competencies of successful teachers. Nevertheless, here, too, social factors become apparent: Artmann 
et al., for example, point out that students – here concerning oral testimonies – formulate statements 
subjectively in order to be "more unquestionable" [cf. 19, p. 224], and that "talking about teaching" has 
to be learned (cf. ibid., p. 231). However, this is precisely what is essential in order to achieve 
understanding about what is seen; a "technical vocabulary" and a "shared language" are needed [cf. 
22, p. 339]. As Beyerbach found out in a study of three seminars in teacher training, the "shared technical 
vocabulary" increased during the seminars (cf. ibid., p. 346). Such a process can also be assumed in 
the study presented since the students produced the researched annotations and codings before the 
seminar with shared learning goals started. Since the undergraduate teacher training program in the 
subject German at the TU Dortmund University allows for numerous elective options concerning most 
of the seminars taken, it can be assumed that the students start the course with heterogeneous 
prerequisites and vocabulary. 
In the preparatory seminar in Didactics of Literature (subject German) for the practical phase in the 
master's program at TU Dortmund University, video analysis is used at several points. There are two 
units in which videos are analyzed. Here, the focus is on inclusive German teaching and the creation of 
transparency and genre-didactic issues. In the accompanying seminar, the orientation of the filmed 
lesson to the medial and mediatized [cf. 23] habitat of the students is analyzed in a first block. In a 
second block, videos will then be considered in the future that the students themselves have recorded 
in the context of their practical phases. A newly created and accessible video platform is used to analyze 
the videos. It was developed as part of the research project DEGREE 4.0 – Digital reflective teacher 
education 4.0: Video-based – accessible – personalized and offers the possibility to code, annotate and 
edit accessible instructional videos. 
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Fig. 1: Screenshot from the task on the video platform DEGREE 4.0 

The task on which this study is based offers the students of the preparatory seminar the opportunity to 
familiarize themselves with the platform in advance of the first session and to gain initial experience with 
video analysis. So far, this has hardly been integrated into the context of teacher training at TU Dortmund 
University. In the context of this first access at the beginning of the seminar, the students are asked to 
identify successful and less successful scenes within a short sequence by marking them with given and 
self-elaborated codes. Furthermore, they had the task of writing down their argumentation in the code-
memos and noting didactic alternatives in further annotations. The video that the students were asked 
to analyze was a short clip from the introductory phase of a student teaching project on trailers. The 
students conducted this project as part of a master's seminar focusing on using digital media/videos in 
teaching with heterogeneous learning groups. You can see the class and five students standing in front 
of the class and initiating the lesson. 

2 METHODOLOGY 
For this purpose, we extracted all of the students' edits from the platform and submitted them to 
computer-assisted content analysis [cf. 8]. The codings with their respective timestamps, code names, 
and code memos are included. The annotation data also consist of the timestamps and the annotated 
text. The data were anonymized before analysis so that it is still possible to trace which edits can be 
assigned to the same person, but person-specific expectations do not influence the analysis results. To 
extend the analysis of the first research question, we also used an expert-novice comparison design 
([cf. 24], [cf. 25]). As an expert, one of the chair's teachers educators viewed the video. In this way, a 
possible narrowing of the analysis perspective in identifying didactically relevant scenes could be 
counteracted by our didactic demand on the video and the task. With the help of comparing our own 
analysis with that of the expert, codes were identified that were used to analyze the students' results. 
The comparison with the students' coding was examined to determine whether the students had made 
an applicable or inapplicable analysis.  The analysis of the argumentative structure of the code memos 
and, in a separate set of codes, the annotations, were then conducted in a cyclical hermeneutic three-
step process of developing categories, identifying relevant statements, and interpreting these 
statements. Based on the initial interpretation results, category development was then expanded, and 
additional statements were identified.  

The sample of the study consists of 45 students from different types of schools.  
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Fig. 2: Number of students (n=45) in the preparatory seminar in the summer semester 2021  

distributed according to school types (in %) 

Due to the program's structure of German Studies at the TU Dortmund University, two subjects are 
represented: (1) German and (2) elementary language education. The latter is taken by students who 
will later work at elementary schools or special education schools. However, the courses of study for 
the two subjects differ only in a few places in terms of content; it is more in scope and emphasis. In 
addition, all students take at least the subject "educational sciences" and another subject or a particular 
focus. Within the scope of our analysis, we refrained from comparing the different types of schools. The 
reasons for this were, among others, the high difference in the number of students respectively the small 
group of students beyond the elementary school teaching profession. In addition, the common seminar 
design and the essentially identical curriculum opposed such differentiation in a first approach. 

3 RESULTS 
Since the video to be analyzed shows a lesson conducted by students (referred to as the instructors in 
the further text) who up to that point had hardly been able to gain any didactic experience in the planning 
and implementation of didactically valuable teaching units, various weaknesses of the lesson stand out. 
Accordingly, the proportion of negative comments in the experts' analysis is predominant.  

3.1 Formation of categories for the analysis 
Overall, the experts' codings can be assigned to four areas, which form the basis of our code system 
used to analyze the students' results, both for the codings and the annotations. The areas are a) the 
general classroom management and the appearance as well as the cooperation of the instructors; b) 
the welcoming of the class; c) the creation of transparency about the planned course of the lesson and 
the goal of the unit; and d) the introduction of the mind map method used in the further course. For the 
most part, the experts identified less successful sequences here.  

a) In the first area, it is particularly noticeable that there is a significant imbalance in the cooperation 
of the instructors. While it can be seen as positive that only one person appears as the speaker 
and thus a clear distribution of speaking roles, the other instructors stand by uninvolved and with 
closed postures (see Fig. 1). Furthermore, they are not familiar enough with the planned design 
of the lesson. This creates a dependency on the person speaking, who is additionally the only 
male person in the group of instructors. Furthermore, the back is turned to the class several times, 
for example, to show things on the blackboard.  

Elementary School
67%

Secondary School
15%

Vocational College
9%

Special Needs 
Education

9%

Elementary School Secondary School Vocational College Special Needs Education
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b) The welcoming, which can be identified as the second central area, is strongly self-referentially 
done by the instructors. The lesson is introduced referring to a previous visit, which was long back 
in time. Both an explicit welcome to the class and reintroduction are missing. A question about 
the well-being of the class is posed, but no opportunity to respond is given. 

c) The third area of analysis is establishing transparency about the lesson's progression and 
purpose. The instructor introduces that trailers are to be filmed and that they "will [see] later how 
good they turned out." However, he does not detail the competencies that the students are 
supposed to acquire during this film production. Especially here, it becomes clear that the 
instructors do not pursue a content-related learning goal and accordingly cannot convey one to 
the pupils. 

d) This is strengthened in the fourth area of analysis, the introduction of the method mind map. The 
instructor asks the class if they know what a mind map is and finds that no child knows the answer. 
Thereupon, the instructor cannot explain precisely what a mind map is and, secondly, does not 
go into the goal of this type of visualization. Especially the impreciseness of the didactic 
instructions and objectives stand out strongly in this introductory scene. On a positive note, the 
instructors then use the mind map to ascertain the pupils’ prior knowledge about the term trailer 
and thus pre-relieve an area of knowledge. 

3.2 Results of the Analysis of the Codings 
The students' results show that relatively few codes were assigned overall. In total, only 175 codes were 
given by the 45 students, which resulted in just under four codes on average per person. Most of the 
students' codes can also be classified in the categories identified by the experts.  

There are only a few codes for classroom management and the appearance of the students, but most 
of them are chosen correctly. Here, the students rightly refer to the body language and cooperation of 
the instructors. There are also only a few codes for the welcoming; the incorrect assignments 
predominate. While the correct analyses recognize that the instructors leave little room for student 
activities, the incorrect analyses attribute a positive value to the greeting itself without considering its 
exact design, as, e.g., the following:  

“Good welcome of the pupils and short introduction”. (code no. 3, our translation). 

The students coded the most regarding the lesson's transparency. Here there are almost three times as 
many incorrect (32) as correct (11) assessments. The assessment that the phase provides transparency 
about the learning objective and the course of the lesson is particularly problematic here. It is indeed 
presented in an incoherent way that the pupils get to know the app and then create videos. As mentioned 
above, however, no learning objective is made clear, and the exact process and work assignment 
remain unclear. Nevertheless, many students consider this to be sufficient transparency:  

“It is great that the pupils are made transparent what the intention and goal of the unit is”. (code no. 59, 
our translation). 

Or: 

“The introduction to the topic of ‘making videos’ is successful, as the instructor refers to the previous 
lesson and reminds the children that videos will be made during the lesson.” (code no. 26, our 
translation). 

In addition, there are four codings for this area that cannot be directly evaluated as incorrect. In these 
scenes, an action is attributed to the video that is not actually to be seen. Such scenes also occur 
particularly frequently when the introduction of the mind map method is analyzed. The activity's potential, 
which the students see, is evaluated as positive or taken as a starting point for further analyses. Thus, 
it is no longer the video that is evaluated but a supposedly perceived action of the instructor. In the case 
of the mind map, this can be seen in the fact that the question of what a mind map is, is evaluated 
particularly positively. The students assume that this question puts all pupils on the same level. 

“Try to explain to the children what a mind map is, ask the children questions to encourage them to 
participate”. (code no. 160, our translation) 

It seems to be neglected that the silence that follows is due to ignorance on the part of the instructors 
and that the subsequent explanation of the method is inadequate. It also seems not to be recognized 
that the objective is not clear to the pupils either. This results in many positive evaluations that would be 

3882



 

 

accurate if the instructors really exploited the potential of the action. Perhaps the annotations will provide 
more information about how it possibly comes to the positive assessment. 

As other areas that did not appear in the experts' analysis, some students also mention that the lesson 
was not accessible for a heterogeneous class because, for example, the blackboard writing was not 
easy to read (quotation from codes nos. 57, 61, 151). Furthermore, from the area of media use, they 
mention that the app to be used is not discussed further in the welcome and may be unknown to the 
pupils (codes nos. 71–73). The last aspect that stands out is that several times concrete formulations of 
the instructor are critically taken up and examined for their technical language and motivational content 
(something from codes nos. 88, 95, 127, 165,166). 

3.3 Results of the Analysis of the Annotations 
The students made 116 annotations. Also, these annotations were analyzed in the three-step process 
of developing categories, identifying relevant statements, and interpreting these statements. For this 
purpose, the four categories a)–d) were used again. In addition, too positive assumptions about the 
further course of instruction, determined by expected attributions, purely descriptive statements without 
didactic suggestions, and statements that were excluded from being categorized due to their lack of 
clarity, were coded. Furthermore, again, some statements (8) explicitly dealt with body language and 
here suggested alternative behaviors. 

The fewest annotations deal with alternative proposed actions regarding the greeting. Four of the six 
annotations give suggestions that can be rated as successful, but they are relatively basal: 

"There should be another round of introductions to refresh the students' memory. It may be that after 
the vacations, some of the pupils do not remember exactly who these people are."  (annotation no. 12, 
our translation) 

There are also few annotations – all suggesting correct alternatives – on classroom management. Many 
of the notes suggest distributing the speaker roles differently and rethinking instructors’ use in the group. 
There are slightly more annotations regarding transparency – here the correct and incorrect suggestions 
are balanced. The most – and with a significant difference to the frequency of annotations to the other 
areas – were alternative action suggestions to the area of mind maps and their use. The most frequent 
– and with a clear difference to the frequency of annotations to the other areas – were alternative 
suggestions for action to the area of mind maps and their use. This is interesting insofar as the mind 
maps were already perceived in the codings as something that has potential, but the instructors' actions 
here were often inaccurately evaluated as successful by the students. The 32 annotations that make 
correct alternative suggestions (9 with incorrect ones) show that the students are well aware that other 
courses of action and didactic decisions by the instructors would have made sense here. Many of the 
annotations concern the (inter)action possibilities of the students and recommend here, for example, 
the use of participation-promoting digital tools. 

"Choose other social forms (e.g., create mind maps in groups or use Mentimeter on the iPads) to 
increase the activity of more pupils." (annotation no. 7, our translation) 

The alternative suggestions are often correct in the first place, but there is not even an explicit 
consideration of possible competencies to be promoted. Goal formulations are missing in the 
annotations as they are not evident in the instructional video itself. In this respect, the students have 
ideas about other actions but still no knowledge about the possible didactic consequences of the 
potential decisions. Especially concerning the code for mind maps, this is evident. The goal often seems 
to be enabling stronger participation of the students. 

4 CONCLUSIONS 
It can thus be seen that the students focused on the relevant aspects of the teaching process in their 
analyses. The differentiation between classroom events and aspects to be separated from them seems 
to be successful. They correctly identified the four important moments in the video they had seen. 
However, the actual analysis shows weaknesses when they have to go beyond just identifying an action. 
At the moment when they are supposed to evaluate in a well-founded way whether an action works in 
terms of didactic value or not, the students often stop at a very shallow and undifferentiated level. 
Moreover, even though they often make basically correct suggestions for other courses of action in the 
annotations, they still do not mention competence promotion or learning goals. Regarding the notes on 
body language, for example, the students see that the instructors do not make enough eye contact with 
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the students (codes no. 75/ annotations nos. 47, 53). Furthermore, when the instruction is primarily 
teacher-centered, the students suggest more student participation, for example, concerning the mind 
map.  But explanations are hardly present; didactic theory concepts are still missing. It is also evident 
concerning transparency: this is recognized in principle as an essential component of instruction but is 
not yet understood by the students in terms of subject didactics and reflected upon in terms of its 
significance for the further course of instruction. 
Concerning the necessary "shared language" mentioned by Beyerbach [cf. 22, p. 339], it can be stated 
that the students primarily proceed descriptively first and then formulate their reflections on didactics. 
For example, the term "competence" appears only once in the 175 codes and the 116 annotations. 
However, promoting competence would have to be considered one of the important didactic goals. The 
student's codes and annotations are missing this didactic reference system. Moreover, although the 
word "goal" is used a total of 21 times, one can see just from the lack of a link to competence orientation 
that the majority of the word is not linked to a didactic goal and a curricular basis among other things. 
This leads to an affirmation of the research question that the students focus on overall design elements 
of the sequence on a general level, not on a curricula and specifically literature-didactic perspective. 
The didactic alternatives proposed in the annotations, which remain on the action level and do not reach 
the goal level, confirm this. 

5 LIMITATION 
In all of these analyses and results, it is essential to keep in mind that the students were faced with the 
challenge of coding and annotating a complex video. Since the instructors were relatively inexperienced 
in teaching, the video has numerous didactic blank spaces in lesson planning. Analyzing another video 
with didactically more successful moments and working out these moments would undoubtedly have 
been easier for the students than – against the background of their inexperience – finding and assessing 
the blank spaces. 
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HEALTHCARE DEGREE COURSES 
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Abstract  
This study aimed to explore the main motivational factors driving first-year students in the choice of 
degree courses in nursing, physiotherapy and health assistance. A qualitative study design was used. 
The study was carried out at the medical school of a university in Southern Italy. A questionnaire was 
administered to undergraduate students to detect their reasons for choosing the degree courses. 
Thematic analysis was used to identify the principal themes.  

Eight main reasons were identified and were classified as intrinsic and extrinsic factors, according to 
the self-determination theory. Intrinsic motivations included the desire to help others, an interest in 
healthcare, a health-related experience, the importance of human contact with patients, a well 
identified professional ambition and the specific role of the chosen profession. Extrinsic motivations 
included job security and the influence of family members or friends. Students mainly reported reasons 
classified as intrinsic motivations. Some differences between the students of the different degree 
courses were measured.  

Identifying the motivations that drive students to choose healthcare degree courses may offer 
academic institutions useful information to make degree courses more attractive to school leavers and 
to implement tailored retention activities for students. 

Keywords: Degree choice, self-determination theory, thematic analysis, undergraduate healthcare 
students. 

1 INTRODUCTION  
The shortage of professionals in health systems is a main international concern [1] that presents different 
educational facets. Planning interventions to retain undergraduate healthcare students may be a strategy 
to increase the number of healthcare professionals [2]. Research shows that many healthcare 
undergraduate students, particularly in nursing, drop out without completing their course [3]. Research 
has identified some personal modifiable factors, such as motivation, which may contribute to student 
retention and academic success [4]. Understanding the career choice motivations is important for 
designing specific strategies to promote undergraduate student retention and successful outcomes.  
In this study, first-year students’ motivations for enrolling in nursing, physiotherapy and health assistance 
degree courses were investigated. We use the term motivation as defined by self-determination theory 
(SDT), specifically in relation to comprehension of the ‘why’ of human behaviour [5]. According to SDT, 
different types of motivation are identified along a continuum: amotivation, extrinsic motivation, and 
intrinsic motivation [6]. Amotivation is the state of lacking the intention to act. Extrinsic motivation refers 
to the undertaking of an activity because of external pressure, or a separable consequence, such as 
achievement of a reward or avoidance of a punishment. Intrinsic motivation refers to the performance of 
an activity because it is inherently pleasing or interesting.  
The main motivations for a career choice are similar among different healthcare students [7]. In the 
nursing sector, altruism and help for others represent the most frequently reported motivations; job 
security, the positive image of the role of nurses, the influence of family members or friends, and health-
related experiences are identified as additional motivations for the choice [7-11]. The principal reason 
reported by physiotherapy students is the wish to help people; interest in the subject, job availability and 
high level of team collaboration are other reported reasons [12-14]. In addition, a personal or a family 
member’s exposure to rehabilitation therapy, or work experience in health care, are motivations for 
choosing a health profession for rehabilitation, such as occupational therapy [15,16]. Furthermore, in a 
not so recent study, Davies (1990) showed that physiotherapy was a later career choice for men than for 
women [17]. Motivations for health assistants are analysed in this study for the first time, probably due to 
the recent inclusion of this degree course within the higher education offer.  
This study aimed to investigate factors first-year undergraduate students reveal as motivations for their 
choice of degree courses in nursing, physiotherapy and health assistance.  
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2 METHODOLOGY 

2.1 Study design  
Considering the explorative nature of this study, a qualitative research method was adopted.  

2.2 Ethics  
We communicated the study design to the institutional boards of the different degree courses. We 
ensured that ethical standards would be met, in compliance with the Declaration of Helsinki. Data 
collection was carried out only after obtaining voluntary informed consent from students. 

2.3 Participants  
The study involved first-year students in nursing, physiotherapy and health assistance degree courses 
at the medical school of a university in Southern Italy. All the students were invited to participate in the 
study and were informed about the aims of the research and about their rights. They were also 
informed that all data collected were anonymous. They were free to choose whether to participate or 
not in the research study, with no negative consequence for their study career. Before answering the 
questionnaire, the students gave their voluntary informed consent. 

2.4 Measures 
The questionnaire included items about students’ demographic characteristics, such as sex and age. 
Students were also asked if nursing, physiotherapy or health assistance was their first choice. The 
following open-ended question was administered to detect students’ motivation for choosing the 
health-sector degree course: ‘Describe your reasons for choosing the nursing/physiotherapy/health 
assistance degree course’. 

2.5 Procedure  

2.5.1 Data Analysis  
A thematic analysis of the data collected was performed by two researchers (LM and LS) to derive 
themes [18]. Data analysis involved six different phases. In the first phase, the answers were read 
several times and analysed independently by the two researchers. Recurrent expressions were coded 
during the second phase. In the third phase, the content of the answers was analysed to define a 
system of descriptive recurrent categories and subthemes. During periodic face-to-face meetings, the 
two researchers examined and discussed their formulated codes, categories, and subthemes. During 
phase four, the themes were reviewed, and some inadequacies in the initial coding were resolved with 
some changes. During the fifth phase, the evaluators refined the specifics of each theme, and 
generated a clear definition and name for each theme. In the final phase, a report on the analysis was 
produced. 

Group frequencies were compared using a Chi-square test, or a Fisher’s exact test when the expected 
frequencies were less than 5, to establish whether the students mentioned different motivations for 
enrolling in nursing, physiotherapy and health assistance.  

3 RESULTS 

3.1 Participants 
Of the 230 first-year students, 207 (90%) students participated in the study. The sample included a 
total of 126 females (60.87%) and 81 males (39.13%). In the three age distributions there were no 
significant differences (c2 = 0.59, p = 0.75). The nursing students had an average age of 21.56 (SD = 
4.61), the physiotherapy students had an average age of 20.73 (SD = 2.96), and the health assistance 
students had an average age of 21.18 (SD = 4.03). Table 1 shows the distribution of students by 
gender and age. The choice of the specific healthcare profession degree courses was not always their 
first option, mainly for health assistance students (83.67%). Most health assistance students indicated 
that they had failed admission tests to other preferred degree courses, such as medicine and nursing. 
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Table 1. Characteristics of students. 

Variables 
Degree course 

Nursing  Physiotherapy  Health assistance 
n (%)  n (%)  n (%) 

Gender      
Male 38 (33.63)  27 (60.97)  16 (32.65) 
Female  75 (66.37)  18 (39.13)  33 (67.35) 
Age      
18-20 71 (62.83)  30 (66.66)  33 (67.35) 
21-41 42 (37.17)  15 (33.34)  16 (32.65) 
First choice      
Yes 98 (86.73)  38 (84.45)  8 (16.33) 
No 15 (13.27)  7 (15.55)  41 (83.67) 

3.2 Intrinsic and extrinsic motivations 
The main identified reasons were categorised in two main typologies of motivations, ‘intrinsic’ and 
‘extrinsic’, according to the SDT [6]. Table 2 and Table 3 summarise information about identified 
themes, characteristic phrases, and relative frequencies, resulting from the thematic analysis. 
Considering gender, some differences were observed (Table 3). Men were more oriented to give 
responses related to job security (60%) and to family influence (55%). Females were more oriented to 
motivations related to willingness to help others (68%), the importance of seeking human contact 
during work (60%), or the pursuit of specific career goals (60%). Moreover, females more frequently 
expressed their positive perception of the specific role (66%) and were influenced by personal health-
related experiences (76%).  

Table 2. Identified themes in the statements on motivation 

Factors Themes (CODE) Brief description Some phrases 

Intrinsic 
factors 

Helping others 
(HEL) 

The desire to help 
others. 

“…I am driven by the desire to help others” (NUR) 
“I always wanted to help others” (HA) 
“In my life I want to….help other people” (PHY) 

 Human contact 
(HUM) 

Seeking human 
contact with patients. 

“…it allows you to have direct contact with people” 
(NUR) 
“I love to be in contact with people” (HA) 
“…I’m particularly attracted by the relationship 
established with the patient thanks to this work” (PHY) 

 Personal 
experience (EXP) 

Personal health-
related experience, 

such as job experience 
(e.g. voluntary work), 

hospitalization, a 
relative with an illness, 

etc. 

“I volunteered at a centre for elderly people, and this 
experience has greatly changed my life...” (NUR) 
“...it all began when I discovered my father’s pathology; 
he had heartburn and was in hospital for a long time 
and this led me to make my present choice” (HA) 
“My passion for the medical and health sector, in which 
I also feel directly involved with family members with 
pathologies (my father with Parkinson’s)” (PHY) 

 Topics (TOP) Interest in science and 
health-sector subjects. 

“I like science subjects” (NUR) 
“…the topics that I will study are interesting” (HA) 
“…my interest in studying the subjects covered by this 
degree course” (PHY) 

  

3888



 Well targeted 
(TAR) 

The choice is 
motivated by a specific 

career goal. 

“…my objective is to work for Doctors without Borders 
after completing the course of study.” (NUR) 
“…I want to enter the sports field and take care of and 
live with athletes” (PHY) 

 
Role of the 
healthcare 

profession (ROL) 

Attraction of the image 
of the healthcare 

professional’s role. 

“…I have always been fascinated by… the role of the 
nurse who takes care of the patient both physically and 
emotionally” (NUR) 
“Since I was young, I have always admired the figure of 
the physician and other professional healthcare figures” 
(HA) 
“…the professional figure of the physiotherapist has 
always fascinated me in his rehabilitation role” (PHY). 

Extrinsic 
factors Secure job (JOB) Job opportunities. 

“…it offers opportunities of employment if compared to 
other degree courses” (NUR) 
“...especially for future job prospects” (HA) 
“It’s one of the few university degree courses that make 
it easier to find a job!” (PHY) 

 Role models 
(REC/FAM) 

Recommendations of 
family members and 

friends. Family tradition: 
one or more members of 
the family is a healthcare 

professional. 

“… I had always this passion, passed to me especially 
by my mother” (NUR) 
“…also because in my family there is a nurse, she is 
my grandmother, always an example for me” (NUR). 

Table 4 shows the percentage of students reporting the different themes and p-value for reporting the 
difference between nursing, physiotherapy and health assistance students. About differences in 
intrinsic motivations, nursing students more often reported altruistic reasons (p < 0.001). Moreover, 
nursing and physiotherapy students more often reported personal health-related experience than 
health assistance students (p < 0.01). About differences in extrinsic motivations, physiotherapy 
students more often referred to job opportunities than nursing and health assistance students (p < 
0.01). The influence of family members or friends was expressed by one health assistance student 
and by 8.85% of the nursing students (p < 0.05). There were no statistic differences for other themes.  

Table 3. Summary of students’ responses using categories reported in Table 2 

Code ni ni/N Agei (SD) Fi/ni 
HEL 116 .56 21.09 (3.97) .68 
HUM 33 .16 21.15 (3.92) .64 
EXP 33 .16 21.76 (5.98) .76 
TOP 93 .45 21.41 (4.53) .59 
TAR 25 .12 21.40 (4.15) .60 
ROL 38 .18 21.16 (3.85) .66 
JOB 47 .23 22.09 (4.93) .40 
REC/FAM 11 .05 20.55 (2.21) .45 

In columns: ni , absolute frequency of each category; ni/N (N = 207 sample size), 
relative frequency of each category; Agei , mean age for each category, 21.29 (SD = 4.16) 
mean age of sample; Fi/ni , females for category (females in the sample 60.87%). 
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Table 4. Percentage of students reporting different reasons for choosing a health profession and 
comparisons among nursing, physiotherapy and health assistance students 

 Nursing Physiotherapy Health assistance Comparative statistics 

Intrinsic Motivation     
HEL n = 86; 76.1% n = 14; 31.1% n = 16; 32.7% p = < 0.001a ** 
HUM n = 19; 16.8% n = 8; 17.8% n = 6; 12.2% p = 0.713a 
EXP n = 19; 16.8% n = 13; 28.9% n = 1; 2.0% p = 0.002a ** 
TOP n = 49; 43.4% n = 21; 46.7% n = 23; 46.9% p = 0.884a 
TAR n = 12; 10.6% n = 9; 20.0% n = 5; 10.2% p = 0.234a 
ROL n = 23; 20.4% n = 8; 17.8% n = 7; 14.3% p = 0.653a 

Extrinsic Motivation     
JOB n = 22; 19.5% n = 18; 40.0% n = 7; 14.3% p = 0.006a ** 
REC/FAM n = 10; 8.8% n = 0 n = 1; 2.04% p = 0.013b * 
HEL = Helping others, HUM = Human contact, EXP = Personal experience, TOP = Interest in healthcare topics, TAR = Well 
targeted/Focused on a specific career goal, ROL = Role of the healthcare profession, JOB = Secure Job, REC/FAM = Role 
Models. 
a Calculations performed using Chi-square test. 
b Calculation performed using Fisher exact test. Physiotherapy’s and Health Assistance’s frequencies were combined in 
order to calculate the Fisher exact test. 
* p < 0.05; ** p < 0.01 

The results in Table 4 are confirmed by a comparison between pairs of degree courses for each theme 
using a generalized linear model, with a logit function for binary dependent variables. Interestingly, the 
study of correlations among the themes shows some intriguing features. To highlight these structures, 
some graphical representations are reported in Figure 1. These pictures highlight that for health assistance 
students the differentiation between extrinsic and intrinsic themes is less evident with respect to students in 
the two other degree courses. For example, for nursing and physiotherapy students the theme JOB only 
has negative a correlation with extrinsic motivational themes. For health assistance students, the theme 
JOB has strong positive correlations with the themes EXP and TOP, two intrinsic motivational themes. 

 
Figure 1. The correlation among themes in the various groups of students. The thick lines are proportional 

to the strength of correlation. Continuous lines represent positive correlations, and dash lines negative 
correlations. Only correlations larger than 0.08 are represented. 
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3.3 Intrinsic motivations 
In the statements about degree choices of nursing, health assistance and physiotherapy students, six 
categories of intrinsic motivations were identified: the wish to help others; the importance of seeking 
human contact during work; a personal health-related experience; a personal interest in the health 
sector; a well identified career goal; the representation of the specific role of the chosen healthcare 
profession. In aggregate form (Table 5), the percentage of students who expressed at least one 
intrinsic motivation was much higher than those who highlighted at least one extrinsic motivation (96% 
vs. 27%), at a significant level (p < 0.05). There was no difference among students in the different 
courses. 

Table 5. Comparison among groups and intrinsic versus extrinsic motivations in percentage 

 Intrinsic Extrinsic 

Nursing 96 % 27 % 

Physiotherapy 87 % 40 % 

Health assistant 92 % 14 % 

3.3.1 Helping others 
The desire to feel useful and improve the health of others (HEL) appeared to be a common motivation 
stated by all students (56.04%). HEL was reported as the principal factor that drove nursing students 
to make their degree choices (76.11%). Students often stated that their choices had been made many 
years before. They used expressions to emphasize their inherent desire to help others, using words 
like ‘love’, ‘dreams’, ‘mission’ or ‘vocation’.  

3.3.2 Interest in the healthcare sector 
A personal interest in the healthcare sector and in scientific-related subjects, which are included in 
undergraduate healthcare sector curricula, such as anatomy and biology, was another recurrent 
motivation expressed by about 45% of all students. Students provided statements about their 
enthusiasm, using words like ‘passion’ or ‘fascination’.  

3.3.3 Human contact 
The importance of human contact between health professionals and patients was emphasised by a 
small portion of the students (15.9%). 

3.3.4 Personal experience 
Physiotherapy students (28.89%) and nursing students (16.8%) stated as motivation a personal 
healthcare-related experience, such as hospitalization, illness of a family member, or job experience 
(such as volunteering). Instead, only one health assistance student reported a personal experience, 
the illness of a family member, as motivation for the degree choice.   

3.3.5 Well targeted 
Some students reported that their choice was influenced by a specific career goal in a well identified 
and targeted professional sector. This motivation was reported mainly by the nursing and 
physiotherapy students. Physiotherapy students were more attracted by the sports sector and they 
desired to specialize and seek employment in sports-related work (20%).  

3.3.6 Nature of job  
Students expressed their positive perception and the attraction of the specific role and the 
characteristic aspects of the chosen healthcare professional (18.36%). This category was reported 
mainly by nursing and physiotherapy students. Indeed, students attending these degree courses are 
trained for clearly defined professions. Physiotherapy students primarily mentioned motor 
rehabilitation; they also reported that physiotherapists promote health and treatment of diseases. 
Nursing students reported a positive perception of the image of nursing.  
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3.4 Extrinsic motivations 
In the self-reported motivations, two typologies of extrinsic factors were identified: job opportunities 
and the influence of family members or friends.   

3.4.1 Job security 
Students were driven by the opportunity of secure employment and job stability. All students were 
optimistic about the many opportunities for obtaining a secure job after graduation. During the present 
economic circumstances in which job opportunities are limited and unemployment rates are very high, 
job security represented an important motivation for students who have chosen health-sector degree 
courses (22.71%).  

3.4.2 Role models 
Influence of family members or friends was another driving motivation expressed only by one health 
assistance student and by the 8.8% of the nursing students. Family tradition and recommendations of 
friend or family members were reported by students. 

4 DISCUSSION 
The aim of the study was to describe the main motivational factors driving first-year students in the 
choice of degree courses in nursing, physiotherapy and health assistance. Thematic analysis was 
used to identify the principal themes. According to the SDT, the motivations were classified as intrinsic 
and extrinsic factors. Among the intrinsic motivations, six themes were identified: the wish to help 
others; a personal interest in healthcare topics; a personal healthcare experience; human contact 
during work; a well targeted career goal; the attraction of the specific role. Two themes were identified 
as extrinsic motivations: job security and the influence of family members or friends. 

The first motivation nursing students reported as motivations was the desire to help other people. The 
first motivation indicated by physiotherapy and health assistance students was an intrinsic interest in 
healthcare topics. The desire to help other people was reported by many students in the health 
assistance and physiotherapy degree courses. A significant difference between the three groups of 
students was observed about personal health-related experiences. Indeed, this motivation was mainly 
expressed by physiotherapy and nursing students. The motivation related to a specific career goal was 
mainly expressed by physiotherapy students, who expressed the desire to seek employment in sports-
related occupations. However, no significant difference was shown. The specific role of the chosen 
healthcare profession was another intrinsic motivation that influenced the choice of all students. 
Considering extrinsic motivations, a significant difference between the three groups of students was 
observed. Job opportunity was reported mainly by physiotherapy students. The influence of family 
members or friends was expressed only by one health assistance student and by few nursing 
students. There were not statistic differences for other themes. The main motivational factors reported 
by the students are consistent with those of studies that investigated the reasons that drive students to 
choose health professions as careers and as degree courses [7-16]. In addition, it was observed that 
some motivations found in the research literature were not detected. For example, no categories 
related to social influences were found in physiotherapy and only one health assistance student 
reported this motivation. No physiotherapy students and only one health assistance student reported 
that they had chosen their degree courses because a family member encouraged the choice or 
because they wished to continue the family tradition. As found by Davies (1990), in the present study 
too physiotherapy was a later career choice for men than for women [17]. No difference was found 
between the mean age of the health assistance and nursing students. 

5 IMPLICATIONS 
Understanding motivational factors is important for academic institutions to implement educational 
activities to promote motivational disposition congruent with the chosen health profession and 
positively correlated to academic success. Moreover, it is important to develop strategies of 
recruitment to make nursing, physiotherapy and healthcare assistance more attractive to school 
leavers. Although the motivations for choosing the healthcare degree courses are similar, often these 
health-sector degree courses are not the students’ first choice, and students that choose these degree 
courses have a higher mean age when compared with other health degree courses, often driven by 
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practical aspects, such as the search for a secure job, and not by intrinsic motivation. As highlighted 
by different research studies, intrinsic motivations are related to retention and to learning success [19].  

6 LIMITATIONS 
The present research has some limitations. The adoption of a not standardized survey reduces the 
possibility of generalizing the results of the research. Furthermore, the small number of students from 
three health-sector degree courses in one university is another source of limitation to making 
generalizations about the results of the present study. 

7 CONCLUSION 
Students mainly reported reasons classified as intrinsic motivations. Identifying the motivations that 
drive students to choose healthcare degree courses may offer academic institutions useful information 
for making degree courses more attractive to school leavers and for implementing tailored retention 
activities for students. 
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MEDIA LITERACY FOR PRIMARY SCHOOL CHILDREN 

T. Fisenko, R. Segol, O. Baliun, O. Husak 
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” (UKRAINE) 

Abstract 
Today, the discipline of media literacy is not mandatory in primary education. The topic of introducing 
media education is relatively new, but very relevant and in-demand today. 

Schoolchildren are actively using the Internet, all possible social networks, and can no longer imagine 
their lives without it. In general, no modern person can function well without the media. 

Due to the lack of knowledge about using the Internet safely, children are at risk, because it’s not only 
a place for entertainment and communication with friends, as they believe, but also a place where they 
can meet an incredible number of dangers and threats they don’t suspect. 

To ensure the full growth of children, to avoid mental and emotional health problems, and to educate 
media literate citizens, there is a need to introduce media education in secondary schools. 

It should be noted that media literacy projects are implemented in schools, but they are situational. This 
led to the creation of the experimental educational project "Media Safety for Primary School Children". 

The purpose of this research is to identify new educational opportunities while collaborating with 
university students and schoolchildren to increase the level of media literacy of the latter. 

The research methodology is based on the results of the experiment held in the three schools of Kyiv 
(Ukraine) together with the students of Igor Sikorsky Kyiv Polytechnic Institute, the Institute of Publishing 
and Printing (educational program “Advertising and PR”).  

As a result, the concept of a social and educational project on media education for primary school 
children was introduced using interactive and innovative methods. Three lectures-workshops were held: 
1. The reliability of the information provided in advertising. 2. Security in social networks and bullying. 3. 
Scams and network security. 

The ideological part of the project was formed due to the defined target audience according to the 5W 
method. With the help of SMART analysis, the main goals were identified and the tasks that helped in 
the project implementation were formed. 

Keywords: Media literacy, university education, school education, collaborative learning.  

1 INTRODUCTION 
The problem statement. Relevance of social and educational projects in conditions of modern 
informatization is determined by the active use of the Internet not only by adults but also by children of 
primary school age. 

A very small percentage of parents tell their children about the dangers of the Internet, teach them how 
to use it properly, and warn them against various criminals or other dangerous situations. The first 
problem is that not all parents are media-educated themselves, and that is why they cannot tell their 
children about the proper use of media. Beginning from childhood it is very important to teach children 
to perceive all the new information critically, to analyze it; to say that they should not trust everything, 
and weed out what can negatively affect them, or can harm their mental or emotional health. Children 
need to understand from an early age that a network is not only entertainment, but also a place that can 
be quite aggressive and sometimes cruel, and there can happen anything you do not expect at all. 

To ensure the full growth of children, to avoid mental and emotional health problems, and to educate 
media literate citizens, there is a need to introduce media education in secondary schools of Ukraine. 

However, it should be noted that media literacy projects are implemented in schools, but they are 
situational. This led to the students’ initiative of creating a social and educational project "Media Safety 
for Primary School Children". This is a new social project, the essence of which is to conduct lectures 
and workshops about different aspects of media literacy. In general, three meetings of students and 
schoolchildren were held. 
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Analysis of recent studies and publications. The international background of the research is presented 
by the studies of T. Valtonen et al. [1], T. Cherner and K. Curry [2], H. Schmidt [3], E. Schilder et al. [4], 
P. Rasi et al. [5], H. Park et al. [6]. 

In the article “Media Literacy Education in the Age of Machine Learning” [1] authors focus on the various 
educational activities for training and improving students' competencies in media literacy. Also T. 
Valtonen et al. accent on the specific pedagogical techniques that are reflected in the curricula of 
relevant classes and have been tested in several schools and universities. 

The papers “Media Literacy Education for All Ages” [5] and “Media Literacy Education from Kindergarten 
to College: A Comparison of How Media Literacy Is Addressed across the Educational System” [3] aim 
to solve the problem of working on media literacy in different age groups. Although in the second 
research the author concludes that media literacy competencies are addressed in higher education to a 
greater extent than had previously been established. So the existing gap in school education could be 
filled by using a collaboration of university students and schoolchildren.  

In the scientific works of T. Cherner and K. Curry [2], E. Schilder et al. [4] underline the importance of 
interpreting the media messages and the role of fake news in the media literacy educational process. 
At the same time, a lack of teacher preparedness and training in this area is mentioned.  

The active position of the learners is also emphasized in the article of H. Park et al. [6]. The researchers 
conclude, that students of all ages cultivate their understanding of the social impact of exploiting the 
technology and their computational thinking. 

Ukrainian scientists O. Konevshchynska [7] and S. Fiialka [8] note the role of network technologies as 
a modern educational tool. They help to optimize the educational process and improve the quality of 
media education, as well as the formation of new competencies that will respond quickly to new 
demands of the information society and improve the use of new professional tools. 

The research goal is to report the results of the social and educational project on media education for 
primary school children collaborating with students, aimed to increase the level of media literacy. 

2 METHODOLOGY 
The research methods used in this study are: analysis, generalization, and systematization (theoretical 
aspects of creating social projects); comparative method (analysis of social and educational projects on 
media literacy in Ukraine and abroad), survey method (to study the target audience) and descriptive 
method (description of the concept of the social and educational project); 5W method; SMART analysis 

3 RESULTS 
The introduction of media education in educational institutions will help to prepare the younger 
generation for life in the information society, proper communication with the media and teach them to 
use them more effectively. Media education should be a part of the studying process, where 
schoolchildren will get acquainted with all existing media and their features. 

3.1 The experience in implementing media education projects 
In the course of our research more than 20 media projects were analyzed:  

• the program "Steps to media literacy"; 
• the program "I am in the media space";  

• training course "Fundamentals of Media Literacy";  
• project "Online School of Journalism";  

• experimental system of media education "Integration of media education in the system of basic 
school and extracurricular education as a factor in the formation of media literacy and media 
competence of students";  

• research and experimental work "Creating a school system based on the principles of end-to-end 
learning";  

• various seminars for teachers to improve their skills on media literacy;  
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• conference" Media Education: European experience and Ukrainian perspectives in school and 
pedagogical education";  

• project "TeenScreen";  
• online course "News literacy";  

• online course "Media literacy: practical skills";  
• the initiatives of Ukrainian teachers like the project "Study and distinguish";  

• scientific-practical conference “Media literacy for educators";  
• forum "Alliance of Civilizations";  

• media project "Fonolandia";  

• practices of the Polish universities;  
• projects in Hungary;  

• international forums;  
• English portal "BeSecureOnline";  

• project "Medianavigator” 

One of the most famous Ukrainian courses belongs to the Academy of Ukrainian Press. Media literacy 
training programs have been developed there. The program "Steps to Media Literacy" was created for 
children of primary school age, it is designed for students in grades 2-4. After passing this program, 
students must learn: 

- the concept of mass media, their pros, and cons; 
- how information is created, transmitted, stored; 
- how the media can affect the personality; 
- how you can create your own media texts. 

The content of the program includes a large number of important topics, after which students will know 
about how to live in the information society, what are the types of communication, how to create media 
messages. They will also be able to analyze new information properly. This program is a supplement to 
the main school program and some topics are studied in various disciplines, such as computer science, 
healthcare, mathematics, physical education, etc. 

From 2017, Ukrainian journalist M. Kaftan and British director B. Skinner developed the TeenScreen 
project. They set several main tasks: to tell young people about media literacy and the basics of 
journalism, and it's all in English. Their main goal is to show children the real life of a journalist and the 
opportunity to practice a foreign language. Students search for news, process it, check for authenticity, 
write texts, speak in front of the camera, learn how to interview, work with a dictaphone and camera.  

The project is considered unique for both Ukraine and Britain, as journalism is studied in parallel with 
English. There are also additional training for parents, where adults will learn more about tracking 
geolocation on social networks, online games, and more 

Media education is slowly but surely being introduced in Ukraine. There are also initiative teachers, who 
independently implement media literacy lessons in their schools. The process is still ongoing and 
requires many steps, but we hope that soon the Ministry of Education will introduce a media literacy 
course as a compulsory subject. 

In European countries, the study of media literacy is mandatory, it is included in the main disciplines or 
optional courses are introduced. 

The study of media literacy teaches to sort information properly, to distinguish harmful from the right, 
teaches to analyze texts and correct communication. This is stated in the Grunwald Declaration (1982), 
the UNESCO Resolution (1989), the Vienna Conference on Education for Media and the Digital Age 
(1999), the Seville Conference on Youth Media Education (2002), the European Parliament Resolutions 
on Media Literacy in the World of Digital Technologies, and “A European approach to media literacy in 
the digital environment” (Commission of the European Communities, 2007). 
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For example, in Poland, media education is implemented from the earliest childhood, starting from 
kindergarten. There is a media project "Fonolandia" for children, which is designed for the little ones to 
teach media literacy from an early age. The project covers almost all cities in the country. Also, there is 
special media literacy training for parents. 

In the Czech Republic, every school is required to introduce media literacy lessons, but it is up to each 
principal to decide how many lessons per week will be held and what topics teachers will cover. The 
disadvantage is that the Ministry of Education does not elaborate on special materials that would help 
in teaching. 

Еhere is a special portal BeSecureOnline for students in England and Ireland. It helps to protect adults 
and children from online dangers. The schools are proposed to take certified specialist who talks about 
safety and rules of conducting on the Internet. Seminars are held for different age categories. Children 
aged 5-7 are considered the most difficult audience. They are told about the consequences of phone 
addiction, given advice on how to manage their pages on social networks.  

All the information is relevant, although all data is based on 2018 audience surveys. Although many 
children know the basic rules of online safety, this is not enough. They talk about how to manage bullying 
on social networks and that cyberbullying is a really serious problem and needs to be addressed. 

Children who are taught to use the Internet safely and correctly will gain valuable skills, improve their 
knowledge and be more successful in everything they do. It is important that by the age of 10-11 the 
child has already formed constructive online habits. 

3.2 Social and educational project "Media Safety for Primary School Children" 
Social and educational project "Media Safety for Primary School Children" has many reasons for 
implementation: 

• there are no similar projects collaborating university students of media specialties and 
schoolchildren;  

• the popularity of the Internet and social networks among children is growing; 

• the age of the child's first acquaintance with the network decreases; 
• schoolchildren are actively using social networks without suspecting any dangers; 

• children do not have sufficient knowledge of media literacy; 

• children's audience is the most vulnerable to criminals online; 
• the problem of bullying in schools, particularly in social networks and messengers, which needs 

to be discussed; 
• children need to know more about the proper consumption of advertising, and students of the 

educational program “Advertising and PR” can give them professional advice; 

• children need to know the rules of secure account crating in social networks; 

• the aggravation of the etiquette problems on the Internet; 
• media security is an extremely important topic for a comfortable and safe life in the information 

society. 

The project is based on several important and trendy issues. During students’ meetings with the 
schoolchildren, they had been focused on three problematic issues that later were implemented in three 
lessons. 

As a result of the discussion, the following topics were chosen for the classes: 

1 The reliability of the information provided in advertising. 
2 Security in social networks and bullying. 
3 Scams and network security. 

Before starting the project, it is necessary to determine the primary and secondary target audience. The 
socio-educational project has two primary target audiences (schoolchildren and students). The 
secondary is teachers, students, and future entrants. 
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For understanding the target audience better, the 5W analysis technique was used, the results of which 
are shown in Tables 1-3. 

Table 1. 5W analysis for schoolchildren. 

Question Characteristics 

What? Schoolchildren’s knowledge formation about media literacy in, by the method of conducting 
lectures and workshops on three topics devoted to media security. 

Who? Primary schoolchildren (7-10 years) 

Why? The need for media knowledge to use the Internet safely 

When? During 2 semesters (2020-2021) 

Where? Specialized school №24 named after O. Bilash and gymnasium №167 with in-depth study of 
the German language (Kyiv, Ukraine). 

Table 2. 5W analysis for students. 

Question Characteristics 
What? Creating a media security project 

Who? Students of the Department of Publishing and Editing (Institute of Publishing and Printing, Igor 
Sikorsky Kyiv Polytechnic Institute) 

Why? The need to master the acquired knowledge and put theoretical skills into practice. 

When? During 2 semesters (2020-2021) 

Where? Igor Sikorsky Kyiv Polytechnic Institute, specialized school №24 named after O. Bilash and 
gymnasium №167 with in-depth study of the German language (Kyiv, Ukraine) 

Table 3. 5W analysis for the general audience. 

Question Characteristics 

What? The social and educational project "Media Safety for Primary School Children" and informing 
the public about it. 

Who? Students of Igor Sikorsky Kyiv Polytechnic Institute, future entrants 

Why? Strengthen the positive image of the Department of Publishing and Editing, show that the 
department is socially active. 

When? After the project implementation 

Where? Kyiv city 

Two main target audiences were identified – schoolchildren, aged 7-10, living and studying in Kyiv 
secondary schools. The goal is to teach students media literacy and make them media-literate users of 
the Internet. Another target audience is students who study at a higher education institution and aim to 
learn to implement social projects. Also, we have identified a secondary audience – these are people 
who will know about the developed project, about our socially active life, and will see the learning 
outcomes in practice. 

Favorite social networks include Instagram, YouTube, and Telegram. All platforms are visited in most 
cases from mobile applications. The greatest activity is observed in the evening. 

Project goalы: 

1 Students must learn to design and implement social projects. 
2 Schoolchildren will form the most important knowledge about media literacy and will be told about 

dangerous situations in the network. 
3 To be socially responsible, to show that we don’t avoid important problems. 
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With SMART analysis, we can form a clearer goal and steps to achieve it. Such an analysis helps to 
check whether the goal is realistic to achieve and whether it is necessary. The project defines three 
main goals, so SMART analysis will be conducted for them (tables 4-6). 

Table 4. SMART analysis to create a social project. 

S Develop a social and educational project on media literacy for children of primary school age. 

M The result will be measured in the feedback of the school and schoolchildren. 

A The goal will be achieved through well-defined steps, a clearly defined work plan, selection of the most important 
and necessary topics for lectures, organization, and conduct of lectures-workshops for schoolchildren. 

R According to the experience of similar projects, the topic of media education is very popular and 
necessary. Achieving this goal is necessary. 

T The goal should be achieved by June 2021. 

Table 5. SMART analysis for schoolchildrens’ media literacy forming. 

S Increase the media literacy of schoolchildren so that they understand that the Internet is not only 
entertainment but also a large number of dangers to be avoided. 

M The result will be measured by how conscious and media literate the children became after the 
workshops. 
In the feedback of teachers and parents. 

A The goal will be achieved through interactive lectures and workshops on various topics related to media 
literacy. 

R The topic of media education is very popular today, because children are active users of the network, 
without media education, they will be very vulnerable to all possible threats and dangers. Therefore, the 
realization of this goal is really necessary and obligatory. 

T The goal should be achieved by June 2021. 

Table 6. SMART analysis for communication goals. 

S To show that the students of Igor Sikorsky Kyiv Polytechnic Institute are socially active and do not ignore 
important issues. 
Demonstrate the social responsibility of the department and demonstrate the real results of higher education. 
Improve the department’s image. 

M The result will be measured in the feedback of our colleagues about the project. 

A The goal will be achieved by informing the public about the project. 

R The goal is relevant, nowadays it is important to be socially responsible and take the initiative in solving 
urgent problems. It will help to form a more positive image for the department and will help increase the 
number of entrants. 

T After the project implementation 

To implement all the tasks, it is needed: 

- to study in detail the topic of social projects; 
- to be interested in similar projects on the same subject; 
- know what exactly children are interested in; 
- create the plan of the presentation; 
- prepare interesting content for lessons; 
- to conduct lectures-workshops; 
- write press releases; 
- report about the work. 
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In the autumn of 2020, the first steps were taken to implement the project. A plan was developed to 
select the most exciting and important aspects of using the Internet. 

The next step was to choose the form that will be most appropriate and interesting for children in learning 
the material. It was decided to hold lectures-workshops, and additionally create presentations with 
pictures for a better understanding of the material. Workshops are the best way to learn new material. 
During the lecture, children can listen to the new material, and during the workshop, they work with 
students and put new information into practice. It was also decided that it would be appropriate to make 
mini-films and introduce few games for a better understanding of the new material and more interest 
from students. 

As a result, three lecture workshops were held in two different secondary schools. Children are 
extremely interested in this presentation of the material; they are delighted and look forward to new 
meetings and interesting topics.  

The following teaching methods were used during the lectures: 

- presentation of basic information in a scientific-popular style; 
- demonstration of short educational films; 
- use of available examples (like the commercial of the spinner); 
- collective discussion; 
- experiments; 
- interactive game (for example, "Truth or Fiction?"); 
- mini-tests and surveys. 

4 CONCLUSIONS 
In the research, the experience of media education projects in Ukraine and abroad was analyzed. In 
Ukraine, media education is gaining momentum and is gradually being introduced in educational 
institutions. To date, a large number of textbooks and online media literacy courses have been created. 
In European countries, a media literacy course is compulsory in secondary schools. There are also a 
large number of courses, online materials, lectures on media literacy, for those who aim to improve their 
knowledge. 

The concept of a social educational project on media education for primary school children in 
collaboration with students using interactive and innovative methods was developed and implemented. 

Three lectures-workshops were held: 

1 The reliability of the information provided in advertising. 
2 Security in social networks and bullying. 
3 Scams and network security. 

The ideological part of the project was formed due to the defined target audience according to the 5W 
method. With the help of SMART analysis, the main goals were identified and the tasks were formed. 
The concept of the social and educational project was described in detail. An analysis of the most 
relevant topics in media literacy was conducted to address them during the lectures. The method of 
lecture workshops was chosen for better mastering of the material and more effective interaction with 
schoolchildren. After each meeting, the public was informed about the lectures. As a result, the social 
and educational project "Media Safety for Primary School Children" was implemented. 
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Abstract 
Active learning is framed within the constructivist theory of learning, according to which, students are 
the axis and the protagonists of the educational process, they are who decide when and how they want 
to learn, while the teacher is only a guide who guides, motivates and gives feedback to students. The 
teacher involves students in the construction of their own learning process. 

For this purpose, in the subject of Advanced Calculus of Structures, offered in the Master in Civil 
Engineering of the Higher Polytechnic School of the University of Burgos, specific aids for active learning 
have been implemented. These aids and tools have been related to the work of the Research Group on 
Structural Technologies (GITE). The objective of this work is to motivate students in the use of the Finite 
Element Method (FEM) for the design of structures, and to analyze the results comparing them with the 
experimental test of a steel box girder. 

The proposed works consist of a first stage of design and calculation of a double-supported steel box 
girder using the FEM Method, under centered and eccentric bending. In this pase, students develop a 
model with 2D shell finite elements. In the second stage, to verify the results obtained in the first stage, 
they had to work in the laboratory to set up the real test according to the model developed. They applied 
a centered and an eccentric load to the girder, to measure the deformations and deflections at different 
control points. Lastly, they acquired the data "in situ" in the laboratory, of the strain gauges and the 
LVDTs. Finally, the students prepared a document where they presented the results of the numerical 
simulation with the trial data and some final conclusions. 

This experience has been highly valued by students, with a high level of involvement and development 
throughout the semester experience. Students have increased motivation and enthusiasm, as well as 
class attendance and greater participation through the formulation of concerns related to the behavior 
of structures. 

Keywords: Active learning, finite element method (FEM), numerical simulation, steel box girder, 
verification tests. 

1 INTRODUCTION 
The civil engineer of the 21st century must have skills and competencies to adapt to the changes 
generated by globalization and technological advances, which traditional teaching methodologies do not 
seem to satisfy in technical engineering courses, where the teacher is the center of the class [1]. For 
this reason, 21st century education must provide students with tools that allow them to build their own 
learning. In recent years, new teaching-learning methodologies have been developed whose hypothesis 
is to make the student responsible for their learning, being the only one who can build it (active learning). 
This methodology is more efficient when it comes to achieving the qualities that the society of the new 
century looks for in future engineers. 

In the case of Structural Engineering courses, the aim is to train students in the proper use of materials 
to produce efficient and economical structural system designs [2]. The basic concepts to be able to carry 
out this objective are based on Newtonian mechanics. For this reason, it is possible to develop 
demonstrative experimental practices on scale, quantitative and qualitative models, directly associated 
with the concepts to be taught [3]. These types of learning practices and experiments allow a better 
internalization of active knowledge and serve as an effective support for traditional classes. 
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On the other hand, the rise of computers, which has given a series of structural engineering tools, has 
made it possible to carry out studies of complex structural systems using the finite element method [4], 
[5]. However, these types of tools have largely led to the misconception that analysis programs can 
replace the judgment of the structural engineer. In part, this is due to the fact that although students are 
continually taught that computers are a simple tool, they are never shown the limitations of the 
mathematical formulations with which reality is intended [2]. 

To contribute to the solution of this problem, it is possible to use structural models at scale (physical and 
quantitative), where students carry out measurements of analytically estimated parameters, which in 
turn allow to show the reliability of mathematical models through techniques of calibration 
(instrumentation). 

2 METHODOLOGY 
Based on the ideas presented above, the authors, teachers of the Continuous Media Mechanics and 
Theory of Structures Area of the Department of Civil Engineering of the University of Burgos, have 
designed and implemented the activity of a scaled metal box girder, to promote active and motivating 
learning environments for students. In the subject of Advanced Calculus of Structures, offered in the 
degree of the Master in Civil Engineering of the Higher Polytechnic School of the University of Burgos, 
own aids for active learning have been implemented. These aids and tools have been related to the 
work of the Research Group on Structural Technologies (GITE). The objective of this work is to motivate 
students in the use of the Finite Element Method (FEM) [6] for the design of structures, and to analyze 
the results comparing it with the experimental test of a metal box beam. 

The methodology proposed to the students consists of a first stage of design and calculation of a metal 
box girder using the FEM Method. The beam is made of 8 millimeter thick steel plates (E = 210 GPa, Ʋ 
= 0.3). The cross section has an upper width of 1000 mm, lower width of 500 mm and an edge of 250 
mm "Fig. 1". 

 
Figure 1. Cross section of metal box girder (dimensions in millimetres). 

The beam is considered bi-supported and subjected to four point loads “Fig. 2". In a first hypothesis, the 
loads will be equal and we will have a centered bending, and in a second hypothesis, the loads will be 
different, obtaining an eccentric bending. Students develop a model with 2D finite elements shell type, 
according to the geometry provided, the boundary conditions and loads “Fig. 3". 

 
Figure 2. Points of application of loads. 
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Figure 3. Finite Elements Model. 

In the second stage, to verify the results obtained in the first stage, they had to work in the laboratory to 
set up the real test according to the model developed “Fig. 4". They applied a centered and an eccentric 
load to the beam, the values of which are recorded by the respective load cells “Fig. 5 ", to measure the 
deformations using strain gauges" Fig. 6 ", and vertical displacements at different control points using 
LVDTs" Fig. 7 ". 

   
 Figure 4. Trial setup. Figure 5. Load cells. 
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 Figure 6. Strain gauges. Figure 7. LVDTs. 

In the third and final stage, they acquired the data "in situ" in the laboratory, of the load cells, the strain 
gauges and the LVDTs. To finish the learning, the students prepared a document where they presented 
the results of the numerical simulation (first stage), compared them with the trial data (second stage), 
and analyzed the values. The students present their conclusions of the test carried out and of the active 
learning model used. 

3 RESULTS 
Next, we present the results of the active learning model according to the first two stages described 
above: Numerical simulation by FEM and Experimental test in the laboratory. 

3.1 Numerical simulation by FEM 
In this first stage, the student has to generate a finite element model according to the geometry provided 
“Fig. 1 ", and the boundary conditions and loads" Fig. 2". The model has to be suitable to be able to 
obtain the deformations according to the position of the strain gauges “Fig. 8 ", and the displacements 
according to the placement of the LVDTs" Fig. 9 ". 
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Figure 8. Strain gauges position. 

 
Figure 9. LVDTs. Position 

The results of the numerical model by FEM for the state of centered bending load are included below. 
First the deformation of the metal box girder · “Fig. 10 ", and then the longitudinal deformations of the 
central section "Fig. 11". 
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Figure 10. Vertical displacements. 

 
Figure 11. Longitudinal deformations. 

3.2 Experimental test in the laboratory 
A metal box girder of 4200 mm length was tested, with a distance between supports of 4000 mm. Four 
separate point loads have been applied with 300 mm in the longitudinal direction and 500 mm in the 
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transverse direction "Fig. 2". The value of the applied point loads is controlled by load cells “Fig. 5”, up 
to a maximum value per cell of 30 kN. The test is carried out controlled by load, carrying out initial step 
of 2.5 kN to 10 kN, and another two steps of 10 kN to 30 kN “Fig. 12". During the test, a continuous 
recording of the instrumentation placed was made, both of the strain gauges “Fig. 13", as of the LVDTs 
"Fig. 14". 

 
Figure 12. Load cells instrumentation record. 

 
Figure 13. Strain gauges instrumentation record. 

 
Figure 14. LVDTs instrumentation record. 

4 CONCLUSIONS 
The activities described throughout this article have generated the following results: 
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1 The test carried out in the laboratory practice on a scale model of a metal box girder, have allowed 
complementing the topics developed in the structural engineering master classes. In this way, it 
has been possible for students to get knowledge in a more natural way and in accordance with 
their own experiences. It has been an experience highly valued by the students. 

2 As a direct consequence of the execution of these activities, student motivation has increased 
and class attendance has been permanently high throughout all the semester. There is also 
greater participation through the formulation of concerns related to the behavior of the structures 

3 The modification or complementation of traditional teaching methods must be based on profound 
reflections on teaching, education and knowledge, without ever losing sight of the subject of 
educational action: the student.  

In the light of the results, it would be highly recommended to generate this type of activities in the 
different areas of civil engineering, as well as in the different curricula of engineering programs. Likewise, 
to design and implement some type of indicator to allows evaluating the impact that procedures of active 
learning have on the teaching-learning process is suggested. 
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Abstract 
At universities for many years, teachers have focused on improving the teaching of robotics through the 
possibility of involving students in practical activities in laboratories and in cooperation with companies. 
Robotics, as a rapidly evolving discipline and increasingly demanding for industry, is constantly evolving, 
and this is closely related to the need to develop teachers' knowledge and skills in this area. Practical 
tasks assigned to students in the teaching process are a very good motivation for students, for their 
development of thinking and teamwork in solving assigned tasks, as well as for their subsequent 
facilitation of integration into production practice. Educational robots can be programmed, resp. 
controlled, using various software and hardware solutions. There are several software on the market 
that is used to operate the robot, such as off-line simulation software ABB Robot Studio, RoboDK, 
DobotStudio, etc. Today, there are a large number of different freely distributable extension platforms 
on the market for creating management programs. Arduino is one of the most widely used platforms in 
the world. It is very popular in several areas, especially for its wide range of uses. It is most often used 
in electronics, 3D printers as well as to control production processes and robots, due to its small size 
and ease of programming. Various plug-ins and devices can be connected to the device for a wide range 
of ports. A suitable tool for teaching robotics is the Dobot Magician educational robotic arm, which is 
used mainly for practical teaching at secondary schools and universities. Several expansion modules 
can be purchased for the Dobot robotic arm, such as the Arduino Kit, primarily intended for the possibility 
of developing students' teaching in the field of programming small educational robots. Part of the 
additional educational set Arduino Kit from the company DOBOT is a microcontroller board Arduino 
Mega 2560, for which the company has developed an expansion platform with connectors for connecting 
other devices, such as buttons, LED identifiers, voice module and camera. This set becomes an 
interesting solution for developing students' understanding of programming extended robot movement 
commands via the Arduino Mega 2560 microcontroller with ATmega2560 processor, which provides all 
required calculations with direct integration on the main board of the Arduino programming set. The 
student as a programmer is able to implement various projects with the help of the Arduino Kit, based 
on the required functions that the robotic arm and Dobot accessories have to perform. The article deals 
with the description of the accessories of the Arduino Kit with a reference to the possibility of additional 
programming of the Dobot Magician robot control. Through the programming set, the student is offered 
the opportunity to work with software and hardware, as well as to develop their skills and imagination in 
creating interesting projects in the field of educational robotics. 

Keywords: Education; Programming; Dobot; Arduino Kit; Robotics. 

1 INTRODUCTION 
Robots are inseparable part of human daily life. We can meet them at home, at work or in the educational 
process in schools. Educational robotics is currently enjoying great growth. More and more schools and 
organizations are reaching for robots, through which they convey to students the knowledge of various 
scientific disciplines [1]. Practical demonstrations and direct interaction with the robot is a popular 
combination and a strong motivating factor for students' personal development. Educational robots have 
been used around the world for a long time, but only in recent years has their demand increased 
significantly [2]. As a result, new specialized departments with a focus on robotics are being created in 
schools. These robots can greatly contribute to the general intelligence and motivation of the student to 
learn. The robot can quickly become funny and educational tool in the educational process. Using 
robots, students have the opportunity to gain important knowledge from several technical fields such as 
information technology, electronics, mechanical engineering and others [3]. Students get much better 
results in the study if they are educated on practical demonstrations. Educational robots are a very 
suitable tool in this regard, because the student can verify own work almost immediately in the form of 
active interaction with a real robotic device [4]. 
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Many universities around the world are currently working on research and educational tasks that bring 
new innovations in the field of robotics, thus ensuring the constant development of the scientific field. 
An example is research at the ETH University in Zurich, where Marcel Schuck researched the 
development of a robotic gripper that can handle small and easily damaged objects without affecting 
robotic gripper in any way. The principle of manipulation is based on the propagation of ultrasonic waves 
of a phenomenon known as acoustic levitation [5]. The Chinese University of Mining and Technology 
has set up a laboratory of intelligent robots of DOBOT company. The main idea of the project was 
supported by the lack of knowledge of students in the field of robotics. The main purpose of the 
laboratory was to work with experimental hardware and software equipment designed to teach robot 
control, basics of robotics, design and application of systems. In 2019, Shenzhen hosted a robot 
performance by DOBOT company, which was marked by the modern age and the development of 
creativity. Using Dobot Magician robots, a total of 56 robots danced to the designated song. Using 
external I/O link interfaces, the robots were interconnected for their communication. DOBOT company 
created the World Robotics Olympiad (WRO 2019) in Hungary. The event had to arouse the participants' 
interest in robotics. The Olympics were divided into different categories, such as intelligent control, smart 
home, work automation and more. New educational devices and practical examples from the 
development of robotics were also presented at the event. Universities open up space for manufacturers 
and carry out research activities, such as intelligent logistics, laboratory projects, simulations of 
production lines. Universities have agreed cooperation with companies such as Volkswagen, Tencent, 
Alibaba and others. The most well-known universities where such research is carried out with the 
participation of robots are the University of Technology Sydney, Oxford University, Shanghai Jiaotong 
University, Harbin Institute of Technology, McMaster University (Canada), Shandong University, 
Johnson & Wales University (USA), Tsinghua University, Taiwan National Tsinghua University and 
others. Educational robots have a wide range of applications, both in the educational sphere and in 
production. One of the many applications that are used in the world is the training of employees using 
educational robots. The Volkswagen Group is one of the largest automotive groups in the world. They 
need a large number of qualified employees to operate the production lines and therefore they decided 
to create a small model of the production line simulating the assembly line of a real car for training its 
employees and acquainting with the production process of the carmaker's visitors. They were based on 
a bus model, which was gradually completed on a small model production line supplemented by 
monitors, on which the actual production was presented. This production simulation was performed 
using six Dobot Magician robots and three sets of linear rails. The robots were controlled by a PLC 
system, which is designed to control production processes and ensure synchronization of the entire 
production line. 

2 CONTROLLING AND PROGRAMMING OF EDUCATIONAL DOBOT ROBOTS 
Robot programming can be generally divided into online and offline programming [6], [7]. Online 
programming takes place directly at the workplace. The worker actually manipulates the robot manually 
or controls it using portable devices. Offline programming takes place in a virtual 3D environment using 
computer simulation, which results in the development of a robot control program [8], [9]. Educational 
robots of the company DOBOT can be programmed, resp. controlled using various software and 
hardware solutions. There are several programs that can be used to operate these robots, e.g. Dobot 
Studio, Dobot Blockly, Dobot Vision and expansion hardware modules such as Dobot Arduino Kit or 
Dobot Vision Kit. Dobot Magician is a multi-purpose robotic accessory that is used mainly for practical 
training in schools and manufacturing companies. The robotic arm consists of specialized components 
such as a rigid aluminium frame and micro-stepper motors used to move the robot structure in four axes 
with an accuracy of the feed step of 0.2 mm. Other expansion accessories include a vacuum pump, 
suction cup, gripper, laser engraving kit, 3D printing kit, pen for writing and drawing, Wifi communication 
and Bluetooth module, joystick and many other external components. It also allows several methods of 
robot control, e.g. computer, mobile application, voice, Leap motion and gestures. It also includes SDK 
serial port and a special motion control interface that is used primarily by advanced programmers to 
create code using the C programming language [10]. 

2.1 Accessory Dobot Arduino kit 
The Dobot Arduino Kit accessories are developed by DOBOT company, which is exclusively designed 
for their products and specifically for the Dobot Magician robotic arm. The given accessory is an 
extension set for robotized workplace design, programming and robot control. The set contains an 
Arduino Mega 2560 microcontroller board, for which DOBOT company has developed an expansion 
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platform with connectors for connecting other devices such as buttons, LED indicators, voice or camera 
module. Using the Arduino Kit, users can carry out various projects based on the required functions that 
the Dobot accessory and the robot itself should perform [11]. Figure 1 shows the individual components 
of the Dobot Arduino Kit module accessory. 

 
Fig. 1 Accessory set Dobot Arduino Kit. 

2.2 Microcontroller Arduino mega 2560 
The Arduino platform is one of the most widely used and freely distributable platforms in the world, 
designed to implement a number of projects thanks to its wide range of uses. The difficulty of operating 
this platform is simple and can be handled not only by an experienced user, but also by a beginning 
programmer who does not have much experience in this area of programming. Due to the simple and 
easy-to-understand programming tools and the possibility of observing physical processes in real time, 
the technical equipment of this platform is maximally suitable for the teaching process, as well as for the 
design of various automation systems and robots [9]. The device is most often used in electronics, 3D 
printers and to control robots due to its small size and software control options [12], [13]. For a wide 
range of ports, it is possible to connect various additional modules and devices. The main part of the 
Arduino is the ATmega2560 microprocessor, which provides all device calculations. It is integrated 
directly on the main board with a microprocessor operating frequency of 16 MHz. The main board 
contains 54 digital I/O connectors, 12 analogy pins, 15 PWM pins, USB power port and a connector for 
powering the network adapter. Flash memory is 256 KB. 

To expand the working possibilities of use, the company DOBOT has developed an expanding 
connector board, which fits into the pins located on the Arduino Mega board. The expansion connector 
board is used to connect all modules of the Dobot Arduino Kit. The ports are specially adapted for 
specific modules. On the board is possible to find connectors for connecting the robot, Pixy2 camera 
module, voice module and other expansion ports. The board also contains LED indicators and a reset 
button to delete the recorded program. Figure 2 shows the individual parts of the Arduino Mega 2560 
microcontroller and the expansion board for connecting Dobot Arduino Kit modules. 
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Fig. 2 Microcontroller Arduino Mega 2560 and expansion board for Arduino. 

3 IMPLEMENTATION OF THE DESIGN OF ROBOT MANAGEMENT WITH 
DOBOT ACCESSORIES ARDUINO KIT 

The Arduino platform is often used to develop systems that control sensors and switches. These 
systems can control (to some extent) the operation of sensors, motors and other devices. Modules 
based on the Arduino platform can be standalone, but they can also work with software running on a 
personal computer. Currently, there is a large number of different freely distributable programming 
platforms on the market. Arduino IDE is a program designed for writing and recording programs for the 
Arduino board. The program uses language C++ to create code, which is one of the world's most widely 
used languages for creating codes. Arduino uses a number of materials and libraries that can be used 
to simplify programming [14], [15]. To start working with the Dobot robot and extension modules, it is 
necessary to add libraries to the Arduino IDE program, which are in the *.zip file format. Libraries contain 
pre-programmed special commands for performing various activities. Specifically, for the Dobot Arduino 
Kit accessory, it is necessary to add the Magician, Pixy2 and SmartKit libraries to the programming 
environment to guarantee the compatibility of the robot to perform the basic modular activities of the 
accessory. Subsequently, it is necessary to define ports for connected peripheral devices. In Figure 3 it 
is possible to see the basic environment of the Arduino IDE program. 

 
Fig. 3 Work environment of Arduino IDE. 

Using the Arduino IDE graphical interface, the Dobot Magician robot and the Arduino Kit set, a simulation 
of the movement of the robotic arm was performed, for using a vacuum suction cup to lift the manipulated 
object and move it to the desired location. The necessary interfaces were created by electronically 
connecting cables intended for mutual communication. The wiring diagram of the used components is 
shown in Figure 4. 
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Fig. 4 Wiring diagram of the used components Dobot Arduino Kit. 

The necessary libraries (SmartKit and Magician) were inserted into the Arduino IDE program using the 
#include command, which defines the commands that will be called during programming. It is not 
possible to verify the program without selecting the correct libraries. The #define command has defined 
ports belonging to specific I/O devices. Each device must have a well-defined communication interface. 
The void setup function was further defined. The void setup function is only run once or it is loaded each 
time the Arduino board is turned on or reset. The function initializes the variables, reads the selected 
libraries and serial communication, through which the device communicates with the serial monitor. 
The void loop function represents an infinite cycle. Initially, local variables were defined that are specific 
to a particular cycle. The int data type defines that only integers can be in variables. All variables must 
be defined as null at the beginning of a new cycle, in order to deactivate pre-selected called commands. 
The individual commands for the axis of rotation of the joystick and the buttons have been assigned for 
better orientation and manipulation with the program code to the new variables. In Figure 5 it is possible 
to see the notation of the void setup and void loop functions. 

 
Fig. 5 Function void setup a void loop. 

Eight if conditions were created in the created program, which ensure that if the condition is met, the 
value specified in the condition itself is written to the direction variable. The control structure of the switch 
branches the program into eight parts. According to the value written in the local variable direction, the 
value is compared with the time branches and a series of commands are executed according to the 
match found. The Serial.println command allows you to send content in parentheses to a monitor using 
a serial line. The pre-programmed command Dobot_SetPTPCmd, which is called from the added library, 
sends the robot according to the specified coordinates to the defined location depending on its current 
position. The break function ends the running cycle and the program continues to run. In Figure 6 it is 
possible to see the program notation of the switch function. 
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Fig. 6 Function switch. 

The switch case 7 branch switches the suction pump for the suction cup on and off. If the blue button is 
pressed once, the vacuum pump will start. If the blue button is pressed a second time, the pump will 
stop sucking in air. Using the Dobot_SetEndEffectorSuctionCup command, the vacuum pump can be 
turned on or off, depending on the written true or false notation command. The blue LED indicates 
whether the pump is running or idle. Switching the LED light on and off is controlled by the 
SmartKit_LedTurn command, depending on the program setting on or off, and whether voltage is applied 
to the LED identifier. The notation of the commands for controlling the vacuum pump is shown in 
Figure 7. 

 
Fig. 7 Commands for controlling the vacuum pump. 

Below the structure of the switch function, there are 100ms delay commands for delaying the program 
by the required time and functions for turning off the red and green LED identifiers that are used in the 
program. After playing the iteration, the cycle is repeated until the program is interrupted. 

4 VERIFICATION OF FUNCTIONALITY OF ROBOT CONTROL IN SCHOOL 
LABORATORY AREAS 

The designed educational robotic workplace consists of several parts of the expanding modular 
accessory Dobot Arduino Kit. A program for controlling the basic commands of the Dobot Magician robot 
was created in the graphical interface using the Arduino IDE software, which was then uploaded to the 
Arduino Mega microcontroller board stored in the manufactured control panel with the components of 
the Dobot Arduino Kit. Through the control panel, which has integrated I/O devices for direct interaction 
with the robot, consisting of an analogy joystick and 3 buttons, to the robotic arm were sent commands 
to control it (Figure 8). The red button can be used to position the robot arm downwards and the green 
button to position it upwards. The blue button starts the vacuum pump, by means of which the suction 
cup catches the manipulated object. Using the joystick, it is possible to control the movement of the arm 
in all directions and change its position and orientation. Pressing the red button and then pressing the 
blue button a second time the vacuum pump control motor will turn off. When any of the color-coded 
control buttons is pressed, the corresponding LED light with the same color indication lights up at the 
same time. 
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Fig. 8 Verification of functionality of controlling in school laboratory areas. 

5 CONCLUSION 
Due to the current development of electronics, we can register many manufacturers on the market who 
are engaged in the development of microcomputers. These include various companies such as Arduino, 
Onion and Raspberry. Arduino is an open source programmable board that can be integrated into a 
system of a wide range of creative projects. It also offers a range of software tools, hardware platforms 
and documentation that allow users to develop creativity in many areas of design using this advanced 
technology. Thanks to the free access to work on assigned tasks and thus expand students' skills and 
experience associated with programming in the Arduino IDE software environment and hardware 
equipment. The opportunity opens up for students to be involved in solving a large number of 
programming tasks. At the same time, it offers the possibility of implementing new projects by involving 
students in creative activities using the available modular accessories and software tools from Dobot. 
The projects created in this way can be further connected with industrial technical equipment and work 
on tasks whose practical experience in programming and functional verification of robotic devices is also 
required in production practice. Through this interaction, the student acquires enough knowledge to work 
with technical equipment, which will provide him an easier entry into the work activities of the future 
profession. Based on the features of the Dobot Magician educational robotic arm in conjunction with the 
Arduino Kit expansion kit, it can be stated that it can fully cover the teaching of both students and future 
employees, and enable the acquisition of required skills in robot control and programming. The acquired 
experience in the field of educational robotics subsequently enables an easier way to the transition of a 
quick learning of programming and control of industrial as well as collaborative robots used in real 
practice. Thanks to a wide set of instructions, speed and accuracy Dobot educational robots are among 
the best educational robots for teaching and training today. 
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ENVIRONMENTAL EDUCATION IN THE CHEMICAL ENGINEERING 
DEGREE: EXPLORING THE POTENTIAL OF BIOPLASTICS AND 

BIOCOMPOSITES 

F. Serra-Parareda, Q. Tarrés, M. Delgado-Aguilar, H. Oliver, M. Alcalà 
LEPAMAP+PRODIS research group, Universitat de Girona (SPAIN) 

Abstract 
The production, use and disposal of plastic materials, most of which are non-biobased neither 
biodegradable, have derived in serious environmental issues that need to be solved. As an example, 
few plastic-made products are recycled, approximately less than 10 %, whereas the rest of the plastics 
either remain in the environment for long periods or are burned in incinerators. For this reason, the 
scientific community and institutions are struggling to find alternatives to plastic materials, or at least 
reduce its consumption. A clear example is found in the prohibition of certain single-use plastic items 
as imposed by the EU legislation. In this environmental transition, engineers are called to take an 
active role in the development of novel materials, in issues such as design, production and eventual 
use and disposal of products. Consequently, it is expected that new engineering graduates should be 
completely aware of such environmental problems caused by plastic, which are intensifying year over 
year, as well as of the potential alternatives and solutions. However, this need to integrate 
environmental education to students contrasts with the existing lack in the engineering curricula 
towards such issues. For this reason, this work explores the possibility of developing educational 
experiences to engineering students with the purpose of focusing the interest of students and make 
them more conscious of the current environmental problems. 

LEPAMAP-PRODIS research group from Universitat de Girona aims at the development of greener 
materials by replacing those petroleum-based plastic materials by biobased and biodegradable ones. 
Such plastics are usually referred to as bioplastics, and their higher cost and typically lower 
mechanical performance than conventional plastics makes them a less competitive option. Thereby, 
the development of composite materials combining bioplastics and natural fibers has been broadly 
described as a viable solution to reduce the material’s cost and improve its properties. 

Overall, in this work, a demonstration experience was given to second-year chemical engineering 
students, consisting of a (i) theoretical part, (ii) experimental part, and (iii) evaluation part. During the 
experimental part the students could interact with a variety of bioplastics and composite materials, from 
its processing and final testing. The student’s opinion on the activity was assessed by a satisfactory 
survey, whereas the didactic usefulness of the activity was evaluated by means of a theoretical test. The 
obtained results evidenced the great enthusiasm and interest shown by the students throughout the 
whole experience, which contrasted with a clear lack of knowledge in this field. 

Keywords: Chemical engineering, experimental working, bioplastics, composite materials. 

1 INTRODUCTION 
The increasing environmental awareness in our society demands for new educational strategies in the 
mark of universities to embrace the principles of sustainability. It is suggested that transitioning 
towards a circular economy and more sustainable development requires a systematic change, 
especially in the engineering sector in issues such as product development, design, and final use and 
disposal of this product [1]. As an example, it is known that engineering design may generate key 
innovations for complex problems, as those specified in the Sustainable Development Goals (SDGs). 
Overall, it is claimed that engineering degrees should integrate sustainability education to promote 
environmental awareness and care within graduates [2]. 

However, incorporating such skills and knowledge to the engineering curricula is not as straightforward 
as one may think. The engineering curricula has typically a full quota of content, which hampers the 
implementation of new concepts. Further, time should be spent in training professors and in 
developing new teaching strategies. Hence, the present work aims to integrate sustainability education 
via educational activities. Such activities should emphasize experimental working rather than purely 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3919



theoretical teaching methods, with the purpose of focusing the interest of the students by making their 
learning more enjoyable and challenging.  

One of the greatest environmental challenges that our society faces nowadays, and that engineers should 
be aware of, relates to the use and improper management of petroleum-based plastic products. In recent 
years, plastics have become an integral part of our daily life. This is mainly due to the efficient and cost-
effective performance of plastic in many fields, outperforming competing materials such as wood, metal, or 
glass. With such properties and constantly increasing world population, it is predicted that the worldwide 
plastic consumption will continue to increase, thus contributing to waste generation [3].  

The largest drawback associated with the improper management of plastic products relates to the non-
biodegradable nature of such materials, which after its disposal remain in the environment causing 
irreparable damage to the ecosystems. So far, three strategies have been proposed to address the issue 
of plastics: (i) proper management of plastic wastes by promoting efficient recycling strategies, (ii) reduce 
plastic consumption (i.e., prohibition of single-use plastics), and (iii) replace conventional petroleum-
based plastic, also called commodities (PP, PE, PS), by biobased and biodegradable plastics.  

From the authors’ perspective, options (i) and (ii) pose great difficulties since they are subjected to the 
consumers’ will and opt for a radical reduction of the plastic consumption, which is deemed unfeasible 
nowadays. Hence, the alternative stands for the use of eco-friendly plastics which are biodegradable 
and if possible, biobased. However, such eco-friendly plastics, usually referred to as bioplastics, are 
less competitive than commodities because of their lower mechanical properties and higher production 
costs. Therefore, mixing bioplastics with natural fibers to obtain composite materials has been 
reported to reduce the final cost of the product, due to the significantly lower cost of natural fibers, and 
enhance the properties of the final material [4]. 

In this context, LEPAMAP-PRODIS research group from Universitat de Girona aims at the 
development of greener materials to substitute conventional petroleum-based products. It is one object 
of the research group to study the great potential of lignocellulosic materials and natural fibers as 
plastic reinforcement to make such bioplastics a more competitive option. It is a second object of the 
research group to diffuse the interest in sustainable materials within high school and university 
students. For all the above-mentioned, the research group developed a demonstrative experience 
addressed to second-year chemical engineering students to raise their awareness on the 
unsustainability of plastic products, and on the potential of bioplastics and natural fibers.   

2 METHODOLOGY 
The activity was addressed to second-year chemical engineering students, and it was conducted 
inside the LEPAMAP-PRODIS research group installations in Universitat de Girona. The activity was 
performed to two different groups, labeled as Group 1 and Group 2, of 15 students each. The whole 
activity lasted about 3 hours and it was divided in three different parts, being a (i) theoretical 
introduction, (ii) experimental part and (iii) evaluation of the activity. 

The main objectives of the experience are defined below: 

a) Raise environmental awareness amongst students  
b) Focus the interest of the students through their direct participation and experimental working 
c) Acquisition of new knowledge and skills related to sustainability 

During the first part of the activity, the students were given a brief theoretical introduction on important 
sustainability issues such as circular economy, plastic pollution, bioplastics, lignocellulosic materials, 
amongst others. Then, the different steps of the activity and experimental layout were explained to the 
participants.  

The experimental part of the activity, which lasted about 2 h, aimed at focusing the interest of the 
students through their direct participation and contact with the equipment. First, the students could 
interact with some of the most promising bioplastics such as polylactic acid (PLA), thermoplastic 
starch (TPS) and biobased polyethylene (BioPE). In addition, for comparison purposes, the students 
were shown some commodity plastics such as polyethylene (PE) and polypropylene (PP). Then, the 
bioplastics and natural fibers were manufactured to obtain composite materials. First, the natural fibers 
and bioplastics were melt-extruded. The resulting composite materials were pelletized by means of a 
knives mill. The obtained pellets were then processed by means of an injection molding machine to 
obtain standardized specimens that would be posteriorly used to determine the mechanical properties 
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of the materials. The obtained results from the mechanical tests were compared with the reported for 
commodities. Overall, it is observed that the experimental part allowed the direct interaction of the 
students with the materials and equipment.  

The final part of the activity consisted of an insightful evaluation. The evaluation was performed from 
three different perspectives, being (i) the supervision of the activity by the professor, (ii) a theoretical 
test to assess the didactic effectiveness of the activity, and (iii) a satisfaction survey to get the opinion 
of the students. Such evaluation methodology aimed at assessing the degree of achievement of the 
above-mentioned objectives, so objectives a), b) and c) could be evaluated by means of a satisfaction 
survey, through the professor’s supervision, and by means of a theoretical test, respectively. Figure 1 
schematically presents the workplan followed in this work. 

 
Figure 1. Workplan of the present investigation. 

3 RESULTS 
The activity was evaluated from three different perspectives, as specified in the previous section. The 
results’ subsections are also divided according to the evaluation of the activity. 

3.1 Professor’s evaluation 
The students showed great enthusiasm and interest throughout the whole activity, especially during 
the experimental part. The professor highlights the utility of working hand-to-hand with the equipment 
and materials to focus the interest of the students towards the activity, finally making the experience 
more enriching and challenging. The students found particularly interesting the different steps of the 
manufacturing process, from the mixing of the raw materials to the injection molding process. 

Testing the materials’ properties was also an essential part of the activity, since, according to the 
students’ opinion, this step helped them understand better the purpose behind the production of 
composite materials as well as the role of natural fibers as plastic reinforcement. As an interesting 
outcome, it was observed that the properties of bioplastics were clearly improved, overcoming the 
ones of commodity plastics, after the addition of natural fibers.  

It must be mentioned that, in addition to the enthusiasm and interest shown by the students towards 
the experience, they also encountered some difficulties in understanding the new concepts. Such lack 
of knowledge in the field of bioplastics and composite materials can be easily attributed to the actual 
void in the curricula towards such concepts. All in all, that was in part expected, and indeed the 
purpose of this activity was to bring such concepts closer to the students.  
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Finally, the professor suggests adding a further step to the activity, which could be a product design 
via graphical software or an environmental impact assessment analysis of the new material. Those are 
areas contained in the engineering degree, thus, incorporating them to the activity would make the 
whole experience more interdisciplinary and enriching.  

3.2 Theoretical test 
The didactic usefulness of the activity was assessed by means of a theoretical test consisting of 10 
questions (Q1 to Q10) with four possible answers each. Questions Q1 to Q5 had to do with concepts 
explained during the introductory part of the activity, whereas questions Q6 to Q10 aimed at assessing 
the utility of the experimental part of the experience. Figure 2 the percentage of students that 
answered correctly to each question.  

 
Figure 2. Percentage of success in the theoretical test. 

Figure 2 shows that the activity was didactically effective since most of the students answered 
correctly to the questions, as denoted in the elevated percentages of success. Note that the results 
obtained in questions Q1 to Q5 were comparatively lower than the ones obtained in questions Q6 to 
Q10. As above-mentioned, questions Q1 to Q5 aimed at assessing the usefulness of the introductory 
speech, whereas the remaining questions (Q6 to Q10) were directly related to the experimental part of 
the activity. It is concluded that the experimental part of the activity was more useful, at least in 
didactic purposes, than the introductory part. This agrees with the professor’s evaluation, as it was 
observed that the students showed increased enthusiasm when working hand-to-hand with the 
machinery and so they paid more attention to the activity. 

Out of the theoretical test and professor’s supervision, it is confirmed that the students had difficulties 
in handling some important sustainability concepts, principally those related to the field of bioplastics 
and composite materials. The students also encountered difficulties in understanding the purpose of 
circular economy. The authors thinks that such concepts such be comprehended by a chemical 
engineering in view of the unavoidable environmental transition.  

3.3 Satisfaction survey 
In addition to the professor’s supervision of the activity and theoretical test, a satisfaction survey was 
given to the students to assess their degree of satisfaction and willingness to repeat the activity. The 
test was also useful to get the students’ opinion on possible improvements that could be implemented 
in similar upcoming activities. The survey consisted of 5 closed-ended questions that the students 
could rank from 0 to 10 depending on their degree of satisfaction, and two open-ended questions 
where the participants could give their free opinion on the activity. The results of the satisfaction 
survey are presented in Table 1. 
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Table 1. Satisfaction survey. 

Closed-ended questionnaire 

                                                                                                                                         Qualification 
Question 1 
Do you think the activity was useful? 

9.0 

Question 2 
Would you like to see sustainability education applied in the engineering curricula? 

8.8 

Question 3 
Did the experimental part of the activity helped you understand better the concepts? 

9.5 

Question 4 
Would you recommend the experience? 

8.5 

Question 5 
Did the experience satisfy your expectations? 

8.3 

 

Open-ended questionnaire 
Question 1 
Could you make a global evaluation of the activity? 

Question 2 
Could you suggest possible improvements for further experiences? 

Positive feedback was received from the students as reflected in the high qualifications obtained in the 
satisfaction survey. The highest qualification was observed in question 3, where it is certainly indicated 
that the students found the experimental part of the activity much more engaging than the introductory 
speech, fact that agrees with the results from the theoretical test. Question 1 and Question 2 also 
received high qualifications, suggesting that sustainability should be viewed as an indispensable tool for 
engineers and so it should be incorporated to the curricula. Slightly lower qualifications were obtained in 
Question 4 and Question 5; however, the results are still high enough to be deemed as positive. 

Regarding to the open-ended questionnaire, the students clearly supported the usefulness of the 
activity given the (i) need to promote sustainability in the engineering sector, and (ii) the relevance of 
applied learning methods. The students considered essential to observe the different steps of the 
production process to understand better the concepts. As possible improvements, it was suggested to 
make the introductory part briefer. Also, the students suggested to add a further step to the 
experimental part of the activity that could involve other areas of the engineering sector, for instance, 
an economic or environmental assessment of the developed material.  

4 CONCLUSIONS 
Engineering graduates are called to take an active role in the transition towards a more circular 
economy and sustainable development. Therefore, it is essential to train engineering students to 
overcome the forthcoming environmental challenges. One major environmental challenge that our 
society is facing is related to the improper management of plastic products after their use, most of 
them burned or landfilled damaging the ecosystems, whereas only a minor portion is recycled. 
Bioplastics, and their combination with natural fibers to obtain composite materials, stand as promising 
alternative materials to conventional petroleum-based plastics. 

The incorporation of new skills and knowledge to the current engineering curricula is deemed a long-
term process, hence, this study offers the opportunity of gradually integrating such sustainability 
concepts via educational activities, emphasizing on experimental working rather than purely 
theoretical. Hence, the research group LEPAMAP-PRODIS from University of Girona developed an 
activity addressed to second-year chemical engineering students where the participants could interact 
and observe the different steps of the manufacturing process of biocomposites and evaluate their 
potential as replacement of conventional plastics. 
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The success of the activity was evaluated from the direct supervision of the teacher, a theoretical test, 
and a satisfaction survey. All in all, it was concluded that the experimental part of the activity was key to 
engage and focus the interest of the students towards the experience. Besides, the theoretical test 
proved the didactic utility of the activity. From the satisfaction survey, the students showed real interest in 
repeating such type of activities and in introducing sustainability education to the engineering curricula. 
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Abstract 
Mathematics has always been the subject of many debates, especially in relation to the process of 
education. One of the questions in the mathematics education is orientation on developing the key 
competences because it is the important characteristic of quality teaching. For this reason, many of the 
world's leading experts agree that the core of key competencies for life and work in the future world is not 
only the acquisition of basic literacy (i.e., linguistic, mathematical, science, ICT), but the ability to solve 
problems as a common part of everyday life. It’s because in these tasks the elements and concepts are 
interconnected not only from mathematics but from different fields, requiring different solutions. 

The development of the competence to solve problems can be in teaching mathematics quite well 
aligned with a specific content - when dealing with emerging competence to solve problems, students 
must virtually use their industry knowledge and skills. Troubleshooting following school content can 
increase the attractiveness of the curriculum and points to its interconnection with real life, both can 
lead to its deeper understanding. This kind of developing competences is mainly created by the 
teacher in special educational situations. These situations represent a specific time and place in which 
a student is exposed to the teacher’s influences, having their specific learning objective, to which the 
student reacts in some way. 

A look at how the competence to solve problems can be developed in teaching and what influences 
this process is one of the main goals of this paper. The introduction part contains the theoretical 
definition of the concepts of educational situations and competence to solve problems. This theoretical 
basis is followed by the qualitative research focused on the analysis of competence to solve problems 
in specific educational situation, implemented on high school students in the Czech Republic. This 
analysis includes an experiment, interviews and personal questionnaires. The data are qualitatively 
processed and contribute to understanding the use of educational situations that develop competence 
to solve problems in teaching process. 

Keywords: mathematics, competence, problem solving, educational situation, teaching, students. 

1 INTRODUCTION 
Developing of problem-solving competence tends to be constructivist inherently. An opportunity to 
develop competence can be considered as a learning task to solve problems, (a) which concerns the 
real life of students, (b) which cannot be solved simply by applying the usual algorithm, (c) for solving 
the situation context and (d) which connects multiple content areas. [1] 

If having competence in a certain area means being able to act successfully in it, then having the 
competence to solve problems means being able to successfully solve problem-oriented situations.  
Problem-oriented situations are situations that contain a certain incompletely structured problem, so 
they are characterized by a mismatch between the current state and the target state, while some 
elements (initial state, target state or operations by which the initial state can be reached to the target 
state) are not exactly known. Since the competence to solve problems can be developed through 
learning and its acquisition is tied to experience from appropriate situations, the creation of problem-
oriented (educational) situations also becomes supportive for teaching. [2] 

The emphasis on the development of competencies as the main goals of education can be seen as an 
opportunity to strengthen constructivist principles in teaching. The development of problem-solving 
competence tends to take a constructivist approach by its very nature, through such educational 
situations in which student problem-solving competence is developed. The approach in this paper 
considers an opportunity to develop problem-solving competence in an educational situation, the core 
of which is a learning task (problem-oriented), and which takes more account of the role of individual 
actors. 
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2 THEORETICAL BASIS 
The concept of an educational situation we understand as "a specifically defined compliance of 
external circumstances, time-limited, during which an individual is exposed to particular influences on 
which responds in some way". [3] An educational situation represents a specific time and place 
constraint in which an individual is exposed to the teacher's influences having their specific learning 
objective, to which the student responds in some way. Similarly, we can cite a definition as "part of the 
learning process defined by time, place, and content of teaching". [4] 

The educational situation is divided into two parts – core and cover. The core consists of a learning 
task. The cover consists external and internal situational circumstances. The internal situational 
circumstances are formed by the psycho-didactic transformation represented by the activities of the 
teacher and the cognitive transformation, which already forms the activities of the students. External 
situational circumstances then describe what the teacher and students enter into the whole process 
with and what needs to be taken into account. [2] 

 
Figure 1. Educational situation. 

The core of any educational situation is usually a learning task that can be defined as a “didactic 
construct, whose assignment encourages the student to solve a particular problem to lead the student’s 
learning and develop his competences”. [3] Defining the role of teaching can generally be regarded as a 
"challenge to action". In this case, the mathematical learning task is a challenge to mathematical action. 
For example, a mathematical learning task is a linear algebraic equation with one variable, a word 
problem task with a subject from the field of financial mathematics, or a non-standard (problem) task 
requiring the discovery of a solution strategy, etc. In our case, the core of the educational situation is a 
problem-oriented learning task developing the problem-solving competence. [5] 

The exact definition of the cover is based on the linguistic terminology introduced by Eco (2004) - ie 
context, co-text and circumstance. Circumstances are perceived as a set of factors that may affect the 
classification of a given learning task. In the spirit of the context, we will use the concept of external 
situational circumstances, we will consider the co-text as internal situational circumstances. By 
external situational circumstances we mean all the knowledge, experience and skills that a student 
can use in solving a given task, as well as what the actors "bring" from the culture (ie what cannot be 
related only to the given situation). [6] 

At the same time, we include among them the motivation and activity of students, their individual 
communication skills, the ability to cooperate, etc. The second of the actors in the educational process 
- the teacher - is also reflected in external situational circumstances. On his part, we find as external 
situational circumstances his knowledge of the issue, didactic and communication skills, the size of the 
class he works with, the materials he will provide to the students, the time schedule, etc. It is therefore 
not only about personality characteristics, but also about the means that the teacher will use in the 
educational process and influence its course with them. External situational circumstances enter the 
given educational situation to a certain extent from the outside, it is necessary to take them into 
account in teaching, take them into account and work with them, but the possibilities of influencing 
them are limited. [4] 
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In accordance with Eco's definition [6] of the co-text, we consider the way in which a learning task is 
grasped in a specific lesson (ie when, how and why it is given in a given lesson, how it is solved, etc.) 
to be internal situational circumstances. We therefore call them everything that the teacher usually 
does towards the task (introduction of the topic, repetition of concepts, context, reminder of algorithms, 
subsequent evaluation of cooperation, activities, etc.), as well as all interactions between teacher, 
student/students and curriculum (eg solution phase problem-oriented learning tasks). The internal 
situational circumstances of the task also reflect the external situational circumstances that the student 
brings with him to the solution of the task and the external circumstances that are on the side of the 
teacher. Both types of circumstances are related to the learning task, for example, we find the 
motivation of students as an external situational circumstance - it enters the task from the outside. 

2.1 Problem-oriented learning task 
As was mentioned, the learning task we understand as an incentive for an activity, which usually takes 
the form of a question. Hartl and Hartlová (2000) characterize learning activities as activities aimed at 
acquiring knowledge and skills, habits, attitudes and forms of behavior of different content and at 
different degrees of complexity, which is based on cognitive activity. In this context, we will consider as 
a learning task any stimulus calling for learning activities. [7] 

Slavík, Dytrtová and Fulková (2010) summarize that the learning task, among other things, establishes 
an educational situation and conditions its form, organization and course. Thus, it is clear that learning 
tasks in teaching cannot be understood as a set of isolated phenomena. Their application in teaching, 
whether they are problem-oriented or not, is influenced by many other circumstances. Therefore, we 
perceive learning tasks as part of a broader unit of a lesson – an educational situation. [8] 

Because we deal with educational situations aimed at developing competence (problem-oriented 
educational situations), in our case it will be a problem-oriented task. Problem-based teaching is by no 
means a new approach. 

The name of the problem-oriented task implies that it contains a problem. We understand the term 
problem in the sense of practical or theoretical difficulty, which the student solves independently by his 
active research and which is based on a purposefully and deliberately organized situation in which the 
student strives to overcome the difficulty, thus gaining new knowledge and experience. Its basic 
characteristics are as follows [9]: 

1 Learning is student oriented. 
2 Learning takes place in small groups, the composition of which should be changed. 
3 The teacher acts only as a guide, mediator. 
4 Problems stimulate learning, it is at its core. 
5 The problem is based on real life, preferably from a situation with which the student already has 

real experience, the assignment and solution is as similar to the situation as the student can 
encounter outside the school. 

6 New information is obtained through the study, the direction of which is given by the students 
themselves. 

3 RESEARCH 
The most important feature of problem-based teaching is not asking questions but creating  
problem-oriented situations. In our research, we focused on analysing an educational situation that 
develops problem-solving competence and includes a learning task. We focused on the core of the 
educational situation and internal and external situational circumstances.  

In our research, we observed the circumstances of the educational situation and its course on high 
school students (16 years old) in the Czech Republic, in mathematics teaching. We followed a specific 
educational situation in which the teacher submitted the (20) students the pre-prepared task of solving 
a problem, the problem developing creative and logical thinking. For the purposes of our research and 
the analysis of the educational situation, the submission followed the five phases of the problem-
oriented educational situation. We observed these phases among students in the research. The 
phases are as follows: (0) preparation of the problem-oriented task; (1) initiation of a problem-oriented 
task; (2) analysis of problem-oriented task; (3) presentation of results/solutions; (4) reflection of the 
solution process. We perceive the individual phases as part of a problem-oriented educational 
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situation, of which the problem-oriented learning task is the core. These phases may allow a more 
detailed examination of problem-oriented learning tasks and their solution in teaching. [10] 

3.1 (0) Preparation of the problem-oriented task 
The correct creation of a problem-oriented learning task is crucial for the entire course of solving  
a problem-oriented educational situation. It is based on an authentic incompletely structured problem 
(connection to real life increases the student's motivation), at the same time it is necessary for the 
problem to be based on the curriculum (towards educational goals). The problem-oriented problem 
further differs from the common task in that it is not only focused on the subject matter, but also on the 
student (or his/her competence) and is more connected with the real student experience. To solve it, it 
is necessary to use and connect knowledge from multiple content areas (it is interdisciplinary), it is 
usually included in a system of consecutive tasks, which students must "decipher" (not explicitly 
assigned and named), and instead of mere reproduction requires transfer of knowledge and skills 
acquired in a certain context into new contexts. [11] 

In our research, the problem task was selected by the teacher as part of a thematic area called Non-
standard application tasks and problems, which is part of the Czech national curricular document 
(Framework Educational Program) and the task developing logical and creative thinking. The pre-
prepared problem task was worded as follows: 

Task: In the picture you can see the corridor of the old house. The cat walked along the dashed line in 
the middle of the corridor from one side to the other. How many meters did she come?  
Correct answer: 83 m. [12] 

 
Figure 2. Task. 

3.2 (1) Initiation of the problem-oriented task 
The initial phase is preceded by the submission of a problem-oriented learning task. It is thematically 
connected with the area in which the problem-oriented task is located, and its goal is to activate the 
existing knowledge, introduce students to the issue and especially motivate them to solve the 
discrepancy - the problem. Internal situational circumstances are already divided according to the 
actors - the teacher focuses on the ways in which he introduces students, chooses appropriate tasks 
that motivate students and encourage them to solve more complex, ie problem-oriented tasks, usually 
by building on personal experiences of students from real life. [13] 

Students' activities in this phase were focused on the activation of existing knowledge and experience. 
In external situational circumstances, in the initial phase, the teacher's knowledge of the issue and 
didactic abilities was reflected, more than in other phases, the teacher's knowledge of the levels of 
students (knowledge, abilities and skills), which must be followed up appropriately. External situational 
circumstances of students were those that the teacher had to take into account, but which at the same 
time affect only a certain extent at a given stage. In the initiation phase, we considered the students' 
initial knowledge and skills, their motivation (internal and external) and previous experience with 
problem solving to be such. It is important to mention that motivation seems to be risky, if the difficulty 
of the task or topic does not correspond to the level of the students. 

In our research, after agreement with the teacher, we conducted an experiment in which students had 
different conditions for the solution. Half of the students had the possibility of solving the tasks, the 
other half of the students did not have this possibility and therefore had open answers. We focused on 
four students, which we followed in more detail. Two of the four students studied had a choice of 
possible answers as part of the assignment. The other two students had an open answer without 
choosing from the answer options. 
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3.3 (2) Analysis of the problem-oriented task: 
We consider the analysis phase to be the basis of problem-based teaching and a problem-oriented 
task cannot be solved without it. Assuming a suitable assignment of a problem-oriented task, this is 
the most important phase in a problem-oriented educational situation, because the analysis of the 
problem leads to a solution and develops learning and metacognition for students. [10] The internal 
situational circumstances of the teacher in our research were related of the assignment in this phase - 
it clarified the concepts that students have problems with, collects and sorts students' ideas and 
information. The work was lagging behind in the whole process of solving the educational situation and 
the teacher acts only as a sponsor and guide. The main activity was on students. Students in this 
phase had to understand the assignment, which entails understanding all concepts, their 
operationalization and defined what the problem is. Then they broke down the problem and find out 
what they know about the issue, what they have to find out, formulated the first hypotheses and 
suggestions for solutions. All these activities are usually intertwined, or they repeat. The level of 
cognitive processes that students had to use in this phase varies according to the number of unknown 
elements, or. obstacles in the task that prevent the normal solution of the task. It – of course – 
depends on the difficulty of the task. 

There are many problems that can be associated with this phase in teaching. They are often related to 
external situational circumstances on the part of the students themselves. [11] In our case (especially 
observed students) it was shortcomings in the student's mental activity - superficial examination of the 
problem-oriented situation, inability to compile a solution plan, insufficient understanding of the 
relationships between components of the problem-oriented situation; and low level of student abilities - 
difficulties in finding a problem or poor consideration of task conditions.  

3.4 (3) Presentation of the results/solutions: 
It is usually implemented through the outputs of students, which gives the teacher an effective tool for 
comparing different solutions. Outputs can take various forms. This also results in demands for 
external situational circumstances, which need to be taken into account already in the initial phase; 
students then develop communication and presentation skills again, as well as creativity. Unlike the 
previous one, the problems at this stage concern the external situational circumstances on the part of 
the student, especially in the area of communication and cooperation in the group. [10] 

About the results, the task represented a fragmentation of answers. Both students, who had a choice 
of answers, answered correctly, but the task lacked a procedure. The other two students had different 
(wrong) results. The first one answered 88 meters because simply added the longest individual 
lengths of the corridors (40 m + 20 m + 28 m). This student did not take into account the condition of 
the task, namely that the cat walked along the dashed line in the middle of the corridor. The second 
student solved the problem with the result of 68 meters, ie a simple sum of the lengths of the two 
longest corridors (40 m + 28 m). We can rightly assume (as can be seen from the result) that the 
answers offered for a problem task increase the chance of success.  

From the interviews and the questionnaires with the monitored students, we found out that the task for 
the students came as simple, but they still agree that they do not succeed in logical and problematic 
tasks. An interesting finding may be the fact that just two students with an incorrect answer marked 
this task as easy to understand. They also described mathematics as an easy subject and in two 
cases also as a popular subject. 

3.5 (4) Reflection of the solution process: 
Reflection is the last phase, completing the whole process of solving a problem-oriented educational 
situation. There are many variants of reflection - evaluation of the activity of individual students, group 
work, procedures and results of solutions by the teacher, the students themselves and the students. 
From the metacognitive and social point of view, this is an essential, but often neglected phase, in 
which external situational circumstances are strongly reflected - time and (self) reflective and 
communication skills on the part of teachers and students. The reasons for possible failure can be a 
reflection in poor communication skills, the mistake is also a limitation to a mere commentary on the 
presenter, ambiguity, negativity, impersonal approach or vague wording. [14] 

In our research, students were assessed by the teacher where encouraged their (self) reflection. It 
was far from just an evaluation of the method of solution, but also the result, process/course of work 
and the suitability and correctness of their work. 

3929



4 CONCLUSION 
Educational situations can be examined from many perspectives. This paper theoretically defines  
a problem-oriented educational situation. As was already mentioned, we consider a problem-oriented 
educational situation to be one in the core of which is a learning task containing an incompletely 
structured problem and which is assigned and solved in accordance with the principles of problem-
oriented learning. The concept of an educational situation is generally divided into two areas – core 
and cover. The core consists the problem-oriented learning task. The cover consists internal and 
external situational circumstances, internal circumstances are formed by the psycho-didactic 
transformation represented by the activities of the teacher and the cognitive transformation, which 
already forms the activities of the students. External situational circumstances then describe what the 
teacher and students enter into the whole process from the outside, what needs to be taken into 
account when thinking about the educational situation and what needs to be taken into account. 
In our research, we examined an educational situation that develops problem-solving competence 
through a learning problem task. The whole process of solving a problem-oriented educational 
situation was organized according to phases. During the solution, the teacher guided the students 
through the individual stages rather than leading them to the solution itself, what in our opinion led to 
interesting outputs. 
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Abstract 
In my article, I present a model for writing master's implementation theses in the humanities and social 
sciences, which was developed, tested and implemented at the Faculty of Philosophy of the 
Jagiellonian University from 2017 to 2019. This model is a good example of the commercialization of 
students’ learning outcomes. It is also good practice in the field of cooperation between the university 
and the socio-economic environment in a broad sense. 

The commercialization of knowledge and the commercialization of learning outcomes are more and 
more often being discussed at Polish universities. Therefore, I consider it extremely important to 
present this topic at an international forum.  

The above-mentioned model for writing master’s implementation theses was developed as part of the 
project entitled ‘A model for increasing the employment opportunities of graduates of the humanities 
and social sciences and changing the attitudes of the social and economic environment to their 
professional potential’ based on a similar model observed at the Norwegian University of Science and 
Technology Trondheim. In the testing phase, the model consisted of the following elements: 1) a 
system of cooperation between the faculty and the social and economic environment; 2) an internet 
platform; 3) a programme for creating master’s implementation theses; 4) model evaluation tools; and 
5) a system for monitoring the job market for people participating in the project. 

In my article, I present a full description of the model in the testing phase and after implementation. I 
also present an evaluation report prepared after the project and proposals for further development of 
the model, including the possibility of writing team master’s theses and connecting a thesis supervisor 
with a tutor. 

Keywords: master’s implementation thesis, commercialization, learning outcomes, socio-economic 
environment. 

1 INTRODUCTION 
Being a thesis supervisor, I have noticed that most students treat their theses negligently. They put a 
lot of effort into carrying out research and writing their theses, get stressed during their master’s 
defence and then hide their works in a closet and forget about it. And yet many works are at a really 
high level. They touch upon significant social problems. The research is carried out with due diligence, 
in accordance with methodological principles. Therefore, in 2016, at the invitation of the dean of the 
Faculty of Philosophy of the Jagiellonian University, I was happy to develop a model for writing 
master’s implementation theses. Together with a team consisting of representatives of the individual 
institutes of the Faculty of Philosophy of the Jagiellonian University, we developed a model called 
‘Paidagogos Pro’. In the following years, from 2017 to 2019, this model was tested at the Faculty of 
Philosophy of the Jagiellonian University and later put into practice. The testing stage and the 
implementation of the model coincided with significant changes in higher education in Poland and a 
growing interest in cooperation between representatives of science and business. The tested and 
implemented model is also part of the long-lasting discussion on the commercialization of learning 
outcomes, including in social sciences and the humanities. 

The introduction to the 2015 publication entitled Commercialization of knowledge: A handbook for 
scientists reads as follows: ‘The commercialization of research in the twenty-first century becomes the 
main engine of economic development. Regions that have the ambition to be at the forefront of global 
innovation and attract economic leaders place emphasis on activities facilitating the transfer of 
technology from research centres to enterprises as one of the priorities of regional policy.’[1] A few 
years earlier, Kazimierz Denek, an outstanding Polish scholar, wrote: ‘More and more often we meet 
the opinion that a modern university should strive to skilfully reconcile market logic and public mission 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3931



(by providing research products, expert products and educational services), education (including the 
university) and the market economy’.[2] 

We can still live in the world of abstracts and conduct disputes that will not result in anything. Yet, we 
can also make science support the development of local communities. This seems obvious in the case 
of, for example, technical sciences and medicine. However, this is not so evident in the case of 
pedagogy, religious studies and philosophy. Yet, these disciplines also bring many important and 
needed solutions. I will describe the effects of my team’s work later in this article. I will characterize the 
tested model along with the evaluation results and the changes made before its implementation. First, 
however, I will outline the subject of the commercialization of learning outcomes in social sciences and 
the humanities at Polish universities, pointing to the strengths and weaknesses in this area. 

2 METHODOLOGY 
The Paidagogos Pro model was tested on a group of 34 students at the Faculty of Philosophy of the 
Jagiellonian University. The testing period was two full academic years. Testing was carried out as 
part of a project financed by the European Union and ministerial funds. The project’s budget was PLN 
827,312 (approximately EUR 180,767). The Ministry of Economic Development directly supervised the 
project. As part of the evaluation study, two groups were examined: the project participants who tested 
the model and the control group. The study was divided into two stages. In the first stage, a 34-person 
group of project participants and an 81-person control group were tested. In the second stage, a group 
of 26 participants and a control group of 38 were examined. A two-stage survey was conducted online, 
the first stage at the beginning of the project (November 2018) and the second after its completion 
(October 2019). The survey was conducted using the author’s questionnaire, consisting of two parts. 
The first part concerned the perception of the job market. The second, completed only by project 
participants, concerned the evaluation of the tested model. The survey was supplemented by analysis 
of the project documents and participant observation. 

3 RESULTS 
A detailed description of the tested model is preceded by the characteristics of the commercialization 
of learning outcomes at Polish universities. The last part of this chapter outlines the most important 
evaluation results and the modified model. 

3.1 The commercialization of learning outcomes at Polish universities 
In the literature on the subject, the concept of the commercialization of learning outcomes is used 
interchangeably with the concept of the commercialization of research and development (R&D) or the 
commercialization of research, or the commercialization of knowledge. In the introduction to the article, 
I referred to two statements: one by a politician [1] and one by a scholar [2], which represent the 
discourse on the role of the modern university which started years ago. The commercialization of 
knowledge and the commercialization of learning outcomes are being discussed more and more often 
at Polish universities. What is commercialization? According to the National Centre for Research and 
Development, this is all activities related to the paid provision of research results to third parties or the 
transfer of results to such entities. On the other hand, ‘implementation’ is the process of introducing a 
given solution (method, technology) to the market in the form of a service.[6] Regarding students’ 
diploma theses, commercialization may take one of two forms: 1) full commercialization, when an 
external entity orders and pays for a thesis; 2) commercialization potential, when a student carries out 
research for an external entity as part of free cooperation. There are also direct and indirect types of 
commercialization. Direct commercialization is the sale of research results, development works or 
knowledge or giving these results or knowledge for use on the basis of a license, rental or lease 
agreement. Indirect commercialization of learning outcomes involves taking up or acquiring shares or 
stocks in companies in order to implement or prepare research results, development works or 
knowledge for implementation. Master’s implementation theses are the first type of commercialization. 
It should also be noted that the commercialization process may apply to both scientific research 
(basic, applied and industrial) and development works. The commercialization practices defined above 
are much more popular at universities of technology, natural sciences or medical sciences than at 
those educating in the humanities and social sciences. Here, commercialization needs to be 
popularized and aimed at students and research and teaching staff, as well as at business itself. 
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In 2013, a publication was issued entitled: Social sciences and commercialization of knowledge: How 
humanists create innovations for the economy and society. Scientific editor Seweryn Rudnicki writes in 
the introduction: 

… the potential of social sciences in commercializing knowledge and creating innovation 
in the economy is very large. Although ‘technology’ in the classical sense does not 
appear in this sphere, specialized, analytical and expert ‘products’ are created, the 
essence of which is the unique ability to understand social phenomena.[3] 

In the same book, the commercialization of scientific knowledge in the social sciences field refers to 
‘products’ such as subjects in study programmes, expert opinions or consulting. [4] Such products can 
be found in master’s implementation theses developed during the testing of the Paidagogos Pro 
model. I will give three examples. A student of pedagogy, Alicja Wróbel, has developed a model 
solution for the efficient functioning of one of the community centres in the Małopolska region. When 
creating this, she based it on Ray Oldenburg’s theory of third place. Another student, also from the 
Institute of Pedagogy, in cooperation with a primary school, examined the process of moving on to the 
second stage of schooling (between 3rd and 4th grades). The end product was a preventive 
programme that eliminates school failures. The last example is the work of a psychology student, 
Natalia Ambroży, who used her psychological knowledge and new technologies to design an 
educational game for use when training adults about interpersonal communication. The game and its 
evaluation were commissioned by a company conducting soft skills training. 

The greatest threat to the commercialization of knowledge in the humanities and social sciences is the 
still vivid belief that these sciences should not enter into any relations, particularly commercial 
relations, with the economy as this may deprive them of their autonomy.[4] This is exactly what I heard 
during discussions related to the implementation of the Paidagogos Pro model. Fortunately, more and 
more scholars recognize the potential of commercialization processes. The socio-economic 
environment, in a broad sense, is also aware of this potential. While testing the Paidagogos Pro 
model, we convinced non-governmental organizations and public institutions, as well as smaller and 
larger businesses, to cooperate without any major obstacles. The aforementioned potential is 
emphasized by Anna Grzegorczyk, director of the Centre for Knowledge and Technology Transfer at 
the University of Maria Curie Skłodowska in Lublin: ‘… commercialization and implementation are not 
terms related only to the exact sciences. Many interesting, innovative non-technological solutions 
come from the humanities and social sciences, and their impact on the economy is widely noticed’.[5] 
There are also a few other threats. I experienced both during the testing phase of the model and after 
its implementation, excessive bureaucracy and disputes over the copyright for the developed idea. 
Normally, writing a master’s thesis does not require signing contracts and does not generate any 
documents, except for those related to the thesis defence. However, when a dissertation is written in 
cooperation with an external entity, appropriate agreements securing both parties are necessary. In 
the Paidagogos Pro model, these are a cooperation agreement between the university and an external 
entity and a tripartite agreement between a student, the university and an external entity. Other 
important threats, not only in the social sciences and the humanities, are described in the 2016 report 
entitled ‘Commercialization of research’. These are primarily the reluctance to take risks and the fear 
of underestimating the valuation of intellectual property and research and teaching staff concentrating 
too much on teaching, administrative and research duties. Perceiving commercialization activities as 
inconsistent with the ethos of a scholar is also problematic.[7] Despite the aforementioned threats, the 
commercialization of learning outcomes – also in the humanities and social sciences – is present in 
Polish universities. Master’s implementation theses, although perhaps not yet that popular, give 
students a chance to steer their professional careers in a new, promising direction. 

3.2 Paidagogos Pro: a master’s implementation thesis model 
Paidagogos Pro is an original model developed by a team consisting of: Aneta Czernatowicz-
Kukuczka, PhD (Institute of Psychology of the Jagiellonian University), Łukasz Hajduk, PhD (Institute 
of Pedagogy of the Jagiellonian University), Daria Szymańska-Kuta, PhD (Institute of Religious 
Studies of the Jagiellonian University), Wit Hubert, PhD (Institute of Sociology of the Jagiellonian 
University) and Małgorzata Zawiła, PhD (Institute of Religious Studies of the Jagiellonian University). 
The model was developed as part of the project ‘A model for increasing employment opportunities for 
graduates of the humanities and social sciences and changes in attitudes of the social and economic 
environment to their professional potential’ based on a similar model developed at the Norwegian 
University of Science and Technology Trondheim. In the academic years 2017/2018 and 2018/2019, 
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the model was tested at the Faculty of Philosophy of the Jagiellonian University. In the testing phase, 
the model consisted of the following elements: 

1 A system of cooperation between the faculty and the socio-economic environment. The driving 
force behind this cooperation was the dean’s plenipotentiary for the commercialization of 
learning outcomes. This person was selected in a competition and then employed full-time. Her 
task was to connect potential social and economic partners with the university. The 
plenipotentiary was supported by a group of experts – research and teaching staff employed in 
individual institutes and some of their working hours were assigned to the project. During the 
testing phase, each institute at the Faculty of Philosophy of the Jagiellonian University had its 
own expert. Their task was to contact students and their thesis supervisors. Another element of 
the cooperation system included entities from the socio-economic environment. These were 
entities acquired by the plenipotentiary as well as those reported directly by interested students. 
During the testing phase, 39 entities representing the public sector, private sector and non-
governmental organizations were involved in the project. A cooperation agreement was signed 
with each partner, and an additional tripartite agreement was concluded between a student, the 
university and the entity selected by the student. 

2 An internet platform. The cooperation system was complemented by an internet platform 
enabling students to establish contact with their respective partners. The paidagogos.uj.edu.pl 
platform includes: the characteristics of the model, the faculty’s offer, information for students, 
supervisors and partners, and a database in which all partners are described. During the model 
testing phase, project news was also posted on the platform. 

3 A programme for creating implementation master’s theses. The programme consisted of: the 
rules for a student’s cooperation with a supervisor and mentor (partner’s representative); a 
competition for the best master’s implementation thesis; a series of training sessions and study 
visits; and a scholarship for project participants. Students could use the internet platform to 
apply for the possibility of writing a master’s implementation thesis for a selected employer. In 
the testing phase, the recruitment committee selected 34 out of 44 ideas for master’s 
implementation theses. 

4 Model evaluation tools. The tools made it possible to evaluate the effectiveness of the model. 
The evaluation study was led by Aneta Czernatowicz-Kukuczka, PhD. 

5 A system for monitoring the job market for people participating in the project. This system was 
described in the model documentation but was ultimately not implemented. It was meant to 
enable the observation of graduates who decided to write their master’s implementation theses 
in the job market. Similar monitoring is carried out by other internal entities at the Jagiellonian 
University, including the Centre for Technology Transfer CITTRU. 

3.3 The evaluation of and changes to the model 
After the testing of the model was completed, most of the above-mentioned elements were positively 
assessed. However, due to a lack of funds, scholarships, workshops and study visits were abandoned 
when the model was put into permanent practice. During the testing phase, the plenipotentiary was a 
full-time employee. In the implementation phase, this position has been replaced by the coordinator for 
master’s implementation theses. This person is not a separate employee, employed under an 
employment contract, but a member of the university’s research and teaching staff. The number of 
institute experts has also been reduced and they do not receive any additional remuneration. In 
addition, the model functions similarly as in the testing phase. The internet platform has a refreshed 
database of partners with potential research problems. Students can choose a partner from the list or 
propose their own entity. A student, a partner and the university sign a tripartite agreement. Now 
implemented, the entire model runs cost-free. During the testing phase, there was a scholarship for 
students as well as remuneration for their supervisors and mentors. The plenipotentiary and institute 
experts also received remuneration. 

An evaluation study was conducted to assess how the model functioned. Below are the most 
important data. The main incentive to participate in testing the model was the possibility of obtaining a 
research scholarship. This was the most important criterion for 53% of respondents. An important 
incentive was also the possibility of establishing contact with a potential employer (22% of 
participants). The participants in the model testing phase confirmed that making contact with a 
potential employer was the essence of the model. The project participants also assessed the benefits 
of writing a master’s implementation thesis. When rating the individual factors: the opportunity to gain 
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professional experience, getting to know the industry, increasing employment opportunities, using 
competences from studies at work, expanding knowledge about the job market, expanding knowledge 
about employment opportunities for graduates of the humanities and social sciences, all were graded 
as average. It is interesting to compare the participants of the tested model with students developing 
‘ordinary’ master’s theses. Although we did not observe large statistical differences, we did notice an 
increased self-worth in the job market among people who wrote master’s implementation theses. More 
details on this subject are presented in the text entitled ‘Commercialization of learning outcomes as a 
path to the professional success of university graduates’.[8] 

4 CONCLUSIONS 
In the testing phase of the Paidagogos Pro model, 32 master’s implementation theses were created. 
One of them was a pedagogical monograph entitled ‘The Community Centre in Żary as the Third 
Place According to Ray Oldenburg’s Theory’ by Alicja Wróbel. It was announced as the best master’s 
implementation thesis in the project. Moreover, its author was employed at the Community Centre in 
Żary. The graduate commented on her success as follows: ‘Throughout my stay at the university, I 
thought that diploma theses should somehow influence reality, give something to the world. Otherwise, 
we waste the potential of thought and the thesis is only empty, academic reflection’ (the author’s 
research archive). Master’s implementation theses give the opportunity to change the existing reality. 
One does not have to be a recognized researcher to initiate such changes. When examining students 
during the defence of their theses, I often ask them about the practical application of their works and 
what recommendations they have for the practice. Students’ reflections on how their research works 
can affect reality should be an indispensable part of every diploma seminar. Unfortunately, this is not a 
common practice in Poland. Students hardly ever think that their research results can be 
commercialized. Therefore, activities such as testing and implementing the Paidagogos Pro model are 
needed. At the same time, another model related to the commercialization of knowledge was also 
tested at the Faculty of Management of the Jagiellonian University. Currently, this model has also 
been implemented in practice. There is also a need for students who, like Alicja Wróbel, will be 
ambassadors for master’s implementation theses. In the interview I conducted with Alicja Wróbel a 
year after the end of the project, she said: 

… a master’s implementation thesis is only the culmination of a process that can be 
considered a success. If you take the effort of influencing reality and researching its 
complexity, if you deal with difficult research tools and work independently, but do not 
hesitate to ask for help, then you build something more than your own success. You 
invest in creating a very profitable attitude towards the future. So far, I reach for my over 
160-page ‘brick’ which I have written, because the hours of work on it have made it a 
reliable source of knowledge and inspiration. Not only that, the Community Centre in Żary 
is going to change its director, and competition candidates come to me as they want to 
read my work. I think that since this work is so vital, it can be considered a success. (the 
author’s research archive) 

When asked whether her master’s implementation thesis contributed to her employment, she replied: 

I think it did to a large extent. During the research, employees who had known me for a 
long time had the opportunity to see me as a competent professional, who objectively 
approached problems and, at the same time, took account of the best interests of 
employees and the institution. After writing the work, I proved that I was not only an 
actress in the amateur youth theatre run by the director of the Community Centre in Żary, 
but also the right person in the right place. (the author’s research archive) 

I would like to add that Alicja Wróbel is also an educated pedagogue and enthusiastic researcher. This 
is the greatest potential of master’s implementation theses. It is not only the ability to change reality, 
but also the ability to show oneself as a competent person in a given field, a person who has found the 
right place in the job market that counts. The students who write ‘normal’ diploma theses usually only 
start their adventure in the job market after graduation when, holding their diplomas, they start looking 
for jobs. By deciding to work on their master’s implementation thesis, they start this adventure when 
establishing cooperation with a partner from the socio-economic environment. 
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Abstract 
The experience presented about transversal competences in doctoral studies in a cross-border context, 
is embedded in the Life Long Learning Transversalis Project (LLL-T) within the framework of the Interreg 
Program POCTEFA 2014-2020 (Territorial Cooperation Program Spain - France - Andorra). 
Transversalis includes a set of 9 partners constituting a cross-border network whose objective is to 
harmonize and reinforce the lifelong learning practices to return the challenges of each particular region. 

On this framework, the UdG Team has been working on defining a set of transversal cross-border 
competences, as a complement of the competences profile of doctoral studies, to facilitate the transition 
among academia and workplace and the recognition on both sides of the border. 

The first step of the process has been sharing some ideas about the meaning of competence and 
curriculum based on competences. From the Competence based Teaching model (CBT) that we take 
as a background, competences mean the keyword among social needs a university programs and 
require not only to acquire knowledge but also the use of knowledge, properly, in each specific context. 
Competences are the learning horizon. 

The second step has been to discuss and share why a curriculum based on competences. From the 
European Higher Education Area (EHEA), a Europe of Knowledge is now widely recognized as capable 
of giving its citizens the necessary competences to face the challenges of the new millennium, together 
with an awareness of shared values and belonging to a common social and cultural space. Also, the 
Bologna process, introduces a two or three cycle system that makes necessary to revise all existing 
study programmes which are not based on the concept of cycles. In a cycle system each cycle should 
be seen as an entity in itself, this shows the relevance of using the concept of competences as a basis 
for learning outcomes. 

The third step of our team work has been to identify the advantages to define cross-border competences 
for doctoral students and future workers and the main advantages founded have been: to acquire 
competences to work in interdisciplinary and intercultural contexts, facilitate the international 
collaborative work, share languages among teachers, students and stakeholders, promote the mobility 
of students and workers and facilitate the access to the workplace. 

And the last topic we have been working about is how could doctoral students and workers certify the 
acquired cross-border competences. It is very difficult to add this recognition to the academic 
certificates, and from our point of view, badges represent a good way of acknowledging achievements 
or competences acquisition. The use of block chain and badges in higher education continues to gain 
traction as a way to acknowledge achievement and establish qualifications in various professional fields. 

The described process has been the basis to define a set of cross-border competences that could be 
certified. 

Keywords: Competencies, cross-border, Life long learning, EHEA. 

1 INTRODUCTION  
The experience presented about transversal competences in doctoral studies in a cross-border context, 
is embedded in the Life Long Learning Transversalis Project (LLL-T) (2nd Strategic Committee, 
Toulouse, 9th of October 2019) within the framework of the Interreg Program POCTEFA 2014-2020 
(Territorial Cooperation Program Spain - France -Andorra).  

The state of art at the European cross-border context, analysed by TRANSVERSALIS project shows 
that cross-border territories require specific management by local and regional players. Also Border 
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States must adapt their policies to cross-border challenges, support the cooperation of local and regional 
actors and cooperate with each other in their own areas of competence to find solutions to common 
challenges by coordinating national legislation, policies and funding across each border. At the 
European institutions promote cross-border integration: - by providing support for cohesion policy 
(INTERREG) to border areas, - by creating legal tools adapted to projects and territories, - by developing 
sectoral policies that meet the needs of cross-border areas, - by promoting exchange networks on the 
issue of borders. 

Transversalis includes a set of 9 partners:  University of Perpignan, University of Lleida, University of 
Girona, University of Zaragoza, University of Pau, University of Andorra, University of Toulouse-Jean 
Jaures, University of Toulouse-Paul Sabatier and Instituto de Máquina Herramienta de Elgoibar- 
constituting a cross-border network whose objective is to harmonize and reinforce the lifelong learning 
practices to return the challenges of each particular region through the following actions:  

• Match competences and training offer creating cross-border models that must serve as a tool for 
the global integration of training systems and promote mobility among teacher, students and 
workers. 

• Take into account the progress of business models to evolve training models (alternation - 
learning - recognition of equivalence of professional knowledge): the training programs as well as 
the recognition of competences must be developed in a continuous of territories, concretizing 
itself through the creation of common training in alternation (dual training) or of co-validation of 
cross-border diplomas by the VAE. 

• Guide well to train well: creation of guidance tools necessary for success in the process of 
acquiring competences. 

On this framework, the University of Girona (UdG) Team has been working on defining a set of 
transversal cross-border competences, as a complement of the competences programs profile, to 
facilitate the transition among academia and workplace and the recognition on both sides of the border.  

We have developed some previous work defining the transversal cross-border competences at the 
under-degree and master degree level, after analysing and comparing the similarities and differences 
among competences profiles in the programs on both sides of the border. Our results show that the 
biggest difference in the area of competences is the structure in which the competences are organized, 
in the case of Spain, they are organized into transversal and specific competences, in the case of France 
the competences are organized into generic blocks containing sets of competences. The results also 
show that the most relevant cross-border competences would be to be added as a complementary 
training because they are not a part of the programs' profile. These competences are related to language 
skills, to be able to distinguish the main context features, including social, cultural and professional ones, 
and the laws and regulations of both countries, that is, differentiate labour and tax regulations in the 
professional field from both sides of the border [2,3,6]. After this research, the challenge we have to 
afford and are presenting in this paper is how to succeed defining, training and certificating the 
competences at the doctoral level in a cross-border context, working together universities and 
companies to support the economic development of regions and sectors in tension. For this 
circumstance, a workshop was organized with different cross-border university doctoral students, which 
we will develop later. 

2 METHODOLOGY 
As a methodology to know the application of Transversal Competences our team for all project LLL-
Transversalis analyze and compare and work with Transversal competences in the EHEA (2.1) and in 
PhD programs(2.2). 

2.1 Transversal competences at doctoral studies in the EHEA framework 
The first step of the process has been sharing the meaning of competence taking into account on one 
side, the European documents developed in the framework of the Bologna process, about competences 
at doctoral studies, and on the other side, the Competence based Teaching model (CBT) that some of 
us have developed and presented in previous papers and articles  [5,7,8]. 

One of the most relevant European documents about competences at doctoral studies -the third level- 
is the Dublin Descriptors that offers the cycle descriptors presented in 2003 and adopted in 2005 as the 
Qualifications Framework of the European Higher Education Area. The Dublin descriptors offer generic 
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statements of typical expectations of achievements and abilities associated with awards that represent 
the end of each of a (Bologna) cycle or level. The descriptors are phrased in terms of competence levels. 
Regarding doctoral studies, the Doctorate Degree the third cycle at the European qualification 
framework (level 8) and qualifications that signify completion of the third cycle are awarded to students 
who have demonstrated a systematic understanding of a field of study and mastery of the skills and 
methods of research associated with that field; have demonstrated the ability to conceive, design, 
implement and adapt a substantial process of research with scholarly integrity; have made a contribution 
through original research that extends the frontier of knowledge by developing a substantial body of 
work, some of which merits national or international refereed publication; are capable of critical analysis, 
evaluation and synthesis of new and complex ideas; can communicate with their peers, the larger 
scholarly community and with society in general about their areas of expertise; can be expected to be 
able to promote, within academic and professional contexts, technological, social or cultural 
advancement in a knowledge-based society. 

The European University Association (EUA) (2010) [4] affirmed and enriched the original Dublin 
descriptors through the achievements of the European university’s experiences, gathered in the 
Salzburg principles. We copy these principles below because all of them are very important as a 
background in our goal to define the main transversal competences for doctoral students in a cross-
border context.  

• Principle one. The core component of doctoral training is the advancement of knowledge 
through original research. At the same time, it is recognized that doctoral training must 
increasingly meet the needs of an employment market that is wider than academia. 

• Principle two. Embedding in institutional strategies and policies: universities as institutions need 
to assume responsibility for ensuring that the doctoral programs and research training, they 
offer are designed to meet new challenges and include appropriate professional career 
development opportunities. 

• Principle three. The importance of diversity: the rich diversity of doctoral programs in Europe – 
including joint doctorates – is a strength which has to be underpinned by quality and sound 
practice. 

• Principle four. Doctoral candidates as early-stage researchers: should be recognized as 
professionals – with commensurate rights - who make a key contribution to the creation of new 
knowledge. 

• Principle five. The crucial role of supervision and assessment: in respect of individual doctoral 
candidates, arrangements for supervision and assessment should be based on a transparent 
contractual framework of shared responsibilities between doctoral candidates, supervisors and 
the institution (and where appropriate including other partners). 

• Principle six. Achieving critical mass: Doctoral programs should seek to achieve critical mass 
and should draw on different types of innovative practice being introduced in universities across 
Europe, bearing in mind that different solutions may be appropriate to different contexts and in 
particular across larger and smaller European countries. These range from graduate schools in 
major universities to international, national and regional collaboration between universities. 

• Principle seven. Duration: doctoral programs should operate within appropriate time duration 
(three to four years full-time as a rule). 

• Principle eight. The promotion of innovative structures: to meet the challenge of interdisciplinary 
training and the development of transferable skills. 

• Principle nine. Increasing mobility: Doctoral programs should seek to offer geographical as well 
as interdisciplinary and intersectorial mobility and international collaboration within an integrated 
framework of cooperation between universities and other partners. 

• Principle ten. Ensuring appropriate funding: the development of quality doctoral programs and 
the successful completion by doctoral candidates requires appropriate and sustainable funding. 

The latest ministerial conferences in Paris 2018 and Rome 2020 on the Bologna and EHEA process 
have reminded, once again in the last two decades, that it is especially important foster and extend 
integrated transnational cooperation in higher education, research and innovation, for increased mobility 
of staff, students and researchers, and for more joint study programs throughout the whole EHEA. In 
this regard they have placed special emphasis on to establish interaction with the European Research 
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Area and Innovation Committee (ERAC) in order to develop synergies between the EHEA and the 
European Research Area (ERA) and interest of the recent EU initiative on ‘European Universities’. In 
this line, the role of the third cycle, ie the Doctorate, is fundamental and unquestionable. 

From the Competence based Teaching model (CBT)  [7,8] , competences mean the keyword among 
social needs a university programs and require not only to acquire knowledge but also the use of 
knowledge, properly, in each specific context. Competences are the learning horizon. It is also 
understood that competence-based education allows specify the learning outcomes during planning, 
which in turn constitutes an excellent criterion for assessing the process’s results and certify the level of 
competence the student have achieved. Within this context, competences emerge as a “border” among 
academia and labour market, a key tool for change. Some recently developed studies related to 
continuity and gaps between the university and companies underline the value of training transversal 
competences, the important role of internships and mobility on the development of competences, and 
the need to understand competences as a continuum between higher education and lifelong learning. 
These conclusions are in line with the approach which assumed that competences develop and change 
throughout the lifespan, meaning it is possible to acquire competence as one grows older, as demands 
on individuals can be expected to change throughout their adult lives as a result of the evolution of 
technology, society and economic context.  

In this framework, the objectives of this paper are to define the transversal competences that have to 
be developed by the students that want to apply for cross border mobility, at universities or companies, 
and to facilitate the competences certification. 

2.2 Transversal competences in the PhD programs 
The second step has been to discuss and share why a curriculum based on competences. As we 
mentioned above, from the European Higher Education Area (EHEA), a Europe of Knowledge is now 
widely recognized as capable of giving its citizens the necessary competences to face the challenges 
of the new millennium, together with an awareness of shared values and belonging to a common social 
and cultural space. Also, the Bologna process, makes necessary to revise all existing study programs 
which are not based on competences. In a cycle system each cycle should be seen as an entity in itself, 
this shows the relevance of using the concept of competences as a basis for learning outcomes.  

The transversal competences are those referred mainly to communication and to values and this kind 
of competences are highly requested from the society and from the labour market, for this reason, the 
PhD programs must assure a good level of transversal competences for the PhD graduates. On the 
other hand, transversal competences, since are applicable in the more different fields of knowledge, are 
an important element to connect different disciplines and the labour market, becoming in itself a tool to 
promote the interdisciplinarity, also needed in our actual society. 

The definition of the transversal competences in the PhD programs has to be done from the Dublin 
descriptors and Salzburg principles, but it is necessary to define them in a more specific way to allow 
their evaluation and certification. It is necessary to assure that are defined in terms that are 
comprehensible both for the academic community and for the labour market.  

For example, at the UdG, all the students have to achieve the following transversal competences: 

1 Collect and select information effectively 
2 Use information and communication tools 
3 Work in team  
4 Communicate orally and in writing  
5 Evaluate sustainability of own proposals and actions. 
6 Analyse the ethical implications of activities. 
7 Design creative proposals 

Each of these transversal competences (can be shared with under-degree and master degree programs 
in order to give coherence to the competences treatment at university level) must be conveniently 
contextualized at PhD level. In the case of the presented set of competences, the concretion at PhD 
level could be as follows: 
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1 Collect and select information effectively. Gather and select sources and relevant information to 
develop original research that will provide new knowledge in one’s own area of specialization. 

2 Use information and communication tools. Select and use specialized information and 
communication technologies for pursued research objectives. 

3 Work in team. Head team work (also in multidisciplinary and/or international settings), assessing 
the processes established and the roles developed, incorporating any changes resulting from 
shared reflection. 

4 Communicate orally and in writing. Communicate orally and in writing about topics in one’s area 
of specialization in an original and creative way, adapting oneself to the audience (specialist and 
non-specialist) and using the supporting material and/or resources that make oral presentations 
more effective. 

5 Evaluate sustainability of own proposals and actions. Promote reflection favorable to progress 
towards improved ecological, economic and social sustainability, in the proposals for action made 
within one’s own field of research. 

6 Analyze the ethical implications of activities. Critically analyses the code of ethics and promote 
progress on ethical reflections and formulations associated with professional practice. 

7 Design creative proposals 

Elaborate different creative alternatives related to research objectives and choose one of the options 
after assessing its uncertainty and risks.” 

3 RESULTS 
As a result of this analysis, like result is the third step of our team work has been to identify which 
transversal competences are more relevant into the cross-border context, and taking into account the 
results of our previous work [2, 3, 6]. 

Within this goal, a workshop with 38 PhD students from different universities of LLL-Transversalis project 
was organized. InTable 1 we show the distribution of participants by universities.  

Table 1. Caption for the table. 

 Nº assistance 

University of Perpignan Via Domitia 19 

Université Paul-Valéry Montpellier III 4 

Universitat de Lleida 3 

University of Paul Sabatier Toulouse 1 

Universitat de les Illes Balears 1 

Universitat de Girona 10 

Total 38 

The work-shop “Fig. 1” went deeply into the concept of competence, the different types and advantages 
of defining them and the importance of acquiring them. Particularly noteworthy was the presentation of 
cross-border competences in order to facilitate to work in interdisciplinary and intercultural contexts, 
facilitating collaborative work within cross-border spaces, sharing languages, culture and customs 
between teachers, students and companies.  
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Figure 1. PhD Cross-border Doctorial presentation. 

A bigger interaction between universities and companies facilitates the definition of interrelated and 
effective competencies and allows an easier access to jobs, especially for university doctorates. 

The workshop highlights the relevance of incorporating the competence-based curriculum, because 
promotes the interrelationship between students and companies.  Companies can value competences 
as a reliable guide for assessing different student profiles. 

One added value has been to highlight the importance of having transversal, specialized and cross-
border competences, to increase the possibilities of mobility and a better dialogue between student and 
company. 

In our participation in the “Cross-border doctorial” workshop we have defined the following transversal 
competences as a core for doctorial students in a cross-border context:  

1 Work in interdisciplinary and intercultural contexts to facilitate the cross-border collaborative work.  
2 Communicate orally and in writing fluently in the language of the neighbouring country to share 

languages among teachers, students and stakeholders. 
3 Be willing to participate in exchange programs of students and workers to facilitate the access to 

the workplace.  
4 Approach to a problem or field of study overcoming the borders among sciences working together, 

with good information (selected effectively using relevant information and communication tools) 
to communicate and share (orally and/or in writing).  

Figures 2 and 3 below show some of the ideas and context we shared and discussed with the Doctorial 
workshop. 

   
Figure 2 

LLL - TRANSVERSALIS

3

Sharing some ideas:

• What is the meaning of competence? 

• Why a curriculumbased on competences ?

• What are the advantatges for learners and for workers?

• How can learners and workerscertify the adquired
competences?

• Some references

LLL - TRANSVERSALIS

Competence

Competence based Teaching Model -CBT-

The meaning

The use of 
knowledge
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Figure 3  

4 CONCLUSIONS 
Until a few years ago, before the Bologna process, the target group of the PhD programs were mostly 
advantaged students oriented to do research and work at the university. Nowadays, the interest of 
companies to recruit students (new workers) able to do applied research and manage 
innovative projects is highly demanded. But to achieve the goals of this new situation and reach 
the challenge, it is necessary on one hand to train the students on the transversal competences needed 
in the workplaces... added to this approach, internationalization, and more specifically cross-border 
projects and business, arise from all Europe. Academia and the labour market have to dialog, discuss 
and share the best ways to approach their points of view to face the challenges that society asks of the 
XXI century workers..... 

The next big challenge will be how to accredit and certify the achievement of transversal competences. 
Finally, the last topic we have been working about is how doctoral students could and workers certify 
the acquired cross-border competences. But we can’t talk about certification without referring briefly to 
training and evaluation. From the CBT model, competences are the horizon and content are the raw 
material to acquire competences doing learning activities. During and at the end of one or more activities, 
the acquired level of competences can be assessed, giving qualified information about the level of 
competences. This information can be used for recognition. 

But it is very difficult to add this competence recognition to the academic certificates, because 
regulations are very closed and defined by the education administration, the same for all universities in 
each country and hardly modifiable. For this reason, from our point of view, open badges represent a 
good way of acknowledging achievements or competences acquisition in a cross-border context, among 
universities and companies. Open Badges are digital badges designed in a format that make them 
shareable on different platforms in dedicated spaces (“backpacks”). Open Badges allow individuals to 
demonstrate the various skills and experience they have acquired. The use of block chain and badges 
in higher education continues to gain traction as a way to acknowledge achievement and establish 
qualifications in various professional fields. 
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Abstract 
With the Ambient Learning Spaces (ALS) environment, we developed a didactic infrastructure as an 
integrated environment for self-directed and distributed learning inside and outside school. The 
environment combines and interlinks mobile, stationary and immersive learning applications on a variety 
of interaction devices. The artificial division between the classroom and the world outside vanishes 
through the pervasive cloud-based backend repository NEMO (Network Environment for Multimedia 
Objects) connecting a growing number of interactive learning applications with a central semantic media 
storage. This contribution emphasizes on the different form factors and settings of interaction devices 
to support different teaching and learning contexts inside and outside school. It describes a learning 
environment for ubiquitous interaction based on semantic media that fits to different contexts of space, 
time and social structures in school like in classrooms, foyers, team spaces, school gardens, school 
theatres or digital domes, and as well to out of school contexts like urban spaces, museums, biotopes, 
and industrial environments. 

Keywords: Ambient Learning Spaces, Teaching and Learning Contexts, Digital Technologies for 
Learning, Interactive Learning Devices, Collaborative Learning. 

1 INTRODUCTION 
Today, we can find teaching and learning applications for a large spectrum of types and sizes of 
interactive devices. Some of them can more or less easily been attached to network systems and data 
clouds. However, through these attachments, the applications usually only interoperate on the level of 
basic data, mostly file exchange or data streaming. The attachment of different devices does not provide 
an integrated knowledge-based learning and teaching environment on the level of a didactic 
infrastructure that can be used in different spatial, temporal and social settings in the context of 
schooling. 

A solution can be a learning environment for pervasive interaction based on semantic media (knowledge 
media) that fits to different contexts of space, time and social structures in schools like classrooms, 
foyers, team spaces, school gardens, school theatres or digital domes through stationary devices and 
installations. This learning environment should also adapt to out of school contexts like urban spaces, 
museums, biotopes, and industrial environments through mobile devices. Because of its ubiquitous and 
pervasive nature, we called it Ambient Learning Spaces (ALS). 

With the ALS idea in mind, we developed a didactic infrastructure as an integrated environment for self-
directed and distributed learning inside and outside schools. The environment combines and interlinks 
mobile and stationary learning applications on a variety of interaction devices. The artificial division 
between the classroom and the world outside vanishes through the pervasive cloud-based backend 
repository NEMO (Network Environment for Multimedia Objects) connecting a growing number of 
interactive learning applications with a central semantic media storage. 

The ALS environment provides a variety of modular learning applications used on different devices. 
These include smartphones, tablets, head-mounted displays, PCs, smartboards, multitouch tables as 
well as immersive theatres and domes. In ALS these devices are coupled through the backend 
repository NEMO delivering requested media automatically converted to the appropriate media 
resolutions and media types. Students can collect media such as text, sketches, images, sound or video 
footage out of school with the task-oriented MoLES mobile app and other media capturing applications. 
The collected media will be stored in NEMO and may later be discussed, tagged, edited, combined and 
presented in schools on interactive smartboards and tables, in school theatres or even media domes. 
Media can later be reused, for example in the discovery-oriented augmented reality app InfoGrid. 
Teachers can decide to publish selected media productions in social spaces inside school or on the 
schools’ website for public presentation. 
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ALS applications search, create, connect and utilize semantic media using tags and ontologies. The 
students discuss, transform and combine media from basic media into complex interactive knowledge 
media by enriching them with semantic information. The resulting semantic media can be reused in 
other teaching contexts, creating topical links between the curriculum and the semantic media 
constructed by the students or their teachers. 

According to Mark Weiser, connected digital technologies will be available in a ubiquitous way in 
different sizes to be suited to particular tasks at any time and any place [1]. Mark Weiser called them 
tabs, pads and boards coming close to today’s smartphones, tablets and interactive large screens. This 
can be extended by immersive devices and installations like large theatres, digital domes or head-
mounted devices. Bringing this idea to school and teaching we lay the foundation for seamless 
ubiquitous computing that concentrates on content instead of technology. In this sense, Mark Weiser 
and later Donald Norman [2] have as well been discussing the “disappearing computer” replaced by 
media that find their meaning in our everyday life (“Lebenswelt”) in a natural way and situated form, or 
as Weiser put it [1]: “The most profound technologies are those that disappear. They weave themselves 
into the fabric of everyday life until they are indistinguishable from it.” Contextualized semantic media 
content can even be understood as a way of bringing back school to the world the students live in. This 
is basically what our conceptualizations and implementations of Ambient Learning Spaces are about. 
Introductions and overviews of ALS can be found in ([3], [4], [5], [6], [7], [8]).  

In the following sections, we will discuss the meaning of ALS for a broad spectrum of learning contexts 
in more detail. 

2 LEARNING WITH DIFFERENT DEVICES IN DIFFERENT CONTEXTS 
ALS enables teaching and learning with interactive digital media in different contexts. This means it is 
built as a pervasive ubiquitous system with modular frontend applications connected to a central 
backend for storage and reuse of multimedia content. It is pervasive in the sense that the components 
of ALS are integrated in a modular and seamless way and it is ubiquitous in the sense that practically 
any stationary, mobile or wearable can be supported and connected. The infrastructure supports a 
variety of teaching and learning environments and contexts. At the time being, the world of teaching and 
learning is typically divided into in-school and out-of-school contexts. 

2.1 In-School Contexts 
In-school teaching is an old but well cultured form of education. Even when more flexible solutions like 
homeschooling will be available through digital media, the school as a space will keep its dominant role 
as the primary place for teaching, learning and socializing. Nevertheless, future digital teaching and 
learning solutions have not only to allow access in classrooms, they will have to be redesigned for much 
more open situations in modern school buildings. We will discuss some of the possibilities starting with 
the classroom. 

2.1.1 Classrooms 
The classic classroom teaching will still be widely used. However, the classroom is a place that needs 
to be connected to digital media, which can be created, presented, and changed by the teachers and 
learners inside and outside the classroom. Typical trends in the classroom are the availability of large 
digital and interactive (TV) screens (often called digital blackboards) or digital projectors (often called 
digital whiteboards) in the front or at the side walls of the classrooms, depending on the classroom 
layout. The classroom and its displays need to be connected to the central backend storage. In ALS we 
call these basic concepts InteractiveWall (IW) ([9], [10], [11]) and InteractiveTable (IT), which can be 
used in many other settings as well. 

2.1.2 Group Spaces 
Students will need group spaces for their project and topical work. These can be smaller rooms, similar 
to classrooms, or may be designed as “work islands” equipped with interactive boards and tables 
additionally to classical teaching equipment for collaborative use. In group spaces, the students shall be 
able to use their own, i.e. personal computer devices like notebooks, tablets or smartphones connected 
to the same digital resources. It is important to make it possible that students use their own digital 
devices inside and outside schools to create a pervasive learning environment in the sense of “Bring 
your own Device (BYOD”) [6]. Making differences between in-school and personal equipment will 
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constantly create disruptions and discontinuities in the thinking and acting of the students while working 
on their topics and projects. 

2.1.3 Foyer 
The school foyer is a social area, where students, in the natural context of socializing with other students, 
can present their work results and other media before and after school hours as well as during breaks. 
They might use several interactive walls and tables to interact with digital media that has been created 
during learning. Presenting their work in their “social hours” will make teaching and learning part of their 
daily social lives. It will bridge between courses and it will bridge school with the world outside. The foyer 
may also be a place for playing games and discuss findings and opinions in a social context. Other 
information that can be presented on interactive boards in the social space can be announcements, 
daily schedules or the school canteen menu. The foyer will not be just the room to be between the 
classes, it will be an ambient media space that invites to think, explore and discuss together. 

2.1.4 Theaters 
Many schools have theaters with classical stages for live presentations, like stage plays, musicals or 
dance performances. While this initially was done with physical and mechanical stage decorations, we 
can now use interactive technologies to track the actors and create audiovisual presentations on stage. 
A digital stage leads from classical theater or dance performances to programmed interactive multimedia 
performances. The media presented on stage can be connected to the multimedia backend media 
storage. The stage will then become part of the teaching and learning processes themselves [12]. 

2.1.5 Domes 
In some schools, we find immersive 360° theaters (domes) initially used for astronomical and 
geographical presentations like the planetarium. While the mechanical “star projector” is out of use, 
these special spaces can now be reused for digital photographic or synthetic 360° presentations. The 
content can be created by 360° cameras or Virtual Reality (VR) platforms. The domes can be used for 
streaming presentations, like 360° movies, or for interactive presentations, like in VR games. If schools 
do not have a dome, meanwhile cheap VR head-up-displays (HUDs) can be used instead, however with 
the drawback, that it is not a social experience like being physically in “the same room”. ALS has been 
connected to a dome installation in a school. This dome will be used for many teaching topics as an 
immersive presentation and interaction environment. 

2.2 Out-Of-School Contexts 
In-school teaching brings a lot of drawbacks for motivation and authenticity. Out-of-school learning at 
home, urban, industrial or natural locations can overcome some of these drawbacks but needs certain 
flexibilities provided by the digital learning infrastructures. 

2.2.1 Homes 
The perhaps most important space for out of school teaching might be the homes of the learners and 
teachers, where they prepare their lessons or do their homework. Meanwhile, most students and 
teachers will have digital equipment in their homes that can be connected to the digital teaching and 
learning infrastructure used in school. This approach is currently followed by standard learning 
management systems (LMS) mainly used for the distribution of course materials. The depth and quality 
of the integration of digital homes with digital school infrastructures will vary depending on the 
pedagogical concepts and requirements. ALS will be demanding the availability of appropriate devices 
and sufficient bandwidth to connect to highly interactive and high-volume multimedia resources. It can 
be assumed that this will be solved in near future in a way that a pervasive digital environment will be 
available. In many situations, this is already possible today, but needs to become a kind of standard. 

2.2.2 Urban, Industrial and Natural Environments 
Modern teaching of topics, like the history of settlements, urban architecture or economy can best take 
place in real urban spaces or real industrial areas. The “real”, i.e. the authentic environment will provide 
much better access to the teaching content, as it consists of real people, buildings, traffic, stores, and 
factories. Digital access in urban spaces or industrial areas can best take place through carry-on devices 
like smartphones and tablets or any other digital mobile gadgets connected by mobile communication 
links to the backend of the teaching and learning infrastructure. Even in areas without network 
connection, offline application modes can be used, while system states and media will later be 
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synchronized with the backend system, as soon as the mobile application reconnects. Similar to urban 
and industrial spaces, teaching and learning in biology or ecology can take place in real biotopes, like a 
close-by forest, lake, river or any natural habitat. Even the school garden can be such a place of 
teaching, studies and discoveries in the natural field. Students can use their mobiles to solve tasks there 
and collect data that have to be connected to their teaching and learning infrastructure ([6], [13], [14], 
[15], [16], [17], [18]). In such environments, it will be necessary and conceptually designed to bridge the 
gap between the physical and the digital world. Media concepts like Augmented Reality (AR) or 
Tangibles will fit quite well into these real world settings. 

2.2.3 Museums and Archives 
Since a long time, museums play an important role in teaching and learning. Meanwhile, many museums 
have digital infrastructures, like computer displays, digital theaters or augmented reality presentations 
[19]. These infrastructures can be used by the students on site. Much better will be a digital museum 
infrastructure that can be connected to the digital infrastructure of the school being used before and 
after the visit. This is possible either by using the same architecture or by using interfaces to exchange 
information between schools and museums. ALS is already used in schools and museums and is 
therefore enabled by the same architecture to connect these places of learning. Similar to museums, 
the teaching and learning can take place in public archives, like libraries or municipal archives. Modern 
archives already have digital platforms, where content like inventories, selected documents, or any other 
form of digital media can be accessed and connected to the teaching and learning infrastructure. 
Connecting school infrastructures pervasively to museums and archives opens a new world of teaching 
through a multitude of high-quality and well ordered sources of scientific and cultural knowledge. 

2.3 System Contexts of ALS 
Derived from the teaching and learning contexts discussed above, we can see the need to establish a 
strong relationship between the physical world connected to the bodies and the social realities of the 
learners and digital learning resources. In recent development of interactive multimedia systems, we 
see a revolution in the design of user interfaces like in peripherals, in the sense of surrounding media 
(e.g. immersives), tangibles, mobiles, or wearables embedding the human learner even bodily (Fig. 1). 
Learning applications, which use the much wider capabilities of the new interaction interfaces, have a 
high potential to support learning in the school contexts discussed and, above all, provide an authentic 
relationship to daily and “real” life physically and mentally. 

 
Figure 1. Shell model of ubiquitous media used in ALS. 

ALS is a digital teaching and learning environment implementing the above-mentioned forms of 
contextualized learning connecting in and out of school activities through one central common storage 
system, the Network Environment for Multimedia Objects (NEMO), containing semantically annotated 
and structured media. Based on the shell model (Fig. 1) we developed a contextualized application 
structure providing a classification for the teaching and learning applications of ALS (Fig. 2). These 
applications will be discussed in more detail in the next section. 
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Figure 2. A suite of integrated ALS applications based on the shell model. 

3 THE ALS TEACHING AND LEARNING MODULES 
Ambient Learning Spaces is a didactic infrastructure providing modularized frontend applications (ALS 
Modules) for mobile, stationary, and immersive interactive computer systems. Each of these application 
modules is connected to the NEMO backend system. 

3.1 ALS Wearables and Mobiles 
Authentic education through social activities in context is a constructivistic approach to build individual 
knowledge within a cultural setting. Learners leave school and enter live spaces like urban, industrial 
and natural environments or places of collections like museums or archives. With networked mobile 
applications on smartphones, tablets or wearables ([20], [21]), the computing devices can be with the 
learners in the sense of BYOD [6]. This enables the learners to carry the scaffold of teaching in form of 
learning applications with them, study in context, and collect data and media then be brought or 
transmitted back to school. 

The MoLES (Mobile Learning Exploration System) app provides a task-based teaching framework to 
guide the learners through a series of tasks and challenges along a learning path. It has been 
conceptualized, implemented and evaluated over years in several technological versions ([6], [13], [14], 
[15], [16], [17], [18]). A task may be to take pictures of certain plants or buildings or capture videos of 
city traffic or industrial processes. Students have to research and store data about the objects and 
contexts and follow the next task until the whole tour has been completed. Typically, the students will 
go out in small groups of 2 to 4 (Fig. 3) with fewer devices than group members to be forced to discuss 
and decide together what shall be collected and stored ([14], [16]). The MoLES system will store or 
transmit data and media to the NEMO backend system for later use. 

 
Figure 3. The ALS mobile app MoLES with tasks and challenges to collect data and media in the field. 

InfoGrid is an Augmented Reality (AR) app that allows studying an environment by looking for active 
objects or targets by activating digital visual or auditory overlays in the form of images, audio or video 
clips, static or animated 3D models (Fig. 4). The students visit certain places and point their smartphone 
cameras towards physical objects like houses in a city or artifacts in a museum ([19], [22]). The AR 
system can display a map or a floor plan to guide the students through the environment. They can take 
snapshots of the objects found, collect information, and will be guided through the environment by 
printed signs or a digital plan integrated in the app. 
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Figure 4. The ALS mobile augmented reality app InfoGrid to explore in the field. 

MoLES and InfoGrid are generic learning instruments that fit into a pocket to act in an authentic 
environment, discuss with experts and learn by discovery. The content of MoLES (tasks) or InfoGrid 
(augmentations) can be created with easy to use authoring tools for the capturing and editing of image, 
video [23] and 3D ([24], [25], [26]). Even older students can design learning materials and tours for 
younger ones as part of their own reflections on knowledge they have been building up. Additionally to 
mobiles in the technical shape of tablets or smartphones, ALS is prepared for applications using modern 
wearables like smartwatches, digital glasses or intelligent fabrics for sensing and displaying information 
([20], [21]). A motivating access to wearables is designing them by the students themselves in art and 
design workshops especially for theatrical performances [12]. 

3.2 ALS Stationaries and Tangibles 
After searching, discussing and collecting media in the physical context, the students need to select and 
arrange their findings to answer questions or create abstractions of what they found. This can be done 
in a social process that will typically happen in school with larger devices in a group space or classroom 
context. To visualize the findings, the students can use large multitouch screens on the wall called the 
InteractiveWall (IW) (Fig. 5) ([9], [10], [11]). Besides the InteractiveWall there is an InteractiveTable (IT) 
that supports certain spatial working setups in school. Additionally to the IW, the IT will allow the use of 
tangibles (fiducials), i.e. objects that can be placed on the IT to interact with the applications, for example 
as physical tools for tagging or filtering. 

 
Figure 5. An ALS foyer setting built with several InteractiveWalls 

The IW will provide MediaGalleries that show collections of raw findings (e.g. media collections from the 
field collected with MoLES) or collections of selected, grouped, tagged and classified media bound 
semantically to objects of the learning domain (Fig. 6). From these collections, the students can create 
presentations or documents under supervision and guidance of their teachers or parents at home. 

 
Figure 6. MediaGallery for media collections on an IW. 

3950



 

 

Learning applications supporting semantic modeling about knowledge entities (SemCor) and 
chronological structures (TimeLine) connected to media objects can be used on an IW or IT ([7], [27]).  

TimeLine is a web application embedded in the IW. It displays a time axis visualizing knowledge entities 
with chronological meaning and dependencies (events) (Fig. 7) ([7], [27]). Events represent a point or a 
period of time on the chronological graph and can be annotated. TimeLines can be “filled” by media like 
text, image, audio, or video from the central media repository. Users can navigate by touch interaction 
through the chronological graph and explore knowledge entities and annotated content. A TimeLine 
display consists of one or more sub-timelines along one chronological axis, i.e. semantic dimensions 
over the same period of time. For example, political events can be shown in parallel to economical or 
technological developments. This allows multiple perspectives on history and helps to identify, question 
and explain causalities and other dependencies. 

 
Figure 7. A TimeLine developed by students for the study of art history. 

SemCor is a learning application for active search and knowledge creation within an IW. It supports 
interactive exploration of semantic correlations between media-enriched knowledge entities and allows 
inspecting interrelated visual representations of information in a semantic web. Students can provide a 
starting seed to explore semantic correlations from there. SemCor usually connects to a semantic 
repository (e.g. DBpedia) to search for related entities. Once related entities are found, they are grouped 
into categories and are visualized in a force-directed graph (Fig. 8). Entities can be selected to expand 
the visualized knowledge space. Selecting a knowledge entity, further detailed content (e.g. the 
corresponding Wikipedia article) is shown and can be explored further. SemCor will automatically and 
dynamically deliver new knowledge entities in the graph that can be selected by the user. These entities 
are internally searched and selected through certain search algorithms and filters. SemCor resembles 
and visualizes the mesh and complexity of world knowledge and motivates explorations through the 
serendipity phenomena. SemCor and its semantic networks need space for the visualization. Interactive 
Walls and Domes therefore fit best. The semantic repository SemCor is connected to knowledge 
repositories; they can be created or chosen from available ones. The basic system works with DBpedia 
and Wikipedia. External repositories for certain knowledge domains, which provide public interfaces, 
like the Europeana for cultural heritage, can be connected. 

 
Figure 8. SemCor for the study of ontology-based semantic relationships. 

IWs and ITs have been placed in social areas within school buildings like group spaces or the school 
foyer that will allow social interaction with media collections or presentations of contextualized projects 
as described above. Additionally, IWs can be used as general information terminals for any purpose and 
any web-based presentation. In a current study, we analyze the use of the InteractiveDome and its 
potentials for large and complex information display. 
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3.3 ALS Immersive Media 
Special properties of media come with immersive media. They are more a result of human perception 
than of a certain kind of technology. Sherman & Craig [28] distinguish physical and mental besides 
immersion in general. We will mainly refer to physical immersion when we discuss immersive media in 
the context of ALS. However, this will mainly address the visual and the auditive senses, as full motion 
simulators are usually not available in school contexts. 

The media currently in use in ALS for immersive applications are mainly 360° images and videos. Both 
can be enriched by interactive elements, like in HyperVid [29], to create non-linear 360° hypervideo 
structures with interactive buttons to change position, i.e. concatenate to another image or video taken 
from the spot selected in the video. 

As the presentation and interaction technologies, we used VR HUD presentations like Oculus Rift and 
Oculus Go as well as full dome presentations. Rectangular 360° images and videos can be transformed 
into HUD and dome formats (mainly fisheye views) to create a strong immersive perception. The dome 
system in one of the schools gives place up to 15 students or teachers (Fig. 9).  

Another technology that has been used for immersive presentation and interaction are VR players for 
Web VR solutions like A-Frame that can be integrated in the IW, IT or an InteractiveDome (ID). Certain 
embeddable VR engines, like the Unity framework, can create similar effects. The VR modes support 
the interaction with 3D objects that can be created by students themselves through a photogrammetric 
pipeline from images and video footage ([24], [25]). 

 
Figure 9. ALS-based full dome installation in a school (© Photo courtesy of Ralph Heinsohn). 

Most of the ALS teaching and learning modules discussed above can be adapted to immersive 
environments. This transformation through editing, morphing, mapping, embedding or linking media into 
immersive forms can be an active design process performed by the students themselves. The more of 
these immersive applications will be available, the more we will create a Mixed Reality Learning 
Environment [30]. 

4 NEMO, THE INTEGRATED BACKEND PLATFORM OF ALS 
To create the pervasive experience of integrated seamless media, ALS is based on a central cloud-
based backend system, the Network Environment for Multimedia Objects (NEMO) ([5], [31], [32]). 

The basic system architecture of ALS is shown in Figure 10. The applications are decoupled from the 
backend by web-services. Most of the frontend applications and authoring systems are web-based for 
maximum flexibility within network structures. The backend system NEMO can be installed and operated 
at any place inside or outside schools, only depending on internet web access and sufficient bandwidth, 
depending mostly on the volume of digital media used.  

The ALS-Portal combines a content management system with the functionality to annotate, edit and link 
media to the corresponding ALS applications. 
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Figure 10. ALS system architecture 

5 SUMMARY AND CONCLUSIONS 
Ambient Learning Spaces (ALS) is an integrated multimedia platform for teaching and learning. Based 
on a central data and media storage system it allows to create, construct and share knowledge media 
across a variety of interactive applications like wearables and mobiles, stationaries like interactive walls 
and tables, and immersives like head-mounted displays and interactive domes. These applications in 
different form factors and sizes empower to adapt to learning situations of practically any learning 
context inside and outside schools. The system is used in several pilot installations in schools and 
museums and has been evaluated for its usability and didactic use. The results show that teachers and 
learners are enabled to use the different modular teaching applications of the ALS system as a modeling 
environment as well as learning applications. 
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Abstract 
The treatment of childhood cancer, usually carried out in outpatient centers, consists of frequent 
returns for examinations, administration of chemotherapy and/or radiotherapy, and/or blood products, 
as well as for medical consultations and with multidisciplinary teams. In this modality of procedures, 
factors considered stressful for a child are present, such as aspects intrinsic to the disease and 
treatment, such as feelings of fear, insecurity and living with pain. Adequate nutritional support and 
dietary adaptations are necessary to minimize the adverse effects caused by the treatment. The social 
distancing, imposed by the Covid-19 pandemic, established the need to use new ways of caring for 
others, making social media the main means of development and production of content, dialogues, 
and exchange of experiences. This study aims to describe the learning that took place via strategic 
adaptation in the dissemination of food and nutrition education activities to the families of children 
undergoing cancer treatment. The “DÓ RÉ ME FAZ COMER"1 Project, which has been developed 
since 2017 by professors and students at the Federal University of Paraiba - Brazil, adapted to the 
period of social isolation, imposed by the pandemic, through the adoption of a playful activities 
methodology, developed remotely, via social networks (Instagram) and WhatsApp, which was used to 
communicate with those responsible for the children. From 2020 to 2021, the actions consisted of 
stories with characters from fairy tales and popular culture, games, and educational materials, 
culminating in culinary workshops that had healthy food as the protagonist. As a result, 38 educational 
materials of low cost and easy reproduction (through pictures using simple language) have been 
published, using resources such as videos, music, and animations, made on the Canva digital 
platform. It was also ensured that those responsible for the children previously assisted in the face-to-
face actions, continued to receive the necessary information for their proper nutritional support. The 
evaluation metrics on the engagement of users on Instagram have been measured through the 
continuous increase in the number of followers/targets, likes, shares and comments, resulting in an 
increase in the 110% of information reach since its implementation. In this way, about 1051 people, 
including family members and supporters, were impacted by these actions in the last sixteen months, 
contrasting positively with the average of 100 children assisted in person in the pre-pandemic period. 
Based on the experience of this project, we can say that it is possible to promote learning via user-
friendly digital platforms such as Instagram and WhatsApp. In our case study, resources have reduced 
communication barriers through social virtualization, even as physical barriers have widened, allowing 
parents and guardians to provide better nutrition for children undergoing isolation treatment. 

Keywords: cancer, pandemic, social networks, nutrition education. 

1 INTRODUCTION  
Cancer in juvenile children (between 0 and 19 years) or juvenile infant is characterized by a set of 
various pathologies that have in common the uncontrolled multiplication of abnormal cells and that can 
affect any site of the organism. The number of new cases in this age group expected for Brazil, for 
each year of the triennium 2020-2022, will be 4,310 in males and 4,150 for females. In most of the 
population, it corresponds to 1% to 4% of all neoplasms. The predominant types are leukemia (28%), 
central nervous system (26%) and lymphomas (8%) [1]. 

 
1 “DO RE ME FAZ COMER” can be translated from Portuguese as “DO RE MI Makes me eat”; it is a game with the sequence of 
musical notes (C, D, E – DO, RE, MI), well known by children.  
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In the state of Paraiba, the Hospital Napoleão Laureano, located in the city of João Pessoa, PB, is a 
reference philanthropic institution for cancer treatment in the State, serving 72.2% of all cancer 
patients in Paraiba and surrounding states. In this context, children and adolescents, both from private 
and public health system (SUS) agreements, receive the appropriate therapy for the various existing 
neoplasms. 

Between January 2017 and March 2020, 834 children and adolescents with malignant neoplasms 
were treated at the Pediatric Outpatient Clinic. Most of them come from the State of Paraiba, 
especially from the Zona da Mata, which encompasses the city of João Pessoa and the metropolitan 
area, as well as other municipalities, such as Sapé, Mari and Marcação. Annually, an average of more 
than 100,000 people are attended by the Hospital, according to its Corporate Governance Report [5]. 

The risk of nutritional impairment and malnutrition are increased by the aggressive effects of the 
disease. In addition, malnutrition is intensified due to the high toxicity and adverse effects of 
antineoplastic therapy. Among these side effects, at the gastrointestinal level are oral and intestinal 
mucositis, changes in digestion and absorption, diarrhea or constipation, nausea and vomiting, which 
result in a reduction in food intake. Also, it has been observed that metabolic alterations are among 
the main factors of nutritional risk and cachexia of children undergoing cancer treatment [2][6]. 
Therefore, adequate nutritional intake and dietary adaptations are necessary to minimize the adverse 
effects caused by treatment [2]. 

The treatment of childhood cancer usually performed in outpatient centers consists of frequent returns 
for examinations, administration of chemotherapy and/or radiotherapy, and/or blood products, as well 
as for medical consultations and multidisciplinary teams. In this modality of procedures are present 
factors considered stressful for a child, such as intrinsic aspects of the disease and treatment, such as 
feelings of fear, insecurity and living with pain [12][19][20]. Therefore, adequate nutritional intake and 
dietary adaptations are necessary to minimize the adverse effects caused by treatment [2]. 

Food and Nutrition Education (FAN) actions can be understood as a set of information on food and 
nutrition, capable of generating changes in eating behavior, aiming not only at prevention against 
health problems, but also assisting in the treatment of diseases and nutritional problems [14]. The FAN 
actions have great importance during childhood, and when performed through recreational activities 
provides a greater involvement of the child in the process, and resulting in greater learning about 
healthy eating, positively assisting in the acceptance of food and in the construction of healthier habits 
[8]. 

On March 20, 2020, community transmission of Coronavirus Disease 2019 (COVID-19) was declared 
throughout the country [4][22], which inserts Brazil in the context of the global pandemic of SARS-
COV2. This is characterized by potentially severe acute respiratory infection and high transmissibility 
that occurs mainly from person to person through respiratory droplets or through contact with 
contaminated objects and surfaces [4][3]. 

Recommended by health institutions as one of the most effective forms of prevention of COVID-19, 
social distancing established the need to use new ways of living, working, studying and caring for 
others. Given this scenario and the new conditions of care, face-to-face meetings were impossible, 
which prevented the performance of face-to-face FAN actions in the toy library of the outpatient clinics 
of the Napoleon Laureano Hospital, as was held since 2017 by the “DÓ RÉ ME FAZ COMER" Project, 
approved and promoted by the Federal University of Paraiba. Thus, social media has become the 
main means of content development and production, dialogues, exchanges of experiences and 
meetings [17]. 

Given the new reality of the Covid-19 pandemic and the importance of nutritional care for cancer 
patients, the present study aims to describe the experience of the dissemination of food and nutritional 
education activities remotely. This action aims to enable caregivers (family members, legal guardians 
or in fact) of children undergoing cancer treatment to continue performing recreational activities, under 
the supervision of the project team, so as not to interrupt the benefits previously acquired with face-to-
face interventions [18]. In this way, caregivers are offered an academic communication channel that 
gathers reliable nutritional information, avoiding guidance for low-quality content generated by users of 
any of the social networks [15]. 
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2 METHODOLOGY 
This was a research and extension action that used the deductive method, through a case study in a 
hospital in Brazil, in a qualitative way. The transition from educational and nutritional recreational 
activities in the face-to-face to the virtual modality took place through social networks and digital tools 
of free access and highly popular, such as WhatsApp, Google Meet and Instagram. 

Meetings between the project coordinators and participating students were held through Google Meet, 
so that idealization, planning and alignment of ideas were conducted remotely. Such meetings lasted 
from two to three hours and took place twice a week during the months of March to May 2020, until the 
format of the activities to be carried out was reached. The strategy defined was the production of 
digital content using simple communication and educational materials of low cost and easy 
reproduction, consistent with the socio-economic reality of patients and using resources such as video, 
music and animations, which emulated the face-to-face activities once performed. FAN actions 
consisted of story adaptations with characters from public domain fairy tales and pop culture, in 
versions that introduced healthy food as the protagonist. After involving the children in this playful 
setting, food was worked in culinary workshops and food was offered in the form of a banquet. 

Closer communication with the target audience was conducted through WhatsApp. An exclusive group 
was created from the telephone contacts of caregivers provided by the partner association Owners of 
Tomorrow. This NGO was founded in 2005 and provides volunteer work with the aim of providing 
material and affective support to children and adolescents with cancer undergoing treatment at the 
Napoleon Laureano Hospital. Through this group, the caregivers were instructed on the new proposal 
of the project and received weekly the content to be developed in their homes with the children 
undergoing treatment. They were also encouraged to follow the social networks of the project [13]. 

Instagram was chosen as a means of disseminating the content produced to expand the reach of the 
material, impacting, in addition to the children assisted by the project, other partner profiles, patients 
from other locations and the general public. This app consists of a social network that stands out for its 
simplicity of operation and for prioritizing the sharing of photos and videos, allowing a quick 
assimilation of these by users. Initially the activities were published in a public and official profile of the 
project (@projetodoremefazcomer), taking advantage of the space of the feed, stories and subtitles. 
The subtitles were prepared in order to encourage the public to carry out the activities, being written 
with a quick and inviting language. Hashtags were added appropriate to the theme addressed, given 
the increased visibility that the post receives from this. The app's own metrics are used to track 
followers' engagement in the profile, and interactions (number of likes, comments, and shares) allow 
for qualitative feedback [7]. 

To produce the material to be published on Instagram and WhatsApp, the graphic design platform 
Canva, with friendly interface and available online, was used, which allowed the project team to create 
social media graphics, presentations, infographics, posters and other visual content of 
semiprofessional quality. 

3 RESULTS 
In the first quarter of 2020, there was an abrupt disruption of face-to-face academic activities, since 
social isolation was imposed practically overnight. The migration to remote activities had to be planned 
in order to reduce the interaction lapse resulting from the pandemic, considering that the impacted 
public has urgency to receive the type of assistance that has always been offered to them in person. 
Thus, even if there were more elaborate digital communication tools, we opted for free, highly 
disseminated applications that did not require any prior training of the team, caregivers, such as the 
services platform of the company Google. In addition to its standard web search services, Google has 
launched over the years several online productivity tools, such as Gmail, a free webmail service. 
Google Docs, another part of Google's productivity suite, has enabled the team to create, edit, and 
collaborate on their documentary production in an online environment, not unlike Microsoft Word. 
Google Meet is a video conferencing app available for Android and iPhone (iOS) operating systems. 

The tool had free access released to all Gmail users from May 2020, much by the context of the 
pandemic. The application allows you to make video calls with up to 100 people and provides tools 
such as screen sharing and instant subtitles and easily meets the communication needs of the project, 
which were fundamental in the discussion of how to convert the complexity of face-to-face activities to 
the remote way. 
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The face-to-face intervention took place basically in three stages: playful activity, cooking workshop 
and tasting of the food worked. The first stage was intended for the enchantment of children, to which 
were presented rereading of classic fairy tales and pop culture characters, music therapies, plays, 
educational games, among others, inserting a food to improve their nutritional contribution. The 
children were then led, in a second stage, to participate in the preparation of such food through a 
simple recipe, allowing them to feel responsible for their own meals and encouraging them to taste. 
Finally, the food worked was served as a feast to all present, providing a moment of social interaction. 
How to develop and maintain this dynamic into remote mode? 

Recreational activities have been reduced. Storytelling and plays, for example, were worked through 
the Canva platform and transformed into digital booklets, of simple and accessible language, with 
attractive illustration, to be read by caregivers. The adapted songs were presented through interactive 
videos, produced by team members in their own homes. The educational games were played at home 
and were thought to be run using only easily accessible materials, such as those already used by 
children's schools.  Manuals were also made to replace the culinary workshops, where the procedures 
to be taught to children in the handling of food were explained, in addition to safety rules.  

Unlike the face-to-face stage, where food, input and equipment were provided by the project team, it 
was necessary to consider that the family would have to bear all these costs. Thus, the recipes were 
simplified in order to work with one or two foods per activity, respecting the seasonality of products, 
their cost and nutritional value, using the resources that any simpler residence already had, and/or 
inserting the recipe product in ordinary meals. In the remote modality the project team intended to train 
and support the caregivers to assume the role of mediators of knowledge with the children. To this 
end, a group was maintained as a form of rapid and personalized communication, bringing together 
137 people, including the team participants and caregivers of children undergoing cancer treatment at 
the Napoleon Laureano Hospital. 

Despite the need for adaptation in all stages of elaboration of contents and activities, it is perceived 
that it is possible to maintain the engagement of the target audience. In a study conducted by Santos 
et. al. [16], social media was used to disseminate scientific knowledge and guidance, in order to assist 
in the prevention of childhood obesity in the covid-19 pandemic period. The results obtained from the 
metrics of the platforms used showed an average increase of 82% in the number of followers during 
the analyzed period. This growth corroborates the findings in the present study, which also showed a 
considerable increase in the number of followers/targets, likes, shares and comments, resulting in an 
increase of 629% in reach since its implementation. 

Even though there are still few studies in the literature, studies involving social media and playful 
activities directed at children undergoing cancer treatment, some findings have allowed us to evaluate 
the impact of technological resources on the lives of caregivers of cancer patients. 

A survey conducted by Warner et. al. [21], sought to describe the use of social networks by young 
adult caregivers of a loved one diagnosed with cancer. In this, 34 caregivers participated in the 
research and among the media evaluated, 61.8% of the participants used Instagram. The results 
showed that the media were part of the experience of these caregivers and suggested their use as an 
important source of social support by users. Another study by Nagelhout et. al. [10], made with 
caregivers of children with cancer showed that most (96%) used social media and that more than half 
(74%) of them reported using them not only to provide but also receive support and information about 
their child's diagnosis or treatment. The data obtained in these two studies show the wide use of social 
media by caregivers of people with cancer and the search for them in order to meet the needs for 
information that helps in the knowledge and way of dealing with the disease. This converges with the 
growing scope that the contents proposed in the present study obtained after the beginning of their 
implementation.  According to Moorhead et. al. [9], besides being an instrument that provides a space 
for social interaction and collaboration among users, social media brings a new perspective of health 
care, offering a means of communication in this area that enable improvements in health outcomes. In 
addition, the supply of qualified material helps mitigate the problem of harmful online interactions, 
which can occur when caregivers, without supervision, incessantly seek answers to their most varied 
questions [11]. 

After the planning meetings and the creation of the first contents, the project was ready to be launched 
on Instagram in June 2020. From there, in the last fifteen months, a total of 42 original activities were 
offered on the mentioned platform. By the metrics of the application itself, the engagement and reach 
of the published activities were monitored. The evaluation of the data obtained regarding the number 
of followers indicates a growth of 110% in the reach of information since its implementation. As a part, 
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at least 1,051 people, including family members and supporters, were reached by the actions carried 
out in the last ninety years. It is necessary to conduct future research to assess whether the use of 
social media is a useful tool to improve the perception of support among caregivers, as well as a 
method of stress management aimed at reducing their suffering. 

4 CONCLUSIONS 
The COVID-19 pandemic paradoxically paralyzed us and propelled us. Immediately, it interrupted the 
way we lived and performed our daily activities. The academic community found itself facing an 
unexpected deadlock. It was necessary to comply with the norms of social distancing and, at the same 
time, to seek to continue with the activities in progress. To break the inertia imposed by social 
distancing, we were forced to migrate to the virtual world. Existing tools, such as social and instant 
messaging, have had their use reconfigured from the purely recreational purposes for the production 
and dissemination of academic knowledge, professionally employed in order to expand human well-
being, quality and preservation of life. 

From our experience, we concluded that digital interaction tools, especially Google Meet, WhatsApp 
and Instagram, were essential so that the "DÓ RÉ ME FAZ COMER" Project could support and train 
caregivers of children with cancer to obtain nutritional support through recreational and therapeutic 
activities, reducing the adverse effects inherent to treatment. Additionally, the content made available 
on open platforms tends to reach a larger number of people, surpassing the local networks of 
stakeholders and supporters and expanding beyond the geographical boundaries initially covered. 
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Abstract 
The outbreak of COVID-19 has led to a rapidly evolving situation that made the World Health 
Organization label the COVID-19 as a pandemic and, consequently it has become a hot topic of 
discussion worldwide. Most universities shifted from conventional to online distance teaching and 
learning. 

The implementation of distance learning in the system of Ukrainian higher education showed that mass 
transition to distance education involving the use of e-learning tools in the online environment was 
realized in extreme conditions to ensure continuity of the educational process. Most Ukrainian higher 
education institutions appeared to be not fully ready to implement mass distance learning, although 
regulations on distance learning in Ukraine were approved by the Ministry of Education and Science of 
Ukraine in 2013. Despite the existing skills in electronic systems, the requirement of immediate, long-
term and comprehensive transition to distance learning turned out to be unexpected and problematic for 
many Ukrainian students. The problems of technical and technological unpreparedness, and the 
students’ psychological unreadiness to online distance teaching and learning have become apparent. 

The given article represents the data of an empirical study on the psychological readiness of Ukrainian 
students for distance learning under the pandemic conditions. The authors have considered such 
indicators of students' mental state as emotional tone and mental tension, and determined the index of 
their life satisfaction in the new conditions of learning.  

The authors have also examined the concept of the "subjective image of the professional future of the 
students under the pandemic" (SIPFS) taking into account the peculiarities of distance 
education.  SIPFS is associated with the development of self-concept and the formation of professional 
self-concept. The effectiveness of the learning process and the ability to interact with others depend on 
the self-concept. The professional self-consciousness of students covers various personal features 
(formation and development of personality, broad world outlook of the student, mastering of 
professionally important personal qualities and skills of self-regulation). 

To achieve the aim of the research, such indicators of students' mental state as a general functional 
level of mental activity were analyzed, namely: motivational; emotional; volitional. A closed-format 
questionnaire containing questions with pre-offered answers (multiple choices), Life Satisfaction Index 
A (LSIA), Assessment of Mental Activation and Emotional Tone were used for the study. The methods 
of observation, systematization, and summary were used for the analysis of SIPFS under the conditions 
of distance learning in the pandemic. 

The total number of participants was 882, time span is autumn 2020 and spring 2021. 

Keywords: pandemic, distance learning; psychological readiness; life satisfaction; mental activation; 
emotional tone; students; subjective image; self-concept. 

1 INTRODUCTION 
The article “Psycho-pedagogical prevention of Ukrainian students on counteracting the COVID-19 
pandemic” is a part of a fundamental team work of the scholars, who due to the NRFU competition 
“Science for the safety of human and society” are working on the project “The potential of higher 
education plagued by a pandemic: global, European, national dimensions” (Project registration number: 
2020.01/0172). The competition was initiated by the Ministry of Education and Science of Ukraine and 
The National Research Fund of Ukraine in May 2020, aimed at supporting the best research projects 
due to human security issues, in particular the safety of humans under the conditions of COVID-19 
pandemic.  
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Today the world in general and Ukraine in particular are facing the most serious challenge of the last 
few decades. The global spread of coronavirus infection (COVID-19) has fundamentally changed the 
way of life of the world community, taught to live in a new reality and adapt to new social standards in 
the shortest possible time.  

All sectors of the world economy have suffered the destructive impact of the pandemic. For the global 
higher education system, this situation has become a real stress test. Most countries of the world were 
not prepared for such developments; their practical measures were formed ad hoc. At the beginning of 
April 2020, 170 countries closed their institutions of higher education. The imposed quarantine measures 
led to the transition of educational institutions to a distance learning format for which the actors of the 
educational process were not fully prepared; therefore, there were serious obstacles to implement the 
model the universities had been working for centuries. On the whole, localization and social isolation 
measures have led to upheavals that the higher education system has not experienced since World War 
II. At the same time the COVID-19 pandemic has become a catalyst for many processes actively 
developing in the previous period: digitalization of all spheres of society, digital inequality increase [1; 
2], formation of digital literacy of various social groups [3; 4], etc.  

The Ukraine’s system of higher education has faced new challenges: the digitalization of education; the 
digital gap in the digital culture of the young and older generation of teachers, etc. Also, the sharp 
transition to distance forms and regionalization associated with self-isolation has questioned the 
internationalization of higher education, forcing a revision of the key provisions of the Bologna 
Declaration. The system of higher education is undergoing a transformation in which there is an 
increasing gap in the education received by students in higher education institutions [5; 6]. 

Among the psychological and educational problems of distance education, researchers note the issue 
of motivation and communication [7, 8]. During forced distance learning, such aspects as daily 
communication of students with classmates, cohorts, teachers (not only during classes), their 
participation in amateur performances, creative self-expression remain problematic. 

In addition to difficulties in communication, I. Vasilyeva also names personal immaturity, which manifests 
itself in low empathy and emotional instability, inadequate self-esteem, which is due to the non-
constructive life position, lack of independence of judgments and assessments [9]. 

Also, ideas about thinking and other mental functions (perception, memory, emotions, etc.) are subject 
to revision in connection with the introduction of means of transmitting information (images and sounds) 
that affect the structure of students' mental activity, form such characteristics of thinking as an inclination 
for experimentation, flexibility, coherence and structural properties, all that is characterized by 
creativeness [10, p. 82] 

Despite the introduction of information in the form of images and sounds, there is a problem in improving 
students' learning skills through the acquisition of knowledge through reading, developing their own 
learning methods, studying time management for effective learning, overcoming learning difficulties, 
searching, evaluating, processing and transforming information into meaningful knowledge, training 
using hypertext and hypermedia, demonstration of their knowledge at computer conferences, virtual 
seminars and in virtual groups. The acquisition of strategies and skills of observation and assessment 
of their own learning becomes relevant [11, p. 50-51].      

The above facts are directly related to the work of higher educational institutions, which, in order to 
prevent the spread of coronavirus and protect the lives and health of students and employees, have 
switched to distance learning, which is fundamentally different from classroom learning [12]. This raises 
the question of the impact of distance learning on the psychological well-being of the students’ 
personality and their psychological readiness for distance learning. 

2 METHODOLOGY 
The following techniques were used for the research: 1) the Life Satisfaction Index A, LSIA) 
questionnaire developed by B. Newgarten; 2) “Assessment of Mental Activation and Emotional Tone” 
by N. Kurgansky and T. Nemchin.  

The respondents were 882 students of 65 Ukrainian universities. The online survey was conducted in 
November-December 2020 and in May 2021 in the framework of the project “The Potential of Higher 
Education in the Pandemic Conditions: Global, European, and National Dimensions”. 
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To achieve the aim of the research, such indicators of students' mental state as a general functional 
level of mental activity were analyzed, namely: motivational; emotional; volitional. A closed-format 
questionnaire containing questions with pre-offered answers (multiple choices), Life Satisfaction Index 
A (LSIA), Assessment of Mental Activation and Emotional Tone were used for the study. The methods 
of observation, systematization, and summary were used for the analysis of SIPFS under the conditions 
of distance learning in the pandemic. 

3 RESULTS 

3.1 Psychological well-being and students’ psychological readiness to study 
in a state of the pandemic 

Psychological science has begun to actively study the current situation, which has a high stressogenic 
potential. Social isolation is unusual and even dangerous, as the human psyche reacts to it with 
increased fatigue and irritability, impaired concentration, formation of avoidant and panic behavior. A 
significant number of people experience understandable anxiety, and some of them succumb to panic.  

Analysis of the scientific literature showed that the influence of distance learning on the personality of 
students was studied by A. Alexiuk, V. Bykov, I. Bloschinsky, P. Volovik, Y. Zhuk, V. Kolos, V. 
Kuharenko, V. Oleynik, O. Ovcharuk, O. Sobaeva and others.  

The authors K. Osadchaya, V. Osadchiy, V. Kruglik researched the problem of analyzing the possibilities 
of using information and communication technologies during epidemics and their role in the organization 
of educational processes in Ukraine in the conditions of quarantine caused by the spread of the 
coronavirus disease COVID-19 [13]. 

Another group of Ukrainian researchers (S. Grynyuk, A. Zasluzhena, I. Zaytseva and others) held the 
survey among the university students in four Ukrainian universities: Borys Grinchenko Kyiv University, 
Kyiv National Aviation University, Kyiv National Linguistic University and Kyiv National University of 
Trade and Economics. The total number of the respondents was 488. The survey diagnosed the level 
of psychological readiness of university students to study in conditions of mass and abrupt transition to 
distance learning and impacts of new conditions of education on students’ performance. Among the 
problems that affect psychological readiness of students to study in the altered mode of instruction are 
the following: low level of motivation, the effect of technology overload, lack of self-discipline and social 
interaction, time planning, anxiety, perception of information and organizing the place to study.  

However, in terms of psychological approaches to satisfaction with distance learning under the 
digitalization of learning during the COVID-19 pandemic and self-isolation, contemporary works are 
extremely scarce.  

Research on the development of digitalization in general and distance learning, in particular, in higher 
education has been actualized in the last twenty years. These problems were actively developed by R. 
Garrison [14], who singled out the main disadvantage of distance learning, which is the lack of its 
“theoretical basis”, fundamentality [14]. Domestic researchers V. Bykov, D. Galkin, M. Zhaldak, M. 
Leshchenko, P. Matyushko, O. Ovcharuk in their works raise the problem of reforming and modernizing 
the existing higher education system in accordance with the challenges of today, describe some ways 
to overcome the risks associated with the emergence of the phenomenon of social isolation of those 
who do not have sufficient knowledge of innovative technologies. 

It should be noted that the introduction of digital technologies in the educational process is becoming a 
necessity for the higher education institution, as they do not only create its image, but also serve as a 
kind of access to the world market [15]. Digital technologies are a resource for improving the quality of 
learning and developing the competences of today’s youth. Traditional education systems cannot 
optimally adapt to the changing nature of learning, changing requirements and competencies of 
applicants, and new forms of educational process support [16]. 

Considering the epidemiological situation in the world, we can admit that, today, distance learning is not 
a panacea, but the most optimal form of providing applicants of different educational levels with 
educational services [5]. Thus, the analysis of world practices of higher education institutions in Ukraine, 
the EU and the world on the effective provision of educational process in “distant” mode allowed us to 
conclude that the total transition to distance learning and work in the conditions of the pandemic have 
put a number of challenges: the problem of students’ and teachers’ adaptation to work in online mode 
[14]; reducing the quality of education,  non-compliance of distance learning to educational standards, 

3964



 

 

a low level of student satisfaction with the cost of education. The above-mentioned has created a 
situation of challenge to the system of higher education, indicating the need to study the problems and 
further prospects of distance education development [15; 17]. 

The relevance of this empirical study is due to the living conditions in which the whole system of 
education had to be restructured in the shortest possible time. We have the task to reveal the influence 
of distance learning on the emotional state of students. We assume that in this form of learning difficulties 
are observed in students who have difficulties in self-organization, with unstable emotional background, 
with a low level of socio-psychic adaptation. 

The results of most studies have shown that enforcing quarantine measures on a person provokes the 
occurrence of emotional disorders, depression and emotional exhaustion. During quarantine, 7% of 
respondents had symptoms of anxiety and 17% had symptoms of anger, but after 3-6 months after 
quarantine was relaxed, these symptoms decreased to 3% anxiety and 6% anger. Restrictive quarantine 
measures help contain the coronavirus pandemic, but several recent studies have shown that they can 
worsen the quality of life of people worldwide. People who were not epidemiologically infected with the 
virus were equally affected, but they also had to rebuild their lives, which required some resources [18]. 

As for the students, two aspects can be noted here. On the one hand, the current students belong to 
generation Z - young progressive users of the Internet and various gadgets, so the technical aspects of 
using distance learning technologies did not cause them difficulties. They switched to distance learning 
easily enough, they were even interested to try new formats of classes and various technological 
solutions: webinars, online conferences, online courses. On the other hand, students admit that they 
have to do more assignments and make more independent efforts to master the courses. In addition, a 
large part of the student audience during the period of forced social distance learning faced financial 
and other difficulties, with their lack of technical means necessary for effective distance learning. The 
consequence of these problems is a certain degree of “simplification” of the educational process. Due 
to the inability to fully track the level of independent work performed by the students, passing interim 
certification in online format without using the proctoring system, teachers were often forced to change 
the assignments for independent work, credit questions and tickets for exams. Students also had to take 
into account possible technical limitations of the session. 

Studies of distance learning activities have shown that the state of psychological comfort and 
psychological readiness are the major factors in the success of students’ learning. Such an abrupt 
change in the learning environment can affect the student's well-being and life satisfaction. Decreased 
satisfaction with distance learning has a negative impact on the effectiveness of the learning process, 
leads to negative consequences in the mental and psychological state of students: facts of apathy and 
depression, deterioration of discipline, absenteeism and non-attendance of contact sessions, facts of 
deviant attitude associated with aggression and hopelessness, and fear of getting sick COVID-19 [18]. 

Taking into account the relevance of the indicated problems for the present, psychological well-being is 
actively researched in many fields of science. J. Pavlotskaya in her studies emphasizes that this 
construct consists of the following components: independence, ability to build healthy interpersonal 
relationships, state of psychological comfort, awareness of the value of your own life and the lives of 
others, presence of social interest, aspiration and ability for self-actualization, empathy, and successful 
adaptation in society [19].  

P. Fesenko considers psychological well-being as a subjective phenomenon, a holistic experience that 
is expressed in the feeling of satisfaction with oneself and one’s life. At the same time, it directly depends 
on basic values, needs, and the system of an individual’s internal assessments [20].  

К. Riff considers psychological well-being as a basic subjective construct that reflects the perception 
and assessment of one’s own functioning with the maximum disclosure of a person’s potential. The 
author identifies six main components in psychological well-being: self-acceptance, autonomy, positive 
relationships with others, environmental management, purpose in life, personal growth [21]. 

Thus, psychological well-being is an integral personal formation and plays an important role in positive 
human functioning and is expressed in the subjective feeling of happiness, inner harmony, satisfaction 
with oneself and life in general. It implies maximum disclosure of a person’s potential.  

The situation of the pandemic and the quarantine negatively affects all aspects of the psychological well-
being of the individual. It has been found that forced isolation and other quarantine restrictions caused 
by the coronavirus pandemic cause certain transformations of psychological well-being in the sphere of 
social interaction, the individual has to adapt to new requirements and function in accordance with them, 
which requires certain psychological resources. In addition, prolonged isolation, fear for one’s own 
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future, obstacles on the way to achieve the goal impose an imprint on the spiritual and semantic sphere 
of the personality. It should be noted that these changes occur at a deep personal level, and on the 
organization of a person’s interaction with others, that is, its social context, which can take a number of 
negative characteristics (conflict, aggressiveness, social distancing, etc.) and be accompanied by a 
subjective sense of disadvantage. However, as noted by researchers, a component such as spirituality 
and the provision of additional meaning to one’s own activities act as additional resources for the 
preservation of psychological well-being [22]. 

In order to achieve our goal, we analyzed such indicators of students' mental state as the general 
functional level of mental activity, namely:  

• Motivational (desires, aspirations, interests, drives, passions);  

• Emotional (emotional tone of feelings, emotional response to the phenomena of reality, mood, 
conflict emotional states – stress, affect, frustration);  

• Volitional – initiative, purposefulness, determination, persistence (their classification is connected 
to structure of difficult volitional action).  

The following techniques were used for the research: 1) the Life Satisfaction Index A, LSIA) 
questionnaire developed by B. Newgarten; 2) “Assessment of Mental Activation and Emotional Tone” 
by N. Kurgansky and T. Nemchin.  

The respondents were 882 students of 65 Ukrainian universities. The online survey was conducted in 
November-December 2020 and in May 2021 in the framework of the project “The Potential of Higher 
Education in the Pandemic Conditions: Global, European, and National Dimensions”. 

A comparative analysis of the data obtained by the "Life Satisfaction Index" questionnaire showed that 
at the first stage of adaptation to distance learning life satisfaction index was at a low level in 48.7% of 
students. High life satisfaction was revealed only in 12.8%, respectively. The overall low emotional 
background had a negative impact on the results of students' learning activities. 

The study of the life satisfaction index at the second stage revealed a significant increase in this indicator 
compared to the results of the first stage: high life satisfaction was revealed in 44.9% against 12.8%. 
The obtained indicators show that many students quite successfully passed the process of adaptation 
to the new conditions of learning. 

There was also a study of the emotional state of students of future specialists, studying in a distance 
mode in the pandemic conditions, using the method “Assessment of mental activation and emotional 
tone”. The data of the research results are presented on two scales “Emotional Tone” and “Mental 
Tension”. The data obtained showed that changes in the social situation of the students, associated with 
the restriction in the conditions of distance learning, have a direct impact on their psycho-emotional state 
[23]. 

The degrees of expression of each mental state are designated as “high”, “medium” and “low”. In this 
case, high degree of mental tension, interest, emotional tone and comfort are within 3 to 8 points, 
medium - 9 to 15 points, low - 16 to 21 points. In general, in calculating the scores, it was taken into 
account that the worse the mental state of the examinee, the higher the number of points for each of the 
characteristics he or she accumulates. 

The online survey showed: 60% of respondents “experienced a lot of psychological stress” during their 
studies in the new conditions. The distant format of learning in conditions of self-isolation exacerbated 
the importance of face-to-face communication contacts of participants in the educational process. Often 
the process of socialization, networking, necessary in the future personal qualities is realized and formed 
in terms of direct face-to-face communication between students and teachers in educational 
organizations. Quarantine significantly reduced the possibility of such interaction. 

We can identify the main psychological difficulties that students encountered in distance learning: a low 
level of self-perception and critical attitude to themselves, apathy and pessimism, decreased learning 
ability, frequent manifestations of irritability and anxiety.  

In accordance with the above, we proposed the following recommendations to improve the level of 
psychological readiness of students to study in the state of the pandemic anxiety:  

1 In this critical situation the student must take a responsible personal and civic position: realize 
and accept the new, extreme logic of life as his own reality. Accordingly, he must restructure his 

3966



 

 

habitual way of life, activities, behavior, communication and his attitudes toward various aspects 
of life, including himself and others, in accordance with the new requirements of reality.  

2 Extreme style of existence for the modern student does not really mean: 1) neither capitulation of 
personality to life, losing mental or spiritual fortitude, falling into despair, indulging in panic and 
apocalyptic moods; 2) nor ignoring the new reality, including requirements, dictated by the 
concepts of self-preservation and the preservation of other people’s lives. However, this is an 
active, positive, optimistic, life-affirming, realistic attitude to life that allows us to engage new deep 
resources in various modes of distant work and digital communication, considering the real threat 
and taking care of the health and life of ourselves and others. 

3 Work constructively with information. Obtain necessary information about the COVID-19 pandemic 
from official sources and share verified information with the community. Work selectively with 
information and news, weeding out anything that does not relate to self-preservation, adaptation, 
transformation.  

4 To work on oneself in order to create and support the most effective functioning of the personality 
in the given situation of life, resilience, psychological and emotional stability. To take seriously the 
threats and risks associated with the Coronavirus infection. Maintain internal and external calm, 
distance oneself from negative images and situations, and concentrate on pleasant experiences 
and aspects of life. 

5 Take care of others. A situation with elements of self-isolation, restriction of contacts, distant, 
remote mode of study and work, staying for a long time in one territory often entails a number of 
consequences, such as stressful states, the aggravation of interpersonal contradictions, the 
creation of conflicting relations, the social distancing, the closed way of life. In this situation, 
showing empathy and complicity in the life of one’s environment with the demands of distancing 
is a partial solution to the problem. Caring for others keeps the students in a positive frame of 
mind and increases the meaningfulness of life. 

6 Strictly adhere to medical recommendations, rules of hygiene, safe behavior and remote work 
modes. Continue to maintain a healthy lifestyle both during the prevention and the quarantine and 
in case of an illness. Adhere to work, rest and sleep routines and maintain physical activity to 
enhance immunity.  

7 Do not communicate with the people who have a negative attitude and constantly complain about 
life. If you can't avoid such communication completely, limit it to a minimum. Talk more with your 
family and friends, have conversations together, watch movies. Quality communication improves 
mental health.  

3.2  The concept of SIPFS and components of positive self-concept 
The period of study at universities is characterized by a simultaneous process of professional and 
personal self-determination and the actualization of the meaning of future professional activity. Youth 
make decisions about such issues as independent existence, early career, aware the nature of intimate 
relationships between men and women, the solution of which determines the formation of self-concept 
and determines further personal development in selected social roles. It is obvious that during this period 
the images of the Self, i.e., the Self-concept and the professional Self-concept, are formed and interact. 
In this regard, the study of the problems of forming the image of the self as a subject of professional 
activity, which include the idea of oneself as a person and the image of the self in the future as a 
professional, becomes especially relevant. The combination of these self-images determines the 
subjective image of a person's future professional activity and interaction with others. 

Learning difficulties in the pandemic conditions may be related to an underdeveloped capacity for self-
regulation. The skills of self-regulation include the following ones: goal setting, their upholding, objective 
setting, choice of methods of activity, analysis and selection of necessary conditions, evaluation of 
intermediate and final results of actions with selection of appropriate evaluation criteria, etc. [24]. 

The authors (D.P. Zavodchikov, S.G. Zabolotna) have also examined the concept of the "subjective 
image of the professional future of the students” (SIPFS) without taking into account the peculiarities of 
distance education. SIPFS is a vision of oneself in future professional activities including “personal idea 
of the world, oneself, a reason for being, value attitude to life in general and the future profession … in 
particular, goal setting, planning, prognostic skills and the ability to build a time perspective of life” [25, 
р. 53] in accordance with professional requirements and challenges. 
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The concept of SIPFS contains such components as professional orientation, professional competence, 
professionally important psychological qualities and professionally significant psychophysiological 
properties [26] and is associated with the four-component structure of the specialist's personality [27]. 

E. Zeer classifies motives, value orientations, professional position and social and professional status 
as components of professional direction. It should be noted that motives, value orientations, and 
professional position are filled with different psychological content depending on the stage of formation 
and are determined by the nature of the leading activity and the level of professional development of the 
individual. E. Zeer argues that the transition from one stage of professional development to another 
means changes in the social situation of development, the content of leading activities, mastering a new 
social role, professional behavior, personality change and initiates normative crises of pro-professional 
personality formation [27]. 

N. Kolominsky believes that the professional formation of a personality occurs through the formation of 
professional attitudes; systems of professionally important knowledge, abilities, skills and scientific and 
cultural range of interest; identifying and developing professionally important abilities; spiritual needs of 
the future specialist and moral and ethical improvement; ensuring self-actualization of each personality 
and the development of individuality as a prerequisite for an individual style of work [28, p.13]. 

Since the behavior of an individual is built in accordance with his/her self-concept, students on their own 
cannot overcome the stereotypes of their own self-perception. Arbitrary professional self-identification 
with the appropriate verbalization of their desires and feelings becomes the determining factor of 
success or failure in the process of university training. Students need to create conditions to enhance 
professional identity, self-confidence, competence and self-esteem, i.e., building an adequate image of 
the self. Another way is associated with creating an image of a successful professional future, 
discovering and updating one's professional resources, protecting the image of the future, correcting it 
with reality [29, p. 4-5]. It is obvious that the formation of SIPFS is associated with the development of 
a positive self-concept and a professional self-concept. 

Yu. Kovalgina dealt with the problem of the formation of the professional self-concept of future teachers 
in distance learning. The model developed by her consists of the following: the student is given a 
professionally significant audiovisual situation, on the basis of which he/she must perform the 
appropriate tasks, including those aimed at the formation of a professional self-concept [30]. 

I. Vasilieva identified psychological and pedagogical factors that hinder the development of 
communicative competence of students studying by distance learning. Communicative competence 
means an integrative personal education, characterized by adequate self-esteem, ability to understand 
the inner world of another person, adapt to changing conditions (both external and internal) and navigate 
in the use of verbal and nonverbal means in different communication situations [9, p. 5]. Among the 
psychological factors are the following: difficulties in communication, manifested in low empathy and 
emotional instability, inadequate self-esteem due to unconstructive life position, dependence on the 
opinions and assessments of others. The pedagogical factors include the following: limitations of 
learning implemented using telecommunications technologies with indirect interaction: geographical and 
physical isolation of students, lack of direct face-to-face pedagogical interaction, the implementation of 
indirect communication between participants in the educational process, the presence of virtual 
communication environment in web classes. 

The researcher identified psychological and pedagogical conditions that contribute to the development of 
communicative competence of students. These conditions include the following: reforming the cognitive 
structures of the "self-image" and removing restrictions and complexes to create a positive self-concept; 
development of a sense of self-identity and empathically engaged behavior; creating a situation aimed at 
expanding the repertoire of behavioral reactions and situational adaptability; expanding the field of verbal 
and nonverbal means of communication in the field of subjective relationships; manifestation of different 
patterns of behavior in different communication situations) [9, p. 6]. 

M.R. Ginzburg notes that the vision of yourself as a future professional is associated with entering into 
society and seeing yourself in it. The semantic future can be characterized by certainty or uncertainty 
depending on the specificity of the choice made. In addition to professional definition, the semantic 
future is characterized by the stability or instability of this choice. The semantic future is characterized 
by such value characteristics as value saturation or value emptiness. The semantic future that exists in 
the human imagination is endowed with a motivating force, depending on its subjective emotional color 
(attractive or repulsive). It is also important to see yourself as independent in the future, when a young 
person relies on his/her own strength, or depends on external circumstances. Thus, the semantic future 
can have two poles: positive (definite, stable, value-rich, emotionally attractive) and negative (uncertain, 
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unstable, value-empty, emotionally repulsive). The results of the professional future depend on a 
positive or negative vision of oneself in professional activity [31]. 

The ability of a person to endow the events that take place, value content, semantic color, regulate their 
behavior, set priorities, plan their activities in certain areas, make relevant decisions, successfully 
organize their own efforts to achieve the goal, it all depends on their perception of self, i.e., self-concept. 
The self-concept affects not only human behavior, determines the worldview, perception of existing 
experience, understanding of the new, the formation of plans for the future, but also the semantic future. 

Learning under COVID-19 pandemic conditions by means of distance education determines the 
importance of forming a positive students’ self-concept. After all, distance learning requires a certain 
degree of maturity from the student's personality (to be able to motivate themselves, to be independent, 
to take responsibility for their own learning, to participate in electronic communications in the learning 
process, to be proactive, resourceful and smart, to show perseverance, persistence, purposefulness 
and honesty, to be able to self-organize, to fully participate in the learning process and to be able to 
monitor and evaluate the process of their learning). 

The positive components of the self-concept are following ones: 

• Adequate and positive self-esteem, which promotes the development of self-esteem and self-
identity; 

• Coincidence of social and individual values, positive correspondence of emotional, cognitive and 
behavioral levels of value orientations and actions of the individual; 

• Positive goal setting; 
• Active reflection for the purpose of self-knowledge and formation of motivation for positive 

changes in the structure of one's "i"; 

• Positive self-expression and self-realization, the presence and consistent implementation of the 
strategy of its development, which is expressed in positive external social activity and internal 
activity of the individual; 

• Active and positive aspirations of the individual in achieving his/her ideal; 

• The presence and constant improvement of the positive-protective function of the self-concept in 
the relationship of the individual with the outside world and inner harmony, which prevents the 
negative impact of the external environment on the inner world [32].   

So, it is obvious that development of SIPFS, which is extensively formed in the studentship, should tend 
to be certain and positive. It will help to outcome the challenges of distance education such as lack of 
motivation, responsibility, maturity and self-organization. 

4 CONCLUSIONS  
So, the negative consequences caused by the pandemic in the sphere of psychological well-being and 
students' psychological readiness to study in a state of the pandemic anxiety, and the understanding of 
their long-term toxic consequences put forward new tasks for specialists in psycho-prophylaxis and 
psycho-correction of inadequate psychological manifestations and require their detailed study. Training 
people in techniques of mental self-regulation and psychological self-help is expedient for the 
preservation of mental health and the prevention of stress factors in quarantine conditions. It will allow 
to avoid or reduce manifestation of negative mental states, panic moods, and also will help to make 
behavioral reactions of students more controllable.  

Thus, in the structure of the concept SIPFS from psychological and pedagogical perspectives, we can 
include such components as the formation of professional competencies, the development of cognitive 
abilities, self-concept, professional self-concept, development of professional self-awareness and self-
regulation skills. Eliminating the difficulties associated with distance learning is possible by forming a 
positive students’ self-concept. 

Since the self-concept is formed during the student years and consists of self-images, it is important that 
self-images have positive characteristics, as they determine the choice of life strategy, success of social 
and professional aspirations, career planning and self-improvement. Positive self-concept also solves 
issues with motivation because with adequate self-esteem, which includes such components as 
acceptance of oneself on a physical level, knowledge of one's desires and abilities, attitude to criticism 

3969



 

 

and mistakes, striving for more and better. Positive self-concept contributes to the establishment of 
communication, interaction with the outside world, and can act as a protective mechanism against 
external negative influences on the inner world.    
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AMBIENT LEARNING SPACES: CONSTRUCTING TIMELINES 
THROUGH DISTRIBUTED COLLABORATIVE LEARNING 
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Abstract 
With the Ambient Learning Spaces (ALS) environment, we developed a didactic infrastructure as an 
integrated environment for self-directed and distributed learning inside and outside school. The 
environment combines and interlinks mobile, stationary and immersive learning applications on a variety 
of interaction devices. The artificial division between the classroom and the world outside vanishes 
through the pervasive cloud-based backend repository NEMO (Network Environment for Multimedia 
Objects) connecting a growing number of interactive learning applications with a central semantic media 
storage. This contribution emphasizes on the ALS learning application TimeLine used for teaching 
history and chronological correlation of events in an interactive environment. ALS with learning 
applications like the TimeLine module has been used in schools before and during the COVID-19 
pandemic for successful distributed distance learning. 

Keywords: Ambient Learning Spaces, Semantic Modeling, Timelines, Collaborative Learning, Distance 
Learning, COVID-19. 

1 INTRODUCTION 
While computer-supported teaching and learning during the early years of computing has been focusing 
on the use of digital media and networking, we meanwhile can find a growing number of learning 
applications, which enrich the pure digital media by didactic and domain-related metadata like 
annotations, tags, thesauri, ontologies, derivation rules, and semantic networks. In a simple form, like 
tagging, semantic models help with searching and collecting, while in a more sophisticated manner they 
are a foundation for knowledge media [1], sometimes called semantic media. 

As there are many applications of knowledge media in general, their creation and usage in teaching and 
learning will be emphasized in this contribution. We will discuss and describe the implementation of a 
teaching and learning environment with the following properties: 

• Interactive learning systems (hardware and software) that are stationary (like digital boards), 
mobile (like augmented reality apps), or immersive (like virtual realities or 360° images); 

• Central media repository for reusable media for all connected learning applications; 

• Cloud-based architecture allowing ubiquitous and pervasive access for teachers and learners; 
• Modeling layer enriching the media by semantic metadata to create knowledge media; 

• Content management portal that can be used by teachers and students to create media and 
construct the meta layer; 

• Cascading architecture that allows linking knowledge-media repositories of schools, museums, 
archives, and other sources. 

These properties describe a system, which can be used as a learning environment fitting to different 
contexts of space, time and social structures in schools like classrooms, foyers, team spaces, school 
gardens, school theatres or digital domes. This learning environment will also adapt to out of school 
contexts like urban spaces, museums, biotopes, and industrial environments through mobile devices. 
Because of its ubiquitous, pervasive, and embedding nature, we called it Ambient Learning Spaces 
(ALS) ([2], [3], [4]). 

With the basic ALS ideas corresponding to the properties listed above in mind, we developed a didactic 
infrastructure as an integrated environment for self-directed and distributed learning inside and outside 
schools. The environment combines and interlinks stationary, mobile and immersive learning 
applications on a variety of interaction devices like wearables, mobiles, PCs, boards, theatres, and full-
dome environments [5]. The artificial division between the classroom and the world outside vanishes 
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through the pervasive cloud-based backend repository NEMO (Network Environment for Multimedia 
Objects) connecting the interactive learning applications with a central semantic media storage. 

With ALS applications, students are able to collect media such as text, sketches, images, 3D models, 
audio or video footage out of school with the task-oriented MoLES mobile app ([6], [7]) and other media 
capturing applications. Already collected digital media can be uploaded into ALS. All media will be stored 
in NEMO and may later be discussed, tagged, edited, combined, and presented in the interaction 
devices as described above. Media can later be reused, e.g. in the discovery-oriented augmented reality 
app InfoGrid ([7], [8]). With ALS, teachers can decide to publish selected media productions in social 
spaces inside school or on the schools’ website for public presentation through the InteractiveWall (IW) 
([9], [10], [11]) or the InteractiveDome (ID) [5]. 

ALS applications search, create, connect and utilize semantic media using tagging and ontologies. The 
students discuss, transform and combine media from basic media into complex interactive knowledge 
media by enriching them with semantic information. The resulting semantic media can be reused in 
other teaching contexts, creating topical links between the curriculum and the semantic media 
constructed by the students or their teachers. 

One of these semantic media applications connecting media into higher knowledge concepts is 
TimeLine [12]. This learning application is designed to construct and interact with chronological 
correlations of historical events. It allows defining multidimensional timelines to display knowledge 
entities represented by semantically annotated media like text, image, 3D, audio, and video. Up to five 
dimensions representing semantic categories can be displayed simultaneously as parallel zoomable 
sub-timelines on an IW, visualizing the chronological correlations of events. TimeLine has been used 
for natural sciences (e.g. paleontological excavations) and history (e.g. political, economic, technological 
development in certain contexts and historical periods). Teachers can define the dimensions as timeline 
categories for sub-timelines chosen for a certain topic. Students fill these sub-timelines by researching 
and defining entities of events and by attaching media like text, image, audio or video content to these 
events. TimeLine entities can also be used as seeds for the SemCor semantic internet discovery system 
based on DBpedia and Wikipedia or custom knowledge spaces leading to further semantical 
explorations of the knowledge structures and media already found and represented [12]. 

During the COVID-19 pandemic, ALS with the TimeLine application has been used for distributed 
collaborative distance learning. Teachers and students used the ALS web-based platform over the 
course of several weeks to create different timelines. Groups of three to five students worked on 
disjunctive chronological intervals assigned by the teacher, while the ALS system managed and 
displayed the complete timeline. We studied how timelines have been constructed by groups of students 
in a school, one of them creating a timeline for the history of the European Union and one for the 
historical development of China. Both timelines are available in the school and can be used for further 
teaching and extension. Similar timelines have been constructed in other schools and museums for 
different topics. The process of timeline construction has been accompanied by scientists observing the 
teaching process and using questionnaires about the teaching and ALS TimeLine system usage. The 
findings have been helpful for further improvements of the TimeLine learning application and its 
integration into the ALS environment. 

2 METHODOLOGY 
Ambient Learning Spaces (ALS) and the concepts of semantic modeling are based on several 
methodological foundations. In this section, we will refer to some of the more important pedagogical 
theories, especially about knowledge construction. 

Since the advent of interactive computer systems, there have been many discussions about the usage 
of computer hardware, networks and computer applications in the classroom. Most of the applications 
have been dealing with generic skills like writing, math or about domains like geography, politics or 
economy. While pedagogy is focusing on higher concepts than just plain facts, learning software rarely 
addresses the conceptual knowledge layers [13]. 

Contemporary didactic approaches assume that learning is an active construction process, where a 
learner creates an individual mental representation of the world. Learning therefore depends strongly 
on individual prior knowledge and the social, natural and technical environment in which learning takes 
place. An important constructivist foundation for our approach is the theory of Expansive Learning in the 
sense of Engeström. His pedagogical concepts follow the so-called Cultural-Historical Theory of Activity, 
founded in the 1920s by researchers such as Vygotskij [14] and Leont’ev [15] and further differentiated 
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in Critical Psychology for Self-Determined Learning by Holzkamp, as discussed by Engeström [16]. 
According to Critical Psychology, learning in general means the appropriation of an object meaning by 
a learning subject and not the achievement of a normative educational ideal. In addition to concrete 
things, this also includes abstract and symbolic references. Thus, learning addresses individual or 
collective learning processes with the goal of extending action possibilities, competencies, and self-
determination. Cole and Engeström define a system of mediating artifacts relating the subjects with the 
objects of the world surrounding them [17]. They outline in respect to knowledge construction: “When 
moving toward the mastery of any academic subject, schoolchildren, with the teacher’s help, analyze 
the content of the curricular material and identify the primary general relationship in it, at the same time 
making the discovery that this relationship is manifest in many other particular relationships found in the 
given material.“ [18]. In this sense, the design of digital systems supporting learning shall be fostering 
the individual construction of sustainable knowledge in a social or cultural context, i.e. knowledge that 
is interrelated and finds a relevance of use in the reality of daily life. Learning software, which uses such 
capabilities of the new interfaces, has a high potential to support collaborative learning in school and 
creates a relevant relationship to life physically, mentally, and digitally. The cultural artifacts or tools, like 
applications discussed by Vygotskij and followers, foster self-determination by building up interrelated 
knowledge in social relationships within a cultural context. 

To support constructivist pedagogical concepts, including the world of current digital media, we need a 
systemic technological concept for a digital media and computing platform that is connected to real world 
information repositories for the purpose of teaching and learning. This platform has to serve as a 
technological substrate for didactic methods. It shall store and provide media that can be semantically 
marked-up and enriched to reach the level of externalized symbols or knowledge entities. Interaction 
with such semantic media can support, among other things, a better understanding of the culture of 
knowledge and artifacts, like 

• Networked complexity of the world, 

• Relationships between artifacts and the physical world, 
• Differences between instances (subjects, objects, events) and classes (taxonomies, categories, 

schemas, concepts) in layers of abstractions, 

• Creation and usage of consistent vocabularies (tag lists, thesauri), 
• Roles and differences of tagging and classification, 

• Process of knowledge construction in general, and 
• History as a construction of chronologically ordered and referenced entities and events. 

A technological multimedia platform for teaching and learning needs to support a variety of media types 
like text, audio, image, video, 3D objects, and interactive scenes to support the content in different 
domains in generally available digital formats. The media created need to be enriched by informally or 
formally predefined annotations referring as a simple form of semantic markup in the application 
contexts. Additionally, media and their connected entities shall have and show relations to higher level 
concepts, like taxonomies and ontologies. These relationships, as well as tags, will fortify media into 
semantic media related to the real world and to real live. The media need to be hosted and organized 
in a cloud-based distributed media database to be accessible anytime and anyplace for contextualized 
learning and teaching. 

3 TIMELINE ‒ A SEMANTIC ALS APPLICATION 
In the following, we will outline the semantic learning application TimeLine modeling and displaying time-
based knowledge structures within the ALS environment. Embedded in the InteractiveWall (IW), 
students can use this learning application to structure, arrange and explore information in chronological 
and semantic relationships. TimeLine visualizes events as knowledge entities, their content in different 
media types, and their semantic interrelations along a visualized timeline consisting of several parallel 
sub-timelines (representing knowledge categories or perspectives) (Fig.1). 
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Figure 1. Screenshot of a TimeLine (“History of the EU”) with 3 sub-timelines (“People, Historical Context, 
Contracts”) displaying text, images, and videos of an event (“Conference in Geneva”). It has been created 

by students collaboratively during a distributed COVID-19 school project. 

3.1 Learning with Chronological Correlations 
TimeLine is a web application embedded in the ALS IW. It displays an interactive graph visualizing 
knowledge entities with chronological information and dependencies. The knowledge entities represent 
events at a point or period of time. These events can be annotated with multiple tags and can be 
assigned to a category (sub-timeline). Depending on the zoom level, events will be grouped and 
combined by their semantic tags. When zooming in, the groups dissolve and the individual events 
become visible (cf. Fig. 1 and Fig. 2). This way, many events can be displayed on the timeline at the 
same time creating a chronological visualization without clutter. Events can be described by different 
types of media like text, image, audio, and video from the central ALS storage NEMO (see Section 4).  

 
Figure 2. Screenshot of TimeLine when zooming in (cf. Fig. 1). 
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Inside the TimeLine application, users can navigate with a mouse or by multitouch interaction 
deliberately through the chronological graph and explore knowledge entities with their annotated 
content. When selecting an event, the related media will be offered for larger display. Zooming in and 
out in time will be done by a pinch gesture. 

A TimeLine display consists of one or more sub-timelines, i.e. semantic dimensions over the same 
period of time. For example, political events can be seen from different perspectives (e.g. “People”, 
“Historical Context”, “Legal Contracts” shown in the EU Timeline; cf. Fig. 1 and Fig. 2). This structural 
element allows multiple perspectives on history and helps to identify, question and explain causalities 
and other dependencies between the events. The number of simultaneously visible sub-timelines has 
been limited to a maximum of five because of screen space. Users can hide and display sub-timelines 
and can thus adapt the whole visualization to their own interests. 

A TimeLine can be created in the ALS-Portal and can be configured in various aspects (Fig. 3 left). 
Using the NEMO user authentication, teachers and students can collaborate to create or edit timelines. 
Users with sufficient permissions can specify the categories to be assigned to the events. This is 
particularly useful in a school context, where teachers can define a set of categories that students can 
then use to research and categorize the events. 

Events can be assigned and annotated in the ALS-Portal with a variety of information (Fig. 3 right). 
Users can add a title and a description to the event. The title is directly visible on the timeline, all other 
information is only visible when selecting an event in the timeline (Fig. 4). An event can have one or two 
dates. Events with one date are shown on the timeline as a single point in time and events with two 
dates are shown as an interval of time. 

TimeLine also offers a link to SemCor, another semantic ALS application. TimeLine events can be used 
to trigger a SemCor search in semantic databases and thus lead to further semantical explorations of 
the time structures represented [12]. 

    
Figure 3. ALS-Portal dialogs to create and edit TimeLine entities.  

Left: Dialog to add a new TimeLine: details like a title, a description or a timescale can be set.  
Right: Dialog to create and edit a TimeLine event and assign corresponding media files. 
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Figure 4. Screenshot of a new event created and integrated into the TimeLine through the ALS-Portal. 

Selected events get highlighted and the content is displayed in the upper section of the screen.  
Activating the media leads to a larger display of the content itself (e.g. a photo or video). 

3.2 TimeLine used in Collaboration during COVID-19 
During the COVID-19 pandemic, an ALS installation with the TimeLine application has been used for 
distributed collaborative distance learning in a school of business, economics and administration in 
Germany. Teachers and students used the ALS web-based platform over the course of several weeks 
to create different timelines, one for the history of the formation of the European Union and one for the 
historical development of China. 

Groups of three to five students worked together by collecting information and media files on important 
events in a timeframe assigned by the teacher. The research was carried out by the students at home, 
and they made virtual meetings to discuss their findings. The different groups worked on disjunctive time 
intervals, which in summary create the whole timeline. In the “EU Timeline” project, the students used 
the collected information to create events and assigned them to the three categories “People”, “Historical 
Context”, and “Contracts”. These categories had been provided by the teacher.  

The events were entered into the ALS-Portal along with the upload of the corresponding media files. 
Students were instructed how to use the ALS-Portal and how to enter the information by a virtual 
presentation by the research team. The students also had access to tutorials in a PDF format to learn 
the functions for the timeline creation process. The students informed the teacher when they finished 
their tasks. The teacher then verified the timeline and gave feedback to the students by email and during 
the regular scheduled lessons. 

Finally, the finished timelines were approved by the teacher and published on the schools’ internal IWs. 
This allows other students to explore these timelines. Furthermore, the teacher can use the timelines in 
future classes and let the students explore the timelines as part of the lesson. If necessary, the existing 
timelines can be edited or extended in other classes as well.  

The process of the timeline creation has been accompanied by scientists observing the teaching process 
and using questionnaires about the teaching and usage of the ALS and TimeLine system (see Section 
5). The findings have been used for further improvements of the TimeLine learning application and the 
embedding ALS environment. 
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4 THE ARCHITECTURE OF ALS 
ALS is based on a central cloud-based backend system, the Network Environment for Multimedia 
Objects (NEMO) ([4], [13], [19], [20]). The platform needs to be able to dynamically generate end user 
device dependant variations of source media like images, videos or 3D objects with specific formats or 
resolutions as needed. For example, mobile smartphones will be served with lower resolution images 
than large screens. The conversion of media is performed in automated processes invisible for the 
users, since for the human knowledge construction there is no relevant meaning in this technical 
process, expecting that media always can be efficiently and comfortably perceived by human senses. 
The platform shall provide flexible personal, group and public ownerships for media objects or media 
collections referencing the social relationships. 

4.1 System Structure of ALS 
The basic system structure of ALS is shown in Figure 5. The applications are decoupled from the 
backend by web-services. Most of the frontend applications and authoring systems are web-based for 
maximum flexibility. As web-based applications, the stationary ALS learning apps like TimeLine are 
embedded in an InteractiveWall (a presentation-like board view), InteractiveTable (for groups standing 
around an interactive table) and will also be available in the InteractiveDome (for an immersive 
experience being inside a complex semantic structure) [5]. The backend system NEMO can be installed 
and operated at any place inside or outside school, providing internet web access and sufficient 
bandwidth, depending mainly on the volume of digital media transmitted and displayed. 

 
Figure 5. ALS system architecture showing the connections of the ALS Management & Authoring 
Applications with the NEMO Backend System and ALS Frontend Applications like the TimeLine 

4.2 The Service-Based Architecture of NEMO 
The API and Application Model Layer of NEMO represent the information structures needed by the 
frontend applications. It is implemented as an object-oriented class structure that provides the interfaces 
for the applications. For example, the TimeLine event-based application will store its information in this 
model. NEMO has been implemented as a flexible and modular service-based architecture (Fig. 6). 

The central backend storage is implemented by a Media Storage and Database Layer to provide 
persistent semantic storage of the media used. Media created and bound to objects representing the 
learning discourses are representing a semantic web. Several media in different formats for different 
devices can represent an object of the world. NEMO enables the learners to reuse media created or 
collected through one frontend application in other frontend applications for related but different learning 
contexts. This is important to create a growing repository of media that can be abstracted and enriched 
through media, annotations and classifications. 
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Figure 6. Layered Architecture of NEMO 

5 EVALUATION STUDIES AND RESULTS 
We can report a first user study on the TimeLine that was carried out in a school of business, economics 
and administration in Germany. Combined with the feedback from trials in the lab, with other schools 
and with museums we continuously improve the application and its features. 

5.1 Usability and User Experience 
We conducted a usability study based on the standardized ISONORM 9241/110-S Usability 
Questionnaire [21]. The questionnaire is related to the dialogue principles defined in the ISO standard 
9241-110. A questionnaire template can be found in https://docplayer.org/20439300-Isonorm-9241-110-
fragebogen.html. 

For the study, in cooperation with a teacher, students were asked to create a timeline about the formation 
of the European Union. The students collected the information in groups of three students and entered 
the information into the ALS-Portal mostly at home. After finishing the project, the students were asked 
to fill out the ISONORM usability questionnaire and answer the questions regarding the usage of 
TimeLine and other ALS applications related to TimeLine. 

5.2 Results and Discussion 
The ISONORM usability questionnaire was filled out by 9 students (1 male, 8 female) of the mean age 
of 25 years (SD = 7.14, min = 21, max = 44) who took part in the class. The combined results of the 
questionnaire are shown in Figure 7. The students filled out the web-based questionnaire using 
LimeSurvey. Fields of the questionnaire that were left empty by the students were rated as neutral. 

The analysis of the results showed that the students gave lower (negative) ratings on the conformity and 
self-descriptiveness of TimeLine. This can be interpreted that the creation process in its current form is 
a demanding task for the students. The other ratings were more or less neutral, which means that the 
prototypical system is already usable (i.e. acceptable) in these categories, but can be improved. 

According to the results of the evaluation, we improved the usability of the authoring application by 
adding a preview option, which can be used during the creation process to visualize the resulting 
timeline. Furthermore, we replaced the date pickers for the date entries with a set of form fields, as 
shown in Fig. 3, to simplify the data input task for the creator. 

We also improved the frontend user interface of the timeline by implementing a theming model to support 
individualization of the application. Additionally, we refined the usability of the frontend by implementing 
several changes, e.g. font sizes, coloring, and the layout of interaction elements. 
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Figure 7: Results of the ISONORM Usability Questionnaire for the TimeLine application.  

9 participants took part in the study. A Likert scale has been used, with 0 being a neutral point for the 
usability, 3 steps of negative ratings to the left, and 3 steps of positive ratings to the right. 

6 SUMMARY AND CONCLUSIONS 
TimeLine is a semantic teaching and learning application implemented as a module of the Ambient 
Learning Spaces (ALS) environment. It has been used for a study in a school of business, economics 
and administration in Germany. The results of the study show that teachers and students have been 
enabled, even under difficult social and spatial conditions like the COVID-19 pandemic, to use the 
applications together with other ALS modules in a distributed collaborative learning context. Students 
were able to set up a semantic chronological structure like the history of the EU as a knowledge media 
construct. TimeLine proved that it can be used successfully as a digital didactic concept and 
implementation that fosters thinking in complex time-based knowledge structures. 

Besides the research and construction of a specific historical topic, in the sense of Constructivism and 
Critical Psychology, TimeLine allows teaching by the use of knowledge media, that (linear) history ‒ and 
knowledge in general ‒ are just individual, social, or cultural constructions relating to perceived, 
medialized, and documented realities and not realities themselves. 

ALS installations including TimeLine are currently in experimental use in secondary and business 
schools, and as well in museums. 
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PHOTOPLETHYSMOGRAPHY AND DETERMINATION OF THE 
TRANSMITTANCE AND REFLECTANCE BY TRANSFER MATRIX 

Jozef Kúdelčík, Peter Hockicko 
Faculty of electrical engineering and information technology, University of Žilina (SLOVAKIA) 

Abstract 
Photoplethysmography (PPG) is a non-invasive method of measuring the change in blood volume in 
tissues using a light source and a detector. At present, PPG is widely used in various sensors for the 
continuous determination of human health, and from the measured data, it is possible to determine the 
possibility of impending disease. At the reflectance PPG, the detected light from the body part will 
fluctuate according to the pulsatile blood flow caused by the beating of the heart. Calculation of 
transmittance and reflectance of light of various wavelengths through thin film layers or the surface of 
skin layers at the finger is essential for a correct understanding of the external and internal influences 
on the recorded light signal. Within the photonics course, the calculation of such parameters is one of 
the basics that students should master. The article is shown several exercises where students use 
Matlab to numerically model the transmittance and reflectance of light for various thin layers 
configurations at of wide range of wavelengths. However, we assume a larger number of layers with 
different optical parameters, the method of transfer matrix is used.  

Keywords: Photoplethysmography, thin layers, Matlab, reflectance.  

1 INTRODUCTION 
Thin layers formed on a substrate have a thickness of several tens of nanometres to a few 
micrometres. They have been used for many years for surface treatment of the base material to 
improve and change the surface properties (eg refraction, hardness,…). At present, we also know the 
wide possibilities of using thin films in mechanical engineering, energy, decoration technology, or in 
the electrical industry. Optical layers are used as anti-reflective layers on lenses or glasses [1, 2].  

Within the course Numerical Simulations in Photonics, students solve, among other things, the issue 
of thin-film [2, 3, 4, 5] using interference (constructive and destructive), anti-reflection coating, Fabry-
Perot interferometer, and Brag's mirror. The course is completed by engineering students in the 
summer semester of the first year, with 2 hours of lectures and 2 hours of numerical exercises. As thin 
films are an integral part of our daily lives, the purpose of this part of the course is to provide students 
with a better understanding of the design and applications of thin films concerning optical filters. 

This article points to the use of Matlab in a better understanding of the theory learned and the analysis 
of thin films. Although there are more sophisticated software packages for thin film analysis [6-8], the 
purpose of these exercises is to encourage students to perform basic simulations and thus combine 
their newfound knowledge with Matlab's capabilities to understand the importance of "theory and 
practice." Thanks to this, they will also gain more skill and speed in Matlab programming, and we 
believe that they will appreciate the simplicity with which Matlab can simplify the tedious multiplication 
of matrices. 

2 TRANSFER MATRIX 
A transfer matrix is used for easier description and characterization of the thin film. Theory and next 
description are based on the information in photonics textbooks and builds on teaching texts [2, 3, 4]. 
The calculation of a matrix or product of matrices is solved in MATLAB based on the electromagnetic 
field at one (a) and the other (b) boundary of the layer or layers. Figure 2 shows the single layer together 
with the components of the electric and magnetic fields of the incident, reflected and transmitted wave. 

Let's have a homogeneous, isotropic layer with a refractive index n1 deposited to a substrate with 
a refractive index ns and placed in a medium with n0. The incident beam is reflected at the outer 
interface (at the first interface) (a), refraction occurs at the transition, the transmitted beam undergoes 
an internal reflection, and finally refraction through the second interface (b) into the substrate. 
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According to the boundary conditions, the tangential components of the resulting electric and magnetic 
fields are continuous at the interfaces and satisfy the conditions 

 
Figure 1. A thin layer with a thickness t and a refractive index n1 on a substrate with an index ns. 

 

 
(1) 

and 

 

 
(2) 

wherein the boundary conditions in equation (2) are used the tangential components of the magnetic 

field. Using the relation  the magnetic field can be written as a function of the electric 
field as:  and , where  

𝛾! = 𝑛!	%𝜀!𝜇!	𝑐𝑜𝑠(𝜃!) 

𝛾" = 𝑛"	%𝜀!𝜇!	𝑐𝑜𝑠(𝜃#")	 
𝛾$ = 𝑛$	%𝜀!𝜇!	𝑐𝑜𝑠(𝜃#%) 

(3) 

Furthermore, during the transition of the wave through the layer, a phase shift d  occurs between  

and , where . The electric field after passing through a given layer 

has a value of:  and . Et1 and Ei1 can be expressed using the components 
of the electric Eb and the magnetic Bb fields. After several steps, we finally get the individual 
expressions in the form 

 

 

(4) 

These expressions refer to the components of the field on the first boundary with the elements on the 
next boundary and can be written in matrix form, where the numeric indices now indicate the boundary 
that the wave encounters as it passes through the system. 
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(5) 

Each layer of a multilayer coating has its own transfer matrix, and the overall transfer matrix of the system is 
the product of individual transfer matrices, taken in the order in which the light propagates through the 
multilayer stack, 

 
(6) 

Using the boundary conditions the transfer matrix could be rewritten in the form: 

 
(7) 

The coefficients of reflection and transmission are defined as:  a  and, after 
expressing the individual electric fields from the transfer matrix, the given components can be calculated as 

 
 

 

(8) 

These expressions can be used for any number of layers in a coating to determine the coefficients of 
reflection and transmission that can then be used to determine transmittance as  and 
reflectance . 

3 RESULTS 
This section is presented results based on theory in section 3 using the Matlab program for various 
types, numbers of layers, and human tissues. 

3.1 One layer coating 
A TiO2 film (n1 = 2.40) with thickness t = 50 nm is deposited on the glass (ns = 1.50). What is the 
normal reflectance and transmittance for the wavelengths from the range 350 - 850 nm when placed in 
the air (n0 = 1.0) [4]? 

The prepared program in MATLAB gives the flexibility to change individual parameters of the task and 
thus determine the reflectivity or transmittance. Initially, the necessary constants are defined, such as 
the wavelength range, the refractive indices of the medium, the film, and the substrate, and the layer 
thickness. After starting the program, the phase shift (d - delta), transfer matrix (M), reflectance (tr), 
and transmittance (rr) for a given layer in the specified range of wavelengths are calculated. The next 
step is just to plot the total reflectance (R) and transmittance (T). 

Table 1. MATLAB source code for thin single layer film. 

N=50;  lam = linspace(400,900,N); %(Wavelength range in nm)  
eps0 = 8.85*1E-12; %(Permittivity of free space) ni0 = 4*pi*1E-7; %(Permeability of free space) 
n0 = 1.0; %(Index of refraction - air)  n1 = 2.40; %(Index of refraction - coating 1) 
ns = 1.5; %(Index of refraction - substrate)  
t1 = 50;   % (Thickness of coating 1 in nm)      lamba = 480 nm   -  lam / 4 =  n1 * t1 
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%t1 = 62.5; % (Thickness of coating 1 in nm)   lamba = 600 nm   -  lam / 4=  n1 * t1 
 
theta=0; % (the angle of impact) 
theta 1= asin(sin(theta)*n0/n1);    % (the angle of refraction to coating) 
theta 2= asin(sin(theta 1)*n1/ns);  % (the angle of refraction to substrate) 
 
gamma0 = n0*sqrt(eps0*ni0)*cos(theta);    % (the parameters defined by equation (3)) 
gammas = ns*sqrt(eps0*ni0)*cos(theta1); 
gamma1 = n1*sqrt(eps0*ni0)*cos(theta2); 
tr=linspace(1,100,N);     rr=linspace(1,100,N); 
for i=1:N 
    delta = (2*pi/lam(i))*n1*t1; 
    M1 = [ cos(delta1) 1i*sin(delta1)/gamma1; 1i*gamma1*sin(delta1) cos(delta1) ]; 
                       %(Definition of transfer matrix – Eq. (5)) 
    tr(i) = (2*gamma0)/(gamma0*M(1,1)+ gamma0*gammas*M(1,2)+ M(2,1) + gammas*M(2,2)); 
    rr(i) = (gamma0*M(1,1) + gamma0*gammas*M(1,2) - M(2,1) - 
 gammas*M(2,2))/(gamma0*M(1,1)+ gamma0*gammas*M(1,2)+ M(2,1) + gammas*M(2,2)); 
end 
T=100*(abs(tr)).^2; R =100*(abs(rr)).^2; 
subplot(2,1,1)   plot(lam,R)  ylabel('Reflectance','FontSize',14) 
subplot(2,1,2)  plot(lam,T)  ylabel('Transmittance','FontSize',14) 

 
Figure 2. Reflectance and transmittance for a thin one-layer of various thicknesses t1  

with a refractive index n1 on a substrate with a refractive index ns.  

Once we have a Matlab program for calculating R and T, students can change the characteristics of 
input parameters and watch what happens. If they increase the thickness of the coating (Figure 2), the 
simulated parameters moved to higher wavelengths. In the case of a thickness of 50 nm, the 
wavelength of the quarter-wave plate is 480 nm (a maximum of R or a minimum of T) and for 62.5 nm 
is lq = 600 nm. Figure 3. shown how to change R and T parameters with increasing angle of impact. 
The positions of the maximum for R or minimum of T don’t change with the angle, only their values are 
changed. 
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Figure 3. Reflectance and transmittance for the various angle of impact (Q0) on a thin one-layer of thickness 

t1 = 50 nm with a refractive index n1 on a substrate with a refractive index ns. 

3.2 Double layer 
An anti-reflective structure consisting of two layers of quarter-wave layers CeF3 (n1=1.65) and ZrO2  
(n2 = 2) is applied to the glass substrate (ns = 1.52). The ZrO2 layer is in direct contact with the glass 
substrate. Determine the normal reflectance and transmittance for light at the wavelength 500, 600, 
and 700 nm (the double layer films are built as combination λ/4) and over a wider range of 
wavelengths.   

Students will first determine the thickness of each layer to the condition of a quarter-wave plate for given 
wavelengths: 500 nm (76 / 63) nm; 500 nm (91 / 75) nm and 700 nm (106 / 86) nm. In the next step, they 

determine R for the given refractive indexes using the standard relation 𝑅 = #!!!"
""!#!$"

!!!""#!#!$"
$
$
 [3], with the result 

0.03%, which gives (𝑛%/𝑛" = %𝑛&/𝑛!) when zero reflectance occurs. For determination of R and T within 
a wider range of wavelength, students can use the Matlab code in Tab. 1, where the constants 
corresponding to the second layer (thickness, refractive index, and transfer matrix) with the multiplication of 
matrix (M = M1 * M2) are added. 

Table 2. MATLAB source code for double layer film. 

N=101;  lam = linspace(350,850,N); %(Wavelength range in nm)  
eps0 = 8.85*1E-12; %(Permittivity of free space) ni0 = 4*pi*1E-7; %(Permeability of free space) 
n0 = 1.0; %(Index of refraction - air)   ns = 1.52; %(Index of refraction - substrate) 
n1 = 1.65; %(Index of refraction - coating 1) t1 = 76; %(Thickness of coating 1 in nm) 
n2 = 2.1; %(Index of refraction - coating 2) t2 = 63; %(Thickness of coating 2 in nm) 
gamma0 = n0*sqrt(eps0*ni0);  gammas = ns*sqrt(eps0*ni0); 
gamma1 = n1*sqrt(eps0*ni0);  gamma2 = n2*sqrt(eps0*ni0); 
 tr=linspace(1,100,N);   rr=linspace(1,100,N); 
 for i=1:N 

    delta1 = (2*pi/lam(i))*n1*t1; 
    delta2 = (2*pi/lam(i))*n2*t2; 
    M1 = [ cos(delta1) 1i*sin(delta1)/gamma1; 1i*gamma1*sin(delta1) cos(delta1) ]; 
    M2 = [ cos(delta2) 1i*sin(delta2)/gamma2; 1i*gamma2*sin(delta2) cos(delta2) ]; 
    M = M1 * M2; 
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    tr(i) = (2*gamma0)/(gamma0*M(1,1)+ gamma0*gammas*M(1,2)+ M(2,1) + gammas*M(2,2)); 
    rr(i) = (gamma0*M(1,1)+ gamma0*gammas*M(1,2)- M(2,1) - 
 gammas*M(2,2))/(gamma0*M(1,1)+ gamma0*gammas*M(1,2)+ M(2,1) + gammas*M(2,2)); 
end 
% Plot the results is defined in the previous code. 

 
Figure 4. Reflectance and transmittance for a thin double-layer of various thicknesses t1, t2  

with refractive indexes n1 n2 on a substrate with a refractive index ns. 

3.3 High reflectivity layers 
Calculating the reflectivity for a higher number of double layers (dielectric mirrors) using a transfer 
matrix is very simple when we can calculate the reflectivity of two layers. Let's have K-repetitions of 
quarter-wave films in the following order: high index-low index. The calculation of the transfer matrix is 
therefore only the product of the individual matrices and in our case, it has the form: 

 

(8) 

We have a high-reflectance slot contains three, five, and seven double layers of films (nL = 1.45, tL = 
259 nm) and (nH = 2.35, tH = 167 nm) on a glass (nS = 1.52) substrate. What is the reflectance and 
transmittance of light in the wavelength range (1000 - 2000) nm at normal incidence [3]? 

In this case, the high-reflectance slot (dielectric layer) is analyzed, in which K-substrate has the order 
of the quarter-wavelength films as follows: low index - high index. Based on the previous Matlab 
program (Table 2) for the double layers, only the number of the double layers is changed. Students 
only change parameters of films and by changing K from 3 to 7 (M = (ML * MH) ^ K ) can quickly 
analyze the change in reflectivity and transmittance. It is clear from Figure 5. that only for the case of 
7-slots the required properties (100% reflectance for some wavelengths) of the dielectric - Bragg 
mirror are achieved. 
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Figure 5. Reflectance and transmittance of the high-reflectance slot contain three, five,  

and seven double layers on a substrate with a refractive index ns. 

3.4 Human skin tissue 
In the previous sections, propagation of light in one, double or multilayers thin films were simulated. 
Photoplethysmography (PPG) [9] is interesting practical method for determination of blood volume 
variations in the microvascular system, where student can use their knowledge to theoretically 
calculate the reflectivity of human skin tissue. The human skin tissue for this method is reduced to 
a stratum corneum, epiderms and dermis with capillarity vessel [10-12]. A light absorption and 
a change in blood flow associated with heart rhythm are not applied in this simple case. In this case, 
students only deal with the analysis of the wavelength for the resulting value of the reflection. For this 
system is important, that the refractive index of the Epidermis is defined only numerically using the 
wavelength: n2 = 1.3696 + 3916.8/lam(i)^2 + 2558.8/lam(i)^4; (the Cauchy dispersion equation [13]). 
However, the refractive index n2 is function of wavelength, its calculation with gamma2 must be 
inserted in for cycle before definition of delta2 (see Table 2). 

4 CONCLUSIONS 
The optical characteristics of thin films are widely used in optics, photonics, and other industries. The 
thin-film analysis also has its use in improving the parameters of PPG sensors. The paper presents 
model calculations in MATLAB, which aim to help better understand the relationship between thin films 
and transmission, reflection, and interference. In addition, the calculations allow the meaningful 
practice of the skills of photonics students in MATLAB. 

ACKNOWLEDGEMENTS 
This work was supported by the Slovak Grant Agency KEGA through project No. 023ŽU-4/2021 and 
project Erasmus+: Agreement n° 2020-1-PL01-KA226-SCH-096354 and under the project of 
Operational Programme Integrated Infrastructure: Independent research and development of 
technological kits based on wearable electronics products, as tools for raising hygienic standards in 
a society exposed to the virus causing the COVID-19 disease, ITMS2014+ code 313011ASK8. The 
project is co-funding by European Regional Development Fund. 

REFERENCES 
[1] J.O. Sophocles, Electromagnetic Waves and Antennas, Rutgers University, 2016 

[2] F.L. Pedrotti, L.M. Pedrotti, L.S. Pedrotti, Introduction to Optics Third Edition, Addison-Wesley, 
2006. ISBN-13: 978-0131499331. 

3988



[3] M.S. Wartak, Computational Photonics An Introduction with MATLAB, Cambridge University 
Press, 2013. ISBN 978-1-107-00552-5. 

[4] D.M. Topasna, G.A. Topasna, “Numerical modeling of thin film optical filters, “Proceedings 
Volume 9666, 11th Education and Training in Optics and Photonics Conference; 96661P, 2009. 

[5] J. Kúdelčík, “Numeric methods in photonics and applications of one dimensional FDTD, “PTEE 
2017 = Physics teaching in engineering education: proceedings of the 9th international conference 
Slovakia. - Žilina: University of Žilina, pp. 119-124, 2017.  ISBN 978-80-554-1322-8. 

[6] https://www.comsol.com/ 

[7] https://www.synopsys.com/photonic-solutions/rsoft-photonic-device-tools/rsoft-products.html 

[8] https://www.rp-photonics.com/ 

[9] A.B. Hertzman, “The blood supply of various skin areas as estimated by the photoelectric 
plethysmograph,“ American Journal of Physiology-Legacy Content, vol. 124(2), pp 328-340, 1938. 

[10] Y. Meada, M. Sekine, T. Tamura, The advantage of green reflected photoplethysmograph. J. 
Med. Syst., vol. 35(5), pp. 829–834, 2011. 

[11] T. Tamura, Y. Maeda, M. Sekine, M. Yoshida, “Wearable Photoplethysmographic Sensors-Past 
and Present, “ Electronics, vol. 3, pp. 282-302, 2014. 

[12] J.L. Moraes, M.X. Rocha, G.G. Vasconcelos, et al., “Advances in Photopletysmography Signal 
Analysis for Biomedical Applications,“ Sensors, vol. 18, 1894, 2018. 

[13] H. Ding, J.Q. Lu, W.A. Wooden, et. al., “Refractive indices of human skin tissues at eight 
wavelengths and estimated dispersion relations between 300 and 1600 nm“, Physics in Medicine 
and Biology, vol. 51, pp. 1479-1489, 2006. 

3989



GAMIFICATION IN FOOD BIOCHEMISTRY TEACHING AT UFPB 
BRAZIL IN PANDEMIC 

A.P. Moraes Ventura, S. Araújo de Andrade, C.E. Barbosa de Lima, J. Moreira 
da Silva Neto, J. Aires Moreira, P. Vasconcelos Leitão Moreira, R. Dália Paulino, 

R. Moreira da Silva 
Universidade Federal da Paraíba (BRAZIL) 

Abstract 
The discipline of Biochemistry of Food aims to improve the understanding of the biochemical 
processes involved in the processing and chemical/physical deterioration of food, serving as a basis 
for environmentally correct management, that is, the processing, hygiene, quality control of foodstuffs 
and distribution. It has an extensive and comprehensive menu that brings a certain degree of learning 
difficulty to the programmed time of the Course and, therefore, requires the use of interactive and 
educational tools in order to awaken enjoyable and technical triggers under the curious and 
participative eyes of the students, aiming, above all, the fixation of the contents in a fun and effective 
way. Therefore, the gamification process may become, in this new search for alternative pedagogical 
contexts, the key point to assist in the teaching-learning process, and in the cognitive development of 
students, which will directly and effectively impact on the reduction of failure and dropout rates. In this 
sense, the methodology used was the development and application of activities linked to bonus points 
for the composition of partial grades, in order to maintain student engagement in terms of punctuality 
and constant review of the content taught. 

The procedure was: 

1 the “Quick Thinking” test, which consists of questions referring to the topics covered, applied at 
the beginning of each class, requiring short and direct answers;  

2 traditional quiz of questions and answers, and  
3 betting game "Choose Poker", semi-structured and modified for questions on the subjects 

taught, which are played collectively. Alternatively, the humanitarian crisis imposed by the Covid 
19 pandemic, didactic tools such as gamification has been through adaptations, via technology, 
which gained an online interface, a prominent role in the process. 

Classes, reviews and games of “Quiz” and “Choose Poker” migrated to the Google Meet Academic 
platform, keeping its duration structure and interaction similar to face-to-face. The “Quick Thinking” 
test used the kahoot.com tool, which allows the individualization and timing of responses while 
preserving the spirit of the original game. Extending and corroborating this new teaching-learning 
aegis, the use of the Whatsapp tool, interconnected in the daily life of young people, was extremely 
important and a booster to facilitate communication between all participants, being a fundamental 
vehicle for the creation of bonds and interactivity in this period of social distance. The results of the 
pedagogical adaptations showed that, even with the difficulties found in the isolation environment, the 
dynamics of the virtual universe motivated the students, broke the monotony of online classes (which 
were sometimes merely content exposure by the teacher), and resulted in less evasion, fewer failures 
and an average increase in the grades achieved by the classes of this alternative didactic-pedagogical 
methodology. 

Keywords: Interactive technology, Gamification, Social isolation. 

1 INTRODUCTION 
Gamification is a strategy that has been adopted by educators to help learning, in a more fun and 
playful way, increasing the motivation of participants, who are interested in the content that is being 
passed on through the games. It which can involve several aspects such as: earning points, 
immediate feedback, progression charts, levels, rewards, among others. This concept was established 
in 2012, from the idea of using games or their respective techniques in an environment and context 
that is not related to the game itself [12]. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
3990



The discipline of Biochemistry is part of the curriculum of several higher-level courses. It is an area 
that encompasses the fusion of chemistry, physics and the animal and plant biological systems. 
Students define biochemistry as a collection of chemical structures and reactions that are difficult to 
understand [3]. Therefore, it is considered a challenge for teachers because has difficulties in 
consolidating learning. And this is due to some issues such as the fact that the representation of 
biochemical phenomena is very abstract and there is absence of a correlation between theory and 
practice [6]. 

For the undergraduate course in Nutrition at the Federal University of Paraíba (UFPB), Food 
Biochemistry is mandatory for students, in order to promote knowledge about the composition and 
properties of foods, as well as the chemical transformations that these suffer during manipulation, 
processing and storage [1], and therefore, it is essential for any professional in the field of nutrition. 

The dynamics of the classes was designed to reduce the distance between professors and students, 
for encourages learning and knowledge of them, in addition to improving academic performance by 
facilitating the exchange of information. Furthermore, the monitor is trained and encouraged to 
develop interactive activities of a pedagogical nature. 

The monitoring program for undergraduate courses at UFPB aim promote academic cooperation 
between students and teachers; reduce chronic problems of repetition, dropout and lack of motivation 
among students, and contribute to improving the quality of teaching. The partnership between 
professors and monitors in the gamification of Food Biochemistry discipline, intensified the   the 
cognitive development, making more interesting the subject, awakening in students to a more effective 
and fun content fixation; to increased performance 

Therefore, activities related to the distribution of points in tests were carried out, encouraging the 
participation of students in games that are intended to maintain punctuality and constant review of the 
content taught. The were applied: (i) “Think Quick” (focusing on individual performance, consists of 
questions related to the topics covered, applied at the beginning of each class, demanding short and 
direct answers from the students), (ii) “Quiz” (it is the traditional game of questions and answers) and 
(iii) “Choose Poker” (which is based on betting dynamics). 

However, with the onset of the pandemic caused by Covid19, the discipline of Food Biochemistry had 
to reinvent itself, but without leaving aside the gamification (before face-to-face), which gained so 
much prominence throughout the classroom classes. Therefore, the games and applied dynamics 
underwent an adaptation, with a support of technology. 

The classes, reviews, as well as the "Quiz" and "Choose Poker" started to work through the Google 
Meet Academic platform, preserving its structure of duration and interaction similar to face-to-face. For 
the “Think Fast”, the adaptation took place through the kahoot.com tool, which allows the 
individualization and timing of responses. Furthermore, the importance of Whatsapp is highlighted, a it 
was essential to facilitate communication between all participants, create bonds and continue to 
motivate students. 

Despite the difficulties encountered in this pandemic, it is known that interactive games can make the 
discipline more interesting. Therefore, the main objective of this paper is to analyze how gamification 
influenced the teaching-learning process in the discipline of Food Biochemistry, applied to 
undergraduate students in Nutrition at the UFPB, as well as to describe how the tools were 
implemented in person and remotely. 

2 METHODOLOGY 
The discipline of Food Biochemistry taught weekly to undergraduate students of the Nutrition course of 
the UFPB. Regarding the tools used to arouse greater interest from students and facilitate teaching-
learning, consolidation is reinforced through the teacher/instructor partnership since 2012. 

The “Think Quick” program was carried out with the weekly elaboration of questions referring to the 
contents covered in the classroom, referring to short, direct and simple answers. With it, each student 
has the chance to answer the questions, receiving a bonus of 0.2 tenths if they get it right, which are 
added to the test grade of the respective unit. Therefore, the more questions answered during the 
class, the greater the accumulation of points for the assessment. In its online form, in turn, “Think 
Quick” has not lost its essence, as it was carried out in the kahoot.com tool, which allows the 
elaboration of questions, with alternatives, in addition to change the time limit to answer. 
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The “Quiz” was applied in the proofreading classes. In this game, the room was divided into two 
distinct groups, and the one who got the most questions right at the end would receive a bonus of 5 
tenths on the test. In person, it consists of a game with questions that are taken from the “Biochemistry 
Box”, which are more complex than those from the “Think Quick”. In addition to the questions 
elaborated there is the moment of “ask a question for the other group to answer”. It was also possible 
to pass the turn, and the group that did this neither gained nor lost points but gave the other team a 
chance to answer correctly. To perform the “Quiz” remotely, the same original idea was maintained, 
however, it was executed through the Google Meet platform. 

To be played by students, “Choose Poker” was conceived with the use of decks and betting chips. The 
class was divided into two teams, with the monitor being the “dealer”. The groups started with 1000 
(one thousand) chips to place their bets and the monitor used two decks to distribute 5 cards to each 
team. After delivery, each team made its bet, and whichever was higher, chose which hand would be 
the winner: the strongest or the weakest. In the end, the team that ended up with the most chips or 
when one of them no longer had them available would win. 

The reviews took place in person one week before the evaluation, with the main points related to the 
covered content. To continue this work in the pandemic, remotely, students met with the monitor, via 
the Google Meet application. In these meetings, slides were presented, prepared with the use of the 
Microsoft PowerPoint tool, constituting a rich moment to further consolidate the discipline's syllabus 
and clarify all doubts. 

To investigate how the monitoring and use of gamification influenced the teaching-learning process, a 
questionnaire was applied to analyze the acceptance and efficiency of the "Quiz", with 21 students 
(70% of the class) of the 2017.1 semester, pioneer in the use of this tool and the periods 2010.2 to 
2013.1. It contained the following questions with yes ou no to answer: “1) Did you like the Quiz; “2) Do 
you think that the Quiz associated with quick thinking and proofreading help in learning?"; “3) Did you 
find the test content consistent with the Quiz?"; “4) Do you think the Quiz should be applied in future 
classes to improve learning?"; 5) Leave your suggestion.” Data for were collected through the 
notebooks available at the Department of Nutrition, on the number of enrolled students, number of 
dropouts and overall average of class approvals, and plotted in Microsoft Excel 2010 graphs. 

3 RESULTS AND DISCUSSIONS 
Gamification in the education sector has an educational and playful character, bringing a positive 
impact on student engagement, contributing to the process of learning, cognition and communication 
development, stimulated by the use of virtual environments [4]. Thus, subjects considered difficult 
such as Biochemistry can become more interesting and fun, contributing to a more efficient teaching-
learning process. Because it involves chemistry, physics and the animal and plant biological systems 
in its menu, this matter has a certain degree of complexity. Therefore, it is promising to use resources 
that aim to improve the performance of the class and keep it instigated by the contents discussed, 
which are essential to form a good professional in the future. 

In this sense, studies reveal that, for example, when we relate the concepts of chemistry with games in 
the classroom, students' motivation is expanded [9]. In addition, engagement is increased compared 
to traditional methodologies [8]. 

The “Think Fast” was created and the purpose of this dynamic is not based only on the issue of 
performance and motivation, but on encouraging greater participation by the class in the classroom, 
stimulating an improvement in learning and knowledge. Furthermore, as it is applied minutes before 
the start of classes, it aims to promote punctuality in students. In the online version, it was carried out 
by the kahoot.com tool, which allows the elaboration of questions, with alternatives, in addition to a 
time limit for answering, keeping the original spirit of the game. 

The kahoot.com is a game-based learning platform used as educational technology. Research by 
Santamaría and Alcalde [8], which worked with different dynamics, both online and in person, for 
students to review concepts learned in the classroom, included Kahoot as part of the resources to be 
applied with individuals, as well as occurred in the present study. In the end, it could be seen that most 
participants liked the activity developed on this platform (71.4%), bringing positive results in relation to 
gamification, which reached 100% acceptance for online activities. Another interesting piece of 
information is that all students stated that the activities were useful for reviewing the concepts. Plus, 
they mentioned it being fun and different from a traditional class, which was really motivating. 
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Despite promising results, data that are so motivating for the use of gamification as an instrument 
capable of improving performance in an educational environment are not always found, as seen by 
Silva [7], who applied an interactive game to review concepts related to intermolecular forces with 44 
students of the Pharmacy course, remotely. When comparing those students who participated with 
those who studied alone at home, both obtained similar results in the pre- and post-test, with the same 
level of learning, however, all participants expressed preference compared to regular problem-solving 
classes. 

In this context, the experience with the "Quiz" is highlighted, which fostering greater dedication to 
studies, also enabling content review. After its evaluation as a pedagogical strategy with 21 students 
from the 2017.1 semester, it was seen that 95.24% of the class enjoyed participating in the “Quiz”, as 
can be seen in the table below. And yet, 100% of those surveyed said that the "Quiz" associated with 
the "Quiz Think" and review of the test help in learning the discipline. 100% of the class responded 
that the content of the test was consistent with the game, and that the "Quiz" ” should be applied in 
future classes to improve learning. Thus, we can see that the application of this tool was well accepted 
by students, confirming that not only it, but the “Quick Think” as well as the review classes contribute 
to the student learning. 

Table 1: Summary of responses regarding the questionnaire applied 

 Do you like 
Quiz? 

Do you think the Quiz, 
associated with quick thinking 

and proofreading, help 
learning? 

Did you find the test 
content consistent 

with the Quiz? 

Do you think the Quiz 
should be applied in future 

classes to improve 
learning? 

SIM 95,24% 100% 95,24% 100% 

NÃO 4,76% 0% 4,76% 0% 
Source: Survey data. 

The game "Choose Poker", semi-structured and modified for questions on subjects taught in the 
classroom, was developed in order to be a pedagogical and interactive activity to promote better 
learning and academic performance of students. The teacher/instructor partnership stands out, which, 
through didactic and dynamic classes, instigated students to actively participate in this process, since 
there was great interaction during the classes and clarification of doubts. Because the themes 
addressed are related to the daily lives of these individuals, the opportunity for clarification made the 
interventions useful and enriching. 

This was possible to be detected also in the research by Kobner [2], which brought a new online 
clinical case conference format to train medical residents' reasoning skills. The authors described a 
gamified serial clue, and a team of residents had to analyze the real case being exposed. Under 
constant review, at the conclusion of the activity, virtual audiences and residency program 
administrators were interviewed, expressing those participants were more engaged throughout the 
conference compared to traditional ones. In addition, residents were able to experience an 
improvement in their clinical reasoning skills, also reporting that the level of unpredictability of virtual 
simulation helped to shape actual emergency medical practice, adding an enthusiasm that is absent in 
classic simulation. 

During the pre-gamification phase, the average grade of the approved students was 6.54. With the 
introduction of gamification, this average rose to 7.98. In the period of pandemic gamification, the 
average rose to 8.83 (as shown in Graph 1). 
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Graph 1 - Overall average of students approved in the discipline of Food Biochemistry  

between the periods 2010.2 to 2020.2. Source: Survey data. 

Apparently, there was also a positive impact on the general approval of students (graph 2). In the pre-
gamification period, 93.5% were approved, and this number was raised to 98.5% pos gamification; 
and reaching 100% in the covid19 period. Another important piece of information is the reduction in 
the number of students who needed to take final exams. However, we need to critically observe the 
results achieved in the period of covid19. The faculty's expertise indicates that such results suffered 
an accentuated bias by the change in the applied evaluation remotely to students and may not 
translate into a real gain in this interval. 

 
Graph 2 - Average of students regularly approved between the periods 2010.2 to 2020.2. 

Source: Survey data. 

Tolomei [10] when analyzing gamification as an engagement and motivation strategy in education, 
found excellent results regarding the performance of students in the use of this resource in an 
educational environment, which is in line with the data presented in this study. In this sense, the 
School of IT at Kaplan University innovated by bringing a gamified program with the aim of influencing 
key learning behaviors. The experience motivated new enrollments for complementary courses and 
ensured greater student engagement, motivating them to study more and get involved in new projects, 
with an 85% increase in participation in complementary courses at the university, in addition to raising 
the grades of the students by 9%. 

From the analysis of Graph 3, it is highlighted that after the implementation of gamification, carried out 
through monitoring, there is a tendency for a decrease in the number of students who fail, enrollment 
cancellations and dropouts from the discipline. 
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Graph 3 – Number of students who failed, enrollment bans and dropouts from the Food Biochemistry 

course between 2010.2 to 2020.2. Source: Survey data. 

The interesting fact, which can be revealed in Graph 3, is the number of students who completed the 
course has increased significantly. Before the insertion of interactive games, in the years prior to 2015, 
the number of locks had its highest values, and this number dropped to zero. 

4 CONCLUSIONS 
After conducting this study, it was verified how much difficult subjects such as Food Biochemistry 
benefit from the use of gamification in the teaching-learning process, as it is a resource that provides 
greater social interaction among students, healthy competition among those involved, greater fixation 
of content, active participation of the student in their learning, with autonomy, creativity and 
encouragement to teamwork, which are essential for a great performance throughout the discipline. 

Therefore, the use of games in times of pandemic stands out, as a strong strategy to break the 
monotony of lectures, which end up being tiring, since the student is spending considerable time in 
front of a screen. Therefore, gamification comes to establish fun moments of learning, with the 
potential to offer even more strengthening of bonds between the teacher and their class. 

It is noteworthy that the use of gamification positively influenced the teaching-learning process, 
resulting in lower dropout rates and higher overall pass rate in the Food Biochemistry discipline of the 
undergraduate course in Nutrition at the Federal University of Paraíba. Furthermore, it was also 
possible to verify that the literature reveals this promising trend of games in an educational 
environment, which reinforces that they are extremely advantageous in the classroom, especially 
when it comes to the approach of a complex menu. Thus, this tool manages to overcome the students' 
lack of interest, leaving them more engaged and motivated, reflecting a greater absorption of subjects 
and performance. 
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ELEMENTARY CRYPTOGRAPHY GAMES FOR PRIMARY SCHOOL 
STUDENTS THROUGH WIMS 

M. Cazzola, V. Grazian 
Università degli Studi di Milano-Bicocca (ITALY) 

Abstract 
The importance of an active engagement of students in the learning process is nowadays recognised 
as a central aspect for a successful teaching practice. Many researchers highlight that teaching through 
games is a very effective way to involve pupils, especially in primary school. Indeed, the methodology 
of Game Based Learning not only stimulates students’ interest, but increases their motivation and 
satisfaction, making it easier to understand and remember new concepts. This is particularly relevant 
for Mathematics, where learning a new rule through experimentation leads to a better understanding. 

Such a methodology becomes even more powerful when combined with the use of the so-called “new 
technologies”. We developed a proposal for a web-based mathematical “turnkey” game environment for 
primary school pupils, using the WIMS system. 

The WIMS system (WWW Interactive Multipurpose Server, e.g. see [1]), conceived by Xiao Gang and 
made public in 1998, is now in widespread use throughout France and is slowly spreading to other 
countries. It is available in various languages, and it is recognized for its vitality and effectiveness as a 
server for publishing interactive learning objects. One of its advantages is that its activities can be offered 
to the user with no need to install any additional software on the local pc (or on any mobile device) other 
than a standard web browser. Also, teachers can create virtual classes to propose activities to students 
and actively monitor their works. Obviously, WIMS can be a very useful tool for distance learning. 

The aim of this work is to present an activity on elementary cryptography through games. Our proposal 
consists of essentially two parts. The first activity challenges the students with the problem of encrypting 
and decrypting secret messages, taking inspiration from Caesar code. The second part involves a game 
inspired by modern cryptography techniques, such as Hamming codes for error correction. It is 
presented as a magic trick: one volunteer is asked to think about a number from 0 to 15 and to answer 
7 yes/no questions regarding it. The interesting part is that the volunteer is allowed to lie once. The 
“mathe-magician” will then guess not only the number, but also the possible lie. It is a very intriguing 
game (for adults as much as for kids), that stimulates pupils in asking the question “How does it work?”. 
This is enough to capture the students’ attention, enabling the teacher to introduce them to the inner 
mathematical motivations of the game, such as the binary code. 

The applets we will present are publicly available on any WIMS server (e.g. the document [2] and the 
module [3], the latter available in Italian and French, and soon in English as well). 

In our presentation we will also share the outcomes of a trial testing of such activity with four classes of 
Italian students, for a total of 74 pupils of 8 and 9 years old, focusing on a qualitative analysis of the 
reactions of the pupils. Also, we will outline how the WIMS contents were designed to support the 
explanation of how the mathematics behind the magic works. 

Keywords: mathematics, interactive games, educational games, game-based learning, educational 
software.  

1 ENGAGING PUPILS THROUGH GAMES 
We start from the assumption that problem solving à la Polya (e.g. see [4]) is a crucial step for a real 
understanding of mathematics. Effective learning takes place only if pupils have “a reasonable share of 
the work” ([5]). In this view, active methodologies such as Problem-Based Learning (PBL, e.g. see [6]) 
are particularly suitable for developing a deeper understanding of mathematical facts and 
methodologies, as well as for leading the learners to acquire fundamental skills such as critical thinking 
and self-regulating. When actually designing PBL activities, a game can be the starting point for a PBL 
session, especially with younger students, and in this sense, the use of games in teaching is a key tool 
for engaging students in maths activities. The “game” becomes the problem to be solved, and as such 
can improve attitude towards mathematics, can motivate and engage the students and can involve 
higher-level thinking. In spite of research documenting the importance of these goals in education and 
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the importance of active, student-centered instruction based on games, we have to regret that such 
methodologies are not widespread in real teaching practice at school and the sentence “you do not 
come to school to play!” is unfortunately not uncommon. Teachers too often rely on self-perpetuating 
“traditional” methods, and even the most willing teachers on numerous occasions express regret on not 
being able to design engaging activities for their pupils. We thus think that research in mathematics 
education should focus also on helping teachers to plan the classroom activities by producing and 
discussing ready to use examples. The proposal we describe goes exactly in this direction. 

2 WIMS 
WIMS (WWW Interactive Multipurpose Server) is a very flexible system that allows for the creation of a 
large variety of learning objects with automatic marking. It was conceived by Xiao Gang and made public 
in 1998 (e.g. see [7]). We already introduced WIMS in [8] and refer to [7] and [1] for a detailed description 
of the system. We also refer to [9], [10], [11], [12], [13], [14], [15], [16], [17], and [18] for accounts of 
experiences of its use in teaching. For the purposes of this work, you can think of WIMS as “a network 
of servers sharing interactive resources at many levels in various subjects” ([1]). 

For some years now WIMS has included more and more modules suitable for primary school children, but 
sometimes the modular structure of WIMS makes it difficult to find suitable material. Indeed, documents 
within WIMS can be used to build a path into the vastness of available activities. The proposal we will describe 
starts from the WIMS document [2], which is freely available on any WIMS server and can be visited for 
example starting from the url https://wims.matapp.unimib.it/wims/wims.cgi?module=E4/number/doccrypto.it. 
The document links the various activities available in WIMS, thus constituting a base on which the teacher 
can build the class activities. The document can also be browsed autonomously by the pupils. The WIMS 
modules linked to this document are freely available in WIMS and can be used independently one from the 
other at ones’ own will. Some of these modules were already available in the international distribution of 
WIMS, some other were created for this project. The WIMS system allows for teachers to build their own 
documents so to adapt the path to the needs of their own classes (e.g. teachers can translate [2] into their 
own language). 

3 A GAME IN ELEMENTARY CRYPTOGRAPHY 

3.1 Why cryptography? 
Cryptography is not a typical topic in primary school mathematics, but we believe it can be a powerful 
ally for teachers. First of all, the topics involved are challenging and useful to capture pupils’ attention, 
as they are connected to everyday problems. Secondly, cryptography allows for connections to other 
subjects, such as history (from the ancient attempts at encrypting a secret message to its use in World 
War II), literature (using known texts as examples for encryption and decryption) and civic education 
(e.g. to become aware of computer scams such as the stealing of personal data and so on). 

Moreover, many cryptography questions can be presented in the form of games and are suitable for 
setting up PBL activities. Finally, cryptography can be used as a bridge to introduce deep mathematical 
topics, helping the students to recognize the topics themselves as interesting, useful and meaningful. 
All these reasons led us into designing the activity described in the next section. 

3.2 Description of the activity 
Our proposal involves the problem of encrypting and decrypting secret messages and a game inspired 
by the modern cryptography technique of Hamming code for error correction (e.g. see [19, p.271-273]). 

3.2.1 Encrypting and decrypting secret messages 
We will briefly outline the first part of our proposal. 

Step 1: Introducing the problem. The ability to send and receive secret messages is a subject that 
always inspires students’ enthusiasm. We start our activity recalling that such a practice has a long 
history and was used even in ancient Rome to communicate during battles; this approach not only 
captures the pupils’ attention, but also allows for multidisciplinary connections. 

Step 2: Encrypting. We are ready to present Caesar’s code. The idea is to fix a key k and then to move 
every letter of the used alphabet of k steps. For example, if we use the English alphabet (consisting of 
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26 letters) and we choose k=2, then the letter “A” becomes “C”, the letter “B” becomes “D” and so on. 
So, the word “HELLO” encrypted with key k=2 becomes “JGNNQ”. A powerful tool to present visually 
this mechanism is the use of two concentric wheels with the letters of the alphabet written on both, fixed 
in such a way that the outer wheel can rotate. 

     

Figure 1: To use Caesar’s wheel to encrypt a message with key k=2. 

Using the double wheel, we can see that the outer letter “H” is now on top of the inner letter “J”, the 
outer letter “E” now corresponds to the inner letter “G” and so on.  

The WIMS document [2] contains a detailed explanation and various games of encrypting using the 
double wheel. These games are all available in the WIMS module [3] and are of increasing difficulty, 
configurable by the teachers: firstly, it’s asked to encrypt one letter, then a word and finally an entire 
sentence. Also, for each task there are two levels: using the double wheel already shifted of the right 
number of steps (as in Fig. 1) or visualizing the inner wheel only and having to imagine the shifting. 

It is also useful to ask the students to create a paper-made double wheel that they can use in 
combination with the virtual one. In this way manipulation techniques are involved and the pupils are 
even more engaged in the task.  

Step 3: Decrypting. The obvious next step in this path is to build the ability to decrypt an encrypted 
message. If one knows the key k used to encrypt the message, it is enough to take the double wheel 
and rotate the outer one of k steps anticlockwise. 

     

Figure 2: To use Caesar’s wheel to decrypt a message encrypted with key k=2. 

Considering the example introduced above, it is now easy to see that the encrypted word “JGNNQ” 
corresponds to the original word “HELLO”. 

As for the previous task, the WIMS document [2] contains the explanation of the decrypting techniques 
and different games of increasing difficulty, all available in the same module [3]. 

The activity is more effective if the pupils are asked to discover the rule of decrypting by themself, based 
on what they learnt about the encrypting process. 
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Step 4: Guessing the key. At this point we should highlight the importance of knowing the key: without 
its knowledge, the task of decrypting secret messages becomes harder (and that’s a good thing for real 
life necessities!). This task therefore focuses on the ability of guessing the key. The WIMS module [20] 
presents a long encrypted text (in the Italian version, the texts used are extracts of Carlo Collodi’s “Le 
Avventure di Pinocchio” and Lewis Carroll’s “Alice’s Adventures in Wonderland’) and the students are 
asked to discover the key. 

An example in the Italian version: 

“Paadgp vgpcsx gxhpit sprrped: bp a’dbxcd, xcktrt sx gxstgt, hx htcix egthd sp ipcid pbdgt 
etg fjtaa’xggtfjxtid phxctaad rwt, rdc jc qprxd, vax edgid kxp sx ctiid ap btip sx fjtaa’paigd 
dgtrrwxd. Edx sxhht pa qjgpiixcd: - Gxbdcip ejgt p rpkpaad, t cdc pktg epjgp. Fjta rxjrwxcd 
pktkp fjparwt vgxaad etg xa rped: bp xd vax wd stiid sjt epgdaxct ctvax dgtrrwx, t hetgd sx 
pktgad gthd bpchjtid t gpvxdctkdat. - ”  

After a bit of work, one finds that here the key is k=11 and the decrypted text is 

“Allora grandi risate daccapo: ma l’omino, invece di ridere, si sentì preso da tanto amore 
per quell’irrequieto asinello che, con un bacio, gli portò via di netto la metà di quell’altro 
orecchio. Poi disse al burattino: - Rimonta pure a cavallo, e non aver paura. Quel ciuchino 
aveva qualche grillo per il capo: ma io gli ho detto due paroline negli orecchi, e spero di 
averlo reso mansueto e ragionevole. -”  

There are various strategies to find the key, like looking for short words (the letter “t” appears various 
time isolated and there is a good chance that it corresponds to “e”, that means “and” in Italian) or 
considering how often a letter is repeated (that is carry out a frequency analysis) or its position in the 
words (in Italian most words end by vowel).  

In our experience, students find this problem very intriguing and offer a plethora of strategies to guess 
the right key. As in the previous tasks, the WIMS module [20] contains many texts to play with, with two 
levels: “long and easy” or “short and hard”.  

Step 5: conclusions. Thanks to this activity, the students should have realized that in order to exchange 
secret messages with a friend/ally it is necessary to know how to encrypt and decrypt them and that 
there is a key involved. Such a key is crucial in the process and the harder it is to guess it, the safer the 
secret message will be. Indeed, it’s important to remark that Caesar’s code is not the only encrypting 
method! In the WIMS module [20] one can find other games involving different types of encrypting 
techniques. For instance, given a encrypted text, the players are required to discover what letters need 
to be swapped to get the original message.  

3.2.2 The game: “7 questions and 1 lie” 
The second activity we propose is presented as a magic game; this is said explicitly to the pupils in order 
to stimulate their curiosity. One volunteer is asked to think of a number from 0 to 15 and to not reveal it. 
Then he/she should answer 7 questions about this number. To make things even more interesting, the 
volunteer is given the chance to lie once. These are the 7 questions: 

1 Is your number greater than 7 (and not equal to 7)?  
2 Is it among the numbers 4,5,6,7,12,13,14,15?  
3 Is it among the numbers 2,3,6,7,10,11,14,15?  
4 Is it odd?  
5 Is it among the numbers 2,3,4,5,8,9,14,15?  
6 Is it among the numbers 1,2,4,7,9,10,12,15?  
7 Is it among the numbers 1,3,4,6,8,10,13,15?  

After receiving the 7 answers, the mathe-magician is immediately able to guess the volunteer’s number 
and also to reveal which answer was a lie (if there was one). The typical pupils’ reaction is awe and, 
more importantly, the formulation of the question “How does it work?”. The explanation is given in steps, 
that require the students’ contribution, that is, their reasonable share of the work. 

Step 1: introducing the main tool. First of all, it’s revealed that the mathe-magician uses a special 
scheme to solve the problem, as shown in Fig. 3. Each numbered circle corresponds to a question and 
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the first step consists of coloring the dots corresponding to the positive answers and leaving blank the 
ones corresponding to the negative answers.  

     
Figure 3: Scheme used in the game 7 questions and 1 lie. 

In order to actively involve the pupils, we designed the following activity. A number from 0 to 15 was 
assigned to each student and then pupils were asked to color the scheme according to their answers to 
the 7 questions (avoiding lies for the moment). This task can also be completed in couples, where first 
one student answers the question and the other fills the scheme and then they swap roles. At the end 
of the activity each student will have a coloured scheme corresponding to a precise number.  

     

Figure 4: Scheme corresponding to the number 9. 

Step 2: collecting observations. Each student is asked to describe how he/she coloured its scheme 
and to what number it corresponds to. The idea is that all students can visualize the various filled 
schemes and their corresponding numbers (for example the teacher can reproduce the schemes on the 
blackboard or on the interactive screen). Then the most important part of the activity takes place: 
students are asked to share their observations and describe the properties of the coloured diagrams. 

There is not a unique correct answer, making it an open problem. Eventually helped by the teacher, the 
pupils should discover in particular two fundamental rules:  

1 Each number from 0 to 15 corresponds to exactly one and only one way of filling the scheme. 
This means that if we have the list of all possible outcomes (see Fig. 5), then we can solve the 
game of 7 questions (without lies).  

2 There are 4 possible behaviours in the filled schemes:  
o All circles are blank (corresponding to the number 0);  
o All circles are coloured (corresponding to the number 15);  
o There are 4 coloured circles and 3 blank circles aligned or positioned around the inner 

circumference;  
o There are 4 blank circles and 3 coloured circles aligned or positioned around the inner 

circumference;  
For instance, in Fig. 4 we see that the number 9 corresponds to the scheme with 4 coloured circles (1, 
4, 5 and 6) and 3 blank circles aligned (2, 3, 7).  
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Figure 5: All possible outcomes without lies. 

Step 3: recognizing the lie. The second rule discovered in Step 2 gives a hint on how to detect the lie. 
Indeed, if the filled scheme does not satisfy one of the 4 options listed, then there is a unique circle that 
breaks the pattern, and it is enough to identify it and change its status (colour the circle if it was blank 
and vice versa). With this procedure we kill two birds with a stone: we recognize the lie (corresponding 
to the wrong circle), and we recover the correctly filled scheme, enabling us to identify the mysterious 
number. 

     

Figure 6: Scheme corresponding to the number 9 with a lie in the answer to question 7. 

The WIMS module [3] contains the game in two versions: letting the software play the role of the 
magician (without explanations of the trick) and in the “Now you guess” mode (“Ora indovina tu” in the 
Italian version), where a step-by-step solution is offered and starting from a filled scheme (as in Fig. 6) 
the player is asked to detect the lie and to guess the mysterious number. 

Step 4: making the bridge to deep mathematical concepts. The activity could be considered 
concluded at Step 3, but one of our already mentioned goals is to exploit the game to introduce some 
deep mathematics. Therefore, we can give the students a different method to guess the mysterious 
number (instead of reading the list of all possible correctly filled schemes). Once the lie is detected and 
the scheme is correctly filled, the strategy consists of focusing the attention on circles numbered 1 to 4 
and writing 0 if the circle is blank and 1 if it is coloured. For instance, the scheme associated to number 
9 will give the sequence  

1001 

One may immediately recognize that this is the way of writing the number 9 in base 2. Therefore, this 
game can be a good expedient to introduce the topic of number bases. Once again, the WIMS document 
[2] represents an invaluable help, offering various interactive games on the subject. The strategy is to 
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use small cubes to represent units and to ask the player to count the total amount of cubes. Such cubes 
are grouped in “blocks” of different sizes (the powers of 2) that can be put together in order to form the 
wanted number of small cubes (e.g. see Fig. 7). 

     
Figure 7: Blocks in base 2. 

Step 5: conclusions. Now that the trick to solve the game is no longer a secret, we can analyze what 
we did. We discovered a special code (the filled scheme) that may contain an error (the circle 
corresponding to the lie). Once we fix the error and we recover the correct scheme, we can translate it 
into the binary code (i.e. the way of writing numbers in base 2). Now we can decrypt the code and find 
the solution to our game. Also, we may notice that the answers to questions 5 to 7 are used to detect 
the lie only: if we do not allow any lie, then it is enough to ask the first 4 questions. This is an example 
of Hamming code for error correction and can be related to everyday life problems.  

4 OUR EXPERIENCE 
We first presented this activity in February 2021 to two groups of Italian 4th grade primary school 
students (9 years old). In such an occasion, pupils were in the classroom while the tutors were connected 
via web conference. The activity “Encrypting and decrypting secret messages” has been conducted 
following the steps described in section 3.2.1. The game “7 questions and 1 lie” was proposed and pupils 
got totally involved by its magic. We realized that the question “how does it works?” naturally arose, but 
we did not have the tools to explain to primary school children the inner mechanism behind the trick. 
This first experience made us realize the importance of increasing the involvement of the students in 
the discovery of the rules associated to the coloured scheme. That is the reason why we added “step 1: 
introducing the main tool” as described in section 3.2.2 and designed the learning object “Ora indovina 
tu” (“Now you guess”) you can find in the module [3]. We also developed the section on binary code in 
the document [2], linking the activities available in the WIMS module [21]. 

We then proposed the activity in April 2021 to four classes of Italian primary school pupils, for a total of 
74 pupils in 3rd and 4th grade. As in the previous experience, the tutor was connected via web 
conference while the students were in their classrooms, supported by their teachers. Such a setup 
allowed the tutor to share the interactive pages of WIMS on screen and the pupils to work in pairs and 
to use physical tools: a paper-made double wheel (as described in section 3.2.1, Step 2) and a form 
with the blank scheme introduced in section 3.2.2, Step 1. The activity was proposed following the steps 
outlined in section 3.2 and took place in two distinct meetings, one dedicated to the tasks of encrypting 
and decrypting secret messages (section 3.2.1) and one to the game “7 questions and 1 lie” (section 
3.2.2). At the end of the project, the students were asked to give written feedback answering the 
questions “What did you learn today?” and “Do you have doubts or curiosities after today’s meeting?”. 

We built our analysis based on direct observations during the activities and a detailed analysis of these 
feedback. 

The pupils showed great enthusiasm toward the various activities, as testified by the frequent use of 
expressions like fun, very interesting, beautiful in their feedback. They were engaged in the tasks 
proposed and eager to share their opinions and discoveries. This was particularly true for the task “Step 
2: collecting observations” of the activity “7 questions and 1 lie”: the students discovered the fundamental 
rules by themselves, and they also shared many more. For instance, they noticed that the number 0 
corresponded to a negative answer to questions 1 and 4 and did not appear in any of the other questions: 
this was the reason why its scheme was completely blank. The opposite worked for the number 15. It’s 
important to highlight the students’ ability to not only describe a behaviour, but also to explain the 
reasons behind it. Our proposal therefore helped in the stimulation of the skill of argumentation, an 
example of mathematical higher-level thinking. 

The activity of encrypting and decrypting secret messages produced similar outcomes, especially 
concerning Step 4: students were competing with their peers to discover the secret key first and 
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suggested clever strategies to do that, without any prompt from the tutor. They showed in this sense 
their ability in recognizing patterns in long texts and in using them to solve the problem of decrypting. It 
is relevant that they came up with the idea of considering how often certain letters appear, informally 
applying the cryptography technique of frequency analysis. 

Another benefit of using a game environment for our activities is the fact that the students felt free to try 
their solutions, without the fear of committing mistakes, and to cooperate as a group to find the right 
answers together. This attitude led to interesting exchanges of ideas. For instance, in Step 2 of the game 
“7 questions and 1 lie”, one student made a mistake in describing his way of colouring the scheme 
corresponding to the number 5 (indicating as coloured a circle that was supposed to remain blank). 
Immediately another student raised her hand to attract the attention of tutor and teachers. She firmly 
declared that her friend must have made a mistake because she also had the number 5 assigned, but 
her coloured scheme was different. In saying this, the pupil showed that she had already understood 
that each number corresponded to a unique filled scheme, observation not obvious a priori. That’s an 
example of how a playful, and so relaxed, environment encourages higher-level thinking. 

Analyzing the students’ feedback, we can also deduce that our activity had an impact on their view of 
mathematics. Some students wrote “Today I learnt that you can play with numbers” or “Today I 
discovered that numbers can be fun”. Also, one student recognized the usefulness of mathematics, 
stating that she was very happy to have learnt a way of exchanging secret messages with her friends. 
Finally, pupils shared their desire to know more about the subject. For example, referring to the game 
“7 questions and 1 lie”, one student asked if it was possible to play the same game with more questions 
or more lies. This apparently simple requirement reveals an attempt of generalization and is actually 
connected to a deep mathematics question. 

5 CONCLUSIONS 
The experience we described allows us to conclude that the activities we have designed can form a 
solid foundation for building student-centered activities that are engaging and meaningful for primary 
school children. As outlined in section 4, our proposal achieved the goals of engaging students, 
increasing their motivation, improving their attitude towards mathematics and stimulating higher-level 
thinking. Also, our activity offers further evidence of the benefits of introducing cryptography in primary 
school, especially for designing PBL laboratory sessions. The strength of the virtual proposal through 
WIMS is the possibility to integrate computer-based activities with pen and paper ones, thus involving 
multiple skills. 

Our aim is to support teachers with ready to use examples, and we hope that the materials available in 
the WIMS distribution (the module [3], currently available in Italian and French, the modules [20], and 
[21] currently available in Italian, English and French, and the document [2], currently available in Italian) 
can prove to be useful tools for them. Also, we hope we have shown how game-based student centered 
activities can indeed improve mathematics education. Our next step will be to organize training courses 
for teachers, in order to make them capable of fully exploiting our digital proposal, e.g. by setting up 
their own virtual space, organizing virtual experiences for their pupils and monitor their progresses. 
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Abstract  
This paper describes effective extreme e-service learning (e-SL) practices in Croatia, Italy and 
Romania. In University of Zagreb (Croatia), e-SL projects were implemented in the field of information 
sciences, where robots and Minecraft Education were used by university students to digitally empower 
the school children, but also to teach them foreign language and cultural heritage. In University of 
Bologna (Italy), students had the opportunity to set up a virtual SL museum which allows visitors to 
experience a realistic environment and to leave feedback on SL projects and protagonists, as in a real 
art exhibition. In University Politehnica of Bucharest (Romania) students implemented two e-SL 
projects: one aimed at developing a monitoring system for the electrical parameters of an off-grid 
solution that can forecast energy production and thus a more efficient use of renewable energy and 
another were IoT solution for collecting the air quality parameters was developed to sustain a 
comfortable living environment in a residential building. 

Keywords: e-Service-Learning, extreme e-Service-Learning, Minecraft Education, robotics, student 
engagement, sustainable development, smart living environments. 

1 INTRODUCTION  
The aim of the paper is to introduce effective practices of academic e-Service-Learning in three EU 
countries: Croatia, Italy and Romania. e-Service-Learning is a form of academic service-learning. 
“Service-learning is a credit-bearing, educational experience in which students participate in an 
organized service activity that meets identified community needs and reflect on the service activity in 
such a way as to gain further understanding of course content, a broader appreciation of the discipline, 
and an enhanced sense of civic responsibility.” [1]. Compared to traditional service-learning which, 
according to the evidence from European Observatory of Service-Learning in Higher Education 
(https://www.eoslhe.eu/), has already spread its roots in many European countries, e-Service-Learning 
(where the instructional component, the service component or both occur online) has only recently 
come into focus as a response to Covid-19. 

Waldner, McGorry and Widener [2] define e-Service-Learning (e-SL) as “an integrative pedagogy that 
engages learners through technology in civic inquiry, service, reflection, and action”. They also list four 
types of e-Service-Learning courses: Type I (the instructional component is fully online, and service is 
on site), Type II (instruction is fully on site and service component is fully online), Type III (instruction 
and service may be both on site and online) and Type IV (instruction and service are fully online). The 
identified types of courses bring various benefits (e.g. independence of time and space) and various 
limitations (e.g. technological challenges, communication barriers and teacher workload) [3]. 

Due to the Covid-19 outbreak that imposed restrictions in human face-to-face interactions and forced 
all universities to switch to online learning, academic service-learning in three large public universities 
in Croatia, Italy and Romania also changed its form to Type IV or extreme-Service-Learning. 

2 METHODOLOGY 
In Croatia, at the University of Zagreb, during the academic year 2020-2021, e-SL projects were 
implemented in the academic field of information sciences, where robots (micro: bit and micro: 
Maqueen) and Minecraft Education were used by university students to digitally empower the target 
group - upper elementary school children, but also to teach them foreign language and cultural 
heritage. Due to the Covid-19 pandemic and in the wake of the earthquake that hit the country, all e-
SL projects were implemented as extreme SL, where both learning and service occurred entirely 
online. The community partners in e-SL projects were city libraries as information and cultural centers 
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that had a need to promote the new collection available for young users (micro:bit and Maqueen 
robots). Also, the NGO for gifted children "DAR" was a partner with a need to provide gifted children 
with a new and uncommon learning framework in which they could experience alternative methods of 
learning about communication and cultural heritage. 

In Italy, at the University of Bologna (Unibo), Service-Learning course (Service Learning and 
Community Engagement Lab - SL&CEL) was offered in 2020-2021 as part of the formative offer on 
transferable skills in two campuses (Cesena and Bologna) in the second semester of the academic 
year. The SL&CEL course adds to the emphasis on competencies for personal realisation and 
employability, which is common across the 70 courses on transferable skills of the Unibo catalogue. It 
draws a special attention on development of civic competences and social responsibility, which are 
clearly identified as learning outcomes for SL courses.  Community partners of the course are active in 
the field of education, health promotion, marginality and social exclusion. In most cases in 2020, due 
to the pandemic and its restrictions, they interrupted the face-to-face activities (including SL). But in 
spring 2021 they were willing to offer students the opportunity to be involved in Extreme-Service 
Learning, as they were still struggling with pandemic uncertainty but also more and more aware of the 
opportunities offered by online platforms and tools to pursuit their (non-profit) scope. Out of 43 
students who enrolled in the course, most students were in engineering (N=31), few were in archive 
science (N=4) and enology (N=3). Males were more represented than females (24 vs 19). The course 
instructors decided to offer to three students enrolled in the course the opportunity to set up a "virtual" 
SL museum as part of their SL project. It was clarified that the museum would have hosted the SL 
experiences of their peers, offering the museum curators the special position and responsibility of 
building a place to valorise them and promote civic culture.  

In Romania, within ENGAGE STUDENTS Project (engagestudents.eu) funded under ERASMUS+ 
Programme that the University Politehnica of Bucharest has coordinated, several service-learning 
projects have been scheduled to be implemented in the second semester of academic year 2020-
2021. Due to the unexpected Covid outbreak that occurred and imposed restrictions in human face-to-
face interactions, the initial scenario of implementing service-learning projects in a classical way has 
been shifted to a full virtual approach. To cope with this unexpected change, a Service-Learning Hub 
has been developed to offer an interaction platform between the students, teachers and community 
partners and project topics have been adapted in order to be performed remotely and make use of 
remote laboratory facilities available within the passive house research laboratory. Both projects have 
been developed together with the NGO “Excelsior for excellence in education” that provided the 
design problems and the outcomes have been transferred to real environments for different 
community partners that are developing smart living environments.    

3 RESULTS 

3.1 e-SL projects in Croatia 

3.1.1 Project1: Learning through fun- micro:bit and micro:Maqueen workshops 
The goals of this project were to offer primary school children in grades 5th to 8th (11 to 14 years old) an 
innovative educational content during the school winter holidays.  

The micro:bit and micro:Maqueen interactive robotic workshops in this project were created with the 
aim of encouraging the development of skills of logical thinking and reasoning, problem solving and 
communication in school children. 

The other topic of the workshops was learning the basics of German language such as greetings, 
counting and self-presentation, and the learning itself took place through the basics of programming 
with micro: bit.  

At the beginning of the project, one of the biggest issues was that robotics is not part of the regular 
school curriculum and not all children have an insight into the basics of robotics, which cannot even 
arouse their interest in programming and robotics. Therefore, the workshops had to be as creative, 
innovative and interesting as possible in order to stimulate children’s interest towards robotics.  

In cooperation with community partner (city libraries), a maximum number of six participants has been 
agreed on, so that participants can work in a quality and individual way, considering that the 
workshops were held online due to the COVID-19 pandemic. 
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The primary benefit for the children was that they learned the basics of the German language, as well 
as basics of programming using micro: bit.  

Through the project, children developed their logical skills and made their first steps in the world of 
programming, which culminated in a final hackathon. They have mastered the basic logical concepts 
in the world of programming and implemented them with student supervision through various tasks. 

Children have discovered that a foreign language can be learned in an interesting and interactive way 
and it intrigued them to further learn a foreign language and robotics. 

The students of information sciences, in turn, gained an invaluable experience of teaching 
schoolchildren in emerging technology use. 

3.1.2 Project2: Acquisition of knowledge about cultural heritage through Minecraft 
Education Edition 

The idea of this project was to combine a topic that is already familiar and enjoyable for children - 
video games with the topic of cultural heritage learning and to merge these two into an alternative 
method of learning that is not present in regular schooling. Thus, the school children were provided 
with a new learning experience, as well as the use of student potential to agree on an appropriate plan 
for the implementation of workshops in which information and communication technology skills were 
intertwined with cultural heritage and pedagogy. 

The community partner in the project was an NGO for gifted children "DAR" in Zagreb, whose role is to 
support gifted pupils in the Republic of Croatia and beyond. 

The experience of learning through the video game "Minecraft Education Edition" allowed school 
pupils to step out of the common learning framework and experience alternative methods of learning 
about cultural heritage. In addition to the material covered through video games, pupils had the 
opportunity to learn about non-European cultural heritage through math assignments and board 
games that are specific to the Asian and African cultures. This was an attempt to upgrade the learning 
material in Croatian elementary school education, which is primarily West-centric and Eurocentric in 
nature (except for a small part of the material that is covered in subjects such as geography and 
history), as well as expanding children’s awareness of different cultures. 

The project also represented an opportunity for graduate students of the Faculty of Humanities and 
Social Sciences in Zagreb to demonstrate their transdisciplinary and interdisciplinary skills.  

3.1.3 Project3: Minecraft Education and Glagolitic script 
The plan of this project was to encourage primary school pupils to learn about the history of the 
Croatian language, more precisely about the Glagolitic script and the heritage that rests in the Old 
Church Slavonic texts. The project was implemented in the form of Minecraft Education Edition 
workshops under the supervision of students from the Faculty of Humanities and Social Sciences and 
librarians from the Marin Držić Children's library and the Savica city library via the Google Meet 
application. Glagolitic script has deep roots in Croatian literature and history and is considered the 
oldest Croatian script. That is why the goal of this project was to present and introduce children to the 
Glagolitic script in order to recognize its importance for Croatian heritage.  

Through e-Service-Learning children learned what the Glagolitic scripts is, how it was created and 
why, they studied the alphabet and what all its symbols represent. Another aim was to make learning 
as entertaining as possible, and the students decided to achieve this through the Minecraft Education 
Edition platform. This project was an ideal opportunity to raise pupils’ interest for cultural heritage 
through the Glagolitic script and Glagolitic heritage because it is the main source for understanding 
Croatian literary, cultural and national identity. Pupils were given the opportunity to learn about their 
language and culture and to become "promoters" and "guardians" of Croatia heritage.  

As a result of these workshops, school pupils will be able to recognize Glagolitic heritage, share 
knowledge about Glagolitic script and recognize the most important monuments, books and 
manuscripts in Glagolitic script in Croatia. They have also acquired a new skill - writing and reading in 
Glagolitic script. In addition to this, pupils learned how to navigate the Minecraft Education Edition 
platform, which contributed to the improvement of their IT skills. 
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3.2 e-SL projects in Italy 
The museum curators (three students in the field of engineering management) discussed with the 
course instructors the objectives and the value propositions of the museum, which was used to choose 
the museum platform and design its specific features. The curators opted for Mozilla Hub platform as it 
was open and accessible. They also decided to offer visitors the opportunity to experience a realistic 
environment (e.g., participants can hear the video better if they come closer to the frame; visitors are 
invited to turn they mic off, as others could hear them, if not they can chat with other participants, etc.)  
and to leave feedback on Service-Learning projects using emoticons and reaction, as in a real art 
exhibition. The curators took their mission very seriously and they decided that, while studying the 
platform and its features, they also needed to understand what they peers where doing as part of their 
ESL in order to provide guidelines to prepare the “art piece” to be exposed in the museum. Therefore, 
they attended all the reflective sessions of the course as “observers” and had special reflective 
sessions with the instructors. The curators also decided that the museum had to be accessible to an 
international audience, and asked their peers to produce an English version of their piece of art (or 
add subtitles and captions). Making the work of the different organizations visible in the community 
and their contribution to community development and well-being became more and more important in 
the vision of the curators and of the students. Going online with media products and allowing 
asynchronous and continuous access to those products were perceived as an added value of the 
virtual museum, in particular if compared to more traditional final celebration events. Students, in 
agreement with the instructors, suggested that all pieces of art should have a storyline conveying a 
civic message, and this was added to the instructions. The students produced 15 pieces of art 
(corresponding to the E-SL projects of the course). Most students produced videos to showcase the 
virtual service they did (e.g., providing online afterschool activities to vulnerable children) or the E-
product they created (an online crowdfunding campaign; a digital archive to keep track of products to 
sell to raise funds, a website etc.). All students perceived the opportunity to expose their own SL 
experience in the virtual museum as valuable and rewarding. 

We report some extracts from the reflective journals of the students commenting the opening of the 
museum which clarify which part of their experience they appreciated the most.   

I must add that hearing my tutor speaking so well of the work and commitment that 
N. and I had in the project made me very proud and even more sure of the importance 
of devoting part of our days and our lives to the people who inhabit the world with us. 

And finally, we had the opening of the Virtual Museum. Personally, I couldn't wait to 
peek at what my colleagues had done. So, I immediately logged in and wandered 
through the rooms. I liked all the projects and each of them had some traits in common 
with my experience; I recognized the spirit of solidarity, the understanding of one's 
own actions for the development of others, the need to empathize with the reality of 
the association. It was also an excellent opportunity to get to know non-profit 
associations that I had never heard of.  The museum was created to preserve, 
enhance and communicate our work and I felt very pleased with myself and also a bit 
proud to be in this group of young people who have decided to tackle this highly 
educational and training project.  

The quotes emphasize the importance of receiving public appreciation from their site supervisors (and 
the general public), the significance of gaining public visibility as engaged students, and of using their 
experience-based knowledge to mobilize the community, thus contributing to their empowerment.  
Further efforts should be devoted (and this could be an objective of the SL course for the academic 
year 2021-2022) to disseminate the information about the museum an encourage the public visits to 
contribute to further civic learning.  

3.3 e-SL projects in Romania 

3.3.1 Monitoring off-grid systems through IoT solutions as part of promoting renewable 
energy sources in residential sector 

The project has been carried out by three MSc students enrolled within the Faculty of Power 
Engineering and aimed to develop a monitoring system for the electrical parameters of an off-grid 
solution by implementing a neural network tool that can forecast energy production and thus a more 
efficient use of renewable energy sources while using principles of the IoT architectures and cloud 
computing. The solution has been deployed and tested in the passive house research laboratory and 
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then has been taken by the community partner to be implemented as a solution that allows the 
exchange of electric energy within a small community. The main learning outcomes for this service-
learning project were as follows: to get acquainted with sustainable development goals and to 
understand the local sustainable challenges, to gain new knowledge related to different 
communication protocols, to understand the principles of the IoT architectures and cloud computing, to 
acquire new skills related to energy production from renewable energy sources, to understand the 
functionality of the components of an off-grid system, as well as ability to work in a teams, to overcome 
complex problems and to extend the solution to other environments within the real settings. 

3.3.2 Indoor air quality monitoring via RESTful API and HVAC control via IoT sector 
Clean air is essential to our health and to the environment, but since the industrial revolution, the 
quality of the air we breathe has deteriorated considerably. The project goal has been to develop a 
solution that can monitor, visualize, and assess the main Indoor Air Quality parameters, namely: 
relative humidity, temperature, carbon dioxide, and particulate matters. The project has been 
developed by two BSc students from the Faculty of Power Engineering, while the community partner 
was the NGO “Excelsior for excellence in education”. By implementing this service-learning project 
students gained new knowledge related to communication protocols, expertise about how applications 
can exchange data through web services (RESTful APIs) and new skills related to digital technologies 
applied in building sector. They learned the principles of the IoT architectures, to work in a team and to 
overcome complex problems and scale-up solutions to the other environments. The developed 
solution has been implemented and used to allow the regulation of interior comfort by controlling 
HVAC systems and to predict unhealthy conditions through live data analysis. 

4 CONCLUSIONS 
In Croatia, as a result of implementation of e-Service-Learning, elementary school children who used 
robots developed the interest in programming and robotics, skills of logical thinking and reasoning, 
problem solving, communication and basic foreign language skills. Minecraft Education has deepened 
pupils’ interest in the cultural heritage, since they learned Glagolitic script (a main source for 
understanding Croatian literary, cultural and national identity), while navigating the Minecraft 
Education platform contributed to the improvement of their digital skills. 

The virtual SL museum has been designed to display project of E-SL, showing that the alliance 
between technology and civic engagement can be highly formative and significant for students, and 
can contribute to enhance a different understanding of the world were human dignity, justice, and well-
being are embedded in any academic learning. 

The implementation of the two service-learning projects within University Politehnica of Bucharest 
fostered the students’ awareness regarding sustainable development goals with special regards to 
local challenges that experts with technical background should address and solve. Moreover, 
embedding service-learning within higher education curricula even from early bachelor programme, 
contributed to student engagement within the community, but also increased the attractiveness of 
academic activities and consequently their engagement towards education and research.   

To sum up, the integration of ICT into Service-Learning offers many opportunities, but it also presents 
challenges for academic teachers in terms of technology, communication, course design and allocated 
time. 
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Abstract 
The article aims to describe the possibilities of using cardiac coherence and respiratory intervention 
in the training of military professionals. The first part of the article describes the theoretical knowledge 
in the field of cardiac coherence. It identifies the possibilities of eliminating stress factors of military 
professionals in the case of military training and direct military service. The second part of the article 
presents the possible practical use of methods of cardiac coherence and respiratory intervention in the 
shooting training of military professionals. Specifically is presented the methodical procedure of 
shooting exercises, where these methods can reduce acute stress, the effectiveness of the methods 
was verified using measured pulse data in relation to the results of practical shooting. The final part 
includes recommendations for further usage of these methods.  

1 INTRODUCTION 
Nowadays, in military training, emphasis on the development of mindfulness and mental health arise. 
These approaches are applied also by sports shooting teams and non-military rescue intervention 
units. This experiment was based on methods of cardiac coherence and respiratory intervention.  

The research subject was military students. We conducted empirical research with a focus on the 
heart rate variability (HRV) and its implementation in practical military training at the University of 
Defence. The skill acquired in this way can potentially be used in other activities that require 
concentration and effective performance. Understanding stress factors, HRV and emotions as well as 
self-development is critical. Military professionals (or crisis managers) may encounter a lot of stressful 
situations during the service and training. Its subsequent examination with practical tool 
implementation to soldier’s life can support a better result in important activities related to stress 
reactions of the organism to it [1]. It has been scientifically proven that working with cardiac coherence 
helps reduce stress and increases concentration and performance [2]. 

The knowledge and information of the Heartmath organization [2] were applied when planning the 
experiment. The selected scientifically validated tools were Quick Coherence and Inner Ease. Quick 
Coherence is a technique that helps regulate energy expenditure and increase an individual's 
resilience. It works with breath, emotions and changes the individual's heart rhythm, and transforms it 
into a state of coherence - a situation where, from a physiological point of view, the human immune, 
hormonal, and nervous system is in a state of energetic symbiosis. There is also an optimal state and 
synchronization of the heart, mind, and emotions [2]. 

The Inner Ease is a technique of inner calm or active calm, which consists in inducing a regenerative 
state of the organism,that is more alert, resilient, and responds more effectively to situations. It is a 
state in which the production of biochemicals associated with stress and ageing is reduced and in 
which the body is concentrated, activated, but calm [2]. 

2 THEORETICAL BACKGROUND 
HearthMath Insitute (HMI) is a research institute founded more than 26 years ago. It focuses on 
research in the psychophysiology of stress, emotions, and heart-brain interactions. This institute 
develops technologies and intervention programmes for the public, military professionals, and 
integrated rescue system units. HMI tools and programs are used by hundreds of hospitals, schools, 
corporations and humanitarian organizations, as well as the military around the world. 

Recently published studies of more than 11,500 people have shown mental and emotional 
improvement in just 6-9 weeks with training and HearthMath technology. Specifically, they found an 
improvement in the ability to concentrate, sleep, there was a decrease in anxiety, fatigue, depression. 
The percentage improvement range between 24% and 56% [3]. 
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HearthMath Insitute training programmes include research-based self-regulatory techniques and 
technologies that reduce symptoms of stress and promote mental resilience. The applied techniques 
are designed to be simple, easy to use, and adaptable to virtually any culture, environment, or age 
group, regardless of religion or origin [4]. Therefore, for use in the armed and security forces,  
the HearthMath Insitute programs are designed following NATO's skills acquisition requirements. 
According to [5], acquired skills in individual resilience in training must be: 

1 Easy to use; 
2 So-called portable when they can be used in various situations; 
3 Their effectiveness must be demonstrated. 

The military practice shows that selection and preparation of military professionals for effective actions 
in this environment require changes not only in approaches and methods but also in focusing on the 
quality of the natural abilities of specific people that are decisive for the correct solution of situational 
tasks and systemic decision making in complex conditions. It turns out that attention should be 
focused especially on the characteristics involved in actual critical thinking, while the predominant 
feature represents the mobility on the cognitive continuum. Methods of selection, methodology and 
preparation models must be multidimensional and multi-parametric to enable individuals to grasp 
selected indicators of critical thinking in a wide range of situations and tasks from simple and well-
structured tasks and situations with high complexity and uncertainty of outcome. Thus, we can identify 
individuals who have not only an appropriate level of subtle qualities but also a combination of 
qualities that enable them to manifest, update and apply these qualities accordingly in situational and 
system leadership [6]. 

Special resilience training helps soldiers build character, strength, and mental endurance as well as 
unity. If military personnel learn to "take over" and regulate mental, emotional, and physical energy, 
they will cope with stress responses and develop smarter approaches to self-management and energy 
recovery. By increasing their energy reserves, they can more easily prepare for stressful events and 
develop an approach that prepares them and protects them from the harmful effects of many stressful 
situations. This allows soldiers to perform at their best and maintain better balance and preparedness 
for everyday challenges [4]. 

Practising self-regulation techniques and building resilience helps soldiers [2]: 

- Maintain situational awareness; 
- Increase flexibility and focused thinking, especially under pressure; 
- Improve reaction times and coordination; 
- Reduce fatigue and insomnia; 
- Reduce symptoms of operational stress; 
- Strengthen the connection with the task, unit, and team; 
- Reduce relationship tensions and improve communication with the unit and family members. 

Based on information from the Director of Education at the HearthMath Insitute and an article by Julie 
Courtney [7], HeartMath Resilience programmes are also used by the military in Europe. In 2015,  
the UK Department of Defence launched the "HeartMath" programme to maintain resilience in combat 
and beyond. This program aimed to teach military professionals how to develop physiological  
and emotional resilience in preparation for their role as mentors in Afghanistan, but also their future 
work and home life [7]. 

Within the public, this initiative by the UK Department of Defence initially provoked a mixed reaction 
with the debate over whether such an approach could be applied to the armed forces. It is widely 
acknowledged that military personnel manage to perform tasks under stress and pressure, which is 
true, but the rate of post-traumatic stress disorder and suicide tells us that the long-term 
consequences are potentially catastrophic. In the end, it was decided that military students in the UK 
would be introduced to the HeartMath approach, which encourages individuals to work with the whole 
body, including emotions. The program is already being used by the United States Armed Forces and 
is practising best practices that teach individuals how to change their heart rate variability to create  
a scientifically measurable state of coherence [7]. 

In the past, similar training methods were used in the conditions of the University of Defence  
in the Czech Republic for research. As described by Ullrich et al [8] different methods are used  
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at the university, which helps to search for, identify, and evaluate the potential of an individual with 
effective measurement. Ullrich and the team developed an entire programme called X-tream because 
it applies to the processes of preparation and development of professionals, specialists, and managers 
to perform functions and tasks in challenging, and extreme situations. It enables to simulate extreme 
conditions and the need to perform cognitive tasks, the decision making and the behaviour of a person 
in various contexts and dimensions. In the courses conducted according to this methodology, we work 
with the concept of professionalism, useful stress and change, and the following aspects of an 
individual in the situation and the process: context - situation - position - attitude - conditions - 
potentials - condition. 

3 SELECTED INTERVENTION METHODS 
Selected methods that were used during the experiment with military students at the university: 

- Inner-Ease Technique; 
- Quick Coherence Technique. 

Both techniques contain an element of stimulating breathing, which is not their only element, so they 
should not be considered breathing exercises only. The main difference between these techniques 
and the most practised breathing techniques is the focus on deliberately creating a heart-positive 
emotional state. This emotional state is a key element of the effectiveness of the techniques. Positive 
emotions seem to activate the system at its natural resonant frequency, thus enabling the activation of 
coherence and its natural maintenance without conscious mental focus on the breathing rhythm. When 
the heart rhythm comes into coherence due to a positive emotional effect, our breathing rhythm 
automatically synchronizes with the heart, thus strengthening and stabilizing the shift to the coherence 
of the whole system. Coherence is then a state where the heart, mind, and emotions are in harmony 
and work together [2]. 

From a physiological point of view, the immune, hormonal and nervous systems work together in a 
state of energy coordination. In addition, the positive emotional focus of these techniques brings a 
much wider range of benefits than are usually achieved by breathing alone. These include deeper 
perceptual and emotional changes, better access to intuition and creativity, cognitive and performance 
improvements, and beneficial changes in hormonal balance [2]. 

The variability of the heart rate, the rhythm of the blood pressure (pulse transmission time), and the 
rhythm of the individual's breathing are changed, during the transition to a state of coherence - the 
patterns become harmonious and synchronized with each other. An important indicator is also the 
variability of heart rate, which is commonly caused by the synergistic action of two branches of the 
autonomic nervous system (ANS) - the part of the nervous system that regulates most of the body's 
internal functions. The sympathetic nerves accelerate the heart rate, while the parasympathetic (vagal) 
nerves slow it down. The sympathetic and parasympathetic branches of the ANS constantly interact to 
maintain cardiovascular activity to an optimal extent and to allow appropriate responses to changing 
external and internal conditions [2]. 

HRV analysis serves as an indicator of the function of the autonomic nervous system. Immediate 
changes in heart rate are generally overlooked when measuring average heart rate. However, the 
Inner Balance technology we used in the experiment, which measured individuals, allowed us to 
monitor the changing rhythms of the participants' hearts in real-time. Using the measured pulse data, it 
is possible to display the HRV image, which plots the natural increase and decrease of heart rate. [2]. 

HRV reflects our ability to effectively adapt to stress and environmental requirements. Many factors 
also affect ANS activity and therefore affect HRV. This includes our breathing patterns, physical 
exercise, and our thoughts [2]. 

Research by the HeartMath Institute has shown that one of the strongest factors influencing the 
changing rhythm of our heart is our feelings and emotions. The emotions we experience directly affect 
our heart rhythm. In general, emotional stress evokes patterns of heart rhythm that appear irregular, 
and the HRV curve looks like a series of uneven peaks. Physiologically, this formula suggests that the 
signals produced by the two branches of the ANS are not synchronized with each other. Likewise, 
incoherent patterns of physiological activity associated with stressful emotions can cause our bodies to 
function inefficiently, deplete our energy, and cause further wear and tear on our entire system. This is 
especially true if stress and negative emotions are prolonged or often experienced. In contrast, when 
we experience renewing emotions, our heart rhythm pattern becomes regular and smooth and looks 
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like a harmonic wave. When we generate a coherent heart rhythm, the activity in the two branches of 
the ANS synchronizes and the body's systems function with increased efficiency and harmony. 
Usually, the influence of these emotions on the body fades for some time and the body needs time for 
adaptation which is individual [2]. 

4 APPLICATION OF RESILIENCE IN EXPERIMENT 
The experiment was therefore based on already known facts and previous measurements and results 
of studies on this topic. It aimed to determine whether methods that help induce a state of coherence 
will have a direct effect on the improvement in shooting. In the experiment, we aimed to determine 
whether, after the application of the methods, a state of coherence will develop in military students and 
whether this fact will be reflected in the shooting results. We used Inner Balance and Black ghost 
devices to record heart rate. 

The methods are based on scientific work and on technologies and programs that display the current 
state of activity of the heart because they display and record a constant change in the rhythm of heart 
activity. This method has great potential for the development of competencies of a military 
professional. Definitions of competence generally emphasize the broad categories of knowledge, 
skills, and attitudes [9]. Competence is a group of related skills, knowledge and behavioural attributes 
defined by an employer (army) that are needed if an employee (soldier) is to succeed in a defined role. 
Competencies can vary between industries (units) and at different levels of seniority [10]. 

In our specific case, the use of these methods was used and tested in the development of shooting 
competencies, which is one of the basic skills of a modern soldier - a professional. The influence of the 
respiratory intervention on the shooting was investigated in terms of shooting accuracy. Aimed 
shooting in an unlimited time was chosen precisely to eliminate as much as possible the natural stress 
caused by the practical shooting. The time limit was not set, because it could harm a less experienced 
shooter. The aimed shooting was carried out from a CZ 75 pistol at a target at 20 meters located 
horizontally at eye level. A target enabling a quick score was used (the maximum possible score was 
50 points). 

The group of students was also not chosen entirely at random. Shooters who are at a similar level of 
shooting competencies were selected. This means that shooters who have an average of two to three 
years of service have been selected for the relevance of the shooting results. From a methodological 
point of view, the partial influence of different shooting competencies of individual shooters was limited 
so that the progress of the results of the targeted shooting of an individual was evaluated and not 
between all shooters themselves. Thus, its improvement, deterioration, or maintenance of the 
standard when performing targeted shooting was evaluated. 

The students were divided into two groups. The first group was students who underwent a long-term 
intervention program, where they performed long-term breathing interventions. The second group was 
students who did not undergo any long-term intervention programme. Both groups of students then 
performed the same activities - alternating targeted shooting and breathing intervention in a precise 
time sequence, as shown in Table 1, with the difference that the second group had a controlled rest in 
rest mode instead of intervention. 

A total of five minutes was set aside for the practical shooting phase, which included all the necessary 
shooting operations (loading the weapon, aiming, own shooting, discharging the weapon), while the 
actual process of targeted shooting was not limited by this time. The first practical shooting was not 
evaluated for the experiment, within this shooting, a test of the firing of individual pistols, the correct 
setting of the sights, and evaluation of the dispersion of the shooting was performed. A total of ten 
rounds were reserved for this shooting. The remaining shooting attempts were evaluated for the 
experiment and were reserved for each of five rounds. Subsequently, between the individual shooting 
experiments, a controlled breathing intervention took place under the guidance of the certified trainer. 
Other group had a controlled rest. 
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Table 1: Experiment schedule 

Phases of the experiment Experiment content Phase length 
1. shooting Unrated shooting - 10 rounds 10 minutes 

1. intervention Controlled respiratory intervention – rest 10 minutes 

2. shooting Rated shooting - 5 rounds 5 minutes 

2. intervention Controlled respiratory intervention – rest 10 minutes 

3. shooting Rated shooting - 5 rounds 5 minutes 

3. intervention Controlled respiratory intervention – rest 10 minutes 

3. shooting Rated shooting - 5 rounds 5 minutes 

Throughout the experiment, all students were equipped with Inner Balance and Black ghost devices, 
which recorded the change in heart activity at rest, during shooting and training breathing methods,  
or a break. This helped to distinguish the causes of errors in the shooting of the shooter, more 
precisely whether the errors were caused by a stress factor or non-compliance with shooting 
principles. 

All findings of the experiment, including the results of shooting and measurements, were explicitly 
recorded and evaluated. For the experiment, the shooting progress of the groups was evaluated. Even 
if statistically, there wasn't found statistical dependence between intervention and shooting exercise, 
long-term intervention can be considered for further investigation with a larger group. The number  
of individuals with increasing shooting performance has steadily increased for those who went through 
the long-term intervention needs time for adaptation which is individual [2]. 

5 CONCLUSION – BENEFITS IN THE TRAINING OF PROFESSIONALS IN A 
SECURITY ENVIRONMENT 

Based on established results and findings from similar research, these methods can in principle be 
used to streamline shooting training and in general to develop resistance to stressors related to 
service in the armed forces. The benefit in this area could be, for example, properly set up training, 
studying, and practising these techniques. This seems to increase the performance under direct 
pressure. Greater flexibility, improved resilience and enhanced coordination in connection with 
improved reaction times, and concentration would lead to more efficient performance and more 
accurate shooting. The described experiment happened as part of broader research for the 
dissertation thesis, which deals with mental resilience and the possibilities of the development and 
training of resilience in the military. In the Czech Republic, these methods are not yet commonly used 
and tested. Therefore, members of the leadership department will further investigate the application of 
these methods not only in the field of shooting training, specifically in the interconnection of these 
methods to specific shooting tasks, finding the optimal frequency of training to maintain and develop 
shooting competencies.  Experience gained from the experiment can be used for further investigation 
and training. These shooting exercises will be developed for the most common weapons of infantry, 
from pistols and assault rifles. 

REFERENCES  
[1] Hrnčiar M., Kompan J. 2021. New approaches to the leader's education for national crisis 

management in the Slovak republic. In: EDULEARN21. 13th annual International Conference on 
Education and New Learning Technologies. Barcelona: IATED, 5th - 6th of July 2021, p. 5228-
5237. ISBN 978-84-09-31267-2. 

[2] HearthMath Institute. 2021. The Resilience AdvantageTM presentation, accessible via Training 
Resource Centre for Certified Trainers https://www.heartmath.org/research/ 

[3] HeartMath Institute. 2020. Benefits of Heartmath. Accessible via https://www.heartmath.com/ 

[4] HeartMath Resilience Programs for the Military. 2020. The Resilience Advantage™ - Building 
Stress Resilience and Optimizing Performance. Accessible via 
https://www.heartmath.org/training/resilience-training-military/ 

4016



[5] NATO. 2016. Mental Health Training (Entraînement à la résilience psychologique) - Final Report 
of Research and Technology Group 203. Accessible via 
https://apps.dtic.mil/sti/pdfs/AD1007093.pdf 

[6] Ambrozová, E., Koleňák, J., Ullrich, D., Pokorný, V. (2015). Effectiveness of Competent Decision 
Making of Professional Managers in the Context of the Modern Corporate Environment and its 
Requirements for the Quality of Their Skills. In: Proceedings of the 9th International Conference 
European Entrepreneurship Forum 2015 Efficiency in the Private and the Public Sector. Praha: 
NEWTON Books, a.s., p. 6-22. ISBN 978-80-87325-06-3. 

[7] Courtney, J. 2015. The war on stress: resilience in the military. Accessible via 
https://www.personneltoday.com/hr/tthe-war-on-stress-resilience-in-the-military/ 

[8] Ullrich, D., Koleňák, J., Ambrozová, E., Milichovský, F., Pokorný, V. (2019). Global X-tream Index 
and its Partial Parameters for Identifying the Level of Potential Individual Characteristics in the 
Challenging Conditions of a Modern Corporate and Security Environment. Sustainability, 11(12), 
1-15. ISSN 2071-1050.  

[9] Deardorff, D. (2015). Definitions: knowledge, skills, attitudes. In J. Bennett (Ed.), The SAGE 
encyclopedia of intercultural competence (pp. 217-220). SAGE Publications, Inc., 
https://www.doi.org/10.4135/9781483346267.n79 

[10] UK Army, 2017. Personal Qualities, Transferable Skills, Competences and Achievements. 
Accessible via https://www.army.mod.uk/umbraco/Surface/Download/Get/4371UK 

4017



 

 

DISCOURSE ANALYSIS OF NATIONAL PECULIARITIES OF 
JUDICIAL COMMUNICATION IN THE SUPREME COURT OF 

CANADA 

E. Dmitrieva 
Peoples' Friendship University of Russia (RUDN) (RUSSIAN FEDERATION) 

Abstract 
The English language is recognized as a polycentric language, which means that it is spoken in a 
number of countries. National variants of English have their own linguistic peculiarities manifested at the 
phonetic, lexical and grammatical levels. On the other hand, the English language has gained the 
reputation of a modern Lingua Franca, used as a means of communication in the fields of international 
business, trade, law, politics and culture. People learn English in order to be able to establish relations 
with foreign partners as this language opens the doors to transnational cooperation. However, there 
appear to be some questions concerning the choice of the national variant of English that must be taught 
to students. Traditionally the British and American variants were preferred to other national variants. 
The survey, carried out in major Russian universities, showed the tendency to teach above mentioned 
languages as models of English. It is quite understandable as the influence of the UK and especially the 
USA on the international community cannot be disputed. Nevertheless, it is worth mentioning that from 
pedagogical perspective attention should be paid to other national variants of English, for example, 
Canadian English. This approach may be justified by the fact that Canada is an active participant in the 
international arena and a fully-fledged member of various intergovernmental organizations. It is fair to 
say that if you acquire a good command of, for instance, American English you will be able to 
communicate successfully in such countries as Britain, Canada, Australia and New Zealand. However, 
you may come across some problems when it comes to specific spheres such as legal communication, 
for example, judicial discourse. This obstacle may be explained by the fact that the communication in a 
courtroom is characterized by strict rules and rituals which have been established for centuries. They 
embedded national peculiarities conditioned by historical development and the culture. These specific 
features are reflected in the way lawyers and judges communicate, because the language is the basis 
of law and legal profession. It makes judicial discourse to a great degree a unique socio-linguistic 
phenomenon which is closely related to the given state. Hence, it can be presumed that the teaching of 
the English for specific purposes, legal English in particular, should be nationally oriented. The aim of 
this article is to examine the national peculiarities of courtroom communication in Canada by means of 
discourse analysis. The features which will be studied are the following: 

1 Judicial concepts and terminology of Canadian Supreme Court discourse; 
2 Grammatical peculiarities inherent in judicial communication in Canada; 
3 Communicative strategies followed by Canadian Supreme Court judges and lawyers.  

The results of this research may be implemented in the process of teaching English language for specific 
purposes, for discourse analysis helps to reveal and interpret national linguistic characteristics of 
professionally-based communication. 

Keywords: Legal discourse, judicial discourse, Canada, Supreme Court of Canada, discourse analysis. 

1 INTRODUCTION  
It is an established fact that nowadays English is recognized as a medium of international 
communication. Undoubtedly in the sphere of intercultural relations the English language functions as a 
modern Lingua Franca, which means “a common language used by people of different language 
backgrounds to communicate with each other” [1]. International cooperation in the fields of politics, 
economy, law, finance, art, science (the list is not exhaustive) is carried out mostly in English. One of 
the reasons why English is used as Lingua Franca is the fact that it is the second most spoken language 
among native speakers, Chinese being the first. However, English outstrips Chinese if we count all 
people who speak it as a second or foreign language [2]. For these reasons, when it comes to making 
a choice which foreign language to study, English is often preferred to other languages.  
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It should be also mentioned that English is a well-known example of a polycentric or pluricentric language, 
both terms being used interchangeably. In other words, it is a language which has more than one accepted 
standard [3]. It is spoken in a number of countries and regions, which are relatively independent from each 
other. Each community develops its own linguistic rules and norms, which form the basis of their national 
variant or standard. For example, English native speakers all over the world use different versions of 
spelling, different lexical units and grammar structures. Some of these differences are considerable, 
especially if we compare spoken registers of the language [4]. It is common for citizens from different 
English-speaking countries while taking with each other to experience some difficulties such as 
misunderstanding and confusion, which may end up with the problems in communication. For a foreigner 
it is harder to overcome such difficulties, because besides them he or she has to overcome natural barriers 
inherent in speaking a language which is not his or her mother-tongue.  

Traditionally the variants of English which are taught as a second language in schools and universities 
are predominantly the British and the US ones. For example, in the Russian Academy of Foreign Trade 
the textbooks and manuals used in teaching English for specific purposes are focused on American and 
British variants. The popularity of these standards may be explained by the following factors. Firstly, 
England is associated with the origin of the English language, the place from which it started to conquer 
via colonization other parts of the world. Secondly, the majority of educational literature was written and 
printed by UK authors and publishers, in addition the universities of England are considered to be highly 
reputed academic centers. As far as the American variant is concerned, we need to acknowledge the 
fact that the USA has become dominant in many spheres, namely in the development of technology, 
policy making, pop art and so on. Thus, it can be held, often to some disappointment of the people who 
live in the UK, Canada, Australia, New Zealand, that the USA is the power which fuelled the popularity 
and growth of the English language across the globe [5].  

The undisputed popularity of British and US “Englishes’’ does not necessarily mean that other standards 
are worse and inferior or that they should be discarded and not taken into account from the pedagogical 
perspective. There is no justification in saying that only British standard should be studied as a foreign 
language because it is better and purer than, for example, Australian [1]. Putting aside some moral 
aspects we have to note that teaching only the UK or US English may result in some practical problems, 
for instance, the students will remain unaware of some lacunas, use a wrong lexeme or employ 
inadequate grammar structures which may be interpreted incorrectly by native speakers from countries 
other than the UK or USA. If in an everyday communication such confusion can create some awkward 
situations, in a professionally oriented interaction, for example, in legal sphere where precision is of vital 
importance it may lead to more serious consequences.  

The aim of this article is to show that in the process of teaching legal English the “nationality” of the 
language of law should be taken into account. We have chosen Canada as the object of the research 
because it is one of most powerful and influential states in the world, a member of the G7. On the basis 
of the research results obtained through the discourse analysis of Supreme Court hearings the main 
linguistic peculiarities of judicial discourse will be examined and summarized. Special attention will be 
paid to lexical level, as lawyers who work in foreign relations admit that the difference in legal terminology 
among different standards of a given pluricentric language is 10-15 % [6]. Peculiar grammar structures 
and discourse strategies applied by lawyers and judges in the Supreme Court of Canada will be also 
the subject of analysis. Furthermore, a survey carried out on Quora social network revealed that 90% of 
the respondents stated that in addition to the misunderstanding of the terminology the lawyers from 
different English-speaking countries might have problems understanding court procedures, legal 
doctrines, and law precedents. Thus, extra-linguistic factors such as the characteristics of the legal 
system, the development and the functions of the Supreme Court of Canada will fall within the scope of 
our research. The ultimate purpose is to encourage teachers of legal English to pay more attention to 
other English-speaking countries and incorporate new courses, such as Canadian legal English, into 
their curriculum.   

2 METHODOLOGY 
In the course of the research, we applied a variety of methods in order to obtain objective results. The 
discourse analysis is the cornerstone of our methodology as it enables us to carry out a thorough and 
multidimensional examination of linguistic features and their dependence on the social context. Although 
there is not a uniform definition of discourse analysis, it is said to include the study of the environment 
or social setting of the language use. The surrounding circumstances of any discourse, professional 
discourse in particular, determine “the speech act, rhetoric, lexical and syntactic style” [7]. Hence, the 
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social context of speech events within the framework of courtroom communication will be analyzed in 
order to explain the linguistic peculiarities of court hearings.  

The product of any discourse is a text, a combination of several sentences which are interconnected 
and serve one communicative purpose [8]. Thus, in order to be able to carry out a discourse analysis 
we compiled a corpus of transcribed texts of the Canadian Supreme Court hearings. All samples are 
characterized by typicality, which means that they are considered as models of a particular genre of 
communicative acts [9]. For the purposes of discourse analysis all data must be homogeneous, so that 
it will be possible to draw objective conclusions concerning the regularity of language features on the 
basis of texts taken from one and the same setting, embedded in one and the same social context, and 
with the same time characteristics.  

It is believed that discourse analysis includes various methods and tools subject to the aim the particular 
researcher wants to achieve. However, there is no doubt that the two main foundations of discourse 
methodology are qualitative and quantitative approaches. The combination of these techniques allows the 
linguists to perform detailed and in-depth study of the naturally occurring speech [10]. The qualitative 
aspect deals with analyzing the texts and identifying specific features which attribute these texts to a 
particular genre. For instance, while studying the Supreme Court hearings we pay attention to and single 
out the characteristics which make this type of communication different from any other type of 
conversations. On the other hand, the quantitative approach implies the work which will allow us to analyze 
the frequency of a given linguistic phenomenon and make conclusions whether it is a regularity or not. As 
the corpus of text comprises vast data (more than 200.000 characters) we will use software applications 
to count the lexemes and grammar structures. Moreover, we will resort to Ngram Viewer, an online tool, 
which allows the researchers to analyze the frequency of linguistic data from various print sources.  

As one of the aims of our research is to reveal unique lexical units used in judicial discourse in the Supreme 
Court of Canada, we will use National Corpus of Canadian English to verify our results. A national corpus 
is an online platform containing naturally occurring speech acts representing various genres. It also 
contains the definitions of words as well as a number of sentences containing these words. In principle, 
National Corpora function as traditional dictionaries, except for one important advantage. Each sentence 
has a short description stating the source, the time and other non-linguistic features. Thus, studying the 
context in which the lexical unit occurs and genre tags provided by the National Corpus, we will be able to 
draw conclusions whether a lexical unit is a legal term or a general word. 

3 RESULTS 

3.1 Judicial discourse concepts and terminology 
Courtroom communication from the sociolinguistic perspective can be characterized as an institutional 
discourse, the participants of which are united by professionally oriented aims. As the object of our 
research comprises only the hearings of the Supreme Court of Canada, we state that this type of 
discourse is strictly institutional, as all the agents who take part in it are only lawyers and judges. Laymen 
can’t participate in it even as witnesses, because the Supreme Court functions as the highest appellate 
body of the country. Its task is to consider whether the decision of the lower court was constitutional or 
not [11]. The Supreme Court’s opinion is based on the information presented by the appellant’s and 
respondent’s lawyers. No witness questioning occurs during the hearings. Thus, the language which is 
used in the courtroom may be confusing and difficult to understand for those who are outside this 
institution. For example, only lawyers are familiar with such terms of art as “bailment” or “abatement” 
[12]. Judicial terminology is the one of the factors which distinguishes courtroom discourse from any 
other types of institutional discourses, and it deserves our primary attention.  

The judicial terminology and legal concepts which form the basis of professional communication in the 
Supreme Court of Canada constitute a complex phenomenon, which reflects the peculiarities of 
historical development of Canadian legal ystem. In general, the factors which underlie the uniqueness 
of Canadian English vocabulary are the following: 

1 Close relations with the UK (Canada remains one of the members of the Commonwealth); 
2 Close economic and business relations with the USA; 
3 Canadian bilingualism (the second official language in Canada is French).  
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The combination of these factors allows us to maintain that “we may find some features that have 
evolved independently in Canada, thereby serving to distinguish Canadian English from other varieties” 
[13]. Now we will examine what kind of influence these factors have had on the courtroom terminology.  

Traditional connections with the UK and the membership in the Commonwealth have a significant impact 
on judicial terminology, as we can trace a number of terms and concepts which originated from the 
British Empire. Moreover, the Supreme Court of Canada became the final court of appeal only 1949, 
the Privy Council in London being the court of last resort before it. So, the influence of the British legal 
tradition has been powerful. For example, the lawyers and judges use the concept “Crown” both in the 
meaning of a prosecutor and in the meaning of the government, as well as the term “Her Majesty the 
Queen” in the case titles to underline that the Canadian courts were ultimately accountable to the UK. 
The Canadians use the British legal term to “Hansard” for the printed transcripts of the parliamentary 
debates. The word originated in Britain, it was the surname of an English printer, who inherited business 
of printing parliamentary reports. In addition, it is a rule to address all the judges of the Supreme Courts 
as “Justice”, “Madame Justice”, “Chief Justice”. The rules concerning the ways of addressing the judges 
are set forth in the official document posted by the Supreme Court officials. The lawyers and attorneys 
are discouraged from using such phrases as “Your Ladyship”, “Your Lordship”. However, occasionally 
the lawyers use the terms “Your Lordship” or “Your Excellency”, which are traditional British variants. 
Furthermore, we may give as an example the concept of “anti-deprivation rule” used by Canadian 
lawyers, which means a legal principle established be a British barrister, according to which a person 
can’t include in a contract the provision under which in case of bankruptcy he will get some advantage. 
Such terms as “Crown agent”, “governor general”, “doctrine of reception” are examples of the colonial 
legacy of Canada.  

The second factor which to a certain extent shaped the terminology used at the Supreme Court hearings 
is the territorial proximity of Canada to the USA. These two countries are partners in economic, business, 
political, legal relations and parties to a number of regional agreements. Undoubtedly, the cooperation 
between Canada and the USA has had its influence on the legal vocabulary. For instance, the American 
term “motion” is also applied within the courtroom discourse and means “an official proposal or request 
to the court”. The collocations “a disclosure motion”, “a motion to disclose”, “summary judgement motion” 
are terms used in courtroom communication [14]. Canadian and US lawyers also share some legal 
doctrines, for instance, “long-arm principle”, which implies the power of a given court to exercise 
jurisdiction over defendants from another state, province or nation. [15]. Within the framework of both 
Canadian and American jurisdictions the term “tax courts” apply to federal judicial institutions, there 
being a nuance in the meaning. In the USA this phrase refers to trial courts, though in Canada it means 
a superior court. Moreover, the fact that these two countries are federations influences their judicial 
terminology. As a result, in both countries such phrases as “federal courts”, “federal government”, 
“federal legislation” are common.  

Canada is a bilingual country with two official languages English and French. For this reason all the 
official documents, legislation, court judgements are published in both languages. The court hearing 
may be held in English or in French subject to the request of the parties. However, even if the hearing 
is in English it is customary for the Chief Justice to start the session saying the greetings and some 
clichés both in French then in English. Moreover, in the course of the hearings the judges may include 
such French phrases as “in lieu” (instead of something), “point final” (no further discussion), or use 
French borrowings, for example “You are pirouetting on the same thing” (you are going in circles, 
repeating the same thing), “we have a repertoire of measures here” (we have a variety of measures).  

It is wrong to conclude that the Canadian judicial terminology consists only of terms borrowed from 
British or US varieties. Canadian judicial system is independent and over decades has developed is 
own concepts and terms. The results of the research reveal a number of judicial terms used only in 
Canada and terms, which have a different meaning than in other English varieties. The list of these 
lexical units with their definitions is presented in Table 1. 
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Table 1 

Term  Definition  
Factum A document presented to the supreme court whereby the parties set forth all the 

facts of the cases  

Condensed book A list of excerpts from previous cases which the parties quote during the 
hearings (the document is prepared by the lawyers who represent the parties) 

Leave to appeal  The permission of the court to consider the appeal  

Licensed insolvency trustee An official appointed by court to supervise the bankruptcy procedure  

Deemed trust A trust incorporated into the provincial income tax acts administered by revenue 
canada 

The Patriation Reference  A term used in Canada to describe the action of taking over the power to amend 
the constitution from the British Parliament  

A CCAA filing  A bankruptcy petition, filed by a corporation  

Harmonized tax Single value added sales tax (both federal and provincial tax) 

Division I \ II proposals A debt repayment plan for individual or small business debtors  

Revenue agency  The service of the government of canada  

The Charter  A bill of rights which is part of the Canadian Constitution  

Extra-provincial corporation  (mostly used in ontario) a corporate entity which is registered abroad but has a 
license to do business in some canadian provinces  

My \ our friend (friends)  The phrase the counsel uses to address his or her opponent in a court hearing  

Superintendent of Bankruptcy A governmental official, who is responsible to the orderly and fair 
implementation of bankruptcy laws 

Segregated fund Investment funds, administered by canadian insurance companies 

Paramountcy doctrine  According to this doctrine the federal law will prevail if there is a conflict between 
federal and provincial legislation 

As the results of the research show the legal terminology and concepts of Canadian judicial discourse 
represent a colorful mosaic where different components when put together create a unique combination. 
Thus, the Canadian courtroom terminology may be a separate English course taught to future lawyers 
at universities or colleges. 

3.2 Grammar peculiarities 
As far as the grammatical level is concerned, a number of linguists maintain that there is no difference 
between US standard of English and Canadian, using the term North American for both countries. [16]. 
The most notable examples of specific grammar features include verb forms, namely the regularization 
of some irregular verbs and vice versa. For example, the past form of the regular verb “to dive” is “dove” 
in North American English. Moreover, it is common for the North Americans to use the regular variants 
of the British irregular verbs such as “spill \ spilled, smell \ smelled, dwell \ dwelled”.  

The analysis of the judicial discourse revealed a regularity concerning the form of the verb “to cast”. In 
British and American variants this verb is considered to be irregular, the past and the past participle 
forms being “cast \ cast”. However, the Canadian lawyers and judges use the regular form of this verb 
“casted”. For example, “His actions have casted doubt on his innocence”, “No doubt can be casted on 
this interpretation of the provision” [17]. It is an interesting tendency, which, however, may not be 
recognized as a strict rule. The dictionaries don’t register this form as a grammar variant, the Canadian 
Nation Corpus doesn’t contain any examples with the verb form “casted”, nevertheless the data received 
through Ngram View proved that there has been an increase in the number of cases, though the irregular 
past tense and the participle form are still predominant.  

The examination of the grammar patterns applied by the participants of judicial discourse revealed one 
particularity connected with the word order in indirect questions. As we know the traditional grammar 
rules prescribe that in an indirect question the subject must be followed by the predicate. However, it is 
common for the judges and lawyers use the inverted word order as in direct questions. Below you can 
see the examples. “The police question is very simple, is this an active business or isn’t it?” “The 
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Parliament sits here and asks the question should they tax exactly this income in Canada?” “The reason 
it matters is because you are asking the question of did the Parliament intend for the arm’s-length test 
to apply.” “The question before the Court was not what is a bank or a banking business under Canadian 
law”. “The crux of the case is the determination of what was the controlled business affiliate and with 
whom was this business primarily conducted” [17]. Such sentences are considered to be affirmative as 
they report what was said by a person. But as the examples show, we can see that these sentences 
preserve the interrogative function, in some cases even keeping the question mark at the end. 

3.3 Communicative strategies followed by Canadian Supreme Court judges 
and lawyers 

Within the frameworks of discourse analysis linguists pay special attention to grammar structures used 
in different types of discourse. The studies showed that there is a connection between the grammar 
used and the social and communicative needs the language has to serve. It is purported that every time 
when a person speaks they make choices, either consciously or subconsciously, which grammatical 
construction to use. [18] The realization of these choices is possible due to the fact that any language 
is a stratified system, which offers different structural options for conveying the same ideas. The factors 
which regulate the mechanism of applying the structures discursively in a social setting is considered to 
be rather complex. However, one of these factors is the purpose which the person wants to achieve in 
the course of communication. For instance, we can say “the law didn’t include such a broad definition of 
the trust”, or we can use a slightly different structure “the law never included such a broad definition of 
the trust”. Both sentences represent negative statements, but there is a contrast based on the degree 
of delicacy. The second example is more “delicate”, and the speaker may prefer this construction to the 
first one, when their purpose is to sound less categorical. Thus, the grammatical organization of judicial 
discourse is conditioned by the communicative purposes and strategies of the participants, namely 
lawyers and judges.  

First, we have to clarify what communicative strategies the lawyers who represent the parties follow 
during the hearings. The lawyers in there submissions have to provide the panel of judges with material 
facts, such as relevant acts of parliament and precedents, to support their arguments. In addition, to 
sound more convincing the counsel should make their speech more expressive and persuasive. Hence, 
they may choose such grammar constructions which will serve this purpose. For example, the neutral 
sentence “the parliament wanted to prevent any misinterpretation by expanding the definition of the 
deemed trust” may be made more emphatic by the following means:  

1 What the parliament wanted to prevent by expanding the definition of the deemed trust is any 
possibility of misinterpretation. 

2 It is possible misinterpretation that the parliament wanted to prevent by expanding the definition 
of the deemed trust. 

The above statements represent common types of cleft sentences, i.e. the sentenced divided into two 
clauses, one being more highlighted than the other. [19] They fulfil the pragmatic function of drawing the 
listener’s attention, in our case the judge’s attention, to the part of the sentence which comes into focus. 
Moreover, they carry an additional contrastive function, that means the cleft sentences apart from 
highlighting the information convey some disagreement with the opposite point of view. The natural 
context within which these sentences may occur is the following:  

”I don’t think that was the parliament’s intent. It is possible misinterpretation that the parliament wanted 
to prevent by expanding the definition of the deemed trust.” 

“The parliament didn’t want to create more controversy. What the parliament wanted to prevent by 
expanding the definition of the deemed trust is any possibility of misinterpretation”.  

“Here it is the Loblaw that is going to get benefit of all the profits that have been made. So maybe I am 
wrong, but I don’t see it” 

The discourse analysis has revealed that these syntactic constructions are a characteristic feature of 
judicial discourse of lawyers in the Supreme Court of Canada, as they have to follow the communicative 
strategy of not only making their speech convincing and expressive, but also showing that the opponent 
is wrong. With the help of cleft sentences these two purposes are achieved simultaneously.  

The discursive strategies employed by the Supreme Court judges differ from those used by the lawyers. 
It is due to different roles they play in the process of court hearing, the role of the judges being the 
questioning of the parties. As the panel examines the facts of the appeals beforehand, during the 
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hearings they mostly ask questions to clarify the points which were not clear to them or to request 
detailed information concerning some issues. Thus, we can state that the key element of their strategy 
is interrogation. Within the scope of our research we studied all interrogative constructions to find out 
which type of questions is most frequent. The calculations showed that the two types of questions, 
general and special questions, are the most common. General questions occur 24 % more often than 
special ones. However, the qualitative analysis revealed an interesting peculiarity related to the use of 
general question. Almost third of them (31 %) are structured as an affirmative statement of the judge, 
whereby summing up his or her idea. For instance, “Obviously it (business) requires funding. Businesses 
require lots of things. But actually you are saying what is integral to the conduct is conduct. Is it right?”, 
“the funding that we are talking about comes from a bank. If we have a proper bank here the funding 
may can through the shareholder equity whatever it may be. It doesn’t matter. Am I right?”, “Your 
argument is, well, no, if you are still using the capital then you use it whenever, I think your term was 
whenever convenient. Correct?” [17] This peculiarity proves that the judges not only engage in the 
questioning of the lawyers but they also present their interpretations the factual matters, thus trying to 
make the counsel’s position more understandable or provide a new angle for discussion. 

3.4 The results of the questionnaire 
Before starting the research on national peculiarities of Canadian judicial discourse we carried out a 
survey among native speakers on Quora social network. The purpose of the survey was to establish 
whether or not any further research should be done. The questions included the following: 

1 Is it common for Canadian courts to base their decisions on US precedents? 
2 Does the legal or judicial terminology used in Canada differ greatly from that used in the US? 
3 What difficulties may an American lawyer experience if he or she attends a court hearing in 

Canada?  

All the respondents unanimously answered the first question in the negative, which proves that 
Canadian court system is independent from that of the USA. 70 % of the participants acknowledged the 
fact that there is some terminological difference, but they didn’t know how great it is. 65 % of answers 
to the third question were that the main problems the American lawyers might come across in a 
Canadian court room concern terminology and procedural issues. The results of the questionnaire 
confirmed our necessity to investigate this problem further. 

4 CONCLUSIONS 
The aim of the research was to reveal linguistic peculiarities and specific characteristics of Canadian 
judicial discourse and to show that each national standard of English has its own unique features. Being 
a pluricentric language, English is spoken in almost 60 countries and each variant differs from others in 
a number of ways. It is believed that these differences were brought about by cultural originality of a 
certain region and are reflected in phonological, lexical and grammar levels of the language.  

The judicial discourse of Canada has been influenced by various factors and extra-linguistic 
circumstances, namely historical ties with the UK and current membership in the Commonwealth, 
territorial proximity with the USA, the fact that Canada is a bilingual country, French being its second 
official language. As the results of the research showed that the terminology used by the lawyers and 
judges in the Supreme Court of Canada include lexical units which originated in England, some terms 
are common in the USA and Canada and French words or borrowings. Besides, the analysis revealed 
some terms of art that are only employed in Canada. Moreover, in the course of the study distinguished 
grammar structures were established, such as the tendency to use a regular past form of verbs which 
are traditionally irregular, the word order in indirect questions. It may be stated that the communicative 
purposes of judicial discourse participants are similar in all English speaking country, but the linguistic 
patterns employed to achieve these purposes may differ from country to country.  

To sum up we would like to point out that teaching a foreign language implies not only teaching particular 
skills, but also making students learn and understand the culture of a given country. Thus, we can’t 
teach English without taking into account the national characteristics of the country where it is spoken. 
It is of vital importance in case of teaching legal English, as every legal system is based on old traditions 
which shaped it into a unique social phenomenon with its own professional language and procedures. 
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MOODLE QUIZ AS A TOOL FOR DISTANCE EDUCATION 
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Abstract  
During the covid crisis many educators have been challenged by the necessity of distance learning. 
Different software tools have been used during this time. We present our experience with online 
assignments and assessments in Moodle system. One of advantages of Moodle system is that it allows 
creation of quizzes where for each student are questions filled into quiz randomly from a pool of 
questions. Moodle system is widespread and used by many institutions on various levels of education. 
In fact, other reason for us to consider Moodle system was that our institution was already working with 
this system even before the crisis. 

We present our challenges from mathematical point of view as our background in mathematics. For this 
reason, we start by discussing possibilities of writing mathematical expressions in Moodle system. We 
also mention software or other issues which came up during our experience.  

Our other topic focuses on Moodle quiz. We show how to create short quizzes and give various 
examples how to apply this for students in undergraduate level. Usually, teacher comes into close 
contact with students during lessons and is able to assess their weaknesses and progress. Moreover, 
this allows teacher to discover which students need perhaps more attention and advises. However, 
during distance education we have been separated from our students for almost a whole year. For this 
reason, we have created many short Moodle quizzes which allowed us to observe their progress. As a 
bonus we were able to give more ambitious students wide range of examples to polish their abilities on. 

Questions are filled into Moodle quiz from a pool of questions. Creating these questions is little bit 
tedious as they have to be usually created on server through browser. This demands lots of saving of 
the progress and other time-consuming tasks. For this reason, we show a relatively new way how to 
create questions in more elegant manner by utilization of LaTeX and its new package. One advantage 
of this approach is that this gives us a pdf file with all the questions so that we can correct problematic 
questions all at once. Similar thing can be probably done in Moodle system as well, however with a lot 
of additional work. 

Keywords: Moodle, online assessment, distance education, undergraduate mathematics, quizzes.  

1 INTRODUCTION  
This manuscript is devoted to discuss possibilities for distance education, especially in mathematics at 
the undergraduate level and related sciences, through Moodle quiz. Moodle quiz is one of the so-called 
activities in Moodle course. Finally, Moodle course is the space provided for learning materials and 
activities in online Learning Management System (LMS) Moodle. 

System Moodle is free open-source software developed since 2002. It is a very robust tool designed for 
education in various fields. Official website is [1]. In full-time teaching, the system can serve as a useful 
addition to lectures and seminars. We can create a Moodle course for each taught course. Learning 
materials and other information related to the course (e.g. dates and syllabi of lectures, homework, 
bibliography, course objectives, exam instructions and so on) can be logically arranged in a clear graphic 
design. An undeniable advantage over creating your own website (which teachers often create 
themselves purely for the purpose of providing teaching materials) is user accessibility for creators of 
Moodle courses. It is not necessary to have even the most basic knowledge of HTML, CSS, PHP and 
other programming languages. Furthermore, it is possible to set the rights of students' access to the 
course and even to individual parts of the course. This can be achieved either by setting permissions or 
assigning roles. We can assign students to various groups (through roles) and set access rights 
according to group affiliation. On the other hand, Moodle seems to be a suitable solution only if it is 
managed by the school. For one teacher, operating and maintaining this system would probably be too 
time consuming.  

 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4026



 

 

However, when distance learning is necessary, we need an even broader involvement in the taught 
course than we have mentioned so far. Features that allow the user (student) to interact with the course 
are called activities. There is Chat, Forum as well as va0rious features for uploading documents and 
responding to documents. Moodle quiz activity is simply a test. As mathematicians, we were sceptical 
of the automatically evaluated tests. But it turns out that with the appropriate use of Moodle quiz features, 
we can reasonably insert different types of practice exercises. Even considering the various possibilities 
of this activity, it seems to us that quizzes are more suitable for exercising than for credit tests. Of course, 
one must always be aware of a certain one-sidedness of such interaction. In particular, we do not see 
students' notes that support their solution of the given practice exercise, so we cannot correct them. 

Let us proceed a brief comparison between Moodle and Microsoft Teams (Teams). Teams is probably 
one of the most widespread applications (if not the most widespread) used for distance learning and 
therefore worthy of note. With a certain amount of simplification, Teams is designed more for group 
online activities in real time, while Moodle is more of a repository of materials, tests, contributions, 
submissions and the like, with which the user works independently at the time he sets (based on time 
constraints of individual activities). Rather than replacing one application with another, it makes sense 
to use both in tandem. From our experience, it seems to us that Teams is currently suitable for use 
mainly for the mentioned group online activities in real time (video conferencing for lectures, group chat, 
etc.) and use Moodle (among other things) as a database of inputs and outputs of activities in Teams. 
For example, store and structure lecture records from Teams in Moodle course. Materials for working in 
video conferences in Teams to prepare and structure in Moodle. 

Please note that just mentioned features serves only for a brief introduction to Moodle system. Further 
features and more detailed descriptions of mentioned features can be found in the documentation on the 
official website [1]. As already mentioned, in this text we will focus on an activity called Moodle quiz. For 
other utilization of Moodle and Moodle quiz when it comes to enhancing students experience see for 
example articles [2] and [3]. Evaluation of such approach to education can be found for example in [4]. 

2 MOODLE QUIZ 
Moodle quiz serves as a sort of a blank container, which is later filled with questions. The questions can 
be created for specifically for a given quiz or can be taken from Question bank. First of all, let us start 
by mentioning the creation of Moodle quiz and afterwards we will focus on the Question bank. 

Moodle quiz is only a scheme which contains questions and allows user to access them through specific 
conditions. When setting up a Moodle quiz, it is possible to specify different properties. Some are 
mandatory and other are optional. The usual properties are a description and a name, starting and 
ending date specified to any minute of a day. We can also specify the length of the test. Furthermore, 
we can set how many attempts student has and then perhaps how to grade multiple attempts, e.g. we 
can grade only the best attempt or we can take a mean of all attempts. Another interesting approach is 
to grade only the last attempt. As we can set the quiz for unlimited number of attempts, there is also an 
option to set a delay between each attempt to stop the student from simple guessing through the quiz. 

Access to the quiz can be restricted through password or we can set up groups in Moodle so that the 
quiz can be seen only by students from a specific group. It is possible to limit what a student can see 
after completing the quiz before the quiz closes for other students (e.g. right answers, obtained points 
for a question, feedback for a question). Moreover, we can disable the ability to see any attempt 
altogether before the quiz is finished for others and allow a student to see only his mark/predefined 
feedback.  

After setting the properties we create the quiz. However, at first the quiz is only an empty shell, which 
has to be filled with questions. At this point, we have three different options. We can create new 
questions on the spot and add it into the quiz. Second option is that we can select specific question from 
Question bank. Nevertheless, we have one more option and that is in our opinion the most interesting. 
We can select from any category (or also its subcategories) in Question bank one or more questions at 
random.     

These three approaches can be combined so that quiz can contain specified questions and other 
questions at random. Additionally, we can shuffle the order of the accessed questions so that students 
cannot easily distinguish which questions are random and which are not when comparing their quiz with 
other students. It can be seen, that this is dependent on the number of questions in any given quiz. 
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3 QUESTION BANK 
Questions in Question bank can be organized into categories and subcategories similarly as are files 
organized in folders on PC. And similarly, as different files can have a different file format we have different 
types of questions that can be created in Question bank. There are different predefined types from which 
we can choose and they can differ in the way we can pose the question as well as they can differ in the 
way the question is answered. For this reason, we offer below list of types together with examples how 
these types can be used. As we come from mathematical background we show only examples for 
mathematical question and we omit the types which we think that are more useful for other fields. 

It is obvious that when talking about mathematical exercises, we have to use mathematical notation. 
Moodle System allows us to use some of LaTeX commands when we enclose them into delimiters 
$$...$$ or \[…\]. Moodle will then recognize these commands as coming from LaTeX and tries to 
compile them. It is then possible to use many commands and environments in the usual way. However, 
this option is at times limited and a bit non-intuitive at others. The output can be also considered as 
lacking from graphical point of view as well. This will be discussed later. 

Other way how to use mathematical notation in the text is to add it as a .png/.jpg style picture. This is 
difficult on several levels. We can simplify the process of creating pictures from pdfs created in LaTeX 
through different means as LaTeX itself allows us to cut out pieces of pdf into a bitmap or we can use 
software such as ImageMagick [5] to do the same. On the other level, the difficulty comes in the problem 
that we have to upload these pictures into Moodle and later select them separately by mouse onto the 
proper spot. Obviously, this approach is quite taxing. Now we get to the description of different question 
types. 

3.1 Numerical 
We formulate a question through a text which can contain mathematical formulas as well and the answer 
has to be given as a real value with specified precision. The question giver has to specify the correct 
answer so that the system can evaluate the students answer. Moreover, it is possible to specify the 
allowed error to avoid possible confusion with rounding up/down.  We can have more than one correct 
answer or we can specify partially correct/incorrect answer with only fraction of the points/penalty. Each 
answer can have its own commentary (see Fig. 1). This can be used when we guess possible wrong 
answers and we want to specify why they are wrong. 

 
Figure 1. Numerical question with wrong answer and displayed feedback. 

We can use this type of question even at times where the answer does not have to be only a number. 
Possible workaround in this type of question are, that we can ask for a specific range in ℝ (e.g. domain 
of a function) and the correct answer can be specified as a middle point of this range with the allowed 
error being the half the length of the range. The student would have to fill one element of the specified 
range. Another example where the answer can be different than a number is the following 
limit lim

!→#
𝑥$ = ∞. However, we can specify in the question that the student should answer these values 

as a real value which wouldn't normally appear in our exercise. E.g., we can specify in the question that 
when the correct answer ends up as +∞ then the student should submit the answer as a number	1234. 
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3.2 Multiple choice  
The name of the question speaks for itself. We specify a question with possible mathematical formulas 
and the answer has to be selected from a predefined pool of options. The answer can contain 
mathematical symbols as well and there is only a lower bound on the number of possible options which 
has to be at least two. We can have more than one correct answer and we can shuffle the positions of 
answers. However, only one of the answers can be selected and selecting one of them will give full 
points. We can also specify answer with fraction of the points or with penalty. This is similar for other 
question types and so we will not mention this again. For precise options see Moodle manual [1]. On 
the Fig. 2 we see a question with 4 possible answers. 

 
Figure 2. Multiple choice question with one correct answer. 

As usual, the student is hinted by possible answers and this can be used to answer the question without 
solving the problem. Nevertheless, we can hide the answers by mathematical adjustments. E.g. when 
the answer for the question is a function, we can give possible answers through its domain or function 
value at zero. 

On the other hand, it is of our opinion that when the student is able to use the possible answers to his 
advantage, then he often understands the exercise sufficiently. For this reason, we have not used such 
approaches.  

3.3 True/False  
In this question type we have to decide whether a statement is true or false. We cannot specify much in 
this question. At most we can specify the feedback given to the student. We can see this on Fig. 3 where 
after answering and evaluating the question the student can see some reasoning explaining the correct 
answer. We can also specify a different feedback for different answers. E.g. we do not have to explain 
the answer so thoroughly when the answer is correct however the wrong answer may need more 
explanation. 

 
Figure 3. True/False question with general feedback which appears after any answer. 

3.4 Short answer  
This type of question demands for the answer to be given as a word or a short phrase. We can utilize 
this option when discussing theory or definitions as can be seen on Fig. 4. However, we can also use 
this question as a multiple-choice question, where the answer can be only a letter (e.g. for a vector v or 
answer c) or it can be also name of the function (e.g. function f(x)). In the same manner, the answer can 
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be also a number and, in this way, we can avoid some disadvantages of numerical questions (e.g. limit 
can be either 0 or infinity). On the other hand, this loses some advantages of numerical answers where 
the system expects that the answer will be a number and it can deal with that. For example, short answer 
type questions except only a string of characters and so it considers answers 0.5 and 0.50 as two 
different options. 

 
Figure 4. Short answer question where it is necessary to fill in a word or phrase. 

3.5 Matching and Drag-and-drop matching  
This is a type of question where we specify a general question and then we can specify several 
subquestions. Then for each subquestion we get a drop-down menu where with a list of possible 
answers and we have to select one of them. Here possible answers are obtained from the correct 
answers of each subquestion and we can also specify other dummy answers to confuse the student. 
One drawback of this question is that the answers cannot contain any LaTeX symbols as can be seen 
on Fig. 5. For this reason, we did not use this type of question too much. Especially as there are other 
types of questions where we can avoid this situation. 

 
Figure 5. Matching question where we choose one of the possible answers with three correct answers and two 
dummy answers. Highlighted answer show that possible answers cannot contain mathematical expressions. 

Drag-and-drop matching type of a question is quite similar to the Matching type of question. Only this 
time is the answer selected by dragging the right answer onto a predefined place. This can be seen on 
Fig. 6 where one answer is filled in. The pros here are that the answers may contain LaTeX formulas. 
The cons of this type are that the answer is contained in a rectangle with given dimensions. This is a 
problem for example for fractions which overflow the box and the answer can be then unreadable. It is 
possible to make the mathematical text smaller through options like \small however there is a trade 
off with readability. For this reason, it can be better to write fraction through negative exponent as		%&'

%('
=

(𝑥 − 1)(𝑥 + 1)&'. Nevertheless, this is also a bit unpractical and can confuse the student. 

Advantage of Drag-and-drop and Matching question is that we can have more than one answer unlike 
previous examples. In this way we can ask the same question twice (e.g. compute the derivatives 𝑓′(𝑥) 
and	𝑔′(𝑥)) or we can ask two different questions (e.g. compute 𝑓′(𝑥) and	∫ 𝑔(𝑥)	d𝑥. Same way we can 
ask the question while also checking steps in between (e.g. compute 𝑓′(𝑥) and then	𝑓′′(𝑥)).  
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Figure 6. Drag-and-drop matching question where we drag the answer onto the designated place with one 

answer filled. Answers can contain mathematical expressions. 

3.6 Ordering  
This type of question is useful when we can specify ordering. Then the software shuffles answers, and 
student's task is to order them accordingly. However, we have to admit that we do not utilize ordering in 
mathematical exercises at undergraduate level too often. One example can be seen on Fig. 7. However, 
our ordering does not need to satisfy all the necessary conditions needed to obtain ordering. E.g. 
consider ordering 𝑓 ≺ 𝑔 if and only if there is 𝑘 ∊ ℕ such that	𝑓 = 	𝑔(*). Of course, then we have that 
sin 𝑥	 ≺ cos 𝑥	 and vice versa hence this is not an ordering on a set of differentiable functions. On the 
other hand, we can simply avoid such problematic functions and work only on the set of functions where 
this is an ordering. For similar topic see [6]. 

 
Figure 7. Ordering question where we drag the elements so that they are ordered from the smallest to the largest. 

3.7 Word select  
Here we select word or phrase by clicking onto the given words/phrases. This is in a sense a Multiple 
choice type of question where we can select many right answers. Additionally, there can be specified 
penalty for selecting one wrong word/ not selecting right word. It is simple to see, that without such 
penalty we could select all possible words to obtain full mark. Possible application of such question type 
can be seen on Fig. 8. 

 
Figure 8. Word select question where we select words or elements by clicking them. Here are selected two items. 

3.8 Calculated  
Calculated type is a lot similar to Numerical type. Its application lies in automatic generation of questions. 
When creating Calculated question, we can specify throughout the text of question several parameters. 
Correct answer then has to be given as a real function of these parameters. Later we somehow generate 
a set of realization of these parameters and when student gets this question, he will be given one 
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realization from the set randomly. As a result, his question will contain only numbers instead of 
parameters. The correct answer will be also automatically evaluated accordingly to this realization. On 
Fig. 9 we can see the same question with different realization of parameters. 

 
Figure 9. Calculated question with two parameters and two different instances of parameters. 

This type of question is great when we want to create a large number of similar questions without too 
much work. Obviously, there are some limitations as the system only fills in predefined position with 
numbers and nothing else. Imagine for example the situation where in the function 2𝐴𝑥 we set	𝐴 = 3 to 
obtain in the question 2	 ⋅ 3	 ⋅ 𝑥 which will appear on the screen without proper caution as 23𝑥. We also 
have to point out that in our experience we ran into a problem where the correct answer was not 
evaluated numerically properly. It took some work together with trial and error to solve this issue. This 
problem appeared only once and we do not know how often this bug appears. 

3.9 More complicated types of questions 
Previous examples are in a sense one dimensional. For one type of question we expect one type of 
answer. We evaluate only the last step and rate students based on that. This awards points only to those 
students who get everything right. However, there are several ways how to obtain a question with more 
steps and different kind of questions. That is useful especially when we take into consideration more 
complex exercises. E.g. when we compute local extremes of a function we start by finding domain of a 
function. Later we compute stationary points and decide whether these points are extremes. Usually, 
the student would solve this problem step by step. It is possible to separate the exercise into several 
parts and use different question types for appropriate steps. However, this is problematic when we 
shuffle questions in the quiz and even worse when we generate questions into the quiz randomly. In 
case of random questions, we wouldn't be able to use previous steps to solve the next step. 

We would like to avoid such situation and one simple way to do this is supply the student with all the 
necessary information at the beginning of the exercise. E.g. we can supply the student with stationary 
points and ask him to work out the rest.  

On the other hand, there are some question types which allow us to formulate more complicated 
questions with several steps in-between. The simplest way to do this is to consider a matching question 
with different questions and answers as is shown on Fig. 10.  

 
Figure 10. Drag and drop question where we ask for two different questions. 

This still a bit unpractical as we are quite limited in the form of the answer. Compare that with the 
following question type. 
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3.9.1 Embedded question (cloze) 
Question of type cloze allows us to include in one question several different types at the same time 
(other types are embedded in this one). We can include questions of type Numerical, Multiple choice, 
Short answer, Matching and True/False. On Fig. 11 we see an example of such situation. It works the 
best with longer exercises where we can lead the student along the way on predefined path. This can 
be an advantage as well as disadvantage. Consider for example situation where there is more than one 
way to solve the problem. 

 
Figure 11. Combination of Multiple choice and Numerical question type. 

Cloze questions have to be written in the specified code however there is also included a mouse-based 
editor with some limitations. Better way to create Cloze questions is through software LaTeX. This option 
will appear later. 

3.9.2 Drag and drop onto image 
As the name suggests this is a type of a question which allows us to drag a text or image onto 
background image. This can be used together with graphs or diagrams. Only limitation is our ability to 
create pictures. Nevertheless, we would like to show other utilization, that in this way we can create 
more complicated questions with drag able answers separated by groups. We can see such example 
on Fig. 12 where we created background image with questions which are answered by dragging correct 
boxes onto marked places. Answers are separated into two groups by color. The advantage comes from 
the freedom in creating the background image however we would like. It can contain mathematical 
formulas as well as graphs. We are only limited in the way the questions are answered. As a bonus we 
can avoid in this way Moodle's ugly implementation of LaTeX formulas. On the other hand, there is more 
work associated with creating so many pictures. 

 
Figure 12. Equation with two groups of drag able answers with colour separation. 
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4 MOODLE PACKAGE 
Creating quizzes in the Moodle system takes place primarily through web interface. This has usual 
advantages and disadvantages as any other work on cloud. Advantage is that we do not have to install 
anything as web browser is included on any computer. Disadvantage is that our work has to be uploaded 
to be processed. This complicates the creation of exercises in Moodle as we create them through a 
specific form. Seeing the results needs refreshing of the page and redirection to another page. On top 
of that, we can see only one exercise at a time. This makes it difficult to check the accuracy of the 
formulas during the creation as well as complicates the correction process. In addition, the mathematical 
formulas created by Moodle system are not up to the usual quality of LaTeX editor (compare Fig. 11 
and Fig. 12). Moreover, Moodle system stores exercises in a format which cannot easily reused. I.e. we 
cannot easily copy these exercises to create quizzes on paper or handouts. 

The ability to write quizzes in Latex using the Moodle package solves several of these problems. In the 
package there are specified new environments with properties which outputs exercises in pdf as well as 
in format which can be imported into Moodle system to create questions. This supports several most 
used question types and allows us to use previously prepared macros when writing mathematical 
formulas. Another advantage of using this method of quizzing is that exercises can be archived on your 
own computer instead of on a server and it is possible to check all the exercises at once in the pdf with 
all the information. We can also create the pdf in a way that the additional information is hidden so that 
the pdf can be printed out as an exam. For additional information see the package documentation [7]. 
As the package has been changed significantly in 2021 we also recommend updating the package to 
the newest version.  

However, there are limitations to creating quizzes in Latex using the Moodle package. There is a support 
for several special characters from other languages in the newest version. However, as Czech language 
has many special characters, we were able to find several which are still missing (e.g. ů and ý). We do 
not know whether this is the same for other languages. Indeed, browser interface does not have such 
problems. Furthermore, Moodle system implementation of LaTeX has problems with blank spaces as it 
sometimes considers them as unknown characters. As the problem appears on cloud it is more 
manageable if we work with the web browser and can see immediately what is wrong. Similarly, problem 
appeared with LaTeX command \,. 

Proper application of LaTeX package would also helped us to created questions where mathematical 
formulas would be replaced by pictures also created in LaTeX. This would allow us to avoid problematic 
implementation of LaTeX commands in Moodle. Nevertheless, at the moment we are still unable to 
make this work and so it remains only as a possibility. 

5 CONCLUDING REMARKS AND KNOWN LIMITATIONS 
As we have tried to show in previous pictures and comments, system Moodle is quite limited in the 
appearance with respect to mathematical notation. Yet there are other limitations when including 
mathematical symbols into questions and answers.  

From the start it can be confusing for people writing mathematics in LaTeX that Moodle encloses LaTeX 
commands into delimiters $$...$$ or \[...\]. This has nothing to do with display style and only 
informs Moodle where LaTeX commands appears. In the similar manner, it is impossible to distinguish 
formulas written in line and in display style. We could rightfully expect that changing delimiters symbols 
into $...$ or \(...\) would work for inline style. Nevertheless, this does not work. It is necessary to 
keep in mind that Moodle works a bit differently than LaTeX. 

We were able to utilize many environments in almost usual way. It is possible to work with matrices, 
piece-wise defined functions and even align* environment worked if it was properly enclosed in proper 
delimiters $$...$$ or \[...\] (this can create confusion as this would produce error in LaTeX). 
Moodle’s implementation of LaTeX predefines several LaTeX packages used in compilation of the code. 
However, it is possible to modify them through administration rights. More information about this is 
contained in the documentation (see [1]).   

Other known issue which came up with respect to mathematical formulas in Moodle is that it is 
impossible to utilize factorial with exclamation mark. In our experience Moodle ignored exclamation mark 
and translated 𝑛! only as	𝑛. We were not able to solve this issue and therefore we utilized other symbols 
instead of exclamation mark. Perhaps there are solutions to this problem which we did not find. 
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When we applied Moodle quiz in our courses we looked for the utility and for this reason we were able 
to overlooked some visual deficiencies and technical problems. We understand that for some people 
this can be a bitter pill to swallow. Nevertheless, we think that these drawbacks can be overlooked with 
bigger picture in mind. 

Other drawbacks are more integral in online assessment and that is that when students worked on 
quizzes from home they were able to use other tools to solve given problems. We did not discourage 
such behaviour too much as we also teach how to solve mathematical exercises in software Maple (see 
[8]). On the other hand, software Maple is not that simple to use and students are sometimes struggling 
with it. To motivate our students in this direction we allowed the use of software Maple. However, we 
had problems with other software tools which can sometimes find a solution of a very difficult 
mathematical exercise typing a very simple statement on the web. In this case, the student learned 
nothing and struggled later when this simple software was unable to help him. Nevertheless, this 
problem affects all types of tests that students take from home. Some ideas how to improve this situation 
are suggested in [9]. Other inspiration for the distance education can be found in [10]. 

ACKNOWLEDGEMENTS  
The authors declare that the research was realized in collaboration with the same responsibility and 
contributions. The authors would like to declare their appreciation for support of the project VAROPS, 
supported by the Ministry of Defence in the Czech Republic. 

REFERENCES  
[1] Moodle, Accessed 16th July, 2021. Retrieved from https://moodle.org/ 

[2] J. Azevedo, C. Torres, A. Lopes, L. Babo, “Enhancing math skills with moodle,” ICERI2009 
Proceedings, pp. 2367-2377, 2009. 

[3] L. Babo, J. Azevedo, C. Torres, A. Lopes, “Moodle and multiple-choice tests,” INTED2010 
Proceedings, pp. 296-303, 2010. 

[4] J. Medina-Moreno, I. Izquierdo-Cruz, M. Villegas-Vallecillos (2015) “Moodle and the continuous 
evaluation in mathematics learning”, ICERI2015 Proceedings, pp. 1714-1723, 2015. 

[5] ImageMagick, Accessed 3rd September, 2021. Retrieved from https://imagemagick.org/index.php 

[6] V. Růžička, “Examples of simplified notations used in calculus and their influence on teaching at 
undergraduate level,” 19th Conference on Applied Mathematics, APLIMAT 2020 Proceedings, pp. 
920-929, 2020. 

[7] A. Hendrickson, M. Guerquin-Kern, The moodle package: generating Moodle quizzes via LaTeX, 
Comprehensive TeX archive network, 2021, Accessed 16th July 2021, Retrieved from 
http://tug.ctan.org/tex-archive/macros/latex/contrib/moodle/moodle.pdf   

[8] J. Jánský, “Teaching of mathematics in MAPLE program,” 19th Conference on Applied 
Mathematics, APLIMAT 2020 Proceedings, pp. 645-651, 2020. 

[9] M. Knoll, P. Kletzenbauer, “Gamification experiences with moodle,” Proceedings, pp. 511-516, 2018. 

[10] Š. Hošková-Mayerová, J. Kuben, P. Račková, “Preparation of materials for distance and combined 
education in mathematics”, Proceedings of the 7th International Conference APLIMAT 2007, 
Bratislava, Slovakia, pp. 351-357, 2007. 

4035



 

 

ANALYSIS OF LEARNERS' ATTITUDES DURING ONLINE 
COURSES: DEMONSTRATION OF THE NOTION OF RESILIENCE 

AND STRUCTURAL APPROACHES ON THE ROLE OF THE 
PLATFORM FOR THE NOTION OF RESILIENCE 

Sarah Charraire-Fraoua1, Amos David2, Christian Bourret1 
1Université Gustave Eiffel, Dispositifs d’Information et de Communication à l’Ere Numérique 

(DICEN IDF) (FRANCE) 
2Université Lorraine, Dispositifs d’Information et de Communication à l’Ere Numérique 

(DICEN IDF) (FRANCE) 

Abstract 
In the context of the international health crisis related to the emergence and spread of the Covid-19 
virus, institutions had to deal with various situations altering the traditional mode of teaching. This year 
2020-2021 was faced with constraints with the implementation of online and remote courses. Thus, the 
universities organized courses mainly online, synchronously, through video conferences for students 
and teachers. 

Our work consisted in analyzing student behavior and the capacity for resilience during online courses, 
in context, the sources of stress and significant anxiety and to define how the tools, as well as the 
teaching practices, must respond to these issues to allow a better response from stakeholders by 
introducing the notion of resilience. This new vision or practice of teaching, which seems to endure for 
various reasons, combines with the stress of learning, generally linked to assessments, combining 
positive and negative stress. 

To measure students' capacity for resilience, a survey was carried out among 140 students at several 
academic levels. This segmentation is representative of different levels. This survey integrates the CD-
RISC resilience scale, while considering the students' environment, their feeling of stress, their 
emotional onus and their personal profile to better structure learning platforms and course scenarios 
thereafter. Depending on the type of platform, they can influence teaching practices and possibilities 
depending on the tools available, their uses and their roles in interactions on the platform. These can 
be exploited or set aside depending on the style of the pedagogical model adopted by each teacher, 
whether constructivist or socioconstructivist in nature. 

In this regard, we also compared two platforms, Blackboard and Google Classroom, in a systemic point 
of view proposed by Mucchielli. The level of education of the students who participated in the survey 
varies from the first year to the fifth year of university. The underlying idea is to finely introduce our 
problem, which is the following: What is the level of resilience of the students, and does it vary according 
to the level of study? Does it differ between undergraduate and graduate years and the initial year of 
integration into the university environment? 

This case study makes it possible to establish different profiles of students enrolled in a higher education 
course in France during the year 2020-2021 of different specialties, level of studies by comparing the 
resilience scores obtained according to these different characteristics. These results will then allow us 
to set up a comparative approach to study the variability of the factors and results in an attempt to 
identify the key points and areas of tension to respond to the set problem. It is certain that the notion of 
learning context with the device of the classic communicational structure of a face-to-face course affects 
the behavior of students and confirms the question of the complexity of the implementation of online 
courses and the dimension multifaceted and multidimensional that we propose to address in this article. 

Keywords: e-learning, sciences of information and communication, ICT, resilience. 

1 INTRODUCTION 
In the context of the international health crisis related to the emergence and spread of the Covid-19 
virus, institutions have had to face different measures modifying the traditional model of teaching. The 
year 2020-2021 had to face the constraints with the implementation of online and remote learning 
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courses. Thus, institutions have organized courses mainly online with synchronous video conferencing 
for students and teachers. 

Our study focuses on the resilience of students to take courses in a context of significant stress and 
anxiety. Also on how the tool and its teaching practices must respond to these problems to allow a better 
response from the actors, by introducing the notion of resilience. Indeed, this vision of teaching, which 
will persist for various reasons, combines with the stress of learning, generally linked to evaluations, the 
stress of online courses. 

In order to evaluate the resilience of students, a survey was conducted among students during the 
process of obtaining their degree. This survey integrates a resilience scale, the Connors-David scale 
known as CD-RISC (1), while considering the students' environment, their perception of stress, their 
emotional load, and their personal profile in order to better size up the learning platforms and the course 
scenarios afterwards. In this regard, we also compared two platforms, Blackboard and Google 
Classroom. The educational level of the students who participated in the survey varies from first year to 
fifth year of university. 

Our problem is the following: Does the level of resilience vary by level of study, between the Bachelor's 
and Master's degree years and the year of integration into the academic environment? 

This study established different profiles of students enrolled in online and remote learning courses in 
France during the year 2020-2021 with different specialties and levels of study by comparing the 
resilience scores obtained according to these different characteristics. These results were studied in a 
comparative approach to observe the variability of intrinsic factors to identify key points and areas of 
tension to address the problem formulated. 

1.1 The notion of stress 
Stress is a term of Latin origin "stringere" which means to tighten or tighten in a stiff manner. Stress 
varies according to the perception and the different physical and mental factors of an individual. Its 
definition in psychology according to the CNRTL (Centre National de Ressources Textuelles et 
Lexicales) dictionary is : "Aggression of the organism by a physical, psychic or emotional agent causing 
an imbalance that must be compensated for by an adaptation process". This aggression causes the 
organism to react since it brings a disturbance to the functionality of an individual.  

The level of stress depends on the individual's assessment of the perceived stress, and on his or her 
personal ability to adjust and tolerate this disturbance (2). This assessment is part of an iterative process 
of interpretation as the individual gauges this stress and their personal state. Thus, the individual will be 
able to estimate whether this stress will be positive or negative, and his or her capacity to live through 
their situation (3). 

The framework in which stress is embedded is multidimensional, it is a cognitive, emotional, and 
relational approach and also impacts motivation (4). It can affect the achievement of goals and the 
elements inherent to them: self-esteem, values, emotions, perspective, and ability to define goals. 

In order to avoid this type of negative impact, the individual will establish "coping" strategies to deal with 
the situation. These strategies can be active or passive. Active strategies lead the individual to want to 
resolve the problem at the source of the stress, while passive strategies are those that require the 
individual to manage his or her reactions to the stress experienced by the situation. Each of these 
strategies leads to a set of tasks to achieve the goal. These tasks are typical psychological behaviors 
listed in the work of Lazarus and Folkman (3). 

1.2 Resilience 
Resilience is a term of English origin that evokes the ability to bounce back. Initially used in physics, it 
refers to the capacity for a material to adapt to disturbances and return to its initial state (5). 
Nevertheless, it is also possible to find a definition adapted to psychology in the Trésors de la Langue 
Française which defines resilience as "moral strength" in the 20th century. This is developed in this 
sense by Manciaux, Vanistendael, Lecomte and Cyrulnik (6) as the capacity of an individual or a group 
to continue to move forward by developing despite destabilizing events, hostile situations, and severe 
trauma. Serge Tisseron (7) defines it as "the ability to overcome trauma and/or to continue to build 
oneself in an unfavorable environment", in this case, the context of the pandemic. According to 
Richardson, this capacity can be distinguished in three meanings: resilience as a process, resilience as 
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an individual quality and finally resilience as a strength in the face of the external environment and 
internal systems (8,9). 

In our case, we were interested in groups of students, with the possibility of studying and comparing the 
capacity for resilience in each of these groups according to the different approaches and factors 
mentioned above. We analyzed their resilience during the Covid-19 health crisis, specifically being their 
ability to develop methods or tools and adapt to ensure success in their academic learning in the face 
of those working conditions often considered negative, or as a form of adversity which is imposed by 
the conditions of the health crisis. 

1.3 The RS-14 and CD-RISC methodology 
There is a wide variety of resilience scales and approaches to measuring resilience (10,11,12). While 
some of them focus on how to measure factors that may limit resilience based on perceived ill-being, 
others measure the level of well-being.  

To date, there is no consensus on how to measure resilience or what factors or items to monitor. The 
RS-14 and CD-RISC scales focus on the factors that contribute to an individual's resilience. These 
scales are constructed in the form of a self-assessment Likert scale of 1 to 7 points. 

The RS-14 scale, from its name Resilience Scale, is composed of 14 items or questions (13). It is derived 
from the original model of the Wagnild and Young resilience scale (14), named RS-25. This scale is 
defined through 25 questions, always on the Likert scale, with a score between 1 and 7. This same scale 
is also used on RS-14, ranging from a score of 1 (strongly disagree) to a score of 7 (strongly agree). 
These questions are organized around dimensions defined in the field of psychology, and these 
dimensions are divided into several categories. 

In our survey, we focused on the Connors-Davidson Resilience Scale (CD-RISC), which was developed 
by Connors and Davidson (15) to assess adjustment strategy in the face of adversity such as stress. 
This scale considers factors related to resilience without considering the relationships between them. 
There are several methods of categorization according to culture or main themes that vary according to 
the culture specific to a country in the different studies presented. This does not consider regional, social, 
or other cultural variations. 

2 METHODOLOGY 
As noted, we preferred the use of the CD-RISC resilience scale, which allowed us to draw on definitions 
of concepts and different international classifications. We divided the questions into three categories, 
which in turn were divided into several subcategories.  

These questions are integrated in a survey proposed to a panel consisting of third year university 
students undergoing a Bachelor; where a majority of students enter the university after two years of 
study in BTS, and second year Master students. This survey seeks to identify the student's life habits, 
their characteristics to form an individual and technical profile, their capacity for resilience, and their 
projection into the future. 

For the individual profile part, we considered the student's living conditions and whether the student was 
in a position alternating between doing an apprenticeship and studying. In this situation, the student has 
a salary throughout their year of alternate occupation, where they receive salary only during the 
internship period, which is about three months, also noting their place of residence as well as the places 
where they attended classes. 

These elements are data that are already provided during the registration of students. We wanted to 
update them to better characterize the conditions of course enrollment. The characteristics selected 
allow us to draw up a socio-demographic profile of students and their learning environment during online 
courses. This step is important to better situate the students' learning environment. 

The second profile that was measured is more technical, as it is about understanding the tools used 
during online courses, the technical ability of the student to use the platforms and follow the courses, as 
well as ability to solve technical problems with or without assistance from teachers or a help desk. 

The final category is the level of resilience in learning. It combines questions from the CD-RISC 
resilience scale and students' perspectives on the future and their learning path. 
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This survey is distributed manually by instructors during class breaks and by email from the university 
to student email addresses. A total of 176 students participated in this survey. However, our analysis 
focuses on a sample of 140 students after sorting the data received. The presentation of the data and 
its reading is done in the next sections. 

3 RESULTS 

3.1 Sample and student profile 
Our sample of 140 students is composed of 51% women and 49% men. The main age groups are 37% 
18-21 years old, 43.1% 22-25 and 19% 25-30 years old.  

They are divided into 79.5% third year professional license/Bachelor and 20.5% second year Master 
students.  

Their learning style combines learning time in a university setting with work experience in a company 
through an internship or through a work-study program (contract defined between the university and a 
company).  

Most of them live with their families (65%), otherwise living alone in an apartment (25%) or in a shared 
apartment.  

Nearly three quarters of the students have online classes, generally twice a week, and the remaining 
quarter every day, or 5-6 days a week depending on personal schedules, with alternating periods of one 
week of classes and one week at the company or one month of classes and one month at the company. 

Table 1. Distribution of students by year of study 

  Bachelor Master 

Year 3 2 

Students 112 28  
79,50% 20,50% 

It was useful for us to know their attitude during online remote learning as well as their activities during 
the courses. 

 
Figure 1. Student activities - raw data 

Students could check multiple boxes during the survey. Nevertheless, the initial results proved to be a 
struggle to breakdown activities. Thus, we chose to divide the responses into two categories:  

- The number of activities performed by a student during online courses. 
- The type of activities performed according to their frequency. 
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Figure 2. Number of activities by students 

This presentation of the data helps to show that many students are focused on their courses. About a 
third of the students perform two activities parallel to their course. 20% perform more than two activities 
during their course.  

According to the observed results, second year Master students are more concentrated on their courses. 
Some students perform other activities during class that are observable during face-to-face classes, 
such as chatting or going on the internet, or snacking. Eating, smoking and other activities are also 
possible during breaks in both face-to-face and remote learning courses. Considering that they attend 
the courses fully in the same lifestyle, these activities aren’t disruptive to the course.  

 
Figure 3. Type of activities realized by students 

The three main activities during the courses are "sleeping", "eating", "smoking" and "chatting". The last 
quarter is shared between home activities, entertainment (games, social networking), outdoor activities 
such as walks and shopping, possible due to students being able to attend courses on their 
smartphones.  

This part of the analysis shows that a quarter of the students manage to attend their courses without 
any problems. If we add up the students who are smoking/eating/drinking during class, we can clearly 
distinguish that most students are able to attend courses without difficulty, which leads us to believe that 
students in graduate and work-study situations are more capable of attending courses remotely. We can 
suggest that since apprentices are employees, they have a legal obligation to attend the courses. 
Nevertheless, webcams during classes are often turned off since there is no legal obligation to keep 
them on. It is very likely that this situation has made them more resilient in terms of attending remote 
learning courses, notwithstanding the fact that teachers are becoming increasingly better supported in 
delivering online courses.  

We can conclude that these elements have made students more resilient to remote learning conditions. 
It would be useful to know the end of year results of the students who indicated that they had several 
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activities during their courses, to know if these conditions did not create a handicap for them in obtaining 
their degree. 

3.2 Technical profile 
97% of students use a computer to attend classes. Of these students, 63% use it exclusively. 33% of 
students alternate between their smartphones and computers, with 3% alternating between tablets and 
smartphones, or only 1% of students using a tablet in addition to the computer. Only 3% of all devices 
don’t have a camera and microphone. The use of alternate devices is generally when there is a problem 
with the computer during the connection to online courses. 

This multiplicity of use is possible thanks to the devices put in place with the LMS (Learning Management 
System). Most platforms now offer these possibilities and thus facilitate the attendance of remote 
learning courses without creating any stress or anxiety. 

To judge their satisfaction with the platforms we studied whether Google Classroom or Blackboard, we 
used the Likert scale.  

We find that 74% of students are overall satisfied with their tools for remote learning courses. Overall, 
70% find their tools suitable to attend their courses and inherent activities. 

On the quality of the connection to the Internet network of their tool, the data is largely segmented 
between satisfied (59%) and neutral (30%). Urban areas have fiber or 4G connections which also helps 
to avoid stressful or anxious situations concerning class attendance. 

The Google Classroom or Blackboard platforms were ‘easy to understand’ (64% of students) and ‘simple 
to use’ (77% of students). The students often reported that the teachers or the help desk helped them 
to overcome the difficulties of accessing the online courses and accompanied them to achieve the 
pedagogical objectives.  

We can conclude from this first part that both the conditions for attending the online courses in terms of 
working conditions, the ease of use of the platforms as well as the support provided during the online 
courses allowed the students to attend the courses in a rather serene way. The teachers, aware of some 
of the students' activities during the courses, showed a lot of benevolence, which was felt by the students 
as an encouraging factor in not receiving criticism or being reprimanded. We can say that this created 
a feel-good factor during the classes. 

We will therefore evaluate the resilience of the students in these working conditions in the following 
section of this research. Of course, other factors may have contributed to this, such as the students' 
financial situation under the apprenticeship scheme, which made it possible to avoid a situation of 
economic fragility that could have had an impact on their mental health, especially during periods of 
confinement. 

3.3 Resilience Capacity 
In this section, we were interested in the capacity of students to overcome the health crisis with the 
devices put in place, namely, the remote learning courses, having undergone periods of confinement 
and projecting themselves in the short term after the completion of an academic year.  

Approximately 50% of students were planning to continue their studies, mainly those in Bac+3. Some 
students in Bac+5 were considering doing a second Master to complete their skills in other fields.  

Of those students who were considering continuing their studies, 27% did not mind whether the courses 
were online or in person. Nevertheless, 17% did not wish to continue their studies if they were still to 
take remote learning courses. The remaining students did not plan to continue their studies to enter the 
workforce. 

On the students' impressions on the conduct of online courses, 17% of the students are fully in favor of 
online courses, 31% are in favor if online courses that are better organized, 24% are neutral, 14.5% are 
opposed, and the rest were indifferent. 

For the CD-RISC scale, we replicated the five-factor models of Reich et al. (16) and Ionescu (10) to be 
limited to 3 factors for 22 questions. Returning to the list of factors, we broke down the following three 
factors: 
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- Tolerance. 
- Adaptation. 
- Control. 

Tolerance includes the notions of tolerance to negative situations, the feeling of a secure relationship 
and optimism. Adaptation includes acceptance of change, spirituality, and self-motivation. Control 
includes tenacity, strength, and a sense of control. 

 
Figure 4. Results in percent by categories  

The next graphs are the results obtained by category according to the students' responses. For 
Tolerance, 13% are 1-3, 25% neutral (4-5), and 62% 5-7. 

For Adaptation: 9% 1-3; 21% neutral - 3-4; 70% 5-7. Finally, for Control: 12% 1-2; 29% neutral - 3; 59% 4-5. 

4 CONCLUSION 
This survey offers a first simple approach to the notion of resilience among students. It shows that the 
students surveyed are resilient. This resilience can come from several factors such as the working 
conditions which are for the most part favorable since they have an income linked to their 
student/employee status, especially for students in a graduate situation. We see that the teachers are 
invested in their courses by bringing interesting pedagogical approaches, but also help the students to 
attend the courses.  

The platforms we studied because of their availability on several interfaces also facilitate the attendance 
of courses. All these conclusions drawn from our survey show that to facilitate students' resilience, it is 
necessary to analyze the platforms, the pedagogical tools, and methods as well as the support devices 
available to students and teachers. 

In order to deepen this study, we can consider expanding our survey to first year students to better 
understand their difficulties, to be able to provide better pedagogical and technological solutions, and to 
find the correlations and dimensions of the components of resilience in the upcoming survey. 
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BACKGROUND AS FOREGROUND: FROM SUBTLE TECHNIQUES 
TO THE STRATEGY OF THE DISAPPEARANCE OF THE TEACHER 

IN THE POSTDIGITAL 
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University of Porto, i2ADS - Faculty of Fine Arts (PORTUGAL) 

Abstract 
With this text, I am proposing a reflection on the education system and the role of the professor in the 
post-digital world. I seek a critical perspective based on emancipation from stultifying and reproductive 
learning models, drawing above all from the work of Jacques Rancière. I try to articulate this perspective 
with the distance learning plan, focusing on the pandemic period. While the pandemic has highlighted a 
series of problems and changes that already existed, these problems and changes have also 
accelerated without time to reflect on these changes. If it was necessary to adopt digital tools and models 
that were applied on a one-off basis, the need to make this use mandatory and systematic has revealed 
new possibilities and many obstacles as well. I, therefore, propose a reflection on these changes, and 
the virtues and obstacles associated to online teaching. To think about this framework, I use my own 
teaching experience during the pandemic in the curricular unit of History and Theory of Communication, 
as part of the Communication Design course. 

Keywords: distance learning, pandemic, post-digital, arts education, teaching.  

1 INTRODUCTION AND WARNINGS 
The benefit of hindsight is probably the main thing missing at the present time, in which we are currently 
giving distance learning classes. Perhaps for this reason, I should commence by assuming the sensation 
that I am not yet suitably distanced from the situation and haven’t had the chance to mastigate and 
digest sufficient evidence to be able to write this text. There will inevitably be a certain degree of 
disorganisation and lack of epistemological foundations. However, the need to write about this specific 
period risked being replaced by the distance from the key moment that arose at the beginning of the 
pandemic. For this reason, I decided to attempt writing a text as the basis for a paper on the effects of 
online education, which became necessary due to the pandemic. 

Distance was one of the core issues addressed in my research project, which analyses university 
classes and their settings and key figures. The relationship between the professor/student, 
master/apprentice, between stultifying and reproductive learning models and models based on the 
search for transformation and emancipation. Distancing between the master and apprentice is a key 
affirmation of the stultifying tendency. Ultimately my goal is to analyse the disappearance of the master. 
The professor, as a function, does not disappear of their own accord. However, as a professor, I continue 
to look for any signs of disappearance, which may, even if only for brief moments, suspend the figure of 
the professor and their respective functions. 

The context for my research changed as a result of the covid-19 pandemic, when distance learning 
became widespread through the use of digital media, thereby intensifying the debate about the post-
digital era in the eagerness to evolve towards a post-pandemic period. “Post-digital” was already a 
widely discussed concept, but in this sudden forced normalisation, the term also underwent a 
naturalisation and therefore needs to be analysed in detail. “Post” is a symptom that we don’t have a 
suitable word for, or a discourse or policy to describe the phenomenon. “Post” is this indescribable 
element, which indicates our impotence to talk about that which we are confronted by, about our own 
experience or absence thereof. Any attempt to think about a period that is described using the prefix 
"post" during the period itself faces its own object of thought as an obstacle. This means that the object 
of thought - in which its principles, laws, causes, effects and forms have been analysed – has been 
disseminated in such a way that it has become naturalised. As a result, the rational framework is 
effectively configured by the object that we want to think about. This leads to a certain abolition of an 
exterior or the possibility of distancing or production a critical discourse that enables us to question this 
specific period in comparison with other periods in human history. 
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Furthermore, if we talk about the digital universe, we are talking about computational processes that 
have established themselves as a paradigm of the human mind itself, at least since Alan Turing and 
now encompassing the development of artificial intelligence through cybernetics. In other words, the 
concept of the mind has been reconfigured by human activity — the human being has produced its own 
substitute, not only at the level of its body and manpower but inclusively at a cognitive level. Even the 
places where one can talk about lack of access to the digital, or absence of the digital, are viewed from 
a digital perspective, from a digital idea, and this idea already colonises these places with its own gaze. 
The “post-digital” can be seen from the perspective of a critique of exclusion, in which inclusion is 
dominated by exclusive thinking. We are therefore locked within this aporia of thinking about a thought 
that effectively determines its own conditions. 

Teaching is an activity that has to confront this aporia. If we view artistic education as a place where 
different possibilities for transformation and emancipation are sought through artistic practices, to think 
about this aporia is to think about practices of resistance to this rational framework, its apparatuses and 
the way that they govern our bodies and thought processes. 

For the time being, it is necessary to dispel the idea that this involves any rejection of digital media or 
distance learning. On the contrary, I have been using distance learning tools in Portugal for almost two 
decades. However, the use of such techniques during the pandemic required specific contingencies, 
different from those which had previously applied. Previous use of such techniques was often at the 
service of intercultural educational needs and relations with countries such as Mozambique, Cape Verde 
and Brazil. Digital media has always been a priority and offers a way to make us feel close together, in 
the impossibility of being physically in the same place. In higher education, particular in the context of 
the PhD in Art Education, a hybrid format has often been adopted, involving the use of videoconferencing 
tools in the classroom to ensure the presence of students who are unable to be in Portugal. Such 
technology has also been regularly used in certain cases in a tutorial or supervisory regime. However, 
such use in classes was always restricted to small working groups, as the only way to cater to a minority 
of students who were very keen to be present. But in the wake of the pandemic, such use became 
mandatory for all people in the various levels and types of classes. Therefore, I want to reiterate that 
this paper, above all, constitutes an attempt to understand what has changed from the viewpoint of the 
figures, settings and dynamics of arts education, through the normalisation of digital platforms as a result 
of the pandemic. 

I don't think that my questioning of this period involves any element of romanticism or nostalgia. I am 
merely trying to add new possibilities, gestures and paths to the transformative and emancipatory 
learning approach. One thing I sorely miss is being able to wander around. I’m not talking about 
wandering in the metaphorical or conceptual sense, for example, in terms of thinking or knowledge. I'm 
talking about wandering around in the literal sense of the term. One of the complaints and criticisms I 
receive from some undergraduate students is that I don't sit still during my classes. I walk from one side 
to the other in the room, regardless of the type of class (theoretical, theoretical-practical, laboratory, 
etc.). That habit literally disappeared overnight. The consequences of this new paradigm, beyond the 
literal change, are still unclear. 

The fact is, in an online environment, you can't wander around. The disembodiment process and the 
immobile body in this simulacrum impedes us from wandering. At best, we are transported. It would be 
interesting to understand the effects of this simulacrum of movement in the online environment, on 
wandering itself. 

2 METHODOLOGY 
Talking about methodology is to talk about the path and the experience that in modernity has gained 
specific places, through constructions such as the scientific method. This method began to regulate the 
space of experience and established rational principles and frameworks that govern and serve as a 
governance model. Naturally, in the context of the ancestral intimacy between education and 
government, the world of science and its methods has configured the school in such a way that its paths 
and results are desired to be predetermined, like any reproductive mechanism. 

Two paths are reflected in this paper: the first is related to the preparation of classes in the face of the 
pandemic; the second involves reflecting on the action in the classroom and the problems and 
possibilities that have arisen, which in part has caused deviations from the first path. On the other hand, 
there is an attempt to achieve a specific reflection, focusing on the role of the professor in the post-
digital world. To a certain extent, I draw closer to action-research cycles, although relatively 
unsystematised, interrupted and open, in search of new ways and paths, in particular, in relation to this 
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question of the disappearance of the professor. Therefore, the methodology is blurred with the results, 
since the path has not been previously established and instead was effectively traced by the steps that 
were taken. The results thus constitute a kind of open or broken conversational arcs, in search of the 
centre that is the student and in search of that increasingly dissipated figure of the professor. 

This is not to say that I am not starting based on previous support points, or without references or 
epistemological frameworks. Precisely in terms of the distrust of the rational framework that dominates 
the post-digital universe, I try to explore the plane of critique. This work is framed within the context of 
broader research in arts education about a critique of the media outlets that control and govern us. 
Within the context of this research work and general questioning of the role of the professor, I try to trace 
lines about stultifying learning models based on an explanatory model in the information and 
communication paradigm. Reciprocity in the way that the media has configured and been configured in 
this stultifying device, makes it increasingly difficult to discern the key forces at play. However, there is 
an entire past record in the fields of education and technology that needs to be further investigated to 
understand this configuration. In this paper, the question about the professor is partially based on the 
problematisation of the ignorant schoolmaster that was launched by Jacotot and Rancière, which has 
clearly influenced this paper (1). The principle of intellectual emancipation stands in opposition to 
stultifying and reproductive learning models, which subject the will and intelligence of apprentices to that 
of their masters. 

In this line, in light of modern devices, which are often seen as emancipatory, we have to try to situate 
them and understand their function, in the context of reproductive learning. However, this involves 
enormous and complex contradictions. While recognising that the use of digital media harbours 
subjectivation processes which provide new forms of life, resistance and transformation, it is also 
necessary to understand the processes of control and de-subjectivation that are inherent to these same 
devices (2). In this murky territory, the prophets of techno-promise emerge, advocating self-instruction, 
new vocationalism and a series of buzzwords that suggest it is possible to create online schools without 
teachers. Certainly, this 'disappearance' of the teacher from the school is different from the gestures of 
disappearance that I intend to analyse. However, it is part of the apparatus that I want to analyse. 

In the midst of accelerated digitalisation of the global village, which, of course, would have to place 
education at its core, everything disappears and reappears in a process of alleged dematerialisation 
into the cloud. Perhaps this is not actually a question of dematerialisation, nor disappearance, but 
instead a question of concealment. Within this concealment, a piece of hardware hides itself using 
refrigeration techniques in an immeasurable consumption and ecological footprint (3). A land that is 
governed by the formula: the medium is the message (4). A land ruled by those who have the luxury of 
placing themselves outside the planet and the map of geo-social struggle (5). 

It was in this context that a virus claimed the need for social distancing. Some argued that this was only 
a process of physical distancing, as if social metrics could be ensured by virtual means. Relationships 
are now functions in the technical sense of the term. They are part of the communication circuit, that fits 
perfectly into an education system that for many years has sought out a self-governing cybernetic 
essence; that reproduces everything as if they were signals from one space to another. If space is a 
physical place, that means that it can be reproduced in a non-physical 'place'. What is actually lost when 
everything seems to reappear in a virtual form? What is the nature of the teacher that disappears 
physically and then reappears on screens? 

3 RESULTS AND EXPERIENCES 

3.1 Physical Exposure 
On March 9, 2020, I concluded my last class of History and Communication Theory in a (physical) room. 
In this class, I presented the image of the Boulevard du Temple that is known to be the oldest 
daguerreotype with the presence of a human figure. Due to the need for prolonged exposure, the image 
captures a human figure that had to remain practically immobile during the entire exposure. 
Simultaneously, a crowd of passers-by in the street effectively 'disappeared' from the image, at the time 
it was taken, due to the long exposure. 

On the day I gave the class, all university classes in physical spaces were suspended. The crowds 
disappeared from the streets and millions of individuals moved to the screens, exposing themselves, in 
a practically immobile form. 
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Preparation of the subsequent classes forced me to think about a series of problems: the time 
constraints associated to the curriculum of that discipline and the time constraints caused by the 
pandemic itself, lockdown measures and mediatisation of the digital communication; the core priorities, 
needs and pedagogical dynamics associated to adapting to synchronous and asynchronous models 
within digital paradigms; questions of inclusion and exclusion in the digital divide; the blurring between 
theory and information, the presentational modes and the role of the professor; education, autonomy 
and emancipation; the functions of the school in the specificity of artistic teaching in the post-digital era. 

The Curricular Unit (CU) that serves as the basis for this reflection is History and Theory of 
Communication (HTC) for students of the BA Hons degrees in Communication Design and Fine Arts. It 
is classified as a 'theoretical' discipline, including the vast majority of absurdities that characterise this 
typology of discipline today. This is not the appropriate forum to discuss the distinction between theory 
and practice — the critical theory is an integral part of the subject matter of the CU in question and is 
also the field of enquiry of this paper. However, we can nonetheless note some of the absurd effects 
that this typology has engendered. Eventually, one of the fundamental problems stems from the idea 
that theory is just information, which can be reproduced and transmitted through its presentation. If it 
can be transmitted through simple presentation of the respective information, then it can be broadly 
disseminated using information and communication media. In fact, I am more surprised by the fact that 
lectures have not been completely replaced by media devices, as advocated by some prophets, than 
being surprised at the lack of discussion about the changes that will be necessary to provide such 
classes and the role of the professor therein. Does it make sense to have classes with such a high 
number of students that the professor will not be able to remember their names, faces or words? What 
sense do classes make without the possibility of dialogue with most students? 

I have been thinking about these issues since I began teaching this type of curricular units, which have 
around 80 students in a single class. From the outset, in the first classes, I try to pose these dilemmas 
to the students. I talk about what is normally determined by this typology, especially with lectures with 
possible debates, followed by a final exam. This structure easily leads to stultifying and reproductive 
learning within the information paradigm, which positions the professor as the guardian of information - 
although nowadays, there is no lack of available information, true or false, that can be selected by the 
master. The professor reproduces the established signs, by showing them to the students. The students 
have to learn how to reproduce these signs in the final exam and the professor has to verify their 
understanding via the 'assessment'. In practice, this problem also serves as an introduction to the 
curricular unit and to communication issues. On this basis, I initiate a debate on alternative models that, 
roughly speaking, takes advantage of the typology, but introduces several deviations to it. I start by 
organising work groups with a maximum of 10 students who will choose specific themes and problems 
from the History and Theory of Communication and will organise a presentation and discussion on the 
subject they have chosen. This presentation and debate should result in a small booklet, with texts by 
the various students. This book substitutes the final exam. 

From the presentation and discussion to the production of the final booklet, the goal is to foster criticism 
and the articulation of form and content, based on each student’s approach and style. The structure of 
the dialogue is not limited to the initial presentation and discussion. It is suggested that students then 
continue this debate in the construction of their texts and the final booklet. Students are encouraged to 
search for a specific and thoughtful writing style that is not isolated from the plurality of each group. In 
this case, it could be important that the writing of each student begins before the discussions and the 
presentations, that is not merely a script. However, although this was suggested, it only rarely occurred 
amongst students. What was common for the overwhelming majority of students was to write the texts 
at the end of the semester to fulfil the objective of the final booklet. 

These small deviations in the 'natural' order of the typology of the CU may not have been very significant, 
nor did they substantively transform the classes and should in no way be considered to constitute good 
practices. Above all, they do not evade the major fragility that the level of questioning that was sought 
and the capacity to write and think in one's own voice, needs an amount of time that does not exist in 
practise in this, or any other, typology of this atomised and constantly accelerating teaching 
methodology. However, since I began giving this CU, the first discussions with students led us to try 
these paths, which made some difference, but they never freed themselves from a certain level of 
routine, repetition and reproduction. Only the pandemic caused, in fact, significant changes to this CU. 

3.1.1 Writing period 
The step into the unknown triggered by the lockdown, which profoundly undermined what had already 
been planned and foreseen, occurred precisely at the moment when the groups were challenged to 
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write about their chosen topics, in order to prepare the presentation and discussion with the rest of the 
class. The writing process, that appeared in the form of a script for the presentations, had been 
interrupted. It could now be prolonged in the group's reflections and the observations made by each 
student, which they could experience themselves in this moment of extended discussion. From 
collaborative platforms to the simple exchange of emails, I could observe the comments and reflections 
on the texts that were produced. Initially, I refrained from interfering because of the opportunity to 
become less visible and, also, because of the constraints posed to me by the pandemic. This step into 
the unknown that opened up for the writing process was not merely a question of chronological 
unpredictability; it brought with it uncertainties and placed major pressure on reflection. This permitted 
a much greater search for each student's writing and a dialogue between the students about their own 
texts, which was not common until then and which pushed me towards a new level of intervention. The 
discussion and reflection on the writing process, that always had to be produced, normally only occurred 
after completing each booklet, but this could finally take place beforehand. This required a great deal of 
effort and availability on my part, but I was certainly doing the work that was supposed to occur every 
year, but which the number of students normally made impossible. 

3.1.2 Interruption and imposition 
In the meantime, we received the first guidelines for providing synchronous online teaching. As a result, 
the writing work I had requested was interrupted and the concern instead became pragmatic and 
technological. What platform should I use? How can I reproduce the classroom lessons online? A series 
of identical questions arose that were essentially based on the idea of transferring our teaching activities 
to the online environment. I remember some colleagues who complained about the limitation of MS 
Teams which could only have up to 9 video windows open at the same time. For me, this 'limitation' 
actually helped me withstand the massification and miniaturisation of video windows. It was one of the 
'qualities' that made me opt for HTC. This platform enabled me to discuss with the groups and articulate 
the texts on the same platform, although I reserved the possibility for the groups themselves to choose 
other platforms. 

When I prepared the first distance learning class that involved the whole class, I had to implement 
several small subversions when using the platform. One of the subversions was not to use the screen 
sharing option and instead to choose a virtual background as a slideshow device, occasionally blocking 
my webcam and thereby suppressing my own image in favour of the background image. This made it 
possible to maintain visual contact with some of the students and, above all, to explore the 
disappearance of the image of the professor. In the same way that, for several reasons, ranging from 
the internet connection to ensuring the student's privacy, I did not have the image of the majority of the 
students, and also my performance would not be viewed by a significant proportion of the students who 
would have more interesting things to see, on and off screen. In the simulacrum of simulacra, the 
educational reality is difficult to discern, and attempts at mapping and control would easily devolve into 
a surveillance logic and I was more focused on those who were interested in thinking about and 
experiencing the moment. 

3.2 Digital Exposure 
The first 'background image' I used was taken from Hiroshi Sugimoto's Theaters series. A new 
background, a new setting, a new stage, a new time, a new media landscape penetrated my classes. 
The images of Hiroshi Sugimoto's Theaters were photographed during the projection of a film. Sugimoto 
began shooting at the beginning of the projection and gave an exposure time identical to the duration of 
the film. A film-size shot, a film in a photograph that is little more fixed than a white light on the screen 
that illuminates the surrounding scene. I particularly like the images of theatres/cinemas in ruins, I really 
thought they were the most appropriate for the moment. The first online class in the pandemic context 
was, in fact, very different from my previous online experiences. My window was complemented by 
many others, without their picture, just their name, with the microphone turned off, with greetings made 
via chat, in a highly controlled, disciplined, docile manner, a new behaviour pattern, a new way of being 
in the class, that had been previously established in classes other than mine. As I appeared and 
disappeared in those ruins and other background images, in the midst of provocations about the way 
that communication had taken over the academic reality, this way of being hardly changed and there 
was practically never any discussion. Conversations ended up focusing on more pragmatic questions, 
such as how to conclude the Curricular Unit. While with the vast majority of my fellow professors, the 
discussion about classes focused on how to reproduce them in the virtual world, the same was true for 
my discussion with the students. As a result, the prospect of exploring the state of exception caused by 
the pandemic to think about a different school and educational approach soon evaporated. The central 
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'problem' that continues to dominate even today was how to reproduce our previous stultifying and 
reproductive learning model to the new circumstances of the pandemic. 

Even prior to the pandemic, my lectures always involved less student participation and discussion than 
subsequent classes when students were separated into small working groups. As much as I have 
resisted it, the academic device determines a specific way of being and a communication circuit that 
relies extensively on persuasion. The small working groups made it possible to establish dialogue-based 
and relational learning, with a different level of strength and scale. The big difference that I came to see, 
from the first year of the pandemic to the second, is that videoconferences with small working groups 
started to have identical signs to lectures involving all students. The dynamics in small working groups 
were reduced not in terms of the number of students but in terms of the participation in the discussions, 
which increasingly involved fewer students.  

Certainly, the pandemic context has broadened inequalities and difficulties for several students. The 
specificity and dependency on a digital infrastructure unbalanced what was already a highly unbalanced 
situation. Some students were extremely frustrated by their limited conditions and the inability to 
participate was widely sensed. Of course, the subjectivation space of the digital universe as a facilitator 
of new forms of life, resistance and transformation could be far more important and interesting than 
online classes. However, I fear that several desubjectivation processes have become dominant. Above 
all, I am fully aware that I am talking about something that I don't fully understand about a series of 
windows that open up little or nothing, enclosed with a title, with one or another voice that justifies their 
silence. Any speculation about the myriad reasons that have closed these windows is of little interest. 
For the purposes of this paper, it is also worth mentioning my own weaknesses and the sense of 
impotence felt by the professor in these circumstances. What interests me for the time being is to focus 
on the variants introduced by the pandemic in this type of classes. 

3.2.1 Way of being 
Given that theory is often confused with the simple provision of information, theoretical classes have 
increasingly adopted techniques of persuasion for large groups of students, instead of dialogue-based 
processes. These classes compete with the persuasion-based formats of the media and performances 
and entertainment found on the same network. My hypothesis, based on my own fragile and limited 
experience, concerns how the pandemic and naturalisation of these resources may have provided a 
cocoon-like atmosphere for a specific form of conduct, a way of being in class, which normalises and 
contaminates other classes and their respective typologies. 

For the purposes of this initial reflection, it is of little concern whether the classes in question are provided 
entirely online, or in a hybrid, synchronous or asynchronous mode. Given that the screen was also 
intruding into the classroom, a series of procedures had already been generalised, independently, or 
even in collusion, with the regulations that the academic supervisory system tries to control. The 
recordings of classes that appear on social networks as a scandal are symptoms of a mechanism that 
it seems to me is widely disseminated and that, eventually, may be based on the dynamics of the 
reproductive apparatus. The student records the class, in his passivity as a spectator and does so in a 
physical environment, but online. We can even say that teaching converges to the asynchronous mode, 
regardless of its original configuration. The student records the lecture in order to be able to reproduce 
it later for a wide array of different reasons and desires. By having that possibility, the student may do 
other things that is also permitted by the screen. Again, what will actually be on each student’s screen 
is of little relevance to this analysis. It is interesting to know that on the student’s screen there is the 
possibility that the student may not be there. This can be more interesting and important for the student. 
The lesson, whether or not it has been recorded, is in the background. Moreover, the interplay between 
the background and foreground is corrupted by the simulacra on the screen. Expositional classes are 
more liable to such possibilities. However, the discovery and possibility of such multiple ways of not 
being in the class, are a way of being in their own right. A way of not-being which for the purposes of 
this paper I can classify as a way of being distant. A way of being distant in expositional classes for a 
large number of students that also becomes a way of being in classes for small groups, in the physical 
environment or online. 

The fact that many professors may be interested in checking and controlling students’ involvement, and 
policing these different ways of being, is of little relevance to me. I really believe that this will only 
increase the already stultifying and reproductive learning models that we already have. The fact that 
many professors also advocate the idea that the important thing is that the class is sufficiently important 
to move to the foreground on the screen (is there really a foreground in the corrupted game?) does not 
alter the apparatus itself and increases the competitiveness between screens. 
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Perhaps the small techniques and tactics of suspending or hiding the professor make little sense in 
distance learning and competition between screens. Therefore, the strategy will have to be one of 
withdrawal. For many students, expositional classes do little more than denounce the apparatus. Even 
so, they are a norm and form part of a device that comfortably resists such denunciation. 

Behind the screens of each student and professor, of each educational figure, there is a new way of 
being, which, to endure many hours without being able to stroll around, requires hyper-transportation. 
This hyper-transportation in the context of a class ensures this way of being distant. Between the screen 
and the class, there is also the class that can always be on the screen. All this marks a very short 
distance in which to choose and a huge distance in which to be. This represents nothing new in 
comparison with the pre-pandemic period. It’s just a “new normal”. 

4 CONCLUSION AND RENDERING 
It seems to be consensual that the interruption caused by the pandemic accelerated pre-existing trends 
in terms of telecommuting and distance learning. The time that was permitted by this interruption to think 
about what we are doing and what teaching styles we want to adopt was quickly suppressed by this 
acceleration of distance learning and the transfer of stultifying and reproductive learning strategies from 
the physical classroom setting to the online environment. While this interruption initially made it possible 
for me to imagine and experience a space in which students could write their own texts, it soon became 
clear that it was impossible to have sufficient time to do this and to be able to make this time available. 
With this euphoria associated to distance learning which is 'here to stay' as a new norm, the possibility 
of the disappearance of the professor in the learning process and a refocusing on the student is 
increasingly distant. 

Stultifying and reproductive learning models in post-digital contexts affirm the distance from knowledge, 
adding the layer of manipulation of the media device itself. The student is the ignorant person who does 
not know and who does not know how to learn. It is the apparatus that will inform and regulate how and 
what the student should know. The apparatus is extremely effective as a model of regulation and 
stultification of the masses, in which new dependencies are produced in tandem with the illusion of 
greater autonomy. The communication established between all the intervening parties is of a spectral 
and phantasmatic nature and prevents the students from getting to know each other and themselves. 

Moving from a set of techniques and tactics to a strategy aimed at ensuring the disappearance of the 
professor, moving towards an emancipatory education approach seems to require a refusal of mass 
expositional teaching and an insistence on small working groups. Mass expositional teaching ends up 
by being little more than a space for denouncing its own absurdity. On the other hand, this mass 
expositional teaching decisively moulds a specific way of being that undermines the power of distance 
learning itself. Such mass expositional teaching creates a cocoon-line environment for ways of not-
being, which contaminate the different typologies and undermines discussions in smaller groups of 
students. 

The professor's work in a physical or online environment will have to withstand the potential of 
communication to many recipients. An inversion is required, which may eventually involve understanding 
how these apparatuses can be subverted in small work groups. However, it is necessary to work on the 
hypothesis that there is a way of being distant on the screen that is being disseminated everywhere. 
The aspect that becomes increasingly asserted in distance learning is distance itself: between the 
master and apprentice, between knowledge and ignorance — immeasurable knowledge in terms of the 
information available in the network that highlights the distance from ignorance. With all this, we are 
increasingly distant from being students and professors. In effect, we will be distant professors and 
students. 

Professors who believe that their function is merely to instruct based on stultifying and reproductive 
learning processes, can easily embrace distance learning. They will be nothing more than the product 
of that apparatus, which is about to replace them. The so-called teacherless schools of the prophets of 
the universal kingdom of techno-promise will in practice be increasingly dominated by the master 
explainer. This 'disappearance' of the professor is more the concealment of the master explainer through 
the software version. In practice, the functions already performed by the master explainer only become 
clearer in distance learning processes. We can speak directly about replacement, rather than 
disappearance of the professor. The professor as an individual can be replaced by an entertainer, by 
an information manager, by any algorithm that does nothing more than render the apparatus even more 
effective. We live in a 2.0 version of the film that existed prior to the pandemic, and this new upgrade 
increasingly illuminates the ruins of the reproductive learning model. 
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Abstract

Background:
Contemporary and future healthcare needs midwives who listen and act appropriately to the needs of
the woman and her family's individual needs. Insight in and understanding of global health and act
intercultural sensitive are essential competences for student midwives. International student mobility
programmes stimulate students to obtain these competences. The current mobility model excludes large
numbers of students from engaging in mobility programmes. Finding and evaluating new inclusive ways
to widen opportunities in transnational learning and the development of intercultural sensitivity is an
urgent priority. 

Aim:
To promote equity, social inclusion and participation in transnational learning of student midwives
studying in England, Italy, Estonia and The Netherlands by creating and implementing a new inclusive
mobility model comprising virtual and physical mobility activities. A secondary aim is to investigate the
impact of the combination of virtual and physical mobility activities on the development of intercultural
sensitivity. 

Duration: 
September 2019 to August 2022. 

Project activities:
One introductory e-learning package on European midwifery and four virtual e-learning packages
focussing on public health topics are being co-created by academics, learning technologists and student
midwives from the four partner organisations. Intensive study programmes will provide staff and students
with the required knowledge about public health and innovative e-learning technologies. The ASPIRE
framework, which stands for Aims, Storyboarding, Populate and Produce, Integration, Release and
Evaluate, will be used to develop the healthcare open education resources. The virtual packages will
consist of podcasts, lectures, literature and assignments where international collaboration is required.
Twenty midwifery students from each country will participate in virtual exchange activities (n=80). In the
pilot phase of the TOTEMM project a physical mobility week between partner countries will provide data
(e.g focusgroups) to evaluate the project. 

Evaluation:
Mixed-methods data collection and analysis methods will be used to evaluate students’ outcomes and
experiences (surveys and focus groups). Intercultural sensitivity will be measured prior to and following
completion of the virtual and physical mobility activities. An advisory group of experts, students and
health care users will be convened to provide expert advice throughout the project. 

Preliminary results: 
The base line survey outcomes: The sample included 205 student midwives who reported to be highly
interested in short mobility opportunities (71,8%). Identified barriers were eg. financial constraints
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(33,3%), fitting it in the midwifery programme (24,5%), language barriers (23,6%), caring responsibilities
(22,3%). Video, quizzes, discussion forum were regarded positively as online learning resources. 

Discussion: 
If the TOTEMM project will contribute to the further development of intercultural awareness and
sensitivity among students the TOTEMM mobility model could be beneficial for other students in the
(post) COVID-19 pandemic where physical mobility programmes between countries may be less a
matter of course. 

Funding: 
Erasmus+ (KA203 Strategic Partnerships for Higher Education).

Keywords: Intercultural sensitivity, inclusive mobility model, digital learning, open education resources.
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Abstract 
Over the last ten years, electronic portfolios have been introduced and widely used at all educational 
levels around the world. They have become an alternative tool for teaching, learning, and evaluating 
aspects of students’ learning—particularly skills and ethics—that standard test in traditional classrooms 
might not detect. Furthermore, many universities and other educational institutions in various countries 
have adopted e-portfolios and integrated them into individual courses or entire curricula, depending on 
their specific circumstances and educational context. Numerous studies provide evidence of e-portfolios’ 
benefits and drawbacks.  

The purpose of this article is to present further evidence from research confirming the transformative 
effects on students during the integration of the e-portfolio as a teaching, learning, and assessment tool, 
emphasizing learning skills and ethical issues, in general education classrooms at Srinakharinwirot 
University, Thailand. By using the self-transformative learning model and rubrics to create their e-
portfolios, students improved their self-awareness, understanding, self-control and self-learning, as well 
as ethical and emotional development. Students’ e-portfolios indicated that they better understood their 
goals and motivations and had greater confidence to shape and accept their own identity. Their 
reflections revealed improved self-regulation and awareness of their actions and values, especially 
regarding ethics. Students developed more meaningful learning approaches when they understood why 
they needed to learn and recognized their own learning styles, making compromises to reach their goals. 
According to quantitative and qualitative analyses, the e-portfolios enabled students to engage in self-
learning and transform key aspects of their approach to self-directed learning and other types of lifelong 
learning.  

Keywords: e-Portfolio, General Education, Ethics, e-Portfolio as Teaching, Learning, and Assessment 
Tool, Self-Learning.  

1 INTRODUCTION  
Portfolios have been used for decades now in the educational field, mainly for showcasing collections 
of work or as learning evaluating tools [1][2]. In the early 1990s [1], when digital technology began to 
emerge, the electronic portfolio or e-portfolio was introduced and soon came to be widely utilized for 
purposes beyond just showcasing a collection of outcomes. The e-portfolio has since become an 
effective teaching, learning, and assessing tool at all educational levels around the world [3]. Important 
components of an e-portfolio, particularly evidence and reflection, enable students to learn more about 
themselves and authentically transform their experiences into knowledge that shapes their identity and 
values [4]. The digital format offers students flexibility to organize and store their work, as well as 
connecting students to their communities and audiences. Most areas of higher education have adopted 
and integrated the e-portfolio as an alternative tool for learning and formative assessment. A body of 
research suggests that the e-portfolio and its key components, particularly evidence and reflection, can 
enhance students’ meta-cognitive skills and self-regulation [2][5][6][7][8]. 

Many universities and institutions have integrated the e-portfolio in different ways, depending on the 
circumstance and educational context. The e-portfolio can be utilized at all levels and in all fields of 
education, including general education, which refers to courses that allow students to explore 
themselves, exercise, and sharpen their soft and hard skills and abilities, as well as coming to 
understand ethics in relation to real-world contexts [7][9]. With general education courses in Thailand, it 
is challenging to assess the outcomes for students using standard summative tests [10]. A summative 
assessment may overlook students’ progress in terms of learning, growth, emotions, and ethical 
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development. Instead, a formative assessment that evaluates students’ learning progress is key to 
capturing certain aspects such as these that are overlooked in summative assessments like tests and 
exams [11]. In Thailand, ethics are especially difficult to assess using only exam methods. This is 
because we tend to teach ethics with the religious and beliefs and they are too conceptual to teach and 
judge whether a person understand and create the same belief or not.  Students do not recognize the 
meaning of learning and exercising as it is based on the content in the books. Integrating e-portfolios 
overcomes these issues to a certain extent by enabling both students and instructors to examine what 
they have experienced and learnt about themselves through the evidence and reflect on that.  

Yet, the e-portfolio can be argued to have many drawbacks. To be successfully implemented, instructors 
must give clear instructions, as well as assessments, to the students, which is key even though the e-
portfolio tool was created and is integrated based on a foundation of instructional learning. The process 
of integrating an e-portfolio is complicated and requires training for both the instructors and students 
[11][12]. All the e-portfolio activities and guidelines must also be adjusted to suit the students, e.g., the 
cohort of Thai general education classes. Moreover, it is critical to give immediate feedback to students 
to encourage them and affirm that they are on the right path. This can create a heavy workload for 
instructors, as for instance, each general education class in Thailand contains over 100 students. 
Integrating a rubric-based e-portfolio assessment enhances students’ learning with clear instructions, 
guidelines, and feedback [6][13]. To reduce both instructors and students’ workload and create a 
supportive learning environment, students can also share their own goals, learning, and experiences 
with their peers and target audience(s). 

The purpose of this paper is to present further evidence from the research on how students transform 
their attitudes and learning, particularly in relation to ethical subjects, as a result of the integration of the 
e-portfolio as a teaching, learning, and assessment tool in general education classrooms of 
Srinakharinwirot University, Thailand. 

2 METHODOLOGY 

2.1 Methods 
This continuing mixed-method research aims to examine the effectiveness of integrating an e-portfolio 
as a teaching, learning, and assessment tool, particularly for ethical transformation, in the general 
education curriculum of Srinakharinwirot University. We review data sourced mainly from in-class 
observation and discussion during the consulting period, along with the rubric, self-transformation 
learning model, and 84 completed student e-portfolios from SWU151 (or ‘General Education for Human 
Development’). The researchers analyze the ethical rubric and study the standard deviation when 
comparing 15 items of annotated e-portfolio rubric, to determine whether the e-portfolio has an impact 
on the ethical learning of students. Qualitative data—such as students’ goals and motivations, plans, 
evidence, observational data, self-reflections, and self-assessments—are also analyzed to obtain 
transformative results. 

2.2 Theories 

2.2.1 Self-Transformation Learning Model 
The self-transformation learning model has been adopted and adjusted to suit Thai students in the 
educational context of Srinakharinwirot University. This model is based on three theories that have the 
same foundation: David Kolb’s experiential learning theory [14], the PDCA (plan, do, check, and act) or 
Damming cycle [15], and the 4MAT Learning Model of McCarthy [16]. The model consists of eight 
stages: Goal Setting 1) inspiring and finding oneself, 2) goal selection, Plan Development 3) research 
and analysis, 4) plan and action, Self-Reflection and Sharing: 5) action vs. actual plan, 6) reviewing, 
Conclusion 7) refining, and 8) final findings. 

Initially, the researchers utilized Kolb’s learning cycle as the template and method for integrating the e-
portfolio into the classroom. Kolb’s experiential learning cycle—including 1) Concrete experiences 
(feeling), 2) Reflective observation (watching), 3) Abstract conceptualization (thinking), and 4) Active 
experimentation (doing) [14]—set out broad concepts and instructions that could be applied to the first-
year students in Thailand. To begin with, we attempted to uncover the problems that the students faced 
in their class and identify the students’ learning requirements. In doing so, we realized that the students 
were not aware of the learning goals of the class, which affected their attitudes toward the learning 
required of them. So, with the aim to change the attitudes and improve the understanding of the students 
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in this regard, we adjusted the plan to educate the students on the importance of learning in the class, 
afford them greater opportunities to learn about themselves, and accomplish simple learning goals. We 
gradually impressed upon the students the purposes of general education and learning in life, providing 
them with examples and inspiring the students to open their minds. Later, we combined similar theories 
to further support the teaching, together with the provision of more detail instructions to the students. In 
each of the eight steps of the cycle, we gave more detailed instructions, information on the purpose of 
the learning, activities, and detail concerning the assessment, to guide the students step-by-step.  

2.2.2 Analytical rubric for Learning Process and Annotated rubric for e-Portfolio 
After this first application, we realized that at certain stages of the learning process, particularly from 
self-reflection and sharing through to the last stage of the model, students greatly needed immediate 
feedback from both their instructors and peers. The researchers and instructors could not give such 
timely feedback as they were responsible for over 100 students per class and taught 3–4 classes per 
term. Hence, we tried to find an alternative way to provide the students with the clear feedback and 
instructions they needed. We learned that a rubric-based assessment, together with e-portfolio 
integration, could enhance the students’ learning about themselves, their self-assessments, and their 
self-regulation [6]. This enables clear instructions to be provided and clearly sets the expectations as to 
what it is that students need to pay attention to in each step of the process of producing e-portfolios. 
This also reduces the workloads of researchers and instructors, who can use the rubric set to enable 
peer review in the class, with the students giving feedback on each other’s e-portfolio work.  

In these studies, we chose two types of rubrics. An analytical rubric assessed students’ skills (both hard 
and soft skills) and ethics during the process of learning each time they shared a self-reflection. This 
rubric considered the students’ communication, thinking, information communication and technology 
skills, information literacy, personality, and ethics. At the end of the term and process, an annotated 
rubric for the e-portfolio as a whole was used to assess their overall process and the outcomes.  

3 RESULTS 

3.1 Process 
During the process of teaching and learning, the researchers and instructors have always met with one 
another and discussed the problems that might occur and share their observations concerning the class. 
In addition, while students work on their own e-portfolio, they need to meet with their instructors or the 
team of researchers to discuss their concerns, including technical problems, their goals, plan, obstacles, 
feelings, and the expected outcomes. Students will also have a chance to share their goals, plan, and 
evidence with peers or in group review activities at each stage of the learning process. 

At the end of the e-portfolio work, we assess the students’ e-portfolios using an annotated rubric for e-
portfolios and qualitatively analyze each student’s complete e-portfolio in detail, to see how the e-
portfolio process enhanced their attitude to learning and how they understand themselves, particularly 
in relation to ethical subjects. Ethics represent one of the main objectives and outcomes of a general 
education course. Yet, ethics can be dull and difficult for students to understand just by reading and 
learning theories and are difficult to assess when relying only on an exam. Students need opportunities 
to learn and practice ethics and shape what they believe and value, and they must also understand and 
learn about themselves.  

Researchers can utilize the standard deviation and mean to ascertain the most selected topics in an 
analytic ethical rubric. We tried to determine the relationships between an analytic ethical rubric and 15 
items of an annotated e-portfolio rubric, to see which e-portfolio factors impacted the ethical learning of 
students. Qualitative data such as students’ goals, motivations, plan, evidence, self-reflection, and self-
assessment were analyzed together with the observational data to obtain transformative results. 
In this study, an analytical rubric for ethical subjects was created based on Kohlberg’s hierarchy [17]. 
The three topics students could choose as their goal were consideration, patience, and regulation, and 
each topic was divided and scored according to three levels, explained as follows: 
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Table 1. Level definitions. 

Level Name of level Kohlberg’s Hierarchy Level definition 

1 Human right Pre-conventional level Consider situation, environment, or surroundings from 
perspective of self. 

2 Human effort Conventional level Consider situation, environment, or surroundings from 
perspective of self and others who belong to the society. 

3 Human 
experience Post-conventional level Expanding perspective and behaviors to include social 

impact and experiences. 
Note: Kohlberg’s Hierarchy originates from Encyclopedia Britannica and Education Technology, Stages of Moral 
Development. 

As for the annotated rubric, the following 15 items were assessed: goal setting, motivation to learn and 
grow, record-keeping, task completion, self-reflection and assessment, self-awareness and self-
understanding, attendance, appraisal and positive feedback, openness to feedback, flexibility and 
adaptability, knowledge, autonomy and identification, maturity, multimedia and technology, e-portfolio, 
and organization. 

3.2 Findings  

3.2.1 Findings from statistics 
Compared to the rubrics utilized in previous research, we found an overall correlation among the items 
of the annotated rubrics. The researchers were also curious to discover whether any of the 15 items in 
the annotated rubric would statistically correlate with the ethic learning process. Therefore, we correlated 
the overall annotated rubric and ethic analytical rubric to discover their relationship. 

Table 2. Correlation of annotated rubric for e-portfolio assessments and ethic analytic learning rubric. 

Annotated rubric field Correlation with ethic analytical rubric 

Motivated to learn and grow 0.247* 

Multimedia and technology 0.253* 

E-portfolio and organization 0.233* 
*Significant at p < 0.05 level. 

Out of the 15 items, there were only three that were significantly related and so affected the students’ 
learning process for ethical subjects. These were students’ motivation to learn and grow, use of 
multimedia and technology, and use of the e-portfolio and organization. 

First, the “motivation to learn and grow” was significantly related and affected the ethic analytical rubric 
(ethical learning progress) with a score of 0.247. This factor describes students’ engagement through 
the whole process. While practicing for and producing an e-portfolio according to a set goal, students 
are engaged in their own learning and the development of their individual competencies, which ignites 
and gives a purpose to their idea of self-flourishing. Motivation is one of the key factors that drives any 
kind of learning via an e-portfolio, not only in regard to the ethic learning process. Motivation, particularly 
intrinsic motivation, is the critical push need for self-determination, which will support learning throughout 
a person’s life [3][11][18].  

In the process of learning via an e-portfolio, we gave students information and examples to inspire them, 
and then gave the students some space to share their ideas with their peers. Then, the students could 
think and learn about themselves, choosing a goal that they sought to accomplish in one term. Their 
chosen goal came from the motivation that was pushing them through the cycle of learning. Another 
factor that affected their decision was that the e-portfolio could be shared not only with the instructors 
but also with their peers, to present their progress, evidence, and self-reflection. Later, the students 
gave one another feedback and encouraged each other with their work. This presented a further factor 
that motivated the students to keep on practicing and learning, as well as completing the e-portfolio, so 
that they would be proud to report their progress to others. 
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Second, multimedia and technology were significantly related to and affected the ethic analytical rubric 
(ethical learning progress), as reflected by a score of 0.253. The factor relates to the students’ use of 
both to collect evidence and apply this in their work in appropriate and varied ways. The e-portfolio took 
advantage of the opportunities that the digital world presents to offer students more room for storage of 
information and variety of ways to collect their evidence. Multimedia and technology make it easier for 
students to collect different kinds of files or formats of evidence—e.g., images, video, audio—and 
improve their access to useful information, personal time management scheduling [19]. This use of 
technology encourages students to collect meaningful data and present these both to themselves and 
others [1][3][20]. With technology at their fingertips, students can also look back to the beginning of their 
project, to examine and reflect on the early evidence they found. Without access to technology, for 
ethical project work, it can be difficult to collect evidence in the same quantity and at such a pace, and 
then present this to others in ways that they can easily understand.  

Third, the use of the e-portfolio and organization were significantly related to and affected the ethic 
analytical rubric (ethical learning progress), scoring 0.233. This factor considers how students organize 
their e-portfolios in appropriate and creative ways, so that audiences are able to follow the content and 
understand its value and what they are trying to accomplish. This creates a more meaningful outcome 
that presents to others the student’s identities, beliefs, and values [4][20].  

Table 3. Ethic analytical rubric standard deviation. 

 Mean SD 

Self-regulation 0.6 0.49 

Patience 0.22 0.48 

Consideration 0.23 0.49 

After examining the correlation, we determined the standard deviations and means for three topics of 
ethics. We found that self-regulation had a significant mean, among the topics, at 0.6. There are two main 
reasons for this. First, the Thai first-year students had just come up from high school, where there is 
normally strictly teaching and where students need to follow the rules. As such, self-regulation is a simple 
goal and achievable enough for the students to choose it to accomplish as their starting point. First-year 
students tend to view their surroundings from their own perspective and select goals that closed to their 
daily life. Moreover, the second reason for the finding of a significant mean is that the e-portfolio with a 
rubric-based assessment has an instructional design [1][6][20]. To complete this, students need to strictly 
follow through with their plan, continue practicing accord to their learning plan of accomplishing the goal, 
collect evidence, and follow the instructions stated in both the self-transformation learning model and 
rubrics [6][21]. These include self-regulatory goals such as saving money each month, organizing a 
schedule to prepare for exams, learning to regulate themselves being on time, etc.  

3.2.2 Findings from qualitative data 
We collected data from classroom observations, students’ discussions, class instructors’ discussions, 
students’ planning templates (so-called goal sheet), students’ self-surveys in each stage, the rubrics, 
students’ self-reflections, and students’ completed e-portfolios.  

3.2.2.1 Goal and Motivation 
As previously mentioned, goal and motivation form the starting point of the learning process and drive 
students to push themselves onward. The first stage of any e-portfolio work involves a setting goal and 
finding a source of motivation. In many studies, Kolb’s experiential learning foundational theory works well 
with the e-portfolio, but most students normally know what they wish to aim for both in terms of life and 
skills improvement, to drive themselves to reach their goal [1][3][20][21]. We realized, however, that most 
Thai students, particularly first-year students who had just come up from high school, lacked self-
understanding, motivation, and desire. They passed the entrance exam without knowing why they wanted 
to learn, what the next steps would be after graduating, what their goals were, or what they want to be. 
Instead, they were mainly following tradition and societal values, or their parents’ wishes. They did not 
even really know their own strengths and weaknesses. Often, they just studied what they had to, took 
tests, got good grades, and finally obtained degrees. To these students, learning was simply something 
dry, a grade, or content that they needed to memorize to pass an exam; it held no meaning to them.  
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Later, in SWU 151 (or ‘General Education for Human Development’), we introduced these students to 
the general educational purpose and the meaning of learning and human development, with role model 
activities to support their understanding and inspire them. To illustrate the meaning of learning and the 
need for students to find their own goals, we played a video sharing the story of a successful person 
and the instructors of the class shared tales of both their failures and successes in learning and life. One 
instructors of the class made a great impression as she had a similar educational background to the 
students and had experienced a traditional upbringing since she was young. She told the students that 
she was once just like them, not knowing why she needed to learn, and just carrying on according to 
her parents’ wishes and following the same tide as those around her. It was only while undertaking a 
PhD, aged 24–25 years old, that she realized the emptiness of her goal. She saw that she did not even 
like her chemistry major but felt she had come too far to turn back. With this on her mind, she struggled 
with her studies and was deeply unhappy. She tried to find a goal that motivated her but did not want to 
compromise on what she was doing as she felt responsible for achieving in her studies, but still she had 
to find a way to try and be happy in life: it was a predicament. Then, we gave the students some time to 
reflect on themselves and to find themselves. They did not need to come up with a big goal or life goal; 
instead, they could perhaps slowly begin to figure out more about themselves, starting from something 
small that they thought they needed to either improve on or change. To make sure that a goal or 
motivation they had identified was genuine, the students were encouraged to sincerely question 
themselves and later share their conclusion with their peers.  

A role model is key to the social learning theory based on cognitive learning by Albert Bandura (1977) 
[22]. In this model, individuals can learn and acquire new knowledge, belief, values, and behaviors 
through model observation [23]. This works via four basic processes: attention, retention, motivation, 
and production [24]. Using a role model not only motivates students and prompts their indirect learning 
and goal setting but also helps students to open their minds and thoughts to new ideas and possibilities. 
After hearing the real-life experiences shared by their instructors, the students felt more comfortable to 
share their thoughts and speak freely. They no longer felt as though, “oh, this is only happening to me 
and I am afraid to share it, or else other people in the class might think that I am weird.” Together with 
questioning and reflecting on themselves, sharing their goals and motivations with others could confirm 
the students’ understanding of themselves.  

From these activities, we asked the students to select two goals (one skill and one ethic) according to 
the general education objectives. We prompted the students to think more deeply about their learning 
and what would help them to accomplish their goals. The ethical goal was complicated for them to select, 
but most students picked one that thought was critical for their life and that represented a change they 
strongly wished to see in themselves; these ranged from small to big goals. As the students were always 
worried about their grades and securing successful outcomes from each class, we informed the students 
that the assessments would be focused on their learning and self-understanding. This meant that they 
could succeed by demonstrating why they could not reach their goals and by evaluating what the next 
steps were that were needed for them to reach their goals, without needing to achieve them to do well 
in the class. Also, with the instructions given and via an explanation of the expectation of the rubric, the 
students knew and understood what to expect to be assessed on; this reduced their worry and 
encouraged them to try in the class.  

3.2.2.2 Evidence and Self-Reflection 
The other critical components of the e-portfolio that drive students’ learning success are the evidence 
and self-reflection [1][3][6][11][20][21]. To learn from and review the past and progress of learning, 
students needed to practice their learning accord to the plan they made to accomplish the goal, collect 
evidence, review this, and reflect on their learning progress around three times in a term. In this study, 
at these points, the students considered how they were doing according to their plan, how they felt, what 
their difficulties were, what progress they had made with their learning, and what they could do better. 
These reflections connected each piece of evidence together. The students needed to be honest with 
themselves and admit their learning outcomes. As mentioned, we did not assess them based on their 
success, but rather whether they had learned any lessons from their progress. In the beginning, they 
did not know how to write a reflection, so the researchers and instructors taught them this using good 
examples. We asked students to create and learn ten questions to ask themselves about the progress 
of their learning practice and evidence collection. Then, when it came to answering those, they needed 
to give reasons and evidence to support their answers. Beyond that, the students were required to check 
their peers’ e-portfolios and leave positive comments. This activity presented an opportunity for the 
students to both share their plan, evidence, and reflection, and to see what their peers were doing. Some 
made suggestions of what might work in their comments to classmates. Some of the group, for instance, 
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who shared similar goals, such as “being on time,” shared method with one another that may not have 
been appropriately working for them, but then they came up with a practicing game for their group, to 
succeed by working together.  

Later, we added the analytical rubric since we could not give immediate feedback to everyone at the 
same time. This then enhanced the students’ understanding and they knew what the instructors 
expected to see, and it had been clarified how they could achieve that. As they carried on making 
progress, the students eventually got better at reflecting on their work. By the last reflection and self-
assessment, they could get a good picture of themselves, the evidence, and the lesson they had learned, 
as well as make this reflection visible and meaningful in terms of its e-portfolio presentation.  

3.2.2.3 Transformation 

Through the learning process and as could be seen from the completed e-portfolios, the students 
transformed in many ways. The e-portfolio and its related learning process engaged the students with 
their ethical lessons. The tool empowered the students to understand themselves and their learning, 
changed their attitudes to learning, raised their self-awareness and self-regulation, and shaped their 
identities [4][11][20].  

The e-portfolio, as a teaching, learning, and assessment tool, can promote students’ self-learning. From 
the first through to the last stage of learning, students need to examine everything about themselves, 
including their own learning, abilities, desires, goals, emotions, perspective, and values. Throughout the 
learning process, evidence and reflection demonstrate how students shape their identities to the world, 
which leads them toward self-acceptance and emotional development. Sometimes students may be 
confused and select the wrong goals, but after they practice working toward these, collect data, and 
discuss it with their instructor, they often realize that and how it has affected their learning. As an 
example, one of the students opted to save and control her money each month as a self-regulation goal. 
After she practiced this for one month, and it was time to discuss it with her instructor. She described 
trying to save the money and keeping a record using receipts of everything had spent. The plan she 
made, however, did not work well. So, we examined her record together and the instructors asked her 
related questions. Before long, it was determined that her issue was not financial mismanagement but 
rather excessive spending on a nightlife and alcoholic drinks. Through this conversation and with her 
evidence records before her, she realized that was true and determined to change. Through the process 
over the term, the student realized her true problems and quickly adjusted her plan accordingly. By the 
end of the term, she had reduced both her nights out and the alcohol she drank, not only saving money 
but also benefitting her health in the process. The student felt proud of herself, and with clear sight of 
the cause and effect, felt confident that she could overcome any such problem that faced her in the 
future.  

Another case is of a student who identified herself as a hot-headed person who always directly 
expressed her emotions and thoughts without respect for others and herself. The student thought that 
perhaps this occurred as she only viewed her surroundings and problems just from her own point of 
view. Through acts such as aggressively cursing to her parents, she realized how people around her 
felt disappointed in her. She commented, “I know that my mother was crying, and I feel bad about myself, 
but cursing people has become my habit. Now, I want to quit that behavior. I want people around me to 
feel better about me, free of my cursing.” The student pushed herself to practice improving her language 
and collected evidence of her progress. At the end, she wrote in her self-reflection, “Even though I could 
not completely quit this habit because I perhaps need more time, every time I accidentally curse and 
say something bad to people, I felt guilt. I am aware of what I have done wrong. So, I will keep practicing 
this, and I believe that one day I can stop this habit of mine as the first step to becoming a better person 
and making the people around me feel comfortable when listening to my opinion.” In this case, even 
though outcome was not finished or a complete success as it had become a fixed habits of hers, the 
student realized he wrongs and became aware of herself, which means that she made progress with 
her learning.  

Students can see through their own learning experiences how they grow and what has gone wrong, and 
those lessons learned can be presented through their evidence and reflection work. The e-portfolio and 
the self-transformation learning model engage students with their learning and build their confidence in 
themselves, too. At the end of the process, they have opportunities to evaluate their learning via self-
assessments. Therefore, when their grades come out, there is no doubt that these are fair and there are 
no hard feelings toward the instructors or the course since they have come to genuinely see themselves 
and others. If this research were continued and other courses integrated e-portfolios in their classes, 
students would gain great insight into their learning journey and researchers would benefit from more 
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useful data, which could be applied to improve students’ learning as well as instructors’ teaching and 
the general education curricula. 

Normally, in a tradition classroom, students learn theoretically about learning, human development, 
ethics, and morals through lectures and case-study discussions. Students are then assessed through 
an exam and big group projects, which cannot greatly tell whether students have understood a lesson. 
The concepts behind the content taught on the general education course are abstract, and traditionally 
students will merely remember the content needed to answer questions from their instructor or that will 
be asked on an exam, which is a great shame. The students fail to even understand why they need to 
learn. However, after going through e-portfolio development, students better understand the meaning of 
learning (why they need to learn). They change their attitudes toward learning and general education 
courses. Moreover, since the students need to manage and plan their time to collect their own evidence, 
they begin to understand what kind of learning is best suited to them. Then, when they need to learn the 
new things, the students know their own learning styles and will be better able to conduct themselves to 
solve the problem they face, or even choose suitable methods to approach it with.  

Based on transformation and foundational theories such as Kolb’s experiential learning theory, the 
PDCA, and 4MAT learning model, e-portfolios enable students to engage with self-learning, which leads 
the students toward self-directed learning and then lifelong learning. Students can independently learn 
according to the context, which essential as today new knowledge, subjects, and information are not 
only to be learned from teachers, schools, and textbooks. Through an integrated e-portfolio process, 
students improve their learning and meta-cognitive skills, which can help them to choose a direction for 
themselves and open up to different learning opportunities to gain knowledge potentially outside of 
university.  

3.2.3 Limitations 
There are certain limitations that must be noted to successfully integrating an e-portfolio in the 
classroom. First, the instructors and students must be trained on how to create an e-portfolio; plus, as 
there is no general educational orientation to an e-portfolio, the students must be supported to apply the 
tool to their work for this specific class. In addition, a technical support team is then needed throughout 
the project’s duration to help the instructors and students with techniques for digitally collect evidence 
and creating portfolios to best present each student’s work. With large numbers of students in each 
class, the instructors cannot support every student with both their technical and learning-related 
problems at the same time. These difficulties can lead to negative experiences that discourage students 
from learning [11]. Second, to support the students’ developing skills and ethics, as per the purpose of 
the general education program, the e-portfolio can lead to effective results if every course and instructor 
adopts and utilizes it, taking up the tool together as a whole and not just in some classes. If this can be 
achieved, then through formative assessment, the students will see their learning development and 
growth on the general education course. They can present this evidence-based result in their community 
and to future employers. This will create meaning in their learning and support the connectivity of 
communities [20]. Yet, it is difficult for instructors to fully integrate the e-portfolio effectively in a big 
classroom like a Thai general education course. The instructors are faced with a heavy workload and 
are responsible for a large number of students (100–120 students per classroom) each term. Looking 
ahead, to overcome these problems, perhaps schools can utilize further technologies with which to open 
communication and training channels with e-portfolio support teams.  

4 CONCLUSIONS 
In the past few years, the e-portfolio has grown in popularity and been adopted in higher education 
worldwide. Even though there is a foundation of theory and a proposed method for the integration of the 
e-portfolio, specific cases can be complicated and varied depending on the educational context, belief, 
culture, and purpose. The main benefit of integrating an e-portfolio as a learning and assessment tool 
is that it supports students to overcome certain difficulties and drawbacks of learning. Through the e-
portfolio production process, students engage in self-understanding, self-learning, self-regulation, and 
self-transformation. All of these are key components that support students’ lifelong learning in the future. 
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QUICK AND EFFICIENT COURSE DESIGN WITH MAINTAINED 
PEDAGOGICAL QUALITY 

M. Eriksson 
Chalmers University of Technology (SWEDEN) 

Abstract 
Is it possible to have a quick and efficient course design and teaching, with maintained pedagogical 
quality? Our case study of the Design Fiction university course from 2020 show that it is possible, and 
we suggest a number of guidelines, as well as cautionary warnings. 

When the covid-19 pandemic caused a minor and partial lockdown in Sweden, the government feared 
that unemployment would increase. A common strategy in Sweden to mitigate high unemployment is to 
be progressive about increasing university education, and the same strategy was initiated approaching 
the summer of 2020. All Swedish universities were offered increased funding to deliver summer courses, 
a request that trickled down to our own division Interaction Design, at Chalmers University of 
Technology, in Gothenburg, Sweden. The request was to offer a summer course for about 25 students, 
but with the challenge that it needed to start in three weeks. A group of four teachers said yes, and we 
decided on the topic of Design Fiction, since we saw a good opportunity to connect the course closely 
to our research, for the benefit of both ourselves and our students. 

We managed to complete the course (syllabus, content, structure, and all assignments) in the given 
three weeks, and when the course ended in late August 2020, we had a completion rate of about 80% 
and a highly positive course evaluation. How was this possible? We took much inspiration from another 
course I have been developing and running for almost 20 years, the Digital Movie Making university 
course. During the years this course have been finetuned to be both successful and efficient, and we 
took much of that course design as a blueprint for the new Design Fiction course. 

Finally, a few words of warning. We are highly aware of the need for thoughtful reflection in higher 
education. However, it is primarily the students that should be reflective over the course topic, and 
maybe not always teachers that should dwell extensively over course structure. We are also aware that 
different teachers work at very different pace. The breakneck course development worked well for the 
four of us, but we know that it would not fit all of our teacher colleagues. Also, we were lucky with many 
parts of the course, not the least that we managed to hire two very professional teaching assistants 
(TA). Also, during the short three-week development period we didn’t run into any disagreements among 
the teachers. Had we not been lucky in these regards, we might have very well failed instead! 

Keywords: Course development, quality, efficient, resources. 

1 INTRODUCTION 
Allocation of teaching hours and other resources for courses in higher education can be difficult and 
sensitive to discuss. I have occasionally experienced that teachers have very different attitudes 
concerning the amount of teaching hours needed for a course, and that courses at different departments 
and universities can have very different ways to determine amount of teaching hours. This paper will 
discuss the sensitive topic of quick and efficient course design with maintained pedagogical quality, and 
exemplify different ideas and experiences with guidelines derived from my own teaching practices. I will 
especially look at the case study of a summer course (Design Fiction) developed in three weeks at the 
start of the pandemic and then run successfully over the summer 2020. I will discuss the best practices 
and guidelines that helped the teaching team achieve this, but also point out potential risks avoided. 

1.1 Background 
Allocation of teaching hours and other resources is done in many ways, and it varies between countries, 
universities, departments, and even between different courses, sometimes depending on the individual 
examiner. In Sweden, where all the discussed courses in this paper are given, all university education 
is basically free of charge (students from countries outside the European Union pay a fee, and it is also 
mandatory at some universities to pay a very small fee to the student union in order to get your grade 
reported). The government allocate the number of FTE (full-time equivalent) each university are allowed 
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to use and get funds for. One FTE corresponds to one student studying full-time for a year (60 credits 
in the Swedish university credits system). A certain student fund is connected to each FTE, and this 
determines how much funds each university receives from the (Swedish) government to run all programs 
and courses. The FTE number at each university is then internally divided among educational programs 
and finally individual courses [1]. Each FTE have a certain amount of funds attached to it, which varies 
depending on the kind of topic area (for example, design educations usually get a higher funding per 
FTE ratio since design education is regarded as more resource intensive than, for example, engineering 
educations) [2]. The number of FTE is recalculated into the actual funds for each course, based on the 
course credits and number of registered and examined students. At the two universities discussed in 
this paper – Chalmers University of Technology and University of Gothenburg – teaching hours for each 
examiner, teacher, and course is decided by the Director of Studies and the immediate supervisor. 
Exactly how this is done can vary, but at Chalmers University of Technology it is often a combination of 
following templates and negotiations with each individual examiner. Very seldom the actual time it takes 
to teach the course is accounted for. The examiner might claim that so and so much time is needed, but 
usually this is not based on actually evidence from previous course runs. This claim is based on my 
experiences from a number of education planning meetings.   

A review of internal planning documents at the Department of Computer Science and Engineering, done 
in March 2020 and comparing eleven courses, show a range of time allocation from 58 to 251 teaching 
hours per FTE (which means that the difference in these numbers reflects a difference in how many 
teaching hours per student different courses have). Note that this is for courses that are quite similar; 
campus-based courses with a mix of both engineering and design content, and problem-based as well 
as mainly project-based learning. 

I am MPA (master program manager) for two master’s programs: Interaction Design and Technologies 
at Chalmers University of Technology, and Game Design and Technology at University of Gothenburg. 
In this role, I am responsible for the quality of the programs, the content of the programs, and I am 
formally procuring the courses from the department. The distribution of teaching resources is normally 
not my concern. But since 2018, Chalmers University of Technology have had extensive saving 
requirements due to financial problems, and this led to my involvement in discussing costs associated 
with our educations. In spring 2019 I got a minor assignment to analyze how our courses could be made 
more efficient, and that survey is described later on in the Execution section. This survey was based on 
the question that is also used as a research question in this paper: 

What is required to enable a quick and efficient course design and teaching, with maintained 
pedagogical quality? 

It should be emphasized that there are potential risks with an excessive focus on speed and efficiency 
[3]. This will be brought up in the conclusion, but it should already now be stated that striving for 
efficiency must be done very carefully, and should primarily be done not to save money but to release 
teacher time for more contact time with the students. Also, pedagogical quality is very complex to 
properly assess. In this paper, I will assume that the course evaluation result as well as the pass-through 
rate at least give some rough indications of pedagogical quality. 

As will be described further on, much of the discussion in this paper is based on a case study of a course 
development in spring 2020. When the covid-19 pandemic caused a minor and partial lockdown in 
Sweden, the government feared that unemployment would increase. A common strategy in Sweden to 
mitigate high unemployment is to be progressive about increasing university education, and the same 
strategy was initiated approaching the summer of 2020 [4]. All Swedish universities were offered 
increased funding (additional FTE) to deliver summer courses, a request that trickled down to our own 
division Interaction Design, at Chalmers University of Technology, in Gothenburg, Sweden. The request 
was to offer a summer course for about 25 students, but with the challenge that it needed to start in 
three weeks. A group of four teachers accepted, and we decided on the topic of Design Fiction, since 
we saw a good opportunity to connect the course closely to our research, for the benefit of both 
ourselves and our students. I took the role of examiner of the course, and led the very quick course 
development work. I have developed several courses from scratch before, as well as revising existing 
courses. Normally this is a process that can take many months or sometimes a year or two. Producing 
course structure and filling it with content can take several weeks or months. We managed to complete 
the course (syllabus, content, structure, and all assignments) in the given three weeks, and the course 
started June 29th, 2020. It ended on August 28th. 
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2 METHOD 
I frame the research done for this paper as two case studies. 

The more general case study is the work on exploring ideas for more efficient teaching at the Interaction 
Design Unit, mentioned in the Background section. The core of this case study is a small interview series 
with five of my teacher colleagues, all being teachers at the Interaction Design and Technologies 
master’s program. This was conducted as unstructured interviews with approximately 30-45 minute 
duration, in-person, documented through written notes taken by the interviewer. To these interviews, I 
added my own teaching experiences, primarily from the course Digital Movie Making, and the result was 
the internal PM “MPIDE suggestions for less teacher time, better quality”, distributed to the teacher team 
and relevant management on April 20th, 2020. The PM contained guidelines which will be described in 
the Results section. 

The other more specific case study is the course Design Fiction, run during the summer 2020. This case 
study is documented with participatory observations (made by the four teachers during the planning of 
the course and while running the course) [5], analysis of documents (for example drafts of schedule, 
syllabus etc.), as well as two course evaluations done as an online survey distributed to all students in 
the middle of the course and at the end of the course. 

3 ACTIVITIES 
The call for summer distance courses came from the Chalmers Vice President of Education on April 8th, 
2020. On April 19th, a team of teachers suggested four possible courses, and two of them (Design Fiction 
and Designing online conferences) was selected by the management at Department of Computer 
Science Engineering. We agreed on creating the Design Fiction course, but not the second course since 
there were not enough allocated hours at all for the teaching. I wrote the course syllabus for Design 
Fiction in an hour, and sent it to be reviewed by the three other teachers. The syllabus was formally 
approved May 8th. The planning and development of the course followed, and was almost fully done via 
asynchronous text using the chat platform Slack. We had only two planning meetings, May 28th and 
June 10th, each with a duration of about two hours. Thus, the course development phase was 
characterized by fruitful but limited discussions. Previous experiences form course development has 
involved many long meetings over an extended period of time. In this situation, that was simply not an 
option. We had very short calendar time, and very little actual working time since we all were occupied 
by other teaching and research. We all knew that either we develop the course quickly, or we don’t do 
it all. 

As the examiner, I took the lead, and suggested or decided on much of the course design and plans. 
Normally, course development work is a highly democratic and reflection-oriented process where many 
aspects are discussed repeatedly. Due to time constraints, that was not an option in this situation. 
Instead, I decided much, especially when there was any ambivalence. We also divided the course into 
four modules, agreed on the topic of each module, and then each teacher got quite free room for 
deciding content in their module. The overall structure of the course, using flipped classroom [6], was 
suggested by me, and agreed on together at one of the meetings. 

The flipped classroom method was highly inspired by the course Digital Movie Making, for which I am 
examiner. I have been running this course for 20 years, and in flipped classroom, hybrid mode since 
2012 [7]. It is a 7,5 credit, half-time course with about 20-25 students. The course is free for anyone to 
apply to, so the students have a wide range of backgrounds, and many are having full-time studies or 
professional work while taking the course. Since I have this long experience with that course, I have had 
the opportunity to gradually evolve its course design and learn by earlier mistakes. We used the Digital 
Movie Making course design as a template for the Design Fiction course, enabling us to take advantage 
of many years of experience and create a new course in a few weeks. 

We also put out a call for teaching assistants (TA) and hired Sjoerd Henricus Arnoldus Hendriks and 
Yacintha Aakster. We assigned them to run much of the course during the summer (supervision, 
seminar management, and assessing exercise hand-ins). The four main teachers were mostly on 
vacation most of the course, and was primarily involved in supervision asynchronously via Slack. We 
were spending much of our teacher time at the end of the course, grading and writing feedback to the 
final project hand-in. 
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4 RESULTS 

4.1 Teaching hours per FTE allocation 
Calculating the teaching hours per FTE for the Design Fiction course gives a number of approximately 
90 teaching hours per FTE, to be compared with the range from 58 to 250 mentioned in the Background 
section. Subtracting the estimated time for course development gives a number of 65 teaching hours 
per FTE for actually running the course. The Digital Movie Making course that was used as inspiration 
and template for the course design have a very low teaching hours per FTE of approximately 40 hours. 
I argue that this very high level of efficiency is due to the high level of stability in this course; the course 
has had the same examiner for 20 years. 

4.2 The Design Fiction course case study 
The allocated teaching hours was decided as follows, Table 1. 

Table 1. Allocated teaching hours in the Design Fiction course. 

Role Allocated hours Actual used hours 

Examiner 75 55 

Teacher 50 unknown 

Teacher 20 unknown 

Teacher 20 unknown 

TA 72 68 

TA 72 62 

As shown in Table 1, we didn’t use all allocated teaching hours. For the examiner, the majority of the 
teaching hours, approximately 35 hours, was spent on course design and content development. The 
remaining 20 hours were spent on teaching, primarily supervision and feedback. 

Additionally, 43 research papers and articles was read by the examiner to read up on the subject area 
of the course. This took an additional 45 hours, but I regarded this as research time since this work is 
now the foundation for a literature review article on design fiction. 

Our experience as teachers during the course was unproblematic; the course ran its course as planned. 
Our TA’s took their responsibility very professionally and they contributed greatly to the success of the 
course. 

Finally, 39 students registered to the course, and 25 students finalized the course (grade was 
approved/not approved). This gives a pass-through rate of 64%. This can be considered low, but 
compared to other online courses such as the Digital Movie Making course which have a pass-through 
of 70-80% it is more acceptable. Looking more closely at how many concluded the first exercises, and 
who actually finalized the course, there is an almost perfect match, meaning that the ones that never 
ended the course, they actually never started the course. We interpret this as suggestion that we did 
not fail by having students drop-out because the course was badly designed or run. 

Looking at the course evaluations, we did get good evaluation feedback. 

The mid-course evaluation survey had 19 respondents (76% of the active students). On the statement 
“Overall, I am satisfied with the course so far”, 84% said “agree” or “strongly agree” on a five-grade 
Likert scale. On the statement “I feel the course is effective in developing my thinking and skills”, 69% 
said “agree” or “agree strongly”, and on the statement “The course is well structured” 90% said “agree” 
or “agree strongly”. 

The final course evaluation had 10 respondents (40% of the active students). Answering on a similar 
Likert scale, the statement “The course structure is appropriate in order to obtain the learning outcomes 
of the course” got 100% “Mostly agree” or “Definitely agree”, and the statement “The teaching worked 
well” got 90% agreement. Finally, on the question “What is your overall impression of the course”, 80% 
said “Very good” and 20% “Good”. 
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Free text answers from the course evaluation surveys generally gave similar positive response, for 
example “It was one of the most fun and inspiring courses I have ever taken”, “Felt very good and 
structured. It felt like the people involved genuinely enjoyed teaching this topic.”, and “I really appreciate 
how the teachers are very committed to making it a great course”. The negative feedback we got was 
generally of two kinds: minor critique concerning assignments that was not so well written (“More explicit 
and clear descriptions of the assignments” and “Overall the examination felt under development so to 
speak”) and that the students would have wanted a longer course and more content (“it would be good 
to have more seminars” and “I believe we would benefit from having more classes”). 

5 DISCUSSION 
In the following discussion, I describe and discuss the suggested guidelines from the two case studies. 

5.1 Guidelines based on the interview case study 
The interviews conducted with five teacher colleagues resulted in the following guidelines for how to use 
less teaching time while keeping the pedagogical quality. Some of these are relevant for the further 
discussion about the Design Fiction course, so they will be brought up again in the Discussion section. 

1 Sustain stable teacher teams on each course. It takes much effort to be a new examiner for a 
course, and work with new teachers. It takes a couple of years to find the form for a course, and 
to develop a common ground with co-teachers. Therefore 
a. Examiners should be examiners for the same course at least five years in a row, preferably 

even longer. 
b. Each course should have at least one co-teacher working alongside the examiner, having 

shared responsibility for the course. 
c. Configurations of examiner/co-teachers should remain stable for long periods of time. 

2 Sustain a stable employment of teachers. Much mental effort is spent on uncertainty concerning 
short-time employees; therefore, all teachers should be permanently employed, or at least short 
term employments should be avoided. 

3 Base teaching hours on actual course time budgets. There can be quite a big difference between 
how many teaching hours assigned to a course, and how many are actually used for teaching. 
Therefore, basing teaching hours on actually, authentic course time budgets might be a good 
idea. This would also emphasize that a course can take very much time after a major revision, 
compared to the lesser time requirements when the course have not been revised for some time 
and the examiner know the course well. It would also emphasize the difference between fixed 
resources and moving resources, which would give suggestions for how few students the course 
can have and still be efficient. 

4 Use peer assessment. In some courses, much time is spent on failing and then re-examining 
students on quite basic mistakes. Feedback concerning complementing also takes time. 
Therefore, peer assessment can be used to increase the quality of a submission before examiner 
needs to assess it (essentially transferring time from examiner to students themselves). 

5 Consider supervision in groups. In many courses, very much time is spent on individual 
supervision, often stating the same answers over and over again to different students. Therefore, 
group supervision could be efficient, and could potentially also increase learning. 

6 Facilitate grading and feedback with rubrics. Rubrics (there is a tool for this in many learning 
management systems) can make assessment and grading more efficient. It helps reflection and 
some feedback can be given following the template the rubric gives. 

7 Record feedback. It takes long time to write feedback; recording it verbally can be more efficient.  
8 Have a plan for failed students. In some of our courses, much reflection and time is spent on 

managing students that have missed mandatory activities. Therefore, examiners should: 
a. Avoid spending time on why a student misses a mandatory activity 
b. primarily focus on fulfilment of learning outcomes 
c. for each mandatory activity, have a clear plan beforehand of how each student should be 

able to complement it; have standard text templates for student communication 
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9 Decrease the number of mandatory activities. For most of ours courses, keeping track, assessing, 
and examining students is a large part of the work hours. 

10 Re-write course syllabus. In some of our courses, much effort is spent on doing work-arounds 
because of faulty course syllabus. Therefore, all examiners should review and if needed rewrite 
their course syllabus. 

11 Simpler grading scheme. In some cases, using a multiple-level grading scheme can take longer 
time then using a simpler scheme such as u/g/vg or fail/approved. Therefore, a simpler grading 
scheme can be useful, as long as it corresponds well to the pedagogy of the course. 

5.2 Guidelines based on the experiences from the Design Fiction course 
These are the most important takeaways, and my tentative suggestions for efficient and successful 
course design under high time pressure. 

a) Use an existing course as template for overall structure and/or pedagogical method. 
b) Don’t spend too much time on meetings. Instead, have an examiner with the mandate and support 

to take quick top-down decisions. If everyone in the teacher team agrees on a quick and efficient 
decision-making, then it is possible. 

c) Make extensive use of highly skilled teaching assistants, for both supervision and part of the 
grading. 

d) Be a curator of content, not a producer. We did record a few lecture videos, but to a large extent 
we relied on video and text from other academics. 

e) Rely on students to facilitate their own seminars; we had one teaching assistant that supervised 
a set of several parallel seminar groups. 

f) Don’t schedule too many learning activities. 
g) Use a well-designed text-based forum for all communication, both among teachers and teacher-

student (we used the chat tool Slack in the Design Fiction course). 

6 CONCLUSION 
A conclusion is that it is possible to design and run a successful university course with pedagogical 
quality, despite very short development time and few teaching hours per student and course credit. In 
the Results and Discussion sections I present several suggestions that can contribute to this. 

However, we also need to give a few words of warning. There are of course dangers with focusing too 
much on quick and efficient course planning and teaching. You can do mistakes. The quality can suffer. 
Creative processes, such as creating a new course, often takes time, and excessive demands for higher 
work efficiency might lead to less innovation. I am highly aware of the need for thoughtful reflection in 
higher education. However, it is primarily the students that should be reflective over the course topic, 
and maybe not always teachers that should dwell extensively over course structure. I am also aware 
that different teachers work at very different pace. The breakneck course development worked well in 
our case, but we know that it would not fit all of our teacher colleagues. Efficient course work should not 
rely on creating stress. Efficiency should come from smart solutions and should primarily be used to 
release time (for example so teachers can spend more time with students in supervision or feedback 
sessions). The point is not to run faster, but to find a bicycle. 

Also, we were lucky with many parts of the course, not the least that we managed to hire two very 
professional teaching assistants. Also, during the short three-week development period we didn’t run 
into any disagreements among the teachers. Had we not been lucky in these regards, we might have 
very well failed instead! 

ACKNOWLEDGEMENTS 
The good collaboration with the three co-teacher colleagues – Mohammad Obaid, Mafalda Samuelsson-
Gamboa, and Mehmet Aydin Baytas – at the Design Fiction course gave crucial input to this paper, as 
well as the collaboration with our excellent teaching assistants Sjoerd Henricus Arnoldus Hendriks and 
Yacintha Aakster. A deep appreciation especially to Mafalda Samuelsson-Gamboa, as well as Maria 

4069



 

 

Sunnerstam, pedagogical developer at the Pedagogical Development and Interactive Learning unit, 
University of Gothenburg, for reviewing this paper and suggesting important revisions. 

REFERENCES 
[1] Eriksson, L. and U. Heyman, Resurser för utbildning och forskning. 2014. 

[2] Meyer, M.W. and D. Norman, “Changing Design Education for the 21st Century”. She Ji: The 
Journal of Design, Economics, and Innovation, vol. 6, no. 1, 2020. 

[3] Dippe, G.n. and D.-E. Zackrisson, Den närvarande läraren. 2006, Utbildnings- och 
forskningsnämnden för lärarutbildning: Göteborgs universitet. 

[4] Brommesson, D., et al., Att möta den högre utbildningens utmaningar. 2016, Institutet för 
arbetsmarknads- och utbildningspolitisk utvärdering. 

[5] Brannick, T. and D. Coghlan, ”In Defense of Being “Native”: The Case for Insider Academic 
Research”. Organizational Research Methods, vol. 17, no. 3, 2014. 

[6] Stöhr, C. and T. Adawi, “Flipped Classroom Research: From “Black Box” to “White Box” Evaluation”. 
Education Sciences, vol. 8, no. 22, 2018. 

[7] Eriksson, T., ”Omvänt klassrumsmetodik för att sammanbinda teori och praktik i medieutbildning”, 
in Konferens för Medieproduktion. 2016: Trollhättan, Sweden. 

4070



 

 

COVID-19: EFFECTIVENESS EVALUATION NEW CONCEPT OF 
COMBINED LEARNING FOR OB/GYN RESIDENTS UNDER 

QUARANTINE RESTRICTIONS 

V. Artyomenko1, K. Nitochko1, Z. Chumak2, M. Shapoval1, A. Kozhukhar1, L. 
Mnih1, N. Nastradina2 

1Odessa National Medical University (UKRAINE) 
2Odessa Maternity Hospital № 5 (UKRAINE) 

Abstract 
Introduction. The COVID-19 pandemic has been going on in Ukraine and around the world for more 
than a year. This process wasn’t unnoticed by Odessa National Medical University (ONMedU), where a 
new concept of combined postgraduate education for OB/GYN residents was introduced at the 
Obstetrics and Gynecology department. 

Goal. To analyze the new combined concept effectiveness of postgraduate education for OB/GYN 
residents in quarantine through COVID-19, which includes innovative approaches to the educational 
process connected with traditional teaching methods at the Department of Obstetrics and Gynecology 
ONMedU. 

Materials and methods. The research involved 139 residents who studied at the Department of 
Obstetrics and Gynecology ONMedU in 2020-2021 under the new concept of combined learning due to 
quarantine restrictions (Group I), and 132 OB / GYN residents who studied in 2018 - 2019 for traditional 
full-time educational program (group II). The learning outcomes and assessment of 139 residents of OB 
/ GYN (І group) have been analyzed with the help of imitational virtual platforms for obstetricians-
gynecologists, birth simulators, virtual operation room and virtual labor room. The new concept of 
combined learning included:  

1 Interactive online lectures, classes via video using pre-loaded information: presentations, videos, 
photos, cardiotocograms, partograms, etc., current and final (monthly) test controls, preparation 
for the STEP-3 licensing exam using Microsoft Teams and Office 365 cloud services, which are 
accessible to all teachers and residents under personal accounts.  

2 Practice in the Simulation Center of medical care for obstetric pathologies (hypotonic bleeding, 
eclampsia, resuscitation of the newborn, CPR of pregnant women, dystocia of the shoulders, 
assistance with pelvic presentation of the fetus) both individually and in groups (teamwork). They 
underwent seminar (10%) and practical (90%) classes for normal and pathological labor, 
obstetrical operations, urgent cases and emergencies in obstetrics with several different 
assessment protocols, including initial and final testing. Practical skills mastery assessment was 
conducted in the OSCE format. Team work with changing roles using video-monitoring and 
debriefing by case-study check-lists (29 positions; from 2 to 5 points for each).  

3 Personalized work in clinics with curators (1 curator for 5 residents) according to an individual 
schedule with observance of all anti-epidemic measures.  

Results. The average group I age was 23.1  ±0.78 years, and the second group age was 23.7  ±0.65 
years (p> 0.05). The average diploma score on a 5-point scale in group I was 3.9  ±0.11 and in group II 
- 4.1  ±0.15 (p> 0.05). Both groups were homogeneous in age and baseline in the diploma. Group I 
interns showed significantly better results of the STEP-3 licensing exam compared to group II: average 
score 77.4%, obstetrics and gynecology subtest - 80.9% (group I); 70, 8% and 72, 7% respectively 
(group II). Attendance at lectures and online classes in group I was 99, 5%, in group II - 84, 3%. When 
assessing practical skills individually significantly better results were also obtained in group I - 84.5% 
compared to group II (72, 3%); when assessing teamwork in group I, the best results were obtained at 
CPR stations of pregnant women, hypotonic bleeding and eclampsia. When assessing the theoretical 
knowledge on a 5-point scale, no significant differences were found between the groups: 4.2  ±and 4.4 
±, respectively. 

Conclusions. The new model of mixed learning has demonstrated its effectiveness in training resident 
obstetricians and gynecologists, making the most of the advantages and minimizing the disadvantages 
inherent in distance education. 
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1 INTRODUCTION 
The COVID-19 pandemic has been going on in Ukraine and around the world for more than a year. The 
educational community is in dire need of new approaches to learning with a limited number of classes, 
higher education institutions teachers and higher education students due to quarantine restrictions 
switched to learning using distance technology[1, 2]. 

Distance learning technologies are not a new phenomenon today. In the world in recent decades, the 
rapid modern web technologies development, global information networks, the Internet dominance has 
contributed to the transformation of classical learning and the rapid emergence of new approaches to 
teaching in higher education. Distance learning is a promising education area in the modern world 
realities, which, if necessary, can ensure the educational process continuity in emergencies, when 
classroom studies are impossible[1, 3]. In addition, without the widespread introduction of online 
technologies and fundamental changes in approaches to the studies organization in educational 
institutions, it is almost impossible to ensure compliance with basic requirements for higher education, 
namely its accessibility and inclusiveness, flexibility for certain applicants categories who work, have 
children, etc. to introduce dual education and individual learning trajectory of each individual applicant[4, 
14]. 

Distant technologies undoubted advantages use includes the ability to build a lifelong learning and 
information exchange systems variety for a wide participants range in the educational process, time, 
location, age, social status regardless. Distance education is more cost-effective for both higher 
education and universities, as students do not spend money on accommodation and travel to primary 
school, and educational institutions no longer need to provide educational facilities, it becomes more 
flexible to schedule classes, with a constant and educational and methodical fast updating base 
possibility. The latest technologies can provide an individual approach and the opportunity to learn at 
their own pace for each student, choose to study several courses simultaneously and in parallel, provide 
access to educational materials (video lectures, abstracts, correspondence with teachers, etc.), which 
can be returned and revised if necessary), communication mobility with teachers not only in person but 
also online. The educational process takes place for students in a comfortable, calm environment, which 
reduces stress, because there are no certain psychological barriers that can be felt by some students 
in a traditional audience[1, 4, 6, 7, 10]. 

Well, one of the main advantages - distant education makes it impossible to get infected in modern 
conditions with the SARS_CoV_2 virus during training. 

At the same time, the active online segment spread in education is accompanied by controversial 
assessments. In addition to the fact that universities are gradually losing their "social function", online 
learning using digital technologies has a number of disadvantages and limiting factors[4, 7]. 

Dependence on technical means of teaching, high-quality and fast Internet, lack of group work in online 
lectures, sometimes weak students motivation to study and master the material, low technology mastery 
level by teachers and students, which makes it necessary to create "technical support" groups. 
Compilation of videos, multimedia training courses, etc. (certain costs), lack of reliable criteria for 
evaluating students, the integrity and identification problem, which sometimes arises during testing and 
answers - this is a non-exhaustive list of problems facing universities around the world process using 
remote technologies[4, 5, 7]. 

Speaking specifically about medical education, one of the main future doctors online training 
disadvantages is the inability to practice hands-on and communicative skills and abilities, teamwork and 
communication with real patients. Distance learning cannot fully ensure the clinical disciplines practical 
aspects mastery, because no modern computer simulator can replace the physical skills development 
on the phantom under the teacher’s supervision and then at the patients’ bed[1, 2, 4, 8, 9, 15, 16]. 

What are the solutions to these problems today and is there a significant difference in knowledge 
between traditional learning and distance learning? These issues were particularly acute for medical 
institutions around the world during the COVID-19 pandemic and did not go unnoticed at Odessa 
National Medical University, where a new mixed postgraduate training model for resident obstetricians-
gynecologists was introduced at the Department of Obstetrics and Gynecology. In such conditions, one 
of the main tasks was to organize a high-quality and safe educational process with the online 
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technologies help, reduce the number of classes, conduct trainings among teachers, organize and 
motivate residents to study. After all, the world's leading universities experience shows that quality 
medical education is possible with a significantly smaller classrooms number with the rational online 
technologies use, appropriate methodological support and effective direct and indirect forms interaction 
combination between students and teachers in the form of mixed learning[11, 12 , 14, 16]. 

Objective. Make a new mixed model comparative effectiveness analysis of postgraduate obstetricians-
gynecologists training in quarantine through COVID-19, which includes digital technologies, resources 
and innovative approaches to the educational process, and traditional teaching methods at the 
Department of Obstetrics and Gynecology Odessa National Medical University. 

2 METHODOLOGY 
The study involved 139 residents who studied at the Department of Obstetrics and Gynecology Odessa 
National Medical University in 2020-2021 under the new model of mixed learning due to quarantine 
restrictions (Group I), and 132 resident obstetricians-gynecologists who studied in 2018 - 2019 for 
traditional full-time educational program (group II). The learning outcomes and assessment of 139 
residents of OB / GYN (І group) and 132 resident obstetricians-gynecologists (group II) have been 
studied with the help of imitational virtual platforms for obstetricians-gynecologists, birth simulators, 
virtual operation room and virtual labor room. 

The new mixed learning model for resident obstetricians and gynecologists included: 

1 Interactive online lectures, classes via video link using pre-downloaded information: 
presentations, videos, photos, cardiotocograms, partograms, etc., current and final (monthly) test 
controls, preparation for the licensing exam STEP-3 with using Microsoft Teams. Microsoft Teams 
is a program for teamwork in Office 365, which allows team members to interact, share 
information in a common workspace, conduct online lectures, set tasks, communicate in a social 
network, etc. Odessa National Medical University uses cloud services Office 365, to which all 
teachers and students have access under personal work accounts. 
Theoretical classes at the Department of Obstetrics and Gynecology (lectures, seminars, practical 
classes) with residents were conducted in an online learning environment created using the tool 
Microsoft Teams. Previously, Class-type teams were created for each academic group of 
residents, as well as events in the Calendar according to the interns schedule. 
Lectures, theoretical seminars were organized via video using pre-loaded information: 
presentations, videos, photos, cardiotocograms, partograms, etc. During the online lesson, the 
teacher explains the topic, interviews residents, corrects their answers. Also in practical classes 
in obstetrics and gynecology, interns solve situational problems, study algorithms for care in 
various pathological conditions in obstetrics and gynecology, work in groups on a specific task in 
the space for joint work (13) (partogram in pathological childbirth, for example, when clinically 
narrow pelvis, labor weakness, if necessary, labor, distress, etc.). 
Sectional control classes for interns were conducted in the testing form with automatic results 
evaluation (using Office 365 Forms, creating forms with questions on topics according to the 
calendar-thematic plan) and by solving clinical problems and written answers to questions in the 
Tasks tab. Test results were converted into scores according to evaluation criteria. After checking 
the completed tasks, the teacher sends individually to each resident feedback on the work done, 
their comments and assessments. 
Thus, the interaction of the teacher and the resident obstetrician-gynecologist in the distance 
learning system was through a message in the chat Microsoft Teams, which encourages the 
teacher to search for new dialogic communications, allows each teacher to develop an individual 
method of presenting material on obstetrics and gynecology, constantly improving their 
pedagogical skills. 
Microsoft Teams allows students to learn both synchronously and asynchronously, which is a 
significant benefit of this tool. Videos of lectures, classes are stored and available for viewing / 
download at any convenient time to each team member. The Stream application is actively used 
to exchange videos of classes and lectures between groups. 
Preparation for the STEP-3 licensing exam in Group I was also carried out using the Microsoft 
Teams application. During the video-communication classes with the residents, the obstetrics and 
gynecology issues were analyzed from the STEP-3 test database of the past years, which is 
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publicly available on the website of the Ministry of Health. More than 1,200 questions from the 
STEP-3 open test database in the past years have been transformed into forms of 200 questions 
each, which were used for monthly interns obstetricians and gynecologists preparation level 
monitoring for the licensing exam. The order of questions in the form for each individual 
respondent was set in advance. Answers to the form questions could be sent only from your own 
university account, and a time limit for answers was set, as close as possible to the real exam. A 
total of 6 controls were conducted during the preparation. 

2 Practice in the Simulation Center of practical skills and medical care standards for obstetric 
pathologies (hypotonic bleeding, postpartum hemorrhage, preeclampsia, eclampsia, 
resuscitation of the newborn, pregnant women CPR, shoulders dystocia, amniotic fluid embolism, 
pulmonary artery thrombosis, assistance in breech fetal presentation). 
A safe and reliable educational environment for practicing skills by interns at the Department of 
Obstetrics and Gynecology of Odessa National Medical University was provided by an interactive 
birth simulator, interactive mannequins for newborns and children 6 months to master 
cardiopulmonary resuscitation, mannequins for breast cancer examination, 3-D haptic virtual 
simulator for endoscopic surgery and hysteroscopy, simulators for suturing the skin, simulators 
for mastering basic laparoscopic interventions. 
Classes at the Simulation Center were conducted both individually and in groups (team work) in 
compliance with all anti-epidemic requirements. They underwent seminar (10%) and practical 
(90%) classes for normal and pathological labor, obstetrical operations, urgent cases and 
emergencies in obstetrics with several different assessment protocols, including initial and final 
testing. Practical skills mastery assessment was conducted in the OSCE format. In total, 7 OSCE 
stations were established to assess the resident obstetricians and gynecologists practical 
competencies: normal delivery, objective research methods in obstetrics and gynecology, 
eclampsia, pregnant women CPR, hypotonic bleeding, operative vaginal delivery, oncology 
prevention in gynecology. Team work with changing roles using video-monitoring and debriefing 
by case-study check-lists (29 positions; from 2 to 5 points for each, max rating for the station - 
100%). 
The training takes place regardless of the clinic's work schedule and quarantine restrictions, part 
of the teacher's functions was taken over by a virtual simulator. 

3 Personalized work in clinics with curators (1 curator for 5 residents) according to an individual 
schedule with all anti-epidemic measures observance (13). 

3 RESULTS 
The average first group residents age was 23.1 ± 0.78 years, at the second group age was 23.7 ± 0.65 
years (p> 0.05). The average diploma score on a 5-point scale in group I was 3.9 ± 0.11 and in group II 
- 4.1 ± 0.15 (p> 0.05). Both groups were homogeneous in age and baseline graduation grade point 
average. The relatively low average grade point average residents obstetricians and gynecologists of is 
objectively explained by outdated approaches to the postgraduate education organization in medical 
schools of Ukraine, medical university’s lack of rating distribution graduates and should be corrected in 
the near future by introducing a new residency model for 2022. 

Group I interns showed significantly better results of the STEP-3 licensing exam compared to group II: 
average score 77.4%, obstetrics and gynecology subtest - 80.9% (group I); 70.8% and 72.7%, 
respectively (group II) (p <0.05) (Fig. 1). Thus, the advantage of using remote technologies in 
preparation for the licensing exam over traditional methods (analysis of problematic questions from the 
open database of tests in practical classes, self-training of residents on test questions on the website of 
the Ministry of Health) is obvious. 

When assessing the theoretical knowledge on a 5-point scale, no significant differences between the 
groups were found: 4.2 ± 0.15 and 4.4 ± 0.09, respectively. Good I group theoretical knowledge 
obstetricians and gynecologists residents results can be explained by the distant learning flexibility: 
residents work at a convenient time at a convenient pace. Each resident can study as much as he 
personally needs to master the material. Asynchrony, mobile communication with the teacher, the 
availability of the training course at any time certainly contribute to better mastering of theoretical 
material. 
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Attendance at lectures and online classes in group I was 99, 5%, in group II - 84, 3%. The results 
obtained are directly related to such distance learning features as parallelism and remoteness. 
Parallelism implies that training can take place in the process of combination with additional professional 
activities (part-time work, duty in clinics), as well as under certain personal circumstances (during child 
care, temporary incapacity for work, etc.), which is especially relevant at the postgraduate level stage of 
education. In addition, the distance from the resident's location to the educational institution is not an 
obstacle to an effective educational process. 

When assessing practical skills individually significantly better results were obtained in group I - 84.5% 
compared with group II (72, 3%). 

 
Fig. 1. The results of the licensing exam STEP-3 in the studied groups. 

When evaluating teamwork in group I, the best results were obtained at pregnant women CPR stations, 
hypotonic bleeding and eclampsia stations (table 1). 

Table 1. Results of OSCE (team work) in the studied groups 

OSCE station І group, N=139, % ІІ group, N=132, % р 

Normal childbirth 88,4 87,8 >0,05 

Objective research methods in obstetrics and 
gynecology 89,1 89,8 >0,05 

Eclampsia 85,7 72,3 <0,05 

Pregnant women CPR 80,2 69,4 <0,05 

Hypotonic bleeding 87,6 70 <0,05 

Operative vaginal delivery 75,5 77,6 >0,05 

Cancer prevention in gynecology 79,4 80,2 >0,05 

And this is certainly related to the key stimulating interns training aspects: training individualization, 
providing feedback to residents on the results of training, a variety of clinical situations, the repeated 
practical skills possibility, integration with the training program, choice difficulty level for interns. 

Significant practicing skills advantages by residents obstetricians-gynecologists in the Simulation Center 
include an objective achieved skill level assessment, reduced stress during the first self-manipulations, 
unlimited repetitions for skills development, care practice standards for rare and those life-threatening 
pathologies (hypotonic bleeding, eclampsia, resuscitation of the newborn, etc.).[13, 15, 16]. 

80,9

72,7

77,4

70,8

І 
group

ІІ 
group

Results of the license exam STEP- 3
subtest  % general %

4075



 

 

4 CONCLUSIONS 
Qualitatively organized mixed learning allows each teacher to develop their own individual presentation 
of material, constantly develop and improve pedagogical skills. 

In turn, residents have the opportunity to study regardless of quarantine restrictions, provided with wide 
access to educational resources and non-traditional informational sources, which increases the 
independent work efficiency, motivates and allows to find new opportunities to master the specialty 
"obstetrics and gynecology". 

Based on the work during quarantine restrictions analysis, the main strategic mixed learning introduction 
directions for interns by the Department of Obstetrics and Gynecology of ONMedU are determined: 
appropriate information and methodological support development of the learning process in mixed 
learning, reflection of distance learning technologies in curriculum and program training internships in 
the specialty "Obstetrics and Gynecology", advanced training of teachers in the field of digital 
technology, preservation of remote technologies in preparation for the licensing exam STEP-3. 

Qualitatively organized mixed learning at the postgraduate stage, despite a number of shortcomings 
allows to ensure harmonization of educational programs, constant monitoring of education quality, 
demonstration of individual courses to potential entrants - graduate students, who want to choose 
specialization in obstetrics and gynecology, possible commercialization. 

The new mixed learning model, introduced at the Department of Obstetrics and Gynecology of Odessa 
National Medical University during quarantine restrictions through COVID-19, has demonstrated its 
effectiveness in training residents obstetricians-gynecologists, maximizing the benefits and minimizing 
the disadvantages of distance education. 

Mixed learning makes it possible to bring the provision of educational services at Odessa National 
Medical University to the level of world standards at an accelerated pace. 
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THE BAREFOOT LECTURER - RECORDING LECTURES IN VIRTUAL 
REALITY 

M. Eriksson 
Chalmers University of Technology (SWEDEN) 

Abstract 
The art and craft of recording video lectures have been highly established and refined, as well as how 
and for what we should use it. I have myself recorded four sets of lectures and workshops for as many 
different courses, mostly for flipped classroom, all in all over twenty hours of lectures. I have also been 
Studio Director for Kuggen Medialab at Chalmers University of Technology for 10 years, helping other 
teachers to record, and planned a dozen of the universities video studios. 

During 2020 and 2021 I have started to record lecture videos in a completely different way, in virtual 
reality instead. In this paper I will report on experiences and conclusions concerning this approach. 
Virtual reality (VR) is a technology were the user wears a VR headset covering the eyes, and other 
hardware such as hand controllers, and the illusion is that the user experience being surrounded by an 
immersive, interactive virtual world. You the user are visible inside the environment as an avatar, a 
virtual human. What happens in this VR environment can be recorded. There are many different 
procedures, but the following three are the ones we have evaluated. 

Why would anyone prefer a VR recording instead of a video recording? The big difference is that the 
lecturer is seen as an avatar and not as a human, and that impossible things can be displayed such as 
having interactive 3d models visualize what you are talking about. Feedback on our lecture recordings, 
as well as literature on users’ preferences regarding avatar realism, suggest that learners/viewers are 
highly divided in their preferences. Many are critical against the lack of seeing the presenters face, and 
thus missing out on both an emotional connection and parts of their body language and facial 
expressions. Others find the VR lecture to be different, engaging and simply “fun”. There is an interesting 
connection to be made to Vtubers, that is, YouTube influencers that choose to present as avatars and 
not via video. 

Recording a lecture in VR is very casual: I have literally done in barefoot several times. But it is also 
time consuming to learn how to set up and every time you prepare a recording. We definitely don’t 
recommend it for everyone. But we believe it can be a useful tool in the toolbox for when you want to try 
something different. 

Keywords: Lecture capture, virtual reality, recording, lecture. 

1 INTRODUCTION 
The arts, crafts, and technologies of recording lectures on videos is now very well established. From a 
pedagogical viewpoint we also know well why we record lectures and what advantages in a learning 
activity we can anticipate, as well as some of the potential risks. In parallel, virtual reality have been 
slowly developing, and have now started to reach a technological plateau with some, albeit limited, 
spread among mainstream consumers. Virtual reality is also available at many research labs and in 
general in higher education. The author of this paper has worked with both technologies and is familiar 
with their affordances and potentials, and now when the technical development has made it possible to 
give and record lectures in virtual reality, this raises the question whether we should do this. Can lectures 
be given in virtual reality? Can they be recorded in virtual reality? Yes, they can, so the (more interesting) 
follow-up questions are how and to what effect. What are the challenges and possibilities, both 
technically and pedagogically? What are the advantages and disadvantages for the teacher and for the 
student? My observations from a small-scale action research intervention suggests some of the 
answers. Fig. 1 shows one of the recordings that are being discussed and illustrate how a lecture 
recorded in virtual reality can look. 
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Figure 1. The author giving a lecture in the VR application Mozilla Hubs. 

2 BACKGROUND – PRACTICAL ASPECTS OF RECORDING LECTURES ON 
VIDEO AND IN VIRTUAL REALITY 

As noted in the introduction, the arts and crafts of recording lectures on video is very well established. 
The hardware – primarily cameras, microphones, and studio lights – is technologically mature and is 
available in a wide range from very inexpensive and easy to use to professional broadcast quality levels. 
Since both laptops and smartphones generally have cameras and microphones of acceptable quality 
the offer a simple and highly portable set-up to record simple videos. The software – primarily editing 
tools – is also mature and comes in a wide range from simple and inexpensive to complex and 
expensive. Different creative methods of setting up and combining recorded content also is well 
established, for example the widely used screen recording with a picture-in-picture insert of the lecturer’s 
face [1]. 

There are some problems with recording lectures on video, as will be presented in the results section. 
Just to briefly mention them here, the most important issues are some difficulties in finding suitable 
middle-range cameras, difficulty in finding a sweet-spot between complexity and capable video editing 
software, as well as the expectation some teachers have that recording a very high-quality video should 
be as simple as clicking on a button with no time invested in actually learning the technology. These 
issues are based on my observations working with recording lectures for some time. 

2.1 Previous experience with recording lectures on video 
I have been working with movie production since early 2000, and will briefly list the hands-on experience 
gained from this work related to lecture recording. This is the experience I brought into the work with 
recording lectures in virtual reality, and some of the results that will be brought into the final Discussion 
chapter will be from participatory observations of these practices. They have all been a part of my 
employment at Chalmers University of Technology and University of Gothenburg (these two higher 
education institutions share employees, departments, and courses to a large extent). 

2012 – onwards; Studio Director for Kuggen Medialab, a media studio used for, among other things, 
recording lectures and producing virtual reality applications. 

2019; recording my own instructional videos for the learning management system Canvas (25 
instructional videos, a total of three hours) 

2017; recording my own lectures and instructions for the course Graphical Interfaces (20 lectures, a 
total of seven hours) 

2016 – 2017; project leader for the ”Recording Rooms” project, designing and installing eight simple 
video recording studios for teachers at University of Gothenburg 

2015; recording my own instructional videos for the learning management system PingPong (30 
instructional videos, a total of three hours) 
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2012; recording my own lectures and instructions for the course Digital Movie Making (20 lectures and 
30 instructional videos, a total of eight hours) 

2006 – 2008; project leader for “Infrastructure and design for e-learning applications”, developing 
methods to record instructional videos. 

2.2 General characteristics of virtual reality 
Virtual reality (VR) is the technology for immersing a user in a virtual environment. This is usually done 
with a VR headset (head-mounted display) which the user wears on her head and across the face. 
Through the VR headset the user sees the virtual environment surround her, and by motion tracking the 
headsets pointing direction the illusion of looking around in different directions are created. Audio 
headphones are usually added as well to immerse the user in the sound from the virtual environment. 
Interactivity is commonly a part of the experience, as will be described in the Theory section. VR was 
first developed in the late 1960’s [2] and had its first hype cycle in the late 1980’s. Then the technology 
was technically rudimentary and very expensive, and thus primarily confined to research laboratories. 
The second hype cycle of VR started in the early 2010’s when Oculus launched their first VR headset 
Oculus Rift. This was and is an affordable VR headset, raising the hope for widespread consumer 
adoption of VR. Facebook bought Oculus in 2014 and have since then developed the technology, 
emphasizing low-cost, ease of use and portability. Their latest Oculus Quest 2 is a stand-alone, 
untethered VR headset, meaning that it doesn’t need a powerful computer as support, and it is very 
quick and easy to bring along, to start up and put on. However, it also means that the rendering quality 
and the complexity of the virtual environments are somewhat limited. Also, Facebook have been met by 
extensive criticism and doubt due to its surveillance capitalism-based business strategy [3]. There are 
other providers of consumer level VR headsets, such as HTC and Hewlett-Packard. 

3 THEORY – PEDAGOGICAL AND CREATIVE ASPECTS 

3.1 Recording lectures on video – the good, the bad and the purpose 
As outlined in the Background section, recording lectures on video is a well-established practice, and 
during the covid-19 pandemic and the different universities lockdowns that were in place – even in 
Sweden – this practice became even more widespread in the emergency distance teaching that 
universities adopted worldwide [4]. Now when many lockdowns and restrictions are lifted, we see 
widespread discussions about what the “new normal” will be, and one of the conflict points is whether 
video recordings of lectures will remain in use, or if teachers should go back to in-person lectures [5]. 

However, it should be emphasized that recording lectures on video have been a common practice for a 
long time before the pandemic. This have been attributed to different pedagogical methods. Flipped 
classroom is one of these pedagogies which have been highly connected to recording lectures, to the 
extent that many teachers erroneously believe flipped classroom require recording of lectures. However, 
the basic principle of flipped classroom is that students are introduced to new topics, frameworks, 
models and terminology at their own pace (for example via video recordings, but also other media such 
as written texts), and then these are discussed, applied, or in other ways engaged with together with 
other students and the teacher. Traditionally, the order has been reversed (the teacher introduce 
students to a new subject in class, and then the students continue alone and unguided), hence the term 
flipped classroom [6]. Recorded lectures have also been used to a large extent in the contact of flexible 
learning, with the argument that different learners require different kind of media, and therefore video is 
a one of the ways to complement the more traditional use of written text [7]. Finally, MOOCs have also 
been to a large extent associated with recorded lectures. MOOCs (Massive Open Online Courses) as a 
course delivery form and pedagogical approach that are designed to allow basically unlimited numbers 
of students. Therefore, practical issues such as lecture hall size and available teacher time have 
mandated that MOOCs are essentially always online, and to a very large extent utilizes recorded 
lectures, often combined with quizzes and simpler peer assessed assignments [8]. 

As a part of the MOOC project that Chalmers had in 2016 – 2017 I did an interview study with 50 MOOC 
participants, as well as a smaller number of students from my own flipped classroom course Digital 
Movie Making [9]. A number of advantages with recorded lectures was pointed out from the students 
perspective, primarily mundane but important practical advantages such as the ability to paus and 
rewatch the video, and also the full flexibility in space and time (being able to watch the lectures anytime, 
anywhere). From the teacher’s perspective it is a drawback that recording and editing high quality video 
takes much time, and it can be an advantage that once the recordings are done no more time needs to 
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be spent on giving lectures, and the time can instead be spent on interacting with students in for example 
seminars or supervision (which is the point with flipped classroom) [7]. Other concerns with recording 
lectures can be legal requirements concerning following copyright and accessibility requirements 
(especially concerning the need for closed captioning). 

As mentioned earlier, a certain kind of dichotomy seems to be emphasized in the contemporary 
discussions concerning recording lecture, resulting in a dramatization of the difference between 
recorded lectures and in-person lectures. However, it should be emphasized that this is to a large extent 
an issue with delivery method. A lecture is a lecture, regardless of whether it is recorded or given live. 
Naturally, there are some affordances offered by the different mode, such as the advantage of asking 
direct questions during an in-class lecture, and the advantage of pausing and rewatching for a recorded 
lecture. But beyond that, the difference is primarily practical concerns around the delivery method (for 
example, a recorded lecture being available unrestricted by space or time). 

Diane Laurillard have proposed a theoretical framework with pedagogical patterns that categorize 
different learning activities into the following: learning through acquisition, inquiry, discussion, practice, 
and collaboration [10]. The following is a very brief description of these patterns. 

• Learning through acquisition. The teacher provides narrative explanations or descriptions which 
the student takes part in. According to Laurillard, this should preferably be supplemented by one 
or more of the other patterns, and it is vital that the teacher confirms and verifies that the narrative 
has been understood. 

• Learning through inquiry. The teacher gives the students a challenge to explore a question and 
formulate answers, with the guidance from the teacher. 

• Learning through discussion. The teacher creates a careful plan and set-up for a fruitful discussion 
about specific topics between students, often but not necessarily with the teacher acting as 
facilitator.  

• Learning through practice. The teacher creates a goal-oriented task or project that through its 
design give students experiential learning and intrinsic feedback from the situation itself. 

• Learning through collaboration. According to Laurillard, collaboration combines all other forms of 
learning, especially discussion and practice. 

Note how recorded lectures and in-class lectures, as well as written text, all fall into only one of these 
categories; although considered widely different, these three delivery methods is all acquisition. This 
perspective renders the difference between recorded lectures and in-person lectures less dramatic. 

3.2 Presence and interactivity in virtual reality 
Two fundamental aspects of virtual reality are presence and interactivity. These concepts will now be 
briefly explained since they form the foundation for anything that is done in virtual reality, even though 
they have little direct impact on recording lectures in VR. However, they do have an implicit and indirect 
impact. 

Presence is the feeling of existing in environment other than the actual place that the physical body is, 
of extending, projecting somewhere else. The concept has its origin in research on telepresence, where 
mediating technologies such as video, audio and tactile feedback create the sensation of being in a 
remote, actual environment. Presence is the sense of projecting into an environment that seems 
believable, realistic, and engaging [11]. According to Witmer and Singer [12] presence is the “subjective 
experience of being in one place or environment, even when one is physically situated in another”. In 
social VR, VR experiences where you can meet and interact with other users, you have a combination 
of this, since you yourself experience the presence in the virtual environment where you meet, but your 
remote presence is thus also brought into the same virtual place as the other participants, from their 
viewpoint [13]. 

Interaction is a fundamental aspect of presence in VR. Interaction means agency, and there are three 
different levels of agency in a VR experience. The most basic interaction is looking around, enabled by 
the tracking of the VR headsets direction in the three spatial axes (x, y and z), referred to as 3 DoF 
(Degrees of Freedom). Secondly, the user can move through the environment, providing a spatial 
interaction between user and world, mimicking what we expect in an actual environment. This is done 
by tracking the VR headsets direction and position in three axes, referred to as 6 DoF. Thirdly, the users’ 
agency in the world, the interaction with objects in the world, partly determines the level of presence 
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[14]. It could also be argued that there is a fourth level of interaction in the form of social presence, the 
awareness of other participants being co-present in the virtual environment [15]. 

3.3 How to record lectures in virtual reality 
As described in the Background section, VR is a technology that immerse the user in a virtual 
environment, so that when looking around, all you see is the immersive, interactive virtual world. You 
the user are also visible inside the environment as an avatar, a virtual human [16]. You can see yourself 
to some extent (often limited to only seeing your virtual hands when you have your physical hands in 
front of you – assuming that you use motion tracked hand controllers), others can see you when sharing 
the same environment (if using a social VR application that includes the co-presence ability), and what 
happens in the VR environment can also be displayed on a normal 2d monitor. Hence, it can also be 
(screen) recorded. There are a few different procedures for recording VR experiences, but the following 
three are the ones we have evaluated. 

• Position a virtual camera inside the VR environment, and then give your lecture in front of this, 
with your slide deck or other content (such as 3d models) displayed behind you. This is easy to 
do on your own. Some VR applications have a camera feature (for example BigScreen), but 
otherwise it is easy to create a virtual camera equivalence by logging into the same environment 
with two user accounts, two devices and thus appear as two avatars. One of these avatars will 
act as camera. The end result is a 2d video showing the view of your avatar and the environment. 
The camera avatar can enter the environment in 2d mode (possible in some social VR 
applications, such as Mozilla Hubs and Altspace VR), but for the lecturer avatar you should enter 
the environment via a VR headset. 

• A similar set-up can be done, but with a partner that controls the camera avatar. In this case one 
person gives the lecture, and the other act as a “camera operator” inside VR. The end result is 
quite similar to the first alternative but being able to move the camera (and also have additional 
cameras) opens up for more varied editing. The camera operator can enter via a second VR 
headset, but it is often recommended that the camera operator use 2d mode since it is easier to 
achieve good camera control, and for example hold the camera still. 

• A third option is to record the VR experience itself. This is a feature that very few social VR 
applications have implemented, but it can be done for example in the educational/social VR 
platform EngageVR. When the recording is done in this way, the end result will not be a 2d video, 
but rather it is a copy of the event in the 3d virtual environment. It can be replayed by the 
learner/viewer by entering the environment with a VR headsets and start the playback. The 
learner/viewer can then walk around in the recording, as if they were ghosts watching an event 
being played out before them. 

So far, the distribution of lectures recorded in VR is very limited, and only a few cases are well-known. 
The organization Educators in VR (https://educatorsinvr.com/) is promoting VR for learning in many 
different ways, and offer guides, lectures and presentations for teachers. Most of their events takes 
place in AltspaceVR, and they frequently record these and publish on their YouTube channel 
(https://www.youtube.com/c/EducatorsinVR). Another case is the teacher Cassandra Coomber at Otay 
Ranch Academy for the Arts who have experimented with recording mathemitics lectures in VR using 
RecRoom and the VR game Half-Life: Alyx (https://cassandracoomber.com/). 

3.4 Avatars and Vtubers 
In VR you are provided with a virtual body, the avatar. The avatar is important for achieving presence. 
In the context of this paper, it is also highly relevant since it is this avatar body that are the representation 
of the lecturer during a lecture in VR, and it is this avatar body that is seen in any recordings. You 
yourself experience your avatar by seeing it from your first-person perspective; primarily you see your 
virtual hands mapped to the position and orientation of your physical hands. Importantly, other 
participants in the same environment see your avatar as well [17]. Generally, avatars on social VR 
platforms are stylized and come in many different designs. The simple style of many avatars has to 
some extent technical reasons – minimizing performance demands on rendering – but it is to a large 
extent also a design choice. However, simple style (low texture quality, low 3d mesh polygon count) 
does not mean a lack of extravagant designs. The many different avatar designs available in social VR 
platforms both offer quite high levels of customizability, and fantastical designs such as robots, animals, 
and anime characters as is popular in Japanese social VR [18]. 
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Since users can both choose existing avatars and/or customize them in different ways, one interesting 
question is whether they choose an avatar that resembles themselves, or not. According to McLeod, Liu 
and Axline [19], “people high in extraversion tended to have high similarity to their avatars”, as well as 
conscientious people. The explanation would be that extrovert people to an extent prefer their avatars 
to represent themselves, and that conscientious people want to give an impression of being truthful and 
honest. The latter is similar to results described by Hooi and Cho [20], claiming that people who choose 
avatars similar to themselves perceive that their online self is highly similar to their real-life self. Their 
research also suggests that “most people would prefer an avatar that is similar to them or which they 
can identify with”. 

However, there are strong advocates for non-realistic avatars as well. VR pioneer Jaron Lanier have 
often emphasized the opportunities for experimentation and joy afforded by non-human and non-
humanoid avatars such as octopuses, for example in his book You are not a gadget [21]. Dylan Paré, 
one of the developers behind the VR experience Queer & Trans Narratives in Virtual Reality, claim that 
the highly abstract avatars (participants are represented by moving pile of rocks) opens up for being 
more open for conversation and capable of empathy, especially concerning the sensitive gender topics 
of the VR experience [22]. Dylan suggests, similar to Lanier’s argument, that it is important to be able to 
play with and explore identities with avatars. Interestingly, Vtubers (Youtuber that represent themselves 
using avatars) have similar arguments for using avatars and not their real faces, according to a study 
by Liudmila [23]. They emphasize the freedom and enjoyment of “being anyone and anything” and 
“performing in an ideal form”. They also mention the safety aspect of avoiding harassment and potential 
stalking. 

4 METHOD 

4.1 Action research 
The general framework for this study was action research, where an interventionist action is planned, 
designed and performed, and the result is observed and evaluated [24]. In pedagogical research this 
method is often used as a field study of an actual learning scenario, and the case I report on in this 
paper was performed as a part of a course at University of Gothenburg. This implies involving 
researchers and practitioners (the teachers and students) acting together in a particular cycle of 
activities throughout an iterative process. 

The general framework for this study was action research, where an interventionist action is planned, 
designed, and performed, and the result is observed and evaluated [24]. In pedagogical research this 
method is often used as a field study of an actual learning scenario, and the case I report on in this 
paper was performed as a part of a course at University of Gothenburg. According to [25] this implies 
involving researchers and practitioners (the teachers and students) acting together in a particular cycle 
of activities throughout an iterative process. 

4.2 Ethnographic participatory observations 
An ethnographic method was used for observation and documentation of the preparations and the 
teaching. Ethnography is the study of social interactions, practices and events. The observed social 
expressions are described and to some extent interpreted and assigned a meaning [26]. The study is 
done as fieldwork; the ethnographer observes and participates in the everyday practices of the group of 
people that is studied. The observed social expressions – what people do and say – are described and 
to some extent interpreted and assigned a meaning. During the preparations for and during the actual 
learning activity I, the involved researcher and teacher used participatory observation [27], documented 
via written notes. 

5 ACTIVITIES 
During the covid-19 pandemic lockdown, several opportunities for recording lectures or presentations 
have occurred, and in the following cases I have experimented with recording in VR. 

• Design Fiction course (June 2020) – for this distance, summer course with about 25 students I 
recorded two lectures in Mozilla Hubs, 16 and 25 minutes in duration. The virtual environment 
was a simple 3d model of the real-life facilitate Visual Arena, where I have several times had in-
person lectures. PDF based slide decks were displayed on the wall behind my avatar. The 
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recordings, captured with OBS screen capture software and edited with Camtasia video editor, 
was distributed as 2d video on the learning management system Canvas. 

• Valand students study visit at virtual Visual Arena (April 17th 2020 and December 4th 2020) – 
every year, students from Valand School of Arts make a study visit to Visual Arena (the facility 
mentioned above), and VR developers Daniel Sjölie and Gorki Glaser-Müller give lectures on VR. 
Due to the pandemic, this could not be done in-person, and instead we arranged it as a virtual 
study visit in Mozilla Hubs, and recorded the two events using Camtasia. In parallel with Mozilla 
Hubs a Zoom room was also open, to provide video communication in case there was any issues 
with audio, students dropping out from the Mozilla Hubs environment or such. 

• Conference presentations (EDUlearn June 1st and NU September 24th 2020) – myself, Thommy 
Eriksson, and Daniel Sjölie had two conference publications together during the pandemic 
lockdown, and the recorded presentation requested by the two conferences were recorded in VR 
with the two of us together side by side in front of a screen shared PowerPoint slide deck. We 
used the VR application BigScreen and screen captured using OBS, and then edited in Camtasia. 

• Univirtual conference (May 2021) – this month-long conference was organized by Educators in 
VR and held in several different social VR platforms, but most frequently Altspace VR. I 
volunteered as presentation video recorder and recorded three presentations using OBS screen 
capture. I was also speaking myself at the conference on June 1st, 2021, and this presentation 
was recorded by another volunteer. At my own presentation a 3d model of the Kuggen Medialab 
(a research facility that was talked about in the lecture) had been imported and hovered beside 
the stage. 

6 RESULTS 
Before outlining the results of the experiments with recording lectures in VR, I am going to briefly 
describe some persistent issues with conventional recording of lectures. These issues are observations 
from the years of experience described in the Background section. As mentioned, recording lectures on 
video is essentially a mature and easy-to-use technology, but there are nevertheless some issues. 

• Even though camera hardware is highly mature, there can be difficult to find appropriate mid-
range cameras for recording lectures. There are plenty of very cheap (a few tens of dollar) 
cameras, as well as professional level expensive cameras (costing from about 500 dollar and 
upwards). But finding a camera that is better than an ordinary web camera but not a professional 
camera can be difficult. 

• There is a similar situation with software; very simple and very complex editing software exist, but 
very few video editing tools are both easy to use and powerful and capable. The application 
Camtasia is positioned quite well in this sweet spot, and this is one of the reasons why it was 
used in the cases described in this paper. Adobe Premiere is also popular, but it can be too 
complex for many teachers. 

• Copyright can often be very confusing, and causes some teachers to be quite anxious. 
Sometimes the ambiguity of copyright and fear of violating the law leads to missed opportunities. 

• In a similar way, inclusion requirements also lead to worry and concerns, especially the legal 
requirement in for example Sweden to closed caption all publicly available recordings. 

Considering these issues, we can conclude that recording lectures on video is not as trouble-free and 
easy as it at first might seem. What about recording in VR then? This both add an additional layer of 
technological and creative complexities, and removes at least one; the camera. Since VR recording 
uses a virtual camera, you at least don’t have to worry about what camera to buy. You do have to choose 
screen capture software, but the two obvious choices here would be, in my experience, OBS or 
Camtasia. 

The extra layer of complexity is on a rather high level. It took several hours the first time I would learn 
all the steps needed in setting up the environment, setting up the camera operator avatar, making sure 
audio works, learning how the screen capture works, and so on. When you know how to do it, there is 
still a lot of preparation time. The recordings described here have all taken at least 30 minutes and often 
over an hour to prepare. However, preparing a conventional lecture recording can also take similar time, 
especially in a studio were not everything is permanently set up. 
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One observed complication that is rather unique for recording lectures in VR is to difficulty to grasp and 
visualize the set-up. When recording a lecture on video, the set-up is much more hardware focused. 
There is a physical camera, a physical projection screen, and so on, and it is all situated in the same 
physical room. When recording in VR, the equipment becomes more ubiquitous and simply “not there”. 
Physically you stand in a room, surrounded by nothing else then one or two computers. In the virtual 
environment I can see the project slide deck, I can see that I stand on a virtual stage, but I don’t see the 
microphone (which is physically in front of me) and the camera is either another avatar or not visible at 
all. The screen capture software OBS is equally confusing, at least initially, and I have more than one 
time found myself in the situation that I must think quite focused to understand where for example the 
image or the audio is coming from. Troubleshooting can be quite challenging. My interpretation is that it 
is difficult to construct a mental model of the studio set-up, since it is split between two spaces: the 
physical environment and the virtual environment. 

7 DISCUSSION 
What is the actual point with recording lectures in VR? What are the drawbacks, and any potential 
benefits? In this paper, the question of why can be seen from three perspectives. 

Why did I record the lectures, as described in this paper? 

The answer is that it was primarily done to explore the technology, as described in the Introduction 
section. 

Why should you record the lectures, when they are given in virtual reality? 

The answer to this question is most likely the same reasons that conventional lectures are recorded on 
video. As outlined in the Theory section, the benefits are mostly concerning practical delivery of the 
lecture (such as learners being able to access the lecture anywhere and anywhen), and also 
pedagogical advantages (such as being able to paus and rewatch the lecture). There is no indications 
that recording of VR based lectures specifically should hold any additional advantage compared to 
recording of conventional lectures, but exploring this hypothesis could be worthwhile further research. 

Why should you give lectures in virtual reality, regardless of whether they are live or recorded? 

As it turns out, this is the primary question to discuss, as will be done further along. This means that the 
question “why” will mostly concern why having lectures in VR at all, while the question of “how” have 
concerned both how to have a lecture in VR and how to record it. 

The technical difficulties around giving and recording lectures in VR are important, but is in the long run 
not what determines the affordances and usability of recording lectures in VR. The procedures to set-
up a recording can gradually be learnt, and would most likely become easy, at least after long 
experience. The tools will most likely become more and more well designed. So, besides these 
superficial issues, what is the actual difference between performing and recording a video in a physical 
studio versus a virtual environment? Essentially, it is the environment itself, and the lecturer herself. 

7.1 Giving a lecture in a virtual environment 
The environment is easier to change when it is virtual, so variations can be achieved, if wanted. At least, 
it is in the long-run potentially easier to change. The social VR environments that are in use today are 
time-consuming and difficult to change, if they can be changed at all. Another aspect of the virtual 
environment is that impossible events and objects can be displayed. One simple example is the scale 
model of Kuggen Medialab which was mentioned before, hovering besides my virtual stage. There have 
been several examples like this, for example a history lecture about the invasion in Normandie I took 
part in using Engage VR, on July 30th, 2020. In this case, a scale model of the Normandie beach was 
used, as well virtual models of weapons and such used in the historic event. It seems likely that many, 
if not a majority, of topics can be illustrated more or less explicitly by an appropriate virtual environment. 
It is obvious that recreations of environments long gone or far away – such as dinosaur watering holes, 
the surface of other planets, or historical events – can be directly related to such subject areas. But more 
theoretical and abstract topics could be at least illustrated by a virtual environment; imagine having a 
literature seminar in a virtual reconstruction in the work room of the author whose texts are being 
discussed.  
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7.2 Being a virtual avatar when lecturing 
The lecturer, or rather her avatar, can also take any form, human or non-human. This could be 
interesting if the chosen avatar can be relevant for the topic at hand. It is easy to think up different 
scenarios of this kind; an avatar in the shape of Albert Einstein lecturing on the theory of relativity, or 
Julies Caesar telling the tale of the rise and fall of Rome. It also means that the actual lecturer can be 
very casual. You can lecture from your living room. You can lecture in shorts and barefoot, without 
anyone knowing (which I have done at least once!). As described in the Theory section, there are quite 
different attitudes towards avatars and their level of realism. In the experiments described in this paper 
there have been data gathered on the attitudes of the students and participants that have watched my 
VR lectures. But if other research on avatar design [28] is indicative, then at least some students will 
probably experience that they miss the emotional connection and the clues that facial expressions give 
during a lecture (body language is partially mediated in VR since the hands and head is motion tracked). 
This is of course an interesting hypothesis to explore in further research. 

Vtubers are using avatars in their videos, and they seem successful. Some Vtubers have many followers 
and seems to be appreciated for what they do. But Vtubers often use avatars because they want to 
create a more or less fictive persona, and/or want to remain anonymous [23]. Is this something a teacher 
in higher education would need? Is it something a teacher in higher education should want? Probably 
not – anonymous university teachers dressing up in fictive personas seems unlikely. 

8 CONCLUSION 
We can conclude that it is technically possible to perform and record lectures in VR, and even if it is 
quite technically challenging, it is not much more so than a conventional lecture recording in a physical 
studio. The advantage with recording the lecture seems to be the same, regardless of whether the 
lecture is given in VR or outside of VR. So, the question that remains is why give lectures in VR at all? 
Comparing a VR lecture with an in-person lecture, then the benefit will be the same as a lecture 
streamed via video; bridging physical distances, for example in distance education, and to encourage 
less travel and thus less climate impact from transportation. But comparing a VR lecture with a video 
streamed lecture, what are the main difference then? There are some benefits with the virtual 
environment and the avatar appearance that in some learning activities can be beneficial, especially if 
the choice of environment and/or avatar can be connected to the topic at hand. However, the possibility 
to lecture barefoot while appearing like someone else can sound intriguing but is in the long-run definitely 
not worth the effort in all circumstances. 

However, the possibilities of playing around with different environments and avatars suggests what 
might be the final reason for engaging in this technology: to do something else, and thereby make it fun 
and engaging. After all, the conventional lecture format is very well known for both teachers and 
students, regardless of whether it is in a physical classroom, a semi-professional recording studio, or in 
video platforms such as Zoom. Maybe we need yet another tool in the toolbox, and maybe the worth it 
has is just… variation. 

When I am writing this, I am just in the early phase of planning yet another set of recorded lectures for 
my new course Interactive Storytelling and Digital Movie Making. Usually, in the further research section 
of a paper, I as researcher promise the next step in the presented research. I will not promise any further 
lecture recordings in VR. But it would be different from all the previous sets of recorded lectures I have 
done. So maybe I will. 
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Abstract 
The COVID-19 pandemic led us to new problems overall, including teaching subjects that typically need 
practical approaches. For instance, the social distancing situation forced us to investigate new teaching 
control methods and develop tools to help students learn topics related to the engineering curriculum. 
This work presents the integration of open-source tools for understanding the basic concepts of 
industrial automation like system modeling, parameters identification, and system controlling for 
undergraduate students at UFAM in Manaus- Brazil, in 2020. The idea was to develop a framework with 
popular simulators and engage students in developing a particular task. The basic tools utilized were 
Factory IO, SoMachine, and Node-RED applied to a didactic simulation plant used in our classes to 
teach control and automation (a typical process tank). The hardware set-up was used in in-person 
experiments before the pandemic situation. 

Keywords: Open-source tools, industrial automation, system modeling, parameters identification, 
system controlling, framework.  

1 INTRODUCTION 
The emergence of new simulation tools in conjunction with IoT and industry 4.0 enables new ways of 
teaching control and automation. In this context, different research groups present the development of 
tools and methodologies for teaching control and automation to undergraduate students [1-3]. On the 
one hand, Magnus and colleagues detailed a case study for teaching stability and control of synchronous 
machines based on hybrid project-based learning (h-PBL) [1]. On the other hand, the group from 
Krupnova evaluated the possibility of using virtual reality to teach environmental education [2]. Finally, 
Marin and co-authors developed a control simulation tool called Linear Control System Design (LCSD) 
for teaching basic linear control concepts to students at the Pontifical Catholic University of Valparaiso 
in Chile [3]. 

In this sense, this work aims to present the integration of tools used to teach basic concepts of modeling, 
identification, control, and automation during the Task Industry 4.0 and Cyber-Physical System. The 
basic premise is to recreate industrial processes in the Factory IO software and perform process control 
via Node-RED, allowing the user (student) to monitor the proposed process based on the classic task 
of controlling the level of a tank. The final goal is creating an industrial digital twin [5]. 

The main tool for this work is Node-RED due to its ability to integrate a range of devices with various 
protocols. That is similar to the work developed by Ferrari's group [4], where the authors use Node-RED 
to measure transmission delay and reception of messages using typical IoT protocols such as IPv4 and 
IPv6. We also used the experience of Chaczko and Braun [6], which described, step-by-step, how to 
program a Node-RED application in conjunction with a Raspberry Pi. 

The remaining paper is divided as follows: Section 2 describes the technologies used, Section 3 
presents the basic integration functionalities, and Section 4 offers the future work that can be carried 
out once the technologies presented have been integrated. 

2 TECHNOLOGY INTEGRATION 
The basic objective of the project is to integrate a simulator and industrial processes (Factory IO) with a 
tool that makes it possible to manage the plant via the web (Node-RED). In this sense, Figure 1 presents 
the flowchart of technologies used to carry out this work. 
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Figure 1. Flowchart of technologies used for the integration of Node-RED with Factory IO. 

The following is a simplified description of each part of the flowchart: 

• Factory IO: is a 3D industrial process simulator for teaching automation. Designed to be user-
friendly, the software also allows the emulation of a programmer logic computer (PLC) to ensure 
the communication of the simulated plant's sensors and actuators. 

• SoMachine: is a free graphical programming tool that supports the ladder language developed 
by Schneider Electric to allow communication with their PLCs. In this sense, the sensors and 
actuators of the simulated process in Factory IO communicate with SoMachine through the virtual 
PLC using the TCP/IP protocol in which SoMachine operates as a server and FactoryIO operates 
as a client. 

• Node-RED: is an open-source development tool based on block graphical programming 
developed by IBM that uses a web browser based on JavaScript functions. This tool is widely 
used in IoT applications [4,6]. In our proposal, Node-RED has two fundamental roles. The first is 
constructing a graphical interface that allows the user to interact with the plant developed in 
Factory IO. The second is implementing the PI control routine that will allow the control and 
regulation of the liquid level in the tank. 

• Interface: establishes communication between the user and the plant. The interface is 
programmed via Node-RED and allows the user to monitor and control the system's variables of 
interest. 

Based on the description of the technologies used, the basic operation is to ensure that the user can 
control and monitor the industrial process in Factory IO through the interface developed in Node-RED. 
In the next section, the basic functionalities of the integration performed are presented. 

3 SYSTEM FEATURES 
The adopted software and hardware choices were based on our group's considerable experience in 
developing new teaching approaches in partnership with international institutions [7] and the local 
industries [8]. When talking about the development methodology, we adopt the agile development 
strategies [9], based on SCRUM [10], and whenever possible developing reusable components [11].  

3.1 System description 
The plant used to teach control and automation is the process tank shown in Figure 2(a). The plant 
consists of an input valve and an output valve to allow liquid circulation. In addition, there is a level 
sensor and a flow sensor for monitoring the variables of interest. The tank sensors and actuators are 
arranged on the virtual PLC, as shown in Figure 2(b). 
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(a) (b) 

Figure 2. (a) Process tank used for integration. (b) Factory IO virtual PLC showing input and output 
connections for sensors and actuators. 

The input valve has its opening controlled proportionally to the applied voltage, such that for being 
completely open, 5V applies, and for completely closed, 0V is applied. On the other hand, the output 
valve is configured to operate as on/off. In this sense, to activate it, 5V is used; otherwise, 0V is applied. 

The system variable of interest is the height of the liquid, measured by the level sensor. The tank was 
configured to have a maximum size of 250mm, which guarantees that the liquid level never exceeds 
90% of this height for the safety of the devices related to the system. 

The tank model is mathematically described through the Bernoulli equation, allowing the use of 
parameter identification strategies to estimate constructive aspects of the tank 

3.2 Programming environments 
With the plant correctly configured, SoMachine is used to perform ladder programming for process 
automation. Figure 3 shows the layout of the IDE used by the software. 

SoMachine acts as a connection path between Node-RED and FactoryIO. The sensor signals are sent 
from FactoryIO to the Node. In contrast, the valve control signal goes the other way around, and 
SoMachine directs the message sent to its destination. 

As already mentioned, Node-RED is the development tool used to establish the link between the user 
and the plant. For this, the program flow can be separated into two parts: 

• The back-end is the part behind all applications developed in programming, supporting and giving 
assistance, enabling the entire system operation. It is responsible for all program logic, such as 
calculations, logical decisions, debugs, time controls, data storage, etc. One of its initial functions 
is to communicate with the PLC simulated in the Somachine. It collects information from the tank's 
sensors and actuators. It then processes it, by decision making or data processing, to make it 
ideal for the operating system or store the collected data to have a history. 

• The front-end is classified as every visual part of the program. It is everything that the user can 
interact with through the graphical interface, such as buttons, sliders, light indicators, texts, 
graphics, meters, etc. 
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Figure 3. IDE for ladder programming used in SoMachine. 

Figure 4 shows the programming environment used to perform the logical flow in Node-RED. The flow 
created is responsible for monitoring the signal coming from the plant and providing decision-making to 
ensure the regulation of the tank level. Thus, the flow is also responsible for implementing the PI control 
routine to control the tank level. In the created flow, the graphical interface is also configured to monitor 
the system. In this case, the interface is separated into panels with similar functions. 

 
Figure 4. IDE for block programming in Node-RED. 

The dashboard has a set of indicators that inform how the tank is performing, whether in real-time or in 
previous moments. You can also see that it has a bunch of elements to control. The dashboard is 
separated into three groups so that its parts are organized so that they are related to the same objective: 
Control Panel, Main Panel, and Test Panel. 

• Panel control: the control panel has the system control function, allowing the user to control the 
tank from a distance. There are two buttons called Start and Stop that turn the system on and off, 
and next to the power button, there is a light indicator to let you know that the system is on. The 
panel has just below a switch that switches between Manual and Automatic. Manual control allows 
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the user full control of the tank actuators. The controller represents automatic control, and the 
user can modify the operating point, that is, choose the height of the liquid in the desired tank. 

• Main panel: indicates the main values of the system, allowing the user to view the working state. 
It has a light indicator called Emergency, informing any system problems. It also has a label called 
Reference, telling the operating point that the system is operating. The panel has two voltage 
gauges applied to the valves. 

• Test panel: simulates events in the system and verifies if the operation is still correct. Allows the 
performance of leakage and clogging tests in the outlet valve and data recording for analysis in 
an external environment. 

Figure 5 shows an example of the system operation where leakage and clogging faults in the output 
valve are implemented. 

 
Figure 5. Example of implementation of the fault routine in the created interface. 

In this example, the tank is set to the operating point under the action of a PI controller. This way, faults 
can be emulated by artificially varying the voltage level applied to the output valve. In this example, it is 
possible to evaluate the performance of the controller designed by the student and thus understand how 
the modification of gains alters the system's capacity in the event of real problems such as clogging and 
leakage. 

4 CONCLUSIONS 
This work aimed to present the integration of the 3D Factory IO simulator with the Node-RED 
development tool for teaching control and automation to undergraduate students. In addition, a process 
tank reconstruction was carried out, controlled by an interface that is easy to use by the user, integrating 
a controller for plant-level regulation even in the event of faults. Having reached the initial objective, 
among the future works to be explored, the following stand out: 

• Construction of a database to integrate into the system so that it is possible to store large amounts 
of data for better evaluation and identification. 

• Teaching identification algorithms for estimating physical parameters of the simulated plant. 
• Implementation of fault identification, detection, and classification routines based on machine 

learning techniques. 
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Abstract 
The paper presents the findings of a research modern development at the university. The COVID 19 
pandemic emphasizes the relevance and vital need for the use of digital technologies in education and 
accelerates its transformation in order to make full use of these resources. The pandemic and the global 
economic crisis are not only a threat, but also an opportunity for change leaders and innovators. The 
implementing of innovations in the university strives to save time, health, finances; ensure freedom, 
mobility and improve the quality of student learning; reduce the cost of achieving the usual educational 
outcomes. 

The digital model of education has contributed to Redesigning Learning Spaces for 21st Century 
Education and creation of the Multidimensional Realities - a digital university. It is based on the need to 
adapt a classic university to students belonging to the Digital generation, who seek to use new 
technologies and claim (94% of respondents) that IT, Internet technologies need to be used in the 
educational process. The article analyzes actual ideas on the problem of digital university development, 
which is interpreted as the digitization of the processes of higher education institution for processing 
information in electronic format. The University in a smartphone will provide maximum flexibility, 
individualization, personalisation and efficiency for participants in the educational process. 

The research is being conducted at Taras Shevchenko National University now. The results of 4 initial 
stages of this research have been reflected in this article. Its sample was 525 students from all 20 
faculties of the university. According to the results of the research, recommendations about 
implementation of the Digital-University were formed. The advantages of distance learning technology 
and online platforms for its implementation have very important meaning (Skype, Zoom, Classroom, 
Google Teams, Google Meet, Classtime, Online Test Pad, Google Forms, "KNU Education Online"). 

The single training profile allows users to consolidate and accumulate knowledge in one place. In 
particular, the following things are very important in filling such a university:- student's electronic study 
(57%); - teacher's electronic study  (22%); - electronic dean's office (6%); - electronic classroom and 
library fund (5%); - online reporting (4%); - electronic document flow (3%); - online help in resolving 
problems, disputes (3%).  

Pedagogical conflicts at the university are caused by destructive real and virtual communication. They 
not only create problems in the functioning of universities, but also have significant potential and act as 
a source of development of the organization, a small group, the individual in it. Such conflicts have 
become the subject of the study of Conflict Pedagogy, in which special attention is paid to theoretical 
and methodological approaches, strategies, models of successful prevention and effective constructive 
resolution of pedagogical conflicts. 

All this is possible due to the implementation of educational training for the development of EQ 
(emotional intelligence) of the student. Learning these resources significantly improves the quality of 
mastering not only the discipline “Conflict Pedagogy”, but also in general the professional and personal 
competence of students by saving their time, resources, health, potential, which increases the efficiency 
of Digital-University. 

Keywords: development of universities, learning, conflict pedagogy, digital technologies. 

1 INTRODUCTION  
Nowadays the world is becoming digital, and everybody must have a sufficient level of using digital 
technologies and use it effectively in business, various sectors of the economy, including education and 
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science. Today, as never before, the basis of any activity is access to information data that is placed in 
the relevant open environments and can be accessed from anywhere and at any time. This, in turn, can 
be attributed to the necessary conditions for the development of innovative educational activities in 
which intellectual (digital) technologies are used, used in all areas of information society. In this process, 
key values are important namely those that society will expect from higher education and universities. 

The university is a cultural and civilizational phenomenon that has undergone a long evolution and is an 
environment where new ideas develop freely, scientific discoveries are made, complex philosophical 
and ethical issues are discussed, and creativity is rewarded and capitalized. The key assets of these 
institutions are the top manifestations of human intellect, supported by a holistic worldview and ethical 
position. As a result, it allows the university to be a factor in the reproduction of modern civilization. 

Universities are a part of society and should be the driving force of its development, they should develop 
and evaluate options for solving problems that are important for the society, as well as to offer a wider 
range of educational, scientific, innovative, expert and other services aimed at meeting the needs of 
both applicants and employers. and the country and society as a whole, local communities, professional 
communities (including international ones), etc. (Skiba, 2020). 

These goals need structuring to better understand priorities, the links between them, and step-by-step 
detailed elaboration of problematic issues. In particular, digital tools deserve special attention. The 
topicality of their implementation should be considered: 

1 in the contexts of higher education management at different levels; 
2 through the use of new learning technologies; 
3 in integration with other sectors of the economy, with the European areas of higher education and 

research; 
4 through access to sources of information and online tools of scientific research, social protection 

of workers, etc. 

The Covid-19 pandemic emphasizes the topicality of the development of digital technologies in 
education and will obviously accelerate the transformation of higher education towards their 
comprehensive use. 

However, the traditional tasks of universities are no less important: 

- Formation of human potential for the future society; 
- Preservation of general culture, special knowledge, their transfer to new generations; 
- Development of science and technology; 
- Participation in the development of society, territorial and professional communities. 

The key ideas of Alexander von Humboldt, John Newman, Ortega Gasset, and Karl Jaspers regarding 
the university's mission in society remain actual today. However, the new generation of universities 
should become the leading centers of intellectual support and scientific support of social development 
through the development and examination of relevant projects and forecasts at various levels (global, 
national, regional, sectoral), as well as tools to involve young people in actual researches. Such 
processes are already taking place in modern European, American, Chinese and other education 
systems. 

In addition, there are no single education models in many countries in Europe, the United States, 
Canada, and China, but there are different types of higher education institutions. Not everything from 
their experience should be borrowed, because not everything will work in our conditions in Ukraine. 
Moreover, in the face of global competition, these universities are evolving. They are looking for answers 
to new challenges, more effective solutions to old problems and are changing quickly. Therefore, within 
the framework of this approach, there is a risk of borrowing what the previously mentioned universities 
do not use any more (Skiba, 2020). 

Therefore, different universities will differently assimilate new technologies and practices and, adapting 
to the changes caused by the Covid-19 pandemic, will either remain the most powerful players in the 
field of higher education, or disappear without competition. And various elements of non-formal 
education will be incorporated into new practices of organizing the educational process, as well as will 
be developed in the field of adult education. 
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The most successful universities will be partially transformed into digital ones, which are based on the 
need to adapt the classical university to students who belong to the Digital generation and want to use 
(94% of respondents) innovative technologies in the educational process (Taras Shevchenko Kyiv 
National University, 2020). 

Digital university is the digitalization of the processes of a higher education institution for processing 
information in electronic format. In modern conditions, the term “Smart Education” is used to denote 
such innovative educational activities, which means the association of modern educational institutions 
and pedagogical staff to carry out educational activities in the Internet on the basis of common 
standards, agreements and technologies, which include: 

• Rapid adaptation of students to a rapidly changing environment; 

• Providing free access to educational content around the world; 
• Formation of students' skills of “education of the future”, which consists of the individual's mastery 

of ways of continuous new knowledge acquisition, the ability to learn independently; 

• Formation of an independent creative, not reproductive type of thinking; 

• Flexible learning in an interactive educational environment; 
• Acquisition of skills to work with heterogeneous and contradictory data and information; 
• Addition of the traditional principle to form “knowledge, skills and abilities” according to the 

principle “to form competence”. 

Smart University includes a digital university in combination with tools that allow you to optimize 
processes through automation, as well as the use of new technologies for organizing the educational 
process. 

“Smart University” is an association with the global information open educational space, which provides 
free access of students and teachers to global information resources, meeting the needs of students in 
information products and services, as well as effective information interaction of all participants in the 
educational process (Taras Shevchenko Kyiv National University, 2020). 

This in turn means that there should be a transition from book to interactive content, teachers, students 
and their competencies should change, a new concept of academic and corporate knowledge 
management should be created, which is provoked, in particular, by the problem of personal health 
safety of participants in the educational process during the spread of Covid-19. Under such conditions, 
the task of a modern “smart” university, which was formed by our University, is to develop in  students: 

• key competencies: life, professional, digital, communication; 

• personality skills of the XXI century, including cooperation (common teamwork, leadership, 
understanding of diversity, respect to differences). 

“University in a smartphone” includes the implementation of Digital University and Smart University with 
full adaptation of functionality for using in smartphones, which will provide maximum flexibility, 
individualization, personalization and efficiency for participants in the educational process. However, 
along with the many advantages of “University in a smartphone”, we have destructions related to the 
deterioration of communication and functioning, the emergence of emotional tension, negative feelings, 
misunderstandings, disputes, hostility and conflict situations in the educational institution (Taras 
Shevchenko Kyiv National University, 2020). 

Pedagogical conflicts arise in the interaction of participants in the educational process (students, 
teachers, administration) due to certain contradictions in values, views, mutual expectations, 
tactlessness in communication, destructive actions, as well as due to lack of conflict culture of 
individuals. In the formation of this culture, special emphasis is placed on innovative ICT and educational 
technologies. Such processes pay great attention to the conflictological competence of students, 
teachers, administration. This competence is acquired through the acquisition of positive experience 
and using theoretical and methodological recommendations for successful prevention and effective 
constructive resolution of pedagogical conflicts (Golub, Koshechko, Postoiuk, 2019, p. 214). 

Such conflicts at the university are caused mainly by destructive real and virtual communication, have 
become the subject of research in Conflict Pedagogy. Its resources (methods, technologies, techniques) 
are effective productive tools in the management of pedagogical conflicts in higher education. Learning 
these resources significantly improves the quality of mastering not only the discipline “Conflict 
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Pedagogy”, but also in general the professional and personal competence of students by saving their 
time, resources, health, potential, which increases the efficiency of Smart University. 

The analysis of the scientific literature on the issue of pedagogical conflicts was carried out in the work 
“Emotional intelligence of future teachers for the prevention of pedagogical conflicts”. It states that 
pedagogical conflicts have been studied by many specialists and the results of these studies have been 
presented in numerous publications by V. Afonkova, S. Banikina, V. Basov, B. Zhyznevsky, V. 
Zhuravlyov, V. Kazanska, E. Kirshbaum, J. Kolomyisky, A. Likhanov, M. Rybakova, L. Simonova, O. 
Sokolova, S. Suleymanov, T. Chistyakov, N. Shelyakhovskaya and others. 

I. Dychkivska, N. Kryvoruchko, I. Pidlasy, V. Slastenin, V. Shapkin and others studied the problems of 
development and implementation of innovative educational technologies of education, the actual ideas 
of whom were considered and generalized by N. Koshechko in her article “Innovative Technologies for 
Teaching Students in Pedagogical Conflict” (Koshechko, 2018, p. 32). 

In the context of teaching, one of the most modern studies about using educational technologies in 
higher education are the works by J. Bat'ko (2017), J. Beseda (2017), N. Maiier (2018), O. Ustymenko 
(2018), N. Postoiuk (2018), M. Prepotenska (2018), L. Rohlikova (2017) and others. 

The purpose of the article is to analyze and characterize the resources of pedagogical conflictology in 
the project of the Ukrainian digital university “Smart University in a smartphone 2020”. To achieve this 
goal, the following tasks were implemented: 

• The content and the essence of Smart University and its influence on students has been analyzed; 
• The specifics of activity, filling of structure of the Ukrainian digital university and pedagogical 

conflicts in it have been characterized; 
• Recommendations on the use of resources of pedagogical conflict in “Smart University in a 

smartphone 2020” have been formed. 

2 METHODOLOGY 
To achieve this goal, research methods have been used: 

1 theoretical methods: • study, theoretical analysis of psychological and pedagogical, scientific and 
methodological literature to clarify the essence and specifics of the basic concepts of research; • 
comparison, systematization and modeling of information to determine the content, features, 
characteristics of the Smart University impact on students, their resource capabilities in the 
formation of conflict competence of participants in the educational process; • generalization of 
research provisions; 

2 empirical methods: • written survey (“Methods of diagnosis of communicative social competence” 
and questionnaire “Pedagogical conflict by the eyes of students: prevention and management”, 
“Latest educational technologies in higher education”, “Modern technologies of higher 
education”); • methods of quantitative and qualitative data processing. 

3 RESULTS 
The study is being conducted at Taras Shevchenko National University of Kyiv. The sample is 525 
students aged 17 to 26 years from all 20 faculties of the university. The research is being carried out 
during 2019-2020. Currently, the implementation of the project “Smart University in a smartphone 2020” 
continues and this article analyzes only the results of the implementation of 4 initial stages. 

I. The first stage was preparatory. During it, an analysis of a large amount of scientific and 
methodological literature on issues related to the use of innovative ICT and educational technologies, 
comparison of technologies, methods, algorithms for managing higher education institutions, 
highlighting the most effective of them has been done. The necessity of using a written survey (“Methods 
for diagnosing communicative social competence”) has been substantiated. Also, at this stage there 
was a selection of methods, the creation of questionnaires to study the above problem. On this basis, 
questionnaires were developed using the program google forms: “Pedagogical conflict by the eyes of 
students: prevention and management”, “Latest educational technologies in higher education”, “Modern 
technologies of management of higher education institutions”. 
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ІІ. The second diagnostic stage was characterized by the implementation and analysis of the above-
mentioned questionnaire survey of students. Its results reflect the level of professional competence, the 
use in practice of innovative ICT, educational technologies and methods of conflict management in 
higher education. 

III. At the third analytical stage, the problems, risks and resources associated with the use of innovative 
ICT in the Smart University format were analyzed. Its specificity was to take into account the personal 
and professional qualities of students in the use of modern innovative ICT, management technologies 
in higher education and methods of prevention and resolution of pedagogical conflicts in it. 

IV. At the fourth creative stage the generalization, registration of results of research was carried out. 
There was a question of visual, graphic illustration and reflection of these achievements, which is 
presented further in the article. 

Also at this stage there was a generalization of the recommendations offered by students on filling the 
Smart University, the introduction of innovative ICT technologies and educational technologies in the 
practice of conflict management in higher education. 

It is necessary to consider in detail the main stages of the transition to Smart University. 

First, it is the transition from book passive content to electronic active and constant updating of academic 
disciplines. Active content means educational content that is built by integrating knowledge objects, 
electronic metrics and academic knowledge management systems. At the same time, knowledge is 
placed in repositories in the form of knowledge objects of various formats. A specially designed 
metadata system is used to describe and link all knowledge and learning objects. The content is a set 
of parts (modules) that can be assembled in any sequence, which makes it possible to develop an 
individual course for each student and in reality, to implement personality-oriented learning. The 
technological environment of the educational institution should allow to work not only with educational 
courses, but also with their separate parts (modules). The content is located in social networks for 
common development and common use by both students and teachers. 

Secondly, the formation of new professional and information competencies of teachers and students, 
as the information society of knowledge requires innovative technologies for the creation of educational 
materials and innovative approaches to learning. 

In this context, the preparation of the Concept of a new model of university education was announced 
at the Ukrainian Institute of the Future in autumn 2019 as the third stage of the project “Future of the 
University”. During six months, the name, composition of the working group and, of course, the mood 
that influenced further intentions changed several times. In particular, the educational situation, the 
format of students' education, and the requirements for their health safety have changed significantly 
due to the Covid-19 pandemic (Skiba, 2020). 

The result of the first stage of the mentioned project was the publication of the report “Evolution of 
universities. On the threshold of unknown future”. Thus, there was a review of the basic elements of the 
university as a phenomenon, the patterns of its evolution in different social and economic contexts. 
Finally, a kind of “coordinate network” was built, which allowed us to more accurately determine the 
place of Ukrainian universities on the world map, and most importantly their prospects. The latter turned 
out to be the most difficult. 

Both expert texts and the results of presentations and meetings outlined the gap between what a 
university is in the global context and what educational institutions in Ukraine are, most of which have 
the word “university” on their facades. It is both about the reproduction of human capital and the ability 
to generate intellectual phenomena from which new value chains are unfolded, respectively, the 
economy grows with new assets, and society has better optics to track and understand changes. 

That is, we are not talking about the difference in the level of figures of the budget and currency in which 
they are calculated. We are talking about ordinal and qualitative values: at the level of quality of thinking 
and meanings invested in the organization, management models and culture. The circumstances of the 
spring 2020 force to ask questions very sharply and actually. The reaction to the Covid-19 pandemic 
and the resulting quarantine is becoming a crucial dividing line between capable and incapable 
universities. In particular, the global map shows hundreds of academic centers that are becoming 
centers of expertise in the field of virology, immunity. At the same time, there were tens of thousands of 
institutions around the world that could not even organize a proper level of distance education. The latter 
are simply doomed, if not to extinction from the arena, then to marginalization almost certainly. 
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But the hardest part was finding leaders who were ready for a radical transformation, not just step-by-
step improvements that had significant systemic limitations and had been already expired. There were 
a lot of presentations, dozens of round tables, hundreds of informal workshops. On the one hand, it 
shows the prospects of speed, and most importantly - the courage of change, but on the other hand it 
revealed those who really need them and for whom it is pleasant to work. 

Leading universities have played a significant role in helping doctors fight the onset of the Covid-19 
virus. For example, in Cambridge, a group of scientists and engineers designed new models of 
ventilators simultaneously with the development of the vaccine. Several universities in New York worked 
on the development of devices and protective suits for doctors. And the Seoul University Clinic became 
a hospital where hundreds of people were saved from complications caused by Covid-19. Of course, 
before the crisis, these universities had solid funding and material technical base. But on the other hand, 
they received all of the above mentioned in fair competition and the legal field, which contributed to 
attracting investment and choosing the most appropriate governance mechanisms and inviting the best 
professionals who made skillful management decisions. And this is exactly what is absent in Ukrainian 
universities (Skiba, 2020). 

The pandemic and the global economic crisis are not only a threat, but also an opportunity, a significant 
potential for leaders of change such as Taras Shevchenko National University of Kyiv in the 
implementation of innovations, progressive developments from the university and academic 
environment in higher education management. After all, it is time to reach the level of work dynamics 
and consolidation of efforts that will meet the challenges of time. 

At Taras Shevchenko National University of Kyiv, in the process of implementing the “Smart University 
in a smartphone 2020” project (Berezina, 2020), a single educational profile is being formed, which 
allows users to consolidate and accumulate knowledge in one place.  

 
Figure 1: The structure and content of Smart university. (Source: Koshechko, Postoiuk, 2020/ Own) 

In particular, the following are important in filling such a university: 1 (57%) - student's electronic study; 
2 (22%) - teacher's electronic study; 3 (6%) - electronic dean's office; 4 (5%) electronic classroom and 
library fund; 5 (4%) - online reporting; 6 (3%) - electronic document flow; 7 (3%) - online help in resolving 
problems, disputes using the technologies of facilitation, moderation, coaching, foresight and mediation. 
We believe that these last two technologies provide the greatest effect in the online assistance of the 
individual in overcoming pedagogical conflicts in universities. 

Forsight combines the best achievements of forecasting and strategic planning in the field of 
pedagogical conflict studies. Knowledge of the future took different forms in different historical epochs, 
evolving from ancient prophecies to the futurology of the twentieth century and scientific prognosis of 
the twenty-first century. The stages of foresight changed along with the development of society and its 
conflicts. Today, this technology is increasingly moving into the sphere of social, cultural and educational 
relations. 

Foresight technology in real and online formats is to form a strategic policy for the development of the 
university and strive to maximize its potential, timely prevention and resolution of pedagogical conflicts. 
Education is increasingly perceived as an extremely important intangible investment in the development, 
the future of the individual. In particular, the development of digital technologies is changing the ways in 
which knowledge is recorded, transmitted and created, as well as skills are formed. In addition, digital 
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technologies are changing the process of assessing and recording achievements, the process of 
managing their own educational trajectory, processes in the management of educational institutions 
(Houlman, 2018). 

Digital technologies allow to individualize education without increasing the level of costs for it, which 
increases its advantages in the context of foresight technology. It is a technological set of tools that 
make it possible not to guess the problems of the future, but to set a goal in the form of the desired 
result, to determine the necessary conditions today. This is an active forecast that includes elements of 
impact on the future, taking into account the resources needed for development. 

Forsight is called a systematic attempt to look into the long-term future of higher education institutions 
in order to find resources and new nanotechnologies that provide the greatest social bonuses, in 
particular, in the process of managing pedagogical conflicts in higher education. 

Mediation technology has been used in the educational activities of educational institutions for a long 
time. First it began to develop in the second half of the twentieth century in the USA, Great Britain, and 
Canada. In 2001, the United States Unified Mediation Act was developed and adopted. Common law 
countries such as Germany, Austria, France, Denmark, Finland, Scotland, Italy, Poland, the Czech 
Republic, Slovakia, Macedonia, and Switzerland took a difficult way until they recognized mediation as 
a legal and useful dispute settlement procedure. In Russia, the Federal Law on Mediation Procedure 
came into force on January 1, 2011. In April 2004, a state program for the introduction of mediation in 
Ukraine was launched. 

Mediation is a popular technology for resolving conflicts in real communication or online with the help of 
the third person, independent and disinterested. It is a process in which a neutral person, free from 
negative emotions, helps to resolve the conflict by promoting a voluntary agreement between the 
conflicting parties. The mediator facilitates the process of communication between the parties, helps to 
better understand their interests, creates conditions for finding effective ways to solve the problem, 
encouraging the parties to reach their own agreement. The mediator helps participants develop criteria 
for evaluating alternatives to conflict resolution. The mediator does not make the decision and does not 
force it to be made, but brings the parties to make an independent decision and the most acceptable 
way out of the situation. 

Mediators can work alone and mediators of different sexes can work in  co-mediation with heterosexual 
participants in the pedagogical conflict to eliminate the effect of the gender coalition. Mediation 
technology significantly improves students' study of the discipline “Conflict Pedagogy” due to 
interactivity, focus on the process of avoiding the escalation of conflicts (Koshechko, 2018, p. 34). 

4 DISCUSSIONS 
At the initiative of the rector of Taras Shevchenko National University Leonid Gubersky, the University 
launched a project of the Digital University “Smart KNU (Kyiv National University)”, which provides for a 
comprehensive digitalization of the functioning of higher education. At the Rector's meeting on February 
10, 2020, the project was presented by the Vice-Rector for Perspective Development Oleksandr 
Rozhko. He noted that the University's management is aware of the exceptional importance of 
technology in a globalized world that is changing and improving incredibly fast. KNU (Kyiv National 
University) as a leading educational institution in Ukraine should become a model and respond 
immediately to technological challenges of everyday life (the newspaper “Kyiv University”, 2020). 

In the conditions of development of digital model of economy of  Ukraine, introduction of digital projects 
“State in a smartphone” (national online platform “State and I”, “Action. Digital education”), “Trembita” 
(platform for legislative communication), “Electronic student”, “Capital in a smartphone” and other 
electronic national services and platforms, there is an urgent need to adapt the University to the target 
audience - students who belong to the generation of  “Digital” and demonstrate a tendency to use new 
technologies in everyday life and in the learning process. This adaptation will increase the 
competitiveness of the University, create additional values and increase the number of students 
involved, including foreign students. The presentation at the Rector's Office, accompanied by a lively 
discussion, was attended by partners and developers of  “Smart KNU” (Berezina, 2020). 

Leading specialists of Human company joined the development and filling of this educational smart-
project. Philip Sterenthal outlined the key principles of the Smart KNU platform, which will be automated, 
flexible, informative and accessible at the same time. Philip Sterenthal noted that an educational project 
of this scale is being implemented in Ukraine for the first time and the University is truly an innovator in 
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the implementation of such global smart-developments. That is why we will first focus on the requests 
of all users of the innovative platform “Digital University Smart KNU” (Berezina, 2020), which contains: 

1 Electronic student's study: • choice of courses; • schedule (taking into account elective 
disciplines); • access to lecture materials (in the format of presentations) in all disciplines 
according to the curriculum; • receiving and delivery of tasks; • control of the received marks; • 
online communication with the teacher, group; • automatic check for plagiarism of completed tasks 
(essays, course and diploma works); • online communication with the dean's office (generation of 
necessary certificates, financial issues); • online communication with the dormitory administration; 
• assessment of discipline; • digital library; • reference information; 

2 Electronic teacher's study: • formation of educational and methodical support of courses (locating 
on the site of all lectures, tasks for exams, etc.); • electronic register of visits and evaluations; • 
online transfer of tasks to students and obtaining results (automatically checked by the system 
for plagiarism); • formation of information lists with the points scored before the exam / test; • 
online communication with the dean's office and other necessary departments; 

3 Electronic dean's office: • automatic scheduling; • control over financial discipline (debtors receive 
a message at the touch of a key on the computer); • performance monitoring (daily); • electronic 
document flow (references, submissions, information, etc. are generated and sent to the 
recipient); • systematization of personal data of students; • reporting; 

4 Electronic classroom, library fund: • arrangement of classrooms in “Smart classrooms” and virtual 
classrooms; • use of  Smart technologies in the classroom; • online teaching platform; • digital 
library; • video surveillance in classrooms with a monitor on the teacher's desk in order to increase 
the level of integrity; 

5 Online reporting: • formation of a report on the performance of the university in a continuous mode 
with a demonstration on the computer of the rector and heads of relevant departments; 

6 Electronic document flow with the use of digital signature in all structural units. 

Further development of the project involves its modernization and development of new components 
(“Campus”, “University Clinic”, “Electronic Voting”). 

On April 29, 2020, the management and staff of Taras Shevchenko National University of Kyiv (2020) 
took part in a meeting during which a test version of the new distance learning platform was presented. 
The meeting was held in the main educational building of Taras Shevchenko National University.The 
presentation was a stage of implementation of the project “Smart University in a smartphone”. The 
audience was shown platform capabilities on the examples of educational materials of teachers of the 
Institute of International Relations, Faculty of Economics, Chemistry and Law (Taras Shevchenko Kyiv 
National University, 2020). 

On May 25, 2020, the presentation of the distance education platform “KNU Education Online” took 
place at the university. Rector Leonid Gubersky stressed that the development of this technological 
solution lasted more than one month. “KNU Education Online” is not considered as the only possible 
form of implementation of the educational process. The presented technological solution will not replace 
direct communication of teachers with students. This platform will be an effective tool for overcoming 
the today’s challenges, will help organize training right now, and in the future will become a mandatory 
part of the informatization of the Taras Shevchenko National University. 

The development of “KNU Education Online” took into account the experience of the best foreign 
universities, as well as today’s educational trends. When selecting the development team, the University 
considered various proposals, where the main criteria for the selection of a partner organization were 
the quality of the software product, safety of its use and compliance of the technological solution with 
the requirements of the educational process. The developer who met such requirements was the limited 
liability company “Interactive Learning Systems”, headed by a graduate of the Faculty of Economics of 
KNU Ivan Volkov. At the initial stage, the developers focused on creating a teacher's and student's 
studies. The spread of the coronavirus, and later the pandemic, prompted the developers to change the 
focus, so work was done to create a platform for distance education. 

The presented platform currently consists of the following modules: + teacher's study; + student's study; 
+ digital library; + electronic journal; + module for people with special educational needs; + module for 
foreign students; + online presentation module; + video course module; + testing module; + interactive 
schedule module. Due to its structure and technical capabilities, the platform has no geographical 
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boundaries, it is incredibly important that at the same time it is adapted to the requirements of inclusive 
education. 

The technical capabilities of the “KNU Education Online” platform were presented by Ivan Volkov, who 
acquainted the participants with the functionality of the developed platform for conducting classes, 
creating an interactive schedule of  the educational process at the University, placing materials for 
educational courses, developing interactive learning tasks for students, filling virtual journals with the 
possibility of their multilevel administration by the management of educational units, representatives of 
departments and other participants in the educational process. 

Ivan Volkov said that the educational platform is currently being tested by two faculties, in particular, 
Economics and Law. According to the expert-developer, 65-70% of teachers of these departments 
already use it for training; currently the platform has almost 6,300 registered users, including both 
teachers and students. Ivan Volkov noted that the program provides a mobile application that is 
compatible with Android and iOS, both versions of the application are currently available in test mode. 
The use of the resource by all educational units of Taras Shevchenko National University is planned for 
September 1, 2020 (Taras Shevchenko Kyiv National University, 2020). 

However, in order to avoid over-idealization of this project, щт September 1, 2021, it should be noted 
that the plans for cooperation with “Interactive Learning Systems” have been implemented in part and 
without proper quality. The idea, methodological support, development of the theoretical basis were 
done well. But, as it sometimes happens in the applied pragmatic field of education, the practical 
implementation of the project, the direct technical development of the “KNU Education Online” platform, 
faced significant difficulties and became problematic. 

In particular, the university community - students, graduate students, teachers and administration were 
unable to register in time and work remotely using only this online platform due to technical shortcomings 
in its operation. First of all it concerned: 

1 problems with creating personal user accounts; 
2 a small number of possible participants in webinars (first up to 20, then up to 50-70, later up to 100); 
3 very slow interface - "hang", "reboot", "bugs", etc .;  
4 inability to independently register and work on the online platform remotely for students; 
5 limited traffic for teachers - only at night from 23.00 to 6.00 more or less freely and qualitatively 

from the first time without interruption it was possible to download working programs of disciplines 
and information materials to them; 

6 problems with record keeping, points account; 
7 difficulties with testing students and final scores, etc. 

Also, special attention of the university administration was paid to the following problematic issues of 
the project: 

1 If the teachers who were responsible for the implementation of the project were involved in the 
development of the technical task about the educational online platform of the University. 

2 According to which order responsible for the online platform "Digital University" were appointed, 
what powers and responsibilities were provided for this work. 

3 If the teachers are familiar with the technical task. 
4 If the teachers and students have the access rights to the module of the structural unit. 
5 In what form the interaction with the developers of "Interactive Learning Systems" occured. 
6 How many students / cadets were registered on the platform and how the registration procedure 

took place. 
7 How many teachers were registered on the platform and how the registration procedure took 

place. 
8 What percentage of teachers used the platform during online learning in 2020-2021 academic 

year. 
9 What was the procedure of acceptance of the work performed by "Interactive Learning Systems" 

on the module of the structural unit. What were the criteria for acceptance of works and signing 
of the relevant acts. 
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10 Currently, does the responsible person of the structural unit have access to the platform as an 
administrator? 

These and other detailed issues have provoked and necessitated the search for alternative online 
platforms for the implementation of the model of blended learning using distance technologies, which 
has emerged as a result of overcoming the challenges of the Covid-19 pandemic and global information 
and educational progress. 

According to a survey conducted by the authors of the article (October-November, 2020), the majority 
of students, postgraduate students and teachers (a total of 287 people from the Institute of Philology, 
"Institute of Biology and Medicine", Faculty of Radio Physics, Electronics and Computer Systems, 
Faculty of Psychology, Faculty of Mechanics and Mathematics, Faculty of Physics, Faculty of Chemistry, 
Faculty of Geography, Faculty of Computer Science and Cybernetics) in the educational process of the 
university use more comfortable online learning platforms: 1) Zoom (36%), 2) Google Meet (21 %), 3) 
Google Teams (19%), 4) Skype (14%), 5) Moodle (5%), 6) Classroom (3%), 7) KNU Education Online 
(2%) the data-results on them are rounded to whole), which is shown below in Figure 2. 

 
Figure 2: Percentage of use of online platforms in the educational process of the above mentioned structural 

units of Taras Shevchenko National University of Kyiv. (Source: Koshechko, Postoiuk, 2021 / Own) 

5 CONCLUSIONS 
Summarizing all the above-mentioned, we conclude that the current challenges and conflicts associated 
with the Covid-19 pandemic require immediate action to improve the automation of the educational 
process in higher education institutions. Now universities, more than ever, need a quality platform for 
distance educational activities, which works on the basis of modern psychological-pedagogical and 
information communication technologies. 

Pedagogical conflicts at the university, caused by destructive real and virtual communication, have 
become the subject of research in pedagogical conflictology. Its resources, in particular, online (foresight 
and mediation) are effective productive tools in managing pedagogical conflicts in higher education. 
Knowing them significantly improves the quality of mastering not only the course “Conflict Pedagogy”, 
but also in general the professional and personal competence of students by saving their time, 
resources, health, potential, which increases the efficiency of Smart University. 

Modern conflict realities require an innovative distance platform for classes, creating an interactive 
schedule of the educational process at the University, placement of materials for educational courses 
by teachers, to develop interactive learning tasks for students, to fill virtual journals with the possibility 
of their multilevel administration by managers of educational units, representatives of departments and 
other participants of the educational process. 
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TIME MANAGEMENT AND DAILY USAGE OF TIME AS A 
PREDICTOR OF FIRST SEMESTER GRADES 

M. Paales, K. Täht 
University of Tartu (ESTONIA) 

Abstract 
Time management is considered an essential skill in higher education [1], [2]. The same can be said 
about self-regulation and self-efficacy, especially around one’s own time and tasks. It has been shown 
that students with better time management, higher self-efficacy and better self-regulation have better 
grades [3]–[5]. However, procrastination is an important construct when addressing the issue of time 
management, and according to some, it can affect grades negatively [6]. Self-report is not always a 
reliable method - the tendency to forget or paint a more favourable picture of one’s actions is natural [7], 
[8]. Diaries have been proven to be an excellent way to collect data and create interventions that 
positively affect students’ grades [9], [10]. 

We conducted a 5-week task of a study time diary on 188 first-year computer science students. They 
also filled in a time management questionnaire before the intervention. The time management 
questionnaire revealed a 3-factor structure: procrastination, self-efficacy and planning. A linear model 
using the entry score, the self-efficacy factor, and the number of diary entries explains 37% of the first-
semester average grade variability. 
Keywords: Time management, procrastination, GPA, time use. 

1 INTRODUCTION  
The prosperity of computer science education is an urgent challenge for both higher education 
institutions and society at large. In 2018 more than half of the companies that hire Information and 
Communications Technology (ICT) specialists had a hard time obtaining the talent needed; the report 
also claims that the demand for ICT specialists will increase faster than the supply [11]. 

While the need for specialists is ever-growing, the dropout rates in computer science and related 
curricula stay in shockingly high numbers. This is especially evident in the first years of studies – about 
a third of Estonian ICT students drop out before their second academic year [12]. In Finland, where the 
dropout rates are not as concerning, the risk of dropping out, identified as slow progress, is remarkably 
higher in the field of information technology [13]. 

Therefore, there is a need for research on the factors supporting ICT students’ academic success (i.e. 
higher average grade) and retention. These supporting factors could be related to students themselves 
or to organizations they belong. In the present article, we focus on the factors related to students’ 
psychological indicators such as self-efficacy and time-management as well as their behaviour like 
learning strategies. As Schneider and Preckel have pointed out: “Students’ strategies for learning and 
exam preparation, as well as for effort regulation and goal setting, tend to show stronger relations with 
achievement than their personalities or personal backgrounds, such as their gender and age.” [14] 

1.1 Time management 
An important goal-directed use of learning strategies is the managing of the usage of time or time 
management. The sense that time is important and one ought to seek means to control it is well known 
among the students. It is worth noticing that the academic staff, the people who have daily contact with 
students, also rate time management as the most important non-academic factor for academic success [5]. 

Time management is a crucial skill for both students and the institutions they are related to. A growing 
number of higher education institutions have created courses to teach help support students in 
developing time management skills to students. Students that are better at managing their study time 
and effort, thus perform better [14]. The importance of study habits and skills have also been shown by 
Crede and Kuncel (2008), they compared these with other non-cognitive factors like study motivation, 
study anxiety, deep processing and many others. According to their results, the measures of study time 
predicted academic performance better than any other non-cognitive individual difference [15]. 
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Managing one's time and effort is especially important in distance learning, as it has been shown to be 
predicting grades [16]. As Claessens, et al. point out, “future research should be directed at the effects 
on perceived control of time and effectiveness in terms of task completion within the available time 
(deadlines)” [17].  

Although there are numerous instruments to measure time management, a notable one is The University 
Student Satisfaction and Time Management Questionnaire (TUSSTMQ9) [18], which enables to 
measure the perceived control of time. Using TUSSTMQ9, Lin and Chen have indicated that even 
though students acknowledge the importance of time management, they are not very efficient in terms 
of time control [19]. 

1.2 Time spent studying 
Besides time management skills, another important factor for students’ academic success has been the 
amount of time used for studying (study time). However, there is some disagreement if more time 
studying predicts higher grades. Several studies have shown that longer study time is  related to higher 
grades [1], [20], [21]. Still, there are those that did not find a correlation between grades and time spent 
studying [22]. 

Time use is not only the sheer quantity of hours spent studying. It is also about planning or distributing 
the working hours as needed. Pychyl found that students tend to predict quite accurately how much time 
their studies will take, and the study time does not affect their grades [23]. By contrast, it has been 
shown that first-year students are not always accurate at estimating their own time use: when planning 
time use, students misjudge the amount of time their weekly activities take [1]. It is also important to 
note that conscious decisions about one’s study time can improve learning outcomes. These decisions 
can be about when to study or how to manage and plan one’s time. For example, Willmann has shown 
the students with  higher grades do not study on weekends [2].  

1.3 Procrastination 
A crucial factor for students’ effective learning is procrastination or in other words, delaying their tasks 
until the last minute. Many articles have linked the tendency to procrastinate to lower grades. 
Procrastination affects the grades on courses that are held in traditional classrooms but also web-based 
courses. According to Tuckman, the students who procrastinate a lot received a significantly lower grade 
compared to moderate or low procrastinators [6]. Although the habit of avoiding one’s tasks affects 
grades negatively, it is not only the learning outcomes that suffer from the habit of procrastination. Balkis 
found that self-reported procrastination was negatively correlated to both academic achievement and 
life satisfaction [24]. Even though most literature touching on procrastination agrees on its negative 
effect on grades, it is essential to note that there is more than one way to put off or avoid a given task. 
Some people use behaviours traditionally linked to procrastination to their benefit. As Chu and Choi 
have indicated, active procrastination is comparable to not procrastinating at all [25]. 

The issue with procrastination is further highlighted by the myriad of online distractions available at any 
given moment [26]. This can be especially significant for students in computer science curricula. When 
the very tool to use for learning and practicing new skills (i.e. programming) is the same that allows 
disadvantageous internet use, it can be quite challenging to stay on task. 

This section has attempted to provide a brief summary of the literature relating to study time, time 
management skills, and academic performance. We have seen that better time management and study 
habits can be observed together with greater success in one’s studies. Therefore, we propose the 
following question and hypothesis. 

ª Research question: 

What are the dimensions of Estonian version of Student Satisfaction and Time management 
Questionnaire translation? 

ª Hypothesis: 

Time-management, previous academic achievement and study behaviour predict average grades at the 
end of the first semester. 
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2 METHODOLOGY 
In 2019 the University of Tartu enrolled 207 students on the computer science curricula. In the fall 
semester of 2019, 206 of enrolled students registered on courses and started their studies, with them 
24 students that were enrolled on the previous year. This makes a total of 230 students on their first-
year courses. The data collection\ was integrated to a compulsory first-year course on computer science 
curricula. 196 students were registered on the course in the fall semester of 2019. Of those 196 
registered students, 188 took part in the study log task that is the main focus of this article. To be able 
to calculate the average grade for each student, only the first semester courses with discriminatory 
assessment were included. This leaves us with 187 students in the final sample. 

About two-thirds of students (142) were male. Age varied from 18 to 34 years; 86 students (45%) were 
19 years old at the year of this study, the mean age being 21. This lets us assume that for most students, 
it was their first attempt at higher education. 

Less than 20% of the students were working during their first semester. Most students had only 
registered on the five compulsory courses suggested in their study plan. Therefore, the weekly workload 
of the students is expected to be reasonably comparable. 

The entry score is the score from students’ previous educational institutes. The score is used in the 
university’s admission process. The variable does not have a normal distribution due to the coding 
processes that take place in the Admission Information System. Therefore, about one-third of the 
students have an entry score of 85, and the entry score varies on a scale of 80 to 100. To some limit, 
the entry score still explains prior academic achievement to some extent.  

2.1 Data collection 
Students enrolled in computer science bachelor studies took a compulsory course, Introduction to 
Speciality, during their first semester. Amongst a list of learning objectives, this course aimed to make 
a brief familiarization to time management and study skills.  

Students reported their study time for each day in the study log. The web app for study log essentially 
worked as a personalized survey. The initial setup of the study log included filling out the time 
management questionnaire and importing student’s personal calendar. After the setup, each student 
was presented with a list of courses they had registered current semester. For each day, the survey had 
a slightly different list of classes depending on the students’ timetable.  

Each entry to the study log consisted of two parts – in-class and out of class study time. In-class study 
time consisted of lectures and practice sessions that were listed in the student’s timetable for that 
particular day. When submitting to the study log, the student marks appropriate check-boxes of the 
classes they participated in that day. Out-of-class study time logs incorporated how much time the 
student spent on practicing, solving homework problems, doing group work etc. The students could log 
their out-of-class study time with quite a high accuracy, including the learning method they used and 
time spent on each method.  

To motivate students in filling the study log they were awarded points (up to 5% of the course grade) in 
the course Introduction to Speciality. The study log also encouraged entering study time quite often – it 
allowed reporting study time for the present day, a day before and two days before today. This measure 
was set to reduce the effect of forgetfulness and encourage consistent use of the tool.  

2.2 Measures 
The University Student Satisfaction and Time Management Questionnaire v.9 (TUSSTMQ9) [18] was 
used as an instrument to measure time management. TUSSTMQ9 includes a short section on time 
management and was chosen to provide insight into learning habits, and the subjects use and perceived 
control of their time. The questionnaire on time management consisted of 28 items with answers on a 
7-point scale. The factor analysis revealed a 3-factor structure which is further introduced in the next 
section. 

The average grade was calculated using grades from four courses – two mathematics courses, a 
programming course and one general introductory course.  

Total study time is the sum of all reported study hours during the five weeks of the study log task. This 
includes the reported time spent in the classroom. 
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The number of days reporting study time varies very little due to the design of the study log web app.  

Table 1. Overview of means, standard deviations (SD) and ranges of the measures 

Variable Mean SD Range 

Total study time 127.5 51.04 8 – 281.5 

Number of reports 29.77 5.91 2 – 37 

Number of study methods 5.74 1.17 2 – 8 

Average grade 3.10 1.26 0 – 5.0 

Entry score 89.62 5.86 80 – 100 

Gender 0.76 0.43 1 = male; 0 = female 

Procrastination (f1) 4.97 1.86 0 – 8 

Effectiveness (f2) 6.49 1.59 0 – 8 

Planning (f3) 3.46 2.50 0 – 8 

RStudio version 4.0.2 was used for descriptive statistics, correlational and regression analysis. 

The R library psych package was used for parallel analysis of the time management questionnaire. The 
parallel analysis suggested the number of components pointed towards a three-factor structure. 
Therefore, we went with a factor analysis with three factors. Using the factor loadings, a number of items 
from the original questionnaire were discarded as having little or no importance (correlation < .5). In the 
final analysis, eighteen of the twenty-eight items were used.  

Table 2: The factor analysis of TUSSTMQ9 

 Factor 
TUSSTMQ9 item f1 f2 f3 

27 I am hopeless at time management. 0.56   
06 I procrastinate over doing difficult tasks. 0.60   
26 I have a hard time concentrating. 0.64   
15 I easily get distracted from important tasks. 0.68   
24 I find distractions to be very tempting. 0.72   
17 I find myself procrastinating over tasks that need to be done. 0.76   
13 I spend a lot of time mucking around. 0.81   
19 I spend too much time on trivial matters. 0.83   
08 I waste a lot of time. 0.83   
22 I am in control of how my time is spent.  0.52  
20 I always complete tasks before they are due.  0.65  
09 I am on top of my important tasks at the moment.  0.71  
21 Despite interruptions, I get important tasks done.  0.72  
10 I accomplish what needs to be done each day.  0.73  
14 I meet deadlines on time.  0.86  
16 I get important tasks done on time.  0.90  
03 I make effective plans for getting things done.   0.64 
18 I have a weekly schedule on which I record fixed commitments.   0.81 
12 I prepare a daily or weekly "to do" list.   0.82 
Cronbach’s alpha 0.906 0.884 0.795 

Note: The factors are labeled as following f1 = procrastination, f2 = effectiveness, f3 = planning 
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The factor loadings suggest the instrument measures three underlying characteristics. The first (f1) can 
be summarized by the term procrastination; the second factor (f2) can be seen as pointing to 
effectiveness or the perceived control of one’s time. The third factor (f3) is the smallest in terms of 
relevant items, and it is the only one related to planning. 

3 RESULTS 
The results of the correlation analysis are given in table 3. According to Funder and Ozer the correlations 
that are >.3 can be interpreted as a large effect [27]. 

From table 3 we see the .53 correlation between the average grade and the number of reports to the 
study log. Those who study longer hours also report having used a variety of different learning methods. 
Also significant effect size can be noticed between the entry score and the number of reports. The 
remarkable negative effect between gender and the third factor suggests that female students make 
more plans and organize their schedules. 

Table 3. Correlations between variables 

 e1 e2 e3 e4 e5 e6 e7 f1 f2 

e1 total study time  –         

e2 avg. study time per day 0.87         

e3 number of reports 0.52 0.12        

e4 no of study methods 0.43 0.39 0.24       

e5 average grade 0.25 0.05 0.53 0.20      

e6 gender -0.22 -0.16 -0.18 -0.19 -0.04     

e7 entry score 0.14 0.05 0.31 0.06 0.48 -0.17    

Procrastination (f1) -0.26 -0.23 -0.15 -0.10 -0.20 0.14 -0.15   

Effectiveness (f2) 0.14 0.09 0.16 0.10 0.23 -0.13 0.08 -0.20  

Planning (f3) 0.22 0.20 0.09 0.27 0.02 -0.36 0.10 -0.19 0.10 
Note: Correlations in bold are significant at 0.05 level 

The regression analysis showed that six variables (total study time, number of reports, entry score, 
gender, procrastination, effectiveness) predicted average grade (R2 = 0.36). The best predictor being 
the number of reports shortly followed by the entry score. The procrastination factor was not among the 
best predictors. Table 4 lists all the predictors and their corresponding beta coefficients. Taken together, 
these results suggest that a diligent reporting of study time can predict the average grade. Interestingly, 
time spent studying and the self-reported tendency to procrastinate were not a great predictor of first-
semester average grade. What is also noticeable is the predictive power of self-reported effectiveness. 

Table 4. Summary of regression analysis predicting average grade at the end of 1st semester  

Predictor β R 

Total study time  -0.017 

Multiple R-squared:  
0.38 

Adjusted R-squared:  
0.36 

Number of reports 0.371* 

Entry score 0.360* 

Gender 0.140* 

Procrastination (f1) -0.073 

Effectiveness (f2) 0.194* 
Correlations are significant at the level0.01 ‘*’ 
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4 CONCLUSIONS 
The main goal of the current study was to investigate the relationships between students’ academic 
success and their time management and study habits. This was done using the Student Satisfaction 
and Time Management Questionnaire and a five-week daily study log task. The study had another goal: 
to adopt The Student Satisfaction and Time management Questionnaire into Estonian. 

The analyses reviled the Estonian version of The Student Satisfaction and Time management 
Questionnaire has three different dimensions: procrastination, effectiveness and planning. This is at 
odds with other findings where the questionnaire revealed five factors [19] and the four factors proposed 
by the original questionnaire [18]. Although procrastination alone has a medium negative effect (- 0.20) 
on grades, it is not a good predictor of grades when taken together with other variables.  

It was also shown that time management skills and study behaviour can predict the grades at the end 
of the first semester. The model with six predictors (total study time, number of reports, entry score, 
gender, procrastination, effectiveness) explains 36% of the variability in the average grade at the end of 
the first semester. This implies that although it is important to look at the entry score, it alone is not 
enough to predict the students’ academic success. The diligence in carrying out an extensive task is 
also an important variable when predicting academic success. 

Interestingly, the procrastination factor was not a strong predictor for grades when used in a model with 
other variables. This finding is different from the findings of Balkis [24], which can be due to differences 
in the questionnaire used. 

4.1 Limitations 
The major limitation of this study comes from the study log. The task to report study time was rather 
extensive and could, in addition to study habits, be a reflection of the students’ conscientiousness. Also, 
since the students in ICT are kwown for being drawn to hacking, not all the entries to the log are to be 
trusted. We also used self-report measures that may introduce bias and inaccuracies in responses. 
It is worth noting that the courses in the first semester might not be an adequate measure of academic 
success. Looking at the students’ progression and academic success for a longer period of time might 
offer more insight. 
Further studies should be undertaken to explore means of data collection and validated instruments of 
time management related self-efficacy. 
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THE FUTURE OF HOTEL MANAGEMENT HIGHER EDUCATION: 
TRENDS AND EVOLUTION 

S. Demaeght de Montalay 
BBI-Luxembourg - School for International Hospitality & Tourism Business (LUXEMBOURG) 

Abstract 
This article was written as part of the research carried out under the auspices of BBI's Research and 
Innovation Committee. It is therefore property of its author and of the Initiating Institution, BBI-
Luxembourg - school for international hospitality & tourism business. 

Historically and in Europe, the higher education sector in hotel management took place mainly in 
specialized centers such as Hotel Schools or Hotel Management Schools. This practice, largely inspired 
by the Swiss model, was justified by the level of studies which rarely exceeded two years of higher 
education or three academic semesters combined with two semesters of practical training. It was 
therefore imperative to concentrate the hotel operation subjects right from the first academic year. 
Students then obtained a BTS, DTS, DEUG or Higher Diploma. Those who wished to pursue a bachelor 
level had to follow an additional academic year where the hotel operations part was nearly not present 
but which was mainly used to upgrade them in general management subjects. The level reached was 
then close to a general bachelor in management. 

Subsequently, the number of students reaching a bachelor level has increased and this level has 
become the norm. Some schools then balanced the general management courses over the three years, 
others left them in the third year. Today, we are at the dawn of a time when the master level in five years 
could become the standard program. There is therefore no longer any interest in concentrating 
operational and purely hotel subjects over the first two or three years. 

We can therefore ask ourselves whether specific teaching is always useful or whether hotel 
management could be integrated as an optional pathway in generalist management path depending on 
a university management department or a business school. This is what appears in many universities 
in the schools of management or departments of tourism. Finally, many courses such as accounting, 
marketing, human resources or financial management are not specific to the hotel industry and can be 
given jointly to students pursuing or not a hotel course even if an upgrade is necessary for certain 
peculiarities such as the USALI chart of accounts. 

Do specific hotel schools still have their place? What is the point of keeping both types of education? Is 
the level reached the same in both cases? We will try to answer these questions by using qualitative 
methods and by studying different hospitality programs offered on the market. 

Keywords: Hospitality Education, Hotel Schools, Higher Education Curriculum. 

1 INTRODUCTION  
Hospitality higher education may be split in two big categories: specific hotel management curriculum 
from specialized hotel schools and hotel management programs as streams or specializations in 
business schools or university faculties. The first model is much more common and successful in Europe 
when the second appears to be the normality and standard in the rest of the world. This discordance is 
probably due to historical situation but we may question about the relevance of both models nowadays. 
The aim of this article is to see if the European model of specialized hotel school still maintains its 
purpose and reason to exist front of the advantages in synergies offered by the integration of programs 
in larger faculties and academic structures.  

2 CURRENT AND PAST SITUATION 

2.1 Historical background in Europe 
Higher education for hospitality management in Europe was carried on during decades by specialized 
hotel management schools mainly from Swiss origin (1). Most of them were competing for a ranking 
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position in surveys organized by or for the hospitality industry (2). In the top ten institutions we may 
underline, in alphabetical order, Ecole Hôtelière de Lausanne, Glion Insitute of Higher Education, 
Hotelscholl The Hague, Les Roches International School of Hotel Management, Swiss Education Group 
or Vatel. All of them had common specificities, being a university level education, international presence 
with affiliate or branch campus (except Lausanne and The Hague), alternation of practical and 
theoretical periods. 

The first hotel management school created in the world was Ecole Hôtelière de Lausanne in 1893 when 
its founder, Jacques Tschumi, opened what was at the time the “Ecole Professionnelle de la Société 
Suisse des Hôteliers” (3). The idea was to integrate in the “Hotel d’Angleterre” a professional school in 
order to face the demand in qualified staff from the luxury hotel sector. Founded in 1929 by the former 
employers’ organization in the hotel and catering sector HORECAF, Hotelschool The Hague 
(Netherlands) is probably the second most reputed hotel management school in Europe. It belongs to 
the public sector and got a European accreditation by the “Nederlands-Vlaamse Accreditatieorganisatie” 
(NVAO, 2012). Glion Institute of Higher Education opened in 1962, created by Walter Hunziker and 
Frédéric Tissot (4). Even if Les Roches was created in 1954 with the original name of “Ecole des 
Roches” by Marcel and Jean-Pierre Clivaz, it remained a general higher school until 1979 (5) when the 
institution became a hotel school switching to hotel specialization and changing the name from “Les 
Roches International School” into “Les Roches, Hotel and Tourism School”. At this moment, Les Roches 
was then the first Swiss hotel school with programs fully taught in English. The “Vatel Hotel Management 
School” opened in Paris in 1981 (6) by Alain Sebban and remained during twenty years with only four 
campuses in France (Lyon in 1984, Nîmes in 1989, Bordeaux in 1994) before starting to grow fastly in 
the world in the years 2000 and to reach a quantity of 50 schools worldwide in 2018. The Swiss 
Education Group (7) includes four different schools: César Ritz College created in 1982 (8), Hotel 
Institute Montreux (9) in 1984, International Hotel and Tourism Training Institute (10) created in 1986 
and Swiss Hotel Management School (11) created in 1992. 

Besides the top hotel management schools, other specific schools operate in Europe like Ecole Hôtelière 
de Genève created in 1914, Institut Paul Bocuse founded in 1990 by the famous French chef Paul 
Bocuse and by the co-founder of Accor Group Gérard Pélisson, Le Cordon Bleu which opened in 1896, 
and many others. Founded in 1990 in Brussels, BBI School for International and Tourism Business 
moved to the castle of Wiltz in the Grand Duchy of Luxembourg in 2013 to become BBI Luxembourg 
(12). More recently, many universities or business schools have developed hospitality management 
programs but till now, none of them has gained the reputation and ranking of specific hotel schools.  

2.2 Historical background outside Europe 
In other continents, the situation is quite different from what we observe in Europe. According to Severt, 
Tesone, Bottorff and Carpenter (13) the best ranked hospitality program is held by Cornell University. 
Founded in 1865, Cornell University was set up as part of the Ivy League university. Its curriculum is more 
business than craft focused and its reputation is also more academic than practical. Established in 1979 
as the Department of Institutional Management and Catering Studies of The Hong Kong Polytechnic 
University (PolyU), the School of Hotel and Tourism Management (SHTM) was designated a School in 
October 2001 and became an independent autonomous academic unit of the University in 2004. 

When higher education for hospitality management in Europe is mainly the fact of specialized hotel 
management schools, outside of Europe hospitality and tourism best ranked programs are located in 
universities and business schools. Alongside the two leaders underlined by the Journal of Hospitality 
and Tourism Research (13), other universities are ranked like the Michigan State University, the 
University of Nevada in Las Vegas, the Pennsylvania State University, the Virginia Polytechnic Institute 
and State University, Purdue University, the Oklahoma State University and the University of Central 
Florida. The University of Surrey in the United Kingdom also appears in the ranking. 

3 METHODOLOGY 
In the first part of our research, we will use observation tools in order to analyze the trends in European 
hospitality higher education to check if the European model based on specific and specialized hotel 
management schools is still relevant or if we could switch to the non European model by inserting hotel 
management into global management curriculum as specialization or major. We will successively observe 
the evolution of length of studies, academic rhythms, internship periods and curriculum contents. 
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The second part will be based on individual interviews to confirm the first results. Interviews will be 
organized trough phone calls, Skype videoconferences and WhatsApp calls from forty to seventy 
minutes for each. We will thus collect the reactions and positions of representatives from all main 
hospitality schools such as Les Roches, Glion, Ecole Hôtelière de Lausanne, Vatel, Institut Paul Bocuse, 
Ducasse Education, Le Cordon Bleu, BBI Luxembourg and many more. 

4 CURRICULA ANALYSIS 

4.1 Academic rhythms evolution 
Until February 2015, Ecole Hôtelière de Lausanne (3) was offering a two-year diploma. The Bachelor of 
Science was not proposed as an extension of the diploma like in other schools but as a separate 
curriculum. Nevertheless, when the diploma was the standard during many decades and the bachelor 
was reserved for elite, since 2015 the two-year diploma has not existed anymore and the bachelor 
degree in three years became the standard program. Elite program switched now from bachelor to 
master program. Also, until 2015, elective subjects were present during semesters 3 to 8. Since 2015, 
the common core does not consider any elective from semester 1 to 7. All electives are taught during 
8th semester. 

 

From 1962 to 1995, Glion Insitute of Higher Education was only offering programs up to three years of 
length (4). The bachelor degree only appeared in 1995, followed by the master degree in 2000. From 
1995 until 2015, the two-year diploma called “Diplôme d’Etudes Universitaires Hôtelières Générales” or 
DEUHG was in common core with the two first years of the bachelor. If the student wanted to leave the 
program after three semesters, meaning one semester before ending the DEUHG, they had the 
possibility to graduate with a “Diplôme en Gestion Hôtelière et Restauration” or DGHR. The bachelor 
was proposed as an extension of the DEUHG during two additional semesters. The student had the 
possibility to choose between a BA (Bachelor of Arts) in Hospitality Management (with some major 
specializations) or a BBA (Bachelor in Business Administration) in Hospitality Management. In 2015, the 
DEUHG, the DGHR and the BA disappeared from the offer, leaving only the BBA in Hospitality 
Management with major specializations. During a short time, the option to leave after three semesters 
remained but was not promoted anymore. Even the name “Diplôme en Gestion Hôtelière et 
Restauration”, or DGHR, switched to « Diploma in Hospitality Management ». It can also be observed 
that when opening a new campus in London in 2013, the offer on the new campus was already limited 
to the BBA with no possibility to enter into DEUHG, DGHR or BA programs. 

 

Glion clearly evolved from an offer based on a two-year diploma to an academic offer based on the 
bachelor.  

Nowadays, Glion offers a single bachelor program (BBA in International Hospitality Business) when the 
master’s offer is declined in several differentiated programs: MSc Master in International Hospitality 
Business, Master’s in Finance, Real Estate and Hotel Development, Master’s in Hospitality, 
Entrepreneurship and Innovation, Master’s in Luxury Management and Guest Experience and Dual MBA 
and MSc in International Hospitality Business. We may imagine that the school prepares a new era 
where the standard program will be based on the master offer instead of bachelor level. 

During many years, the academic offer of Les Roches was based on the Diploma program (5, 14). Until 
2010, the bachelor program was presented as an extension of the diploma and reserved to marginal 
elite. In order to be authorized in the bachelor program (semesters 6 to 7), the students even needed to 
justify an average grade of 75% during the diploma program (semesters 1 to 5). 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Dip. < 2015
BSc

ACADEMIC INTERNSHIP ACADEMIC INTERNSHIP
ACADEMIC INTERNSHIP ACADEMICACADEMIC INTERNSHIP ACADEMIC ACADEMIC

Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
DGHR
DEUHG
BBA/BA

BBA 2016 ACADEMIC INTERNSHIP ACADEMIC ACADEMIC INTERNSHIP

ACADEMIC INTERNSHIP ACADEMIC ACADEMIC
ACADEMIC INTERNSHIP ACADEMIC ACADEMIC

ACADEMIC

ACADEMIC ACADEMIC

INTERNSHIP ACADEMIC

ACADEMIC INTERNSHIP ACADEMIC

COMMON CORE WITH DEUHG
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Between 2010 and 2015, the relative importance of the bachelor program increased and during the year 
2015 was presented as the main option. Instead of presenting the BBA as an extension of the diploma, 
Les Roches started presenting the diploma as a way to leave earlier the BBA: « …students generally 
continue their studies and complete the bachelor degree; however, they have the possibility to start their 
professional career at this stage » (5). 

 

Around 2017, 2018, the diploma program totally disappeared from all Les Roches campuses except the 
Chinese campus (15). 

Until 2017, schools from the Swiss Education Groups were clearly offering curricula based on 
successive certificates, diplomas and degrees. In Cesar Ritz College the rhythm was based on 
academic blocks of eleven weeks and internships from four to six months (8). After two terms of eleven 
weeks and a first internship, the student was already eligible for a Certificate in Hotel and Restaurant 
Operations. This Certificate was followed by three other academic quarters of eleven weeks, a second 
internship and a sixth academic term in order to reach the Swiss Higher Diploma in Hotel and Tourism 
Management. Two more quarters were needed in order to get the Bachelor Degree. Since 2017, the 
academic offer and rhythms remain the same but the way to present it changed. Previously, the school 
website was clearly offering the certificate, higher diploma and bachelor. Nowadays, the website 
presents a Bachelor of Arts and a Master of Arts. Only when looking into the details of the Bachelor of 
Arts, we may find the subdivision of the program into certificate, higher diploma and bachelor. That 
means that Cesar Ritz switched the marketing presentation of an unchanged offer in order to present 
the bachelor degree as the standard product. 

 

Hotel Institute Montreux follows a quite similar rhythm (9) with three quarters of eleven weeks (instead 
of two quarters in Cesar Ritz) and a six-month internship for the Diploma in Hotel Operations 
Management (instead of Certificate in Cesar Ritz). Two additional quarters and a second internship lead 
to the Higher Diploma in International Hotel Management. Two more academic quarters are needed to 
get the bachelor level. Regarding the way to present the academic offer, we may observe the similar 
effect as already observed for Cesar Ritz College (in a very similar website): the page with the Hospitality 
Management Programs details about bachelor and master degrees, only when entering into the details 
of the bachelor, we may find the offer of Diploma and Higher Diploma. 
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IHTTI offers Certificate, Diploma, Higher Diploma and Bachelor degree but all of them are presented 
inside the bachelor offer as steps to reach the standard degree being the bachelor (10). As in Cesar 
Ritz, the Certificate in F&B Studies needs two academic quarters (one semester) and a six-month 
internship. The Swiss Diploma in International Hotel Operations Management can be reached with an 
additional academic semester and a second six-month internship, being two academic semesters and 
two internship semesters instead of three quarters and only one internship in HIM. An additional 
semester for the Higher Diploma means a total of three academic semesters and two internships like in 
Cesar Ritz and HIM. 

 

In the Swiss Hotel Management School, the program offer follows strictly the presentation observed in 
other SEG schools. The website presents bachelor, postgraduate and master programs but diploma 
and higher diploma are hidden inside the bachelor curriculum (11). The academic rhythms are very 
similar to the ones from IHTTI excepting the fact that no certificates are proposed after the first year. 

 

Nearly since the beginning, Vatel schools have offered a three-year bachelor degree and a two-year 
master degree (6). Even if the curricular content is in constant evolution and improvement, the academic 
rhythm and the perfect alternation of academic and practical semesters do not change.  

The master degree is presented as a normal continuity of the bachelor. For these two reasons, Vatel 
may be considered as a precursor of the current trends. When most of the other schools were previously 
presenting one-year, two-year and three-year certificates, diplomas and higher diplomas as standard 
curricula before switching to the bachelor standardized offer, Vatel offered the bachelor as standard 
model since the beginning of the 90s. Nowadays, the way they present a standard path including a 
bachelor followed by a master is typically revealing of what will hotel schools offer in the future. 

 

As we may observe, the length of the standard program has been increasing significantly in the last 
decade. When two-year diplomas like French BTS, DEUHG, DGHR, Diploma or Higher Diploma were 
the standard offer ten years ago, nearly no student now voluntarily stops before graduating with a 
Bachelor degree. Shorter programs still exist with the sole purpose to give some diploma or certificate 
to students failing or obliged to stop before graduation for academic, economic or private reasons. We 
also may presume that the change from two-to-three-year programs (Diploma) to three-to-four-year 
programs (Bachelor) will bring us to a future standardization of five-year programs (Masters). Due to the 
continuing increase of needs and expectations of the service industry combined with employment crisis 
in many countries, the master degree will very soon become indispensable asset for students and young 
professionals. 

Another observation is the multiplication of changes in academic rhythms between academic and 
practical periods. The old fashioned sandwich model (repetitive alternation of academic and practical 
semesters) switched to a multitude of offers including longer academic stages (five, six, nine, twelve 
and up to eighteen months of academic periods) and variable internship lengths. 

4.2 Curriculum content 
We also analyzed in depth the content of the curricula of the different schools from previous section and 
what was the proportional part of hotel operations subjects and general education or general 
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management subjects during the first parts of the bachelor (certificate, diploma, higher diploma years) 
and the last part of the programs (additional year to obtain a bachelor degree after common core with 
lower level degrees. 

In the schools that offer or offered both bachelor degrees and lower diplomas or certificates (all the 
schools we studied in the previous section except Vatel) the percentage of specific hospitality-linked 
subjects (rooms, F&B, hotel operations,…) during the common core is 49% versus 51% of subjects not 
directly linked with hospitality (accounting, human resources, marketing, global management, general 
education,…). In the additional academic period to obtain the bachelor degree after common periods 
with diplomas and/or certificates, the percentage of specific hospitality subjects decreases to 12% 
versus 88% of non-specifically hospitality linked subjects. On the other hand, in Vatel, the percentage 
during the two first years is 41% of hospitality linked subjects versus 59% of non-directly hospitality 
linked matters. In the last year, hospitality linked subjects decrease to 29% versus 71% of non-
specifically hospitality courses. 

We may then observe that in Vatel the curriculum is better balanced between specific and non-specific 
subjects during the whole length of the studies program. This could be explained by the fact that the 
school does not have to focus on hospitality courses for the students that could leave before the end of 
the program and may, therefore, better schedule all the SKAA’s (skills, knowledge, abilities, attitudes) 
on the totality of the program. The same characteristics are observed in BBI Luxembourg as the school 
also chose to promote the three-year bachelor program more than twenty five years ago.  

Considering the conclusions from previous section about the trends in program length and academic 
rhythms, we may suppose that a majority of schools will soon tend to better balance hospitality-, general 
education- and general management-subjects during the whole length of the studies. 

5 INTERVIEWS 
During the months of March and April 2019, we submitted our first observations to several experts and 
academic directives from hotel management schools, business schools and universities in order to 
collect qualitative data. Interviews between forty and seventy minutes were realized by Skype, phone or 
Whatsapp calls. Interviewees list is available on request and included all major hospitality schools 
representatives. 

All interviewees agree about the observation that the standard academic offer is now the bachelor 
degree. All of them, except one, were also aware about the switch observed during the last eight years 
in famous hotel schools from two year diploma to three year bachelor as main academical offer. Nine 
over eighteen interviewees underlined the fact that in a short future, the main offer will probably switch 
again from a three year bachelor to a five year master degree. For I15, the evolution from two year 
program to three year program is also linked with Bologna process implementing the 3-5-8 system. I11 
even believed that short programs like 2-years were not even proposed anywhere. Five interviewees 
believe that the increasing in length of the standard program (from two years to three years) appears 
with a simultaneous decreasing of quality for the bachelor degree. In other words, we now prepare 
students in a three year program reaching a level that is between the former two year diploma and the 
former three year bachelor. For I11, this decreasing of quality in not due to the modification in academic 
offer but is a generally observed situation in all the fields of education: the quality level seems to 
decrease everywhere and year after year. 

Three interviewees believe that the next step should be to switch from bachelor to master degree as 
standard program and another even insists on how urgent this evolution should be considered. Two of 
them underlined the necessity of a bachelor level before starting a master degree (some schools and 
universities still accept in master programs students with only two year degrees like BTS, DTS, 
Associate Diploma, Higher Diploma, DEUHG,…) when one insists on the fact that holding a bachelor 
should not be a necessity but a legal obligation. On an opposite point of view, I2 pleads to maintain the 
bachelor degree as standard education and to postpone the master for the future in a dual system of 
education combining professional activity with studies in staggered schedule. This last option is also 
attractive for I10 and I15. Interviewee I15 also considers as a big mistake from some schools to propose 
the Master degree just after finishing the bachelor. It is purely guided by marketing and profitability 
purposes. For the student, it is much better to start their master after some experience in real life 
positions. For I11, the standard program will not switch from bachelor to master as many schools prefer 
the student to follow bachelor and master programs in different schools. That increases the quantity of 
alumni for both schools and allows the student to experiment new points of view and new methods. 
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Regarding the necessity to better balance the contents on the full program length, opinions are quite 
diversified. Some consider that operations should be better distributed and not concentrated on the first 
two years. This new redistribution should allow inserting more operation intelligence instead of operation 
standard procedures. Two interviewees agree on the need to better balance operations with general 
management and on the interest to start earlier with global management. Not better balancing 
operations on the totality of the program is due to the fact that operations are not a selling argument for 
schools, explained I3, hotel schools prefer now to concentrate operations in first year or even first 
semester in order to forget very quickly about operations. For I15, every change should start with a blank 
page. Not to modify the curriculum after the switch from 2 to 3-year standard program or just adapting 
minor changes is a big mistake and a loss of time on long term basis. Every time a school changes its 
strategy, the overall program should be reviewed since the very beginning even if we have to front 
accreditation criteria’s or state authorities. “When you change something in a system, you change the 
whole system; do not try just to adapt it, it never works!” added I17. 

The current trend is the opposite as expected: instead of distributing over the full length, operations are 
more concentrated at the beginning than in the past. I11 reminds that the typical opinion that was the 
foundation of the Swiss hotel education system is “Before becoming a manager, you need to know what 
is the live of the people you will manage. You need to feel as a waiter, a housekeeper, a receptionist, a 
bell boy before being able to lead these people”. That is why curriculum must not be balanced and need 
to start with pure entry-level operations before to slowly evolve to supervision and management tasks. 

Interviewee I10 supports a system based exactly on the opposite concept as current trend: the two first 
years should be essentially based on general management studies (in a business school for instance) 
and hotel operations should start as a specialization during third year or after. He also extols the system 
of a hotel operations postgraduate after generalist management degree like Les Roches Marbella 
proposes. I15 also agrees about LRM PGD program as a good way to switch career even for people 
over 40 or 50 years old. 

In I15’s opinion the current trend should be: now that hotel schools program match with Bologna 
recommendations and system, the three-year bachelor program has to be operations focused. The 
Master (five years or bachelor +2) has to bring to managerial level. The DBA (eight-year program or 
Master +3) needs to bring the student to strategy and knowledge creation. These statements are totally 
confirmed by I11. 

Eleven over eighteen interviewees were also aware about the changes in academical rhythms from a 
generalized old sandwich system to a non homogeneous format with big differences between every 
school. The other seven did not pay attention to the fact but realized afterwards that the observation 
was true. Interviewee I1 underlined that suitable length of the internship during bachelor should be five 
to six months better than only three to four months and at least six months in a master. Internship also 
has to be linked to the level of studies: production and service for the two first years, assistant manager 
for years three and four, management and finance for last year of the master. I15 also underlined that 
schools do not pay enough attention to student logistic problem when changing academic rhythms. The 
alternance between on-campus academic periods and off-campus internships has to consider renting 
facilities for students, issues linked by moving from one school to another and even school logistic 
balancing efficiently the quantity of students on campus at any moment. For all these reasons, the old 
generalized sandwich system was, by far, the best option. 

Dual education system combining apprenticeships in a company and vocational education at school like 
practiced in several countries (Germany, Austria, Switzerland, France, South Korea) is the best option 
for three interviewees. For another, the students need to see practically what they learn during academic 
sessions but she prefers a system of alternance inside of the school between academical and practical 
weeks instead of combining studies with working positions in the industry. 

Many interviewees believe that synergies are possible between hotel schools, business schools and 
universities. Globally, these synergies may be put into practice using several options: to open hotel 
management programs in business schools and universities, to transform hotel management schools 
into more global business schools opening generalist management programs or to create joint ventures 
between business schools (or universities) and hotel schools.  

Interviewee I5 believes that it is necessary and urgent to integrate hotel management into larger study 
fields (business schools and universities). Nevertheless, he insists on the fact that broadening and 
enlarging hospitality studies has to be implemented during this integration. There is a need to integrate 
destination management into hospitality curriculum in order to explain students that hotel promotion is 
closely linked by material and intangible promotion of the location (what he calls the UNESCO dimension 
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of Marketing). Marketing intelligence and innovation need to be linked with destination and location. The 
broaden and enlargement of hospitality program is where the collaboration with a business school may 
be useful with the help of business lecturers in several fields that are too much neglected in hotel 
schools: business management (to train global managers more than operation technicians), financial 
engineering (underlining financial innovation and creativity more than passive reporting), marketing and 
communication (linked with local environment, destination marketing and intangible patrimony), human 
resources and leadership (any hospitality operation will be successful because of a good team much 
more than because of a talented general manager). Still for I5, the best option is between the specific 
hotel management school and the hospitality program in a business school. He much more believes in 
a close collaboration between a hotel school and a business school but on a common campus if 
possible. This collaboration could be organized both in the field of a double degree or a common degree. 
I17 globally agreed with I5. Interviewees I2 and I4 also praise for the integration of specific hotel school 
inside of a business school campus. For them, the hotel school will bring a strong expertise in service 
industry when the business school will enforce the global prestige and the aura of the global entity. 
Nevertheless, five interviewees specify that some joint ventures are profitable for both brands when the 
level of reputation in very high for each of them like happened with the partnership between Institut Paul 
Bocuse (IPB) and Ecole de Management de Lyon (EMLyon) or between Le Cordon Bleu and Université 
de Paris Dauphine. Another advantage, underlined by one and confirmed by four others, for the 
integration of the hotel school inside of the business school, is linked with accreditation criteria. Indeed, 
with a higher level of researchers, doctors and highly qualified lecturers, the business school might be 
best placed to match with the criteria of international accreditation agencies. On the other hand, I6 fear 
that a hospitality option or stream inside of a business school could be considered as a second choice 
and only attract weakest students. For her, hospitality schools need to keep their specificities and 
independence even if located in the same campus as a business school. She specifies that the 
hospitality sector conveys moral and ethics values quite far away from the ones conveyed by a business 
school. If it is true that a typically business school student may not be interested in hospitality studies, 
we must be aware of the fact that most of the hospitality students reject the pure business stereotype 
too close to strict materialistic and capitalist model. They are generally closer to students in 
communication or in sustainable business than other business students. For I4, hotel schools must keep 
their specificities focused on practical and craft based education. Hospitaly remains for her a very 
specific world where students graduated from hotel schools will always have an advantage compared 
to business schools or universities graduates. 

Like I6, other interviewees enthusiastically support the model of a partnership between hotel schools 
and business schools than pure integration of the one inside the other. So opines I1 who is currently 
looking for such a joint venture for his own school. For I3, I14 and I15, the hotel school has to maintain 
its specific infrastructure with kitchen and application restaurants but may send students for global 
management courses to a business school located in a common campus or very close from each other. 
This type of partnership could increase the level of courses and lecturers for management subjects 
according to six experts but two of them insist on the need of a very close location as the distance 
between the two schools will be an undeniable brake. On the other hand, two observed that pure hotel 
schools also have a very good level of lecturers thanks to the system of visiting lecturers from other 
education institutions or from the industry such as accountants and consultants. 

As we may observe, all interviewees support a partnership between hotel school and business school. 
Some of them support the stronger way of pure integration, other are supporting the soft way of joint 
venture or collaboration partnership. 

Many interviewees also underlined the fact that nearly all education stakeholders are willing to get away 
from their original specificities. “It seems that everyone wants to be what he is not or was not. Business 
schools do not want to train business or sales executives anymore, they want to train strategists. Hotel 
schools do not want to train hoteliers anymore, they want to train managers” said I1. “Hotel Management 
is not really attractive, that is the reason why Les Roches changed his branding from Les Roches 
International School of Hotel Management to Les Roches Global Hospitality Education” explained I3 
who also totally agrees with the previous statement from I1. “We try to decrease the importance of hotel 
operations in the curriculum because of a sector bad reputation in the perception of parents and families” 
added I4. “In 1987, when I was speaking about transversality in two of the top three hotel schools, the 
director answered to me that we were in a hotel school and he was teaching hotel operations with no 
need of management transversality. But in 1991, people were already telling that what I told five years 
before was the truth” reported I2. The current trend is that most famous hotel schools have an evolution 
to look more and more like business schools. An interviewee said confidentially that more than 60% of 
EHL alumni are not working in hospitality sector, this percentage is around 30% for Glion alumni. At the 
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same moment, business schools are offering hospitality management in their academic offer and will 
compete increasingly with hotel schools on their own sector. “Most General Manager Assistants in big 
hotels are nowadays alumni from pure business schools and not from hotel schools anymore” added 
I10. “The most famous and renowned hotel schools want to go to excessively general fields and lose 
their identities. But new generations are in need of identify” criticizes I6. For I3, there is also a 
contradiction between what hotel schools want for their own marketing and profitability, and what the 
industry and the education market or labor market need. I14 insists on the fact that the schools need to 
follow what the industry and the labor market need instead of giving too much value to marketing 
purposes or current trends. Marketing purposes, profitability objectives and performance got too much 
importance in comparison to education strategy, needs of the sector and student welfare. Hotel schools 
maintain their contact with the industry in order to provide internships to students but the willingness to 
train students close to the industry disappeared like any strong readiness to work in close collaboration 
with hotel chains (case studies, applied research, project management,…) continues I3.  

On the other hand, hotel schools are losing their identity trying to become more like business schools. 
It may be interesting on a pure marketing point of view and on a very short time vision but it is a real 
danger on long term as they could be considered as business schools among many others instead of 
leaders in a specific field. For three interviewees, top hotel schools are even losing the spirit of what 
was hotel management schools in the past and this contributes to the fact that their alumni do not stay 
in the hotel industry. There is a need of maintaining old fashion hotel schools in order to train real future 
hoteliers. Five of them are afraid about the lack of pure operation program as this is typically what the 
labour market needs for the moment: undergraduate professionals with a strong operational knowledge. 
Due to the evolution of well known hotel schools, operation training may be a niche market for smaller 
schools. 

For interviewee I11, if we go towards an educational approach being too far away from the hotel industry, 
it will produce more worries and stress in the hotels. She underlines that today asset managers are 
pressing the hoteliers with goals impossible to reach. They want the short term and do not think long 
term, which is the opposite of the hotel management. This pressure is already there and it exists because 
those who put pressure cannot be aware of the reality of a hotel. The further away students get from the 
field, the less they will understand how it works. 

Interviewee I15 insists on the fact that the offer of a school should be fair, clear and not confusing. 
Hospitality education may be classified in three different fields: hotel management, tourism and 
gastronomy. Any school has to clearly choose its identity between these three options because it is 
unrealistic to believe that you may mix the three types of visions. This is confirmed by I11 who believes 
that the three careers are totally different. It is ambiguous to tell you are a hotel management school but 
focusing your marketing and image communication on chef’s hats, tricolor collars and MOF- Meilleur 
Ouvrier de France pictures. Also, a tourism school will never be a hotel school and a business school 
will never become a hotel school even if offering hospitality programs. 

On a more general vision, several interviewees consider that many changes have to be implemented in 
curriculum content such as general culture (essential in order to promote destination management for 
I5), languages (three languages additionally to mother tongue is a minimum). At least one year in a 
foreigner campus is essential for the education of the student. I14 support a better balance of operation 
and management subjects during the whole length of the program, starting with management since the 
first semester and including operations until the very last one. 

I2 and I7 underlined another evolution linked to the accreditation system: lecturers are changing from 
former very experienced professionals into more academic profiles and holding a PhD but with less 
experience and less connection to real life in the industry.  

For interviewee I11, considering that hotel schools programs continue to be operation intensive during 
the two first years and management focused on the third year, students should go to a pure hotel schools 
to start a bachelor program and switch to a business school with hospitality program to finish their third 
year. Doing this, they will benefit from a craft-based and very practical education during the first part of 
the cycle but will increase his level during the last year obtaining a degree from a business school much 
more recognized than the one from a hotel school. It is exactly what are doing most of the students 
coming to the university of I13. This path should even be promoted inside partnerships offering both 
hotel school and business schools on a same campus or same education group. 

I15 pleads for the urgent need of total revolution in the hospitality education sector. We are educating 
millennials as if they still were X- or Y- generations. We should copy the trend already existing in the 
best engineering and business schools: to decrease the quantity of master classes and to introduce 
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much more sessions where students work in small groups with no teacher supervision, to increase the 
quantity and weight of real projects. Students are also concerned by sustainability and carbon footprint, 
we may not ask anymore a teacher (even very good) to travel around the world for lectures in several 
campus: we have to replace this old fashioned system by videoconferences. Millennial students already 
got the habit to search on YouTube webinars or video classes about what they did not understand from 
the teacher (or missed because of non attendance), why not benefit from this habit and to select videos 
and conferences for them? Even timetable should be improved, certainly in some countries with 
appropriate climate. Using a double shift daily timetable, some students could attend sessions (and 
video sessions) from 9AM to 2PM (or 8 to 2 or 9 to 3) and others from 3PM to 8PM (or 2 to 8 or 3 to 7). 

6 LIMITATIONS AND FUTURE RESEARCHES. 
The question of hotel schools ranking remains open. For the current research, we focused the 
observation part on some schools that we considered as being part of the top five: Ecole Hôtelière de 
Lausanne, Glion Insitute of Higher Education, Les Roches Global Hospitality Education, Swiss 
Education Group or Vatel. Even if we did not rank these five schools between them as we took an 
alphabetical order, the choice is not harmless. Some experts consider EHL, Glion and Les Roches as 
the top three still considering the TNS report (2) but is it relevant? Vatel may be considered as the first 
group when looking to numbers of international campus, quantity of students and even alumni. May we 
continue to consider Les Roches and Glion as two different entities or do we have to consider Sommet 
Education as a whole? Institut Paul Bocuse increased greatly both in terms of quality and reputation as 
in terms of international expansion. Some very small structures may reach high quality education without 
being recognized for size reasons. A future research should focus on the issue of hospitality education 
ranking. 

Another field of research opened by our methodology and requested by many interviewees consists in 
the adaptation of hospitality education to new societal trends. As claimed by President Philippe François, 
president of the World Organization for Hospitality Education and Training (AMFORHT) during the 23rd 
world forum in Paris (March 14th to 16th), hospitality education needs a real revolution to front the 
changes in students habits and evolution of the world environment. We may not continue to educate 
millennial students as we did with former generations. Also, the question does not consist into integrate 
some sustainability subjects or stream into the curriculum but to review it totally starting from empty 
page and focusing on global positive business with social and environmental aspects. Some 
interviewees even claim for an AMFORHT certification program for hospitality education as TedQual 
certification is obviously more focused on tourism education. 

7 CONCLUSIONS 
Hospitality education sector is currently facing big changes and needs an in-depth restructuration. We 
may not continue to classify the schools into the three traditional models: tourism school, hotel school 
and gastronomy school. To these three categories, we now need to add the business schools with 
hospitality and/or tourism specializations. This will remain a fourth category as their philosophy will 
remain distinct. Regarding hotel schools, we also need to consider a difference in function of the 
education goal. Some hotel schools changed clearly their goals in order to use hospitality as a way to 
educate the entire service industry. Schools, even focused on hospitality operations, with more than 
80% of the alumni working outside tourism and hospitality sector may not be considered on the same 
level as hotel schools still working on the main objective to educate and train future hoteliers. A new 
classification could be as follow: 

- Gastronomy schools 
- Tourism schools 
- Hotel schools for future hoteliers 
- Hospitality schools for service industry education 
- Business schools and universities with hospitality and/or specializations 

Considering this new classification, the trends in curriculum and contents will be different. If we do not 
consider the two first categories as they are not really part of hotel management education sector and 
as there is less confusion regarding the type of program they may offer, we may focus our conclusions 
on the remaining three last categories. 

Hotel schools for future hoteliers need to keep their specificities based on hotel operations. These 
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schools will probably review their curriculum in order to better distribute hotel operation subjects and 
management courses on the whole length of the program. It is a market niche for less expensive schools 
with academic fees that may match with the expected return on investment linked with the salaries from 
hospitality sector. Vatel is for sure part of this category and will even reinforce a certain leadership as 
other famous competitors are excluding themselves from the niche. 

On the other hand, some hotel schools, probably those claiming their position in the top three ranked 
schools, will switch to an education model more suitable for service industry than for pure hospitality 
sector. Knowing that their students will not remain in the hospitality management but will probably go to 
tertiary sector such as banks, insurance companies, audit firms, these schools will use hotel operations 
at the very beginning of their program and will try to increase the weight of management subjects and 
content as soon as possible. Lausanne, Glion and Les Roches are clearly going in this direction. 

Business schools and universities even if they propose programs with hospitality specialization will never 
become hotel schools or even compete with them. It may be a good option for students not totally sure 
about their professional choices or willing to keep the hospitality sector as an option between more 
generalist management possibilities. 

For all categories, the three year bachelor program may be considered as the standard academic offer. 
It match with Bologna criteria’s and even the Swiss exception will follow, soon or later, the current 
European trend as it also match with the labor market demand. The bachelor is now the minimum 
education level required to start working at entry level position such as the baccalaureate or the 
certificate of professional competence was formerly. The master degree will very soon become a 
necessary plus but still with the two options of pursuing studies after the bachelor or postponing it for 
later after some years of experience. In this last case, schools will need to take into consideration the 
new options available through new technologies and propose some programs based on off campus 
education, online courses, videoconferences and alternance systems combining studies with working 
positions including validation of acquired experience. 

The last point of our conclusions consists in the increasing need of partnerships between hotel schools 
and business schools or universities. The qualification level of lecturers, the certification and 
accreditation criteria’s, the need to combine academic staff with high level of operation experience but 
also an increasing percentage of PhD or DBA holders, are constraints justifying this type of collaboration. 
The best hotel schools will need their own research center like Institut Paul Bocuse already has but will 
also need start-up incubators, applied research departments and innovation proceedings. So many 
enforcements in which business schools and universities can help pure hospitality schools.  
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Abstract 
This study developed a Chinese character learning application for children aged 3-7 years old using 3D 
modelling and Augmented Reality (AR) technologies to address the problems of inefficiency, mechanical 
homogeneity, and fragmentation of sound, form and meaning in the current Chinese character education 
and learning process. To investigate how AR supported Chinese character learning effects on children's 
Self-Regulated Learning (SRL), we designed and developed an AR interactive application in an 
empirical experiment, in which a non-parametric test (Mann-Whitney U) statistical method was adopted 
through comparing AR-supported Chinese character learning with traditional Chinese character learning. 
It is found that AR-supported Chinese character instruction can effectively promote the occurrence of 
young children's SRL behaviours and promoting children's subjectivity in the process of learning 
Chinese characters. 

Keywords: Preschool children, Augmented Reality, Chinese character learning, Self-Regulated 
Learning. 

1 INTRODUCTION 
Zimmerman and Risemberg [1] integrated the existing research results and concluded that self-
regulated learning (SRL) should be examined in a comprehensive way in terms of six aspects: 
motivation, method, time, outcome, environment, and sociality of learning. It is an ideal model of SRL, 
and most learning is between self-regulated and passive learning. 

The ability to learn independently plays a significant role in the development of individuals throughout 
their lives, and children between the ages of 4 and 6 are in a critical period of SRL development [2]. 
However, the current research has tended to focus on the SRL abilities of students in primary and 
secondary school, e.g. [3-6], rather than the levels and strategies of SRL abilities of 3-6 year olds. At 
the same time, few studies have explored how to use various approaches to foster young children's 
motivation and strategies for SRL on Chinese characters as a special learning content for Chinese 
children's groups. There have been experiments in the early 21st century with "SRL on Chinese 
characters" for lower elementary school students [7], but information technology has been neither used 
effectively, nor extended further down to the preschool level. 

Because of its ability to visualize abstract learning content, support contextual learning, and enhance 
learners' concentration [8], AR is compatible with the teaching of Chinese characters by linking symbolic 
characters to physical objects. Therefore, this study intervened in young children's SRL on Chinese 
characters with the help of a self-developed app based on the AR technology and explored whether the 
use of AR technology could enhance young children's SRL skills on Chinese characters by comparing 
the SRL behaviours of the AR teaching group with those of the traditional teaching group. 

2 LITERATURE REVIEW 

2.1 The development of SRL in young children 
Most researchers have focused on the relationship between the level of SRL skills and academic 
achievement in elementary and secondary school students [9, 10], and how to achieve SRL in the 
classroom [11], ignoring that the accumulation of SRL strategies begins as early as the preschool 
years[12]. The development of young children's SRL skills in the preschool years provides the 
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foundation for their future academic performance [13] and is a key predictor of their school readiness 
[14]. Jeong and Frye[15] suggested that young children who have a better knowledge understanding of 
others are able to show more active SRL behaviours, independent of their age. More researchers have 
explored the factors that influence young children's self-regulatory competence, which is not only 
expressed in the process of knowledge learning [14, 16]. In summary, the factors that influence young 
children's SRL are multifaceted. 

For the measurement of SRL abilities, most researchers have used quantitative research instruments, 
but those are not suitable to apply to preschooler populations [17-19]. Some researchers have examined 
students' perceptions of SRL using an interview method [20], or assessed students' SRL abilities using 
the Self-Regulated Learning Interview Schedule [21], but this is clearly not appropriate for studies 
conducted with preschool children. Dermitzak et.al. [22] developed the Strategic Behaviour Observation 
Scale (SBOS), in which researchers observe and rate young children's SRL behaviours. The scale 
covers three main dimensions: cognitive strategic behaviour, metacognitive strategic behaviour and 
motivational strategic behaviour. SBOS provides a more systematic and comprehensive evaluation of 
young children's SRL behaviour and its reliability has been verified by [23]. 

2.2 Early childhood language learning and SRL 
SRL also plays an important role in language learning. Bai and Wang [24] noted that both motivation 
and the use of SRL strategies (self-monitoring and self-initiating strategies) were associated with 
students' English writing skills. Ardasheva et al. [25] conducted a meta-analysis of studies on second 
language instruction and found that Strategic Instruction, as an effective instructional tool, aims to 
increase learners' awareness of the most effective ways to learn a language and cultivates self-regulated 
learners who actively participate in the constructive learning process. Ziegler and Moeller [26] found that 
the use of a portfolio-based formative assessment, a formative assessment tool, increased students' 
intrinsic motivation for language learning and ultimately promoted students' ability to engage in language 
learning autonomously. It can be seen that the enhancement of SRL strategies is a priority in the field 
of language learning. 

Recent research of Chinese characters’ learning mainly focus on students at elementary schools. Du[27] 
mentioned that the story teaching method was used for Chinese characters’ teaching at elementary 
schools, which allows students to actively select characters that they are personally good at to write the 
related stories. Zhang et al. [28] pointed out that first grade students are already able to use 
paraphernalia to learn the Chinese characters. However, there is still a lack of research on Chinese 
characters’ learning of preschool children. 

2.3 AR and young children's SRL 
Many studies have shown that the use of AR technology can promote stronger motivation and interest 
in learning [29-31]. In a study by Yilmaz et al. [32] on 5-6 year old, they found that most of the children 
strongly enjoyed using books with AR-based pictures and this interest had a significant impact on their 
story comprehension performance (SCP). The increased motivation for learning that AR triggered 
makes students learn willingly and actively, which promotes students' SRL behaviour to some extent. 

Yang et al. [33] found that AR-supported learning in science courses provided visual and pictorial models 
that enabled students to better understand scientific concepts. Liu et al. [34] also confirmed the important 
role of AR in promoting semantic understanding and word recall in ESL (English as a Second Language) 
courses. In addition, Wu and Ren [35] showed that the etymological strategy for learning Chinese 
characters is for children to learn Chinese characters in the order of "physical pictures - etymological 
pictures - ancient characters matched with etymological pictures - modern characters". This strategy 
deepens children's understanding of relationships between forms and meanings of characters, and 
helps children shift their Chinese character learning strategies from rote memorization to observation 
and comprehension, thereby increasing their motivation to learn Chinese characters and consolidating 
their memory of Chinese characters. AR technology can demonstrate the process of Chinese character 
evolution with three dimensional, spatial and intuitive content [36], assisting children in leaning Chinese 
characters and applying the etymological strategy of Chinese character learning preferably. At the same 
time, the application of AR can promote SRL on Chinese characters, allowing children to arrange the 
content and progress of learning by themselves. 
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2.4 Our research 
The AR Chinese character learning application developed independently in this study shows children 
the life-situation associated with Chinese characters and the evolution of Chinese characters, building 
a vivid, concrete and interesting Chinese character learning context for children to experience the 
process of SRL on Chinese characters. Based on this application, this study conducts AR Chinese 
character teaching activities in kindergartens and compares it with traditional Chinese character 
teaching methods to explore the intrinsic relationship between the application of AR technology and 
children's SRL behaviours on Chinese characters. In light of this, this study asks the following questions: 

Are there differences between the influence of AR instruction and traditional Chinese character 
instruction on SRL? If there are differences, in what specific ways? 

Given the available research findings, this study hypothesizes that: 

Compared to traditional Chinese character instruction, the use of AR technology can enhance children's 
motivation to learn and strengthen their motivational strategic behaviours, cognitive strategic 
behaviours, and metacognitive strategic behaviours in self-regulated Chinese character learning. 

3 METHODOLOGY 

3.1 Participants 
17 children, among which there were 12 boys and 5 girls, from the same class of a preschool in Hebei 
were included in this quasi-experimental study. The cohort had learned Chinese characters for over six 
months and were able to recognize some Chinese characters. The experiment was conducted by a 
teacher experienced in teaching children Chinese characters and trained how to teach with the AR 
application. 

3.2 Procedure 
The participants were randomly divided into two groups with 8 children in the control group (7 boys and 
1 girl) and 9 children in the experimental group (5 boys and 4 girls), where both groups were provided 
with Chinese character recognition cards and the experimental group wad provided the AR application 
additionally. Two groups of children were taught by the same teacher using teaching tools provided 
respectively, as shown in Figure 1. 

   
Figure 1 Teaching Scenes of the control group (left) and experimental group (right). 

The AR application used in the experiment is consisted of three teaching scenes: situational introduction, 
animation demonstration and test. In the scene of situational introduction, 3D models of three Chinese 
characters to be learned will appear if the toddler turns the tablet to a specific position. In the scene of 
animation demonstration, when scanning a Chinese character recognition card, the 3D evolution 
animation of the corresponding Chinese character will show up with the standardized pronunciation of 
the Chinese character when the kid clicks on the “evolve” button (Figure 2). 
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Figure 2. The application's "Scenario introduction" and "Chinese Character Evolution" interfaces. 

Entering the test scene by clicking on the "Test" button set to review and consolidate what is learned, 
the child can drag the pictogram model into the box below the corresponding Chinese character, the 
application will give feedback on the correctness. 

The specific flow of the control group experiment is shown below (Figure 3). 

 
Figure 3. Teaching process for the control group. 

The specific flow of the experimental group is shown in Figure 4. During the Chinese character teaching 
process, due to the large number of children, researchers assisted the teacher when needed. The entire 
experiment was recorded. 

 
Figure 4. Experimental group teaching process. 

3.3 Measures 
In order to measure the SRL ability of the children in the experiment, the SBOS developed by Dermitzaki 
et al. [22] , where two independent and trained researchers rated the children’s SRL behaviours on a 
three-dimension and four-point scale by observing children’s verbal and nonverbal learning behaviours 
recorded while processing the given task during the entire experiment. The Spearman coefficient of the 
two researchers' ratings based on the SBOS in the current study was 0.758, indicating a high inter-rater 
reliability. 

The dimension of cognitive strategic behaviours contained three sub-dimensions: (a) Choosing between 
main and trivial; (b) Analyzing and combining activities; (c) Effective use of models. 

The dimension of metacognitive strategic behaviours contained four sub-dimensions: (a) Planning; (b) 
Monitoring of the activities; (c) Awareness of errors, adjusting intermediate aims; (d) Learning from one’s 
own errors. 

The dimension of motivational/volitional strategic behaviours contains three sub-dimensions: (a) 
Concentration; (b) Persistence; (c) Working autonomously; (d) Maintaining motivation; (e) Initiative 
(starts action on his/her own). 
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(1 min)

Lead children to recognize the 
pronunciation and shape of 

Chinese characters
(3 min)

Consolidation 
and testing

(1 min)

Teacher 
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literacy tools

(8 min)

Children explore 
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of the scenario 
on their own

(4 min)
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exploration 
software for 
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4 RESULTS 

4.1 Preliminary analysis 
Basic descriptive statistics were conducted based on the data collected by SBOS ( Table 1 ) where both 
the total scores and the scores of the three sub-dimensions of SRL behaviours of the control group were 
found to be lower than those of the experimental group. In particular, the mean value of Cognitive 
Strategic Behaviours was 6.00 in the control group and 8.89 in the experimental group; the total score 
of Metacognitive Strategic Behaviours was 7.75 in the control group and 11.00 in the experimental 
group; the mean value of Motivational/Volitional Strategic Behaviours was 9.63 for the control group and 
17.00 for the experimental group; the mean value of the total score in the area of SRL Behaviours was 
23.63 for the control group and 36.78 for the experimental group.  

Table 1. Descriptive statistics of control group & experimental group. 

Behaviours Group N Mean S.D. 

Cognitive Strategic Behaviours CG 8 6.00 1.069 
EG 9 8.89 1.364 

Metacognitive Strategic Behaviours CG 8 7.75 1.832 
EG 9 11.00 2.236 

Motivational/Volitional Strategic Behaviours CG 8 9.63 3.114 
EG 9 17.00 2.398 

OVERALL CG 8 23.63 5.423 
EG 9 36.78 5.044 

4.2 Further Analysis - Non-parametric Test 
Due to the small sample scale and the fact that the data collected by SBOS isn’t distributed normaly, a 
nonparametric test was carried out. The results of the Mann-Whitney U independent sample test, as 
shown in Table 2, shows that the scores of the experimental group were significantly higher in Cognitive 
Strategic Behaviours (p=0.001<0.05), Metacognitive Strategic Behaviours (p=0.002<0.05), 
Motivational/Volitional Strategic Behaviours (p=0.007<0.05) and overall SRL behaviour performance 
(p=0.001<0.05) than in the control group. 

Table 2. Preliminary Mann-Whitney U independent sample test results. 

Behaviours Group N Mann-Whitney U Z p 

Cognitive Strategic Behaviours 
CG 8 

5.000 -3.122 .001 
EG 9 

Metacognitive Strategic Behaviours 
CG 8 

8.500 -2.683 .002 
EG 9 

Motivational/ Volitional Strategic Behaviours 
CG 8 

2.000 -3.292 .007 
EG 9 

OVERALL 
CG 8 

2.500 -3.248 .001 
EG 9 

To further understand the specific difference of the children in the control and experimental groups, the 
study conducted the Mann-Whitney U independent sample test on each question items and the results 
are shown in Table 3. For children's performance on Cognitive Strategic Behaviours, i.e. choosing 
between main and trivial (p=0.049<0.05), analyzing and combining activities (p=0.002<0.05) and 
effective use of models (p=0.001<0.05), the experimental group scored significantly higher than the 
control group. Among the four items of Metacognitive Strategic Behaviours, the experimental group 
scored significantly higher in planning (p=0.002<0.05) and monitoring of the activities (p=0.002<0.05), 
but for awareness of errors, adjusting intermediate aims (p=0.215>0.05) and Learning from one's own 
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errors (p=0.117>0.05), no significant differences between the two groups was evident. For 
Motivational/Volitional Strategic Behaviours, i.e. concentration (p=0.002<0.05), persistence 
(p=0.003<0.05), working autonomously (p=0.011<0.05), maintaining motivation (p=0.01<0.05) and 
Initiative (starts action on his/her own) (p=0.002<0.05), the scores of the experimental group were 
significantly higher than those of the control group. 

Table 3. Results of the Mann-Whitney U independent sample test for specific question items. 

Behaviours Group N Mann-Whitney U Z p 

Choosing between main and trivial 
CG 8 

18.000 -1.97 0.049 
EG 9 

Analyzing and combining activities 
CG 8 

8.000 -3.066 0.002 
EG 9 

Effective use of models 
CG 8 

3.500 -3.348 0.001 
EG 9 

Planning 
CG 8 

8.000 -3.101 0.002 
EG 9 

Monitoring of the activities 
CG 8 

7.000 -3.068 0.002 
EG 9 

Awareness of errors, adjusting intermediate aims 
CG 8 

24.000 -1.24 0.215 
EG 9 

Learning from one’s own errors 
CG 8 

21.000 -1.566 0.117 
EG 9 

Concentration 
CG 8 

5.500 -3.122 0.002 
EG 9 

Persistence 
CG 8 

6.500 -2.989 0.003 
EG 9 

Working autonomously 
CG 8 

11.000 -2.543 0.011 
EG 9 

Maintaining motivation 
CG 8 

12.000 -2.566 0.01 
EG 9 

Initiative (starts action on his/her own) 
CG 8 

7.000 -3.068 0.002 
EG 9 

The above analysis showed that AR-supported instruction for young children can promote the 
occurrence of self-regulated Chinese character learning behaviours compared to traditional teaching 
methods. This indicates that the introduction of AR teaching stimulated children's autonomy, initiative 
and motivation, in terms of participation in activities, utilization of models, concentration during the 
process, persistence when encountering difficulties and continuity of motivation. Such a teaching 
approach is consistent with the graphic-based cognitive style and educational rules of young children. 

However, there was no evidence that AR teaching has an influence on promoting awareness of errors, 
adjusting intermediate aims (p=0.215>0.05) and learning from one's own errors (p=0.117>0.05). 

5 DISCUSSION & CONCLUSIONS 
The results of the study showed that the application of AR technology has a significant effect on 
children's self-regulated Chinese character learning behaviour, and this effect is reflected in the 
enhancement of three aspects: cognitive strategic behaviour, metacognitive strategic behaviour, and 
motivational strategic behaviour. 

In terms of cognitive strategic behaviours, AR Chinese character instruction prompted children to better 
grasp the key learning points and master the difficult learning points, ignoring the simple and unimportant 
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details. For example, children in the traditional teaching group could only simply build up an 
understanding of the relationship between a single physical object (or picture) and the Chinese character 
but had difficulty in understanding the intrinsic connection between the character's form and its meaning. 
AR technology, on the other hand, presents the evolutionary process of Chinese characters from 
figurative to abstract [37], truly breaking the barriers of sound, form and meaning. 

In terms of metacognitive strategic behaviour, children are more able to set their own Chinese character 
learning goals and plan their learning in the process of Chinese character learning [38]. However, this 
study did not find that AR helps children to be aware of errors in the Chinese character learning process, 
to learn new experiences from them, and to modify and re-implement their learning plans in a targeted 
manner based on them. On the one hand, this may be due to the relatively young age of the subjects 
selected for this study, whose metacognitive thinking skills are still at a low level [39], and are not able 
to effectively identify their own errors and learn from them. On the other hand, the Chinese characters 
selected for this study may be so simple that it is difficult for children to generate meaningful trial-and-
error behaviours in the learning process. 

In terms of motivational strategic behaviours, 3-4 year olds' attention shifting and distribution are not yet 
developed [40] and are easily disturbed by external stimuli, so they need strong intrinsic motivation and 
interest guidance to maintain a high level of concentration for a long time [41] . In this study, we found 
that children in the AR teaching group showed less sleepiness, inattentiveness, and attraction to other 
things, and were able to maintain a relatively high level of motivation for a long time. At the same time, 
the strong intrinsic motivation generated by AR instruction motivated the children to spend more time 
thinking about how to solve problems, which enhanced their persistence in SRL. In addition, this study 
find that most children were able to operate the software on their own after a while, with significantly 
less teacher intervention and guidance than traditional teaching group. Some children even exceeded 
the goals of the curriculum, operating and learning on their own without teacher’s guidance and 
supervision. It is evident that AR instruction provides a more personalized learning experience for young 
children [42], allowing them to truly become the masters of Chinese character learning. 

Of course, we cannot assert from the results that the effect of technology on SRL is necessarily positive, 
and many studies have come to different conclusions [43]. Young children's self-regulated Chinese 
character learning activities are still inseparable from adult guidance, so it is also necessary to consider 
the behavioural patterns of two-way interactions between children and instructors in the process of using 
AR instruction. At the same time, many of children's behaviours are internalized, so it is also necessary 
to explore the intrinsic motivations that arise in children's application of AR application. These will need 
to be explored in more depth in subsequent studies. 

In summary, this study designed an AR Chinese character learning application for young children, which 
has three instructional scenes centred on the evolution of Chinese characters to support teaching and 
help children understand the form and meaning of Chinese characters and thus recognize them. The 
effects are significant. 

However, the 3D models in the AR software used in this study were crude and deviated from the real 
context, which might affect the process of associating Chinese characters with physical objects. More 
detailed models will be built in further research to optimize children's learning experience. In addition, 
researchers found that the AR application has shortcomings in instructional guidance and is complex in 
operation, so it is difficult for children to use the application to learn Chinese characters independently. 
Further research will consider enhancing the AR application and reducing children’s operational 
difficulty. 
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LEARNING-CENTRED APPROACHES AND THEIR IMPACT ON 
DEVELOPING ENGLISH FOR SPECIFIC ACADEMIC PURPOSES 

Jana Bérešová 
Trnava University (SLOVAKIA)  

Abstract  
English for Specific Academic Purposes (ESAP) is a language course for mostly adult students with 
specific language learning goals related to their future academic or professional contexts. These courses 
are preceded by a careful research into students’ language needs that significantly influence the course 
programme. Based on the needs analysis, an ESAP programme was prepared for doctoral students. 
The study, aimed at the introduction of the learning-centred approaches such as task-based learning, 
text-based learning, genre-based learning and content-based learning into teaching ESAP, was 
conducted in 2020-2021. The impact of different approaches, represented by various activities, is 
discussed and course attendees’ opinions and preferences are analyzed in the paper. Due to the 
pandemic situation, the course was delivered online.  Students were working in pairs or groups in their 
break-out rooms, therefore their involvement in the activities was systematically observed and 
monitored. 

Keywords: English for Specific Academic Purposes, learning-centred approaches, task-based learning, 
text-based learning, genre-based learning, content-based learning. 

1 INTRODUCTION  
Communicative theory realized in practice acknowledges that learning a target language can be 
achieved through using it, focusing on meaning rather than form. However, in the professional context, 
language learners have commonly good receptive skills but do not use a target language fluently and 
accurately either in written or spoken modes. Their reception is based on top-down knowledge as they 
are familiar with the topic and using this kind of information processing they are able to get the overall 
gist and important details needed for their professional purposes. The courses that are designed on the 
basis of needs analysis are commonly divided into three main areas: English for specific purposes (ESP) 
designed for language learners working in specific jobs and in their occupations they need English for 
particular purposes; English for Academic Purposes (EAP), designed commonly for university students 
to be able to use English in the university setting and English for Specific Academic Purposes (ESAP) 
for those who study different disciplines at university and need English relevant for their field of study.  

Although ESP or ESAP courses have become the focus of a number of conferences and articles, 
currently these courses are organized in consistency with the concepts related to learning English 
through using it. According to Hutchinson and Waters, teaching English for specific purposes can be 
divided into a number of stages, including traditional concepts based on identifying the grammatical and 
lexical features of the target discipline (register analysis), moving beyond the sentence level examining 
the textual patterns (discourse analysis) as well as more modern ones [1]. These concepts are 
commonly covered by one term (learning-centred approaches) as their focus is on a learner, his learning 
styles and learning preferences aimed at developing skills and strategies, based on understanding the 
processes of language learning.  

In the context of ESP or ESAP, these new concepts view written and spoken discourses as situated, 
purposeful, contextualized, communicated actions by those who want to share their research or review 
other authors’ work, or need to write lab reports, business letters, application forms, etc. These academic 
or professional genres have their functions, discourse structures and grammar and vocabulary relevant 
for specified contexts [2]. These aspects need to develop approaches that are suitable for students who 
are expected to cooperate, negotiate meaning and actively use target language with the goal to 
communicate their ideas and justify them.     

In general, all the approaches that challenge language learners are problem-based as learners need to 
search for suitable information as well as select from a number of options and negotiate a probable 
solution. These theoretical underpinnings are the same despite the names of the approaches that were 
examined. The task-based approach refers to authentic communicative activities, allowing language 
learners to follow the natural order of acquisition with the intention to help learners to develop their 
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communicative ability without focusing on the grammatical structures that are beyond their current 
interlanguage system [3]. This approach enables language learners to acquire a target language through 
its use in a designed task. They need to be actively engaged in communicative activity. According to 
Nunan, the task-based approach is based on experiential learning, learner-centred teaching and a 
process-oriented approach [4]. 

The ability to read may be the most important target language academic skill needed by ESAP students 
as their success commonly depends on their grasp of information learnt through reading [5].   Being 
exposed to authentic material is a conceptual underpinning of a text-based approach. Language 
learners develop reading skills when their vocabulary is increasing and linguists see a close relationship 
between reading-skill development and vocabulary increase [6]. In learning specific English, texts can 
provide learners with a lot of linguistic features and discourse as reading concerns reading at sentence 
and paragraph levels. Formal written discourse is usually planned has undergone multiple revisions. 
Learners can develop a range of decoding skills related to guessing words from context, using 
dictionaries, working out the form and function of a particular item.   

In academic and specific language contexts, a genre is viewed as a style of language production and 
as a pattern of language use can be special to a certain area [3]. Some genres can have components 
that are unique to such a genre, for example, an increased use of the passive and impersonal language 
in academic language due to the fact that research results are more important than the person who has 
discovered or invented something new or advanced linking devices that enable the text to be coherent 
and cohesive.   

Content-based foreign language teaching refers to content and language integration. This approach can 
be divided into a number of models, which are defined either as content-driven at one end of the 
continuum or language-driven at the other end [7]. In the academic context, the adjunct model seems 
to be the most relevant as students are enrolled in a language course that is content-based. These 
academic courses integrate language and content teaching as teaching methods are language-based 
and the content reflects the discipline studied by enrolled students. These students are expected to 
reinvest their language skills, cognitive skills, and content knowledge and their learning outcomes are 
based on more academic language and greater depth in processing the content material [8].      

All the above-mentioned approaches are related as they aim at the development of the whole learner 
and a target language is seen as a vehicle for learning. Students can learn something new within their 
area of academic content, which contributes to their professional growth.  In general, activities designed 
within these approaches are purposeful and relevant for students’ professional life as well as useful as 
they require collaborative work, exchanging ideas, etc. and thus develop skills that are important for 
21st-century professionals.   

2 METHODOLOGY 
Traditionally, ESP and EAP courses focused on practicing language skills that were expected to be a 
priority in a particular professional context, focusing commonly on the use of proper grammatical 
patterns such as the passive constructions, subordinate clauses aimed at expressing cause and result, 
defining, comparing, expressing purposes, etc. Other aspects that needed training included practical 
applications, for example, medical writing is sensitive to the need to modify implied or irrelevant 
evaluation of the sexes, etc. Traditionally, students were provided with vocabulary checklists that were 
typical for medical communication and that contained both technical and nontechnical vocabulary.  

The study is aimed at four different approaches that were piloted during the doctoral course, attended 
by 12 doctoral students. The same processes were part of a trial during which some activities were used 
in the course for students who are expected to write their theses in English in order to measure their 
effectiveness. The doctoral course was planned to start as a live course, but the pandemic situation did 
not allow the university to provide students with contact classes. They were changed into online 
education. However, the classes were regular and followed the planned syllabus. Since the participants 
of the course were adult learners, they were ready to continue in the course using distance learning. 
The experience with online teaching supports Barnau and Džuganová’s claims that distance education 
requires more discipline and time management [9]. Despite these constraints adult learners preferred 
attending the course from their offices without spending extra time travelling to the university premises.  

Currently, healthcare professionals are aware of their necessity to learn languages as their professional 
career can be affected by a lack of information. Motivation as an internal factor to the doctoral students 
as well extrinsically determined factors play an important role in language learning and acquisition. The 
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philosophy behind the project was to multiply students’ motivation by the choice of learner-centred 
approaches that will enhance learner involvement in the process.  

The task-based approach was represented by a slot filling task. Students were given a table that needed 
to be filled in with the aspects referring to students’ doctoral thesis topics, the aims of their theses, the 
length and methods of the planned project, and expected outcomes. Students were working in three 
groups so they were expected to listen to and take notes of other group members, not showing each 
other their worksheets. The task was realistic as students were given the roles of the participants of the 
international conference where they met and needed to report other doctoral students’ profiles to their 
supervisors.  

Authentic texts referring to the original abstracts taken from a number of articles officially published in 
the international journals were part of text-based teaching. Students were expected to choose the most 
relevant one for their thesis, related to their partial research that they would like to present at the 
conference. The resources students were exposed to were expected to enable students to recognize 
that the length of the abstract can depend on how extensive the topic of the paper is, and how 
complicated or numerous the results are and therefore their final decision could result in a combination 
of various approaches to abstract writing. Once individual work was completed, students worked in 
groups in which they presented their abstracts and responded to all the comments and questions.    

Three recorded presentations of native speakers were accompanied by their published papers and 
students were expected to infer the fundamental distinctions between the style of writing scientific 
papers and spoken discourse typical for presenting papers at the conferences. All the doctoral students 
were aware of writing academic papers and emphasized the necessity of the writer to be pragmatic, 
meeting standards and requirements of academic discourse. Half of the students were able to find out 
that spoken performances are less formal and presenters commonly use a lot of signalling that a new 
point is being introduced, or phrases referring to developing a point to more detail and highlighting or 
point completion, and expressions necessary for postponing or referring back. Working in groups they 
shared their findings and prepared a summary that was presented by a group spokesperson.  

The content-based approach was based on the activities, in which learners were expected to communicate 
information, ideas and concepts necessary for academic success in the area of healthcare. Students were 
working in two groups being assigned specific roles to maximize different sources of input and output and 
to increase student interaction. The first group was given the topic referring to Western medicine while the 
second one had to deal with traditional (sometimes called alternative) medicine. Both groups were given 
detailed guidelines which were expected to be followed as both groups were obliged to search for 
information concerning the concept behind each approach, doctor’s treatment, diagnoses and remedies, 
the advantages and disadvantages of a chosen approach. Therefore, each group consisted of six 
members who were appointed as a recorder, a spokesperson, etc.).  

3 RESULTS 
The first classes of the course were delivered in a more traditional way as students were provided with 
materials and course books for studying English for their professional purposes. Later, four different 
approaches were introduced and students were asked to give feedback, focusing on the most important 
aspects of the learning process.  As far as the familiarity with a particular approach is concerned, only 
four doctoral students admitted that during their previous studies two approaches had been used. Three 
doctoral students were familiar with task-based and one with text-based teaching, but in a more or less 
modified way. It was still their teacher who provided them with material and organized the whole process. 

Each of the activities was positively evaluated by more than 60% of participants. However, the most 
attractive for them was the last activity during which each member of the team was working on a 
particular aspect, each time consulting their findings with others. All their ideas were recorded and later 
analyzed as they had to suit the guidelines. Each of them had a feeling that their contributions are 
important for the overall completion of their topic. They were highly motivated to provide others with 
relevant information, linking it to prior topic knowledge, developing the ideas and linking them into 
logically-organized argument. This activity was appreciated by more than 80% of participants despite 
the roles they were assigned to perform. Once students realized they would need to justify their 
conclusions, they intensively cooperated in presenting their ideas, giving concrete reasons, based on 
group consensus, which was sometimes difficult to reach due to their different professional backgrounds 
and previous education. 
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Although admired by more than 60% of participants, the least popular activity was the one based on 
comparing the language of written articles and their spoken presentations. It needed a lot of effort to follow 
the presenters’ speeches and at the same time to record the items that should have represented distinctive 
features of spoken discourse. They discovered that spoken language is less formal and while listening to 
the speeches, students produced long lists of useful words and expressions the presenters used. 

Authenticity concerning the texts and tasks was discussed. All the materials referred to healthcare 
topics, which was positively appreciated by doctoral students. They were familiar with the topics, which 
enabled them to link their prior knowledge to new pieces of information. Being exposed to authentic 
texts and tasks, students discovered that it was not easy to understand every single word or sentence 
and that they needed to apply different strategies in order to accomplish the task. Working in groups 
enabled students to negotiate meaning and learn from each other, and different perspectives enriched 
their previous knowledge. 

4 CONCLUSIONS 
Teaching in these specifically-designed courses expects teachers to be prepared to meet the needs, 
wants and wishes of their students as they are those who will use the language in their content and 
context areas. The main goal of the teaching process is to prepare students for the future world of work, 
in which the mastery of a target language will enable them to communicate without problems [10]. 
Learning-centred approaches are based on the learning processes that stimulate students to be actively 
engaged in their learning and learn through the medium of a foreign language. The efficiency of these 
learner-centred processes are commonly measured by teaching practice as language teachers try to 
support learners to develop the strategies that are necessary for language learning.  

The project was concluded by a long discussion during which students could describe their previous 
learning experience and express their opinions about the classes they had attended. They evaluated 
the use of authentic materials from their academic content. The relevance and appropriateness of 
teaching material is an important part of successful language acquisition [11]. As regards teaching 
processes, the questions posed by the ESAP teacher dealt with the role of the teachers and student 
roles, dependence on and independence of the teacher, and her contribution to the whole process. 
Doctoral students preferred this way of teaching due to negotiating decisions relating to the choice of 
texts and sources, their roles in groups, their pace of working in a group, being able to share their 
experience with the professionals within the same academic discipline, being facilitated once problems 
occurred. Working with their colleagues, they felt safe and were able to suppress anxiety once the ESAP 
teacher addressed them. 

These ESAP courses support the ideas that English becomes a tool for communication and a vehicle 
for learning other subjects rather than an object of study. Due to the fact that there are more target 
language users than native-speaking users of English, English plays a role of a global language and 
once people want to assert themselves in their professional careers, it seems to be reasonable that they 
will use English as a vehicle for receiving new information and sharing it with other colleagues in their 
academic contexts. 
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Abstract  
Academic performance of students could be affected by several factors, from scholar ones, like their 
performance in previous courses to external events. This work presents a statistical analysis of the 
behaviour of engineering students over a chain of courses, this considering the percentage of approved 
and not approved students. Also, an external event, in this case, a strike, was considered for determining 
if this one, had a negative impact on the academic performance. Results are presented in an Alluvial 
Diagram which is one of the techniques in Visualization Information. From the analysed data, it is not 
clear if a strike really has a negative impact on the behaviour of students, showing a positive effect and 
a neutral one and a chain of courses that clearly show a descent in the performance of students. 

Keywords: Academic issues, scholar strikes impact, academic performance over courses, educational 
analytics. 

1 INTRODUCTION 
The academic performance of students over certain courses can be affected by several reasons, 
personal, labor, academic and even, external ones. The Mexican Universidad Autónoma Metropolitana 
Azcapotzalco (UAM-A) considers the scheme of a chain of courses (called seriation), meaning that for 
taking one course, students must have approved at least a previous one. In this approach, it is expected 
that a student acquires the adequate knowledge for the next course. However, there are several factors 
that affect this approach. Consider for example, the case when a student barely approves a previous 
course, it is possible that it does not acquire the sufficient knowledge for the later one. Another factor 
that could affect the students is the time passed before a student takes a course after approving the 
previous one, it is expected that students take the next course in the following scholar period after 
approving a previous one, however, this is not always the case. 

Consider now the influence of non-academic factors, like a strike, could be considered that a strike could 
affect the immediate scholar period when it occurs, however, in a study plan with a scheme of seriated 
courses, this impact could be extended.  

In a previous work, it was analysed the impact of a strike considering the academic performance of 
engineering students in the courses which were taken in the scholar period where a strike occurred. 
Results showed that there was not a significant effect of the strike over the academic performance of 
the students with a behaviour quite similar to the scholar periods before and after the strike. 

Despite the analysis considered previous, later and the directly affected scholar periods, the analysed 
courses were considered as independents, meaning that was not considering the performance in the 
previous and the later ones. UAM-A has three scholar periods per year, each one last three months (12 
weeks), named after the season of the year when each one begins, these are: Spring (P), Fall (O) and 
Winter (I), with Winter period as the first one, then Spring and finally Fall. 

The strike began in 2019-Winter, at the beginning of the second week (February the 2nd 2019) and 
ended in May the 5th, 2019. Activities were stopped and after the return to the facilities, the classes 
were retaken in the same second week. 

Considering both the strike and the relationship between the courses, this work presents the analysis of 
the academic performance of UAM engineering students in the seriation relationship over a group of 
Mathematics’ courses after the 2019 strike’s which was the longest in UAM history. 
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2 RELATED WORKS 
The authors in [1] analyzed the psychological reactions of upper-level students to the teachers' strike 
that unfolded at York University in 1997 for 54 days. The study sample consisted of 289 full-time students 
in the 1996-1997 time period. The students solved an anonymous and confidential questionnaire that 
was applied to them on: incomplete assignments; the extent to which plans were affected (graduation, 
employment, future studies, and travel); perceived fairness, internet support, self-efficacy, state of anger 
and anxiety. 

The sample was analyzed, using the person product-moment correlation. One of the results obtained 
showed that the more the students' plans were affected, the greater their anxiety. Also, the more unfairly 
the students felt, the greater their anger. Greater anger was significantly associated with greater anxiety. 
In addition, it was found that the more Internet support the students had, the fewer plans were affected 
and greater self-efficacy was associated with less anxiety. 

The authors of the article [2] carried out a comparative analysis of two different universities located in it, 
which went on labor strikes at the same time. Both institutions acted differently in academic activities. 

During a strike, students are exposed to emotional and psychological effects. To exemplify how students 
were affected, two studies were conducted. The first study focused on conducting group interviews 
where students shared their experiences during the strike. The second study consisted of an online 
survey, which used the K6 scale of psychological distress. 

As a result of these studies, the authors found that the highest percentage of the students in the sample 
presented during the strike moderate anguish (that is, "stress, anxiety or worry") either due to grades, 
quality of education and finance at both universities. 

In the same way, it was identified that the most useful strategies used by the universities to reduce the 
anguish presented by the students, was the information provided / direction during the strike and before 
the strike. 

3 METHODOLOGY 
For analyzing the effect of a strike over the performance of students considering a chain of courses, it 
was considered courses with a large number of students, the Mathematic ones, which also have a chain 
relationship between them. 

Three sets of seriated courses were analyzed: 

- Integral Calculus with Differential Equations (IC/DE). 
- Integral Calculus with Probability and Statistics (IC/PE). 
- Differential Equations with Laplace Transformation (DE/LT). 

Was analyzed the amount of students that approved a previous course and the obtained mark in the 
later one (only considering if they approved it or did not).  Were considered only the students that 
approved the previous one and took the next one in the next immediate scholar period. 

For determining if there exists a possible effect of the strike in the performance over a chain of seriated 
courses, were analyzed the academic data of hundreds of students considering the mentioned 
Mathematic courses taken in the scholar periods before the strike, the same courses taken in the scholar 
period of the strike and one scholar period after the strike, this means: 

• Students that took previous courses in the 2018-P period and the later ones in the next 2018-O. 
• Students that took previous courses in the 2018-O period and the later ones in the next 2019-I 

(the one of the strike). 
• Students that took previous courses in the 2019-I (the one of the strike) and the later ones in the 

next 2019-P. 

Data was obtained from the General Students File (AGA for its Spanish acronym) which contains the 
scholar record of students from all the ten engineering programs offered at UAM-A. 

The obtained results will determine if a strike really has a significant impact, expected as a negative one, 
over the academic performance of students. 
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Results are presented using an Alluvial Diagram, which is a graphic used in Information Visualization, 
this, combined with the statistical analysis of educational data is called visual educational analytics.  

An Alluvial Diagram is based on vertical lines which represent steps, each step shows the behavior of 
an element and how it is related in quantity with the next step. 

In this case, the first step is each one of the relationships between analyzed courses, in the next step is 
presented the amount of students that approved the previous course, the third step represents the 
amount of approved students that took the next course in the next scholar period. Finally, the last step 
is divided in two categories, first (up) represents the percentage of students that approve the later course 
and the second (down) is the percentage of not approved students. 

4 RESULTS AND ANALYSIS 
Table 1 shows the relationship between courses in the scholar periods 2018-P and 2018-O. 

Table 1. Behaviour in the analysed courses in the 2018-P and 2018-O. 

 Previous course (2018-P) Next course (2018-O) 

Relationship 
previous / next Total Approved Not  

Approved Total Approved Not  
Approved 

Integral Calculus /  
Differential Equations 

276 163 113 156 99 57 

Integral Calculus /  
Probability and Statistics 

276 163 113 69 44 25 

Differential Equations /  
Laplace Transformation 

286 180 106 17 12 5 

Fig. 1 presents the relationship between the amount of approved students for the previous courses and 
the number of approved and not approved students, for a better comparison with the other scholar 
periods, results, the last step, are presented in percentage. 

 
Figure 1. Evolution of students from the previous to the next course. 
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Table 2 shows the relationship between courses in the scholar periods 2018-O and 2019-I, the one of 
the strike. 

Table 2 Behaviour in the analysed courses in the 2018-O and 2019-I. 

 Previous course (2018-P) Next course (2018-O) 

Relationship 
previous / next Total Approved Not  

Approved Total Approved Not  
Approved 

Integral Calculus /  
Differential Equations 

276 163 113 156 99 57 

Integral Calculus /  
Probability and Statistics 

276 163 113 69 44 25 

Differential Equations /  
Laplace Transformation 

286 180 106 17 12 5 

Fig. 2 presents the relationship between the amount of approved students for the previous courses and 
the number of approved and not approved students. 

 
Figure 2. Evolution of students from the previous to the next course. 

Table 3 shows the relationship between courses in the scholar periods 2019-I and 2019-P, the next after 
the strike. 

Table 3. Behaviour in the analysed courses in the 2019-I and 2019-P. 

 Previous course (2018-P) Next course (2018-O) 

Relationship 
previous / next Total Approved Not  

Approved Total Approved Not  
Approved 

Integral Calculus /  
Differential Equations 276 163 113 156 99 57 

Integral Calculus /  
Probability and Statistics 276 163 113 69 44 25 

Differential Equations /  
Laplace Transformation 286 180 106 17 12 5 
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Fig. 3 presents the relationship between the amount of approved students for the previous courses, and 
the number of approved and not approved students. 

 
Figure 3. Evolution of students from the previous to the next course. 

Finally, Fig. 4 shows the evolution of the approved (APP) and not approved (NAPP) percentages of the 
dependent courses, this is, the end of the analysed chain. 

 
Figure 4. Evolution of the percentages of approved and not approved students in the chain of courses. 

As can be seen in Fig. 1 to Fig. 3 and it is reflected in Fig. 4, the analysed courses show different 
behaviour. 

Laplace Transformation course dropped a considerable amount of percentage in the approved students, 
and then, it raised again, however, as can be seen, the amount of the students that took the course was 
very small, so, this percentage represents from three to four students, for this reason could be 
considered that this course is not affected by the strike. 
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Probability and Statistics showed an interesting behaviour, the percentage of approved students raised 
every scholar period even in the one of the strike and in the later one. This shows that at least in this 
course the effect of the strike was not negative. Considering that the Probability and Statistics course 
did not use many of the concepts acquired in Integral Calculus, this could be a reason for the raise in 
the level of approved students. 

Finally, the most affected course is Differential Equations, here, every scholar period the percentage of 
approved students dropped, from 63%, to 58% and finally, 51%. The first drop occurs in the scholar 
period of the strike, meaning that probably the students were affected by this situation, however, in the 
next scholar period, a bigger drop occurred, this could represent that the students which approved the 
previous course, in this case, Integral Calculus in the scholar period of the strike did not acquire the 
appropriate knowledge for the next course. 

5 CONCLUSIONS 
As the graphics show, there is not clear evidence that the strike affected academic performance, in some 
courses, the amount of approved students increased each scholar period and in another, it dropped. 

It was expected that an event like a strike could affect the performance of the students, but again, the 
analysis showed that this is not the case. Talking about the courses, only Differential Equations showed 
a drop out in the amount of approved students, consider that the previous course, Integral Calculus is 
one of the most difficult in all the study program. 

The percentage of approved and not approved students for each scholar period it is not really different 
in the previous, actual and later one of the strike, for this reason, at least for the analysed courses it is 
not evidence that the strike represented a negative effect in the academic performance. 
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THE THIRD WAVE OF THE CORONA CRISIS AND ITS IMPACT ON 
ACADEMIC EDUCATION 

Miroslav Šebo  
University of Constantine the Philosopher in Nitra (SLOVAKIA) 

Abstract 
Since the beginning of the covid-19 pandemic, university education at the University of Constantine the 
Philosopher in Nitra has undergone major changes. The changes concerned the organization but also 
the way of education. While during the first wave teachers and students did not have much experience 
with online education, then in the second wave the online education was at a much higher level and the 
experience of teachers and students was greater. The summer semester of the academic year 
2020/2021 at the university was the third semester of student’s education at the university, which took 
place exclusively in a distance form. In this article, we focus on the education at this exact semester, 
which took place at the University of Constantine the Philosopher in Nitra. This article follows up the 
articles University education during the corona crisis, ICERI 2020 and University education during the 
second wave of the corona crisis, EDULEARN 2021. 

The aim of the paper is to analyze what methods of education and technology were used during the third 
wave of the covid-19 pandemic in the summer semester of the academic year 2020/2021 and also to find 
out students’ opinions on the quality of such a form of education. To achieve the goal, an attitude 
questionnaire was created and distributed to university students. The questionnaire contains 29 questions, 
but for the purpose of this article we used only a part of the questions. 216 students completed the 
questionnaire. Students of every year and faculty of the University of Constantine the Philosopher 
participated. In addition to the questionnaire, we also used the method of observation and interview to 
verify the goal. 

Keywords: corona crisis, education, distant education, information and communication technologies. 

1 INTRODUCTION 
The summer semester of the academic year 2020/2021 at the University of Constantine the Philosopher 
in Nitra was the third to be taught due to coronary crisis in the distance form. Since the first wave and 
the first semester, which was taught in this way, the university, teachers but also students have gained 
a lot of experience with online education. The ways of education were adapted and modern information 
and communication technology started to be applied significantly more in education [1], [2, [3], [4], [5], [12]. 

If in the first wave of the pandemic the university was not fully prepared for online education, then with 
each subsequent wave the readiness of the university and its teachers and students improved significantly. 
The university video-conferencing system (Meet.UKF), team collaboration software (MS Teams), the e-
learning educational portal UKF EDU and other modern tools began to be used in education. 

The aim of the paper is to analyze what methods of education and technology were used during the 
third wave of the covid-19 pandemic in the summer semester of the academic year 2020/2021 and also 
to find out students' opinions on the quality of such a form of education. To achieve the goal, an attitude 
questionnaire was created and distributed to university students. In addition to the questionnaire, we 
used the method of observation and interview to verify the goal [6], [7], [8], [9], [10], [11]. 

2 METHODOLOGY 
We used the questionnaire method to achieve the research goals. We created a self-designed 
questionnaire, which contained 29 questions, which were mostly closed and semi-closed. The 
questionnaire also contains two open questions. This questionnaire was electronically distributed to 
students of the University of Constantine the Philosopher in Nitra. The questionnaire was filled in by 221 
respondents, but only 216 met the main criterion of the questionnaire, which was whether the 
respondent studied at our university in the summer semester of the academic year 2020/2021. 
Respondents who did not meet this criterion were excluded from the sample. 
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The first section of the questionnaire asked respondents about their study and basic information. We 
first found out the gender of the respondents. 83.8% of women and 16.2% of men participated in the 
questionnaire. We expected such a composition of respondents, given that mostly women students 
study at UKF in Nitra. 

The second question asked the form of their study. As many as 96.3% of respondents in our research 
study a full-time form of study. The third question examined in which year the respondents studied. Most 
respondents 32.4% studied in the first year of master's studies. This was followed by the first year of Bc. 
study 21.8%, third year Bc. study 16.7% second year Bc. study 13.4% and second year Mgr. study 12%. 
The rest consisted of PhD and extension students. 

We were also interested in which faculty the respondents studied at. We know from the answers that 
54.63% of respondents study at the Pedagogical Faculty, 26.85% at the Philosophical Faculty, 10.19% 
at the Faculty of Natural Sciences, 4.63% at the Faculty of Central European Studies and 3.7% at the 
Faculty of Social Sciences and Health. 

Based on the answers of the respondents, we can state that the research was attended by students of 
all years, faculties and forms of study provided by the University of Constantine the Philosopher in Nitra. 

3 RESULTS 
In the section of the questionnaire dealing with education during coronacrisis, there are the following 9 
questions. 

The first question of the questionnaire (figure 1) analyzes how the teaching by teachers during the 
pandemic in the third wave of the coronacrisis took place. Respondents had a choice of eight default 
answers, but they could also add their own answer. According to the respondents, 85.2% of the teaching 
process took place mainly through the video-conferencing system. The high percentage of the use of 
video-conferencing system in teaching is mainly due to the use of a suitable video-conferencing system 
Meet.UKF, training of teachers to work with video-conferencing system, but also because this video-
conferencing system has been used for the third semester and most students and teachers got used to 
it and had no problem working with it. The other most frequent answers of the respondents were the 
assignment of seminar papers 65.3% and the assignment of projects 42.6%. Seminar works and 
projects often serve as a means of self-study or to fix the curriculum. More than 34% also taught through 
e-learning courses. The use of e-learning courses in education has been applied at UKF for a long time, 
but with the advent of the pandemic, their use has increased even more. The university offers trainings 
for teachers to learn how to create e-learning courses and also its own e-learning educational portal 
UKF EDU, based on the Moodle system. Less than 25% of teachers in education mostly used MS 
Teams. This software is becoming more and more popular among teachers. MS Teams offers a wide 
range of options and combines several systems, such as video conferencing, chatting, communication, 
or providing materials. Its only disadvantage is the slightly more complex environment compared to the 
video conferencing system Meet.UKF, which may discourage some less technically skilled teachers 
from using it. The least used education by teachers was via email in 19.4%, education via online 
consultations 13.9% and education via social networks 5.6%. The last three named methods of 
education were used rather as complementary methods, or were used by less technically skilled 
teachers. 

Based on the answers of the respondents, we can state that at the UKF in Nitra, pedagogical staff during 
the third wave of the pandemic used modern teaching aids such as video conferencing systems, e-
learning, or team collaboration software. 
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Figure 1 During the Covid 19 pandemic, predominantly teacher trained: 

In the second question (figure 2), we were founding out what were the most frequently used video-
conferencing systems in education by teachers. By far the most used video conferencing system was 
Meet.UKF with 96.8%. This was the most promoted one by the university, but the university also 
provided training for teachers, or simple manual for students how to use the system. The simplicity and 
clarity of the system has made it popular with teachers as well as students. Compared to Meet.UKF, 
teachers also used the video conferencing system MS Teams 28.7%, Skype 23.6% and Zoom 11.1% 
to a much lesser extent. Other video conferencing systems accounted for less than 2%. 

 
Figure 2 The most commonly used video conferencing systems by teachers were: 

By the third question we wanted to find out which e-learning system was most often used by teachers 
(figure 3). As many as 86.6% of respondents answered that teachers mostly used the UKF EDU 
educational portal as an e-learning system, which is built on LMS Moodle and is also the primary e-
learning system of the University of Constantine the Philosopher in Nitra. The university provides long-
term training on working with this e-learning system, so that many teachers know it and had created 
courses in it before the pandemic. With the advent of the pandemic, the use of the UKF EDU e-learning 
system has increased even more. Other courses were only under-represented: Moodle 8.8%, Google 
Classroom 3.7% and others 1%. We explain the low representation of other e-learning systems by the 
fact that teachers are used to the university system and thus are not forced to look for alternative 
solutions in the form of other e-learning systems. 
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Figure 3 The most frequently used e-learning systems by teachers were: 

In the fourth question, we found out how often teachers used different methods of education (Figure 4). 
By far the most frequently used were video conferencing systems in 70% (very often). Seminar 
assignments, project assignments and e-learning courses were also used very often and often. MS 
Teams, online consultations and email training were the least used. 

 
Figure 4 How often did teachers use the following methods of education? 

With the fifth question (figure 5), we found out how the respondents liked different educational methods. 
The respondents liked education through video-conferencing systems, e-learning courses and project 
assignment the most. In the answer "average", the method of assignment of seminar papers received 
the most evaluations (45%). This method also received the largest number of negative evaluations. 
Other methods were evaluated mostly on average. 
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Figure 5 How did you like learning with the aid of:  

Another question focused on the quality of materials and lectures provided by the teacher for students. 
According to the respondents, the best were the video-conferencing systems, links to useful websites 
and e-learning courses. Textbooks and scripts were average to good quality. According to the 
respondents, none of the provided materials were of poor quality on average. The results (figure 6) 
indicate that teachers have become accustomed to and love working with video conferencing and e-
learning and can provide quality materials for students. 

 
Figure 6 What was the quality of the provided materials and lectures from the teacher? 

In the questionnaire, we also searched whether the respondents would consider any of the methods of 
education chosen by us to be sufficient to master the subject, if these methods were used separately. 
Respondents chose video-conferencing system as the best method that could be used on its own in 
education (figure 7). This method received a total of 78% of positive answers. It is followed by 57% of 
positive answers by the method of assigning seminar papers. However, this method also has a large 
proportion of negative answers (30%), which do not recommend this method. According to the 
respondents, the method of education using e-learning courses has slightly less positive answers (55%) 
than the method of submitting seminar papers, but on the other hand it also has significantly fewer 
negative answers (19%), which do not recommend this method. For this reason, we conclude that for 
respondents, the e-learning method is better if it is used alone in education than the method of submitting 
seminar papers. Next in line is the project assignment method, which received 50% positive responses 
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and 23% negative. Other methods received less than 50% of the positive responses, which was also 
due to the high response rate of "I cannot asses". Respondents could not assess these methods mainly 
because they did not absolve the method (figure 5). 

 
Figure 7 Do you consider the chosen method, if used alone, without other methods of education during a 

pandemic, to be sufficient to master the subject? 

In the penultimate question of the questionnaire, we focused on the quality of materials provided by 
teachers to students. Respondents stated (figure 8) that 13% of materials were of high quality, 54% of 
materials were of good quality, 29% of materials were of average quality. The respondents considered 
only 2% for each item to be of poor quality and very poor quality materials. Based on the respondents' 
answers, we can state that the quality of the materials provided by teachers to students for education 
was very good. 

 
Figure 8 The materials provided by educators for education were:  

High quality, Good quality, Average, Poor quality, Very poor quality 

The last question of the questionnaire, we wanted to find out the quality of education provided by 
teachers during the pandemic. Therefore, we asked the respondents what average grade they would 
give to all teachers who taught them during the pandemic. The results of the answers (figure 9) of the 
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respondents say that 16% of teachers would get a grade of 1 - excellent, 42% of teachers would have 
a grade of 2 - very good, 36% of teachers would receive a grade of 3 - good. Only 4% of teachers would 
have a grade of 4 - sufficient and only 2% would have a grade of 5 - insufficient. Based on these results, 
we state that in the third wave of the pandemic, the quality of education at UKF in Nitra was very good. 

 
Figure 9 If you would evaluate the totality of all teachers and their education during the pandemic,  

what average grade would you give them? 

4 CONCLUSIONS 
The third wave of coronary crisis had a great impact on education at the University of Constantine the 
Philosopher in Nitra. Education started from the first day of the summer semester of the academic year 
2020/2021 at a distant form. The university was prepared for this type of education and, based on 
previous experience, took action and increased the quality of education during the pandemic. 
The main actions include the continuous improvement of the Meet.UKF video conferencing system, the 
organization of trainings for video conferencing systems, the MS Teams application, and e-learning 
systems. The pedagogical staff themselves have mastered the work with these modern systems, which 
has ultimately affected the quality of education. 
Respondents in the questionnaire appreciated the readiness of teachers and the quality of materials 
provided for students. The results of the questionnaire show that most teachers in education used a 
video-conferencing system, the use of which was appreciated by the students themselves. The active 
use of the UKF EDU e-learning portal had a similarly positive effect on education. 
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Abstract 
For the time being, the coronavirus pandemic represents an outstanding challenge to the whole world.  
According to UNESCO (2020), “over 1.5 billion learners and 63 million teachers were affected by 
system-wide closures in 191 countries”. 

In the context of digital transformation and technological innovations, the higher education institutions 
should be competitive and offer high-quality education. 

The current landscape has brought back into question the learning organisation and organisational 
learning paradigms due to their potential for affecting organisational outcomes and guiding public 
organisations to take the challenges of an environment in a continuous transformation. And, however it 
is a long tradition on organisational learning and learning organisation and several instruments to collect 
data for determining if an organisation is a learning organisation, the lack of a unified definition and still 
the small amount of information about what a learning organisation looks in practice conducted to a sort 
of rhetoric surrounding the concept.  

The need to learn from failures becomes essential in times of crises, and fundamental for public 
organisations that are facing with scarcity of resources and bureaucratic culture, and although they are 
not into a competitive environment like the ones on the market, they are under the pressure of citizens’ 
demands. Thus, organisational learning is affected by the organisational culture, and based on that the 
organisation could adapt or not faster to unexpected situations.  

Nowadays, it is well known that the notion of the learning organisation is closely linked to that of 
organisational learning, so this paper aims to understand the learning process and its outcomes in 
education organisations during COVID-19. Currently, education institutions are required to learn faster 
in order to deal with the rapidly changing environment and to facilitate the organisational change. 
Therefore, now more than ever, the education organisations need to transform themselves into learning 
organisations.  

In this sense, the analysis is conducted in terms of organisational learning types, and the objectives set 
for:  a) analysing the key defining elements of the learning organisations, b) identifying the challenges 
of passing the educational process in online and vice versa and c) identifying the techniques used by 
universities to manage this change.  

From methodological standpoint, the study uses mixed methods, but it is more grounded on the 
quantitative one, using a semi-structured questionnaire for collecting data. The sample is represented 
by the higher education institutions, being focused on different stakeholder perspectives. Overall, the 
paper provides an in-depth analysis on learning organisation, particularly within universities context. 

Keywords: learning organisations, COVID-19 times, education. 

1 INTRODUCTION 
According to UNESCO (2020), “over 1.5 billion learners and 63 million teachers were affected by 
system-wide closures in 191 countries”. Withal, debates about the development of a country are related 
to educational level of its population, thus in time of crises, often we are hearing that schools are failing 
to attain their mission. In certain views, the transformation of organisations into learning organisations 
seems to be one way for overcoming that. Even more, in a globalised word, marked by digital 
transformation and technological innovations, the higher education institutions should be competitive 
and offer high-quality education for their direct beneficiaries and for labour market. 

Born in business field, the learning organisation concept spread rapidly to the public sector and NGOs. Of 
course, being a flourishing field, a variety a definitions occurred, each of them is valuable and trying to 
cover as many aspects is possible of this concept. For example, the learning organisation was defined as 
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the organisation that “actively incorporates the experience and knowledge of its members and partners 
through the development of practices, policies, procedures and systems in ways which continuously 
improve its ability to set and achieve goals, satisfy stakeholders, develop its practice, value and develop 
its people and achieve its mission with its constituency” (Aiken & Britton, 1997 apud Britton, 2002: 11). 

Anyway, although there are different perspectives on learning organisation, one can note that the core 
of all is that organisations will be better off if the learning will be embedded in their organisational culture. 
Moreover, based on specialized literature (Britton, 2002), several key features of a learning organisation 
can be quoted, namely “(a) recognising the need for change; (b) providing continuous opportunities to 
its members; (c) using learning in an explicitly way to reach its goals; (d) linking the individual 
performance with the organisational one; (e) encouraging inquiring and dialogue, becoming a safe place 
for people to share openly and take risks; (f) embracing creative tension as a source of energy and 
renewal and (g) continuous awareness and interaction with environment”. The analysis of these key 
characteristics is supported by eight functions specific to learning organisations.  

Therefore, based on the above, we can outline that learning organisations are entities which facilitate 
the continually learning of all its members, transform, adapt and change itself as a response to learnt 
lessons and external stimulus through organisational learning.  

For learning higher education institutions, the current paper uses the definition given by Senge et al 
(2000: 5) to learning school. According to their view, a learning school is one that “re-created, made 
vital, and sustainably renewed not by fiat or command, and not by regulation, but by taking a learning 
orientation. That means involving everyone in the system in expressing their aspirations, building their 
awareness and developing their capabilities together”. Also, the holistic definition of Silins et al (2002: 
26-27) “school learning employ processes of environmental scanning; develop shared goals; establish 
collaborative teaching and learning environments; encourage initiatives and risk taking; regularly review 
all aspects related to and influencing the work of the school; recognise and reinforce good work; and 
provide opportunities for continuing professional development” has been considered.  

Based on that, few studies (Schleicher, 2012; 2015), and in the meantime the COVID-19 crisis revealed 
that higher education institutions are under pressure for learning and adapting fast for an effectively and 
efficient response to the changing environment. Also, despite that the activities of higher education 
institutions are strongly related to learning, for instance, teaching, research, that is not sufficient to label 
them as learning organisations from a theoretical perspective. So, in the context of that, most of higher 
education institution have been faced with a sudden shift to online teaching, we raised the question “in 
what extent the changes they made brought them closer to learning organisation’ profile?” 

2 METHODOLOGY 
Since there are several studies (Johnston & Caldwell, 2001; Silins et al (2002) focused on secondary 
schools as learning organisations, this paper explores higher education institutions as learning 
organisations, particularly in COVID-19 times. From methodological standpoint, the study uses mixed 
methods, but it is more grounded on the quantitative one, using a semi-structured questionnaire for 
collecting data.  

The core of the questionnaire used was represented by the questionnaire developed by Bruce Britton, 
which was adapted based on school learning literature and objectives of the paper. Being aware by its 
functionality, the authors made the review without affecting the functions that support the identification 
of the peculiar characteristics of learning organisations. At the same time, given the stakeholders’ 
perspective, the questionnaire was completed with several open questions, and the items related to 
financial reporting, budgeting, planning and accountability have been replaced with ones related to 
systems for collecting and exchanging knowledge and learning dimension. In the end, the applied 
questionnaire included forty closed items and four open items. The closed items have been measured 
on a five-point Likert scale (0 – not true of my organisation, 4 – very true of my organisation).   

Furthermore, since our analysis does not seek to capture the ability of higher education institutions to 
behave as learning organisations, in general, but in COVID-19 times, all the items, and later the results 
have been contextualised in that way.  

From qualitative perspective, the paper draws on selected literature for conceptual support on learning 
organisation and school learning organisation. The aim to use this method consists of a better 
understanding of ideologies on learning organisation, facilitating their comparison. 
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The sample is represented by the higher education institutions (faculty level), being focused on 
stakeholders’ perspective, particularly the student one. Overall, the paper is not an in-depth analysis on 
higher education institutions as learning organisation, but rather a study that shows at a glance the trend 
of change in COVID-19 context. Also, despite higher education institutions are explicitly and implicitly 
related to learning process, the current research challenges the assumption that they a priori behave 
like a learning organisation. For this reason, we considered more relevant the students’ perspective, so 
the questionnaire was distributed online to them to fill out anonymously.  

Because of restrictions imposed by COVID-19 crisis, the access to sample was limited. In this context, 
we set a target of 260 students from different higher education institutions to fill out the questionnaire 
form. For sending invitation, we used the personal contacts and chain-referral sampling method because 
in the context of e-learning, the students have been “difficult to encounter”.  

Considering all of the above, the analysis is conducted in terms of organisational learning types, and 
the objectives set for:  a) analysing the key defining elements of the learning organisations, b) identifying 
the challenges of passing the educational process in online and vice versa and c) identifying the 
techniques used by universities to manage this change.  

3 PRELIMINARY RESULTS AND DISCUSSION 
The study takes the difference put by Schwandt & Marquardt (2000) between learning organisation and 
organisational learning in terms of process and product. In that view, learning organisation is “a 
representation of a desired end”, which in Senge’ terms is characterised through five learning disciplines, 
while “organisational learning is a representation of the dynamic human processes required to increase 
the cognitive capacity of the total organisation”. 

To talk about learning organisation, in the context of numerous studies on learning organisation and 
recognised school of thought on organisational learning means focusing on some prescribed 
organisational features. In this context, the analysis refers to Britton’ key features of learning 
organisation, but in the same time have been considered the ones carried out by Pedler et al. (1991), 
such as: “ (a) inter-organizational learning; (b) enabling structures (multi-level governance); (c) internal 
exchange; (d) participative policy-making etc. ” 

Based on that, and on the collected data (corresponding to a response rate of 41.53%, at the time being) 
a descriptive analysis has been conducted. The preliminary data reveal the following results in terms of 
key characteristics of a learning organisation. 

Table 1. Mean and std. deviation as per dimensions 

 
Source: authors based on collected data 

From there, one can note that dimension “Developing an organisational memory” got the highest overall 
score of 3.2. This is surprising because there is a general perception, that higher education institutions 
loose connection with students, after they graduate, but in the same time is a culture of promoting their 
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internationalization face. Results indicate that the respondents scored lowest on “accessing external 
learning” with an overall score of 2.6. In Britton view (2002) “this requires a genuine open-ness and 
willingness to enter into dialogue with a wide range of organisations in the corporate and public sectors 
as well as civil society (which, in turn means being willing to share the learning from failure as well as 
success)”.  
Another dimension with low score (2.8) is “communication system” which implies both formal and informal 
communication. From here, we can draw the conclusion that although the organisations have the right 
infrastructure for communication, the effectiveness of the process was affected. For an organisation that 
aims to become a learning organisation this is a sensitive point due to the importance underlined in learning 
organisation models. Moreover, in COVID-19 pandemic time, for higher education institutions, the 
communication system made the difference between success and failure of connecting and interacting 
with their students. A good communication was the key to manage, sometimes, even the lack of specific 
tools for online learning. Otherwise, the other dimensions got a mean score of 3.0, reading as follow “often 
true of my organisation”.  
From some point, meaning COVID-19 context, these scores (2.6 and 2.8 points) are normal because the 
pandemic had a major impact on interaction and staff mobility, including students’ mobility. Also, teaching 
and learning in front of a screen requires specific skills for both teachers and students for doing their current 
activities, especially the practical ones. So, strong communication abilities were needed to keep the 
attention and the involvement.  
As a key function of a learning organisation, the learning culture was defined (Britton, 2002) as “an 
organisational environment which enables, encourages, values, rewards and uses the learning of its 
members both individually and collectively”. Moreover, this dimension is the basis for the other functions 
of a learning organisation, because without a learning culture the rest functions can not performed. 
Therefore, one can note that a learning culture implies an open communication, tolerance of diversity of 
thinking, a double-loupe learning, a supportive framework for initiatives and continuous improvement.  
In a learning higher education institution, values and vision are key points, and the analysis emphasised 
that when these have been set it in shared and collaborative approach, the changes were accepted much 
more easily. 
A representation of that can be notice from below plot. 

 
Figure 1. Learning profile from stakeholders’ perspective. Source: authors based on collected data 

We remark that for the analysed case, the higher education institution largely fulfils the key characteristics 
of learning organisation through an adaptive organisational learning. It is worthy to remark the trend and 
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score for creating, integrating and applying a learning culture into organisational activities. The importance 
of this point is even more important since a culture of learning guides the organisation to improve its 
performance, and to oppose the perception of a teaching-oriented approach rather than learning one.  

Overall, despite the higher education institutions responded as best they could to COVID-19 crisis and 
adapted themselves as quick it was possible to the pandemic challenges, we consider that integrating 
the emotion into e-learning and teaching process remains a touchstone. In the same time, we consider 
that a key element of a learning higher education institution. 

Regarding the main challenges of shifting teaching and learning activities from face-to-face to online 
(distance teaching), the respondents emphasised the following:  

a) technical infrastructure, including absence of devices;  
b) accessibility (the impossibility to follow the online classes due to lack of internet connectivity from 

home or devices);  
c) the interaction both teacher-students and student-student registered a decrease trend at the 

beginning of COVID-19 pandemic;  
d) the pressure to give exams under time conditions and with an insufficient capacity of platform to 

support;  
e) the access to research resources;  
f) the competences for managing the technical tools or functionality of platforms available for 

distance learning;  
g) the absence of teacher to guide the learning process;  
h) time management and increasing tasks;  
i) the intermediate level of competences of some teachers to use specific tools for distance learning.  

While, looking on perspective to normality (to return physically in classes) the results show that the main 
challenges are:  

a) time spent on the road;  
b) expenses with accommodation and living;  
c) loss of convenience and facilities;  
d) quitting the job or absence from some classes;  
e) reorganisation of the lifestyle.  

The findings show that students faced many challenges in their professional and personal lives as a 
consequence of the outbreak. 

Noteworthy is that almost 98% from respondents indicated e-learning platforms and structured materials 
(PowerPoint presentation, learning games from Kahoot, study cases so on) as the main support for their 
learning.  However, the respondents recommended the improving of platforms used for e-learning, the 
functions of these, more e-books, the pedagogy and style of teaching and developing of some video 
support and of the existing logistics base. 

Meanwhile, the integration of all lessons learned from this situation into organisational learning, means 
“the process through which organizations change or modify their mental models, rules, processes or 
knowledge, maintaining or improving their performance” (Chiva, Ghauri & Alegre, 2014: 689) remains a 
challenge. Some perspectives states that organisational learning is “crucial for organisation operating in 
unpredictable environments to respond to unforeseen circumstances more quickly” (Garvin et al., 2008). 

4 CONCLUSIONS 
In summary, can be note that despite the difficulties to adapt to this unplanned situation, the higher 
education institutions showed reactivity for finding solutions to the challenges raised by COVID-19 
context. Of course, there is not one unique approach for facing that, but those depend on the governance 
model and the internal resources of each of them. Some of them took this situation as an opportunity to 
reflect on their methods, structures, methodologies and to learn new possibilities to continue the process 
of teaching and learning.  
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Some of these changes, as the findings showed conducted them closer to learning organisation genuine 
and innovation. Comparing the results of this analysis with those from other specialized studies one can 
be notice that are common points and the challenges emphasised are similarly. For instance, (IAU, 
2020a; IAU, 2020b) outlined that the COVID-19 pandemic “offer a push forward in terms of exploring 
the potential of flexible learning and more acceptance for online learning to become a more integral part 
of study plans”.  

Out of the respondents, 77.78% are female and 22.22% male, and 61.1% are coming from urban areas 
while the 38.9% from rural areas. Several respondents highlighted that face-to-face teaching and 
learning is better than the complete e-learning that may reduce to some extent the quality of activities. 
For the current case, based on collected data, we can appreciate that the higher education institutions 
oriented their changes to active learning, to student involvement and to open frameworks of 
collaboration and dialogue with their beneficiaries. Where was possible, they diversified their channel 
for communication, tools for teaching and adopted a more flexible manner. Remarkably is that not only 
the teaching process was under review but, also the administrative component. 
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THE IMPACT OF THE SURROUNDINGS AND TECHNICAL 
EQUIPMENT ON UNIVERSITY STUDENTS DURING THE THIRD 

WAVE OF THE CORONA CRISIS 

Miroslav Šebo  
University of Constantine the Philosopher in Nitra (SLOVAKIA) 

Abstract 
During the covid-19 pandemic, university education was influenced by many factors. One of the most 
significant factors was the environment in which the students were. Before the pandemic, students were 
used to being educated on university premises. With the advent of the covid-19 pandemic, they had to 
change the school environment to home. This change was initially welcomed by students, but over time 
they found that some aspects of home-based education have some disadvantages compared to 
university education. 

University students during the coronacrisis were also greatly influence by their home technical 
equipment, with the help of which they were educated and through which they held distance learning. 
By staying at home, the students also had to adapt to online technical education. Some students, 
especially in the first wave, did not have sufficient technical equipment or experience with this form of 
education. 

The aim of the paper is to analyze the impact of the environment on students of the University of 
Constantine the Philosopher in Nitra during the third wave of the covid-19 pandemic in the summer 
semester of the academic year 2020/2021. Another aim is to determine the impact of students' technical 
equipment and experience on education during the third wave of the pandemic at the University of 
Constantine the Philosopher in Nitra. An attitude questionnaire was created to achieve the goals. In the 
questionnaire, we analyze 14 questions that focus on the environment and technical equipment. The 
questionnaire was attended by 216 students from all faculties and all years of the University of 
Constantine the Philosopher in Nitra. In addition to the questionnaire, we also used the method of 
observation and interviews to verify the goals.  

Keywords: corona crisis, education, distant education, information and communication technologies, 
microclimatic conditions, environment, technical equipment. 

1 INTRODUCTION 
The covid-19 pandemic has changed many traditional practices in university education. One of the big 
changes was the change in the learning environment. The students moved from the university premises 
to their home environment. The home environment was very suitable for the students from the 
beginning. They enjoyed learning from the comfort of home, but over time, some environmental factors 
negatively affected learning from home. In this paper, we will focus on the impact of the environment 
and microclimatic conditions on students during the covid-19 pandemic in the summer semester of the 
academic year 2020/2021. 

In addition to the environment, the students and the educational process during the pandemic were also 
influenced by their technical equipment, with the use of which online teaching took place. To master 
online teaching, students needed a computer, a webcam, a good Internet connection and few other 
peripherals. If some of the necessary equipment was not sufficient enough, students could have 
problems with online education. In addition to poorer hardware and software issues, problems could 
also be caused by students' lack of experience with online education, video conferencing, or hardware 
and software computer control [1], [2, [3], [4], [5], [12]. 

The aim of the paper is therefore to analyze the impact of the environment on students of the University 
of Constantine the Philosopher in Nitra. Another goal is to determine the impact of students' technical 
equipment and experience on the education during the third wave of the pandemic. To achieve the 
goals, an attitude questionnaire of own design was created. The questionnaire was attended by 216 
students from all faculties and all classes of the University of Constantine the Philosopher in Nitra. In 
addition to the questionnaire, we also used the method of observation and interview to verify the goals 
[6], [7], [8], [9], [10], [11]. 
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2 METHODOLOGY 
We used the questionnaire method to achieve the research goals. We created a self-designed 
questionnaire that contained 29 questions. The questions were divided into several sections and were 
mostly closed and semi-closed. The questionnaire also contains two open questions. This questionnaire 
was electronically distributed to students of the University of Constantine the Philosopher in Nitra. Based 
on the answers, we accepted 216 respondents, whose answers we further processed. 

The first section of the questionnaire asked respondents about the study and basic information. First, 
we found out the gender of the respondents. 83.8% of women and 16.2% of men participated in the 
questionnaire. The majority of respondents, 96.3% studied full-time study. We were also interested in 
the class in which the respondents study. Most respondents 32.4% studied in the first year of master's 
studies. Then it was followed by the first year of Bc. study 21.8%, third year Bc. study 16.7% second 
year Bc. study 13.4% and then second-year Mgr. study 12%. The rest of the respondents consisted of 
doctoral and extension students. The division of respondents according to the faculties of the University 
of Constantine the Philosopher in Nitra was as follows: 54.63% of respondents study at the Pedagogical 
Faculty, 26.85% at the Philosophy Faculty, 10.19% at the Faculty of Natural Sciences, 4.63% at the 
Faculty of Central European Studies and 3.7% at the Faculty of Social Sciences and Health. Students 
from every faculty of the university took part in the questionnaire. 

The next section of the questionnaire focused on the impact of the environment on students of the 
University of Constantine the Philosopher in Nitra during the third wave of the covid-19 pandemic. Here 
we analyzed 5 questions focused on the environment and microclimatic conditions. 

In the last section, we focused on the technical equipment of students and students' experiences with 
online education during the summer semester of the academic year 2020/2021. 

3 RESULTS 
From the section of the questionnaire that focused on the analysis of the impact of the environment on 
students of the University of Constantine the Philosopher in Nitra during the third wave of the covid-19 
pandemic in the summer semester of the 2020/2021 academic year, we received the following results. 

The first question of the section (figure 1) analyzed how the respondents liked teaching in the home 
environment and whether the home environment was comfortable for them. The majority of respondents 
69% expressed a positive opinion, which means that teaching at home was comfortable for the 
respondents. Of the 69% of positive answers, 39% of respondents said that teaching was definitely 
comfortable and 30% that it was comfortable. According to 26% of respondents, teaching at home was 
on average comfortable. For 3% it was not comfortable and for 2% it was definitely not comfortable. 
Based on the answers of the respondents we can state that for most respondents, teaching in the home 
environment was comfortable, or they felt moderately comfortable in it. Only 5% of respondents were 
dissatisfied with teaching at home. 

 
Figure 1 Was the teaching at home comfortable for you? 
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The second question analyzed the various factors of the home environment that influenced education. 
These factors include lighting, noise, air quality, electromagnetic radiation, dust, temperature and 
people. According to the answers of the respondents (figure 2), the air quality factor had the best effect 
on education, which was positively evaluated by 69% of respondents, followed by the lighting factor with 
66% of positive answers and temperature with 61% of positive answers. Respondents could easily 
regulate these factors themselves at home, according to their preferences, and therefore they also had 
high positive evaluations. The respondents assessed the dustiness mostly on average. The noise factor 
received the most negative evaluations of 34%. This factor had a high negative rating, mainly due to the 
lockdown. During the lockdown, many families were at home and if several members of the household 
had to study or work online at the same time, they made noise that disturbed others. It was not always 
possible to work or study in a separate room. Another negative factor was electromagnetic radiation. 
This had a negative effect on 28% of respondents. Respondents were surrounded by computer 
technology on a daily basis and had to work with it for several hours a day, which they were not used to 
during the full-time form of education and could feel the electromagnetic radiation more significantly. In 
19%, respondents were negatively affected by people/family. Since the lockdown had lasted for a 
relatively long time and some students had been studying at home for the third semester, it also had a 
negative impact on family relationships. In addition to the fact that the family was practically always 
together, there was also a problem with privacy during education. Respondents had to share a room 
with other members of the household who also had study or work responsibilities at the same time. 

 
Figure 2 How did your home environment affect you during your education?  

The third question focused on the microclimatic conditions that respondents can influence at home. 
Respondents expressed (figure 3) that the best influenceable microclimatic conditions in the home 
environment are temperature 81%, air quality 74.5% and lighting 60.2%. These results agree with the 
answers to the previous question, where we asked how the individual factors of the home environment 
affect education. In both questions of the questionnaire, the respondents agreed on three factors 
(temperature, air quality and lighting). This means that the environmental factor, which I can easily 
influence, also has a positive effect on me. 

 
Figure 3 Which microclimatic conditions can be more controlled at home? 
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In the fourth question, we focused on microclimatic conditions that are better influenced in the school 
environment (figure 4). Respondents stated that noise is best influenced at school at 44.9%. This is due 
to the fact that the noise level is corrected by the teacher during classes and that in the classrooms, 
apart from the voices of the students and the teacher, there is usually no other source of sound. 
According to the respondents, other environmental factors can be influenced only to a small extent, a 
maximum of 36.1% the lighting and 32.9% the electromagnetic radiation. Although electromagnetic 
radiation, according to respondents, is more than 20% better controllable at school than at home. In our 
opinion, this is because respondents use much less computer technology in full-time teaching, which 
emits a relatively large amount of electromagnetic radiation. 

 
Figure 4 Which microclimatic conditions are better influenced at school?  

In the last question of this section, we asked which environment in terms of microclimate suits 
respondents more - school, or home environment. Respondents expressed (figure 5) in 69% in favor of 
the home environment and only 31% of respondents are more satisfied with the school environment. In 
our opinion, the respondents are more comfortable with the home environment mainly due to the better 
controllability of microclimatic conditions as we stated in the third question. 

 
Figure 5 From the point of view of the microclimate,  

is the school or home environment more suitable for you?  
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The first question in this section asked whether the respondents had sufficient technical equipment to 
complete online education. In the third wave of the pandemic, it was assumed that most respondents 
would already have sufficient technical equipment, as they were forced to provide the necessary 
technical equipment in previous semesters and waves of the pandemic. This assumption has been 
confirmed to us. As many as 77% of respondents (figure 6) said that their technical equipment is 
sufficient to complete online education. 19% of respondents answered on average and only 4% of 
respondents did not have the necessary technical equipment. 

 
Figure 6 My technical equipment was enough to complete online education.  

The second question of the questionnaire asked what the respondents lacked during the online learning 
from the technical point of view. The most common answer (figure 7) was better internet 55.6%. During 
online teaching, a high-quality and fast internet connection was required for high-quality video signal 
transmission via a video conferencing system. The internet connection, which was sufficient for most 
respondents before the pandemic, was insufficient at the time of the pandemic. Especially since most 
households were online at the same time, which could cause instability in the Internet connection due 
to high data traffic. In areas outside larger cities, ISPs did not have to offer a sufficiently high-quality 
Internet connection, and thus even in the third wave, the biggest technical problem in online education 
was the poor Internet connection of the household. 

 
Figure 7 To take part on online education I lacked:  

In the third question (figure 8), we asked the respondents what they lacked in online education. Nearly 
40% of respondents answered that they lacked experience in online education. More than 31% lacked 
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experience with new applications and 25.5% of respondents wrote that they lacked better technical 
equipment. Less than 15% of respondents said that they lacked experience with computers. Less than 
a third of respondents said that there was nothing missing in online education. 

 
Figure 8 In the beginning, I lacked during online education:  

Using the fourth (figure 9) question, we checked the respondents' experiences before the pandemic in 
three categories. The first category was "online learning experiences". In this category, 27% of 
respondents said they had good experience with online education, 30% had average experience and 
43% had weak experience with online education. The second category was "computer experience". In 
it, up to 75% of respondents stated that they have very long or good experience, 23% have average 
experience and only 3% of respondents have little experience with working on a computer. The third 
category surveyed the experience with the video conferencing system. In this category, 30% of 
respondents had good experience, 32% had average experience and 38% of respondents had little 
experience with the video conferencing system. 

 
Figure 9 Rate your experience before the pandemic.  

The fifth question (figure 10) focused on the experiences of respondents in the same three categories as 
in the previous question, only after the end of the semester. There was a 59% improvement in the "online 
learning experience" category. As many as 86% of respondents after the semester said that their 
experience with online education is very good or good. In the second category, there was an 18% increase 
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in computer experience. Only 6% said they had average skills, and no one said they had weak computer 
skills. In the last category of experience with the video-conferencing system, there was a 57% increase in 
a very good or good evaluation of the experience. Based on the results, we state that the respondents 
have significantly increased their experience with online education and video conferencing systems. The 
increase, although not so significant, also occurred in the experience of working on a computer. 

 
Figure 10 Rate your experience after the semester. Online learning experiences, computer experience, 

experiences with video conferencing system (Very good, Good, On average, Weak, Very weak) 

In the penultimate question, we asked how quickly the respondents got used to online education (figure 
11). As many as 66% of respondents got used to online education very quickly or quickly. On average, 
20% of respondents got used to it quickly. Only 14% of respondents got used to online learning slowly. 
Respondents' rapid habits to online education are also related to their good computer experience (figure 9). 

 
Figure 11 I got used to online education 

The last question wanted to find out if students would welcome an online form of education if there was 
no pandemic (figure 12). This option would be welcomed by up to 58% of respondents, although only in 
some subjects. 36% of respondents would not want an online form of education. The results suggest 
that most respondents did not have a problem with online education, they quickly got used to it and they 
would welcome it as a substitute for a full-time form of education. 
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Figure 12 Would you welcome this form of education even if there was no pandemic?  

4 CONCLUSIONS 
The impact of the environment on university students during the third wave of corona crisis was 
significant. The students stated in the survey that studying at home is comfortable for them. They were 
positively affected mainly by air quality, lighting and temperature. These environmental factors could be 
more easily influenced by students at home than in the school environment and therefore they had a 
better effect on them. On the contrary, they negatively assessed in particular the noise, which was often 
caused by household members who also had study or work duties performed from home. 
Electromagnetic radiation also had a negative effect on students. This was perceived negatively by the 
students mainly due to the constant work with information and communication technologies. Overall, 
students are more comfortable with a home environment in terms of the microclimate. 
In addition to the environment, the technical equipment and students' experience with online education 
also had an impact on students' education in the summer semester of the academic year 2020/2021. The 
technical equipment of students improved in the third wave compared to the first wave and was sufficient 
for most students. The only significant drawback was the absence of a better internet connection. More 
than half of the students answered that they lacked a better internet. Apart from the technical equipment, 
the students mainly lacked experience with online education and video conferencing systems. However, 
students gained this experience very quickly and at the end of the semester they already had very good 
experience with online education and video conferencing systems. We have even seen an increase in the 
computer experience, which was at a good level before the pandemic. 
Students liked the online form of education and most of them would welcome this form of education, 
even if it was not pandemic. 
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MARKETING STRATEGIES AND THEIR ROLE AT UNIVERSITY 
EDUCATION 
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Abstract  
In many countries, globally taken, the amount of universities has been increased for the last few years. 
Currently in this situation of worldwide pandemic time marketing strategies in competition between 
universities to enroll enough students are very important. The interest of potential candidates could be 
influenced by many factors (anxiety, health factor, financial and family situation. etc.) connected with the 
current pandemic situation of Covid-19. The article deals with the main marketing strategies used at 
Faculty of Security Engineering (FSE) at the University of Žilina (UNIZA) in Slovak Republic that have 
begun to be used recently in the academic year 2020/2021. The Faculty of Safety Engineering at 
university of Žilina has based its marketing communication on five basic pillars, within which formal and 
informal discussions with potential candidates take place. These marketing tools include the 
modernization of the faculty website, the creation of a mentoring group made up of FSE students and 
support for applicants at electronic application, diversification of the portfolio in communicating with 
applicants via social networks and strengthening the FSE brand towards the public and the applicants. 
All marketing tools were presented at several FSE open days. The main goal is to maintain the sufficient 
number of enrolled students in near future, to increase the faculty's reputation and to raise the interest 
and awareness in the field of security and safety. The article summarises the marketing strategies that 
have been organised since the academic year 2020/2021 at Faculty of Security Engineering at the 
University of Žilina in Slovakia. 

Keywords: University education, enrolled students, marketing strategies, university education candidates. 

1 INTRODUCTION 
The orientation of Faculty of security engineering is focused on security and safety of the most important 
areas of the safety and security processes. The faculty provides education of the crisis managers, the 
members of the rescue brigades and specialists dealing with managing the processes of protecting the 
people and property. It has an extensive cooperation with the educational and scientific and research 
institutions, public administration bodies and entrepreneurial subjects that work in this area. [1] The 
study programmes at Faculty of security engineering are Security management, Crisis management, 
Rescue services and Security and protection of the critical infrastructure.  

Universities in the Slovak Republic, and also the Faculty of security engineering, have established 
internal quality systems of education applying the principles of ESG standards. The situation in 
connection with the coronavirus pandemic tested the functionality of the set quality systems at 
universities. Measures related to COVID-19 were, in their scope, an unprecedented challenge for 
universities and students, especially in the transition from contact full-time teaching to distance learning. 
Naturally, most university workplaces were not ready for the new system. The new situation examined 
how universities managed education, student support, and how flexibly they were able to deal with the 
complications associated with the emergency situation.[2] 

2 THE ROLE OF MARKETING TOOLS AT A UNIVERSITY  
The terms "educational" and "marketing" can be combined into one phrase by applying methods and 
strategies in the area of each education level.  

The need for universities in the public and private sphere to address this market of university education 
in terms of marketing was due to the expansion of the private sphere and the establishing of new 
universities. This situation resulted into increased competition in the educational marketing. 

Many stakeholders are involved in the university marketing and play an important role in this process. 
Each faculty has an important place in this marketing circle. Perspective faculties support and maintain 
the perspective of the university.  
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Figure 1. Stakeholders of University Education [3] 

3 METHODOLOGY  
The number of students enrolled at the Faculty of security engineering at University of Žilina has been 
slowly declining over the last few years, and the pandemic COVID-19 situation has also an influence at 
this fact. The main objective of our investigation was to determine how the new established marketing 
strategies at FSE would have their impact on the number of enrolled students.  

There are several factors that can affect a given situation and the decreasing number of enrolled 
students. It can be e.g. anxiety, health, financial and family situation, reduced ability to adapt to new 
teaching methods, but also a declining demographic curve, etc. The quality of education in particular is 
very important for universities to maintain an adequate number of enrolled students, but marketing 
strategies in university education also play an important role. 

The Faculty of Safety Engineering at the University of Žilina has introduced several new marketing 
activities to the current marketing strategies, which are expected to contribute to increasing the 
attractiveness of the faculty and to the former number of enrolled students.  

The first marketing tool was the creation of a new faculty website for applicants in the year 2021 with a 
description of all study programs carried out at the faculty, with precise instructions for submitting an 
application, with presented successful graduates of the faculty, with the possibility of self-applying after 
graduation, etc. The website is one of the most important marketing tool for the spreading the main 
information about the faculty. It serves as a virtual equivalent of a physical visit or contact. 

 
Figure 2. Web site for the applicants [4] 
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The creation of a communication tool for applicants/ students in the form of a mentoring group of 
students who study at FSE UNIZA and who support the applicants in submitting applications, solving 
problems or complications connected with the study, etc. was fully new marketing activity. Established 
mentoring group is a part of professional practice of FSE that is providing support, assistance and 
guidance to new enrolled students to increase their success at university. 

Many social media tools have applications relevant for marketing education and as it turns out they are 
also very important for FSE marketing strategies. New groups created purposefully on social networks 
for all FSE study programs are designed for informal communication between the faculty and applicants, 
by which the faculty tries to support the inclusion and diversification of applicants and students. The 
potential of this type of marketing tool seems to be very helpful in the recruitment of students. They are 
very often seeking information about the university, faculty, study programs and faculty departments via 
social media and therefore this is one of the ways how these social media pages could be used to 
acquire students. 

Next very active marketing strategy is an active addressing of high school students, presentation of all 
study programs personally or online during the COVID-19 pandemic. Given the results of previous years, 
when it was clearly confirmed that the organization of the open day significantly increased the number 
of enrolled students, we assumed that it was necessary to present the study programs and the faculty 
to high school students even during the covid pandemic situation organizing an open day. But in this 
period it was necessary to do it virtually.  

Branded merchandise is generally considered one of the most important marketing tools any business 
has. Therefore merchandising was chosen at FSE as valuable means of connecting with students, 
raising awareness of the faculty brand and one of the new marketing activities of FSE UNIZA is just the 
active communication of the FSE UNIZA brand towards applicants and towards the public. Thanks to 
the FSE brand and merchandising, a community of people and students will be built, and they are 
supposed to become attractive for potential applicants for studying at the FSE UNIZA.  

 
Figure 3. FSE UNIZA merch at e-shop  [5] 

4 RESULTS 
The implementation of university education marketing strategies should be aimed at potential applicants 
who want to obtain a university education. It is necessary to take into account factors that impact the 
choice of a university and an academic program by potential enrollees. [6] Although the declining trend 
of enrolled students was expected at Faculty of Security Engineering also in the academic year 
2021/2022 similarly as it had been continuing since 2016/2017, this expectation was not completely 
confirmed thanks to the newly established marketing strategies in 2020/2021, as it could be seen in the 
figure 4. Instead of the expected decrease of enrolled students to about 600 students, the number is 
even higher than in the previous academic year 2020/2021. 
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Figure 4. Development of enrolled students at FSE UNIZA 

This result is essentially important as many Slovak universities and faculties have registered a decrease 
of enrolled students by 42% within the last decade. It was similar situation at FSE UNIZA during the 
period of the academic years 2012/2013 to 2015/2016 when the number of students regularly dropped. 
However, in the academic year 2016/2017 there was an increase of the students´ numbers thanks to 
the adopted marketing measures in the area of promoting the study programmes and in 2017/2018 there 
was only a minimal decrease of the numbers – see the diagram of the students´ number development 
at FSE UNIZA (see the figure 5). 

 

 
Figure 5. Number of students at FSE UNIZA – development since 2012/2013 
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5 CONCLUSIONS 
Marketing has come a long way since the rise of the subject as an academic discipline in the 1960s. It 
has evolved steadily from being product-oriented through to recognising the importance of services 
marketing, and then on the role that marketing can play within the not-for-profit sector. [7] Current 
situation forces most of universities not to have passive approach to student recruitment. The 
educational marketing is one of the most important strategic tools that can be used and can approach 
the issue of safety and security in a playful but in spite of that an instructive way. Each level of education 
requires utilising other types of the marketing tools. Their selection depends on the target group and 
especially on the age and abilities of people involved. The future of marketing for educational institutions 
lies in the more analytical and creative realms of direct interactive multichannel marketing. [8]. The article 
summarises new marketing activities within the last year that have been organised at the Faculty of 
Security Engineering at the University of Žilina in Slovakia. The objective of the educational marketing 
at the FSE UNIZA in Slovakia is to maintain the number of the enrolled students at an average level, to 
increase the awareness of the faculty and to enlarge the interest of the basic and secondary school 
students in the area of the crisis and safety and security management, rescue services and critical 
infrastructure. The marketing activities realised at the FSE UNIZA during the last several years prove 
the importance of the educational marketing at the universities. The role of educational marketing is to 
investigate the market; its definition, understanding and identifying potential consumers of goods and 
services; providing appropriate products and services to customer’s needs at the time, place and right 
price; providing customers with optimal, quality and reputation educational services and attracting 
consumers by targeting their needs and aspirations intuition.[9] 
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Abstract 
Children live in a complex world where technology plays different roles and influences several spheres 
of their existence. Research about the presence and educational impact of technology in childhood 
reveals several challenges. A particular challenge is connected to the need for a high-quality pedagogy 
regarding technology in Early Childhood Education. This paper contributes to that discussion from a 
Portuguese perspective. The pedagogical and curricular framework for Early Childhood Education in 
Portugal supports a significant use of technology in the daily practice and in children’s play. In this 
context, the paper explores three main axes to understand a high-quality pedagogy for using technology 
with children in educational contexts: technology presented as a tool with socially authentic practices; 
technology as supporting multiple languages that are relevant for children to understand the world 
around them; and technology as an arena for children’s participation. Each axis is supported by the 
analysis of specific projects developed locally at the School of Education. The projects were selected 
for highlighting tenets of each axis. Each axis is also connected to the three content areas of the 
Portuguese Curricular Guidelines and to dimensions of a sociocultural pedagogy for Early Childhood 
Education.  

Keywords: Early childhood education, technology, participation, play, pedagogy. 

1 INTRODUCTION 
Early Childhood Education has a strong tradition of pedagogy, acknowledged as relevant not only for 
young children but also for other levels of the educational system. As Resnick puts it, “If this learning 
approach has been so successful in kindergarten, why hasn’t it been applied in other parts of the 
educational system?” [1, p. 2]. Still, for many years, research has noted the unbalanced relationship 
between a society interlaced with technology in virtually all aspects of modern day life and the lack of 
technology in Early Childhood settings that “still lag substantively behind in embracing the potential of a 
vast cadre of new and powerful learning tools” [2, p. 339]. Families also seem challenged when 
managing screen-time and the digital activities of children [3]. On the other hand, over the past two 
decades, there has been a surge in research about the relationship between children, young people and 
the media [4].  

The take-up of digital technologies by children led to question children’s rights in connection to the 
Internet and technology. Children’s specific digital needs and vulnerabilities have been acknowledged 
in policy documents and there is an interesting and relevant proposal by researchers Livingstone and 
O’Neill [5] to categorize children’s rights in the digital sphere against the three pillars of the Convention 
on the Rights of the Child [6]: 

Pillar I – Protection 
Children’s rights to protection and privacy (Articles 8, 16, 17e, 19, 34, 36) 
Pillar II – Provision 
The right of children to access equally the digital world, the right to play, the right to information 
and education (Articles 17, 28, 29, 31) 
Pillar III – Participation 
The right to freedom of choice and speech (Articles 3, 12, 13, 15). 

Questions regarding social justice and children’s rights around access to interactive technologies have 
always been on the research and policy agendas. The COVID-19 pandemic and resulting physical and 
social isolation has foregrounded new digital divides with widely varying experiences around the impact 
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of physical and social isolation on families [7]. The historical discourses around children and 
technologies suggest that a critical-optimistic approach [8], in conjunction with attention to discourses 
about childhoods in contemporaneity [9], is needed to address the risks and opportunities at stake.  

The particular challenge for educators and researchers in the area of ECE has been laid out by 
Kewalramani, Arnott and Dardanou [10]: there is evidence of the pros and cons related to the integration 
of technology in early childhood education and the subsequent influences on children’s cognitive 
learning and affective engagement with their everyday world, but an effort is still needed in relation to 
high-quality pedagogies with technologies. This paper contributes to this challenge by discussing 
projects developed in ECE settings in terms of alignment with the founding principles of Early Childhood 
Pedagogy. 

2 THE PORTUGUESE CONTEXT 
Portuguese studies report that technology is strongly involved in the day-to-day of families, with leisure 
and “baby-sitting” uses more than creative or educational ones [3], [11], [12]. The mobile phone and the 
television are the prevalent screens, followed by tablets and laptops. The TV is what is more common 
in the daily life of children, mostly for watching channels targeted at children. This TV presence is 
dominant and intense, acting as babysitter and a distraction or pacifier for allowing parents to dress or 
feed the children, or even for falling asleep. Internet access is more prevalent in older children than in 
ECE children and its use is connected to games, cartoons, and short movies [11]. 

The curricular framework for ECE in Portugal considers technology in different ways. Since 2016, the 
Portuguese Curricular Guidelines for Pre-School Education [13] have explicit mentions of technology, 
particularly in the Knowledge of the World area under “Technological World and Use of Technologies”. 
The document assumes children need to learn about, use and gain a critical understanding of the 
several technological resources existing in the world around them, both for leisure (technological toys, 
computers, tablets, smartphones, television, etc.), as well as in their daily lives (electric mixer, heater, 
hairdryer, bar codes, flashlights, etc.). Children’s use of a computer is also suggested either in the 
school, or elsewhere in the community. It’s indicated that this use should be connected to collecting 
information, communicating, organising, processing data, etc. Research shows that teachers and 
children, when talking about children playing with computers, usually refer to children using computers 
during playtime performing a series of different activities (associated with different types of software, 
including computer games) [14], [15]. The same holds true about other technologies, but playing with 
technology is not as restrictive and includes everyday technological objects and toys [16], [17] that can 
be used in play as cultural tools [18]. Playing with technology as a way of building meaning about 
technology in society, therefore, includes playing beyond the use of that technology, incorporating it in 
interpretative reproductions [17], [19]. The curricular framework acknowledges this perspective.  

Finally, there is no mention of code or coding in the framework that assumes a more holistic approach 
to technology as part of the daily and future life of children [20]. In summary, the pedagogical and 
curricular framework for Early Childhood Education in Portugal supports a significant use of technology 
in daily practice and in children’s play.  

3 A PEDAGOGICAL APPROACH 
Early Childhood Pedagogy is founded on children’s rights and includes two main dimensions: interac-
tions between children and adult and the organization of the context where those interactions take place 
[21]. This context is physical, including the space and the materials, but also relational and functional. 
In terms of interactions, listening to children about their experiences and interests and opportunities for 
rich and meaningful play are important [22]. The first allows for activities that are presented and directed 
by the adult to be relevant for the children and promote meaningful learning. The second is an important 
tenet of Early Childhood Pedagogy as play is a crucial way of learning for children. The critical perspec-
tive that is desired by the curricular framework requires a pedagogical approach based on the founda-
tions of the same framework: productive relationships with families, valuing of play and children’s par-
ticipation. These are also aligned with what the research on technology in ECE has highlighted.  

A synthesis of the position statements, reports, research reviews, guidelines, and recommendations 
about technology in ECE released in the last decade identifies strong agreement on a set of 10 founda-
tional elements necessary for successful technology integration with young children [23]. From those, 
we highlight: 
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a) Relationships—A child’s use of media and technology should invite and enhance interactions and 
strengthen relationships with peers, siblings, and parents. 

b) Social and emotional learning—Technology should be used in ways that support positive social 
interactions, mindfulness, creativity, and a sense of initiative. 

c) Early childhood essentials—Technology use should not displace or replace imaginative play, out-
door play and nature, creativity, curiosity and wonder, solitary and shared experiences, or using 
tools for inquiry, problem-solving, and exploring the world. 

d) Adult habits—As the primary role models for technology and media use, adults should be aware 
of and set limits on their own technology and media use when children are present and focus on 
children having well-rounded experiences, including moderate, healthy media use. 

A primary recommendation is that technology is part of the pedagogical approach and therefore is 
incorporated with other elements and is planned and reflected with the same principles and conceptions 
that guide practice. 

In this context, the paper explores three main axes to understand a high-quality pedagogy for using 
technology with children in educational contexts: technology presented as a tool with socially authentic 
practices; technology as supporting multiple languages that are relevant for children to understand the 
world around them; and technology as an arena for children’s participation. Each axis is supported the 
analysis of specific projects developed locally at the School of Education. The projects were selected 
for highlighting tenets of each axis. Each axis is also connected to the three content areas of the 
Portuguese Curricular Guidelines and to dimensions of a sociocultural pedagogy for Early Childhood 
Education.  

3.1 Technology as a Tool with Socially Authentic Practices 
The idea that school cannot be dissociated from life is easily associated with Dewey [24] and is very 
present in Early Childhood Pedagogy. Welcoming authentic social processes of daily life, the sciences 
and arts and culture is, for example, a strong tenet for the pedagogical grammar of the Movimento da 
Escola Moderna [25], [26]. The appropriation of this concept into technological relevant practices in ECE 
has been developed by Amante [18], [27]. The computer, and any technology, have a role and uses 
outside the school, in different spheres of society. In the pedagogical practices of ECE those roles and 
uses are seen as important. This means that instead of educational software and games, or toy versions, 
the computer, the mobile, the tablet, and any other technology, should be used and associated with their 
socially authentic practices. This is valid for the tool and the practices connected to it. A second dimen-
sion of this axis is that adults in ECE contexts act as models of those uses and practices. As with 
language, the relationship that the adults have with technology and the way they explicitly consider their 
role as models will impact greatly the children’s learning. Finally, technology as a tool with socially au-
thentic practices means looking at children as users of technology in the present, not as being prepared 
to be users in their future. Respecting their ideas and preferences is important. 

This set of ideas connects with the content area Knowledge of the World and its perspective on the 
technological world. It also connects with the area Expression and Communication since technology is 
a means of communication that uses different languages and codes.  

Four pedagogical elements make this axis more specific: the presence of technology in the classroom 
needs to be intentionally considered and decided, as part of the pedagogical organization of the space 
and materials; children’s play can be enriched with technological or digital materials and, when observ-
ing play, the uses and mentions of technology need to be valued by the teachers; sharing and debating 
contents accessed through technology (including TV) helps children make sense of what they see and 
establish connections with several other experiences; and talking with the families about questions re-
garding screens, digital and technology in their children’s lives in a positive and productive way is very 
relevant.  

3.1.1 "Let’s repair ICT" – a Play Area with Real Tools 
A study was developed in the context of the Master's Degree in Early Childhood and Primary Education 
about the meanings children attribute to technology in the context of creating and exploring a play center 
[17]. The play center was created by the children through a project approach that researched about 
technology in daily life. The planning was flexible and the project resulted in the involvement and partic-
ipation of children in the reconstruction of the educational space of the activity room to create the "repair 
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ICT" play center that had several real devices (laptops, PSP, tablets, mobile phones, flash drives) for 
make-believe situations.  

With the creation of the play center, it was intended that children explored technology in various aspects: 
the play center afforded the role of users but also repair specialists, knowing how they work “from the 
inside”. The results suggest that the diversity of electronic devices and the possibilities of manipulation 
and free exploration in the context of playing allowed children to develop a diverse relationship with 
technology that included agency and specific knowledge related to the components and technical and 
social usage of the devices.  

In this case, real ICT was brought to ECE setting for children to play with, interpretatively reproducing 
their experiences with them. A technical repair specialist came to classroom, again with real tools, and 
showed how to open and repair technological devices. Children’s play was valued and the basis for 
decision-making that involved and impacted children. Children saw themselves as users but also as 
repairers of technology. 

3.2 Technology as Supporting Multiple Languages 
Children, as human beings, are complex and fluent in different languages and ways of expressing and 
understanding the inner and outer world; in Mallaguzi’s words, children have a hundred languages [28]. 
Technology as a tool for communication has an enormous potential to support children’s expression and 
to be presented as a tool in the sense of extending human capabilities. Both adults and children can 
use different languages and this axis maintains that different languages should be listened to in ECE 
settings. With that inclusive approach, the educational space and community are amplified. The Internet 
allows communication with many actors and entities and access to diverse ways of expressing 
knowledge, emotions, humanity.  

This set of ideas connects with the content area Personal and Social Development in terms of contrib-
uting to identity and respect for diversity. It also connects with the area Expression and Communication 
by valuing different languages and supporting access to cultures.  

Four pedagogical elements make this axis more specific: the technological tools available in the class-
room or setting need to be explicitly diverse, to cover the range of means of expression that are offered 
by technology; again, children’s play can be enriched and observed as a way of listening to the ideas 
and experiences brought by the children to the group; the spaces where learning happens need to 
extend from the classroom to other spaces in the setting and to the outdoor; and families and commu-
nities have a strong role to play in making this axis a tenet for a high-quality pedagogy. 

3.2.1 Children and Parents Playing with Technology in the City 
A study was developed in the context of the Master's Degree in Early Childhood and Primary Education 
to offer meaningful experiences of technology use in the city for children and parents [29]. The city was 
regarded as a set of outdoor spaces where play between children and parents (and other family mem-
bers) can happen. The study wanted to challenge the idea that technology hinders both children’s play 
and quality time for families. Three challenges were presented to families and children of one ECE 
setting. The first suggested that the family found the three TOMI in the city of Viseu and took their 
pictures there. TOMI is an interactive urban solution present in many cities of the world that that delivers 
information for users and has the option of taking selfies that are sent to the users’ email by the device. 
It was also suggested that family members tried to guess how many steps the walk would entail and 
then used a pedometer on the mobile phone for checking the accuracy of their guesses. Finding the 
three TOMI could also entail using a map app. The second challenge was connected to a tree in the 
city’s park that was older than the first photograph ever taken. Families were challenged to find that tree 
(The Alvarinho Oak) and photograph it with the mobile phone. For celebrating the old age of the tree, it 
was suggested that with an app, the photo was edited to look aged. The third challenge was to create a 
challenge to share with other families. 

This project took technology into the urban outdoor space, connecting it with physical activity and nature 
– and play!. It involved families and different tools, as well as allowing for authorship from the users. It 
also presented parents and families as users of technology in ways that can be shared with children and 
that are about visual language. 
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3.3 Technology as an Arena for Children’s Participation 
This axis combines a central tenet of Early Childhood Pedagogy with relevant uses of technology. Chil-
dren are seen as subjects of the educational process, with agency, competent, and right-claiming sub-
jects [9], [13], [30]. Technology in ECE is one of the areas where children can have a voice and make 
decisions. It can also be a support for decision making. The connection between technology and partic-
ipation entails understanding participation as a right expressed in articles 12 and 13 of the CDC [6]. It 
brings the responsibility of listening to children as they have the right to be heard and having their opin-
ions considered, including in ECE settings [31]. Considering some of the suggestions regarding ECE 
settings [32], the connection to a high-quality pedagogy becomes clearer: 

• Listen to children: with a sensitive attitude, promote an environment in which children feel that 
their contributions are valued and considered; provide daily opportunities for children to share 
their experiences, in group activities; create specific situations that children can participate in; ask 
what they would like to do or what materials they would like to use; allow children the freedom 
and confidence to talk about their needs, interests and preferences, giving them space to take 
initiative. 

• Include and hold the child accountable: include children in planning and be available to change 
plans to fit the interests revealed by the children; include children in negotiating rules and proce-
dures; give responsibility for day-to-day tasks included in the setting that are relevant for the col-
lective; involve children in fulfilling and evaluating established goals, by filling in tables or holding 
assemblies. 

• Encourage the child's choice and initiative: allow children to choose when and with whom they 
want to play, giving them freedom and autonomy; respect each child's rhythms and preferences; 
create opportunities for children to propose activities and games to adults, allowing the emer-
gence of new projects based on their experiences and interests; make it easier for the child to 
access the different materials and toys in the room, so they can explore freely. 

This set of ideas connects with the content area Personal and Social Development in terms of making 
choices and managing emotions. It also connects with the area Expression and Communication by val-
uing communication and negotiation, required for decision making. 

Two generic pedagogical elements make this axis more specific: observing and talking about children’s 
play which is itself an arena for agency and participation; and the value of a pedagogy of listening [33], 
as young children find ways to communicate without words, and a pedagogy-in-participation [34]. 

3.3.1 Children Learn about Changing Technology 
A study was developed in the context of the Master's Degree in Early Childhood and Primary Education 
about the different uses and contributions technology played in the context of a project approach, de-
veloped with children in an Early Childhood Education center, about how things have changed since our 
grandparents’ time [35]. The project approach started with a close observation of children’s interests 
about how things used to be. From that starting point, children’s in-depth investigation of the topic 
“change” was developed. Throughout the process, the teacher’s role was to support children through 
their inquiry, preparing in advance, and analyzing the educational and learning potential of the experi-
ence. In this instance, particular attention was given to the uses of technology in the different stages of 
a project approach. The analysis focused on how technology was relevant for that work and resulted in 
five categories: registering children’s ideas, searching information, documenting the process, organizing 
knowledge and tasks, and presenting the work and the results to others. Across the different categories, 
instances of decision-making are present. Children participated in the planning, gave suggestions, de-
cided what to search about, in what order, and were agents in gathering the materials used for the 
investigations.  

A project approach tends to create ample space for children’s participation. In this case, the role of 
technology is highlighted: by making decisions visible, it supported children in their negotiations and 
decisions. Children also made decisions about digital resources and technologies they wanted to use 
and learn about. 

3.3.2 Algolittle 
Algolittle is an EU-funded project, with partners from Portugal, Italy, Turkey and Slovenia, in search of 
ways to integrate Algorithmic Thinking skills into preschool education [20]. Algorithmic Thinking stems 
from the concept of an algorithm, which refers to solving a problem by developing a set of steps taken 
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in a sequence to achieve the desired outcome In ECE, Algorithmic Thinking involves problem-solving 
skills and particular dispositions, such as confidence and persistence when confronting particular prob-
lems. In the project, children are perceived as competent problem-solvers who can be trusted to con-
ceive steps to be taken to approach a situation. The team is invested in observing play as presenting 
problematic situations that children are capable of solving. This puts the focus on children’s agency and 
participation, instead of on following steps and procedures presented by the adults.  

4 CONCLUSIONS 
Valuing play, participation and the promotion of connections with families and communities, in socially 
authentic practices, proved relevant in the projects and studies reported in this paper. With that ap-
proach, technologies become complementary resources, rather than competing artifacts which, some 
consider, may threaten early childhood ways of being [10]. Some risks are still present. One is the over-
valuing of individual decisions by children, which is associated with the concept of users and consumers, 
when the focus should be on decisions leading to democratic practices, considering the collective and 
the consequences of choices. The second one refers to the neglecting of children’s ways of expressing 
themselves in terms of preferences, interests, problem-solving and decisions: play has an important role 
here. If teachers value play and know how to read it for knowing the children, for listening, a higher-
quality pedagogy can be achieved, based both on interactions between children and adult and on the 
organization of the context where those interactions take place [21].  
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AN EDUCATIONAL VIRTUAL TEST RIG FOR THE SIMULATION OF 
HYBRID STEPPING MOTORS 
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Abstract 
The study plan of the master’s degree in Mechatronics and Smart Technology Engineering, offered by 
the School of Engineering of the University of Bergamo, includes the course of “Drives for mechanical 
systems" (6 ECTS), that is delivered in the second semester of the first year. The main educational goal 
of this course is to introduce the student to the basic concepts of electrical motors and drives, whose 
study is an important aspect of mechatronics education. 

From the educational point of view, such topics are usually explained by means of two complementary 
approaches: theoretical frontal lectures concerning motors’ mechanical configurations, their running 
principles and modelling, and experimental activities carried out in our Mechatronics and Mechanical 
Dynamics lab. 

Regrettably, in the last two academic years, on the account of COVID19 outbreak, all lectures were 
delivered online and laboratories were closed to the students, making impossible to carry out the 
traditional laboratory activity. 

To overcome these restrictions and to properly replace some of the experimental activities, a simulation 
based virtual test rig has been developed. 

In particular, this paper focuses on a simulation tool that has been developed as an aid to teach the 
student the behavior of hybrid stepping motors, which operate on a rather simple principle, but exhibit 
some critical running conditions, mainly due to the loss of synchronization between the stator’s magnetic 
field and the rotor. 

Students seemed to appreciate this approach and after a very short training on the simulation software 
they were able to proceed by themselves with a better understanding of stepping motor behavior. 

Keywords: stepping motor, simulation, virtual test rig. 

1 INTRODUCTION 
The School of Engineering of Bergamo University offers a master’s degree on Mechatronics and Smart 
Technologies Engineering that has two curricula: Mechatronics and Smart Technologies Engineering. 

The study plan of the Mechatronics curriculum includes the course of “Drives for mechanical systems" 
(6 ECTS compulsory course) that is delivered in the second semester of the first year. The main 
educational goal of this course is to introduce the student to the basic concepts of electrical motors and 
drives, whose study is an important aspect of education in mechatronics. 

The course consists of frontal lectures concerning motors’ running principle, mechanical configuration 
and modelling, and experimental activities carried out in our Mechatronics and Mechanical Dynamics 
lab. 

To implement these experimental activities several test benches have been designed and built. One of 
them is devoted to ongoing research activities on stepping motors’ characterization but it is also used 
within the course to help the students in grasping the complex electromechanical behavior of this type 
of motors. 
As a matter of fact, despite hybrid stepping motors operate on a rather simple principle, they exhibit 
some critical running conditions, mainly due to the loss of synchronization between the stator’s magnetic 
field and the rotor. 
Hybrid stepping motors, compared to other drive systems, are low-cost and easy to use devices. For 
these reasons, and thanks to their robustness and reliability, they are widely used in several fields, 
mainly for small size automation. Typical applications include small robots and small automated 
machines, computer peripherals, a wide range of automotive devices like headlights levelling/swiveling, 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4184



 

 

climate flaps adjustments, etc. Furthermore, the peculiar incremental motion of a stepping motor allows 
to develop open-loop applications without the need of position/velocity transducers. 
Therefore, a thorough understanding of their characteristics and of their limits is very profitable for the 
students in view also of a future occupation in the Mechatronics field.  
Regrettably, in the last two academic years, on the account of COVID19 outbreak, all lectures were 
delivered online and no activity was allowed in presence.  The traditional laboratory activities had to be 
stopped, with a consistent risk to penalize students attending courses with relevant experimental 
activities. 

To overcome these restrictions and to properly replace the experimental activity, a simulation based 
virtual test rig has been developed. The simulation code has been written in Matlab and it is based on a 
simplified electromechanical model of the stepping motor, of its drive and of the coupled load. Moreover, 
most of the required model parameters can be easily drawn from their datasheets.  

Users of this virtual testing environment, in our case graduate students attending the Mechatronics 
curriculum, can simulate the behavior of the stepping motor coupled with the load, varying both motor 
and drive parameters (e.g., drive voltage, motor’s phases resistance and inductance, rated current and 
rotor inertia) as well acting on load parameters (e.g., load inertia, friction and applied torque). 

In particular, the users of this virtual test rig can visualize rotor’s angular position and velocity, motor’s 
torque, currents flowing in the motor’s phases and can detect the loss of synchronization. 

2 METHODOLOGY 
Since the virtual test rig mimics the behavior of the actual rig that we built in our laboratory, a short 
overview of this system and of its use is required.  The test rig has been developed mainly for research 
purposes ([1], [2]) but it is also suited to an educational use. 

2.1 The actual test rig 
Fig. 1 shows our test bench and a sketch of the test rig’s layout. It is equipped with a position sensor, a 
torque sensor, current sensors and a device to apply the load to the motor. The test bench is designed 
for small size motors (max holding-torque 2 Nm); in particular, the sizes that can be tested are 28, 35, 
42, 50, 56 mm. The test bench’s frame is tubular; at its ends, the motor and the loading device are 
connected. Such a configuration creates a torque loop inside the frame, hence no ground reaction forces 
are required to guarantee the steady torque equilibrium. Frame base must only react the inertial actions. 

 
Figure 1 The actual test rig 

The aim of the bench is to execute experimental tests to measure and investigate the pull-out curve and 
the rotor’s oscillatory behavior inside the step angle. Hence, the test bench has two different 
configurations: “pull-out” and “inside step”. 
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Fig. 2 shows the “inside-step” configuration. The test bench is so configured when the goal is to 
investigate the oscillatory behavior of the step motor, within the step angle. 

In details, the system is composed as follows: the step motor (1) is connected to a high-resolution 
encoder (3) by means of a rigid coupling (4) and an encoder coupling device (2). 

In the “pull-out” configuration, the stepping motor is coupled with a brushless servomotor, which, for a 
given speed, slowly increases the load torque until the loss of synchronization is detected. 

The motor pull-out torque is generally provided by the motor’s manufacturer and is available from the 
relevant datasheet in the form of a graph showing the maximum torque/speed characteristic which the 
motor can develop at each operating speed. This maximum torque is termed the ‘pull-out’ torque 
because if the load torque exceeds this value the rotor is pulled out of synchronism with the magnetic 
field and the motor stalls. 

 
Figure 2 The test rig in its “inside-step” configuration 

 Figure 3 shows the 3D model of the test bench and the developed test-rig for the configuration devoted 
to the measurement of the pull-out curve. 

 
Figure 3 Test bench in pull-out configuration. 

The bench configuration is as follows: (1) step motor under test; (2) encoder coupling device; (3) 
encoder; (4) torque sensor; (5) tubular frame; (6) brushless servomotor to generate the required 
resistant torque (7) couplers. 

An arbitrary load can be generated according to the current set-point given to the brushless motor’s drive.  

Moreover, giving to the servomotor’s drive an increasing torque set point while the stator is in an 
equilibrium position, the static characteristic curve of the stepping motor can be measured. 
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The stepping motor controller, used in our test rig, is from IMS (Intelligent Motion Systems inc.) mod. 
IM483; that allows to drive the stepping motor with several steps resolution, from full step up to 256 
microsteps per step. 

2.2 The virtual test rig 
The virtual test rig, based on the electromechanical model summarized in section 2.2.1, has been 
implemented in Matlab, and a user-friendly graphic interface has been designed. The dynamic behavior 
of a Hybrid Stepping motor can be simulated in different conditions and with different load parameters.  

In Figure 4 the user-interface is shown; in particular, students can choose the type of motor, directly 
extracting the main parameters from the motor’s datasheet, or manually inserting the relevant data. 

 
Figure 4 The graphic user interface 

After a brief introduction on the use of the virtual test rig, the students can undertake the simulation on 
their own laptop.  They were encouraged to experiment by making changes in the motor, drive and load 
parameters to observe how the different parameters influence the dynamic behavior of the system.  
Moreover, they were asked to critically comment the different shapes of the simulated graphs and to 
compare the simulated results (e.g., the motor natural frequency) with the ones obtainable analytically. 

The virtual test rig allows to mimic the configurations “inside-step”, both without applied load, acting on 
the [Single Step (No Load)] push-button, and with an applied load, adding an additional inertia and a 
resistant torque ([Single Step] button). 

To simulate the pull-out torque, at an assigned drive frequency, the user can select the [Const Frequency] 
option, and the software detects and displays the maximum allowed torque (the pull-out torque). 

2.2.1 Electromechanical model of the Hybrid stepping motor 
The virtual test rig is based on a well-known simplified model of Hybrid Stepping motor ([3], [4], [5]).  In 
particular, the following assumptions are introduced: the mutual induction is negligible, the phase 
windings induction LA and LB remain constant with respect to rotor's angle and the shape of rotor and 
stator teethes results in a negligible cogging torque.  

Then, the motor torque can be simply expressed as: 
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𝑇! = −𝑖"𝜓#𝑁$𝑠𝑖𝑛(𝑁$𝜃) + 𝑖%𝜓#𝑁$𝑐𝑜𝑠(𝑁$𝜃) 

Where iA and iB are the currents flowing in the two motor phases, Nr is the number of rotor’s teethes, YM 
is the maximum value of the flux of the permanent magnetic rotor and q is the mechanical angular 
position of the rotor. The product 𝜓#𝑁$ represents the motor stiffness and it’s usually termed as “motor 
constant” Km. 

It should be noted that the torque equation doesn't take into account for electromagnetic effects (e.g., 
eddy currents, hysteresis, etc.). These effects can be modelled by a term proportional to an equivalent 
magnetic viscous damping coefficient Dmag and to the difference between the actual rotor speed �̇� and 
the commanded rotor speed 𝜃&̇. 

Hence, the torque produced by the motor can be written as: 

𝑇!∗ = 𝑇!(	𝜓# , 𝑖", 𝑖% , 𝜃) 	−	𝐷!()3�̇� 	− �̇�& 	4	 (1) 

So, in the case of a purely inertial mechanical load and a viscous energy wasting, the torque equation 
becomes: 

𝑇!(	𝜓# , 𝑖", 𝑖% , 𝜃) 	−	𝐷!()3�̇� 	− �̇�& 	4 	= 	𝐽�̈� +	𝐷!*+,�̇� (2) 

Dmech is the mechanical friction coefficient and J is the inertia of the rotor and of the connected load. 

The voltage equations of stator phases can be expressed as: 
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VA and VB are the voltages in phases A and B; RA and RB are the winding’s resistance and LA and LB 
are the winding’s inductance.  ewA and ewB are the electromotive forces (emf) generated by the currents 
flowing through the phases, and, finally, epmfA and epmfB represent the emf generated by the permanent 
magnet flux linking the phase winding. 

The torque equation (Eq. 2) and the voltage equations (Eqs. 3) constitute a system of four first order 
ordinary differential equations that are integrated using the Matlab’s ODE solver [6]. In particular, the 
ODE45 solver has been used in this project. 

2.2.2 Controller 
In our actual test bench, the driver consists of a dual H-bridge that allows micro-stepping and supply the 
rated current to each motor’s phase. This type of controller uses the so called “chopper circuits”.  It uses 
a supply voltage much higher than motor’s rated voltage and switch the polarity when the current in the 
phase goes slightly above its rated value. 

To replicate this behavior in the virtual test rig, each phase voltage in Eqs. (3), is controlled in the 
following way: 

𝑉",% = D
		𝑉& 																							𝑖𝑓				𝑖",%	 <	 𝑖2	

−𝑉& 																							𝑖𝑓				𝑖",%	 ≥	 𝑖2	
 

Where VC is the driver supply voltage and IN is the rated current. 

3 RESULTS 
In this section, some of the several results and graphs that can be obtained from the simulation software 
are reported. 

In Table 1, the main parameters of some commercial Hybrid stepper motors from Sanyo Denky, that are 
available in our Mechatronics and Mechanical Dynamics Lab., are summarized. The NEMA frame size 
ranges from 35 to 56. 

The main data were extracted by the students from the motors’ datasheet. 
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Table 1. Motors’ parameters. 

Motor ID Motor Code Size 
Holding 
Torque 

Nm 

Rated 
Current 

A 

Resistance 
[W] 

Inductance 
[mH] 

Rotor 
Inertia 
Kgm2 

M1 SH3537-12V40 35 0.15 1.2 2.7 2 2.50E-06 
M2 103H5205-0351 42 0.25 0.7 3.6 3.3 3.60E-06 
M3 103H5208-0483 42 0.42 0.9 2.9 3.4 5.60E-06 
M4 103H5210-5240 42 0.51 1 4.8 9.5 7.40E-06 
M5 103H7123-0440 56 0.83 2 1.6 3.8 2.10E-05 
M6 103H7123-5740 56 1 2 1.5 7.5 2.10E-05 

In Figure 5, the oscillating single step response of motor M4 in the “inside-step” configuration (i.e. with 
no load attached to the motor shaft) is represented, along with the chopped currents flowing in the two 
phases. Students were asked to analyze the shaft angular displacement and to find out the natural 
frequency and the damping ratio. 

 
Figure 5 Single step response (on the left) and the currents in the two phases (on the right) 

Figure 6 and 7 show the graphs of the simulated rotor angular position and velocity and the shape of 
the currents in each phase. The dashed lines represent the correspondent set-point values. Also in this 
case, the motor under test is the M4 (see Table 1), but it is coupled with a load whose torque is 50% of 
the motor Holding Torque, while the imposed step rate, in steady state conditions, is 400 Hz. 

 
Figure 6 Angular displacement and angular velocity for a step rate of 400 Hz and a resistant torque equal to 

the 50% of the motor Holding Torque 
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Figure 7 Current in the two phases for a step frequency of 400 Hz 

Finally, with the proposed simulation tool, it is possible to evaluate the pull-out torque characteristics, 
gradually increasing the applied torque while the stepping motor runs at the chosen frequency. 

As an example, Figure 8 depicts the simulated pull-out curve for a Sanyo Denki stepping motor (model 
103 547 52500), while Figure 9 depicts the pull-out torque estimated by the motor manufacturer and 
generally available in the motor data sheet. The comparison between the two graphs shows that the 
virtual test bench reproduces with good accuracy the pull-out curve from the manufacturer. 

 
Figure 8 The simulated pull-out curve. 

 
Figure 9 The pull-out curve available in motor datasheet. 

 

time [s] 
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4 CONCLUSIONS 
Due to the COVID19 outbreak, the usual experimental activities carried out on stepping motors in our 
Mechatronics and Mechanical Dynamics Lab. have been moved online. To accomplish this task, a virtual 
test rig for stepping motor characterization, based on Matlab, has been developed. 

As “passive users”, students need only a limited knowledge of Matlab since an intuitive interface has 
been designed to allow starting/stopping tests, choosing the kind of test, inserting motor’s parameters 
and load characteristics, defining speed/load ramp. In any case, our students already have some 
previous knowledge of Matlab, therefore some details of the program are usually delivered in frontal 
lectures. Focus is specially on the integration of the equations of motion, program layout and program 
functionalities. 

The students, with the support of this tool, can grasp concepts like the motor-magnetic field 
synchronization, the pull-out and pull-in torque, can display and measure the rotor’s angular position 
and speed, motor’s torque, the currents flowing in the motor’s phases and can detect the conditions 
under which the motor loose steps. Moreover, they can appreciate the differences that arise when 
different load conditions are given, or different drives and motors are chosen. Therefore, the proposed 
virtual test rig seems to be quite useful to help students to appreciate the concepts related to stepping 
motor behavior. 

The virtual test rig allows testing motor that are outside (smaller or larger) the range of use of the real 
test bench, too. Of course, in these cases some effects that are not accurately modelled/scaled (e.g., 
friction) could lower the quality of the simulation. 

Obviously, a hands-on learning approach, where students can get "their hands dirty” conducting 
experiments on an actual test rig, is more suitable to get a comprehensive understanding of the stepping 
motor characteristics.  

With a virtual test rig, of course, students are not faced with typical problems that can arise in a real test 
bench, like for example the effects of vibrations, of mechanical misalignments, of sensors’ noise, of 
noise (and suppression techniques) related to the magnetic field of the servomotor. 

Nevertheless, a virtual test bench can be profitably used along with the actual one to approximately set 
up the bench parameters, such as the frequency ramps, the driver rated voltage and the load inertia and 
applied torque. 

As a general conclusion, the proposed virtual test rig provides the students with an efficient and easy to 
use tool to deepen their knowledge with the performance of this type of motors. Moreover, the approach 
used to overcome the limits of online teaching, with a combination of modeling, programming and virtual 
testing, has been found very effective and appreciated by the students. 

REFERENCES 
[1] P. Righettini, R. Strada, A. Oldani and A. Ginammi, "Experimental activities on step motor drives," 

2012 9th France-Japan & 7th Europe-Asia Congress on Mechatronics (MECATRONICS). 

[2] P. Righettini, R. Strada, A. Oldani, A. Ginammi “An Experimental Investigation on the Dynamic 
Behavior of Step Motor Drives”, Journal of Mechanics Engineering and Automation 2 (2012) 431-440. 

[3] Kenjo, T. “Stepping motors and their microprocessor controls”. Clarendon Press, Oxford, 1984. 

[4] Paul Acarnley “Stepping Motors: A Guide to Theory and Practice 4th edition“, IET, ISBN 
085296417X, 9780852964170, 2002. 

[5] T Kikuchi, T. Kenjo, “Developing an Educational Simulation Program for the PM Stepping Motor”, 
Computer Science, IEEE Trans. on Education, vol 45, n. 1, February 2002. 

[6] MathWorks, “Ordinary Differential Equations- MathWorks”, www.mathworks.com 

4191



 

 

EDUCATIONAL CHATBOT USING A HYBRID-RESPONSE 
APPROACH 

A. Attard, A. Dingli 
University of Malta (MALTA) 

Abstract 
In the classical classroom setting, an educator is tasked with transferring knowledge to multiple students. 
An immediately noticeable flaw, however, is that when learning, students may need additional attention, 
however, that is not always possible when there is a class of twenty-five students but only one educator. 
Our Educational Chatbot system makes use of AI (Artificial Intelligence) to engage in a dialogue with 
the students and help them learn Mathematics by providing explanations similar to those provided by 
the educator.  

The novelty of our work lies in the fact that we are moving away from traditional systems. Such systems 
tend to fall into two main categories. The first makes use of hard-coded responses which are handcrafted 
specifically for this task. The second uses dynamic responses which are still built upon a well-defined 
script.  

Our chatbot uses a hybrid approach. The underlying responses or scripts are not hardcoded. Our AI 
uses the explanations which the educator provides to the children and generalizes over them using the 
T5 transformers model and the GPT2 dataset. So, in essence, no special format is required to teach the 
AI since it is capable of processing the notes and create dynamic responses out of them automatically. 
In so doing, the educator or the AI expert does not need to set up the system since it is done 
automatically. 

We tested the system with around 100 people that are involved in education and the results are very 
promising. In general, the system was well received with 73% of respondents indicating that they 
enjoyed using the chatbot. Furthermore, 77% of them claimed that the chatbot helped them understand 
Mathematics better. Although the system is far from being perfect, the results are very positive and 
encourage us to keep on improving our automated hybrid approach. 

Keywords: Natural Language Processing, Text Generation, Artificial Intelligence Assisted Learning. 

1 INTRODUCTION 
An issue with the current classroom setting is that a single teacher is expected to teach a classroom full 
of students. Apart from the lesson being delivered, students may also require additional attention to 
alleviate queries the student might have, however, such time is limited, especially when considering the 
proportion of students that might have a query. 

To help educators assist their assigned students, even when not present, AI can facilitate a system that 
makes use of a hybrid approach to text generation that generates text similar to that of previously 
supplied text, such a system can potentially be used to assist students in their understanding of various 
educational subjects. [1] 

The project was particularly targeted towards the domain of Mathematics, due to the logic and the 
problem-solving skills promoted by Mathematics throughout its teaching, skills which directly apply to 
other educational subjects, hence, being able to grasp Mathematics, even at a primary level, is 
important. 

Currently, existing systems have the flaw that content is unilaterally decided upon by a singular entity 
responsible for the implementation of the system, thus the content might contain content not suitable for 
a particular educator’s teachings (Example: advanced content being available to students not ready for 
that content). While educators may opt to recommend such systems or use them in their classrooms, 
they will be unable to dictate the content their students are exposed to in the process. 

The system being proposed overcomes this flaw by giving the educator more control as to how 
explanations are worded by enabling them to supply templates of instructions to the system, which will 
then be used to generate similar explanations. Not only does this provide the student with a more 
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interactive experience but also enables the student to ask questions even when the educator is not 
present. 

1.1 Objectives 
The primary objective of the proposed system is to provide a system that gives an interactive and 
educational experience by empowering educators to generate their chatbot which can then be 
distributed to their students. Keeping the primary objective in consideration, the objectives of this project 
are: 

- Implementation of a system that enables chatbot generation from instruction data 
- Generation of new instruction variants based on other explanations previously supplied 
- Generating mock user input for chatbot model training 
- Identification of models that can be deployed to meet the above objectives 

2 LITERATURE REVIEW 
During the research phase of the system, the goal was to review existing Intelligent Tutoring Systems 
that make use of Natural Language Processing (NLP). Thus, Chatbots in Intelligent Tutoring Systems 
were firstly reviewed, afterwards, NLP models were reviewed to determine which model(s) could be 
used to achieve the proposed system’s goal. 

2.1 Chatbots in Intelligent Tutoring Systems 
An Intelligent Tutoring System (ITS) is an educational system powered through Artificial Intelligence to 
provide instructions and feedback to its users while providing a personalised experience. One of the 
main goals of the educational process students undergo under any educational institution is the transfer 
of knowledge from the educator to the student, the thought behind Intelligent Tutoring Systems is that 
this goal is achieved by having the educator teach the ITS the knowledge they wish to impart on the 
student which is then imparted on the student by the ITS. [2] 

While an ITS may not necessarily include a chatbot, most ITS systems often opt to include chatbot 
functionality within the system's services. The chatbot may be designed as a minor component or be an 
integrated part of the system. The concept of an ITS has evolved into not only teaching the ITS the 
required knowledge, but also the logical skills required for the task, in the case of Mathematical-oriented 
ITS, these skills would be problem-solving skills. As many ITS systems are NLP based, their responses 
may be dynamically generated depending on how the system is implemented and how NLP is 
integrated. [3] 

2.1.1 Dynamic Response ITS 
As previously discussed, when designing an NLP system, regardless of whether the system is an ITS 
or not, the response generation can be dynamic or static. In this section dynamic response generation 
is discussed. Educational systems require such a system due to their usage of multiple pedagogical 
strategies. [3] 

A common property of dynamic systems is that the response data may be altered (or "filled in") during 
the run-time of the program rather than beforehand. This is when certain parts of the text are inserted 
on-demand, for example, in the sentence "5 + 3 is equal to 8", the numbers in the sentence can be 
changed to "1 + 2 is equal to 3". Within the context of an ITS, this technique can be used to vary the 
equations generated in an explanation. This allows the systems to be more robust when processing 
user input as well as outputting varied explanations to the user instead of always producing unchanging 
content. 

Dynamic response systems, when evaluated tend to fare well, for example, two dynamic systems titled 
LEIA and MathBot respectively were both evaluated through evaluation sessions (lasting forty-five in 
the case of LEIA), after which the users would be asked to fill in a survey regarding the session and the 
respective system being evaluated. Both evaluations yielded positive results, in the case of MathBot, 
respondents showing a higher preference towards the system than traditional media (ex: videos) [2], [3] 
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2.1.2 Hardcoded Response ITS 
In contrast to dynamic systems, the Hardcoded Response systems traditionally contain fixed knowledge 
instead of having a response produced on-demand. Such systems generally tend to have their 
knowledge base fixed, due to this, this type of system is generally less flexible than dynamic response 
systems. Due to responses not being generated at run-time, the chatbot is generally generated right 
before deployment at which point the responses are fixed till the chatbot is generated once again. 
Despite this limitation, hardcoded systems still fare well when evaluated against traditional media. (ex: 
The system proposed by Abbasi and Kazi) [4] 

2.1.3 Hardcoded and Dynamic Response ITS Comparison 
Interestingly, despite their principal differences, both systems tend to perform well when evaluated in an 
educational setting, especially when compared to traditional media. (Such as videos, books and 
presentations) This can be seen in the cases of both MathBot and Abbasi and Kazi's chatbot where 
participants tended to prefer the agent versus traditional media. This can be seen as a testament to the 
potential of artificial agents when deployed in the education sector. 

A hybrid system that makes use of both methodologies, would initially make use of previously given 
responses, while simultaneously generating new responses. Such a system is capable of generating 
responses that contain similar content to that of the provided responses, however, multiple variations of 
each response would be generated to create a sense of engagement which would be possibly hindered 
by constantly presenting the user with the same selection of responses. 

2.2 NLP Model Selection 
When Natural Language Processing is being discussed, transformer models immediately come to mind 
due to being considered state-of-the-art due to the number of models that have the best performance. 
Thus, it was decided to mainly look into models which use the transformer architecture for this project. [5] 

When looking at the applications of NLP, it was decided that the models needed for the system should 
be capable of text generation and question generation (which is a capability of systems equipped with 
Question-Answering systems) 

2.2.1 The Transformer Architecture 
The transformer architecture was initially introduced in 2017 by researchers from Google and the 
University of Toronto. The architecture is designed in a way such that it can process sequential data, 
specifically natural human language. The transformer architecture consists of two arrays, an array of 
encoders and an array of decoders. When the transformer is given an input (i.e. a sentence), it is 
restructured and passed to the encoder stack. When passed to the encoder stack the input is passed to 
the first encoder in the stack, and then passed along sequentially to the other encoders in the stack, 
once the final encoder generates its output, it is simultaneously passed to the entire stack of decoders 
which work to generate an output. [6] 

Transformer-based models have been applied towards various NLP applications, thus in the following 
section, various transformer-based models will be discussed in terms of their architecture, their relations 
to one another and their uses. 

2.2.2 Selected Models 
When considering the Question Extraction models, the T5 model was determined upon due to its results 
being the most desirable when compared with its peers. The model was tested against both the F1 and 
the Rouge metrics which denote Question-Answering and Text-Summarization capabilities. [7] 

Meanwhile, when deciding upon which Text Generation model to use, the models were compared using 
the perplexity metric, which denotes how advanced is the model’s capability to understand human 
language, GPT-2 was selected with this regard. [8] 

3 METHODOLOGY 
The proposed system looks to generate chatbots that are capable of explaining primary school level 
Mathematics to students while keeping the content of the chatbot’s responses similar to the content that 
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would be provided by a live educator. As can be seen below in Figure 1, the system makes use of three 
main components: 

- Question Extraction Component 
- Instruction Generation Component 
- Chatbot Data Writer Component 

 
Figure 1: System Diagram 

The system initially was planned to use text summarization to generate additional explanation variants, 
however, due to the resulting summarizations being too short, text summarization was not pursued 
further when designing the system. 

Splitting the system into three components was taken due to considerations regarding the project’s aim 
along with a separation of concerns when designing the system’s functionalities. With regards to the 
aim, various chatbot frameworks make use of a similar paradigm where the framework has a set of 
specified responses according to the given input type (normally referred to as intent). This data is then 
used to train the chatbot’s dialogue model. 

Initially, the system makes use of the Question-Extraction component, which generates a set of 
questions that could be asked about the explanations. This set of questions is used to simulate possible 
user input when the Chatbot's model is being trained. 

After the questions have been extracted, the system will generate more possible Mathematical 
explanations that can be given to the user, the component will inflate the set of explanations through a 
text generation model along with a numerical substitution system. 

Once the questions and the explanations have been generated, the data needs to be written in a format 
that can be properly understood by the chosen framework before the chatbot model can be trained. 

3.1 Question Extraction 
The Question Extraction component makes use of a pre-existing question extraction system that 
incorporates the T5 (BASE) model to extract possible questions from a given string of text, in this 
instance the string of text would be the explanations initially supplied by the educator. A pre-existing 
system (developed by A. Montgomerie) was chosen for this implementation due to its positive results 
as well as its implementation of the T5 model. [9] 

The process of question extraction produces an array of questions associated with the given text, along 
with the associated answer, however, the system only needs the questions to train the chatbot dialogue 
model, and thus the answers are discarded from memory. The T5 model generates questions by 
appending an answer token to the context token (in this instance, the explanation) 

Once the questions have been generated, the generated questions are evaluated for quality, making 
use of the BERT (BASE CASED) model that makes use of a sequence classification head. The twenty 
questions with the highest quality are then returned to the system. While the BERT and the T5 models 
share the same fine-tuning dataset, the BERT model had context removed, however, despite this, the 
model achieves a 90% accuracy rate. [9], [10] 

3.2 Instruction Generation 
The Instruction Generation component is responsible for creating new explanation variants that are 
similar to those explanations supplied by the educator, and thus is key to the hybrid approach taken by 
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the system as this is where new instructions are generated from the previously inputted hardcoded 
responses. The component was implemented using a GPT-2 model accessed via an internal FLASK 
server, that can be loaded and fine-tuned by the application.  

While the GPT-3 model was initially considered for this task, it was not possible to use it in the desired 
capacity due to ethical concerns of its developers which is not currently available outside the usage of 
an API. Throughout development, the 355M version of the model was used due to its size. 

The model is fine-tuned on the supplied instructions for a thousand epochs. Afterwards, the model is 
tasked with generating five text outputs comprising of 512 characters (at most) each. The temperature 
(the creativity value of the model) utilized by the model was pre-set to 0.2 to create explanations of good 
quality while giving the model a degree of spontaneity. 

After the outputs have been generated, the explanations are extracted from the output. At this point, the 
generated explanations are filtered. These are filtered through a Naive-Bayes model which is trained to 
discriminate between good outputs and bad outputs. For the sake of this task, the good quality examples 
were the initially supplied explanations given by the educator while the examples corresponding to bad 
quality were generated through the GPT-2 model which had a high-temperature set. 

After the explanations have been generated and filtered, the instruction set is inflated by using a 
numerical substitution system. This sub-component analyses the integers within an explanation and 
their Mathematical relationships with one another, the system then fits new numbers to the existing 
explanations while preserving the existing Mathematical relationships thus ensuring that the newly 
generated numbers are still valid within the context of the explanation. 

3.2.1 Number Substitution System 
The number substitution system is used to inflate the set of instructions via the generation of new 
variants by substituting the numbers within previously supplied explanations, as well as generated 
explanations while keeping the numerical context valid. This means that if the inputted text says "3 plus 
2 is 5" the outputted text will be "8 plus 1 is 9" rather than a Mathematically incorrect sentence. 

The system makes use of a priority queue to prioritise which numbers get substituted first, the latest 
number to appear in the string will get the highest priority within the substitution system. The system will 
generate the new set of numbers based on the currently existing set of numbers, when there are only 
two numbers in the set, the system will assume that it is an equality sum and generate a number to 
replace the larger number while generating a smaller number than the larger generated number. 

If the number of numbers is greater than or equal to three, then the system will instead analyse the 
numerical relationships between the numbers and then keep the relationships in mind when generating 
new numbers to be placed in the explanation. This is achieved by prioritising addition and subtraction 
relationships over multiplication and division relationships, then the operands in the relationship are 
generated according to which operands have already been generated. By implementing such a priority, 
invalid outputs such as negative numbers and consecutive zeros are avoided. 

3.3 Chatbot Data Writer 
Once the questions and the explanation data have been generated, the system will then proceed to 
write the given data in a format that is accepted by the RASA Chatbot Framework. This is achieved 
through the component briefly discussed in this section. 

The component has been designed to create a chatbot that is compatible with the RASA 2.0 framework 
which in turn makes use of the YAML file specification. This framework was chosen for this project due 
to the framework's open-source nature along with the level of ease that an external process can write a 
compatible chatbot, furthermore, other frameworks following the same format can be implemented in 
the future. 

3.3.1 Domain File 
The domain file is used to specify the domain within which the chatbot operates. This file contains data 
about the intents (intent will be covered in further detail in the NLU File section) along with various 
configurations with regards to how the framework would run the chatbot (example: session length), 
however, what is of particular interest to the chatbot writing component is the response data. An action 
can have multiple responses assigned to it; thus the explanations are written to the action which 
corresponds to the explanation type. 
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3.3.2 Rules & Stories 
A chatbot's dialogue model is used to dictate how the chatbot is to respond in certain situations, this is 
important due to how it directly influences how the chatbot handles a conversation. Rules and stories 
are training data that are designed to help train the dialogue model, while rules and stories are greatly 
similar to each other (so much so syntax between one another is different in that either rule or story is 
used), their impact on the dialogue model is different. 

Rules define a strict conversational flow, if a rule dictates that when the user gives a greeting, the chatbot 
is to greet the user back, then this template will be rigidly followed by the chatbot, no matter the context. 

Meanwhile, stories are much more flexible and are meant to serve as a simulation of user input when 
training and what the chatbot should say in that conversation. The model does not rigidly follow stories, 
instead, they are merely viewed as a guideline as to how the chatbot should respond in a conversation. 
They allow the model to generalise when faced with unseen conversational data. 

Keeping the aforementioned information in mind, the system takes a simplistic approach at forming the 
dialogue model, when a question relating to a particular topic is encountered, the corresponding 
explanation is given to the user, which is the goal taken when the conversational model is being 
designed. Thus, the system will write simple rules where the appropriate explanation is output when the 
corresponding input is encountered by the system. To reinforce this approach to interacting with the 
user, the stories data is written the same way. 

3.3.3 NLU File 
The NLU file is used to train the model to understand the user's input. This is generally achieved via 
intents and entities (which vary depending on the type of entity needed).  

The intent is used to indicate what the user is conveying, for example, the phrases "good morning" and 
"good night" would both correspond with the greeting intent. Thus it is in this section where the chatbot 
learns what the user is asking for, hence the questions extracted via the Question Generation 
component are written to this file. 

4 RESULTS 
Once a sufficient prototype of the system was developed, a sample chatbot was produced for the 
evaluation trial which consisted of sessions where the user would be asked to make use of the chatbot 
and then evaluate the chatbot within a survey. Respondents were recruited through emails sent to local 
primary schools, word of mouth and social media. Due to the specific target of Primary School 
Mathematics of this project, the demographic of the survey consisted of guardians and educators (who 
are presumably middle-aged) of students learning primary level Mathematics. With regards to social 
media, a post with the details of the survey, calling specifically for teachers and parents was posted on 
Facebook. 

The evaluation survey consists of two stages, the first stage is where the respondent can interact with 
the chatbot, whenever the chatbot produces a message, the user is asked to indicate whether the 
produced message was relevant and makes sense or not. After interacting with the chatbot the users 
can proceed to the survey. 

While the survey link could be accessed by anyone, before proceeding to the chatbot one would be 
notified of the intended demographic to avoid having participants outside of the intended demographic 
respond which would skew the results. A total of 95 responses were collected. 

The set of questions asked was: 

- The chatbot makes things easier to understand 
- The chatbot makes learning fun 
- After using the chatbot you gained a better understanding of math 
- Did you enjoy using the chatbot? 
- Would you use the chatbot again? 
- Do you have any other feedback? 
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This survey was designed to assess the chatbot holistically such as the effectiveness of the chatbot as 
well as whether or not users would find making use of a chatbot engaging and whether or not potential 
users would be receptive to repeated usage of the chatbot. Furthermore, the analysis will allow the 
identification of factors that were not previously considered. 

4.1 Results Analysis 

4.1.1 Facilitation of Understanding 
When asked whether the chatbot makes things easier to understand, the users were given the option to 
select from a scale of 1 (no increase in understanding) to 5 (a major increase in understanding). This 
question was chosen to analyse whether the chatbot helps facilitate understanding of both individual 
topics as well as Mathematics in general, as is the aim of a chatbot produced by the system.  

When surveyed, 77% of users indicated that the chatbot facilitates understanding in general by a 
moderate amount or more (Figure 2), while 62% of respondents indicate that they holistically obtained 
a better understanding of Mathematics moderately or more. (Figure 3) 

The 15% decrease was analysed in relation to other data such as user feedback. While the chatbot did 
facilitate understanding of certain Mathematical topics, the lack of a general understanding of 
Mathematics in the survey can be attributed to the chatbot containing five topics versus the list of topics 
that would be needed by a student who is studying Mathematics. 

 
Figure 2: Answers to 'The chatbot makes things easier to understand' 

 
Figure 3 Answers to 'After using the chatbot you gained a better understanding of Math' 

4.1.2 Enjoyment While Using The Chatbot 
Studies carried out show that when learning is made more fun, student engagement is increased. The 
general theory behind such studies is that when learning is made fun, students are more engaged and 
have an increased interest in learning (which in turn helps them understand the material more 
effectively) [11], [12] 

To measure such engagement when the chatbot is being used, the respondents were asked two 
questions: whether they found the chatbot fun and whether or not they enjoyed using the chatbot. The 
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results indicate that 72% of the respondents found the chatbot to be fun, interestingly yet unsurprisingly, 
this percentage co-relates to the same amount of users who found the chatbot enjoyable to use overall. 

4.1.3 Further Feedback 
Apart from measuring how the system impacts the user, it was also important to analyse other feedback 
that highlights relevant factors in learning with relation to the chatbot that may not have been taken into 
consideration otherwise.  

When asked whether they would be likely to use the system again, 65% of the total respondents have 
indicated that they would like to use the system again in the future. Most of the feedback, while positive, 
highlighted that the system requires more content to be feasibly used by children, furthermore, analysis 
shows that some users asked follow up questions which would be treated by the chatbot as a separate 
query rather than a follow-up question. 

4.1.4 Results Conclusion 
When the responses to the survey have been analysed, it can be shown that many users have seen at 
least a noticeable improvement with regards to their understanding of Mathematics, furthermore, 
respondents found using the chatbot to be engaging and fun. 

A caveat of the chatbot uncovered through feedback, however, would be its limited set of topics, as the 
sample chatbot is only trained on five topics. This was noted by many users and supported through 
analyses of the chat logs, furthermore, some users expressed that the chatbot used some language that 
is too complex for children (particularly certain words such as 'thus'). Many users however 
acknowledged the concept of using a chatbot to teach math as "interesting" and expressed a desire to 
employ the chatbot in the future when learning Mathematics. 

Furthermore, many users indicated that the chatbot could be improved via a better User Interface, albeit 
being outside the scope of this study. During the feedback stage, certain respondents expressed the 
wish to be able to use the chatbot for more advanced topics such as calculus. 

5 CONCLUSIONS & FUTURE WORK 
The Chatbot Generation System works towards filling in a gap in the educational system where 
traditionally Mathematics educators are unable to simultaneously give individual attention to each of the 
students. As a consequence of this gap, students may have questions about a certain topic, however, 
they would be unable to obtain the individual attention required to answer these questions. 

The project aimed at introducing the concept that an educator can generate a chatbot for their students 
without requiring the educator to have extensive technical/programming knowledge. This has been 
achieved by creating a system where all an educator is required to do is input a set of explanations that 
will then be used to generate a set of example questions and explanations that are then in turn used to 
generate a chatbot. 

Once the chatbot data has been generated by the system, the data can then manually be used to train 
a RASA Framework chatbot model that can then be deployed on the channels chosen by the educator. 

5.1 Future Work 
While evaluation has highlighted the potential and the interest of the public in such a system, there have 
been indications during the evaluation stage that the system needs to be refined further. The system, 
while producing valid explanations, has the limitation of not having a context system in place, thus while 
users could ask questions, a general explanation would be supplied, furthermore, this also meant that 
users could not ask further questions about the given explanation. Having such a system in place would 
be helpful to identify any explanation-specific questions and be then able to handle those questions. 

To have a context system, however, more explanation data would be needed. Particularly, explanation 
data that is labelled according to other issues the students might have. Alternatively, the question 
extraction system could be used to generate questions from the given explanations and retain the 
corresponding answer as a possible response to be given by the context system. 

A way of expanding the use of the system would be to enable the chatbot to generate new Mathematical 
exercises which could then have the answer submitted by the user validated in real-time. A major caveat 
towards implementation of this feature would be that the chatbots are generated in an offline manner, 
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such a feature would have to be hard-coded or implemented in such a way that code for this feature is 
generated dynamically, the way such a feature is implemented would also depend on the chatbot 
framework being used. The system makes use of conversational training data, referred to as stories 
within the context of the RASA framework. By introducing more conversational training data, the 
conversational model is made more versatile, this could be achieved by generating more training data 
through methods such as possibly utilizing a text generation model. 

While the generation of chatbot files is automatic, the training of a chatbot is not, this was initially 
attempted however technical limitations prevented this from being achieved. This could be attempted 
by implementing compatibility with other frameworks whose models could be trained directly via Python 
code rather than needing to invoke the training command via the command prompt, as is the case with 
the RASA framework. 

5.2 Final Conclusion 
The objectives of this research have been met, as the literature review has indicated that many 
educational systems make use of an NLP component where the chatbot has a dynamic or a static 
approach to producing responses. 

Through research, existing NLP models were identified according to what components they could be 
incorporated for within the system to carry out their respective tasks (Question Extraction and Text 
Generation).  

Once the system was built, an evaluation was carried out to see whether or not a chatbot that makes 
use of a hybrid response approach can be effective or not. When the results of the evaluation were 
analyzed, the results indicate that chatbots generated by the system can be effective when utilised in 
an educational setting. Analysis indicates that 76.5% of the testing users found the chatbot to make 
Mathematical topics easier to understand and 72% of the respondent's enjoyed using the given chatbots 
and found it fun. 

It is believed that this data is important when it comes to determining whether or not the objective was 
reached due to whether a student enjoys learning the subject or not having a direct impact on the 
learning outcomes of the student as shown by previous studies about education and learning. [7] 

For example, while gamification is not directly related to this final year project, it establishes that when 
learning is made more fun for the student, they are more likely to learn. When learning is made more 
fun for the students, they have increased motivation to increase educational performance. This is 
corroborated by the similar amount of users that both found making use of the chatbot fun and found 
that the chatbot helped make understanding Mathematical topics easier, with only a 4.5% discrepancy 
between the two figures. [7], [8] 

Thus, due to the direct correlation of understanding and the amount of enjoyment derived while the 
chatbot was being used, it has been determined that from the sample chatbot, the system is effective 
with regards to helping students learn. 

The objectives of this project discussed in the introduction section have been met as systems that make 
use of Artificial Intelligence to educate were identified and analyzed, existing NLP models were then 
investigated. After the literature review phase of the project, the system was constructed using 
previously identified NLP models. During the evaluation stage the chatbot's performance when used by 
guardians and teachers. 
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THE EXAMINATION OF THE SPREAD AND DISADVANTAGES OF 
GAMIFIED DIDACTICS 

A. Mezeiová, A. Hevesi, A. Bencsik 
J. Selye University (SLOVAKIA) 

Abstract  
Gamification refers to the use of game elements in a non-game environment. The goal of gamification 
is to increase motivation and to achieve a particular form of behaviour. Gamification nowadays is a 
widely used method that has an important role in in the public sector and in education alike. It has been 
proven that games make it easier to acquire new knowledge that will last longer; i.e. it makes learning 
more effective. Gamification has been used most widely in primary schools, but it has been less popular 
in secondary and higher education. There are certainly several reasons for this. The aim of this paper 
is to map how widespread gamification is in higher education and what educators consider to be the 
biggest disadvantages of the method. The research was conducted electronically with the help of Google 
Docs, in the form of a questionnaire survey. Respondents indicated more preparation time as the biggest 
disadvantage; however, only few of them thought that more preparation time outweighed the usefulness 
and efficiency of the method. Our research has also revealed that the more experience respondents 
have in using gamification, the less they consider the examined factors to be a disadvantage. This 
means that the more often they use gamification, the more positively they think about it. 

Keywords: innovative teaching method, barriers to the introduction of gamification, higher education, 
motivation. 

1 INTRODUCTION  
The motivation and maintaining the attention of young generations proves to be more and more of a 
challenge for educators [15], [18.] It is often said that young people nowadays are not interested in 
anything other than digital tools, they are inattentive and unable to focus. Regardless of gender, digital 
technology has changed their learning habits [25]  and the education process has to come up to more 
expectations at the same time. Teachers are facing new challenges. They need to use learning methods 
that adapt to the needs, preferences and the requirements of students [28].  A possible way to motivate 
students is using gamification, which is present almost everywhere in our lives. Besides education [17], 
gamification is successfully used in marketing [21], knowledge management [8]. politics [30] and health 
care [19] as well as in traffic safety [10].  

The main idea behind the method is to motivate participants to perform certain tasks while using game 
elements (points, badges, levels, challenges) [15]. The goal depends on the intentions of the designers 
and the context in which the method is applied. The aim of playing in education can be, for example, to 
achieve a higher level of learning, to involve students more in the learning process, or to achieve more 
intensive classroom involvement. Although it has not been widely used, gamification is also becoming 
more and more popular in higher education [24],[29],[31]. The goal of education is to train skilled people 
who perform well in the labor market and meet the requirements of employers [11]. This also involves 
the acquisition of higher-level skills such as critical thinking, creativity and systemic thinking. Traditional 
lecture-oriented education is not suitable for this [4]. Interactive gamification-based education is 
dominated by research-based learning. The joy of finding out about something and the process of 
learning from mistakes play an important role in it. The following chapters, deal with the importance and 
types of motivation. 

1.1 Human needs and motivation  
Our actions are resulted from our motivation. In every situation, when we act, we are motivated in a way. 
Proper motivation is of key importance in any area where people work. It is essential at the workplace 
and in education as well [ 14]. Managers and teachers need to find effective motivation tools. 
Accomplishment, recognition, the enjoyment of work, responsibility, or an opportunity for progress can 
equally be motivating. Motivated people are ambitious, inspired, and efficient [20] Fowler [17] argues 
that the idea that some people are unmotivated is wrong. The author believes that everyone is motivated 
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by something; however, every person is different.  Our motivational factors are based on Maslow’s [19] 
hierarchy of needs. Motivation factors can be extrinsic or intrinsic. 

Intrinsic and extrinsic motivation are in the focus of Ryan and Deci's [22] work. According to the SDT 
(self-determination theory), people have three psychological needs - competence, autonomy and 
relatedness. People's innate, intrinsic motivation is to be independent, to control themselves, and to 
relate to others. If these needs are met, we are motivated and happy.  

In the case of extrinsic motivation, the goal is to perform a certain activity to reach certain conclusions. 
For example, if students do their homework because they are afraid of punishment if they get a bad 
mark.  

When motivational tools are used the fact that men and women may be motivated by different 
motivational factors should also be taken into account. The three main motivation factors for employees 
are their basic salary, a correct appraisal system and a good working community [12].  

Intrinsically motivated people do not expect to be rewarded for their actions; they perform activities for 
their own sake. This kind of motivation leads to higher creativity and flexible thinking. Based on the 
results of empirical research in higher education, students are most driven by “the feeling that I did it” 
i.e. by intrinsic motivation [1]. Gamified education is more effective than traditional education because it 
is based on intrinsic motivation.  

Various rewards can also be used as motivation tools; however, they shoud be used at a proper time. 
Research has shown that rewards for new achievements increase intrinsic motivation and creativity, 
while rewards for regular performance decrease them. Creative motivation with added rewards has a 
highly positive impact on innovative performance [6].  

1.2 The relation between game, gamification and flow  
Game is not only an activity typical of humans; it can also be observed in the animal world. 
Archaeological finds also prove that prehistoric people made toys using animal bones. Recognizing the 
culture-creating effect of game, Huizinga [13] formulated a theorem, the essence of which is that human 
culture begins and unfolds in playing. The author says that we can only talk about game if the following 
conditions are met: 

- free activity;  
- It operates on a voluntary basis; it should not be made mandatory,  
- It takes place in a specific space and time;   
- It is voluntary, but the rules are binding for everyone;  
- The goal of the game is the game itself. 

Game is closely related to the flow state. Most players play in order to get into this altered state of 
consciousness and get away from their everyday routines. Some of the most important features of the 
flow state are the following: 

• It is always driven by intrinsic motivation (when people are doing what they love and love what 
they are doing); 

• The goal is clear and obvious; 
• challenging (The activity should not be too easy because it's boring without a challenge, but 

should not be too difficult because failure is demotivating.); 

• effortless, and unconscious concentration (if the above are met, concentration will come 
spontaneously and from within); 

•  awareness of the here and now (only the present moment is important) [3]. The gamification of 
any process is successful only if it generates a flow state, like games do. The game elements 
used in the gamification of education are described below.  

1.3 What game elements can be used in education?  
If we want to gamify the learning process successfully, it is worth taking a look at the popularity of video 
games. They are based on three main components - mechanics, dynamics and aesthetics, i.e. the same 
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MDE model is used in all of them. It is therefore worth taking into account these elements when 
gamifying education.  

By game mechanics we mean the factors that influence a person’s actions and behaviour in the 
process of playing. The most important game building elements are points, levels, leaderboards, 
challenges, teams, chances, fame, time limits and gift giving. 

Game dynamics represent human desires, which include reward, status, achievements, self-
expression, competition and altruism.  

There is a close relationship between game mechanics and game dynamics, which is described in the 
Bunchball model [2]. 

Table 1 The relation between game mechanics and game dynamics  

Game mechanics Game dynamics Game mechanics Game dynamics 

Points Reward Virtual goods Self expression 

Levels Status Leaderboards Competition 

Challenge Achievements Gifts Altruism 

The last element of the MDA model is aesthetics, which influence the feelings of players. These feelings 
can come from: 

- Devotion to the game, 
- The opportunity for self-expression, 
- Trying something new, 
- Completing a challenge, 
- Discovery and adventure, 
- Belonging to a community, 
- Immersion in our fantasy world, 
- The interesting and captivating narrative [16].  

The next chapter deals with the gamification of education.  

1.4 The gamification of education 
Gamification involves a system-wide application of games and requires planning. According to Werbrach 
and Hunter [34] the most important thing is goal setting. Why is it necessary? Is the method suitable for 
achieving the goals? Once we have answered these questions, our goals need to be transformed into 
forms of behaviour so that we can attach performance indicators (e.g. KPIs) to them. The next step is 
describing and getting to know the players, in this case the students.  We define the target group and 
create our general personal profile, which helps to get to know the different qualities and the motivation 
of participants. The framework for each gaming process was summarized by Werbach [33], also known 
as the 6 D Framework (Define, Delineate, Describe, Devise, Don’t forget, Deploy)   

Table 2 Werbrach's 6D Framework 

Elements of  
the framework      Suggested model   

Define   Defining metrics  Increased activity, better grades   
Delineate   Defining expected behaviour  higher lesson attendance, assignments handed in on time   
Descrine  Introduction of the user  Creation of a general personal profile - getting to know the user  
Devise  Defining the action  Elaboration of tasks  
Don't forget  It should be entertaining   Incorporation of the game elements, Kahoot quizzes, puzzles   
Deploy   Continuous development and testing  Feedback, corrections   
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An important element of gamified education is breaking it down into parts. In order for students to be 
able to get involved also at a later stage. It is of key importance to plan the process to have multiple 
stages. This can be achieved by restarting scoring with each different topic or in each new chapter. 
What can be gamified? 

- Lessons,  
- Testing,  
- Individual learning,  
- Community activities, 
- Or the whole course [32] 

It is important to keep in mind: 

• The optimal workload (too easy tasks are boring, too difficult ones are demotivating), 

• The ideal distribution of levels (system of rewards and tasks for beginners and advanced players)  
• The ideal reward system (positive feedback for each partial achievement) [35]   

We can extend the learning experience and the process of testing even to smart devices, which can be 
an effective way of learning at home. However, it is not only testing that can take place in this form. 
Digital technology brings new opportunities in education, which has also been accelerated by the 
pandemic over the past year and a half. Teachers and students had to become familiar with online 
education in a very short time, with all its advantages and disadvantages.  The next chapter introduces 
the research methodology used. 

2 METHODOLOGY  
Exploratory research was conducted in 2018/2019 with the aim of assessing the presence of gamified 
education in practice. 274 lecturers from 24 higher education institutions participated in the research.  
The goal was to find out about what subjects this method is used in most often, what experience they 
have regarding gamification, what they consider to be the greatest advantages and disadvantages of 
the method. This paper analyses the disadvantages of gamification. The questionnaires were delivered 
electronically to the respondents through Google Docs.  The questions were closed ones, but 
respondents also had the opportunity to share their own views on the topic. A 5-point Likert scale was 
used to evaluate each statement by the respondents. Data processing was carried out in SPSS. Mean, 
standard deviation and analysis of variance were used.  

3 RESULTS  
121 men and 142 women participated in our questionnaire survey.  The majority of respondents have 
not used the method at all, and only 2% use it as a major teaching method (Figure 1). The wide 
applicability of the method was also confirmed by the diversity of subjects indicated by the respondents: 
gamification is mostly used in foreign language teaching, followed by the field of economics 
(management, marketing, corporate economics, micro- and macroeconomics), mathematics, 
mechanics, optics, research methodology, bioinformatics, history, pedagogy, conflict management, 
communication, constitutional law, chemistry, heritage protection, food safety and oral surgery. 

  
Figure 1.  Application of gamification in education 

4205



 

 

As it can be seen in Figure 2, it is the lessons that are most often gamified, and the entire course option 
was selected the least. Respondents could indicate more than one option here.  

 
Figure 2 Gamified classroom activities 

The research goal was to find out what teachers consider to be the biggest disadvantage of gamification. 
Respondents could express their opinion on each statement on a 5-point Likert scale (1-strongly 
disagree, 5-strongly agree), and also had the opportunity to provide further information.  Data on each 
disadvantage are shown in Table 3.  

Table 3 The disadvantages of gamification 

The disadvantages of gamification  Mean Median Mode Standard 
deviation 

It requires more preparation time from teachers. 4.23 4 5 .787 

Few papers deal with its implementation in practice. 3.59 4 4 .823 

There is little information available about the method.  3.38 3 4 1.04 

too student-centered 3.33 3 4 .937 

Preparation time is disproportionate to the efficiency of the method. 3.23 3 3 .936 

It distracts students. 3.01 3 2 .924 

Based on the data, it can be concluded that the biggest disadvantage of gamification is that it requires 
more preparation time than traditional education (mean=4.23). However, the mean value of the 
statement indicating the disproportion between preparation time and the usefulness of the method is 
much lower (3.23). This means that fewer people think that preparation time is disproportionate to the 
usefulness of the method.  

Based on the results the following facts can be concluded: 
• 83.1% of respondents completely agree that in gamification more preparation time is needed,   
• 55% somewhat agree or strongly agree that few publications deal with the using of gamification 

in practice,  
• 46.1% somewhat agree or strongly agree that gamification is too student-centred,  

• Only 38.8 percent somewhat agree or strongly agree that the preparation time is disproportionate 
to the usefulness of the method (this could also be seen on the basis of the mean values.),   

• Only 38.5% think that gamification is too distracting for students.  

The respondents have also listed other disadvantages (without claiming completeness): 

• Less information is learned,  

• The importance of lexical knowledge is stressed less, 
• Gamification can be tiring,  
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• If it is forced very much, a counter effect may appear, 
• In higher education, knowledge should be passed on with due seriousness, and gamification is 

just an unnecessary popular addition.  

Based on the responses, the biggest drawbacks of gamification are little information and the fact that it 
is time consuming. Several respondents were of the opinion that gamification is not serious enough for 
young adults and that the method is not suitable for higher education. The research also aimed to find 
out if there is a significant difference between opinions about the disadvantages of the method and the 
experience gained during gamified education. The following hypothesis was elaborated.   

H The opinion of teachers about the disadvantages of gamification depends on their experience gained 
during gamified education. 

H0 There is no statistically significant difference between the experience gained during gamified 
education and the opinion formed about the benefits of gamification.  

Six disadvantages were analysed in the survey:  more preparation time, few publications on the 
implementation of gamification in practice, little information about the method, too student-centred, time 
vs usefulness (disproportion between the preparation time and the efficiency of the method) and the 
method distracts students.  

The mean values and standard deviation regarding the disadvantages are shown in Table 4.  

Table 4 Group distribution of each disadvantage 

 Has not  
used it yet  

Traditional teaching 
prevails  

Gamification and 
traditional methods 
used in combination  

Gamification 
prevails  

Disadvantages Mean Standard 
deviation Mean Standard 

deviation Mean Standard 
deviation Mean Standard 

deviation 

More preparation time 4.18 .802 4.26 .746 4.24 .830 4.67 .516 

Few/lack of publications 3.65 .774 3.53 .818 3.60 .819 3.33 1.211 

Lack of information 3.68 .863 3.55 .765 3.29 .843 3.00 1.265 

Too student centred 3.56 .985 3.49 .899 3.51 .991 3.67 1.366 

Time vs efficiency 3.50 .889 3.22 .989 3.00 .879 3.17 1.329 

Distracts students 3.27 .868 3.27 1.031 3.07 .963 2.83 1.329 

Several facts can be concluded from the data. The more often teachers use gamification, the more they 
think it needs more preparation time. However, the more often teachers use gamification, the less they 
think that there is not enough information and there are not enough publications on the subject and that 
it distracts students.  Concerns about the efficiency of the method in relation to preparation time also 
showed better results when gamification was used regularly by the respondents. The most positive 
approach in this regard was shown by those who combine gamification with traditional methods. It is 
interesting to note that the mean value proved to be slightly higher in this regard in the case of those 
who prefer gamification to traditional methods (mean=3.17).  

Prior to performing the analysis of variance, the homogeneity of variance was tested using the Levene 
test (Table 4).  

In the case of lack of information, few/lack of publications and more preparation time the population 
variances were equal (sig. ≥0,05). In the case of the other disadvantages (too student-centred, time vs 
efficiency, distracting), the homogeneity criterion was not met, thus the analysis of variance could not 
be performed. 
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Table 5 A Homogeneity test 

   Levene 
Statistic df1 df2 Sig. 

Little information available 1.320 3 262 .268 

Few publications 1.814 3 262 .145 

More preparation time .497 3 262 .685 

Too student-centred 2.319 3 262 .046 

Time vs efficiency 3.710 3 262 .012 

It distracts students. 2.716 3 262 .045 

The results of the Analysis of variance (ANOVA) are shown in Table 6.   

Table 6 Analysis of variance 

 Sum of 
Squares df Mean 

Square F Sig. 

little information available 7.112 3 2.371 3.332 .02 

few publications  1.067 3 .356 .528 .664 

more preparation time  1.616 3 .539 .869 .457 

The significance level was lower than 5% only in the case of “little information” as a disadvantage (Sig. 
0.02 <0.05). 

Based on the results of the testing of the hypothesis presented above two theses can be formulated. 

T1 The opinion of teachers about the disadvantages of gamification depends on their experience gained 
during gamified education only in the case of one disadvantage, namely the one concerning the lack of 
available information. 

T2 The opinion of teachers about the disadvantages of gamification does not depend on respondents’ 
experience gained during the application of the method in the case of the following disadvantages: more 
preparation time, too student-centred, preparation time disproportionate to the efficiency of the method, 
distracts students, few publications dealing with its practical implementation. 

Gamified education has been the subject of many scientific research projects [15], [24]. Most papers 
highlight mainly the advantages of the method [26]. However, research has also shown that the 
efficiency of gamification is highly dependent on the specific characteristics of the user [29] i.e., it does 
not affect everyone equally. Our research approached the topic from a different perspective.  What 
makes it different from other research projects, which analyse the positive effects of gamification, is that 
this research was designed to explore barriers to the application of the method in higher education.  In 
the course of our surveying, it was found that the biggest obstacle to the application of the method by 
teachers is the lack of time and information. This has been confirmed by other scholars as well [24]. 

4 CONCLUSIONS  
The aim of our research was to map to what extent gamification is used at universities. Both teachers 
and students are often biased against gamification in higher education, since it is not considered to be 
serious enough by them. There is still a false stereotype that games are only for children to have fun. 
Yet, several studies have confirmed the positive effects of games used in higher education [27]. In this 
research, it has been found that the majority of teachers (52%) have not used gamification yet and only 
2% of respondents use it more than traditional methods. A further aim of our research was to map the 
disadvantages of the method. The study revealed that the opinion of lecturers and doctoral students 
depends on their experience gained during the application of the method only in the case of one 
surveyed disadvantages, namely that there is little information available on the topic (Sign. 0.02 <0.05). 
Statistical analysis has not shown significance in the case of the other disadvantages surveyed. In a 
positive approach, this indicates that educators, even if they do not have enough own experience in 
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gamification, do not consider the need to prepare for a gamified lessons more to be a disadvantage, 
and do not think that the work invested in gamification will not pay off, and they do not consider 
gamification to be distracting for students.   

In order to make gamification successful, it is important for teachers to have enough information on the 
subject and to have an overview of individual processes. Without understanding the conclusions, 
gamification fails.  Educators should also have some knowledge of psychology, game design, and 
behavioural economics.  

Currently, there is no specifically trained teaching staff; self-education is dominating and professional 
development is based on one's own experience and failures.   
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Abstract 
During the coronavirus pandemic, news production suffered several modifications, due to the urgency 
to reach the public quickly and in real time, as stated by [1] cited in Bomfim & Benicio Soares, 2021. In 
this rapidly changing process, the Covid-19 pandemic also unleashed an infodemic period, enhanced 
by the access to the internet and the development of new digital technologies, which allows information 
to spread much faster than a virus, as [2] mentioned.   

The main objective of this study is to analyse the way Portuguese online newspapers (Correio da Manhã 
and Jornal de Notícias) treated disinformation during the Covid-19 pandemic, and how it affected the 
way young people perceive the news. 

This study uses a mix-method model, starting from questionnaires about news consumption to young 
people between 18 and 30 years old (N=1370) and later with a qualitative news analysis to deepen the 
findings obtained previously. 

Results from the questionnaire reveal that respondents were careful when it comes to trust in online 
news, compared to traditional media, during the coverage of the pandemic. Furthermore, we collected 
news about disinformation in two Portuguese newspapers (Correio da Manhã and Jornal de Notícias), 
between March and November of 2020 (n=16), so that we could corroborate and validate the results of 
our investigation. 

The news analysis about disinformation contradicted our expected results, since they had zero shares 
and journalists interfered less in the process of newsmaking: information’s route goes straight from the 
source to being published in the newspaper. 

Keywords: Society; Covid-19; Credibility; Disinformation; News; Infodemic. 

1 INTRODUCTION 
The Covid-19 pandemic has substantially changed everything and everyone’s life. Several societies felt 
difficulties to overcome its consequences. Even though it had put in harm social, economic and health 
systems all over the world, it also unleashed a bigger wave of disinformation about the topic in 
discussion, “The unprecedented health, social, economic and political impact of this pandemic has 
multiplied the disinformation” [3] (p. 2), which unchained countless adversities in the entire world, 
motivating many people to find the truth about coronavirus leading to a global “infodemic” outbreak. 

“The information about Covid-19 is so extensive that the WHO has stated that we are facing 
an infodemic due to the overabundance of information, which makes it difficult for some 
people to find reliable resources or trusted guides when they need them. This information 
is often false and spreads rapidly between people and media” [4], p. 5. 

Given this context, this study aims to understand how Portuguese online newspapers treated 
disinformation during the Covid-19 pandemic, and how it affected young people’s perceptions on the 
news. Using questionnaires with diverse individuals followed by news coverage analysis, this study 
seeks to answer the following research questions: 

• RQ1 – How did Portuguese newspapers handled disinformation during the news coverage about 
Covid-19? 

• RQ2 – In which way the information about Covid-19 had impacted the credibility of the 
respondents of the questionnaire? 
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The Covid-191 pandemic erupted in 2019 in the city of Wuhan, capital of Hubei Province, Central China 
with a new coronavirus, SARS-CoV-2, which quickly spread across the world [4]. Alongside, the 
phenomenon of infodemia soon began to spread too, leading to false information, biased news and also 
rumors. This concept was born from an excess of information (mostly of a false nature and coming from 
unreliable sources), and it demonstrates how easy information is currently produced and disseminated. 
This leads to a rapid propagation, largely through access to the internet and new digital technologies, 
which allow free circulation for instance on social media, as mentioned by [2]. 

Furthermore, we are witnessing a greater pressure by the government of the media, greater fear and 
distrust of people in institutions, an increase of discrimination, psychological problems and social 
rewards, which lead people to share false news. As a result, digital platforms still need to recognize and 
improve accountability to avoid spreading disinformation. Their role and effort to this phenomenon still 
shows major flaws [5]. 

With the Covid-19 pandemic, there were also reports of false political actions, such as the measures 
that governments intended to apply and also the help that certain health institutions or politics would 
give to their citizens [5]. As this author states: “disinformation contributes to the annihilation of our civil 
capital, understood as the ability to participate significantly in social and political decisions” [5].  

The rapid and megalomaniac evolution of technology, shifting from traditional media outlets to digital 
platforms, has contributed to a greater dissemination of information at high speeds. In the current context 
of our society, this dissemination is visible through a variety of low-quality information, which is reflected 
in the way society access the news: “contemporary journalism, therefore, tends to move away from the 
social role of reliable reference, for making the necessary decisions for the lives of citizens and their 
peers” [6].  

Firstly, it is necessary to dissect what the process of newsmaking really is, especially in the current 
context. For constructionist theories, news production results from an interaction process, in which 
various social agents, journalists, the information sources, and news consumers play an active role in a 
constant negotiation about the productive routines of journalism [7]. In fact, the concept of news may 
differ according to certain types of information, being on TV, radio, newspapers, or on the internet or 
social media, but overall suggests a new and recent event or new repercussions on an older event. 

[6] cited in Prazeres & Ratier, 2020, p. 88, refer that “news satisfies a basic human impulse: knowing 
what's going on beyond direct experience, giving a sense of security, control, and trust”. Therefore, 
journalists and media institutions have the responsibility to work and produce news that promotes trust. 
In general, this reliability comes from a validation process: 

“Once the facts are verified, reporters attempt to provide a balanced and credible account 
of those same facts, valid for now, but exposed to further investigation. [...] This first subject 
leads to a second, in which news sources have already responded to the errors and 
omissions contained in the first, from the second to the third, and so on. That is, the context 
is being added to each new story” [6]. 

However, news spread has increased over time, providing great amounts of information that human 
beings cannot capture, leaving them vulnerable and influenced by the phenomenon of disinformation. 

For [6] cited in Prazeres & Ratier, 2020, p. 90, the “disinformation would be information of low cultural 
value or usefulness, which “would not supply the individual with the knowledge necessary to participate 
in the political process and make the decisions necessary for the progress of his own life and his fellow 
human beings”.  

For the first time and at a global scale, our generation is facing a pandemic phenomenon. Poorly 
management from governments, along with society’s lack of critical thinking and a wide spread of fake 
news, are among the factors that contribute to a massive devaluation of science that is almost neglected. 
As the authors highlight: “the factors behind disinformation range from simple negligence (such as the 
dissemination of rumors or poorly investigated news stories) to the pursuit of political or financial 
advantages, or even the attempt to destroy reputations” [8].  

During the pandemic, there has been an overwhelming and exponential wave of false news spread, as 
well as a loss of credibility in the traditional media. The sharing of false information is huge, either 

 
1 Covid-19 (2019 coronavirus disease) causes illnesses such as severe respiratory infections or pneumonia, especially in people at 

higher risk (the elderly and people with low immunity). 

4212



between individuals or between the media and society, implying that: “this phenomenon reveals the 
population's ability to believe in anything” [8] (p. 615). 

In addition to the strong warnings from the World Health Organization (WHO), about the risks of the 
Covid-19 pandemic, this organization also alerted on the emergence of an infodemic, due to the “large-
scale consumption of technology and social media to acquire information” (WHO, 2020). 

The term ‘infodemic’ refers to a “phenomenon of overload information, that contains deliberate attempts 
to disseminate wrong messages” [9] cited in Ricardo et al., 2020, p. 66, that is, the spread of 
disinformation. This is mostly based on three basic pillars: the false context, the manipulation of content, 
and the false connection [10] cited in Fachin, Camêlo de Araujo, et al., 2020. The latter refers to 
situations in which headlines, illustrations or captions do not match the content [10], cited in Fachin, 
Camêlo de Araujo, et al., 2020. 

Therefore, it is crucial that journalists carry out, before publishing any news, fact-checking processes, 
avoiding doubts regarding the veracity of a story. This way, the verification of facts “aims at transparency 
to verifying the credibility of each source” [10]. Fact-checking is “a journalistic method through which it 
is possible to certify that the information obtained was obtained from reliable sources” [10]. 

Credibility is based on impartiality, whether regarding the information, the news source or the author 
[10]. The greater the credibility of a newspaper, the greater the trust assigned by the readers, since 
these two points are proportionally linked. For [10] cited in Fachin, Camêlo de Araujo, et al., 2020, the 
credibility of a media channel is guided by 12 factors, including for instance presenting different 
perspectives, identifying news sources, and applying practices for accuracy and verification standards. 
However, with the amount of information that freely circulates on the web, it is almost impossible to 
classify everything that is unreliable [10], making journalists’ tasks more complicated, demanding a 
careful and thorough analysis before any publication. 

The spread of disinformation also requires the reader to adopt an active posture when faced with news, 
seeking to understand and interpret the information received, avoiding sharing it without any prior 
verification. This awareness is necessary due to the greater spread of fake news in periods of crisis, 
such as public health. 

Nonetheless, it’s harder to identify what’s true and what’s fake in information, since both keep diluted in 
an increasingly diffuse current news environment [9]. Fake news refer to “news content that has been 
proven to be false, or also to other tactics to disinform and mislead individuals, such as exaggeration, 
omission, information taken out of context and speculation” [9]. Its propagation can be enhanced by the 
reader and the attention he gives when faced with questionable information. In the process of encoding 
information, the reader is conditioned by several factors that affect his attention, such as the 
unwillingness to verify the truth or news source, or factors that make it impossible for him to draw 
conclusions about an issue addressed in the news, such as the lack of literacy, whether for health or for 
the digital media [9] cited in Ricardo et al., 2020, p. 67. 

Fake news can also consist of false, out of context or outdated information [9]. A study carried out by 
UNESCO, in partnership with the ICFJ (2020) revealed that the main themes addressed in fake news 
are: the origin of the disease; symptoms caused by Covid-19; and virus diagnoses and treatments. 
Nevertheless, the study also focused on the dissemination of inaccurate data regarding the number of 
deaths and infections of the new coronavirus [10]. As news on the pandemic is of high interest, a more 
conducive scenario arise for the proliferation of false news, which spreads quickly, justifying the need 
for the media to discredit them. These news compromise the response to the pandemic outbreak, due 
to the effects they cause on society, such as an increase in public confusion or a relaxation of protection 
measures [10] cited in Fachin, Camêlo de Araujo, et al., 2020. 

As a result of a large-scale spread of fake news, boosted by technology, the concept of “post-truth” 
emerges. This neologism refers to “all situations in which objective facts have less influence than the 
appeals to personal emotions and beliefs” [12] cited in Sousa et al., 2020, p. 8. Post-truth brings the 
idea “that there are alternative truths that the subject can choose” [12] cited in Sousa et al., 2020, p. 8. 
Therefore, it is essential to get into the habit of checking the source before believing or sharing news, 
either as a reader or as a journalist. This is the only way to stop the infodemia inherent to Covid-19. 
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2 METHODOLOGY 
The main goal of this investigation is to understand the way media treated disinformation on Covid-19 
news coverage, taking responsibility regarding the spread of fake news. In this study, we followed an 
explanatory model, in which we started with the collection and analyzis of quantitative data, and later 
proceed to a qualitative phase using news content analyzis. 

In the first stage, we did a questionnaire with individuals between 18 and 30 years old, using Google 
Docs, resulting in a total sample of N=1370. The results of the questionnaires provided relevant data 
regarding the most valued characteristics of news, as well as news credibility during the pandemic by 
respondents. Following those results, we further analyzed 35 digital news from two Portuguese 
newspapers (Jornal de Notícias – JN and Correio da Manhã – CM) about Covid-19, published between 
the 1st of March and the 31st of November of 2020. From this sample, 16 news articles were selected as 
they specifically mentioned disinformation and news credibility. 

In order to analyze the selected news, we used NVivo, in which we categorized by newspaper and 
themes (Covid-19/disinformation). We also assigned attributes that seemed relevant to the study, 
alongside the coding process, which allowed us to filter, for instance, the amount of times the word 
“disinformation” was mentioned in the news, as well as how many news were edited by journalists or 
news agencies. 

3 RESULTS 
In order to obtain an answer to the first research question (How did portuguese newspapers handled 
disinformation during the news coverage about Covid-19?), we used the collection of attributes assigned 
to each news article. From the coding process, we observed that 11 (69%) of the 16 news about 
disinformation were published by agencies, while only 5 (31%) were produced by journalists. The main 
used agencies were Agência Lusa and JN/Agências. This is sustained by the need of having a fast, but 
careful news transmission. Thereby, information doesn’t suffer any modifications during the news 
making process from the news agency until its publication (Fig. 1). This is explained because: “in this 
period, the newsroom was modernized, (...) as a way to reach the public and understand the need to 
produce news in real time and quickly” [1] p. 70 cited in Bomfim & Benicio Soares, 2021, p. 107. 

 
Figure 1 – Graphic comparing the news made by journalists and by agencies 

The second item in the news content analysis refers to the number of times the word “disinformation” was 
mentioned in each article. Here, we discovered a larger presence of this word in Jornal de Notícias 
compared to Correio da Manhã. In fact, the three top news, with 11, 8 and 6 times mentioned, belong to 
JN. With this data, we can conclude that JN’s newsroom gives more emphasis to the word “disinformation” 
in their news coverage (Fig. 2). Also, the fact that JN has an average of 9 pages per news article 
contributes to a bigger presence than CM’s news coverage (all CM news analyzed had only 1 page). 
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Figure 2 - Graphic about the number of times that the word “disinformation” was used 

After that, we analyzed some attributes of the news to help us understand in what way both newspapers 
dealt with the infodemic outbreak.  
When it comes to the number of shares, it wasn’t possible to confirm the data found in the literature. We 
expected to obtain a higher number of shares from the readers, leading to a decrease in the propagation 
of fake news. However, it’s necessary to underline the importance of social media in the information 
dissemination. It is possible that JN or CM followers on Facebook only share the post on the social 
media pages instead of sharing the news on the newspapers’ webpage. 

Furthermore, we observed that the news analyzed were distributed by 7 different sections. The 2 main 
groups were “World” and “Covid-19”, while the “Disinformation” section contained only 2 news. One of 
the main reasons to justify this lower number could be related to the content of the news, as newspapers 
emphasized content related to Covid-19 than to the related disinformation. This fact, along with the 
reduced amount of news about disinformation on the chosen period, lead us to question if the media 
acted accordingly to avoid spreading uncontrolled disinformation. 

In journalism and consecutively in the news production, the concept of credibility can take on several 
meanings and shapes. It is a theme that, from the outset, implies the notion that information must be 
accurate, impartial and from extremely secure and reliable sources. However, until today it has not been 
possible to reach a definitive conclusion of the concept of credibility in the news world, considering that 
for many experts, this concept diverges a lot, according to the different types of media [13] cited in 
Hasnat, 2014, p. 205. At a time when societies are facing a phenomenon of great magnitude, news are 
becoming a valuable and indispensable resource. Nonetheless, the amount of information is extremely 
wide, ending up being divided between news with strong credibility and disinformation, somehow 
influencing citizens and putting science to the test, “... information and guidelines that contradict scientific 
knowledge spread fear and even the practice of quackery, increasing the chances of advancing infection 
and death” [14]. 

This article was elaborated based on the results we obtained in a questionnaire carried out previously, 
through which we were able to draw some conclusions from the way in which disinformation had an 
impact on the credibility of respondents (young people between 18 and 30 years old) when they were 
looking for news, especially regarding the issue of the Covid-19 pandemic. The first topic we 
emphasized is about respondents’ perceptions on the credibility of the news about Covid-19. Here, it is 
possible to verify that a large group of people considered the credibility of online news moderately 
credible, quite possibly because there is a huge diversity of information on webpages (Fig. 3). 

It is also worth mentioning the enormous credibility given to television and radio, mainly, but also to the 
written press, which was considered quite credible (Fig. 3), reinforcing the idea that the depth of 
information and ethical aspects are strongly perceived to be present in newspapers [13]. 
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Figure 3 – Graphic about the covid-19 news consumption by teens 

Currently, society is witnessing a brand new and fresh process of newsmaking, constantly changing and 
full of disinformation on the news, “a consequence of these changes, which occur from the routines of 
information production to news distribution, is the emergence of a “culture of disinformation” stimulated 
by a narrative of disqualification of journalism” [15]. 

It’s important to highlight that respondents also gave significant value to the importance given to news 
about Covid-19. Therefore, we evaluated this issue in a scale from 1 to 5, with 1 representing “none” 
and 5 representing “very important”. The results were unanimous: 719 (53.6%) people assigned the 
maximum importance to news about the virus, and 430 (32%) people attributed almost the same level 
of importance. However, it is noteworthy that 176 (13.1%) people gave moderate importance to the 
news, and only 12 (0.89%) people gave less importance (Fig. 4). 

 
Figure 4 – Graphic about the importance given by teens to covid-19 news 

4 CONCLUSIONS 
The Covid-19 pandemic forced societies to reinvent themselves and try to overcome several challenges, 
some of them related to the dissemination of information by the media and the fast spread in the online 
world, which lead to a widespread infodemic in the context of the current global pandemic situation. 
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During the period of this study, it was possible to verify that respondents’ perceptions were that the 
traditional media (television, radio and press) were seen as providing greater credibility in the news. On 
the other hand, digital media and platforms were seen with lower levels of trust, reinforcing the idea that 
these media contribute to a quick dissemination of disinformation, without any type of filter and without 
credible sources, which reflects a greater disbelief in these media. However, it should be noted that the 
study was based on a questionnaire with young people that doesn’t disregard social networks and digital 
platforms. In this regard, we further intended to understand how the media informed citizens about 
disinformation on the Covid-19.  

Therefore, by analyzing the news coverage of disinformation during the pandemic in Portuguese 
newspapers, we concluded that the fact that the majority (69%) of news were published by agencies is 
justified by the need of a quicker delivery to society, seeking to be the first one to report the facts. 
Nevertheless, because most of the information comes directly from news agencies means they are 
published without intermediaries. 

Furthermore, the lack of shares contradicted our initial thinking about this variable (we expected to find 
a significant number of shares), since we consider news sharing one of the key factors, together with 
verification of the source, for example, to prevent the spread of disinformation. 

After a careful verification of the data collected, which is a little different from those expected, it is 
important to highlight the importance of carrying out a future study about the same topic, but englobing 
a different period (the year 2021, for example). Considering the vaccination process, the less concern 
of people and the greater knowledge acquired about this new virus, it will be interesting to understand 
if there is an increase in the media awareness around disinformation or the opposite. 
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Abstract  
Stress is a structural problem that affects individuals and organizations and can be conceived as a 
source of pressure due to the accumulation of work causing emotional and physical damage. Over time, 
it has been the target of various research studies, since it is one of the major causes of negative impact 
on the personal life of individuals, as well as on organizations, the economy, and productivity. Derived 
from stress comes burnout, or burnout syndrome, which, according to the World Health Organization 
(WHO), is the result of stress in the workplace. However, this syndrome is not exclusive to the 
professional context, but a problem that in recent years, and particularly during the pandemic context of 
Covid-19, has also affected higher education students in the academic context.  

This study aims to present the “Out Burnout” Project, created in the academic context, within the scope 
of the course unit Project in Event Organization and Management (POGE), of the 2nd year of the degree 
in Office Management and Business Communication, taught at the Escola Superior de Tecnologia e 
Gestão de Águeda, da Universidade de Aveiro (ESTGA-UA), as a pedagogical strategy to raise 
awareness and help combat student burnout. The project began with the application of a diagnostic 
survey to 142 students at the ESTGA-UA. The goal was to evaluate the respondents stress levels, to 
understand if they had already felt any symptoms of burnout, and to collect suggestions for strategies 
to combat burnout. The results obtained concluded that 67% of the surveyed students had already 
experienced the effects of burnout. The exam period and the change from face-to-face to online teaching 
were factors that contributed to increased stress during the period of confinement. To combat the effects 
of burnout, the results revealed an interest in sports, relaxation and dance activities and workshops with 
professionals among the respondents.  

To meet the needs identified and help combat possible future situations of burnout, a cycle of events 
was planned and executed in online format, consisting of a webinar and three workshops. To raise 
awareness of the theme, publicize the event and provide information about symptoms, strategies and 
techniques that help prevent burnout and stress, a communication strategy was created online (social 
networks Instagram and Facebook, email, and online UA newspaper) and offline (printed newspapers 
and flyers). 

From the overall evaluation of the project, it is possible to conclude that the activities, the quality of the 
organization and the invited speakers contributed to the pedagogical success of the project.  

Keywords: Out Burnout, ESTGA-UA, Stress, Covid-19, Pedagogical Project, Burnout. 

1 INTRODUCTION 
Stress is a structural problem that affects individuals and organizations and can be conceived as a 
source of pressure due to work accumulation causing emotional and physical damage [1]. According to 
Pêgo and Pêgo [2], stress is understood as a consequence of the relationship between environmental 
stimuli and each individual's responses to those stimuli. It is a behavioural response that disturbs the 
human being's balance, to the point of weakening and damaging the individuals' memory and attention, 
usually leading to reduced professional and academic performance. One of the reactions caused by 
stress are, for example, panic attacks, which manifest themselves in a variety of ways, according to the 
situations and contexts with which the individual is faced [3]. Nervousness, fear, anxiety, demotivation, 
irritability, feelings of inferiority and incompetence, loss of self-esteem, and even depression are also 
very common psychological symptoms in people who suffer from stress [4]. Stress can have an impact 
on the well-being of individuals, and can cause fatigue, headaches, cardiovascular problems, loss of 
appetite, or even gastrointestinal problems or body spasms [5]. 
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When the individual is exposed to chronic work stress, without strategies to respond positively to the 
demands, burnout appears, a manifestation of emotional exhaustion that can translate into aggressive 
and depressive behaviours [6]. This same exhaustion can also lead to loss of motivation at work, 
progressing to feelings of failure [7]. However, and according to Salgado [8], although most might 
consider that burnout is exclusive to the professional context, in reality, there is another social group, 
which is not seen by researchers as workers or future workers, but rather as individuals in training, which 
are also exposed to stress, and those are university students.  

The high workload, the need to adapt to new environments and to actively participate in different 
contexts are stressful demands to university students. Family and social pressure, the fear of not 
achieving competitive results to ensure a place in the labour market, and the inability to control anxiety 
predispose students to a greater physical and psychological vulnerability, which can lead to feelings of 
demotivation and/or disability [9]. From February 2020, resulting from the pandemic context of Covid-
19 experienced worldwide, students had to face other constraints that contributed to increased anxiety 
and stress levels: the suspension of face-to-face classes; academic classes and exams exclusively 
online; the closure of public spaces, such as libraries, study halls social rooms or bars, which prevented 
face-to-face interpersonal relationships; and the uncertainties and fears regarding the health crisis 
experienced.  Although this is still a very recent phenomenon, there are studies that attest to the 
increasing levels of anxiety, depression, and stress in college students caused by the pandemic context. 
According to a study conducted in China [10], in which 1210 students aged 21 to 30 years in 194 cities, 
53.8% of the sample classified the psychological impact as moderate or severe, reporting moderate or 
severe symptoms of anxiety (28.8%), depression (16.5%) and stress (8.1%). In the Portuguese context, 
comparing two distinct moments, that is, a normal period (2018 and 2019) and the pandemic period 
(between the suspension of classes and the decree of the state of emergency in Portugal), with a sample 
of 619 students, Berta Maia, and Paulo Dias [11] conclude that the pandemic caused adverse effects 
on the mental health of university students, with a significant increase in psychological disorders 
(anxiety, depression and stress) compared to normal periods. Another study also conducted in 2020, by 
the Instituto Superior de Psicologia Aplicada in Portugal, which analysed burnout rates in all Portuguese 
Universities and Polytechnic Institutes, in a total of 1066 students, concluded that most students with 
burnout symptoms (64.9%) belonged to the University of Aveiro [12]. 

Given the data from this study conducted in 2020, which indicates that the University of Aveiro has high 
levels of burnout and that the pandemic context will continue during the academic year of 2020/2021, 
this study began by identifying the symptoms of burnout exclusively in students of one of the four 
polytechnic units of the University of Aveiro (UA), the Escola Superior de Tecnologia e Gestão de 
Águeda (ESTGA), within the scope of the Curricular Unit of Data Analysis of the 2nd year of the degree 
in Management and Business Communication, taught at ESTGA. Based on the results obtained and to 
develop strategies to raise awareness and combat a problem that affects the students' school 
performance, a project was subsequently developed in the context of the following semester Project in 
Organization and Management of Events (POGE). The choice of organizing an event as a response to 
a diagnosed need was based on the idea that, most of the time, events work as a strategic tool, with the 
purpose of reaching their audience and achieving certain goals, becoming a smarter strategy to drive 
change [13].  

The POGE event consisted of a cycle of four events called "Out Burnout", held online, using the social 
networks Facebook and Instagram and the Zoom platform, and took place from May 5 to June 2, 2021. 
The POGE curricular unit is based on active methodologies that involve teamwork and interaction with 
institutional and business entities, to plan and organize a face-to-face event. However, given the context 
of mandatory confinement experienced in Portugal, it was necessary to transform physical events into 
online events, which required not only a change in work methodologies and the way of transmitting 
content, but also the very way of disseminating and reaching the target audience. The project required 
the implementation of an almost exclusively digital communication strategy, which allowed the 
application of the knowledge acquired during the academic course and favoured the dissemination of 
the project in the academic context and beyond. To evaluate the relevance and the impact that the 
project had, particularly on ESTGA students, the work concludes with a satisfaction survey and an 
analytical analysis of the communication strategy developed.  

The document is composed of a brief description of the diagnostic survey conducted to ESTGA students, 
and the respective analysis of the main results obtained. This is followed by the implementation of the 
strategy of the "Out Burnout" project and, finally, by the discussion of the results and the identification 
of the main conclusions. 
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2 METHODOLOGY 
The "Out Burnout" project consists of three phases: i) application of a diagnostic survey to the students 
of ESTGA, with the purpose of evaluating their level of stress and anxiety, understanding if they had 
already felt any symptoms of burnout, and collecting suggestions of strategies to fight burnout; ii) 
presentation of the cycle of events, which sought to respond to the needs and suggestions identified by 
the students in the diagnosis; and iii) evaluation of the project and the communication strategy used. 

2.1 First Phase: Diagnostic Evaluation 
The first phase of the project consisted in the application of a self-administrative diagnostic survey to 
ESTGA-UA students. This survey was sent via email to all ESTGA students and was open to responses 
from November 27th, 2020, to January 8th, 2021. Before this survey was sent to the students, it was 
sent to a group of people who would not be targeted by these questions, among these people were 
colleagues, researchers, and professors. The role of the test group was essential to understand the 
relevance and perceptibility of the questions. 

This survey was divided into 3 sections and had a total of 18 questions, divided into three sections. In 
the first section there were questions related to the characterization of the sample, such as: gender, 
status, course, year of study, and experience with the effects of stress. The second section contained 
diagnosis questions to understand if the respondent had ever had contact with stress or burnout. This 
way, we enter the third and last section, where we find questions related to diagnosis with professionals, 
consequences, aggravation factors, among others. One of the first questions, to understand and select 
the respondents that were relevant to the study, was if they had ever experienced the effects of stress. 
It is noteworthy that those who answered negatively to the question were not able to continue to answer 
the following diagnostic questions.  

After collecting the data and critically analysing it, the statistical treatment began through a quantitative 
descriptive analysis, using the Microsoft Excel program. Subsequently, comparisons of results were 
made, and, from these, conclusions were drawn about the impact of stress and burnout on the inquired 
students. 

Through documentary research, a better relationship between the results obtained in the survey and the 
literature was achieved. Throughout the analysis of the results, it became possible to perceive some 
details of the respondents regarding stress and burnout during Covid-19. Identified the levels of stress 
of the surveyed students of ESTGA. 

2.2 Second phase: Cycle of "Out Burnout" events 
In the second phase and taking as reference the typology of events indicated by several authors [14] 
[15], the "Out Burnout" cycle of events was planned and implemented, which included four events of 
scientific, educational, recreational, and sports nature. Although the online format opened the event to 
a wider number of people, it was considered small, as the number of attendees at the sessions ranged 
from 21 to 41 participants [16]. As for the organization, this followed the structure proposed by author 
Duarte [16] that identifies the pre-event, event, and post-event phases. Given the context of confinement 
that required the transition of all teaching and non-teaching activities from face-to-face to online, the 
events were exclusively online, and consequently the communication was done through social networks, 
the institutional email of ESTGA and the online Journal of the University of Aveiro. This disclosure was 
accompanied by the display of posters in the academic space and with the publication of a news item 
in the regional printed newspaper. 

It is important to reinforce that one of the objectives of the degree in Office Management and Business 
Communication and of the curricular unit of POGE is precisely to develop communication and 
information diffusion competences. In this sense, a communication strategy was developed that allowed 
the application of theoretical knowledge and the recognition of the importance of knowing how to develop 
communication strategies in digital environments, especially during the confinement period experienced 
due to the pandemic of Covid-19. With that being said, the choice of social networks, namely Facebook 
and Instagram, as the main means of communication, considered the importance of these platforms 
today. Studies [17] [18] conclude that Generation X (1965 - 1981) prefers Facebook, and Generation Z 
and Millennials (1990 - 2002) use more Instagram. Given the studies and the empirical knowledge that 
college students consume online content in a natural way and that a significant number of ESTGA 
students have an Instagram account, the communication strategy was to post a bigger number of 
contents on this network using the instastories tool. Some instastories reported the organizers' 
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experience with burnout and stress. Thereby, it was possible to make the project more personal and 
closer to the followers. The communication strategy aimed to promote the project and its events, as well 
as share informative content on the theme of burnout, such as news, study results, testimonials, etc. 
The communication strategy for the events on the project's social networks involved, initially, posts 
presenting the project organizers and the respective program. After each event, there were posts with 
quotes from the speakers and photographic records of the events, as well as thank you messages. 
Some of the posts that had a lot of interaction were the photographic moments of each event and the 
ones that shared the results of the diagnostic survey applied to ESTGA students and that served as the 
basis for the project. 

The collaboration of ESTGA's Communication and Public Relations Office was also requested to share 
and publicize the project and the events, making them known within ESTGA’s community. As an 
additional action to these four events, at the end there was an informative flyer, sent by email to all 
participants and made available on the social networks, which contained the summary of each event, 
the respective speakers' contacts, and some phone lines for psychological support.  

The cycle of four events took place once a week, always on Wednesdays, on May 5, 12 and 19, and 
June 2, 2021, on the Zoom platform. The events took place in the late afternoon, between 6:00 and 7:00 
pm, in order to have student participation after classes (online). 

• The goal of the Webinar "Burnout? - I'm Out!" was to address the topic of burnout, highlighting 
how it interferes in the daily lives of individuals. The guest speaker was Dr. Elsa Brás, Project 
Director of the company OutCOme, an organizational clinic that deals with a wide variety of 
problems regarding the professional field, including mental health, in its several forms - incident 
management, psychosocial risk management, counselling and psychological support. 

• The purpose of the Laughter Yoga Workshop was to promote laughter as a strategy to combat 
burnout, stress, and anxiety. Laughter therapy promotes the release of endorphins and serotonin, 
which are responsible for mood swings and happiness, respectively. Thus, it enables the 
development of a happier life, reducing stress, anxiety, burnout and even depression. The guest 
speaker was Sabrina Tacconi, one of the greatest laughter therapists in Portugal. 

• The Functional Workout session counted with the collaboration of Personal Trainer Xavier 
Tavares and aimed to promote physical exercise habits, crucial to reduce anxiety and stress. The 
practice of exercise is essential for physical and mental well-being, having the advantages of 
improving the mood for other daily activities, the promotion of interaction with other people, sleep 
quality and self-esteem. 

• The Zumba Session was led by a guest student of ESTGA, Luís Pires, and intended to stimulate 
the taste for a practice that strengthens the muscular system, improving posture and heart health, 
contributing to well-being, and reducing stress. 

2.3 Third Phase: Project and Communication Strategy Evaluation 
Finally, in the third phase, the project, its announcement, and communication strategy were evaluated 
by applying a survey to all participants in each of the four events that gathered a total of 125 participants. 
The surveys were made available on the Zoom chat, immediately at the end of each event, and they 
were also sent by email. The structure of the surveys was the same for all events, and it was organized 
by seven questions related to the execution of the events: how did the participant find out about the 
event; the reason why they decided to participate in the event; how they would rate the organization and 
the event; if the event met their expectations; if they would recommend it to others, and finally, if they 
had any suggestions and/or comments.  

The data processing followed the methodology described previously for the diagnostic survey, and there 
was a total of 54 answers, corresponding to 43.2% of the participants in all events. In this phase the 
intention was to understand the satisfaction of the participants and identify the strategy that contributed 
most to the publicizing of the events, as well as the efficiency of the online communication strategy 
previously outlined by the group.  

3 RESULTS 
The following presentation of the results, as well as the previous section, is divided into three phases. 
In the first phase, the results and main conclusions of the diagnostic survey applied to students of 
ESTGA will be presented, in the second phase, the conclusions drawn regarding the "Out Burnout" cycle 
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of events and the communication strategy are carried and, in the third, and last phase, the main 
conclusions strained from the satisfaction surveys sent to the participants at the events will be analysed 
to better understand their feedback, the success and pertinence of the events. 

3.1 First Phase Results 
The diagnostic data is in line with the studies carried out on the impact of the pandemic on university 
students mentioned previously. Counting with total of 142 respondents out of a total of 799 inquired 
students, a margin of error of 6% was obtained with a confidence level of 90%. The respondents were 
68% from the female gender and the remaining from the male gender (38%). Most respondents 
belonged to the first (38%) and second academic year (35%) and the remaining (27%) belonged to the 
third year.  

We were able to determine that 89% of respondents had already suffered from stress symptoms, with 
only 4% responding negatively. From those 89%, 67% of the students surveyed had already suffered 
from burnout symptoms. When asked which of the most common consequences that stress and burnout 
have on the well-being of the respondents (considering their experience or the theoretical knowledge 
they had about the subject), it was found that the most indicated consequences by respondents were 
tiredness (12%), demotivation (12%), loss of concentration (11%) and loss of productivity (11%) (Fig. 
1). In physical terms, fatigue (8%) and headaches (9%) are the most indicated symptoms. In emotional 
terms, emotional instability (9%) and low self-esteem (8%) stand out. 

 
Figure 1. Most Common Burnout Consequences in the Diagnostic Survey applied  

to the respondents of ESTGA 

The data found in the diagnosis confirm the studies carried out on the impact of the pandemic on 
university students and justify the result that identifies the University of Aveiro as one of the Portuguese 
universities where inquired students have the highest level of stress. Simultaneously it is justified the 
importance of developing a strategy to make students aware of the need to be alert to possible 
symptoms of stress and burnout and to help them overcome the problem. 

It became clear that, on average, each respondent selected 6 options, which seems to indicate the 
relevant negative impact of stress or burnout among students at ESTGA. When asked whether the 
symptoms worsened during the Covid-19 pandemic, 60% of respondents answered positively, 
confirming that a part of the respondents felt a worsening of psychological and physical symptoms. 
Regarding another question, where the respondents were able to choose from 1 to 5 (Likert Scale) how 
much the pandemic contributed to the increase of stress levels. With that, 63% of the respondents 
considered that the pandemic was mainly responsible for the increased stress levels, jeopardizing their 
academic performance (Fig. 2).  
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Figure 2. Pandemic’s contribution to the increase of stress and burnout in the diagnostic survey  

applied to the students of ESTGA-UA 

Classes and assessments in online format and the increased workload by the curricular units were the 
factors justifying the aggravation of the situation. The factor that causes the least stress among the inquired 
students was the relationship with professors, considering that ESTGA-UA is a smaller academic 
environment than other institutions, allowing a bigger proximity between professors and students. To 
understand which strategies respondents, use to combat stress and burnout, suggestions were asked 
through an open question. Among the strategies indicated by the respondents, the following stood out: 
physical exercise, meditation, yoga, and psychology sessions specifically directed to the issue of stress 
and burnout in the academic context. 

3.2 Second Phase Results 
The four events were attended by a total of 125 people. The first event, Webinar "Burnout? - I'm Out!" 
counted with 38 participants, including students and teachers from UA and ESTGA. In the Laughter Yoga 
Workshop, there were 41 participants present, which adopted a dynamic strategy allowing the participants 
to develop laughter techniques to mitigate stress and anxiety. The Functional Workout session was 
attended by 21 people who performed some simple day-to-today exercises that can be included in daily 
life. Regarding the last event of this cycle, the Zumba session was held with the participation of 25 people 
who learned some dynamic and interesting choreographies (Fig. 3).  

 
Figure 3. Photographic moments of each “Out Burnout” event 
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In general, the events exceeded the expectations of the organizers and project leaders as a significant 
number of participants were reached in each of the four events held. The participants were engaged 
and focused on the dynamics carried out during the sessions, participating actively whenever possible. 
It is important to highlight that all the guests participated in the event free of charge, motivated only by 
the pleasure of sharing experiences and by the recognition of the importance of the event's theme. 

3.2.1 Communication Strategy Results 
Through the analytical analysis of social networks, it appears that Instagram was the social network that 
allowed more interaction with the public. This is essentially since the target audience, college students, 
are mostly on this social network. It can be concluded that the first publications presenting the 
organizers, the project, and the cycle of events, were the ones with the most interaction, which seems 
to reveal the interest expressed by the theme and the project.  On Facebook, the publications with the 
most interaction were the video presentation of the project's leadership team, certainly because it's a 
video content, and the presentation of Laughter Yoga, for its differentiating nature. In addition, other 
publications that obtained a very positive interaction were always publications related to photographic 
records of events and studies at ESTGA-UA and UA. The social network Instagram obtained a total of 
188 followers and, on average, 36 likes per publication.  On Facebook it was obtained 122 followers and 
a total of 116 likes. Regarding the interaction with the public, a maximum reach of 512 people was 
obtained on Instagram and 1695 on Facebook. Despite having delineated a strategy for the publication 
on social networks for hours with higher flow of people, it was found that there was no relationship 
between the number of likes and the hour of publication.  

Through this analysis it was verified that the communication strategy delineated proved to be efficient, 
since the target audience was reached, and there was a favourable number of participants present at 
the events. 

3.3 Third Phase Results 
In the third phase of the project the Satisfaction Survey was applied. To the webinar survey "Burnout? - 
I'm Out!" 15 people (39%) answered. In the Laughter Yoga Workshop, 19 participants responded 
(corresponding to 46%). In the third event, the Functional Workout, only 8 participants responded (53%). 
Finally, in the Zumba Session, there were 12 answers (57%) to the satisfaction inquiry. About half of the 
participants of the events responded to the satisfaction surveys. 

According to the answers obtained, it was possible to observe that the platforms that contributed more 
to the diffusion of the project were, on average, Instagram (37%), Facebook (26%) and the ESTGAs 
email (25%). These results showed to be very positive since Instagram and Facebook were the 
platforms contemplated in the project communication strategy. The analysis of the surveys also showed 
that the events met the respondents' needs (100%), and they would recommend the events to others 
(100%). The respondents also considered that the events were well organized, which contributed to the 
success of the event and the satisfaction of the participants.  

Thereby, we conclude that the events were successful, certainly due to the quality of the organization, 
but especially due to the guests chosen, since they are professionals of reference in their areas of 
expertise and excellent communicators. Although there was not a specific question about the speakers, 
which at this point could have been an added value to this analysis, the direct observation made during 
the events and the answers obtained in this satisfaction surveys led to the conclusion that the event with 
the best evaluation was the Laughter Yoga Workshop, certainly since it was a fun, interactive and 
relaxed event, but also due to the simplicity and communication skills of the speaker. 

Finally, the respondents faced a question regarding the reason(s) that justified attending the events and 
a general opinion about the work developed, some answers were related to the interest in the theme, to 
the pleasure of laughing and the initiatives adopted, and the curiosity to learn more about what burnout 
is, how it manifests itself, what the causes and consequences are. To better analyse the answers given 
by the participants, a word cloud was created, shown in Fig. 4, with the words that stood out the most 
to understand the real purpose of the project.  
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 Figure 4. Word Cloud with the most used words by respondents 

4 CONCLUSIONS 
The context of the diagnostic survey carried out in the previous semester, within the scope of the Data 
Analysis Curricular Unit, was crucial for the selection of the activities promoted and to guarantee the 
success of the project. These answers also allowed to reflect on the relevance of preceding the 
organisation of an event with a study that allows us to better understand the target audience, its needs, 
and expectations. Through the communication strategy and its planning, it is understood that this was a 
crucial addiction when making the project known, but also to warn of burnout and its impact on society. 
This project also allowed to gather efforts and knowledge from other UC, transforming the Management 
and Business Communication course into an aggregating course, since, in order to carry out this project, 
it was necessary to use knowledge acquired throughout the degree. It not only allowed to recover 
knowledge acquired, consolidating, and validating them but it also allowed putting into practice what 
was theoretically learned.  

It is believed that the current pandemic context of Covid-19, that obliged the transition from face-to-face 
to online teaching resulted in an increased number of hours spent in front of technological devices and 
academic work which contributed to an escalation of anxiety and stress levels. The participation of 125 
people, in the total, on the four events proved to be significant to evaluate the impact of the strategy in 
the academic community, even though it did not correspond to all the respondents of the diagnostic 
survey. Through this analysis it was found that the communication strategy previously outlined proved 
to be efficient, as the target audience was reached and there was a favourable number of participants 
present at the events. 

One of the limitations of this study was the fact that the participants were not asked about the quality of 
the speakers and their communication and interaction with the participants, but from the observation 
carried out during the events it is considered that the dynamic of each speaker was determinant to the 
experience of each one of the participants. Other limitations were related to the diagnostic survey that 
did not include all ESTGA’s students, and that the number of students participating in the project and its 
evaluation did not correspond to the number of students who answered the diagnostic survey. 

With the "Out Burnout" project it was possible to verify that it allowed working fundamental areas such 
as the mental/learning area and physical maintenance, being possible to observe that physical exercise 
is one of the main strategies against burnout syndrome, at least to evaluate the answers obtained in the 
diagnostic survey and in the satisfaction survey.  
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Abstract 
The issue of beginning teachers is an essential concern for the institutions involved in their initial training 
and their employment. Developing an instrument to measure the graduates level adaptation to the 
school work can help understand the mechanisms involved in this process and provide essential clues 
about factors that can be manipulated to achieve a higher adaptation level over a shorter period.  

The first step in this instrument design was to review the conclusions acquired from direct observations, 
previous generations of graduates' research, and recent literature information. For example, in the first 
years of professional practice, teachers indicated communication problems with parents, colleagues and 
school directory, classroom discipline, inadequate guidance and support, limited physical resources in 
the school environment, lack of experience, and even bureaucracy.  

After item pool construction, a scale trial form was developed and applied to the last five years of 
graduates from Adventus University. Items analysis, exploratory factorial analysis and reliability analysis 
led to items selection and final design. The results allow the multidimensional Likert Scale to measure 
the level of adaptation of beginning teachers in the first years of teaching, but future research needs to 
continue its development. 

Keywords: Beginner teacher, instrument validation, level of adaptation, novice teacher. 

1 INTRODUCTION  
The quantitative and qualitative studies show that the professors' quality is closely linked to the increase 
of the students' performance ([1], [2]). The first years of teaching are usually full of high expectations 
and great difficulties ([3], [4], [5]). How new teachers conduct their first year determines the 
effectiveness, attitudes, and behaviours they develop and support their entire career. Extremely relevant 
is to employ and preserve teachers within the education system for pre-primary and primary education. 
They are working with preschoolers and schoolchildren, a decisive stage of the human being's cognitive, 
social and emotional development. However, it is obvious that the first contacts of the junior teachers 
with their field of activity are vital for their decision to continue, or not, to work in education. Abandonment 
in the early years is high ([1], [3], [6], [7], [8]).   

Over the last decades' literature has approached the first contacts of juniors with the education system 
in terms of praxis shock, reality shock or transition shock [1], the first year of teaching being considered 
a dramatic one for their professional experience. Despite the well-defined objectives of the university 
curriculum, the graduate students are sometimes confronted with more or less foreseen challenges 
during their actual work [9]. The studies on junior teachers' state of well-being, so necessary for the ideal 
development of the activity, show that one of the consequences of deficient adjustment during their first 
year of employment is emotional stress and even burnout. Nevertheless, over the years, the loss of the 
functional ability of a large segment of human resources shall be reflected in the economy [10], being, 
after all, a significant issue.  

As early as 1984, Veenman mentioned the following challenges that beginning teachers face [11]: 
classroom discipline, motivating students, dealing with individual student misbehaviour, assessing 
students' work, maintaining parent-teacher relationships, organising classwork, working with insufficient 
resources, supporting students with personal issues. The teaching profession is a continuous and 
complex effort. It takes reading, study and planning to come prepared in front of students. More, the 
teacher must also know the characteristics of the students [12].  

In addition to the complexity and difficulty of the teaching profession, novice teachers face additional 
challenges, such as training challenges, such as classroom management, training planning and 
implementation; relational challenges such as relationships with parents, administrators, colleagues; 
adaptation challenges, such as adaptation to school, environment, profession; challenges in physical 
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infrastructure and school facilities, such as insufficient social facilities and lack of teaching materials 
[13].  

Other authors [14] propose four topics based on which the challenges of beginning teachers can be 
classified. The challenges are based on: preservice teacher education, organisational procedures, 
students' characteristics, classroom management. Other challenges arise from each theme. For 
example, preservice teacher education involves a lack of teaching practice and insufficiency in 
pedagogical formation training, disregarding the admission criteria. Second, organisational procedures 
imply insufficient organisational structure, negative attitudes toward beginning teachers, and conflicting 
colleagues' views. Third, students' characteristics are related to insufficiency in students' readiness, the 
unfamiliarity of students with different methods. Finally, classroom management means challenge in 
managing students' behaviours, the challenge in time management. Some of these issues have been 
captured by other authors ([1], [15]).  

The biggest challenges for beginner teachers in early education are [15]: the connection between theory 
and practice; lack of a teaching position close to home; lack of teaching resources; lack of experience 
in working with children with disabilities, poor educational communication; be more attractive than 
cartoons; working efficiently with a large group of children; to teach differentially; gain the trust of parents; 
to design new projects daily; collaborate with experienced teachers. Lisa Gaikhorst, Jos Beishuizen, 
Bart Roosenboom and Monique Volman [16] identified several challenges and problems that beginning 
teachers encounter in the urban primary schools: high workload and significant stress, no guidance and 
support, contact with parents, dealing with diversity, dealing with individual differences, dealing with 
violence and poverty. The relationship with parents also plays a significant role in a teacher's activity. 
Certain juniors state that, even though they love their profession, interacting with the students' parents 
is challenging and exhausting because some come with absurd suggestions [1]. This especially happens 
in the case of preschoolers, where the parents' concerns and interests are severe, and their intrusion 
into the learning process sometimes exceeds logic ([1], [15]). 

The relationship with students also creates tension. The first days of school are chaotic and stressful for 
the teacher, who is trying to know their students and set up the appropriate rules. Classrooms with 
ADHD or Asperger's syndrome students are even more challenging for young teachers [1]. Furthermore, 
one of the ambitions of a young teacher is to establish functional contact with every student, being aware 
that each student has a world waiting to be explored [17] and that the teacher can guide them in this 
exploration. 

The continuous professional training is another challenge of the beginner teachers, as well as a personal 
target since they are just starting their career and have to pass certain stages until they reach the 
complete professional level: tenure examination, permanent teacher's certification, teacher's degrees, 
PhD optional ([2], [5], [18]). Moreover, the adjustment to the constant changes of the society and 
students' generation, with contemporary perspectives, requires continuous training of the junior teachers 
for their professional achievement, under the circumstances where the professional adjustments' 
dynamics entails continuous learning, culture and occupational mobility and communication ([5], [14], 
[18]). 

The challenges of the education system cannot be overlooked, but these must be directly approached 
and solved. Otherwise, it can become outdated and dysfunctional in some aspects. Nowadays, 
education targets mobility, dynamics, initiative, constructiveness, creativity, qualities that provide the 
opportunity to compete on the labour market and collaborate [19]. Given the speed-up of the current 
changes, the challenge does not imply repairing the education system, but to change it; not by reform, 
but by transforming it [17]. 

It cannot be ignored the COVID-19 pandemic influence the teaching activity's development of the junior 
teachers. The pandemic affected all the professional and social categories, which was a source of 
additional stress for the junior teachers. On the one hand, the studies [20] show that the teachers were 
placed among the advantaged categories because they could develop online their activity without 
influencing their work rhythm or salary. On the other hand, we can assume that, under these 
circumstances, the junior teachers were even privileged because of their ability to operate easier with 
new technologies, compared to their colleagues that have experience and seniority, but who are better 
used to traditional educational means ([20], [21], [22]). 
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2 METHODOLOGY 
The primary purpose of this research was to build an instrument to measure the level of adaptation of 
beginning teachers in the first years of school. First, after consulting the specialised bibliography, the 
main structural elements of the construct were established. Then, the research went through the 
following stages: description of the construct through its dimensions, creation of the initial instrument, 
application of the instrument, analysis of items, explanatory factor analysis and reliability. 

Regarding the description of the variable to be measured - the level of adaptation of teachers in the first 
years of teaching - this was described using seven essential dimensions. In addition, the attitude towards 
colleagues, the management of the educational institution, parents, students, school documents, 
confidence in teaching and efficiency in obtaining the expected results were considered. Each of the 
seven dimensions of adaptation was initially described by three specific comportments.  

In the construction phase of the initial instrument, the emphasis fell on the composition of the items to 
describe the comportments initially identified. For each conduct, two items were composed, one that 
investigated its positive side and another that evaluated its opposite. This technique was used to reduce 
the respondent's level of subjectivity due to self-assessment. The items were randomly arranged to 
avoid the discovery of factor identity. 

The scale obtained was applied to a group of about 100 graduates of Adventus University. Considering 
the institution enrols a small number of students in the Pedagogy of primary and preschool education 
program, this was the maximum number of subjects that could be gathered for research. However, this 
number was also limited by the requirement that graduates not have completed the courses later than 
three years. 

After each graduate completed the self-assessment, the researcher automatically transformed the 
responses to all items describing the opposite conduct. For each item, the answer options were: 7 - total 
agreement, 6 - agreement, 5 - partial agreement, 4 do not know, 3 - partial disagreement, 2 - 
disagreement, 1 - total disagreement. For items with the opposite description of comportment, 7 was 
transformed into 1, 6 into 2, 5 into 3, and 4 remained unchanged. The database thus created was 
analysed using the SPSS program. 

3 RESULTS 
This part will describe the last three steps mentioned in the methodology: analysis of items, explanatory 
factor analysis and reliability. 

The following information was obtained from the preliminary analysis of the instrument: when analysing 
the correlation matrix between the variables, it was observed that there are several sets of correlations 
over 0, 30; there are no correlations greater than 0.80, so multicollinearity and singularity are avoided; 
Barlett Test show χ2 (861) = 2474,095, p < 0,001, so the correlation matrix differs significantly from the 
identity matrix, the variables are suitable for factorisation; KMO index = 0,745, these are average values 
that do not prohibit the use of factor analysis; when analysing the main components, too many variables 
still received Eingenvalue over 1, some of them adding minimal percentages of variation to the total 
variation.; the Cronbach Alpha displayed an excellent coefficient, α = 0,92, for 42 items, measured on a 
7-step Likert scale. 

Given that preliminary measurements indicated too many dimensions, that 5 subjects are traditionally 
recommended for a variable and that the number of subjects could not be increased due to registration 
limitations, it was decided to reduce the number of items. In addition, items with minor significance to 
the general context or a vague classification were considered for cancellation. After several sets of 
repeated analyses, with progressive extractions of insignificant variables, a new instrument crystallised, 
with four dimensions and 12 items, measured on a 7-step Likert scale. 

The whole analysis was redone. It was observed that there are several sets of correlations over 0, 30; 
there are no correlations greater than 0.80, so multicollinearity and singularity are avoided (Table 1).  
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Table 1. Correlation Matrix. 

 It. 10 It. 20 It. 32 It.  3 It. 25 It. 35 It. 30 It. 31 It. 28 It.  8 It. 16 It. 36 
It. 10 1,000 ,621 ,382 ,020 ,260 ,005 ,090 ,243 ,153 ,316 ,271 ,172 
It. 20 ,621 1,000 ,327 -,046 ,278 -,044 ,219 ,080 ,177 ,244 ,248 ,191 
It. 32 ,382 ,327 1,000 ,037 ,233 -,098 -,051 ,185 ,162 ,048 ,193 ,033 
It. 3 ,020 -,046 ,037 1,000 ,323 ,313 -,139 ,121 ,133 -,021 ,106 -,101 
It. 25 ,260 ,278 ,233 ,323 1,000 ,279 ,079 ,197 ,331 ,216 ,302 ,198 
It. 35 ,005 -,044 -,098 ,313 ,279 1,000 -,078 -,057 ,100 -,043 ,099 ,185 
It. 30 ,090 ,219 -,051 -,139 ,079 -,078 1,000 ,222 ,269 ,031 ,104 ,171 
It. 31 ,243 ,080 ,185 ,121 ,197 -,057 ,222 1,000 ,385 ,060 ,342 ,162 
It. 28 ,153 ,177 ,162 ,133 ,331 ,100 ,269 ,385 1,000 ,067 ,368 ,417 
It. 8 ,316 ,244 ,048 -,021 ,216 -,043 ,031 ,060 ,067 1,000 ,432 ,194 
It. 16 ,271 ,248 ,193 ,106 ,302 ,099 ,104 ,342 ,368 ,432 1,000 ,484 
It. 36 ,172 ,191 ,033 -,101 ,198 ,185 ,171 ,162 ,417 ,194 ,484 1,000 

Barlett Test show χ2 (861) = 236,043, p < 0,001, so the correlation matrix differs significantly from the 
identity matrix, the variables are suitable for factorization. KMO index = 0,665, the index is higher than 
0.50, the factor analysis can be applied. On the second analysis of the main components, it is observed 
that the three selected factors explain 61,192 of the total variances of the items (Table 2).  

Table 2. Total Variance Explained. 

C
om

po
ne

nt
 

Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Total % of 
Variance 

Cumulative 
% Total % of 

Variance Cumulative % Total % of 
Variance 

Cumulative 
% 

1 3,142 26,179 26,179 3,142 26,179 26,179 2,045 17,043 17,043 
2 1,618 13,483 39,662 1,618 13,483 39,662 1,829 15,238 32,282 
3 1,407 11,728 51,391 1,407 11,728 51,391 1,785 14,872 47,154 
4 1,176 9,801 61,192 1,176 9,801 61,192 1,685 14,038 61,192 
5 ,974 8,117 69,309       
6 ,857 7,138 76,447       
7 ,655 5,459 81,906       
8 ,549 4,575 86,481       
9 ,512 4,264 90,745       
10 ,448 3,731 94,475       
11 ,373 3,105 97,580       
12 ,290 2,420 100,000       

Following the Scree Plot (Figure 1), it is observed that the chosen factors stop before entering the chart 
plateau. The plateau is installed starting with factors 5 and 6, which are pretty close. 
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Figure 1. Scree Plot. 

In Table 3, item saturations in the four factors represent the correlation between item and factor. The 
first factor collects items 10, 20 and 32. The second factor collects items 36, 8 and 16. The third factor 
collects items 28, 31 and 30. The last factor groups items 3, 35 and 25. The highest correlation can be 
observed at item 3. Thus, the 0.799 saturation of item 3 in factor 4 represents the Pearson correlation 
coefficient between item 3 and factor 4. 

Table 3. Rotated Component Matrix 

 Component 
 1 2 3 4 

it.10 ,792    

it.20 ,735    

it.32 ,726    

it.36  ,710   

it.8  ,701   

it.16  ,670   

it.28   ,734  

it.31   ,715  

it.30   ,617  

it.3    ,799 

it.35    ,692 

it.25    ,592 
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization 

Given that the number of factors was reduced from seven to four, it was also necessary to rename them. 
After the careful analysis of the content of the items and the relations between them, the structure was 
perfected, and the names were crystallised: constructive management, positive attitude, efficient 
involvement and responsibility and competence. The Cronbach's alpha coefficient was finally calculated 
for this instrument. The value obtained (α = 0,710) allows the use of the instrument. The final keywords 
item and factor affiliation can be observed in Table 4.  
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Table 4. Factors and keywords from items. 

 
Factor 1 

Constructive 
management 

Factor 2 
Positive attitude  

Factor 3 
Efficient 

involvement 

Factor 4 
Responsibility and 

competence 
Keywords 
from items 

- Providing a positive 
environment for desirable 
behaviours 

- Announcing the expected 
results for learning 
efficiency 

- Confidence in providing 
effective solutions for 
conflict resolution 

- Enthusiasm in 
collaboration with 
colleagues in the new 
project 

- Trust in institutional 
management 

- Positive attitude in 
compiling school 
documents 

- capitalising on The 
suggestions of 
others 

- Effective classroom 
leadership 

- Attracting parents 
for involvement 

- Enthusiasm in 
resolving unforeseen 
requests 

- Confidence in didactic 
communication skills 

- Providing enough time 
and energy to deal 
with unpleasant 
requests 

4 CONCLUSIONS 
Today's education requires teachers to fulfil their duties and responsibilities and to master new 
knowledge and skills. Therefore, the most significant concern of beginners is finding the best teaching 
strategies for their students, encouraging them and optimising their participation in the learning process, 
boosting their performance, and creating proper relationships with them, solving discipline issues. 
Moreover, the teaching activities' organisation and development are based on the individualisation and 
differentiated learning principle, meaning the adjustment of knowledge and training strategies to the 
peculiarities of each student, and this requires time and getting to know the students ([1], [17]). 

The level of adaptation of beginner teachers depends on four critical factors: constructive management, 
positive attitude, efficient involvement and responsibility and competence. Beginner teachers face 
challenges in the teaching profession in schools. They must have a sense of social commitment and 
openness to novelty, change and continuous transformation. They need to find opportunities to and take 
the initiative to promote the teaching profession. 
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THE MAIN FACETS OF RATING WRITTEN PERFORMANCES AND 
THEIR EFFECTIVENESS 

Jana Bérešová 
Trnava University (SLOVAKIA)  

Abstract  
Rating written performances arouses controversial opinions about the measurement of learners’ papers 
and its quality. Test developers attempt to provide a number of procedures to eliminate subjective 
judgements of raters as much as possible and increase validity and reliability of this open-ended 
measurement. Our study presents a project in which university students in their pre-service-teacher-
training programme participated in the rater training workshop. After being introduced to the rating 
procedures and explained a number of descriptors used in the analytic marking scale, student raters 
were asked to rate a set of performances at two reference levels: B1 and B2, required at the school-
leaving examination in English in the country. After each rated paper, students’ ratings were collected 
and each score was explained by one of the students who had to justify their ratings giving the reasons 
for their judgements. This process revealed different educational backgrounds and students’ 
experiences during their own secondary-school studies.  

Keywords: Objectivity, written performances, rating, rating scales, judgements.  

1 INTRODUCTION 
Communicative language competence in a target language refers to the ability of its users to use it 
fluently, accurately and appropriately. Each term can be viewed from a number of perspectives, for 
example, being fluent does not mean that a person uses a language grammatically correctly. However, 
the term can indicate the user’s ability to speak freely, without hesitations, implying the knowledge of 
different registers of speech and using knowledge of a standard language [1]. In this context, the term 
includes other aspects mentioned above: accuracy as well as appropriateness. However, the level of 
this ability is significantly influenced by the level of user’s proficiency. Proficiency can be viewed as both 
a qualitative and quantitative measure of language competence and in language education there were 
and have been a number of frameworks used for this measurement.  

Currently, the proficiency levels that are designed to be applicable to any language that is learnt or 
acquired are common reference levels, sometimes called CEFR levels. The CEFR as a descriptive 
framework provides proficiency levels that are calibrated and based on a common understanding of 
competence relevant for a particular level [2]. Therefore, the students’ performances are commonly 
measured and rated against the descriptors validated for such a level. The CEFR reference levels are 
applied in Slovakia and the documents such as the national curriculum for language education or the 
catalogues of requirements are designed in compliance with the framework. However, the practical 
application of the descriptors still lags behind the theoretical national documents and foreign language 
teachers react more slowly than they were expected to. The evidence is the school-leaving examination, 
where the teachers use officially designed marking criteria, commonly for the first time and their 
interpretation is rather subjective than objective. 

Regarding language learning and acquisition, there are four types of skills (receptive: listening and 
reading, productive: speaking and writing) that are needed to be developed in order to be able to 
communicate in the target language. While receptive skills enable language users to get information, 
productive skills require productive knowledge of the language and the ability to use it for intended 
purposes. Although strategies used in speaking and writing can commonly be seen similar, writing 
seems to be a more complex process due to a number of factors that influence the writing process. 
While spoken performances can be supported by immediate responses, because of no response or 
delayed responses of readers or lack of information about potential readers, writing requires the writers 
to express their ideas more clearly, systematically, logically and structurally organized, which is 
commonly based on the complexity of the language that is expected to be used. According to Silva, 
individual writers are responsible for identifying and addressing the particular task, situation, discourse 
community and sociocultural setting [3].  
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Regarding writing in a target language, there are controversial opinions based on different approaches 
to writing. Producing extended written discourse needs language users to be aware of organizing 
syntactic units into larger patterns and employing a rhetoric and a sequence of thought of which violate 
the expectations of native readers [3]. In this approach, attention is primarily given to the logical 
construction and arrangement of discourse forms. In paragraph writing, for example, the focus is put on 
topic sentences, support sentences, concluding sentences, etc. as well as on various options of 
paragraph development such as illustration, classification, comparison, contrast, etc. In non-native 
writing as in native writing, it is important to address structural entities such as introduction, body and 
conclusion, and organization modes (description, narration, argumentation, etc.). This approach to 
writing enables markers to judge a text as a collection of complex discourse structures. In contrast, the 
process approach to non-native writing is based on the concept that content, ideas and the need to 
communicate would determine form. Composing refers to thinking and expressing ideas, conveying 
meaning [4]. This process approach is relevant for teaching contexts, during which language teachers 
help language students develop strategies for getting started, drafting, revising and editing. This 
approach can be judged by teachers in formative assessment but not summative assessment.  

To conclude this theoretical insights into the topic, it is important to emphasize that although teaching 
and testing are interrelated, pedagogical practice based on teachers’ experiences gives numerous 
examples that what seems to be relevant for teaching cannot be so relevant for testing. Apart from many 
tasks for teaching receptive skills that are appropriate for developing particular strategies important for 
increasing comprehension, many of them do not suit the purposes of measuring the ability to 
comprehend, for example, dichotomous tasks. These true/false tasks are not reliable as a guess gives 
test-takers a fifty per cent chance of answering the item correctly. Similarity, it can be seen when 
comparing free writing and structured writing. Free writing is excellent for supporting creativity but 
creativity is difficult to be measured objectively.  

2 METHODOLOGY 
Future teachers of English (students of English Major in their first year of the master-degree programme) 
were confronted with the way their papers (written performances) should have been marked and had 
been marked during their secondary-school studies. In spite of being tested in writing in their school-
leaving examination, students had never learnt valid marking criteria and therefore their approach to 
assessing written performances was strongly negative as they had considered it very subjective. In 
addition, their learning experience based on traditional teaching of grammar and vocabulary negatively 
resulted in their resistance to view pieces of writing within the concept of the ability to communicate in 
written form. In this context, written performances can be seen either as production or interaction, even 
mediation.  

To change students’ approach (biased attitude), a short project was conducted, during which several 
variables were intentionally introduced to naturally convince students, future teachers of English, of 
approaching objectivity as close as possible. The project started in March 2021 when the students were 
provided with the first pile of papers they had to assess on their own and ends in May 2021, after being 
intensively trained in assessing papers. They were given the same questionnaire twice in the first day 
and the last day of the project. The number of participating students was 34 and none of them had been 
trained to assess writing papers before. The project was based on training students to be able to assess 
writing papers as objective as possible.  

The first round of students’ judgements contained 5 papers written by B1 students studying at technical 
schools and 5 papers written by B2 students intending to complete their secondary studies at secondary 
grammar school in their school-leaving examination. The papers had not been marked as they were the 
versions before it was distributed to the officially appointed raters. 

The second round of marking the same amount of papers from the same schools but written by other 
students was held after an intensive training of students, during which they were expected to design 
assignments, to select marking criteria, to read the catalogues of requirement for both levels and to 
follow the three-stage process of judgement. This process contained the initial judgement, the 
judgement based on each criterion of the marking scale and the final judgement. All their decisions 
underwent the process of voting for particular scores. The idea behind this decision was to enable them 
to realize that descriptors used in the marking scale should be linked to the desired level or at least read 
in consistency with the targeted level. Once they had to present their scoring of test-takers’ 
performances, it was necessary to provide evidence about the linkage of the descriptors to real 
performances. The marking criteria included aspects such as task achievement (content), organization 
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(genre, paragraph writing), grammar (range and accuracy) and vocabulary (range and accuracy). Each 
band (1-5) of this analytic scale contains two or three descriptors and half of them should be reflected 
in the assessed piece of writing, selected for the voting round.  

The papers that were used in the training sessions were taken from the school-leaving examination. 
This written form of the internal part of the matricular examinations was held in 2019 as it was the last 
year of the live maturita. It was not organized in the following years due to COVID19 and students were 
given their final examinations without completing their secondary-school studies taking external and 
internal parts of the school-leaving examinations.  

In 2019, the topic for writing was the same for both levels: Sport. While the task for level B1 contained 
more factual subtopics and test-takers were expected to write less argumentative texts, using 160-180 
words, the task for B2 test-takers comprised of more abstract subtopics with more argumentative 
features and the number of expected range of words was 200-220. Both tasks are presented in Appendix 
A. However, level C1 is for those who want to complete their secondary studies in the bilingual schools 
or bilingual sectors of the schools and therefore the topic for this level is usually more sophisticated and 
test-takers are expected to justify their opinions, providing three supportive arguments (Appendix B). 
However, this level was not the focus of the study.  

3 RESULTS 
Our project was based on an analysis of the first round of the questionnaire, which was based on the 
questions such as What are the main factors that influence students’ writing? or Which facets can make 
assessing more objective? Most students considered the use of language (65%) as the most important 
factor that influences the learners’ performances. Grammar and vocabulary was the focus of their 
English classes and their teachers were consistent in marking their performances being stricter in giving 
scores for language competence rather than other aspects mentioned in the marking criteria. In the first 
round of assessing papers, the students accepted everything what was written in relation to the topic 
without distinguishing between subtopics and without taking into account the development of ideas. Two 
thirds of the students were not aware of different genres because of grammar and vocabulary learning 
that was emphasized in their classes and their exclusion of paragraph writing and the use of cohesive 
devices significantly influenced total scores in students’ assessment. Their first assessment 
(judgements) of papers was based on language use and other marking criteria were not taken into 
consideration to a larger extent. 

In the first round, students usually corrected everything related to grammar and vocabulary without 
taking into account that what is used above the expected level cannot be considered incorrect despite 
the fact that it was used incorrectly or inappropriately. Their teachers commonly did not emphasize the 
catalogue of requirements and marked the students’ papers in consistency with the material they taught, 
considering the course book as an obligatory document, without checking its relevance to the national 
context and the national curriculum. Although university students participated in the academic courses 
referring to writing, paragraph writing, genres and the use of linking devices were not substantial for their 
judgements and they overestimated test-takers’ performances in this criterion.  

Table 1. Students’ focus on criteria 

Aspects Content Organization Grammar Vocabulary 

Students’ focus 25% 10% 35% 30% 

After an intensive training, the students were given similar examples of test-takers’ performances and 
were required to use the marking criteria, the catalogues of requirements and the dictionaries as a short 
survey revealed that many of them had not paid appropriate attention to the choice of proper words from 
the register perspective and the use of the same words had never been penalized despite one of the 
clearly-stated descriptors in the vocabulary criterion. On the other hand, university students highly 
appreciated consulting the dictionaries as they could discover a lot of useful information, which facilitated 
them to mark papers more confidently.  

Some disputable aspects were discussed and as they occurred in both rounds of assessment, it seems 
to be reasonable to mention some of them. As regards task achievement, students still had problems to 
indicate the level (scores) at which the test-takers had achieved the task. However, while the range of 
their judgements was commonly two bands (mostly higher), after the training process, it was usually 
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only one band, but still one band higher rather than one band lower. The problem was commonly related 
to one-sentence instead of one-paragraph relevance concerning a bullet point (a subtopic). The group 
of students engaged in the marking process was heterogeneous and their educational background was 
so varied that it required a lot of effort to balance their approach to this aspect. The least problematic 
area was grammar error correction. Once the students started to use the catalogues of requirements, 
their judgements were more consistent. The vocabulary aspect judgements revealed that their previous 
experiences with vocabulary learning significantly influenced their approach to judge test-takers’ 
performances. Having experience with being given lists of words that are expected to be learnt during 
four- or more-year of language learning influenced the way of reading descriptors and higher scores 
were given despite a limited use of words in test-takers’ written performances. The most problematic 
area was that majority of university students were not instructed to distinguish between formal and 
informal words and collocative relations between words and were more tolerant to these errors than 
they were expected to be.  

During the training sessions, university students were asked to analyze some pre-tested prompts. Based 
on Weigle’s ideas, students were expected to analyze the tasks against three criteria: a) whether the 
prompt discriminates well; b) whether written performances are easy to read and evaluate and c) 
whether test-takers are able to write to their potential [5]. After an analysis, students were asked to 
produce their own tasks, which were later evaluated by their colleagues against the above-mentioned 
criteria. Scoring rubrics were distributed and each aspect was analyzed. Particular descriptors were 
explained in order to achieve a common understanding of descriptors. 

As regards objectivity, university students were to evaluate which step in the training process was 
considered the most useful. The majority of students were satisfied with gradual judging of test-takers’ 
performances with the aim to achieve a common understanding of the descriptors used in each band of 
a scoring rubric (58%). A structurally-designed task and its analysis was the most worthwhile for 23% of 
participants and 19% appreciated the use of the catalogues of requirements that enabled them to 
become more confident in assessing written performances.  

4 CONCLUSIONS 
Assessing written performances is a complex process as it is comprised of pre-tested prompts, the 
familiarity with the local documents and the use of scoring rubrics as a testing tool. However, university 
students were able to recognize that scoring rubrics can be viewed as a teaching tool. Once students 
become familiar with the descriptors related to each aspect of assessment, their way of writing can be 
positively influenced as they understand what they are expected to do in order to achieve higher scores 
and accomplish a task.  

As regards tasks, university students were able to discover some aspects that might be relevant for task 
development such as its authenticity reflecting real-world situations. Being specified for a particular task, 
both the purpose of writing and the expected audience add to task authenticity.  

Several issues that might influence the objectivity of the assessors revealed that training raters is very 
important as reading descriptors can lead to individual interpretation of the wording. However, a common 
understanding of the descriptors can be a little problematic as the descriptors can be read in the same 
way but still it does not mean that assessment is objective. Besides all the constraints, university 
students were able to discover the benefits of using structurally-designed tasks and scoring rubrics.  
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APPENDIX A 
ª B1: Sport 

Your friend from an English-speaking country, who contributes to the school magazine Sport, would like 
to get more information about sports in Slovakia and your attitude to sport. Write a letter (160-180 
words), including the following points: 

- Sports in which Slovak sportsmen/sportswomen are very successful; 
- Your favourite sportsman/sportswoman who represents Slovakia, giving reasons for your choice; 
- Sport in your life. 

ª B2: Sport 

Your friend from an English-speaking country, who likes doing sports, is coming to see you and would 
like to know about the opportunities for practising sports in your region. Write a letter (200-220 words) 
to him/her, based on the following points: 

- Opportunities for sports (a choice of individual or team sports, facilities, the location of sports fields, etc.); 
- Sports services and the condition of sports facilities; 
- A choice of sports activities based on your own or others’ recommendations. 

APPENDIX B 
ª C1: Human Relations 

Read the following ideas and choose one of them. Write an essay (260-320 words), in which you justify 
your opinion of the idea, providing three arguments. 

- If you wish to be loved, love. (Seneca) 
- If the world were governed by love, laws would not be necessary. (Aristotle) 
- A lack of love is the cause of every sin. (Aurelius) 
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RESEARCH ON COLLEGE STUDENTS' ENGLISH LEARNING IN 
MOBILE LEARNING MODE 
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Abstract 
In the context of information education in the 21st century, as a new type of learning method-mobile 
learning (M-learning), it plays an increasingly important role in education with its characteristics of 
learning and communication anytime, anywhere, and other advantages.  

The emergence of mobile networks and mobile communication devices has made people's work, life, and 
study more convenient. Traditional English teaching has been unable to meet people's learning needs for 
English. The fixed online English learning model in front of computers has gradually been adopted by 
mobile English learning. Replace. For example, mobile devices such as mobile phones and pads carry 
more and more English software content, which lays the foundation for English mobile learning. 

However, in the face of the slow innovation of mobile learning technology and the mixed phenomenon 
of the English learning software market, how-to guide mobile learning to play its advantages and help it 
develop more mature, systematic, and rule-based is an urgent problem be solved. 

This article adopts the literature method and questionnaire survey method. Taking 202 college students 
as the research objects, it explores their acceptance of using mobile devices to learn English and the 
specific behaviors of college students in mobile English learning and compares and analyzes various 
mobile communication English software. 

The study found that 57.43% of students would choose to use mobile phone software for English 
learning, and 56.93% of students believed that abundant learning resources were the primary reason 
for their choice of mobile communication to learn English. Mobile devices do bring convenience to 
students. Using fragmented time can significantly improve students' learning efficiency. However, the 
content of the software is complex and diverse, with different functional characteristics. How to create 
an efficient, intelligent, and comprehensive mobile communication English learning software is our 
Problem still to be solved. 

At the end of the article, the author analyzes the feasibility of mobile communication in English learning 
based on the connotation and characteristics of mobile learning and further proposes an efficient and 
convenient application mode of mobile communication in English learning, which is helpful for 
fragmented English learning. Specific practical significance and reference effect. 

Keywords: mobile communication; English learning; information technology, Teacher teaching. 

1 INTRODUCTION  
As the most widely used language communication tool globally, English is playing an increasingly 
important role in international communication. College students' English teaching is a vital part of higher 
education. The country strives to cultivate students' high-level comprehensive English ability and 
autonomous learning ability to meet the needs of the society for graduates. However, there are still the 
following problems in improving the complete English ability of college students: (1) The teaching model 
is backward. Teachers in the classroom occupy most of the time explaining the content of the textbooks, 
students have very little time for independent exploration, and students are very passive in English 
learning. (2) Students lack interest in English learning. The boring learning style and installation of 
English teaching make students lose their interest in English learning significantly. (3) College English 
teaching equipment is backward. Essential equipment such as computers, large multimedia screens, 
and blackboards are not enough to cope with the ever-changing digital learning environment. 
The rapid development of mobile communication learning now better makes up for the needs of college 
students for English learning. 
Mobile learning is an extension of digital learning, which refers to "A new form of learning that uses 
wireless mobile communication network technology, wireless mobile communication equipment, 
personal digital assistants, etc. to obtain educational information, educational resources and educational 
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services" [1]. The popularity of mobile phones makes mobile learning more and more common, 
especially among college students. English learning is significant in the learning of contemporary college 
students. To meet the needs of college students for English learning, a large number of mobile phone 
English software is produced. Among them, mobile phone software English learning is particularly 
prominent. The emergence of this kind of mobile learning software can assist traditional classroom 
learning, expand students' English learning approaches, and have important practical significance for 
the research of fragmented English learning. 

2 METHODOLOGY 
This paper adopts the literature and questionnaire survey methods, taking 202 college students as the 
research object. The use of various software and their satisfaction as the survey content, exploring their 
acceptance of using mobile devices to learn English and the specific behaviors of college students in 
mobile English learning, will compare and analyze various mobile communication English software. 

English learning apps are classified according to their primary functions: vocabulary, dictionary, 
translation, listening, speaking, and reading. 

Таble 1.Various language applications for mobile communication English learning. 

 Function Applications 

Using in listening Provide English video or audio 
for users to exercise listening 

Ted 
Cocoa English 
Daily English listening 
Himalayas 

Using in speaking Provide articles and audio for 
users to practice oral English 

Speak freely 
Woah slow English 
Hello talk 
Qu pei yin 
Kou yu xia 

Using in reading Provide English Articles for 
users to read 

China daily 
BBC News 
Mint reading 
Reading in English 
Seed 
Scallop reading 

Using in wording Improve the memorable words 
for users 

Baci zhan 
Scallop Words 
Tuo ci 
Easy to recite words 

Using in translation Provide daily translation of 
English words and sentences 

Google translator 
Baidu  translator 
Youdao translator 

3 RESULTS 
According to the survey, 57.43% of college students like to use mobile communication and mobile phone 
learning software for English learning, and 48.02% of college students want to use online courses for 
English learning. For college students who use mobile phones and other mobile communications to 
learn English, word apps account for 64.47%, translation accounts for 59.1%, and listening, reading, 
and speaking. Research shows that the most popular mobile app that college students like should be 
the software to memorize words and translate. Other functional advantages need to be explored, and 
platform functions need to be improved.  
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In selecting word recitation software, 63.86% of students like to use "Baci Zhan," and 34.16% want to 
use "Scallop Words."The Baci Zhan APP is equipped with exciting pictures and example sentences for 
each word, helping users build association memories when memorizing words. It has the advantages 
of rich content, easy-to-remember words, numerous sections, and simple pages, which has won college 
students' love.  

In the choice of mobile phone APP software for oral communication, 49.01% of students chose 
"Liulishuo," and 16.34% of students chose "Youdao Speaking Master." The Liulishuo APP contains oral 
practice at all stages of primary and secondary school to university. It is convenient to operate and has 
many free resources. It is the most used oral communication software for students in school.  

31.19% of the students chose "Himalayan" to practice listening in the listening training, and 27.23% 
chose "Daily English Listening." The Himalaya APP is rich in content, covering a broader range of 
knowledge than other listening software, and is more convenient to use. 

In the study of reading software, 29.21% of students chose "BBC News" to practice reading, and 23.27% 
of students chose "Mint Reading" to practice reading. BBC News is a BBC International News Live 
software released by BBC and Livestation for iPhone and itouch. They are updated daily with the official 
BBC News, bilingual articles in both Chinese and English. Students can not only pay attention to current 
affairs and news but also practice English reading. 

It can be seen from the above that today's mobile English learning software has matured and has various 
functions. Compared with the fixed online English learning, the mobile learning model is more popular 
with college students. Although these mobile phone mobile English learning software also have 
inevitable shortcomings, For example, relying too much on pictures, rich content interferes with the 
content of the knowledge itself, the setting of recitation links is not conducive to word memory, staged 
charges are not conducive to long-term learning of learners, frequent advertisements make users feel 
irritable; Although the software provides some "punch-in" supervision mechanisms, it lacks careful 
supervision and rewards and punishments; In addition, this fragmented learning method has not formed 
a system, users cannot form a systematic knowledge cognition, and some users lack self-control, 
patience, and willpower, which will also affect the use of the software [2] . Nevertheless, there is no 
doubt that mobile English APP learning can supplement classroom learning and has a tremendously 
positive effect on effective vocabulary acquisition. Compared with traditional paper-based memory 
vocabulary materials, such as vocabulary books, textbooks, novels, and other texts, English learning 
software such as "Hundred Words," "Himalayan," and "Liulishuo" can not only make learning English no 
longer possible. It is tedious and can better help students plan to learn plans, supervise learning 
progress, and test learning results, ensuring the effectiveness of English mobile learning [3] . 

In summary, in order to play a better role in mobile English software learning, the author puts forward 
three suggestions on mobile phone mobile communication learning software: 

1 The mobile English learning software should provide an efficient, accessible, and convenient 
operation platform and page based on the needs of college students. Relevant government 
departments should increase capital investment to provide funds for English learning software 
developers. Help it become a free high-quality mobile communication software [4]. 

2 College students have high mobility, high demand, and a stable network environment that is more 
conducive to students' use and learning of software. Therefore, the mobile learning form of the 
campus wireless network is fundamental. The area covered by the wireless network can make it 
more convenient for students and teachers to use and improve the initiative and flexibility of the 
learners [5]. 

3 Smartphone mobile learning can make up for many links that traditional English classrooms 
cannot do. Among them, teachers are still the leaders in the class, so it is essential to increase 
the development of software functions for college teachers. For example, homework 
management, arranging teaching activities, uploading courseware, and resource sharing can 
make English teaching more comprehensive and efficient. 

4 CONCLUSIONS 
With the continuous development of information technology, a large number of English learning software 
has emerged. The widespread use of mobile phones and other intelligent electronic products has made 
convenient and autonomous mobile learning a new trend. It also provides a better way for college 
students to learn English. There are many possibilities and fun, and it dramatically promotes the 
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fragmented English learning of college students. With the continuous development of information 
technology, the development and improvement of English learning software have become more and 
more critical. At the same time, English teachers need to conduct more in-depth research on it to improve 
English teaching quality [6]. 
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Abstract 
The first years of teaching represent a defining stage for an educator when beginner teachers contact 
an unknown reality during their student years. Communication with parents, colleagues and school 
directory, classroom discipline, inadequate guidance and support, limited physical resources in the 
school environment, insufficient pre-service training, bureaucratic practices seriously test the young 
teacher's skills. The management of stressful situations and the adapting level of the new professional 
environment will influence their subsequent decision to keep or leave their teaching positions.  

This research aims to identify the factors that support an effective adaptation in the first years of teaching 
through a mixed research design approach. Quantitative research focuses on discovering certain factors 
capacities to operate on the adaptation level of beginning teachers in the educational field. Age, 
experience, didactic degree, type of employment, teaching environment, type and size of educational 
institution and grades obtained at the initial training are analysed. In the focus group discussion, seven 
beginner teachers from different geographical areas of Romania participated. The subjects 
recommended improvements in the academic programs concerning developing more curriculum 
documents, conducting micro-teaching sessions for each subject matter and grade, practising 
classroom management techniques during their pre-service training, and having mentors during the first 
year of their profession. 

Comparing and combining the two sets of results allows drawing objective conclusions impacting the 
educational process. 

Keywords: beginner teacher, mixt research design, teacher adaptation. 

1 INTRODUCTION  
The first three years of teaching are crucial for the evolution of the teacher's career in the next 30 years 
of teaching activity. Unfortunately, at least 50% of all teachers leave the profession in the first five years 
[1].  The major difficulties are lack of experience and the incompatibility between theory and practice [2]. 
The number of challenges that beginner teachers encounter in their activity can reveal the need to 
improve the teaching activity during their university studies. Researchers have analysed the problematic 
situations of the beginner teachers as well as their coping strategies. Studies show us that one of the 
reasons for which teachers leave their job as a teacher is related to the lack of administrative support 
and proper professional monitoring ([3], [4]). 

Administrative support can manifest itself in many ways, from providing refresher courses to resolving 
disciplinary issues with specific students, mediating between beginning teachers and unreasonable 
parents, and providing moral support for these teachers. Schools must pay special attention to 
supporting new teachers not only for their success but, more importantly, for the success of their 
students [5]. Lack of administrative support is a stressor for beginning teachers. One of the 
responsibilities of school administrators is to facilitate the communication and collaboration of beginning 
teachers with other teachers at the school ([4], [5], [6]). 

For one of the most common challenges of the first-year teacher experience, the lack of experience ([3], 
[4]), mentoring with veteran educators can help to adapt more quickly and prevent young teachers from 
feeling overwhelmed [7]. Experienced teachers can help novice teachers cope with experiences they 
may not have anticipated while planning their first year. In addition, mentoring can help new teachers 
put into practice everything they have learned in college through support and guidance [8]. 

In order to have successful mentoring programs in schools, several steps must be taken: support 
environments for beginning teachers, one-to-one relationship between the mentor and the mentor, 
acceptance and transparency [9]. Miulescu, in her study recommends as possible solutions the 
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"carefully designed mentoring programs, the expanding of the network of teacher contacts or realistic 
teaching assignments" [3]. Therefore, they need strategies in order to achieve a more effortless 
adjustment to the education system, avoiding regrets in their chosen profession. The lack of experience 
is present in all fields of activity as a significant disability. In certain industries, mentorship and internship 
are mandatory: law, medicine, psychology. Monitoring (mentorship) would assist the novice teacher in 
achieving experience and would help them gain confidence in their abilities. Assisted by a faculty 
advisor, they could ask and receive specialised advice anytime and without hesitation.   

Vonk describes three dimensions that constitute the processes of a beginning teacher's professional 
development: personal dimension (teacher' s development as a person), knowledge and skills 
dimension (content knowledge and professional knowledge and skills), ecological dimension 
(environment in which teacher development is taking place) [10]. Beginner teachers are both 
pedagogically and emotionally vulnerable. Thus, although they need pedagogical support, they also 
need emotional support to develop their professional motivation and identity. "This scaffolding could be 
in the form of systematic confirmation and constructive feedback" [11]. 

Gourneau mentions five main challenges within their first year of teaching: classroom management, 
working with parents and families, differentiating instruction for students, students with problematic 
behaviours, assessment of student learning [12]. Gholam also mentions class management as a 
challenge for beginning teachers: setting classroom routines, rules and procedures, managing student 
misbehaviour, and time management. Differentiated training for students and curriculum development 
were also among the most mentioned challenges of the beginning teacher [9] 

At the beginning of their career, teachers have different skills and knowledge. They may lose their validity 
in a short time due to educational reforms, current research and changes in educational policies [13]. 
Teachers can keep up with the ever-changing educational context through professional development. It 
is necessary to increase productivity and contribute to students' learning [14]. Becoming a good teacher 
depends on several factors: communication with parents, communication with the school directory, 
mentoring programs [15]. These conditions can help him overcome the following difficulties: emotional 
exhaustion and stress [16]. 

Data from the 2018 International Teaching and Learning Survey (TALIS) show that novice teachers 
have a strong sense of social commitment and openness to innovation. However, these positive trends 
can be stopped if novice teachers are asked to work in challenging environments without systematic 
support. Beginner teachers need time, support and guidance to improve their skills. Therefore, providing 
appropriate assistance and guidance is key to the development of beginning teachers [17]. On the other 
hand, we could observe certain assets of junior teachers, apart from their lack of experience; one of 
these is the adjustment to changes and creativity in generating new ideas, which are listed among the 
current requirements of the labour market [18]. Verdeș suggests implementing a specific vision of 
entrepreneurial mindset that would unlock the teachers' sense of initiative, critical thinking, creativity, 
flexibility, risk assessment [19]. 

Emotional abilities are quite necessary for the activity with students, both working with small or older 
students. It entails mental health and psychological balance. Therefore, emotional intelligence 
development is useful when interacting with students, their parents, colleagues or superiors, mainly to 
process and solve frustration derived from conflicts with them and learn how to ensure efficient and 
assertive communication with them. Emotional intelligence is the ability to understand and drive 
emotions to influence other behaviours. A high level of emotional intelligence will motivate a person to 
do something essential for himself or others and achieve the goals set. [20].  The presence of high job 
demands is associated with strain because these demands require sustained psychological and 
physiological effort [21].  Success at work is obtained in any industry by character features combined 
with professional abilities. Individual attributes such as optimism, confidence, perseverance, emotional 
balance, ability to interact pleasantly and helpfully, increase the efficiency of the chosen profession and 
when working with children. Emotional intelligence makes a notable difference regarding the satisfaction 
in life, and general job satisfaction. The differences among the teachers with higher levels of emotional 
intelligence and the ones with lower levels of emotional intelligence are multiple. The more emotionally 
intelligent they are, the more satisfied with their teaching job are. Positive attitude towards work is go 
hand in hand with a higher level of emotional intelligence [22].   

2 METHODOLOGY 
The primary purpose of the research was to discover the factors and experiences involved in adapting 
beginning teachers. Therefore, qualitative research methodology was combined with quantitative 
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research elements in a mixed design. Qualitative research focused on the experiences, opinions and 
suggestions offered by participants, while quantitative research identified differences between groups 
and correlations between data sets. Thus, both perspectives complement each other and provide a 
comprehensive perspective on the topic under investigation.  

The qualitative methodology focused on understanding the beginner teachers' experiences regarding 
adaptation to teaching. Through case study research design, it aimed to respond to what and how 
questions. The what question explored participants' experiences regarding the adaptation from the 
university to the workplace. The how question identified how can be improved the academic program. 
The data collection method was focus group discussion (FGD). Seven beginner teachers, all women 
from different regions of the country, accepted to participate. Table 1 displays the participants' profiles. 

Table 1. Participants' profile 

Participants School-level Region  Work experience Workplace 
Andra Primary school Bucharest (South) 2 years Private school 

Gloria  Preschool Bucharest (South) 2 years Private school 

Alexia  Primary school Constanta (South-East) 3 years Private school 

Flavia  Primary school Brasov (Centre) 3 years Public school 

Alice  Preschool Timisoara (West) 2 years Public school 

Riana  Preschool Galati (East) 2 years Private school 

Tania  Primary school Cluj-Napoca (North-West) 2 years Private school 

All participants received information about the study and signed informed consent. The researchers 
ethically conducted the study, providing all necessary information, keeping confidentiality regarding the 
data, and assigning pseudonyms to participants. The FGD time was decided based on the participants' 
schedule and lasted for 1 hour and 50 minutes. The data were thematically analysed, coded, and 
grouped under themes.  

Quantitative research assesses how personal and employing institution characteristics influence the 
level of adaptation of novice teachers in the early years of teaching. The level of integration of beginning 
teachers is considered the dependent variable, and the independent variables were considered the 
following: teaching degree, type of teaching post, school environment, type of institution and size of the 
institution. 

The null hypotheses were formulated as follows: There are no correlations between the characteristics 
of beginning teachers, the characteristics of the school and the level of teacher adaptation (LTA) in the 
first years of school (1). There are no significant differences between teachers with teaching degrees 
and those without teaching degrees in terms of LTA (2). There are no significant differences between 
tenured and non-tenured teachers in terms of LTA (3). There are no significant differences between 
urban and rural teachers in terms of LTA (4). There are no significant differences depending on the size 
of the school, in terms of LTA (5). 

For the measurement of LTA, an instrument previously validated by the authors of this study was used. 
The instrument contains 12 items measured on a 7-step Likert scale. The 12 items were divided into 
four dimensions: constructive management, positive attitude, effective involvement, responsibility, and 
trust. 

Adventus University is the direct beneficiary of the study, and the research is intended to be an 
institutional one. All research subjects are graduates of this educational institution and have worked in 
primary or preschool education for up to three years. Due to the small number of enrolled students, the 
number of research participants was limited, approximately 60. The results to be obtained are valid only 
for Adventus University. 

For the collection of data, automatic tools were used to create databases, and after coding the variables, 
the data were interpreted using the statistical analysis program SPSS. 
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3 RESULTS 
The results of this research were organised according to the methodology used. The results obtained 
from the qualitative research were divided according to study topics, and the results obtained from the 
qualitative research were divided according to the types of statistical analysis applied. 

3.1 Qualitative Study 
Research questions present the findings of the qualitative research methodology. The aim is to show 
how the data collected contribute to creating the picture of the adaptation process of the educators in 
the first years of teaching. The below sections reveal the results of the case study. 

The research question "What are the adaptation experiences of the teachers in their first years of 
teaching?" revealed both positive and negative experiences. Beginner teachers faced challenges and 
stressful times during their adaptation in public or private schools at the primary or preschool level. The 
following themes grouped the challenges.  

3.1.1 Theme 1. Documents and practice 
Educational documents preparation was mentioned as a challenging task by all participants. That was 
not because they were not well trained, but because in the classroom, they were responsible. Lesson 
and unit plan preparation, grade book or evaluation reports, teacher's portfolio, extra-curricular, and 
other administrative documents represent a challenge for participants.   

During our studies, yes, we learned what and how to do it, but when you must prepare the 
documents for your class, it seems that you know nothing. Unit lesson preparation, 
especially when, for example, you are working with two textbooks, is pretty tiring (Andra). 

From documents to classroom practice was another challenge beginner teachers mentioned. They 
knew the lesson moments and what they should do for each step. Theoretically, they considered 
themselves as well prepared, highlighting how well they were trained during their studies. However, the 
difficulty was to prepare everyday lesson plans for each subject matter. At the beginning of their 
profession, that aspect was felt like a burden on their shoulders. Riana mentioned that "It was good to 
have more practice and to learn more how to teach for each subject matter. Or if we had kind of residency 
as in medicine and after that to be a full teacher".  

Individualised, inclusive, and simultaneous teaching provoked teachers more stress than they 
thought. The levels, the styles, and the needs of the pupils were so particular that the participants had 
to adjust the teaching methods. For example, some pupils were spending too much time watching 
cartoons, and for this reason, it was challenging to keep their attention awake. Others had special 
educational needs, like Autism and ADHD syndrome, and the participants did not feel prepared for such 
challenges. One participant had to adjust to a rural kindergarten, receiving one class to teach with 
children from 3 to 6 years: "I did not know for which group should I complete the lesson plan every day, 
and this was a challenge" (Alice).  

Classroom management was perceived as a challenge in conflict management and relationship with 
parents. Even if the classroom management course approached these topics, the reality was so diverse 
regarding daily conflicts between pupils that beginner teachers were in some situations overwhelmed. 
With some parents who spoiled children too much was hard to communicate. Other parents were asking 
for some special treatment for their children, treating the teachers as a babysitter. These issues created 
a stressful environment for teachers in their first years of teaching. "Even now, when this mother is 
calling me, I am afraid to answer. I think I need some psychotherapy. I did not know how to have authority 
in my class" (Flavia).  

3.1.2 Theme 2. Relationships 
Relationships with colleagues and the leadership team disturbed beginner teachers' adaptation to 
the workplace as some expected a more collaborative approach with the new team members. "The team 
was formed, and everybody had a friend. I was not looking for a friend but for someone to show me 
what to do. But they did not know how to collaborate" (Gloria). Challenges came too from the leadership 
team when beginner teachers were not supported but traumatised. "I think I never saw an unsupportive 
principal as this lady was. She even came into my classroom and called me incompetent in front of my 
students" (Flavia). 
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Emotions management was present in the list of participants' challenges in their professional 
adaptation. Sometimes the information about teaching and other responsibilities came to them in 
contradiction. Some, who expected support and guidance, were disappointed when nothing came 
according to their needs and expectations. Some felt that the well-being of teachers was not a priority 
for the administration, comparing to the well-being of students and parents. Others experienced the fear 
of their superiors, without any foundation, as their work was well done. Thus, they were confused and 
emotionally disrupted. Gloria expressed this emotional state by asking herself: "Gloria, you have your 
lesson plans done, you have prepared for today, and you are doing your job well. What is going with 
you? Why do you feel like that?" 

How did the beginner teachers adapt? What coping strategies did they use in the first years of teaching? 
Some asked for the help of their experienced colleagues. Others took a personal initiative in finding 
solutions for their problems and keeping to high standards the goals.  

3.1.3 Theme 3. Coping strategies 
Collegial team support is significant as experienced teachers can be mentors for beginner teachers. 
Some participants experienced these positive relationships and strong support from the collegial team. 
For example, Alexia shared that some colleagues were asking her: "What happened to you? Can I help 
you? And then I said: I don't know what to do here. And they helped me" (Alexia). "I did not feel judged 
by my colleagues, and they helped me a lot and were very kind" (Flavia). "I had the privilege to have as 
colleague my preschool teacher, and she and my colleagues helped me very much. They were kind and 
supportive" (Alice). 
The personal initiative can save time and energy. That was a coping strategy all participants used it. 
They looked for support from their colleagues, former colleagues, and professors from the university, 
and for emotional support to their family: "Any time when I had an issue, regarding children behaviour 
or related to some evaluation documents, I asked help from teachers from my university. I always 
received support. That is a great aspect of our university" (Andra). Some participants were open to 
asking for help: "I am here to learn. Teach me, show me, I will not be upset, but I will learn. And I learned 
a lot" (Alexia).    
Keeping the standards high. A strategy used to overcome the lack of support from colleagues was to 
persevere and have high standards: "Due to this pandemic, one colleague interacted more with my 
class. Thus, she discovered that I have qualities, and she can learn from me too. With children, I was 
myself, trying to love them, but also to discipline them" (Gloria). Having clear academic goals, the 
participants worked for having outcomes today and in the future, at knowledge and skills level.  

For the research question, What are the strengths and the weaknesses of the beginner teachers' initial 
training? The participants identified different aspects.  

3.1.4 Theme 4. Initial training  
The weaknesses list revealed some aspects participants need to improve. They mentioned challenging 
aspects for which they did not have enough knowledge and skills. These weaknesses were (a) 
classroom management (conflict management, communication with parents, and parents counselling); 
(b) educational documents preparation and the call for adjusting each lesson to students' needs; and 
(c) emotions management (in relationship with leadership team and parents). "I did not know about 
different education responsibilities," said Alice, and Tania considered that "it would be useful to learn 
something about the administrative aspects of the teaching profession". 

Strengths' inventory showed good preparation of beginner teachers for teaching. In the initial training, 
the participants mentioned as positive aspects the lesson plans, lesson moments, teaching methods, 
materials to use, teaching values preoccupation, and relationship with pupils. One participant highlighted 
as a strength "classroom management because it was the topic of my BA thesis" (Alexia). Riana 
explained: "I think I had no problems with classroom management because I was a little bit more 
authoritative. I learned a lot from pedagogical practice". "I saw many teachers who did not know how to 
write lesson objectives or prepare a lesson plan. We were well trained in our university, and I am grateful 
for that" (Alexia). 

The last part of the study focused on identifying the participants' suggestions by answering the research 
question, What are the recommendations of the beginner teachers in improving the initial teacher 
education program? 
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3.1.5 Theme 5. Dreams for future 
Positive attitudes, optimism, self-control, good organisation help future teachers to adapt to the 
workplace. They should read their job description and accept nothing outside of it to conserve their 
energy and time. Starting with no agenda regarding the relationships with the leadership team and 
colleagues can help beginner teachers avoiding disappointments. Andra recommended "having no 
expectations from the institutions and people from there, being firm with what they know are doing very 
well, and not letting others influence them negatively." 

Pedagogical practice with some improvements can better help future educators. The participants 
recommended introducing a full day or week practice in urban and rural areas for each subject matter. 
They want to see how to act when receiving pupils in the morning, teaching activities/classes, managing 
the breaks time, managing the conflicts that appear during a day, or preparing the lessons for a full day. 
"Students need a framework to adjust for different situations. What is in a rural school is not in an urban 
school, and what is in a private school may be different from a public school" (Alice).  

Academic training can be improved by introducing as a requirement a portfolio during the education 
program. This portfolio may contain learning games, worksheets, reports for academic or administrative 
activities, links, sites for resources from kindergarten to primary school. That would provide quick access 
to educational materials. "We may learn how to fill in a preschool teacher notebook with all activities. It 
would be of great help" (Riana).  

Introducing in each course micro-teaching and study groups would help students learn how to teach. 
The simulations with constructive feedback from colleagues and teachers should be a regular practice 
for each class: "From the university courses, I remember those when the teachers actively involved us 
in activities, and we had simulations. We retain information better, and we know how to apply it in our 
teaching" (Riana). These assignments should be part of the pedagogical practice portfolio. "We 
appreciate what was done in the classes. Each teacher tried to give examples, to demonstrate, and to 
request different assignments. But can be done much more than that and more concrete" (Andra).  

3.2 Quantitative Study 
The quantitative research results were divided into three sections, depending on the nature of the 
statistical test applied. Thus, we will have correlations between nominal variables, correlations between 
qualitative variables and comparisons between groups. 

3.2.1 Correlations between nominal variables 
In order to verify the relations between the nominal variables (didactic degree, type of teaching position, 
school environment, type and size of the educational institution), the Spearman correlation coefficient ρ 
was calculated. Four negative correlations were observed.  

The type of teaching position is negatively correlated with the teaching degree [ρ(59) = -0,322, p = 
0,013]. There is a high tendency for teachers who already have a teaching degree to hold a teaching 
position for an unlimited period and those who do not yet hold a teaching degree to hold only teaching 
positions for a limited period. Didactic grades also correlate with the size of the institutions [ρ(59) = -
0,303, p = 0,020]. The larger the employing institution, the more likely beginner teachers will obtain a 
teaching degree faster. 

The following two correlations are related to the characteristics of the employing institutions. First, the 
type of institution (private or state) is negatively correlated [ρ(59) = -0,474, p<0,001] with the 
environment in which the institution is located (rural or urban). As expected, the urban environment is 
favourable for the development of private educational institutions. Moreover, the association between 
the institution's size and its environment is also pointed out in that study [ρ(59) = -0,385, p = 0,003]. The 
urban environment is much more favourable to the development of big institutions. 

3.2.2 Correlations between quantitative variable 
The correlation between the quantitative variables was verified by calculating the Pearson correlation 
coefficient r. No correlations were found between the total scores of the level of adaptation of beginning 
teachers and age, work experience, and the national exam result for a teaching position. However, 
moderate correlations were observed between the size of effective involvement dimension (partial 
scores) and the results of the national exam for teaching position [r(59) = -0,263, p = 0,044]. 
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3.2.3 Comparisons between groups 
When applying the t-test for independent samples, no significant differences were found between the 
group of teachers who had teaching degrees and those who did not yet have them in terms of the level 
of adaptation in the first years of teaching [t (57) = 1,151, p = 0.254]. The means of the first group (M = 
71.56) were not significantly different from the means of the second group (M = 69.09). However, 
significant differences were observed in the size of the effective implementation [t (57) = 2,367, p = 
0.011]. From a statistical point of view, the averages of teachers with teachers with didactic degrees 
were significantly higher (M = 18.67) than the averages of teachers without didactic degrees (M = 16.78). 

Between the groups formed by types of teaching positions, significant differences were reported in both 
the partial and total scores. Thus, the level of adaptation was significantly higher [t (57) = -3,079, p = 
0.002] for tenured teachers (M = 73,33) than for substitute teachers (M = 67,20). Furthermore, for the 
constructive management dimension, significant differences [t (57) = -2,399, p = 0.010] were found 
between tenured and non-tenured teachers: the averages of the former (M = 19,34) were significantly 
higher than the averages of the latter (M = 17,57). The most important differences were observed for 
the positive attitude dimension [t (57) = -4,116, p<0.001]. Full-time teachers obtained significantly higher 
averages (M = 19,17) than non-tenured teachers (M = 16,17). 

A significant unexpected difference appeared between teachers in rural and urban education [t (57) = -
2,107, p=0,020]. Teachers in rural education obtained higher scores (M = 72.96) than teachers in urban 
education (M = 68.47). 

Regarding the size of the institutions, Anova One Way show significant differences were for the total 
scores [F(2, 56) = 3,940, p=1,125] of the level of adaptation of teachers and for the size of responsibility 
and trust [F(2, 56) = 7,986, p<0.001]. Bonferroni Multiple comparisons showed significant differences (p 
= 0,030) between medium (M = 72,27) and large schools (M = 63,00). For the dimension of responsibility 
and trust, significant differences were found between (p<0.001) middle (M = 18,67) and large schools 
(M = 13,33) and between (p=0,015) large (M = 13,33) and small schools (M = 17,45). It seems that 
beginning teachers in middle and small schools have the highest levels of adaptation in the first years 
of school. 

4 DISCUSSION AND CONCLUSIONS 
The purpose of this study was to explore beginner teachers' experiences, during the first three years of 
teaching, for identifying the challenges and the coping strategies in the process of adaptation. Further, 
we looked for participants' recommendations regarding those aspects of the academic training that need 
improvement.   

The findings showed that beginner teachers' adaptation is a challenging process. Documents 
preparation, teaching practice, individualised and inclusive teaching, classroom management shake the 
transition process of teachers (from academic programs to the workplace) along with relationships with 
colleagues, leaders, parents, and even with their own emotions. These experiences are not unique to 
the participants of this study but general to novice teachers ([23], [24], [25], [26], [27], [28]). They are 
linked to the conceptual framework of beginner teachers in their professional development [10]. In this 
process of adaptation, beginner teachers looked for different coping strategies. Some of them asked for 
collegial support others were overcoming the challenges by personal initiative, by reading, searching on 
the internet, even going back to their university, or discussing with their coordinators ([29], [30]). 

Most of the beginner teachers considered themselves as having inadequate training in classroom 
management, documents preparation, emotions management, aspects confirmed by other studies that 
explored novice teachers' adaptation experiences ([27], [28]). However, some felt confident in leading 
their lessons with different teaching strategies, knowing well the phases of teaching, or even preparing 
lesson plans, bearing out the findings of other investigations ([23], [30]).   

In their recommendations, the beginner teacher included pedagogical practice as necessitating 
improvement in the initial training. Having more practice, assistance, and knowledge on what and how 
to teach would help novice teachers to find solutions for future challenges. This advice for initial training 
emerged from other studies too ([23], [30]]. The beginner teachers need to practice teaching strategies 
during their initial training and not only participating in teachers' demonstrations. In addition, they need 
to receive and give constructive feedback after their micro-teaching and be part of study groups for 
support. The findings are in line with the training model of Joyce and Showers [31], who emphasised 
the importance of going through all four stages of the training. Thus, they are: (a) learning the theory, 
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(b) participating in demonstrations, (c) conducting micro-teaching with feedback, and (d) being part of a 
study group for receiving support. Examples of similar approaches for initial teacher training can be 
explored in several published studies ([32], [33], [34]). 

The mentoring program should also include practical and methodical workshops that meet the specific 
needs of beginning teachers. With such strategies, novice teachers will feel productive, encouraged, 
empowered, supportive and safe. 

Concerning quantitative research, it is noted that all null hypotheses are rejected. Some of them only in 
terms of partial results, others in total results, and others in both.  

Differences between teachers with and without teaching degrees are reported only in the effective 
implementation dimension. This indicates that teachers with the ability to be efficient in solving daily 
tasks will get a higher teaching degree faster. Furthermore, tenured teachers display significantly higher 
levels of adaptation than non-tenured teachers. The differences are evident in the total scores, 
especially in constructive management and positive attitude dimensions. Finally, there is a link between 
the level of initial teacher training (highlighted by Pearson correlations in this study) and the level of 
adaptation of beginning teachers. Graduates with high levels of theoretical knowledge get good results 
in the final exam, get similar results in the tenure exam, are more likely to find tenured teaching positions 
and integrate more easily into the labour market in education. Similar information can be explored in 
previous studies ([35], [36], [37]). 

There are correlations between the characteristics of teachers and employing educational institutions. 
Tenured teachers also tend to have teaching degrees and are generally employed in large educational 
institutions. The urban environment is favourable for private schools and large institutions. This situation 
is evident in Romanian schools, and the correlations between the nominal variables mathematically 
confirm an already known situation. Indirectly, the idea appears that rural education attracts a category 
of students who fail to obtain a job for an indefinite period, obtain teaching degrees, and work in small 
institutions ([37], [38]). However, this idea needs to be verified by further research, especially since the 
data obtained from the t-test point in a seemingly opposite direction: teachers in rural education have 
higher levels of adaptation than those in urban education. 

Finally, the Anova One Way analysis results indicate that teachers in small and medium-sized schools 
have higher levels of adaptation in the early years of teaching than those in very large schools. Further 
research should look at those high school factors that limit teachers' ability to adapt. In addition, future 
studies need to investigate whether the specific characteristics of teachers attracted to high schools or 
the specific characteristics of high schools are involved in the slow process of adaptation. 
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Abstract 
In 2015, within the United Nations, 193 Member States unanimously adopted a new Sustainable 
Development Agenda, called Agenda 2030. In its core, there are 17 Sustainable Development Goals 
(SDGs) for improving the lives of the people and the protection of the environment. The 17 SDGs are 
based on the so-called 5 P’s: people, prosperity, peace, planet and partnerships. The SDGs are 
universal and everyone is needed to reach them, including universities and students. Soil plays a key 
role in achieving the SDG, mainly due to its functions, i.e. biomass and food production, carbon and 
nutrient sequestration, water filtration, landscape and heritage, source of raw materials, habitat of soil 
organisms, which are essential for human life and the maintenance of the ecosystems. Many of the 
SDGs cannot be achieved without healthy soils and sustainable soil use and management. Therefore, 
soil science teaching is of great importance to convey soil scientific knowledge to students and get them 
involved in the accomplishment of the SDGs. In this communication, we present the results of the 
analysis of the activities carried out by the students related with SDGs and the cation exchange capacity 
of soils and soil nitrogen fertilization as well as the outcomes of the activity in which students related a 
laboratory experiment to the SDGs. 

Keywords: SDG, Soil Science, Higher Education.  

1 INTRODUCTION  
The 2030 Agenda for Sustainable Development was approved in 2015 at the Sustainable Development 
Summit, and has as its central core 17 Sustainable Development Goals (SDGs) (Figure 1), also known 
as the Global Goals [1]. The goal of the SDGs is to transform the world by achieving a more sustainable 
way of life. The 17 SDGs are specified in 169 targets and 230 global indicators. 

      

      

      

Figure 1. Sustainable Development Goals. Source: https://www.un.org/sustainabledevelopment/ 

According to Keestra et al. [2] “Every scientific discipline faces the challenge of acting upon these SDGs, 
and this is particularly relevant for soil science, as a land-related discipline with important links to several 
of the SDGs”. Many of the SDGs cannot be achieved without healthy soils and without sustainable land 
and soil use. Therefore, it is important to guarantee sustainable management of soils in an effort to make 
SDGs a reality. 

Soil is a non-renewable natural resource over a human lifetime. Soils are crucial to life on Earth due to 
their multifunctionality (e.g. basis for healthy food production, agricultural production suitability, habitat 
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for plant populations and microorganisms, carbon storage, filter of water) [3], [4]. Therefore, soil 
functions are fundamental for the supply of clean water, the mitigation of climate change, the provision 
of a habitat for biodiversity, agricultural or primary productivity, nutrient recycling, etc. [5]. 

Soil is subject to increasing environmental pressures that can lead to different threats such as loss of 
organic matter, pollution, loss of soil biodiversity, sealing, etc. [6], [7]. The report “Status of the World’s 
Soil Resources” prepared by the Intergovernmental Technical Panel on Soils (ITPS) affirms that 33% of 
land is moderately to highly degraded due to the erosion, salinization, compaction, acidification and 
chemical pollution of soils [8]. The Sustainable Development Goals Report 2020 [9] states that two billion 
hectares of land on Earth are degraded, affecting some 3.2 billion people, driving species to extinction 
and intensifying climate change. 

Dazzi and Lo Papa [10] have indicated that “Sustainable soil management is achieved through mitigation 
or resolution of such threats”. Principle 5 of the Revised World Soil Charter states that “Soil management 
is sustainable if the supporting, provisioning, regulating, and cultural services provided by soil are 
maintained or enhanced without significantly impairing either the soil functions that enable those 
services or biodiversity” [11]. Schröder et al. [12] summarized the links between threats of soil quality 
characteristics, management practices, and their estimated effect on soil functions. Keesstra et al. [13] 
provided links between degradation processes, soil ecosystem services, and SDGs. 

Soil is directly mentioned in only 4 of the 169 SDG targets (Table 1). Thus, according to Head et al. [14],  
soils are poorly represented in United Nations SDGs targets and indicators. 

Table 1. Soil-related SDGs targets. Source: United Nations [1]. 

Target 2.4. “By 2030, ensure sustainable food production systems and implement resilient agricultural 
practices that increase productivity and production, that help maintain ecosystems, that strengthen capacity 
for adaptation to climate change, extreme weather, drought, flooding and other disasters and that 
progressively improve land and soil quality”. 

Target 3.9. “By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals 
and air, water and soil pollution and contamination”. 

Target 12.4. “By 2020, achieve the environmentally sound management of chemicals and all wastes 
throughout their life cycle, in accordance with agreed international frameworks, and significantly reduce their 
release to air, water and soil in order to minimize their adverse impacts on human health and the 
environment”. 

Target 15.3. “By 2030, combat desertification, restore degraded land and soil, including land affected by 
desertification, drought and floods, and strive to achieve a land degradation-neutral world”. 

Different authors have linked soils to the SDGs 1, 2, 3, 6, 7, 11, 12, 13 and 15 [2], [10], [15]–[18]. Lal  
[19] classified the soil-related SDGs into those that produce a primary impact (SDG 2, SDG13 and SDG 
15) and those that produce a secondary impact (SDG 1, SDG 3, SDG 6 and SDG 7). Tóth et al. [20] 
included SDG 11 and SDG 14 and also mentioned that SDG 7 and 12 are indirectly affected by the 
health of soils. 

The necessity to realize and achieve the SDGs inspires a greater sense of responsibility and care for 
soils [18] but in order to accomplish this responsibility, learning about soils and SDGs is essential and 
should be encouraged. 

The British Society of Soil Science (BSSS) initiative “Working with Soil – Professional Competency in 
Soil Science” sets out the minimum qualifications, skills, and knowledge, which the BSSS considers 
necessary for scientists and engineers working on various aspects of soil science [21]. Among the 
minimum competences related with knowledge are: i) the ways that nutrients are held and exchanged 
in the soil, ii) the knowledge of legal and environmental issues related to the application of fertilisers and 
organic materials on agricultural land, including local designations of relevance, such as Nitrate 
Vulnerable Zones, and iii) an understanding of the Code of Good Agricultural Practice for Farmers, 
Growers and Land Managers.  

The Soil Science Society of America’s Council of Soil Science Examiners in the document “Soil Science 
Fundamentals Exam” includes among the competencies: i) the definition of Cation Exchange Capacity 
(CEC), ii) the definition of anion exchange capacity, iii) the description and estimation of CEC based on 
soil organic matter content, clay content and clay mineralogy, iv) the identification of the oxidized and 
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reduced forms of nitrogen, v) the identificatioof the useable ionic forms of nitrogen, vi) the description of 
the water quality implications of improper application of nitrogen, vii) the description of how leaching 
potential differs between nitrate-nitrogen and ammonium-nitrogen in soils of different textures [22]. 

CEC is one of the most important concepts in soil fertility [23]. CEC is the capacity of the soil to hold and 
exchange cations. CEC is one of the most important chemical characteristics of soils since it provides 
an insight into soil fertility and nutrient retention capacity [24] and therefore nutrient  availability for plant 
growth. It influences the stability of the soil structure, soil pH, the reaction of the soil to the fertilizers and 
provides buffer against soil acidification [25]. According to Hazelton and Murphy [25] “A low CEC means 
the soil has lower resistance to changes in soil chemistry that are caused by land use”. A deep 
understanding of CEC is essential to fully understand the nature of soils [26] and the phenomena that 
occur in them. Therefore, in-depth knowledge of soil CEC by Soil Science students is important due to 
its role in soil fertility, structure, and retention of contaminants. 

Nitrogen (N) is one of the three main nutrients of the plants. N is a fundamental element in the formation 
of amino acids, plant’s chlorophyll, nucleic acids [27].  N is essential for crops to achieve optimum yields. 
Nitrogenous fertilizers are used in agriculture in order to sustain and improve crop yields. However, not 
all N that is supplied is used by crops and is lost to the ecosystem through volatilization, run-off, or 
leaching, causing water pollution, biodiversity loss, soil acidification, impacts on human health, etc. [28], 
[29]. In soil N exists in various different forms and transforms from one state to another [27]. Between 
these forms are nitrate (NO3−) and ammonium (NH4+). 

Soils have varied retentive properties depending on their texture, organic matter content, and CEC [30]. 
Clay contents coupled with high organic carbon provide very favourable CEC for retention of nutrients 
for plant uptake [31]. Nutrient cations in soils (e.g., Na+, Ca2+, NH4+) will be either adsorbed to the soil 
clay and organic matter constituents. However, due to the nitrate form of nitrogen is negatively charged, 
and soils have an overall negative charge,  nitrate is not attracted to the negatively charged soil particles 
and can move freely within the root solution [27] and it tends to move wherever water moves in the soil. 
According to Shafreen et al. [27] “About 30% of soil inorganic N is lost per growing season through 
leaching which accounts for the high losses of soil inorganic N”. It should be noted that there are soils 
in which anionic adsorption processes are of great importance. Geilfus has collected the cation 
and anion exchange capacity in various soil particles and textures [32]. 

The main objective of this work is to present different activities that can be carried out by students in order 
to acquire a greater specific competence in the knowledge of the Cation Exchange Capacity of soils or the 
problem of nitrates in nitrogen fertilization, and also evaluate how these same activities can help the 
student to reflect on the meaning of the SDGs and the need of doing a good soil use to achieve them. 

2 METHODOLOGY 
The activities were carried out with students enrolled on the subjects Abiotic Environment (AE), and Soil 
Pollution and Waste Treatment (SPWT) in the second year of their Bachelor’s Degree in Environmental 
Sciences at the UPV for academic year 2020-2021. The total number of students enrolled in the AE was 
38 and 40 in SPWT. Soil Science, Meteorology and Hydrology are taught in the AE subject. The activities 
described in this communication were carried out in Soil Science and Soil Pollution classes and in a 
laboratory practical of SPWT. 

In AE class, students had to create a mind map about CEC related concepts. Then, they had to watch 
a video (Figure 2) about the CEC to reinforce the knowledge of the CEC (definition, units of 
measurement, properties and practical implications). The video is available on the educational website 
https://scienceofagriculture.org/. 

 
Figure 2. Audio-visual used in the classroom to reinforce the importance of CEC in soil fertility. 
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At home, the students had to read two texts on mineral fertilizers (Table 2 and 3) and did the 
corresponding text commentaries.  In both dissertations the students had to reflect the relationship of 
the texts with the CEC and the SDGs. 

In the subject SPWT, students were asked at the beginning of the course about the importance of 
considering the achievement of the SDGs in academic activities. Having in mind that the students 
mentioned, among other academic activities, that SDGs could be included in the laboratory practicals, 
the students were asked to link the knowledge and the results of a laboratory practical on transport of a 
solute (salt) in soil with the SDGs. 

Table 2.  

Text 1. The CEC allows to retain the elements necessary to nourish the plants, which would otherwise be 
in the soil solution easily available for deep washing. Thus, the greater this "capacity", the greater the natural 
fertility of the soil. 
“Infertile soils and the undersupply of nutrients to crops in some regions is a  major contributor to the yield 
gap ... The soil-nutrient balance can be assessed through a mass-balance of nutrient inputs, outputs and 
changes in stores in the soil … Many studies emphasize the inability of mineral fertilizers alone to 
significantly increase food production in regions where the yield gap is the greatest unless significant inputs 
of organic material through crop residues or manures also occur … Recent analyses suggest that globally 
higher annual additions of N in agricultural  systems cannot occur without causing significant environmental 
harm, and  that additions of P exceed safe boundaries in several major agricultural regions”. Source: Report 
“Status of the World’s Soil Resources” [8]. 

Table 3.  

Text 2. Soils act as filters for pollutants, preventing them from entering the food chain and reaching 
bodies of water such as rivers, lakes, seas and oceans, but this potential is limited when pollution 
exceeds the ability of soils to deal with it.  
Code of Good Agricultural Practices of the Valencian Community: “In the choice of mineral nitrogen 
fertilizers, the behaviour of the different chemical forms in which nitrogen occurs in the soil will be 
considered: nitric form (NO3-), ammoniacal form (NH4+) or urea form. The nitrate ion (NO3-) is very 
mobile in the soil and is exposed to being dragged and washed from the root zone, as a consequence 
of leaching and runoff phenomena caused by excess water. On the other hand, the nitrate ion is 
absorbed by the roots of the plant immediately and, therefore, nitric fertilizers should be used at times 
when crops show a greater capacity to assimilate this ion. The ammonium ion (NH4+) is retained by 
the cation exchange complex in the soil and is therefore less leachable than nitrate. Said retention is 
a function of the type of soil, being higher in soils with a clay texture than in soils with a sandy texture. 
Most of the ammonium nitrogen is absorbed by the roots of the plants after the conversion of the 
ammonium ion into nitrate, through the action of certain microorganisms in the soil that carry out 
nitrification. Therefore, the absorption of ammonia fertilizers is usually slower than that of nitric, and 
its action is more delayed, with which they can be applied in periods of moderate nitrogen assimilation 
capacity by the plant”. Source:  ORDER 10/2018, of February 27, from the Department of Agriculture, 
Environment, Climate Change and, Rural Development on the use of fertilizers nitrogenous in the 
agricultural exploitations of the Valencian Community. 

After carrying out the proposed activities, the tasks were evaluated following both, academic and 
correlation with SDG’s criteria.  

3 RESULTS 
The text commentary of both texts was done by 65% of the students. Of those 24.2% did not mention 
the SDGs or did not reason the connection between the text, the CEC and the SDGs in the commentary 
of text 1. The percentage was a 37.5% in the commentary of text 2.  

In text 1 there are different elements that could be commented by the students: 1) relationship between 
infertile soil and CEC, 2) relationship between fertilization and CEC, 3) ways to increase CEC in soils, 
4) differences in relation to the CEC between fertilizing the soil with inorganic fertilizers and / or organic 
matter, 5) origin of the environmental damage produced by an increase in nitrogen fertilization, 6) 
relationship between the aforementioned and the SDGs. 
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In text 2 there are various elements among others that could be commented by the students: 1) cation 
and anion adsorption and selectivity, 2) anions and cations mobility in soils (texture), 3) leaching of 
nitrates in soils, 4) effects of nitrogen fertilizers in soils (e.g. pH), 5) soil CEC’s impact on nitrogen 
management, 6) relationship between the aforementioned and the SDGs. 

In the text commentary of text 1, the SDG that students most related to the CEC was SDG 2, followed 
by SDG 3, SDG 15 and SDG 6 (Figure 3). Regarding to text 2, the SDG that students most related to 
the CEC was SDG 6, followed by SDG 3 and SDG 15. Others SDGs mentioned by students were SDG 
2, SDG 11, SDG 12, SDG 13 and SDG 14 (Figure 4). 

Among the arguments given by the students to justify the relationship between the texts and the SDGs, 
some of the reasons were: 

It is estimated that 95% of the food is directly or indirectly produced on soils. In order to nourish the more 
than 690 million hungry people and the additional 2 billion people the world will have by 2050, there is 
a need of a change of the global food and agriculture system. Increasing agricultural productivity is 
crucial to help alleviate the perils of hunger. Students obtained this information from the United Nations 
website on SDG 2 Zero Hunger. 

Fighting hunger requires agricultural land on which productive and sustainable agriculture is practiced. 

 
Figure 3. Number of students who related CEC with different SDGs in text commentary 1. 

Soils with a greater cation exchange capacity are able to hold onto more nutrients to nourish plants and 
crops which are a large part of the population's food. If soils do not have a high CEC, their fertility is 
lower, which causes a decrease in food productivity. An increase in CEC in a certain soil is linked to an 
increase in its productivity. 

Higher-CEC soils have a much lower percentage of cations in the soil water, so experience little cation 
leaching, therefore, are far less susceptible to nutrient loss. 

Also, the students indicate that CEC can be improved by adding organic matter and that humus, the end 
product of decomposed organic matter, has the highest CEC value. Humus is an important source of 
nutrients. Humus is one of the cations reservoir of the soil. 

Soils with low CEC have limited availability of mineral nutrients to the plant and also, they have low 
ability to hold applied nutrients from inorganic fertilizers. 
One of the students mentions that in the yield gap between countries should be considered the 
difference between what is produced and what would be produced in a soil under optimal conditions. 
Several studies suggest that mineral fertilizers are not enough to reduce this yield gap and increase 
food production if they are not complemented with the contribution of organic matter. 

The use of chemical fertilizers helps in overcoming hunger [33]. However, overuse of chemical fertilizers 
can be harmful and affect both the environment (soil organisms, water, etc.) and humans [34]. 
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Soils with high CEC can retain a larger proportion of dissolved metals and other positively charged 
contaminants. Nitrates, as they have negative charge, cannot be adsorbed to soil particles and therefore 
reach groundwater, causing contamination of groundwater. Infants and children can be affected with the 
risk of the blue baby syndrome (NO3− can transform hemoglobin into methemoglobin) when they are 
feed with drinking water containing high amounts of nitrates [35]. For this reason, it is important to 
provide inorganic fertilizers properly. Soils with low CEC will require more frequent applications of 
fertilizer. 

Inorganic fertilizers in the short term are very efficient, but in the long term they can compromise the 
natural balance of ecosystems.  

 
Figure 4. Number of students who related CEC with different SDGs in text commentary 2. 

Several students commented on the possibility of incorporating the SDGs into the laboratory practical 
reports, explaining the relationship between experimental work and the SDGs and how this work can 
help to achieve the SDGs. 

Soil Sciences laboratories at Universities can play an important role in raising awareness among 
students of the relationship between soil and its degradation with some of the SDGs.  

Soils have the ability to store, filter and transform nutrients, substances and water [36]. According to 
Selim [37] “Knowledge of the transport patterns of chemicals applied to soils is essential for 
environmental assessment of potential leaching to groundwater supplies”. The movement of solutes 
through the soil has important consequences in the applications of fertilizers, nutrient washing, recovery 
of saline soils and movement of herbicides through the soil. 

Students of the subject SPWT had a laboratory practical entitled “Transport of solute (salt) in soil: 
miscible displacement experiment”. When water containing dissolved salts passes through a volume of 
soil, the concentration of salts in the drainage water will gradually vary depending on the processes that 
take place during the passage of water through the soil. The process of replacing the soil solution with 
another with a different saline composition is an example of miscible displacement. 

In the laboratory session, the mobility of sodium chloride applied to soils was investigated by students 
using batch equilibration technique. At the beginning, soil columns were maintained under soil water-
saturated conditions and constant flow velocity. The extent of sodium chloride mobility was measured 
by quantifying the concentration in the effluent solution versus time. The solute transport parameters 
calculated by the students included solute dispersion coefficient, flow velocity of NaCl through the soil, 
partition coefficient, etc. 

The students who described the relationship between the concepts learnt in the laboratory session and 
the SDGs were 67.5%. As can be seen in figure 5, mainly the students related the laboratory practical 
to SDG 6 and SDG 15. This is in accordance with target 6.3 that includes “By 2030, improve water 
quality by reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and 
materia”.  
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Figure 5. Percentage of students who related laboratory practical with different SDGs. 

4 CONCLUSIONS 
The proposed activities were motivating and stimulating for the students, given the large number of 
students who completed them. With these activities, students were able to work different concepts of 
relevance in soil sciences as CEC, mineral nitrogen in soil, nitrate pollution. However, despite the good 
correlation of these concepts with the achievement of certain SDGs, a low percentage of the students 
was able to link those concepts with the corresponding SDGs. This study confirms the low awareness 
of students with the achievement of sustainable development objectives and highlights the need to 
include this type of activities from the beginning of studies if the achievement of a complete awareness 
of the population is desired. Only when students have internalized what the SDGs are, will they be able 
to propose technical strategies to achieve them. 
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TEACHING CHINESE IN A VIRTUALLY BASED ENVIRONMENT: 
TEACHERS’ AND LEARNERS’ FEEDBACK  

Hristina Sokolova 
University of Ruse (BULGARIA)  

Abstract  
With the onset of Covid-19 pandemic many education institutions faced the urgent introduction of online 
virtual teaching and learning approaches. Ruse University, Bulgaria, has had extensive experience in 
such platforms, but the new challenge was successful foreign language teaching of a non-European 
language. The university has signed a collaboration contract with the Confucius Institute in Sofia, 
Bulgaria, for introducing Chinese language and culture at the so called Chinese classroom.  

The paper examines feedback from teaching outcomes for Chinese language and culture learners and 
teachers at the Confucius Classroom, University of Ruse, Bulgaria. We invited 22 Chinese language learners 
– university students, university lecturers and local citizens, to fill in a questionnaire regarding their feedback 
of the virtual teaching methods during Covid-19 lockdowns in 2020 and 2021. We also interviewed the two 
Chinese teachers at the classroom about their feedback on the online teaching process. 

Results showed that main obstacles to language learning were lack of face-to-face communication and 
group language tasks. Moreover, developing intercultural sensitivity for both teachers and learners was 
slightly diminished during online sessions. Language learners felt motivated to be more creative and 
time-manage better, while teachers had better opportunities to control discussions in class and 
emphasize self-preparation. Studying the foreign language also had some positive effects on overall 
emotional well-being of learners and teachers during lockdowns because feelings of isolation were 
reduced.  

Overall, we suggest that foreign language teaching approaches in virtual environment should be further 
investigated because they influence the emotional well-being of learners and the sense of 
accomplishment in teachers. 

Keywords: virtual learning, intercultural communication, foreign languages, student motivation, remote 
learning.  

1 INTRODUCTION  
The Confucius classroom at the University of Ruse is a branch of Confucius Institute. Its main task is to 
raise awareness of Chinese cultural heritage and promote Chinese language to local learners. The 
classroom was opened in September 2017 and has accommodated more than 50 language learners: 
students at the university, academics and citizens enthusiastic about the foreign culture. Confucius 
classroom is supported by two Chinese teachers – one head teacher and one assistant teacher. It is 
provided with textbooks, dictionaries and other literature and interactive materials for a variety of 
teaching approaches. Language tuition covers levels from beginner to native speaker. Main activities in 
the classroom include organizing cultural events and managing Chinese language courses for the 
national language assessment certification exam, the HSK.  

2 METHODOLOGY 
The following paper studies feedback from structured interviews with the Chinese language teachers 
about their teaching methods during the Covid-19 lockdowns in Bulgaria (March - May 2020, October 
2020 – May 2021). Feedback from 22 students, Ruse residents, ages 18-55, was also collected.  
Students filled in questionnaires about the virtual foreign language teaching methods used in class and 
their overall feelings of well-being and stress during online classes. We compare feedback about virtual 
foreign language teaching methods between teachers and students.  

We will use the terms “students” and “learners” interchangeably in this paper. The reason for this is most 
Chinese language learners are not students at Ruse University, irrespective of their actual language 
proficiency. We would also like to consider the terms “teaching methods” and “teaching approaches” 
synonymous because the Chinese language teachers preferred that.    
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By the term “virtual training” we will signify all classroom activities between Chinese language teachers 
and students, that took place online via platforms for virtual teaching like Zoom, Big Blue Button, Google 
Meets, Microsoft Teams or any other available virtual platform with similar functionality. Classroom 
activities that took place in the university buildings will not be considered a part of the virtual training 
process [1],[2].   

3 RESULTS 
Chinese language teachers use a number of approaches and methods in language teaching based on 
students’ language proficiency [3]. The most popular methods in class were the following: 

Table 1. Chinese language teaching methods. 

Method Main task of the method 

Dialogues in pairs. To improve overall oral communication skills, taking part in every day conversations 
and being able to discuss or explain abstract or complicated topics. 

Group oral language tasks Taking part in debates and discussions to improve public speaking skills, 
argumentation and self-expression. 

Individual oral language tasks Practicing grammar and new words to enrich vocabulary. 

Individual writing of a 
paragraph or a text 

To improve self-expression in both every day matters and more complicated or 
abstract subjects. 

Writing Chinese characters To develop fine motor skills for depicting the characters correctly. Also used for 
de-stressing in class. 

Individual tasks for mastering 
Chinese culture 

Include analysis of films, books, musical works, etc., where each student works 
separately at home or in class. 

Group tasks for mastering 
Chinese culture 

Include analysis of films, books, musical works, etc., where students work in 
pairs or larger groups at home or in class. 

Extracurricular activities for 
learning Chinese culture 

Include taking part in the organization and participation in Chinese language 
concerts, celebrations and competitions like the international competition 
Chinese Language Bridge. 

Other activities that are not 
solely linguistic or cultural 

Taking part in additional hobby classes organized by teachers like cooking, 
Chinese traditional games and sports, tea-making class, Chinese tattoos and 
many others. 

Chinese language teachers have implemented most of these methods in their classes during virtual 
language training that took place from March to May 2020 and from November 2020 to May 2021. They 
used Zoom and Big Blue Button as the most convenient platforms for them. Zoom is available 
internationally but teachers shared that since it is a paid service, they have used it only a few times. The 
other platform was the university based local server with installed Big Blue Button which was the 
preferred platform. Teachers also used Viber, Messenger and WeChat to communicate organisation 
matters with the students.  

3.1 Differences between virtual and face-to-face (classroom) Chinese 
language teaching 

In the following section we would like to discuss the main differences between virtual and face-to-face 
(in-classroom) language training that Chinese teachers traditionally perform. Description is based on 
their structured interviews.   

3.1.1 Conventional Chinese language teaching at the classroom 
First, the teacher remains the visual focal point of face-to-face classes. In the background, there are 
slides and visuals (typically projected on a screen). As the lecturer teaches, participants can see their 
facial expressions and body language, which provides context and additional meaning to words, 
language, and voice inflection. Learners remained engaged because of the trainer's movements in front 
of the class, as well as their walking around and interacting with them. Students can easily refer to their 
textbooks or any other printed materials at hand.   
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Social learning is enhanced, because learners can see each other and are more likely to form emotional 
bonds. They feel like a part of a shared experience for cultural interaction. When they don't understand 
or disagree, participants feel more at ease interrupting and asking questions. The teacher can read the 
body language of the participants and respond to unspoken questions, confusion, or disagreement by 
drawing these issues to the surface. Language and teaching delivery is dynamic and fluid. The lecturer 
has the space to develop an appropriately nonlinear and interactive approach. Breakouts, role-plays, 
language games, interactions and conversations are mostly used in class. Enriching written tasks with 
more spontaneity and discussions was used to facilitate language learning.  

3.1.2 Virtual Chinese language teaching at the classroom 
In most cases the standard virtual Chinese language teaching that took place at Confucius classroom 
includes presenting PowerPoint slides as the main visual focal point and sharing a screen with students, 
who have to follow the teacher’s instructions. Teachers and students rarely show their faces on the 
screen. Teachers are more adamant to show their faces, but students don’t feel comfortable because 
of their casual looks at home. Learners shared an occasional discomfort to use their cameras in class. 
Some of the language tasks couldn’t be done properly because of the lack of face-to-face contact. 
Moreover, course participants preferred to interact when instructed by the teacher. Learners tried to 
avoid visual contact and felt more comfortable in listening to the teacher’s instructions.  

3.2 Teachers’ feedback from virtual Chinese language teaching 
Chinese language teachers were invited to take part in structured interviews about their experience in 
virtual teaching. They had to answer the following questions: 

1 What virtual/online teaching platforms did you use in your classes and why? 
2 How did you adapt your classes to online teaching in order to achieve desired goals? 
3 Which teaching methods did you keep in online classes and why?  
4 Which teaching methods did you have to stop using and why?  
5 How would you describe your overall online teaching experience in comparison to teaching face-to-face? 
6 What would you like to change or improve in your online teaching in the future? 

Chinese teachers managed to retain some of the conventional teaching approaches as well as introduce 
new tasks to enrich the classes [4]. They shared that they didn’t experience significant difficulties in 
motivating students, mostly because learners needed variety in their daily activities during lockdown. 
Learning Chinese was helping students destress and cope with uncertainty, according to Chinese 
teachers. The following table shows the approaches adapted to virtual classes, used virtual training 
platforms, the language proficiency of learners and issues that the teachers encountered. Abbreviations 
T1 and T2 signify each teacher’s response.   

Table 2. Teaching methods adapted to virtual training and their issues. 

Chinese 
teacher 

Virtual training 
platform Adapted  approach Proficiency  

level Issues 

T1 ZOOM, Big 
Blue Button, 
WeChat, 
Messenger 

Dialogues in pairs. 
Group oral language tasks. 
Individual oral language tasks. 
Writing Chinese characters. 
Group tasks for mastering Chinese culture. 
Extracurricular activities for learning 
Chinese culture. 

HSK 1-4 
(Beginner to 
professional 
level) 

More pre-class 
preparation is needed 
for the teacher. 
Online courses should 
be available to more 
people outside of 
university. 

T2 ZOOM Group oral language tasks. 
Individual oral language tasks. 
Dialogues in pairs. 
Writing Chinese characters. 
Individual tasks for mastering Chinese culture. 

HSK 1-2 
(Beginner to 
Intermediate 
level) 

Students refuse to turn 
on their camera and 
microphone. 
Slow or no student 
feedback. 
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Chinese teachers shared that they used more online teaching resources and various learning software. 
They focused on reasonable balance between content during and after class (homework vs. classwork). 
Lessons included a number of stages. First, reviewing the old lesson, then introducing new grammatical 
and lexical knowledge. Teaching required designing a large number of classroom activities, requiring 
students to participate, and then summarizing the lesson at the end of the class. Lecturers advise that 
language teachers should pay more attention to the training of listening, speaking, reading and writing. 
Increasing interest in Chinese culture is paramount for virtual training success.  

The lecturers also encountered certain problems in applying face-to-face teaching methods. Activities 
that suffered the most were demonstration of writing characters and regular student feedback and 
interaction. Teachers used videos, games or online quizzes instead. Successful language activities were 
using online teaching resources such as various web pages, videos, apps, etc. They were convenient 
both in space and time. Recording video lessons for students was also implemented. Convenient tool 
was the chat section in the training platforms because teachers were able to show the class how to 
correct grammar or lexical mistakes in real time. This was considered the closest to conventional 
language teaching.  

Impressions of their overall experience suggested that more stable and convenient teaching platforms 
were necessary. Atmosphere is better in traditional classes in comparison to virtual ones. Teachers 
shared that online teaching relies too much on internet speed, and some students became less 
motivated because of that.  

3.3 Learners’ feedback from virtual Chinese language teaching 
We invited 22 Chinese language learners to fill in an anonymous feedback questionnaire. Participation 
was voluntary. Learners had to answer a number of questions, including questions about language 
training platforms, language proficiency, weekly number of classes, teaching methods and language 
tasks most used in classes, overall satisfaction from the online language course during lockdown, overall 
satisfaction with results from language course, overall well-being during online education, stress levels 
during online education, what learners liked and didn’t like about online courses, overall impression of 
Chinese language courses. 

We will present a part of the responses in charts and tables, as well as a summary of open-ended 
questions. 

Chinese language learners were mostly 1st and 2nd year in their language training, 25% and 33% 
respectively. Most of them (75%) were at beginner and intermediate level (HSK 1 and 2). 83% were 
having 4-hour weekly language training, while 17% - 2-hour weekly training. Demographic profile shows 
that learners are 75% female and 25% male, Ruse region residents. Largest age groups were 42% 35-
44 years of age and 25% 45-54 years of age. 17% of learners Ruse university students, 35% are 
university lecturers and 48% are local residents. 

Firstly, students responded that the Chinese language training took place on 2 main online platforms 
with the help of Messenger and WeChat apps.  

 
Figure 1. Online platforms used in Chinese courses. 

Language learners responded to questions about the language tasks used in class. First question 
included the types of tasks that had been used most often in online Chinese lessons. Learners were 
allowed to pick more than one correct answer.  

Zoom

Big Blue Button

Google Meets

Microsoft Teams

Other
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Table 3. Answers to which types of tasks have been used most often in online Chinese lessons. 

Method % of responses 

Dialogues in pairs 66.7 

Group oral language tasks 25 

Individual oral language tasks 100 

Individual writing of a paragraph or a text 58.3 

Writing Chinese characters 66.7 

Individual tasks for mastering Chinese culture 25 

Group tasks for mastering Chinese culture 50 

Extracurricular activities for learning Chinese culture 50 

Other activities that are not solely linguistic or cultural 16.7 

The most successfully completed tasks in online classes were the following: individual oral language 
tasks (50%), dialogues in pairs (25%), individual writing of a paragraph or a text (8.3%), group tasks for 
mastering Chinese culture (8.3%), extracurricular activities for learning Chinese culture (8.3%).  

Students would like to do more of the following tasks in Chinese courses: dialogues in pairs (50%), 
group oral language tasks (33.3%), individual oral language tasks (59%), individual writing of a 
paragraph or a text (50%), writing Chinese characters (58.3%), individual tasks for mastering Chinese 
culture (33.3%), group tasks for mastering Chinese culture (50%), extracurricular activities for learning 
Chinese culture (50%).  

Chinese language learners shared that 66.7% of them are completely satisfied with their language 
training, while 58.3% of learners consider their results from the courses as completely satisfying. In 
response to a question how satisfied students felt with their lives during online teaching they 
responded as follows: 25% were completely satisfied, 48% were satisfied, 16% were neither satisfied, 
nor dissatisfied and 11% were completely dissatisfied. 

Levels of stress that learners experienced during online courses are presented in the following chart.   

 
Figure 2. Levels of stress during Chinese online courses. 

Language learners share that they remain uninfluenced by external factors such as stress levels, overall 
life-satisfaction or any other factors. 58% of students shared that their stress levels did not influence 
language training results, while 47% remained uninfluenced by their feelings of life-satisfaction.  

Our overall impression of responses to online teaching approaches is that students adapted to virtual 
training successfully, even though this type of training has certain limitations. Students missed face-to-
face contact with the teacher and found some of the language tasks difficult to complete online. The 
tasks that were most difficult were writing Chinese characters and the group language tasks (both written 
and oral). Dialogues and writing sentences, texts or paragraphs were easier to complete in a virtual 
setting. The chatroom function of Zoom and Big Blue Button platforms helped with that. Students 
enjoyed interactive games and web-based materials in Chinese. Some of the positive impressions from 

Very stressed

Stressed

Neither stressed, nor calm

Calm

Very calm
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the virtual training include studying at home without wasting time in traffic, receiving the same amount 
of language training and dedication from the teachers like in face-to-face training, studying from 
materials adapted to the learners’ proficiency. Negative impressions included lack of face-to-face 
contact, difficulties in learning how to write new Chinese characters, and the overall lack of personal 
contact with the teacher. Learners found it challenging to adapt to solely virtual language environment 
because it didn’t seem real enough to them and generally it was too difficult. They recommend more 
face-to-face classes than virtual ones.  

3.4 Discussion 
Language teaching is primarily concerned with the teacher-student relationship and its characteristics, 
which include: developing trust and professional attachment to teachers, learning about the country's 
cultural heritage, becoming acquainted with the origins of language, getting to know classmates, and 
developing team spirit in class. Our impression is that the teacher-student relationship suffered to some 
extent and necessitated more effort on both sides. Lecturers and students both agreed that they needed 
to put in more effort to complete their assignments. 

Life satisfaction and stress levels did not appear to have a significant impact on students' performance. 
We believe that the limitations of virtual training in general, rather than the lockdown or the context of 
the pandemic, made language training more difficult. Students and teachers remained optimistic about 
virtual training because it was the only way to stay connected at the time. We believe that Chinese 
language training was the primary factor that contributed to overall feelings of higher life satisfaction and 
lower stress during language classes last school year. 

We contend that language learning aids in maintaining focus on positive and productive activities during 
self-isolation, as well as in maintaining teacher-student relationships. It should be noted that students' 
work on cultural sensitivity was not disrupted during online training. They remained just as enthralled by 
the foreign culture and eager to learn more about it [5], [6]. 

4 CONCLUSIONS 
According to the findings, the main barrier to language learning is a lack of face-to-face communication 
and difficulties in completing group language assignments. Furthermore, the development of cross-
cultural sensitivity among teachers and students during the online course hasn’t diminished too much. 
Language learners became more motivated to be creative and better language speakers as time 
passes. Teachers have more opportunities to control classroom discussions and emphasize self-
preparation. Important finding is that sense of isolation was reduced during the lockdown and learning 
foreign languages had positive effects on the overall emotional health of both teachers and learners. 

In general, we recommend that foreign language teaching methods in virtual environments should be 
further explored because they will affect the emotional health of learners and the performance of 
teachers. 
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Abstract 
While causing unprecedented disruption worldwide, COVID-19 has also stimulated the mainstreaming 
of digital technologies in the delivery of formal education. For most key stakeholders – organisations, 
educators, and students – this has been a new and challenging experience and has been described in 
policy terms as ‘emergency remote education’. For many students, however, it has either exacerbated 
or marginalised their opportunity to access formal education. In probing this impact at a deeper level, 
an international collaboration involving the authors during 2020-2021 focused on reviewing 
contemporary practices and potentials of open education as a strategic and sustainable response. This 
paper highlights practices, case studies, and emerging issues from 13 diverse countries, to be globally 
representative, which include: Australia, Brazil, France, India, Mexico, the Netherlands, Nigeria, Spain, 
Sweden, South Korea, Taiwan, Turkey, and the United Kingdom. This collection of countries was 
selected based on researcher contexts and contributions. To date, findings indicate open education has 
demonstrable benefits for distance learning. More broadly, open educational practices are positioned to 
shape a ‘new normal’ that embraces ‘global citizenship’ while also being equitable and inclusive. Our 
aspirations are that such practices will lead to better formal education promoting and ensuring human 
rights, democracy, lifelong learning, safety, social justice, diversity, cultural sensitivity and inclusivity 
through strategic and long-term support by all stakeholders in both modes of educational delivery and 
access: face-to-face and distance learning. 

Keywords: School education, Higher Education, Lifelong learning, Formal education, Distance learning, 
Education at distance, Open Education, Impact, Global citizenship, COVID-19. 

1 INTRODUCTION 
The education system globally has been severely disrupted and experienced varied changes in 
governance, management, operations for teaching, learning and assessment (United Nations, 2020; the 
Organisation for Economic Co-operation and Development (OECD), 2020, 2021a, 2021b; the United 
Nations Educational, Scientific and Cultural Organization (UNESCO), 2020 & 2021; and the United 
Nations Children’s Fund, the World Bank and OECD (UNESCO et al.), 2020, 2021). These detailed 
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reports highlight the challenges and measures taken by educational institutions in the form of novel 
practices, re-engineered distance education modalities and approaches - although sometimes 
sacrificing quality assurance mechanisms. While several independent studies (di Pietro et al., 2020; 
Popa, 2020) have analysed educational practices and case studies, a platform by UNESCO (2021) has 
been beneficial for providing global perspectives of such educational challenges, responses to them and 
resources adapted to meet the challenges of COVID-19. In this regard, the work by Bozkurt et al. (2020) 
appears to be pioneering in examining open education with a specific outlook to distance learning at 
educational institutions. 

This present study investigated how the operations for open education and support mechanisms for 
distance learning were established on a global scale during the initial COVID-19 period -- with a focus 
on examining the affordances of open education and learnings therefrom (Stracke et al., 2020). Our 
intentions were to identify whether the sudden surge in distance education modalities also increased 
open approaches and if these changes might become embedded as operational once the pandemic is 
over. By examining case studies from different countries as a regional representation for the first year 
of the pandemic (the beginning of 2020 until the 11th of March 2021), we deliberated upon strategies 
and practices followed by institutions (Stracke et al., 2021). 

2 METHODOLOGY 
A qualitative comparative case study approach (Stake, 1995) was adopted while acknowledging that 
’open’ has different connotations and interpretations in different regions. Case studies describing the 
impact of the COVID-19 outbreak on formal education and how distance education was adopted, were 
collected from 13 countries: Australia, Brazil, France, India, Mexico, the Netherlands, Nigeria, Spain, 
Sweden, South Korea, Taiwan, Turkey, and the United Kingdom. Our primary research question was: 

In what ways has open education been proposed and addressed using distance and online 
learning during the COVID 19 pandemic and lockdowns? 

The case study contributors are all experts in open and distance learning and experienced researchers 
and educationists, thus facilitating the collection of real context data and learning about open educational 
practices (Yin, 2011). This collective approach further allowed for triangulation of findings (Denzin, 1978) 
to focus the research questions and thereby enhanced the reliability and validity of our work 
(Oppermann, 2000). 

3 RESULTS 
The findings on the practices and case studies from the 13 countries related to how formal education 
systems were affected by the COVID-19 outbreak are presented hereunder. Figure 1 shows the impact 
of the COVID-19 pandemic on formal education in various countries we examined on a scale of none to 
very high impacted.  

 
Figure 1. Impact of COVID-19 on formal education in selected 13 countries. 

3.1 Marginalised or excluded student groups 
It was found that disadvantaged and marginalised social groups from lower socio-economic 
backgrounds have been the most severely affected due to COVID-19 pandemic. In several countries, 
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there were early responses to try and minimise this impact and to provide support such as Australia, 
France and Sweden. In contrast, other countries reported a prominent digital divide such as Turkey. 

3.2 Impact on infrastructure 
An early finding of our investigation was the lack of resources, infrastructure, equipment, special needs, 
etc. We found that most of the countries investigated implemented open educational practices for 
continuity of education. This was mainly delivered as distance education, although the policy guidelines 
for these were often unrealistic or too restrictive.  

3.3 Effective communication 
Effective communication between teachers and students is a crucial foundation of education (Tiffin & 
Rajasingham, 1995). During emergencies, this foundation requires additional support for social and 
emotional wellbeing (Chatzidamianos & Nerantzi, 2020). For those with access to adequate 
infrastructure, such communication was maintained globally by using social media, virtual learning 
environments (VLE) and online platforms such as Zoom, Microsoft Teams, or Google Meet suddenly 
with no time or preparations for training. 

3.4 Learning Experiences 
A Digital Education Action Plan (European Commission, 2020) was launched in Europe in mid-2020. A 
guide for ‘remote learning’ was developed by the Australian Council for Educational Research (ACER), 
which incidentally overlooked deliberations on OER (Cowden et al., 2020). Social media and virtual 
reality technology were used for social, technical and pedagogical purposes in Sweden, Taiwan, Turkey 
and the UK. National associations (ICOLC followed by ADBU, Couperin and EPRIST) in France 
promoted open access and open science. 

3.5 Digitally-supported open learning 
Online platforms generally provided increased support for openness, with many companies offering 
services and resources for free that normally attracted a premium. South Korea adopted open education 
which soon is going to be legislated (Kalezi et al., 2020). Taiwan Open Course and Education 
Consortium (TOCEC) provided more than 1400 MOOCs that were aligned to the national quality 
standards. In India, students continued their studies through digital initiatives of the Govt of India, like 
SWAYAM (Study Webs of Active–Learning for Young Aspiring Minds) as MOOC platform and 
SWAYAM-PRABHA (bouquet of 34 DTH channels operating 24x7 for broadcasting high-quality 
educational programmes). Free webinars and training courses, the use of open platforms and 
repositories were reported in the Netherlands, Spain and Mexico (Rodríguez-Abitia et al., 2020; Santos-
Hermosa et al., 2020). 

3.6 Open Educational Resources (OER) 
The UNESCO Recommendation on OER (2019) has gained significant adoption in most of the countries 
(Stracke et al., 2019). In Turkey, substantial use of OER is clear although open licenses, pedagogical 
frameworks and models were not promoted. Several initiatives in Spain like Conectad@s, UNED 
Abierta, Emergency remote teaching programme and UNIRTv are notable examples for use of OER. In 
India, DIKSHA (Digital Infrastructure for Knowledge Sharing) platform and the National Repository of 
OER (NROER) offered many OER including e-content, quizzes and QR-coded Energized Textbooks 
(Phygital Textbooks). MEC-RED, the Brazilian portal for OER, offered open-licensed basic education 
content to around 32 million students. 

4 DISCUSSIONS AND LIMITATIONS 
In analysing the various responses to the pandemic by education systems we identified three levels as 
macro, meso, and micro and analysed the related impact (Stracke, 2013, 2019). 

4.1 Macro level: Missing infrastructure as a challenge to formal education 
Missing infrastructure is a macro level factor as the formal education sector was generally not ready to 
switch to open education by adopting distance education practices. Turkey, France, Mexico and the UK 
reported providing free access to online resources using television and the Internet. In India, satellite-
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based SWAYAM PRABHA (bundle of 34 DTH channels) was reported. OER usage was reported 
through projects like BELUGA in Africa, DIKSHA platform of the Ministry of Education in India. France, 
Nigeria, South Korea, and Sweden reported strategies for reaching out to disadvantaged geographical 
areas or vulnerable populations. 

4.2 Meso level: Access to Open Educational Resources 
In the Netherlands, Sweden and Taiwan development of open policies and strategies took place while 
in India, Mexico, Nigeria, South Korea, and Spain there are efforts in working towards them. During this 
period publishing communities too came forward in making open access and open content available to 
teachers and students. 

4.3 Micro level: Capacity building and competence development 
Formal education systems were clearly derailed by the sudden closures of schools and universities, and 
despite the widespread loss of jobs have also shown resilience in various attempts at the continuity of 
delivery. Teachers and students were required to shift to online mode (emergency remote teaching) and 
this required developing certain technological, pedagogical and digital competences. Designing online 
instructions, using online teaching-learning tools and providing online support to students were new 
tasks for most teachers. 

4.4 Limitations 
We acknowledge several limitations of this study. The contributors were selected based on their 
availability, there has been subjectivity in reporting as the experiences are based on individual 
knowledge, and the limited dataset for making inferences and comparing diverse cultures and contexts. 
The reported case studies also have not addressed an existing problem of ‘out of school’ children made 
many times worse by the pandemic.  

5 CONCLUSIONS 
The disruption caused by the COVID-19 pandemic has shown a range of responses by education 
systems worldwide (Stracke et al., 2020, 2021). Most notably has been the unpreparedness of formal 
education systems for such disruption challenging its quality (Stracke, 2017). We observed novel ideas, 
pedagogical practices, strategies, tools and techniques adopted by individual teachers and students and 
also by institutions. Low usage or lack of open education and OER revealed economic inequities (access 
to infrastructure and resources), cultural injustice (the lack of cultural sensitivity) and political injustice 
where teachers in various constrained environments lack voice and empowerment (Hodgkinson-
Williams & Trotter, 2018). The digital divide has also become more prominent in terms of access to 
devices and Internet connections. A positive development we noted, however, is increased collaboration 
between teachers and at the institutional level. We noted a greater need for the inclusiveness of digital 
education. This period further highlighted the need for open and direct communication and pro-active 
leadership that recognises the need for trauma-informed pedagogy of care, changed roles of parents as 
teachers, and increased domestic violence and student stress came. And while digital connectivity has 
been a ‘lifeline’ for many, too much exposure to webinars has also met with resistance and ‘screen 
fatigue’ (UNESCO et al., 2020, 2021). This period has heightened calls for policies for open education 
and openness. Assessment is crucial to robust educational process but has been threatened in online 
settings by increased cheating (and online services feeding this demand) and other non-ethical 
practices. Lastly, this study highlights the emergent need for inclusiveness and social justice in 
education. 
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Abstract 
In the field of education, the formulation of new paradigms is an evolution for enhancing the learning 
process and its outcomes. Based on that understanding within education, several types of paradigms 
are recognized – behaviorism, constructivism, cognitivism, and historical-social paradigm. In particular, 
the cognitive paradigm is oriented not only to the teaching knowledge but also to the development of 
the learning skills; not only to memorization but also to building of thinking skills; not only to reproduction 
of knowledge but also to applying it in practical situations. The cognitive constructs that this paradigm 
addresses are attention, memory, intelligence, language, thinking, decision making, problem solving, 
responsibility, etc. In that context the authors consider the competence approach in education as an 
instrument of the cognitive paradigm.  

The paper is structured as: 

• The aim of the paper is to research the establishing of the educational competencies and in 
particularly the competencies of the mathematics teachers. The paper is based on the pragmatic 
understanding that educators’ competencies consist of acquiring of complex knowledge and skills 
at an expert level, which is high enough to be a specialist who can perform a specific task in or 
outside the academia.  

• In priority is to apply the methodology of the qualitative pedagogical research, as it gives 
opportunity for an in-depth study of the relevant processes and trends. The used methods are 
content analysis, expert evaluation, case study, behavior diagnostic. Each one of the stated 
methods has a certain cognitive value and a specific of application. The goal is to combine these 
methods in such way as to reach to objective interpretation of the results and generalizations with 
a prognostic focus.  

• The subject of analysis is a wide range of issues, related to the key problem - the competencies 
of the mathematics teachers. The goal of the study is to trace the origin of the concept, its use in 
a purely professional aspect, its acquisition, stages of development, and evaluation. 
The attributes of these competencies are: 
o The ability to transform acquired knowledge and skill for a new situation. 
o Planning and organizing the professional activities.  
o Using the innovations 
o Dealing with non-routine situations, etc.  

The nature of competencies is studied through a hierarchical scheme of transforming knowledge and 
skills into competencies. The scheme is consisting of three stages: 

o Proceduralization - the process of transition from explicit, directly used declarative knowledge 
to directly applicable procedural knowledge.  

o Tactical learning - the process of learning how to determine the procedures for solving a given 
task. 

o Strategic learning - the process of assimilation of ways of organizing the optimal solution of a 
problem. 

The process of building the competencies of the mathematics teacher is based on several developed 
examples based on building the concepts of mathematical language, algebra, geometry, heuristics. 

• The main goal of the authors is to understand whether and how this hierarchical scheme works 
at the classroom level. The conclusions from that analysis will allow for planning and realization 
of the final stage – validation in practice as a part of academic training of professional 
development of pre-service and in-service mathematics teachers. 
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1 COMPETENCIES - NOVELTY OR THE WELL-FORGOTTEN OLD? 
Competence – from the Latin word competentia – means a range of topics for which a person is well 
informed and has knowledge and experience. That is person’s ability to successfully perform a specific 
task, activity, or function. 

The expert competence is possession of the corresponding knowledge, skills, attitude, and experience 
to perform a defined activity. And while the juridical competence owns those individuals and institutions, 
which have the right to take a certain decision, a clinical competence is acquired by developing a wide 
range of decision-making options, then the competencies of the experts in the field of education cannot 
be set as clearly and cannot be directly observed and measured. 

The educational competencies consist of acquiring of complex knowledge and skills at an expert level, 
which is high enough to be a specialist who can perform a specific task in or outside the academia. In 
other words, the attributes of that competence are: 

- The ability to transform acquired knowledge and skill for a new situation. 
- Planning and organizing the professional activities.  
- Using the innovations 
- Dealing with non-routine situations, etc.  

The mathematical teacher can be considered to achieve a professional competence if he is in condition 
to practice a high standard. That standard has at least two dimensions - high efficiency and wide range. 
The question for the measuring (evaluation) of the professional competence is a extremely challenging, 
bordering with the paradox, because the higher is the competence, the more difficult it is to be measured 
and evaluated.  

So far, the well-known goal of the education – knowledge, skills, values orientations and attitudes form 
personal development and are oriented “toward” the person (i.e. interior component). Competence, i.e. 
possessing of the complex knowledge, skills and experience on the expert level, are socially important 
qualities “from” the person (i.e. exterior component). Perhaps this is the reason in most of our known 
European documents relating to the activities and values of the educational system to be written about 
competencies, one of which is mathematics. [1][2] 

Many projects for development and assistance of the competencies in different field, especially for the 
lifelong learning, distant and distance and e-learning, etc. are being developed. [1] 

The globalization of the world, the mobility of the citizens and the career development impose for the 
competencies to be a factor for flexible adaptation, growth, and competitiveness for person with these 
competencies to be adaptable to the requirements of the rapidly changing and highly interconnected world. 

2 STAGES OF COMPETENCE. STAGES OF ACQUISITION 
One interesting categorization of the competencies are the following 4 stages (steps) of acquisition: [3] 

1 Unconscious incompetence – the individual does not know solution to/cannot accomplish a 
given problem, neither realizes his deficit nor does have a desire to overcome it. 

2 Conscious incompetence - the individual does not know solution to/cannot accomplish a given 
problem, he realizes his deficit but does not have a desire to overcome it. 

3 Conscious competence - the individual knows solution and can accomplish a given problem, 
but the application of these knowledge and skills requires intellectual and mental effort. 

4 Unconscious competence – the individual has such a great experience, that it become his 
“second nature” and he can accomplish the given problem with ease, without a lot of 
concentration. The ability of the individual to pass to other that his competence depends on when 
and how he learned it. 

It is often observed that individual (pupil, university student, young specialist) refuses to step over even 
to the second stage, because he or she does not see the necessity and benefits of acquisition of the 
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certain knowledge and skills. The acquiring of the competence is a volitional process and can be 
possible after realization of the need of it.  

Another interesting presentation of acquisition of the competence are the following 3 stages, that are 
closer and clearly correspond to the educational competencies: 

1 Cognitive stage – stage of acquaintance, comprehension, and assimilation of a certain set of 
facts, concepts, statements, methods, algorithms, approaches, etc. [4] 

2 Associative stage – stage, that consist of two phases:  
o Identification and elimination of possible errors in the initial understanding of facts, concepts, 

statements, methods, algorithms, approaches, etc. 
o Solidification, strengthening the connection between the different components of the acquired 

knowledge. 
3 Autonomous stages – distinctive characteristic in that stage is speed, efficiency, and precision 

of solving a given problem 

3 NATURE OF COMPETENCE 
For an expert in the field of education is interesting and useful to know the nature of the competence so 
they could develop their competence and to cultivate respective in their students. One interesting and 
useful hierarchical scheme of transforming knowledge and skills into competencies is the following: 

• Proceduralization - the process of transition from explicit, directly used declarative 
knowledge to directly applicable procedural knowledge.  

• Tactical learning - the process of learning how to determine the procedures for solving a 
given task. 

• Strategic learning - the process of assimilation of ways of organizing the optimal solution of 
a problem. 

A characteristic feature of increasing of a competence (which can also serve as a tool for evaluation 
both students and teachers) is the ability to determine the set of features of a problem which could lead 
to solution. The more numerous is this set, the better is revealed the nature of the problem, i.e. the better 
the learning tool is mastered such as the mathematical problem. 

4 EXAMPLES 

Example 1.  Find all the values of the parameter  for which the inequality  has a real 
solution. [5] 

First solution (Cognitive stage) 
The inequality has at least one solution, if at least one of the following systems has solution: 

   

The systems can be rewritten in the following way: 

   

where  and  are roots of the single-variable quadratic polynomial 

 

We will find the values of the parameter  for which the problem has no real solutions (i.e. both systems 
does not have a solution) 

The first system does not have a solution when  
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The second system does not have a solution when (1) the has a negative 
discriminant and when (2) the interval  is on the left of the interval . 

In the case (1)  and  when  and intersection with  

is the interval  

In the case (2) based on the theorems of the position of the roots of the quadratic equations with respect 
to a given value we need to find a solution of the system 

 

Which means that we need to find the intersection of the intervals , 

 and  which is  

The last interval does not have an intersection with  therefore there is no new values for  for 
which the inequality does not have a solution. 

For the , inequality does not have a solution therefore for  it has at least 

one solution 

Second solution (Associative stage) 

Let  and . The graphics of  is a semicircle with center  and 
radius 1. The graphics of  is a line that makes an angle of  with the X-axis. 

The inequality has a solution when the line is to the left of the position shown in the drawing (when the 
line is tangent to the circle) 

 
Figure 1. Example 1 Second solution graphics 

The radios  is perpendicular to the tangent and therefore makes an angle of  with the X-

axis. Therefore, the point  has coordinates   
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After substituting in the line equation, we have  therefore  is the smallest value 

for  for which the inequality does not have a solution. 

Third solution (Associative stage)  

Finding the absolute maximum value for the function  we receive that this function 

has a  therefore the inequality has solution when  

Fourth solution (Autonomous stage)  

 
Figure 2. Example 1 Third solution graphics 

Because the  we can substitute . In that interval  and the 
inequality is: 

 

 

 

The inequality has a solution if  is a smaller or equal that the biggest value of the  that 

is . Therefore, the values that we are looking for are  

Example 2. Solve the equation  

First solution (Cognitive stage) 
Using the method of isolating of the radical, that is the "most desired" method, lead us to an equation of 
higher degree, i.e. to a low level of competence. Before moving to a next stage, the vector of possible 
approaches should be enriched to master the tactical behavior during the associative stage. 
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Second solution (Associative stage) 

The presence of the radical  suggests doing a trigonometrical substitution. This is a perceptual 
property of the problem; it is established by observation. 

Third solution (Associative stage) 
We can experiment with the equation, i.e. to bring a heuristic element [6]. Due to the positivity of both 
sides of the equation, we square both sides associating with the rule “comparing two positive numbers 
is equivalent to comparing their squares”. Identifying the restriction for the equation, if it was not made 
formal but with understanding lead us to this solution. 

Fourth solution (Autonomous stage)  

We use that  can be present as a sum of fractions of form  in a unique way such as 

 therefore . Now heuristically [6] we can try if  is a solution and it is. 

Let's check if is not a solution - it turns out that this number is also a solution. 

It remains to consider that the equation has no more than two roots. 

And geometric problems have a rich set of properties that allow for the construction/showing of 
competence. 

Example 3.  Trapezoid  has  and . Find the area of 
the . 

First solution (Cognitive stage)  

We will use a trigonometry. Let  then  and the altitude of the trapezoid is 
. 

 
Figure 3. Example 3 Trapezoid ABCD 

From the property that the intersection point of the diagonals divides them in ration equal to the ration 

of the basis, we can find that . Then from the sinus theorem for the triangle  we have 

. Therefore, we can find that ,  and . 

Now we can substitute in the area formula of a trapezoid and find that . 
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Second solution (Associative stage)  

In the isosceles triangle we construct the altitude to the base  and continue it to the 
intersection with line  in point .  

 
Figure 4. Example 3 additional construction 

The quadrilateral  is rhombus and then ,  and therefore  is 
isosceles trapezoid. 

Then with ease (i.e. with knowledge of Pythagorean triplets) we can find that  with sides 5,5,6 has 
an altitude of 4. 

Third solution (Autonomous stage)  

From  we can conclude that the point  is the center of circumscribed circle around 
triangle . Then  because it is a radius.  

 
Figure 5. Example 3 Circumscribed circle 

Then with ease (i.e. with knowledge of Pythagorean triplets) we can find that  with sides 5,5,6 has 
an altitude of 4.  

Example 4.  Prove that in triangle  if  then . 

First solution (Cognitive stage) 

We will use the similarity of triangles and and from it we have a ration . 
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Figure 6. Example 4 Triangle ABC 

Therefore  and after simplification we get  

Second solution (Associative stage)  

We can use an algebraic method and rework the formula of length of the bisector  

But  and therefore ,  then 

.  

Third solution (Autonomous stage)  

We use straightening methods and on the continuation of the  we mark point  such as . 

From the similarity of the triangles  and  we have  therefore  

 
Figure 7. Example 4 additional construction 

5 CONCLUSION 
In the paper are provided only a fraction of a developed problems, which are integrated in the 
educational process of academic training of pre-service and in-service mathematics teachers. Current 
practice shows that the necessary foundation for training in this direction is built on two main elements 
- high motivation and stable mathematical knowledge and culture. Competence additionally requires 
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high efficiency and wide range on top of that foundation. In context of the work of the mathematics 
teacher that means to reach to as many students as possible and lead them to the efficiency of handling 
with the problems as close as possible to their current capabilities. That goal requires adequate reaction 
to the individual behavior of the student to the given problems. It is good for the teacher to react to every 
idea from the students, to analyze it in his mind in real time, to support the suitable ones and overthrow 
the others with the relevant arguments. Furthermore, by the selection of tasks, their sequence, way of 
solving, analysis of the results the teacher must provoke the individual thinking and to appreciate the 
variety of approaches and behavior. At the same time, it is good to highlight the most effective solution, 
but through clearly defined criteria. 

For that goal it is necessary: 

- To know the characteristic of the mathematical thinking. 
- To reckon with the individual distinctions of the student 
- To reveal qualities, characteristics of the mathematical problems 
- To establish the resulting approaches and their implementation 
- To use a variety of ways of representation (including ICT) 

In the center of every educational system are the students. The mathematics teacher communicates 
with his students through the mathematical problems. The richer is this language, the better is the 
communication. Therefore, the authors believe that revealing the richness of the mathematical problem 
is on the one hand a criterion, a measurement of the teacher's skill, and on the other - a way to increase 
his competence. Therefore, teachers - pre-service and in-service, are the target group to get acquainted 
and trained of the hierarchical structure of competence, to acquire potential for development this 
structure in their professional practice and thus to realize the competence approach in modern education 
at the classroom level. 
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THE RELEVANCE OF TECHNOLOGY FOR A PROJECT APPROACH IN
EARLY CHILDHOOD EDUCATION: LEARNING ABOUT CHANGE WITH

OUR GRANDPARENTS
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Abstract

A study was developed in the context of a Master's Degree in Early Childhood and Primary Education
about the different uses and contributions technology played in the context of a project approach,
developed with children in an Early Childhood Education center, about how things have changed since
our grandparents’ time. Nineteen children from 3 to 6 years old were involved in the qualitative study.
Both the study and the educational practice were based on a socio-constructivist perspective that
considers learning and development as products of social interaction. Early Childhood Pedagogy is
based on children’s rights and includes several dimensions: interactions between children and between
children and adults, and the organization of the context where those interactions take place, which
includes technology. In terms of interactions, listening to children about their experiences and interests
and opportunities for rich and meaningful play are important. The first allows for activities that are
presented and directed by the adult to be relevant for the children and promote meaningful learning. The
project approach started with a close observation of children’s interests about how things used to be.
From that starting point, children’s in-depth investigation of the topic “change” was developed.
Throughout the process, the teacher’s role was to support children through their inquiry, preparing in
advance, and analyzing the educational and learning potential of the experience. In this instance,
particular attention was given to the uses of technology in the different stages of a project approach. The
study was developed by a student teacher from the Master's Degree in Early Childhood and Primary
Education that was assigned to this class for her five months-long practice. Data collection started two
months before the end of the practicum when a good relationship with the children had already been
developed. The descriptive study was based on participant observation, analysis of artifacts, and
interviews with children. The interviews were informal and took place in the classroom, during the normal
daily routine. Permissions were obtained from the parents and also from the children. The study
assumed characteristics of an ethnographic investigation, which allowed the children to have a more
direct voice and, consequently, greater participation. The results include an overview of the project work
and its articulation with the daily routine of the center. The analysis focused on how technology was
relevant for that work and resulted in five categories: registering children’s ideas, searching information,
documenting the process, organizing knowledge and tasks, and presenting the work and the results to
others. For each category, the technological resources that were more relevant and examples of the
specific uses are presented. The conclusions highlight how technology can be meaningful in Early
Childhood Education and support children to become responsible for their work, and to document and
report their findings.

Keywords: Early Childhood Education, technology, pedagogy, project work.
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EXPLORING THE IMPACT OF PEER MENTORING ON RETENTION 
OF UNDERGRADUATE STUDENTS AT HIGHER EDUCATION 

INSTITUTIONS IN SUB-SAHARAN AFRICA: A SCOPING REVIEW 

T. Fennie, A. Delport, A. Basson, L. Tembani, L.A. Sula, Q. Tom 
University of the Western Cape (SOUTH AFRICA) 

Abstract 
In (SSA) Sub-Saharan Africa, enrolment at higher education institutions has grown faster than on any 
other continent over the past four decades, however less than two out of ten students end up 
graduating. The number of student enrolments in relation to student dropout rates at higher education 
institutions has a direct impact on institutional prestige and the economy of a country. The high 
dropout rates of students in SSA remains unanswered, as well as what the causes may be for such 
high dropout rates. The objectives of this scoping review explore to identify the key influences on 
student dropout rates, the impact peer mentoring programmes (PMPs) has on undergraduate student 
dropout rates, the key characteristics of successful and unsuccessful peer mentoring, as well as 
identifies potential gaps around the topic within the literature. The scoping review follows Arksey and 
O’Malley’s methodological framework, as refined by Levac and colleagues. In addition, it utilises the 
PRISMA-ScR for data charting by Tricco et al. as recommended by the Joanna Briggs Institute’s. The 
accessed databases include Academic Search Complete, APA PsycARTICLES, ERIC, MEDLINE, 
SocINDEX, African Journal, Wiley Online Library, Pub Med, JSTOR and SCOPUS. The findings 
highlighted the positive impact peer mentoring has on the successful transition of undergraduate 
students, especially those in their first year of study at institutions of higher education. The findings 
indicate further that the importance of existing peer support programmes and its significance in terms 
of assisting institutional intervention programmes, may ensure future student retention and finally 
student success. The study demonstrates that the most noticeable gap in contemporary literature is 
the limited number of research conducted in SSA around this topic. This highlights the need for a 
subsequent systematic review which will allow further investigation around the thematic domains 
which were also included in this study. 

Keywords: peer mentoring, undergraduate students, higher education institutions, scoping review. 

1 INTRODUCTION 
Higher education plays an important role in the socio-economic development of a country [1]. 
However, SSA countries continue to remain behind the global average [2]. The 2015 State of 
Education (SoE) in Africa report found that only 6% of young people in SSA were enrolled in higher 
education institutions as opposed to the global average rate of 26%, and a 2019 report found that 
student enrolment rates in SSA increased to 9%. This disparity further reinforces the existing wealth 
and health gap that exists between SSA and other regions [3]. 

High dropout rates are concerning for many SSA higher education institutions as the retention of 
students who enroll at higher education contributes to institutional prestige, economic growth, and 
stability [4], [5]. High dropout rates are costly as high student dropout directly impacts the employment 
rate [5], [6]. In SSA, 18% of young adults aged 18-24 are enrolled at higher education institutions, of 
which 50-60% of these students drop out during their first year of study [7]. 

For first-year students the transition from high school to university is often daunting, regardless of 
backgrounds, cultures, race, and religion, as they are often faced with multiple challenges, which 
include acquiring the necessary sociocultural competencies to engage with peers, adapting to new 
teaching techniques and finding a balance between academic work and personal life [8], [9], [10]. This 
diversity necessitates institutional reform towards more inclusive support structures to accommodate 
the need of heterogeneous    student populations and offer guidance to students at an individual level 
[10], [11]. We aimed to perform a scoping review on peer mentoring and its impact on the retention of 
undergraduate students at higher education institutions. A scoping review maps emerging research 
evidence on an issue by aggregating the evidence [12].  
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1.1 The need for a summary of empirical evidence of the impact of peer 
mentoring on the retention of undergraduate students at higher education 
institutions in Sub-Saharan African 

Many studies have measured the effectiveness of various supportive structures that facilitate students 
during their transition to higher education, while academic developers have become interested in 
seeking new ways to help staff and students, such as peer mentoring specifically as an essential 
retention strategy [13].  

Contemporary research illustrates the change in the perception of why students drop out and states 
that it is the institutions' responsibility to truly recognize the interests of students [14]. Peer mentoring 
is a non-hierarchical partnership that recognizes peers as ‘collaborators’ and ‘colleagues’ who offer 
support, encouragement, and academic guidance [15], [16], [17]. According to [18], mentoring is a 
well-established, evidence-based social support technique that can improve the students’ academic, 
social, personal and career outcomes. It allows students to share their insights, ideas, experiences, 
solve problems, and give guidance and support to one another, while enabling discussions [17], [19].  

As reported by [20], large amounts of literature about mentoring are published annually in educational 
publications, suggesting that peer mentoring can significantly contribute to student retention. Studies 
have shown that peer mentoring is a well-established, evidence-based social support technique that 
can improve a students’ academic, social, personal and career outcomes [18]. By exploring the 
literature, we further intended to assess the need for conducting a follow-up systematic review based 
on the findings from this study. 

1.2 Objectives of the review 
The following objectives were identified to guide the study:  

1 To identify key influences on student dropout rates  
2 To explore the impact peer mentoring has on undergraduate students  
3 To identify key characteristics of successful and unsuccessful peer mentoring programmes 

The research team developed the following research question as a guide for the review: “What is the 
impact of peer mentoring on the retention of undergraduate students who are studying at higher 
education institutions in Sub-Saharan Africa?” 

2 METHODOLOGY 

2.1 Search Strategy  
The databases that were selected to conduct this scoping review are Academic Search Complete 
(EbscoHost); APA PsychARTICLES (EbscoHost); ERIC (EbscoHost); SocINDEX (EbscoHost); African 
Journal, Wiley Online Library, Pub Med, JSTOR and SCOPUS and SAGE. The search string as 
indicated below was used to search the databases.  

("undergraduate*” OR “undergraduate student*” OR “college student*” OR “university student*” OR 
“student”) AND ("peer teach*" OR “peer tutor*” OR “peer support” OR “peer guide” OR “peer aid” OR 
"peer counsel*" OR "peer training program*” OR "mentor*"). 

As reflected in Fig 1, the Preferred Reporting Items for Systematic Reviews and Meta –Analyses 
(PRISMA) flowchart [21] (Moher et al, 2009; [22] Tricco et al, 2018) below. An amount of 4188 articles 
were retrieved from the databases, however, after the removal of title duplicates there were only a 
remaining 3223 articles. After the title and abstract screening, 47 articles were selected for full-text 
reading. After the appraisal of the articles, 9 articles were suitable for the scoping review. However, in 
order to keep the results contextual, we decided to broaden the scope by including countries such as 
the United States of America, Australia, as well as a low-middle income country (LMIC) such as 
Pakistan in our study. 
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Fig 1:  PRISMA Flowchart 

2.2 Data analysis  
The research team analysed the literature in meaningful and systematic steps [23]. During this stage, 
we started with the analysis of the nine selected articles before reporting any of the results. Following 
this, we applied meaning   to the results by dividing the nine included articles into four thematic domains 
due to their overlapping findings. Throughout the review we kept in mind the implications and impact 
of our study’s findings within the broader context. 

2.3 Geographical distribution of studies  
As indicated in Table 1, most of the studies included in this scoping review were, three conducted in 
South Africa (33,3%), three conducted in the United States of America (33,3%), one study conducted 
in Pakistan (11,1%), one conducted in Australia (11,1%), and lastly one study conducted in Venda 
(11,1%). In keeping the results specifically contextual, we decided to also include results of USA, 
Pakistan and Australia to provide broader context to the study. 

Table 1. Geographical distribution of the studies. 

Location of studies listed in alphabetic order Number of studies 

Australia 1 

Pakistan 1 

South Africa  3 

United States of America 3 

Venda 1 

Total 9 
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2.4 Study designs  
As indicated in Table 2, five of the nine studies were qualitative in nature, three of the nine studies 
quantitative in nature, and one of the nine studies used a mixed methods approach. 

Table 2. Research designs of the studies. 

Research design Number of studies 

Quantitative 3 
Survey Designs 3 

Qualitative 5 
Case study 
Web-based surveys 
Focus group 
Workshops 

1 
1 
2 
1 

Mixed Methods 1 
Total 9 

3 RESULTS 

3.1 Discussion of results 
A total of 4118 articles were retrieved through our selected databases: Academic Search Complete 
(1919), APA PsychARTICLE (37), ERIC (1586), SocINDEX (148)), Wiley Online Library (333), and 
SAGE Journals Online (165). Out of the 4188 title hits, 996 articles were removed as these were found 
to be duplicate articles thus leaving a total of 3223 articles for title and abstract review. Following the 
title and abstract review, we were left with 47 articles for appraisal. The appraisal tool identified studies 
which scored 75% or more, and consequently excluded 38 articles which scored below the 75% cut-off 
score, yielding a total of 9 articles suitable for review. 

3.1.1 Sub-subsection: Themes or Domains 
Four thematic domains/ themes emerged from the analysis of the included articles due to their 
overlapping findings. These include challenges and feelings associated with the transition from high 
school to university, the perceptions of undergraduate students on peer mentoring and support, the 
outcomes of PMPs for undergraduate students, and the various characteristics of peer mentoring 
programmes (PMPs) as its central theme. These are discussed below and these key findings from the 
nine reviewed articles are reflected in table 3.  

Table 3: Data reflecting findings from 9 studies used in the scoping review 

Author and 
date Country Study design 

and sample Key findings 

Berardi et al. 
(2020) 

United 
States of 
America 

Surveys  
(n = 215) 

• Students’ first year at a higher education institution are stressful and 
they often struggle with social and academic adjustment. 

• Healthy parental attachment leads to successful mentoring relationships 
during the transition to university. 

• Despite this, help- seeking behaviours were found as a critical mediator 
in the development of new NMRs on campus. 

Shah et al. 
(2019) Pakistan 

Focus groups 
discussion 
(n = 50) 

• The undergraduate medical students acknowledged both the academic 
and psychological support but reported that academic guidance is 
considered more realistic and beneficial.  

• They further reported that the absence of peer mentors and peer 
support caused higher stress levels and increase academic challenges 
for students. 
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Ntombela & 
Mngomezulu 
(2018) 

South 
Africa 

Qualitative 
case study 
(n = 30) 

• Feelings of connectedness create a sense of belonging in students and 
contribute to retention as well as academic success.  

• First year student mentees were very eager about and committed to 
attending workshops. 

• The participants perceive peer mentoring programmes as beneficial to 
their university experience and academic success. 

Faroa 
(2017) 

South 
Africa 

Tutorials  
(n = not 
stated) 

• The tutorials enhance student engagement and, the characteristics of 
student engagement: student development, academic achievement as 
well as social engagement for the undergraduate students. 

• The facilitators of tutoring programmes also have a direct influence of 
the success of such programme. 

Masehela & 
Mabika 
(2017) 

Venda 

In-depth 
interviews  
Module results  
Questionnaire 
(n = 50) 

• Mentoring played a significant role in changing the pass rate of the 
under prepared first- year students at UNIVEN.  

• The pass rate of undergraduate students increased from 80% to 92% 
from 2012 to 2013. 

• There was a lack of venues for peer mentoring sessions to take place, 
caused a decline in attendance. 

Douglass et 
al. (2013) 

United 
States of 
America 

Survey  
(n = 370) 

• The most important characteristics of an undergraduate peer mentor is 
having knowledge and good communication skills.  

• These characteristics impact the peer mentoring relationship and as a 
result peer mentoring. 

• Undergraduate students preferred peer mentors who had prior mentoring 
experience.  

• The undergraduate students indicated the peer mentoring programme 
provided comfortability for them as they were able to work better with 
someone who is ‘on the same level” as them, compared to lecturers.  

• Students wanted mentors who were available more. 

McMillan 
(2013) 

South 
Africa 

Focus group 
interviews 
(n = 15) 

• The academic environment of undergraduate students has a big impact 
on the transition from school to university.  

• The unfamiliarity of the academic environment further creates anxiety 
for undergraduate students.  

• Social factors, such as family support, friendships, language, and 
financial pressure contributed significantly to the transition from school 
to a higher education institution. 

Holland et 
al. (2012) 

United 
States of 
America 

Survey  
(n = 214) 

• Undergraduate students who experience the benefits of mentoring from 
friends and classmates (peers) may feel more comfortable in their major 
and confident in their abilities, adding to these positive outcomes and 
increasing their likelihood of capitalising (self- development) on available 
opportunities offered in the university environment. 

Hall & 
Jaugietis 
(2011)  

Australia 
Surveys and 
interviews  
(n = 72) 

• Peer mentoring enable undergraduate student to be more confident in 
their abilities, to feel a sense of belongingness, allow them to adapt to 
university life, and to engage more with other students.  

• The peer mentoring programme made a major contribution to the 
retention of undergraduate students.  

• Although the programme targets first-year students, mentors also 
benefit from their participation in the programmes.  

• The participants perceive peer mentoring programmes as beneficial to 
their university experience and academic success. 

3.1.2 Domain 1: Challenges and feelings associated with the transition from secondary to 
tertiary education 

As the access to higher education increases, the enrolment of previously disadvantaged students also 
increases, which raises the question of retention [24]. There has been a demand in recent years for 
universities to offer access to those historically excluded [24]. The challenges faced by first-year 
students result in them not being adequately prepared by the schooling systems for the demands of 
higher education institutions. The number of students deemed to be at risk of academic exclusion is 

4290



also rising as the academic- and social demands from the institutions are a key influence on student 
dropout rates [24].  

Studies reported on the challenges and feelings that are associated with the transition from secondary 
to tertiary education. During this transition, students noted that they felt overwhelmed [27], emotional, 
and uncertain about the new phase in their life as they had to often struggle with social and academic 
adjustment in their first year [25], [26], [28]. According to [25], [28], family support was found to 
minimise the amount of stress among the respondents as it provided stability and offered them a 
sense of comfort knowing that someone cared about their studies, which gave them a sense of 
security during the adjustment period. 

Peer mentoring programmes assist students during the transition and improves the retention rates 
amongst these students [26]. Some students felt threatened, scared, frightened and uncertain during 
the initial weeks of university, while the speculations around the demanding and challenging nature of 
university and social factors also served as a catalyst for these emotions [28]. 

Friendships were also notes as a significant contributor to emotional support as it helped students 
successfully adapt to the new social and academic environment [28]. Participants also formed natural 
mentoring relationships (NMR's), which assisted them adjust to university life [25]. The study by [28] 
found that language also played a major role in the transition by students. In English-medium 
universities where English is not the home language of many students, undergraduate students may 
experience feelings of isolation, a fear of misunderstanding instructions and difficulties in 
communicating and engaging with other students, and may often feel excluded from social 
engagement [28]. The disparity in vocabulary may have produced 'insiders' and 'outsiders' in ways that 
may have contributed to student alienation [28].  

Financial pressures experienced by students were also a major stressor during the transition from 
secondary to tertiary education, particularly for less fortunate students [28]. Such students have been 
reported to have difficulties travelling to campus, failure to deal with living expenses, "feeling afraid of 
running out of money," "being afraid of having money problems," and that a recurrent threat was the 
absence of several. 

3.1.3 Domain 2: Perceptions of Undergraduate Students about Peer Mentoring and Support 
In terms of the perceptions of undergraduate students about peer mentoring and support, in three 
studies, undergraduate students have demonstrated that they perceive peer mentoring and support 
programmes as integral initiatives that can contribute to a successful university degree [16], [26]. As 
these students feel connected, it encourages a sense of belonging among them, which contributes to 
their retention and academic success as was found in a study done by [24]. The devotion of 
undergraduate students to their academic performance contributed to them signing up for peer 
mentoring as they perceived it as beneficial to their university experience [24], [26]. 

In contrast, while some students reported that the peer mentors provided suggestions and guidance 
on how to improve academically, others stated that the absence of peer mentors and peer support 
caused higher stress levels and increased academic challenges for students [16]. 

3.1.4 Domain 3: The Outcomes of Peer Mentoring Programmes for Undergraduate Students 
Findings in three studies demonstrate that peer mentoring has produced positive results and improved 
the academic success of undergraduate students in higher education institutions [27], [29], [30]. 
According to [31], there are various factors that contribute to, and influence the success of peer 
mentoring programmes (PMPs) and the -relationship. Previous enrolment in the course and good 
communication skills are two important characteristics that mentors should possess, which would 
include a sense of trust between the mentor and mentee to ensure success of the PMP [31].    
Additional factors and characteristics of mentors, such as being knowledgeable, being available, as 
well as being supportive and enthusiastic also influence the outcome of the programme [31]. 

Various studies found that the facilitators of tutoring programmes have a direct influence of the 
success of such programmes. Their confidence in themselves enhanced the engagement of the 
undergraduate students, thus contributing to student development, academic success, and social 
engagements [24], [27], 28], [29]. Additionally, [26], [27] found that peer mentoring positively influences 
undergraduate students as it allows them to adapt and engage with the university environment and 
population, while their commitment indicate their appreciation to the programme [24]. 
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The effectiveness of the academic (APMP) that was implemented at the University of Venda, 
highlighted that the pass rate of students increased from 80% in 2012 to 92% in 2013, after the 
implementation of the programme [30]. The implementation and improvement of peer mentoring 
programmes (PMPs) may deem as significant in terms of retention of undergraduate students, as they 
counter high dropout rates within higher    education institutions [29]. 

Participants were more comfortable approaching a mentor as opposed to asking a lecturer for 
assistance. Mentors benefited from the PMP as they were able to reflect on the content they covered 
in undergraduate years [30]. Peer mentoring provided undergraduate students with emotional and 
psychological encouragement, which led to student participation in lectures [29]. 

3.1.5 Domain 4: Characteristics of Peer Mentoring Programmes 
One study found that PMPs for undergraduate students may aid academic success in areas that are 
generally deemed as challenging at university level [31]. The success of peer mentoring could be 
ensured when mentors and the mentees share(d) the same curriculum, as knowledge of the content of 
the work may then be discussed among themselves [31]. A previous level of academic success in the 
area in which they mentor, including great communication skills, may enhance mentors’ credibility 
among mentees [31], as learning and teaching are focused on one's ability to express and transfer 
knowledge to others, resulting in successful peer mentoring [31]. 

Supplementary factors influencing the implementation of peer mentoring programmes, include the 
mentor-mentee relationship, with mentees stating that they found enjoyment in working with a 
personable and relatable individual [31]. A key component of the peer mentoring relationship includes 
availability as it involves increased meetings, expand the duration of sessions and increased number 
of days faced by mentees and mentors [31].  

4 CONCLUSIONS 

4.1 Conclusion 
Conducting this scoping review highlighted the limited number of research conducted within the SSA 
context around this topic, where there are high drop-out rates. It is thus necessary for future research 
to investigate the impact of peer mentoring on undergraduate student retention in SSA. It will serve to 
strengthen the program's implementation and encourage the academic performance of all students. 
The views of lecturers as well as those at risk of academic exclusion on the importance of such 
interventions in encouraging undergraduate students can also be explored to ensure success and 
effectiveness.  

4.2 Limitations of the study and suggestions for future research  
This study is not without limitations. The findings of this scoping review may be limited as articles that 
were published before 2010 and after June 2020 were excluded. Furthermore, in the study selection 
stage, articles were excluded based on title – and abstract screening. Consequently, this can be 
regarded as a limitation of this review as relevant articles might have been excluded.  

ACKNOWLEDGEMENTS 
The assistance of Yolanda Mayman is acknowledged. 

REFERENCES 
[1] B. Müller, M. Haller. International Studies in Sociology of Education The situation of students in 

Sub-Saharan Africa: a case study of St Augustine University of Tanzania, 2012. Available 
from:doi.org/10.1080/09620214.2012.709426. 

[2] R.K. Charo, R.M. Bassett, J.A. Weaver, J.H. Salmi, S.S. Bersin, S.S. Okiya, H. Zaafrane. Improving 
Higher Education Performance in Kenya: A Policy Report. Washington, D.C.: World Bank Group, 
2019. Available from: http://documents.worldbank.org/curated/en/831821566966279688/ 
Improving-HigherEducation-Performance-in-Kenya-A-Policy-Report. 

4292



[3] UNESCO Institute for Statistics. Financing education in Sub-Saharan Africa: Meeting the 
challenges of expansion, equity and quality. UNESCO, 2019. 

[4] S. Aydin, A. Öztürk, G.T. Büyükköse, F. Er, H. Sönmez. An Investigation of Drop-Out in Open and 
Distance Education. Educational Sciences: Theory and Practice. 2019;19(2):40-57. 

[5] C.M. Campbell, J.L. Mislevy. Student perceptions matter: Early signs of undergraduate student 
retention/attrition. Journal of Student College Retention: Research, Theory, and Practice. 
2012;14(4),467-493. Available from: doi: 10.2190/cs.14.4.c. 

[6] M.E. Arce, B. Crespo, C. Míguez-Álvarez. Higher education drop-out in Spain particular case of 
universities in Galicia. International Education Studies. 2015;8(5):247– 264. Available from: 
doi.org/10.5539/ies.v8n5p247. 

[7] S. Grossen, A.A. Grobler, M. Lacante. Repeated retention or dropout? Disputing Hobson’s choice 
in South African township schools. South African Journal of Education. 2017;37(2):1-11. Available 
from: doi.org/10.15700/saje.v37n2a1367.   

[8] M.L. Brewer, G. van Kessel, B. Sanderson, F. Naumann, M. Lane, A. Reubenson, A. Carter. 
Resilience in higher education students: a scoping review. Higher      Education Research and 
Development. 2019; 38(6):1105–1120. Available from: doi.org/10.1080/07294360.2019.1626810.   

[9] A. Chester, L.J. Burton, S. Xenos, K. Elgar. Peer mentoring: Supporting successful transition for 
first year undergraduate psychology students. Australian Journal of Psychology. 2013;65(1): 30-
37.        

[10] A.M. Heirdsfield, S. Walker, K. Walsh, L. Wilss. Peer mentoring for first year teacher education 
students: The mentors' experience. Mentoring & Tutoring: Partnership in Learning. 
2008;16(2):109-124.       

[11] M. Tight. Student retention and engagement in higher education. Journal of Further and Higher 
Education. 2019;44(5):689-704. Available from: doi.org/10.1080/0309877X.2019.1576860. 

[12] H. Arksey, L.O. Malley. Scoping studies: towards a methodological framework Scoping Studies: 
Towards a Methodological Framework. 2007;5579. Available from: 
doi.org/10.1080/1364557032000119616.   

[13] B.J. Page, A. Loots, D.F. du Toit. Perspectives on a South African tutor/mentor program: The 
Stellenbosch University experience. Mentoring and Tutoring: Partnership in Learning. 
2005;13(1):5–21. Available from: doi.org/10.1080/13611260500039940. 

[14] A. Seidman. College Student Retention: Formula for Student Success - Google Books. In College 
Student Retention: Formula for student success. 2005. Available from: https://books.google.com/ 
books?hl=en&lr=&id=ckk5B_ADM_YC&oi=fnd&pg=PA317 &dq=tinto%27s+(1993)+dimensions+ 
of+institutional+action&ots=n1AWj_bIj0&sig=ji 3cAzKgl-x7W2plJndOhKwJ_es#v=onepage&q&f=false. 

[15] R. Cross, D. Lowcock, J. Fiave, S. Agyeniwah, G. Kafui Annan. ‘Feeling part of a network of 
learning in health promotion’: An evaluation of a postgraduate peer- mentoring scheme in Ghana. 
Innovations in Education and Teaching International. 2019;57(2):175–185. Available from: 
doi.org/10.1080/14703297.2019.1625799. 

[16] S.A.U.H. Shah, U. Mahboob, H. Ullah. Perception of Undergraduate Students about Peer   
Mentoring. Pakistan Armed Forces Medical Journal (PAFMJ). 2019;69(6):227-32.   

[17] N.M. Mcghie. Student peer mentoring in Australian higher education: An investigation. 2012; 1–
105. Available from: https://core.ac.uk/download/pdf/37348196.pdf  

[18] S. Beltman, M. Schaeben. Institution-wide peer mentoring: Benefits for mentors. The International 
Journal of the First Year in Higher Education. 2012;3(2):33–44. Available from: 
doi.org/10.5204/intjfyhe.v3i2.124. 

[19] S. Ramani, L. Gruppen, E.K. Kachur. Twelve tips for developing effective mentors. Medical 
Teacher. (2006);28(5):404–408. https://doi.org/10.1080/01421590600825326. 

[20] D. Moher, A. Liberati, J. Tetzlaff, D.G. Altman. The PRISMA Group. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Medicine. 2009; 
6(7):e1000097. Available from: doi:10.1371/journal.pmed 1000.   

4293



[21] L. Makondo. Academics Attraction and Retention Trends at a South African University. Journal of 
Sociology and Social Anthropology. 2017;5(2):69-177, Available from: 
doi.org/10.1080/09766634.2014.11885621. 

[22] A.C. Tricco, E. Lillie, W. Zarin, K.K. O’Brien, H. Colquhoun, D. Levac, D. Moher, M.D.J. Peters, T. 
Horsley, L. Weeks, S. Hempel, E.A. Akl, C. Chang, J. McGowan, L. Stewart, L. Hartling, A. 
Aldcroft, M.G. Wilson, C. Garritty, S.E. Straus. PRISMA extension for scoping reviews (PRISMA-
ScR): Checklist and explanation. Annals of Internal Medicine. 2018;169(7):467–473. Available 
from: doi.org/10.7326/M18-0850. 

[23] D. Levac, H.O.K. Colquhoun. Scoping studies: advancing the methodology. Representing and 
Intervening. 2012;1–9. Available from: doi.org/10.1017/cbo9780511814563.003. 

[24] S. Ntombela, S. Mngomezulu. Crossing disciplinary boundaries: students’ experiences of 
facilitating a learning support programme at a South African University.  Journal for 
Transdisciplinary Research in Southern Africa. 2018;14(2):1–7. http://10.0.16.6/td.v14i2.487.   

[25] L. Berardi, B. Sanchez, G. Kuperminc. Predictors of natural mentoring relationships and students’ 
adjustment to college. Journal of Community Psychology. 2020; 48(2):525–544. Available from: 
http://10.0.3.234/jcop.22269. 

[26] R. Hall, Z. Jaugietis. Developing Peer Mentoring through Evaluation. Innovative Higher    
Education. 2011;36(1):41–52. Available from: http://10.0.3.239/s10755-010-9156-6.   

[27] J.M. Holland, D.A. Major, K.A. Orvis. Understanding How Peer Mentoring and Capitalisation Link 
STEM Students to their Majors. Career Development Quarterly. 2012;60(4):343–354. Available 
from: http://10.0.3.234/j.2161-0045.2012.00026.x.   

[28] W. McMillan. Transition to university: the role played by emotion. European Journal of Dental 
Education. 2013;17(3):169-176. 

[29] B.D. Faroa. Considering the Role of Tutoring in Student Engagement: Reflections    from a South 
African University. Journal of Student Affairs in Africa. 2017;5(2):1–15. Available from: 
https://doi.org/10.24085/jsaa.v5i2.2699.  

[30] L.M. Masehela, M. Mabika. An Assessment of the Impact of the Mentoring Programme on Student 
Performance. Journal of Student Affairs in Africa. 2017;5(2):163– 182. Available from: 
doi.org/10.24085/jsaa.v5i2.2707.   

[31] A.G. Douglass, D.L. Smith, L.J. Smith. An Exploration of the Characteristics of Effective 
Undergraduate Peer-Mentoring Relationships. Mentoring & Tutoring: Partnership in Learning. 
2013;21(2):219–234. Available from: http://10.0.4.56/13611267.2013.813740.   

4294



 

 

VIRTUAL SETUP - AUTOMATIC VIRTUALIZATION OF INDUSTRIAL 
PLANTS FOR DIDACTIC PURPOSES 

G. Soprano Machado, M. Melo de Carvalho, I. Valente de Bessa, R.L. Paiva de 
Medeiros, V. Ferreira de Lucena Jr 

PPGEE – Graduate Program in Electrical Engineering – College of Technology 
CETELI – Electronic and Information Technology Research and Development Center 

Federal University of Amazonas (BRAZIL) 

Abstract 
The ability to monitor information from an industrial plant has become a fundamental knowledge for 
future engineers and thus a necessary curriculum parameter in the Industry 4.0 era. The data coming 
and going from sensors and actuators present in the manufacturing process must be analyzed for 
decision-making in several control and command applications. This article will detail a didactic plant of 
an industrial scenario that was virtualized, and its data were treated in a distance learning platform. This 
system captures these to perform the automatic virtualization of the didactic plant. It will be shown how 
to use a learning algorithm of the process to drive student activities. 

Keywords: Industry 4.0 Education, Virtual Engineering Laboratory, Long Distance Engineering Learning.  

1 INTRODUCTION 
In recent years, the use of the Internet for teaching has increased rapidly, with that it was possible to 
perceive the development of new tools to help students learning. Among these tools, many remote 
laboratories with real and virtual industrial plants were proposed to contribute to the state of the practice 
([1], [2], [3], [4], [5]). In fact, the problem of developing simulation tools applied to industrial automation 
plants demands the study of many mathematical concepts [6]. Some of them are not taught in 
undergraduate courses. 

In addition to the Internet, other technologies such as the digital twins, modern industrial controllers 
(PLCs and microcontrollers), and communications protocols came to help the improved use of remote 
laboratories. Remote Laboratories (RLs) are software and hardware tools that allow students to remotely 
access a real or virtual experiment connected to the Internet ([7], [8]). In this work, a system called 
Virtual Setup was developed to increase the performance of a particular RL. 

Virtual Setup is a system capable of performing data acquisition from real or virtual industrial plants, and 
through communication protocols, this data arrives in a virtualization platform capable of learning how 
the plant works and showing it in a graphic model. 

The main concept used in Virtual setup is the Digital Twin (DT), where DT is a technology that can be 
defined as a duplication of objects and actual systems into a virtual environment having the ability to 
transport data, functions, and models to the digital context ([9], [10], [11]). 

In this paper, the functioning of the Virtual Setup system, its architecture, and its contribution to 
education will be demonstrated, playing the role of the student's advisor in a ladder diagram 
programming with 3D simulators environments to experiment.  

2 PROBLEM DESCRIPTION 
There is little availability of equipment or a teacher to monitor the practices necessary for student learning 
in educational institutions. That is not a particular problem from Brazil, but a situation seen in many other 
countries as well [12]. Currently, remote laboratories can be used to reduce this problem. Still, the student 
only has real-time feedback from virtualization cameras or images, but it is not possible to know if the 
proposed activity is getting it right or wrong. Consider the following situation: the student is given the task 
of separating boxes by their respective sizes, but the activity lacks information. The student does not know 
where to leave the boxes if the large box should go to ramp A or ramp B or ramp C. In this scenario, how 
do you know the right ramp for the big box? Which actuators must be activated for this process to take 
place? How long must the box stay on the height sensor to detect the correct size? 
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The problem addressed in this work can be formalized with the following question: how to automatically 
correct the programming method that the student developed for an industrial plant in his didactic task?  
This work proposes a system to solve the automatic correction of an industrial plant produced by the 
students. This platform uses the program developed by the teacher to learn the correct functioning of 
the process and continue scanning the input and output data of the student code, generating a graphic 
model that aims to show whether the student did the activity correctly or not. This experiment will use 
the inputs and outputs of virtual industrial scenarios with the PLC with Modbus communication protocol. 

3 PROPOSED SYSTEM 
The proposed system was developed with an architecture containing the following components: Control 
Element, Data Acquisition Module, and Virtualization Platform. Figure 1 shows how the elements of this 
architecture are interconnected. 

 
Figure 1. Virtual Setup system architecture. 

3.1 Control Element 
Software embedded in controllers that already exist in the industry or industrial didactic plants has the 
function of collecting process data such as input and output states to send them to the Data Acquisition 
Module – DAM. Figure 1 shows a PLC (Programmable Logic Controller) and a Microcontroller, two 
examples of industrial controllers where the control element can work. 

This paper implemented the control element in Ladder language and was embedded in a PLC that 
controls the didactic plant. This program uses a Modbus protocol access logic output that is in series 
with the contacts of each input and output of the didactic plant to monitor the plant data and transfer this 
information to the DAM. 

3.2 Data Acquisition Module – DAM 
Responsible for collecting the Control Element data and sending it to the Virtualization Platform. Initially, 
DAM communicates with the Virtualization Platform to find out which didactic plans are registered, which 
is the connection path to the chosen plant, and if it is available to the student at that moment.  

This module was implemented with the Node-RED tool, and based on the search for the registration 
carried out in the database, it will access the IPs of the didactic plants. It will perform a scan every 250ms 
to read the variables that monitor the PLC inputs and outputs. Every scan cycle, the data obtained is 
updated in the system's MySQL database.  

3.3 Virtualization Platform – VP 
The Virtualization Platform is a website that serves as an interface for student practices and allows 
remote access to its features. It was developed in PHP and JavaScript, based on the Yes It Is (Yii) 
framework. This platform uses buttons on the main page to access the following modules: registration, 
virtualization, supervision, learning, step view, and Activity Correction. 
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3.3.1 Registration Module 
This module is responsible for storing the characteristics of the didact plant, such as plant name, 
controller IP, communication port, and the names of the inputs and outputs of the teaching process. This 
data is collected through a form and is saved in the system database. 

This register was implemented using the Yes It Is (Yii) framework tools, which allows for agility in making 
the connection with the database tables, automatically coding the code structure for the MVC model 
(Model View Controller).  

3.3.2 Virtualization Module 
It is the tool that allows the student to observe each input and output of the teaching process graphically. 
This module automatically creates a graphical model with 2D objects from the information in the 
registration module; that is, with this virtualization, it is possible to monitor the programming activity 
developed by the student in real-time.  

This graphical model was developed with inputs being represented as squares and outputs as triangles. 
The red color means the off state and the purple color the on state of the inputs, while light blue means 
the off state and the yellow color shows the on state of the outputs. This view was implemented via a 
JavaScript canvas in the Virtual Setup Platform. 

3.3.3 Supervision Module  
The platform area monitors the programs executed by the student. It shows the states of inputs, outputs, 
and variables used by the PLC in the didactic plant through tables that show the updated values of the 
process. This monitoring happens when the student runs a program, and from the registered data, this 
module monitors the database to verify changes in the teaching process. The implemented table was 
generated with two columns, the first with the variable names and the second with these variables' states 
(0 – OFF and 1 - ON). 

3.3.4 Learning Module 
This module was developed to learn the operation steps of the didactic plant. If the teacher passes a 
programming activity to the student and already has the program to run this activity, then learning starts 
when you activate this module of the operating steps of the didactic task. 

This learning process operates from the storage of input and output states; when there is a variation in 
these states, the step name will be called. Therefore, each didactic plan can be learned as long as its 
operation is correct at the time of learning. Figure 2 shows how the learning algorithm of the didactic 
plant works. 

 
Figure 2. How the learning module works. 

The first column of the table shown in Figure 2 is the names of the inputs and outputs of the didactic 
process. When the learning module is activated, it performs a first comparison with a Standard Step, 
where the states of this Step are with all elements in logic level – 1 (on). When there is a different 
variation of this Default step, the learning module algorithm starts to compare the operation of the 
didactic plan in real-time. When there is a variation between the previous Step and the current Step, the 
current Step data is stored. In Figure 2, the red and green borders are an example of variation between 
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the previous Step and the current Step. The algorithm ends its learning when it finds a sequence of 
repetitions between the steps. A path of steps is stored for the student to follow from that moment on 
when executing their activity. This algorithm was implemented in PHP with the help of Javascript, 
performing page updates in a certain area.      

3.3.5 Step View Module and Activity Correction 
This module consists of visual monitoring of the programming performed by the student, where the list 
generated with the learning algorithm is used to check which Step the student is at that moment and if 
he is on the right or wrong path. Therefore, this module can only be activated if the learning of the 
didactic plant is carried out.  

Its implementation uses a database table to store the steps, where each row of this table represents a 
step learned by the learning algorithm. During the program's execution, each Step already known is 
shown in the form of squares, and as the student program is executed correctly, a blue circle moves 
through the steps following the process. As the student does something Step wrong, the circle turns red 
and stops at the last Step hit by the student. 

4 EXPERIMENT PROCEDURES 
A scenario was created to demonstrate the functioning of the virtualization and correction of a didactic 
process in Virtual Setup, so that the student could check their developed program. For the learning and 
revision of the student's activity to take place, a program for the correct functioning of the didactic plan 
was also created, simulating the program developed by the teacher. The next topics show the steps of 
this demonstration. 

4.1 Didactic Plants and Development software 
The didactic plant used in this experiment was developed in the Factory IO software to simulate the 
didactic plant used by the student and the ladder programming of the student and the teacher were 
developed in the Somachine basic software.  

 
Figure 3. Simulated didactic and the control element. 

Figure 3 shows the simulated didactic plant used by the student at the time of their activity and the 
control element that was implemented in ladder language using Modbus variable outputs in each input 
and output contact without interfering with the original program in the plant. 

The scenario of this plant has an industrial conveyor belt with a product diverter for a ramp and four 
optical sensors, a pushbutton for START, and another for STOP. 

The proposed activity for the student will be to develop a program that, when pressing the START button, 
the product must be placed on the conveyor belt. Then when passing through the optical sensor, trigger 
the diverter so that the product falls on the ramp; after the product falls, the diverter is deactivated later 
5 seconds. 
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4.2 Registration 
The proposed didactic plant was registered in the Virtualization Platform with the following parameters: 
the plant IP was entered with the loopback IP, as the test of this experiment will be run on the local 
computer, with port 502 (default Modbus) and the names of each input and output of the process.   

4.3 Virtualization 
The virtualization module generated the proposed graphic model so that the student could follow their 
activity, as shown in Figure 4. It is also possible to observe that the graphical model was generated with 
the same number of inputs and outputs as the didactic plant. 

 
Figure 4 - Virtualization of the didactic plan. 

4.4 Steps view  
After the learning algorithm had learned the didactic plant proposed for the student, a correct operation 
program was executed to verify if the blue color circle passed in each Step according to the plant 
learning. Figure 5 shows the Steps created and the circle blue. Figure 6 shows another program 
development with a malfunction inserted to check if the errors were detected by showing the red circle 
in the last correct Step. 

 
Figure 5 - correct program operation. 

 
Figure 6 - program with malfunction. 

5 CONCLUSIONS 
The objective of automatically correcting the Ladder language programming activities performed by the 
student was achieved. The learning program performed correctly by running the developed algorithm. 
The automatic virtualization was obtained, always keeping the number of inputs and outputs of the 
didactic plan equal to the number of objects of the graphical model that represented the process. 
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This article's main contribution was the methodology of the learning module of the Virtual Setup system, 
where this method manages to save the correct steps for the operation of the didactic plant and can be 
integrated with other remote laboratory platforms.   
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Abstract 
This paper presents an in-class exercise aimed at exploring inductive skills of students from the Master 
Degree in Tourism Management and Planning at Universitat de València (Spain):  The aim of the exercise 
is to explore Locavorism behaviour, a consumer ideology which makes consumers (as locals and/or 
tourists) to prefer to buying local product. This is done inductively, through in-depth interviews made by 
students (in a cross-subjects schedule). Students reported their own behaviour as Locavores or not and 
depicting their own behaviour accordingly to the nature of the statements corresponding to Consumer 
behaviour: a multidimensional behaviour, rich and complex, The exercise learning outcomes were: a) 
apply the value concept as benefits vs. costs to interpret the problems and barriers for individuals to act 
as locavores, and b) experience the role of interviewer for practicing qualitative research. 

Keywords: Locavorism, consumer behaviour, qualitative techniques, in-depth interviews. 

1 INTRODUCTION 

Marketing is a body of knowledge were experiments with students in their daily life is easy to conduct; 
we are all consumers; therefore, Marketing and Consumer Behaviour are elsewhere [1]. Accordingly, 
inductive knowledge on Marketing and Consumer Behaviour is often proposed in undergraduate and 
postgraduate programs.  

This paper presents an in-class exercise aimed at exploring inductive skills of students from the Master Degree 
in Tourism Management and Planning at Universitat de València (Spain):  https://www.uv.es/uvweb/master-
tourism-management-planning/en/master-s-degree-tourism-management-planning-1285879606943.html 

The subject where the exercise took place is Tourism Consumer Behaviour (4 ECTS) and the exercise 
was aimed at exploring a relatively new topic in Tourism Consumer Behaviour Research: Locavorism 
[2] through in-depth interviews made by students (in a cross-subjects schedule): student A interviews 
student B. 

2 CONCEPTUAL FRAMEWORK: CONSUMER BEHAVIOUR AND LOCAVORISM 
Notably, consumer behaviour is a central sub area of research in Marketing (e.g. [3], [4]). It is a fieldwork 
where students’ knowledge on factors affecting human behaviour (personal, social, cultural aspects…) 
helps in understanding the way people act in a marketplace. Following [5], consumer behaviour is more 
than buying things; it also embraces the study of how having (or not having) things affects our lives and 
influence the way we feel about ourselves and each other. Formally stated, consumer behaviour is 
“concerned with all activities directly involved in obtaining, consuming and disposing of products and 
services, including the decision processes that precede and follow these actions” [6]. 
In particular, the analysis of consumer behaviour in the tourism industry has increased in the last decades 
(e.g., [7], [8]). Multiple academics and professionals, from sociologists to marketers, have focused on 
consumption as one of the pillars of globalized tourism [9]. The key reason is the relevance of 
understanding which are the main characteristics of the buying-decision process in tourists and the driving 
factors that influence this decision for travelling [10]. 
One of the most popular and growing trends in the analysis of consumer behaviour (and also in the study 
of tourist purchase behaviour) is local food consumption [11]. And this has happened in various parts of 
the world. The phenomena is named with the neologism “Locavorism”. Locavorism is understood as a 
consumer ideology (or set of normative beliefs shared among a group) which makes consumers (as locals 
and/or tourists) to prefer to buying local products [2]. 
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Far from being a completely new phenomenon, as a research trend Locavorism has been experiencing 
recently significant grow. Among potential reasons, this occurred as a consequence to the 2008 
recession (which favoured local production instead of globalized brands), and the Covid-19 pandemic 
(which appears to produce a consumer shift towards ethical issues, such as favouring local products as 
a way to contribute to reducing the footprint, to mitigate climate change issue and to economically 
support the local economy and producers.  

In this context, a new type of consumer has emerged, advocating the benefits of local food according to 
their health consciousness and their concern for the environment and the local economy. They are proud 
of their choice and declare themselves “locavores” [12]. Therefore, understanding what motivates 
individuals to buy local food may provide insights about their characteristics what they are seeking from 
the food they purchase.  

For tourists, Locavorism is related to a certain county-of-origin effect, which is an attitude of dual nature: 
rational-emotional [13], which is in turn related to place attachment as the affective link that people 
establish with specific environments where they have a propensity to remain (because of re-visitation) 
and where they feel comfortable and safe [14]. Recent research points up that the affection that an 
individual has for a place provokes strong emotions [15]. These have an influence on consumer’s 
behaviour such as word of mouth recommendation that leads to speaking about a place as a touristic 
destination [(16], [17]). The food consumption activity at the destination is a significant part of the overall 
experience. The eating moment can contribute to meaningful experiences, due to the epistemic value 
derived from discovering new flavours, tastes, ways of cooking, etc. Also small and insignificant 
interactions with locals (waiters, chefs, or diners) which take place during the tourist journey. The 
accumulation of these can lead to a feeling of “sense” contributing to a greater satisfaction, and to 
repetition or/and active recommendation, both for tourists [18] and for residents ([16], [19]). 

All locavores (either tourists or locals) by definition share common core beliefs with Locavorism, being 
defined by three dimensions [2], namely: 

• Lionization: Among locavores, a core belief is that local (vs. non-local) foods possess superior 
taste and quality; as an essential part of their ideology, they lionize the foods themselves as 
intrinsically superior. Inferences of local food superiority. 

• Opposition: locavores are against wholly globalized brands, very strongly associated with fast 
food industry.  

• Communalization: They also favoured local communities and cooperatives of production and 
distribution.  

3 BACKGROUND ON THE SUBJECT AND THE CONCEPTUAL EXERCISE  
For the subject Tourism Consumer Behaviour in the Master program, the students should gain basic 
knowledge on both general (process of adoption, factors affecting consumer behaviour, etc.) and 
specific understanding (in this case, to better know Locavorism as a practice).   

The subject Tourism Consumer Behaviour (TCB) is a semester subject belonging to the module of the 
speciality of Tourism Business Management, which is taught in semester 2 of the Master's Degree in 
Tourism Management and Planning. Students from the Master have different nationalities and different 
backgrounds. The Master program is scheduled in 60 ECTS, were 12 ECTS corresponds to an 
internship and other 12 ECTS to their final Master Thesis.  

As part of the final assessment of the subject Tourism Consumer Behaviour, students are asked (on 8 
weeks) to perform 10 practices for a score of 30% of their final grade, the remaining being an Individual 
essay (30%) and a final exam (40%). In course 2020-21, one of these practices was the exercise 
described in this paper. After receiving theoretical classes on Tourism Consumer Behaviour and 
Locavorism, students were asked to undertake in-depth interviews in a cross-subjects schedule: student 
A interviews student B, and vice versa.  

More precisely, these were the steps followed in the exercise: 

1 The guest Speaker (expert in Tourism Consumer Behaviour Research) presented briefly the 
concept of Locavorism, and the instructor explained the in-depth interview technique [20], as a 
way of enabling to obtain primary and rich information on human behaviour, here, Locavorism as 
a consumer behaviour.  
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2 Students were split in 2 groups (Group A were interviewers, and Group B were interviewees). 
They were given 1 hour long to follow the protocol and collect information (group A on group B), 
asked to record or take notes. Students uploaded their work on BBC platform. 

3 A pooling of information was done with both the instructor and the guest speaker in class, orally 
with all students.  

The protocol of the in-depth interviews includes the following questions:  

Would you define yourself as a locavore?  
[  ] Yes  [   ] No 
If yes: 

1. Which type of products you tend to buy and consume when behaving as a locavore? 
2. Do you remember when you started to behave as a locavore? Can you tell us a bit more about 

when it was, about the context, about what was pushing you to behave as such? 
3. Why do you actually behave as a locavore? What does it mean to you to behave as a locavore? 
4. Which are the main reasons and benefits incentivising you to behave as such? 
5. Have you ever had experienced problems and barriers in behaving as a locavore? 
6. Do you also think that behave as a locavore can have some contraindications and produce 

negative effects/cost to someone? 
7. Do you tend to behave locavore just when you are in your place/country of residency, or also when 

you travel to different places? 
If no: 

1. Why don’t you practice Locavorism? What are the main reasons for not behaving as such?  
2. Will you see yourself in the future acting as locavorist? 
3. How do you see people acting as locavorists? Are there any values behind this consumer 

behaviour that you don’t share? 

Finally, some personal information was asked (gender, age, level of education, employment status), and 
“Few words to describe your main personality traits”. 

4 RESULTS  
In total, 8 in-depth interviews were conducted. Table 1 shows the main descriptors of the sample of 
students, coded from S1 to S8. It can be observed that 5 of the 8 students consider themselves as 
locavores. 5 of them are female, and the majority are between 22 and 27 years old. 50% of the students 
have a bachelor degree and the rest a master degree, and most of them are unemployed. 

Table 1. Profile of the students that were interviewed in the exercise. 

Student Gender Age Education Employment status 
LOCAVORES 

S1 Male 27 Bachelor Degree Unemployed 
S2 Female 22 Bachelor Degree Unemployed 
S3 Female 22 Bachelor Degree Unemployed 
S4 Female 38 Master Degree Employed 
S5 Female 22 Bachelor Degree Unemployed 

NON-LOCAVORES 
S6 Male 23 Master Degree Unemployed 
S7 Female 26 Master Degree - 
S8 Female - Master Degree Unemployed 
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Specifically, students acting as interviewees were asked to fully transcribe the verbatim of the interview, 
whilst students acting as interviewer were asked to write a short report commenting on their task as an 
interviewer. 

Regarding the methodological procedure to extract knowledge from the students’ reports, following how 
to obtain outcomes of qualitative techniques ([21], [22]), a content analysis method was adopted. The 
aim was coding the information into Q1 to Q7 for locavores and Q1 to Q3 for no locavores (according to 
the items in the questionnaire). The aim was to outline categories in accordance with the literature ([2], 
[11], [23]). A summary of the responses of the first group of students (locavores) is depicted in Table 2, 
and the responses of the second group (non-locavores) is shown in Table 3.  

Table 2. Summary of the responses of the students (locavores). 

Questions Responses 
Q1. Which type of 
products you tend to buy 
and consume when 
behaving as a locavore? 

S1,4,5- Virgin extra olive oil. Rice. Fruits, apiculture and vegetables (e.g., oranges, 
artichokes, tangerines). Summer: Horchata (local natural root beverage form 
Valencia) and fartons (local pastries). 
Meat. 
S2, 3- Local foods in the city. 

Q2. Do you remember 
when you started to 
behave as a locavore? 

S1,3- Family education and traditions to buy local foods. 
S2- Local recommendation. 
S4- Childhood experience (grew up in the countryside), enjoyed the food prepared 
by local products. Meet a farmer who dedicates to the environment friendly 
agriculture, especially orange farming in Valencia. 
S5- Left the local city and miss the local products originated from their country. 

Q3. Why do you actually 
behave as a locavore? 
What does it mean to you 
to behave as a locavore? 

S1- Consuming products that have been produced in my locality. A new way of eating 
that we should introduce into our day to day. It is not only consuming products from 
my locality but also consuming local products when I travel abroad. 
S2- One way to know a new culture, a new country is trying the local dishes, the local 
food. 
S3- Buying and consuming local food. Local food (fruit, vegetables, meat, and fish) 
is much healthier and more ecological than the food that is sold in supermarkets. 
S4- Consuming quality products and also contribute to local economy and maintain 
this system for long term. 
S5- Passion to the local food and the love and pride for his/her city. Help the economy 
of the city. 

Q4. Which are the main 
reason and benefits 
incentivising you to 
behave as such? 

S1- Local products are healthier, more fresh and tasty products. Help the economy 
of his/her locality. Positive sentiment helping the development of the small 
businesses. Reduce environmental pollutions (less transport). 
S2- Know the place or new places that people will be visiting or will be traveling. 
Support or to help the local people, the local restaurants, the local little companies. 
S3- Locavore is healthier for everyone and also more environmentally friendly. 
S4- Obtain high quality products which taste better, more fresh and more nutritious. 
The indirect benefit owing to this consumption behaviour can include supporting small 
framing, strengthening local economy and contributing environment conservation. 
S5- Strong affinity toward local foods. 

Q5. Have you had ever 
experience problems and 
barriers in behaving as a 
locavore? 

S1 and 3- More expensive. Difficult to find local products. 
S2- Normally people who is risky for example, try this food in the countries or in the 
new places they are visiting. Sometimes you don't have the chance to know, how is 
the process of preparing this kind of dish for example in a new city, maybe they can 
use some ingredients with which you are not tolerant. 
S4- Are seasonal, difficulties to have certain favourites for long stretches of the year 
(especially, fruits). Regionality, not all of his/her favourites fruits and veggies are now 
grown within their city. 
S5- Negative experience resulting in suspicious of local food safety and sanitation. 

4305



 

 

Q6. Do you also think that 
behave like a locavore can 
have some 
contraindications and 
produce negative 
effects/cost to someone? 

S1- Higher monthly expenditure. The lack of other necessary products in the 
Mediterranean diet if we don’t buy local products. 
S3- Only the expensive price in comparison to Supermarkets. 
S4- The market price as locally grown products are normally more expensive 
because farmers and businesses who produce in smaller quantities typically incur 
higher costs associated with growing, producing and distributing their goods. 
Locavorism may not be viable for all environments although local food may be 
beneficial for overall nature. 
S5- Resistant to cheap local chicken for a long time. Only choose the brand she/he 
trust. 

Q7. Do you tend to 
behave locavore just when 
you are in your 
place/country of residency 
or also when you travel to 
different places? 

S1,2,3,4 - Behave locavore always I travel. It is a different way to get to know and 
explore the culture of the country.  
S5- Sense of reliability on local products, but it depends on the price of the local 
products. 

Table 3. Summary of the responses of the students (non-locavores). 

Questions Responses 
Q1. Why don’t you practice 
locavorism? What are the 
main reasons for not 
behaving as such? 

S6- Save time and effort by shopping at the supermarket rather than the local 
markets. More expensive. 
S7. Love different cultures and knowing new things. Learn and live the experience 
that a new place can bring ours.  
S8- It’s difficult to find local products. Preference for local things originated made 
in his/her country. It’s difficult in some cases to know the origin of the product. 

Q2. Will you see yourself in 
the future acting as 
locavorist? 

S6- I will practise Locavorism as I will have a job, more money, car and different 
facilities. 
S7- No. Not totally. 
S8- Probably, trying to pay more attention on the local products. 

Q3. How do you see people 
acting as locavorists? Are 
there any values behind this 
consumer behaviour that 
you don’t share? 

S6- Personalized consumer service that a local people of your neighbourhood can 
give you something that big supermarkets cannot give you most of the time. 
S7- The personality of each one and other factors. 
S8- It’s good for them if they want to support their communities. 

On the one hand, results reflect those students that define themselves as a locavore highlighted fruits 
and vegetables (e.g., oranges, artichokes, tangerines) as the type of products they tend to buy and 
consume when behaving as a locavore, as an illustrative example shows: “when it comes to buy fruit 
and vegetables, I go to the greengrocer's two streets down from my house. And I also buy all the meat 
from one of the local butchers because I like it more than supermarkets meat”. In addition, another type 
of products derived from this behaviour are rice, meat, virgin extra olive oil, and other local products in 
the city and in their country of residence. The type of product also depends on the zone of the city, as 
indicates one of the respondents: “for example, in the city where I am from each city has some kind of 
food, so, some dishes can be different from each part or the country, for example the food of the north 
of Peru is different of the food of middle of Peru, there another different in cost of Peru or the jungle”. 

According to the moment when they started to behave as a locavore, the majority argued that the 
motivation was transferred by their relatives (i.e., family and friends). In this sense, they remember to 
start to be locavores when they were children. For example, some of the respondents asserts: “I think 
I've always been a bit of a locavore. Since I was little my mother bought local products very often. Also, 
my grandparents had a farm with animals and fields where they grew fruits and vegetables. Every 
summer I went to visit and help them grow food; they were great summers! I think that this is the main 
reason why I continue to consume local products today”, and continues indicating: “I think the main 
factor that has driven me to buy this type of products are my parents and also what I said before, the 
fact of living in a "village"”. Another respondent empathised the first time he/she became a locavore was 
in a trip motivated for a friend. Furthermore, other respondents consider that the consciousness and 
preferences of consuming locally produced products were derived from his/her childhood experience as 
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he/she grew up in the countryside and he/she very much enjoyed the food prepared by local products, 
particularly the seasonal fruits which were very fresh, sweet and nutritious. Therefore, it was very natural 
for him/her to seek or buy locally grown products, mainly due to the quality of products. 

All of the respondents define a locavore as the person who consumes food that is produced in the same 
area of living. That is, behaving as a locavore is buying and consuming local food. However, some of 
them consider that “it is not only consuming products from my locality but also consuming local products 
when I travel abroad, such as pasta when I went to Milan or chocolate when I went to Switzerland”. 
Hence, they are willing to consume quality products. They also contribute to local economy, maintain 
and prolong this system in time. That is the reason why they behave as a locavore. In addition, such 
behaviour is considered healthier for everyone and helps reduce environmental pollution, as an 
illustrative example: “The direct benefit is to obtain high quality products which taste better, more fresh 
and more nutritious. The indirect benefit owing to my consumption behaviour can include supporting 
small framing, strengthening local economy and contributing environment conservation”. However, the 
main contraindication detected has been the high price of the local product. For example, one of the 
respondents argued that “the market price as locally grown products are normally more expensive 
because farmers and businesses who produce in smaller quantities typically incur higher costs 
associated with growing, producing and distributing their goods”. Therefore, Locavorism may not be 
viable for all environments, although local food may be beneficial for overall nature. 

On the other hand, students that declare that they do not consider themselves as locavores argued, for 
example, the following: “I always go to supermarket, such us Carrefour Mercadona, Alcampo… because 
I can find everything there, while if I go to local markets, I need to visit 3 or 4 markets to find everything 
that I need. To me is more convenient to go big supermarkets as I save time and effort.” Non-locavores 
stand out as passionate about different cultures and constantly knowing new things. Another reason for 
not being locavores is their strong preference for products originating in this country of origin. Some of 
the respondents consider that could act as locavorist in the case of their conditions would be better in 
terms of economic (e.g., to spend more money in local food), time and diverse facilities. Despite this, all 
of them appreciate this behaviour, which has different benefits such us, it helps the local families, the 
environment and at the same time, you have a close relationship with the owners of the local markets. 

5 CONCLUSION AND OUTCOMES OF THE EXERCISE  
The learning outcomes of the exercise correspond to recent systematic literature review done in 
marketing and management education journals [24], which recommends evidence-based best 
pedagogical practice. Indeed, doing by one-self a task is the best way to learn both the process and the 
result of a given work.  

As a result, the in-class exercise brought knowledge, not only for students, but also for the paper’s 
authors (all of them researchers in Tourism Marketing). On the one hand, the learning outcomes 
obtained by students are:  

1 Understand the dimensions (i.e Lionization, Opposition and Communalization) associated with 
locavores’ behaviour. In third step of the exercise, part of the final in-class discussion reported 
how the three dimension proposed on the Locavorism scale [2], were dominant or not in their 
reports. Students were able to find, in their own words, aspects of the three of them.   

2 Identify personal, social and cultural underpinnings of locavores behaviour. Results have revealed 
that the knowledge of new cultures, the consumption of healthier and more ecological products, 
and the contribution to the local economy are some examples of motivations for being locavore. 
Additionally, findings have shown that this behaviour can be a characteristic, not only in residents, 
but also in tourists in a particular geographical area. 

3 All of them provided a clear explanation about what is locavorism, which shows that, after the 
theoretical introduction and the exercise, they have understood this concept.  

4 Apply the value proposition as benefits vs. costs to interpret the problems and barriers in 
preventing individuals to act as a locavore. Answers from questions 4, 5 and 6, where associated 
with the value concept [25], understood as the utility derived form a given consumption act 
(purchasing or acting, product or service) where the subject conducts a mental trade-off between 
what is gained and what is sacrificed. Consumer Value is one of the main topic students from 
TCB subject are introduced to. When pooling the information gathered in phase 3 of the exercise, 
students realized how some of their statements reflect both benefits and sacrifices in their 
behaviour as Locavores, and they were therefore able to connect it to the Value concept. Some 
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of the statements were also coherent with recent literature on the cultural understanding of dining 
at restaurants, through the value concept [26]. 

5 Experience the role of interviewer for practicing qualitative research. Students wrote a short report 
commenting on their task as interviewers, and they were responsible of the development of the 
interview. They had to prepare it, to conduct the interview and to transcript the whole conversation 
of it. All this process, together with the preparation of a report, provided them a clear knowledge 
about the concept of Locavorism, and also new insights about the complexity of developing a 
qualitative research. 

On the other hand, the exercise was also relevant for the authors research interests, related to Tourism 
Consumer Behaviour. Management and Marketing are the disciplinary background for all four authors 
or this paper, and there is also a contribution for researchers on Marketing (the authors and others). 
Indeed, the eating experience for locavores is evidence to be a hospitality experience suitable and 
appropriate for researching value in service settings, especially on its intrinsic and emotional aspects.  

Moreover, methodologically, to approach a new field of research, as Locavorism is, the literature 
recommends starting with qualitative research, in an explorative aim [20], to better understand the 
phenomenon, before undertaken quantitative research (survey in most of the cases). Accordingly, 
another outcome derived from this exercise for the authors was the discussion on the best Conceptual 
Model (see Figure 1) to be tested eventually in a further step. Indeed, most of the content expressed by 
students highlighted the complexity and richness of Locavorism as a behaviour. As a result, 
methodologically, for further quantitative analysis there is a need of considering a multidimensional 
approach to Locavorism behaviour. Also moderators related to demographic and socioeconomic 
variables were discussed among authors as relevant, through multigroup analysis when performing 
Structural Equation Modelling (SEM); all this to assess the highly volatile nature of this behaviour, which, 
according to some of the interviews results (“I really don’t know the moment, the exact moment, but I 
would say that since I was little, I started to consume this type of products”; “I think I have always been 
a bit of a locavore”), changes from person to person and even from moment to moment for the same 
person, which is in accordance with Locavorism literature (e,g. [2], [12]). Figure 1 shows the potentials 
model:  

 
Figure 1. Proposal of a conceptual model for future research. 

This paper (and the in-class exercise) has provided evidence of the easiness of suggesting inductive 
knowledge for students in Marketing, as we are all consumers in our daily life. We hope it has also 
suggested pedagogical recommendations for educators in areas such as management and Marketing 
for more evidence-based teaching [24]. We encourage faculty members for additional research with 
similar procedures, for increasing the interest for pedagogical research. 
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HOW TO DEVELOP INTERCULTURAL SENSITIVITY IN 
MULTICULTURAL TEAMS FROM SOUTH EASTERN EUROPE  

Hristina Sokolova 
University of Ruse (BULGARIA)  

Abstract  
One of the biggest challenges in current education and team management in South Eastern Europe is 
developing intercultural sensitivity. The region has become more and more open to foreign employees 
from neighbouring countries. Even though intercultural contacts have been extensive because of our 
common history, there is still more to work on in terms of intercultural sensitivity. 

The proposed paper presents a description and analysis of preparing and executing an intercultural 
training seminar for citizens from the following countries: Croatia, Germany, Romania and Serbia. The 
goal of the seminar was to create a team-like experience for each of the participants and help to learn 
how to predict social norms and behaviours in the participating countries. The trainer provided necessary 
information from virtually based intercultural analysis tools. 

The seminar showed that this type of intercultural training has promising results in raising awareness of 
the other and giving practical tools to predict and adapt behaviours. Some aspects of the training need 
improvement but the approach generally has a lot of potential for future development. Significant 
strength of the approach is the potential for applicability in various educational situations, both at school, 
university, work or when learning on one's own. 

We believe that there is potential to develop intercultural training courses and increase intercultural 
sensitivity with the help of various virtual information sources. 

Keywords: intercultural communication, virtual learning, intercultural training, cultural diversity, 
multicultural teams.  

1 INTRODUCTION  
The new opportunities for working abroad or collaborating with foreign partners present challenges for 
both partnering organizations. Our previous experience conducting intercultural training seminars 
demonstrates that both schools and businesses can benefit from increasing intercultural sensitivity 
among their workforce or students. With global mobility, it is unavoidable to come into contact with 
people from different cultures. The following paper describes and analyzes our experience planning and 
executing an intercultural training seminar.  

2 METHODOLOGY 
Citizens from Croatia, Germany, Romania, and Serbia were invited to attend the seminar. The seminar's 
goal was to provide each participant with a team-like experience while also teaching them how to predict 
social norms and behaviors in the participating countries. The trainer provided the necessary information 
based on the virtual intercultural analysis tools The Culture Crossing Guide and and Richard Lewis’s model 
of cultural types crossculture.com. The lecturer provided additional methodical materials of their own.  

3 RESULTS 
We examined the practical experience acquired in preparing and executing an intercultural training 
seminar for citizens from four Danube region countries: Croatia, Germany, Romania and Serbia during 
an international project as a part of the Erasmus Programme in Germany. Traditional training practices 
such as language training or computer skills provide insufficient improvement in communication 
competences in the context of intensive migration processes into and out of the EU, as well as between 
member states. The key factor for success in developing intercultural competence for all ages is a 
multidimensional training approach that combines interactive methods (group discussions and role-play) 
and inter-thematic tasks when students practise analytical skills. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4311



 

 

3.1 Learning targets  
The seminar was completed in a group of twelve participants from four countries – four Germans, four 
Romanians, two Croats and two Serbians. The seminar had to achieve two primary goals and a number 
of secondary goals Primary goals were the following: 

1 Being able to predict social norms and behaviours in the Danube region based on the information 
from the intercultural analysis tools.  

2 Being prepared what to expect from the host country without knowing its official language and its 
cultural heritage.  

Secondary goals included the following targets: 

a) To learn to differentiate between one’s own culture and a foreign one. 
b) To feel comfortable when encountering foreigners in their own country or when travelling abroad. 
c) To be at ease when communicating face-to-face with people from another country. 
d) To develop teamwork and cooperation skills when working in an international team. 
e) To gain confidence in meeting people from all ages and origins. 
f) To start professional or personal relationships with foreigners easily. 
g) To reduce prejudice and challenge stereotypes about neighbouring countries. 

The working language was English, and the seminar lasted 120 minutes. It was delivered in the form of 
an interactive presentation that included a controlled discussion, a lecture section, and tasks that tested 
the newly acquired knowledge. The seminar was deemed successful if the participants were able to 
correctly predict social norms and behaviors without knowing the local language (s). 

 
Figure 1. Illustrative chart from the seminar’s presentation [2] 

3.2 Learning stages  
Stage 1. Brainstorming the notion of “the Other”: Who is that? Why are they different from us? Is being 
culturally different the same as being “the Other”? How do participants define their own cultures and 
foreign cultures in comparison? The lecturer had to initiate a series of responses from participants in 
order to stimulate the brainstorming. 

Stage 2. Getting acquainted with video materials and participating in a discussion. Participants were 
required to view a 15-minute video clip of a social experiment in Bulgaria in which a man loses his wallet 
in the street and the reactions of strangers to the situation are recorded. 
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Participants discussed the video's content from their own national perspective. The task required them 
to become acquainted with the concept of cultural differences and how they influence behavior. The 
differences between their cultures and Bulgarian culture were successfully identified by the participants. 
They correctly identified both individual behavioral characteristics as well as cultural differences. 

Stage 3. Theoretical training in the Richard Lewis model of cultural types (30 minutes) – 
linear-active cultures, reactive cultures and multi-active cultures [1].  

 
Figure 2. Richard Lewis’ model of cultural types 

R. Lewis’ model is characterized by 3 main cultural types based on their communication style. Each type 
gradually flows over into the other as depicted in the Fig. 2. Linear-active type includes cultures that are 
task- and results-oriented, they are highly organized planners, do one thing at a time, truthful rather than 
diplomatic, stick to logic rather than emotions, prefer not to use connections to achieve their goals and 
consider written communication as more valuable. These are countries mostly in Western, Northern and 
Central Europe as well the USA. Multi-active cultures comprise of characteristics like being talkative and 
impulsive, relying on feelings to make decisions, being relationships oriented, doing many things at the 
same time, relying on dialogue, sticking to emotions rather than logic, prefer to use connections to 
achieve goals and value spoken arrangements more than signed contracts. Multi-active cultures include 
countries like Spain, Italy, Brazil, Mexico, Saudi Arabia and Bulgaria. Reactive cultures prefer to listen 
and observe, they are consensus oriented, do one thing at a time to perfection, focused on speech 
analysis, stick to context and environment, prefer to harmonize connections than compete, value non-
verbal communication more than verbal [2].   

The concept of cultural classification charts piqued the interest of the participants. When given real-life 
examples, they quickly learned how to distinguish the three major types of cultures.  

Stage 4. Working in teams with information cards (3 teams with 4 cards each) based on intercultural 
analysis tools like guide.culture-crossing.org and www.crossculture.com, as well as lecturer’s own 
materials. Information cards contained the following data: country’s name and flag; general information 
(population number, language (s), etc.); culture and communication (greetings, communication style, 
eye contact, ideas of time, personal space and touching, gestures, taboos), cultural characteristics 
according to R. Lewis [3], [4]. The information cards contained data about all countries along the Danube 
river: Germany, Austria, Hungary, Serbia, Croatia, Romania, Bulgaria, Moldova and Ukraine. The 
reason for this choice was the shared cultural space of Danube countries. Cultures along the Danube 
River have certain similarities and have experienced extensive trade and political connections in the 
past. We also included Slovenia, Greece and Turkey as a part of South Eastern Europe and because 
they also share certain cultural similarities. Our goal was to see how participants will be able to 
differentiate countries they are familiar with from the point of view of R. Lewis’ cultural model.  
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Stage 5. Answering questions/statements about the above mentioned countries with “True” or “False”. 

The information cards were designed by the lecturer. The main challenge was to create a format that 
was easy to read and understand for everyone. Participants were given the opportunity to provide 
feedback on the content and its dependability. The majority of people shared while most people agreed 
that the information was correct, some people noticed a few discrepancies that needed to be fixed.  

 
Figure 3. Information card for intercultural analysis 

3.3 Teaching methods  
During the seminar, we used a variety of methods. The main goal is to complete a set of tasks in groups. 
It was aided by an initial brainstorming phase, followed by a discussion of video material, and concluded 
with an analysis of information cards (case study). The goal was to practice teamwork in an unfamiliar 
setting with people from various backgrounds and mother tongues. Participants were asked to form 
mixed groups, with each nation represented once in each team. Four groups were formed. The lecturer 
distributed the materials in such a way that at least one of the countries for analysis was not the home 
country of one of the participants. 

The first assignment was for the teams to compare each set of countries using the previously mentioned 
communication elements (greetings, communication style, eye contact, ideas of time, personal space 
and touching, gestures, taboos, cultural characteristics according to R. Lewis) and classify them (linear-
active, reactive and multi-active). Participants managed to classify countries correctly, where they 
evaluated Germany, Austria and Slovenia as linear-active cultures and the others – as multi-active 
cultures.  
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The second assignment was to place the countries in Lewis' communication model. Participants were 
able to distinguish whether a given country's communication style was, for example, linear-active, multi-
active, or reactive, and to position the countries close to the correct placement on the Lewis chart. The 
most difficult aspect was distinguishing between the subtle differences between cultures. 

The third assignment was to answer questions about statements presenting everyday behaviors in the 
previously presented countries with "True" or "False." This was the most difficult task for participants to 
complete because they had to make actual predictions about behaviors with very little knowledge of the 
country. Positively, they were able to correctly answer the majority of the statements. 

Table 1. Statements requiring “True” or “False” answers. 

Statement True or False 
1. Bulgarians would nod their head when saying YES. This represents their indirect 
communication style.  

F 

2. Slovaks prefer not to interrupt a conversation because they tend to shy away from talking in 
general.  

T-F 

3.  When in Croatia avoid talking about the war in Yugoslavia and the domination of Serbs in the 
Balkans.  

T 

4. Romanians a very punctual – they expect compliance to schedules even in private life.  F 

5. In Germany direct eye contact between speakers is preferred because it shows their mutual 
respect and admiration.  

T-F 

6. Ukrainians strongly identify with Russian culture, therefore they are inclined to analyze 
objectively and plan for the future.  

F 

7. In Hungary the space between speakers depends on their social status – the higher in social 
hierarchy, the more arrogant and confrontational you can be. 

T-F 

8. Serbians are very direct in their communication style which results in common confrontations 
between speakers. This represents them as a reactive culture.  

F 

9.  Austrians respect the protection of private life and spaces. That’s why during a conversation 
they stay at an arm’s length of each other.  

T 

3.4 Participants’ feedback  
We distributed a feedback questionnaire at the end of the seminar to assess overall satisfaction with the 
workshop. It was necessary to determine the following: the most and least valuable about the workshop; 
degree of satisfaction with the relevance of participants’ workshop contents, quality of teaching 
materials, quality of teaching methods, workshop venue/facilities, organizational arrangements for and 
during the event, date and duration of the workshop; what topic(s) or theme(s) they would like to be 
addressed at the next intercultural workshop; additional opinions; optional details (name, country, 
institution, e-mail). 8 out of 12 participants filled in the questionnaire. Results of the feedback 
questionnaire revealed that two thirds of participants were very satisfied, while 12.5 percent were 
somewhat satisfied, and 12.5 percent were neither satisfied nor dissatisfied. The Lewis cultural types, 
the opportunity to practice teamwork, and the accessibility of taught material were the most valuable 
aspects of the seminar. A quarter of participants were dissatisfied with the length of the lecture 
component and the lack of access to all information cards for proper country classification. Rating the 
level of satisfaction with the relevance of workshop contents, quality of teaching materials, quality of 
teaching methods, workshop venue/facilities, organizational arrangements for and during the event, 
date and duration of the workshop was not completed by all participants, and there is some variation in 
answers. Overall, all participants rate the upper components as "Excellent" to "Good." The next 
intercultural workshop's desired topics were cultural differences between people's lives in Danube 
towns, the historical context for cultural differences, and how communication is facilitated between 
countries with different languages. All of the discussions centered on the practical aspects of the 
intercultural workshop. Participants felt they needed more hands-on experience to be confident in their 
cultural sensitivity. They stated that the seminar challenged some of their beliefs while also reinforcing 
their cultural identity. They also learned more about the perspectives of other cultures.  
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3.5 Discussion 
First, based on the responses of the participants, we can conclude that learning through visual 
interactive materials is best for all ages of learners. Our findings indicate that visual sources must be 
professionally prepared following extensive research into the meaning of symbols in each Danube 
culture. It is also preferable to have a visual representation of the text in the form of cards. Overall, the 
simplicity of visualisation would aid learning. We believe that more collaboration with graphic designers 
is required. The findings indicate that this type of intercultural training needs to be improved, but it also 
has a lot of potential for future development. Its main advantage is its potential for use in a variety of 
educational practices [5]. 

Second, another seminar implication revealed that the level of intercultural competence of the lecturer 
is critical to the seminar's success. Adaptability to the communication needs and potential of participants 
is also essential for such trainings. 

Third, lecturers and trainers must prepare training materials that can be used in both face-to-face and 
virtual settings. In a virtual setting, we believe our approach is easily adaptable. 

4 CONCLUSIONS 
We believe that intercultural training in the right context is beneficial to both education and business. 
Cross-cultural competence is a critical factor for successful team management in the context of higher 
migration rates in Europe and an increasing demand for virtual learning. The seminar demonstrated that 
this type of intercultural training has promising results in raising cultural awareness. It provides useful 
tools for predicting and adapting behavior. Some aspects of the training could be improved, but the 
approach as a whole has a lot of room for growth in the future.  

The approach's main advantage is its adaptability to a variety of educational settings, including school, 
university, work, and self-study. With the help of various virtual information sources, we believe there is 
potential to develop intercultural training courses and increase intercultural sensitivity. The findings could 
be used to develop problem-solving strategies in education, business, and entrepreneurship. 
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THE TRANSFORMATION OF TRADITIONAL FOLKLORE INTO 
ANIMATION: IMPACT ON TODAY’S SOCIETY 
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Universiti Malaysia Sarawak, UNIMAS (MALAYSIA) 

Abstract 
As most of the local folklores are not properly documented, the move to transform local folklore into 
animation is indeed a good news. However, whether the transformation of the folklore into animation 
maintains its originality in terms of certain important elements, remain unknown. This matter can become 
an issue in the future, especially among the community in which the folklore belongs to. Therefore, the 
objective of this study is to analyze the original and the animated versions, in terms of theme, plot, main 
cast, setting, and values, particularly among the local folklores in the state of Sarawak (East of Malaysia). 
This study uses qualitative descriptive method in order to examine the folklores. Three animated 
folklores from Sarawak namely ‘Apai Saloi Hunting’, ‘The Legend of Santubong’ and ‘Commander of 
Mount Sadok’ were used as prime sources of the study. Data were also collected from people’s 
statement, written documents, historical heritage, and information from the internet. The results of the 
study revealed that all the three folklores have at least 95% of similarity between the original version 
and the animated version. The present study also provides information about the impact and contribution 
of animated folklore toward the society. It is hoped that more local folklores will be transformed into 
animated version by maintaining its originality, so that the intangible cultural heritage is being preserved 
and protected. 

Keywords: Folklore, Transformation, Animation, Impact. 

1 INTRODUCTION 
Folklore is a legacy that has been passed down from generation to generation. In the past, folklore was 
articulated orally, has no author, used as a medium of entertainment that also contains its own history 
and moral values [1]. Folklore as an item which formed by a certain community in the past and has 
become a special identity of that particular community and has been circulated from generation to 
generation [2]. Whether we like it or not, technology has evolved rapidly and the advancement of 
technology has in away led to the existence of folklore animation and this phenomenon also indirectly 
involved Malaysian creative industry. The national creative industry policy is also established to provide 
assistance in terms of funds and other support to parties involved in the development of creative content 
which is seen to have potential not only in terms of generating the national economy, but also in 
preserving the nation's culture [3]. The emergence of various forms of animation adapted from folklore 
is also on the rise. Animation in Malaysia was pioneered through the formation of the Malayan Film Unit 
(now known as Film Negara Malaysia). Involvement in the field of animation at that time was just to 
publish documentary films and advertising. The field of animation in Malaysia then underwent changes 
because it was influenced by digital technology with the emergence of Malaysia's first animated film, 
'Silat Legenda' which was played in cinemas in 1998 [4]. Currently, the animation industry has produced 
various types of animation, film and drama. A total of 50% of local animations use the direct-to-system 
method (drawing directly on a computer). Nowadays, the development of the animation industry in 
Malaysia is growing, and its development is directed in the form of cartoon products, advertisements, 
and broadcast pictures that are entertainment and educational [5].  

As most of the local folklores are not properly documented, the move to adapt local folklores into 
animation is indeed a good news. However, whether the adaptation of the folklore into animation 
maintains its originality remain unknown. This matter can become an issue in the future, especially 
among the community in which the folklore belongs to. Therefore, the objective of this study is to analyze 
the original and the animated versions, in terms of theme, plot, main casts, setting, and moral values, 
particularly the local folklore in the state of Sarawak, east of Malaysia. Other than that, as stated by 
Awang Pawi [6], the integration of technology of local folklore in Malaysia will somehow give a big impact 
to the community. Thus, this study also identifies the contributions and impacts of animated local folklore 
on the society particularly in Sarawak (east of Malaysia). Three popular animated folklores (‘Apai Saloi 
Hunting’, ’The Legend of Santubong’ and ‘Commander of Mount Sadok’) in Sarawak had been used as 
the material for this study. 
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2 METHODOLOGY 

2.1 Research Instrument  
For this research, researchers focused on ‘The Legend of Santubong’ (Figure 1), one of the animated 
stories of ‘Apai Saloi’ entitled ‘Apai Saloi Hunting’ (Figure 2), and ‘Commander of Mount Sadok (Figure 
3). All the three animations are in the category of 2D animation. 2D animation is a mixture of artistic 
methods and media design that produces the illusion of flow in a two-dimensional environment. The 
images presented normally are computer-generated and are remarked for their clarity and accuracy. 
Based on these three animated folklores, researchers have analyzed a few important elements in a 
folklore namely the theme, plot, main cast, setting, and moral values to see the extent of similarities and 
differences between the original version with the animated version. In order to search and look for the 
three popular folklores in Sarawak, a combination of library methods, interviews, textual analysis, and 
information search in the internet had been implemented. The data validation was carried out using 
source and method triangulation. Source triangulation was conducted by comparing information and 
data from one informant and another informant, while triangulation method was carried out by digging 
the same data using different methods. Interactive analysis was used to analyse the data. The expected 
result of this study is to be able to compare the original story of the folklore with the folklore that has 
been adapted into animation. In order to explore how the surrounding communities, react or respond to 
the transformation of traditional folklore into animation, semi structured interviews had been carried out 
with a different group of people (secondary school students, villagers between age of 20-40 years old, 
villagers between age of 41-60, villagers above 60 years old). Short and simple questionnaire also 
distributed to the respondents.  

2.2 The Three Folklores 

2.2.1  ‘Lagenda Santubong’ (The Legend of Santubong) 
The story was about two sisters who were princesses of Kayangan (Heaven) the celestial kingdom, and 
were well-liked by the people as they assisted them in their disputes. The princesses, Princess 
Santubong and Princess Sejinjang were invited by the people to live among them, which they graciously 
did. Princess Santubong, the more beautiful of the two, had many suitors, got married and subsequently 
became pregnant. This made Princess Sejinjang very jealous, and consequently, she began to claim 
that she was more beautiful than her sister. Santubong would not agree and a huge argument ensued 
between the two. In the end Sejinjang became violent and hit her pounding pestle on the head of 
Santubong, who fell to the earth and grew into the mountain that bears her name. However, just before 
Santubong fell she threw her weaving loom’s beam at Sejinjang, breaking a part of her body, which 
scattered into the sea, creating the islands in the area (Pulau Kera, Pulau Burong, Satang/Talang-talang 
and so on). Meanwhile, the rest of Sejinjang’s body also fell to the earth and became the other mountain 
near Mount Santubong. 

 

Figure 1. Animated version of ‘The Legend of Santubong’ (Screen Shot) 
Source : https://www.youtube.com/watch?v=lu2M7RdHV1I 
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2.2.2 ‘Apai Saloi Pergi Memburu’ (Apai Saloi Hunting)  
In this story, Apai Saloi was unable to eat and so he grew very thin. He was sick for almost a month before 
he recovered. When he was well again, he was overcome by strong desire to eat fat wild animal. One day, 
he decided to take up his blowpipe and go in search for a fat animal. He entered the forest and saw a mouse 
deer, barking deer., sambur deer and wild boar. But none of them having as much as fat as Apai Saloi wants. 
Finally, he met up with Matar, the sago worm. Matar said it whole body was nothing but fat. So, Apai Saloi 
decided to shoot Matar for its fat. Finally, the sago worm died. When the creature was cooked, the aroma of 
the cooked Matar was delicious. But before he had eaten half of Matar, he grew full to eat more and decided 
to continue eating the Matar at home. Suddenly the portioned of Matar inside a bamboo asked him to eat it 
now or else it will teach him a lesson. Matar had changed to ghost and chased him for not finishing eating him. 

 

Figure 2. Animated version of ‘Apai Saloi Hunting’ (Screen Shot) 
Source: https://vimeo.com/193636539 

2.2.3 ‘Panglima Bukit Sadok’ (Commander of Mount Sadok) 
Libau Rentap’s fort (Kuta) at ‘Bukit Sadok’ was regarded by the Dayak Ibans as impregnable. Since Libau 
Rentap was retreat from the loss of his last fort at Sungai Lang, he had strengthened his position at ‘Bukit 
Sadok’. In the Dayak Iban legends and songs the Dayak Iban community mentioned that the ‘Bukit Sadok’ 
as a mountain so inaccessible and it was protected by the spirit of legendary characters of ‘Panggau Libau’, 
namely ‘Keling’, ‘Bunga Nuing’, ‘Laja’, ‘Bunga Jawa’, and many others, that no enemy would ever dare to 
attack it. Libau Rentap (the commander) had gathered together all the ‘Dayak Iban’ warriors from all along 
the ‘Skrang’ river who were faithful to him and those in the upper ‘Saribas’ river who offered him aid so 
long as he occupied the top of Bukit Sadok which stood as an unapproachable centre far removed from 
danger, and to which they could all retire in case of need from the rule of the White Man. Libau Rentap 
was given the title of “Raja Ulu” by all of the ‘Dayak Iban’ warriors chief and ‘Bukit Sadok’ was the centre 
of all opposition to the rule of the Rajah of Sarawak, James Brooke. The ‘Dayak Iban’ was thus boasted 
to themselves that: “The White Man are powerful, having arms and ships at sea, but it is only we who are 
the ‘Dayak Iban’, who can walk and fight on land and clamber mountains.” 

 
Figure 3. Animated version of ‘Commander of Mount Sadok’ (Screen Shot) 

Source: https://www.youtube.com/watch?v=mnZ8EfZmcDs 
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3 RESULTS 
Table 1. Analysis of similarities of the original and the animated version of ‘Apai Saloi Hunting’ 

Elements Original Animated Similarity 

Theme (Stupidity, foolishness) P P 100% 

Plot (Simple) P P 95% 

Main Cast (Apai Saloi, Deer, Wild boar) P P 100% 

Setting (Described easily and briefly) P P 100% 

Moral Value (Do not be greedy, hardworking) P P 100% 
P- Present/Exist 

Table 2. Analysis of similarities of the original and the animated Version of ‘The Legend of Santubong’ 

Elements Original Animated Similarity 
Theme (Jealousy and rage) P P 100% 

Plot (Simple) P P 95% 

Main Cast (King, Princess Santubong & Sejinjang) P P 100% 

Setting (Described easily and briefly) P P 100% 

Moral Value (Be patient, Loyalty, Respect, love) P P 100% 
P- Present/Exist 

Table 3. Analysis of similarities of the original and the animated version of ‘Commander of Mount Sadok’ 

Elements Original Animated Similarity 

Theme (Loyalty) P P 100% 

Plot (Simple and full of action) P P 95% 

Main Cast (Rentap, Enemy, Iban Warriors) P P 100% 

Setting (Described easily and briefly) P P 100% 

Moral Value (Unity, Respect, Patriotism) P P 100% 
P- Present/Exist 

Based on the content analysis of both animated and the original/non-animated versions (written and oral 
versions) of the above three traditional folklores, there is not much difference detected in terms of the 
theme, plot, main cast, setting, and moral values. For both versions (animated and original) the theme, 
main cast, setting and moral value in all the tree folklores are still the same. In terms of plot (how the 
author creates and organizes a chain of events in a folklore) of the three folklores, there is a slight 
difference between the animated version and the original version especially when elements like humor, 
suspense and extra characters were added. In the animated version of “The Legend of Santubong” for 
example, there are some humorous elements have been added which can make the viewers smile or 
even laugh, and in the original version the story is about a tense conflict between two princesses.  

In order to explore how the surrounding communities, react or respond to the transformation of traditional 
folklore into animation, semi structured interviews had been carried out. There were 2508 respondents 
(1610 secondary school students, 510 villagers between age of 20-40 years old, 224 villagers between 
age of 41-60, and 164 villagers above 60 years old) involved in the present study. Out of 2508 
respondents, 46 % were Malay, 24% were Iban, 15% were Bidayuh, 12% were Chinese, and 3% were 
Indian. They had been given a very short and simple questionnaire regarding the transformation of 
traditional folklore into animation in which they only responded by ticking one of the answer options 
(Strongly agree, Somewhat agree, Neither agree nor disagree, Somewhat disagree, and Strongly 
disagree) next to the questions. For those who could not read, especially old people, researchers will 
read out the questions for them and orally asked their option of answer based on Likert scale given. 
Based on the responds from 2508 respondents, overall 80 % of the respondents indicated strongly 
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agree,17 % somewhat agree, and only 3% indicated neither agree nor disagree with the following 
statements: 

a) Transformation of traditional folklore into animation can promote my country in terms of: 
o i) It’s uniqueness 
o ii) Local culture and regional identity 
o iii) Local people’s moral value 
o iv) Cultural differences among the local community 

b) Transformation of traditional folklore into animation preserves historical and cultural values of 
different races in my country. 

c) Transformation of traditional folklore into animation can make the local folklore more lively, 
communicate emotions in a unique easy to perceive way that everyone can understand. 

d) Transformation of traditional folklore into animation can be used as a teaching or story telling aid.  
e) Transformation of traditional folklore into animation can maintain and preserve the origins of local 

(Sarawak) folklores.  

Based on the semi structured interviews carried out with some of the respondents most of them kind of 
confessing that they only know about folklores of their own group and did not have the chance to listen 
to folklores of other community. In the present study, for example, respondents from the Iban community 

interviewed in this study were familiar with the story of ‘Apai Saloi Hunting’, and ‘Commander of Mount 
Sadok’, but not the Bidayuh, Chinese and India communities (including the students) even though they 
are Sarawakian. When they were asked about the story of ‘The Legend of Santubong’, almost 98% of 
the respondents, regardless of their race and age status admitted that they know or familiar with this 
particular traditional Malay folklore of Sarawak. Even though ‘The Legend of Santubong’ does not belong 
to the Chinese, Iban, Bidayuh, and Indian communities, during the interview, all representatives from 
each community admitted that they have heard or watched the story from the mass media especially 
the radio. Among comments from the respondents: “I think everyone in Sarawak knows about the story 
of ‘The Legend of Santubong’. I bet all the Malays know this story. Even though I’m not a Malay, I heard 
about this story from the radio especially from the song ‘Puteri Santubong”, “Last time, when I was 
young, I got to know about ‘The Legend of Santubong’ through the song called ‘Puteri Santubong’ from 
the radio.”, “Thanks to RTM Sarawak, otherwise I have no idea what ‘The Legend of Santubong’ is all 
about. My parents or relatives never told me about this folklore”, “Even though this folklore ‘The Legend 
of Santubong’ does not belong to my community (Indian), thanks to the internet that at least as a 
Sarawakian I know some of the folklores of other races in my own state”. This actually indirectly showed 
that, with the availability of the technology, more people from other community will be exposed about 
the existence of a particular traditional folklore that they have not heard before. There could be some 
good values or identities reflected in that particular folklore which can be used as a guideline or added 
values for other community, especially for a multi-racial country like Malaysia.  

According to respondents aged 40 years old and above, from all the five races (Malay, Chinese, Iban, 
Bidayuh and Indian), the transformation of traditional folklore into animation certainly will benefit the 
younger generation in terms of consistent future preference and a smart way of disseminating the hidden 
values or lesson of a certain community: “We are getting older and will leave this world sooner or later. 
At least with this move (transformation of traditional folklore into animation) any hidden values or lessons 
in a traditional folklore can be disseminated to the younger generation in a better way”, “Good, with 
animation, a traditional folklore will no longer facing the issue of extinction and can be used as future 
preference of the younger generation”, “As I am getting older, weak and sometimes forgetful, how can 
you expect me to tell a traditional folklore of my community to the younger generation? , and of course 
the process of transformation of traditional folklore into animation helps a lot, especially for old people 
like me indirectly”. They also admitted that even though they are not small kids anymore, they still love 
to watch animated movie or story because it is more entertaining, humorous and amusing. The effort to 
transform traditional folklore into animation indeed a very good news to them: “Good effort, I still love to 
watch cartoon or animation even though I’m in the category of ‘adult’ or ‘old people’ now”, “Nowadays, 
with great and advanced technology, I believe that the animated traditional folklore would be interesting 
that even old folk like me would love it”, “I hope that more traditional folklore will be transformed into 
animation because it will not only for the future generation but also for adults like me. It’s very 
entertaining”. 
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Most of the secondary school students interviewed were very happy, grateful and aware that the move 
to transform local traditional folklore into animation is indeed benefiting themselves and the future 
generations. Among their comments from the students: “This is good news to me because and I can’t 
wait to watch local traditional folklore in an animation version and I also want to watch other traditional 
folklore from other races in my own country”, “I feel like very grateful and thanks God because our 
traditional folklore can be preserved”, “I’m sure the animated version would be more interesting 
compared to the oral version. I support 100%”, “I can imagine how proud my community would feel 
should our traditional folklore become very famous like ‘Frozen’ (Walt Disney Animation) one of these 
day. I’m so happy even just imagining that moment now”, “My grandparents as well as my parents never 
told me about the traditional folklore before, at least with this effort I’m no longer like lost in space when 
it comes to traditional local folklores, especially related to my own state, Sarawak”.  

4 CONCLUSION  
Even though the transformation of traditional folklore into animation seems totally different from its 
original form, actually it is not. Transformation of traditional folklore into animation actually kind of 
communicating the whole content of a traditional folklore which normally consist of certain elements 
such as the theme, plot, main cast, setting, and value, into visual display of information that includes the 
art of movements. During the process of transforming the traditional folklore into animation, it is crucial 
to maintain its originality, especially in terms of the theme, plot, main cast and values in that particular 
folklore. This is because the new version (animated) of folklore not only used for cultural preservation of 
a certain community, but also as a significant proof of spoken culture existed in that particular community 
before the existence of the technology. The newly arisen of animated traditional folklore is indeed a very 
good effort especially in preserving the traditional heritage or art. As traditional folklore can become one 
of the powerful influencing social tools in terms of value and culture dissemination, especially for the 
younger generation [9], an effort to transform traditional folklore into animation will surely make it more 
interesting and easier. As this effort gives positive impacts and contributions to society as well as the 
country, more support from the government and private sector are needed, so that more local traditional 
folklores will be transformed into animation. With the advancement of the animation technology it is 
hoped that in the near future the transformation of traditional folklore would be in the form of 3D 
animation.  
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FROM FACE TO FACE TO REMOTE LEARNING: A RETROSPECTIVE 
STUDY  

A. Roberts, R. Moodley 
Cape Peninsula University of Technology (SOUTH AFRICA) 

Abstract 
South African Universities were forced to transit from face-to-face to online learning (e-learning) as a 
result of the coronavirus pandemic (COVID-19). The result of the sudden shift in teaching caused 
various challenges amongst students and academic staff worldwide, even more so amongst 
disadvantaged students. These types of students not only have no background knowledge or experience 
in the realm of Architecture or Interior Design, but also have never utilised technology in the way that is 
being asked under COVID-19 conditions. This in turn has created an overwhelming teaching 
environment for academic staff where they now have to reset an effective Face to face teaching 
environment, into a full online platform which they themselves have never experienced before. 

This study’s main objective is to provide retrospective insight into the struggles academic staff continue to 
face whilst planning online lessons to successfully support the needs of disadvantaged students. The study 
will be centred around the Extended Curriculum Programme (ECP) offered within the Department of 
Architectural Technology and Interior Design at the Cape Peninsula University of Technology, South 
Africa. The program is a one-year course aimed to support aspiring Architectural Technology and Interior 
Design students who do not meet academic and practical requirements for the mainstream course. Apart 
from a lack of academic experience and/or exposure to drawing and design elements, the majority of our 
student cohort consist of disadvantaged students whom originate from destitute areas of South Africa. 

In terms of preliminary data collection, online surveys and reflection writing assignments were created to 
evaluate how student’s mental and living conditions were being impacted by the coronavirus pandemic 
(COVID-19) and shift in teaching. The goal was for academic staff to gain more knowledge from the student’s 
perspective in order to provide better support in ways that would improve their online learning experience. 

The sudden shift in Face to face to online learning caused students to feel isolated and discouraged, 
resulting in poor attendance, declining student submissions and lack of interest to learn. While a 
percentage of students managed to grasp the concept of online learning many ECP students struggled 
to a point where it was difficult to recover from however, academic staff have slowly been introducing 
and practicing more online content into the 2021 curriculum to ensure that students over time will 
become mentally and technically prepared to deal with online learning. 

Keywords: Online teaching, disadvantaged students, education system affected by 2020 pandemic. 

1 INTRODUCTION 
Teaching in the Extended Curriculum Programme (ECP) has always been predominantly based on 
interaction and collaboration within the classroom setting, where Academic staff were able to assist 
students with drawings and inspire creativity by having one on one sessions with them. 

A quote by Mark Van Doren says “The art of teaching is the art of assisting discovery.” With the sudden 
lockdown that occurred in 2020 the traditional way of teaching within the ECP programme was now 
compromised as the physical interaction came to an abrupt end as a result of the COVID-19 pandemic. 
Academic staff were now having to prepare lessons while having to discover new ways of teaching 
online in the attempt to produce the same level of quality as created within the classroom setting. 

Throughout the course of 2020 and 2021 there has been many discussions and debates in regards to 
the methods of traditional teaching and whether online learning should be pursued more seriously in 
future. However, there are many more questions that arise especially amongst programmes such as the 
Extended Curriculum Programme who deal with underprivileged students who do not have the 
resources to fully assimilate the online learning approach.  

Although online learning has many positive attributes attached to it, this teaching methodology requires 
extensive brainstorming and innovation strategy sessions before academics achieve the same level of 
success as traditional teaching does within Practical Tertiary education sectors. This research paper will 
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speak about the online teaching and learning experience ECP staff and students experienced during the 
pandemic in 2020 and the approach staff took in order to improve the negative impact it had on them. 

2 RESEARCH PROBLEM  
ECP students no longer were able to have the collaborative and physical sessions within the classroom 
setting which helped them maintain good grades, and this escalated to an unprecedented high failure 
rate within the Extended Curriculum Programme during 2020.  

Academic staff created all content and interaction to support the online learning environment but a large 
percentage of students were not attending live sessions, recordings were not being watched, quality of 
work was extremely poor and the submission rate of assignments were very low. After analysing and 
deliberating on the problematic situations, academic staff took the initiative to find the underlying root of 
the failure rate in hopes of supporting and motivating students to perform better during the pandemic. 

3 METHODOLOGY  
A Qualitative research method has been conducted in order to resolve the problems students and 
academic faced during the complete lockdown in 2020.  

4 RESULTS 
1 Staff created a reflective writing assignment where students were to provide an honest reflection 

on their learning experience during the pandemic. This provided academic staff closer insight on 
the challenges students were experiencing in their personal capacity, as listed below: 
o Many students stated that they had left most stationary items at Campus as a result of the 

abrupt lockdown which took place, and as a result they had no equipment or materials in order 
to work on and complete assignments.  

o Others wrote that their home environment was not a conducive one to work in and with 
unavailable Campus facilities, it made the task to work on assignments even more challenging.  

o Many ECP students live at campus residences and were not able to return home to family and 
loved ones so were left feeling isolated and discouraged. 

2 Secondly, staff attempted to identify what type of connectivity students had access to. The overall 
consensus being that many did not have access to Wi-Fi facilities as student attendance for live 
online lectures were between 30-40% during 2020. Students were forced to use data that was 
purchased through their own finances, (Refer to Fig.1) and many of them were not able to afford 
data as the financial state within the families were declining as a result of the great percentage of 
job loss in South Africa during 2020. In an article, COVID economic impact on woman-headed 
families Dr. Strydom, a lecturer in the department of social work at the University of Stellenbosch 
speaks about how financially and emotionally vulnerable many families became during 2020, 
particularly those in rural areas and woman headed families who lost their jobs, and how these 
students were either forced to find work to help keep their family afloat or they would not be able 
to maintain the lifestyle that they were used to. (DALRO, Stellenbosch university;2021)  

 
Figure 1: What type of Internet connectivity do you have? 

CPUT; ECP staff; Department of Interior Design and Architectural Technology (2020) 
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3 With reference to Fig.2, the academic staff attempted to discover the student experience with online 
learning for those who were fortunate enough to have access to internet. Many students answered 
that the preference was to work within a classroom setting. A few students further elaborated (refer 
to Fig.3) on why they preferred physical classes to online, such as misunderstanding work, others 
did not have great internet connectivity so did not understand lectures clearly, and many felt de 
motivated to work from home. 

 
Figure 2: Were lecturers easier to understand in class or online? 

CPUT; ECP staff; Department of Interior Design and Architectural Technology (2021) 

 
Figure 3: Elaborated responses 

CPUT; ECP staff; Department of Interior Design and Architectural Technology (2021) 

Interestingly enough, students had varying opinions on whether they thought that their learning 
was being negatively affected. (Refer to Fig.4) Students from more rural areas or who felt isolated 
commented that their work was being affected in a negative way, whereas those who had 
recourses and the emotional support during the hard lockdown did not feel like they were affected 
as harshly. Because feedback from students varied, it became a challenging task for academic 
staff to try and assist each and every student’s needs, which in turn created a stressful and 
anxious environment. 
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Figure 4. Do you feel switching from Physical class to online classes affected your work performance? 

CPUT; ECP staff; Department of Interior Design and Architectural Technology (2021) 

4 Staff populated all the student feedback and held workshops to discuss possible solutions to 
creating a better online learning environment. The first issue was to resolve the connectivity 
problem. During the latter months of 2020, our institution negotiated with cellular companies to 
provide free data bundles to all students in order to support their connectivity to lessons and 
access to upload assignments. The Extended Curriculum Programme staff brainstormed the idea 
of providing students with stationary packages seeing as many of them did not have any to begin 
with pre COVID-19, so every ECP student had a pack of stationary and materials delivered to 
their homes. The goal was to provide students with physical resources but also to use them as 
motivation to continue and complete the year successfully. As time progressed, student’s online 
activity and interaction improved but not to a satisfactory standard expected by staff.  

5 Staff then took further measures to track student activity by calling every student who was not 
interactive within the online classroom setting even after the solutions were implemented, by 
calling each of these students to decipher what the problem would be. This gave a good indication 
to which students were not able to access verses those who could but was not completing their 
assignments. (Refer to Fig.5) 

 
Figure 5: Student activity on Black Board  

CPUT; Blackboard; Department of Interior Design and Architectural Technology (2021) 
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5 CONCLUSION 
It is very clear that the concept of online teaching and learning is still in the process of refinement as we 
are still in the midst of a pandemic, but in hindsight Academic staff and students are slowly learning how 
to adapt and be innovative in how they teach and learn during this lockdown. There is still a very long 
road to fully supporting, especially underprivileged students as each of their situations differ but the goal 
is to continue to discover new ways and ideas to support each and every type of student. 
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A COMPARATIVE STUDY ON THE SUSTAINABLE DEVELOPMENT 
GOALS KNOWLEDGE BY PRIMARY SCHOOL AND UNIVERSITY 

STUDENTS 

M. Leiva-Brondo1, A. Ramos2, S. G. Nebauer1, C. Lull1 
1Universitat Politècnica de València (SPAIN) 

2Colegio Mare Nostrum (SPAIN) 

Abstract 
The knowledge of Sustainable Development Goals (SDGs) is one of the key points of the 2030 agenda 
developed by United Nations (UN). This agenda was adopted in 2015, and with 17 SDGs, pursue a 
transforming vision of Earth problems in different thematic issues. Spread of SDGs knowledge is 
especially important during educational curriculum. In the present paper a preliminary SDG knowledge 
was assessed in primary school and university students. A small test was submitted to students related 
to basic SDGs knowledge and some activities related to SDG were carried out in one group to assess 
the SDGs literacy improvement. Result shows an average level of knowledge, but higher at university 
level. However, differences were observed between primary school groups, gender and language used 
as medium of instruction. Female students showed a lower mark, but it was linked to group of students. 
Also, differences were observed related to language with higher mark in groups with English and 
Valencian language used as medium of instruction, but also related to the group of students assessed. 
Classroom activities can enlarge SDG knowledge and experiments related life development are a good 
tool to increased SDG literacy. An experiment related to plant nutrition was performed in one of the 
primary school groups and improved SGD knowledge results were obtained. This result shows that 
literacy of SDGs can be improved with related activities and the test itself also contribute a better 
knowledge of agenda 2030. More test and more activities should be carried out in primary and university 
education to help to improve SDGs literacy and help to reach agenda 2030 objectives. 

Keywords: Agenda 2030, Elementary education, Higher Education. 

1 INTRODUCTION 
The impact of human actions on nature awareness has been noticed quite early but it was not until 1987 
when the ‘sustainable development’ was born in the Brundtland Report [1]. The Sustainable 
Development Goals (SDGs) were developed by United Nations in 2015 [2]. They are formed with 17 
related goals that seek to transform the world [2] and they are a further step of Millennium Development 
Goals [3]. SDG 4 is related to education and seeks to “ensure that all learners acquire the knowledge 
and skills needed to promote sustainable development” [2], this SDG has direct impact over other SDG 
like 8, 12 or 17 and it is a challenge for primary education, secondary education and higher education 
[4]. Primary education should provide a global rather than a local perspective and cultivate an 
environmental responsibility as they will become tomorrow’s adults [5]. The concept of Education for 
Sustainable Development (ESD) was developed in the 90’s and the ‘Earth Summit’ held in Rio de 
Janeiro in 1992 provided a foundational definition [6] and several initiatives have been carried out to 
improve ESD [5]. The world is nearly in the track to achieve near-universal primary education by 2030 
[7] and ESD is a key point in children education [8]–[11]. An starting point is the sustainability literacy of 
both students and staff [12]. A tool to assess SDGs literacy is the Sulitest test [13]. This tool not only 
assess SDGs knowledge but generate interest, improve understanding and enhance student’s interest 
on sustainability [14]. Early education in SDG can benefit children in a multilevel perspective [8]. This 
education can be formal or no-formal [15] and different approaches appear in different countries [16]. 

In Spain primary education range from 6 to 11 years with preschool education from 3 years and 
secondary education from 12 to 16 years [17]. The concept of impact of human transformations on the 
environment was developed at curricular level in 1991 [15], but it was not until 2006 when the concepts 
of environment and sustainability appeared [15] and it has been included in text books but not as a 
chapter itself but as integrated in several chapters [15], but its presence is limited [18]. Also sustainability 
competences have been included in the curricula of primary teachers at Spanish universities, although 
their degree of precision is vague [19].  
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In higher education the integration of SDGs has also been implemented [20]–[26], and assessed its 
impact in the education of the students [13]. Their initial knowledge has been also evaluated with Sulitest 
in 2017 with more than 40.000 students and it showed a medium knowledge [13]. Also other kind of 
tests have been used [27]. 

In the present paper a preliminary test of SDGs literacy was used in primary education students of 
different schools in Valencia (Spain) and results were compared with answers of freshmen university 
students to assess their differences. 

2 METHODOLOGY 
Six different groups of students were selected for preliminary SDGs knowledge (Table 1). Five groups 
belonged to primary school education from two different schools. In the first school, students belonged 
to fourth year of primary education and Valencian language was used as main medium of instruction 
(although Spanish and English were also used). In the second school, students belonged to fifth and 
sixth year of primary education (two groups each year). In this case, all were female students and 
Spanish was used as main language of instruction (although Valencian and English were also used). 
The last group belonged to students of a first-year subject belonging to the Biotechnology Bachelor’s 
Degree at the Universitat Politècnica de València (Spain). This subject is related to Genetics and has 
two subgroups, one with English as medium of instruction and the other with Spanish. 

In each of the two Genetics students’ groups a survey of ten questions (Table 2) was submitted to the 
students through the learning platform Sakai-based, PoliformaT for university students and in paper for 
primary students. The survey was partially based in United Nations quizzes. Each correct answer added 
one point to the final mark while each incorrect answer deducted 0.33 points of the final mark of the test. 
No answered questions neither added nor deducted points for the final mark. 

In order to assess whether the improvement of SDG knowledge for one of the groups of the primary 
school level (the fourth-year group), a plant nutrition development experiment was carried out. Students 
had to follow the development of pea (Pisum sativum L) plants in three different growing media 
(complete, without nitrogen and without iron). Students had to observe and analyse the development of 
the plants and explain the results. 

3 RESULTS 
The ratio of answers of the students was very high both in schools and university students (Table 1). In 
schools as the test was done in the classroom all the students answer it. However, in university the test 
was carried out online, so some students did not answer it, probably those students that dropped out 
from the subject. 

Table 1. Number of students per level and year assessed for preliminary SDG literacy 

Level Year No. students 
enrolled No. answers 

Primary school 4 18 18 
Primary school 5 26 26 
Primary school 5 28 28 
Primary school 6 29 29 
Primary school 6 29 29 
Bachelor 1 104 97 
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Table 2. Survey used to assess preliminary knowledge of SDGs. Correct answer in bold. 

1. What does SDG mean? 
a. Sustainable design goals.  
b. Supportable development objectives.  
c. Sustainable development goals.  
d. Smart Design Object.  

2. How many are the SDGs established by the United Nations? 
a. 10.  
b. 15 
c. 17 
d. 23  

3. The SDGs are looking for 
a. Protect the planet and ensure the prosperity of all.  
b. Send humanitarian aid. 
c. Assisting war refugees. 
d. End large corporations. 

4. Which of the following is NOT a SDG? 
a. Climate action.  
b. Zero hunger.  
c. Improved happiness.  
d. Life of terrestrial ecosystems.  

5. The SDGs have a cross-cutting principle 
a. "All to one".  
b. "Leave no one behind".  
c. "To infinity and beyond".  
d. "Carpe diem."  

6. SDG are only for: 
a. Big corporations.  
b. Large corporations, NGOs, and public administrations.  
c. For companies (large and small), public administrations, universities.  
d. For all: companies (large and small), citizens, public administrations, universities.  

7. Can each of us contribute to the compliance of the SDG? 
a. No, we need to do it through plans in place for it.  
b. Yes, with small contributions like recycling. 
c. Yes, with considerable financial contributions. 
d. No, it is impossible to participate. 

8. What is the date to achieve these goals? 
a. When you can.  
b. 2050  
c. 2030  
d. There is no closed date.  

9. What is the goal of Objective 1, ending poverty in all its forms everywhere by 2030? 
a. Develop reliable, sustainable, resilient, and quality infrastructures. 
b. Achieve universal and equitable access to safe and affordable drinking water for all. 
c. Double the global rate of energy efficiency improvement. 
d. To eradicate extreme poverty, measured as people living on less than $1.25 a day. 

10. Who is responsible for complying with the SDGs? 
a. Each of the signatory countries of the 2030 Agenda, based on their own criteria and needs.  
b. A commission established by the United Nations. 
c. The Strasbourg Criminal Court. 
d. The European Union. 

The final mark of the test and differences regarding the different variables analyzed can be observed in 
table 3. The marks obtained by the groups of fifth and sixth year of primary education was considerable 
lower than university students and surprisingly lower than the marks of the students of fourth year. The 
main reason of this differences can be related to the kind of activities in the classroom. As in the fourth 
year classroom activities related sustainability were carried out as explained in material and methods. 
Also differences were observed regading the gender of the students, probably due to the students with 
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lower marks belonged to the primary education groups with only females. Language was also another 
factor that affected the results with higher marks in Valencian and English groups, but also those groups 
were from fourth year of primary school and University students respectively so probably language was 
not the main factor that explained the result. 

Table 3. Number of students who answered the questionnaire by group, level and gender of the students 
(%) and average ± standard error of the final note of the questionnaire 

Group No. answers 
 (% enrolled) Final mark   

Group 4º 1 18 (100.0) 7.89 ± 0.55 bc 
Group 5º 1 26 (100.0) 6.94 ± 0.29 b 
Group 5º 2  28 (100.0) 3.17 ± 0.44 a 
Group 6º 1 29 (100.0) 3.42 ± 0.34 a 
Group 6º 2 29 (100.0) 3.39 ± 0.48 a 
General Genetics 97 (93.3) 8.63 ± 0.14 c 

Level    
Bachelor 97 (93.3) 8.63 ± 0.14 b 
Primary school 130 (100.0) 4.68 ± 0.25 a 

Gender    
Female 183 (98.4) 5.88 ± 0.23 a 
Male 44 (91.7) 8.41 ± 0.22 b 

Language    
Spanish 179 (96.1) 5.83 ± 0.24 a 
English 37 (100.0) 8.12 ± 0.25 b 
Valencian 18 (100.0) 7.89 ± 0.55 b 

All 227 (97.0) 6.37 ± 0.20  
1 Different letters in the same column and for the same analysis indicate significant differences. (P-valor<0.05) between groups 
according to Tukey's test 

According to the resulst related to each of the questions of the questionnaire (Table 4), differences were 
observed regarding the different questions with higher mark for question 1 and 3. Same results were 
obtained in university students with the same test [28] as they were general questions. The same trend 
was observed for questions 2, 5, 9 and 10 with the lowest marks as they were more specific questions.  

Table 4. Average mark in each of the questions depending on the subject depending  
on the level of study and group (average ± standard error). 

Group Q1  Q2  Q3  Q4  Q5  
Group  4º 1 0.93 ± 0.07 bc 0.93 ± 0.07 c 0.93 ± 0.07 c 0.85 ± 0.10 a 0.78 ± 0.12 b 
Group  5º 1 0.95 ± 0.05 bc 0.91 ± 0.06 c 0.95 ± 0.05 c 0.71 ± 0.11 a 0.14 ± 0.13 a 
Group  5º 2 0.72 ± 0.11 a 0.19 ± 0.13 b 0.86 ± 0.08 bc 0.15 ± 0.12 ab 0.16 ± 0.12 a 
Group  6º 1 0.82 ± 0.09 ab -0.15 ± 0.09 a 0.68 ± 0.11 ab 0.36 ± 0.13 b 0.17 ± 0.12 a 
Group  6º 2 0.82 ± 0.09 ab 0.04 ± 0.11 ab 0.63 ± 0.11 a 0.08 ± 0.12 a 0.22 ± 0.12 a 
General Genetics 1.00 ± 0.00 c 0.79 ± 0.05 c 0.99 ± 0.01 c 0.91 ± 0.03 a 0.76 ± 0.05 b 
All 0. 91 ± 0. 02  0. 53 ± 0. 04  0. 88 ± 0. 03  0. 61 ± 0. 04  0. 47 ± 0. 04  

Group Q6  Q7  Q8  Q9  Q10  
Group  4º 1 0.63 ± 0.14 bc 0.70 ± 0.13 bc 0.93 ± 0.07 b 0.63 ± 0.14 b 0.56 ± 0.15 b 
Group  5º 1 0.91 ± 0.06 cd 0.85 ± 0.08 cd 0.80 ± 0.10 b 0.14 ± 0.13 a 0.59 ± 0.12 b 
Group  5º 2 0.38 ± 0.13 ab 0.43 ± 0.13 a 0.15 ± 0.12 a 0.06 ± 0.12 a 0.06 ± 0.12 a 
Group  6º 1 0.68 ± 0.11 c 0.63 ± 0.11 abc 0.13 ± 0.12 a 0.13 ± 0.12 a -0.05 ± 0.10 a 
Group  6º 2 0.17 ± 0.12 a 0.54 ± 0.12 ab 0.31 ± 0.13 a 0.17 ± 0.12 a 0.08 ± 0.12 a 
General Genetics 0.92 ± 0.03 d 0.99 ± 0.01 d 0.95 ± 0.03 b 0.77 ± 0.05 b 0.55 ± 0.06 b 
All 0. 70 ± 0. 04  0. 78 ± 0. 03  0. 64 ± 0. 04  0. 44 ± 0. 04  0. 36 ± 0. 04  
1 Different letters in the same column indicate significant differences in the response indicated with that letter (P-valor<0.05) 
between groups according to Tukey's test 
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It is clear that primarily in primary schools it is necessary to provide basic training on the SDGs (Table 
4 and 5). For example, students should know that in the core of the SDGs is the cross-cutting principle 
”Leave no one behind" (question 5). This principle tells us, at its most basic level, that we cannot leave 
no one behind in poverty, without access to education, water or basic services. Student should be taught 
to reflect on: who is being left behind, wich is the reason, and what should be done. It is also important 
that they know that we are all called to contribute to the achievement of the SDGs, although especially 
each of the signatory countries of the 2030 Agenda, based on their own criteria and needs is responsible 
for complying with the SDGs (question 10). 

Table 5. Rating in the questions according to the level, year, type, gender and group  
(average ± standard error). 

Level Q1  Q2  Q3  Q4  Q5  
Bachelor 1,00 ± 0,00 b1 0,79 ± 0,05 b 0,99 ± 0,01 b 0,91 ± 0,03 b 0,76 ± 0,05 b 
Primary school 0,84 ± 0,04 a 0,33 ± 0,06 a 0,80 ± 0,04 a 0,39 ± 0,06 a 0,26 ± 0,06 a 

Gender           
Female 0,88 ± 0,03 a 0,46 ± 0,05 a 0,85 ± 0,03 a 0,56 ± 0,05 a 0,40 ± 0,05 a 
Male 1,00 ± 0,00 b 0,79 ± 0,07 b 1,00 ± 0,00 b 0,83 ± 0,06 b 0,79 ± 0,07 b 

Language           
Spanish 0,88 ± 0,03 a 0,44 ± 0,05 a 0,85 ± 0,03 a 0,54 ± 0,05 a 0,40 ± 0,05 a 
English 1,00 ± 0,00 a 0,75 ± 0,08 b 0,96 ± 0,04 a 0,85 ± 0,07 b 0,69 ± 0,09 b 
Valencian 0,93 ± 0,07 a 0,93 ± 0,07 b 0,93 ± 0,07 a 0,85 ± 0,10 b 0,78 ± 0,12 b 

Level Q6  Q7  Q8  Q9  Q10  
Bachelor 0,92 ± 0,03 b 0,99 ± 0,01 b 0,95 ± 0,03 b 0,77 ± 0,05 b 0,55 ± 0,06 b 
Primary school 0,54 ± 0,06 a 0,62 ± 0,05 a 0,42 ± 0,06 a 0,20 ± 0,06 a 0,22 ± 0,06 a 

Gender           
Female 0,65 ± 0,04 a 0,75 ± 0,04 a 0,58 ± 0,05 a 0,38 ± 0,05 a 0,31 ± 0,05 a 
Male 0,91 ± 0,05 b 0,89 ± 0,06 a 0,92 ± 0,05 b 0,71 ± 0,08 b 0,58 ± 0,09 b 

Language           
Spanish 0,67 ± 0,04 a 0,74 ± 0,04 a 0,56 ± 0,05 a 0,39 ± 0,05 a 0,32 ± 0,05 a 
English 0,89 ± 0,06 b 1,00 ± 0,00 b 0,90 ± 0,06 b 0,60 ± 0,10 a 0,47 ± 0,11 a 
Valencian 0,63 ± 0,14 ab 0,70 ± 0,13 a 0,93 ± 0,07 b 0,63 ± 0,14 a 0,56 ± 0,15 a 
1 Different letters in the same column indicate significant differences (P-value<0.05) between groups according to Tukey's test 

4 CONCLUSIONS 
Assessment of preliminary knowledge of SGDs by students of primary school can help teachers to 
design the best teaching strategies to improve SDGs literacy. Activities related to SDGs can improve 
knowledge and involvement of students as we have seen here with results of fourth year students that 
carried out activities related to plant nutrition, and they were related to SDGs in the classroom. More 
specific test of literacy of SDGs should be carried out to assess more and better SDGs knowledge and 
move forward the agenda 2030. 
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USING DATA AND DASHBOARDS TO DRIVE CONTINUOUS 
IMPROVEMENT FOR WIDENING ACCESS AND PARTICIPATION 

OBJECTIVES 

C. O'Donnell, B. Murphy 
Ulster University (UNITED KINGDOM) 

Abstract 
Ulster University is a Regional University with values that seek to advance society in Northern Ireland. 
Educational attainment and widening access are key priorities within our 5-and-50 strategic plan (2016-
2034). A key remit of the Widening Access and Participation (WAP) Policy and Research Unit is to 
ensure that the University meets its statutory obligations regarding WAP and supports our diverse 
student population. 

Each academic year a range of interactive dashboards are designed using all available internal and 
external data to help stakeholders to make data-informed WAP decisions and improve practice for WAP 
objectives. Every year efforts are made to improve the data processes that is used. 

This year as a result of COVID we have had to find new sources of information and new ways of 
connecting data to allow to understand the information we need to support our students in different ways 
and to help us better understand them and their progress. We have introduced new support funds and 
widening access criteria in an effort to support more students who are in need of assistance. A new 
Business Intelligence Collaborative Forum has been established in an effort to further improve 
communication, coordination and collaboration and help us identify risks and opportunities. 

This paper will demonstrate the WAP criteria Ulster University applies and the range of data that it is 
using to help us better understand our students needs and to them provide timely and effective support 
mechanisms. We have had to adapt many approaches during the COVID-19 crisis and data has been 
helping us make key decisions. 

Each year dashboards are updated and new ones created using new data sources and agile approaches 
to support business needs on demand. A collaborative and partnership approach is adopted, to 
understand the data needs of stakeholders. 

This paper will share practice and will showcase a range of new interactive WAP dashboards which 
have been created at Ulster this past year by connecting available internal and external data sources. 

It will consider key design challenges, new COVID-19 related challenges, opportunities to support 
student success further and lessons learned during a challenging COVID-impacted year. It will also 
share plans for the next stages of data development at Ulster and will illustrate some new demands for 
geographical data in response to COVID-19, such as travel time to/fro campus, technology needs, caring 
responsibility etc. 

Ulster University’s main goal when designing dashboards is to guide educational interventions that 
supports students and maximises their success, ultimately resulting in learning gain. A range of WAP 
data has now been connected and displayed visually with interactive filters, to help staff better support 
students throughout their learner journey from pre-entry, through their studies at Ulster and into 
employment. 

Keywords: Continuous Improvement, Widening Access and Participation, data informed decision 
making, interactive dashboards. 

1 INTRODUCTION  
Ulster University is a Regional University with values that seek to advance society in Northern Ireland 
[1]. Educational attainment and widening access are key priorities within our 5-and-50 strategic plan 
(2016-2034) [2]. 

A key remit of the Widening Access and Participation (WAP) Policy and Research Unit within Fair 
Access, Participation and Student Success is to ensure that the University meets its statutory obligations 
regarding WAP and supports our diverse student population [3]. 
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A key remit of the unit each academic year is to create and analyse new data sets in order to provide 
innovative interactive dashboards to help a range of stakeholders more easily interpret the wealth of 
data available internally and/or in the public domain to make data-informed WAP decisions.  

The annual WAP plan outlines and evaluates the impact of WAP, illustrates findings via dashboards and 
demonstrates how these are developed and built upon each academic year [4 & 5].   

Since March 2020, COVID-19 has created many new challenges for Higher Education.  Students are 
spending more time off campus, adapting to blended approaches and during 2021/22 preparing to a 
return to campus [6].  

Many Universities like Ulster University and other external organisations collect a range of student data 
associated with a student which can help them better understand their demographics, progress and 
success.  The data needs to be interrogated in an agile way to address new challenges and research 
questions as they arise [7, 8, 9 & 10]. 

This paper demonstrates how Ulster University has and is using data for planning purposes to better 
understand their students and to provide timely and effective support mechanisms to enable student 
success. We have had to adapt many approaches during the COVID-19 crisis and use the data available 
to help us make key decisions in a timely manner.   

Each year a range of new dashboards are created using new and existing data sources and agile 
approaches to support business needs on demand. A collaborative and partnership approach is 
adopted, to understand the data needs of stakeholders.  

This paper showcases recently developed dashboards and will share plans for the next stages of data 
development at Ulster. It also illustrates some new demands for geographical data in response to 
COVID-19, such as travel time to/for campus, technology needs and the needs of those with caring 
responsibility etc.  It will discuss new challenges. 

2 METHODOLOGY 
This paper shares practice and showcases a range of new interactive WAP dashboards which have 
been created at Ulster recently by connecting available internal and external data sources.   

It seeks to: 

• Outline key challenges and explain why WAP Dashboards are needed for continuous 
improvement. 

• Demonstrate how data is helping guide WAP educational interventions at Ulster University which 
are measurable by improved student success. 

• Ensure delegates gain understanding of the methods adopted by Ulster University to develop 
agile interactive dashboards. 

• Share the importance of working collaboratively to enhance business intelligence resources to 
underpin evidence-informed decision-making. 

Since March 2020, COVID-19 has created many new challenges for Higher Education.  Students were 
forced initially to spend more time off campus but now during 2021/22 they are adapting to blended 
approaches and readjusting as we return to campus more [6].  

Many Universities like Ulster University and other external organisations collect student data adhering 
to GDPR [7] which can help Universities better understand their student demographics, student 
progression and success. 

University data needs to be interrogated as quickly and efficiently as possible in an agile way, to address 
new challenges and answer research questions as they arise for widening access objectives. 
Dashboards can help interpret data [8, 9, & 10]. 

Each year a range of new dashboards are created using new and existing data sources and agile 
approaches to support business needs on demand.  

A collaborative and partnership approach is required, to understand the data needs of key stakeholders.  
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A new Business Intelligence Collaborative Forum has been established this year with a range of key 
contributors from across the University to share and improve. 

A range of examples of key approaches, objectives and types of internal and external data sources used 
at Ulster follow. 

Some have been disseminated and discussed previously via ICERI [11, 12, 13 & 14] and via SEDA [15].   

Others are new and should appeal to those with an interest in WAP research and policy and dashboards 
for effective data-informed decision-making.   

WAP data and Dashboards help Ulster University to: 

- Seek continuous improvement 
- Better understand student profile and socioeconomic backgrounds  
- Promote equity and inclusivity in admissions and student performance 
- Safeguard objective profiling of schools and areas of high deprivation/ low participation  
- Ensure consistency and robustness in defining and measuring targets to enhance WAP and ensure 

student success 
- Set, monitor and review Widening Access Objectives. 
- Address New COVID Related Challenges, e.g. new demands for Geographical Data. 
- Better Understand Travel Times To/From Campus and Technology Needs. 
- Support Students. Monitor and support those with caring responsibilities. 
- Enable Student Success and ensure technology needs are met. 

Different stakeholders have different data needs.  Understanding these needs helps achieve data 
objectives. 

Ulster University is keen to use available data and develop WAP dashboards using available sources 
and tools in agile ways.  

This will involve joining internal and external data sources  for continuous improvement. 

3 RESULTS 
A number of interactive dashboards have been developed for WAP objectives over many years, to 
promote inclusivity and to guide data-informed decision-making using both internal, external data. 

Ulster University uses the NIMDM [16] for WAP Data analysis purposes as this is the national official 
measure of deprivation used by government, public bodies and HE in the region.  

The measure ranks areas by seven domains of deprivation, including income, employment, health and 
disability, education, skills and training, access to services, living environment, and crime and disorder. 
Students are assigned to a decile and quintile based on their permanent home postcode/SOA.  

We are always seeking to improve dashboards and some examples follow. The accompanying digital 
presentation shares practice and/or showcases a range of further new or revised interactive WAP 
dashboards which have been created at Ulster by connecting available internal and external data 
sources for a wide range purposes. 

Ulster University achieves outstanding educational outcomes for those most able but least likely to 
participate in higher education. 2019/20 data regarding UG Degree Outcomes for All, Quintiles 1 and 5 
are as follows. 
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2019/20 UG Degree Outcomes for All, Quintiles 1 and 5 

• Overall in 2019/20, the pie charts illustrate a similar proportion of Honours degrees with 1st or 
2nd classifications were awarded to students of least advantage (Quintile 1, 98.3%) as to students 
of most advantage (Quintile 5, 99.3%).  98.8% is the percentage overall. 

• 80.5% of Quintile 1 obtained the higher classifications (1st and 2.i).  87.6% of Quintile 5 obtained 
the higher classifications (1st and 2.i). 

• 17.8% of Quintile 1 obtained middle classification Honours (2.ii).  11.7% of Quintile 5 obtained the 
higher classifications middle classification Honours (2.ii). 

• A similar proportion of third degree classifications were awarded to students of least advantage 
(Quintile 1, 1.7%) as to students of most advantage (Quintile 5, 0.7%). 

The most recent available data for graduate outcomes relates to year 2018/19 as there needs to be a 
gap from when students graduate to employability data being collected and analysed.  Graduate 
Employability Outcomes for 2018/19 were as follows. 
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4 CONCLUSIONS 
Increasingly the development of DATA visualisations and interactive dashboards ensure a more 
efficient, equitable and robust approach to WAP decision-making and learner analytics.   

Data visualisations and interactive dashboards: 

• Allow us to seek continuous improvement. 

• Ensure a more efficient, equitable and robust approach to WAP decision making and learner 
analytics. 

Ulster University’s future ambitions are to continue to improve access to data and provide improved 
agile solutions that allow us to make better data informed WAP decisions. 
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CATALYTIC LIVING. CREATIVE MICRO-ACTIONS ON FRAGMENTS 
OF THE CITY AS A TOOL TO TEACH ARCHITECTURE 

Lola Ottolini, Eleonora Bersani 

Politecnico di Milano (ITALY) 

Abstract  
Currently ongoing at the AUIC School of Politecnico di Milano, the Workshop "Catalytic living" is aimed 
at undergraduates of the Master's Degree - Course “Architecture-Built Environment-Interiors”. 

It is a multidisciplinary didactic experience that tries to raise awareness and motivate students with 
regard to their active role in the participatory re-design of collective urban spaces. In the current cultural 
scenario, deeply scarred by the effects of the pandemic, the idea that configuration of everyday places 
can actually affect both the quality of life of the people living there and the dynamics of creating a sense 
of community, even more essential today, has become much stronger. 

Living is interpreted in its broadest sense, it is characterized by the attribute "catalytic", originated from 
the term "catalysis" which indicates, in chemistry, the phenomenon in which a substance changes the 
speed of a reaction. The formula "Catalytic living" is then associated with other keywords which define 
more specifically the scope of application, such as: micro-actions in fragile contexts, participatory 
actions, urban interiors, visual arts, learning from practice. 

The educational experiences involving the students deal, in a participatory way with the involvement of 
local communities, with a series of design experimentations that lead to the tangible realization of small 
punctual works. These are aimed at reactivating collective spaces inside buildings or open spaces, 
laying in condition of environmental or social fragility. 

These are creative micro-actions, able to trigger transformation processes that make such spaces 
immediately usable, stimulating in those who live there a process of knowledge, re-appropriation and 
care and suggesting new uses: “catalyst” projects, indeed. 

The educational experiences are designed overcoming strictly academic boundaries and are organised 
on direct collaboration both with “Third Sector Associations”, namely with cultural associations and 
artistic unions already operating in the area, and with Local Agencies willing to support the tangible 
implementation of the designed creative actions. 

In general, these are micro-scale works that may be able to promote the implementation of informal, 
flexible and interdisciplinary practices, specific for a way thinking that considers the project as a 
temporary and experimental action. 

Their limited duration in time, the articulation of creative micro-actions and the desire to involve as many 
people as possible, both in the design and in the implementation and dissemination of results phases, 
encourage collaboration between experts from different disciplines and enhance a mix of unconventional 
ways of expression. 

This paper aims to share the first results of the workshop currently led by the authors and to outline a 
possible development strategy of this pedagogical approach which identifies in direct and concrete 
experiences a tool for an effective, albeit small, transformation of collective urban places. At the same 
time, it could be a tool to define and spread local identities-respectful modalities of intervention on urban 
micro-space. Furthermore, the actions investigated and experimentally proposed by the research are 
easily replicable since they are able to catch and decline the specificities of the different contexts in 
which they are inserted, and can represent a convincing example of good urban regeneration practices 
applicable to the several fragile fragments of our cities. 

Keywords: urban activation micro-actions, participatory actions, creativity and experimentation lab, 
public open spaces, urban regeneration, cultural innovation. 

1 INTRODUCTION  
When planning the educational project "Catalytic Living", the Authors interpreted living in its broadest 
meaning, that is, "having a habit of a place" and characterised it with the attribute "catalytic", borrowing 
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the term "catalysis" from chemistry in order to investigate and identify the phenomena which might 
trigger and accelerate urban transformation processes that respect the places and people who live in 
the places to be redesigned. They then associated the "Catalytic Living" formula with other key words, 
such as micro-actions in fragile contexts, participatory actions, urban interiors, visual arts, learning from 
practice, so defining its scope of application in a more specific way. 

The educational experiences proposed to the undergraduates of the Master Degree - Course in 
Architecture - Built Environment - Interiors at the Politecnico di Milano included, in participatory form and 
with the involvement of the local communities, a series of design experiments aimed at the concrete 
implementation of small-scale interventions for reactivating collective spaces inside buildings or 
outdoors, in fragile environmental or social conditions. These were creative micro-actions capable of 
making these spaces immediately usable, of stimulating in their inhabitants a process of knowledge and 
identification, a desire for re-appropriation and care, and also of suggesting new uses and further 
developments. “Catalyst" projects, indeed. 

The proposed theme is one of the potential theoretical insights and one of the possible fields of design 
experimentation related to the more general subject of the architectural project as a possible tool for 
exploring and designing urban places characterized by fragility and/or physical and/or cultural 
marginality, in buildings and collective open spaces: a project framed in a broad vision of urban 
regeneration and social innovation, but that works on a small scale, trying to transform these places by 
implementing temporary micro-actions that reveal their vocations and potentials.  

The findings of several preliminary studies [1] [2] make it clear that the elements which circumscribe the 
scope of investigation of Catalytic Living can be summarised in three key concepts: the temporary 
dimension of the projects, their location in fragile places, i.e. places that are capable of changing their 
status as a result of unexpected accidental events (https://www.eccellenza.dastu.polimi.it/) and the 
multi-level process of participation and involvement used for their execution. But what really stimulates 
the advancement of the research is the fact that for some years, and more and more frequently, this 
type of experience consisting of the redesign and transformation of urban spaces has already been used 
in many parts of the world, by collectives, committees, cultural associations and freely formed groups of 
citizens, with an increasingly documented success rate. 

In general, the success of these projects depends on the ability of the promoters to engage people, 
residents and non-residents, in the different phases of the process, from its conception to its definition, 
to its realisation, and on the ability of the project to reveal, even if only for a short time, the potentials 
that a different use or design of the place can offer to the life of the resident community. 

Purely by way of example and in an inevitable process of simplification, one notable example of the flagship 
experiences in Italy and other countries are the initiatives of the Boa Mistura Collective of Madrid, which 
uses painting to redevelop fragile and marginal environments, such as in the case of the LUZ NAS VIELAS 
project (https://www.boamistura.com/proyecto/luz-nas-vielas/) in the Favela Vila Brasilandia in Sao Paulo, 
Brazil. In 2012, this triggered a process of reactivation of the urban settlement, with the involvement of the 
resident community, and it is still active today. Another just as interesting experience is one developed 
thanks to the tenacity of two enlightened citizens, who since 2010, with the involvement of artists, students 
and artistic collectives, have been transforming a semi-abandoned village in the Sicilian hinterland, Favara, 
into the new FAVARA CULTURAL PARK (https://www.farmculturalpark.com/), a cultural centre dedicated 
to contemporary art. Last but not least, the projects of Orizzontale, in Italy, also deserve a mention. It 
transforms disused spaces through the participatory construction of temporary installations. One notable 
example is ICEBERG (https://www.orizzontale.org/portfolio_page/iceberg/), which has animated the 
suburban neighbourhood of Marranella in Rome since 2017.  

These experiences, as well as all those studied in the research phase of the educational project 
"Catalytic Living", are strongly influenced by the locations in which they are set, and it is precisely the 
physical characteristics of the locations and the reactions that their transformations trigger in the resident 
communities that define the original final forms of the physical spaces. Although they are site-specific, 
it is also true that their very simple conceptual structure is repeated almost identically and this is what 
makes them replicable from the point of view of the method used. This confirms the decision to continue 
along the line of research and design experimentation proposed by the Authors in the construction of a 
new didactic path in the training process of young designers. 
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2 METHODOLOGY 
In the direct and concrete experience of students and teachers, together with local communities and 
their representatives, the pedagogical approach adopted by the Authors identified a tool for increasing 
their respective skills. At the same time, the tool also served to achieve an effective, albeit small, 
transformation of collective urban places and to build and disseminate methods of intervention for use 
on the urban micro-space that would recognise, respect and develop the local identities. 

The deep meaning of the words pronounced by Mies van der Rohe in his inaugural speech as director 
of the Department of Architecture of the Armour Institute of Technology in 1938 was shared: “If teaching 
has any purpose it is to implant true insight and responsibility” [3]. In 1959, in the editorial that opens 
issue 234 of "Casabella-Continuità" [4]. Ernesto Nathan Rogers also underlines the risk of an 
architectural teaching approach not coherent with real life and invites his readers to graft their approach 
onto the world that lies outside the university, establishing relationships and synergies with it and 
innovating its tools to grasp the needs of a cultural context in continuous transformation.  

The educational project "Catalytic Living" was built by venturing beyond the strictly academic boundaries 
in place, and structured based on the direct collaboration both with Third Sector bodies - in particular 
Cultural Associations and artistic collectives - that already operate on Italian soil, and with local 
authorities willing to share, support and accompany the concrete realisation of the planned creative 
actions. Generally speaking, micro-scale interventions were proposed to encourage the implementation 
of informal, flexible and interdisciplinary practices, typical of a perception of the architectural project from 
the point of view of temporariness and experimentation. The intent to encourage collaboration between 
experts from different disciplines and to promote a mix of skills and unconventional forms of expression 
was supported through the attribution of certain specificities to these interventions: their limited duration 
in time, the articulation of diversified creative micro-actions and the possibility of involving as many 
people as possible, in both the design and implementation phases and in the dissemination of the 
results. 

In the educational project it was proposed to the undergraduates that they work by firmly interweaving 
research activities and design experimentation, in fruitful reciprocity. The first step was to investigate 
and collect designs of catalytic actions - regardless of whether they had been realised -, which might 
form a sort of repertoire of common references to be shared not only within the working group, composed 
of teachers and students, but also on a broader level, within the international scientific community and 
among those who, in the community, intend to undertake the de-signing of new experiences. 

The lack of an organic corpus of documentation emerged from this first research activity: critical 
reflections on the theme of catalytic living are still few and far between in conventional dissemination 
channels, such as magazines or as a few fundamental books [5] [6], and are mainly spread through 
social or online platforms.  

The identification of significant case studies, their analytical and critical interpretation and their 
systematization aimed to construct an Atlas of references, ordered according to five main thematic 
areas, each of which would direct the objectives and methods of action. These thematic areas were 
chosen on the basis of the results of previous preliminary research applied to the area of catalytic living 
by the Authors and, in particular: education/training, art, recreational/sporting activities, health/wellbeing 
and social agriculture. Then, in parallel with the start of the experimental design activity, each project 
team (for each thesis, one, two or three under-graduates) furthered the research applied to one or more 
thematic areas depending on the general strategy identified to trigger the specific process of knowledge, 
re-appropriation, transformation and care of the chosen territory. 

3  RESULTS 
One year after the launch of the educational project, which took place in September 2020 in the form of 
a Master Degree Thesis Workshop, results have been achieved both in the field of research applied to 
the theme of Catalytic Living, with the collection and critical interpretation of a significant number of case 
studies, and in the field of experimenting with designs of creative micro-actions. The latter are currently 
(September 2021) being perfected, with a view to achieving their concrete implementation in the coming 
months. 
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3.1 Upgrading the research applied to the theme of Catalytic Living  
Following the research applied to the five thematic areas of Catalytic Living and the theoretical in-depth 
study that each project team carried out in line with its own general strategy of intervention, an "Atlas of 
Catalytic Living" was created. It was structured as a sort of open and implementable file, in which each 
catalytic urban micro-action experience is analysed on the basis of a format articulated according to 
criteria/questions that highlight the aims, processes and effects of the experience itself. Following its 
summary description in a brief abstract and the listing of the fundamental identifying data (title, designer, 
whether it was realised, when and where), it is presented through a few key words that specify its 
essential elements, a synthetic drawing that shows the final form of the physical space and an iconic 
image. The questions answered in the form identify the actors of the experience in the different phases 
(who is the main contact, who had the idea, who found the resources, who managed the project, ...), as 
well as the direct beneficiaries and the people involved in the project. They also clarify whether the 
experience is part of a network or whether it interacts with networks already active in the same place or 
with a wider network, what the catalytic action is, i.e. the action that triggers the transformation process, 
what the consequences of the catalytic action in transforming the physicality of the places are, what 
goals it sets and how it is actually deployed. 

 
Figure 1. Pages from the “Atlas of Catalytic Living”. 

Launching the construction of the "Atlas of Catalytic Living" involves teachers and students in a project 
in the making, which is a preamble and support for the second phase of the didactic path, that of project 
experimentation. But above all it is an opportunity to contribute to the advancement of scientific research 
on an extraordinarily topical subject also with tools that are more in keeping with its actual nature. The 
Atlas is in fact managed through an interactive virtual padlet that enables the continuous updating and 
real-time dissemination of the research findings. It is a streamlined tool for sharing interdisciplinary 
knowledge and will soon become a real digital platform for hosting dialogue among all stakeholders.  

 
Figure 2. Model page of the “Atlas of Catalytic Living”. 
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3.1.1 Ten Master Degree theses  
At the moment (September 2021), ten Master Degree Theses are being prepared by fifteen 
undergraduates, who have chosen to work individually or in groups of two or three people.  

The territories to which the project activity was applied were Milan, Lodi, Lucca, Bologna, Venice and 
Riccò del Golfo di La Spezia, with the overall involvement of 2 public bodies, 7 third sector bodies, 
several Italian and foreign university training institutes and some local production companies. In addition 
to the two research phases described in the paragraphs above, the undergraduates took on 
investigations and field surveys, collected graphic and iconographic material and participated in round 
tables with local stakeholders. These activities were performed after they had chosen one of the places 
proposed by the teachers following the preliminary discussions held with public and private bodies in 
the months preceding the start of the Thesis Workshop, in order to structure the sharing of the project 
path.  

For each place, and with the relative institutional contact people, conditions favourable to the effective 
project experimentation of the prefigured catalytic micro-actions were created. The undergraduates 
moved in different directions: for example, reactivating the space in front of a small church in the historic 
centre with a theatrical performance, setting up a small travelling museum to publicise the vibrancy of 
the local producers with the direct involvement of the latter, identifying in abandoned indoor spaces 
suitable venues in which the many small local associations could make their voices heard, designing a 
floating and travelling platform as a cultural space for communities aware that one was lacking, 
preparing gardens and courtyards to encourage educational experiences outside school. In all cases, 
the idea was to organise small "spark" events that could trigger the local identity rediscovery processes 
mentioned above. And the project strategy which each thesis would then develop in full was centred on 
these processes. 

 
Figure 3. Three catalytic actions in Riccò del Golfo. 

4 CONCLUSIONS 
The teaching experience proposed in the Thesis Workshop "Catalytic Living" is part of the great ferment 
of proposals and actions that work through small gestures and small temporary installations in fragile 
urban spaces, in different locations around the world.  

The coexistence of the work performed in the areas of research and analysis on the experiences in 
progress merged in the "Atlas of Catalytic Living", the experimentation in the field, with the realization of 
concrete micro-actions in the chosen locations, and the direct collaboration with the different 
interlocutors who live and work in those places configures the Thesis Workshop as a training opportunity 
that foreshadows the activities students will carry out, as professionals, once they have completed their 
studies. It also confirms that the experiences of Catalytic Living are an excellent example of good 
practices of urban regeneration applicable to fragile fragments of our cities. 

Enhancing the "sensitivity" of those who are now studying and will later concretely operate on the 
collective space, is an essential challenge for anyone involved in teaching architecture. And enhancing 
this sensitivity means teaching them how to grasp, reveal and express the identities and specificities of 
the different places that they choose to design. It is about 'taking care', acting concretely, triggering 
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processes of transformation with small actions. It is also about identifying good practices to succeed in 
engaging those who live in those places every day in those redesigning processes. 

It therefore means starting, on a small scale but in a concrete way, to become aware of universal themes 
related to the quality of life of people, a quality on which the characteristics of the physical space can 
have a profound effect and on which, therefore, the work of the architect can also have a strong 
influence. 
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Abstract  
The different forms of work-based learning programmes are an integral part of formal professional or 
even higher education in many countries. Traditionally, apprenticeship programmes are most popular in 
vocational education and in the level of the applied sciences. In Estonia, work-based studies constitute 
a specialised form of vocational education where the ratio of practical assignments undertaken in 
companies or institutions encompasses at least two-thirds of the curriculum. There are no special 
requirements for apprenticeship programmes in higher education, but the study form is also allowed in 
the formal studies in 6th and 7th level of European Qualification Framework.  

In 2015, the Estonian Ministry of Education and Research and Innove Foundation launched a 
programme, "Development of Vocational and Higher education for the needs of the labour market." One 
of the aims of the programme is to develop the apprenticeship study form in Estonian vocational and 
higher education. Although almost all Estonian vocational schools (and some higher education 
institutions) offer apprenticeship programmes, the principles of quality work-based studies are not fully 
developed and mutually understood, and the level of apprenticeship studies is unstable.  

Within this programme, a group of experts in 2018 initiated the project of Recognition of the 
Apprenticeship Study Process in Vocational and Higher Education to harmonise the quality of the 
implementation and development of the apprenticeship studies, in creating the framework for quality 
assessment and further improvements. The present article gives an overview of the development of the 
recognition process, explains the assessment criteria, and identifies the main conclusions based on the 
piloting assessment to improve the recognition process as well as assessment criteria. The criteria 
describe the work-based learning process and indicate the activities that the school (or other 
stakeholders) need to perform to achieve a high-quality result - a well-prepared specialist for the labour 
market. The work-based learning process criteria and description of the recognition process are 
universal and can be used (with small adjustments) in every school or country to assess the quality of 
WBL and apprenticeship studies. 

Keywords: WBL, apprenticeship, quality assessment, vocational education, recognition process. 

1 INTRODUCTION 
Neither the working nor the learning are the same, from even as recently as 20 to 30 years ago. The 
development of technologies with “knocking” fourth industrial revolution and the global economy are having 
an impact on the organisation of work and employment [1], [2]. Organisations react differently to these 
changes, and this impacts the ability of organisations to create effective environments for learning [3]. At 
the same time, the educational institutions (HEI, VET Schools etc, hereinafter as school) are also under 
pressure to meet the needs of employers and the wider economy [4].  Employers are concerned about 
the perceived quality of graduates leaving schools and entering the labour market. Rising dissatisfaction 
of poor graduate work readiness and transferable skills are problematic [5], [6]. Work-based learning is 
one possible alternative which can be seen as a solution to the challenges facing them both – schools and 
companies. Madeleine Atkins says that apprenticeships present a powerful means to meet employers’ 
rising demand for higher level skills, but this also means that employers need to proactively engage with 
higher education, noting that there will be a need to develop and adapt new ways of working between 
employers and schools, and to explore new methods of teaching and learning [7].  

Therefore, the need to teach people with a high level of professional skills has increased in relation to 
the changes in workforce structure and the economy. In addition to the traditional school-based way of 
learning a trade in a vocational school or college, the spotlight had turned on learning and teaching 
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directly at the workplace to create conditions for the acquisition of skills that are related to real working 
life. Such learning, which takes place in cooperation with schools, is named and approached as work-
based learning in this article. Although such teaching has been known and used in the world for a long 
time, the attention given to workplace-based learning in Estonia has increased considerably in recent 
years. 

Planning and carrying out work-based learning is a collaborative process that includes both parties: the 
school and the employer, both of whom should act in the interests of the learner in the best possible 
manner, both in the preparation and implementation of curricula. 

Various aspects must be monitored to ensure that work-based learning is relevant. When learning is 
planned and implemented, it’s necessary to ensure that the requirements arising from legislation (e.g. 
the remuneration paid to work-based supervisors) are covered and that teaching complies with 
recognised pedagogical understanding; it’s important that work-based learning takes place under the 
guidance of qualified and experienced supervisors. A process planned and implemented in this manner 
guarantees the best result. However, various studies of organisational behaviour have found that 
although an organisation may believe it has done enough to ensure the functioning of the planned 
processes, it may end up being more effective if an external view is included to assure the quality of the 
process. A similar principle also applies in education. 

In Estonia, work-based learning has been implemented since 2013, when the first version of the 
procedure for implementation of work-based learning was approved with a regulation of the Minister of 
Education and Research, and since 2016, work-based learning has been expanded and developed with 
the support of the ESF Programme for the Development of a Vocational and Higher Education in Meeting 
Labour Market Needs (PRÕM). Although the development of work-based learning has lasted for many 
years, monitoring the effectiveness of the process has been limited to studies and the vocational 
education quality assessment carried out by the Estonian Quality Agency for Vocational and Higher 
Education and the audit conducted by the Ministry of Education and Research. The absence of a 
supported self-assessment system in the implementation of work-based learning is a problem. Schools 
have been operating by themselves and independently in the implementation of work-based learning 
and there was no methodology for assessment of the quality of the entire process, which would be 
supported by the established legislation and quality assessment principles.  

Therefore, it was important to develop the respective assessment system, including preparing the 
criteria for assessment of the quality of the process of work-based learning and teaching and test the 
criteria in the pilot process, following the principles of a comprehensive quality assessment process to 
ensure that the quality of the work-based learning provided in Estonia is high and meets the objective 
of work-based learning. We are pleased to introduce in this article the model for assessment of work-
based learning in Estonia as well as the performance indicators of the process carried out based on the 
model.  

The following tasks for research were set according to the objective: 

• to prepare the process of work-based learning in consideration of the best practices of other 
countries, work-based learning principles, the relevant legislation and quality assessment models; 

• to describe the stages of work-based learning process using quality criteria;  

• to coordinate the criteria and stages of the assessment process with experts; 
• to prepare the documentation required for the assessment, including self-assessment and 

feedback forms, statutes of the quality label; 

• to carry out a pilot round of work-based learning quality assessment and improve the assessment 
process and criteria based on feedback.  

To define the WBL, it is important to understand that it contains two aspects – learning and its connection 
with the workplace and necessary competences for the job/profession. Learning Is the process of 
increasing one’s knowledge, so it can be performed by any individual engaged in any activity or 
environment [8], either alone or together with others [9]. From the schools’ perspective, it is crucial that 
any WBL activity can benefit students to be trained with the skills required by the labour market [10]. In 
general, WBL can help develop tacit knowledge of students, mimic behaviours and learn decision-
making processes, values and culture that lead to actions 

Based on definition and theory, there are two main reasons in developing the WBL – firstly, to provide 
young people and adults with the job-specific and generic skills employers need and thus, help young 
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people to have a smooth transition between school and work [11], secondly, to develop relevant ability 
through an alternative to traditional university programmes [12]. If the first direction focuses more on 
educational institution interests, then the second one is directly showing the companies’ main interest 
in participating WBL activities. It is clear, that the schools and companies must cooperate in creating a 
supportive, work, and learning-oriented environment for the students to gain success – ultimately 
generating a talented employee for the company. Learning in workplaces is an ongoing trend [13] and 
the support and guidance provided in the workplace are important for all aspects of learning and 
progression towards full participation in the workplace community [14]. Whether the learning is 
constructed in a social environment [15] will involve some interaction with other persons [16] and 
learning is strongly affected by the context [17], therefore the experience acquired, and guidance 
provided through ongoing activities in workplaces, and factors (particularly goals, activities, and 
guidance) will affect student’s professional and academic development [9]. WBL is situational, which 
means that the learning experience at work context helps knowledge transfer over to a real-life situation 
and the learning is based on the context. Accordingly, WBL is like organisational learning in that learning 
occurs through experiences and transfer of knowledge [18]. 

Different learning activities, characteristics and sub-processes describe the full WBL process (Fig. 1) 
and show the range of the challenges and aspects which must be paid attention on the WBL organisation 
from all sides and relevant parties.  

 
Figure 1 based on sources: [19], [20], [21], [22], [23], [24], [25], [26], [27], [10], [28], [29], [30], [31]  

The concept of quality is universal. Thus, the same quality principles also apply to work-based learning, 
and we can proceed from them when developing a quality model for work-based learning.  
There are several definitions of the concept of quality in theory. The international standard ISO 
9000:2015, Quality Management Systems - Fundamentals and Vocabulary, defines quality as the 
degree to which a set of inherent characteristics of an object fulfils requirements. According to John 
Oakland “Quality starts with understanding customer needs and ends when those needs are satisfied” 
[32]. Philip B. Crosby defines quality as: “Quality is conformance to requirements”, i.e. it’s a precondition 
that specifications and requirements have already been developed. According to Joseph M. Juran’s 
definition, “Quality is fitness for use”. This definition emphasises how important the product/services is 
for the person who uses it [33]. Juran points out that quality means the characteristics of a product that 
meet the client’s requirements and therefore offer satisfaction. However, quality also means freedom 
from errors that require doing work over again (rework) or that result in customer dissatisfaction, etc. 
[34]. W. Edwards Deming defines quality as follows: “Good quality means a predictable degree of 
uniformity and dependability with a quality standard suited to the customer” [33]. The underlying 
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philosophy of all definitions is the same – consistency of conformance and performance and keeping 
the customer in mind. Quality improvement is an ongoing process, and the implementation of quality 
principles is not limited to industry – these principles are for all businesses, offices, services, education, 
healthcare, and other organisations [33]. 

The definitions that apply to the quality of work-based learning are generally the same that apply to the 
quality of education in general. The quality of education is a multi-dimensional, multilevel, and dynamic 
concept that relates to the contextual settings of an educational model, to the institutional mission and 
objectives, as well as to specific standards within a given system, institution, programme, or discipline 
[35]. The European Centre for the Development of Vocational Training [10] discusses quality in 
educational institutions as follows: The term ‘quality’ refers to a certain characteristic or status, so a 
reference point is always needed. High-quality content must be determined with this reference point 
[10]. Quality in education depends on the concept. Quality can be defined as feeding objectives and 
expectations, including a clear definition of stakeholders (whose objectives and expectations [36].  

As there is no comprehensive specific work-based definition of the quality of work-based learning, it’s 
important to the authors to describe the quality assurance principles in the basis of which the model is 
developed, i.e. the consideration of which conditions and requirements ensures high-quality work-based 
learning. Quality is not an objective, but an endless search. Everything can always be done better, and 
quality can always be better [37].  
One of the options for ensuring the comprehensive quality of an organisation is to implement the Total 
Quality Management (TQM) concept, which is based on the managed development of organisations. 
The objective is to reduce errors in the production or service process and thereby improve quality and 
client satisfaction, i.e. ensure comprehensive quality by focusing on the constant improvement of the 
process [38]. The underlying principle of the TQM is quality management in every stage of activity, from 
planning through a self-control system and constant monitoring to finding opportunities and areas for 
improvement. The TQM covers techniques of problem solving, benchmarking and control [39] and 
includes three primary elements: meeting the expectations of clients, constant improvement of 
organisational processes, and availability and use of the skills and knowledge of employees [37]. The 
TQM is a management system for a customer-focused organisation that involves all employees in 
continuous improvement using strategy, data, and efficient communication to integrate the quality 
system to the organisation’s culture and activities, including by following the eight primary principles of 
the TQM: customer-focus, total employee involvement, integrated system, strategic and systematic 
approach, continual improvement, fact-based decision making and communications [40]. 

Various studies have shown that the implementation of the TQM brings about the improvement of an 
organisation’s performance and competitiveness, primarily on the assumption that the organisation’s 
management culture is open and supportive, and the employees have more power [41], [42], [37]. The 
best-known management quality assessment models have been developed based on the TQM 
philosophy, including the European Foundation for Quality Management (EFQM) Excellence Model and 
the Malcolm Baldrige National Quality Award (MBNQA) in the US, an adapted version of which is also 
used in the educational sector. The principles of the TQM are included in the institutional accreditation 
standards of higher and vocational schools, which are the basis for the self-assessment and external 
assessment of educational institutions [43], [44], [45], [46] and in the European framework to support 
quality assurance in vocational education and training  [36].  

Many studies have indicated that there is a positive connection between the use of models for self-
assessment of an organisation’s management quality (MBNQA, EFQM, etc.), which are based on the 
TQM framework, for the assessment of the management structure and the performance of the 
organisation [47], [48], [49], [50], [43]. Surveys also indicate that the implementation of the TQM 
supports organisational learning and employee motivation, including in educational institutions [51], 
[37].  

The TQM in education also calls for a comprehensive approach to institution and process management, 
including knowledge and implementation of the philosophy of quality, vision, strategy, capacity, 
resources, professionalism, and employee recognition [52]. The implementation of the TQM in 
educational institutions also calls for the existence of a quality culture and clear definition of 
stakeholders. According to the management philosophy of Deming, following the TQM brings benefits if 
the improvement management style is used in the organisation instead of the traditional management 
culture. Quality culture includes common values, beliefs, and norms, which focus on increasing 
customer satisfaction and the continual improvement of the quality of products and services. Surveys 
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show that failure to implement the TQM related to management culture, inadequate teamwork, unclear 
definition of stakeholders, multitude of goals and the absence of an efficient measuring system [53]. For 
example, focusing solely on meeting the expectations of students is not sufficient for an educational 
institution, as the students are both the input and output in processes for schools, but in addition to 
learners, the teachers, employers, and the society are also the school’s stakeholders and they all have 
different expectations [54], [55].  

Continual improvement, which is one of the principles of the TQM, originates from E.W. Deming’s PDCA 
(Plan-Do-Check-Act) “Plan” includes choosing control subjects and setting goals; “Do” includes running 
the process; “Check” includes sensing and umpiring; “Act” includes stimulating the actuator to take 
corrective action management concept, which is also known as the Deming Wheel or the PDCA Cycle. 
The PDCA Cycle means the constant search for better methods for improvement, and it’s widely used 
for internal quality assurance [34]. 

The principle of continual improvement is also the basis for other well-known quality assurance models 
and methodologies, including DMAIC, six Sigma, DMADV, RADAR etc., including in education [56]. For 
example, the European framework to support quality assurance in vocational education and training 
includes common quality criteria and advisory descriptions to support Member States in the 
implementation of the framework, where the quality criteria are: planning – which reflects the shared 
strategic vision of the relevant stakeholders and includes clear goals, measures and indicators; 
implementation – which is prepared in cooperation with the stakeholders and which include clear 
principles; checking – where outcomes and processes are regularly assessed and measured; correction 
– which represents the procedure, mechanisms and tools for review and which is determined at all 
levels. Processes are regularly reviewed and action plans for changes are prepared. Systems are 
adapted accordingly [57]. An organisation benefits the most from the implementation of the PDCA Cycle 
if all the four steps are efficiently and continuously implemented in its processes. The researchers who 
have studied the implementation of the PDCA Cycle in educational institutions have highlighted those 
institutions predominantly struggle with the implementation of the ‘Act’ step, and the main reason for this 
is that there is a lack of motivation, competence, and resources, as well as managerial support for the 
generation of ideas that would lead to the right correction solutions based on the information obtained 
during this step. The deficiencies in the ‘Act’ step of the cycle make the implementation of the continual 
improvement principle in an organisation difficult, which is why the organisation may not sufficiently meet 
the expectations of stakeholders and quality assurance is the organisation’s aspect that needs 
improvement [58]. Deming emphasises that to improve quality, the PDCA continual improvement cycle 
must be relaunched continually and without interruption [59]. Although there are differences in education 
in comparison with other sectors, the primary principles and assessment logic of the TQM is also well 
applicable to schools [60]. 

The achievement of customer focus in educational institutions requires, similarly to other sectors, the 
definition of customers and other stakeholders beforehand. The school’s task is to meet the expectations 
of both internal and external customers. The internal customers of educational institutions are primarily 
its learners, teachers and the research and administrative staff. The external customers/stakeholders of 
a school are parents, employers, and the society, and they all have different expectations [54].  

In addition to the substantive criteria and principles of quality assessment, the assessment process itself 
is also important in the creation and implementation of assessment models. The economic, political, and 
social changes of the last decades have also brought about changes in the educational sector, including 
the functioning of institutions of higher and vocational education. The importance of quality control has 
increased, and accreditation instruments have developed because of this [61]. A gradual transition to 
internal quality assurance has occurred in education during the last decade in order to increase the 
schools’ own responsibility for the quality of education and to maintain the autonomy of universities. 
Internal quality assessment is based on regular self-assessment and sharing the results of the self-
assessment with stakeholders is important- Self-assessment related to continual improvement whilst 
external accreditation related to compliance assessment (Noda et al., 2018). Various sources support 
the combination of different assessment forms and methods upon quality assessment. Thus, many of 
the models already mentioned include self-assessment and external assessment, and the implemented 
criteria include both compliance, i.e. minimal criteria, as well as the “ideal models”, where criteria 
describe perfection.  

The study published by the European Centre for the Development of Vocational Training [10] revealed 
that irrespective of the country and the curriculum group, schools follow the established standards and 
accreditation requirements, but the internal voluntary quality assurance, which would follow the principle 
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of continual improvement, needs to be improved, as the standards that are the basis for accreditation 
tend to set minimum requirements to schools whilst the philosophy of the TQM covers quality assurance 
at the maximum level, including continual improvement. Based on the survey results, the research team 
suggested the establishment of a common framework of quality criteria for schools on the basis of the 
continual improvement principle, which would be optional for schools and which many schools in the EU 
implement. At the same time, the implementation of internal quality assurance requires knowledge of 
the philosophy of quality, which has not become efficiently rooted in schools yet [10]. The purpose of 
the framework is to promote vocational education and guarantee tools for its quality management. The 
framework is the common basis for guaranteeing the transparency, consistency and transferability of 
vocational education quality assessment in Europe in order to increase mutual respect and the mobility 
of students and employees. EQAVET has determined common areas, so-called pillars, which the 
European vocational education systems and vocational schools use to ensure and develop the quality 
of teaching and learning. These pillars are management culture, quality assurance approaches, self-
assessment culture, supporting staff training, use of data and feedback for improvement, and inclusion 
of stakeholders. The framework determines 10 key performance indicators (1. importance of quality 
assurance system for providers of vocational education and training, 2. investment in teacher and trainer 
training, 3. rate of participation in vocational education and training programmes, 4. rate of completion 
of vocational education and training programmes, 5. rate of employment after the completion of 
vocational education and training programmes, 6. use of the acquired skills at the workplace, 7. 
unemployment rate according to single criteria, 8. participation of vulnerable population groups in 
vocational education and training programmes and their progress, 9. mechanisms for identification of 
the training needs of the labour market, 10. schemes for better access to vocational education and 
training), which among others is the basis for the performance indicators of Estonian vocational schools 
and the assessment of the effectiveness of learning [45]. 

The starting points of the vocational education quality assessment model used in Estonia are the quality 
assurance guidelines of the European Quality Assurance in Vocational Education and Training 
(EQAVET), the recommendations made in the European Centre for the Development of Vocational 
Training (Cedefop) survey “Assuring quality in vocational education and training. The role of accrediting 
VET providers” and the Estonian Lifelong Learning Strategy 2020 and the vocational education 
programme that supports its implementation. The quality cycle of the European, incl. Estonian, quality 
assurance cycle in vocational education follows the principle of Deming’s PDCA Cycle [44], [45], [62]. 

External quality assessment allows schools to receive feedback on the quality of the learning process 
and recommendations for its development and use the results of the independent external assessment 
in the strategic management of the school. In addition, to inform the stakeholders (learners, world of 
employment, state, society) about the compliance of the educational process with national requirements, 
goals established in development plans, the needs of employers and the expectations of the learners. 

2 METHODOLOGY 
The purpose of the development of the system for recognition of the quality of work-based learning was 
to harmonise the quality of the implementation and development of learning in Estonian vocational and 
higher education institutions by providing the schools with a framework for the assessment and 
improvement of the quality of work-based learning. The process was led by the development manager 
of the Education and Youth Board (Innove SA at the time), who established a working group of experts 
for the development of the system. 

The system for recognising the quality of work-based learning was developed in stages according to the 
PDCA logic. Mapping the nature and quality characteristics of work-based learning was set as the first 
task. Practitioners of work-based learning were involved in this process, and it relied on the legislation 
that regulates work-based learning in Estonia, the documents of the European Commission and the 
experience of other countries. It was also decided to follow the logic of the PDCA in the creation of the 
framework of quality criteria. Following this, the collected material was used as the basis to describe the 
stages of the work-based learning process with the criteria that indicate its quality and the process for 
assessing the quality of work-based learning was planned. Coordination of the criteria and stages of the 
process for assessment of the quality of work-based learning with experts was the third step. The fourth 
step was to prepare the documentation required for the assessment, including self-assessment and 
feedback forms, statutes of the quality label. The first step entailed piloting the assessment of the quality 
of work-based learning and the sixth was recognition of the schools that participated in the recognition 
process, provision of feedback and introduction of improvements for the process of the next period. The 
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expected results of the pilot project were the development and implementation of the process and 
methodology of a functional system for recognition of work-based learning for the continual improvement 
of the quality of learning. 

 
Figure 2. Process of planning the work-based learning recognition system 

For the participating educational institutions, the school-centred evaluation process was also created, 
which clearly illustrates all the necessary stages schools need to implement or pass, and follows the 
abovementioned principles of quality assurance and assessment. The process focuses on continuing 
quality improvement principles and combines self- and external assessment. One important 
methodological basis was also a principle to find as much support for the schools as possible during the 
process to encourage them to pass the process, learn from it and implement the improvements from the 
results to move toward excellent WBL studies.  

3 RESULTS 
According to the described quality management and assessment principles, requirements, and trends 
in WBL and the educational sector, prior best practices of quality and excellence models, the recognition 
process and assessment criteria (appendix 1) were described. The process of planning the work-based 
learning recognition system with the piloting gave valuable feedback to improve and adjust both.  

The most important elements of the substantive part of the work-based learning quality assessment 
process are the quality criteria, which were phrased by the members of the working group of 
assessments. Firstly, the team collected information from the EU and Estonian legal framework for the 
implementation of work-based learning and also reviewed the models, regulations and experience of 
other countries (e.g. Finland, Denmark) in this area. The articles of different authors on the various 
aspects of work-based learning were also studied. The criteria were categorised into steps according to 
the PDCA Cycle (planning, implementation, feedback, and improvement) and the compliance criteria 
that are based directly on the legal framework were also described. The criteria in each stage were 
phrased collaboratively, the discussions between the members of the working group helped find the 
best and the clearest wordings. All the criteria of the PDCA were also discussed and categorised in such 
a manner that important criteria of each stage were formed, which in turn were explained as more 
detailed sub-criteria, which were sent with the description of the steps of the assessment system to 
experts for feedback and approval. Based on the different focus of the criteria and the sectoral legislation 
regulating them, it was decided to divide the criteria in two - compliance criteria, which give the school 
that has passed an assessment the reassurance that their WBL complies with the legislation regulating 
work-based learning, and the criteria describing perfection, which illustrate the options for development 
and improvement.  

The prepared work-based learning quality criteria were first reviewed by the head of the Estonian Quality 
Agency for Higher and Vocational Education (EKKA), the vocational education assessment manager 
and the training manager to harmonise the criteria with the vocational education quality assessment 
criteria to ensure that there are no contradictions. The experts of the EKKA mainly pointed out that many 
criteria must be moved under compliance criteria, as they are regulated by legislation. There were also 
several overlapping, unclear or overgeneralised criteria. The proposition was to make the wording of the 
criteria more learning-centred, so the initial wording of “the key competencies and future expectations 
of the learner are developed during the completion of curricula” was replaced with “the school and the 
company cooperate to consciously create opportunities for the development of the learner’s key 
competencies, including the development of future expectations”. Then, we received feedback from the 
chief specialist of vocational education at Foundation Innove, whose main task is the development of 
vocation education curricula. Her proposition was to harmonise the terminology, as we used alternate 
terms such as ‘assessor’ and ‘external assessor’, as well as ‘recognition’ and ‘assessment’. In addition 
to the harmonisation of the terminology, we also made the wording clearer where necessary. One of the 
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recommendations forwarded was to abandon the compliance criteria altogether to not remove the 
perception that it functioned like supervision. This proposition was not considered, as adherence to 
compliance criteria is unavoidable. Some criteria were difficult to measure in the opinion of the chief 
specialist, e.g. “culture that supports learning in the place of traineeship”. In the last stage, we validated 
the assessment criteria in the traineeship and work-based learning network of vocational and higher 
education institutions. It can be pointed out that the preparedness of schools to contribute to the external 
assessment process, even a voluntary one, is low. One of the reasons is the current background of 
assessment of the quality of education, where external assessment was regarded as control by the 
ministry, and another is that until now, work-based learning was carried out only according to compliance 
criteria and one’s own experience. Changing the mindset of the representatives of schools and 
convincing them of the usefulness of an external assessment process was important in the 
implementation of the process.  

The fourth task in the development of a system for recognition of work-based learning (see Figure 4) 
was the preparation of the documents required for the assessment of the quality of work-based learning. 
The documents that required development were the guidelines for self-analysis of work-based learning, 
the form of the feedback report to be submitted by the assessors to the schools and the statues of the 
quality label. The self-analysis guidelines were developed based on the principles of self-analysis 
(analyse what we are doing, why and how, which results we’ve achieved and what we must improve) 
and the logic of the PDCA Cycle was followed. The examples for the preparation of the report form were 
the forms used for quality assessment in education and they contain the previously developed work-
based learning quality criteria, and the respective sub-criteria and questions/statements analysed by the 
school during self-assessment, which arise from the learning process. Each criterion on the self-analysis 
form includes a block with strengths, area of improvement and planned improvements, which the school 
filled in as a summary of the criterion. The form of the feedback report to be filled in by the assessors 
was based on the self-analysis form. The school receives feedback on the strength of each work-based 
learning quality criterion and improvement opportunity, and the propositions of the assessor team for 
even better/more successful achievement of the criterion. The conditions for awarding the quality label 
were specified in the statutes of the label.  

The development of the recognition system, including the documents, was followed by piloting the 
assessment system. Participation in the recognition process was voluntary for schools. It was possible 
to participate with one vocational education curricula group, which could include several curricula where 
work-based learning is implemented. The school’s work-based learning coordinator had to apply in free 
format in order to participate in the activities. 

Seven higher and vocational education institutions with 12 different vocational education curricula (incl. 
the Estonian Aviation Academy (curriculum group: motorised vehicles, shipping and avionics), the Valga 
County Vocational Training Centre (curriculum group: health care and social work), the Ida-Virumaa 
Vocational Education Centre  (curriculum group: manufacture of textile, clothing, footwear and leather 
processing), the Tartu Health Care College (curriculum: client worker for people with mental health 
problems), the Tallinn Health Care College (curriculum group: social work and counselling, curricula: 
care worker and child minder), the Järvamaa Vocational Education Centre (curricula groups: home 
service and social work and counselling, chemical engineering, curricula: cleaning specialist, care 
worker, water treatment operator) and Tallinn School of Service (curriculum group: wholesale and retail, 
curricula: shop assistant and sales organiser). All the schools that participated in the project had been 
implemented work-based learning for years already. In total, work-based learning has been carried out 
in 29 vocational schools and universities of applied sciences in 102 vocational specialities from 2017-
2021. 24% of the schools, where work-based learning is used, and 12% of the work-based learning 
curricula have participated in the recognition process until now. 

A training session for the representatives of the school was carried out first to introduce the assessment 
process in greater detail, including how to fill in the self-assessment report. Then the schools had to 
carry out self-analyses and prepare reports, which had to be submitted to the process coordinator by 
the established deadline. During the self-assessment, the school assessed the functioning of work-
based learning whilst following the structure of the pre-determined criteria. Under each criterion, the 
school have an overview in the report of whether and how the given principles had been followed in 
work-based learning by the school and referred to documents and other evidence. At the end of each 
criterion, the school prepared a summary of the main strengths and areas of improvement, and listed 
the improvements that had already been planned. The prepared reports were the primary material for 
assessors in the assessment of the quality of work-based learning in schools. The assessors who 
participated in the process were selected by way of a public competition. The candidates were required 
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to have prior experience in external assessment and work-based learning. The assessors also passed 
training where the assessment process was introduced to them in greater detail, including the 
preparation of the feedback form of assessor. In addition to analysing the documents, the assessors 
also conducted interviews with the representatives of schools (employers, learners, teachers) and 
requested additional documents if necessary. This was followed by the preparation of a consensual 
feedback report by the assessors and submission of the report to the school. The school could then 
submit its comments to the report if necessary and the assessors then submitted the final report to the 
schools, in which they presented their feedback on the strengths and areas of improvement of work-
based learning and made suggestions for improvement of work-based learning. In the conclusion of the 
feedback report, the assessors submitted their opinion on the compliance of quality criteria (complies, 
complies partly, does not comply), which was also the basis for making the decision on the grant of the 
quality label.  

The parties to the recognition process have feedback on the process as well as the documents, including 
the quality criteria. For example, the positive side of the recognition process highlighted by the schools 
was analysing work-based learning based on the given criteria, which gives a comprehensive overview 
of what is going on in the school and the company, and which areas need improvement. Another positive 
that was highlighted is the process for inclusion of different parties (school, companies, learners) and 
the external view given by the assessors. The timing of the recognition process was highlighted as a 
necessary improvement. Namely, the schools that participated in the pilot project had to prepare the 
self-analysis in summer. The fact that the self-analysis is very time-consuming was also pointed out. 
The areas of improvement pointed out by the schools in respect of the quality criteria (planning, 
implementation, feedback, and improvement) were the occasional repetition or unclear working of the 
assessment criteria. The received feedback was taken into consideration in the further development of 
the process and the documents. For example, the self-analysis was moved to winter, when school life 
is calmer. The content of training was also updated with more specific sample exercises to explain the 
logic of the assessment criteria (plans must be implemented, results must be reviewed and analysed, 
and changes must be made, if necessary, which is why several steps included similar activities, but in 
different times (prior, implemented, subsequent)). A substantive improvement suggested for the 
feedback report was the addition to the assessor’s improvement suggestions (in addition to their 
opinions of the strengths and improvements of work-based learning), which was also considered in the 
development of the documents of the recognition process.  

An overview of the results of the recognition process, including the feedback given by the parties, was 
given at the networking of even vocational schools. Recognition badges and letters of gratitude were 
presented there as well. 

4 CONCLUSIONS 
This article gave an overview of the development of a model for assessment of the quality of work-based 
education in Estonia. Piloting the model resulted in a comprehensive system (recognition of the quality 
of work-based learning in vocational education), which can be implemented in Estonia and other 
countries. The purpose of the development of the system for recognition of the quality of work-based 
learning was to harmonise the quality of the implementation and development of learning on the given 
platform by providing the schools with a framework for the assessment and improvement of the quality 
of work-based learning. The recognition system was developed in several stages as planned in the 
research tasks, including the complete process of work-based learning was described proceeding from 
the best practices of other countries, the principles of work-based learning, the relevant legislation and 
quality assessment models, the quality criteria of work-based learning were developed alongside the 
documents required for assessment, including self-assessment, the forms of feedback reports and the 
statutes of the quality label, and the process of recognition of work-based learning created as a pilot 
project was carried out. The schools that participated in the process gave feedback on the formal and 
substantive parts of the process at the end of the pilot project, which was considered in the further 
development of the work-based learning recognition process.  

The pilot project, where feedback for the further development of the recognition system was received, 
resulted in the creation of a system for recognition of the quality of work-based learning in higher and 
vocational education, which will be used for carrying out the recognition process in the future. The 
prepared self-assessment model, which includes the parts of quality criteria and analysis, and 
improvements, can also be used by schools outside the recognition process for the development and 
implementation of their work-based learning curricula. The process is universal and can also be used in 
other countries, the criteria at the centre of the assessment (primarily the compliance criteria) can be 
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adjusted according to the legislation of the country of implementation if necessary. The criteria that focus 
on perfection are universal and consider the widely followed principles of quality assurance and the 
quality of education.  

The main propositions upon the implementation of the model are informing schools about the process 
in advance and introducing the benefits of the process to the schools. Based on the feedback received 
from the representatives of schools, it can be said that advance training could be longer and more 
thorough to gain more practical experience for the self-analysis and review how time-consuming this is 
for the school. The assessors who participate in the process for the first time also need more knowledge 
of their role and how to best prepare for the assessment, carry out assessment visits and prepare useful 
feedback for the schools. As the time resources of the participating people are usually very limited, the 
times for interim summaries for the expert group (leading assessors) should also be specified in the 
schedule and action plan to harmonise the feedback given to schools. We must also think about adding 
a buffer time to the final stage of the process so there would be more time to communicate with the 
schools if there are contradicting opinions, which require the assessors to visit the schools again etc.  
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EVALUATION OF PRACTICAL TEACHING BY UNDERGRADUATE 
NURSING STUDENTS IN A CLINICAL TEACHING ENVIRONMENT 

P. Svobodová, J. Kantorová, I. Koribska 
Palacký University in Olomouc (CZECH REPUBLIC) 

Abstract 
The aim of the research was to find out the evaluation of the practical teaching environment and the role 
of the mentor in the clinical teaching environment of undergraduate nursing students. The goal was 
achieved through a non-standardized questionnaire survey based on a standardized questionnaire 
survey clinical learning environment, supervision and nurse teacher, which evaluates the quality of the 
teaching environment in clinical practice, the role of mentor and teacher of clinical practice. The research 
group included a total of 84 nursing students in the 1st – 3rd year of three medical faculties in the Czech 
Republic. The result was the determination of the overall satisfaction of the majority of students with the 
completed practical training in a clinical teaching environment. The more satisfied the nursing students 
were with the given professional teaching in the clinical teaching environment the more positively they 
evaluated the individual items of the questionnaire survey. The majority of students positively assessed 
the clinical teaching environment as a good teaching environment, as well as the relationship with the 
mentor. The results of the research survey and their interpretation bring conclusions that show the 
significant help of mentors during professional practical teaching in a clinical teaching environment, 
which brings students enough meaningful teaching situations. 

Keywords: Evaluation, nursing student, practical training, undergraduate education, clinical learning 
environment. 

1 INTRODUCTION  
The training of qualified non-medical health professionals and nursing professionals who are prepared 
and qualified to perform the role and function of a general nurse providing health care without direct 
guidance or professional supervision (Froňková, & Kyrianová, 2012) in health care facilities in the Czech 
Republic universities. Professional practical teaching in a clinical teaching environment forms an 
important part of undergraduate education of nursing students. The clinical learning environment can 
be characterized as an environment in which students' theoretical knowledge is applied to practical 
clinical experience (Flott & Linden, 2016). The clinical teaching environment provides nursing students 
with opportunities to acquire clinical skills and acquire professional competencies. In order to 
successfully manage professional practical teaching in a clinical teaching environment, quality 
theoretical preparation of students, careful organization of practical teaching and guidance of students 
by qualified clinical mentors are necessary (Murphy et al., 2012). Mentoring in a clinical learning 
environment involves an extensive systematic process that includes the training of clinical mentors, their 
supervision, documentation of mentoring for students, and the evaluation of mentors' professional 
practices. Špirudová (2015, p. 61) defines mentoring in nursing as "a process in which a specially 
selected, trained and experienced person - a registered nurse, possibly a specialist (mentor) voluntarily 
supports, helps and passes on experience to a less experienced person (mentee)." Effective student 
leadership is an important personal relationship between a mentor and a student. A suitable learning 
environment is essential for the professional development of every student. 

2 METHODOLOGY 
Data collection took place in the spring of 2021 at three medical faculties in the Czech Republic. A non-
standardized questionnaire based on a standardized questionnaire clinical learning environment, 
supervision and nurse teacher was used for data collection, which evaluates the quality of the teaching 
environment in clinical practice, the role of mentor and teacher of clinical practice. The non-standardized 
questionnaire was created through Google forms and contained 18 closed research questions focused 
on the environment of practical teaching and mentoring of students in the clinical teaching environment, 
including the determination of the overall satisfaction of students with practical teaching. The 
questionnaire was developed electronically using a Google form and was composed of a total of 13 
statements and four questions, which were divided into three parts: 1 \ Demographic data, 2 \ Clinical 
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learning environment, 3 \ Mentoring. Demographics included two questions about students' gender and 
year of study. The area of clinical learning environment included 7 statements, and the area of mentoring 
contained two questions and 6 statements. Individual items of the questionnaire were evaluated using 
a five-point Likert scale (1 - strongly disagree, 2 - partially disagree, 3 - neither agree nor agree, 4 - 
partially agree, 5 - strongly agree). In this electronic form, the questionnaire was sent to students at their 
common class email addresses. After obtaining the consent to conduct a research survey from the 
management of the faculties, the questionnaire was electronically distributed to nursing students in the 
1st - 3rd year of full-time undergraduate education to their common e-mail addresses. During the month 
of June, a total of 84 completed questionnaires were statistically processed. The results of the research 
survey were processed by descriptive analysis. Statistical analysis was performed using the Wilcoxon 
and Kruskal-Wallis test, Spearman's correlation coefficient at a statistical significance level of 0.05%. 
The obtained data were expressed using clear tables of frequencies and bar graphs of 3D. Frequency 
tables expressed data in their absolute and relative value. Each table was supplemented by a 
presentation of the results using comments.  

3 RESULTS 
The results of the research survey were divided into three parts: Demographic Data, Clinical Learning. 
Environment and Mentoring. 

3.1 Demographic data  
Demographics included two questions about students' gender and year of study. All respondents are 
women and are studying a full-time bachelor's degree program in nursing.  

 
Figure 1. Percentage of students in individual years 

The division of the year is as follows: 35.7% of students study 1st year (30 students), 35.7% of students 
study 2nd year (30 answers) and 28.6% of students study 3rd year (24 answers). In total, 84 students 
took part in the survey. 

3.2 Clinical learning environment 
The area of clinical teaching environment included 7 statements. These statements were made: it was 
easy to establish contact with the staff, the student took part in discussions during work meetings, the 
department had a pleasant atmosphere, the department staff was interested in leading students, the 
department had enough meaningful teaching situations, the department can be considered good 
teaching environment, the transmission of information on nursing care was seamless. The table below 
evaluates the area of the clinical learning environment. 
  

35,7%

35,7%

28,6%
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Table 1. Average evaluation of questions from the field of clinical teaching environment 
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E1 Making contact with staff was easy 3,7 4,0 0,9 3,4 4,0 1,1 3,4 4,0 1,2 

E 2 During the working meetings, the 
student participated in the discussion 2,5 2,0 1,5 2,7 2,0 1,5 2,6 2,0 1,5 

E3 The department had a pleasant 
atmosphere 4,0 4,0 1,0 3,9 4,0 1,1 3,6 4,0 1,3 

E4 The staff of the department was 
interested in leading students 3,8 4,0 0,9 3,3 4,0 1,1 3,0 2,5 1,2 

E5 There were plenty of meaningful 
teaching situations in the ward 4,2 4,0 0,9 4,3 4,0 0,7 3,7 4,0 1,0 

E6 The transmission of information on 
nursing care was OK 4,6 5,0 0,5 4,5 5,0 0,8 4,3 4,0 0,6 

E7 The department can be considered 
a good learning environment 4,3 4,5 0,8 4,5 5,0 0,8 4,3 5,0 1,0 

Spearman's correlation coefficients were then calculated for the monitored variables, which followed the 
evaluation of statements according to the year of study. We see a statistically significant relationship 
between the evaluation of statements and the year of study in the statement: the department staff was 
generally interested in student leadership (R = -0.258; p-value = 0.018) and in the statement: there were 
enough meaningful teaching situations in the department (R = -0.217; p -value = 0.047). As the year of 
study increases, agreement with these statements decreases. Older students do not think so much that 
the staff of the department is generally interested in leading students, nor do they think that there are 
enough meaningful teaching situations in the department. 

3.3 Mentoring 
The mentoring area contained two questions and 6 statements. These were issues of the mentor's job 
classification and the frequency of mentoring. The statements were as follows: the mentor had a positive 
attitude towards mentoring, the mentor provided individual mentoring, the mentor provided feedback on 
an ongoing basis, the student was satisfied with the mentor, there was mutual interaction between the 
student and the mentor, the relationship with the mentor was marked by trust. 

Table 2. Job classification of the mentor 

Job classification of a mentor 
Year of study 

1st year 2nd year 3rd grade Total 

1 - nurse 3 (10 %) 8 (26,7 %) 5 (20,8 %) 16 (19 %) 

2 - nurse specialist 10 (33,3 %) 8 (26,7 %) 3 (12,5 %) 21 (25 %) 

3 - assistant ward manager 0 (0 %) 1 (3,3 %) 1 (4,2 %) 2 (2,4 %) 

4 - sister/ ward manager 10 (33,3 %) 5 (16,7 %) 7 (29,2 %) 22 (26,2 %) 

5 - other 7 (23,3 %) 8 (26,7 %) 8 (33,3 %) 23 (27,4 %) 

Total 30 (100 %) 30 (100 %) 24 (100 %) 84 (100 %) 

Overall, most mentors other than the above job classification (27.4%; 23.3% of responses), of which the 
most mentors were a specialist nurse (25%; 21 students). First-year students most often have a mentor, 
a specialist nurse or a station nurse. For second-year students, it is a general nurse, a specialist nurse 
or another person. For third-year students, it is most often a different person. 
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Table 3. Operation of mentoring 

How often was the mentoring 
Year of study 

1st year 
 of study 2nd year 3rd grade Total 

1 - I was assigned a personal mentor, but the relationship with 
him did not work during my internship 1 (3,3 %) 2 (6,7 %) 1 (4,2 %) 4 (4,8 %) 

2 - During my practice, the mentor changed unplanned 1 (3,3 %) 0 (0 %) 1 (4,2 %) 2 (2,4 %) 

3 - The mentor varied according to the shift or place of practice 11 (36,7 %) 15 (50 %) 9 (37,5 %) 35 (41,7 %) 

4 - I was assigned a mentor and the relationship with him 
worked throughout my practice 16 (53,3 %) 13 (43,3 %) 13 (54,2 %) 42 (50 %) 

5 - Another method of mentoring 1 (3,3 %) 0 (0 %) 0 (0 %) 1 (1,2 %) 

Total 30 (100 %) 30 (100 %) 24 (100 %) 84 (100 %) 

The second question of mentoring looked at how often mentoring took place. We see the results in Table 
3. Overall, students most often stated that they were assigned a mentor with whom they worked during 
the internship (50%; 42 responses) or the mentor changed according to the shift or place of internship 
(41.7%; 35 responses). The answers prevailed among first-year students that their mentor did not 
change during the internship, as well as among third-year students. For second-year students, variants 
prevailed in which the mentor changed according to the shift or place of practice. 

Table 4. Relationship with a mentor 

Relationship with a mentor 

Year of study 
1st year of study 2nd year 3rd grade 
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M8 Mentor had a positive attitude towards mentoring 3,8 4,0 1,1 3,9 4,0 1,0 4,0 4,0 0,8 

M9 I felt that I was being given individual mentoring 4,0 4,5 1,2 4,1 4,0 1,0 3,8 4,0 1,3 

M10 The mentor provided me with feedback on an ongoing basis 3,8 4,0 1,1 3,8 4,0 1,2 3,8 4,0 1,1 

M11 I am generally satisfied with the mentoring provided to me 4,1 4,0 1,0 4,1 4,0 0,9 4,0 4,0 0,9 

M12 Mentoring was based on an equal relationship and 
supported my learning 4,2 5,0 1,2 4,1 4,0 1,0 3,8 4,0 1,1 

M13 There was mutual interaction (cooperation) between me 
and the mentor 4,3 5,0 1,1 4,3 4,0 0,9 4,3 4,0 0,7 

M14 Mutual respect and recognition prevailed in the 
relationship with the mentor 4,0 4,0 1,1 3,9 4,0 1,1 4,1 4,0 1,1 

M15 The relationship with the mentor was characterized by a 
sense of trust 3,8 4,0 1,1 4,1 4,0 1,0 4,0 4,0 0,9 

Table 4 shows the average evaluation of Mentoring questions. Most students agree with the statement 
M13 There was a mutual interaction between me and the mentor. All students agree with this statement. 

4 CONCLUSIONS 
The main goal of the research was to determine the evaluation of the practical teaching environment 
and the role of the mentor in the clinical teaching environment of undergraduate nursing students using 
a non-standardized questionnaire survey based on a standardized questionnaire survey based on a 
standardized clinical learning environment, supervision and nurse teacher. 

As the year of study increases, students' agreement with the statements decreases: the staff of the 
department was generally interested in leading students, and there were plenty of meaningful teaching 
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situations in the department. Older students do not think that the health professionals in the department 
are generally interested in leading students, nor do they think that there are enough meaningful teaching 
situations. In the job classification of a mentor, most often students stated a job classification other than 
the one listed, most mentors were specialist nurses. First-year students most often had a specialist 
nurse or a ward manager as a mentor. For second-year students, it was a nurse, a specialist nurse, or 
another person.  

Third-year students most often mentioned another person. Students also most often stated that they 
were assigned a mentor with whom they worked during the internship or that the mentor changed 
according to the shift or the place of the internship. The answers prevailed among the first-year students 
that their mentor did not change during the internship, as well as in the third years. For second-year 
students, the variant where the mentor changed according to the shift or place of practice prevailed. All 
students stated that there was a mutual interaction between them and the mentor. 

The results of the research survey and their interpretation bring conclusions that show the significant 
help of clinical mentors during professional practical teaching in a clinical teaching environment, which 
also brings students enough meaningful teaching situations. The results of the research also prove the 
importance of a quality teaching environment, which has a fundamental influence on quality professional 
practical teaching of students. 
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Yasmine Khajou, Idriss Azhari, Yousra Chtouki 

Al Akhawayn University in Ifrane (MOROCCO)  

Abstract  
The Covid-19 pandemic forced all social activities to switch to online. Since March 2020, the World 
Health Organization (WHO) announced the Covid-19 as a pandemic. In this regard, Moroccan 
government took measures to avoid spreading the virus and to ensure the continuity of the educational 
process, all Moroccan universities including Al Akhawayn University in Ifrane (AUI) closed their 
campuses and adopted online teaching method. The newly adopted online learning has affected 
students learning on many aspects. Therefore, we can ask ourselves: Does distance learning have an 
impact on online students? To assess students’ opinions about this matter we conducted a survey in 
which we asked 100 undergraduate students from AUI. Data was gathered using an online questionnaire 
and analyzed using Python Data Analysis packages. This paper reflects and interprets the results 
obtained and analyzed from the survey conducted on AUI Students concerning the overall online 
teaching experience during this pandemic.  

The main objective of this paper is to analyze and predict student performances with regards to the new 
online teaching method due to COVID19. The paper will answer the problematic by presenting five 
steps: Data collection, Data processing, Data visualization and results interpretation. 

Keywords: Python, research, data analysis, Covid-19, online education. 

1 BACKGROUND STUDY 
Different studies had different feedbacks about E-learning. Shifting from face-to-face classes to online 
classes is not an easy step for students, especially those who do not have access to laptops and internet 
facilities at home or those who take courses that cannot be taught online [1]. 

Moreover, clinical medicine, art, engineering, sports and several disciplines depend and require access 
to labs and practical training and therefore cannot be replaced by distance teaching and learning [2]. 
Many studies stated that E-learning was not common before the Covid-19 outbreak. Thus, faculty was 
not prepared to deal with this crisis situation [3]. Also, students and faculty were not mentally prepared 
for such a shift [4][5]. Which resulted poor interaction between learners and facilitators, and a lack of 
clarity of the purpose and goals of the learning can impede the learning process [6][7]. It is true that 
students increasingly use mobile devices like smartphones for learning purposes [8]. Since the early 
2000s, most institutions have increased the number of online courses and education opportunities such 
as advanced degrees[11][12][13]. Also, universal access to technology, creating community using 
videoconferencing software, and intentional pedagogical choices to incorporate active learning created 
a positive learning environment for students [14][15]. However, the success of E-learning depends on 
students’ personality traits and seriousness [16]. 

And developing countries have areas that do not have a reliable or existent internet connection which 
posed a great and major challenge to the shift to full online instruction [17]. And excessive use of the 
internet, computers, smartphones and similar electronic devices have always had serious impact on 
health [18]. 

2 INTRODUCTION 
In March 2020, Morocco’s Ministry of National Education, Vocational Training and Scientific Research 
(MOE) shifted to digital learning to ensure continuity of learning for its seven million students in response 
to the coronavirus outbreak [3]. Al Akhawayn University is an English-speaking higher education and 
scientific research public university located in Ifrane, Morocco. Al Akhawayn University was established 
by royal order in 1993 and was officially opened on January 16, 1995, by Morocco's former King, Hassan 
II. Al Akhawayn University offers a number of Bachelor's and Master's program options in the humanities 
and social sciences (SHSS), science and engineering (SSE), and business administration (SBA), all 
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defined by the University Core Curriculum (UCC) based on the American liberal arts system, with 
approximately 2,500 full-time students residing and studying on the university’s campus. 

The university adopted online learning for three semesters now, which has affected students learning 
on many aspects. Using statistics, we can predict various phenomena and behaviors and analyze data 
so we can illustrate it and solve a problematic. In the research paper, the statistical analysis will be 
performed using Python and its various libraries to study the impact of Covid-19 at Al Akhawayn 
university. Aside from the basic libraries, a huge number of packages created by individual contributors 
offer access to strong specialized features. They enable us to program applications in practically all 
fields of computer science. The paper shows a great interest in statistical programming and data 
analysis. Indeed, we will perform a statistical analysis of the data resulting from an online survey taken 
by students from Al Akhawayn University. This analysis will tell us if online learning has a considerable 
impact on the student’s performance.  

3 RELATED WORK 
Distance learning is defined as a mode of education, provided by an institution that does not involve the 
physical presence of the teacher (trainer) and students. 

According to the French Association of Standardization (AFNOR), distance learning is defined as a 
mode of distance learning designed to allow individuals to learn without to train without moving on the 
place of training and without the physical presence of a trainer [2]. Distance learning is included in the 
more general concept of open and distance learning. There are many learning method and class types 
but in Morocco we noticed the ones below: 

• Classroom or face-to-face: courses delivered in a classroom setting in a variety of forms (lecture, 
workshop, laboratory, etc.) that can make use of ICT for simulations or production using computer 
tools. [1] 

• Hybrid online (Blended): online courses that combine synchronous and asynchronous modes of 
instruction. [1] 

• Flexible, comodal, or HyFlex courses allow students to select between online (synchronous or 
asynchronous) or face-to-face learning modes. This decision can be made at any time during the 
course. [1] 

Several authors have attempted to define the properties of distant learning. These characteristics, 
among others, can be summarized as follows:  

• Accessibility: Flexibility in location and time characterizes distant education (training). This form 
of learning makes learning more accessible to the general public by providing teaching and 
learning circumstances that take into consideration each learner's unique limits. [1] 

• Contextualization: Distance learning allows an individual to study in the context of his or her 
immediate surroundings. As a result, it maintains direct, immediate, and continuous contact with 
the many components of the environment, promoting the integration of scientific and practical 
knowledge and the transfer of knowledge. [1] 

• Flexibility: When compared to face-to-face instruction, distance learning provides more degrees 
of flexibility. In this context, flexibility refers to the ability of the learner to organize their study 
activities and learning pace in time and place through the use of a flexible style of pedagogical 
organization. Similarly, it may build activities that give the learner options in terms of content, 
techniques, and interactions, taking into consideration the particular limits of each constraint. [1] 

• Interaction and collaborative work: The learning process is primarily dependent on interaction 
between the student and the tutor, as well as between the student and his or her classmates. The 
course material necessitates that the student first comprehends and absorb it, and then review 
and reconstruct his or her particular comprehension. This is accomplished by interaction with 
peers (other learners) and the tutor, which helps the learner to create an understanding that is 
shared by the various learners and the teacher. This contact can also occur in the context of 
collaborative work, which is based on a learner/learner and learner/tutor exchange during a 
learning activity in which each learner actively participates in the resolution adopted of the activity 
in question. [1] 
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4 METHODOLOGY 

4.1 Data Collection and Survey 
The proposed study is solely a quantitative study using self-administered online questionnaires. The 
study was addressed to all students of Al Akhawayn University who were enrolled in online and face-to-
face courses but who had studied since the end of face-to-face courses. Indeed, when COVID suddenly 
arrived, classes stopped and resumed in a chaotic manner. As time went on, classes got better but 
students still complain about the constraints of distance learning. My classmate and I are students at Al 
Akhawayn and have been enrolled in online courses since the inception of COVID19. As online students 
we had encountered several difficulties and, in this project, we would like to have the opinion of other 
students on the impact of online education on students' academic performance. To do this we developed 
a survey with questions about performance and ability to study online and face-to-face and aimed for 
100 answers sample to analyze.  

Since the survey should be as objective as possible for an efficient analysis and interpretation, we must 
ask clear and simple question that could help us perform a statistical analysis. Therefore, a 
brainstorming session should be done to come up with precise and direct questions that can reflect the 
student’s performance. The questions are listed below: 

1 What is your school? 
2 What is your major? 
3 Have you ever studied online? 
4 How many semesters have you done fully online? 
5 How can you describe your academic experience so far? 
6 How can you describe your capacity to follow in class? 
7 Have you attended all your classes? 
8 How many courses have you failed since the COVID19 apparition? 
9 Give us your learning method preference. 
10 Which school is favored by the Online Learning? 

4.2 Data Processing and Cleaning 
Pandas is a Python library specialized in data analysis. In this support, we will be interested in the data 
manipulation. The data manipulation features it offers: A "data frame" object that allows to perform many 
filtering operations, preprocessing, etc., prior to statistical modeling. The richness of the features of the 
pandas’ library is one of the reasons, if not the main one, to use Python to extract, prepare, and clean 
data. The resulted work from the data cleaning and processing is a clear and clean table that is ready 
to be analyzed by other tools present in the python library. All this process could simplify our data 
analysis for the next data wrangling step. 

4.2.1 Data Wrangling 
NumPy is a numerical library providing efficient support for large multidimensional arrays, and high-level 
mathematical operations. It has helped us a lot in our project with the ability to save parts of the table in 
variable and perform statistical operations on them. Indeed, we were able to classify per school, per 
class standing and per major the responses for each question in the survey. This process will generate 
results that should be displayed with visualization tools to interpret them. 

4.2.2 Data Visualization 
Matplotlib is a Python library that allows you to produce a wide variety of graphics of good quality. 
Indeed, by graphing the results computed using NumPy we are now able to clearly see the results for 
every answer in each school, major and learning method. The results will allow us to perform a 
comparison that will determine the impact of online learning on the students’ performance at AUI. 
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5 RESULTS 

From Table 1 we can say that the majority of students who answered our survey are from SSE and SBA. 

Table 1. Number of students who answered our survey per school. 

 

In Table 2 we can see that the majority of students who answered our survey major in BA, CS, and 
EMS. 

Table 2. Number of students who answered our survey per major. 

 

In Table 3 we can see that the majority of students who answered our survey are sophomores and 
freshmen. 

Table 3. Students’ contribution by class standing. 

 

From Table 4, we can see that students from SSE took the most semesters online. 

Table 4. Average of semesters online. 
Students from Average of semesters online 

SSE    
SBA 

 
SHSS 

 

In Table 5 we can say that for the three schools the average of failed classes while face to face is very 
small (around 0.15) compared to face to face (around 0.6). This might be due to the fact that students 
prefer face to face classes and tend to learn more in that mode. 

Table 5. Average of failed courses when online and face to face for SSE, SBA, and SHSS. 
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From Figures 1, 2, and 3 we can say that: 

- The school with the most online students compared to face to face is SSE. 
- The school with the less online students compared to face to face is SBA. 

 
Figure 1. Number of students online vs face to face in SBA. 

 
Figure 2: Number of students online vs face to face in SSE. 

 
Figure 3: Number of students online vs face to face in SHSS. 

From the Figure 4,5, and 6 we can say that students from the three schools prefer face to face teaching 
mode, while their less favourite is online mode. 
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Figure 4. Students’ preferences for SEE. 

 
Figure 5.  Students’ preferences for SBA. 

 
Figure 6. Students’ preferences for SHSS. 

For Figures 4, 5, 6, 7, 8, and 9, we can say that both SSE and SHSS students find it easy to follow in 
face-to-face courses. While in online mode SSE and SBA students find it difficult to follow in class and 
SHSS students find it easy. This is due to the nature of SSE classes as they need more interaction and 
analysis. 
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Figure 7. Students’ ability to follow classes when face to face vs when online for SSE. 

 
Figure 8.  Students’ ability to follow classes when face to face vs when online for SBA. 

 
Figure 9.  Students’ ability to follow classes when face to face vs when online for SHSS. 

According to Figures 10, 11, and 12 students from all schools miss less classes when they are online. 
This, might be due to the fact that joining a meeting online on MS teams is easier than joining class face 
to face. 
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Figure 10. Students’ attendance to classes when face to face vs when online for SSE. 

 
Figure 11. Students’ attendance to classes when face to face when online for SBA. 

 
Figure 12. Students’ attendance to classes when face to face vs when online for SHSS. 

According to Figure 13, students the school with the best online classes’ quality is SBA while the school 
with the worst online classes’ quality is SSE. This might be due to the fact that most SSE classes are 
based on labs and interactive experiences while SBA courses can be followed easily from home. 
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Figure 13. Best online classes quality for AUI schools according to students. 

6 CONCLUSIONS AND FUTURE WORK 
The results of the study show that the Online Learning experience was difficult for most students 
sampled and that Offline students are more likely to enjoy their academic life. Whereas we can also see 
a disparity between schools and majors in online teaching, as students at School of Science and 
Engineering students seem to encounter the most difficulties in their online learning experience and 
performance while the School of Business and Administration students seem to be the most comfortable 
with the online teaching mode. Therefore, we can say that Online Learning has impacted on online 
student’s performance whereas face to face students have no impact, but the gravity is different for each 
school and each major for online teaching. Future research on our presented concept should therefore 
aim for a direct and deep comparison between online and face to face teaching modes. 
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Abstract

In  recent  years,  Computer  Fluid  Dynamics  receives  increasing  attention  from  the  industry,  as
computer simulation eliminates much of the costs associated with laboratory experimentation. In this
sense, engineers with these skills are in demand by companies, so it is essential that universities
include these tools in their undergraduate and graduate programs. The objective of this work is to
integrate  the  resolution  of  theoretical  equations,  laboratory  measurements  and  computational
simulation of different flow meters in a Fluid Mechanics course. This work includes the characterization
of  a  Venturi  meter  and  an  orifice  plate  meter  using  CFD,  the  validation  of  the  results  through
experimental  tests,  the  mesh  convergence  analysis,  and  finally,  the  calculation  of  the  discharge
coefficients Cd for a certain range of the number. Reynolds as a final application of computational
simulation. The results show how CFD models are an efficient alternative that allow a comprehensive
knowledge of a physical phenomenon by the student.

Keywords: CFD, Fluid Dynamics, integration, Civil Engineering.

1 INTRODUCTION 

Computational Fluid Dynamics (CFD) is the knowledge area that numerically simulates the flow of
fluids. These computational tools, once validated, allow a spatial visualization of a phenomenon under
study and have a high precision degree, allowing a better understanding of fluid mechanics [1].

During the last years, CFD has become a widely used tool in the industry, since the simulation cost is
minor  than  the  one  of  laboratories’  experimentation.  Additionally,  CFD  is  an  effective  tool  for
comparing design alternatives, investigating specific flow characteristics, and, in some cases, might be
the only viable option for studying certain engineering flows. Consequently, it  is not surprising the
increase on the demand for engineers capable of handling these tools.

However, CFD tools are not yet commonly featured in undergraduate programs and textbooks. As a
consequence, CFD products are often used as a “black box”, where users provide minimal inputs (eg
geometry  and  input  speed  /  free  flow)  without  knowing  exactly  what  the  software  performs.  Not
understanding the limitations of such simulations and relying on erroneous data can be very costly.
One way to partially address CFD in undergraduate engineering courses is to introduce computational
simulation  by  validating  laboratory  experiences  previously  performed  by  students.  This  allows  to
overlap theoretical, experimental and computational simulation knowledge. This paper presents the
integration  of  the  CFD in  a  Fluid  Mechanics  course,  corresponding  to  the  3rd  level  of  the  Civil
Engineering degree in Civil Works at the University of Talca, Chile.

In particular, the determination of the fluid flow rate is an area of paramount application, and there are
numerous devices that allow its measurement. It  is well  known the possibility  to determine a fluid
velocity through a pipe when the flow is restricted and the pressure reduction due to the increase in
velocity  at  the  restriction  point  is  measured.  Flow meters  based  on  this  principle  are  known  as
differential pressure flowmeters. Some examples of these meters are the Venturi tube, the orifice plate
or the nozzles. They basically consist of an element that throttles the flow and generates a change in
the piezometric load, which translates into a loss of energy.

For  some industries,  knowing  the  flow rate  becomes critical  to  maintain  the  production’s  quality.
Consequently, the use of flow meters and controllers is essential. Flow rates obtained with theoretical
equations  tend  to  be  slightly  higher  than  actual  flows.  Therefore,  correction  factors  such  as  the
discharge coefficient (Cd) are introduced. The Cd values are normally obtained from curves that are a
function of the Reynolds number.
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This work integrates theoretical, laboratory and computer simulation teaching in a generic course on
fluid mechanics. The students will become capable to understand the deviation between theoretical
and real measurements, and to calculate, through their own experience, the discharge coefficients.

2 METHODOLOGY

The applied integration method consists of three steps. First, the teacher explains in the classroom the
theoretical foundations regarding the measurement experience and the fundamentals of CFD. Second,
students experiment on a laboratory bench, taking measurements in an orifice plate tube and in a
Venturi tube. Finally, the students propose and develop a computational model based on CFD that
simulates these same elements of flow measurement using ANSYS Fluent. The validity of the model is
checked by comparing the results obtained in the experimental measurements with those obtained by
CFD simulation. Once the model has been validated, the students compare the discharge coefficients
obtained in their computational simulation with the theoretical values from the literature.

2.1 Theoretical foundations

During the previous classroom, the profesor solves "standard" problems related to Venturi and orifice
plate meters using only theoretical concepts. The problems are presented with a rigorous explanation
of the deduced theoretical expressions, the simplifications made and the expected variation between
theoretical and real equations. Finally, the teacher introduces the concept of discharge coefficient Cd
as a measure of variation between real and theoretical data. 

Equation 1 allows the real flow to be determined by relating the energy equation and the continuity
equation, where the discharge coefficient term is also added. [1]. 

Qreal=Cd A2√
2g (

Pe−Ps
γ )

1−(
A2
A1 )

2
(1)

Qreal is the real Flow through the system in m3/s, A1 is the area of the inner section of the pipe (D) in

m2, A2 is the area of the orifice section of the plate or throat of the Venturi tube (d) in (m2), g is gravity

(m/s2),  Pe is the upstream pressure and  Ps the downstream pressure in the reduction zone, both

measured in Pa, γ is the specific weight of water (N/m3) and Cd is the discharge coefficient, which can
be determined through empirical expressions. According to the manufacturer of the laboratory bench
[2], for the orifice plate it can be determined with the empirical expression shown in equation 2. The
usual values of Cd for orifice plate are around 0.6.

Cd=0,5959+0,0312 β
2,1

−0,1840 β8+0,0029 β2,5 [10
6

Re ]
0,75

(2)

where β=
d
D

  is the relationship between the diameters and Re is the Reynolds number of the flow

that circulates in the interior section of the pipe (D).

For  the Venturi  tube,  the discharge coefficient  values are usually  greater  than 0.9  [3].   there are
numerous tables and graphs in the literature that offer Cd  from empirical and/or experimental data,
such as  [4].  The objective of the classroom session is for students to master and understand the
theoretical  concepts, being aware of  the experimental measurements that  they must obtain in the
laboratory session.

2.2 Laboratory Bench

The experimental  analysis is carried out  in a hydraulic test bench "Cussons Technology"  [2].  The
assembly  provides  the  student  a  clear  visual  appreciation  of  hydraulic  principles.  The  professor
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explains  the  operation  of  the  equipment  to  the  students  and  indicates  the  measurements  and
experimental data necessary to subsequently develop the CFD model.

Regarding necessary data, the geometric dimensions of the orifice plate and Venturi meters (Figure 1)
are provided by the manufacturer. The temperature of the water, necessary to determine density and
viscosity, is measured during the experimental test. Finally, the students measure the pressure before
(Pe)  and after (Ps)  of  the meter at different  flow rates in each experience. In addition, the flow is
recorded in each test with a graduated cylinder and a chronometer, measured in any case in a steady
state.

Figure 1: Orifice plate meter (top) and Venturi meter (bottom).

2.3 Computational model

Computational fluid dynamics (CFD) combines fluid dynamics, programming, and numerical methods
to simulate  the behavior  of  systems involving fluid  flow,  heat  transfer,  and other  related physical
processes. The movement of the fluid is based on physical processes that can be stated as a series of
equations in partial derivatives. These equations are derived from the application of the principles of
the conservation of mass, momentum and energy, the characteristics of which are included in the
Navier-Stokes equations in their differential form. Therefore, CFD solves the Navier-Stokes equations
over a region of  interest,  describing how the different  properties (velocity,  pressure,  temperature,
density, etc.) of a moving fluid change. 

In the field of hydraulic engineering, CFD has numerous applications, such as the study of transient
flows in pipes [5], the analysis of the behavior of different control valves under different conditions [6],
the study of mixing models in systems of water distribution or the characterization of elements in open
channels [8], [9].

It should be noted that CFD techniques also have certain disadvantages. On the one hand, the results
of a CFD simulation are not 100% reliable, since it is necessary to simplify the real physical systems
and properly model complex phenomena such as turbulence. On the other hand, CFD techniques
require computers with great computing power. This last part has been partially resolved in recent
years, hence its great development and its growing interest on the part of the business circle.

CFD analysis of a physical phenomenon requires three main stages: pre-process, simulation and post-
process.  The  pre-process  includes  the  definition  of  the  geometry,  the  mesh  generation  and  the
definition of the boundary conditions. Once the problem is physically defined, the simulation stage
solves the control  equations related to the flow physics problems. Finally,  the post-process is the
analysis of the results. In this work, all the stages are carried out under the ANSYS environment, using
Ansys Fluent as a solver.

The  definition  of  geometry  specifies  the  physical  limits  of  the  fluid.  Students  receive  a  three-
dimensional representation of both meters in the area of interest. 
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The generation of the mesh (Figure 2) divides the fluid domain into a finite number of cells or control
volumes. The solver (ANSYS Fluent) will allow solving the general conservation equations for mass
and moment in this set of control volumes.

Figure 2: Mesh structure used in computer simulations. a) Orifice plate meter; b) Venturi meter.

Geometry meshing is done using ANSYS Meshing software. The selection of the mesh is one of the
exercises that the students must carry out, guaranteeing the convergence of the model. Consequently,
students are asked to perform a sensitivity analysis of the minimum required mesh size. 

To fully define the problem, it is necessary to specify properties, initial and boundary conditions of the
flow in space and time. Regarding the properties of  the fluid,  it  is  necessary to specify viscosity,
density  and  thermal  properties.  Regarding  the  flow  of  water  inside  the  meters,  the  viscosity  and
density of the water are considered constant. Finally, as initial conditions it is necessary to define initial
values for the variables, from which the iterative process begins. These conditions are defined within
the simulation stage when configuring the ANSYS Fluent setup. These correspond to inlet velocity
(velocity inlet), outlet pressure (pressure outlet) and wall (wall). Inlet velocity and outlet pressure are
determined by the student from laboratory data. The wall condition corresponds to the contour of the
generated fluid geometries of both meters.

Once the physical  problem is defined, the students begin the simulation stage, configuring all  the
required parameters in the ANSYS Fluent Setup, according to the official instructions available for
Ansys users. [10]. The convergence of the method is based on the analysis of different criteria. In this
particular  case,  students  are  instructed  to  set  the  convergence  value  of  the  residuals  as  10-6,
according to [11]. 

Finally,  students analyze the results using the ANSYS CFD-Post software. Data can be analyzed
numerically and graphically. In general, the most interesting results are the pressure distribution inside
the Venturi tube and the orifice plate, as shown in Figure 3.

Figure 3: Pressure distribution in the median plane. left) Orifice plate; right) Venturi tube.
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Figure 3 allows a detailed analysis of the interior of the Venturi meter and the plate-orifice meter. In
both cases, the decrease in pressure is clearly seen as the fluid velocity in the constriction increases.

3 RESULTS

The described methodology allows students to compare theoretical results, experimental laboratory
measurements, and CFD models. Figure 4 compares the pressure values of the computational model
results against the experimental measurements performed in the laboratory. Both measurements were
carried out by students. The results demonstrate the validity of the CFD-based methodology to be able
to predict the behaviour of the Venturi tube and the orifice plate tube.
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Figure 4. Validation of results. Experimental pressure vs CFD pressure

The results validate the goodness of CFD as a suitable technique to represent the water inlet and
outlet  characteristics  in  Venturi  and  orifice  plate  meters.  However,  a  small  discrepancy  can  be
observed between the experimental measurements and the computational simulation. Among others,
this may be due to the unavoidable experimental error, which depends on the chosen procedure and
the  technology  available  to  carry  out  the  measurement.  In  this  particular  case,  all  the  flow

4380



measurements  were  carried  out  manually  by  gauging  while  the  pressure  was  measured  with
piezometric tubes. Additionally, the laboratory bench, used for teaching purposes, already shows a
certain level of wear and tear, especially in the case of the orifice plate.

Once the computational model has been validated, the students obtain from their computational model
the discharge coefficients of both meters for the different flow rates tested. Figure 5 compares values
from the literature  [12] with values obtained from computational simulations carried out by students.
This is intended for the student to link these empirical coefficients with the reality of the flow inside all
these geometries.
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Figure 5. Validation of results. Discharge Coefficients Cd

Comparing the discharge coefficients in the literature with those obtained computationally, the model
developed in Fluent correctly adjusts for Reynolds numbers between 2,500 and 10,000. Furthermore,
the order of magnitude of Cd is in the order of the reference values for the two meters tested. In this
sense, the Cd values for orifice plate meters are around 0.6, while for Venturi tubes they are around
0.9 and higher. It should be noted that in the case of the orifice plate meter, the accuracy of the model
is higher in the completely turbulent zone, with the worst results being recorded in the transition zone.

4 CONCLUSIONS

This work proposes a methodology to use Computational Fluid Dynamics (CFD) in undergraduate
level fluid mechanics courses. The study of selected problems will  help a lot in understanding the
relatively harder topics of fluid mechanics. CFD is also useful in getting the attention of students to
fluid  mechanics.  The  work  implements  an  effective  methodology  to  use  numerical  methods  in
undergraduate  degrees,  starting  with  simple  geometries  and  contrasting  with  their  experimental
counterparts

Numerical  simulations  based  on  CFD  make  it  possible  to  determine  in  detail  the  performance
characteristics of many hydraulic elements. Furthermore, CFD simulations can, at considerably lower
cost,  bring  students  closer  to  the  possibility  of  observing  phenomena  that  would  otherwise  be
impossible to study. 

The results show a good approximation between experimental and computational behavior, being a
highly recommended alternative form for the study of phenomena related to fluid dynamics. This also
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supposes a complement and reinforcement of what has been studied in the laboratory and in the
theoretical development.
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APPLICATION OF EXPERT METHODS IN THE FRAMEWORK OF 
PROJECT TRAINING 

S. Lapshina, L. Daineko 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
The wide introduction of project training in educational programs requires a serious approach to 
assessing the results of students when summarizing design results. The implementation of projects on 
the orders of enterprises has not yet become widespread due to a number of reasons, including the lack 
of experience among students, the very limited framework for the implementation of projects, strict 
standards for the preparation of technical documents, the scale of projects, and, therefore, the need to 
integrate various smaller projects into a single and much more. 

Thus, for junior students, the only way out is to study projects and, as a result, the problem of assessing 
them when summarizing the design results. 

When creating tasks for educational projects, the teacher has the opportunity not to tie their deadlines 
to a specific enterprise and their production schedule, not all students perform educational tasks on 
time, the possibility of varying the initial data for design and the opportunity to consider alternatives 
associated with the lack of "overpowering" students when they make a design solution to the task. 

Thus, problems arise when evaluating the final design result. Within the framework of design, a goal 
must be achieved that allows students to obtain certain professional, special, and general competencies 
such as «ability to work in a collective, tolerating social, ethnic, confessional and cultural differences», 
«ability to self-organization and self-education and others to be assessed within the framework of the 
interim control. 

The use of expert methods makes it possible to carry out such an assessment most objectively and fully 
as part of the intermediate certification of students' project activities, and the involvement of group 
students as experts allows to increase both the motivation and interest of students themselves in the 
performance of design work and their evaluation by other participants. The use of KPI assessment 
methods allows you to form an important competence for the future manager as «ability to plan and 
organize project activities». 

Keywords: expert methods, educational project, project training, digital economy. 

1 INTRODUCTION 
The transition of economy to the sixth technological mode is closely connected with the training of 
specialists, who will work under the new conditions of social development. Enterprises have had a 
project approach since the last century, which makes it possible to effectively manage the development 
of new products and the implementation of information technology in manufacturing processes. 
Enterprises increase requirements to graduates in terms of their ability to work in a team and master 
new knowledge [1, 2]. These requirements [3] are formulated as follows: a specialist should have the 
ability to apply the skills to organize research and design work in practice, generate new information in 
the field of professional activity, comply with the basic requirements of information security, design and 
implement complex research, use modern achievements of science and advanced technologies and 
others. It is not always easy to develop such competencies within the framework of training, due to the 
peculiarities of the educational process organization and students' attitude to learning and time 
allocation to academic tasks. That is why there are difficulties when working as a team on the 
implementation of educational projects. 

The introduction of project-based learning [4, 5] is becoming more and more relevant and allows to 
increase students' motivation for learning process. But it should be considered that each of the team 
members makes a different contribution to the work on the project. If we do not differentiate the 
contribution of each, then the "weak link" leads to a decline in the quality of educational projects and 
difficulties in team formation. 
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2 METHODOLOGY 
The development of digital technologies allows organizing the work of student project teams in the 
framework of cloud technologies, which makes it possible to solve the issues of project team 
management within a virtual environment, successfully using the methodology of project management. 
The use of special software allows each student as a team member to enter data on project 
implementation in real time, and the teacher as the project manager carries out planning, coordination 
and control over the project work of all team members. Figure 1 shows a model of teamwork in the cloud 
in project-based learning. 

 
Figure 1. Learning model development [6]. 

There is an opinion that the result of the university of the future is a university system, where the logic 
of self-serving consumption dominates, supposedly raising the standards of learning, with the use of 
digital technologies used to serve this logic [7] at different stages of the educational process. 

Within such a logic, it is necessary to evaluate the work of each project team member and his \ her 
contribution to the goal. In this case, the use of KPIs (Key Performance Indicators) fits in the best way 
to assess such contribution [8]. 

The KPI methodology involves the use of numerical performance indicators that help measure the extent 
to which goals or process optimality are achieved. The process optimality includes in particular the 
performance and effectiveness of each employee, or as in our case a project team member. 

𝐾𝑃𝐼 =
actual	value − basic	value

normative	value − 𝑏𝑎𝑠𝑖𝑐	𝑣𝑎𝑙𝑢𝑒 ∙ 100% 

When the task is formulated this way, traditional methods of estimating normative values of students' 
productivity in the course of project work will be hardly enough, so application of expert methods 
becomes necessary [9]. Among expert methods the most widespread are the method of expert 
evaluations and the method of pairwise comparisons. Expert evaluation is the opinion of an expert or a 
group of experts about a problem, in our case, about the quality of an educational project. The method 
of paired comparisons makes it possible to minimize the influence of subjective opinion on the expert 
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evaluation when comparing several options of objects, when these objects are evaluated in pairs and 
the most preferable object is chosen according to the evaluation criteria. 

3 RESULTS 
As a result, as part of the design work, business informatics students have developed projects to build 
a complete model of enterprise architecture and evaluated these projects, including the evaluation of 
each participant. 

The project of enterprise architecture full model construction is realized by business informatics students 
in 4th semester of training. Most often small or medium enterprises are considered, where information 
system serves as one of the basic factors of competitive advantages achievement. Students perform 
the project in teams of 2-4 people. As a result, they are supposed to provide a complete model of the 
Information System Architecture, which consists of three levels. An example of a complete model of 
Enterprise Architecture is presented in Figure 2. 

 
Figure 2. Enterprise architecture full model (an example from students’ projects). 

When evaluating projects by a group of experts consisting of students who carried out this project as 
part of project training, a pair comparison technique was used, whereby experts compared projects and 
their presentations by team members in pairs. Each expert completed the table and calculated the rating 
of each project. An example of a pair comparison table is shown in Figure 3. 
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Figure 3. Example of completing the table of paired comparisons by experts. 

On the basis of all individual assessments, an overall assessment of the opinion of experts was carried 
out and the educational projects of student teams were assessed, the assessment of the experts is 
shown in Figure 4. 

 
Figure 4. Expert evaluation of student teaching projects. 

Based on the results of the expert assessment, the projects were rated according to a 100-point system. 
Within the team, the contribution of each participant was assessed and a KPI from 0.5 to 1 was set, 
which was multiplied by the final rating of the team, and thus each student was assigned a personal final 
rating as the final grade for the project. 

4 DISCUSSION 
The practice of applying expert evaluations as part of project-based learning for full-time students can 
also be tested for other forms and technologies of learning [10]. At the same time, the main question 
arises concerning the topics of the projects. Topics should correspond to the direction and level of 
students' training, which does not always correspond to the interests of enterprises, besides, most 
projects are interdisciplinary and refer to different areas of students' training. In this case there is a 
question of teamwork of enterprises' representatives with the teaching staff. In this case, in addition to 
students and professors, the inclusion of enterprise specialists [11] in the composition of experts will 
bring the results of training closer to the real conditions in which graduates will have to work. 

5 CONCLUSIONS 
The problem of preparing students under the conditions when they graduate from university to join the 
real companies’ teams or start their own business is very acute. Changing conditions force universities 
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to get ahead of the curve in training specialists. The competitiveness of educational institutions is 
determined by the demand for graduates and the adaptability of programs. Project-based learning brings 
the result of the educational process closer to the real working conditions of graduates. Expert 
assessments allow to determine the level of students' project works, identify blind spots in specialists' 
training and use them in the framework of educational activity. But in order to improve the effectiveness 
of the training, considerable preliminary joint work of leading university professors and representatives 
of enterprises is required to integrate the projects into the educational process and to determine the 
criteria for project quality assessment. 
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"LAA" LEARN THE ARABIC ALPHABET: A TOUCH SCREEN BASED 
APPLICATION TO LEARN THE ARABIC ALPHABET 

A. Al Hejaili, P. Newbury 
University of Sussex (UNITED KINGDOM) 

Abstract 
The increasingly widespread use of mobile touchscreen devices for educational applications shows a 
rise in engagement and a beneficial effect on the learning process. This also allows students to access 
the learning content whenever convenient, and it can extend the learning materials to areas not covered 
in the standard curriculums. This is facilitated by adopting educational applications that offer the learners 
a positive interaction with the learning material that enhances their motivation, and which clearly reflects 
their achievement. Additionally, these applications can provide students with feedback regarding their 
performance to enhance their desired behaviour. However, most educational applications rely on 
providing feedback only to evaluate students when they have right or wrong attempts ignoring offering 
students’ reinforcement feedback during wrong attempts. In this paper, a touchscreen-based application 
that can be run on IOS and Android has been developed to help young students learn the Arabic 
alphabet. The Arabic Language has had limited coverage in research to date and has complex and 
varied orthography in its alphabet making Arabic Letters challenging for children to learn. The application 
adopted a gamification approach that utilizes game elements such as a progression bar and collecting 
badges beside the learning context. The application utilized a basic interaction method (drag, drop and 
clickable) to avoid complexity as the system is aimed at children. The system elements are guided with 
voice and pictures to enhance the interaction and allow children to understand the application despite 
their limited literacy level. Furthermore, the application adopted different feedback approaches such as 
immediate feedback, detailed feedback, and reinforcement feedback. These feedback approaches are 
supported by different multimedia such as sounds, images and animations. A pilot study was conducted 
to evaluate the application with 15 native Arabic speakers aged between 6 to 9 and two Arabic language 
teachers. All of the students’ participants filled pre-questionnaire, were observed while interacting with 
the app, and completed a post-interview after using the app. Teachers were pre-interviewed and filled 
post questionnaire after reviewing the application. The result showed the system was effective in 
enhancing the comprehension of the Arabic letters with a high level of motivation. Also, both the 
application interaction devices and methods were suitable and appropriate for the young students. 
Additionally, teachers’ feedback on the application was positive in terms of the application's ability to 
facilitate the learning of the Arabic alphabet. They emphasized that the application offered the students 
a large range of letters and words with high usability. 

Keywords: M-learning, Reinforcement, Gamification, Language learning.  

1 INTRODUCTION  
The acquisition of alphabet understanding is essential due to considerable influence on the children's 
literacy level, later reading ability and comprehension [1], [2] . Also, children who are able to recognise 
letters with high speed and accuracy would have better literacy skills [3]. Learning the alphabet might 
be considered as an easy task, but the fact is that mastering the alphabet is a hard and challenging task 
for young students [4], [5]. Frequently, traditional learning methods such as reading aloud and repeating 
after teachers which is based on teacher central learning to improve memorising skills are used in 
language classrooms [6]. These methods tend to deliver the same learning content despite students' 
individual differences, and they require a specific location and time [7]. Additionally, there is some 
criticism regarding the traditional method of language learning such as, the failure of instructors to 
provide feedback to the students, delivering the material identically to all students and losing the 
student's attention which leads to forgetting the information quickly [8].  

The use of technologies such as mobile can considerably decreases these limitations and allow the 
student to positively interact with the learning materials. Integrating Technology Enhanced Language 
Learning with traditional learning helps the students to receive immediate feedback [9] ; improves the 
student's articulation proficiency and speeds up the course achievement [10]. Furthermore, the mixture 
of technology and learning strategies can reduce the student's anxiety in language learning classrooms 
[11]. Several studies aimed to develop m-learning systems to enhance the acquisition of language. For 
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instance [12] designed a mobile application called (ARabic) by utilising augmented reality technology 
based on ADDIE methodology to teach and assist early literacy skills in Arabic. Lee et al [13] developed 
an application to teach kindergarten students English vocabulary, spelling, speaking and reading by 
using mobile augmented reality. Whihidayat et al [14] converted an Arabic language learning textbook 
into a mobile-based system containing a game element to motivate and engage the users. El-Sawy et 
al [15] developed an intelligent multi-agent learning platform (AKT) by utilising mobiles to support 
students in learning to handwrite Arabic letters by detecting the handwriting stroke errors. The previous 
studies didn’t offer students a suitable feedback and rely on only immediate feedback. Also, Wen [16] 
designed an augmented reality game called (ARC) for second language learners to learn Chinese 
characters by utilizing NFC reader and touchscreen device integrated with augmented paper. Their 
system suffers from the interaction complexity and requires much equipment to interact with. Samur [17] 
developed an educational game based on touch screen devices to teach pre-school students the Turkish 
alphabet by adopting the ADDIE model to guide the procedures of designing and instructing the system. 
The system didn’t encourage the users to repeat playing the game due to the lack of motivation and 
engagement.  

This paper aims to develop a touch screen-based application to enhance the Arabic letters 
comprehension for the young native Arabic students by using reinforcement feedback technique that 
gives the user a visualized and voiced hints to the correct answer and supportive feedback. Also, the 
system contains voices of young children to guide users through the application. The system uses 
gamification to enhance students’ attitude toward the system with a rewarding technique. Additionally, 
the application will be able to categorize the Arabic letters based on their difficulties by showing the user 
their correct and wrong attempts in answering questions.  

2 THE CHARACTERSITICS OF THE ARABIC LETTERS  
The Arabic alphabet complexity characteristics are based on the letter’s similarity, allography, ligaturing 
and non-linearity “diacritic” [18]. The Arabic language contains 28 letters, and they can be increased to 
29 if Hamza is added. These letters share rich and complex morphological structure that affect the visual 
shape of each letter. For instance, the number of dots in the Arabic letters can be different depends on 
the letters. Also, these dots can be located either above or below the letters. Additionally, each Arabic 
letters transforms its shape based on its position in a word. Differently, the Arabic language writing 
technique starts from right to left, unlike common languages such as English and French. The effect of 
learning the Arabic letters in young learners have been investigated in various research. For instance, 
Ibrahim et al [19] argue that the Arabic language's special visual characteristics, which are considered 
complex orthography, slow its reading process to the readers, which makes learning the Arabic letters 
complicated even for Arabic native speakers. Also, Yassin et al [18] emphasized that the Arabic letters 
visual orthographic features lead to confusion and difficulty in learning to spell, especially among the 
1st/2nd grade students. 

2.1 Letters’ Similarity 
Arabic letters are similar in their basic letter form, but they differ in the number and position of the dots 
in each letter. For example, the letter ب /ba:ʔ/ /b/ has one dot under the letters’ shape that similar to the 
letter ت  /ta:ʔ/ /t/ that has two dots on the top of the letters’ shape. Besides, the allography of the letters 
changed based on their location in words. For instance, the letter ـھ  /ha:ʔ/ /h/ has four different allography 
depending on its location in the word. The letter shape switch to be / ھـ  ه  at the end of the word, ــھ  in the 
word beginning and ـھـ  in the middle of the word. Additionally, some letters change their shape when 
they are located after specific letters. For instance, the letter ا /alf: ʔ/ /a/ changes its shape when it comes 
after the letter ل / lam: ʔ/ /l/, becomes a curved line after ال /la: ʔ/ /la/. 

2.2 Letters’ Ligaturing 
The ligaturing is the joining shape of the letters in one word. There are different forms of Arabic words 
regarding letters ligaturing (Table. 1). Some words contain letters with only isolated form such as هدرو  
/warda/ “a rose” and بأ  /ab/ “father”. Some Arabic words have partly connected letters such as ثاثا  
/athath/ “furniture”. The previous word has two letters connected with each other and two isolated letters. 
Also, there are fully connected letters in Arabic words such as تنب  /bent/ “girl” that contains three fully 
connected letters. The ligaturing, which consider as the most visible characteristic of the Arabic 
language [20].  
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Table 1. The Arabic letters different forms 

 

2.3 Letters’ Non-Linearity and Diacritic 
The non-linearity (Tashkeel) or diacritic are sign or glyphs that can be located above or under the letters 
to indicate the phoneme or the sound of letters in the word [21]. These signs can appear anywhere in 
words. The tashkeel in the Arabic language contains five essential signs. Three of them guide the short 
vowel and can be placed anywhere in words; or above or below the last letter of the word to map morpho-
syntactic properties; (/ʔal-fatħatu/ َ ) produces the sound /a/ ,( ʔa-d ˁ ammatu/ُ ) produces the sound /u/ 
and ( /ʔal-kasratu/ ِ )  produces the sound /i/. The other two diacritics appear in any letter in words, one: 
(/ʔassuku:nu/ ْ ) guides vowel nullification and the second one: (/ʔʃʃaddatu/ ّ ) is to guide the consonant 
gemination.  Three additional extra-lineal signs called nunation /tanwi:n/ represent the morpho syntactic 
to guide to nasal pronunciation the end of the word ; i.e these extra-linear signs are duplicated to 
illustrate that the vowel sound is followed by the consonant /n/. These doubled symbols are double 
dˁamma (ٌ )  /un/, double fatħa (ً ) /an/, and double kasra (ٍ ) /in [18], [22]. 

2.4 Hamza in Arabic letters 
The Arabic alphabet has 28 letters. However, there are around 101 letters if all their various forms are 
taken into account (Table. 1). Also, hamza, which indicates when the word has a long vowel, is  
considered as a letter, which increases the Arabic alphabet to 29 letters [23]. The Hamza sign (ء), which 
guides the voice, or the stress of glottal stop, doesn’t change its shape, but it does change its position 
in the word [24]. Hamza can only be added on four letters including the isolated hamza, and under one 
letter (Table. 2). 

Table 2. Hamza different forms 

Hamza isolated Final non-ligated Final ligated Medial ligated Initial 

أـ ء إ ئ ؤ أ ء إ ئ ؤ أ ء ؤـ  ئـ  إـ  أـ ء  ؤـ  ـئـ  إـ  ؤـ أ ء  ـئ   إ 

3 DESIGN AND DEVELOPMENT OF LAA 
The system is designed for use by a single user as the system targets individual students with limited 
literacy level. The system is built to meet the needs of young students to master the Arabic alphabet. 
The student interacts with the system by using a touch screen device, a phone or Tablet running with 
either IOS or Android, and is guided by a voice designed to enhance the student's level of understanding. 
Touch screen devices are the main interaction platform used, due to their affordability, popularity and 
ease of use. Touch screen devices do not require a complex level of interaction, and they are appropriate 
for use by children; also, the application can be installed without difficulty or intervention from the 
researcher.   
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3.1 System Structure  
the LAA system consists of three main elements: the student interface, the gamification and the Arabic 
letters learning materials. First of all, the student accesses the system via a touch screen device; then, 
the student chooses the desired mode, i.e. whether they prefer training, which is the playing mode, or 
taking the test. Each of these modes contains features that do not apply to the others. For example, the 
training mode has four features (score), (reinforcement feedback), (change questions) and (collect 
badges). The training mode has three features (score), which similar to the training mode but with 
(immediate feedback) and (timing). When the student clicks on the desired mode, the game provides 
the user with a multiple-choice question. The student chooses the answer by dragging the provided 
option and dropping it into the word. All the questions are built into a system that matches the student’s 
knowledge level and their official curriculum.  

 
Figure 1. The LAA concept system architecture 

3.2 The Gamification  
The proposed application utilized different gamification elements such as engaging interaction, carton 
style, badges, scoring, levels, and supportive feedback to enhance the students’ motivation. Then, 
integrating the Arabic letters materials in the game contents (Fig. 2). The gamification elements 
described as follows:   

3.2.1 Reinforcement 
The system reinforces the learners to achieve the learning outcome by visual reinforcement and voiced 
reinforcement. The reinforcement feedback occurs during the training mode when the user makes 
mistakes by providing a mixture of visual and acoustic hints.  Additionally, during the correct attempts, 
voiced reinforcement plays to satisfy the learner during the game process and increases the progress 
bar. Increasing the progress bar allows the user to collect stars and complete a star board. This step 
aims to sustain the students’ engagement and motivation. Also, the system avoids using the timing icon 
to decrease learner stress and sustain learner motivation during the gaming mode. 

3.2.2 Test Mode 
The system contains a test mode icon that allows the user to test their achievement and comprehension 
after playing in the game mode. The test mode contains ten questions selected randomly from the 
system. Additionally, the test mode shows the learner scores as a process of achievement. In this mode, 
timing is included to produce a feeling of being challenged in the students. The feedback in the test 
mode contains two types of feedback; overall feedback to show the user their total test scores after 
finishing the game and immediate feedback that tells the user whether their answers are correct or 
wrong. 
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3.2.3 The learning materials 
Since the system targets students with a limited literacy level, the learning materials have to be designed 
accordingly. Therefore, learning materials were a mixture chosen from the Saudi elementary first grade 
official curriculum and different Arabic lexicons (dictionaries). The criteria for choosing words were that 
they were appropriate for the students’ level of understanding and avoided utilizing complex words to 
decrease users' frustration. Furthermore, the chosen words had to cover all of the possible shapes of 
the letters. However, the electronic edition of learning materials components does not differ from the 
traditional contents. They are only converted to be more attractive and interactive by adding a voice and 
images that allow them to be more visual to enhance student comprehension. 

3.2.4 Feedback 
The system shows the learner different feedback aspects regarding their achievement after finishing the 
training and testing modes. The game feedback is divided into three parts: 

1 Immediate feedback: This occurs during the playing process and aims to increase the student’s 
motivation. The feedback is presented immediately when the student succeeds in answering 
questions during the playing mode using positive sounds and a firework visual in the game 
progress bar. Also, immediate feedback occurs during the test mode when the student has either 
a correct or wrong answer; and is presented in voice and image format. 

2 Reinforcement feedback: This reinforces the user when they have wrong or correct attempts 
during the playing mode. When the student answering the question correctly, a cheering sound 
will be played, and the progression bar is increased, showing the user that their answer is correct. 
On the other hand, if the student has chosen a wrong letter shape, a voice will play, encouraging 
the student to try again, along with a hint or example containing a picture and voice showing them 
how their attempt is matched with this word.  

3 Detailed Feedback: This shows the time taken during the interaction with the game. The time the 
learner spent answering each question is calculated as is the overall time spent on both train and 
test modes. The detailed feedback also presents the learner’s attempts for each question by 
showing the question that contained the word in addition to their attempts. This is designed to 
encourage the user to gather full feedback and understand their weak points so that they can 
improve their performance or replay the game avoiding these mistakes. 

3.2.5 Challenge 
The game challenges the learners to collect badges after correct attempts to complete the game cycle. 
Learners face difficult levels that contains more than seven options. However, the desire to meet the 
challenge encourages them to try and choose the right answers. Also, some of the options are similar 
to each other in terms of the shape of the letters, but they differ slightly in their formation. Faced with 
these challenges, students may be motivated to keep going so that they can successfully finish the 
game. 

3.2.6 Goal 
The main goal of the game is to collect stars which increases the progression bar. The system illustrates 
the game’s aim and the interaction technique as a demo that plays before entering the applications ' 
main menu. After answering seven questions, the system rewards the learner with one star. The student 
has to have four stars to complete the game cycle;  and these goes straight to the stars collecting board. 
The game's main goal plays like a demo before playing the game to increase and accomplish the student 
comprehension of both the game goal and the interaction method. 

3.2.7 Flexibility  
The system gives the user full control and freedom to move from one level to another. For instance, the 
game scene starts with the letter ا /alf:ʔ/ /a/, which is the first letter in the Arabic language and end with 
the letter ي /ya:ʔ/ /y/ which is the last letters so, the user can start from any letter during the game. 
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Figure 2 The integration of Gamification elements with motivations needs in LAA app. 

3.3 System Framework 
The system is a touchscreen-based application using the Unity game engine [25] to create the game scene, 
interfaces and integrate the game contents, such as pictures, voices and text. Unity is a popular game engine 
creator that offers developing applications to be published to different platforms, including touch screen 
platforms such as IOS and Android [26]. The game scripts are written in Microsoft visual studio for Mac in 
C#, which links them easily with the game components and objects. The scripts can be attached to the game 
component or called from the game object. However, Unity has limitation in supporting contents written in 
the Arabic language, which requires using additional software. Adobe XD was used to edit and create the 
learning contexts of words and letters that allows them to be easily integrated as game objects. The game 
icons and images are downloaded from royalty-free website. However, some of the images are in high 
resolution that caused freezing during the game loading. Also, images have a different format that not 
compatible with Unity. To overcome these challenges. Adobe Illustrator allows the gathered pictures and 
graphics to be edited and converted to meet the game engine criteria. 

4 THE GAME SCENCE  
The application asks the users to register by typing their username and password. After logging into the 
application, the system shows the application interaction method and the game's main goal. A short 
explanation demo guided with voice will play to illustrate the interaction technique to the users (Fig.3). 
Also, it shows them how they can finish the game after collecting enough stars. The application has two 
main modes, Let’s play mode and take the test. In the let’s play mode, A word with a missing letter appears 
in the middle of the screen with multiple-choices letters under the word. This is supported with an image 
describing the word meaning. The student has to drag the correct option and drop it at the displayed word 
with the missing letter. This mode gives the user immediate feedback in the correct answer scenarios and 
reinforcement feedback in the wrong answer scenario. Also, the system avoids playing any sound that 
indicates the student answer is wrong such as “wrong answer” or showing them an “X” icon. Therefore, 
the student can enhance and boost their knowledge without any disappointment or negative feeling. The 
users have to answer 28 questions correctly to win and finish the game. If the user drags or chose a correct 
option, cheering children sound will play with motion fireworks. Thus, the reward counter increases at the 
top right corner. The user has to answer seven questions correctly to collect one reward stars that goes 
straight to the stars board, which located in the bottom left corner. If the user drags a wrong option, a 
picture related to the wrong chosen option appears to give the user a hint to narrow down the provided 
choices (Fig. 4). The hint appears with voice, picture and a word containing the chosen letter shape with 
red color. Also, a playing voice says, “try again”. Therefore, the student has to have a second attempt to 
pick up the correct letter. If the second attempt is wrong, the same reinforcement process will be repeated. 
Additionally, the application avoids repeating the same reinforcement example if the user has the same 
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wrong option. For instance, if the student dragged the same wrong answer in two different attempts, each 
attempt would show different hints related to the chosen options. Hence the student will have a better 
chance to review many words related to the same letter shape. The test scene is similar to the playing 
scenario, which starts with a voice saying the letter name. The test screen contains different random 
questions that the user has to answer without visualized reinforcements. Also, the application gives the 
user immediate feedback by telling with voice and image either if their answer is correct or wrong (Fig. 5). 
The application allows users to review their results at any time. The results screen shows the users each 
attempt in both modes. This detailed feedback shows the user the time taking to answer the questions. 
Also, the wrong, correct, and uncompleted attempts of all the questions.  

 
Figure 3. The game demo. 

 
Figure 4. The wrong answer attempts with the reinforcement feedback in the playing mode.  

The left figure shows how the reinforcement feedback appears to the user. 

 
Figure 5. the immediate feedback during a wrong attempt in the test mode. 

4394



 

 

5 METHODOLGY 
This study adopted mixed methods based on qualitative and quantitative methods to gather data to test 
the system effectiveness. Due to the COVID-19 restrictions, the study was carried out online in the 
students’ home in Saudi Arabia under their parents/guardians supervision. The study utilized the Zoom 
application, Qualtrics questionnaires and touch screen devices to run the study. The sample was 15 
elementary school students aged between 6 to 9 studying at the first and second class and two Arabic 
language teachers. All participants voluntarily participated in the study after signing the recruitment 
letters. This study lasted for seven weeks, allowing each participant to interact with the system and 
provide feedback regarding the system. The experiment procedure was based on different approaches 
depending on the participant’s type. In the case of the students’ sample, their parents helped them to 
read and understand all the circumstances of the study since their literacy level is still in the developing 
level. After receiving the consent forms from all the participants, the researcher arranged the date of 
conducting the experiment with the participants and provided them with a downloaded link of the (LAA) 
application, the Zoom meeting link, and the students’ pre-questionnaires. Each student interacted with 
the application for about 30 to 45 minutes. The researcher observed the interaction session to measure 
their engagement and interaction by using an observation protocol. After this session, the participants 
were interviewed to gather their feedback regarding their application. Additionally, teachers reviewed 
the application after being interviewed by the researcher. Then they filled the post questionnaires, which 
aim to gather feedback regarding the application usability.  

6 RESULTS 
The experiment involved students and teachers. In the students' phase, the students’ pre-questionnaire 
showed that almost all students use technology in learning. The vast majority used touch screen devices 
such as mobile phone and tablets from 2 to 4 times a day. However, fewer students use these devices 
for play and learn while the vast majority using them to watch videos. The observation showed that the 
students were immersed while playing the game. Also, during the experiment, students were excited 
about using the application. The students were fully motivated and understood the reinforcement 
feedback, which helped them have better attempts each time. The student’s achievement level was 
increasing after each attempt. In addition, they were not guessing the answers; they were trying to spell 
each letter loud to choose the correct shape of the letters and linking pictures with words to understand 
the word meaning. Also, their parents were involved during the experiment and sometimes trying to help 
their children by giving them hints to choose the correct answer. The drag & drop method seems suitable 
for students, and they did not face any significant difficulties using the interaction method. However, 
some of the students did initially experience difficulties navigating through the system, and they needed 
help from their parents. Also, some students were a bit confused with the demo, and they thought that 
is the game. After using the application a couple of times, students were able to navigate by themselves 
and understand the results screen, which helped them see their attempts result. The post-interview 
showed that the application was effective for students to learn the letters. Also, they were happily using 
a game that enhanced their comprehension of the letters. Half of the students found that using the 
application can sustain their concentration because they face difficulties focusing while studying in 
classrooms due to the other classmates' noises. In addition, they found that using touch screen devices 
as a game platform is positive because it gives them flexibility in practising and reviewing the letters no 
matter the time and location. One of the participants said,” the application encouraged me to understand 
the Arabic letters and helped me perform better. I definitely suggest the app to my friends”. Another 
student said,” the game is amazing because it allows me to change my wrong answer with no affect on 
my score”. Also, a student said,” I love the game; it helps me practise what I learned at school”. All of 
the students are willing to repeat playing the game as some of their parents mentioned that their children 
want to have their mobile to access the app. The teachers post-interview showed that they use different 
types of technology in classrooms. However, they linked that to the availability of technology at schools 
because schools differ regarding technology affordability. Also, teachers rely on technology to motivate 
their students and break the routine rather than rely only on traditional learning methods. Regarding 
teaching Arabic letters, one of the teachers said,” the letters sound and the letters name is the main 
issue facing me while teaching students reading the letters". The second teacher said," students are 
confused in some letters shapes, especially in a connected word form." Both teachers agreed to avoid 
using any negative feedback to students to avoid developing any frustration. Teachers feedback after 
reviewing the application was positive. They thought the system is an effective learning tool with a 
positive level of usability. The application feedback, especially the reinforcement feedback, was suitable 
and can enhance the learners' achievement. They suggested avoid using complicated words and trying 
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to concentrate more on the official curriculum. Also, adding a timing bar in the playing mode and change 
the chosen letters’ colour.  

7 CONCLUSIONS 
This paper showed that the students are motivated when technology is utilized in education. It shows 
that the integration of touchscreen devices and gamification can offer students a high level of motivation 
and enhances their engagement which considerably influences their achievement. Also, using a sample 
interaction method such as drag and drop, or clickable can increase the system usability. Educational 
applications targeting young learners should try to decrease the use of feedback that contains words 
such as “wrong” or “bad” due to their negative effect on the pupils. The reinforcement feedback that 
supports students’ wrong attempts has a positive effect on students’ satisfaction, and it helps students 
increase their effort to achieve better results. The application reviews all the Arabic letters with their 
different shapes, which led to increasing students' ability to recognise each letter and link them in a 
variety of words. The main limitation of the study is that the experiment takes place online. Some of the 
students’ parents faced some difficulties signing up for the Zoom meeting. Also, the observation at some 
point was affected due to the quality of the internet connection and the freezing of the screen. In the 
future, this application will expand to contain more words and another Arabic language visual 
orthographic features. This study ran with small sample size. Another version of this study will be run 
with a larger simple size after modifying the application and including more features. Also, a pre and 
post-test will be added to enable an analysis of attainment.  
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Abstract  
This paper presents the methodology, methods and tools, the activities, and the results of the “Materials 
Matter”, namely a workshop focused on designing iconic products to represent, communicate, and 
spread the role of CONAI (COnsorzio NAzionale Imballaggi) and reward the efforts of its stakeholders 
for sustainability. The workshop involved students of the B.Sc of Product Design, and M.Sc of Integrated 
Product Design and Design Engineering courses at the School of Design of Politecnico di Milano. The 
workshop has been structured over three weeks by integrating the educational objectives of both B.Sc 
and M.SC students in a unique and evolving flux of activities. Students were asked to design three 
different iconic products that represent the values promoted by CONAI, namely sustainability and 
Circular Economy, and increasing brand awareness and reputation. More in detail, students were asked 
to design three different kinds of artefacts: an Award, a Gift, and a Mass Market Product, embedding 
the mission, the vision, and the values of CONAI and of its associates. Here we report the scheduling 
and management of the didactic activities, reflecting on the role of the design approach for sustainability 
in the training and learning process of the students attending Design School’s courses, and the results 
they achieved, both in terms of the experience and of the tangible results. 

Keywords: Sustainable development, Ecodesign, Teamwork, Collaborative learning, learning by doing. 

1 INTRODUCTION  
To sustain. This core concept needs to be brought into play in modern society towards the ecological 
transition. Just like the sustain pedal on a piano: when pressed, the pedal sustains the notes, allowing 
them to play for longer, even when the keys are no longer pressed. So, the modern society should 
“maintain”, “prolong”, “enhance” the resources already put in place without “pressing new keys”. 

The didactic experience presented in paper, and opened by introducing this parallelism, pushing 
transversal reasoning, detached from the more mainstream, and to date confused, though widespread 
concepts of sustainability. The first definition of sustainable development was formulated in 1987. The 
report “Our Common Future”, also known as the Brundtland Report submitted by the UN World 
Commission on Environment and Development (WCED), gave the starting point for today’s thinking 
about sustainable development [1]. It was calling for immediate action of governments, local authorities, 
businesses and consumers for the definition and adoption of strategies that were aiming to more 
sustainable development, formulating the ideal that: 

“Sustainable development is a development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs”.  

However, our generation and those before having left us with a world that will not long meet our needs, 
which are still growing, while resources are lacking. A transition is needed, which can follow a 
downstream (from the individual) or upstream (from the structural level of society to the individual) 
approach [2].  

At the regulatory level, in Italy, the "Ministero della Transizione Ecologica” has put in place policies to 
cope with inevitable climate change, protect nature and biodiversity, and ensure the safety and efficiency 
of the water system. So, the corporate landscape facing this transition is revolutionising its long-term 
goals, guided by the regulations, and supported by supply chain consortia.  

In Italy, CONAI (COnsorzio NAzionale Imballaggi) represents the consortium that allows the dialogue 
between different stakeholders, guaranteeing the recycling and recovery objectives of packaging waste, 
as required by law. Today it is also an organisational model for the other European consortia entrusted 
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with the same functions by the various EU countries. For the past 25 years, it has been the spokesperson 
for dialogue between institutions, consumers, and businesses; it has been carrying out services and 
communication activities to help municipalities, citizens, and businesses comply with the regulations on 
the collection and recovery of waste from packaging materials. CONAI also promotes initiatives to foster 
the re-enter of raw materials in the production cycle, to let them have a new life according to the principle 
that “Da cosa nasce cosa” (one thing leads to another). The latter is a simple and effective slogan that 
not by chance reinterprets the title of a book well known in literature and the historical memory of Italian 
culture and design [3]. 

In this perspective, the workshop “Materials matter” focused on designing iconic products to represent, 
communicate, and spread the role of CONAI and its mission, and to reward the efforts of its stakeholders 
for sustainability. The workshop was a collaborative experience between an institutional reality that 
strongly believed in the value of the university, and in its role - and that of its community of professors 
and students - in designing the future. The workshop also represents a multidisciplinary teaching 
opportunity involving different research groups: the first unit provided technical-scientific knowledge of 
materials and sustainability, and the second one of strategic design and design management for 
technological innovation. 

2 METHODOLOGY 
Design often acts as a link between people, technology, creativity, and innovation, but it is also a means 
to increase competitiveness, a facilitator, and a solver of wicked problems [4]. Challenges related to 
sustainability certainly fall within the latter due to the complexity, contradictions and systemic vision 
required to address them [5]. Therefore, it becomes essential to provide future designers with adequate 
and up-to-date knowledge, making them capable of recognising and addressing these issues [6]. Design 
for sustainability aims to realise sustainable products, systems, and services, through the analysis of all 
the product life cycle phases, from the extraction of materials to the production and, finally, to their 
recycling process [7]. By observing them, the designer can identify elements that can improve the 
environmental impact.  The approach of design for sustainability is explored in a theoretical course at 
the School of Design of the Politecnico di Milano and through short educational experiences in which a 
Project-Based Learning (PBL) educational approach allows students to apply what they learn before 
and during the experience itself [8]. PBL is a well-established method where the project becomes an 
integrative means of knowledge. For this reason, the brief must be carefully designed to connect the 
project activity to the knowledge it is intended to raise [9], [10]. 

2.1 The brief: a wicked problem 
The Materials Matter workshop combines all the aspects mentioned above, pushing students to think 
through a contradiction. The workshop aimed to generate iconic products capable of representing the 
values promoted by CONAI, namely the sustainability and the Circular Economy, increasing brand 
awareness and reputation. In particular, the request concerned three types of products: 

• CONAI Award: a sustainability prize that CONAI will be able to give as recognition on already 
existing events, such as the Call for Eco-Design1 and the Comuni Ricicloni2, or on events that can 
be designed. An iconic symbol that embodies the values of sustainability and harmony promoted 
by the Consortium and supported by a unique naming that expresses its values and purposes. 
Finally, the award should be designed in two versions, so that one can be conferred on occasions 
strictly related to sustainability such as those mentioned above, different situations, such as for 
films or documentaries on sustainability (e.g., at the Giffoni Film Festival3).  

• CONAI Gift: As in the case of the prize, the gadget needed two versions: 
a. A medium to large scale gadget, with a low production cost with an intrinsic value related to 

its utility and aesthetic, not a mere communication vehicle but a sustainable object with its 

 
1 The call is aimed at rewarding the most innovative and eco-sustainable packaging solutions placed on the market in the two-year 

period preceding the call by giving away copious prizes. More info at: https://www.conai.org/prevenzione-eco-design/pensare-
futuro/bando-per-eco-design/  

2 Comuni Ricicloni, the traditional Legambiente event which CONAI and the Supply Chain Consortia have always adhered to, are 
awarded to the Italian municipalities that produce less unsorted waste in favor of the recycling of materials.  

3 The Giffoni Film Festival is a film festival dedicated to children held annually in the province of Salerno, Campania. More info at 
https://www.giffonifilmfestival.it 
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dignity. The gadget should be distributed at fairs or events with a huge number of visitors and 
should have been small enough to be easy to transport. 

b. A high-value gadget, to be given during formal events with prominent people, authorities, or 
Entities. Unlike the previous gadget, this version will have a smaller production scale, so 
production costs can be higher, and objects can be bigger as there will be no shipping 
problems. The students were able to improve and ennoble a commercial gadget (Gift A) or 
design a new one. 

Both the versions described above may gave rise to customisation related to the occasion of 
the 25th anniversary of the CONAI Consortium, which will take place in 2022 when the 
distribution of the objects that the students will design is expected. 

• C2C (CONAI to Consumer): medium and large-scale objects intended for the general public. 
Products that could have been linked to specific functions of use and designed in partnership with 
third-party suppliers who have values, mission, and vision in line with CONAI.   

Finally, students were also asked to design the system and the strategy with which the product will be 
linked to the CONAI Consortium, identifying possible targets, production chains, environmental impacts 
and life cycle, necessary budget, distribution channels, etc. 

It now becomes evident what was mentioned earlier, reasoning through a contradiction. The objects 
requested by CONAI are objects that can be seen as superfluous, unnecessary in a more radical 
sustainable vision. Their usefulness lies in the values these objects will carry, in what they represent. 
For this reason, their design has been focused on sustainability and on its communication, to make 
these objects as the icon of a green and cutting-edge production system.   

2.2 Educational experience: structure and organisation 
The educational experience of the Materials Matter workshop emphasised collaboration and knowledge 
sharing among peers to achieve a common goal, sustainability. As we will see, this was expressed in 
the structure and the students involved. Twenty-nine students from the Bachelor's degree (B.Sc) in 
Product Design joined the workshop, as well as 15 students from the Master's degree courses (M.Sc) 
in Integrated Product Design (11) and Design Engineering (4) from the School of Design of the 
Politecnico di Milano. These were divided into 9 (for B.Sc) and 5 (for M.Sc) groups.  

To foster collaboration between the B.Sc and M.Sc and to integrate the different training objectives, the 
workshop was structured over a period of three consecutive weeks. Each week had with a specific goal 
(Fig. 1) and a final presentation to show colleagues the work performed, and the conclusions reached.  

 
Figure 1. Workshop Structure & Organisation. 

The first week - "Blue Sky Research": The first week saw the active involvement of the 15 M.Sc students, 
providing them with lessons and contents on sustainability, circular economy and eco-design, and 
introducing them to the CONAI consortium, discovering its objectives, identity and sustainable vision. 
The different lectures were held in class for the MSc students, but at the same time recorded through 
the Cisco Webex® online platform and then shared with B.Sc colleagues to provide them with the same 
knowledge background. During this first week, he M.Sc students were able to carry out Blue Skye 
research on sustainability and the object they selected, cross-referencing it with the complex reality of 
CONAI [11], [12]. This allowed them to start defining a system map and the project's boundaries they 
would later develop. 

The second week - "Generative week": During this week, both B.Sc and M.Sc students were involved. 
Firstly, the M.Sc students shared the research results obtained during the previous week.  The scope of 
these presentations was given to the B.Sc students, who had just started, useful insights into 
sustainability and the different types of goods being designed. In this way, M.Sc students become 
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mentors to their younger colleagues, providing guidance and advice along the week. In the end, each 
group presented their concepts to the class.  

The third week - "Conscious week": The final phase of the workshop saw the active participation of the 
M.Sc students and the voluntary participation of the B.Sc students. This last week of work aimed to 
define and develop the most promising concepts developed previously. At the same time, students were 
allowed to develop completely new concepts. Thanks to their research and design experience, the 
students were able to generate more conscious and mature concepts. 

3 RESULTS 
All the fifteen M.Sc and twenty-nine B.Sc students have participated actively in the three-weeks 
workshop. Despite the Covid-19 pandemic, the students were willing to share the university's 
classrooms and workshop spaces in line with all the safety measures. 

As stated above, the B.Sc students were allowed to watch the recorded lectures during the first week, 
they could study the topic on their own, bringing them up to the level of the M.Sc students. Moreover, 
the knowledge exchange and de-briefing phase from M.Sc to B.Sc students (during the second week) 
have been a very useful and time-saving activity. It allowed to create support groups of M.Sc students 
who became an invaluable reference for the B.Sc students in the phase of ideation and analysis of the 
brief. Speeding up the research phase for the B.Sc students was fundamental to focus on the brief, 
defining the project’s requirements and constraints, and coming up with "thought-out" concepts in the 
shortest time possible. 

Quantitatively, the most chosen brief was the CONAI Award, followed by gift A, gift B and C2C. The 
outputs of each brief will be following briefly described. 

3.1 CONAI Award 
The students came up with many different and original ideas in line with the proposed brief. In general, 
they explored CONAI's role from different points of view, looking to its nature, which is in continuous 
harmonic evolution and transformation, as a guide and reference for cooperation with other consortia, 
and its work for a more sustainable future. The results proposed by the students can be divided into 
these two macro-themes.  

For the first theme, there are five award concepts as symbolic naturalistic representations of the role of 
the consortium and more generally of sustainability. The first, named Aura Award is a three-dimensional 
metal structure of the Golden Ratio that aims to communicate evolution seeking to express the 
consortium resilience. The second concept is the Phoenix, reborn from its ashes as a symbol of 
resilience, thus representing the new life reborn from waste. The Dragonfly, then, brings the concept of 
balance, lightness, and movement through a simple metal wire. The fourth, called Metamorphosis, 
embodies the stylization of the change and the evolution of a chrysalis. The last one, the Ito Award, is a 
butterfly representing the evolution and movement of new birth. 

Four concepts express the theme of collaboration. The first, Legame, is a part of a wave: bringing several 
awards closer it is possible to create a continuous wave underlining the need for collaboration. Apis 
Award refers to bees associating the collaborative nature of these insects with the Consortium. Aion is 
a knot placed on a structure in the shape of infinity, during the award ceremony, CONAI and the winners 
will have to hold it on two different sides, thus completing the message of the award itself. Finally, 
Cespite Award, tried to embody CONAI’s activity, representing an ennobled and precious figuration of 
the different materials waste. 

3.2 CONAI Gift 
As outlined above, the second brief was divided into two sub-briefs. Each group decided whether to deal 
with both or just one theme. Even though their number was similar, not all concepts were developed by 
the same groups. Moreover, since there was no specific indication about the gift typology, the products 
designed significantly differ. 

3.2.1 Gift A 
Numerous Gift A projects focused on the food sector, proposing, in one case, a small funnel to collect 
oil from tuna cans (which pollutes groundwater). Another group designed a card to avoid sticking the 
non-compostable labels directly on the compostable bags for fruit and vegetables sale. Some students 
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developed a metal soap to remove odours from hands when cooking without materials scraps. Other 
groups focused on stationery, proposing the customisation of an existing mono-material pencil made of 
recycled graphite. A group designed an origami that allows the creation of several paper objects from 
the same sheet, symbolizing the infinite properties of recycling. Other students developed a shopping 
bag that opens to become a picnic towel. And the last group focused on an educational toy: a 3D puzzle 
that shows where to dispose of different kind of waste. 

3.2.2 Gift B 
Some groups, proposed Gift B as an ennobled version of their Gift A, by using, for example, different 
materials. It happened with the shopping bag proposed with vegan leather from waste, for the origami, 
that has been redesigned with new functions and higher quality papers. Differently, the group of recycled 
graphite mono-material pencil, decided to ennoble it in the graphic aspects.   

Other students presented new typologies of products. It was developed a special edition of Danese's 
Formosa calendar with all the consortium materials. Some students proposed some recycled stone 
cubes to replace ice cubes in alcoholic and non-alcoholic drinks. Another group designed a puzzle with 
cubes made from consortia recovered materials. 

3.3 C2C 
The third brief asked for the design of a consumer product without any limits of typology. Some groups 
focused on household objects such as an eternal candle or a bag-shaped object holder. A group 
developed a diary with different materials pages and the possibility of "planting" them to let growing new 
plants. Some students planned collaboration with Magis for the design of a bins collection with the 
consortium materials. Finally, a group perceived the community as a consumer itself and proposed a 
series of outdoor benches, with a transparent structure which allows to see the different steps of 
recycling of the seven consortia materials.  

While working on the three themes, many students came up with versions celebrating the 25th 
anniversary of the consortium. They redesigned their projects with the creation and realisation of ad hoc 
graphics. 

4 DISCUSSION 
At the end of the workshop, CONAI was really impressed by the work done. The diversity of the students' 
concepts pleased the consortium representatives and exceeded their expectations. The various product 
typology has allowed CONAI to evaluate different marketing strategies too. After a tough selection 
process, ten concepts were selected by the company: 3 awards, 3 gift A, 2 gift B and 2 consumer 
products. Some have already started an exploratory prototyping phase to assess costs and actual 
manufacturability. In general, the students have greatly impressed the consortium, which has also 
enthusiastically decided to adopt some commemorative graphics for the 25th anniversary. Moreover, to 
reward the efforts of all participants, the consortium intention is to give visibility to all the concepts 
through an exhibition or a publication. 

The results obtained are also the outcome of the multidisciplinary approach by which the workshop was 
designed and implemented. As stated by O'Rafferty, Curtis & O'Connor (2014), design education must 
prepare future designers for new contexts and challenges by aligning courses and educational activities 
with higher goals, such as the environment or the well-being of society [6]. For this reason, design 
education needs to be multidisciplinary, allowing for the creation of links with communities with different 
expertise. The Materials Matter workshop facilitated the engagement of two research groups: the first 
one provided technical-scientific knowledge on materials and sustainability (Making Materials Lab), the 
second one skill related to strategic design and design management for technological innovation 
(Creative Industries Lab). In addition, during the teaching activity, there were moments of frontal lessons 
and project review with the participation of figures with skills related to sustainability communication, 
marketing, and environmental impact analysis. This allowed the students to receive different feedback 
and insights to increase their knowledge and experience and increase the project's overall quality. In 
addition, the project work was developed in groups from various study courses (Integrated Product 
Design and Design Engineering), which was a further opportunity for contamination and promotion of 
multidisciplinary [13]. 

The active participation of the consortium allows students to get in touch with a complex reality, being 
CONAI a non-profit organisation, with very different objectives from the corporate ones. In fact, the 
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design and creative process was not supported by sales and market logics for the students, giving them 
the creative freedom that allowed a non-oppressive environment. The projects thus represented 
important values for sustainability and ecological transition, not only responding to the brief, but also 
delving into new tangible representations of the concept of sustainability. This search for "symbols", and 
for representations of such an ambitious, elevated, yet abstract concept, was an effort that established 
in students, teachers and in CONAI mindset a new way of representing sustainability.  

5 CONCLUSION 
The PBL approach applied in the “Materials Matter” educational experience shows to be an efficient way 
to offer participants a better understanding of the design for sustainability goals and possibilities.   

The quality of the final projects indicates the achievement of the training objectives. In the Materials 
Matter workshop, PBL was applied in a short period, three weeks of work. To validate this teaching 
approach for sustainability and sustainable design, it could be interesting to apply the PBL over a more 
extended period, such as a 3-month Design Workshop. An extended teaching period would allow 
students to go deeper into the issues and design, allowing them to investigate mass market products. 
The latter requires a vertical study of internal components, assembly, logistics, and manufacturability 
aspects. This would give rise to a greater exploration of design strategies related to sustainability, such 
as those linked to Design for X [14]. The research groups involved have already been working on this 
aspect, designing the didactic activities of the Final Synthesis Laboratory of the B.Sc course at the 
School of Design of the Politecnico di Milano.   

Working with the consortium has brought both limitations and opportunities. The main limitation has 
been a lack of entrepreneurial vision in terms of production and product system in general. From this, 
the biggest difficulty is the engineering and cost evaluation phase. On the other hand, students were 
able to pass the barrier of costs or actual manufacturability of the product, being free to express their 
creativity and find very expensive and not very feasible, but other times functional products and, 
especially in the case of the award, that fully encapsulated the message that CONAI wanted to 
communicate.  This was also possible thanks to the opportunity of interfacing mostly with CONAI’s 
communication delegates. Students reached a deep level of their project’s sense making and 
sustainability insight with an efficient and rapid dialogue with users (consumers or corporates).   

Given the CONAI’s partnership, during the “Materials Matter” workshop, sustainability was mainly dealt 
from an environmental point of view. This did not represent a limit, but it allowed students to focus the 
projects by this perspective. However, sustainable development does not only involve the environmental 
conservation. As Barbier [15] already introduced in 1987, sustainability is at the center of three spheres: 
it can be achieved by integrating environmental, social, and economic goals [16]. On these aspects, the 
research groups will intend to deepen and propose new educational activities guided by the pursuit of 
the SDGs4  that guide global sustainable development and integrate at the best social, economic, and 
environmental objectives. 
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Abstract  
The competencies to be developed by teachers in their pre-service training period require active learning 
approaches that can be adapted for replication once they start their in-service professional career. 

This paper reports on the opinions of pre-service teachers enrolled in a Teaching English as a Foreign 
Language (TEFL) module about the organisation and impact of a challenge-based (CBL) and 
cooperative learning experience in their training. 

Seventeen students who enrolled in a module on TEFL within the MA in Secondary Education Teaching 
in Florida Universitària in Spain took part. They teamed up in groups of four or five people and each 
student became an expert on aspects related to learning foreign languages. Different pre-service 
teachers from other fields of study posed different questions on that topic and TEFL pre-service teachers 
provided the answers in face-to-face final sessions that included presentations and discussions. 

This CBL & cooperative experience involved a lecturer’s and peer assessment of their presentations, a 
reflection of their own learning process in their topic of expertise and the implementation of the roles 
assigned in the team. Moreover, students graded their peers’ and their own performance during the 
whole project. 

The participants’ perceptions were collected from questionnaires and later online interviews reported 
their views on the development of the whole experience. 

Results suggest that EFL pre-service teachers considered the contents to be learned tough and that 
this learning experience made them develop their professional competencies in a deeper extent if 
compared to more traditional methods; furthermore, they stated their confidence to implement similar 
experiences in their future professional practice in secondary and adult education.  

Keywords: challenge-based learning, cooperative learning, Higher Education innovation, pre-service 
teacher education. 

1 INTRODUCTION  
Pre-service teacher education relies upon the development of competencies in line with the proposals 
of the European Higher education Area. In Spain, each higher education (HE) institution sets these 
specific curricula with the appointment of the national authorities; Florida Universitària (FU) an affiliated 
campus with the University of València, where this study takes place, is no exception. 

This paper delves into the acquisition of didactic knowledge and skills among pre-service English as a 
foreign language (EFL) teachers (MA on Secondary and adult Education and Vocational Training) by 
exposing them to a learning experience labelled as The Advisory Team (TAT). The main goal of this 
activity is twofold, on the one hand, we aimed to set a learning context for their development as MA 
students and, on the other hand, we gave future teachers the chance to reflect and discuss the 
transferability of this type of practice to other educational levels.  

1.1 Challenge-based learning 
The whole experience reported in this paper has been designed from what has been considered 
challenged-based learning (CBL) [1] [2] [3] which has been coined as a buzzword [4] and serves as an 
umbrella to portray different learning experiences. This kind of teaching and learning approach has been 
increasingly used in the last few years in different educational stages, and quite a few have been described 
in HE. CBL has also been embraced from different contexts and fields of study, however, the majority of 
the studies found were applied to the engineering or sciences unlike the experience portrayed here.  
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CBL is a term that has been defined as a learning approach that promotes the students' active 
participation by engaging them in team work that promotes decision-making processes in a real context 
and binds them to the setting in which it occurs and the implementation of a solution to respond the 
question that triggers the initial question [1] [2] [3]. Some authors have also emphasised the 
multidisciplinary nature of this kind of projects alongside with the perspective of stakeholders [5]. 

Some researchers have stressed the capability of CBL experiences to foster creativity and critical 
thinking [1] [6] [7] as it involves knowledge utilization, high order thinking skills, such as researching, 
problem-solving and decision-making [8]. 

In the last few years, these practices have been reported from around the world, the planning of the whole 
challenge cycle in some cases has a different design but, overall, these proposals share the purposes stated 
above. Malmqvist et al. [4] stated the step forward from CBL meant with respect to Problem-based Learning 
(PBL), which included a more societal approach including an individual and collective responsibility over the 
outcomes. Students were guided by stakeholders and driven by the value of the products. 

Previous reports support the idea that this kind of experiences made them develop and acquire the 
competences stated in their higher education curricula  and promoted cooperative learning practices 
since, as asserted in their reports, students carried out research processes and collaboration [6] [7] [9] 
[10] [11]. Likewise, it has also been reported that the implementation of CBL stressed the acquisition of 
specialised knowledge on their field of study at MSc level with no negative effect on academic learning 
[5]. The students did also highlight that they felt they were more competent by having worked across 
disciplines and with stakeholders. 

1.2 Jigsaw Classroom 
The processes of researching and decision-making were designed following Aronson’s Jigsaw 
Classroom technique that is a well-known cooperative learning device in which home teams’ members 
become experts on a topic that they decide either among their teammates or with their teachers. Once 
they are appointed as the experts on a particular topic, they meet all the experts on the same topic from 
the different home teams and discuss on main relevant issues. Once the experts meeting/s are over 
they get back to their home teams and present and discuss all topics to be covered [12] [13]. The whole 
process is illustrated in Figure 1 below. 

Furthermore, the functions of each team member can be decided according to the purposes of the 
activity. Each team member will carry out their duties as defined by team members, by themselves or in 
agreement with their teacher/s. They use a booklet to keep record of all the including the reflections 
about the completion of the different tasks [14]. 

 
Figure 1. Jigsaw Classroom design and implementation 

1.3 The Advisory Team  
The name of this CBL project has to do with the challenge to be overcome. The advisory Team is a 
project-based learning experience in which students follow the CBL process that ended up with a public 
engagement. In this case, a group presentation on learning languages and their implications in 
secondary education and was followed by a discussion. 
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The participants, besides, did also get involved in a cooperative learning technique that is the expert 
group or Aronson’s Jigsaw Classroom. A team booklet was used to register the members of each teams 
and the roles assigned to them [12] [14].  

The CBL cycle that was observed is based on previous models by several other learning practitioners 
and institutions in different educational levels as mentioned earlier [1] [2].  

English language teachers (ELT) are often requested to provide colleagues, parents and acquaintances 
with information on how foreign or second languages are learned and taught. The Advisory Team 
enabled PSTs to find out about these concerns and engage in a research process so that they may be 
able to come up with evidence-based answers to the questions posed by peers. 

1.3.1 Aims 
- To find out classmates and teachers concerns on learning FL/L2. 
- To summarize the main findings in the differences in the acquisition of FL/L2.   
- To experience a cooperative, challenge-based learning project.  
- To get familiar with editing audio-visual materials. 
- To reflect upon the learning process using digital resources. 
- To conduct a peer and self-assessment process. 

1.3.2 Contents 
- Individual differences in the learning of a foreign language  
- Multilingual regulations in València 

1.3.3 CBL Development 
The steps were adapted from [1] [2] as Table 1 below shows: 

Table 1. CBL steps taken and tasks  

Steps Tasks  
Generating a collaborative 
atmosphere 1. Present the project in class, answering questions and involving colleagues. 

Presenting the challenge 
2. Advise pre-service secondary school teachers on learning and teaching 

foreign languages. 
3. Film and editing a video on major findings. 

Making groups 

4. Team up according to class MA class groups. 
5. Decide which roles they will develop in their team and the topic they will be 

experts on. 
6. Fill out the team worksheet. 
7. Create the digital tool for the learning diary. 

Enquiring the questions 
that will guide the process 

8. Ask classmates pre-service teachers about their concerns, interests, 
questions… 

Gathering information 
9. Appoint experts using Aronson’s Jigsaw Classroom technique. 
10.  Read research papers/articles provided by the lecturer, previous references 

or findings on specific website. 
Brainstorming ideas/ 
answers 

11. Meet in class once and/or online to select and organise contents and design 
video edition. 

Setting a plan and 
applying it 

12. Plan actions to submit the video. 
13. Outline answers to questions posed by classmates. 
14. Follow up learning diary updates 

Making it public 15.  Discuss with their classmates on findings in a 1-hour session. 

Reflecting on the process 
& receiving feedback 

16.  Review project in class (online or F2F) in a final session meeting with the 
lecturer will review the whole process. 

17.  Go over the learning diaries. 
18.  Self and peer-assessment through questionnaires. 
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1.3.4 Assessment 
Assignments and criteria: 

1 Product- oriented methods: 
a) Video summarising main findings on individual differences. 10% 

Criteria: Content relevance and consistency with the task, video editing and use of language: 
grammar, vocabulary and pronunciation (see rubric) 

b) Class discussion on questions posed by classmates.  5% 
Criteria: coherent and evidence-based replies to questions. 

2 Process-oriented methods: 
a) Peer and self-assessment according to questionnaires and an interview with the lecturer. 5% 

Criteria: evaluation of role performance and team management. 
b) Digital learning diary. 5% 

Criteria: regular update of diary on the completion of tasks. 

Having explained the whole CBL and cooperative project, these are the research questions that have 
guided this study: 

RQ1: What are pre-service teachers’ perceptions on CBL and cooperative learning as an educational 
experience at MA level? 

RQ2: Do pre-service teachers believe that CBL and cooperative learning can be used in secondary 
education? If so, how? 

2 METHODOLOGY 
This a mixed-methods study. On the one hand, the descriptive statistics from the questionnaire are 
reported and, on the other hand, the insights on the PSTs’ perceptions is fulfilled from personal 
interviews. 

2.1 Participants 
In this particular study, fifteen (N=15) pre-service teachers took part out of the original seventeen that 
enrolled the module. There were two men (N=2) and thirteen women (N=13). The participants were 
graduate students who had enrolled an MA that qualified them to teach English as a Foreign Language 
in Spain to Secondary and, Upper Secondary Education and Vocational Training students in state and 
private schools. In order to register for the MA, these students had previously graduated from courses 
that included from English Studies, Modern Languages, Translation Studies and Primary Education. 

2.2 Instruments and measures 
Participants completed a self-reported 10-item closed-ended questionnaire plus an open-ended 
question to state their perceptions about TAT. The agreement with the statements was measured in a 
1-6 Likert scale to avoid the central tendency bias. The topics covered in the questionnaire were based 
on previous research on similar topics [7] [10], the average time to complete it was around four minutes.   

Moreover, data gathered were rounded out with four personal interviews, in both instruments, the 
interest focused on the development of the project and its impact on their experience as PSTs and its 
transferability to their future professional practice. The participants’ judgments were coded by using the 
acronym TAT and a number. 

2.3 Procedures 
This project was part of the assignments in module TEFL for Secondary Education. Once the students 
had completed the whole module, they completed the questionnaire and, after that, they were voluntarily 
asked to attend the interviews. From all participants four offered to contribute and their interviews were 
transcribed for data collection. 
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3 RESULTS 

3.1 RQ1: What are pre-service teachers’ perceptions on CBL and cooperative 
learning as an educational experience at MA level? 

The participants’ perceptions on the deployment of The Advisory Team as a learning experience can be 
withdrawn from table 1 below.  

Table 2. Pre-service teachers’ perceptions on CBL as an MA learning experience 

 Statement Strongly 
agree 

Mostly 
agree Agree Disagree Mostly 

disagree 
Strongly 
disagree 

1 The Advisory Team made you learn more, if 
compared with more traditional approaches. 53% 13% 27% 7% - - 

2 
The Advisory Team made you work harder, 
if compared with more traditional 
approaches. 

7% 40% 20% 20% 13% - 

3 
The Advisory Team made you develop more 
competences than other traditional 
approaches. 

40% 46% 7% 7% - - 

4 I am happy with the results I got at The 
Advisory Team project. 13% 40% 13% 27% 7% - 

5 
The expert-group technique was useful and 
enlarged your knowledge on the topic you 
had to cover. 

47% 20% 33% - - - 

6 The contents to be covered (foreign 
language acquisition) were difficult. - 34% 40% 13% 13% - 

7 I recommend using The Advisory Team in 
the TEFL module next year. 67% 20% 13% - - - 

3.1.1 Learning experience 
The results from table 2 above show that participants found the TAT a learning experience that made 
them learn more than traditional methods (item 1), 66% whereas the development of their teaching 
competencies (item 3), which are the main goal of the module, seems to be backed by the majority of 
participants: 86%. On the other hand, almost half of the participants, 47%, stated that TAT had made 
them work harder (item 2). 

In this regard, one of the participants put it: 

TAT_IP2: “The whole project [TAT] increased our awareness of other teaching methods” 

3.1.2 Grading  
The final mark that participants received at the end of the project was obtained, as portrayed before, 
from two in-class presentations, plus a learning diary and the self and peer assessment though surveys. 
Just around half of the participants, 53%, seemed to be happy with the results as item 4 from table 2 
displays. In fact, in two groups some of the members had not got involved as it could be expected. 
Indeed, one of the members who was interviewed suggested that: 

TAT_IP4: “A guy in my team had not prepared the video for presentation in class and we felt ashamed 
as it took us more than thirty minutes to have it ready”  

I fact this previously recorded presentation lasted far more than the rest of groups’ which also brought 
about some food for thought on the design of TAT: 

TAT_IP4: “The video lasted more than it should. It is clear that we did not understand the task properly”. 

On the other hand, the same very group outperformed the rest when it came to provide the answers and 
guidance to the rest of their classmates. They tackled the questions posed by non-TEFL pre-service 
teachers (their peers) and showed to be glad about it.  
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TAT_IP4: “On the other hand, to tell you the truth, the session with our fellow classmates was very 
rewarding because they showed appreciation for the information about learning English that prepared” 

3.1.3 Expert Group technique 
According to the figures corresponding to item 5 above, pre-service teachers found that it had helped to 
learn and enlarge their knowledge on them. In fact, 67% of participants declared they agreed. 
Nevertheless, it took around two hours for them to make sense of their role as experts, as well as, how 
they had to be familiar with all the contents to be able to respond the guiding questions inquired by 
classmates in the main groups. 

3.1.4 Contents 
It must be stated that team 4 were aware of the contents dealt with since they had received a similar 
training in an undergraduate module a few years ago. This particular point is in line with the extent up 
to which the contents turned out to be difficult to be learned. It can be observed from item 6. Almost a 
75% of participants seemed to agree that they were difficult, even though some of the pre-service 
teachers had declared some knowledge on the matter. Participant 1 declared that: 

TAT_IP1: “I believe the content wasn’t as difficult as the way it was laid out. The manual we used 
contained sentences that were very complicated and eventually the conclusions were very similar to 
those you could gather from other books.” 

In this respect, there is another aspect to bear in mind for future designs, the manual used as the main 
source of information and provide more linguistically affordable references. 

3.2 RQ2: Do pre-service teachers believe that CBL and cooperative leaning 
can be used in secondary education? If so, how? 

The final part of the questionnaire enquired PSTs about their opinions on applying these methods in 
their future professional practice. In general terms, it looks as if participants mostly agreed on the 
feasibility of replicating such practice in their future service. Nonetheless, it is certain that in this particular 
case, the amount of disagreement is higher if compared to the previous items. 

Table 3. Pre-teachers’ perceptions on CBL as a learning experience for secondary education. 

 Statement Strongly 
agree 

Mostly 
agree Agree Disagree Mostly 

disagree 
Strongly 
disagree 

8 
The Advisory Team methodology (CBL) can 
be replicated in your future professional 
practice. 

46% 27% 20% 7% - - 

9 
The team's booklet and the team 
arrangement can be useful in secondary 
education. 

34% 40% 13% 13% - - 

10 
Challenge-based learning and cooperative 
learning can be useful to teach English as a 
foreign language. 

40% 40% 7% 13% - - 

By and large, PSTs acknowledge they could manage to employ this kind of learning experience and 
they could make use of the team’s booklet, as items 8 and 9 show. They reveal around a 75% of support, 
which indicates that these PSTs mostly believe that CBL may be part of their teaching design when in-
service. Nonetheless, participant 3 stated her doubts regarding when and how to put it into practice: 

TAT_IP2: “It would take me time to imagine how to use it in ESO (Secondary Education) or Bachillerato 
(sixth-form). I need more examples in order to use it properly” 

Participant 3 asserted in a similar way, they also thought that it could be implemented when teaching 
EFL, although 13% of them seemed not to be sure. Just as this participant’s assertion, where she can 
fairly see the point of booklets for cooperative projects but came up with some uncertainty about how to 
use it in TEFL. 

TAT_IP3: “I can see the booklet for cooperative projects but I'm not sure if I could use it in the English 
subject” 

4410



 

 

In conclusion, item 7 summarises the support by PSTs to TAT since 87% showed their agreement to 
continue with its inclusion in the module’s syllabus. However, the improvements and the pitfalls to be 
born in mind when scheduled lie ahead. 

4 CONCLUSIONS 
CBL entails a different teaching and learning approach for HE lecturers and students. The design of 
experiences as The Advisory Team turns students into the main characters of their learning process 
and instructs them to deploy these duties in their professional practice as members of a team (school 
staff) and as educators who are to make their future students competent learners and team workers. 

The feedback from participants is positive, as they would mostly recommend it to be included in the 
module for the next academic year. Furthermore, they considered TAT as a project that made them 
learn difficult contents in a different way if compared to traditional approached. At the same time, they 
believed they could be able to transfer it to their future practice although more explicit instruction would 
be necessary to put this into practice in the EFL classes. 

The cooperative learning tools (Jigsaw Classroom and learning booklet) were found useful; however, in 
line with statement above, more explicit training in how to deploy it in secondary education seems to be 
necessary in those aspects.  

Despite the limited amount of participants, TAT seems to have satisfied English PSTs in this study and 
it would be advisable to repeat the experience bringing in the recommendations from this year’s students 
in an action-research cycle. This iteration would let us a further enquire to upcoming students for more 
valuable impression alongside with their counterparts’ perceptions from the big class groups. 
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AN EXPERIENCE WITH AN ONLINE ASSESSMENT SYSTEM WITH 
PERSONALIZED EXAMS FOR EACH STUDENT 

O. García, F. León, A. Aguilar, M. Pineda Becerril 
Universidad Nacional Autónoma de México (MEXICO) 

Abstract 
This work summarizes the experience with an automatic generation and evaluation system of 
personalized exams for each student, based on exercises in LaTeX format (a language that facilitates 
the application of formatting to a text) that include R code for the dynamic generation of exercises. Which 
presents the student with fully customizable exams, so they solve totally different exams. Each exercise 
is a single file in Sweave format (.Rnw) interlaced with R code to generate the data and LaTeX code to 
describe the question and the solution [1]. Through this file (.Rnw) N number of unique exercises are 
produced with particular data for each exercise. In this way, the intention of dishonesty that students 
may have when taking the exam at home is controlled. The sample is made up of students from the 
Bachelor of Industrial Engineering and the Bachelor of Mechanical Electrical Engineering who are 
studying (both) the subject of Probability and Statistics at the Cuautilan Faculty of Higher Studies. As a 
conclusion for this group, a clear difference in the levels of the grades obtained by the same group 
before and after the automated personalized evaluation system can be observed through the students' 
grades.  

Keywords: Automated Evaluation, Moodle, LaTeX, R Code. 

1 INTRODUCTION  
The migration to 100% online educational systems derived from the COVID-19 pandemic requires the 
development of evaluation methodologies that capture the student's performance in the best possible way. 

In Mexico, the dynamics of social distancing imposed the closure of educational facilities throughout the 
country, so education has become 100% online with classes through videoconference (Zoom) and 
application of exams at home through of digital platforms (Moodle). This situation began on April 21, 
2020 when the National Healthy Distance Day was declared and has remained to date. Which 
unfortunately implies that the application of exams is carried out without the face-to-face supervision of 
the teacher to avoid the possibility of academic dishonesty of the students, who also currently have 
many communication tools (WhatsApp, Facebook, etc.) between them to help each other. Therefore, 
the continuous monitoring of the academic performance and effort of the students can be compromised. 
In these circumstances and in order to control in the best possible way and force the student's effort, E-
Learning has been used, which is part of the group of strategies and practical measures with a view to 
evaluating students during this pandemic. and encourage lifelong learning online. In doing so, it 
contributes significantly to the achievement of the strategic objective to turn society into a more 
competitive and dynamic one based on knowledge [2]. This requires organizations to educate and train 
anyone, anytime, anywhere [3]. The clear message is that in the wake of the COVID-19 pandemic, 
traditional systems must be transformed to be effective in assessing student effort, and adapted so that 
students can have individual learning pathways, tailored to their needs and interests. , and thus 
genuinely take advantage of your time throughout the day. As a consequence, once they are 
professionals, they will be able to adapt more easily to the needs of the labor market [2]. 

In this sense, Volery [4] mention that E-Learning is a combination of student, teachers, instructor, 
technical and administrative staff, student support and use of the Internet and other technologies that, 
when well exploited, can lead to the evaluation of effort. of student. In parallel with this, the success of 
an e-learning system can be seen as a concept of "social issues" (COVID-19) and "technical issues" 
and depends on many circumstances, rather than a black and white formula. E-Learning systems are 
open systems, so they are affected by the environment and influenced by the people who use them, in 
this case students without personalized supervision during the development of the exam at home. 

The challenges involved in the transition from face-to-face evaluations to 100% online evaluations in the 
current educational system derived from the Covid-19 pandemic, implies that the development of 
evaluation systems that capture student performance in the best possible way. 
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Volery [4] defined e-learning as a combination of student, faculty, instructor, technical and 
administrative staff, student support, and use of the Internet and other technologies. In parallel, the 
success of an e-learning system can be seen as an emerging concept of "social issues" and "technical 
issues" and depends on many circumstances, rather than a black and white formula. E-Learning 
systems are open systems, so they are affected by the environment and influenced by the people 
who use them. Since E-learning systems are socio-technical entities, the E-learning literature has 
been reviewed in two sections in the following paragraphs [5]. 

1.1 The E-Learning system as a social entity  
From Selim's [6] research it becomes clear that the quality of an instructor is an important determinant 
for an effective learning management system. And that E-Learning is part of a group of strategies and 
practical measures with a view to promoting lifelong learning for all. In doing so, it contributes 
significantly to the achievement of the strategic objective to turn society into a more competitive and 
dynamic one based on knowledge [2]. This requires organizations to educate and train anyone, 
anytime, anywhere [3]. Including the instructor since he has to master a series of technological, 
systems, multimedia design and programming skills in order to implement an effective E-Learning 
management strategy. 

1.2 E-Learning system as a technical entity  
In addition to the aforementioned social factors, there are technical factors such as System Quality 
and Internet Quality that have a significant effect on the effectiveness of online learning systems [6]. 
System quality involves two components: the software and the peripherals. Software quality implies 
stability, security, reliability, pace, responsiveness, ease of use, well-organized design, customization 
[7]. The quality of the peripherals implies the well-being of the microphones, headphones, electronic 
whiteboards, email, online discussion forums, synchronized chat and video conferencing. The higher 
the quality and reliability of the technology used, the greater the learning effects [8]. 

The quality of content in e-learning depends on how well the learning environment is designed and 
managed. Students highly value content where quality content is well organized, effectively presented, 
interactive, clearly written, of the appropriate length, useful, flexible, and provides the appropriate 
degree of complexity [7]. Holsapple and Lee-Post [9] highlighted the importance of updating and 
usefulness of content. In addition, effective course management, that is, entering grades on time, 
making necessary announcements on time, predefined structured exam assessment criteria, allows 
students to feel more comfortable with course content, which translates into higher retention and 
satisfaction rates. 

The clear message is that traditional systems must be transformed to be much more open and flexible, 
so that students can have individual learning pathways, tailored to their needs and interests, and thus 
genuinely take advantage of equal opportunities throughout their day. As a consequence, once they 
are professionals, they will be able to adapt to the needs of the labor market [2]. 

2 METHODOLOGY 
Each exercise is a single and independent Sweave file (.Rnw). Each Sweave file is an interlaced R 
language code for the generation of the data and LATEX code to describe the question and the 
solution [1]. Through this Sweave file (Fig. 1, Fig. 2) N number of unique exercises are produced with 
particular and unique data for each exercise. The types of exercises include single-choice and 
multiple-choice questions and arithmetic problems. 
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Figure 1. Sample of a sweave (.Rnw) file. 

 
Figure 2. Sample of a sweave (.Rnw) file. 

The Sweave files (.Rnw) can produce independent files in a diversity of different formats (PDF, HTML, 
Docx, ODT, Moodle XML,…). Each independent file its created with different data every time and 
therefore it will have a different answer for each student. In Fig. 3 there is an example of an exercise 
displayed in the platform (Moodle).  
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Figure 3.  Exercise displayed in Moodle. 

2.1 The Data 
The sample is made up of 75 students from the Bachelor's Degree in Industrial Engineering (35 
students) and from the Bachelor's Degree in Electrical Mechanical Engineering (40 students) who are 
enrolled in the subject Probability and Statistics at the Cuautilan Faculty of Higher Studies. To compare 
the efficiency of the system of personalized exams, first an exam was carried out in which the questions 
weren’t personalized and were presented to the student randomly. The second step was to evaluate the 
same topics as in the first exam, but this time the student was presented with personalized and different 
questions in a random manner. 

3 RESULTS 
The results of the two evaluations to the same group when carrying out an exam without personalized 
questions (PreSystem) and the results when carrying out a customized and different exams 
(PostSystem) are presented in Fig. 4, in both evaluations the questions were presented in a random. A 
clear difference can be observed in the grades obtained by the same group before and after the 
automated evaluation system with personalized exams for each student. In Tab. 1 it can be see the 
descriptive statistics of the PreSystem and PostSystem cases where it can be seen that the Mean (�̅� =
9.5) of the PreSystem grades is significantly higher than the mean of the PostSystem grades (�̅� = 5.5). 
It can also be observed that the variability of the grades increased from 𝜎 = .7 (PreSystem) to 𝜎 = 2.3 
(PostSystem), which indicates that the grades moved away from the average. It can also be observed 
that in the PreSystem case the Median (𝑥+=9.6) is greater than the Mean (�̅� = 9.5) which indicates that 
the lowest degrees are the least frequent or the outliers. While in the PostSystem case the opposite 
occurs, the Median (𝑥+=5.4) is less than the Mean (�̅�=5.5), which indicates that the less frequent grades 
or outliers values are the higher degrees. 

Table 1. Descriptive statistics of the grades (Presystem and Postsystem). 

 Mean (𝒙") SD (𝝈) Median(𝒙$) 

PreSystem 9.5 .7 9.6 

PostSystem 5.5 2.3 5.4 
Source:  Own elaboration. 
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Figure 4.  Distribution of the grades of the students before and after the automated evaluation system  

with personalized exams (same group). 

All this evidence leads us to think that the Assessment System with personalized exams for each 
student, controls the intention of dishonesty that students could have when taking the exam at home 
without the supervision of a supervisor, which increases the degree of effort that the student has to apply 
to pass the exam. 

4 CONCLUSIONS 
The advantage of exercises being single files is that maintenance teams can work on the set of exercises 
in a multiplatform, multi-author environment because each team member can independently develop 
and edit a single exercise. Subsequently, the same system has been applied to evaluate more than 10 
groups with approximately 40 students each and it has been observed that among the components that 
influence education by E-Learning in addition to social factors (COVID-19) there are technical factors 
such as System Quality and Internet Quality that have a significant effect on the effectiveness of online 
learning systems [6]. System quality involves two components: the evaluation system and the 
peripherals. The quality of the evaluation system implies stability, security, reliability, pace, 
responsiveness, ease of use, well-organized design, customization [7]. The quality of the peripherals 
implies the well-being of microphones, headphones, electronic whiteboards, email, online discussion 
forums, synchronized chat and desktop video conferencing. The higher the quality and reliability of the 
technology used, the greater the learning effects [8]. The quality of the content in E-Learning depends 
on how well the learning environment is designed and managed. It is highly appreciated by students 
that the content of the assessment system is of quality and well organized, that it is presented effectively, 
is interactive, is written clearly, is of the appropriate length, is useful, flexible and provides the right 
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degree of ease [7]. Holsapple and Lee-Post [9] also concluded the importance of updating and 
usefulness of content. In addition, effective course management, that is, entering grades on time, 
making necessary announcements on time, structured exam evaluation criteria are predefined, allowing 
students to feel more comfortable with the course content, which translates into higher retention and 
satisfaction rates. 
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Abstract 
The pandemic caused by Covid-19 led educational institutions to use digital technologies to continue 
their pedagogical activities. At the Universidad Autónoma Metropolitana (UAM), a federal public higher 
education institution in Mexico, professors were invited to migrate their courses, mostly face-to-face, to 
the distance-education structure, either synchronously, asynchronously or mixed, with the use of any 
digital media. Thus, professors used from email and social networks; instant messaging platforms 
(WhatsApp or similar); videoconference platforms (Zoom, Meet), or learning management systems 
(Moodle or Classroom), among others. 

The sudden change in the educational structure (from face-to-face to distance education) did not give 
the institution time to prepare professors in the knowledge of the different digital media, specifically in 
the understanding of the communication tools that favor the one-to-one, one-to-many, and group 
interactions; or, in the languages that these tools provide (textual, audiovisual, hypertextual), which 
promote student learning. Since the start of online instruction in May 2020, diverse problems appeared 
in the professor-student interaction, such as the teachers' digital ignorance, limited pedagogical 
structure in the educational use of technologies, constant communication difficulties between the 
professor and the students (doubts of the students who did not receive answers or received them late, 
insufficient feedback on the work submitted, unclear instructions on the tasks they had to perform or 
little interaction between all the participants in the class). 

In this context, the objective of this research was (a) to explore the digital media used at the UAM, 
Cuajimalpa Campus, during the confinement caused by the Covid-19 pandemic, (b) to analyze the 
communicational use that the professors gave to the digital media and the scope they have, this in order 
to show greater qualities in the design of activities. During this process, 240 surveys were applied to 
students and 46 to teachers. For qualitative data, there were 3 focus groups with students and 6 semi-
structured interviews with teachers. 

The research found that learning communication media have different strengths and weaknesses. Email 
enabled asynchronous communication, allowing students with little access to new technologies to follow 
up on their schooling process; instant messaging platforms allowed an agile process to answer 
questions and solve exercises; learning management systems (LMS) promoted a structure and 
sequence for remote teaching; and the videoconferencing platforms provided immediate feedback and 
follow-up on student needs. 

Finally, textual, audiovisual and hypertextual languages have the power to appeal to emotions, since 
education is not only about the transmission of content, but also about the ways in which knowledge, 
skills and values are communicated. However, the emotional competencies were not fully exploited. 

Keywords: Digital media, communication, long distance education. 

1 INTRODUCTION  
The Covid-19 pandemic and the social confinement that was imposed on humankind put to the test the 
strengths of our educational systems resulting from our history, the experience of the community of 
students and faculty members, and creativity aimed at problem-solving. The objective of all these 
resources was to provide continuity to the educational processes during this critical moment. 

At the Autonomous Metropolitan Universidad (UAM by its acronym in Spanish), a public university in 
Mexico, the pandemic gave rise to collaboration and solidarity within the University’s community. 
However, at the same time, it revealed deficiencies: the lack of digital technology and equipment, limited 
knowledge regarding pedagogy in order to structure and organize content in virtual environments, limited 
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and sometimes even non-existent digital literacy (particularly among senior faculty members), and 
communication problems between faculty members and students.  

Within this framework, the following questions emerged: What digital media did faculty members use in 
order to continue teaching? How did they use digital media? How did they conduct educational 
interactions? Was communication between course participants effective? In order to answer these 
questions, this research aimed to analyze the digitally-mediated communication between faculty 
members and students at the UAM Cuajimalpa Campus in the understanding that the communication 
between the parties involved in education is essential for developing learning, as shall be seen below.  

1.1 Developing Learning through the Lens of Social Constructivism 
According to Lev Semionovich Vygotsky [1], the individual’s contextual conditions must be considered 
in order to address the knowledge acquisition process. Vygotsky notes that learning is an active process 
since the subject relates new knowledge to a whole network of knowledge and previous experiences. It 
is therefore neither objective nor passive since it actualizes in the light of experience. Given that 
Vygotsky states that the subject initially internalizes knowledge based on their relationship with the social 
environment (a person relates, compares, and synthetizes their knowledge in line with other individuals 
and the surrounding socio-economic, political, and cultural conditions). This is of essential importance. 
Vygotsky particularly considers his understanding of learning (constructivism) to be “social” in nature. 
He thus understands learning as emerging from an interpersonal process (i.e., social interaction with 
both other people and their context), which transforms into an intrapersonal process (the individual 
acquisition of new knowledge).  

Implementing social constructivism in academic education processes aims at students internalizing new 
knowledge and applying it to their own transformation. By integrating new knowledge into their internal 
cognitive structure, the student gives it both meaning and a specific function, which are important 
elements with which to face equal or similar situations in real life. Although constructivism is an 
epistemology that describes how knowledge is constructed, in practice, it guides student-focused 
pedagogical activities. Professors can thus implement strategies that enable students to learn through 
“discovering, experimenting, and manipulating concrete realities, critical thinking, dialogue, and ongoing 
inquiry.”[2] Bruner [3] and Chomsky [4] thus note that language and experience are intimately related to 
the development of new mental structures. 

As will be observed, communication is the linchpin that crosses the education process since students 
develop knowledge through exchanging information, experiences, and perceptions. Communication is 
understood as the interaction between two or more actors in which a series of interrelated elements, 
such as intentions, motivation, exchanges, strengths, and tensions are present within a specific context, 
in this case, an educational environment that seeks to attain learning goals through a diversity of tools 
and codes. The relationship between all these elements structures a system. Therefore, the whole 
process is affected by any disruption –including failure— in any of these elements. This accords it the 
quality of a whole. Besides, ideally, it is expected to be a circular system or what can be understood as 
a feedback loop, that is, a system eliciting student-to-student, student-to-professor, group-professor 
interactions that follow rules, standards, and deeply ingrained habits.[5]   

The development of digital technologies provides relevant tools with which faculty members can create 
virtual educational environments in which interaction is privileged. The qualities of Web 2.0, for instance, 
go hand-in-hand with an understanding of collaborative work: active users; one-to-one and one-to-
several interaction; and access to information. According to Garrison and Anderson, computer-mediated 
teaching offers “better pathways to process, give meaning to, and re-create information, as well as the 
“capacity to promote communication and develop thinking, and thus construct both meaning and 
knowledge.”[6]  

The digital technologies that privilege interaction include the technologies listed below. Although most 
of these tools were not created with an academic application in mind, they have been used in educational 
institutions and their scope within a pedagogical framework depends more on the content’s didactic 
design. Let’s review their interactive possibilities.  

1 Email. Notably, it is accessible to the whole community and everyone is familiar with it and its 
use. Communication is asynchronous and its free format provides flexibility. However, unless 
professors organize their educational discourse in terms of how the students may receive it, it 
may be lacking in structure. Besides, professors can easily fail to follow up emails in a timely 
manner, particularly if they receive emails from a variety of senders. 
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2 Instant Messaging Platforms (WhatsApp, Messenger, Facebook, SMS). These digital media 
encourage the exchange of ideas in real time and therefore make it possible to hold 
conversations. This usually attracts the student’s attention. Both faculty members and students 
are familiar with this medium since it is constantly used for socializing. They are thus aware of 
both its limitations and scope. However, it is important that professors communicate their ideas 
in a structured way that capitalizes on the medium through including images or videos that can 
provide feedback to the conversations they hold through sharing comments. Professors need to 
pay attention to both any questions that may arise and to the students comments in order to be 
ready to provide clarifications. One of the disadvantages of these platforms is that students can 
connect at any moment of the day, any day of the week. It is thus important to set clear rules from 
the beginning in order to use communication for educational purposes. 

3 Learning Management Systems (LMS) (the UAM’s Moodle platform, Google Classroom). 
Platforms have many advantages since throughout the past twenty years they have become so 
sophisticated that they include different types of education-oriented tools in the same space: 
information repositories, discussion forums, wikis, assessment rubrics, space for 
videoconferencing, links to YouTube, among other tools. It can be interesting to combine these 
resources so long as the professor carefully plans how to integrate them in an orderly way, 
following a logical sequence that can be followed by the students, and keeping in mind that the 
aim is to achieve academic goals. The disadvantage is that communication can become distorted 
when a professor, for example, overuses the resources without considering the students’ time 
availability to carry out the assignments; professors failing to take into account their own time 
availability to evaluate and give students feedback; and the confusion that may ensue when 
information and activities are excessive. 

4 Videoconference Platforms (Zoom, Meet). This resource enables direct contact between 
professors and students in real time. These platforms allow sessions to be recorded and saved 
for asynchronous access. The professor can make use of other digital tools such as blackboards, 
breaking up into small-groups, using the chat room to exchange written messages, and digitalized 
presentations. However, videoconferencing can replicate the traditional classroom model with its 
bad habits, authoritarianism, and teacher control. It facilitates direct communication between 
professors and students, but might also encourage silence and monologuing. 

As can be noted, any digital medium that is used has both advantages and disadvantages. Whatever 
medium is chosen, it is important that the professors have an in-depth understanding so that they can 
use it appropriately and capitalize on its potential, generate clear and precise instructions, encourage 
interaction between the students themselves and between professors and students and key elements 
can be identified to enable an evaluation of the learning process.  

In UAM-C, migration from the in-person mode to remote classes occurred suddenly as a change derived 
from the lockdown due to the COVID-19 pandemic. The digital tools used for interaction were thus faced 
intuitively rather than through a planned strategy aimed at achieving educational goals. The university 
gave faculty members flexibility to make use of the digital media within their reach in order to ensure the 
continuity of academic activities. However, in several cases, as will be observed, improvisation 
prevailed, thus affecting the communicative dimension between the academic actors.  

2 METHODOLOGY 
This research used a mixed approach. To obtain quantitative data, a survey was applied to inquire about 
student and faculty member access to digital technology. The survey included questions about the 
academic activities carried out (both in a synchronous and an asynchronous way) and about the 
appropriation of digital technologies. To collect qualitative data, a semi-structured interview was applied. 
This instrument aimed at identifying how students and faculty members interacted and whether 
interactions were effective or not within the framework of the educational process.  

A questionnaire was applied and the interviews were carried out between May and August of 2020. The 
instruments were applied exclusively to the faculty members and students of three different BA degrees 
(Communication Science, Design and Technologies, and Information Systems) and an MA degree 
(Design, Information, and Communication) at the Autonomous Metropolitan Universidad-Cuajimalpa 
Campus. The results, therefore, cannot be generalized, although they do suggest what might be 
occurring throughout the University.  

The following surveys and interviews were conducted in total:  
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- 254 surveys were applied to students and 46 to faculty members;  
- 6 semi-structured interviews were answered by faculty members;   
- 3 focus groups were held in which 18 students participated. 

The following categories were used to analyze the interviews: 
a) Digital Media Used - (access, use, and appropriation). 
b) Pedagogical Dimension – This category comprises the way in which learning content is dealt with 

in order for students to appropriate it.  
o The didactic approach to the theme (how learning content is presented, explanations, 

activities, goal achievement). 
o Educational Interactions (clear explanations, sequencing, evaluation, and feedback). 

c) Communicative Dimension. This category reviews the different oral, written, visual, and auditive 
languages used within the framework of the teaching-learning process: audiovisual, textual, and 
audio productions  
o Tools used (languages); 
o Educational materials; 
o Synchronous/asynchronous communication. 

3 RESULTS 
During the lockdown caused by the Covid-19 pandemic, UAM decided to continue classes through 
distance teaching. Faculty members were able to choose the digital technology they considered more 
conducive to proceed with their educational tasks.  

The first category explored was access to digital categories. All the surveyed professors (46) stated that 
they had both Internet service and a computer at home and 97% of the students reported that they did 
have Internet service and a computer. 

A second element also related to access is knowledge and use of these technologies. In this regard, 
25% of the faculty members stated that they did not know how to use educational platforms. Students 
expressed that they did not initially know how to use ZOOM or the Classroom Platform, but noted that 
they quickly learned how to use these resources.  

Within this framework, the digital technologies that were more widely used during remote classes by 
faculty members and students were as follows:  

Table 1. Digital Technology Used in Remote Classes 

Digital Technology  Faculty 
members Students 

Educational Platforms  (Moodle and Classroom) 51% 51% 

ZOOM 22% 29% 

Email, Hangout 14% 12% 

Social Networking (Twitter, Facebook, Edmodo) 6%  

Google Drive  5% 

3.1 Pedagogical Dimension 
The pedagogical dimension comprises activity planning so that students may reach their learning goals, 
as well as an ongoing didactic dialogue between professor and students, which is considered a guide 
for students to know in what direction they are moving and what they aim to reach. Data regarding these 
themes are presented below.  

Concerning learning activities, professor presentation via Zoom was reported in 66% of the cases, 
whereas dialogue via chat was reported in 36% of the cases. The third synchronous activity most widely 
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reported was debating, in 23% of the cases. The asynchronous learning activities that were more widely 
reported were as follows: sending and receiving information (86%), editing and producing videos (37%), 
discussion forums (41%).  

Students were asked whether they had learned different forms of knowledge. 40% stated that they had 
and that their learning had been good; approximately another 40% reported they had attained a regular 
level of learning, as can be seen in the table below.  

Table 2. Learning Attained from the Students’ Perspective 

 
Learning 

Conceptual 
Content 

Learning 
Procedural 

Content 

Learning 
Attitudes and 

Values 

Very good 9% 8% 12% 

Good 37% 36% 47% 

Regular 37% 41% 31% 

Bad 14% 10% 8% 

No learning 3% 5% 2% 

Despite the fact that most of the surveyed students reported that learning had occurred, they also stated 
that they faced difficulties in the didactic interactions in which they had engaged.  

Students claimed that in asynchronous learning activities, the explanations they had received regarding 
learning content had been deficient. In the qualitative interviews, students stated that faculty members 
had uploaded notes to the platform on which they based the activities they had been assigned were 
based. However, the students found it complicated to understand the correspondence between the 
uploaded content and the exercises they had been assigned. They underscored the lack of precision of 
the professors’ explanations, often based on slides only, which hindered their learning about the subject 
matter in question. 

Students also noted the lack of variety in the way in which the asynchronous learning activities were 
designed as an element that could be corrected by faculty members. They stated that on repeated 
occasions they were asked to read a text and write a report on the reading, which they found 
monotonous, failing to understand what learning the professor aimed to achieve through this activity.  

Several times, reference was made to the feedback they received about their work. The interviewees 
stated that feedback was deficient –“that’s wrong”– they would be told and they therefore did not 
understand what corrections had to be make. Otherwise, feedback would be delayed: “when we had a 
session with him, he told us that our work was wrong and we wondered why we had not been informed 
earlier.” Students thus did not have time to make the appropriate corrections in a new piece of work and 
wound up handing in the same mistakes. 

The practical courses (workshops and laboratories, for instance) are another example of deficient 
didactic interactions. Students noted a decrease in practical application of knowledge during the 
pandemic. They reported that professors explained the theory, analyzed cases, but there was a lack of 
practical activities through which the theory could be applied, such as making boxes and models, 
manage lighting, and so on.  

3.2 Communicative Dimension 
Although communication is present in any human activity, it assumes particular importance in 
educational contexts —whether it is in-presence or remote learning— since reaching both teaching and 
learning goals depends on it. Communication implies interactions aimed at constructing knowledge 
when professors are able to imprint intentionality onto the collaboration they have with students, in order 
to motivate them, and exchange ideas, information and knowledge. 

As has been noted, digital media have specific qualities that facilitate interaction between the actors 
involved in education. On the one hand, combining audio, video, images (photography, infographics, 
graphic work) with written texts dynamizes the design of educational activities since it appeals to the 
students’ curiosity and emotions. On the other hand, hypertextuality, understood as the relationship 
between audio, visual, and written texts via links, helps to construct narratives about different themes 
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covered by a course. These communicative qualities together with careful education planning can 
effectively produce structured, organized, and hierarchized panoramas that can guide student learning 
logically.  

Data collected in this study reveal that digital tools were presented as follows: 52.2% of all faculty 
members used an educational platform of some kind; 21.7% were inclined to use videoconferencing, 
mainly via Zoom, the platform that is currently more widely used at the University; 8.7% preferred email; 
and the remaining percentage was distributed between instant messaging, Meet, virtual libraries, and 
free software, among other platforms. In synchronous education, faculty members were inclined toward 
videoconferencing (63.6%) and only 1.2% received academic assistance through other media. 
Regarding asynchronous education, the media were used to send out different kinds of information: 
assignment instructions (84%), designing materials (55%), participation in forums (40%), editing and 
producing videos (40%), questionnaires and online examinations (17%), conceptual tables, and mental 
maps, among other media.  

This reveals that faculty members did not have information, skills, or an understanding of the 
communicative potential of the different digital media. They had access to the Internet and media. To a 
certain extent they even knew how to use them (for classroom teaching purposes), but found it difficult 
to appropriate technology, which implies mastering the use of technology, understanding what can be 
implemented through it, and planning its application. The media’s communicative possibilities thus play 
a central role. 

Furthermore, faculty members reported that the lack of knowledge regarding digital media use (24%) 
was stressful since they were forced to migrate their courses to a digital format with very little time. On 
the one hand, they were obliged to plan their courses using a new format and, on the other, they had to 
train against the clock how to use a specific platform or software to do videoconferencing. For this 
reason, some faculty members opted to use email or instant messaging, which were media with which 
they were familiar. 

Faculty members also expressed that one of the main obstacles in online teaching was that during 
videoconferencing students kept their cameras off so the professors were unable to see their faces and 
perceive reactions that are important for class interaction. They stated that this inhibited student 
participation and made it more complicated to motivate the group. Students noted that in some cases 
this was due to their limited Internet connectivity. 

Between the learnings of this lockdown period and facing the difficulty in planning both education and 
communication, 74% of all faculty members improved their communication and collaboration with 
colleagues in order to share materials, even with those colleagues teaching the same subject, thus using 
team work for their own development as professors. 

In turn, 13% of all students expressed that faculty members did not master the technologies they used, 
which affected the instructions they gave since they were not clear enough. They were therefore also 
unable to capitalize on the possibilities offered by technologies such as chat rooms, podcasts, and wikis, 
among other tools. 

In the focus groups, students repeatedly noted negative practices. Faculty members, for example, would 
use different digital media, such as educational platforms, instant messaging, and email, which caused 
confusion among students since they found it difficult to keep track of the teaching-learning process and 
their communication with the professor. In other cases, there were professors who emailed extremely 
brief instructions regarding the assignments they had to do without communicating important 
specificities to conduct the activity (the objectives and evaluation criteria). There was even a specific 
course in which the students either officially withdrew from the course or had failed it and the professor 
refused to communicate with them even through email, with was the medium he had chosen to teach 
the course. 

Among the positive experiences, the students highlighted the production of videos with complete 
explanations about the themes they were studying and the fact that they were able to record the  
videoconference sessions, which allowed them to go over the material several times in order to clarify 
questions.  

36% of the surveyed students had difficulty in contacting their fellow students in an asynchronous way, 
whether through email, the platform’s discussion forums, or via messaging through the platform. 41% 
reported communication problems with faculty members, 38% noted problems for doing distance team 
work, and 51% reported having problems to communicate questions. 62% of all students invested more 
time in following up their classes. In addition, 62% reported that they had had problems with Internet 
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connectivity. Despite these conditions, students stated that learning in these pandemic times had 
enabled them to improve the organization of their work agenda, communicate more clearly with their 
fellow students, as well as cooperate and share both information and knowledge. 

3.3 Discussion  
Accessing, using and appropriating digital technologies are three key aspects regarding how students 
and faculty members relate to technologies in order to promote educational interactions and achieve 
meaningful learning. This study has confirmed that faculty members at UAM-C, despite being highly 
qualified as specialists and researchers in their disciplinary fields, nevertheless require more specific 
training in pedagogy and communication since this will allow them to design, plan, and implement their 
courses in a way that is more straightforward, practical, and effective way both for them as the person 
responsible for the teaching-learning process and for the students since they gain motivation to learn, 
either through synchronous or asynchronous communication. 

The situation experienced before the need emerged to ensure the continuity of university education, 
motivated both students and faculty members to learn more about the use of digital media. Students 
quickly adapted to the educational application of this technology. For the faculty members, however, it 
was more complicated. They requested training courses and formal advice from the heads of 
department and gradually acquired the knowledge they needed. There were cases of faculty members 
who continued to search for creative forms of communicating content and, in general, became more 
conscious of the interaction with their students, particularly when the teaching staff found out that 67% 
of the faculty members surveyed for this research reported that there were communication and 
interaction problems with students. 

From the perspective of a didactic dimension, data demonstrated that faculty members were not using 
an extensive variety of digital technologies. Educational platforms, for example, require more planning 
in order to address the sequence in which learning content is presented, consciously focus on individual 
and group interactions, and enable the creation of diverse types of activities (questionnaires, cross word 
puzzles, forums, etcetera). However, digital technologies were largely used to exchange information. 
Similar to email or videos, digital technologies failed to allow faculty members to pay attention to 
students’ questions or provide details about the evaluation of each activity. Advice, feedback, and 
discussion of evaluations were thus among the aspects that were most neglected.  

Regarding the technology that enables synchronous communication (such as ZOOM or MEET), it was 
used in particular to replicate in-person classroom learning, i.e., the use of professor or student 
presentations. This type of technology was used on a regular basis for interaction purposes. 
Videoconferencing favored synchronous contact between students and faculty members so long as 
students used video and audio to participate since during the interviews with faculty members, one of 
the greatest complaints was that they were teaching in front of a screen with photographs of their 
students without being able to see and dialogue directly with them. In the face of the faculty members’ 
lack of capacity to promote student participation, this medium favored monologuing, thus replicating the 
in-person format without capitalizing on the advantages technology provides to activate and engage 
students. 

Based on the findings regarding the communicative dimension, it can be inferred that faculty members 
concentrated on migrating their in-person courses to an online format without looking into the most 
minimal pedagogical aspects, without envisioning the communication-related aspects that need to be 
addressed for educational interaction. The freedom the University authorities gave faculty members to 
choose digital media for online education rather than serve in a situation of crisis, generated confusion. 
There were cases of faculty members who only used email or messaging platforms (mainly WhatsApp) 
to inform students about their assignments without clear instructions and follow-up questions or even 
without an evaluation, whereas other faculty members overused digital resources, saturating these tools 
with so many activities that many of them never got evaluated. 

4 CONCLUSIONS 
As far as distance education is concerned, the crisis caused by the Covid-19 pandemic obliged the 
Autonomous Metropolitan University to take decisions it had been postponing for over twenty years 
regarding the importance of integrating digital technologies into education. In May 2020, the General 
Director’s Office, in a collaborative way together with faculty members and students, generated an 
Emergent Distance Education Project as a framework for the actions aimed at continuing with the 
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University’s substantial functions on the five campuses, including the Cuajimalpa Campus, on which this 
study was based. 

Throughout this paper, we presented the inconveniences implied by access to technology in both the 
educational and communicative dimensions. However, it should be noted that it has been a period during 
which learning has been forced but continuous. 79% of the surveyed students noted that this experience 
had strengthened their learning in different values such as cooperative work, self-learning, time 
organization, discipline, and punctuality; 77% considered that they had improved their skills in 
programming, editing, modelling, photography, prototyping, and research. Lastly, 73% expressed that 
theoretical learning has been between good and very good. It can be concluded that in spite of diverse 
obstacles, most students were able to learn the curricular content.  

Within the educational context, it is important to take into account that communication is achieved when 
it is considered in terms of the intimate relationship between the educational process and the 
communication process between students-professors, student-student, and within the group as a whole. 
The professor, as the person who is accountable for this process, must make sure that those interacting 
have clarity about the course’s intentions, motivations, and objectives. Besides, the construction of 
knowledge is based on interaction, feedback, and communication between all the actors involved. Any 
disruption or modification of the process invariably affects it since ideally it should be understood as a 
harmonious and systemic whole. 

The experience at UAM has reframed the possibilities that digital technologies offer education. Since 
these technologies can be used informally in work meetings in different offices, departments, and on the 
campus as a whole, generally speaking, they highlight the importance of continuing with distance 
education, regardless of whether conditions are reestablished to resume in-presence teaching in the 
classroom. For faculty members, this juncture has represented an opportunity to reflect about teaching, 
their courses, the role students play in the teaching-learning process, their own digital literacy, and the 
importance digital technologies have acquired in all social scenarios. 
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THE IMPACT OF TARGETING BLENDED ACTIVE LEARNING IN 
COURSE REDESIGN ON STUDENTS’ SATISFACTION, MOTIVATION, 
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Abstract  
Active learning is an important concept in higher education as literature suggests it leads to better 
student results and engagement. The aim of this paper was to check these claims and verify the impact 
on motivation, course satisfaction and workload. This was examined by running independent t-tests and 
Mann-Whitney U tests to compare these variables before and after a course redesign aimed at bringing 
them in line with active learning principles. Results of the cohort comparison show few differences for 
satisfaction, motivation and engagement. However, students reported higher workload compared to 
before the redesign. Implications and suggestions for further research are discussed.  

Keywords: Active learning, course redesign, higher education, course satisfaction, motivation, 
engagement. 

1 INTRODUCTION  
In recent years higher education institutions have increasingly committed to student-oriented and 
constructivist teaching approaches ([1], [2], [3]). These approaches are often paired with active learning, 
which Prince ([2]) describes as any type of instructional method that engages students in their learning 
process and requires meaningful learning activities. This implies a change in roles for students, who 
have to become active contributors instead of passive recipients ([5]). 

The shift to active learning is supported by research that claims that this approach can lead to improved 
student attitudes ([1], [2], [5]) and increased learning outcomes compared to more traditional teaching 
formats ([1], [2], [6], [7]). These educational outcomes can be partially explained by an increased focus 
on student engagement ([8]), as there is considerable evidence that supports the effectiveness of this 
component of active learning on a broad range of learning outcomes ([2], [9], [10]). Because of these 
possible outcomes Ghent University has also invested heavily in active learning via the ACTIVO-team, 
a team of academic developers that assists teachers in redesigning their courses to make them more 
engaging.  

Nevertheless, there are also some concerns raised in the literature, primarily related to the student’s 
response to active learning implementations. Shekar et al. ([8]), for example, reported in their systematic 
literature review three types of negative student responses to active learning: affect, engagement and 
evaluation. Maybe even more importantly, they also identified six categories of reasons why the students 
held such convictions including limited perceived value, lack of time, difficulty and increased workload, 
lack of guidance, logistical difficulties, and unfamiliarity with active learning. Hudson et al. ([12]) noted 
however that such student resistance may fade away in time, as the required culture change may take 
several semesters to occur.  

Although active learning has a long history that stretches back to the 1990’s (for ex. ([13]), there are still 
a few gaps in the literature. Hartikainen et al. ([8]), for example, established in their research review that 
many studies focus on a single active learning activity and are often just a description of one case-study. 
Furthermore, the research to date primarily focusses on the impact of active learning on student 
outcomes and less on other important variables such as motivation and engagement ([1], [2]). A big 
portion of active learning research is also focused on STEM-related courses ([1], [2], [6]). More research 
in other academic teaching fields is therefore required.  

1.1 Research purpose and questions 
This study set out to examine impact adding evidence-based activating instructional strategies to 
existing course design by means of teacher redesign teams (see methodology section) in different 
university courses. More specifically, the following research questions are tackled: 
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1 What is the impact of an active learning course redesign on students’ perceived motivation? 
2 What is the impact of an active learning course redesign on students’ perceived engagement? 
3 What is the impact of an active learning course redesign on students’ perceived general course 

satisfaction? 
4 What is the impact of an active learning course redesign on the perceived workload of students? 
5 What’s the difference in impact of active learning course redesigns between alfa, beta and gamma 

science disciplines? 

2 METHODOLOGY 

2.1 Design and procedure 
To tackle these research questions, a quantitative approach was utilized since this allows for the 
analysis and comparison of the impact of active learning on a bigger scale.  

The data was gathered via surveys conducted in ten different courses within five different faculties of 
Ghent University. Each of these courses were redesigned between 2019 and 2020 to be more in line 
with active learning principles and to provide a better learning experience for students and educators. 
In most cases evidence-based activating instructional strategies were integrated in the existing course 
design for which a well-considered combination of both online and on-campus learning activities were 
implemented (i.e. blended learning). This redesign happened via teacher redesign teams guided and 
facilitated by an academic developer from the ACTIVO-team. Table 1 represents the courses, their 
respective faculty, and a short description of the redesigns. The evidence-based activating instructional 
strategies that were added to the existing course designs ranged from quick wins - small interventions- 
(eg. interactive lectures) to more extensive overhauls of the courses (eg. flipped classroom approaches). 
The courses were partly anonymized by changing their name to the educational programme they are 
part of. 

Table 1. Description of the redesigns 

Courses Faculty Redesign 
Criminology 1 Faculty of Law and 

Criminology 
Flipped classroom. Writing of a sample essay, coupled with extensive 
peer feedback based on a rubric. 

Criminology 2 Faculty of Law and 
Criminology 

Two flipped case study lessons followed up with a response lecture. 
A discussion forum for students to ask and answer questions. Some 
‘quick wins’ such as an exit ticket and one-minute papers. 

Criminology 3 Faculty of Law and 
Criminology 

Interactive lectures, flipped discussion lectures, discussion and 
writing down a position statement.  

Criminology 4 Faculty of Law and 
Criminology 

Flipped classroom with knowledge clips and preparatory papers 
before the face to face lectures  

Mathematics 1 Faculty of Sciences Following and discussing mathematical current events. More 
opportunities for students to express opinions and questions.  

Biomedical 1 Faculty of Medicine 
and Health Sciences 

A few quickwins such as voting and the three key points at the end of 
the lesson. Self-evaluation during seminars. Work lectures with online 
instruction and (peer)feedback.   

Biomedical 2 Faculty of Medicine 
and Health Sciences 

Flipped classroom with peer instruction. Interactive videos and voting 
were added to the lectures. Response college based on a self-test 
and pc work lecture. Involvement via silent questions.  

Industrial 1 Faculty of Engineering 
and Architecture 

Online micro lectures, voting, explaining to your neighbour.  

Industrial 2 Faculty of Engineering 
and Architecture 

Peer instruction based on a real-life example. Interaction through 
questioning and raising hands. 

Commercial 
engineer 1 

Faculty of Economics 
and Business 
Administration 

Alternation between traditional and active approaches in the following 
order: example, exercise, think-pair-share, class discussion, theory 
explanation, processing by the students, and three key points. 
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In each course two surveys were conducted, totaling 20. One survey for the previous cohort (Cohort I – 
Academic year 2018-2019) to capture students’ perceptions before the redesign of the course and 
another for the student cohort (Cohort II – Academic year 2019-2020) that participated in the redesigned 
course.  

2.2 Participants 
A total of 1457 students participated in the study, 459 in cohort 1 and 998 in cohort 2. Table 2 represents 
the number of participants per course, for both cohorts. 

Table 2. Number of participants 

 Cohort 1 Cohort 2 

Criminology 1 23 150 

Criminology 2 23 141 

Criminology 3 126 94 

Criminology 4 99 40 

Mathematics 1 7 19 

Biomedical 1 62 93 

Biomedical 2 43 42 

Industrial 1 16 181 

Industrial 2 16 192 

Commercial engineer 1 44 46 

TOTAL 459 998 

2.3 Variables 
A questionnaire was designed to measure the following constructs: perceived motivation, engagement, 
workload and general satisfaction with the course. 

The items for measuring motivation were based on the Basic Psychological Need Satisfaction scale 
([14]) based on the self-determination theory of Deci and Ryan ([15], [16]) According to these authors 
there are three psychological basic needs for motivation and growth: autonomy, competence, and 
relatedness. These concepts were translated into statements, which the participants had to score (Score 
1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). 

In addition to motivation the survey also measured the perceived engagement which refers to a student’s 
active involvement in a learning activity ([17]). The scale for engagement was based on the work of Jang 
and Reeve ([18], [19]). According to Reeve [19] engagement manifests itself in different ways. Firstly, 
the behavioral level, where students show active effort and perseverance. Secondly, the emotional level, 
the extent to which students are enthusiastic and socially involved in the learning process. Thirdly the 
cognitive level, where students, starting from a thorough domain knowledge and feel capable of using 
appropriate learning strategies. Finally, Reeve also added agentic engagement, students’ constructive 
contribution into the flow of the instruction they receive ([18], [19]). These concepts were translated into 
statements, which the students had to score (Score 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 
= agree, 5 = strongly agree). 

The third variable measured the general satisfaction with the course. Students gave the course a rating 
on 10, which serves as an indication of how they experienced the (redesigned) course. 

The fourth variable of the survey was the perceived workload. This was measured by asking students 
to score the statement ‘The time I had to invest in this course was in proportion to the number of credits’ 
on a 5 point Likert-scale. A lower score thus means a higher perceived workload.  

2.4 Data Analysis 
The questionnaires were analyzed quantitatively using SPSS 27.0. Since the Chohort I and Cohort II 
survey results contain different participants, an independent t-test was utilized (significance level: 
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p<.05). These tests were run per course, to compare the scores for motivation, engagement, satisfaction 
and perceived workload.  

However due to the small sample size of some courses, the normality assumption was violated resulting 
in the need to use a non-parametric test such as the Mann-Whitney U test. More specifically this test 
was used for Criminology 1, Criminology 2, Mathematics 1, Mathematics 1 and Industrial 2. 

3 RESULTS 
On average, students in cohort 2, the redesigned course, (M= 7.21, SD = 1.84) reported higher general 
satisfaction compared to students in cohort 1 (M= 7.15, SD = 1.83). This difference was not significant 
t(1393) = (-0.525, p>.05). 

On average, students in the redesigned course (M= 3.42, SD = 0.67) reported higher motivation 
compared to students in the cohort 1 (M= 3.39, SD = 0.51). However, this difference was not significant 
t(739) = -0.872, p>.05. 

On average, students in cohort 2 (M= 3.42, SD = 0.64) reported lower engagement compared to 
students in cohort 1 (M= 3.50, SD = 0.68). However, this difference was not significant t(984) = 1,801, 
p>.05.  

On average, students in the redesigned course (M= 3.30, SD = 1.10) reported the time investment to 
be less in proportion compared to students in cohort 1(M= 3.71, SD = 1.06), t(1260) = 6.684, p<.05.  

The tables below display the results of the independent t-tests and Mann-Whitney U-tests per course 
for the variables discussed before.  

3.1 General satisfaction 
Table 3. Mann Whitney U-test General course satisfaction 

 Median 
Cohort 1 

Median 
Cohort 2 U p 

Criminology 1 8 8 1651.500 .994 

Criminology 2 8 8 1745.500 .547 

Mathematics 1 8 7 45 .231 

Industrial 1 8 8 1579.50 .510 

Industrial 2 6.5 6 1449.50 .730 
Note. * p<.05. 

Table 4. Independent-t test General course satisfaction 

 Cohort 1   
M (SD) 

Cohort 2 
M (SD) 

t 
(df) 

Criminology 3 8.16 (1.24) 7.60 (1.38) 3.13 (188.39)* 

Criminology 4 6.64 (1.68) 7.20 (1.94) -1.71 (137) 

Biomedical 1 7.68 (1.43) 6.19 (2.11) 5.22 (152.92)* 

Biomedical 2 6.37 (1.903) 6.86 (1.80) -1.21 (83) 

Commercial engineer 1 5.34 (1.80) 6.02 (1.97) -1.71 (88) 
Note. * p<.05. 

The inspection of the data in these tables reveals that in most courses there was no significant difference 
in general satisfaction between the course before and after the redesign. However, for both Criminology 
3 and Biomedical 1 the participants reported, on average, a significant lower score of general 
satisfaction. 
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3.2 Perceived workload 
Table 5. Mann Whitney U-test Perceived workload** 

 Mdn 
Cohort 1 

Mdn 
Cohort 2 U p 

Criminology 1 4 3 1388.00 .958 

Criminology 2 3 3 1448.00 .580 

Mathematics 1 4 3 16* .003 

Industrial 1 4 4 748 .108 

Industrial 2 4 3 834 .138 
Note. * p<.05. ** reverse scoring 

Table 6. Independent-t test Perceived workload** 

 Cohort 1   
M (SD) 

Cohort 2 
M (SD) 

t 
(df) 

Criminology 3 3.90 (1.03) 3.65 (1.01) 1.67 (196) 

Criminology 4 3.90 (1.03) 3.67 (.83) 1.09 (125) 

Biomedical 1 3.79 (1.10) 2.15 (1.13) 8.86 (149)* 

Biomedical 2 2.86 (1.36) 2.74 (1.22) .40 (76) 

Commercial engineer 1 3.55 (.82) 3.57 (1.01) -.13 (77) 
Note. * p<.05.  **reverse scoring 

Closer inspection of the tables above shows that, on average, both Mathematics 1 and Biomedical 1 
received a significant lower score for the extent to which the time investment was in proportion to the 
number of credits. The perceived workload thus was higher in these courses. No significant differences 
were found in the other courses. 

3.3 Motivation 
Table 7. Mann Whitney U-test Motivation 

 Mdn 
Cohort 1 

Mdn 
Cohort 2 U p 

Criminology 1 3.54 3.43 1546.50 .931 

Criminology 2 3.5 3.45 1506.00 .955 

Mathematics 1 3.57 3.33 37 .298 

Industrial 1 3.54 3.6190 1396.50 .239 

Industrial 2 2.96 3.2857 1669 .035 
Note. * p<.05. 

Table 8. Independent t-test Motivation 

 Cohort 1   
M (SD) 

Cohort 2 
M (SD) 

t 
(df) 

Criminology 3 3.58 (.63) 3.43 (.41) 1.97 (187.15)* 

Criminology 4 3.32 (.61) 3.46 (.31) -1.57 (86.21) 

Biomedical 1 3.59 (.57) 3.29 (.57) 3.09 (128.09)* 

Biomedical 2 2.97 (.71) 3.39 (.42) -3.19 (63.21)* 

Commercial engineer 1 3.16 (.50) 3.39 (.54) -2.02 (79)* 
Note. * p<.05. 
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As the Tables 8 and 9 show, there are significant differences between the motivation before and after the 
redesign for Industrial 2, Criminology 3, Biomedical 1, Biomedical 2 and Commercial engineer 1. However, 
what stands out is that while for Industrial 2 and Commercial engineer 1 the motivation is higher on average 
after the redesign, the motivation is lower on average for Criminology 3, Biomedical 1 and Biomedical 2. For 
Criminology 1, Criminology 2, Mathematics 1, Industrial 1 and Criminology 4 no significant difference was found.  

3.4 Engagement 
Table 9. Mann Whitney U-test Engagement 

 Mdn Cohort 1 Mdn Cohort 2 U p 
Criminology 1 3.61 3.62 938 .913 

Criminology 2 3.61 3.62 872 .936 

Mathematics 1 3.10 3.33 47 .938 

Industrial 1 3.64 3.67 233.50 .686 

Industrial 2 3.50 3.33 342 .841 
Note. * p<.05. 

Table 10. Independent t-test Engagement 

 Cohort 1   
M (SD) 

Cohort 2 
M (SD) 

t 
(df) 

Criminology 3 3.71 (.55) 3.40 (.612) 3.56 (191)* 

Criminology 4 3.44 (.84) 3.32 (.76) .59 (112) 

Biomedical 1 3.64 (.61) 3.27 (.66) 3.50 (148)* 

Biomedical 2 3.44 (.71) 3.26 (.86) .88 (58) 

Commercial engineer 1 2.91 (.50) 3.34 (.76) -2.89 (69)* 
Note. * p<.05. 

Table 10. shows that in both Criminology 3 and Biomedical 1 the engagement of students was significantly 
lower after the redesign. Interestingly, the engagement for Commercial engineer 1 was significantly higher 
after the redesign. Both the Mann-Whitney U test and Independent T-test found no significant differences 
in the other courses however. 

3.5 Results per science discipline 
Table 11. Results per science discipline 

  Cohort 1 
M (SD) 

Cohort 2  
M (SD) 

t 
(df) 

Alfa Satisfaction 7.16 (1.84) 7.42 (1.59) -2.05 (597.69) 
Workload** 3.76 (1.039) 3.49 (.85) 3.76 (598.95)* 
Motivation 3.41 (.63) 3.43 (.42) -.50 (507.75) 

Engagement 3.50 (.69) 3.52 (.60) -.373 (578) 
Beta Satisfaction 7.05 (2.045) 7.23 (1.98) -.578 (368) 

Workload** 4.04 (.79) 3.46 (1.02) 4.440 (70.98)* 
Motivation 3.27 (.87) 3.43 (.59) -1.21 (50.77) 

Engagement 3.30 (.69) 3.37 (.65) -.57 (192) 
Gamma Satisfaction 7.14 (1.76) 6.40 (2.03) 3.03 (235.36)* 

Workload** 3.41 (1.29) 2.31 (1.18) 6.69 (227)* 
Motivation 3.35 (.70) 3.32 (.53) .29 (182.79) 

Engagement 3.56 (.65) 3.26 (.70) 3.17 (208)* 
Note. * p<.05. ** reverse scoring 
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Table 11. shows similar results to the general analysis; the perceived workload is significantly bigger in 
each discipline after the redesign. While no further significant differences were found in both alfa nor 
beta sciences, the gamma sciences provided some remarkable results. Not only was the general 
satisfaction lower after the redesign, students also reported to be less engaged.  

4 DISCUSSION AND CONCLUSION 
Several studies claim that active learning has a positive effect on several variables including motivation, 
engagement ([1], [2], [6], [7]). This study aimed to verify these effects by comparing courses in different 
fields and faculties before and after a (blended) active learning redesign was undertaken.   

In general, this study has been unable to demonstrate earlier reports of improved motivation and 
engagement ([1], [2], [6], [7]). There was also no significant difference between the general satisfaction 
of students in cohort I and cohort II. However, the students in the redesigned course reported a 
significantly higher workload. The amount of time they had to invest seemed to be less in balance with 
the credits of the course. This suggests that higher education institutions need to monitor this, especially 
when implementing active learning strategies as this high workload experience might interfere with all 
other intended positive learning outcomes. In further analyses with more advanced statistical methods, 
the relationships between these variables need to be studied in more detail. 

On the course level, the results were similar. However, some results are noteworthy. Two courses 
reported lower scores for general course satisfaction after the redesign. Though it must be noted that 
the scores for the first measurement (Cohort I) were high in comparison to other courses. Likewise, for 
some courses a positive difference was found for engagement and motivation, which is in line with earlier 
studies. However, other courses reported a significant negative difference, meaning that the students 
reported a lower engagement and motivation after the redesign that specifically targeted these variables.  

The lack of positive impact of the redesigns and the inconsistencies in the results may be explained by 
the fact that this is just the first year of the implementation, and the students still need to adjust ([12]). 
As Shekar et al. ([11]) showed, the increase of the perceived time invested may also further strengthen 
this effect. As mentioned above, it is also possible that the increased workload may counteract, small, 
positive gains.  

In sum, based on this exploratory research design these findings cannot be fully explained. Further 
research is thus needed to shed a light on the influential factors and relationships between the studied 
variables, to strengthen the existing literature and to inform educational developers working on 
redesigning courses to incorporate active learning. A first potential next step might be a more complex 
statistical approach such as regression analyses, for which also individual student grades can be 
considered as one of the outcome variables. In future studies, quasi-experimental designs within one 
course could explore different implementation levels of one specific active instructional strategy. Clear 
rollout protocols are needed to ensure increased treatment fidelity. Additionally, mixed-methods data 
gathering could offer qualitative insights in students’ experiences.  
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GROUNDED THEORY WITH CHILDREN: LEARNING TO THINK 
TOGETHER  

Marta Ballarini, Luigina Mortari 
University of Verona (ITALY) 

Abstract 
We will present data about an activity of the project MelArete concerning the use of grounded theory 
method with children using their thoughts on friendship. MelArete is a research project on ethical 
education carried out in two primary schools of the south of Italy (about 40 children) and in two 
kindergarten (about 30 children). The project is still ongoing. We followed a naturalistic inquiry approach 
according to which it is necessary to investigate the phenomena in the context in which they appear. 
Therefore, our research was carried out in schools, where the children are used to live ethical 
experiences and relationships. 

Primary school children worked with their own definitions of friendship, developed during an individual 
activity carried out at the end of a previous meeting with researchers, with the aim to construct categories 
(conceptual coding). Children were involved in a shared reflection process to build together a definition 
of friendship that was of the entire class. 

The analysis of the conversations allows understanding how the children’s thinking is constructed during 
these activities. In particular, the transcripts of the conversations were analyzed with the aim to identify 
which discursive acts emerged from them. From the first results, it emerges how the children started to 
think in an articulated and complex way, through the succession of co-constructive acts, developmental 
acts and assertive acts. 

Keywords: primary school, grounded theory, research project, ethical education, conversation analysis. 

1 INTRODUCTION 
MelArete is an educative and research project on ethical education, promoted by CRED (Center of 
Educational and Didactic Research) of the University of Verona (Italy), managed by professor Luigina 
Mortari; this project is still ongoing and involves students of two primary schools of the south of Italy 
(about 40 children) and children of two kindergarten (about 30 children) during the scholastic year 
2020/2021. MelArete is a qualitative empirical research on ethical education as education to virtues in 
the light of the philosophy of care. The title of the project combines the Greek terms “meléte” which 
means “care” and “areté” which means “virtue”; indeed, the contemporary philosophy of care [1] [2] [3] 
[4] [5] [6] and the ancient ethics of virtue are the fundamental theoretical references of the project. Our 
suggestion combines the Aristotelian perspective, according to which, in order to learn virtues, it is 
important to practice them (Aristotle, Nichomachean Ethics, II, 1, 1103b 1-2), and the Socratic 
pedagogical example, which suggests that in order to live according to virtue it is important to examine 
what virtues are in their essence (Plato, Apology, 38A).  

MelArete is a research for children [7] as well as a service research [8].   

It is not merely a research on children or with children, but it is a research for children because it offers 
to the children a positive and significant experience to live through, that is capable to nourish their life; 
it is a service research because, in order to be at the service of the reality, it listens to what occurs in 
the reality and then makes an epistemic action that improves educational reality and practices. 

As Dewey said [9], education means to offer meaningful experiences and the theory of education has 
the task of identifying such experiences; thus, also the research in the field of education cannot be just 
an exploratory inquiry, but must have the characteristics of a transformative one, since it is aimed at 
improving educational practice.  

The project aims are: 1) to give to the children a good educative experience that can contribute to the 
flourishing of their mind in its possibilities; 2) to promote the reflection on experience and allow the 
reasoning together about virtues in the light of the ideas of care and good [10]; 3) to make rigorous 
research that can offer to the teachers useful data to improve ethical education.  
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We followed a naturalistic inquiry approach [11] according to which it is necessary to investigate the 
phenomena in the context in which they appear because it is in relation to the context in which it occurs 
that each phenomenon acquires its meaning. Therefore, our research was carried out in schools, where 
the children are used to be involved in learning activities and to live ethical experiences and 
relationships: a fundamental characteristic of naturalistic research is not to codify in advance the 
epistemic design [12] [13] in all its phases and in all its aspects, but to structure it through the comparison 
with the context. According to the naturalistic approach, phenomena cannot be understood if they are 
isolated from their context: for a complete understanding, it is necessary to establish a relationship 
between the investigated phenomenon and where it lives and develops. 

2 METHODOLOGY 
MelArete involves children attending primary schools and kindergarten. An educative program was 
designed for the children attending primary schools, which includes different activities conceived with the 
educational aim to encourage the children’s reflection on some important ethical concepts and virtues. 

The project lasted 3 months (due to COVID-19 pandemic) but it will continue during this scholastic year 
(2021-2022) and it was structured in 6 meetings between the class and the researchers. The activities 
organized during the meetings concern the concept of good, care and virtue, and the specific virtues of 
friendship and gratitude.  

The typologies of the organized activities are the following: 

• Socratic conversations, that promote intersubjective thought, where the children can dialogue with 
each other. 

• Written definitions, that help the children to reflect individually and in a written form on the 
essential meaning of the virtues. 

• Narratives, that involve the children to reflect on virtues after having listened to stories where the 
characters (usually animals) do virtuous actions. 

• Group work, in order to co-construct shared meanings of the ethical concepts on which the project 
is focused. 

During the educative path, the children keep a “diary of gratitude”, writing and/or drawing and 
describing– at least once a week – actions or thoughts of gratitude. 

The heuristic value of the activities consists in allowing the researchers to understand 1) what meanings 
the children attribute to the concepts of good, care and other virtues; 2) how the thought on these 
concepts develops in the classroom and 3) how the children work together and interact with each other 
in the conversations. 

In this paper, we will focus on an activity in the primary school aimed to learn to think together: during 
this activity, the children worked with their own definitions of friendship, which were already developed 
during an individual activity carried out at the end of a previous meeting with the researchers, with the 
aim to construct categories (conceptual coding). The children were involved in a shared reflection 
process in order to build together a definition of friendship that belonged to the entire class.  

As researchers, we used the Grounded Theory as a method of data analysis. According to Glaser & 
Strauss [14], Grounded theory is a method of comparative analysis and a set of procedures able to 
generate a theory grounded in the data. Therefore, we made comparisons between data, looked for sets 
of data that represented the same concept, grouped them together and then assigned labels 
(categories). We asked the children to act like a researcher and do the same.  

During a previous activity, we asked the children to answer to this question “What is friendship?”; they 
wrote their thoughts on a post-it and the researchers collected all the definitions. In the next activity, we 
divided the class into two groups, and after having given each group the collection of thoughts on 
friendship, we asked them to try to group the post-it in baskets according to the similarities of the 
thoughts and then to name the baskets with few words (process of labelling). The conversation was 
guided by the researcher, who used questioning in order to go deeper into the concepts expressed by 
the children with the aim to clarify their thoughts; we recorded the meeting with audio recorder (one 
audio recorder per group); in this way, we could analyze the conversation as we were not interested in 
the final product, but in the process undertaken to achieve it.  
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The most significant educational practices concern experiential dimensions, which are not quantifiable but 
can only be investigated qualitatively, thus the tools used in the project have been designed to allow the 
collection of qualitative data. Naturalistic research favors qualitative methods, using quantitative approach 
when this is necessary [11]. Qualitative methods are considered more appropriate to grasp the essence 
of the human world, since it is a world of meanings and the understanding of meanings is not guaranteed 
by a process of quantification but requires the implementation of interpretive processes [15] 

The data we analyzed are the verbatim transcription of the students’ interactions during this activity and 
the tool we used to analyze these transcriptions is a coding system, which is functional to understand 
the dynamics of a discursive practice. 

Below, we synthetically describe the main steps of the method: 

1 The knowledge of the research material: we repeatedly read the transcription of the collected 
data, in order to gain familiarization with the material and grasp the overall meaning of the data 
[16]; 

2 The formulation of provisional coding: we divided the transcription into units of meaning, we read 
them several times in order to gain the essence of the meaning expressed in the unit [16] and 
then we developed a provisional coding characterized by descriptive labels; 

3 The test of the coding and the redefinition of the coding: we applied the coding to the research 
material in order to verify the capacity of the coding to adequately describe every discursive action 
and eventually we redefined the labels; this is a recursive process and a repeated work, but it is 
essential to achieve a faithful description of the object [17];  

4 The categorization: we organized the descriptive labels into categories, each of which refers to a 
“macro discursive action”; the production of categories constituted the first level of formalization 
of the theory [18]. 

Our aim was to discover if, through the program, the children have developed their way of “thinking 
together”, reaching a more collaborative and productive interaction.   

3 RESULTS 
The coding we used for the analysis derived from previous research [19] [18] and was redefined adapting 
it to the context and the goal of our research through a recursive process, according to an emergency 
and inductive approach to research [20]. 

Therefore, in Table 1 we report the coding we used during this first phase. 

Table 1. Coding  

List of Labels Category 

Reads the written thought (post-it) 
Starts an intervention 
Narrates 
Reiterates 

INFORMATIVE ACTS 
INFORMATIVE ACTS 
INFORMATIVE ACTS 
ASSERTIVE ACTS 

Declares agreement ASSERTIVE ACTS 
Declares disagreement ASSERTIVE ACTS 
Is questioned PROBLEMATIZATION ACTS 
Raises a problem PROBLEMATIZATION ACTS 
Introduces a doubt PROBLEMATIZATION ACTS 
Asks for clarification PROBLEMATIZATION ACTS 
Regulates the interaction NORMATIVE ACTS 
Asks for silence NORMATIVE ACTS 
Exposes reasons DEVELOPMENTAL ACTS 
Asks follow-up questions DEVELOPMENTAL ACTS 
Exposes a thesis DEVELOPMENTAL ACTS 
Exemplifies DEVELOPMENTAL ACTS 
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Echoes COCONSTRUCTING ACTS 
Gives reasons for other's speech COCONSTRUCTING ACTS 
Revises COCONSTRUCTING ACTS 
Completes other's speech COCONSTRUCTING ACTS 
Develops other's thought COCONSTRUCTING ACTS 
Proposes DELIBERATIVE ACTS 
Suggests DELIBERATIVE ACTS 
Expresses a compliment VALORIZATION ACTS 

We identified 8 categories of labels with different characteristics [18]: 

- Informative acts, which provide information about the context and data; 
- Assertive acts, which declare the position of the speaker; 
- Problematization acts, which open the discussion to new scenarios; 
- Normative acts, which regulate the flow of speech; 
- Developmental acts, which reflect the ideas expressed in other interventions; 
- Co-constructing acts, which help to construct the scenario via dialogue; 
- Deliberative acts, which indicate a decision-making process; 
- Valorization acts, which highlight the quality and the value of someone or something. 

Below, we present an example of the analysis of a part of the transcription about the activity on the virtue 
of friendship carried out in a class of a primary school (table 2). 

Table 2. Example of analysis 

Learn to think together – What is friendship? (primary school)  
Transcripts Labels Category 

R.: S. said: “Friendship is relying on the help of others, 
trust, love, feel safe and protected”. 

Reads the written thought 
(post-it INFORMATIVE ACTS 

D.: still here,  Proposes DELIBERATIVE ACTS 

D.: because here it says respect … Exposes reasons DEVELOPMENTAL ACTS 

V.: but here says help. Is questioned PROBLEMATIZATION ACTS 

M.: but also protection Is questioned PROBLEMATIZATION ACTS 

R.: one at a time when speaking.  Regulates the interaction NORMATIVE ACTS 

M.: it also says protection Reiterates ASSERTIVE ACTS 

L.: for me M. is right Declares agreement ASSERTIVE ACTS 

R.: he says friendship is also protection. So we identify 
the label “friendship is protection” 

Echoes COCONSTRUCTING ACTS 

R.: and was it already there or is it a new thing? Asks follow-up questions DEVELOPMENTAL ACTS 

V.: it was already there, it says that friendship is a 
bond between people who love each other, comfort 
each other, stay together during difficult times. 

Exposes a thesis 
DEVELOPMENTAL ACTS 

D.: yes, protection and difficult times, because you 
comfort him/her, you help the other person. 

Gives reasons for other's 
speech COCONSTRUCTING ACTS 

R.: so D. says protection means to stay together 
during difficult times.  

Revises COCONSTRUCTING ACTS 

V.: oh yes. Declares agreement ASSERTIVE ACTS 

I.: yes, it’s true. Declares agreement ASSERTIVE ACTS 
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R.: for you, I., is it the same thing to say "feeling safe 
and protected" and "being together in times of 
trouble"? 

Raises a problem 
PROBLEMATIZATION ACTS 

T.: for me it is not the same. Declares disagreement ASSERTIVE ACTS 

I.: it’s like when you have a black friend and they’re 
racist and you protect him. 

Exemplifies DEVELOPMENTAL ACTS 

D.: bravo! Expresses a compliment VALORIZATION ACTS 

D.: you protect him. In times of troubles…. Revises COCONSTRUCTING ACTS 

R.: I’m sorry, I can’t hear D. Asks for silence NORMATIVE ACTS 

D.: we should put that post-it in “times of trouble” 
because…  

Proposes DELIBERATIVE ACTS 

D.: …because in times of trouble like, I don’t know, a 
bully, I mean to my friend, I mean... well, he treats 
him badly.  

Exposes reasons 
DEVELOPMENTAL ACTS 

R.: so you say, in times of trouble, for example, when 
a bully makes fun of another person, there’s also the 
friend that protects you. 

Revises 
COCONSTRUCTING ACTS 

V.: with some help. Completes other's speech COCONSTRUCTING ACTS 

L.: there’s a lot of bullying and racism, but we’re all the 
same, and there is not superior person. 

Develops other's thought COCONSTRUCTING ACTS 

N.: bravo M. Expresses a compliment VALORIZATION ACTS 

In this example the researcher (R.) reads one of the friendships’ definitions written by the children and 
one of the children proposes in which basket to put the post-it ("still here, because it says respect"). Two 
other children do not agree with him but problematize his proposal and make other different ones; only 
at this point one child speaks to agree with another. In this example of analysis, other assertive acts 
emerge: one child declares that he does not agree with the idea of another, but without explaining the 
reasons; two children declare themselves in agreement with a child’s thought, but only after the 
researcher has repeated the idea of the child after having revised it. In this part of the conversation, the 
deliberative acts are only two, while the developmental acts are five; this means that the children were 
not much inclined to make new proposals, as to comment on those of others or develop their own 
thought. The normative acts were put in place exclusively by the researcher in order to ask for silence 
or regulate the interaction; after these interventions, the children have self-regulated themselves by 
managing the conversation. 

There were several co-constructing acts: it is true that the researcher spoke by reformulating the thought 
of the children, but also the children have often developed the thought of others by bringing new reasons 
to the idea or completing the speech of others. 

Finally it is right to emphasize the presence of two valorization acts: two children, at different moments, 
have paid a compliment to another child for what he had said ("bravo"), an indication that they did not 
only agree with the expressed thought but recognized the value of the words of the other, transmitting 
understanding and trust. 

4 CONCLUSIONS 
The analysis of the conversations allows understanding how the children’s thinking is constructed during 
these activities. In particular, the transcripts of the conversations were analyzed with the aim to identify 
which discursive acts emerged from them. From the first results, it emerges how the children started to 
think in an articulated and complex way, through the succession of co-constructive acts, developmental 
acts and assertive acts.  

The children are not afraid to express an idea other than the peer group, but it is often the researcher 
who encourages the student to explain his thought, by asking him to activate a reflection process in 
order to motivate his idea. 

We have presented just an excerpt of the conversation, which continues; but this excerpt is already 
significant to show how the children think together during a conversation. It also allows to see what are 
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the researcher’s most active discursive actions that achieve to stimulate the thought of the children. In 
addition to normative acts, namely managing speaking to maintain an orderly dialogue, the researcher 
revises the children’s interventions, repeating what has emerged and thus allowing the dialogue to 
continue, and raises problems through problematizing interventions that allow the children to better 
deepen and develop their thoughts. 
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Abstract 
Scholar desertion is a main issue in superior educational institutions, analysing the data of students for 
determining if certain patterns or behaviours can be found for determining possible cases of students 
which are or could be in risk for dropping their students could be very important for both, students and 
institutions. Considering the importance of detecting students at risk of dropping their studies, this work 
presents an analysis of the trajectories of the Computer Engineering students with state of enrolled 
without registered subjects in the Azcapotzalco campus and presents an analysis of the nuanced 
course-taking patterns. 69 students and 3,592 records were analysed, years of admission were from 
2008 to 2019, covering the ten years that marks the institution's regulation. Was analysed the distribution 
of students by year of admission, term of admission, trajectories according to the credits accumulated 
per student, trajectories of students by year of admission, trajectories of students by gender, and 
comparison of the trajectories with that suggested by the curriculum, checking the dependency (aka, 
correlation) to see if auto regression models are applied. 

Keywords: Analysis of trajectories, risk students, auto regression models, similarity metrics, educational 
analytics.  

1 INTRODUCTION 
The fields of Learning Analytics, Educational Data Mining and Trajectories Analysis have been 
developing new tools that can support identification of higher education students at risk for dropout or 
poor academic performance. It is a challenge for students, professors and coordinators to support 
students in order to keep them successful and graduate in the planned time. Academic trajectories can 
highlight difficulties, indicating aspects to be improved, reduce dropouts, increase retention and support 
students during all the time they are enrolled in the University. 

There can be a lot of difficulties during the academic trajectories like work, financial, learning, 
transportation time, interaction with classmates, professors, and administration personnel as well as 
outside the classroom, health among many others. Understanding the reality surrounding the academic 
trajectories in a specific program can help ensure the student academic and program success. 

Public Universidad Autonoma Metropolitana campus Azcapotzalco (UAM) located in Mexico City, 
Mexico, is a Computer Engineering program where approximately 500 students are admitted each year 
in two admission periods, named P and O. There are three quarters each year and the program has a 
planned curriculum of four years. Students have a lot of flexibility to enrol in courses (only the pre-
requisite courses as requirement), number of credits per quarter (no more than 45 or 60), professor and 
scheduling selection, and many others. 

Some examples are: one student can enrol in a course and in the middle time can give up with minimal 
consequence; many courses have recovery exams with no need to take it before; a student cannot 
register in any course during six consecutive quarters, after that she needs to make an administrative 
procedure; maximum time for finish the career is 10 years and students have a chance for 2 more years 
if they has a 75% of the credits; there are revalidation for studies did in another Higher Education 
Institution. For this flexibility, it is much more difficult to notice when a student drops out of the program 
or takes a break. 

2 RELATED WORKS 
Objective in [1] was “What extent were some factors experienced during university difficulties in the 
academic trajectory of ProUnit and non-ProUni graduates?” They used inferential statistics, with 197 
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higher education graduates from a Southern Brazil University enrolled in 2005. They found that the 
highest percentage of graduates who worked during college were not scholarship holders and the need 
for more and deeper studies to understand the difficulties faced by different groups of students in their 
academic trajectories. The base of the study was a survey questionnaire. 

Prenkaj et al. [2] proposes a deep neural model to early detection dropout of students that consider both 
hidden space information and time related data from student trajectories, they consider online courses 
in the context of e-degrees that suffer from higher feature scarcity and longer temporal gaps between 
the activities performed. They propose an architecture named GRU-AE, with four main components: 
auto encoder, stacked embedded GRU, Stacked raw GRU, and a fully connected layer. Presented 
results have a good prediction in MOOCS and courses. 

The authors in [3] studied the associations between demographics factors and academic trajectories 
performance in medical students in Japan using group-based modeling to categorize students. 
Academic performance was evaluated by a biannual grade point average (GPA) in middle semesters. 
They found four trajectory groups related with high school geographical area, admission test type, high 
school graduation year and sex, with this information identification of risk students for poor academic 
performance can be monitoring. There were 202 students admitted to Tokyo Medical and Dental 
University, Japan enrolled in 2013 and 2014, with no missing values in variables used.  All statistical 
analyses were performed using Stata SE. 

The authors in [5] applied group trajectory analysis to the educational progress, identified factors 
associated with low and high achievement educational paths, including factors linked with a late decline 
or a late improvement in children’s educational progress. The study sample consisted of all children in 
England born in academic years 1993/4–1997/8 who were in local authority care at any point during the 
years 2005/6–2012/13 and for whom results of national tests in literacy and numeracy were available at 
ages 7, 11 and 16. 

One of the conclusions of this study was that early entry into care can benefit children by reducing the 
risk of poor educational performance. And the method for group trajectory analysis could identify factors 
associated with a late decline or improvement in educational performance. 

3 METHODOLOGY 
This section presents the steps followed for the gathering and analysis of the information. 

3.1 Sample 
At UAM, each quarter, for different purposes, is prepared the Students General File (AGA by its Spanish 
acronym) data set that permits the analysis of historical data of students. It contains personal 
information, grades of each registered subject, year of admission, accumulated credits, and a state, 
among several other data.  The state of a student can be enrolled with registered subjects, enrolled 
without registered subjects, not enrolled, decommissioned for six quarters not enrolled, 
decommissioned for more than ten years as a student, and graduate. There were no missing or error 
values in this dataset. 

For this study it was considered only 69 students with a state of enrolment without registered subjects. 
Years of admission are between 2008 and 2019 and the last quarter considered was the first of 2021. 
Fig. 1 shows year and quarter of enrolment, in Y-axis, the amount of students and in X-axis, the analysed 
year. 

This group of students pays for their registration, so they are entitled to most regular student services. 
For the program, these students are risky since, on the one hand, they decide not to study any subject, 
but on the other, they are interested in maintaining their commitment to the university. Therefore, it is 
essential to detect these possible cases to provide them with the necessary support to finish their 
studies. 
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Figure 1. Year and year-quarter of enrolment of the student sample. 

3.2 Measures 
Trajectory: In accordance with Hass and Hadjar [4] how students proceed through higher education is 
a research field with different perspectives theoretical and methodological. They mention terms such as 
trajectory, pathway, and path student progression to describe enrolment patterns in terms of enrolment 
intensity or continuity. In this paper, a trajectory was considered as the pattern of the number of credits 
from the first to the actual or end quarter, i.e., a record of the path followed by. 

Ideal trajectory: In the Computer Engineering Program, for example, there is a suggestion as to how a 
student must transit and the corresponding credit number is shown in Fig. 2 and this “ideal” trajectory is 
represented in Fig. 3. 

 
Figure 2. Graphical representation of the Computer Engineering Program (known as the “Boligrama”),  

and Number of credits suggested and accumulated. 

 
Figure 3. Computer Engineering ideal trajectory. 
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Student trajectory: similar to the ideal, student trajectory is the path of cumulative credits per scholar. 

Mean of student’s trajectory: as the mean of all the trajectories of the students. 

DTW: is an algorithm that finds the optimal alignment between two sequences and is used as a distance 
metric for comparing two trajectories. 

4 RESULTS AND ANALYSIS 
In Fig. 4 is shown by enrolment year, the ideal trajectory in red (with the symbol +) and in navy blue the 
mean (with the symbol circle) of student’s trajectory, with different colours are the student trajectories. 
As mentioned, the analysed students are still studying, for this reason, the amount of scholar periods, 
especially for the enrolment years from 2008 to 2013. 

 
Figure 4. Trajectories by enrol year. Ideal is red, mean is navy blue. 

Some results of the analysis of Fig. 4 are: 

In almost all years, since 2008 to 2016, the ideal trajectory is at the left indicating that students take 
much more time to finish their studies. 

The curve of many of the student trajectories, as well the mean trajectory, have a stationary growth at 
the end, meaning that students are not approving credits. Is very important to notice that this stagnation 
is very large in all years. Possible causes are so many, and not all related to academic situations. 
However, it is possible that the Covid pandemic could be one. 

In the first years, the slope of the ideal and the mean trajectories is very close. The interpretation of this 
is that almost all the students at the beginning were close to the ideal and something happened that 
forced them to take away their studies. 
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It is clear that in almost every year, there are students that in some moment stop approving or taking 
courses, the horizontal lines show this. These are the students which need attention for, first, knowing 
the causes that made them to pause their studies, then, and taking actions for helping them to continue 
their studies. 

5 CONCLUSIONS 
Goal of this work was determining if the trajectories analysis could be useful for determining the moment 
or even, those students, when then there are problems in their academic performance, considering this 
one as the progress in the amount of credits in their studies. 

The raw data of the academic performance of the students could be very difficult for analysing, so, many 
students that could be on risk are not noticed until they already have a serious problem. The use of 
techniques like trajectories analysis could help for identifying these cases and perform the appropriate 
actions for avoiding or at least minimizing the risk. 

According the presented graphics, the analyzed students have several problems, the ones that have a 
bigger advance in their studies are those one who have already more than ten years in the university. 

As mentioned, most of students began with an appropriate progress but in some point of their studies 
they stop this one, future projects involving processing the data generated by the trajectories analysis 
are being developed for creating a kind of alert system that automatically could send reports and 
warnings to both, students and authorities involved in the academic performance. 
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Abstract  
We investigated how the leisure habits of teachers contribute to the creation of creative educational 
challenges from the study of teachers who have educational RPGs (Role Playing Games). We also 
examined how teachers who make educational RPG games associate the contents of their discipline 
with their pedagogical practices. We analyze how the pedagogical practices created by these teachers 
are influenced by their being (a) a player. Such leisure habits in teaching made it necessary to verify 
how the teachers create such practices considering the structure of an RPG. The theoretical reference 
used the following authors: Bloom, Lévy, Carrano, Morin, Santaella, Amaral, Bergmann, and Prensky. 
As research methodology, we adopted a qualitative case-study approach. How method of data analysis, 
we use Discursive Textual Analysis. The questionnaire and interviews provided the data set. The 
subjects of this research were K-12 teachers who created or adapted RPG games to work the contents 
of their disciplines. As a result, we propose a guide to organizing pedagogical practices using RPG 
elements. This guide allows teachers to create their educational RPG games the possibility/necessity to 
revise the teaching protagonism, using as an articulating/transversal element their leisure habits. 
Furthermore, we expand the scope of the traditional game application, especially the RPG, as a 
pedagogical resource. We understand that the playful and interdisciplinary aspect of this modality 
connects to the cyberculture context. 

Learning in a fun and creative way is what the current generation of students has, in many ways, been 
trying to ask of us. Cyberculture, expository have brought new demands to rethink the classical and 
expository teaching process. 

The educational teaching processes need to be a more contemporary look, which allows them to 
validate new understandings about how a teacher and a student in cyberculture times. We have, ahead 
and already on the scene, the generation of teachers as equipped and connected to today's students. 
Moreover, these students will also be the teachers of tomorrow. From this perspective, we need to think 
about new concepts for the classroom, an open, intuitive, participative, and more pleasant space. 

The context leads us to review curriculum organization, teacher preparation, pedagogical practices, 
digital and analog resources to help motivate students to construct their knowledge. 

The research results show that integrating teachers' hobbies create opportunities for pedagogical 
innovation such as education RPG. It allows incorporating different subjects, such as Chemistry, Maths, 
Geography. 

Educational institutions, attentive to changes, fundamentally choose two paths, a softer one – of 
progressive changes – and a disruptive one – of profound changes. On the smoother path, they maintain 
the predominant curricular model – disciplinary –, but prioritize greater student involvement, with active 
methodologies, such as teaching through projects, in a more interdisciplinary way, hybrid or blended 
instruction, and the inverted classroom. Creating an educational RPG is an option to work in a 
multidisciplinary approach. 

Keywords: RPG. Cyberculture. Creative Educational Challenges. Pedagogical practices. Teacher 
training. 

1 THE EDUCATIONAL SETTING AND CREATIVE EDUCATIONAL CHALLENGES 
The student who now attends Basic Education, especially in private education, where schools have 
infrastructure that allows the creation of research activities with intense use of the Internet, expects the 
possibility of using such resources in school activities to be considered. That is, he/she wants the habits 
he/she has outside of school, for leisure, seeking information and others, to be considered as an 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4446



 

 

alternative for studying as well. In this same context, the habit of playing appears again, whose origins 
go back to childhood. In the search for studying alternatives that could compose options for teaching 
and learning, we found, in the experience with RPG games, some of the characteristics of the intuitive 
and autonomous behavior of today's students, who naturally interact with rules and commands, arising 
from a master of the game, without this generating conflicts, but rather interest and proactivity in his 
conduct. 

The RPG elements, rules and pedagogical use of RPG in the classroom, proposed by Amaral and 
Bastos (2011), Cardoso (2008), and Marcatto (1996), suggest possibilities for creating teaching 
methodologies in which both the student and the teacher will engage in challenges, research together, 
collect information and build knowledge to solve specific problem situations. The knowledge that, if 
redefined and re-signified, would produce more inter-dialogued awareness, "[...] results of the 
rapprochement of practice and theory, and who knows, [...] circularity of knowledge [...]" (Garcia; 
Moreira, 2003, p. 9).  

This type of game, the RPG, also exercises social and cooperative learning, in which interaction with 
other players encourages, for example, group work. In addition, an exciting concept associated with the 
use of the classroom space can be created, like, by incorporating digital technologies into this dynamic, 
related issues of interest to students may arise and, later, will be deepened by the teacher. All of this, in 
a playful way, giving space to the construction of "Creative Educational Challenges," a term coined for 
Pool's thesis (2018) and which translates the concept of mediated, participatory and challenging activity, 
in which the organizing teacher of the school space offers the possibility of collaborative and flexible 
work to address the contents. 

For that to be possible, a new pedagogical design is needed. Therefore, teachers must be open to new 
formats of activities, stimulating their students, opening up the possibility of experimentation and 
alternatives for their classes' organization, thus allowing new educational attitudes. Furthermore, most 
importantly, including the student in the planning and encouraging them to develop responsibilities and 
commitments based on their skills and awareness. We believe that a cooperative environment must 
encourage the establishment of favorable conditions for this to happen. In this sense, the RPG game 
environment can be a facilitating element. 

In the work of Martins (2015), the author sought to investigate the gamification of teaching practices 
and, in her findings, a curious result emerged: teacher-players, especially in RPG, demonstrate more 
ease in organizing activities with game elements than teachers who are not in the habit of playing. In 
Giraffa, Muller, and Moraes (2015), the authors present results of gamified activities based on typical 
RPG plots and show the gains of these practices in teaching programming to beginners. 

By investigating the mechanics of RPG games, we offer an alternative way to understand and propose 
new understandings about creative educational practices considered in teacher education. That is, from 
the habit of "playing," we can find elements to support student learning through the construction of 
creative challenges organized by their teachers, bringing together the leisure habits of students and 
teachers to establish a space at school, where we reinforce the idea of learning by having fun. Learning 
by doing what we love is a "key concept": the pleasure of learning. 

RPG is a storytelling game in which young people and adults play for hours and narrate the character's 
attitudes under their care. In addition to having well-defined rules, the game needs a game master. The 
master game mediates students' interactions and also observes the rules followed. In this way, 
participants are encouraged to imagine and create situations and join a group, think strategies, build 
relationships and agreements, build awareness based on information necessary for the game's 
progress, and mediate conflicts between students' characters. 

Among the various ways to play an RPG, we highlight the table game, which is more traditional, and 
which requires fewer material resources to practice. Each game in this RPG format is called a "game 
session" and can typically last for hours. Often, the adventure unfolds in multiple sessions. When this 
happens, it is called "campaign" or "adventure." At each encounter, players discover new secrets and 
elements that make up the plot. A campaign can go on for months or years until its completion at a final 
spurt. 

Traditionally, game mechanics consist of descriptions of facts and scenarios, application of specific rules 
to give consistency to the actions declared by the players and use of a mechanism that adds 
randomness to the game; in general, we use dice rolls. It is up to the game master to play the role of 
narrator, referee concerning the application of rules, and scriptwriter/author of the story (Pereira et al., 
1992). 
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With so many positive points allied to educational processes, it would be a matter of time for RPG to be 
associated with educational practices. Many papers and articles were published describing Pedagogical 
practices regarding RPG in the classroom, as presented in Pool and Giraffa (2021). 

In the dynamics of the RPG game, the student is the player figure, and its development is the narrative 
steps described by the master. 

In an RPG game, it is essential to consider the knowledge bases of each player when we think about 
the steps and dynamics of a game of this style. In Marcatto (1996), we found a consideration in which 
the author states that the teacher can present the application of content, inserting the student into a 
daily problem situation that requires some school or experiential knowledge for its solution. Finally, as 
the role-playing game simulates a reality experienced in the field of imagination, it is possible to develop 
problem situations in interdisciplinary contexts since life is interdisciplinary (Riyis, 2004). 

We detail in Pool and Giraffe (2021) throughout research that led to a proposal and organization of 
DECs from habits and leisure of the teacher and, in particular, deeper into the issue of educational RPGs 
providing theoretical support, examples, and roadmap for the development of educational RPGs. 

2 DESIGNING AN EDUCATIONAL RPG 
The task of preparing a non-prescriptive guide, in a way, turned out to be inconclusive, as there is a very 
significant number of educational activities involving RPG games, and most of them are already 
published, with access via the Internet. We begin this section with some guidelines for organizing an 
educational RPG from the detailed description provided in Pool (2018): 

a) Understand how the game works: it is best to start as a player. Thus, teachers need to experience 
the adventure and can understand how they construct the plot.                  

b) Have a pedagogical objective: despite the playful nature of the activity, its primary function is to 
encourage the construction of knowledge about certain content; based on this, teachers construct 
the challenges proposed during the adventure.                  

c) Do not provide answers to students during the game: in an RPG, students must look for the 
problems. Guide them to research books, websites, and other sources and, most importantly, to 
exchange information with peers.                  

d) Plan the time: it is essential to be aware of both the exhaustion of the subject and the need for 
more significant development than expected. One indication is to divide the adventure into more 
than one day of class.                 

e) Manage the unexpected: what happens in the story cannot be fully controlled because it depends 
on the interaction with the students. Give space and investigate curious aspects related to the 
content.                  

It is also worth remembering that at some points of the pre-organization of the RPG game. According to 
Amaral (2008), before starting an experiment with RPG, it is necessary to keep in mind answers to some 
questions: 

- What content or knowledge teacher wants to explore in the adventure? 
- Will the teacher use the adventure to introduce a new topic or close a unit? 
- How many classes can a teacher have to carry out this adventure with students? 
- What grade (in the k-12 system) is the teacher's purpose? 

These are essential points that the author must clarify for the adventure to adapt to his expectations and 
work possibilities. 

The definition of the contents covered in the adventure is the starting point of all the work. We must, first 
of all, choose the content that we want to develop from the RPG. To decide the matter, we need to ask 
ourselves: is it easy to contextualize content? Is it applicable in practical situations? Some themes are 
more adventurous than others. Nevertheless, that is not to say that it is impossible to create an 
adventure to address a highly abstract topic. 

After choosing the pedagogical content of the adventure, it is necessary to adapt it to the pedagogical 
planning. The teacher needs to decide when he/she want to use the RPG, before or after a unit closure. 
This previous decision affects the focus of the adventure. The problems should have a more conceptual 
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focus, as the students discover that subject for the first time during the activity. The adventure can also 
close the unit, and players will have to use the previously studied knowledge, for example, mathematical 
calculations from the formulas that worked in that period. 

It is essential to think about the depth level of the topics covered, depending on the school year teacher 
want to work. If we are going to work with Biology, for example, the problem situations presented in an 
adventure for elementary school classes cannot have the same level for high school classes. The author 
must measure the challenges so that the level is adequate. 

Finally, the size of the adventure must be stipulated to adapt to the number of class hours needed not 
to compromise the planning. Adventures between 2 and 6 class hours are suggested, corresponding to 
a short adventure (in the specific vocabulary, we call it a one-shot). The teacher must be clear that an 
adventure of this length cannot have many consequences. The group must focus on a single objective 
or not complete the game in the allotted time. On the other hand, the smaller the adventure, the more 
superficially the focus will be on content. 

Then, it is necessary to define the scenario, that is, the characteristics of the adventure to be created: 
its time (Medieval? Contemporary? Futuristic?); the world where it develops (Actual? Fantastic? Dark?). 
It is an important decision and is directly linked to the content that the teacher intends to develop. 

From the setting, the plot proposal is the next aspect to be considered. It will be the development of the 
adventure: what happened to the characters to enter the game? What is their goal? How can they reach 
it? It will also be in the plot that the pedagogical goals that the adventure will contain. We suggest that 
the teacher first thinks about the problem situations he/she intend to create and then insert them into 
the adventure. It will be easier to think of an adventure that fits a specific problem situation than to think 
of an adventure and then look for didactic problems that fit the same. It is all part of a problem situation. 
How we think about the specific situation and expand to what happens before or after it, the adventure 
takes shape, and new situations can arise, expanding the range of student learning in that adventure. 

During the construction of the plot, teachers have to be careful not to introduce too many problems so 
that the game does not lose its shine. For a 4-hour adventure (2 meetings of two lessons), two problem 
situations are a good start. Also, because there will be a link with problems from other disciplines, making 
the experience interdisciplinary. Some students' doubts arise during the game; they are not obstacles 
but opportunities to reinforce the pedagogical aspects. Others may be a motto for discussions after the 
adventure. 

The associations between the problem and the subject do not need to be evident, and it is even 
enjoyable when they are not, as this leads students to think about some situations from another 
perspective. 

We recommend teacher imagine each scene should be developed in about 15 minutes: 5 minutes to 
narrate the scene and the challenges presented there, 5 minutes for the students to position themselves, 
and another 5 minutes for the teacher to complete the scene based on the reactions of each character. 
However, suppose the adventure presents any problem situation that involves some mathematical, 
physical or chemical calculation or the interpretation of maps, charts and other resources. In that case, 
it is necessary to allow more time for students to complete their reasoning and reach the solution of the 
problem. 

3 FINAL REMARKS 
The Educational Challenges Creative (DEC) translated the play activity in the classroom and 
encouraged students' and teachers' skills by searching for a scenario where the construction of 
knowledge coexist, favoring both interests. The encouragement of creative activity, which allows both 
students and teachers to experience the plot of RPG stories, was cited as the most significant wealth of 
the game, as it provides different situations, plots, stories, times and experiences in different areas of 
knowledge. 

As a shared pedagogical practice, the creative educational challenge arises based on the locus of 
teachers and students. In this environment, life experiences and leisure habits make it possible to break 
away from traditional educational practices and open space for collaborative, fun, motivating teaching, 
permeated with new ideas. Giving the student the protagonism, in the way he can, becomes again and 
a guarantee of partnership with the teacher. 
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Sometimes, RPG can be an ally as a creative activity, but, on the other hand, if poorly conducted, the 
model can contribute to distraction and deviation from the proposed objective in front of students. The 
RPG, by itself, is an active methodology and that, both for a collective work with the whole classroom 
and a work subdivided into smaller groups, the organizational factor for the teacher is fundamental so 
that he does not lose control of the activity in its different stages. 

For these reasons, the teamwork model determines that it is a group of students with complementary 
skills committed to each other by the joint mission, common objectives (obtained by negotiation between 
the social actors involved), and a well-defined work plan. We then realized that, beyond the application 
of RPG game mechanics as a didactic activity, there is the need to organize a set of previous actions 
that enable the student to learn to organize, even when in a workgroup. 

Teamwork does not imply eliminating the differences between its members (social, cultural, ethnic, 
religious or others), but rather working on these differences; finally, the defined objectives and results 
must constitute constant challenges for the group instigates each member. 

Based on this view of work teams, we believe that RPG ends up being an incentive for the teacher to 
take ownership of regular activities in the classroom from the same organization that makes available 
for the use of game mechanics. It happens, according to them, the confidence in working with such a 
complex and active activity allows that, in most actions in the classroom, where the dynamics of the 
game do not enter, and the class becomes conventional, it encourages more the teacher and conveys 
to students the confidence and affection that the role-playing game provided. The creative educational 
challenge turns out to be an organization model and a method in which the construct had the effective 
participation of students. It is an experience that brings the group together and naturally creates a 
relationship of respect between professors and students. 

We are currently experiencing the application of the sequence of steps arising from this research. We 
can already consider using RPG game mechanics in the school space; the current experiments with this 
approach have offered one more way to comprehensive and propose new creative challenges organized 
by their teachers. We need to reflect on the behavior changes of today's students and how to prepare 
teachers to accompany these changes, creating activities or pedagogical solutions that contemplate the 
"scenario." 

4 RESULTS 
From this perspective, we understand that motivation and adapted creative practices have become the 
desired alternative by schools and teachers, detached from the formal rules of their basic training. Being 
a teacher who adopts creative practices can perhaps also be interpreted as a motivated professional 

The current activities started for all students with small and online experiences; given the COVID-19 
protocols, presently, with the flexibility of these protocols, the school has implemented a standard room 
known as the Game Room, which gradually intensified in them measure in which the teacher perceived 
the adherence of the group of students. It has been a slow task towards maintaining interest in the game. 

Some students highlighted the importance of the activity to the after-hours and other moments provided 
by the school. Teachers revealed that, in these small moves, they were improving and gaining 
confidence as RPG masters. 

The creative educational challenge emerges, in this research, as a shared pedagogical practice, based 
on the locus of teachers and students. In this environment, life experiences and leisure habits make it 
possible to break away from traditional educational practices and open space for collaborative, fun, 
motivating teaching, permeated with new ideas. 

The implementation of this model, although it is possible to invest in rooms, dedicated spaces or 
technology for games, still makes RPG the simplest of games, it just takes a pencil, an eraser, a sheet 
and an engaged and creative teacher, where the stimulus is in the challenges and in the way each 
student finds their solutions. 

Giving the student the protagonism, in the way he can, becomes again and a guarantee of partnership 
with the teacher. 

The Creative Educational Challenge becomes possible as the teacher understands that their skills and 
leisure activities can permeate the study environment; that their knowledge of technical training, 
combined with their life experiences, in which their skills were "tested," serve as a guideline for an activity 
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in which the experiences of students will also are essential. The combination of this background makes 
the context of a didactic proposal emerge, adapted to the reality and content one wishes to learn. 
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Abstract 
Introduction. The competence of the medical worker is the key to a healthy nation. Therefore, the 
implementation of innovative forms, methods and types of training for the training of motivated medical 
professionals is an important task facing institutions of higher medical education. 

The purpose. To establish the analytical-heuristic education type influence degree on the socially-
oriented medical students professional motives educational activity development degree and on the 
indicators of the average learning score. 

Materials and methods. In our research, the main methods were - anonymous survey and anonymous 
questionnaire, analysis, synthesis, comparison and description of research results and heuristic 
methods. A total of 664 medical students took part in the study, (438 were foreign countries citizens 
from whom 37% were men and 63% were women) and 226 were Ukrainians (of whom 26% were men 
and 74% were women). 

Results. According to the higher medical education anonymous survey results, we have identified a 
socially oriented professional motives list for learning and classified them into the following groups: 

1 Cognitive (knowledge of others, to understand the others behaviour causes) 
2 Social-transformational (correction of human behaviour; to form a healthy culture in people) 
3 Educational (provide people with medical knowledge, promote medical knowledge on prevention 

and prevention of diseases, provide practical advice on healthy living) 
4 Moral and spiritual (to benefit people, benefit society) 
5 Socio-psychological interaction (communication with different people, helping family, friends, people). 

It is established that the analytical-heuristic training type influences the socially-oriented professional 
motives educational activity development degree in the applicants of higher medical education. After the 
implementation of this education type - high level development indicators increased among Ukrainian 
students by 27.1% and abroad - by 21%. Indicators of a high degree of development of moral and 
spiritual motive: "the medical profession will provide opportunities to be useful for people" increased 
among Ukrainian students by 10.6%, and abroad - by 8.9%. After the analytical-heuristic education type 
implementation in applicants for higher medical education, we found an increase in socially-oriented 
professional motives development degree for learning activities in all our groups. 

It was stated that the combination of heuristic and analytical teaching methods also contributed to the 
growth of the average learning score for the academic year. In groups of Ukrainian students the average 
score 4.0-4.5 points increased by 11.7%, and in foreign students the average score 4.25-4.5 - increased 
by 8.7%. 

Conclusion. Overall, after the analytical-heuristic education type implementation in the educational 
process, the both groups respondents increased the socially-oriented professional motives development 
degree of educational activity (cognitive, social-transformational, educational, moral-spiritual and socio-
psychological interaction). This indicates the effectiveness and efficiency of this type of training. 

Keywords: undergraduate medical education, analytical-heuristic educational type, socially-oriented 
motives, professional motivation, education effectiveness and efficiency. 
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1 INTRODUCTION 
The competence of the medical worker is the key to a healthy nation. The modern student of higher 
medical education needs more innovative approaches for learning to acquire professionally important 
knowledge and the formation of professionally important skills. Therefore, the implementation of 
innovative forms, methods and types for the training of motivated medical professionals is an important 
task facing institutions of higher medical education. One of the training effective types is heuristic-
analytical, which complements the traditional (classical) type of training. 
It is clear that the implementation of this training type requires an understanding of its essence, methods, 
techniques and techniques. First of all, consider the meaning of the "heuristic-analytical learning" 
definition. To do this, first consider each of these training types separately. Heuristic learning is a type 
of learning that aims to develop a student's professionally important competencies, in accordance with 
his own educational trajectory. Quite a lot of scientific works are devoted to this education type. For 
example, scientific works that cover heuristic learning issues: a) schoolchildren (Hilbert TS, Renkl A., 
Kessler S., & Reiss K. (2008); Blumenfeld Phyllis & Mergendoller John & Swarthout Donald (2006) [1] 
and others) and b) students (Phyllis C. Blumenfeld, John R. Mergendoller & Donald W. Swarthout 
(1987); Reiss K., & Renkl A. (2002); Keys CW, Hand B., Prain V. , & Collins S. (1999); Gilovich, Griffin, 
& Kahneman (2002) and others). 

Analytical training is a training type that assumes that the higher education applicant, analyzing certain 
facts will invent an objective truth, a certain meaning that underlies the phenomenon, event, situation, 
etc. (that is, according to certain signs and symptoms will make an objective patient diagnosis) Some 
analytical training aspects devoted her dissertation "Experimental-analytical training of students in 
pedagogy" (2010) Kosolapova L.A. 

Traditional heuristic-analytical training was introduced into the educational process of training 
psychologists and its methodology was covered in the theses of O. Tsilmak (2021). Thus, heuristic-
analytical learning is "a type of learning that combines cognitive, creative and analytical activities of 
higher education, reproductive and productive learning" [13]. This training type has also been introduced 
for the future medical workers training. 

Higher educational students motivation has a great importance for educational activities. Sinclair HK, 
Ritchie LD, Lee AJ dealt with the motivation of medical students and young doctors. (2006), Lekhan VM, 
Maksymenko OP. (2016), Sripa P, Thepwongsa I, Muthukumar R. (2020) and others. Personal-activity 
motives were described by us in the scientific article “Personality-oriented motives characteristics’ 
specialties of today’s medical students professional activity ”(Artyomenko V., Tsilmak O., Formaniuk Y., 
Lazor K. (2021)). 

However, the question of the education type influence on the medical students' educational activity 
development degree of socially-oriented professional motives and on the average education score 
indicators in scientific works was not covered. 

1.1 The aim 
The aim of our study was to establish the influence of analytical-heuristic education type degree on the 
medical students' educational activity socially-oriented professional motives development degree and 
on the average learning score indicators.  

1.2 Tasks  
To achieve this goal we have solved the following tasks: 

1 Survey of applicants for higher medical education on the types of physician professional activity 
motives to group them by areas (personality-oriented, personality-socially oriented and 
personality-professionally oriented) and the questionnaire development [1]; 

2 Questionnaire development in Google form to ensure anonymity and facilitate the calculation of 
the medical students questionnaires results on the established groups motives development 
degree for their future professional medical activities [1]; 

3 Anonymous questionnaires analysis results and medical activity socially-oriented motives 
qualitative and quantitative characteristics establishment in foreign medical students (hereinafter 
abbreviated - IMS) and Ukrainian medical students (hereinafter abbreviated - UMS); 

4 Implementation of the heuristic-traditional type of studying into the educational process; 
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5 Checking the physicians professional activity socially-oriented motives development degree in foreign 
and Ukrainian students a year after the heuristic-traditional type of education implementation. 

2 MATERIALS AND METHODS 

2.1 Participants 
Applicants for higher education in various specializations studying at the Odessa National Medical 
University were asked to take a questionnaire anonymously using a link to Google Forms. A total of 664 
medical students took part in the study, of which 438 were citizens of foreign countries (of which 37% 
were men and 63% were women) and 226 were citizens of Ukraine (of which 26% were men and 74% 
were women). 

2.2 Research procedure 
The study consisted of the following stages: 

1 Foreign medical students and Ukrainian medical students survey of various specializations 
studying at the Odessa National Medical University (to establish a list of doctor's professional 
activity socially-oriented motives); 

2 Questionnaire development in Google form to ensure the questionnaire anonymity and the 
calculation of results; 

3 Anonymous questionnaire results analysis with its detailed description; 
4 Heuristic-traditional educational type implementation into the of Odessa National Medical 

University educational process; 
5 Foreign and Ukrainian different specializations medical students survey of a year after the 

heuristic-traditional education type implementation to check the doctor's professional activity 
socially-oriented motives development degree. 

2.3 Research methods 
In our research, the main methods were - anonymous survey and anonymous questionnaire, analysis, 
synthesis, comparison and research results and heuristic methods description. 

2.4 Data analysis  
We used Google Form and Microsoft Excel to process quantitative empirical data indicators obtained 
during our research. 

2.5 Ethical approval 
The study was anonymous, it was conducted in accordance with ethical principles and with the voluntary 
students consent. 

3 RESULTS 
According to the higher medical education anonymous survey results, we have identified a list of 
socially-oriented professional motives for learning and classified them into the following groups: 1) 
cognitive (knowledge of others, to understand others behaviour causes); 2) social-transformational 
(correction of human behaviour; to form a healthy culture in people); 3) educational (provide people with 
medical knowledge, promote medical knowledge on prevention and prevention of diseases, provide 
practical advice on healthy living); 4) moral and spiritual (benefit people, benefit society) and 5) socio-
psychological interaction (communication with different people, help family, friends, people). 

Cognitive socially-oriented professional motives allow to get to know others, by establishing the reasons 
that influence the patient's behaviour, by knowing the psychological characteristics of individuals and 
their manifestation during the illness. According to the results of an anonymous survey, respondents 
believe that the medical profession will give them the opportunity to get to know others (see Table 1): 

a) Fully agreed with this statement - 68.7% of IMS and 60.1% of UMS; 
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b) Partially agreed with this statement - 21% of IMS and 28.4% of UMS; 
c) Partially disagreed with this statement - 10.3% of IMS and 11.5% of UMS. 

Also, most respondents believe that the medical profession will give them the opportunity to get to know 
others (see Table 1): 

a) Fully agreed with this statement - 66.7% of IMS and 64.2% of UMS; 
b) Partially agreed with this statement - 24.8% of IMS and 17.3% of UMS; 
c) Partially disagreed with this statement - 8.9% of IMS and 18.5% of UMS. 

After the heuristic-analytical type education implementation of the of in the educational process, the 
indicators of a high degree of development of cognitive socially-oriented professional motives increased 
by (see Table 1): 

1 The profession of a doctor will give me the opportunity to get to know others 
2 "The profession of a doctor will give me the opportunity to understand the causes of human 

behaviour" in Ukrainian students by 27.1% and foreign - by 21%. 

Table 1. Cognitive socially-oriented professional motives of medical students  
(before and after the heuristic-analytical education type implementation) 

The medical profession will 
provide an opportunity to: 

Foreign medical students n=438 
(indicators are presented in %) 

Ukrainian medical students n= 226  
(indicators are presented in %) 

5 4 3 2 1 5 4 3 2 1 
Get to know 
others 

Before implementation 68,7 21 10,3 – – 60,1 28,4 11,5 – – 

After implementation 97,1 2,9 – – – 92,4 7,6 – – – 

Understand 
the reasons 
for behaviour 

Before implementation 66,3 24,8 8,9 0 – – 64,2 17,3 18,5 – – 

After implementation 93,4 6,6 – – – 85,2 14,8 – – – 
Symbols: 5 - completely agree; 4 - partially agree; 3 - partially disagree; 2 - do not agree; 1 - I hesitate with the answer 

After the heuristic-analytical type education implementation in the educational process, the high degree 
cognitive socially-oriented professional motives development indicators increased by: 

1 "The profession of a doctor will give me the opportunity to get to know others" - Ukrainian students' 
motivation increased by 32.3% and foreign - by 28.4%. 

2 "The profession of a doctor will give me the opportunity to understand the causes of human 
behaviour" - Ukrainian students' motivation increased by 27.1% and foreign - by 21%. 

Comparing the quantitative indicators of IMS and UMS with each other, we can state that these cognitive 
motives are of high importance for all respondents groups. Because, it is through others knowledge and 
the reasons for their behaviour that you can choose an individual approach to each patient. 

Regarding the degree of social-transformational motives and socially-oriented professional motives in 
the applicants for higher medical education development. The desire to preserve the health of patients 
is reflected in such socially transformational motives of professional activity as - "the medical profession 
will provide an opportunity to correct human behaviour" and "the medical profession will provide an 
opportunity to form a healthy culture in people." 

For these reasons, applicants for higher education are also set quite high. Thus, in particular, such a 
professional activity motive as "the medical profession will provide an opportunity to correct human 
behaviour", according to the anonymous survey results an in 91.6% of IMS and 87.6% of UMS - has a 
high development degree (they fully agreed with this statement). After the heuristic-analytical education 
type implementation in the educational process, these indicators increased slightly in IMS by 3.1% (ie 
in 94.7% of IMS this motive has a high degree of development), and in UMS - by 5.8% (in 93, 3% UMS). 

Regarding the social-transformational motive of the socially-oriented professional motive "the profession 
of a doctor will provide an opportunity to form a healthy culture in people" - this motive has a high 
development degree in 100% IMS and UMS (applicants fully agreed with this statement). 
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Consider the respondents anonymous survey results on the higher medical education students 
educational motives development degree of socially-oriented professional motives. The provision of 
medical services is not possible without the medical worker educational activities. 

Regarding the educational motives "the medical profession will provide people with medical knowledge" 
and "the medical profession will provide the opportunity to promote medical knowledge on disease 
prevention and prevention" - these motives have a high development degree in 100% IMS and UMS 
(applicants fully agreed) . Regarding the educational motive "the medical profession will provide an 
opportunity to provide practical advice on a healthy lifestyle" with the following statement: 

1 Fully agreed - 96.3% of IMS and 96.9% of UMS; 
2 3.7% of IMS and 3.1% of UMS partially agreed. 

After the heuristic-analytical education type implementation in the educational process, these indicators 
are for all applicants for higher education. That is, this motive is 100% in both IMS and UMS has a high 
development degree. 

Regarding the socially-oriented professional activity moral and spiritual motive development degree of 
a doctor "the profession of a doctor will provide opportunities to be useful to people" (see table 2). 

Table 2. Medical students moral-spiritual socially-oriented professional motive 
 (before and after the heuristic-analytical education type implementation) 

The medical profession will 
provide an opportunity to: 

Foreign medical students n=438  
(indicators are presented in %) 

Ukrainian medical students n= 226 
(indicators are presented in %) 

5 4 3 2 1 5 4 3 2 1 
To be useful 
to people 

Before implementation 84,2 13,9 1,9 – – 84,5 12,8 2,7 – – 

After implementation 93,1 6,9 – – – 95,1 4,9  – – 
Symbols: 5 - completely agree; 4 - partially agree; 3 - partially disagree; 2 - do not agree; 1 - I hesitate with the answer 

As we see, doctor's professional activity moral and spiritual motive "the profession as a doctor will 
provide opportunities to be useful to people" is mostly high in both IMS and UMS. After the analytical-
heuristic education type implementation, applicants for higher medical education have indicators of a 
high moral and spiritual motivation development degree: "the medical profession will provide 
opportunities to be useful to people" increased by 10.6% for Ukrainian students and 8.9% for foreign 
students. (see table 2). 

Regarding the socially-oriented professional motives development degree is socio-psychological 
interaction. The communicative component is important for medical professional activity. The doctor's 
professional communication with patients is the key to their recovery. Since it is faith in the doctor that 
motivates faith in recovery. 

The motives "the medical profession will provide opportunities to communicate with different people" 
and "the medical profession will provide opportunities to help family, friends, people" - have a high 
development degree in 100% IMS and UMS (applicants fully agreed with this statement). 

Thus, as we see from the results of anonymous questionnaires, after the analytical-heuristic education 
type implementation in applicants for higher medical education (IMS and UMS), we found an increase 
in the socially oriented professional motives development degree for all groups. 

4 CONCLUSIONS 
1 Doctor's socially-oriented professional motives professional activity (cognitive, social-

transformational, educational, moral-spiritual and social-psychological interaction) of foreign 
medical students and Ukrainian medical students have a mostly high development degree. 

2 The analytical-heuristic education type implementation in the educational process is the key to 
the socially-oriented professional motives growth, as it combines higher educational cognitive, 
creative and analytical activities, reproductive and productive learning. 

3 It is established that the analytical-heuristic education type contributes to the applicants 
professional motivation degree growth for higher medical education. 
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4 It is stated that the analytical-heuristic education type contributes to the educational average score 
growth for the academic year. This is due to the fact that the motivation development degree for 
professional activity in applicants for higher medical education is growing. This indicates the 
effectiveness and this type of teaching efficiency. 
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Abstract  
In the current context, much of the information that higher education students need for their academic 
work is searched on the internet, but they do not always use the proper filtering tools to select it. This 
aspect, together with the fact that they do not have reading habits of technical-scientific texts, especially 
when written in English, makes it pertinent in master's courses to challenge students to tasks that allow 
them to develop these skills. In this sense, within the scope of the Manufacturing Processes course unit 
(UC) of the master’s in industrial engineering, it was proposed to carry out a group work, which, in 
addition to the laboratory component, involved the writing of a scientific article in English and peer 
review. In the practical component, students were asked to idealize (1st phase) and create (2nd phase) 
a piece in aluminium alloy, preferably with some innovative character. In the first phase, considering 
some restrictions that were imposed in terms of material and maximum dimensions, they had to think 
and decide with their group colleagues about the characteristics of the part, drawing and dimensioning 
it in SOLIDWORKS®. In the second phase, the students started by simulating the part's manufacturing 
process using the CAM (Computer Aiding Manufacturing) module, CNC (Computer Numerical Control) 
code generation and, finally, they started to manufacture it with numerical control machines. Alongside 
the practical component, students were encouraged to develop the theoretical component of the work, 
researching in scientific articles matters related to the design and manufacturing methods of their type 
of piece or part. 

Each group had to produce an article in English that focused on the work carried out, both at a technical 
and scientific level, and to review an article from another group, in addition to the reformulation of its 
own based on the suggestions of colleagues. In order to know the student’s opinion about the process, 
a questionnaire was applied, in which, among other aspects, their opinion was asked about this entire 
writing and revision process. From the students who responded, 94.7% agree or totally agree that the 
elaboration of the article allowed them to develop skills that may be useful to them in the future and 
84.2% agree or totally agree that the work of reviewing the article has improved their critical skills. 
However, the teacher found that students had difficulty in mobilizing their knowledge and creativity to 
design an innovative piece, so it is important to continue to promote this type of approach so that 
students develop research and thinking skills associated with practical aspects. As would also be 
expected, the fact that the article was written in English made the process of writing (57.9% agree or 
totally agree) and review (63.2% agree or totally agree) difficult, but they were faced with the need to 
overcome this barrier can be an important contribution to increasing their English proficiency.  

Keywords: Peer review, higher education, writing technical-scientific texts.  

1 INTRODUCTION 
The world is undergoing significant changes, including the exponential growth of the world population, 
climate change with global warming, international migration, the loss of biodiversity, digitization and, 
more recently, the emergence of a global pandemic, among other important changes. These trends 
present a set of relevant challenges for the training of new graduates, as well as for the requalification 
of current workers through lifelong learning programs [1]. As Richard Riley (former United States 
Secretary of Education) mentioned about a decade ago, the ten most wanted jobs in 2010 did not exist 
in 2004 and 38-year-olds would have changed jobs 10 to 14 times [2]. This perspective, which can still 
be considered current, requires a reflection on whether the training provided in higher education meets 
the new demands. There are a significant amount of research works dealing with the ideal set of skills 
that new graduates must have to be competitive in the labour market, generally concluding that their 
acquisition depends on the training area in which the students are found [3], [4]. According to Hecklau 
et al. [5], in addition to technical skills, the other skills required in the future will essentially be at a 
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methodological, personal and social level [5]. Thus, at a methodological level, professionals must have 
the ability to solve problems, analyse and critical thinking [6]. On a personal level, skills will have to do 
with flexibility, the ability to learn new content and work under pressure [7]. Finally, at the social level, 
good communication skills, teamwork and leadership skills will be important [8]. 

In order to contribute to the development of some of these skills, and based on teaching experiences 
already carried out by the authors with course units related to manufacturing processes [9], [10], [11], 
within the scope of the Manufacturing Processes course unit (UC) of the Master's Degree in Industrial 
Engineering, from a higher education institution in the north of Portugal, it was proposed to the students 
to carry out a group work which, in addition to the laboratory component, involved the writing of a 
scientific article in English and the peer review. As reported by Azevedo, Castro & Gadelha [12], 
collaborative learning techniques, such as peer review, provide students with the opportunity to 
exchange experiences that can help them achieve better results, developing critical and self-critical skills 
during learning. 

2 METHODOLOGY 
In the following sub-points, it is presented a contextualization of the environment in which the experience 
described occurred, the characterization of participants and the research methodology adopted, 
concerning the database collection and analysis. 

2.1 Study context  
The Manufacturing Processes UC, within which the study was carried out, is common to the two 
branches of the master’s degree in Industrial Engineering: Mechanical Engineering and Electrotechnical 
Engineering, being taught in the 1st semester of the 1st year. In terms of contents, it covers basic notions 
of computer-integrated production, computer-aided production planning and control and computer-aided 
manufacturing. As students come from different scientific areas (mechanics, electrotechnics, renewable 
energies, among others), in the first three weeks the classes are oriented towards levelling their 
knowledge about the manufacturing processes. Thus, in the form of seminars, basic concepts of metal 
machining, casting, cutting, and plastic forming processes are discussed, as well as metal welding 
processes. 

The group work that was proposed to students within the UC, can be considered divided into two 
components that are interconnected, practical and theoretical. The first, more directly associated with 
laboratory work, consisted of two phases: 

• Choice of the part (piece) and its three-dimensional modelling: Idealization of a part in which the 
restrictions were linked to the dimensions of the workpiece (100x50x10 mm3), material (aluminium 
alloy) and manufacturing processes (machining processes). There was no limitation as to its 
function, it was only asked that it have some innovative character. The students had to think and 
decide with their colleague’s group about the characteristics of the part, design and dimension it 
in the CAD (Computer Aided Design) SOLIDWORKS® software. 

• Numerical and manufacturing simulation and part manufacturing: Simulation of the manufacturing 
process of the part, CNC code generation (Computer Numerical Control) and its execution in 
machines with numerical control (see details of the steps in Table 1). 

The theoretical component “Article writing and peer review” was proposed in parallel with the practical 
component. Each group had to write an article in English that focused on the practical work carried out, 
both at a technical and scientific level, and review the article from another group, which was assigned 
to them in a draw by the professor. 

At the beginning of the work, it was suggested that each group start by researching scientific articles on 
issues related to the design and manufacturing methods of the chosen piece, which allowed, 
simultaneously, the acquisition of knowledge for the practical component and the literature review to 
write the manuscript. As support for the writing process, a seminar was held by the UC professor where 
guidelines for the writing of a technical/scientific article were presented and some bibliography on the 
subject was suggested [13], [14], [15]. Based on this information, it was defined with the students that 
the articles would have the following structure: Title, Authors with their affiliations, Abstract, Introduction, 
Materials and Methods, Results, Discussion, Conclusions and References. 
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Table 1. Stages of the 2nd phase ‒ Numerical and manufacturing simulation and piece manufacturing 

Stage Purposes Tools 
Checking the strength of 
the part 

Analyse, for the operating limit conditions, 
what is the stress state of the parts 
Check if there is a need to change the 
geometry or dimensions of the drawn parts 

Finite element module (Simulation) 
integrated in SOLIDWORKS® 

Definition of the 
manufacturing 
processes to be used 
and their simulation 

Choose the most suitable and optimized tools, 
machining parameters and trajectories 
Generate the CNC code to be used to 
manufacture the part 

SOLIDWORKS® CAM Module 
(HSMWorks) 

Parts manufacturing Preparing the aluminium workpieces 
Manufacturing the parts based on the 
generated CNC code 

Classic machine-tools (milling and 
lathe machines) 
Machine-tools with numerical control 

Before the review process, the professor held a brief seminar to set out some guidelines for the review 
of an article, indicating some accredited scientific journal sites that students could consult [16], [17]. It 
was agreed that each group, after reviewing the article assigned to them, would send their comments 
directly to their “colleagues”, not being, in this case, a blind review process. The students had a week to 
discuss with the group members the acceptance or not of the changes proposed by the pairs and to 
reformulate the article, sending, at the end of the process, the final version to the professor. 

2.2 The participants 
Participants in the study were the 38 students who, in the 2018/2019 academic year, attending the 
Manufacturing Processes of the master’s degree in Industrial Engineering, carried out the proposed 
group work and answered a final questionnaire to evaluate the experience fulfilled. The ages of the 
students ranged from 21 to 35 years old, with their mode being 22 years old. 

The Masters is usually attended by Erasmus and Double Diploma students and, therefore, with different 
nationalities. The class in question was made up of Portuguese (42.1%), Brazilian (42.1%), Spanish 
(7.9%) and Cape Verdean (7.9%) students. 

The students' experience regarding group work habits was similar, as throughout their school career 
most had already worked in groups many times or always in class (81.6%) and outside class (84.2%). 
Regarding writing articles, a little more than half of the students (55.3%) said they had already written 
work in the form of an article, in another UC, for congresses or, in the case of some Brazilian students’ 
double degree, within the scope of the Scientific Initiation Project. However, the majority (76.3%) 
reported never having performed peer review tasks. 

The students' experience regarding group work habits was similar, throughout the Methods of database 
collection and analysis. 

The evaluation of the experience is based on the observations made by the class teacher (condition of 
participant-observer) throughout the process, on the students' productions, and, with a final 
questionnaire, asking students for their opinion on several aspects that had to do with the experience 
developed. More properly, the final questionnaire was divided into two parts. In the first part – General 
information – general and personal information were requested at academic and personal levels. In the 
second part – Information related to the course unit – it was intended to know the students' opinions 
about UC classes; the SolidWorks software, selection and piece manufacturing, article writing and 
review process, group functioning, aspects that pleased more/less/ to change, among others. 

In most closed answers, students expressed their opinion on several items, based on a Likert scale with 
four levels: 1 – Totally disagree (TD); 2 – Disagree (D); 3 – Agree (A) and 4 - Totally agree (TA).  

In the data analysis of the questionnaire, for the case of closed answers, were used descriptive statistics 
techniques, namely the calculation of frequencies organized in tables as a way to structure and 
synthesize the information. In the case of open answer questions, were defined categories, posteriorly, 
from the students' answers. 
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3 RESULTS 

3.1 The parts and their manufacture 
The parts developed by the students, although not very innovative, were quite varied, ranging from 
simple products such as a bottle opener, with a different design than usual, to specific mechanical parts 
for certain applications: trigger wheel, connecting rod, gear pump, among others. In Fig. 1 it is possible 
to observe some of the drawings made by the students. 

 
(a) 

 
(b) 

Figure 1. Examples of 3D models design by the students: (a) bottle opener and (b) adjustable camshaft 
sprocket [Source: articles written by students]. 

In the opinion of more than 80% of the students, the choice of the piece they carried out was essentially 
motivated by the final objective of the work – writing an article (81.6% A/TA) and the learning they could 
achieve (89.5% A/TA), having the teacher's suggestions (73.7% A/TA) and internet research (50% 
A/TA) also had a significant influence. 

The manufacture of the parts was carried out at the institution's Mechanical Technology Laboratory. The 
manufacturing process was accompanied by specialized technicians and students were alerted to 
respect all the safety rules underlying the machines to be used. All groups were able to manufacture the 
products they had designed. In Fig. 2 it is possible to observe some of the final parts manufactured. 

 
(a) 

 
(b) 

Figure 2. Examples of produced pieces by the students: (a) gear pumb and 
 (b) adjustable camshaft sprocket [Source: articles written by students]. 

Regarding the way the part was manufactured, although 50% of the students agree or totally agree that 
they were afraid/difficult in working with the milling machine and others had some specific difficulties, in 
general, the students consider that they have learned the basic processes for its execution. It should be 
noted, however, that 89.5% believe that they would not have been able to execute the part without the 
support of the technicians so that more experiences of this kind could be useful to acquire the necessary 
skills to work with the machines. 

3.2 Article writing and review 
All groups were able to complete the writing of the article within the parameters that were defined. The 
UC professor found that, given what was to be expected, there were some initial difficulties for students 
to internalize the scientific writing methodology and the fact that the article was written in English made 
its elaboration difficult. Note that 57.9% of students agree or totally agree with this opinion. However, 
the general idea is that the writing process had positive effects on their learning, including the promotion 
of transversal skills. Note that (see Table 2), more than three-quarters of the students agree or totally 
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agree that the writing of the article helped them to better structure the ideas (84.2%), to better 
understand the concepts (84.2%), allowed them to improve the ability to synthesise (94.7%) and develop 
skills that may be useful to them in the future (94.7%). 

Table 2. Opinion on the writing of the article. 

 TD/D (%) A/TA (%) 
We had difficulty to select the information that was relevant to include. 57.9 42.1 
We had difficulty to express ourselves in writing. 63.2 36.8 
We had difficulty to structure the article according to the request. 73.7 26.3 
The fact of having to write in English made the writing of the article difficult. 42.1 57.9 
I learned more than just doing a report. 23.7 76.3 
Writing the article helped me to structure better my ideas. 15.8 84.2 
Writing the article helped me to reflect on the concepts involved in the task performed. 7.9 92.1 
Writing the article helped me to better understand the concepts. 15.8 84.2 
It allowed me to improve my synthesis ability. 5.3 94.7 
I developed skills that can be useful to me in the future. 5.3 94.7 

The UC professor observed that the students' enthusiasm for writing the article was lower than in the 
1st phase – idealization and conception of the piece, probably because this process, in addition to 
adapting to scientific writing and the need for mobilization of diverse transversal competencies, it 
demands a theoretical and well-founded understanding of the subjects. This aspect, combined with the 
lack of habits associated with review processes, can also explain the difficulty of some students in 
carrying out reviews with objective and scientific criteria, as observed by the professor. In particular, 
evaluate the originality of the article, identify the strengths and weaknesses of the described method in 
the manuscript, as well as make specific and useful comments to improve its writing. Although some 
students recognize difficulties that go against these aspects (see Table 3), how to analyse the scientific 
correctness of the theoretical component, if the article was following the requested structure, give 
suggestions on aspects to correct (44.7%, 42.1% and 34.2%, respectively agree or totally agree), most 
do not consider them to be meaningful. A situation that can be understood if we think that the teacher's 
criteria will be more demanding than those of the students since they are still making their first contact 
with the scientific review process. 

In general terms, students understand that the review process helped them to improve skills such as 
critical capacity (84.2% A/TA), the ability to argue (86.8% A/TA) and allowed them to identify flaws in 
their own work (94.7% A/TA) which, combined with other aspects, helped to improve the group's own 
article (see Table 3). 

Table 3. Opinion on another group's article review process. 

 TD/D (%) A/TA (%) 
Reviewing the article helped me to better understand the concepts of UC. 18.4 81.6 
I had difficulty to analyse whether the article was following the requested structure. 57.9 42.1 
Reviewing others' articles helped me see the flaws in my work. 5.3 94.7 
Having to analyse the correctness of the work of colleagues made me research 
concepts/procedures in which I had difficulties. 

21.1 78.9 

It was complicated to analyse the scientific correctness of the theoretical component. 55.3 44.7 
Reading colleagues' work helped me to improve my group's article. 15.8 84.2 
It was difficult to give suggestions on aspects to correct. 63.2 34.2 
The review work improved my critical capacity. 13.2 84.2 
Explaining to the members of the other group why the suggested corrections 
improved my ability to argue. 

10.5 86.8 

The fact of having to read and correct in English made the proofreading work difficult. 34.2 63.2 
Reviewing the article was a motivating task. 31.6 65.8 
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Table 4. Opinion on the article reformulation process. 

 TD/D (%) A/TA (%) 
Colleagues' comments are pertinent to improve my work. 18.4 81.6 
It was difficult to see corrections and suggestions from colleagues. 65.8 34.2 
Rephrasing the article helped me to better understand the concepts involved. 23,7 76.3 
The correction of colleagues helped me to detect errors in my group's work. 5.3 94.7 
Reviewing others helped me to overcome some difficulties. 39.5 60.5 
Redesigning the work was beneficial to my learning. 13.2 86.8 
Knowing that I could redesign the work made me feel more motivated to write the article. 26.3 73.7 
Rephrasing the work improved the quality of the article. 5.3 94.7 
The reformulation of the work helped put me in the role of a reader. 5.3 94.7 
Rephrasing the article allowed me to improve my ability to write in English. 18.4 81.6 

As for the reformulation of the article, according to the students' opinions (see Table 4), it is clear that it 
was a strategy that, in addition to fulfilling its objective of helping to detect errors (94.7% A/TA) and 
improve the quality of the work performed (94.7% A/TA) was also beneficial for learning (86.8%) and for 
improving the ability to write in English (81.6%). 

4 CONCLUSIONS 
The fact that students must idealize and design a piece of their own as a group, allowed them to acquire 
technical skills closer to the reality they will face in the labour market, as well as develop teamwork skills. 

About the writing and review component of the article, it is noteworthy that, at the end of the process, 
students had access to three learning moments: the original writing of the article, the feedback they 
received from the review group and the implicit feedback when reviewing the peer article. In this way, 
each group, in addition to being able to use the feedback received by peers to improve their article, 
could also benefit from the reflection and learning carried out when they themselves reviewed the article 
of other colleagues [18]. 

It can thus be concluded that the writing and review of the article by peers, in addition to contributing to 
better understand of the concepts of UC, allowed the development of various transversal skills such as 
critical skills, synthesis, structuring of ideas and argumentation, among other aspects, which could be 
useful skills in the future for any engineer. 
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BUSINESS STUDENTS’ PERCEPTION OF DIGITAL GAME-BASED 
LEARNING & COLLABORATIVE LEARNING ENVIRONMENT 

S. Mubaraz, J. Heikkilä 
Haaga-Helia University of Applied Sciences (FINLAND) 

Abstract 
This study explores game-based learning using a case example of a business simulation. Context of 
the study is a 5 credits course in a higher education institution, where multinational students were 
actively engaged in a digital business simulation as main part of the course. Following a quantitative 
research design, this study discusses students’ approach to the importance of being part of digital 
game-based learning in terms of (1) ability to learn from mistakes, (2) room for failures, (3) holistic 
view of actual business environment, and (4) ability to feel the complexity of real-life business 
situations. The results indicate that these variables have statistically significant differences. The 
ranking of ‘Ability to learn from mistakes’ is statistically significant from the other given variables. Our 
analysis also incorporates the profile of the respondents. In terms of respondent’s age, the study finds 
that the younger the respondent, the higher ranking they assigned to the variable ‘Ability to learn from 
mistakes’. In terms of respondent’s nationality, the results show that the French respondents’ ranking 
order varied from the other nationalities’ assessment. The French respondents assessed the ‘Ability to 
learn from mistakes’ statistically significantly higher than other nationalities. The variable ‘Feeling the 
complexity of real-life business situations’ was assessed significantly higher by the German 
respondents yet was assessed as the least important by the French respondents. The study further 
connects digital game-based learning with a collaborative learning environment. The study discusses 
students’ perception of factors that influence the creation of a collaborative environment using factors 
including (1) students having a non-traditional role as a learner, (2) classroom depicting a real-life 
situation, and (3) classroom becoming a community of learning. Our results show that over 80% of the 
respondents considered each factor to have somewhat or considerable influence in creating a 
collaborative learning environment. Furthermore, the French respondents considered the factor 
‘Student having a non-traditional role as a learner’ to have more considerable influence in creating 
collaborative learning environment than other nationalities. Our quantitative analysis sheds light on the 
significant aspects of students’ perception of digital game-based learning and creation of collaborative 
environment. From an educational perspective, using digital simulations not only offers knowledge 
creation but also provides a variety of opportunities to apply and test such knowledge within a virtual 
world. This study suggests that such an innovative pedagogical method indeed supports and facilitates 
learning process. In this sense, this study is directly connected with the ongoing debates around 
innovative pedagogical methods in education arena. This explorative study contributes in providing 
insights into the digital game-based learning and collaborative learning environment in the higher 
education institutions. 

Keywords: Game-based learning, collaborative learning environment, business simulations.  

1 INTRODUCTION 
The digital literacy is one of the most important domains of 21st century [1]. This study touches upon 
two learning methods, which are related to effective communication and high productivity. The game-
based learning (GBL) has been successfully used as a teaching methodology in the higher education 
institutes around the world. For example, the GBL model by Garris et al. [2] has been applied in 
different teachings and trainings of the students [3]. There is a unanimous voice that games actually 
engage students and that GBL influences student motivation and learning. There are examples where 
games were simultaneously played by several thousand people and players showed a noticeable 
interest in the collaborative playing. Similarly, we can look at the examples of business games, which 
are used in business education and student trainings. Such business games offer a model of an entire 
enterprise or of parts of the enterprise [3]. The participating individuals learn through their experiences 
within a specific organizational setting, where the designed internal and external factors tend to 
influence the performance of that enterprise. Participants while playing; learn to implement business 
strategies, and try to deal with uncertainties during decision-making. 
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1.1 Game-based learning 
In very simple words, the game-based learning broadly refers to a type of game play with defined 
learning outcomes to support teaching and learning [4]. A digital game represents an artificial system 
that encapsulates a fictional conflict, which is controlled by pre-defined rules for players to achieve a 
quantifiable outcome. Based on such proposition, digital game-based learning can be conceptualized 
as a game play with defined learning outcomes where the use of digital games facilitates teaching and 
learning activities. This method deals with the use of the video-game design concept for educational 
purposes, allowing learners to experience new modes of knowledge acquisition completely different 
from the conventional ones [5]. Game-based learning deals with the use of actual games to support 
acquisition of skills like problem solving, collaboration, critical thinking, and communication [6]. Gee [7] 
points out that such skills need to be tested and should be in line with learning tasks. 

Thanks to the development in the information and communication technology (ICT) domains, the 
present era of a connected world has paved the way for different means of knowledge delivery and 
learner engagement. Learners have become more aware of the benefits of ICT supported pedagogical 
methodologies as well as learner-centered knowledge delivery modes [3]. The prevailing computer 
technology development and sophistication made it possible to simulate real-world situations, adding 
real value to traditional teaching curricula. This has become significant because it not only brings real-
world training and understanding to higher education students but also enhances their interaction and 
experience of learning situations [8]. The paradigm of game-based learning mostly emphasizes the 
design process of games for learning including balancing the need to cover specific subject matter 
with a desire to prioritize game play among participating students or student teams. 

The review of the literature related to the game-based learning suggests that as an alternative teaching 
pedagogy, the business simulation has been adopted to achieve three types of outcomes: learning 
objectives, attitudinal objectives, and behavioural objectives. For instance, a learning objective is said to 
be achieved when students are able to transfer knowledge learnt from classes to a real simulated 
business situation. Attitudinal objectives are met when students are fully engaged and interested in the 
simulation learning experience. Behavioural objectives are achieved when students show the ability to 
implement business concepts and principles to solve real business problems [9]. A study [5] highlights 
that game-based learning positively influences problem-solving skills, knowledge acquisition, motivation, 
and engagement provided that it is used with a clear pedagogic process. In the prevailing literature, the 
most cited characteristics of game-based learning are motivation, player engagement, adaptivity 
(personalization or customizability by player) and graceful failure [4]. This study discusses students’ 
approach to the importance of being part of digital game-based learning in terms of (1) ability to learn 
from mistakes, (2) room for failures, (3) holistic view of actual business environment, and (4) ability to 
feel the complexity of real-life business situations. According to the game cycle model proposed by 
Garris et al. [2], it should motivate the players to repeat the game rounds within the context of a game 
[3]. 

1.2 Collaborative learning 
The construct of collaborative learning (CL) can be described as a method of instructions in which 
participants at different performance levels work together in teams or groups to achieve a common 
goal [10]. In this setting, the participants or learners become responsible for their own learning as well 
as learning of all team members [11]. According to Klemm [12], in contrast to traditional class-room 
setting that focuses on fact learning, this method provides an opportunity for the learners to develop 
higher-level reasoning skills, enabling them to understand meaning of given information, analyse, 
evaluate, synthesize and finally apply it. Similarly, the CL method facilitates critical thinking of the 
learners. This happens because the learners try to find practical applications in a real world context 
trying to figure out real-life problems [10]. This method offers an avenue for students to easily transfer 
their learning to real-life and back [3]. 

The literature highlights that the CL can be considered as an umbrella covering the joint intellectual 
efforts of team members, where participants acknowledge and respect other group members’ abilities 
and contributions [10]. While discussing the topic of CL, Pivec et al. [3] emphasize that within 
collaborative learning method, students produce ideas, simplify problems and resolve issues. Previous 
studies posit that the CL has few key elements including positive interdependence, individual 
accountability, considerable interaction, group processing, and social skills [10]. 

Prevailing research within CL proposes several advantages of this learning method. Most prominent of 
them are related to academic as well as social benefits. According to Laal and Ghodsi [13], some of 
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the benefits within the former are that (i) CL promotes critical thinking skills, (ii) CL involves students 
actively in the learning process, (iii) classroom results are improved, and (iv) CL models appropriate 
student problem solving techniques. Similarly, benefits within the later are that (i) CL helps to develop 
a social support system for learners, (ii) CL leads to build diverse understanding among students and 
staff, (iii) CL establishes a positive atmosphere for modelling and practicing cooperation, and (iv) CL 
develops learning communities. This study discusses students’ perception of factors that influence the 
creation of a collaborative learning environment using factors including (1) students having a non-
traditional role as a learner, (2) classroom depicting a real-life situation, and (3) classroom becoming a 
community of learning. 

When it comes to the sense of community, Chatterjee and Correia [14] highlight that previous studies 
looked at this construct as an indicator of success of communities where participants interact face-to-
face. Nevertheless, the value of sense of community cannot be ignored in online or virtual 
environment. Blanchard [15, p.827] proposes a definition of the construct in online virtual context as 
“members’ feelings of membership, identity, belonging, and attachment to a group that interacts 
primarily through electronic communication”. The CL has been discussed within the context of virtual 
environment; for example in the case of business simulations [16]. 

At present, both the game-based learning and collaborative learning have become common methods 
to promote student learning in the higher education institutes, receiving considerable attention. 
Because learners while working in teams take ownership of their learning process, hence show 
increased cooperation, problem-solving capabilities, negotiation skills, and interpersonal 
communication. 

The research design and context of this study are provided in the next section. The results of the 
analysis are presented. Then the conclusion of the study is presented. Research limitations are 
provided with recommendations of the possible future directions at the end. 

2 METHODOLOGY 
A description of the context of the study and research design are provided as under: 

2.1 Context of the study 
This study focusses on business students’ perception of the game-based learning and collaborative 
learning environment. The context of the study is a 5 credit course offered to multinational business 
students who belong to 3rd year of their degree program. This specific course is developed around a 
digital business simulation. Business students, while working in teams, actively participate in playing 
the digital simulation game. A leading Finnish education technology company, who is designing and 
marketing business simulation games for higher education institutes and corporations, provides this 
game. Such digital games are seen efficient educational tools that help putting theory into practice, 
supporting students’ engagement, enhancing knowledge retention, and developing soft skills. 

During the implementation of the course, students play the game in teams. For instance, in one 
course, there are around 5 to 7 teams playing the game. Each team consists of 3 to 5 students. Each 
team plays eight rounds of the simulation game. While playing the game, each team competes with 
other teams rather than competing against the simulation game itself. The game is developed around 
an automobile manufacturing industry that manufacturers cars with various technologies and having 
numerous features. These cars are sold primarily to three global regions including the USA, Europe 
and China. In order to achieve a profitable business outcome, team members collaborate with each 
other while making strategic decisions. 

2.2 Research design of the study 
The primary data for this study is collected from 47 multinational business students belonging to three 
implementations of the course. This study follows a quantitative research design that utilizes empirical 
data collected during the spring and autumn semesters of year 2021. A questionnaire was developed 
pertaining to the two main concepts of game-based learning and collaborative learning methods. The 
variables were based on the literature review. Four variables related to the game-based learning were 
included in the questionnaire. These variables are (1) ability to learn from mistakes, (2) room for 
failures, (3) holistic view of actual business environment, and (4) ability to feel the complexity of real-
life business situations. 
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Similarly, three variable that influence the creation of a collaborative environment using factors 
including (1) students having a non-traditional role as a learner, (2) classroom depicting a real-life 
situation, and (3) classroom becoming a community of learning were included in the questionnaire. 
Both of the main concepts and relevant variables help analyze business students’ perception of these 
constructs. This study also includes student profile data. The analysis also takes into consideration 
student profiles including the ‘age’, ‘gender’, and ‘nationality’ of the respondents. The analysis sheds 
light on significant aspects of students’ perception of digital game-based learning and creation of 
collaborative environment. 

The respondents were asked to rank the importance of four factors in being part of game-based 
learning in a scale from most important (1) to least important (4). For the analysis, the rankings were 
modified into scores where the most important factor were given a score 4 and the least important 
factor score 1. Furthermore, the respondents were asked to analyze to what extent do these factors 
influence in creating collaborative environment. The researchers analyzed the data with the help of 
SPSS and Excel. The empirical data was entered into IBM SPSS statistical tool for the analysis. The 
analysis methods applied were Friedman test, Wilcoxon Signed Ranks test, and Spearman’s 
correlation. Authors carefully reviewed the questionnaire. The students were informed about the 
voluntary nature of their participation and the confidentiality of their responses. 

3 RESULTS 
A total of 47 responses was received from the participants. A third of the respondents have prior 
experience of simulation games, however, majority (64 %) have not previously played simulation 
games. 

The respondents represent thirteen different nationalities. Finnish, French and German respondents 
were the most common nationalities. The other nationalities are e.g. Mexican, Pakistani, Italian and 
Russian. (Table 1.) 

Table 1. The respondents’ nationalities. 

  Frequency Percent 
Finnish 18 38,3 % 
French 10 21,3 % 
German 7 14,9 % 
Other 12 25,5 % 
Total 47 100,0 % 

Somewhat over half of the respondents (57 %) are females and 40 % are males. One respondent not 
preferred not to reveal their gender. Half of the respondents are 21-25-year-old and about a third are 
26 years or older. One fifth belong to age category 17-20-year-old. (Table 2.) 

Table 2. The respondents’ age distribution.  

  Frequency Percent 

17 - 20 years 10 21,3 % 

21 - 25 years 22 46,8 % 

26 year or older 15 31,9 % 

Total 47 100,0 % 

The respondents were asked to rank the importance of four factors in being part of game-based 
learning in a scale from most important (1) to least important (4). The factors ranked were ‘Ability to 
learn from mistakes’, ‘Room for failures’, ‘Holistic approach to actual business environment’ and 
‘Feeling the complexity of real-life business situations’. For the analysis, the rankings were modified 
into scores where the most important factor were given a score 4 and the least important factor score 
1. The respondents ranked the ‘Ability to learn from mistakes’ as the most important factor in being 
part of game-based learning (Fig. 1). 
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Figure 1. Ranking of variables related to the importance of being part of digital game-based learning. 

Friedman test indicates that the rankings have statistically significant differences (c2 = 10.991, Sig = 
0.012). Based on the Wilcoxon Signed Ranks Test, the ranking of ‘Ability to learn from mistakes’ is 
statistically significant from the other given variables (Sig. 0.000-0.022, Table 3). 

Table 3. Pairwise Wilcoxon Signed Ranks Test 

  Z Sig. 
Room for failures - Ability to learn from mistakes -3,858b 0,000 
Holistic approach to actual business environment - Ability to learn from mistakes -2,295b 0,022 
Feeling the complexity of real-life business situations - Ability to learn from mistakes -2,288b 0,022 
Holistic approach to actual business environment - Room for failures -,823c 0,410 
Feeling the complexity of real-life business situations - Room for failures -,741c 0,459 
Feeling the complexity of real-life business situations - Holistic approach to actual business 
environment 

-,180c 0,857 

Furthermore, the younger the respondent, the higher ranking they assigned to the variable ‘Ability to 
learn from mistakes’ (Spearman’s correlation, r = -0.381, p = 0.008). In the other statements, the 
ranking order did not correlate with the respondents’ age. 

The French respondents’ ranking order varied from the other nationalities’ assessment in two 
statements. The French assessed the ‘Ability to learn from mistakes’ statistically significantly higher 
than other nationalities (H(3)=8.703, p=0.032). The statement ‘Feeling the complexity of real-life 
business situations’ was assessed significantly higher by the German respondents and the least 
important by the French respondents. (Fig. 2.) 

 
Figure 2. The ranking order based on the respondents’ nationality. 
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For the second part of the study, the respondents were asked to analyze to what extent do the 
following three factors influence in creating collaborative environment. The factors assessed were 
‘Student having a nontraditional role as learner’, ‘Classroom depicting a real-life situation’ and 
‘Classroom becoming a community of learning’. The assessment was done on scale ‘Not at all’ (1), 
‘Only a little’ (2), ‘Somewhat’ (3) and ‘Considerably’ (4).  

Over 80 % of the respondents considered each factor to have somewhat or considerable influence in 
creating a collaborative learning environment. Only one respondent considered that community of 
learning did not influence in the learning environment. (Fig 3.) 

 
Figure 3. The factors influence in creating collaborative learning environment. 

The French respondents considered the factor ‘Student having a non-traditional role as a learner’ to 
have more considerable influence in creating collaborative learning environment than that the other 
nationalities (H(3)=7.905, p = 0.048). We present the conclusion of the study in the following section. 

4 CONCLUSIONS 
In line with the aim of the study to explore digital game-based learning method using a case example 
of a business simulation. In this study, game-based learning is seen as a game play with defined 
learning outcomes where the use of digital games facilitates teaching and learning activities. The 
results of the data analysis are discussed which shed light on students’ approach to the importance of 
being part of digital game-based learning in terms of (1) ability to learn from mistakes, (2) room for 
failures, (3) holistic view of actual business environment, and (4) ability to feel the complexity of real-
life business situations. The results indicate that these variables have statistically significant 
differences. Based on the test analysis, the ranking of ‘Ability to learn from mistakes’ is statistically 
significant from the other given variables. The data analysis also incorporates the profile of the 
respondents. In terms of respondent’s age, the results reveal that the younger the respondent, the 
higher ranking they assigned to the variable ‘Ability to learn from mistakes’. In terms of respondent’s 
nationality, the results highlight that there are differences in students’ perception. For instance, the 
results show that the French respondents’ ranking order varied from the other nationalities’ 
assessment in at least two variables. The French respondents assessed the ‘Ability to learn from 
mistakes’ statistically significantly higher than other nationalities. The variable ‘Feeling the complexity 
of real-life business situations’ was assessed significantly higher by the German respondents yet was 
assessed as the least important by the French respondents. 

In line with the scope of the study, it further connects game-based learning with the collaborative 
learning method. In this case, digital simulation game was played by student teams, hence this study 
discusses students’ perception of factors that influence the creation of a collaborative environment 
using factors including (1) students having a non-traditional role as a learner, (2) classroom depicting a 
real-life situation, and (3) classroom becoming a community of learning. Our results show that over 
80% of the respondents considered each factor to have somewhat or considerable influence in 
creating a collaborative learning environment. With an exception of only one respondent, who 
considered that variable ‘Community of learning’ does not influence the collaborative learning 
environment. Furthermore, the French respondents considered the factor ‘Student having a non-
traditional role as a learner’ to have more considerable influence in creating collaborative learning 
environment than the other nationalities. 

19%

9%

11%

51%

51%

47%

30%

38%

43%

0% 20% 40% 60% 80% 100%

Student having a nontraditional role as learner

Classroom becoming a community of learning

Classroom depicting a real-life situation

Not at all Only a little Somewhat Considerably

4470



The analysis sheds light on significant aspects of students’ perception of digital game-based learning 
and creation of collaborative learning environment. From an educational perspective, using digital 
games or simulations not only offers knowledge creation but also provides a variety of opportunities to 
apply and test such knowledge within a virtually created world. Such an innovative pedagogical 
method indeed supports and facilitates learning process. In this sense, this study is directly connected 
with the ongoing debates around innovative pedagogical methods in education arena. This explorative 
study contributes in providing insights into the digital game-based learning method and collaborative 
learning method in the higher education. 

This study avails a smaller data sample. It is considered as a research limitation, thus care should be 
taken in generalizing the finding of this study. It is recommended that a larger empirical sample should 
be availed to further explore the two concepts from the perspective of students from higher education 
institute. As a potential future direction of the research, we suggest a comparative research study 
could be performed using a larger empirical sample of student belonging to other fields of study. 
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Abstract 
Given the specificity of the Higher Professional Technical Courses (CTeSP) of Portuguese Polytechnic 
Institutes, it is important that in the course units related to these courses is promoted, whenever possible, 
a more contextualized learning environment, less theoretical and more connected to practice. In order 
to respond to this approach, in the Safety and Environment course unit, integrated in the CTeSP in 
Mechanical Technology and Vehicles, was followed a methodology that involved the interconnection of 
this course unit with the one of Automotive Materials Processing I of the same course. It should be noted 
that, in recent years, it is common for students to carry out a practical group work in the area of Safety 
and hygiene at work, where they analyse, in a real context, the hazards and risks associated with 
working with machine tools of the Mechanical Technology laboratory of the institution where they attend 
the course. As in the 2nd semester, students still attend the Automotive Materials Processing I course 
unit, where they produce a metal piece using industrial machines, also in the same laboratory, it was 
considered relevant to take advantage of the work they were developing in that course unit and make a 
connection with the Safety work. In this sense, in the 2020/2021 school year, it was proposed that 
students identify hazards and risks associated with the production of the metal piece they were 
developing, as well as establish preventive and control measures associated with its production 
(engineering, collective protection and safety signs measures; personal protective equipment; work 
organization and administrative control; training and information). From the analysis performed, the 
students created a PowerPoint® presentation to show their productions and present their conclusions 
to the class. In general, students easily adhered to the proposed task, having committed themselves to 
its implementation, which was visible in the final assessment, since all those who participated in the 
work were approved in the course unit. In the student’s opinion, the connection between the two course 
units, motivated them more to carry out the group work, facilitated their learning and helped them to 
better understand the application of Safety concepts to the practice of mechanics (79.2%, 75% and 
83.3% agree or totally agree, respectively). Carrying out the group work, allowed them to know their 
difficulties, overcome some of them and improve their arguments (79.2%, 83.3% and 95.8% agree or 
totally agree, respectively). It is considered that the learning resulting from this contextualized work can 
be useful, in order to promote a greater exchange between course units, and a greater awareness for 
the application of the course contents in a real context. The experience carried out can be easily 
replicated to other CTeSP and can significantly contribute as a learning factor for the internship that 
integrates the study plan of these courses. 

Keywords: Higher education, learning in context, interconnection, safety, laboratories. 

1 INTRODUCTION  
The Higher Professional Technical Courses (CTeSP) are two-year, four academic semesters courses, 
taught by the Portuguese Polytechnic Institutes. These study cycles have the following components: (i) 
general and scientific training; (ii) technical training and (iii) training in a work context, which takes place 
through an internship in the last semester of the course [1]. 

Due to the particularity of CTeSP, it is important that, whenever possible, in the classes of its course 
units, more student-centred learning is promoted, with a greater connection to practice and to the 
respective course. As pointed out by Cabral and Batista [2] it is urgent that teaching and learning 
contexts enhance the active involvement of students in their own learning process. Not only are 
students’ agents of their own transformation, but also higher education institutions and teachers have a 
fundamental role in mediating these processes, facilitating and moderating learning contexts that are 
intended to be in constant evolution, transmutation, and transformation. 
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It should be noted that the collaboration between teachers from different areas and with different 
backgrounds, who have been working as a team for some time [3], [4], [5], [6], [7], [8], [9], has contributed 
to the debate on teaching and assessment practices, leading to the implementation of some more 
student-centred practices, with results considered favourable from a motivational and learning point of 
view. For example, Silva, Barros, and Ribeiro [3], [4], [8], [9] concluded, based on their experiences with 
CTeSP students, that learning is promoted with a strong connection to practice, namely in the laboratory 
context, there is evidence of a positive impact on students learning. They also verified that the 
knowledge acquired in the performance of tasks can be useful for other course units. 

The CTeSP in Mechanical Technology and Vehicles of the School of Technology and Management of 
the Polytechnic Institute of Bragança (Portugal) is part of the area of training in Technology and includes 
in its study plan the course units (UC) of Safety and Environment and of Automotive Materials 
Processing I, both taught in the 2nd semester of the 1st year. The latter includes the course contents: 
Machining; Non-conventional machining and Plastic forming. In the case of the Safety and Environment 
UC, it is intended that students know the principles of Prevention Management of Work Safety and 
Environmental Management System with main focus in the context of mechanical technology and 
vehicles. In order for students to consciously and responsibly deal with machine tools that they may 
have to use within the scope of Automotive Materials Processing I UC, it is necessary that they know 
the hazards and risks associated with their use and ensure their own safety, aspects that the Safety and 
Environment UC can make an important contribution. Additionally, the application in a laboratory context 
of theoretical knowledge acquired in Safety and Environment classes contributes to the perception of its 
practical usefulness and, consequently, to a deeper understanding of the concepts involved. Based on 
these perspectives, in the academic year 2020/2021, at the Safety and Environment UC, more 
specifically on the theme of Safety and hygiene at work, it was proposed to carry out a practical work 
interconnected with the laboratory task of manufacturing a piece, that students were developing in the 
Automotive Materials Processing I UC. This article aims to describe the experience carried out and 
reflect on its contribution to students learning. 

2 METHODOLOGY 

2.1 Study context and participants 
In recent years, in the scope of the Safety and Environment UC, it has been common for students to 
carry out practical work related to the Safety and hygiene at work component, where they analyse, in a 
real context, the hazards and risks associated with working with machine-tools from the Mechanical 
Technology laboratory of the higher education institution where they attend. However, in the 2020/2021 
academic year, it was found that in the same semester, in the Automotive Materials Processing I UC, 
students would use the machines in that laboratory to manufacture a metal piece. In this way, it was 
considered pertinent to take advantage of the work they were developing in that UC to make a 
connection with the work of Safety. 

The experience was carried out with 24 students who attended the Safety and Environment UC. The 
students were all male, with ages between 18 and 24 years old, and expect of two students, one Cape 
Verdean and the other from São Tomé and Príncipe, all had Portuguese nationality. 

In the first classes of the Safety and Environment UC, theoretical concepts related to the area of Safety 
and hygiene were addressed [10], [11], [12] and practical exercises on the subject were solved. Once it 
was considered that the students already had some information on the theme, it was proposed that they 
organize themselves into groups of four elements (were formed six groups) and discuss with them the 
type of practical work they would carry out. Thus, it was decided that they would identify hazards and 
risks associated with the production of the metal piece that they were developing within the scope of the 
Automotive Materials Processing I UC, as well as establish preventive and control measures associated 
with the production of the piece: (i) measures of engineering, collective protection, and safety signage; 
(ii) personal protective equipment; (iii) work organization and administrative control and (iv) training and 
information. 

In the end, each group should prepare a PowerPoint® presentation to share the work done with the 
class. To promote the students' attention and make the debate about the work more fruitful, the teacher 
assigned each group the responsibility of asking questions to one of the other groups previously 
selected.  

In terms of classification, it was stipulated that the work would weigh 75% in the final grade of the UC. 
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2.2 Methods of database collection and analysis 
The evaluation and reflection on the experience carried out are based on the students' productions, field 
notes recorded by the teacher, and a questionnaire applied in the last class of the semester. This was 
made up of two parts. The first “General Information” asked for general information on a personal level 
and on the academic path. The second part “Information on the Safety and Environment course unit”, 
aimed to collect the students' opinions about the UC classes, namely the difficulties they felt in terms of 
contents, the attitude they had towards practical work, and the contribution to your learning. 

In most closed-answer questions, students expressed their opinion on several items, based on a four-level 
Likert scale: 1 - Totally disagree; 2 - Disagree; 3 – Agree, and 4 - Totally agree. Some questions were opened. 

In the analysis of the questionnaire data, in the case of closed-answer questions, descriptive statistical 
techniques were used, namely the calculation of frequencies organized in tables as a way of structuring 
and synthesizing the information. In the case of open answer questions, based on the students' answers, 
categories were defined, a posteriori. 

3 RESULTS 

3.1 Student Productions 
Within the scope of the Automotive Materials Processing I UC, the students produced one metal piece 
per group, and its execution involved several phases in which several machine-tools present in the 
laboratory were used. During this process, students had to apply the knowledge of Safety and hygiene 
at work acquired in classes of the Safety and Environment UC, organizing the practical work as follows: 

• Phase I: Frame and justify the topic within the Safety and hygiene area; Indicate the main 
objectives; Give a brief description of the metal piece; Identify the main machine-tools involved in 
the machining and welding operations necessary for the production of the piece; Proceed with 
the legal and regulatory framework applicable to the situation in question; Insert photos and, if 
possible, a short video regarding the production of the piece; 

• Phase II: Identify hazards and risks associated with the machining and welding operations 
described in Phase I; 

• Phase III: Establish preventive and control measures associated with the production of the piece; 
Present the main conclusions and list the consulted bibliography. 

Based on the procedures and analysis performed, the students prepared a PowerPoint® presentation, 
in which they synthesized the main ideas of the work and made a presentation to the class. As an 
example, in Fig. 1, an extract of the presentation of the practical work carried out by one of the groups 
is presented. In this case, after some more specific research carried out by the students [13], they 
identified hazards, risks, and prevention and control measures, associated with one of the operations 
("welding") involved in the metal piece production process "support to bottles". 

 
Figure 1. Extract from the presentation of the practical work of a group. 
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3.2 Perceptions about the contents and the experience carried out 
Regarding the contents of the Safety and Environment UC, during classes, more than half of the 
students had no or few difficulties in identifying hazards (66.7%); identify risks (58.3%); identify the 
legislation applicable to the situation in question (58.3%) and suggest preventive and control measures 
(75%). Students easily adhered to the proposed task, having committed themselves to its 
implementation, which was visible in the final assessment, since all those who carried out the work were 
approved by the UC. 

3.2.1 Students' opinion on the fact that there is a connection between UCs 
In the students' opinion (Table 1), the articulation between the Safety and Environment and Automotive 
Materials Processing I UC, motivated them more to carry out group work, facilitated their learning, and 
helped them to better understand the application of the concepts of Safety and hygiene at work for the 
exercise of mechanics (79.2%, 75%, and 83.3% agree or totally agree, respectively). 

Table 1. Advantages of linking UCs 

 TD/D 
(%) 

A/TA 
(%) 

It made it more complicated to carry out group work 50.0 50.0 

It made me more motivated to do group work      20.8 79.2 

It increased my motivation to attend UC 37.5 62.5 

It made my learning easier 25.0 75.0 

It helped me to better understand the application of Safety concepts to the practice of 
mechanics 16.7 83.3 

It helped me to better understand what is a hazard 8.3 91.7 

It helped me to better understand what is a risk 4.2 95.8 

It helped me to better understand the importance of preventive measures 12.5 87.5 

It helped me to better understand the application of preventive measures 8.3 91.7 

It helped me to better understand the legislation applicable to the situation in question 8.3 91.7 
 TD - Totally disagree; D - Disagree; A - Agree; TA - Totally Agree 

Most students consider that the fact that group work is interconnected with the work of the Automotive 
Materials Processing I UC had positive aspects (75% A/TA), a perspective that is corroborated by some 
of them, through the comments they made: 

- “We became more aware of the hazards/risks present in the work environment”; 
- “Greater contact with what was exposed in Safety and Environment”; 
- “We came to improve theoretical concepts in practice”; 
- "Easier to do the work"; 
- “Knowing how to keep ourselves safe while doing work”. 

3.2.2 Students' opinion about the group, the work developed and the presentations 
Most students believe that in carrying out the group work on the theme of Safety, there was coordination 
between the elements of the group, they discussed in the group which aspects should be included in 
the work, discussed in the group the concepts in which they had the difficulties and the sharing of the 
knowledge in the group helped to improve the quality of work (83.3%, 83.3%, 87.5%, and 91.7% agree 
or totally agree, respectively). 

Working in groups allowed them to know their difficulties, overcome some of them and improve their 
arguments (79.2%, 83.3%, and 95.8% agree or totally agree, respectively) (Table 2). 
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Table 2. Opinion on carrying out the group work 

 TD/D 
(%) 

A/TA 
(%) 

Improve my ability to argue 4.2 95.8 

Become aware of my difficulties 20.8 79.2 

Overcome some of my difficulties 16.7 83.3 

Learn to be more objective 20.8 79.2 

Learn to be more organized 16.7 83.3 

Know how to highlight relevant information 12.5 87.5 

Being able to structure the information 8.3 91.7 
TD - Totally disagree; D - Disagree; A - Agree; TA - Totally Agree 

In the students' opinion, despite the difficulties they felt in exposing their work (58.3% A/TA) and in 
expressing themselves during the presentation (58.3% A/TA), this allowed them to improve their 
communication skills (91.7% A/TA) (Table 3). 

Table 3. Opinion about the presentation of the group work 

 TD/D 
(%) 

A/TA 
(%) 

It allowed me to improve my communication skills 8.3 91.7 

We discuss as a group which are the most important aspects to mention in the presentation 25.0 75.0 

We had some difficulties working with PowerPoint® 37.5 62.5 

I had difficulty to expose the work 41.7 58.3 

I had difficulty to answer the questions from colleagues 41.7 58.3 

I had difficulty to express myself during the presentation 41.7 58.3 

I spoke too fast during the presentation 41.7 58.3 

I felt nervous during the presentation of the work 41.7 58.3 
TD - Totally disagree; D - Disagree; A - Agree; TA - Totally Agree 

Most students consider that the presentations of group work made by colleagues from other groups 
were explicit (70.8 A/TA), have participated actively in the presentations by asking questions to their 
peers (70.8% A/TA). 

4 CONCLUSIONS 
The experience developed had positive effects on students learning. The practical group work allowed 
them to have a greater connection with the reality of the course, learn in a contextualized way, increase 
their autonomy, not be so dependent on the teacher, and consolidate their knowledge on the theme of 
Safety and hygiene at work. With the proposed work, students had the opportunity to observe in a real 
context, the hazards, and risks inherent in the production of a metal piece, as well as suggest preventive 
and control measures that allowed them to significantly work on the contents inherent to the Safety and 
Environment course unit, as well as greater awareness of these aspects. Even the difficulties that arise 
can be understood as a source of learning and a positive factor in favour of this type of experience, as 
students end up having to overcome obstacles in scenarios close to the professional reality they will 
face in the future. 

It is important to emphasize that the knowledge and skills acquired by students during the practical work 
can be useful for other course units, in addition to being an important internship assistant that is part of 
the course's study plans. 
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DEVELOPING READING COMPREHENSION THROUGH LITERARY 
COMPETITION 
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Abstract 
In our study, we present the questionnaires of the Legere Literary Competition, which has been held at 
the University of Nitra for ten years, and analyse them in the light of the PISA assessments. The aim of 
the competition is to develop the reading comprehension of secondary school students, to stimulate the 
desire to read, to make them love literature, to introduce them to a work of art, and to help them prepare 
for their final exams and their ability to solve problems. The competition aims to educate secondary 
school students to become readers and shape their attitudes by encouraging them to closely read, 
interpret and creatively process 20-40 works of fiction per year (depending on genre and scope), which 
develops their ability to read thoughtfully, critically and creatively. Some of the tasks call on the 
knowledge of the lectures given in the competition, but most of them require the use of different 
strategies for interpreting texts for homework, and provide scope for creativity and subjective reflection 
by the students. 

Keywords: developing reading comprehension, reading, competence, critical thinking, word processing, 
competition, problem solving.  

1 INTRODUCTION  
The Legere Literary Contest for secondary school students has been organized since 2011 by the 
Institute of the Hungarian Language and Literary Science at Constantine the Philosopher University in 
Nitra, Faculty of Central European Studies and the Institute’s associated László A. Arany A. Civic 
Association. The contest is managed by the faculty, doctoral students, secretariat and senior-year 
undergraduate students of the Institute of the Hungarian Language and Literary Science. The contest 
fills a specific gap, being the first educational contest at the national level that focuses on the 
improvement of reading comprehension. The aim of the contest is to stimulate a desire for reading and 
literature, the detailed introduction of the oeuvre of certain authors, and, through the expansion of 
knowledge, preparing students for their school-leaving exams. The contest is organized for teams and 
consists of three rounds, where participants not only deepen their knowledge but they also improve their 
cooperation skills. There is constant interest in the contest: in the past 10 years, 295 teams from 44 
schools (20 grammar schools and 24 vocational schools) consisting of altogether 885 contestants 
committed to doing the extra work required by the contest. Each year, close to a hundred students 
committed to reading match their skills in each age group. 

When choosing the theme for each year’s contest, the organizers take into account the standards of the 
national educational program, any literary anniversaries, and the contestants’ needs as readers. Annual 
themes are either connected to certain anniversaries, or to broader subject areas. Out of the past 10 
years of the contest, literary anniversaries provided the theme in seven years, whereas in the remaining 
three years, broader themes (Hungarian literature in Slovakia, literature and love, contemporary 
Hungarian literature) were selected. Contestants prepare, on the one hand, based on their schools’ own 
reading lists containing various works of literature (in the contest’s 10-year history, contestants were 
assigned altogether 273 works), and on the other hand, they attend a lecture at the university, the subject 
matter of which also serves as an additional source of information. At the lectures, contest participants 
also gain insights into the most recent research results from the field of literary science, while the 
lecturers aim to connect contemporary literary movements with complete oeuvres. 

The teams have to complete a worksheet in each round. Some of the tasks build upon the material 
covered in the pre-contest lectures, but most of them focus on the application of various reading 
comprehension strategies to items from the reading lists, and provide opportunities for the students’ 
creative expressions and subjective reflections. In the third round, teams of contestants in each age 
group stage a five-minute presentation, related to the theme of the contest, in the format of their choice 
(slideshow (PowerPoint, Prezi), dramatization, music, performance, board game creation, short film 
etc.). This is considered a separate event that is evaluated independently of the worksheets. This task 
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provides participants with the opportunity to personally introduce themselves, and to exercise their 
performance skills and showcase their creative talent. 

2 METHODOLOGY – TYPES OF TASKS AT THE LEGERE LITERARY CONTEST 
In Slovakian Hungarian secondary schools, the traditional, author-oriented [1] model of teaching of 
literature still prevails, in which knowledge is transferred primarily via frontal means. The aims of the 
teaching of literature include the preservation and passing down of national culture, and the cultivation and 
deepening of national identity [2], meaning that the teaching of literature in secondary school considers 
literature a means to an end. This tradition is not entirely in line with the image of literature featured in the 
national educational program as current standards highlight the importance of a move toward competence 
development and increasingly focus on improving reading comprehension and creative writing skills, cf. 
[3], [4]. This approach is underpinned by annual competence testing coordinated at a national level, which 
increasingly focus on assessing various reading comprehension skills. 

The Legere Literary Contest focuses on reading and interpretation, which is complemented by the 
secondary objective of knowledge expansion. This concept is consistent with the methodology of PISA 
Tests supported by OECD. This methodology assesses three major, distinct types of activities employed 
in the processing of a text: accessing and retrieval, interpretation and integration as well as reflection 
and assessment. In line with these, when decoding a text, readers obtain information, assign meaning, 
or pass value judgments and provide explanations. Accessing and retrieval are considered the most 
basic text processing activities, which aim to find, select, and gather identifiable pieces of explicit and 
implicit information in the text. The thought processes of interpretation and integration explores 
connections and (hidden) interrelations among various parts of the text, performs problem-solving, and 
decodes part vs. whole, set vs. example, cause vs. effect, and similarity vs. opposition relationships. 
Tasks focusing on reflection and assessment aim to bring to the fore experiences, previous knowledge, 
opinions, and evaluations related to the text; that is, they focus on establishing a relationship between 
the reader and the text. The above thought processes are mutually permeable, and thus can hardly be 
sharply distinguished; therefore, the categorization of tasks is based on the dominant though process 
identified in each task [5], [6]. The tasks of the Legere Literary Contest also employ techniques of 
creative-productive text processing [7], [8], which encourage readers to perform a reader-centered 
interpretation [9], further creative development, or rewriting of a given work of literature. 

Parts of the test sheets build upon the material covered in the pre-contest lectures, but most of them 
focus on the application of the thought processes mentioned above and the use of various reading 
comprehension strategies. In each round, students read pre-assigned texts, and they interpret those at 
various levels and in different ways in the test. The test sheets therefore aim to shift educational 
practices toward text-centered interpretation, that is, toward interpretative reading [10], while also 
providing opportunities for the students’ creative expressions and subjective reflections. Such a concept 
of test compilation is in line with theories of modern teaching of literature that are text- and reader-
centered, cf. [9], [11], [12], [13], [14], [15], [16], [17] and aim to develop critical thinking skills, cf. [18], 
[19], [20]. The shift toward the practice of interpretative reading is also marked by the fact that the first 
one of the three test sheets assigned to each age group is focusing on the reading and interpretation of 
the so-called ‘priority’ text, that is, a single work of long-form prose, or in some cases multiple works of 
short prose or poetry, and as such, it contains only reading comprehension tasks. Tasks in the test 
sheets require various levels of interpretative and reading modes as well as the application of the 
narrato-poetic knowledge covered in the pre-contest lectures [21]; therefore, a range of different types 
of tasks are included in the test sheets. 

3 RESULTS 

3.1 Tasks focusing on access and retrieval processes  
These tasks requires the retrieval of information regarding the author, the title of the work, the 
characters, the plot’s space and time, the genre, poetic phenomena, period style, characteristics of the 
author’s oeuvre, and the author’s relations. The content of the tasks is based on facts from the texts on 
the one hand, and on information covered in the pre-contest lectures on the other; the tasks require 
short and straightforward answers. These tasks therefore focus on developing information gathering 
skills and on practicing information retrieval processes. Typical task types include multiple choice 
questions, quick quizzes, pools, sea of titles, matching pairs, and order of events.  
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Multiple choice questions offer a number of different answers to questions related to characters, 
locations, motifs, authors, genres, and themes. They may focus on choosing the correct names, or they 
may probe the contestants’ knowledge. Questions with more than one correct answer can prove to be 
more difficult. Quick quizzes require short and concrete answers to questions about information 
regarding authors, works, locations, characters, plot elements, or genres. ‘Matching pairs’-type tasks 
focus on matching different pieces of knowledge, which makes them suitable not only for testing reading 
comprehension but for improving logic skills. Answers may be in the form of entering information or gap-
filling. ‘Order of events’-type tasks are based on observations about story timelines, logical order, and 
cause-and-effect relations. Tasks aimed at recognizing and identifying pieces of information as well as 
at defining and explaining concepts can be based on a wide range of exercises. Poem recognition can 
be based on certain highlighted concepts or assertions, while (genre theoretical) concepts can be based 
on definitions. Location recognition is another important task, which can take many forms, including: 
recognizing locations based on a description while connecting it to the corresponding work and 
character(s); entering the location corresponding to an event (also providing the author and the title of 
the work); selecting the relevant tropes from multiple choices etc. e.g. Scene Investigation. 

3.1.1 Scene Investigation 
The following descriptions of events lack the locations. Write down, in as much detail as possible, where 
the following events took place. 

a) The hero of a Russian novel rode here from the city. 
Location: 
Author, title: 

b) The affronted husband retreated here. 
Location:  
Author, title: 

c) The Renaissance poet’s darling, to whom he bids an easy farewell in his poem, lived here. 
Location: 
Author, title: 

3.2 Tasks focusing on interpretation and integration processes  
Tasks supporting interpretation processes focus on recognizing and organizing connections as well as 
elaborating on and explaining phenomena. Such tasks can consist of a mixture of different subtasks, 
e.g. where the first part of the task focuses on recognizing concrete information, yet the final answer 
requires an interpretative effort. Typical task types include grids, crossword puzzles, and word searches. 

At this level of text interpretation, tasks may be aimed at explaining the roles of objects and phenomena 
and the causes for plot events and character behaviors; interpreting specific assertions from the work; 
interpreting quotations or lines of poetry; interpreting authorial techniques or poetic methods on the basis 
of quotations; the ways certain characters describe towns or cities; sources of humor; or the 
characteristics of period style in a given author’s oeuvre. Contestants may also be required to interpret 
motifs and perform impact analyses. 

Paratextual element interpretation tasks focus on analyzing the title, the cover, or the illustrations. 
Exploring the metaphorical meaning of the title, or the problematization of image-text relations require 
more complex interpretation skills as such tasks mobilize not only basic knowledge acquisition but also 
problem solving skills. Answers to such tasks must take the form of individual essays, which require the 
cooperation of team members. 

Table filling, categorization, and figure-based interpretation improve critical skills through the practice of 
reading figures. Such tasks support the discovery of intra- and intertextual connections and the 
development of systematic, structured, and logical thinking. Tasks in this category have their formatting 
layout in common but contentwise they are very diverse: tables can contain the motivations of certain 
characters; depict generic diversity; organize pieces of information (author, title, genre); outline 
character maps; categorize concepts by naming the basis for such categorization; or explore 
connections and intertextual relations between motifs. 
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Word puzzles are playful tasks of a mixed nature: they may require information recognition, image 
interpretation, or rule recognition, often by involving pictorial elements. The most frequently used types 
are ‘letters and numbers’ puzzles, letter grids, letter puzzles, ‘spiral’ puzzles, letterfaces, and ciphers. 
We can hide the names of characters in letter grids, to be found by following the letters according to the 
knight’s movement in chess. For a complete answer, the corresponding work’s title must also be 
provided. E.g. Chess Game. 

3.2.1 Chess Game  
Each of the grids below contains a name, which can be found by following the letters according to the 
knight’s movement in chess. Write your answers below the grids, then in 2–3 sentences, explain the 
given author’s concept of love! 

L A U  N R T  N O I 

S J U  I J D  C J O 

T L C  A Ó J  K A S 

…………….  …………….  ……………. 

name + concept of love: …………………………………………………………………………….……..…… 

name + concept of love: …………………………………………………………………………….……..…… 

name + concept of love: …………………………………………………………………………….……..…… 

3.3 Tasks focusing on reflection and assessment   
A characteristic group of tasks in the test sheets contain exercises that focus on analyzing relations, or 
on correcting incorrect information when detected. Tasks requiring problem-solving skills, logical 
thinking, and creative reworking include finding true or false statements, odd-one-outs, error correction, 
and comparisons. 

Analyzing relations and choosing true or false statements or answers can be relatively simple exercises 
when they only require marking statements as either true or false. The task becomes more complex 
when false statements must also be corrected, or when both relations must be explained or justified. 
Further complexity can be achieved if the analysis of relations is complemented by different tasks as in 
such a case, the final result depends on performing previous steps in the process correctly, e.g. one 
may have to combine the letter codes of the statements into a specific word, then explore the relations 
of that word. 

Error correction tasks may focus on the following: detecting and correcting incorrect information; 
correcting the incorrect title in a statement; correcting a given plot element; correcting nonsensical titles; 
disentangling mingled plots; rearranging mixed-up names; rearranging words from a sentence of poetry 
given in alphabetical order; disentangling mixed-up titles. 

Comparative tasks direct attention to discovering differences and similarities that may be present within 
a text or beyond it. Such tasks require not only problem-solving skills but also logical and systematic 
thinking. Tasks may feature the following: finding common elements: formulating the nature of 
connections between works and genres; finding common denominators of characters; describing the 
relationships between characters; comparing characters; comparing the nature of characters’ 
relationships; finding differences and similarities between an original work of literature and its rewritten 
version; finding differences and similarities between two related quotations, recognizing intertextual 
connections: finding the original work in a rewritten version; comparing two works of literature according 
to a given set of criteria. 

‘Odd-one-out’ tasks are based on critical and organization skills, as the aim of such tasks is to find 
common elements and identity differences, which usually also need to be justified. Such tasks also focus 
on testing various other knowledge areas (related to style and cultural history, an author’s oeuvre, texts, 
genres, or the author’s relationships). Such tasks are always labeled Odd-one-out in the test sheets due 
to their uniqueness and to make them easy to identify. These tasks may focus on the following: titles, 
writers, directors, characters; authors, artists working in related arts, genres; concepts, literary 
organizations, authors; titles of works, locations and persons related to an author’s biography, journals; 
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titles, characters, objects, locations; an array of motifs related to a given work of literature; titles, volume 
titles, genres, motifs related to different works, motifs within a single work. 

3.3.1 Odd-one-out 
Underline the item that does not fit in each line, and explain why. All items are of course connected to 
Attila József. 

a) Gyermekké tettél [You've made me a kid], Flóra [Flora], Altató [Lullaby], Mikor az uccán átment a 
kedves [When my dear one crossed the street] 
Explanation: …………………………..……….……………….…………………………………………. 

b) Budapest, Vienna, Paris, London 
Explanation: …………………………..…………….………….…………………………………………. 

c) Ödön Makai, Antal Horger, Gyula Illyés, Lajos Hatvany 
Explanation: …………………………..………………………..…………………………………………. 

3.4 Creative and productive exercises 
These exercises, characteristic of a reader-centered teaching of literature, comprise the most subjective 
tasks in the test sheet, as they focus on the creative processing, rethinking, and amending of texts; they 
constitute practical and creative writing exercises, demonstrating generic diversity. 

Tasks that require a shift between different genres can be considered stylistic and genre theoretical 
exercises, as in such tasks, students are required to transpose part of the text into a different genre (e.g. 
writing the diary of a character from a play, writing police news based on a ballad, creating the Facebook 
profile of a given character, or writing a character’s eulogy or their text messages). 

Each test sheet features one task based on the interconnections between different art forms, e.g. writing 
a monolog based on a photo. 

Creative and productive writing can involve incorporating certain predetermined words and phrases into 
the students’ own texts. Such tasks require the use of imagination and creativity, and may include the 
following: writing ‘one minute stories’; writing a portrait poem using a set of rhymes; copywriting 
(advertisement, poster, or flyer); writing a parody of a poem; writing a trailer for a work of literature (e.g. 
for a play); writing a speech in defense of or against characters in short stories; life coaching advice; 
writing found poetry: e.g. Found poetry. 

3.4.1 Found Poetry 
Craft a poem using found bits of poetry! Use all the below fragments from Miklós Radnóti’s poems in 
the order of your choice, and amend them, or complement them with your own poetic lines or phrases. 
Poems can be free verse or formal. When ready, try to define the genre of your found poem! 

Bits of poetry to use: 

a tücskös rét közepén [in the heart of the meadow singing with crickets], karmol folyton a bú [my nagging 
sadness], s nem menekül [he will not escape], álmatagon [dreamily], halovány hajnal [faint at dawn], 
mint kisértet [a phantom], az ég is émelyeg [even the sky is disgusted], pillangó gondolat [a fleeting, 
consoling thought], arany gőzök [golden vapours], nyurga mosolygás [the fleeting flash of her smile]. 

Your own poem: 

3.5 Complex exercises to improve problem-solving skills     
There are only a few tasks in the test sheets of the Legere contest that focus on one simple mental 
process; instead, most tasks involve different exercises that build on one another, mobilizing various 
thinking processes related to reading comprehension. Such exercises primarily focus on improving 
critical and problem-solving skills. 
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3.5.1 Two-step exercises  
Among others, the task called Anecdotes and gossip combine the thinking processes of interpretation 
and assessment: it connects certain characters with gossips or anecdotes, requiring relationship 
analysis. 

Anecdotes and Gossip 

In your readings, you would have seen how a piece of gossip or an anecdote could turn the lives of 
certain characters upside down. What was spoken of them – and what was the truth? 

Name of the character What others spoke of them What was the truth 

Márton Tereskey    

János Mikulik    

Sámuel Belinka    

3.5.2 Three-step exercises 
Three-step exercises involve a combination of two or three thinking processes. 

The task called Quotations, for example, require the searching and interpretation of information: in the 
first part of the task, contestants must identify the character in question based on a quotation, while in 
the second part, they must answer questions about who said the quoted text, to whom, and why. 

QUOTATIONS 

Who said the following quotations? Answer the rest of the questions as well. 

“Engem még nem szült meg senkise.” [No one has yet given me birth.] 
Who said it: …………………….…………………………………………………………………………. 
To whom? …………..…………………………………………………………………………………….. 
Why did they say it? ……………………………………...……………………………………...………. 
etc. 

3.5.3 Four-step exercises  
Four-step exercises also require the application of two or three strategies of reading comprehension in 
the same task. 

The processes of access and retrieval as well as interpretation and integration are featured, for example, 
in the task called Women in love. This task begins with deciphering a secret alphabet, followed by a 
description of the character whose name is deciphered; then the name of the author and the title of the 
work must be provided, and finally, the consequences of this attribute must be listed. 

Women in Love 

In your readings, you would have encountered different types of women in love. Each of these women 
has been assigned a characteristic attribute. First, decipher the attribute written in the secret alphabet, 
then provide the name of the character in question and the title of the corresponding work, and explain 
the consequences this attribute had in the text! 

Letters of the secret alphabet 

* @ # $ [ ] « » € ˃ ¤ 

A Á E É O Ó Ö Ő U Ú Ű 

 

® © ۞ “ ‛ • ‼ ! ? J L ← 

D F G K L M N NY R S SZ Z 
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Attribute of the first woman: 

“ « ! ! # ‛ • ¤ 

        

This attribute is characteristic of this woman: ........................................................................................... 

Author, title of work: ................................................................................................................................... 

Justification (why is this attribute characteristic of the woman in question? what consequences does this 
have in the text?): ...................................................................................................................................... 

Attribute of the second woman: 

© € ? © * ‼ ۞ [ J 

         

etc. 

3.5.4 Five-step exercises  
The most complex challenge is posed by five-step exercises; each test sheet contains one such task. 
These exercises feature not only the parallel operation of thought processes but also a more nuanced 
application of reading comprehension strategies. The task called Love and hate is a good example: the 
first part of the task focuses on identifying false statements, followed by the correction of errors, the 
finding of certain letters in the statements, combining these letters into the name of a character, and 
finally, describing the fate of the character in question. 

Love and Hate 

Decide whether the following statements are true or false, and circle the correct answer. Underline the 
erroneous word(s) in false statements, and correct them. 

a) Mamovka hated Jadviga because she found out she was cheating on her son, and she also 
grudged Jadviga’s share of the inheritance. TRUE or FALSE?  
Correction (if needed): ………………………..………………………………………………………… 

b) Ondris’ first relationship was with Lotte; later he courted Erzsi, followed by his liaison with Anci 
while he was married to Jadviga. TRUE or FALSE? 
Correction (if needed): ………………………..………………………………………………………… 

c) Ondris was loved not only by Jadviga (in her own way) but by Zsofka’s friend Ivka. TRUE or 
FALSE?  
Correction (if needed): ………………………..………………………………………………………… 

d) Anci loved altogether two men in her life: her fiancé and her master, yet she lost both of them, 
which unhinged her mind. She lost her fiancé to the war, while her master fired her on the request 
of his wife. TRUE or FALSE?  
Correction (if needed): ………………………..………………………………………………………… 

e) Jadviga loved her younger son Marci more because he was stronger and more spirited than his 
brother. TRUE or FALSE?  
Correction (if needed): ………………………..………………………………………………………… 

f) Gregor disliked Jadviga because he knew she was treating her husband ill. TRUE or FALSE? 
Correction (if needed): ………………………..………………………………………………………… 

g) Jadviga was suspicious of her daughter-in-law Marka because she was a far too poor girl. TRUE 
or FALSE?  
Correction (if needed): ………………………..………………………………………………………… 

Write down the following letters (consonants made up of two characters count as two letters): 
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1 First letter of the first word of the first false statement: …………………………………..……..…….. 
2 Last letter of the first word of the first true statement: ……………………………………….….….…. 
3 Second letter of the fifth word of the second false statement: ……………………………………….. 
4 Third letter of the sixth word of the second true statement: ……………………………….…….……. 
5 Fourth letter of the sixth word of the third false statement: …………………………………..……….. 

Which character’s name can be read together if you reorder the above letters? ……………….…… 
Why did they have a tragic fate? ………………………………………………………..…………….….. 

In order to successfully complete such complex tasks, contestants must be able to correctly interpret 
them, which already requires advanced reading comprehension skills. 

4 CONCLUSIONS 
To commemorate the tenth anniversary of the Legere Literary Contest, we have collected all the tasks 
from the contest in the volume Legere. Módszertani kézikönyv a modern irodalomtanításhoz [22]. The 
publication features 28 test sheets, which, in line with the methodology of PISA Tests, focus on tasks 
related to access and retrieval, interpretation and integration, and reflection and assessment, while also 
providing ample opportunity for exploring the creative dimensions of reading comprehension. What 
makes the contest unique is the fact that, in consultation with returning contestants and preparing 
teachers, it also reflects the particularities of the Hungarian-language teaching of literature in secondary 
schools in Slovakia, and that it aims to meet local needs in terms of both the selection of texts and the 
methodology of reading comprehension. From a methodological perspective, this is due to the specific 
pattern of task types developed over the years, which aims to improve reading comprehension through 
exercises adjusted to a contest-based environment. Based on the feedback from hundreds of 
contestants participating in the Legere Literary Contest, we find that systematic, text-centered analyses 
affect the attitudes of readers and make them more receptive to reading. 
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STIMULATING A DESIRE TO READ USING A CONTEMPORARY 
CHILDREN’S FABLE 

G. Petres Csizmadia 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
Experiential teaching of literature employs competence development-based structured play activities, 
active experiences and personal reading experiences, and is aimed at inspiring productive (co-)creation 
instead of the repetition of literary stories. As such, this approach emphasizes experience- and problem-
centeredness, and an associative, creative and productive teaching of literature, turning literature-
derived experiences into intellectual, cognitive and community experiences. Such an approach to the 
teaching of literature can lay an appropriate groundwork for stimulating the recipients’ desire to read, a 
prerequisite for developing reading skills and a means for gaining a high-level of literacy, which is 
considered a general life skill. In this paper, I offer an option for stimulating a desire to read, a basic 
requirement for the early development of literacy in primary school pupils, using the tools of experiential 
teaching of literature to inspire interactivity and textual production. The corpus used for textual analysis 
consists of a contemporary children’s fable, which is as close as possible to the potential target audience 
on both a thematic and a linguistic-poetical level. 

Keywords: desire to read, contemporary children’s fable, experience-based teaching of literature, 
primary school pupils. 

1 INTRODUCTION  
Experience- and play-based learning has been an important factor in education ever since the first 
appearance of alternative pedagogies. The education process referred to as ‘experiential learning’ by 
John Dewey is based on learning realized through engaging in activities, which generates personal 
experiences. Kurt Hahn further elaborated on the concept of experiential learning, giving rise to what he 
called “Experiential Therapy”; Hahn used the ‘outdoor’ method, and claimed that the goal of the process 
of education is not to convey theoretical knowledge but to develop competences through active 
experiences [1]. Experiential teaching of literature also subscribes to this view, which, instead of aiming 
at a reproduction of literary histories, stimulates “productive (co-)creation through aesthetic encounters” 
[2], and focuses on experience- and problem-centeredness as well as on an associative, creative and 
productive teaching of literature [3], thereby turning literature-derived experiences into intellectual, 
cognitive and community experiences [4]. Instead of “prosthetic texts” [2] or “textual masks” [4], that is, 
summaries of literary works written by third authors, experiential teaching of literature mobilizes the 
strategies of reception-centered textual interpretation [5], and stimulates the readers’ personal 
interpretations and individual productions inspired by literary works. Such an approach to the teaching 
of literature can lay an appropriate groundwork for stimulating the recipients’ desire to read, a 
prerequisite for developing reading skills [6] and a means for gaining a high-level of literacy, which is 
considered a general life skill [7]. In this paper, I offer an option for stimulating a desire to read, a basic 
requirement for the early development of literacy in primary school pupils, using the tools of experiential 
teaching of literature to inspire interactivity and textual production. 

2 METHODOLOGY – PREPARATIONS FOR STIMULATING A DESIRE TO READ 
According to research into the development of reading skills, one of the most obvious means to stimulate 
a desire to read in primary school pupils is to work with so called ‘gateway literature’, consisting primarily 
of contemporary works of children’s literature. Ágnes Hansági highlights that the language and 
worldview of contemporary works of children’s literature is closest to children “learning both the language 
and the world” [6]. Contemporary children’s literature takes the smallest possible linguistic, ideological 
and thematic distance and alienation from the recipients’ own reality, and therefore enables recipients 
to identify with the work in an almost frictionless manner [8], [9], [10]. 

When defining the corpus, an important decision is genre selection, as different types of texts require 
different textual processing strategies. For this paper, I opted for the opening chapter of Utazás 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4488



Dínómdánomba [A Journey to Dínomdánom] by Zoltán M. Kácsor [11], a contemporary Hungarian 
children’s fable aimed (primarily) at primary school pupils. In the process of acculturation of readers [12], 
processing novels plays a unique role, as depending on the length and structure of works to be analyzed 
in a single class [4], long prose works requires more thorough attention and a heightened sensitivity 
toward the description of connections from recipients. This is exactly why I consider it important to pay 
particular attention to introductory classes for long prose works in primary school as an introduction to 
the world of such works [13], and to process first chapters in inspiring ways, thereby stimulating the 
greatest possible desire and propensity for reading in pupils. 

3 RESULTS 

3.1 Introducing the Corpus   
The contemporary children’s fable Utazás Dínómdánomba [11], published by Kolibri Kiadó, is aimed at 
readers of primary school age, even those in Year 2. In contrast to more traditional dino-themed stories, 
this book features the world of Zabaszaurusz [Gobblesaurus] inhabited by docile dinosaurs and dragons. 
The work contains a well-balanced mixture of traditional elements of wondertales, literary tales and 
adventure novels as well as of the author’s original ideas, succinctly complementing it with playfulness 
and humor which appeal to children and adult readers alike. This is exactly the key of the light and 
naturally directed plot: the characters basically manifest their destinies according to the order of tales, 
yet the fable’s use of language and of devices like irony, parody, grotesque as well as various situational 
and character comedy turns this simple story into a layered family book. An interesting feature of these 
books is that the linguistic humor complementing instances of situational comedy not only operates 
through meaningful literary names typical of works of children’s literature (e.g. the constantly cawing 
crow is called “Káró, a komisz” [Carl, the Rascal]) but also by the thematization and parody of the use 
of language: most characters have some sort of speech impediment (lisp, rhotacism, sibilation). These 
speech sound disorders result in misunderstandings, playful and comic situations, the decoding of which 
is an important aspect of the experiential reception of the work. 

The plot follows the adventurous travels of four characters who slowly become friends: Rilex the T-Rex 
is a vegetarian dinosaur so docile that he1 allows Kunyi [Scrounge] the vulture to live in his mouth. This 
strange couple is later on joined by Barmol [Slash], a velociraptor suffering from tooth decay, and by 
Leiszút Feliszút [Shkedaddle], a lisping dragon. Based on folk tale stereotypes, this small group 
composed of dinosaurs, a vulture and a dragon primarily promises a cast of negative characters, yet in 
M. Kácsor’s tale, such roles are transcended: in spite of their scary exteriors and predatory lifestyles, 
these characters play positive roles. Moreover, one of the primary characters, Rilex, follows a so called 
morality of love: he is not only excessively docile and loving, but he also treats and tames those 
surrounding him, including his antagonists, with acceptance, peacefulness, and love. Instead of the folk 
tale ethic of a merit-based allocation of reward and punishment, the book focuses on the motif of 
forgiveness characteristic of contemporary children’s literature. Forgiveness and acceptance are 
devices deployed not only toward opponents but are also key to forging a connection among the 
protagonists: the story features characters with completely different mentalities and worldviews coming 
together, not unlike the community of characters inhabiting the Forest surrounding the Hundred Acre 
Wood. In a classroom setting, this common background knowledge can be built upon. 

The fable revolves around the theme of finding friends, a key theme in the lives of primary school pupils, 
which is gradually complemented by the overcoming of other challenges. Instead of some grand 
redeeming life goal, the protagonists first need to tackle comically banal and realistic problems (e.g. 
obtaining dentures for Barmol, who is slowly losing his teeth), but after leaving behind their safe home 
environment, the strange friends get into more and more serious and exciting adventures (some of which 
are potentially life-threatening). Thus, certain everyday characters become heroes, who are then forged 
into invincible champions by their everyday struggles. These everyday heroes can engage with 
contemporary child readers in a very direct way; therefore, these stories of acceptance brimming with 
adventures and humor can provide promising reading material for primary school pupils [14]. 

 
1 The story does not specify the gender of the characters, so in this paper, personal pronouns are used based on the gender of cast 

members dubbing each character in an animated film based on the story (https://2021.kaff.hu/hu/film-adatlap/313). In a Facebook 
post, even the author leaves the question of gender open, see here: https://www.facebook.com/mkacsor/videos/utaz%C3%A1s-
d%C3%ADn%C3%B3md%C3%A1nomba-az-%C3%BAt-legislegeleje/900891610376696. 
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3.2 Teething Problems at the Beginning of a Story  
The following section contains a variation for a staggered reading of the first chapter of the contemporary 
children’s fable Utazás Dínómdánomba by Zoltán M. Kácsor, intended as a methodological guide. For 
preparing the exercises, I also made use of the book’s illustrations, created by Judit Kecskés. Further 
processing of the story can be performed stage by stage, with each stage consisting of a few chapters. 
Individual stages can be read at home, in daycare, or in reading class, the processing of the text is 
however definitely recommended as a common, in-class activity. The introduction to and familiarization 
with the story should take up a double reading class so as to sufficiently pique the children’s curiosity 
and interest. In the introductory class, we tend to focus more than usual on the constructive pedagogy-
informed phase of attunement [5], and we pay particular attention to specifying expectations regarding 
places and characters. This is followed by a staggered reading of the first chapter, throughout which 
individual exercises continuously reflect on one another and on previously articulated expectations for 
readers. 

3.2.1 QUIZ (worksheet for individual work)   
Various animals hid in this crossword puzzle. Decipher the definitions and write the name of the 
respective animal in question into the horizontal lines of the puzzle. If done correctly, the vertical line in 
orange will contain the name of a special place. Write the solution on the line under the puzzle! 

Consonants made up of two characters should be written in one box. Do not write anything in the boxes 
containing numerals. 

1 A hoofed animal that lives in the woods and loves mud baths 
2 An undulating animal with a hissing sound 
3 Extinct, gigantic prehistoric animal 
4 Bird of prey with pointed talons and a hooked beak 
5 A draught animal smaller than a horse 
6 A songbird resembling a sparrow that lives next to water 
7 A reptile-like creature from folk tales, known for kidnapping princesses 
8 A marsupial that moves by jumping on its two hind legs 
9 Another marsupial feeding on eucalypt leaves 
10 The animal that resembles humans the most 

 
SOLUTION:  ………………………………….……………………………………………… 

The crossword puzzle contains the name of a “tastily special site,” that is, that of a place in the fable, 
where we can also take a fantasy trip through Zoltán M. Kácsor’s book. Are you ready? Then let’s go! 
(The teacher shows the book to the pupils and distributes copies.) 

3.2.2 Diction Based on the Title (frontal discussion) 
Let’s explore the book’s title together. Which words can you identify in this strange place name? If you 
pay close attention, you can also find the name of a mythical creature in the title. Which one could it be? 

4490



How could it be connected to the place mentioned in the title? Based on its name, what do you think this 
place could be like? Discuss your ideas together! 

3.2.3 Map Exploration (map processing in small groups) 
Look at the map of the locations in the book! 

 
Source: Zoltán M. Kácsor and Judit Kecskés. Utazás Dínómdánomba. Kolibri, Budapest, 2017, p. 2. 

Illustration by Judit Kecskés [adapted by the author]. 

The map shows the names of the places we are going to visit in the upcoming story, written in “dino 
language.” Form groups, with each group taking a copy of the map. “Translate” the place names in the 
map, then stick the Hungarian translation over the names written in dino language.  

A guide to translating dino language: 

 

3.2.4 Prediction about the Characters (individual creative writing exercise and frontal discussion) 
a) In the upcoming story, two characters, Rilex the T-Rex and Kunyi the vulture are traveling to 

Dínómdánom. Before properly introducing them, try to imagine what their personalities may be 
like! Complete the sentences below. 
I think Rilex ……………………….…………...……………………………….………………………...… 
I think Kunyi ………………..………………….……………..…………………………………………….. 

b) What relationship you think they may have? Write down your forecasts in a single sentence, then 
also write down why you think it is so. 

c) Based on the pictures, try to guess where Rilex and Kunyi live! 
Rilex lives here: 
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Source: Zoltán M. Kácsor and Judit Kecskés. Utazás Dínómdánomba. Kolibri, Budapest, 2017, p. 65. 

Illustration by Judit Kecskés. 

I think Rilex lives …..………………….………………………………… (where?). 
Kunyi lives here: 

  
Source: Zoltán M. Kácsor and Judit Kecskés. Utazás Dínómdánomba. Kolibri, Budapest, 2017,  

p. 164. Illustration by Judit Kecskés. 

I think Kunyi lives …….………………….……………………………… (where?). 
Discuss any common features these two places may have. 

3.2.5 Reading – Stage 1 (demonstrative reading by the teacher, the pupils perform a 
consecutive reading) 

Read the beginning of the book’s first chapter. 

Rilex the T-Rex lived in a remote cave among Dínódombok [Dino Hills], in a secluded spot on Szaurusz-
szigetek [Saurus Islands]. With his enormous teeth and bloodthirsty visage, he looked so terrifying that 
nobody dared go near him. His only friend was Kunyi the vulture, who lived in Rilex’s mouth. The tiny 
bird moved in there because she heard that Tyrannosaurus tend to be constantly gobbling down meat, 
and their teeth are always decorated by mouthwatering bits of sausage, salami, and ham. Rilex however 
was unlike your average T-Rex. 

‘Decaying frog’s legs for dinner – again’, the tiny vulture kept complaining. Rilex barely ate any meat, so 
Kunyi often remained hungry. 

‘You could really take down a big Triceratops, like other, normal T-Rexes do’, she prodded Rilex. 
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But the T-Rex was adamant. Instead, he built a large garden where he planted vegetables, fruit trees, 
and grapevines. 

‘I’ve already told you, Kunyi’, he lectured the tiny vulture, ‘if you stay at mine, then you’ll have to make 
do with carrion, or with grapes, apples, and nuts. Because I don’t want to hurt anyone, not even a fly. 

Kunyi had to realize that such was her luck that she moved into the mouth of probably the only peaceful 
Tyrannosaurus rex in the entire world. Yet, she was far too lazy to move out now. 

Look back at your predictions based on the title in Exercise 2, and compare your ideas to what is written 
in the story. Whose prediction came closest to it? 

3.2.6 Drawing (individual creative drawing and creative writing)   
Based on what we read, draw pictures of Rilex and Kunyi! 

Rilex: Kunyi: 

 

 

 

 

 

 

 

 

Who do you think is the stronger personality? Explain your answers! 

3.2.7 Reading and Prediction – Stage 2 (reading aloud in groups, using a guided group 
reading technique where pupils stop or resume reading when the teacher touches 
their shoulder; creative writing; frontal discussion)  

Continue reading the story. 

Rilex the T-Rex had other issues, too: he cried about it at least twice every day. 

‘Why don’t the other dinosaurs want to be my friends?’, he lamented. 

‘Because of those gigantic and terrifying teeth of yours’, Kunyi replied. 

‘But what am I supposed to do about them if they grew so big? 

‘You eat so little, you might as well could pull them out’, the tiny vulture called out. ‘Had you had no 
teeth, I’m sure nobody would be afraid of you.’ She then shut the door, that is, Rilex’s mouth, behind 
her. 

Kunyi was of course mad with the T-Rex, but she was only joking. Rilex, however, could not stop thinking 
about it. One day, the enormous T-Rex buckled up and indeed extracted some of his terrifying teeth. He 
then glanced at the surface of a nearby pond called Tirexláb [T-Rex Foot], which he used both as a 
washbasin and a mirror, and a much friendlier Tyrannosaurus rex was smiling back at him. Rilex was 
so happy that he wanted to set off immediately to find friends, now that he had fewer teeth. He began 
packing: he took out his huge crocodile skin suitcase and stuffed it with days’ worth of vegetables, fruits 
as well as decaying frogs’ legs. In the morning, however, … 

How do you think the last sentence ends? Write down your guess! 

In the morning, however, …………………………………………………………………………..............……. 

Read out your answers! Compare them to the way the sentence ends in the story. 

In the book, the partial sentence above ends this way: In the morning, however, he found that he grew 
new teeth instead of the ones he pulled out. 

Discuss: why do you think Rilex grew new teeth? Can you grow new teeth, too? 
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3.2.8 Brainstorming and Dramatization (work in small groups, creating a graphic organizer; 
dramatization; frontal discussion) 

a) What are the two problems Rilex is facing? Which one of these is more serious? Together, collect 
your ideas in a poster about what advice you would give Rilex to resolve his main problem. 
Rilex’s problems: ……………………………………………………………………. 

 
b) Each group should select the idea they consider the best, and create a small scene about how 

Rilex reacts to the advice you offer. Those watching the scene should then discuss whether they 
think Rilex could use the advice or not. 

c) Read what advice Kunyi gave to Rilex. 

‘Then maybe you should burr them [i.e. his teeth]’, Kunyi advised, whose ears were already 
aching from Rilex’s permanent crying. ‘Such a hulk of a dinosaur, and so much bawling… 
Compare Kunyi’s advice to your own. Discuss how you think the story might continue after that. 

3.2.9 Reading – Stage 3 (reading aloud in groups using a round robin reading technique) 
Continue reading the first chapter together. 

In the next few weeks, Rilex learned almost everything about dentistry. However, his robust T-Rex teeth 
withstood everything: they shrugged off boring, chiseling, burring, and breaking, even erasing. He finally 
gave up, sat down on the bank of Tirexláb pond and wept inconsolably. 

‘I’ll never have any friends! 

‘Do I not count for anything now?’, Kunyi asked sharply. 

‘No offense, dear Kunyi, but I also want dinosaur friends! 

Kunyi was just about to reply something along the lines of “I also want a number of things, yet …”, when 
all of a sudden she fell silent. A few meters away from them, she spotted an unknown dinosaur. No 
unfamiliar dinosaur has set foot in their garden for years; in fact, not even familiar ones. Kunyi cried out 
to Rilex happily: 

‘Here, there’s a dino for you to make friends with! 

3.2.10 Prediction (creative writing, individual work) 
What do you think Rilex and Kunyi are thinking to themselves? Everyone should choose one of the two 
characters, and write down, in the first person, what they might have thought when the new dinosaur 
stumbled upon them. 

3.2.11 Homework (individual reading exercise) 
Read chapters 2–5 of the children’s fable. At the beginning of the next class, we will discuss what Rilex 
and Kunyi thought and did in the rest of the story, and we compare it to the pieces of creative writing 
created by the pupils. 
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4 CONCLUSIONS 
This can be facilitated through the use of interactive techniques supporting experiential reading 
comprehension; in this paper I employ the method of staggered reading. This technique involves 
repeated breaks in the reading process to accommodate interpretative discussions and interactive 
exercises. These breaks serve, on the one hand, to keep the pupils engaged and, on the other hand, 
offer an opportunity for a more intense exploration of each part of the text [5]. Andrea G. Gődény writes 
that this method is a great way to transition toward the integration of heard and read texts, and as such, 
can be particularly effective for reading comprehension for primary school pupils [15]. While preparing 
for staggered reading, I made sure to encompass each level of literacy: the exercises are designed to 
focus not only on exploring the superficial level (facts, information, and concepts) but on activating deep 
(autonomous thinking, internal dialogue, asking questions) and transferring knowledge (constructs) as 
well [7]. 
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ONLINE DOCUMENTATION FOR A BIOSTATISTICS COURSE USING 
MODERN TECHNOLOGY 

J.P. Cruz, A. Freitas 
University of Aveiro (PORTUGAL) 

Abstract 
In the last three years, the first author has been producing an online documentation to be applied on a 
Biostatistics course in a public university, to make the study of this subject more dynamic. The target 
students come from Biology, Geology and Biology, and Marine Sciences degrees. The main goal is to 
increase the study motivation outside classes offering better study support and providing a means to 
share new explanations online easily and quickly about subjects when certain frequently asked 
questions arise. This online material comes to complement traditional paper material such as 
PowerPoint prints and book of exercises. 

Several sections of this online documentation have been improved and continuously updated with 
particular focus on online exercises, and more explanations in conceptual parts. For instance, during 
the last semester of classes (February-June/2021), several parts of a section titled "How to use..." and 
related to instructions to execute simple exploratory statistical analysis using graphical calculators and 
R language (also used as a calculator), were incorporated and improved. 

In the last class semester, and right at the beginning and for a total of 180 students, the online 
documentation was made available in a website (http://sweet.ua.pt/pedrocruz/bioestatistica/ - in 
Portuguese). To evaluate the success of this initiative among students, an anonymous inquiry was 
carried out after final grades have been released. Due to the reduced number of responses (31 
students), a semi-structure interview was also carried out a few students which were selected for 
claiming that they collected the document online. An important conclusion is that the online 
documentation should continue but also be improved. 

Another goal was to keep a low time cost and effort to produce the online documentation. We have 
used Sphinx markup system that has proved its value in the community of Python programming 
language. In fact, a huge documentation of scientific computer libraries has been written online in this 
way. As for other markup systems, there is the possibility of producing documentation for printing with 
little extra effort. 

Keywords: online documentation-based learning, statistics, Sphinx markup system. 

1 INTRODUCTION  
The "World Wide Web" (Tim Berners-Lee, 1989 [1,2]) refers to interlinked documents by the so-called 
hyperlinks being the Wikipedia a well-known and well managed online encyclopedia system based on 
hyperlinks, where anyone can edit. 

The Biostatistics course, at University of Aveiro, taught in Portuguese, started in 2010. Like most of 
university courses, study materials are the traditional PowerPoints for classes and a book of exercises. 
These materials start gaining form in 2010 when the subject started. These printed materials have 
evolved in first years and now course contents are stable with details that fulfil interests of most 
students.  

Naturally, Wikipedia has entries with statistical contents, in Portuguese, but students usually want 
more focus on what is being under examination in their study materials.  

The idea of creating “online documentation” for Biostatistics, with hyperlinks, appeared to capture all 
sorts of questions and answers from students to teachers. These interactions are mainly of the form 
"how do I do this?" and occur in classes or by email. Those questions are about exercises that were 
not always explicit given in class notes. Also, teachers receive questions of technical context like "How 
to do this in my calculator?" because using a graphical calculators or R system (for statistics) is 
compulsory. To help students to easily find answers, that are in the www “jungle”, came the idea of an 
online documentation were students can find information in a structured way. By that time, a nice 
software (Sphinx [3], see technical section) called the attention of the first author by stating "Cheers for 
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a great tool that actually makes programmers want to write documentation!". With the start of the 
19/20 pandemic the goal became stronger as the efforts to give students, at home, a complement to 
printed materials. Of course, there several other websites linked to universities courses, mainly in 
English language, and online education platforms but a dedicated online course will be preferably 
allowing focus on contents with Portuguese language. 

The created online documentation is not (yet) a full “online learning course” [8] but a companion tool 
for students to autonomously find their answers and for teachers to easily give clues of what to read 
and were. 

The target students come from Biology, Geology and Biology, and Marine Sciences degrees forming a 
group of 180 students distributed by two teachers (2020/2021). The course, in 2020/2021, was given 
mostly in live class. 

2 METHODOLOGY 
We follow a noninvasive methodological style: not heavily spread online documentation. A single 
hyperlink to the “online documentation” was made available in Biostatistics Moodle eLearning platform 
[4]. The platform is the landing webpage where students can find information of the course. The link 
points directly to the graphical calculators section of the “online documentation” that contains 
dedicated instructions to their use in the course. We thought that this information is the most sought. A 
second way to spread the “online documentation” was by email or MS Team chats. When a student 
asks something, a hyperlink is sent with information that the teacher think is useful. These two 
propagation methods were used in the second semester of 2020/2021 academic year. Communication 
by email, during the pandemic, was the preferable mean of communication outside the live classes. 

We have used “Google Analytics” [5] to collect global usage statistics. In the Results section we 
provide a summary of number of accesses, length in pages and country percentage of users. 

An inquiry, after last examination, was sent to students to acquire information of certain important 
aspects of the “online documentation”. Since only 31 students have answered, a semi-structured 
interview was also carried with 3 students that gently answered our call.  

To better understand the Google Analytics statistics, inquiring and semi-structured interview contents 
we first show what we have offered to students in the online documentation (freely available). 

2.1 What are we offering to students? 
As stated in abstract, one goal was offering a better study support and providing a means to share 
new explanations easily and quickly (via email, MS Teams or in class) when certain frequently asked 
questions arise. To do this, the “online documentation” has the following items described next. 

A table of contents with pull-down menus with detailed subtopics. It can be seen main topics (in 
black background) and an open topic “distribuições frequentes” with open subtopics. 

 

Visual appealing elements. Each page contains well drawn elements as they are necessary when 
mathematics is present: a nice mathematical notation, visual appealing tables and graphics, most of 
webpages have a subindex, lots of hyperlinks to easy the navigation between concepts. In the 
example below, we see a textual link in color, math notation from MathJAX [6], and a call for special 
attention “Dica” in green. The image at right side contains a nice rendering of R system instruction. 
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A search box.  Instead of walking in the table of contents, a search box tried to offer the user a direct 
link to the compiled information inside the website.  

 

Contents about statistical concepts, with examples and procedures for R system and graphical 
calculator. The approach of the documentation is the same as a standard book, concepts with 
increasing levels of complexity with examples and also instructions for R software and graphical 
calculators. 

 

Exercises with reading suggestions or solved exercises. The image shows a sub question and its 
reading suggestion and solution (sometimes containing the full answer). 

 

3 RESULTS 
This section presents the “Google Analytics” basic statistical indicators, inquiry results and the 
important aspects from the three interviews. 

During the semester, many emails were answered using replies with links to online documentation. In 
general, every reply was well acknowledged by students confirming one goals of online 
documentation: make easy to provide answers without having to repeat explanations. 
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By the time the second semester examinations were ending, in the starting of the summertime, an 
anonymous inquiry about online documentation and course framework were conducted (using google 
forms). Only 31 of 180 students of the course had answered. Because of that, a semi-structured 
interview was also carried out and only 3 students share their time with us.  

The inquiry had 16 questions to be answered in 5-point Likert scale (numerical results and graphics 
were attached at the end). In the following paragraphs we interpret the results of the 31 answers and 
consider levels 4 and 5 as satisfactory. However, levels 1, 2 or 3 reveals that the situation must be 
analyzed in subsequent work.  

3.1 How do you feel doing statistics? 
To the question "Do you enjoy doing descriptive statistical treatment of data?" approximately 71% 
answered satisfactory and 90% valued doing the statistical inference (and not only descriptive 
treatment).  

Considering that only a small fraction of all students answered the inquiry then these numbers suggest 
a possible problem of motivation in the course. Authors think that giving projects for statistical analysis 
is a next step to follow as it was well received by students in the past [7]. 

3.2 About the online documentation elements 
Most students (93.5%) have consulted the online documentation in a useful manner, at least once. We 
will proceed with the analysis because online documentation could be useful. 

Several aspects of the online documentation were presented in the last section and now we analyze 
results of some items: 

• Table of contents: 93.1% of 31 students are satisfied. The organization of the table of contents 
and pull-down menus with subtopics is satisfactory. 

• Search box: only 44.8% of 31 students are satisfied. Probably a better search technology could 
be necessary but since the table of contents is working this is not a priority. 

• Quality of texts, concept explanations and procedures: 75.8% of 31 students are satisfied. This 
percentage value suggests the need to improve documentation.  

• Satisfaction with graphical calculator instructions: 82,7% of 31 students are satisfied. It can be 
improved but is satisfactory because many students are using this resource. Since many of 
them study in groups then information will easily spread by students teaching their mates. 

3.3 About exercises being online 
During 19/20 and 20/21 almost all printed exercises were put online with sections to conduct the study. 
Two questions about this topic were: 

• Study exercises could be only in online format: 82,7% of 31 students are satisfied. This value 
reinforces some usefulness of online documentation. 

• The “online documentation” offers hyperlinks to required concepts to understand solution for 
each exercise. Students were questioned about two possibilities: these previous concepts 
(referenced by hyperlinks) should be before seeing full solution (51%) or in the middle of the full 
solution (49%). Since these percentages are well balanced our conclusion is that one should 
maintain both methods. 

• The number of exercises is satisfactory: 89.7% of 31 students are satisfied. From our small 
sample size, that answered this survey, we could conclude the number is satisfactory but a 
more rigorous study with all students must be done considering that many could lack motivation 
by many factors.  

3.4 About motivation to write online documentation 
One student suggested that students could help improve documentation. The question was inspired by 
this idea but in this inquiry, possibly only that student answered satisfactory (level 4 or 5) (3.6% of 31). 
However, 32% answered level 3 opening this possibility but it's not a priority. We can consider putting 
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this as an evaluated work like others that contribute to their final grade. In fact, in previous year few 
students contributed with calculated instructions. 

3.5 Semi-structured interviews 
Even the short number of interviews we gather useful information as presented next. 

Question 1: “Did you used online documentation?” It is used as a complement to slides and exercises, 
before searching for teacher help. A student said also tried to find a proper book but he quit. 

Question 2: “How did you use online documentation?” Class slides contains all concepts but 
sometimes they check for more details since slides could be more “abstract”. Online solved exercises 
were also consulted. 

Question 3: “What’s your preference: only ‘apply rules’ or know more background of why to apply 
them?” Students did enjoy the application of rules without too much explanation because they get 
confused. However, a starting explanation is a good step to do. 

Question 4: “Does the online documentation enhances cooperative learning?” No, online 
documentation is not enough. 

Few other questions were vaguely answered but the from free talk several important aspects follow. 

• Students don’t like to bother teachers in first place, they tend to ask help from mates; they used 
small groups in whatsapp. 

• Many students were invited to apply Biostatistics inferential knowledge in another subject. The 
majority did not do that effort. 

• A student mentions difficult in interpreting correctly the problem at hand. 

• Students focus on their approval in the course and also to get a bigger classification, they are 
not so focused in learning theoretical aspects. 

• Students use Excel in another related course. 

3.6 Online documentation usage statistics 
The following figures presents the number of different users accessing the online documentation over 
the second semester and also the mean minutes in the selected webpages. Values range from 80 
different users to almost 190 different users (recall the universe of 180 students in the Biostatistics 
course). Overall mean minutes in the consulted webpages were 3:19 in the selected range. The red 
lines marks the five weeks of evaluation (five moments for each student with examination in his class 
period). Dates range from March 10 to March 24 of 2021. Weeks of examination were April 5 – 9, April 
19 to 23, May 10 to 14, May 31 to June 4 and June 21 to 24 of 2021. 

 
Figure Number of different users using online documentation by day (scale from 80 to 190 different users)  

 
Figure Mean time in consulted webpages by day (scale from 0min to 10min) 

Both figures suggest the students search for the online documentation, considering the peaks at 
examination days, and that they effectively use it, considering the mean time in webpages of online 
documentation. It was possible to see, from statistics from Aveiro city (were university is located), that 
the average time in pages was 11 minutes. 

One can see a reduction in the number of users. The number of different students consulting the 
website decreased clearly before third examination. Several possibilities of explaining this drop out 
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should be checked in future like economic reasons, lack of basic mathematical preparation and 
motivation. 

Before second evaluation there is a peak. That is when they had to use calculators intensively in 
classes.  

This online documentation is worldwide open so other Portuguese speaking countries can have 
benefit. As shown in next figure, Brazil presents the highest group of users after Portugal and 
Portuguese speaking countries only seldom visit the webpages. 

 

4 CONCLUSIONS 
Only a small fraction of enrolled students answered the inquiry presented in this work and, from these, 
only 70% of them say they enjoyed doing descriptive statistics. Authors consider these numbers as a 
possible warning of the problem of motivation in the course. Introducing group projects for application 
of statistics to datasets will probably help the motivation score for the course (not only tests every two 
weeks).  

About the online documentation presented we collected information inclining to its usefulness, the 
table of contents is well organized and the graphical calculator instructions is presented in a 
satisfactory way. Study exercises in online format are welcomed by students so its notes about 
prerequisites with hyperlinks to concepts.  

This research shows that more effort must be given to improve the quality of texts explaining concepts 
and driven by that more exercises considering helping more clear explanations about concepts.  

During semester, more concern must be taken to prevent drop out in what is the teachers reach like 
lack of basic mathematical preparation and motivation. 
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Abstract 
This study contributes to a research on Quality in Education that examines what possibilities now exist 
for schools to reinvent and innovate using technology-based systems as part of the equation. It is 
speculated that the pandemic has changed the future of work emphasizing hybrid solutions and 
networking. The purpose of this paper is to present findings from phase two of the qualitative case 
study to examine what happened to a private school when it adapted it’s educational programming 
using technology-supported systems to innovate and maintain attractive quality education.  
Keywords: Innovation, technology, attractive quality, educational development. 

1 INTRODUCTION 
Leading organizations in a globally connected, internet-based age is complex and challenging leaders 
to develop internal systems and structures that are more flexible and responsive. New organizational 
systems need to meet customer needs, while being grounded and stable for building the kinds of 
healthy work environments that invite innovation and creativity to support sustainable quality 
development (Snyder, et al 2018). Uhl-Bien and Arena (2018) suggest one of the biggest challenges 
for leaders today is how to “position and enable organizations and people for adaptability in the face of 
increasingly dynamic and demanding environments” (p1). Kim and Mauborgne (2015) argue that the 
organization itself is no longer the unit of analysis, but rather, it is the strategic moves, with managerial 
actions and decisions involved in making moves, that determines how well an organization adapts 
continuously to rapid and complex change.  

Evidence is now emerging about the power of the human network as an important ingredient to help 
build adaptive responsive systems that are fluid, interactive, and transparent to meet the complexity 
that surrounds organizations today (Snyder and Snyder, 2021). A human networked organization is 
built on a systems approach to designing and leading work processes. Human networks emerge and 
are sustained from a unifying purpose, along with independent and voluntary links, and with multiple 
leaders (Barabasi, 2016). The unifying purpose, systems of work, processes, values, and procedures 
are all central to consistency across the network. These vital features prompt new pathways to open 
and enhance life within the network and have the potential to advance organizations and leaders into a 
new paradigm for leading complex systems. As well, leadership in a network system is shared by 
multiple leaders, which suggests a need to better understand leadership development in the context of 
network systems that design and achieve quality in remote work environments.  

The COVID-19 pandemic has introduced chaos in a myriad of forms throughout the global community. 
In education, school leaders, teachers, parents, and students have had little choice but to forge new 
ways of learning and teaching. They had to rapidly adapt to the changes in technology, work 
structures, and learning configurations, quite literally on a dime, while also maintaining the emotional 
and physical wellbeing of themselves, their families, and their students. This has presented a unique 
opportunity for schools to embrace the disequilibrium caused by the global pandemic to reimagine, 
reinvent, and rethink, how we want to teach and learn in this day and age, but with an eye to the 
future. Leadership guru, Peter Drucker, famously said, “The greatest danger in times of turbulence is 
not the turbulence; it is to act with yesterday’s logic.” Waiting for this pandemic to be over to return to 
how schools used to teach is no longer a viable option. Instead, lessons learned from the COVID crisis 
should steer innovation in schools towards a more sustainable and globally minded model of teaching 
and learning. It is the belief of the authors that the pandemic could be the catalyst for change that 
education has so needed over the last fifty years.  
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In 2020, we conducted a study of a private school in Tampa Florida focusing on “leading during a 
pandemic”, which has since been published (Snyder & Snyder, 2021). Of interest was to understand 
how leaders create strong internal systems of work that are based on interdependent functions 
connected around a common purpose and set of values. The study was a qualitative ethnography, 
made possible through our long-term professional relationship with the school, which provided us 
access to explore more deeply the culture of leadership and change. In this case example, we saw 
how lessons from the sciences provided a framework for unleashing the mind-shift to see the school 
as a living and growing system. As well, key functions and routines were in place that created 
conditions for both adaptability and resilience (Suarez & Mortes, 2020). Seven quality management-
based system functions were drawn upon by the leadership throughout the planning phases. Among 
the functions were: strategic leadership, cooperative work system, professional learning system, 
21stcentury curriculum, student learning system, and global learning system, each connected by the 
core purpose of the school, which is to prepare students as competent and caring global citizens.  

During this initial study the school was working on a new “back-to-school plan” to develop a more 
sustainable model for schooling over the coming year, based on a hybrid solution of classroom-based 
and remote student learning. We continued to follow the school during the Pandemic year and 
observed innovations in teaching and learning as a result of the hybrid model. Moreover, we 
recognized that the school’s response to the disequilibrium caused by the pandemic was potentially 
creating more value for the stakeholders enhancing the attractive quality for students, parents, 
teachers and the community. This is evident by enrollment data showing the highest number of 
students ever (Niche.com, 2021). It is conceivable to surmise this is in part to do with increased 
perceived value (Zeithaml, 1988) of the school program, the attractive quality (Lilja & Wiklund, 2007) 
experienced by families throughout the pandemic, and the ability of the staff to embrace the 
disequilibrium using instructional technology in ways not previously imagined (Snyder, et. al. 2008).  

The purpose of this paper is to present findings from phase two of the qualitative case study to 
examine what happened to the school during the hybrid model phase. If the particular focus is to 
understand the ways in which teaching and learning were impacted by the hybrid model, and potential 
implications this has for sustainable quality development and transformation of schooling. This study 
contributes to a research on Quality in Education. It is speculated that the pandemic has changed the 
future of work emphasizing hybrid solutions and networking. Understanding how distance education or 
hybrid models can be sustainable at the K-12 level is therefore of relevance to better prepare youth for 
a future world of work and sustainable development.  

1.1 Quality Management and Systems Thinking as a Theoretical Lens 
Quality management, chaos and complexity theory, systems thinking are all used in this study as a 
lens through which to examine the deeper complexities of innovation in education to sustain quality. 
Quality management as an approach to organisational development aims to provide products and 
services that meet and exceed the needs of it’s and customers (Deming, 1986). The concept of 
customer value (Setijono, 2007) is a cornerstone of quality management with a growing interest in 
attractive quality (Kano, et al, 1984) as an approach to designing responsive programs and services 
that address the complexities of leading organisations toward sustainable quality development. Quality 
management principles have been combined with systems thinking and chaos and complexity theory 
to suggest a more sustainable approach to leading and transforming schools (Snyder, et al. 2008). 
Snyder & Snyder (2021), suggest that innovating toward sustainable quality education requires a 
paradigm shift in what it means to organize and lead schools as a living system. They define 
Sustainability as the responsiveness of a living system to changes in the environment. Creating 
sustainable conditions for work requires a departure from isolation in any form, which assumes a 
fundamental shift toward systems thinking, fostering human networks through which energy systems 
self-organise to invent, innovate and sustain. Moreover, they suggest that values are drivers that keep 
adaptation in line with future goals, while the structures provide a framework for improvisation and 
innovation. To merely change structure, without being grounded in a set of values, places 
organisations at risk of failure (Mårtensson, et al. 2019). It is the inter-play between structure and 
culture that creates the conditions for leading sustainable quality development in today’s society.  

These combined theoretical perspectives have practical implications for helping advance education 
into a more sustainable system of innovation to foster transformation. Innovation in education as a 
transformative device is often superficial, or incremental leading to short-lived interventions (Bocconi 
et al, 2013). Transformation in schools requires an innovative shift in how we think about learning, 
teaching, new media, as well as the organization around teaching and learning (Fischer, et al, 2020). 
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Drucker (1998) suggests that there are three main ingredients to innovation as a transformative praxis: 
focus on mission, definition of significant results, and rigorous assessment. Senge (1998) suggests 
that together, these three elements form the discipline of innovation, which when connected provide 
people with the foundations for collective learning that is essential for transformation.  

1.2 The Digital Culture and Educational Transformation 
The pandemic has catapulted us as individuals and nations into a new mode of work that is shaped by 
hybrid and remote communication. Remote and hybrid organizational forms are first and foremost 
structural, suggesting a change in the location of work, and a dispersion of people and tasks. 
Questions are now being asked about how these work forms can be integrated into the culture of 
organizational life, and what are the implications for leading and organizing complex adaptive systems 
to sustain quality development? Snyder (2015) suggests that understanding technology and 
organizational culture is complex. In her theoretical model of the digital culture, she posits that 
technology is not merely a functional device reserved for communicating, storing or retrieving 
information. There is an interactive nature, social in character that needs to be considered and 
understood. The presence of technology, in our lives today has become an actor, impacting the way in 
which we interact, think, perceive, and give meaning to our work. The digital culture model (figure 1) is 
based on a system’s view that recognizes the interaction and interdependence of four dimensions: 
communication, organizational systems, knowledge development and technology. The Communication 
dimension represents human exchange that takes place through technology, including written, spoken 
and visual forms. The technology dimension represents digital media that is supports any combination 
of visual, auditory or text-based communication. The knowledge dimension represents forms of 
exchange that support the sharing and building of ideas i.e. collaboration, social networks, 
communities of practice, online mentoring forums. The organizational systems dimensions represents 
identity, structure and culture that are supported in a work place by communication technology for 
example, distributed work teams, open landscape offices, norms, values, behaviors, codes of conduct, 
trust. 

 
Figure 1 – The Digital Culture, Snyder 2015 

2 METHODOLOGY 
The research presented in this paper is part of an ongoing qualitative study of a private school in the U.S 
to explore, examine and understand the complexities of leading and developing quality in education. This 
study was initiated based on a long-term professional relationship between us as researchers and the 
school leadership team. The study is designed based on an ethnographic approach combined with 
action research. This combined methodology reflects the role and position of the authors to the school. 
The lead author is a University-based researcher who has been studying the school for the past three 
years as a digital ethnographer. The second author is one of three school principals and a doctoral 
student who is examining the phenomenon of attractive quality and innovation based on an action 
research method. The third researcher is a retired University-based researcher who has been engaged 
with the school as both researcher and educational expert focused on transforming schools into global 
learning centers. 
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2.1 Data Collection 
Findings presented in this paper were derived from interview, focus groups, and document analysis. The 
focus groups were conducted by the university-based researchers and the school-based researcher. 
Individual interviews were conducted by the external researcher for purposes of convenience. 
Respondents were selected based on their role in the school and availability. Two separate focus groups 
were conducted, including four division leaders from the elementary school, one early-childhood teacher, 
and the principal of the middle school. A second focus group was conducted with four teachers from the 
middle school and the principal of the middle school. Two one-to-one interviews were conducted with a 
teacher from the pre-school, and a science teacher from the middle school. All persons were contacted 
via email, in which the purpose of the study and the research questions were presented. Permission to 
conduct this study was given by the leadership of the school. Access to key informants was established 
through the leadership team, and consent to participate in the study was secured prior to interviews. Two 
documents were accessed: The “back-to-school plan” and the “Corbett Prep Family Remote Learning 
Plan” to provide background information about the remote-hybrid learning model designed by the school 
in summer 2020. Data from two quality assessment measures were also included: 1) the Contentment 
Foundation (Contentment.org, 2021) provided evidence of employee well-being and 2) the MAP data 
provided information about student success, both of which are determined to be quality indicators.  

2.2 Case description 
Corbett Preparatory School at IDS (Corbett Prep is a PreK-3 through 8th grade private, non-sectarian 
independent school, founded in 1968 in Tampa, Florida. The school is known as and dedicated to a 
hands-on, child-centered philosophy based on best practices in education and knowledge gained from 
leading-edge brain research to accelerate learning. As of the 2021-2022 school year the enrollment is 
520 students and a faculty and staff of over 130 equating to a student to teacher ratio of 8:1. The 
demographics of the school community at Corbett prep shows to be in a large suburban neighborhood 
called Carrollwood located just north of Tampa. Students are mostly from middle to upper class 
families where parents have a diverse mix of careers, some in medical and litigation fields as well as 
many others. As of the 2015-2016 school year, the student body is made up of 77% White, 8% Black, 
6% Hispanic, as well as others. The school is also well known (and often chosen) for its approach to 
and emphasis on social and emotional learning and wellbeing for its whole community. The faculty and 
staff embrace the culture of a significant professional development program which includes multiple 
full and half days per year as well as weekly meetings dedicated to professional learning as a 
community in the areas of International Baccalaureate, Global Learning, Brain-Based research, Gifted 
Education, and Cooperative Learning. Notable is the team-teaching approach employed by its 
educators and also a culture of continuous improvement throughout the school. 

3 RESULTS AND ANALYSIS 
Results are provided from the interviews and focus groups, as well as from documents. For purpose of 
this conference paper length, partial data are offered to illustrate potential insights that can be drawn 
about innovation in education to transform and sustain quality development. 

3.1 “One Community”: A learning solution that meets everyone’s needs 
According to the Corbett Prep Family Remote Learning Plan: A guide to continuing learning from 
home, the remote learning plan was designed to provide opportunities for children be engaged in 
learning in the absence of being on the school’s campus. The introductory text to the plan, reflects the 
school’s intent to design innovative solutions that were grounded in the values and principles of the 
school. As expressed on the first page of the plan: “We all understand that the face-to-face 
interactions in the vibrant and engaging classrooms our students and teachers enjoy each and every 
day are better in-person than occurring remotely. However, what we seek to create is a remote 
learning environment where teachers and students continue to be engaged in ways made possible by 
our many options for learning via the connectedness of the internet. There are many alternative and 
effective approaches available to our teachers in order to keep our student’s minds active in 
meaningful ways. But parents, we need your help.” (p. 1).  

A parallel document to this mission was designed to assist teachers in teaching remotely. According to 
the Corbett Prep Family Remote Learning Plan: A guide to teaching remotely, “The goal of our remote 
learning plan is to provide opportunities for our children to be engaged in learning in the absence of 
being here on our beautiful campus. We are asking you to think outside the box in how you approach 
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your teaching via Canvas, Zoom, and our library of online instructional resources. Rather than ask 
children at the elementary and early childhood levels to be tied to a screen, try to provide opportunities 
for them to read, write, share ideas, explore, create, play, and move.” (p. 3). Included in the 
documentation was a library of resources, case examples and a reminder to “breathe, be kind to 
yourself, reframe your thinking and think outside the box, see yourself as a member of a team in which 
resources are shared, [and remember] we’re all in this together. The document also contained 
suggestions for how to integrate technology to stimulate learning and hybrid groups, including interactive 
powerpoints, discussions on canvas, and the Kahoot learning game. Additional resources were also 
introduced including wideopenschool.org, a network for supporting learning from home that inspires kids, 
supports teachers, relieves families and supports community, among others.  

The leadership conducted regular feedback from parents and teachers throughout the implementation 
phases to insure continuous quality. The data collected enabled the school to adjust its policies and 
procedures to begin the school year. At the start of the school year the teachers welcomed 64% (323) 
of its enrolled students on campus and 36% (178) remotely via Zoom. Many questions were asked 
about the reliability and bandwidth of the school network, and whether or not it could support the strain 
of so many simultaneous Zoom meetings. The technology team’s hard work over the preceding 
summer to prepare the network proved successful. Open lines of communication were vital if the 
school were to keep its finger on the pulse of a polarized community, allowing as large a percentage 
as possible to be satisfied with the learning taking place both in and out of the classroom. Never 
before seen phenomenon was experienced first-hand by Corbett’s teachers such as Zoom fatigue, 
classrooms management of students near and far, the use of multiple learning strategies to keep 
remote and in-person students engaged and communicating with each other, and one of the strangest; 
having multiple, sometimes 10-20 remote parent observers watching every interaction in a classroom 
and making comments or informing the administration of various behaviors they were witnessing. 
Throughout the year, the school created return points for families to decide whether to move from 
remote to in-person or remain at home. Toward the end of the school year 91% of students were on 
campus while only 9% remained remote.  

3.2 Adapting to a Hybrid-Remote Model of Schooling 
Table 1 highlights adaptations to a hybrid model. Technology, both hardware and software, provided 
teachers and administrators new ways for working with students. For example, Collaborative solutions 
were implemented with Peer Deck and Adaptive Learning algorithms, while Canvas served as platform 
through which to communicate, share, store and retrieve information. Teachers were provided with 
headsets and I-pads to facilitate natural movement in the classroom while maintaining connection with 
the remote students. Zoom breakout rooms were used to place students in peer-learning groups to 
connect remote and classroom learner. Decisions were made from pedagogical principles of team 
teaching and cooperative learning rather than technology. The importance of communication informed 
decisions to insure quality of sound, sense of one community, and a sense of being together. 
Moreover, the organizational systems for scheduling, planning and leading adapted to the needs of the 
learning environment.  

Table 1. Innovations based on the Digital Culture Model 

Technology Communication Pedagogy Organization and 
administration 

Pre-school teachers set up 
ZOOM stations on 
movable I-pad tripods to 
demonstrate to remote 
and campus kids 

Teachers wore 
microphones over their 
face masks; at-home 
student photos were 
displayed on the classroom 
white board.  

7thgraders used ZOOM 
breakout rooms, 
integrating in-class and at 
home kids into the groups  

Teacher planning and 
scheduling has moved 
from paper to a shared 
online document 

Live streaming  
Peer deck 
Adaptive Learning 
Algorithms, Natural 
Language Processing 

Teachers use CANVAS 
(platform for online 
teaching) to post materials 
for students. 

The Science program 
used technology to bring 
real-world scientists into 
the classroom. 

Staffing was re-assigned to 
provide technology support 
to classroom teachers 
where possible  
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Teachers contact parents 
of remote students daily to 
get feedback AND “free 
periods” becomE space for 
extra tutoring 

In-class and remote 
learners were grouped. 
Remote learners served 
as process observers for 
in-class experiments  

The flow of students was 
changed: students 
remained in one 
classroom, and instead 
teachers moved from room 
to room 

3.3 Impact on Teaching and Learning 
Application of the technological solutions was experienced differently between the elementary and 
middle school teachers. According to division leaders and teachers in the elementary school, the 
hybrid-remote learning model impacted both teaching and learning in a myriad of ways, as well as the 
organization of learning. In early childhood teachers reported that, “The tempo of life is slowing down 
and kids are starting to engage in their own learning differently”. In the fifth-grade, teachers witnessed 
a change in behavior and social skill development among students. As one of the division leaders 
shared, “I heard more teachers last year say that they developed an appreciation from each other’s 
areas of competence. The students demonstrated empathy and patience because we were all so 
visible in where we were and what we’re trying to do. There was a different kind of transparency”. I 
even noticed in our community increased empathy, support and appreciation. We were challenged as 
teachers, and now I am wondering if our then 5th graders who are now 6th graders will continue to 
develop these social skills in the Middle School? 

Other teachers and division leaders in the elementary school talked about the strength of teaming that 
was enhanced by the hybrid model. The specials classes (i.e art, music, physical education) were 
integrated into the classroom as compared to the prior “pull-out model” in which kids would move to 
the specials class. This provided new opportunities for team teaching in a variety of ways, among 
them scheduling, providing flexibility and time for the general education teachers to connect with 
parents or with remote learners who needed extra help. As well, the integration of the specials in the 
general education classroom stimulate new insights and dialogue about partnering to co-design the 
curriculum, stimulating innovation in the already established team teaching and multi-aged classroom 
pedagogical approach present in the elementary school.  

In the middle school, the story of hybrid learning was quite different. The traditions in the middle school 
were designed around ability grouping, which dictated in part teaching team organization and the 
scheduling of classes. Providing simultaneous learning to class-room based and remote learners 
challenged this model, causing the teachers to sacrifice what they considered quality in education for 
classroom management in a hybrid setting. As one teacher shared, “We made decisions in a 
fundamentally different way. Even though we thought it was the best way at the time, we saw 
problems when the kids started to come back to classroom. Teachers in the middle school also 
echoed challenges to provide quality education from a learner perspective. As one person shared, “It 
was challenging because all of a sudden, we were thrown into scenes, such as: “Here is a school 
computer, a new way of connecting (ZOOM), “Here are things that you can do. While we had a good 
introduction from the leadership, we were challenged to put one more layer of learning on ourselves to 
be able to teach. “ I am having to try and learn something [technology] while using it, and to put 
forward the kind of quality for my students. Another teacher echoed this and shared, “When we went 
hybrid it was a new way of teaching: you have to address the kids in the room, and combine the 
materials for the lessons for the kids on ZOOM. lt was like trying to fly an airplane and play a 
basketball game at the same time. Students are on zoom and they need a top-level education. it was a 
balance.  

Another challenge that was echoed in the room was the loss of spontaneity to meet students’ needs in 
the moment, and the ability to identify the needs of remote students when they couldn’t see details in 
the face or body language, which were part of the communication teachers relied upon to provide 
quality teaching to their students. “We needed to remember that the student on zoom weren’t seeing 
what the classroom kids were seeing. It was a remembering piece for me. If the student was less 
engaged, it was about remembering to get them engaged. The technology was also challenging. 
When it wasn’t working, how to keep them connected? It was a constant juggling act, and trying to get 
your lesson plan to continue during this was challenging. The computer on one side of the room, the 
kids spread around the room made it hard to read the student when we couldn’t see them so well. 
Another teacher explained further, “As a math teacher I can read the students faces and see what 
their needs are. With remote I couldn’t see the students and what they were doing at that very 
moment. When we were full remote we had different technology, we could see everyone remote and 
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what they were doing/writing, having students verbally explain their work is very different than seeing 
what they were doing on paper.” 

The flexibility and spontaneity was repeatedly shared as a fundamental challenge for the middle 
school teachers. Two teachers shared in a dialogue, “The times when you want to be spontaneous, 
the child at home doesn’t have that opportunity. Those teachable moments were limited and that hurt 
me not to provide that. If I were designing a room, the breakout rooms are great, but I want to be to fly 
on the wall hovering over. If I need to go into the breakout rooms then I changed the energy; it breaks 
their momentum. “ On the flip side, teachers in the middle school shared ways in which students 
began to own their learning differently. “Kids are also given more freedom to engage in their learning 
and to own their learning space. In the sixth-grade, students are invited to give identity and meaning to 
their personal workspace (for classroom-based kids this means their end of the table; for distance 
learners, it means their home space). “Kids pride themselves in their designs and they get really 
creative with the materials they use. One kid made a “Covid fortress” outlining his table space with 
Christmas lights and signs.” 

3.4 MAP Growth Assessment Data 
Measure of Academic Progress (MAP), growth assessment measures student growth using the RIT 
(Rasch Unit) scale to help teachers measure and compare academic growth. The MAP Growth test is 
administered in the fall, winter and spring of each school year to demonstrate academic growth and 
areas of instructional need within specific classrooms enabling teachers to identify the academic 
needs of their students with laser focus. It is grade level independent and dynamically adjusts to each 
students’ performance as they take the test. Specifically, the scale measures levels in academic 
difficulty. The RIT scale extends equally across all grades, making it possible to compare a student's 
score at various points throughout his or her education (NWEA, 2019). It should be noted that a 
phenomenon called NWEA describes as ‘summer learning loss’ (SLL), which exists nationwide 
whereby students regress academically over the summer break. This phenomenon is important when 
analyzing MAP data from the school.  

Figure 2 represents MAP growth assessment data from winter 2020 to fall 2021, with different grade 
levels shown by color. (Dark blue representing Kindergarten and grey representing 8th grade) Corbett 
Prep tested the vast majority of the school from kindergarten through 8th grade just two months before 
the pandemic began. This gave the researchers a baseline on which to measure academic progress 
throughout the pandemic. In mid-March 2020, Corbett Prep left for spring break and did not return for 
the remainder of the school year. This meant MAP testing could not be completed as shown in Figure 
2. However, if we compare winter 2019-20 to winter the following year, we can see almost all grade 
levels exhibit the same or higher mean RIT scores. This is significant due to the complex nature of the 
hybrid teaching and learning taking place throughout the school year. Corbett Prep began the school 
year with 132 students (26% of the student body) learning remotely from home. It was assumed by 
teachers and administration that student growth would be stalled in some way as other schools have 
experienced. Interestingly, according to the data, the opposite was true and student growth remained 
on or above the level of pre-pandemic learning. It should be noted that at the time of writing, limited 
data is available for the fall 2021-22 assessment window. The available data does show a trend 
downwards but this can be attributed to the summer learning loss described earlier. It is hypothesized 
that if we had data from spring 2019-20, the time when the whole school was remote and unable to 
test, data would show SLL decreases between spring and fall, mirroring the trends the school has 
experienced for years. 
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Figure 2 – MAP Growth Assessment Data Over Time 

The stability and even growth in student test scores has contributed to the increase in attractive quality 
experienced by the parents of the school. When the pandemic began, parents were rightfully worried 
about the effects COVID would have on their children’s academic, social, and emotional growth. 
These same parents were surprised and delighted to learn not only did their children experience a 
year full of joy, but their academics did not suffer. The school has heard from many parents regarding 
their sincere appreciation of the teachers and staff in helping make this happen. The school’s record 
re-enrollment, at a time when the economy was in flux, also supports the fact that customer loyalty and 
perceived quality of the Corbett Prep experience was at an all-time high. 

3.5 Faculty Wellbeing Data 
Corbett Prep engages in a relationship with the Contentment Foundation with a curriculum called the 
Four Pillars of Wellbeing. This whole-school program offers scientifically-evidenced practices rooted in 
ancient philosophy for cultivating sustainable wellbeing in life (Contentment.org, 2021). As part of the 
program, a school has access to a well-being assessment and analytics monitoring 48 critical aspects 
of wellbeing at the individual, group, and whole-school levels. The survey collects data on physical 
health, psychological wellbeing, community climate, inner climate, relationship to experiences, and 
emotional efficacy. Corbett Prep has been conducting these surveys since its inception in June 2019. 
Figure 3 displays visually the aggregated whole school favorability rating generated each time a 
survey is taken. The lowest schoolwide favorability score, 69.2, was produced the same month the 
global pandemic began, a scary and unpredictable time in the lives of these teachers and staff 
members. It should be noted, shortly after this survey was taken, the whole school moved to fully 
remote learning. In August 2020, Corbett Prep began arguably the toughest year of teaching in 
Corbett Prep history, according to interviews with teachers. Managing the high level of necessary 
engagement of students both online and in-person took a toll on overall personal wellbeing of the 
teachers and staff, especially in the areas of diet, sleep, immune system, emotional wellness, purpose 
in life, self-gratitude, and growth mindset. As the school entered the 2021-22 school year, the faculty 
and staff recorded their highest ever overall wellbeing score of 72.49. 

 
Figure 3 – Schoolwide Personal Wellbeing Survey Data 
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The theory of attractive quality (Lilja & Wiklund, 2007) can be applied loosely in this situation as the 
teachers and staff are not necessarily the purchasers of a particular product or service. However, the 
high level of personal well-being, at a time when the school was beginning yet another tough school 
year, could be described as fundamental to the success of the first few weeks of school. Furthermore, 
when people are yearning for connection and positivity in their lives, the school, along with all of its 
smiling teachers and staff members, are providing to its customers the definition of attractive quality. 
Parents and students are surprised and delighted with the depth of community, Corbett Prep has 
provided to their families over these hard months and in turn, the perceived value of the school 
program and customer loyalty seems to have increased since the beginning of the pandemic. 

4    CONCLUSIONS 
Teachers and school leaders in this study provided new insights into what it means to innovate and 
develop sustainable quality in education. With a year of combined remote and in-class teaching and 
learning under their belt as a result of the pandemic, teacher’s competence and comfort with 
technology in learning sky rocketed to a new galactic level. Despite this, their experience 
demonstrates that questions of innovation need to consider the deeper, value-based elements that 
drive the organization to align decisions with the vision and mission of their work. When digital 
solutions are no longer in-line with the values and the culture of the organization, sustainability and 
quality will be short-lived. This idea is supported by many in the field of quality management who 
contend that values are necessary drivers of innovation to become sustainable (Snyder, et al. 2018). 
Going hybrid on a dime is possible when the stakes are high, and when the systems for collaboration 
and adaptability are in place. Going hybrid on a dime, however, does necessarily correlate with 
sustainable quality development 

Innovating and transforming the school over time is a non-linear process (Senge, 1998), which 
suggests that the four-dimensions of the Digital Culture model operate in a dynamic system of forces 
as the pendulum swings between them. The pendulum swing is guided by the values and philosophy 
in the organization to ensure that the different dimensions are strategically developed as an integrated 
whole and aligned with the goals and mission of the organization. A culture of continuous of 
improvement and continuous professional development is essential to insure sustainable quality 
development as the pendulum swings, perhaps multiple times to find a new place.  

Perhaps this story about Corbett Prep’s capacity to “Go hybrid on a dime” reinforces the larger story of 
developing a school over time as a strong cohesive living system, one that is strong because of its 
interconnections, interdependencies, and networking both within the school and also with parents and 
the larger community. Isn’t the overarching message in this story the resilience of Educators to invite, 
listen to, and engage others to help shape the journey, while searching for continuous feedback? The 
Digital Culture Model shows the power in this story of a school that was able to move on a dime to 
respond to the enormous challenges of maintaining and exceeding expectations for student learning, 
teacher well-being, parent satisfaction and Attractive Quality during a lengthy pandemic? This is a 
picture of complexity showing the strength that evolves from a school with a common purpose, where 
everyone is engaged and involved in shaping the school’s continuous improvement journey, even in a 
pandemic. It also reflects the importance of developing processes for feedback and dialogue among 
organizational members to reflect on the appropriateness of innovations to transform schools toward 
enhanced quality and sustainable development. Allowing the “pendulum to swing”, guided by values 
and goals of the organization, can foster internal capacity to embrace disequilibrium and ensure 
attractive quality for the community of schooling.  
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TRANSITIONING FROM FLIPPED TO FULLY ONLINE IN THE 
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B. Tyler, G. Oteniyaz 
Department of Computer Science, School of Engineering and Digital Sciences, Nazarbayev 

University, Nur-Sultan (KAZAKHSTAN) 

Abstract 
Between 2014 and 2015, our Computer Science department converted two introductory programming 
courses from a traditional lecture-lab model of instruction, to one that uses a flipped classroom 
approach.  As part of this change, we created online video lessons for students to watch outside of 
class, so that class times were then primarily devoted to answering student questions and having 
students work on programming problems in the lab.  Then, in March 2020, the COVID-19 pandemic 
disrupted many aspects of life on a global scale, including education.  Teachers and instructors around 
the world had to quickly find ways to switch to online course delivery while trying to maintain overall 
quality.  Aside from the initial difficulties posed by this unexpected change, there are inherent challenges 
posed by online learning due to the lack of face-to-face interactions among students and instructors.  
While we were able to leverage our video lessons and other online resources, we still had to find ways 
to compensate for the loss of in-person class time and labs.   

In this experience report, we discuss several changes that we made during the transition to online to 
address these issues, as well as further adjustments made along the way.  Specifically, we focus on our 
use of the teleconferencing platform Zoom, our expanded use of the Piazza online forums for 
asynchronous communication with students, and how we required students to record video of 
themselves taking online quizzes and exams to thwart academic misconduct.  We also discuss some of 
our more interesting findings in how these technologies were and were not used by students.  For 
example, online forums became the primary venue for answering student questions and course 
discussions, and not the Zoom sessions.  However, the Zoom sessions did appear to play an important 
role in students’ feelings of social cohesion early in a semester.  Also, we found that requiring students 
to record themselves during quizzes and exams has not led to more instances of detected cheating, but 
rather appears to be an effective deterrent.  We conclude this report with a discussion about how we 
may leverage what we have learned from these experiences when we return to in-person classroom 
instruction. 

Keywords: online learning, flipped classroom, blended learning, pandemic education. 

1 INTRODUCTION  
Since March 2020, the COVID-19 pandemic has disrupted education at all levels around the world.  The 
necessity of online course delivery has forced those in higher ed to find new and effective ways to deliver 
course materials, and to facilitate student interaction and discussion without being physically present.  
Many have taken cues from blended and flipped classroom approaches, where lessons are often 
presented and recorded in digital format along with additional learning materials, and then made 
available online for student consumption [1].  However, blended and flipped approaches generally have 
an essential “in person” component where students can directly interact with and get help from 
instructors and collaborate with one another face-to-face [2] – a component that is missing from a fully 
online course.  We can look for ideas outside of traditional educational institutions, such as online course 
providers who have been involved in online learning for years before the pandemic.  However, these 
are often for-profit enterprises whose approaches are geared towards servicing large numbers of 
motivated self-studying students, but are not integrated into a long-term course of study nor designed 
to foster peer groups [3]. 

In 2014, our Computer Science department at Nazarbayev University began transitioning our 
introductory programming courses from a traditional to a flipped classroom model of instruction.  We 
created complete sets of video lectures and digital course materials, and hosted them online for students 
to go through outside of the classroom.  Lecture times became general question-and-answer discussion 
sessions, but most of the direct interaction with and among students took place during lab times.  Here, 
students could ask direct questions about their programs, get help with technical problems, and work 
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together on exercises in groups.  While it was fortuitous to have online materials prepared and refined 
before the beginning of the pandemic, we still had to find alternatives to help make up for the loss of in-
person classes and labs, which we feel are essential components of our courses.   

In this report, we will focus on three major technology-based changes that we made to our flipped 
classroom approach at the beginning of the pandemic to address these issues.  We will discuss their 
effectiveness and students’ perception, and how their use has evolved over the past 18 months.  These 
changes are:  (1) the use of online Zoom meetings (https://zoom.us/) in place of in-person question-and-
answer sessions; (2) the increased reliance on Piazza online forums (https://piazza.com/) for course 
communication and triage for student issues; and (3) requiring students to record themselves taking 
quizzes and exams to preserve academic integrity.  We will share our findings about how students 
tended to utilize these (and other) online communication technologies, what appeared to be effective, 
and what may have not had the expected impact.   

In the following section, we will talk about our introductory programming courses, and discuss our initial 
transition to the flipped classroom model in more detail.  We will then examine in Section 3 what changes 
we made to go fully online during the pandemic and discuss our findings.  In Section 4, we will look at 
related work in flipping computer science classrooms and efforts during the pandemic to transition to a 
fully online model of instruction.  In the final section, we will mention how we may use the lessons learned 
during the pandemic in the post-pandemic future when we return to the physical classroom. 

2 BACKGROUND: BEFORE THE PANDEMIC 

2.1 Our Introductory Programing Courses 
Our undergraduate Computer Science program at Nazarbayev University was launched in Fall of 2011.  
In the following year, we had solidified much of our undergraduate curriculum, with the following two 
introductory programming courses for our majors.  These courses are: 

• CSCI 151 Programming for Scientists and Engineers.  This is an introductory programming 
course intended for CS majors, and others who will likely require some imperative programming 
skills in their field.  For this, we use the C language, and topics range from basic programming 
concepts such as types, variables, control structures, functions, arrays and structures, to more 
advanced topics such as pointers, dynamic memory management, and basic algorithms. 

• CSCI 152 Performance and Data Structures.  Our second introductory programming course 
focuses on abstract data types such as stacks, queues, sets, and maps, and implementation 
strategies such as linked lists, binary search trees, and hash tables.  We also cover basic 
asymptotic analysis and notation.  We have taught this course using C++ and Java at different 
times over the years.  Since Spring 2019, we have been using C++. 

These courses are primarily taken by CS and Robotics students, although other departments at different 
times have required their students to take one or both.   

One of the guiding principles of our undergraduate program is that students should not only get a firm 
conceptual understanding of the key ideas of Computer Science, but they should also have practical 
knowledge and get hands-on experience during their studies.  In CSCI 151 and 152, this has been 
primarily done through programming assignments and lab exercises.  Note that all of our class sessions 
were initially conducted in our hybrid computer labs which were outfitted for both lectures and student 
programming with a max capacity of 32 students.   

Class time was divided into lectures (60% of the time) and labs (40% of the time).  During lab time, a 
faculty member and at least one TA would be present to help the students.  We would also use “live 
grading” for some of these exercises, where we would sit down with the students and discuss their code 
with them and ask pointed questions as part of the lab evaluation.  After students became accustomed 
to this, they tended to appreciate the direct contact and feedback from instructional staff.  However, this 
approach did not scale well as our course enrollments steadily grew over time, while out faculty numbers 
remained relatively constant.  During this period, we also found that some students were struggling with 
absorbing all the necessary content during the lectures – we attribute this partially from the fact that 
English, the language of instruction, was usually the students’ third language (their first two being 
Kazakh and Russian).   
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2.2 Flipping the Courses 
At the beginning of the 2014 academic year, we investigated ways to address the above-mentioned 
issues, and decided to convert our introductory programming courses the following spring to utilize a 
flipped classroom model [4], [5]. The changes included the creation of: 

• Dedicated course pages in WordPress, which provided one place where students could access 
the course syllabus, lesson materials, and assignments.  Each lesson had its own page, which 
covered a particular topic.  We also created multiple choice practice quizzes at the end of each 
lesson page, where students could test their knowledge, along with practice exercises. 

• Video lessons of all lecture materials and programming demonstrations, which were uploaded to 
YouTube, and embedded into the lesson pages in WordPress.  Lesson pages usually would 
consist of about 6 separate video clips of about 3 to 5 minutes each, along with text to bridge and 
summarize the ideas presented in the videos. 

Students were now expected to go through the lesson materials outside of class, pacing themselves 
with the syllabus schedule.  Class time was now almost solely spent on students working in the labs on 
exercises and programming assignments.  In this way, we could spend our class time more effectively 
by directly interacting with the students while they did hands-on work.  The issues with students 
absorbing lecture content were lessened, now that they were able to rewind and replay videos if they 
had trouble understanding after a first viewing.  More details about our experience with the flipped 
classroom model for these courses and their evolution over time can be found in [6]. 
 

 
Figure 1. Sample screenshots of the CSCI 152 website pages in WordPress 

2.2.1 Asynchronous Communication using Piazza 
Unfortunately, the enrollments in these courses grew to where it was no longer feasible to conduct all 
class sessions in our hybrid labs.  We had to limit students to one 110 minute lab session a week, 
supplemented with one or two lecture sessions devoted to answering general questions and topical 
discussion.  At this time, the courses became less flipped and more blended in nature.  With this 
limitation on lab time, we looked at other means by which we could more directly interact with students 
and answer their specific questions when they had issues.   

At the suggestion of one of our TAs, we began using Piazza online course forums (https://piazza.com/) 
in CSCI 152, where students could post general questions to the whole class, or post specific questions 
privately to the course instructors.  We quickly found that Piazza is very helpful in dealing with large 
enrolment courses in the following ways: 
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• Students can post their code privately to the instructors and ask specific questions.  While not as 
interactive as the lab environment, using such a forum has the advantage of allowing the 
instructional staff to triage such questions, and have the most qualified and/or available persons 
address each question.   

• General course discussions could be conducted in an asynchronous way, outside of scheduled 
class times.  Also, since students are allowed to post anonymously to the entire class, they were 
not as fearful to share their thoughts and ideas with the class. 

• We required that students not directly email any of the instructional staff (lecturers, lab instructors, 
and TAs) regarding issues such as unplanned absences and grade disputes, but that they posted 
privately to all of us in Piazza.  This ensured transparency and allowed us to discuss such issues 
as a group, and prevented students from pressuring individual staff members.   

For the CSCI 151 class, the instructors began using the class forums in Moodle (https://moodle.org/) 
more extensively to communicate with students outside of class, instead of switching to Piazza.  Moodle 
was, and continues to be, the learning management system used by the university, and where students 
submit work and instructors enter grades.  The belief was that requiring students to access and use 
Piazza, in addition to Moodle and the WordPress pages, would be too burdensome. 

3 OUR APPROACH DURING THE PANDEMIC 
At the beginning of March 2020, one week before our scheduled spring break, we were in the middle of 
Spring semester when the COVID-19 pandemic arrived in Kazakhstan.  That week, students were asked 
to leave campus, and normal course delivery essentially ceased.  Spring break was extended by an 
additional week to allow time for instructors to plan and reconfigure courses, which were now to be 
completely online for the foreseeable future.  That semester we were running both CSCI 151 and 152, 
and we did have the advantage of having the previously created course webpages in WordPress and 
the lesson videos.  Our most immediate concerns at that time, however, centered on the loss of normal 
labs, and how to conduct quizzes and exams to minimize the likelihood of academic misconduct. 

3.1 Changes and Adjustments 
In this section, we will cover the changes and subsequent adjustments that we made in our approach to 
course delivery during the pandemic.  We will summarize our findings here that were gathered from 
interviews with faculty and instructors who have been involved with CSCI 151 and 152 before and after 
March 2020, and also from student feedback from their course evaluation forms. 

3.1.1 Labs and Office Hours in Zoom 
The amount of time students spent in labs had dwindled over time before the pandemic due to increasing 
student numbers and limited resources, but they were still a key part of the course.  Although we could 
not recreate the total lab experience online, we still wanted to retain the personal aspect where an 
individual would be working directly with the student.  Initially, we felt that having a synchronous online 
lab experience would probably not accomplish this, so we opted for having students schedule one-on-
one Zoom meetings with TAs and lab instructors during lab times to get help on programming exercises 
and assignments.  While these sessions were heavily utilized by students, they began taking on the 
character of office hours. Note that all instructors and TAs have been required to hold regularly 
scheduled office hours on Zoom, though in general, students have only been making use of them near 
the deadlines for programming assignments. 

In Fall 2021, we are now experimenting with synchronous labs, where students are provided with the 
lab exercise beforehand, and they are expected to attend a Zoom session moderated by the lab 
instructor during their scheduled lab times.  During these sessions, the lab instructor begins by 
summarizing and providing any needed clarifications regarding the lab, and then answers students’ 
questions for the rest of the lab period.  Students are allowed to show their code in Zoom during these 
labs to ask specific questions, and we do not dissuade other students from looking at it, commenting, 
and making their own suggestions.  We find that the benefits of such interactions outweigh the costs of 
potential plagiarism.  In any case, labs are due by the end of the day, and are graded based on whether 
the student has put in a reasonable effort to complete it. 
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3.1.2 Quizzes, Exams, and Academic Integrity 
Before the pandemic, both CSCI 151 and 152 used paper-based quizzes throughout the semester, and 
a two-hour written final exam at the end of the term.  Students would have to write all their answers by 
hand, including those that required writing code.  After we went online, both classes started using the 
quiz facility provided by Moodle.  This impacted the kinds of questions that we asked, and instead of 
using more free-response questions as before, we tended to formulate questions that could be auto-
graded by the Moodle system.  This included multiple and multi-choice conceptual questions, questions 
where students would need to drag-and-drop the correct output values or proper program fragments 
into their solution, and questions that required a short numeric answer.   

The approach used in CSCI 151 and 152 differed, however, in how we dealt with programming 
questions.  In the CSCI 151 course, students were allowed to use an IDE and compiler to solve coding 
questions, whereas in CSCI 152 students were required to write their code in a large text box in the 
Moodle quiz.  The thinking was that the CSCI 151 students had less coding experience and would feel 
less intimidated if they had the additional tool support.  The downside of this is that there are more 
opportunities for students to commit academic misconduct.  In both cases, students’ solutions would 
have to be graded manually. 

Our main concern regarding quizzes and exams was how to minimize the likelihood of cheating now 
that students would no longer be in a lecture hall with several invigilating proctors.  The solution that we 
arrived at was to require students to record themselves taking the quiz or exam, and submit the video 
shortly after they were finished.  One possible option for such recordings that we recommended to 
students was OBS Studio (https://obsproject.com/), a multi-platform recording application which allows 
for the simultaneous recording of the computer desktop and video from an attached web camera.  During 
the quiz or exam, students were not allowed to navigate away from the Moodle page or use any other 
applications (with the exception of IDEs in CSCI 151), and they were forbidden to communicate by any 
other means. 

After grading was completed for a quiz or exam, we compared the students’ scores with their previous 
scores, and selected for further scrutiny those cases where there was a noticeable jump.  We would 
sometimes also randomly select a few other cases that received a passing grade.  For the selected 
cases, the TAs would watch the videos taken by the students to check for any anomalous or suspicious 
behaviors.  If there was reason to believe that academic misconduct could have taken place, or the 
student failed to submit a video, then we would have the student attend a Zoom meeting with instructors 
to discuss their solutions, or to have them solve similar problems during the meeting.  If the student 
refused to attend the meeting or could not adequately explain how they arrived at their answers, then 
we would go forward with academic misconduct proceedings. 

Regarding privacy issues with the video recordings, we informed students that if they had certain 
concerns, they could discuss them with us privately.  A few did speak with us, but after going over our 
internal processes with them, they were relatively comfortable with the arrangements.  Note that videos 
were stored in the students’ own Google Drive accounts and were shared via unshareable links, and 
that we permitted very limited access to the videos.  In cases where students would have been 
uncomfortable with recording videos of themselves, we would have allowed an alternative such as 
testing them via a Zoom meeting. 

This approach of having students record themselves seems to have worked quite well.  We have had a 
high compliance rate among the students, and the possibility of students having to defend their answers 
during a live Zoom session with instructors appears to be an effective deterrent to cheating.  In almost 
all cases where students have agreed to attend the live Zoom session, they have been successful in 
defending their answers.  However, it has often been the case when highly suspicious behavior was 
detected in the videos, the student in question would decline to attend the session and agree to receive 
a zero for that assessment.  

3.1.3 Common Zoom Sessions 
At the outset of the pandemic, we relied on the online video lesson materials for CSCI 151 and 152 for 
conveying course content, and did not see an immediate need to have synchronous lectures.  Most of 
our communications with the students were done via Piazza, and we were also holding office hours and 
labs in Zoom if students required live, one-on-one assistance.  However, it was seen that students were 
missing a certain connection with the larger class, and they felt more as if they were participating in a 
MOOC rather than being a part of a university class.  These students’ feeling of separation seemed to 
be more pronounced compared to those in upper-level courses, probably because they were mostly 
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first-year students who had spent less time on campus before the pandemic and had not established 
the same sense of community. 

To address this, we began conducting common Zoom sessions once a week, so that instructors could 
directly talk with the students, make course announcements, summarize the current online lessons, 
perform live demos, and answer general questions.  Initially, attendance for these Zoom sessions was 
high, and there was a general positive shift in students’ attitudes.  However, it has been notable that 
attendance for these Zoom sessions dwindled significantly over time.  When asked about this, students 
have consistently mentioned that the essential course materials are already provided in the online video 
lessons, and that they can always watch the recordings of the Zoom sessions later.  Hence, there is a 
diminished need to actually attend these common Zoom sessions.  It should be noted that we could not 
make attendance to these sessions mandatory due to potential connectivity issues, as many rural 
regions of the country have less reliable internet.  Furthermore, we were required to record these 
sessions for these same reasons. 

Instructors have also noticed that even for those students that do attend the Zoom sessions, that  they 
are generally less involved and prepared than they were before the pandemic when attending the in-
person lectures.  In Zoom, students often do not show themselves via their webcams, allowing 
themselves to escape the gaze of their instructors, and even disengaging from the class.  Pre-pandemic, 
students were expected to come to lecture sessions and were unable to hide, which allowed for more 
effective interactions and course discussions.  However, one notable advantage that we have seen in 
using Zoom is the reduced social stress that students have when writing questions in the chat when 
they do decide to engage. 

As a side note, in other, smaller courses in our department, instructors have found ways to encourage 
students to attend and participate in Zoom sessions.  For example, in one class, students are required 
to ask a certain number of questions in the chat over the course of the semester.  However, such an 
approach for CSCI 151 and 152 would not be feasible, as there are usually well over 150 students 
enrolled in each lecture section. 

3.1.4 Expanded use of Piazza 
As mentioned before, CSCI 152 had already been using Piazza before the pandemic to facilitate more 
interaction with students with the loss of lab time.  After March 2020, we began relying on it even more, 
since we now had no in-person labs or lectures.  The Piazza class forums became the main place where 
students went to get their questions answered, and they were relatively effective as a place to have 
discussions about materials from the course.  This was not the case with the Zoom sessions.  In Fall 
2020, the CSCI 151 course instructors switched over to the use of Piazza as well.  

The ability to post questions and source code privately to instructors, as well as the increased anonymity 
afforded to students during discussions were major benefits of using Piazza.  In addition, we attribute 
students’ heavy use of Piazza to the asynchronous nature of online forums, where students can post 
their questions or comments at any time and expect to get a response in a relatively short amount of 
time.  It should be noted that when we switched to fully online, one of the primary duties of TAs and 
instructors was to monitor the Piazza forums at different hours of the day, including outside normal 
working hours.  Everyone found this acceptable given that many were now no longer working during 
normal daylight hours, and some were even working from different time zones in Europe and North 
America.   

At times, the Piazza forums have also been used for off-topic discussions, which have given students a  
place to discuss other issues, and we have not discouraged such use.  However, it should be mentioned 
that students have routinely formed their own unofficial course Telegram groups, which have excluded 
instructional staff members.  We should also mention that although Piazza forums are a useful tool for 
communication and discussion, after some investigation, we found little correlation between student 
involvement in the forums and overall course performance.   

4 RELATED WORK 
Several studies have been conducted regarding how the flipped classroom approach can be applied to 
computer science and related courses.  For example, in [2], different strategies are presented in flipping 
the classroom for several programming classes.  They found that students generally were positive about 
the experience, and that the hands-on aspect and social interactions in such learning environments 
were important factors.  In [7], the flipped classroom approach was applied to software engineering 
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courses, where students learned the material by watching video lectures at home, and  attended classes 
in-person to discuss and practice coursework.  This approach was seen to be more efficient compared 
with other courses taught using traditional methods. Most of the students performed well, which indicates 
that the material was well understood.    A similar study was conducted by [8], where the experience of 
teaching a flipped object-oriented programming course, and a flipped web application course, was 
discussed. This paper gave several recommendations regarding course organizations and discussed 
how flipped classrooms improved efficiency in comparison with traditional approaches.  In [9], it was 
shown how a traditional electric circuits course could be flipped, using lecture videos created and 
recorded using different technologies.  Such an approach allowed instructors to increase course content 
without increasing class time, and fostered student engagement in problem solving. 

Other studies have been done regarding issues relating to transitioning to fully online instruction at the 
university level due to the COVID-19 pandemic. In [10], college students expressed confidence in 
transitioning from the classroom to online study at home due to digital literacy.  However, the students 
were less ready for online learning when it came to communication and social skills.  Certain individuals 
find it more difficult to interact and collaborate classmates on online study platforms.  Support from the 
instructor's side was recommended to overcome such obstacles, such as the organization of tutorials, 
and to facilitate students’ ability to ask questions and reach out for help when needed.  The study in [11] 
showed that while students did enjoy the additional freedom of being at home, boredom with online 
classes and loss of live interaction with other students decreased their motivation.  Another study was 
done in [12] involving computing students, where it took them more time to study and complete 
assessments after they transitioned to online learning.  The main factors mentioned by these students 
were limited interactions with instructional staff and other students.  

The studies in [13] and [14] are of interest because they compare the results of teaching the same 
computing courses in both a blended and online fashion, though both took place before the pandemic.  
In [13], the authors investigate an undergraduate C programming course that was taught face-to-face, 
using a blended methodology, and completely online.  They did not see any significant difference in 
student performance among the different modalities, though the withdrawal rates were much higher in 
the online version of the course.  It should be noted that their blended and online versions of the course 
were carefully planned ahead of time.  These results are in line with those in the older and more 
comprehensive study in [14], which investigated an introductory programming course from 2006 to 2011.  
Achievement of learning outcomes were virtually the same for blended and online versions of the course, 
but as in the previous study, there were significantly more student withdrawals from the online course. 

5 CONCLUSIONS AND THE POST-PANDEMIC FUTURE 
In this report, we have examined the changes that we have made during the COVID-19 pandemic in our 
introductory programming courses, to transition from a flipped/blended model to fully online delivery.  
While having online materials already available at the outset was quite helpful, the elimination of in-
person interactions with students had to be addressed.   We have found that while Zoom provides us a 
nice way to directly connect with the students and gather together as a group, much of the work 
addressing students’ individual questions can be handled in an effective way using online course forums 
such as Piazza.  Furthermore, we believe that having students record themselves while taking quizzes 
and exams in Moodle has been an effective deterrent for academic misconduct. 

Due to these benefits, we have gone ahead and created WordPress pages with our own video lectures 
for two of our second-year courses, CSCI 235 Programming Languages and CSCI 272 Formal 
Languages.  We are also using Zoom and Piazza in similar ways here as in the first-year courses, and 
also requiring students to record themselves during quizzes and exams.  Instructors have also 
mentioned doing something similar in the future with upper-level CS courses.   When the pandemic 
ends, it is highly likely that we will continue to use these online resources and adjust these courses to 
use the flipped/blended approach.  

Reflecting on Moodle quizzes, we have been satisfied with our ability to formulate questions that can be 
auto-graded that properly cover the key points of the course materials.   In particular, the use of such 
auto-graded questions allows for us to ask more questions and provide more coverage without 
increasing the manual grading burden, in comparison to paper-based quizzes.  For this reason, we are 
likely to be looking into making use of Moodle quizzes when we go back to in-person learning.  
Furthermore, the time-intensive task of reviewing students’ videos will no longer be necessary with the 
return of in-person invigilation. 
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STRATEGIES FOR FORMING MOTIVATION IN STUDENTS 
REGARDING THE LEARNING ACTIVITY DURING THE EDUCATION 

PROCESS 

V. Yordanov 
Angel Kanchev University of Ruse (BULGARIA) 

Abstract 
Interests and motivation significantly determine the level of development of any activity. The interests of 
each individual are a very important component in its structure, which greatly impacts the overall 
functioning of the personality system, because everything that a person fights for is related to his 
interests. The motivation of human behavior can be formed not within and connected to its material and 
spiritual interests. 

The profound study of the reasons for generating motivation in students and the relatively low level of 
pedagogical strategies requires revealing the relationships between them, and their consideration in the 
practice of teaching adolescents is a condition for attracting their lasting interest in school education. 

Keywords: students, strategies, analysis, motivation, process, learning.  

1 INTRODUCTION 
The deep development of students' interests is possible only through close cooperation and change in 
the curriculum and in the learning activities. The scientific substantiation of the ways for this change 
requires research and analysis not only of the condition, but above all search for modern solutions to a 
number of basic problems. The research analysis in this field helps to unveil more efficiently its specific 
point of view, the specific research approach and issues. 

This report presents the features of the motivational sphere of learning and explores the possibilities for 
applying various pedagogical strategies for forming motivation for learning in the training and activation 
of students. 

Directing all pedagogical efforts for motivating the students from first educational stage definitely makes 
sense, because all opportunities are used for the development of internal motives for learning. This is 
really important as the education system faces difficult times. 

Methods: The research methods are: 

• Theoretical analysis of the scientific literature on psychology, pedagogy and teaching 
methodology, related to the considered problem; 

• Analysis of the educational documentation and study of the pedagogical experience regarding 
the problem; 

• Methods of scientific knowledge: comparison, analysis and summary. 

The object: the main motives in the cognitive activity of the primary grades. 
The subject: the applicable strategies for motivating learning activities in the adolescent students’ 
education. 

2 ANALYSIS 
The analysis of the study results illustrates the main behavioral attitudes and motivational aspects in 
children. The emotional development of students and its collateral effects according to their age are 
considered, as well as the ways to increase its effectiveness. Important methods for raising the 
motivation and the emotional state of children during training are presented. 

The teacher must be able to control and evaluate the achievements of his students, applying the 
following intellectual and practical actions: 
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- Distinguishes the advantages and disadvantages of different evaluation strategies; 
- Applies interactive evaluation methods; 
- Applies forming strategy – analysis, evaluation, recommendations; 
- Controls and evaluates the systematic ability in the student preparation; 
- Applies reproductive strategy; 
- Applies creative strategy. 

Methods of evaluation:	
- Oral examination - discussion, testing, presenting reports, project defense, oral problem solving, 

interactive methods; 
- Written examination - test, dictation, reproduction, composition; 
- Practical testing - performance of tasks, skills demonstration, analysis, testing, problem solving; 
- Electronic testing - control, evaluation, portfolio; 
- Self-control and evaluation. 

Evaluation strategies: 

- Formal and informal strategy; 
- Forming strategy; 
- Effective and procedural strategy; 
- Reproductive and creative strategy [6]. 

3 RESULTS 
The researched and analyzed scientific-theoretical formulations in the specialized literature contributed 
to the argumentation of the practical-theoretical topicality and perspective of the research problem, 
indicated in the topic of this report. 

In their teaching activity, the teacher usually uses the following basic methods of motivation: 

• Emotional - encouragement, creation of successful situations, application of stimulating 
assessment, free choice of task, satisfaction of significant desire and others; 

• Cognitive - arousing interest, creating a specific situation, searching for alternative solutions, 
creativity and others; 

• Volitional - formation of a responsible attitude to learning, self-assessment of the activity and 
correction, etc.; 

• Social – create a wish to be useful to the society, copying the behavior of powerful personalities, 
inclination to render mutual assistance, establishment of friendly contacts, team work, etc. [2]. 

Possible didactic strategies that the primary school teacher uses to motivate students are: 

- "success-failure"; 
- "teaching methods"; 
- "humane relations"; 
- "rational arguments" [3]. 

Implementing a “Success and failure” strategy requires: 

- Individualization and differentiation of the learning process; 
- Accessibility in teaching; 
- Developing students' goal-setting skills; 
- Acquisition of skills for mental work; 
- Development of control and evaluation skills; 
- Developing skills for self-control on behavior and results; 
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- Intellectual and practical activities of the teacher. 

The implementation of the "teaching methods" strategy requires: 

- Discussion; 
- "brainstorming" method; 
- Game methods; 
- Heuristic methods; 
- Intellectual and practical activities of the teacher. 

The implementation of a "humane relations" strategy requires: 

- Manifestation of freedom; 
- Manifestation of tolerance; 
- Manifestation of justice; 
- Manifestation of trust; 
- Manifestation of discipline; 
- Manifestation of responsibility; 
- Intellectual and practical activities of the teacher. 

The implementation of a "rational arguments" strategy requires: 

- Value aspects of knowledge; 
- Perception of knowledge as a means of lifelong learning; 
- Perception of reflective aspects of knowledge; 
- Intellectual and practical activities of the teacher [4]. 

The implementation of a formal and informal strategy requires: 

- Implementation of a formative strategy; 
- Implementation of an effective and procedural strategy; 
- Implementation of reproductive and creative strategy [5]; 
- Implementation of a directive strategy 
- Implementation of indirect strategy; 
- Implementation of a strategy for joint learning and cooperation; 
- Implementation of a strategy for independent learning; 
- Implementation of a strategy for self-controlled learning; 
- Implementation of a strategy for creating responsibility; 
- Implementation of a strategy for creating enthusiasm; 
- Implementation of a strategy for showing a sense of success; 
- Implementing a strategy for relevant instructions; 
- Implementing a strategy to encourage participation; 
- Implementation of a strategy for interest and attention; 
- Implementing a strategy for making public student achievements [5]. 

In my teaching practice I always start the lesson with a motivational part, which is introduced in the form 
of a game, a riddle, a crossword puzzle or a riddle. This fully engages the children's attention and raises 
their general mood regarding the upcoming work. In Math class I often introduce interactive methods of 
work. For example, through a special mobile application (learningapps.org) I compose questions with 
four possible answers in the form of a game "Get rich in knowledge". Different students give their correct 
answer.	I, myself, give the other students the opportunity to agree or disagree with the given answer, 
requiring them to argue accurately and clearly. Everyone works in team. This is quite motivating for 
children from primary education. They are enthusiastic to cope. They show their wish and interest to join 
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the game. The strong desire for competitive spirit, work and participation in them is quite noticeable and 
helps them achieve higher results. 

In 4th grade in the class on Man and Nature I used the method of projects, as each of the students had 
the opportunity to express and show their knowledge and skills about the planets in the solar system. 
The project is called: "My model of the solar system."	All students welcomed enthusiastically this task 
and everyone, without any exception, took part in its implementation. The main tasks were: planning the 
work and reporting the results. Managed to start a discussion in the class. Compared to last year results 
I can report an increase in student activity. Each student was additionally motivated by the grade he 
received for his individual project. 

 

 

 

I believe that motivation has a major / driving role in the teaching / lesson work in each subject in school. 
It enhances the desire of the students to learn, and for some of them becomes even a reason to learn. 
Thus, it makes the students develop and forms healthy and behavioral habits. The real motivation of 
children comes from their soul. That is why the most important thing for the teacher is to make them 
wish to study. At the same time, a key moment for the teacher turns out to be to understand exactly 
what would motivate his students and to work on in this direction. 

I believe that in order to achieve good and successful results the teacher should always be guided by 
the interests and needs of the children, and not by his own. 
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He must have the skills to make students want to solve a task or learn a lesson by themselves. 
Therefore, students need to see their own contribution, to be granted the opportunity to initiate, to share 
their opinion and point of view. 

No less important is the recognition at the end of the work done. Every child needs to feel important, to 
feel valued. This builds trust, maintains and strengthens students' desire to work. 

4 CONCLUSION 
The study has found that students are emotionally engaged and provide clear behavioral responses, 
which is a prerequisite for implementing different types of learning strategies. 

In the modern conditions of school teaching and training of students, motivation is the engine for the 
development of the entire educational process. It is such an important unit that its advantages in practice 
are undoubtedly recognized. 

In the modern technological world of change that we are witnessing, motivation is found mostly in 
practical teaching methods and in interactive ones. In any case, it must provide opportunities for: 

- Development in students; 
- Applying creativity in each activity; 
- Showing practical use; 
- Being fair. 
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DISTANCE LEARNING FOR ADOLESCENTS - ADVANTAGES AND 
DISADVANTAGES 

V. Yordanov 
Angel Kanchev University of Ruse (BULGARIA) 

Abstract 
Distance learning is no longer a new form of learning but a teaching method affirmed in recent years. It 
is associated with a specific organization that physically divides, but intellectually expands and provides 
many opportunities. Distance learning is the learning of the future. It is practically unlimited and 
completely coincides with the requirements and imposed changes of the new time.  

Keywords: students, distance learning, analysis, education, advantages, disadvantages. 

1 INTRODUCTION 
Online distance learning is useful and effective in many aspects - for teachers, students, education and 
business - because it raises professional and educational qualifications in terms of time, quality, price 
and affordability, no waste of time, low costs and provides opportunities for personal upgrading. 

Methods: The research methods are: 

- analysis; 
- interpretation; 
- pedagogical supervision; 
- induction; 
- deduction; 
- summary. 

The object: online distance learning in adolescents. 

The subject: advantages and disadvantages of distance learning. 

2 ANALYSIS 
The introduction of distance learning in adolescent education establishes a normal and natural process 
that not only does not contradict and resist the current educational system, but also gets support and 
assistance. Citizens are the fixed capital of each nation whereas the fixed capital of each educational 
institution are its students. Therefore, in order to be able to develop successfully, it is necessary to start 
its "engine" – the students - with the basic "fuel" “- the education. At the moment the most appropriate 
tool is exactly distance learning. Modern electronic platforms are elaborated and facilitate the process 
so well that they almost do not need any additional training. One of their substantial advantages is the 
possibility to control the apprehension of various administrative procedures and acquired knowledge- 
using tests and statistical analysis. 

Distance learning is a training of physical separation - learners and teachers are physically separated 
and the means of communication are interactive or technological. In this type of training, communication 
is direct [4]. 

According to Milke, distance learning is defined as "a method of learning in which the learner is physically 
separated from the lecturer and the classroom" [5]. This method can be applied alone, but it can also 
be used in combination with other forms of training (for example, the face-to-face method). There is a 
need for one lecturer, at least two students and a curriculum. Two-way communication is available. The 
training can be conducted individually or in groups. The curriculum is structured in a way that allows 
distance learning. 

Using different criteria distance learning can be divided in various types. The interactions between the 
parties are more or less intensive. 
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Table 1[6]. Basic types of distance learning divided by time and place criterion. 

 Synchronic 
(at one and the same time) 

Asynchrony 
(at different time) 

At one and 
the same 

place 

Traditional learning 
(in lecture halls) 

Direct use of technologies in computer 
laboratories (computer-assisted training, 

Web-based training). 

Asynchrony distance learning 
(in training centres and labs) 

Learning at your own pace and in your own time 
(computer-based learning on CDs or hard drives). 

At different 
places 

Real-time distance learning 
Live courses via high-speed connection 

using the Internet, local network or 
satellites (Web-based training, 

teleconferencing, video-tele-training). 

Shared training 
Learning at your own pace and at your own time, 
regardless of geographical location (videos, Web-
based learning, computer-based learning). May 

include aspects of other distance learning categories. 

From the table above becomes clear that different technologies can be used in different ways and 
perform different tasks in distance learning. Especially for shared learning, the tendency is for the 
students to learn at their own pace and in their time of preference. This type of training includes elements 
of distance learning but in real-time. 

In its traditional form, training includes travelling, teaching, training, testing, communication. The training 
material is sent for testing, then sent, evaluated or corrected. But now everything has changed due to 
new technologies. 

These days almost everything is done remotely except education - trade, healthcare, business, 
economics, IT. 

Nowadays so many new technologies are part of our lives, of our daily routines, that they have become 
like part of us and we cannot imagine our lives without them. They increase the quality, but also facilitate, 
lighten, entertain, make life easier. It seems to me that new technologies and the Internet will continue 
to develop and improve and it is no longer possible to take them out of our social life. 

3 RESULTS 
The conducted analysis clearly shows that in distance learning the way and the organization of teaching 
is of paramount importance. The cost of training is low thus this type of training becomes more and more 
popular and used in education. Distance learning is as good and of high quality as regular learning. It 
just needs to be given an equal chance by everyone - teachers and students. 

Online learning has become very popular in the last decade, and in the context of a pandemic in the last 
year it has even become a major form of education. During the second term of the 2019/2020 school 
year, all students switched to online distance learning, and currently all students and adults continue 
their learning in a distance and online form. The modern way of life and the dynamics of globalization 
require it. 

Online distance learning is a different learning that requires a different approach, as well as responsive 
organization for the learning process itself. Therefore, e-learning systems are often called learning 
management systems. But conducting online distance learning should be the result of a careful and 
planned process, not just a collaboration of sporadically provided materials and lectures provided 
without any comprehensive concept - in this case it will not lead to the expected positive results [2]. 

It is necessary, though, to outline the main difference between distance learning and online learning. 
Three main parameters contribute to this: 

• Difference in location - the difference between the two types of training is in the location; in online 
learning learners can be in the same room with the teacher while working through their digital 
devices on teaching and assessment; and in distance learning learners work at home online, 
while the teacher prepares tests and tasks in a digital environment; 

• Difference in interaction -	in online learning, the interaction between teachers and students is in 
a mixed learning technique together with other teaching strategies; and distance learning, in turn, 
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does not involve constant interaction between teachers and students, but relies mainly on the 
learning management system; 

• Differences in teaching - online learning is designed to teach along with other face-to-face 
techniques; while distance learning is a method of providing learning materials, not an option of 
other types of teaching. 

Distance learning requires a huge resource which needs to be prepared in advance as well as all 
learning materials also to be provided. In this context, online education supplements it very well and 
covers all the questions left unclear to such an extent that both of them collaborate and synchronize 
with each other perfectly and are accepted as one inseparable thing [9]. 

 
Fig. 1. Main advantages of distance learning 

Distance learning makes it possible to conduct remote training anywhere and anytime without making 
additional commitment and effort. At the same time, the training materials provided can be unlimited, as 
the resources are unlimited. It saves a huge amount of time that can be invested in something else and 
/ or for building new strategies. Everyone can "attend" and conduct their training at their own pace and 
in their own time. Flexibility implies building your temperament. At the same time each student can get 
individual and focused attention. 

Distance learning is close to the activities, interests and emotions of young people. Teaching becomes 
simple and efficient, provokes development of individual interests, as well acquisition of additional skills. 
New qualities such as discipline, motivation, self-control, self-assessment are built [8]. 
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Fig. 2. Main disadvantages of distance learning. 

Perhaps the biggest disadvantage of distance learning is the lack of a live contact between the teacher 
and the students, as well as the occurrence of technical problems. This fact creates additional 
inconveniences for both parties, and also requires investing additional funds, being difficult or even 
impossible for some people. Not everyone is able to be in front of the technical training tool at the same 
time. We should also not forget the fact that a long stay in front of mobile or computer devices causes 
direct preconditions for spinal deformities, visual discomfort, later on presupposes the emergence of 
chronic health problems. The pressure on the body is enormous no matter that it does not look this way 
[7]. 

4 CONCLUSION 
Distance learning is a tool and a method that could provide competitive advantages to educational 
institutions in their development in a dynamically changing environment. This presupposes the 
organizations to be flexible, adequately applying the possibilities of information technologies and 
establishing material, technological, organizational and intellectual preconditions for gradual transition 
to full online training and internal administrative service. 

The analysis clearly shows that the way and organization of teaching in distance learning is of crucial 
importance. The cost of training is low and thus this type of training is becoming more and more popular 
and used in education. Distance learning is as good and of high quality as traditional learning. It just 
needs to be given an equal chance – by teachers and by students as well. The choice of specific models 
and teaching methods depends on the goals of each discipline, the target audience and the financial 
status of the school. 

The main benefits of distance learning for the learners themselves are: 

- flexibility, accessibility, convenience; 
- training at a time convenient for students; 
- training at your own pace; 
- the trainees themselves choose the training method; 
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- receive free textbooks and teaching assistance; 
- saves time and money; 
- easily accessible; 
- training that allows lifelong learning; 

- social security.  
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Abstract 
The text is part of a research survey within the project IGA_PdF_2021_034 Impacts of the Covid-19 
pandemic on pre-school education in selected European countries with an emphasis on preparing 
children to start compulsory schooling. The project is realized at the Faculty of Education at Palacký 
University Olomouc and focuses on the impacts of measures against the spread of Covid-19 in the 
field of preschool education in selected European countries. This paper presents the next phase of the 
research survey in which we focus on the Czech Republic and analyse how the anti-epidemic 
measures have affected the conditions of pre-school education and the fulfilment of pre-school 
education functions with an emphasis on the educational function and preparation of children for 
compulsory schooling. A quantitative research design was selected and a questionnaire survey 
method was used. Questionnaires for nursery school teachers and the obtained data were statistically 
processed. The results of the research suggest that the impact of the anti-epidemic measures on pre-
school education is significant and mostly concerns the educational function and preparation of 
children for entering primary school. The benefits of this study are proposals for addressing the impact 
of the pandemic in preschool education in the Czech Republic and possible recommendations for the 
training of future teachers. 
Keywords: Anti-epidemic measures, distance learning, functions and conditions of preschool 
education, preparation for compulsory education, preschool children. 

1 INTRODUCTION  
In the Czech Republic, the first case of the Covid-19 disease dates back to 1st March 2020. Since 
then, measures have been taken to prevent the spread of the disease. The anti-epidemic measures 
have disrupted people’s social lives and a lot of people have lost their lives. The main focus of the 
study is on preschool education which has also been disrupted during the coronavirus epidemic. As a 
result, the functions and conditions of preschool education have changed. Nursery schools in the 
Czech Republic were closed by government regulation for 50 working days and distance learning was 
ordered for the last mandatory year of preschool education. This new form of education in preschool 
establishments shortened the mandatory 20 hours of full-time education per week to mere 30 minutes 
per week of direct interaction with the child ([1], [2]). The anti-epidemic measures in preschool 
education have affected the education of children, allowed for organizational changes and changed 
the way children are prepared for compulsory schooling. 

 
Figure 1. Overview of the number of people newly diagnosed  

with the Covid-19 disease in the Czech Republic ([3]). 
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1.1 National anti-epidemic measures in the Czech Republic 
During the pandemic, the government gradually issued measures against the spread of the Covid-19 
disease. The Czech Republic declared the state of emergency several times, the longest lasting for 
132 days. The Government approved a series of emergency measures outside the state of emergency 
through which the Ministry of Health introduced the anti-epidemic measures pursuant to the Pandemic 
Act ([4]). Below is an overview of some measures ordered by date. 

From 12th March 2020 the following was prohibited: entry to the Czech Republic and travel to risk 
countries; organization of cultural, sports and other events exceeding 30 participants; education in 
elementary and secondary schools as well as universities; presence of the public in selected 
establishments and marketplaces; retail sale and services; free movement of persons. From 4th May 
2020 movement and stay in all places outside the place of residence without respiratory protective 
equipment was prohibited. From 18th May 2020 the operation of schools and educational 
establishments was limited by prohibiting the presence of pupils and students in education. From 25th 
May 2020 the presence of the public in dining establishments was prohibited between 11 p.m. and 6 
a.m. From 22nd June 2020 festivals, events and other gatherings exceeding 1,000 participants were 
prohibited. From 14th October 2020 the operation of schools and educational establishments was 
limited by prohibiting the following: presence of university students in lectured and exams; provision of 
accommodation to university students; presence of secondary and elementary school students in 
schools. From 21st October 2020 and 18th December 2020 free movement of persons was prohibited 
from 9 p.m. to 4:59 a.m., retail sale and services were prohibited ([5]). From 3rd December 2020 
events exceeding 10 persons indoors and 50 persons outdoors were prohibited. From 27th February 
2021 preschool establishments were closed. From 25th February 2021 movement and stay outside 
the place of residence was prohibited without respiratory protective equipment including a respirator or 
equivalent. From 1st March 2021 all persons were prohibited from leaving the district in which they 
were resident. After that the Government of the Czech Republic introduced packages for a return to 
normal life with the first phase of loosening of the restrictions after 12th April 2021 ([6]). 

1.2 Anti-epidemic measures in preschool education  
The measures against the spread of the Covid-19 disease have affected the lives of all citizens of the 
Czech Republic. They have also influenced the operation of nursery schools the total number of which 
in the 2019/2020 school year was 5,304 ([7]). For most of the coronavirus time, nursery schools were 
attended by all children. However, the spread of the disease had a very rapid onset in some periods of 
time and nursery schools were closed locally due to quarantine or nationally by a government 
regulation for 50 working days. The national closure of nursery schools took place from 27th February 
2021 to 10th May 2021 when they were reopened ([1]). In the first week, nursery schools were 
attended only by those children for whom preschool education was compulsory. Before entering their 
nursery school, they had to be tested and wear a face mask during the testing. The maximum number 
of children in a group was 15 and they did not have to wear a face mask during the day. Ten days 
later, all children were allowed to attend without the obligation of testing. Preschool education was 
regulated by the Ministry of Education, Youth and Sports (referred to as the MEYS) according to the 
applicable anti-epidemic measures. The Ministry of Education issued guidelines and recommendations 
for preschool establishments and also defined the job content of preschool staff. During the national 
closure of nursery schools, compulsory preschool education was governed by the recommendations 
for distance learning of children in compulsory preschool education ([2], [8], [9]). 

 
Figure 2. Testing of children in nursery schools ([10]). 

Pursuant to the anti-epidemic measures in nursery schools, staff and parents had to wear face masks 
inside the nursery school building. Most of the measures were issued abruptly as a quick response to 
the increasing number of infected people. Wearing of face masks and testing of teachers and nursery 
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school staff in general was mandatory for a certain period of time and then became optional. In this 
context, a consistent measure was not in place for longer than a month. However, the measures that 
related to the operation and educational conditions in nursery schools were consistent. The MEYS 
issued guidelines in which they recommended outdoor activities and a sufficient supply of soap, 
disinfection and disposable wipes on toilets. The intensity of cleaning was supposed to be increased, 
classrooms were supposed to be frequently ventilated and additional hygiene measures were 
supposed to be taken ([8], [11]). The anti-epidemic measures included exceptions relating for example 
to children whose parents had selected professions. These children were allowed to attend specific 
nursery schools which remained open even during the closure of other schools by a government 
regulation. However, both the MEYS and nursery schools took into account the choice of parents and 
if, for preventive reasons, parents educated their children at home (including children in compulsory 
preschool education), they allowed this to happen and helped them with distance learning. If a 
preschool child was ill with Covid-19, they had to be at home for at least 14 days before returning to 
nursery school ([2], [8]). 

1.2.1 Distance form of learning for compulsory preschool education  
In addition to the compulsory nine-year schooling, preschool education has been mandatory in the 
Czech Republic since 2017. Compulsory preschool education is free of charge and applies to children 
older than 5 years of age. The scope of compulsory education is set for at least 4 hours per day on 
working days ([12]). During full-time education, children prepared for enrolment in primary school in a 
systematic way for at least four hours per day under supervision of an experienced teacher. The anti-
epidemic measures have brought major changes to the form of education and to the preparation of 
children in compulsory preschool education. A document describing the recommendations for distance 
learning was drafted for nursery schools which were closed for various reasons ([2]). Distance learning 
was also based on the amendment to the Education Act No. 349/2020 Coll. Section 184a defines the 
special rules under restricted presence of children, pupils and students in schools ([13]). 

Distance learning included both online or offline activities. In the case of online education, 
synchronous meetings were recommended for only 30 minutes once a week, which is a big difference 
compared with the compulsory 20 hours per week full-time. During distance learning, pedagogical 
diagnostics was not compulsory and the development of the education programme was based on 
pedagogical diagnostics performed during full-time education ([2]). In the course of distance learning, 
nursery school teachers had to rely on digital technology and were required to employ a higher degree 
of literacy in order to improve the quality of distance learning ([14]). Teachers were also restricted in 
their contact with children and communicated primarily with their legal guardians. During distance 
learning, educational activities were passed on to parents who subsequently carried out these 
activities with children at home. The results of education were checked especially through 
photographs of children’s work and in other ways as selected by nursery schools ([2]). In April 2021, 
the primary school enrolment procedure took place in the Czech Republic suggesting an increased 
number of children with postponement of compulsory education. The decrease in children’s school 
readiness is described by the child psychologist Nesnídal who believes that the cause lies in the 
measures related to the Covid-19 disease ([15]). 

1.3 Monitored functions of preschool education 
The functions of nursery schools can also be defined as tasks; they complement each other and are 
interconnected. The monitored functions were selected according to Šmelová and include those that 
define education in nursery schools. In nursery schools, children are educated, socialized, cared for, 
integrated in life and their personality qualities are supported. The monitored functions are described 
below: 

• Educational function: focus on the development of the child including the child’s personality 
and cognition, the child’s partial progress is evaluated, the child is prepared for the next level of 
education.  

• Socialization function: secondary socialization closely linked to family education.  

• Caring function: professional care for the child, child’s self-care, care for the child’s own health 
and the child’s environment.  

• Integration function: focus on the competences achievable in preschool age, thus providing 
the prerequisites for future success in society. 
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• Personalization function: support and respect for each child’s individual peculiarities ([16]). 

1.4 Monitored conditions of preschool education 
The monitored conditions of education were selected according to the conditions defined in the 
Framework Education Programme for Preschool Education ([17]) and include the following: regimen, 
material and psychosocial conditions, organization, staffing and educational provision, nursery school 
management and parental involvement.  

• Material conditions – describe suitable outdoor and indoor areas, furniture, toys and generally 
appropriate material facilities in nursery schools. 

• Daily regimen – provision of a rich and balanced diet, sufficient physical activity, rest and 
sufficient time spent outdoors. Generally, children’s healthy lifestyle is supported. 

• Psychosocial conditions – a mentally calm social environment known in schools as the school 
climate and classroom atmosphere. A safe, calm, respectful, balanced and secure environment 
for nursery schools. 

• Organizational conditions – organizational arrangement of nursery schools including the daily 
schedule, daily programme and content as well as order. 

• Nursery school management – the director is responsible for a systematic and functional 
operation of the nursery school. Together with teaching and non-teaching staff as well as 
parents they form a team that ensures appropriate education. 

• Staff and educational provision – teachers with the required professional qualification who 
are interested in self-education and the development of their professional competences. 

• Parental involvement – parental involvement in preschool education through partnership 
cooperation ([17]). 

2 METHODOLOGY 
The research was performed by means of a quantitative approach using the method of a questionnaire 
survey. The research was based on literature ([18]) aimed at quantitative educational research. We 
defined the research problem, objectives, research questions and used statistical methods including 
frequency, mean or median. The data were subsequently presented in graphs and tables.  

2.1 Research problem 
What is the impact of the anti-COVID measures on the conditions and functions of preschool 
education in the Czech Republic in relation to children’s preparation for compulsory education? The 
anti-epidemic measures have affected not only the social life of the citizens of the Czech Republic but 
also the occupational and educational areas. In the Czech Republic, preschool education has an 
important role and therefore, the last year of preschool education has been compulsory since 2017 for 
children aged 5 years as a preparatory year for compulsory schooling ([12]). The anti-epidemic 
measures have affected compulsory preschool education in several ways including disruption of the 
functions and conditions of preschool education. The most significant changes are visible in 
compulsory preschool education. Therefore, our focus is on the preparation of children for starting 
compulsory education. In the Czech Republic, however, nursery schools were also closed by a 
government regulation for 50 working days. Therefore, the present research study focuses on the 
consequences in the area of preparing children for compulsory education as well as the achievement 
of the functions and conditions of preschool education. 

2.2 Research objectives and questions 
The aim of the study is to identify how the anti-epidemic measures have affected the conditions and 
functions of preschool education with an emphasis on children’s preparation for compulsory education 
in the Czech Republic.  

The research questions are based on the research problem and the research objective: 
RQ 1  What was the impact of the measures against the spread of the Covid-19 disease on the 

functions of preschool education in the Czech Republic? 
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RQ 2  What was the impact of the measures against the spread of the Covid-19 disease on the 
conditions of preschool education in the Czech Republic? 

RQ 3  What was the impact of the measures against the spread of the Covid-19 disease on children’s 
preparation for starting compulsory education in the Czech Republic? 

2.3 Research method 
The data collection tool was a non-standardized questionnaire entitled The functions of nursery 
schools and their educational conditions during the Covid-19 pandemic. The questionnaire was 
created in Google Forms. The questionnaire contained a total of 21 items and was divided into three 
parts. The first part focused on the functions of preschool education, while the second part dealt with 
the conditions of preschool education. These two parts contained scale items in which respondents 
assessed on a scale from 1 to 4 (1 – positive impact, 4 – negative impact) the impact of the anti-
epidemic measures on the specific functions and conditions of education. The third part included 
information items: location of nursery school (urban/rural) and the measures taken against the spread 
of Covid-19.  

Table 1. Questions 1-18 concerning the functions and conditions of preschool education. 

HOW HAVE THE IMPLEMENTED MEASURES AGAINST THE SPREAD OF COVID-19  
IN YOUR NURSERY SCHOOL AFFECTED: 

1. Development and support of common social habits 
of children? 

5. Developing the foundations of key competences for 
lifelong learning and future life? 

2. Development and support of common hygienic 
habits of children? 6. Respect for the individual needs of each child? 

3. Comprehensive and harmonious development of 
the child in accordance with the valid curriculum? 

7. The process of pedagogical diagnostics and its 
evaluation? 

4. Socialization and inclusion of children in groups 
and society? 

8. Systematic preparation for the start of compulsory 
schooling? 

HOW HAVE THE IMPLEMENTED MEASURES AGAINST THE SPREAD OF COVID-19 IN YOUR 
NURSERY SCHOOL AFFECTED THE CONDITIONS OF EDUCATION, SPECIFICALLY: 

9. Material conditions and background for the 
educational process? 

14. The process of children's adaptation to the nursery 
school environment? 

10. Children's lifestyle (diet, drinking regime, 
exercise…)? 

15. Fluency and flexibility of the educational process and 
its success? 

11. The feeling of safety and well-being of children? 16. Choice of curriculum and activities such as trips, joint 
events, cultural events etc.? 

12. Social contacts, relationships and communication 
between children? 

17. Parental participation (school events, adaptation 
process of children with parents etc.)? 

13. Social contacts, relationships and communication 
between children and teachers? 

18. Flexible and understandable nursery school 
management? 

Note: The questions cover the monitored functions and conditions of preschool education. 

The questionnaires were distributed electronically via social networks and sent to the e-mail addresses 
of nursery schools from the entire Czech Republic randomly selected from the MEYS register of 
schools. This type of distribution was chosen due to the anti-epidemic measures. 

2.3.1 Description of the research sample  
The overall number of returned questionnaires was only 224. The questionnaire was distributed at 
regular intervals for a period of 4 months in order to obtain a representative sample. Regarding the 
size of the basic sample of about 33,000 ([19]), a representative sample was not obtained and 
therefore the results cannot be generalized and relate only to the research sample analysed. 
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Table 2. Research sample. 

Preliminary research: 36 respondents Recruitment method: Random selection 

Research:  224 respondents Respondents divided into groups by: 
Anti-epidemic measures 
introduced 

Respondents: Nursery school teaching staff – directors and teachers in the Czech Republic 

Note: The research study also included a preliminary research which revealed the potential risks of the questionnaire 
survey. The questionnaire was modified based on the results of the preliminary research. 

A limitation concerning the method of distribution is that despite the researchers’ effort they failed to 
recruit a sufficient number of respondents in order to achieve a representative sample. The 
researchers also encountered respondents’ reluctance to participate in the research and the absence 
of personal meetings and personal delivery of the questionnaires due to the anti-epidemic measures. 

2.3.2 Data analysis 
The data were analysed by means of level 1 analysis: frequency categorization, median and mean 
calculation, interpretation. Graph 1 below shows the mean of all scale items for each monitored 
function and condition of preschool education in the context of the measures introduced. The data 
interpretation focuses on those items that indicated positive and on the contrary negative impacts of 
the anti-epidemic measures on the functions and conditions of urban as well as rural nursery schools. 

The median value is 2.5 which means that values below 2.5 are considered as a positive impact, while 
values above 2.5 suggest a negative impact on the functions and conditions of preschool education in 
the context of the measures introduced. 

3 RESULTS 
The following chapter presents the data from the questionnaire survey as well as the findings 
concerning the research problem. 

 
Note: The graph shows questions 1-18 on the horizontal axis. The responses 1-4 are shown on the vertical axis where 1 
suggests a positive effect while 4 indicates a negative effect. The line with the letters a, b, c describes the types of anti-
epidemic measures introduced in nursery schools. Type a are nursery schools with long-term closure (more than a month). 
Type b are nursery schools with short-term closure (week to month). Type c are nursery schools only with hygiene and 
organizational measures – these nursery schools remained open for children of health professionals, emergency 
professionals and teachers.  

Graph 1. Overall mean of responses according to the measures introduced. 
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Table 3. Educational functions and measures introduced in nursery schools. 

Measures taken  Q 1. Q 2. Q 3. Q 4. Q 5. Q 6. Q 7. Q 8. 
A 3.2 2 3 3.4 2.9 2.8 3.3 3.2 
B 3.3 1.7 2.9 3.5 2.8 2.8 3.4 3.4 
C 3 1.9 2.8 3 2.7 2.4 3.2 3.1 
Mean total 3.2 1.9 2.9 3.3 2.8 2.7 3.3 3.2 

Note: The full text of questions 1-8 (Q1-Q8) is above in Table 1. The calculated median value suggests a positive effect only 
in the area of the development of children’s hygiene habits, which is the caring function. In all of the measures the mean is 
below 2.5 which corresponds with the government measures and recommendations concerning the more stringent hygiene 
standards during the Covid-19 pandemic in order to prevent its spread. All the other calculated means are above 2.5 which 
indicates a negative impact on the remaining functions. The most serious impacts were observed in socialization, 
pedagogical diagnostics and systematic preparation for school attendance. These are functions included in the socialization 
and educational functions. Relevant professional literature ([20]) suggests that the nursery school is a place of secondary 
socialization and an important environment where children develop their communication and cooperative skills as well as 
social habits that they will use in their future life. Similarly, the development of children, monitoring of their progress and 
systematic preparation for primary school are an integral part of lifelong learning in accordance with the pillars of education 
([21]). In all of the groups by type of measure these functions were disrupted the most. Minor differences were observed in 
groups A and B which is correlated with the extent of the restrictions imposed on nursery schools. 

Table 4. Educational conditions and measures introduced in nursery schools. 

Measures taken  Q 9. Q 10. Q 11. Q 12. Q 13. Q 14. Q 15. Q 16. Q 17. Q 18. 

A 2.8 2.8 3 3.4 3.1 3.4 3.2 3.8 3.8 2.9 
B 2.8 2.6 2.9 3.4 3 3.4 3 3.8 3.7 2.7 
C 2.6 2.3 3 2.9 2.8 3.1 3.2 3.8 3.8 2.9 

Mean total 2.7 2.6 3.0 3.2 3.0 3.3 3.1 3.8 3.8 2.8 
Note: The full text of questions 9-18 (Q9-Q18) is above in Table 1. In the assessment of the impact of the anti-epidemic 
measures on the conditions of education, the total mean of all types of measures was above 2.5 which suggests that all of 
the monitored conditions have been negatively affected to various degrees. The lowest impact was observed in the material 
conditions and lifestyle which were close to the threshold value of 2.5: regimen 2.6; material conditions 2.7. Worth 
mentioning is also flexible nursery school management with a total mean of 2.8 which suggests positive efforts of nursery 
school leaders and flexible responding to the situation. In the context of government measures, nursery schools were 
recommended to carry out most of the education process outdoors in school gardens. Nursery schools had to respond 
flexibly and adjust their conditions for example by procuring outdoor equipment and toys, making adjustments to the 
organization of education, eating, etc. ([8], [11]). In addition, nursery schools had to equip their changing rooms, washrooms 
and staff facilities with hygiene articles: disinfection, disposable aids, etc. in order to comply with the regulations of the 
Ministry of Health ([14]). A more detailed analysis of the types of measures suggests that the regimen condition in group C 
was above the median of 2.5 where only hygiene and organizational measures were introduced. In these nursery schools 
the measures had a slight positive effect because the operation of these nursery schools was not interrupted and education 
was supported in the context of environmental education. 

The remaining conditions achieved a value of 3 and above. The greatest impact was on the 
organizational conditions including the selection of the learning content, planning of the programme 
and family participation in the life of the nursery school, all achieving a total mean of 3.8. In the context 
of the type of measures introduced, no significant differences were observed between nursery 
schools. Nursery schools were not allowed to organize social or mass events, go to theatres or sing 
with children ([5], [22]). This limited the development of cultural awareness as well as emotional 
experience and its sharing. The restrictions also affected the possibility of getting to know the region 
and establishing a positive attitude to the environment in which the child lives. The presence of 
parents in nursery schools was limited to a minimum: handover or testing of children, any other 
communication was carried out mainly by electronic means. The data analysed ([14]) suggest that the 
frequency of communication between nursery schools and families increased as a result of the 
information that had to be provided concerning the operation of nursery schools and the anti-epidemic 
measures. However, this does not change the fact that families became separated from the life of 
nursery schools. 
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Note: The data obtained were also assessed in the context of the rural-urban location, where no significant differences were 
identified between the two groups. A positive impact was again observed in hygiene habits with a greater positive impact on 
hygiene habits among children from rural schools (1.7) as opposed to urban schools (2.1). As far as the conditions are 
concerned, a value of 2.5 was only observed in rural regimen conditions. It can be assumed that the government measure 
concerning outdoor education is easier to follow for rural nursery schools as opposed to urban nursery schools. The most 
negatively affected functions were again socialization and education, while the most negatively affected conditions were 
organization and parental involvement. 

Graph 2. Effect of the nursery school location on the functions and conditions  
of education in the context of the anti-epidemic measures. 

4 CONCLUSIONS 
The conclusions of the research are presented by means of answers to the research questions. 
RQ 1 What was the impact of the measures against the spread of the Covid-19 disease on the 

functions of preschool education in the Czech Republic? 
The anti-epidemic measures had both positive but mainly negative impacts on the functions of 
preschool education. A positive effect of the measures against the spread of Covid-19 was observed 
in the caring function, specifically in the area of personal hygiene. Children were strongly encouraged 
to wash their hands, keep distances, etc. ([11]). The remaining functions were affected negatively. The 
most disrupted functions were education and socialization. As a result of the closure of nursery 
schools, the educational function was shifted to families who had to substitute or compensate for 
nursery schools and their staff. An interesting finding is that no significant differences were observed 
between the types of nursery schools by measures despite the fact that type C nursery schools were 
not closed during the Covid-19 pandemic.  
RQ 2 What was the impact of the measures against the spread of the Covid-19 disease on the 

conditions of preschool education in the Czech Republic? 
The anti-epidemic measures affected all of the educational conditions defined by the FEP PE ([17]). 
The degree of respecting or disrespecting differed by the nature of the conditions. According to the 
overall assessment, none of the conditions showed a positive effect in the context of the measures 
introduced. The smallest disruption was observed in the regimen and material conditions. Nursery 
schools and their staff were most affected by the anti-epidemic measures in the organization and 
parental involvement conditions. Nursery schools were isolated from the surrounding world which 
significantly changed the character of the learning content and activities. The cultural and social 
development of children as well as social interactions were significantly limited, personal contact with 
parents was decreased to a minimum. All of this can lead to an emotional and cultural-social flattening 
of preschool children in the period of the Covid-19 pandemic. This finding is also correlated with the 
impaired socialization function of nursery schools, which are supposed to mediate contact not only 
between children, between the school and the family but also with the wider cultural-social 
environment. This is confirmed by the FEP PE, where social development is included in three 
educational areas out of five. This finding requires more attention and further research.  
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RQ 3 What was the impact of the measures against the spread of the Covid-19 disease on children’s 
preparation for starting compulsory education in the Czech Republic?  

At present, the last year of preschool education is compulsory and applies to all children who are five 
years of age at the beginning of the respective school year ([12]). For this reason, there is an 
increased need to prepare children in the compulsory year in a systematic way and monitor their 
progress ([23]). A closer analysis of the preparation of children for starting compulsory education, 
which is one of the educational functions of nursery schools, suggested an overall mean of 3.2 
indicating a negative impact of the anti-epidemic measures in this area. The preparation of children for 
enrolment in primary school is inherently linked to pedagogical diagnostics the purpose of which is to 
gradually assess children’s progress and to allow timely intervention. Pedagogical diagnostics is of 
special importance for children with postponement of compulsory school attendance or for children 
with special educational needs. Due to the closure of nursery schools, it was impossible to monitor 
children on a continuous basis and focus on areas in which they needed support. Pedagogical 
diagnostics was limited to submission of completed worksheets and other tasks to nursery school 
teachers. All of these aspects also affected the enrolment of children in compulsory education which 
took place without the presence of children and without checking their basic knowledge and skills by 
teachers of the first year of primary schools ([2], [24]). 
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VIRTUALIZATION OF DIGITAL MEDIA PRODUCTION IN EDUCATION 

Caleb Tomkins, Michael G Wagner 
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Abstract 
As internet speeds become more reliable, consumers are using cloud computer virtualization more than 
ever to gain access to powerful hardware from anywhere. This also creates new possibilities for 
educators and educational institutions to leverage high end computing hardware in a scalable and cost-
efficient way. In this position paper we will consider how cloud gaming technology can be used for digital 
media production in education and whether latency limitations make a significant difference. 

The services used for testing were Paperspace and Parsec. Some latency tests were conducted using 
NVidia's Reflex Monitor, while others were done using a high-speed camera. The results show that 
current cloud computing technology is already viable in most situations that rely on GPU hardware 
acceleration on the remote system. 

Keywords: Digital media, educational technology, online learning, cloud computing, IT infrastructure, 
GPU virtualization. 

1 INTRODUCTION 
Virtualization is the process of moving resources online so that they can be accessed from anywhere. It 
is able to provide users with the power of a workstation on any device they can connect with. This can 
be in the form of on-premises servers, cloud computers hosted by a company like Amazon or Microsoft, 
or an all-in-one service like Paperspace [1] or Shadow [2]. 

There are many benefits of this technology in the educational space, such as flexibility for users, 
scalability of computing power, and consolidation of space. This paper takes all of this into account and 
answers the question of whether this technology is ready to be implemented in educational settings as 
well as identifying the benefits and drawbacks. 

In order to accomplish this, multiple services and on-premises computers were tested to determine the 
latency and quality limits that come with the technology. Using this data and the experience using the 
services it was possible to determine how significant these problems were and if there were any other 
concerns to take note of. 

2 METHODOLOGY 
The study began by taking note of common problems within educational computer labs, and how 
virtualization may impact them. These included topics of remote learning, financial or physical limitations 
for students, as well as hardware issues. Some theoretical conversation took place before beginning to 
look into different solutions to these problems within the market of virtualization. 

The primary research component of this study was latency testing using Window’s built-in paint 
application. For some trials an iPhone 11’s slow motion camera was used to find the difference in time 
from the mouse click to the screen updating, while in the other trials a high-speed monitor from Nvidia 
with a built-in latency tool was used. In both settings the client computer was being captured while the 
host computer was using the paint fill tool, and the time between mouse-click and the fill tool reacting 
was measured. In some trials the host computer and the client computer were the same machine. 

The services used in this test were Paperspace, Shadow, and Parsec. Paperspace was chosen as a 
popular Desktop as a Server (DaaS) platform that focuses on graphics production studios. For that 
reason, Paperspace prioritizes picture quality over latency. Shadow was chosen as an alternative that 
is geared towards gamers, prioritizing latency over quality. Parsec is used for connecting to remote 
workstations. The software doesn’t include a virtual machine, but it can be hosted on most Windows 
machines and the client software runs on Windows, Mac and Linux. It is also made with gaming in mind; 
however, it can be used in many situations and has good graphics performance as well as latency. 
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In addition to the latency testing both subjective and objective observations were recorded when using 
different virtualization services. Most significantly screen captures were taken to get a sense of the 
quality in different settings and glitches or issues were noted if they affected user experience. Other 
observations included perceived amount of latency or lag, perceived quality of streaming, and anything 
else that may have been troublesome or interesting. After using these services and recording data, there 
was a discussion of how the services differ, and their efficacy in an educational setting. 

3 OBSERVATIONS 
In order to put the results in perspective, it is important to understand the technology used in each of 
the tests. The iPhone slow motion camera has a framerate of 240fps thus it can only measure updates 
in increments of 4.2ms. This is low relative to the total latency of most systems, but it is important to 
keep in mind in tests taken using this camera. The accuracy of the Reflex Latency Analyzer (RLA) is 
0.1ms which is negligible. The RLA tool also reported lower latencies than the iPhone in general, as it 
does not account for the added latency from the mouse. This was about 12ms. Tests were taken in 
multiple settings which is beneficial in understanding how these services perform in different scenarios. 

The Paperspace and Shadow servers are both in New York, so distance is also a factor. The setting 
with the strongest connection was in Philadelphia on Drexel’s Campus which has upload and download 
speeds of hundreds of megabits per second. A second setting, more akin to what many remote learners 
would experience, was in northern New Jersey with upload speeds and download speeds just under 80 
megabits per second. Finally, a third location was tested overseas with upload speeds and download 
speeds that were usually below 20 megabits per second. This was considered the worst-case scenario 
of both distance and internet speeds which would still be viable in using the technology. 

The most important finding in these tests was the latency when using two computers on the same 
network. The two computers during this trial were a laptop with an Nvidia GeForce 940mx and an intel 
i5-6200u, and a workstation with an Nvidia RTX a6000 and an intel (INSERT GRAD LAB 
PROCESSOR). While connecting with Parsec the computers were placed next to each other and 
recorded with the iPhone camera as one computer controlled the other. 

When the laptop was the host and the workstation was the client, it took 150ms for the mouse to click, 
the laptop to receive the signal, and the workstation’s screen to update. This is only 60ms higher than 
the time it takes the laptop to refresh on its own most of the time. Moreover, the average delay between 
the laptop screen refresh and the workstation screen refresh was only 11ms and the median was only 
4ms. These numbers compare to what latency might be added by a mouse or a monitor which shows 
how insignificant this delay is. Furthermore, when reversing the setup so the laptop is the client and the 
workstation is the host, (which is more representative of a real-world scenario) the average latency was 
111ms. Only 21ms higher than the laptop on its own, which is a comparable amount of time as a single 
frame on a 60hz monitor. Subjectively, the latency in both setups was not noticeable. One thing to note 
about Parsec is that the 4k quality is noticeably worse than using a local machine in 4k. 

As far as Paperspace and Shadow are concerned, the results are still relatively low, but still not up to 
par with the setup on the same network. When connecting from the workstation in Philadelphia using 
the RLA tool, Paperspace’s default connection software had an average latency of 126.4ms and 
Paperspace with Parsec had an average latency of 94.9ms. Accounting for mouse latency, this would 
have been about 138.8ms and 107.3ms respectively. Using this setup is about 48.0ms slower than the 
workstation on its own, but it is only about 17.3ms slower than the laptop on its own. Subjectively, it was 
evident that there was a slight delay in some cases, however it is completely irrelevant when using the 
computer for general purposes. 

Shadow was an even stronger case when using the same setup and its default app. There was an 
average latency of only 62ms (74.4ms adjusted for mouse latency). This was only 15.1ms slower than 
the workstation on its own. This delay was unnoticeable a lot of the time, and only occasionally when 
playing games would there be a slight spike and latency would be an issue for a moment. Something 
which also occurred with Paperspace’s Parsec setup. Both services work in 4k, but quality and latency 
performance may affect each other depending on the speed of the internet with either solution. 

Finally, these were the results for high-speed connections with clients in Philadelphia, but other 
scenarios were also measured as mentioned before. Connecting to Shadow from New Jersey with mid-
range internet on an average laptop had a latency of only 141.7ms measured with the iPhone. This was 
only 51.7ms higher than the laptop on its own. When hosting on a workstation in NJ, and connecting 
from a workstation in Philadelphia using Parsec, there was an average latency of 109.7ms measured 
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with the RLA tool (122.1 adjusted for mouse latency). Subjectively, any of these services worked well 
as remote workstations. In situations that require particularly low latency, the client and host should both 
be on the same network. Even in the overseas situation Paperspace was still usable as a workstation. 
However, there were far less consistent results when connecting from overseas. The latency ranged 
229 to 1004ms using Parsec or the default app. It was always noticeable, but still usable in most cases. 

4 DISCUSSION 
The results from the tests of the three solutions show that all of them can be viable based on the latency 
results, but what does this mean in the context of education? Courses in digital media can often require 
hardware that is quite expensive for both students and educators. This means that either students will 
have to pay for their own machine or settle for whatever machines their school may provide. One thing 
that schools and workplaces can do to reduce the price is to build fewer high-powered machines and 
use virtualization to deliver those resources to students. Because these machines can be divided and 
accessed by multiple users on separate instances, there isn’t a need for a one-to-one ratio between 
number of clients and machines. This also makes the solution extremely scalable. As the demand for 
the resources increases, adding one machine can account for multiple concurrent users. Not to mention 
that the machines can be accessed from anywhere.  

Performance wise, this on-premises server solution is the best for latency when on the same network. 
Followed by Shadow and lastly Paperspace. If the on-premises solution is using Parsec, then for 4k 
dependent solutions, the order of performance is flipped. For that reason, on-premises servers are best 
for those who need low latency, and Paperspace is best for those who need the best graphics. Shadow 
is a great option for those who need something more in the middle. As far as pricing is concerned, 
Shadow is the cheapest for a single unit at $30 per month. However, it isn’t as scalable as the other two 
solutions, and the performance is limited to only 4 CPU cores. 

Paperspace has more resource options, and is more scalable, but is more expensive than Shadow and 
may be more expensive than just building a computer depending on what components are required and 
how often it will need upgrades. Nothing beats on-premises servers in terms of scalability, latency, and 
control. The price can be high initially but is likely cheaper than any other option when resources are 
divided, and upgrades are only required every 5 years or more. At the time of writing, Paperspace and 
Shadow don’t offer the most recent hardware technology anyway. That being said, Paperspace and 
Shadow do not require as much time to get setup, they won’t use as much electricity on the client’s end 
and won’t need any maintenance. 

In the age of remote learning, flexibility is an extreme benefit for schools looking to future proof their 
resources. Virtualization is one way that educators can provide a reliable experience to students without 
needing a powerful workstation of their own. The results from the testing in this study show that the 
technology is viable in most situations, and it will only get better from here on out. It will be interesting 
to see what other technologies will benefit the world of digital media education in upcoming years. 

5 CONCLUSION 
Our results show that virtualization does not necessarily lead to extreme latency, especially when 
connecting to a server on the same network as the client. While connecting overseas comes with 
obvious limitations, the average latency was still useable. The virtualization setup remained a viable 
solution for anyone without access to a high-power workstation. This also proves that online courses 
which require access to high end computing can be offered without the need for students to purchase 
expensive equipment. 

In conclusion, virtualization options available today provide a substantial amount of flexibility to 
administrators, faculty, and students. Those who would have previously needed to work in an in-person 
lab can connect remotely and work from anywhere. They can do this with the same power they would 
have on a workstation or even more. This can be used to create a computing infrastructure for online or 
remote students that is both highly scalable as well as cost efficient. 
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HIGHER EDUCATION DURING PANDEMIC: COMPETENCE 
APPROACH AND GAMIFICATION 
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Abstract 
Since 2018, significant reforms have been carried through in Latvia at all levels of education with a 
special focus on a competence approach. In the higher education system, the competence approach 
was introduced regarding learning outcomes and their evaluation criteria. This process was hampered 
by the invention of distance learning caused by the Covid 19 pandemic that required a major overhaul 
of teaching methodologies to achieve the learning outcomes. One of the ways to implement the 
competence approach and ensure the achievement of learning outcomes is the application of 
gamification, which can be considered as the introduction of informal methods into the formal study 
environment. To analyse the peculiarities, advantages and disadvantages of gamification in a study 
process and to identify its drawbacks, a research was conducted among the academic staff and 
students enrolled in different level study programmes and directions within one study year, taking into 
account the challenges and advantages of distance learning. The aim of the research is to analyse the 
peculiarities, advantages and disadvantages of gamification in the study process and to determine the 
possible obstacles for its implementation. The obtained data were analysed according to the 
qualitative research methodology. 

The findings of the research show that implementation of the competence approach is a complex and 
time-consuming process. Lecturers and students point out that nowadays there is a need to change 
the study methods and special efforts should be made to diversify them during distance learning, thus 
making the study process more challenging, information perception more efficient and directed to 
developing students' general competencies. Students acknowledge that distance learning 
considerably enhances their independent study skills. However, other important competencies, such 
as teamwork, problem-solving, quick decision-making, case study etc., are less developed should one 
compare them with the on-site studies. Gamification of the higher education study process is one of 
the methods that contribute to the development of life skills and professional competencies in an 
interactive way. However, the distance learning process and the learning outcomes to be achieved 
reveal the necessity to further develop lecturers’ and students’ digital literacy. 

Keywords: competence approach, gamification, learning outcomes, distance learning. 

1 INTRODUCTION  
The Bologna process is essential for ensuring uniform quality in higher education and its impact is 
reflected in the reforms implemented in Latvian higher education institutions and, in particular, in the 
study process: student-centred approach, student-centred pedagogical teaching methods and 
competence-based teaching and learning approaches, as well as learning outcomes, which can be 
evaluated and compared with the workload [1], [2]. 

With the start of the Covid 19 pandemic, it was necessary to overhaul almost all areas, including 
higher education. In higher education, the pandemic abounded in challenges. The changes affected 
not only the course of the study process, but also the content of studies, the learning outcomes to be 
achieved and the provision of feedback throughout the study process. 

One of the major challenges was not to lose entirely contact with students during the pandemic. In the 
framework of a student-centred approach, it is essential to be aware of students’ needs, learning and 
teaching strategies, as well as the achievement of the learning outcomes. Moreover, it must be noted 
that awareness of students’ experiences relates to facilitating deep learning [3].  

In Latvia, the Ministry of Education and Science is the leading state administration institution in the 
field of education, science and sports, as well as in the field of youth and state language policy, 
therefore many reforms in Latvia are implemented in accordance with national priorities or projects. 
From 2016 to 2023, the State Education Content Centre (VISC), an institution under the Ministry of 
Education and Science, is implementing the project “Competency-Based Curriculum” [4]. The aim of 
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the project is to introduce such general education content and approach to teaching wherein a student 
acquires knowledge, skills and attitudes necessary for life. The project also involves five higher 
education institutions in Latvia, whose academic staff and researchers are actively involved in the 
development and implementation of the content of the joint competence approach. In the course of 
implementation of the said project, the content and form of the teacher’s programmes study process, 
implemented by the said higher education institutions, had to be evaluated.  

However, it should be noted that the pandemic in higher education brought new priorities and needs 
that had not been identified in such a short period of time, and important decisions, the consequences 
of which are not easy to evaluate, had to be taken in such short terms [5], [6], [7]. 

Gamification in university studies is one of the non-formal study methods that can be successfully 
applied in the context of the competence approach implementation. The competence approach was 
introduced to overcome the consequences of the economic and financial crisis and reflect eight key 
competences defined at the EU level. They represent a combination of knowledge, skills and attitudes 
that are considered essential for personal fulfilment and development; active citizenship; social 
inclusion; and employment [8]. In order to analyse the peculiarities, advantages and disadvantages of 
gamification in a study process and to identify its drawbacks, a research was conducted among the 
academic staff and students in the study programmes of different levels and directions within one 
study year, taking into account the challenges and advantages of distance learning. The article aims to 
show the best experiences when non-formal education methods, such as gamification, were applied in 
the distance learning process. 

Gamification in the present study is defined as the use of game elements in non-game contexts [9]. A 
series of gamified learning activities, based on the MGLS (Mobile Gamification Learning System), was 
developed and implemented in an elementary school science curriculum to improve student motivation 
and to help students engage more actively in their learning activities [10]. However, applying these 
elements in the higher education study process, it was observed that students get interested in their 
studies as well as many positive relationships are formed and various competencies are developed. 
The application of gamification in the study process of higher education is expanding, a number of 
research works and success stories are being reported, however, there is still much uncertainty about 
the specifics of the application of games in various study programmes. For the most part, gamification 
is applied very productively in IT courses, but elsewhere it is applied to a lesser extent [11]. The 
application of gamification in higher education in various study programmes may be hampered due to 
the insufficient level of digital literacy of lecturers and students [12], which is now considered one of 
the core competencies in policy documents [13]. 

During distance learning, gamification has also been modified in a sense that only the types of games 
which were appropriate for that time might have been chosen. The aim of the research is to analyse 
the peculiarities, advantages and disadvantages of gamification in the study process and to determine 
the possible obstacles for its implementation. 

2 METHODOLOGY 

2.1 Fieldwork 
The study was conducted at one of the regional universities in Latvia, engaging students from a 
number of study programmes, both academic and professional, as well as students representing 
different years and levels of study (bachelor and master). The fieldwork took place from 10 January 
2021 to 30 February 2021. In order to organize the interview process, individual contacts with lecturers 
were used, which provided students with information about the opportunity to participate in the study. 
The interviewed lecturers were addressed individually, observing the principle of diversity of the 
represented programmes. When selecting respondents, the “theoretical sampling” [14] approach was 
employed. The fieldwork was carried out by two researchers. 

The students selected for the study were representatives of the following study programmes: 
“Philology”, “Law Science”, “Information Technologies”, Education”, “Physiotherapy”, “Psychology”, 
“Biology”, “History”, “Environmental Studies”, “Philology”. In total, 20 students of which 11 were women 
and 9 men aged 20 to 24 and 5 lecturers of which 4 were women and 1 man aged 42 to 58 
participated in the study. As the study was conducted during a pandemic when face-to-face meetings 
were not possible, the semi-structured interviews were conducted remotely via the Zoom platform. 
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Some students preferred to answer the suggested questions in writing, stating that it is easier for them 
to concentrate. 

2.2 Data analysis 
For the purpose of the present study, qualitative research design was chosen by the authors of the 
present research. It focused on high-quality data collection and data processing [15]. An interview was 
the main instrument employed for the qualitative research.  The questions of the semi-structured 
interview were focused on the identification of students’ experience, teaching and learning strategies, 
approbation of new teaching methods and evaluation of the study process. Special attention was given 
to the respondents’ opinions on the possibilities provided by study gamification during distance 
learning. The researchers did not find themselves in any ethically questionable positions. All 
participants in the research were guaranteed their anonymity. Some participants used their own 
pseudonym, and for others the researchers selected random pseudonyms. The interviews were 
recorded using ZOOM technologies. The interviews were fully transcribed.  

A thematic analysis of the written and oral interviews was undertaken using an iterative, inductive 
approach to the generation of codes and themes. Coding was established using NVivo 12 for 
qualitative data analysis. The interviews were analysed using the grounded theory approach 
summarised by K. Charmaz [16]. 

3 GAMIFICATION AND LEARNING OUTCOMES ACHIEVEMENT 

3.1 Competence approach in higher education 
The Bologna process envisages the development of competencies in higher education institutions, 
where the identification, evaluation and improvement of transversal skills are of utmost importance. In 
Latvia, as well as in Lithuania, while implementing the competence approach in the study process, a 
special task is to develop transversal skills, which depend on one’s personal traits, as well as on social 
factors, colleagues and institutional study environment [17]. In the implementation of the competency 
approach, the interaction between the student and the lecturer is of crucial importance, acknowledging 
the best type and form of cooperation. 

The descriptions of the study courses define specific learning outcomes (including knowledge, skills 
and competences) in each course in a discipline-dependent way, wherein both lecturers and students 
focus on them. Lecturers point out that relatively little attention is paid to general competencies in the 
university studies, formulated at the bachelor's and master's level in a discipline-dependent way. The 
established quality assurance system is also focused on achieving specific outcomes in each study 
course. 

Students point out that various elements of competence approach, including games, are introduced to 
a larger extent in general education, but much less in higher education. Although nowadays the 
introduction of the competence approach in higher education is one of the priorities for the education 
strategy, neither lecturers nor students consider it necessary to introduce informal methods in the 
study process, which can develop students' basic competencies that will be relevant in the labour 
market. There are various reasons for this. First of all, the autonomy of higher education institutions 
and the freedom to choose teaching methods allow for it. Secondly, the lecturers point to their 
excessive workload due to which they do not have an opportunity to devote sufficient time to review 
the content and methodology of the study courses. Thirdly, university students, unlike other students, 
are generally highly motivated, so a lecturer does not need to make additional efforts to motivate 
students to acquire the study content. Fourthly, some students and lecturers still believe that university 
studies must be “serious” and that gamification is by no means is a part of the academic environment.  

However, many lecturers and students point out that nowadays there is a need to overhaul the study 
methods and special efforts should be made to diversify them during distance learning, making the 
study process more challenging, information perception more efficient and directed to developing 
students' general competencies. Students acknowledge that distance learning successfully enhances 
their independent study skills. However, other important competencies, such as teamwork, problem 
solving, quick decision-making, case study etc., are less developed when compared with the on-site 
studies. Lack of live communication with classmates and lecturers, lack of emotional connection are 
other most commonly acknowledged shortcomings of the remote study process. Students point out 
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that digital competencies of lecturers should also be improved in order to more successfully achieve 
the learning outcomes and develop specific competencies related to the study course. 

3.2 Students’ and lecturers’ opinions on gamification in the study process  
Gamification as a university study method is a new term for most students and they are eager to learn 
more about it. These were the information technology programme students who could guess the 
meaning of the term, as in their studies they encountered the use of this term in the field of computer 
technology. The lecturers found this term new too, they understood its essence and acknowledged 
that they were using game elements in various study courses, hence found that at the theoretical level 
this methodology is not known to them. The students interviewed acknowledged that elements of 
game are incorporated into many courses.  

Students and lecturers claim that games are a successful way to diversify and make studies more 
challenging. They point out that games can be different and the specifics and frequency of their 
application depend on the topics of the study course and the learning outcomes to be achieved. 
“Personally, I would do this to defuse the atmosphere of a boring or voluminous lecture.” (Roberts, 
student) Students are delighted to mention their positive experiences when the games facilitated the 
development of their knowledge, “My economics teacher provided us with the games which helped us 
better understand the study material, he did not do it often, but when he did, the grades in the class 
were a little higher, and it really matters” (Roberts, student). 

Regardless of whether students have or have no experience in the studies wherein games are applied 
as one of the study methods, they assume that the application of games could be valuable not only in 
acquiring specific knowledge, but also in strengthening various soft skills. “I think that socialization 
could be one of the chief benefits because students would be inclined to interact with each other” 
(Māra, student). Students point out that games greatly promote students’ and lecturers’ successful 
interaction and contribute to their mutual understanding. Moreover, in students’ opinion, games are 
also a way that ensures students’ engagement in research work, which is one of the priorities of higher 
education today.   

In addition to gaining knowledge and skills, games are also a pleasant way to spend time that comforts 
the day and makes life more interesting: “If this is not done as hard labour, then I can confidently 
declare to you that the students will only say thank you for such moral help, since 1) You distract them 
from their daily routine, and study is a time consuming activity 2) Relax their day” (Ilze, student). Thus, 
students acknowledge that gamification of the study process has both an immediate and a lasting 
effect. Games make the study process more challenging, attract students’ attention to one particular 
topic, improve communication between students and lecturers, as well as provide specific knowledge 
and soft skills that students can use in building their careers and communication in later life. 

In students’ opinion, the games also show some drawbacks and limitations, for example, some 
students may not like the spirit of competition, they may lose interest in the game if they do not feel 
strong in it. Students also point out that the study process must be serious, when the student feels co-
responsible for its course and learning outcomes, therefore, the games should be used very carefully 
and thoughtfully. Otherwise, it can produce a negative impact on the achievement of learning 
outcomes. “We should make sure that everyone is involved in the game, without exception, so that 
there is interest and there is minimal fact of rivalry, I admit that not everyone likes to lose, therefore, it 
is better to provide some kind of neutral game” (Barbara, student). 

Students point out that game should not be used too often: “Of course, not at every lecture. For the 
study is the study, it is not a game. However, in one of five lectures, for example, you can use a game 
provided with the necessary material to arise students’ interest.” (Janis, student) “How often? It will 
definitely depend on the programme and the tutor, because the difficulty of the exams will not change 
whether you play once a week or every day; similarly, it is crucial to take into account the very 
subjects” (Roberts, student) . 

Although students and lecturers see some shortcomings of gamification and limitations of game 
application in the study process, they believe that games significantly enrich the study process. 
However, they should not be evaluated, “Games must distract, enthral, relieve stress, but how will it be 
possible when the result of your game is evaluated?  For the most part, this kind of game will become 
torture for students, all the more it is necessary to come up with games where individual traits and 
knowledge are tested, and when playing in a team it is difficult to get a normal grade, because there 
will be one person for whom either the day was not successful or the game was not interesting” 
(Zenta, student). 
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For lecturers who are overloaded during distance learning it is important that the gamification of the 
study process takes its place employing existing resources to its utmost, as it is not possible to devote 
much time to the development of one single game. In turn, students offer a solution, namely, to adapt 
well-known games to the study needs: “It seems to me that it is possible to conduct game classes 
where students will play board games (for example, Alias or heads up)” (Emails, student). 

Similar to students, lecturers believe that the application of games should be strictly limited and well-
thought-out, so that the said teaching method encourages the achievement of learning outcomes, 
rather than simply diversifies and eases the study process. The lecturers who enjoy using games in 
the study process point out that distance learning provides many opportunities for the use of games 
wherein the students individually play on a computer, however, the number of games where students 
can successfully communicate remotely is relatively limited. Therefore, gamification of the study 
process during distance learning enhances the development of specific knowledge to a greater extent 
rather than soft skills. 

4 CONCLUSIONS  
Higher education during the pandemic experienced a great deal of transformation and the necessity to 
become flexible, especially as regards communication between students and lecturers, the 
implementation of the unified study process and the achievement of the learning outcomes. The study 
reveals that the implementation of the competence approach in the study process at the university is 
not an easy learning and teaching process. The study process involves the development of transversal 
skills, which is based on one’s personality, assessing each person’s experience and willingness to 
engage in the achievement and evaluation of the learning outcomes. 

Academic staff and students are aware that in distance learning, when studies are closely tied to 
digital platforms and resources, the application of gamification in various study programmes could 
apparently become one of the most productive and commonly used methodologies in higher education 
institutions. Gamification in higher education contributes to better understanding of the best methods, 
of how to study better, remember information, of what competencies could be relevant in the future to 
successfully achieve and evaluate learning outcomes, how to improve your IT skills to make 
application of modern technologies more efficient, etc. The research data also show that students get 
more tired during distance learning; their memory weakens; health problems associated with the back 
pain and weak eyes occur as side effects resulting from long working hours at a computer. Therefore, 
gamification of the study process during distance learning might be highly beneficial as it helps the 
hard of studying. However, lecturers must seriously consider which games to use productively and 
what outcomes can be achieved with their implementation, meanwhile making the study process more 
challenging and the content easier to acquire. 

The competence approach and gamification in higher education encourage consideration of the quality 
of studies, the achievement of the learning outcomes and their evaluability. The research data indicate 
that the competence approach is a complex process, however, applying various methods, gamification 
among them, in a higher education institution in an interactive way enhances students to acquire life, 
transversal skills and improve their professional competencies. The distance learning process and the 
achievable learning outcomes point to the need for sustainable development of one’s digital literacy. 
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ENHANCING THE YOUTH’ PARTICIPATION IN RESEARCH AND 
PROMOTING TOLERANCE: EXPERIENCE OF ORGANIZING A 

SUMMER SCHOOL 

A. Romanovska 
Daugavpils University (LATVIA) 

Abstract 
Promoting the participation of the youth in research is considered to be one of the most important 
priorities of modern education, the successful implementation of which determines the succession and 
sustainability of science. To implement this priority, various types of knowledge transfer activities are 
organized. Summer schools are considered to be a successful form of non-formal education that 
provides a possibility to attract the youth to a research issue, deepen their knowledge and arouse 
interest in research in general. In addition, summer schools successfully develop young people's soft 
skills and provide an excellent experience of international communication, allowing them to meet 
colleagues and make friends. 

Within the framework of the project No. lzp-2020 / 2-0136 "The Baltic Germans of Latgale in the context 
of socio-ethnic relations from the 17th to the beginning of the 20th century", funded by the Latvian Council 
of Science, conducting interdisciplinary scientific research on the Baltic German cultural heritage in 
Latgale region, in the summer of 2021, the international scientific summer school “Baltic Germans’ 
heritage in Latgale of the 16th – 20th century” was organized. The aim of the paper is to analyse the 
scientific and educational specifics of the summer school, as well as other peculiarities of the activity 
determined by the theme of the project. At the end of the summer school, the participants provided both 
oral and written feedback, which is used in the paper to analyse the strengths and the weaknesses of 
the summer school. The peculiarities of the summer school were determined by the focus of the project 
on the research of the cultural heritage of the ethnic minority (Baltic Germans), which is especially 
relevant today, as it stimulates interest in the culture of ethnic minorities. By becoming better aware of 
this culture, the young people’s tolerance is developed. 

The Baltic German culture and history in the region of Latgale have not been thoroughly studied, 
therefore the summer school is of unique importance. It provided the participants with the opportunity to 
get informed about the results of recent and yet unpublished studies. At the same time, the organizers 
and lecturers of the summer school, who are also the researchers of the project, had the challenge to 
present the research results to the participants of the summer school in the most compelling way 
possible, so that they would be remembered and would arouse further interest. In order to achieve these 
results, lectures, workshops and field trips were organized. Thus, the participants had the opportunity to 
become aware of the Baltic German cultural heritage on-site and to understand its place in the multi-
ethnic region of Latgale. 

Keywords: summer school, non-formal education, tolerance, ethnic minority, research project. 

1 INTRODUCTION  
The history of summer school dates back to the 1950s, when they were envisaged to employ children 
and young people in their school holidays and thus prevent them from joining criminal groups and other 
adverse effects of unfavourable social environment. It was later realized that summer schools could help 
students with their studies and explain issues that for some reason were difficult to understand or learn 
[1]. Soon, the use of summer schools broadened, i. e. students could use summer school as an 
alternative study period and acquire courses of the study programme in summer; the most talented 
students could deepen their knowledge in a certain field [2]. After the analysis of students' knowledge in 
spring and autumn, researchers have concluded that on average students lost one month of learning 
over the summer months [3]. Therefore, summer schools were recognized as an important tool for 
ensuring continuity of learning. The positive features of summer schools apply not only to their learners 
but also to their teachers, namely, it is emphasised that teachers gain additional experience in summer 
schools, learn new teaching methods and have additional opportunities to make profit [4]. 
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Nowadays, summer schools of different orientations and duration have become popular activities 
required by students of different ages and levels. Their goals are various – from acquiring particular 
skills and abilities to general training and interesting pastimes. The funding of summer schools, as well 
as the motivation of students and lecturers to participate, also varies. 

The circumstances of the Covid-19 pandemic introduced significant changes to the whole system of 
education and it also affected the organization of summer schools. As in many other events, also the 
format of summer schools changed from on-site to virtual participation or hybrid forms. Due to the 
unpredictability of the situation, on-site summer schools became a particular challenge, especially when 
it is planned to be organized for an international audience. Although the pandemic has affected the 
whole world, the restrictions vary from country to country, moreover, they are constantly changing. It is 
therefore difficult to ensure the possibility of organizing a summer school due to restrictions introduced 
in a particular country. There is also a risk of not gathering a sufficient number of participants, as travel 
permits also vary when crossing different national borders. However, the on-site format has significant 
advantages provided by human contact, which ensures the successful acquisition of both expertise and 
soft skills. 

Studies show that the Covid19 pandemic with the online study offer “has exposed the value proposition 
of universities. Students are unlikely to commit large amounts of time and money to consume online 
content. Students go to universities to meet great people, have inspiring conversations with faculty, 
collaborate with researchers in the laboratory and experience the social life on campus.” [5] Today's 
online study offer cannot meet the above-mentioned needs of students. To do this, “universities will 
need to reinvent learning environments so that digitalisation expands and complements, but does not 
replace, student-teacher and student-student relationships.” [5] Online studies not only threaten 
students' desire and motivation to study, but can also have a negative impact on national economic 
development in the longer term. Hanushek and Woessman have used historical growth regressions to 
estimate the long-run economic impact of this loss of the equivalent to one-third of a year of schooling 
for the current student cohort. Because learning loss will lead to skill loss, and the skills people have 
relate to their productivity, gross domestic product (GDP) could be 1.5% lower on average for the 
remainder of the century [6].  

Acknowledging that there are also quite a number of advantages of online learning related to the 
possibility to organize time more freely, and evaluating the above-mentioned advantages of face-to-face 
learning, it was decided to organize a summer school in one of the Latvian cities. The aim of the paper 
is to analyse the scientific and educational specifics of the organized scientific summer school, as well 
as other peculiarities of the activity determined by the theme of the project. 

2 METHODOLOGY 
The organization of the school was envisaged in the project description as one of the knowledge 
dissemination activities in the second half of the project implementation, when the first research results 
would already be available. Given the pandemic situation, which was already in its initial phase at the 
time of the project submission, it was agreed that if the restrictions did not allow for an on-site event, the 
summer school would take place in a virtual environment. However, having analysed the advantages of 
both types of learning, the face-to-face format was chosen as more appropriate to the specifics of the 
summer school and the project. 

The organization of the summer school started two months before its time, i.e. in the middle of July the 
application was announced by sending the information to colleagues and posting it on academic and 
social networks. The pandemic situation determined that the time between the call for application and 
the date of the receipt of applications was only three weeks, as no one could predict whether it would 
be possible to organize the school on site. The summer school was envisaged for students who have 
completed a bachelor’s programme, are studying for a master's or doctoral degree. 

Since the application time was short and the themes of the summer school were rather specific, the 
number of interested people was not large. Most of the students applied being encouraged by their 
lecturers; therefore, the previously established personal scientific contacts played an important role in 
the organization of the summer school. As a result,16 students from Latvia, Ukraine, Belarus, 
Kazakhstan and Poland applied. Their research interests are related to the study of multiculturalism and 
the history of Latgale (Latgale is one of the historical regions of Latvia. It is the easternmost region and 
is north of the Daugava River). Both the project researchers with doctoral degrees and the volunteer 
lecturers from Latvia, Poland and Belarus were invited to participate and conduct classes. In total, 26 

4552



 

 

lecturers and students participated in the summer school. This number of participants was optimal and 
complied with the project description. 

After the end of the summer school, the participants (both lecturers and students) gave feedback in free-
form: they described the event in three aspects – themes, methodology, organization – providing 
evaluation and recommendations. 25 feedbacks were received, and the anonymity of the respondents 
was fully respected. The feedbacks were coded by employing NVivo 12 software, both in Latvian and 
English. A thematic analysis of interviews was undertaken using an iterative, inductive approach to the 
generation of codes and themes guided by the aims and objectives of the analysis. At the 
commencement of coding, case classification was established. The analysis of the feedback is important 
not only to identify the strengths and weaknesses of the organized summer school, but also to gain 
experience that can be used in future. Researchers Hattie, Timperley, Zierer, etc., conducted meta-
syntheses relating to the effects of feedback on student achievement. These indicated a high effect 
(between 0.70 and 0.79) of feedback on student achievement in general [7]; [8]; [9]. Although these 
studies are mainly related to the feedback provided by lecturers to students, their results are largely 
related to the situation when students and lecturers provide feedback on the event. In addition, given 
the high level of motivation of the school organizers, significant improvement can be achieved. 

3 RESULTS 

3.1 Peculiarities of the project 
The peculiarities of the summer school were determined by the focus of the project on the research of 
the cultural heritage of the ethnic minority (Baltic Germans), which is especially relevant today, as it 
stimulates interest in the culture of ethnic minorities and regional studies. By becoming better aware of 
this culture, the young people’s tolerance is developed. 

The goal of the project is to determine the place of the German community in the multicultural 
environment of Latgale in a diachronic and synchronic perspective on the basis of certain 
methodological principles, analysis of various sources (legislative enactments, set of laws, ego-
documents, folklore materials, etc.) and introducing new diverse sources into the scientific circulation. 
The project emphasizes the level of perception. The researchers focus on three facets of perception: 
the Germans through the eyes of the Germans themselves, the Germans as viewed by other ethnic 
groups and other ethnic groups as viewed by the Germans. The Germans who arrived and settled in 
the territory of Latvia are called Baltic Germans in Latvian historiography. The Germans have lived in 
the territory of Latvia longer than other ethnic groups – since the 13th century. Therefore, their influence 
here has been deeper and more sustainable.  

Latgale is a cultural and historical region in the eastern part of Latvia. The territorial identity of today’s 
Latgale is traced back to the Principality of Jersika at the turn of the 13th century, which in the Latin texts 
is referred to as Lethia, and as Lotigola in the Old Russian records. In the 13th century, Latgalian lands 
occupied the territory of modern Latgale, as well as the eastern part of Vidzeme. The territory Lethia 
inhabited by Latgalians gave the name for the whole of Latvia. After the Livonian War (1558 – 1583) the 
Latgalian lands became part of the Polish-Lithuanian State. In 1629, after the Polish-Swedish War 
(1600-1629) the Truce of Altmark was signed. According to the treaty, Latgale (Województwo inflanckie 
[the Inflanty Voivodeship]) was separated from Vidzeme which remained under the Swedish rule. In 
1772, after the first partition of Poland, Latgale became part of the Russian Empire. [10] “Latgale was 
part of other governorates unlike Vidzeme and Kurzeme, and it was not perceived as a truly Latvian 
territory by people of Vizdeme and Kurzeme up to 1905-1906”. [11] This increased the gap between 
Latgale and other regions of Latvia. Only in 1918 was it possible to unite the territories. However, the 
administrative isolation of Latgale, which lasted almost 300 years, determined the peculiar economic, 
social, and cultural development of the region, which differs from the other regions of Latvia. This 
became the reason for the “exclusion” of Latgale territory, which is still observed today. In February 
2019, a special subcommittee was formed in the Saeima (the Parliament of Latvia) to address the 
problematic issues in Latgale; the subcommittee will consider the economic and social problems, as 
well as try and solve the issue of cultural identity in the region. To solve the problem of “exclusion” of 
Latgale and to achieve social cohesion in the future, it is necessary to consider the origins of this 
problem. It means exploring the socio-ethnic processes from the 17th century until the restoration of 
Latvia's independence, as well as the impact of these processes on the development of a peculiar 
cultural environment in Latgale. 
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The chronological framework of the project is from the 17th century till the early 20th century. That was 
the time when the state of Latvia had not yet been formed, and the territory was under the rule of different 
states – the Polish-Lithuanian Commonwealth and then the Russian Empire. However, that was also 
the time when the prerequisites for the future national state were formed, as well as the time of the most 
intense interethnic communication. 

Latvia is a young multinational state; therefore, the consolidation of the society is necessary for its 
existence. This is one of the primary issues in the internal policy of Latvia. The consolidation of the 
society is based on intercultural dialogue, which is possible only if people are interested in each other. 
Interest in each other contributes to tolerance, which is one of the values and the guarantor of the 
development of the state. The research implemented within this project is aimed at developing the 
interest of the Latvian society in the life of the German society, as well as other ethnic groups. The 
research will show the possibilities of intercultural communication and dialogue in the diachronic and 
the synchronic perspectives. 

3.2 Analysis of the opinions of the summer school lecturers and students 
Classes at the summer school were organized in three forms: lectures, workshops and field trips. Special 
attention was also paid to students' individual reports, when the lecturers provided recommendations 
for research. Young scientists – doctoral and master's students from Latvia and abroad – were offered 
methodologically and thematically diverse classes. The duration of the school was seven days. It is 
noteworthy, that the participants travelled the way from the place of arrival to Latvia to the site of the 
summer school and back by one vehicle, at the same time implementing a field study and getting 
acquainted with important objects of Latvian culture. 

The focus was on three issues: the Baltic German cultural heritage in Latgale; research problems of the 
socio-ethnic relations in Latvia and abroad; and issues of source studies. In the summer school special 
attention was paid to the study of heraldry and genealogy, interethnic and interfaith relations, the 
relations of various national groups with the cultural environment, the society and the state in the 16th – 
20th centuries, as well as the cross-border processes in the territory of Latgale. The young researchers 
had the opportunity to participate in 13 lectures and 3 seminars on these themes. The school participants 
showed great interest in all the themes, asked many questions and actively participated in discussions 
after each class. The young scientists especially appreciated the opportunity to get acquainted with the 
cultural environment of Latgale on site by participating in the field trips to Krāslava, Aglona and 
Daugavpils, where the Baltic German cultural sites in Latgale were studied. 

An important feature of the summer school is the large number of lecturers, which ensured a high 
methodological and scientific level of classes and diversity of lecture topics; that in turn stimulated 
student participation in the research in the longer term, which is seen as an important aspect of modern 
higher education both by researchers [12]; [13] and education policy makers [16]; [17]. Researchers 
recognize that most undergraduate students are motivated to pursue academic goals [13]; [14]; [15], 
besides, undergraduate student research increases success in various fields of the student’s chosen 
academic endeavour [13]. Students involved in research have reported benefits in general educational 
skills such as written or oral communication, research specific benefits and skills in various research 
areas, data analysis, etc. [12]. 

In general, the lecturers and the students of the summer school highly appreciated the thematic and 
methodological diversity, the real interest of the participants and the free atmosphere that stimulated the 
exchange of ideas: “The School of Young Researchers was organized at a high level, which contributed 
to its successful work. The school brought together renowned researchers from Latvia, Belarus and 
Poland. That allowed the students not only to get acquainted with the results of the scholars’ research, 
but also to really feel the atmosphere of multilingualism and intercultural interaction. It is important that 
the conducted classes not only acquainted students with the theory or specific results of their lecturers’ 
research, but also had a practical component, where students could consolidate their knowledge or 
receive specialist consultations." (Lecturer 2, male)  

The international team of highly qualified lecturers has managed to conduct classes at a high scientific 
level. They were interesting not only for the students, but also for the lecturers themselves. The lecturers 
actively participated in all classes and engaged in discussions, which often continued long after the end 
of the formal programme. 

“First of all, it should be noted that the organizers of the school managed to attract high-level specialists 
and listeners. The material presented during the classes was rich and extremely interesting, which for 
many became a pleasant discovery and allowed to consider the history of Latgale and Latvia from a new 
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perspective." (Lecturer 1) "It is important that the programme of the school was designed so that it ensured 
the possibility of discussion of reports and follow-up discussions." (Lecturer 3) “Almost every day (and 
every evening) we exchanged our experiences, regardless of age and academic title.” (Student 7) 

The participants also pointed out the important role of the summer school in the process of education, 
in researching the theme, in promoting scientific cooperation and disseminating knowledge. "For my 
part, I can assure you that I left the school, convinced of the correctness and significance of this initiative. 
It has served for the benefit of science, international cooperation and dissemination of knowledge about 
the history and cultural heritage of Latgale." (Lecturer 8) 

Although the official languages of the summer school were Latvian and English, other languages that 
many participants knew – Polish, German, Russian – were also used in informal communication. 
Knowledge of these languages is important when studying the multicultural environment of Latgale, the 
historical sources of which can be found in the mentioned languages. The participants of the school 
perceived this aspect as a factor that enriches communication: “Communication in four languages was 
a pleasant challenge, it enriched both communication and knowledge” (Student 5) Thus, the multicultural 
environment of Latgale was also manifested in the activities of the school. 

The participants of the school positively assessed also its organization. “A well-thought-out cultural 
programme made it possible to get acquainted with the sights of Latgale and Daugavpils, get to know 
the school participants in an informal setting, establish contacts and discuss plans for further 
cooperation.” (Lecturer 3) It should be noted that it is important for participants to feel comfortable not 
only in the organized formal events (lectures, workshops, field trips), but also in informal communication 
that takes place outside the envisaged programme. The professional care (travel directions, various 
formalities, taking into account individual wishes, etc.) and excellent living conditions (transport to and 
from Riga, accommodation and catering) were appreciated. “I was very surprised when I found out at 
the end of the school that it was the organizers’ first experience in implementing this kind of event, which 
brings together teachers and students from different countries for a short period of time. Everything was 
so systematically organized and thought out to the smallest detail! Every day, I really enjoyed the 
balance maintained by the organizers confidently and thoughtfully, allowing for the scientific, educational 
and cognitive elements of the programme to naturally complement each other, but at the same time not 
prevail over one another. " (Lecturer 5) 

The summer school also contributed to the promotion of the cultural environment of Latgale and Latvia, 
which in the long run can affect the development of cultural tourism. “The school has become an 
excellent advertisement for Latvia and its ethno-confessional diversity, it laid the foundation for scientific 
contacts of both lecturers and students. It is important that none of the participants in the school was 
casual, each made an important contribution to the school and was truly interesting for others. I consider 
that the number of participants was optimal. I am afraid that increasing this number would “erode” the 
obvious privileges of communication enjoyed by the members of small and medium-sized groups.” 
(Student 1) “Personally for me, the summer school in Daugavpils was the opportunity to get to know the 
country that I visited for the first time and it was an acquaintance in its best sense.” (Student 2) “I got to 
know Latgale not only thanks to interesting trips, reports and discussions, but first of all thanks to 
people.” (Student 15)  

Although each participant found something particularly interesting in the summer school programme 
and in the cultural environment of Latgale, everyone admitted that the time and the acquired knowledge 
would remain in their memory for a long time. In informal communication, the participants expressed a 
wish to organize such an event on a regular basis. 

The weaknesses the summer school mentioned by the participants were mainly related to the insufficient 
implementation of individual wishes and interests. There were some weaknesses mentioned that are 
related to various areas – the themes, methodology, organization. However, each of these wishes was 
different – one student lacked general lectures on the history of the Baltic Germans in Latvia, one lecturer 
indicated that there could have been a larger number of workshops, another student noted that the food 
offer included meat products too often. 

4 CONCLUSIONS 
The Baltic German culture and history in the region of Latgale have not been thoroughly studied, 
therefore the summer school was of unique importance. It provided the participants with the opportunity 
to get informed about the results of recent and yet unpublished studies. At the same time, the organizers 
and lecturers of the summer school, who are also the researchers of the project, had the challenge to 
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present the research results to the participants of the summer school in the most compelling way 
possible, so that they would be remembered and would arouse further interest. In order to achieve the 
results, lectures, workshops and field trips were organized. Thus, the participants had the opportunity to 
become aware of the Baltic German cultural heritage on-site and to understand its place in the multi-
ethnic region of Latgale. 

In order to analyse the strengths and the weaknesses of the summer school, the participants were asked 
to write a review, the analysis of which could be useful for the organization of such events in the future. 
The lecturers and the students acknowledged that the school provided an opportunity to establish new 
scientific contacts, to deepen knowledge not only in the issues of studying the Baltic German cultural 
heritage in Latgale, but also in the analysis of the peculiarities of the multicultural environment in the 
diachronic aspect. In general, the lecturers and the students very much appreciated the thematic and 
methodological diversity, the real interest of the participants and the free atmosphere that encouraged 
the exchange of ideas. A special particularity of the school was its multilingual environment and the high 
scientific level, which was ensured by Latvian and foreign lecturers. The summer school also contributed 
to the promotion of multicultural environment, which can have a long-term impact on the development 
of cultural tourism. The weaknesses of the summer school, mentioned by the participants, were mainly 
related to the insufficient implementation of certain individual wishes and interests.  

On the whole, it can be concluded and hoped that the summer school and the multicultural environment 
of Latgale, where communication takes place in different languages and everyone finds something close 
to their culture and interests, has promoted intercultural understanding and tolerance. Communication 
between lecturers and students as equals, their genuine interest in the themes of the summer school 
and the success of the school have promoted the students’ involvement in research. 
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LEARNING OUTCOMES ACHIEVEMENT: TEACHING EXCELLENCE 
IN HIGHER EDUCATION DURING A PANDEMIC 

A. Romanovska, I. Presnakova, M. Kravale-Pauliņa 
Daugavpils University (LATVIA) 

Abstract 
Education reforms can be beheld in Latvia at all levels of education. There are adjustments both in the 
content of education and in the implementation of a new competence approach. The consequences of 
the pandemic in higher education will have to be recognized over several decades. Faced with the 
pandemic situation, a special task for the lecturers involved in the higher education study process was 
not merely to lose students, but also to maintain the quality of the study process. Assessing the quality 
of teaching has been a long-standing issue for higher education. Accessibility of learners, ensuring the 
content and quality of education, IT skills of lecturers and students are just some of the challenges. It 
is essential to find the most productive ways and methods that would keep students’ attention in the 
distance learning mode and help them study, acquire competencies, and achieve learning outcomes. 

The present research aims to analyse the challenges which students and lecturers have to overcome 
in order to achieve study excellence during distance learning and determine the most productive 
methods of its achievement. It is now obvious that distance learning will become an integral part of 
studies even after the pandemic, so the opinions of students and lecturers need to be analysed to 
provide some useful support. The study was conducted at the regional university in Latvia involving 
students enrolled in different level and specialization study programmes. The interviews were coded 
by employing NVivo 12 software. A thematic analysis of the interviews was undertaken using an 
iterative, inductive approach to the generation of codes and themes guided by the aims and objectives 
of the study. 

Both lecturers and students acknowledge that achieving learning outcomes is a primary study goal. 
Students’ opinions divide as regards the questions about the extent to which they have an opportunity 
to get involved in the improvement of the study process. Some students state that their opinion is 
hardly ever asked, others admit that they are successfully involved in the improvement of the study 
process. Analysing the examples provided by the students, it must be concluded that the involvement 
of students in the improvement of the study process depends on a particular lecturer, i.e. some of 
them are more successful, others are less successful. Students acknowledge that it is difficult to 
promote the excellence of the study process during distance learning, it is necessary to look for 
specific methods that work successfully in such conditions. Students think that a productive dialogue 
between a student and a lecturer is crucial in creating an excellent study process. They find congenial 
those studies which are more practice-oriented, those lecturers who share life experience and more 
actively engage students via non-formal study methods. 

Keywords: quality of study process, learning outcomes, teaching excellence. 

1 INTRODUCTION  
Following the settings of the EU Strategies for Education (e.g. the European Commission’s report 
Rethinking Education: Investing in skills for better socio-economic outcomes (2012) and Developing 
Key Competences at School in Europe: Challenges and Opportunities for Policy (2012)), since 2018 
an important education reform has been implemented in Latvia, one of the key priorities of which is the 
implementation of a competence approach. This is particularly emphasized at the level of general 
education, through the development of new teaching standards and teaching aids, and the 
organization of teacher training [1]. At present, it is not sufficient to show the development of the 
pedagogical process in order to improve knowledge and skills as one of the key tasks is to implement 
the competence approach, which implies creating an individual who is able to learn, think and act in 
different difficult life situations [2], [3], [4]. Unlike general education, where the importance of general 
competencies is foregrounded, higher education in Latvia pays more attention to professional 
competencies in a specific field. Respective competencies are defined in the Learning Outcomes 
section of course descriptions. However, the research shows that general competences are also 
considered important in the labour market [5], [6]. Therefore, a question arises as to how general 
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competencies could be developed in higher education, meanwhile ensuring the achievement of 
specific learning outcomes and making the study process easier and more interesting. 

One of the action directions of the Latvian National Development Plan for 2021–2027 is “Qualitative, 
accessible, inclusive education”. According to the document, “The Latvian education system has a 
significant potential to improve the quality of education, its monitoring and equal approach to education 
...” [7]. Thus, it is also significant to ensure the study process in higher education institutions that is 
student-centred, high-quality and inclusive. Quality assurance functions (including organization of the 
accreditation and licensing) are performed at the national level by the Academic Information Centre 
(AIC) in compliance with the standards and guidelines for quality assurance in the European Higher 
Education Area. Each university also has a structural unit that provides a quality management system. 
Thus, the study programmes are designed and implemented in accordance with the internal and 
external quality indicators. The implementation of the competence approach at the university level 
induces the academic staff to consider some new, flexible, and innovative ways to address the 
students more successfully. An action research involving young people, promoting various initiatives 
[8], was a successful way to develop different competencies; however, it is not always possible to 
implement it quickly, as well as it requires a lot of resources. 

Thinking about the excellence of teaching in higher education, we face the opinion that higher 
education is becoming an arena for political debate, where the quality of studies and the student-
centred study process play a minor role. Different university rankings, neoliberalism, free trade and the 
dominance of a prestigious culture are just some of the factors indicating that true, integral teaching 
excellence is rather difficult to achieve [9], [10].  

A group of researchers working in higher education for more than 15 years face great challenges 
when it comes to university excellence, but in the process of evaluating the university, the local 
characteristics of education are forgotten, which are not always commercial, but are “human”, 
“student-centred”, “inclusive” and focused on individual growth, including personal traits. In higher 
education, lecturers are rated for outstanding publications, high citability and focus on instrumentalism, 
which undermines the values and essence of academic work, or the mission of a teacher [11].  
However, despite these challenges in higher education, the country was hit by another severe 
challenge, COVID 19 pandemic, which was not easy for lecturers and was one of the major challenges 
for their work. Teaching excellence in a pandemic situation must be assessed in a completely different 
way, as the professional day-to-day activity in a high school was radically changed.  

The aim of the article is to bring into focus, on the basis of theoretical literature, professional 
experience and research data, the suggestions of lecturers and students during pandemic, striving for 
teaching excellence. 

2 METHODOLOGY 
The study was conducted at the regional university in Latvia involving students enrolled in different 
level and specialization study programmes such as Academic and Professional Bachelor study 
programmes “Philology”, “Law Science”, “Information Technologies”, Education”, “Physiotherapy”, 
“Psychology”, “Biology”, “History”, “Environmental Studies”, an Academic Master study programme 
“Philology”. The diversity of study programmes was important to identify the maximum range of 
students' opinions and reveal apparent differences with respect to the level of the study programme or 
subject area. In order to carry out the tasks of the research a fieldwork strategy was developed and 
the questions were formulated. In total, 20 students of which 11 were women and 9 men aged 20 to 24 
and 5 lecturers of which 4 were women and 1 man aged 42 to 58 participated in the study. The 
method of the research was a qualitative method. Primarily, students and lecturers were interviewed 
individually in ZOOM platform.  Some students preferred to answer the suggested questions in writing, 
stating that it is easier for them to concentrate. When selecting respondents, the “theoretical sampling” 
[12] approach was employed. The fieldwork was carried out by two researchers. 

The researchers did not find themselves in any ethically questionable positions. All participants in the 
research were guaranteed their anonymity. Some participants preferred their own pseudonyms, while 
for others the researchers selected random pseudonyms. The interviews were recorded using ZOOM 
technologies. The interviews were fully transcribed.  

A thematic analysis of the written and oral interviews was undertaken using an iterative, inductive 
approach to the generation of codes and themes. Coding was established using NVivo 12 for 
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qualitative data analysis. The interviews were analysed using the grounded theory approach 
summarised by Charmaz [13]. 

3 RESULTS 

3.1 Distance learning challenges and teaching excellence 
While implementing the distance learning process, we had to face difficulties never ever solved in such 
a short period of time. University lecturers faced a professional dilemma: to maintain contact with their 
students or to maintain / achieve high learning outcomes. According to the data, virtually every lecturer 
and student experienced such a stressful and chaotic daily life during a pandemic. When thinking 
about excellence in the study process, it must be acknowledged that this is the aim of every higher 
education institution, which is also envisaged in many strategy planning documents; however, a 
special challenge for each higher education institution is to qualitatively achieve the learning outcomes 
in the best and most productive way. 

Students acknowledge that it is difficult to promote the excellence of the study process during distance 
learning, it is necessary to look for specific methods that work successfully in such conditions. When 
describing the ideal study process, students primarily consider their feelings and emotions gained in 
their classes, they point out that the study process should be interesting. The prerequisites for 
interesting studies are varied: students wish to have a higher proportion of practical classes (which are 
very difficult to achieve during distance learning), motivating lectures, and very thorough selection of 
information provided by lecturers. “I think that a great learning process is when only the necessary 
information gets into students' heads, when the lecture is not boring, when students and lecturers are 
involved in it.” (Marija, student) “It includes discipline. It motivates students. It involves all senses 
(touch, smell, etc.), because the types of memory vary among students, among people. And it includes 
practical classes that imitate real life situations – that is really important – so that the students know 
what to do when they find a job and go and start working.” (Janis, student) 

Students both directly and indirectly emphasize the need for an individual approach, indicating that 
students have different level of motivation, interest, peculiarities of perception, etc. “In my opinion, an 
excellent study process envisages that every person is different, all people have their strong and week 
sides.” (Marta, student)  

Moreover, sometimes students describe the chief methodological settings for a successful learning 
process: “It seems to me that it is a good idea to work creatively in groups, for example, to make 
posters on some topic, or to perform in groups.” (Marks, student) “[…] when from time to time students 
are offered to watch thematic films.” (Jana, student)  

In general, students’ answers to the question of what should be excellent in the study process are 
relatively detailed. They are eager to give suggestions and share very specific cases from their study 
experience, even mention lecturers who do things better and whose classes are of a very high 
standard. “From the last six months I want to highlight [...], these lecturers were the best for me, 
because they applied their personal experience, examples and opinions to their studies, in this 
connection, it was easier for me to understand the topic of the lecture.  And how to improve it, I don't 
know, as for me it is not worth creating the wheel anew.” (Roberts, student)  

The opinions of the interviewed lecturers and students on the ideal excellent study process primarily 
coincide. Most of the lecturers are attentive to their students’ opinions as regards the thematic 
topicality, methodological diversity and relevance of the classes. Therefore, they are able to tell what 
students expect from them. They commonly mention practical orientation of the studies, 
methodological diversity, sharing personal experience, film / video watching and its analysis. However, 
lecturers also mention obstacles to organizing an excellent study process, such as high workload, 
which makes an individual and student-centred approach impossible, insufficient knowledge of using 
the latest teaching methods in the digital environment, lack of digital skills, unpredictable study 
situation in Covid 19, lack of digital tools and opportunities etc.   

3.2 Involvement of students in the study process improvement  
In higher education institutions, the accreditation of study directions and licensing of new study 
programmes involves internal and external evaluation, wherein students play a vital role. A student-
centred approach is equally crucial when thinking about teaching excellence. A student-centred 
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approach enhances special consideration of student involvement in higher education institutions in the 
study process and decision-making. Occasionally, student involvement is perceived very formally or 
freely, but in the pursuit of excellence in higher education the student, academic and general staff 
involvement is essential in achieving common goals and evaluating the learning outcomes [14]. 

In the present research, we were focusing on the involvement of students in the study process and 
content improvement, hence it is of equal importance, when thinking about teaching excellence, to 
cooperate with students in the implementation of learning outcomes, consulting, convincing that the 
formulated learning outcomes are clear, understandable and achievable. The study also shows other 
indicators of a student-centred approach such as teaching and learning methods, learning 
environment, social dimension / social justice and the development of academic staff competencies. 

Both lecturers and students acknowledge that achieving learning outcomes is the primary study goal. 
Students opinions divide as regards the questions about the extent to which they have an opportunity 
to get involved in the improvement of the study process. Some students state that their opinion is 
rarely asked, others admit that they are successfully involved in the improvement of the study process. 
Analysing the examples provided by the students, it must be concluded that student involvement in the 
improvement of the study process depends on a particular lecturer - some of them are more 
successful, others are less successful. Students are not able to give a specific answer to the question 
about the methods used in their studies, thus showing that the lecturers do not discuss the methods 
used with the students. The lecturers, in their turn, point out that generally, especially during distance 
learning, they do not have enough time to pay attention to the methodology or to get feedback from 
their students, because they have to focus on achieving learning outcomes in the specified discipline. 
Some students consider such an approach to be successful because they expect from the university 
studies specific competencies in the defined discipline. In turn, others would like to go into the 
methodology of the study process together with the lecturers in order to achieve a more successful 
result. 

Students acknowledge that a productive dialogue between a student and a lecturer is crucial in 
creating an excellent study process. They find congenial the studies that are more practice oriented, 
the lecturers who share life experience and more engage students via informal study methods. Even 
those students who consider that higher education must be "serious" anticipate the study material 
which is clearly explained. 

The interview data show that students anticipate their views to be heard. They appreciate the 
lecturers, who at the end of the lecture not only ask if there are any questions, but also ask to evaluate 
the lecture from a thematic and methodological point of view. At first, students may be embarrassed to 
do so, but gradually they realize that in this way, working with the lecturer, they can achieve a better 
result. They also expect feedback from lecturers on their work. The researchers conducting the 
analysis concluded that the feedback has a high effect (between 0.70 and 0.79) on student 
achievement in general [15], [16], [17]. The finding of the research also confirm that both lecturers and 
students are aware of the importance of mutual cooperation and feedback in achieving learning 
outcomes. This is specifically crucial during distance learning, as it helps not to lose touch with 
students. 

4 CONCLUSIONS 
When thinking about “learning as a process”, it must be acknowledged that each process is very 
complex and diverse, however teaching excellence involves not only the process but also the 
meaningful outcome. Pandemic time is full of challenges in higher education, as one of the main tasks 
is not to lose touch with students and not to reduce the quality of higher education content.  

A student-centred approach is crucial when thinking about excellence in the study process. The time 
of the pandemic marked the biggest challenges for academic staff, such as to improve IT skills; to 
develop teaching competencies by searching for and finding the best ways to address students; to 
develop a new approach achieving and evaluating learning outcomes and above all to provide 
effective feedback. This time is also a challenging time for students, for example, distance learning, 
involvement in decision-making and the ability to become their own study manager. 

It would be advantageous if we saw teaching excellence not as an unattainable trend, but as “teaching 
excellence which reconsiders the relationality and fluidity of our practice” [18], and it is essential for 
academic staff not to lose academic integrity and the belief that teaching and learning is a meaningful 
process where excellence is feasible. 
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Abstract 
Blended learning approaches, including the flipped classroom, have been increasingly implemented in 
higher education. Previous studies examining the effectiveness of the flipped classroom in health 
sciences programs have reported mixed findings. We conducted this systematic review to investigate 
the effect of implementing flipped classroom on academic performance, student satisfaction, and self-
efficacy in undergraduate health science disciplines. For this review, we searched electronic 
databases (Education Source, ERIC via ProQuest, Scholars Portal, CINAHL, Pubmed) with the terms 
"flip* class", "health," and "undergraduate" or "higher education". Original research articles were 
limited to peer-reviewed, quantitative and/or mixed-methods studies published between 2010-2021. 
Three main themes emerged from the 16 articles reviewed, including academic performance 
(n=12/16, 75% studies), student satisfaction (n=13/16; 81% studies), and self-efficacy (n=2/16; 13% 
studies). Medium effect sizes were observed for higher academic performance, student satisfaction 
(n=6/13 studies), and self-efficacy. No studies reported a negative effect for flipped classroom 
interventions. Our findings indicate that flipped classrooms in undergraduate health sciences 
disciplines are associated with positive changes in academic performance, student satisfaction, and 
self-efficacy. However, the research data quality was limited due to adequate data reporting, and 
minimal descriptions of the flipped classroom design. Future research should focus on flipped 
classroom curriculum design, implementation, and improved data reporting to further explain the 
heterogeneity observed in outcomes related to flipped classroom interventions. 

Keywords: blending learning; flipped classroom; higher education; self-efficacy; student satisfaction.  

1 INTRODUCTION 
Blended learning approaches, including flipped classroom designs, have been increasingly 
implemented in health science disciplines [1-3]. The flipped classroom requires students to review 
learning materials asynchronously before attending an interactive class [4], enabling the student to 
construct new knowledge based on learning opportunities and prior knowledge. 

Several health science-based flipped classroom intervention studies have recently emerged within the 
last five years. These recent studies have a greater focus on higher-quality research designs (e.g. 
control groups and/or random assignment of students)[5-10] with the integration of highly-structured 
environments (e.g. use of active learning strategies in both pre-class and in-class sessions) [5-12]. 
Moreover, these recent flipped classroom interventions have included more geographically diverse 
cohorts (including Asia, Europe, and Australia) [5, 7-10, 13]. 

As a result, this systematic review sought to investigate the influence of flipped classroom 
interventions on academic performance, satisfaction, and self-efficacy in a geographically diverse 
cohort of undergraduate nursing and health sciences students. 

2 METHODOLOGY 

2.1 General Study Procedures  
This systematic review employed the principles of the PRISMA framework to provide an objective 
analysis of existing literature (Fig 1.). We performed an initial search to identify and establish search 
criteria, common search terms, and relevant journals and databases. We then developed a formal 
search strategy in consultation with a university librarian using five electronic databases. This search 
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strategy included the following terms: flip* class", "health" and "undergraduate" or "higher education" 
and targeted peer-reviewed, original research articles with quantitative or mixed methods data 
published in the English language from 2010 to 2021. The electronic databases included education 
(Education Source, ERIC via ProQuest, Scholars Portal) and health science (CINAHL, Pubmed) 
disciplines. In addition, original research articles cited in eligible full-text articles and meeting inclusion 
criteria, but not captured in the original search, were also analyzed. 

2.2 Inclusion and Exclusion Criteria 
We carefully scanned titles and abstracts for relevance.  Once deemed relevant, we read the full text 
of all articles.  We excluded data if the cohort sample included students in second-entry programs 
(such as medicine and graduate programs) or if the intervention did not meet our definition of a flipped 
classroom [4].  

2.3 Variables of Interest 
Descriptive study variables were also extracted, including publication year, sample size, sample and 
intervention description, academic discipline, outcome measures (including means and standard 
deviations, where available), validity and reliability assessments. We then coded for emerging themes 
related to academic performance (e.g., overall course grade, exam performance) and student attitudes 
(e.g., perceptions relating to satisfaction and self-efficacy).  

2.4 Research Data Quality 
We conducted a critical appraisal using a standard quality indicator approach [14] to assess the rigor 
of study design, methods, analysis, data reporting, and triangulation. All papers that met the study 
inclusion/exclusion criteria were evaluated, scored, and analyzed. We then calculated effect size using 
an online calculator with the following formula (https://lbecker.uccs.edu/): 

Cohen's d = Mean1 - Mean2 / spooled (where spooled =√[( s12+ s22) / 2]) and  r = d / √ (d2 + 4). 

3 RESULTS 

3.1 Article Selection 
Fig 1. presented the PRISMA flow diagram for article selection. We initially identified 256 research 
articles from five electronic databases. We then excluded articles from the review based on 
duplication, focus of non-original and/or qualitative data, and incorrect sample cohort (e.g., non-
undergraduate, non-health discipline, non-flipped classroom). As a result, 16 peer-reviewed, original 
research articles were included in this analysis. Based on a standardized approach [14], research 
study quality varied significantly (mean score: 9.9/11; quality indicators, range: 7-11). 

3.2 Descriptive Characteristics of Student Cohorts 
Table 1 summarizes the demographic characteristics for the 16 original research studies (publication 
dates: 2013-2021) examined. Briefly, 3389 students were included in analyses with a median 
[interquartile range] sample size of 73[39,123] students in the flipped classroom and 59[41,130] students 
in the control group. Female students comprised eight out of 16 studies (84%). Nearly two-thirds of 
studies evaluated undergraduate nursing courses (n=10/16; 63%), and one-third evaluated 
undergraduate health sciences courses (n=6/16; 38%). Studies originated from 4 continents, including 
North America (n=7/16 studies; 44%), Asia (n=6/16; 38), Australia (n=2/16; 13%), and Europe (n=1/16; 
6%). 

3.3 Academic Performance 
Twelve out of the 16 studies reviewed (75%) examined academic performance following a flipped-
classroom intervention. Eight studies (n=8/12; 70%) revealed a positive effect on academic 
performance (Table 1). A mean medium effect size was observed for academic performance (n=8/12 
studies; median [interquartile range] Cohen’s d=0.70 [0.39,1.11]). The effect sizes varied from large 
(Cohen’s d>0.80: n=3/8; 37.5%), to medium (Cohen’s d>0.50, n=3/8; 37.8%), to small/negligible 
(Cohen’s d <0.50; n=2/8; 25%). Two studies reported that students scored significantly higher on 
assessments with fewer students failing exams and/or courses, thereby reducing the "achievement 
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gap" [7, 13]. Two additional studies also reported improvements in overall academic performance, 
despite an initial poor performance on the first assessment [11, 13]. None of the 16 studies reviewed 
reported a negative effect of a flipped classroom intervention on assessment or overall course grades.  

 
Figure 1. PRISMA flow diagram for inclusion of studies in the systematic review 

3.4 Student Attitudes – Student Satisfaction 
Thirteen studies examined student attitudes toward flipped classrooms interventions. Seven studies 
(n=7/13; 54%) observed a positive effect of flipped classroom designs on improved student 
satisfaction. Based on data reported in six studies, a mean medium effect size was observed for 
student satisfaction (n=6/13 studies; Cohen’s d=0.78). The effect sizes varied from large (Cohen’s 
d>0.80: n=3/6; 50%), medium (Cohen’s d>0.50, n=1/6; 17%), to small/negligible (Cohen’s d <0.50; 
n=2/6; 33%). All flipped classroom studies which reported a higher student satisfaction had included 
an active, small-group learning opportunity (primarily case-based learning) during their in-class 
component [5, 8-11, 15, 16]. Most notably, Chang, Kao and Hwang [5] had the largest effect size for 
student satisfaction among all studies included in this systematic review. Their study included 
undergraduate nursing students enrolled in a case-based training course who used a structured (RSI 
approach: "R": recognize key concepts, "S": summarize learning, "I": inquire by seeking evidence) 
versus a less-structured, minimally-guided flipped classroom approach. Kim, Kim, Cho and Jang [10] 
also had a large effect size for student satisfaction among undergraduate nursing students randomly 
assigned to a structured flipped classroom versus a traditional classroom. Their flipped classroom 
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design was highly structured, with multiple opportunities to interact with the curriculum, including 
reflective journal assignments, case-based learning, and instructor-facilitated discussion.   

3.5 Student Attitudes –Self-Efficacy  
Among our systematic review of 16 articles, only one study (6%) evaluated student self-efficacy in 
flipped classrooms studies. Chang, Kao and Hwang [5] observed higher self-efficacy following a 
structured (RSI approach: "R": recognize key concepts, "S": summarize learning, "I": inquire by 
seeking evidence) versus a less-structured, minimally guided flipped classroom approach among 
undergraduate nursing students. They reported a large positive effect size (Cohen's d: 1.10, r=0.48) 
when comparing their two flipped classroom interventions, thereby suggesting that curriculum design 
is likely an important factor.  

Table 1: Descriptive Characteristics for Studies Included 

First Author 
(Year) 

Sample 
Size (n=) Cohort Demographics Academic Performance 

 (FC treatment vs. CON) 
Student Satisfaction 

(FC treatment vs. CON) 
Joseph et al. 
(2021) 

FC: 53 
CTL: 59 

Gender: 84% female 
Program: Nursing 
Program Year: First 
Country: Oman 

Effect: Pos 
ES = 0.85 
 

Effect: Pos 
ES: NA 

Chang et al. 
(2020) 

FC:18 
CTL: 18 

Gender: NA 
Program: Nursing 
Program Year: NA 
Country: Taiwan 

Effect: Pos 
ES = 1.90 
 

Effect: Pos 
ES = 3.03 
 

Fan et al. 
(2020) 

FC: 287 
CTL: 
198 
 

Gender: 95% female 
Program: Nursing 
Program Year: NA 
Country: Taiwan 

NA Effect: Pos 
ES: 0.55 
 

Oh et al. 
(2019) 

FC: 64 
CTL: NA 

Gender: NA 
Program: Nursing 
Program Year: Second 
Country: South Korea 

Effect: POS 
ES: NA 
-- 

NA 

Kim et al. 
(2019) 

FC: 32 
CTL: 43 

Gender: 91% female 
Program: Nursing 
Program Year: Second, Third, Fourth 
Country: South Korea 

Effect: Pos 
ES:1.91 
 

Effect: Pos 
ES: NA 

Kim et al. 
(2017) 

FC:33 
CTL:29 

Gender: 86% female 
Program: Nursing 
Program Year: Third 
Country: South Korea 

NA Effect: Pos 
ES: 1.01 
 

Holman et al. 
(2016) 

FC: 117 
CTL: 
119 

Gender: 79% female 
Program: Nursing 
Program Year: Second 
Country: USA 

Effect: None 
ES: NA 

Effect: None 
ES:NA 

Harrington et 
al. (2015) 

FC: 41 
CTL: 41 

Gender: NA 
Program: Nursing 
Program Year: First 
Country: USA 

Effect None 
E: 0.05 
 

-- 

Simpson et al. 
(2015) 

FC: 93 
CTL: 64 

Gender: NA 
Program: Nursing 
Program Year: Second and Third 
Country: USA 

-- Effect: None 
ES:1.72 
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Missildine et 
al. (2013) 

FC: 186 
CTL: 
130 

Gender: NA 
Program: Nursing 
Program Year: NA 
Country: USA 

Effect: Pos 
ES: 0.44 
 

Effect: None 
ES: NA 

Burkhart et al. 
(2020) 

FC: 105 
CTL: NA 

Gender: 74% Female 
Program: Nutrition 
Program Year: Second 
Country: Australia 

Effect: None 
ES: NA 

Effect: None 
ES: NA 

Gopalan et al. 
(2019) 

FC: 82 
CTL: 
577 

Gender: NA 
Program: Pre-pharmacy 
Program Year: Second 
Country: USA 

Effect: Pos (except for 
first quiz) 
ES: NA 
-- 

Effect: Pos (p-value 
not provided) 
ES: NA 

Blazquez et 
al. (2019) 

FC: 60 
CTL: 50 

Gender: 91% female 
Program: Social Work 
Program Year: -- 
Country: Spain 

Effect: Pos 
ES:0.64 

Effect: None 
ES: 0.11 
 

Eleazer et al. 
(2018) 

FC: 324 
CTL: 
360 

Gender: 75% female 
Program: Allied health sciences 
Program Year: NA 
Country: USA 

Effect: Pos 
ES: 0.75 
 

-- 

Gilboy et al. 
(2015) 

FC: 142 
CTL: -- 

Gender: NA 
Program: Nutrition 
Program Year: Fourth 
Country: USA 

NA Effect: Pos (p-value 
not reported) 
ES: NA 

Whillier et al. 
(2015) 

FC: 29 
CTL: 35 

Gender: NA 
Program/Course: Neuroanatomy 
Program Year: Second 
Country: Australia 

Effect: None 
ES: 0.25 
 

Effect: None 
ES: 0.04 
 

Abbreviations: FC= flipped classroom; CTL= control group; ES= effect size; NA=Not available 

4 CONCLUSIONS 
Recent studies on flipped classrooms in undergraduate health sciences disciplines indicate neutral or 
positive changes in academic performance, student satisfaction, and self-efficacy. However, some 
studies' were limited due to study design (e.g., a lack of comparison groups). Future research utilizing 
improved flipped classroom curriculum design and a rigorous methodological approach is warranted.  
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Abstract 
We did qualitative-descriptive research that investigates aspects of teacher education related to 
emergencies of digital culture. The cyberculture, as mentioned earlier, where technologies change 
society's relationships, conceptions, behaviors and the need for digital education to understand and act 
in this new context is pressing. In this scenario, a question that arose (and it is not particularly "new") is 
related to teacher education, specifically regarding the challenges and possibilities for creating 
pedagogical practices that address students' expectations and training needs. Students do not have the 
same learning style. We have known this for a while. However, how to handle these differences? The 
pandemic context linked to COVID-19 allows us to amplify the previous results by observing the 
emergency movement from face-to-face classes to remote ones. To attend to different learning styles, 
we propose a remixed pedagogical approach. This remixed proposition uses two or more pedagogical 
strategies based on emerging trends in digital culture. To illustrate the operationalization of this proposal, 
we opted for three strategies: computational thinking, maker culture and gamification, which were called 
the Contemporary Educational Triad. The theoretical framework of this work uses the work of Piaget, 
Papert and Vygotsky. The idea of remix proposes to combine / mix / transform existing resources and 
practices to think about the new. In this sense, the main goal of this work is to investigate the 
contributions to the school ecosystem when adopting remixed pedagogical strategies through a case 
study based on the Contemporary Educational Triad. 

Initially, the research locus occurs in private education schools located in Porto Alegre / RS. We 
interviewed managers of those schools and from the network, teachers and professionals of Educational 
Technology who work in the places investigated. We enlarge our observations during the COVID-19, 
the pandemic context, including a private higher education university. Data collection instruments 
consisted of interviews (unstructured and semi-structured) and comments (non-participant with 
structured). Discursive Textual Analysis was the technique used to support data analysis. At the end of 
this research, the main contributions understand the complexity inherent in establishing a digital 
education, whose ubiquity context, nonlinearity and the intense change in conducting teaching. We also 
highlighted the teacher's importance in recognizing the possibilities of adopting remixed pedagogical 
practices to develop a pedagogical project considering different learning styles. Although the end of this 
research, this reflection concludes with the certainty that digital technologies can help difference and 
innovation in teaching and learning situations. Still, the decisive element in this process is the teacher 
with the necessary background and training to create pedagogical solutions in emerging and challenging 
contexts that the digital world establishes. 

Keywords: Digital culture. Teacher training. Remixed pedagogical practices. Computational thinking. 
Maker culture. Gamification.  

1 INTRODUCTION 
We investigate the composition of remixed pedagogical practices based on teaching strategies based 
on emerging trends in digital culture. For this purpose, we consider the three alternatives that we see 
returning to the focus of schools, which, as we have already mentioned, were called the Contemporary 
Educational Triad: Computational thinking (CT), Maker Culture (MC), and Gamification. Among the 
abundance of alternatives offered by contemporaneity, we opted for educational trends emerging from 
a digital culture that enable the composition/creation/experimentation of remixed pedagogical practices. 

To build the concept of remixed pedagogical practices, we consider the alignment of pedagogical 
strategies with opportunities generated by digital culture, conditioned by emerging DTs, such as the 
contemporary educational triad (CT, MC, and Gamification), for the composition of remix practice. The 
pedagogical strategies of the triad were not chosen at random, either because they are in evidence and, 
at times, are considered fads. The study of its concepts and the analysis of its characteristics, 
pedagogical potential, skills to work with students' profiles and needs. In addition, the teaching role 
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facing its application in pedagogical practices makes evident the existence of a common thread between 
them all, bringing them together, despite being presented separately. Therefore, the common thread 
that we have identified in all these strategies from the following questions: 

a) the possibility of being developed through active methodologies, defined by [1, Kindle Places 181 – 
182] through the "interrelationship between education, culture, society, politics, and school, being 
developed through active and creative methods, centred on the student's activity to provide learning". 
In other words, the remixed pedagogical practices place the student at the front of their learning process, 
as the protagonist in the construction of knowledge, without neglecting the relevant role of teaching 
associated with learning. 

The teaching role of curator of knowledge, empowered by the teaching process, but showing the student 
the need to take a leading role in their learning process, that is, displacing the student, proposing 
challenges, and engaging them in experiences that require them to do and think about doing, enabling 
them to work in collaboration in order to also develop their autonomy in decision-making [1]. This attitude 
surpasses the role of the teacher, who transmits knowledge, one who considers that all students have 
the exact learning needs and believe in provides in unison. 

Focusing on the student's learning process, the opportunity to work makes a twist at traditional teaching 
thinking. It deconstructs with the student the most common understanding of "error" – commonly seen 
as failure and faintness – and reconstructs it based on the perception of "error" as part of the learning 
process, which helps and is part of this process. [2] defends this same idea: cannot get it right without 
getting it wrong. In this sense, we can also draw a parallel with the interventions proposed by [3] on the 
zone of proximal development (ZPD) and the teacher, which reinforce the importance of the teaching 
role in the teaching process, acting as a curator of knowledge to be constructed by the student, helping 
and making appropriate interventions, whenever appropriate. 

They are developing student awareness and understanding of their learning strategies. As [2] says, it is 
essential to develop intellectual environments that encourage thinking, talk about learning and test their 
ideas through externalization. 

The feasibility of a learning environment that fosters creative processes gives the co-creation student 
freedom, from learning by doing, from the practical application of theoretical knowledge, instigating the 
search for entrepreneurial solutions following the proposition and the teaching strategy used in its 
application in this environment. An immersive space for collaboration and knowledge sharing between 
students and teachers who "learn from concrete situations, challenges, games, know-how, experiences, 
problems, projects, with the resources they have in hands: simple or sophisticated materials, basic or 
advanced technologies " [1, Kindle Places 458-462]. 

The remix is related to the transversal perspective of knowledge. [4, p.75] says that transdisciplinary 
knowledge "is aligned with the dynamics of the multiplicity of dimensions of reality and supported by 
disciplinary knowledge itself". We can also relate transdisciplinary to Piaget, as he coined the term, in 
1970, at the First International Seminar on Pluridisciplinarity and Interdisciplinarity, held at the University 
of Nice (France) [5]. In his speech, Piaget implied that transdisciplinary would result from interdisciplinary 
practices, crossing the level of interactions and making connections without a stable border, something 
remixed, with multi-referential and multi-dimensional, precisely like the complex problems of 
contemporary society.  

Considering all the above statements as defined premises for the composition of a remixed pedagogical 
practice, we also highlight that intentionality, through implicit theories in teaching, is part of the 
interventions in the teaching and learning processes. Therefore, it is necessary to explain the paths that 
led us to coin the idea of remixed pedagogical practices and, among them, we highlight that there are 
the remixed (combined) contributions of three learning theories, which we believe support the foundation 
of what we consider essential to compose and characterize a remixed pedagogical practice. These 
ideas developed by learning theorists Piaget, Papert, and Vygotsky, served as the basis for the 
discussion carried out in this research and were selected for their contemporaneity and that their 
characteristics converge with the demands of digital culture on the subjects. 

2 METHODOLOGY AND EXPERIENCES 
In order to seek evidence to anchor our proposal of remixed pedagogical practices, we sought to 
organize descriptive qualitative research; we sought to deepen the understanding of the phenomenon 
investigated based on rigorous and careful analysis of the collected information. The intention, therefore, 
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was to reach new understandings, reconstructing existing knowledge. Consequently, with the theoretical 
contribution in the light of [6], we applied Discursive Textual Analysis (DDA) as a method, seeking new 
understandings and proper and consistent communication with our findings. 

The investigated context consisted of two private schools in Basic Education institutions, serving 
students from Kindergarten to High School linked to a private education network. This educational 
network is known for its quality of practices associated with the emergence of digital culture. The schools 
investigated were nominated by the network managers (maintainer) for having projects related to our 
investigation because of our focus on investigating the articulations and relationships associated with 
the strategic management processes of the educational network related to the integration of TD in 
schools and the sponsor's managers. 

In [7], we describe the research details. What we present in this article is an excerpt addressing the 
implications for teacher education and an expansion of research from the pandemic scenario and how 
the remixed pedagogical practices could contribute.  

In March 2020, the pandemic context associated with Covid-19 established new social routines, 
breaking with different models established in the most diverse economic and social sectors. No one was 
not affected when the recommendation of the authorities was social isolation. Thus, the standardization 
of procedures associated with social distancing as a preventive measure to help contain the pandemic 
severely affected the school environment. It was necessary to suspend the in-person classes for an 
indefinite period at the different levels of education and define emergency measures to keep the classes 
using different strategies and resources. 

The school calendar was made more flexible and allowing remote activities by digital centers, or not, at 
different levels of education, among alternatives given this scenario, so that continuing with the school 
routine as possible. In other words, remote teaching opened up some paths, controversial in many ways 
due to the diversity of Brazilian contexts and many other factors. This modality was a necessary 
improvisation to transpose, as an emergency, the face-to-face classes to the virtual format. The classes 
were not always digital/online, as most schools did not have the infrastructure to support virtual activities. 
In cases of precariousness, many students in 2020 started receiving printed materials and remote 
guidance without the support of online platforms. 

However, most Brazilian educational institutions sought support in the most diverse digital resources. 
There are reports of the use of Whatsapp since it is a communication application used exponentially on 
smartphones. Also, from social networks such as Facebook and Instagram. In some scenarios, the 
opportunities enabled more refined resources, such as e-learning platforms, such as Google Classroom, 
Blackboard, Moodle, associated with web conferencing resources such as Zoom, Microsoft Teams, 
Google Meet and other free videoconferences tools. 

The search for the transposition of classes was already a great challenge, especially for essentially face-
to-face institutions. Nevertheless, the most significant task was the teachers, how to support them and 
train them so that remote learning was not just an online reproduction of classroom classes, since online 
classes require differentiated support, materials with different languages, different pedagogical practices 
and adapted to the format to reach the students. 

The pandemic (COVID-19) showed us that, in a way, it was necessary to advance, not only in the 
integration of digital technologies in pedagogical practices but in methodologies associated with Remote 
Learning, Distance Education (EaD), to Online Education, to Hybrid Teaching and other modalities. 
Therefore, it has never been more necessary to rethink teacher education to prepare teachers 
considering the digital culture scenario already in place as well as the skills associated with digital 
intelligence that allow us to understand and act in the digital world, such as: learning to learn, creativity, 
adaptation, resilience, innovation, proactivity, self-knowledge. 

In this sense, we see in the remixed pedagogical practices a way to enable the teacher to rethink their 
already consolidated classroom practices for the remote teaching scenario. Of this reason, we carried 
out experiments which we will report, one in Higher Education and the other in Basic Education. Before 
presenting the reports, we will extract remixed pedagogical practices and their implications for teacher 
education. 

2.1 Higher Education experiences 
The pandemic context creates new regulation of processes related to social distancing, which pushed 
the entire educational system to profound changes in the way it offered the expected and contracted 
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education. Due to its characteristics, the public network is organized differently from the private and 
community networks, where service provision contracts and expectations work differently. 

It is important to highlight what happened concerning the type of classes we offered. The actions 
characterized a Remote Emergency Synchronous Teaching (or combination variation of these words). 
Several online publications word widely intend to clarify the educational community, the need for 
clarification to avoid wrong evaluations to play a "disservice" to the community that researches and 
works in Distance Education (DE) and Online. We did and still are doing small classes based on DE 
principles. So, the metrics for measure DE quality are not the same for small classes. We emphasize 
that an emergency context needs quick answers, and we use the tools and resources available, not the 
ideal. Brazil is a vast, continental nation with different educational ecosystems, cultures and economic 
development. Usually, running educational policies is difficult. In emergency times, the challenges were 
enormous. 

Once the "new normal" was defined, the schools (k-12 to universities) quickly adapted the virtual 
offerings. Moreover, the approach of remixed pedagogical practices using the available elements and 
considering the challenge of attending classes to students with no online experience was a significant 
opportunity. At universities, especially those with good infrastructure, the adaptation was quicker than 
the public systems. 

An example of our reality (of the most important private universities place in South of Brazil) in the South 
the second semester of the course onwards, higher education students tend to develop habits and 
autonomy due to the culture established in the university environment related to collaboration and, also, 
a different age group from those in education, in addition to the question of age group. 

At the beginning of the semester, students experienced a heterogeneous context in technical terms 
(internet access and availability of digital artifacts) different from what they use to have in face-to-face 
classes. We were already adopting several virtual classes and resources associated with Online 
Education in classes before the emergency migration. 

Remixed practices seeking to diversify concrete and virtual materials, organized in the institution's digital 
platform's virtual room, were essential for agility in the adaptation process. 

The possibility created by the virtual migration of all activities allowed us to expand the practices already 
adopted and intensify the use of alternatives related to digital resources for teaching programming 
available online and free of charges, such as Scratch, Slide, BlueJ and Python Tutor, seeking to adapt 
to particular situations. All material was organized in a weekly format and not by class day. The activities 
were made available a week earlier, with study scripts that varied in format, sometimes in text, 
infographics, cards, podcasts, or short videos made available on YouTube (which facilitated access on 
different devices without worrying about adapting the view). The creation of the discipline's playlist was 
important for student access, and the option of unlisted videos guaranteed privacy for the class. 

The recorded synchronous meetings mediated by the Zoom tool (adopted by the institution) allowed 
discussions, revisions, corrections of exercises in an interactive format and with the option of forming 
groups of students in separate rooms it was possible to replace the work in groups in an even more 
participatory way. It is important to note which this possibility of recording the meeting allowed students 
to review content and retrieve the meetings for those who had access issues. When we evaluated the 
conduct and organization of the discipline at the end of the semester, this seemed to stand out as a very 
positive point and indicated by several as "better than in-person." 

This systematized experience provided us with elements to compose this reflection. We created an 
instrument for collecting opinions and obtained positive evidence that was exchanging and building 
experiences with the help of colleagues, seeking elements in pairs to build their identity concerning the 
style of computational thinking are strategies that collaborate, in their perception, to feel comfortable 
and encouraged to study/stay in the discipline. 

Gamified activities with the use of badges to signal learning progress measured by indicators derived 
from  minor, more specific activities, use of videos with content explanations, personalized service with 
feedback using different modal languages (cards, commented code snippets, individual podcasts, 
schemes, infographics, use of simulators, film collections available on the internet, edited and combined 
- preserving the copyright issue) are examples of what we do in terms of remixing elements taken from 
various methodological approaches associated with the artisanal and strategic process created for to 
overcome the diversities emerging from the need to move from the face-to-face to the virtual in a brief 
period. 
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In the perception of the responding students, the diversified approach and personalized service, the 
provision of materials in advance and the planning of work with weekly content, the existence of scripts 
to organize the studies, the personalization obtained in personal care through videos and podcasts were 
elements auxiliary to their engagement and that helped in the persistence, avoiding the abandonment 
of the discipline. 

The issue of replacing tests with activities emerged using several resources of the online platform, such 
as quizzes, questionnaires and tasks, whose feedbacks were very detailed and as relevant items to 
facilitate the construction of learning. We created a feedback form where the student knew the code 
annotations, a scoring scale and an observation field with tips and suggestions. The student could 
review his work observing the suggestions and with a fixed time. At the end of the semester, we asked 
the class what had to modify, as we kept the online course offering for the next semester. The process 
was good for 81% (of class 22 of the 27 students) and they did not indicate significant modifications. 
They suggested that the videos of the synchronous meetings be divided into parts and made available 
separately to facilitate finding the content and explanations. 

2.2 K-12 system experiences 
During the Covid-19 pandemic, the pedagogical practices of the Digital Languages discipline were 
challenging. It was necessary to think about how to transpose the activities into an accessible language 
to the student and that would give him/her minimal autonomy, since face-to-face mediation, which 
occurs in-person, that young students need. Therefore, it was already necessary to remix different 
strategies, using images, videos, teaching material, websites, games, targeted research, in short, a mix 
of possibilities to reach the different cognitive styles of students. 

The teacher's "feeling" and expertise allow his/her to identify the student's need for mediation and does 
it at the exact moment. This perception, in a way, gets lost online, and it is not because the resources 
are limiting. Nevertheless, it is because the presence allows us to do different readings. That is why 
there is so much talk about hybrid teaching today, as the online brings us resources that the face-to-
face does not give us the reach, such as teaching personalization tools, using artificial intelligence 
approaches. They are complements to each other: remixing them. 

Well, how did we do a remixed pedagogical practice in digital language classes? An example was a 
learning trail made up of CT, MC and Gamification strategies carried out with the 3rd year of Elementary 
School. To do so, we used CT applications to introduce concepts, such as LightBot Jr., LightBot, and 
LightBot: Code Hour. Gamification was used to give a plot to the learning trail, create a world of Bots, in 
which the student should fulfil the mission of creating a programmable rug using their creativity and the 
materials they had at home, such as chairs, puffs, cushions, pillows, floor tape design and others stuff 
adaptation. In the latter, the maker culture somehow enters, as the student should produce something 
and take a photo, which would configure his programmable mat. Finally, the student would create a 
code for their programmable mat, using basic commands and film their execution. He should play the 
robot's role from now on, turning left, turning right, jumping and stop. 

Of course, in times of pandemic, nothing was simple; it was necessary to engage parents in the proposal, 
as not all students had sufficient autonomy to develop the activities. It is necessary to think about 
multiplatform digital resources compatible with students' resources. 

An excellent way to think about a remixed pedagogical practice that helped us experiment and analyse 
this type of proposal is to consider: 

• Aspects of activity planning/systematization (didactic sequence, methods and procedures, space-
time organization (includes creative and motivating environment). 

• Teaching strategies used (included ct/mc/g or other strategies emerging from digital culture). 
• The elements of ct/mc/g (or other strategies) must be integrated in articulated practice with each 

other (remix). 
• The role/participation/involvement/interaction of the teacher and other educators, if any, in 

practice. 

During the developed practice must: 

- Demonstrate making sense/being meaningful, mobilizing students (motivation/engagement). 
- Focus on process and experience. 
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- Enable the student's participation in the construction of their knowledge. 
- Enable the student to be an active protagonist in their learning. 
- Enable interaction between teacher-student and student-student. 
- Assist in establishing links between prior knowledge and new knowledge. 
- Develop processes linked to metacognition (regulate and reflect on their learning). 
- Work on problem-solving (planning, identification, application, evaluation and transfer). 
- Allow the student to express themselves through technology. 
- Confront previous beliefs and expectations versus reality. 

3 FINAL CONSIDERATIONS 
What characterizes a pedagogical practice as a remixed? This mixture of elements and pedagogical 
strategies. Student engagement and motivation are different and more effective. It could have just 
worked on the application; it would be enough to introduce fundamental concepts.  

However, the experience in the programmable mat context, the representation of the robot, the 
authorship and the production of something brought a significant element. That contextualized the 
activity in a way that motivated students to look for other games and websites for the teacher to follow 
with the content and suggest how the teacher could do a particular practice. In other words, it opened 
space for students to contribute to the teacher's reflection on the creation of new practices. 

The search for the transposition of classes was already a great challenge, especially for essentially face-
to-face institutions. Nevertheless, the most significant task was the teachers, how to support them and 
train them so that remote learning was not just an online reproduction of classroom classes, since online 
classes require differentiated support, materials with a different language, different pedagogical 
practices and adapted to the format to reach the students. 

The pandemic (COVID-19) showed us that it was necessary to integrate digital technologies in 
pedagogical practices and methodologies associated with Remote Learning, Distance Education (DE), 
Online Education, Hybrid Teaching and other modalities. As a result, it has never been more necessary to 
rethink teacher education to prepare teachers considering the digital culture scenario already in place as 
well as the skills associated with digital intelligence that allow us to understand and act in the digital world, 
such as: learning to learn, creativity, adaptation, resilience, innovation, proactivity, self-knowledge. 

In this sense, we see in the remixed pedagogical practices a way to enable the teacher to rethink their 
already consolidated classroom practices for the remote teaching scenario. Therefore, we carried out 
experiments which we will report, one in Higher Education and the other in Basic Education. Before 
presenting the reports, we will extract remixed pedagogical practices and their implications for teacher 
education. 
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Abstract

Meaningfulness has been identified as a fundamental driver for learning. At a time when online, b-
learning and mixed pedagogical methods are being normalized within the educational context, re-
examining the factors associated with significant learning may be determinant to learning and teaching
success. Which pedagogical variables lead to a stronger learning process? To deeper and longer-lasting
learning? To a pleasant and satisfying learning process and outcome?

This paper presents a qualitative study, which analyses the factors attributed to positive and negative
learning experiences in higher education, as well as factors perceived as influencing successful learning
experiences by higher education students. The information was collected through a questionnaire with 8
open-ended questions. Data were treated by an inductive content analysis method within an emergent
categorisation procedure. The was composed of 1365 registration units, resulting from 205 participants
attending or who have attended higher education in the last 2 years. The research team developed a
first category structure which was presented in a pedagogical forum, and this paper presents the final
version of the analytical categorisation process.

Dynamic, practical and experiential learning were the factors most often attributed to a satisfying
learning process, while the existence of a purpose and the attribution of a meaning were perceived as
the factors that most promoted successful learning. A mismatch between the pedagogical options and
the profile of the students arised, on the other hand, as the most determinant factor for negative learning
experiences - both in terms of satisfaction and of success achieved.

Keywords: Meaningful learning, higher education, pedagogical methods, learning experience.
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EXPLORING FLIPPED CLASSROOM DESIGN IN UNDERGRADUATE
NURSING AND HEALTH SCIENCE: A SYSTEMATIC REVIEW

L. Banks, R. Kay

Ontario Tech University (CANADA)

Abstract

Numerous studies have explored the effectiveness of a flipped classroom intervention on academic
performance and student satisfaction in undergraduate education; yet, few studies have documented
flipped classroom design elements. We sought to explore flipped classroom designs, including pre- and
in-class activities, in undergraduate health science classes using a systematic review approach.
Electronic databases (Education Source, ERIC via ProQuest, Scholars Portal, CINAHL, Pubmed) with
the terms "flip* class", "health," and "undergraduate" or "higher education" were searched. Search
criteria was further limited to original, peer-reviewed research articles (2010-2021) with quantitative
and/or mixed-methods. While a non-randomized, cohort study design was observed in most studies,
three studies used a randomized study design (n=3/16; 19%). Among 15 studies reporting on pre-class
activities, the use of asynchronous video (n=14/15; 93%), readings (n=8/15; 53%), and assessments
(n=7/15; 47%) were used. Further details on asynchronous lecture recordings were reported only on a
subset of studies (n=5/15; 33%) with a mean video length of 13±9 minutes. Interestingly, only one study
(n=1/15; 7%) utilized automated learning management system reminders to complete pre-class
activities. Among 14 studies reporting on in-class activities, case-based learning (n=8/14; 57%), small-
group, active learning (n=8/14; 57%), whole-class discussions (n=7/14; 50%), formative assessments
(n=2/14; 14%), and problem-based learning (n=1/14; 7%) were used. Although research data quality
was limited with minimal classroom descriptions provided, significant heterogeneity exists in the design
of flipped classroom interventions. Future research is warranted to determine the relationship between
academic performance, student satisfaction, and flipped classroom design in higher education.

Keywords: Blended learning, case-based learning, curriculum design, flipped classroom, higher
education, nursing students.

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4576



 

 

ASSESSMENT OF ALGORITHMIC AND LOGICAL THINKING OF 
FIRST- AND SECOND-YEAR UNDERGRADUATE COMPUTER 

SCIENCE STUDENTS AT J. SELYE UNIVERSITY 

L. Végh, S. Gubo 
J. Selye University (SLOVAKIA) 

Abstract 
Computer programming is one of the main subjects in the curriculum of undergraduate computer science 
students. To acquire computer programming, students need to gain algorithmic and logical thinking 
skills. It might be a long process and requires some consecutive steps, from recognizing the problems 
that can be solved using the given algorithms to developing complex algorithms. The first part of this 
article briefly describes what logical thinking and algorithmic thinking are. Next, we summarize seven 
levels of algorithmic thinking that students gradually acquire while they learn algorithmization and 
computer programming. In the following part of the paper, we describe our survey related to algorithmic 
and logical thinking. The survey was conducted in the academic year 2019/2020 at J. Selye University; 
in the assessment were involved 96 first-year and 44 second-year computer science students. The 
assignments contained sixteen tasks altogether: seven tasks related to the execution of given 
algorithms, three tasks associated with the analysis of algorithms, three tasks associated with the 
development of optimal algorithms, and three tasks related to problem-solving and logical thinking. The 
results, summarized in the next part of the paper, show that there are only slight differences in the scores 
of first- and second-year students. However, the results also show that students had the most difficulties 
with the tasks related to creating algorithms and developing the optimal algorithms for given problems. 
Finally, in the last part of the article, we draw our conclusions and mention our future research plans. 

Keywords: teaching and learning programming, algorithmic thinking, logical thinking. 

1 INTRODUCTION 
Learning programming is a lengthy process. Computer science students at J. Selye University have 
introductory programming courses during the first two years of their study, using the C and C# 
programming languages. Later, they benefit from the acquired programming skills when they solve 
various computer science problems.  

To learn to program, first of all, students have to gain algorithmic thinking skills. During the development 
of algorithms, students need to use the control structures of computer programming (sequence, 
selections, and iterations). Next, they need to learn the syntax of the chosen programming language. 

In this paper, we focus on logical and algorithmic thinking. In the next chapter, we define what logical 
and algorithmic thinking are and the levels of algorithmic thinking. Next, we describe a research related 
to algorithmic and logical thinking that we conducted at J. Selye University. In the last part of the article, 
we show the results and draw some conclusions. 

2 LOGICAL AND ALGORITHMIC THINKING 
What is logical thinking? Tan [1] defined logical thinking as a thinking process of clear use of reasoning 
or thought consistently deriving possible solution or solutions. In another formulation [2], logical thinking 
is a process where, using our logical abilities, we can draw conclusions based on our pre-existing, 
incomplete knowledge. It is a general expectation that the process of logical conclusions should always 
be objective and measurable. According to Wu [3], logical thinking is the active reflection of objective 
reality as a rational cognitive process through concepts, judgments, reasoning, and other forms of 
thinking. 

What is an algorithm, and what is algorithmic thinking? An algorithm is a sequence of clear instructions 
that can be used to solve a given problem [4]. Futschek defined algorithmic thinking as a set of skills 
related to creating and understanding algorithms. These skills include [4]: 
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- The ability to analyze a specific problem, 
- The ability to accurately define the problem, 
- The ability to find the basic operations needed to solve the problem, 
- The ability to create the correct algorithm to solve the problem using the basic operations, 
- The ability to take into account all special and normal cases of a given problem, 
- The ability to further develop the created algorithm, to increase its efficiency. 

Ferrari et al. [5] defined algorithmic thinking as a method for solving a given problem based on defining 
clear steps needed to solve the problem. Moran et al. [6] formulated a similar definition, according to 
which algorithmic thinking is solving a problem in a logical, repeatable, step-by-step way. 

2.1 Levels of Algorithmic Thinking 
There are different levels of algorithmic thinking, which students acquire gradually, one after the other. 
According to Zsakó and Szlávi [7], these levels are: 

1 Understanding algorithms and recognizing problems that can be solved with given algorithms, 
2 Executing given algorithms, 
3 Analyzing algorithms, recognizing steps of sequences, conditions, and loops, 
4 Creating algorithms, 
5 Implementing algorithms in a programming language, 
6 Modifying and improving algorithms, 
7 Developing complex algorithms. 

Mastering higher and higher levels is only possible with a lot of practice by solving programming tasks, 
from simpler to more difficult ones [7][8]. 

3 SURVEY RELATED TO ALGORITHMIC AND LOGICAL THINKING 
In the academic year 2019/2020, we conducted research related to algorithmic and logical thinking. In 
the survey, were involved 96 first-year and 44 second-year undergraduate computer science students. 
The survey contained 16 assignments altogether; students had one hour time to solve the tasks. We 
focused mainly on the first four levels of algorithmic thinking. The fifth level would require knowledge of 
a programming language; however, many of the first-year students did not have prior programming 
experiences. 

3.1 Assignments 
Seven of the task were related to the execution of given algorithms (three robots, hexagon, drawing 
crosses, ladybug robot, airplane, colorful walls, maze), three tasks were associated with the analysis of 
algorithms (queuing, colorful blankets, water lilies), three tasks focused on the development of optimal 
algorithms (river crossing, weighing, prisoners), and three tasks were related to problem-solving and 
logical thinking (social site, knights and scoundrels, decoding) [9]. In the following subchapters, we 
present, as an example, one assignment of each category. 
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3.1.1 Task Related to Execution of Given Algorithm: Three Robots 
There are three robots (A, B, C) working in the warehouse, 
which can only move simultaneously in the same direction. 
The robots follow the controller's instructions and collect the 
fruits on the warehouse floor. For example, the line of 
instructions ↑ ↑ → causes the robot marked A to pick the 
apple, the robot marked B to pick the apple, and the robot 
marked C to pick the apple. 
What line of instructions do we need to give the robots to 
pick up exactly one apple, one banana, and one pear? 

a) ↑ → → → 
b) ↑ → → ↓ → 
c) ↑ ↑ ↓ → ↑ 
d) ↑ → → ↓ ← 
e) → ↑ → ↓  

The correct answer for this task is b). 

3.1.2 Task Related to Analysis of Algorithm: Colorful Blankets 
The fairytale IT spider weaves triangular colored blankets made up of red, blue, and green hexagons. 
In a blanket pattern, one hexagon and the two hexagons below are either the same color (e.g., all three 
are red) or all three are different colors (one is red, the other is blue, and the third is green). 

For example: 

 

With these rules in mind, decide how many blue hexagons there are in the 
following blanket if you only know the colors of the bottom row: 

a) 1 
b) 3 
c) 5 
d) 8 
e) 9  

The correct answer for this task is b). 

3.1.3 Task Related to Creation of Optimal Algorithm: Weighing 
There are nine billiard balls in the box, exactly the same on the outside. However, one of the billiard 
balls is a little heavier than the other eight. We have a two-plate, equal-arm scale, in the plates of which 
we can put several billiard balls at the same time.  

At least how many measurements do we need to take to clearly 
determine which billiard ball is heavier than the others? 

a) 1 
b) 2 
c) 3 
d) 4 
e) 5  

The correct answer for this task is b). 
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3.1.4 Task Related to Logical Thinking: Knights and Scoundrels 
All the inhabitants of an island are either knights or scoundrels. Knights always tell the truth, while 
scoundrels always lie. When we met three inhabitants of the island (A, B, and C), A and B stated: 

A: "We are all scoundrels." 

B: "There is exactly one knight among us." 

Which of A, B, and C was a knight, and who was a scoundrel? 

a) A knight, B knight, C scoundrel 
b) A knight, B scoundrel, C knight 
c) A scoundrel, B knight, C scoundrel 
d) A scoundrel, B scoundrel, C knight 
e) A scoundrel, B scoundrel, C scoundrel 

The correct answer for this task is the c). 

3.2 Results 
Before first-year computer science students started solving the assignments, we asked them if they had 
prior programming experiences. As Figure 1 shows, only 58% of students learned programming in high 
school, 42% of students did not have any programming experiences. We also asked students who 
learned programming what programming language have they used. Most of the first-year students used 
Python (22 students), C# (13 students), or C (12 students) in high school. There were also students who 
learned to program in Java (9 students), Pascal (9 students) programming languages. Except for these 
programming languages, some students mentioned HTML, C++, Delphi, Lazarus, CSS, JavaScript, 
PHP, Ruby, SQL, Step7, or VBA as well. 

  
Figure 1. Prior programming experiences of first-year undergraduate computer science students. 

The following graph (Figure 2) shows the average scores of first-year computer students who had 
(green) and did not have (red) programming experiences before university studies. We can see in the 
chart that there were only minor differences between these two groups of first-year students. The overall 
average score of students with programming experiences is 68%, while the overall average scores of 
students without programming experiences is 65%. 
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Figure 2. Average scores of first-year undergraduate computer science students 

 with and without prior programming experiences. 

Figure 3 illustrates the average scores of first- and second-year computer science students. As we can 
see in the graph, second-year students got slightly better average scores than first-year students on 
many tasks. However, there were three assignments (Hexagon, Airplane, Knights, and scoundrels), 
where the average scores of first-year students were somewhat higher. The overall average score of 
first-year computer science students is 67%, while the overall average score of second-year computer 
science students is 72%. 

 
Figure 3. Average scores of first- and second-year undergraduate computer science students. 

As we mentioned before, there were four categories of tasks. The following chart (Figure 4) 
demonstrates the average scores of first- and second-year computer science students on different types 
of tasks. As we can see in the graph, second-year students got better scores in all four groups of tasks. 
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Figure 4. Average scores of first- and second-year undergraduate computer science students  

on different types of tasks. 

We can notice in Figure 4 that both groups of students got very low scores on tasks related to the 
creation of optimal algorithms. The reason for the low scores could be that we accepted only the optimal 
algorithms for these tasks, with the minimum number of steps. Finding such optimal algorithms might 
be difficult for novice programmers. However, if we were accepted any correct algorithms, not only the 
optimal algorithms, the average scores would be 66% instead of 21% for the first-year students and 
73% instead of 30% for the second-year students. 

4 CONCLUSIONS AND PLANS 
In this paper, we briefly summarized what algorithmic and logical thinking are. Next, we described our 
research related to algorithmic and logical thinking that we conducted at J. Selye University. The results 
showed that in most of the assignments, students got high scores; however, on tasks related to creating 
optimal algorithms, the scores were low. 

In the future, we plan to extend the number of students involved in the research; at the beginning of the 
academic year 2021/22, we plan to conduct similar research among first- and second-year computer 
science students and compare the results with the results that we already have. 
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Abstract 
Adaptive learning environments (ALE) are the future in teaching and learning. The area of application 
determines the type and method of adaptation. In self-regulated learning, the learner is supported in his 
learning process, e.g., by adapting the learning content. As a support system in university education, 
students are individually advised and teachers are informed about gaps in understanding, for example. 
The effort to develop and operate these systems is high. Research on ALEs concerns general and 
Machine Learning (ML) aspects of computer science. Furthermore, the domain specific fields of study 
to include: didactic, psychology and pedagogy. 

Historically, ALEs use predefined decisions in advanced expert systems, whereas more recent 
developments in ML approaches are of great interest. By interpreting data automatically and self-
optimising, data-driven ML provides human-like decision-making as well as understanding and 
generating language. 

Special requirements have to be considered to successfully use ML for ALEs. Comprehensive data must 
be collected, stored, and processed in real time; results have to be evaluated for usability by the system 
itself. Data scientists have to build the model to interpret the data, which has to be filtered and pre-
processed for the specific application. In general, E-Learning Systems offer opportunities to deliver 
knowledge about the learner by logging usage data. ML systems can use this data not only for user 
interaction but also to control the adaption of the learning system.  

Machine Learning estimates the current state and predicts future states of the learner or a group of 
learners. Based on this knowledge, various supporting tasks are derived: Recommendation or selection 
of learning content; advice to the teacher on the learner's progress, tutoring of the learner by assessment 
or by means of feedback, etc. This feedback can be given in a straightforward manner or can be 
implemented in a conversation with the learner. Chatbots are ideal for this purpose, as they can 
additionally create an atmosphere of personal support. Contributions of domain-specific research 
developed should be considered, e.g., a classification of the learner based on the theory of learning 
progression. 

This paper extracts and elaborates the challenges and perspectives from current research. The 
Prerequisites of proposed learning systems like settings, system environment, data-corpus, learning 
style and communication channel are listed. Methods to design and implement the System are analysed, 
especially the ML-Methods to build a data-driven Model. The results of the fulfilled proof of concepts 
and further evaluation strategies are considered. The scope of the survey is limited to recent research 
applying chatbot systems for adaptation. 

Finally, the correlations between requirements and effort are identified. A guideline for integration and 
development of data-driven Adaption is elaborated, consisting of two perspectives: The data-driven 
chatbot as a supplement to a system: the potential features of a data-driven bot system based on 
existing data sources. The chatbot as a step forward in teaching: effort and benefit are compared, 
prerequisites are clarified. 

Keywords: chatbot, data-driven, machine learning, tutor. 

1 INTRODUCTION 
Learning is moving toward technology aided learning. This requires a continuous upgrade of technological 
tools and can generate new use cases. The development of chatbots offers enhanced interaction patterns 
and adaptation. Data-Driven Machine Learning (DD-ML) delivers artificial intelligence benefits such as 
autonomous decision-making and situational adaptation. By combining these technologies, a revolution 
started in learning foreign languages by chatbot-supported smartphone apps. The trend spread to higher 
teaching as well. The lecture management systems of universities have evolved. Whereas in the past only 
lecture information was available, more advanced features such as administrative operations, 
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collaboration capabilities, learning video libraries, video conferencing capabilities, personal information 
management, and automated self-learning modules have been integrated.  

The focus of this work is to investigate chatbot systems that support learning using DD-ML. This chatbot 
approach is built up by data and interacting with the learner per data. The bot can assist in self-learning-
systems, in learning environments for distance learning or in accompanying environments for face-to-
face lectures.  

1.1 Learning Theory and Learning Models 
The development of adaptive learning s requires interdisciplinary collaboration. The foundation of the bot's 
decisions and objectives is provided by didactic, pedagogical, and psychological theories and models [1] 
[2]. The models result in implementations that differ in process and motivation. The implementation of the 
simple pedagogical model 'Mastery Learning' is using a learning path. The learner can be guided through, 
while the path is aligned with the learning success [3]. In self-regulated learning, the learner determines 
the content, learning recommendations based on the learner's profile enhance the adaption [4] [2]. When 
implementing Hattie & Timperley's [5] feedback theory, it is crucial to understand the learner's requests 
and provide helpful feedback - based on predictions concerning the learner's further development. Using 
the theory of learning progressions, the learning progress of the learner has to be recognised and the 
learner classified into difficulty levels to adapt the learning content [6]. 

1.2 Adaptive Learning Environments 
Learning requires access to Learn Content as Learn Elements, Instructions to use these, assistance in 
the learning process and feedback regarding the learning progress by assessment i.e. In technology 
Aided Learning an Environment is established to supply the Learner [7]. By adapting this environment 
to the learner, beneficial effects on the learning process and relief for teachers are achieved. A learner 
model is used to track learning progress and learning style of the user [6]. Ouyang & Jiao [8] describe 
three paradigms for artificial intelligence in education: AI-directed, AI-supported, and AI-empowered. 
The authors state that the Adaption should lead to an iteratively data-driven and learner-centric learning. 
The adaption objective can include the recommendation of learn elements (AI-directed). interactively 
assist the learner with intelligent tutoring techniques or learner assessment (AI-supported). The adaptive 
strategy can be based on the learner model, but also on content and instructional model [9]. 

1.3 Interaction and Chatbots 
A direct interaction between learner and learning system provides advantages. The system can fulfil the 
learning strategy by acting proactively [10]. The learner can request assistance or interact in the learning 
process by natural language. In addition, the system can request information missing information directly 
from the user [11]. Chatbots are used for this interaction, with their communication channel either 
integrated in the learning system or autonomous in mobile solutions [12]. The decisions and interaction 
items are created by applying the actual state of the interaction and the learner to model - the brain of 
the bot. This can be represented by if-then-rules created by using knowledge of domain experts [13]. A 
ML model is created by using statistical mathematics or deep learning to extract the knowledge from 
data [14]. 

1.4 Artificial Intelligence 
ML for chatbots is involved for text processing, prediction, and classification [15]. Text understanding 
based on ML is used for rule-based-bot whereas focus is on extracting relevant content. For data-driven 
bots, ML is used to build correlations on the user requests based on historical data. In the educational 
domain, ML is predicting the correctness of answers, classifying the answers into domain specific 
classes, or predicting future development of the user (Learner Model). The generation of text by deep 
learning methods is a prediction of the next words in a conversation [14].  

2 METHODOLOGY 
After introduction, research objectives are identified and developed to research questions. A literature 
search for publications is conducted. The articles are classified into a matrix (Table 1) according to the 
research questions. Results are derived and discussed. The procedure is shown in Figure 1. 
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Figure 1. Research Procedure Overview 

2.1 Research Objectives 
Chatbots are used in different sectors of education: assistance in administrative tasks [16], personal 
support of students regarding their organisation [17], mediation of learning content, and the 
accompaniment of the learning process [18]. Mediation and accompaniment can be fulfilled by 
immediate learner feedback, feedback on finalizing learning items and recommendation of learning. 
Feedback and recommendation are based on didactic concept, learner profile, or behaviour of other 
learners. 

The bot's integration depth influences development, capabilities, and usability. The development can 
include low level implementation tasks as well as usage of cloud services.  

Capability and Performance of data-driven Systems rely on data qualities such as completeness, 
currency, balance, and relevance are important. Information regarding the learner must be captured by 
the Learning System. Special data is captured by additional systems, for example eye movement can 
be captured by video. 

Several goals arise when providing the learner an optimal setting. Every goal consists of problems that 
are solved by solutions. The main goal is to identify or create the most useful response. The common 
solution is to process the user input and extract information to understand the content. The response is 
selected by methods like pattern matching or following decision rules. Deep-learning uses a different 
solution. The interaction with the learner is processed as a chain of questions and responses. The 
response is created by predicting the next part of the chain. Further goals are adapting the level of 
difficulty or recommending suitable learning items. This is solved by classifying the learner capabilities 
or preferences. Furthermore, the learn content is classified by difficulty and preference attributes.  

In data-driven implementation, machine learning methods such as supervised learning, unsupervised 
learning and reinforcement learning are selected according to the requirements of the goal. Text 
processing can be implemented by natural language processing or by deep learning methods. The 
method selection relies on well-known method capabilities as well as on unpredictable ones. The 
selection process may include an evaluation of different implementations and configurations. 

The historical data for the set-up of the model differ. ML-Goals may require special information 
in the data. The performance of the model relies on the quality of the data corpus. The model 
may be pre-trained with a common data corpus instead of a domain specific one. 
ML can update (train) the model in the productive phase. While ML is used in the learning environment 
it can use the successful and failed predictions or classifications to improve the model 

The effects on the learner can be evaluated by different methods. User surveys ask for feedback from the 
learner, assessment approaches measure the learner's progress, and behaviour observations. The 
technical quality of the model can be evaluated with test data or by comparing different model approaches. 
Special research focus may only require either effects on the learner or model performance. 

2.2 Research Questions 
In accordance with the research objectives, the following questions arise and shall be answered by 
literature research: 

Q 1 What is the purpose of data-driven chatbot systems? 
Q 2 In which system environments are data-driven chatbots used? 
Q 3 What information is captured to recognize the learner?  
Q 4 What goal is achieved through ML? 
Q 5 What machine learning techniques are used? 
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Q 6 How is the machine learning model initialized? 
Q 7 How is the ML-Model updated during final operation? 
Q 8 How is the quality of the ML results measured? 
Q 9 What effects on the learner are identified? 

2.3 Search Strategy 
To classify the publications, attributes are created based on the research questions and transferred to a 
classification matrix (KM). Relevant publications from the surveys are recorded in the KM. The primary 
focus is the search for current publications based on a defined search query to the following databases: 
IEEE Explorer, ACM, Web of Science, Scopus. After filtering, the publications are also recorded in the KM. 

2.4 Search string 
Keywords were identified to build the following search string: 

([chatbot] OR [bot] OR [agent] OR [agents] OR [tutor] OR [tutoring]) AND ([education] OR [educational] 
OR [pedagogical] OR [conversational] OR [human] OR [learning] OR [learn]) 

2.5 Exclude Criteria 
The results were narrowed down to include results published in English in the years 2020 and 2021. 
The papers had to use data-driven approaches. Other exclusion criteria were missing availability, lack 
of proposal description or insufficient level of detail. 

2.6 Limitations 
The developed search string captures publications based on title and keywords only. Focus is on data-
driven tutoring, relevant results from other design approaches or bot roles may be missed. This 
interdisciplinary research setting is explored from the perspective of computer science. 

3 DATA-DRIVEN TUTORING 
The research of data-driven chatbots for educational purposes of the previous two years has been 
analysed. A classification matrix summarizes the findings. The answers to the research questions 
revealed some surprising discoveries - leading to challenges and opportunities for the further 
development of chatbots. 

3.1 Findings 
A total of 35 papers were found between 2020 and May 2021, after exclusion (not data-driven: 11, wrong 
language:0, unavailability:0, missing proposal description:2, insufficient level of detail:7) 15 remained. 2 
papers were added due to completion of completeness of included papers. Important attributes of the 
findings are summarized in the classification matrix. (Figure 1)  

3.1.1 Objective or Capabilities of Chatbots 
The capabilities of chatbot-systems have been found to outweigh their objective. Most of the found 
chatbot-systems are used to answer questions of a limited range of topics. The data corpus is developed 
using former Q-A-Sections of support sites. The dataset is well known and the answers reliable. The 
interaction is missing human-like features. Quiz-bots are using this method inversed by asking the user 
questions. The assessment of the answer is taking high effort. For providing a high level of human-like 
interaction complex architectures are used along with pre-processed text corpora. Feedback during the 
learning process is given by none of the bots. Learning System integrated bots are only used for 
recommending learn tasks [19]. 

3.1.2 Environment and Development  
Most research is focused on topics regarding the chatbot-system. Requirements of stake-holders or 
legacy-systems are never discussed. Touimi et. al [19] integrate the bot in a MOOC-System, for 
acquihiring the data-corpus and by using it as a communication-channel to the user. Several researches 
use third-party cloud services, specialized on bot development or NLP, for developing a proof of concept. 

4587



 

 

Relevant information regarding used ML-Techniques is not available for these solutions. These solutions 
reduce traceability and create a high degree of dependency on external changes. Some of the self-
developed systems use external libraries or special cloud services, although details are documented 
here and changes have less impact. 

3.1.3 User Interaction 
Aside from one exception, only the user's textual messages are used for interaction and interpretation. 
Sharef et. al [20] includes the heartbeat of the learner. Further data sources are not acquired.  

3.1.4 Machine Learning for Problem Solving 
ML is frequently used for interpreting text interactions, less frequently for pre-processing data through 
clustering and classification tasks. Traditionally for chatbots, intents and entities are extracted [21] [22] 
[23]. Clarizia et. al. [24] take this a step further and perform objective detection that even takes the context 
into account. Learner queries, in the case of assessments the answers, are classified by ML. For 
example, sentences are differentiated according subject [21] or the answers are checked for correctness 
[25]. Two approaches can be distinguished for interaction with the user:  matching questions and 
answers (Q-A) - and predicting the course of the conversation. In Q-A, related pairs are trained from Q-
A data. For predicting conversations, historical conversations are taken to train DDM. The model creates 
answers by either modifying sentences from the training set or forming new phrases. Mohamed [26] 
uses ML for image recognition of graphical content. Xie [27] uses ML to identify emotion in the text.  

3.1.5 Machine Learning Set-Up  
Statistical methods like Latent Dirichlet Allocation (LDA) and Bayesian Filters are used for NLP [25] [19]. 
These detect intents and entities and more advanced user objective detection. For Clustering text in the 
corpus vector quantization techniques like k-means are used. Markov chain derivates like Gibbs Sampling 
are used especially for classifying Request-Response-Pairs [19]. Several architectures of recurrent neural 
network (RNN), like Concurrent Neuronal Networks (CNN), Long short-term memory (LSTM) and Trans-
formers, are introduced for NLG [25] [26]. They are used to encode for the RNN and decode the result into 
text - applying the principles of Seq2Seq-Models. As data corpus either pre-processed datasets or public 
data-sources are used. The datasets are structured, public sources like support forums or FAQs are un-
structured and are pre-processed into databases. Statistical methods are used for text pre-processing. 

3.1.6 Knowledge Updates 
The ability to continuously update the ML model is not being used. External services for NLP, such as 
RASA, modify their models during operation. 

3.1.7 Quality of ML 
The quality of the predictions by data-driven models (DDM) can be assessed by applying test data on 
the model. The prediction is compared with the actual correct values. In the research covered, common 
measurements such as accuracy rates, precision, recall, F-score are used for this purpose. BLEU 
(bilingual evaluation understudy) is used to measure the quality of the text with high correlation to human 
judgements of quality. [26] [27] [28]. Perplexity measures how well a dialog model predicts the target 
response [27] and is used for prediction quality measurement [29] [30] [31]. 

3.1.8 Effects of ML 
The impact of the chatbot on the learner is mostly measured by surveys, rarely by measuring the learning 
outcome. Some studies have already indicated the relevance of effect studies [4] [11]. In computer 
science, elaborate surveys are avoided in preference to statistical measurements. Sharef et. al [20] use 
techniques of user assessment to evaluate the learning outcome. 
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Author(s)
Objective & 
Capabilities

Environment & 
Development

User Data Data Corpus ML Approach ML Usage
Evaluation 

Method
Technical 
Measure

Bathija et. 
al [32]

conversation, 
quiz, 

assessment

standalone, 
self-

developed, 
BERT

user 
questions

self-
created, 

BERT

LDA, Sematic 
Relationship 
Modelling, 

BERT

text 
summaris., 

NLG
- -

Carlander-
Reuterfelt 
et. al [21]

Q/A, chitchat

self-
developed, 

Google 
DialogFlow

user 
questions

self-
created, 
Google 

DialogFlow

k-Fold, SVC, 
Google Srv.

NLU, 
message 
classif ier, 
intent & 
entity

survey + 
Partial Least 

Squares 
(PLS) 

-

Chien & 
Yao  [22]

administrative 
information, 

Q/A

Google 
DialogFlow , 

Google 
Assistant

user 
questions

semi-
structed 

interview s, 
Google 

DialogFlow

NLP 
Techniques

NLU, intent 
& entity extr.

user 
assessment

Intent 
Trigger 
statistic

Clarizia et. 
al [33]

museum guide, 
Q/A, story-

telling
self-developed

user 
questions

labelled 
domain data, 
unstruc. text

LDA, 
bayesian 

f ilters, 
clustering

NLU, adv. 
user obj. + 

context 
detection

user survey -

Hobert & 
Berens 

[34]

small talk 
conversations self-developed

user 
questions -

NLP-
Techniques

NLP-
Techniques - -

Mahroof 
et. al [25]

self-
assessment, 
self-learning

self-
developed, 

NLTK, Spacy

user 
questions, 

user 
answ ers

unstruc. text 
corpus

NLP,NER, 
DNN, RND 

forest, LSTM, 
KNN

NLU,  
classifying, 

NLG

only 
technical

accuracy 
rates

Mohamed 
[26]

Q/A, image 
response, 

teach

standalone, 
self-developed

user 
questions

public dcs CNN, LSTM, 
Transformers

image rec., 
text-enc., 
response 
generation

only 
technical

test-data, 
accuracy, 

BLEU score

Okonkw o 
& Ade-

Ibijola  [35]
Q/A, teach SnatchBot, 

stand-alone
user 

questions
SnatchBot - NLU user survey -

Sharef et. 
al [20]

Q/A, quiz, 
feedback, 
know ledge

Google Dialog 
Flow

user text, 
user 

heartbeat

Google 
DialogFlow

NLP 
Techniques NLU user survey -

Sinha et. al 
[36]

Q/A self-developed user 
questions

educational 
queries from 

w eb sites
k-means Clustering 

Q/A Pairs
only 

technical

precision, 
recall, F-
measure

Touimi et. 
al [19]

recommender, 
Q/A

MOOC-System, 
MOOC-Forum,

user 
questions

unstruc. 
data, online 

forum 
discussions

NLP, LDA, 
Gibbs 

sampling

NLP, 
Classifying 
req./resp.-

pairs

only 
technical

comparative

Tu [23]
contextual 

conversations

self-
developed, 
Grammarbot

user 
questions

persona-
Chat, 

MultiWOZ
DNN

adv. intent 
detection user survey

accuracy 
rates

Xie [27] chitchat
self-

developed, 
LIWC

user 
interaction

Cornell 
Movie 
Dialog, 

DailyDialog

Bidirectional 
Encoder 
(RNN), 
HRAN, 

seq2seq

NLP, 
emotion 

detection, 
NLG

BLEU score, 
user survey perplexity

Figure 1: Classification Matrix.
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3.2 Challenges 
Three disciplines overlap in the educational domain. Didactics, pedagogy, and psychology must be 
considered on analysing educational environments. Requirements for such environments vary with the 
focused discipline. Computer science provides functionality. However, in the case of chatbots, the tool 
itself becomes an autonomous medium. The bot individually adapts the presented information, while 
interacting with the user - and based on this interaction. Every user therefore has a different interface, 
a different access to the learning system and a different access to the learning content. Steering the 
adaption in a good way, for example to support the learner in learning, is a major challenge. 

This new possibility poses similar challenges as autonomous driving. The challenge is to understand 
the learner, to understand what is going on in the learner. Immediately interpret the situation at a high 
level of understanding based on the data at hand. Make decisions that have an impact on a human 
being. 

Understanding the learner at the domain level has wide-ranging issues; what feelings are present; how 
high is the motivation; where are the weaknesses and strengths in the learning process; what topics are 
interesting; what form of presentation increases interest; when feedback should be given; what 
misconception is hidden in the learner's interaction; what feedback should be given in response to the 
misconception. 

The foundation of DDMs is historical data. Attention should be paid to the quality of this data such as 
free-of-error, completeness, and consistency [37]. The pre-processing of data can also negatively 
influence the quality and depend further data usage [38]. 

Guided access to learning content creates responsibility towards the learner. Discrimination of learners 
due to learning difficulties, cultural differences, etc. must be dealt with. Discrimination of learners due to 
learning difficulties, cultural differences, etc. must be dealt with. Disadvantages can occur due to bias in 
the historical data - or in the decision trees created by expert knowledge. Therefore, it is important to 
identify disadvantages in the original data set and in the expert knowledge [39]. 

There are several process models in the learning domain. For instance, the competence level model 
from didactics describes learning development [40]. There are also well-founded strategies for giving 
feedback to students [41]. An adaptation of domain-specific models would bring knowledge from the 
domain into the formation of DDMs. A corresponding dataset would have to be created for this. 

3.3 Prospects 
The focus of research on data-driven bots for educational purposes is on verifying technical 
considerations, especially text analysis. The seamless integration of chatbots into user communication 
requires minor effort. Including all data sources in associated systems broadens the data corpus and 
increases therefore the performance of DDMs [42]. 

The chatbots found only record the learner's state by entering their input text. The exception is Bert, 
where the heart rate of the learner is also recorded to be able to recognize the emotional state of the 
learner. Additional data sources would be desirable. A requirements analysis reveals possible data 
sources besides to the requirements of the domain [19]. 

Chatbots should access information from the Learner Model. This makes deep insights about the learner 
accessible. In addition to passive access, adding information by the bot is desirable. Overall, the 
collaboration between the adaptive learning environment and the bot system will generate synergy [43]. 

The DDM is updated during productive use in a wide range of application areas. The data generated 
during operation is used for continuously updates and leads to better results of the DDM [14] [44]. 

Capturing the quality of the models should be mandatory, several evaluation metrics exist (see also 
classification matrix). The quality of the data has to be considered. The overall chatbot can be evaluated 
by testing conversation design, entities, fulfilment, and user acceptance [45]. 

The effects on users should be recorded in studies. Only a fraction of the research chatbots have been 
tested regarding the impact on the learner. Synergies arise when user feedback is included into a re-
enforcement strategy to improve ML models. User assessment can be used to capture the state of the 
learner and to verify predictions of the ML. 

4590



 

 

3.4 Extending an E-Learning System 
Chatbots can be easily deployed in learning environments. The communication channel of the bot can 
be integrated directly into a web-based environment, or an instant messaging system can be used to 
enable mobile use. Without doubt, expert-based bots that interact based on rules are widely used in 
productive systems. The advantages and disadvantages of data-driven approaches have been 
sufficiently explained by Rooein [47] and Hobert & Wolff [48]. The research results show a differentiated 
suitability of data-driven bots: Chatterbots can conduct human-like conversations and motivate learners. 
Language skills can also be taught by chatter. In e-learning systems, especially MOOCs, bots can be 
used as recommenders for further topics or content formats. Recurring questions can be handled by Q-
A bots. Learners can test and expand their knowledge through quiz bots. In the analysis phase of an 
extension project, one focus of attention should be on the foundation of the data. For NLP, there are 
already highly developed systems with their own database. Conversation data is obtained from prepared 
datasets, support forums, or support pages by the majority of bot projects covered. 

3.5 Teaching Assistance 
From the teacher's point of view, a chatbot system can act as an assistant. Recurring questions can be 
addressed by the bot. Individual observation of learners can identify learning gaps early on. 
Recommendations for feedback to the learner can be provided. Another application is teacher training 
in simulated classrooms. Here, the bot can react immediately to problems, carry out assessments of the 
teaching staff or provide knowledge interactively. 

4 CONCLUSION 
Data-driven chatbots in the educational domain are still under heavy research. 15 recent publications 
have been analysed by research questions. Challenges and prospects of interdisciplinary research were 
identified.  

Data-driven chatbots with training while in user interaction has not been found. Updating the knowledge 
model, especially deep-learning models, is broadly used in other domains. Adapting this feature would 
lead to major advantages in model performance. In addition, most of the bots do not use NLG. 
Controlling the textual output of the model, which has to be reliable in the educational domain. Model 
generated sentences are proofed for grammatical correctness. But there are further objectives to 
evaluate, given by requirements of the underlying educational method. For example, giving feedback 
according to a learner progression model. The derived objective has to be included when generating 
sentences. For evaluation model performance target alignment should be a major attribute. 

Chatbots are able to act reactively and proactively, to pursue a subliminal goal and adapt to the user, 
as well as to recognise emotions, simulate emotional states and personality [4]. Therefore, research on 
giving feedback via chatbots will lead to improved adaptive learning systems. 

Recent engineering methodologies for chatbot design exists [46]. Research is necessary to include data 
scientific methods, leading to methodologies for the development of data-driven bots. In the field of 
chatbots for education, a standardisation of terms and procedures is desirable [49].  

4.1 Future 
The integration of domain-specific knowledge is inhibited due to the lack of available data sets. Artificially 
created data sets from simulations can serve as a substitute and catalyst. Improvements in bot 
behaviour can be achieved through user observation and user feedback. This may lead to conclusions 
in educational science. 

The application of spoken language will greatly facilitate communication with the learning system. A 
transfer of knowledge from virtual learning environments back into the real world to obtain teaching 
robots is conceivable [17]. 
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ACADEMIC PERFORMANCE AND RESILIENCY: THE IMPACT OF 
COVID-19 ON ELEMENTARY STUDENT LEARNING AND GROWTH 

Tiffany Hardwick, Xin Liang 
University of Akron (UNITED STATES) 

Abstract 
This paper examines the impact that COVID-19 had on Elementary students that shifted from in-person 
learning into different variations of online learning models at the onset of a global pandemic. In this 
study, the paper will address how the abrupt transition into remote learning created a shift in overall 
student learning, performance and academic growth. Though a part of student success and motivation 
to learning was rooted in student’s resiliency towards learning how to navigate online learning, there 
were many aspects of school that despite the best lain plans were incompatible to the needs of all 
learners. While students, families, and teachers understood that each new and enhanced online learning 
model structure that was put into place to both increase instructional time and learning outcomes for 
students was well intended, there were still challenges that presented themselves. In this paper, it is 
suggested that shifts in both online learning and different variations of online learning impacted both the 
academic performance and overall achievement of Elementary students. 

Due to the precipitous onset of the coronavirus disease, teachers and students across the nation were 
thrust into a new environment. Schools switched to online instruction, and student learning was 
significantly impacted by stress, anxiety, illness, being forced to learn in a vastly different method than 
previously experienced, and the increased potential to fall behind due to lack of access to materials. 
Educators, educational researchers, and policymakers have been presented with a challenge that does 
not have a definitive answer (Middleton, 2020). In the educational world, students have also experienced 
deficits in learning as a result of new approaches to teaching that were implemented. In numerous online 
surveys conducted since March, teachers have consistently indicated they were not prepared to teach 
online and that a significant percentage of their students did not even log in to complete assignments. 
Teachers also taught less new material, especially in high-poverty schools (DeWitt, 2020; Herold & Yettick, 
2020). The present study aimed to examine the impact of the school closure and the later online instruction 
on academic performance of Grade 5 and 6 students in an urban elementary school in the U.S.A.  

1 CONTEXT OF SCHOOL DISTRICT RESPONSE TO COVID-19 PANDEMIC 
The school in the study is an intermediate school with more than 500 grades 5 and 6 students. The 
school district is located in a suburb close to a large metropolitan in North East Ohio. At the start of the 
global pandemic during the spring of 2020, the School District made an abrupt shift to support students 
transitioning into an online learning school model. Since both educators and students needed to build 
both stamina and understanding of online learning, teachers balanced instructional time with both 
asynchronous and synchronous learning time to support students in balancing on-screen time against 
the on-going demand of learning as much as possible. The district also dismantled enriched classes at 
the intermediate school at the start of the pandemic.   

Learning for students took a different shape. Teachers were challenged in two different aspects. The 
first being how to provide diverse learning opportunities for differentiated learning groups within one 
class, but also how to navigate remote learning while working within a pandemic. Additionally, students 
were on an A/B Schedule. Therefore, classes were held synchronously one day and asynchronous 
another day. Each class was split by alphabet to ensure that teachers could support half the student 
population one day and another half of the population on the opposing day.  

As the alert levels decreased within the state of Ohio, the district made additional shifts to make learning 
more comprehensive and flexible for students. In November of 2020, the district made the tough decision 
to bring students back into the brick and mortar school building.  However, this model brought its own 
set of challenges. During this time, students were still required to follow an A/B Model. However, as 
students transitioned into the school building a week at a time, they were divided by their last name and 
split in the following manner. Students with the last name ending in letters A -K, were considered A week 
students. Students with the last name ending in L- Z were considered B week students. The difference 
within this structure is that the district introduced a concurrent teaching model.  
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In the district’s concurrent teaching model students no longer had asynchronous learning. Parents found 
this time to be challenging for students and their feedback helped to shape the new model. During this 
time, the expectation became that if the current week was not the student’s assigned in-person learning 
week, they would log into their remote class to learn concurrently with their peers that were in-person 
for their assigned week. Students that were on Individualized Learning Plans (IEP’s) may have 
participated in both weeks to ensure a continuity of learning and support could be provided. 

Concurrent teaching was challenging for teachers, but to re-enforce what was happening within the 
classroom environment teachers had the flexibility to put students into learning groups to further move 
the learning process. This strategy proved to be helpful towards ensuring that students could still build 
meaningful relationships with the other half of the class that were not in person during their assigned 
alphabet week. 

2 RESEARCH QUESTIONS 
1 Is there significant difference on grade 5 and 6 students MAP reading performance between 2020 

and 2021 (before and after the pandemic)? 
2 Is there significant difference on grade 5 and 6 students MAP mathematics performance between 

2020 and 2021 (before and after the pandemic)? 
3 Is there performance difference by students with and without special needs between 2020 and 

2021 (before and after the pandemic)? 

3 METHODS 
To answer these questions, we adopted quantitative ex post facto method (Borg, Borg and Gall, 2018). 
An ex post facto research design is a method in which groups with qualities that already exist are 
compared on some dependent variable. Also known as "after the fact" research, an ex post facto design 
is considered quasi-experimental because the subjects are not randomly assigned - they are grouped 
based on a particular characteristic or trait. In this study students’ winter 2019-2020 academic 
performance before pandemic is used as pre-test, and 2020-2021 winter academic performance is used 
as post-test to compare the growth differences.  

4 DATA COLLECTION AND DATA ANALYSIS 
Initially, at the school district’s inception there were nine elementary school buildings, two junior high 
school buildings and a high school. The study selected an intermediate school with only two grades 5 
and 6. The reason to select this school is because of data accessibility for both grades. According to 
public school review statistics, the district diversity score is higher than the state average diversity score. 
However, even with a diverse population of students, the district faces challenges in closing the 
achievement gap for marginalized groups of students. Moreover, recently outlined within the district’s 
strategic plan is strategic goal two where they outline their commitment towards advancing educational 
equity by “disrupting and removing institutional structures and practices that have historically been 
associated with racism, oppression and other forms of marginalization.” 
Students reading and mathematics performance were measured by NWEA MAP test score. NWEA MAP 
is a computerized standardized test to monitor student academic growth. The test is norm referenced 
by grade level by 2020 NWEA published reference as indicated in Table 1 (NWEA, 2020).  The same 
students NWEA MAP reading and mathematics performance were extracted from school district 
database. The same students across two years were matched and compared by paired t-test. 

Table 1 2020 NWEA Norm reference Mean and Standard Deviation 
 for Grade 5 and Grade 6 Reading and Mathematics. 

Grade Reading Mathematics 

 Mean Standard 
deviation Mean Standard 

Deviation 
Grade 5 209.12 15.88 214.70 15.88 
Grade 6 13.81 15.98 219.56 16 .74 
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5 PARTICIPANTS 
The intermediate school housed 786 Students in grade 5 and 6 in 2019-20 school year and 666 students in 
2020-2021 school year. There were slightly more boys than girls. There were more African American 
students than White students across 2 years in the two grade levels. The students have spent the past year 
and a half abruptly making a shift towards varying models of remote learning. Within each learning model 
students had the opportunity for increased learning time and a model that became closer to holistically 
meeting the needs of all students. The student demographic information is presented in Table 2. 

Table 2 Student Background Information. 

 Year 2019-20 Year 2020-21 
Boy 407 (51.8%) 350 (52.6%) 
Girl 379 (48.2%) 316 (47.4%) 
Grade 5 370 (47.1%) 308 (46.2%) 
Grade 6 416 (52.9%) 358 (53.8%) 
Asian 39 (5.0%) 31 (4.7%) 
African American 338 (43.0%) 283 (42.5%) 
Hispanic 34 (4.3%) 28 (4.2%) 
Multi-ethnicity 70 (9.0%) 60 (9.0%) 
White 304 (38.7%) 264 (39.6) 
No IEP 607 (77.2%) 578 (86.8%) 
Yes IEP 95 (22.8%) 81 (13.2%) 

6 DATA ANALYSIS RESULTS 
The analysis results indicated that the 2020-2021 school year indicate that students in grade 5 and 6 
scored lower than 2019-2020. The decline in growth was more significant for students in grade 5 than 
those in Grade 6. Table 3 presents the two-year MAP test score performance across 2 grade levels.  

Performance for students with disabilities declined even more between 2019-2020 school year and 
2020-2021 school year, especially in English Language Arts (217 versus 197) which was 20-point RITs 
score. Table 4 presents the two-year comparison of students Mathematics and English Language arts 
performance with IEP and students without IEP.  

Table 3 MAP Winter score comparison between 2 Years. 

 Grade 5 Grade 6  
 Year 2019-2020 Year 2020-2021 Year 2019-2020 Year 2020-2021 

N 370 308 416 358 
Math Mean 219.55* 214.61* 223.40* 220.36* 
Math Standard Deviation 16.82 15.75 17.58 18.20 
English Language Mean 216.22* 214.32* 219.65 219.12 
English language Standard Deviation 15.51 16.17 14.86 17.34 
*p<.05 Statistically significant 

Table 4 MAP Winter score comparison between 2 Years for IEP and Non IEP Students 

 IEP Non IEP 
 Year 2019-2020 Year 2020-2021 Year 2019-2020 Year 2020-2021 

N 95 81 607 578 
Math Mean 220.81* 198.41* 221.40* 220.49* 
Math Standard Deviation 17.78 13.84 17.60 16.06 
English Language Mean 217.02* 197.56* 218.03* 219.65* 
English language Standard Deviation 16.78 17.41 14.99 15.10 
*p<.05 statistically significant 
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7 CONCLUSION 
This data analysis results demonstrated that school closures last spring, as well as the rapid conversion 
of most instruction to an online platform this academic year affect student achievement. The negative 
impact on student academic achievement is even greater for students with special needs. This data 
results from one school confirmed the growing consensus that school closures in the of spring 2020 
likely had negative effects on student learning. Based on historical learning trends and prior research 
on how out-of-school-time impacts learning, previous research estimated that students would potentially 
begin fall 2020 with roughly 70% of the learning gains in reading relative to a typical school year. In 
mathematics, students were predicted to show even smaller learning gains from the previous year, 
returning with less than 50% of typical gains (Betebenner & Van Iwaarden, 2020). The data only 
indicated one-year decline in academic growth, future research may need to examine the long-term 
impact to guide the design and implementation to intervene the academic loss. 
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DIALOGICAL DEVELOPMENT OF CULTURAL LITERACY IN PRE-
SCHOOL CHILDREN 

V. Juškienė, O. Merfeldaitė 

Mykolas Romeris University (LITHUANIA) 

Abstract 
Differences in tolerance, citizenship, and respectful communication are becoming more and more 
pronounced in Lithuania (radical statements towards other people, ethnic groups, religions, people of 
different sexual orientation, etc. are becoming more frequent). The lack of tolerance, empathy, and 
social responsibility has become particularly evident in the wake of the refugee crisis in 2021. This calls 
for rethinking and raising questions about the development of cultural literacy in the country's society. 
Developing cultural literacy among pupils, not by indoctrinating them but by creating and sustaining a 
dialogical education, is becoming a crucial aspect. It is impossible to expect child-centred education 
without dialogicity. This article analyses the application of the principles of dialogic education to the 
development of cultural literacy in pre-school learners. It finds that although teachers try to develop a 
supportive, reciprocal, and purposeful dialogue, too little room is left for a free discussion. Efforts are 
made to steer pupils' dialogues in the desired direction with more active ones involved in the discussion. 
It is important in the education of pre-school children that the teacher is not just a passive observer but 
actively participates as a facilitator in the child's development of his/her own educational environment 
and content, not as a know-it-all but as a fellow grower and a learner. 

Keywords: literacy, cultural literacy, pre-school education.  

1 INTRODUCTION 
In recent years, there has been a worldwide shift in tolerance and empathy. Lithuania is no exception. 
Differences in tolerance, civic-mindedness and respectful communication are becoming more and more 
pronounced in Lithuania (radical statements towards other people, ethnic groups, religions, people of 
different sexual orientation, etc. are becoming more frequent). The lack of tolerance, empathy and social 
responsibility has become particularly evident in the wake of the refugee crisis in 2021. This calls for 
rethinking and raising questions about the development of cultural literacy in the country's society. 

Lithuanian education documents, such as the Law on Education [1] (1991, revised in 2021), State 
Strategy for Education 2013-2022 [2], Lithuania 2030 Strategy for Progress [3] the Good School Concept 
(2015) [4], and the updated draft of the Common Curriculum (2021) [5], highlight the importance of 
cultural literacy education, but international and national research shows that good intentions cannot be 
overcome. In Lithuania, cultural literacy is still referred to as cultural competence. For a long time, the 
new concepts of cultural literacy (according to Meine et al. (2019) [16], Flavell et al. (2013) [7]) and 
currently updated general education curricula have singled out this competence, but it is essentially 
formulated according to the concept of cultural literacy defined by Hirsch in 1988. 

Over a lengthy period in Lithuania, the concept of cultural literacy had been based on Hirch's 20th-
century definition of cultural literacy which included 5,000 facts, dates, famous people, literary works, 
and concepts that, according to Hirsh [8], every American should know.  

As the educational paradigm shifts away from the subject and knowledge to the child, researchers are 
trying to broaden the concept of cultural literacy that is not only about specific knowledge but also about 
the ability to communicate, to argue, etc. Nassimbeni and Desmond (2011) [9] argue that "cultural 
literacy is the knowledge of the history, contributions and perspectives of different cultural groups, 
including one's own group, necessary for understanding reading, writing and other media. Cultural 
literacy requires interaction with culture and its reflection. In the changing global society, the 
development of communication, acceptance and understanding requires a great deal of shared 
knowledge and its use. According to Duoblienė (2010) [10], "cultural literacy is not only about the 
knowledge of cultural and other phenomena and the expression of ideas, it is also about the relationship 
with the thing being created". When designing the general education curriculum, Lithuanian education 
policy makers emphasise that it includes "the knowledge of art, music, literature, and other fields of art 
of one's own country as well as the formation of civic attitudes". This concept is too narrow in the global 
context.  
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According to some Lithuanian cultural literacy researchers (Duoblienė (2018) [11]; Mazeikis (2016) [12]; 
Zaleskiene (2011) [12]), cultural literacy, communication and active citizenship are the key competences 
of a modern person, which contribute to the construction of one's own identity in the contexts of cultural 
diversity. Therefore, the complex development of tools for the development of these competences and 
the assessment of their achievements is recognised as a highly topical issue at international level.  

The researchers from a consortium of nine European and Israeli universities, led by the Faculty of 
Education at the University of Cambridge, have proposed a newly constructed socially-oriented concept 
of cultural literacy (see Figure 1) with three key attitudes: empathy, tolerance and engagement. The 
concept is expressed in terms of social responsibility, knowledge of one's own cultural heritage, 
preservation of one's own and others' identities and heritage, multiculturalism, intercultural dialogue, 
and responsible civic participation.  

 
Figure 1. Components of cultural literacy (Source: DIALLS 2018, Cultural Analysis Framework) [14]. 

It is interesting to note that the Lithuanian Pre-school Curriculum (2014) [15] emphasises all these things 
but still does not empower the pupil enough. Teachers often construct not only their attitudes but also 
activities and one-sidedly create educational content that is not necessarily attractive and relevant for 
them. 

Thus, it becomes important not only to develop cultural literacy but to develop it in a way that does not 
indoctrinate pupils but create and sustain dialogic education. It is impossible to expect child-centred 
education without dialogicity. It should be noted that the term is used quite extensively in Lithuanian 
educational documents, but it is not defined what dialogic education is. Dialogic education is traditionally 
understood as a range of teaching and learning activities based on conversations. However, it is 
important to focus on the creation of dialogue. When investigating the dialogical development of cultural 
literacy in pre-school children, the five basic principles of dialogical learning presented by Aleksander 
(2018) [16] are followed.  

In the modern educational paradigm, the roles of educators and learners have changed. The learner 
should be an active participant in the educational process who constructs himself/herself, his/her 
attitudes, experiences, skills and abilities looking at the world from the here-and-now perspective. It is 
clear that to develop a free and personally responsible person, it is necessary to develop experiential 
learning rather than having preconceived ideas. At the same time, the attitudes of education policy-
makers and educators towards learners should change recognising that knowledge is not something 
that is taken from the world or discovered in it. There should be a realisation that knowledge is shaped 
by people themselves.  
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It should be noted that there is no research in Lithuania on cultural literacy in pre-school and / or pre-
primary education(s). Nor has the actual expression of dialogical education been studied. The aim of 
this paper is to analyse the dialogical development of cultural literacy in pre-school children.  

This article is based on the philosophy of constructivism (Piaget) and its offshoot – social constructivism 
(Vygotsky, Berger, Lucman). 

2 METHODOLOGY 
The research analysing how students develop reasoned dialogue skills when discussing the topics 
related to cultural literacy was carried out from 2019 to 2021. It involved organising and conducting eight 
activities in four groups of children in three pre-school establishments in Vilnius. The age of the children 
who participated in the activities was 5-6 years old. In total, 30 children and 4 teachers took part in the 
research (see Table 1). 

Table 1. Number of pupils participating in the research. 

Institution Number of pupils in a group Boys Girls 

S1 7 3 4 

S2 7 2 5 

S3 9 4 5 

S4 7 3 4 

In this article, we have chosen to analyse the material obtained from one of the activities carried out 
after watching the cartoon "Baboon on the Moon" (Duriez, 2002). The activity chosen for the analysis 
was aimed at discussing what home is for students.  

The activities were organised in the following sequence: firstly, the children talked what home is for 
them, what things remind them of home, etc. They were asked the questions as follows: What is home 
to you? Is home a place where you live? What makes you say that it is your home? Later, the children 
watched the film and discussed about it.  

The research focused not only on what the children said, i.e. the content of the discussion, but also how 
they participated in the discussion paying attention to respect; the ability to listen carefully without 
interruption and to develop and add to their friend’s thoughts.  

Attention was also paid to how the teacher organised and got engaged in the discussion, i.e., the ability 
to listen carefully to the pupil, formulation of a neutral questions and the involvement of all pupils in the 
discussion.    

The definition of dialogic education in the research is based on the definition of dialogic education 
formulated by Aleksander (2018) [16]:   

• Collective: teachers and children carry out tasks together in a group or classroom; 

• Reciprocal: teachers and children listen to each other, share ideas and express alternative views; 
• Supportive: children are free to formulate their own ideas without fear of 'wrong' answers; they 

help each other to reach a common understanding;  
• Cumulative: teachers and pupils build on their own and each other's ideas and organise them into 

coherent lines of thought and enquiry; 

• Targeted: teachers plan and guide the classroom conversation in line with specific educational 
objectives.  

Based on Bakchtin (1984) [17] definition of dialogicity: 

• Questions are carefully formulated to encourage pupils to reflect and give good answers. 
• The answers are not endpoints rather a stimulus for further questions in a long chain of dialogue. 

• The teacher's role is to bring the contributions together into a coherent whole, to get children to 
make sense of them and to help them think about other questions 
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The research identifies the main forms of dialogic education taking into account real situations and the 
results of real activities.  

By complying with the ethics of the research, the consent of the school administration, teachers, and 
pupils’ parents to participate in the research was obtained first. The researcher interviewed the children 
of all the groups. She introduced the activities and showed necessary books. It was agreed with the 
children that all their activities would be recorded and that they should speak boldly and ask questions. 
Ethical communication was also discussed. The children were told not to interrupt a friend, to listen and 
not to criticise if there was a different opinion.  

The activities were discussed with teachers. Recommended scenarios for the activities were presented 
and possible guidelines for discussion were given. 

3 RESULTS 

3.1 Quantitative overview of results 
The analysis of the data was based on a quantitative analysis, which reveals what percentage of the 
dialogue time is taken up by the students' speaking and the teacher's speaking. The data in Table 2 
shows that in three of the four groups, children's talk is almost as much as the teacher's talk. In two 
groups, the amount of time spent by pupils is higher than the amount of time spent by teachers.  

Table 2. The number of speeches by pupils and teachers. 

School 
Total 

number of 
speeches 

Number of 
speeches by 

pupils 
Percent Teacher 

Number of 
speeches by 

teacher  
Percent 

S1 522 281 53% T1 241 47% 

S2 551 284 52% T2 267 48% 

S3 310 195 63% T3 115 37% 

S4 270 168 62% T4 102 38% 

The groups were overwhelmingly dominated by girls with only one case where boys were marginally 
more active.  

Table 3. Pupils' involvement in the dialogue. 

School Number of 
speeches pupils  Girls Percent Boys Percent 

S1 281 205 73% 76 27% 

S2 284 125 44% 159 56% 

S3 195 134 69% 61 31% 

S4 168 63 38% 105 63% 

3.2 Qualitative overview of results 
The analysis of the data focuses on the predominant verbal expression highlighting several aspects of 
dialogic education identified by Bakhtin and later by R. Andersen (2018) :  

1 Reciprocity. The teacher and the children listen to each other, share ideas and express views.  
2 Support. The children formulate their own ideas freely without fear of 'wrong' answers. 
3 Help each other to reach a common understanding.  
4 Targeted. The teacher plans and directs the dialogue.  

When analysing the teachers' participation in the discussion, it is noticeable that the involvement of all 
four teachers in the conversation is often supportive with the children saying “Yes”, “Very good”, “Good”. 
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Teachers encourage pupils to talk by asking targeted questions, e.g., “So, everyone, think about what 
home is to you?” or “What is home to each of you?” or “What does it mean to you?”, etc.  

However, this effort often too obviously focuses on trying to get the pupils to answer exactly as the 
teacher expects.  

Children often refer to the film they have seen and their personal experiences when participating in the 
discussion.  

The following are the examples of how a dialogue was developed in each group 

ª School S1  
S1.1: “Well, you are having a good discussion here. I want to ask you what do you think about 
the film. Who else?” S1.4.  
S1.2: “Hmm [...]. I think he was crying because he wanted to go to another world.”  
T1: “Thank you, you're thinking very insightfully.” S1 
S1.1: “I think he cried because his parents died somewhere in the house. His parents died 
somewhere at home. And he wants to see them dead at home.” 
T1: “What does S1.4 think?”  
S1.5: “I think that his parents died in another country.” 
T1: “Oh, why do you think so?” 
S1.5: “Maybe because his parents lived somewhere else and he didn't have them there.”  
T1: “Thank you. S1.3?”  

The above extract of the dialogue shows that the teacher develops the dialogue in a supportive and 
mutually cooperative way but leaves less active M4 unspoken. When talking to the more active pupils, 
she allows other pupils to express their opinions and asks targeted questions.  

ª School S2 
S2.1: “At home.” 
S2.2: “Was at home and then went outside. Only the field was on the Moon. And he was lonely.” 
T2: “And he feels lonely. Does he feel that he lives there, or he does not?” 
S2.3: “He doesn't feel that he lives there.”  
T2: “He feels that he belongs to that Moon.”  

It is clear from this passage that the teacher is guiding the pupils to the preferred answer. When she 
hears the  'right' answer, she repeats it or says the statement she expects them to say.  

ª School S3  
T1: “Yes. Well, nobody wants an empty house, do they? Everybody wants to be somewhere, to 
have some tools or toys, things and so on.” 
S3.1: “For me, home is where it's warm and where your stuff is.” 
T1: “Can anyone add?” 
S3.2: “Also, home is where it is very cosy. It must be cosy.” 
T1: “For example, for me home is when someone is waiting for me. Well, for example, it's very 
important for me to have someone waiting for me at home. It would be very sad if nobody was 
waiting for me.” 

There are two ways of looking at this passage of dialogue. On the one hand, it seems that the teacher 
is trying to involve the pupils in the discussion by expressing her own opinions and attitudes, but it is 
clear that the children are simply repeating the phrases that the teacher says.  

ª School S4  
T1: “So, what was this video about?”  
S4.1: “I want to say!” 
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T1: “Ok. Sit down and talk. We are listening.” 
S4.1: “He played because he wanted to go to some other country. To another!” 
T1: “He wanted to go to another country. Aha. What does D2 think the film is about?” 
S4.2: “Well, it's about a baboon.” 
T1: “Yes. What else is it about?” 
S4.2: “Well, that he was on the Earth. And then he flew somehow to the Moon or from it.” 
T1: “Well. What was the film about? What was the film about?” 

From this extract it can be inferred that the teacher is trying to organise a supportive dialogue, and she 
is doing it well. The children are engaged and answer her questions. The teacher's repetitions do not 
create a situation where pupils blindly repeat the teacher's expected answer.  

The given examples illustrate that although teachers try to develop a supportive, reciprocal, and targeted 
dialogue, there is still too little room for free discussion. Efforts are made to steer pupils' dialogues in the 
desired direction with more active pupils involved in the discussion. 

Thus, the analysis of the data suggests that all four groups are engaged in dialogic education using the 
texts that promote cultural literacy. As the activities were carried out according to the same 
recommended scenario, it can be summarised that there is still a clear dominance of the teacher not 
only in organising the dialogue but also in consciously guiding it in the desired direction. This often 
results in pupils' responses that are more in line with the teacher's expectations of a response than with 
the child's real feelings and perceptions.  

This article presents the analysis of only one activity leading to the limitations of the research revealing 
data from only one activity. It is also limited by the small number of children and teachers.  

For representation purposes, the authors will continue the research and will add new data to the existing one.  

4 CONCLUSIONS 
As the paradigm of education changes from the focus on the subject or the educator to the focus on the 
child and his/her education(s), the message of the paradigm changes and the efforts to overcome it in 
real life are often met with the inexplicable inaction of the new paradigm. Despite teachers' efforts to 
engage in supportive, mutual, and purposeful dialogue, there is still too little room for free discussion. 
Efforts are made to steer pupils' dialogues in the desired direction, and to involve more active pupils in 
the discussion more often. It is important in the education of pre-school children that the teacher is not 
just a passive observer but actively participates as a facilitator in the child's development of his/her own 
educational environment and content not as a know-it-all but as a fellow grower and a learner. 
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INTERNET ADDICTION AMONG ADOLESCENTS: THE ROLE OF
SOCIAL SELF-EFFICACY AND GENERAL LOCUS OF CONTROL

T. Touloupis
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Abstract

The present study investigated the extent of Internet addiction among adolescents. At the same time, the
role of adolescents’ perceived social self-efficacy and their general locus of control was examined in the
manifestation of the Internet addiction behavior. The study involved 415 adolescents (215 girls, 200
boys) from junior high schools located in economically diverse districts of Thessaloniki and Athens, the
two biggest cities in Greece. Adolescents completed a set of self-reported questionnaires, which
included a scale on Internet Addiction (Internet Addiction Test - IAT; Young, 1998), a scale on Perceived
Social Self-efficacy Scale (PSSS; Smith & Betz, 2000), as well as a scale on General locus of control
(the “general domain” subscale of the Multi-Dimensional Measure of Children’s Perceptions of Control;
Connell, 1985). According to the results, junior high school adolescents, regardless of gender, make
above average/normal and excessive/addictive Internet use displaying indicative behaviors (e.g.,
uncontrollable internet use, neglect of social life). Also, they seemed to experience a low perceived
social self-efficacy. Regarding adolescents’ general locus of control, it was revealed that they experience
a sense of “unknown” and “powerful others” control to a greater extent, compared to their sense of
“internal” control. Furthermore, the path analyses results showed that adolescents’ above
average/normal and excessive/addictive Internet use as well as their indicative behaviors are negatively
predicted by their perceived social self-efficacy. In addition, it was found that adolescents’ general locus
of control moderates the relationship between their perceived social self-efficacy and their Internet
addiction behavior. Considering the current period of the Covid-19 pandemic and the imposed social
distances, the findings are considered of high importance as they highlight the need to implement
prevention actions in order to promote to youth a safe online culture during distance learning
circumstances. Finally, the findings imply that in an unstable period of social restrictions, due to the
pandemic, enhancing adolescents’ sense of social self-efficacy and their general internal locus of control
may protect them from their future excessive/addictive internet use.

Keywords: Junior high schools, adolescents, internet addiction, social self-efficacy, general locus of
control.
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Abstract 
Education for Sustainable Development (ESD) is a goal in itself, and at the same time, it is a tool for 
achieving the 17 United Nations Sustainable Development Goals. Therefore, knowledge, skills, values 
and attitudes necessary to promote sustainable development are worked through ESD. 

This new educational model based on use education for the SDGs achievement generates a challenge 
in education management because it is necessary to reorient curriculum, programs, practices, and 
policies. This challenge affects the governance of education, educational institutions managers and 
educators, as well as the content and pedagogy of education. 

This paper shows the findings of the project carried out to apply education for sustainability into a 
university subject. The subject is called computer tools for communicator’s and it is teaching in the 
Advertising and Public Relations degree. The objective of this subject is to explain students the process 
of creating multimedia and hypermedia content using different computer tools. The findings of the project 
are summarized in (1) the identification of the knowledge and engagement for sustainability in students, 
(2) the re-design of the subject’s curriculum (contents, assessment, etc.) to integrate sustainability in 
education. The work presented here could be taken as the basis for future analyses and similar 
improvements in other centers, taking into account the methodology followed in this work and the 
questionnaires carried out. 

Keywords: sustainable education, educational management, development goals, sustainability, 
curriculum design, learning experiences, curriculum design. 

1 INTRODUCTION 
The Sustainable Development Goals (SDGs) defined by the United Nations General Assembly [1] in 
September 2015 (table 1) changes the paradigm of the work that states, citizens and organizations, 
have to develop in the future [2, 3, 4, 5]. 

Table 1. The 17 Sustainable Development Goals 

1. End of poverty. Ending poverty in all its forms 
around the world 
2. Zero hunger. Ending hunger, achieving food 
security and improving nutrition and promoting 
sustainable agriculture 
3. Health and well-being. Ensuring a healthy life and 
promoting well-being for all at all ages 
4. Quality education. Ensuring inclusive, equitable and 
quality education and promoting lifelong learning 
opportunities for all 
5. Gender equality. Achieving gender equality and 
empowering all women and girls 
6. Clean water and sanitation. Ensuring the availability 
of water and its sustainable management and 
sanitation for all 

10. Reduction of inequalities. Reducing inequality in and 
between countries 
11. Sustainable cities and communities. Making cities and 
human settlements inclusive, safe, resilient and 
sustainable 
12. Responsible production and consumption. Ensuring 
sustainable consumption and production modalities 
13. Climate action. Take urgent action to combat climate 
change  
14.Underwater life. Sustainably conserve and use 
oceans, seas and marine resources for sustainable 
development 
15. Life of terrestrial ecosystems. Protect; restore and 
promote the sustainable use of terrestrial ecosystems, 
sustainably manage forests, fight with/to desertification, 
stop and reverse land degradation and stop biodiversity 
loss 
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7. Affordable, non-polluting energy. Ensuring access 
to affordable, safe, sustainable and moderate energy 
for all 
8. Decent work and economic growth. Promoting 
sustained, inclusive and sustainable economic growth, 
full and productive employment and decent lower 
employment for all 
9. Industry. innovation and infrastructure. Consuming 
resilient infrastructures, promoting inclusive and 
sustainable industrialization, and fostering innovation 

16. Peace. justice and strong institutions. Promote 
societies, just, peaceful and inclusive for sustainable 
development: providing all people with access to (just and 
developing effective, accountable and inclusive 
institutions at all levels) 
17. Partnerships to achieve goals. Strengthen the means 
of implementation and revitalize the Global Partnership for 
Sustainable Development 

Universities cannot be on the sidelines of these changes [6, 7], and must promote the greater knowledge 
of the Agenda and the SDGs by the university community.  

For this reason, the teaching innovation group (GIE) of the Universitat Jaume I de Castellón has carried 
out a project to integrate the objectives of sustainable development in one subject taught in one degree 
of the Universitat Jaume I de Castellón. Below is the description of this innovation project and the results 
achieved. 

2 OBJECTIVES 
The general objective of this project is the continuation of the work developed by the members of the 
UJI-GIE GITEC in the previous call for grants for innovation from the UJI, for the integration of the 
objectives of sustainable development in teaching. 

To achieve the proposed objectives, the following work plan is established: 

1 Review of the literature related to the integration of the objectives of sustainable development and 
teaching. January-February 2021 

2 Elaboration of a survey model for the evaluation of the competences for sustainability in the 
management, teachers and students of educational centers. February-March 2021 

3 Evaluation of the sustainability competencies of the management, teachers and students of the 
subject Information Systems for Communication, of the Advertising degree 

4 Design of an action plan to integrate the objectives of sustainable development in the teaching of 
the three subjects of the UJI, both at the center level and as teaching guides. July 2021-November 
2021 

The expected results are summarized in: 

• Reference model of surveys to evaluate and compare the competences for the sustainability of 
the management, teachers and students of educational centers 

• Identification of the sustainability competencies of teachers and students of the aforementioned 
subject 

• Action plan with a list of improvement projects both at the school level and at the level of the 
specific subjects 

• Improvement of the competencies for sustainability both in the students of the subject and the 
GIE teachers who teach it, as well as in society in general by proposing more sustainable common 
future scenarios and developing a survey model that can be used in other centers 

• Improvement of the course's teaching guides, by incorporating sustainability criteria into them, 
which can also be used as example cases for the redesign of the rest of the UJI's teaching guides. 

The quantitative indicators that allow evaluating the action are: 

• Results of the questionnaire to identify the current competences of the teaching staff in 
sustainability and of the students of the three subjects. Descriptive statistics will be used to 
generate comparisons between the students of the different subjects, which are taught in different 
degrees and centers. 

• Training actions for teachers to improve their sustainability skills 
• Proposal of the improvements to be implemented in the teaching guide of the three subjects 

Learning Outcomes/Capability Development 
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3 QUESTIONNAIRE DEVELOPEMENT 
A questionnaire was developed to analyse the competences for sustainability. The questionnaire and 
the `project in general was based on previous work [8, 9, 10, 11, 12, 13, 14 y 15]. Below some of the 
questionnaire questions are showed. 

SDG 1: END POVERTY 

1.1 Of the following topics related to poverty, which ones do you consider that you have worked on? 

� Causes and consequences of poverty � Human Rights 

� Distribution of wealth � Measures to end poverty 

� Development cooperation � other: ________________ 

1.2 In what subject have you worked on these issues? 

� Basque / language � English / French � Philosophy / ethical value / psychology 

� Social � Natural � Physics and chemistry � Economy 

� Physical Education � Mathematics � Technology � Drawing 

� Tutorials 

1.3 How have you worked on these issues? (projects of the subject, solidarity, green university, debates, 
films, texts ...) 

1.4 Taking into account the topics covered, indicate how deeply you consider that you have dealt with 
poverty in high school: 

� Great depth 

� Raised depth 

� Average depth 

� Shallow depth (mentioned sporadically) 

� Not spoken 

SDG 2: ZERO HUNGER 

2.1 Of the following topics related to hunger, which ones do you consider that you have worked on? 

� Causes and consequences of hunger � options to help. Organizations 

� Distribution of hunger in the world � Sustainable agriculture 

� other: ________________ 

2.2 In what subject have you worked on these issues? 

� Basque / language � English / French � Philosophy / ethical value / psychology 

� Social � Natural � Physics and chemistry � Economy 

� Physical Education � Mathematics � Technology � Drawing 

� Tutorials 

3.3 How have you worked on these issues? (projects of the subject, solidarity UJI, green UJI, debates, 
films, texts ...) 

1.4 Taking into account the topics covered, indicate how deeply you consider that you have dealt with 
hunger in high school: 

� Great depth 

� Raised depth 

� Average depth 

� Shallow depth (mentioned sporadically) 

� Not spoken 
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SDG 3: HEALTH AND WELLNESS 

3.1 Indicate if you have worked on any of the following topics related to health and wellness: 

� Mental illness � Consequences of discrimination 

� Consequences of drugs and alcohol � How to improve mental health 

� Sexually transmitted diseases � Most serious diseases in the world 

1.2 In what subject have you worked on these issues? 

� Basque / language � English / French � Philosophy / ethical value / psychology 

� Social � Natural � Physics and chemistry � Economy 

� Physical Education � Mathematics � Technology � Drawing 

� Tutorials 

3.3 How have you worked on these issues? (projects of the subject, solidarity UJI, green UJI, debates, 
films, texts ...) 

3.4 Taking into account the topics covered, indicate how deeply you consider that you have covered 
health and well-being at the institute: 

� Great depth 

� Raised depth 

� Average depth 

� Shallow depth (mentioned sporadically) 

� Not spoken 

SDG 4: QUALITY EDUCATION 

4.1 Indicate of the following topics those that you have worked on: 

� Situation of education in different parts of the world 

� Study options and job opportunities 

4.2 In what subject have you worked on these issues? 

� Basque / language � English / French � Philosophy / ethical value / psychology 

� Social � Natural � Physics and chemistry � Economy 

� Physical Education � Mathematics � Technology � Drawing 

� Tutorials 

4.3 How have you worked on these issues? (projects of the subject, solidarity UJI, green UJI, debates, 
films, texts ...) 

4.4 Taking into account the topics covered, indicate with what depth you consider that you have treated 
the education in the institute: 

� Great depth 

� Raised depth 

� Average depth 

� Shallow depth (mentioned sporadically) 

� Not spoken 

SDG 5: GENDER EQUALITY 

5.1 Indicate which of these topics you have covered in class: 

� Stereotypes � current and historical causes 

� Labor differences � Sexist language 
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� Gender differences around the world � Other: 

5.2 In what subject have you worked on these issues? 

� Basque / language � English / French � Philosophy / ethical value / psychology 

� Social � Natural � Physics and chemistry � Economy 

� Physical Education � Mathematics � Technology � Drawing 

� Tutorials 

5.3 How have you worked on these issues? (projects of the subject, solidarity UJI, green UJI, debates, 
films, texts ...) 

5.4 Taking into account the topics covered, indicate how deeply you consider that you have dealt with 
gender equality in the institute: 

� Great depth 

� Raised depth 

� Average depth 

� Shallow depth (mentioned sporadically) 

� Not spoken 

5.5 Following this scale, how do you rate the work carried out by the institute against gender inequalities? 

� Very good work. Great change has been noticed 

� Good job but lacks some acting 

� Improvable in every way 

� The work done is not noticeable 

� Misguided 

5.6 Explain your answer: 

4 CONCLUSIONS 
Compliance with the SDGs is essential to ensure the well-being of society and future generations. To 
achieve them, education is key, since, in addition to being one of the sustainable objectives in itself, it 
is one of the main tools to raise awareness and engage citizens. Therefore, it is necessary to review to 
what degree the SDGs are currently being worked on in schools and institutes, identifying strengths and 
weaknesses, as well as proposing improvements that allow directing their action towards an ESD in a 
comprehensive manner. This article shows the analysis of the current situation in a Spanish university 
through questionnaires prepared for this purpose. 

The results show that there is a low level of knowledge among teachers, administrators and students 
about the objectives of sustainable development and their consequences. Therefore, it is necessary to 
implement improvement plans in all areas, using teaching as a tool to disseminate this knowledge. 
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A LITERATURE REVIEW ON CYBERBULLYING AMONG STUDENTS: 
DO GENDER AND SCHOOL ACHIEVEMENT MATTER?  

T. Touloupis 
Aristotle University of Thessaloniki (GREECE) 

Abstract 
The present literature review attempts to capture both older and more recent findings regarding the 
phenomenon of cyberbullying, which has emerged internationally during the last two decades. Initially, 
the conceptual framework of cyberbullying, its different forms, as well as its comparison with traditional 
bullying are described. Furthermore, the review focuses on the international and Greek research findings 
as far as the extent of this phenomenon between students of secondary and elementary education. In 
this context the review presents important parameters of cyberbullying, such as the main roles of 
students involved (victims, bullies, and witnesses/bystanders), the most frequently recorded practices 
of exerting and experiencing it, and the usual duration of cyberbullying. Additionally, the reaction of 
victims and witnesses/bystanders, as well as whether banning the use of new technologies and the 
internet constitutes a solution for students or not are discussed. Subsequently, the review concerns the 
role of students’ gender and school achievement in their involvement in cyberbullying incidents. All of 
the above issues are presented and discussed critically, highlighting contradictions and/or gaps in the 
available literature. Finally, proposals for future research are suggested to better clarify the phenomenon 
under study. 

Keywords: cyberbullying, students, gender, school achievement, review. 

1 CONCEPTUAL FRAMEWORK OF CYBERBULLYING 
Through the last two decades many phrases have attempted to capture the concept of the current 
phenomenon of cyberbullying. Among these are the following: “New bottle but old wine” ([1]), “An old 
problem in a new guise” ([2]), and “A new method for an old behavior” ([3]). The above statements pose 
the dilemma whether cyberbullying constitutes a completely separate phenomenon or just another 
subcategory of school bullying. Among the various definitions given to cyberbullying are: 

“…constitutes an intentional, aggressive act carried out by an individual or a group of individuals using 
electronic means of communication, repeatedly and over time, against a victim who cannot easily defend 
himself/herself ([4]). 

“…sending or posting harmful or cruel text or images using the Internet or other digital communication 
devices” ([5]). 

 “…the use of electronic means to aggressively label and harm someone, has become a pervasive public 
health issue among adolescents and youth who spend significant periods of time interacting with their 
peers online via technology and social media outside of school hours” ([6]). 

The above definitions reflect the extension of the criteria of school bullying [intentional, repetitive 
behavior, with power imbalance between victim-bully ([7], [8], [9]) to cyberspace via the use of new 
technologies. In particular, based on the electronic services used cyberbullying can be divided into the 
following subcategories/forms: ([4]): text message bullying, phone call bullying, email bullying, bullying 
through instant messaging, chat rooms bullying, picture/video clip bullying, and bullying via websites. 
Regarding the actions where someone can engage in the context of cyberbullying, these include 
harassment (sending threatening/offensive messages/images), denigration (spreading gossip/negative 
rumors), trickery (insidious posting), outing (disclosure of someone else’s confidential information), 
exclusion (exclusion from online groups), and impersonation (pretence of another person). 

2 COMPARING CYBERBULLYING AND BULLYING 
According to some researchers, the criteria for school bullying do not fully apply in cyberspace ([10]). 
For example, in terms of intentional and hostile behavior criteria, many emails or text messages can be 
misinterpreted by the recipient (victim) as offensive or threatening without necessarily being, due to the 
fact that there is no direct eye contact with the sender (bully). Something that would make clear the 
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offensive or threatening tone of the message and generally the intention of the sender (bully) to harm 
another person ([11]). There was also controversy over the validity of the iteration criterion ([12]). For 
example, insulting comments or pictures once posted on a social network in order to harm someone 
although it may lead to recurring cyberbullying incidents, they are not considered a repetitive behavior 
of the bully who posted them only at a specific time. In this case, the repeated victimization occurs due 
to the continuous presence of these comments/pictures on the website, which everyone visits with 
different frequency ([10], [4], [11]). There is also a difference in the application of the criterion of power 
imbalance that usually exists between bully-victim. That is, while in school bullying this imbalance (in 
favor of the bully) is observed on a physical level, in cyberspace the bully’s superiority over the victim is 
reflected in his/her technological knowledge ([11]). In addition, differences between cyberbullying and 
school bullying can be attributed to the following: the fact that the bully can remain anonymous online 
and thus more easily pursue bullying ([11]), the fact that cyberbullying is not taken place in real time 
([13]), it is experienced/exerted through a variety of media ([14]) and finally that, unlike school bullying, 
cyberbullying can occur 24 hours a day, 7 days/week ([15]). 

The incomplete application of the school bullying criteria in the case of cyberbullying as well as the 
aforementioned differences between these two phenomena lead many researchers to the conclusion 
that cyberbullying may not constitute a subcategory of school bullying but a separate phenomenon 
([13]). However, regardless of this, there is a systematic relationship between school bullying and 
cyberbullying. While in the past it has been found that school bullying tends to positively predict 
cyberbullying ([14], [1], [11]), other studies systematically report a positive correlation between the two 
phenomena ([16], [17], [18], [19]). In other words, students who have been involved in cyberbullying 
incidents as victims/bullies in the school context tend to be victimized/victimize others respectively in 
the virtual context as well as and vice versa. That is, bullying incidents that begin online tend to be re-
occur in the school environment through school bullying episodes ([3], [16], [17]). 

Therefore, it is concluded that for some students who exert/experience bullying in the physical context, 
the internet is an extension of the school where bullying continues even after the bell rings. Accordingly, 
the school environment can be perceived as an expansion of cyberspace, where unpleasant online 
experiences can re-occur in a more direct way (e.g., physical, verbal). Finally, for school bullying victims, 
the internet may offer the opportunity to retaliate for their experience of physical victimization. 

3 THE EXTENT OF CYBERBULLYING AMONG STUDENTS 

3.1 International and Greek Research Findings 
The existence of cyberbullying in the United States has been officially recognized since 1999, when in 
an official report to the Vice President Al Gore, the Attorney General of the United States stated that 
incidents of cyberbullying in the country were an ever-increasing problem for law enforcement agencies 
([2]). Since then, cyberbullying has been reported worldwide, such as in Canada, Australia, United 
Kingdom, Japan, Norway, Netherlands, Turkey and Greece. However, the extent of cyberbullying varies 
from country to country as well as from study to study within the same country. 
The manifestation of cyberbullying behaviors has been systematically investigated mainly among 
adolescents and young adults. The reason lies in the fact that during the period of adolescence and 
emerging adulthood there is a rapid increase in the rates of possession of modern electronic media 
(e.g., smartphones, tablets) as well as a high involvement in social networking sites (e.g., Facebook, 
Twitter, Instagram) ([20], [21]). As far as the extent of cyberbullying among adolescents, the findings 
reveal victim rates ranging from 3% to 23% and bully rates ranging from 4% to 18% ([22], [23]). As far 
as the frequency of the phenomenon among young adults, the studies mention percentages ranging 
from 9% to 46% ([24], [25], [26]) and from 2% to 26% ([27], [28], [29]), respectively. The variation of the 
percentages of cyberbullying frequency can be attributed to a variety of methodological reasons (e.g., 
questionnaire, sample) ([20], [21]). Most cases of cyberbullying, via mobile phone and computer, are 
mainly related to sending inappropriate/offensive messages, “blocking” instant messaging, spreading 
rumours/gossip, as well as being blocked by various online groups ([30]). However, due to the 
penetration of new technologies in young children’s daily life cyberbullying seems to concern even 
elementary school students. Specifically, the limited available studies mention that children have been 
engaged in cyberbullying as bullies and victims in percentages up to 12% and 8%, respectively (e.g., 
[31], [32], [33], [34], [35]) mainly by sending/receiving instant messages ([33]). 
Regarding the Greek context, although several studies in the past have been conducted on school 
bullying ([36], [37], [38], [39]), the literature on cyberbullying is significantly limited. The available findings 
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show that Greek adolescents and university students have been engaged in cyberbullying as bullies 
and victims in percentages up to 18% and 23%, respectively ([40], [41], [20], [21]), while elementary 
school students’ engagement in cyberbullying and cyber-victimization reaches 24% and 16%, 
respectively ([42]). Considering the smaller Greek student population and the slow pace of penetration 
of the internet in the life of Greek citizens, compared to other countries, the above findings seem to be 
alarming and undoubtedly make it necessary to further investigate cyberbullying in Greek young children 
population. 

3.2 Parameters of Cyberbullying 

3.2.1 Preferred ways of getting involved in cyberbullying 
According to the studies conducted on adolescents and young children, the most frequently reported 
ways of engaging with cyberbullying (as bullies/victims) is through online (e.g., email, instant messaging) 
messages sent via computer or mobile phones, as well as through phone calls ([43],  [2], [44], [1], [45]). 
Instead, the circulation of pictures/videos are reported as a less preferred way of getting involved in 
cyberbullying ([42]). It could be speculated that the circulation of pictures or videos, as another way of 
experiencing/exerting cyberbullying, constitutes an electronic means of communication that possibly 
requires higher digital skills for young children and adolescents, compared to the less complicated 
practice of sending messages or making phone calls. 

3.2.2 Witnesses/Observers of Cyberbullying 
Except for the main roles of victim and bully, which are related to the phenomenon of cyberbullying, an 
equally important but under-investigated role is that of “witnesses” or “observers” of cyberbullying 
incidents. In other words, these are students who are aware of episodes of online victimization that have 
occurred to their friends/acquaintances or other people. Based on the literature, this role seems to 
concern the majority (up to 60% approximately) of the students participating in the related studies ([46], 
[1], [42]). 

3.2.3 Reaction of Victims and Witnesses/Observers of Cyberbullying 
Regarding the reaction of the students who have been victims and witnesses/observers of cyberbullying, 
the majority of findings reveal that most students do not report the victimization to an adult, considering 
that parents and teachers, due to their lack of training and information, tend to be passive towards these 
incidents. Instead, students (up to 44% approximately) prefer to share the experience of online-
victimization with their digitally literate friends ([47], [1], [12], [48]). Other reasons that lead students to 
conceal cyberbullying incidents from adults are their fear that parents will ban the “privilege” of Internet 
access, the fact that without “evidence” adults will not be able to identify the perpetrator, the fact that 
the revelation may worsen the situation by avenging the perpetrators and finally the fact that most 
episodes of cyberbullying take place outside of school, making it usually impossible for teachers to 
intervene ([49], [15]). Only a minority of students (ranging from 5.5% to 14%) seems to trust their 
teachers regarding the management of cyberbullying ([50]). Finally, it is alarming the fact that almost 
28% of the victims and witnesses/observers prefer not to share the experience of cyberbullying with 
anyone, neither with their friends ([51]). 

3.2.4 Duration of Cyberbullying 
Although in most studies the duration of cyberbullying involvement (as bullies/victims) concerns one or 
more weeks ([4], [51]), there are findings mentioning that cyberbullying episodes among students can 
last even for years ([52]). This quite alarming picture seems to be consistent with that in the case of 
school bullying ([53]). However, in the case of cyberbullying, it should be taken into account the 
specificity mentioned above regarding the application of the criterion of repeatability of an aggressive 
behavior in cyberspace. 

3.2.5 Managing Cyberbullying 
The last twenty years of research on effective prevention/intervention in issues of school bullying have 
highlighted some key parameters, which can be applied in the case of cyberbullying as well. Based on 
the effectiveness of the model anti-bullying prevention program, it is proposed a holistic approach ([7]). 
Such prevention programs should involve the levels of community, family, school, classroom, peers, 
and finally the level of the individual, as each of the above contexts can make a significant contribution 
to the prevention or the elimination of this phenomenon. In general, the indicative strategies proposed 
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for each level are the following ([54], [55]): community-society level (e.g., workshops/ conferences/ 
distribution of printed information material to the school community, school psychological/counselling 
services, promotion of a campaign against cyberbullying through media), family level (e.g., informing 
parents about prevention, detection and cyberbullying practices), school level (e.g., education/training 
of school staff and students regarding the proper use and utilization of new technologies, the  detection 
of “signs” of victimization, conducting a research at school to capture the extent of the phenomenon, 
cooperation with mental health services), classroom level (e.g., promoting a positive climate/positive 
interpersonal relationships/collaborative forms of learning, discussion on cyberbullying/ forms/ effects/ 
basic rules of online protection), peer level (e.g., highlighting the role of “witnesses/observers” and 
commitment of children to report relevant incidents that will come to their notice), and finally individual 
level (e.g., targeted interventions to bullies/victims). 

However, there are some difficulties in implementing an effective cyberbullying prevention program. 
Among these, the most important inhibitor seems to be the fact that many teachers/parents still perceive 
the practice of banning/restricting students’ use of new technologies as an effective practice ([56], [57]). 
This overestimation on behalf of adults puts an emphasis on the risks posed by technological 
possibilities and not on the benefits of the proper educational utilization of technological means ([58]). 

4 STUDENTS’ CYBERBULLYING AND GENDER 
Despite the fact that the relationship between cyberbullying and gender has been systematically 
investigated among student populations, the findings come mainly from secondary school students and 
seem to be contradictory. For example, a significant number of studies conducted on adolescents 
mention boys’ over-involvement in cyberbullying incidents ([59], [60], [1], [12], [15]) while another part of 
the literature reveals that cyberbullying, as another indirect form of bullying ([11]), concerns mainly girls 
([61], [62], [64]). Accordingly, other findings show that gender does not constitute a statistically 
significant differentiating factor for students’ engagement in cyberbullying (as victims/bullies) ([3], [14], 
[52], [4], [65]). As far as younger children’s cyberbullying experiences, the significantly limited studies 
conducted on elementary school students do not offer a clear picture as well. For instance, some studies 
show that both boys ([66], [58]) and girls involve in bullying on cyberspace as victims/bullies ([67]), while 
others report no gender differences ([42]). 

5 STUDENTS’ CYBERBULLYING AND SCHOOL ACHIEVEMENT 
Regarding the relationship between students’ cyberbullying experiences and their school achievement, 
the limited available studies confirm a negative relationship between these two variables. In this context, 
students who are involved in cyberbullying episodes (as victims/bullies) tend to have lower school 
achievement ([14], [1]), compared to the students who are not engaged in cyberbullying and perform 
higher school achievement. According to some researchers, low self-esteem and increased personal 
insecurity experienced by students involved in cyberbullying (as bullies/victims) hinder their 
concentration and attention in the classroom leading in that way in lower school achievement ([68]). In 
addition, in the context of this relationship, it could be argued the opposite: That is, students who usually 
do not engage in their school studies and perform poor school achievement are more likely to spend 
more time daily on the internet (e.g., social media), where they can victimize/be victimized ([51]). 
Nevertheless, there are research evidence that does not report a relationship between students’ 
involvement in cyberbullying, on the one hand, and their school achievement, on the other hand [69], 
[42]). This could be attributed to the fact that todays’ adolescents and children are considered a digital 
generation who, regardless of the level of their school achievement, are familiar with the different online 
services and applications where cyberbullying can happen ([51]). 

6 CONCLUSIONS 
Based on the above literature review it is concluded that although cyberbullying has been investigated 
in the last two decades, many important parameters and contributing factors of the phenomenon still 
remain unclear. Therefore, future research should focus on addressing crucial issues, such as the real 
extent of cyberbullying incidents during elementary school years, which constitute a fertile period for 
applying preventive actions, as well as the role and the reaction of witnesses/observers of related 
episodes. Additionally, further research attention should be paid on the profile of students who tend to 
engage in cyberbullying at a great extent. Clarifying whether students’ demographic factors, such as the 
gender and their school achievement, can predict their cyberbullying involvement (as victims/bullies) 
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could highlight possibly risk group of students and consequently enable researchers to illustrate related 
preventive programs based on the students’ profile. Finally, the need to cover the aforementioned 
research gaps remains more urgent in the Greek context, where the issue under study is significantly 
under-investigated. 
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QR-CODE TO INTEGRATE GENERATION Z INTO EDUCATIONAL 
PROCESS 
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Abstract 
This article discusses new educational trends in the 21st century. It is widely known that today’s young 
people are very constituent in choosing their future career. Being generation Z, they are actively involved 
in using modern technologies in all life areas including education. The previous teacher-student face-to-
face model is giving way to a new interactive lesson where teachers eagerly use mobile and digital 
technologies to excite students’ curiosity. Students wish to be engaged in the activities using mobile and 
digital technologies.  

In this article we ponder on how a QR-code may be a successful way to organize an English lesson for 
non-language university students and make it more interesting for them. In order to conduct this study, 
we introduced QR-technology in the classroom activities among students at the Institute of Medicine 
(RUDN University). Fifty students (three language groups) were involved in the experiment. The main 
goal was to make students more engaged in the educational process. This paper describes a lesson 
with the use of QR-technologies and shows the rate of students’ involvement in the process. The results 
show the rate of involvement of those students who took part in the experiment and those who did not. 
We also speak about the reasonability of QR codes at the lesson and discuss students’ performance. 
We may suggest the implication of the results of our experiment when we teach students (non-linguists) 
with a view to increasing their motivation of learning a foreign language.  

Keywords: generation z, education, English language, mobile technologies, digital technologies, QR-
code. 

1 INTRODUCTION 
We have not felt the strength of digitalization so impressively as for the past two years. The pandemic 
era made us re-examine the power of digital technologies and its influence on every aera of human life. 
We do not dwell on how often we use QR-codes in our daily life because they have become an integral 
part in our common activities such as bank services, urban transport, medical care, shopping, let alone 
the entertainment. Today QR-code is a common tool that helps us receive one or another service easily.  

More than ever digitalization has influenced educational sphere. Advanced technologies now are a 
major means of providing high-quality education. There is no university not to use e-learning 
applications. In this article we encourage to use familiar to everyone QR-codes as a way to expand the 
opportunities within educational process particularly when it comes to an English lesson for non-
language university students who need more engagement and therefore we enrich the course of lesson. 

2 METHODOLOGY 
The research methodology is based on the experience of teaching a foreign language at Peoples' 
Friendship University of Russia for over 60 years. For a long period since its foundation, the university 
has prioritized a foreign language, respectively, we have our own scientific schools and teaching 
methods. Regardless of the specialty, students necessarily acquire competencies aimed at forming the 
planned language level. Traditionally, a foreign language lesson is conducted with the involvement of 
the following activities: reading, translation, listening, speaking and writing. 

However, with the development of information technology it becomes more difficult to attract the 
attention of the audience, following the classical model of teaching a foreign language at a university. 
The idea of using a QR-code in academic space is not new for the international academic community, 
though today we observe its novelty and rapid development and implementation in educational 
environment. 

The theoretical basis of the research are the works of Jenni Rikala and Marja Kankaanranta who explore 
the feasibility of the QR-codes and mobile devices in educational environment in order to enhance and 
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blend studying process [1] and Handbook of mobile learning  by Helen Crompton where the author 
considers for what has now become this young field of m-learning  and how the advancements have led 
to today’s new affordances for learning [2].  

At the center of the study is an experiment during which three groups (50 people) of students were 
trained with the use of QR-codes while the other three groups (52 people) were taught in a traditional 
form with the use of textbooks. The research results are described below. 

3 RESULTS 

3.1 Generation Z: etymology of the phenomenon 
For a more complete understanding why we are speaking about generation Z and use this term in our 
work, we suggest considering its etymology. The theory of generations was created in 1991 by American 
scientists Neil Howe and William Strauss. 

A.V. Sapa notes in his article that “a generation is a group of people born in a certain age period, who 
were influenced by the same events and features of upbringing, with similar values ... Now 
representatives of the following generations live and work in Russia: 

- Generation GI (b. 1900-1923) 
- Silent generation (b. 1923-1943) 
- Generation of Baby-Boomers (b. 1943-1963) 
- Generation X (b. 1963–1984) 
- Generation Millennium or Y (born 1984–2000) 
- Generation Z (since 2000) [3] 

Since 2010, we are observing the boom of Alpha generation. 

Our target audience is generation Z because according to Russian educational system these students 
are now going to universities, and they are of interest for our research. However, they are followed by 
generation Alpha which might, in our opinion, inherit similar traits and be subject to similar teaching 
techniques. Generation Alpha was coined by Australian futurist Mark McCrindle: “Generation Alpha is 
part of an unintentional global experiment where screens are placed in front of them from the youngest 
age as pacifiers, entertainers and educational aids. They are first told about in 2010, the year the iPad 
was introduced, Instagram was created, and ‘app’ was the word of the year. For this reason, we also 
call them ‘Generation Glass’ [4]. We still have to find common ground with the children of the generation 
Alpha, and we are already working with the students of the generation Z. Though there was no global 
digitalization in the birth years of the latter, modern technologies influenced current students at the age 
of 7-10 at the peak of its development in 2010, as it is commonly believed, since the introduction of the 
first iPad. 

In addition to the fact that this is the age when the children themselves could already be the owners of 
their own gadgets, which immediately allowed them to remain face-to-face with the ‘glass’ (while the 
previous generation, for example, had only a stationary computer for a family). 

Interestingly, then teachers could not even think about the upcoming transformation of teaching tools, 
and the very idea and talk about the use of mobile technologies seemed disastrous. Not much time has 
passed since then, but there has been a leap in the development of digital technologies, and today 
online learning, the use of mobile technologies has become a part of modern education, not to mention 
the impetus caused by Covid. 

With the development of digital technologies, new facets of human relationships appear in cyberspace. 
Today's students have become the owners of the so-called seamless world. Based on this, we need to 
understand that when an adult tells a student “you surf the Internet too much,” for him or her it sounds 
like “you walk too long on the street”. To be on the Internet is a natural habitat for them [5]. 

Speaking about the digital expansion of the 21st century, including in the field of education, it should be 
noted that the effectiveness of educational programs will depend on the degree of correspondence of 
educational methods to the level of readiness of real and potential students [6]. 

Children had a need for interactive personalized programs and teaching methods much earlier, while 
their predecessors did not have such a need. After the second year since the global pandemic, it has 
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become clear that today's full-time applicant is ready for the educational program to be online, if not 
50%, then 25% for sure, not to mention the given choice of a complete transition to online education. 
Based on the foregoing, teaching using information technology is not just a fashionable trend, but also 
a necessity that allows the teacher and student to more effectively achieve their goals. 

3.2 QR-codes as a new trend in education 
QR-codes (quick response codes), that descended from barcodes, have been around for decades but 
the recent years have seen a resurgence in their applications and acceptance. Originally, QR-codes 
were invented in 1994 in Japan by a development team led by Masahiro Hara for the company Denso 
Wave - Toyota subsidiary [7]. They did not expect it to be used outside of the automotive industry.  

In 2020, the coronavirus pandemic has led to a significant increase in the use of QR-codes in all spheres 
of life - from tourism, culture, health care and advertising to education. So, using QR-codes you can now 
travel, go to cafés, choose and order food, pay for purchases, read a detailed description of a cultural 
heritage object in a museum or art gallery. In Moscow, at Peoples' Friendship University of Russia, 
students, enter the university using a QR-code. 

Considering the usual digital ‘environment’ of generation Z, the development of students' interest in the 
educational process when studying English as a foreign language is a priority task. A special place in 
this process can be assigned to the use of mobile devices as an additional method of learning English. 

We would like to eliminate in advance fears about harm by mobile devices towards the educational 
process, since in this article the use of mobile technologies is considered as an additional technique but 
not the main one. 

Learning foreign language vocabulary is often perceived as a boring occupation, especially for those 
born in the digital age. Memorizing new lexical units, mastering grammar, translation, speaking and 
listening practice is a complex educational process that takes more than one year at a university. 
Today's circumstances do not allow us to give preference only to classical methods especially when it 
comes to long-term learning [8]. 

The QR-code has rapidly transformed into a universal tool for presenting information - this is something 
that we cannot but use in the educational process since it 1) is free 2) takes not more than half a minute 
to create a QR-code 3) brings obvious variety in the lesson 4) increases the motivation of participants 
in the educational process (including the teacher). Since the encoded content is the choice and 
responsibility of the teacher - it cannot but be useless within the framework of the lesson topic. 

3.3 The reasonability of QR-codes 
Further, we will talk about the use of QR-codes with a specific example. QR-code makes it possible to 
encode the address of a site or a separate page (URL), links for downloading various information, mobile 
applications - this means that the teacher is completely unlimited in choosing an interactive tool to 
consolidate the topic of a lesson or practice a particular aspect when studying of English language. No 
knowledge or skills are required to encode and decode information. In the first case, you use a free 
online QR-code generator, in the second, you use a smartphone camera to read it. 

Thus, V. Goncharova (one of the authors) developed a textbook aimed at mastering professional 
vocabulary in English for Russian students in the discipline of journalism, in each unit of which, in 
addition to the text and classical exercises, such as discuss the text, answer the questions, translate 
from Russian into English, match the words and others contains two QR-codes each. In order to comply 
with the concept of the manual, one QR-code always contains various kinds of activity, and the second 
one is watching/listening. At the same time, as we understand, an unlimited number of options for activity 
and listening can be selected. 

As we already know, it is not difficult to encode a link to a web page of interest to us, suitable for the 
content of the lesson, and place the QR-code as a picture on the page of the tutorial. And the reaction 
of students to the opportunity to use a mobile phone to scan the QR-code in the textbook is amazing. 
Everyone has long been accustomed to the QR-code, but seeing it in a textbook, applying it in a lesson 
and following variety of links in the context of subject is another matter. The effect of the familiar (QR-
code) in an unusual place (textbook) and at an unusual time (in class) works [9].  

These developments laid the foundation for an experiment in a group of medical students in the Institute 
of Medicine of Peoples’ Friendship University of Russia with a change in the factual material but with 
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the preserved idea of digitalization and were applied in the groups participating in the experiment 
described below. 

3.4 Experiment 
The research was conducted as a part of the beginning of the first term at RUDN university (the Institute 
of Medicine) from the 1st till the 15th of September 2021 among 102 first year students. The short-term 
experiment was devoted to “Pregnancy and childbirth” topic upon completion of which students were 
asked to do a test. The two-week term was aimed at mastering vocabulary on the topic, thus the key 
focus was on speaking. The students, in turn, were separated into six groups. 

Three of them studied using m-learning technology (50 people). Each lesson in addition to the textbook 
they were given handouts on the topic of the lesson. The materials contained not only articles with the 
glossaries and questions to it but a variety of ways to use QR-codes in terms of the topic, they were 
review posts on Instagram, crossword puzzles, online games, quizzes, interviews and blogs with famous 
doctors. The course ended with a multiple-choice online test with immediate results. The students were 
excited both with the organizations of the lessons and the results of a final test. The subject became 
popular just in two weeks, as we can see by the fact that the attendance in 2 weeks was 100%. The 
students passed the test quickly and did not have any questions while taking it, there was not a single 
student with the results below 93%, apparently, everyone knew the new terminology. 

The other three groups (52 people) were trained by a traditional method using textbooks that contained 
a standard set of exercises. Students were asked to master vocabulary on questions, phrases 
translation from Russian into English with the help of glossary and retelling the texts. Students quickly 
got tired of the same routine method of work during the lesson, they lost concentration, were distracted 
and eventually secretly took out their mobile phones. It led to 62% of successful passage the attestation 
and 87% of the students mastered the vocabulary. The attendance dropped after the first lesson and by 
the end of the experiment was 75%. The final attestation was perceived as a necessity without provoking 
any incentive. 

Thus, we conclude that the peculiarity of z-generation students nature sends the message that the lack 
of mobile technologies is considered to be a drawback today and leads to the loss in students interest 
towards the subject and may even result in the pedagogical reputation. QR-codes as a tool that may 
include any educative content that will make the learning process bright and enable a teacher to become 
an agent for modern e-learning methods thus keep professional reputation on a global scale. 

As we indicate that students under the experiment showed high attendance ranks, took the initiative and 
strove for results in mastering English weather it was online quiz or any other app available via QR-code 
from the handouts. While another part of students did not use the training handouts as an additional 
material to their student book and did not raise their results within the discipline, there were no any 
changes in the rate of attendance the lessons or improvement in the knowledge.  

4 CONCLUSION 
There is no way to ignore digital formats in educational process. The global transformation towards 
digital needs is a response to the challenges that we have all faced during the pandemic. At the same 
time Z- generation students gave one more impetus, apparently. The only means to meet Z-generation 
demands and to achieve their involvement into educational process is to accept digital reality and 
develop and work on implementation of e-learning apps such as QR-codes. Such an attitude will help 
students feel in natural habitat and maintain the link between education, new technologies and 
themselves. 

The results of the experiment prove the necessity to use QR-technologies at the lesson. Taking into 
consideration the fact that medical students do not eagerly participate in the ordinary lesson we 
encouraged them to get involved in the experiment. And the results show that those students who took 
part demonstrated better assistance and performance than those who studied the language with the 
use of traditional printed tools.  
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Abstract 
The Degree of Teacher of Primary Education of the Jaume I University is a four years degree that 
enables the exercise of teaching in the Spanish Primary Education Level. Graduates are able to teach 
any subject (mathematics, literature, science, etc.) in any of the two official languages of the Valencian 
community. 

One of the subjects of the Degree of Teacher of Primary Education is Didactics of the Spanish 
Language. The objective of this subject is to train primary teachers in how to develop linguistic skills in 
their future 6 to 12 years old students. Primary teachers learn methodologies, tools and strategies to 
boost the four linguistic skills (reading, writing, listening and speaking) in their future students. Special 
emphasis is placed on the design of original teaching units and the analysis of foreign teaching units, 
given that the Spanish school system relies on the use of the textbook, prepared by commercial 
publishers and not by the educational centers or teachers themselves. 

The work with the students is developed both in master classes and in collaborative work, since the 
assessment of the subject is based more on the creativity and production of teaching materials by the 
primary teachers than in passive non-productive knowledge.  

The aim of this paper is to describe the subject objectives, the target competencies, the subject contents, 
the assessments, and how the teaching methodology and the resources are used to teach the subject. 

Keywords: Primary Education, Learning Experiences, Curriculum Design, Linguistic Skills. 

1 INTRODUCTION 
The age range covered by Spanish Primary Education (from 6 to 12 years) determines that the 
competences of teachers of language subjects to teach every linguistic skill to primary students must 
cover from the basic skills until the achievement of complex linguistic interactions [1-3].  

For example, regarding the reading skill, teachers should have the ability to teach students to read 
simple sentences and to develop complex comprehensive reading strategies [4]. The same happens 
with the writing, where teachers should be able to guide students from the writing of simple sentences 
until the writing of texts with a strong communicative intention in complex areas [5]. On the other hand, 
in oral skills, teachers must be prepared to develop in the students important argumentative skills [6]. 

In addition, Language in primary school is also a transversal discipline, which allows all daily tasks in 
any subject. Therefore, Language subjects are very important inside the curriculum of Primary 
Education. 

2 OBJECTIVES   
The subject Didactics of the Spanish Language, a language subject inside the Degree of Teacher of 
Primary Education, tries to train the future primary school teachers to teach the Spanish Language. The 
final objective is that future teachers know the specific mechanisms to foster the acquisition of each 
language skill (speaking, reading, writing, and listening) by the primary students [7-16]. 

This subject is related with those of the degree corresponding to the didactics of other languages: 
Didactics of Catalan language and literature, Didactics of the English language, and Spanish language. 
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3 LEARNING OUTCOMES/CAPABILITY DEVELOPMENT 

3.1 Specific capabilities 
- To develop a curriculum content with the appropriate didactic resources 
- To understand the basic principles of language and communication sciences 
- To know the didactic principles for the teaching-learning of the listening, reading and written 

language skills. 
- To know the difficulties of students in learning different languages to their mother language 
- To understand the learning processes in the period 6-12 years 
- To Identify and know the learning difficulties in listening, speaking, reading and writing 

3.2 Learning outcomes 
• To adapt linguistic programs to the needs of the students 
• To apply the curriculum of the Spanish language subject to the different courses of Spanish Primary 

Education 

• To detect learning difficulties related to reading and writing in students between 6 and 12 years old 
• To use resources and strategies for the development of the four basic linguistic skills in students 

between 6 and 12 years old 

• To identify the didactic potential of an integrated approach to teach languages in the Valencian 
sociolinguistic context 

• To develop didactic proposals based on the principles of the listening and written language teaching-
learning process 

• To consider languages as a communication tools, in accordance with the corresponding scientific 
principles 

4 LEARNING METHODOLOGY 
The teaching methodology is varied. Therefore, face-to-face theoretical classes are combined with active 
debate and practical activities, both carried out in the classroom. In addition, autonomous work is 
encouraged through readings and / or the review of material in different formats (for example, videos or 
conferences available in the Virtual Classroom). The development of a teamwork is also an integral part 
of the learning methodology, with an important weight in the assessment of the subject [17]. 

5 SYLLABUS/COURSE CONTENT  
UNIT 1 Didactics of reading comprehension: models of oral and silent reading sequences. The 
evaluation of reading effectiveness 

The reading comprehension exercise model in current textbooks / Models and methodologies / 
Verification of comprehension / Reading efficiency / Table: correct and incorrect comprehensive reading 
sequence 

TOPIC 2 The teaching of reading: analytical and synthetic approaches 

The different methods for teaching reading / The pure synthetic or "alphabetical" method / The mitigated 
synthetic method / The mitigated analytical method / The pure analytical method / Programming example 
for the first year of reading instruction by the pure analytical method (the model by C. Hendrix) / Which 
method is better? 

TOPIC 3 The written language: calligraphy 

The ideal age / Choice of font: script or italic / Stages in writing / Methodological issues / UNESCO 
recommendations 

TOPIC 4 The written language: Spelling, vocabulary and dictation 
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The spelling controversy / Methodological principles / Various options for learning spelling: learning by 
use, learning by rules, eclectic system, learning from basic spelling vocabularies and from vocabularies 
by frequencies of use. / Dictation: types of dictation / Correction of dictation / Methodological issues 

TOPIC 5 The written language: writing 

Why do we make children write? / The current situation / The ancient literary approach / Writing in 
traditional teaching: the grammatical approach / All writing is started by instruction / The approach 
commonly accepted today by education specialists: the communicative approach / The correction and 
evaluation of the writing: methodological options / correction rubrics. 

UNIT 6 The oral language. Didactic processes, principles and activities 

Free and directed conversation / Oral acquisition and expansion of vocabulary / Practical acquisition of 
grammar and syntax through oral actions / Practice of description and narration / Oral presentation of a 
short report with the help of a written script / The practice of dialogue and debate / Auditory discrimination 
/ Spontaneous creative oral expression (dramatization) / Memorized creative oral expression (children's 
theatre) 

UNIT 7 Language lesson models: traditional and communicative. 

Analysis of the language lessons of: The Álvarez Encyclopedia (60s, L1) / The Teacher's Book (60s, 
L1) / English Lesson (80s, L2) / English Lesson (40s, L2) 

6 ASSESSMENT 
The assessment is carried out through works (30%), projects (40%), and a written exam (30%). Works 
and projects are preferably carried out in groups [18-19]. The presentation of these works before their 
colleagues is a very important part of them, and therefore it is evaluated with special emphasis. Some 
considerations are: 

a) The minimum mark required for each part is 2.5 points. 
b) To be considered presented, students must have completed all the works. 

7 CONCLUSIONS 
The implementation of this subject over the last few years increasingly shows the need for in-depth 
training of teachers in this field. The deterioration in the mastery of language skills is increasingly striking 
not only among students, but also in the entire Spanish adult population.  

This deterioration also affects the degree students themselves, so insistence on their good training is 
unavoidable. 
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Abstract 
In recent decades, there has been a trend towards an increase in the use of simulations in the field of 
engineering education. One of the reasons is distance learning, which is becoming a regular part of our 
lives due to the COVID pandemic. In the field of physics, experiments are indispensable for students if 
they are to trust the laws of physics. Practically oriented experiments and projects provide students with 
a space to learn how to handle real problems. Many laws of physics and their mathematical models are 
complicated and difficult to understand. Simulations are a powerful tool for demonstrating the laws of 
physics. 

In certain areas, virtual reality can offer an effective means of enhancing specific skills. He can effectively 
coordinate motor skills, train certain skills, plans or designs. Virtual reality is not just a tool, but it is 
mainly about technologies and their use in the teaching process. 

The application of digital technologies in experimental education has a long tradition in the educational 
system in the Czech Republic. In science and technology classes, working with measuring instruments 
has always been an integral part of education. At primary schools, the practical part and independent 
experimentation in laboratory exercises is a compulsory part of teaching physics. At secondary schools, 
in addition to theoretical training, there are hours of practical training on real production facilities or 
model kits. 

The article deals with the experience of pupils and teachers with the use of digital technologies during 
full-time and distance learning in the field of physics. Shared and virtual physics laboratories are 
currently increasingly used in teaching. By using these laboratories, teaching becomes not only more 
attractive and fun, but above all more effective, when students gain in-depth knowledge of how the world 
around us works.  Thanks to these technologies, teachers have faster feedback from students. Pupils 
work individually but also in groups. 

In this article, we focus on specific examples of the use of shared and virtual laboratories in teaching 
physics based on our experience. Empirical research was carried out by exploratory methods 
(questionnaire, discussion, interview). The work is focused on the use of shared and virtual laboratories 
in full-time and distance learning. 

Keywords: Laboratory, physics, virtual laboratory, shared laboratory, distance teaching and learning. 

1 INTRODUCTION 
The use of computers at school laboratories of physics, chemistry, biology, geography, management 
and others is becoming standard. At present, the natural sciences and mathematics can no longer do 
without significant support from information and communication technologies. Information and 
communication technologies are becoming a common part of teaching at all levels of schools. Digital 
technology makes it possible to discover new knowledge and principles in the field of natural sciences 
and mathematics in a significant way. Most teachers, students, pupils and parents are aware of this fact. 
The current science teacher must master not only his taught field, but also the basics of computer 
science and user knowledge of application software. This is quite demanding due to the large number 
of hardware and software products that we can apply in scientific and technical practice. Digital 
technologies and their applications are also evolving very rapidly and constantly in the natural sciences 
and technology. Therefore, teachers cannot be expected to master most of the products on the market 
in detail. It is important that teachers have a basic orientation in principles and focus their attention on 
promising information systems according to the field they teach. Current Internet technologies can work 
not only with remote texts, but also with remote measuring devices. 
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Computer-assisted discovery learning is developed within integrated learning and combines diverse 
approaches. Until now, it has rarely included a virtual and remote experimental environment that would 
form a unified set of information and knowledge emerging from group and constructivist teaching. With 
the development of information technology, there is an opportunity to work with real objects using remote 
and virtual experiments over the Internet. 

2 REMOTE VIRTUAL LABORATORY 
A remote Internet laboratory is a real realistic experiment (physical, chemical, biological and other), 
connected by a control computer (server) to the worldwide Internet. Remote users control the 
experiment and measure relevant data via the experiment's web control interface via an Internet 
connection. The obtained data are realistic, because it was obtained on a real device. 

Remotely controlled experiments have several significant advantages over classical school experiments 
atk traditional school laboratories or over virtual experiments: 

- Free access to the laboratory (anytime, from anywhere) 
- The experimenter does not need any physical aids 
- The experiment can be repeated several times 
- Users work with real measuring instruments; the measured data are real 
- There is no risk of injury when working with dangerous devices 
- Can be used as home preparation for a classic school laboratory practice 
- Modern approach = increased interest of students 
- Save time for teachers 
- Fast graphical processing of measured values 

Virtual experiments include computer animations and simulations, which can replace a real experiment. 
In the virtual laboratory, we do not work with real measuring instruments, but with virtual objects. 
Teachers mostly use virtual laboratories and simulations, which are freely available. 

A virtual laboratory is a system that allows any teacher or student anywhere in the world to control real 
sets of experiments at any time via the Internet. Access to these experiments is unlimited in time, 
depending only on the duration of the experiment. 

3 ONLINE LABS AND SIMULATIONS 
Experiments definitely belong in science subjects. In the classroom, in laboratories or outdoors, in a 
natural environment, students try and explore everything themselves. In addition, if we use online 
laboratories, they can also study things like the structure of the atom. Laboratories are freely available 
on the website: 

- Phet 
- School experimental system iSES 
- Pasco 
- EdLaB 

    
Figure 1. Logo Phet. Figure 2. Logo iSES. Figure 3. Logo Pasco. Figure 4. Logo EdLaB. 

3.1 PhET Interactive Simulations 
Founded in 2002 by Nobel Prize winner Carl Wieman, PhET Interactive Simulations creates free 
interactive mathematical and scientific simulations at the University of Colorado at Boulder. PhET 
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simulators are based on extensive educational research and engage students through an intuitive play 
environment where students learn by exploration and discovery. 

At https://phet.colorado.edu/ we can find 3010 lessons, 161 interactive simulations in 97 world 
languages. Select the language at the bottom of the screen. Simulations and virtual laboratories are 
divided into areas: physics, chemistry, mathematics, science and biology. The laboratories are intended 
for primary and secondary school pupils. We can use many laboratories in several years. They will only 
differ in the degree of pupil's understanding of the phenomenon. Among the topics of the laboratories 
you will find, for example, the content and circumference of bodies, basic arithmetic operations, colour 
folding, the behavior of a liquid in connected vessels, the quantification of chemical equations or the 
creation of equilibrium on a lever. 

The labs are user-friendly, as they open directly in the browser, there is no need to download and install 
special software. We select laboratories directly on the offer page. 

 
Figure 5. Laboratory selection. 

If we look at a specific laboratory, we can examine, for example, the balance on the lever. 

 
Figure 6. Example of a laboratory – equilibrium. 

We can verify our knowledge of balance on the lever by specifically placing weights on the lever. The 
goal is to find balance on the lever. All laboratories provide immediate feedback and allow for correction. 
For each laboratory, the topic and sample learning objectives are given. 
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3.2 School experimental system iSES 
The iSES measuring and laboratory studio (iSES - Internet School Experimental Studio) is a wide open 
platform that enables the measurement and control of experiments with the support of computers and 
the Internet. The main components are several variants of ISES kits (ISES-USB or ISES-LAN or ISES 
PCI Professional or ISES-link). Furthermore, of course, sensors for physics, chemistry, biology and the 
ISESWIN program for local measurements, or the iSES Remote Lab SDK software kit for remote 
measurements of experiments via the Internet. 

The ISES kit supports the creation of remote laboratories using the iSES Remote Lab SDK software kit 
for remote measurement of experiments via the Internet. It allows you to create experiments and 
laboratory tasks that are controlled via the Internet with just a standard browser (Explorer, Mozilla, etc. 
(eg http://www.ises.info/index.php/cs/laboratory). 

An example of a laboratory is the simulation of electromagnetic induction (picture). For each experiment, 
in the left part of the screen there is an explanation of the curriculum, a video with a real experiment, the 
assignment, the arrangement of the experiment. In the right part of the screen you can see the 
measurement record (graph), the possibility of controlling the experiment and recording the values. 

 
Figure 7. Example of a laboratory - electromagnetic induction. 

A collection of simple examples for remote labs built with the iSES Remote Lab SDK is created. The 
collection contains functional and annotated widgets, such as sensing a quantity, online transmission 
from a camera, plotting graphs and more. A brief overview of remote experiments can be found at 
http://eedu.eu. Each experiment has a short description and links to video or measurements. 

3.3 Pasco 
PASCO measuring systems involve primary and secondary school students in science teaching. Pupils 
perform interesting experiments and measurements, thanks to which the teaching is much more interesting 
and, above all, clearer and more memorable. For more than 50 years, PASCO has been developing 
scanners, sensors, software and other aids for science teaching. From the offer of hundreds of sensors, a 
team of experienced teachers selected the combination that best suits the educational programs of Czech 
schools. And Pasco Sensorium student kits for physics, chemistry and biology were created, plus one kit 
with purely wireless sensors. The set is always supplemented with professionally processed student tasks 
and methodologies for teachers and a plastic box for safe storage of individual sensors. 

In addition to the Sensorium sets, there is also a simple and illustrative kit of electrical circuits for group 
teaching in physics. The basic set contains plastic parts with circuits, connecting parts, resistors, coil, 
capacitor, switch, battery holder. The extended set also includes a potentiometer, LED and motor, and 
especially wireless voltage and current sensors. Everything is again stored in a plastic box. We can now 
extend the measurement and monitoring of science experiments and analyzes to the IT dimension of 
teaching with a set of wireless sensors and PASCO Sensorium Coding tools for conducting experiments 
combining the study of natural phenomena and programming. Thanks to the mobility of the whole solution, 
it is possible to perform measurements directly in nature and really involve pupils in the experiment. 
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You can find a collection of tasks with experiments from Czech teachers on the portal 
www.experimentujme.cz. The materials are divided into areas: physics, chemistry, geography, biology and 
computer science. Here you will find projects and videos from various schools in the Czech Republic. 

Pasco is no longer a virtual laboratory. It is a system of sensors and data processing from the experiment 
through a paid program. We can use the experiments in regular lessons with students in the classroom 
or in online lessons. During distance learning, we experiment directly in front of students with the help 
of a camera or we can record the experiment in the form of a video. 

 
Figure 8. Pasco – video sample. 

3.4 EdLaB = Education Laboratory Board 
The EdLaB measuring device is a basic interface for connecting sensors to a computer via a USB 
interface. Sensors of our own production can be connected (see this catalog) and also Vernier and 
C.M.A. 

In schools, it can be used to support active experimental activities of students in physics, biology, 
chemistry or environmental education with the use of specialized sets of measuring probes, sensors 
and accessories. Pupils can solve tasks in the form of laboratory work or problem tasks formulated in 
accordance with school curricula. 

The openness of the system allows those interested to design and connect their own sensors, which 
supports the development of technical skills and a better understanding of the physical principles of 
measurement. The eProLaB software interface allows you to work with analog sensors (up to 8 
channels), but also with ultrasound, distance sensor, pulse width modulation and so on. Extensive 
material support is available in the Czech language. 

EdLaB, like Pasco, is no longer a classic virtual laboratory. 

 
Figure 9. EdLaB – example of an experiment. 
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4 CONCLUSIONS 
Thanks to the COVID pandemic, distance learning is becoming a regular and integral part of our lives. 
The teaching of practically oriented subjects, science subjects and mathematics cannot do without 
simulations, demonstrations or experiments in ordinary teaching. Experiments in regular teaching are 
an integral part of teaching. Teaching science subjects in physics, chemistry or biology is more attractive 
for students, combined with experience and thus easier to understand. 

The advantage of remotely controlled experiments is their use via the Internet from anywhere in the 
world at any time. 

The conditions for the use of remote and virtual laboratories are constantly evolving as the possibilities 
of the Internet and the possibilities of measuring, modeling and other means grow. Virtual classes or 
other forms of remote components of educational systems cannot do without the mentioned 
methodological components in science education. 

In conclusion, it is necessary to emphasize that the actual experiments performed in science classes, 
especially physics, must not be replaced only by their virtual form. The importance of the application lies 
in the development of creative thinking, group work, generalization and modeling of real situations. 
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EDUCATIONAL PORTALS AS INFORMATION SOURCES FOR 
EDUCATION 

H. Hyksova, S. Nemethova 
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Abstract 
The work is focused on the use of educational portals in full-time and distance learning based on our 
experience. 

Open education and its principles are applied not only at foreign but also at Czech and Slovak schools. 
This significantly shifts the teaching opportunities for students in regular and distance learning. Thanks to 
the availability of the Internet at all levels of schools, it is possible to use everything that is offered for 
education directly and quickly in class. The need of using online education portals increased especially 
during the COVID pandemic. The personal presence of pupils at the school was forbidden and schools 
were forced to switch to distance learning for a certain period of time. Online educational platforms provide 
learning materials via the Internet, making it easier for teachers, students and their parents. Most students 
have a mobile phone, tablet or computer with an internet connection. We do not need anything else for 
online study materials and we can get them from anywhere. There are a lot of educational platforms. There 
are various platforms for communication between teachers and students, which have become even more 
popular, especially in the last year, as full-time teaching has not been possible in many places. We use 
some platforms for teaching, practicing the curriculum, repeating the curriculum, assigning tasks, testing 
students and other activities. Pupils work individually but also in groups. 

The movement of teaching to the online space is a great challenge for teachers, parents and students. 
Especially during the COVID pandemic, a great number of tips on useful tools and pedagogical 
procedures emerged, but many teachers find it difficult to find their way around. The article provides an 
overview of freely available resources that offer this information. Teachers who want to be inspired and 
take online teaching to the right end will get their money's worth. In this article, we focus on specific sets 
of interesting resources with educational content, a summary of pedagogical principles of online 
education and tips on platforms in which we can implement online teaching. Empirical research was 
carried out by survey methods (questionnaire, discussion, interview).  

Keywords: Education, teaching, learning, educational portals, information sources, open education. 

1 INTRODUCTION 
The effective use of digital technology is undoubtedly an important requirement for both implementation 
of high-quality education and for smooth running of the school, whether in administrative work or in 
communication with the public, especially parents. 

The development of the world clearly shows that the influence of technology on the teaching process 
can no longer be neglected and it is thought that a good educator simply needs to transfer his 
professional skills acquired elsewhere to the use of technology, if necessary. There is also a widespread 
notion that leads many opponents of technology to believe that it is the best for children to be raised in 
complete isolation from technology as long as possible. 

Technology affects the world, people's thinking, education goals and learning environment. The 
population is in a situation where personal or professional life cannot be without technology which, 
however, must be used efficiently and with a focus on high-quality. Students need to be guided in the 
use of technology to help them grow personally and achieve their life goals. The same applies to 
students with disabilities. 

The "Digital Education Strategy" is currently being implemented, which is also called digital literacy, 
coming along with a change in the existing Framework Educational Programs and the Teacher's 
Standard. 

Only a few years ago, the efforts to create a systematic description of the digital skills and competences 
that teachers should be equipped with began to rise in European institutions. It was also becoming 
increasingly clear that in a converging Europe, a common terminology needed to be spoken as well. 
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The result of these efforts is the framework of digital competencies of DigCompEd teachers. 
DigCompEdu is the output of the long-term research activities of the Joint Research Center of the 
European Commission. 

The use of digital technologies by teachers and students for online teaching was in the period COVID-
19. During this period, schools were completely closed throughout the Czech Republic from March 11, 
2020. All schools dealt with online teaching. Students and teachers had to use their devices - computers, 
laptops, tablets and mobile phones. There was a significant improvement in the use of digital 
technologies in teaching for both during this period. This step will make more use of student facilities 
(BYOD) at schools in the future. 

2 ONLINE LEARNING OPTIONS 
An appropriate form of online communication will greatly facilitate the work of school management, 
teachers, students and their parents. It is important to conduct online instruction effectively. It is 
important to unify the school on one platform in the assignment and a platform for online teaching. The 
use of different platforms by different teachers leads to chaos between parents, pupils and teachers. 

Online teaching is not only online broadcasting, but also assignments through the various platforms 
used by schools. It is not effective for every lesson to be taught online. The ideal model is 1:1, the first 
lesson online and the second lesson the students independently complete the assigned tasks. 

Online teaching took place at different schools on different platforms. Teachers dealt with teaching and 
testing at the same time. At schools, they most often used and still use: 

- Microsoft office 365 – Teams (tutorial) a Forms (testing) 
- Google – Google Classroom (tutorial) a EduPage (testing) 
- Zoom – teaching 
- Cisco Webex – teaching 

Schools use different school systems for administrative activities and communication between school 
and family. The most widespread information systems for primary and secondary schools in the Czech 
Republic: 

- Bachelors 
- School Online 
- E-sorters 
- Edookit 

    
Figure 1. Bachelors.      Figure 2. School Online          Figure 3. E-sorters.              Figure 4. Edookit. 

These school systems can be linked and embedded with links to online teaching. 

3 SCHOOL INFORMATION SYSTEMS 
The school information system is a set of people, methods and technical means, ensuring the collection, 
storage, analysis and presentation of data intended for the provision of information in the field of 
education. They make it possible to significantly streamline the functioning of the entire educational 
institution. At present, these are mostly isolated applications, but robust and complex systems that are 
compatible with each other. With the development of technology, information systems are also 
developing and spreading to all areas of human activity and gradually reaching education.  

One school information system can simultaneously include registration of pupils (so-called school 
register) and employees, registration of classification, printing of certificates and class reports, graphic 
processing of benefits, preparation of assignments, compiling a class schedule, planning school events, 
substituting, inventory of property, school budget, records of books in the library and their lending, 
creation of thematic plans, etc. With the development of technology, information systems are also 
developing and spreading to all areas of human activity and gradually reaching education. School 
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information systems are already a commonly used means of managing school activities and help with 
communication within the institution, but also with communication with pupil's parents, which is important 
for primary and secondary schools. Most systems are designed for primary and secondary schools and 
differ significantly from systems for universities, not only in the field of communication, but also in specific 
needs, such as registration and enrollment of subjects or selection of an exam date. 

School information systems are complex web applications and it depends on the institution which 
modules it decides to use. There are several information systems for schools today, but they all contain 
basic functions - keeping records of pupils, their classification, printing certificates, staff records, creating 
a schedule and planning substitutions and school events, admission procedures and enrollment in the 
1st year. More comprehensive systems have modules for school library management, payment records, 
accident records or e-learning support and communication with parents, and an extract from the 
electronic student book. 

Information system selection criteria: 

- Prevalence 
- Price 
- Possibility to try the information system (free of charge) 
- Background and reputation of the manufacturer 
- User support 
- A known colleague who uses the information system is available 
- Complexity 
- Extensibility 
- Possibility to export and import data 
- Access to data via the Internet 
- Update 

4 MICROSOFT OFFICE 365 – TEAMS 
Microsoft offers office 365 to all schools for free. They will only verify that the school is on the school 
register. Schools make extensive use of this offer. The same is true in our school. I have set up accounts 
for all teachers and students. She divided them into groups according to classes. All students and 
teachers have their work e-mail. Word, Excel, PowerPoint are free, which is a great advantage in 
teaching, as all students and the teacher work in the same and latest environment. OneDrive is a 5TB 
storage. There are also Forms for creating quizzes or tests. The most important part of online learning 
is Teams. 

In the Teams environment, teachers or students can create their own teams. Inserts team members and 
can communicate with each other. They can only use chat to communicate or connect via call. 

   
 Figure 5. Office 365.  Figure 6. Teams - working groups. 
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The teacher schedules an appointment via the calendar. This sends a link to the meeting to all 
participants who can join the meeting. 

The teacher can record the appointment. This will create a record of the meeting, which is available to 
all students. This is a huge advantage, as students who could not attend the course can start recording. 
Pupils can thus return to the various issues that have been addressed in each lesson. During the lesson, 
the teacher shares his screen, on which he can project a presentation, videos. Pupils can join the 
discussion, or to ask "by raising your hand". It is a novelty that is very advantageous. A hand appears 
next to the student's name on the screen and the teacher can "call" the student.  Pupils do not shout at 
the same time or enter the teacher 's explanation. I implemented all teaching during distance learning 
through Teams. 

The school information system is a set of people, methods and technical means, ensuring the collection, 
storage, analysis and presentation of data intended 

5 INTERACTIVE TUTORIALS 
Today, there is already a large amount of prepared materials for mathematics teachers. In this part I will 
focus on the possibility of using various applications to support the teaching of mathematics, which are 
used by primary and secondary school teachers in the Czech Republic. 

These applications are: 

• GeoGebra is an application that is a tool for creating geometric structures. It combines geometry, 
algebra and mathematical analysis. It is a dynamic mathematical program that allows you to 
implement geometric constructions. In Geogebra, you can also display graphs of functions that 
can be changed interactively. Geogebra also allows you to enter equations and coordinates 
directly via the command line. You can calculate numbers, vectors, coordinates of points, 
determine derivatives, integrals, zero points and extrema of functions. Everything is displayed in 
a geometric and algebraic window. The program is freely available for non-commercial use. 

• Shapes - 3D Geometry Learning is another application that can be used on tablets. The 
application menu presents four categories - prisms, pyramids, Plato's solids and the ability to 
display solids in their basic shape or rotation. The three-dimensional object can be zoomed in or 
out or rotated using the application's offered functions. The application teaches to examine 
different types of solids in 3D and helps pupils and students to understand 3D geometry in a visual 
way. The application develops the spatial imagination of pupils and students. 

• Geometrix is an application that allows you to quickly and easily calculate the most important 
values and parameters of planar and spatial shapes. Geometryx is a simple calculator that uses 
trigonometric functions, the Pythagorean theorem and the Thalet theorem. Geometryx also 
contains the most important geometric formulas and equations to help pupils and students solve 
various examples in geometry. 

• Mathematics - tests is one of many applications that can be used by teachers of mathematics at 
primary and secondary schools in assessing student's knowledge. It contains a large number of 
tests divided according to the grade in which the pupil or student is. 

• Math4U is a teaching portal prepared by the Department of Applied Mathematics, Faculty of 
Electrical Engineering and Informatics, University of Mining - Technical University of Ostrava 
(VŠB-TUO) Czech Republic. The database offers 4200 examples and 150 training games. During 
the practice, students can choose 12 thematic areas, which are divided into further sub-areas and 
then by level. Students can also practice together, because the portal also has a section for the 
class, which contains interactive games. It offers easy test creation for teachers. In the future, the 
teacher will be able to make his prepared tests available to students via code and retrieve student 
results and the success of individual tasks. 

• Techambition is an online application that contains hundreds of interactive high school math 
lessons. Teachers can use it for group teaching, testing or self-study assignments. It contains 
explanatory, derivation, practice, experimental and testing pages intended for teachers and 
students. Sites that make it very easy for teachers to prepare for the lesson. Teacher registration 
is required here, which is free. The advantage is the use of simulations of mathematical 
phenomena. Teachers create a class, an invitation for students to class. Teachers can assign 
tasks in the form of self-study, where individual lessons with help are prepared for students. They 
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can give tests, which are individual lessons without help. Another option is group work, ie a group 
lesson with help. Of course, the date of submission is not missing. The teacher monitors the 
student's results. Students have paid access. 

• Khan's school is a learning platform offering primarily instructional videos and interactive 
exercises. Teachers will also find a webinar on how to use videos of Khan's school with students. 
Within the platform, they can create a class in which they give students a task, and then the 
teacher checks that it has been completed. The teacher can motivate the pupils in fulfilling the 
assigned tasks, the pupils gain points and badges for each progress. 

• Realistically, the website has prepared materials for teaching mathematics and physics at primary 
and secondary schools. Teaching is divided into main chapters and subchapters. The individual 
chapters are separate files in .pdf format. Each chapter has two parts - a lesson, including solved 
examples and only the assignment of examples. The individual solved examples are also with 
commentary and explanation. Materials are freely available without any registration. 

• Matika.in is a website designed to practice math problems for elementary school students. The 
tasks are from the didactic environments of Hejný method. They allow an individual approach, the 
ability to choose the difficulty and tasks. Online completed tasks are automatically checked, and 
student's progress can also be monitored. 

• School with a view is a website designed to entertain you from elementary school to high school. 
On these pages, we use filtering to choose the year, topic, subtopic. We choose various exercises 
and exercises, quizzes, tests, dragging, sorting. We can also choose files in .pdf format, where 
step by step examples are given. Materials are freely available without any registration. It is also 
possible to purchase workbooks and use these sites online. 

• Isibalo is a website that we can use as an explanatory portal for mathematics, physics and 
chemistry. Here you will find explanatory videos, videos with examples and various test examples. 
The page is divided into chapters and topics. The site can be used without registration, free of 
charge, but not all materials are accessible. 

• We Can Do It is an online online exercise book that contains many topics that are playfully 
covered. The site is intended for first-graders and high school graduates, pupils and teachers. 
Here you will find tasks of various levels - from simple to complex. The site is without registration, 
free, but again only to a limited extent. 

6 CONCLUSIONS 
Along with the modernization and development of technologies, information systems are also becoming 
the standard for the whole society. Education is one of the areas where information systems can be 
used well and help not only with communication between the school and parents about the student's 
academic achievement, but also with a demanding official agenda on school administration and 
management. Information systems for primary and secondary schools are constantly evolving. The 
functions that the school needs for communication with the registry office and the Ministry of Education, 
Youth and Sports are increasing. There are also more functions that schools require for their specific 
activities. No school has to worry about finding a suitable information system for its work. 

We live in difficult time, which puts us in difficult life situations. Pandemic disease covid-19 is a whole 
new experience for all mankind. In addition to the economic impact of the pandemic, it also had a very 
necessary impact on education. Never in modern history have students spent so little time at school 
during the school year. School lessons have been moved home to computers and webcams. Every 
crisis is an opportunity that can send us. Distance learning cannot fully present a personal meeting in 
the classroom, but it turns out that many elements of distance learning can be included in full-time 
teaching. Distance education places high demands on pupils, parents and teachers. Pupils are forced 
to involve their inner motivation, perseverance, ability to organize their own time and get to work more. 
They learn to recognize their strengths and weaknesses, monitor their own progress and discover 
suitable paths for further development. 

A prerequisite for the effectiveness of distance learning must be its organizational management. The 
effectiveness of teaching in this challenging period is linked to the degree of pedagogical guidance of 
teachers by the school principal. It is not possible to organize online teaching to the extent identical to 
the schedule for regular teaching. This form of teaching in combination with the discussion of especially 
the new curriculum places great demands on students and their families. Teachers must show 
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considerable flexibility in dealing with non-standard conditions and at their work choose tools that are 
formative in nature and offer the student feedback on his / her learning activities and provide him with 
motivation for further education. At the same time, schools need to reduce educational content and 
adjust school curricula, which are often oversized for full-time teaching. 

The positives of distance learning can be considered that in many cases teachers have learned to more 
effectively integrate digital technologies into teaching and work with various curricula and Internet 
platforms. Schools also communicate more with parents. Organizing online class meetings is already 
common practice. Parents are more aware of the complexity of the teaching profession. 

In conclusion, I can assess that online teaching is still unusual for most teachers, students and parents. 
The use of modern educational technologies in distance education during a pandemic has confirmed 
their importance and usefulness for crisis management. Many digital technologies, information and 
communication systems have come to life.  I must state that companies are willing to meet any 
requirements for system modifications and improve their systems for online teaching. Digital 
technologies are an integral part of our lives and have become a necessity during a pandemic. Teachers 
who used digital technologies managed the situation better and without any problems. Passive teachers 
and teachers who have so far ignored technology have had and still have problems. 

Most school principals, teachers, pupils and parents considered and considers distance learning to be 
time consuming. Teachers described the preparation of electronic learning materials, online 
assignments, tests and examinations as extremely demanding and burdensome. Schools, teachers and 
even students were not prepared for this kind of teaching in the first wave. The situation was better in 
the second and third waves by teachers and students.  

Based on the personal experience of teachers (survey respondents), it can be said that there is a lack 
of organization and discipline. Teachers overestimate the situation, assign many tasks, expect students 
not to cheat and will be constantly preparing. Pupils again think they have time off. We still have to force 
some students to work together. The spring experience was a lesson for schools, teachers, pupils and 
parents. In the second and third waves (autumn and winter) the situation is significantly better. 

ACKNOWLEDGEMENTS 
The paper was supported by project IGA_PdF_2021_012 entitled “Finding out the attitudes of academic 
staff of pedagogical faculties to online teaching during the COVID-19 pandemic”. 

REFERENCES 
[1] Chatfield, T.: Digitální svět: 50 myšlenek, které musíte znát. Praha: Slovart, 2013. ISBN 978-80-

7391-720-3. 

[2] Klement, M.; Chráska, M., Dostál, J. & Marešová, H. (2012). Elerning: elektronické studijní opory a 
jejich hodnocení. Olomouc: agentura GEVAK. 

[3] Nocar, D., Zdráhal, T.: ICT Tools Used in Teaching and Learning Concept of Function in School 
Mathematics. In ICERI2016 Proceedings. Seville: IATED, 11-16, 2016. 

[4] Stoffová, V. & Czákóová, K. (2019). A playful form of teaching and learning using micro-world-based 
applications. In Proceedings of the 15th International Scientific Conference: “eLearning and 
Software for Education: New technologies and redesigning learning spaces. Vol. 1, No1, p. 110-
115. Bucharest: “CAROL I” National Defence University Publishing House.  

[5] Tatto, M. T., et al.: Teacher Education and Development Study in Mathematics (TEDS-M): Policy, 
Practice, and Readiness to Teach Primary and Sec 

[6] Záhorec, J.; Hašková, A. & Munk, M. (2020). Digitálna gramotnosť učiteľov v kontexte ich profesijnej 
prípravy. Bratislava: UK. 

4641
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Abstract 
Innovation is the engine for technological progress, economic growth, and prosperity. More and more, 
new developments are the key for transformation to a green and sustainable Europe of tomorrow. 
However, most of the organizations face serious problems regarding the successful introduction of 
innovations. Reasons for this shortcoming often lie in the culture, mindset, talent, and lack of 
competencies of employees – innovation is not just about technology. The conventional understanding 
of innovation management is characterized by a strong technology and process perspective. In the 
meantime, however, it is increasingly recognized that committed people and the innovation culture which 
is shaped by them are crucial to innovation success to a much greater extent. To overcome 
organizational barriers against change, employees need a specific set of competencies that includes 
digital, technological, and organizational abilities – with an emphasis on human-centered skills and 
competencies. The authors therefore propose a holistic, human-centered and sustainable view on 
innovation management. They introduce a part-time master course that incorporates all aspects 
mentioned. Firstly, essential premises are discussed based on the human-centered innovation 
approach. Secondly, a specific example of a possible curriculum is presented. 

Keywords: Post-graduate Education, Digital Transformation, Innovation, Human-Centered Innovation 
Management. 

1 INTRODUCTION 
“Investing in research and innovation is investing in Europe’s future. It helps us to compete globally and 
preserve our unique social model. It improves the daily lives of millions of people here in Europe and 
around the world, helping to solve some of our biggest societal challenges” [1]. 

Furthermore, the European Institute of Innovation &Technology (EIT) has mentioned that “Our vision is 
to become the leading European initiative that empowers innovators and entrepreneurs to develop 
world-class solutions to societal challenges and creates growth and skilled jobs” [2]. 

“Hence, Europe must address the twin challenge of the green and digital transformation to become a 
modern, resource-efficient and competitive economy.” [3, p.4]. 

All these official statements show that innovations are the drivers for technological progress, economic 
growth, and prosperity. More and more, innovation is at the core of transformation to a green and 
sustainable Europe of tomorrow. Product and service innovations, use of innovative manufacturing 
technologies, and introduction of new business models are necessary to modernize the EU industry and 
economy. The competitiveness of companies depends to a large extent on whether and how they 
generate innovations. 

1.1 Implementation Barriers 
However, most of the companies face serious problems with successful introduction and realization of 
new developments. Innovations always involve a systematic risk of failure. On average, the literature 
states that only 5 to 10% of all innovation projects can be successfully implemented [4]. 

Many companies tend to avoid this risk and prefer to remain in the old state. Additionally, another reason 
lies in the necessary framework conditions for innovations. This is not primarily a question of financial 
resources, but rather of issues relating to innovation culture. The most important thing is an atmosphere 
of trust among employees and, above all, between managers and employees [5]. This is very important 
to develop a sense of responsibility and self-motivation [6]. 

Many managers do not yet sufficiently recognize the special nature of innovation processes. They 
desperately try to get a grip on the increasing complexity of the tasks with authoritative management 
methods and even more process regulations. Without a corporate culture that promotes innovation, 
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nothing can move forward. We need exceptional managers and employees who possess the necessary 
passion and required quality. Executives, in particular, have an enormously high level of responsibility. 
They shape the company’s culture of innovation through their behavior. Employees notice very clearly 
whether their bosses are committed to drive innovation forward or if they are only looking for personal 
benefits [7]. 

1.2 Role of Humans in Innovation Management 
The conventional understanding of innovation management is still characterized by a strong technology 
and process perspective. This means that mainly developments of the innovation object (like new 
products or new digital business models) and necessary organizational frameworks with defined 
processes are focused on [8]. 

In the meantime, however, it is more and more recognized that committed people and the innovation 
culture shaped by them are essential for innovation success [for example: 9, 10, 11]. To overcome 
barriers against change, employees need a specific set of competencies that includes digital, 
technological, organizational, and psychological abilities – with an emphasis on human-centered skills 
and competencies [for example: 12, 13, 14].  

Innovation managers in the company who significantly drive and lead innovation projects are in a key 
position [15, 16]. Unfortunately, with respect to human-centered skills, available academic education 
and personal qualification is often insufficient. 

2 HUMAN-CENTERED INNOVATION MANAGEMENT 

2.1 New Perspective on Innovation Management 
Based on the situation described above, authors propose a more holistic, human-centered, and 
sustainable view on innovation management. In comparison to traditional understanding of innovation 
management, which is mainly based on technological, economical, and process-oriented elements, a 
new human-centered perspective is proposed [8]. 

The implementation of this new perspective in management means that executives (innovation 
managers) in particular must have qualifications according to new requirements [15]. At the same time, 
personnel development programs in the companies cannot sufficiently cover this need. In addition, the 
requirements are not met by the courses of study offered to date. 

2.2 Master Course Human-Centered Innovation Management 
Authors have addressed the above need by introducing a part-time master’s course that incorporates 
the main philosophy of human-centered innovation management. Firstly, five essential premises for 
master study in this field will be presented and discussed (see figure 1). These premises follow the 
human-centered innovation approach, and they are in line with published TOP 15 skills for 2025 [17]. 

 
Figure 1: Premises (pictures from pixabay.com). 
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ª Human Skills 

In accordance with the previously outlined orientation of innovation management towards humans, a 
majority of the modules should come from the psychological/sociological subject area. This could include 
subjects such as leadership, conflict management, social or organizational psychology, and 
communication [14]. In general, the so-called soft skills should be developed more strongly in order to 
promote certain personality traits in people such as creativity, willingness to take risks, entrepreneurial 
thinking, conflict resolution skills, and social competence [13, 17]. 

ª Philosophy & Ethics 

Present management should always be embedded in a philosophical and historical understanding [18]. 
Particularly, ethical questions are increasingly associated with the introduction of new digital tools [19]. 
Accordingly, philosophical-ethical and historical aspects of innovation management are to be included 
in the course. A new and more sustainability-oriented perspective is added to the pure view on 
technology and economy. The current discussions about the limit of natural resources as well as climate 
change should be integrated into management decisions. New technologies and products are developed 
on the basis of eco-balancing. 

ª Generalism & Overview 

Generalism and methodological knowledge are to be preferred in comparison to detailed knowledge in 
specific expert domains. In accordance with the T-model approach [20], this does not exclude the 
possibility of generating in-depth knowledge in selected areas such as current topics of digitization and 
artificial intelligence. In contrast, what needs to be developed is a holistic view of complex projects; 
systems thinking, and interdisciplinarity are essential [21]. Innovation managers are more challenged in 
a role of enablers and in interface management. Above all, they must be equipped with a broad 
repertoire of methods, e.g., design thinking, creativity methods, innovation process management, early 
technology identification, or knowledge management. 

ª Team Orienta5tion 

Innovation management never is an issue for one single person [22]. Future innovation managers should 
be able to successfully lead mixed innovation teams [12]. They should generate an innovation spirit 
based on suitable innovation culture. Furthermore, they need to know the effects of diversity to 
innovation processes [12]. Diversity can be an important innovation driver. Nowadays, it is characterized 
by integration of different seniority, biological age, gender, culture, and functional backgrounds [23]. 

ª Practical Focus 

Especially in innovation management, all theoretical models must prove their effectiveness in practice. 
Installed processes must be accepted and should really be used by the employees. Generally speaking, 
a new development can be only called an innovation once it has been implemented on the market [24]. 
In an master course focusing on innovation management, there must also be a constant adjustment of 
theory and practice, both on the part of the learners (professional experience) and on the part of the 
teachers (experience from relevant work in the business world). The understanding of practical 
phenomena such as resistance to innovation is given only by own practical experience [25]. 

3 POSSIBLE CONFIGURATION OF THE MASTER CURRICULUM 

3.1 Basics 
The presented learning offer is definitely a master program. The required level of experience as a basis 
for further knowledge building as well as reflection of the contents means that the curriculum has to be 
on master’s level. The entrance requirements for students as well as the selection of teaching staff will 
be designed accordingly (see below). Due to the scope of the content and competencies to be taught, 
a master’s degree with 120 ECTS is planned. This leaves enough space for the different facets of the 
study and appropriate guidance of the students by the responsible teachers on their learning journey. 

Students should be able to have a regular job in addition to their studies – the combination of work and 
courses is made possible by equalizing studies over a longer period of 5 semesters in part-time model 
with less than 30 ECTS per semester. In addition, individual meetings are just held in the evenings and 
on Saturdays. 
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A hybrid approach is pursued, which means both face-to-face meetings (possibly with virtual 
participants) and solely online meetings. This saves travel time and is an explicit need of the current 
part-time students at the bbw University of Applied Sciences. 

There will be four extensive professional practice elements (Coaching Zone) integrated into the 
curriculum, where practical experiences, current projects, or innovation initiatives will be reflected in the 
context of the degree program. In order to create a professionally appropriate basis for joint learning, 
students are required to be professionally close to the context of innovation initiatives, transformation, 
or change projects. This is guaranteed by the selection of students. 

3.2 Content  
The following work status regarding the structure results from the premises presented above. Care was 
taken to ensure that the content of the learning modules was distributed in a reasonable and constructive 
pattern. Likewise, the loads from the teaching modules were distributed as evenly as possible in order 
to prevent variations in the load on the learners. 

In the current state of work, it is clear that there is a strong focus on the human-centered perspective. 
This content is presented through the modules Self Management & Communication, Change 
Management & Organizational Development, Team Leadership, Innovation Psychology & Marketing, 
and Business Simulation (with a special focus on leadership and organizational development). However, 
"soft" content and perspectives are of course also repeatedly taught in the other modules. 

As shown above, the focus is less on imparting "hard" technology knowledge. But there are three 
exceptions to this, as we assume that these will influence every real innovation project in practice to at 
least a medium degree: Basics AI & Digitalization, Green Innovation & Sustainability as well as Legal & 
Patent Management. 

Another focus is on how to master the corresponding challenges that the innovation process brings with 
it, both internally and externally, using appropriate methods. To this end, impetus is provided by the 
following modules: Innovation Process Management, Project Management & Methods, and Design 
Thinking & Business Model Development. 

A very important component is the so-called coaching zone. Here, the students bring their own practical 
experiences in form of their respective challenging projects / innovation projects from their professional 
reality into the learning process. These are reflected upon in the group and accompanied by the teachers 
as coaches. 

 
Figure 2: Curriculum structure (work in progress). 
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3.3 Didactics 
The design of the teaching clearly derives from the premises outlined above, which are driven by the 
current and future requirements in the innovation context. The teaching is based on various principles 
that have proven successful in practice of academic teaching and business. 

In terms of a "hybrid approach" [26], some aspects from the learner-centered approach are integrated: 
The students’ experiences are considered an essential source in addition to the professional inputs of 
the teaching staff. In parallel, the instructor acts as a facilitator, as opposed to an instructor in the more 
traditional model. 

The aim of the learning process is to guide students to develop new interpretations of the learning 
material and new perspectives on their own professional challenges, thus allowing learners to 
experience the content. This is implemented, among other things, by activating the exchange of 
experiences of the students in the respective modules by the lecturers. This approach has also been 
shown to be successful in integrating minorities and with respect to their academic program performance 
[27]. We also highlight peer-to-peer interaction, because collaborative thinking can lead to a growing 
richness of knowledge [28]. There are also regular reflection sessions on content and learning. We also 
offer the so-called Coaching Zone every semester, in which own practical experiences related to the 
respective modules are discussed, and personal and group-based coaching takes place. 

Our belief is: Learning and competence building works better in a relationship between learners and 
teachers at eye level. This is based on current trends from leadership research. In the process, teachers 
will also act as coaches rather than traditional teachers and moderate the group in a way that promotes 
performance [29]. 

In order to increase learning success and exchange, a team approach is used: This means in 
implementation that the participants should be divided into smaller learning groups of about 10-15 
participants. The formation of a powerful learning team is supported with proven methods from practice, 
such as team building activities. In addition, diversity in the learning team is seen as an enrichment and 
a resource [23] through appropriate norms and frameworks from diversity management [30]. Inter-
disciplinary thinking and cross-sectoral learning is ensured by the composition of the group, the selection 
of lecturers, and by regular moderated reflection rounds, peer coaching, as well as a regular exchange 
of experiences. In addition, in contrast to the practice in many academic institutions, a close exchange 
between the lecturers is promoted. 

Furthermore, modern teaching and learning methods are used to ensure a comprehensive acquisition 
of competencies. An integrated project is set up in which the different perspectives are incorporated in 
the sense of multi-disciplinarity [31]. A business simulation promotes an integrated understanding of the 
business and the consideration of all impacts in the complex web of internal and external stakeholders 
[32]. In addition, methods and tools are used that are also applied in modern organizations like virtual 
collaboration, teamwork, virtual boards, wikis, forums, and gamification elements. 

When it comes to the entry requirements for the master’s program, two different perspectives are 
important in order to increase quality: the selection of students as well as the selection of lecturers. 

Selection of students: Our target group are experienced professionals and high potentials who currently 
hold key roles in their organizations in the context of innovation or also internal transformation, or who 
want to do so in the future – talented individuals who want to take the next career step. Therefore, all 
students must have robust practical experience in business. It is not the industry that matters, but 
demonstrable experience with different situations and stakeholders in the innovation context. This 
implies the following minimum criteria: 

• Bachelor’s degree  
• Field of the bachelor’s degree is not relevant  

• At least 2 years of practical experience in the context of innovation initiatives, transformation, or 
change projects. 

• German native language or proof of German C1 level 
• Personal selection interviews with each interested candidate by the professors. 

Selection of teaching staff: In addition to mandatory requirements for the degree achieved (at least 
master’s level or similar), all lecturers deployed must have robust practical experience in business in an 
innovation context. Again, it is not the industry that matters, but solid experience to show with different 
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situations and stakeholders. As a minimum value, approximately 5 years of practical experience are set. 
For this purpose, there will be appropriate selection interviews with the lecturers. Furthermore, teaching 
staff and many guests from the business community with innovation background will be used so that the 
practical orientation of the teaching is strengthened. Each lecturer will be promptly and regularly 
evaluated within the framework of the existing quality management. 

4 FURTHER STEPS 
In a next step, the concept for the master’s program must further be concretized and finalized, e.g., all 
module descriptions must be elaborated. After a corresponding accreditation at the bbw University, a 
pilot course will be carried out. Experience gained from this initial realization and structured feedback 
from students and lecturers will be incorporated into an adaptation and optimization process. 

We plan to monitor further career paths of graduates and attempt to answer the question whether the 
proposed course of study has positively influenced students’ professional development as well as their 
innovation initiatives or change projects.  

Such findings support presentation of benefits both for student candidates and their companies as well 
as generally on the labor market in recruiting process for highly qualified employees. After successful 
graduation, our students should be more motivated and skilled to address the innovation and change 
demand in their organizations – and know how to deal with organizational and people-based obstacles. 

The authors welcome feedback on their elaborations. On the other hand, this paper may be of use as 
source of inspiration to other academic teachers that are looking for new approaches within the field of 
innovation management and organizational transformation. 
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Abstract 
As we all know communication is central to any kind of activity. Within the job context, professional 
communication is paramount because it has to be carried out in a transparent way able to lead 
audiences “to take appropriate and safe actions”. [1] 

At the ETSIST Engineering School (Escuela Superior de Ingeniería y Sistemas de Telecomunicación) 
of the Technical University of Madrid (UPM) the course Comunicación profesional aims at preparing 
students for the use of formal Spanish language in professional contexts and is addressed to the first-
year cohort. The students have to adopt the mindset necessary to confront formal communication, that 
is, communication adapted to a specific audience, articulated with clarity and concision while using the 
required specific vocabulary. 

The aim of this paper is to present the design changes to be incorporated into the course Comunicación 
profesional positioning it within the framework of Service learning that nowadays universities are 
promoting. Service learning focuses on the learning that students gain at the time themselves are 
actually providing some service for society. At the Technical University of Madrid (UPM) the project 
EELISA shows the interest that Service learning is lately arousing. [2] 

This course in professional communication is already structured into two main parts: an interview the 
students carry out in a team, and a presentation about a technology topic connected to the issue of the 
interview. In the last two springs 2020 and 2021, the students were required to introduce in their 
presentation the Sustainable Development Objectives (ODSs) proposed by the United Nations [7]. It 
might be a first stepping-stone to make the future engineers realize the important consequences of 
professional work for the planet and this thought is no doubt a first unconscious approach to Service 
learning. 

To transform the course into one that really follows the track of Service learning, the technical sheet 
proposed by Aramburuzabala y Cerrillo [13] will be followed. The main focus for the transformation is the 
interaction or conversation between students and people from sectors of society with technology needs: 
the elderly, disabled people, health providers, education sector, people in need, etc. A direct contact with 
them or the institutions concerned is expected to bring about a better divulgation of what technology entails 
for society and an improved notion on how technology could better serve these final users. 

As teachers we believe Service learning can contribute to produce a stronger motivation to keep 
students studying the degree, and to make them see the purpose of communicating effectively in real 
professional situations in which they are becoming involved to change society. 

Keywords: Communication, technology, Service learning, motivation. 

1 INTRODUCTION 
The aim of this paper is to present the design changes to be incorporated into the course Comunicación 
profesional positioning it within the framework of Service learning currently promoted by European 
universities.  

At the ETSIST Engineering School, Escuela Superior de Ingeniería y Sistemas de Telecomunicación of 
the Technical University of Madrid (UPM) the course Comunicación profesional, addressed to the first-
year cohort, aims at preparing its students for the use of formal Spanish language in professional 
contexts. To start off we consider professional communication to be articulated in a distinct manner, 
since it has to be carried out in a very clear and effective way, leading audiences “to take appropriate 
and safe actions” [1]. The students have to adopt the mindset necessary to tackle formal communication, 
i.e., formalized communication addressed to a specific audience and articulated with clarity and 
concision, while using the required specific vocabulary. All these requirements are aimed at achieving 
desired language skills, leading to successful communication and, eventually, resulting in a desired 
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action. On the other hand, the action achieved through any communication must always comply with 
the ethical requirements all employers should bear in mind whatever is the activity or industry concerned. 

Due to this professional concern, our students are made aware of the United Nations’ Sustainable 
Development Goals which promote, among other things, care for the environment and society. It had 
been suggested to them to encompass these goals within the topic of their presentations, which they 
delivered in the courses offered in the spring terms of 2020 and 2021. We have seen it as a first stepping-
stone in the process of making those future engineers aware of the important consequences of their 
professional work for the planet and, undoubtedly, it has been our first approach to Service learning. 
The idea of transforming our standard course into one centred on Service Learning came up with the 
introduction of the Project EELISA (European Engineering Learning Innovation and Science Alliance) 
[2]. Our Universidad Politécnica de Madrid (UPM) has currently (2021) joined this project, together with 
other leading European universities. EELISA aims at implementing a new model for engineering 
education, based on meeting both global and social needs and, from our point of view, one way of 
achieving this goal is through the implementation of Service Learning. In the case of Comunicación 
profesional, Service Learning can be achieved by implementing interaction and dialogue between 
university students and those sectors of society that could find improvement in their lifestyles by means 
of technological advances. 

2 WHAT SERVICE LEARNING INVOLVES 
Service learning focuses on the learning / educational experience gained by students while they are 
simultaneously providing a service to society. A clear-cut definition of service learning has been given 
by Bringle, [3] itself based on his previous works: Bringle & Clayton [4] and adapted from Bringle & 
Hatcher [5]: “service learning is a course-based, credit-bearing educational experience in which students 
a) participate in mutually identified and organized service activities that benefit the community, b) reflect 
on the service activity in such a way as to gain further understanding of course content, a broader 
appreciation of the discipline, and an enhanced sense of personal values and civic responsibility.”   

As Bringle says in [3]: “Service learning, which includes “serving to learn”, also encompasses “learning 
to serve.” In addition, he emphasizes that “…through structured discussions, projects, key readings, 
outside expert presentations, and reflection activities, should have students think about, consider, and 
analyze what their role is in society with regard to civic, social, and political issues now and in the future”. 

While Bringle’s [3] definition harmonizes perfectly with the characteristics of the course Comunicación 
professional, the activities he cites are included among the tasks which are carried out by the students, 
bearing in mind professional communicative needs of the twenty-first century engineer. The main 
activities undertaken in the subject are mentioned below.  

3 ADAPTING TO SERVICE LEARNING 

3.1 The early years of Comunicación Profesional 
The subject Comunicación professional (3 ECTS credits) came into existence due to the acknowledged 
need of improving the communication style of engineers. At first, the activities in the subject were 
planned in agreement with the principles of what can now be considered traditional teaching approaches 
such as communicative language teaching and task-based learning [6]. The course was structured 
around two main tasks: A) organizing an interview with an engineer or a professional working in a 
technological field and B) giving a presentation on a technical topic. In task A) students used to benefit 
from the interviewees´ experience since they interviewed professionals accredited in the 
Communications and Information Technology (ICT) field. In task B), the students delivered their 
technology related presentations to their peers and professors. Both activities were carried out by 
students working together in small groups, the secondary objective of the course being to prepare the 
students to collaborate and become effective team workers. 

These two main tasks of Comunicación profesional were accompanied by other secondary ones such 
as an email writing in order to get in contact with the interviewee; preparing an abstract presenting their 
topic and designing and structuring their presentation.   
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3.2 Innovating in difficult circumstances: The Sustainable Development Goals 
as content for the course in 2020  

Last year, following the university authorities’ recommendation, we chose for the topic of the students´ 
presentations the United Nations’ Sustainable Development Goals [7]. Both in 2020 and 2021, this 
content was maintained as it was both suitable for dealing with technology issues and also COVID-19 
since UN's Sustainable Development Goals promote, among other things, care for the environment and 
society. In this way, the subject complied with the principles of Content-Based Language Learning 
according to the rationale of Grabe and Stoller [8], as summarized in Dueñas [9]. 

3.3 And now the aim is Service learning 
From the perspective of Service Learning the approach towards designing the task has been based on 
the notion of the Task based Learning Approach as defined by Willis [6]: By `task' it is meant a goal-
oriented activity in which learners use language to achieve a real outcome. In fact, our students will 
make extensive use of these secondary tasks, indispensable to interact with the communities they are 
going to give service. 

In future, under the new focus given to Service Learning, the students will be interviewing people whose 
lives could be significantly improved by technology. Their own efforts will make them learn how to get in 
touch and communicate with those in need, subsequently they will have to be able to transmit the most 
essential information about technology or even some technical knowledge indispensable to operate a 
device. Additionally, students will be able to benefit from these new personal contacts by learning first-
hand about the possibilities how to improve technological devices not fully adapted to the vulnerable 
people’s needs and thus understanding what the different social segments (elderly, disabled, migrants 
etc.) actually require. 

Some of the activities carried intended to familiarize students with the concept of sustainability and the 
engineer’s responsibility toward the environment and society needs included: 

a) Answering questions after having listened to a video on the sustainable development goals 
delivered at a TED event [10] 

b) Reading the interview with the Canon's Head for Sustainability for Spain, Portugal and Italy [11] 
in which he explains how his company complies with the Kyosei philosophy, a Japanese term that 
means “to live and work together for the common good”. 

c) Reading the article, "La nube es de hormigón", [12] whose author analyzes the influence of the 
digital world on the real one and how, in this process, sustainability is at stake. 

The sustainability content is practised through language activities emphasizing active listening and 
reading for information. Answering questionnaires, writing summaries, writing short paragraphs, 
paraphrasing, giving synonyms and definitions in context, ordering sentences following the information 
given or completing texts with blanks are some of the exercises students must carry out. With the new 
vision of Service Learning all those activities will be more purpose focused, as they will be applied to 
the specific groups of society the students will be contacting. 

4 IMPLEMENTATION 
The technical sheet proposed and designed by Aramburuzabala y Cerrillo [13] offers an effective 
manner to transform the actual course into one that really follows the track of Service learning, due to 
its complete and thoroughly detailed description. The main axis for the transformation is the interaction 
between the students and vulnerable people from diverse society segments having special technology 
needs: the elderly, the disabled, migrants, health and education providers, people in need, young people 
(girls and boys at secondary education), etc. A direct contact with them or the institutions concerned will 
bring about a better knowledge of what technology entails for society and an improved idea on how 
technology can better serve these final users. 

The technical sheet is based on 17 points that have to be completed and give clear directions providing 
an insight of what the transformation to Service learning implies. The five first points are focused on 
details of the project such as the title, a summary, some technical specifications regarding who are the 
actors and to whom the project is addressed, together with the description of the project’s background 
and the social needs addressed. Points 5 and 6 the specify the goals of Service and how they adjust to 
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Sustainable Development Goals (SDGs) [7]; these two points will be developed in the next section of 
this paper as they are paramount to following a safe lead in the activity. 

Points 8, 9 and 10 deal with learning objectives, competencies, etc.; curriculum area of the subject, 
activities to be developed and subject goals. In the points 11,12 and 13 details of the activities for the 
project are mentioned, also a complete description of the project itself, a reflection of the activities carried 
out, finally, the evaluation of the total experience together with the learning impact and social impact 
caused by the project are also required in the three points mentioned. The last four points to be 
considered refer to the spreading of the project, activities linked to it, schedule, and budget. Once all 
this information is provided for, the experience of Service Learning can be set off. 

5 GOALS OF SERVICE AND THEIR LINK WITH SUSTAINABLE DEVELOPMENT 
GOALS (SDGS)  

5.1 Service-learning essential goals 
The two points mentioned above are essential to understand the reasons of our interest in implementing 
Service Learning in our course and also what needs to be done to fulfil the diverse social needs we have 
identified in this area. The main goals of service learning are listed below, they should be attained if 
communication between the students and the different sectors of society is truly effective, leading to a 
mutually agreeable dialogue in which the parts implied see the interest in staying in contact as something 
beneficial to both of them.  

• The first of the sought-after goals of the course’s new focus is to enable the students to become 
aware of, and subsequently enhance their personal growth [3:]. Focusing on the vulnerable 
segments of society´s needs results in students becoming better persons themselves.  

• Secondly, the interaction with society “outsiders” and being open to their “otherness” aims at 
increasing students´ intercultural competence, a feature deemed essential in a multicultural, 
global world.  

• In the third place, technological needs of those members of society who do not enjoy high buying 
power – elderly, poor, migrants, retired people - are frequently ignored, yet a first-hand knowledge 
obtained by the students in such interactions may allow them to later create start-ups designed 
explicitly to fulfil some of these deficiencies.  

• Additionally, it needs to be borne in mind that service learning requires from those engaged in 
such activities a broad set of soft skills highly valued in IT professionals, early acquisition of such 
skills will provide the students with a significant professional edge. Our students are in the best 
position to improve their technological knowledge as they have the suitable educational 
background. 

• Finally, undergraduate students’ motivation for technology can be used to inspire pupils in 
secondary schools and, especially, girls who recently seem to have become discouraged to take 
technical degrees. 

5.2 Sustainable Development Goals and their links with technology  
• As declared in the Sustainable Development of the Human Rights Goals [7], by 2030 all men and 

women should enjoy equal access to basic services, including new technology, a target which 
cannot be reached without, on the one hand, learning what the vulnerable society members need 
and, on the other, educating the latter to efficiently use those technological resources. The very 
first step in this direction might be an interaction between those who know – IT students – and 
those who need to learn – those in need. Even though there is not yet a specific human right to 
the Internet access, it might be encompassed within the right to communicate (W.J. McIver, W.F. 
Birdsall, M Rasmussen, 2003) [14]. Nevertheless, an easy access to the Internet is explicitly 
demanded in the goal 9c: “Significantly increase access to information and communications 
technology and strive to provide universal and affordable access to the Internet in least developed 
countries by 2020” [7]. 

• Since the goal 4.4 establishes that “the number of youth and adults who have relevant skills, 
including technical and vocational skills” need to be significantly increased, our IT students 
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interacting with the ignored or marginalized sectors of society will fulfil this target by opening to 
them possibilities which previously remained completely out of their reach. 

• Finally, the “enhanced use of enabling technology, in particular information and communications 
technology, to promote the empowerment of women”, stipulated in the goal 5b clearly 
corresponds to the students’ activities aimed at helping and teaching others how to use such 
technology. 

6 CONCLUSION 
As teachers we believe Service Learning can bring about an additional and stronger motivation for the 
first-year engineering students some of who, unfortunately, tend to drop out shortly after enrolling. We 
hope that, through their first-hand experience, they will perceive both the purpose and the results of 
communicating effectively in real-life professional situations. Such stimulus should facilitate, on the one 
hand, their engagement in the degree and, on the other, a clear perception of how the interaction and 
dialogue with people with specific technological needs provides them with a unique chance to try to fulfil 
these voids by designing new, adapted to their needs, devices. Our undergraduate students would thus 
be able to find a real inspiration for their career in technology and, simultaneously, see the advantages 
of communicating and listening, with the ultimate goal always being the improved and sustainable 
technology, based on tools adjusted to diverse activities taking place and respectful of our planet. 

REFERENCES  
[1] S. I. Dobrin, C. R Weisser, C.J. Keller, Technical Communication in the Twenty-First Century. 2nd 

ed. Upper Saddle River, NJ. Pearson Education, 2010. 

[2] Portal de innovación educativa Universidad Politécnica de Madrid (UPM), 
https://innovacioneducativa.upm.es/convocatorias-ie/creacion-comunidades-eelisa Retrieved from 
URL, 2021. 

[3] R. G. Bringle “Service Learning in 3-D: Democratic, Diversity, and Dialogue” in The role of 
Service-Learning in the construction of a global citizenship UNED P. Aramburuzabala, C. 
Ballesteros, J. García-Gutiérrez y P. Lázaro Editors, 2020. 

[4] R.G. Bringle and P.H. Clayton “Civic Education through Service Learning: what, how and why?” In 
Higher Education and Civil Engagement: Comparative Perspectives, ed. L.MacIraith, A. Lyons 
and R.Munk 101-24, New York: Palgrave Macmillan, 2012. 

[5] R.G. Bringle, J.A. Hatcher and T.W. Hahn “Introduction to research on Service Learning and 
student civil outcomes” IUPUI series on Service Learning Research Volume 3 Sterling, Virginia, 
2017.  

[6] J. Willis, J., A Framework for Task-Based Learning. Harlow. Essex: Longman, 1996. 

[7] The Danish Institute for Human Rights, The Human Rights Guide to the Sustainable Development 
Goals. Retrieved from URL https://sdg.humanrights.dk/en/goals-and-targets Accessed 22.09.2021 

[8] W. Grabe & F. Stoller “Reading and vocabulary development in a second language: A case study” 
in J. Coady & T. Huckin (eds.) Second Language Acquisition Cambridge University Press, 1997 
(p. 98-122).  

[9] M. Dueñas “A description of prototype models for content-based instruction in higher education”, 
2003 Online: http://www.publications.ub.es/revistes/bells12/PDF/art04.pdf Accessed 22.09.2021. 

[10] TED N. Vargas Gómez, Los objetivos para el desarrollo sostenible. Online: 
https://www.youtube.com/watch?v=LcSnHdmz-AA, Accessed 22.09.2021. 

[11] Canon’s Philosophy: Working Together in Harmony for the Common Good. An interview with 
Scott Millar https://hrdailyadvisor.blr.com/video/canons-philosophy-working-together-in-harmony-
for-the-common-good/ 2021 online, Accessed 22.09.2021. 

[12] A. Zaragoza, „La nube es de hormigón” en ABC, 24.07.2021 Retrieved from URL, 
https://www.abc.es/opinion/abci-aniceto-zaragoza-nube-hormigon-202104270006_noticia.html 
Accessed 22.09.2021. 

4653



 

 

[13] P. Aramburuzabala & R. Cerrillo "Ficha técnica para el diseño de un proyecto de aprendizaje-
servicio" Universidad Autónoma de Madrid. Revised by Subcomisión de la Comisión Técnica de 
ApS en las Universidades Públicas y el Ayuntamiento de Madrid. Technical Sheet facilitated in the 
course Aprendizaje-Servicio. Una Metodología Innovadora de Aprendizaje y Transformación 
Social. Imparted by ICE. Universidad Politécnica of Madrid, Madrid 2021. 

[14] McIver, W.J., W.F. Birdsall, M Rasmussen “The Internet and the right to communicate”, First 
Monday, Retrieved from URL: 
https://firstmonday.org/ojs/index.php/fm/article/download/1102/1022?, 2003.Accessed 22.09.2021 

4654



 

 

3D PRINTER IN CONCRETE IN ARCHITECTURE AND BUILDING 
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Abstract  
Three Dimensional Printing (3DP) has been introduced to the construction industry for over two 
decades until now, The advantages of concrete 3d printing compared to the methods used today are 
that it could be a quicker, more affordable, and more environmentally friendly manufacturing process.  
although, the scaling up of the technology currently has some difficulties like printing horizontal or 
cantilever structures and printing structures more than one floor. This research is finding a new 
process of reinforcing printed structures simultaneously while printing. This article reviews the main 
parameters affecting the performance of 3D printed concrete and discusses potential methods to 
enhance these properties. Methods investigated in this article include novel reinforcement material 
modification, rheology control, and process improvements. This article discusses the performance of 
structural elements produced by 3D Concrete Printing (3DCP) and the use of wire profiles into printed 
layers to holds up the printed structure until it dries, research areas to advance this technology in the 
building industry.  

Keywords: 3D printing, 3D printed in concrete, 3D printing in architecture, Fiber concrete, Reinforcing, 
Rheology, Additive Manufacturing, Wire profile. 

1 INTRODUCTION 
Construction is one of the largest sectors of the global economy, with construction-related spending at 
$10 trillion globally, equivalent to 13% of GDP. In the construction industry, similar rapid prototyping 
technology that does not use conventional form can be applied to meet the demand for free-formed 
structures that can provide aesthetic value and functionality. On the other hand, conventional 
formwork can increase construction costs and periods for various structures with complex shapes. At 
the same time, it has several advantages such as high strength, convenience, accuracy, good quality 
of surface roughness even recyclable reparable to the environment is an urgent and critical focus [1]. 

The Birth of the leading 3D Printing Technique was in the 1980s; Dr. Hideo Kodama describes a rapid 
prototyping technique like stereolithography 3D printing. Dr. Hideo Kodama is from the Nagoya 
Municipal Industrial Research Institute. It uses a laser to harden photopolymers in a vat. The laser 
builds up an object layer by layer, like how stereolithography 3D printing is done today. Unfortunately, 
Dr. Kodama could not commercialize the invention because the non-provisional patent was not filed 
within a year of the provisional patent. A provisional patent is a patent that describes the invention and 
gives the inventor one year to create the invention so that a non-provisional patent can be created (22) 

Additive Manufacturing (AM) technique for a robot-based build of large-scale concrete elements 
possibly proposes a new process of reinforcing printed structures simultaneously while printing. The 
technique Uses small wire profiles which are pushed into each layer, to make the connection with the 
layers beneath. It forms a grid of staples that support the overall structure during and after printing. It is 
excellent because the biggest problem in 3d printer is that it is not connected to each layer when 
Concrete coming in the nozzle, and the ability to merge structural reinforcement in both primary 
directions and enables printing of horizontal cantilevers towards vertical surfaces. The resulting gain of 
control for this adaptive fabrication process is illustrated through a case study to produce complex 
reinforced concrete components. There, its noetic implications are discussed, and an outlook for future 
work is given. 

Many building structures have been successfully printed using 3D Printing enhanced technology, 
some of which have even reached their actual applications. The 3D printed Concrete has an 
outstanding potential for practical applications, such as suitable housing construction in low-income 
countries, military bunkers while the soldiers fighting in wars, and complex constructions [1]. 

Types of 3D Printing Varieties of 3D printing technologies have been developed with the different 
function. According to ASTM Standard F2792 [14], ASTM catalogued 3D printing technologies into 
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seven groups, including the binding jetting, directed energy deposition, material extrusion, material 
jetting, powder bed fusion, sheet lamination and vat photopolymerization. There are no debates about 
which machine or technology function better because each of them has its targeted applications. 
Nowadays, 3D printing technologies are no longer limited to prototyping usage but are increasingly 
also being used for making variety of products [2]. 

Fused Deposition Printing (FDM) is an additive technique for molting, disposition, and modeling 
polymers. It is a technology that consists of depositing molten polymer on a flat base, layer by layer. 
The material, which is initially in a solid state stored in rolls, melts and is expelled through the nozzle in 
tiny threads that solidify as they take the shape of each layer. This is the most common technique 
when it comes to desktop 3D printers and home users. Although the results can be very good, they 
are not usually comparable with those offered by 3D printers by SLA, for example. The main 
advantage is that this technology has made 3D printing available to anyone with printers such as the 
CubeX, Prusa, or any RepRap printer [3].  

The extrusion construction method dominated the 3D printing construction market due to the high 
demand for concrete material in order to use in 3D printers to build constrictions. In this technique, the 
material is extruded from a nozzle mounted on a crane, gantry, or on a 6-axes robotic-arm to print a 
structure layer by layer. The extrusion-based technique is mainly employed for on-site construction 
applications and allows the usage of conventional construction. Based on material type, the 3D 
printing construction market has been segmented as follows Concrete, Metal, Composite, Others 
(Foam, Plastic, Gypsum, Geopolymer) [3].  

The development of cementitious material for 3DCP applications, as well as the rapid advancement of 
technology for digitalizing and automating the design and construction process, has been evidenced in 
the past few years. Among the various techniques used in 3DCP, the extrusion-based 3DCP is widely 
researched. The process of extrusion-based 3DCP includes [1] pumping the construction material; [4] 
extruding the material through a nozzle to create desired layer geometry; and [5] constructing the 
structure based on layer-by-layer additive process. The material is expected to have adequate 
workability and fluidity for effective and continuous pumping and extrusion through a nozzle without 
blockages and segregation during those stages. However, after extruding and depositing layers, the 
material should achieve adequate strength and enough stiffness to support its weight as well as the 
weight from the constructed top layers, without excessive deformation. Additionally, it is important to 
improve the bond strength between two consecutive layers to prevent frequent structural failure at the 
hardened state due to a weaker bond between two layers. Therefore, the rheology of the material is 
required to be actively controlled at various stages throughout the printing process [6]. 

2 METHODOLOGY 
This study uses software programs such as AutoCAD, MATLAB, or other up-to-date programs like 
Python. The following section contains a brief description of AutoCAD and MATLAB. To make CAD 
models; the software can create 2D and 3D models and drawings of constructions. The program also 
allows users to group or classified objects, which in this way the user can keep objects in a separate 
database for possible uses in the future. Moreover, this is also possible to change the object’s 
properties, such as size and shape. Then the model can be optimized by MATLAB which is the high-
performance language for technical computing. 

The first step is the preparation just before printing, when you design a 3D file of the object you want 
to print, to slice the 3D CAD model into a narrow, layer-by-layer print path on a set of z-plane 
generated based on printing layer height and to determine the extrudate geometry which complies the 
outer-surface shape for every point on the print path. Next, the target extrudate geometries are 
calculated by slicing the 3D CAD model with denser horizontal planes, and this process extract the 
detailed outer-surface shape information of the structure. Finally, the target extrudate geometry for 
each point on the print path is obtained. The extrudate geometries are then sent to the nozzle 
controller, which will adjust the nozzle outlet shape accordingly. 

In determining the optimized nozzle outlet shapes for the entire printing path, a MATLAB code referred 
to as “controller” is used. In this phase, a database is developed by, in the first place, tons of 
generated realistic nozzle geometries and their corresponding extrudate geometries. The generated 
nozzle geometries were filtered, so the saved nozzles have a similar cross-sectional area to the initial 
nozzle[9]. 
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The adhesion between two concrete layers at the interface has been reported to be governed by four 
main factors: mechanical interaction, chemical bond, intermolecular forces, and surface forces. For 
conventional cast concrete, Hui-Cai et al. proved by using Scanning Electron Microscopy (SEM) that 
the interface between two concretes cast at different times is composed of different microstructural 
phases. One of these phases is notably weaker than the other due to the relatively high content of 
calcium hydroxide crystals deposited at the interface. For 3D printing, the interfacial bond and 
consequently the mechanical behavior can be affected by material and manufacturing interdependent 
factors such as layer orientation, interlayer interval time, the height of the printing nozzle concerning 
the printing surface, rheology of the mix, and surface moisture content of the deposited concrete layer 
[7]. 

The second step is the actual printing process. I choose concrete for a residential or commercial 
construction project because it is excellent to ensure you are using a robust and durable material. With 
the uses of concrete that are possible, there are several ways to ensure your concrete has the right 
strength for the work. Concrete changes density when it sets, making it vulnerable to cracking. 
Concrete also can crack due to temperature changes or unevenly distributed weight or stress. When 
pouring concrete for driveways, floors, or foundations, two common ways to reinforce concrete are to 
use wire mesh or fibers. 

Wire mesh is a standard method to reinforce poured concrete. Automatically the wire mesh is laid 
down in length before the concrete gets poured. The wire mesh is one layer of a two-dimensional that 
runs along the length and width by punching the pouring of concrete, but not the height. During the 
process of pouring the concrete, When the concrete has been set around the wire mesh, the concrete 
will end up with a reinforcing material inside that helps prevent cracking during temperature changes 
and while the concrete is setting. 

Adding fibers to reinforce a ready-mix concrete solution, sometimes called “fiber mesh,” is a relatively 
new development in concrete pouring. Instead of laying down a wire mesh before the concrete is 
poured, using fiber mesh involves mixing different fibers such as glass, steel, synthetic fibers, or 
natural fibers. Fiber mesh reinforces concrete throughout the entire structure of the concrete rather 
than just one plane. This comprehensive reinforcement protects against cracking due to fluctuating 
temperatures and changing densities from setting, helps prevent water from bleeding out of the 
concrete, and gives the surface of the concrete a higher impact resistance. 

In addition to providing more thorough protection for your concrete pour, fiber mesh typically takes less 
time than wire mesh to use. This is because the wire mesh must be carefully measured to fit the size 
of the pour and needs to hold up at a certain level during the process of pouring. Conversely, fiber 
mesh can be added straight to the mix, removing the need for an extra step while pouring. As a result, 
fiber mesh is cost-effective since there is less time involved in pouring, and the material is used more 
efficiently. There has been concern among some contractors that the fiber mesh method can create a 
“hairy” finish due to some of the fibers protruding from the surface. However, this is only temporary 
since they are often laid down flat when the trowels flatten the surface of the concrete, and any fibers 
that still protrude are quickly worn down or burned off by the sun if outside. 

The third step is the finishing process. This step requires specific skills and materials. When the 
object is first printed, often it cannot be directly used, then the material chosen for the project will 
determine which printing methods are most suitable. 

3 LITERATURE REVIEW 
In this part of the research, a summary of the results of studies conducted on the articles of 
researchers and scholars in the fields close to the subject of the article was summarized in the 
following: 

3.1 Advantages and benefits 3D printing  
The geometric complexity offered by 3DP enables the design of freeform building elements that are 
impossible or unfeasible to produce with other techniques [15]. This paves the way for a much higher 
degree of customization at no extra cost and enables unprecedented architectural details at a building 
scale [16]. In addition, F3DP can extend the geometric design space of modular foam elements under 
light to moderate structural loads such as boards, blocks, and sandwich elements and make them 
suitable for a broader range of architectural freeform envelopes. Especially construction projects with 
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smaller quantities of custom foam elements can significantly benefit from the cost-efficiency of this 
approach.  

Another difference of 3DP to conventional application techniques is that geometric freedom allows 
design building elements with well-established computational optimization processes that result in 
intricate shapes. A common type of optimization in manufacturing is topology optimization [17]. In this 
approach, the material distribution in given design space with defined loads can be optimized for 
specific goals such as minimizing weight and maximizing stiffness. Key algorithms to achieve this have 
been discussed [18], and their suitability for AM is critically evaluated [19].  

The potential of combining of large-scale 3DP for construction has been demonstrated by 
manufacturing the mold for an optimized geometrically complex concrete slab with binder jet printing 
and resulted in 70% less concrete when compared to a conventional slab geometry [20]. Another 
project showed the applicability of a segmented girder structure directly fabricated using concrete 3DP 
[21]. F3DP would enable innovative building elements with optimized shapes which are lighter and 
more material efficient. Specifically, for F3DP an approach could be followed that uses multi-material 
with simultaneous thermal and structural optimization [22].  

Furthermore, 3DP facilitates the integration of subsystems through geometric complexity without extra 
cost. Interface details, distribution channels, and complex internal patterns can be easily provided for 
HVAC, water, lighting, fire prevention, and other networked systems. Thus, using F3DP, building 
elements in the thermal envelop and lightweight interior partitions can be manufactured with a higher 
degree of functional integration than conventional techniques, which rely on standardization.  

Another critical advantage 3DP offers to construction is associated with the absence of any formwork. 
This plays a vital role in concrete structures, where formwork can result in 35–60% of the total cost of 
concrete work [23]. Most importantly, concrete formwork is almost always made of foam for 
geometrically complex building elements because it is easily machinable. Therefore, the resulting 
amounts of waste from conventional subtractive machining processes can be avoided using F3DP for 
formwork production.  

As the last point of great relevance, 3DP is an automation approach that can increase labor and cost 
efficiency and improve workers' safety [24]. The evaluation of the cost-effectiveness of AM is a 
complex assessment since it also needs to account for comprehensive supply chain effects such as 
inventory and transportation costs [25]. However, a shortened supply chain and production on demand 
are significant in construction with limited lot sizes of building elements and production requirements 
unique to every project. In this case, F3DP can create added value in construction by manufacturing 
high-quality bespoke products, which are impossible with any other technique. 

3.2 Rheology requirements  
These rheology requirements have restrictions on workability and compaction [26,27], which causes 
detrimental effects on the material properties due to poor compaction of concrete mix. Furthermore, 
current 3DCP technology needs to identify high-performing printable cementitious materials [28] 
considering the need for higher strength and rapid hardening properties. Recently, some research 
studies have explored some suitable printable materials for construction such as rapid-hardening 
Portland cement, calcium aluminate cement, fiber-reinforced mortar, slag-based geopolymer, 
composite plaster and clay-like materials [29,30,31]. However, there are still limitations to employing 
3DCP to building construction, which are lack of understanding on control of shrinkage, poor bonding 
between layers, difficulties in reinforcing, and durability. Also, limited research data are publicly 
available on physical and mechanical properties of elements by 3DCP, as this is new to the 
construction industry. In addition, there are no defined standards and regulation for 3DCP, which are 
vital for structural engineers, certifiers, designers, and architects. There is also no conclusive evidence 
for the structural and fire performance of printed elements which is important for the performance-
based design approach. These issues hinder the growth of 3DCP applications in the construction 
industry and getting it into the code of practices.  

Material properties of printed concrete are often inferior to mould casting [32]. Therefore, the 
performance of 3DCP structural element can be inferior to elements made using traditional methods. 
Even though adding reinforcement is a solution, it remains difficult because adding inlayer and across 
layer, reinforcement requires modifications to the nozzle and reinforcement height is limited by the 
nozzle height. Adding fibers reinforcement also has limitations due to workability issues since a higher 
percentage of fibers can reduce the strength as well as can clog the nozzle [33]. Therefore, 3DCP 
needs methods to improve material properties and reinforcing methods so that structural element can 
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satisfy performance requirements. There are some studies, which investigated methods to enhance 
material properties, inter-layer bonding strength and shrinkage control of 3DCP [31,33]. These studies 
suggested that different nozzles designs, efficient curing methods, using fiber and steel reinforcement, 
appropriate mix design, using high-performance concrete, and additives such as fly ash, slags and 
superplasticizers will improve the physical and mechanical properties. This article aims to provide a 
comprehensive review of 3DCP manufacturing techniques, materials utilized and their strength, and 
enhancement methods suitable for the building construction. This article also presented the structural 
performance of elements produced and potential areas to be improved within the 3DCP technology.  

 
Fig. 1. Tetrahedral model of 3D printed concrete, analogous to silica tetrahedral, showing interdependence 

among parameters affecting 3D concrete printing. D. Heras Murcia et al. / Construction and Building 
Materials 262 (2020). 

3.3 Reinforcement for 3D printed concrete 
Concrete is a quasi-brittle material which is strong in compression but weak in tension and flexure. 
Traditionally, concrete is reinforced with steel bars, meshes and stirrups to increase the tensile, shear, 
and flexural capacity. Steel reinforcement also improves ductility, which is vital to forewarn the 
structural failure and dissipate energy while undergoing large cyclic deformation in seismic events. 
Therefore, 3DCP structural elements must be reinforced to increase flexural, shear and tensile 
capacity. Also, longitudinal, and lateral reinforcement improve the ductility. The ductility forewarns the 
failure through the ability to undergo large deformation and resist earthquakes by dissipating the 
energy in hysteresis cycles. However, providing longitudinal reinforcement and confining stirrups to 
carry shear, torsional loading and to increase ductility are major challenges for 3DCP. Use of high-
strength printing materials will further intensify the ductility issue because ductility decreases with the 
increase of strength. Therefore, 3DCP required novel reinforcement techniques to improve the ductility 
so that it can be used in earthquake-prone areas. Installing reinforcement in 3DCP is difficult because 
the printing process requires a clear space above the layer being extruded to allow for the movement 
of the machine head. This limitation can be overcome by either installing reinforcement before or after 
the printing or including the reinforcing cable, mesh, and fiber as part of the concrete extrusion or 
printing the reinforcement step-by-step at the same time. Also, post-tensioning techniques can be 
used to reduce the required tensile strength of the 3DCP structure, which reduces the required 
reinforcement. [8] 

3.4 Pre- and post-installed reinforcement methods 
Pre- and post-installed reinforcement methods are commonly used for large scale 3DCP structures. 
Considering the current drawbacks in technology to print or install reinforcement simultaneously with 
concrete printing, reinforcement has been placed before or after the printing of the structure. For 
instant HuaShang Tengda Ltd [8] who manufactured large scale, 3D printing buildings have 
preinstalled the reinforcement in vertical and horizontal directions. Thereafter, the concrete was 
printed, as shown in Fig. 2.  using two nozzles in each side. However, this method must be further 
improved for vertical elements with multiple layers of reinforcement and horizontal elements. Post-
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installation of reinforcement has also been attempted by researchers [32]. In this process, suitable 
holes were created by avoiding printing material in the area and left behind to install reinforcement. 
Thereafter, the reinforcement is placed and grouted. This method overcomes the poor bonding 
between reinforcement and the mortar/concrete compared to pre-installed reinforcement. External 
confining methods such as wrapping glass or carbon fabric can be used to confine the printed material 
to increase the ductility and capacity. Besides, void forming during 3D printing can be used to post-
tensioning the structural system and reduce the tensile stresses. Salet et al. designed a 3D printed 
bridge which was reinforced by a series of pre-tensioned cables after printing. By maintaining the level 
of compressive stress, the bridge is never under tension, and the external nature of the reinforcements 
means they can be re-tensioned in the future. (8) 

 
Fig. 2: Pre-install reinforcement and 3D concrete printing. 

3.5 Fiber reinforcement method 
Fiber-reinforced concrete is widely used in the construction industry and has many applications 
including tunnels, facade, and bridges. Fibers increase the flexural and tensile strength of concrete. 
For instance, UHPFRC can achieve flexural strength of 60 MPa and tensile strength of 15 MPa, which 
is almost two-fold of UHPC [34,35]. Thus, precast UHPFRC is used for bridge girders, tunnels, and 
wind turbine structures with a minimum of no use of reinforcement bars [36]. Adding fiber improves the 
area under the descending branch of stress–strain curves of concrete and it increases the material 
ductility and fracture energy; thus, forewarns failure and resist earthquakes [37]. 

Short fibers can be extruded through the nozzle without causing clogging. Thus, fiber reinforcement 
can be simply integrated into 3DCP. By using carbon fibers with lengths in a range of 3–6 mm, the 
strength of extruded concrete was increased up to 300% in some cases [38,39]. Flexural strength of 
30 MPa and compressive strength of 80 MPa were achieved using carbon fibers. Hambach and 
Volkmer [8] tested the impact of reinforcing fibers made from glass, basalt, and carbon fiber. Their 
study found that compressive strength tests showed minor effects by the fiber material. However, 
Hambach and Volkmer [39] noted that adding carbon-fiber significantly increased the flexural strength, 
from 10 MPa to 30 MPa compared to sample with no fibers. Whilst, glass and basalt fibers did not 
show the same level of improvement. This was due to the low Young’s modulus values of glass and 
basalt materials. Samples with glass and basalt fibers exhibited cracking behavior, while those 
reinforced with carbon fibers did not show cracking behavior. Shakor et al. [40] investigated the impact 
of adding Polypropylene (PP) fibers on mechanical strength of 3DCP. They reported a 30% increase 
of compressive strength for specimens with PP reinforcement at a percentage of 1% by volume. Their 
study also tested flexural strength using a three-point bending test for samples with varying numbers 
of printed layers. PP fiber reinforcement was shown to improve flexural strength in all samples, 
although the degree of improvement varied with the number of printed layers. However, Nematollahi et 
al. reported that adding PP fiber caused a minor reduction in interlayer bonding though it increased 
flexural strength. The study showed that adding fiber reinforcement parallel to the concrete filament 
increases the compressive strength in the extrusion direction only. [8] Panda et al. [41] tested the 
impact of varying length of short glass fiber, and its percentage in the mix, on mechanical 
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performance. Their study found that the addition of glass fibers showed no significant improvement in 
compressive strength but noticeably improved flexural strength. Another study by Bos et al. [31] 
investigated the use of short steel fibers as reinforcement. Their study also reported a significant 
increase, up to 500% in flexural strength by using steel fibers. The post peak behavior of the 
reinforced printed filaments was characterized as being strongly strain-softening compared to no-fiber 
specimens. Therefore, significant improvement in fracture energy and ductility was observed in the 
stress-strain curves. 

The application of fibers in the 3DCP is limited to 1–3% to avoid issues relating to pumping, clogging, 
segregation and non-uniform distribution. Adding fibers to increase the compressive strength of 3DCP 
creates low workability mixes due to the higher ratio of fibers and thus creates lower compressive 
strength. Thus, using fibers as a reinforcement in 3DCP is a major drawback of fiber reinforced 
concrete because, in steel-reinforced concrete designs, the compressive capacity can be increased 
adding steel reinforcement. However, that issue can be overcome by combining fibers with high 
strength or ultra-high-strength concrete-similar to UHPFRC. 

Improvement in ductility and fracture energy is an important characteristic of fiber reinforced concrete. 
Steel and Polypropylene fibers can undergo large deformation and increase the material ductility of 
concrete compared to brittle fibers such as glass, carbon, and basalt. Therefore, capturing the 
improvement of ductility due to different fibers using stress-strain curves is vital to evaluate the 
feasibility of fiber reinforced 3DCP for structural applications. [8] 

3.6 Methods of Reinforcement 

3.6.1 In layer reinforcement 
Another method of reinforcing 3DCP is to feed reinforcing cable into the extrudate like techniques 
already used in conventional 3D printing. The method embeds the reinforcement element within the 
layer while printing. This type of reinforcement is parallel to the printing direction, and it is called in-
layer reinforcement. Bos et al. used a modified printer head, which embedded with a Reinforcement 
Entraining Device (RED) that allows the introduction of a reinforcement medium to the concrete 
filament. The concept of the RED consists of rotating spool feeding the reinforcement into the printing 
head, where it is introduced in the concrete filament so that an integrated concrete with reinforcement 
filament leaves the print nozzle together. This reinforcement medium needs to meet the specific 
printability requirement, in addition to conventional reinforcing properties. Most importantly, the cross-
section bending stiffness needs to be as low as possible so that it is flexible to pass through the print 
devices and allow it to follow all 3D freeform lines that can be produced with the concrete filament. The 
use of steel cable for reinforcement has been shown to improve tensile strength significantly by up to 
290%. This method can provide higher tensile strength compared to fiber reinforcement methods. This 
embedded reinforcement cable can potentially increase compressive strength in filament direction. [8] 

3.6.2 Across the layer reinforcement  
Vertical reinforcement across the layers is required to carry axial loads due to gravity, as well as shear 
and flexure due to lateral loadings such as wind and earthquakes. As highlighted previously, stirrups 
or similar mechanisms may require tying the across layer reinforcement in the vertical direction and 
confine the concrete. Therefore, reinforcing the vertical direction and an alternative to stirrups is vital in 
3DCP to use as structural applications. This required space above the printing surface to facilitate the 
nozzle movement without obstructed by reinforcement. This is a major limitation to provide the 
reinforcement in 3DCP and it can be achieved by modifying nozzles design as showed in Fig. 3 [33]. A 
void is introduced in the middle of the nozzle to provide space for reinforcement to pass through while 
the nozzle extrudes concrete either side of the reinforcement. However, due to low workability of the 
printed material, the reinforcement may not be cover well, which leads to lower bonding stress and can 
cause durability issues. Merchment et al. [33] suggested a modified design towards embedding 
reinforcement vertically within the nozzle to overcome the issue. Height of reinforcement will be 
decided by the height of the nozzle head. A lapping reinforcement is proposed by researchers [33] as 
a potential solution to reduce the height of the nozzle.  
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Fig. 3: Reinforcing across layers. 

3.6.3 Printing steel reinforcement 
Simultaneous printing of steel reinforcement with 3DCPis the promising method since it requires no 
additional preparation beyond or before printing. The most common 3D printing technique for metal is 
powder bed fusion (PBF) which material is fused using thermal energy using a laser of electron beam. 
However, an inert atmosphere or vacuum is required to avoid oxidization of metal. Thus, bed size is 
limited and require a tightly controlled environment which is not desirable to 3DCP. Direct Energy 
Deposition (DED) methods which metallic powder of wire being fed directly into a high energy source 
such as laser or electron beam can be used to print reinforcement. Wire and Arc Additive 
Manufacturing (WAAM) is a DED technique which uses arc welding tools and wire to print metals. 
Also, Cold Spray Additive Manufacturing (CSAM) [42,43]. 

3.6.4 External reinforcing methods 
The strength and ductility of concrete may also be improved by external strengthening and confining 
methods with Fibre Reinforced Polymer (FRP) wraps [44]. FRP wraps made of glass, basalt and 
carbon is an alternative material to strengthening traditional and 3DCP structural and non-structural 
elements. This is mainly due to the high strength-to-weight ratio, good insulation character and 
excellent corrosion resistance material behaviour of FRP [35,46]. A study by Feng et al. [49] 
strengthened on the 3D printed column and beam by FRP wraps. The results showed that the 
maximum compression load of an FRP reinforced column was increased by 1427–1792% compared 
to that of from the unreinforced column. also illustrates that strengthening the 3DCP column with FRP 
changed the failure mode from brittle to ductile [48]. A 3D printed concrete beam strengthened by FRP 
also increase the maximum load and the deflection at the midpoint by between 179 and 604% and 40–
225%, respectively. The failure mode of 3DCP beam also changed from brittle flexural failure to less 
brittle shear failure and crushing failure when it is strengthened by FRP [47]. These maximum loads 
increase, and failure mode changes indicate that the structural and mechanical behaviour of 3D 
printed concrete elements can be improved by using FRP reinforcements. However, these maximum 
loads increase, and failure mode vary with the type of FRP used as well as the loading direction.  

3.6.5 Increasing the bond strength of reinforcement and fibres 
Due to higher porosity, the lower compressive strength of printed concrete (relative to vibrated mould 
cast concrete), and poor compaction, the bond strength of reinforcement between printed concrete 
can be lower. In such instance, a higher anchorage length may be required to achieve yield strength of 
reinforcement. Also, fibre reinforcement may not yield and will not be effectively performed within the 
mix due to the poor bond. Therefore, improving the bond strength of reinforcement is vital for effective 
use of reinforcement and fibres. Modifying the surface of reinforcing elements help to improve the 
bond strength, Farina et al. [48] modified the fibre geometry using 3D printing with a higher surface 
roughness to increase interfacial bonding. They concluded that bond strength is enhanced due to 
higher surface roughness, and it increases the flexural and shear capacity. If reinforcement is printed 
simultaneously with concrete, modifying surface roughness around anchorage length will increase the 
bonding strength and lower the required anchorage length. This will ensure the between interlayers will 
reduce the material strength and overall strength of printed element will be less than the strength of a 
printed layer. Therefore, having a strong bond between layers is desirable to achieve approximately 
uniform and higher properties in orthogonal directions. 
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4 CONCLUSION 
3D concrete printing (3DCP) has numerous benefits include improved geometrical freedom, safer in 
construction, formwork and mould free manufacturing, and reduced construction time, labour, cost, 
and waste. Despite these advantages of 3DCP, this method also needs to be improved in terms of 
competing rheological requirements, weak interlayer bonding, structural performance, and material 
properties, before it can be fully employed in the construction. A comprehensive review is provided on 
the main parameters affecting the performance of 3D printed concrete, model designs with 
construction software, AutoCAD, or other programs, and it also analyzes every section by a program 
like MATLAB, error reduction, and environmental aspects. Quality of the final printed structure is 
significantly affected by the properties of fresh Concrete must possess suitable workability in order to 
be extruded through an extruder head (printability), maintain its shape once deposited and not 
collapse under the load of subsequent layers (buildability). Even the research aspires towards this 
classification through the use of parametric modeling tools, analytic software, quantitative and 
qualitative analysis. 

For reinforced concrete elements a proposal for a new process of reinforcing printed structures 
simultaneously while printing is presented. Using wire profiles that are pushed into each layer, 
connecting it with the layers and to hold up the printed structure until it dries, and intends to find a way 
to increase the quality of concrete with types of fiber. It forms a grid of staples that support the overall 
structural during and after printing. It will be an excellent technique because the biggest problem in 3D 
printer it is not connected to each layer when concrete coming out in the nozzle and the ability to 
merge structural reinforcement. Then it will be later tested against different properties to assess its 
validity compared to current procedures. 
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INCIDENCE OF THE COVID 19 CONTINGENCY ON STUDENTS AT A 
PUBLIC UNIVERSITY WHO START ENGINEERING STUDIES: 

PERFORMANCE IN MATHEMATICS 

G. Pulido-Rodríguez, R. López-Bautista, I. Gutiérrez-Rodríguez 
Universidad Autónoma Metropolitana Unidad Azcapotzalco (MEXICO) 

Abstract 
In México City, during the last years, the authors have been analysing the terminal efficiency of students 
in the first courses of mathematics for engineering at the Universidad Autonoma Metropolitana Unidad 
Azcapotzalco, as well as the performance of these students in each of the subjects: pre-calculus, 
differential calculus, integral calculus, and differential equations. The results have been disappointing. 
On the other hand, the time it takes for students to complete the chain of subjects in the common core 
of engineering has been longer than expected, putting the completion of their studies at risk. In February 
2019, a strike broke out at the university that paralyzed activities for more than three months, affecting 
the life project of the students who were enrolled. The school calendar of the university was adjusted. 
On Monday, March 23, 2020, the contingency period for COVID19 began in Mexico City. The university 
decided to record only passing grades and not consider the number of failed attempts to accredit a 
subject, which could affect the academic history of each student as a measure to mitigate student stress. 
After more than a year of activities in this modality, still under the threat of the pandemic, the analysis of 
the school results was carried out, with surprising findings in the performance of the students. 

Keywords: Assessment, Distance Learning, scholar achievement, terminal efficiency. 

1 INTRODUCTION  
The Universidad Autonoma Metropolitana (UAM) is a public institution, created in 1974, which has five 
campuses called Unidades. At the Unidad Azcapotzalco (UAM-A) ten engineering majors are taught, 
which have a common block of compulsory Physics, Chemistry and Mathematics subjects. 

In 2019, the UAM had to face a prolonged interruption of activities due to a strike. Everything was 
rescheduled after the arrangement between the authorities and the workers' union, which brings 
together academics and administrative workers. 

The 2019 work reschedule placed final exams in the third week of March 2020, just before the 
declaration of contingency due to COVID19 in Mexico, which forced the suspension of all non-essential 
activity in the country for undefined time. Only the second-round exams were pending. The UAM started 
its Emerging Remote Teaching Project (Proyecto Emergente de Enseñanza Remota, PEER) [1] with 
the application of the exams that were pending, asking the synods to communicate via e-mail to their 
students the way in which the exam would be evaluated during the first week of May 2020. The first 
quarter of 2020 began on May 11, after the re-enrolment of students to their courses during the previous 
week. All university work in 2020 and 2021 has been carried out online. 

One of the first concerns of academics at the UAM-A was about the consequences that would occur in 
students, first, in their academic achievement and then, in the time it would take to complete their 
studies, since two circumstances were combining: one prolonged strike from the previous year and a 
new way of approaching the university. It was also mentioned that there would possibly be a large 
dropout. 

As happened in [2] with civil engineering students, “good-achieving students during the face-to-face 
stage of the semester performed well during the distance-learning phase, whereas low-achieving 
students became more affected”, something was expected at UAM-A. 

This paper seeks to find out how distance work has affected students, since performance in mathematics 
subjects and the time that students take to take compulsory mathematics subject chains have been 
studied at other times, as can be seen in [3].  
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2 METHODOLOGY 
For this work, the grade records of the students enrolled since 2012 were considered, when all the 
subjects Pre-Calculus (PC), Differential Calculus (DC), Integral Calculus (IC), Differential Equations 
(DE) were taught for the first time, information provided by the Office of School Systems of the UAM-A. 
In the last quarter of 2011, there was a change in study plans and programs, establishing the chain of 
subjects and one remedial subject: mathematics workshop. This subject was supposed to receive students 
who had not passed a diagnostic test in mathematics. Recently, such a subject was withdrawn from the 
curriculum. Studies have been made about the goodness of this workshop in [4], which was taught for the 
first time in the autumn quarter of 2008, as mentioned in [5], where the Workshop is monitored from its 
inception until 2014. 

The data corresponding to the years 2012 to 2019 had registered the total of enrolled students and the 
non-passing grades were included. On the other hand, the data for the year 2020 do not include the initial 
number of enrolled students and the non-approving grades are not registered, due to the University's 
policy, which seeks to reduce stress and uncertainty in the students, providing that, if they had a situation 
complicated and did not achieve passing results, did not have problems in their academic career. 

In this work we will analyze how the academic performance was given in the compulsory subjects of 
mathematics for the General Core of Subjects in contrast to the results of the previous years and the 
time in which the engineering students finished the series of four subjects will be evaluated. 

This study was made considering the chain of four compulsory subjects that have remained in force from 
2012 to the present, due to the change carried out during 2020 in the engineering curricula when the 
mathematics workshop was withdrawn. When there is a change in the curriculum, the academic histories of 
active students are reorganized, as there cannot be more than one version of the curriculum for each degree. 

From the point of view of the authors, the withdrawal of the remedial subject Mathematics Workshop 
affects the performance of the students, because when the diagnostic test was applied to the newly 
admitted population, the vast majority had to take it because only some students they were ready to 
enter to Pre-Calculus in their first term. 

One of the arguments mentioned for the change was that the Workshop was initially thought of as a 
preparation in arithmetic, algebra, geometry, trigonometry, analytical geometry to solve the lack skill solving 
problem for novice students, although it may have become an obstacle for engineering students, ultimately. 

3 RESULTS 
We separated the records by year and by compulsory mathematics subject from 2012 to 2019, where 
university activities were face-to-face.  

Table 1 shows that in all compulsory mathematics subjects there was an increase in the number of 
students approved during 2020 compared to the previous ones. The bar graph that corresponds to the 
data of approved students in each year can be seen in Figure 1. 

On the other hand, the students who has accredited DE completed the sequence of compulsory subjects in 
Calculus for Engineering. The calculation of the number of quarters that it took each student to finish this set 
was carried out, to evaluate how the magnitude of those times was for those who finished DE in the classroom 
years and how for those who did it in the year 2020 at a distance. The bar graph showing the number of 
students who completed the sequence of compulsory engineering mathematics subjects in two or fewer 
years is shown in Figure 2. The maximum number of students who achieved this goal occurred in 2020. 

Cases are presented where students take several years to complete their compulsory mathematics block. 
Such situations are not considered in this study. 
The numbers obtained now are remarkable, since in all the compulsory subjects of mathematics there 
were a greater number of passes during the distance activities than in the times of face-to-face activities. 
There is also an improvement in the number of quarters that students have dedicated to pass DE, the 
terminal subject of this group. 
The questions now are: do the numbers reflect better performance? Is it possible that students now spend 
more time on their learning activities? 

In academic conversations it is mentioned that one of the most frequent problems during distance 
activities is that, if there is only one exam model, it invariably happens that the exam answers are very 
similar, if not identical. The errors are the same as those on most student answer sheets. 
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As is known from the news around the world, universities were forced to change from a face-to-face 
model to one of distance learning. The change was forced for both students and teachers. In [6] an 
experiment is mentioned to motivate the "permanent involvement in the learning process of students 
who did not have online learning experience". 

As a confirmation of what was found in this work, it is stated in [7] that "The results show that there is a 
significant positive effect of COVID-19 confinement on student performance". It is also stated that the 
fact of being confined by COVID-19 changed the learning strategies of the students to incline them 
towards a more continuous habit, improving their efficiency”, and it is noted that there was “an 
improvement in their learning performance”. 

The quality and reliability of the internet connection and the process of adaptation to contingency conditions 
were reported as disadvantages in [8], where an empirical investigation was carried out to determine how 
the pandemic affected academic performance in an Egyptian university. The professors said they did well 
with the institutional support of expanding the investment in bandwidth and purchasing e-learning tool 
licenses; there were complaints about work overload and interference of work in family life. Here there was 
no difference between academic performance in face-to-face format and that obtained online. 

Table 1. Number of students approved per year in compulsory mathematics subjects. 

Year Pre-calculus Differential 
Calculus 

Integral  
Calculus 

Differential 
Equations 

2012 1051 662 719 677 
2013 839 774 668 713 
2014 953 721 809 730 
2015 711 728 642 541 
2016 673 556 561 577 
2017 786 586 558 591 
2018 839 662 590 345 
2019 996 810 697 600 
2020 1722 1290 875 735 

 
Figure 1. Approved students per year in compulsory mathematics for engineering. 
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Figure 2. Bar graph with the number of students who completed the sequence of  

calculus subjects in two years or less. 

4 CONCLUSIONS 
The performance of the students in all the calculus subjects was better during the year in which they 
were held remotely than in the years of classroom activities from 2012 to 2019. 

There is an improvement in the time that students spend to accredit the chain of calculation subjects in 
students who passed DE during 2020 compared to those who did during the years 2012 to 2019. 

According to what was found in this work, there was indeed an improvement in the academic 
performance of the students who passed the calculation course chain during the contingency period that 
has been in force since March 2020 to date. 

The authors consider that data show that there are good results after a complicated situation. 
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Abstract 
Media production has changed due to digitization, and the coronavirus COVID-19 pandemic has brought 
additional challenges for the entire production process. Media providers need to find new ways to grab 
the recipient’s attention. On the one hand, the quality of the media content will be decisive, and media 
producers have less time and resources than before. On the other hand, media education has to adapt 
to these challenges and at the same time find solutions to ensure the competence development of the 
students – competencies such as problem-solving, socially interactive teamwork, and ICT skills will be 
of decisive importance for managers and academic professions. 

In our previous research and seminars, the focus was on digital pre- and post-processing [1, 2] of stories 
that were as simple and dramaturgically realistic as possible. During the coronavirus pandemic, the 
filming had to be didactically and narrative prepared in such a way that it could be carried out by the 
students themselves during lockdowns and in some cases even by the protagonists. Therefore, the 
students focused on narratives that enabled them to work mostly individually – either in the form of 
reports, documentaries, or advertising and image films with “groups” of one person. Usually, the film 
originally had been based on a complex setting and also on the interplay of several characters or 
protagonists, which has affected the process of filmmaking and the expansion of learning skills in times 
of the coronavirus pandemic. 

In pre-production, a lot of effort was put into advising students on telling a simple story that can be filmed 
in individual steps, and later assembling the individual sequences together into a film. Therefore, the 
online courses had to minimize risks prior to production to avoid major problems during film shooting. 
However, during the shooting no help was given by teachers and / or their fellow students. In this context, 
our applied research aims at solutions making the process flexible with regard to the location and the 
personal determinants of the shooting, but still guaranteeing the didactic support for students who are 
usually inexperienced in filmmaking. A major obstacle so far has been the lack of communication during 
shooting, and it has been a challenge to support the students in this demanding step of the filming 
process. The use of digital communication is the key here in order to prepare the students for later 
professional practice of appropriate quality during the development as well as during the shooting and 
post-production of a film [2]. 

Our paper shows how this adapted digital learning module for Bachelor students in "Media 
Management" can be developed, implemented, and evaluated. The research is based on our experience 
with the "Audiovisual Film Production" module, which took place fully online at the bbw University of 
Applied Sciences Berlin and the DIPLOMA University of North Hesse between March and October 2021 
due to the ongoing coronavirus pandemic. The pronounced learning effect and the positive feedback 
from the students show the need for innovative multi-method teaching approaches that are combined 
with digital toolsto promote creative, methodical, social, and functional skills in times of digital 
transformation and under the premise of an ‘isolated film production’. 

Keywords: Media Creation, Film Production, Higher and Further Education, Blended Learning. 

1 THE RAPIDLY EVOLVING WORLD OF WORK REQUIRES A RANGE OF 
FUTURE-ORIENTED SKILLS 

Modern digital and virtual forms of work have been the focus of research not only since the pandemic. 
For example, the importance of teleworking has increased slightly in the last decade, and the outbreak 
of COVID-19 has accelerated this [3]. To be successful in this environment, digital literacy or a basic set 
of digital skills is required [4]. The demand for these skills has been steadily rising over the last years 
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but is still insufficient at the presence [3]. For example, 61 million people lack sufficient literacy and 
digital skills and are therefore at risk of unemployment, social exclusion, and poverty in the EU [5]. 

On the other hand, media competence or media literacy represent key qualities of an individual in her/his 
preparation for effective self-realisation in today’s dynamic information and mediatised society. Without 
appropriate competencies, one will not be able to succeed in this environment [6]. Moreover, a strong 
skill set enables people to adapt to unforeseen changes in the world of work [5].  

According to the World Economic Forum’s Future of Jobs Report 2020 [7], “analytical thinking, creativity, 
and flexibility will be among the most sought-after skills” [8, p. 26] in the next years. Above all, the two 
competences creativity and flexibility can be significantly improved by the creative filmmaking process. 
To develop these digital and media skills among students, appropriate offerings are needed in academic 
education [6]. 

The same applies to changing demands on leadership. For example, with increasing flexible team 
constellations in the future, significantly more employees than today will regularly assume responsibility 
in situational and lateral leadership contexts [9]. Through diverse remote communication channels, 
future leaders must motivate and enable their employees or team members as mentors and facilitators 
to perform their tasks as well as possible [10]. With respect to academic professions in general, 
teamwork, independence, and teaching are considered to play a key role for working in multi-disciplinary 
networks [11] which are getting more and more common in the media industry [12]. 

It is also important that universities and teaching staff constantly reflect on their own academic offerings 
and adapt them in terms of content, technology, and didactics to the modern requirements of the media 
industry and the general labor market [1, 2]. In terms of lifelong learning, this process is also essential 
for academic staff to have modern and relevant teaching products in their own portfolios [4, 13]. In terms 
of modern learning and the creative media production process, our goal with the module presented here 
is to develop as many of the listed competencies in students as possible. In addition, our own learning 
process is to be presented and reflected. 

2 THE ADAPTION OF THE MODULE “AUDIOVISUAL FILM PRODUCTION” 
The online module “Audiovisual Film Production” has already been presented at two conferences: While 
at EDUlearn 2020 we basically laid out the concept of a hybrid module that intended online contact with 
the students during the phases of pre- and post-production and real-life face to face meeting for the 
shooting itself [1], this concept soon had become redundant due to the Coronavirus pandemic and the 
following measures. We were forced to switch to a full online course. This meant significant changes 
especially for the development of the film ideas that we presented at the INTED in 2021 [2]. To enable 
the students to shoot on their own, without any major help, we have demonstrated that concentration 
on functional stories is essential during the development of the film idea. The story had to be “easy” to 
enable all students, which partly had no filming experience, to shoot on their own, without further 
assistance by the teachers or fellow students. 
Although we have shown that a blended production module can be implemented and a focus on story-
development is essential to provide a task that students can perform independently, we have also 
learned that an independent and solitary shooting might still provide major obstacles. While a learning 
module does usually not have the resources to accomplish a full online production [14], a direct contact 
by easy means can give the students assistance. Subsequently in a third step of the online production, 
we concentrated on giving substantial assistance on a simple communicative level. The use of digital 
communication is the key here in order to prepare the students for later professional practice both during 
the development as well as during the shooting and post-production of a film [2].  

Tools of communication can be the same online platforms for video conferences (e.g., Zoom, Adobe 
Connect, MS Teams, Cisco WebEx, Google Meet, Skype, etc.) that are used in the pre-production 
process. Moreover, smartphones might serve the purpose as well. When "visiting" the shooting on the 
Internet, we found the following three obstacles where direct communication proved to be very useful: 

1 Film language and technical implementation of a scene with regard to the setting of the scene 
design, the image structure, light and sound as well as camera. 

2 The assistance with storytelling and best practice examples for directing a scene or sequence. 
3 Effective implementation of the scene in terms of the acting / performance or communication with 

the protagonists in terms of interview technique and an emotional capture of this scene. 
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2.1 Set up the Selection of the Suitable Setting and Scene 
"Filming is above all a creative, artistic activity" [14, p.11]. In order to be able to develop their creative 
potential in a film project, students need a certain number of film-relevant skills on a technical, film-
language, and narrative level. A previous insight from the online virtual film production has been that 
even a simple story can prove hard to be staged by a film amateur. The students often do not have any 
competences in setting up a scene, light, sound, and to use the camera equipment correctly. For 
teachers to support the student team in the filming development process during pandemic times, the 
setting and production design must be checked for the following criteria (as shown in figure 1): 

• Selection of the location: what happens at the location and which pictures can be captured? After 
a detailed discussion and further development of the treatment or storyboard, a suitable location 
including scene or sequence for the live online support can be found with the development of the 
shooting schedule. 

• It is also necessary to check which technical film equipment is available: is it being filmed with a 
DSLR (Digital Single Lens Reflex), a compact camera, a camcorder, or a smartphone? 

• What additional equipment is available: tripod, gimbal, drone, etc.? And how can the camera 
movement support the cinematic shots aesthetically and in the flow of their story? 

• Which audio technology is used for recording: external directional microphone, radio link, 
handheld microphone, etc.? What is the atmosphere like at the location? Original sounds, 
background noise? Is music used as a dramaturgical element? [14] 

• Are additional light sources necessary (especially indoors)? 3-point lighting: guide light, 
brightening with fill light, highlight light [15]. 

 
Figure 1: Overview of film equipment and technical devices such as notebooks and smartphones to set up 

live online support. The treatment or storyboard as well as the shooting schedule provide the content 
structure and the view of the location, the setting of the film sequence. 
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In addition to the technical film check, it is also recommended to recall essential elements of film 
language, provided that they are relevant for the shooting – such as the 5-shot technique as the basis 
for the cinematic narration of a sequence [16]. Pointing out the inclusion of different perspectives and 
shot sizes of an action and focusing on close-ups and sharpness is important to capture emotions. 

If possible, two cameras should be installed by the students at the location for live online support by the 
lecturers. The setting can be shown, for example, via the cam of a notebook, so that the set-up of the 
scene with props and external conditions such as incidence of light and the placement of artificial light 
is visible to the teachers. In addition, it makes sense to be able to show the image composition, i.e., the 
scenic image structure, via smartphone.  

This can be shown, for example, by filming the small monitor of a DSLR or a camcorder, or by connecting 
the smartphone directly to the film camera so that the camera image is transmitted directly to the live 
online portal. In this way, the teachers can intervene as assistant directors if, for example, the protagonist 
should be placed differently in the picture, or a different setting seems more advantageous (see figure 
2). 

 
Figure 2: Live online assistance by the teachers in setting up the scene with light, sound, and the selection 

of suitable perspectives and setting sizes. 

2.2 Advice on Story Direction and an Effective Realization of Plot 
Points/Turning Points 

The multifunctional approach, i.e., few students take on several functions, and the horizontal 
organization of the team means that the essential task of the director takes a back seat. However, filming 
in a horizontal organization requires a lot of skills. Thus, this premise is usually not given. Because the 
shooting usually extends over a longer period of time, the time of live online accompaniment / support 
from the teachers should be discussed in advance and carefully selected. 

In application-related dramaturgy, the turning point is of great importance, both in the structure of the 
overall narrative and in the scene analysis. Syd Field sees turning points as the decisive structuring 
element of the film plot [17]. Traditional dramatic structures often assign four properties or effects to the 
turning points: surprise, increased curiosity, insight, and a new direction [18]. 

But in other script-based types of film such as commercials, 'plot points' are the pillars of tension and 
entertainment. Thus, the focus in the students’ film projects should be on the one hand that the story 
works as a whole, and on the other hand that the corresponding plot points are comprehensible for the 
audience and are implemented in a clearly visible manner.  

So, when implementing the plot points, it must be ensured that, despite the lack of film experience, i.e., 
audiovisual skills, film-language, and film-technical know-how of the students, the plot points that are 
decisive for storytelling convey these impact properties. In this respect, it makes sense that the lecturers 
accompany the shooting by a plot point oriented advice and thus show the students possible solutions 
if necessary (see figure 3). 
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Figure 3: During the final preparation of the set design by the students, the teachers discuss the decisive 
key scenes based on the further developed treatment or storyboard. Afterwards, the teachers give advice 
with best practice examples on how the plot points that are so important for the story can be implemented 

even more effectively. 

2.3 Acting and Capturing Emotions 
Parallel to the assistance given concerning set-up, light, and camera, most students need support with 
acting or implementing questioning techniques when interviewing protagonists. When it comes to acting, 
less is often more, i.e., subtle facial expressions and gestures generally appear more authentic in the 
film and allow the viewer to feel emotionally connected to the protagonist and develop empathy. 
Exaggerated representations usually lead to the opposite.  

Furthermore, it is imperative to pay attention to movement sequences, viewing directions, statements, 
or background noises, etc., so that scenes and sequences function spatially or acoustically later in the 
cut. The direct feedback from the lecturers helps the students to find the right balance here, as the 
student film team often fully concentrates on the technology and is still overwhelmed with a holistic 
assessment of the material that has just been filmed (see figure 4). 

In an interview situation, it is advisable to inform the interviewee about what is needed for the film. For 
example, it is often necessary for the protagonist to repeat part of the question in his or her answer so 
that the audience can understand what is being said afterwards. The length of the answer is also relevant 
for the later cut. Inexperienced authors are often overwhelmed in the filming situation with asking 
meaningful questions, maintaining eye contact with the interviewee, responding to their answers, and 
also paying attention to the production-relevant interview details. In addition, laypersons often give 
audible feedback to the counterpart at the beginning in the form of confirming short statements, which, 
however, must be filtered out at great expense – if possible. 

Enduring a perceived uncomfortable silence usually must be trained first. At this point, the 
accompanying teachers can give very valuable feedback on the interviews in the background and 
intervene if necessary, so that ultimately usable film material is produced. In particular, the 
representation and visibility of emotions is a central feature of the narrative form [17]. Accordingly, close-
ups should be captured in the emotionally decisive moments – such as in the plot points. Without the 
visible representation of the protagonist’s emotional reactions, the film clearly loses its effectiveness. 

 
Figure 4: By viewing the filmed material, the teachers can give direct feedback on the acting performance 

and details of the film-technical and film-language realized scene. 
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3 RESULTS AND DISCUSSION 
The module “Audiovisual Film Production” had to be a full online film production due to the coronavirus 
pandemic. It addressed students with none or little knowledge in practical film production and with little 
financial means and thus production value. This meant that the pre-production process had to be 
carefully carried out to ensure successful recording and later post-production. 

While students can easily be supported in the pre- and postproduction via online platforms, the filming 
itself is a challenge for both students and teachers, as shown in our previous papers. Students had to 
face the challenges of a shoot on their own, which for some can be a difficult obstacle to overcome, or 
at minimum, lead to a drop in quality. It quickly became clear that the teachers had to be present during 
the shooting, at least to a certain extent. 

Since existing professional digital communication means were not at hand, ordinary communication 
tools such as smartphone and/or an online conference system were chosen to provide at least a 
minimum of assistance during the shooting. Finally, we logged into Cisco Webex to be “at the shooting”. 
The presence during the first scenes to be shot provided three fundamental learnings: 

Firstly, prior to the shooting, the planned set is displayed by the students. The full online production 
module demands either just one set or at least several sets. At this point, the full set-up and the 
conditions for acting, light, audio, and photography can be considered. If obstacles occur, the story – 
the script, treatment, and story board – can be altered accordingly. Obstacles caused by hard to handle 
sets have to be reduced to a minimum. This discussion must take place prior to the actual shooting. 

Secondly, an important and meaningful scene has to be chosen for assistance. Advice via tools like 
online conference cameras requires a lot of different perspectives and discussions, and therefore is very 
time-consuming. We estimated that support could only be provided for one or two scenes, so that the 
amount of consulting required for filming would not be too extensive.  

Therefore, we chose to discuss the midpoint – on the one hand, because it is the most challenging 
scene to capture the change of perspective, on the other hand, as it allows to go in both directions, 
giving the students the most flexibility. And thirdly, our focus as teachers was on the acting itself. For 
one scene we took over the directing and gave advice primarily to the actors or, in the shown example, 
to a single actress (see figure 5). That proved to be helpful in gaining self-assurance and also provided 
a pattern how the other scenes could be directed respective executed as well. 

Through the subsequent joint viewing of the recorded film material, the teachers could also give direct 
feedback on the acting performance and the details of the scenes realized in terms of film technology 
and film language (see figure 4). The feedback from the students on this approach was very positive. 
Through this direct discussion and the direct, clear learning process, the further independent shooting 
was more productive. Due to the online live advice, the crucial creative skills that are essential for making 
films could be encouraged directly. This had a positive effect on the motivation of the students, on the 
development of their skills, and on the quality of the film (see figure 5). 

 

4676



 

 

 
Figure 5: Screenshots of the final film shootings by students after having the live online supervision by the teachers. 

4 CONCLUSION 
The aim of our initiative was to develop and implement a university module in the full online version due 
to the coronavirus pandemic. Despite the circumstances, we intended to encourage students’ skills in a 
variety of ways by a film production. Digital and media skills by remote communication channels provide 
students with modern requirements for the media industry and the general labour market. Competencies 
such as creativity and flexibility are significantly required skills for the upcoming years, which will be 
characterized by the turmoil of digital disruption. Creativity and flexibility were strongly encouraged by 
our course. 

The focus of our latest "Audiovisual Film Production" module was on the film shooting itself. By simple 
“everyday” technical means the teachers could help to establish the film set. They also could give 
assistance to direct well-chosen plot points. Through the students’ camera perspective, the teachers 
could give "stage directions" in real-time.  

In this way important learning effects could be gained by the students in a direct way, which was 
beneficial to the creative process of the film shooting. In addition, it increased the motivation of the 
students. With the module "Audiovisual Film Production", all necessary skills to produce a film could be 
developed, even in times of the pandemic. Moreover, much needed competencies for the future like ICT 
skills and teamwork were applied and promoted. 
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CHEMISTRY TEACHERS DURING BOTH LIVE AND ONLINE CLASSES
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Abstract

Professional development of chemistry teachers is planned and organized by the Education and
Teacher Training Agency. Due to the global Covid-19 pandemic professional development of teachers
has been transferred to an online platform and has continued as planned. All the live conferences and
workshops that were part of the professional development organized by the Agency were regularly
evaluated. The structure of the evaluation form was the same for all the instances of CPD. Online CPD
training differs from those organized live and in person. In spite of the differences, the evaluation
questionnaires after the live and online training have certain common monitoring parameters;
applicability of the topic for future work, the readiness of lecturers/workshop leaders, communication,
and cooperation within the group. However, there is no unique evaluation questionnaire for online CPD.
Every advisor creates his own evaluation form. Thus, an evaluation questionnaire was compiled for
chemistry teachers, which contains certain parameters of the questionnaire after live training. The aim of
this paper is to compare the same evaluation parameters found in both live and online questionnaires.
Based on the analysis of participants' responses after live and online training, it can be concluded that
the parameters of applicability of selected topics in teaching, lecturer readiness, and communication are
evaluated similarly in live and online training. Participants evaluate a conference or a workshop in its
entirety with a general grade. There is a larger and more diverse number of suggestions among
participants during online training compared to live training.

Keywords: Teaching live (live classes), teaching online, professional development of chemistry teachers,
evaluation questionnaire (form).
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YOUNG RESEARCHERS IN TIMES OF COVID-19: REPERCUSSIONS 
ON THE RESEARCH PROJECT OF THE BACCALAUREATE IN 

CATALONIA 

I. Calduch, M.J. Rubio Hurtado, P. Janer Arasa, Z. Bozu, G. Hervas 
University of Barcelona (SPAIN) 

Abstract 
In Catalonia, the baccalaureate curriculum (post-compulsory or upper secondary education, level 3 in 
the International Standard Classification of Education framework) includes the preparation of a research 
project (RP) with the aim of developing research competence and scientific literacy. This competence 
includes the knowledge, skills and attitudes that are deployed to answer relevant questions or solve 
authentic problems through research. Students need to develop research competence—together with 
scientific literacy—to respond to the challenges that they will face in their personal and professional lives 
as people, workers and citizens and to pursue higher education, if they wish. 

Although there is abundant literature on the development of research competence in different 
educational stages both in Spain and internationally, few studies focus exclusively on the RP, probably 
due to its specificity and their autonomic nature. In addition, studies about the RP during the Covid-19 
health crisis are non-existent, due to the novelty of the situation. 

Our main objective was to identify the implications of Covid-19 for the process of preparing an RP, taking 
students’ perceptions into account. Therefore, and keeping in mind the novelty and emergence of the 
object of study, we administered an ad-hoc questionnaire to 82 students in the second (final) year of the 
bachillerato (N=82), selected by non-probabilistic sampling. 

The results indicate that the health crisis caused by Covid-19 has had implications for how students 
carried out the RP, especially in planning, data collection and fieldwork; their motivation towards the RP; 
and their relationship with their supervisors. However, these effects were quite unequal across the 
student body, suggesting a strong interrelationship with structural, contextual and personal aspects, 
such as socioeconomic situation; the digital divide; digital competence; social, cultural and emotional 
capital; and the nature of the research. These findings urge us to pay special attention to the educational 
response that schools give to the RP in this exceptional situation, especially if we consider its importance 
(the RP is worth 10% of the final baccalaureate grade) and its unique properties within this educational 
stage. 

Keywords: Baccalaureate (ISCED 3), research project (RP), research competence, Covid-19. 

1 INTRODUCTION 
In Catalonia, the baccalaureate curriculum (post-compulsory or upper secondary education, level 3 in 
the International Standard Classification of Education framework) includes the preparation of a research 
project (RP) with the aim of developing research competence and scientific literacy. The RP accounts 
for 10% of the final mark of the baccalaureate. According to decree 142/2008, of 15 July, which 
establishes the organisation of upper secondary education, research competence refers to: 

The ability to mobilise the appropriate knowledge and resources to apply a logical and 
reasonable method to find answers to questions or to solve relevant problems that have 
not yet been solved at the level and in the field appropriate to the knowledge, skills and 
attitudes that are possessed. 

This competence, closely linked to scientific competence or literacy, is usually defined as the knowledge, 
skills and attitudes that are deployed to respond to specific problems through research processes.[1] 
Students need to develop research competence—together with scientific literacy—to respond to the 
challenges that they will face in their personal and professional lives as people, workers and citizens 
and to pursue higher education, if they wish. 

The RP is an ideal opportunity to work towards research competence. According to decree 142/2008, 
the RP consists of “a set of structured and oriented activities oriented toward research carried out by a 
student in a field chosen and delimited by the student, with the guidance of teachers. This implies both 
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laboratory or field activities and bibliographic documentation”. Thus, carrying out a self-directed RP 
seems to be one of the best options for developing scientific literacy,[2] as it offers significant and 
authentic possibilities for applying the knowledge, skills and attitudes necessary to be competent both 
scientifically and in the development of research processes. 

Research competence consists of a subset of interconnected operational dimensions that allow the 
complex process of research to be carried out. [3-5] The definition of research competence by Payá et 
al.[6] is particularly interesting because of its pertinence and comprehensiveness. In it, eight dimensions 
are listed: (1) definition of the research problem, (2) theoretical framing of the problem, (3) design and 
application of the methodological proposal, (4) organisation of the results, (5) development of the 
conclusions, (6) preparation of the research report, (7) communication of the research results, and (8) 
application of social responsibility and research ethics. 

Although there is abundant literature on the development of research competence in different 
educational stages both nationally and internationally, few studies focus exclusively on the RP, probably 
due to its specificity and its self-directed character. More studies about the RP are needed, specifically, 
the supervision process, the development of competence, the training needs of the supervising teachers 
and the experiences of students. In addition, there are also no studies on the RP within the situational 
context of the Covid-19 health crisis, due to the novelty of the situation and, again, to the contextual 
specificity of the RP itself. However, just as Covid-19 has had a major impact on schools, we expect it 
to have had an impact on the conduct of RPs. 

What supervision practices and strategies have been put in place in this extraordinary situation? What 
implications has Covid-19 had for the research processes carried out and on the educational relationship 
between students and their supervising teachers? What training needs have emerged in the teachers 
involved with the RP due to the new situation? What has been the students’ experience of carrying out 
their RP in these circumstances? Although we cannot provide exhaustive answers to these questions, 
given their scope and the uncertainty brought about by the pandemic, we aim to point to some 
implications that Covid-19 has had for the RP. To this end, we present the preliminary results of the 
study, focusing on the aspects related to Covid-19 and the perspective of students, as well as its quality 
as a central agent of the teaching-learning process. 

2 METHODOLOGY 
We administered an ad-hoc questionnaire to 82 students in the second (final) year of the baccalaureate 
(n=82), selected by means of non-probabilistic sampling. Within the framework of the larger study, the 
questionnaire consisted of ten sociodemographic and academic items and seven assessment scales 
(difficulties in carrying out the RP, cross-cutting competencies developed during the RP, development 
of research competence during the RP, attitudes towards research before and after the RP, RP topics 
and Covid-19, and implications of Covid-19 for carrying out the RP). Here we analyse the two scales 
related to Covid-19. The scales collect the perceptions of participating students through a numerical 
assessment from 1 to 5, where 1 represents “not at all” and 5 represents “a lot”. 

The data were submitted to descriptive and inferential statistical analysis, using the software “Statistical 
Package for Social Sciences” (SPSS, version 22). The analysis includes a descriptive part for all items 
and variables, and a study of contrasts between sociodemographic and academic variables with the 
items of the scales: (1) RP topics and Covid-19 and (2) Implications of Covid-19 for carrying out the RP. 

The participants ranged in age between 16 and 21, with a median age of 17 years. 67% identified as 
female, 30.5% as male and 2.5% as non-binary. 42.5% were enrolled in the humanistic-social track of 
the baccalaureate, 36.5% in the artistic track and 21% in the scientific-technological track. Finally, 48% 
obtained a final mark on their RP of “excellent” (9 or 10), 23% “good” (7 or 8), 25% “pass” (5 or 6) and 
4% “fail” (less than 5). 

3 RESULTS 

3.1 Research topics 
The topic selected for the RP is very important because it determines the rest of the process (from the 
selection of a supervisor to the way in which the research is conducted). Table 1 shows that these topics 
show little influence from the Covid-19 health crisis, with an average of 1.7 (out of 5). Also, the selected 
topics have little or no relation to Covid-19, with an average of 1.5 (out of 5), even for RPs in the health 
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sciences. In the light of these results, and despite the increase in applications for access to university 
degrees in health sciences in the academic year in which the data were collected, [7,8] it seems that the 
participants’ interests were already fixed previously and focused on other areas (at least at the time of 
choosing the topic of the RP). 

Table 1. Influence of Covid-19 on RP topics. 

Question Mean and standard 
deviation X Gender X Track X Mark obtained 

on the RP 

Covid-19 has 
influenced my choice 
of topic for my RP 

M = 1.7 
SD = 1.2 

Male = 1.9 
Female = 1.7 

Scientific-technological = 1.8 
Humanistic-social = 1.8 
Artistic = 1.7 

Fail = 1.7 
Pass = 1.8 
Good = 2.0 
Excellent = 1.6 

The topic of my RP is 
related to Covid-19 

M = 1.5 
SD = 1.0 

Male = 1.7 
Female = 1.5 

Scientific-technological = 1.4 
Humanistic-social = 1.8 
Artistic = 1.3 

Fail = 1.7 
Pass = 1.3 
Good = 1.6 
Excellent = 1.5 

We found a statistically significant relationship between the total for the scale "RP topic and Covid-19" 
and track (F = 14.16; p = .019). People on the humanistic-social tracked showed greater interest in 
Covid-19 in their RP, which is especially reflected in the topics chosen. Male participants’ choice of topic 
showed slightly greater interest in Covid-19 than female participants’ choice, but this difference has no 
statistical significance. 

Table 2. Scale "RP topic and Covid-19". 

 X Gender X Track X Mark obtained on the RP 

Total of the scale "RP topic 
and Covid-19" 

Male = 0.5 
Female = 0.6 

Scientific-technological = 0.6 
Humanistic-social = 0.4 
Artistic = 0.7 

Fail = 0.7 
Pass = 0.5 
Good = 0.5 
Excellent = 0.6 

3.2 Planning and research process 
The health crisis caused by Covid-19 has generated difficulties in carrying out research activities for the 
RP, especially experimental ones or those that required access to a specific social scenario. Table 3 
shows that a considerable part of the student body had difficulties in complying with their work plan and 
the agreed-upon deadlines, with an average of 3.1 (out of 5). Similarly, Covid-19 also created difficulties 
in carrying out data collection and fieldwork, with an average of 3.2 (out of 5). However, the high standard 
deviation of the two items (SD = 1.6 and SD = 1.4, respectively) shows that participants were affected 
unequally. 

Although the differences are not statistically significant, male students reported slightly greater 
difficulties in planning and carrying out the research for their RP because of Covid-19. We see that both 
items had a slightly higher score in cases in which the final mark was “fail”. 

Table 3. Influence of Covid-19 on the planning and research process for the RP. 

Question Mean and standard 
deviation X Gender X Track X Mark obtained 

on the RP 

Difficulty in complying 
with the work plan 

M = 3.1 
SD = 1.6 

Female = 2.9 
Male = 3.6 

Scientific-technological = 3.4 
Humanistic-social = 3.1 
Artistic = 3.0 

Fail = 3.7 
Pass = 2.9 
Good = 3.3 
Excellent = 3.2 

Difficulty performing 
fieldwork 

M = 3.2 
SD = 1.4 

Female = 3.2 
Male = 3.3 

Scientific-technological = 3.5 
Humanistic-social = 3.3 
Artistic = 2.9 

Fail = 3.7 
Pass = 2.4 
Good = 3.4 
Excellent = 3.4 
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3.3 Communication and educational relationship with the supervisor 
Supervisors have a key role in relation to how the RP is carried out, because they not only inform and 
evaluate students, but also advise and support them. Therefore, the educational relationship and 
communication that are established between the student and supervisor are especially important.  
Due to the health crisis caused by Covid-19, the communication channels between students and teachers 
have been disrupted and modified,[9] which has also meant changes in the educational relationships that 
are established between them.[10,11] During the first months of the pandemic, with the closure of schools, 
communication between students and their supervisors had to take place remotely. But even after the 
opening of schools, new circumstances and health measures have led, in some cases, to asynchronous 
(e.g., e-mail) and synchronous (e.g., video calls) virtual modes of communication to track RPs, reducing 
face-to-face meetings and supervision. 
Our results indicate that Covid-19 has made communication and the educational relationship between 
students and supervisors more difficult, with an average of 3.1 (out of 5). Communication difficulties hinder 
the RP process and impact academic performance. The score for communication difficulties is much 
higher for participants who failed the RP (Table 4). 

Table 4. Influence of Covid-19 on communication and educational relationship with the supervisor. 

Question Mean and standard 
deviation X Gender X Track X Mark obtained 

on the RP 

Difficulty in 
communicating with 
the supervisor 

M = 3.1 
SD = 1.5 

Female = 2.9 
Male = 3.2 

Scientific-technological = 2.9 
Humanistic-social = 3.4 
Artistic = 2.6 

Fail = 4.3 
Pass = 3.0 
Good = 3.1 
Excellent = 2.8 

3.4 Motivation and mood 
Motivation is essential for achieving meaningful learning. This is even more important for long-term 
activities such as the RP. Previous research has shown a reduction in the motivation of many students 
during the pandemic, although this outcome has been uneven depending on the personal and 
sociocultural characteristics of the student and the school. [11,12] Our results indicate that Covid-19 had 
a major impact on participants’ motivation, with an average of 3.0 (out of 5). However, the high standard 
deviation (SD = 1.6) indicates that participants were affected unequally. Future research could explore 
in greater depth the factors that cause these differences. 

Motivation is closely related to students’ mood. Mood has often been worsened by the health crisis 
caused by Covid-19,[13,14] a finding that is especially prominent in the baccalaureate.[15] Our results 
are similar to those observed in the previous item (motivation), with an average of 3.3 (out of 5). Again, 
the high standard deviation (SD = 1.5) indicates that participants were affected unequally. Thus, the 
results obtained are in line with other recent research in which there is a generalised but unequal effect 
on students’ psychological state, depending on other personal and contextual factors such as resilience; 
previous situation; social, cultural, and emotional capital; and socioeconomic situation.[16]  

For both items, the participants who failed reported a greater reduction in their motivation (with a 
difference of 0.3 points) and a greater negative effect on mood (with a difference of 0.3 points).  

Table 5. Influence of Covid-19 on motivation and mood. 

Question 
Mean and 
standard 
deviation 

X Gender X Track X Mark obtained 
on the RP 

Reduced motivation 
M = 3.0 
SD = 1.6 

Female = 3.0 
Male = 3.3 

Scientific-technological = 2.7 
Humanistic-social = 3.2 
Artistic = 3.3 

Fail = 4.3 
Pass = 3.2 
Good = 3.4 
Excellent = 2.8 

Negative effect on mood 
M = 3.3 
SD = 1.5 

Female = 3.4 
Male = 3.1 

Scientific-technological = 3.4 
Humanistic-social = 3.3 
Artistic = 3.4 

Fail = 4.0 
Pass = 3.0 
Good = 3.5 
Excellent = 3.4 
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3.5 Access to resources 
The digital divide negatively affected schools during the pandemic,[17] especially during the closure of 
schools during lockdown. The lack of devices, poor Internet connection, the lack of an appropriate 
space, and the lack of digital competence are factors that can lead to poor academic performance, low 
motivation, lack of identification with the school, and dropping out. These links have been particularly 
pronounced during this health crisis. However, our results indicate that the digital divide has not been a 
major impediment to the RP process in most cases, with an average of 2.2 (out of 5). Again, the high 
standard deviation (SD = 1.4) indicates that participants were affected unequally. Along these lines, the 
literature indicates that this gap in access to resources is closely related to social and educational 
inequalities,[12,18,19] which could explain this deviation. 

At the same time, not being able to access facilities and equipment has also been a difficulty in some 
cases, with 3.0 (out of 5). Again, the high standard deviation (SD = 1.5) indicates that participants were 
affected unequally. In this sense, the difficulty has been more pronounced for participants on the 
scientific-technological baccalaureate track, surely due to their need to access the school’s laboratories 
and workshops. It has also been slightly higher in the artistic track than in the humanistic-social track. 

Table 6. Influence of Covid-19 on access to resources. 

Question 
Mean and 
standard 
deviation 

X Gender X Track X Mark obtained 
on the RP 

Difficulty in accessing 
digital resources 

M = 2.2 
SD = 1.4 

Female = 2.3 
Male = 2.1 

Scientific-technological = 2.0 
Humanistic-social = 2.1 
Artistic = 2.5 

Fail = 3.3 
Pass = 2.1 
Good = 2.6 
Excellent = 2.1 

Difficulty in accessing 
laboratories, libraries, etc. 

M = 3.0 
SD = 1.5 

Female = 3.0 
Male = 3.0 

Scientific-technological = 3.6 
Humanistic-social = 2.5 
Artistic = 3.2 

Fail = 3.0 
Pass = 2.2 
Good = 3.2 
Excellent = 3.2 

3.6 Differences related to gender and academic performance 
When analysing the total scale “implications of Covid-19 in carrying out the RP”, we observed that there 
are slight differences in the difficulties experienced by participants according to gender, although they 
are not statistically significant. Males reported greater difficulties derived from Covid-19 in carrying out 
their RPs, although the difference was only 0.2 points. 

At the same time, those who failed the RP reported more difficulties due to Covid-19 than the rest of the 
student body, with an average difference of 0.8 points. Therefore, although it is not statistically significant 
(p = .253), the data suggest a certain relationship between the effects of Covid-19 and academic 
performance on the RP.  

Finally, scientific-technological students scored only 0.1 points more than the rest, mainly due to the 
difficulties of accessing the necessary facilities for their research. Thus, track is not a differentiating 
factor in relation to difficulties (p = .956). 

Table 7. Scale "Implications of Covid-19 in carrying out the RP". 

 X Gender X Track X Mark obtained on the RP 

Total of the scale “Implications of 
Covid-19 for carrying out the RP” 

Male = 3.1 
Female = 2.9 

Scientific-technological = 3.1 
Humanistic-social = 3.0 
Artistic = 3.0 

Fail = 3.8 
Pass = 2.7 
Good = 3.2 
Excellent = 3.0 
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4 CONCLUSIONS 
Participants reported that the health crisis caused by Covid-19 affected how they carried out their RPs, 
especially in research planning, data collection and fieldwork, motivation and the relationship with their 
supervisors. However, these effects have been unequal across the participants, and it is therefore 
important to consider the possible effects of other structural, contextual and personal factors, such as 
socioeconomic situation; digital access; digital competence; social, cultural and emotional capital; and 
the nature of the chosen research topic. In addition, we observe that participants who identified as male 
reported greater difficulties due to Covid-19 when developing their RP. At the same time, the participants 
who experienced the most difficulties were more likely to receive a failing mark. 

Although the study has limitations due to the novelty of the study context and the small, non-
representative sample, the results give us a first glimpse of the influence of Covid-19 on the performance 
of RPs. Our results can be applied to improving how schools handle the RP in this exceptional situation. 
This is especially crucial given the importance of the RP in the final stage of secondary education. 
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Abstract 
Educational spaces and their design are one of the most influential factors in learning. The classroom 
is considered as the most important learning environment in the educational space and is responsible 
for responding to people and their changing needs. Therefore, the educational space should be adapted 
to the age and educational level of the students because educational spaces have the greatest influence 
on the mentality and civilization of the society. In some developed countries, great importance is given 
to the education of the next generation. Therefore, the design of spaces with the help of appropriate 
models and standards takes into account not only technical and architectural aspects, but also pedagogy 
and psychology. In order to create an ideal and flexible classroom, descriptive and analytical methods 
as well as library documentation techniques were used in this study. We will provide an overview of 
environmental factors through architectural themes to facilitate student learning and better implement 
the curriculum as they have a significant impact on student learning and also on the quality, health and 
attractiveness of the learning environment. 

Keywords: Phycology environment, interior design, education spaces. 

1 INTRODUCTION 
In modern life, as we know, man spends most of his time in man-made environments. Humans live at 
home, learn in schools, work in offices, drive cars, and are in constant contact with the physical 
environment (Nourmusavi, 2020). Research has shown that many behavioral disorders in urban 
communities, such as violence, aggression, violation of the rights of others, and disobedience to the 
law, have historical, cultural, and economic roots in the quality of living, educational, and working 
spaces; this is evidence of the importance of spatial quality. The physical environment with its 
components such as color, texture, light shadows, light, sound, form, etc. influences the human body 
and mind (Anbari, 2015). Therefore, proper design of these spaces and adherence to standards and 
quality indicators are important and effective factors to increase the quality level of educational spaces 
(Zaeghami, 2013). An effective learning environment is an environment that has an important impact on 
children's education along with other influential components such as curriculum, teachers, etc. However, 
the physical environment of the school is only one of the influential components of learning; however, it 
can be said that the most important component is an active learning environment (De Gregori, 2007). 
The need for educational reform is to create spaces that are connected to students' activities. Spaces 
that provide suitable conditions for the physical, mental, emotional and social development of children, 
which can be achieved by designing the details of the spaces according to the behavioral patterns of 
students (Torkaman 2016). Functional indicators and esthetic principles and fundamentals in the design 
of physical educational spaces will not only meet the mental and physical needs of students, but also 
enhance their talents and develop their creativity (Tohidi 2018). 

2 RATIONALE 
Space with all its characteristics plays an effective role in shaping the personality of man. This space is 
especially important for the growth of students, a factor that should have a positive impact on their 
physical and mental development (Serafat, 2017). Nowadays, most of the buildings used as academic 
or cultural centers for students do not meet their real needs, neither in terms of their architecture nor in 
the type of activities they offer (Nasr, 2017). Students need spaces for play and learning that are 
controllable but do not restrict them, that are attractive, and that are more of a movement than a break. 
Students are more interested in experimentation than anything else. Spaces designed for students, 
especially educational spaces, should be able to influence their mental and emotional powers to engage 
in their education and create a happy and energetic environment for them (Azmodeh, 2012, p. 5). 
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The main objectives of this research are to: 

1 Describe an appropriate educational space with the necessary standards, and  
2 Describe the principles and criteria of design. 

The main areas of this research include the design of educational spaces, the developmental 
psychology of children, and the educational psychology of children. The purpose of this paper is to 
explain how to design educational spaces in the best interest of children while being efficient in 
education. We explore the topic of the different abilities of spaces to meet the behavioral patterns and 
needs of children in schools, including (1) the ability of spaces to meet the moods of children for their 
physical, mental, social, and emotional development, (2) the ability of these spaces to influence the 
child's mental and emotional strengths, (3) the ability of these spaces to participate in the child's 
education while creating a happy and energetic environment, and (4) the ability of these spaces to create 
a desire in children to participate in the educational environment, which is the main part of this article. 
In this phase of the research, the results were analyzed and presented using qualitative methods and 
logical conclusions from studies in related fields. 

3 LITERATURE REVIEW 
In this part of the research, a summary of the results of studies on the articles by researchers and 
scholars in the field related to the topic of this paper is presented in Table 1, which shows the factors 
that influence children's learning. 

Table1. Results of researchers (Torkaman,2016)  

Researcher Article / Project / Report Title Key results 
Halim Bordi Hagh 
Nia, Rahim Bordi 
Hagh Nia (2016) 

Strategies for optimizing educational spaces 1. Determining the effective criteria in 
choosing the type of school space 
organization 

2. Appropriate model for designing 
educational space 

3. Possibility of creating a space for 
comprehensive communication 

Farzaneh Kian 
Abri, Marzie 
Tabaeian   (2016) 

Application of environmental psychology in 
the design of educational spaces 

1. color  
2. light  
3. ceiling  
4. sound  
5. furniture 

Mahbobe Tohidi, 
Ahmad Mirza 
Kochak 
Khoshnevis 
(2018), 

How to design educational spaces from a 
psychological point of view with the aim of 
achieving a standard classroom 

1. Observance of standard  
2. Partitioning 
3. arrangement of school 
4. furniture  
5. doors and windows 

Sandra Horne 
Martin, (2009) 

Environment-Behaviour Studies in the 
Classroom 

1. Technology Classes  
2. Teaching Strategies 

KATIE HUNTER      
(2005) 

ENIVROMENTAL PSYCHOLOGY IN 
CLASSROOM DESIGN 

1. play, Playgrounds and Nature 
2. Aesthetics and Unusual Spaces 
3. Flexible Spaces and Furnishings 

Maral Anbari,    
Hossein 
Soltanzadeh,      
(2015) 

Child-oriented architecture from the 
perspective of environmental psychology 

4. Sex of the subjects 
5. Age of the subjects 
6. Creating spaces based on children’s 

age and releasing energy 
7. Using architectural forms appropriate 

to children 
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Sara Davarpanah  
(2017) 

Factors of interior design of education 
spaces by emphasis on Environment 
psychology principles 

1. Educational space Smart 
2. physical environment 
3. Air quality 

Vahid vaziri    
(2017) 

The effect of satisfaction with the quality of 
educational space architecture on academic 
success 

1. Prioritize furniture  
2. Recognize the factors affecting 

success 
3. Diagnose student academic failure 

Mozhgan 
Torkaman (2016)  

The role of architecture and physical factors 
of educational environment on facilitating 
learning 

1. learning level 
2. quality of learning 
3. learning environments 

Ester Ehrlich 
Schwartz (2013) 

Designing Sustainable 
Schools as Three Dimensional Textbooks 

1. School design 
2. Teaching place analysis 

Henri 
 (2001) 

School facilities 1. Comfortable chairs and work spaces 
2. Classroom layout is changeable 
3. From Use attractive colors, textures 

and patterns to cover floors and walls 
Taner          
(2000) 

The effect of school architecture on 
academic achievement 

1. Outdoor spaces include green 
spaces and play areas 

Earthman        
(2002) 

Physical facilities and students' academic 
achievement 

1. Not old school building 
2. Proper heating in the classrooms 

The pedagogical method that focuses on the development of outdoor education leads to a variety of 
curricula, so that different ideas are presented on how to use nature for education in different conditions 
and according to the culture and situation of each class and teacher. What all these ideas have in 
common is that they motivate teachers and students to achieve learning outcomes that go beyond the 
classroom. This shows that this method of education does not assume that out-of-school instruction is 
better than classroom instruction. Rather, it simply points out that some lessons are better presented 
outside the classroom and, more generally, that classroom instruction should be combined with 
instruction outside the classroom (Robbie 2002). 

4 THE EFFECT OF ENVIRONMENTAL FACTORS ON LEARNING AND 
BEHAVIOR IN EDUCATIONAL ENVIRONMENTS 

Environmental psychology is a subfield of the behavioral sciences. This debate dates back to the early 
1960s. Looking at the history of this field, one finds that in the 1960s and 1970s, the field of 
environmental psychology and research in general that examined the effects of the environment on 
various human behaviors was an important topic (Kamelnia, 2010). However, since the 1980s, the role 
of humans in the environment has also been studied. This field of psychology is an interdisciplinary 
branch that is closely related to architecture, landscape architecture, and urban design (Tabaian, 2016). 
The field of environmental psychology emphasizes how the physical environment influences emotions 
and behavior (Ata, 2012). 

Numerous studies show that the quality of the environment in which a person works, i.e., factors such 
as space, color, light, sounds and the extent to which they enjoy the space, influences their perception. 
For this reason, the relationship between architecture and psychology is necessary for the better design 
of spaces (Tabaian, 2016). A beautiful school facilitates learning, brings vitality and enjoyment of life for 
children and young people. An inadequate school that is cramped and dark is soulless, leads to boredom 
and depression among students, and is detrimental to active learning and school presence and vibrancy 
(Roghani, 2016). To achieve the desired educational environment, one must first identify the needs of 
the age groups. Meanwhile, the study of behavioral patterns in educational environments will facilitate 
the identification of needs an ecological psychologist, agrees that there is a special relationship between 
the physical dimensions of architecture and behavior (physical behavioral places). In this regard, the 
benches in the classroom, how they are arranged, affect students' behavior and learning (Ghafari, 2000). 
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5 FEATURES OF A SAFE AND IDEAL SCHOOL 
School is a familiar environment where you feel relaxed, know where everything is and can concentrate 
without anyone interrupting. A safe space is also necessary for a group of several people. Without such 
an atmosphere, social communication with others would be impossible. Because if you do not have the 
space to say it's yours, you cannot understand your situation. This is why it is so important that children 
can keep the items they make, such as crafts, in the classroom in places that are safe for them and 
where they do not have to worry about them being damaged (Hertzberger, 2008). Functional and 
appropriate spaces are needed to achieve the goals of ideal learning. One of the problems in designing 
a classroom is to create an area in the classroom that is dedicated to the general activities and general 
education of the children but can also become a space for their activities. During the lesson, it should 
be possible for the teacher to control and monitor the students' activities. Classrooms should be flexible, 
for example, with removable partitions to create the desired spaces (Kamelnia, 2007). According to the 
projections, 1.5 square meters of space and 5.5 cubic meters of air are needed for each student. In 
other words, for a class of 30 students, the room should be 8 meters long, 6 to 7 meters wide and 4 
meters high. The space required for each student should not exceed 4.5 cubic meters and the height 
should be less than 3 meters. So, when choosing a room for the class, the size of the class and the 
number of students should be considered (Haghnia, 2016). 

6 FIVE RECOMMENDED FACTORS FOR CLASSROOM DESIGN 
In school architecture, it is necessary to pay attention to the wants and needs of users, The architecture 
or physical space of the school is also considered as a living and dynamic factor in the quality of students' 
educational activities. From a systemic point of view, how the school architecture, its principles and 
constituent elements such as: 

1 An efficient classroom is the center for a variety of activities. Furniture and materials are directly 
determined by the type of activity. Shelves and furniture are used to delineate different areas 
because children are better able to concentrate on their activities when they are not distracted by 
other visible activities in the classroom. 

2 Use areas that relate to the learning topics, divide them and put each piece of equipment in its place. 
3 Furniture can be changed depending on the type of activity. 
4 Involve the children in the design of the furniture and the classroom. 
5 Set up an area to show daily activities and activity charts, etc. to reinforce a sense of safety and 

control (Kamelnia, 2007). 

7 THE ROLE OF ARCHITECTURE FOLLOWING THE SPIRITS OF CHILDREN 
FOR THEIR PHYSICAL, MENTAL, SOCIAL, AND EMOTIONAL DEVELOPMENT 

7.1 Stairs  
Perhaps for a long time there was a notion that height differences should not be created in indoor spaces 
(especially for children), but today in the interior design of schools going up and down stairs is an 
effective indicator of the quality of learning. is. Therefore. the use of stairs and surface differences can 
be considered in this regard (Hertzberger 2008). 

7.2 Ceiling variety 
In the interior design of learning environments, paying attention to the ceiling as one of the space-
creating components can be effective in defining the different qualities of interior spaces. The use of 
sloped ceilings not only creates spatial diversity, but also contains themes of spatial semiotics for 
children (Cottage Memory). (Turkman 2016) 

7.3 Corridors 
In architecture for children, the design of connecting spaces and break rooms is as important as the 
space itself. Communication spaces are just a place for adults to communicate between spaces, but for 
children they are a place where they can have different experiences freely without the shackles of space. 
Also, by creating break spaces in the hallways, they seem less cramped, dark, and long, and it is more 
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attractive to continue on the path. On the other hand, by creating one-way corridors that allow 
communication with the outside space, the child no longer feels trapped in the space. However, since 
one-way corridors are not economical and energy efficient, this problem can be alleviated by combining 
one-way and two-way corridors (Azmoudeh, 2012) 

8 THE ROLE OF ARCHITECTURE APPROPRIATE TO CHILDREN'S MOODS IN 
INFLUENCING THE CHILD'S MENTAL AND EMOTIONAL FORCES 

8.1 Light  
The psychological effect of light in educational spaces for children Light is the first condition for any kind 
of visual perception. In absolute darkness we can see neither space nor shape nor color. But light is not 
only a physical necessity, but its psychological value is one of the most important factors in human life 
in all areas (Groter, 2007). Natural light means the same as daylight from the sun. Environmentalists 
place great emphasis on the use of daylight in educational spaces. Research shows that the use of 
natural light not only plays an important role in learning, but can also affect students' health and attention 
(Hawes, 2012). 

Due to the importance of lighting for the environment, there are points that are as follows 

1 The reflection of light in water and the light elements in water produce pleasant sensations. 
2 The use of stained-glass windows and skylights is recommended to vary the spaces. 
3 The source of light should not be in the students' field of vision as it is dazzling. 
4 It is better to locate classrooms in the north and south and east and west of the building so that 

direct sunlight does not enter the room. 
5 High and large windows let more light into the classroom and make it brighter. This allows more 

air into the classroom and students need more air. High and large windows give a feeling of 
freedom and informality (Mahmoodi 2011). 

6 The intensity of light coming in depends on the design and size of the window. Generally, windows 
with an area of 30 to 60 percent of the facade area or about 15 to 30 percent of the classroom 
area are suitable for classrooms. 

7 Classroom windows should not be less than 4.5 to 4.9 degrees. 
8 The minimum illuminance in the classroom is 200 lux and the maximum illuminance is 500 lux 

(Shojaei. 2009). 

9 THE PREDOMINANCE OF COLOR AND FORM 
Most school-age children, between 3 and 6, show a strong interest in colors, but between 7 and 9 they 
pay attention to shapes, and this interest is greatest at age 9. As children get older, they become more 
interested in nature and shapes. However, in a survey, about 10 percent of preschoolers showed that 
they tend to dominate shapes over colors. Children who dominate shapes more than colors (IQ) are 
smarter than supposed color groups. However, some theorists believe that ingenuity and creativity are 
stronger in putative color groups. Studies of children's documents related to colors have shown that the 
color orange, then red and pink are the favorite colors of children ages 3 to 6. According to Ashley, it is 
concluded that the color red is a superior color for children when colors are used consciously and with 
the knowledge of their relationship to the emotions in the child's life, because children act on their 
feelings. As they grow older and are able to control their emotions, they become interested in cool colors 
as well. Research has shown that the color red has two opposing properties: 

First, the feeling of affection and love, and second, the feeling of being attacked and suppressed, as red 
colors are closely associated with very intense feelings. Blue is associated with emotional control. 
Researchers have found that children are also interested in brown. However, researchers have found 
that in some cases, children who have a tendency toward blue have very strong emotions that change 
them or change their direction. 
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Table 2: Psychology of colors and how to use them in spaces (Anbari 2015) 

Color Specifications How to use it in spaces  
Red warm color and stimulating Passion and love, 

sincerity 
Using it in the environments of game, show and 
sport 

1 

Orange Energizing and stimulating color For Educational spaces in elementary school – 
due to the prevention of drowsiness and lethargy 
in children ... lively, invigorating, warm peace of 
the children 

2 

Pink indicating Love and romance Its combination with other colors and use it in the 
space of rest 

3 

Blue Expresses the sense of relief – represents peace, 
security and order-expresses the feeling of 
sorrow, introspection and isolation in some 
people 

It is better to use the color with combination with 
other colors in classes and educational spaces 

4 

Yellow Warm and happy color- stimulating thought- 
making eyes bored more than other colors 

To make interior decoration happy and bright 5 

Green Cool color and a symbol of nature represents 
peace, happiness, health and jealousy, gaining 
the ability to read 

For decorating studying rooms, educational 
spaces and a place needs concentration. 

6 

Purple The most spiritual color represents harmony 
between reason and emotion and border between 
spirituality and materialism 

Pale violet spectrum in space and educational 
environment, gives peace and happiness. as a 
result it can be used practical and craft classes . 

7 

Table 3: Psychology of forms and how to use them in spaces (Anbari 2015) 

 The place of use Excited emotions Form 
1 Child’s play space Imaginary-creative imagination Irregular forms 
2 Entrance Caller Concave form 
3 emphasis points and pausing space Innovation and complexity Static form 
4  Suggests the status of rejecting Convex form 
5 Children love the spaces Softness and comfort Soft and arched form 
6 Passage Comfort and mobility horizontally Expanded form 
7  Hard Angular and broken forms 

Researchers have found that there is a strong correlation between color choice and gender. For 
example, between the ages of 6 and 17, girls tend to perceive warm colors and boys tend to perceive 
cool colors, but when they become adults, this correlation reverses. In the field of physiology, certain 
colors are associated with various diseases. For example, Table 2 can be used to use the right colors 
for all rooms in terms of their psychological properties, and Table 3 to use appropriate shapes when 
designing children's rooms. (Anbari, 2015). 
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Figure 1. Woodland school / HMFH Architects  

10 THE ROLE OF ARCHITECTURE IN PARTICIPATING IN THE EDUCATION OF 
CHILDREN AT THE SAME TIME CREATING A HAPPY AND FULL OF 
ENERGY ENVIRONMENT 

10.1 Noise 
Constant and unpredictable noise causes physical fatigue and limits students' field of vision and color 
recognition, which ultimately reduces their work efficiency. Alburg College research by scientists on the 
echo of sound in the classroom shows that in classrooms where there are no carpets or curtains and 
the chairs are made of wood or metal and no fabric is used, the sound stays in the room longer. So, the 
classroom is full of unnecessary noises like whispering, rustling of paper etc. And sometimes the teacher 
speaks loudly to drown out the sounds, which is undesirable for the students (Shahbazi, 2015). 
Unfortunately, the wrong location of many schools in our country can also cause noise pollution. 
Conversely, noise pollution in some schools prevents communication between students and teachers. 
In this case, slow children and those with hearing problems are the most affected. School should be for 
everyone (Tawhidi, 2016). 

10.2 Heat and cold 
Turkman (2016) investigates the effect of classroom temperature, wind and rainy weather on students' 
behavior and shows the impact of such physical factors of the environment on behavior. In the study, 
which was conducted for two consecutive years in the first and second grades of elementary school 
through field observation, 48 teachers completed questionnaires. These questionnaires were used to 
determine two factors: the level of effort (the amount of effort and cooperation with the teacher) and the 
number of class activities and mobility. Then, the relationship between these two behavioral aspects 
with air temperature and other air characteristics (humidity, wind, and rain) was re-examined in the 
morning and afternoon. This study shows that student behavior is significantly affected by temperature 
and air quality. For example, a temperature of more than 2 degrees Celsius decreases students' mobility 
and lethargy (Moinpour, 2004) 
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Figure 2. Woodland school / HMFH Architects 

10.3 The organization and design of the classroom 
The most important change in the classroom is to break the line of sight between teachers and students 
and to create space for students to interact with each other. To this end, linear rows are at odds with the 
mood of the students. In traditional classrooms where students' chairs are arranged in regular rows and 
the teacher's desk is at the front of the classroom, all attention is focused on the teacher and little 
communication takes place between students (Jalalian, 2016). 
This order may be very desirable when the teacher is giving a lesson to the whole class, but it makes 
learning from classmates and group work impossible. Students in the back row of the class are far away 
from the teacher and can easily cause disciplinary problems and disruptions (Dejdar, 2016). In some 
classes, the chairs are arranged around the desks and the teacher's desk is on the sidewalk. This type 
of arrangement is practiced in experimental science classes. The students work with each other. If the 
classroom is arranged in such a way that the students are arranged in a circle or can interact with the 
teacher, then the teacher is a part of the students and can lead and guide the students' group 
discussions in addition to teaching. However, when designing classrooms, it is important to consider all 
students. One of the basic needs of children is to be noticed by teachers. If the physical space of the 
classroom fosters this feeling in students, the number of disciplinary problems will undoubtedly decrease 
significantly (Siami, 2001). 

11 INTERIOR DESIGN PATTERNS IN LEARNING ENVIRONMENTS 
All components of interior design should be attuned to the development of children's various learning 
abilities and play an effective role in this regard. For example, flooring that teaches children subjects 
(such as multiplication tables, the alphabet, etc.) or a tool that children can play with and have fun with 
can be attractive (Jalalian, 2016). There are different design patterns for a learning environment. These 
patterns can be considered in different areas. From the way the school is organized and how it fits into 
the context, to the design of the smallest furnishings (such as door handles), all of these elements can 
be very important (Turkman, 2016). 

11.1 Learning streets 
School corridors become learning streets with a variety of activities, including conversation and discussion 
spaces, seating areas, small workstations, individual changing rooms for children, work shows, and 
workshops. Corridors are the expandable spaces of classrooms and their extensions (Dezhdar, 2016). 
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12 THE ROLE OF ARCHITECTURE IN CREATING A DESIRE IN CHILDREN TO 
PARTICIPATE IN THE EDUCATIONAL ENVIRONMENT 

12.1 Inviting entries 
For a child, the most important motivating factor for going to school is to see his friends. If the entrance 
of the room is designed in such a way that before the child enters the room, he is shown a picture of the 
presence of other children, this is the best kind of invitation. Setting up a separate entrance and cue for 
children also increases the desire to enter the room (Jalalian, 2016). 

12.2 Water and trees 
the presence of elements that are mostly found in the natural environment, such as water and trees, 
can add a sense of liveliness to the educational space. Therefore, this can be considered not only in 
terms of the quality of the space created, but also as an effective factor in children's sense of belonging 
to the environment and nature, as well as in providing knowledge about natural life and related skills 
(Jalalian, 2016). 

13 INTERNAL AND EXTERNAL COMMUNICATION (ROLE OF NATURE IN 
EDUCATION) 

Louis Kahn (1924) defines the word school thus: All places which man uses to satisfy his desire for 
learning are called schools, and these places serve not only for learning and the acquisition of ideas 
and theories, but also for understanding the reasons for the existence of everything and the mutual 
possibilities and relations between man and nature. The presence of nature in educational spaces is 
often very limited, and this limited presence takes place without taking into account the specific needs 
of children and the high capacity of natural environments to meet these needs. There is a need to design 
natural environments in schools to meet the diverse developmental and educational needs of children 
and to enhance their abilities. The importance of the presence of nature and outdoor areas in schools 
has been considered by child researchers from different aspects. The study of educational theories 
shows that educators are paying attention to outdoor education in addition to school education, and the 
use of nature as an educational tool is receiving much attention today. It is also a very suitable platform 
to enhance various aspects of a child's development. Moreover, the existence of natural spaces creates 
peace, freshness and a sense of belonging for more children than the school room. The way outdoor 
spaces are designed and the quality of nature present there vary according to the aspects mentioned 
for children and should be considered by designers. How (the presence of nature and the right design 
methods for it can influence the quality of children's education (Muzaffar 2009). 

14 CONCLUSION 
As noted in the psychology of child development and education and in research, several factors affect 
a child's learning, one of which is the learning environment. A school with appropriate and child-friendly 
premises can have an impact on children, the development of their talents, the formation of their 
personality and moral and social values, and finally on their learning speed and lay a good foundation 
for their future education. Be fruitful for the next generation. Your buildings must be creative, not 
imitative. Be a stimulating environment for free thinking and creative expression. In this case, the child 
in this type of school shows a great desire to attend it, and it even influences the child to become 
dependent on it. Finally, attending the school and the educational environment lays the foundation for 
the student's interest in learning. This leads the child to reject and detest similar environments and even 
has lasting negative effects on his personality. The results of the studies are summarized in such a way 
that the summary of this research can be seen in Figure 3. 

This model consists of two parts  

1 Factors affecting the level of learning 
2 Factors influencing the recipient of 
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Figure 3 Analytical model of effective and influential factors of appropriate learning 

In general, the design of spaces based on children's behavioral patterns and mental characteristics 
should be able to meet three specific categories of children's needs. These needs include educational 
needs, nutritional needs (social growth and physical growth), and spiritual and emotional needs. Meeting 
these needs makes the physical environment of schools an effective environment for the educational 
purposes of children. Designed spaces should be a good platform for children's physical and social 
development. Social spaces designed in educational environments allow children to interact, 
communicate and confront each other, and group and individual play spaces promote children's physical 
and social development. Finally, from the examination of the studies conducted, it can be concluded 
that the educational environmental factors studied influence student learning. This influence is such that 
the combination of these factors together creates conditions that make it easier for the student to 
concentrate on the subject matter. On the other hand, it creates better conditions for the teacher so that 
he or she can also communicate the subject matter to the students more effectively; in this way, learning 
is made easier for the students. 
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PROMOTING SELF-EFFICACY AND EMPLOYABILITY SKILLS OF 
TERTIARY EDUCATION STUDENTS IN NIGERIA: OPTIMIZING 

‘STUDENTS INDUSTRIAL WORK EXPERIENCE SCHEME’ (SIWES) 
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Abstract 
Education is considered as a society’s machinery to equip its citizens with capacity (cognitive, affective 
and psychomotor) for useful living and to play patriotic and supportive role in national development. The 
assumed expectation of education stakeholders like parents, students, employers of labour and the 
general public is that the curricular activities of tertiary institutions should promote graduates’ self-
efficacy and equip them with employability skills. However, this expectation has been disappointingly 
very low. This is mirrored from the numerous evidences which abound in literature. The poor quality of 
graduates produced by some tertiary institutions has contributed to the rise in the number of unemployed 
persons in the Nigerian Society. The cause of this negative outcome has been blamed on some factors; 
personal and societal factors, including the theoretical based curricular offerings by some tertiary 
institutions in Nigeria. Intervention by Government on this problem of lack of employability skills has 
been through many reform programmes. Industrial training program being one of such reforms was a 
strategy to help bridge the widening gap between academic knowledge and practice. This program in 
the tertiary institution takes the form of “Students Industrial Work Experience Scheme” (SIWES) which 
purpose is to equip students with employability and job skills. This paper therefore examines the content 
of this SIWES program with the view to identifying gaps in implementation among others. This 
researcher advocates the optimization of ‘SIWES’ as a panacea for promoting self-efficacy and 
employability skills of final year students of tertiary institution in Nigeria. Recommendations which 
include were counselling implications were made for management of tertiary institutions.  
Keywords: Students Industrial Work Experience Scheme, Self-efficacy, Employability Skills, Tertiary 
Institution. 

1 INTRODUCTION 
Education equips its citizens with life time capacity for functional living and national development. The 
capacity includes cognitive, affective and psychomotor functioning. Besides, highly demanded of 
university graduate in society now are skills in critical thinking, problem solving, entrepreneurial skills 
among others which can make them employable. However, many graduates are not employable due to 
deficiency in these areas. As the years roll by, the researchers observe that while some problems of 
society seem to be reducing or solved, others are escalating and defying efforts made to solve them. 
There was a time when employers of labour fell on each other in a bid to recruit graduates who were 
considered well equipped and well trained in their various disciplines. This seems unlikely now. Then 
came the period of unemployment, when the number of graduates outnumbered the job vacancies 
available. International Labour Organization (ILO) defines unemployment as the share of the labour 
force that is without work but available for and seeking employment including people who have lost jobs, 
and those who have voluntarily left work. Statistics of unemployment situation in Nigeria showed that in 
2019, unemployment rate stood at 23.1 percent while in 2020 it hit 33.5 percent. The Nigerian Senate 
had called for a declaration of a national emergency [1] The problem gets more worrisome as more and 
more Nigerian graduates are being adjudged unemployable. This has been attributed to lack of soft 
skills, experience, skill mismatch, discrimination by employers, poor training, obsolete educational 
curriculum that produces white collars job seekers, incongruence between output of educational 
institution and requirement of the labour market ([1],[2],[3]).  

This not-so-palatable concept of lack of employment skills among graduate of tertiary institutions implies 
that even when jobs are available, this category of graduates cannot be employed. When they remain 
unemployed for a long time, the condition adds to the growing number of unemployed workforce in the 
country and the psycho-social impact on individual and society are negative. 
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The prevalence of the problem of lack of employability skills among the high skilled workforce in the 
society is becoming very disheartening to many concerned educators hence, too many questions about 
the nations education delivery begs for answers. Not only that, the scenario seems to cast aspersion on 
the effectiveness of educational programmes of tertiary institutions towards production of quality high 
skilled labour. Hence based on the foregoing, it appears to the researchers that the society is at the 
point where the issue of graduate qualification in terms of possession of employability and self-efficacy 
skills can no longer be left to chance. There should be a deliberate effort of educators at this level of 
education to ensure that graduates possess employability and self-efficacy skills that are now known to 
mediate work and productivity. Some theories which support the position held in this paper are 
discussed below. 

2 THEORETICAL FRAMEWORK 

 
Fig 1: School Learning Model (adapted from Biggs & Moore, 1993)(Field study: Orji, 2021) 

As shown in Fig. 1, the school learning model also called ‘3P Model’ shows the relationship among the 
components of presage (learner and teaching characteristics); process (teaching-learning process) and 
product (outcome). Implication to the study is that efforts to improve graduate outcome can be achieved 
by optimizing the teaching learning process (Students industrial work experience, SIWES). This, when 
effectively utilized would affect learner’s (or graduate) skills acquisition and self-efficacy positively.  

3 CONCEPTUAL FRAMEWORK 
In this discussion it is conceived that optimizing SIWES in tertiary education would enhance the 
acquisition of employability and promote self-efficacy skills among graduates. 

4 CONCEPT OF SELF-EFFICACY 
Self-efficacy is the state which alludes to the judgments of an individual’s capacity, and it is an ability to 
complete what is expected to prevail in an undertaking. Self-efficacy is one of the most grounded 
components relating to performance in many areas of endeavours such as games, business and 
academics, just to mention some. [5], noted that self-efficacy is a state of feeling that impacts a person’s 
assignment, decision, level of exertion, ingenuity, and versatility. Self-efficacy gives a person confidence 
and makes up the part of a worker’s personal characteristics. Evidence on the impact of self-efficacy in 
work behaviour and productivity abound. For example confident teachers have been shown to be more 
effective in teaching than those with little or no confidence. Teacher’s personal characteristics influence 
their classroom effectiveness [6] 
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- Productivity - Commitment - Inefficacy - Low productivity 
- Self- efficacy - Accountability - Absenteeism - Lost of revenue 
- Satisfaction - Efficacy - Lateness - Apathy 
- Mental health - Productivity - Anxiety - Job mobility 
- Happiness - Retention - Poorl  
- National development - Increase turnover   
 - Positive impact   

Fig. 2: Field work: Orji, 2021 

The level of Self-efficacy skills one has could have influence on an individual’s work adjustment. This 
could either be adjusted or maladjusted behaviour (the consequences are shown in Fig. 2). It is based 
on the foregoing background that the researchers propose that quality of instruction (optimizing SIWES) 
should be effectively utilized in order to enhance the competence and promote self-efficacy of graduate. 

In-equipping student with self-efficacy skills, [7] found a positive relationship between self-efficacy, 
learning systems and academic achievement. They suggested that learning procedures should be 
structured with the view to accessing the impact on learning. They are also of the view that one need 
self-examination to figure out how to upgrade the self-efficacy of oneself. The discussion gives the notion 
that the quality of learning, like how SIWES is organized, implemented and followed through would 
impact learning and foster the development of self-efficacy. People with low self-efficacy shy away from 
cooperation, they blame this feeling on low competency [8]. This implies that the quality of SIWES 
programs experienced could give an individual a feeling of either low of high competency. 

5 CONCEPT OF EMPLOYABILITY SKILLS 
Employability skills refer to transferable skill needed by an individual to make them employable. Indeed 
they are skills needed for employment and work adjustment and by extension job creation. Employability 
skills include; communication, teamwork, problem solving, critical thinking, initiative and entrepreneurial, 
planning and organizing, self-management, willingness to learn and digital literacy 
(https://www.youthcentral.vicgov.an>, https://www.eskill.com>blog>ene...) 
In Nigeria unemployment among youth is due to lack of available job vacancies and by extension inability 
to create job for one self. As a result, employers value those who possess employability skills. [9] report 
of a survey of Ministry of Education show that 71 percent of student who graduated from tertiary 
institutions (Universities, Polytechnics, Colleges of Education) in seven years (2001-2007) were yet to 
find jobs As a result of the recent focus on graduate employability, some researchers have attempted to 
rank productivity of tertiary institutions based on the employability of their graduates. This means that 
universities can be held responsible for the quality of students’ learning. A study by [10] assessed 
secondary school student’s perception of entrepreneurship lesson delivery strategies for job creation 
efficacy in Calabar Education Zone, Cross River State, Nigeria. Descriptive survey design was adopted. 
The sample comprised 889 students of senior secondary III who were about to conclude their senior 
secondary certificate examination during the 2018/2019 academic session. Data was collected with a 
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perceived face and content validated questionnaire titled “Students’ Perception of Entrepreneurship 
Lesson Strategies for Job Creation Potential” (SPELS-JCP). Frequency and percentages were used to 
analyze data. The study concludes that teachers should use effective lesson delivery strategies like 
modelling, excursion, contextualized lessons and laboratory demonstrations, among others, if they 
desire to develop job creation potential and efficacy in their students. The study suggested that, to 
enhance entrepreneurial skills in the students, teachers should improve their content knowledge of 
vocational subjects, try to use appropriate lesson delivery strategies and teach effectively. In this case, 
the quality of SIWES programs could determine the amount of employability skills acquired and the self-
efficacy skills possessed among graduates. 

6 WORK ADJUSTMENTS 
Work adjustment has been given different interpretation by different people. It is the personal ability to 
accept or adapt to organizational rules, structure, communication system, commands and 
decentralization that people must face in their work [11], Work adjustment is conceived as the perceived 
ability to meet job requirements and perceived suitability of knowledge and skills, to meet the needs and 
expectations of the organization [12]. This later definition obviously points to the fact that knowledge, 
skills, and personality are critical for future work adjustment of graduates. This implies that curricular 
offerings of tertiary institution should be able to connect theory to practice. This may provide a safe 
guard for work maladjustment of graduates. [13] asserted that work experience of individuals are helpful 
in shaping individuals strategies and mental framework in adjusting themselves to new job, work 
environment and uncertainties. A report by [14] noted that some of the university graduates surveyed in 
their study on unemployment among young graduates in Algeria saw themselves in predicament 
because of the gap in skills acquired in the university and the expectation by employers in the working 
environment. Similarly [15] also posit that the product of universities in this 21st century in Nigeria appear 
to be deficient in skills and lack of what it takes to provide employment for themselves and others. In 
corroboration, [16] lamented that “many graduates cannot replicate their knowledge and skills in 
practical situations, which has made many situation analysis to question and scrutinize the effectiveness 
of our university system.” The present researchers have identified consequences of the two poles (work 
adjustment and work maladjustment) on the individuals on one hand and on the society on the other 
hand, respectively (see fig. 2) 

The present researchers believe that adjustment in the work place for these graduate (i.e. new skilled 
work force) would be better enhanced if they have receive quality educational institutional experience in 
SIWES Programme. The researcher opines that tertiary education should be innovative to achieve 
quality learning. If optimized SIWES could bring in innovation that can improve quality learning and 
promote self-efficacy skills. 

7 STUDENTS INDUSTRIAL WORK EXPERIENCE SCHEME (SIWES) OF 
UNIVERSITIES IN NIGERIA  

Students industrial work experience scheme (SIWES) is an organized programme of many universities 
in Nigeria. It is a program that fosters student’s familiarity with the expectations in the real world of work 
by having them work in similar environment prior to their graduation. Students are expected to learn on 
job and be mentored by experienced skilled workers at the relevant industries and organization. Most 
time, these organizations are chosen by the students themselves. Therefore, one is unsure whether 
students actually present themselves for industrial work experience. And even if they do, are they in 
relevant organizations that are relevant to their academic field? Therefore there is a gap in the 
implementation of SIWES which should be addressed by university administrators. The duration of 
SIWES is usually for six months and in most occasions, students in science and technological oriented 
courses, are the beneficiaries. This is to be done before their final year academic sessions. Education 
students undertake teaching practice. Others in the medical and allied medicine go for housemanship 
and internship as the case may be. These types are of industry based training. These exposures are 
expected to achieve the objectives of SIWES and help the individual develop other relevant social, 
personal and entrepreneurship skills for proper adjustments for future skilled labour. Unfortunately, 
some students spend their six months industrial training without achieving desired experience. 

The present researchers assume that the fresh graduates or the newly employed skilled labour who as 
student have satisfactorily completed this six months duration of industrial work experience should to a 
large extent, be an expressed reflection of the attitude and behaviours inherent in the objectives of 
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SIWES program in Nigeria. Reiterating on the objectives of SIWES and relating to future workplace 
behaviours, SIWES is expected to; 

i.  Expose student to the real working environment. This can help reduce future unnecessary anxiety. 

ii.  Let students see the connection between theoretical learning with practical work that can enhance 
their world view about work 

iii.  Adopting and complying with safety regulations in the industry can enhance their subordination 
and followership in the workplace 

iv.  Establish and strengthen confidence in the performance of duties can enhance their self-esteem 

v.  Instil team work and good relationship with other employees can enhance their commitment to 
work hard 

vi.  Ability to access themselves to prepare for the working world after graduation can enhance future 
work adjustment 

vii.  Raise awareness and increase student interest in the subject selected can enhance their focus 
on their work and to appreciate diversity in their work place 

vii.  Uplifting honesty, trustworthiness, dedication and responsibility and self-confidence can enhance 
patriotism among them. 

The purpose of enumerating these objectives of SIWES in Nigeria and connecting it to future behaviour 
as seen above is to clear all ambiguities about the import of the program in University education. 
University education is saddled with the function of producing skilled labour for the society’s labour force. 
Ensuring that their products are properly adjusted at work, is critical to the continued enjoyment of 
society’s trust on universities role in the development of individual and manpower in the society. The 
question that the present researchers are asking is, why the maladjustment of skilled labour in Nigeria 
persistent given the experience received from SIWES. The researchers perceive that this program was 
not by chance but a well throughout policy. Therefore, it should be leveraged to continue to inculcate in 
students work place value, and ethics, social skills and attitudes that they require to exercise their 
potential for effective work adjustment. There are many benefits from SIWES and they are to be 
optimized for sustainability of the university curriculum to produce well-adjusted skilled labour. 

8 BENEFIT OF SIWES TO BE OPTIMIZED 
Optimization is the action of making the most effective use of a resource. Thus Student Industrial Work 
Experience Scheme (SIWES) is an educational resource which benefits should be optimized to enhance 
production of good quality graduate who will be employable and able to create jobs. The benefits to be 
optimized include: 

1 Empower people to develop their full capacities and of enterprises. 
2 Raise productivity, both of workers and of enterprises. 
3 Contributing to boosting future innovation and development. 
4 Encourage both domestic and foreign investment and thus job growth, lowering unemployment 

and underemployment. 
5 Lead to higher wages. 
6 When accessible expands labour market opportunities and reduce social inequalities.           

(Source ILO-20: a skilled workface for strong sustainable and balanced growth, 2010). 

9 CONCLUSION 
The gap between the world of learning and the world of work can be very wide. Classroom learning has 
always been theory and basically academic while the world of work is dominated by practical demands 
of production process, deadlines and workplace organization. Workplace requirement are changing 
hence, only persons who are confident, skilled and job ready would become well adjusted. SIWES when 
optimized will help close the gap between theory and practice which can provide the safeguard for un-
employability and poor work adjustment among future skill labour in Nigeria.  
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10 RECOMMENDATIONS 
1 University administration must ensure that students are properly assign to organisations where 

they can actually acquire relevant job skill experience among others. 
2 Effective partnership between governments, employers, and workers organizations and training 

institutions and providers are critical to anchor the world of learning in the world of work. 
3 Education and skills policies are more effective when well-coordinated with employment, social 

protection, industrial, investment and trade policies. 
4 Educational curriculum should match the new demands in job dynamic. Different kinds of jobs 

have evolved and thus teaching content should be one that provides the skills demanded. 
5 Effective vocational and employment counselling services are needed in secondary schools, this 

can help the young ones to make better informed choices about education and training. 
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Abstract 
We present the conceptual design, implementation, testing and initial validation results for the Horn of 
ODin (HOD), a new generation mobile learning object for undergraduate mathematics in the form of a 
viking age adventure. Our serious game is specifically designed to encourage extended student 
engagement with the mathematical topics to be mastered, thus permitting prolonged reflection upon the 
subtleties of the often abstract concepts involved and through this making it more possible that the students 
reach the deeper levels of learning needed to meet the underlying Learning Outcomes (LOs). HOD is a 
novel learning object developed within our scalable, modular and extensible software framework Quest for 
Wisdom (Q4W), built on smart amalgamation of cutting edge web technologies. Virtual community building 
technologies in particular play an important role in Q4W for synchronous and asynchronous learner 
collaboration, enabling students throughout immersive gameplay to interact individually with the maths on 
a cognitive level, but also in a social setting. Our framework follows open access principles and can 
potentially be knowledge-transferred to other subjects. Traditionally, undergraduate mathematical topics 
are taught through self-study of books, supported by lectures, workshops on well-chosen illustrative 
problems and sometimes formative assessment. Students often criticise textbooks as boring or not helpful 
in their learning, class attendance is not always at ideal levels, and it is not uncommon for the majority of 
a cohort to fail one or more LOs on a course due to lack of student engagement. Well-constructed serious 
computer games are widely accepted as good learning tools for student engagement and deeper learning. 
However, it is a challenge to construct such games so they methodically cover all aspects of complex LOs 
in tertiary mathematics without the resulting object resembling a common maths lesson. A multidisciplinary 
team of games specialists and educators have designed the learning activities of HOD so they make up 
an immersive game for sustained student engagement while still aligning with all aspects of the LOs 
regarding the topics covered. HOD teaches mathematical relations, a common subject in first year 
undergraduate mathematics throughout the world. The game is based on an original story in which players 
get to be heroes and go on a quest for wisdom where they interact with colourful characters and creatures 
from Norse mythology. Players progress through the game levels by learning more and more about 
relations and work towards a final goal of assembling a magical horn. On their way they prepare potions, 
find runes in a maze, defeat giants in strength contests and more. Each game level is a story chapter and 
involves puzzles and problems designed to illustrate one particular bite-sized aspect of a LO. HOD gives 
continuous personal feedback on all hero actions, and formative assessment is integrated in the narrative 
with correct answers giving the player advantages for game progression. For testing, a group of first year 
discrete mathematics students were invited to play HOD as an add-on curricular activity. Initial results are 
very encouraging, showing students persevering with HOD until the quest is complete, thus actively 
engaging with all aspects of the LOs covered. Analysis of exam results achieved also shows that student 
attainment in relevant exam questions compares favourably to that of earlier cohorts. 

Keywords: Undergraduate Education, Mathematics, Serious Games, Emerging Technologies, Next 
Generation Classroom, Student Engagement, Virtual M-Learning Communities. 

1 INTRODUCTION 
We present a novel digital learning framework called Quest for Wisdom (Q4W) for gamified learning 
modules at tertiary level together with the conceptual design, development, implementation, testing and 
initial validation results for the Horn of ODin (HOD), which is a prototype mobile learning object for 
undergraduate mathematics manifested in the form of a viking age adventure game developed within 
Q4W. Serious games and puzzles feature throughout the history of mathematics from as far back as 
the 3500 year old Rhind papyrus [1]. At all levels from higher education to primary school they have 
been used to illustrate and help students learn concepts in every mathematical field from number theory 
through to geometry, topology and logic (cf. e.g. [2-3]). With computer games gaining in popularity and 
the games industry growing year on year [4], the technological tools for creating a serious computer 
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game for teaching concepts in higher education mathematics are readily available [5]. Arguably a project 
for creating a learning object like HOD is thus a very natural progression with deep roots in history, but 
it is hampered by its complex multidisciplinary nature with combined specialist skills required from 
several (typically disjoint) fields, e.g. mathematicians, educationalists, programmers, web technologists, 
computer scientists, digital artists and games specialists. Our multidisciplinary project team combines 
several areas of expertise and has worked in close collaboration in all development stages for HOD, 
from the initial story to the finished prototype application. HOD addresses first year undergraduate 
mathematics students who often have problems with the abstract concepts they need to learn. Our 
prototype learning object is on mathematical relations on sets, which is a standard first year 
undergraduate topic in discrete mathematics or basic algebra throughout the world (a typical course 
plan can be found in [6]). 

Traditionally the topic of relations on sets is taught through self-study of books, supported by lectures 
and workshops on well-chosen illustrative problems. Continuous formative assessment, e.g. in the form 
of frequent quizzes giving students feedback, is established as an effective learning tool [7], and this is 
also a key ingredient in many mathematics courses teaching the subject. The summative assessment 
is often via one or two questions on a written paper at the end of the course. Mastering mathematical 
relations on sets requires learning some quite abstract concepts as will be demonstrated below in the 
analysis of a learning outcome (LO) from a course taught by one of the authors. It is not uncommon for 
students to fail meeting such LOs. To give an idea about the level of failure in question, in a recent exam 
taken by 69 candidates, 25 passed only. Of the 44 fails (F or FX on the ECTS grading scale [8-9]) 
students, all bar one failed to meet the LO on relations, and among them were 35 students that met all 
other LOs. Such candidates are routinely offered a complementary exam on relations rather than having 
to wait till the next full exam on their course. This exam result is not unique by any means, we have 
similar results on courses like this going back more than twenty years. 

The many complementary exams on relations constitute a very high and unpredictable extra workload 
for examining lecturers, but perhaps more worryingly, students seem to perceive the topic as easy until 
the point when they actually fail the exam. Even after being given full solutions to exam questions, they 
often come to see the examiners, wondering why their answers are wrong. An anonymous poll in a 
lecture on relations given on the course from which the above exam statistics were taken, had 83% of 
students in the lecture rating the relations topic as easy or very easy. This is in stark contrast to over 
60% of them failing to meet the LO a month later. Furthermore over the years it has been observed that 
students fail to engage well with the topic, skipping lectures and exercises in favour of topics they 
perceive as harder, and in course questionnaires they generally rate the topic as quite boring, 
sometimes even offering as a reason that they see no point in studying it because “it is too easy”. We 
thus had in mind that our learning object should provide motivation to study the topic in spite of students 
not recognising the need to study it.  

The challenge of designing learning objects and effectively organising student learning to improve 
attainment and retention in mathematics is probably as old as mathematics education itself, not least in 
higher education. Attainment in first year undergraduate mathematics courses is generally lower than 
desirable, and so is the retention rate for these courses. Distance courses have also got a lower retention 
rate than campus courses, and the low attainment and retention in first year undergraduate mathematics 
in general combined with the distance setting makes for a very challenging case (e.g. [10-12]). Many 
models exist for ideal learning environments. One such model is the Communities of Inquiry (CoI) model 
[13]. Our experience in balancing distance courses in mathematics according to the CoI model is that 
they score highly in both cognitive and teaching presence, but are lacking in social presence [14]. On 
campus courses various methods can be used to encourage group work on seminars and problem-
solving in and out of class, but such methods for enhancing social presence do not translate well to 
distance settings, where courses often are asynchronous and students find it hard to identify suitable 
meeting times (cf. e.g. [15]). 

For our prototype serious game HOD the objective was thus to create a learning object for mathematical 
relations on sets that would (i) engage the students, (ii) make them reflect on the subtleties of the 
concepts involved in the topic and (iii) retain their engagement long enough for them to realise that there 
are deeper discoveries to be made. We also wanted them to encourage social learning in the distance 
setting by getting them to (iv) engage in discussions with each other in order to (v) help each other 
getting to the deeper levels of learning. Our prototype learning object HOD is presented in detail below 
in subsection 3.2. The underlying digital learning framework Q4W was designed to be a platform for 
integrating different fields (e.g. mathematics, physics, chemistry), subjects (e.g. discrete mathematics, 
geometry, linear algebra) and topics (e.g. relations, sets, functions).  
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2 METHODOLOGY 
We discuss in this section the overall methodology deployed for developing our Q4W framework, starting 
from an analysis of our chosen learning outcome on mathematical relations which was used to identify 
subtopics informing the many mini-games that are part of HOD, then proceeding with a discussion of 
the technical development details, as well as testing and validation mechanisms. 

2.1 Game Design 
Underpinning the game design of HOD is a breakdown of the chosen learning outcome on mathematical 
relations into ten distinct subtopics and an analysis in terms of cognitive skills required from the students, 
which can be found in subsection 3.1. As most readers will be familiar with Bloom’s taxonomy for 
educational objectives, we shall use this in our LO analysis [16]. In addition to this, for each of the ten 
subtopics, typical errors made by students were identified by analysing responses to several past exam 
questions and formative quizzes on the topic. We have used the outcome of these analyses to design 
carefully 14 mini-games for HOD to help students appreciate all the aspects of the ten subtopics of the 
LO and avoid typical pitfalls. Some subtopics are covered by more than one mini-game due to their 
complexity. 

2.2 Technical Developments 
The core objective of Q4W is to facilitate student engagement with the subject of mathematical relations 
[17] for improved attainment in the exams. A learning framework that acts as a platform for developing 
serious games is much needed to create new and exciting learning objects, as students often criticise 
textbooks as boring or not helpful in their learning, class attendance is not always at ideal levels, and it is 
not uncommon for the majority of a cohort of students to fail one or more LOs due to lack of engagement. 
Fig.1 shows the fundamental building blocks in the software architecture of our Q4W framework, with 
emphasis on modularity, scalability and extensibility, built by integrating a multitude of web technologies, 
and allowing execution on multiple platforms, including mobile devices. More specifically, we have 
implemented a user registration/login system, an underlying database to store student progression and 
workflow datasets and several front-end tools that can be used by teachers for adding learning materials 
into Q4W. For rapid prototyping of the Q4W ecosystem and following an extensive evaluation of existing 
software tools we focused on light technical solutions facilitating user-friendly UIs and elastic drag-and-
drop design functionalities that allow developers to add new elements simply, rather than writing advanced 
HTML, CSS and JavaScript code. Wix [18] and Squarespace [19] are preferable over WordPress [20] as 
they offer straightforward ways for implementing login/registration systems with additional options for 
supporting databases to track user progress. We finally selected Wix for our developments for several 
reasons, e.g. the possibility for migration to different environments as needed and full integration with Velo 
[21] for allowing realisation of specialist functionalities, such as ways to communicate with social learning 
platforms or mini-games assets created in game engine platforms. 

 
Figure 1. Overview of software architecture components of Q4W. 
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To avoid overpopulating the Q4W screens and still be able to cater for complex game scenarios, we 
created customised transitions where players can obtain additional game story information. Loading times 
were optimised in order to support engaging user experiences. We deployed dynamic pages, e.g. for 
displaying individual pages for Q4W topics, specific hero tasks or transition sections. MathJax [22] was 
deployed for writing theory pages, while Valhalla-world scenarios were used to demonstrate theoretical 
concepts in a relaxed way (Fig. 2). To improve navigation and facilitate a more intense user immersion, a 
treasure hunt map was designed representing the realms of Norse mythology. The map is enhanced with 
additional points depicting hero tasks locations allowing players to find their way if lost or even revisit 
completed sections if so desired. Two pillars are seamlessly integrated within our learning framework: the 
gaming environment and social interaction tools. To engage the user with the module and to facilitate 
learning, a set of serious games were designed and created using Unity [23]. These can be described as 
mini-games that can exist independently and teach different concepts, e.g. symmetry, how to draw 
relations digraphs or what is an equivalence relation. However, these mini-games are tied together by a 
narrative manifested in an immersive Norse mythology world. The driving force underpinning our 
developments was reusability so that components can be adapted and repurposed as needed, thus 
facilitating maintenance and long-term sustainability of our tools. 

 
Figure 2. Using Valhalla-world scenarios to illustrate theoretical concepts. 

We have implemented personalised feedback [7] by giving players specific information regarding their 
flaws, to help them perform better in similar situations. By not having simple “try again” screens, the 
mini-games inform the players by providing additional hints without giving away the full solution. This 
allows the students to discover the subtleties that they were not aware of before playing the game. As 
an example in the Jotunheim game, the player has to add edges to a digraph according to specific rules. 
If premature steps were attempted, the edges would not be drawn, and red arrows would be flashing on 
the screen to indicate why the rule was broken. Nevertheless, personalised feedback is not the only 
gamified formative element. After understanding the limitations of having quizzes inside a web 
environment, effort was put into integrating the quizzes within the hero tasks with the aim to immerse 
the player in the game while still implementing a good formative evaluation system. The quizzes were 
integrated within the narrative of play. Giving correct answers would result in the hero defeating fierce 
wolves, winning strength contests or saving squirrels from being killed (Fig. 3). The mini-game ranked 
as being the most fun was Nidarvellir, where, after solving the mathematical problems, the hero had to 
find the rune by walking through a maze. This involved no mathematical elements at all, and the 
navigation was done by simply using directional buttons or arrow keys. The purpose of designing this 
was to experiment with the hypothesis that having pure games as part of the experience disconnects 
the player from the mathematical world in question. To our experiences when realised in a balanced 
way it can enforce engagement dramatically. 
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Figure 3. Wolf battle quiz. 

Another aspect of our developments was integrating social learning tools within the Q4W framework for 
which we deployed a Discord [24] server, named The Crafty Fox Tavern. It was created to implement 
rooms encouraging students to communicate with each other in order to share ideas related to the 
mathematical concepts they are learning, ask questions regarding certain tasks or simply having a chat. 
Our initial experiences with social learning tools blended within frameworks such as Q4W are 
encouraging and a number of future developments are planned in this direction to incorporate elements 
for leaderboards, easter eggs and co-operative tasks requiring user groups. 

2.3 Testing and Validation 
A group of volunteer distance students of discrete mathematics from the spring of 2021 were recruited 
to act as test persons with the option of full anonymity. Relations on sets was part of the mathematics 
course the test group was studying at the time, and they were invited to play the game in addition to 
other course materials. They were informed that the theory pages within the game would cover the 
whole of the learning outcome on their course, and that completing HOD also more than covers the 
exercises normally set on the course, but they were not prohibited from accessing the usual study 
materials on the course, including recorded lectures and participation in online workshops. They were 
asked to participate in the usual formative quiz on the subject, an activity that students usually want to 
complete because participation in the formative quizzes on the course gives a bonus in the final exam. 

It was judged that it would not be practically possible to split the class in order to have a control group 
not playing the game from the same cohort, as students were in regular contact with each other and we 
anticipated they would naturally be curious about the unusual new learning object and possibly share 
the game link with the other group. We thus used as control groups the students from the exact same 
courses given in the spring of 2020 and 2019. The three instances of the course were as identical as 
could be in terms of the course contents and prerequisites, the process for admitting students, the course 
material, the recorded lectures, including the lecturer conducting the workshop. Everything was the 
same apart from the 2021 cohort being given access to HOD. As the course is a distance course, we 
did not envisage that it was much affected by the Covid pandemic, but we took onboard statistics from 
both 2020 and 2019 to make sure that this was not a factor. The research methods used to validate 
Q4W follow both quantitative and qualitative approaches. In-game data collection was used to track 
student progression and retention. Online survey questions were used to gauge student appreciation of 
the Q4W learning framework. Survey questions were also asked that allowed students to rank the HOD 
mini-games in terms of fun and mathematical difficulty, and open-ended questions were included to 
receive constructive feedback on what motivated the players to continue progressing through the game 
and complete all the tasks. Finally, the exam results on exercises pertaining to relations and the course 
formative quiz results from 2021 were compared to results from 2020 and 2019. The outcomes are 
discussed in section 3. 

3 RESULTS 
In this section we present the results of our project, starting with the result of the analysis of the learning 
outcome on mathematical relations addressed by the game and followed by a presentation of the 
resulting game. Finally we present the results from testing the game on a group of first year discrete 
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mathematics students and their attainment in the subject in the summative assessment at the end of 
their course. 

3.1 The Learning Outcome 
The learning outcome on relations that is the learning objective for HOD reads as follows: In simple 
cases the student must be able to decide whether a relation is an equivalence relation or not. In order 
to meet this learning outcome, the student must learn the following ten definitions and results: 

1 What is a relation? 
2 How to depict a relation by using a digraph 
3 The reflexivity property 
4 The symmetry property 
5 The transitivity property 
6 An equivalence relation is one that is reflexive, symmetric and transitive 
7 An equivalence relation induces a partition on the underlying set into equivalence classes 
8 The anti-symmetry property 
9 A partial order (PO) is reflexive, anti-symmetric and transitive 
10 A (total) order is a PO in which every pair of elements in the underlying set can be compared 

For the benefit of readers without a degree in mathematics, we include an analysis of some of the 
subtopics giving an indication of the intricacies involved in designing a game that covers them. On the 
face of it, the list contains just ten facts and definitions that have to be learnt, and so they all should be 
at the bottom level 1 of factual knowledge in Bloom’s Taxonomy [16], except for Subtopic 7 which is a 
synthesis of ideas and thus clearly at a higher level. However, the other subtopics are not as simple as 
they look either - the simplicity of their wording belies the depth of learning needed in order to grasp 
them. One issue students face is that mathematical language is exact, and moving as much as a comma 
or changing a seemingly insignificant symbol can completely change the meaning of a sentence. So 
care must be taken when learning definitions.  

Consider item 4 in the list for example, the symmetry property. The definition that must be learnt here 
reads in full: A relation R on a set S is symmetric if xRy => yRx for all x,y in S. Students who have not 
understood well the meaning of the logical symbol ‘=>’, often confuse it with ‘<=>’ or ‘and’. If a student 
replaces the symbol ‘=>’ in the definition of symmetry with a comma or with the word ‘and’, this definition 
is no longer the same and no longer describes what a symmetric relation is, and if they read or think 
‘and’ instead of ‘implies’ when they see the symbol ‘=>’, then they will never be able to reach higher 
levels of learning with the symmetry concept. Similar logical errors or difficulties impede comprehension 
in the other subtopics. Further, as symmetry is part of the definition of an equivalence relation (Subtopic 
6 in the list) along with reflexivity and transitivity, students must reach at least learning level 5 (synthesis) 
in Bloom’s Taxonomy for all these three concepts before they are finally ready to start at the bottom 
level 1 again with the factual knowledge that an equivalence relation is one that is reflexive, symmetric 
and transitive. 

For each of the subtopics, typical errors made by students were also identified by analysing quizzes and 
past exams from several instances of courses in which they feature. They were used to inform quizzes 
and game tasks in the mini-games. We rely on the learning objects on the course to convey the link 
between a LO and specific questions to be mastered in the exam [25]. A comprehensive learning object 
like HOD with each mini-game exploring the depth of all corners of the LO and highlighting an extensive 
list of subtleties and typical errors is a novel approach to teaching the subject of relations and a valuable 
tool for establishing the constructive alignment for the LO in question. 

3.2 Game Presentation 
The narrative for HOD was a collaborative effort between all the authors as mathematical, programming 
and computer games expertise were all needed to incorporate popular action-adventure game 
mechanics into a series of connected game tasks where players learn the ten subtopics of the learning 
outcome on relations on sets listed in Section 3.1. The resulting serious game is an adventure game set 
in the Viking Age with an ultimate goal to reassemble a broken drinking horn in Valhalla for which they 
will be collecting runes throughout the story and throughout the nine realms of Norse mythology, meeting 
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many of the colourful characters and creatures from Valhalla and beyond as they play. The reward for 
completing most mini-games is a rune needed to reassemble the horn. 

The game is a self-contained learning object presenting the theory on mathematical relations, while 
allowing exploration through practical exercises and integrated formative assessment. The tasks to be 
completed are in the form of 14 mini-games teaching mathematics both through the game structure and 
the game contents. The player is engaging with the abstract mathematical concepts and problems in a 
way so they are enjoyable and lead to a rewarding conclusion. Each of the 14 mini-games is carefully 
designed to help the student appreciate aspects of the 10 subtopics listed in the analysis of the learning 
outcome above. Some subtopics are covered by more than one mini-game due to their complexity and 
the variety of typical errors identified in the analysis of student responses in exams.  

In the implementation phase, attention was paid to using simple and intuitive game mechanics, so the 
player can focus on solving the mathematical problems. Further, artwork and story create an immersive 
experience encouraging the players to persevere with the tasks in an urge to see the end of the story. 
Each scene in the story is made up of between one and three mini-games, a theory page and an 
assessment. The theory pages contain the mathematical theory needed to meet the learning outcome, 
but it is couched in examples fitting the environment in which the story is set (See Figure 2 for an 
example). After reading the theory, the student can play the mini-game(s) and at the end of the mini-
game there is either formative assessment inside the mini-game or on the website. The Q4W framework 
is designed to allow quizzes being served via the website or the game engine, but a more immersive 
experience is supported by having the quizzes inside the mini-games, where rather than scoring points, 
players gain lives or strength to slay nasty creatures or potions to get ahead quicker in the game. 

After the hero has learned about mathematical relations by visiting all realms and collecting a rune from 
each, they return to Valhalla, where Odin in the meantime has figured out that there are too many 
possible combinations for matching the runes with the pieces of drinking horn in order to glue everything 
together fast, so clarity potions are needed. But there are no clarity potions left after playing the game, 
so the hero is in trouble until Eir, who the hero has met before, offers to give extra clarity potions if hero 
knowledge on relations is proven. This leads to a final challenging quiz on aspects of relations, before 
the hero can assemble the pieces of the horn. It turns out the runes spell out the word “Relations” and 
Odin is happy as the mead of poetry can now flow again, poets can rhyme and mathematicians reason! 

3.3 Testing and Validation Results 
The game was advertised to 52 students, but just 15 players accessed the Q4W platform, and just 10 
students responded to the player survey. It must be mentioned that the course is a distance course, and 
at the time when the game was tested, only 25 students were active, so the uptake rate for the game 
corresponded to about 60% of active students and the participation rate in the survey corresponded to 
about 40% of active students. 

The database system integrated within the framework kept track of player progress, showing what 
sections were completed or skipped. From the 15 students that played the game, 10 managed to reach 
the final stage and fix the Horn of Odin. However, the game was designed to allow the students to cheat, 
and contrary to what was initially believed, many preferred to skip the tasks they considered difficult 
instead of seeking help from other players on Discord channel, and 8 players, managed to reach the 
end of the narrative, but did not complete the tasks entirely, skipping either theory pages or hero tasks. 

To study the impact on student attainment, the results from the formative quiz, as well as the results 
from the final year exam were compared against previous groups’ results. Figure 4 shows a comparison 
between the formative quiz results from 2021 (the group that had access to the HOD game) and the 
groups from 2020 and 2019 that did not have access to gamified learning tools. In 2021, from the total 
of 52 registered students, 25 took the quiz. 13 students volunteered in the quiz the information that they 
had played the HOD game (6 in full and 7 partially). The 6 who confirmed playing in full all scored A in 
the formative quiz, and 6 of the other 7 also scored C or above. 
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Figure 4. Comparing formative quiz results on relations with those from previous years. 

As the aim of HOD was to help students improve their attainment and meet the learning outcomes on 
the mathematical relations, the results from the summative final exams were also studied. In 2019, 30 
students out of 65 enrolled students took the exam, and 70% of these did not meet the learning outcome 
on mathematical relations, the pass rate on the exam after complementary exams was 83%. In 2020, 
26 students out of 62 enrolled students took the exam, and 69% of these did not meet the learning 
outcome on mathematical relations, the pass rate on the exam after complementary exams was 92%. 
In 2021, 29 students out of 52 enrolled students took the exam, and just 24% of these did not meet the 
learning outcome on relations, the pass rate on the exam after complementary exams was 83%. 

Qualitative data and some quantitative data was gathered by designing a player survey, where the 
students could give constructive feedback. Students ranked the games in terms of difficulty and fun, 
gave suggestions on further improvements and also mentioned what they enjoyed the most while 
playing the HOD game. To have an understanding of the students feedback, a set of questions gathered 
information about previous knowledge on the topic of mathematical relations and whether the students 
find the subject easy to understand. First they were asked to rate their knowledge of relations before 
playing HOD, and only 20% considered they did not have a lot of knowledge about relations. This 
response indicates they may have read the course materials or viewed the online lectures prior to playing 
the game. As many as 50% disagreed that learning about relations without HOD would be hard, while 
only 30% agreed. Next they were asked to give an opinion on whether the topic of mathematical relations 
is easy to understand. Only 10% disagreed and 70% either strongly agreed or agreed with it being easy, 
thus giving the same indication as the lecture poll mentioned in the introduction. However, when asked 
if they would like to learn other topics (mathematics, physics, computing) by using games like HOD, 
there was an overwhelming number of 90% positive responses and no negative responses, indicating 
that the students were having fun while playing, and would like to explore more exciting serious games. 

When ranking the games in terms of how easy or hard it was to complete them, the players enjoyed 
being challenged, and contrary to initial expectations, they voted the Muspelheim game as being one of 
the most fun parts of the adventure even though it contains one of the hardest mathematical tasks. The 
highest score for run was given to the Nidavellir game, which required the player to navigate a maze in 
order to find the hidden rune. Walking through the labyrinth had no mathematical implications, and the 
feature was designed with the whole purpose of retaining the students’ engagement, which seems like 
the plan worked with great success. Another mini-game that received high marks was the Svartalfheim 
game where the hero had to confront a fierce wolf. Even if the battle was not fast-paced and attacks 
were represented by correct answers to mathematical questions, it seems like the players enjoyed the 
idea of quizzes being visually depicted with gamified elements. 

The results on relations for 2021 improved considerably, both on the exam and on the formative quiz 
with more students meeting the LO in the final exam than in the previous two years. Also the results on 
the formative quiz on relations exhibit a marked shift towards higher marks. What is most notable in 
Figure 4 is that in both 2019 and 2020 around 80% of students scored a C or above while in 2021 this 
figure was up to over 95%. Further, in 2021 none of the students failed the formative quiz. The overall 
pass rate on the course was not improved over previous years (83% in 2021 and 92%, 83% in 2020 and 
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2019 respectively), and so it seems safe to assume the improvement on the topic of relations was not 
due to a generally better cohort, which is a very promising result for HOD. 

Analysing the student feedback from the survey, it can be noticed that the game was very well 
appreciated, as the students provided only positive comments. One student put it like this: “It has a story, 
it has puzzles, it even has a maze - I actually can't think of anything I'd like to add.” 

Suggestions on improvements were particularly referring to bugs, but there were also specific game 
elements that the students would like to see in a game like HOD:  

• “Base-building, more knowledge might help you build a bigger base which you can return to 
inbetween quests.”  

• “Gather points (strengths), clear view of where you are progress wise.” 

• “Usability (easier to use interface), refine/improve minigames, make artstyle more cohesive” 

All these mechanics can be observed in popular videogames, such as Valheim [26] (base-building) or 
The Witcher 3 [27] (gathering skill points). The aesthetics of the game can be definitely improved by 
refining the artstyle and adding animations and sound effects throughout the game. 

4 CONCLUSIONS 
We outlined recent work developments in designing and developing an effective gamified learning 
environment (Q4W) focusing on a prototype application (HOD) for learning concepts in tertiary 
mathematics. At the core of Q4W is an intention to make the study process fun and fully immersive while 
still providing insightful information about mathematical concepts, giving the students the opportunity to 
learn by completing formative tasks and quizzes. By using different technologies, such as web solutions, 
game engines, narrative design methodologies and social learning tools, we integrated educational and 
pedagogical aspects in Q4W seamlessly and following initial testing, the outcomes were encouraging, 
resulting in substantially increased student engagement with the subject, and culminating in significantly 
improved results on the corresponding LO in their final exam. To have a complete validation of Q4W 
however, formal testing is needed, and this is planned within the immediate future once the existing data 
collected is fully analysed to inform software component improvements. 

Future plans include mechanisms for enhanced interactivity, to implement animated graphical assets 
and 3D environments or other visual effects to convey appropriate moods underpinning user immersion 
experiences. We plan further improvements in the social learning functionality, by incorporating 
mechanisms for achievements and leaderboards to motivate the students, but also easter eggs to be 
used as hidden bonuses for unlocking upon completing tricky mathematical problems and last but not 
least, collaborative tasks that incorporate elements of competitiveness and peer learning. On another 
note it would be interesting to investigate mechanisms for injecting smart algorithms in Q4W, e.g. by 
analysing student profiles and performances in order to deliver unique user experiences and highly 
personalised feedback or even drive interaction mechanisms and narrative progression on the fly. 
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Abstract 
University is an environment for sharing knowledge and preparing students for the labour market. In the 
case of Social Work, as a profession in the field of social sciences, soft skills are essential to professional 
practice. The aim of this paper is to identify the soft skills perceived by higher education students as 
important to Social Work training, with the objective of implementing a soft skills development 
programme in their course.  

Through a case study in a Portuguese university with a Social Work degree course, we proceeded to 
analyse students' perceptions on the importance of soft skills learning. Based on a mixed-methods 
approach, we conducted three focus groups with Social Work students. We complemented the study 
with the application of a questionnaire to all the enrolled students to understand their interest in the 
learning of soft skills within their training.  

The results showed that students recognise the relevance of developing soft skills in Social Work 
training. The need to invest in training fields such as teamwork, interpersonal communication and critical 
thinking stood out among a set of skills valued by students. The main advantage indicated is its 
contribution to labour market integration, but also in communication and in their own personal 
development. Based on this case study, it was possible to elaborate a diagnosis using the students' 
preferences and perceptions, which supports and justifies the implementation of a transversal 
competencies programme complementary to the Social Work degree. 

Keywords: Higher education, labour market, social work training, soft skills, transversal competences. 

1 INTRODUCTION 
In organisations contexts, it is relevant that we understand the significant transformations in the labour 
market accentuated by the globalisation process. When we think about organisations, we must refer our 
commitment to anti-discriminatory and anti-oppressive practices, marked by an ethical and fair 
positioning, which allows maximising the potentialities and minimising the difficulties that arise in the 
workplace [1]. Social workers who do not understand, or have little knowledge about, the functioning 
and interaction in organisations and how these influence their practice have their effectiveness limited 
[2]. 

The demands of contemporary societies make it imperative that students develop not only theoretical 
and methodological knowledge consistent with their training but also skills that allow them to meet the 
challenges of the labour market [3]. As emphasised by Trevithick [4] a skill can be defined as 'an action 
with a specific goal that can be learned, that involves actions performed in sequence, that can be 
organised in ways that involve economy of effort and evaluated in terms of its relevance and 
effectiveness' (p.155). Skills are not just innate abilities, but a set of competencies that are shaped by 
practice and developed. As a skill is something that can be learned, higher education is an important 
space to develop transversal skills to support the specific knowledge of each training area [5]. The 
concept of skills is rarely used in Social Work in isolation and is usually associated with interpersonal 
skills [4]. Social workers are holders of their own deontological profile, which should not be confused 
with other professions or functions that provide "social help", reinforcing professional practice alongside 
compliance with the legal norms [6]. The complexity of professional practice is marked by dilemmas, 
tensions, and conflicts for which systemic skills need to be developed. Thus, conflicts often arise in 
organisations that require their members to find conflict management and resolution strategies [7]. 

In Portugal, the social worker performs their work in contexts of public or private, profit or non-profit 
organisations, institutions, and services. Professionals occupy a determined place in the organisational 
hierarchy, being a worker with technical qualification, political sensitivity, and theoretical empowerment 
[8]. Besides the relationship with clients, among the human resources of an organisation is the social 
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worker (one or more), senior management positions, other qualified professionals, administrative and 
operational staff and sometimes workers from the community itself. This suggests that collaborative 
work and ethical assumptions are related, which require appropriate leadership styles and 
communication within and between organisations, namely through partnerships [9]. 

Also, situations of conflict and tension between the technical-institutional rationality and the theoretical-
methodological, cultural, ethical, and political referential [7-8] could affect students and professional’s 
actions. In this sense, their action, implies powerful skills in communication, critical thinking, conflict 
management and resolution. Particularly, negotiation strategies assume importance in Social Work 
training because there is a greater lack of security and confidence when it is necessary to communicate 
with people in higher positions, which affects the effectiveness in persuasion processes [4].  

This shows the need for a complete training in terms of skills to establish relationships in the work context 
[2,4]. These competencies are a central axis of the teaching-learning process, both in the technical-
professional dimension and in the transversal perspective of preparing students with transferable skills 
in contexts beyond the curricular knowledge areas [5]. 

Therefore, and observing the programmes already developed in other Portuguese universities, there 
was a necessity to promote strategies that may contribute to develop generic competencies 
complementary to the training in the study plans. The study carried out is based on an analysis of the 
importance of soft skills in Social Work training, contributing to the implementation of a soft skills 
programme. Considering that it is a subject little explored in the scientific field in Portugal, and 
particularly in Social Work training, we intend that this study be more than just a set of training actions 
and may contribute to research in the disciplinary area.  

Thus, section 2 presents the material and methods used in the research. In section 3, the results allow 
us to present the findings corresponding to the objectives of the study. In section 4 we carry out the 
discussion of the results, aiming to promote further knowledge about the transversal competences of 
Social Work students and present a training programme that meets the students' expectations. Finally, 
we present the conclusions of the study. 

2 METHODOLOGY 
Considering the goal of identifying the main transversal competences for training in Social Work, in order 
to implement a training programme in a Portuguese university, we conducted a case study using mixed 
methods. This study had an exploratory nature, given that there is no implemented model of training in 
transversal competences for Social Work. Thus, we assume the results aim to make a diagnosis through 
the participation of students as privileged interlocutors in their perceptions regarding their teaching-
learning process. Therefore, we conducted two focus groups with undergraduate students and one focus 
group with master's students to understand the formative needs perceived by students. After the focus 
groups, a questionnaire was designed with questions that allowed characterising the students and 
diagnosing their needs and interest in developing soft skills.  

Data were collected between January and March 2021, with the participation of three researchers, and 
procedures were previously standardised. Throughout the data collection process, participants were 
able to clarify their questions with the research team. The invitation for students to participate was made 
directly during the teaching period, clarifying, and guaranteeing data confidentiality and anonymity. All 
students understood that their participation in the study was voluntary and that it did not interfere with 
their academic assessment, and that they could withdraw their participation at any moment. After 
procedure clarification, and declaring informed consent, the students took part in the study. 

The focus group aimed to analyse students' perceptions of transversal competencies in undergraduate 
training in Social Work. We used a convenience sample selecting 12 undergraduate students from 2nd 
and 3rd year for each focus group. We chose not to include in the focus group 1st year undergraduate 
students, considering that they have an elementary knowledge about the profession and about training 
in Social Work. All participants are enrolled in a Social Work course in a Portuguese university and have 
expressed previous interest in collaborating in this study. We also conducted a third focus group with 8 
MA students from the same university graduating in Social Work. Each focus group followed the same 
script and lasted approximately 60 minutes. The previously developed script focused on two key points: 
the identification of major training needs felt by students in soft skills, particularly in Social Work training; 
and the students' expectations and interest in attending a short training programme in soft skills. 
According to the participants' discourse, we identified 11 transversal competences considered important 
in training in Social Work through the focus groups conducted.  
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Subsequently, we applied a questionnaire to 76 Social Work students at the same university. When 
selecting participants for the sample, we sought the participation of students from all academic years, 
during the academic period. The questionnaire was designed based on the contributions of the focus 
group and the literature review on the topic. Two university professors with experience in teaching soft 
skills to social work students checked the questions. Considering that the current pandemic period of 
COVID-19 has created restrictions on students' attendance to teaching activities, a total of 56 valid 
answers were obtained in the questionnaires. Thus, no responses from the participants were excluded. 
The Social Work students participating in this study through the questionnaire are mostly women 
(91.1%), aged between 18 and 48, with an average age of 23.16 years. Most students are enrolled full 
time (83.9%), 35.7% are working-students and 57.1% are attending the first year of the degree. 
Regarding school experience prior to attending the degree course, most of the students finished their 
schooling in 2020 (25%) and 48.2% had attended the Languages and Humanities course in secondary 
school (high school). The questionnaire included a set of open-and-closed questions, carrying out a 
general sociodemographic characterisation of the participants and the diagnosis of the perceptions as 
to the need and development of soft skills in higher education. We used the 11 items identified in the 
focus group regarding the necessity to include these transversal competencies in social work training, 
which were answered on a five-point Likert-type scale, where 1 means 'I totally disagree' and 5 means 
'I totally agree'. We also sought to analyse the students' expectations regarding soft skills training by 
asking them to identify their advantages and disadvantages of this type of training, and how interested 
they were in attending a short-term soft skills training programme based on the possible options. For 
the survey of interest in a soft skills programme, we also used a Likert scale where 1 means 'Not at all 
interested' and 5 means ‘Extremely interested'. 

Regarding data treatment, the focus group was performed through categorical analysis, transforming it 
from the text of the raw discourses to the representative text of the analytical categories. Thus, a table 
of dimensions and categories was built to systematise the information transmitted by students in the 
three focus groups. The focus groups were conducted in Portuguese, with the contents to be included 
in this article being translated into English. The questionnaire data were statistically processed using 
the IBM - SPSS version 27.0 for Windows. As this is a case study with an exploratory approach, we 
initially used descriptive, univariate, and bivariate statistics, such as the calculation of frequencies, 
means and standard deviations, and considering this is a case study with a single case and a small 
sample, it does not allow making inferences.  

3 RESULTS 

3.1 Diagnosis of the learning needs of soft skills of Social Work students 
In general, transversal competencies were identified as necessary for the training of students in Social 
Work. Based on the three focus groups conducted, students indicated a set of transversal competencies 
as main competencies to be developed, namely conflict management, interpersonal communication 
techniques, teamwork, among others (Table 1), due to their internship experience and contact with 
experiences in a professional context. The competencies identified based on the speeches were 
mentioned in at least two of the three focus groups by most participants in each session. 

Table 1. Main transversal competences perceived as necessary for training. 

 Main activities or specific competences 
Interpersonal 
communication 
skills 

• Identification of different types of communication; Appropriate use of verbal and non-verbal 
communication; Capacity building to inform and give feedback. 

Teamwork skills • Identifying the characteristics of teams; Teamwork Effectiveness; Participation and 
relationships within working groups; Use of facilitators of virtual teamwork. 

Critical thinking 
skills 

• Research and identification of reliable sources of information; Oral and written arguments; 
Development of logical reasoning; Analysis of arguments and evidence. 

Time 
management 
skills 

• Identification of barriers to time management; Development of personal, academic and 
professional goals and objectives; Preparation and planning of activities and tasks; Use of 
tools for better time management. 
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Job application 
skills 

• Preparation of CVs and motivation letters; Use of social networks for professional 
promotion; Preparation for interviews and recruitment processes; Management of personal 
image in professional contexts. 

Scientific Writing 
skills 

• Preparation of academic and scientific documents; use of bibliographic standards; careful 
and rigorous writing. 

Public 
presentations 
skills 

• Planning and structuring oral presentations; Organisation and preparation of professional 
presentations; Use of digital resources; Use of interaction and communication techniques. 

Language skills 
• Use of foreign languages in academic and professional relationships; Oral and written 

communication in foreign languages; Conversation, understanding and production of texts 
in English; Communication and understanding of Portuguese sign language. 

Conflict 
management 
skills 

• Decision-making appropriate to the processes inherent to conflict situations; Identification of 
different types of conflicts; Use of individual conflict management strategies. 

Negotiation skills • Use of negotiation techniques in labour relations. 
Technical writing 
skills 

• Preparation of technical and scientific documents; Formatting and presentation of written 
documents; Clear, objective and careful writing. 

Source: authors elaboration based on a semantic analysis of the focus groups conducted 

For students, the complexity of situations that are the object of social intervention leads to the need to 
develop a series of competences, which, although transversal, assume greater relevance in the training 
and practice of Social Work. These competences were referred to as fundamental considering the 
diversity of contexts in which social workers work. 

"Dealing with people in a situation of vulnerability requires skills to come up with good 
solutions" (S3 - FG1). 

"It is important to develop professional skills through reflective analysis on the challenges 
facing the profession" (S10 - FG2). 

"Social Work intervention is based on skills and empowerment in accessing social benefits 
and resources to overcome a given situation or problem" (S6 - FG3). 

In all focus groups, interpersonal communication and teamwork were repeatedly stated by students as 
essential skills in establishing relationships with different publics (individuals, families, groups, 
communities and organisations). Participants justified their relevance given that in Portugal, Social Work 
is not a liberal profession, i.e. it is performed in organisations and in teams, often interdisciplinary (FG1; 
FG2; FG3). Conflict management and negotiation techniques emerge as relevant competences in what 
was referred to as "mediation competences" (FG3), in the domains of greater proximity (interpersonal), 
but also in the relationship with partners and stakeholders in organisational and political contexts (FG2). 

Critical thinking was presented as a systemic competence, very relevant for students who stated that in 
contemporary societies the ability to analyse and assess reliable arguments is increasingly necessary, 
given the increase in the amount of information and false information (FG1; FG2). The need to improve 
scientific and technical writing was also mentioned as instrumental skills, considering that social workers 
work with complex technical documents and need to produce scientific knowledge. 

The difficulty in understanding other languages such as English (FG1; FG2; FG3) and Spanish (FG2) 
and Portuguese sign language (FG1) were also mentioned, which was expressed as a need in their 
training. Students feel they do not have autonomy in language skills, resorting to online translation tools 
when necessary. Students consider it is relevant to understand information in other languages to be 
able to follow international studies and publications. Sign language was highlighted as it allows 
communicating with hearing-impaired audiences. 

As shown in Table 2, all transversal competencies identified through the focus group had an average 
higher than 4, which means that students agreed or strongly agreed with the need to develop these 
competencies in their training. The questionnaire allowed us to complement the diagnosis of formative 
needs and to have another more comprehensive reading of the data, considering the participation of a 
larger number of students from different years. The calculation of Cronbach's Alpha showed that the 
identified items have a high internal consistency (α = 0.819). 
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Table 2 – Descriptive statistics of the transversal competences identified. 

  N Mean Median Mode St. Deviation Min. Max. 
Teamwork skills 56 4,86 5,00 5 0,483 2 5 
Interpersonal communication skills 56 4,82 5,00 5 0,543 2 5 
Scientific writing skills 56 4,73 5,00 5 0,486 3 5 
Critical thinking skills 56 4,71 5,00 5 0,594 2 5 
Time management skills 56 4,68 5,00 5 0,468 1 5 
Job application skills 56 4,68 5,00 5 0,690 1 5 
Technical writing skills 56 4,66 5,00 5 0,581 3 5 
Public presentations skills 56 4,43 5,00 5 0,931 1 5 
Conflict management skills 56 4,36 5,00 5 1,069 1 5 
Language skills 56 4,27 4,50 5 0,904 1 5 
Negotiation skills 56 4,16 4,00 4 0,848 2 5 
Source: Authors elaboration based on the questionnaire data 

At the top of the table, we found teamwork (mean = 4.86) and interpersonal communication (mean = 
4.82) as main competencies, which reinforce the results obtained through the focus group. Thus, these 
skills allow for improved collaborative working practices through communication to narrower or wider 
audiences, as through teamwork itself. It is also important to note that interpersonal communication 
involves communicating with a wide audience, ranging from professionals and senior institutional 
positions to people with marked social vulnerabilities. As so, the ability to find alternative answers to 
new problems is of fundamental development in this domain. 

Scientific writing (mean = 4.73) and critical thinking (mean = 4.71) also confirm the results obtained 
previously, as well as the skills of time management (mean = 4.68), job searching (mean = 4.68) and 
technical writing (mean = 4.66), which demonstrates their strong relevance for Social Work students. As 
for the results with a rounded mean closer to 4, we find competencies such as public presentations 
(mean = 4.43), conflict management (mean = 4.36), languages (mean = 4.27) and negotiation (mean = 
4.16). Although these competences appear at the bottom of the table, we can see through the median 
and mode that they are still in a position where students agree with their need for development in their 
training.  

3.2 Students' expectations and interest in attending a short training 
programme in soft skills 

In the focus group we were able to identify what types of courses students would like to see implemented 
as a complement to their training, and the following were identified: (a) interpersonal communication 
techniques (verbal and non-verbal); (b) professional writing, including writing technical and scientific 
texts; (c) conflict management strategies, in which they included negotiation techniques; (d) time 
management strategies; (e) foreign languages, in particular English; (f) Portuguese sign language; (g) 
critical thinking, with a focus on argumentation skills; (h) public presentation techniques, with resources 
for the use of digital tools; (i) techniques for insertion in the labour market, namely how to prepare CVs 
and job interviews; (j) teamwork strategies. Based on these items in the questionnaire students 
demonstrated their degree of interest in attending short training programmes, to be taught at the 
university as a complement to their specific training (Table 3). 
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Table 3 – Interest of students in attending a short-term soft skills programme. 

  N Mean Median Mode St. Deviation Min. Max. 
Job application techniques 56 4,52 5,00 5 0,894 2 5 
Public presentations techniques 56 4,50 5,00 5 0,661 2 5 
Teamwork strategies 56 4,48 5,00 5 0,831 2 5 
Critical thinking  56 4,48 5,00 5 0,713 2 5 
Time management strategies 56 4,46 5,00 5 0,914 2 5 
Interpersonal communication techniques 56 4,41 5,00 5 0,804 2 5 
Conflict management and negotiation strategies 56 4,38 5,00 5 0,776 3 5 
Professional writing techniques 56 4,34 5,00 5 0,815 3 5 
Portuguese sign language 56 4,07 4,00 5 1,042 2 5 
Professional English 56 3,77 4,00 5 1,175 2 5 
Source: Authors elaboration based on the questionnaire data 

Using the averages and medians obtained, the data show that there is evident interest among the 
students in attending soft skills programmes. All the identified training proposals have a median of 5 
(extremely interested), except for the language courses where the median is 4 (fairly interested). 
Besides the answers to the closed questions, the questionnaire also showed that stress management 
was one competence mentioned as important in the training and which had not been mentioned in the 
focus groups. Although stress management was not initially mentioned, its emergence allows us to 
cross-reference its importance with training in Social Work. 

Concerning the advantages of attending this type of programme, as it is an open question, we validated 
54 answers. Thus, we identified as major advantages mentioned by the students developing skills that 
facilitate the transition from university to the labour context and integration in the labour market, 
contributing to a better professional performance (30); being able to communicate better, manage 
conflicts and interact better with others and speak in public (10); personal development, improvement 
of self-esteem and emotional management (9); developing writing, as a means of communication and 
information gathering and the use of logical reasoning (5); improving the perception and capacity of 
analysis of the social problems existing in society (3); gaining more autonomy through personal 
organisation and time management (2).  

Regarding the disadvantages, we obtained 52 valid answers, of which 45 indicated not finding any 
disadvantage (86.5%). Amongst the 7 students who mentioned disadvantages, the following were 
registered: the lack of contact (2), which may refer to the fact that face-to-face classes were suspended 
during the pandemic; the demand that it may bring to students (1); the excess of additional research (1); 
not acquiring as much of the technical part of the profession (1); and that it may be a lengthy process 
(1). 

4 CONCLUSIONS 
The most effective organisations have their workers integrated into work teams along the different 
hierarchical levels, with different roles and dimensions. The workplace is understood by its actors as a 
source of achievement and the result of good teamwork [1]. As social workers, their roles and functions 
are performed in interaction and with different organisations, which leads to a necessary set of skills and 
competences. The empowerment of the organisation and the actors involved contributes to the 
individual and organisational skills and to the discovery of flexible solutions [9]. This implies that training 
prepares students with solid competences. Considering that this study relates to a single case and with 
a small sample, results cannot be inferred because they cannot be generalised. Nevertheless, it is a 
contribution to the research on transversal competences in higher education, particularly in Portugal and 
in the specific area of Social Work. 

Based on the case study, it was possible to develop a diagnosis based on the students' perception and 
grasp of these skills, which proved to be relevant to identify specific learning needs. On the other hand, 
it allowed designing a soft skills programme to be implemented in the next academic year, which 
complements and better prepares students in their training and for the demands of the labour market. 
The results confirmed that, for students, interpersonal communication is a key competence in 
professions that are based on human relationships. Skills in this domain focus on both verbal and non-
verbal communication as an essential tool for understanding others [4]. Effective communication skills 
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aim at transmitting messages between parties, but also allow establishing and re-establishing 
relationships with others, strengthening relationships, influencing, leading to an action or even for 
pleasure [10]. Even bilingual social workers face difficulties in communicating with people and 
communities from other cultures, and their learning is considered relevant for a critical practice [11]. 
Language issues have not been central in Social Work teaching, but diversity management in 
organisations has shown positive results in their performance and in greater cooperation among their 
members [1]. Also, stress and time management are competences which have a lesser approach in 
Social Work training [12], but which were also identified as relevant by the students. 

Critical thinking assumes itself as an essential skill in any academic and professional area. For social 
workers, it contributes to an informed practice and to the development of argumentation skills supported 
by the foundations and principles of the profession [13]. Written was valued as an essential skill for the 
preparation of documentary media and a work instrument for social information and reports [14], as well 
as scientific and technical writing requires rigour and academic skills that contribute to professional 
practice [15].  

One of the important aspects of preparing students' integration into the labour market involves 
recognising the differences between people in the organisational space and managing diversity to 
establish a climate of well-being [1]. These issues relate to the need for future social workers to be 
prepared to deal with age differences, gender differences and cultural differences. Based on the results, 
we understand that soft skills are highly valued and seen as advantageous by Social Work students. 
This perception is consistent with the demands of the labor market, as social workers work for a 
vulnerable population facing specific social problems [2], which require a strong preparation in the 
instrumental, interpersonal and systemic field [16]. In this sense, there is a convergence between these 
aspects and the main advantages identified by students regarding the learning of soft skills.  

The present study showed a set of soft skills that guided the adoption of a competences training program 
for social work students. As a continuation of the study, the procedures adopted for the diagnosis will 
be extended to other partner higher education institutions, and an assessment of all the training sessions 
to be operationalised will be carried out. 
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Abstract 
The year 2022 marks the 70th anniversary of the death of the great American scientist, philosopher and 
educator John Dewey (1859-1952). His ideas are in the center of attention of the world pedagogical 
thought, which is due to the specifics of modern civilization with its inherent democratic values, the 
multidisciplinary nature of scientific knowledge, the increased role of personal experience in overcoming 
problematic situations. This article is of a historiographical nature, although its small size does not allow 
us to characterize the entire range of sources. The use of the comparative-historical method allowed us 
to identify the main directions of studying the pedagogical ideas of John Dewey, which are applicable in 
higher education. The research identified the main directions of studying the ideas of John Dewey, 
including the analysis of his philosophical concepts combined with his pedagogical views, applying his 
ideas in modern higher education, in particular, the project method. It is the project activity that is one of 
the leading pedagogical technologies at the Moscow Polytechnic University and Plekhanov Russian 
University of Economics. The main attention is paid to historical and pedagogical research, in which the 
ideas of the thinker are considered in connection with his biography and in the unity of the philosophical 
and pedagogical concepts of the scientist. The analysis of works that consider only the philosophical 
views of John Dewey, which is the subject of extensive literature, is beyond the scope of this work. It is 
historical and pedagogical research that allows Russian authors to identify the fact of the significant 
influence of Dewey's ideas on the Russian educational system in the 1920s-1930s and the subsequent 
mutual rejection caused by political reasons. Modern pedagogical thought notes a kind of a "revival" of 
the scientist's ideas in both national and global pedagogy. Finally, conclusions are drawn about the 
reasons for the modern "renaissance" of John Dewey's ideas, which consist in the peculiarities of both 
the international and Russian social and scientific reality. This work may be of interest to practical 
teachers, as it shows the main directions of modern scientific research in relation to the ideas of John 
Dewey. 

Keywords: John Dewey, project activity in higher education, history of pedagogy, social pedagogy, 
theory of progressive education 

1 INTRODUCTION 
Moscow Polytechnic University and Plekhanov Russian University of Economics are the best-in-class 
institutions in respect of carrying out project activities as the modern pedagogical technology of higher 
education [1; 2]. Therefore, it is relevant to consider the role assigned in the current pedagogical thought 
to the concepts proposed by one of the fathers of modern pedagogics, namely John Dewey (1859–
1952), an American philosopher and educator. His prominent contribution to world science is evidenced 
by comprehensive articles in leading encyclopaedic publications [3], commemorative volumes of articles 
[4], and references in studies about his work [5]. In the United States, there is the Centre for Dewey 
Studies and the John Dewey Society, the members of which and its President Philip Jackson 
disseminate the ideas voiced by the philosopher and educationist [6]. 

Such a reference to Dewey’s ideas in the modern pedagogical thought stems from the fact that our fast-
paced world, as never before, is clearly facing issues related to social integration, gaining social 
experience and learning behavioural patterns in challenging situations, and changing in the roles of 
teacher and student in the educational process. In the context of the multidisciplinarity that typifies our 
modern science, studying Dewey’s work, which combines philosophy, psychology, pedagogy, and 
sociology, is particularly topical [7]. Dewey’s endeavors aimed at the incarnation of the democratic ideas 
in education, the improvement of educational systems in different countries and cultures, facilitated the 
development of intercultural interaction and, at the same time, awareness of the value of a particular 
culture. It is of crucial importance in the age of globalisation and the establishment of a multipolar world 
order. 
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The present article is concerned with the main evaluation categories applied to analyse Dewey’s 
concepts in his pedagogic work of recent decades. This study does not review Dewey’s philosophical 
ideas. It is worth noting that, since the 1980s-1990s, there has been considerable interest in Dewey’s 
pedagogical legacy both in world and national science. For instance, in the USA, the ideas of pragmatic 
pedagogics and the project method comprise the backbone of teaching; the elements of Dewey’s 
pedagogical concept are also employed in the UK; in Germany, their usage was resumed just after the 
war had ended, and the project method has been developed since the 1980s. In France, Dewey’s ideas 
cause controversy, and French educators often ascribe to Dewey the shortcomings of the project 
method, which he himself deprecated. In Turkey, which Dewey visited shortly after the revolution had 
ended, the philosopher’s recommendations were used in the 1930s, but the area of focus has shifted 
towards the local cultural values. Dewey's views on the development of students’ cognitive 
independence are used in the Japanese pedagogical worldview [8]. Modern pedagogics in Brazil [9] and 
China [10] seeks to re-digest Dewey's concepts and draw new ideas therefrom. The focus of American 
scientists is on the democratic values of education as suggested in Dewey’s concepts [11,12,13,14]. 

Due to the democratic society formation, such an issue as the implementation of personal experience 
in abnormal situations has come in Russian pedagogics to the fore; the same goes for the opportunities 
of teaching through the acquisition of practical skills by students. All this has made Russian educators 
turn to the analysis of Dewey’s concepts and elaborate ways of their application. This has resulted in 
the works that consider Dewey's views inextricably connected to his philosophical concepts. 

2 METHODOLOGY 

2.1 Analysis of John Dewey's Work in Modern Science: from Philosophy to 
Pedagogics 

The way of the Russian pedagogical thinking highlights the unity and interdependence of Dewey's 
pedagogical ideas and his philosophical views: “His philosophical work concerned with a wide array of 
problems (of logical, political, ethical, and cultural nature) are “laced” with pedagogical experiences, 
which, in turn, as products of philosophical ideas, produce these ideas, defining their further 
development. This continuous, 70-year-long research is fundamentally indivisible into philosophical and 
pedagogical components. It cannot be understood when uncoupled, and, if brought all together, it is 
inseparable from the scientist’s personal and social attitude; it is no coincidence that he was called by 
his countrypeople an authentic voice of democracy” [15, p. 236].  

A special emphasis in Dewey's ideas lies on his understanding of experiences as the basis of the 
educational process, the notion of education as a life experience. The concept of Dewey also arouses 
the interest of modern educators due to his belief in the ideals of democracy, liberalism, humanism, the 
desire to present education as a continuous and person-centered process, and experimental practice 
turns out to be a criterion for the truth or falsity of any ideas. “For the citizens building the United States, 
the image of a new human being has become the image of a perfect, flawless representative of 
humanity. As a distinguished thinker, Dewey, an “authentic voice of democracy” of his time, an 
irreplaceable “national philosopher”, and the brightest embodiment of the “American genius” for the 
entire philosophical world, had no choice but perceive himself as the heir of this idea” [16, p. 36-37]. 

Russian scientists compare Dewey’s pedagogical views to the ideas of his German contemporary, 
namely Paul Natorp, and define both concepts as varieties of social pedagogics that rests on “a 
philosophically reasoned sociological task of addressing general social challenges by pedagogical 
methods” [17, p.130]. It is also pointed out that, over many decades in the 20th century, Dewey was not 
only involved in teacher education theoretically, but also introduced reforms into the system of teachers’ 
training, trying to save future teachers from dogmatism, inculcating in them reflexive skills that facilitate, 
according to the scientist, our personal progress and national cultures” [16, p. 75].  

2.2 Dewey's Project-Based Learning in Russian Pedagogics 
The name of Dewey is associated with the formation of the project method in education. Russian authors 
analyse the origin of this method; it is seen in using the category of experience as a basic concept of 
philosophy. The framework for the project method is subject’s activities related to their engagement with 
the world of objects, which results in creating problematic situations (Dewey's term). On the journey to 
their solution, the relevant person train their thinking. Dewey himself and his adherent William Kilpatrick 
conflict in respect of interpretation: Kilpatrick believes that it is the student that takes a key place in 
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project activities, whereas Dewey emphasises the teacher’s role on the way from facing a problem 
through planning to its solution. Russian educators consider the conception of this method against the 
backdrop of the American history of the time, when the capitalism was booming. They refer to the 
contribution made by Soviet teachers to developing this method: S. T. Shatsky, P. P. Blonsky, V. N. 
Shulgin, A. S. Makarenko, V. N. Soroka-Rosinsky, M. M. Pokrovsky etc.  

In the first third of the 20th century, Dewey's pedagogical ideas had significant influence on Russian 
education, including the work of S. T.  Shatsky as one of the fathers of the project-based learning 
method. Their archival materials, as well as publications of both great educators testify to the mutual 
interest and attention to each other’s ideas and their practical implementation. At the end of the 1930s, 
they parted ways: Dewey would compare the Soviet educational system to the methods employed in 
Hitlerite Germany, and in 1952, V. S. Shevkin, a Soviet scientist, published a paper called “Dewey's 
Pedagogics in the Pay of American Reaction”. References to Dewey’s ideas and the republication of his 
writings began in Russia in the 2000s, the same goes for S. T. Shatsky. We see the attitude of the 
authorities toward this method being revealed: in 1931, A. S. Bubnov as the People’s Commissar of 
Education supported in his report the ideas of the American philosopher and educator. In 1930, there 
was a conference on the project method; N. K. Krupskaya spoke at the conference, pointing out that 
”individualistic endeavors are the objectives of the project method in capitalist countries, and we have a 
goal valuable to the community and implemented collectively” [18, p. 245]. Once the Order “On 
Elementary and Secondary School” had been released, the project method was filed as a history for a 
long time, and its come-back to the Russian educational system started only in 1990.  

The introduction of the project method into higher education was due to a qualitatively changed situation, 
the main features of which are the following: “1. Preservation of traditional teaching methods in schools 
and universities. 2. Striving for deep integration of innovative technologies and, above all, information 
computer technologies. 3. Reinterpretation of the practice-oriented approach, interdisciplinary 
connections of educational and scientific disciplines. 4. Exclusion of any leadership in contrast to 
American traditions, all opinions are equally important in the work of collectives. There are no “bosses” 
and “subordinates” in the project activity. 5. The projects are socially justified and are aimed at improving 
anything in the interests of everyone. 6. Ensuring high-quality training and advanced training of teachers, 
strengthening their tutoring role in supporting students’ project activities” [19, p. 59]. 

2.3 Dewey's Concepts in Historical and Pedagogical Research 
As noted by Rogachev E. Yu., the author of the monograph on Dewey, the thinker’s ideas are now 
experiencing a kind of “Renaissance” [20, p.4]. And this, as we have repeatedly pointed out above, is 
natural: the processes of democratisation and humanisation of education actualises the importance of 
a retrospective analysis of pedagogical ideas and attitudes. In Russian pedagogics, it is tied to the 
appearance of sections in the educational pedagogical literature on the analysis of Dewey’s concepts. 
In recent years, textbooks on Dewey’s ideas have been published, special monographs have been 
issued to give coverage to the influence of the thinker’s views on pedagogics in Russia and other 
countries, dissertations have been defended on various aspects of Dewey’s pedagogical concepts [for 
the literature on that matter, see, for example, 20, 21]. 

The authors’ historical and pedagogical research in Russia is focused on building a system to divide the 
development of Dewey’s pedagogical ideas in Russia/the USSR into periods, on identifying the features 
of their application in Soviet education, and on explaining the difficulties that arose among Soviet 
teachers. In particular, it is pointed out that “the implementation of these methods faced a serious 
problem: as they were aimed at developing the student’s individuality, they diverged from the prevailing 
Marxist ideology” [22, p. 9]. The difficulty of assimilating Dewey’s ideas is seen in the fact that the Soviet 
pedagogical system was built on Marxist philosophy, whereas Dewey’s pedagogical ideas are 
inextricably linked with pragmatic philosophy. Therefore, his ideas used by Soviet teachers were taken 
out of context and subject to serious revision. The historical context of such assimilation s also to be 
taken into account: in the era of transition to Stalinist modernisation in the USSR, it was required to train 
skilled workers and specialists rapidly, and the class-and-lesson system ensured that. 

3 RESULTS 

3.1 Dewey's Ideas on Specialist Training in Higher Education 
Dewey's concepts were applied to train students in higher education institutions. Apart from the project 
method, “he proposed a well-developed and largely unexplored concept of a university based on a three-

4727



 

 

step doctrine of thinking or research developed in logical theory research. The first stage precedes the 
actual research, being in life situations that evoke thoughts. The second stage is research itself, when 
data or immediate materials are subjected to systematic reflections, leading to judgement. The third 
stage is the moment after the thought has processed the data, achieved the result and manifested it in 
life situations transformed by this new element. This last stage is the “ultimate goal of thinking”; however, 
it is beyond the context of the research itself” [23].  

In connection with the consideration of the role of Dewey's concepts, the idea of ongoing education is 
analysed in higher education in Russia. “J. Dewey paid attention to the value of experience. For 
example, if a person is not experienced with certain conditions, it would make no sense to demand a 
solution to that problem from them. Thus, according to J. Dewey, with the help of experience, a person 
finds a way out of the current problematic situation. Therefore, thinking is considered to be the main 
element in learning. Through thinking, the mind gets enriched in the process of acquiring valuable 
experience. Summarising the methods based on personal experience of understanding the 
environment, J. Dewey assumed that they would change depending on the individuals themselves. The 
best method is to incorporate the student’s activity into the process, in which they are directly learning” 
[24, p.118].  

Russian authors pay particular attention to the issues related to the development of reflection, both as 
for a teacher and a student, in the course of studying at a higher school. At the same time, the authors 
remark that “The reflexive concept of J. Dewey is of complex and multidimensional nature, what 
manifests in the widest range of both pedagogical and psychological directions, and thus is relevant 
nowadays ... In order for modern higher education to focus on the formation of the student’s personality, 
to become an environment where they would feel confident and comfortable, one should remember the 
ideas of J. Dewey about creating an education system that ensures the maximum development of 
students’ capabilities and abilities, as well as about the arrangement of conditions for education and 
training, which would be suitable for both individual characteristics and for the versatile development of 
students, and about the development of independence and creative potential of the individual” [24, 
p.127]. 

4 CONCLUSIONS 
It is not a mere coincidence that John Dewey’s concepts widely resonate in world pedagogics. It is 
associated with the multidisciplinarity that typifies our modern science, the prevalence of democratic 
values, the ambivalence and complexity of situations faced by people today. Therefore, the unity of the 
philosophical and pedagogical endeavour of the thinker is in the centre of attention of educators. Dewey 
concentrated on school pedagogics, but his ideas are also applicable in higher education, hence 
Dewey’s university concept is also a major focus of interest of modern educators, as well as the methods 
of student’s personality formation. To sum up, we may definitely agree with Russian researchers on the 
following: “John Dewey’s concept contrasted the liberal idea of searching for eternal truths and 
educating a student in the spirit of classicism and traditional gentlemanliness with the idea of universal 
education as a means of social transformation and self-knowledge, as a way to address problems and 
achieve goals... The theory of forward-thinking education was geared to realising and implementing the 
social assignment of higher education, instrumental and active training, to the activation of the inclination 
towards research and creativity, and paying attention to natural sciences and engineering disciplines” 
[25, p. 214]. It is for a reason that Dewey's project-based learning has become widely used at Moscow 
Polytechnic University and Plekhanov Russian University of Economics. 
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Abstract 
Innovative research on the contribution of language and speech technology to language education often 
requires that both technology and applications be developed for a specific research project, but this is 
generally extremely time-consuming and therefore not always feasible. As an alternative, academic 
researchers resort to already existing commercial applications. Although this might seem a more 
efficient solution, this usually has the disadvantage that these applications are not completely 
accessible, flexible and transparent as might be required for research purposes. A more interesting 
alternative might be to cooperate with a spin-off company that is prepared to share its resources for the 
benefit of research.   

In this paper we present one such form of cooperation between academic researchers and a spin-off 
company in which the infrastructure and tools of the company are used to conduct research that benefits 
both academia and industry. This cooperation is illustrated through three use cases in which the 
company’s infrastructure is used in different ways for different research purposes: practicing English L2 
academic oral skills, practicing English L2 pronunciation in secondary schools in Indonesia, and learning 
to read in Dutch primary schools. 

We describe the three use cases, our experiences, the way the results can be used for research and 
discuss the advantages and challenges of this form of cooperation. 

Keywords: university spin-off, university-industry cooperation, innovative research, apps, education, 
Computer Assisted Language Learning (CALL). 

1 INTRODUCTION 
An important feature of research on the development and application of language and speech 
technology in language teaching is the need to actually develop both technology and applications for 
the sake of research. These Computer Assisted Language Learning (CALL) technology, tools and 
applications are required to be able to conduct research in the first place. Very often these applications 
resemble actual products, as they feature the most important functionalities, but generally they are 
limited in terms of content and/or scalability. The problem with such research-oriented CALL applications 
is that they require much time and effort to be developed, while their use is often limited to one specific 
research project, with limited possibilities for future exploitation and sustainability. This has to do with a 
number of factors. First, research funding agencies and universities are interested in research and fund 
what is necessary to conduct research. In spite of the recent, growing attention and sometimes 
accompanying funding for outreach, in general the money is too limited to ensure future exploitation. In 
addition, it is not the primary task of research funding agencies and universities to develop commercial 
products out of research outputs. For this aim spin-offs can be set up. Although the primary task of a 
spin-off company has a commercial nature, spin-off companies and the research groups from which 
they emerged can establish very fruitful forms of cooperation that benefit both of them. 

In this paper we focus on specific ways in which this cooperation can benefit research and we present 
three examples of innovative research projects in which Radboud University (RU) cooperates with the 
RU spin-off company Novolanguage: 

1 MyST: My Speech Trainer (http://hstrik.ruhosting.nl/MyST/) 
2 ‘I Can Speak’, web-based language learning for Indonesian EFL learners’ 
3 DART: Dutch ASR-based Reading Tutor (http://hstrik.ruhosting.nl/DART/) 
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2 METHODOLOGY 
In these three CALL projects, Automatic Speech Recognition (ASR) was employed to provide 
instantaneous feedback on spoken utterances of language learners. To make this possible, use was 
made of artificial intelligence (AI) deep learning toolkits to develop Deep Neural Nets (DNNs) that can 
detect errors in spoken utterances. 

In the DART project only the ASR backend (for Dutch) was used, while in the other two projects use 
was made of the ASR backend (for English), in combination with Novo Studio, a user-friendly editor 
developed by Novolanguage that makes it easy to create and change content. 

For all three systems, spoken utterances are stored in audio files, and information about interactions of 
language learners with the Novolanguage system are stored in log-files, which can be subsequently 
analyzed automatically by means of scripts we developed specifically for these purposes. 

Below we briefly describe the three projects and some of the results we obtained, especially focusing 
on how, by making use of the affordances of the Novolanguage structure, innovative research could be 
conducted.  

One of the important features of the Novo-ASR backend is that its log-files contain the prompts, reading 
speed, ASR information including onset and offset of a word, probability scores and log-likelihoods at 
both word level and phone level. In the DART project, more information was added such as student ID, 
exercise ID, the number of attempts at reading utterances. A log-file with such information is generated 
when a pupil uses an exercise. 

After the learners have used the CALL systems, the stored audio and log-files can be analyzed. Using 
Python scripts data frames can be generated from the log files. For instance, a data frame in which each 
row is a word in the prompt, and the columns contain information about those words.  

3 RESULTS 

3.1 MyST – My Speech Trainer 
In recent years there has been a large increase in the use of English in higher education, and thus in 
the number of students who need to learn and use Academic English (AE), which is also often referred 
to as English for Academic Purposes (EAP) [1]. For many students it is not easy to use English in an 
academic environment and they often need additional support in several skills. Oral skills are particularly 
challenging because they require intensive practice and corrective feedback, while these are time-
consuming and cannot always be provided to a sufficient extent. This is the rationale behind the 
development of 'My Speech Trainer' (MyST), a CALL system that should make it possible to practice 
oral Academic English skills on your own, 24/7, wherever you want. 

Within the MyST project, we started with a needs analysis, which was carried out along three lines: 

- Interviews with language teachers and teachers of academic courses. 
- Observations in class and analysis of video and audio recordings. 
- Analysis of texts from a Facebook group of international RU students. 

The results of the needs analysis showed that the most frequent errors occurred for the four skills: 
pronunciation, vocabulary (terminology, ad idiomatic expressions), grammar, and style (degree of 
formality). Then we developed content for exercises to practice these four skills, see figures 1, 2, and 3. 

Once we had the content, we could easily create the CALL system MyST using Novo Studio. Novo 
Studio is a user-friendly environment with an editor that makes it easy to add content and develop new 
exercises. Part of this work was carried out by students in the context of their internship or thesis 
research under supervision of the research team. Within Novo Studio, it is also possible to select (and 
thus create) ASR-based exercises, in which Deep Neural Nets (DNNs) are used to detect errors in the 
spoken utterances. This makes it possible to provide instantaneous feedback on these errors. Since the 
goal of MyST was to provide practice in oral skills, as indicated by the needs analysis, MyST contains 
many ASR-based exercises. The ASR-based CALL systems by Novolanguage, and thus also MyST, 
can be used on different devices, e.g. PC, tablet, and smartphone. Students used MyST on all three 
types of devices (see figures 1, 2, and 3). 
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After we had developed MyST, we conducted an evaluation with potential users. Most evaluations that 
have already been carried out, have focussed on the performance of the ASR technology and less on 
the real students’ experience with the tool [2; 3; 4]. That is why we decided to investigate the students’ 
acceptance of the tool by means of a revised version of the ‘Unified Theory of Acceptance and Use of 
Technology’ (UTAUT) model [5; 6]. Students at Radboud University Nijmegen (48) and Utrecht 
University (36) practiced with MyST and then completed an UTAUT questionnaire [7]. The results 
showed that students were positive about MyST, and that the most important factors for their intention 
to use MyST in the future are ‘Social Influence’ (that people in their environment - teachers, peers, 
family, etc. – tell them it is important to use MyST), and ‘Attitude’ (which was defined by [5] as “an 
individual's overall affective reaction to using a system”) [7]. 

 
Figure 1. Example of a style exercise in MyST. For answering such multiple choice exercises different 

options are possible within novo Studio: speaking, clicking, or both (the learner can choose what to use). 

 
Figure 2. Example of a pronunciation exercise in MyST. Green means that the word was pronounced 

correctly, red that it was pronounced incorrectly. In the latter case, learners can also get feedback  
on phone level, as shown here. 
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Figure 3. Example of a MyST exercise about expressions on a smartphone. 

3.2 The ‘I Can Speak’ Project 
Prior research has shown that CALL systems can have an added benefit to the learning experience of 
students in that they facilitate learning and development [8; 9].  The ‘I Can Speak’ project investigates 
how ASR-based CALL-systems can improve the English pronunciation of Indonesian EFL learners. The 
project is conducted in Indonesia, predominantly as a remote assignment, but also partially in a 
classroom setting, as part of the PhD project of Muzakki Bashori at RU [10; 11]. The experiment 
presented here was conducted in March 2021 and involved 65 participants. After students finished a 
pre-test, they were requested to practice speaking English through two ASR-based websites, one of 
which was the Novolanguage system. The other system is the ‘I love Indonesia’ system. Novo Studio 
was used as the content creation environment. The materials contained 7 lessons, consisting of 308 
unique prompts (words and sentences), that users were requested to practice as a supplement to their 
school curriculum over the span of 36 days. After the practice a post-test was administered. The 
interaction took place through Novolanguage’s ASR backend which automatically evaluates and logs 
user interactions and also stores audio files of the interaction. 

The practice was conducted in a free format: the amount of time spent with the system was left to the 
user’s discretion and there were no restrictions on the time frame of the study or the minimal amount of 
interaction expected. This poses both benefits and challenges to the possible kinds of research that can 
be conducted on the raw log-file output. Below we will see examples of both of these.  

First, thanks to the restriction-free environment, students could feel at ease to speak-up knowing that 
they could take their time and that there would be no repercussions for making mistakes. This allowed 
us to monitor individual students’ learning process under more natural circumstances. As has already 
been established in previous work, the log-files provide insight into a wide array of user behaviour [12]. 
In our case these insights are e.g. user accuracy, user input numbers and user practice time. These 
results can be captured through three different performance metrics: binary accuracy labels, word 
probabilities, and log-likelihood ratio on utterance, word and phone levels. The analysis carried out on 
the dataset indicated that there were a total of 41,607 utterances, 173,373 words and 532,003 phones 
recorded throughout the whole experiment. Some descriptive statistics for these can be observed in 
Table 1. 
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Table 1. Overview of the ratio of correctly pronounced elements (%) across the three levels  
(utterances, words, and phones). 

 Minimum Maximum Mean SD 

Utterance 16.45 52.73 32.65 8.78 

Word 60.94 84.54 71.85 5.34 

Phone 37.69 66.17 52.83 7.08 

Table 1 describes the different descriptive statistical properties of the three levels of Novolanguage’s 
ASR backend: utterance, word and phone levels. The utterance level corresponds to the whole prompt 
that is displayed on the screen, and it is subdivided into individual words, which in turn are subdivided 
into separate phones. To raise an example, the prompt “Hello, how are you” contains the words “Hello”, 
“how”, “are”, and “you”. Within this, to give an example, “Hello” consists of the phones “hh”, ”eh” ”l” and 
”ow” transcribed in the ARPAbet convention [13]. As can be seen in Table 1, the mean percentage of 
correct scores are highest at the word level accuracy, followed by the phone and utterance levels. This 
finding is explained by the way the ASR engine assigns binary correctness scores to individual 
instances. This is done first at the phone level, and then at word and utterance level. At the phone level, 
if the score is lower than a threshold value it is flagged as incorrect. Then, if a word contains (at least) 
one incorrect phone, it is assigned the score incorrect; and finally, if an utterance contains (at least) one 
word with errors, the whole utterance returns as incorrect. Figure 4 provides further insight into the 
distribution of the ratio of correctly pronounced instances across participants. 

 
Figure 4. Histogram showing the distribution of the correctly pronounced instances across the three levels 

(utterances, words, and phones). 

Aside from the exploratory analysis on the average results, the log-files also make it possible to assess 
pronunciation accuracy scores aggregated on other conditions; e.g. they reveal the average accuracy 
of each of the individual prompts, lessons or time units of the experiment (the latter is represented by 
days). The measurements reveal that the average accuracy scores show limited variation, which 
suggests that the materials had neither extremely hard nor extremely easy lessons, but were 
experienced by the students throughout as being of similar difficulty. 

Furthermore, the data provides quantitative information on the students’ amount and frequency of 
practice. For instance, we can obtain a list with the most frequently practiced prompts, the number of 
unique prompts the students interacted with, and also information about the amount of output per day, 
and the total output per participant. The latter two are visualized in figure 5 below to showcase two 
instances of the final output yielded by such exploratory analysis. The bar plot on the left hand side 
presents the distribution of all user outputs across the 36 day span of the experiment. This allows us to 
see that although the daily number of outputs was consistently below 200, there are two remarkable 
peaks around the end of the experiment. Here, the daily interaction numbers explosively increased to 
11,796 and 14,052, respectively, indicating the days on which the experiment took place in the school 
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as opposed to a remote setting. On the right hand plot we can see the number of utterances by 
participants in a descending order. We observe great variation in the numbers between 72 and 1,796. 
The red line shows the average number of utterances which is 628.2. 

 
Figure 5. Plots showing the number of inputs per day (left), and number of utterances per participant (right). 

Finally, we can also observe the practice time of individual participants. For example, we can obtain a 
clear picture of the total duration of practice time (the difference between the start and end date) and 
compare this with the more revealing net practice time per participant. The latter gives us insight into 
the total number of active days participants spent practicing with the system. This was found to range 
between 1 and 15 days, with the average number of days being 3.9. There were in fact 12 pupils who 
only spent one day practicing with the system, and the majority of the students, 35 people, comprised 
the subset of participants who spent between 1 to 3 days practicing. 

The above instances are just a few examples of the possible exploratory analyses. The log-files also 
allow for more quantitative investigation, such as creating subsets among the participants according to 
different learning behaviours and comparing their performance. In future research we intend to use this 
information and relate it to evaluations of the students’ pronunciation as produced by expert raters to 
obtain more insight into the students’ progress as well as in the automatic measures produced by the 
ASR system. 

3.3 DART - Dutch ASR-based Reading Tutor 
Educational applications that incorporate ASR technology for helping children improve English reading 
skills have been investigated [14; 15]. In the project Dutch Automatic Reading Tutor (DART) we 
investigate how reading software with ASR technology can be best developed and implemented for 
children who are at the initial stages of learning to read (grade 1) to practice reading aloud in the 
classroom and at home. A special focus is suitable feedback forms on reading aloud. The reading tutor 
makes use of the Novo-ASR backend and it is equipped with logging capabilities. Two experiments were 
carried out at home during the COVID-19 pandemic and in schools. 

Two types of exercises with different goals were implemented in the reading tutor: accuracy exercises 
and fluency exercises. Data frames were generated from the log-files, and next analyzed. The results 
provide information on how the ASR-based reading tutor helped children with reading skills by giving 
instantaneous feedback. For instance, in accuracy exercises where the children got feedback that the 
spoken utterances were not completely correct in the 1st and 2nd attempt, we observed a significant 
improvement of reading accuracy at the 3rd attempt (see figure 6 (a)). And also for fluency exercises, 
we observed that the reading speed improved in the 2nd attempt (see figure 6 (b)). The log-files also 
made it possible to extract what the words are that are most easy and most problematic [16]. 
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Figure 6. (a) The effect of the attempt number on reading accuracy in the accuracy exercises. 

 (b) The effect of the attempt number on reading speed in fluency exercises. [16] 

In addition, the log-files provided useful insights into how to improve the feedback. One aspect was the 
performance of the reading tutor system in establishing whether a word was read correctly or not. In 
another study [17], some audio recordings were selected and transcribed by a human annotator. By 
comparing the reference binary scores yielded from the human transcriptions and the binary scores from 
the Novo-ASR judgement, we explored how to improve the system by applying different thresholds in 
the system. 

We also investigated the performance of the reading tutor in terms of the agreement between the 
system-based judgements and the human-based judgements, by applying different thresholds. Figure 
7 shows when the threshold is at 48, Cohen’s Kappa reaches the maximum value of .41, which indicates 
a fair agreement [18]. A further finding is that by increasing the threshold, the system becomes stricter 
and gains higher values of correct rejection (CR) and false rejection (FR) and lower correct acceptance 
(CA) and false acceptance (FA). 

 
Figure 7. Cohen’s kappa value for different thresholds (0-100). [17] 

4 CONCLUSIONS 
Innovative research on the contribution of advanced language and speech technology to language 
education often makes use of existing educational applications that are either existing commercial apps 
developed by companies, or apps that were developed by the researchers themselves. While existing 
commercial apps have the advantage that they are ready for use, they also have the important 
disadvantage that they often constitute a sort of black box rather than a flexible research instrument, in 
which aspects of the app can be easily changed and studied. As an alternative, academic researchers 
have sometimes developed their own apps, but the problem with such research-oriented CALL 
applications is that they require much time and effort to be developed, while their use is often limited to 
one or a few specific research projects.  
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In this paper we presented an alternative, interesting option in which academic researchers cooperate 
with a spin-off company and make use of its resources to conduct innovative research on CALL. The 
three use cases presented above illustrate how fruitful cooperation can be established between 
academia and industry that yields crossover projects that benefit both parties: academia can conduct 
research using technology applications that would be too expensive to realize, while industry can obtain 
insights from research and information on how their systems are used in real-time and can be improved.  

In the case of MyST we saw how Novo Studio was employed to add content and develop ASR-based 
exercises, in which the Novo ASR was used to detect errors in the spoken utterances and provide 
instantaneous feedback on these errors. It is important to point out that much of the work was carried 
out by students from two universities in the context of their internships or thesis research, who found it 
very appealing to work in a start-up - spin-off company and who reported having had useful experiences. 
Some of these students later decided to work for the company for a certain time.  

For the universities this project provided valuable opportunities to experiment with an advanced CALL 
system for improving academic English, which is still a problem at various universities. This also became 
clear when a presentation and demonstration of MyST was given at a meeting of the 'Vereniging van 
Universiteiten' (VSNU; English: Association of Universities in the Netherlands) at the VSNU 
Impactfestival on 23 November 2017 in Amersfoort; since there many universities acknowledged the 
existence of the problem at their universities, and expressed interest in MyST [19]. 

For the ‘I Can Speak’ project the most salient benefits of using the Novolanguage infrastructure are that 
it allows both researchers and teachers to gain insight into the pupils' learning trajectories to a level of 
detail that would otherwise be out of reach for them. The logging capabilities of Novo provide insight 
into the behaviour of the students and provide fine-grained data such as study time, number of trials, 
and the outcome of their trials. From the teachers' point of view further valuable information can be 
obtained on the experienced difficulty of the study materials, which allows teachers to monitor how well 
the pupils keep up with their studies and to detect the most problematic parts in the material. 

Novolanguage contributed to research in the DART project with its unique infrastructure from two 
perspectives: the hierarchical structure of the log information and its ASR-backend. From an educational 
point of view, with the information on word and phone levels for each recording, we were able to analyse 
the progress of each pupil in reading accuracy (based on ASR information on words) and reading speed 
(based on the onset and offset information on words). The word level ASR information also enabled us 
to investigate which words are more difficult for children to read. We were able to adjust the thresholds 
of the system and to investigate how to implement the most suitable feedback into the reading tutor 
software. From a technical perspective, with the Novo ASR-backend, the reading tutor software is 
capable of detecting reading mistakes and providing instant feedback to the pupils. 

This cooperation also offered considerable advantages to the company that provided its infrastructure, 
Novolanguage, because the research helped them gain insight into the value and potential of their 
software and possible ways of improving it. The fact that students were involved was also seen as added 
value, especially as some of them later decided to work for the company. Through this cooperation 
Novolanguage managed to expand its network and establish new forms of cooperation, both at the 
national and the international level. 
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BIMODAL EDUCATION APPROACH IN A SPANISH MEDICINE 
SCHOOL: STUDENTS’ AND TEACHERS’ FEEDBACK 

M. Alonso-Chamorro, D. Monge 
Universidad Francisco de Vitoria (SPAIN) 

Abstract 
The COVID 19 pandemic scenario forced universities around the world to adopt new pedagogical 
strategies to deal with the new situation. Initially, under the period of total lockdown (from March to June 
2019) Spanish centres switched classes from the traditional face-to-face model to a fully online 
procedure. The following academic year the universities adopted different methodologies and 
approaches to cope with the circumstances of the moment. Our Faculty of Medicine opted for a bimodal 
educational approach in which synchronous sessions would be followed face-to-face by half of the 
students and remotely by the other half. To support this challenge, our university equipped all campus 
spaces with the appropriate devices (microphones, cameras, TV screens, touch devices, institutional 
Zoom accounts, loudspeakers, etc.) and extensive wireless connectivity to ensure the smooth running 
of the classes. In addition, a training itinerary was offered to teachers and administrative staff to expand 
digital and technological skills to meet the new demands. Our Faculty of Medicine also designed a 
methodological strategy to facilitate the development of the classes, encouraging communication and 
integration of remote students within the class, and adapting the contents and activities to the new class 
model (master class followed by a questionnaire carried out with Socrative; discussion of clinical cases 
in mixed groups -on-site and remote students-; Flipped and PBL classes using explanatory videos; etc.). 
All lessons were recorded and made available to students from the zoom platform of each subject. 
Finally, a technical support team of 4 people was available in our building from 8:00 to 21:00 from 
Monday to Friday. At the end of the academic period, we set out to study the impact of the new model 
on aspects such as motivation and grades. We also collected students' and teachers' opinions on 
technological and methodological issues. For this purpose, the Department of Innovation and Pedagogy 
designed two anonymous forms (for students and teachers separately) to collect opinions on the above-
mentioned issues. In addition, we compared the overall scores of students in each subject of the course 
with those of the previous year in order to detect possible significant changes. Several conclusions 
emerged from the analysis of the opinions. Both students and teachers particularly emphasise the 
usefulness of videos and recordings. The students say that the teacher's digital competences are 
insufficient. One aspect that has been pointed out as an area for improvement is the communication 
and interaction between teachers and students connected remotely during lessons. In addition, students 
pointed out that the mixed group work (consisting of face-to-face and online students) was not at all 
useful and should be reconsidered. In terms of the marks achieved by the students, a slight increase in 
the final scores has been detected (the data are still under analysis). This paper describes the main 
features of the new pedagogical approach and deepens on the impact it has had on learning and 
teaching. 

Keywords: COVID 19, bimodal education, Medicine, Spain. 

1 INTRODUCTION 
Our Faculty of Medicine, as any other in the world, has adopted new pedagogical strategies to cope the 
COVID 19 restrictions. Throughout the 19-20 academic period and forced by the lockdown, classes 
were shifted from a face-to-face to a fully online model. With the easing of restrictions that followed the 
end of the lockdown, our university decided to adopt a bimodal system in order to reduce the on-campus 
population in a regular day and lower COVID-19 infection rates. 

Bimodal education combines face-to-face and remote learning / teaching procedures simultaneously 
and allows for small face-to-face groups within the physical classroom. The teacher can lead the class 
remotely or face-to-face but is usually inside the classroom. Meanwhile half of the group of students 
attend the face-to-face class, the other half remains connected remotely via Zoom or any other meeting 
program, at the same time. One fundamental aspect is how to integrate the different activities carried 
out so that foster learning, participation and motivation in both face-to-face and remote scenarios. For 
this purpose, new technological tools must be running out (team-based work on zoom, forum, online 
tutorials, etc.). This type of pedagogical approach has emerged as a temporary option to cope with the 
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constraints of COVID 19 and it builds on other well-known strategies such as blended learning, hybrid 
learning [1,2]. There is not much literature on this subject, since it’s a new concept, but a lot has been 
researched about e-learning and blended pedagogies. This strategy requires the implementation not 
only of devices and technologies for the conduction of the remote part of the class, but also new 
pedagogical approaches to ensure successful learning and teaching experiences. Alongside these 
aspects, an appropriate training programme for teachers, students and administrative staff must be 
designed and implemented. Teachers need to broaden their skills in the use of new technologies, 
applications, to face the new teaching era [3]. Our university offered an online training itinerary in new 
methodologies and technologies, and a full-time support team to help and solve technological problems, 
which was highly valued by both teachers and students. In addition, teachers must adapt their classes 
(contents and materials) to the bimodal system to ensure that both face-to-face and distance learners 
follow the instructions and get the most out of the class. Pedagogical approaches such as flipped-
classroom [4,5], problem-based learning, team-based learning, peer instruction, and others are very 
useful strategies for keeping students' attention both inside and outside the classroom. Likewise, 
introduction of new activities during the teacher’s lecture is necessary (conducting small quizzes with 
the students’ devices, using trigger cases and problems at the beginning of the class, interspersing 
theoretical content and real cases, launching questions for distance students, etc.) to ensure 
understanding and deep learning of all the students [6]. A major concern for teachers was the negative 
impact that the new bimodal system could have on student engagement, motivation and involvement. 
In this sense, various strategies can be used to keep students motivated and engaged, such as direct 
communication through forums, chats, e-mail, etc. Another important action to consider is to give 
personalised feedback and feedforward to the students once they have sent the assignments to the 
teacher [7-9]. Therefore, a great effort was made, and various tools and approaches were adopted to 
combat this issue. 

2 METHODOLOGY 
The procedures and protocols adopted by the university were carried out by the central departments 
(digital transformation department, innovation department, IT, etc.). Among the many improvements 
achieved, the most relevant were the following: 

• The design and implementation of a comprehensive training programme in new methodologies 
and technologies for teachers, students and administrative staff. This programme, which was fully 
available online, included tutorials for the use of different tools (Canvas, Socrative, Mentimeter, 
Genially, Screencastomatic, Screencastify, Office 365, teams, Zoom, Balckboard collaborate, 
etc.) and methodologies (Peer instruction, Problem based learning, bimodal system, Flipped 
learning, Agile learning, etc.). The programme was launched in June 2020 and was available 
online on Canvas so that each participant could follow the lessons at their own pace at any time. 
The heads of the innovation departments of each faculty covered the forum and answered any 
questions that might arise.  

• The classrooms were equipped with a wide range of technologies to run the hybrid model, such 
as microphones, cameras, TV screens, loudspeakers, laptops and graphic tablets for the teacher 
to draw, wireless headphones, etc. In addition, plugins and applications were installed on the 
central computer to manage each of the devices. 

Our Faculty of Medicine gave extra support in the design and operation of Canvas and offered 
personalised attention to the teachers by the person in charge of the pedagogical area and new 
technologies. The administrative staff established the different groups of students and elaborated a class 
calendar with instructions for each group of students (distance groups, face-to-face groups) for all 
activities.  

At the end of the second term (June 2021) we released two forms to collect feedback from students and 
teachers on the bimodal system. The documents included several sections (assessment of 
methodologies, technologies, pedagogical approaches, etc.) and an open question for the participants 
to highlight the best and improvable points of the model.  

We also asked the subject coordinators to compare the scores obtained in the last 2 academic years to 
analyse the impact of the model on the academic performance of our students. 
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3 RESULTS 
The following data were collected from the forms filled in by teachers and students. Each item was rated 
on a 6-level Likert scale (1 being the worst and 6 the best). A total of 45 teachers and 145 students 
responded to the form. 

3.1 Analyse of teachers’ replies  

3.1.1 Rating of various aspects of bimodal classes 
Several aspects are noteworthy. Among the issues that have generated most difficulty are the 
management of classroom technology and the uploading of scores into Canvas. In the rest of the 
questions, teachers seem to have made a slightly greater effort than in previous years to improve their 
classes (presentations, use of more tools, more training, etc.) (Figure 1) 

 
Figure 1. Teacher's rating of different aspects related to bimodal system in 20.21 academic period. 

3.1.2 Difficulty in managing devices and technologies in the classroom 
Moreover, teachers rated more specifically the use of devices and other fundamentally methodological 
aspects of the development of classes in the classroom. Figure 2 shows the rating of these issues (again 
using a 6-point Likert scale). In summary, teachers have been able to adapt their classes to the shortest 
time available without major difficulty. They have felt comfortable with the Zoom, BB and Canvas 
applications and do not seem to have encountered major difficulties in carrying out group activities with 
students in class and those connected remotely. The aspects that have presented the greatest difficulty 
are communication with students connected remotely, passing attendance and the management of 
devices in the classroom (television, audio).  
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Figure 2. Difficulty in managing devices and technologies in the classroom (Average) n=45.  

(1. Very difficult; 6. Very easy). 

3.1.3 Analysis of qualitative comments 
Finally, we analysed the qualitative comments to the open field question: “Tell us which aspects of your 
performance after class are noteworthy, those that you have found most useful, practical, more complex 
or not very useful, etc. Above all, think of aspects where you think the faculty can advise you (Figure 
3).” Several conclusions can be drawn from the qualitative comments. The help of the technical service 
was essential and highly valued, because, as many teachers commented, devices often failed. Many 
consider that a return to face-to-face classes is essential, especially for the delivery of more technical 
skills. The benefits of new technologies and methodologies (remote tutorials, recorded classes, etc.) are 
positively valued. Finally, teachers see difficulties and shortcomings in some aspects of Canvas 
(qualifications section, questionnaires, etc.). 

 
Figure 3. Analysis of qualitative comments (% times cited) n=45. 

3.2 Analyse of students’ replies 

3.2.1 Students’ ratings of various aspects of bimodal classes 
Figure 4 shows how students rate various aspects of the bimodal strategy on a scale of 1 to 6 (1 being 
the lowest and 6 the highest). The availability of lesson’s recordings is highly valued by students, with 
some commenting that this has been reflected in their grades. Many learners acknowledge that they 
have used the recordings more than 20 times during the course. The student's perception of the 
teacher's use of technology is not very good (3.7 out of 6). No major changes seem to have been 

4744



 

 

implemented in face-to-face classes, nor has much more use been made of support tools (forums, 
announcements, explanatory videos, etc.) (3.7 out of 6).  

 
 Figure 4. Students’ ratings of various aspects of bimodal classes (1. Very negative; 6. Very positive) n=145. 

3.2.2 Analysis of qualitative comments about usefulness of tools and methodologies 
In another section of the form, the following open question was asked: Tell us which of the activities, 
methodologies, technologies used by the teachers have been most useful to you in learning and those 
that you think could be dispensable. Table 1 summarises the most significant quotes mentioned by the 
students (we have only taken those with more % of citation). Students connected remotely found it more 
difficult to follow the lectures, especially because of audio problems, because they did not see the notes 
on the blackboard or did not follow the presentation. They emphasise that the teacher should interact 
much more with the students at home and have more expertise in the use of technologies. In addition, 
they stated that all classes should be recorded and that they should be more dynamic. Other, less 
frequent comments include improving the quality of the camera image, reducing the time of the day, 
making the materials (ppt) simpler and other organisational and checkerboard aspects (groups, remote 
days per group, etc.).  

Table 1. Analysis of qualitative comments about usefulness of tools and methodologies (n=145) % times cited. 

 % times cited 

Improve audio quality 20 

Increase interaction with students at home 17 

Improve teachers’ expertise in the use of technologies 15 

All classes must be recorded 13 

More dynamic classes 10 

3.2.3 Analysis of qualitative comments highlighting the best and the room for improving 
points of the model 

Figure 5 reflects the most representative replies to the question Tell us which aspects you think stand 
out and which should be improved to make remote classes more useful. The positive comments are 
exposed in figure 5A. As mentioned above, many students find the recorded lessons very useful. They 
also value positively the availability of questionnaires, socrative, kahoot, etc. for revision of contents. 
Similarly, the availability of videos recorded by the teacher has been very useful for them. Figure 5B 
shows the comments on aspects that were rated negatively or should be improved. Many students 
consider that group work along with remote students is not at all useful. They also comment that many 
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teachers still give lectures in the same way as in the traditional model without adapting them to the 
bimodal system. Finally, it is mentioned that there is too much work outside the classroom.  

 
Figure 5. Analysis of qualitative comments highlighting the best and the room for improving points of the 

model (n=145). Figure 5A highlight positive aspects whereas figure 5B points the worst valuated aspects. 

3.3 Comparison of students' final marks in the last two academic periods 
The final students’ marks were presented in the final assessment board which gathered teachers from 
every single subject in Medicine School. In general terms, students of the first and second courses 
achieved slightly worst marks than the previous year. However, marks reached in the following years 
(3º to 6º) were a bit higher than those obtained the previous academic period (Table 2). 

Table 2. Final marks obtained by the students in the last two academic years (average). 

Course 2019-20 academic period 2020-22 academic period 

1º 7,3 6,7 

2º 7,8 6,9 

3º 6,8 7,3 

4º 7 7,6 

5º 7,3 7,8 

6º 7,6 8,4 

4 CONCLUSIONS 
The above data help us to draw interesting conclusions. Teachers are not comfortable with the big 
number of technologies and devices that the bimodal system requires. Digital and technological skills of 
our teaching staff is not as adequate as it would be for the smoothly running of this type of classes. They 
do not consider themselves sufficiently prepared, either mentally or in terms of technical skills, for such 
a big change. For this reason, they very much appreciated the support offered by the 12h-available 
technical team, being this issue crucial for the success of the class. Some aspects of the supplies well 
function, as the proper working of audio and video devices, are pointed to be essential for the integration 
of the remote students into the class. Given all these difficulties and obstacles, teachers didn’t improve 
or adapt the contents or methods very much, and this was strongly criticised by students. For the 
success of this sort of pedagogy a very strict adaptation of the materials and contents should be carried 
out. Regarding to the applications used, teachers commented that the Canvas LMS has certain 
shortcomings in areas such as quizzes, questionnaires, the grading section and the procedure for 
uploading grades, so they pointed out these aspects to be improved in the future. One positive aspect 
that emerged from this bimodal system and was highlighted by the students was the great usefulness 
of the lessons recordings. To such an extent that students attribute improved grades to the availability 
of the recordings. This, together with the availability of study materials and self-assessments, greatly 
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helped the students to understand the topics and memorise them. The students acknowledged that, 
although the handling of the technologies and applications was not the best, the teachers made a great 
effort to run the classes as well as possible. Both teachers and students consider that a return to face-
to-face class is essential, not only in terms of learning, but for enhancing motivation and engagement 
within the students. Communication between teachers and distance learners was inadequate. Teachers 
were often committed to the face-to-face class and to solving any technical problems that might arise 
during the class, so in most cases they completely forgot to interact with the students attending from 
home.  In regard to the final marks, students from the first and second years achieves more difficulties 
to follow this model. This may be due to the inexperience and immaturity of this student profile, who 
doesn’t welcome the changes. Besides, students in the early years have more needing of social 
interactions and direct contact with teachers and classmates. In the following years, where the students 
are more focused in the study, the bimodal approach has been much more profitable. The availability of 
notes, study materials, videos, lessons’ recordings, self-assessments, etc., has helped the students to 
deeply learn and understand the subject’s contents. In the latest years, students self-paced their study, 
and this kind of model fits very well with this feature. 

Thus, a few aspects must be reconsidered and improved, from the technical aspects (better audio and 
video quality, improvements of the Canvas platform, an alternative to the traditional blackboard, etc.) to 
the methodological (more effective communication with remote students, new strategies for mixed 
teamwork, more dynamic classes, etc.). In any case, some aspects of the students training must always 
be face-to-face, such as the training in medical technical skills. 
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END-OF-STUDIES DISSERTATION IN BLENDED UNIVERSITIES: 
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Abstract  
The end of studies project, and the associated dissertation, represent one of the culminating points in 
university studies. This project has explored new ways to carry out the dissertation, using videos, in a 
way that facilitates their management and organization, working at the same time the student´s 
transversal and digital skills. This communication presents a pioneering experience in the dissertation 
of Bachelor's degrees in Business and Law in one of the biggest blended Universities in Europe. A 
survey is also presented in which students value the new dissertation format very positively and consider 
that it helps them, among other skills, improve their ability to synthesize. In addition, it has been detected 
that some characteristics of blended education students influence the assessment of this type of 
experience, showing that hybrid education has specificities that need to be investigated. 

Keywords: Teaching innovation, blended learning, end-of studies dissertation, video, learning by doing. 

1 INTRODUCTION  
The dissertation of the end of studies projects is a challenge in non-face-to-face studies, particularly in 
blended and online universities, where practical organizational difficulties are joined by a usually high 
number of students. In addition, some transversal competences frequently linked to these end-of-study 
essays (such as oral competences), considered of great importance by educational authorities and 
employers, are not always well worked out in the preparation of these activities ([1], [2]). The final 
dissertation is an opportunity to work on multiple competencies, if they are practiced throughout the 
elaboration of the final essay. 

This project proposes new ways to carry out the end-of-studies presentation by promoting the 
preparation by the students of the dissertation by a short video, with a pre-established format and times, 
and compatible with the high number of students. In this way, not only transversal but also digital skills 
can be worked on, while facilitating the management and organization of such dissertations. This 
communication presents this teaching initiative as well as the results of a survey to the students to 
assess the project and the suitability of the video introduction, prepared by the student, as a more 
modern and agile way to present the end-of-studies dissertation. 

This approach is very appropriate in blended studies, given the need to promote student self-regulation 
and involvement processes, especially in online educational environments ([3], [4]). It is also related to 
the paradigm of "learning by doing", since when making digital materials, students show a higher level 
of thought elaboration, which in many cases leads to better academic performance ([5], [6]) ([7]), among 
others). Specifically, the creation of videos implies a greater understanding and higher levels of cognitive 
processing to explain a topic to teachers and other students, and also to create and evaluate ([8]). This 
ranks the highest levels of cognitive processing in Bloom's taxonomy. 

2 METHODOLOGY 
The research involves the end-of-studies project in 4-year university degrees. It is a voluntary activity of 
teaching innovation that consists of developing various videos as the work progresses with a duration 
between 5 and 7 minutes, each (2 short videos are foreseen). The objective is to promote the 
development of the oral competence, in addition to other skills such as organization, synthesis and 
argumentation on the final essay (and also digitals skills for the video preparation). The students have 
been provided with all the technical information necessary to make the mini videos.  
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Methodologically, the project presented the dissertation through a video of scheduled duration (6-7 
minutes) or Pecha Kucha (6 min 40 seconds) awarded a maximum of 1 extra point on the qualification 
of the written essay. To make the recordings, various solutions were analyzed (Windows, Screencast, 
Apowersoft, Cam Studio, Avip classrooms, etc.) and the teacher accompanied the student throughout 
the process to work in depth on transversal skills. The team was made up of 19 professors mainly of 
Economics, Business and Law, which contributed great interdisciplinarity and interdepartmentally (9 
departments involved). In addition to examples, an ‘ad hoc’ questionnaire was prepared for the 
evaluation of innovation, an evaluation rubric and a verification table for the students, whose 
participation was voluntary, with informed consent.  

All those who participated in the project did so voluntarily, knowing in advance the activities and with the 
commitment to finish them before the end of the school period. 46 students participated. After the student 
submitted the latest video, they were sent a link to a survey. The questionnaire was created with Google 
Docs form tools. Once the questionnaire was closed, the electronic files were filtered and cleaned, the 
series were coded and tabulated, and a statistical analysis was performed. For this, a two-stage analysis 
procedure was designed. In the first place, a univariate analysis was carried out where, on the one hand, 
the sociological characteristics and academic starting data of the students were analyzed, as well as a 
descriptive analysis of the different items of the survey to evaluate the assessment of the activity by of 
the students participating in the activity. In a second stage, a bivariate analysis was carried out to detect 
the possible relationships between the evaluations obtained and the different classification criteria of the 
respondents. The objective of this analysis is to test whether the mean evaluations of the participants in 
the project are the same for the different classification criteria used. As usual in this type of contrasts, 
the F statistic of the ANOVA test is presented for the contrast of the null hypothesis that the means of 
the valuation of each item are the same for the different classifications, and when the classification 
characteristic is dichotomous the t statistic was used, which is a particular case of the F-ANOVA statistic. 
The objective of the analysis has been to identify patterns of behavior that allow the implementation of 
this type of activity in the University, both by the institution and by the teaching teams.  

3 RESULTS 
As mentioned above, after the project was finished, the participating students carried out a survey where 
their opinion on the operation of the activity developed as a teaching innovation is collected. All the 
students who participated in the project took the questionnaire, thus obtaining 100% responses. The 
questionnaire has two well differentiated blocks; the first of them, consisting of the first 7 questions, aims 
to obtain information and analyse the sociological, academic and professional profile. These questions 
have been introduced to probe if there is any differentiating pattern when evaluating the project / 
innovation according to the sociological characteristics of the participants. The second block of the 
questionnaire, made up of 18 questions, aims to probe, on the one hand, the knowledge of this type of 
tools that students have at the beginning of the activity, as well as to get the vision of the students on 
the implementation of this type of oral dissertations. In addition, it is intended that students quantify to 
what extent participation in the project has allowed them or not to acquire or improve the selected 
competences. 

3.1 Univariate analysis of the questionnaire  
The content of the questionnaire applied to this research has been previously validated and the reliability 
guaranteed by the Alpha-Cronbach test since α = 0.897, practically 0.9, which shows an excellent 
internal consistency of the survey. 

The 46 students who expressed interest in participating in the project finished it, finally answering a 
questionnaire. Table 1 summarizes the profiles of the students who completed the activity and the 
responses received in the survey. In relation to gender, the sample was quite balanced since practically 
half of the sample were women. As Table 1 shows, the participants in the project are atypical university 
students in terms of age, previous studies and extracurricular professional / personal obligations. 97.8% 
of the participants combine their studies with professional activity, of which 82.6% have full-time work; 
in addition, the same percentage has responsibilities that limit their dedication to study. This result is 
due to the blended learning university´s student profile. Although professors from different Faculties and 
Schools are involved in the project, only students from two Faculties were encouraged to participate, in 
particular from the Faculty of Law and the Faculty of Economic and Business Sciences. Thus, 56.5% of 
the participants are enrolled in the Faculty of Law, while the rest belonged to the Faculty of Economic 
and Business Sciences. The profile of the students fits into the typical / usual pattern at hybrid 
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universities: a wide age range (18-65), with almost 48% being over 30 years old and with different levels 
of previous training. 

Table 1. Personal, academic and professional details 

  Total % 

Sex    
 Male 24 52.2% 
 Female 22 47.8% 
Age    
 30 or under  25 54.3% 
 Over 30 21 43.7% 
Currently works    
 Full-time 38 82.6% 
 Part-time 7 15.2% 
 No 1 2.2% 
Obligations limiting their dedication to the course   
 Work 18 39.1% 
 Work and dependent persons 1 2.2% 
 Both 26 56.5% 
 No obligation 1 2.2% 
Training with which they initiated the studies currently ongoing 
 Evaluation for University Access 13 28.3% 
 University Access Course for over-25s 8 17.4% 
 University Access Course for over-45s 1 2.2% 
 FP II (vocational training) 4 8.7% 
 Diploma 3 6.5% 
 University degree 4 8.7% 
 University honours degree 13 28.3% 
Faculty of ongoing studies   
 Law 26 56.5% 
 Economics and Business Sciences 20 43.5% 
Ongoing  degree (dissertation) 

 
Law 
Business 
Tourism 

26 
18 
2 

56.5% 
39.1% 
4.3% 

A descriptive statistical analysis was carried out to assess the project and the teaching team. Initially, a 
group of dichotomous questions was posed to probe the students' knowledge of these tools. The 
answers to these questions are listed in Table 2. 
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Table 2: Survey questions on tools to apply and evaluation 

 Total % 

Did you previously know the tool used in the dissertation? 
 Yes 13 28.3% 
 No 33 71.7% 

Did you previously know other similar tool? 
 Yes 16 34.8% 
 No 30 65.2% 

Do you consider that the information received from the teaching team about the project 
has been adequate? 
 Yes 44 95.7% 
 No 2 4.3% 

Is there an aspect that from your point of view should be improved? 
 Yes 17 37% 
 No 29 63% 

Would you recommend this presentation model as a future evaluation system for 
dissertation instead of the written defense? 
 Yes 45 97.8% 
 No 1 2.2% 

Would you be willing to share your presentation with other students?  
 Yes 35 76.1% 
 No 11 23.9% 

Do you think that the students who complete their higher studies have the adequate 
preparation to respond efficiently to the demands of the labor market? 
 Yes 24 52.2% 
 No 22 47.8% 

With a percentage of 71.7%, a high number of participants were unaware of the tool used to record the 
video before performing the activity; in fact. 65.2% were unaware of any other alternative tool to the one 
presented before starting the activity. Those students who say they know some other alternative tool 
before starting the project list as alternative tools: Teams, SnagIt (for Windows), QuickTime (for Mac), 
Zoom, Skype, Prezzi and Microsoft Teams. Students who had previously used PowerPoint were 
unaware that recordings could be made with this application. Practically all the students consider that 
the information received from the teaching team about the innovation project has been adequate. 
Regarding the improvements that the students have proposed, it should be noted that they would 
increase the maximum exposure time, the use of other recording tools and the possibility of uploading 
the presentation to the virtual field of the subject in the same way that the written work is uploaded. A 
high percentage (76.1%) would be willing to share the presentations with other students and practically 
half of those surveyed indicate that students who finish higher education do not have the adequate 
preparation to meet the needs demanded by the current job market. What is clear is that there is 
practically unanimity among the participants that this dissertation model should be appropriate instead 
of a written defense. Table 3 presents the main descriptive statistics (means, medians and standard 
deviations) of the set of survey items that try to analyze whether the proposed activity has an effect on 
the development of skills to improve different competencies of the participants.  

  

4751



 

 

Table 3. Descriptive statistics for the evaluation of the course, project and activities 
(Cronbach’s α 0.897) 

  Mean Median Std Dev.  

Item Question     

1. The teaching team has responded appropriately to the questions raised by 
the students during the development of the project 4.74 5.00 0.67 

2. Were the recommendations of the teaching team useful during the 
presentation of the first video to improve the dissertation? 4.78 5.00 0.46 

3. To what extent are you satisfied with having participated in this project? 4.87 5.00 0.40 

4. To what extent has participating in this project allowed you to work and 
improve your creativity, in your opinion? 4.43 5.00 0.77 

5. To what extent has your participation in this project allowed you to work and 
improve your analysis and synthesis skills? 4.57 5.00 0.65 

6. To what extent does participation in this project improve oral communication 
competence? 4.41 5.00 0.80 

7 To what extent will participation in this project improve your employability 
capacity? 3.61 3.50 1.07 

8. Participation in this activity has allowed me to develop skills that other more 
traditional methodological alternatives do not allow me to work. 4.57 5.00 0.58 

9. The information, materials and monitoring provided by the teacher have 
allowed me to carry out the activity properly. 4.63 5.00 0.64 

10. The interactive aspect of the project in its evaluation phase has increased 
my motivation when carrying out the activity 4.57 5.00 0.71 

11. Participation in the project has increased my motivation in the subject I am 
studying. 4.48 5 0.88 

All the questions in the survey related to or associated with the production of the video for the dissertation 
have received a very favorable evaluation. The best evaluated item was the satisfaction of having 
participated in the project (4.87), followed by the usefulness of the recommendations received by the 
teaching team to improve the final defense (4.78) and the information, materials and follow-up of the 
teacher (4.63). Levels of satisfaction also high reflected the items that related to the improvement of 
motivation when carrying out the activity (4.57) and improvement in the increase in motivation in the 
subject (4.48), performance and communication and transmission skills of knowledge. The least valued 
item was the students' perception of the possibility of improving their employability by participating in the 
project, with a 3.61 out of 5. In today's environment, with increasingly demanding students, the challenge 
is to maintain levels high satisfaction levels in future academic courses. 

3.2 Bivariate analysis  
In this section, the results obtained through a bivariate analysis of the evaluation of the students who 
have participated in the project are presented. Thus, the results of the crossovers between the variables 
of interest are analysed when at least one of these variables is qualitative, or, being quantitative, has 
been collected or coded in various modalities (age, as example). The objective of all this is to identify 
patterns of behaviour that allow considering strategies to be implemented by the University of this type 
of activity in order to improve the results in the learning process, as well as to develop a series of 
competencies that would not otherwise be possible. To do this, the difference in mean valuation between 
groups will be studied, generated from the characteristics from Table 1. 

To contrast the equality of mean assessment of the different items of the questionnaire by the 
participants, the ANOVA statistic is used to analyse whether the difference in means is statistically equal 
to zero or not, assuming the fulfilment of the necessary requirements for the application of this 
parametric analysis. Table 4 collects the results obtained.  

In view of the results presented in Table 4, it is observed that no significant valuation differences are 
detected in any item when the results are analysed grouped by gender, age, previous studies, Faculty and 
Degrees in which they are enrolled since the hypothesis equality of means cannot be rejected. According 
to this, the average assessment of the project by men coincides with the average assessment made by 
women. In the same way, different evaluations are not detected between the different age groups, nor 
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between belonging to one Faculty or another or being studying one Degree or another. It should be noted 
that when they are analysed for these groups, the average evaluations obtained for the items are very 
high, particularly item 3 where they express their satisfaction with participation in the project. 

At a 95% confidence level, different mean assessments have been detected when the responses of the 
participants grouped by employment status and obligations that hinder their availability of study time are 
analysed. Thus, a difference in assessment by work situation has been detected in the items 
referring to the assessment of the resolution of the teaching team of the queries made by the 
students (item 1), the satisfaction of having participated in the project (item 3) and all the information 
and materials that have been made available to the participants by the teaching staff in order to 
carry out the activity properly (item 9). The assessment of these items made by students who are 
working part-time is on average lower than that made by students who are working full-time or who 
do not have work obligations. On the other hand, the significant difference detected in the average 
assessment assigned by the participants on the effect that their employment situation has had with 
the improvement of the competence of analysis and synthesis (item 5) and of oral communication 
(item 6) stands out.  These mean differences are significant: value of the ANOVA statistic of 11.60 
(pvalue = 0.00) and 4.64 (pvalue = 0.04) respectively. As occurs with the assessment of the teaching 
staff, the students who are working part-time value in to a lesser extent the effects of participation 
in the project on analysis and oral communication skills; the average assessment assigned to 
students who work part-time falls practically by one point with respect to the rest of the participants. 
To finish with this classification criterion, it should be noted that, although no differences have been 
detected in the rest of the items, it can be observed in Table 4 that all the items receive a lower 
grade from the students who work on part-time time with respect to the rest of the participants in 
the project.  

Regarding personal obligations that hinder study time, the null hypothesis of equality of means has 
been rejected in items 2, 3, 5 and 9. Item 5 refers to the effect that participation in the project has 
had on the improvement of the competence of analysis and synthesis of the information; the rest 
refers to the evaluation of the support received from the teaching team and the satisfaction of having 
participated in the project. In the four items where significant differences between groups are 
detected, it is observed that the participants who, as the main obligation that limits their study time 
is work, value all these items with a lower average score compared to the rest of the students, or 
they work and take care of other people, or they even have no obligation. This difference is very 
significant when the improvement in the analysis competence is valued, since the participants who 
work value this acquisition with a score of 4.18 compared to those who have dependents (5) or who 
even have both obligations (4.73). 

Table 4. ANOVA results. Evaluation of the dissertation 

Items*  1  2  3  4  5  6  7  8  9  10  11 
Age 

[18.30) 4.17 4.67 4.50 4.17 4.33 4.50 3.50 4.50 4.50 4.50 4.50 
[30. 45) 4.89 4.89 5.00 4.68 4.74 4.63 4.11 4.68 4.84 4.68 4.74 
[45. 50) 4.64 4.64 4.91 4.18 4.45 4.36 3.00 4.64 4.27 4.45 4.09 
[50. 65) 4.90 4.80 4.80 4.40 4.50 4.00 3.40 4.30 4.70 4.50 4.40 
ANOVA 1.53 0.03 0.22 0.13 0.07 3.25 2.09 1.16 0.17 0.20 1.04 
(pvalue) (0.22) (0.86) (0.64) (0.72) (0.80) (0.08) (0.16) (0.29) (0.68) (0.66) (0.31) 

Gender 
Male 4.71 4.79 4.86 4.38 4.58 4.54 3.83 4.67 4.63 4.75 4.71 
Female 4.77 4.77 4.86 4.50 4.55 4.27 3.36 4.45 4.64 4.36 4.23 
t-test 0.10 0.02 0.01 0.29 0.04 1.29 2.21 1.54 0.00 3.49 3.56 
pvalue 0.75) (0.89) (0.93) (0.59) (0.85) (0.26) (0.14) (0.22) (0.95) (0.07) (0.07) 

Work 
Part-time 4.14 4.57 4.43 3.86 3.86 3.86 3.43 4.43 4.14 4.29 4.00 
Full-time 4.84 4.82 4.94 4.55 4.68 4.50 3.66 4.58 4.71 4.61 4.55 
No work 5.00 5.00 5.00 4.00 5.00 5.00 3.00 5.00 5.00 5.00 5.00 
ANOVA test 6.61 1.86 10.90 3.11 11.60 4.64 0.05 0.79 5.21 1.55 2.73 
pvalue (0.01) (0.18) (0.00) (0.08) (0.00) (0.04) (0.83) (0.38) (0.03) (0.22) (0.11) 
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Obligations 
Work   4.50 4.61 4.67 4.22 4.18 4.22 3.39 4.39 4.39 4.33 4.22 
Work and dependent persons 5.00 5.00 5.00 5.00 5.00 3.00 3.00 5.00 5.00 4.00 5.00 
Both 4.88 4.88 5.00 4.58 4.73 4.58 3.81 4.65 4.77 4.73 4.62 
No obligation 5.00 5.00 5.00 4.00 5.00 5.00 3.00 5.00 5.00 5.00 5.00 
ANOVA test 3.70 4.07 8.46 1.61 6.06 2.75 1.17 2.68 4.25 3.92 2.43 
pvalue (0.06) (0.05) (0.01) (0.21) (0.02) (0.10) (0.29) (0.11) (0.05) (0.05) (0.13) 

Training with which they initiated the studies currently ongoing 
Evaluation for University Access 4.54 4.85 4.77 4.46 4.62 4.62 3.46 4.54 4.69 4.54 4.62 
University Access Course for over-25s 4.75 4.63 4.88 4.63 4.75 4.13 3.13 4.50 4.75 4.38 4.13 
University Access Course for over-45s 5.00 5.00 5.00 5.00 4.00 5.00 4.00 5.00 5.00 5.00 5.00 
FP II (vocational training) 5.00 5.00 5.00 4.25 4.25 4.25 4.00 4.75 5.00 5.00 4.75 
Diploma 5.00 4.67 5.00 4.67 4.67 4.33 3.33 4.67 4.67 4.67 4.67 
University degree 4.75 4.75 4.75 3.75 4.25 4.25 0.50 4.75 4.25 4.50 4.00 
University honours degree 4.77 4.77 4.92 4.46 4.62 4.46 4.00 4.46 4.46 4.54 4.54 
ANOVA test 0.67 0.03 0.59 0.40 0.17 0.07 2.17 0.00 1.73 0.04 0.01 
pvalue (0.42) (0.87) (0.45) (0.53) (0.68) (0.80) (0.15) (0.95) (0.20) (0.85) (0.94) 

Previous high education degree 
Yes 4.80 4.75 4.90 4.35 4.55 4.40 3.80 4.55 4.45 4.55 4.45 
No 4.69 4.81 4.85 4.50 4.58 4.42 3.46 4.58 4.77 4.58 4.50 
t-test 0.28 0.17 0.20 0.41 0.02 0.01 1.10 0.02 2.89 0.02 0.04 
pvalue (0.60) (0.68) (0.66) (0.52) (0.89) (0.92) (0.30) (0.88) (0.10) (0.90) (0.85) 

Faculty at the  University 
Economics and business 4.88 4.88 4.92 4.62 4.62 4.42 3.62 4.50 4.73 4.58 4.54 
Law 4.55 4.65 4.80 4.20 4.50 4.40 3.60 4.65 4.50 4.55 4.40 
ANOVA test 2.84 2.98 1.07 3.39 0.35 0.01 0.00 0.74 1.46 0.02 0.27 
pvalue (0.10) (0.09) (0.31) (0.07) (0.56) (0.92) (0.96) (0.39) (0.23) (0.90) (0.61) 

Ongoing studies  
Law 4.88 4.88 4.92 4.62 4.62 4.42 3.62 4.50 4.73 4.58 4.54 
ADE 4.50 4.61 4.78 4.11 4.50 4.44 3.67 4.67 4.44 4.50 4.33 
Tourism 5.00 5.00 5.00 5.00 4.50 4.00 3.00 4.50 5.00 5.00 5.00 
ANOVA test 1.50 1.47 0.51 1.36 0.31 0.12 0.10 0.46 0.54 0.04 0.02 
pvalue (0.23) (0.23) (0.48) (0.25) (0.58) (0.74) (0.75) (0.50) (0.47) (0.84) (0.88) 

Note: A Likert scale from 1 to 5 has been used, where 1 indicates totally disagree with the question and 5 indicates 
totally agree. The table presents the mean valuation of each item grouped according to the classification criteria, as 
well as the contrast statistics of the equality of means and their corresponding p-values in parentheses. The hypothesis 
of equality of means has been contrasted with the t statistic in the case that the classification variable is dichotomous, 
and with the ANOVA test when the classification variable takes more than two possible values. In bold are the cases 
in which the null hypothesis of equality of means in each question has been rejected with a significance level of 5%. 
(*) See Table 3 where the questions are collected 

4 CONCLUSIONS 
The end of studies project, and the associated dissertation, represent one of the culminating points in 
university studies. This project has explored new ways to carry out the dissertation with an original and 
novel approach (using videos) in a way that facilitates their management and organization, working at 
the same time transversal and digital skills, that are very relevant for new graduates. By going from a 
presentation in real time (synchronous) to a recorded presentation (asynchronous), blended and online 
universities can better manage these dissertations, but also, as we have seen, these types of 
experiences have the interest of the students who value them very positively. 

In the survey, together with the excellent evaluation of the students and the support to this new form of 
dissertation, we have verified that they consider that the new format helps specially develop the capacity 
of synthesis that the presentation of these works requires. At the same time, we have seen that the 
student's profile influences their assessment of the experience, being better valued by students who do 
not work full-time. It therefore seems that full-time students, with less time for study, prefer not to get 
involved so much in these types of activities, which seem a priori more intensive or more demanding. 
This result, particularly for blended learning teachings, leads us to consider that there are specificities 
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in this type of non-face-to-face teachings that require specific studies, based on the student's profile, 
and not mere generalizations of initiatives and experiences of face-to-face studies. These peculiarities 
of blended and online studies open up new avenues of research: the students of these teachings differ, 
as we know and have seen, from the students of traditional teachings. Its characteristics and its way of 
learning differ from face-to-face teachings. It is, therefore, necessary to delve into all this to introduce 
new forms of learning that encourage their participation and the creation of learning communities and 
better forms of interaction that encourage the motivation of students in this type of study. 

The innovation pilot character is the main limitation of the project, together with the limited number of 
participating students. In any case, the results obtained, and particularly the very positive evaluation of 
the students, represent interesting inputs on which to continue working. Likewise, the advantages of 
management by the introduction of video as a tool for dissertation have obvious advantages in 
universities with many students, as is the case in blended teaching. Working to improve hybrid teaching, 
especially in the new post-pandemic times is undoubtedly an exciting adventure to continue researching 
and proposing teaching innovation initiatives. 
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Abstract 
Blended learning is recommended as an effective method for distance learning due to COVID-19 by 
several universities and institutions in different countries around the world. This work presents the results 
of an experience based on the principles of flipped classroom. In particular, the experience has been 
applied to the computational labs of the course of “General Hydraulics” given in the 3th year of the 
Degree in Civil Engineering in Civil Works. The success of the experience is evaluated through three 
short-term results, attendance, greater motivation and interest in the subject, and evaluation results with 
respect to the traditional face-to-face methodology. 

Keywords: Flipped classroom, pandemic, hydraulics, civil engineering. 

1 INTRODUCTION 
In relation to virtual teaching in higher education, the COVID-19 pandemic has had a great impact 
worldwide, both in developed countries and developing or underdeveloped countries. In Chile, 
confinement measures forced the closure of all higher education institutions since March 2020. Despite 
this, universities maintained their academic activities through online teaching, continuing with the 
education process, especially in subjects with great theoretical contents. 

With scarce time for planning and preparation of the teaching activities, the institutions have had 
complications to maintain the quality of the teaching-learning process in this new modality, a 
tremendously relevant aspect worldwide. The use of information and communication technologies 
(ICTs) allows distance education to be maintained, however, this is not the only factor involved. E-
learning programs must also have an organizational and a pedagogical model to form an effective and 
quality system. 

In this context, one of the most common criticisms of traditional teaching methods is their limited capacity 
to commit the student. Thus, based on previously established content, students must study and learn 
the matters. This knowledge is later applied to specific cases in which the student would verify their 
usefulness. Finally, the student must study both the theoretical knowledge and its applications, being 
passing an evaluation the main purpose. In short, it is a rigid structure in which the teacher establishes 
the content and its possible applications. 

Unlike the structure of the traditional class discussed above, in the flipped classroom the material is 
prepared to be studied autonomously. Once this preliminary work is completed, the student obtains a 
basic knowledge which, with the teacher’s help, will be applied in the classroom. In this way, the class 
becomes based on the resolution of practical cases. Finally, the more the students expand their 
knowledge, the higher complexity of the applications are studied. The differences between a traditional 
class and an inverse class are summarized in Figure 1 [1] 
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Figure 1. Comparison between traditional teaching and reverse teaching (Rhode, 2015). 

There is no single and global way to apply this methodology, although at present the usual format of 
development of the inverted class is blended learning. Garrison [2] defines it as “the integration of 
classroom learning experiences with online learning experiences”. Other authors such as Foldnes [3] 
also highlight the important positive effect on learning when the flipped class also involves cooperative 
learning on the part of the students.. 

The flipped classroom has traditionally been associated with the use of educational technology. 
However, it does not necessarily have to be conditioned to this use, but rather is based on the different 
distribution of the student's teaching and learning times. In any case, the flipped classroom opens up 
different didactic possibilities for online teaching and, specifically, for the distribution of didactic 
resources and activities in synchronous and asynchronous teaching. [4]. 

On the one hand, synchronous work is understood as the interaction between the teacher and the 
students in real time. This way of working enhances the interactions of the students and the teacher, 
generating discussions, opinions and immediate feedback. On the other hand, asynchronous work is 
understood as the interaction that occurs between teacher and students in a deferred way in time (there 
is no temporal coincidence). For this work it is common to use tools such as content capsules, 
documents, forums, questionnaires, etc.  

This paper presents methods and results about the implementation of the principles of flipped classroom 
in the field of non-face-to-face teaching. In particular, the experience has been applied to the computer 
laboratories of the “General Hydraulics” subject, taught in the 3rd year of Civil Engineering in Civil Works. 
The scope of the proposed flipped classroom covers both the specific subject matter of the subject as 
well as other transversal content such as software learning. 

Initially, the flipped classroom methodology was thought to  be implemented to the entire subject. 
However, such a large modification in the methodology of the subject could have made it difficult for 
students to reach the competences. Therefore, the main objective of this proposal was to take a first 
step towards the implementation of the flipped classroom in the subject of “General Hydraulics”, 
currently limited to computer labs. 

2 METHODOLOGY 
The subject of experience is a compulsory subject of the Civil Engineering career in Civil Works, 
corresponding to the second semester of the 3rd year. The subject has between 50 and 70 students 
every year, divided into working groups of 2 people. The flipped classroom methodology is applied to 
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the four computer labs of the course. These computer laboratories study different case studies of water 
distribution networks, analyzing basic concepts of operation, and characterizing hydraulic elements such 
as valves, pumps, etc. 

In face-to-face format, each laboratory session was 3 hours long. Depending on the number and 
predisposition of the students attending, the rhythm of the sessions could be very different, also 
producing "dead times" in many cases, which in general were not used by the students. In addition, 
since March 2020 the University of Talca maintains remotely all its teaching activities, so it was 
necessary to redesign all the laboratories, reducing the synchronous load of students but maintaining 
committed learning achievements. 

On the other hand, as is usual in many laboratories in engineering careers, despite the fact that the 
scripts are available in advance, experience shows that most students do not usually prepare them in 
advance. In this way, a significant amount of time is consumed at the beginning of the sessions in the 
presentation of content and methodology. This also produces inactive times during the development of 
the exercises, since the students are not clear about the activities to be developed.  

In this context, computer laboratories were the part of the subject that could find the greatest benefits in 
the pilot application of the flipped classroom methodology. In addition to promoting self-learning, its 
implementation tries to make the most of the time that the student remains synchronously connected. 
In this way, the duration of the synchronous session has been reduced to 1.5 hours and new material 
has been developed that facilitates prior preparation and subsequent analysis of results. 

2.1 Objectives 
The general objective is to improve students' understanding, attention, and motivation towards the 
subject and, in parallel, to reinforce their critical thinking. The methodology consists of investing what 
students usually do in the face-to-face classroom. That is, the common thing in the face-to-face 
classroom is to teach different content and skills associated with a discipline or subject in a session. 
Afterwards, the students carry out some complementary tasks after the session. On the contrary, the 
flipped classroom methodology proposes that students watch recorded videos, do readings, etc., prior 
to the session, and that it is in the session with the teacher where some tasks are carried out under their 
supervision. 

Specifically, the objective of computer laboratories is to provide students with the necessary knowledge 
to work with the hydraulic engineering software EPANET [5], as well as for students to acquire 
knowledge for practical application in studies and projects related to this area. Upon passing the course, 
students are expected to be able to: 

- Know the basic characteristics of the EPANET program. 
- Mastering the possibilities and limitations offered by EPANET as a management and calculation tool. 
- Know the concepts and fundamentals on the design and analysis of pressurized water networks. 
- Characterize and model the elements and components of a supply network. 

The computer labs schedule is coordinated with the theoretical lectures of the course. Therefore, the 
laboratories increase their complexity in line with the progress of the subject. The four laboratories to be 
developed by the students are: 

1 Fundamentals and Introduction to Epanet 
2 Control of pressures in the network through the use of regulating and automatic valves. 
3 Calculation of a pumping station in simple period using Epanet 
4 Mesh network design using Epanet 

2.2 Implementation and development of flipped classroom 
In flipped classroom, it is common to consider both audiovisual material and study guides that promote 
autonomous learning in professional practice. Consequently, the laboratory scripts were developed in a 
way that they serve as support before, during and after the synchronous session. In this way, the 
documentation delivered to the student is structured in 3 parts: 

1 Preliminary work (Asynchronous): Before the synchronous class, a “Preliminary Laboratory 
Guide” is loaded on the platform, which contains all the activities and tasks to be carried out. 
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Students also have introductory videos available on the platform that guide and support the 
student in preparing the hydraulic network for the synchronous session. To attend the 
synchronous session and carry out the evaluation exercise, it is mandatory that students do the 
asynchronous activities of the guide and have their files prepared according to the support videos. 

2 Live work (Synchronous): During the synchronous session, the students can answer questions 
and the teacher gives feedback on the requested products. The synchronous session stands out 
for being practical and not containing theoretical concepts that the student is supposed to have 
already worked on in asynchronous work. The idea is to gain closeness and commitment to the 
students. 

3 Post work (Asynchronous). After the synchronous class, students must develop a computer lab 
memory for evaluation. It should be noted that most of the questions and activities requested have 
already been addressed during the synchronous session on a different case study, so the 
objective of the activity is to deepen and put into practice the contents worked on. 

All the material is available on the communication platform between professors and students of the 
University of Talca (Educandus) in advance, remembering that before attending the laboratory it was 
necessary to carry out asynchronous activities. It was also advised that students who did not have the 
water distribution networks prepared as requested would not be allowed to attend the synchronous 
session. Students have access to 100% of the documentation at all times, with the exception of the 
statement of the evaluation report, which is available once the synchronous session ends. 

The design of the material considered that it should be correctly structured, clear and concise, but 
complete at the same time, with all the information necessary for the development of the laboratory. 
Consequently, the previous guide describes exactly the activities and questions that students must 
answer asynchronously and synchronously. Similarly, the introductory videos have been made by the 
teaching team of the subject, showing step by step the preparation of the water networks. 

3 RESULTS 
The change in methodology applied to the computer labs of the course in 2020, going from a face-to-
face master class to an online flipped class may have disoriented certain students, since it has led to a 
change in attitude, from passive to active, and consequently, to assume a greater responsibility in their 
own learning process. 

97% of the enrolled students (65/67) attended the synchronous laboratory sessions with the complete 
asynchronous activities. However, most of the queries made during the synchronous sessions had 
already been resolved previously in the videos available on the Educandus platform. In the opinion of 
the teaching team of the course, it seems that the students did not fully become aware of the concept 
of flipped classroom, so that, although they did, in fact, mostly carry out the asynchronous activities, 
many of them later recognized that they had not sufficiently prepared the laboratories.  

Additionally, the response from the students has been less active than expected in the synchronous 
sessions, especially when compared to the face-to-face laboratories before the pandemic. Undoubtedly, 
the lack of awareness of the change in methodology and the psychological fatigue of remote teaching 
are factors to take into account. 

Despite this, the comparative analysis of the results of the last face-to-face course (2019, without flipped 
classroom experience) and the last completed year (2020, with flipped classroom) shows an 
improvement in the overall results of the laboratory practices. In particular, in informal conversations, 
the students acknowledged that they had not analyzed the material in depth prior to the synchronous 
session, but they appreciated that with its help it was easy to carry out the evaluation reports. 

4 CONCLUSIONS 
This work tries to illustrate the versatility of flipped classroom, reporting the experience obtained in the 
computer laboratories of a General Hydraulics course in the Civil Engineering career in Civil Works. The 
case described shows a relative success in its application, since although participation and attendance 
have been high, the objectives of improving understanding and reinforcing critical thinking are not 
considered fully met by the teaching team. 

The work confirms the adaptability of the inverted class method to the situation of confinement and 
online teaching derived from covid 19, due to its flexible nature. The pandemic caused an immediate 

4759



 

 

transfer from physical classroom classes to virtual classroom classes. This was a challenge for 
universities, and it is possible that many of the changes introduced have come to stay. Therefore, it is 
crucial to find the right balance in the combination of various formats and methodologies, which implies 
restructuring the subjects and more than likely the study plans. 
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PUPIL'S POTENTIAL
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Abstract

Purpose of study:
The aim of the paper is to describe the processes and effects of communication in the current school in
the context of the teaching process, focusing on the relationship between teacher and pupil. 

Research methods:
The paper deals with the analysis of the causes of the success of pedagogical communication and
finding a possible way for the teaching process to take place in effective pedagogical communication
leading to the development of the pupil's potential and the establishment of a close relationship between
him and the teacher. For this purpose, an analysis and comparison of expert texts was carried out.

Finding:
The materials studied show that a major obstacle to the convergence of teachers with pupils is the lack
of time and the "obligation" to comply with the concept of teaching in the spirit of educational
programmes. Another factor is the personality of the teacher, where his competence is in how he
chooses to approach and view pupils. His attitude depends on the way of communication, bringing
results in education and the exercise of the pupil's potential.

Keywords: Teacher´s communication, pupil´s potential.
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THE CYRM-12 VALIDATION ON PRESCHOOL SAMPLE IN CROATIA 

Sanja Tatalović Vorkapić 
University of Rijeka, Faculty of Teacher Education (CROATIA) 

Abstract 
We often encounter stressful and problematic situations in our lives. Even children of early and 
preschool age can feel and explain that something is wrong, i.e. they are aware of the problem situation 
so they learn from an early age to cope with unpleasant life events. Overall, an individual's capacity to 
adequately react to a certain situation without negative consequences for himself regardless of the 
significantly stressful context is defined as resilience. Resilience can be recognized and developed from 
early childhood. In a specific way, it protects children in situations of stress and trauma, and it presents 
an escape and a shield against difficulties and bad feelings. It is extremely important to know the concept 
of resilience and encourage it in children to achieve their well-being, and have the ability to adequately 
measure since it allows a systematic and scientific approach to studying one of the most important 
characteristics of children’s and people’s mental health. However, it should be noted that measuring 
resilience is not simple, as this concept is very complex and due to that, it is defined differently. For 
example, resilience can be explained as a socio-ecological construct. The environmental perspective 
means that when giving children the opportunity to reach situations where they realize their own 
potential, interventions must involve people such as social workers, nurses, and educators, as well as 
people who are expected to be supported, such as parents, peers and the community in which children 
live. From the social perspective, resilience can be defined as the ability of an individual to direct his or 
her path toward resources that ensure his or her well-being, the ability of an individual to secure those 
resources, the ability of individuals, their families, and communities to negotiate culturally meaningful 
ways to share resources. In any case, the social and cultural context in defining and measuring resilience 
is very important, therefore this paper aimed to run the validation of the CYRM-12, short resilience scale 
on the Croatian sample of preschool children. N=17 early childhood educators estimated N=269 children 
on CYRM-12. After obtaining approval for the use of CYRM-12 in Croatia, the scale was back-translated, 
and after an agreement on cooperation with kindergartens in the Primorje-Gorski Kotar County, 
educators assessed children in their groups. The scale has 12 items and the assessment was performed 
on a three-point Likert-type scale (1=No, 2=Sometimes, 3=Yes). In the first step, exploratory factor 
analysis was performed with the Extraction method on Principal component analysis and Varimax 
rotation, and in the second step confirmatory factor analysis with the same method and rotation. The 
first-factor analysis resulted in a three-factor solution that explains 58.70% of the total variance. 
However, based on the expected one-factor structure, confirmatory factor analysis resulted in 38.75% 
of the total variance explanation. The reliability analysis performed resulted in a Cronbach’s alpha 
coefficient of 0.80. The first item showed the smallest variance and the lowest saturation on the 
resilience factor, which indicates the possibility of improving the validity of the scale, either in linguistic 
or in terms of content, which should certainly be taken into account in future research. 

Keywords: CYRM-12, early childhood educators, kindergarten, preschool children, resilience, validity. 

1 INTRODUCTION 
Children and adults possess psychophysical defense and coping mechanisms that help them overcome 
adverse situations. Contemporary authors of various conceptualizations of stress point out that the 
development of resilience is a strategy that is extremely important in the event of adverse conditions 
[1,2,3]. Some adults and children have genetically based resilience that is strongly manifested than in 
other people, which does not mean that in other adults and children, it cannot be learned and developed. 
Exactly opposite. The research itself points to the fact that these resilient, positive characteristics can 
be built and developed because the development of resilience is a personal path of each individual for 
himself [2]. Resilience refers to a dynamic process of encompassing positive adaptation within the 
context of significant adversity [4, p.543]. Children and adults with high resilience are able to use their 
own resources and skills in situations of great difficulty, to cope in the best possible way in the situation 
that befell them. Many studies have found that resilience is the ultimate success of an individual adult 
or child, to find the best way to deal with stressful life situations [5]. According to many studies, large 
inter- and intra-individual differences in the expression of this trait stand out [6,7,8]. Furthermore, 
resilience uses a variety of sources such as psychological, physical, cultural, and social. We can learn, 
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develop and nurture it from the earliest life, i.e. childhood [9]. Therefore, the creators of educational and 
preventive programs should bear this in mind when thinking about their usefulness and contribution to 
children and youth mental health and well-being. Different people and children in different environments 
and situations perceive and react differently to stressful life events. Accordingly, adults and children 
develop resilience in different ways that is beneficial to them [5]. Therefore, all of the above points to a 
different definition of resistance, as a capacity, process or personality trait, which is important to keep in 
mind when developing and validating measuring instruments designed to measure resistance. 

1.1 Theoretical frameworks and definitions of resilience 
During life, people often encounter stressful and problematic situations in their lives. Their reactions to 
that stressful events could be rather various, and it depends on their capacity to adequately react to a 
certain situation without negative consequences for himself regardless of the significantly stressful 
context. This capacity could be recognized in the construct of resilience [10]. Resilience is developed 
from early childhood [11], and in a certain way, it protects children in traumatic situations as a protective 
coping mechanism. It is very important to understand the concept of resilience and their various 
definitions what presents the prerequisite of its adequate measuring [11]. This allows a systematic and 
scientific approach to studying one of the most important characteristics of children’s and people mental 
health. However, it should be noted that measuring resilience is not simple at all [10], as this construct 
is very complex and due to that, it is defined differently. From a broader perspective, resilience can be 
explained as a socio-ecological construct. The environmental perspective means that when giving 
children the opportunity to reach situations where they realize their own potential, interventions must 
involve people such as social workers, nurses, and educators, as well as people who are expected to 
be supported, such as parents, peers and the community in which children live. From the social 
perspective, resilience can be defined as the ability of an individual to direct his or her path toward 
resources that ensure his or her well-being, the ability of an individual to secure those resources, the 
ability of individuals, their families, and communities to negotiate culturally meaningful ways to share 
resources. In her overview on development of resilience construct Masten [12] described its 
development through the systematic theory and research on the impact of trauma and stress on the 
individual’s function and development, which have emerged in 1970-ies [13,14]. At the very beginnings 
the concept of resilience was related with the systematic research about adversity effect on mental 
health and development within clinical science [15]. First, resilience was defined as invulnerability or 
stress resistance, but later on its positive consequences were put in the focus what is recognized in its 
definition as capability, processes, or outcomes denoted by desirable adaptation. In Norman Garmezy’s 
well-known, longitudinal research [15], some children showed exceptional resilience to the most severe 
life stressors and developed successfully despite negative predictions of the same. Children who grew 
up in difficult living conditions such as chronic poverty, parental neglect, parental psychopathology, 
abuse, and living during the war developed into fairly healthy and adjusted individuals. Based on this, 
Garmezy introduces the term "invulnerable child". Werner and Smith [16] obtained similar results in their 
research. They used the term resilience to describe a quality that allows young people to develop 
successfully despite the adversities that befall them. In their studies [17,18] followed 700 children who 
were surrounded by risk factors in their childhood. As they grew older, children became more like their 
peers who grew up without risk factors.  

Furthermore, Masten [12] describes the development of resilience research through family resilience 
that has according to general system theory similar roots with individual resilience. Exactly this new 
research perspective on resilience presents the basis for creating the theoretical framework for 
previously mentioned socio-ecological definition of resilience. It encompasses resilience or resiliency as 
a traitlike property of an individual or family, and as the capacity for adapting the adversity that comes 
from successful use of coping strategies in life challenges [14]. Also, it implies that there are various 
protective and promoting factors regarding resilience developments, such as individual’s characteristics, 
peer relationships, family influence and school and community effects, that help individual in avoiding 
potential threats or efficiently coping with them within interactive processes in the environment [19]. So, 
„the Child and Health Youth Resilience Measure (CYRM) (Ungar & Liebenberg, 2011) was designed to 
measure youth resilience while accounting for diverse social contexts across numerous cultures.“ [10, 
p.131]. Even though there were validation studies in Croatia regarding children socio-emotional 
wellčbeing and resilience [20] there has no been similar measure developed and validated. 

4763



 

 

2 RESEARCH AIM & METHODOLOGY 
The Child and Health Youth Resilience Measure (CYRM) presents a measure of the resources 
(individual, relational, communal and cultural) that are available to individuals that may bolster their 
resilience [21, p.2]. The CYRM-28 was originally created within the International resilience project run 
by prof. Michael Ungar from the Resilience Research Centre (Canada) in 14 communities around the 
world. This longer version of CYRM measures three components of resilience: individual capacities or 
resources (personal skills, peer support and social skills), relationships with primary caregivers (physical 
and psychological caregiving) and contextual factors that facilitate a sense of belonging (spiritual, 
education and cultural) using 28 items. 

The same researcher along with his colleagues created and validated brief CYRM-12 measure of 
resilience which encompasses the same components [10]. Since the social and cultural context in 
defining and measuring resilience is very important, therefore this paper aimed to run the validation of 
the CYRM-12, short resilience scale on the Croatian sample of preschool children. Therefore, the main 
aim of this study was to explore psychometric properties, such as the validity and reliability of the CYRM-
12, on the Croatian sample of preschool children.  

2.1 Participants 
The research was conducted in cooperation with early childhood educators from the small town Matulji 
located in the Primorje-Gorski Kotar County, who worked in seven kindergartens. A non-random sample 
of N=269 preschool children was assessed by N=17 early childhood educators. The mean age of the 
assessed children is M=5.25 in the range of 4-7.2 years with a standard deviation of SD=.92. Of the 
total number of estimated children, 160 were boys and 109 were girls. All educators who assessed the 
children were female, and worked in a certain educational group for at least 6 months, which was a 
prerequisite for an effective assessment of children's resilience. 

2.2 Measure 
Prior to conducting the research, the Resilience Research Center was contacted with the aim of 
obtaining consent regarding language adaptation, application and validation of CYRM-12 [21] in Croatia. 
After obtaining the consent form the RRC, the scale went through a back-translation procedure, and 
was then ready for application. The early childhood educators, each in their own educational group, had 
the task of assessing the resilience of children (older than 4 years of age) in their educational groups. 
CYRM-12 [22] consists of 12 items. The assessment of the resilience of each child in the educational 
group is carried out on a Likert-type scale of 3 degrees (1=No, 2=Sometimes, 3=Yes). The total 
resilience of the child is obtained by the sum of all assessments on the scale, as well as the mean value 
of all responses obtained.  

2.3 Procedure 
Based on the request sent to the management of the kindergartens, the consent of the director and 
psychologists in seven kindergartens was obtained for the implementation of the research. The names 
of kindergartens are not written here due to the data confidentiality. The questionnaires were sent into 
those educational groups in which the educators agreed to participate. After obtaining the oral consent 
of the parents, educators were familiar with the fact which children could be evaluated in this study. All 
participants were told that feedback on the results of the research would be provided. Educators and 
parents were instructed in the purpose of the research, and due to the anonymity and confidentiality of 
the collected data, educators assigned a code to each child they assessed, in order to protect their 
identity. Only educators know the codes of the children, and not the research of this study. They were 
told that they participated voluntarily in this research, that only one educator in their group assessed 
children older than 4 years, and they were asked to be as honest and objective as possible in their 
assessment. So, early childhood educators were given this instruction: Please evaluate the accuracy of 
the statements made by each child in your group based on the child's behavior in the last 6 months. 
There were no ethical issues in the study. Data collection took several weeks, and filling up the CYRM-
12 took up to 2 minutes for each child. For the purpose of statistical data processing, the SPSS 22 
program was used. With the aim of exploring the validity, a confirmatory factor analysis was conducted 
on the Principal components with Varimax rotation. On the other hand, with the aim of analyzing the 
questionnaire’s reliability, Cronbach’s alpha was calculated for the CYRM scale. Finally, basic 
descriptive statistics was performed for examined resilience in preschool children. 
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3 RESULTS 

3.1 CYRM-12 validation analysis  
In the first step, exploratory Factor analyses on Principal Components and Varimax rotation with Kaiser 
Normalization was run. The exploratory factor analysis resulted with three extracted factors and their 
Initial EigenValues (4.650, 1.281, 1.112), which have explained 58.695% of the total variance. This could 
be observed at the presented Scree plot in Figure 1. 

 
Figure 1. Scree plot of CYRM-items’ Eigenvalues and Component number. 
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Table 1. The final Pattern matrix from Principal Component Analysis with Varimax rotation, communalities 
and descriptives (Means and Standard Deviations) of CYRM-12 (English and Croatian version of items). 

CYRM-items M SD Communalities Principal 
component 

CYRM6 The youth knows where to go to get help – Zna kome 
se može obratiti za pomoć ako mu treba. 

2.85 .435 .584 .764 

CYRM7 The youth feels/felt that he/she belongs/ belonged at 
his/her school – Osjeća da pripada vrtiću koji polazi. 

2.79 .477 .572 .757 

CYRM10 The youth is treated fairly in his/her community – Ima 
osjećaj da se prema njemu/njoj postupa pravedno. 

2.70 .583 .540 .735 

CYRM11 The youth has chances to learn things that will be 
useful when he/she is older (like cooking, working, and helping 
others) – Ima priliku pokazati drugima da odrasta i da može 
samostalno obavljati stvari. 

2.67 .545 .523 .724 

CYRM8 The youth’s family cares about him/her when times are 
hard (for example if the youth is sick or has done something 
wrong) – Zna da se njegova obitelj brine o njemu u nekoj 
teškoj situaciji (npr. ako je bolestan/a). 

2.87 .407 .501 .708 

CYRM12 The youth likes the way his/her community 
celebrates things (like holidays, festivals) – Voli način na koji 
se u njegovoj/njezinoj obitelji slave (npr. blagdani, 
rođendani). 

2.87 .454 .489 .699 

CYRM4 The youth tries to finish what he/she starts – Trudi se 
završiti aktivnosti koje je započeo/la. 

2.37 .237 .391 .625 

CYRM9 The youth’s friends care about him/her when times are 
hard (for example if the youth is sick or has done something 
wrong) – Zna da se njegovi prijatelji brinu za njega/nju u 
nekoj teškoj situaciji (npr. ako je bolestan/a). 

2.64 .628 .364 .603 

CYRM3 The youth’s caregiver(s) know a lot about him/her (for 
example what makes him/her happy, scared, sad) – Osjeća da 
njegovi roditelji/skrbnici znaju puno o njemu/njoj (npr. tko 
su mu/joj prijatelji, što voli raditi). 

2.69 .578 .311 .558 

CYRM5 When things don’t go the youth’s way, he/she can fix 
it without hurting him/herself or other people (for example 
hitting others or saying nasty things) – Kada stvari ne idu 
kako želi, može ih popraviti bez da povrijedi sebe ili druge 
(npr. udari druge ili govori ružne stvari). 

2.49 .627 .306 .553 

CYRM2 Getting an education or doing well in school is 
important to the youth – Važno mu/joj je da je dobar/ra u 
vrtiću. 

2.17 .836 .063 .251 

CYRM1 The youth has people he/she wants to be like – 
Postoje osobe na koje se želi ugledati, imitira ih. 

1.78 .776 .007 .081 

Initial Eigenvalues 4.650 
% of Variance 38.748% 

However, with the aim of testing the original CYRM-12 structure, a confirmatory Factor analysis was run 
on the Principal Components and Varimax rotation with the Kaiser Normalization, with one criteria 
factors to be extracted. The rationale for running the confirmatory factor analysis was also the 
determined results from the exploratory factor analysis since only one factor is clearly separated from 
other two (see Scree plot) that are very close to value 1. As it can be seen from the Table 1, one 
extracted factors explain 38.748% of the total variance. As it was expected, factor structure is rather 
solid and satisfactory overall, confirming the one-factor structure of this scale, similar to determined 
results from original validation study [10]. In addition, the determined result confirmed the results from 
the most recent research of Russell and colleagues [23] in which authors found single-factor solution of 
CYRM-12 applied on 239 children od seven years of age. They concluded that CYRM-12 is suitable 
measure for assessing resilience among children five year of age. 
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Analyzing the individual loadings of each CYRM item, it could be observed that the first item showed 
the smallest variance and the lowest saturation on the resilience factor, which indicates the possibility 
of improving the validity of the scale, either in linguistic or in terms of content, which should certainly be 
taken into account in future research. Also, regarding the original validation study in which youth sample 
self-evaluated themselves, in this study early childhood educators have evaluated behavior of preschool 
children in their educational groups in kindergarten, so this fact should be also taken into account when 
thinking and discussing about determined results. Finally, the reliability coefficient (Cronbach alpha) 
obtained in this study for CYRM-12 is α = 0.802 (Table 2), which is consistent with the results of the 
reliability analyzes from the original study α = 0.840 [10]. Since, the reliability level do not significantly 
change if the CYRM1-item is left out, the main conclusion that this item should be kept and lingulistically 
adapted for future revalidation study. 

3.2 Descriptive analysis of preschool children’s resilience  
Table 2 shows the determined descriptive results on preschool children resilience evaluated by their 
early childhood educators. So, it could be observed, no matter looking at the summative or average 
values, that the moderate to elevated resilience is determined in this sample. Since there is a lack of 
similar studies in the research field of resilience, since most resilience studies that used CYRM-12 
applied it on school samples of children and youth, the determined results cannot be compared to other 
studies results. So, this study could be seen as the unique one since it is a pioneer regarding 
investigating the resilience among preschool children applying CYRM-12. The determined results is 
expected considering the developmental characteristics of preschool children, and the fact that sample 
used is from general population. Furthermore, in the same table the resilience levels could be observed 
separately for girls and boys. Even though they have been evaluated as moderate to high resilient, girls 
have been evaluated as more resilient than boys. However, the aim of this study was not to test possible 
gender or age differences, what could be recommended aim for future studies, since this is a primary 
validation study. According to age, the elevation of resilience could be seen from forth-years old to fifth-
years old. However, early childhood educators evaluated the same levels of resilience in fifth-years ald 
and sixth-years old. Interesting observation of determined means is that the evaluated resilience of 
seventh-years old is not only lower than in sixth-years old, but also in forth-years old. This could be 
explained with the fact that children at this age is in the transition period what is very challenging for 
them, what could have possible negative effect on overall resilience capacity among seventh-year olds. 
On the other side, this results should be tested in the future studies since in the group of seventh-year 
olds were only 8 children. Nevertheless, determined descriptive results are the first of the kind in Croatia, 
what presents the solid ground for continuing the similar research in the future. 

Table 2. Descriptives: Means (M), Standard Deviations (SD), Cronbach alpha reliability coefficients of CYRM scale. 

 Gender Average 
estimations Age (M, (SD)) Cronbach alpha 

  M SD 4 
(N=79) 

5 
(N=98) 

6 
(N=89) 

7 
(N=8) 

.802 

CYRM-12 

Total 
sample 

2.57 
30.88 

.34 
4.06 

2.53  
(.31) 
30.33 
(3.72) 

2.61  
(.34) 
31.32 
(4.12) 

2.60  
(.34) 
31.21 
(4.11) 

2.30  
(.39) 
27.62 
(4.66) 

Girls 2.64 
31.70 

.31 
3.75 

 

Boys 2.53 
30.33 

.35 
4.18 

 

4 CONCLUSIONS 
The aim of this validation research was to linguistically adapt, apply, validate, and examine the 
psychometric properties of CYRM-12 in a sample of preschool children in Croatia. According to the 
obtained results and findings from previous research, the following level of resilience among preschool 
children was determined: M = 2.57 (SD = .34). First of all, it is important to list some of the limitations of 
the conducted research in order to understand the established results within this framework, as well as 
to keep in mind when creating future research. Although the linguistic adjustment of the scale took into 
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account the high quality of back-translation conducted by language experts, the scale is not primarily 
intended for the implementation of assessments of preschool children by educators, which may have 
led to ambiguities in individual items. This is supported by low saturation in the first item, which should 
certainly be kept in mind in the revalidation study. Regarding the sample, in future research, the scale 
should certainly be applied to a randomly selected, larger sample with different assessors, preferably 
both early childhood educators in the group, and parent assessments. Also, it would be good to measure 
some other variables in order to check the construct validity, with addition of running test-retest reliability. 
Finally, it would be very good to have a larger sample of boys and girls as well as a larger sample with 
regard to the age of the children, so that possible gender differences and developmental changes in 
resilience can be explored. 

On the other hand, this is the first and so far the only study in Croatia in which CYRM-12 has been 
applied. This is an extremely significant contribution due to the possibility of researching resilience in 
preschool children, and due to the introduction and development of a new, valid and reliable 
measurement instrument when it comes to resilience research in preschool children. Also, the 
contribution of the research is that the scale is adapted to early childhood educators for assessing 
resilience in preschool children. Namely, resilience develops from the earliest days of a child's life and 
it could and should be supported within the early and preschool care and education [24]. With this in 
mind, the educator can be a factor that will encourage the child in everyday situations to take a positive 
attitude through obstacles and challenges, to gain an image of himself that he is capable, able, and 
constructive in everyday situations. Knowing the child's family environment and various factors that 
affect the child's life, knowing the temperament of each child and his way of acting, greatly facilitates 
and helps the educator in understanding children and their behaviors and needs. The role of educators 
lies in creating such a positive environment that accepts diversity, supports children and their families 
in difficult situations, which allows them to create and express themselves, their needs and interests and 
meet them. In other words, CYRM-12 is a very short, clear, simple, valid and reliable scale that can 
serve early childhood educators in screening children who show lower levels of resilience or show 
different socio-emotional or/an behavioral difficulties, based on which they can create different incentive 
programs in the educational group. Resilience teaching affects educators ’overall practice and leads to 
a paradigm shift in teaching and learning as resilience learning becomes part of the overall kindergarten 
and group climate [25]. 
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USING ONLINE TOOLS WITHIN BLENDED ENGLISH AS A FOREIGN 
LANGUAGE INSTRUCTION TO ENHANCE STUDENTS’ SELF-

STUDIES IN GRAMMAR TEACHING 

I. Shchukina, V. Kudinova, Y. Antyufeeva, O. Kudinova, I. Kudinova 
Tula State Lev Tolstoy Pedagogical University (RUSSIAN FEDERATION) 

Abstract 
The problem of motivating university students to learn English grammar is under consideration 
nowadays despite much research done in this area. Modern students get used to being entertained at 
the lessons, consequently, they are unwilling to do necessary, but monotonous, grammar practice on 
their own. The authors view online tools as the key to successful organization of students’ self-studies 
and grammar learning motivation. The paper is aimed at describing online tools for self-studies that 
contribute to a better development of students’ grammar skills. The context discussed is the university 
grammar course that has to be offered in the format of blended learning then. The combination of face-
to-face grammar teaching with students’ working online is proved to be effective using the data collected 
through needs’ analysis, statistics interpretation and surveys. The following conditions are found 
necessary for blended grammar teaching: accessibility of online tasks, technical support, availability of 
grammar reference materials, a quick teacher’s feedback online, stimulating formative assessment to 
allow students to score more for online tasks. Thus, turning modern students’ habit of using online 
products into a useful means of grammar practice brings benefits – it develops their language skills and 
increases motivation on the whole. 

Keywords: English as a foreign language teaching, university grammar course, students’ self-studies, 
motivation, blended learning, online tools. 

1 INTRODUCTION 
The issues of increasing learners’ motivation in English grammar teaching are urgent nowadays as 
English learners are more interested and thus more focused on speaking skills development. However, 
grammar accuracy should not be ignored especially in the system of higher education where university 
students need language skills beyond the survival or basic level to become not only competent users, 
but successful professionals in the area of language studies as well.  

The organization of self-studies, usually devoted to grammar drills, often boring and hard for most 
students, requires special attention under the influence of modern teaching methods, extensive distant 
learning and IT trends. Therefore, the ways of improving grammar instruction in the process of students’ 
self-studies are still actual. The authors of this paper believe that online tools can be an effective means 
to enhance self-studies in grammar instruction. So, the description of such online tools and the research 
into the most popular ones in the university course of grammar teaching will be the aim of this paper. To 
achieve this goal it is necessary to study the current ways and practice samples of using online tools 
and to describe the possibilities of grammar teaching in the format of blended learning, which makes 
the convergence of face-to-face and online students’ work possible.  

The advantages of such blend of online work of students on their own and in-class grammar teaching 
are numerous. Firstly, it saves the valuable classroom time that can be devoted to a better explanation 
of challenging issues and productive grammar tasks rather than monotonous practice drills. Secondly, 
practice drills when done online become less boring and more various thanks to digital visualization and 
quick feedback. The generations of modern students, who are often called “digital natives”, have already 
got used to the online format of work, so why not to benefit from it at the English as a foreign language 
(EFL) classes? Surely, it is impossible and not necessary to do all the tasks intended for self-studies 
online, but occasional use of the Internet tools will be useful. It will be useful, thirdly, for the development 
of IT-competence of university students. IT-skills are highly demanded in every profession, and grammar 
practice done online, using tools or/and an online platform, will give multiple opportunities to develop 
such skills. Another advantage to consider is connected with constantly increasing percentage of time 
to be spent on students’ self-studies in any university course these days. Academic hours for classroom 
EFL practice are just a few, saying nothing about grammar teaching as a skill, though grammar skills 
require special attention, time and efforts on the part of students. So, the wide use of online tools to 
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organize students’ grammar practice on their own helps to compensate for the lack of classroom time 
for this. 

2 METHODOLOGY 
The convergence of online work and classroom face-to-face instruction is not a new idea in the EFL 
teaching. The issue of blended learning was well developed in various scientific papers. As a new 
technology in teaching blended learning became popular thanks to the researches conducted by 
D.R. Garrison [Garrison, 2004], J. Bergmann, A. Sams [Bergmann, 2012], J. Watson [Watson, 2008], 
etc. 

Blended instruction exists in various shapes and forms. In the U.S. and European colleges the following 
models of blended learning have gained popularity with both teachers and students: enriched virtual 
model and rotation model, as they are classified by M. Horn [Horn, 2014]. The model of flipped 
classroom is the most well-known nowadays as it is the most vivid example of the focus shift from the 
teacher’s presentation to the students’ autonomous discovery of new material and collaborative 
problem-solving. Though these models differ from one another in the teaching methods and styles, they 
are all united under the umbrella term of blended instruction as everywhere the importance of 
independent work using the Internet resources is emphasized.  

Referring back to the purposes of this research, it is necessary to recollect the definition given to blended 
learning by D. Bath [Bath, 2010, p.1]. The scholar believes that it is surely effective to combine in-class 
teaching with out-of-class independent learning, using online materials, but it is also crucial to take into 
consideration the individual learning styles of students. We share these concerns as students’ learning 
styles differ greatly, and speaking about university students, who are the focus of the authors’ attention 
here, the gap might be larger as they all have different learning backgrounds and thus apply different 
learning techniques and skills to their self-studies in EFL area. 

In the research conducted for the purposes of the article 20 university students of TSPU, Tula, Russia, 
aged 20-22 years, were chosen and they all volunteered to participate. In 2018, these students were 
studying EFL grammar course throughout the spring term as a part of their language skills development 
programme. The grammar course was delivered in the format of blended learning: it comprises face-to-
face grammar teaching in the classroom and students’ self-studies using online materials and tools. The 
results of online work were either instantly visible to the teacher or discussed further in the classroom 
next lesson.  

The following online tasks for self-studies were offered to university students to organize their grammar 
practice in the most effective way (on the sample topic “Non-finite verb forms”): 

- Online tests – multiple choice, matching, gap-filling task types 
- Watching ppt grammar presentations online 
- Watching and commenting on the videos  
- Studying reference materials uploaded by the teacher 
- Asking and answering questions on the forum to clarify the difficult issues in tests 
- Doing grammar tasks using online tools recommended by the teacher 

The online platform that enables to incorporate these online tasks and materials for self-studies within 
one grammar course was Moodle. Firstly, it was chosen because of the educational institution 
preferences and recommendations. Secondly, Moodle is free to use for all students and teachers of the 
institution. And thirdly, Moodle is rather flexible and allows many file formats to be uploaded and referred 
to. The abovementioned tasks for self-studies were included in one university grammar course, 
accessible using a student’s log-in personal data –  http://moodle.tsput.ru/course/view.php?id=11873  

The following sample pages (Figures 1-6) from the online grammar course in Moodle give an outline of 
some activities for students’ out-of-class work on their own: 
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Figure 1. Watching ppt presentation online as a lead-in activity before class. 

 
Figure 2. Watching ppt presentation online to revise the material studied in class. 

 
Figure 3. Watching the video and doing listening activity focused on target grammar. 
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Figure 4. Doing an online test – gap-fill activity. 

 
Figure 5. Doing an online test – multiple choice activity. 

 
Figure 6. Watching the video from Youtube as a reference material for self-studies. 

Those samples were just several of the activities within the grammar topic “Non-finite verb forms” 
suggested for students’ independent work online. Apart from the Moodle course students got the chance 
to develop the skill of using gerunds, infinitives, etc. in online applications. Other grammar topics were 
arranged in the similar way to combine studies in the classroom with online activities, some – as lead-
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ins, some – for practice, some – as reference materials, according to the principles of blended learning. 
To gain and analyze the results of implementation of such activities the authors used the methods of 
needs analysis, statistics interpretation, comparing and generalizing the other researchers’ results, 
lessons observation, surveys, tests, discussion with university students. 

3 RESULTS 
Referring to the question of the research results, firstly, it is necessary to comment on the most popular 
and effective online tools to be used in grammar practice with university students. It has been mentioned 
before that the Moodle course on EFL grammar was not the only way of organizing students’ self-studies 
on the course. They were recommended to do tasks specially created with the help of certain online 
tools or applications to provide enough drilling to the grammar topics studied in the classroom. On the 
basis of the discussions, surveys, grammar tests and purposeful observation of students’ work the 
authors came up with the list of several applications that enable to create good tasks for independent 
online grammar practice. It is wise to describe some of them for further use by EFL teachers with 
university or high school students to organize their independent online grammar drilling in the most 
entertaining and effective way. 

The service called Puzzlemaker http://puzzlemaker.discoveryeducation.com/ helped to create online 
tasks in the format of criss-cross, hidden message, fallen phrases to practice difficult and rare irregular 
verbs and not only.  

Online tales and stories can be easily created with the help of the tool https://www.eduplace.com/tales/.Using 
this application students were, for example, practicing past tenses and non-finite verb forms on the topics of 
interest: New Year’s Day tradition. Survival! What will the weather be? etc. 

One more captivating and effective tool that can be used to create online practice tasks for self-studies 
is the quiz service https://quizizz.com/. It was commonly applied to provide sufficient recycling of 
grammar phenomena learnt in the classroom. What is especially valuable about this tool is its potential 
to do practice tasks online at home prior to the class or as a live grammar practice, possibly in the form 
of competition, which has a great motivating power for all ages of EFL learners. 

Another online application that enables teachers to create tests or practice tasks, and was used for the 
purposes of this research to organize the self-studies of university students is OnlineTestPad 
https://onlinetestpad.com/ru/testmaker. Having benefitted from the opportunities provided by this 
application, several tasks were created and offered to students on the grammar topics within the 
programme. What is valuable indeed about the application in question is a variety of tasks types that 
might be created by the teacher. The authors especially favoured matching, gap-filling open and close, 
reordering and sequencing tasks for grammar practice online.  

With the online tool UE Using English several quizzes to practice non-finite verb forms were created and 
many more tasks were recommended for students to fulfill from the bank of ready-made online quizzes 
https://www.usingenglish.com/quizzes/. The quick feedback with the results and availability to see the 
correct answers is a valuable feature of such tests there and school teachers can benefit from using 
them as well because the application offers tests for beginner and pre-intermediate levels of language 
proficiency. 

Surely, it is impossible and too ambitious to plan to cover all the existing tools as nowadays there are 
so many online applications for educational purposes that EFL teachers worldwide have a great variety 
of choices to satisfy their students’ needs. For the purposes of this article the authors chose and agreed 
on the above mentioned five tools, being the most suitable for the local context and rather user-friendly 
for both the authors to create tasks and students to do them on their own. Based on the survey 
conducted with the group of 20 university students – participants of the classroom research – it was 
found out which online tools were considered more interesting and at the same time challenging for 
them to work with for their grammar self-studies. The survey results are presented in the following 
circular diagram (Figure 7): 
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Figure 7. Ranking of the online tools for self-studies. 

The survey results demonstrate that OnlineTestPad and Quizizz applications were perceived as the 
most engaging practice grammar tools out of the five online applications that were recommended for 
the participants to rank. The authors do not claim that these are the best as there are other existing tools 
in the EFL teaching area, but for the local context of the classroom research conducted these two 
applications got the highest rating scores. Thus, they can be recommended for self-studies alongside 
with the other three beneficial services to create tasks for students online. 

Apart from the popularity issue of the several online tools under analysis, the research results are, 
secondly, connected with the generalization of the important conditions for the effective blended 
grammar course implementation. The authors are able to conclude that the following conditions should 
be met to make self-studies online less stressful and more fruitful for university students from different 
learning backgrounds. They are as follows: 

- Accessibility of online tasks for students; 
- Statistics data about the difficulty level of a task/test (figure 8); 
- Quick access to all students’ tasks/tests results (figure 9); 
- Technical support; 
- Availability of grammar reference materials; 
- A quick teacher’s feedback online; 

stimulating formative assessment to encourage students to score more for online tasks. 

 
Figure 8. Statistics about the online test, its difficulty, based on students’ responses. 

Popularity of online tools with university students

OnlineTestPad	tool

Quizizz	application

Tales	online	service

Puzzlemaker	tool

UE	UsingEnglish	tool
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Figure 9. Results of the online test viewed by the teacher in the Moodle course. 

Commenting on the conditions for blended grammar course implementation a quick teacher’s feedback 
online is important and can be organized in a chat group or on the forum as it done within the classroom 
research described. The forum allows to ask and to answer questions, to get the advice or hint how to 
do a certain task from the teacher. What is more, the forum can be used for sharing information or links 
to reference materials helpful to fulfill a task.  

A system of assessment should be changed as well if the teacher decides to give a course in the format 
of blended learning. To encourage students to do work online, to use e-tools and online course reference 
materials on their own the teacher had better give bonus or additional points for such work. Then it will 
be a stimulating system of formative assessment that is effective for tracing the progress of each learner 
and enables to take into account individual differences and learning styles of students. Besides, the 
chance to score more for online grammar tasks that can be done in a quiet home atmosphere gives 
hope to learners with lower levels to catch up with the group. 

4 CONCLUSIONS 
In conclusion, it is necessary to stress the importance of the combination of classroom grammar 
teaching with the use of the online course and online tools to provide additional and valuable language 
practice. Thanks to the organization of self-studies online students stop treating grammar lessons as a 
hard and boring sequence of drilling tasks to recycle certain grammar patterns. More time at the lesson 
can be devoted to context analysis, discussions and communicative tasks then. Moreover, students’ ICT 
competence will be developed through their work with different online applications. And ICT skills within 
this competence are absolutely essential for any specialist in all life spheres, as it is commonly stated 
in the research papers by many outstanding present-day scholars [Titova, 2009]. That is why ICT skills 
are considered to be life skills by many professionals. Thus, blended learning format for a grammar 
course is very beneficial and fruitful indeed. Further research in this field might be devoted to the 
implementation of different interactive online tools to study new grammar with students. 
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Abstract 
The Pedagogical Variation Model (PVM, Rogers 2013) was created underpinned by the assumption that 
online teachers exhibit certain qualities, e.g. knowledge of online learning technologies, expertise in 
using computer-mediated communication skills, creative problem-solving, socializing, and online 
sharing and collaborating with others. The PVM considers how online teaching and online learning 
attributes are revealed in pedagogical conceptual frameworks, found in both traditional face-to-face and 
virtual classrooms. 

The PVM is graphically represented by three Matrices, based on a Boston (2 x 2) Matrix format, where 
four quadrants represent differing situations. One of these matrices, the e-moderating (teaching) aspect, 
based on a leadership paradigm, of the PVM is represented by the two variables (i) x-axis, varying 
degrees of transactional, task-giving and (ii) y-axis, varying degrees of transformational, 
empowerment/motivation (i.e. Quadrants A, B, C and D), this represents the Part A of the PVM 
evaluation questionnaire. Another matrix, the e-learning aspect of the PVM is represented by the two 
variables (i) x-axis, varying degrees of collaborative ability and (ii) y-axis, varying degrees of knowledge 
construction capability (i.e. Quadrants E, F, G and H). Then in the third instance the two previous 
matrices i.e. that of the e-moderating aspect and that of the e-learning aspect are ‘merged’ such that 
the corresponding quadrants illuminate a particular ‘teaching strategy’ matching a particular ‘learning 
preference’ (i.e. Quadrants AE,BF,CG and DH). 

This research paper is based on the evaluation of the PVM by pre-service teacher students from Federal 
Institute of Education, Science and Technology of Rio Grande do Sul (IFRS), participating in Part A of 
the PVM evaluation questionnaire during two different times: pre-pandemic and during pandemic. In the 
pre-pandemic times (until 2019) the classes were face-to-face. During pandemic times (from 2020) 
classes are being conducted remotely for the pre-service teacher undergraduates in the Natural 
Sciences, Biology and Chemistry at the IFRS, by synchronous and asynchronous meetings. Nowadays, 
there is the perspective to choose the hybrid education for the next semester.  

In a previous paper (ICERI 2020), we presented the results of face-to-face student classes applying the 
online Pedagogical Variation Model (PVM, Rogers 2013) evaluation questionnaire. In another previous 
paper (INTED 2021), we presented some perceptions about their experiences in the remote 
(synchronous and asynchronous) classes from the perspective of the PVM. Continuing our collaborative 
research, in this paper, we compare the perceptions about students’ experiences in the remote classes 
(INTED 2021) with the perceptions about students’ experiences in the face-to-face classes (ICERI 2020) 
from the perspective of the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) 
evaluation questionnaire. 

From the results of this research paper, we intend to demonstrate that by evaluating the PVM  invaluable 
insights may be gained for effective strategies in the reduction of attrition (drop-out) rates, thereby 
increasing retention rates in online, face-to-face and in hybrid learning and teaching. 

Keywords: Online learning and teaching, e-learning, e-moderating, pedagogical leadership, instructivist, 
constructivist, attrition, retention, collaborative research.  

1 INTRODUCTION  
We are increasingly aware of the havoc to what used to be the normal ways of living caused by the 
global coronavirus pandemic sweeping across our planet. These are tough times. Tougher than we have 
ever imagined before, as the whole world is in ever increasing chaos. By the devastating consequences 
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of the coronavirus pandemic, people are beginning to rebuild lives, re-orientate themselves to a ‘new 
normal’ emerging after months of ‘hibernation’.  In this paper, to be presented virtually as a full 
conference paper, the authors acknowledge the great difficulties in continuing with their research and 
teaching in the absence of ‘live’ f2f communications with our students. However, with optimism, at the 
point of writing this paper, both researchers are hopeful of the vaccination programmes in their own 
countries, namely the UK and Brazil. 

The researchers of this collaborative paper are well equipped to overcome the challenges in their 
teaching responsibilities through online learning platforms [1], with their experience, expertise and 
willingness to exploit the new emerging learning technologies that are on-stream in our Learning 
Institutions. Remote learning is not new. Harasim [2] concludes that “it is critically necessary to be 
mindful that ‘history teaches us that theories change more rapidly than practice’.  

The way we do things with our digital natives, however, is. “…they (today’s students) have spent their 
entire lives surrounded by and using computers, videogames, digital music players, video cams, cell 
phones, and all the other toys and tools of the digital age” as noted by Prentsky [3]. So we come to the 
point where we are re-imagining our day-to-day activities. McKinsey [4] reminds us that it will be 
challenging to bring executives (decision-makers) back to their original tasks in the “new normal”. 
Already Somekh [5] illuminates both teacher motivation and engagement together with student 
motivation and engagement; this is also highlighted in the current research with pre-service teachers at 
Federal Institute of Education, Science and Technology of Rio Grande do Sul (IFRS), Brazil. The 
multiple research projects of Kali, McKenney, and Sagy [6] involving teachers as designers of technology 
enhanced learning (TaD of TEL) continue to be an important focus in discovering how student motivation 
and online collaboration may be increased as illustrated in the Pedagogical Variation Model (PVM, 2013) 
proposed by Rogers [7, 8, 9 and 10] where online e-moderators are encouraged to exercise 
transformational leadership by empowering and motivating e-learners. In her early research Rogers [11] 
emphasises the significant importance of a leadership paradigm for e-moderators. Bass [12] gives 
insight to how inspirational leadership creates an environment of increasing effective productivity. From 
this perspective, both transformational and transactional aspects of leadership are viewed be Avolio, 
Bass and Jung [13] not necessarily as opposing strands of leadership, but may, together, bring about a 
practical means of keeping e-learners ‘on task’ as concluded by Rogers [14]. Interestingly Murray and 
Kidd [15] highlight how technologies frame professional learning for students and educators while 
Researchers Laia and Gu [16] use online tools for teaching and personal learning, as do also Rensfeldt 
et al.[17]. It should be noted how Nadler [18] emphasises the necessity of ‘learning from failures’ in 
contrast to ‘sweeping them under the mat’. Rogers [8], recommends the PVM (2013) to be a model for 
decreasing drop-out rates i.e. attrition rates where online lurkers and shirkers are often marginalized as 
“failures”. The matching of preferred e-moderator teaching styles by e-learners to their (e-learner) 
collaborative and knowledge construction capabilities is more likely to increase retention rates than a 
“one size fits all” framework. The following two matrices (Fig.1, Fig. 2) by Rogers [7,8,9 and 10] illustrate 
the rationale of the PVM (Rogers 2013). 

 
Figure 1. Matrix 1: PVM (Rogers 2013) Online Teaching Aspect. 
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Figure 2. Matrix 2: PVM (Rogers 2013) Online Learning Aspect. 

There are several early studies relating to attitudes comparing and contrasting f2f classroom activities 
versus virtual classrooms [14]. Bycio, Hackett and Allen [19] and Pounder [20] emphasise the 
importance of ‘leadership’ in organizational change. This is no less important when students change 
from f2f classrooms to virtual ones. This research highlights the attitudes of undergraduates when faced 
with remote online learning. Senge [21] draws up “blueprints for an organization where people expand 
their capacity to create the results they truly desire, where new and expansive patterns of thinking are 
nurtured, where collective aspiration is set free, and where people are continually learning together”. 
The undergraduate sample population experienced a ‘disruptive’ introduction to their learning 
experience, having to learn together to become more familiar with learning remotely. Shank and Childers 
[22] show how asking the right question(s) in the right place lead you to innovative solutions. Shank 
describes “how we think unconsciously using scripts. It is only when this script fails do we consciously 
start to think.” He calls this an anomaly. Interestingly, Nadler [18] indicates that learning by failures or 
errors can be productive. It is with this insight that remote learners’ attitudes to their ‘expectations’ and 
‘experiences’ underpin the outcomes of the present research. The goal of this paper is to compare 
perceptions about students’ ‘expectations’ and ‘experiences’ in the remote classes during the pandemic 
times with the face-to-face classes before pandemic from the perspective of the Part A of the online 
Pedagogical Variation Model (PVM, Rogers 2013) evaluation questionnaire. 

2 METHODOLOGY 
During the pre-pandemic times, the PVM Model 1 (Online Teaching Style) was distributed amongst pre-
service teacher undergraduates in the Natural Sciences, Biology and Chemistry at the Federal Institute 
of Education, Science and Technology of Rio Grande do Sul (IFRS), Brazil, in 2018 and 2019. It was 
evaluated and compared. 

During the pandemic times, an online questionnaire was distributed amongst pre-service teacher 
undergraduates in the Natural Sciences, Biology and Chemistry at IFRS, Brazil, specifically in November 
of 2020, when they were concluding the first semester of 2020 remotely. Respondents were asked about 
the technological access, as well as the perceptions about their experiences in the remote classes [23]. 
The responses were translated from Portuguese to English for analysis. These responses were 
compared with the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) evaluation 
questionnaire (Fig. 1).  

3 RESULTS 
This paper is based on the evaluation of the PVM by pre-service teacher from IFRS, participating in Part 
A of the PVM evaluation questionnaire during two different times: pre-pandemic and during pandemic. 
In the pre-pandemic times (until 2019) the classes were face-to-face. During pandemic times (from 
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2020) classes are being conducted remotely for the pre-service teacher undergraduates in the Natural 
Sciences, Biology and Chemistry at the IFRS, by synchronous and asynchronous meetings. Following 
we present the evaluation in the pre-pandemic times and the results from the experiences in the remote 
classes by students from the perspective of the PVM. 

3.1 Evaluating the pedagogical variation model by pre-service teacher 
undergraduates in face-to-face classes 

The Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) evaluation questionnaire, 
asking respondents what kind of student would prefer a particular teaching style exemplified in the 
quadrants (A, B, C and D) PVM matrix from an e-moderating aspect was applied to student classes from 
two different year groups, namely a sample from a 2019 year group and a sample from a 2018 year 
group. These samples were pre-service teacher students from IFRS, during separate year group classes 
regarding the implementation of ICT, for teaching and learning of Natural Sciences, namely Chemistry 
and Biology at IFRS in October 2018 and in October 2019, respectively. Both sample groups were taught 
by the same lecturer. The 2018 group had 17 students, and the 2019 group had 10 students. 

The following results show the results from each group (2018 and 2019) of undergraduate responses 
for their evaluation of each of the specific PVM Matrix Model 1 Quadrants (A, B, C and D). 

3.1.1 Quadrant A of PVM Matrix Model 1 
The Evaluation of Quadrant A (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant A” shows a teacher who was providing very little task-giving and very little motivational 
support in a discussion forum. When asked about “What kind of e-learning group would this be 
appropriate for?”  

In relation to the 2018 group, most of the students, 35% found it appropriate for “individualistic” and, 
24% “constructivist” groups as shown in pink in Fig. 3. A constructivist environment is one where e-
learners are enthusiastic to work collaboratively together, sharing their ideas to create new knowledge 
online. They are unlikely to drop-out as they enjoy working together problem-solving. It could be said 
that individualistic e-learners likewise are able to problem-solve themselves without too much task-giving 
or too much additional motivation since they are themselves already motivated. Interestingly, 6% of the 
respondents recognised that Quadrant A reflects those e-learners who are more collaborative and 
therefore require little task-giving and little motivational support.  

About the Quadrant A, the results from the 2019 group show that 30% found it appropriate for “more 
collaborative” and other 30% “individualistic” groups as shown in red in Fig. 3. A constructivist 
environment was recognized for 20% and 10% perceived an instructivist (teacher-centred) situation.  

3.1.2 Quadrant B of PVM Matrix Model 1   
The Evaluation of Quadrant B (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant B” shows a teacher who was providing as much task-giving as possible with little motivational 
support in a discussion forum. When asked about “What kind of e-learning group would this be 
appropriate for?”  

In relation to the 2018 group, over half of the students, 53% related this learning environment to be 
appropriate for “individualistic” groups needing much task-giving with little motivational support because 
they enjoyed problem-solving on their own. Interestingly 6% of the respondents found the opportunity to 
work collaboratively in such an environment while another 6% perceived an instructivist (teacher-
centred) situation with another 6% recognizing that e-learners were more likely to memorize answers. 
The evaluation of this Quadrant B by these undergraduates is shown in pale green in Fig. 4. 

About the Quadrant B, the results from the 2019 group show that half of the students related this learning 
environment to be appropriate for “individualistic” groups needing much task-giving with little 
motivational support because they enjoyed problem-solving on their own. In the Fig. 4 is shown that 
20% found it appropriate for “more collaborative” and other 20% “constructivist” groups.  
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Figure 3. Evaluation of Quadrant A by Undergraduates from 2019 year group and 

 2018 year group applying the online Pedagogical Variation Model. 

 
Figure 4. Evaluation of Quadrant B by Undergraduates from 2019 year group  

and 2018 year group applying the online Pedagogical Variation Model. 

3.1.3 Quadrant C of PVM Matrix Model  1   
The Evaluation of Quadrant C (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the following 
rubric: 

“Quadrant C” shows a teacher who was providing as much task-giving as possible and much 
motivational support in a discussion forum. When asked about “What kind of e-learning group would this 
be appropriate for?”  

About the 2018 group, as shown in the pale purple in Fig. 5, many of students, 29%, related this learning 
environment to be appropriate for an “instructivist” (i.e. teacher-centred) e-learning group and 6% of the 
respondents recognising “more dependent” e-learners needing many tasks and much motivation. 18% 
of the respondents perceived this for “more collaborative” groups and 18% recording the opportunity for 
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“learning team”. Interestingly there were zero responses indicating “individualistic” or “constructivist” e-
learning groups.  

In relation to the 2019 group, over half of the students, 60% related this learning environment to be 
appropriate for “instructivist” groups, on the other hand, 30% found it appropriate for “constructivist” 
groups as shown in dark purple in Fig. 5.  

 
Figure 5. Evaluation of Quadrant C by Undergraduates from 2019 year group  

and 2018 year group applying the online Pedagogical Variation Model. 

3.1.4 Quadrant D of PVM Matrix Model 1   
The Evaluation of Quadrant D (Fig. 1 The PVM Matrix Model 1 for Online Teaching) related to the 
following rubric: 

“Quadrant D“ shows a teacher who was providing fewer tasks and much motivational support in a 
discussion forum. When asked about “What kind of e-learning group would this be appropriate for?”  

In relation to the 2018 group, many of the students, 24% related it appropriate for “more collaborative” 
groups and 18% recorded this environment to be more suitable for “learning teams”. Interestingly 6% 
perceived less task-giving and increased motivation for “individualistic” e-learners and again 6% 
recorded this learning environment more suitable for “memorizers of answers” while another 6% 
perceived such an environment more suitable for those e-learners who were focusing on “debates with 
less time available” thereby needing fewer tasks with greater encouragement. There was zero response 
to indicate an “instructivist” situation.  

About the 2019 group, many of the students, 30% related it appropriate for “more collaborative” groups 
and, curiously, 20% indicated a constructivist environment, other 20% an individualistic and other 20% 
an instructivist perspective.  

3.2 Experiences in the remote classes from the perspective of the PVM 
Online learning and teaching is a complex undertaking where prior understanding of student’s strengths, 
weaknesses and preferences become paramount when delivering both synchronous and asynchronous 
activities matching students’ online learning preferences with online teaching styles. 

The pre-service teacher undergraduates in the Natural Sciences, Biology and Chemistry at IFRS, Brazil, 
started to have remote classes in September of 2020. The subjects were organized by the institutional 
virtual learning environment (VLE), Moodle. The remote classes could be conducted by Moodle 
(synchronous and/or asynchronous) or by online web conferencing platforms, depending on the 
strategies chosen by the teachers for each subject. The academic semester that started in September 
was finished in December of 2020. At the end of November 44 students answered some questions about 
these classes and their perceptions and experiences with those remote classes.  
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Furthermore, we present some data from the answers about students' perceptions and experiences in 
the remote classes and our inferences by matching them with the PVM. The first two questions were 
about the study routine and the ease of taking remote classes (Fig. 6). About being able to establish an 
organized study routine, 29 (65. 9%) students indicated “agreed”, however, 10 (22.7%) “disagree” or 
“totally disagree” about it (Fig. 6). From the experience with the remote classes, the students’ 
perceptions about the ease of taking them show that only 20 (45.4%) “agreed” or “totally agreed’ that 
they were “easy to take”; 15 (34%) students pointed out to be “uncomfortable” (considering the 
“disagree” and the “totally disagree”) with the remote classes. These data suggest that students feel 
more comfortable with face-2-face classes and more traditional models of teaching and learning.  

Comparing these results with the Part A of the online Pedagogical Variation Model (PVM, Rogers 2013) 
evaluation questionnaire show interesting results, as ‘independent’ e-learners (65.9%) prefer to have 
organised study routines with established times for remote classes, and they find ‘easy’ (45.4%) to 
participate where task-giving is plentiful. 

  

Figure 6. Perceptions about the study routine & about the ease of taking remote classes. 

Organization, strategies and methodologies adopted in the remote classes were evaluated by students. 
Regarding the number of materials and activities proposed by the teachers 33 (75%) students indicated 
that they were sufficient for their learning, and 5 (11.4%) students indicated that they were not (Fig. 7). 
About the kind of materials and activities proposed by the teachers 31 (70.4%) students indicated that they 
were suitable for their learning, and 10 (22.7%) students indicated that they were not (Fig. 8). Similar 
results were found about the organization and clarity of the activity that needed to be done (Fig. 9). 

 
Figure 7. Perceptions about the number of the activities. 
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Figure 8. Perceptions about the kind of the materials and activities. 

 
Figure 9. Perceptions about the understanding of the activity.  

From the perspective of the PVM and from these answers we identified that: a ‘constructivist’, student-
centred, online synchronous environment is enjoyed by those using the online facilities such as text 
‘chat’ boxes and speaking through their own ‘unmuted’ microphone; and, a smaller number of students 
who prefer an ‘instructivist’, online non-synchronous i.e. asynchronous environment being timid to use 
text ‘chat’ boxes and microphone, showing ‘indifference’ to participation.  

Synchronous meetings were specifically evaluated by the last questions from the perspective of 
students’ experience. First, about the effective students’ participation in these classes, considering 
manifestations by microphone and/or by chat; and, about the importance of the synchronous meetings 
relating to the students’ motivation (Fig. 10). 

Regarding the active participation in the synchronous meetings 31 (70.4%) students indicated to 
participate usually speaking or chatting (Fig. 10). Evaluating the importance of synchronous classes for 
the motivation 40 (90.9%) students answered they were important (Fig. 10). From these results, we can 
infer that students prefer the face-2-face classes, maybe because they were not prepared to have 
remote classes in relation to (auto) organization, domain of digital tools, learning autonomy. Besides, it 
is clear that students have enjoyed synchronous online meetings. These are closer in mirroring the 
model of face-to-face classes.  

Very few e-learners find difficulty in logging-in to remote classes. Again, 23% are unhappy with their 
remote class study routine and 34% finding remote classes’ difficult’. An interpretation for this might be 
that these e-learners have been unable to accommodate fully to online learning, preferring face-2-face, 
in-person learning. 
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Figure 10. Perceptions about the participation in the synchronous meetings & about the motivation from 

online classes.  

Finally, there is evidence that 70% show willingness to accept collaborative knowledge construction with 
differing degrees of task-giving, some preferring ‘more tasks’ while others preferring ‘fewer tasks’. 

4 CONCLUSIONS 
Active learning requires e-learners to engage with the course material tasks through reading, writing, 
‘talking’, ‘listening’, and reflecting. Face-to-face or remotely these tasks may vary in difficulty, problem-
solving and creative thinking depending on the criteria of e-learner ability to engage, individually or 
collectively to e-moderator task-giving (transactional online behaviour). Additionally, it is essential for e-
moderators to make sure to keep expectations realistic to avoid e-learner resignations. Scaffolding 
learning experiences is vital so that high expectations are achievable for differing e-learner online 
capabilities. This collaborative research illuminates how pre-service teachers perceive the matching of 
e-learner learning preferences with e-moderator teaching skills as presented in the PVM.  

Interestingly, the evaluation by the two year groups students in face-to-face classes show similar 
outcomes for a constructivist environment (Quadrant A and D) and an instructivist environment 
(Quadrant C). There were fewer pre-service teachers in the 2019 cohort who “did not understand the 
questions” than those in the 2018 cohort. It may be assumed that the 2019 cohort were more aware of 
teaching skills relating to learner capabilities, recognising the nature of the PVM in developing an 
awareness of matching e-teacher task-giving and motivational support for differing online learner 
collaborative abilities and knowledge construction capabilities for decreasing attrition rates and thereby 
increasing retention rates. 

In reference of the experiences in the remote classes from the perspective of the PVM, the emergence 
of remote classes for pre-service teacher undergraduates helped to alleviate the crisis, whereby 
teachers were prepared to develop their professional online expertise through reflection and assessment 
of their online experiences while successfully conducting remote classes in the fulfilment of curriculum 
demands. 

REFERENCES  
[1] Plataforma Nilo Peçanha, 2019. Retrieved from 

http://resultados.plataformanilopecanha.org/2019/ 

[2] L. Harasim, Learning Theory and Online Technologies, New York and London: Routledge, p. 
52, 2012.  

[3] M. Prentsky, “Digital Natives, Digital Immigrants”. On the Horizon, MCB University Press, Vol. 9 
No. 5, October 2001.  

[4] McKinsey & Co. Re-imagining the office and work life after COVID-19, June 8, 2020.  

[5] B. Somekh, Pedagogy and Learning with ICT: Researching the Art of Innovation. London: 
Routledge, 2007.   

4786



 

 

[6] Y. Kali, S. McKenney & O. Sagy “Teachers as Designers of Technology Enhanced Learning”, 
Instructional Science, vol. 43, no. 2, pp. 173-179, March 2015.  

[7] M. S. Rogers, Fayiz Mensher Aldhafeeri, “The Pedagogical Variation Model: Learning and 
Teaching in Virtual Spaces at the University of Kuwait”. In T. Bastions (Ed.), Proceedings of E-
Learn: World Conference on E-Learning in Corporate, Government, Healthcare, and Higher 
Education 2014, pp. 1653-1662. Chesapeake, VA: Association for the Advancement of 
Computing in Education (AACE) 2014.  

[8] M. S. Rogers, J. P. D. Rogers, “Insights to How the Pedagogical Variation Model may Reduce 
Attrition Rates and thereby Increase retention Rates in Sports’ Coaching. Pedagogical 
Leadership within Physical Education for Health Promotion”. Proceedings Annual Conference, 
Institute of Sports, Tourism and Services, South Ural State University, Chelyabinsk, 6-7 
December 2018.  

[9] M. S. Rogers, A. G. Nichele, “A Multicultural Evaluation of the Pedagogical Variation Model 
(PVM): A Collaborative Study with Pre-Service Teacher Undergraduates at Federal Institute 
(IFRS) Brazil, Kuwait University and South Ural State University, Russian Federation”. 
Conference Proceedings, IATED, INTED, International Conference for Technology in Education, 
(2-5 March 2020, Valencia, Spain), March 2020. 

[10] M. S. Rogers, Online Pedagogy: Developing a model for online teachers from the pedagogical 
implications emerging from e-moderator perceptions of their online roles in asynchronous 
learning networks (Unpublished doctoral dissertation). University of Glamorgan, Pontypridd, 
United Kingdom. (2005/2011), 2013.  

[11] M. S. Rogers, Investigating e-moderator perceptions of their online roles in asynchronous 
discussion forums through a leadership paradigm lens (Unpublished Master’s Thesis). 
University of Glamorgan, Pontypridd, United Kingdom. 2004.  

[12] B. M. Bass, “The inspirational process of leadership”, Journal of Management Development, vol. 
7, pp. 21–31. 1988. 

[13] B. J. Avolio, B. M. Bass, D. I. Jung, “Re-examining the components of transformational and 
transactional leadership using the Multifactor Leadership Questionnaire”, Journal of 
Occupational and Organizational Psychology, vol. 72, no. 4, pp. 441–462, 1999.   

[14] M. S. Rogers, “Teaching in the Virtual Classroom” in L. Gornall (Eds.) Academic Working Lives: 
Experience, Practice and Change. London, United Kingdom: Bloomsbury, Ch.24, pp.228-233, 
2015. 

[15] J. Murray, W. Kidd (Eds.) Using Emerging Technologies to Develop Professional Learning, New 
York and London: Routledge, 2016.  

[16] C. Laia, M. Gu, “Learning beliefs and autonomous language learning with technology beyond 
the classroom”, Language Awareness, vol. 28, no. 4, pp. 1-19, October 2019. 

[17] A. B. Rensfeldt, T. Hillmana, N. Selwynb, “Teachers ‘liking’ their work? Exploring the realities of 
teacher Facebook groups”, British Educational Research Journal, vol. 44, no. 2, pp. 230–250, April 
2018. 

[18] D. Nadler, “Even Failures Can Be Productive”, New York Times, April 23, 1989, Sec. 3, p. 3. 

[19] P. Bycio, R. D., Hackett, J. S. Allen, “Further assessments of Bass's (1985) conceptualization of 
transactional and transformational leadership”. Journal of Applied Psychology, vol. 80, no. 4, pp. 
468–478, 1995. Retrieved from https://doi.org/10.1037/0021-9010.80.4.468. 

[20] J. S. Pounder, “New leadership and university organisational effectiveness: exploring the 
relationship", Leadership & Organization Development Journal, vol. 22, no. 6, pp. 281-290, 
2001.  

[21] P. M. Senge, The Fifth Discipline. New York: Doubleday, 1990, p. 1. 

[22] R. Schank, P. Childers, The Creative Attitude. New York: Macmillan, 1988, p. 9. 

[23] M. S. Rogers, A. G. Nichele, “The Pedagogical Variation Model (Rogers, 2013): Pre-service 
teacher experiences in uncertain globally challenging times”. INTED2021 Proceedings, IATED, 
(8-9 March 2021, online conference), pp. 7816-7826, March 2021. 

4787



 

 

A QUANTITATIVE COMPARISON OF SYNCHRONOUS AND 
ASYNCHRONOUS DISTANCE LEARNING, BASED ON THE 

PERSPECTIVES OF A SINGLE GROUP OF STUDENTS 

P. Zalimidis1, L. Gomatos1, V. Spitas2, G. Vasileiou2, E. Tsolakis2 
1 School of Pedagogical and Technological Education (GREECE) 

2 National Technical University of Athens (GREECE) 

Abstract 
This study focuses on a comparison of Synchronous and Asynchronous Distance Learning, based on 
the learner’s perspective, using a single group of Students subjected simultaneously to both methods, 
in two separate courses. An eighth semester class of a Mechanical Engineering Educators’ department 
has attended two Distance Learning courses: one completely Synchronous and one completely 
Asynchronous. Being signor in an Engineering Department and Trained Educators at the same time, 
the students of this class had also attended traditional face-to face lectures in the past and were able to 
reliably assess various aspects of these two Distance Learning methods by means of direct evaluations 
of their characteristics and by comparison to traditional face-to-face teaching. The survey took place at 
the end of the semester, using on-line questionnaires. Various dimensions of the learner’s perceptions 
were investigated like effectiveness and efficacy of each method, level of student interaction and level 
of achieved satisfaction. The study showed several serious indications regarding the similarities of the 
two methods and also some important differences in the field of understanding, consolidation of 
knowledge and management of learning time. Significant similarities of distance learning methods with 
the face-to face teaching method, in terms of the possibility of students interacting with each other and 
with the teacher, were also highlighted in the results of the survey. 

Keywords: Distance learning, Synchronous distance education, Asynchronous distance education, 
Comparative survey, Quantitative comparison. 

1 INTRODUCTION 
Distance learning is not an entirely contemporary idea. Aristotle’s didactic letters to Alexandre the Great, 
Pauline epistles and Luke’s Gospel are some examples of correspondence, aimed at bridging the 
physical distance between “teacher” and “learner”. The development of the postal services enabled the 
emergence of commercial 19th century correspondence colleges. Sound-recording technology, radio 
and television supported the introduction of more sophisticated forms of distance learning. Lastly, the 
advent of information technology, and especially the Internet, contributed to a profound transformation 
of the character of distance learning by enriching and upgrading the learning experience and improving 
interaction between teachers and learners. (1-6). Nowadays, distance learning is growing rapidly, not 
only as a supplement to traditional institutions and programs, but also as a transformative vehicle for 
increasing the pace of change and reform in education. (7). Distance learning methods are classified 
into two main categories: the synchronous distance learning and the asynchronous one. In synchronous 
distance learning instructors and students remotely “gather” at the same time and interact in real time. 
Asynchronous learning allows students to learn on their own schedule and to interact via electronic e-
mail, chat or wikis. A number of researchers have studied the special features of the two methodologies 
and their effect to the students. (8-15). Although, positive correlation of the various interactions during a 
course and the students' learning (16,17), appeared to give an advantage to the synchronous distance 
learning over the asynchronous, the extend of the validity of this argument is an issue of ongoing 
scientific discussion (18-20) Research results suggest that particular kinds of experience may be 
emphasized, amplified and enhanced  by each method though other kinds of experience may be 
inhibited, restricted or diminished (21). The opinion of the distance learning recipients was and remains 
a practical yet strong criterion for the evaluation of theoretical arguments. However, attention should be 
given to the characteristics of the examined population and also to the conditions, under which the 
survey is conducted, as they may complicate or even distort the interpretation of the results. The purpose 
of this work was to contribute to the research on distance learning through observations in a single 
population of tertiary education students, who underwent both methods at the same time. By teaching 
two courses, one with synchronous and one with asynchronous distance learning, to the same students, 
during the same academic semester, we ensured the homogeneity of the population and the validity of 
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the answers, as the students had recent and vivid impressions of both methods and they  could 
effectively compare them. The same students also had learning experience, in similar subjects, through 
a classic lecture with physical presence in the classroom. This served as a reference for results 
verification, since we could indirectly compare the two distance learning methods by comparing each of 
them to the classic one. 

2 METHODOLOGY 
The covid-19 pandemic, which forced educational institutions to suspend all operations which required 
the physical presence of teachers and students, offered the opportunity to broadly apply and study 
distance learning. This paper presents an original comparison of synchronous and asynchronous 
distance learning, as it was seen from the student’s point of view. The research was implemented at the 
Mechanical Engineering Educators Department of the School of Pedagogical and Technological 
Education (ASPETE), in Athens, during the spring semester of the academic year 2020-2021. ASPETE 
is a tertiary education institution whose curriculum consist, 80% of technological courses of engineering 
specialty and 20% of pedagogical courses, thus providing its alumni with the ability to either work as 
engineers and/or teach in technological and vocational high schools. The population was the eighth 
semester students. The program of this semester comprises of advanced engineering courses related 
to machines and mechanical systems. Students, at this level, possess all the basic knowledge, required 
for the theoretical and mathematical support of the courses, during which they engage in functional 
analysis, energy needs, and assessment of resilience to usual loading. The courses of this semester, 
despite their different subject matters, have similar requirements and workload, and in that sense can 
be considered equivalent. Two of these courses, which are under the responsibility of the Machine 
Design Laboratory (MADLAB) of ASPETE, were selected for the research: “Conveyor Systems” which 
was taught using synchronous distance learning and “Theory of Machines and Mechanisms”, which was 
taught using asynchronous distance learning. Microsoft Teams® was used for synchronous distance 
learning, while for asynchronous teaching we relied on E-Class®, two platforms which both teachers 
and students were familiar with. As, it was already the second year of the shutdown, all the technical 
and organizational problems related to distance learning had already been addressed. All the students 
had the means to access the internet and had attended synchronous and asynchronous courses during 
the previous three semesters. They were familiar with the process: They knew how to enroll to the 
courses, how to connect and how to use all the necessary tools during the lesson. The size of the 
population was 88 students (80% male and 20% female), with an average age of 22. Similar scenarios 
were adopted during the teaching of the courses in order to isolate as a variable only the distance 
experience that was synchronous for one course and asynchronous for the other. Each session of the 
“Conveyor Systems” course was an online lecture, during which the material was presented by the 
instructor through a PowerPoint® presentation, enriched with images, video and animation. The 
students attended the lecture and participated in the lesson with remarks and questions to the teacher, 
who answered immediately. The students, during the semester, had the obligation to do homework 
related to the progress of the course. Respectively for each lesson of the “Theory of Machines and 
Mechanisms” course, a number of short video-lectures were developed, which were combined with 
written material and images in an E-class® section. Each section also contained at least an assignment 
related to the progress of the course. Each student was free to study the unit at a time that suited him 
constantly or with breaks, repeating the points that were difficult for him and to complete the 
corresponding assignment, in a specific time frame of one week. Each student could contact the teacher, 
for help and clarifications, via email messages which were promptly answered. Some of these 
communications, which could be of interest to all students, were publicized by the teacher to them, 
deleting the name and correspondence data of the person asking. Students have been provided with 
textbooks and studying material was available to them on line for both courses.  

By the end of the semester two questionnaires was prepared, using Google Forms®, one for the 
“Conveyor Systems” course and one for the “Theory of Machines and Mechanisms”, and the students 
were asked to assess the courses through them. Although the questionnaires were submitted 
anonymously the system limited each student to one answer only. In order to ensure that the students 
would answer each questionnaire independently of the answers they gave to the other, the second 
questionnaire was send a week after the deadline for the submission of the answers to the first one. 
Both questionnaires had the same structure, based roughly on the assessment of student satisfaction 
and the factors that affect it and that have been used in similar studies. (23-29). The questionnaires 
were divided in two sections. The first section of the questionnaire (Figure 1) consisted of twelve 
questions related to the content of the course, the perceived utility, the level of interaction and the level 
satisfaction. The answers to these questions were given using a five-level Likert Scale, from 0 to 4, with 
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score 4 meaning that the criterion was fully covered and 0 meaning not-at-all covered. These questions 
required direct answers about the distance learning method under consideration.  

 
Figure 1. Survey questionnaire, first section. 

The second section of the questionnaire (Figure 2) contained five indirect questions, calling for a 
comparison of the distance learning method to the traditional teaching with physical presence in the 
classroom. A variation of the Likert scale was used in this set of questions. On this scale 0 means "same 
as traditional teaching": From -1 down to -5 means "worse than the traditional teaching" and from 1 to 5 
means "better than the traditional teaching". 

 
Figure 2. Survey questionnaire, second section. 

The survey was announced to the students and its objective was explained to them in a video-
conference and they were encouraged to participate by answering both questionnaires. 79 students 
answered the first questionnaire and 73 of them also answered the second one. 

3 RESULTS 
All the answers were electronically collected and tabulated. Since not exactly the same number of 
students answered the two questionnaires, in each cell, instead of the number of answers, there is the 
percentage of score=j answers to Question i. We call this value Rij.  For example: in Table 1 we see 
that for Synchronous Distance Learning 35% of the students gave a score=3 to the question “Q6:The 

Content Related Questions
0 1 2 3 4

Q1 The course contained  up-to-date information and knowledge.

Q2 The course covered the respective scientific subject in depth

Q3 The course covered the scope of the respective scientific subject

Q4 The content of the course was clear and unambiguous.

Utility of the Method Related Questions
0 1 2 3 4

Q5 The distance learning method used facilitated the understanding of the concepts presented

Q6 The distance learning method used facilitated the study and consolidation of the acquired knowledge

Q7 The distance learning method used allowed the best use of the timedevoted to the lesson

Q8 The distance learning method used  facilitated the preparation for the final exams.

Interaction  Related Questions
0 1 2 3 4

Q9 During the lesson I had the opportunity to interact with the teacher

Q10 During the lesson I had the opportunity to interact with the classmates

Satisfaction  Related Questions
0 1 2 3 4

Q11 The content of the course was worthy of my expectations

Q12 I consider the experience of the course as positive

Compare the method to the traditional one (lecture in the classroom)

-5 -4 -3 -2 -1 o 1 2 3 4 5

Q13 Facilitates  understanding

Q14 Facilitates  knowledge consilidation

Q15 Facilitates interaction with the teacher

Q16 Facilitates interaction with the classmates

Q17 Facilitates Flexibility and Organization of Study Time
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distance learning method used facilitated the study and consolidation of the acquired knowledge”. In 
this case R63=35. 

Table 1. Percentage of answers in each score	(Rij) concerning the two distance learning methods. 

 Synchronous  Asynchronous 
 0 1 2 3 4  0 1 2 3 4 

Q1 0 0 6,5 54 39  0 0 13 39 48 

Q2 0 0 13 24 34  0 8,7 4,3 48 39 

Q3 0 0 15 46 39  0 0 22 44 35 

Q4 0 0 11 22 67  0 0 13 39 48 

Q5 0 2,2 20 35 44  0 8,7 8,7 30 52 

Q6 0 2,2 15 35 48  0 4,3 4,3 35 57 

Q7 0 2,2 15 39 44  4,3 0 8,7 22 65 

Q8 0 0 24 35 41  0 4,3 8,7 17 70 

Q9 4,3 4,3 17 52 22  8,7 8,7 22 22 39 

Q10 11 15 28 26 20  26 13 8,7 30 22 

Q11 0 0 15 48 37  0 8,7 17 48 26 

Q12 0 0 6,5 44 50  4,3 0 8,7 30 57 

Table 2.1. Comparison of Synchronous Distance Learning to traditional teaching  
with physical presence in the classroom. Percentage of answers in each score.	(Rij) 

 -5 -4 -3 -2 -1 0 1 2 3 4 5 

Q13 0 0 2,2 4,3 11 15 11 22 17 8,7 8,7 

Q14 0 2,2 0 0 8,7 15 17 22 11 15 8,7 

Q15 0 0 11 15 17 13 6,5 15 8,7 4,3 8,7 

Q16 0 13 11 11 22 15 0 8,7 11 6,5 2,2 

Q17 0 0 0 2,2 4,3 4,3 4,3 15 26 15 28 

Table 2.2. Comparison of Asynchronous Distance Learning to traditional teaching 
 with physical presence in the classroom. Percentage of answers in each score	(Rij).	 

 -5 -4 -3 -2 -1 0 1 2 3 4 5 

Q13 0 0 0 4,3 0 8,7 4,3 8,7 26 35 13 

Q14 0 0 0 8,7 0 4,3 4,3 8,7 22 35 17 

Q15 4,3 4,3 13 13 13 17 0 0 22 8,7 4,3 

Q16 8,7 17 4,3 0 8,7 22 0 8,7 8,7 17 4,3 

Q17 0 0 0 0 0 0 0 0 26 13 61 

With the use of data in Tables 1, 2.1, 2.2, bar charts were produced, using blue color for the Synchronous 
Distance Learning and red color for the Asynchronous. (Figures 3a and 3b). Trend lines, produced by 
quadratic polynomial regression, were also added to the charts; to visually indicate similarity or 
difference. 
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Figure 3a.  Visual representation of the percent answers, given for each score, 

 to the first group of questions (Rij) 

 
Figure 3b. Visual representation of the percent answers, given for each score, 

 to the second group of questions. (Rij)	

To quantify the results, we used the average score given to each question in each questionnaire.  

Average score Riav given for Question i was calculated as: 

Riav	= 		

Where Rij	is the percentage of answers with score=j given to Question i. 
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The average score Riav, given to each question of the first section of the questionnaires (questions Q1-
Q12), is shown in Table 3. 

In this table, values closer to 4 mean that the question criterion is well met whereas values closer to 0 
mean the opposite. 

Table 3. Average score Riav of the first group of questions. 

 Synchronous Asynchronous 

Q1 The course contained up-to-date information and knowledge. 3,32 3,35 

Q2 The course covered the respective scientific subject in depth 2,34 3,17 

Q3 The course covered the scope of the respective scientific subject 3,24 3,13 

Q4 The content of the course was clear and unambiguous. 3,57 3,35 

Q5 The distance learning method used facilitated the understanding of 
the concepts presented 

3,20 3,26 

Q6 The distance learning method used facilitated the study and 
consolidation of the acquired knowledge 

3,28 3,43 

Q7 The distance learning method used allowed the best use of the time 
devoted to the lesson 

3,24 3,43 

Q8 The distance learning method used facilitated the preparation for the 
final exams. 

3,17 3,52 

Q9 During the lesson I had the opportunity to interact with the teacher 2,83 2,74 

Q10 During the lesson I had the opportunity to interact with the 
classmates 

2,29 2,08 

Q11 The content of the course was worthy of my expectations 3,22 2,91 

Q12 I consider the experience of the course as positive 3,44 3,35 

The average score Riav, given to each question of the second section of the questionnaires (questions 
Q13-Q17), is shown in Table 4. 

In this table values closer to -5 mean that the criterion of the question is better met by the traditional 
method whereas values closer to 5 mean that it is better met by the distance learning method. Values 
close to 0 mean that the criterion of the question is equally met by both the traditional and the distance 
learning method. 

Table 4. Average score Riav of the second group of questions. 

 Synchronous 
vs Traditional 

Asynchronous 
vs Traditional 

Q13 Facilitates  understanding, compared to traditional lecture in the 
classroom 1,59 2,96 

Q14 Facilitates  knowledge consolidation, compared to traditional lecture 
in the classroom 1,80 2,96 

Q15 Facilitates interaction with the teacher, compared to traditional 
lecture in the classroom 0,43 0,05 

Q16 Facilitates interaction with the classmates, compared to traditional 
lecture in the classroom -0,41 0,00 

Q17 Facilitates Flexibility and Organization of Study Time, compared to 
traditional lecture in the classroom 3,07 4,35 

The average scores of almost all questions in Table 4 were greater than 3 (meaning very good to 
perfect). Nevertheless there are noticeable differences between Synchronous and Asynchronous 
Distance Learning in the average scores of questions Q6, Q7 and Q8.  

Questions Q6 and Q7 are about the ability of understanding and consolidating the knowledge acquired 
during the lesson: The asynchronous method seems to prevail as it provides the learner with the ability 
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of intermittent or continuous study, according to one’s personal learning, and also the ability to revisit of 
the points that may be difficult. Question Q8 was about the use of the time devoted to the lesson. 
Asynchronous seems to prevail, as there are no restrictions due to the course schedule. The previous 
arguments are also supported by the average scores given to questions Q13, Q14 and Q17 respectively.  

The only questions, with a lower than 3 average score (meaning good to very good), in both 
questionnaires, were Q9 and Q10. The average scores of these questions were lower in the 
questionnaire, concerning Asynchronous Distance learning. These results verify the theoretical 
assumption that, in distance learning, the rate of interaction with the instructor or other classmates is 
not so good. As a result of this weakness, doubts have been expressed about the pedagogical value 
and learning outcomes of distance education methods, compared to the corresponding classes 
conducted in the classroom with the physical presence of the teacher and students [22-24] As it was 
previously mentioned, in this sense, synchronous distance learning is supposed to offer an advantage 
over the asynchronous, as it allows for a more direct, thus more effective, interaction. [18-20,25-28].] 

Nevertheless, the average scores to the corresponding questions Q15 and Q16, in which a comparison 
is conducted between the distance learning method and the traditional learning in the classroom, point 
out a very interesting aspect of the issue of interactivity. In both questionnaires, the average scores of 
these two questions are close to zero. The students believed that the level of interaction in the distance 
learning courses was, more or less, the same as the level of interaction in a traditional lesson in the 
classroom. This observation supports the suggestion that mere physical presence is not the only 
prerequisite for learning-effective interactions [29,30]. A well-structured course may encourage and 
facilitate such interactions as well as a traditional course in the classroom. We should also keep in mind 
that contemporary students belong to a generation that has learned to interact remotely in a virtual 
environment as well as in the “real” world. 

4 CONCLUSIONS 
Distance learning is a powerful response to the growing need for education. Although theoretical 
research continues, deepening our knowledge on distance education, many relative questions lack a 
definitive answer. They are of the highest interest for the distance learning organizations, as their 
business environment forces them to ensure that their students are provided with training and education, 
according the highest possible standards. In the present work, in our attempt to contribute to the 
investigation of the way in which students perceive distance learning, we came up with results that 
reinforce the opinion, that despite the physical distance that characterizes distance learning, it has the 
ability to contribute to the production of remarkable educational experiences. Poor interaction level, 
which is considered a major disadvantage of distance learning, does not seem to be entirely dependent 
on the lack of physical presence. Learning-effective interactions may be also encouraged by appropriate 
lesson designing. 
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Abstract 
The article discusses negative phenomena from the point of view of cybernetical safety for primary and 
secondary school pupils in the pre-pandemic period and during the COVID-19 pandemic. During the 
pandemic, primary and secondary school pupils were forced to complete education in front of ICT 
peripheral devices transmitting video and audio using video conference systems with Internet 
connection. The article provides an insight into the many negative experiences that are documented in 
surveys of institutions providing legal protection. The authors also provide an overview of the pitfalls of 
the online world in the precandidate period when online education in Slovakia practically did not exist, 
supported by statistical investigations. They also focus on looking at the pitfalls of the online world after 
more than 12 months of distance learning. The authors also describe the possibility of protecting the 
rights of victims of primary and secondary school pupils in the conditions of the Slovak Republic. 
Although the research was carried out in Slovakia, many of the results obtained can be generalized.  

1 NEGATIVE PHENOMENA RELATING TO CYBERNETIC SAFETY IN THE 
PRE-PANDEMIC PERIOD  

Contemporary society is characterized by an extensive application of continually developing information-
communication technologies (henceforth ICT) with a direct connection to the Internet. This has brought 
many changes that are not always positive. Since modern information technologies have become a 
ubiquitous and inseparable part of life, we must take this fact into consideration. New technologies 
embody a large paradox. On the one hand, they enrich human life but can also become a serious threat 
and risk to people. We must realize that in recent years, the virtual world has become a new social 
environment for the majority of the population. Like every other environment, this one too has both 
positive and negative characteristics. The most positive of these characteristics is the fact that it enables 
us to acquire a great deal of up-to-date, varied information and provides rich opportunities for education. 
It also offers practically unlimited possibilities of communication and the establishment of new 
relationships while it simplifies communication between people even at long distances. On the other 
hand, cyberspace provides opportunities for much easier misuse, maltreatment or manipulation. A 
negative side of the development of technologies with the connection to the Internet is the risk of 
addiction, problems related to the increase in aggressive behaviour and the spread of violence as the 
aggressors tend to feel anonymous. 

In the pre-pandemic period, which in Slovakia lasted until March 2020, the term cybernetic safety (when 
related to children and youths) addressed mainly the issue of children’s and youths’ safety on social 
networks. It focused predominantly on how their presence on (mainly) social networks negatively 
influenced their personalities and their life and study activities. At schools, we have encountered a 
number of problems related to this topic, starting with pupils’ as well as teachers’ level of knowledge and 
the availability of methodic and expert material based on which the teachers could proceed. Generally, 
the most serious of all problems used to be, and still is, the problem of bullying through ICT. 
Cyberbullying is a sort of contemporary infection, which has penetrated our age without the possibility 
of radical intervention. It is a form of aggressive and risky behaviour that abuses technologies in order 
to cause mainly psychological torture while ignoring moral rules of communication. It can thus be 
characterized as one of the forms of undesirable aggression in interpersonal relationships. It is realized 
through various means that are, at the same time, tools of ICT. The most frequently used tools of attacks 
are computers, mobile phones or tablets, which must necessarily be connected to the Internet. 

The most frequent examples of cyberbullying are sharing or sending shameful texts, publishing 
embarrassing photographs or videos on social networks and spreading untrue information. The most 
frequent motives of cyberbullying are physical appearance, sexual orientation, social conditions of a 
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victim, race or religion. Unlike traditional bullying, cyberbullying requires no physical strength or personal 
contact. Everybody with an Internet connection and a digital device, such as a mobile phone, computer 
or tablet can initiate cyberbullying. Since many platforms tend not to verify the true identity of users, an 
attacker can choose any nickname and remain anonymous. The possibility to address people with just 
one click and “send” a message can be, from the user’s point of view, a great thing. For children and 
youths, however, this easy communication may bring serious problems. But it is the school sector that 
encounters a number of problems and factors when trying to solve this issue. (e. g. [1]) 

2 THE PANDEMIC AND ITS EFFECTS ON THE FORM OF EDUCATION AND 
RELATED THREATS OF THE ONLINE WORLD DURING COMPULSORY 
ONLINE EDUCATION 

At the beginning of 2020, when the world became inundated with the then unknown term “COVID 19”, 
schools closed and almost all pupils and students of primary, secondary and higher schools gradually 
transferred from classrooms to computer screens. The most vulnerable age group, pupils, started 
spending much more time on the Internet than ever before. For many weeks, common daily activities 
took place in front of computer, tablet or mobile phone screens. For learning, pupils used groups formed 
on social networks, or at better-equipped schools, educational platforms such as MS Teams, Webex 
and others.  

To provide readers with comprehensive data about the period of distance learning during the school 
year 2020/2021, we need to add that students of secondary schools commenced their distance learning 
on 12 October 2020 and on 26 October 2020 they were joined by pupils of the second level of primary 
schools. In January 2021, in-person learning was suspended also for pupils of the first level of primary 
schools and all levels of primary and secondary schools for pupils with special educational needs. In-
person learning was gradually restored from the end of March 2021, separately for pupils of the first 
level of primary schools, the second level of primary schools and for students of secondary schools. 

During the period of “online teaching”, an increased number of Internet-based attacks occurred. 
Teachers were unable to notice all manifestations of cyberbullying during their lessons. The school 
environment has a significant position in primary and secondary prevention, which should be long-term, 
continuous but mainly conducted by experts, and during the pandemic, it ceased to fulfil its role for a 
relatively long time.  

From the point of prevention, it was important to point out not only to pupils and students but also their 
parents that the Internet is a specific place where people behave in a very different way than in real life.  

During online teaching, it was necessary to frequently caution pupils and students that this form of 
teaching should not be understood as a place where anonymity is guaranteed and where an increased 
risk of negative or aggressive behaviour towards them is present. This space is also connected with the 
risks of using modern ICTs. Aggressors thus may abuse the fact that there is no eye contact in 
communication, which enables them to hide certain facts such as age or gender. It is, therefore, 
important to repeatedly remind students that it is always possible to disconnect from the virtual space if 
they feel threatened and that they should notify their teachers or parents of the fact. 

The subject of Internet-based crime must be considered from several points of view – technological, 
criminological, moral, legal or the point of view of prevention. Problems related to the use of computer 
technologies, especially in the period of a massive increase in Internet use, are encountered by 
practically everybody, including the school sector. Anonymity is the aggressors’ best agent as it helps 
them to hide their original identity. To a certain extent, victims’ reluctance to admit to parents, friends or 
teachers that they had been bullied, helps perpetrators to attempt other attacks. The educational 
environment, as well as the internal conditions of personality development, are often a source of classic 
or virtual bullying. An important moment of aggressors’ behaviour could be cruelty, a good feeling 
stemming from insulting and humiliating others, threatening, power craving and others that form 
subsequent motivating structures. During the lockdown, they were supported by aggressors’ longing to 
become the centre of attention, a need to kill boredom or envy. In most cases, the motive is a need of 
the aggressor, who is destined to be unsuccessful, to prove to himself/herself through bullying that 
he/she possesses certain abilities.  
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3 PREVENTION 
The term prevention is generally understood as a set of certain measures aiming to prevent or avoid 
unwanted occurrences or problems of various types in different areas of social life. In the school 
environment, one such occurrence is social conflict. Preventive measures include activities that might 
achieve the desired status, for example, a positive influence of an individual. Usually, such activities are 
part of a continuous process.  

The Covid-19 pandemic and the several-month-long process of teaching through digital technologies 
and the Internet, resulting in limited personal contacts between peers, created conditions for children’s 
spending more time in a virtual world. In these circumstances, the increase in the number of cases of 
cyberbullying among children is not surprising. The development of digital literacy among children, 
parents as well as teachers proved to be crucial. (e. g. [2]), [3])  

The most important area of social prevention is children’s upbringing in families and their education. 
Prevention, especially in areas such as the Internet, computer criminality and safety is a permanent, 
never-ending process. Based on the goals of cyberbullying prevention and its growing trend, it is 
necessary to prepare nationwide preventive actions that would include the participation of all subjects 
coming into contact with children. Effective prevention of cyberbullying should involve all environments 
children live in, that is family, school as well as the environment where children spend their free time. 

The risks are changing, the countermeasures are changing as well, and what can also change is the 
target group. What we can’t change, however, is our interest to make headway in the prevention of 
computer crime. It is also important to facilitate continuous education of teaching professionals to make 
sure that they are capable of managing the issue expertly. An important factor in the area of 
cyberbullying prevention concerning children and pupils is the cooperation between central state 
authorities, regional level state authorities, non-profit organizations, schools and school facilities and of 
course, families. 

The Ministry of Education, Science, Research and Sport of the Slovak Republic issued a directive on 
preventing and dealing with cyberbullying of children and pupils in schools and school facilities effective 
as of 1 September 2018 (henceforth “the directive”). It is an internal management act of a state authority, 
which is binding also for schools as organizations within the Ministry’s competence. The act defines the 
term bullying, including cyberbullying, as follows: “Cyberbullying is a direct form of bullying that involves 
an abuse of information-communication technologies (mainly phones, tablets, the Internet or social 
networks) to intentionally endanger, injure or threaten while it often occurs in combination with other 
forms of bullying”.  

The person responsible for the systemic activities of a school related to the prevention of bullying is the 
school director who, through the school rules and regulations, defines the rules of behaviour related to 
the use of ICT including sanctions for their violation. Deriving from the stated directive, the director shall, 
in an internal regulation, detail the process of preventing and dealing with bullying. One-off activities, 
cultural events, moralizing and threatening are not, according to the directive, considered effective 
strategies for bullying prevention. There shall be a team of employees that proposes and facilitates 
expert procedures for dealing with bullying. The directive defines methods for dealing with bullying as 
well as procedures for cooperation between schools, law enforcement authorities (the police force or 
the prosecutor), authorities of social-legal protection of children and social guardianship and legal 
representatives of children or persons who personally care for the child or a facility where the child is 
placed based on a court order.   

4 CRIMINAL LAW PROTECTION OF THE RIGHTS OF CHILDREN AS VICTIMS 
OF CYBERBULLYING IN THE SLOVAK REPUBLIC 

This article focuses on victims of “computer crime” who are pupils of Slovak primary and secondary 
schools, that are usually persons from six to eighteen years of age. 

In general, the criminal law protection of children is granted by Act 300/2005 Coll. Criminal Code as 
amended (henceforth the Criminal Code) which regulates issues of the substantive criminal law and to 
which several requirements of international documents had been transported, mainly legal obligations 
of the European Union (e. g. [4]). 

The institutes of the criminal law protection of children belong to one of a few institutes in the legal 
system that respond to the newest methods and forms of committing illegal acts. 
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The Criminal Code precisely defines the term child (Section 127/1 of the Criminal Code: A child shall 
mean a person under eighteen years of age unless this law provides otherwise.) and views it as a 
protected person (Section 139/1/a) of the Criminal Code: A protected person shall mean a child.), 
dependent person (Section 127/9 of the Criminal Code: For the purposes of this Act, a dependent person 
shall mean a person who depends on the offender for his/her nutrition, education, material or other 
care.) and defenceless person (Section 127/7 of the Criminal Code: For the purposes of this Act, a 
helpless person shall mean a person who because of age, health condition, circumstances of the offence 
or circumstances on the offender's side, had no chance to effectively defend himself/herself against the 
offender's attack.) 

The legal definitions of terms such as “bullying” and “cyberbullying” cannot be found in the Criminal 
Code. We must, however, keep in mind that activities of a perpetrator that can be labelled as 
“cyberbullying” may be varied and have different forms.  

The key element of children’s protection against cyberbullying is the definition of Actus Rei, which 
incorporate various forms of acts, while taking into account the method of committing the crime. What’s 
specific about this form of crime is the application of information-communication technologies connected 
to the Internet. According to the Criminal Code, the particular acts of a perpetrator may be qualified as the 
act of extortion (Section 189), duress (Section 192), defamation (Section 373), serious threat (Section 
360), serious pursuing (Section 360a), serious electronic harassment (Section 360b), dissemination of 
child pornography (Section 369), possession of child pornography and participation in child pornography 
performance (Section 370), corrupting morals (Section 371, 372), harm done to rights of another (Section 
375) but also, for example, defamation of nation, race and belief (Section 423) or others.  

On 1 July 2021, an amendment of the Criminal Code (Act 235/2021 Coll.) came into effect, which reacted 
to the striking problem of cyberbullying during the Covid-19 pandemic. By passing the law, a new Actus 
Reus was added to a specific part of the Criminal Code – Section 360b – that is the criminal offence of 
serious electronic harassment: Section 360b Serious Electronic Harassment 

(1) Any person who, through an electronic communication service, computer system or computer 
network, significantly compromises the quality of life of another by 

a) Long-term humiliation, intimidation, unauthorized acting in his name or other long-term harassment or 
b) Unauthorized publishing or making available to a third person a video, audio or video-audio 

recording of his/her expression of a personal nature obtained with his/her consent, capable of 
significantly jeopardizing his/her reputability or cause other serious harm to his/her rights shall be 
liable to a term of imprisonment of up to three years. 

(2) An offender shall be liable to a term of imprisonment of one to four years if the act referred to in 
paragraph (1) was committed 

a) Against a protected person or 
b) By reason of specific motivation. 

(3) An offender shall be liable to a term of imprisonment of up to six years if the act referred to in 
paragraph (1) 

a) Caused considerable harm 
b) Was committed with the intention of gaining considerable benefit for him/her or another person or 
c) Was committed by him/her although he/she had been punished for such an act in the previous 

twenty-four months. 

The naming of this criminal offence was determined by the modus operandi of its commitment.  

The law was submitted to the legislative process by a group of members of the National Council of the 
Slovak Republic. During the comment procedure of the legislative process, serious reservations had been 
raised, and some subjects participating in the legislative process did not recommend passing the Criminal 
Code’s amendment as proposed. They objected, for example, to the creation of a new Actus Reus since 
it took over certain parts of the already existing Actus Rei. Subjects participating in the creation of the law, 
however, agreed with the need to react to this relatively new form of anti-social activity. 

When it comes to children as victims of crimes, the procedures for their protection are comprehensively 
regulated by state legislation, mainly the Criminal Procedure Code and Act 274/2017 Coll. on crime victims 
and on amendments to certain acts (henceforth “the act on crime victims”). Children are, according to the 
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act on crime victims, considered especially vulnerable victims. The Slovak law order ensures that they are 
treated with respect, sensitively, with an individual approach and without discrimination in every contact 
with law enforcement authorities and courts within criminal proceedings. In the Slovak Republic, legal aid 
(regardless of the age of victims) is facilitated by the Centre for Legal Aid, subjects providing aid to victims 
and attorneys. While providing a victim with information, policemen or prosecutors are obliged to also offer 
help with contacting subjects providing aid to victims if the victim asks for it.    

We are talking about children as victims of crime. Unfortunately, we must add that children are not only 
victims but also perpetrators of various criminal activities, not excluding crimes with the application of 
information-communication technologies. Slovak criminal law specifically defines several criteria for 
criminal liability of natural persons. One of them is the offender’s age. According to the Criminal Code, 
an individual is criminally liable if he/she reaches the age of 14 at the time of committing the criminal 
offence, which means that the 24th hour of the day when the individual has reached the age has 
passed. (e. g. [5]) A specific regulation applies in the case of sexual abuse when according to Section 
201, criminally liable can only be an individual who has reached the age of 15. What’s debatable is the 
fact that in the case of less serious offences, misdemeanours, a natural person can be punished in a 
misdemeanour proceeding if at the time of committing the offence he/she has reached the age of 15. In 
the Criminal Code as well as the Act on misdemeanours, persons aged from 14, or 15, to 18 are labelled 
as juvenile offenders.    

5 COLLECTION OF STATISTICAL DATA RELATED TO CRIMINAL ACTIVITIES 
AGAINST CHILDREN COMMITTED THROUGH INFORMATION-COMMUNICATION 
TECHNOLOGIES 

The authors intended to also provide readers with statistical indicators related to “computer crime” 
whose victims were children while comparing the period before the adoption of measures by the Slovak 
government in connection with the Covid-19 pandemic, meaning during in-person education, and the 
period when schools were able to offer distance or online teaching only. However, publicly accessible 
statistical data had not been available at the time of this article’s processing. The authors, therefore, 
utilized statistical data published on the web pages of the General Prosecutor’s Office of the Slovak 
Republic and based on these, prepared tables and graphs, which indicate the acute need to take 
effective, nationwide measures aiming to protect children against negative occurrences related to the 
use of information-communication technologies and the Internet, such as cyberbullying but also criminal 
activities related to child pornography and others.   

The increasing trend in the area of criminal activity committed against youths through information-
communication technologies has been stated in the Reports of the Attorney General of the Slovak 
Republic on the prosecutor’s office in the years 2017 to 2019 (Available on the Internet: 
https://www.genpro.gov.sk/spravy-o-cinnosti-12b7.html). The number of criminal offences whose 
victims are children is increasing. The trend of addressing children by offenders through the Internet is 
also on the rise. These are mainly offences related to child pornography but also attempts to meet with 
a child younger than fifteen in person with the intention of committing the criminal offence of sexual 
abuse or the criminal offence of producing child pornography, and these are made using electronic 
communication services.  

The Criminal Code, Section 201a 

Any person who, through an electronic communication service, proposes to a child under the age of 
fifteen a personal meeting with the intention of committing the criminal offence of sexual abuse or the 
criminal offence of producing child pornography, if he/she himself/herself is not a child, shall be liable to 
a term of imprisonment of six months to three years. 

The Criminal Code, Section 201b 

1 Any person who abuses a child under the age of fifteen with the intention of inducing sexual 
satisfaction by his/her participation in sexual activities or sexual abuse, even though the child 
might not directly participate in these activities, or any person who facilitates such abuse shall be 
liable to a term of imprisonment of up to two years. 

2 The offender shall be liable to a term of imprisonment of one to five years if he/she commits the 
offence referred to in paragraph 1 by joint action of at least two persons. 

The Criminal Code, Section 369 Dissemination of Child Pornography  
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1 Any person who disseminates, transports, procures, makes accessible or otherwise puts into 
distribution child pornography shall be liable to a term of imprisonment of one to five years.  

2 The offender shall be liable to a term of imprisonment of three to eight years if he/she commits 
the offence referred to in paragraph 1  
a. Cting in a more serious manner, or  
b. in public.  

3 The offender shall be liable to a term of imprisonment of four to ten years if he commits the offence 
referred to in paragraph 1 and obtains substantial benefit through its commission.  

4 The offender shall be liable to a term of imprisonment of seven to twelve years if he/she commits 
the offence referred to in paragraph 1 and obtains large-scale benefit through its commission.  

The Criminal Code, Section 370 Possession of Child Pornography and Participation in Child Pornography 
Performance 

1 Any person who has in his/her possession child pornography or has the intention of obtaining 
access to child pornography through an electronic communication service shall be liable to a term 
of imprisonment of up to two years. 

2 The offender shall be liable to the same term of imprisonment as in paragraph 1 if he/she   attends 
child pornography performance. 

From the statistical data published by the General Prosecutor’s Office of the Slovak Republic for the 
years 2017 until 31 August 2021, it is not possible to obtain data about the victims of crime. The statistics 
focus on offenders, including juveniles.  

But children are more and more frequently becoming also victims of sexually motivated crimes while 
they are contacted by offenders through the Internet. Paradoxically, however, there is no publicly 
accessible collection of statistical data from which facts about children as victims of crimes could be 
obtained as the published statistics focus on offenders.  

By analysing reports on activities of the Attorney General of the Slovak Republic and the pertaining 
statistics, including data for the years 2020 and 2021 (up to 31 August), the authors processed an 
overview of chosen criminal offences whose victims, according to the cited reports, were also children 
and which were committed using information-communication technologies (Available on the Internet: 
https://www.genpro.gov.sk/statistiky-12c1.html). The tables provide readers with data about the number 
of persons against whom charges were pressed in the particular year, the number of persons indicted 
by the prosecutor as well as the age of the accused persons. Based on the statistical data, it is possible 
to ascertain that the prejudicial proceedings were completed by filing the indictment but also by plea 
bargaining agreement between the prosecutor and the accused or by conditional termination of the 
criminal prosecution or conciliation agreement and subsequent termination of the criminal prosecution. 
The tables and graphs contain data about the total number of accused persons and the number of 
persons, according to age, indicted by the prosecutor.  

Table 1. Section 369 Dissemination of Child Pornography  

Year 2017 2018 2019 2020  from 01/01/2021 
 to 31/08/2021 

Completed criminal prosecution of persons 39 53 53 85 67 
Accused persons  21 40 32 44 33 
Age 14 – 15 2 3 2 0 4 
Age 16 – 18 5 6 7 11 9 
Age 19 – 21 6 1 0 0 4 
Age 22 – 30 6 12 6 16 9 
Age 31 – 40 2 15 0 8 4 
Age 41 – 50 0 0 6 7 1 
Age 51 – 60 0 1 4 1 1 
Age 61 and over 0 2 1 1 1 
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Picture 1. Section 369 Dissemination of Child Pornography  

Table 2. Section 370 Possession of Child Pornography and Participation 
 in Child Pornography Performance  

Year 2017 2018 2019 2020 from 01/01/2021  
to 31/08/2021 

Completed criminal prosecution of persons 28 35 45 56 30 
Accused persons  13 27 29 33 20 
Age 14 – 15 1 2 1 0 1 
Age 16 – 18 1 1 3 2 3 
Age 19 – 21 3 5 6 1 1 
Age 22 – 30 3 8 7 10 5 
Age 31 – 40 3 7 4 7 4 
Age 41 – 50 0 1 4 9 3 
Age 51 – 60 2 2 3 3 2 
Age 61 and over 0 1 1 1 1 

 
Picture 2. Section 370 Possession of Child Pornography and Participation  

in Child Pornography Performance  
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Table 3. Section 201a Sexual Abuse 

Year 2017 2018 2019 2020 from 01/01/2021  
to 31/08/2021 

Completed criminal prosecution of persons 6 5 7 11 4 
Accused persons 4 5 5 7 4 
Age 14 – 15 0 0 0 0 0 
Age 16 – 18 0 0 1 1 0 
Age 19 – 21 0 1 0 0 1 
Age 22 – 30 3 2 2 3 0 
Age 31 – 40 0 2 0 1 0 
Age 41 – 50 1 0 1 2 2 
Age 51 – 60 0 0 1 0 1 
Age 61 and over 0 0 0 0 0 

 
Picture 3. Section 201a Sexual Abuse 

Table 4. Section 201b Sexual Abuse 

Year 2017 2018 2019 2020 from 01/01/2021 
to 31/08/2021 

Completed criminal prosecution of persons  1 7 5 1 
Accused persons   1 6 4 1 
Age 14 – 15  0 0 0 0 
Age 16 – 18  0 2 0 0 
Age 19 – 21  0 1 0 0 
Age 22 – 30  0 0 1 0 
Age 31 – 40  0 1 0 0 
Age 41 – 50  0 1 1 1 
Age 51 – 60  0 0 2 0 
Age 61 and over  1 1 0 0 
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Picture 4. Section 201b Sexual Abuse 

6 CONCLUSION 
Every adult person, capable of critical thinking, who had doubts about the usefulness of ICT for children 
before the Covid-19 pandemic would agree with us that it is impossible to imagine the education of 
children during the pandemic without ICT. Information coming from various professional environments, 
such as teachers, psychologists or sociologists, prove that the benefits of ICT should be highlighted but 
that it is also necessary to point out their abuse and its consequences by answering the question if 
children are sufficiently protected in the virtual world and what means should be employed to facilitate 
such protection. During the pandemic, the topic of children’s safety on the Internet became even more 
frequent in various discussions. We see that at the level of repressive authorities, there are sufficient 
legal tools to help us eliminate these problems. The issue of so-called computer crime is finding support 
in the legislative process. Different support materials, such as web pages or promotional material, are 
being gradually prepared as part of preventive measures and these tools have clearly helped to spread 
information and fight against the negative occurrences related to the use of the Internet, mainly by 
addressing a large number of people. While processing the subject, we have also noticed the absence 
of legislation on sanctions related to these offences, that is bullying through ICT, in their less serious 
forms, which could be punishable in misdemeanour proceedings. Another useful thing would be to 
establish the collection of statistical data concerning children as victims of crime committed through ICT, 
aiming to set suitable measures for prevention, elimination or minimization of these types of acts. 
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Α COMPARISON OF TWO TEXT-BASED FEATURE SETS FOR 
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Abstract 
Research interest in Learning Analytics has skyrocketed in the course of the past decade. While former 
research has considered several features for predicting student performance, student-generated texts 
have not been explored as a source.  The purpose of this study is to explore text as a feature for 
predicting student performance. More specifically our goal in this work is to compare the predictive 
power of raw text compared to engineered text features. Forty two student teachers from an educational 
department at a Greek university participated in the study. The participants watched a series of six video 
lectures and were required to write a short summary for each. Their understanding of each video lecture 
was measured using a quiz. Based on their median performance on this quiz, the students were split 
into two classes: low and high performance. A large number of machine learning classification 
algorithms (e.g. Linear Regression, Support Vector Classifier, Naïve Bayes, K-means, Random Forest) 
were employed to determine which text feature set (raw text vs engineered features) provides higher 
classification accuracy. The results show that, while the information in the raw text is impressive, the 
engineered features may help go the extra mile in terms of classification accuracy. 

Keywords: Text mining, engineered text features, feature engineering, unstructured text, supervised 
learning, machine learning.  

1 INTRODUCTION 
In recent years, Learning Analytics (LA) has emerged as a promising approach that many stakeholders 
adopt for improving students’ online learning. LA refers to the compilation and data analysis about 
learners and their environments for the purpose of understanding and enhancing learning outcomes [1]. 
LA offers several affordances across educational settings [2] providing insights both for instructors and 
for students [3]. Commonly used methods to distil information and visualize data include clustering 
analysis, network analysis, text mining, process, and sequencing mining (e.g. [4], [5]). Scholars have 
also stressed the need to expand research in the field of online learning [6]. 

Ultimately, the goal of any e-Learning system is to promote student learning. Ideally, this would require 
(a) identifying the current level of leaner performance and (b) use this information to support leaners 
that are experiencing challenges. Over the past decade LA approaches have explored different sets of 
features for predicting student performance [7]. Time spent online, interactions with peers, progress 
status of performing a task, and total number of assessments completed are common LA features that 
are captured from learning management systems (LMS) [8]. However, the main problem with the 
prediction of the student success is that it shows only that a sub-set of a student cohort is likely to fail 
the course or drop out [9]. While this very important information, the main drawback is that it does not 
inform instructors about the specific difficulties learners face or how exactly to intervene.  

Although various LA features have been examined in empirical studies for predicting student 
performance (e.g. [9], [10]), few studies have provided empirical support for the use of text-based 
features when video lectures. Text is currently seen as a potentially important LA feature. Since text 
constitutes unstructured data, processing it remains a challenge for practitioners. Natural Language 
Processing (NLP) techniques have been adopted for the direct processing of raw text data. Typically, 
these techniques transform texts into numerical vectors which are then used as input for machine 
learning algorithms (e.g. Bag-of-Words, Term Frequency–Inverse Document Frequency (TF-IDF), Word 
Embeddings) [11]. NLP methods (i.e. text classification) have been applied to various fields such as 
opinion mining, sentiment analysis, and topic analytics. The results from the text classification 
techniques are very promising [12], although scholars argue that they are not robust enough for many 
domains [13]. 

The present work proposes a novel approach by examining student-generated texts as features for 
predicting student performance when learning from video lectures and ultimately, inferring students’ 
understanding of the content. More specifically, we draw on short summaries that students wrote after 
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watching short video lectures and consider if (a) these summaries can be directly used for predicting 
student performance, and (b) certain features can be extracted from these summaries. The present 
study focuses on the summaries students generated after viewing video lectures and compares the 
classification accuracy of two feature sets: (a) raw texts and (b) engineered features (extracted features).  

The research questions the present study aims to address are the following: 

a) Which set of text features (raw text vs. engineered) yields the highest classification accuracy?  
b) Which machine learning (ML) algorithms achieve the highest classification accuracy with either 

feature set? 

2 METHODOLOGY 

2.1 Research Design and Participants 
This project adopts a design-based research approach (e.g. [14], [15]) that is tailored to EDM and LA 
[16]. The study participants were 42 first-year student teachers (40 females and 2 males) who had 
enrolled in an introductory Digital Media course at a Greek Higher Education Institution. The ages of the 
participants ranged between 18 and 35 years (M = 21.25, SD = 2.5). Eighty-five percent of the students 
reported that they were very familiar with operating system and application software. Participation in the 
study was voluntary and the students were informed that they could drop out at any point in the process 
should they want to. Two-course credit points were offered as a participation incentive. 

2.2 Instructional materials 

2.2.1 Video lectures 
Six video lectures on digital media were developed in vitro using an introductory textbook as a source 
[17]. Table 1 provides comprehensive information on the main features of the video lectures. 

Table 1. Topics of video tutorials. 

Video 
lecture Title Duration Topics 

1 Digital media 9:20 Introduction to digital media 

2 Simulation 10:27 Phase 1: Simulating analog media in digital systems 

3 Hybridization 10:29 Phase 2: Creation of media hybrids 

4 Deep remixability 12:06 Phase 3: Deep remixability 

5 Digital compositing 
(part 1) 

8:57 The role of transparency in compositing, Types of layers in 
images, examples of 2D and 3D compositing 

6 Digital compositing 
(part 2) 

8:19 The structure of a digital image, 2D digital compositing 
example, 3D digital compositing example 

2.3 Measures 

2.3.1 LMS Logging 
The study was conducted online using a popular LMS, Moodle, that was specifically customized to meet 
the study purposes. All student online activity, which included student actions and responses to quizzes 
and questionnaires, was recorded by the LMS. 

2.3.2 Short summaries 
After viewing each video lecture, the participants were asked to write a short summary of the main 
concepts covered in the lecture. The students wrote their summaries online and submitted them through 
the LMS. 
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2.3.3 Knowledge tests 
Three types of tests were developed for the purposes of the study. First, a prior knowledge test consisted 
of 14 closed type items (max points 14). This test evaluated students’ familiarization with digital media 
concepts (example: “A digital image consists of pixels” (True-False). Second, six knowledge tests were 
developed to assess students’ conceptual knowledge for each video lecture. Each knowledge test 
comprised ten closed type items (max points 10). Third, a post-test that comprised 16 closed type items 
measured students’ overall understanding and recall of all video lectures (max points 16). Examples of 
post-test items: “In the case of computer simulation of physical media, media languages interact with 
each other” (True-False) “Instagram is a case of hybrid media” (True-False). 

2.4 Procedure 
While the original intention was to conduct the study in a controlled laboratory setting, due to the 
restrictions imposed by the COVID-19 pandemic the study was eventually carried out online. The study 
was approved by the academic ethical review committee of the university. At the beginning of the 
semester, the students were informed about the aim of the study and the conditions for participation.  In 
addition to the oral briefing, the students were also given specific guidelines on how to navigate the 
LMS, how watch the video lectures, and respond to the questionnaires. The participants initially filled 
the consent form electronically and then they received via email their credentials for logging into the 
system. After viewing the first video lecture the participants were asked to write a concise summary of 
the lecture and then complete a learning quiz. The same procedure was followed for the remaining video 
lectures. Upon finishing the sixth video lecture, the participants completed the post-test questionnaire. 
The study duration was approximately 3 hours and was realized in a single session: the students were 
not allowed to interrupt and pick up later during the same day or on a different day. Still, to mitigate 
fatigue, the participants were instructed to take a short 15-minute break after the 3rd video lecture 
(halfway through the session) before proceeding to the rest. 

3 ANALYSIS 

3.1 ML and NLP Frameworks  
The LMS stored all requisite behavioral and performance data.  The first step involved extracting the 
data from the LMS, pre-processing and cleaning it before entering it in a spreadsheet. For the purposes 
of this study, we adopted the ML ecosystem that is built around the Python programming language. 
More specifically, the Pandas library was used for preparing and storing the data while Scikit-Learn was 
the library used for ML. The spaCy library [18] was also used for NLP. This library comes with many pre-
trained models in several different languages, while it also allows researchers to train custom models 
on their own data to optimize for their specific use case. Considering that the language in which the 
study was conducted was Greek (video lectures were in Greek, all research instruments were in Greek, 
and that the students wrote the summaries in Greek), we chose spaCy over the standard NLTK library 
because it supports Greek out of the box, making it far more convenient for NLP. 

3.2 Text pre-processing and feature engineering  
For the purposes of data analysis, we designed and developed a series of custom Python scripts. Pre-
processing steps such as the elimination of stop-words, lemmatization, and parsing letters, punctuation 
marks, and numbers were coded in respective functions. 

As far as the raw text feature set was concerned, we did not engage in any pre-processing whatsoever. 
The raw student summaries were used directly as input for the ML algorithms. Vector representations 
of the student summaries were created either using token counts (CountVectorizer) or token counts with 
normalized weights (TF-IDF with unigrams and bigrams). 

Concerning the engineered feature set, the open-source library spaCy was used for tokenization, 
lemmatization, clean-up (punctuation marks, numbers, spaces), stop-word removal, sentence 
tokenization, and Part-of-Speech (POS) data extraction (noun, adjective, and verb counts, noun-verb 
counts and noun-chunk counts). These extracted features were used to create two groups of variables. 
The first group was based on frequency counts of general linguistic features, resulting in the creation of 
the following variables: a) the number of words, b) the number of sentences, c) the number of nouns, d) 
the number of verbs and e) the number of adjectives. 
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The second group of variables was based on the semantic similarity between texts. In particular, the 
large Greek language model (el_core_news_sm) of spaCy that provides 300-dimensional word vectors 
was used. The spaCy library provides functions for finding the similarity between word vectors. Looking 
at word vectors, or the multi-dimensional representations of words, we can compare these vectors to 
understand how closely related two words are in their meaning and usage. This semantic similarity 
metric is computed by averaging the token vectors in the two text objects respectively. While it is 
considered a satisfactory general-purpose measure, the averaging of token vectors is limited because 
it ignores the ordering of tokens [19]. In the present study we compared two spaCy objects for semantic 
similarity: (a) the student summary of every video lecture and (b) the video transcript of the respective 
lecture. We created different variables that were based on the semantic similarity of different versions 
of the texts, namely summaries and transcripts summary: (a) raw texts without any processing, (b) pre-
processed texts, (c) noun chunks from texts, and (d) pre-processed noun chunks from texts. 

The evaluation of the results indicated three comparisons that yielded relatively high similarity values 
ranging 0.30 to 0.90: a) pre-processed summary to pre-processed video transcript, b) noun chunks from 
summary to noun chunks from video transcript and c) pre-processed summary to pre-processed noun 
chunks from the video transcript. These similarity-based engineered features of the student summaries 
were mined for each video lecture and were integrated with the initial data frame. 

3.3 ML algorithms for Performance Classification 
Student performance on each video lecture was used to create new aggregate variables. Table 2 shows 
the average performance on each video lecture. The median was used to split the performance on each 
video lecture into new binary variables which involved two classes: low performance and high-
performance respectively. Students whose performance was lower than the median value were 
categorized as belonging to the low performance class while all others were categorized in the high-
performance class. It should be noted that because of the distribution of the values in each variable, the 
median did not always result in two classes with an equal number of cases. As we wanted the two 
classes to be well balanced in terms of student cases, we filtered the resulting classes manually, 
changing the threshold as needed to ensure that low and high-performance classes contained 
approximately the same number of students. 

Table 2. Student performance per video lecture. 

Video lecture Mean SD Min Max Median 

1 0.80 0.12 0.60 1.00 0.80 

2 0.80 0.14 0.35 1.00 0.83 

3 0.72 0.12 0.50 0.90 0.70 

4 0.66 0.22 0.30 1.00 0.69 

5 0.83 0.18 0.40 1.00 0.89 

6 0.69 0.15 0.40 0.85 0.65 

Given that this was an exploratory study, we used all common classification ML algorithms to categorize 
student performance in the two aforementioned classes: Logistic Regression, K-Nearest Neighbors 
(KNN), Random Forest, Linear, Support Vector Classifier, Naive Bayes, AdaBoost, GradientBoost, and 
Linear Support Vector Classifier. We followed the standard 10-fold cross validation approach, using 90% 
of the data for training and 10% of the data as a holdout test set. Moreover, GridSearchCV was used to 
exhaustively search a large number of hyperparameter combinations depending on the classifier. 

4 RESULTS AND DISCUSSION 

4.1 Classification accuracy evaluation  
The second Python script evaluated the classification accuracy per ML algorithm for each video lecture 
using the two feature sets. The aggregate results are presented in Figures 1 and 2 respectively. The 
first observation that can be made from the figures is that there was high variability in the value of 
classification accuracy as a function of video lecture and ML algorithm used. 
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Figure 1. Comparative evaluation of classification accuracy among ML algorithms  

using the Raw Data feature set 

Regarding the raw text features, Naive Bayes, Linear SVM and Gradient Boost achieved the highest 
possible classification accuracy (i.e. 1.0) in video lecture 4. Furthermore, the Linear SVM, Gradient 
Boost, Support Vector Classifier, Random Forest classifiers achieved a good performance for video 
lecture 5. No specific pattern could be identified for remaining video lectures as there was high variability 
in the value of classification accuracy as a function of video lecture and ML algorithm used. 

 
Figure 2. Evaluation of the accuracy between classification methods using Engineered features 

Regarding the engineered text features, the Linear SVM, Gradient Boost, Support Vector Classifier, 
Random Forest, KNN and Logistic Regression classifiers achieved a high classification accuracy at least 
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GradientBoost

Linear Support Vector Classifier
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on one video lecture. In most video lectures, all algorithms achieved approximately a classification 
accuracy at 0.6. Interestingly, the lowest performance of all classifiers was noted in video lecture 2. 

The next phase in the analysis involved the comparison of the performance of the algorithms using the 
engineered text and raw text feature sets respectively. Table 3 shows the highest classification accuracy 
on the raw text feature set for each algorithm per video lecture. 

Table 3. Highest Classification Accuracy per video lecture using the Raw Text feature set. 

Video Lecture Classifier Value Gain from chance (%) 

1 Support Vector Classifier 1.00 0.50 

2 Support Vector Classifier 0.8 0.30 

3 AdaBoost 0.70 0.20 

4 

Naive Bayes 

1.00 0.50 GradientBoost  

Linear SVC 

5 

Random Forest Classifier 

0.80 0.30 

Linear SVC 

Naive Bayes 

GradientBoost 

Support Vector Classifier 

6 

Logistic Regression  

0.80 0.30 Random Forest Classifier 

Support Vector Classifier 

As Τable 3 shows, algorithms such as the Support Vector Classifier yield high classification accuracy in 
several video lectures. Moreover, in some video lectures several algorithms obtained the highest 
prediction accuracy. Overall, Τable 3 indicates the high predictive power that characterizes the raw text 
data feature set. 

Table 4 shows the best classification accuracy on the Engineered text features for each algorithm per 
video lecture. As Table 4 indicates, in most video lectures the highest classification accuracy is achieved 
by a single algorithm. The main exception to this pattern is in video lecture 5 in which 4 different 
classifiers achieve an accuracy of 80%. The KNN and Linear SVC algorithms had the highest frequency 
of occurrence of maximum accuracy. 

Table 4. Highest Classification Accuracy per video lecture using the Engineered text feature set. 

Video Lecture Classifier Value Gain from chance (%) 

1 KNN Classifier 1.00 0.50 

2 AdaBoost 0.60 0.10 

3 AdaBoost 0.70 0.20 

4 KNN Classifier 0.80 0.30 

5 

Logistic Regression 

0.80 0.30 
Random Forest Classifier 

Gradient Boost  

Linear SVC 

6 Linear SVC  0.80 0.30 
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Table 5 presents the comparison of the classification accuracy obtained with the two text feature sets: 
raw text vs. engineered features. Each figure in the table corresponds to the number of cases where the 
highest classification accuracy value per video lecture was observed. Regarding the RQ1, the results 
show that in 50% of all comparisons between the two feature sets the raw text summaries yield the 
same performance in terms of classification accuracy with the engineered features regardless of the 
classification algorithm used. Secondly, in 31% of the cases the raw text feature set also yields higher 
classification accuracy than the engineered features. Finally, in approximately 18% of the cases the 
engineered features set results in higher classification accuracy compared to the raw text feature set. 
Consequently, in about 80% of the cases, the raw text feature set yields either the same or higher 
classification accuracy compared to the corresponding engineered features set. It appears that the raw 
text summaries are very powerful features though the combination of both feature sets would be optimal. 

Table 5. Number of the cases for the highest Classification Accuracy for each feature set per video lecture. 

Video Lecture (id) Raw Data Engineered features Draws 

1 1 5 2 

2 4 0 4 

3 1 0 7 

4 3 2 3 

5 2 1 5 

6 4 1 3 

Total 15 9 24 

(%) 31.25 18.75 50.00 

The results show that with one exception, in all cases of feature set comparisons, at least one or more 
algorithms appeared to achieve the highest levels of classification accuracy. Over all 6 video lectures, 
the average classification accuracy was 0.85 in the case of the raw text features set and 0.78 for the 
engineered features set. 

Regarding the RQ2, in the case of the raw text feature set, the best classifier gives the same accuracy 
in four video lectures. Compared to chance level (i.e. 50%), the gain is sizeable varying from 20% to 
50% (cf. Table 3). In the case of the engineered features set, the best classifier gives the same accuracy 
value in two video lectures. Using the chance level as a baseline, the observed gain varies from 10% to 
50% (cf. Table 4). In terms of accuracy the comparison between the raw text data feature set with the 
engineered feature set for every video lecture shows that the best classifier for the raw features gives 
either the same or higher accuracy level. In fact, the juxtaposition of the highest classification values in 
Tables 3 and 4 indicates that the two feature sets achieved the same accuracy in video lectures 1, 3, 5 
and 6. However, noticeable differences in favour of the raw text feature set were achieved in video 
lectures 2 (0.60 vs. 0.80) and 4 (0.80 vs. 1.0). Compared to the engineered feature set, in the case of 
these two video lectures the raw text feature set resulted in a classification accuracy that was 20% 
higher. 

Overall, the findings indicated that in most video lectures the raw data feature set resulted in higher 
classification accuracy compared to the engineered data feature set. Surprisingly, without any 
processing whatsoever, the use of unstructured text data such as student summaries turned out to be 
a very good predictor of student performance. Our findings are in line with NLP studies (e.g. [20], [21]) 
that reported the power of using unstructured text to predict student performance in online settings. 
Therefore, it appears that unstructured text can be utilized from institutions and instructors without 
necessarily requiring more fine-grained NLP techniques. Moreover, the raw data can reduce the 
complexity of real-time systems, saving resources and computing power. On the other hand, in about 
20% of the cases the engineered feature set also proved to result in higher classification accuracy, not 
to mention the fact that in 50% of the cases there were no accuracy differences whatsoever. Hence, our 
results also reflect the potential of feature extraction from unstructured text. Ideally, the best possible 
classification accuracy over all video lectures can be obtained by combining both feature sets. 
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5 CONCLUSION AND FUTURE WORK 
Our findings indicate that the predictive power of the raw text features set (original summaries) is 
impressive in terms of classification accuracy, particularly when considering that in 30% of video lectures 
led to higher classification accuracy compared to the engineered features set. Yet, in about 20% of the 
cases, the features extracted from text yielded the highest classification accuracy, which also attests to 
their potential for predicting student performance. 

Notwithstanding the innovative approach adopted in this work, the findings reported need to be 
interpreted with caution due to two main limitations. The first limitation concerns the small sample size, 
which is borderline. Due to the pandemic COVID-19 restrictions, it was difficult to enlist more 
participants. Second, as the research was conducted in a female-dominated department, the sample is 
not balanced in terms of gender.  Future studies will need to address both limitations. 

In our future work, we aim to replicate the findings of the current study with a larger sample and explore 
more advanced NLP methods, (e.g. Doc2Vec Transformers, Artificial Neural Networks). 
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COMPARING THE REFERENCE LEVELS OF LEXIS IN THE SLOVAK 
STATE EDUCATION PROGRAM WITH THE LEVELS ASSIGNED IN 

THE ENGLISH VOCABULARY PROFILE 
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Trnava University, Faculty of Education (SLOVAKIA) 

Abstract 
Lexis, a system of word units, represents one of the fundamental constituents of foreign language 
acquisition (FLA) and foreign language teaching (FLT). Although the coursebook remains the principal 
source of linguistic and lexical knowledge in the Slovak FLT classroom, the domestic pedagogical 
documentation sets education performance and content standards for the students to achieve at each 
CEF level of reference. Concerning the development of lexical competence, the State Educational 
Program for the English Language specifies the lists of recommended lexis categorized according to 
reference levels and school-leaving exam topics. However, our previous research indicates 
discrepancies between the reference levels of lexical units recommended in the national curriculum and 
reference levels assigned in the English Vocabulary Profile (EVP). The presented study aimed to 
analyze the state-recommended lexis for the reference levels A1 – B2 and identified to what extent the 
documents correspond with the international standards specified in the EVP. To attain the set objective, 
the study employed the EVP functionality of the lexical analyzer, Text Inspector. The research discusses 
the suitability of examined lexical units and aids foreign language teachers in adjusting and modifying 
the language instruction in the classrooms. 

Keywords: Lexis, State Education Program, English Vocabulary Profile, Text Inspector, comparative 
analysis. 

1 INTRODUCTION  
The biggest problem with learning a foreign language is the need to acquire its vocabulary [1]. Lexicon 
is, therefore, a fundamental element of foreign languages acquisition. Insufficient vocabulary knowledge 
may present the biggest obstacle to understanding a foreign language, even more significant than an 
insufficient knowledge of grammar [2].  

State education programs (hereinafter SEPs) specify the general education objectives, performance 
and content standards, and key competencies students acquire to complete studies at various ISCED 
levels. The content standards also include lists of selected vocabulary recommended to study foreign 
languages and develop lexical competence at CEF reference levels A1 – C1. When compiling the 
original versions of the wordlists as part of the SEP in 2008, the English Profile was still in the early 
stages of development. 

According to the State Educational Program [3], vocabulary and grammar form the basic "building 
material" for creating meaningful utterances. In the curricula used before 2008, the vocabulary was 
indicated only by the definition of thematic areas for the primary and secondary schools grades, within 
which the pupils should have been able to express themselves. What vocabulary and to what extent the 
student acquired it was in the competence of the teacher. The SEP (2008) specified the requirements 
for vocabulary acquisition and modified them to comply with the criteria for mastering a foreign language 
at the CEF reference levels A1 – B2. 

When developing the SEP [3], the authors compiled the selected compulsory wordlists on the 
assumption of the thematic affiliation of the vocabulary, which in several cases (especially in the case 
of a less specific, general wordlist) overlaps. The first phase of document development determined the 
essential thematic areas, i.e., 21 themes and further specification of themes following the CEFR 
reference levels. Topics and sub-topics are valid for all foreign languages taught in schools, but the 
specific vocabulary that is the content of the profile is specific to each language. 

The second step was selecting basic vocabulary for levels A1 and A2 and its expansion by a thematically 
and stylistically more specific wordlist for levels B1 and B2. The lower levels form the basis for increasing 
the lexicon at levels higher than B2. The lexical profile is not absolute, i.e., the wordlists do not 
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incorporate all the available options. However, the wordlists serve as starting points for teaching and 
mastering the vocabulary needed for effective oral and written communication. 

The Innovated State Educational Program (further referred to as ISEP) [4] follows the principles 
established in the original SEP but expands the educational standards for the English language by 
including the reference level C1. Concerning vocabulary, the ISEP modifies the wording of several 
thematic areas and subtopics and complements the vocabulary profiles for reference levels A1 – B2. 
The wordlist designation also changed from compulsory to recommended. 

The presented research explores the extent to which the wordlists developed as part of SEP and ISEP 
coincide with English Vocabulary Profile (referred to as EVP) as a world-recognized database of lexis 
compiled and sorted in accordance with the principles of the Common European Framework of 
Reference. The wordlists of vocabulary recommended in Slovak pedagogical documentation were 
subjected to lexical analysis via a web-based lexical analyzer, Text Inspector (hereinafter TI). TI offers 
an EVP tool, which reclassifies the input wordlists into reference levels A1 – C2 and into the category of 
unclassified lexemes [5].  

Text Inspector provides users with statistics on their text, including the number of sentences, tokens, 
and syllables and the calculation of the average sentence length. Text Inspector draws on the English 
Vocabulary Profile, but unlike EVP, which allows for a search of only one word at a time, TI can process 
texts containing up to 10,000 words at a time [5]. A complete summary of the analyzed data is provided 
immediately after the text analysis is initiated. As part of diagnostics, the tool breaks down texts into 
types and tokens, which it further categorizes according to SERR at reference levels A1-C2. Details of 
the analyzed data can be obtained on the Lexis: EVP tab. TI offers the ability to view a detailed analysis 
of the words analyzed at each level. However, by default, the tool assigns the lowest possible reference 
level to lexemes. 

However, it is possible to modify further, select the appropriate reference level and update the final data, 
thus changing the reclassified lexeme's category and all statistical data [5]. Text Inspector can also 
analyze the lexicon of the text drawing from four different corpora, namely the British National Corpus 
(BNC) and the Corpus of Contemporary American English (COCA), the English Lexicon Profile (EVP), 
and the Academic Word List. 

The categorization of lexemes into reference levels during lexical analysis was the subject of a detailed 
study. In case of incorrect classification resulting from lack of context, the corresponding reference level 
was re-checked in the English Vocabulary Profile, and lexical units were assigned reference levels 
manually. The lexical analysis of the document aimed to map the current state of Slovak pedagogical 
documentation and possibly formulate recommendations for pedagogical practice. 

2 METHODOLOGY 
Relevant parts of ISEP containing the recommended vocabulary for reference levels A2 - B2 were 
selected, and the wordlists were copied to an Excel sheet. Similar to the original documents, the 
vocabulary was divided into columns by topic. Compound words and collocations with a literal, 
transparent meaning, such as buy/give/get a present, were broken into separate parts and put in 
different cells in Excel to take the capabilities of the chosen lexical analyzer into consideration. Since 
the Text Inspector program, which was used for bulk lexical analysis, does not yet provide the function 
of assigning reference levels to non-compositional idiomatic expressions, such as have a bee in one's 
bonnet, which frequently occur in wordlists at levels B1 - B2, these were extracted from the lists and 
processed in a separate document. Firstly, the idiom status of the expression was verified in Cambridge 
Advanced Learner's Dictionary, and the reference levels of the idioms were assigned manually based 
on their classification in the English Vocabulary Profile. Each non-compositional idiomatic expression 
was considered as one type, and due to a one-time occurrence without lexical variants in the wordlist, it 
was counted as one token. The results presented for the reference levels reflect this fact. 

Expressions and collocations containing prepositions, conjunctions, and indefinite pronouns somebody 
and something, such as tired of something (B1), argue with somebody (B2), have also been modified 
by removing the prepositions, conjunctions, and indefinite pronouns. One of the Text Inspector 
functionalities enables the users to assign reference levels according to their meaning manually. The 
program offers a scrolling menu with reference levels and examples of collocations that are typical of 
them. Modified documents were analyzed in the program, and the resulting data are presented in tables. 
As with idiomatic expressions and collocations, the reference level of every lexeme was verified in the 
English Vocabulary Profile and reassigned manually if necessary. The total numbers of identified 
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lexemes, the numbers of types and tokens, including percentages in reference levels A1 - C2 and 
unclassified, and brief analysis of the least represented categories and evaluation of problem 
phenomena are provided for each selected wordlists.  

3 RESULTS 
The educational standards for teaching English as a foreign language (EFL) at various levels of 
education, which are part of the Innovated State Educational Program, present a framework for 
developing communicative language activities and strategies and their implementation in various 
communication contexts. Our study maps the part of the educational standard focused on the 
development of lexical competence, researches the vocabulary corresponding to the established topics 
of the content standard, and compares with data in the English Vocabulary Profile inspired by the binding 
European pedagogical documentation. 

3.1 Reference level A2 
At reference level A2, the document defined vocabulary in the range of 1180 words and expressions. 
The Text Inspector divided the lexical units into 757 types and 1013 tokens, which were classified into 
the reference levels A1 – C2 complying with the English Vocabulary Profile. The results of the analysis 
are illustrated in Table 1. The lexicon is dominated by vocabulary at the A2 level (57%), followed by 
lexemes at the A1 level (18%). The incidence of lexemes at the B1 level, including the phrasal verbs get 
in, get out, give up, go on, stay in, or tidy up, exceeds 8 percent. 

Table 1. Results of the analysis of the recommended vocabulary at the A2 level. 

 Types Total in % Tokens Total in % 

A1 139 18,3% 224 22,0% 

A2 435 57,3% 579 56,9% 

B1 64 8,4% 68 6,7% 

B2 15 2,0% 15 1,5% 

C1 2 0,5% 2 0,6% 

Unclassified 102 13,4% 125 12,3% 

As expected, the vocabulary list at the A2 level contained an insignificant percentage of types (5% for 
our research purposes) at the advanced B2 level. For each example, the theme assigned in the ISEP is 
provided. The least frequented lexical units and collocations at B2 level included the following items: 
gardener (Education and Work), make the bed (Our Home), paw, rainbow, tail (Man and Nature), rocket 
(Man on the Road), pond (Places), pajamas (Clothing and Fashion), trophy (Sports). 

An interesting case arose when examining the term roommate, marked in the English Vocabulary Profile 
by reference levels A2 and B2, depending on the meaning. At level A2, the term roommate signifies a 
person with whom somebody shares a room for a specific time (e.g., during studies), while at level B2, 
EVP defines flatmate as a person with whom you share an apartment or house. In the topic Family and 
society, the term is room/flatmate, indicating the correctness of assignation to the reference level B2. 

A more detailed examination also revealed shortcomings in the analysis, which manifested in the terms 
tale, theme, and zebra classified at the B2 level. However, the expressions were part of the compound 
nouns fairy tale, theme park, zebra crossing, for which EVP does not currently set a reference level. The 
noun Craft was also included in the topic of Education and Work. Part of the selected recommended 
vocabulary at the A2 level is constituted by the nomenclature of subjects, which the document indicates 
by capital letters. According to EVP, the noun craft in signifying skill and experience should be classified 
at level B2. However, as a subject of arts and crafts, the lexeme has not yet been assigned a reference 
level. 

A low number of types at expert level C1 were also expected, including the term railway carriage 
included in the theme Man on the Road and the term republic, which is mentioned as part of the geonym 
the Republic of Ireland in the theme The Country I Am Learning About. Lexemes categorized as 
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unclassified are significantly represented in the list (13%). The Unclassified category included names of 
states, nationalities, and culturally influenced terminology, such as holiday names and geonyms. 

3.2 Reference level B1 
The selected recommended vocabulary at reference level B1 yielded a list of 1387 words and phrases. 
A lexical analysis via the Text Inspector showed that the vocabulary contains 1495 types and 2007 
tokens distributed among reference levels A1 – C2. As the data in Table 2 suggests, the vocabulary at 
the user level of the language basics (A1 - A2) is evenly distributed. Each of the levels comprises an 
approximately 11 percent share of lexical units. 

The vocabulary in ISEP predominantly corresponds to the set reference level B1. According to the Text 
Inspector analysis, the list contains more than 50% of the expected B1 category words. The number of 
lexical units from higher categories B2 - C2 is gradually decreasing. The least represented lexical units 
were accumulated in expert reference levels C1 and C2. The total percentage of occurrences at level 
C1 exceeded 1%, and at level C2, it reached 0.5%. 

Table 2. Results of the analysis of the recommended vocabulary at the B1 level. 

 Types Total in % Tokens Total in % 

A1 155 10,6% 308 15,3% 

A2 183 12,5% 240 12,0% 

B1 772 52,9% 1086 54,1% 

B2 88 6,0% 98 4,9% 

C1 20 1,4% 23 1,1% 

C2 8 0,5% 8 0,4% 

Unclassified 233 16,0% 244 12,2% 

The expert reference levels included appropriately assigned lexemes such as lawn, smog (Our Home), 
chilly, beak, mammal (Man and Nature), amateur (Sports), neatly as part of the expression be neatly 
dressed, deodorant (Human Body), trainee (Profession and Working Life), exceed (Science and 
Technology), conservative (The Country Whose Language I Am Learning), or slang (In the Middle of a 
Multicultural Society). However, the analysis results showed that several units were incorrectly classified 
in category C2. Verb make it (Family and Society) in the sense of being successful (C1), but the Text 
Inspector drop-down list does not include such an option. Furthermore, category C2 included the noun 
status, as part of the term marital status used in the ISEP, which, according to EVP, belongs to the 
category of unclassified words. During the lexical analysis in the Text Inspector program, a problem 
emerged in the breakdown of compound words with a hyphen, such as a one-star/five-star hotel, which 
had to be divided into two types, one and star. However, the system allowed for adjustments in retagging 
and reclassifying the lexeme to the correct C1 level.  

Level C2 contained the lowest share (0.5%) of lexical units measured and classified in the forms of both 
types and tokens. The Text Inspector identified only eight types, namely antibiotics, medication (Human 
Body), dialect (Man and Society), and nest (Man and Nature). The C2 category also included the 
lexemes velvet, which was part of the term the Velvet Revolution (Slovakia), and heritage, as part of the 
organization name UNESCO World Heritage (Patterns and Ideals). As these are the names of the event 
and the organization, EVP rates them as unclassified. 

The ISEP vocabulary contained the phrase viewing habits in the sense of watching or observation habits 
(Leisure and Hobbies), to which the Text Inspector assigned the reference level C2 with the meaning of 
looking for something characteristic. Another expression assigned the reference level higher than 
presented in EVP was the term tired of something (Sport), which, if referring to being bored with an 
activity or person, would have the designation B2. However, the system automatically assigned the term 
C2, taking into account the analogous form tired of with the meaning of tired, bored, or annoyed. 

The ISEP wordlist at the reference level B1 also contained numerously represented the A2 (12%) and 
the Unclassified category (16%), which included, among others, lexical units thematically focused on 
professions, food and healthy nutrition, the nomenclature of land formations, and meteorological terms. 
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3.3 Reference level B2 
The recommended vocabulary compiled for reference level B2 offers a wide range of items distributed 
among the categories A1 – C2 and unclassified lexemes. The total number of identified items amounted 
to 1,638 words and phrases. Compared with the previously analyzed ISEP wordlists, the lexicon at level 
B2 is more evenly distributed among all categories. The lowest numbers of lexemes were classified in 
the marginal categories of the basic level of language use A1 (4%) and expert level C2 (2%). The 
vocabulary of the target reference level B2 is predominant (42%). 

The division of the lexical units into types and tokens and the stratification of lexical units into categories 
of individual reference levels are shown in Table 3. 

Table 3. Results of the analysis of the recommended vocabulary at the B2 level. 

 Types Total in % Tokens Total in % 

A1 79 4,2% 114 5,1% 

A2 84 4,5% 99 4,4% 

B1 223 12,0% 273 12,1% 

B2 798 42,9% 1003 44,6% 

C1 122 6,6% 141 6,3% 

C2 39 2,1% 47 2,1% 

Unclassified 515 27,7% 574 25,5% 

The expert level C2 was only represented by 39 types (2%), which included, among others, the adjective 
fertile, mentioned in the wordlist as part of the phrase fertile land, the noun line as part of the collocation 
line of descent, or the noun pack as part of the collocation a pack of wolves (Man and Nature). The 
category also contained the adjectives right-wing and left-wing (The Country Whose Language I Am 
Learning), which had to be manually marked following the meaning offered in the TI drop-down menu. 
Based on checking the assignations in EVP, the incorrectly classified lexeme rocking, initially 
categorized at the C2 level, had to be transferred to the unclassified lexemes. It was part of the noun 
rocking chair (Our Home), to which EVP has not assigned the reference level yet.  

Almost 30% of the identified types fell into the unclassified category. At level B2, the selected vocabulary 
was richly represented by culturally influenced lexemes, such as the names of religions and religious 
ceremonies and types of political regimes and ceremonies. Other lexical units represented in the wordlist 
included scientific and technical terminology, sports names, or geographical and architectural terms. 

The idioms, collocations, and established phrases were removed from the wordlist before initiating 
lexical analysis in Text Inspector. Each removed expression has been manually assigned a reference 
level to comply with the English Vocabulary Profile assignations. The most numerous category of idioms 
and collocations without an assigned reference level (51 idioms) contained animal idioms, such as fish 
out of the water, let the cat out of the bag, hear sth (straight) from the horse's mouth, and age-related 
idioms, such as feel one's age, as old as one feels. Several idioms and collocations have been assigned 
to reference level B1, e.g., pull a face, shake one’s head, and a state of shock. The six idioms were 
included in category B2, namely have a word with, get an sb's nerves, set an example, set an example 
(someone a good example), sth for a living, break the ice, have good taste. At the C1 level, only one 
idiom was identified, i.e., broaden one’s horizons. 

4 CONCLUSIONS 
The presented study focused on the lexical analysis of vocabulary units in the document Selected 
Recommended Vocabulary as a part of the content standard defined in the Innovated State Educational 
Program. As the only domestic document outlining the vocabulary standards for EFL learners at various 
CEF reference levels and levels of study, the importance of exploring the extent to which the included 
lexis reflects the international standards defined in the English Vocabulary Profile was undeniable. 

The first step of the analysis was to copy and sort the document in Excel to simplify the orientation in 
the document. The tabular version of the document offered the possibility to break down and modify the 
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identified lexicon at the reference levels A2 (1180 words), B1 (1,387 words), and B2 (1,638 words). The 
selected lexical analyzer automatically measured the numbers of corpus units, namely types and tokens 
that were further classified under their respective CEF reference levels. 

The analysis was carried out in parts since the Text Inspector analysis required several modifications, 
including reclassification or removal of problematic phenomena. The labeling process became time-
consuming due to the classification of problem lexemes and the re-checking of reference levels in the 
English Vocabulary Profile. Even though the lexicon was partially checked in the EVP before initiating 
the final lexical analysis, the previous attempts had to be repeated several times, as the system does 
not allow reclassifying the lexemes into the unclassified category. 

The results of the analyzes showed that the vocabulary of the document Selected Recommended 
Vocabulary essentially represents the lexemes of the assigned reference levels, i.e., the word list at 
level A2 includes predominantly the vocabulary (57.3%) assigned to the expected reference level. The 
B1 wordlist contains 52.9% of the B1 level vocabulary, and at level B2, the target vocabulary was 
represented by a percentage below the 50% threshold (42.9%), but it still significantly exceeded the 
vocabulary of the remaining levels. 

In A2 and B1 level wordlists, the vocabulary mainly consisted of A1 and A2 level words, corresponding 
to the principles of wordlist formation according to the Nation’s frequency criterion [6]. Wordlist at level 
B2 provided vocabulary evenly distributed among the categories of a basic user (A1, A2) and the expert 
categories (C1, C2), with a predominance of vocabulary at both advanced user levels. The incidence of 
unclassified lexis across all examined documents was surprisingly high. At the levels A2 and B1, it 
exceeded 12 percent and reached almost  26 percent at the B2 level. Therefore, the second most 
numerous category in the last examined document was the Unclassified category, which signifies that 
the document requires further modifications and study. 
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MEASURING THE RECEPTIVE AND PRODUCTIVE L2 VOCABULARY 
OF THE SLOVAK SECONDARY SCHOOL STUDENTS 

Z. Sucháňová 
Trnava University, Faculty of Education (SLOVAKIA) 

Abstract 
Measuring vocabulary range and assessing the suitability of lexical units have long been the focus of 
studies and discussions among researchers and teachers of English as a foreign language. Awareness 
of the receptive vocabulary allows the teachers to determine whether the students can comprehend 
various texts. In contrast, information about the productive vocabulary size indicates the extent of the 
learners' written or spoken production. The presented paper aims to explore the vocabulary range in the 
two coursebooks of Solutions Series, used as the primary teaching resource in one of the local 
vocational secondary schools. Furthermore, the research intends to examine to what degree the 
identified vocabulary units are reflected in the written production of learners at the B1 CEF level of 
reference. For that purpose, 60 Maturita exam compositions will be examined. The results of the study 
reveal several problems and aid in strengthening vocabulary teaching in Slovak secondary vocational 
schools. 

Keywords: Written production, vocabulary, Maturita exam, CEF levels of reference. 

1 INTRODUCTION  
The process of acquiring vocabulary tends to be affected by numerous aspects related to the 
grammatical properties of words. How complex the process of lexical acquisition becomes depends on 
four components, i.e., a) form (pronunciation and orthographic processing), b) morphological-syntactic 
properties (grammatical patterns, collocations), c) function (frequency, suitability), and d) meaning 
(conceptual, associative), which function as components of Nation's [1] concept of learning burden. 
Information about lexemes is drawn from the mother tongue (L1), another foreign language the learners 
know (L3), or from previous knowledge of the second language (L2).  

Broadening the notion of learning burden, Laufer defines the concept of teachability [2] and argues that 
determining the level of teachability may result in classifying the words as simple or challenging to learn. 
Laufer's taxonomy of components influencing the teachability of a word [ibid.] differs slightly from 
Nation's. It consists of a) form (phonological, graphic, morphological), b) syntactic behavior, c) meaning 
(reference, associative, pragmatic), and d) relationships with other words (paradigmatic and 
syntagmatic).  

However, categorizing in terms of teachability and learning burden is not the only way to classify 
vocabulary relevant to foreign language teaching. A wide range of language learning and language 
teaching research [1, 3] focuses on dividing lexis into active (or productive) and passive (or receptive). 
The distinction between the receptive and productive vocabulary is closely related to the distinction of 
communicative language activities into receptive, i.e., listening and reading activities, and productive, 
i.e., speaking and writing activities. The receptive vocabulary is therefore acquired through listening or 
reading and deciphering the meanings of individual language components. In contrast, productive 
vocabulary is developed through language production in communicative activities focused on speaking 
and writing, thus conveying information [1]. 

The terms receptive and productive are not entirely appropriate because certain productive elements 
function in receptive communication activities and vice versa. Therefore, synonymous terms passive 
(for listening and reading) and active (for speaking and writing) are sometimes used instead of receptive 
and productive [3]. Active or productive vocabulary consists of language components that the learner 
can adequately use when speaking or writing, which corresponds with Nation's theory that productive 
vocabulary is comprised of all the lexical units students can pronounce, write, and use correctly in 
context [ibid.]. On the other hand, passive or receptive vocabulary includes the language items that the 
learner can recognize and understand when reading or listening [ibid.]. Knowledge of a word at the level 
of passive (receptive) vocabulary usually precedes the pupils' ability to use the active word in written or 
spoken production and that the passive vocabulary exceeds active [4]. Passive vocabulary is constituted 
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by active vocabulary, and three other components – lexical units familiar to the learner, low-frequency 
lexical units, and rarely used lexical units [1]. The three groups overlap to some extent.  

In Slovak EFL education, textbooks are the primary source for mediating the target language to learners. 
The textbook determines the selection and implementation of activities in the classroom and influences 
the teaching methods and roles of learners in the classroom [5]. Therefore, the extent and frequency of 
vocabulary distributed in teaching materials affects the vocabulary acquisition of both receptive and 
productive components and impacts the learners' overall language performance, including in national 
school-leaving exams, i.e., Maturita.  

To determine the level of overlap between the vocabulary presented in selected textbooks, namely 
Solutions Pre-Intermediate and Intermediate studied at the secondary level of education corresponding 
with the CEF reference level B1, and the learners' productive vocabulary, two lexical analyzers were 
employed, i.e., Compleat Lexical Tutor and Text Inspector. Text Inspector is an online search tool that 
provides users with statistics on their text, including the number of sentences, tokens, and syllables, and 
calculating the average sentence length. It draws on the English Vocabulary Profile and processes text 
containing up to 10,000 words [6]. By default, the tool assigns the lowest possible reference level to 
lexemes but allows further analysis modification, selecting the appropriate reference level and updating 
the final data [7]. Text Inspector also gives the user complete control over the marking of grammatical 
and lexical units.  
Compleat Lexical Tutor is a web-based set of lexical analysis tools used for teaching and vocabulary 
research [7]. Like Text Inspector, Compleat Lexical Tutor draws on the British National Corpus (BNC) 
and the Contemporary American English Corpus (COCA). The tools enable users to search for 
concordances, word range, and frequency in a text or identify the units of corpora-based studies, such 
as word families, types, and tokens. For the purposes of the study, two tools were employed, i.e., 
VocabProfilers and Range. VocabProfilers categorizes words extracted from input texts by frequency 
and classifies them into bands entitled K-1, which comprises the 1 000 most frequently used words, K-
2, which is constituted by the 2 000 most frequently used words, etc. The tool is capable of categorizing 
words up to the band K-25. Range tool searches for data on a) the frequency of each type of word or 
word formation in the input text set, b) the range of each word-formation across texts, and finally c) sorts, 
regroups, and filters the output according to several criteria. Both tools allow the user to choose the 
measured corpus units, exclude functors and BNC-COCA categories K-1 and K-2 from the generated 
frequency lists.  

2 METHODOLOGY 
Numerous research studies [8,1] emphasize the importance of lexical profiling of foreign language 
learners' text production. Lexical profiles map vocabulary frequency in various texts to increase 
comprehension and improve production in the target language. However, improving the production 
quality presupposes sufficient mastery and knowledge of vocabulary, which directly impacts students' 
language performance. Therefore, the presented research assumes that the vocabulary provided in the 
textbooks will be reflected in the students' written production. As part of the lexical analysis of the 
obtained Maturita essays, the stratification of the lexis according to two criteria was mapped, namely 
the frequency and categorizing the lexis according to the SERR reference levels.  

Frequency analysis was performed through the VocabProfilers tool, part of the Compleat Lexical Tutor, 
automatically sorting identified lexical units by frequency. Analyses of the written production were 
performed on two sets of Maturita essays, differing in assigned topics and the year of submission. The 
obtained data were tabulated and confronted with the vocabulary ranges expected at the respective 
reference levels defined by Milton and Donzelli [9]. The tables show frequency values exceeding the 1 
percent frequency limit. Information on low-frequency words and unclassified vocabulary, including 
examples, is part of the analysis. Correlations between the frequency of lexemes and their classification 
according to the CEF reference levels are shown in the figures. A brief analysis of rarely recurring 
lexemes, usually at reference levels C1 and C2, is also provided. These often corresponded mainly with 
the lexis included among the lower frequency categories of BNC and COCA corpora. 

Moreover, the research sample includes text corpora composed of texts drawn from a series of 
textbooks and workbooks at the reference level B1. The national curriculum sets the educational 
standard for vocational schools at the reference level B1. Performance was measured through lexical 
analysis of 60 Maturita essays obtained from the local Secondary Vocational School of Transport in the 
school years 2017/18 (30 essays) and 2018/19 (30 essays), which were the last years with the Matura 
examination before the outbreak of the COVID-19 pandemic. The sample of essays was randomly 
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selected since, in the school year 2017/2018, 89 students completed secondary education, and in the 
following school year 2018/2019, 84 students completed their studies. Students worked with two 
textbooks and workbooks of the second edition of the Solutions series (Pre-Intermediate and 
Intermediate) during the four-year study. 

In 2018, the Maturita tasks focused on the topic of Education. The B1 level assignment required students 
to write a letter to convince a friend of the benefits of learning foreign languages. In the school year 
2019, the Maturita exam tasks for writing were focused on sports. Students were assigned to write an 
informal letter about sports, sports activities available locally, and Slovakia's best athletes. The obtained 
written production was digitalized and proofread before being measured by the online lexical analyzers. 

3 RESULTS 
Foreign language vocabulary research emphasizes the potential relationship between vocabulary 
knowledge and the ability to read, write and listen in the target language. The presented research 
focused on the textual content of selected textbooks, which aimed to develop students' lexicons, reading 
skills, e.g., in intensive (and extensive) reading as a source of lexis perceived in context and aided in 
developing writing skills. Our research examines the scope and frequency of the lexicon in selected, 
analyzed texts and their categorization based on belonging to the various reference levels as 
characterized by the Common European Framework of Reference.  

VocabProfilers and Range tools of the Compleat Lexical Tutor and Text Inspector analyzers were 
chosen to analyze large sets of texts. The essay vocabulary was classified into word families, types, 
and tokens and classified according to the criteria of frequency analysis into bands corresponding to the 
corpus data in BNC_COCA via the VocabProfilers program. Vocabulary lists were generated in RANGE 
and further explored in relation to the reference levels in the Text Inspector. 

3.1 Lexical analysis of selected coursebooks at the reference level B1 
Based on the information provided by the English teachers at the Secondary Vocational School of 
Transport, the research sample includes texts extracted from the second edition of the Solutions 
textbooks at the levels Pre-Intermediate and Intermediate, used by the students of the school. Oxford 
University Press launched both Solutions textbooks in 2013. The textbook syllabus is divided into ten 
chapters and further divided into seven subchapters entitled Vocabulary and Listening, Grammar 1, 
Culture, Grammar 2, Reading, Everyday English, and Writing. The textbook also provides extra 
materials to strengthen the linguistic aspect of teaching (Grammar Reference, Vocabulary Builder). The 
texts are located in the workbook's Culture, Reading, and Get Ready for Your Exam sections.  

Table 1. Vocabulary layering of the Solutions B1 textbooks according to BNC_COCA. 

Freq. 
Word Families (%) Types (%) Tokens (%) 

Cumul. token 
Level (%) 

K-1 : 807 (39.8) 1650 (42.66) 1650 (42.7) 42.7 

K-2 : 549 (27.1) 805 (20.81) 805 (20.8) 63.5 

K-3 : 280 (13.8) 359 (9.28) 359 (9.3) 72.8 

K-4 : 132 (6.5) 143 (3.70) 143 (3.7) 76.5 

K-5 : 86 (4.2) 98 (2.53) 98 (2.5) 79.0 

K-6 : 47 (2.3) 51 (1.32) 51 (1.3) 80.3 

K-7 : 22 (1.1) 25 (0.65) 25 (0.6) 80.9 

K-8 : 31 (1.5) 31 (0.80) 31 (0.8) 81.7 

The research sample at the B1 reference level consisted of 98 texts focused on the topics of 
corresponding Maturita tasks, i.e., education (2018) and sports (2019). The vocabulary contained in 
selected texts and compared with frequency data based on BNC and COCA corpora via the 
VocabProfilers program is tabulated in Table 1. The program identified 25,670 tokens, 2,026 different 
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word families, and 3,868 types. Out of the total number of words, 914 proper nouns (3.56% of the text) 
were affected by the automatic reclassification to the unclassified category. 

The majority of the vocabulary in the selected texts was classified into the bands K-1, K-2, and K-3. 
However, all the bands, except for K-21, K-24, and K-25, were represented. Low-frequency vocabulary 
from categories K-15 to K-25 included lexemes such as deejay, kart, longhand, steerage (K-15), 
patisserie, rancour (K-17), bling, standpipe, telekinesis (K-19), chocolatier, velocipede (K-22), or wale 
(K-20). 

The occurrence of unclassified lexemes can also be considered significant since 627 types were 
classified into the band. The category was mainly comprised of anthroponyms, geonyms, misspellings 
that arose in the process of digitization, lexemes with diacritical marks (café, fiancé, Pelé, etc.), and 
abbreviations (BBC, USA, CD, etc.). The results obtained by profiling texts via the VocabProfilers and 
RANGE tools were further verified, and the vocabulary was classified into reference levels in the Text 
Inspector program (see Figure 1). 

 
Figure 1. Vocabulary stratification of textbooks at the B1 reference level. 

The Text Inspector analysis of the texts shows that most of the identified vocabulary belonged in the 
unclassified category, i.e., among words without the assigned CEF reference level. The unclassified 
category exceeded the most numerously represented category A1 by 4.14%. The lexis was relatively 
evenly represented across the categories A1 to B1 (on average 20%), and the decrease was recorded 
only in the lexis of the advanced level B2 (approx. 11%) and expert levels C1 and C2 (approx. 2%). 

3.2 Lexical analysis of students' written production at the reference level B1 
The research sample of students' text production consisted of 60 essays, written as part of the Maturita 
exam in 2018 (30 texts) and 2019 (30 texts). The RANGE analysis of the sample texts written in 2018 
yielded a count of 7,594 tokens, condensed into approximately 496 word families and 812 types. In 
comparison, the sample of 30 texts written in 2019 consisted of only 6,728 tokens with 503 identified 
word families and 913 types.  

While the generally assumed vocabulary range at the reference level B1 is 3,000 words [9, 10, 11], the 
classification of words to BNC_COCA bands performed in the VocabProfilers tool indicates that the first 
sample contains predominantly vocabulary ranging from K-1 to K-5 (82%) bands and only minimal (less 
than 1%) representation in categories K-6, K-7, K-8, K-12 and K-20 (a total of 11 word-families, i.e., 
0.9%). The program placed 132 types in the unclassified category. 

VocabProfilers analysis of the second sample distributed the majority of the vocabulary among the K1 
to K-6 bands. The less frequently occurring vocabulary, classified in bands K-7, K-8, K-9, K-10, K-11, 
K-14, K-16, K-18, K-19, K-22, and K-25, was represented by at most 4 word families per band (a total 
of 18 word families, i.e., 1.6%). Two hundred forty-two types (341 tokens) remained unclassified. Bands 
K-1 to K-3 contained the majority of identified word families. In both examined text samples, the most 

19,5 19,27

22,5

10,95

2,63
1,5

23,64

0

5

10

15

20

25

A1 A2 B1 B2 C1 C2 Unclassified

Solutions (types in %)

4824



 

 

numerously represented band was K-1, which in both cases contained almost the same number of word 
families. The distribution of vocabulary among the bands, which contain the vocabulary exceeding the 
one percent of occurrence limit, is shown in table 2. 

Table 2. Stratification of lexical units in text production at level B1. 

 B1 Education x bnc_coca B1 Sport x bnc_coca 
Freq. Word 

Families (%) Types (%) Tokens 
(%) 

Cumul. token Word 
Families (%) Types (%) Tokens 

(%) 
Cumul. token 

Level (%) (%) 
K-1 : 326 (65.7) 485 (59.73) 499 (60.3) 60.3 323 (64.2) 465 (50.93) 508 (53.0) 53.0 
K-2 : 106 (21.4) 124 (15.27) 125 (15.1) 75.4 97 (19.3) 114 (12.49) 115 (12.0) 65.0 
K-3 : 27 (5.4) 31 (3.82) 31 (3.7) 79.1 34 (6.8) 38 (4.16) 38 (4.0) 69.0 
K-4 : 15 (3.0) 16 (1.97) 16 (1.9) 81.0 13 (2.6) 14 (1.53) 14 (1.5) 70.5 
K-5 : 11 (2.2) 12 (1.48) 12 (1.4) 82.4 13 (2.6) 14 (1.53) 15 (1.6) 72.1 

K-6 : 4 (0.8) 4 (0.49) 4 (0.5) 82.9 5 (1.0) 5 (0.55) 5 (0.5) 72.6 

Among the low-frequency vocabulary, several types ranging from categories K-11 to K-25 in both 
examined samples were selected for a more detailed analysis. The last measured band (K-25) included 
one type of NHL, an acronym for the overseas National Hockey League. Since the type was found in 
texts providing an overview of Slovak sports and descriptions of popular sports, it appeared across texts 
in 9 tokens. The type bruin (K-21) functioned as part of the hockey club name Boston Bruins. Other 
hockey-related vocabulary included puck (K-14) and hockey (K-18), the latter of which appeared across 
texts as 56 tokens. In association with the sports-related task, biathlon (K-19), aikido (K-18), and tink 
(K-16) types were also classified. Type tink was initially used as part of the compound proper noun 
Tinkoff-Saxo, which was transcribed from the original text with the requisite hyphen. However, the 
VocabProfilers tool tends to separate and classify hyphenated lexemes as their parts. In the text 
production focused on the education-related task, the least frequent type was the verb of Latin origin 
demotivate (K-20), which in the mother tongue functions with the same word-formation basis (and 
formant). 

As part of the sports-related Maturita task, the presentation of a successful Slovak athlete resulted in 
the increase in unclassified types (242 types, 341 tokens), which included anthroponyms (Golonka, 
Vlhová, Valko, Hossa, etc.), geonyms (Australia, Monaco, Canada, Trnava, and others), and 
misspellings (habbith, foreighn, hikeing, medal, regulerly and others). 

Texts produced with the focus on an education-related Maturita task also included anthroponyms and 
misspellings. Since the task was to provide a penfriend with a recommendation to study foreign 
languages, unclassified types (and tokens) included means that reflect this fact, such as the names of 
foreign language platforms (Duolingo, Linguo), or misspellings (subtittles and dubbing), 

The Text Inspector analysis of both samples at the reference level B1 distributes the types across 
reference levels A1 – C2 and into the unclassified category. The Text Inspector identified slightly higher 
numbers of types in the analyzed texts, namely 814 types in the education-related texts and 939 types 
in the sports-related texts. The numbers of tokens coincided with the previous analysis of the lexical 
profiles via VocabProfilers.  
Figure 2 shows that the vocabulary of both text samples is distributed mainly between reference levels 
A1, A2, and unclassified. Regarding the sample from 2019 (Sports), the number of types categorized 
as unclassified exceeds the number of types at the A1 level by 7% (67 types). The lexis assigned to the 
target reference level B1 is represented in both samples by the average of only 13% of the total text 
coverage (232 types). In line with the initial assumptions, the least represented vocabulary was classified 
in the advanced reference level B2 (on average 4.4%, 78 types) and expert levels C1 (1.03%, 18 types) 
and C2 (0.4%, 8 types) because the students' exposure to the vocabulary of said categories was 
minimal. 
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Figure 2. Vocabulary stratification of text production at the reference level B1. 

The sports-related vocabulary categorized as the unclassified by the Text Inspector closely 
corresponded to the unclassified lexemes identified by the VocabProfilers tool. The groupings of the 
lexemes were comparable in both samples, excepting the inclusion of several less common sports 
(airsoft, aikido, biathlon, hiking, etc.) by the Text Inspector. On the other hand, the VocabProfilers 
analysis distributed the aforementioned lexemes among the K-bands with less frequent vocabulary. The 
lexis of expert levels contained mostly types with a similar form in the mother tongue, e.g., bronze (C1), 
mentality (C1), charismatic (C2), rally (C2), and tragically (C2). 

The education-related texts yielded 204 unclassified types, representing 25% of the total lexical 
coverage. Similar to VocabProfilers results, the content of the Unclassified category determined by the 
Text Inspector contained predominantly erroneously spelled forms and anthroponyms. Exceptions were, 
for example, uncategorized nouns academy, articulation, aviation, buddy, genre and translator, 
adjectives everyday, focused, hardworking and incoming, pronoun others, verb demotivates, and adverb 
anytime, which together represented 6% of the category. Less frequent lexemes also included lexemes 
with a similar base form in the mother tongue, such as sphere (C2), serial (C2), gestures (C2). 

4 CONCLUSIONS 
The main aim of the presented research was to analyze vocabulary in the selected samples of texts 
contained in two textbooks of the Solutions series used in ELT classes of one of the local secondary 
schools. To profile the vocabulary of both resources, the lexical analysis was performed in online 
software tools Range, VocabProfilers, and Text Inspector, which primarily measured the occurrences of 
various corpus units and classified the vocabulary according to two criteria, namely frequency and the 
assignation to the CEF reference levels. 

The analysis of Solutions series textbooks at the reference level B1 shows that most of the presented 
vocabulary is stratified into categories K-1 to K-3, which account for more than 70 percent text coverage. 
Reference level B1 is considered the threshold level of language comprehension and, according to 
Milton and Donzelli [9], it is represented by the productive vocabulary range of approximately 3,000 
lemmatized words. Both textbooks ensure that the new vocabulary recurs with sufficient frequency, 
allowing students to master the target lexicon. Based on the data shown in Figure 1, it can be concluded 
that the majority of the lexis accumulated evenly between categories A1 to B1, thus confirming that the 
selected lexis corresponds to the reference levels of the examined textbooks. However, the research 
yielded one surprising finding, i.e., the number of unclassified lexemes exceeded the second most 
represented category A1 by more than 4 percent. 

At the reference level B1, the selected sample of students' text production, written as part of the Maturita 
exams in 2018 and 2019, was examined. According to Milton and Donzelli [9], the expected vocabulary 
range at the CEF reference level B1 should reach 3 000 lemmatized words, which is reflected in the 
stratification of lexis in the sample from 2018 (Table 2). The sample from 2019 shows the accumulation 
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of lexicon mainly in the first two BNC_COCA bands K-1 and K-2, which provide a text coverage of 
approximately 65 percent. Similar results were obtained through the Text Inspector tool (Figure 2), which 
classified the majority of the lexis into reference levels A1 (34% and 25%), and A2 (20% and 17%), as 
well as into the strongly represented unclassified category (25 and 35%). The target lexis at the 
reference level B1 was represented only by 12 to 14 percent of the identified vocabulary. 
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Abstract 
This study explores the imaginaries and expectations around the creative profession from the 
perspective of university students. It is a qualitative exploratory case study, based on an open 
questionnaire answered by 273 people currently studying for a Bachelor’s Degree in Communication or 
a Bachelor’s Degree in Design at the Universitat Oberta de Catalunya (UOC). Through a thematic 
analysis of the data collected, in this communication we address and discuss three major issues: the 
beliefs, values and perceptions of students about what creativity is; their expectations about creative 
work; and their knowledge and concerns about working conditions in the creative industries. 

Keywords: Higher education, creativity, professional imaginaries, skills, employability, creative 
industries. 

1 INTRODUCTION 
In today's global economy there is an overriding demand for creativity. Often referred to as an engine of 
economic growth, the ‘creative person’ plays a prominent role in almost all professional fields, while 
creativity frequently appears as a highly-required skill to succeed in the labour market. This is especially 
relevant within the framework of creative industries, where creativity is understood as the raw material 
of professional activity. 

Meanwhile, different studies have drawn attention to the predominance of a celebrative representation 
of creative workers, suggesting that the notion of creativity has become a kind of moral imperative that 
cuts across the contemporary imaginary of advanced economies  (Osborne, 2003 [1]; Gregg, 2009[2]; 
Lee, 2016[3]; Shade and Jacobson, 2015[4]). Moreover, many have pointed out that the proliferation of 
discourses and policies that uncritically praise creativity as a resource for individual progress and self-
realisation has contributed to the increase of work precariousness within creative industries (Arvidsson 
et al, 2010[5]; Gill 2016[6]; McRobbie, 2016[7]; Creus et al, 2020 [8]). 

This context poses significant challenges for higher education. On the one hand, the university is 
expected to provide the skills needed by new generations of creative professionals to make decisive 
contributions in a VUCA world where digitalisation, artificial intelligence, and virtualisation are just a few 
of the many challenges posed by today's labour environment. On the other hand, it is also expected that 
universities go beyond their training and employability vocation, contributing to generating critical 
debates, policies and practices that promote social value, sustainability, and ethical uses of professional 
knowledge Ashton and Noonan, 2016[9]). 

In that context, while there are many studies that analyse how the dynamics, environments and working 
conditions in the creative industries have evolved, much less research has been done on the 
imaginaries, expectations and desires regarding the profession of those who are being trained to work 
in this field. 

Looking to contribute to fill this gap, this study explores the discourses and stories around the creative 
profession from the perspective of university students, addressing and discussing three major issues: 
the beliefs, values and perceptions of students about what creativity is; their expectations about creative 
work; and their knowledge and concerns about working conditions in the creative industries.  

This study is part of the funded research project Narrative Cultures: Digital Storytelling, Social Action 
and Public Creation (reference:RTI2018-098417-B-I00) whose main purpose is to address the essential 
role that stories have acquired in contemporary society, including in education and in the construction 
of professional identities.  
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2 METHOD AND CONTEXT 
The main aim of this study is to explore the imaginaries of university students around the creative 
profession. As Pintos (2005)[10] stated, we understand social imaginaries as socially constructed 
schemes that allow us to perceive, explain and interact with what each social system considers as 
reality. Thus, from a constructionist perspective (Burr, 2003[11]), we assume that higher education and 
training, among other multiple actors, processes and social interactions, have a significant role in 
shaping how creativity and creative professions are socially understood (Pichardo et al, 2007[12]).   

To this end, the proposed methodological design is an exploratory case study [Eisenhardt, 1989[13]; 
Stake, 1995[14]; Yin, 2009[15]). It is widely accepted that case study is an appropriate method to explore 
complex issues - such as creativity and imaginaries - as it allows a deep and enriched understanding of 
the dynamics of a singular setting based on the analytical exploration of its empirical context. The 
empirical context in our case is a Bachelor’s Degree in Communication and a Bachelor’s Degree in 
Digital Design, both currently offered by the Universitat Oberta de Catalunya.  

The Universitat Oberta de Catalunya (UOC) is a Spanish fully-virtual university that has at present more 
that 77,500 students in 142 countries. The instructional design of all UOC study programmes follows a 
‘learn by doing’ pedagogical model, based on continuous assessment practices of students carried out 
progressively throughout the academic year. These practices or activities are designed-inspired by the 
principles of Challenge Based Learning (Gallagher and Savage, 2020[16]), an approach that seeks to 
involve students in solving problems and face authentic challenges linked to the professional context of 
their training field. 

It is also relevant to mention that, since its creation, our university has mostly had Batchelor’s students 
over 25 years of age who frequently combine training with work and family responsibilities, many of 
them even already professionals in the field of their degrees. This characteristic has been changing in 
recent years, with the expansion and standardization of online learning, which has resulted in the 
progressive incorporation of younger students who choose the virtual learning model as their first 
training option, regardless of their professional or family situation. This aspect is important since it 
explains the greater diversity of the profiles of students covered by this study: students who have very 
different levels of professional experience and knowledge of the work environment of the creative 
industries and, therefore, potentially different expectations and imaginaries about the profession. 

The two Bachelor’s Degrees selected for our study are a Bachelor’s Degree in Communication which 
offers four areas of specialization (audiovisual communication, corporate communication, advertising, 
journalism) and a Bachelor’s Degree in Digital Design which trains professionals in different design 
specializations (graphic, web, UX, among other profiles). The selection of these two Degrees basically 
responds to three criteria: their close connection to the professional field of creativity; the volume of 
students enrolled (more than 2,000 students in each grade); and the fact that both Degrees incorporate 
specific subjects related to the development of creative competence in their study plan. 

As the main instrument of data collection we use an online survey based mostly on open questions sent 
to all students enrolled at one or both Degrees. The decision to apply a survey (an instrument most 
frequently used in quantitative studies) from a qualitative approach responds to a dual purpose: 1) to 
ensure the breadth of the sample by achieving a higher number of responses than we could get with 
more personalized techniques (such as interviews or discussion groups); 2) to enhance the richness 
and diversity of the data collected through a qualitative questionnaire that seeks to capture the 
complexity and nuances of students’ answers. In this sense it should be noted that, as Jansen (2012)[17] 
points out, qualitative surveys do not aim to establish frequencies, averages or other parameters, but 
rather to determine the diversity of some topic of interest within a given population, identifying variations 
and emerging issues that are significant in relation to the investigated topic. 

Following this idea, our questionnaire addresses three main issues structured in three blocks of 
questions: The first one aimed at knowing the beliefs, values and imaginaries of the students about what 
creativity is. The second block of questions is related to their expectations and beliefs around the 
practice of creativity in creative work. The third and final block focuses on what they know, imagine or 
expect in relation to career opportunities and working conditions in the creative industries. As a whole, 
the questionnaire incorporates 18 open questions, in addition to a first section dedicated to collecting 
data on the profile of the respondents. 

As a result of the process of data collection, we obtained 273 responses to the questionnaire, which 
corresponds to 7% of the total number of students surveyed. The collected data was analysed using a 
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thematic structure - following a grounded theory approach - based on affinity diagrams created through 
a process of data categorization and the identification of patterns. 

3 EMERGENT RESULTS AND AXES OF ANALYSIS 
In this final section we share and comment on some axes of analysis resulting from a first cross-sectional 
reading of the data collected. These axes will be discussed and developed in a complete version of this 
paper, which is currently under preparation. 

Axis 1: Creativity as an emotional narrative. A first aspect that draws attention to the way students define 
creativity is the predominance of expressions linked to emotional or subjective dimensions. Terms such 
as intuition, impulsiveness, mood, daring, passion or magic frequently emerge to answer the question, 
What is creativity for you? This could be an interesting focus of analysis, especially taking into account 
the historic impact of Cartesian perspectives on education (including university training) that traditionally 
relegate emotions to a marginal place. In students' narrative, however, creativity is rarely connected to 
cognitive, applied or practical dimensions of creative activity, although these aspects slowly start to 
appear when they talk about the ‘profile’ or the ‘skills’ of a creative person.  

Axis 2: Creativity as a virtuous narrative. Our data also seems to confirm a celebratory vision of creative 
personalities, something that several previous studies already pointed out. Thus, when asked about the 
characteristics of a creative person, narratives tinged with heroism and virtuosity emerge. Intelligent, 
innovative, pioneering, versatile, dreamer, tolerant, hard-working, courageous or generous are just 
some of the many adjectives that students use to define a ‘creative person’, terms that reinforce an 
idealized vision of creativity as a ‘land of the virtuous’. It is also interesting to note that many responses 
connect with the mythical idea of the 'genius' as a divergent character (disorderly, distracted, dispersed, 
eccentric, visionary, unstable are stated by students as major characteristics of a creative person). In 
this same vein, it is plain to see that the idea of creativity as an individual and personal skill continues 
to predominate (many students describe creativity as a gift, a personal virtue or something innate ...) 
although the importance of context and the collective dimension of creative work is also mentioned. 

Axis 3: Creativity as a game-changer narrative. Another strong idea that comes out in the responses is 
the connection between creativity and concepts such as change, innovation or progress. Many students 
refer to the idea that creativity serves fundamentally to 'solve problems' and 'improve people's lives' or 
promote ‘change’ and ‘social improvement’. On the other hand, associations with concepts such as 
industry, productivity, sales or economic benefits also appear, but with much less intensity. This idea of 
change or progress is also perceived on a personal level, when students tell us about how they see their 
future in the profession. Many point to the possibility of making a place in the professional world 'being 
their own boss', valuing their own creative talents. In this sense, there seems to be a certain idealization 
of the idea of self-employment as a space for creative and professional freedom. This is something that 
could surely be further analyzed to unravel the specific cultural and economic mechanisms that help to 
reproduce and maintain a celebrative image of the creative profession. 

Axis 4: Creativity as a narrative of resignation. Regarding professional practice and work contexts, the 
data collected points to many interesting and, in some ways, contradictory aspects. On the one hand, a 
romanticized vision of work contexts and labour practices is clear through words such as flexibility, fun, 
experimentation, dynamism, freedom, fluidity, connectedness or collaboration. Focusing on the 
workplace, many describe spacious, flexible, informal or fun spaces, while the vision of delocalized work 
environments (co-working offices, tele-working, and so on) gains more and more prominence in the 
expectations of students. However, less ‘idyllic’ visions also emerge. Many of them talk about rigidity, 
hierarchy, pressure, high demand or competitiveness when envisioning their future labour environment. 
They also mention job insecurity and precariousness as a path from which they can hardly escape on 
their journey to success in the creative industry. Many see themselves starting a creative career working 
on low salaries with unstable working  conditions in small companies, or being self-employed.   

Axis 5: Creativity as an aspirational narrative. However, such a pessimistic perspective runs side-by-
side with the idea that creative professions bring personal and professional satisfaction, which students 
do not relate to economic benefits but to the emotional satisfaction of creative practice (an inspiring, 
motivating, exciting or challenging job). In that respect it is interesting to note that even when asked 
about the most negative aspects of creative work, the emotional dimension also dominates, through 
ideas such as personal insecurity, frustration, lack of inspiration or lack of creative freedom, all 
mentioned by the students as potential sources of dissatisfaction. In this sense, one of the aspects that 
appears as an important claim by students is the low recognition that creative talent has in the profession 
and in society in general. As a result, they do not refer only to the importance that creative work may 
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have in the framework of an industry that needs it, but also to how creativity is valued in terms of 
authorship and creation. Thus they use expressions such as lack of recognition, professional intrusion 
or devaluation to refer to how the industry ends up making creative talent invisible under its products 
and its benefits. 

REFERENCES 
[1] T. Osborne, “Against 'creativity': A philistine rant.” Economy and Society. 32, 2003. 

[2] M. Gregg, “Learning to (love) labour: production cultures and the affective turn”. Communication 
and Critical Cultural Studies 6: 209–214, 2009. 

[3] D. Lee, “Networks, Cultural Capital and Creative Labour in the British Independent Television 
Industry”. Media, Culture & Society 33(4): 549–565, 2011. 

[4] L.R Shade, J. Jacobson, “Hungry for the job: gender, unpaid internships, and the creative 
industries”. The Sociological Review 63: 188–205, 2015. 

[5] A. Arvidsson, G. Malossi, S. Naro, “Passionate Work? Labour Conditions in the Milan Fashion 
Industry”. Journal for Cultural Research 14(3): 295–309, 2010. 

[6] R. Gill, “Breaking the silence: the hidden injuries of neo-liberal academia”. Feministische Studien 
34: 39–55, 2016. 

[7] A. McRobbie, Be Creative: Making a Living in the New Culture Industries. Cambridge, UK: Polity, 
2016. 

[8] A. Creus, J. Clares-Gavilán, J. Sánchez-Navarro, “What’s your game? Passion and precariousness 
in the digital game industry from a gameworker’s perspective. Creative Industries Journal, 13:3, 
196-213, 2020. 

[9] D. Ashton, C. Noonan, Cultural Work and Higher Education. New York: Palgrave Macmillan, 2016. 

[10] J.L. Pintos, “Comunicación, construcción de la realidad e imaginarios sociales”. Utopìa y Praxis 
Latinoamericana, 10(29), 37-65, 2005.  

[11] V Burr, Social Constructionism (2nd ed.). New York: Routledge, 2003. 

[12] M.C. Pichardo, A.B. García, J. De la Fuente, F. Justicia, “El estudio de las expectativas en la 
universidad: análisis de trabajos empíricos y futuras líneas de investigación”. Revista electrónica 
de investigación educativa, 9(1), 1-16, 2007.  

[13] K. Eisenhardt, “Building theories from case study research”. Academy of Management Review 
14(4): 532–550, 1989. 

[14] R. Stake, The Art of Case Study Research. Thousand Oaks, CA.: Sage, 1995. 

[15] R. Yin, Case Study Research: Design and Methods. 4th ed. Los Angeles, CA: Sage, 2009. 

[16] S.E. Gallagher, T. Savage, “Challenge-based learning in higher education: an exploratory literature 
review”, Teaching in Higher Education, DOI: 10.1080/13562517.2020.1863354, 2020. 

[17] H. Jansen, “La lógica de la investigación por encuesta cualitativa y su posición en el campo de los 
métodos de investigación social”. Paradigmas, 4, 39-72, 2012. 

4831



 

 

EMPOWERING YOUNG PEOPLE WITH VISUAL IMPAIRMENTS TO 
BECOME ACTIVE AGENTS FOR SOCIAL INCLUSION: THE CASE OF 

THE ADD@ME PROJECT 

Vassilios Argyropoulos1, Vanessa Cascio2, Anca David3, Dorothea Elek4, 
Francisco Hurtado Martínez5, Anna Lemanczyk6 

1University of Thessaly (GREECE) 
2Unione Italiana Ciechi ed Ipovedenti Sezione Provinciale di Firenze (ITALY) 

3Visually Impaired Education and Work Support International AISBL (BELGIUM) 
4Ofensiva Tinerilor Asociația (ROMANIA) 

5Fundacion Docete Omnes (SPAIN) 
6Polski Zwiazek Niewidomych (POLAND) 

Abstract 
The present paper refers to an Erasmus+ project entitled “Ambassadors of Diversity and non-
Discrimination @ new Methods in non-formal Education” (ADD@ME), which aims to provide 
opportunities to people with visual impairments to take the lead and become active agents or 
ambassadors of their rights at all levels of everyday life. The main objective of ADD@ME is to develop 
or consolidate skills in youth with visual impairments which include public speaking, self-advocacy, 
communication and interpersonal skills, presentation skills, team work, leadership and networking.  

The innovative character of this project lies in the development of a tailor-made blended training 
programme and a set of digital adapted tools which will be used and exploited by youth with visual 
impairments themselves in order to empower and enhance self-confidence, spirit of initiative and self-
esteem of young people with visual impairment, fostering and enhancing social inclusion. The authors 
present and describe in this paper the following: a. the structure of the innovative blended training 
programme based on adapted non-formal learning methods, b. the content of the blended training 
programme, and c. the design of the implementation phase. 

Keywords: Disability, visual impairment, social inclusion, innovative practices, youth, blended training 
programme. 

1 INTRODUCTION  
People with disabilities very often are treated as people with weaknesses without recognizing their 
potential and significant contribution to society. The third EU Youth Goals [1] states that 1/3 of young 
people in Europe are at risk of social exclusion. People with disabilities are included in this category and 
often end up as victims of indirect discrimination. The UN Convention on the Rights of Persons with 
Disabilities recognizes that many components of disability stem from the interaction between persons 
with impairments and attitudinal and environmental barriers that hinders their full and effective 
participation in society on an equal basis with others. According to the UN Convention on the Rights of 
Persons with Disabilities [2], it seems that in many cases the values of equity, empowerment, and 
emancipation do not apply for all including those people who have disabilities.  

For example, it has been highlighted that in typical schools, children with disabilities do not receive 
appropriate instruction in order to: a. actively participate in learning, b. have full access to the general 
core curriculum, and c. acquire social skills [3]. Despite the progress achieved in the context of “a school 
for All”, the shift in perceptions is rather slow [4]. Even nowadays, equal opportunities constitute a big 
issue and students quite often face discrimination and exclusion, because of many inconsistencies 
between theoretical models, legislation, and practice [5]. 

In specific, people with visual impairments are often seen as people with fewer opportunities, they are 
often characterized as minority groups and as a result in many cases they are isolated in a seemingly 
inclusive society. The needs of the global population of people with visual impairment may fall under 
common categories and needs (such as the need to develop social skills and establish relationships, 
the usage of assistive technology, the desire for normalcy or/and the need to confront successfully all 
type of barriers) [6], but at the same time, people with vision impairments and blindness comprise a 
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highly heterogeneous group with a wide range of educational, developmental, and physical abilities and 
needs, which require specialized support and services [7], [8], [9], [10]. 

The present paper – as mentioned in the abstract - refers to an Erasmus+ project entitled “Ambassadors 
of Diversity and non-Discrimination @ new Methods in non-formal Education” (ADD@ME, 
www.ambassadorsofdiversity.eu) which acknowledges the need to tackle the above-mentioned 
challenges by providing opportunities to people with visual impairments to take the lead and become 
active agents or ambassadors of their rights at all levels of everyday life. The project consortium consists 
of the following organizations: Unione Italiana Ciechi ed Ipovedenti Firenze (coordinator, Italy), 
Fundación Docete Omnes (Spain), Views International (Belgium), Polish Association for the Blind 
(Poland), Ofensiva Tinerilor Asociatia (Romania), and University of Thessaly (Greece).  

The main objective of the ADD@ME project is to develop or consolidate skills in youth with visual 
impairments in order to foster their social inclusion and active participation in their local communities. 
Skills relevant to public speaking, self-advocacy, communication, team work, leadership and networking 
are going to be developed through non-formal learning methods. Then, they are going to be exploited 
in awareness-raising events on visual impairment which are going to be organized and led by youth with 
visual impairments in their local community in order to make their community aware of diversity and 
disability issues.  

The innovative character of this project lies in the development of a tailor made blended training 
programme (i.e. Intellectual Output 1, IO1) and a set of digital adapted tools (i.e. the second and the 
third intellectual outputs created by the project consortium, IO2 & IO3) which will be used and exploited 
by youth with visual impairments themselves in order to take the initiative, empowering their self-esteem 
and promote social inclusion inviting youth without visual impairments to participate in awareness-raising 
events.  

The first intellectual output (i. e. IO1), aims at the development of an innovative blended training 
programme based on adapted non-formal learning methods in order to empower and consolidate self-
confidence and interpersonal skills in youngsters with visual impairments. The overarching aim of this 
product is to support and effectively prepare youngsters with visual impairments to become active 
citizens and participate actively in the society as Ambassadors of Diversity and non-Discrimination, 
promoting their own social inclusion at EU level.  

The second intellectual output (IO2) aims at the development of a mobile toolkit for youngsters with 
visual impairments. This digital tool will contain non-formal learning methods such as icebreakers, role 
plays, theatre exercises, team games, human library methods, etc. to make local community aware of 
how to interact with people with visual impairments, how to guide a person with visual impairments, how 
to recognize objects using other senses than sight, how a person with low vision can see or how can 
she/he effectively use her/his residual sight, and so on. 

The third Intellectual Output (IO3), refers to an online trivial game which will be available through a 
WebApp, based on quiz games. The aim of this tool is to provide visually impaired youngsters with a 
new, digital, and playful tool so they can use it to lead awareness raising workshops on diversity and 
disability (with a focus on visual impairment) for their local community. 

The authors of the present paper describe in detail the method and the development of the tailormade 
blended training programme which constitutes the first Intellectual Output of the ADD@ME project (IO1). 
It aimed at empowering and boosting self-confidence of youngsters with visual impairments to become 
active citizens, agents of solidarity and participate actively in the society as Ambassadors of Diversity 
and non-Discrimination, promoting- as mentioned above - social inclusion of visually impaired people at 
EU level. Hence, the following sections refer to the method adopted and the results regarding the first 
Intellectual Output (IO1).  

2 METHODOLOGY 
The methodology which was adopted for IO1 followed the stages of a project life cycle [11]. Three 
discrete phases were designed and set up. The first phase refers to planning or preparing processes. 
The project coordinator suggested all the work which was needed to be done regarding the division of 
the ADD@ME blended training programme and all members of the project consortium reached an 
agreement regarding this matter. In specific, each partner was in charge of a module enriched with 
workshops and energizers as well as for a podcast relevant to the content of the modules in question (i. 
e. structure of the innovative blended training programme). The second phase was dedicated to the 
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implementation or execution activities. During this phase each project partner developed the module 
which was entitled to work out in conjunction with a podcast (i.e. e-module) which was based on the 
content of the module. Finally, a review process was applied amongst the project partners increasing 
content clarity, simplicity, and accessibility. The third phase was the finalization stage during which 
amendments took place based on participants’ and professionals’ feedback throughout joint training 
events and local training (i. e. implementation and exploitation phase). Table 1, depicts tasks and 
activities linked to the phases as described above. 

Table 1. The structure of IO1: framework and phases 

Phases Description 

Planning 

● Division of the ADD@ME Blended Training Programme in face-to-face modules for the 
Training Handbook 

● E-modules will be developed and considered as audio podcasts.  
● Allocation of modules among partners 
● Set up template for identification of each modules’ learning outcomes 
● Set up template for the Training Handbook structure and template for the module’s structure 

Implementation 

● Identification of learning outcomes for each module 
● Content development for modules (Training Handbook & e-modules) 
● Audio recording of e-modules in English 
● Development of adapted methods and tools for participants with visual impairments 

(tactile drawings, 3D materials, braille and large print handouts, etc) 
● Peer review process for both printed and aural modules 
● International testing of IO1 during a Joint Staff Training (training event)  

Finalization 

● Finalization of the Training handbook modules (including adapted methods/tools for 
participants with visual impairments) according to feedbacks received throughout the 
Joint Staff Training Event and Local Trainings 

● Translation of whole ADD@ME Blended Training Programme in all partner languages 
and proofreading 

● Audio recording of finalized e-modules in partner languages 
● Online publication of ADD@ME blended Training Programme in all partner languages 

The structure of the blended training programme was based on adapted non-formal learning methods 
and aimed to combine theory and practice, resulting in hands-on experience; that is to say, the training 
manual included theoretical information with practical examples.  

3 RESULTS 
The modules of the ADD@ME blended training programme are considered as complementary sources 
which converged to an enriched resource in order to empower and boost self-confidence and spirit of 
initiative of youngsters with visual impairments. The content of the blended training programme was 
based on the framework which was decided by all project partners and was considered as a 
methodological tool (see Table 1).  

In specific, six modules were developed which combined theoretical aspects and training activities (such 
as workshops, brainstorming, ice-breaking games, energizers, simulation, game, role plays and so on). 
The content of the modules is depicted in Table 2. 
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Table 2. Objectives and learning outcomes of the blended training programme 

N Modules Objectives Learning Outcomes 

1 
Managing groups 
and group 
dynamics 

Help participants to gain a deeper 
understanding as well as to build 
competences (skills, knowledge 
and attitudes) on how to manage 
group activities, having in 
consideration the group dynamics 
process and what to do in a 
conflict situation 

•Define what a group dynamics process is 
•Manage the group, taking in consideration the group 
dynamics process 
•Describe the main roles that participants undertake in 
a group 
•Identify the current problems in the group and to solve 
them 
•React properly in a conflict situation 
•Create a safe space for the participants to share 
opinions, beliefs, personal experiences or feelings 

2 Leadership Skills 

Help participants gain a deeper 
understanding of leadership and 
its various characteristics and 
types, as well as develop skills 
related to some of the key qualities 
of a leader such as empathy and 
self-determination skills. 

•Define leadership and characteristics of a good leader 
•Identify the different characteristics and types of 
leadership 
•Differentiate between being proactive and reactive, 
and recognize the importance of proactivity in the 
context of leadership 
•Understand empathy and its importance in leadership 
•Have practiced some qualities of empathy such as 
perspective taking (cognitive empathy) skills and 
empathetic communication 

3 
Interpersonal and 
effective 
communication 
skills 

Help participants to gain a deeper 
understanding of why 
communication skills are 
important, what are the main 
models and methods of 
communication, what is non-verbal 
communication and finally what 
kind of communication skills are 
considered important for public 
speaking/presentation 

•Understand the core elements of effective 
communication  
•Understand the different types of communication 
•Develop and use nonverbal communication skills 
•Develop skills for effective presentation/public 
speaking 

4 

Supporting 
personal 
development and 
providing 
emotional support 
when coming 
across diversity 

Helps participants in raising their 
understanding of a. personal 
development (how to guide people 
through their life journey), and b. 
emotional support (how and when 
providing it through the mentorship 
and peer support) 

•Stand as good listeners and create a safe space (for 
listening, mentorship…etc.) 
•Recognize and respect others’ feelings 
•Use the mentorship’s keys to support personal 
development 
•Set up objectives and reach them 
•Develop their empathy when comes to provide 
emotional support 

5 

Disability-related 
knowledge: 
acquiring skills to 
explain to other 
people the visual 
impairment 

Help young people with a visual 
impairment to gain a deeper 
understanding of their disability, its 
main characteristics and its 
differences in accordance with the 
different existing eye conditions as 
well as to develop knowledge, 
skills and competences to explain 
the visual impairment to the local 
community (people of all age: from 
children to elderly people). 

•Define the terms blindness, partial sight, low vision 
and visual impairment 
•List different vision disabilities  
•Be aware of the main visual implications of each 
vision disability 
•Be aware of the fact that even people with the same 
kind of visual impairment, may have different ways of 
seeing (unicity of each person) 
•Describe the main accessibility requirements that can 
help a partially sighted person 
•Be aware of the main difficulties that a person with 
visual impairments or blindness may have in daily life 
•Create materials (such as special darkened glasses) 
to be used during the awareness raising workshops in 
order to explain different kinds of vision disability 
•Explain to sighted persons rules of guiding or 
escorting a person with blindness 
•Show and explain some assistive aids a blind or a 
partially sighted person uses in their daily life 
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6 
Planning and 
implementation of 
awareness raising 
workshops 

Help participants to reflect on 
visual impairment and gain a 
deeper understanding on how to 
plan and implement awareness 
raising workshops in their 
communities 

•Establish a positive tone in order to help participants 
to be actively engaged in their workshops they will 
learn how to organize … 
•Outline goals, objectives and logistics in order to 
organize an awareness raising workshop using a peer 
education approach 
•Create a safe space for the participants to share their 
opinions, beliefs, personal experiences or feelings, 
during the workshop they will learn how to organize 
•Organize and lead and evaluate an awareness raising 
workshop using a peer education approach 

Each module was accompanied by its audio podcast (i.e. e-modules) for self-directed learning of the 
participants with visual impairments and blindness. In addition, through the e-modules, participants with 
visual impairments and blindness, will be able to learn from home thus reducing the need to reach the 
training venue. This option is available in the ADD@ME project, because it takes into consideration the 
potential difficulties that people with visual impairments may encounter when they need to travel [12]. In 
total, the training programme and its audio podcasts have been developed to be as much flexible as 
possible, to meet the specific needs of the youngsters with and without visual impairments. 

A testing phase followed the development of the training programme and that was a Joint Staff Training 
Event (JSTE), which took place in Poland (Polish Association for the Blind). All project members 
reflected on the above modules during their implementation in the JSTE and in the end it was suggested 
to add a small addendum at the end of the content of the training programme. 

4 DISCUSSION AND CONCLUSIONS 
Persons with visual impairments may not be able to adequately exploit the information derived from the 
environment due to inaccessibility to it and the lack of appropriate training for the acquisition of skills 
pertinent to self-advocacy, leadership, and public speaking [14], [15]. For this, it is argued that the design 
and development of the ADD@ME Blended Training Programme took into account all shortcomings 
arising from the above reasons. The usage of appropriate adaptations, such as tactile drawings, 
braille/large print handouts, tactile materials, and the emphasis on interpersonal communication coupled 
with non-verbal communication competences, managing groups, self-advocacy, supporting personal 
development as well as planning awareness raising workshops, constitute an integrated and 
differentiated training programme which can respond to specific needs. Besides, a preliminary research 
which was conducted before the development of the ADD@ME BTP showed that in most awareness-
raising activities on visual impairment, youngsters with visual impairments and blindness were only given 
the opportunity to refer and reflect on their experience. The ADD@ME project goes one step further, 
because through this training programme they will be able to plan and implement awareness raising 
activities and they will be more confident in their capacities.  

Finally, the ADD@ME project highlights the added value of the development of partnerships between 
different organizations, collaborations between different specialists, and systematic evaluation of 
relevant activities in order to develop knowledge and good practices for equal social opportunities for 
All, focusing on youth with visual impairments. 
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ARGUMENTATIONS ON NEWS ANALYSIS AFTER A SEMINAR ON 
FAKE NEWS ON SOCIAL NETWORKS 

José-Manuel Meza-Cano 
Universidad Nacional Autónoma de México 

Abstract 
Social networks have positioned themselves as the main way through which people access information, 
but also share it. This is a problem in the field of health, since the news can include different false 
elements, mixed with true ones, which can influence the decisions that people make regarding their own 
care. In this work, a ten-session seminar was held in which 17 psychology students and the teacher who 
gave the seminar participated. Topics such as: the cognitive elements associated with the discrimination 
of fake news, the role of social networks in the dissemination of fake news, and how news fact-checking 
work were reviewed. Afterwards, they were presented with an instrument created in google forms 
containing 20 news items previously chosen, among them, news with mixed true and false elements 
about COVID-19 and about cell phone use and its impact on health. The task consisted of them reading 
the headlines, if they wanted they could access the full story and make arguments for or against the 
content of each story. Word clouds and some arguments that exemplify the strategies used by the 
participants are presented. The arguments show that the participants were able to differentiate between 
true and false content within the same news item, they also differentiated between levels of veracity of 
the sources, they contrasted the claims of authority figures (artists, doctors, administrative personnel) 
against the evidence shown in the news and even delved into some news comparing them with other 
sources, using the title to search for other similar portals. It is concluded that the seminar had an 
important impact on the analysis of the news, possibly generating analysis strategies in the participants, 
which is important to create specific interventions for the discrimination of fake news in the future. 

Keywords: argumentation, fake news, social networks, academic formation, covid-19. 

1 INTRODUCTION 
Fake news has become a relevant problem nowadays, especially in the context of the COVID-19 
pandemic since it can have a direct impact on health and self-care decisions. This paper presents an 
overview of the psychological variables related to the acceptance of fake news, as well as an account 
of a news evaluation experience following a seminar on the psychological elements related to the 
evaluation of fake news. This experience has allowed us to identify how academic spaces such as this 
seminar can generate analytical skills in the participants, so it is recommended to create future 
interventions on these topics. 

1.1 Fake news in social networks and psychological aspects 
Fake news has found in social networks an important factor for its viralization, according to [1], fake 
news is information without an objective basis or that is presented as real, massively and on a large 
scale. In Mexico, the social network most used by citizens is Facebook, with 82 million users, of whom 
at least 70 million have claimed to have received messages that may be false [2]. The above, in the 
current context of the pandemic, is something important, because this type of fake news can trigger 
behaviors that put life at risk, so it will be necessary to seek a balance between information to preserve 
health and freedom of expression. Therefore, this paper focuses on people, recipients of these news, 
who can receive educational training to discern this type of fake news from those that are not [3]. 

It is worth asking what psychological characteristics do people who believe in fake news on social 
networks have? Among them are the previous knowledge of the topic, in this sense, authors like [4] 
claim that it is important the approach between the content of the news and the previous knowledge of 
the reader about the specific topic, since it is easier to accept a news as true when the distortions in the 
content are subtle and difficult to identify, unlike widely known facts. In the same way, the credibility in 
the source of the news activates the decision making, especially if it is considered reliable [1]. 

According to some authors [4], for some people, the first impression is the most important thing, because 
they are the ones that guide their decisions, so they try to make the minimum cognitive effort to 
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differentiate the elements of truth from those that are not, this leaves out the critical analysis. This is 
referred to as cognitive biases. 

Another important psychological element is the tendency to overestimate one's own skills and 
knowledge (overconfidence bias) because according to some authors [5] this causes them to perceive 
fake news as true, which is worrying when some surveys have found evidence that citizens have more 
confidence in their own ability to distinguish fake news than in the information from the media [3]. 

Another important aspect is the habits of information consumption on the Internet, [6] has been 
investigated on the perception of fake news as true and the relationship with the frequency of news 
consumption in different media, finding that people who consume information through newspapers either 
in print or on the Internet, have a lower tendency to believe in fake news about COVID-19. In line with 
these findings, it is considered that a relevant variable is the development of critical thinking, from the 
promotion of argumentation, as this can promote other skills such as analytical thinking or questioning 
one's own beliefs. According to some authors [7], critical thinking is connected to the components of 
argumentation through the use of criteria and evidence for the evaluation of knowledge, as well as the 
willingness to seek reasons or causes and the challenge to what is imposed by authority figures.  

Therefore, the aim of this paper is to analyze the evaluation and argumentation of news by a group of 
students after a seminar on psychological aspects of fake news in social networks. 

2 METHODOLOGY 
This was a descriptive study, with a mixed, cross-sectional approach, since the evaluation of the news 
was carried out at a single point in time. 

2.1 Description of the context and participants 
The group consisted of 17 students belonging to the undergraduate psychology programs at FES 
Iztacala, UNAM, Mexico, from the school and distance learning system.  With an average age of 29.7 
years, 13 women and 4 men. 

2.2 Instruments 
Ten news items about Covid-19 and 10 news items about mobile phone use and its impact on health 
were selected, these news items had to contain different levels of falsehood or include biased 
information or misinformation [8]. Google Forms were used with an informed consent, a question about 
the level of expertise to differentiate fake news and the 20 news items. Each item showed the title of the 
news item, the link to the news item, the question “How true do you consider the news item to be?”, and 
a scale where 1 indicated “Not true at all” and 10 “Completely true”. Subsequently, arguments about the 
score were requested in an open response field. 

2.3 Procedure 
The scenario was a webinar entitled "Psychological aspects of fake news in social networks" conducted 
from February 25 to May 6, 2021, for a total of 10 sessions and 20 hours of work. The weekly sessions 
had an average duration of 90 minutes using Google meet.  

The seminar coordinator led each synchronous session in which the following topics were reviewed and 
discussed: post-truth, epistemological beliefs, the concept of fake news, misinformation, analysis of fake 
news in social networks, how does a fake news checker work?, the factors involved in the spread of 
fake news, fake news and cognitive aspects, fake news and health, visual literacy. 

At the end of each session, participants carried out reflection activities, analysis and summaries of the 
articles reviewed, which were sent through Google Classroom. After session 9, participants were asked 
to answer the instrument and during session 10 the results were discussed with the group.  

Once the seminar was over, averages and standard deviations were obtained for the Likert scales on 
news credibility and the software https://voyant-tools.org was used to analyse the content of the 
arguments, selecting some of the most relevant ones.  
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3 RESULTS 
Regarding the level of ability to differentiate fake news, where 1 = Null and 10 = Expert, the group 
answered with a mean of M=7.35, SD=1.45. Therefore, it can be seen that most of them evaluated 
themselves with good skills.  

For reasons of space, four news items on COVID-19 and four on mobile phone use with relevant scores 
were selected (Table 1). 

Table 1. Shows ID of each news item, the headline and link, as well as the mean and standard deviation of 
the group. The original headline and the English translation are shown below. 

Covid-19 News M SD 
Ncovid1. Miguel Bosé: "El coronavirus es la gran mentira de los gobiernos".  
Ncovid1. Miguel Bosé: "The coronavirus is the great lie of governments". 
https://www.elperiodico.com/es/gente/20200605/miguel-bose-covid-19-coronavirus-7988374  

6.70 3.21 

Ncovid4. Nosode, tratamiento contra el COVID-19 que ha salvado miles de vidas 
Ncovid4. Nosode, treatment against COVID-19 that has saved thousands of lives 
https://www.elvalle.com.mx/estado-de-mexico/story/19618/nosode-tratamiento-contra-el-covid-19-
que-ha-salvado-miles-de-vidas   

3.76 2.51 

Ncovid8. Estudio avala el uso del dióxido de cloro para prevenir y curar covid-19  
Ncovid8. Study supports the use of chlorine dioxide to prevent and cure covid-19 
https://www.humanosporlaverdad.com/noticias/estudio-avala-el-uso-del-dioxido-de-cloro-para-
prevenir-y-curar-codiv-19   

3.17 3.26 

Ncovid9. No hay necesidad de vacunas porque no hay pandemia 
Ncovid9. There is no need for vaccines because there is no pandemic 
https://www.instagram.com/p/CL12_DOH5-c/?igshid=e49j8zvrdtmj   

1.35 1.05 

Cell phone news M DE 

Ncel2. Lo que dice la ciencia sobre dormir con el móvil en tu almohada 
Ncel2. What science says about sleeping with your phone on your pillow 
https://www.xataka.com/medicina-y-salud/que-dice-ciencia-dormir-movil-tu-almohada  

6.94 2.86 

Ncel3. ¿Cáncer de ojos provocado por usar el celular? 
Ncel3. Eye cancer caused by cell phone use? 
https://wipy.tv/cancer-de-ojos/  

2.11 1.83 

Ncel7. Estos son los celulares con más riesgo de provocarte cáncer 
Ncel7. These are the cell phones with the highest risk of giving you cancer 
https://sipse.com/ciencia-y-salud/smartphone-radiactivo-telefono-peligroso-cancer-estudio-chinos-
xiaomi-huawei-iphone-sony-zte-tumores-309065.html  

2.82 1.70 

Ncel9. Si usas compulsivamente el móvil tendrás menos amigos y más estrés 
Ncel9. If you use your mobile compulsively you will have less friends and more stress. 
https://www.agenciasinc.es/Noticias/Si-usas-compulsivamente-el-movil-tendras-menos-amigos-y-
mas-estres    

8.17 1.77 

The mean credibility score for the 10 news items about COVID-19 was M=5.08, st.dev.=1.87, while the 
mean credibility score for the 10 news items about mobile phone use was M=4.56, st.dev.=1.90, so it 
can be seen that there were news items that were not considered correct or incorrect. However, as can 
be seen in Table 1, some news items such as Ncovid9 were rated by the group as not very credible, 
while Ncel9 was rated with a high tendency towards credible. Other news items such as Ncovid1 and 
Ncel2 were rated as moderately credible. 

In an analysis of the content of the arguments, word clouds are presented below with the most frequent 
ones, taking two examples from the arguments on COVID-19 and two on mobile phone use and its 
impact on health, starting with the arguments on Ncovid1 shown in Figure 1. 
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Figure 1. Word cloud of Ncovid1 arguments. 

The most frequent words are mentioned below in Spanish, English between dashes, and in brackets 
the frequency of occurrence. As it can be noticed they were "no" (17), "miguel" (5), “declaraciones” -
statements- (4) and “información” -information- (4), given that the participants made some expressions 
about the figure of the singer, Miguel Bosé, as an authority and his experience in the medical area, an 
example of this is the following affirmation of the participant P7: 

"That is, the singer did make those statements, but, the content of what he stated in his message does 
not have or does not offer any evidence to help confirm what he expressed." 

With respect to the arguments about the credibility of the Ncovid9 news, Figure 2 was generated. 

 
Figure 2. Word cloud of Ncovid9 arguments. 

As a result, the word "no" (15) was again highly frequent, in addition to the words "instagram" (5), 
“imagen" -image- (5), “información” -information- (5), because the participants made arguments pointing 
out the little veracity that an image extracted from a social network can have, an example of this is the 
following argumentation of P12: 

"A personal social network post, which retweets a screenshot without citing source, causes a 
misinterpretation of the information, omitting the responsibility to verify that the shared content has some 
means of prior verification." 

Moving on to the news about the use of cell phones, the following word cloud was found in the Ncel2 
news item based on the arguments: 
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Figure 3. Word cloud over the arguments of Ncel2. 

Where the most frequent were: "no" (16), “información” -information- (7), "artículo” -article- (5), "luz" -
light- (5), this because the participants applied some analysis strategies about the effect of the phone 
light on the users, also about the structure of the article, for example in P13 made the following 
argumentation: 

"Yes, I believe that cell phone use at night can affect our sleep cycle, but I think the title doesn't present 
a clear relationship to the information. Also, there are several spelling errors that clearly should be taken 
care of when publishing a story." 

Regarding the news item Ncel3, the word cloud generated with the arguments is presented below (figure 4). 

 
Figure 4. Word cloud over the arguments of Ncel3. 

Thus obtaining the most frequent ones: "no"(13), “información” -information- (6), “noticia” -news-" (6), 
“nota” -note- (5) and “título” -title- (5). Let's remember that it is one of the news with the lowest level of 
credibility, so the participants argued especially in the biased and alarmist title, without really presenting 
information from reliable sources, as did the participant P11: 

"The news item is on an unconventional portal focused on entertainment, the authorship of the note is 
attributed to the editorial staff. The content of the note does not specify who it is talking about, where it 
is from, how the use of the cell phone was attributed to her problem, etc. There are no references to 
experts or documentary sources." 
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4 CONCLUSIONS 
The aim of this paper was to describe the evaluation by the group of seminar participants of ten news 
items on COVID-19 and ten on the use of mobile phones and their impact on health, with emphasis on 
the arguments made. 

First of all, it is important to point out that the news included in the instrument were considered as biased 
or with certain levels of falsehood/truth, following the recommendations of authors such as [6], which 
can also better exemplify the news found daily in the press, media and social networks, so they are 
news that cannot be considered totally true or totally false, for this reason some assessments are in 
scores close to 5 on a scale of 1 to 10. Despite this, students demonstrated in their arguments that they 
resorted to reasoning strategies, critical analysis and inquiry, putting aside first impressions or automatic 
cognitive biases [4], several of them claimed to have conducted searches on sites like google and 
showed deductive arguments [9], as well as the use of evidence for the presentation of arguments [7] 
especially when analyzing the news and contrasting them with previous knowledge or other news. 

Another indicator of critical analysis is not considering something true, even though it is an authority [7], 
whether it is a public figure, as in the case of Ncovid1 which is a famous singer, or Ncovid9 where a 
Pfizer official is presented, something that apparently several of the participants did. This is very 
important in the context of the current global pandemic, as it can impact decisions made about people's 
health [1].  

Although it is possible that the seminar discussions and activities may have had a favorable impact on 
the participants, it is necessary to point out that there was no initial baseline to affirm this conclusively, 
which is one of the main limitations of the study. It is also important to note that the creation of arguments, 
as an explicit task, is not something common and everyday that people do on a daily basis, so it is 
necessary to create natural scenarios to investigate this type of variables [5]. 

As a final note, it is emphasized that this type of academic spaces can generate interventions to promote 
critical thinking and the development of analytical strategies to assess the credibility of the news and 
the hand of the argumentation [1], including for those news that mix subtle distortions or are biased [4] 
because, although the efforts of the media are important, it is necessary the empowerment of citizens 
to help stop the phenomenon of fake news on social networks.  
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THE ROBINHOOD OF 3D: DEMOCRATIZING VOLUMETRIC 
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Abstract  
Immersive, interactive volumetric video capture and display are likely to dramatically alter what and how 
learning is done. Volumetric video capture and streaming deserve the attention of educators because: 
(1) research connects the perception of comfortable proximity and “presence” with increased attention 
and engagement; and (2) educators should be part of the evolving conversation regarding access to 
advanced technologies. Unfortunately, volumetric capture is incredibly expensive but holds 
transformative potential. As a result, we rethink how centers for Digital Humanities like our own that 
operate within sometimes conversative environments may serve as community conduits of future 
technologies. Our panel will provide examples of outreach projects being done in our own lab at the 
Center for Digital Humanities as well as our plan to work with partners to democratize advanced 
developmental tools. Projects we plan to highlight include work with nationally recognized museums, 
small galleries, local schools, and heritage sites. Based on our experience, panelists will detail the 
existing work done to democratize access to this technology, how our Center is serving as a university 
incubator, and serving as a model for outreach and community engagement. Our panel will provide 
information on technical requirements for setting up a volumetric capture stage, information on 
volumetric platform options and cost, and recommend training pathways for faculty. By this, we provide 
a roadmap for increasing and gaining access to this advanced technology. 

Keywords: Innovation, technology, research projects, community, volumetric capture, democratize, 
digital humanities, immersion, university, incubator. 

1 INTRODUCTION 
The Center for Digital Humanities (alternately "The Center" or "The CDH") is a diversity-oriented 
innovation incubator where researchers advance globally inclusive Humanities knowledge-making. The 
CDH encourages projects that center historically marginalized voices, leveraging the sorting, 
calculating, analyzing, and visualization power of computational tools and techniques. Creative, 
scholarly, and educational support are available to researchers, faculty, and community members 
committed to examining—the cultural, moral, spiritual, and intellectual challenges. The Digital 
Humanities provides a solid basis for the work in which the Center commits to engage. Application of 
theoretical concepts rooted in the humanities provide solutions to "a world in which irrationality, despair, 
loneliness, and death are as conspicuous as birth, friendship, hope and reason". [1] 

Computational tools allow humanities researchers to respond to the world's enduring and emerging 
needs in ways that complement extant discipline dialogue. Such tools invite scaled inquiry to capture 
and analyze the densest possible contexts and data sets. The Center for Digital Humanities 
concentrates its output on the use of these tools. Through this orientation, The Center can remain as a 
producer of compelling projects and rigorous scholarship. 

The Center for Digital Humanities X-Lab– the physical research and testing space– contains a host of 
different technologies for direct implementation in virtual reality (VR) and augmented reality (AR) 
projects. While operating as similar technologies, the difference between the two alternated reality styles 
is within the modality of immersion. In VR, users enter a computer-generated 3D experience through a 
headset allowing them to walk and interact with a virtual environment– think TRON. In AR, users bring 
a computer-generated virtual object into the real world, overlaying the unreal over the real– think 
Pokemon Go. AR is of particular note due to its ability to create experiences untethered from costly 
head-mounted displays — critical to the democratization process we discuss here. 

Volumetric video projects at The Center of the two modalities include live-streamed augmented reality and 
pre-recorded object files for virtual reality. The live-stream modality — which we apply to a presentation 
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format– uses software called Omnivor. Omnivor employs eight Intel Realsense depth cameras to gain a 
fully immersive 3D rendering of a speaker. Viewers can then place the holographic figure in their spaces 
using a modern mobile device's camera. Depthkit, the software used for pre-recorded object files, uses 
five 4K-capable Microsoft Azure cameras to record human subjects. Later, in post-production, the body-
cropped image object file is placed into a virtual environment using Unity, software used for everything 
from game development to virtual reality. Each program requires a computer system that features high-
end processing capabilities. In the case of the CDH, computers were built out according to the 
specifications of existing systems utilized by the software's development team. 

The Center for Digital Humanities is in a keen position to create mutually beneficial partnerships across 
campus and the local community. Departing from the conventional way many incubators work on 
campuses, The Center collaborates with community partners during early-stage development, aiding in 
grant writing to secure funding for the advanced technologies at work in the lab and to fund the Student 
Developers working diligently on those projects. This paper works through the technical requirements 
of the newest addition to the X-Lab, volumetric capture, and how The Center intends to democratize 
access by expanding its use and availability. In doing so, The Center acts as a case study in 
implementation and outreach. Additionally, this paper invites the combined voices of Dr. Bryan W. 
Carter, a Professor in Africana Studies and Director of the Center for Digital Humanities; Lynn Robinson, 
a PhD student in Art & Visual Culture Education and Graduate Associate at the Center for Digital 
Humanities; Elijah Acuña and Davlat Uralov, Bachelor’s Degree seeking students in Computer Science; 
Tehan Ketema, a Master’s of Fine Arts student in Photography, Video, and Imaging; and Myles Gordon, 
a Bacehlor’s Degree seeking student in Theater, Film, and Television.  

2 METHODOLOGY 
Who really cares? Who besides those closely related to the STEM field would know about this nearly 
under-the-radar technology? At the very least, those interested in advancing and transforming learning 
environments should care. Researchers in STEM or STEAM-oriented pedagogy have long understood the 
potential for a new engagement with advanced 3D technologies in the classroom, leaning to psychological 
immersion to understand what presence in these alternated spaces can do to motivation and desire to 
learn. [2] Applying the basic conceptual framework of guided social constructivist theory to our projects 
utilizing immersive technologies, we can reflect on the mediation of our created environments in relation 
to project goals. We realize the technological expertise our Student Developers contribute to projects 
should be in balance with the client's established educational or learning objectives and the theory and 
methodology that produces these outcomes. Guided social constructivist theory is extensively credible as 
an educational learning theory for meaning making in virtual and augmented environments.  

Many researchers in education are critical of new media in learning. Virtual and augmented reality is 
relatively new and has yet to undergo the full breadth of testing necessary to fully validate its usefulness 
in the educational field. This is not to say rigorous study has not been applied to its environments. Paul 
McIlvenny, Professor in the Department of Culture and Learning at Aalborg University in Denmark, offers 
"scenographic" to imply space, volume, and movement. [3] McIlvenny mixes scenographic 
understandings with ideas of imagination and what we create internally due to our outer experiences. 
Besides the well-known discourse in immersive learning, scenographic imagination provides a chance 
to combine the conditions that make volumetric capture and other 3D technology unique while also 
highlighting its innateness in the human experience. Through the Center's projects, we are consciously 
observing users' orientation to space and their movement as manifestations of "presence" and their 
interactions with 3D objects and avatars (in this case, volumetrically scanned people), as "proximity." 

2.1 Technology 
Omnivor, a live-stream volumetric capture, and holographic video software is currently close to $20k per 
year for the subscription and maintenance plan. Hardware includes a custom-built PC with a 10th 
generation Intel i9 processor, Nvidia 3090 graphic card, and two powered USB 3.0 PCIe (Peripheral 
Component Interconnect Express) cards. We have attached 8 Intel RealSense D435 depth-sensing 
cameras, connected through USB 3.0 cables, two of which must be powered because of their physical 
distance from the PC. Adding to the expense, these hardware costs were approximately an additional 
$15k. All cameras are attached to a 14x14 square foot aluminum rigging (3k), along with LED lighting 
(1K). To record volumetric video, we currently use DepthKit Cinema. We were accepted to the Studio 
Cinema Pilot, enabling multiple camera setups with a maximum of ten connections. To power this 
software, we use another special build computer worth $8k featuring an Intel 11th generation i9 
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processor, Nvidia 3090 graphic card, and one powered USB 3.0 PCIe card. Attached to this rig are 
seven Microsoft Azure Kinect depth-sensing cameras, attached with USB 3.0 cables. Cameras and 
cables added a cost of $1.5k.  

To begin the volumetric capture stage setup, one must have an in-depth understanding of the physical 
space that they will be utilizing. For example, taking note of how the subject would enter and exit the 
space while making this note will assist the developer in minimizing the possibilities of disrupting the 
celebration of a capture. Understanding the physical space of the setup also translates into how the 
video capture occurs; ambient lighting can impact point clouds and camera readings. 

In order to utilize volumetric capture, it is imperative to search for platforms such as 8th wall. Many 
platforms support volumetric captures; however, it must be sure that they are compatible. For example, 
8th wall works with the platform our team uses. A significant part of this process is trial and error — in 
theory, most platforms should be non-conflicting with one another. 

2.1.1 Calibration 
To begin the volumetric capture stage setup, the user must read the documentation created by the 
developers of the specific program. This knowledge would clarify the proper computing specs and 
downloads required for a recording session. Then the user can establish the placement of the stabilizing 
mechanisms. Depending on the volumetric capture software used, specific measurements may 
determine the distance at which the cameras would be from each other. For example, the program 
known as EF-EVE requires a one-by-one meter stage that has each stabilization device at the height of 
1.3 meters (EF-Eve).  

At this point in the process, the user would now mount the cameras on the stabilization mechanism while 
also connecting the required cabling. Cabling will vary with the type of volumetric cameras and software 
used. For instance, Microsoft’s Azure Kinect requires 3.5mm audio cables, OEM USB A-to-C Cable, 
and an ac power adapter (Depthkit). In contrast, the Intel RealSense cameras only require the OEM 
USB A-to-C Cable, the cable that connects the camera to the machine in use. 

In the production phase, the calibration of the cameras has become crucial as this is the point in the 
process that will determine the quality of the final product. The goal of calibration is to find the intrinsic 
and extrinsic values of each camera. In other words, the calibration of the cameras uses factors such 
as focal length (intrinsic) and camera height(extrinsic) to establish coordinates on the image plane. The 
coordinates mentioned creating what is known as a point cloud. In this cloud, each point indicates the 
pairing of two or more cameras (Depthkit). The tool needed for the cameras to make this pair is known 
as a marker. Markers are typically unique to the program used and are in the developer’s previously 
mentioned documentation. The user must find these markers and print out hard copies. Placing the 
marker on a stand, the user will then scan the marker at different heights and distances from the 
cameras. In order to increase the quality of the marker cans and capture quality, it may be necessary to 
set lighting (preferably LED) that further accentuates the subject of focus. 

After the volumetric capture indicates that the point cloud is acceptable, the user is ready for their first 
recording. The talent of the user’s choice will enter the center of the stage while the user starts to record. 
When the talent has finished their take, the user can stop recording and edit their capture. 

In order to edit the capture, one may find it useful to utilize platforms Unity (Depthkit). If not Unity, it is 
possible that the developers of the specified volumetric capture program have a post-production 
application. In this production phase, the user’s focus is adjusting specific details in the capture that 
would enhance the viewer’s experience. These adjustments may include cropping out excess data, 
adjusting the color, and adding any additional effects. After the edits are complete, choosing the location 
where the viewing of the capture can become the priority — applications such as Sense XR or 8th Wall 
prioritize viewership in augmented reality. Whether the exporting options are compatible with the AR 
application (refer to documentation), the user can finally premiere their capture. 

2.1.2 Platforms 
Typically, the live streaming modality occurs through an augmented reality (AR) application called 
Omnivore; this is for presentation format. Using eight Intel Realsense depth cameras, the presentation 
speaker is 3D modeled and projected in real-time. Viewers of the presentation receive QR codes that 
link to the live-streamed video, which places the speaker onto their mobile device's camera. Effectively, 
viewers can see the speaker against a backdrop of their own home or office.   
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The recording modality occurs with a computer vision program called Depthkit, where the recording of 
subjects happens with five 4K-capable Microsoft Azure cameras. We then record anything from an 
announcement video from a department dean to an installation contributor's explanation of a museum 
exhibit. Then in post-production, our videographers can export a cropped, full 360 degrees—unity object 
of the subject, which we can apply to a host of different projects. 

2.2 Access 
Researchers, Tel Amiel and Thomas C. Reeves note, “technology is much more than hardware. It is a 
process that involves the complex interactions of human, social, and cultural factors as well as the 
technical aspects” [4]. Access to advanced technologies continues to be a topic of concern, particularly 
when economics, workforce development, education, and other necessities tie to high-speed network 
access. Requirements beyond that of the more readily available smartphone further limit access. 
Recognizing underrepresented communities often lack access to high technology, the CDH strives to 
absorb much of the cost to assist with programming or research; other costs are attended to by 
discounted fee agreements or joint grant applications. Our everyday experiences are becoming more 
immersive and augmented.  

The Center has been awarded several grants that have invested in what we believe is the next level of digital 
human engagement. After discovering that Omnivor only ran on the Ubuntu flavor of Linux, we realized that 
the average computer user could not operate volumetric video platforms. Students provide time and expertise 
configuring computer components, camera hardware, and customizing windows and Linux operating 
systems following a workflow unique to the software in use. Employed student workers and graduate 
students at the Center add a necessary $11k to $32k to the operating costs. This adds another challenging 
layer of user accessibility to the extremely prohibitive cost of a working volumetric setup.  

3 RESULTS 
The time spent training a student developer to understand and operate volumetric video software is 
substantial— most acquired knowledge is through their university coursework. This software requires 
the expertise of computer programming, computer hardware, and videography. First exposure to X-Lab 
projects begins with learning the necessary skills that will apply to these different platforms. For example, 
Omnivore requires heavy use of a Linux terminal and even a simple yet crucial configuration of server 
networking. Depthkit is not as technical from a programming perspective; however, it demands much 
more videography knowledge. Student developers who operate Depthkit will configure video settings at 
calibration and recording time and then complete post-production editing to prepare the object file for 
exporting into a Unity-based virtual environment. At that point, moving forward, the focus is centered on 
effective camera calibration techniques. 
The Digital Humanities is a highly diverse field of study, and communities of practice exist within this area, 
focusing on several research interests and pedagogies in the discipline. The CDH mission incorporates 
faculty development as an underlining element of Digital Humanities practice. When individual faculty or 
project teams work with the Center, we allocate time to introduce, explain technological choices, workflow, 
and consider project specific outcomes as they elevate the study and ongoing research of the Center and 
its Developers. By detailing projects in this fashion, faculty without or only tangentially connected to digital 
practice can better write, propose, and speak about their projects. This profound insight afforded faculty 
by the Center prepares them for deeper and more effective communication of the decisions made for tech 
usage and approach. The CDH engages in graduate student research, supporting interests in working with 
digital tools as part of their course of study or thesis/dissertation projects.  
To keep our student developers up to date on the most current technological developments. We host 
webinars demonstrating hardware, software, or platforms by commercial developers. Through this, 
students position themselves for skill growth, receiving additional personalized attention from experts in 
various computer technology or graphics fields through our collaborative partners. 

3.1 Case Study 
The Director of the Center for Digital Humanities has a well-developed relationship with many community 
organizations in Tucson primarily oriented toward underserved populations. Often through word of mouth, 
Dr. Carter has been able to sit on committees and provide talks to groups on the viability and availability 
of the Center as an open laboratory for research and exploration into digital technology as a learning tool.  
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One such partner, Arizona Heritage Tours, has joined forces with the X-Lab to volumetrically scan actors 
in period costume, representing and bringing to light the lesser-known contributions of African/Latinx 
Americans in the Southwest region from 1538-1916. Renowned scholar, Dr. Michael S. Engs with 
assistance from a talented variety of role-playing actors, many of whom are University of Arizona 
students, thought to turn their living history lectures into a geolocated 3D holographic experience with 
the help of the Center and its Student Developers. The intent was to create a guided learning experience 
based in immersive AR technology that can highlight not only the stories of these forgotten founders but 
understand them in place and space. Through talks with the Arizona Heritage Team and Dr. Carter, a 
workflow was developed that would engage Student Developers as producers and editors of short 
single-person films. This project was scheduled for a 18-week exploration and implementation schedule 
and remains in development. It is slated for completion by December 2021.  

 
Figure 1. Actor in Volumetric Capture Stage filming lines as Student Developer,  

Myles Gordon films using Depthkit software. 

 
Figure 2. Actor in Volumetric Capture Stage filming lines as Student Developer,  

Myles Gordon films using Depthkit software. 
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4 CONCLUSIONS 
In the constant service of making a widely implementable model of the technology and expertise of the 
Center for Digital Humanities, the next steps include crafting a summer learning institute. Part of the 
genius of a Research 1 University incubator space is its ability to transform more than the campus, 
whose population serves as an immediate priority. The University of Arizona is connected to its 
community and nationally to its partnered institutions. This connection is mirrored in the partnerships 
the Center has been able to craft across the nation and most recently in France. New to this spirit of 
institutional collaboration is a working relationship with a prominent Historically Black College/University 
(HBCU), Bethune-Cookman University, which took root in the College of Engineering. Talks with 
leadership at Florida's Bethune-Cookman confirmed the viability and the need for an established 
throughline of knowledge for institutions and educators interested in building their own Digital 
Humanities incubator spaces. This program is intended to encourage the sharing of skills and expertise 
across institutions.  
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Abstract 
The pandemic crisis demanded, on a global scale, that schools and universities bet on Technologies and, 
consequently, on the development of digital competences. In Portugal, it is essential to empower the youth 
population especially when, according to the Digitalisation Index, only 20% of users [in Portugal] have 
basic skills and 12% advanced skills" which puts our country "below the European average" (DGEA). 
Faced with this skills deficit, it is important to give new meaning to education and reinvent educational 
models and processes. In this sense, Covid-19 also meant an opportunity to (re)think the education of the 
future in the post-pandemic, contributing to the digital transition one of the essential instruments of the 
development strategy of Portugal according to the new framework of the European Union Cohesion Policy. 
It is therefore important to "invest, more and better, at the digital level in people and their qualifications, 
during the academic and professional path, through a strong investment in training, education and science" 
(Resolution of the Council of Ministers No. 30/2020). The pandemic moment in which we live is therefore 
challenging and enriching for pedagogical practice. Thus, the objectives of this communication are the 
following ones: i) to compare the profile and the degree of satisfaction of the course of students of a degree 
in Social Education and a Higher Technical Professional Course in Accompanying Children and Young 
People; 2) to understand the positive and negative impact of remote teaching on these students; 3) to 
compare the mastery of digital, cognitive and emotional skills of the students involved in this study. As 
methodology, we constructed, validated and applied a questionnaire: to students of the Degree in Social 
Education (N=44 with 39 female and 5 male students) and to all students of the Higher Technical 
Professional Course in Accompanying Children and Young People all female (N=16). This is an 
exploratory study and a purposive sample. We carried out a simple statistical analysis for the closed 
questions and used content analysis for the open questions (Bogdan).The results show: i) the students 
attend different degree courses (level 4 and level 5); ii) the students consider that there has been an 
improvement in the use of digital resources and that these are privileged instruments in the teaching-
learning process; iii) students see remote teaching as a generator of isolation, stress, fatigue; iv) they see 
remote teaching as a facilitator of economy and time management. We conclude that students prioritise 
face-to-face classes as a privileged space for learning syllabus contents and developing emotional, social 
and cognitive skills. Remote teaching classes contributed to the empowerment and digital inclusion of 
students and paved the way for blended and hybrid education, and for the harmonisation of environments 
and spaces (analogue and digital) in the educational field. 
Keywords: Higher Technical Professional Course in Accompanying Children and Young People, degree 
in Social Education, digital literacies and competences. 

1 INTRODUCTION 
The pandemic of COVID-19, which brought to the education system at all levels of education a sense 
of urgency and adaptation, had a strong impact on schools all over the world, affecting educational 
opportunities. Facing the new challenges, it was imperative to establish a link between routine isolation 
and continuity of learning which also meant an opportunity to (re)think the education of the future in the 
post-pandemic [1]. According to UNESCO [2], remote learning has affected more than 90% of students 
and has therefore occurred on a global scale:  

“In contrast to experiences that are planned from the beginning and designed to be online, emergency 
remote teaching (ERT) is a temporary shift of instructional delivery to an alternate delivery mode due to 
crisis circumstances. [...] The primary objective in these circumstances is not to re-create a robust 
educational ecosystem but rather to provide temporary access to instruction and instructional supports 
in a manner that is quick to set up and is reliably available during an emergency or crisis. When we 
understand ERT in this manner, we can start to divorce it from ‘online learning’” [3]  
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In higher education, the pandemic did not lead to the loss of knowledge and skills as much as it did in 
primary and secondary education. As stated by Hanushek and Woessman [4] some higher education 
institutions were already resorting to blended education while others had to act quickly to innovate and 
improvise through what can be considered as "emergency remote education". 

It is important to develop a system that allows, in case of need, a quality transition to remote learning, 
because, according to some forecasts, in the future we will have to experience periodic outbreaks of 
virus mutations [5]. On a global scale, educational actors have resorted to different digital learning 
resource solutions, inspired by the Distance Education (DE) modality" [6]. However, as important as 
remote education is, it presents, in the current situation, various limitations accentuating social 
inequalities and bringing out discrepancies between public and private education. In fact, with demand 
for higher education reaching levels never seen in the past, higher education institutions are faced with 
an increasingly varied and diversified public. In fact, with demand for higher education reaching levels 
never seen in the past, higher education institutions are faced with an increasingly varied and diversified 
public. The context of Covid-19 is proving particularly conducive to studying and investigating the impact 
of pandemic and remote education on social inequalities. As is well known, sociologists of education 
have much criticised education policies for neglecting the problem of inequality. The issue of equal 
opportunities has become the main focus of criticism of the education system. Despite the efforts made, 
schools have not succeeded in eliminating major social differences. One of the issues that has been 
pointed out for failure is related to equal access to school learning. The impact of the pandemic on 
school inequalities has further accentuated this problem. Students having to stay at home makes it even 
more problematic for them to access school learning. This is because not everyone has the means to 
acquire the necessary technological means and also because not all homes have adequate space to 
follow the online classes. On the other hand, it should be considered that households also constitute an 
important element in this framework. Families whose parents have a university education, a higher 
cultural capital, are in a better position to monitor their children. It means that economic, material and 
cultural resources serve as mechanisms to inculcate initial differences. The Portuguese government has 
made an effort to equip the most disadvantaged students with technological resources, but it is obvious 
that there is a barrier that is difficult to overcome. 

2 METHODOLOGY 
The online questionnaire created and validated, consisting of open and closed questions, was applied 
to all students from 2 different courses taught at totally different higher education institutions. The 
questionnaire aimed to collect information around: 

1 Sociodemographic data; 
2 Resources and equipment used by students during online teaching; 
3 Positive and negative impact of the confinement on the online teaching provided. 

The courses that the universe of students attend are the Higher Technical Professional Course in Child 
and Youth Care and the Degree in Social Education.  

The Higher Technical Professional Course (CTeSP) is a cycle of higher education studies with 120 
ECTS and 2 years of duration, composed of a set of curricular units organized in general and scientific 
training components, technical training and on-the-job training, which is carried out through an 
internship. The CTeSP awards a level 5 higher professional technician diploma of the National 
Qualifications Framework in the training areas it provides. Holders of a higher professional technician 
diploma may access and enter bachelor's and integrated master's study cycles through a special 
competition designed for them, acquiring the respective academic degree. The legal regime of the 
CTeSP is provided for in Decree-Law no. 74/2006, of 24 March, amended by Decree-Law no. 63/2016, 
of 13 September and by Decree-Law no. 65/2018, of 16 August. 

This Higher Technical Professional Course in Child and Youth Care is taught in a private polytechnic 
institution in Portugal and based in Lisbon.  

This research is an exploratory study of qualitative approach, with the objectives of identifying and 
characterizing the professional opportunities and socio-educational intervention, of graduates in Social 
Education, from a private institution of higher education, after completing the degree. An exploratory study 
seeks to develop, clarify and modify concepts and ideas, providing "an overview, of an approximate type, 
about a certain fact" [7]. The degree, target of this study, defines as general objectives to prepare higher 
technicians to intervene in educational areas of the central, regional or municipal administration, in formal 
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and non-formal socio-educational spaces [8] and in community animation and also to provide, through the 
curricular internship, training in a work context. It is developed in 6 semesters, with a wide range of curricular 
units related to the planning and administration of education, its monitoring, evaluation and regulation, 
knowledge arising from Educational Sciences, Social Pedagogy, Psychology, Sociology and Work/Social 
Intervention, as legitimating fields of knowledge. These areas complement each other with others, in different 
fields, such as artistic expressions or public policies, reinforcing the multiplicity of knowledge needed by the 
social educator in various socio-educational spaces. It includes two curricular internships, in formal and/or 
non-formal contexts, arising from previously established protocols, with a strong strand of applied research, 
on educational and socio-educational problems, with monitoring at the internship site and supervision by the 
Higher Education institution [9]. A degree in Social Education, taught at a private university in Portugal, also 
based in Lisbon. The methodology used was qualitative and quantitative analysis respectively. From the 
CTSEP answered the Questionnaire (N=21), 100% female; From the Degree in Social Education answered 
the Questionnaire (N=44) most students are female and only 16.1% are male.  

The sample was intentional [10], as it was an investigation focused on these two courses and with which 
we intended to (i) compare the profile and degree of satisfaction of the students of a degree course in 
Social Education and a Higher Technical Professional Course in Accompanying Children and Young 
People; 2) understand the positive and negative impact of distance learning on these students; 3) 
compare the mastery of digital, cognitive and emotional skills of the students involved in this study. 

3 RESULTS 
Regarding the sociodemographic data it was found that: 

• The respondents of the LES are 88.7% female and only 11, 3% are male. In the Higher 
Professional Technical Course in Child and Youth Care, all of them are female. 

• In both courses (LES and CTESP), the majority of students are in the age group between 20-25 years.   
• The majority of LCE-ES students live in the Lisbon Metropolitan Area, therefore choosing the 

institution closer to their area of residence. In the CTESP course this indicator is similar. 

Regarding the transition from face-to-face to remote learning: at LCE-ES, the great majority adapted 
Well (35.3%) and Very Well (15.7%), Difficult 9.8% and no student considered the adaptation as Very 
Difficult and 39.2% considered it as Reasonable.  

At CTESP, the adaptation was considered Good and Very Good. Difficult was for one of the students 
and Fair for another. Only one student considered that he/she was not able to adapt. 

When asked about the teaching strategies that most meet students' expectations, LCE-ES students propose 
virtual study visits, more interactive activities, research work, practical work, webinars individual work and the 
use of films. One of the female students reveals that she is satisfied with the activities available to her. The 
female students of the CTESP course indicate that they would like to have more recreational activities.  

When asked about recreational and playful activities in remote teaching, students from both courses 
consider them conducive to teaching/learning and important for the development of soft skills.  

On a scale of 0 to 10. 

Table 1. Gaming preference. 

Game Score 
strategy 10 
puzzle 9 
adventure 8 
action 7 
simulation 6 
games 5 
educational games 4 
general culture games 3 
multiple choice 2 
quiz 1 
Source: Research data 
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The results show that students, attending courses of different grades (level 5 and level 6) show an 
improvement in the use of digital resources and that these are privileged instruments in the teaching-
learning process, they see distance learning as a generator of isolation, stress, fatigue and a facilitator 
of economy and time management. 

If, on the one hand, there is more autonomy on the part of students, a greater flexibility of time, expansion 
of the geographical reach provided by technologies, on the other hand, the results show a feeling of 
loneliness, lack of sociability, apprehension associated with assessment, in addition to the difficulties of 
access to the internet and digital platforms linked to socio-economic and cultural differences in families. 
If, on the one hand, there is more autonomy on the part of students, a greater flexibility of time, expansion 
of the geographical reach provided by technologies, on the other hand, the results show a feeling of 
loneliness, lack of sociability, apprehension associated with assessment, in addition to the difficulties of 
access to the internet and digital platforms linked to socio-economic and cultural differences in families. 

4 CONCLUSIONS 
The study allows us to conclude that there are negative and positive aspects of this type of education 
as well as to understand how social, cultural and economic conditions impact on learning and school 
inequalities. We think that the pandemic was a period that allowed us to implement and analyse the 
singularities of remote teaching in Portugal, by focusing on the challenges faced, daily, by students and 
teachers, as well as the possibilities of didactic-pedagogical improvement that such a method can 
provide for post-pandemic teaching, through the optimization and dynamisation of classes, from the 
tools available. Indeed, communication technologies have been systematically exploited in virtual 
classrooms and represent a great possibility to boost post-pandemic education. The pandemic enabled 
another perception of human, social and economic interactions and also other learning scenarios. And 
we are "facing a fantastic opportunity because the pandemic accelerated a process, which was already 
underway, of integration between technology and education" [11]. In fact, "all the remote learning 
initiatives used during the fight against Covid-19 can be seeds for the much-needed digital and cultural 
transformation in education, uniting innovative pedagogical practices, such as hybrid learning and active 
methodologies, with smart educational technologies that leverage the capacities of the student to learn 
and the teacher to innovate" [12].  

This study has shown that students give priority to face-to-face classes as a privileged space for learning 
syllabus contents and developing emotional, social and cognitive skills. However distance learning 
classes have contributed to the empowerment and digital inclusion of students and paved the way for 
blended and hybrid education, and for the harmonisation of environments and spaces (analogue and 
digital) in the educational field. 
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A JOURNEY TO LEARNER AUTONOMY AND SELF-EFFICACY VIA 
TECHNOLOGY-MEDIATED SCAFFOLDING 

O. Eguara 
Lancaster University (UNITED KINGDOM) 

Abstract 
In this UK-based small scale action research, the researcher explores the use of pedagogical changes 
to wean a class of 9-year-olds off adult dependence and onto autonomy and self-efficacy with their 
writing. The researcher draws insights from 6 participating pupils in a learning journey mediated by 
Microsoft Word’s spelling and grammar check. The researcher seeks to understand from participant 
responses how connectivist pedagogy can impact on learner autonomy and self-efficacy. The study 
begins with the proposition that learner autonomy and self-efficacy can be facilitated by connectivist 
pedagogy. Data was collected by pupil observation, informal conversation, field notes and a focus group 
session for response validation. The participants share their experiences of autonomously working with 
immediate feedback from the spelling and grammar check feature vis-à-vis having to wait for adult 
feedback and support. The findings suggest that learner autonomy and self-efficacy can be facilitated 
using technology-mediated scaffolding. Implications are proffered for the training and development of 
teachers and support staff.  

Keywords: Learner autonomy, self-efficacy, connectivism, pedagogy, scaffolding, action research. 

1 INTRODUCTION  
In my practice as a Year 4 teacher, I observed that a considerable number of my pupils had not made 
sufficient progress in their writing [1]. These pupils frequently requested adult help and when presented 
with activities differentiated by complexity, consistently choose the simpler options. Others tended to 
give up easily in the face of challenges. As they were moving on to the penultimate year of their primary 
education, I determined that it was of urgent importance to develop their spelling and punctuation fluency 
and automaticity which would be tested in their final Statutory Assessment Tests (SATs). This would 
improve their writing and demonstrate progress. It was also urgent because there would be no 
differentiation or easier options on the SAT papers and no adult support. My objective in this study was 
therefore to trial a pedagogical change, with the help of technology, to facilitate learner autonomy and 
self-efficacy. With this, the pupils’ motivation to learn the spelling and punctuation skills could be 
enhanced ([2], [3], [4], [5]) and they would be better placed to take the SATs without support. The 
learner-centred pedagogy (LCP) I have trialled in this study is connectivism, in which the learner takes 
the lead in their own learning, mediated by technology ([6], [7], [8]). I have chosen technological 
mediation with the goal of weaning the participants off adult support, to scaffold learner autonomy and 
to facilitate the transfer of these scaffolded skills onto further independent writing. I unpack these 
concepts in the following sections. 

This research begins with the proposition that learner autonomy and self-efficacy can be facilitated by 
connectivist pedagogy. Technology-mediated scaffolding underpinned by connectivism will therefore be 
trialled as a learner-centred pedagogical approach. The gap this study seeks to address is the dearth of 
studies on connectivism in primary school settings and its use for facilitating learner autonomy. My 
research question is therefore: How can connectivist pedagogy be used to wean adult-dependent pupils 
off adult support and develop autonomous learners? The remainder of this section explores the 
framework of concepts underpinning this study – scaffolding, connectivism and pedagogy. 

1.1 Scaffolding 
Instructional scaffolding, first introduced by psychologist Jerome Bruner, is the use of temporary support to 
promote learning ([9], [10]). This temporary support is contingent and tailored to the learner’s needs, to help 
move them from where they are in the learning journey to the desired learning outcome. Examples of 
scaffolding tools are: templates, stencils, Venn diagrams, rubrics, modelling, step-by-step examples, visual 
images, verbal cues and positional prompts. Bruner’s scaffolding derives from the work of Vygotsky ([11]) 
who described the gap between the learner’s actual development level (ADL) and the level of potential 
development (LPD) as the Zone of Proximal Development or ZPD ([12]). The ADL is determined as the 
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learner’s current abilities and the range of tasks they can perform without assistance. The LPD encompasses 
the abilities to be acquired and the range of tasks the learner will be able to perform with the support of a 
More Knowledgeable Other (MKO). The MKO in a school setting could be a teacher, teaching assistant, a 
peer or educational technology. Vygotsky argued that learning is inherently a social process in which learners 
socialise, socio-construct or build knowledge with MKOs as they are supported through the ZPD. Hence, he 
advocated the use of dialogue with the MKO to develop thinking and learning I.e socio-constructivism ([12]). 

 
Figure 1. Zone of proximal development. 

Scaffolding is a socio-constructivist technique used to reduce cognitive load while the learner works 
supported through chunks of learning, from their ADL to the LPD. The temporary supports, or 
scaffolding, are gradually removed or faded as the learner builds competence in the targeted skills and 
abilities ([12]). Scaffolding helps the learner incorporate feedback from short term memory into their 
learning. However, the longer the wait for feedback, the harder it is to incorporate ([13]). McLeod ([14]) 
posits that scaffolding inculcates the skills required for independent problem solving. However, 
Anderson et al. warn that scaffolding can result in working memory overload, thereby hindering gradual 
skill acquisition ([13]). I argue that Anderson et al.’s stance is not to be generalised since scaffolding is 
contingent and fading, targeted to learner needs and not intended for long term use, with responsibility 
for learning increasingly transferred to the learner ([15]). It therefore behoves the educator to administer 
scaffolding in ways that support rather than overwhelm. Wise and O’Neill balance the short- and long-
term impacts of scaffolding, arguing that the immediate feedback provided by scaffolding in the short-
term can aid rapid problem solving in the long term ([16]). This aligns with McLeod ([14]). Cautiously, 
Reiser and Tabak ([17]) cite two difficulties with implementing scaffolding: Challenges with providing the 
right level of support and fading, and the risk of inaccurately assessing the learner’s readiness to perform 
independently. They also report that in scaffolding research, it is difficult to control for scaffolding in the 
presence of other supports. I concur, proffering that these challenges can be mediated in practice with 
adequate scaffolding training. With these viewpoints taken together, the body of research on scaffolding 
shows promising outcomes for supporting learning ([18], [15], [14], [10]), and even more so now, with 
the affordances of technology.  

Technology-mediated scaffolding is scaffolding facilitated by technology, in which the temporary 
supports are technological in nature. As highlighted previously, the MKO in a scaffolding situation can 
be technological e.g. interactive educational software, word processing software, internet search 
engines, online resources or a printout word bank. Technology-mediated scaffolding is underpinned by 
connectivism, a learner-centred and network-mediated pedagogical approach created by Siemens and 
Downes ([6], [19], [8], [20]).  

1.2 Connectivism 
Connectivism differs from previously existing learning approaches in that it is based on learning in the 
digital age ([8], [20]). It is about learning in and through connections made with other users and 
resources (nodes in a learning network), mediated by technology and socialisation ([8],[20]). Actors in 
these networks could be human or non-human, such as technology and learning resources. 
Connectivism highlights that learning occurs outside of people ([6], [19], [21], [22], [7]). It can be seen at 
work in Massive Open Online Courses (MOOCs), online social and learning networks and wherever 
learners connect with information and MKOs ([22]). This study is underpinned by connectivist pedagogy. 

1.3 Pedagogy 
Peterson et al. ([23]) define pedagogy as “the repeated patterns or sets of teaching and learning 
practices that shape the interaction between teachers and learners.” These interactions have been 
summed up as encompassing “teaching styles, teaching theory and feedback and assessment” ([24]). 
Peterson et al. further highlight that the various pedagogies are each underpinned by different learning 
theories, have different overarching aims for education, revolve around different learner priorities and 
needs, and do not all serve the same purpose ([23]). Thus, while proponents of LCPs may argue their 
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superiority over teacher-centred pedagogies (TCPs) ([25], [26], [27], [28], [29]), a more recent 
consensus is that there is no best pedagogical approach to effective teaching and learning. Effective 
pedagogy arises from the teacher’s ability to combine pedagogic strategies and deploy them to achieve 
specific learning outcomes ([30], [23]). It is therefore vital that teachers gain the knowledge and skills to 
apply complimentary pedagogies. 

1.3.1 Complimentary Pedagogies 
Acknowledging Minter’s argument against the dichotomisation of pedagogical approaches ([31]), I 
contend that the complimentary nature of LCPs and TCPs must be considered. Taking a dichotomous 
approach, Peterson et al. argue that “Learner-centred approaches should ensure that students have the 
necessary knowledge, skills and attitudes, which means complementary teacher-centred strategies 
such as modelling or lecturing, as necessary” ([23], p.76). This echoes the position of Husbands & 
Pearce ([30]) that effective pedagogy results from the skilful combination and deployment of a range of 
pedagogical approaches as needed. Weimer ([32]) on the other hand takes the spectrum approach. She 
presents a spectrum of five pedagogical dimensions: power balance; course content function; teacher 
and student roles, responsibility for learning, and assessment purposes and processes. The location of 
teacher pedagogy along Weimer’s continuum depends on how dominant the teacher’s influence is in 
the teaching and learning. For instance, where responsibility for learning is borne by the teacher, the 
pedagogy is teacher-centred. Where responsibility for learning weighs heavily on the learner, it is 
learner-centred (see Figure 2).  

 
Figure 2. Weimer’s continuum of power balance. 

This continuum suggests that pedagogy may slip and slide between TCP and LCP rather than remain static. 
In resolution, Peterson et al. ([23]) support the combining of pedagogies as and when needed, to suit learner 
needs. While LCPs are seen as more effective at promoting learner outcomes ([34], [28], [29]), traditional 
TCPs may serve well for times when direct instruction is required, such as in introducing topics, providing 
feedback or re-directing children en route to learning. To this end, and operating on Weimer’s 5-point 
continuum, there appears to be merit in sliding between TCPs and LCPs as needed. However, to develop the 
lifelong learning and digital age skills not afforded by TCPs, it would appear pertinent to spend considerable 
time on LCPs. Buttressing this reasoning, Peterson et al. argue that the impact of pedagogical choice on the 
outcomes of one learning activity may be minimal. However, if that pedagogy is adopted consistently across 
several activities or consistently by other teachers in the setting, it is expected that this will significantly impact 
on learner development. A range of pedagogies is therefore recommended. With high quality teacher 
education and professional infrastructure, teachers are enabled to make informed pedagogical choices and 
design transformative learning by selecting pedagogical approaches with an understanding of their intended 
impact ([34], [35]). 

2 METHODOLOGY 
This study is a qualitative action research (AR) with the goal of improving my professional practice and 
promoting better learning outcomes for my pupils ([36], [37], [38]). Cohen and Manion ([39]) define AR 
as “a small-scale intervention in the functioning of the real world and a close examination of the effects 
of such an intervention.” Kemmis and McTaggart ([40]) define AR as “an approach to improving 
education by changing it and learning from the consequences of changes.” This study and its aims are 
congruent with these definitions – I have planned and implemented the first stages of a pedagogical 
intervention, drawing insights from its effects to improve my pedagogy and pupil outcomes. 

2.1 Research design 
This study began with Bassey’s 8-step Action Research Model ([41]). The 8 steps are: 1. Defining the 
enquiry; 2. Describing the educational context and situation; 3. Collecting and evaluating data and 
analysing them; 4. Reviewing the data and looking for contradictions; 5. Tackling a contradiction by 
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introducing change; 6. Monitoring the change; 7. Analysing evaluative data about the change and 8. 
Reviewing the change and deciding what to do next. However, due to the sudden interruption of the 
2020 pandemic-related school closure and subsequent loss of site access, the design was amended to 
cover the first AR cycle of iterative enquiry covered by Bassey’s first four steps. This study was on Step 
5 when the lockdown began. This opens future research opportunities to employ all eight steps over a 
longer period, with extended opportunity to trial the proposed intervention.   

2.1.1 Intervention Design 
Prior to data collection and in line with the trialled learner-centred approach, I facilitated the whole class 
selection of three personal writing targets for the rest of the term. The common targets of correct 
spellings and correct use of full stops and capital letters were identified and thus became the focus for 
this study. Also prior, the pupils and I spent two sessions in explicit modelling and practice with Microsoft 
Word (MSW) spelling and grammar check, to ensure that they possessed the prerequisite technical 
skills for the study. As the research problem was identified through the pupils’ words and actions 
indicating adult dependence and low self-efficacy, the data collection and analysis focused on the pupils’ 
words and actions during this study for comparison.  

The study’s task was a proofreading exercise from a previously handwritten piece of the pupils’ work. 
Armed with their spelling and punctuation targets, MSW on their laptops and given 30 minutes for the 
activity, the children proceeded with the task as they saw fit. The goal was to produce a final proofread 
draft of their work, correctly spelled and punctuated. I attended very briefly to each child as they worked, 
asking questions to facilitate metacognition. At the end, I asked them what had worked in using MSW, 
what had not and whether/how the intervention could be used to help their writing. A focus group 
followed for further insight and response validation. I had aimed to conduct three more writing activities, 
gather further data and from this design an intervention in partnership with the participants. However, 
due to the covid-mandated school closure, the study had to be stopped at the beginning of Stage 5: 
Tackling a contradiction by introducing change. The identified contradiction is discussed in the results. 

2.2 Data collection and sampling 
Data was collected using pupil observations; informal conversations with the pupils; field notes and a 
focus group session, in which pupils’ comments and actions were recorded as field notes. Pupils’ work 
samples were used to facilitate conversation and metacognition. Assessment records were used for 
critical sampling to identify 8 children working below, working at, and working above spelling and 
punctuation expectations. Only 6 of these returned signed consent forms and so the research sample, 
n = 6. Participants were male- and female-identifying, of Black British African, Black African, White 
British and Other White ethnicities.  

The observations occurred over two sessions, on two consecutive days. In Session 1, I asked individual 
participants pre-set observation questions as they worked, also observing their learning behaviour. I 
took field notes recording their responses and behaviours. In Session 2, I had informal conversations 
with each participant individually, and after the writing activity. Two days later, after an initial reading of 
Sessions 1 and 2 data, I held the focus group with the participants. This variety of methods and data 
collection dates was aimed at triangulation ([37], [42]). Participant feedback and reflections on the 
sessions formed the data.  

2.3 Data analysis 
Analysis was implemented at 3 levels, also for triangulation ([37], [42]): Coding and themes, theme 
frequency and ability groups.  

2.3.1 Level One: Coding and Themes 
The field notes from the observations, informal conversations and focus group session were compiled 
as one data set. This was read several times for familiarisation. The data were then open coded, line by 
line. The codes were defined, and the data checked against these definitions to ensure consistency. 
Feedback from two critical colleagues was sought on the validity of the codes and categories. The codes 
were sorted into basic themes (initial descriptive codes), then sorted into organising themes (analytical 
codes) and finally, into global themes (categories linked for meaning) ([43], [44]).  

The six basic themes were: Taking control; response to challenge; knowing what to do; I-Can; time-
saving; using tools to accomplish goals. The eight organising themes were: Autonomy; self-efficacy; 
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resilience; clarity; empowerment; motivation; productivity and goals, The three global themes 
(categories) were: Independence (autonomy, self-efficacy and resilience); Empowerment (clarity and 
productivity) and Motivation (goals)  

2.3.2 Level Two: Theme Frequency 
In total, the data consisted of 38 participant comments and 7 behaviour observations. The number of 
times each organising theme appeared in the data (i.e. theme frequency) was recorded thus:  

Table 1. Theme frequency. 

Themes in the data Theme frequency 
in the data 

Autonomy 27 

Self-efficacy 19 

Resilience 16 

Clarity 10 

Empowerment 3 

Motivation 3 

Productivity 2 

Goals 2 

While theme frequency is not a measure of salience, as some participants were more verbose than 
others, it is notable that the themes ‘Autonomy’ and ‘Self-efficacy’ dominate the data. This will be further 
discussed in the results section. Before the study, the participants’ learning behaviours largely consisted 
of raising hands to request adult help; lining up unsolicited by the teacher’s desk requesting feedback; 
distractions such as chatting with their learning partners; falling off task and requesting simpler work. 
There is a marked difference between the pre-study learning behaviours and those captured in the data 
which were largely characterised by expressions of autonomy and self-efficacy.  

2.3.3 Level Three: Ability Groups 
The data were re-sorted by participant and ability groups (working below, at and exceeding expectations) to 
check for patterns in participant responses. I observed that all participants, regardless of ability level, exhibited 
behaviours during the study aligned with all eight of the codes. The theme ‘Autonomy’ was evenly distributed 
across the ability groups, with a frequency of 9 occurrences for each group.  

3 RESULTS 
This inquiry was born out of challenges exhibited by a Year 4 cohort who displayed adult dependence, 
low-self efficacy and were falling short with their spelling and punctuation skills. However, a different 
picture of the participants had emerged in the data by Step 4 of the AR cycle, reviewing the data and 
looking for contradictions ([41]). This contradiction (dependent versus desiring autonomy) is explored in 
the following section. 

3.1 From dependent behaviours to behaviours indicative of autonomy 
Throughout the following results discussion, the underlined sections of the data extracts are those coded 
for ‘Autonomy’ and ‘Self-efficacy.’ 

Table 1 illustrates that autonomy and self-efficacy are the dominant themes in the data. ‘Autonomy’ was 
evenly expressed across all three ability groups. Before this study, Child 6 worked with a teaching 
assistant for every learning activity. When given a choice of learning activities differentiated by 
complexity, Child 6 habitually chose the simplest option. In the focus activity however, Child 6 described 
their experiences thus:  

“I prefer helping myself … It (MSW) prompted every spelling mistake I made. Now, I know, I can 
remember the correct spelling when I write in my book… Now I’ve done it in MSW, I can do it in 
my book. It’s making me feel I have more confidence to do it, that I can do it in my book.”  
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Armarego argues that in teacher-driven learning environments, “the dependent learner mode will tend 
to dominate – control of the learning process is relinquished to the teacher, while the student will demand 
carefully articulated structure, clear guidance and clearly defined assessment” ([25] p.200). To draw 
from both Armarego [25] and Weimer’s [32] 5-point pedagogical spectrum, learning experiences in which 
the power dynamic favours the teacher, course content is determined by the teacher, the teacher is the 
active transmitter, and the learner is the passively receiver, where the teacher holds responsibility for 
learning, and assessment is teacher-designed and executed, i.e. in teacher-driven learning experiences, 
learners tend to exhibit dependence on the teacher for their learning. This aligns with my experiences 
in teacher-led pedagogy with these participants prior to this study. The opposite occurred during the 
study. With the learner-centred pedagogical intervention, participants began to exhibit learner 
independence and autonomy.  

At each stage of the study, the participants were given agency and voice. They were invited to choose 
their own writing targets, given the option to trial the technology or not and the choice to approach the 
writing activity as they chose. They were also invited to self-assess their progress. These are all LCP 
features. In the focus group, their views were solicited regarding the design of future writing activities. 
The participants taught the teacher how they would like to be taught. This in-study change in pedagogy 
echoes Freire in which “The teacher is no longer merely the-one-who-teaches, but one who is himself 
(sic) taught in dialogue with the students, who in turn while being taught also teach. They become jointly 
responsible for a process in which all grow” ([28] p. 53). In this Freirean sense, LCPs can be 
emancipatory for the learners, reflected in the global themes of Independence, Empowerment and 
Motivation (section 2.3.1). 

3.2 Features supporting behaviours indicative of autonomy 
In the following section, I unpack the features of this intervention, indicated by the participants, that have 
supported the change from dependent to autonomous behaviour. These are: Safe space, instant 
feedback, self-efficacy and metacognition.  

3.2.1 Safe Space 
When asked regarding the feedback from the spelling and grammar check, “How do you feel about the 
corrections?” Child 1 responded, “Mistakes are not bad. Sometimes, mistakes are a good thing. You 
learn from them.” Child 2 expressed similarly: “It helps. Everyone makes mistakes.” During the study, 
the participants appeared uninhibited about making mistakes in contrast to their previous tendency to 
avoid them. This is a common feature of LCPs where the learning is the focus, rather than the correct 
answer or end grade as with TCPs, and the safety to make mistakes encourages inquiry and learning 
([28], [29]).  

3.2.2 Instant Feedback 
The technology made the processes of feedback and self-assessment more efficient. There was no 
need to queue for teacher feedback and with their new sense of autonomy, the participants no longer 
sought this. Child 1 stated, “I prefer doing it on the laptop because waiting takes time off work and then 
I don’t get much done.” Child 2 reported, “I am glad I can correct my own work.” Child 3 expressed, “I 
prefer immediate feedback from MSW because I won’t need any more help and I can get to a higher 
grade.” Child 6 reported, “I prefer helping myself.” When asked why helping themselves mattered to 
them, Child 2 responded, “So at the end, you know you did the work by yourself.”  

Tapping into the affordances of connectivism rather than depending on the adults for support, the 
participants engaged with the non-human actor (MSW) in their new learning network. As they typed up 
their assignments, they engaged with feedback from this MKO ([11]), i.e. MSW, evaluated its 
suggestions and edited their work. Child 3 was seen making use of these suggestions, stating, “It was 
helpful. It gave suggestions for me to correct my mistakes,” and Child 1 was seen evaluating before 
applying them: “I went to ‘Review’ and it said ‘Complete.’ It highlighted ‘Prasutagas’ (name of historical 
figure), so, I Googled it and I looked at the word bank.” Child 1 engaged a second non-human actor, 
Google search engine via the internet, to evaluate the suggestions of MSW spelling and grammar check, 
and a third actor, the class word bank. Child 6 further demonstrated metacognition and the ability to 
transfer the newly scaffolded skills in stating, “Now I’ve done it in MSW, I can do it in my book. It’s 
making me feel I have more confidence to do it, that I can do it in my book.” Reingold, Rimor and Kalay 
([45]) refer to this as metacognitive technology-mediated scaffolding. Kop and Hill argue that 
connectivism continues to underpin the development and emergence of new pedagogies facilitating the 
shift from teacher to increasingly autonomous learners ([22]). In this study, this shift was facilitated by 
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the availability of sources of support in the room besides the adults, i.e. technology, set up to provide 
interactive support as the adults would have done.  

Level 3 analysis finds that these expressions of autonomy and self-efficacy were made by all 
participants. This instant technology-mediated feedback was therefore beneficial to all, regardless of 
ability level. 

3.2.3 Self-efficacy 
Being able to help themselves bolstered self-efficacy as expressed in the participants’ words and 
actions: “I prefer immediate feedback from MSW because I won’t need any more help and I can get to 
a higher grade.” – Child 3, and “It underlines the word, so if it’s wrong, I can look in a dictionary. With 
the red underlining, I used my imagination to think, sound it out and try again. If I still got it wrong, I 
checked the dictionary.” – Child 4. With the clear and instant feedback from the word processor, pupils 
were able to get on with their work without requiring adult support. Their self-efficacy grew as they made 
progress. Child 2 stated, “It would have a red or blue line if I spell something wrong. It corrects my 
spelling and grammar and so I know what’s wrong. In my book, I forget because there’s no one to tell 
me until you mark it.” This new clarity and sense of control helped the participants to begin moving away 
from “an entity (or fixed) view of their ability towards an incremental view, in which ability can be 
improved with effort and dedication.” ([46]). Thus, the technology played the role of MKO, increasing the 
efficiency and manageability of formative feedback, facilitating self-assessment and reducing the time it 
took for pupils to receive feedback. It helped to reduce cognitive load while the pupils applied the 
feedback from short term memory to the editing of their writing. Without the wait for teacher feedback, 
this immediate application was facilitated, in line with Anderson et al. ([13]).  

3.2.4 Metacognition 
The dialogic approach I adopted to draw out the pupils’ insights helped to make their cognition ‘visible’ 
to them. I asked what was working or not working and how we could use the insights in future learning. 
This was modelling metacognition or thinking about how we think and learn. Metacognition requires 
learners to “externalise mental events” ([3] p.67). Pupils were therefore facilitated to think about how 
they were learning and to assess this against a goal they had chosen. Child 4 reflected on how the 
learning worked for them: “It was helpful. With the red underlining, I used my imagination to think, sound 
it out and try again. If I still got it wrong, I checked the dictionary.” With the help of this interactive 
feedback, Child 4 created a system they could use again (think, sound out, try again, use dictionary). 
This aligns with metacognitive theory: “A ‘metacognitive’ approach to instruction can help students learn 
to take control of their own learning by defining learning goals and monitoring their progress in achieving 
them” ([3] p. 18). One interesting observation was how the technology supported the participants as 
their MKO, scaffolding them across their individual Zones of Proximal Development ([11]). In connectivist 
fashion, the participants’ learning did not only reside within human actors but also in the networks they 
had formed with their non-human actors ([6], [19], [8]) i.e. MSW, Google search engine, dictionaries and 
word bank.  

3.3 Results summary  
This study is the first stage of this AR and is therefore not conclusive. While the participants did not have 
sufficient opportunity to become completely autonomous in this study, they did begin to exhibit 
behaviours indicative of self-efficacy and autonomy in contrast to their pre-study dependent learning 
behaviours. Drawing the findings together, I respond in the following section to this study’s research 
question.  

3.3.1 How can connectivist pedagogy be used to wean adult-dependent pupils off adult 
support and develop autonomous learners? 

The technology, a non-human actor in the participants’ learning network, played the role of the MKO, 
providing instant and interactive feedback and scaffolding as the children worked. It also helped to 
reduce cognitive load as the children concentrated on their writing, responding to the MSW spelling and 
grammar prompts without having to concurrently remember and follow punctuation rules. This MKO role 
was typically played by the adults in the classroom – the teacher and teaching assistant. However, with 
the use of MSW, every child had their own MKO and instant, interactive feedback. The instant feedback 
facilitated immediate implementation, giving the participants a taste of success as each sentence was 
correctly punctuated and spellings corrected. This success improved self-efficacy as demonstrated in 
the participants’ responses. One expressed confidence that they could transfer the scaffolded skills to 
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writing in their books. All said they preferred working with the word processor to waiting for adult support. 
Some reported that it was important to know that they had completed their work themselves. The 
technological MKO gave them this sense. The trialled connectivist pedagogy therefore helped the 
participants to begin working autonomously by facilitating self-efficacy and autonomy. The technology, 
embedded in LCP, served as a scaffold to independence. This is an example of how connectivist 
pedagogy can be used to wean adult-dependent pupils off adult support and develop autonomous 
learners. It is pertinent to note that the technology in this study served simply as a scaffolding tool. It 
was the skilled use of complimentary pedagogies (scaffolding, underpinned by socio-constructivism, 
and connectivism), enhanced with complimentary technology, that facilitated the change. 

4 CONCLUSIONS 
This small-scale action research explores the proposition that learner autonomy and self-efficacy can 
be facilitated by connectivist pedagogy. The findings support this and suggest that this approach could 
benefit pupils working at various ability levels. By the end of this first AR cycle, the participants 
demonstrated higher levels of self-efficacy and motivation and expressed the desire to work 
autonomously in contrast to their pre-study dependent learning behaviours. It became clear that for 
these participants who had struggled with punctuation and spelling, reducing their cognitive load was 
vital for the focal skills acquisition. They had struggled with writing alongside remembering and applying 
the rules of spelling and punctuation. Connectivist pedagogy involving a technological MKO, i.e. MSW 
spelling and grammar check, helped reduce this cognitive load. The role of dialogic facilitation was also 
underscored as teacher questioning supported participants’ metacognition and externalising of their 
learning. This further facilitated clarity for the participants, providing future direction as their learning 
became more visible and replicable. For further research, I recommend the completion of this study 
using the 8 steps in Bassey’s Action Research model to observe the transfer of the scaffolded skills.  

This study is limited by a small sample size of 6. It is therefore exploratory, and the results are not 
generalisable. However, as the focus of AR is to improve teacher practice and solve a specific problem, 
generalisability is not the goal and the aim was achieved. Due to time constraints occasioned by the first 
UK 2020 lockdown, the full 8-step action research model could not be completed, and the full planned 
intervention could not be trialled. The findings are therefore not conclusive. There is the possibility that 
Hawthorne Effect came into play during data collection. The researcher attempted to mitigate this 
through triangulation of data collection methods and via response validation with the focus group. 
Researcher bias in favour of learner empowerment was mitigated by the feedback of critical colleagues. 
The contribution of this study is the insights on how connectivist pedagogy can be applied in primary 
school teaching and learning to facilitate learner autonomy. The implications for wider practice are: The 
need for high quality teacher education and strong professional structures to enable teachers make 
informed pedagogical decisions, and the need to teach effective scaffolding skills to all teachers and 
support staff so that scaffolding can be used as designed i.e. as temporary, contingent support rather 
than staple pedagogy.  
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E-LEARNING GOVERNANCE DURING EMERGENCY ONLINE 
LEARNING: A CASE STUDY OF THE APPLICATION OF E-

LEARNING GOVERNANCE REFERENCE MODEL 
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Prince Sattam bin Abdulaziz University (SAUDI ARABIA) 

Abstract 
E-learning is a complex process that encompasses organizational, administrative, instructional, and 
technological risks and the rapid transition to distance learning modalities during the COVID-19 
Pandemic exacerbated these risks making institutions worldwide face unprecedented challenges to 
manage and ensure learning continuity and achieve successful transition to online learning, especially 
for K-12 students [12]. This required intensive planning and efforts from educational intuitions globally 
to manage potential risks of educational services’ interruption on kids due to schools’ closure and rapid 
transfer to online learning [4]. The adoption of E-learning has widely spread learning modality among 
institutions with the goal to ensure the quality and effectiveness of content delivered and the efficiency 
in the use of institutional resources [6]. Among the most effective efforts and strategies institutions have 
adopted during the pandemic to ensure continued services with minimal risks, is the planning and 
execution of institutional E-learning governance. 

Keywords: E-learning, Governance, COVID-19 Pandemic, K-12, International. 

1 INTRODUCTION  
The critical role that E-learning played during schools’ closure due to the pandemic required a specific 
focus on developing agile E-learning governance models. E-learning governance is defined as the 
responsibilities and practices carried out with the aim to provide a strategic direction to an institution’s 
E-learning initiatives ensuring that established objectives are achieved, and risks managed properly, as 
well as responsible allocation of resources [3]. Successful implemention of E-learning requires effective 
project management, efficient change management, and proactive risk management efforts. The 
application of E-learning governance principles helps in establishing the foundation for successful E-
learning by providing a set of benchmarking references [5], However, although E-learning governance 
models and processes are important for the success of E-learning, this area of research is not widely 
covered in the literature and few cases are discussed [3]. E-learning is gaining increasing recognition 
and adoption by institutional leaders being a significant milieu for innovation in education due to its 
dynamicity and representing a critical mean for achieving sustainability and return on educational 
investment [1], [2]. E-learning governance reinforces and guides the improvement of E-learning 
independent of any other factors such as, technical platforms, organizational structures, or pedagogical 
frameworks [10].  

Further, after the rapid transition to online learning during the global pandemic, there is a growing need 
to exchange lessons learned on an international level and share best coping and mitigation practices 
[6]. Among the E-governance models discussed in the literature is the E-learning Governance Reference 
Model (eLGORM) [2] that discusses the planning, execution, and optimization of a corporate E-learning 
program and proposes control standards for expected risks in these processes. Another model is the 
Capability Maturity Model CMM in the domain of E-learning. It represents a framework that indicates a 
set of expected outcomes for the different maturity model. In addition, the eMM Model is another 
governance framework that could be applied in the evaluation of institutional E-learning capabilities. 
Another model is the Australian National Training Authority (ANTA) to help auditors evaluate quality of 
online materials and ensure compliance with the Standards for Registered Training Organizations [2].  

This paper discusses E-learning governance model that the Saudi Ministry of Education MoE developed 
and extended during the pandemic to ensure education continuity and seamless delivery of educational 
services utilizing E-learning technologies [7]. The MoE has developed and implemented a holistic four-
dimensional governance model that covers all stages of E-learning including the organizational 
structures, administrative processes, instructional and pedagogical frameworks, and technological tools 
and platforms.  This framework will be analyzed in accordance with eLGORM’s processes and rules as 
it includes three key applicable components to this case. The eLGORM framework is structured 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4866



 

 

according to three E-Learning governance processes that includes corporate E-Learning program 
planning, corporate E-earning program execution, and optimization of E-learning processes.   

2 METHODOLOGY 

2.1 E-learning Program Planning  

2.1.1 Organizational analysis 

2.1.1.1 Organizational structure 

Post national closure of schools due to COVID-19 Pandemic, the MoE conducted organizational 
analysis to determine E-learning objectives, learning and performance requirements, technical needs, 
and stakeholder’s group’s readiness. The MoE initiated the E-learning and Distance Education 
Directorate (ELDE) with three interrelated departments including E-learning Planning and Standards 
Department, Design and Programs Department, E-learning Performance Department. The MoE 
identified the (ELDE) executive plan with thirty tasks and responsibilities to be performed through the 
three departments under its hierarchical structure. The MoE formed senior and steering committees with 
cascading levels to 47 Educational Departments, Education Offices, and finally to school principals to 
monitor the schools’ proper E-learning implementation within each region and report periodically with 
final update of distance learning programs. Three committees were formed with systemic governance 
structure to facilitate coordination processes; First, the Supervisory Committee at the level of the 
Education Directorate that prepare and submit periodic reports to the Ministry of Education on the 
progress of the educational process and potential challenges at the level of the Education Department. 
Second, the Executive Committee for returning to schools coordinating with Education Offices that 
ensures follow-up and evaluation of the educational process in the Education Office according to the 
operational scopes and models. Third, the School Operational Committee that monitors and evaluates 
the progress of the educational process, teachers' performance, and learning outcomes.  The National 
eLearning Center (NELC) coordinated with international organizations to design E-learning and distance 
education frameworks and support other MOE efforts to evaluate and analyze the results to provide 
recommendations and improvements that feed into the continuous MoE improvement plans.  

In addition, MOE developed a continuous evaluation and monitoring process to ensure necessary 
actions and solutions and/services are added to the program to conduct regular assessment and 
evaluation of outcomes, and improve outcomes attainment through applying necessary corrective action 
plans and to ensure that there is no student left behind. This is enabled through an extensive set of 
dashboards and operational Key Performance Indicators KPIs. A Monitoring dashboard system is 
planned and implemented at different administrative hierarchal levels according to a set of operational 
dashboards and weekly reviews to monitor engagement, attendance, monitor daily school online 
activities, and generate reports to ensure that all students, teachers and learning processes are on track. 
on the other hand these monitoring dashboards used to report the progress and identify any challenges 
of implementation and provide the needed support. The Education Departments in each district report 
back to the general departments in MoE. 

2.1.1.2 Administrative Processes 

To ensure quality and equity of E-learning services to all schools and students across the kingdom, 
three committees were formed with systemic governance structure and administrative tasks to facilitate 
this coordination. The Supervisory Committee at the Education Directorate level with the following 
responsibilities and administrative tasks related to E-learning processes and rules such as, approve the 
schools E-learning operation model whether blended or fully online according to pandemic risk ranges. 
This committee also worked on ensuring the readiness of schools for E-learning in terms of technology 
infrastructure and instructional operations frameworks. In addition, the committee follow up and evaluate 
the progress of the educational processes including E-learning according to the operational plans and 
models at the level of educational offices and schools. Second, is the Executive Committee at the 
Education Office level. Education Offices are administrative units established by the Education 
Directorate after the approval of the Ministry in cities, governorates, and administrative centers, with the 
aim of providing educational and school services in its affiliated schools, according to the allocated 
geographical area. This committee level determines the school appropriate operating models including 
E-learning for the Education Office according to the specified pandemic risk range and ensure the 
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readiness of schools; infrastructure and submit follow up and monitoring reports to the Supervisory 
Committee.  

The third committee is the school operational committee with several responsibilities and administrative 
tasks such as, apply schools’ operating model including E-learning model after being approved by the 
Executive Committee and implement required application of the operating model specified for the school 
according to the identified risk range. Additionally, to ensure that the educational platforms are operating 
and running with the highest performance quality and that the assignments and examinations are well-
planned and approve the school schedule for teachers to ensure that that curriculum is taught and 
completed both face-to- face or virtually, and evaluate the progress of the educational process, teachers' 
performance and learning outcomes. 

2.2 E-learning strategy formulation 
Based on an extensive analysis stage of the governance framework, the MoE developed E-learning 
strategy in a partnership with the National eLearning Center (NEC), an independent national institution 
aims that aims to enhance trust in the eLearning programs, lead innovation in learning through digital 
transformation and enable the integration among educational institutions and labor market needs. The 
E-learning strategy was guided by a comprehensive analytical study on the K-12 E-learning programs 
that began with the development of an eight-dimension framework, designed by the National eLearning 
Center (NELC) and collaboratively finalized by NELC and OLC (Online Learning Consortium, 2020). 
The framework includes dimensions and subdimensions which recommended 71 proposed 
development initiatives for the public education through eight overarching dimensions and 
subdimensions related with required needs, initiatives, goals, action lines, critical success factors, KPIs, 
target audience, and the level of the priorities during COVID pandemic [7]. Theses dimensions included 
leadership, digital curriculum design, E-teaching and learning, learning evaluation, technology, support 
training, continuous development and evaluation to provide information to support capacity and quality 
in online education throughout the country to enhance the potential for Vision 2030. The Ministry of 
education represented studied and analyzed the 71 recommendations developed by the NELC and OLC 
analysis and recommended policies and recommendations to be adapted for future action framework 
[7]. 

2.3 E-learning program elaboration 
On the E-learning program elaboration phase, MoE set a three-phased contingency plan of adaptation 
to allocate all possible resources to support E-learning, planned for business continuity, and identified 
potential threats and opportunities according to Strength, Weakness, Opportunity, and Threats SWOT 
analysis to ensure preparing proactive response and plans to mitigate learning loss, and leverage digital 
maturity by providing robust systems and infrastructure, digital content, platforms and training programs, 
and performance dashboards. The MoE through the senior-level steering committee has developed E-
learning programs and projects with consequent priorities. The technical and administrative 
infrastructure was established, and the national E-learning plan was initiated through Centralized Online 
Education Infrastructure (SSO, LMS, etc.,) to increase the number of schools successfully implementing 
online learning, ensure operability to improve understanding using learning technologies and modalities 
to better support students and improve learning outcomes [13]. 

Additionally, MoE worked on promoting and maintaining security, Internet access, coverage, reliability 
as related to access of learning technology systems and courses and encourage a culture of innovation. 
To achieve that, MoE allocated different E-learning resources by offering different distance education 
programmes and resources such as, iEN National Gate, a free portal that provides reliable E-learning 
services to all students, teachers, education principals, supervisors, and parents. The portal is a rich 
resource for all educational materials, and it is available for public and private schools from inside and 
outside of the kingdom. The educational platform (iEN) contains advanced digital solutions that provide 
advanced digital contents and tools. Second, Madrasati which is the national Learning Management 
System of the Ministry of Education provides teachers and students with synchronized and 
asynchronized virtual classrooms, supported with interactive content, tools, and resources. Third, the 
iEN TV Channels that provides educational content and sustained learning opportunities through 23 
satellite channels and YouTube for all educational levels and distance education for everyone. The 
fourth E-learning service is the Virtual Kindergarten, an educational application for children up to five 
that offers educational content through 11 units according to a timeline that monitors progress and 
achievement and evaluation of children’s skills. Finally, the Back-to-school website to support E-learning 
initiatives and enhance change management plans and activities through multiple instructional guides 
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and training packages related to the Madrasati target audience. The website enables all beneficiaries 
including students, kindergarten, students with disabilities, teachers, parents, school administrators and 
counselors, and educational supervisors to use Madrasati platform effectively and efficiently (Ministry of 
Education, 2020). 

3 RESULTS 
MoE E-Learning Program Execution 
E-learning projects were executed though the directorate of (ELDE) in coordination with Digital 
Transformation General Directory, Microsoft Company, and two national Educational Technology 
Companies including Tatweer, and Tetco according to the E-learning Plan (Ministry of Education, 2020). 
Each individual project was provided with the execution and implementation guidelines and its results 
were monitored to help ensure MoE objectives and deadlines are met. The MoE utilized advanced 
technologies and scalable technological infrastructure to provide agile response through cloud 
computing technology, Madrasati was available to K-12 students and teachers for more than 99.7% of 
the time through seamless availability through reliable cloud infrastructure. Other E-Learning services 
such as educational TV and YouTube channels were available 24/7 for students and linked through 
schools’ schedule and activities. The MoE also enhanced existing firewalls capabilities to meet students’ 
data security requirements and maintained consistent collaboration and interaction with users, 
administrators, policy makers (Ministry of Education, 2020).  

4 CONCLUSIONS 
Optimization of E-Learning Processes 
The MoE applied several internal and external auditing processes. The internal auditing activities were 
conducted to review performance controls to ensure quality application and minimization of risks 
(Ministry of Education, 2020). The E-Learning Center developed a set of online teaching and learning 
standards for K-12 level and digital courses production. Madrasati Dashboard facilitated monitoring 
students access and performance with set of quantitative performance indicators built within the system 
of Madrasati and categorized into indicators of seven target groups—student, teacher, principal, 
supervisor, school, education office, and education directorates—generating reports and statistics for 
stakeholders. The system has four monitoring panels to ensure access is provided for all 275 Education 
Offices, 47 Educational Departments for MoE leaders, and for synchronized online classes. The first 
panel shows data from more than 275 Education Offices in major cities in the Kingdom that have been 
linked to the system enabling them to monitor the general status of schools’ online performance and 
monitor school progress through their schedules. The second statistical panel shows data from 
education departments that links more than 47 Educational Departments and enables them to monitor 
the general status of schools in the Education Department and monitor completion of school E-learning 
schedules. The third panel shows information for the MoE leaders on Madrasati to be able to monitor 
detailed schools’ performance and progress and generate reports. The fourth panel of statistics is 
assigned to follow the educational and interactive activities of the virtual classroom tool (Microsoft 
Teams) and to monitor the number of virtual classes held and provide other monitoring services(Ministry 
of Education, 2020).  

Teachers were provided with reporting tools to monitor students' engagements and performance with 
each course activities and content (Ministry of Education, 2020). School principals are also provided 
with a monitoring and reporting dashboards to monitor main school activities, including students and 
teachers’ absence and engagement. Further, cascaded levels of different dashboards were designed 
and were accessible to schools according to the organizational structure of the schools districts’ 
directorates including educational directorates, supervisory offices. Regular reporting and monitoring of 
students’ engagement and absences is used to detect and reach all students, provide the necessary 
counselling and support to ensure equitable educational opportunity to all students.  
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Abstract

We live in the digital age. Digital technology integrates citizens' lives in their various dimensions: private,
public, and professional. The evolution of technology is accompanied by digital skills in the face of the
awareness of networked globalisation that has led to transformations in the social, economic, and
cultural fields. The impact of Covid-19 on the education system has been significant to the extent that it
is impossible to imagine an "unblended; what we have in presence is a blended and hybrid education
that combines face-to-face and remote learning and analogue and digital environments and spaces. It is
within this framework that this text finds its space. Its aim is to know the perceptions of the surveyed
students about digital skills in the teaching-learning process and to understand the impact of digital
games on learning and classroom dynamics during the pandemic. Regarding methodology: we built a
questionnaire (exclusively for this research) with open and closed questions. The questionnaire, after
being validated, was applied to students from two different higher education institutions (one university
and one polytechnic) located in Lisbon and from three different courses Higher Technical Professional
Course in child and youth care (level 4), the Degree in Basic Education (level 5) and the Degree in
Social Education (level 5). 93 students answered from a universe of 111 students (83.7%). The results
show, in sociodemographic terms, that the majority are female (93.9%) against (6.1%) male, that the
average age is between 21 and 25 years (62.2%) and that only 3 students over 36 years have the status
of working student. This data reveals that only 3 students in this universe of 93 students entered higher
education for their professional requalification. In relation to the parents' academic qualifications, this
study reveals that mothers have more qualifications (Bachelor and Master) than fathers. Regarding the
teaching-learning, the results show that the students, after the experience of the previous school year
with remote learning, are more familiar with the technology and that they value the use of games in the
classroom as enhancers of the understanding the syllabus, as a form of motivation and development of
social skills and citizenship through group interaction that the game can propitiate. From this exploratory
research, we can conclude that digital technologies, which were used as resources to support the
teaching-learning process, became, with the pandemic, a main artefact of remote teaching. In line with
several authors, teachers and students will no longer be the same after the period of remote teaching.
Thus, the Technologies and digital games can be re-signified and occupy an important space in the
teaching-learning process in all teaching levels. This is the background to the "Digital Skills and Jobs
Coalition" proposed by the European Commission.

Keywords: Digital technologies, dDgital game, Higher Technical Professional Course in child and youth
care, Degree in Basic Education, Degree in Social Education.
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THE TREND AND PATH OF THE CONSTRUCTION OF BLENDED 
TOP-RANKING CURRICULUM IN COLLEGES AND UNIVERSITIES 

X. Hua, J. Zhao 
Northwest Normal University (CHINA) 

Abstract  
High-quality blended curriculum is the top priority for course construction in the post-epidemic era and 
is also the core of the current work of cultivating first-class talents in institution of higher learning. 
Researchers use NVivo11.0 to code and analyze the lecture texts of 19 institution of higher learning 
with nearly 60,000 words blended top-ranking curriculum and investigate the design and construction of 
online and offline blended curriculum in colleges and universities. The research analyzes the impact of 
online and offline blended curriculum construction in colleges and universities from the six dimensions 
of curriculum type, curriculum teaching design, curriculum teaching philosophy, curriculum teaching time 
arrangement, curriculum teaching conditions, and curriculum reform effectiveness. The construction 
path of updating the teaching concept, reconstructing the organic composition of the curriculum, and 
adding curriculum supervision is obtained, which provides effective suggestions for the development 
and construction of online and offline blended curriculum in colleges and universities in the future.  

Keywords: Online and offline blended form, Top-ranking curriculum, Path, Content analysis.   

1 INTRODUCTION  
Blended teaching at home and abroad in the tide of education information development so far, gradually 
gained the unanimous recognition in the field of education. After more than 20 years of evolution and 
innovation, there is a consensus at home and abroad that blended teaching will eventually become the 
"new normal" of future education [1]. In the past few years, Internet technology has led to an explosion 
of non-traditional learning opportunities [2]. Especially after the outbreak of the global covid-19 epidemic, 
most educated groups have an urgent need for the use of the Internet to conduct learning, which has 
rapidly increased the number of blended courses, and has allowed all sectors of society to refocus on 
blended teaching. 

In order to adapt to the era of education informationization and ensure the normal development of 
education in the post-epidemic era, countries around the world are beginning to look for the direction of 
education development in the post-epidemic era. According to OECD statistics in 2020, some countries 
have implemented large-scale education measures in multi-agent distance training and online course 
deployment. Therefore, the reform of college education curriculum is imminent. As early as 2019, the 
Ministry of Education of China issued the “Implementation Opinions on The Construction of Top-ranking 
Undergraduate Curriculum”, which proposed the construction plan and recommended standards for the 
construction of hybrid first-class courses in universities. As the implementation of the results of education 
and teaching reform, the construction of blended top-ranking curriculum in colleges and universities 
emphasizes the need to strengthen the deep integration of modern information technology and 
education and teaching, solve the problem of teaching and learning model innovation, and eliminate the 
simplification and formalization of information technology applications [3]. However, there is a certain 
gap between the existing online and offline blended curriculum in the teaching concept, teaching 
methods, teaching strategies, teaching process and teaching evaluation and the overall construction 
goal of "building a higher-level talent training system". Therefore, this study will focus on the existing 
blended "golden course" in colleges and universities. By analyzing the construction of the existing high-
level blended curriculum, it will find out the relevant elements to improve the advanced level of the 
course, highlight the innovation of the course and increase the challenge of the course, to summarize 
the construction ideas of the hybrid course in colleges and universities. 
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2 LITERATURE REVIEW 

2.1 The definition of Blended Curriculum  
From the past to the future, whether it's traditional learning, online learning or blended learning, the product 
we've been trying to achieve is the quality of education. For this reason, blended curriculum comes into 
being with the development of blended learning. There is no fixed and unified concept of blended learning, 
and most scholars put forward their own understandings in academic practice as individuals. Gerbic 
believes that face-to-face and digital learning environments coexist in a mixed environment, which together 
provide conditions for the occurrence of learning behaviors [4]. Michael divides the definition of blended 
curriculum into three parts. First, blended curriculum is formal educational programs in which at least part 
of the learning process is conducted online, during which students can control the time, place, path, or 
pace of learning. Second, at least part of a student's learning takes place outside the home in a supervised 
physical setting. Third, the modules of a student's learning path for a course or subject should be relevant 
to an integrated learning experience [5]. The emphasis of the blended curriculum is not what to mix, but 
how to mix and how to make a suitable and appropriate choice of mixed distribution to improve the quality 
of education. This is also particularly important in the construction and implementation of the blended 
curriculum. Dziuban et al. posit that the concept of blended curriculum is based on the integration of 
classroom and e-learning phases [6]. Blended curriculum also means that the learning content is integrated 
in different media and methods. Baran et al. mentioned in their study that most teachers of blended 
curriculum believe that compared with traditional educational environment, curriculum implementation in 
blended curriculum requires more organized, structured and planned activity design [7]. Garrison and 
Kanuka posit that the integration of differing modalities requires the combination of the most desirable 
aspects of face-to-face and online environments [8]. In addition, for the practical application of blended 
courses, researchers mostly focus on teaching forms such as MOOCs, SPOC and flipped classroom, 
because such courses have better learning benefits than traditional teaching methods and are 
accompanied by the continuous output of new methods and concepts. However, the definition and value 
of blended curriculum is far beyond this [9]. 

Based on previous studies, this study proposed that Blended Curriculum is an innovative Curriculum 
combining face-to-face Curriculum and online Curriculum. It is an effective deployment and integration 
of learners according to their personalized learning needs and an appropriate proportion to 
comprehensively promote learners' path selection and activity implementation plan for improving 
learning quality. Blended learning is integrated. The demarcation line between online learning time and 
offline learning time should be vague, while blended courses should weaken the boundary of classroom 
and treat learning as a whole activity. 

2.2 The Current Situation and Development Trend of Blended Curriculum 
Construction  

From the process of literature review, it is found that "mix" has become a hot word in the field of higher 
education in the past two decades. Researchers from pay attention to the connotation of blended 
learning and blended curriculum exploration, the focus gradually extended to blended involved in the 
process of curriculum construction of blended teaching mode, teaching strategy, teaching methods, the 
blended teaching design model and the framework and blended curriculum evaluation of empirical 
research and curriculum development benefit content, involving many disciplines and fields. In addition, 
in recent years, contents about verification of the effectiveness of blended teaching design framework 
in improving students' learning effect [10] and comparison of the differences between blended teaching 
and traditional teaching in students' learning benefits have been increasing, and gradually shifted to the 
element analysis level of hybrid learning. The teaching evaluation system and indicators in the blended 
curriculum have also expanded from examining students' satisfaction degree to including students' 
support, cost, effort and research-based teaching [11]. However, there is still room for further 
development on the construction of blended curriculum in colleges and universities. 

The development of blended curriculum needs to move forward continuously with the influence of times 
change, the promotion of technology development, the support of national policies and the 
transformation of learners' learning needs. Teaching reform is focusing on the new stage of blended 
education. Herma Jonker believes that mixed courses should be adaptable and accessible to students' 
needs and abilities, and curriculum construction should focus on flexibility [12]. It is important that the 
elements of a blended curriculum not only connect with each other but are integrated into the learning 
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environment [13]. Therefore, the construction of mixed courses should focus more on the flexible 
arrangement of course links. 

The construction of blended curriculum can be divided into two stages: Design and implementation. 
Existing research mostly stay at the level of theoretical design, but a relatively mature theoretical system 
has not yet been formed to provide effective guidance for blended curriculum in integrating learning 
activities in physical and digital environments. The construction elements and paths of blended 
curriculum need to be explored. In the implementation stage of blended curriculum, the existing teaching 
environment, teachers' teaching philosophy, institutional management system and students' 
participation consciousness all restrict the teaching practice of blended curriculum. Through the 
research, it is found that the most prominent feature of Chinese universities, different from foreign 
universities, is that the administrative power of institutions plays a decisive role in the process of 
promoting blended teaching. The school continues to promote the in-depth development of blended 
teaching through the construction and upgrading of teaching facilities, the continuous improvement of 
policies and systems, the construction of teachers' teaching ability development system and the 
strengthening of foreign cooperation [14]. At this point, the development and trend of blended curriculum 
gradually moved towards the situation of careful organization and implementation by school 
management, teaching level and other participants in curriculum construction. 

3 DESIGN OF THE STUDY 
The purpose of this study is to find out the hidden problems in the course construction by content 
analysis method based on the current construction of blended curriculum in colleges and universities, 
explore the role of different components of mixed courses, and find the development trend and 
construction path of blended curriculum in colleges and universities. 

3.1 Research questions  
This research focuses on three issues: 

1 How to construct the online and offline blended curriculum contained by the national top-ranking 
undergraduate curriculum? Which aspects of education reform need to be carried out? 

2 What education and teaching concepts need to be followed, which education and teaching 
methods should be used, and which evaluation methods should be selected for the construction 
of top-ranking blended curriculum? 

3 How does the construction of top-ranking blended curriculum reflect the "gender once"? How to 
maximize the advantages of blended curriculum in the construction process to cultivate 
innovative, compound and applied talents?  

3.2 Research object   
The research sampled 19 lecture videos that participated in the review of national top-ranking 
undergraduate curriculum, and the course types were blended top-ranking curriculum. They are all 
"golden course" taught by experienced teachers, selected and recommended by the university 
administrators. The research used "Xunfei Hearing" to convert the video into text, and two researchers 
proofread and revised the transcribed text. Finally, 19 copies of the lecture text were obtained by 
screening, and nearly 60,000 words of text were generated. 

3.3 Research coding system  
The research uses NVivo11.0 software to encode and analyze the collated lecture text. Take the national 
top-ranking undergraduate curriculum review standards and the overall requirements and construction 
content of the course construction as the coding basis for content analysis and use the content analysis 
method to code text materials from bottom to top. The researchers selected Strauss 'three-level coding 
method from the common coding methods of Nvivo11.0 software, determined coding nodes according 
to the research topic, and finally formed the research framework [15]. 

The basic coding process is as follows: First, in the open coding process, the researcher uses Nvivo11.0 
to encode the lecture text line by line according to the research questions and coding basis. Pay attention 
to the understanding and grasp between each word and content word and sentence word. To find out 
the path of blended curriculum construction related to the theme of the concept of preliminary naming 
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and marking. End up with 367 free nodes. Then the axial coding is carried out. The researchers further 
"downsized" these free nodes. Extract various connections between concepts and topics. Dig deep into 
the organic relationship between various parts of the text data. And merges text content with the same 
attributes. Finally, 24 nodes are formed and labelled as tree nodes. Based on axial coding, the 
researcher further selects coding dimensions. At last, 6 dimensions are determined: Curriculum type, 
curriculum teaching design, curriculum teaching philosophy, curriculum teaching schedule, curriculum 
teaching conditions, curriculum reform effectiveness. As shown in Table 1. 

Table 1. Coding Table of Elements of Blended Curriculum Construction in Colleges and Universities. 

The primary 
node The secondary node Coding system 

Coding 
reference 
number 

Curriculum 
type 

MOOC Relying on the MOOC platform to implement flipped 
classroom teaching. 5 

SPOC Relying on the SPOC platform, implement flipped 
classroom teaching. 12 

Other courses Teaching is carried out in the form of micro-class, 
short video and live broadcast. 2 

Curriculum 
teaching 
design 

Targets In line with the school's orientation and talent training. 34 

Content Reflect the frontier and timeliness of the subject. 22 

Management Learning situation control, teaching management. 1 

Teaching method Lecture method, case method etc. 42 

Teaching Evaluation Multiple evaluation methods. 38 

Curriculum 
teaching 

philosophy 

Emphasize character Comprehensive development of morality, intelligence, 
physical education, art and labor. 1 

The student center Teach by learning. 13 

Output orientation Task-driven educational philosophy. 6 

Continuous 
improvement Iterative adjustment. 2 

Curriculum 
teaching 
schedule 

Online learning time: 
20%-50% 

The time is at least not less than 20% of the total 
teaching hours. 6 

Offline learning time: 
50%-80% No more than 80% of the total teaching hours. 6 

Curriculum 
teaching 

conditions 

Textbook 
development 

Meeting the requirements of the Ministry of Education 
and school textbook selection. 14 

Resource construction Build a case library. 30 

Platform support Wisdom tree, Xueyin online platform, etc. 32 

Teaching place Smart classrooms, various training rooms, etc. 26 

Curriculum 
reform 

effectiveness 

Learning result Improved sense of course learning. 15 

Reform iteration Iterative improvement in multi-period mixed teaching. 8 

Management 
mechanism 

Supporting mechanisms such as teaching 
management and quality monitoring mechanism. 1 

Promotion value The role of active publicity. 7 

Reform 
consciousness Strong sense of change. 3 
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To ensure the reliability and validity of the coding process, two research members were arranged to 
conduct back-to-back joint coding, further discuss the inconsistent coding content, determine the 
appropriate coding subject words, and verify the rationality of the coding results. 

4 RESULT 
The researchers analyzed the following six elements of the college hybrid course construction based on 
the coding: course type, course teaching design, course teaching concept, course teaching schedule, 
course teaching conditions and the effectiveness of course reform. 

4.1 Curriculum type  
The type of college blended curriculum construction is mainly based on national policies and the 
evaluation standards of national top-ranking undergraduate curriculum. Courses are mainly MOOC, 
SPOC and other online courses, and blended curriculum is created in combination with the actual 
situation of the university. 

Table 2. Curriculum type coding table. 

The primary 
node 

Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
type 19 

MOOC 5 26% 

SPOC 12 63% 

Other courses 2 11% 

The development of MOOCs at home and abroad has gradually matured. However, disadvantages still 
exist in curriculum implementation, such as learners' emotional needs are limited by the Internet, 
learners' identity cannot be confirmed, and teaching quality evaluation is difficult [16]. Colleges and 
universities take the MOOC of teachers or others as the online teaching content, carry out targeted 
reform of offline classes, make up for the shortcomings of online classes, and form blended curriculum 
based on MOOC. To better meet the knowledge level and learning needs of our students, some colleges 
and universities turn MOOC courses into resources, select them appropriately according to the actual 
situation of our school, and then combine them with traditional teaching methods to form a unique SPOC 
course. Teachers introduce MOOC resources into SPOC for secondary processing to form SPOC that 
meets the teaching requirements and characteristics of the school. In addition, the research found that 
some schools rely on online video courses, live classes and other forms of online teaching, offline 
teaching practice experience courses internships, and other ways to support the development of 
blended curriculum. 

4.2 Curriculum teaching design  
The importance of curriculum teaching design in curriculum construction is relatively large. The teaching 
design of blended curriculum construction in colleges and universities involves target, content, 
management, teaching method, teaching evaluation and so on. 

Table 3. Curriculum teaching design coding table. 

The primary node Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
teaching design 19 

Target 34 25% 

Content 22 16% 

Management 1 1% 

Teaching method 42 31% 

Teaching Evaluation 38 27% 
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The analysis finds that, first, the teaching objectives of blended curriculum in colleges and universities 
can adhere to the organic integration of knowledge, ability and quality, which is conducive to cultivating 
students' comprehensive ability and advanced thinking to solve complex problems, but the concept of 
emphasizing character is rarely reflected in the curriculum objectives. Second, the teaching content of 
the existing blended curriculum in colleges and universities is not very different from the construction of 
traditional teaching content. The most prominent feature of the reform lies in the construction and 
allocation of online teaching resources, which can meet the scientific and ideological requirements of 
the course content, but there is still a large space for improvement in terms of cutting-edge and 
contemporary requirements. Third, the construction of courses mostly stays at the teaching level, and 
the support of management level is relatively weak. The management and supervision of university 
management in the face of online and offline blended teaching is exactly the key guarantee for the 
smooth implementation of blended teaching. Fourthly, in addition to the traditional teaching method, the 
focus of the blended curriculum in some colleges and universities gradually tends to be discussion and 
inquiry method, case analysis method, task-driven method and independent learning method, 
emphasizing individual learning and cooperative learning. 

4.3 Curriculum teaching philosophy  
Combining the national policy requirements and the reality of mixed curriculum construction, the 
curriculum teaching concepts are divided into emphasize character, the student center, output 
orientation and continuous improvement. 

Table 4. Curriculum teaching philosophy coding table. 

The primary 
node 

Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
teaching 

philosophy 
18 

Emphasize character 1 4% 

The student center 13 48% 

Output orientation 6 22% 

Continuous improvement 7 26% 

Focusing on student development is the common philosophy of higher education in the world. Some 
colleges and universities blended curriculum can make conscious continuous improvement and iterative 
upgrades based on this concept. The teaching philosophy of emphasize character is particularly 
prominent in ideological and political courses, but other disciplines have not yet used this concept in 
teaching and failed to rationally integrate professional knowledge education with ideological and political 
education. In addition, some colleges and universities blended courses have established teaching 
concepts based on the cultivation of disciplinary systems, such as the "big health" education concept, 
and the integration of scientific research and teaching. 

4.4 Curriculum teaching schedule  
According to the national top-ranking undergraduate curriculum evaluation standards, it is required that 
20%-50% of the teaching time should be allocated for the construction of online and offline hybrid 
courses to implement students' online autonomous learning. 

Table 5. Curriculum teaching schedule coding table. 

The primary 
node 

Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
teaching 
schedule 

12 

Online learning time: 
20%-50% 6 50% 

Offline learning time: 
50%-80% 6 50% 
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The "mix" in blended teaching not only emphasizes the combination of online and offline classroom 
teaching, but also the integration of all aspects of teaching. A reasonable allocation of the mixed ratio 
helps to improve the quality of blended teaching. The teaching time arrangement of the university's 
blended courses is in line with the national standards. From the practice of blended curriculum in the 
United States, the proportion of face-to-face courses is generally between 25% and 50%, and the 
proportion of online courses is generally between 50% and 75% [17]. In contrast, there is still a long way 
to go to build a blended curriculum in Chinese universities. 

4.5 Curriculum teaching conditions  
Curriculum teaching conditions are the basis to ensure the implementation of blended curriculum, 
including textbook development, resource construction, platform support, teaching place. 

Table 6. Curriculum teaching conditions coding table. 

The primary 
node 

Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
teaching 

conditions 
17 

Textbook development 14 14% 

Resource construction 30 29% 

Platform support 32 31% 

Teaching place 26 26% 

According to the results, most of the mixed courses in colleges and universities choose to introduce 
high-quality textbooks in professional fields. Some colleges and universities can build digital resources 
in the form of self-built resource database, question database, case database and so on, but the number 
is small. The existing multimedia classrooms, smart classrooms, practice bases, training centers, 
discipline training rooms and laboratories can only meet students' basic learning and practice needs. 

4.6 Curriculum reform effectiveness  
The effect of curriculum reform is measured from the aspects of learning result, reform iteration, 
management mechanism, promotion value and reform consciousness. 

Table 7. Curriculum reform effectiveness coding table. 

The primary 
node 

Material 
source Material source The secondary 

node 
Code reference 

number 

Curriculum 
reform 

effectiveness 
19 

Learning result 15 38% 

Reform iteration 8 20% 

Management mechanism 1 1% 

Promotion value 7 18% 

Reform consciousness 9 23% 

At the present stage, the effect of the hybrid curriculum reform mainly focuses on the improvement of 
learning effect, which is reflected in the improvement of learners' academic performance in the test, the 
increase of learners' pass rate, admission rate and pass rate, and the increase of learners' participation 
and activity in online courses. Secondly, the evaluation of teaching effects of hybrid courses not only 
needs the recognition of teachers, subject experts, managers and educational institutions, but also 
needs learners as learning subjects to verify its promotion value in practice. At the same time, the 
management mechanism of blended curriculum in colleges and universities involved in the research 
needs to be improved. It is urgent to establish supporting mechanisms such as teaching management 
and quality control mechanism, and constantly improve them. 
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5 DISCUSSION AND CONCLUSION 
The following results can be obtained through content analysis and research combining quality and 
quantity: 

5.1 Update the teaching concept of blended curriculum  
The premise of educational reform is the change of reform consciousness and teaching idea, and the 
premise of blended curriculum construction in colleges and universities is that the teaching reform 
consciousness of curriculum team is strong, and the idea is advanced. The teaching concept of a hybrid 
course is not even one. Because there is a multi-level relationship between the learning results obtained 
by learners in the course and their learning expectations, the educational concept exists with the goal 
of promoting learners' all-round development. The transformation of college curriculum from "teaching-
centered" to "learning-centered" can better solve the shortcomings of traditional teaching, change 
teaching methods, and effectively improve the degree of achievement of talents training goals, social 
fitness, condition guarantee, quality guarantee effectiveness and result satisfaction. 

5.2 Reconstructing the organic composition of blended curriculum  
The construction of blended curriculum in colleges and universities should come out of the "rigid" mode 
of traditional courses, and restructure around the objectives, content, teaching methods, teaching 
evaluation, teaching resource construction, and teaching time arrangement.  

Among them, the orientation of curriculum objectives should integrate the objectives of different 
dimensions, such as knowledge, ability and quality, into the construction of curriculum implementation 
process, and pay attention to the exploration of learners' internal potential. The construction of the 
curriculum content should conform to the education concept, the curriculum objectives, the cognitive 
rules of learners and the cutting-edge trends of the subject. In addition, the content should also be 
extensible and flexible to meet the needs of learners at different levels. In terms of methods, blended 
teaching should break the traditional view of class hours. Based on online and offline blended courses, 
it should establish the overall teaching concept or consciousness of classroom and extracurricular, to 
realize "knowledge learning outside the classroom and knowledge internalization in the classroom". 

5.3 Improve the supervision mechanism of blended curriculum  
It is necessary for the government, schools, teachers and educational institutions to complete the task 
of establishing and improving the curriculum supervision mechanism. To monitor the normal teaching 
data. It provides decision-making basis for course management. Combine regular monitoring with 
regular assessment. And with the innovation of the curriculum continues to improve. Get the overall 
grasp of the construction situation and quality benefit of blended curriculum. 
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Abstract 
Education is at the heart of global development goals, catalysing advancement towards decreased 
poverty and inequality. This objective draws on the United Nations International Covenant on Economic, 
Social, and Cultural Rights which calls for accessible higher education (HE), stating that it is necessary 
for the full development of the human personality and the sense of its dignity.  Within the resulting 
heightened demand for HE, universities are expected to contribute to these goals through the 
development of human capital. 

These outcomes must be achieved within a context of declining HE government funding with, for 
example, Australia’s public investment in tertiary institutions as a share of GDP amongst the lowest in 
the OECD. Australian universities also reduced their staff levels by more than 17,000 positions in 2020.  
These policy decisions have created significant tensions between resource/staffing levels and the ability 
of academics to continue to prepare students for real-world employment including working in cross-
cultural teams. 

In addition to this HE expectation, ‘financing’ gap, the pressure on HE academics to prepare students 
for real world employment ignores the reality that global research trends indicate an indifference to 
diversity. This indifference has intensified to hostility for credentialed-focused graduating, domestic 
students given the impact of economic crisis on HE. For example, Global Financial Crisis (1987) 
impacts, resulted in the Australian full-time under-graduate (UG) employment rate falling from 85.2 per 
cent in 2008 to 68.1 per cent in 2014. For post Coronavirus Disease (2019) graduating students in 
Australia, UG, full-time employment fell in line with the overall decline in the labour market in Australia 
in 2020. Thus, while student diversity exists, genuine inclusion does not. 

Adopting a methodology based on innovative curriculum designs and assessment practices including 
enhanced technology, a three-stage targeted intervention was prepared and actioned (2008–2020). 
With research suggesting that high level and complex learning is best developed when assessment, 
involves students as partners, the intervention included an iterative process of peer review.  

Utilising anonymous and voluntary survey responses and formal, university reported grading statistics, 
the intervention outcomes included: a significant reduction in hostility levels between diverse group 
members; student satisfaction ratings averaging 87% to 100% across the 13 years of the intervention 
process; a minimum cohort average one-grade increase in pre versus post peer review process 
assessment outcomes; and consistently low, unit-based, failure rates (PG: 2-3%; UG: 4-8%).  

With 6000 participating Business students, the intervention, which is transferrable across disciplines/ 
Faculties/ universities, provided outcomes which indicate that scaffolded reflective processes, within a 
face-to-face and online context, have a powerful effect on students’ understanding of assessment tasks 
and their willingness to work in diverse teams. These outcomes have provided significant benefits for 
student and staff development based on concepts of inclusiveness, belonging, student wellbeing and 
work readiness. 

Keywords: accessible assessment, internationalisation, community of practice, peer review, reflection 
in higher education, transformative learning. 

1 INTRODUCTION 
Education is at the heart of global development goals with a focus on decreasing poverty and inequality 
– resulting in a heightened demand for higher education (HE).  Universities are then expected to 
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contribute to global productivity, growth and social equality through the development of human capital 
[1]. Working within a context of declining HE government funding, HE institutions must achieve these 
global goals by preparing their students for real world employment which includes working within cross-
cultural teams and within accreditation requirements and Faculty-based assessment criteria. Curriculum 
designs and assessment practices are therefore creating tensions between standardisation and 
measurability, and the development of creative and reflective learners [2].  

Global research also indicates an indifference to student diversity. This indifference has intensified to 
hostility for credential-focused domestic students particularly in post-Global Financial Crisis (1987) and 
Coronavirus Disease, contracting, employment markets [3]; [4]. This research therefore indicates that, 
while student diversity exists, genuine inclusion does not [5].  

To address increasing hostility levels within our team-based, assessment tasks, our teaching and 
learning intervention focused on developing multicultural competence to provide psychologically safe 
learning environments for all students. Utilising culturally responsive pedagogies and learning 
technologies, a cross-discipline and cross-university, targeted intervention was prepared and actioned 
over a thirteen-year period (2008-2020) – Pre- and Post-COVID analysis – with approx. 6,000 students 
participating. With research suggesting that high level and complex learning is best developed when 
assessment, combined with effective feedback practices, involves students as partners, the intervention 
included an iterative process of peer review and cultural competency preparation. The ‘rich, learning 
environment’ created a welcoming sense of community transforming learning into a shared bond among 
the participants. [6]. 

2 PROBLEM IDENTIFICATION  

2.1 Issue One: Export Commercialised Education and the Development of 
Creative and Reflective Learners  

As highlighted in the Introduction, HE is a major driver of economic competitiveness and Australian 
state, and federal governments have clearly articulated education as a major export. For example, 
education is Australia’s third-largest export sector and the country’s leading service export sector overall 
with international education activity in Australia contributing $37.5 billion to the economy in 2019/20 [7]. 

To further advance Australian international education as a world-leading brand, the Australian 
Government has developed the National Strategy for International Education 2025 (AIE2025) [8]. This 
key strategy document ‘‘…highlights…that…international education offers an unprecedented 
opportunity for Australia to capitalise on increasing global demand for education services (at v)”. This 
commercialised reality for export based HE services has then resulted in the HE context being 
characterised by issues related to massification, commercialisation and corporatisation which have 
resulted in an increase in public accountability of HE institutions through the mechanism of ranking 
universities based on the quality of their teaching and learning outcomes [9].  

An additional form of ranking critically important for Business Schools at the global level are accreditation 
requirements set by the Association to Advance Collegiate Schools of Business (AACSB). In 2003, the 
AACSB required accredited institutions to formulate specific learning goals and conduct appropriate 
direct assessments of learning for purposes of improving curricula when deficiencies or opportunities 
for improvement are identified [10], p. 3). To meet these AACSB-based requirements, Australian 
Business faculties developed Assurance of Learning (AoL) goals which refer to systematic processes 
of collecting data about student learning outcomes, reviewing and using this information to continuously 
develop and improve each university’s degree programs.  

Within the AoL framework, Business students are required to develop a range of capabilities relevant to 
contemporary global and sustainable business environments including group/teamwork skills which are 
the primary subject of this paper. The importance of the ability for graduates to work effectively in diverse 
teams was reinforced by Oliver & Jorre de St Jorre [11], (p. 821) who, in making recommendations for 
the attributes needed to equip graduates for citizenship and employability, highlighted the importance 
of emphasising attributes associated with global citizenship, teamwork and communication. These 
findings are supported by the 2018 Global Skills Gap in the 21st Century Report which highlights that “it 
is becoming more and more vital that universities also prepare graduates for the world of work…with 
the development of soft skills, like team-playing and resilience, often becoming as important as the 
technical skills and knowledge acquired during a degree [12], (p. 8).” 
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2.2 Issue Two: Saving the World on a Shoestring – Declining Australian 
Government Higher Education Outlays 

Of importance to note, and as confirmed by data provided by Universities Australia [13], (pp. 12-21), 
Australian Government total higher education spending as a percentage of GDP only increased from 
0.88 per cent in 1989 to just under one per cent in 2018–19.  Excluding Higher Education Loan Program 
loans, higher education grants for teaching and learning and research have declined from 0.74 per cent 
of GDP in 1989 to 0.65 per cent in 2018–19. In addition, and since 2016, total revenue per place has 
declined by 1.6 per cent due to introduction of a nominal cap on total government funding. The share of 
this revenue paid by the government has, in turn, also declined over time, from 78 per cent in 1989 to 
58 per cent in 2018, with the government contribution amount – Commonwealth Grant Scheme (CGS) 
– declining 6.1 per cent in real terms, from $11,930 per student in 1989 to $11,210 per student in 2018. 
Over the same period, the student contribution amount has increased by almost 140 per cent from 
$3,400 to $8,130 per student. Australia’s public investment in tertiary institutions as a share of GDP is 
also amongst the lowest in the OECD – ranked 26 out of 37 countries. That is, Australia’s public 
investment was 0.73 per cent of GDP in 2017 compared to an OECD average of 0.99 per cent of GDP. 
Australian universities also reduced their staff levels by more than 17,000 positions in 2020 [14]. 

2.3 Issue Three: ‘Hostile’ Diversity Engagement Patterns  
One method of addressing these internal and external HE sector funding issues, is to develop innovative 
curriculum designs which seek to engage students in collaborative processes such as peer review [15] 
[16]. These innovations, which include new paradigms of student engagement and learning and 
pedagogically sound technologies, can significantly enhance the learning experience for an increasingly 
culturally and educationally diverse and time-poor population of students as highlighted by Huijser et al. 
[17].  However, of concern, Killick [18] highlights that research findings from the UK, US and New 
Zealand for example, continue to identify a worldwide trend of indifference for HE students in terms of 
“…voluntarily interacting with peers who are demographically or racially/ethnically different from 
themselves.”  

Despite the increasing importance of internationalisation as a core, strategic pillar of Australian 
universities, multiple research findings have also documented low levels of “contact” between Australian 
domestic and (primarily Asian-born) international students [19] [20] [21] [22] [23] [24] [25]. Of importance, 
Killick [18] notes that the feelings of indifference by domestic students towards diversity are amplified 
into stronger feelings when it comes to summative, formal assessment tasks which require group-based, 
intercultural learning activities. In these circumstances, domestic students are often hostile towards 
intercultural groups, with concerns that international peers will reduce group grades and impede their 
learning opportunities.   

This issue of cross boundary hostilities is extremely important for all Faculties and Universities seeking 
to ensure genuine inclusion occurs in order to enhance the overall student experience for all students. 
Within the Australian HE sector university academics, as previously highlighted, are required to mandate 
teamwork tasks as part of the AOL process in place. The potential for cross boundary hostilities to arise 
is intensified within Australian Business Faculties where there are high concentration levels of 
international students particularly within the Accounting discipline area which reached 63% in 2018, the 
highest concentration level of any discipline within the Australian HE sector [26] (p. 1) and within the 
context of declining graduate employment.  

This indifference is further intensified for graduating, domestic students (GDS) within Global Financial 
Crisis (GFC) and CV19 impacted economic markets, in nations such as Australia [4]. For example, the 
2020 Graduate Outcomes Survey [27] (pp. 8, 12) highlighted that, with CV19 impacts, ‘. . . most 
universities experienced falls in undergraduate full-time employment in line with the overall decline in 
labour market conditions in 2020.’ 

With the attainment of limited graduate interviews based on Grade Point Average (GPA) scores, GDS 
fear diverse team membership will result in lower GPA results. Jackson and Oguro [28] highlight 
significant issues then for the ‘rejected’ students ‘. . . with a large body of research raising troubling 
questions about . . . the immersion assumption . . . [raising] awareness of the limited meaningful 
interactions between local and international students on campus (p. 2).’ 
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2.4 Issue Four: Assessment Access Hurdles 
As detailed by Taylor et al. [4], Burbules et al. [29] have drawn on Aristotelian principles of equity and fairness 
to highlight that in determining whether there was equitable and fair access to an assessment task for all 
students, two different domains needed to be considered: (a) conditions of access or external/ environmental 
factors; and (b) criteria of access or personal factors (e.g., traits, skills and abilities) necessary to complete 
the task. In applying these domains to assessment task requirements within Australian universities, three 
conditions of access/ ‘laws’ can be argued to generate hurdles to student participation: 

1 For Australian Business Schools, membership of the internationally recognised Association to 
Advance Collegiate Schools of Business (AACSB), requires compliance with the Association’s 
Assurance of Learning Goals (AoLG). Aimed at developing HE students as global citizens, these 
AoLG require students to master a range of ‘soft skill’ capabilities including working in teams [30] 
(Association to Advance Collegiate Schools of Business (AACSB), (p. 41). 

2 With export income from education services to international students valued at 38.94 USD billion 
to the Australian economy in 2019–20 [31], the Australian Government protects this income 
source through its National Strategy for International Education 2025 [8]. This internationalisation 
protection strategy has led to an increased probability of team-based diversity. 

3 Heightened levels of language and communication challenges could also arise leading to a 
reluctance of students to engage with their team members. As highlighted by Ha Le et al. [32] , ‘. 
. . the lack of interpersonal and teamwork skills may not only impede group interaction but may 
also stifle individual and collaborative learning.’ (p. 116) 

These three conditions of access generate the criteria of access to the team assessment task with 
Australian HE students expected to have the skills to work in cross-discipline/cross-cultural teams. In 
seeking to address these access issues, the three-staged, intervention approach adopted within this 
research and as detailed in Table 1, aligns with Florian and Linklater [6] who argue for ‘. . . the creation of 
a rich learning environment characterised by . . . learning opportunities that are made available to everyone 
so that all are able to participate (p. 370)’.  As highlighted by Hogg [33] (p. 318), a failure to provide equal 
participation access to assessment tasks can produce significantly negative consequences for students 
and for their teaching staff. ‘[While] . . . students drew on their funds of knowledge . . . deep collaborative 
reflection revealed . . . limited student empowerment [and highlighted the need] to establish a safe learning 
environment [designed to encourage] diverse students to share their funds of knowledge.’ 

Table 1. Three-Stage, Targeted Intervention. 
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3 METHODOLOGY 
A foundation stone of our intervention was that students and staff needed to be taught how to reflect in 
deep, critical, and transformative ways to engender sustainable, life-long, learning practices [34] [35] 
[36]. Drawing on the reflective practice literature and learning theories, and as detailed in Taylor et al. 
[4], a new, transferable and customisable model for teaching and assessing reflective learning (TARL) 
in all HE courses was conceptualised [37]. This model seeks to develop student capacities which will 
lead to an enhancement of their learning and their professional practice and was embedded into the 
participating PG and UG units by the intervention team expert in curriculum/assessment 
design/reflective learning. 

As highlighted in Table 1, the specific methodology adopted for our research included a reiterative, 
three-Stage, targeted intervention (2008–2020) with the primary testing instrument consisting of 
voluntary and anonymous student surveys which were supported by ethics clearances. The surveys 
were provided to all participating students within the reflective practice, support workshop by the guest 
facilitator/cultural competency expert from Semester One, 2016 to Semester Two, 2019 of the 
intervention process. In each semester, the students that wished to do so, then voluntarily submitted 
their anonymous, completed surveys to the facilitator at the end of each workshop. The research 
assistant employed within the project, funded by a Faculty of Business teaching and learning grant, then 
independently processed the survey responses. Relevant participation and response rates are further 
detailed in Taylor et al. [4], (p. 538). 

4 RESULTS 

4.1 Three Stages of the Intervention Process  

4.1.1 Stage One – Peer Review Process 
From Semester One, 2010 to Semester Two, 2015 (12 semesters), of the intervention, more than 4500 
UG and PG Business students voluntarily participated in this Stage One, peer-review-based intervention 
with participation rates across all semesters ranging from 86% to 100%. Relevant outcomes included: 
at least a one grade improvement in pre-to-post peer review, project draft submission outcomes; a 
significant reduction in failure rates; increased levels of High Distinctions/Distinctions; and a zero-
administration load for tutors [15] [16]. 

However, given GFC impacts, the Australian full-time UG employment rate fell from 85.2% in 2008 to 
68.1% in 2014 (Australian Government Department of Education and Training, 2018, p. iii) resulting in 
high levels of hostility within the UG graduating cohort [16]. With an employer focus on GPA, Australian 
domestic students refused to have their draft projects reviewed by international students given their 
perceived low quality. A significant concern was that international students could then return home with 
negative perceptions of cultural diversity [28]. 

The peer review process was therefore suspended at the end of 2015. In response, and funded by a 
faculty-based, teaching and learning grant, the original intervention team was extended to include an 
experienced psychologist and cultural competency expert. The Stage Two and Stage Three interventions 
were then developed to address these hostilities. 

4.1.2 Stage Two - the Bridging Cultures Model (BCM) 
Designed to enhance students’ personal traits/abilities (the criteria of access to assessment tasks) and 
as outlined in Section 2.2, the Stage Two intervention was designed to foster intercultural competency 
within diverse teams through the attainment of three integrated levels of outcomes [38]. First, the 
proximate outcomes were designed to generate ‘quick-wins’ [38] (p. 7), including emotional resilience, 
empathy, trust and inclusion. Second, the intermediate outcomes sought to create a more positive team 
climate where challenges are ‘common and improvable’. Third, the long-term/distal outcomes included 
the development of higher levels of student well-being and positive experiences within team/teamwork 
activities. The key feature of this Stage Two, Bridging Cultures Model intervention was that it embedded 
elements of cultural intelligence and metacognition as they relate to cultural competence [39]. Of 
importance, this support was provided prior to any summative/team-based, assessment requirements.  

As detailed in Table 1, throughout Semesters One and Two in 2016 and 2017, all students enrolled in 
the UG and PG Business-based units participated in the BCM intervention. The PG students also 
participated in the BCM intervention in Semesters One and Two, 2018 and in Semesters One and Two, 
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2019. Overall, 785 students participated in the BCM support workshops across these twelve semesters 
with 529 students then providing voluntary and anonymous, reflective feedback on their experiences. 
This workshop was provided prior to these students being forced (AoLG) to work in team-based, 
summative assessment tasks. 

The workshop goal was to encourage students to form teams that would encompass the diversity within 
the units. The students were facilitated through ‘Get to Know You’ activities to meet other students in 
the class prior to forming teams. These activities provided all students with an opportunity to interact 
with others in a neutral non- threatening manner to encourage cultural integration [40]. 

Active engagement by students in the workshop was encouraged with an initial overview of the 4Rs 
reflection process [41] [15] including in-class concrete examples. Continuous opportunities for students 
to practice this process were provided through the completion of a reflective journal about their post-
teamwork activities including their perceptions, feelings, reactions and metacognitions [42]. As indicated 
by Biggs [43] this process needs to be taught rather than assumed to be acquired by osmosis. 

Towards the end of the workshop, students were encouraged to form small teams for their team-based, 
summative assessment tasks, and, where possible, to integrate members with different linguistic and 
cultural backgrounds. After forming these teams, students worked on the creation of an object utilising 
LEGO. Students then reflected on the process and on team member strengths in their reflective journal.  

The anonymous and voluntary results for the first six semesters, were extremely positive for both the 
PG and UG students. The PG results for Semester Two, 2017, Semesters One and Two, 2018 and 
Semesters One and Two, 2019, were also extremely positive. Comments from the Semester Two, 2018 
PG students, included: ‘It was easy but at the same time effective to meet unknown students and then 
turn them into friendly, like-minded team members, Amazing!’ . . . It made me feel safe to move out of 
my comfort zone and interact with students I normally wouldn’t interact with” . . . ‘Being a new student . 
. . I found during the workshop activities and team building games gave us the opportunity to meet 
everyone in the class . . . I felt a lot better about working in teams then.’ 

While still highlighting that 85.4% of students found the support workshop to be somewhat useful to very 
useful, the UG Semester Two, 2017 results were impacted by 30 GDS who resented the loss of ‘hard-
skill’ lecture time to a ‘soft skill’ support workshop. 

4.1.3 Stage Three - Integrated Model (INTM) 
To resolve the prior intervention issues, the Stage Three intervention (INTM) embedded both the 
reflection based, BCM and the peer review process which was offered to UG students in Semesters 
One and Two, 2018 and Semesters One and Two, 2019. To ensure that all University units could utilise 
the INTM, the intervention team, throughout 2017, volunteered to develop and then trial a previously 
unused, nationally available, e-technology, peer review submission and review process – PeerMark. 

The INTM, firstly, was designed to assist students to meet each other and self-form small teams. The 
second objective, and the major change from the Stage Two intervention, was that the students worked 
together in small teams to review drafts of previously submitted, summative (30%) individual project 
drafts. This ‘hard and soft skill’ process was assisted by student workbooks/reflective journals and whole 
group discussions led by Language and Learning experts and discipline-based team members. 

In summary, the results of the INTM intervention included the critically important point that no instances 
of hostility between participating domestic or international students occurred. In addition, voluntary and 
anonymous survey feedback highlighted: 

a) Attendance levels for the INTM were 92/176 (54%), 71/110 (74%), 89/175 (51%) and 66/106 
(62%) (Total 318) for Semesters One and Two, 2018 and Semesters One and Two, 2019 
respectively.  

b) In assisting the attending students to better understand the major, individual project requirements, 
86% to 88% of the students in the three semesters of the intervention found the support workshop 
useful to very useful. 

c) Of the attending students at the workshops, 34/92 (37%) students in Semester One, 40/71 (56%) 
students in Semester Two, 2018 and 47/89 (53%) in Semester One, 2019 and 35/66 (53%) in 
Semester Two, 2019 submitted a draft with the demands of summative, assessment tasks and 
full-time work commitments reducing the initial attendance and submission rates. Most non-
submitting students significantly regretted this decision. 
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d) Detailed instructions were developed to help students: submit their peer review draft assignment; 
access their two drafts; and then access the two peer reviews of their own drafts. In turn, 100% 
of the submitting students from all four semesters (156 students in total) found the e-technology-
supported process to be Very Good to Excellent to use. 

e) Of the submitting students across all four semesters, an average of 90% of students found that 
the peer reviews received were in the Good/Very Good/Excellent categories. 

5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Key Learnings, Student and Staff Outcomes and CV19 Postscript 

5.1.1 Learings 
Two key learnings from this face to face, intervention process are: 

1 Innovative curriculum and assessment design can substantially reduce resistance to diverse team 
participation creating genuine inclusion. However, these beneficial outcomes required rigorous 
reflective learning processes as an integral part of the peer review intervention. 

2 Consistent with Edmondson [44], Arthur [45], Hogg [34], and Jackson and Oguro [28], our initial 
peer review intervention needed to facilitate more positive, intercultural communication emotions 
prior to asking our students to undertake any form of team-based/collaborative process. 

5.1.2 Student Outcomes 
Proximate student outcomes of the Stage Two intervention (the BCM) included the successful 
development of individual competencies and collective capacities for self- optimisation in diverse teams 
for the participating PG students across eight semesters (2016–2019). These outcomes were also 
achieved for the majority of the non-graduating, UG students who participated in four semesters of the 
BCM process. 

The intended, BCM, intermediate outcomes, relating to helping students to view team membership 
challenges as ‘common and improvable’, were achieved for both the PG cohorts across seven re-
iterations, and across four re-iterations for the non-graduating student cohorts. That is, these students 
actively participated in and valued the opportunity to develop their social and cross-cultural skills. The 
refusal of some of the graduating cohort of students within the Semester Two, 2017 UG unit to participate 
in the BCM intervention, highlighted their concern with protecting their GPAs within the context of 
declining graduate employment markets. 

BCM-Related, distal outcomes for the PG cohorts and the UG non-graduating student cohorts included a 
greater understanding and respect of different cultures and values which translated into very high, 
university-based, student teaching and unit performance scores [4]. In contrast, a key limitation of the 
Stage Two, BCM intervention was the use of only ‘soft-skill’ remedies which failed to acknowledge the 
‘hard-skill’ priorities of UG graduating students. In response, the Stage Three, INTM, eliminated the cross-
boundary hostilities by utilising a ‘soft and hard skill’ team-based process which assisted the 318 attending 
UG students in 2018/19 to view team membership challenges as ‘common and improvable’ [4]. 

5.1.3 Staff Outcomes 
By participating in the reflection-based, INTM intervention, the non-education trained lecturers/tutors 
and the qualified learning advisors, have been provided with opportunities to develop new skills as 
mediators/moderators and to become life-long learners. In turn, these educators are more likely to see 
themselves as active change agents within their professions [46]. 

With the web-based technology utilised eliminating the administration and marking load normally 
associated with providing support for large classes, the sustainability of the INTM has been achieved. 
These intervention gains included: 

The peer review/team-building intervention brought to life the reality of a psychologically 
safe community of practice where students and staff are inspired to learn together. The 
invisible power of the easy-to-use technology reduced staff administrative loads and 
supported all students including those with English as a second language (Tutor, Semester 
Two, 2019). 
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5.1.4 CV19 postscript 
In our post-CV19, on-line delivery mode, the basis of the INTM was maintained for Semesters One and 
Two, 2020. Zoom technology was adopted for all lectures/tutorials/ workshops/Q & A sessions with 
international students able to enrol in units and participate from their home countries. Break-out rooms 
were established to assist all PG and UG students to meet each other prior to any team formation 
process. Specialist Teaching and Learning Advisors participated in all support workshops which were 
hosted by the discipline-based staff members. Our results to-date are at a higher level than for our face- 
to-face classes including, in Semester One, 2020, a zero-failure rate in the PG unit and a 3% failure rate 
in the UG unit. 

5.2 Recommendations 
In an era of profound change in HE in Australia, the ability of the HE sector to ‘save the world’ rests on 
the capabilities of both staff and students to work in teams, to demonstrate cultural sensitivity and to 
draw on productive team diversity to achieve outcomes that are greater than the sum of the parts.  Thus, 
while, the Australian Government has developed the National Strategy for International Education 2025 
(AIE2025) policy to support the international education sector’s sustained long-term growth [8] 
(Australian Government 2016), more needs to be done to actualise Goal 2 of this document which is to 
deliver the best possible student experience.  

Innovative curriculum and assessment design and collaborative technologies do have the capacity to 
simultaneously achieve these outcomes by providing some measure of relief from the internal and 
external tensions that exist within the HE sector including in terms of reduced Government funding 
support for the HE sector and within the context of contracting, graduate employment markets. To 
ensure staff and students can be positioned as responsible partners in their own learning, universities, 
however, need to address the realities of, at best, cross boundary indifference, and at worst, extreme 
levels of hostility between some domestic and international students.  

Our intervention learnings indicate that diversity issues can be resolved through the application of 
carefully scaffolded reflective support. By designing out the barriers to student access and participation 
within summative assessment tasks, the three-stage intervention ‘. . . operated as a technology of 
inclusion, where all students have an opportunity to learn and to demonstrate what they have learned 
(Graham et al. [47], (p. 104).’ 

In focusing on the ‘what’ and the ‘how’ of tertiary education and student learning, a sustainable and 
potentially ‘exportable’ resource for supporting, influencing, motivating and inspiring heterogenous 
student cohorts and their teaching teams to learn together has been created. This outcome utilises the 
very diversity in student cohorts to produce graduates for the real world of globalised citizens for the 
benefit of all stakeholders. 
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Abstract 
The Center for Disease Control and Prevention (CDC) reported (July, 2021) that a little less than 67% 
of citizens in the United States of America have been vaccinated with at least one dose of a COVID-19 
vaccine. Unfortunately, President Biden’s 70% goal for vaccinations of U. S. citizens by 4 July 2021 was 
not achieved. In addition, the number of new infections is still rising particularly in light of the rapidly 
spreading Delta variant. Consequently, this result has major implications on the plans to reopen schools 
and higher educational institutions in the weeks ahead. In addition, a very troubling public narrative 
indicates that citizens’ willingness to get vaccinated is on the decline. Further, recent studies indicate 
that the decline or vaccination hesitancy is influenced by the lack of healthcare access as compared to 
other social determinates such as economic instability, community and social contact, and educational 
status. The research literature indicates that individuals with a higher educational attainment status have 
a higher life expectancy rate than individuals with a lower educational attainment status. Moreover, the 
likelihood of individuals with higher educational attainment status appears to have lower levels of 
vaccination hesitancy. In the U. S., 37% (2020) of the general population have earned only a high school 
diploma or less formal education. However, 44% (2020) of African Americans have earned only a high 
school diploma or less formal education. Unfortunately, there are other systemic factors despite 
educational level that have contributed to the mistrust of the American healthcare system among the 
latter group. Events such as the Tuskegee Experimental study along with historical and contemporary 
denial of quality of healthcare has fueled skepticism among many African Americans regarding 
vaccinations. Therefore, this phenomenon appears to be having a far more negative impact on 
vaccination rates among African American families and youth in general as compared to other 
racial/ethnic groups in the U. S. The initial research questions that were generated for the current study 
are: 1.) To what extent are there significant differences attributable to historic and contemporary social 
determinates relative to vaccination hesitancy among underserved African American families and youth 
by education status? 2.) To what extent are there significant differences attributable to environmental 
and economic determinants relative to vaccination hesitancy among underserved African American 
families and youth by educational level? 3.) To what extent are there significant differences attributable 
to psychosocial determinants relative to vaccination hesitancy among African American families and 
youth by education status? A correlational research design was developed for the current study. 
Secondary samples of data from African American households (N = 3,977) were generated from the 
Household Pulse Survey published by the U. S. Center for Disease Control (CDC) in collaboration with 
the U. S. Census Bureau. Sub-samples were disaggregated for the Northeast, Far West, Midwest, and 
the Southern regions of the U. S.  Samples of data were analyzed using the forward stepwise 
Multinominal Logistic Regression Analysis method. Major findings indicated that African American 
families and youth had similar attitudes related to vaccination hesitancy despite their differences in 
socioeconomic and educational status.  
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1 INTRODUCTION 
In the early part of 2020, the COVID-19 pandemic took much of the world by surprise. This phenomenon 
has had a tremendous impact on American lives and livelihoods. The negative impact of COVID-19 was 
attributed to the unpreparedness and benign neglect of the American system of government. According 
to the Center for Disease Control, 680,000 American lives have been lost. [6] Of the total COVID-19 
deaths, African Americans currently have the highest death rate comparative to other racial groups. 
According to the National Vital Statistics System maintained by the National Center of Health Statistics 
(NCHS), African Americans account for 212 deaths per 100,000 individuals. This is comparative to 179 
deaths per 100,000 individuals for Whites. [17]  

Furthermore, African Americans account for 23% of COVID deaths while only comprising 13% of the 
U.S. population. Despite being disproportionally affected by COVID-19, African Americans have been 
vaccinated at significantly lower rates than other racial/ethnic groups in the United States. [1] Lack of 
access to vaccination sites attributable to inadequate public transportation, lower levels of digital literacy, 
and the absence of broadband internet are just a few of the variables that have adversely impacted the 
ability to get vaccinated. However, those are variables without the actual influences of vaccine hesitancy 
in African American communities.  [18] 

Currently, the popular research literature has theorized many reasons for low vaccination rates among 
African Americans. Those assumptions have missed the mark on addressing the underlying behaviors 
and systemic variables relative to vaccine hesitancy. Many instances of the inhumane treatment such 
as the Tuskegee Experiment, the exploitation of Henrietta Lacks by John Hopkins University, disparities 
in black maternal care, the lack of resources for black psychiatric patients [9] etc. have contributed to 
the longstanding mistrust of the American healthcare system among African American communities 
regardless of economic status [7]. Mistrust coupled with a lack of accountability and restitution has in 
turn manifested into the major factor of vaccine hesitancy. [7] [8] 

According to Wells and Gowda, “The US medical institution has a long legacy of discriminating and 
exploiting Black Americans, the haunting remembrance of which remains ingrained in the collective 
consciousness of the community. Historically, the American medical research establishment used 
African bodies, without consent, for its own advancement and supported medical theories, technologies, 
and institutions to strengthen systems of injustice.” [16] Moreover, coupled with societal norms and 
uncertainties around long term health effects of the vaccines are just a few other reasons for hesitancy. 
In this quantitative research study, we will explore to what effect, if any does socioeconomic status 
predict vaccine hesitancy in African American communities nationally. [10] 

2 METHODOLOGY 
For the current quantitative research study, secondary samples of data were generated from national 
data bases to facilitate testing of four null hypotheses. A stratified – systematic random sampling process 
was devised to produce a total combined sample size of 3,977 cases. The sampling strategy was 
designed to produce sub-samples of data that were normally distributed. [10] Moreover, each sub-
sample was measured (i. e. computational formula and graphical observation to validate that they were 
normally distributed according to Sen & Singer [15], prior to testing the null hypotheses. Forward 
stepwise Multinominal Logistic Regression Analysis [5] [11] which is a special case Multiple Linear 
Regression Analysis was the inferential statistical method used to analyze samples of data at the .05 
alpha level of significance in order to determine the rejection or acceptance of each null hypothesis. [3] 

Research questions. The final research questions for the current study were: 1.) Is there an association 
between the influence of Vaccination Status, Receiving Unemployment Insurance, Emergency Rental 
Assistance, Confidence for paying mortgage/rent, Difficulty Paying Expenses, Childcare Impact,  

Child Education Catch Up Activities, Under 18 in Household, and socioeconomic status determinant 
among samples of African American families and youth? 2.) Is there an association between the 
influence of Vaccination Status, Vaccination Hesitancy Reason, Receiving Social Security, Emergency 
Rental Assistance, Confidence for paying mortgage/rent, Difficulty Paying Expenses, Childcare Impact, 
Child Education Catch Up Activities, Under 18 in Household, Child Vaccination Plans, Child Vaccine 
Intentions, Gender, Sexual Orientation, Marital Status, and socioeconomic status determinant among 
samples of African American families and youth? 3.) Is there an association between the influence of 
Vaccination Status, Vaccination Plans, Vaccination Hesitancy Reason, Receiving Unemployment 
Insurance, Receiving Social Security, Emergency Rental Assistance, Confidence for paying 
mortgage/rent, Difficulty Paying Expenses, Employment Status, Child Vaccination Status, Childcare 

4893



Impact, Child Education Catch Up Activities, Under 18 in Household, Child Vaccination Plans, Child 
Vaccine Intentions, Child Vaccination Refusal, Food Sufficiency, Anxiety, Gender, Sexual Orientation, 
Marital Status, Public Health Insurance Status, and socioeconomic status determinant among samples 
of African American families and youth?  4.) Is there an association between the influence of Vaccination 
Status, Vaccination Plans, Vaccination Hesitancy Reason, Receiving Unemployment Insurance, 
Receiving Social Security, Emergency Rental Assistance, Confidence for paying mortgage/rent, 
Difficulty Paying Expenses, Employment Status, Child Vaccination Status, Childcare Impact, Child 
Education Catch Up Activities, Under 18 in Household, Child Vaccination Plans, Child Vaccine 
Intentions, Child Vaccination Refusal, Food Sufficiency, Anxiety, Parental Education Status, Gender, 
Sexual Orientation, Marital Status, Parental Education Status, Public Health Insurance Status, Military 
Status, Private Health Insurance Status, and socioeconomic status determinant among samples of 
African American families and youth? 

Sampling method. Samples used in this study were generated from secondary datasets produced by 
the United States Census Bureau. A stratified - systematic random sampling process was designed to 
develop three sub-sets of national sample data. Overall, combined samples of 3,977 cases of African 
Americans nationally were generated. The regional sub-sample sizes were: Northeast = 479 cases, 
West = 518 cases, Midwest = 511 cases, and Southern = 2,469 cases. The distribution properties of 
each sub-sample of data were validated. This approach increased the probability that the assumptions 
of multivariate normality would be met. This a priori pre-determination was necessary such that the 
results and tenability of the analysis could be generalized to the larger population of African Americans 
from which they were derived and based on Bernoulli’s Law. [3] [13] 
Analysis of data. Four null hypotheses were tested at the .05 alpha level of significance using the 
forward stepwise Multinominal Logistics Regression Analysis [5] [11]. The composite dependent 
variable was socioeconomic status. The three components of the composite dependent variable were: 
low income, moderate income, and high income.  

3 RESULTS 
In the current study, four null hypotheses were tested at the .05 alpha level of significance. All were 
rejected. The following selected tables present key results for each null hypothesis that was tested.  

3.1 Null Hypothesis Test Results – 1 
Null Hypothesis – 1 was rejected.  NH 1 – There is no association between the influence of Vaccination 
Status, Receiving Unemployment Insurance, Emergency Rental Assistance, Confidence for paying 
mortgage/rent, Difficulty Paying Expenses, Childcare Impact, Child Education Catch Up Activities, 
Under 18 in Household, and socioeconomic status determinant among samples of African American 
families and youth. 

Table 1 - Step Summary 

Model Action Effect(s) 
Model Fitting Criteria Effect Selection Tests 

-2 Log Likelihood Chi-Squarea,b df Sig. 
Step 0 0 Entered Intercept 3513.308 .   
Step 1 1 Entered EXPNS_DIF 2750.433 762.875 2 .000 
Step 2 2 Entered RECVDVACC 2671.159 79.274 2 .000 
Step 3 3 Entered RENTASSIST 2630.904 40.256 2 .000 
Step 4 4 Entered THHLD_NUMKID 2612.108 18.796 2 .000 
Step 5 5 Entered SUMMER_ED4 2603.180 8.928 2 .012 
Step 6 6 Entered MORTCONF 2595.158 8.022 2 .018 
Step 7 7 Entered UNB 2588.854 6.304 2 .043 

Stepwise Method: Forward Stepwise 
a. The chi-square for entry is based on the likelihood ratio test. 
b. The chi-square for removal is based on the likelihood ratio test. 
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Table 2 - Model Fitting Information 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 
Intercept Only 3513.308    
Final 2588.854 924.455 14 .000 

The Pseudo R-Square values were Cox and Snell = .207, Nagelkerke = .237, and the McFadden = .111. 

Table 3 - Likelihood Ratio Tests 

 
Effect 

Model Fitting Criteria Likelihood Ratio Tests 
-2 Log Likelihood of 

Reduced Model Chi-Square df Sig. 

Intercept 2596.283 7.429 2 .024 
RECVDVACC 2662.722 73.868 2 .000 
UNB 2595.158 6.304 2 .043 
RENTASSIST 2622.435 33.581 2 .000 
EXPNS_DIF 3046.652 457.798 2 .000 
MORTCONF 2596.697 7.843 2 .020 
SUMMER_ED4 2598.145 9.291 2 .010 
THHLD_NUMKID 2603.780 14.927 2 .001 

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a 
reduced model. The reduced model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 

Table 4 - Classification 

Observed 
Predicted 

Low Income Moderate Income High Income Percent Correct 
Low Income 126 539 107 16.3% 
Moderate Income 116 1146 551 63.2% 
High Income 9 518 865 62.1% 
Overall Percentage 6.3% 55.4% 38.3% 53.7% 

3.2 Null Hypothesis Test Results – 2 
Null Hypothesis – 2 was rejected.  NH 2 – There is no association between the influence of Vaccination 
Status, Vaccination Hesitancy Reason, Receiving Social Security, Emergency Rental Assistance, 
Confidence for paying mortgage/rent, Difficulty Paying Expenses, Childcare Impact, Child Education Catch 
Up Activities, Under 18 in Household, Child Vaccination Plans, Child Vaccine Intention, Gender, Sexual 
Orientation, Marital Status, and socioeconomic status determinant among samples of African Americans 
families and youth. 

Table 5 - Step Summary 

Model Action Effect(s) 
Model Fitting Criteria Effect Selection Tests 

-2 Log Likelihood Chi-Squarea,b df Sig. 
Step 0 0 Entered Intercept 5335.308 .   
Step 1 1 Entered EXPNS_DIF 4572.433 762.875 2 .000 
Step 2 2 Entered RECVDVACC 4493.159 79.274 2 .000 
Step 3 3 Entered CHLDCARE 4478.963 14.196 2 .001 
Step 4 4 Entered MORTCONF 4464.331 14.632 2 .001 
Step 5 5 Entered SUMMER_ED4 4453.862 10.469 2 .005 

Stepwise Method: Forward Stepwise 
a. The chi-square for entry is based on the likelihood ratio test. 
b. The chi-square for removal is based on the likelihood ratio test. 
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Table 6 - Model Fitting Information 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 
Intercept Only 5335.308    
Final 4453.862 881.446 10 .000 

The Pseudo R-Square values were Cox and Snell = .199, Nagelkerke = .227, and the McFadden = .106. 

Table 7 - Likelihood Ratio Tests 

Effect 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood of 
Reduced Model Chi-Square df Sig. 

Intercept 4534.159 80.297 2 .000 
RECVDVACC 4535.554 81.692 2 .000 
MORTCONF 4468.817 14.955 2 .001 
EXPNS_DIF 4988.490 534.628 2 .000 
CHLDCARE 4465.805 11.943 2 .003 
SUMMER_ED4 4464.331 10.469 2 .005 

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a 
reduced model. The reduced model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 

Table 8 - Classification 

Observed 
Predicted 

Low Income Moderate Income High Income Percent Correct 
Low Income 91 581 100 11.8% 
Moderate Income 80 1187 546 65.5% 
High Income 8 517 867 62.3% 
Overall Percentage 4.5% 57.5% 38.0% 53.9% 

3.3 Null Hypothesis Test Results – 3 
Null Hypothesis – 3 was rejected.  NH 3 – There is no association between the influence of Vaccination 
Status, Vaccination Plans, Vaccination Hesitancy Reason, Receiving Unemployment Insurance, 
Receiving Social Security, Emergency Rental Assistance, Confidence for paying mortgage/rent, 
Difficulty Paying Expenses, Employment Status, Child Vaccination Status, Childcare Impact, Child 
Education Catch Up Activities, Under 18 in Household, Child Vaccination Plans, Child Vaccine 
Intentions, Child Vaccination Refusal, Food Sufficiency, Anxiety, Gender, Sexual Orientation, Marital 
Status, Public Health Insurance Status, and socioeconomic status determinant among samples of 
African American families and youth. 

  

4896



Table 9 - Step Summary 

Model Action Effect(s) 
Model Fitting 

Criteria Effect Selection Tests 

-2 Log Likelihood Chi-Squarea,b df Sig. 
Step 0 0 Entered Intercept 5545.529 .   
Step 1 1 Entered EXPNS_DIF 4782.654 762.875 2 .000 
Step 2 2 Entered ANYWORK 4509.707 272.946 2 .000 
Step 3 3 Entered MS 4200.547 309.161 2 .000 
Step 4 4 Entered PUBHLTH 4076.897 123.650 2 .000 
Step 5 5 Entered DOSESRV 4009.488 67.409 2 .000 
Step 6 6 Entered GOVASST 3964.836 44.652 2 .000 
Step 7 7 Entered EVICT 3938.760 26.076 2 .000 
Step 8 8 Entered ANXIOUS 3927.868 10.892 2 .004 
Step 9 9 Entered KIDWHYNO1 3918.840 9.028 2 .011 

Stepwise Method: Forward Stepwise 
a. The chi-square for entry is based on the likelihood ratio test. 
b. The chi-square for removal is based on the likelihood ratio test. 

Table 10 - Model Fitting Information 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 
Intercept Only 5545.529    
Final 3918.840 1626.689 18 .000 

The Pseudo R-Square values were Cox and Snell = .336, Nagelkerke = .383, and the McFadden = .196. 

Table 11 - Likelihood Ratio Tests 

Effect 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood of 
Reduced Model Chi-Square df Sig. 

Intercept 3927.611 8.771 2 .012 
DOSESRV 3970.012 51.172 2 .000 
GOVASST 3963.354 44.514 2 .000 
EXPNS_DIF 4316.699 397.859 2 .000 
ANYWORK 4086.599 167.759 2 .000 
KIDWHYNO1 3927.868 9.028 2 .011 
EVICT 3945.813 26.973 2 .000 
ANXIOUS 3929.823 10.983 2 .004 
MS 4194.656 275.816 2 .000 
PUBHLTH 4037.020 118.180 2 .000 

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a 
reduced model. The reduced model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 
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Table 12 - Classification 

Observed 
Predicted 

Low Income Moderate Income High Income Percent Correct 
Low Income 269 455 48 34.8% 
Moderate Income 159 1175 479 64.8% 
High Income 12 488 892 64.1% 
Overall Percentage 11.1% 53.3% 35.7% 58.7% 

3.4 Null Hypothesis Test Results – 13 
Null Hypothesis – 4 was rejected NH 4 –.  There is no association between the influence of influence 
Vaccination Status, Vaccination Plans, Vaccination Hesitancy Reason, Receiving Unemployment 
Insurance, Receiving Social Security, Emergency Rental Assistance, Confidence for paying 
mortgage/rent, Difficulty Paying Expenses, Employment Status, Child Vaccination Status, Childcare 
Impact, Child Education Catch Up Activities, Under 18 in Household, Child Vaccination Plans, Child 
Vaccine Intentions, Child Vaccination Refusal, Food Sufficiency, Anxiety, Parental Education Status, 
Gender, Sexual Orientation, Marital Status, Parental Education Status, Public Health Insurance Status, 
Military Status, Private Health Insurance Status, and socioeconomic status determinant among samples 
of African American families and youth. 

Table 14 - Step Summary 

Model Action Effect(s) 
Model Fitting Criteria Effect Selection Tests 

-2 Log Likelihood Chi-Squarea,b df Sig. 
Step 0 0 Entered Intercept 7976.486 .   
Step 1 1 Entered EXPNS_DIF 7213.610 762.875 2 .000 
Step 2 2 Entered EEDUC 6761.679 451.931 2 .000 
Step 3 3 Entered PRIVHLTH 6428.867 332.812 2 .000 
Step 4 4 Entered MS 6237.410 191.458 2 .000 
Step 5 5 Entered ANYWORK 6072.359 165.051 2 .000 
Step 6 6 Entered PUBHLTH 6020.284 52.075 2 .000 
Step 7 7 Entered EGENID_BIRTH 5983.498 36.786 2 .000 
Step 8 8 Entered GOVASST 5952.684 30.814 2 .000 
Step 9 9 Entered DOSESRV 5928.782 23.902 2 .000 
Step 10 10 Entered RENTASSIST 5911.451 17.330 2 .000 
Step 11 11 Entered KIDWHYNO1 5903.579 7.872 2 .020 
Step 12 12 Entered UNB 5896.001 7.577 2 .023 
Step 13 13 Entered ANXIOUS 5888.977 7.024 2 .030 
Step 14 14 Entered MORTCONF 5882.381 6.596 2 .037 

Stepwise Method: Forward Stepwise 
a. The chi-square for entry is based on the likelihood ratio test. 
b. The chi-square for removal is based on the likelihood ratio test. 

Table 15 - Model Fitting Information 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 
Intercept Only 7976.486    
Final 5882.381 2094.104 28 .000 

The Pseudo R-Square values were Cox and Snell = .409, Nagelkerke = .467, and the McFadden = .252. 
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Table 16 - Likelihood Ratio Tests 

Effect 

Model Fitting 
Criteria Likelihood Ratio Tests 

-2 Log Likelihood of 
Reduced Model Chi-Square df Sig. 

Intercept 5896.955 14.573 2 .001 
DOSESRV 5903.685 21.304 2 .000 
UNB 5889.935 7.554 2 .023 
GOVASST 5911.565 29.184 2 .000 
RENTASSIST 5896.345 13.964 2 .001 
MORTCONF 5888.977 6.596 2 .037 
ANYWORK 5990.739 108.357 2 .000 
KIDWHYNO1 5890.373 7.992 2 .018 
EEDUC 6135.628 253.247 2 .000 
EGENID_BIRTH 5919.455 37.074 2 .000 
MS 6080.060 197.679 2 .000 
EXPNS_DIF 6107.653 225.272 2 .000 
ANXIOUS 5890.175 7.794 2 .020 
PRIVHLTH 6024.877 142.496 2 .000 
PUBHLTH 5931.803 49.422 2 .000 

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a 
reduced model. The reduced model is formed by omitting an effect from the final model. The 
null hypothesis is that all parameters of that effect are 0. 

Table 17 - Classification 

Observed 
Predicted 

Low Income Moderate Income High Income Percent Correct 
Low Income 352 393 27 45.6% 
Moderate Income 171 1207 435 66.6% 
High Income 11 449 932 67.0% 
Overall Percentage 13.4% 51.5% 35.1% 62.6% 

4 DISCUSSION 
There were significant differences attributable to historic and contemporary social determinates such as 
difficulty paying expenses, confidence paying rent, mortgage confidence, and the lack of adequate 
childcare. All of the aforementioned variables are validated by the research literature as outcomes for 
socio-economic status. [17] According to Bartik et al, “Black and Asian workers, single workers, and 
women, each more likely to lose their jobs in April, were also less likely to start work again in May or 
June. On the other hand, there is no clear education gradient in re-hiring.” This validates the current 
economic environment based on the impact of COVID-19.[2] 

However, this analysis uncovered that socioeconomic status is not a major predictor of vaccine 
hesitancy in the African American community. Not addressing and providing tangible solutions to combat 
vaccine hesitancy will continue to garner the same results. Even before the emergence of COVID-19 
and still today, African Americans are disproportionally affected by any type of repository disease 
compared to Whites. Further, the root cause of why COVID-19 has impacted the African American 
community disproportionately is seldomly addressed. [7] Moreover, the benign neglect of African 
American health is deeply engrained in the fibers of the American health care system. Until a 
comprehensive plan and restitution is put in place to address the horrific treatment and unethical 
experimentation of African Americans, many will be slow to adopt or feel confident in a vaccine. [13] 
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SUSTAINING INFORMATION AND COMMUNICATION TECHNOLOGY 
INTEGRATION IN TEACHER EDUCATION: STRATEGIES OF 

LECTURERS IN A UNIVERSITY 
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Walter Sisulu University (SOUTH AFRICA) 

Abstract 
The teaching profession is evolving very rapidly, with emphasis on learner-centred approach at the fore 
of training and development of pre-service teachers. This has culminated in the call for an interactive 
learning environment using emerging Information and Communications Technology (ICT). Sustainability 
of ICT integration has been an issue of concern to many academics involved in pre-service teacher 
education. The study, therefore, took a critical reflection on digital technology integration sustainability 
strategies adopted by lecturers of teacher education programmes in a university. An interpretivist 
paradigm underpinned the qualitative research approach, utilizing open-ended questionnaires and 
follow-up semi-structured interviews as data gathering techniques. With a population of 28 pre-service 
teachers in the Faculty of Education, 15 were purposively sampled and participated in the study. 
Thematic data analysis procedure was followed in identifying emergent themes, thereby providing for a 
rich descriptive landscape of ICT integration in teacher education. The data revealed that lecturers 
adopted virtual platforms such as “zoom”, “Microsoft teams” and “Moodle” to interact with students and 
made use of software (MathLab, simulation etc.) resources to conceptualise challenging phenomena. 
Furthermore, lecturers used a popular social conversational platform (WhatsApp) to engage students in 
academic conversations, discussions and forums. The participants acknowledged that integrating ICT 
supported constant engagement with students for knowledge construction and development. On the 
contrary, lecturers claimed that lack of resources (modern computers, software and insufficient data) 
and continual professional development are hindrances to dynamic evolving digital technology 
environment. The study recommends continual support (resources, professional development) for 
lecturers as the mainstay of sustainable integration of ICT in the learning milieu. Furthermore, training 
programmes should focus on Technology Pedagogical Content Knowledge development to enhance 
quality online teaching and learning. 

Keywords: teacher education, pre-service teachers, Information and Communication Technology, lecturers. 

1 INTRODUCTION 
Globally, the education system is experiencing dramatic changes and reforms directed towards the 
integration of Information and Communication Technology (ICT) in all spheres of academic life, including 
curriculum facilitation. Moreover, the surge of ICT challenged many lecturers to adopt interactive 
learning environments to promote students’ engagement with the learning processes. ICT learning 
systems have become a space for constructive collaboration and transversal learning skills development 
that stimulates social skills, problem-solving, self-regulated learning, self-reflectivity and the capacity to 
take initiatives [1]. The use of ICT in education is driven by an urge to provide quality learning 
opportunities through pedagogical innovations suitable for students. However, there seems to be an 
unrelenting gap between lecturers’ ICT proficiency and technological pedagogical content knowledge 
(TPACK), leading to a need for paradigm shift from traditional teaching and learning strategies towards 
a contemporary digital environment and compensation for technology needs of the 21st century pre-
service teachers imposed by the rapid development of ICT in education [2], [3].  

According to [3], when ICTs are effectively used in teacher training, it contributes to changes in pre-
service teachers’ pedagogical conceptions and practices, thereby affecting traditional teaching and 
learning processes, time management and the academic space. In retrospect, institutions involved in 
teacher education have invested in programmes that increasingly encourage teacher trainers to use 
ICTs to promote the teaching and learning process [3]. Furthermore, ICTs is trending as an effective 
and revolutionised medium of facilitating knowledge, sharing good practices, developing teaching and 
learning networks and establishment of communities of practice [4]. In addition to ICT integration and 
sustainability as enablers for pre-service teachers digital learning, [5] and [6] contend that this assists in 
making informed decisions and adopting responsible strategies for integrity of their learning. The 
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researchers are of the view that lecturer ICT proficiency and efficacy enable pre-service teachers to 
integrate technology with pedagogy and facilitate ICT-assisted interactive teaching-learning in their post-
training environments. 

Interestingly, many lectures are online or offline, which allows pre-service teachers to engage in self-
regulated learning processes, thus creating a flexible learning space. Nevertheless, [7] cautioned that 
marginal engagement with ICTs in teacher education may not necessarily translate into educational 
innovation or improved quality of teacher education if practice remains in the traditional conservative 
domain and not effectively used methodologically to meet the needs of pre-service teachers. Moreover, 
sustaining the integration of ICT in teacher education should not only focus on technical issues or 
components but also pedagogical aspects [8].  

To sustain ICT integration in pre-service teacher programmes, lecturers must develop competencies in 
addition to availability of infrastructure, resources, tools and should be intrinsically motivated. The 
fundamental competencies are represented in the conceptual diagram below designed alongside [9].  

 
Stages of ICT development (Adapted from [9]). 

Holistic development of ICT competencies through the four stages highlighted below: Emerging, 
Applying, Infusing and Transforming, as a continuum, supports the sustainability of ICT integration in 
pre-service teacher education environment. 

• The Emerging stage refers to lecturers’ awareness of potentials of basic technical functions and 
uses ICT; 

• Applying stages imply that lecturers use a range of tools and ICT pedagogies for curriculum 
facilitation;   

• Infusing stages appertain to lecturers’ appropriate and effective engagement with ICT tools for 
teaching and learning; and  

• Transforming stages involves lecturers’ professional use of specialised ICT tools in innovative 
ways of approaching teaching and learning situations to explore a variety of real-world problems 
and meet individual learning objectives [9]. 

[10] argued that competent integration of ICT in teacher education programmes has been of interest to 
the learning and teaching communities at different levels of inception. Currently, stakeholders in teacher 
education, especially lecturers, students and university management are enthralled by the advantages 
that ICTs offer to the teaching and learning process [11]. However, lecturers’ adaptability to the use of 
digital technologies seem to be relatively low despite numerous initiatives to support curriculum 
facilitation using contemporary digital technology communication tools and resources to improve 
knowledge construction and development.  

1.1 Research Objectives  
Based on the above exploration, the study objectives were to:  

 
 
 

 

Stages of ICT development (Adapted from [9]) 

4902



 

 

a) Establish how ICTs are currently used by lecturers of pre-service teachers; 
b) Examine the challenges and constraints lecturers encounter in integrating ICTs in teacher 

education; and  
c) Explore strategies developed by lecturers to sustain use of ICTs in teacher education in the 

university.  

1.2 Theoretical framework 
The study adopted [12] and [13] the Connectivism theory as the underpinning lens. According to [12], 
knowledge exists in networks, and learning is the act of developing and connecting diverse, multi-
faceted networks available in the use of technology. Similarly, [13] claims that the background or the 
general climate teaching and learning has changed; thus, a new generation of researchers, academics 
and connectivists proposed new ways of conceiving knowledge. [14] briefly summarised the theory as 
the knowledge that covers a network of connections; as such, learning consists of the ability to construct 
and connect the networks. According to [14], knowledge is a network whilst learning is a process of 
exploring these networks. Hence, learning is building networks of information, contacts and resources 
that are applied in real problems. 

It can be deduced from the various explanations above that connectivism combines learning theories, 
social structures and technology to develop a theoretical construct for teaching and learning in the digital 
technology infused environment [15]. Therefore, to sustain ICT integration requires ‘successful’ 
networks characterised by diversity, autonomy, openness and connectivity coupled with practices such 
as modelling and demonstration (from lecturer/teacher), practice and reflection (on the part of the 
student).  

2 METHODOLOGY 
An interpretivist paradigm underpinned the qualitative research approach, utilizing an open-ended 
questionnaire and follow-up semi-structured interviews as data gathering techniques aligned to views of 
[16]. The research questionnaire and interview questions were exploratory in structure, which allowed 
for descriptive responses from the participants. In order to have rapport established with participants 
before the interview sessions, the questionnaire was self-administered accordingly, all participants were 
motivated and responded to the content to the best of their ability.   

The study was a single case study involving one higher education institution and one Faculty which 
houses the teacher education qualification. With a population of 28 pre-service teacher education 
lecturers in the Faculty of Education, 15 were purposively sampled and participated in the study.  The 
participants were of different ages, ranging between 32 and 56 years old and gender equitably 
distributed. 

Ethical issues were observed, respected and adhered to, especially the anonymity clause regarding the 
participants and the institution at all levels of the study [17]. The research was carried out after obtaining 
approval from the institution and consent from all the participants.   

Data were captured and interviews transcribed and member-checked. In light of the nature of the study, 
research questions and the theoretical framework, content analytical methodology, guided by [17] and 
[18] principles were used to operationalised the data analysis. ATLAS.ti analytical software assisted in 
systematisation and interpretation of the data and the thematic data analysis procedure [19] was 
followed. Emergent themes identified provided a rich descriptive landscape of ICT integration and 
sustainability in teacher education. The thematic analytical approach was adopted because the 
objectives of the study were already presented in themes, so this process assisted in generating sub-
themes that responded to the objectives.  

3 FINDINGS 
Three themes emerged from the data collected from participants, namely: 1) adoption of e-learning 
platforms; 2) Challenges and Constraints 3) Strategies to sustain the use of ICT. 
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3.1 THEME 1: Adoption of e-learning platforms  
Lecturers adopted social web technologies and e-learning virtual platforms such as Learning 
Management Systems (Moodle), “zoom”, and “Microsoft teams” to interact with students and made use 
of software (MathLab, simulation etc.) resources to conceptualise challenging phenomenon. 

3.1.1 Using Social web Technologies 
The rate of digital transformation in a tertiary education environment, due to the pandemic (COVID-19), 
requires lecturers in all spheres of education to adopt digital technologies in curriculum facilitation. 
Lecturers who were traditionally aligned had no choice but to migrate to the contemporary strand to 
effectively engage with students using appropriate digital platforms convenient to students. Therefore, 
there is need to provide tuition to students in the absence of the traditional face-to-face medium during 
the pandemic; as such, the institution resorted to Emergency Remote Teaching. This compelled all 
academics to undergo digital emergency infusion programmes to adopt contemporary teaching as a 
facilitation medium. Secondly, it was time to bridge the digital divide gap between lecturers and students. 
Lecturers operated in the students’ space to ensure academic satisfaction, and many participants 
engaged social web technologies to interact with students. That was adequate to prepare lecturers to 
integrate into the digital space, as mentioned by many of the participants.  

According to [21], social web technologies include Social Software (SS), Web 2.0, Social Media (SM) 
and many more. SS could be unpacked as social applications for communication and collaboration tools 
(e-mail, internet forums, chat room, social network services) powered by the internet. Though the 
primary purpose of these tools is to facilitate social interaction, lecturers adopted these tools as channels 
to relate with students, thus transforming them into academic facilitation resources in addition to the 
educational social software (discussion forum, google classroom etc.). 

The participants emphasised that social web technologies support self-regulated, independent work, 
problem-based, collaborative activities and advance flexibility of open-ended activities in the process, 
serve as tools to navigate the web and develop understanding, solve problems and independently 
construct knowledge. Participants complained that the institution failed to recognise social media as an 
academic tool even though it is part of its daily communication, especially accessibility to many students 
and academics. Arguably, social media contributes immensely to knowledge development and 
construction if used correctly to advance quality teaching and learning, notwithstanding ensuring skilled 
digital pre-service teachers and lecturers [22]. 

3.1.2 Competency with the institutional Learning Management System 
At the heart of the ‘Blended Learning’ approach adopted by the institution, a curriculum facilitation 
strategy requires lecturers’ proficiency in using the institutional Learning Management System (LMS). 
However, there seem to be challenges related to competencies. An issue of concern of participants was 
their inability to make effective use of Moodle a newly accepted LMS for the institution. Lecturers claimed 
to be conversant and proficient with Blackboard (previous LMS) and as their confidence levels rose, 
there was a sudden change, positioning them at the lower level of operationalising the present tool. The 
findings revealed that institutions do pay attention to prepare staff for the change in platform, an 
emergency competency-based training course was offered but limited to ‘job competency’, ignoring the 
‘core competency aspect. The study assumed that leaving out ‘core competency’ in the training could 
be due to the understanding that LMSs were designed to support the linear and one-size fits all notion 
in terms of content facilitation approach; however, this limits lecturers’ effective and efficient interaction 
with the platform [23]. Structuring competencies training model this way directly conflicted personalised 
and/or the facilitation demand of educational content and subsequently, the qualification. It must be 
stated that lecturers’ proficiency on Blackboard does not translate into being adequately conversant with 
the academic operations and applications of the new LMS (Moodle).  

3.1.3 Proficiency with simulation software 
Dynamism of contemporary technologies encourages use of methodologies that utilize innovative 
technologies such as simulation software to enhance learning experiences. Moreover, online teaching 
environment simulations support students’ learning, regardless of their geographical location. According 
to [24], simulation software and academic games are sources or media used to enrich the teaching and 
learning process. [25] pointed out that simulation software facilitates understanding of complex concepts 
by allowing participants to experience hands-on activities and align such to real-life scenarios.  
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Many lecturers attested that they make use of available simulation software though not very proficient 
to demonstrate a very complex phenomenon. Considering the geographical location of many pre-service 
teachers, lecturers commented that feedback from students encouraged use of these resources. 
Furthermore, with the institution migrating onto a blended learning model, simulation and games could 
play important roles in enhancing students learning interaction and experiences. Apparently, evidence 
in the data suggests that lecturers make use of simulations to improve pre-service teachers’ knowledge 
and skills but requires a well pedagogically designed approach involving problem-based interactive 
activities. 

With the blended learning model adopted by the university, increasing use of simulation in teacher 
education programmes could support both online and on-campus facilitation. There were signals of 
many lecturers engaging simulation and games in academic programme facilitation, thereby increasing 
the citation of simulation education [24].  

3.2 THEME 2: Challenges and Constraints 
Teacher education is transforming exponentially such that integration digital technology systems are 
shaping the desired direction of knowledge and skills. ICT integration in the university has prompted 
development of pre-service teacher skills to participate in global demand for contemporary teachers 
[25], [26]. Lecturers have the opportunity and responsibility to contribute positively towards academic 
enhancement of pre-service teachers. Undeniably, lecturers encountered challenges that include 
capacity- building, students’ ICT self-efficacy and infrastructure. 

3.2.1 Lecturers’ Capacity Building 
Personal and professional skill enhancement and competence of lecturers for effective facilitation of 
curriculum with the domain of ICT requires commitment to capacity building. Universities are obliged to 
capacitate academics with skills and knowledge that are up-to-date to perform responsibilities with 
perfect equanimity beyond reproach. The adoption of a blended learning approach by the university 
necessitates teacher education to equip lecturers with appropriate knowledge and skills for the 
application and utilisation of ICT. However, the study illuminated education lecturers’ capacity-building 
needs such as knowledge on operationalisation of ICT devices, engagement of devices in content 
facilitation, use of devices to store, manage and present academic data, skills of manipulating devices 
for research on classroom practices, to be inadequate, insufficient and below the threshold to position 
them above students who operate effectively in their technology domain. [26] argued that capacity 
building initiatives for lecturers’ development to acquire new knowledge and skills to be proficient to 
perform their responsibilities with efficiency. Research, innovation and creative ideas needed for 
effective alignment with global demand on ICT integration and utilisation may be achieved through 
capacity building. 

3.2.2 Students ICT self-efficacy 
Self-efficacy in teacher education is a concept that underpins the understanding of students’ learning 
and achievement and engulf self-confidence and expectations. At the centre are beliefs, trust and self-
esteem to perform to their potential. The data revealed that students’ experiences with digital technology 
has two side, namely, social and academic uses. According to participants, there was a clear distinction 
between students’ ability to engage with ICT for academic development as against ICT for social 
interactions. Pre-service teachers demonstrated self-efficacy in terms of social use of ICT, which I 
referred to as computer and information literacies. However, academic use was challenging to many 
students, regardless of their socio-economic backgrounds. One episode highlighted was that during the 
surge of the COVID-19 pandemic, when tuition and assessment were conducted online, the gap in 
students’ ICT self-efficacy was exposed. Lecturers had to step-in to coach students on the academic 
use of ICT. According to the findings, for successful content facilitation, students’ ICT self-efficacy must 
be enhanced as we move into the blended learning model of teaching and learning, thus motivating 
Education faculty lecturers to facilitate the curriculum effectively and efficiently. Furthermore, students’ 
mastery experiences are a potent and salient source to measure their self-efficacy regarding their 
capabilities to succeed in academic digital activities and tasks [27]. 

3.2.3 Infrastructure  
Propagation of ICT integration in teacher education necessitates the provision of contemporary 
technological tools and resources to mitigate the rapidly evolving ICT environment. However, lack of 
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ICT equipment in lecture venues, technical support and ICT-based resources are barriers to adequate 
integration of ICT, as confirmed by [28] [29]. 

Many lecture venues lack basic ICT tools and resources for teaching and learning. Lecturers posited 
that without adequately equipped venues, technology-integrated learning experiences are almost non-
existent. They blamed the problem on regular student protests, resulting in vandalism, theft of resources 
and poor physical infrastructure. Lack of proper security also allows students and university community 
easy access to the university facilities. 

Technical and administrative support plays a crucial role in the ICT-integrated learning space. Internet 
being central and a pre-requisite for effective digital technology-oriented education warrant onsite and 
offsite attention. Lecturers argued that technical support was insufficient and found it challenging to be 
in the middle of facilitation and faced with technical impediments on-campus and off-campus. For 
lecturers to use ICT efficiently to facilitate content and promote pre-service teachers’ learning, it would 
be necessary that they receive sufficient technical and administrative support at all times.  

It can, therefore, be said that ICT integration provides both pre-service teachers and lecturers with 
adequate knowledge; however, it does also present many challenges in education. 

3.3 THEME 3: Strategies to sustain the use of ICT 
In order to sustain the use of ICT in pre-service teacher education, lecturers suggested undergoing 
persistent e-learning environmental scanning, continual self-development programmes and active 
participation in social interactions. 

3.3.1 E-learning environment scan 
Electronic learning (e-learning) could be explained as a computer-enhanced learning approaches such 
as technologies and associated methodologies using networked and/or multimedia technologies. E-
learning environments (e-portfolio, cyber infrastructure, digital libraries, e-communication networks etc.) 
allow for mass customisation of content (academic) for facilitation, dialogue and feedback recognising 
that transformation of technology requires confirmation of methodology.   

Technology is a dynamic system which is regularly evolving with new resources, tools and ideas. Thus, 
for lecturers to be relevant in curriculum facilitation there should be scanning of e-learning environments. 
In this respect, lecturers claim not to let their guards down and allowing students to become lecturers 
and themselves becoming students, especially in the arena of technology use. As findings of the study 
revealed, lecturers explored digital interactive resources that best satisfy needs of their students and 
are abreast of developments on contemporary technology. Emphasis was on appropriate resources to 
curriculum facilitation and providing graduate attributes prescribed in the qualification. The e-learning 
environment scan led many lectures to engage in online systematic review training due to its flexibility 
and limited availability of in-person instruction. The training was self-regulated to master skills step-by-
step and to implement teaching with confidence as they engage in knowledge growth [29]. 

3.3.2 Personal Development 
Most participants mentioned being enrolled in self-development on ICT knowledge growth programmes. 
The participants responded that various aspects of the training programmes were relevant and effective, 
and courses provided only generic ICT integration to improve their ICT knowledge and skills. The 
participants also reported that they were denied training in subject-specific technology, education ideas 
and practices that could improve their skills on content facilitation. This gap induced a self-development 
programme initiated by participants, which motivated them to set targets and implement what was learnt 
in the continual facilitation of subjects. The capacity building initiative and experiences visibly impacted 
on participants’ confidence, personal growth and capabilities in effective integration and sustainability of 
ICT in course activities. 

In spite of embarking on self-development activities, there was still much to discover. Most participants 
expressed satisfaction with the generic training but requested additional training that focuses on subject-
specific oriented ICT integration processes. 

3.3.3 Social Interactions 
Learning and teaching is a social activity where participants negotiate, share and modify information 
and in the process, construct and develop knowledge [30]. Social interactions provide space to engage 
students through chats, forums and discussions on issues regarding academic course design, 
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assessment activities, concerns and sharing of problems, according to many of the participants. Firstly, 
through social interactions, lecturers develop networks and form communities of practice with colleagues 
from within and outside the university. Secondly, social network interactions influence students’ learning 
experiences and motivate and inspire professional development of lecturers, which is a finding that 
concurred with [31] study’s outcome. 
The findings also demonstrated participants’ commitment to improve on their practice and promote pre-
service teachers’ learning experiences through continual integration of interactive platforms in the 
teacher education landscape. Many pre-service teachers have digital mobile devices (smartphones) that 
enable interaction anywhere and anytime, thus exploiting this medium for social interactions could 
enhance academic development. Interestingly, participants resorted to uploading learning and teaching 
materials on mobile devices and interacting with students afterwards.  

4 CONCLUSION 
The swift growth of ICT and its integration in the educational space, especially in the higher education 
teaching and learning environment, heralded a paradigm shift for quality enhancement in curriculum 
facilitation. The traditional culture of teaching and learning is gradually being digressed to contemporary 
approaches of e-learning (online and virtual) environments.  

Evidence pointed to the fact that lecturers used available digital resources such as social web 
technologies, the institutional learning management system and simulation software to promote and 
support students’ learning. Despite lecturers’ proficiency in using the above-mentioned resources, there 
were challenges. These challenges include: inadequate capacity-building to match the demands of a 
rapidly evolving technology environment, students’ insufficient ICT skills and knowledge for academic 
purposes and lack of contemporary ICT infrastructure that accommodates teacher education. However, 
to sustain the integration of ICT in teacher education, lecturers engaged in self-development 
programmes and communities of practice through intensive academic social interactions. 

5 RECOMMENDATIONS 
The study recommends that the institution provide subject-specific in-service training, administrative and 
technical support to lecturers, appropriate software (smarter content, Kahoot etc.), resources, hardware 
(smartphones, computers) and ICT equipped lecture venues to advance facilitation. The study also 
suggests that capacity building be integral in all academic development programmes to address the 
changing dynamics of technology. However, this requires insight into an appropriate capacity building 
strategy to meet education lecturers’ needs at any point in time. 
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Abstract 
Aiming at the problems of inability to timely perceive multiple students' emotional states for teachers 
and difficulties in emotional regulation for students in traditional teaching, this study developed an 
emotional visualization software based on Augmented Reality (AR) and brainwave technology. We 
attempted to use Muse headband to collect brainwave data. Through the emotional representation of α, 
β, δ and θ, we developed the application to display the main emotion in front of students in the scene of 
virtual and real fusion. During the in-field learning activity, students can pay attention to the virtual 
character on the screen, and try to change their emotional state. We sent pre-test and post-test 
questionnaires to college students, and recruited 18 subjects to participate in empirical experiments and 
interviews. It is found that a high proportion of students have a demand for accurate emotion recognition 
and visualization. In addition, this application based on AR and brain waves obtains a high accuracy in 
the presentation of emotion, and has a positive impact on helping learners understand their emotional 
states and adjust their emotions. 

Keywords: Augmented Reality, Brain Waves, Learner's Emotion Recognition, Emotional Visualization. 

1 INTRODUCTION  
Carl Ransom Rogers, a representative personage of humanistic theory, attributed learning to the result 
of the interaction of learners' behavior, cognition and emotion, and emphasized the influence of emotion 
on learners' learning motivation and interest [1]. However, in the traditional classroom teaching, teachers 
are unable to perceive the emotional state of multiple students effectively, and students do not often pay 
attention to their own emotions in the learning process. So it is difficult to adjust the students' state of 
learning in a timely manner, and the learning effect is difficult to guarantee. Therefore, it is very important 
for learners to have a good emotional state in classroom teaching.  

Most teachers often judge the students' emotional state through the external performance of the body 
to assist the teaching decision-making, but they will also make inappropriate teaching decision because 
of the students' deliberate concealment. For students, it is also difficult to accurately judge their own 
emotion while they are in a confused mood. Therefore, it is crucial to accurately perceive the emotional 
state of learners.   

Nowadays, brain waves have attracted more and more attention. By analysing the emotional information 
hidden in Electroencephalogram(EEG) data [2], this technology can realize accurate emotional 
perception. In addition, augmented reality (AR) has the characteristics of visualizing abstract content [3], 
and supporting user interaction [4, 5]. AR has a powerful potential in visualizing complex emotional 
perception results.  Therefore, through self-developed APP based on AR and brain waves related 
technology, our study identifies and visualizes learners' emotions, and explores students' experience 
and the practicability of the device.   

2 LITERATURE REVIEW 

2.1 Learner Emotion Recognition 
Relevant studies show that emotion is a short but strong affectional response in a specific situation, 
such as joy, surprise, sadness, fear, anger and other reactions [6]. Traditional emotional perception 
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methods include self-report, physiological measurement and behavioral observation. Among them, self-
report is the most convenient and used widely. The main tools are Likert scale and Panas scale. They're 
used by asking the subjects to fill in relevant evaluation scales and questionnaires according to their 
actual emotional feelings [7]. However, this method cannot detect implicit emotions. What's more, 
Mesquita et al. believed that the accuracy of semantic understanding and cultural differences of the 
participants would also affect the results [8].  

In the era of artificial intelligence, learners' emotional recognition has changed the traditional emotion 
recognition methods based on experiential self-report and behavior observation. At present, the 
research on learners' emotion recognition in the field of artificial intelligence at home and abroad mainly 
utilizes technologies such as speech recognition, facial expression recognition and physiological 
information recognition [9] to achieve precise and intelligent emotion recognition. For example, Bahreini 
et al. collected verbal information and facial expressions of learners through audio and video devices, 
carried out real-time emotion recognition, and gave timely feedback to learners [10]. In the 1960s, S. 
Schachter and J. Schinger pointed out that emotions are not only related to physiological states, but 
also to specific environmental states [11], which is called the S. Schachter-J. Schinger theory. Therefore, 
the lack of analysis of the specific teaching situation learners are in will affect the recognition of emotional 
state. However, existing studies focus more on data processing and technological innovation, but less 
on teaching situations, so the recognized results cannot provide further explanation for the occurrence 
and evolution mechanism of learners' emotions under complex teaching situations. Shen Liping et al. 
combined the teaching scenes in the online learning platform, used the physiological signals of learners 
to identify emotions and explored the evolution rules of learners' emotions [12]. Krithika et al. proposed 
an emotion recognition system based on online learning to improve learners' learning experience. The 
teaching situation is slowly entering the research of learners' emotional recognition [13].  

2.2 Brain Waves and Emotions 
The key step of emotion recognition research is to classify emotions correctly. PAD Emotion State Model 
uses multidimensional continuous variables to represent emotion [14]. Plutchik et al. [15]believed that 
all complex emotions could be composed of some basic emotions, and proposed eight basic emotions.  

The physiological state of the brain can intuitively reflect the individual's emotional state. Cacioppo et al. 
pointed out that emotional changes would lead to physiological changes [16], and Giakoumis et al. used 
physiological signals to identify the emotions of the subjects when playing the game, so as to evaluate 
the attractiveness of the game [17].  

The human brains produce frequent spontaneous electrical activity, and the potential fluctuations 
recorded by brain electrodes over time are called brainwaves. There are obvious differences in the 
frequency of brain waves in different emotional states. According to the range of amplitude and 
frequency changes, brain waves can be roughly divided into four basic waves: delta, theta, alpha and 
beta [18]. The main brain wave types also change in different states, such as sleepiness, tension, 
wakefulness and excitement [19]. In our study, delta, theta, alpha and beta are used as the sources of 
brain waves to monitor emotions.  

2.3 Emotion Visualization Based on AR and BCI 
Brain-computer interface (BCI) is a new control technology for information communication between 
human brain and computer or other electronic devices, which does not rely on the conventional brain 
information output pathway [20]. However, such high-performance BCI as SSVEP-BCI often requires 
the use of large-size and non-portable display devices [21], such as computer screens. The combination 
of Argument Reality (AR) technology and BCI technology can effectively improve the convenience of 
BCI [22]. Augmented reality can superimpose virtual objects into the real environment in real time. The 
EEG signals representing certain emotions output by BCI can present the corresponding virtual 
characters on AR devices, so that users can see the fusion picture of virtual scene and real scene, and 
realize the visual presentation of emotions. At the same time, according to the state of the virtual 
characters in the scene, users can adjust their emotions appropriately to make the characters change 
and realize interaction.  

2.4 Our Research 
The emotional visualization APP developed in this study is based on brain waves and AR, which 
transforms students' emotional state into real-time 3D animation. In order to facilitate students to 
understand their emotional state at the same time, the APP encourages them to adjust their emotional 
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state. For the purpose of exploring the implementation effects of learner's emotion recognition and 
visualization based on AR and brain waves, our research focus on the following questions:  

1 Can the software help students to recognize their emotional state and improve it? 
2 What kind of understanding and expectation do students have for the technology of emotional 

visualization through brainwave and AR? 

3 METHODOLOGY 

3.1 Participants 
There are a total of 31 respondents in this study, all of whom are undergraduates in a university in 
Beijing, China. Their age ranges from 19 to 21, and the majority of respondents are female. A total of 
18 participants participated in the experiment, who signed up voluntarily and showed no obvious 
resistance to the experiment. Since the experiment of each research participant should be carried out 
separately, the researcher arranged the experiment time and informed the subjects 3 days in advance 
through network communication and other means.  

3.2 Program Development 
To visualize brainwaves, the data of α, β, δ, θ are first obtained through the Muse headband, and the 
data are transmitted to the terminal equipped with Mind-Monitor, as show in Figure 1. Figure 2 α，β，
δ，θshows the curve graph of these four kinds of brainwaves displayed on the terminal screen. Then 
Muse-Lab on PC receives the data of brain waves and sends it to Unity 3D for emotion classification. In 
other words, the brain waves are corresponding to the model by scripts so that the emotional model can 
be accurately presented in the scene.  

 
Figure 1 Flow chart of application principle. 

 
Figure 2 α，β，δ，θ. 

3.3 Research Design 
Each subject was given 15 minutes for the experiment. The subjects were arranged in a research room 
of a university. In the room, there were no other people present except the subjects and three 
researchers. The experiment environment was relatively quiet.  

As shown in Figure 3 Flow chart of the experiment, the experiment is divided into two parts: 

The first, which lasted eight minutes, began with participants wearing a Muse head-mounted device. 
Participants were asked whether they felt uncomfortable while wearing the device. Then, the purpose 
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and method of using the software were explained clearly to them. Participants were encouraged to feel 
their emotional state and try to regulate it.  

In the test stage, the subjects can do appropriate things that are helpful to improve their emotion, such 
as chatting with others, reading books, playing games and so on. As shown in Figure 4 Figure 4 , in the 
field test, the subjects wore the Muse device throughout the whole process, paid attention to the virtual 
characters on the software screen, and tried to change their emotional state. After eight minutes, the 
software beeped to stop the clock, and the researchers removed the Muse headset and recorded the 
time of each emotional activity.  

The second part is the interview, which will be carried out after the first part. The interview questions 
focused on the subjects' experience, their understanding of AR and brainwaves, and their opinions on 
this study.  

 
Figure 3 Flow chart of the experiment. 

    
Figure 4 Site test of the participant. 

3.4 Research Tool 

3.4.1 Pre-Test 
1 Essential Information 

In the pre-test questionnaire, we set four questions to collect the personal information of the 
respondents, which includes their grade, gender, willingness to participate in the experiment, and 
contact information.  
The willingness to participate in the study and contact information are part of the preparation for 
the formal study phase. As the "please leave your contact information" option in this part is not 
required, some students who filled in the questionnaire did not participate in the experiment.  

2 Scale Part 
The predictive test results of the pre-test questionnaire were verified by Cronbach's reliability 
measurement method, and the reliability of the scale was 0.869, higher than the good reliability 
reference value 0.8, indicating that this part has good reliability.  
There were two scales in the pre-test questionnaire. The first part of the scale mainly asked the 
respondents about their understanding and interest in AR technology, as well as their views on 
the visualization ability of AR. The second part of the scale mainly revolves around emotions and 
brain waves, such as "I am curious about the connection between emotions and brain waves", "I 
think it is interesting to transform brain waves into animation" and so on.  
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3.4.1 Post-Test 
1 Essential Information 

The basic information of the subjects was collected through five questions in the post-test 
questionnaire. The five questions were about name, age, grade, major, and whether they succeed 
in participating in the whole experiment.  

2 Scale Part 
The predictive test results of the post-test questionnaire were verified by Cronbach's reliability 
measurement method, and the reliability of the scale was 0.719, close to the good reliability 
reference value of 0.8, indicating that this part has general reliability.  
The post-test questionnaire is divided into two parts. The first part investigates the emotional 
problems of the participants in daily life. Although this was mentioned in the pre-test questionnaire, 
the survey should be more careful in the post-test questionnaire. A total of four questions revolved 
around the subjects' usual emotional state.  
In the second part, the scale investigates the participants' opinions on emotional visualization, 
such as "I think emotional visualization can help people to recognize their emotions and improve 
emotional problems", "I think the application of emotional visualization in education or business 
will interfere with personal privacy" and so on.  

3.4.2 The Interview 
Part of the interview questions revolved around the experiment, with the purpose of knowing the feelings 
of the subjects in the experiment at the first time and asking them whether they subjectively recognized 
the practicability of the software. For example, "Do you think the emotional state presented in this way 
is different from your true feelings?", "What's the biggest change in your experience before and after 
this experiment?", and so on.  

The other part was to understand the opinions of the subjects on the application prospect of the 
technology, to let the subjects imagine the future of augmented reality technology and EEG signal 
visualization, to stimulate their imagination and interest, and finally to ask the subjects to talk about other 
suggestions for this study.  

4 RESULTS 

4.1 Statistical Analysis of Questionnaires 

4.1.1 Pre-Test Questionnaire 
Pre-test questionnaire asked respondents about their understanding of AR technology and their views 
on the visualization effect of this technology. As shown in Figure 5 Visualization Degree of AR 
Technology, the degree of understanding and interest in AR technology shows that most people have 
little understanding of AR technology, but have a high interest in it, and hope to see and experience the 
application of this technology. Figure 6 The degree of visualization of AR technology, 91% of 
respondents believe that augmented reality technology has good visualization effect, which can 
effectively support the use of this technology for emotional visualization.  
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Figure 5 Visualization Degree of AR Technology. 

 
Figure 6 The degree of visualization of AR technology. 

At the same time, this part of the questionnaire also understands the importance of the respondents to 
their own emotions, as well as the attitude and view of emotional visualization. As shown in Figure 7 
The degree of attention to one's own emotions, a mong the respondents, no one is very indifferent to 
one's own emotions. More than 95% of them attach great importance to one's own emotions, and the 
degree of attention is relatively high, indicating that it is very important to know one's own emotions and 
effectively adjust one's own emotions. As shown in Figure 8 Attitudes towards emotional visualization, 
more than 90% of people are curious about and expect to use AR technology to visualize emotions. 
Meanwhile, the vast majority of people tend to think that this practice is meaningful.  
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Figure 7 The degree of attention to one's own emotions. 

 
Figure 8 Attitudes towards emotional visualization. 

4.1.2 Post-Test Questionnaire 
The post-test questionnaire mainly investigates the participants' user experience and attitude towards 
emotional visualization. As shown in Figure 9 Consensus of state stability during the test, more than 
95% of the subjects indicated that "my state was very stable during the experiment", while more than 
95% of the subjects believed that "the emotional results presented in the experiment did not deviate 
greatly from my real feelings", indicating that the software has a high accuracy and a good sense of 
experience. After the experiment, all the subjects agreed with the two questions, "I think emotional 
visualization can help people recognize their emotions and improve their emotional problems" and "I 
look forward to the combined application of AR and emotional visualization", and more than 50% of them 
highly agreed with the two questions. This indicates that the use of augmented reality technology for 
emotion-based EEG visualization has great potential.  
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Figure 9 Consensus of state stability during the test. 

4.2 Analysis Results of Experimental Data 
In Table 1 Emotional data of the subjects, the emotional data of 18 subjects from S1 to S18 are shown 
in the retention time of nervous, sleepy, relaxed and excited emotional states respectively. In all the 
subjects, only less than 3% of the people showed the emotion of nervousness, which may be because 
the test environment is difficult to make the subjects produce the emotion of nervousness.  

More than 70% of the subjects were sleepy and calm, and the emotional data of nearly 40% of the 
subjects included most of the emotional states given in the software. At the same time, according to the 
feedback of the interviewees in the interview, it can be concluded that there are two reasons for this: 
One is real-time and visual presentation inspired the participants try to adjust their mood, and some 
measures are taken, the second is the participants in the process of the experiment did not take any 
measures to change the mood, but because of its emotional state before the experiment process 
fluctuation is bigger, so the mood swings of the test the moment; 

For more than 95% of the subjects, long-term emotional changes can be detected during the whole 
process and can be fed back to the subjects at the same time. Although the emotional changes less 
than 1 second will not be counted, they can still see the temporary changes in their emotional models. 
This shows that the software can effectively identify emotions and feedback to users in real time.  

Table 1 Emotional data of the subjects. 

Subject Nervous Sleepy Relax Excited 
S1 0:00:00 0:07:49 0:00:09 0:00:02 
S2 0:00:00 0:07:39 0:00:00 0:00:02 
S3 0:00:00 0:05:21 0:02:23 0:00:15 
S4 0:00:00 0:07:42 0:00:18 0:00:00 
S5 0:00:00 0:04:37 0:00:57 0:02:26 
S6 0:00:00 0:03:59 0:00:12 0:01:38 
S7 0:00:00 0:04:21 0:00:14 0:03:24 
S8 0:00:00 0:05:17 0:00:20 0:02:23 
S9 0:00:00 0:05:45 0:01:32 0:00:42 
S10 0:00:00 0:06:14 0:01:27 0:00:18 
S11 0:00:00 0:07:41 0:00:02 0:00:17 
S12 0:00:00 0:01:08 0:00:16 0:06:36 
S13 0:00:01 0:07:48 0:00:10 0:00:00 
S14 0:00:00 0:04:51 0:00:26 0:02:43 
S15 0:00:00 0:07:42 0:00:07 0:00:10 
S16 0:00:00 0:06:36 0:00:28 0:00:56 
S17 0:00:00 0:07:08 0:00:09 0:00:42 
S18 0:00:00 0:03:02 0:04:04 0:00:53 
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4.3 Interview Analysis 
Questions about user interviews mainly include user experience, and the advantages or disadvantages 
of using augmented reality technology to visualize brainwaves (taking emotion recognition as an 
example).  

4.3.1 User Experiences 
All users said that overall their emotions were not far off from the state presented by the avatar. User 
S3 said: 'By presenting my emotions in a way that is intuitive and specific, I unconsciously want to pay 
attention to my emotions. In normal life, I may not be aware of my emotions, but if they are visualized, I 
will pay attention to them and even adjust to them. " It can be concluded that the visualization of emotions 
can guide users to pay attention to and adjust their own emotions, and the visualization form created by 
augmented reality technology can improve users' interest. Some users expressed that "it is novel to 
interact with virtual characters in the experiment", which reflects that the software has good interaction 
and enhances the user experience. In addition, some users said that "Muse device is not easy to carry 
and fix", indicating that there is room for improvement in the hardware device. At the same time, users 
also said that emotions can be further segmented to make the variety of emotions richer.  

4.3.2 The Advantages and Disadvantages 
Most users believe that such visual presentation can enhance the enthusiasm of users, and at the same 
time actively guide people to pay attention to their own emotions, realize to adjust and solve their own 
emotional problems. As for the application of this technology, user S15 believes that "this technology 
can help some special children and enable those who cannot express their emotions well to express 
them effectively, which is equivalent to a hearing aid", while user S9 believes that "through this way, 
teachers can understand the emotional state of students in class. It is convenient for teachers to teach 
and manage the classroom ". S6 believes that "it can help children perceive their emotional state and 
complete their own exploration".  

In addition, some subjects believe that this technology can be used in clinical medical treatment to help 
real-time monitoring of patients' emotional state. Most agree that the use of augmented reality to 
visualize emotion-based brain waves has a wide range of applications and potential. At the same time, 
most people worry that it is against ethics to monitor others' emotions in this way. But others argue that 
there is no ethical issue, as the device would be difficult to measure the subject's emotions without his 
consent and knowledge.  

5 DISCUSSION & CONCLUSIONS  
The results show that accurate emotion perception and emotion visualization have a high demand 
among students. In addition, emotional visualization software based on AR and brain waves has high 
accuracy and good visualization effect, which can help learners understand their emotional states and 
adjust their emotions.  

From the perspective of emotional attention and regulation strategies, students attach high importance 
to their own emotions, and nearly 50% of students have more emotional problems. However, in the 
teaching environment, students with poor emotional state have lower learning motivation than other 
students, and they are less likely to adjust their emotions for a good learning state [23, 24]. Therefore, 
how to accurately recognize emotions becomes an urgent problem to be solved in students' learning. At 
the same time, this group of students have high interest in and expectation for emotional visualization 
through AR. This supports the bright prospect of popularizing the emotion recognition technology based 
on AR and brainwave among the student groups.  

From the perspective of accuracy and visualization effect of emotion recognition, users give high 
affirmation to the accuracy of the software developed in our study, indicating that our study can provide 
satisfactory emotion recognition. What's more, the corresponding virtual characters presenting on the 
AR device can help users pay attention to their emotions and try to adjust. This kind of emotional 
visualization form can also improve users' interest and enhances interactivity.  

The innovation points of this study are as follows: Firstly, perceiving emotions through brain waves 
makes the results more accurate. Secondly, AR animation is used to show the results of emotional 
analysis. On the one hand, it is convenient for users to observe the real-time changes of emotions and 
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make timely adjustments. On the other hand, it also avoids the trouble of using the display device which 
is large and inconvenient to carry and move.  

However, the use of augmented reality to visualize brain waves is also controversial. As in interviews, 
some participants were concerned about privacy and ethics violations if the technology was used to 
monitor other people's emotions. This is consistent with Burwell et al. 's concern about the ethical 
challenges of BCI [25]. In addition, emotion regulation strategies are not only related to the current 
emotions, but also related to the external situation of learners. Appropriate regulation strategies should 
also be considered after obtaining the results of emotion recognition [26]. Therefore, it is necessary to 
pay attention to the influence mechanism of learning situation factors on learners' emotions. These 
topics await further research and discussion.  
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Abstract 
Cognitive skills of fresh graduates, including problem solving skills, decision making processes, 
situational awareness influence hiring to great extent. For a highly technical position, these skills become 
predominant. Presently the employer assesses the problem-solving capabilities by primarily relying 
upon interviews, hypothetical scenarios, sample problem tests etc. A comprehensive assessment of 
these capabilities, which accumulate over time, cannot be judged effectively only through couple of 
interviews. The practice of OBE (Outcome based education) in professional institutes and universities 
gathers the evaluation data for the attainment of Students' learning outcome, however from employer's 
point of view, there is lack of quantified assessment of cognitive skills through extra-curricular activities. 
This paper proposes a quantifiable approach for capturing competencies from the perspectives of an 
employer, which also directly corelate with Graduate Attributes of the Washington Accord. The 
quantification process is described at length along with case illustrations involving mapping of Key 
Performance Indicators. The results of the suggested approach may be exhibited through student 
portfolio, resume, wherein the cognitive skills and competencies are expressed in a measurable format. 
This will facilitate the employer to evaluate the problem-solving capabilities of the graduate for hiring. 

Keywords: Graduate attributes, problem solving ability, employers’ perspective, competency outcomes, 
performance analytics. 

1 INTRODUCTION 
Universities and academic institutions of engineering have adopted outcome-based education (OBE) 
model. Graduate learning outcomes (graduate attributes) and the development of competences can 
help employability and job relevance as expected by employer. Graduate attributes are measurable 
outcomes indicating graduate's potential to acquire competence to practise at the appropriate level [1]. 
The graduate attributes, applicable to all engineering disciplines, are exemplars of the qualities expected 
of graduate from an accredited program. The Washington Accord (WA) Graduate Attribute Profile of an 
engineering graduate was adopted by signatories in 2013. There are twelve attributes as shown in Fig. 
1. supported by a Knowledge Profile, WK1-WK8 [2]. 

 
Figure 1. Graduate Attributes (GA’s). 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
4921



 

 

The graduate attributes are generic in nature, and relate to the skills, knowledge, attitude, and behaviour 
that students acquire through the program [3]. As shown in first row of Fig. 1, Engineering knowledge, 
problem analysis, design and develop solutions, and investigations are the attributes emblematic to 
cognitive and problem-solving skills domains, shown by blue and red colour. Supportive skills and 
attitude attributes are shown in brown and green colour, respectively. The first five attributes, which 
relates to knowledge profile, were also part of Input-based model of education. However, for 
contemporary and emerging needs and professional practice, further seven attributes (Engineer and 
society, Environment and Sustainability, Ethics, Individual and teamwork, Communication, Project and 
finance management, and Life-long learning) were introduced [4]. The academic institutions and 
universities designed their curricula and pedagogies complying GA’s and aligned competency 
assessment strategies to get the attainments. The assessment strategy primarily includes standardized 
test, scenario assignments, lab investigations, mini and major projects, essay writing, report writing, 
presentations etc. The result of attainments is used for curriculum improvements, value addition in 
stakeholders, and quality of academic systems. However, from employers’ perspective competencies 
at workplace at real world setting is important and the survey shows less than 50 percent of graduates 
find that the knowledge and attainments they acquired while studying is competitive in the job market 
[5]. Hence mapping of GA’s from employers’ perspective is essential.      

Since last decade, with the introduction of OBE policy in higher education, student-centric education 
and pedagogies has emerged as a dominant aspect that enhances active learning outcome of an 
individual [6] and hence adopted in most of the countries. Attempts have been made to advance students 
active learning to assimilate both knowledge base and contemporary and emerging needs and 
professional practice which encompasses full curricula. Due to anticipated effectiveness in developing 
students’ core engineering, professional knowledge, and transferable skills, project-based learning 
(PBL) has been widely practiced in engineering education. An exhaustive review on PBL in current 
practice at different levels and categories is done [7]. Most of the educators are facing challenges in 
terms of heavy workload, limited time, and resources, and need of PBL pedagogy training for both 
students and teachers, thus limiting the exposer of students to ‘complex activity’ (range of engineering 
activity as defined by WA) and hence to address the skill and competency obligations at workplace [8]. 
Hence, the student’s performance in extracurricular activities and participation at engineering 
competitions outside the campus must be contemplated.  

The employability skills for engineering graduate today and tomorrow have been highlighted by scientific 
community, broadly categorised as communication, teamwork, organisational skill at workplace, and 
problem-solving skill. Most of the universities and institutions design the curricula for engineering 
students to primarily address knowledge base profile of WA [2] and scaled up the problem-solving ability 
of students through active learning pedagogies. However, employer expects high standards of student’s 
skills and capabilities in engineering courses [9]. So, the gap between academia and employer exists 
and can be grouped in four key requirements [8], 1. Multiple roles at workplace, 2. Technical and 
practical skills, 3. Real-life complex problem-solving skills, 4. Continuous learning. The interaction with 
management staff (HR) of private engineering company is conducted and based on respondents’ 
feedback [10], five Graduate employability attributes (GEA’s) are key to be highly employable which are 
‘Responsible, Communication skill, Information and communications technology (ICT) Exposure and 
Knowledge, Problem-solving skills and Teamwork’. The students’ performance at engineering 
competitions in real world setting can be mapped with GEA’s, hence effort is made to measure students’ 
performance from employers’ perspective.    

1.1 Purpose of study        
Many authors argue that traditional and contemporary learning of students in restricted campus 
environment is not able to match expectations of fast changing 21st century job market. The attributes 
(GEA’s) are specific to mention. The increasing number events organised by professional 
organisations/bodies at national/international level and participation of students at such events is evident 
to encourage academia and professional bodies to contemplate the same in attainment of students. 
Moreover, the problem statement at the events organised by professional organisations/bodies is 
predominantly of real-life context involving complex situations. Hence, participation of students at such 
events must be assessed on basis of key skill indicators (KSI) of GEA’s and to be corelated with key 
performance indicators (KPI) of graduate attributes (WA), to facilitate the employer in hiring process.  

The prime purpose of study is to establish KSI of GEA’s and apply analytics to get competency score of 
GEA’s. The study will be significantly addressing the measurement of student’s attainments in 
extracurricular activities and competitions organised by professional organisations/bodies at 
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national/international level, so to ensure clear and efficient recruitment strategies to attract the right 
talent by employer. Also useful for the top corporates to offer proportionate privileges to the graduate 
from lower tired universities and institutes [11].  

1.2 Scope of study  
The normal practice of hiring fresh graduate comprise assessment of the candidate’s competency on 
five GEA’s. However, the scope of this study is limited to problem-solving skills. Based on scientific 
review and discussions, with HR personnel and Training and Placement officers from academia, the 
authors believe that the ability of problem-solving is highly complicated to judge in just technical 
interviews and infer that candidate’s response in real-life problems may be helpful in getting right talent.   

2 METHODOLOGY 
This study used a key indicator alignment methodology to fulfill its purpose to map problem-solving skills 
from employers’ perspective as shown in Fig. 2. The existing KPI framework [13, 14, 15, 16] in academia 
and KSI suggested by many authors [1, 8, 10, 17] is discussed in first two sections. The brief overview 
on significance of engineering competitions organized at national/international level and mapping of its 
evaluation criteria to KSI’s is described in later section. Finally, the analytics is proposed to obtain 
competency score of problem-solving skill as the student performs at extra-curricular activities and 
engineering competitions. The feedback is collected from students and alumni who participated in 
engineering competitions organized at national/international level, so to seek opinion on the 
development of problem-solving skills through such competitions. 

 
Figure 2. Key indicator mapping methodology. 

2.1 Graduate Attributes (GA’s) and Key Performance Indicators (KPI’s) 
The WA is an international and multi-lateral agreement among bodies responsible for accrediting 
undergraduate engineering programs, signed in 1989. It recognizes the substantial equivalency of 
programs accredited by regulatory bodies of the signatories. The engineering graduate over the globe 
need to perform several professional roles such as product leadership, operational excellence, and 
customer intimacy [12] to progress towards the United Nations Sustainable Development Goals.  

As shown in Fig. 1, GA’s, as proposed by WA [1], are assessable outcomes, universally applicable and 
reflect acceptable minimum standards and be capable of objective measurement. As the scope of study 
is limited to cognitive and problem-solving skills, the first five GA’s are considered (Engineering 
knowledge, Problem analysis, Design/development of solutions, Investigations, and Tool usage) to 
define competencies and KPI’s of these GA’s. 

All India Council for Technical Education has established the graduate competencies for each attribute 
[13], that a student shall be able to demonstrate at the end of the graduation period. The disintegration 
of GA’s into graduate competencies states the specific attributes that the student should accomplish 
upon graduation, shown in Table 1. To facilitate mapping and fine-tuning of learning outcome to GA’s, 
the further fragmentation of graduate competency into specific abilities/outcomes are suggested, termed 
as key performance indicators (KPI) [13, 14, 15, 16].  
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Table 1. GA’s and KPI’s. 

Competency KPI 

GA 1: Engineering knowledge 
1.1 Demonstrate 
competence in 
mathematical 
modelling 
 

1.1.1: Ability to interpret, understand and apply mathematical and scientific terms and to 
interpret mathematical and/or visual forms. 
1.1.2: Ability to apply statistical concepts to analyze the data and to carry out calculations 
and/or use mathematical software. 
1.1.3: Ability to apply calculus, linear algebra and/or statistics to solve engineering problems. 
1.1.4: Ability to apply mathematical models to engineering problem and/or formulate 
engineering models and recognize essential/critical assumptions and limitations. 

1.2. Demonstrate 
competence in 
basic sciences 

1.2.1: Ability to understand and apply principles of engineering physics/chemistry and basic 
sciences to identify, formulate and solve engineering problems 
1.2.2: Conducts scientific experiments and analyses as well as interprets the obtained 
results 
1.2.3: Applies Basic sciences to solve engineering problems 

1.3. Demonstrate 
competence in 
engineering 
fundamentals 

1.3.1: Demonstrates skills in computer programming, and graphic visualization 
1.3.2: Ability to understand and apply principles of mechanics/ electrical/ electronics in 
engineering problems and uses engineering knowledge to solve real world open-ended 
engineering problems 

1.4. Demonstrate 
competence in 
specialized 
engineering 
knowledge to the 
program 

1.4.1: Ability to state and identify first principles and theories in core engineering course that 
govern the performance of system/process/component. 
1.4.2: Ability to understand and apply domain knowledge of engineering specialization to 
design specific components, systems, or processes in complex engineering problems. 
1.4.3: Ability to apply interdisciplinary engineering principles to complex systems or 
processes 

GA 2: Problem Analysis 
2.1. Demonstrate 
an ability to identify 
and formulate 
complex 
engineering 
problem 

2.1.1: Ability to identify and/or articulate a problem and define objectives 
2.1.2: Ability to understand the problem within a larger context (problem within a problem) 
and Identify engineering systems, variables, and parameters to solve the problems 
2.1.3: Identify the mathematical, engineering, and other relevant knowledge that applies to 
a problem. 

2.2. Demonstrate 
an ability to 
formulate a solution 
plan and 
methodology for an 
engineering 
problem 

2.2.1: Ability to identify strategies for solving problems (brainstorming, research, trial and 
error) and reframe complex problems into interconnected sub-problems. 
2.2.2: Identify, assemble, and evaluate information and resources 
2.2.3: Ability to recognize/identify existing processes/solution methods for solving the 
problem, including forming justified approximations and consider assumptions when solving a 
problem. 
2.2.4: Compare and contrast alternative solution processes and ability to propose best 
suitable solution/s to address the problem. 

2.3. Demonstrate 
an ability to 
formulate and 
interpret a model 

2.3.1: Ability to combine scientific principles and engineering concepts to formulate model/s 
(mathematical or otherwise) of a system or process that is appropriate in terms of applicability 
and required accuracy. 
2.3.2: Ability to identify assumptions (mathematical and physical) necessary to allow 
proposed modelling of a system at the level of accuracy required. 

2.4. Demonstrate 
an ability to execute 
a solution process 
and analyze results 

2.4.1: Ability to apply engineering mathematics and computations to produce results and 
validate the results through skillful use of contemporary engineering tools and models 
2.4.2: Ability to evaluate solution implementation, limitations, and impact (performance, 
error, risk, cost (time and money), consequences of failure). 
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GA 3: Design/Develop solutions 
3.1 Demonstrate an 
ability to define a 
complex / open-
ended problem in 
engineering terms 

3.1.1: Recognize that need analysis is key to good problem definition. Obtain and document, 
engineering requirements from stakeholders. 
3.1.2: Synthesize engineering requirements from a review of the state-of-the-art (recent stage 
of engineering development). 
3.1.3: Extract engineering requirements from relevant engineering Codes, Standards, and 
professional bodies. Explore and synthesize engineering requirements considering health, 
safety risks, environmental, cultural, and societal issues 
3.1.4: Determine design objectives, functional requirements and arrive at specifications 

3.2 Demonstrate an 
ability to generate a 
diverse set of 
alternative design 
solutions 

3.2.1: Apply formal idea generation tools to develop multiple engineering design solutions. 
Integrates ideas into design plan and generates ideas creatively or ad-hoc where established 
methods fail. Judges the completeness and quality of the generated idea for solution 
3.2.2: Build models/prototypes to develop diverse set of design solutions and identify suitable 
criteria for evaluation of alternate design solutions 
3.2.3: Ability to incorporate new/innovative ideas, ways, or tactics (alternate, divergent, 
contradictory and/or potentially high-risk perspectives or ideas) when developing a 
design/approaching an assignment. 

3.3 Demonstrate an 
ability to select 
optimal design sch-
eme for further 
development 

3.3.1: Apply formal decision-making tools to select optimal engineering design solutions for 
further development. 
3.3.2: Consult with domain experts and stakeholders to select candidate engineering design 
solution for further development. 
3.3.3: Performs feasibility analysis at an appropriate point in a design project 

3.4 Demonstrate an 
ability to advance 
an engineering 
design to defined 
end state 

3.4.1: Refine a conceptual design into a detailed design within the existing constraints (of the 
resources). Generates solutions for complex engineering design problems 
3.4.2: Generate information through appropriate tests to improve or revise design. Examines 
and critiques progress for opportunities to revise design state as needed 

GA 4: Investigations 
4.1 Demonstrate an 
ability to conduct 
investigations of 
technical issues 
consistent with their 
level of knowledge 
and understanding 

4.1.1: Define a problem, its scope and importance for purposes of investigation. 
4.1.2: Examine the relevant methods, tools and techniques of experiment design, system 
calibration, data acquisition, analysis, and presentation. 
4.1.3: Apply appropriate instrumentation and/or software tools to make measurements of 
physical quantities. 
4.1.4: Establish a relationship between measured data and underlying physical principles. 
Ability to state the problem statement and the hypothesis, clarify the connection between them, 
and identify the variables. 

4.2 Demonstrate an 
ability to design 
experiments to 
solve open ended 
problems 

4.2.1: Design and develop experimental approach, specify appropriate equipment and 
procedures 
4.2.2: Understand the importance of statistical design of experiments and choose an 
appropriate experimental design plan based on the study objectives. 

4.3 Demonstrate an 
ability to analyze 
data and reach a 
valid conclusion 

4.3.1: Use appropriate procedures, tools, and techniques to conduct experiments. Ability to 
record raw data/evidence. Inculcating the nature to be courteous to others, follow safety norms, 
and maintain tidy in the lab. 
4.3.2: Ability to interpret experimental findings then to compare them with the values in the 
literature. Analyze data for trends and correlations, stating possible errors and limitations. 
Represent data (in tabular and/or graphical forms) to facilitate analysis and explanation of the 
data and drawing of conclusions. 
4.3.3: Ability to make recommendations as a result of the investigation identify limitations and 
implications. And identify weaknesses and limitations then propose improvements. 

GA 5: Tool usage 
5.1 Demonstrate an 
ability to 
identify/create 
modern 
engineering tools, 
techniques, and 
resources   

5.1.1: Ability to describe and explain the principles behind and applicability of engineering tools. 
5.1.2: Ability to identify modern engineering tools such as computer aided drafting, modeling, 
and analysis; techniques and resources for engineering activities. 
5.1.3: Ability to create/adapt/modify/extend tools and techniques to solve engineering problems 
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5.2 Demonstrate an 
ability to select and 
apply discipline 
specific tools, 
techniques, and 
resources 

5.2.1: Ability to identify the strengths and limitations in the use of engineering tools, and their 
underlying assumptions for, (i) acquiring information, (ii) modeling and simulating, (iii) 
monitoring system performance, and (iv) creating engineering designs. 
5.2.2: Demonstrate proficiency in using discipline specific tools. 

5.3 Demonstrate an 
ability to evaluate 
the suitability and 
limitations of tools 
used to solve an 
engineering 
problem 

5.3.1: Discuss limitations and validate tools, techniques, and resources to solve an engineering 
problem. 
5.3.2: Verify the credibility of results from tool use with reference to the accuracy and limitations, 
and the assumptions inherent in their use. 

2.2 Graduate Employability Attributes (GEA’s) and Key Skill Indicators (KSI’s) 
IEA illustrates professional competence at workplace as a set of attributes corresponding largely to the 
graduate, necessary to perform the activities within the profession or occupation to the standards 
expected in independent employment or practice [1]. Hence significant in gauging the readiness of a 
fresh graduate at workplace. With the fast rate of globalization, rapid changes in professional role in the 
era of industrial revolution, the employers are facing arduous efforts to hire right talent despite the fresh 
aspirant force is plenty. The skills disparities between fresh graduates from employers’ perspective are 
the root cause of graduate unemployment [10]. Hence, it is imperative to understand the current trends 
of human resource development strategies, and attributes. Five GEA’s are key to be highly employable 
within an organization which are ‘Responsible, Communication skill, Information and communications 
technology (ICT) Exposure and Knowledge, Problem-solving Thinking and Teamwork.’ Depending on 
type of role, the employer expects and weights different attributes in HR practices [12]. However, within 
the scope of the paper, GEA of problem-solving skill and its KSI discussed further. 

With rapid social, scientific, and technological changes, several studies have been published in past on 
diagnosing 21st century employability skills from the perspective of employer. However, authors cite 
recent studies from literature [1, 8, 10, 17]. The KSI’s from the perspective of employer can be perceived 
through direct communication with HR professionals, placement officers [8, 10] and alternatively through 
a content analysis of online/offline job advertisements [17], where skill requirements are specifically 
mentioned for the job. Table 2 shows KSI’s for problem-solving skill attribute of GEA. 

Table 2. GEA and KSI. 

GEA Professional 
competency KSI 

Problem-
solving skills 

1. Problem 
solving 

1.1: Define, investigate, and analyse complex problems using data and 
information technologies where applicable  
1.2: Demonstrating the ability to apply critical thinking skills to solve real-life 
problems by generating, evaluating, and implementing solutions 
1.3: Design or develop solutions to complex problems considering a variety 
of perspectives and taking account of stakeholder views 
1.4: Recognize complexity and assess alternatives considering competing 
requirements and incomplete knowledge. Exercise sound judgement during 
all complex activities 

 2. Critical 
thinking 

2.1: Comprehend and apply advanced knowledge of the widely applied 
principles underpinning good practice specific to the jurisdiction of practice 
2.2: Exercise sound reasoning and analytical thinking; use knowledge, facts, 
and data to solve workplace problems 
2.3: Undertake continuous professional development activities sufficient to 
maintain, extend competences and enhance the ability to adapt to emerging 
technologies and the ever-changing nature of work 

 3. Creativity 3.1: Involve creative use of engineering principles, innovative solutions for a 
conscious purpose, and research-based knowledge 
3.2: The ability to generate new ideas, novel integration of existing ideas, and 
application of new ideas in a real-world setting 
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2.3 Professional activities: Engineering events and competitions 
Despite the introduction of OBE in education system and PBL to focus on student-centric learning in 
academia, the work-integrated approach in real-life of a fresh graduate is indecisive by employers and 
several authors. Primarily because, the present engineering education is sometimes inadequate for 
educating students regarding the complex engineering challenges of tomorrow [18]. The professional 
bodies and organisations around the globe organise engineering competitions in domain and 
interdisciplinary categories every year and participation of aspirants is encouraging. Experiential 
learning in a project/problem-based design competitions goes through the application of applied science, 
engineering, and technology to open-ended problems in real-life, where higher order skills are essential 
[19]. Hence, the measurement of outcome through such competitions will significantly assist in gauging 
technical skills of a fresh graduate (who participated in competitions) at job market instead just technical 
interviews. 

Though many international professional bodies currently engaged in diverse range of engineering 
competitions, author limited the study to SAE International's Collegiate Design Series (CDS) 
competitions. All CDS competitions prepare undergraduate and graduate engineering students for future 
employment in mobility-related industries by challenging them with a hands-on, team engineering 
experience that also requires budgeting, communication, project management, and resource 
management skills [20]. Thus, complying to KSI’s. One such competition under CDS is the Formula SAE 
competition, where the team of university undergraduate and graduate students participates to conceive, 
design, fabricate, and develop small formula-style vehicles and compete with the peers. The 
competitions give teams the chance to demonstrate and prove both their creativity and engineering skills 
in comparison to teams from other universities around the world. Based on rulebook [21] and evaluation 
criteria mentioned therein, the project competition outcomes (PCO’s) are elaborated in Table 3, limiting 
the scope of problem-solving skills and mapping of KSI’s and KPI’s.  

Table 3. Formula SAE: PCO’s and mapping of KSI’s and KPI’s. 

Project Competition Outcome 
(The students are able to…) 

KSI 
mapped KPI mapped 

1. Understand Formula SAE Student rules, interpret them in right contextual 
details and demonstrate this through the design and build of their vehicle. 1.1 

1.1.1-4, 1.2.1-3, 
1.3.1-2, 1.4.1-3, 

2.1.1-4 
2. Work collectively to solve the complex problem of building the vehicle through 
an interdisciplinary and cross functional approach integrating different sub-
systems in a co-ordinated real-world setting satisfying the goals of the 
competition. 

1.2, 1.3 3.1.1-4, 5.1.1-3, 
5.2.1-2, 5.3.1-2 

3. Comprehend the minutest requirements of a good engineering design, 
equipment and components, present technical documents such as Structural 
Equivalency Spreadsheet, Impact Attenuator Report etc. 

1.4 2.2.1-4, 4.2.1-2 

4. Design and build a sound vehicle that adheres to strict technical inspection 
involving thorough mechanical scrutiny and tests such as tilt table test, brake test, 
rain test. 

2.1 4.1.1-4 

5. Apply the principles of new product development which include: Cost, 
Identification of market and likely sales volume, calculating profitability, USP of 
the product, target market size etc. 

3.1, 3.2 3.2.1-3, 3.4.1-2 

6. Visualise, design and create the vehicle through a holistic approach of a 
Business Logic Case that is argued in front of the judges. `2.2 2.3.1-2, 2.4.1-2 

7. Traverse the traditional path of Engineering Design that covers cost 
consideration, design for performance vs design for cost and manufacturing, and 
also implement modern principles of lean manufacturing, Minimum Constraint 
Design, Design for Manufacture etc. 

1.2 3.3.1-3 

8. Build a vehicle that satisfies the requirements of dynamic events such as 
maintaining integrity throughout, tires for different conditions, acceleration and 
skid pad test, autocross event, endurance test etc. 

2.3 4.3.1-3 

9. Understand the rules of all the events, build the vehicle accordingly and perform 
as per the instructions on the day of the events such as driving safely on the 
racecourse, performing changes, tackling vehicle distress etc. 

2.1 4.3.1-3 
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2.4 Competency score of problem-solving skill 
The normal practice in OBE model, as the KPI’s are measurable, the attainments are graded as level or 
percentage. So, author proposes a weighted approach to get a percentage score of problem-solving 
competencies, as shown in Table 4 and with reference to Table 1 and 2. The weight assigned to KPI is 
defined by taxonomy verb, content, and criteria of the indicator/outcome. The percentage of competency 
contribution is based on weightage of performance indicator and the program specific guidelines from 
lead professional society.  

Table 4. Competency score. 

GA Competency 
(percentage contribution ‘C’) 

KPI 
(weight ‘i') 

1 1.1 (4) 1.1.1(0.15), 1.1.2(0.2), 1.1.3(0.35), 1.1.4(0.3) 
 1.2 (2) 1.2.1(0.3), 1.2.2(0.3), 1.2.3(0.4) 
 1.3 (2) 1.3.1(0.3), 1.3.2(0.7) 
 1.4 (4) 1.4.1(0.2), 1.4.2(0.55), 1.4.3(0.25) 
2 2.1(5) 2.1.1(0.25), 2.1.2(0.4), 2.1.3(0.35) 
 2.2 (6) 2.2.1(0.3), 2.2.2(0.15), 2.2.3(0.2), 2.2.4(0.35) 
 2.3 (7) 2.3.1(0.6), 2.3.2(0.4) 
 2.4 (6) 2.4.1(0.6), 2.4.2(0.4) 
3 3.1 (5) 3.1.1(0.2), 3.1.2(0.2), 3.1.3(0.3), 3.1.4(0.3) 
 3.2 (8) 3.2.1(0.3), 3.2.2(0.5), 3.2.3(0.2) 
 3.3 (7) 3.3.1(0.5), 3.3.2(0.3), 3.3.3(0.2) 
 3.4 (5) 3.4.1(0.7), 3.4.2(0.3) 
4 4.1 (9) 4.1.1(0.2), 4.1.2(0.2), 4.1.3(0.3), 4.1.4(0.3) 
 4.2 (9) 4.2.1(0.7), 4.2.2(0.3) 
 4.3 (7) 4.3.1(0.3), 4.3.2(0.45), 4.3.3(0.25) 
5 5.1 (5) 5.1.1(0.3), 5.1.2(0.45), 5.1.3(0.25) 
 5.2 (4) 5.2.1(0.7), 5.2.2(0.3) 
 5.3 (5) 5.3.1(0.4), 5.3.2(0.6) 
 Total percent = 100  

With the help of proposed analytics, the competency score is given by equation 1 as,  

𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦	𝑆𝑐𝑜𝑟𝑒 = ∑(𝐶 ∙ 𝑖) ∙ 𝑥 4

0 ≤ 𝑤𝑒𝑙𝑙	𝑏𝑒𝑙𝑜𝑤	𝑝𝑟𝑜𝑓𝑖𝑐𝑖𝑒𝑛𝑡 < 40
40 ≤ 𝑛𝑜𝑡	𝑦𝑒𝑡	𝑝𝑟𝑜𝑓𝑖𝑐𝑖𝑒𝑛𝑡 < 60

60 ≤ 𝑝𝑟𝑜𝑓𝑖𝑐𝑖𝑒𝑛𝑡 < 80
80 ≤ 𝑎𝑑𝑣𝑎𝑛𝑐𝑒𝑑	𝑝𝑟𝑜𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 ≤ 100

  (1) 

Where, ‘x’ is grade allotted by expert or judge of the event based on performance of student in each of 
PCO, (x=rating of a PCO competency on 0 to 100 scale/100).  

Now, with known mapping of PCOs to KSI’s and KPI’s, and using quantifiable approach (Table 4), the 
competency score is sum of product of percentage contribution ‘C’ of competency, weight ‘i’ of mapped 
KPI, and ‘x’.  Thus, the proficiency of graduate can be graded in four levels as per equation 1. The 
expected input to compute competency score, shall be values of ‘x’ (rating of a PCO competency on 0 
to 100 scale) from the experts/juries of event. Hence, academia shall establish PCO’s relating to rules 
and criteria of evaluation (as published by professional bodies) and get rating ‘x’ from organizers, so 
through mapping matrix and proposed analytics, able to get competency score.     

3 RESULTS 
The proposed method of quantifying the attainment of problem-solving skill is based on data collected 
through assessment of students’ performance at engineering competitions and evaluated by experts of 
professional bodies/organisations. For the competition considered in this paper, the competition 
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outcomes are framed as per rules and criteria of organising professional body. Then the competition 
outcomes are mapped with KSI’s and KPI’s. The scoring rubric of competition outcome is prepared, with 
performance rating on scale 0 to 100. The professional experts or judge of event evaluates the students’ 
performance and rubric assessment. Using proposed analytics and mapping matrix, the competency 
score is determined, and proficiency outcome is measured.  

The method is presented and discussed with academia, students, and alumni of institutes who 
participated in engineering competitions, to evaluate the proposed analytics. A short survey is conducted 
to seek opinion on problem-solving competency. More than 90 percent of respondents agree that 
problem-solving ability in real world setting is enhanced. The survey suggests that mere technical 
interview is not fully exploring the technical skills.  

4 CONCLUSIONS 
The major concern of employer is to get fresh graduate having work integrated culture and ability to 
solve real-life problems. However, there is mismatch of graduate competency at exit of program and 
employers’ expectations at workplace. Given the rapid change in technology and diversification, the 
academia is under pressure to keep the pace. Hence, the student’s participation in engineering 
competitions and experiential learning plays important role in development of proficiency and readiness 
to work on real-life problems. So, the measurement of student outcome at such competitions is essential, 
as it will assist the employer to judge the candidate at technical interviews. The collaboration of 
academia and professional body is an essential part, to evaluate participants assessment of PCO’s. The 
proposed method will significantly benefit all the stakeholders.  

Though, the scope of paper is limited to attribute of problem-solving skill, the method may be utilised to 
define competency score of all graduate employability attributes, as the engineering competitions 
organised by professional bodies at international level deal with real-life problems and techno-social 
developmental goals of united nations. 

The feedback of students and alumni is encouraging, to incorporate attainment of students through 
engineering competitions. However, the scope may be expanded to all other stakeholders. 
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Abstract  
The COVID-19 pandemic has generated great changes in the activities of the various social spheres. 
One of the most affected fields is that of education, particularly because educational centers of various 
levels have been closed in different countries of the world; however, this closure did not imply the total 
interruption of educational activities, since had to move from the face-to-face mode to the distance mode 
as it was the digital solution to continue with these activities in the face of the confinement of people. 
However, this abrupt and emerging change has of course brought challenges to be overcome, obstacles 
for example of a technological nature to be able to continue in this mode at a distance, administrative 
activities that deal with order these elements, redesign of educational activities and of course evaluation, 
among other work area. 

At Mexico, educational institutions of all levels, since March 2020, have had various strategies to 
continue their educational work, such is the case of basic education in which the state supported 
particularly with television and digital programs. Or for example the different strategies that, depending 
on the universities have supported their students, such is the case of support with tablets, laptops, 
emerging scholarships. However, more than a year after these “emergent” situations, the return to face-
to-face classes is still uncertain. The teacher has been key to overcoming these challenges with his 
experience, that of his own team, his interconnectivity to the internet, but also with creativity and 
innovation educational. The objective of this research, which starts from a broader investigation carried 
out at the National Polytechnic Institute (SIP-20210618) using a case study at the postgraduate level 
(Center for Economic, Administrative and Social Research (CIECAS), is to identify if graduate level 
professors who went from face-to-face classes to emergency remote teaching due to Covid19, have 
used educational innovation in their practice to overcome disruptions related to: technical and didactic 
resources, expectations, skills; if so, if their actions are based on the emerging connectivism pedagogy 
model of Siemens and Downes, which responds to new ways of acquiring learning in reticular and digital 
environments. This paper will present the main results of the first stage of results with distance surveys 
on the challenges that postgraduate teachers have faced and their main teaching strategies in this 
period of pandemic, in order to identify if there is or no, educational innovation.  

Keywords: Innovative strategies, teachers, distance education, Covid-19.  

1 INTRODUCTION  
The World Health Organization (WHO) declared in March 2020, the SARS-CoV-2 Coronavirus 
pandemic, since then and as of September 2021, its spread has affected more than 231 million people 
and 4.7 millions of people have died globally as a result of COVID-19. [1]. 

The high degree of transmission of this virus and its consequences has led to long periods of confinement 
in different countries, a strategy that together with other health measures have been used to stop the high 
degree of contagion among the population. However, this has affected the economy, hospital crises, 
among other environments, among them, the one that is of interest to us is the educational field. Various 
countries have chosen to close schools at all educational levels. In Mexico, all schools were closed since 
March 23, 2020[2] and at the basic level (preschool, primary and secondary) and some upper secondary 
schools (baccalaureate), classes were opened on August 30, 2021 [3] to return to the face-to-face 
modality, but on an optional basis, but at the higher and postgraduate level, the Universities have decided 
to still keep the classes at a distance.  

In particular, in this presentation, we are interested in the postgraduate level, for the reason that at this 
level generally students already have their own computer equipment with Internet interconnection, as 
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well as a certain responsibility in their own education, so therefore less at a technological level, we could 
say that they have the indispensable tools for this emerging phase of education. But going from one day 
to the next from a face-to-face modality to a distance one has not been easy, even with both teachers 
and students the basic technology. 

In the field of educational research, since the 20th century, there are studies that address the importance 
of having research that supports the best way to incorporate digital technologies into the educational 
field, as well as its results in learning, teacher training, educational innovation, teaching strategies 
supported by ICT, technological resources, among many other issues. But from one day to the next, we 
were faced with the need to provide distance education, or virtual (synchronous or asynchronous 
option), on an educational platform, so in view of the various possibilities of using technology, it was 
decided to call it emergent modality.  

In this sense, particularly at the higher educational level, there is a wide use of technological resources 
to carry out videoconferences (for example Teams, Zoom, Webex ...), educational platforms 
(Classroom, Moodle, ...), in addition to other options such as networks social Facebook, Instagram, and 
even WhatsApp or YouTube to complement topics, the latter are an example of the mobile-learning or 
m-learning modality, which refers to portable electronic devices with internet connection such as 
smartphones, laptops, tablets that help in the educational process. These portable devices in this period 
have widely supported the continuity of educational programs.  

It is to be recognized that particularly among higher-level students it is observed according to the 
National Survey on Availability and Use of Information Technologies in Homes (ENDUTIH-2019), that 
this sector contains the population segment with the higher percentage of Internet users when 
registering the group between 18 to 24 years old, who have 91.2%, connectivity [4].  

Even so, the universities evaluated that not all their students had the necessary technological 
infrastructure and in a different way they have provided equipment loan programs, financial aid or 
scholarships. For example, we can mention the support to obtain discounts for the acquisition of 
computer equipment such as that offered by the Autonomous University of Sinaloa[5], or financial 
support for interconnection, for example provided by the Autonomous University of Mexico City [6], or 
the support through loans or concession of tablets or mobile devices such as laptops, as has been the 
case of the Metropolitan Autonomous University, the National Polytechnic Institute [7] and the National 
Autonomous University of Mexico [8].  

But the technological resource is not the only thing necessary for educational success. The teachers 
who at this stage were once again the center of the educational process, now faced the challenge of 
maintaining the attention of the students, of selecting effective didactic strategies, because during the 
first months, it was generally observed that they tried to reproduce classes face-to-face but now online, 
observing the absence of student participation in class and monotony, which showed that technology is 
not the only element to move from one educational model to another, if there is not a different 
educational vision . For his part, the student also requested to have the class synchronously, since he 
considered that leaving homework or reading without class was not continuing with the educational 
"normality" and therefore they considered that the teacher did not fulfill his duty to give a distance class, 
even if I had prepared asynchronous activities.  

Laura García, from the National Autonomous University of Mexico (UNAM) indicates:  

To work remotely it is necessary to transform many things that can work in the presence 
but not remotely. For example, teaching a talk-only class can be difficult for students to 
follow virtually. Activities must be designed where students are cognitively active and where 
they are asked to do and not just listen or watch. [9] 

Therefore, the importance of evaluating how the transition from face-to-face classes to the emerging 
distance mode took place. Were there the necessary changes or were the same teaching practices 
repeated but now through a videoconference? 

The theoretical foundation on which this research was based is the Connectivist Theory of Learning for 
the Digital Age proposed by Downes and Siemens [10], considers that the individual not only receives 
information, he is also capable of providing information, for which networks are woven between people, 
but also with institutions or databases, which implies that learning occurs through connections between 
networks , which generates new forms of knowledge. 
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Connectivism conceives learning no longer as an internal and individual activity, but as a product of 
those multiple connections, in which technological devices play an important role, because with them 
(computers, smartphone, tablet, etc.) these can be woven. interconnection networks. 

Now, in the theory of connectivism, the individual decides what to learn and with what means, that is, 
the center of learning is in the participants and in their networks, through which information flows and 
therefore knowledge is generated. 

2 METHODOLOGY 
The objective of this research was to identify if graduate level professors, who went from face-to-face 
classes to emergency remote teaching due to Covid19, have used educational innovation in their 
practice to overcome disruptions related to: technical and didactic resources, expectations, skills. This 
paper presents the main results of the first stage of results with distance surveys on the challenges that 
postgraduate teachers have faced and their main teaching strategies in this period of pandemic.  

The first stage, which is the one in which the results are presented here, was an exploratory 
investigation. Eight teachers participated, five women and 3 men. 

3 RESULTS 
It is important to mention that all the teachers surveyed were between 40 and 65 years old. All of them 
had a doctorate level and gave classes in person until the sudden suspension of classes due to 
confinement due to COVID19. 

All of them, at some point in their teaching training, had taken various courses on educational strategies, 
management of educational software, among others.  

The first challenge was the management of software for videoconferencing, to be able to take the class 
at the same time as it was assigned for the face-to-face class, either by Zoom or Microsoft-Teams 
(software that the National Polytechnic Institute (IPN) recommended and provided for such moment). 
This was not so simple, although all of them said they had taken various talks, courses in distance mode 
by videoconference, now it was different because they had to have control of the platform and generate 
links, share a screen, verify the correct use of hearing aids, microphone. Of the eight participants, three 
of them bought new hearing aids to improve hearing. They comment that their educational institution 
generated simple tutorials and manuals to handle this platform, but that sometimes they had to request 
advice from the IT area, but they also resorted (all) to see tutorials on the Internet and ask fellow teachers 
and even students any questions.  

At the beginning of the distance classes, some of their students mentioned that they had problems of 
interconnection to the Internet and some others connected sometimes with a laptop, other with a cell 
phone, others sometimes could not, technical problems that as the months passed, they were overcome. 
All the teachers stated that at some point they started late or definitely had to cancel a class due to a 
technical problem.  

A teacher (woman) indicated that she had taken training for distance classes and was participating in a 
blended-learning master's degree, so almost from the beginning of the confinement period, she began 
to develop content and tasks on the learning platform. Classroom (free), so that students could 
asynchronously view these contents without having to be connected to a special schedule, but the 
students asked them "ok, but when are you going to teach us?" So she better she decided to continue 
with video conferencing.  

100% of the teachers gave their class contents by videoconference. 100% used power point-type visual 
aids most of the time. 100% indicated that students decreased their participation in distance classes 
(questions, comments, doubts) and that they were concerned that they were understanding the 
contents.  

100% of the teachers use audiovisual aids (such as power point, canvas, genial.ly, etc.). 87.5% of the 
teachers mentioned using video tutorials to complement their classes. Other resources used can be 
seen in figure 1 
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Figure 1. Supports. 

In each class, there was always a verbal presentation by the teacher. Some other techniques they 
mentioned were as follows:: 

- Flipped class 
- Seminars 
- Questionnaires 
- The students themselves exposed the class 
- Projects 
- Problem resolution 
- Teamwork 
- Research 

100% of the teachers always used some system to share digital readings (one drive, teams, dropbox, 
classrom, etc). 100% left homework, although they mentioned that they left fewer homework. 37% of 
teachers mentioned that they left fewer or less difficult tasks.  

100% considered that their experience in distance classes has improved and that some of their teaching 
strategies will continue to be used in face-to-face classes when we return to that modality. 100% have 
taken at least two courses or talks to continue their improvement in distance educational strategies, 
37.5% took a diploma in this regard during this period of confinement.  

4 CONCLUSIONS 
Distance learning strategies were a response to sudden interruption of educational processes face to 
face because by COVID-19 school closures. There was no time to prepare these strategies, but the 
teachers were aware that their strategies, in addition to having educational content, had to respect 
inclusion and social and technologies inequalities.  

Some months later, the teachers were able to design with more time and experience, which educational 
strategies could be the best.  

It was not observed that the teachers generated innovations in didactic strategies, what was observed 
was the combination of them to give their classes and respond to what was needed according to each 
group and its characteristics (the number of students, technology, type of connectivity, the subject, even 
the emotional disposition of the students to the class), it is important to mention that the study was with 
teachers at the postgraduate level, so the type of students and contents have their specific 
characteristics. 
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Beyond the response to the crisis, the efforts of teachers were evident, and although there are various 
studies that say that students were not very convinced of the efficiency of distance education, the reality 
is that both teachers and students had a stage of learning and self-learning to develop the necessary 
skills in those moments.  

The theory of connectivism of Downes and Simons was effective to analyse this phenomenon because 
it did not matter where the advice but both teachers and students learned to use the software, hardware, 
a platform, because the networks of people and digital networks with various content, supported this 
stage of learning necessary for each actor. 
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THE LECTURER AT A CROSSROADS OF ACADEMIC TEACHING AND
LEARNING: THE CASE OF ISRAEL

R. Wadmany, N. Davidovitch

Ariel University (ISRAEL)

Abstract

The COVID-19 pandemic generated the largest disruption of educational systems in history in many
countries around the world, leading to a decision to switch to E-Learning in all subjects. At universities,
and in fact in all “traditional” study domains, many restrictions were applied, preventing the presence of
students and faculty on campus. The transition to E-Learning in an emergency involved breaching
barriers and posed challenges for faculty that required an immediate response. In the current study, we
examined the opinion of lecturers regarding the strengths and weaknesses of E-Learning from different
aspects from a systemic, multi-institutional perspective. The study consisted of 223 lecturers teaching at
various academic institutions: universities, academic teaching colleges, academic engineering colleges,
and private colleges. The research findings show that the preference for E-Learning is not high: Only
one third of the lecturers expressed a preference for online learning. The lecturers noted the lack of
social and emotional personal interaction with both students and lecturers as one of the main
weaknesses of e-learning. Moreover, most of the lecturers do not perceive E-Learning as enhancing the
quality of teaching and learning. The research findings indicate the roles of the lecturer in the digital era,
in teaching, and particularly – the role of the professional elements in charge of teaching and learning at
academic institutions, primarily with regard to the pedagogical aspects. The research further indicates
the need for perceptual changes also among lecturers, who should reexamine teaching and learning
processes and adapt their function and fields of responsibility to the new opportunities afforded by the
technological tools and learning environment. The research findings also show that the success of E-
Learning requires suitable pedagogical educational approaches rather than using the same teaching
patterns as in the traditional frontal approach and transferring them to the digital platform. Although this
study attempts to illuminate teaching during a health crisis that was forced on the faculty, it also focuses
on the possible meanings of teaching and learning processes after the end of the current crisis.
Specifically, the research findings show that it is necessary to hold a thorough discussion among policy
makers in higher education and academic institutions regarding the new effective designation of the
campus after the COVID-19 crisis, the distinction between the virtual and the actual in academic
teaching, and challenges and ways of coping with the new reality.

Keywords: Covid-19, e-learning, higher education, teaching, digital learning.
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FEELWHEEL.ONLINE: THE ONLINE WHEEL FOR HOW YOU FEEL

B. Harris

Teachers College - Columbia University (UNITED STATES)

Abstract

This research project covers the creation of Feel Wheel, a web application (app) to help users learn
about their emotions. To this end, a new interactive, mobile responsive website was constructed to
provide a space for participants to learn vocabulary to help describe, teach and learn, exactly what they
are feeling. The design factor of Feel Wheel served to help users recognize their specific emotions within
broader ones (such as “Happy” leading to “Proud”, which leads to “Confident”). The site provided
journaling prompts and space for users to explore their emotions through writing. Users could choose to
open their journal entries to the small participant community for other users’ input and support. Pre and
post surveys as well as semi-structured interviews were conducted to try and fully map, grasp, and build
understanding of the participants’ experience with the Feel Wheel interactive mobile responsive website
tool. The small scale study’s limitations and results are offered followed by recommendations for future
research directions of the interactive socio-emotional web app project.

Keywords: Emotions, feelings, community, sharing, journal, prompts, support, network, social,
vocabulary, web app, app, website, informal learning.
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Abstract 
The emergency epidemiological situation introduced during the COVID pandemic and the subsequent 
lockdown necessitated a general change in the field of education in general. Education in Bulgaria as 
part of this global process is no exception, especially in the field of higher education, where the transition 
to e-learning and education itself in some universities had to be accomplished in parallel. 

This article presents and analyzes the practical results and outlines the trends obtained during three 
semesters of e-learning - the 2020 summer semester and the academic year 2020/2021 in two Bulgarian 
universities - the University of Library Studies and Information Technologies (ULSIT) and the University of 
Mining and Geology "St. Ivan Rilski” (UMG). 
A significant difference between the two universities is also the fact that ULSIT has a 10-year tradition in 
remote and e-learning while in UMG it was practiced by only in a few departments, so the majority of the 
teachers had to first be trained in a hurry to conduct e-learning.  
The common denominator between the two universities is the Moodle platform they both used for e-
learning, as for UMG the Classroom platform was introduced as an addition, and for UNIBIT - the one 
called BigBlueButton. 
The analysis of the obtained practical results and the tendencies proposed by the authors are based on a 
survey of over 400 students from both universities aiming for the "Bachelor" educational qualification degree. 
Emphasis in the survey and the proposed trends is placed on the introduction of educational games 
(gaming) and related virtual reality, which significantly improves the perception of educational material and 
the results obtained in all studied disciplines in the field of engineering and IT sciences. 
The tool for realizing the planned analyzes which will be used in the article is IBM’s SPSS statistical 
software product. 
Keywords: results, trends, e-learning, gaming, higher education, IBM SPSS. 

1 INTRODUCTION 
This article complements and further develops a report published by the same authors in EDULEARN21 
on the topic of Study and analysis of student’s attitudes to their training in an electronic environment [1]. 
Modern information technologies are widely used in e-teaching of students and are now an integral part of 
distance learning.  

In this regard, the question arose as to the place of educational games in the context of e-learning. That 
is why the authors of this report conduct a study with the help of a survey in order to examine the attitudes 
of students from two established Bulgarian universities towards the use the so-called web games. 

In the recent past, electronic games were perceived as a means of entertainment, while now they find 
their place in the educational process as an innovative approach to higher quality education, increasing 
competencies, creative thinking, teamwork. The games are part of e-learning, as stand-alone curricula 
or as additional modules to support the acquisition of learning content. The game approach is based on 
all modern forms of professional training - seminars, vocational training courses and others. 

Educational games increase the capacity of the brain, stimulate its activity and contribute to the 
improvement of its functions. It is for these reasons that educational games are increasingly being used 
as a teaching method in schools and universities. The phenomenon of game is very successfully applied 
in university education. [2] 

In the ERASMUS + Project NAVIGATE Information Literacy: A Game-based Learning Approach for 
Avoiding Fake Content 2017-1-BG01-KA203-036383 [4] one of the tasks is to “develop a game model of 
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information literacy training which consists of a program based on the competence network; games 
included in the program; working models with specific game tasks, game learning activities, etc. Other 
tasks solved in this project are: 

- Writing a model of the scenarios for the games in the information literacy training; 
- Developing information literacy games and to implement an online platform for integrating the 

game learning model; 

Changing the traditional teaching models with the integration of serious interactive games in teaching;  

- Improving the competence of information literacy trainers; 
- Stimulating students' interest in learning in general. 

Challenges remain for teachers, such as improving the quality of students' education and helping them 
prepare for exams [3] or keeping students' attention while developing their creative thinking. 

There are various solutions such as virtual laboratories, movies, video instructions or the use of 
educational games in e-learning, as the means depends on the nature of the discipline, course, base, 
and personal training [5]. 

One of the possible solutions is the use of educational games in e-learning. The very idea of introducing 
games in education is not new, but in e-learning we must make the most of the opportunities that 
technology provides us. It is especially important to use game theory in engineering and specialized 
training, where with their help students would understand and master the material more easily. 

2 METHODOLOGY 
During the academic year 2020-2021, a survey was conducted among students from two Bulgarian 
universities - UMG "St. Ivan Rilski” and ULSIT. The survey was conducted in Google Forms and 
contained 14 questions.  

Four of the questions asked are related to the application of educational games in the learning process. (Fig. 1) 

 
Figure 1. Survey. 
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The fact that the survey is anonymous and that the majority of students are young, adaptable and flexible 
people for whom online communication is already part of their habits, gives us reason to believe that the 
result adequately reflects their attitudes towards the integration of games in the educational process.  

IBM’s SPSS statistical software product was used to prepare the planned analyzes. 

3 RESULTS 
To assess the quality of education, student perception or motivation, research is done by dividing students 
into groups and subsequent assessment of progress or research through questionnaires [3][5]. The goal 
is usually to develop a model (models can be analysis, regression, statistical, etc.), determining the factors 
for improving the quality of education, concentration, student performance, motivation and others. 

During the e-learning, the students from ULSIT and UMG were also asked a series of questions about the 
inclusion of games in the educational process, which also touched on other aspects of e-learning in general. 

More than 400 students from both universities took part in the survey, which is a sufficiently 
representative sample. 

The main differences between the two universities are that UMG trains entirely engineers and has little 
experience in the field of e-learning, unlike ULSIT, where specialists in various fields are trained and there 
is a 10-year tradition in e-learning. 

When responding to the question “Do you think that you would acquire new material more effectively 
with the help of educational games?” 68% of students from both universities say that this is an interesting 
alternative that would help them. The percentage of students without an opinion on the issue is higher 
among UMG students - 25%, i.e. one in four, due to their little experience in using games in education. 

Table 1. Distribution of the received answers to question 7. 

Do you think that you would acquire new material more effectively with the help of educational games? 

Course  I have no 
opinion 

No, I prefer 
lectures 

Yes, it would be 
interesting Total 

1 University ULSIT Count 23 15 107 145 
% within University 15,9% 10,3% 73,8% 100,0% 

UMG Count 6 1 28 35 
% within University 17,1% 2,9% 80,0% 100,0% 

2 University ULSIT Count 12 10 45 67 
% within University 17,9% 14,9% 67,2% 100,0% 

UMG Count 5 2 15 22 
% within University 22,7% 9,1% 68,2% 100,0% 

3 University ULSIT Count 7 6 23 36 
% within University 19,4% 16,7% 63,9% 100,0% 

UMG Count 3 5 26 34 
% within University 8,8% 14,7% 76,5% 100,0% 

4 University ULSIT Count 9 7 23 39 
% within University 23,1% 17,9% 59,0% 100,0% 

UMG Count 20 3 23 46 
% within University 43,5% 6,5% 50,0% 100,0% 

There are also seniority-based differences, with the highest percentage among first-year students 
showing interest in games and the lowest among fourth-year students, which can be partly explained by 
the fact that first-year students have more knowledge of e-learning due to the epidemiological 
environment imposed during their last school year in high school. 

It is interesting that at both universities, the answers to the question “Do you think that if the subjects 
are taught with the help of Web games this will fully engage the attention of learners?” are almost 
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identical and highest in the affirmative answer, which indicates that students are interested in using web 
games, which will further attract their attention. 

Table 2. Distribution of the received answers to question 8. 

Do you think that if the subjects are taught with the help of Web games this will fully engage the 
attention of learners? 

Course  Absolutely 
not 

I have no 
idea 

Yes, 
definitely Total 

1 University ULSIT Count 2 40 103 145 
% within University 1,4% 27,6% 71,0% 100,0% 

UMG Count 1 8 26 35 
% within University 2,9% 22,9% 74,3% 100,0% 

2 University ULSIT Count 4 25 38 67 
% within University 6,0% 37,3% 56,7% 100,0% 

UMG Count 4 3 15 22 
% within University 18,2% 13,6% 68,2% 100,0% 

3 University ULSIT Count 3 12 21 36 
% within University 8,3% 33,3% 58,3% 100,0% 

UMG Count 3 8 23 34 
% within University 8,8% 23,5% 67,6% 100,0% 

4 University ULSIT Count 4 17 18 39 
% within University 10,3% 43,6% 46,2% 100,0% 

UMG Count 3 22 21 46 
% within University 6,5% 47,8% 45,7% 100,0% 

If we consider the answer to this question by level of seniority at both universities, the tendency is 
towards the reduction of the percentage of interested students with the increase in their seniority - from 
over 70% for newly admitted students it falls to below 50% for final year students. 

Interesting are the results obtained in answering the question “Do you think that the practical activities 
in the games and their repetition lead to a deeper understanding of the content?”.  

Over 70% of students from both universities respond positively, which means that they have already 
used games in their studies and this subject is interesting to them. However, the percentage of those 
students who do not have an opinion is not small - one in four for UMG and one in five for ULSIT, which 
means that they have never actually used educational games, whether in traditional learning or e-
learning. 

Table 3. Distribution of the received answers to question 9. 

Do you think that the practical activities in the games and their repetition lead to a deeper 
understanding of the content 

 I have no opinion No Yes Total 
University ULSIT Count 56 19 212 287 

% within University 19,5% 6,6% 73,9% 100,0% 
UMG Count 34 7 96 137 

% within University 24,8% 5,1% 70,1% 100,0% 
Total Count 90 26 308 424 

% of Total 21,2% 6,1% 72,6% 100,0% 

Students from both universities were offered to try a web game which was developed by the Institute of 
Bulgarian Language and introduces them to the particularities of Bulgarian language. 
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Although the web game is not closely connected to engineering and specialized training, 50% of 
students who have tried its capabilities believe that it is very good for increasing their knowledge of the 
language and about 18% would play it again in order to increase their results and respectively their 
knowledge of the language. 

Table 4. Distribution of the received answers to question 10. 

Get acquainted with the following educational game and share your opinion. Follow the attached 
link:  https://ibl.bas.bg/ezikova_igra2017/ 

 

Excellent 
game for my 
knowledge of 
the Bulgarian 

language 

This game 
showed me my 

poor 
knowledge on 
the Bulgarian 

language 

I don’t 
like the 
game 

I will play 
until I 

improve 
my result 

This game 
showed me my 

poor 
knowledge on 
the Bulgarian 

language 

Total 

University ULSIT Count 141 18 49 65 14 287 
% within University 49,1% 6,3% 17,1% 22,6% 4,9% 100,0% 

UMG Count 74 3 37 13 10 137 
% within University 54,0% 2,2% 27,0% 9,5% 7,3% 100,0% 

Total Count 215 21 86 78 24 424 
% of Total 50,7% 5,0% 20,3% 18,4% 5,7% 100,0% 

4 CONCLUSIONS 
The conclusions that can be made on the basis of the conducted e-learning and the results of the survey 
on the use of web games can be summarized as follows: 

1 Students from both universities show an increased interest in including educational games in e-
teaching, believing that this will lead to better concentration and increased attention in the learning 
process. 

2 The highest percentage of students believe that the inclusion of educational games will help them 
to the maximum extent in the understanding of the digitally taught material and will lead to higher 
practical activity on their part. 

3 The percentage of students wishing to use web games in e-learning is highest among first-year 
students who, due to the epidemiological situation, have used e-learning in high school and lowest 
among upper-year students who are accustomed to the traditional teaching of lectures and 
exercises in higher education. 

However, as confirmed by the results of the survey, regardless of their profile of study and the university, 
students show great interest in the use of web games in e-learning, which is emerging as a trend for 
future development, especially in engineering education, where with the help of so-called augmented 
reality, complex mechanisms and processes can be presented and explained remotely, both statically 
and in their dynamics. 
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Abstract 
ª Background: 

Intellectual Protection (IP) training program for lecturers and researchers has not been officially 
implemented at universities in Vietnam. This training will be one capacity training for university staff. 
This study aimed to explore the challenges and expectation of this future program at the University of 
Medicine and Pharmacy at Ho Chi Minh city (UMP) in order to advocate IP training strategies. 

ª Methods: 

Cross-sectional online survey was used in September 2020 on 69 UMP staff (lecturers, researchers, 
and research assistants) with a designed questionnaire focusing on challenges (difficulties, barriers) 
and expectation (training content) when dealing with intellectual protection issues. 

ª Results: 

69 UMP staff joined our study included male (25 - 36.2%), female (44 - 63.8%) with the average age of 
32,3 and level of education (graduated 78,3%, master degree 11.6% and doctoral degree 10.1%). IP 
challenges were 28.9% and the IP training expectation was 58% in regarding to the low rate of IP interest 
11.6%. Key challenges were: (i) Unclear or No idea how to do with IP; (ii) No knowledge of IP laws; (iii) 
Patent mapping. The expected training contents on IP were (i) Basic and advanced course on IP; (ii) 
Patent registration procedure. Some staff who attended IP training previously showed IP interest higher 
than 6 times significantly with OR=6.72 (p=0.03). 

ª Conclusion: 

IP knowledge impacts on the university staff's interest on IP training. IP training program should be 
officially implemented at universities with the content well address the learners' specific expectations 
and overcome their challenges by following National Office of Intellectual Property of Vietnam (NOIP) 
curriculum on IP training. 

Keywords: Challenges, Expectation, Intellectual Protection Training, Lecturers, Researchers. 

1 BACKGROUND 
Universities and research institutions play the important role in social and economic development [1]. 
They are the key source of innovations such as creating knowledge or technologies for the superior 
competitive advantages. Those innovation needs the intellectual protection (IP).   

In accordance with WIPO guidelines, Intellectual Property refers to creations of the mind: inventions; 
literary and artistic works; and symbols, names and images used in commerce. Intellectual property is 
divided into two categories: (i) Industrial Property includes patents for inventions, trademarks, industrial 
designs and geographical indications; (ii) Copyright covers literary works (such as novels, poems and 
plays), films, music, artistic works (e.g., drawings, paintings, photographs and sculptures) and 
architectural design. Rights related to copyright include those of performing artists in their performances, 
producers of phonograms in their recordings, and broadcasters in their radio and television programs. 
IP covers four different fields: literary, scientific, artistic and industrial arenas [5]. 
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Below are compelling reasons: First, the progress and well-being of humanity rest on its capacity to 
create and invent new works in the areas of technology and culture. Second, the legal protection of new 
creations encourages the commitment of additional resources for further innovation. Third, the 
promotion and protection of intellectual property spurs economic growth, creates new jobs and 
industries, and enhances the quality and enjoyment of life. Two main purposes of IP laws are: (i) To give  
statutory  expression  to  the  moral  and  economic  rights  of  creators  in  their  creations  and  the  
rights  of  the  public  in  access  to  those  creations; (ii) To promote the creativity and the dissemination 
and application of its results and to encourage fair trading which would contribute to economic and social 
development. An efficient and equitable intellectual property system can help all countries to realize 
intellectual property’s potential as a catalyst for economic development and social and cultural well-
being. Intellectual Property system helps strike a balance between the interests of innovators and the 
public interest, providing an environment in which creativity and invention can flourish, for the benefit of 
all [5].  

National Office of Intellectual Property of Vietnam (NOIP) has strengthened the capacity of IP Viet Nam 
staff, different organizations, individuals and businesses from central to provincial level, training on 
intellectual property over the year was strongly promoted. NOIP held 70 training courses with the 
participation of 5,435 people from businesses, public agencies, students, university lecturers, institutions 
and professional associations (in comparison to only six courses with 385 trainees in 2018). In the near 
future, with the strong development of science and technology and the process of deep international 
integration, the issue of intellectual property management will be paid more and more special attention. 
That requires training and propaganda on intellectual property to continue to develop in depth, improve 
the quality of traditional training forms, at the same time, promote the application of new forms, suitable 
with the needs of the society and the trend of scientific and technological development [6].  

Invention Contest 2018 brought good results, attracting a large number of applications from various 
fields and solutions. That most technical solutions are covered high-tech and practical values with 
industrial applicability encourages an innovation spirit through creating useful solutions to improve daily 
life for citizens. It was in 2019 that IP Viet Nam collaborated with various international organizations and 
IP offices to hold many conferences and seminars attracting participants from businesses, public 
agencies, research institutes, universities and professional associations. Most productive events were: 
the workshop on "Intellectual property, innovation and socio-economic development", seminar series on 
"Effective use of Patent Cooperation Treaty system (PCT system) for users in Viet Nam ” (in 
collaboration with WIPO); seminar on "Geographical Indications" (in collaboration with the European 
Union's ARISE + IPR Project); workshop "Protection and enforcement of intellectual property rights in 
the context of the fourth industrial revolution" (in collaboration with JPO). Those seminars brought the 
audiences chances to study new IP-related issues and the experiences of other countries in creating, 
managing and exploiting intellectual property. These could be good lessons for businesses in making 
plans and strategies and applying them in the management and production practices [7]. 

IP laws play the very important role in creating an environment that favors economic growth. To improve 
the application and respect for IP, the educational and training programs on IP are considered as the 
capacity building for lecturers and researchers [2]. Currently, the IP training program for university staff 
has not been officially implemented in Vietnam. Our study aimed to explore the challenges and 
expectation of this future program at the University of Medicine and Pharmacy at Ho Chi Minh city (UMP) 
in order to advocate IP training strategies. 

2 RESEARCH METHODS 
Study design: Cross-sectional on-line survey was done with electronic questionnaire [see appendix]. 
Target population: Staff working at University of Medicine and Pharmacy at Ho Chi Minh city, Vietnam. 
The inclusive criteria were 1) lecturers / researchers / research assisstants; 2) working time more than 
1 year ; 3) agreed to join the survey. 
Survey duration: one week (15th – 22nd September 2020) 
Data analysis: Descriptive analysis for study demographic data. Qualitative data were processed by 
content analysis. Quantitative data were tested by Chi-square test, and logistic regression for the 
correlation of the relevant components or factors. 
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3 RESEARCH RESULTS 

3.1 Demographic description 
Most of 69 UMP staff in this study were female (63.8%) and 89.9% working at office or clinical wards. 
We classified 3 level of education and the percentage of graduated (bachelor) was highest with 78.3%, 
other levels (Master and Doctoral degrees) accounting for the left. 

In terms of working years, the cut-off 5 years was used to classify the study population, then we had 
56.5% less than 5 years and 43.5% from 5 years. Along with working years, we had the parameter of 
having publication or not (at least 1); low rate of staff having publication was 33.3%. 

Only 11.6% (8/69) had attended, at least, one course on IP as the same rate of IP interest (11.6%). 
UMP staff's demographic data is described in Table 1.  

Table 1: UMP Staff's Demographic Description. 

Characteristics (N=69) n (%) or average 

Sex 
Male 

Female 

 
25 
44 

 
36.2 
63.8 

Age average (min-max) 32.3 ± 8.1 (22 - 55) 

Laboratory work 
Yes 
No 

 
7 
62 

 
10.1 
89.9 

Level of education 
Graduated 

Master degree 
Doctoral degree  

 
54 
8 
7 

 
78.3 
11.6 
10.1 

Years of working 
Less than 5 years 

5 years and above 

 
39 
30 

 
56.5 
43.5 

Knowledge of IP (attended courses) 
Yes 
No 

 
8 
61 

 
11.6 
88.4 

IP interest 
Yes 
No 

 
8 
61 

 
11.6 
88.4 

Publications 
Yes 
No 

 
23 
46 

 
33.3 
66.7 

3.2 Key challenges 
20 staff had answered "I have some IP challenges", accounting 28.9% (20/69). Meanings in 3 main 
themes are grouped as following:  

(i) Unclear or No idea how to do with IP;  
(ii) No knowledge of IP laws;  
(iii) Patent mapping. 
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Table 2: UMP Staff's challenges on IP. 

Challenge n Group 
Lacking of IP knowledge 7 i 

Lacking of IP laws 10 ii 

IP registration procedure 2 ii 

Patent search for comparing 1 iii 

3.3 Key training content expectations 
40 staff had reported, accounting 58% (40/69). Meanings in 2 main themes are grouped as following:  

(i) Basic and advanced course on IP;  
(ii) Patent registration procedure 

Table 3: UMP Staff's expectation of IP training content. 

Expectation n Group 
Roles & Meanings of IP 11 i 
Basic training on IP 7 i 
IP Application 4 i 
IP laws 3 i 
Patent registration procedure 15 ii 

3.4 Some factors relating to IP interest and Publications 
In this survey, some demographic factors were collected in order to test for the relation with IP interest 
and Publication.  

For IP interest, the previous knowledge of IP attended from training is found to have the significant 
impact to the staff's interest in IP with 6 times higher than staff who have never known IP with OR=6.72.  

For the capacity of having at least 1 publication, factors as "years of working", "previous knowledge of 
IP" and "age" are found to be higher at different levels.  

The factor "years of working" had the OR = 5.22 (p=0.002 <0.05, statistical significance). Staff who have 
worked from 5 years and above had the higher rate of publication more than 5 times compared to staff 
whose years of working less than 5 years. 

The factor "previous knowledge of IP " had the OR = 7.76 (p=0.02 <0.05, statistical significance). Staff 
who have attended any IP courses previously had the higher rate of publication more than 7 times 
compared to staff who have never attended IP training courses. 

The factor "age" had the OR = 5.86 (p=0.001 <0.05, statistical significance). Staff who are equal and 
older than 30 years old had the higher rate of publication more than 5 times compared to staff whose 
age is less than 30. 
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Table 4: Demographic factors related to IP interest and Publications. 

 
IP interest (n / %) OR  

(p-value) No (n,%) Yes (n,%) 

Knowledge of IP (n / %) 
No 

Yes 

 
56 (91.8) 
5 (62.5) 

 
5 (8.2) 
3 (37.5) 

 
6.72 

(0.03) 

 
Publication OR 

(p-value) No (n,%) Yes (n,%) 

Years of working (n/%) 
< 5 years 

>= 5 years 

 
32 (82.1) 
14 (46.7) 

 
7 (17.9) 
16 (53.3) 

 
5.22 

(0.002) 

Knowledge of IP (n / %) 
No 

Yes 

 
44 (72.1) 

2 (25) 

 
17 (27.9) 

6 (75) 

 
7.76 

(0.02) 

Age (n / %) 
< 30 years old 

>= 30 years old 

 
31 (83.8) 
15 (46.9) 

 
6 (16.2) 
17 (53.1) 

 
5.86 

(0.001) 

4 DISCUSSION 
ISI Publications from 30 universities in Vietnam (from 2017 to the end of 2018) were 10,515 articles 
(more than 10,034 articles in the 5-year period before 2011 - 2015). The increasing number was 
obtained due to the increasing number of research groups from universities, especially the requirement 
of ISI to doctoral students for graduation accounting for 80%, to lecturers for their research duties 
accounting for 65.3%. At Duy Tan University, 37.5% of lecturers have not had any international 
publication, according to a survey in 2019 [2]. In our study, the rate of lecturers who have not published 
yet was 66.7%. This rate was not high when the percentages of graduated staff and "less than 5 years 
of working" were high 78.3% and 56.5 respectively. 69 UMP staff do not cover all UMP lecturers and 
researchers as in the previous study in Duy Tan University. 

The lacking of the expertise in IP who could comply with international standards of IP education is the 
main challenge for IP training program. Many professors apply self-taught on the subject, since they 
learn knowledge on their own initiative, usually in specialized texts, in news reports, and elsewhere. The 
main obstacle or challenge to understand and apply IP laws efficiently is the lack of more specific or 
deeper knowledge on the topic as international standards [1]. UMP staff also applied the self-taught on 
IP subject with the huge source of material on the internet, but the key challenges for them on IP is 
about the current laws in Vietnam which is in Vietnamese and somehow these laws are contextualized 
for Vietnam situation. That is why the answer "lacking of IP laws" is mostly repeated (10/20, 50%); 
meaning laws in Vietnam, not the international standard laws. 

Training courses on IP topics for researchers and lecturers have been held by NOIP Vietnam annually 
at many universities and research institutes in both Hanoi and other provinces in the country, such as 
Institute of Industrial Chemistry, Hai Phong University, Tay Nguyen University… in order to provide the 
basic and essential knowledge on IP laws and skills to conduct consultancy activities or in-depth IP 
knowledge according to international standards [6]. In our study, UMP staff provided their expectation 
of IP training content which is well matched with NOIP training curriculum from basic to advance level 
in order to provide the sufficient knowledge for scientists, IP staff office. The future curriculum at 
universities should follow strictly NOIP content and the key issue is the clear learner classification upon 
their main roles. 

Scientific publication in terms of article equivalents can be expressed as a function of gender, age, age 
squared and academic position in all the fields investigated (the natural sciences, engineering and 
technology, and medicine). The age and academic position are more important than gender statistically 
[3]. In our study, we only collected age for testing and we also found that the age is related to the 
publication capacity (at least 1 article). Staff who are from 30 years old have more than 5 times of 
publication than those are younger than 30 years old. 
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4.1 Study limitations 
The data collection was done via electronic forms. In future, in-depth interviews should be proceeded to 
collect more information in details.  

5 CONCLUSION 
University staff should be trained on IP knowlege and laws in order to apply IP on their teaching and 
research. In our study, IP knowledge is found to impact on the university staff's interest on IP. In short, 
IP training program should be officially implemented at universities with the content well address 
learners' specific expectations and overcome their challenges by following National Office of Intellectual 
Property of Vietnam (NOIP) curriculum on IP training. 

5.1 Expected benefits 
This paper may have some benefits: 

1 IP faculty could get information on how to design the content of IP courses for university staff.   
2 University decision makers in education, especially university leaders to implement IP training 

program for university staff.   
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APPENDIX 1: STUDY QUESTIONNAIRE 
Survey on UMP staff's challenges & expectation on IP training 

Part 1: Personal data 
- Full-name: 
- Sex: � Male ; � Female 
- Year of birth (YYYY):_____________ 
- Email: 
- Highest degree:  

� Graduated 
� Post-graduated 
� Doctoral graduated 

- Kind of job: �Laboratory work ; � Others 
- Years of working: ___________ 
- Number of scientific publications / articles: ________ 
- Attended any IP course before: � Yes; �No 
- IP interest: Have you ever contacted IP office at UMP? � Yes; �No 
Part 2: Challenges & Expectation 
1. Have you ever had any challenges in IP? � Yes; �No  
If YES, please describe shortly: ___ 
2. If UMP opens IP training for staff, what would you like to learn?  
Please describe shortly: ______ 
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FACILITATING THE USE OF THE PROGCONT SYSTEM FOR 
NOVICE PROGRAMMERS WITH TEST CASE ANNOTATIONS  

Piroska Biró, Tamás Kádek, János Pánovics 
University of Debrecen, Faculty of Informatics (HUNGARY) 

Abstract 
At the Faculty of Informatics of the University of Debrecen, we have been using the ProgCont system to 
evaluate programming tasks since 2011. Our students encounter this software in our programming 
competitions, in class and during exams. 

The system works by compiling the source code submitted by the student, then typically running (testing) 
it several times and checking the results of the run. The tasks set out in the system specify in detail what 
input the submitted program should expect and also indicates the format in which the result should be 
presented. Of course, the functions and features of the system must also be demonstrated to the 
students so that they can work with it effectively. For this reason, we have put together several exercises 
to give elementary examples of how to use the system. 

The importance of the system is growing year by year, and during the recent pandemic, we have tried 
to take advantage of the benefits of automatic assessment in the context of self-study. One of the 
difficulties is that the familiarisation with the system in distance education takes place with significantly 
less instructor supervision. The use of the system has to be learned independently. 

In response to the latter challenges, we have embarked on a journey to improve the system's feedback. 
We aim to provide automatic help for incorrect solutions submitted, especially during stand-alone 
preparation, to help identify the source of the error. For this purpose, in many cases, we have 
reformulated the inputs for testing the programs submitted for each task and assigned labels 
(annotations) to them that highlight the specificity of the input. The result of the evaluation of a failed 
program shows which tests with specific features the program failed. We would also like to use this 
technique in the exercises to help students learn the ProgCont system. 

This article presents new annotations for 3´3 exercises that we recommend to students in the initial 
phase of getting acquainted with the system. The exercises themselves have been available in the 
system for several years, so we have been able to test the new annotations by re-evaluating the previous 
solutions with new annotated test cases. As a result, we are replacing instructor assistance lost due to 
distance education, providing developers with important information on how to adapt the system to make 
it easier to use, and supporting instructors by highlighting typical mistakes made by students; they could 
incorporate this knowledge into the curriculum when attendance education is restored. 

Keywords: ProgCont system, automatic evaluation, test case annotations, programming tasks.  

1 INTRODUCTION 
At the Faculty of Informatics of the University of Debrecen, we have used the ProgCont system in several 
courses teaching programming [1]–[4]. The ProgCont system was initially developed for the automatic 
evaluation of solutions to programming problems for programming competitions. We have developed 
our software similar to the systems "UVa" [5], "Bíró", "Mester" [6], "Mooshak" [7] and "PC2" [8] adapted 
to our own needs. Over time, we have been able to use the automatic assessment capability for exams 
and practice exercises. Due to the evolution of the ProgCont system, it has tended to help only with 
verification, not with debugging (the reason being that debugging is an important task for contestants in 
programming competitions, which they have to perform independently). 

In the pandemic situation, the need to use software to support automatic assessment has increased in 
distance education [9]. We hoped that our system could also help in this respect. However, an important 
criticism of ProgCont is the low level of feedback provided in the case of faulty programs. To improve 
this, we introduced the test case annotation technique, breaking down the programming task into 
subtasks by designing tests that test each subtask independently. The test case's specifics can be read 
from the annotations assigned to the test case. 
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2 METHODOLOGY 
Over the last year, we have investigated the usefulness of introducing annotations in various ways [10], 
[11]. We first tested the idea on a task that has been available for more than seven years, producing 
test cases with new annotations for subproblems. The experiment showed well that typical errors could 
be easily identified. Also, building on the high previous submission rate, we later tested a practice set of 
tasks where annotations helped identify challenging subtasks for each student group. This experiment 
illustrated how the instructor could benefit from extended feedback in regular teaching. 

In our current research, we apply this technique in a similar way to a collection of multiple tasks in order 
to help novice programmers. One of the challenges of using ProgCont for the submitted programs is to 
process the input data correctly. 

There are three different techniques for this, depending on the task: 

- Reading can be done up to some endpoint defined in the task description, 
- Reading can be done up to the end of the input, 
- The number of data can be fixed at the beginning of the input. 

In order to allow students to practise these three methods, we have provided them with 3´3 tasks defined 
according to each of the three strategies mentioned above. In this case, we were dealing with tasks that 
had been available for several years, allowing us to check whether the annotations had been correctly 
developed by looking at the solutions submitted in the past. 

3 RESULTS 
The selected 3´3 tasks were simple arithmetic problems. Since solving arithmetic problems is not very 
challenging, successful completion depends mainly on the correct processing of the input data. The 
arithmetic problems were as follows1: 

- Grading: converting scores into marks 
- Average of Integers: calculating the arithmetic mean of a numeric data series 
- Arithmetic Operators: performing four basic operations on integers 

Previous experience has shown that at least three different features should be highlighted, and 23 
different tests should be created accordingly, so in addition to the three different input processing 
strategies, two-two features per task have been included. For each of the three problems, we 
distinguished the number of tasks appearing in the input: 

- test cases = one indicates that the input contains a single task, 

- test cases = more indicates that the input contains more than one task. 

We call these task-independent annotations global annotations, which can be used for a wide range of 
tasks and have been used in our previous studies. However, our experience is that they are less helpful 
for debugging. An unusual global annotation is the input format specified in the task description, since 
here they are not used in different test cases, but in different tasks (only one type is used in each test 
case of a task): 

- input_size_spec = end_sign: the input lasts until an end sign 

- input_size_spec = eof_sign: the input lasts until EOF (end-of-file) 

- input_size_spec = input_size: the size of the input is specified at the beginning of 
the input  

Problem-specific annotations have proven to be more effective, highlighting the specifics of the 
subproblems of a task. In our case, these were the following: 

- Grading 
o boundaries = exact: the input has a boundary value 
o boundaries = inexact: the input does not contain a boundary value  

 
1 Programming Languages 2, Practice set, 7 September 2020, https://progcont.hu/progcont/100129/ 
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- Average of Integers 
o result = integer: the result is an integer 
o result = real: the result is not an integer 

- Arithmetic Operators 
o operators = more: the input contains several different operator symbols 
o operators = one: the input has only one operator character 

The result of evaluating the new test cases with annotations is usually an increase in the number of 
partially good (passing some test cases but failing others) programs submitted. For the 3´3 problems, 
5920 solutions have already been received, the Pass, Partial and Fail rates of which are shown in Table 
1. It is worth examining the same for the subproblems with different annotations. 

Table 1. Number of submissions by annotations. 

Annotations Pass Partial  Fail Total 
All submissions 2 902 768 2 250 5 920 

Global annotations for each problems 
TEST_CASES = MORE 2 909 589 2 422 5 920 
TEST_CASES = ONE 3 367 138 2 415 5 920 

Semi-global annotations based on input type specification 
INPUT_SIZE_SPEC = END_SIGN 851 178 497 1 526 
INPUT_SIZE_SPEC = EOF_SIGN 817 185 503 1 505 
INPUT_SIZE_SPEC = INPUT_SIZE 1 234 405 1 250 2 889 

Problem-specific annotation for problem Grading 
BOUNDARIES = EXACT 788 159 430 1 377 
BOUNDARIES = INEXACT 863 153 361 1 377 

Problem-specific annotation for problem Average of Integers 
RESULT = INTEGER 979 171 1 024 2 174 
RESULT = REAL 919 0 1 255 2 174 

Problem-specific annotation for problem Arithmetic Operators 
OPERATORS = MORE 1 255 197 917 2 369 
OPERATORS = ONE 1 289 156 924 2 369 

The relevance of each annotation is shown in Figure 1; annotations are considered relevant if there are 
only a few partially good submissions, i.e., a solution either passes with all annotations on this test case 
or fails altogether. In this respect, result = real stands out, as no partially good result was obtained 
for any solution submitted. 

4953



 

 

 
Figure 1. Distribution of submissions by annotations. 

Without the annotated test cases, we can also examine the difficulty of each task by comparing the 
number of successful and unsuccessful submissions in the 3´3 problems. This comparison is shown in 
Table 2 and Figure 2. The order in which the problems are set is clearly visible, with the first problem 
(Arithmetic Operators) having the highest number of failed submissions. Similarly, the first problem in 
the three different tasks is always the one requiring processing input of fixed size (input_size_spec 
= input_size), and accordingly, this is where students perform the worst and attempt the most. The 
Average of Integers problem is a bit out of the ordinary, which is the second task that students encounter, 
yet it has a very low success rate, although many students have already successfully solved the 
Arithmetic Operators problem. 

Table 2. Number of submissions by problems. 

Task and Annotation Pass Partial Fail Total 

Grading 783 246 348 1 377 
G1 END_SIGN 251 73 100 424 
G2 EOF_SIGN 245 46 75 366 
G3 INPUT_SIZE 287 127 173 587 

Average of Integers 877 290 1 007 2 174 
A1 END_SIGN 254 48 207 509 
A2 EOF_SIGN 254 62 188 504 
A3 INPUT_SIZE 369 180 612 1 161 

Arithmetic Operators 1 242 232 895 2 369 
O1 END_SIGN 346 57 190 593 
O2 EOF_SIGN 318 77 240 635 
O3 INPUT_SIZE 578 98 465 1 141 

Total 2 902 768 2 250 5 920 

Annotations can now identify the reason for underperformance. This was the task for which the 
annotation result = real was used to indicate that the result of the average calculation would be 
a real number, which should be formatted appropriately in the output. In this case, the difficulty is not 
actually in processing the input that causes the submissions to fail but the incorrectly formatted output. 
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Apart from that, it is clear that the task set is achieving its goal. The success rate increases in the same 
order as the tasks are set (from bottom to top in Figure 2).   

 
Figure 2. Distribution of submissions by problems. 

If the test cases are examined by both task and annotation, a data set of 45 items is obtained. For each 
of the nine tasks, there is a semi-global annotation, a global annotation and a problem-specific 
annotation with two different values in each. Of these, the two outliers are shown in Figure 3. The 
result = real annotation characterizes the most difficult subproblems for the reasons discussed 
earlier, while the subtask with the test_cases = one annotation for the Grading task is the easiest 
to solve. 

 
Figure 3. Subtasks with extreme values. 
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4 CONCLUSIONS 
ProgCont's latest development direction, the test case annotation feature, has been tested in a series 
of exercises specifically designed for novice programmers. By choosing 3´3 tasks, we created new tests 
hoping that the annotations used on these could help debug the partially good solutions submitted. Since 
we were dealing with existing tasks that had been available for a while, we had the opportunity to check 
the correctness of our idea by re-evaluating the previously submitted solutions. In line with our 
expectations from previous research, the carefully chosen new annotations highlighted the speciality of 
the subproblems. This has added a new set of problems to the range of problems that better support 
independent preparation. 

Thanks to the existing submissions, it was possible to back-check the correctness of the choice of 
annotations. These are expected to effectively guide students who are submitting partially good 
solutions in the debugging process of their programs. In the future, it will be worthwhile to compare how 
the success/failure rate of solutions after the use of annotations compare to the period before their 
introduction. 
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ADAPTABLE EDUGAMES PLATFORM, ALLOWING EDUCATORS TO 
CUSTOMIZE GAMES 

A.K. Barianos, A. Papadakis, S. Bartokaymenos, S. Sfakiotakis, N. Vidakis 
Hellenic Mediterranean University (GREECE) 

Abstract 
In the past few years, learning has evolved and grown, following the technological transformation that 
has rapidly disrupted all fields. In education, this metamorphosis has been manifested in many forms, 
including Learning Management Systems, Serious Games, and Massive Open Online Courses. The 
increasingly widening audience has unlocked valuable perspectives on the procedures involved in e-
learning, as opposed to traditional classroom learning. An important observation is that in most cases, 
regardless of the technology used, educators create or select the educational content that their pupils 
will work on. However, serious games are treated as a single, immutable block of content that teachers 
use. Selecting or rejecting a game thus depends on the entirety of the game. Yet, commercial digital 
games carry interesting possibilities regarding personalization, that unfortunately is not made available 
in serious games. To overcome personalization issues in serious games we have designed a framework 
where game creators can offer adaptable games that educators can modify by customizing the content, 
the game constituents, and general settings. In our pilot platform, game creators can add their games 
to the platform’s library while specifying the technical details of customizable game elements that will be 
available to educators for adaptation. According to these technical details a webpage, specific for the 
game, is dynamically created, allowing educators to add content and modify the game elements’ 
settings. Additionally, several customizable games are already available through the platform’s library, 
realizing the concept, and offering a selection of games for various educational goals. The result of 
customizable games tailored to the needs of the students and to the current educational goals is a 
unique experience. Furthermore, following our platform’s workflow games can be used as educational 
elements in LMSs, bringing the ludicity of games to students and the power of content creation to 
educators.  

Keywords: Adaptive games, Customizable games, Adaptable Educational Content, Serious Games, 
Game-Based Learning. 

1 INTRODUCTION & BACKGROUNG WORK 
Technological developments in the field of ICT such as artificial intelligence, cloud computing, robotics, 
3D printing, the Internet of Things, and advanced wireless technologies, the Fourth Industrial Revolution 
(4IR) and digitization and the COVID-19 pandemic have rapidly and permanently changed our society. 
In consequence of these changes, education evolves and has adopted various technologies in a broader 
spectrum and created new forms of digital learning, often grouped by the term eLearning. Within this 
scope, serious games hold a significant role of value, with evidence supporting the potential and the 
contribution they offer to education [1]–[3]. Despite this value, serious games also have challenges in 
achieving the best extends of educational benefits. One particularly prominent problem is streamlining 
the utilization of educational video games in official educational structures, such as schools and 
classrooms, through a seamless workflow. Design, development, and production of the final product is 
a procedure that involves numerus professions and is quite challenging for any video game. With the 
additional needs, education brings to the table, these processes becoming even more complex with 
even more stakeholders involved [4]–[6]. Multiple frameworks and tools for game creation are available, 
albeit targeting the commercial game development market in most cases, offering a multitude of 
possibilities, and shortening production times. Thought these tools are important, they heavily lean 
towards the technological aspect and neglect the conceptual and educational work that is crucial and 
inescapable for serious games [7], [8]. While game design influence the educational results and trigger 
the excitement of students, the educational content is of most importance in such games, and the 
challenge is to make gameplay and learning intertwine tightly [9]. An additional challenge we can 
identify, is that the variance of educational levels force game creators to work with very specific goals in 
mind, producing games that cover a very specific topic, with specific educational goals, for a specified 
target audience [10]. In other words, games are created as a unique block, fitting very specific situations 
and people, and being unable to serve even in the slightest changes, such as student age, level of 
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domain knowledge, etc. The solution to this might already be used in other eLearning areas, like 
personalized learning and Adaptive platforms. With utilization of such tools students in the same 
classroom might be studying different material, through a personalized learning path, ultimately leading 
to the same educational goals, but catering to each individuals needs [11].  

Due to the fact that each students has a unique way of learning [12] numerous techniques have emerged 
in an attempt to create personalized learning. Focused mostly on more traditional teaching methods, 
Adaptive Hypermedia [13] was proposed in the early stages of the world wide web. Providing a selection 
of available elements, the content to be displayed for each student is selected as the best fit based on 
knowledge background and personal preferences [14]. Extending capabilities explored by Adaptive 
Hypermedia, ALIGN [15] had some success in introducing the adaptive nature to games. However, the 
project was abandoned due to its complex architecture that discouraged adoption, along with the large 
financial and technical resources required. Another interesting approach is that of the IOLAOS 
platform[16]. Aiming to remove technical difficulties, resulting in ease of access, the platform offers 
several web services through which the user profile and preferences are outlined. This information 
includes general topics like age, as well as very specific game settings and educational preferences. 
With such information at hand, game designers and developer may decide on the level of 
personalization and how their game will handle changes in gameplay and narrative [6], [17]. From a 
different perspective on content, DynaMus [18] is a 3D and 2D framework for creation of virtual 
museums. In many ways it can also be considered a content management system. DynaMus allows 
users to create their own museum by providing URLs to 2D or 3D object that will be showcased in their 
virtual museum. Additionally, users can browse and visit museums created by others. The architecture 
is an interesting unification of web services and Unity 3D, similar to something that could be achieved 
with the IOLAOS platform, however the scope is very limited as only this specific use case can be 
covered, and the services are not available to other developers that wish to create environments while 
utilizing the techniques for dynamic content. Equally interesting is the “Knowledge Defence” [19], an 
educational game of the tower defense genre. In a similar fashion to DynaMus, a single game client is 
created for which users can create custom content. Despite achieving admirable results in game design, 
building up the game genre to include education in a ludic and meaningful way, it is limited in 
customization capabilities and doesn’t offer the ease of use required for large-scale adoption by 
educators. Not focusing on content creation, GidgetML [20] is a game that uses advanced techniques 
to identify the skills of each player and adapt the level of difficulty introduced through gameplay. 
However, even though content is adaptive, the stages are predefined, the selection process is what 
makes it adaptive, and educators have no way of intervening. It becomes clear that there are numerous 
contributions of value to the field, however there is still ground to cover in reaching educators, making 
more accessible and feasible tools and improving serious games ludicity.  

Analysing the current situation, as defined above, and drawing inspiration from the works presented 
above, we designed a framework with the aim to solve some of the most prominent current problems 
that prevent serious games from being extensively utilized in formal learning settings. We hope that this 
framework will facilitate the collaboration between educators and all other professions involved in 
serious game creation and development, while also increasing the educational value of such games and 
making them usable and reusable in a larger spectrum compared to the current very predefined nature 
that hinder reusability. Building on Adaptive content as the central idea and technique, gaming industry 
professionals can create games that are later personalized by educators to better fit the needs of their 
students or even to radically change the educational goals the game serves. Thus, a three-fold of 
principles is put forth and realized, asynchronous multidiscipline collaboration, adaptive educational 
content, and game reusability. As a result, content of serious games can be modified by the educators, 
essentially reusing the game in a different setting, better suiting the educational needs of the class and 
each student.  

2 OUR GAME HUB 
After our research we concluded that serious games content is underrepresented in developmental 
efforts even though technologies that could increase the content quality are available and utilized in 
different aspects of gaming or eLearning. As a fundamental principle we accept and follow the 
assumption expressed by Vidakis and Charitakis [6], professionals have specialized skills and 
experiences that are invaluable to the procedure and cannot be overlooked, supplanted, or replaced by 
insufficient skills of other professionals. Additionally, we consider it critical that content should be 
swappable and modifiable without the need to involve developers or publish software updates. 
Furthermore, we considered it important to follow guidelines laid out by the IOLAOS framework [6], [16], 
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[21] and apply them to the extent possible. With those main principles as foundational elements, we 
designed a web-based framework to offer content editing abilities to educators, storage for the produced 
custom content, and all the delivery and distribution techniques to communicate this content to the 
serious games being affected. An overview of the entire system is illustrated in Figure 1 - System 
Overview. As seen in this figure, there are two actors of importance for the system, Educators and 
students, as dictated by the IOLAOS framework [6], [16]. If we decouple our framework from IOLAOS 
we would have “Game Masters” or some other role that could create custom content, and players who 
would enjoy the customized games. However, since our goal is specific to educational purposes, we 
consider this generalization to be ineffectual and we would rather focus on educational roles. We can 
also see that data of these users reside in the IOLAOS framework, as we considered it crucial to follow 
the guidelines laid out by the IOLAOS framework and utilize it to the extent possible. The reason for this 
is that IOLAOS offers a valuable data space and user base and there would be no reason for us to start 
from scratch and build things that are already available. In this initial implementation IOLAOS is utilized 
for authentication, thus having a shared userbase between the frameworks. With time, we intend to 
expand the bonds between the frameworks in various ways, most notably through unifying the learning 
session concept of each platform into a single session that is shared between our Framework, IOLAOS 
and any third-party application compatible with any of the two. Thirdly, Figure 1 - System Overview 
depicts games that are played by the students while utilizing a customization library provided by our 
Framework. All those parts are unified by our proposed framework, “Game Hub”. In its heart, the 
framework is but a content repository, expressed through a non-relational database. Communication 
with this database, for data transmission, is possible through a Representational State Transfer 
Application Programming Interface (RESTful API). This API is utilized by a website that is accessed by 
the educators, and the game customization library utilized within the compatible games. Additionally, 
this API communicates with IOLAOS API to authenticate users, either through the games or the website. 
As parts of the website, we can see a Game Library, which is populated by the games that are 
compatible with the framework. Educators can browse this library to find new games they can utilize or 
locate a game already familiar with that they wish to customize or play. The second component of the 
website is a Content Editor, where the same educators can create their own custom version of a game 
by creating content and modifying game settings and constituents. Lasty, as part of our framework, but 
implemented in the compatible games, is the Game Customization Library, which has the guidelines 
and procedures to communicate with our API, retrieve content and update any game constituents.  

 
Figure 1 - System Overview. 

3 IMPLEMENTATION SPECIFICS 
Based on the Game-Hub’s user and system requirements described above, we concluded about the 
system architecture and ICT technologies for the implementation. For the database supported the 
Game-Hub we choose MongoDB [22], a non-relational, document oriented, database. It is the 
appropriate type of database due to its capabilities with high volume data storage and its ability to 
support dynamic schemas. Compared to relational databases, that have predefined schemas, it is 
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considerably more agile in handling different types of content across games and thus leaving more 
freedom to game developers. Our Communication Component, the REST API, is developed with 
Node.JS [23], a runtime environment that allows us to write server-side programming in JavaScript. 
Node.JS was selected for three main reasons, its scalability, its flexibility, and to be consistent in all 
parts of our implementation, using a single programming language and object notation. Lastly, for the 
front end (website) we chose React.JS, an open-source JavaScript library. The reason for the selection, 
compared to other candidates, was the scalability, as React.JS is a good solution both for massive web 
apps and small projects. Taking in mind that our pilot implementation is quite small with two major 
components, it would be prodigal to utilize large-scale framework, while using simpler solutions would 
hinder future scaling of the application.  

3.1 Database  
Our database, as mentioned above, acts as a content repository. Content created by the educators 
through the Content Editor is saved in the database and retrieved by the games to shape the experience 
of the students. The database schema is kept to a minimum, utilizing abstractions where possible to 
ensure future scalability and keeping it agile for future additions but also to assimilate content structure 
regardless of specific implementations within games. Comprised by only a few entities, media 
(containing all content), game, category, session and setting, it can hold any information we need to 
make dynamic content a reality. It should be noted that this would not be possible if we didn’t use the 
IOLAOS common data space as well, thus having access to information such as users, user 
preferences, user types, etc. It is worth noting that a file system complements the database. This file 
system is used to save any media files, such as images and audio, while the database holds the URL 
to the location of the file. As a result, those assets are individually accessible, and the database only 
holds references, saving on resources and making the procedure easier for game developers, who can 
segregate the communication with the platform from the procedure to load assets.  

 
Figure 2 - API Endpoints. 
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3.2 Component Communication -RESTful API 
The API is an imperative part of any system, as it provides the necessary communication between the 
database and the world. In our case, we kept our API as minimal as possible, as illustrated in Figure 2. 
Although in Figure 2, we present the most prominent endpoints and models, they cover the high-level 
architecture of the API, that is centred on Sessions (Custom Games), Games, Form, Category, Setting 
and Media models, some of which have multiple sub-requests. 

3.3 Web Site -the Game-Hub User Interface 
The web site is the part of our system with which educators, and occasionally students and game 
developers, interact with the Game-Hub’s framework. When users visit the Game-Hub’s website (see 
Figure 3) they are presented with the Game Library, showing a categorized list of available games. 
Browsing through the available game categories they can spot the games they wish to play or 
incorporate into learning sessions with their students. Upon finding a game that triggers their attention, 
they can select it. Once the game is selected users will be presented with two choices as illustrated in 
the bottom right of Figure 3 (a) play the game, or (b) create custom content for the game. After choosing 
to create custom content, they will be presented with the content editor. However, each game is different 
and relies on varied layouts of content. Therefore, the content editor needs to present a dynamic form 
with game-specific fields. For this purpose, we have developed a system where the game developer 
creates a JSON file, following a structure specified by our Game-Hub framework, containing the form 
fields necessary to create a custom game version. Based on this file, our website dynamically generates 
an HTML form which it then presents to the educators, so they can create the custom content the wish 
(see Figure 4). The structure of the aforementioned JSON file is such, implementing an abstract logic, 
that can be utilized to accommodate virtually any content setup. This file needs to contain the following 
keys, (a) Settings, the settings object contains properties about the configuration of the form, such as 
whether the game supports levels or not. If it does, then the users will have the option of adding content 
for multiple levels, and (b) Fields, which is an array containing all the form fields that need to be 
presented to the user. For clarification purposes, a form field allows the user to enter a specific type of 
information which can then be used for various purposes. Those field types are 9, namely: (1) String, 
(2) Number, (3) Color, (4) Enumerations, (5) Choices, (6) Images, (7) Assets, (8) Objects and (9) Arrays. 
Combinations between two or more of those form fields are possible, allowing for the creation of complex 
forms. 

 
Figure 3 - Game Library Page. 
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3.3.1 Customizing games via dynamic form Generation 
Very crucial in the implementation of the Content editor component, is the ability to create forms for each 
game dynamically, as all games have unique content structures. In contrast, having to manually create 
forms for customizing games, with the intervention of programmers would severely hinder in our Game-
Hub’s scalability. Thus, these forms must be dynamically created to support the content structure applied 
by the game creators. In software library, React.JS, a component is an individual piece of the user 
interface, and multiple components can be combined to create intricate user interfaces. For the 
implementation of the dynamic forms, we have created seven core components that are combined to 
create the form: (1) Dynamic Form, this is the main component that begins the process of displaying a 
form. It parses the submitted JSON file and decides which component to render based on the required 
form fields, (2) Dynamic Form Field, this component handles the presentation of simple form fields, such 
as text or number fields, (3) Color Picker, this component allows the users to choose a color, either by 
typing the corresponding hex code, or by selecting a value from the color wheel, (4) Choice fields, this 
component displays a list of predefined values which the user can choose from, (5) File Upload, this 
component allows the user to upload files, (6) Form Object, this component combines different form 
fields to model complex entities, (7) Form Array, this component allows the user to enter multiple values 
for a form field. From these seven components, based on the nine form field types, we can create infinite 
different interfaces, catering to any serious game content structure, and providing an amplified user 
experience, allowing educators that do not have technical knowledge or experience to create the content 
in an easy, self-explaining way.  

4 INDICATIVE SCENARIOS OF ADAPTABLE GAMES 
In this section we will illustrate a representative scenario through which we can observe the workflow 
an educator would follow to create a custom learning session using serious games, and the difference 
inside the game that pupils will experience. For our scenario, we chose a simple game based on the 
Stroop effect [24], where a color is presented, but the font color is different than the color name, and the 
player has to select from a multiple-choice selection of colors, paying attention to not get confused by 
the word and choose based on the colors alone. 

 

 

Figure 4 - Create Custom Content. Figure 5 - Custom Game Created. 

The teacher, already familiar with the game and the concept of the Stroop effect, has decided to utilize 
the game in a learning session, to improve students’ cognitive abilities. Navigating to Game Hub’s 
website, the teacher sees the game library component, as illustrated in Figure 3. From there teachers 
can select the game of their choice, in our scenario the “Color Game”, and select the “Create Custom 
Game” option. There, a form of preset options is displayed, guiding teachers through the process, as 
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illustrated in Figure 4. After the teacher has entered all information, namely a Game Title, the number 
of steps in the game and the colors and names to present in game, the custom game can be submitted, 
hence being saved in the database. Upon submission a dialog is presented, with the session token that 
uniquely identifies this custom version of the game, shown in Figure 5. When the students shall open 
the game, they also navigate to Game Hub and locate the “Color Game”. They must then provide the 
token, given by the teacher, and select the “Play with Token” option. As a result, they are forwarded to 
the custom version of the game, as created by their teacher.  

 
Figure 6 - Versions of Color Game. 

The default version of the game is presented in the left of Figure 6, while the customized version is 
shown in the right. To better explain the logic of the game, in the left screenshot we can see the word 
“Blue” written in orange text. Here the challenge is to not read the word, or discard the information, and 
select the correct answer based on the color of the font. For illustration purposes we have also included 
Figure 7, where we can see how the framework can be used in 3D games and change 3D objects and 
textures. This particular screenshot was taken from ThimelEdu [17], a game about ancient Greek theatre 
that has utilized Game Hub to meet its customization needs. In this figure we can see a cothurnus on 
the left, which is the default object used in the game, and a sandal on the right, which was provided by 
an educator aiming to broaden the topic.  

 
Figure 7 - Change 3D models and textures. 

5 CONCLUSIONS 
Serious games are increasingly utilized in formal educational settings, catching up with advances in 
gaming technology. As a result, many ideas have emerged and been researched and tested in the field, 
continuously driving the field forward. However, game development is a field with a lot of 
interprofessional collaboration, making any step forward harder to achieve. Through this endeavour we 
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achieved to put current technologies together to create a Framework for truly dynamic, at runtime, 
educational content in serious games. Additionally, we provided all tools necessary to make the 
framework usable by the people that matter most in the procedure, educators, and students. 
Additionally, an arsenal of games was created to showcase the possibilities unlocked and realizing the 
concept. Although only one of them was briefly showcased here, there are games that cover 
mathematical thinking, memory training, cognitive skills, and even thematic games, such as the 3D 
game illustrated above. Game-Hub not only facilitates the development of serious games that can 
change content at runtime, but also justifies the effort, by providing an accessible platform for educators 
to find and adopt educational games. Overall, unique experiences are unlocked for students, tailored to 
their educational goals, and curated by their educators, who best know their needs, thus creating a 
better environment for learning acquisition.  

6 FUTURE WORK 
As already mentioned above, for future developments we wish to make our Game-Hub and IOLAOS 
collaborate in more ways, including the unification of IOLAOS and our learning session, leading to an 
automated process of joining a class and playing a game as the teacher intended, without the need for 
tokens or other extra steps. Additionally, we aim to create a specific library for a number of different 
programming languages and game engines, in order to make the procedure of communicating with our 
API and changing educational content and gameplay elements a streamlined procedure for game 
developers that aspire to make their game dynamic and consistent with our framework. We are also 
looking to simplify the process for educators even more and providing a better user experience and 
instructions. 
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THE PERCEIVED ACHIEVEMENT OF STUDENTS BEFORE AND 
DURING THE COVI19 AND THEIR MOTIVATION CONCERNING 

ONLINE EDUCATION 

A. Sadeh, E.E.M. Hirsh 
HIT Holon Institute of Technology (ISRAEL) 

Abstract 
The COVID-19 crisis has forced higher education institutions to move from face-to-face teaching to 
online teaching suddenly. As a result, complete synchronous or asynchronous courses are delivered 
via computers to students across the globe. 

This crisis has created the need for online studies that will provide an adequate response to the 
academic level required in higher education, colleges, and universities. 

In the past, technologies allowed for asynchronous lessons and could not be transferred to entire 
classes online lessons and an environmental sense of classroom, meaning recordings of lectures could 
be seen without the ability to ask questions and interact with the lecturer or other students in the class. 

Today, the potential benefits of online courses and the possible implications of their development on the 
higher education system and their impact on the student body contribute significantly to saving human 
resources and other resources and advancing students. 

From this type of research, we draw insights into the quality of online studies, the extent to which they 
are suitable for the student audience, and how they contribute to student success. 

The study aims to understand and examine the effectiveness of online learning and how students 
perceive it with technological degrees by trying to identify the characteristics that are crucial factors in 
the online learning experience in the students' vision as well as the degree of satisfaction with this type 
of study among the student audience. In addition, the study deals with comparing students' grades in 
online studies versus their grades in frontal learning. 

We want to address two primary research questions.  To what extent is online learning perceived as 
preferable to frontal learning? The online learning (during the COVID19) be compared to frontal 
education (before the COVID19). 

In ongoing research, we distributed questionnaires among 240 students for bachelor's and master's 
technological and engineering degrees in Israel. The respondents experienced online studies during the 
COVID19 period and studies in a frontal manner before the COVID19 period. 

An analysis of the quantitative findings found that in most parameters such as concentrating and paying 
attention in class, comprehension, and participation in class, online studies achieved a higher perceived 
average. 

Keywords: Motivation, Success, Perceived achievement, Being in lectures. 

1 INTRODUCTION 
The COVID-19 crisis has forced higher education institutions to move from face-to-face teaching to 
online teaching suddenly; complete synchronous or asynchronous courses are delivered via computer 
to students across the globe. 

This crisis has created the need for online studies that will adequately respond to the academic level 
required in higher education, colleges, and universities. 

In the past, technologies allowed for asynchronous lessons. However, they could not be transferred to 
entire classes online lessons and an environmental sense of classroom, meaning recordings of lectures 
could be seen without asking questions and interacting with the lecturer or other students in the class. 

Today, the potential benefits of online courses and the possible implications of their development on the 
higher education system and their impact on the student body contribute significantly to saving human 
resources and other resources and advancing students. 
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From this type of research, we draw insights into the quality of online studies, the extent to which they 
are suitable for the student audience, and how they contribute to student success. 

The study aims to understand and examine the effectiveness of online learning and how students 
perceive it with technological degrees by trying to identify the characteristics that are vital factors in the 
online learning experience in the students' vision as well as the degree of satisfaction with this type of 
study among the student audience. 

We want to address a major research question.  To what extent is online learning perceived as 
preferable to frontal education? To what extent can online learning perceived achievement be compared 
to frontal learning before and during the COVID19. 

In ongoing research, questionnaires were distributed among 240 students in Israel studying for a 
bachelor's and master's degree who experienced online studies during the COVID19 period and learned 
in a frontal manner before the COVID19 period. 

One of the main questions asked in the quantitative study is whether students are interested in returning 
to frontal learning. 

1.1 Literature review 
At present, the amount of knowledge transferred in different courses to different degrees is enormous 
and dynamic, and constantly changing. In addition, there are frontal forms of study which form the basis 
for the transfer of the material taught optimally to students. Therefore, professional knowledge and its 
transfer have become a central tool in every action or decision we are required to perform. The transfer 
of professional expertise through an online form of study is an area whose purpose is to maximize the 
existing information and knowledge in the academic institution. Also, to advance its goals without 
compromising student achievement and even improving student achievement and learning experience 
from various aspects. The main challenge in higher education institutions is the use of information and 
experience accumulated over the years to convert it into an online form of study in a short time and 
effectively. In other words, succeed in creating the same level of professionalism and even more among 
the students by learning online with the adjustments required. 

According to [1], who conducted a study examining the online learning experiences of Chinese 
international students in Korea to collect data, researchers conducted in-depth online interviews with 15 
Chinese students enrolled in the spring and fall semesters in 2020. After formulating the study, the data 
were divided into four areas and 13 categories, with 36 sub-categories. The results show that Chinese 
students perceived the convenience of online lessons and personalized learning as a strength but saw 
lowering motivation and lack of concentration as weaknesses in online learning. They also experienced 
an increase in learning, spent more time in online studies, using personalized learning strategies, and 
getting help from friends and the university's online learning system. Furthermore, they experienced 
difficulties related to alerting, training, and interacting with the instructors. International students studying 
in Korea need the guidance of their instructor to understand and participate in online lessons while 
strengthening the student's intentional learning ability. In addition, they need appropriate advice and 
support in terms of the online classroom environment. 

In addition, according to [2], who conducted a study conducted among students at leading universities 
in Taiwan, online learning is perceived as preferable and more effective than traditional learning by the 
student population, while the lecturer population does not consider it any preference. Therefore, indicate 
high satisfaction for them and the efficiency of distance learning compared to traditional learning, 
especially in learning materials. On the other hand, the faculty and instructors were less positive and 
argued that there was no significant difference between the two learning environments. The gap is 
created because lecturers and instructors at universities did not understand that online learning needs 
to give faster and more effective feedback to learners. Therefore, the success of online courses in higher 
education does mean not only well-organized learning materials but also effective feedback between 
learners and lecturers/instructors. 

[3] also shows in a study that examined the factors influencing satisfaction from studying online adult 
nursing classes in real-time to provide basic data for planning and running online lectures in nursing 
professions and to help prepare a new educational paradigm. The study subjects were 105 third-year 
students who took online nursing classes for adults in real-time. Data collection was conducted using 
structured online questionnaires from June 20 to July 30, 2020. The results showed that learning flow 
was 3.07, study involvement was 3.46, and learning satisfaction was 3.88. Satisfaction with learning 
showed a positive correlation with learning flow (r = .41, p <.001) and academic involvement (r = .56, p 
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<.001). In addition, one of the factors influencing the learning satisfaction of the subjects of this study 
was a very high academic involvement in the level of interest in adult nursing classes. Thus, the learning 
outcomes of nursing students and the effective achievement of their learning goals are expected by 
developing curricula and active teaching methods. 

[4] can be seen examining the cognitive load imposed on learners during their coping in a complex 
electronic environment. This issue continues to employ researchers around the world. Therefore, the 
present study aimed to examine the cognitive processes of learners learning through a complex 
electronic environment that includes multimedia, animations, and sound files. 

The study's findings showed that dealing with learners in an electronic environment consisting of 
multimedia and sound files does create a lot of interest in the learners. Still, in the end, it also has a 
cognitive burden on the learners. 

One of the important factors when researching online learning and drawing conclusions is the 
methodology and the variables we examine. Different methods can show different results, as [5] point 
out in their study, i.e., the need to explore the variables of online learning. 

From the literature review we draw three research hypotheses:  

- H1. Most students are more focused when learning online. 
- H2. Most students are more present in online than frontal classes. 
- H3. Most students are more ready for exams after taking frontal course than online course. 

2 METHODOLOGY 
The sample in the questionnaire included 240 male and female respondents studying for bachelor's and 
master's degrees. 

The questionnaire was prepared on the google forms platform and distributed to different faculties for 
different degrees in a high education institute.  

The questionnaire is divided into four classification questions and 12 questions on online and frontal 
studies. 

The quantitative tool was based on a questionnaire, examining how criteria are rated from 1 to 5, with 
one being the worst and five being the best. The subjects are asked about a variety of topics in online 
learning and frontal learning. 

The questionnaire consists of 12 questions that deal with online learning, and frontal learning is divided 
into the following topics: 

• Two questions that deal with attendance in a frontal and online learning class. 
• Two questions that deal with a focus in a lesson in frontal and online learning. 

• Two questions that deal with the level of test readiness in frontal and online learning. 
• Two questions that deal with the level of understanding of the material in a lesson in frontal and 

online learning. 

• Two questions that deal with the degree of participation in a lesson in frontal and online learning. 

In addition, the questionnaire contains a general chapter of four questions that performs classification 
and examines gender, year of study, faculty, and which degree is studied first or second. 

Several lecturers also validated the questionnaire. 

2.1 The sample 
Out of the 240 students most of the students who answered the questionnaire were men with the ratio 
being 69.1% men and 30.9% women. 

Of the 240 students, 21.8% of the students who answered the questionnaire were graduate students 
and 78.2% were undergraduate students. 

Of the students who answered the questionnaire, it can be seen that 7% study in year A, 25.2% study 
in year C, and most students 66.1% study in year B for a degree, in addition to 1.7% study in year D. In 
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addition, it can be seen that most of the students who answered the questionnaire 77.7% of all students 
belong to the Faculty of Science (Computer Science, Applied Mathematics). From the Faculty of 
Technology Management and a small portion of students was divided among the other faculties in the 
college. 

We asked the responders the following questions, with one being the worst and five being the best. 

- What is the level of your focus in online studies? 
- What is your attendance rate in online classes? 
- What is the level of understanding of the material taught in online lessons? 
- What is your level of participation in online courses? 
- What is your level of readiness for the test after studying in online studies? 
- What is the level of focus in frontal studies? 
- What is your attendance at frontal classes? 
- What is the level of understanding of the material taught in frontal lessons? 
- What is the level of participation in frontal lessons? 
- What is your level of readiness for the exam after studying in frontal studies? 

3 RESULTS 
We conducted a paired- wise t test for testing for perceived difference between on-line and frontal 
learning. 

Table 1. Paired-wise t-test for comparing means of Frontal and online selected issues. 

Issue Mean – Frontal 
learning 

Means Online 
Learning 

S.D. – Frontal 
learning 

S.D. Online 
Learning 

Compare 
means p-value 

Extent of focus 3.345 3.437 1.124 1.155 .4620 

Extent of Attendance 4.087 3.862 1.166 1.245 0.047 

Extent of 
understanding 

3.320 3.729 1.002 1.037 0.000 

Extent of active 
participation 

2.662 2.779 1.315 1.422 0.329 

Extent of Readiness 
for exams 

3.358 3.579 .9960 1.150 0.051 

It can be seen that the average that students reported on the degree of concentration in the class is 
3.345 lower in frontal studies than online studies where the average name is 3.437. We reject H1. There 
is no significant difference in being in focus in frontal or online courses 

On the other hand, the average attendance rate at the online class is 3.862 lower than the average 
attendance rate at frontal classes 4.087 and this figure is statistically significant even though the average 
student reported in the questionnaire about their concentration level is lower at frontal classes. We reject 
H2. Students attend frontal courses than online courses.  

In addition, it can be seen that there is a very small difference between the averages of the degree of 
understanding of the material in frontal learning compared to online learning according to the student 
reports and this figure is statistically significant. 

It can also be seen that more students reported that they participate more in online learning classes 
since the average is 2.779 higher than the average 2.662 in frontal learning and this figure is not 
statistically significant but can be learned from it. 

In addition, it can be seen that more students reported attending classes online and in addition more 
students reported understanding the material learned in online learning it is a logical finding that as 
students report a higher level of attendance they also reported a high level of material understanding 
and vice versa. 
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It can also be seen that more students reported that they participated more in online learning classes 
also reported a greater degree of understanding of the material, this is a logical platform since students 
who report a degree of participation also reported a higher level of understanding of the material. 

In addition, it can be seen that there is a statistically significant difference in the averages of the level of 
test readiness between online learning 3.579 and frontal learning 3.358 and therefore further research 
can be proposed to increase the sample since this figure is important in essence. We reject H3. Students 
feel more ready after taking online courses. 

4 DISCUSSION AND CONCLUSIONS 
The main topic that this study examines was examining the perception of online studies by students and 
making a comparison between frontal studies and online studies in several aspects such as: 
concentration, attendance, test readiness, grades and more. 

In addition, we examined the changes required in the current form of study in order to be more suitable 
for students and to bring about an improvement in their achievements. In addition, we also examined 
the degree of connection between online studies and an online exam for an increase in student grades. 

The motivation for the research stemmed from the driven change in the world and beyond the advanced 
digital world, as well as the limitations of the corona and the social distance. 

A learning culture that encourages innovation, knowledge sharing, organizational learning, openness 
and opportunities for creating new knowledge, achievement, understanding, and adaptation to the world 
of students. From the literature review, and the findings of the quantitative research, a number of 
parameters and main issues were found that are important for the success of the students and for the 
progress and adjustment required in the world of higher education. 

In the quantitative study, one of the main questions asked is whether students are interested in returning 
to frontal learning. To our surprise, the average for this question was low. Socially and it seems that 
students are willing to give up their social world in academia in order to earn other worlds so this is an 
issue that should be seriously considered in preparing curricula for the coming years. 

An analysis of the quantitative findings found that in most parameters such as concentration in class, 
understanding and participation in online study class achieved a higher average and therefore it seems 
that students in the sample feel that online study is better. Due to the fact that the lessons are recorded 
and can be watched at any given time. 

Accordingly, from the analysis of the quantitative findings it appears that most of the students in the 
sample feel that they come more prepared for exams after studying in online learning than in frontal 
learning, these findings versus comparison of students' scores after online learning helped to accept the 
research hypotheses in part. In order to make fateful decisions on these issues, the study must be 
repeated with a larger sample in a variety of higher education institutions in Israel and around the world, 
in order to obtain better statistical power and to interview other experts from academia. 

5 RECOMMENDATIONS AND LIMITATIONS  
The present study is based on a sample with 240 respondents. And was also performed at one 
educational institution in Israel. Sample size is a factor that affects the statistical power of quantitative 
research as well as the ability of the sample to better represent the phenomenon being examined among 
the entire student population around the world. Our recommendation for further research is to increase 
the sample size and conduct the research in different institutions in different countries as well as perform 
the required statistical calculations in order to deduce the sample size from the potential population size. 
The student sample group should be examined as one piece. Our sample contains only a certain group 
(undergraduate and graduate students in certain faculties that do not include all fields of study in the 
academic world as well as in one country and in one higher educational institution) and does not 
sufficiently represent the entire student population in the world to make relevant and crucial decisions. 
In order to get more reliable and comprehensive results, it is recommended to test additional student 
populations, for example: medical students, it is also recommended to test graduate students such as 
doctorates, and perform tests at various institutions, universities and colleges around the country and 
the world. 

A follow-up study can be recommended that will examine the impact of online learning on lecturers and 
the productivity of studies in this configuration and the lecturers' feelings about online learning. 
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It is also possible to examine the integration in the industry in various positions after receiving an 
academic degree in online studies and the degree of suitability and success in the workplace and the 
perception of suitability by senior managers in the economy of graduates who studied in online studies. 

The consequences due to integration and transition to online studies economically (physical savings in 
buildings, electricity, water, etc.) must also be examined demographically and innovatively 
(collaborations and accessibility) and a more comprehensive examination of whether switching to online 
studies contributes to the economy. Lecturers, administrative staff, maintenance workers, catering 
workers and more. 
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Abstract 
The abrupt apparition of the Coronavirus (COVID19) pandemic has brought significant changes across 
the education system. The traditional method of learning has been interrupted such that daily face-to-
face teaching and learning activities have become unsafe and hence are no longer convenient. The 
changes have brought a shock to the education system, leading to a repulse in the system. As a result, 
teaching and learning are now taking place entirely online where there is no physical interaction between 
the lecturers and students. Most Universities were not prepared for the abrupt migration to online 
teaching and learning. However, they have had to be agile and resort to computing network technologies 
and tap into the e-learning paradigm. The aforementioned technologies have been previously introduced 
into the educational community for enhancing learning, communication, and teacher-student interaction. 
In addition to this, web-based services and tools supported by these technologies are widely available 
and allow educators to easily develop and implement instructional material online to supplement 
classroom teaching methods, or to deliver distance education courses. 

E-Learning is a powerful medium that gives to educational establishments the opportunity to deliver 
lifelong learning to millions, without any time-zone or distance barriers. Despite the great benefits that 
can be derived from e-learning, some engineering students at the University of Johannesburg (UJ) are 
finding it challenging to adapt. The adaptation difficulties are noted when it comes to practical work that 
requires the use of physical laboratories. While taking cognizance of the significance of practical work 
integrated with theory in engineering studies, it has also become clear that the online teaching and 
learning method has seen the practical aspects of the syllabus suffer. 

This paper discusses various aspects of e-Learning, with particular emphasis on Mining Engineering 
curricula offered at UJ during the COVID-19 lockdown. The approach used in this study is a survey, 
where a questionnaire is administered to mining engineering students at the university of Johannesburg. 
The survey questionnaire will compose of 15 5-point Likert scale and 8 open-ended questions. This 
study made use of both qualitative and quantitative research approach to explore the effects of online 
teaching and learning as opposed to contact method. The questionnaire aims at addressing the 
convenience as well as the difficulties faced by the students. 

Based on our enquiry and report analysis, the abrupt move towards online learning in response to the 
restrictions posed by the COVID-19 pandemic brought about several challenges for most engineering 
students at UJ. Chief amongst others is the lack of stable internet connectivity, the limited access by 
students to technological platforms with online teaching and learning capabilities for practical work, the 
difficult interaction between students and their lecturers, and the adoption of technology. These mostly 
affected disadvantaged and unprepared students as universities in South Africa and UJ in particular 
were in a total shutdown. This made it difficult for UJ to make the limited resources and facilities available 
individually to students for their practical work. Research is ongoing aimed at gaining a better 
understanding of the extent of the challenges identified in this study. 

Keywords: Online education, e-Learning, engineering studies, teaching and learning, tuition, distance 
Learning. 

1 INTRODUCTION  
Covid-19 brought businesses and more so the education system to a halt, where Universities across 
the world had to shut down and migrate from face-to-face teaching and learning to an online learning 
environment. The abrupt move to online learning raised concerns and challenges. The challenges range 
from lack of accessibility and home comfort, internet connectivity, online learning environment 
effectiveness, course content and interaction between learners and instructors [1].  
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Most Universities in South Africa were based on face-to-face learning even though the method of online 
learning was being introduced. Corona Virus (COVID-19) pandemic did not do justice as all universities 
had to move online. During the inception of the pandemic the challenges mentioned had to be 
overlooked where students and lecturers had to transition and adjust to online learning and teaching. 
Interaction of students and lecturers is one important aspect of learning, which helps students to 
understand and be able to ask questions during face-to-face classes. The Covid-19 pandemic exposed 
the lack of preparedness by universities to migrate to the online teaching and learning environment. The 
COVID-19 brought with it many changes to the economy as well as education of countries affected 
globally. The pandemic hit the global community unexpectedly which forced economies to react rapidly. 
The reaction affected how people live daily such as working from home and the aggressive introduction 
of remote online learning. The phenomenon of online learning is not new, some communities have 
lagged behind in adopting it as part of their pedagogy. The adoption of e-learning technology is a 
complicated process of establishing and developing an integrated information technology system as 
argued by [2]. 

Online learning or e-learning can be defined as education that takes place over the internet [3]. It is a 
type of distance learning, where the education process does not take place in your traditional classroom. 
E-Learning is a powerful medium that gives to educational establishments the opportunity to deliver 
lifelong learning to millions, without any time-zone or distance barriers. Despite the great benefits that 
can be derived from e-learning, some engineering students at the University of Johannesburg (UJ) are 
finding it difficult to adapt. The adaptation difficulties are noted when it comes to practical work that 
requires the use of physical laboratories and the external environment. While taking cognizance of the 
significance of practical work integrated with theory in engineering studies, it has also become clear that 
the online teaching and learning method has seen the practical aspects of the syllabus suffer. The 
challenges may vary across countries, systems, institutions, and groups of students. However, in the 
context of Cambodia characterized by limited resources, including technological and human resources, 
the challenges presented by the adoption of online learning have been considerable, particularly in the 
remote part of the country [4]. The study will focus on gaining a better understanding to the challenges 
mentioned. 

The aim of this research is to investigate the students perceptions regarding the migration from face-to-
face traditional learning and teaching to the online environment. The key objective is to compare the 
effectiveness of face-to-face and online learning and teaching environments and to develop a strategy 
suitable for students’ learning needs. 

1.1 Literature Review 
According to Sloan Consortium approximately 1.2 million students were learning online in 2003 and this 
number was expected to double in 2004 [5]. In 2019 before the COVID 19 pandemic the adoption of e-
learning was noted when global EdTech investments reached US$ 18.66 billion with a growth projection 
of $350 billion by 2025 [6]. 

The developed countries appear to have transitioned seamlessly to online learning having noted great 
benefits from it. The Imperial College London started offering courses online using platforms like 
Coursera. The University of Jordan report that their students are finding it easy to learn using platforms 
like Lark. Studies find that on average students retain 25-60% more material when learning online than 
face-face. For example, when a teacher or lecturer records material the student can learn at their own 
time and can repeat the recording many times until they understand the concept. Furthermore, the 
flexibility offered by online learning enables students and lectures to work around schedules which when 
using traditional classroom teaching and learning would not be possible. While developing countries 
such as Ghana, Zimbabwe and South Africa appear to be facing a number of challenges with online 
learning [2]. The majority of the challenges are linked to the economic divide that these countries are 
subjected to, where there is a wide gap between the affluent and the impoverished. For example, there 
is a clear distinction of rural and urban areas for these developing countries with the urban area 
characterized mostly by the working class while rural areas have majority of unemployed people. The 
issue comes when students from rural areas are disadvantaged in terms of accessing e-learning 
technologies such as the internet and computers due to a lack of affordability and access. 

Some rural areas have poorly developed infrastructure such as a lack of mobile network facilities to 
assist students with connecting online, while in urban areas every town has access to such facilities. In 
Zimbabwe for example, the country struggles with electricity shortages, where only 41% of the country 
has access to electricity [7]. University student bodies such as SASCO, ZINASU and NUGS raised 
concerns about online learning. The student bodies mentioned access, affordability of data, and 
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exclusion of the poor and hasty implementation as the main challenges with the move from traditional 
to online learning. Students from developing countries unlike those from developed countries appear to 
prefer face to face teaching and learning owing to the myriad challenges experienced in these countries. 
Governments of such countries need to speed up projects of development to close the gap that exists 
between the infrastructure found in urban and rural areas. If the education systems will change to strictly 
or partly online, measures need to be implemented to not cause a gap between students found located 
in rural and urban areas.  

The Vice President of Tencent Cloud believes that the future of online learning is characterized by a 
hybrid model of education. The model integrates information technology to the traditional classroom 
teaching and learning education system [6]. The COVID 19 pandemic has revealed options to traditional 
methods of teaching and learning which with careful planning and implementation can provide great 
benefits for both learners and educators. It is undeniable that online learning is faced with a plethora of 
challenges, but those challenges can be overcome with a new way of thinking and doing. A mind shift 
will be required for both educators and learners should the online learning be implemented even beyond 
the COVID 19 pandemic. 

2 METHODOLOGY 
The study is using a qualitative research approach, to explore students’ perceptions about migrating 
from face-to-face to online teaching and learning. The study focuses on students’ experience and the 
effects of the abrupt move from face-to-face learning to online learning. This is the first phase of a bigger 
study to unpack the online learning experience of mining engineering and mine surveying students at 
University of Johannesburg. 

A qualitative research approach made it possible to obtain an in-depth understanding of this 
phenomenon from the participants’ viewpoint. Rubin and Babbie [8] postulated that a qualitative 
research approach was most desirable for a research study aimed at understanding participants’ 
experiences and perceptions and unravelling the meanings attached to a social phenomenon. The 
researchers evaluated the subjective views of participants to best understand the phenomenon under 
study [9]. The researchers interacted with the participants in a manner that provided adequate 
understanding of the motivation behind the participants’ behavior and meanings, rather than “collecting 
data to assess preconceived models, hypotheses or theories” [10];[11].  

2.1 Research design 
A case study research design was utilized to enable the researchers to study in-depth the experiences 
of the individual students within the Mining Engineering and Mine Survey department. A case study 
design is commonly associated with qualitative research studies and can be defined as “a systematic 
inquiry into the event or a set of related events which aims to describe and explain a phenomenon of 
interest” [12], [13], [14]. Case study designs assist with the understanding a particular phenomenon 
within its real-life context. The researchers opted for a case study design to study Mining Engineering 
and Mine Surveying students in isolation, to gain a deeper understanding of the setting in which they 
functioned, and to examine how this affected their learning within the Faculty of Engineering and the 
Built Environment (FEBE). [15] Stated that a case study research design ought to be based on real life 
issues and on a limited sample that is richly explored and investigated by the researcher. The case 
study design was preferable for the research study as it allowed the researchers to gather the 
perceptions of students. 

2.2 Data acquisition 
Individual online interviews were used as a data collection method. Interviews were the preferred form 
of qualitative data collection method as they are useful in collecting rich descriptive data from a small 
sample [16]. This was prudent for this study as it sought to explore the experiences of students and 
provided a thorough understanding of opportunities and constraints within their study environment. 
Interviews with participants took approximately 20 to 45 minutes and additional interviews were 
facilitated until data saturation was reached. 

The research study employed a semi-structured interview scheduler containing predetermined 
questions which helped in providing prompts for extracting important data to inform the study [13]. An 
interview scheduler is a tool containing essential questions (mostly open-ended) to give researchers an 
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in-depth understanding of the social phenomenon under study, in this case, the experiences of Mining 
Engineering and Mine Surveying students within FEBE [17], [18].  

2.3 Sampling 
A non-probability sampling procedure was used to select relevant participants for the study. The choice 
was informed by an element of judgment with the intention of carefully selecting participants based on 
specific attributes of interest to the researchers [19], [20]. The form of non-probability sampling 
procedure employed was judgement sampling, implying that it was based on the researcher’s judgment. 
[21] stated that purposive/ judgement sampling is a method used by qualitative researchers to select 
participants “who have experience or knowledge of the issues being addressed in the research”. It was 
desirable for the researchers to choose a sample based on judgement because the research study did 
not intend to make generalizable conclusions [22] from the data collected. Accessibility was the core 
function of this form of sampling [20] and obtaining formal permission was crucial, not only for ethical 
purposes, but also to have better access to the research participants. Therefore, the researchers 
approached the University of Johannesburg students from the Mining Engineering and Mine surveying 
department to gain access to the potential research participants, by obtaining formal permission from 
the head of department to conduct the research study. Ten students approached and were willing to 
take part in the study. The study used a sample of 10 students from both Mine Engineering honours and 
Mine Survey fourth year students from the Faculty of Engineering and Built Environment at the University 
of Johannesburg. With a division of male (80%) and female (20%). The age group was noted to be 
between the ages of 18-35. A deliberate decision was made to include students in their Honours and 
Third year of study to have them share their experiences of online learning as they were previously 
taught face-face (between 2018 and 2019). This echoed the aim of the research study which was to 
gain a better understanding of the experiences of students who have been taught both by face-face and 
online methods. 

The selection criteria required the research participants to be students in Honours and Third year levels 
within the Mining Engineering and Mine Surveying department. In addition, students needed to be 
enrolled at UJ in 2021. The exclusion criteria were students in their first and second year of study 
because they do not have an experience of face-to-face teaching and learning. 

2.4 Data analysis 
The data collected were analysed using thematic analysis, which is defined as “a method for identifying, 
analysing, and reporting patterns (themes) within data” [23]. The analytic method employed 
complemented the research approach and design as it allowed the researchers to identify recurring 
themes from the data collected in relation to the experiences of students. The interview was an open-
ended questionnaire which comprised of three sections being section A (Demographics), section B 
(face-to-face teaching and learning) and section C (online teaching and learning). The analysis was 
made by looking at the responses given by participants and the manner in which they answered the 
questions asked. Identifying a pattern was very simple as the questions were divided into three sections 
and that assisted with establishing patterns of the responses. The answers provided by the participants 
were informed by their experiences and feelings regarding face-to-face and online teaching and learning 
environments. 

2.5 Ethical consideration  
To comply with a moral standard of conducting research ethical considerations were made. Before the 
interview commenced, the researchers obtained informed consent and voluntary participation of the 
research participant. The researchers ensured confidentiality to the participants by making sure they 
remained anonymous. The identifying information of the participant was omitted, and their response are 
not linked to the individual participants. 

3 RESULTS 
This study explored the transition of online teaching and learning in the University of Johannesburg. The 
abrupt move to online teaching and learning due COVID-19 pandemic came with several challenges 
which put strain to the education system and the adoption of learners and lecturers which included lack 
of enough data, lecture interaction, internet connectivity and home comfort. This study offers an 
understanding on how the move to online learning environment was perceived by learners in the Mining 
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engineering and Mine surveying at UJ field. Research is ongoing aimed at gaining a better 
understanding of the extent of the challenges identified in this study. This study shows that universities 
should invest enough in their infrastructure to be able to add quality to the education system and to 
move fully to online teaching and learning. 

Using thematic analysis, four themes were identified which include lack of enough data, weak internet 
connectivity and disruption, lecture recordings and interaction and home comfort. 

The study was conducted on students who were registered prior to COVID-19 pandemic and had the 
experience of moving from face-to-face to online learning environment. The structure of the questions 
was designed to draw on the students’ experience of both face-to-face and online teaching and learning. 

The themes identified from the analysis was lack of enough data, lecture interaction, internet connectivity 
and disruption and home comfort. 

(1) Lack of enough data bundles,  

Participants felt that the university did not provide enough data bundles to use. As online learning 
needed to cover both theoretical and practicals modules for the course for students to pass. The 
frustration for students stemmed from not having enough data to be able to attend classes or to write 
exams. It was indicated by students that with the total shutdown that happened due to COVID-19 
pandemic, it was very difficult with little data they got compared to when they were on campus and using 
the University Wi-Fi and other faculty resources. The study showed that with online learning, students 
had to use online resources and support which required large amounts of data.  

(2) Lecture interaction,  

When compared to face-to-face learning, students described face-to-face interaction with lecturers as 
more efficient, since they could be able to interact and ask questions based on what they were taught 
in a traditional classroom environment. Furthermore, students added that the lecturers’ response on 
email was poor. Students also explained that lecturers take long to respond to their queries when they 
are struggling to understand a concept.  

(3) Internet connectivity and disruptions, 

Although classes were scheduled and the difference was not much from the traditional way of learning, 
students complained about internet connectivity and the environment disturbance. It was noted that a 
class would start at 8H:00 am but due to disruptions one would join a class later as internet connectivity 
was a problem and that the disturbance around them was also a factor to why they prefer face-to-face 
classes compared to online learning. 
(4) Home comfort 
95% of the participants were very excited about studying at the comfort of their home and that they did 
not have to wake up in early mornings just to be on campus to attend class, but again it was stated not 
to be 100% conducive to the learning environment. One of the male participants mentioned time 
management as an issue. Most students took advantage of the comfort of studying at home but not 
realizing that they wasted most of their time not attending classes but relying on online recordings that 
lecturers made available to students. 

The comments made by participants is that they prefer face-to-face learning as compared to online 
learning because the mode of teaching is of good quality and that it makes one understand that you 
need to learn because of the interactions both from lecturers and other students. As the interview was 
conducted amongst Mining Engineering and Mine Surveying students, one question was also asked 
about the practical modules and one participant mentioned that most practicals need visible 
resources\equipment for example Mine Surveying modules. One cannot simulate a survey practical 
module as it needs physical interactions with lecturers or laboratory instructors. 

3.1 Discussion 
The study focused on the students’ experience regarding the abrupt move from face-to-face to online 
learning environment due to the COVID-19 pandemic. Where many challenges were identified. The 
themes identified in this study are similar to findings of other researchers with the exception of the 
development of countries and their ability to implement the online learning environment. 

[24] States that, infrastructural support is important for the application and success of the blended mode 
of teaching and learning. This is among the highest scored critical factors which respondents 
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acknowledged that should be in place for the success of the system. It's imperative to note that 
institutions should invest in their infrastructure to provide a conducive environment for the application of 
blended mode of teaching and learning. With South Africa being a developing country, there are other 
parts or areas in the country that are still struggling with internet facilities where most of our students 
are based. Most participants did not shy away on the fact that a move to online learning is necessary, 
however universities need to strengthen their facilities or resources to enable the facilitation of online 
teaching and learning. 

Other participants emphasized that though there are modules that can be simulated like in mining 
engineering, With mine surveying being a course that offers practical modules in an environment that is 
using visible resources or equipment might not be easy. Students’ perceptions to online learning are 
based on how they can relate to what is put on the table or they can be biased since they had to move 
with limited resources or no knowledge. The themes identified showed how the abrupt move to online 
learning environment created a gap between student – lecturer interaction. 

It appears that the students have derived less benefit from online teaching and learning as opposed to 
face-to-face. The only clear benefit of online learning is the comfort of being at home and listening to 
lecturer recordings. This corroborates with findings by Stern [2] who mentions the advantage of online 
learning to be the flexibility of students to access lectures at their own time. Students in mining 
engineering and mine surveying seem to prefer the face-to face teaching and learning pedagogy. The 
clear benefits they derive from this method of learning ranges from forced discipline, time management, 
enhanced lecturer-student interaction, and better grasp of lecture concepts. 

4 CONCLUSIONS 
This study explored the transition of online teaching and learning in the University of Johannesburg. The 
abrupt move to online teaching and learning due to COVID19 pandemic came with several challenges 
which put strain to the education system and the adoption of learners and lecturers which included lack 
of enough data, lecture interaction, internet connectivity and home comfort. This study offers an 
understanding on how the move to online learning environment was perceived by learners in the Mining 
Engineering and Mine Surveying at UJ field. Research is ongoing aimed at gaining a better 
understanding of the extent of the challenges identified in this study. This study shows that universities 
should invest enough in their infrastructure to be able to add quality to the education system and to 
move fully to online teaching and learning. 
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Abstract 
Dance is not only a sport, is also an artwork. Since it can express feelings and belief through the physical 
usage of entire body from toe to head, it is important in communication education. As it is essential for 
the talkers to choose correct vocabularies in a course of conversation, dancers must be able to correctly 
perform the moves accurately. Hence, setting limbs and joints at correct positions directly results in the 
expressive quality of a dance performance. In particular, a group dance, because the physical 
characteristics of each individual are different, mistakes of positions are easily recognized by the 
spectator as a sense of discomfort. For even the professionals, it is extremely difficult to express one 
emotion or thought as a whole, and for the beginners, this problem is intensified. Therefore, it is 
inevitable that beginners must be taught by the instructor to pay attention to and follow the key body 
movement of an experienced experts. Despite the fact, there is no methods for beginners to dance in 
real time and clearly evaluate the differences from experts. 

To solve this problem and as a method for beginners to learn dance more efficiently, the authors propose 
a game-style system as a role of a dance notation focusing on the posture information of dancers. It 
compares the dances of experts and users, then calculates the score. This method uses an OpenPose 
for acquiring expert’s skeleton information saved in video format, Kinect v2 sensor for acquiring user’s 
skeleton information, personal computer for calculation of the obtained skeleton information, a beamer 
for projecting the system screen displayed on the computer monitor. This system, in order to compare 
the dances of experts and beginners, focuses on the three key components, the length between the 
dancer’s feet and knee, the position of the center of gravity, and the angle of each joint, and compares 
them with the expert’s as follows. When the Kinect sensor recognizes the user's body, the system starts 
running. The projected screen displays the system explanation with audio, video of an expert’s dance, 
and the actual dance moves used, and asks the user to start playing. From provided keypoints by the 
two skeleton information, the lengths between dancer’s legs are compared for each frame, and gives 
advice based on the calculated score. This is repeated for two more time, for the position of the center 
of gravity, and the angle of each joint. The user can judge the substances to be revisited for each of the 
three types of positions based on the scores and advice, which leads to the improvement of dance skills. 
As a result, user will attain higher expressive quality. Preliminary experiments support the feasibility of 
this proposed method. 

Keywords: skeleton information, Kinect sensor, OpenPose. 

1 INTRODUCTION 
Dance can be recreational, for physical exercise, and also an art form like painting, sculpture, music, 
and literature. It is a very powerful tool in communication education because it allows emotions and 
beliefs to be expressed by using the entire body, from the toe tips to the head. Similar to how wording 
is chosen for effective communication, a group of dance performers must execute each move correctly. 
Hence, it is important to place the limbs and joints in the correct positions. In group dance, because 
each person has different physical characteristics, the misalignment of positions can easily be conveyed 
to the audience as awkwardness. In order to do so, dancers must concentrate on their balance and use 
syncopation for rhythmic accents [1]. Even for professionals, it is very difficult to express completely a 
single emotion or idea; for beginners, the problem is intensified. 

As novice dancers learn, the instructor must teach them to give attention to, and mimic, the body 
movements of the expert. To this end, previous studies have used 3D animations [2]. This requires basic 
skills and extensive knowledge of dance moves, and, of course, does not allow beginners to dance in 
real-time or clearly evaluate how they differ from advanced dancers. To solve this problem and allow 
beginners to learn dance more efficiently, the authors propose a game-style system that focuses on the 
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dancer's posture information and serves as a new dance notation system. It compares the dances of 
experts and learners and calculates a score. To compare the expert and beginner dances, this system 
focuses on three important factors: the distance between the dancer's feet and knees, the position of 
the center of gravity, and the angle of each joint. Furthermore, these are compared with the expert’s 
data, as follows: The system starts when the Kinect sensor recognizes the learner's body, and a 
description of the system accompanied by audio explanations is shown on-screen, followed by a video 
of an expert dancing and the correct dance moves to use. Taking the key points of the skeleton 
information, the positions of the dancer's legs are compared frame by frame, and the calculated score 
is used to formulate remedial advice. This process is repeated to evaluate the position of the center of 
gravity and the angles of all joints. Based on the scores and advice, the learner can determine what 
should be reviewed to improve their dancing skills. Consequently, the learner can achieve a higher level 
of expression. 

This paper provides an overview of the system and describes the preliminary experiments to 
demonstrate the effectiveness of the system. 

2 METHODOLOGY 

2.1 Outline of the dance notation 
In this study, we aim to improve the dance skills of novice dancers by comparing the skeleton information 
of the learner and the expert. In addition, for the learner to place their limbs and joints in the same 
position as the expert, the position of the center of gravity and each joint angle of the expert and the 
learner, respectively, are acquired.  

The learner dances while referring to the pre-recorded dance of the expert on the left-hand side of the 
screen, as shown in Fig. 1. The learner is shown on the right-hand side of the screen. The skeleton 
information is superimposed on the screen to clarify the points of which the learner should be aware. 
After finishing the dance, the scores and advice are displayed on the screen based on the expert’s 
skeleton information. 

                                                  Skeleton 

 
Figure 1. Dance Notation. 

2.2 Acquisition of skeleton information 
This method uses OpenPose to obtain the skeleton data of an expert dancer, which is stored as a video. 
OpenPose is a real-time system for multi-person 2D pose detection, including the body, foot, hand, and 
facial keypoints [3]. 

To obtain the learner's skeleton data, we used the Kinect v2 sensor and Kinect for Windows Software 
Development Kit 2.0. Using the RGB image and depth image obtained by the Kinect sensor, we acquired 
3D skeleton coordinates. 

The learner dances while referring to the pre-recorded dance of the expert on the left-hand side of the 
screen, as shown in Fig. 1. The learner is shown on the right-hand side of the screen. The skeleton 
information is superimposed on the screen to clarify the points of which the learner should be aware. 
After finishing the dance, t 

 
Figure 1. Dance Notation. 
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2.3 Evaluation 
In this study, we asked learners to dance three times for a total of three different comparisons and 
calculate the overall score. For each measurement, the score for each frame was calculated, and the 
average value for the entire dance was obtained, which was then used as the score for each step. The 
first step compares the distances between the legs of the model and the learner. The formula used for 
the comparison is shown in Eq. (2). 

𝑠! = 1 − %
𝑙"
𝐿"
−
𝑙#
𝐿#
% (2) 

 
𝑙", 𝐿":𝑚𝑜𝑑𝑒𝑙, 𝑙# , 𝐿#: Kinect 

To clarify the extent to which the center of gravity is laterally shifted, we compared the ratio of the 
distances from the midpoint coordinates of both ankles to the ankle coordinates and the sacral 
coordinates. The equation used for the comparison is shown in Eq. (3). 

𝑠$ = 1 − %
𝑏"
𝐵"
−
𝑏#
𝐵#
% (3) 

 
𝑏", 𝐵":𝑚𝑜𝑑𝑒𝑙, 𝑏# , 𝐵#: Kinect 

Finally, the angles of the shoulders, elbows, hips, and knees were compared. The equation used for the 
comparison is shown in Eq. (4). 

𝑠% = 1 −
1
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𝜃":model, 𝜃#: Kinect,	 𝑗:	𝑗𝑜𝑖𝑛𝑡	𝑛𝑢𝑚𝑏𝑒𝑟	(𝑡𝑜𝑡𝑎𝑙	𝑗𝑜𝑖𝑛𝑡 = 8) 

3 EXPERIMENT 
An experiment was conducted to verify the effectiveness of the system. A single Kinect sensor was used 
to analyze the subject's dance. In addition, the system screen was displayed on a laptop PC, and the 
subject danced while watching the screen. 

3.1 Experimental method 
A pre-recorded video of the dancer was analyzed using OpenPose. The subject was recorded in real-
time using a Kinect sensor. The subjects repeated the same dance three times, paying attention to 
different parts of the dance, and recorded their scores and advice for each step. The experimental 
environment is illustrated in Fig. 2. The distance between the subject and the Kinect sensor was set to 
2.5 m, as shown in Fig. 3, for the subject's entire body to be displayed with arms raised. 

 
Figure 2. Experimental environment. 

A pre-recorded video of the dancer was analyzed using OpenPose. The subject was recorded in real-
time using a Kinect sensor. The subjects repeated the same dance three times, paying attention to 
different parts of the dance, and recorded their scores and advice for each step. The experimental 
environment is illustrated in Fig. 2. The distance between the subject and the Kinect sensor was set to 
2.5 m, as shown in Fig. 3, for the subject's entire body to be displayed with arms raised. 

 

 
Figure 1. Experimental environment. 
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Figure 3. Subject positioning. 

3.2 Results 
The step and overall scores are shown in Table 1. The overall score increase is shown in Fig. 4. The 
blue points are the overall scores that increased by 31.6% in repetition.  

Table 1 Increased Score. 

 1 2 3 

Step 1 76.0 80.0 81.0 

Step 2 72.0 72.0 86.0 

Step 3 42.0 61.0 83.0 

Overall Score 63.3 71.0 83.3 

 
Figure 4. Increasing Overall Scores. 

4 CONCLUSION 
Our study aimed to evaluate the difference between beginner dancers and experts to help beginners 
learn to dance more efficiently. Our method uses a Kinect sensor, an RGB-D camera, and OpenPose 
software. The Kinect sensor acquired the skeleton information of the learner, while OpenPose acquired 
the skeleton information of the expert. We conducted an experiment to evaluate the proposed method’s 
effectiveness. The experimental results confirm that the overall acquired scores increased. These 
results suggest the efficacy of the proposed method. 

 

 
Figure 1. Subject positioning. 
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Abstract 
Online learning is widely adapted by universities during Covid-19 pandemic in Malaysia since the 
announcement of Movement Control Order (MCO) by the government in March 2020. Online learning 
had revolutionized today’s ways of education, and had opened up opportunities for teaching and learning 
communities to explore and improve their teaching and learning experiences. However, the abrupt shift 
from face-to-face into virtual classrooms provides little time for gradual change, and has created chaos 
with degrees of anxiety among students in universities especially students with special needs. The 
objectives of this research were to gauge University of Nottingham Malaysia (UNM) students’ perception 
on online learning and to identify the differences in learning experience of students with and without 
special needs.  Quantitative and qualitative methods were employed to collect data anonymously from 
students. The survey form was created as such that it allows students to indicate if they have special 
needs or not. Quantitative analyses reveals that most students (around 50%) were not satisfied with 
their online learning as they perceived online classes had affected the quality of their learning. Although 
they are satisfied with the supports of online teaching materials, they felt that emotional and mental 
supports are insufficient. Majority of the students prefer to talk to their lecturers instead of the staff from 
Wellbeing office. Only a small percentage (8.6%) of students without special needs (WSN) prefer to 
contact the Wellbeing office if they are mentally disturbed as compared to the students with special need 
(SN) (38.5%). About 28.6% of WSN students think online learning is better for them but not the SN 
students. None of the SN students think online learning is better for them to get advice and support from 
the lecturers. Qualitative data were subjected to thematic analysis.  Five themes were identified 
pertaining to their feedback on online learning experience: interaction barriers, technical difficulties, lack 
of support, demotivated and distractions. The interaction barriers seems to be the biggest hurdle for 
students as online learning had limited interactions among peers and lecturers. Distractions during 
online learning had also caused anxieties among students. In terms of support, students felt there is a 
lack of emotional and mental health support from the university. The outcome of this research gives light 
to the way students with special needs’ perceive online learning. This study had proven that online 
learning is difficult for SN students. This call for universities to improve their implementation of online 
teaching to provide quality learning experience for students especially those with special needs.  

Keywords: Covid-19, online learning, special needs, learning support. 

1 INTRODUCTION  
The Covid-19 pandemic is dreadful and had brought changes on how people work, how people 
communicate, and how people live their daily lives [1]. At its peak, more than 188 countries, 
encompassing around 91% of enrolled learners worldwide, closed their schools and learning institutions 
to try to contain the spread of the virus [2]. With attending schools physically being prohibited, online 
teaching was the only viable option to ensure the continuity of the education for school and university 
students [3]. This has forced the schools and universities worldwide to undergo abrupt paradigm shift in 
the ways of delivery, management of online classes, and providence of learning support using online 
platform. This was particularly challenging considering that most education system of universities were 
built around physical lecture theaters, classrooms and supporting facilities.  

Online learning can be enjoyable to some, difficult to others, and challenging to certain groups [4]. With 
diverse differently abled students, and after 15 months of online teaching, the University of Nottingham 
Malaysia (UNM) felt the need to understand the effectiveness of the various online teaching practices and 
whether the types of support provided to their students are sufficient to facilitate their online learning. In 
particular, the pandemic has limited the types of support services universities can offer to their students. 
This study is primarily aimed to understand the perception of UNM students toward online learning, 
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teaching materials and online supports provided by the university. This research is also designed to identify 
the differences in perceptions among UNM students with, and without special needs. This study hopes to 
provide a glimpse to what students feel about online learning in the universities and come up with a few 
suggestions to improve students’ learning experience especially to those with special needs.  

2 RELATED WORK  
In Malaysia, like many countries around the world, the Movement Control Order (MCO) was enforced to 
flatten the curve of the spread of Covid-19. The Ministry of Higher Education announced that all public 
and private universities in Malaysia are to conduct teaching and learning activities via online platforms 
until the end of December 2020 [5]. The academic fraternity were resilient, quick to adapt and proactive 
in overcoming the challenges brought about by the MCO. The continuation of education online had 
challenged the students, parents, and teachers alike.  

Students, disregard with or without special needs, faces many barriers pertaining to online learning. The 
barriers include internet access, internet connectivity, appropriate devices for online classes, as well as 
conducive environments for online learning. Even before COVID-19, it was reported that students 
worldwide did not have the same opportunities in accessibility to devices such as computers, tablets, 
and the Internet [6]. China, with a strong technological infrastructure, was successful in providing 
distance education. Contrarily, countries such as Vietnam and Mongolia struggle with difficulties in 
carrying out distance education process with low Internet networks, smartphones, or televisions [7]. 
Some other challenges of online teaching and learning include low digital literacy, incompetent digital 
skills, and inability to engage students actively in their online learning. These shortfalls had caused 
stresses among students and teachers. The prolonged lockdown and isolation from peer groups had 
affected students’ learning [8]. In some cases, custom-designed teaching materials are required to 
support the learning activities on specific subjects for specific groups of students. Eventually, efforts to 
remove those barriers and provide necessary supports has make online learning more costly for 
students, parents, and schools. 

The challenges of online learning are obvious and intensified for student with special needs [9]. These 
students with special needs are reported to be at high risk of dropping out of education due to many 
reasons. The pandemic had significantly reduced the supports for students with special needs, 
especially those require specialists such as special education teachers, speech and language 
therapists, and psychologists [10]. On the bright side, the pandemic had brought a few pertinent issues 
relating to students with special needs to light and several research were carried out to understand their 
struggles [11]-[13]. The main purpose of educating students with special needs is to ensure their 
integration with the society by providing equal and effective educational services both in special 
education schools and through inclusive education. The most effective way to achieve this integration 
is to ensure that students with special needs continue to receive support and general education services 
together with their peers [14]-[17]. Such, is the practice of the University of Nottingham Malaysia. 

3 METHODOLOGY  
The approval from the faculty’s Research Ethics Committee were sorted to ensure that the ethical aspect 
of the vulnerable group was protected. The research data were collected through a survey. The survey 
created was reviewed by the university Well-being and Learning Support Department to ensure the 
suitability in relation to students with special needs. The survey was administered to all students of 
Faculty of Science and Engineering including those with special needs. This was made possible via 
emails and shared by lecturers during the online classes between 15th August to 15th September, 2021. 
The participation was on a voluntary basis.  

The survey was anonymous and composed of three sections. Section A consisted of 10 multiple choices 
demographic questions. Section B consisted of 16 questions constructed using a 5-point Likert scale, 
concerning students’ perception on online learning experience, and support during COVID-19 
pandemic. Lastly, section C consisted of two open-ended questions to explore more information about 
online learning issues, challenges encountered and suggestions for improvements.  
All data obtained were kept confidential and were accessed by the primary researchers only. The data 
were examined to determine if there were differences among students with and without special needs. 
Variation by gender, level of program and field of study were also investigated. Quantitative survey data 
were analysed with descriptive statistics using Microsoft Excel [18]. Qualitative data were analysed using 
Thematic Analysis [19] and interpreted to decide common viewpoints among participants [20]. The 
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repetitive responses were captured, and codes were assigned to represent the significant data. 
Consequently, the codes were assembled and important phrases were identified in accordance to Braun 
and Clarke’s [19] method described as “searching for themes” [21].  

4 RESULTS 
A total of 118 responses were obtained from the survey. Among them, 13 respondents (11%) had 
identified themselves as students with special needs which includes learning differences, self-diagnosed 
mental health and mental health condition. The remaining 105 respondents (89%) indicated that they 
do not have special needs.  

4.1 Quantitative Data  
Table 1 shows students’ responses in percentage on their perception towards online learning. They 
could choose their response ranging from strongly agree to strongly disagree as tabulated. Students 
with special needs (SN) are less satisfied and feel greater challenges towards online teaching comparing 
to students without special needs (WSN). A total of 40.9% of WSN students were satisfied with their 
online learning while only 23.1% of the SN students were satisfied. Majority of the WSN students (72.4%) 
think the online teaching had affected the quality of their learning. The SN students however, think that 
their learning were affected greatly with 76.9% strongly agreed on this matter. Despite the 
dissatisfaction, around 50% of the WSN students and 38% of the SN students find it convenient to learn 
online. In terms of time required in the preparation of online learning, SN students do think that it has 
taken much of their time (53.9%), while only 21.9% of the WSN students think the online learning is 
consuming. The high percentage of students sitting on the fence (indicating neutral) could mean that 
they were satisfied on certain aspects, and not satisfied on other aspects.  

Table 1. Respondents’ Perception towards Online learning. 

 
Strongly 

Agree Agree Neutral Disagree Strongly 
Disagree 

WSN SN WSN SN WSN SN WSN SN WSN SN 
I am satisfied with the online teaching 
mode that I have adopted during 
Covid Pandemic. * 

7.6 7.7 33.3 15.4 34.3 38.5 17.1 30.8 7.6 7.7 

The online teaching affects the quality 
of my learning. * 23.8 76.9 48.6 7.7 21 7.7 6.7 7.7 0 0 

Online learning is very convenient * 12.4 7.7 38.1 30.8 30.5 23.1 15.2 23.1 3.8 15.4 

Preparation for online learning is time 
consuming. * 4.8 38.5 17.1 15.4 36.2 30.8 38.1 7.7 3.8 7.7 

WSN=Students without special need; SN=Students with special needs;  

Table 2 gives indication that majority of the students from both groups are somewhat satisfied with the 
online teaching materials provided. Around 80% of the students are happy with the accessibility of the 
recorded lectures in Echo360. However, a huge percentage of students (WSN 44.8%, SN 23.1%) are 
indecisive when it comes to library support which is mainly in the form of eBooks.  Majority of WSN 
students (76.2) did not find difficulties in using Microsoft Teams for their classes while only 61.6% SN 
students find it easy. 

When it comes to their perception on online supports and assistance provided, 50 – 60% of WSN 
students are satisfied with the time allocated to complete their assignments, apart from learning and 
good moral support given by the lecturers (Table 3). However, 31% of SN students feels that they have 
not been given sufficient time to complete the coursework. Generally, students find their lecturers 
provided them with good moral support, and a good percentage of both categories prefer to get 
advice/assistance from their lecturers instead of contacting the wellbeing office when they need help. 
Only a small percentage (8.6%) of students without special needs (WSN) prefer to contact the Wellbeing 
office if they are mentally disturbed as compared to the students with special need (SN) (38.5%). About 
28.6% of WSN students think online learning is better for them but not the SN students. None of the SN 
students feels that online learning is better for them to get advice and support from the lecturers. 
Qualitative data were subjected to thematic analysis.  
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A high percentage of WSN students (51.4%) are indecisive if they want to contact the wellbeing office if 
they face mental health issues. More students disagree with the notion that online support and group 
assignment is better.  

Table 2. Respondents’ Perception towards Online teaching material.  

 
Strongly 

Agree Agree Neutral Disagree Totally 
Disagree 

WSN SN WSN SN WSN SN WSN SN WSN SN 
The recorded lectures (Echo360) 
are accessible. * 35.2 30.8 50.5 46.2 12.4 7.7 1.0 15.4 1.0 0 

I am satisfied with support provided 
by library.(eBook, assistance) 4.8 23.1 34.3 30.8 44.8 23.1 11.4 15.4 4.8 7.7 

I can use Microsoft Teams without 
any problem. * 26.7 15.4 49.5 46.2 13.3 15.4 10.5 23.1 0 0 

WSN=Students without special need; SN=Students with special needs;  

Table 3. Respondents’ Perception towards Online Support and Assistance.  

 
Strongly 

Agree Agree Neutral Disagree Totally 
Disagree 

WSN SN WSN SN WSN SN WSN SN WSN SN 
Sufficient time given for me to 
complete my coursework/ 
assignment. * 

12.4 7.7 44.8 23.1 27.6 38.5 13.3 30.8 1.9 0 

I am satisfied with the learning 
support given by lecturer* 13.3 23.1 40.0 30.8 37.1 23.1 6.7 23.1 2.9 0 

Lecturers provide me with good 
moral support. * 10.5 15.4 43.8 46.2 37.1 30.8 6.7 7.7 1.9 0 

I always approached my 
lecturer/tutor if I need any further 
assistance. * 

11.4 15.4 48.6 30.8 24.8 15.4 14.3 15.4 1.0 23.1 

I always contact wellbeing office to 
seek for help if I mentally disturbed. * 1.9 15.4 6.7 23.1 51.4 23.1 23.8 23.1 16.2 15.4 

I do better in online learning than 
face-to-face. * 4.8 0 16.2 15.4 28.6 7.7 28.6 30.8 21.9 46.2 

Online learning is better for me in 
terms of working with fellow students 
for group assignment. * 

2.9 0 16.2 7.7 20.0 23.1 33.3 30.8 27.6 38.5 

Online learning is better for me in 
terms of getting advice and support 
from my lecturers.  * 

2.9 0 25.7 0 31.4 23.1 23.8 30.8 16.2 46.2 

WSN=Students without special need; SN=Students with special needs;  

4.2 Qualitative Data  
The collected data was analysed using thematic analysis [19]. A total of 89 participants responded to 
the open-ended survey question. Figure 1 encapsulate the challenges faced by students in online 
learning during Covid-19 pandemic. Five themes were identified during the thematic analytical process, 
there were: i) Communication Barrier ii) Technical Difficulties iii) Lack of support iv) Demotivated v) 
Distractions. 
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WSN=Students with special needs; SN=Students with special needs; 

Figure 1. Thematic Map: Challenges towards online learning during Covid-19 Pandemic. 

4.2.1 Interaction barriers 

Interaction barriers is one of the major issues highlighted by most of the students with/without special 
needs. Online learning is a preferred option to facilitate the continuation of education under the 
restrictions of lockdown during Covid-19 pandemic. It gives a light of flexibility but loses the dimension 
of interaction due to the absence of face-to-face contact with lecturers and peers. Student engagements 
is easier in physical classroom environment, may it be among peers and with the lecturers. Based on 
the feedbacks given by the students, interactions with lectures and peers became challenging with the 
physical separation and limitations of communication technologies. Below are some of the feedbacks 
received from the respondents:- 

• “…Sometimes certain things would go missed due to the lack of communication between students 
and lecturers....” 

• “….It's hard to have two way communication with peers…” 

• “…not enough engagement for students and lecturers …” 

• “…lack of interaction between peers make me more depressing...” 

• “….it's not easy to bond and interact effortlessly with peers and lecturers online..” 

• “…This also disrupts communication between lecturers and students…” 

According to the respondents, interaction barriers had caused them to become more passive and felt 
isolated during online classes.  

4.2.2 Technical Difficulties 
Although migrating education to online classes via virtual platforms have enabled new possibilities and 
opportunities, the shift does not go as smoothly as we wanted it to be. Technical difficulties are one of 
the issues highlighted by both group of students. Internet connectivity remains a major barrier to both 
lecturers and students during online classes. The intermittent connectivity and slow data transfer during 
online classes had caused laggy audios and videos, leading to students missing out some part of the 
lectures. This issue is almost avoidable during face-to-face classes. With the heavy use of data for 
videos, audios, screen sharing and utilization of online platforms for class activities, a strong internet 
connection is required. However, not everyone can have stable access to strong internet all the time. 
To add salt to the wound, higher connectivity with higher data transfer rate requires higher subscription 
rate. This can be a major issue if there are more than one user at one time in a household. Several 
students claimed that they are struggling with unpredictable interferences caused by technical issues 
during their online classes. Facing the pitfalls of online learning sometimes made them feel more tensed 
and discouraged. 

Interaction barriers 

WS
N  

Technical 
difficulties 

SN 

Lack of support  Distractions Demotivation 

4988



 

 

4.2.3 Distractions and Demotivation 
Although the sudden shift from face-to-face to online learning protects students from the spread of the 
virus during lockdown, their learning experience in higher education was negatively affected. Many 
students faced challenges of distractions when studying or attending classes at home. Distraction is one 
of the major obstacles raised by WSN students. The distractions include the urge to browse and use 
social media, family circumstances and non-conducive environment at home. These distractions could 
easily divert their focus and diminish their productivity.  Such situation weakens their attention to their 
classroom activities. Below are some of the feedback shared by the respondents: - 

• “…cannot focus in class, staying at home is too relax...” 

• “…. it’s difficult to find an area to study with no distractions at home…” 

• “…Mostly distractions from being in a home environment which decreases the overall quality of 
learning due to constant disruptions from family members. It's also difficult to separate schooling 
hours from relaxation time since you largely spend time in the same physical area for both 
activities, it can be difficult to feel like you're resting when you're always at home…” 

Since multiple distraction can undermine the effectiveness of their learning processes, frustration and 
demotivation entails when students cannot focus on their study for longer period of time.  

4.2.4 Lack of Support 
Lack of support from peers and lecturers were also highlighted by the SN students. Delay in getting 
feedback or assistance on difficulties had affected them deeply. For the SN students, peers and lecturers 
were their pillar of support to obtain immediate assistance whenever required. However, continual 
isolation from peers and lecturers had made them feel lonely and anxious at times. This affects the SN 
students mentally and caused them to be less engaged during remote learning. Below are some of the 
feedbacks shared by the respondents:  

• “…I felt I didn’t have much support. I would rather have met my lecturers face to face and attended 
classes, so I had a better idea of what I was studying. …” 

• “…since I also have anxiety, it was very difficult for me to personally reach out and contact for 
help or ask when needed...” 

5 DISCUSSION 
This study had revealed that technical issues is a challenge to UNM students in online learning. 
Technical issues include tools that can help manage online teaching and learning, such as 
communication tools, learning management systems or other tools that teachers, parents or students 
can use to create or access educational content. For example, Microsoft OneNote, a digital note-taking 
app in the Microsoft Office 360 Suite allows users to store, tag, and mark-up of various mediums of 
digital content including word documents, slide decks, audio notes, and other mediums. Microsoft 
Teams offers chat, meet, call and collaboration features integrated with Microsoft Office software and is 
therefore suitable for classwork, teamwork and management. Despite various capabilities offered by 
these online platforms, the ability of the teacher and students to utilize them remain as a major concern 
[22]. From a broader perspective, technical issues should be tackled from teachers and students end 
where proper training on the use of teaching platform is necessary.  

Accessibility of students to proper devices and software for online learning is an obvious struggle for 
many households [23]. Furthermore, online learning is only possible if there is access to broadband 
connection at home with fast-enough connectivity. It is most likely some of the respondents are either 
situated in areas with low connectivity or broadband internet connection is not available. Possible 
reasons of low connectivity include many users per household during classes, devices overheating, and 
interference by other electronic appliances at home [24].  

The  conventional  classroom  teaching  where  students  and  lecturers  interact  face-to-face  is  a  key  
to  promote  socialization and effective communication. Participating  in  group  works,  assisting  one 
another in  assignments,  and  looking  at  the  facial  gestures  of  lecturers  when  explaining  a  point  
are  instrumental  to  facilitate  learning  in  the  conventional classroom [25]. These things are minimal 
when students engage in an online learning situation. Human to human social connection and 
relationship is missing in online learning making learners deprived from the benefits of learning with 
peers. These has potentially led to the dissatisfaction of students with online learning. This is particularly 
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true for SN students we need supports from peers and teachers [14] and explains the reason why no 
SN students think online learning is good for them.  

A prominent point that need to be addressed from this survey is the high percentage of students taking 
the ‘neutral’ stand in many questions. The neutral stand is equally prominent among WSN and SN 
students. According to Raaijmaker, the original meaning of midpoint on a Likert-type item is neither 
respondent agree nor disagree [26]. However, other publication by Ryan suggested that the ‘neutral’ 
stand could lead to many meanings [27]. Raaijmakers suggested that it could also be due to non-
decisiveness [26]. Students tends to choose ‘neutral’ in their response mainly due to the reasons that 
they agreed on some elements of the questions while disagree on some parts. For example, the 51.4% 
of students cannot decide if they want to seek the support of wellbeing if they have some mental issues, 
probably due to the reasons that they have not had the experience, or they are unsure if contacting or 
not contacting, the wellbeing officer is the right thing to do. With the uncertainties at their hands, they 
are most likely to choose the ‘neutral’ stand when answering the survey questions. This gives indication 
that the questions needed to be reviewed and scrutinized and perhaps changed into differently of asking 
that can facilitate students’ decision making.  

6 CONCLUSION AND FUTURE WORK 
In a nutshell, less than 50% of UNM’s students, may they be WSN or SN, satisfied with their online 
learning. The major contributions to their dissatisfaction are to the lack of effective interactions due to 
interaction barriers and technical difficulties, distractions during with while having classes, demotivation 
arises from multiple sources and lack of support for their emotional and mental health needs. Students 
generally agreed that the online materials provided by UNM are good, the lack of interactions with peers 
and lecturers, and distractions have tarnished their online learning experiences. It was also noticed that 
students tend to seek for their lecturers’ help when they have difficulties and mental issues despite 
knowing the fact that the university do provide wellbeing support. None of the SN students think that 
online learning is better for them while around 28.6% of the WSN students feels that online learning is 
better for them. These findings are crucial in providing insights on the needs of SN students, and for 
academics to take the opportunity to explore further on what can be done to enhance their support 
towards students’ need.  

With some disparities between WSN and SN students in terms of their satisfaction with online learning, 
the thematic analysis has helped to understand some of the differences. It is therefore suggested that 
future work should concentrate on the effectiveness of blended learning in higher learning institutions 
where students can attend some physical classes mixed with online classes. This will answer to the 
questions if SN students can be better supported via blended learning compared to full online learning. 
Another work that may help to enhance the engagement of students in online learning is to tap into 
teachers’ and students’ digital skills and technology literacy.  
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EVALUATING SELECTED DIDACTIC TOOLS FOR TEACHING THE 
INFORMATICS SUBJECT 
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Abstract 
At our department, we include game elements in the teaching process. The pandemic situation affected 
all our activities, including this one. During the lockdown, we decided to look for alternative teaching 
tools for teaching informatics. It was a search for didactic games that could be used in the gamification 
of teaching. We tried to test the games on a small sample of students within our capabilities. The bench-
mark for us was the results of students in the tests. We focused in the search on the features that a 
proper educational game should have connected to its possible use for teaching in praxis. We analysed 
several tools that had gamification or game-based learning elements. Based on the analysis, we selected 
three games focused on chosen thematic units. We provided the games to the students in the experi-
mental group. The control group had no access to the games. Then we tested the impact of the games 
on students’ performance in testing. We can conclude that even in our small sample of students, we 
observed a positive impact of games on their learning. 

Keywords: Gamification, game and education, teaching tools, pedagogical experiment. 

1 INTRODUCTION 
Game is an important element of learning, and humanity has long understood the meaning of games. 
Humanity began to apply games to gaining new knowledge and training their bodies and minds. An 
example is a chess, which originated sometime in the 7th century. It was used for fun but also training 
strategy and logical thinking. 

Our paper is the result of a one-year-long search for the use of games in teaching. Our search focused 
on the features that an educational game should have and its potential use in teaching in schools. Even-
tually, we selected three games (from a few analysed ones) from different thematic units in informatics 
and tested their impact on learners using tests. We tried to find out which features of the games were 
important to achieve the desired educational effect. 

Gamification, in short, means the use of game mechanisms to increase the involvement of learners in 
the educational process. However, no two experts seem to have the same working definition of gamifi-
cation [e.g., 1, 2, 3, or 4, 5]. It has many different uses [e.g., 6, 7, 8]. We can agree (given that the use 
of games and game elements in the educational process is nothing new [e.g., 9, 10, and much more 
back in time]) that gamification (in terms of what is new here) uses digital technologies to motivate learn-
ers and achieve educational goals. 

When learning using games, there is a delicate balance between learning and fun. Both elements must 
be present, but neither must prevail. If fun prevails, the learner is too distracted; his education is not as 
effective as it would be, for example, in the class(room). If the educational factor prevails, the learner 
may consider it “just another boring homework,” and the gamification effect will be lost. During the ex-
periment, we found that it is not easy for authors of educational games to find a balance between these 
two factors. Creating an educational game with a perfectly created balance between education and en-
tertainment is neither obvious nor easy. 

The experiment, however, was limited by many factors. Most of the work in collecting the results was 
done by a student who is the second co-author. From the student’s position, however, he was not allowed 
to get the data telling us about “the quality of the learners” who entered the experiment according to 
additional objective indicators in the first step, and there was too late to obtain such data later. We had 
to rely on learners’ verbal statements and inaccurate comparison criteria. In addition to the success rate 
of the learners in our tests, we were interested in the learners’ opinions on the games they played. 

2 SURVEY OF A GENERAL OVERVIEW OF LEARNERS ON GAMIFICATION 
This survey aimed to find out information and opinions on the topic of gamification and the impact of 
games on education among secondary school students and university students – learners in general. 
113 learners completed the survey. The results are shown in graph 1. 
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Graph 1. Results of survey of learners on gamification. 

29.2% of learners knew or heard about the concept of gamification. The remaining 70.8% have never 
heard of this concept. We deduce from this that the term is still relatively unknown, which does not 
necessarily mean that learners have not encountered this teaching style; they just may not have known 
what term is used for it. 

83.2% of learners believe that games could (should) be used in school education. The other 16.8% of 
learners cannot imagine the use of games in education. They probably do not have an accurate idea of 
educational games or the games’ overall educational potential. 

87.6% of learners claim that they do not know any school or company where elements of gamification or 
games themselves would (or could?) be used to increase the productivity of learners and employees. 
12.4% of learners, on the other hand, know the school or company that uses these elements. 

If we compare it with our personal experience, then the first author is in the position of a person who has 
heard about the use of this type of education in other schools, did not directly observe it, but applies the 
game elements to education himself. The second author personally knows various schools and compa-
nies that use these elements in the educational process, but not in Slovakia. During the survey, he found 
camps and rings that actively use gamification and games but did not find any company or school in 
Slovakia that officially uses these elements. 

Learners were asked to comment on what are the important factors (they think) for an individual’s edu-
cation, too. (The results are shown in graph 1.) 

70.9% of respondents consider external motivation to be important. The game works with external moti-
vation as a reward for hard work (i.e., grind – in the sense of performing a specific activity that does not 
please us to obtain a reward). The game can use this in a problematic or lifeless passage of the game, 
where it offers a reward for completing the task to force the player to overcome obstacles. 

The highest percentage of respondents – 86.8% – considers internal motivation to be important. The 
game constantly works with the inner/internal motivation of the individuals. It gives them many opportu-
nities to achieve their goals and overall satisfaction. There could be different explanations of this, e.g., 
learning something new, being the best player in the class in that game, or simply enjoying playing. 

58.4% of respondents indicated (as important) a pleasant environment (comfort). Again, games usually 
create or sustain precisely such an environment. If the game is not played at school under the supervision 
of a teacher, the learner can adjust the conditions even better. Furthermore, suitable conditions have a 
positive effect on the cognitive functions of the learner(s). 

Interest in the topic or subject reached 63.8%. With its elements such as fun, gameplay, or design, the 
game can artificially create a learner’s interest in a topic that he does not usually enjoy, but he must 
learn it. So, this is also a reasonably important factor and is closely related to motivation. 

The timespan of learning received the least votes – 49.7%. With the help of game elements, the game 
can influence the learner’s time spent learning. In this way, the learner can spend several hours playing 
the educational game, while only a fraction of that time would be spent learning classical notes or edu-
cational materials. 

78.9% of learners say they have already played a game that has somehow enriched their knowledge. 
There are many types of games that can educate us or enrich us with additional information. It could be 
better visible in historical games, which can broaden the learners’ horizons of history. Similarly, every 
game distributed in a foreign language (foreign for the learners) improves comprehension of vocabulary, 
sentence constructions, or accent, intonation, and understanding of a foreign language. 
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On the contrary, 21.1% of learners claim that they did not play any game that would provide them with 
new knowledge. It should be added, however, that the function of games does not have to be just about 
learning and intellectual knowledge of various causes and their consequences – about events in nature 
and around us, but also about training basic personality traits such as memory, reflexes, motor skills, or 
logical thinking. 

3 EXPERIMENT 
The experiment aimed to find out and test the impact of the studied games on the education of learners. 
The tests were used to verify whether playing games helped learners to perform better in tests. The 
experiment was performed on an even number of learners aged 18 – 20 years. 

Learners had approximately the same experience in informatics; none of the learners had above-stand-
ard knowledge in this field. Through a personal interview, we verified that the participants did not have, 
so to speak, above-standard knowledge gained from teaching vocational subjects (e.g., at a secondary 
vocational school) or by programming in their free time. Their informatics knowledge was low, so we also 
focused the tests only on the basics of the topics surveyed. 

3.1 Course 
We divided the ten learners into two groups – control and experimental. Both groups attended an online 
lecture on programming, SQL language and computer hardware. We additionally consulted with the ex-
perimental group on the content of educational computer games, which were to be played at home in 
their free time until a predetermined date after which they would take the test. 

Both groups passed the same test. The results were to verify whether games positively or negatively 
affected learners’ performance in the experimental group. Both groups were forbidden to look for addi-
tional materials on the topic or learn beyond lectures or playing games. The tests were held in person. 
After completing the tests, the experimental group filled out a questionnaire that allowed them to express 
their personal views on the games they played. 

4 SQL MURDER MYSTERY 

4.1 Analysis 
SQL Murder Mystery is an online text game that allows players to playfully learn or improve their SQL 
concepts. The game creators do not claim that after completing the game, the learner will know every-
thing about the SQL language and concepts. SQL Murder Mystery is not meant to be a comprehensive 
tutorial. Nevertheless, it is an exciting and fun game even for experienced SQL users. 

The game is set around a murder case that we must help solve. We received a report of the crime scene 
from the police, but unfortunately, we lost it. Our task is to use knowledge of SQL language to solve the 
case. Instead of a typical SQL tutorial, the game calls for one of the most underrated skills in using SQL: 
What is the question one should ask first? [11] 

4.2 Personal impressions 
SQL Murder Mystery is a great game to practice the knowledge, but as the developers themselves men-
tioned, we do not recommend it for an introduction to SQL. We consider the game a great teaching tool 
for consolidating and practising the knowledge acquired in informatics classes. 

We find the game fun. It can keep the learner motivated. The way the learner plays and discovers the 
indices are reasonably challenging. When a player gets into trouble, he can use a well-crafted tutorial 
that recalls the necessary commands and procedures for obtaining information from tables. The only 
disadvantage of the game (for Slovak learners) is the lack of Slovak (or Czech) localisation. 

4.3 Implementation 
After presenting the curriculum to both groups, the experimental group additionally played SQL Murder 
Mystery. It allowed them to test and improve their SQL skills, thanks to which they could meet the game’s 
goal and solve a police case. The game offers the possibility of immediate response, which helps them 
to correct certain misconceptions. The game also offers simple documentation in the form of a tutorial. 
All learners spoke English at least at the B2 level, so there was no problem with the language barrier. 
The test consisted of 10 questions, and each question had a value of one point. 
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4.4 Rating 
The control group had an average result of 70%, while the experimental group achieved an average 
result of 80% (see graph 2), i.e., their average result was 10% better. Personally, we expected a more 
significant difference in the results. Several factors may have influenced the results, such as individuals’ 
specific understanding of data structures. We also consider the possibility of cheating – additional prep-
aration (learning) by the control group. The results might also be affected by the lack of attention in the 
experimental group. 

 
Graph 2. Comparison of results of experimental and control group. 

The opinion questionnaire showed that 80% of learners think that SQL Murder Case was both fun and 
educational (see graph 3), so it has the basic characteristics of a good educational game. All the exper-
imental group learners felt that the game helped them navigate through the SQL language. Although the 
average results of the groups differ by 10%, it still indicates that the learners of the experimental group 
managed to write their tests better, so we can believe that this game helped players to better understand 
the topic of SQL. 

 
Graph 3. Survey of learners on games used in ex-

periment. 

 
Graph 4. Learners’ assessment of games used 

in experiment. 

According to our other findings, after completing the game, the learners of the experimental group felt 
that the game could be appropriately applied as a didactic tool, and they would personally welcome it to 
have in their schools. Apart from our experimentally indicated fact that the game positively affects learn-
ers’ learning, we must not forget the motivating factor. 80% of the experimental group’s learners think 
that the game helped them pass the test (see graph 3). Only one learner did not know if the game was 
a positive factor for him during the test. No learner (explicitly) felt that the game did not help him pass 
the test. 

According to the learners (see graph 4), the fun and learning outweighed other aspects of this game. 
Next, the story: It plays various roles in this game; for example, it gives moments of fun, creates moments 

Was this game more fun, educa3onal, or both?
SQL Murder Mystery fun educa1onal both

CodeCombat fun educa1onal both
PC Building Simulator fun educa1onal both

Do you think that this game helped you to improve on the topic?
SQL Murder Mystery yes no I don’t know

CodeCombat yes no I don’t know
PC Building Simulator yes no I don’t know

Do you think that this game is suitable for use in schools?
SQL Murder Mystery yes no I don’t know

CodeCombat yes no I don’t know
PC Building Simulator yes no I don’t know

Do you think that this game helped you to succeed in the test?
SQL Murder Mystery yes no I don’t know

CodeCombat yes no I don’t know
PC Building Simulator yes no I don’t know

SQL Murder Mystery — What were the strong sides of the game?
fun

design
story

suitability for learning
gameplay

CodeCombat — What were the strong sides of the game?
fun

design
story

suitability for learning
gameplay

PC Building Simulator — What were the strong sides of the game?
fun

design
story

suitability for learning
gameplay

4995



 

 

of tension, and supports the learner’s internal motivation that moves them on in the game. The design 
got no points, as it is a simple text game (without any graphic design). We are, however, surprised that 
the gameplay did not score a single point. The game works on a simple and effective principle. It is easy 
to navigate and offers the possibility of immediate response. 

4.5 Conclusion 
The game had a positive influence on the experimental group. As we expected, learners achieved at 
least partially positive results, but we assumed that the game would help the learners get even better 
results (than obtained). According to the summary table (see graphs 2, 3, and 4), we can see that the 
game brought an educational and entertaining experience to the learners, evoked motivation in them, 
and they can imagine supplementing the teaching in such a way. 

5 CODECOMBAT 

5.1 Analysis 
There are many excellent tools to help people learn to program. As advertised: CodeCombat uses a trick 
that turns hard work into fun. The lessons the game offers are not designed for practical programming, 
but the game’s adventures distract learners from the teaching/learning factors and allow them to learn 
the basics of programming without even realising that they are learning. 

CodeCombat can be played in several programming languages: JavaScript, C++, and Python. Co-
deCombat offers an environment for learners in which we see learners’ progress on their path of pro-
gramming, how far they have come, and at which exercise they currently are. The game comprehensibly 
informs the learners where they made a mistake and gives them advice on fixing it. [12] 

5.2 Personal impressions 
CodeCombat is one example of how to bring gamification directly into the teaching process. The game 
has a good idea and progress, offers immediate feedback, and its environment and simple graphic de-
sign can positively affect motivation. However, it is a shame to see that this educational game resorts to 
the same free-to-play systems such as premium currencies and characters used by every average ex-
ploitative phone game. The idea of coding like fantasy magic is still strong and is a great trick to capture. 

The significant advantage for Slovak learners is the active translation of all levels to the Slovak language. 
The game contains an incomplete but sufficient localisation. From a programming point of view, we 
cannot honestly recommend a language other than Python in this game. In addition to the default Python, 
the game offers JavaScript and C++ programming languages, but the syntax it teaches is incorrect for 
these languages and leads the programmer beginners to develop bad habits. 

It should be side noted that CodeCombat is not the best software for learning programming, and it is not 
the best game. In some cases, the clash of game and learning elements hurts each other, but most of 
the time, it is a win-win combination of RPG gameplay and homework programming that makes learning-
friendly and enjoyable. 

5.3 Implementation 
After presenting the curriculum to both groups, the experimental group additionally played the game 
CodeCombat. This game offered a system where each map represented a level, and the player had to 
create a program that would get the cartoon character to safety and complete the assigned tasks. The 
game has a Slovak translation. It is a real-time game, so the learner can see what happens to the char-
acter and the surrounding immediately after executing a sequence of commands composed by the 
player. The player also immediately sees which part of the program has errors. The difficulty of the levels 
in the game gradually increases, and the players must create more complex programs. The experimental 
group took the goal to complete the first chapter of the game. After that, they should understand the 
basics of algorithmic thinking. The test focused on algorithms and the basics of Python. 

5.4 Rating 
The control group achieved an average result of 52%. The result of the experimental group reached an 
average of 58% (see graph 2). The averages of the control and experimental group differ by 6% (the 
experimental group was better). We expected that the programming tests would turn out the worst and 
that the difference between the groups would be negligible. (Often, learners do not perform well in topics 
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of programming.) Creating an educational game focused on programming for beginners is very challeng-
ing, and the second author of this paper believes that he has not yet encountered a game that would 
manage to reach or outperform his expectations. 

As we can see, the success rate in both groups is meagre, and the 6% difference in average results 
between the groups is negligible. The only positive effect of the game on learners in the experimental 
group is the success of one learner, who was the only one who succeeded above 60%. Also, three 
learners passed the test in the experimental group, while only two of them passed in the control group. 

In graph 3 we can see a fundamental difference compared to the game SQL Murder Mystery. Learners 
claim that the game CodeCombat is mainly fun but not very educational. As we mentioned, a good 
educational game must establish a balance between learning and fun. Disrupting this balance would 
disrupt the educational process. Learners tend to play the fun game in a more “relaxing manner,” and, 
as a result, they do not respect its educational potential. 

During the experiment (as a whole), we found it very difficult to create a game that accompanies the 
learner through the introduction and basics of programming. Learning to program and understand a 
specific style of programming (or algorithmic) thinking is a lengthy process that the learner can handle 
only after a long time and many mistakes. For this reason, most learners failed the test, and, at the same 
time, 60% think that CodeCombat did not help them enough to learn the basics of programming. 

Most learners think that CodeCombat would (or should?) not be used in schools. The reason may be the 
insufficient learning potential of the game. In-game programming is very specific to the game itself, so it 
is difficult to use in practice (outside the game). Playing the game is time-consuming (there are about 
five chapters in the game, and there are about 30 levels in each), and the game is unsuitable for an 
introduction to programming. At the same time, it is too simple for an experienced programmer… 

The experimental group learners believe that CodeCombat did not have a positive effect on their study 
and the test results. The results confirm this: the difference between the two groups was minimal, and 
their overall performance was below average. 

Compared to the Murder Mystery rating (see graph 4), we observe various changes. We can notice the 
rise of the fun and design factors of the game, which is a critical aspect of the RPG game that CodeCom-
bat tries to be. It does not surprise us that the appearance of the game was highly rated. The game has 
a pleasant comic-fairy-tale design. Fun excessively outweighs teaching, which would be fine if we did 
not evaluate the educational impact on the learners. 

Most learners also liked the gameplay, which is at a very good level. We did not notice any bugs in the 
game principles while playing. A user-friendly dialogue box appears as the learner types, offering various 
tips for completing the game code. This game also provides insight into the sequential execution of the 
code by displaying the character moving and interacting with the world in real-time with simultaneous 
highlighting of the part of the code currently being executed. 

5.5 Conclusion 
CodeCombat had a minimal effect on the performance of the experimental group’s learners. We can 
consider several factors. We get the impression that the game focuses more on the fun aspect and less 
on the educational aspect. Although it has an attractive fairy-tale design, it lacks certain important ele-
ments needed for learning. The game does not teach algorithms that can be used to solve practical 
programming problems and tasks, which was reflected in the test results. 

However, to be honest, we used just a small part of the game in the experiment, so we do not know if 
the similar nature of the game tasks also prevails in higher levels. Thus, we cannot judge CodeCombat 
as a whole. The complex analysis would take a significant amount of time. In general, we can conclude 
that learning to program and think algorithmically is a long-lasting process that no learner would be able 
to handle in such a short time. 

6 PC BUILDING SIMULATOR 

6.1 Analysis 
Building a personal computer from all the PC components can be daunting. In theory, it does not have 
to be as demanding… it is basically about connecting connector A to slot A… several times… and, after 
all, connecting all the components… Viola! We have a working PC. So much to the theory. Nevertheless, 
this is probably the most complicated and expensive Lego collection they will ever build for many people. 
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It can be daunting to look at the large pile of packaged parts, studying eight or nine manuals in parallel, 
and keep in mind that in the end, we must plug in the “final product” and turn it on successfully (which 
may not work out for the first time). 

The best case is to have someone who has already built a computer. We can ask for a helping hand and 
thus avoid possible mistakes that beginners usually make. Reddit or YouTube can also be helpful. Nev-
ertheless, all these ways of self-study are impractical and often too theoretical. There are other ways to 
learn how to build a computer – by interacting, reading, or watching someone else building a computer. 

As we can expect from the name, PC Building Simulator is a simulator focused on building the own 
personal computer. However, there is a higher potential hidden in the PC Building Simulator. The hardest 
part of setting up the first computer is self-study preparation and then visualising what needs to be 
involved. It removes the initial uncertainty and opens up opportunities to understand the basics of PC 
assembly without the risk of damaging the real hardware. 

Someone might see the simulator as a means of building “the craziest system that can be created from 
current hardware,” but this tool also has an educational value and great potential for use in the educa-
tional process. PC Building Simulator contains many real components and simulates the assembly of a 
computer from scratch. That means selecting the computer case, the parts, their assembly (connection) 
and then, of course, the dreaded logistics of cable layout. [13] 

6.2 Personal impressions 
One of the positive aspects of this game is that we do not have to worry about accidental damage to real 
computer components in digital simulation. This game is not perfect, it lacks certain elements to become 
a 100% simulation of a real computer structure, but it is a huge advantage for learners to have a visual 
representation of the whole process, to see where the graphics card plugs-in to the motherboard and 
the like. The audience of the PC Building Simulator doesn’t have to be limited to beginner computer 
builders or learners. There are many people, even long-time computer users, who could benefit from this 
tool. 

We would appreciate it if additional features were added to the game over time. For example, allowing 
a player to influence cable routing to find a non-interfering and non-entangling cabling solution. (Although 
this is probably the most challenging aspect for developers to simulate accurately.) It would be good to 
simulate whether the power supply is robust enough to work with all components, e.g., two graphics 
cards, or a way to check which RAM slots is preferred by the selected motherboard. 

We think that this form of teaching informatics at secondary schools would be appreciated by many 
learners. It would be more seducing than learning from “boring presentations.” A significant disadvantage 
is the price. One PC Building Simulator license is € 20. Obtaining the required number of licenses is 
costly. However, we learned that there are vendors offering schools licenses at better prices. 

6.3 Implementation 
After presenting the curriculum to both groups, the experimental group additionally played the PC Build-
ing Simulator. The game is situated in a home of a technician who repairs, disassembles, and reassem-
bles computers. It is implemented as a first-person game (which adds to the authenticity). As a result, 
learners can experience the virtual building and disassembly of a computer. They would probably not 
get such an opportunity at school. 

Before playing the game itself, they can complete a tutorial that presents the movement and interaction 
of the character in the game, the basics of computer construction, and a detailed description of the 
computer hardware components and their composition. The game is in English, so our players searched 
some hardware names in the Slovak-English dictionary. The test consisted of 10 questions, and each 
question had a value of one point. 

6.4 Rating 
The control group achieved an average test result of 68%. The experimental group achieved an average 
of 84% (see graph 2). It means that the difference in both averages was 16% in favour of the experimental 
group. This part of the experiment (this topic) showed the most significant difference between the two 
groups. 

In the results table (graph 2), we can see that none of the learners from both groups (experimental and 
control) performed worse than 60% in the test. The results in the control group were mostly average, but 
one learner achieved 80% points. In comparison, the experimental group performed much better. Three 
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learners gained 80% and another two 90% points. Preliminarily, we can conclude that the game positively 
affected learners and helped them achieve the best results among all three tests. 

The opinions on PC Building Simulator expressed by the experimental group’s participants are depicted 
on graphs 3 and 4. The results confirm all experimental group learners’ colloquial statements: the game 
was a lot of fun to play and educational at the same time. It is the first game in which everyone’s opinions 
match, indicating that this game most likely has the right balance between fun and learning. It also re-
flects in the test results. 

Learners believe that incorporating PC Building Simulator into the teaching process would be beneficial 
for their education. We also think that the game has helped them achieve better results and has charac-
teristics of a quality educational game. Nevertheless, it is also necessary to consider the disadvantage 
related to the economic side. In addition to the need to pay € 20 for a game license (there are companies 
that offer discounts on the use of the game in education), we must also think about the minimum require-
ments of the game, which many of the computers at schools (and possibly at homes) might not meet. 

The learners rated the factors of fun and learning with a full score, as well as the design of the game. 
This result did not surprise us at all, as the design is a strong side of this game. Learners can see the 
hardware details as well as they are involved in the building and disassembling the computer, which 
would not be possible if the game did not provide the advanced graphic design. Some learners also liked 
the story, which plays a motivating role in this game. 

Learners earn more money (in the game) by progressing, unlocking new hardware, and fulfilling more 
demanding orders. The game slowly increases in difficulty to a level where players must deal with over-
heating a very powerful computer and solving it by water cooling. Gameplay gained an average of three 
points. Learners considered controlling the game practical and straightforward. The movement is per-
formed with the classical keyboard strokes: W (up), S (down), A (left), D (right) and the camera is con-
trolled by the mouse. When disassembling and assembling the computer, we use just the mouse; using 
it we interact with the individual parts of the computer. This well-developed and straightforward way of 
control gives the learners a positive feeling from the gameplay because they do not have to worry much 
about performing the tasks needed to progress in the game. It increases motivation. The game provides 
learners with a quality, pleasant, and educational environment. 

We are aware that the game contains all the necessary attributes of a good educational game, and we 
know that it is also engaging and motivating. However, it would still not be good enough if the way of 
controlling it were clumsy – as the game requires us to connect the hardware in more detail in some 
places and insert individual screws and cables in some places. It would be a huge disadvantage if the 
player did not have complete control over the gameplay. 

6.5 Conclusion 
PC Building Simulator met all our expectations. Learners achieved extremely satisfying results. The 
game achieves the exact balance between the educational and entertainment components. It also pro-
vides great help for beginners while providing a great challenge for advanced computer science learners. 

Unfortunately, this game also has several disadvantages that cannot be ignored entirely; as the game 
provides a quality graphic design and an authentic experience, its minimal hardware requirements in-
crease, which can be a problem in several schools. The price of the game is another possible problem 
for the schools. The last problem is that the game is bind to a Steam account, so each learner would 
have to have their prepaid account on the Steam platform. 

7 OVERALL CONCLUSION 
All three tests showed a positive impact of games on the education of learners. In the test from the SQL 
language, the experimental group’s members performed 10% better (in average) than the members of 
the control group. In programming and algorithms, a 6% improvement showed up. The best results (16% 
better) were obtained by the experimental group (compared to the control group) playing the game fo-
cused on computer hardware. 

Test results could be affected by several factors. The most important thing for a proper didactic game 
was to maintain the right balance between the fun and learning factors of the game. We could see such 
balance in the game PC Building Simulator, in which learners achieved an average success rate of 84%. 

On the contrary, the game CodeCombat (dealing with teaching programming) is rather focused on the 
fun and appearance part, less on the educational part, which distracted the attention of the players 
(entertained them), and as a result, their performance in tests was only by 6% better (in average) than 
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in the control group. In addition to these two important elements of the educational game, another es-
sential element could influence the results of learners – the story. A well-crafted story creates inner 
motivation for the learners. It helps them to spend more time studying, and at the same time (in a way) 
“forces” them to beat the game and master the topic (either they go on, or they won’t find the end of the 
story). 

The appearance (design) of the game may or may not be an important element of the game. Specifically, 
in the PC Building Simulator, the design was an essential element of the game. Learners needed to see 
the individual components of the computer in detail, which was positively reflected in their tests. On the 
contrary, when we teach programming (like in the game CodeCombat), the design of the game (even 
though receiving a high rating from the learners) distracts the learners and lowers their (otherwise pos-
sibly better) performance in testing. 

One of the last not least important elements of a good educational game is the gameplay. It is important 
because if the game control is clumsy or impractical, the learner could be quickly frustrated and end the 
game. Poor implementation of control can have a negative effect on the internal motivation of the learner 
and can destroy the potential of an otherwise well-crafted didactic game. 

We must mention that this work is connected to general issues solved by our colleagues working on 
similar topics, like the use of ICT in education, creating interactive materials and using them in e-learning 
and so on [14, 15, 16, 17]. 

The biggest disadvantage of our experiment was the low number of involved learners, so we cannot 
consider the obtained data to be sufficiently objective. Sadly, we had no other choice but to carry out the 
experiment in such circumstances. Another shortcoming was the incomplete control over the experiment. 
We could not be sure that the learners of the control group did not learn and did not obtain additional 
information from other sources. Even so (considering the results and other observations during the ex-
periment), we believe that the use of game elements in the teaching process makes sense. 

The question is the way of its implementation to the process. In the introduction, we stated that in this 
type of education, the search for a balance between learning and entertainment is sensitive. We learned 
that in many games, this balance is not perfectly achieved. We believe that this issue needs to be ad-
dressed in more detail. We also believe that over time, the experience of developers will grow, and they 
will be able to find a mechanism and/or a “set of rules” applicable to the development of such games to 
eliminate the critical weak elements of an educational game. 
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USING H5P TO BUILD CONTENT-ENGAGED LEARNING IN 
MATHEMATICS  

Elena Safiulina, Oksana Labanova 
TTK University of Applied Sciences (ESTONIA) 

Abstract 
The last few years have shown an urgent need to develop effective e-learning courses for distance (that 
is, interaction is carried out only online in an electronic environment) or blended learning (when e-
learning and real-time teacher interaction are combined). High-quality content, exquisite design, and 
easy navigation are essential ingredients for successful e-learning. One of the most important elements 
of e-learning course design and development is often overlooked, and this is nothing more than the 
interactivity of educational materials. More and more popular for bringing online content to life is the 
technologically enhanced interactive learning tool H5P, which can be easily shared across multiple 
learning management systems. H5P provides a rich variety of interactive e-learning activities such as 
interactive videos, presentations, games, and quiz questions in a wide diversity of different formats. In 
this article, attention is paid to the problems of developing the design and didactic principles of 
educational material for a distance course, on the examples of online courses in mathematics at Tallinn 
University of Applied Sciences, using the interactive H5P content embedded into the Moodle VLE. 
Students’ feedback shows that H5P can assist in teaching learners of different backgrounds, 
motivations, and destinations, fostering active learning and encouraging engagement. 

Keywords: Higher Education, Mathematical Education, Online Learning, Course Design, Design 
Principles, Visual Design, Interactive Activities. 

1 INTRODUCTION 
According to the results of a study conducted by the Centre for European Policy Studies [1], Estonia is 
the country in the European Union with the highest readiness for digital learning and is a frontrunner in 
all things digital in the EU including digital learning 

Under the leadership of several public and private companies, digital study materials are being 
developed in Estonia. Digital textbooks, workbooks, videos, and other materials are gathered in a special 
digital learning portal or educational institutions’ LMS. Estonia supports access to digital resources and 
modern digital infrastructure for learning at all levels. Estonia takes a comprehensive approach to 
Digitalisation; 95% of teachers use digital technology daily in their courses and the use of digital 
technology beyond the classroom is encouraged through homework as well as in adult education [1]. 
Digital technologies expand learning opportunities, allowing people (and especially adults) to learn on-
demand, based on what they need and what they want, personalizing their learning. Online courses 
benefit from equal recognition and educational technologists regularly support teachers and university 
professors in introducing digital culture into the learning and teaching process [1]. One of the highest 
priority types of digital materials is interactive materials. According to the Digital Education Action Plan 
(2021-2027), online learning resources and content need to be more relevant, interactive, and easy to 
use [3]. Abadi et al. [2] claim that interactive teaching materials are preferred for students to learn. 
Interactive learning material is one through which the learner learns by interacting with a process in 
which the learner is an active participant rather than a passive one. When well designed, the interactive 
learning process is effective because the student receives continuous feedback; gives personal 
interaction.  One of the biggest changes in e-learning in Estonia has also been the transition from 
passive delivery of learning content to the understanding that successful e-learning needs an interactive 
environment [4]. The academics of the Centre for Sciences in TTK University of Applied Sciences (TTK 
UAS) for a long time have carried out different researches to find suitable forms of the course interactive 
content, methods, and tools. In the redesigning process several forms of study materials and exercises, 
as well software and methods have been tested [5]. This work was also carried out in cooperation with 
international partners [6]. The choice was made in favor of the H5P, which is a free and open-source 
software for creating interactive learning content for the web [7], including Moodle LMS. 
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The purpose of this article is to show the possibility of creating interactive materials for classes on the 
semi-synchronous self-paced online course "Geometry in Engineering", allowing students to study the 
course with great interest. 

2 METHODOLOGY 
The semi-synchronous self-paced online course "Geometry in Engineering" was planned, developed, 
and conducted in the 2020/2021 academic year in the Centre for Sciences in TTK UAS. It was planned 
as an elective course for first year TTK UAS distance students from all institutes of the university. The 
purpose of this course is to provide basic knowledge and systematize the learner's existing knowledge 
in planimetry and stereometry and prepare students to solve the problems of the specialty.     

This study used the research and development design.  The preliminary phase included an initial 
investigation of possible software for creating interactive lessons. The next step refers to the ADDIE 
(see Fig. 1) instructional model [8]. 

 
Figure 1. ADDIE model. 

As the last part of this study, new interactive sessions were applied, and student feedback was collected 
and analyzed.  

3 RESULTS 

3.1 Preliminary Study 
The choice of a platform for creating interactive learning materials was limited by the following two 
factors: the presence of a mathematical text editor and the ability to embed the created materials into 
the Moodle Learning Management System, because in the Centre for Sciences in TTK UAS, all subjects 
are supported by a Moodle LMS with different types of learning materials, tests, videos, and other online 
activities [9], [10]. Building on previous experience and participation in projects to create materials for 
online learning and teaching mathematics [11], [12] programs H5P and iSpring (Suite 9 / Presenter) [13] 
were considered to create interactive lessons. There are studies confirming both the effectiveness of 
iSpring (e.g. [14], [15], [16]) and H5P (e.g. [17], [18], [19]). Despite the great potential of the iSpring Suite 
software, after analyzing the capabilities of both software, it was decided to develop an interactive 
multimedia mathematical theoretical content based on H5P. Here its free use was taken into account, 
as well as the possibility of embedding in a grade book for formative assessment. Another important 
argument in favor of H5P is the ability to use an alternative answer. This is useful, for example, to 
indicate a decimal fraction in an answer, since in Estonia the comma decimal is used more often than 
the decimal point.  
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3.2 Development of Learning Materials 
The ADDIE model is a systematic instructional design model, which represents a dynamic and flexible 
guideline for building effective teaching and learning tools. The model consists of 5 stages, namely (1) 
Analysis; (2) Design; (3) Development; (4) Implementation; (5) Evaluation. 

 Analysis  
In the first phase of developing interactive learning materials, the authors analysed TTK UAS curricula, 
organizational documents, engineering research requirements, and previous research to find out how 
current learning outcomes and mathematics content meet professional standards and curriculum 
requirements. A needs analysis carried out at a round table with representatives of relevant institutions 
revealed many topics needed to plan a new optional course. As a result, it turned out that the basics of 
geometry are necessary for every curriculum, and there are some gaps in the knowledge and skills of 
students (for example, some important gaps were in solving the area and volume of triangles and 
polygons, which are necessary for several specialties such as construction, road construction, 
construction geodesy, mechanical engineering, automotive industry). 

 Design 
At the design stage, it was decided to provide learning information in bite-sized portions as "Course 
Presentation" with 6-12 interactive slides. The design of the slides was based on multimedia principles: 
a combination of the most capacious text and graphics; creating the integrity of the picture on each 
screen so that the student can perceive everything at once; illustration of content so that visuals help to 
learn [20]. Interactive learning strategies must be introduced by embedding additional information in the 
form of buttons that provide formulas, additional constructions, and short computational exercises. 
These exercises are planned to be either one-choice questions or multiple-choice questions, or open-
ended questions. Navigation within the presentation has to be completely free, allowing students to 
move both forward and backward, if necessary. 

 Development 
To achieve learning outcomes, H5P files of interactive lessons were developed following the topics of 
the lectures. For the 16-week semi-synchronous self-paced online course, there are 26 H5P interactive 
educational objects have been developed: from competency and material maps/flowcharts to real 
interactive content (see Fig.2). 

 
Figure 2. Course Presentation by H5P. 

 Implementation 
Since the course is elective, the first step towards implementation was to advertise the course to the 
target audience. Meetings with potential students took place during the info hours, designed to 
familiarize themselves with the principles of studying at the TTK UAS. At these meetings, students were 
introduced to the goals and objectives of the course. Approbation of the course was conducted in spring 
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semester 2021 to determine the quality and effectiveness of the course materials, in which 26 first-year 
distance students of TTK University of Applied Sciences participated. A new topic was opened at the 
beginning of each week and students went through the course materials at their own pace. There were 
several goals during the implementation of the course: 

- Identification of difficulties in passing a semi-synchronous online course. 
- Determination of the complexity of interactive learning materials. 
- Determining the degree of support received from interactive learning materials. 

 Evaluation 
One of the important advantages of electronic educational materials is the possibility of continuous 
improvement of teaching methods using feedback from students themselves, which ensures a constant 
improvement in the quality of both the materials themselves and the level of knowledge on the subject. 
Evaluation of interactive training materials was carried out using a feedback questionnaire developed 
by academicians of the TTK UAS. 

3.3 Survey 
The questionnaire was written in Estonian and distributed via Google Forms in May 2021. To determine 
the degree of support received from course materials and educators' scaffolding, students were asked to 
prioritize the various learning activities on Likert scales from 1 to 5. The questionnaire also asked an open-
ended question to identify course strengths and areas for change. All students rated the theoretical 
materials highly (scores of 4 and 5 on the 1 to 5 scale). Most students (30.8% score 4 and 61.5% score 5) 
considered that tutorial videos supported students in their learning. Concerning the tests, grades 4 and 5 
were given by 15.4% and 76.9% of students, respectively. Only 19.2% of students rated the difficulty level 
for the assessment tests as "quite difficult". Student evaluations and feedback on the online self-study 
course demonstrate not only the value of the opportunities for active and interactive learning but also the 
frequent constructive feedback from educators. Support and feedback from teachers were enough for 
88.4% of students (4 and 5 on the scale).  This topic is also supported in open-ended answers. The 
students liked the feeling that teacher support was available 24/7, questions answered or responses to 
bug fixes followed very quickly. They noted that a lot of effort was put into the preparation of the course, 
the materials were carefully prepared, the delivery was well thought out and the course itself was very 
different from the courses offered during the rest of the semester in terms of quality. In the open-ended 
question about the positive aspects of the course, in addition to the structure of the course and the support 
of teachers, it was also noted that the theory on the course is illustrated with short videos, examples, and 
real-life exercises. The tutorial videos were interesting and of good quality. 

4 CONCLUSIONS 
Obtained results point to the effectiveness of interactive H5P learning tools that can improve the quality 
of self-paced both asynchronous and synchronous learning. A survey of students showed that such 
tasks increase the attractiveness of the educational material, provide high motivation for students and 
increase interest in the educational process. Learners receive comprehensive, automatic feedback, and 
their engagement with H5P activities can be tracked by teachers. Based on the results obtained, the 
academics of the Centre for Sciences in TTK UAS plan to continue creating interactive materials using 
H5P developing new subjects' curriculums. 
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Abstract 
Educational motivation is an important predictor of academic performance. There are also other factors 
of educational success: affiliative and achievement motivation, self-control, success orientation, goal 
setting, etc. We assumed that the educational motivation of university students is positively associated 
with systemic reflection. At the same time, there may be differences between students of technical and 
humanitarian fields. 

The study involved 110 students (45 male, 65 female) aged 18 to 25 years. Of these, 57 respondents 
were students of social and humanitarian areas (psychology, sociology, linguistics) and 43 respondents 
were students of technical areas (mechanical engineering, nanotechnology, standardization and 
metrology, geodesy, cartography). 

Methods were used to study educational motivation: 1) «Educational Motivation Questionnaire» (N. 
Badmaeva), measuring communicative, professional, learning, cognitive, social motives, as well as 
motives of creative self-realization, avoidance, and prestige; 2) «Alienation from Study» (E. Osin); 3) 
«Differential Type of Reflection» (D. Leontiev et al.), studying constructive and non-constructive 
reflection. 

As a result of the comparative analysis, it was determined that students of the socio-humanitarian 
direction had more pronounced communicative (p=0.04), professional (p=0.00) and educational-
cognitive (p=0.00) motives and less pronounced avoidance motives (p=0.00) compared to students of 
technical directions. Humanities students had less pronounced alienation from the study (p=0.00) and 
a higher level of systemic reflection (p=0.03). The gender factor had less influence on educational 
motivation and the level of reflection: it was observed only in relation to «rumination» (indicators were 
higher among female students) and social motives (indicators were higher among male students). 

According to the results of correlation analysis, it was determined that non-constructive reflection (quasi-
reflection or rumination) was strongly associated with alienation from the study, regardless of gender 
and direction of study (r=0.48; p=0.00). At the same time, systemic reflection was associated with 
cognitive (r=0.22; p=0.05), creative (r=0.38; p=0.00) and professional (r=0.27; p=0.01) motivation. 
Students who were capable of systemic reflection had a more complete picture of themselves in the 
educational process, they had the opportunity to realize their own role in educational achievements. On 
the contrary, alienation from study was negatively associated with these motives: cognitive (r= -0.43; 
p=0.00), creative (r= -0.21; p=0.05) and professional (r= -0.48; p=0.00). Alienation from the study was 
expressed in the denial of one's own active role in the educational process, a sense of helplessness, 
and the idea of the impossibility of influencing one's own academic success. 

The conclusion was made about the role of systemic reflection in the development of educational 
motivation of university students. 

Keywords: educational motivation, systemic reflection, alienation, university students, socio-humanitarian 
and technical directions. 

1 INTRODUCTION  
Academic motivation is one of the most important components of a student's successful and productive 
work at the university. The interest in studying the problem of educational motivation is to some extent 
connected with the tendency of the modern generation to downplay the value of higher education. 
Currently, educational success is often associated with obtaining a diploma of higher education. Often, 
school graduates do not enter the university on their own, choose a specialty that is not interesting for 
them and, thus, direct their own energy in an unimportant direction for them. At the same time, many 
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school graduates successfully master the program of higher educational institutions, demonstrating their 
own interest and excellent performance. 

As a rule, the analysis of psychological factors as predictors of academic performance is associated 
with a group of intellectual and motivational-personal variables. In the context of the relationship 
between intelligence and academic performance, a moderate correlation was revealed [1], which seems 
obvious, since the tasks of intelligence tests have a similar solution scenario with the performance of 
educational tasks. 

When considering personal and motivational variables, a number of indicators that affect educational 
achievements are found. A five-factor questionnaire was usually used to discuss the influence of 
personal indicators. According to its results, the most significant factor is conscientiousness. According 
to the results of a meta-analysis by A. Poropat [2], the relationship between conscientiousness and 
academic performance is moderate and comparable in strength to the relationship between intelligence 
and academic success. 

V. N. Druzhinin also studied the role of intelligence for successful learning. He came to the conclusion 
that for students with an equal level of intelligence, a crucial factor of productivity of the educational 
activities is to motivate and "introduction to the problem" [3]. 

R. Sternberg studied success in various areas of achievement (academic and professional) using 
traditional intelligence tests. In the end, he came to the conclusion that the level of motivation is a more 
accurate predictor of success than intelligence [4]. 

Meanwhile, at the moment, the connection between reflection and educational motivation is not 
sufficiently considered. There are few studies in this area. At the same time, the importance of reflection 
for success in various types of activities can hardly be overestimated. And educational activities are no 
exception. The ability to direct attention to the results of one's own actions, along with educational 
motivation, is an important predictor of academic performance and educational success in general. 

The results demonstrate that "negative" levels of reflection (for example, rumination) positively correlate 
with alienation from study. S. Mann in his article "Alternative perspectives on the student experience: 
alienation and engagement" [5] expresses the opinion that the experience of alienation is due to the 
modern features of the social environment, where higher education is becoming more and more a 
default requirement and less and less a conscious choice of a person. In this paradigm, academic 
performance and success are desirable, not acquired knowledge, formal approaches are implemented 
as a result, alienation becomes a protective mechanism for the student, allowing him to preserve his 
identity without asking questions about the meaning.  

2 METHODOLOGY 
The study was conducted in 2020-2021 academic years. It involved 110 University students (45 male, 
65 female) aged 18 to 25 years. Of these, 57 respondents were students of social and humanitarian 
areas (psychology, sociology, linguistics) and 43 respondents were students of technical areas 
(mechanical engineering, nanotechnology, standardization and metrology, geodesy, cartography). All 
participants of the study were acquainted with the objectives of the study. Participation was strictly 
voluntary. 

The hypothesis of this study was the assumption that educational motivation, and on the contrary, 
alienation from study, were associated with the peculiarities of students' reflection. This hypothesis was 
concretized in the following provisions: 1. Motivation to study at a university and the severity of its 
components were positively associated with systemic reflection. 2. Educational alienation was 
negatively associated with systemic reflection. 3. Educational motivation, alienation from study and 
types of reflection, as well as the relationship between them, may differ depending on gender and the 
direction of study (humanities, technical). 

The following methods were used to test the assumptions: 

1 “Educational Motivation Questionnaire” (N. Badmaeva [6]), which allows measuring 
communicative, professional, learning, cognitive, social motives, as well as motives of creative 
self-realization, avoidance, and prestige. The method was used for research purposes, but not 
for diagnosis, since there was no data on its reliability and validity. 

2 “Alienation from Study” (E.N. Osin [7]). The questionnaire reveals beliefs in relation to educational 
activities. The scales demonstrate high internal consistency (α=0.70-0.92) and predictable 
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connections with indicators of subjective and psychological well-being, internality, 
meaningfulness of life, general self-efficacy and resilience. 

3 “Differential Type of Reflection”. This is a technique developed to diagnose the type of reflection 
as a stable personal trait. It was developed by D. A. Leontiev, E. M. Lapteva, E. N. Osin and A. 
Zh. Salikhova in 2009 [8]. The methodology contains 30 statements divided into three scales: 1) 
Systemic reflection, 2) Introspection and 3) Quasi-reflection. The obtained scales demonstrate 
acceptable reliability (0.78 < α < 0.85). The indicator of systemic reflection shows weak and 
moderate positive associations with indicators of happiness, life satisfaction, openness to new 
experiences, friendliness, emotional stability, positive loneliness. The introspection indicator 
shows moderate negative associations with indicators of happiness, life satisfaction, subjective 
vitality, meaningfulness of life, resilience, action orientation, emotional stability, as well as positive 
ones with indicators of experiencing loneliness and dependence on communication; the quasi-
reflection indicator shows similar, although weaker effects. 

3 RESULTS 

3.1 The gender factor and the direction of study: a comparative analysis 
Table 1 shows the results of the comparative analysis (Student's t-test) of indicators of educational 
motivation among students of technical and humanitarian fields. 

Table 1. Educational motivation among students of technical and humanitarian fields. 

Educational 
Motivation Scales 

Technical 
direction 

Socio-
humanitarian t р 

Communicative 3,24 3,60 -2,1 0,04 
Avoidance 2,58 1,99 3,3 0,00 
Prestige 2,52 2,29 1,2 0,25 
Professional 3,36 4,07 -3,6 0,00 
Creative 3,49 3,57 -0,4 0,70 
Cognitive 3,02 3,59 -3,6 0,00 
Social 2,45 2,47 -0,2 0,86 

According to the data from the table, it can be seen that "humanitarians" were more focused on obtaining 
high-quality, useful knowledge that can be applied in their work. They had more pronounced professional 
and cognitive motivation. In addition, the humanities had more pronounced communicative motives in 
the learning process. Students of the technical direction had higher indicators of the avoidance motive; 
they were more likely to avoid difficulties and failure in the learning process. The obtained data suggest 
that students of the humanities had more adequate motivation, they were more focused on learning. 
Perhaps this was due to the role that humanitarian knowledge plays. It allows you to develop self-
understanding skills, ideas about the goals and meaning of learning. 

A comparative analysis for students of technical and socio-humanitarian directions separately in 
subsamples of men and women showed the following. Male students of the technical direction had a 
higher level in terms of the parameters of alienation from study (Mhum=35.33, Mtech=49.74, t=-3.35, 
p=0.00) and the motive of avoidance (Mhum=1.87, Mtech=2.90, t=-3.44, p=0.00). On the contrary, male 
students of the humanitarian direction had a higher level of educational and cognitive motives prevailed 
in the learning process (Mhum=3.59, Mtech=3.07, t=2.10, p=0.04). 

Among female students, humanitarians had higher indicators of professional (Mhum=4.08, Mtech=3.30, 
t=3.01, p=0.00) and cognitive motives (Mhum=3.59, Mtech=2.96, t=3.04, p=0.00). That was, in general, they 
had a higher educational motivation than tech students. Female respondents of the humanitarian direction 
were more inclined to choose tasks with an increased level of complexity. In the learning process in 
general, cognitive motives focused on improving professional training prevail. Among female humanities 
students, there were more respondents with a systemic level of reflection (Mhum=41.6, Mtech=38.82, t=2.19, 
p=0.03), which implies a more conscious approach to activity than the previously mentioned interest in 
studying can be justified, among other things. In addition, the parameter of alienation from study was lower 
for female humanities students (Mhum=36.86, Mtech=46.61, t=-3.80, p=0.00). 
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3.2 Correlation of educational motivation with reflection 
Factor analysis had shown that two factors were clearly distinguished in the structure of educational 
motivation (Principal Components, Varimax Normalized). These factors correspond to internal and 
external motivation. The first factor (Expl. Var. = 0.37, Eigenvalue = 2.59) included the parameters of 
professional (0.86), creative (0.72) and cognitive (0.83) motivation. The second factor (Expl. Var. = 0.33, 
Eigenvalue = 2.33) included the motives of avoidance (0.88) and prestige (0.83).Table 2 shows the 
results of correlation analysis (Pearson criterion), used for alienation for study, reflection and educational 
motivation parameters. 

Table 2 shows how different parameters of educational motivation were associated with alienation from 
learning and different types of reflection. 

Table 2. The relationship of reflection, alienation from study with the types of educational motivation. 

Scales Alienation Systemic 
Reflection Introspection Quasi-reflection 

Communicative -0,16 0,27** 0,13 0,08 
Avoidance 0,32*** -0,15 0,35*** 0,19* 
Prestige -0,04 0,1 0,20* 0,07 
Professional -0,48*** 0,27** -0,05 -0,01 
Creative -0,21* 0,38*** -0,11 -0,02 
Cognitive -0,43*** 0,22* 0,05 -0,1 
Social -0,1 0,12 0,04 0,07 

Note: *p<0,05; ** p<0,01; *** p<0,001. 

According to the results obtained, the alienation was negatively associated with professional and 
cognitive motivation, as well as with the motivation of creativity. This connection seems obvious enough 
to explain – alienation from the educational process a priori excludes for the student the desire to 
develop professionally, to make efforts, to make the learning process versatile and creative. On the 
contrary, systemic reflection was positively correlated with the same schools of educational motivation. 
Systemic reflection implies a conscious choice in the activity, accountability of one's own aspirations 
and goals. Therefore, its connection with educational motives was quite understandable. In addition, it 
positively correlates with communicative motives that express the desire to maintain social contacts. 
Quasi-reflection and introspective reflection positively correlate with the avoidance motive, which implies 
avoiding difficult situations, difficult challenges, complicated tasks in the learning process. 

Table 3. Correlation between alienation and different types of reflection. 

Scales Alienation 
Systemic Reflection -0,09 
Introspection 0,37*** 
Quasi-reflection 0,48*** 
Note: *** p<0,001. 

According to the data obtained, it is clear that rumination is positively correlated with alienation from 
study. Taking into account the previous analyses, we can assume that the perception of academic 
achievements as situational and independent of the student himself can also be a predictor of 
educational alienation. The presence of adequate reflection in the educational process is an important 
factor in preventing alienation from studying.  

It is the result of alienation that attracts attention, so as not to talk about the meaning: for our sample, 
this is an actual request for students with a "harmful" type of reflection (a positive correlation with 
alienation), while a more conscious, deep type of it is not "asked" by such questions. We can assume 
that this is due to a more rational and a thoughtful approach to the learning process, where a conscious 
step was made even at the stage of choosing the direction of training. 
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4 CONCLUSIONS 
1 Systemic reflection positively correlates with such components of educational motivation as 

professional motives, motives of creative self-realization, educational and cognitive motives. It is 
shown that the internal motivation for learning is associated with the skill of systemic reflection 
and avoidance of rumination. 

2 Alienation from study has nothing to do with systemic reflection. At the same time, the "negative" 
types of reflection – introspective reflection and quasi-reflection-positively correlate with 
educational alienation. And that, in turn, is positively associated with such an educational motive 
as avoidance, and negatively – with professional, educational and cognitive motives and motives 
of creative self-realization. This may indicate that the "negative" types of reflection were not only 
not productive for personal development, but can also be a limitation in the process of educational 
activity. 

3 As a result of the comparative analysis, it was found that students of humanities have higher 
indicators of educational motives associated with a qualitative and professional approach to the 
learning process (professional and educational-cognitive motives), and students of technical 
areas have a higher motive of avoidance. This applies both in general to the sample of humanities 
and "techies", and, in particular, to young people studying in different directions. 
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TEACHING SUBTITLING IN DISTANCE LEARNING 

J. Ukušová, A. Zahorák 
Constantine the Philosopher University in Nitra (SLOVAKIA) 

Abstract 
The paper is aimed at teaching subtitling in the university education of future translators during the 
COVID-19 pandemic, with emphasis on acquiring relevant competencies by students in distance 
learning. In the theoretical part, authors focus on the definition of the EMT (European Master’s in 
Translation) competence framework (language and culture, translation, technology, personal and 
interpersonal and service provision competence) and subsequently, the specific competencies of 
audiovisual translators, which are a necessary pre-condition for students’ successful integration into the 
current audiovisual translation market. The authors also provide a definition of subtitling including the 
basic spatial and temporal constraints of subtitles, drawing on the works of J. Díaz-Cintas - A. Remael 
(2007), E. Perez - L. Paulínyová (2021) and M. Pošta (2011). The authors describe and analyze the 
process of distance learning with an emphasis on subtitling specific audiovisual products from German 
and French into Slovak using the subtitling software Subtitle Worskhop and AegiSub, while focusing on 
spatio-temporal (technical) and linguistic specifics of subtitles as well as specific challenges associated 
with enhancing students’ competences with the transition of teaching subtitling to distance learning. 

Keywords: teaching subtitling, distance learning, competences, subtitling softwares, specifics. 

1 INTRODUCTION 
The outbreak of the COVID-19 pandemic has brought significant changes to all areas of human activity 
- the sector of education not being an exception. We have been facing an urgent need to swiftly adapt 
to the new situation in order to transition the education process into the online environment as smoothly 
as possible. This paper focuses on the challenges of teaching subtitling in two online courses in the 
academic year 2020/2021 at the Department of Translation Studies at Constantine the Philosopher 
University (CPU) in Nitra, Slovakia. The courses were named Translation of Audiovisual Texts and 
Translation of Utility Texts (with a part dedicated to subtitling) and aimed at subtitling from French into 
Slovak and from German into Slovak, respectively. Both courses moved to the online space after the 
first two weeks of the semester. In the paper, we focus on the difficulties that presented themselves 
when trying to provide students with the same level of knowledge and develop in students the same 
competencies of audiovisual translators as in the present form, with regard to linguistic, spatio-temporal 
(technical) particularities of subtitling.   

2 COMPETENCES IN TRANSLATOR’S TRAINING 
In the current translation market, there is a demand for fully trained translators with complex abilities 
and skills, therefore in the translator’s training, it is of utmost importance to enhance the specific 
translator’s competencies in general, but also in regard to a specific type of translation. In the following 
section, we present the general models of the translator’s competencies as well as a model of 
competence of an audiovisual translator. 

2.1 Competence model in domestic thinking on translation  
With regard to thinking on translator’s competencies within the context of Slovak translatology, we draw 
on the definition of the competence model by Koželová and Kuľbak [6], (see also Koželová [5]), who, in 
line with the domestic thinking on translation, list the following key translation competencies: 

1 language competence – mastering the norms of the source and target language, respecting the 
complexity of the expressive means of the original in translation, etc.;  

2 Interpretative competence – manifests itself in the ability to optimally decode the source text, to 
understand statements in context; 
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3 Research-verification competence – the translator is able to orientate himself in printed or 
electronic information sources, search for parallel texts while evaluating their relevance, if 
necessary, he uses professional consultations; 

4 Cultural competence – the ability to acquire knowledge, specifics of the culture of the target 
language in implicit and explicit confrontation with the culture of the source language;  

5 Strategic competence - the translator is able to apply the rules governing the translation process, 
he can plan it and then translate a given text;  

6 Market competence - manifests itself in the translator's ability to assert himself in the translation 
market; developing this competence increases the translator's competitiveness, the ability to 
negotiate working conditions, including adequate remuneration; 

7 Technical competence - the translator can work effectively with technologies, CAT tools, 
translation or subtitling software, etc. within the translation process.  

Since Constantine, the Philosopher University in Nitra is, as the only Slovak university, a member of the 
European Master’s in Translation (EMT) network, grouping European universities offering Master’s 
degree in translation studies that meet the strict EMT standards, in the next section, we also provide a 
list of competencies of the EMT framework that we try to enhance in students of our department. 

2.2 The EMT competence framework 
The European Master’s in Translation (EMT) competence framework [11] published in 2017 is the latest 
reference standard for translator’s training applied across the European Union’s universities and 
beyond. It lists five crucial areas of competencies to be acquired by and enhanced in students of 
translation studies in their training. It takes into consideration not only the latest research outcomes of 
translation but also the real changes the translation industry has recently undergone to enhance 
Master’s degree graduates’ employability after completing their studies. The competence framework 
lists the following areas of competence:  

1 Language and culture – this area does not simply include mastering a foreign language and the 
knowledge of its culture, but its scope is rather broad; it covers a variety of the general or 
language-specific linguistic, sociolinguistic, cultural and transcultural knowledge and skills that 
create the foundation for advanced translation competence and constitute the pre-requisite for all 
the other competencies; 

2 Translation – translation competence does not pertain only to the phase of meaning transfer 
between two languages, but again encompasses all the strategic, methodological and thematic 
competencies that come into play before, during and following the transfer phase; 

3 Technology – technology competence includes all the knowledge and skills necessary to 
implement translation technologies within the translation process (use of various translation 
software, computer-aided translation (cat) tools, machine translation, search engines, corpus-
based tools, etc.); 

4 Personal and interpersonal skills – they refer to the so-called soft skills, that enhance graduates’ 
adaptability and employability (working in a team, complying with deadlines, managing time, 
stress and workload); 

5 Service provision – service provision area includes skills related to the implementation of 
translation and language services in a professional context (client awareness, negotiation, project 
management as well as quality assurance). 

2.3 Competences of audiovisual translators 
The above-given models of translation competencies are, by their nature, general models and take on 
a more concrete form by applying them in all areas of translator’s training (e.g. specialized translation, 
literary translation, audiovisual translation, etc.). As for the competencies of an audiovisual translator, 
Perez and Paulínyová [9] argue that the specifics of audiovisual (AVT) training (and therefore the 
competencies of an AVT translator) result from the nature of an audiovisual work, which is a hybrid work 
of art consisting of three main components: audio component (utterances of the characters), visual 
component (textual inserts, subtitles), and linguistic component. They further distinguish a specific set 
of competencies of a dubbing translator and a subtitler. As to a subtitler’s competencies, they point out 
the specific abilities of text interpretation, text meaning excerption, condensation of the text and creation 
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of meaningful segments, which add to the previously mentioned sets of competencies. They also stress 
the importance of the technical as well as the service provision competence. 

In our courses on subtitling, we aimed to develop all the above-mentioned competencies of a future 
audiovisual translator, with a specific focus on the interpretative, language and culture, translation, 
technical and language service competence. The interpretative competence was enhanced by 
conducting an analysis of the source text (i.e. original audiovisual work), focusing both on the 
extratextual factors (basic information on the source text, viewer of the original, presuppositions on the 
theme, intention of the author (i.e. director) and function of the original audiovisual work) and the 
intratextual factors (main themes, keywords, structure, non-verbal elements, expressive means, lexical 
and morpho-syntactical level). To do so, we provided students with a source text analysis table 
elaborated by Müglová [7] which they had to fill in before each translation assignment and which was 
subsequently discussed in class. The language and culture competence is related to the general 
knowledge of the language, but also the translation of culturally specific words and expressions based 
on a thorough knowledge of the source language and the target language cultural backgrounds. The 
cultural component of this competence was strengthened to a deeper level with audiovisual works 
containing a larger amount of cultural units. The translation competence was enhanced regarding the 
specific requirements of subtitling in the field of meaning excerption, text editing and text condensation, 
as we will show in the section dealing with the practical analysis of subtitles. The technological 
competence pertains to mastering the up-to-date subtitling software. In class, we used two types of 
subtitling software, namely Subtitle Workshop and Aegisub. Both of them are free subtitling tools with a 
friendly interface consisting of two main sections: one is visual (video) and the other textual (subtitles). 
They allow to create, edit, convert and save a variety of subtitle formats. We agree with Perez and 
Paulínyová [9] that technical competence is nowadays a crucial skill of a subtitler and should be an 
integral part of their training. The service provision was enhanced especially through work on simulated 
translation assignments and completed the picture of comprehensive development of the competencies 
of a future subtitler.  

 
Figure 1. Interface of Subtitle Workshop. 

3 CHALLENGES OF DISTANCE LEARNING WITH REGARD TO TEACHING 
SUBTITLING 

Since the whole process of teaching subtitling (except for the first two weeks of the semester) was 
carried out online, we were forced to partially modify the constructivist concept, which we normally apply 
in the present form of teaching audiovisual translation. The mentioned innovative didactic concept 
emphasizes the active and social aspect in the educational process, while the main actors of the 
educational process are students, taking into account their previous knowledge, experience, attitudes 
or needs. The teacher acts as a facilitator and encourages students to cooperate and discuss. In the 
case of audiovisual translation training, it is mainly cooperation in the process of subtitling (students 
subtitled audiovisual formats in pairs), division of work in proofreading subtitles or engaging in discussion 
of possible translation solutions, taking into account the technical (spatio-temporal) and linguistic 
specifics of subtitles. Based on empirical experience from teaching subtitling in the present form as well 
as online and their comparison, we must admit that in online learning, it was necessary to encourage 
students to do the subtitling itself, ask them complementary questions in the process of subtitling aimed 
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at helping them construct meanings and knowledge through their participation in the interpersonal, 
intersubjective interaction, as pointed out by Kiraly [4], and encourage them to discuss or even lead the 
discussion because we noticed a lower degree of interaction in the online space. 

In the following sections, we present illustrative examples from students subtitling two selected 
audiovisual works in the above-mentioned courses. The first audiovisual work was subtitled from 
German to Slovak (hereinafter audiovisual work 1). As for the genre, it was a short interview with 
documentary elements, which thematically dealt with World War II and the issue of survivors. Through 
his memories, the main protagonist gives a testimony of the period of Nazism and the Holocaust. The 
second audiovisual work was subtitled from French to Slovak (hereinafter audiovisual work 2). It 
consisted of a short thank you video created by Slovak high school students learning French language 
at the occasion of the Day of a French Teacher 2020.  

Drawing on the definition of subtitling by Díaz-Cintas – Remael [1], subtitling can be understood as a 
translation procedure in which the translated text transfers meanings from the audio level of the 
audiovisual work to the visual level, respecting other elements of the discourse on the audio and visual 
level. Subtitles are further characterized by a number of specifics and constraints that we present below 
and that need to be taken into account during the translation process. This section, therefore, provides 
further clarification on enhancing students’ language and culture and translation competence regarding 
text meaning excerption, condensation of the text and creation of meaningful segments. 

3.1 Linguistic specifics 
Linguistic specifics relate to lexical, morphological and syntactical particularities which reflect the theme 
of a specific audiovisual work and the language used. 

ª Audiovisual work 1: 
DE:  hat an der Technischen Hochschule in Brünn  

sein Ingenieur-Studium abgeschlossen.  
SK:  Takže zostal v Brne 

a vyštudoval tam technickú univerzitu. 
EN: So he stayed in Brno 

and graduated from the technical university. 

The lexical level of interviews with documentary elements is quite diverse, including the names of 
educational or political institutions, geographical realia as well as realia from the period of Nazi Germany. 
In some cases, the names of the institutions were difficult to transfer to the target subtitle, as 
demonstrated by the analysis of the selected example. In the Slovak subtitle, the name of the 
Technische Hochschule in Brünn is generalized using the equivalent of a technical university, and in 
addition, information on engineering studies is completely lost in translation. Since we deal with an 
interview with documentary elements, names of institutions should be translated into the target language 
in the usual form so that the subtitles do not lose their informative function. In the Slovak language, the 
university is usually referred to in its original name, i.e. Czech version – Vysoké učení technické v Brne 
(Brno University of Technology). In light of the above, it was necessary to thoroughly modify the subtitle 
as follows: He completed his engineering studies at the Brno University of Technology. 

ª Audiovisual work 2: 
FR:  Bonjour, je veux vous remercier 
 pour être si excellente professeure. 
SK :  Dobrý deň, ďakujem vám, 
 že ste tak skvelá učiteľka. 
EN:  Good morning! Thank you 

for being so a great teacher. 

The language employed in the short French video was not very difficult for the students, therefore no 
semantic errors were observed. However, in the analysed subtitle, we pointed out an error related to the 
grammatical level of the target language. The error consisted in the incorrect use of the words tak/taká 
(so/such) which is a common error often employed both in oral and written Slovak. We decided to include 
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this error since the linguistic level does not pertain only to the lexical level, but we understand its scope 
in a broader perspective (including stylistic level, grammar level, spelling level) in order to achieve 
functional equivalence (see Pedersen [8]). Moreover, excellent command of the target language is part 
of the language and culture competence, as defined by the EMT competence framework. It is also what 
distinguishes a professional translator (or subtitler) from an amateur one. 

3.2 Spatio-temporal specifics 
Space and time constraints are considered the most fundamental specifics of subtitling. Pošta [10] 
therefore uses the term double constraints. Regarding space constraints, two requirements have to be 
met: the maximum allowed number of characters per line and the maximum number of lines. The 
maximum number of characters per line ranges from 30 to 37 on TV, while for cinemas and DVD, the 
number is slightly higher, i.e. 40 characters per line. As to the number of lines, the use of two-line 
subtitles (max.) is highly recommended, as multi-line subtitles would cover a large part of the image and 
could negatively affect the reception process. Moreover, in case of two-line subtitles, the first line should 
be shorter than the second one or both lines should have the same length, nevertheless, in line with the 
optimal segmentation and syntactic structure of the sentence. 

As to time constraints, each line should appear on the image for a sufficiently long time, it should respect 
the fluidity and rhythm of the dialogues to ensure optimal reception by the viewers. It is necessary to 
point out that these constraints slightly differ in various guidelines and standards. Carroll and Ivarsson 
[2] establish that spotting must reflect the rhythm of the film; no subtitle should appear for less than one 
second or stay on the screen for longer than seven seconds (with the exception of songs), and a 
minimum of four frames should be left between subtitles to allow the viewer´s eye to register the 
appearance of a new subtitle. Karamitroglou [3] recommends spotting the subtitles 0.25 sec after the 
start of the corresponding replica, as this time the brain needs to realize that the character has started 
talking, and to limit the appearance of the subtitle on the screen to 6 seconds because, after this time 
limit, viewers tend to read it repeatedly. Díaz-Cintas and Remael [1] set the minimum length of the 
appearance of a (short, one-line) subtitle on the screen to 1.5 sec. 

In the paragraphs that follow, we present selected examples related to spatio-temporal specifics of 
subtitles used by students in the learning process and provide a brief commentary on the larger context. 

ª Audiovisual work 1: 
DE:  ... meine Mutter war bedingt, dass sie aus Sudetenland kam. 

Eher deutsch orientiert, ich würde sagen großdeutsch orientiert. 

SK:  Moja mama, tým, že pochádzala 

zo Sudetov, uprednostňovala 
viac nemčinu. 

EN: Given that my mother came 
 From Sudetenland, she prefered 
 German more. 
In the subtitle above, we note shortcomings regarding the spatio-temporal level as well as an inadequate 
understanding of the source text and its transfer into the Slovak language. Since guidelines on spatio-
temporal constraints of subtitles establish the use of two-line subtitles in order to ensure an optimal 
reception process, and the analysed subtitle consists of three lines, it was necessary to adjust it to meet 
the requirements of space. In this regard, however, we point out that a two-line subtitle can be achieved 
by optimal use of condensation and segmentation of key meanings, which cause students problems, 
especially in the initial stages of subtitling training. In addition, the subtitle does not optimally convey the 
meaning – in the original version, the main protagonist does not mean preferring the language as such, 
but rather an inclination towards the Greater German concept (großdeutsch orientiert). After thorough 
editing, the statement was processed into two two-line subtitling conveying the meaning more 
adequately: 

Keďže pochádzala zo Sudet, 

inklinovala skôr k Nemecku. 

Povedal by som, 
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že aj k veľkonemeckej koncepcii. 

Since she came from the Sudetenland, 

she tended more to Germany. 

I would say 

that also to the Greater German concept. 
 

ª Audiovisual work 2: 

FR:  Bonjour! Je voudrais vous remercier pour votre patience. 

SK:  Dobrý deň! Chcela by som sa Vám poďakovať za trpezlivosť. 

EN:  Good morning! I would like to thank you for your patience. 

In the above-mentioned example, we point at the wrong use of the strategy of segmentation since 
students translated the source text by the one-line subtitle which is far from meeting the spatial 
requirements of adequate subtitles (52 characters per line). This was not the only case when the allowed 
number of characters per line was exceeded which, we believe, can be explained by the fact that 
students did not have at their disposal the original (French) subtitles, but only a written transcription in 
a word format. Nevertheless, students were acquainted with the basic principles of subtitling, therefore 
this error should have been prevented. We corrected this subtitle by breaking it into a two-line subtitle 
with regard to maintaining the meaningful units of the sentence unbroken: unbroken: 

Dobrý deň! Chcela by som sa  

Vám poďakovať za trpezlivosť. 

Good morning! I would like to 

thank you for your patience. 

4 CONCLUSIONS 
In the paper, we focused on the development of the competence model in subtitling training of future 
subtitlers in distance teaching. We found challenges in the development of the following competencies 
of subtitlers: translation and language and culture competence and partially also interpretative 
competence. Regarding the translation and language and culture competence, we observed lower 
interaction of students when discussing the problematic aspects of translation with regard to linguistic 
level (cultural words, realia, names of institutions) which affected meeting spatiotemporal requirements 
of subtitles (inadequate use of the strategies of condensation of the meaning and segmentation). The 
development of interpretative competence was also partially hindered, again, due to students’ lower 
level of interaction when discussing the identified meanings of problematic words and expressions, 
which prevented them to fully understand them. In light of the above, we could not apply the didactic 
constructivism approach to its full potential and could not act only as a facilitator of the education 
process, but we had to provide more stimuli to steer the discussion. As to the rest of the competencies, 
the technical and service provision were enhanced to a comparable level than in the present form. 
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Abstract 
In the wake of the first wave of the global COVID19 pandemic, Higher Education Institutions (HEIs) have 
moved rapidly to online provision and for many, consideration is now being given to a more hybrid model 
of provision, in the long-term. i.e., a mix of face-to-face (f2f), online and blended learning is emerging.  
With uncertainties remaining about how the next academic year in tertiary education will continue to 
unfold, risk assessments indicate that the ability to move between f2f teaching and online - rapidly will 
be a key strategic requirement across the Higher Education (HE) sector. The impact of the rapid change 
in provision has, perhaps, affected students, not just academics, most of all with many students now 
entering their second year of university having never been on campus, let alone having met their peers 
and lecturers in person. The knock-on effect has, this paper suggests, created considerable challenges 
in fostering a sense of belonging and academic community among student bodies; a sense of belonging 
that was so much a traditional staple of the university experience in the past. The emerging new model 
of university education provision appears to highlight that no one solution will solve this student 
community ethos challenge given the complexities of the problem. Coupled with the ongoing uncertainty 
in the next phase of the pandemic, this paper also highlights the parallel matter of the related research 
being in its infancy.   As such, this paper seeks to:  a) expand the dearth of research in this field and b) 
propose a multi-faceted framework to aid HEI institutions in cultivating a more robust and more flexible 
approach toward student belonging. Given the aforementioned complexities of the problem at hand, this 
paper draws upon a literature review through a business and management employment lens. Findings 
suggest that creating feelings of student belonging requires the development of psychological capital 
(PsyCap). Further synthesis of literature pertaining to organisational socialisation and student 
engagement, particularly the work of Pickford [1] and Saks and Gruman [2], provides clues to how 
student PsyCap could be achieved. This includes, identification of potential resources and outcomes 
which HEIs may wish to work towards in their efforts to develop PsyCap.  Such resources may include 
1) academic engagement (i.e. curriculum design, teaching activities, appropriate assessments and 
timely feedback), 2) transactional engagement (i.e. formal induction activities, responsive support 
services, academic support, wellbeing and personal planning) and 3) emotional engagement (i.e. 
Enhanced student / academic staff relationships through teaching activities, and personal tutoring, and 
formal / informal social networking). All while, this paper suggests, leading to outcomes such as self-
efficacy, resilience, hope / optimism, respectively. In addition, this paper works towards a further 
recommendation that social bonds help to create a sense of belonging and are recommended to support 
the ability of a HEI to flex between f2f and online delivery. 

Keywords: Student engagement, organisation socialisation, student belonging, psychological capital, 
psychological capital resilience, PsyCap, student academic relationships, student to student social 
networking.  

1 INTRODUCTION  
With the onset of the COVID19 pandemic, bricks and mortar universities had to turn to deliver education 
online overnight [3, 4]. As institutions pivot back towards campus-based learning models, there is a 
desire to capture the advantages that come from digital delivery alongside in-person teaching. For 
example, using blended learning delivery in which online asynchronous materials are complimented with 
in-person synchronous sessions [5, 6]. 

When appropriately designed with account for “teacher presence, immediacy, synchronicity, and a 
sense of community incorporated” ([7] p.15) and delivered through an effective learning management 
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system [8, 9], blended learning can offer an equivalent learning outcome to a fully in-person experience 
[5, 10]. Indeed, equivalency theory would suggest that if students receive equivalent learning 
opportunities, the outcomes should be equivalent [11]. Furthermore, blended learning appears to offer 
advantages to students who find it hard to attend classes due to work or family/care commitments [7]. 

However, while effective learning experiences are necessary, they alone are not sufficient to provide 
the quality and holistic university experience expected by students [6]. Indeed, blended learning may 
lead to a reduction in social and emotional dimensions usually associated with entirely in-person 
campus-based learning [4]. This, in turn, may lead to a reduced sense of belonging, negatively impacting 
the development of professional identity [4] and degradation of graduate employability outcomes.  

Despite being an essential part of student engagement, emotions have not received much attention in 
the management literature. Emotions are considered personal and idiosyncratic and largely ignored by 
the cultural analysts’ movements and rational choice proponents [12]. Emotions are also considered 
difficult to be modelled into an analytical framework. Yet, learning and teaching are emotionally-charged 
experiences that impact cognitive processes, decision-making and motivation [3]. Furthermore, 
expectations of students and demands on teachers are changing [3]; thus, new models or frameworks 
to inform scholars and practitioners are required. Indeed, Thomas and Dello [11] make such a call into 
the student dimensions, with consideration given to factors including impression formation and bias, 
impact of backgrounds and identities, commitments (e.g. work and care obligations) alongside age, 
gender, race and prior learning.   

To make a relevant and more innovative contribution to the emerging field of ‘student belonging’, this 
paper has delved into the dearth of studies on this topic which are spread across a range of diverse 
disciplines in the extant literature. As such, this paper has identified studies on human belonging in 
disciplines as diverse as African American history and culture through HR and HR analytics, corporate 
social responsibility and organisational socialisation, and research to trace a connection back to key 
recommendations on student belonging and student psychological capacity.  Thus, making a unique 
and interdisciplinary contribution to the field or student belonging.  

1.1 Human resource management theory- what it tells us about human motivation 
and belonging and the connection with engagement and satisfaction 

Three key research areas highlighting human belonging have emerged from HR and workplace theory. 
Firstly, the influence of workplace physical layout factors, [13]. Secondly, the connections between 
employee sense of belonging and individual motivation [14]. Thirdly, the contribution of HR theory on 
employee motivation, engagement and satisfaction.  

Jaitli and Hua [13] has highlighted the importance of physical space and layout in creating a sense of 
belonging among employees. The study found a significant correlation between workplace physical 
factors and employees’ sense of belonging on a corporate campus.  The findings further revealed the 
set of workplace factors that may predict employee sense of belonging, including the relevance of the 
campus to employees; the extent to which employees perceive workplace features support their 
productivity; employees level of satisfaction with their workstation; the importance employees place on 
their immediate workstation versus the overall campus workstation; employees familiarity with the 
campus facilities; and finally, the extent to which the campus layout enables physical face-to-face 
interaction among employees.  It is considered this study is particularly relevant in this paper as HEIs 
move to a greater level of physical in-person teaching in the 2021 /22 academic year.  

On the other hand, the Rahn, Martiny and Nikitin, [14] argument emphasises a link between employees’ 
sense of belonging and employee motivation.  Here, they argue that older employees’ internalised 
negative age stereotypes leading to insecurity about their ‘belongingness’ in the workplace, which leads 
to negative motivation.  Of note here, is the link between perception about what peers think of oneself 
and the emotive internalisation of such perceptions, which can impact one's motivation and performance 
at work.  

Drawing upon the Ability, Motivation and Opportunity model (AMO) [15, 16] within HRM and organisation 
performance theory, we are reminded of the central role that employee motivation has on individuals’ 
team and organisational performance effectiveness. This, it is suggested, is a key factor if ‘student 
belonging’ is to be considered as more than a type of employee psychological contract, [17] that students 
may have with HEIs. These studies also serve as a reminder that the pursuit of organisational and 
individual effectiveness through ‘human’ resources is complex and that no one set of processes will 
work with all individuals, irrespective of the organisation.  But some certainty can be drawn from the 
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need to ensure that effective people-focused practices can derive much from nurturing a sense of Ability, 
Motivation and Opportunity (AMO), among employees, the so-called black box, [15, 16]. In turn, this 
body of work reminds us that employee engagement and satisfaction also play an integral part in 
employee motivation and organisational effectiveness.    

Gross, Inglefurth and Willems [18] have looked more closely at employee satisfaction by exploring the 
relationship between employee satisfaction and the willingness of employees to speak positively about 
that organisation to other customers and / or future employees; an important issue, this paper suggests, 
within the HEI sector given institutional reputation is a significant factor influencing sector ranking tables.  
Gross, Inglefurth and Willems [18] study revealed that willingness to recommend differs across staff 
groups but is influenced by the clarity of purpose within an organisation and how clearly that purpose is 
communicated to and understood by employees – both of which may positively influence employees’ 
satisfaction. Navimipour and Zareie [19], on the other hand, examined the influence of e-learning on 
employee satisfaction - developing a conceptual model which has many comparisons with the work 
emanating from the field of organisational socialisation and PsyCap (figure 1, below). The authors 
conclude that employees need to have confidence that e-learning processes will aid their knowledge 
and skill and that it is this confidence that further aids employee satisfaction. A point, it is suggested, 
that is crucial for HEIs to consider in the next phase of university education if a sense of student 
belonging is to be established. Particularly, as the next phase of university education, globally, will be 
reliant upon blended and virtual learning, as the global pandemic continues.  

 
Figure 1: Adapted from Navimipour and Zareie [19]: The impact of e-learning systems, motivation and 

attitude on employees’ satisfaction. 

Slack, Corlett and Morris ([20] p.546), endorse this sense of a diverse range of influencing factors 
impacting engagement when studying the level of employee engagement with corporate social 
responsibility (CSR) activities; concluding that employees range from the committed / active through to 
the apathetic / dissident.  In addition, Cole et al. [21] refer to bipolar measurements with burnout and 
engagement being the extreme variables and not, as previously considered, independent variables 
within academic engagement discourse. While Meskelis andWhittington, [22] point to the influence of 
management styles and approaches and performance management issues as influencing factors within 
employee engagement. 

1.2 HE, Student Engagement and student Belonging 
Building upon the relationship between employee motivation, engagement and belonging, this paper 
has also identified a connection between engagement and students where student engagement within 
a HEI relates to the development of a sense of “identity, mutuality, purpose, self-efficacy” ([1], p. 25), 
autonomous learning and development of social and professional networks that will support the student 
throughout their time at University and as they transition into their career [1]. It can be developed through 
classroom activities [23], staff-student co-creation [24] curriculum development [25], promoting active 
citizenship and provision of institutional support [26]. Therefore, student engagement appears multi-
faceted and constructed through academic, transactional and emotional engagement [1, 26]. Indeed, 
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Pickford [1] provides a framework, suggesting a diverse range of student motivations promoted through 
developmental teaching within a challenging curriculum leading to academic engagement, supportive 
teaching in an inclusive environment promoting emotional engagement and a clearly defined and 
organised, yet responsive curriculum leading to transactional engagement. In addition, according to the 
OECD analysis of what affects student belonging in compulsory education, the contributing factors are 
multiple and diverse, with measures of belonging and participation being the two most critical 
measurements of student engagement, [27]; indeed, the author points to how literacy and / or knowledge 
performance are not always consistent factors impacting a sense of belonging, with some students 
suffering in silence and others withdrawing completely.  Indeed, Willms ([27] p.57) “recommends more 
detailed, focussed research within countries aimed at understanding these relationships, assessing 
current policy and practice and evaluating interventions”.  

1.3 HR Analytics V’s HEI Student Engagement Analytics 
A growing area in the HR field is HR analytics – borne out of recognition within the discipline that in 
order to effectively lead and develop an organisation’s people strategy, time needs to be devoted to 
measuring and analysing HR trends i.e. that HR needs to become more ‘business savvy’ and focus 
upon business measurements in the same way a finance and accountancy department is required to 
do, [28]. As such, there is much, it is suggested, that HEIs can take from this approach, if they are to 
not just nurture a sense of student belonging, but to measure, analyse and enhance it in the long term. 

With reference to organisational HR analytics, predicting employee engagement is a significant function 
for organisational outputs and decision-making. Most companies rely on human capital; hence tools and 
technologies are created to track attrition, performance, engagement, analyse patterns and predict 
organisational outcomes [29]. As such, “student engagement is concerned with the interaction between 
the time, effort and other relevant resources invested by both students and their institutions intended to 
optimise the student experience and enhance the learning outcomes and development of students and 
the performance, and reputation of the institution” ([30] p.3). These areas, it is suggested, could  benefit 
much if HEIs adopted a HR analytical type approach to improve student belonging through student 
engagement.  

As such, HR analytics has moved into academia primarily in teaching and learning initiatives, alumni 
management, employee retention, research initiatives, operational efficiency, investment decisions to 
R&D, enrolment, student retention, talent management [31]. However, there is an urgent need for HR 
analytics to draw insights and improve PsyCap, sense of belonging and engagement. Despite having 
enormous interest in HR analytics, organisations struggle to create any data-driven business value and 
HR analytics appears merely used as an operation reporting function. Minbaeva [32] suggests three 
dimensions of HR analytics, data quality, analytics capabilities and strategic ability to act. She 
recommends that this work needs to be carried out at three levels, individual, process and structure.  

HR analytics started with measuring employee turnover as a proxy for employee engagement, but that 
is not a very useful measure since there is little management can do after an employee has quit. 
Similarly, measuring student engagement by measuring progression rates of students is not very helpful. 
HR analytics then started measuring employee satisfaction through surveys trying to predict turnover. 
When it was found that high employee satisfaction could co-exist with high turnover, the focus shifted to 
measuring loyalty intent and advocacy intent. We contend that student satisfaction can similarly be 
measured through surveys that measure student satisfaction (student experience), loyalty intent and 
advocacy intent. As proposed by Rucci Kirn & Quinn [33], actions based on analysis of these surveys 
help increase employee engagement. Similarly, actions-based analysis may also help increase student 
engagement. 

1.4 Cultural capital  
Borrowing from the organisational behaviour literature, one may predict that psychological contract and 
exchange relations may be necessary for employee engagement [34]. However, cultural capital plays a 
significant role in predicting the engagement of employees at the workplace. The field of sociology 
attributes culture capital as social assets of a person [35]. Within organisations, employees develop 
cultural capital by creating awareness of organisational culture, understanding expectations, observing 
peers and bosses, and learning about culture from employee handbooks and mission statements. 
Understanding and predicting the actual process of fostering engagement through cultural capital may 
be a less explored area. However, looking at the gravity of this topic, it is worth exploring the nexus of 
cultural capital and engagement as a separate research agenda.  
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1.5 Organisational Socialisation 
The need to belong is a basic human instinct and one that is instrumental in positive educational 
outcomes [36]. Yet, with the move to online learning necessitated by the COVID19 pandemic, many 
university students have missed the opportunity to develop a sense of connection with the social and 
physical environments that constitute a full time, campus experience. Therefore, as campus teaching 
returns, it is essential to consider the prior experience of online learning on the sense of belonging that 
student may feel towards their course, faculty, and institution over the forthcoming years.  

Theories in respect of organisational socialisation present a dyadic relationship between the activities 
of an organisation toward onboarding a new employee [37, 38] and the feelings that these promote [2, 
39]. The objective is to enable the newcomer to feel at home within the organisation and, therefore, help 
them quickly settle in and become effective. Tasks include learning the language and culture of the 
organisation, how to navigate the structure and politics, undertake required tasks and develop social 
relationships [37]. Furthermore, belonging requires development of psychological capital, comprising 
self-efficacy through task mastery, optimism and hope for a successful future, and resilience to cope 
when things go wrong [2]. 

When considered a process, it appears that there are similarities to the process that a student will 
experience when starting (or in the case of post COVID19 restarting) university. Students need to be 
motivated to fit in, have opportunities to engage with peers and staff, perceive their own self-worth and 
develop the competencies associated with university life and eventual employment [40, 41]. Therefore, 
the process to enable students to feel welcome, valued and develop a sense of belonging starts from 
the moment they consider applying and continues throughout the course of their studies, into 
employment and potentially beyond [42].  

1.6 Themes arising 
A number of themes have arisen from this literature review, which it is suggested are theoretical 
influencers of the framework proposed in section 3, below. The themes are categorised across three 
broad interdisciplinary areas as follows: 1) Organisational Socialisation; 2) Education (Secondary and 
Tertiary), 3) HR, HR Analytics and Culture. 

2 METHODOLOGY 
Given the interdisciplinary nature of this study, the methodological design adopted centres upon 
conceptual modelling. By way of a rationale, the perspective of [43] Dietz and Juhrisch (2012 : 229) is 
considered pertinent when they state “that in order to present certain concepts embedded within some 
distinguished environment (purpose, culture, infrastructure, language, terminology) models have to be 
domain-specific on the one hand, but comparable to models in other domains. On the other hand 
Guizzardi and Halpin ([44]  p.2) comment that conceptual modelling involves ‘identification, analysis and 
description of the essential concepts…’  of a chosen ‘…universal discourse’.  

3 RESULTS 
Synthesis of literature pertaining to organisational socialisation and student engagement provides clues 
to development of student PsyCap, as shown in Table 2.  This in turn leads to clues about the impact of 
PsyCap on development of student belonging.  

Academic engagement through curriculum design and teaching activities with appropriate assessments 
and timely feedback, appears to have the potential to develop self-efficacy. Transactional engagement 
through formal orientation activities with responsive support services (e.g. academic support and 
wellbeing) and through personal planning appears to support development of resilience. 
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Table 1: Comparison of theories in relation to student belonging 
Student Engagement [1] Socialisation Resources Theory 

[2] 
HR Theory 

Academ
ic M

easurem
ent and Analysis: Analytics 

C
SR

 / Institutional SR
 

C
ulture 

Resources Outcome 

Academic engagement: 
Challenging curriculum and 
developmental teaching 

Teaching / 

Training 

Assignments 

Feedback 

Self-efficacy Ability, Motivation and Opportunity 
Tailored Processes [15, 16]. 

Physical Campus Resources [13] 

Acumen Development [28]  

 

 

Consideration of e-learning 
resources i.e. education technology, 
content, motivation and attitude on 
employee satisfaction [19] 

 

 

Transactional engagement: 
Organised curriculum in a 
responsive environment 

Formal 
orientation 

Formal 
assistance 

Personal 
planning 

Resilience Cultural Awareness 

Corporate Social Responsibility – 
diverse influence factors impacting 
engagement [20] 

HEI Analytics [31]. Three 
Dimensions: HR analytics, data 
quality, analytics capabilities and 
strategic ability to act [32] 

 

Emotional engagement: 
Supportive teaching, in an 
inclusive environment 

Social events 

Relationship 
development 

Supervisor / 
Personal 
tutoring 

Hope Psychological contract  

Emotions and perceptions and 
influence on human motivation.  

Sense of belonging and individual 
motivation link [14] 

 

 

Optimism Willingness to speak positively about 
the organisation to which you 
belong[18] 

 

 

Our findings suggest that student belonging is a complex and multifaceted construct which can be 
viewed through numerous theoretical lenses. Figure 2, shows a number of elements identified as 
important within the in literature. These in combination appear to impact the belongness felt by students 
within a HEI setting. However, with so many facets the combination and indeed quantity required to 
achieve the best student belongness outcomes appears unclear.  

 
Figure 2: Constructs of student belonging 
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All this leads to presentation of a conceptual model, (Figure 3) in which we identify the moderating effect 
of relationships on student belonging. Resources pertains to everything that is provided to students 
including physical environment, curriculum and tutors in the classroom. Relationships, including those 
developed with academic staff both within teaching activities and through personal tutoring, plus the 
wider social network developed through formal and informal events, appear to support hope and 
optimism development. The level of student belonging is therefore the outcome of resources applied, 
moderated by the relationships that students hold with the wide range of stakeholders associated with 
study at a HEI.  

 
Figure 3: Conceptual relationships associated with development of student belonging 

When considered from the perspective of an HEI, resources, including curriculum design and staff 
student ratios are controllable. Indeed, as educators, we invest considerable time and effort in 
developing interesting and effective curricula and ensuring the tutors that deliver it are qualified and 
experienced. Therefore, ensuring that we embed development of PsyCap capital should therefore lead 
to a positive impact on student belonging. However, while necessary, resources alone appear 
insufficient.  

What is needed in addition is development of quality student-tutor relationships as these are paramount 
to the development of student belonging. While that may sound simplistic, when viewed through the lens 
of the pandemic and its impact on students and faculty alike, it is hardly surprising that stressed and 
tired people, often operating from home in a far-from-perfect situation, may not have had the reserves 
of PsyCap capital needed to develop high quality relationships. Yet, we learn from our study that there 
are no short-cuts or substitutes for high-quality student-tutor relationships. In short, the tutor in the 
classroom (be that online or in-person) is the one factor that is both necessary and sufficient to foster 
feelings of belonging within the students we teach.  

We offer below a short and non- exhaustive list of practical actions that can be taken to develop a sense 
of belonging. First, review pre- and post-application communications to ensure the tone and clarity and 
that they communicate to students how welcome and valued they are. Second, as students arrive, in 
addition to course and welfare related materials, provide a directory including biography, location and 
office hours of all relevant members of faculty, as this will help students navigate the organisation. Third, 
host voluntary, off-curriculum events with, for example, alumni guest lecturers and ensure there are 
opportunities for informal networking. Finally, involve final year students in peer mentoring of freshers 
[45]. This has the advantage of providing employability skills to final year mentors as well as supporting 
freshers to develop a sense of belonging as they transition into university. 

The antecedents of student belonging, emerging across the extant literature are diverse. As a result, 
HEIs are faced with considering the collective influence seemingly unrelated institutional issues have 
on student belonging. For example, the role which campus physical layout may play predicting student 
belonging, [13] may include: the relevance of the campus to students; the extent to which they perceive 
workplace features support their studies; the level of student satisfaction with their workstation; students’ 
familiarity with the campus facilities; and finally, the extent to which the campus layout facilitates in-
person interaction. All of which are considered to be particularly relevant within the Covid pandemic 
context. Rahn, Martiny and Nikitin [14] help shape the body of knowledge around possible peer 
perception across student bodies and the related impact upon individual motivation, which this paper 
suggests is a vital piece of understanding when dealing with social distancing rules within a HE setting.   

Importantly, the interdisciplinary approach adopted in this study highlights the rich contribution which 
HR theory (i.e. AMO, engagement and satisfaction and psychological contract as well as the growing 
field of HR analytics) can help to create a deeper understanding of how student belonging can be 
nurtured and firmly rooted within a HEI’s cultural and social responsibility ethos, as opposed to simply 
being promoted [15-17].  
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4 CONCLUSIONS 
The main conclusions emerging from this study indicate that student belonging is:  

• Influenced by a complex set of interdisciplinary issues including culture, organisation 
socialisation, analytics, social responsibility and HR. 

• Diverse as much as it is complex, highlighting as it does, the importance of blended pedagogical 
approaches technological investment and attitude as well as student psychological capability and 
student psychological contractual needs.  

• Role bound:  requiring HEIs to attend to mechanisms that help students to clearly understand 
their purpose and role as students, not just from a pedagogical perspective but also from a 
physical campus layout perspective.   

• Dependent upon blended learning (including e-learning) but not just upon technology but also 
upon the efficacy of e-learning content as well as attitudes of students and their motivation to 
learn via e-learning platforms and in-person. 

• Technologically affiliated and multi-level, focusing on innovative e-education content; and e-
attitude across all stakeholders [19]. 

4.1 Limitations plus recommendations for future research 
While this paper is considered to offer a new and meaningful interdisciplinary contribution to the dearth 
of student belonging literature, it is primarily focused upon a review of that literature, and conceptual 
modelling. The limitation being that no primary research has yet been undertaken and the authors see 
this as an important future next step in this study.  

In addition, the comparative aspect of the study has been centred within the interdisciplinary nature of 
the authors’ academic backgrounds at separate UK HE institutions. As such, it is considered this will be 
a key strength in the collection of primary research within each of these institutions. In the student 
engagement context, we propose that there is a need for further work to measure engagement 
measures (satisfaction/experience, loyalty intent, advocacy intent, including reactions to content and the 
physical education environment) and build a model to predict performance measures of the related 
institutions. Optionally similar to the study by [46] with intermediation by faculty engagement being 
considered.  

Finally, in terms of methodological design, the last word is given to Guzzardi and Halpin [44] who 
highlight three phases of conceptual modelling. Firstly, the conceptualisation of the model itself before 
design and implementation. Therefore, it is suggested that the future direction of this study will focus 
upon the implementation phase of the conceptual model presented here.  
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TEACHING ARCHITECTURE: THE 2020 EXPERIENCE 

Dana Opincariu, Andreea Pop (Motu) 
Technical University of Cluj-Napoca, Faculty of Architecture and Urban Planning (ROMANIA) 

Abstract 
The design process in any domain challenges us to innovate and express ourselves. During spring 2020 
and present days the academic environment provoked us to be more and more creative. The first year 
Architecture Design Studio at the Faculty of Architecture and Urban Planning in Cluj-Napoca was an 
experience that has transformed the way we see and understand the teaching of Architecture to 1st year 
students. How to explain specific concepts such as space configurations or experimentation? How to 
teach creativity? How to explain visual and technical representations? How to teach the first design 
gestures and architecture experiences to different students, with different educational backgrounds that 
meet Architecture for the first time? In this paper the evolution of the first project themes are analyzed, 
from the perspective of an atypical – online environment. We discuss specific goals and teaching 
strategies, specific steps and transformations, we look back at the entire educational process and the 
outcomes of what we learned on the way. 

Keywords: teaching experience, online, architecture, creativity. 

1 INTRODUCTION  
The experience of a first year of study in the field of Architecture, in the given conditions of the year 2020-
2021 - marked by the Covid19 pandemic – represents itself as a turning point in the development of our 
teaching experiences. The idea of redefining the way we can transmit our own concepts and thoughts of 
Architecture through a distance communication system was the center of our activity for over a year and 
a half. Currently, after a short moment of detachment, the two authors, co-team members within the same 
working group, since several years already, we want to further analyze the entire teaching experience and 
draw some conclusions regarding our activity in the previous academic year, at the Architecture Design 
Studio of the 1st year, at the Faculty of Architecture and Urban Planning in Cluj. 

2 METHODOLOGY 
This paper is a self-analysis, it tells our experience, as a whole, emphasizing the particular aspects of 
our activity at the Architecture Design Studio, often referencing the idea of Juhani Pallasmaa "The hand-
eye-mind connection in drawing is natural and fluent, as if the pencil were a bridge that mediates 
between two realities, and the focus can constantly be shifted between the physical drawing and the 
non-existent object in the mental space that the drawing depicts” [1]. Teaching the student how to think, 
how to conceive a space is the intrinsic feature of our activity. It usually implies overlaid sketches, 
discussions based on them, overlapping ideas, modeling in various materials. This year, as will be seen 
in the images included in the paper, it was an interesting communication exercise, more precisely, a 
visual communication. 

3 2020 TEACHING EXPERIENCE – A VISUAL ANALYSIS  
The following analysis, structured according to the principles of a SWOT analysis, gives us the overview 
of the impact of our activity in the previous academic year, a year carried out in remote working 
conditions. We must add that our activities within this team of teachers were the basis of several papers 
that we thought as a foundation of what we achieved: “Mimetics and Originality in Architectural 
Design”[2],  “Evolution and Sedimentation in Design Process - Retrospective of an Experience at 
Architecture Design Studio”[3], “Back to the Future - The Role of Architectural Hand Drawing”[4], 
“Learning in Perspective - Past, Present and Future of the Perspective Drawing”[5], “Architecture 
Models. The Role of Three-Dimensional Imagery in the Process of Learning Architecture”[6]. The 
connection of hand drawing activities - through sketches or model making, with the process through 
which students imagine spaces remains a guideline in the process of learning architecture, regardless 
of how we look. This connection in the first year of study is all the more sensitive, as it is in an early 
stage of formation. The context of the first year has a very particular character: students from different 
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cities and high schools of different profiles, arrive in 1st year - Architecture - in front of a new educational 
context, project-based, a way of thinking that usually takes place in a very active studio. In this studio, 
beyond the activity at one's own project, a whole series of group discussions take place, various 
presentations, moments in which the teacher engages in joint dialogue regarding different aspects of 
the project. The specific topic is being discussed and, in the context of project development, a whole 
series of particular notions are being exemplified. Another particular aspect is that of inter-
communication - in developing his own project, most of the time, a student observes and learns to look 
critically at his colleagues ‘projects, follows and learns different techniques or borrows ideas that he re-
thinks in his own way. In this way, beyond the teacher-student discussion, the student-student 
relationship is one that helps him shape his own project. 

The experience of this year in which activities took place online, also had some positive features, in our 
opinion:  

• The project-themes proposed for the 1st year Architecture Studio were re-thought in the idea of 
highlighting Architecture as the main character - the first project-theme being that of a 
Contemporary Pavilion for Architecture, while the second semester project-theme proposed the 
study of a famous architect and imagining a Holiday home for him, both themes being thought in 
imaginary sites, with special qualities, that could be exploited by students in projects. The choice 
of Architecture as a central character in both projects was based on the desire to stimulate the 
approach to this chosen profession and, at the same time, to learn to look at it from a new 
perspective. 

• The working-method in an online program that allowed live discussions and the possibility to share 
screen images – allowed us, as teachers, to follow very closely and carefully the student's activity 
(on screen, through share screen options) and the possibility that all participants in the group 
being able to follow the project of colleagues as closely as possible. This major advantage also 
led to a wider accessibility of work-study materials. 

  
Figure 1. Screen-caption from the Architecture Design Studio – overlaps of student and guiding 

teacher drawings 

The image above captures a moment during the studio, with the overlap between the student's 
and the teacher's drawing. This palimpsest of the two drawings, two concepts that formed the 
basis of the development of the projects, was in fact the language for the entire year, a language 
which we initially adjusted and which gradually became a natural way of working.  

• Another positive aspect in this present self-analysis is that by planning an online activity from the 
beginning, in the project-theme, the concept of the project could be expressed through very 
different visual dynamic options – through film / collage etc. All these options, beyond the usually 
drawn posters, were a new way of expression in the studio, students having had a much greater 
freedom of expression. By borrowing these working-methods from other disciplines, the result led, 
in many cases, to surprising, new experiences that have actually amplified the range of working 
tools. The image below is a screenshot of two short films made by students to conceptually 
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describe their project. Images accompanied by words, sounds, or music actually led to a new 
experience of the project atmosphere and its integration into the concept. 

  
Figure 2. Screen-caption from the Architecture Design Studio – dynamic presentations of the projects 

Beyond these positive aspects mentioned above, among the weaknesses of the recently 1st year studio, 
as a working experience, we believe it includes:  

• A certain lack of a general perception on the whole team, regarding the way students resonate 
the topic, the lack of an overall understanding coming from a certain focus of the activity towards 
one on one dialogue - one teacher - one student discussion. Thus, the difficulty degree of the 
project-topic - from the student's perception - was difficult to perceive. The individualization of the 
working groups, the organization of the working time so that each student had as much time as 
possible for a dialogue led to a very detailed guiding and also led to a certain lack of overview. 
Although several common moments of discussion took place, the spontaneity of the studio was 
only partially captured. 

• The second aspect that could not be replaced by the online activity was the model making as a 
specific type of learning method. Model is a very useful tool to develop spatial thinking and design 
learning, a method that is difficult to match with others [6]. The project model, the study of 
proportions and composition, the study of spaces - are essential in the first steps of space-
compositions skill development. Through the online experience this tool was practiced as an 
individual way of working only, it could not be used as a real working tool, in a dialogue, with the 
possibility of direct modification that actually allows the development of the solution. 

• As a result of the previous point, collective work models, in which students joined the proposals 
to study the overall framing and cohesion, were, again, a step that could not be so well 
supplemented by the online context. In the absence of these common models, not only does the 
project have a very strong individuality component, but also the team work is missing.  

• As a direct consequence of the common experience, the appreciation of the projects is transmitted 
through an individual evaluation and the comparison as a tool of self-evaluation partially takes 
place. A general overview could be generated through a virtual exhibition of projects, but the 
general atmosphere of a final project submission and on-spot self-assessment in the context was 
very difficult. 

Beyond these two opposite perspectives on the activity of the previous academic year, some 
opportunities and threats can be discussed below:  

• The clear succession of stages proposed by the project-theme was an opportunity for students to 
learn that any project must be developed in specific stages (documentation being a clear step of 
the project). In the same time, this very clear organization of the project, under the coordination 
of the teacher, can also become a danger because the student no longer assumes the project 
development with his own ideas; 

• Regarding the themes developed throughout the year - The Contemporary Pavilion for 
Architecture Exhibitions and the Holiday House for a Famous Architect - the two projects had a 
degree of difficulty above average and thus, the fear of failure in some cases can arise. On the 
other hand, this succession of the two project-themes allows and stimulates the understanding of 
volume aesthetics and functionality - as complementary aspects in architecture projects. 
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Overall, the activity at the Studio changed, especially in 1st year 1. If the following years of study use the 
computer as a current tool, the 1st year has been, at least until now, dedicated to sketching, modeling 
and manual expressions of representation. In the end-of-year exhibition organized in a museum 
exhibition space, open to the public, some of this year's projects were presented (from all the six years 
of study). An interesting particular exhibit was in the center of space, as seen in the images below - 
there were a lot of sequences that captured the activity along the way, screenshots that actually tell the 
story of the entire background of this year. 

  
Figure 3. Faculty of Architecture and Urban Planning end-of-year Exhibition - Transylvanian Museum 

of Ethnography, Cluj 

4 CONCLUSIONS 
As a final atmosphere-related aspect, we include here the presentation of the exhibition. “This exhibition 
is the synthetic expression of the Architecture students projects created in the 2020-2021 academic 
year, a year different from all others, a year that was challenged by the Pandemic conditions, in a 
process of learning and studying on-line. The Architecture project is the result of a process that sums 
up many hours and weeks of individual study, documentation, drawing and modeling, consultation, 
evaluation, comparison, reiteration and final finishing. Those dozens of sketches and drawings are the 
unseen part of a project, they are placed layer upon layer, they are the result of thoughts that put in a 
complex equation: function, form and structure, user personality, environment, message, meaning, 
social context, economic, historical and cultural features. Beyond what is known about architecture as 
both technique and art in the sense of beauty of shapes, volumes, textures and colors, architecture is 
the science of solving this equation that never has a single correct result but only an optimal answer – 
the concept. In search of it, the architect’s thinking crosses an often difficult path, but extremely beautiful, 
that students experience and understand in their academic years. Regarding this complexity of a 
harmonious architectural project, we will always remember it as the result of the thinking hand.”[7]  

Each study area, during this year, redefined itself. Teaching Architecture in 1st year involves 
understanding the qualities of architectural spaces, practicing compositions and spatial-volumetric 
concepts, understanding the relationships between the architectural object, context and the individual, 
all these aspects developing students` creativity. The Architecture academic environment, this year, 
however, can be read in the multiple layers of the two minds that generate the final idea. In education, 
from a general perspective, this year can be read in its adaption ability, its transformation depending on 
each specific character.  
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ACTIVE AND EXPERIENTIAL LEARNING FOR SYNTHESIS OF 
MAGNITUDE COMPARATORS 

A. Borodzhieva, I. Tsvetkova 
University of Ruse "Angel Kanchev" (BULGARIA) 

Abstract 
One of the topics in a few basic courses in electrical engineering specialties at the University of Ruse is 
“Magnitude Comparators”. These devices are very important because they are combinational logic 
circuits intended for the comparison of two binary numbers determining whether the first binary number 
is equal to, greater than, or less than the second binary number. The main challenge is to build such 
digital comparators, especially for binary numbers with more digits, and for solving this problem, 
students use active and experiential learning. Experiential learning is a significant method for 
engineering students because they can learn from doing, from their mistakes, and how to use different 
software products and real equipment. This paper presents active learning methods used in the classes 
when teaching the topic “Magnitude Comparators”, and the tasks and their solutions that students need 
to perform, using the experiential learning approach. 

Keywords: Digital devices, Experiential learning, FPGA, Logisim, Magnitude comparators, Xilinx. 

1 INTRODUCTION 
The course “Pulse and Digital Devices” for students-bachelors of the specialties “Electronics”, 
“Computer Control and Automation”, “Information and Communication Technologies” and “Internet and 
Mobile Communications” at the University of Ruse is one of the basic disciplines in their curricula, where 
students learn how different digital devices (such as code converters, encoders and decoders, 
multiplexers and demultiplexers, arithmetic circuits, counters, registers, etc.) work. One of the topics in 
these courses is “Magnitude Comparators”. 

During the last academic year, students had more challenges, because of the pandemic of COVID-19 
and the transition to distance learning. Lecturers needed to find really quickly a solution on how to 
present the material and how students can do exercises by themselves. A solution was to use different 
active methods [1, 2, 3] in all classes (Fig. 1) and for the exercises to use software programs, which 
students can install on their personal computers. 

 
Figure 1. Active learning methods 

All methods are student-centered. Some of them are peer training, teamwork, and problem-solving. 
Additional activities are communication, learning how to help each other, and time and responsibilities 
management [1, 2, 3]. 

Active 
learning 
activities 
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To better understand the material studied, students must perform different tasks related to the synthesis 
and analysis of digital comparators. Also, they have the opportunity to use software programs (for 
example, Logisim or Multisim) and real laboratory boards (during face-to-face classes). With this variety 
of tasks, they do not only master the material but also develop basic knowledge, skills, and 
competencies in the field of digital electronics, as well as abilities to work in a real environment. 

The processes of synthesis and analysis of magnitude comparators are considered in the paper. The 
circuit of a magnitude comparator based on TTL integrated circuits is implemented in Logisim and tested 
for different input combinations. Then the circuit is built in the environment of ISE Project Navigator 
necessary for programming the FPGA-based laboratory board, developed at the University of Ruse and 
used in the educational process in the course “Digital and Pulse Devices” during face-to-face classes. 
The issues for implementing the comparator with integrated circuits, as well as the cascade connection 
of comparators are covered in the paper. 

2 ACTIVE LEARNING METHODS 
Engaging students is not only a challenge in traditional classrooms face-to-face but also more in online 
courses. The provision of online courses faces additional barriers to the participation of students who 
are not normally present in face-to-face courses, including the fact that the design and development of 
the course must take place before the actual delivery of the material. Another challenge is the effective 
management of time and resources by students as well as teachers when they are online. Methods for 
encouraging communication and interaction between students and teachers differ significantly from 
face-to-face methods, and the effective application of teaching aids used to conduct the online course 
is a challenge for many teachers. However, many of these concerns can be addressed through the 
implementation of active learning strategies that encourage students to actively participate in the content 
of the online course [1]. 

Normally active learning is not relevant to a peculiar learning environment. However, some strategies 
for effectively integrating and practicing active learning in face-to-face meetings exist, for example, 
discussions, group work, and creating a collaborative environment for promoting the learning 
community. It is decisive that active learning is inwrought through the main elements of an online or 
blended course, such as discussions, assignments, and assessments, for promoting a high level of 
students’ engagement [2, 3]. 

Polls, quick tests, and debates are the main part of the classes when the education is online. This helps 
students to stay focused, engaged and gives a lecturer the opportunity to check what students 
understand and where they need more explanations. 

Lecturers use different active methods during the classes of the course “Pulse and Digital Devices”. 
Collaboration, debates, polls, and discussions, presented in Fig. 2, give students a friendly environment, 
where they can share thoughts, ideas, and opinions [2, 3]. 

 
Figure 2. Active methods used in the course “Pulse and Digital Devices” 

  

Active 
methods 
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During exercises, these methods are not enough for engineering specialties. In these classes 
experiential learning is introduced, because students will learn faster and for a longer time if they actually 
do something, make mistakes (from which to learn) and learn from their own experience. There are four 
phases of experiential learning, which are presented in Fig. 3 [4]. 

 
Figure 3. Phases of experiential learning 

3 EXPERIENTIAL LEARNING FOR SYNTHESIS OF MAGNITUDE 
COMPARATORS 

During the last academic year in the COVID-19 pandemic, the lecturers in the course “Pulse and Digital 
Devices” decided to assign students to work on a project on the topic “Magnitude Comparators” [5, 6, 7]. 
Students need to work in groups in order to present a solution for the assigned project. Some of the 
results of the project work were presented in other publications of the authors, and here the results are 
given only illustratively for the completeness of the presentation, but more details can be found in the 
publications of the authors [8, 9, 10]. 

The widespread use of magnitude comparators in practice, such as the address decoding circuitry in 
computers and microprocessor-based devices to select a specific input/output device for the storage of 
data, control applications in which the binary numbers representing physical variables such as 
temperature, position, etc. are compared with a reference value, process controllers, servo-motor 
control, etc., justifies the need to study them in the learning process in the course “Pulse and Digital 
Devices” for students-bachelors of the specialties “Electronics”, “Computer Control and Automation”, 
“Information and Communication Technologies” and “Internet and Mobile Communications” at the 
University of Ruse. 

When working on a project, students had to solve the following tasks: 

1 To get acquainted with the theory of digital comparators [5, 6, 7], using the “flipped classroom” 
approach [3] – definition of the comparator, types of comparators, the principle of operation of 
identity comparators and magnitude comparators (Fig. 4, block A) [8, 9, 10]. 

2 To analyze a possible circuit solution of an identity comparator for comparing two 4-bit numbers 
(Fig. 4, block B) – advantages and disadvantages of the circuit solution and a way to change the 
circuit for comparing numbers with more bits (or with fewer bits) [8, 9]. 

3 To synthesize a magnitude comparator for comparison of two two-bit numbers based on the truth 
table of the comparator and the traditional method for synthesis of combinational logic 
circuits – by minimizing the output functions of the comparator with Karnaugh maps (Fig. 4, 
block C) – for the purposes of synthesis, students can use Logisim [11] and its Combinational 
Analysis option, which allows (after defining the input and output variables, and the truth table) to 
visualize the minimized expressions for the output functions using Karnaugh maps and to build a 
block diagram of the device in one of the following bases: (1) basis 1 (AND, OR, NOT logic gates), 
(2) basis 1, but only with two-input logic gates; (3) only with NAND logic gates; (4) with two-input 
NAND logic gates, as the circuit synthesized by Logisim must be optimized by students, reducing 
the number of duplicate logic gates (most often inverters). After the synthesis of the comparator, 
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students should analyze the obtained solution, pointing out the advantages and disadvantages of 
this approach for the synthesis of magnetic comparators [8, 9]. 

4 To synthesize a magnitude comparator for comparison of two four-bit binary numbers using the 
approach proposed in the references [5, 6, 7], analyzing the analytical expressions for the output 
functions of such a comparator, justifying the conditions for A = B, A < B, and A > B (Fig. 5, 
block A). This comparator must be implemented in Logisim and tested for different input 
combinations (Fig. 5, block B), then implemented in Logisim [11] with logic gates (AND, OR, NOT, 
NOR) from integrated circuits from the library 74xx of Texas Instruments (Fig. 5, block C), and 
next building the circuit of the synthesized comparator in ISE Project Navigator [12] (Fig. 6, 
block A), programming the FPGA-based laboratory board (Fig. 6, block C) and studying the 
device for the same input combinations in order to compare the obtained results (Fig. 6, block B) 
[9]. 

5 To synthesize a magnitude comparator for comparison of two five-bit binary numbers by modifying 
the approach from the previous subtask, in which the analytical expressions for the output 
functions of such a comparator are analyzed, substantiating the conditions for A = B, A < B, and 
A > B (Fig. 7). This comparator should be implemented in Logisim [11] and tested for different 
input combinations, and then building the circuit of the synthesized comparator in 
ISE Project Navigator [12], programming the FPGA-based laboratory board and studying the 
device for the same input combinations in order to compare the obtained results [10]. The figures 
are similar to the previous subtask and they are not applied in the paper. 

6 To derive the analytical expressions for the conditions A = B, A < B, A > B of a magnitude 
comparator for comparison of two 6-bit and 7-bit binary numbers based on the approach from the 
previous subtasks [10] (Fig. 7). 

 
Figure 4. Steps 1…3 implemented by students during the project 

The purpose of digital comparators is to compare two
binary numbers with a given number of bits and to
provide information:
1) whether the numbers are equal or not (identity
comparators);
2) if the numbers are not equal, which of the two
numbers is greater (magnitude comparators).

A

A circuit of an identity comparator for comparing two four-bit numbers built with
XOR logic gates (for comparing the couples of bits) and a NOR logic gate (for
combining the outputs of XOR logic gates):

In order to compare numbers with more bits, this circuit is expanded easily (the first
approach for building comparators). For example, for comparing two five-bit binary
numbers, an additional XOR logic gate is added and a five-input NOR logic gate is
used. But the main disadvantage of this circuit is that such a comparator cannot
determine which of the two numbers is greater, in case of inequality of the
numbers.

4-bit 
numbers

B

8

C

2-bit numbers 
=> 24 = 16 rows
4-bit numbers 

=> 28 = 256 rows
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Figure 5. Step 4 implemented by students during the project – implementation in Logisim 

7 To make an analysis of existing integrated circuits of comparators for comparison of four-bit 
numbers (Fig. 8) and to choose one of them for further development. The integrated circuit 
selected in the paper is HD74LS85 (4-bit Magnitude Comparators) of the manufacturer Hitachi 
Semiconductor [13]. It has, in addition to the inputs and outputs of the comparator from subtask 4, 
also three cascading inputs, which are used when cascading the comparators in order to 
implement a comparator for comparing numbers with more than four bits. The accompanying 
technical documentation of the integrated circuit HD74LS85 presents the arrangement of the pins 
(Fig. 9), its function table (Fig. 10), and its block diagram (Fig. 11) [13]. An analysis of the 
integrated circuit HD74LS85 is made. First, students must analyze the block diagram (Fig. 11), 
deriving the analytical expressions for the intermediate variables expressing the outputs of the 
logic gates. By applying the laws of Boolean algebra [5, 6, 7] in order to simplify the expressions, 
students can understand the principle of operation of the proposed circuit and especially in the 
sense of the cascading inputs used in cascading comparators to compare numbers with more 
than four bits. All these transformations are given in Fig. 12. All the logic gates are numbered from 
1 to 31 and these numbers are used when presenting the outputs of the corresponding logic 
gates. 

 
Figure 6. Step 4 implemented by students during the project – implementation in ISE Project Navigator 
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Figure 7. Steps 5 and 6 implemented by students during the project 

Based on the proposed circuit in the technical documentation of the integrated circuit HD74LS85 
[13], as well as the analytical expressions in Fig. 12, students build a similar circuit in Logisim 
(Fig. 13) and test it for different input combinations (Fig. 14). The case illustrated in Fig. 13, where 
all the inputs are 0s (low level, L), presents the last row of the function table (Fig. 10), where only 
the output A = B is 0 (low level, L).  

 
Figure 8. Analysis of existing integrated circuits of comparators for comparison of four-bit numbers 

A magnitude comparator is a combinational logic circuit intended for the comparison of two binary numbers determining whether the
first binary number A is equal to, greater than, or less than the second binary number B.
The output of the comparator is presented by three binary variables presenting the following conditions A = B, A > B, and A < B, where A and
B are the two binary numbers for comparison.

The Boolean expressions representing the conditions = ,A B  > ,A B  and < ,A B  denoted as the three 
variables X, Y and Z, are described by the equations: 

= 4 3 2 1 0. . . . ,X x x x x x  

= Ú Ú Ú Ú4 4 4 3 3 4 3 2 2 4 3 2 1 1 4 3 2 1 0 0. . . . . . . . . . . . . . .Y A B x A B x x A B x x x A B x x x x A B , 

= Ú Ú Ú Ú4 4 4 3 3 4 3 2 2 4 3 2 1 1 4 3 2 1 0 0. . . . . . . . . . . . . . .Z A B x A B x x A B x x x A B x x x x A B , 

where = Ú. . .i i i i ix A B A B  

Using the methodology, the expressions for six-bit and seven-bit magnitude comparators might be 
derived as follows: 

= 5 4 3 2 1 0. . . . . ,X x x x x x x  
= Ú Ú Ú Ú Ú5 5 5 4 4 5 4 3 3 5 4 3 2 2 5 4 3 2 1 1 5 4 3 2 1 0 0. . . . . . . . . . . . . . . . . . . . .Y A B x A B x x A B x x x A B x x x x A B x x x x x A B , 
= Ú Ú Ú Ú Ú5 5 5 4 4 5 4 3 3 5 4 3 2 2 5 4 3 2 1 1 5 4 3 2 1 0 0. . . . . . . . . . . . . . . . . . . . .Z A B x A B x x A B x x x A B x x x x A B x x x x x A B  

 
= 6 5 4 3 2 1 0. . . . . . ,X x x x x x x x  
= Ú Ú Ú Ú Ú

Ú Ú
6 6 6 5 5 6 5 4 4 6 5 4 3 3 6 5 4 3 2 2

6 5 4 3 2 1 1 6 5 4 3 2 1 0 0

. . . . . . . . . . . . . . .
. . . . . . . . . . . . .

Y A B x A B x x A B x x x A B x x x x A B

x x x x x A B x x x x x x A B
 

= Ú Ú Ú Ú Ú

Ú Ú
6 6 6 5 5 6 5 4 4 6 5 4 3 3 6 5 4 3 2 2

6 5 4 3 2 1 1 6 5 4 3 2 1 0 0

. . . . . . . . . . . . . . .
. . . . . . . . . . . . .

Z A B x A B x x A B x x x A B x x x x A B

x x x x x A B x x x x x x A B
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Figure 9. Pin arrangement of 

HD74LS85 (top view) [13] 
Figure 10. Function table of HD74LS85 [13] 

 
Figure 11. Block diagram of HD74LS85 (a four-bit comparator) [13] 

 
Figure 12. Analysis of the block diagram of HD74LS85 (a four-bit comparator) – analytical expressions of 

the intermediate variables 
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Figure 13. Circuit of the four-bit comparator according to the block diagram of HD74LS85 built in Logisim 

The cases illustrated in Fig. 14 present the output relations: 
o A > B (Fig. 14 a), when comparing the numbers 1010 and 1001, and the cascading input A < B 

is 1 (high level, H);  
o A < B (Fig. 14 b), when comparing the numbers 1001 and 1100, and the cascading input A > B 

is 1 (high level, H).  
Below the circuits in Fig. 14, the corresponding rows in the function table in Fig. 10 are marked 
and the values of all input and output bits are given. Testing the circuit for different input 
combinations allows studying the influence of cascading inputs. 

 
a) b) 

Figure 14. Testing the circuit of the four-bit comparator according to the block diagram 
of HD74LS85 in Logisim: a) A > B; b) A < B 

8 On the basis of the circuit constructed by the students in the previous subtask, to realize a 
cascade of two and three similar structures in order to compare numbers with 8 bits and 12 bits, 
and to analyze the used circuits, explaining the operation of the cascading inputs. 
An 8-bit comparator is intended for comparing two 8-bit numbers and it might be built by cascading 
of two 4-bit comparators [5, 6, 7]. The circuit connection of this 8-bit comparator is shown in 
Fig. 15 where the outputs A < B, A = B and A > B of the lower-order comparator are connected 

  

  
 

A > B A < B A = B A > B A < B A = B
x x x H L L

1 1 0 0 1 0 0 1 0 1 0 1 0 0
x

Inputs Cascading Inputs Outputs
A3, B3

A3 = B3

A2, B2

A2 = B2

A1, B1

A1 > B1

A0, B0 A > B A < B A = B A > B A < B A = B
x x x L H L

1 1 0 1 0 0 1 0 1 0 0 0 1 0
A3 = B3 xA2 < B2 x

Inputs Cascading Inputs Outputs
A3, B3 A2, B2 A1, B1 A0, B0
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to the respective cascading inputs of the higher-order comparator. In the lower-order comparator, 
the cascading input A = B must be HIGH, while the other two cascading inputs A < B, and A > B 
must be LOW. The outputs of the higher-order comparator are the outputs of this 8-bit comparator 
[5]. Using the idea of Fig. 15, the 8-bit and 12-bit comparators based on cascading two and three 
4-bit comparators are implemented in Logisim and shown in Fig. 16 and Fig. 17. 

 
Figure 15. Building an 8-bit comparator based on cascading two 4-bit comparators 

The circuits of the comparators in Fig. 16 and Fig. 17 are tested for different input combinations.  
The cases illustrated in Fig. 16 present the output relations of the circuit of the 8-bit comparator 
based on cascading two 4-bit comparators in Logisim: 
1) A < B (Fig. 16 a), when comparing the numbers 11011001 and 11011010; 
2) A = B (Fig. 16 b), when comparing the numbers 11011001 and 11011001; 
3) A > B (Fig. 16 c), when comparing the numbers 11011011 and 11011010. 
In this case, the outputs A < B, A = B and A > B of the lower-order comparator are connected to 
the respective cascading inputs of the higher-order comparator; in the lower-order comparator, 
the cascading input A = B is 1, and the other two cascading inputs A < B, and A > B are 0s, and 
the outputs of the higher-order comparator are the outputs of the 8-bit comparator. 
The cases illustrated in Fig. 17 present the output relations of the circuit of the 12-bit comparator 
based on cascading three 4-bit comparators in Logisim: 
1) A < B (Fig. 17 a), when comparing the numbers 110110010101 and 110110010110; 
2) A = B (Fig. 17 b), when comparing the numbers 110110010101 and 110110010101; 
3) A > B (Fig. 17 c), when comparing the numbers 110110010110 and 110110010101. 
In this case, the outputs A < B, A = B and A > B of the lower-order comparator are connected to 
the respective cascading inputs of the higher-order comparator; in the lowest-order comparator, 
the cascading input A = B is 1, and the other two cascading inputs A < B, and A > B are 0s, and 
the outputs of the highest-order comparator are the outputs of the 12-bit comparator. 

   
a) b) c) 

Figure 16. Testing the circuit of the 8-bit comparator based on cascading two 4-bit comparators 
 in Logisim: a) A < B; b) A = B; c) A > B 
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a) b) c) 

Figure 17. Testing the circuit of the 12-bit comparator based on cascading three 4-bit comparators in 
Logisim: a) A < B; b) A = B; c) A > B 

4 CONCLUSIONS 
During the last academic year, due to the COVID-19 pandemic and the necessity of the transition to 
distance learning, the students and the lecturers had more challenges. It provoked the teaching staff to 
use different active methods in all classes. 

The widespread use of magnitude comparators in practice justifies the need to study them in the learning 
process in the course “Pulse and Digital Devices” for students-bachelors of the specialties “Electronics”, 
“Computer Control and Automation”, “Information and Communication Technologies” and “Internet and 
Mobile Communications” at the University of Ruse. Different approaches for the synthesis of magnitude 
comparators are considered in the paper. An implementation of 4-bit magnitude comparators as an 
integrated circuit is also presented. The problem for cascading 4-bit comparators is given in more detail 
with the aim to solve the main challenge of building such digital comparators for binary numbers with 
more digits. A project on the topic “Magnitude Comparators” was assigned to the students in the course 
this academic year, and for solving this problem, students used active and experiential learning. Working 
on a project students can learn from their mistakes and experience, and teamwork helps them to 
motivate and assist each other. Using various computer tools, audio-video materials, and laboratory 
boards (in face-to-face classes) increases the interests and motivation of students, as well as grades in 
the course. This gives the lecturer confidence that experiential learning was the right method for this 
topic. 
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Abstract 
The social maturity of university students is an important indicator of the success of educational activity. 
One of the criteria of a socially mature person is the assimilation of social values and standards of 
behavior. The choice of values characterizes the orientation of students. We assumed that the 
orientation to education is the preferred one in the hierarchy of values of successful students. At the 
same time, we believe that there are differences between externals and internals in the assessment of 
various modes of educational success. 

The study involved 543 students (237 male, 306 female) aged 18-25 years. Of these, 151 students of 
humanities, 102 students of natural sciences, 178 students of technical specialties and 112 students of 
socio-economic sciences. 

Measures: 1) "Value orientations" (M. Rokich), which allows to determine terminal and instrumental 
values; 2) "Self-assessment of social maturity" (assessment of such qualities as, for example, activity, 
responsibility, control, etc.); 3) The dynamics of academic performance; 4) The degree of independence 
in socio-economic issues. 

The group of preferred values for students includes "good health"(70%),"financial well - being" (59%) - 
according to the number of elections, these values took 1st and 2nd places. The categories "good 
education" (36%) and "successful study" (18%) were not included in the group of preferred values. The 
most significant qualities for achieving the goal are "purposefulness" (72%), "industriousness" (66%), 
and "knowledge" (47%). Gender differences are manifested in the orientations of students. Internal and 
external traits were more pronounced among women than in men. 

The relationship was determined between what students think about formal results (scores, grades, 
graduation) and what thoughts and feelings they have when thinking about the need to constantly 
improve their level of knowledge (r=0.5, p=0.00). Students who have different attitudes to their formal 
results have significant differences in the issue of continuous improvement of the level of knowledge 
(r=0.2, p=0.00). Students engaged in self-educational activities significantly differ in their attitude to the 
knowledge obtained at the university. They also, evaluate their success in the future differently. (r=0.3, 
p=0.00). The opinion of students about education with different degrees of satisfaction with the volume 
and quality of knowledge, skills and abilities obtained during training significantly differs (r=0.2, p=0.00).    

The conclusion is made about the different modes of educational success in teaching students with 
different levels of social maturity. 

Keywords: social maturity, university students, value orientations, education, learning success, success 
modes. 

1 INTRODUCTION 
Changes in the development strategy of modern higher education have a great impact on the 
educational and professional success of students. Education is an important and significant aspect in 
the formation of a person. At this time, not only professional competencies are formed, but also the 
fundamental foundations of a person's worldview and socially significant qualities necessary for his 
successful adaptation and socialization are laid, which further affects the development of society. In this 
regard, the study of the problem of social maturity of university students is especially relevant. Because 
it is social maturity that contributes to success in learning and the desire for cognitive activity. 

There are practically no studies of the problem of social maturity of students. This is due to the fact that 
the phenomenon of social maturity is quite difficult to interpret. However, a number of authors distinguish 
the characteristics of a socially mature student: reaching a certain age, responsibility, activity, self-
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regulation, stress resistance, involvement, tolerance to uncertainty, purposefulness (G. E. Zborovsky 
[1], Z. Bauman [2], R. Harre [3], L. N. Kogan [4], G. M. Andreeva [5]). There are also such indicators of 
social maturity of the younger generation as material autonomy, reflexivity, interiorization of social 
experience, adequate distribution of social roles, assimilation of social values and standards of behavior 
(D. I. Feldstein [6], M. N. Rutkevich [7]). 

Considering the features of students' social maturity and their relationship with various aspects of 
success, a number of authors believe that its formation should be studied in close connection with the 
civil, social, educational and professional spheres. Educational activities are of particular importance. 
Professional competence and education in modern conditions have acquired instrumental significance, 
and the younger generation considers them as a guarantee of obtaining a prestigious position and 
gaining independence (Y. N. Harrari [8], B. R. Hernandez-Sanchez [9]). One of the most important 
criteria of students' social maturity is initiative, which acquires a utilitarian character, since it is 
determined by the significance of comfort, self-realization and material security. The orientation towards 
achieving one's own goals does not always correlate with the goals of society. M. N. Rutkevich [7] 
justified the material orientation of students by the appearance and development of new forms of activity 
in society that promise the possibility of rapid enrichment, introduction to a "beautiful life". 

Thus, to date, there is no single universal definition of the social maturity of students. At the same time, 
social maturity is a qualitatively dynamic characteristic of a person. It depends on the time period of 
history and is determined by a set of social, personal and behavioral indicators. These parameters 
determine the level of human capital and are an indicator of the success of an individual in different 
spheres of life. 

The purpose of this study is to study various strategies for the success of teaching students with different 
levels of social maturity in the context of professional self-determination. 

The main hypothesis is that the orientation to education is preferred in the hierarchy of values of 
successful students. At the same time, we believe that there is a relationship between external and 
internal factors in assessing various ways of educational success. 

2 METHODOLOGY 

2.1 Participants 
The study involved 543 students (237 male, 306 female) aged 18-25 years. Of these, 151 students of 
humanities, 102 students of natural sciences, 178 students of technical specialties and 112 students of 
socio-economic sciences. Participation in the study was voluntary. 

2.2 Measures 
The following methods were used to test the assumptions: 

1 "Self-assessment of social maturity" (evaluation of such qualities as, for example, social activity, 
commitment, control, responsibility, purposefulness, material autonomy, professional self-
determination etc.). 

2 "Value orientations" (M. Rokich), which allows to determine terminal and instrumental values. 
3 The degree of independence in socio-economic issues (regardless of parents). 
4 Self-assessment of academic success. Students answered the question "Do you consider 

yourself successful in learning?" ("Yes", "Rather yes", "Rather no", "No"). 

To assess the relationship of psychological, sociological and socio-economic factors with academic 
success, we requested reports on the academic performance of students at the university. In Russia, 
the following system of marks is adopted: 5 (five) - excellent, 4 (four) - good, 3 (three) - satisfactory, 2 
(unsatisfactory). 

We used descriptive statistics, Pearson correlation coefficient, Gamma correlation coefficient, Cramer’s 
V correlation coefficient in the program Statistica 13.0 and SPSS Statistics 23.0.  
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3 RESULTS 

3.1 Identification of important aspects and strategies for achieving success in 
learning for the student 

Table 1 shows the features of value orientations among students of socio-economic, engineering and 
technical, humanitarian and natural science directions. 

Table 1. The relationship of the aspects of achieving success with the direction of training 

Significant aspects for 
achieving success 

Direction  
Total  

Socio-economic Engineering and 
technical Humanitarian Natural science 

Hobby 37 46 35 41 40 

Good health 68 70 73 69 70 

The opportunity to relax 36 31 38 28 34 

Financial well-being 63 54 62 59 59 

Recognition 22 19 16 29 20 

Self-realization 48 44 55 48 49 

Successful study 23 17 18 19 18 

Good education 35 22 46 37 36 

According to Table 1, the majority of respondents, namely 70%, believe that good health is a significant 
aspect for achieving success in life. However, only 36% choose to get a good education. Such a 
difference in responses may be related to the current epidemiological situation in the world. At the same 
time, representatives of the humanitarian profile have an indicator of choosing a good education twice 
as high as those studying in engineering and technical specialties. We believe that this is due to the 
specifics of humanitarian education, since it is mainly aimed at understanding the processes taking 
place in society. 

Table 2 shows the distribution of students' responses by the most important qualities for achieving 
success. 

Table 2. Distribution of responses by the most important qualities for achieving success 

Values % of respondents 

Purposefulness 72 

Industriousness 66 

Knowledge 47 

Resourcefulness, initiative 39 

The ability to establish connections with the right people 36 

Organization 36 

Abilities, talent 25 

The ability to stand up for yourself 21 

Honesty, integrity 19 

Active participation in public life 8 
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Based on the data in Table 2, the most significant terminal values for achieving success are: 
“purposefulness”, “Industriousness”, “knowledge”. This position is due to the fact that modern students 
are focused on factors directly related to educational value as the main factor in achieving success. 

Table 3. Distribution of student’s opinions on the strategy of successful learning 

Strategies for successful 
learning 

Direction  
Total 

Socio-economic Engineering and 
technical Humanitarian Natural  

science 

Self-education 17 20 18 23 53 

communicability 5 2 6 5 19 

Focus on academic performance 3 8 10 7 28 

According to Table 3, self-education is chosen by the majority of students as the main strategy for 
successful learning. This indicator is evenly distributed in all areas of various specialties. Perhaps this 
is due to the existing trends in reforming education strategies. Life activity in the conditions of the labor 
market requires high levels of independence and responsibility from young specialists. 

At the same time, most of the respondents (67%) that do not consider themselves successful in training 
are engaged in self-education. This may indicate that they are dissatisfied with their current 
achievements in university studies, or they are not satisfied with the way the educational process is 
structured. 

Table 4. The relationship of definitions of self-education 

Self-education Formation of your own system 
of values, rules of behavior 

Search for new knowledge, 
ideas, explanations of reality 

Life prospects, goals, resources for 
achieving goals 0,6 0,6 

Note: p<0,05 only. 

Besides, in Table 4, the correlation analysis showed that students evaluate self-education as 
determining their life prospects, goals and resources to achieve goals. Self-education contributed to the 
formation of their own system of values, rules of behavior and the search for new knowledge, ideas and 
explanations of reality among students who are successful in learning. Among those who wanted to 
study, they highly value the knowledge they receive, and therefore they better master their own social 
experience and find new ways of self-realization. At the same time, such an orientation of the definition 
of self-education as the formation of one's own value system shows certain changes in the criteria of 
social maturity among students. 

3.2 Determining the attitude of students to educational activities 
Table 5. Distribution of the shares of student’s opinion about their success by academic performance 

Academic performance 
Self-assessment in academic success  

(% of respondents) Total 
Yes Rather yes Rather not No 

Only for "fives" 26 8 1 0 11 

There are more "fives" than "fours" 40 31 8 11 29 

There are more "fours" than "fives" 29 35 25 7 31 

There are more "fours" than "threes" 5 20 32 19 18 

There are more "threes" than "fours" 1 6 24 22 8 

There is often a threat of non-certification 0 0 9 41 3 
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Based on the data presented in Table 5, we see that among students who consider themselves 
successful in learning, 26% are excellent students, and 40% have more fives than fours. At the same 
time, a quarter of students who answered that they rather consider themselves unsuccessful in their 
studies have fairly good academic performance (there are more "fours" than "fives"). Perhaps they think 
that they are not putting enough effort into learning and are able to learn better.  

Table 6. The relationship of student’s attitude to learning with their attitude to knowledge, problems 
encountered during training and formal results 

 Attitude to the acquired 
knowledge 

Problems related to 
learning 

Relation to formal 
results 

Student’s opinion about 
education 0,2 - - 

Self-education 0,3 - - 
Attitude to the need to 
constantly improve the level of 
knowledge 

- - 0,2 

The desire to learn 0,4 0,2 - 
Note: p<0,05 only. 

The correlation analysis in Table 6 showed that the desire to learn is also associated with the attitude to 
the acquired knowledge in the education system. Students who have no desire to study have a negative 
attitude to the knowledge they received at the university. During their education, they had more problems 
related to academic performance and study. This may indicate that students who do not want to study, 
but are forced to do so, believe that the knowledge they receive does not matter for their future life and 
work. The decrease in interest in the chosen profession may be due to the fact that before entering the 
university, students were not fully aware of the requirements, goals and tasks that it sets for them. 

Table 7. The relationship of the presentation of the future profession and formal results  
with different aspects of life 

Reflection 
the direction 

of their further 
education 

their 
hobbies, 
leisure 

to your 
future family 

circle of your 
friends 

the need for 
continuous 

improvement of 
the level of 
knowledge 

formal results - - - - 0,5 

your future job, profession 0,7 0,4 0,3 0,3 - 
Note: p<0,05 only. 

The data of the correlation analysis from Table 7 showed that the clearer the respondent's idea of his 
professional activity in the future, the better he realizes: his interests, readiness for a family, as well as 
his social circle. In addition, the independence of choice increases the degree of personal responsibility 
and interest of the student in the profession he receives. The formation of an adequate idea of your 
future profession helps to overcome an important stage of professional development. This, in turn, 
increases the student's self-esteem, motivation to study and allows them to feel confident in their 
professional and personal future. 

4 CONCLUSIONS 
The study showed that the majority of respondents believe that "good health" is a significant aspect for 
achieving educational success. Half as many respondents said that having a "good education" is 
important for success in life. We believe that this shift in the focus of attention on health is related to the 
current epidemiological situation in the world. At the same time, the majority of students with different 
levels of social maturity prefer a strategy of self-education to achieve success in the professional and 
educational sphere. In turn, self-education is evaluated by students as an opportunity to determine their 
life prospects, goals, form a system of values and rules of behavior. Among those who highlighted the 
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desire to study, they positively assessed the knowledge gained in the education system and mastered 
the social experience better. The correlation analysis showed that a clear understanding of the specifics 
of your profession allows you to feel confident in your future. It also increases the degree of personal 
responsibility and interest of the student in learning. 
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Abstract 
According to Unicef, in 2019, 33 million children were international migrants. This situation has been 
intensified due to Covid-19 pandemic. Among the reasons to leave a country, we can find poverty, 
climate change, economic reasons or the hope of having a better life.  

Migrant children in school age can face many challenges: language barriers, lack of understanding of 
social norms, limited resources from the school, and psychosocial issues. These challenges can 
produce long-lasting psychological and physical effects leading to a halt on the developing of their full 
potential along their life. So, an early intervention is crucial to boost migrant children’s educational 
language acquisition and understanding of culture and social norms to their educational achievement.  

This paper discusses the advantages of mlearning to foster language learning and facilitate a cultural 
integration by migrant children with the support of translanguaging strategies and intercultural approach.  

The role of mlearning to foster language learning has been discussed by Azevedo-Gomes & Sartor-
Harada (2020) with a mlearning model with four guidelines: the construction of meaning, the interaction 
between peers, a focus on previous experiences, and formative feedback. Mlearning seeks to integrate 
learning theories, especially constructivist and behavioral theories to also create collaborative working 
environments (Crompton, Burke & Gregory, 2017). Despite the fact the design is focused to improve a 
minority language, the concepts about psycholinguistic factors are similar to migrant children's needs. 
Furthermore, mlearning allows to involve parents in language instruction and provide flexible education 
pathways, both considered good policy practices by OECD (2021) to support the lifelong integration of 
immigrant children. 

The report examines the role of an intercultural approach with the support of translanguaging strategies. 
The first one considers the child’s heritage and could help to expand awareness towards both cultures 
in gamified activities. Plus, translanguaging strategies “leverages the fluid language of learners in ways 
that deepen their engagement and comprehension of complex content and texts” (García & Vogel, 2017, 
p.2) and could help children to transfer language competencies to a new language, speeding up their 
target language, learning and fostering their self-esteem by valuing their previous knowledge. The 
authors base their assumptions on the thesis that the formula translanguaging and intercultural 
approach can contribute to a positive mixed identity construction. Finally, the authors present their 
strategy for gamified activities with mlearning support including translanguaging strategies and 
intercultural approach in order to ease integration and a full educational achievement of migrant children. 

Keywords: mlearning, translanguaging, intercultural approach, migrant children, integration. 

1 INTRODUCTION  
The percentage of students with a migrant background has increased in the last 3 years. According to 
UNESCO (2018), foreign-born youth have a higher propensity to drop out of school, as well as less 
school success in subjects such as mathematics, science and reading. In this same report, UNESCO 
points out the need to train teachers and think about an education system that is more open to diversity. 
Although formal education guarantees access to the local society, the integration of a migrant child goes 
beyond the cognitive aspect. There are elements related to their socioemotional development that must 
also be taken into account in their integration process in a new country. 

Sensitive issues such as the valorization of their linguistic and cultural repertoire, the recognition of their 
previous knowledge and the understanding that migration leads to the formation of a plural identity, are 
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aspects to be considered when thinking about the integration of migrant children. In this sense, the 
intercultural approach, which integrates the culture of origin and the local culture, is a theoretical basis that 
favors the establishment of bridges between the culture of origin and the majority culture. According to 
Gómez-Parra (2020, p. 43), Intercultural refers to a dynamic process in which the individuals involved are 
aware both of their interdependence and of how important it is to understand each other's cultural 
constructs so that true coexistence can be ensured. In addition, the use of translanguaging recognizes 
that this child has a background that should not be discarded but integrated into what he or she will begin 
to learn in the new country. Translanguaging is the way bilingual individuals naturally communicate through 
the employment of their full linguistic repertoire (Kleyn & García, 2019, p.69). 

Furthermore, it is necessary to think beyond the formal educational system. If this child is adapting to a 
new country, he or she should have access to as many and as diverse linguistic and cultural resources 
as possible to facilitate familiarization with his or her new world. 

In line with these needs, mlearning presents itself as a possibility to link the intercultural approach and 
translanguaging to facilitate the integration of this child, while valuing his or her origin and linguistic and 
cultural repertoires. The infinite possibilities offered by mlearning in the flexibility of learning, the 
participation of families in the activities and the incorporation of games or gamification elements in their 
activities, become a key environment to be used in this process of familiarization with their new country. 
Regardless of the origin and reason for migration, strategies in mlearnig environments that integrate an 
intercultural and cross-language approach are environments that allow children to access elements they 
already know and provide new linguistic, cultural, values and customs knowledge of their new home, 
while using the child's background as a pillar in building bridges between their previous knowledge and 
the new learning necessary for their integration.  

2 METHODOLOGY 
This study is part of a long research on methodologies for teaching languages and cultures in contact. 
In this section, a proposal is presented that stems from the researchers' previous hypotheses on the 
use of the intercultural approach and translanguaging, ratified by a literature review of research 
conducted in different contexts in the last three years on strategies for the integration of immigrant 
children in their new countries. For this analysis, four papers have been analyzed: 

Table 1. Literature review 

 Study Authors Highlights 

1. The unfamiliar and the 
indeterminate: Language, identity 
and social integration in the 
school experience of newly 
arrived migrant children in 
England. 

Evans, M., & Liu, Y. Keys themes: perceptions of exclusion in the new 
language environment, the social boundaries of 
language use, L1 exchange as communicative 
capital, and languages and identity simulation.  

2. Education outside the 
mainstream: Valuing cultural 
heritage through alternative 
resources for the integration of 
migrant children in the UK 

Arun, S., Cosmin P., 
and Gavin, B 

Value cultural heritage of migrant children to work 
as effective social and emotional anchors to 
improve their social, emotional and behavioural 
wellbeing.  

3.  Migrants at School: A Critical 
Analysis of Educational Linguistic 
Policies and Practices in Brazil. 

da Silva Bulla, G, 
Lages, R. & de 
Oliveira, B.S 

Translanguaging practices tend to enable students 
to break the silence and help them to develop 
themselves the new language. 

4 Six Cases of Technology-
Mediated Approaches for the 
Integration of Migrant Children in 
Spain.  

Estalayo-Bielsa, P., 
Malinverni, L., Lozano-
Mulet, P., Sancho-Gil, 
J. M., & Stuardo-
Concha, M 

Findings of the I NEED U TWOO project: give 
tools to migrant children to facilitate their linguistic  
and cultural integration. It also sought to foster 
students’ self-esteem without giving up their own 
identity, promoting strategies that allow them to 
succeed in school. 
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3 RESULTS 

3.1 Gamified activities with mlearning support 
Thinking about migrant children, the first strategy that emerges from the developmental stage of children 
from 0 to 12 years old is gamification. Gamification consists of the art of introducing game mechanics 
into an activity, whether to deepen knowledge, improve skills, encourage learner motivation, reward 
achievements, etc.  

In this particular case, it is argued that a child who comes into contact with the majority language and 
culture in the country of residence through gamified activities is more likely to bond with this new 
knowledge in a more natural way. Gamified activities are an extra support to schooling and can facilitate 
access to the new language and culture in a playful way. 

Mlearning is presented as a learning environment that can be worked both in the non-school 
environment and in the family environment. Once the gamified activities support the formal learning of 
language and culture that will be experienced in different social environments of the migrant child, mobile 
learning can complement, in a playful and interactive way, the knowledge that will be learned during the 
integration process. In addition to providing more interactive content, gamified activities through 
mlearning enable the application of artificial intelligence to analyze the user's evolution, preferences, 
learning needs and strengths that should be recognized during the integration process.  

The mobile environment is justified by its ubiquity and the possibility of being managed by families in an 
environment beyond the school.  

3.2 Translanguaging and intercultural approach 
The intercultural approach, which considers the learning culture of the child's new country of residence 
and the culture (or cultures) already known to the child, is one of the bases for working with migrant 
children in their process of adaptation and integration to a new country of residence. Considering 
gamified activities in a mlearning environment, this approach is presented from the child's point of view. 
Their country of origin, the languages they know, the rules of courtesy and coexistence they are used 
to. All the knowledge that is incorporated in the activities starts from the base known to the child. Within 
the gamified activities, the intercultural approach can be presented, for example, by suggesting an 
activity with the environment of the new country of residence, but with the customs of the country of 
origin. Cognitive processes such as analysis, comparison and evaluation are applied spontaneously, 
without superimposing knowledge or values present in the child's life.  

This approach demonstrates the valuing of the individual's identity and considers that the individual will 
integrate the new culture into his or her unique cultural repertoire, without renouncing his or her cultural 
background. This approach works in line with the construction of a plural identity, which will be shaped 
according to the child's development and experiences in his or her new country of residence.   

Translanguaging strategies are another pillar for working with migrant children. Translanguaging is a 
linguistic theory that considers the unique linguistic repertoire of an individual. A repertoire that is not 
separated, as it has been constructed in a meaningful way by each individual, considering his or her 
previous experiences in the languages and cultures he or she knows. The linguistic interconnection 
between languages is the main element valued by translanguaging. Translanguaging is not simply going 
between different linguistic structures, cognitive and semiotic systems and modalities, but going beyond 
them (Wei 2018). In this case, when planning activities based on translingualism, it is not a matter of 
changing the linguistic code, but of providing a third space for multilingual subjects to use their 
repertoires to construct, deepen or give meaning to their communicative practices. 

3.3 Towards an integration model for migrant children through gamified 
activities 

Considering the theoretical elements that underlie the proposal and, based on previous studies on the 
integration of migrant children, this study highlights the following theoretical pillars: 
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Figure 1. Theoretical foundations of the model 

The integration of these elements in a mlearning environment can facilitate the contact with the new 
world of this child, while still interacting with his or her language and culture. The appreciation of the 
migrant child's linguistic and cultural background is the basis for the maintenance of this child's well-
being and self-esteem in a new reality. Therefore, we find ourselves with a respectful and progressive 
integration process that facilitates not only the acquisition of new values and knowledge, but also a more 
natural familiarization with the language and culture of the country of residence. 

4 CONCLUSIONS 
This paper presents the first results of a research that aims to establish a playful pedagogical model to 
facilitate the integration of migrant children in their new country of residence. To establish the bases of 
this model, elements of intercultural and multilingual didactics were used, defining intercultural approach 
and translanguaging as pedagogical foundations. These two theoretical bases would be responsible for 
establishing the bridges between the linguistic and cultural repertoire of the children with the new 
repertoires that will be built from the change of country.  Once the theoretical and pedagogical 
foundations of the model were defined, we proceeded to determine the environment and methodology 
for working with the intercultural approach and translanguaging strategies. Due to its ubiquitous nature, 
mlearning has been the type of learning chosen, since it can be promoted in educational centers, in the 
family environment, in other social environments, etc. With mlearning, the child can remain in contact 
with the language, customs, values, and local culture also through a mobile device, deepening what 
he/she is already experiencing in practice. Gamified strategies have been the methodology chosen for 
language and culture work in mobile environment. This is because, if we are dealing with non-formal 
education, to promote or enhance knowledge, gamification is presented as a complementary element 
to schooling. Finally, the model contemplates learning environments based on the user's identity, an 
aspect to be analyzed in future studies.  
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Abstract  
This study presents the results of a research of the cognitive development of 7–8-year-old students as 
a result of the implementation of educational project "The First graders' New Start". The project aims to 
apply an innovative model of competency-based teaching and learning in rich of technologies 
environment with application of Dynamic Model of work in primary school. “The First Graders' New Start” 
is a project initiated, implemented, and supported by the government – Municipality of Burgas, Bulgaria. 
The aim of the study is to determine some elements of students’ cognitive development that upgrade 
the conventional knowledge and skills and may remain unexpressed into the routine school activities or 
during usual methods of students’ cognitive assessment. The typical characteristics of 7-8-years old 
children’ thinking as decentration, logics, reversibility are investigated. The degree and quality of 
development of the basic mental operations as seriations patterning, analogy, evaluation, 
generalization, abstraction is studied. The used methodology includes a test battery and an expert 
assessment. The test battery consists of four subtests. 350 first-grade students from 19 schools in 
Municipality of Burgas, Bulgaria are tested. The “anchor memory” test is a combined verbal and 
nonverbal test. It is an adaptation of Leontiev’s, 1976 test (according to Minchev, 2000). The 
“Summarization and Abstraction” test is an adapted variant of the Zambicyavichene & Peresleni, 1990 
test. The “Associations” test is an adaptation of Karadjova's 1984 associative experiment model. The 
“Establishing logical connections and relationships” study is based on the test of R. Mailey (according 
to Batoeva, 2007). The expert assessment is done according to the methodology “The Students’ Profile” 
of Gilbruch (according to Batoeva, 2007). It is realized through long-term observation of the student by 
the teachers during the project work. The general conclusion from the study is that the cognitive abilities 
of the studied students are still unstable. The students show non-standard thinking and use logical and 
algorithmic thinking mostly in cases where they experience a deficit of academic knowledge and skills. 
Students do not know how to vary in different situations, nor do they understand stimuli that are different 
from the usual learning tasks, but they show creativity and critical thinking when are placed in a different 
from the usual educational situation. These conclusions correspond to the achievement of the goals 
defined within the Dynamic model of work during “The First graders' New Start” experiment.  

Keywords: Cognitive Development, Rich of Technologies Environment, Dynamic Model of Teaching and 
Learning. 

1 INTRODUCTION  
The project "The First graders' New Start" of the Municipality of Burgas has been implemented since 
school year 2019/2020 until now. Its main goal is to provide an effective competency-based educational 
process for primary school students by applying the "Dynamic Classroom" model [1]. The model is in 
line with the European standards for quality education and is based on the legal framework in the field 
of secondary education in Bulgaria [2], [3], [4]. 

The model contains four interconnected structural components: 

• Pedagogical technology – based on the ideas of experiential learning and learning by doing. 
• Educational resources (content) – the model assumes a combined use of traditional paper, digital 

and other didactic resources. Electronic educational resources have been developed under the 
model, accessible to teachers and students through the ITILearning platform [5]. 

• Technological equipment of the environment – the classroom is equipped with a modern 
presentation centre. The teacher has an interactive panel with a built-in computer with two 
operating systems, a touch screen and internet access. Tablets can be used for individual or 
teamwork. 
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• Physical environment in the classroom – the classroom is furnished with modular tables for 
students to optimally diversify forms of work – individual, in pairs, in teams. Each classroom is 
also equipped with soft pouffes for informal communication between students and between 
teacher and students. 

When working on the model, teachers are free to choose both the specific approaches to the 
organization of training and the methods and resources for its implementation. During the 
implementation of the project, they are methodically supported by the project team to implement a 
variety of ideas, using the opportunities of the educational environment in order to stimulate critical and 
creative thinking of students. 

The results of the project are measured in two main areas – the development of the cognitive sphere of 
the students and the development of social and emotional competencies. 

Regarding the development of the cognitive sphere of the students involved in the project, it is important 
to note that the desired effect is not about the development of their academic competencies, but the 
emphasis is on the development of their metacognitive skills. In this sense, the research work to 
establish the effects of project activities on the cognitive sphere of students is based on the leading 
concepts for the development of children's thinking at this age. 

The thinking of the child in 1st grade largely corresponds to the thought process in preschool age, as 
this period is the beginning of middle childhood and can be defined as transitional. This is the period of 
the early stage of the development of the concrete-operational intellect, also called the "stage of the 
concrete operations". It is the age around the age of 7 that is considered a critical point for making the 
transition between preoperational and operational forms of thinking. It is characterized by mental actions 
related to specific objects and situations, the process of thinking is "based" on visual images and ideas. 
Children highlight the inner plan of action very poorly and do not know how to understand abstract-
verbal explanations of things. To make sense of similar features of objects and phenomena, they need 
contact with real objects or their images, and to perceive general principles and patterns - of specific 
examples. In this sense, the thinking of the child at this age is directly dependent on his experience. The 
thought process is expressed in the literal perception and interpretation of the concepts [6], [7], [8], [9]. 

The main characteristics of the thinking of 7–8-year-old children are: 

• Decentration – thinking about more than one thing at a time. 
• Logic – replacement of the intuitive with logical thinking, but in specific situations. 
• Reversibility – understanding and working with several categories on one object without 

confusion. 

The main mental operations typical for 7–8-year-old children are the following: 

• Serialization – classification, mentally, of objects in a given dimension – size, weight, etc. 

• Analogy – finding connections between objects and concepts. 
• Evaluation – of periodic relations between facts, concepts, dependencies. 

• Summary – cognitive operation for generalization of concepts by significant features on the basis 
of comparison. 

• Abstraction – separation of objects, objects and concepts on different grounds when comparing 
them [7]. 

At this age, the development of thinking is especially dependent on the development of memory. The 
child must use his memory purposefully in order to learn. Gradually the volitional memory begins to take 
predominance, which gradually begins to look for support in the verbally logical, not in visual stimuli. 
The attention of the young student is also an important factor for learning, but its resilience still depends 
on the implementation of external actions and is less resilient in the conditions of mental activity. The 
volume of attention of the first-grader is still narrow, and its distribution is weak. The imagination, though 
considerably enriched, is poor and needs learning to develop. Particular importance in this period is the 
recreation of imagination, which is based on ideas and experiences. It has a recreational rather than a 
creative character and its main function is fantasizing. It is the fantasizing that determines children as 
non-standard and for this reason it can remain "hidden" for the adult. The will at this age most often 
faces the conflict between "I want" and "I must", and its development is directly related to educational 
activities. In this sense, the development of volitional qualities depends to a large extent on the ability of 
the adult to stimulate the child's self-initiative [6, [7], [8], [9]. 
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The stated theoretical prerequisites are the basis of the approach for development and application of 
the research tools, specifically: 

• The used methodologies are invariant, as the aim is to reveal the patterns in the cognitive 
development of children covered by the project "The First graders' New Start", which build on 
conventional knowledge, skills and competencies and may remain unexpressed in routine school 
activities or in the usual methods of verification and assessment of competencies. 

• The used methodologies expand the field of research beyond the academic achievements and 
the “normal” for this age parameters of the cognitive constructs. In this sense, results around the 
average and slightly above the average level can be considered significant. 

• The methods used provide an opportunity to reveal the meta-abilities that children have 
developed during the project activities (cognitive, social, emotional, motivational), as well as to 
derive empirically the desired overall development of the child's personality, expressed as a joint 
and balanced development of academic and key competencies. 

The applied tools contain methodologies that adhere as much as possible to the requirement for 
objectivity, validity, and reliability of the study, i.e., they minimize the effect of influencing the outcome 
by the social, cultural or academic status of the children studied. The only requirement is that the 
students would be of normal psycho-physical development. For this reason, children with special 
educational needs were not included in the study. 

2 METHODOLOGY 
The study covered 19 schools in the Municipality of Burgas. The diagnostic procedure includes two 
modules. 

In the first module, the following standardized tests were selected and adapted to establish the degree 
and qualitative dimensions of students' cognitive development. 

• The “anchor memory” test is a combined verbal and nonverbal test. It is an adaptation of 
Leontiev’s, 1976 test (according to Minchev, 2000) [10].  

• The “Associations” test is an adaptation of Karadjova's 1984 associative experiment model [10].   

• The “Summarization and Abstraction” test is an adapted variant of the Zambicyavichene & 
Peresleni, 1990 test [10].  

• The “Establishing logical connections and relationships” study is based on the test of R. Mailey 
(according to Dragolova, 2007) [11]. 

The diagnostic procedures were carried out on site in the form of games or interactive activities, with 
the aim of maintaining a positive atmosphere. The children were left with the understanding that they 
were participating in an interesting learning activity and did not feel tense in any way. They were 
stimulated to share their emotions and express themselves in the way they wanted. During the work 
they demonstrated the pleasant experiences that the activity caused in them. 

In the second module, an expert assessment was applied according to the Gilbruch Profile methodology, 
part Cognitive Abilities [11]. The expert evaluation is carried out by the teachers – class teachers of the 
children, included in the research through direct, included, long-term observation of the children and the 
student class during the routine educational activities.  

3 RESULTS 

3.1 Results of the “Anchor memory” test 
According to the methodology, the assessment is performed according to the following scale: 

• 4 points – High level – memorized 11-15 words with delayed reproduction. Associative ability 11-
12 words. 

• 3 points – Intermediate level – memorized 7-10 words with delayed reproduction. Associative 
ability 9-10 words. 
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• 2 points – Below average – memorized 3-6 words with delayed reproduction. Associative ability 
3-4 words. 

• 1 point – Low level – memorized 0-2 words with delayed reproduction. Associative ability 0-1 
words. 

The presented results are from a sample of 339 students. 

 
Figure 1. Evaluation of the level of mediated memory relative to the average values for the sample 

Figure 1 shows that 73% of students have a high level of development of mediated memory. They 
manage to reproduce between 11 and 15 words with delayed reproduction. Another 20% of students 
are normal with the ability to memorize and reproduce 9-10 words of 15. 7% of students show below 
average and low levels of mediated memory (Figure 1). 

The individual results by schools according to the applied metrics show a deviation from the average 
value of + 23% and – 30%, as the predominant part of the schools show results close to the average 
(Figure 2). 

 
Figure 2. Assessment of the level of mediated memory in schools 

3.2 Associations test results 
317 students were examined with the test “Associations”. Based on the collected answers, an 
associative matrix was developed, in which the categories of children's answers are presented 
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according to the degree of semantic closeness with the words-stimuli and the defined semantic fields. 
The answers were typified according to the type of associations produced and evaluated on a scale: 

- Associations type A: Tautological associations (incl. related words and word forms) – 0.5 pts. 
- Associations type B: Associations by proximity or spatial coincidence – 1 point. 
- Associations type C: Associations by external sign – 2 points. 
- Associations type D: Associations by essential feature (concepts) and / or associations by 

contrast – 3 points 

A quantitative result is derived from the answers of each examined child on the assessment scale, 
where: 

- When received up to 10 points, it is considered that the child still has elementary, mediocre thinking 
- Upon receiving from 11 to 20 points, the child has a traditional, standard thinking 
- Upon receiving more than 21 points, the child has complex, non-standard thinking 

The type of associations according to the indicators of belonging to a certain grammatical category is 
determined: 

• paradigmatic – associations that are of the same category with the words-stimuli (nouns) 
• syntagmatic – associations that differ in grammatical category from the words-stimuli (adjectives, 

verbs and adverbs) 

Associations that can be considered as an indicator of non-standard thinking have been derived. 

The results show that a high percentage of respondents – 81.39%, demonstrate a high level of 
associative thinking. 

The results of the average assessment by schools confirm that in no school do children fall behind in 
the level of development of this type of thinking (Figure 3). 

 
Figure 3. Type of associative thinking of students in schools – elementary, traditional or complex 

As can be seen from Table 1, the students studied produced mainly paradigmatic associations, which 
is an indicator of a high level of organized thinking. On average, students indicated 13.79 nouns, and 
the average number of other parts of speech that represent syntagmatic associations was on average 
around and below 1 per respondent, except for adverbs that are single answers (Table 1). 
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Table 1. Distribution of responses according to the type of associations 

SCHOOLS 
nouns adjectives verbs adverbs 

count average count average count average count average 
School 1 157 13,08 10 0,83 12 1,00 0 0 
School 2 119 14,88 6 0,75 15 1,88 0 0 
School 3 271 14,26 12 0,63 18 0,95 0 0 
School 4 302 13,13 29 1,26 13 0,57 0 0 
School 5 225 14,06 15 0,94 16 1,00 0 0 
School 6 244 12,84 20 1,05 20 1,05 0 0 
School 7 282 14,84 11 0,58 5 0,26 0 0 
School 8 220 13,75 24 1,50 11 0,69 0 0 
School 9 208 13,87 15 1,00 16 1,07 0 0 
School 10 182 13,00 18 1,29 23 1,64 0 0 
School 11 321 14,59 8 0,36 19 0,86 0 0 
School 12 328 14,26 15 0,65 18 0,78 0 0 
School 13 259 14,39 14 0,78 14 0,78 1 0,06 
School 14 266 14,00 9 0,47 27 1,42 0 0 
School 15 173 14,42 11 0,92 8 0,67 0 0 
School 16 219 12,17 33 1,83 33 1,83 1 0,06 
School 17 315 15,00 12 0,57 4 0,19 0 0 
School 18 221 13,00 17 1 22 1,29 0 0 
School 19 61 10,17 0 0 30 5,00 2 0,33 
Total 4373 13,79 279 0,88 324 1,02 4 0,01 

It should be noted that the respondents used a significant number of verb nouns in their quest to respond 
to the stimuli with associations corresponding to the grammatical category of the word-stimuli. This 
finding corresponds to one of the criteria for evaluating the test – the one concerning the associations 
that relate to the grammatical characteristics of the words-stimuli. 

According to the requirements of the methodology used, the answers that do not fall into a certain type 
of association are categorized as indefinite (idiosyncratic) and as a rule are not evaluated. In this case, 
there are a total of 249 associations, or an average of less than 1 response per respondent. It is worth 
emphasizing that although uncategorized and therefore unevaluated, a large part of the associations 
produced by the respondents can be considered as manifestations of non-standard thinking. These 
answers are derived as a separate type of associations and it is clear that some of them express the 
emotional recognition of the child with the word stimulus - e.g. grape-grandmother; cherry-village; blue 
flower-my sister; nightingale-angel. In addition, the children used many metaphors, comparisons and 
other means of expression to express their attitude towards the object-stimulus (e.g. for woodpecker - 
doctor of the forest, purifier of the forest; nightingale - singer, flyer; apple - golden, healthy), which shows 
a well-developed imagination, consistent with an age-rich vocabulary. There are associations which, 
according to the methodology, are assessed as type A, but they can also be perceived as indicative of 
a higher degree of abstract thinking than age (e.g. cherry is assimilated with earrings and associated 
with a set, and grapes - with necklace). Interesting associations have been identified, which in a more 
in-depth study would show the dimensions of non-standard thinking in children (e.g. nightingale-online, 
woodpecker-woodcutter, stork-flamingo, blue flower-girl, etc.). 

In addition, children have used some popular slang, such as "Yammi" to express "very tasty" and 
interjections, to show attitude to actions with and to objects-stimuli (e.g. grit-grit - for an apple, or hammer 
- for a woodpecker). 
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3.3 Results for the “Summarization and Abstraction” test  
This test established the level of development of the mental operations "generalization" and 
"abstraction". The mental process of comparison is also studied, which is a prerequisite for the course 
of generalization and abstraction. 

The child receives a worksheet with 10 lines of 5 words. In each line, one of the words does not belong 
to the group. The child should read the words and enclose the one that does not belong. He must explain 
why it is so. In case of correct indication and explanation 1 point is placed. With a correct indication but 
an incorrect explanation, half a point is placed. A coefficient is formed, number points / 10 * 100, and 
the results are evaluated on the following scale: 

Coefficient Evaluation 

80–100 High level of mental development 

65–79,9 Average level of mental development 

50–64,9 Unsatisfactory level of mental development 

Under 50 Low level of mental development 

316 students were surveyed (equal number of boys and girls) and the results are presented in Figure 3 
and Figure 4. 

  
Figure 4. Level of skills for generalization and abstraction 

The results show that more than half of the students have an unsatisfactory and low level of development 
of skills for generalization and abstraction. An analysis of the answers shows that a large part of the 
students made mistakes in three of the tasks. 

In the first task students have to single out one word that does not belong to the group of words placed 
on the line, names of cities in Bulgaria. The word is "Sofia" and it should be abstracted from the others, 
as it is the name of the capital of Bulgaria. About 70% of students indicate a wrong word, and from their 
explanations it is clear that they do not recognize other cities, do not know that Sofia is the capital or 
look for a sign of abstraction outside the semantics of the word, especially in its grammatical 
characteristics (e.g., sound composition and morphological features). This can be explained by the many 
standard tasks for determining the number of sounds, number of syllables, first sound, last sound, etc., 
which students complete in Bulgarian language classes. 

Approximately 15% of students indicate the correct word "Sofia", but give another explanation for their choice, 
stemming mainly from the fact that they do not recognize the names as being names of Bulgarian cities. 

In the second task in which the students make a mistake, the word that does not belong in the line 
"chicken, rooster, swan, goose, turkey" must be indicated. Here, most students point to "turkey", and 
their explanation is that they don't know what this is, and therefore it's the different thing. 

The third task that appears difficult for students is to find the word that does not belong in the group 
"cheerful, fast, sad, delicious, cautious." Children who give the correct answer (in this case "delicious") 
say that the other words represent emotions. More than half of the children cannot find their way around 
and choose а random word. 

These results show a deficit in the skills of comparison, summarization and abstraction. It is appropriate 
to conclude that these mental operations should be developed more purposefully by solving such tasks 
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and placing emphasis on the formation of cognitive competencies, based on which students can step to 
form conclusions and make decisions. They are not fully developed at this age. In addition, the way in 
which children interpret the serial order can be defined as original and logical, because children seek 
support in academic knowledge and skills, but in fact find an answer in their own experience. 

3.4 Results of the test "Establishing logical connections and relationships" 
The methodology is designed to assess logical thinking. The children have to find a principle of 
serialization or causal relationship and determine the relationship between the two figures in the first 
row, and then draw the missing figure in the second row. The tasks are numbered from 1 to 16. The 
grading scale is as follows: 

coefficient evaluation 
80–100 High level of mental development 
65–79,9 Average level of mental development 
50–64,9 Unsatisfactory level of mental development 
  < 50 Low level of mental development 

In the surveyed 316 students (equal number of boys and girls) the results are presented on Figures 5 
and 6. 

 
Figure 5. Results of the Establishing logical dependence test 

 
Figure 6. Students' success in tasks in percentages  

The results show that a very small proportion of students have a high level of developed logical thinking– 
12.6%. 40.2% of students show a high and medium level of logical thinking. And 43.9% show a low level 
of logical thinking. 

The diagram in Figure 5 shows that 3 tasks were difficult for all students. These are tasks 2, 7 and 11. 
The deviation is very large and the difference between success and failure is over 50%. 
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An analysis was made of the difficulty of the tasks, 4 groups of tasks can be distinguished - very easy, 
easy, difficult, and very difficult for students. The division is made on the basis of the difference between 
unsolved and solved tasks in percentage (k). 

Easiest k>50 

Easy 0< k <50 

Difficult –50< k <0 

Most difficult k <–50 

This distribution gives a distribution of the tasks by difficulty, shown in Figure 7. 

 
Figure 7. Distribution of tasks by difficulty  

Only one task falls into the "easiest" category, in which a trivial "small-big" dependence must be found. 

The category "easy tasks” includes tasks in which a composition of 2 figures is obtained from one figure 
of the same type or vice versa – one of the figures remains from a composition of two identical figures. 
This category also includes one of the two tasks in which the goal is to find a dependence based on the 
rotation of the figure in space (Tasks 4 and 13). 

Task 4 was solved by about 70% of the students, while task 13 was solved by about 40% of them. The 
difference may be due to the fact that – on the one hand, problem 13 contains two-dimensional and one-
dimensional object (rhombus and beam), and on the other – the problem has two correct solutions 
(turning the arrow left and right). 

The category of difficult tasks includes tasks in which there is some transformation of the given elements. 
Either a whole figure is formed from the elements, or a part of the element of a figure is transformed 
(change from a curved line to a straight line). The most difficult tasks are to add an element or apply a 
more complex transformation (symmetry, extension). At this age, children still show unsustainable skills 
to find complex logical dependencies without specific support. Therefore, the result can be considered 
normal. 

It is important to pay attention to solving such tasks in order to develop a higher degree of logical thinking 
in children. 

3.5 Results of expert assessment of students' cognitive development 
In this part of the study, the results derived through independent, external testing are compared with the 
assessment given by teachers through expert assessment in the section "Cognitive development" on 9 
indicators, which actually cover all levels of the cognitive sphere of student development. 

Figure 8 presents the results of the expert assessment in the part "Cognitive development" according to 
the methodology "Student Profile" of Gilbruch of 17 schools covered by the project. 
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Figure 8.  Results of expert assessment of students' cognitive development 

When evaluated on a 6-point scale, where grade 4 shows above average level, grade 5 - high level, and 
6 - very high level of cognitive development on individual indicators, it can be said that teachers from all 
schools assess the cognitive development of their students above average, and in five schools the 
grades are high and very high. With few exceptions, there are fluctuations in the assessments between 
the individual indicators within one school - more clearly the trend is observed in four schools. However, 
the diagram clearly shows a trend in which the lowest levels in most schools are the lines of logical 
thinking, critical evaluative thinking and/or problem solving, while memory, creativity, and 
resourcefulness are on the high registers on the scale (Figure 8). This result coincides with the results 
of testing students with standardized methodologies. 

4 CONCLUSIONS 
According to the first criterion, referring to the cognitive abilities of the studied children, it can be 
summarized that these abilities are still unstable. On one hand, this result can be explained by their age, 
but on the other hand, there is a clear tendency for the thinking of a student entering school to be 
fragmented between academic knowledge and skills and key personal competencies. The study with 
invariant methods showed that children show non-standard and use logical algorithms of thinking, typical 
for this age, when they experience a deficit of academic knowledge and skills. In seeking reliance on 
their educational experience, they either use their own meanings or apply standard solutions, often 
wrong. It is clearly stated that the surveyed children do better where there is no need to rely on 
conventional knowledge and no controlled and evaluated solutions are required - for comparison: the 
results of the associations test are very high, while those of the abstraction tests, summarizing and 
finding dependencies are rather low. 

It should be noted that the methods used in this study require a different approach to activating mind, 
which - in targeted work, can be adequately unlocked in different situations. The study showed that it is 
the metacognitive experience of children that is the deficit that hinders the expression of their mind. 
Children do not know how to vary in different situations, nor do they understand stimuli that differ from 
the usual learning tasks but show creativity and resourcefulness when they are placed in a different from 
the usual educational situation. The latter is an indicator that the work on the project model has achieved 
the desired effect.  

An important recommendation by this criterion is for the teacher to expand the work with integrative and 
not only interactive methods and tools that cause metacognition and cognitive activity in children. The 
idea that needs to be approached with particular understanding is the one of more independent and 
uncontrolled expression of children and the children's group, incl. by stimulating mistakes and looking 
for alternative approaches to action in different learning situations. 

The model applied in the "First Class Project" actually stimulates precisely this aspect of the teacher's 
professional activity, but it seems that its real application is not yet sufficiently developed. 

Specifically, it is necessary to adequately develop and implement sets of tasks with interdisciplinary 
content, based on personal qualities and expand the overall experience of children. 
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Abstract  
This study presents the results of a research of the social and the emotional competency of 7–8- year-
old students as a result of the implementation of educational project “The First graders' New Start”. The 
project aims to apply an innovative model of competency-based teaching and learning in rich of 
technologies environment with application of Dynamic Model of work in primary school. “The First 
Graders' New Start” is a project initiated, implemented, and supported by the government – Municipality 
of Burgas, Bulgaria. The main goal of the project is the development of significant level of metacognitive 
skills that combine academic knowledge and key competencies. The study investigates some important 
aspects of social and emotional competency developed within the experimental work, such as skills for 
interaction and teamwork, skills for action in critical situations, problem-solving and conflict-solving skills. 
The research methodology includes: monitoring of the teamwork during the performance on a team 
educational tasks; expert assessment based on Gilbruch's “The Students’ Profile” methodology 
according to Batoeva in part “Social and emotional relations”, which is adapted for the purposes of the 
study. The experts’ assessment is realized through long-term observation of the students by the 
teachers participating in the project: expert assessment based on Ivanov (1999) “Scale for assessment 
of the atmosphere in the group”; adapted for the purpose of the research; adapted version of the 
projective test of Rosenzweig “The Problem-Solving test” (according to Rimskaya, 1997). The study 
involved 350 students from 1st grade at 19 schools in Municipality of Burgas, Bulgaria participating in 
the project. The main conclusion of the study is that students are still incompetent in problems solving 
and dealing with conflict situations, but they show team spirit and competitiveness. Higher degree of 
indicators for self-organization and self-development of the students' group is observed, although the 
control of the educational environment is very restrictive.  

Keywords: Social and Emotional Competency, Teaching and Learning in Rich of Technologies 
Environment, Metacognitive Skills. 

1 INTRODUCTION  
The development of social and emotional skills is a leading aspect in the application of the competence 
approach in education. The latter is regulated as a leading educational approach in the Bulgarian 
educational system with the adoption of the Law on Preschool and School Education and in accordance 
with the bylaws [1], [2], [3]. In fulfilment of the normative requirements for competence-oriented 
education, from the academic year 2019-2020 the Municipality of Burgas implements the project “The 
First Graders' New Start”. The project developed and implemented a “Dynamic Classroom” model, 
aimed at supporting the intellectual and personal development of children in primary school [4]. The 
leading idea for the accomplishment of the model is the enrichment of the educational environment 
simultaneously through the introduction and use of innovative pedagogical approaches and age-
appropriate technological solutions for providing the educational environment. The work on the model 
is based on the normatively approved educational content and is carried out through a specific 
educational technology in the formal classes and in the classes for self-preparation. The application of 
the model within the framework of formal education does not require drastic restructuring of the 
educational environment or transformation of the educational content. The teachers working on the 
model can apply flexible solutions, to be creative in teaching, to adapt activities in accordance with the 
age and individual characteristics of the students. The model has four structural components. Each 
component is independent and specific, but also connected to the others. 

  

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5067



 

 

The first component is pedagogical technology, which is based on the ideas of experiential learning and 
learning by doing. 

The second component is educational resources (content), which includes the combined use of 
traditional paper, digital and other didactic resources. Within the model, author's educational resources 
in digital form have been developed, accessible to teachers and students through the ITILearning 
platform [5]. 

The third component is information and communication technologies, which include a modern 
presentation centre positioned in the classroom; interactive panel with built-in computer with two 
operating systems, touch screen and internet access; tablets for individual or teamwork. 

The fourth component is the physical environment in the classroom, which includes modular tables for 
optimal application of various forms of work – individual, in pairs, in teams; soft bean bag chairs for 
informal communication between students as well as between teacher and students. 

As noted, one of the main goals of “The First Graders' New Start” project is to develop valuable social 
and emotional skills for students through the Dynamic Classroom model. The aim is to provide optimal 
conditions for stimulating communication, team interaction, positive behaviour, positive group dynamics. 

In this sense, one of the desired results of the project is the degree of development of social and 
emotional skills of students trained in the model, and the educational activities themselves are consistent 
with the specifics of age development of social and emotional skills. 

To explain the nature of the emotional and social skills that students develop through the model learning, 
the concept of “emotional intelligence” is used. Emotional intelligence is seen as “a whole complex of 
behaviours, abilities, beliefs and values that helps a person successfully realize his vision and mission, 
if given this choice” [6]. It is explained as “a form of social intelligence, including the ability to control 
one's own and others' emotions, to diversify and use the received information to give a certain direction 
to thoughts and actions” [7]. The thesis is accepted that emotional intelligence is determined by the 
specific potential of a person to master practical skills based on five basic elements: self-awareness, 
motivation, self-regulation, empathy, and relationships. Emotional competence is precisely the indicator 
of the effectiveness of this potential [6]. 

On this basis, five areas are derived in which the individual emotional abilities are grouped: 

• Understanding one's own emotions. It gives rise to the ability to control at any given moment. 
• Emotion management, which is closely related to the above. The ability to control emotions and 

their adequacy is the basis of the ability to find peace, to cope with strong sadness or irritability. 

• Motivation. Emotional control is the basis of achievements of all kinds, it is important for personal 
motivation, improvement, and the creative process. 

• Recognizing the emotions of others. The ability to recognize the signals sent by others, the 
sensitivity to social space is very often a guarantee of success. 

• Relationship control: abilities that guarantee popularity, leadership and effectiveness in 
interpersonal relationships [6], [7]. 

According to Goldman, social competence is an integral part of the emotional competence [6]. It is a 
stand-alone construct that represents the way in which social skills are used so that they become an 
effective behavioural model [8]. 

Social skills, in turn, are personal constructs that “characterize knowledge and the ability to use different 
social behaviours in changing interpersonal situations.” [8] 

There are several main types of social skills: 

• Skills for constructive communication in different environments. 
• Ability for tolerance, skills for expressing and understanding different points of view, skills for 

negotiation and ability to create trust and compassion (empathy). 

• Ability to control stress and frustration and to express themselves in a constructive way. 
• Ability to distinguish personal from professional/business environment [9]. 
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The emotional, resp. social competences develop throughout life and have certain age characteristics 
that depend on the specifics and level of mastered social and emotional skills [8]. In the period 7-8 years 
of age, it is still too early to talk about a formed social and emotional competence – there are rather such 
skills that should be developed purposefully and accumulate in the child's experience as a prerequisite 
for the development of relevant competencies. These skills mainly concern the knowledge of the Self, 
the skills to communicate with adults and peers, the ability to internalize the social role of student [10], 
[11], [12], [13]. 

Interactions at this age are unstable and sporadic. In first grade, children usually feel the class as a 
whole unity, often not showing interest in the success of their classmates. They mostly compare 
themselves to them to stand out. Children help each other incidentally and do not show a steady 
tendency to mutual aid [10], [11], [12], [13].  

One important aspect of the manifestations of social and emotional skills is the child's ability to act in 
critical situations, to solve problems and conflicts. At this age, due to his/her poor experience, the child 
often succumbs to emotions and is unable to regulate his/her behaviour. In such cases, the child acts 
imitatively – according to a controlled model, without considering the specific situation [10], [11], [12], 
[13]. 

The stated theoretical prerequisites are the basis of the approach for development and application of 
the research tools for establishing the level of development of the social and emotional skills of the 7–
8-year-old students included in the project. 

2 METHODOLOGY 
The study covered 17 schools in the Municipality of Burgas. The diagnostic procedure is implemented 
in two modules. 

In the first module, students are examined with an adapted version of the projective test of Rosenzweig 
- The Problem-Solving test (according to Rimskaya, 1997) [14]. The test is conducted individually – each 
student is given a series of cases shown on figure 1. 

 
Figure 1. “Problem solving” test cards 

According to the answers to the questions, the type of reaction is assessed in two aspects: 

• The direction of the reactions of the children is determined – extrapunitive (E), intropunitive (I) or 
impunitive (M). 

• The way of perceiving the frustrating obstacle is assessed, as the children's answers are grouped 
into three groups of reactions: obstacle-dominant type, self-protective type and insistent-
persistent type. 
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Table 1. Model for analysis of the reactions according to students' responses 

 Obstacle fixation (OP) Self-defense fixation (SDF) Insisting-persisting fixation 
(IPF) 

Е 
Extrapunitive 

Е’  
Emphasizes the 
existence of an obstacle 

Е  
Denies guilt, averts reproach 

е  
Demands and expects somebody 
else to resolve the situation 

I 
Intropunitive 

I’ 
Takes the blame or 
accepts it for favorable 

I1 
Admits but softens his/her guilt 
I2 
Feels remorse 

i 
Makes a commitment to resolve 
the situation himself/herself 

M 
Impunitive 

М’ 
Does not notice or 
downplays the obstacle 

M 
Guilt is kept to a minimum 

м  
The situation will resolve itself 

The research under the first module was carried out on site. 150 students were studied. As a rule, the 
procedure is performed in a playful way and the students under study are stimulated to express their 
reactions sincerely and spontaneously.  

The expert assessment under the second module is carried out as a directly involved observation of the 
students and the student class during educational activities. Three diagnostic tools are included: 

• Monitoring of the teamwork during the performance on a team educational task – the work of the 
students on a specially developed task “Merry kite for June 1” is observed; 

• “The Students’ Profile” methodology of Gilbruch (according to Batoeva, 2007) in part “Social and 
emotional relations”, adapted for the purposes of the study [14];  

• “Scale for assessment of the atmosphere in the group” (according to Ivanov, 1999) [15]. 

The applied tools are validated for examination of students with normal psycho-physical development. 
For this reason, the study does not include children with special educational needs, but they participate 
fully in the implementation of all activities. 

3 RESULTS 

3.1 The Results of The Problem-Solving Test 
According to the norm of the Rosenzweig test, in the study of reactions to a specific situation, presented 
with 12 picture stimuli, children are expected mainly reactions of two types. Basically, these are type E 
and I reactions, i.e., deny guilt, reject reproach, or admit, but soften their guilt, feel remorse. The 
described norm is an indicator of self-protective type of behaviour. Also typical are reactions of type m 
and M', which show resignation to the situation, expectation to resolve it on its own, as well as 
downplaying or ignoring the problem (Table 1). 

The results of The Problem-Solving test in a sample of 318 students are shown in Table 2. 

The results show that children behave normally in situations that require “obedience” to an adult or 
acceptance of the situation in terms of the authority of the adult – these are situations 7, 9 and 12. Such 
desirable and adequate behaviour they show in situations of open conflict, the solution of which does 
not depend on them – such is the situation 1. 
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Table 2. Distribution of responses to the norm in % 

№ 
Norm  Average result in % 

OP SDF IPF Е‘ Е е I’ I i M’ M m 
1  Е m 1,91 21,02 28,03 2,23 5,41 0,00 18,79 0,64 23,89 
2  Е  18,87 0,63 38,68 0,31 1,26 16,67 21,38 0,94 1,26 
3  I  0,98 7,19 0,98 32,03 36,60 15,69 4,58 1,31 0,65 
4  I  6,58 21,00 18,50 23,20 4,39 25,08 0,94 0,00 0,31 
5  Е  20,79 63,37 4,95 0,00 0,00 3,96 6,93 0,00 0,00 
6  Е  15,22 32,61 25,00 14,13 3,26 4,35 5,43 0,00 0,00 
7 M’   0,00 7,07 2,02 9,09 2,02 1,01 57,58 21,21 0,00 
8  E  0,98 45,1 10,78 0,00 0,00 15,69 27,45 0,00 0,00 
9   m 8,91 1,98 18,71 0,00 0,00 0,99 6,93 0,00 62,38 
10  E; I  7,23 40,96 1,2 8,43 12,05 19,28 10,84 0,00 0,00 
11  I  0,99 0,99 4,95 37,62 29,7 20,79 3,96 0,99 0,00 
12   m 1,01 0,00 7,07 0,00 0,00 0,00 0,00 10,10 81,82 

It can be summarized that the manifested obstacle-dominant and insistent-persistent type of behaviour 
in these situations is an indicator of adequate development of social and emotional skills at this age. 

According to the standards of the test, in a large part of the situations children of this age are expected 
to show behaviour with fixation of self-defence – in 8 of the 12 case-situations (Table 2). It can be seen 
that such behaviour – with a typical reaction of denial or to soften guilt, the majority of studied children 
show in situations where their dignity is violated by unfair treatment (situation 8), offensive attacks 
(situation 3, 6 and 10) or charges (situations 5 and 10) (Table 2). 

Deviation from the norm is observed in situations where there is obvious injustice (situations-cases 1 
and 4) or there is humiliating behaviour on the part of an authoritative adult (situation-cases 10 and 11). 
In these cases, children exhibit predominantly behaviour with insistent-persistent fixation, with reactions 
to expect another to deal with the problem (e), or to make a commitment to solve the problem (i) on their 
own (Table 2). According to the mental behavioural profile of children at this age, such reactions can be 
considered more mature and adequate than expected. 

3.2 Analysis of the results of the team task 
During the implementation of the team task “Merry Kite for June 1” students work in groups of 6 students. 
The team task is carried out in a math class, the students are divided into 4 teams. They create a final 
product – a cardboard kite, which the team leaders present to the whole class. Figure 1 shows the 
materials for performing the team task. 

 
Figure 2. Work material and product from the implementation of the team task “Merry Kite for June 1” 

The criteria for evaluating teamwork are three – organization, implementation, and results. 

The evaluation of the organization is performed on three indicators – selection of a leader, distribution 
of tasks, fitting in the time frame. 
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Performance assessment is performed on 7 indicators: students argue, discuss constructively; 
students consult with each other; students consult with the teacher if necessary; everyone is active in 
the performance of their part of the task; everyone is motivated to succeed; they help each other; they 
are not distracted by other activities, they are focused. 

The evaluation of the result of the implementation is performed on 5 indicators: the students express joy 
in success; students respect the achievements of other teams; students accept challenges; students 
adequately evaluate their activities; students understand their shortcomings. 

The evaluation of each of the indicators is performed on a 4-point Likert scale, where: 

1 No 
2 Rather No 
3 Rather Yes 
4 Yes 

The presented results are in a sample of 342 students, divided into 57 teams. 

Figure 3 presents the average results of the teams under the first criterion “Evaluation of the 
organization” (Figure 3). 

 
Figure 3. Average score of the work organization on the team task of the teams 

As can be seen, students successfully cope with the distribution of tasks and compliance with the time 
frame for the task. The average result on these indicators is close to the high levels of assessment on 
the scale – 3.52 and 3.68. 

The recorded data from the observation show that the majority of the teams cope in the allotted time 
and are able to distribute the tasks among themselves well. Problem in distributing the tasks, 
respectively delays in the performance of the whole team task usually occur due to a difficulty of a certain 
child to cope with his task or if the team fails to come up with the idea of “assembling” the product. 

The choice of a leader turns out to be a significant problem for the groups. According to the average 
results on the scale, the teams rather do not cope with this aspect of the organization of work – the 
average score on this indicator is 1.75 (Figure 3). According to the data collected from the observation, 
the behaviour of the teams can be summarized in two main models, all of which are characterized by 
teacher intervention: 

• First model – most of the children want to be leaders, not to nominate another child as a leader. 
Due to limited time for selection, in most cases the teacher intervenes by appointing a leader. 

• Second model – one of the students wants to be a leader, but the others obviously do not accept 
it. In this case, the teacher provokes a new choice, in which there is a choice “against” rather than 
“for”, i.e., the others unite and unanimously nominate one of the other children. 

In single cases, children identify a child who refuses to be a leader. After the chosen leader refuses to 
be such, the situation is usually reduced to the first model of reaction. 

Diagram 4 shows the average scores on the performance indicators of the team task. As can be seen, 
in all seven indicators the average grade is in the interval between “rather yes” and “yes”, which means 
that within the time interval of 15-20 minutes students in the majority of cases work constructively and 
focused, consult with each other and help each other, they are being active and motivated to perform 
the whole task, work focused. The highest level is reported in the indicators of activity and motivation 
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for success, which means that the tasks provided for the model are highly effective for the development 
of social and emotional skills of students (Figure 4). 

 
Figure 4. Average score of the performance of the team task 

Diagram 5 presents the results by the criterion for evaluating the results of the team task (Figure 5). 

 
 Figure 5. Average score of the result of the task performance 

As can be seen, students show adequate emotional reactions mainly when expressing their joy at the 
success of the team and when they accept challenges. The assessments clearly show the limited skills 
of children to accept other people's success, to assess their progress adequately and to understand 
their own mistakes (Figure 5). 

According to data collected from the observations, in the majority of cases, students behave like 
competitors. Despite the instructions that teamwork is not a competition, children are motivated to finish 
their work first and be proud of it. On the other hand, they demonstratively express their joy of success, 
but they do not know how to detect their own mistakes in case of failure or to acknowledge the success 
of others. Another observed trend in the behavioural manifestations of children should be presented, 
which is reported by the indicators of the criterion, but whose content cannot be explained only by the 
results on the scale. This is the inability of children to listen, to be patient when others are presenting 
their ideas. In practice, the typical situation at the end of group work looks like this: Teams that have not 
completed their work continue to think about completing the task, they are not attentive and interfere 
with the performance. In contrast to the theoretical concepts presented, such behavioural patterns are 
normal for these years. The derived results rather draw attention to the need for targeted activities for 
the formation of presentation skills and not only in the direction of presentation of the work, but also how 
to respect the presentation. 

3.3 Analysis of results from expert assessment of the development of social and 
emotional skills of students and assessment of the classroom environment 

In this part of the study, a comparison is made between the class teachers' expert evaluation for the 
level of social and emotional relations of children in the group and the overall assessment of the 
classroom environment with the results obtained through independent, external testing of the children. 
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Social and emotional relations according to the Gilbruch methodology “Student Profile” are measured 
by a 6-point ascending scale on 6 criteria: friendship (mutual aid, cooperation); honesty; empathy; 
spontaneity, frankness to others; calmness, control in a critical situation. 

The scale for assessing the atmosphere in a group includes 10 opposing statements concerning the 
positive and negative aspects of the atmosphere in a group. They are evaluated on an 8-point scale, 
with grades from 1 to 4 evaluating the positive characteristics in descending order, and with grades from 
5 to 8 – the negative in ascending order. The scale is shown in Table 3. 

Table 3. Scale for assessing the atmosphere in the group  

Friendliness………………………… 1 2 3 4 5 6 7 8 .………………………...........Hostility 
Agreement…………………………… 1 2 3 4 5 6 7 8 .………………………Disagreement 
Satisfaction…………………. 1 2 3 4 5 6 7 8 .………………Dissatisfaction 
Enthusiasm…………………………… 1 2 3 4 5 6 7 8 .………………………….Indifference 
Productivity…………………….. 1 2 3 4 5 6 7 8 .………………….Unproductiveness 
Warmth………………………………… 1 2 3 4 5 6 7 8 .……………………………..Coldness 
Collaboration…………………… 1 2 3 4 5 6 7 8 …………………….Competition 
Mutual support……………. 1 2 3 4 5 6 7 8 ……………Unsupportiveness 
Entertainment…………………….. 1 2 3 4 5 6 7 8 …………………………………Boredom 
Success……………………………. 1 2 3 4 5 6 7 8 ………………………….Failure 

As can be seen in Figure 6, the results range from slightly above average to high levels of manifestation 
of the relevant characteristics of social and emotional relationships in the classroom. Emphasis is placed 
on the lowest level of self-control and the ability to remain calm in a critical situation. With higher values 
for characteristics such as empathy, friendliness and honesty. This result corresponds to the results 
obtained from the observation of the team task, as well as to the manifested qualities of the respondents 
in the problem-solving test and shows that students are not yet able to act in situations of frustration and 
conflict (Figure 6). 

 
Figure 6. Distribution of the assessment of social and emotional relations by school classes 

There is a steady trend towards the development of effective communication skills and manifestations 
of adequate social and emotional skills, as teachers have assessed the difference in group dynamics at 
admission of children in 1st grade and almost at the end of the school year as significantly improved 
(Figure 7). 
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Figure 7. Results from a comparative assessment of the classroom environment by schools 

4 CONCLUSIONS 
The main effects of the application of the model “Dynamic classroom” on the social and emotional skills 
of children can be summarized in several important aspects. 

The first is peer interaction skills. In this aspect, it is clearly stated that the students have developed 
age-appropriate models of group interaction. Typically for their age peculiarities, the positive models of 
interactions with peers (such as responsibility, mutual help, cooperation, support, empathy, friendship, 
honesty) are manifested mainly to peers with whom they are connected by a common activity, 
respectively common goal. There are serious indications for self-organization and self-development of 
the children's group. 

Another aspect is the good development of skills for competitiveness and responsibility for tasks. In this 
regard, stable achievements in the manifestation of teamwork, ability to distribute and take responsibility, 
desire for success were established. In this aspect, the main deficit was the acceptance of the success 
of others, respect for the work of other peers with whom they do not share common interests, the 
responsibility to listen and respect other people's opinions. 

Next aspect is leadership, which at this age proves to be a serious challenge. It can definitely be said 
that children have deficits in the skills for objective self-assessment and evaluation. A consequence of 
this deficit is the understanding of leadership as a manifestation of an egocentric desire for dominance, 
rather than as a position determined by qualities and abilities. 

Other social and emotional skills with a pronounced deficit are those for problem solving and dealing 
with conflict situations. The results of the study suggest that in cases of problems or conflicts in the 
educational environment, incompetence arises from the conflict between the child's desire to dominate 
and to increasingly express their independence – on one hand, and his sense of restrictive control of 
the educational environment – on the other. In problematic and conflict situations outside the educational 
environment, however, children seek self-defence mechanisms and defend their positions when they 
feel unfair, aggressive, and humiliated by adults or peers and / or when their dignity is affected. The 
overall view of the obtained results gives grounds to find the reasons for the described behavioural 
reactions in the insufficient metacognitive experience of the studied children, as the patterns of 
behaviour in the educational environment show the confrontation between socially desirable and real 
behaviour. While in other problematic and conflict situations, where the child is considered to express 
himself freely, a higher degree of adequacy of behaviour is found, including in about 10% of the children, 
reactions characteristic of a higher age group was registered. 

According to the conclusions and summaries made, it is necessary to recommend that teachers should 
be ready to delegate powers to children and the children's group to deal with problems in different 
situations. Appropriate incentives in this regard are the interactive educational resources developed 
under the project and the shown forms and methods for teamwork, play activities and situational 
variation between group, frontal, and individual learning activities. 
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THE EXPERIENCE OF IMPLEMENTATION OF PRIMARY 
PREVENTION OF RISK BEHAVIOUR IN NURSERY SCHOOLS 
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Palacký University Olomouc, Faculty of Education (CZECH REPUBLIC) 

Abstract 
The paper is devoted to the issue of preventive measures and primary prevention of risk behaviour in 
preschool children. We consider the issue to be very topical and important because already in the period 
of preschool age in institutionalized education it is necessary to start shaping the attitudes and 
competences of children in this area. The paper offers an overview of the risk forms that teachers 
encounter in the performance of their profession in nursery schools, the methodological support they 
are aware of and use as well as the preventive measures they apply in the context of primary prevention 
of risk behaviour. 

In the first part of the paper, we address the issue of risk behaviour as well as the importance of adequate 
measures and primary prevention in nursery schools. We also present the information on how the issue 
of preventive measures is enshrined in the Framework Education Programme for Preschool Education 
in the Czech Republic. 

The second part of the paper is devoted to research, which is based on a qualitative methodology. The 
main goal of the research was to find out what preventive measures teachers in nursery schools used 
as part of primary prevention of children’s risk behaviour. Other goals were to find out what experience 
teachers had, what methods, strategies and methodologies they used in the implementation of primary 
prevention of risk behaviour as well as the level of cooperation between the family and the nursery 
school or other institutions when this phenomenon occurs. 

The research sample consisted of nursery school teachers who were recruited by deliberate selection. 
Respondents participating in the research had experience with the implementation of preventive 
measures aimed at risk behaviour in nursery schools and their teaching experience was at least three 
years. The main research method was a structured interview. Each interview was subjected to 
subsequent coding and qualitative interpretation of the results obtained. 

Keywords: preventive measures, risk behaviour, preschool age, qualitative research. 

1 PRIMARY PREVENTION IN THE AREA OF RISK BEHAVIOUR 
From a general perspective, primary prevention is a set of measures to prevent undesirable phenomena 
such as diseases, addictions, crimes, accidents, school failure, social conflicts or violence. Primary 
prevention explores the requirements, conditions and causes of the phenomena to be prevented and 
seeks ways to prevent them. Primary prevention is aimed at the entire population (Sychrová, 
Klementová, 2020). Specifically, primary prevention of risk behaviour is a set of any health, social, 
educational or other interventions and measures aimed at preventing the occurrence of risk behaviour, 
eliminating its further progression, mitigating the already existing forms and manifestations of risk 
behaviour or helping to address its consequences (Miovský, Zapletalová, 2006).  

The term risk behaviour (Sychrová, Klementová, 2020) encompasses behaviour which results in a 
demonstrable increase in health, social, educational and other risks for individuals or society. The term 
risk behaviour replaces the previously used term socially pathological phenomena. According to the 
current literature on school prevention, there are nine areas of risk behaviour: 

- Truancy, 
- Bullying and extreme aggression, 
- Extremely high-risk sports and risky traffic behaviour, 
- Racism, xenophobia, 
- Negative influence of sects, 
- Risky sexual behaviour, 
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- Prevention in addictology, 
- Eating disorders, 
- Range of disorders and problems associated with the child abuse and neglect (CAN) syndrome 

(Svoboda, 2014). 

From the perspective of preschool education, some areas may seem to be untimely for intervention, but 
should prevention be effective, risk behaviour must be prevented and the child’s personality and 
attitudes strengthened from an early age. 

In the context of the educational process, we can define the concept of School primary prevention. The 
current concept of primary prevention distinguishes between two basic types of prevention including 
specific primary prevention and non-specific primary prevention. Specific primary prevention is 
characterized by the specific goal of the activity—prevention of risk behaviour. Specific primary 
prevention is classified by target group as follows: 

- General primary prevention, 
- Selective primary prevention, 
- Indicated primary prevention. 

In the case of general primary prevention, the only factor taken into account is the age of the target 
group (for example a group of preschool children, pupils in grade two of primary school). The target 
group is usually a common population of children or youth. Selective primary prevention focuses on 
groups with a higher probability of risk behaviour. Indicated primary prevention is intended for individuals 
threatened by the development of risk behaviour. It may also focus on groups of individuals who already 
show signs of risk behaviour (Sychrová, Klementová, 2020). 

Non-specific primary prevention includes leisure, recreational or cultural activities (for example a school 
badminton tournament, theatre performance, healthy cooking, school party). These are usually not one-
off events held once a year. The objective of non-specific primary prevention is more general—education 
in the field of healthy personality development or healthy lifestyle. Specific primary prevention includes 
secondary primary prevention and tertiary primary prevention. Secondary prevention focuses on 
individuals who are significantly threatened by risk behaviour and its objective is to prevent the 
deterioration of such behaviour. Tertiary primary prevention is aimed at individuals who show risk 
behaviour and tries to minimize the impact of their behaviour on society as well as their personality 
(Sychrová, Klementová, 2020). 

1.1 Primary prevention and the Framework Education Programme for Preschool 
Education 

The Framework education programme for preschool education (FEP PE) defines the main requirements, 
conditions and rules for institutional education of preschool children. It defines the fundamental 
educational basis which is followed by elementary education. As such, it represents the starting point 
for the development and implementation of school education programmes. The Framework Education 
Programme sets out a common framework that needs to be maintained. It is open to schools, teachers 
and children, thus creating the conditions for every school, team of teachers, any professional work 
group, professional association or individual teachers to create and implement their own school 
education programme provided that they adhere to the common rules. 

In relation to the prevention of risk behaviour, the Framework education programme for preschool 
education defines the key competences. All of the key competences included in the Framework 
education programme are important for the prevention of risk behaviour. However, some of them are 
absolutely crucial for the prevention of risk behaviour. This particularly applies to the social and 
personality competences as well as activity and civic competences. The levels of these competences 
set out in the FEP PE (2021) essentially define the content of prevention of risk behaviour in preschool 
age. The following part of the text describes the selected competences as defined by the Framework 
education programme for preschool education which are significantly associated with the issue of 
primary prevention. Within the framework of education in nursery school, the pupil acquires the 
competence when: 

Social and personal competences 

• Independently decides on his/her activities; can establish his/her own opinion and express it,  
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• Is aware of the responsibility for oneself and for own behaviour, and bears the consequences,  
• Expresses sensitivity and respect for others in a children’s way, helps the weaker, recognizes 

inappropriate behaviour; understands injustice, maltreatment, aggression and indifference,  

• Is able to express him/herself and submit to the others in a group, in joint activities tries to reach 
an agreement and cooperates; in everyday situations applies basic social habits and rules of 
social intercourse; is able to respect others, negotiate, accept and enter into compromises, 

• Imitates models of pro-social behaviour and interpersonal relationships observed among others,  
• Participates in joint decisions; accepts clear and justified responsibilities; complies with the rules 

he/she understands and submits to them,  
• Acts prudently when meeting with strangers or in unfamiliar situations; is able to refuse 

inappropriate behaviour and uncomfortable communication,  

• Is able to understand that people are different and can be tolerant of their differences and 
particularities,  

• Understands that injustice, maltreatment, humiliation, indifference, aggressiveness and violence 
do not pay off and that it is better to solve conflicts by agreement; is able to protect him/herself 
against another child’s acts of violence, humiliation and maltreatment (FEP PE, 2021). 

Activity and citizenship competences  

• Learns to plan, organize, manage and evaluate his/her activities and games,  
• Is able to recognize and use his/her strengths and weaknesses,  

• Estimates the risk of his/her ideas, focuses on his/her goals but is also able to change the way of 
achieving them and adapt to given circumstances,  

• Understands that he/she is allowed to make decisions but can be held responsible for them,  

• Has a sense of obligation in a game, at work and at school; is responsible in approaching tasks 
and duties; appreciates the work and efforts of others,  

• Takes interest in others and in what is happening around him/her; is open to current events,  

• Understands that interest in what is happening around him/her, activity, industriousness and 
entrepreneurship are positive, while disregard, indifference, convenience and low activity have 
adverse effects,  

• Has a basic children’s idea of what is consistent with basic human values and standards, and 
what is in contradiction with them, and tries to act accordingly,  

• Helps to create rules of coexistence among children of his/her age, understands their meaning, 
and the need to comply with them,  

• Is aware of his/her rights and the rights of others, learns to defend and respect them; understands 
that all people are of equal value,  

• Realizes the importance of his/her environment, realizes that he/she helps to form it and affects 
it with his/her behaviour, 

• Looks after personal health and safety of both him/herself and others, behaves responsibly with 
respect to healthy and safe environment (both natural and social) (FEP PE, 2021). 

Problem solving competences  

• Notices events and issues in the immediate vicinity; positive response to active interests naturally 
motivates him/her to continue facing new challenges, 

• Solves problems he/she can cope with; tries to cope with known and recurring situations without 
other people’s help (with imitation or repetition), while asking for help in more difficult situations,  

• Solves problems through immediate experience; advances through trial and error, tests, 
experiments; spontaneously invents new solutions to problems and situations; searches for 
different options and variations (has his/her own, original ideas); makes use of experience and 
imagination,  
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• Distinguishes between functional (leading to correct outcome) and dysfunctional solutions; is able 
to choose between them,  

• Understands that timely and thoughtful problem solving leads to the goal, as opposed to avoiding 
problems; recognizes that his/her proactive behaviour can influence the situation (FEP PE, 2021). 

1.2 Methods of prevention of risk behaviour in nursery schools 
According to Miovský (2012), the methods of primary prevention are classified as follows: 

1.2.1 Verbal methods  
The participants perceive and understand the verbal expression of the lecturer. It is not recommended 
to apply these methods alone but in combination with other activating methods. Verbal methods include:  

• Narration – based on transferring knowledge and experience. In practice, the most frequent age 
period is younger school age. This method is specific, vibrant and dramatic. It often uses emotional 
approaches the purpose of which is to induce emotional involvement among listeners. 

• Explanation – explanation of a specific topic helps participants understand the nature of the 
problem. The method of explanation deliberately follows on pupils’ existing knowledge and 
experience.  

• Lecture – the most demanding verbal method, both for the lecturer and participants. Used for 
children of older school age who are capable of maintaining attention and concentrate for a longer 
time. In the area of primary prevention this method is not recommended, only in combination with 
other methods.  

1.2.2 Dialogical verbal methods 
These methods involve an exchange of opinions between the lecturer and programme participants or 
between participants. These methods are effective for example in group work because they support 
active involvement of all participants.  

• Interview – involves two or more people. In primary prevention programmes this method is seldom 
used.  

• Imitation – “adoption of certain behaviours from others, especially older peers or personalities who 
are the authority in the group”. There are two types of imitation—immediate imitation and mediated 
indirect imitation (e.g., from reading).  

1.2.3 Activating methods  
Activating methods are crucial in preventive programmes and are used most frequently. These methods 
create a pleasant atmosphere in the group. They are time consuming and require thorough preparation.  

• Discussion – a form of communication involving an active exchange of opinions between the 
lecturer and the group. This method serves as an effective tool for the training of communication 
and positive social attitudes. It is often used in preventive programmes.  

• Problem solving – the main aspects are exploration and creative thinking. The method includes 
searching and classification of information which leads to a solution.  

• Situational method – extends the problem-solving approach to a real life context or profession. The 
main stages of the methodological procedure are as follows: case presentation (verbal, written, 
film, video, etc.), searching for additional information, solution of the case (individually, in groups), 
analysis of solution alternatives, discussion, evaluation of results and generalization of the 
conclusion. 

• Role-play method – the basis of the method is an active learning process in model situations. The 
approach uses for examples elements of drama education.  

1.2.4 Comprehensive methods  
Comprehensive methods include group and cooperative work, project activities and organizational 
activities. These methods are frequently used and recommended in preventive programmes.  

• Brainstorming – the main purpose is to produce as many ideas as possible and then assess 
their usefulness. The benefit of the method is the development of divergent thinking, which is 
an important starting point for further possibilities in searching for solutions.” Brainstorming is 
often used with a lower number of participants. 
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• Media technologies – use of audio-visual programmes and computer-aided education. 
Currently, these methods are irreplaceable in primary prevention programmes. The adoption of 
these approaches and thoughtful integration in other methods of primary prevention are highly 
effective but participants are in a passive position. Therefore, combination with activating 
methods is necessary (Sychrová, Klementová, 2020). 

2 METHODOLOGY 

2.1 Main research objective and partial objectives 
The research was of a qualitative nature. The main objective of the research was to identify which 
preventive measures are used by nursery school teachers as part of primary prevention of risk behaviour 
among preschool children. The partial objectives of the research were to identify: 

- Whether teachers focus on primary prevention of risk behaviour, 
- Awareness and use of the Minimum prevention programme; 
- Experience with the implementation of primary prevention, 
- Use of the methods, forms and strategies of primary prevention; 
- Experience with risk behaviour and addressing such behaviour in practice, 
- Experience with cooperation with different organizations to ensure primary prevention, 
- Experience with workshops, trainings and self-study in the field of primary prevention. 

2.2 Research methods and research procedure 
The principal method of the research was a structured interview. The questions were linked to each 
other to better clarify the partial research questions. Respondents were given enough time to respond. 
If respondents did not want to answer a question, they did not have to. The structured interviews were 
voice recorded subject to respondents’ consent and processed anonymously at the request of nursery 
schools. The research was carried out under researchers’ direct presence in nursery schools. The 
duration of the interviews varied from 30 to 50 minutes. 

2.3 Research sample 
The research was carried out in selected nursery schools in Olomouc (Czech Republic). Following the 
request of the nursery schools involved, their names are not provided. All of the nursery schools were 
state; one of them used an alternative education programme. In each of the nursery schools a 
respondent was selected who met the criterion of a minimum three years of teaching experience.  

2.4 Research data collection 
The structured interview was prepared in advance, voice recorded, transcribed and coded. In the course 
of the research, respondents mentioned similar concepts which were grouped according to their 
importance and basic categories were created (data categorization) and explained in detail using a 
qualitative content analysis (Gavora, 1996). 

3 RESULTS 
The following section provides the information and results obtained in nursery schools by means of 
structures interviews. 

3.1 Category assessment  
As part of the research process, we conducted structured interviews in nursery schools which were 
voice recorded and subsequently transcribed. The texts of the interviews were analysed (qualitative 
content analysis method) and the following categories were defined: 

a) Primary prevention, 
b) Minimum prevention programme, 
c) Primary prevention coordinator, 
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d) Use of methods, forms, strategies (in the implementation of risk behaviour prevention), 
e) Cooperation with organizations in the implementation of risk behaviour prevention, 
f) Cooperation between the family and nursery school in the area of prevention of risk behaviour. 

For clarity reasons, the interpretation of the categories and results of the research are specified in a 
table: 

Table 1. Results of the research study. 

A) Category: Primary prevention  

• This is one of the topics that are discussed at regular meetings in nursery schools (according to 
the responses of some teachers, they mostly heard this term at a meeting at the beginning of 
the school year where they were informed about the implementation of this area in the 
educational process and where a primary prevention methodologist or coordinator was 
appointed); 

• Some of the nursery schools carry out primary prevention through supervisions (planned and 
unplanned once a year) by the director but also on a regular basis (later we found out that one 
of the respondents confused primary prevention with the work with educational disorders in 
children); 

• Primary prevention of risk behaviour is usually carried out in nursery schools when there is a 
problem with one of the children that needs to be resolved; 

• Only one of the participating nursery schools cooperates with a school psychologist who is 
invited in the case of signs of risk behaviour and who helps implement an intervention directly in 
the nursery school. 

B) Category: Minimum prevention programme 

• According to the applicable legislation, every nursery school needs to have in place their own 
Minimum prevention programme but teachers suggested that they did not have information about 
this document and did not use it; 

• The research also focused on whether nursery schools had in place the Minimum prevention 
programme. Therefore, we addressed the directors who confirmed that they had in place the 
Minimum prevention programme and that teachers were made familiar with the programme at 
the beginning of each school year but that it was used sporadically, especially when there was 
a need to address a specific form of risk behaviour; 

• We also wanted to find out whether teachers knew what topics the Minimum prevention 
programme contained and which topics were analysed in detail in the document. None of the 
teachers knew about this. 

C) Category: Primary prevention coordinator 

• An analysis of the research data showed that in every nursery school the position of the 
primary prevention coordinator was held by a different person, including the director, who was 
at the same time the school prevention methodologist, an appointed teacher, all teachers in 
their classes; 

• In one of the nursery schools the function was unoccupied. 

D) Category: Use of methods, forms, strategies (in the implementation of risk behaviour prevention) 

The following methods are used most frequently by nursery school teachers:  
• Drama education methods (situational and role-play methods), 
• Pro-social behaviour development games, 
• Narration, 
• Explanation, 
• Interview, 
• Imitation, 
• Discussion, 
• Activating methods. 
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As far as the forms are concerned, teachers prefer mass forms but also use individual and group 
forms. No strategies were specified in the implementation of risk behaviour prevention. 

E) Category: Cooperation with organizations in the implementation of risk behaviour prevention 

In the implementation of primary prevention, nursery schools mostly cooperate with the following 
institutions: 

• Educational and psychological counselling centre; 
• Educational care centre; 
• Special education centre; 
• Police of the Czech Republic; 
• Municipal police; 
• Regional authority; 
• Municipal authority; 
• Non-profit organizations; 
• Natural person; 
• Elementary schools; 
• Fire brigade. 

F) Category: Cooperation between the family and nursery school in the area of prevention of risk 
behaviour 

According to all of the teachers involved in the study, cooperation with parents in the area of risk 
behaviour prevention is good; cooperation takes place if there is a problem with a specific child 
(naturally, sometimes cooperation with parents is difficult but these are rather occasional cases). 

4 CONCLUSIONS 
The main objective of the paper was to identify and present teachers’ experience with the 
implementation of primary prevention in nursery schools. This was achieved by means of a qualitative 
research study which allowed a detailed analysis of the issue of primary prevention on a smaller sample 
of randomly selected schools in a single city. This type of research produced some interesting findings. 
Nursery school teachers have experience with the implementation of primary prevention of risk 
behaviour. On the other hand, it should be noted that primary prevention in nursery schools is not carried 
out on a regular basis but rather sporadically. Usually when a problem occurs that needs to be 
addressed. Another finding is that nursery school teachers do not know or are not fully aware of what 
the Minimum prevention programme is and were unable to specify the topics included in the programme. 
In 2010, the Ministry of Education, Youth and Sports in the Czech Republic issued a methodological 
recommendation for primary prevention of risk behaviour among children, pupils and youth in schools 
and educational establishments, where the topics are described in detail and which serves as the basis 
of the Minimum prevention programme in schools. A positive finding is that teachers use a wide range 
of methods and forms in the implementation of primary prevention. 
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Abstract 
This report examines the successful interaction between two educational institutions, which focus their 
activities on the theory and practice of librarianship, and at the same time work for the successful 
implementation of future professionals working in libraries. The report highlights the prospects for a new 
generation of library and information professionals, caused by the entry of digital technologies more and 
more into public life. It is argued that in order to adequately respond to the challenges of the digital age, 
librarians are faced with the need to identify new forms of professional development of librarians - 
information professionals by applying innovative ways of training, as set out in the project " BIBLIO: 
Boosting digital skills and competences for librarians in Europe” under the Erasmus + Program. The 
project is aimed at acquiring professional qualifications and digital skills of librarians, by creating a 
system for assessing the knowledge, skills and training opportunities, as well as the validation and 
recognition of acquired ones. The BIBLIO project unites 10 partners from five countries, and the partner 
network includes sectoral organizations - national and international library networks and organizations; 
VET providers, university and two European networks in the field of digital skills and librarians. The 
report will analyze the effect of student internships, which are implemented in one of the largest public 
libraries in the country and through which students manage to realize themselves in the professional 
sphere and be successful young people in helping the knowledge society. 

Keywords: Digital era, library – informational specialists, perspectives, EU projects, student internships, 
librarianship, universities, libraries. 

1 INTRODUCTION 
The intensive penetration of modern information and communication technologies in our daily lives leads 
to the transformation of processes in the educational, cultural and creative industries. The educational 
and social significance of libraries is increasing along the way of development towards the information 
society. They make serious efforts to fit into the evolving modern information infrastructure, and the 
tendency to increase the flow of electronic information in all spheres of human activity - sharply increases 
their social responsibilities. The digital transformation helps these institutions to modernize and offer 
consumers a wider range of innovative products and services that are in line with the requirements of 
the "digital society".[6] 

The digital transformation leads to a change in the purpose and perception of various organizations and 
institutions in society, including the traditional notion of libraries. On the one hand, today people get their 
information online and want not only to access digital content, but often to reuse it and develop it. Today, 
libraries need to be prepared to facilitate the creative use of digital archives to create new digital content 
through a variety of tools and technologies. On the other hand, in order to remain competitive, libraries 
are always looking for different ways to attract users. In addition to being a traditional place for learning, 
libraries also host events, offering a variety of educational forms, new entertainment and cultural 
activities. [1] 

Modern times impose the need to offer modern and diverse ways of communication with users and offer 
new forms of library services. [7] 

In recent years, libraries in our country have come a long way with a number of challenges arising from 
the need to adapt to the new digital world in order to reach new target groups. By presenting more and 
more modern and innovative services, libraries are changing their vision. The transformation of libraries 
is expressed primarily in the implementation of new communication and information services and 
change of media. Electronic services such as "Ask the librarian", mobile applications, etc. are provided. 
[2] 
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In order to meet the new challenges facing the modern library, it is necessary for librarians to look for 
modern methods and ways of professional training, by focusing on their digital skills. 

In the context of the digital transformation is the adaptation of the basic duties and responsibilities of the 
library staff to the needs of the digital generation. [3] 

2 METHODOLOGY 
Today, librarians are not just guardians of knowledge - with the advent of the digital age, they are 
becoming navigators in the all-encompassing ocean of information. In order to be able to respond to 
continuous and dynamic change, they must periodically improve their professional qualifications and 
their digital skills. Specifically in this regard, it is mandatory for libraries, together with other cultural and 
educational institutions to join forces and offer adequate training that meets the needs of the labor 
market. [4] 

This is where the role of the project "BIBLIO - Boosting digital skills and competencies for librarians in 
Europe" comes, which is funded by the Erasmus + KA2 program / Cooperation for innovation and 
exchange of good practices (Sector Skills Alliance). The project aims to help overcome the gap in skills 
in the library sector, which arose due to the introduction of digital technologies in the activities of public 
life and in particular librarians. 

In its partner network, the BIBLIO project unites 10 organizations from five countries, among which are 
sectoral organizations - national and international library networks and organizations; vocational 
education and training providers, universities and two European digital skills networks and librarians. [6] 

The project "BIBLIO - Boosting digital skills and competencies for librarians in Europe" is funded by the 
Erasmus + KA2 / Cooperation for Innovation and Exchange of Good Practices (Sector Skills Alliance) 
program and aims to help bridge the skills gap in the library sector due to the digital transformation that 
is changing the role of libraries and librarians. BIBLIO unites in its partner network 10 organizations from 
five countries: [6] 

• University of Bari Aldo Moro (UNIBA), Italy – coordinator 
• The Central Institute for the Union Catalogue of Italian Libraries and Bibliographic Information 

(ICCU), Italy 

• European Grants International Academy (EGInA), Italy 
• Center for vocational training at University of Library Studies and Information Technologies 

(ULSIT), Bulgaria 

• Global Libraries - Bulgaria Foundation (GLBF), Bulgaria 
• SIA DMG - Data Media Group, Latvia 

• Culture Information Systems Centre (KISC), Latvia 
• Hellenic Open University (HOU), Greece 

• ALL DIGITAL, Belgium 

• Public Libraries 2030 (PL2030), Belgium 

The research activities of the project aimed to identify training needs in the European library sector in 
terms of digital and cross-cutting competencies to help the sector move into the digital age and take 
advantage of the technologies available today to improve existing services and develop new. During the 
research activities, a holistic approach was used to identify different perspectives, combining qualitative 
and quantitative methodologies. The consortium focuses on public libraries, as they are within the scope 
of the partners' activities, but opinions from other types of libraries have also been gathered, all of which 
are included in the results of this report. Four different activities were carried out in the work package: a 
desk study, an online study of training needs, in-depth interviews with librarians and interviews to identify 
good practices with VET providers and organizations. Each section of the report examines national 
results and makes a comparative analysis. Based on the research activities, two new profiles for work 
in libraries are proposed at the end of the report, for which curricula for VET and specialized training 
have been developed. 
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3 RESULTS 
As a result of this activity, an initial difference in skills was found in the different partner countries. 
Bulgarian librarians have a low entry level, but express a desire to learn digital skills. On the other hand, 
digital skills requirements in Italy, Latvia, Belgium and Greece show that a basic level with the possibility 
of upgrading skills is expected depending on the available non-formal learning opportunities. Preliminary 
research in the consortium highlights the need for pedagogical skills in librarians, as they are expected 
to carry out educational activities for their users. This skill set must be accompanied by user needs 
analysis skills, as librarians are user-oriented and must be able to identify their users' needs, anticipate 
them and respond in a timely manner. 

The study of training needs, through an online survey of librarians, identified three weaknesses in the 
areas of competence of DigComp 2.1: online security, digital content creation and problem solving. They 
are based on the self-assessment questionnaire that respondents were asked to complete. The 
individual areas of competence are of different importance depending on the specific job roles. What is 
needed is the requirement for librarians to have at least an average level of proficiency in all areas of 
competence of DigComp 2.1. The librarians who completed the survey as a whole were motivated and 
aware of the need to update their skills and identified different training needs to perform their duties: 

- Online and offline communication; 
- Communication and interaction with consumers; 
- Digital content creation skills; 
- Introduction to technological changes; 
- Increasing information and media literacy, databases; 
- Community needs research and facilitation.[6] 

In general, the interviewees believe that professional development is necessary throughout the career 
of the librarian in order to keep up with technological changes and have the relevant knowledge. Several 
respondents noted that librarians can feel confident in their media literacy skills, but they need to 
participate in training regularly in order to have knowledge and skills adequate to the information 
environment. Many respondents noted a problem with the lack of digital skills in libraries, as they relied 
on one or two employees with the appropriate skills. It is therefore necessary to create a broad base for 
the acquisition of basic digital skills for all staff members in order to ensure a level of digital 
independence for librarians. In particular, some respondents believe that librarians should be forced to 
participate in non-traditional training. However, in the countries participating in the project, the key 
problem remains, namely the perception of the library work as tied mainly to the funds and collections 
that the library owns. 

Respondents acknowledge that library services need to be more digitally oriented, and librarians need 
to be able to use digital tools to serve their communities. Interestingly, in Latvia, libraries are seen as' 
digital agents' that can reach a wide range of the population and should therefore be involved in citizens' 
skills development initiatives. This type of approach stands out among all best practices, as it aims to 
provide librarians with up-to-date knowledge of e-services and to make them an access point for digitally 
excluded citizens who want to use libraries. Based on these best practice interviews, it was found that 
there is a great need for blended learning opportunities to allow learners to balance their professional 
and personal commitments. In the light of the COVID-19 pandemic, online component training programs 
have been able to continue to provide theoretical modules at this stage, enabling learners to attend face-
to-face training at a later stage. 

Only a few of the identified best practices have online learning formats only and many of them include 
some practical activities as part of their curriculum. Therefore, the BIBLIO VET curriculum includes 
practical activities, and the blended form of education is the most appropriate. It aims to provide 
theoretical aspects online and to bring learners together for practical activities. Several interviewees 
from different countries believe that the environment of cooperation and support they have created 
provides a good opportunity for learners to teach from each other and to create a support network 
between libraries. The learning experience provided by the BIBLIO should support a similar approach 
to cooperation to promote an inter-European community that can also exchange best practices from 
each country. 

After conducting a number of interviews and surveys, the following new work profiles of the library 
profession were identified: 
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• Community engagement and communication officer (CECO). Community engagement and 
communication officer works with groups that are not sufficiently covered by identifying their 
interests, developing and piloting services that are offered on site in libraries and with remote 
access in order to expand the use of libraries, increase literacy and for the digital inclusion of 
citizens. 

• Digital transformation facilitator (DIGY). The Digital Transformation facilitator assists his 
colleagues and library activities in the transition to the digital age. He performs digitization 
activities and the use of new digital tools in the library. 

As mentioned earlier, two organizations from Bulgaria participate in the partner network of the project - 
the Center for Vocational Training at the University of Library Science and Information Technology (VET 
at ULSIT) and the Global Libraries - Bulgaria Foundation (GLBF). The role of the GLBF in the project is 
to carry out the research activity, to do the necessary research and last but not least to participate in the 
approbation of the activities. For its part, the VET at ULSIT is a leading organization in the activity of 
developing a modular curriculum for the new two working profiles of the library profession. 

Center for Vocational Training (VET) at the University of Library Science and Information Technology 
(ULSIT) - Sofia is licensed by the National Agency for Vocational Education and Training at the Council 
of Ministers with License № 2015121282 dated 24.02.2016.The center conducts licensed courses in the 
city of Sofia and in the country, and each of the specialized courses opens an additional door for 
professional realization on the labor market. Students have a real opportunity to immerse themselves in 
the atmosphere of the work environment during the training. The teachers conducting the trainings in 
the various specialties are highly qualified specialists in their field with many years of experience. VET 
at ULSIT offers the opportunity for professional training with vouchers in all professions licensed to the 
Center, as well as in the key competencies - digital literacy and learning English. 

The curriculum for each of the new work profiles of librarians contains modules based on surveys 
conducted in the library sector and corresponding to level 5 of the European Qualifications Framework. 
Curricula include a variety of digital open educational resources to support the process of acquiring 
digital competences and soft skills. 

Within the BIBLIO project, a modular curriculum is being developed by the providers of vocational 
education and training corresponding to level 5 of the European Qualifications Framework. Curricula are 
based on a set of digital open educational resources to support the process of acquiring digital 
competences and soft skills. The BIBLIO project uses the DigComp and EntreComp frameworks in order 
to formulate the expected learning outcomes of the new curriculum for VET providers. After specifying 
the new profiles for the library profession, a training platform MOOC is currently being developed, which 
in October this year will be tested by 400 librarians in Bulgaria, Latvia, Italy and Greece. [5] 

A course for specialized training is to be developed. 

The practical training will support the creation of qualified staff capable of meeting the challenges 
encountered in their daily work, as participants will be trained in a real work environment. In order to 
disseminate the results of the project, a website https://www.biblio-project.eu and pages in social 
networks - facebook and twitter were created.[8] 

3.1 Successful joint activity between the training organizations and the labor 
market  

An example of another successful joint activity between the training organizations in particular VTU "St. 
St. Cyril and Methodius" and the labor market in the face of the Regional Library "Petko R. Slaveykov" 
- Veliko Tarnovo is a project Student Internships-Phase 2- BG05M2OP001-2.013-0001 of the Ministry 
of Education and Science financed by the Operational Program Science and Education for Smart 
Growth with implementation period: 13.01.2020 - 12.05.2023 

Through their participation in this project students can gain practical experience in learning a particular 
profession and improve the quality of their education, and on the other hand the applicant organization 
makes quality selection through direct monitoring of interns and builds successful partnerships with 
educational institutions in the country and specifically the Library with the University of Veliko Tarnovo 
[9] 

• Student internships - Phase 2 ”. Project of the Ministry of Education and Science, 
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• Funded by the Operational Program Science and Education for Smart Growth: 
https://praktiki.mon.bg/pages/ goals: 

• To support the improvement of the quality of higher education by providing opportunities for 
gaining practical experience and improving the practical skills of university students in accordance 
with the needs of the labor market; 

• To facilitate the transition from educational institutions to the workplace and increase the 
successful realization of young people in the labor market; 

• To support and encourage the building of stable partnerships between educational institutions 
and business; 

• To increase the incentives of students to participate in additional practical training in a real work 
environment; 

• To stimulate the growth of the number of students who find a job immediately after graduation; 

• To provide prerequisites for updating both the curricula as a whole and the taught disciplines, 
courses and topics according to the needs of the labor market; 

• To support the creation of sustainable mechanisms and opportunities for employers to select 
students who have proven skills in a real work environment and to directly integrate them into the 
labor market. 

The Regional library "Petko Rachev Slaveykov" joined the project as a training organization from 17.06. 
2020 by offering trainees the following positions: 

- Scanning equipment operator; 
- Metadata input operator; 
- Organizer of cultural events in the library, public relations. 

These above positions are very close and can fit into the two selected BIBLIO project profiles: 

- Community engagement and communication officer (CECO). 
- Digital transformation facilitator (DIGY).  

Within a year, a total of 8 students did internships in the library, two of whom are already employed in 
the library. Regarding the efficiency of the internship programs, we have invited some of the students to 
express their opinions about the program and the added value of their internship: 

“My decision to go through practical training at the Petko R. Slaveykov Regional Library turned out to 
be an extremely good choice, which I would gladly repeat if I had the opportunity. The modern 
technology of the library is impressive. During my training I had the opportunity to work with one of the 
newest robotic scanners in the country, which successfully acquires useful skills related to the 
description and digitization of documents, archives and various types of books. Regarding the working 
conditions, I would say that the library meets all the necessary criteria. Sufficient rest and conditions are 
provided, thanks to which the time spent there passes smoothly and without problems. I was extremely 
pleased with the work environment, as well as with the team we worked with. I dare say that the training 
was at a professional level and I highly recommend it to those who have an internship. " 

Ekaterina Borukova-second year student- Department “Classical and Oriental Languages and Cultures”, 
Faculty of Philology, VTU St. St. Cyril and Methodius 

"Thanks to my practical training, which was conducted in the Regional Library" P. R. Slaveykov ”, I had 
the opportunity to gain extremely valuable work experience. If given the opportunity, I would undoubtedly 
repeat this practice. During my internship in the digital center of the library I acquired skills to work with 
advanced and modern scanning equipment. It was a great pleasure for me to operate such modern 
devices, and working with them is easy. The work environment was also extremely favorable, mostly 
thanks to the wonderful team, which was always ready to respond when I needed guidance. I highly 
recommend the practice for anyone who is looking for a fair and professional attitude, flexible working 
hours and the opportunity for realization in the library environment. " 

Stanislav Koev - fourth year student Department “Classical and Oriental Languages and Cultures”, 
Faculty of Philology, VTU St. St. Cyril and Methodius 
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"Regional Library" P. R. Slaveykov ”lived up to all my expectations. As a student, I had the opportunity 
to practice in a professional environment with colleagues who are professionals in their fields. During 
my internship, everyone in the library staff supported and encouraged me in the activities which I 
performed. I had the opportunity to touch the work process. The material and technical base of the 
library is one of the richest in the country and I am grateful that I was given the opportunity to study and 
operate with modern equipment. I recommend the practice to anyone who wants to practice in a 
professional environment with a great team and modern equipment.” 

Valentin Apostolov - fourth year student Department “Classical and Oriental Languages and Cultures”, 
Faculty of Philology, VTU St. St. Cyril and Methodius 

4 CONCLUSIONS 
The topicality of the issues discussed in this article stems from the need to integrate ICT in the 
educational, cultural and creative industries and is in support of the European Union's strategy for 
building a knowledge-based economy. The report presents observations from the implementation of 
project activities and internship programs, based on a number of analyzes conducted nationally and 
globally about what skills will be needed by "librarians of the future" and how by creating innovative 
training, including training, professional qualification and digital skills, to support the staff of the modern 
library to meet the challenges of the new age by discovering new horizons. 
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EDUCATIONAL INSTITUTION (IN THE CONTEXT OF TEACHING A 
FOREIGN LANGUAGE) 

E. Chelpanova, E. Shmidt, E. Bystray, B. Artemenko, I. Orlova 
South Ural State Humanitarian Pedagogical University (RUSSIAN FEDERATION) 

Abstract 
According to the Federal State Educational Standard of the Russian Federation (for Preschool 
Education) one of the main objectives of a preschool educational institution is children’s social-
communicative development: the importance of preparing children since their early days for a life in a 
fast-changing cosmopolitan social medium. Since that it is necessary to find organizational forms and 
conditions ensuring such a development aimed at the adoption of norms, values and moral standards 
accepted in the community, at encouraging a preschooler to interrelate with adults and peers, at 
advancing children’s independence, self-control and goal orientation, at forming positive motivation to 
different kinds of labour, study and creative work, at learning the foundations of safe behavior in a 
household, society and nature. A significant component of the social-communicative sphere is a 
command of the native tongue, a native speaker competence with the enriched vocabulary, 
grammatically correct speech, and phonemic awareness. Within this frame teaching a foreign language 
to 6 year old children will only push forward their social-communicative development. 

In the process of the research foreign and domestic experience of the organization of the social-
communicative development in the system of preschool education was analyzed and theoretical 
analysis of the problem was implemented. The following pedagogical conditions contributing to 
preschoolers’ socialization and communicative development have been determined and realized in the 
environment of a preschool educational institution: relying on the principles of the activity approach as 
the methodological basis; using interactive methods and involving children into interactive cooperation; 
providing case study and problem-based learning; stimulating preschoolers’ independence through 
competition and praise. 

Keywords: Social-communicative development, preschool education, preschool educational institution, 
pedagogical conditions, foreign language teaching. 

1 INTRODUCTION 
A fast-changing social environment sets new goals for educators who have to prepare children since 
their early days for the adoption of norms, values and moral standards accepted in the community, for 
interrelation with adults and peers, for striving for independence and developing self-control and goal 
orientation, for study, labour and creative work. All these objectives are listed in the Federal State 
Educational Standard of the Russian Federation (for Preschool Education) as children’s social-
communicative development, a significant component of which is a command of the native tongue and 
interest in foreign languages and cultures. Foreign and domestic experience of the organization of the 
social-communicative development in the system of preschool education proves that teaching a foreign 
language to 6 year old children pushes forward their social-communicative development. The role of the 
English as the world’s the most widespread international communication language continues to grow as 
the English language reaches every sphere of our life due to the process of globalization. Speaking 
English is modern people’s must-have skill, which has to be developed since early age. A system of 
preschool education uses every opportunity to form this skill. Although much has been achieved in that 
regard, the phenomenon of teaching English to preschool learners is not supported by all scholars.  

Different opinions exist concerning this matter. Empirical studies carried out in recent years prove the 
age of five to be the most favorable for starting to learn a foreign language because by that time 
preschoolers’ native speech skills have already been formed fairly well. This idea is supported by a lot 
of other researchers, including Saunders Semonsky C., Spielberger M.A., Thompson L., Woods P., 
Boyle M., Hubbard N., Negnevitskaya E.I., Protasova E.U., Sholpo I.L. [1], [2], [3], [4], [5], [6], [7]. Other 
educators claim that a learner must be able to concentrate on the subject for a fairy long time, control 
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his/hers actions and consciously exercise the process of cognition. Such qualities of psychological 
development are attributed to children of the age of 10-11 years old. These scholars assure that the 
view that six-year-olds learn better or faster than their older peers is not tenable: “It is no longer possible 
to accept the view that younger learners are in all respects and at every stage of learning superior to 
older learners” [8], [9]. However, numerous studies have found that in the long run child learners “are 
more likely to reach higher levels of attainment in both pronunciation and grammar” than older learners 
[10], [11]. Another reason which justifies an early start lies in the children’s “huge learning potential” [12]. 
Masaru Ibuka persuades us that after the age of three years old it is too late to implement any programs 
of children’s purposeful development as the brain cells develop the fastest during the first three years of 
an infant’s life, and this progress has been completed by 70-80% within this period. According to Masaru 
I., babies’ education is possible since the first days of their life [13].   

The authors of this article are of the opinion that children’s social-communicative development at the 
preschool age will only benefit from learning a foreign language due to some particular psychological 
and physiological characteristics of this age group. Besides, early acquaintance with English in 
kindergartens paves the way for introducing a third language when learners enter the secondary school 
system [8]. So, the aim of the research was to find pedagogical conditions contributing to preschoolers’ 
socialization and communicative development. 

2 METHODOLOGY 
To formulate pedagogical conditions of children’s social-communicative development in a preschool 
educational institution we turned to some important research works on preschool age [14]-[31]. They all 
state that experience, learning, memory and emotion are interdependent processes. N.G. Carr 
emphasizes that on a physiological level experience changes our brain functioning, building new neural 
networks and strengthening the previously created bonds, so that it changes the way we think and the 
quality of our thinking [14]. Experience and learning go hand in hand with psychological and 
physiological changes, essential for the adaptation to the environment. That’s why a stimulating 
environment for children's learning would be the one that encourages them to be curious, to ask 
questions, to think and find solutions. It also promotes trust, respect and open dialogue, children, who 
study and work actively, gradually learn to interconnect the socio - emotional and cognitive, physical 
and motor development [14], [15].  

Thus, a lot of researches, starting from Vygotsky [16], [17], [18], connected children’s psychological and 
physiological development with such factors and conditions as getting new experience through diverse 
activities, learning through interaction and cooperation, creating positive emotions through favourable 
friendly atmosphere based on praise, competition, encouraging independence. 

Taking into account these ideas the following pedagogical conditions of children’s social-communicative 
development have been determined and implemented by the authors of the article in the environment 
of a preschool educational institution: relying on the principles of the activity approach as the 
methodological basis; using interactive methods and involving children into interactive cooperation; 
providing case study and problem-based learning; stimulating preschoolers’ independence through 
competition and praise. 

Very significant for structuring the educational environment are principles of activity-based learning, 
which means strengthening the “external” and “internal” activity of the student. In relation to a foreign 
language, the principles of the activity approach mean an increase in the proportion of students ' speech 
activity, including the use of group and collective forms of learning. Furthermore, tasks aimed at 
mastering receptive or productive language material should simulate real communication.  

In this respect, the first such principle is communicative orientation. This principle means that the 
direction of the entire educational process is connected with the goal of forming communicative 
language skills. The selection of language material is made from these positions, as well as the process 
of language acquisition and control of learning results takes into account this principle. Besides, 
language mastering is inextricably linked to the acquisition of the culture of the country the language of 
which is studied. Therefore, activity-based language learning process also means familiarizing with its 
culture. 

There are notable benefits of using the activity approach as the methodological basis of organization of 
the social-communicative development in the system of preschool education in the context of teaching 
a foreign language to 6 year old children. The leading type of activity for preschoolers is play. Therefore, 
training organized for this age group should be all of play nature. L.A. Wenger and A.L. Wenger 
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distinguish the following types of games: 1) plot and role-playing (for the sake of the process, not the 
result), 2) didactic (for the sake of the result), 3) outdoor games (for the sake of health) [19]. 

Plot and role-playing games (RPG) help learners find themselves in a situation close to foreign language 
real communication. So RPG helps smooth a language barrier and activates preschoolers’ contact with 
each other and with the teacher. Role playing games defeat lack of self-confidence, they cultivate 
personality in a team and through a team. They create a foreign language model of real interpersonal 
communication which a child has already observed many times in his native language, as in the example 
with the games “Going shopping”, “Mothers and daughters” and “At the doctor’s”. A role playing game 
gives preschoolers evidence that the foreign language can be used as a means of communication. 

Application of didactic games can be illustrated with the example of the game “Lotto” in which a set of 
pictures on the topics the children have already learnt is offered to them. The children are divided into 
two teams and are asked in turn to name in English the things they see in the cards. They move along 
the game board making steps depending on the number of correctly named words. This game develops 
visual and visual-auditory memory. “The Lotto” can be regularly used for educational didactic purposes 
due to the variety of topics on which the visual material is organized. 

In the frames of the activity approach as the methodological basis for preschool education the word 
“activity” is understood in its literary meaning as well: physical activity must accompany intellectual 
activity, an active mind is in a sound, active, moving body. In this connection a research study carried 
out by K. Toumpaniari, S. Loyens, M. Mavilidi, and F. Paas is of great interest [20]. They assured that 
the combination of classroom based enactment gestures and physical activities with mental tasks would 
facilitate learning. They examined whether preschool children’s learning of a foreign language 
vocabulary by embodying words through task-relevant enactment gestures and physical activities would 
lead to higher learning outcomes than learning in a conventional way without gestures and physical 
activities. Their research proved that children benefited greatly from the combination of physical activity 
and gesturing with mental tasks [20]. 

There is a number of works focusing on physical activity positive effects on learning. The beneficial 
impact takes place through cognitive sphere, physiological processes and emotions.  According to 
Cohen, Otterbein and Engelkamp, enactment adds something to the memory trace of the event as well 
as makes the trace distinctive and easier to find at recall [21], [22]. Hillman and Pontifex insist on physical 
activity having a positive effect on executive functions, possibly because of an increased cerebral blood 
flow and oxygenation and increased efficiency of neuronal processes [23], [24]. Sibley points out that 
positive emotional effect will surely appear because children will acquire knowledge in a fun and playful 
manner, so they will be more positively motivated towards learning in general [25], [20].  

The authors of the article consider all the findings of the mentioned above authors extremely helpful and 
relied on them in organizing both indoor and outdoor games and activities. As for the outdoor games 
within the current research, the children were asked to perform some movements after the teacher in 
chorus repeating the corresponding remarks: “I can jump”, “I can run” and so on. Then there was a 
competition for the student who could name the teacher’s movements individually, without any 
prompting. 

Another condition contributing to preschoolers’ social communicative development and maximum 
involvement in the process of learning is using interactive methods of teaching. Recent studies prove 
that interactive methods do not only help the learner comprehend new material but memorize it for a 
longer period of time [26].  

Active and interactive approaches have a lot in common. In general, an interactive method can be 
considered a modern version of active methods. As opposed to authoritative instructing, active learning 
is focused on a closer relationship between learners and their teacher, and students are more active in 
the learning process. The main difference between the active and interactive approaches is that, in 
contrast to the active approach, interactive learning involves students’ interaction not only with the 
teacher but with each other as well. The use of interactive teaching methods ensures full participation 
of students in the learning process, students reflect on what they know and what they are thinking. 
Interactive learning focuses on students' needs, abilities, and interests. The teacher’s role in interactive 
learning is directed towards achieving the goals of students in the process of teaching.  

Through interactive activities students get new information and acquire skills and an individual task is 
transformed into a group task. Ideally, each member of the group contributes to the whole group's 
success. Among widely spread and popular interactive activities, the following are singled out: creative 
tasks; games (role-plays, imitations, development games); use of human resources (excursions, inviting 
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experts); social projects; use of new material (interactive lectures, video-audio materials, student in the 
role of a "teacher", asking questions); solving tasks (associative maps, brain storming, case analysis). 
Practice proves that using the above-mentioned interactive methods in the kindergarten and at school 
allows children not only to acquire knowledge but also develop their social and communicative skills: 
the ability to listen to peers, evaluate different points of view, participate in discussions, make joint 
decisions, develop tolerance, work in teams. 

However, psychological and methodological difficulties remain in teaching English to preschoolers. One 
of them is that sensory cognition forms the basis of their cognitive activity whereas their abstract thinking 
is not fairly developed yet [27]. Preschoolers face noticeable difficulty in learning activity when their 
thought passes from sensory perception to abstract thinking. So, it becomes important to connect the 
assimilation of abstract linguistic concepts in teaching English (speech, grammar, phonetics) with the 
figurative component of thinking. This task can be solved with case study and problem-based learning 
which will help achieve preschoolers' better development of abstract conceptual knowledge [27]. 

Studying cases and solving problems will provide context for learning, the so-called “contextualization”. 
It may seem that young learners need a native-language commentary of every activity in the classroom, 
as they don’t understand every single word due to their limited foreign language proficiency. But, 
compared to adults, young children are usually much more capable and willing to cope with the situation 
of lack of understanding, which naturally stimulates their cognition and perception of the environment. 

Children can only build up linguistic competence if they are able to make sense of the stream of foreign 
utterances. It is vital that learners are able to deduce the meaning of the linguistic input from the context 
of the classroom situation. Kersten, as well as other scholars, states that, generally, young learners do 
not have to understand exactly what the educator says, but what he or she means. Understanding the 
situation, knowing what is going on in the group, is especially important for young children’s emotional 
stability and feeling of safety within the classroom context [28]. In this respect, teachers can draw their 
students’ attention to specific words or phrases by modifying loudness, pitch or other features of the 
usual intonation patterns, they can provide additional clues to the meaning of an utterance by 
establishing an easily recognizable context for it. Successful strategies for doing this comprise the use 
of visual and audio stimuli, such as pictures, picture stories, videos, real objects and hands-on materials. 
Ideally, such a contextualization strategy enables the learner to understand the situation without having 
to rely on language at all. “Like a viewer watching an old-fashioned silent movie, a child makes sense 
of a given situation by relying entirely on the non-verbal features of the situation at hand” [29]. Coding 
the content of learning in a number of different ways, i.e. using all the possible means of explanation 
simultaneously (e.g. intonation, facial expressions and pictures), would be the most preferable. These 
means cater to different perceptory channels and learning preferences of the children. So we get 
multisensory learning [29]. Once a solid basis of language competence is established, contextual clues 
can be reduced [8].  

Teachers should make sure to highlight the learners’ success in understanding the context. They should 
create an atmosphere of friendly competition and should praise the best students. Asking preschoolers 
to reflect on how easy or difficult the activities are for them ensures children’s self-assessment. For 
instance, teachers may encourage children to estimate the difficulty of the video content by asking 
whether they liked it or not, which characters they liked and disliked and why. Praising children by giving 
them desirable nicknames, like “you are the best to understand the cartoons”, “you are the best to 
remember the words”, “you are the best to answer the teacher’s questions” will surely create the situation 
of success and motivate preschoolers for further enhancement of their skills. Emotional relationship that 
is established with educators is very important for preschoolers’ social communicative development.  

Any educator who comes into contact with children should be able to control their emotions and 
modulate them so that they can integrate into the process of building learners’ personality. Emotions 
play a dual role, can have a positive or adverse consequences. According to Goleman’s work [30], 
anxiety disrupts thought and can hinder academic performance; however, the anticipatory anxiety can 
promote motivation and commitment to prepare for testing. In fact, praise, good humor, cheerfulness 
may facilitate creative thinking in the same way, optimism can be a predictor of academic success. It is 
a brilliant teacher if he/she achieves The Pygmalion Effect in his children or "self-fulfilling prophecy", the 
meaning of which can be summarized as follows: if teachers believe that a child is more talented than it 
really is, we will deal with, even unconsciously, so different from the others, the child internalize the 
judgment and will behave accordingly, so the child will tend to become over time just like the teacher 
had imagined [31]. Emotionally involving contexts and situations contribute to making learning more 
enjoyable, and to achieving better academic performance results. 
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3 RESULTS 
Four groups (E1, E2, E3, C) of Russian preschoolers, 18 children each, were chosen to take part in the 
experiment. Each group attended a different kindergarten. Before the experiment, parents were 
informed by the school principals and teachers about the general procedure, and the permission was 
received from all the parents. The total duration of the experiment was 9 months. The chosen groups 
were randomly assigned to the conditions of the study before the start of the experiment. In group E1 
active and interactive methods were implemented. Thus, the first and the second conditions were 
realized in this group. In group E2 case study and competitive independent atmosphere were paid 
special attention to. Group E3 included those children for whom all the four conditions were provided. 
The children of group C were allocated to the control group, were no special work stimulating children’s 
social-communicative development was done. 

The ascertaining experiment was carried out in order to identify the initial level of children’s social-
communicative development. We took into account the experience of monitoring preschoolers’ level of 
native speech. Table 1 shows the criteria and indicators which were defined for assessing the level of 
social-communicative development on the basis of observation of children in preschool institutions and 
a survey of foreign language teachers.  

Table 1. Assessment Criteria. 

Criteria Indicators Methods of measuring  
linguistic correct use of lexical material Preschoolers’ correct performance of tasks with 

visual support correct use of grammar material 
phonetic awareness: phonetic 
correctness of speech and correct 
articulation 

Preschoolers’ choral reproduction of speech 
samples; 
Preschoolers’ individual reproduction of speech 
samples; 
Preschoolers’ correct performance of tasks with 
visual support 

ability to isolate words from the flow of 
speech 

communicative team-work skills; 
listening to the partner or the teacher 

Dialogue  

adequate self-assessment; 
striving for independence;  

Preschoolers’ classroom performance, manifestation 
of unprepared speech/monologue 

psycho-
pedagogical 

high level of motivation Preschoolers’ classroom performance, interviewing 
children 

optimism about learning Preschoolers’ classroom performance, interviewing 
children 

critical and abstract thinking Preschoolers’ classroom performance, interviewing 
children 

In our ascertaining experiment the children performed some tasks consisting in repetition of separate 
previously learnt words and phrases, stanzas from the rhymes in English. Particular attention was paid 
to correct pronunciation of specific English sounds. During the ascertaining experiment almost all the 
preschoolers replaced specific English sounds with Russian sounds; they needed the teacher’s constant 
prompting to repeat a poem. When asked to perform tasks with visual support (to show the pictures of 
the animals which were mentioned in the conversation in a video), some of them felt confused and shy 
and didn’t understand what to do. Participation in the dialogue (“Shopping for food”) and monologue (My 
favorite toy) was limited to four remarks. In their interviews only 33% of all kindergarteners said they 
liked English classes and would like to start learning another foreign language.  

After experimental teaching which lasted for 9 months, a formative assessment was held. It indicated 
the rise in motivation and interest in learning the English language in all the four groups, but the highest 
results were in group E3, whereas the lowest motivation was noticed in group C. 72% of preschoolers 
in group E3 claimed they were ready to start learning another foreign language. The vast majority of 
students in this group (94%) expressed their firm determination to continue mastering English. 
Performing tasks with visual support, participating in prepared and unprepared dialogues, reproducing 
poems in chorus and individually: all these tasks were best done in group E3. The length of monologues 
is also worth mentioning. The monologues about the family were the longest in groups E2 (7 remarks) 

5095



 

 

and group E3 (8 remarks) which can be explained by The Pygmalion Effect, teachers’ constant praising 
and highlighting the learners’ success.  

The formative assessment proved that teaching a foreign language to six-year-old pre-schoolers with 
the observation of the four pedagogical conditions we provided in the research boosts children’s social-
communicative development. 

4 CONCLUSIONS 
To meet the demands of the present-day society the Federal State Educational Standard of the Russian 
Federation (for Preschool Education) lists the main objectives of a preschool educational institution. 
Among them is children’s social-communicative development which implies bringing up free, active, 
informed and responsible citizens, equipped with the skills of critical thinking and loyal to the modern 
democratic community. So, the scientific interest of the authors of the article was turned to finding, 
describing, implementing and analyzing pedagogical conditions of children’s social-communicative 
development in a preschool educational institution in the context of teaching a foreign language. 

There were some facts fundamentally important for our research. Firstly, a significant component of the 
social-communicative sphere is a command of the native tongue, a native speaker competence with the 
enriched vocabulary, grammatically correct speech, and phonemic awareness. Within this frame 
teaching a foreign language to 6 year old children will only push forward their social-communicative 
development.  

Secondly, the basis of preschoolers’ cognitive activity is sensory cognition. Therefore, they face difficulty 
in learning activity demanding abstract thinking.  

Furthermore, physical activity benefits learning through cognitive sphere, physiological processes and 
emotions. This provided, praising children helps create the situation of success and motivate 
preschoolers for further enhancement of their skills.  

The study revealed that teaching foreign languages to six-year-olds expects the teacher and the 
institution to provide certain core conditions: relying on the principles of the activity approach as the 
methodological basis; using interactive methods and involving children into interactive cooperation; 
providing case study and problem-based learning; stimulating preschoolers’ independence through 
competition and praise. 
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Abstract 
The article is devoted to the study of students' ideas about the most significant components of modern 
higher education– students and teachers. Besides analyzing ideas about the subject component, a study 
was carried out of the requirements of students to the modern educational environment and the most 
important educational technologies. For this purpose, a survey of the first and third year students in the 
degree programs “Journalism” and “Publishing” was conducted at Moscow Polytechnic University. They 
were asked to name the psychological qualities of a personality that a student needs for effective 
learning; to give a psychological portrait of a modern teacher, to describe the educational environment 
necessary for productive learning. In the first direction of the study the authors analyzed the most 
significant psychological characteristics of students in the humanities degree programs of higher 
education in the reflection of students of the first and third years, as a result of which there was 
manifested the dynamics of students' ideas as participants of the educational process about the 
significant characteristics that ensure the successful development of educational programs. So in the 
answers of the third-year students, there appear some characteristics that are absent in the answers of 
the first-year students such as responsibility, hard work, purposefulness. An important part of the study 
was the study of students' expectations regarding the personal and professional qualities of teachers. 
The authors identified changes in these ideas in the process of the students’ being in the educational 
process from the first to the third years of study at an institution of higher education. For example, the 
third-year students consider the mastery of modern technologies and the use of new teaching 
technologies to be an essential characteristic of a teacher, and there are no such characteristics in the 
answers of the first-year students. When comparing the results of the survey of the students of the first 
and third years of study, there was also revealed the dynamics of the students' ideas about the essential 
requirements for the subjects of the educational process in the "student-teacher" model. Another 
parameter that became the subject of the analysis is the set of students' requirements for the modern 
educational environment, which ensures the optimal level of the organization of the educational process. 
A noticeable difference between the third-year students and the first-year students was the attention to 
the comfort of the educational environment. At the same time, a significant increase in the requirements 
for the practice-oriented component of higher education was also found. The research was carried out 
using the following methods: empirical (a questionnaire survey) – for collecting and primary processing 
of the information, theoretical (analysis, the construction of a scientific hypothesis, generalization). The 
significance of the study is associated with identifying the requirements of students of the higher 
education system to the subject-subject and subject-object parameters of higher education. The 
practical value of the research results lies in the possibility of adjusting the educational process in order 
to bring the realities of the modern educational process into line with the expectations of students and 
the requirements of modern professional education. 

Keywords: modern education, subjects of education, psychological characteristics of students, 
characteristics of teachers, educational environment. 

1 INTRODUCTION 
In today's rapidly changing world, higher education necessarily turns out to be focused on two complexly 
interrelated goals. One of them is associated with the preservation of traditions formed in the field of the 
reproduction of social, political, and economic experience. Another one is connected with the need to 
adapt, the ability to quickly respond to the demands of the time and solve new tasks - both tactical, 
designed for a limited period, and strategic, determining the development of the country in the long term. 
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The last year and a half have clearly demonstrated the ability of high-level educational institutions to 
solve their main tasks in conditions of force majeure that threaten the life and health of the population 
of our country, as well as the whole world. An in-depth and detailed analysis of the positive experience 
(as well as the study of the system's shortcomings and errors that reduce the effectiveness of the 
educational process) is possible only after the final way out from the current situation in education - 
when all the information links of this chain are brought together. In accordance with the main goals of 
education, aimed at forming a generation of well-educated professionals, the study of the actual 
reflection of students on the basic components of the educational process in a higher educational 
institution is of particular relevance at the present stage. A full-fledged analysis of the experience of 
recent years and forecasting the possibility of using the methodological, organizational and technical 
experience acquired by universities cannot be realized without studying the opinions of students on the 
subject-subject and subject-object paradigms of teaching at the university at this stage of the existence 
of educational practices of the highest level of the education system. 

2 METHODOLOGY 
The authors of this article conducted a survey of first and third year students of Moscow Polytechnic 
University in the training programmes “Journalism” and “Publishing”. The purpose of the survey was to 
identify the reflection of students on the basic components of the modern educational process in a higher 
educational institution. Students were asked to name the personal qualities of students that they need 
for effective learning, the main reference features of the portrait of a modern teacher, as well as the 
main requirements for the educational environment in which training should take place. The questions 
were given in an open form in order to minimize the risks of the formation of psychological attitudes 
asked by the questions. A total of 77 questionnaires were processed, representing all groups of 
respondents in equilibrium. The purpose of the survey was to identify the reflection of students on the 
basic components of the modern educational process. 

They were asked to name the psychological qualities of a personality that a student needs for effective 
learning; to give a psychological portrait of a modern teacher, to describe the educational environment 
necessary for productive learning. 

The research was carried out using the following methods: empirical (a questionnaire survey) – for 
collecting and primary processing of the information, theoretical (analysis, the construction of a scientific 
hypothesis, generalization). The significance of the study is associated with identifying the requirements 
of students of the higher education system to the subject-subject and subject-object parameters of 
higher education.  

The practical value of the research results lies in the possibility of adjusting the educational process in 
order to bring the realities of the modern educational process into line with the expectations of students 
and the requirements of modern professional education. 

3 RESULTS 

3.1 Problem field of the experiment 
In the modern system of higher education, the priority of forming students' competencies, which in the 
future are necessary for successful and effective activity in the chosen professional field, has been firmly 
established. A modern university sets itself tasks that go far beyond the transfer of knowledge from 
teachers to students. It “represents a special value-communicative reality in which the inflow, expansion 
and transformation of knowledge takes place”, while “the forms of the interaction between teachers and 
students – the traditional subjects of the university environment - in modern conditions are much broader 
and more diverse than the constant functions of transfer and acquisition of knowledge“ ([1]). 

The changed nature of modern knowledge also makes its own adjustments to the subject environment 
- in the modern information society, it noticeably changes the form of its existence and development. 
Modern knowledge “has a social nature: it is created, exists and is accumulated in the process of 
communication” ([2]). In a certain sense of the word, at the modern level of the development of 
communication means, with a rapid increase in information sources and expanding access of a wide 
audience to information sources, knowledge becomes “connected” – “connecting”, its inherent 
“openness”, “interactivity” and “internal diversity” ([3]). 
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The need to develop and improve in the prevailing socio-cultural reality of our time is related to all 
participants in the educational process - both students and teachers [4]. As full subjects of the 
educational process, both the former and the latter become active participants in the increment and 
development of knowledge in modern conditions. This process is not only continuous, but also involves 
both quantitative and qualitative changes in the communicative university environment. These changes 
are associated not only with methodological, infrastructural and organizational changes, but also with 
the need to take into account and accept these changes psychologically - both intellectually and 
emotionally. Both modern research and real educational practice clearly demonstrate that “cardinal 
changes and the quality of the educational process are possible only when both students and teachers 
live, change and develop in it” ([5]). 

3.2 Preliminary analysis of the survey results 
In accordance with this kind of understanding of the educational process, it is extremely important to 
have an adequate understanding of the expectations with which first-year students begin their studies, 
and those requirements for participants in the educational process that are formed among students by 
the third year. The conducted research has convincingly demonstrated the orientation of students' 
expectations towards the formation of a certain set of personal and professional qualities of higher 
school teachers. 

3.2.1 The results of the questionnaire survey among students of the training programme 
“Journalism” 

Comparing the answers of the first and third year students of the “Journalism” training programme (Table 
1), it is clearly noticeable that the requirements for the professionalism of teachers noticeably increase 
by the third year, although expectations associated with the teacher's personal qualities remain. First of 
all, among the psychological characteristics of personality, necessary for teachers, students name the 
teacher's benevolent attitude towards students, the desire to understand students and objectivity. And 
patience also appears in the responses of third-year students as an important characteristic of a teacher. 

Among the significant personality traits that provide a student with a significant learning outcome are 
hard work, perseverance, stress resistance and interest in learning (motivation). At the same time, the 
latter quality in third-year students comes to the fore, ahead of other personality characteristics. An 
important trait for effective learning both in the first year and in the third year, students consider 
communication skills. But the desire for self-development, significantly represented in the answers of 
the first year students, was no longer met in the third year. Similarly, mobility as a certain general quality 
of a person disappears from the answers of students, but at the same time purposefulness appears - 
according to third-year students, this characteristic is important for the successful acquisition of 
professional education. 

The characteristics of the educational environment, obtained in the responses of journalist students, are 
quite in line with expectations. At the same time, the answers related to the availability of modern 
equipment are approximately the same quantitatively among first and third year students, but 
expectations from the practical component of education are growing. The requirements for providing 
convenient conditions for the educational process are even more apparent - in the answers of the third 
year students they are expressed not only quantitatively (by increasing the percentage), but also 
qualitatively - by describing what is necessary (a dining room, a library, a classroom). 
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Table 1. Results of questioning 1st and 3rd year students of the training programme “Journalism”. 

Student’s 
characteristics 

Teacher’s 
characteristics 

Characteristics of the 
educational environment, 

programs 
Content characteristics, 

interactions 

1 year 3 year 1 year 3 year 1 year 3 year 1 year 3 year 

Interest (motivation) Striving to understand 
students Modern technological support 

Ability to work with 
information / find 

information 
32% 45% 32% 32% 37% 32% 9% 9% 

Patience, hard work, 
perseverance Kindness, loyalty Focus on practical results Variety of forms of 

educational activities 
27% 22,5% 28% 32% 28% 41%* 0% 14%** 

Stress resistance Equity Modern equipment Additional forms of 
education, new courses 

18% 18% 28% 0% 18% 90%*** 0% 14% 
Self-development Objectivity Friendly atmosphere  
18% 0% 28% 23% 14% 0%   
Ability to rationally 

organize time 
Ability to give material in 

an interesting way   

14% 0% 37% 37%     
Sociability Ability to catch interest   

14% 14% 0% 41%     
Mobility Enthusiasm for the 

subject   

14% 0% 0% 37%     
Purposefulness Application of modern 

technologies   

0% 18% 0% 41%     
Time-management 

skills Patience   

0% 9% 0% 14%     
Hard work Responsibility   

0% 14% 0% 14%     
Responsibility Knowledge of modern 

trends among the youth   

0% 9% 0% 18%     
*Detailing: practical orientation of training, contacts with a professional environment, professional means in training in a specialty. 
**Detailing: the formation of new content with a way out of the standard learning framework - participation in new projects, 
lectures by professionals, well-written programs. 
***Equipped auditorium - 46%, canteen - 32%, availability of necessary books in the library - 32%. 

3.2.2 The results of the questionnaire survey of students of the training programme “Publishing” 
As it can be clearly seen from the table (Table 2), students of this training programme have an even 
more prominent difference in the answers of first and third year students. So, for example, there grows 
students’ awareness of the importance of the their motivation and responsibility, their interest in getting 
education. The growth of responses indicating hard work and perseverance as factors of effective study 
is indicative. In the answers of third-year students, such qualities appear that are not called by first year 
students - communication skills, stress resistance, the ability to change quickly. 

Requirements for the educational environment and educational content of publisher-students, as well 
as journalist- students, are increasing and becoming more specific. The practical aspects of education 
come to the fore - students want to master the practical aspects of the profession to a greater extent, to 
get acquainted with the modern aspects of their chosen professional activity. At the same time, 
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expectations of a comfortable environment for obtaining education are also determined - the availability 
of a good canteen, access to information resources. 

Table 2. Results of questioning 1st and 3rd year students of the training programme “Publishing”. 

Student’s 
characteristics 

Teacher’s 
characteristics 

Characteristics of the 
educational environment, 

programs 
Content characteristics, 

interactions 

1 year 3 year 1 year 3 year 1 year 3 year 1 year 3 year 

Interest (motivation) Striving to understand 
students Modern technological support 

Ability to work with 
information / find 

information 
14% 35% 16% 35% 24% 10% 8% 5% 
Patience, hard work, 

perseverance Kindness, loyalty Focus on practical results Variety of forms of 
educational activities 

18% 45% 0% 35% 8% 65%* 8% 50%** 
Stress resistance Equity Modern equipment  
0% 10% 0% 30% 8%*** 65%****   
Ability to rationally 

organize time 
Ability to give material in 

an interesting way   

14% 10% 8% 20%     
Sociability Ability to catch interest   

0% 30% 32% 10%     
Mobility Enthusiasm for the 

subject   

0% 10% 8% 35%     

Purposefulness Application of modern 
technologies   

9% 0% 0% 25%     
Time-management 

skills 
Condescension, kindness   

8% 25% 16% 10%     
Hard work Responsibility   

32% 45%***** 0% 10%     
Responsibility    

8% 35%       
*****Increase in the portion of practical training - 25%, familiarity with the process of future work - 20%, study of current trends 
- 20%. 
**Variety of forms of education - 35%, enhancing the creativity of the 3rd year - 15%. 
***Comfortable furniture, access to libraries. 
****Convenience of the environment - 25%, canteen - 15%, heating - 15%, information support - 10%. 
*****Diligence - 25%, perseverance - 20%. 

3.3 System analysis of survey results 
A significant part of the students' answers allows us to highlight the main trends that represent the 
directions of students' reflection on the issues of effective education. There are quite indicative highly 
unified answers, while the survey was carried out methodically verified - in the process of answering 
questions, students did not have an opportunity to discuss their answers and exchange opinions during 
the survey. Thus, the objectivity of the results obtained, necessary for the study, was achieved. 

In addition to the answers presented in significant quantitative values, single answers (1-2 people) were 
given according to the characteristics of the subjects of education. So, among the answers of the first-
year journalists, the student's ability to fulfill the formal requirements of the teacher was named, while 
exactingness was named as an important quality of the teacher. Among the third-year students of the 
training programme “Journalism”, single answers were received according to the criteria – “criticality”, 
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“firmness of convictions”, erudition, initiative as qualities necessary for a student to learn effectively. 
First-year students of the "Publishing" training programme gave isolated answers on the peculiarities of 
the educational environment of this university (abolition of the modular system, convenient location of 
buildings) and on the qualities of the student (availability of ingenuity and ability to concentrate). By third-
year publisher-students among single answers there were met: optimism, courage, initiative, knowledge 
of languages, the ability to prioritize, a creative approach - as the qualities of a student. According to the 
qualities of the teacher, among the single answers of the publisher-students of the third year, sensitivity 
and a sense of humor were indicated. 

In general, the survey showed that students see the educational process as quite traditionally, innovative 
proposals were rare and mainly related to computer technology and access to information resources. In 
the answers of the students of the publishing training programme of the first year, among the named 
personal characteristics of the student, the positions associated with volitional manifestations are 
significantly fewer than among the journalists of the same year of study. However, in the third year in 
the responses of students-publishers, the share of the named personal qualities associated with the 
manifestation of will increases significantly. 

Comparing the answers of the first and third-year students of the training programme “Journalism” it is 
clearly noticeable that in the answers of the third-year students (22.5%), among the named personal 
qualities, there is often “perseverance”, which is absent in the first-year students. Among the answers 
of the first-year students of the “publishing” training programme, “striving for self-development” was 
named as a significant personal quality (8%). While in the answers of the third-year students there is no 
such quality, but at the same time the quality of “stress resistance” appears. 

In the questions that relate to the image of the teacher, it is noticeably revealed that the students of the 
publishing training programme in the answers of the first year of study named professional qualities, and 
in the answers of the third year - personal qualities. For journalist students there is the opposite situation 
- the severity of the requirements for the teacher's personal qualities, noticeably decreases in the third 
year, but at the same time the requirements for the expression of the teacher's professional qualities 
increase. 

According to the characteristics of the educational environment, most of the students' answers were 
related to the comfort of the living environment, many of the answers indicated the presence of 
comfortable classrooms, libraries, canteens. In the third year, students of both areas of training show 
an interest in the practical component of education (conducting practices, interaction with employers, 
master classes, lectures by professional speakers), which indicates a desire to form a professional 
identity. 

4 CONCLUSIONS  
Among the main conclusions of the study, it is necessary to name, first of all, the predominance of 
subjective factors of education, which indicates the preservation and even an increase in the role of 
student-teacher communication. The use of new technological solutions in higher education, the 
introduction of information technologies have not changed the basic priorities that are significant for 
obtaining higher education. 

High requirements for the personal and professional qualities of the teacher are invariably present in the 
reflection of students. At the same time, the students' answers demonstrate the desire for objectivity in 
characterizing the significant factors of the educational process. The requirements that students put 
forward in their self-reflection are no less voluminous than the requirements for the teaching 
environment. 

The conducted research unambiguously demonstrates the high potential inherent in the reflection and 
self-reflection of the modern student, which allows planning the continuation and development of 
research in this direction. 
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DEVELOPING STUDENTS’ EFL SPEAKING CONFIDENCE AND 
FLUENCY IN REMOTE LEARNING 

L. Vardanyan 
American University of Armenia, Master of Arts in Teaching English as a Foreign Language 

Program (ARMENIA) 

Abstract 
With the outbreak of COVID-19 throughout the world, education swiftly transferred to videoconferencing 
(VC) mode and attracted significant interest for research purposes. The following research study aims 
at investigating how speaking confidence is developed via online learning platform. The study also aims 
at scrutinizing the types of speaking activities that help to improve speaking fluency in online mode. To 
accomplish the mentioned aims, the study followed a mixed-method research approach and was 
implemented in the frames of a special speaking course held via Zoom VC platform at the American 
University of Armenia Open Education Program. The researcher observed the lessons, analyzed the 
course syllabus and conducted a semi-structured interview with the teacher in order to gain an insight 
into how speaking skills are developed online. In order to identify progress in students’ speaking fluency, 
the researcher used JASP statistical software to measure the difference in students’ speaking test 
performance before and after the course. The research findings suggest that speaking confidence and 
fluency can be facilitated with the help of temporary scaffolding, multiple modes of VC communication 
features (e.g. breakout rooms) as well as task-based activities which are student-centered, 
communicative and meticulously staged.  

Keywords: Remote learning, videoconferencing, speaking skills, fluency, speaking confidence. 

1 INTRODUCTION 
With the outbreak of COVID-19 pandemic, teaching and learning English as a Foreign Language (EFL) 
has immediately shifted from the traditional face-to-face mode to videoconferencing-based (VC) 
lessons. Videoconferencing-based instruction, which takes place through a computer-mediated 
software or a web-based platform, connects teachers and learners from distant areas in a synchronous 
computer-mediated communication [1], [2], [3].  VC platform named Zoom has been found an 
advantageous VC platform for the online synchronous learning as it offers a number of features such as 
breakout rooms, chat boxes for private and group written communication, screen sharing, document 
sharing as well as a whiteboard, shared painting opportunities for the students and teachers [4]. This 
has become a major educational trend throughout the globe thus has attracted a significant attention for 
research inquiries. 

From the educational perspective, VC can be abundant with both opportunities and limitations for 
students’ interaction [1]. It has been suggested that VC helps to develop speaking skills in foreign 
language learning [5], [6], [7], [8], [9]. The above mentioned research studies display the same findings 
highlighting the significance that the Communicative Language Teaching (CLT) activities (storytelling, 
dialogue, discussion, presentations, etc.) applied during VC lessons helped the research participants to 
improve their fluency and accuracy of speech as well as pronunciation and, in some cases, vocabulary 
knowledge. Furthermore, a research study conducted by Hampel found that in a VC medium, student-
centered tasks and activities specially designed for VC lessons were beneficial for the students’ 
speaking skills [10]. Accordingly, student-centered activities in VC make the students become 
autonomous learners and take responsibility for their performance during the lesson. Also, the multiple 
modes of interaction (student-to-student, student-to-teacher and teacher-to-students) are likely to 
facilitate the negotiation of meaning among the learners.  Consequently, it is important for the teacher 
to carefully adapt and develop the learning materials for the online medium and apply different modes 
of communication happening during the lesson. 

On the other hand, VC mode is likely to be detrimental to the development of students’ speaking skills 
[1], [11], [12], [13], [19].  Besides the technical glitches and malfunctions, teacher-dominated lessons 
and teacher monologue are among the most unavoidable drawbacks that happen during VC lessons as 
they limit students’ speaking opportunities [2], [6], [11], [14], [15]. Another potential downside in VC 
lessons might occur when a student in a pair or group work does not interact or possess a high command 
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of the target language [1], [11], [12], [13]. These can cause speaking anxiety and decrease the 
motivation to speak among the peers. Consequently, the aforementioned findings lead to reconsidering 
the teacher’s role in VC classroom and teachers’ pedagogical skills while teaching speaking through VC 
mode.  

Meanwhile, the role of confidence in developing speaking fluency in VC mode stays unanswered. At the 
same time, the types of speaking activities that can work best in VC mode in order to boost speaking 
confidence and fluency require further research. Therefore, the following case study focuses on the 
types of activities that are applied in EFL speaking VC lesson as well as how speaking fluency and 
confidence are developed. The research questions of the current study are as follows: 

1 How are speaking confidence and fluency developed during VC lessons? 
2 What types of activities are used to develop speaking fluency in VC lessons?  

2 METHODOLOGY 

2.1 Context 
The following case study was implemented at the American University of Armenia (AUA) Open 
Education Program in the frames of “Advanced Speaking English” course. The course followed a pre-
designed syllabus which comprised an array of task-based activities and speaking exercises from 
Language Leader Advanced course book [16].  

The course aimed at developing EFL speaking confidence and fluency among the learners. The 
speaking course was designed for thirty hours of instruction which comprised 15 lessons overall. The 
classes were managed remotely via Zoom VC platform for three times a week and two hours per 
session. No speaking tests and assessment methods were applied throughout the course except for the 
placement speaking interview.  

2.2 Participants 
The participants of the study were selected based on non-probability convenience sampling method. 
The participants were the teacher and the learners from the “Advanced Speaking English” course. 
Overall, ten learners were enrolled in the course. They were young adults and adults with proficiency 
level of English ranging from Upper-Intermediate to Advanced. 

2.3 Instruments 
The study followed a mixed-method research approach with the sequential Qual+Quan strands. Equal 
weight was given to both qualitative and quantitative strands in order to answer the research questions. 
The data were collected separately with the help of lesson observations, interview, survey and post-
course speaking test.  

Observations were carried out five times throughout the course with a pre-designed checklist in order to 
gain insights into how speaking confidence and fluency are developed during Zoom lessons. An 
interview was held with the teacher in order to understand the course goals, design and speaking 
activities as well as the teacher’s perspective on teaching speaking skills via VC sessions. An online 
survey was distributed to the learners at the end of the course to collect data on their perspectives of 
the VC course as well as the speaking activities done during the course. The survey encompassed 
overall eight questions whereby the learners had to rank their satisfaction with the course speaking 
activities done, opportunities and limitations of speaking in VC lessons, their confidence in speaking 
English after the course. The students were also asked to rank the effectiveness of the list of activities 
done throughout the course and VC features that had an influence on their speaking confidence (such 
as breakout rooms, chat window, screen sharing, etc.). The results of the survey were analyzed and 
reported anonymously. Additionally, a post-course speaking test was carried out with the seven learners 
of the course who had taken a placement speaking interview at the beginning of the course. This post-
course speaking interview aimed at finding out if there was a significant difference in regards to fluency 
that the students had to improve in the frames of the speaking course. Therefore, a paired t-test was 
conducted via JASP Statistical tool in order to measure the significant difference between the results of 
the placement test and post-course test. The speaking tests were assessed by the researcher and a 
professionally qualified International English Language Testing System (IELTS) speaking examiner in 
order to guarantee valid and reliable scores. Inter-rater reliability issues were taken into consideration.  
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3 RESULTS 
Within the frameworks of the current research project it was found that the multiple features of VC (main 
room and breakout rooms) that the teacher used during the VC lessons helped the learners to speak 
freely and confidently. The videoconferencing main room as well as the breakout rooms created 
opportunities for the students to establish authentic communication and speak without any ambient 
disturbance. In fact, these features allow to diversify the types of communication happening in the class 
(teacher-to-student, teacher-to-students, students-to-students, and student-to-student) and keep the 
lesson flow interactive.  Particularly, both the teacher and the students found the breakout rooms 
opportune for speaking skills since it helped to make the tasks more interesting. Nearly all the students 
of the current research project commented regarding the effectiveness of the breakout rooms for their 
speaking confidence (Fig. 1). Therefore, these findings imply that the VC main room and the breakout 
rooms are opportune pedagogical tools which help the teacher to diversify the types of speaking 
happening throughout the lessons and, as for the learners, to speak freely and feel more confident about 
their speech.   

 
Fig. 1 Students’ rankings 

Furthermore, scaffolding plays a much greater role in VC speaking lessons. As it was observed, the 
teacher helped the students to get engaged in the speaking task by modeling examples, providing a 
background or by sharing a personal anecdote. This finding is in line with Lim & Pyun’s (2016) 
recommendation that the teacher’s role is to guide and facilitate the interaction happening in VC lessons 
[17]. Also, as Hammond & Gibbons (2005) explain, during temporary scaffolding, the teacher gradually 
diminishes the help to the students, so that they develop a sense of autonomy in learning (p. 10) [18]. 
The results of the current study indicated that in order to become more autonomous and confident EFL 
speakers, the students were sent to the breakout rooms to manage their speaking on their own. 
Scaffolding was applied only when the students felt confused or mixed up. This finding underlines the 
importance of balanced scaffolding skills so that the teacher helps the students to become confident 
speakers. Temporary scaffolding in VC lessons maintains students’ speaking motivation and 
confidence, meanwhile the teacher needs to use it reasonably to encourage students’ autonomous 
learning as well. 
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The results of the statistical analysis indicated a significant progress among the students’ speaking 
fluency, vocabulary, content and overall grade before taking the course and after completing it. The 
students’ overall grade difference between the placement speaking test and the post-course speaking 
test suggest that there was a marked progression in students’ oral production (p = 0.001). Hence, it can 
be implied that the course objective was successfully achieved. Meanwhile, speaking fluency showed a 
small difference (p = 0.045). In contrast, vocabulary and content underwent significant changes among 
the students (p = 0.004 and p = 0.007 respectively). These results lead to the assumption that the 
students somewhat enriched their vocabulary knowledge and learnt to better transfer meaning orally. At 
the same time, they managed to slightly improve their fluency of speech in the short span of the course 
(Tables 1,2).  

Table 1. Pre and Post-Course Difference 

Paired Samples T-Test 
Measure 1  Measure 2 t  df  p  

Post overall  -  Pre overall  -3.724   6   0.010   

Note.  Student's t-test. 

Table 2. Pre and Post-Course Difference 

Measure 1 Measure 2 t df p 

Post flu  - Pre fluency -2.521 6 0.045 

Post grammar  - Pre Gramm -2.121 6 0.078 

Post vocab  - Pre vocab -4.599 6 0.004 

Post content  - Pre content -3.970 6 0.007 

Post pronun  - Pre pronun 0.225 6 0.829 
Note.  Student's t-test. 

The results of the observations and the interview revealed that CLT task-based activities and role-plays 
helped the learners practice speaking fluency and improve speaking confidence in VC lessons. Task-
based activities and role-plays that target fluency and confidence can be easily transferred and adapted 
to the VC mode in case they do not require any physical space to be managed. Such activities helped 
to increase the students’ talking time and diminish the teacher’s talking time during VC lessons. This 
finding slightly differs from Clarke’s (2015) and Hampel & Sticklers’ (2012) suggestion regarding the 
possible threat that teacher dominance and monologue can have on students’ interaction in VC lessons 
[14], [15]. The finding of the current research might be viewed as an exceptional case that the above 
mentioned suggestions by Clarke and Hampel & Sticklers indicate. In fact, the current research showed 
that teacher dominance in VC lessons can be avoided by diversifying the communication types in the 
classroom (pair work, group work, etc.) and by selecting activities based on the students’ interest. 

An important finding that the interview with the teacher and the observations also revealed was that VC 
speaking activities need to be personalized in order to attract students’ interest. Firstly, personalized 
activities which relate to the students’ experiences and interests keep the students motivated to speak 
throughout the lessons. This finding coincides with the one suggested by Hampel (2006) according to 
which VC lessons that encompass student-centered activities positively influence their oral skills [10]. 
Importantly, all the students agreed that the VC speaking course helped them increase their speaking 
self-confidence. Furthermore, the students felt very satisfied with the course speaking activities as they 
considered the course activities mostly effective in the survey (Fig. 2, 3). These results suggest that, 
overall, the course activities contributed to their speaking practice throughout the course. A similar 
finding was noticed in Vurdien’s (2019) research study whereby the task-based activities done on Zoom 
made the learners feel engaged in the class and speak freely [13].  
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Fig. 2 Students’ rankings 

 
Fig. 3 Students’ rankings 

Last but not the least, the research also found that the teacher needs to meticulously plan and stage the 
VC speaking activities. When teaching speaking confidence and fluency in VC mode, the teacher needs 
to meticulously plan each stage of the lesson in order to develop a specific speaking function among 
the students such as transactional, interaction and performance. While the interactional and 
transactional functions of the language help the speaker to engage in social contexts and information 
transfer between one or more people respectively, the performance function of the language appears 
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as a talk delivered to an audience (for example, a speech, a presentation or a public talk) [19], [20]. 
Obviously, each of the mentioned functions of language requires specific style and structure of speech. 
The VC lesson, which elicits the mentioned functions of the speech from the students, enables them to 
practice authentic language. Simultaneously, each of the mentioned stages enables the learner to gain 
confidence in either of spoken language functions. This result is similar to Loranc-Paszylk’s (2015) 
research study result whereby students’ speaking self-confidence can be facilitated with the help of a 
well-staged lesson plan and carefully designed activities which focus on meaning transfer [21]. 

4 CONCLUSION 
The following case study aimed at investigating how speaking confidence and fluency are developed in 
VC lessons as well as the types of speaking activities used during remote learning. The research study 
revealed that in order to develop speaking confidence and fluency in VC mode, it is important for the 
teacher to carefully plan and adapt student-centered CLT task-based activities, use temporary 
scaffolding during the VC lessons and integrate multiple modes of communication features that the VC 
platform offers. Particularly, it was found that the breakout rooms that Zoom VC platform offers helps to 
diversity the communication happening in the classroom and to make the tasks more interesting. 
Diversifying the communication types in the classroom is essential in order to enable the students to 
practice different functions of the authentic spoken language.  
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TEACHERS’ ANALYSIS OF A STUDENT QUESTIONNAIRE ON 
DIGITAL TECHNOLOGY IN SECONDARY MATH EDUCATION 

M. Utterberg Modén, M. Tallvid, J. Lundin, B. Lindström 
University of Gothenburg (SWEDEN) 

Abstract 
In a two-year research project on the use of digital textbooks in mathematics education the participating 
16 teachers decided to conduct a survey to provide information about their students’ experiences. The 
questionnaire was completed by 599 students. Teachers’ discussions and their analysis of the 
questionnaire were at the forefront and a basis for our analysis. In many aspects, teachers and students 
had different views on how students experienced their mathematical work with technology. In teachers’ 
discussions of solutions, we observed that they want their students to become more aware of when in 
their learning process technology can support their achievements and that students act accordingly. 
Further, students’ awareness of their learning improvements should be emphasised in interpersonal 
relations in the classroom, in addition to automated correction and presentation of results. The teachers 
also expressed that they themselves need more knowledge (preferably evidence-based) to be able to 
decide when and how digital technologies, as part of a variety of learning resources, should be used in 
the classroom. 

Keywords: Mathematics education, secondary school, student, questionnaire, digital technology. 

1 BACKGROUND 
It is well known that effects of technology on students’ learning depend on how the technology is 
integrated in teaching and learning activities, rather than the technology itself (Swedish Institute for 
Educational Research, 2017). Positive effects are shown when pedagogical factors are supported, 
otherwise technology can even make learning worse (Genlott & Grönlund, 2016). Equally important is 
the relation between teachers approaches to instruction and their students’ approaches to learning. 
Teachers adapt their way of teaching to what they think will motivate students and facilitate learning 
(Trigwell & Prosser, 2004). This means that teachers are motivated to adopt technologies they believe 
engage and support their students’ work (Ertmer et al., 2012). This prompt the question of how students 
themselves perceive the use of technology for learning, but also how teachers could close any gaps 
between their and their students’ perceptions of a supportive learning environment. Students’ 
perceptions have been found to be a powerful predictor for motivation and their learning outcomes, 
however, there are variations in their experiences which are yet to be fully understood (Hammer et 
al.,2021; Howard et al., 2016). 

2 METHODOLOGY 
In a two-year research project on the use of digital textbooks in mathematics education the participating 
16 teachers decided to conduct a survey to provide information about their students’ experiences. The 
project took place before and during the Covid pandemic, meaning that instruction was conducted both 
in classrooms and as well as distance education with various digital resources. The questionnaire was 
designed in collaboration with researchers and was completed by 599 students during class time. 
Questions were designed to a yes/no format to ask the students to agree or disagree on propositions. 
The design of the questionnaire was informed by Triple E Framework and included three categories that 
is suggested to affect the benefit of technology on students’ learning (Kolb, 2017). First, engagement in 
learning goals. This category addresses if the digital technology engages students actively in the 
content. Second, enhancement of learning goals. Here, focus is if technology is doing anything different 
than methods without technology. Finally, extension of learning goals. This category concerns if learning 
through technology is extended outside the classroom. 

The result of the questionnaire constituted a basis for a workshop in which the teachers in focus-group 
discussions made an analysis of their students’ answers. This was followed by discussions among the 
teachers to find solutions for closing the gap between their and the students’ perceptions on technology 
for doing mathematics. In this study, the result of the questionnaire remains in the background. In this 
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way, teachers’ discussions and their analysis of the questionnaire were at the forefront and a basis for 
our analysis. Figure 1-3 show student’ answers and the bar charts that were provided to the teachers 
during the workshop. The teachers were divided in three groups and worked with the analysis for about 
90 minutes. The discussions were videorecorded for analysis of the data by the researchers.  

The first category of tasks in the questionnaire addresses students’ engagement and focuses on 
technology as a way not just to capture students’ interest generally, but if technology engage them in 
the mathematical content (Fig. 1).  

 
Figure 1. Questionnaire items on Engagement expressed as % of the sample (N = 599). 

The second category addresses enhanced learning and focuses on opportunities provided by 
technology not easily created with instruction based on paper textbooks (Fig. 2). 

 
Figure 2. Questionnaire items on Enhancement expressed as % of the sample (N = 599). 

The third category addresses students’ extended learning and focuses on technology as a way to make 
real-world connections outside the classroom (Fig. 3). 
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Figure 3. Questionnaire items on Extension expressed as % of the sample (N = 599). 

3 RESULTS 
In teachers’ analysis, we observed that many of the students’ answers surprised them, i.e., teachers' 
perceptions did not match their students’ perceptions. The teachers had expected that digital technology 
in the classroom would clearly improve student engagement, but this was not the case according to the 
questionnaire. The teachers viewed student answers as a reflection on their instruction and integration 
of technology. Thus, the teachers thought about whether they have succeeded to work with technology 
in a favourable way for students learning, which seemed not be the case according to the questionnaire. 
On the other hand, they stressed that it must not be the way that more “yes” in the bar charts have to 
be a desirable outcome. The teachers expressed that students who did not report benefits of working 
with technology could also illustrate that their teaching with paper and pen is perceived as quality 
instruction. They said that they are reluctant to use technology in teaching and learning situations they 
believe are not supported by technology and, in these situations, they rather rely on established methods 
mostly based on the paper textbook. Another discussed reason that may affected students’ answers 
were the Covid pandemic that forced teachers and student to distance education, which required the 
students to work at home without their peers and teacher, leading to that students had to take greater 
personal responsibility.  

The teachers had expected their students to report a more positive view of doing mathematics with 
technology, but the students did not. The teachers’ experiences were that many students find it 
stimulating to work with the computer. A reason put forward by the teachers was that the students think 
it's stimulating, but they do not think it's optimal to work with technology when doing mathematics. As a 
teacher said: "They may perceive they are learning more with the [paper] book, but at the same time 
they think it is more fun to work with the computer". Another reason discussed by the teachers was that 
maybe students connect learning to grades. They may have gained better knowledge, but this was not 
enough for a higher grade.  

The teachers discussed the importance of feedback to students. They agreed that their students 
appreciated the self-correction of tasks and instant feedback of their results that were provided by 
technology. As a teacher expressed: “To get this feeling, that they have learned something, they have 
to get a confirmation.” In addition, the teachers said that it is important for many students to show their 
correctly completed tasks for the teacher. A teacher can give another kind of confirmation. They can 
show interest in their learning progress and make learning contextual. Teachers also give feedback on 
students’ learning in a long-term perspective, rather than the technology that seemed to pushed students 
towards task completion and a short-term perspective. The teachers argued that theses reasons may 
have affected students’ answers showing a perceived lack of improved learning with technology, 
reinforced by distanced education due to the pandemic. A teacher concluded that: “A computer cannot 
replace human interaction”.  

Many students reported benefits from video clips, presentation of task solutions and that they needed 
less help from a teacher when doing mathematics with technology. These results were problematised 
by the teachers during the discussion. It may sound good that students need less help but, according to 
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the teachers, it is not obviously positive. Students may think they have a better mathematical 
understanding than they actually have. According to the teachers, students have used video clips, task 
solutions and correct answers that were provided by technology, and obviously they did not need as 
much help from the teacher. However, the teachers found that students often tried to bypass the system 
with the intention to move on in a fast pace and get the right answer. An answer key in a paper textbook 
can also provide correct answers to students, but technology additionally presented tasks solutions that 
show accurate mathematical methods to solve a specific task. The teachers agreed on the risk that 
students learn to use a method without understanding. The teachers experienced indications of students 
focused on correct answers, also described above. There is a risk that students equate correct answers 
in a fast pace with good work leading to increased learning. However, teachers make assessments of 
students’ knowledge in a wider perspective and students can then get a feeling that technology does 
not support their learning, which may be reflected in the questionnaire. A teacher commented: “Less 
help is not a positive thing then. I appreciate when the students ask, of course, so that you get this 
dialogue with the students. Then they must at the same time formulate a question and use the right 
concept to make themselves understood mathematically. Then you also have the opportunity to ask 
further questions and ask more questions to the student”.  

The survey results paid teachers’ attention to the need of more elaborate feedback to students doing 
mathematics with technology. They realized they should give feedback to the students not just on their 
improvements generally, but also on different mathematical abilities. To do so, the teachers meant that 
they must be very clear to the students what skills and abilities they are practicing in a specific situation. 
That also mean that the teachers must increase their awareness of how and when digital technology 
support students mathematical learning. Make students aware of the different abilities and how they can 
improve them with digital tools. A teacher expressed this as: “As it is now, at least in my view, I have let 
them adrift and just let them carry on with their work”. Another teacher provided a concrete example of 
how this could be achieved in a dialogue with a student: “So for example, this is a pretty complex task, 
so you need to write down the steps in a separate notebook to be able clarify what you do. This is how 
you practice reasoning and problem-solving”. 

In teachers’ discussions of solutions, we observed that they want their students to become more aware 
of when in their learning process technology can support their achievements and that students act 
accordingly. Further, students’ awareness of their learning improvements should be emphasised in 
interpersonal relations in the classroom, in addition to automated correction and presentations of results. 
The teachers also expressed that they themselves need more knowledge (preferably evidence-based) 
to be able to decide when and how digital technologies, as part of a variety of learning resources, should 
be used in the classroom. 

4 DISCUSSION 
In many aspects, teachers and students had different views on how students experienced their 
mathematical work with technology. Technology as a tool to engage students cannot be taken for 
granted (Howard et al., 2016), which was as well shown in the questionnaire results in this study. The 
teachers reflected on several pedagogical aspects that need to be considered if the technology should 
be integrated in a way that would satisfy both teachers and students. The results show that technology 
that is introduced in the classroom must be well integrated, which is well known and described in 
literature (Swedish Institute for Educational Research, 2017; Utterberg et al., 2021). The result also 
shows that formative feedback to students on their ongoing mathematical work with technology is 
important for learning and their awareness on learned skills and abilities, which is in line with Agélii 
Genlott & Grönlund (2016). Additionally, the result in this study shows the importance of communicating 
pedagogical ideas to the students. The students (and teachers) benefit from the knowledge of when and 
how technology should be used in relation to different mathematical skills and abilities. However, 
knowledge only is not sufficient. Students must act accordingly with a focus on pre-defined learning 
goals. 
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EXAMINATION OF VOCATIONAL CHOICES AND PROFESSIONAL 
GOALS AMONG TEACHER TRAINING STUDENTS 

Erzsébet Szentes 
Sapientia Hungarian University of Transylvania (ROMANIA) 

Abstract  
Higher education is a significant stage of career socialization and professional development. Current 
presentation focuses on this period, through the results of a survey conducted among students of 
Sapientia Hungarian University of Transylvania Teacher Training Institute. These youngsters already 
chose a university training (Bachelor's degree) and decided that in addition to obtaining their university 
degree qualification, they also want to acquire the skills and didactic competencies needed to practice 
teaching.  

The measuring tool of the research was a self-edited questionnaire. First-year teacher training students 
took part in the research, from various fields of study, such as human sciences, technology and 
agriculture. Our aim was to examine the experiences and views related to teaching and teaching 
careers, as well as the current opinions regarding future professional career, choosing the teaching 
profession (who considers the teaching profession important, who would like to choose the teaching 
profession). The results can be put to good use in both teacher training and further research. 

Keywords: professional development, teacher training, teaching, teaching career. 

1 INTRODUCTION  
There are a multitude of approaches to career choice in the literature. The classical theories of vocational 
socialization interpret this process as always a compromise between internal and external factors (for 
example, between the individual's interests, skills, values and prestige of the profession, the situation 
on the labor market) and often treat it as an irreversible process. However, according to theories that 
emphasize development, interpret vocational socialization as the individuals’ identification with the 
profession, the central concept of which is self-definition. The professional development, as well as the 
development of self-definition is described as a result of the interaction between personal and socio-
cultural factors, it is a synthesis rather than compromise [1].  

Vocational development covers all the aspects of development that are related to work. Super stresses 
that this can be defined, just as the process of growth and learning, which includes every moment of 
vocational behaviour, the progressive change and growth of the individual's abilities and inclinations, 
and the continuous application of vocational behaviour repertoire. Thus, career search and vocational 
development are part of the personality development ([1], [2]). 

The time spent in higher education, is a decisive period for professional socialization. During college 
years future professionals not only learn a profession, form a relationship with the theory and practice 
of the profession by getting into contact with the professional community and practicing the profession, 
but all these will be integrated into the students’ identity, their self-definition changes, they create a self-
image in which the central element is their projected career-image. Learning is an important part of the 
professional socialization guided by values and prepares students for the profession, transfers 
knowledge and aids them in becoming ready to begin work [3]. This is a very intensive development 
phase of the professional socialization process, in addition to acquiring knowledge, developing skills 
and building professional competence, young people are very active in planning their careers and career 
goals. 

In terms of professional development, based on the model of Donald Super [1], young people at the age 
of 15 to 24 are in a state of discovery. In the stage of discovery everyone must face several professional 
development tasks. For example, general professional goals and preferences have to be determined, 
concerns, interests and value judgments need to be clarified on a certain level. In addition, the current 
and future context must be recognized, alternatives should be considered, information should be 
gathered regarding preferred professions and profession groups, the reality content of the trade 
preference should be examined, and plans should be made for its implementation, taking into account 
the fact that unforeseen events can change the objectives. 
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The social expectations regarding the role and task of the teacher, the behavioral patterns and 
competencies, changed significantly. The importance of teachers’ personality and the example set by 
them, the way they participate in the educational process and how they affect students, as well as 
learning and cognitive processes, comes to the fore in the teaching-learning process. In the course of 
the socio-cultural transformations of recent years, the work of teachers is increasingly considered to be 
an auxiliary profession, a work promoting education, also teachers are expected to play a supporting 
and helping role [4]. In the pedagogical work, beside the adequate professional and methodological 
preparedness, it is also important to have an assertive behavior, effective communication, problem-
solving and decision-making skills, and the use of appropriate, positive humor. These make it possible 
to establish and maintain good cooperation, create discipline and a good working atmosphere, as well 
as a trusting teacher-student relationship in school. [5]. 

The school must take part in the career socialization of students, in the orientation process. One of the 
goals of education is to prepare students for vocational choices [6]. Nowadays, an important challenge 
of teachers’ work is actively participating in the process of students' career socialization, and supporting 
the development of their vocational maturity. In order to effectively support students, the theoretical and 
methodological foundations of vocational guidance must also be mastered during teacher training. 

One of the basic tasks of our Teacher Training Institute is to effectively serve the personal development 
of students by introducing them to the new pedagogical concepts and procedures. We conduct 
researches (measurements) among teacher candidates with the aim of using the obtained results across 
all areas of specialization in teacher training. 

2 METHODOLOGY 
The research was carried out among the first-year teacher training students of Sapientia University, 
Faculty of Târgu Mureş and Cluj-Napoca, using a self-designed questionnaire. The research sample: 
first-year teacher training students (N = 147) from three specializations (human sciences, technology 
and agriculture) who started teacher training in the academic year of 2020/21. 

The aim of the research is to examine the experiences and views related to the teaching profession, as 
well as the current opinions about the choice and practice of a teaching career. The research is justified 
by the fact that our Teacher Training Institute helps students from several study fields,  different 
specializations, to prepare for a teaching career, and undertakes the psychopedagogical training of 
students, who, in addition to obtaining a qualification corresponding to their university degree also wish 
to acquire the skills and didactic competencies necessary for practicing as a teacher (in Romania, 
teacher training can be carried out during the bachelor's degree). 

3 RESULTS 
Students rated the listed characteristics using a 5-point scale. Among the characteristics of the teaching 
profession, the highest rating was given to the outstanding communication skill, the social role and the 
high level professional knowledge. 

Teacher training students participating in the research believe that a teaching career requires a lot of 
work, there is very little free time and it is emotionally demanding, also, teaching being a well-paid 
profession was only moderatly rated, therefore, we assume they don’t considered teaching to be an 
easy profession, and the pay has no decisive role in the career choice. However, they believe that 
teaching is compatible with family life, which is a positive aspect of this profession. Social appreciation, 
respect for teachers’ work, the predictability of this profession, received very different ratings (high 
standard deviation), therefore we believe that their views on these are still being shaped.  
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Table 1. Characteristics of the teaching profession. 

 Min. Max. Mean Std. Dev.  
Teaching requires outstanding communication skills. 2 5 4.71 .549 
Teachers serve society. 3 5 4.58 .607 
Teaching requires a high level of professional knowledge. 3 5 4.55 .576 
Teachers work a lot. 2 5 4.23 .683 
Teaching is emotionally demanding. 2 5 3.99 .781 
School holidays fit in well with family life. 1 5 3.99 .929 
Educational qualifications are accepted everywhere. 1 5 3.65 .992 
Teaching is socially valued. 1 5 3.58 .891 
The work of teachers is respected. 1 5 3.52 .771 
Teaching is a secure job. 1 5 3.51 .894 
Teaching provides a predictable career. 1 5 3.25 .748 
Teaching is a well paid profession. 1 5 3.02 .848 
Teachers have a lot of free time. 1 5 2.57 .907 

The list of criteria for a good teacher was compiled based on the 9 characteristics identified in 
Nikitscher’s research [7]. The characteristics listed in the questionnaire were also rated on a 5-point 
scale. 

First-year teacher training students consider the best teachers to be the ones who teach well and 
enjoyably, are fair when evaluating, have a high level subject knowledge, and are helpful when facing 
academic problems. 

Table 2. The importance of teacher qualities 

 Min. Max. Mean Std. Dev.  
Teaches well, class lessons are enjoyable, explains in an interesting way. 3 5 4.88 .368 
Fair in evaluation.  3 5 4.80 .463 
Has high level subject knowledge. 3 5 4.67 .528 
At any time, students can turn to with their study problems. 3 5 4.56 .632 
Can maintain discipline. 3 5 4.52 .612 
Can be looked up to. 2 5 4.32 .819 
Not only grades, but also verbally evaluates students’ performance. 2 5 4.22 .798 
Likes the students. 1 5 4.12 .859 
At any time, students can turn to with their personal problems. 1 5 3.88 1.089 

In Table 2. we can see that verbal evaluation, or even listening to personal problems was rated high, 
but they had a lower average compared to the other characteristics listed. From this we deduce the 
presence of a student mindset, youthful attitude, therefore the innermost connection with their teachers 
is less important to them. 

The central question of the survey regarding current opinions and thoughts on choosing a teaching 
profession is "What is your current opinion on the teaching profession?" 

The answers are as follows: 15.6% answered that “it is very important, I want to teach no matter what”, 
33.3% said “it is important, if I have the opportunity I will teach”, 42.9% thinks “it is a good opportunity, 
but this is not my main career aspiration”, 3.4% said “it is not important, it is a job reserve option” and 
0.7% answered “it is not important at all, I would only teach if I couldn’t find another job”. 4.1% of the 
respondents gave other answers (for example, that they are already teaching). 

There are significant differences in the answers of students from different specializations, but there is 
no difference in between students who have a teacher in the family and those who don’t. The results 
are shown in Table 3. According to specializations, a higher proportion of students studying human 
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sciences consider a teaching career to be very important, while students majoring in agriculture and 
technology see it as an opportunity.  

Only 39.4% of students with a teacher in the family indicated that the teacher family member confirms 
teaching to be worthwhile. 18.3% say they got no confirmation, and 42.3% don’t know the answer or 
didn’t answer the question. 

Table 3. The practice of teaching profession 

  Very 
important Important  Reserve Not 

important 
Not important 

at all  

Specialization 
Human sciences 26.0% 37.0% 30.1% 5.5% 0.0% Ch2 

=24.520 p 
= 0.006 

Agriculture 9.1% 33.3% 45.5% 9.1% 3.0% 
Technology 2.6% 25.6% 66.7% 2.6% 0.0% 

Teacher in 
the family 

Yes 20.2% 28.6% 42.9% 6.0% 1.2% Ch2= 4.056  
p = 0.541 No 11.1% 39.7% 42.9% 4.8% 0.0% 

In career guidance, interest has an important role, as well as how a person judges their own abilities. 
All this is in favor of choosing, taking on a teaching career. The surveyed young people are characterized 
by the need of development and learning, the teaching profession is part of their area of interest, and 
they consider their own abilities adequate for the profession. Regarding the topic of interest and ability, 
we asked the surveyed students to rate statements on a scale from 1 to 5, depending on how much they 
agree with it. 

Table 4. Students' interests and abilities 

 Min. Max. Mean Std. Dev.  
I want a job where I always learn and improve 2 5 4.58 .682 
I like to teach and educate 1 5 4.18 .934 
I am interested in teaching 2 5 3.92 .976 
A teaching career corresponds with my abilities 2 5 3.77 .820 
I have the qualities of a good teacher 2 5 3.75 .748 
I want a job where I can work with children and young people 1 5 3.63 1.08 

In terms of skills and professional competence, at a later stage of the teacher training, students will gain 
concrete experience, they will be involved in actual teaching-learning processes in schools. Their 
experiences will contribute to the development of their self-knowledge, and, at the same time they will 
gain information and career knowledge related to career choices. Therefore, the present research is a 
starting point for future surveys, when we can examine graduates’ experiences and views on teaching, 
pedagogical career, and the arguments for or against choosing a teaching career. 

It is important to note, that our students recognize the importance of career guidance and consider it 
part of their pedagogical work. Most of them stated in the survey, that teachers have to deal with career 
guidance and give information at school. Only 2% said that teachers should only pay attention to this, if 
students bring up the topic, while 1% said this topic shouldn’t be dealt with. 

4 CONCLUSIONS 
Teacher candidates - who chose/undertook teacher training in addition to their undergraduate degree - 
believe that a teaching career requires outstanding communication skills, a high level professional 
knowledge, it’s not easy, involves a lot of work and it’s an emotionally stressful profession. They believe 
that teachers have little free time during the school year and their work is only moderately paid. 
Nevertheless, at the beginning of training for a teacher career, 48.8% of the respondents would like to 
teach and 42.9% consider teaching to be a good option, although it is not their most important job 
aspiration. A higher proportion of students majoring in human sciences consider it important to choose 
the teaching profession, as opposed to students in agricultural and technical training. 
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Based on the results, our students consider professional factors to be the most important in judging the 
teaching career and the criteria of a good teacher. They all emphasize that the teacher should teach 
well and fairly evaluate students. The majority of the surveyed students want a future job where they 
can always/continuously learn and improve themselves. They are happy to teach, educate and consider 
their abilities to be appropriate for the teaching profession. 

The results confirm that in our teacher training institute we carry out the teaching work efficiently, we try 
to adequately prepare our students for this responsible career to the best of our ability. During training 
it is important to support the development of career building competencies. We give great importance 
to pedagogical practice, one of our goals is to prepare teacher candidates to successfully complete the 
day-to-day routine and specific teaching tasks in school education. 
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ANALYSIS OF SELECTED WORD PROBLEMS IN THE 
INTEGRATION OF CLIL INTO MATHEMATICS TEACHING 
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Abstract 
The integration of a foreign language into the teaching of non-language subjects (Content and Language 
Integrated Learning; CLIL) is an interesting pedagogical approach that can bring many benefits to 
conventional teaching. Pupils and students expand their specialised vocabulary in a specific subject, 
practise their ability to communicate in a foreign language on professional topics, and eliminate their 
fear of studying abroad. 

This paper presents an analysis of selected word problems in the teaching of mathematics to students 
of the field of Teaching at the 1st Level of Primary School at Palacký University in Olomouc. As part of 
the teaching of the subject Revising Mathematics, an experiment was carried out on 76 students in that 
field. The experiment consisted in integrating a foreign language into the teaching of mathematics. In 
tests, word problems were set both in the mother tongue and in English. The technique of factor rotation 
was used in the experiment. 

Several solutions of selected tasks in Czech and English were subjected to analysis, the results of which 
are the topic of this paper. The analysis was focused on the success and failure of students in solving 
equivalent problems in Czech and English and on a higher level of creativity of some students in solving 
problems in English. 

Keywords: Mathematics, Education, CLIL, English, Word problems.  

1 INTRODUCTION 
The integration of a foreign language into the teaching of non-language subjects (Content and Language 
Integrated Learning; CLIL) is an increasingly useful part of the educational process. CLIL is defined as 
“Content and Language Integrated Learning (CLIL) is a dual-focused educational approach in which an 
additional language is used for the learning and teaching of content and language with the objective of 
promoting both content and language mastery to pre-defined levels.” (Marsh, 2012, s. 7) Teaching with 
CLIL is with more than 25% of the time in English. (Hofmannová, Novotná, 2002) It expands pupils’ 
subject-specific vocabulary, enables them to communicate in a foreign language on specialised topics 
and opens the door for future work abroad or more intensive cooperation with foreign experts in the field. 
CLIL was only defined in 1994, the use of CLIL or bilingual teaching principles are significantly older. As 
early as the Sumerian Empire, the Akkadians were learning the local Sumerian language. Furthermore, 
bilingual teaching has a tradition in countries with multiple official languages. (Pokrivčáková et. al., 2013) 
Among the research we can mention, for example, the research of Svetlana Hanusova (2011), who 
found that primary and secondary school and high school students have positive. Vocational high school 
students had a rather neutral perception of CLIL. Binterova (2013) found that pupils' mathematics 
knowledge was higher in the CLIL group than in the non-CLIL group. In his research, Šulista (2009) 
found that pupils found CLIL lessons interesting and liked the lessons. The claim of an increase in the 
level of vocabulary and technical terminology was also confirmed in research by Hanušová (2012). 

This paper presents partial results of a larger experiment that focused on the integration of the English 
language into teaching mathematics. During the knowledge testing, among other things, interesting 
results emerged when solving word problems, which led to an analysis of the selected problems in terms 
of success rate and the level of creativity in solving. 

2 METHODOLOGY 
The research was carried out on a sample of students of Teaching at the 1st Level of Primary School at 
the Faculty of Education of Palacký University in Olomouc. The chosen research method was an 
experiment and subsequent analysis of the selected solutions. The number of students participating in 
the experiment was 76. In the course of the semester, the CLIL method was used in the subject of 
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Revision of Mathematics in the form of language showers, problem solving in English or practising 
specialised mathematical terminology in English. Both the experimental group and the check group took 
initial, interim and final tests. The groups were almost equal in terms of the number of students (39 and 
37). Factor rotation was performed during the experiment. The effect of gender was irrelevant in the 
experiment because there were only 3 male students in the research sample and the rest were female 
students. The students had come to university from different types of secondary schools and with 
different mathematics grades in their last two years of secondary school. 

3 ANALYSIS OF SELECTED STUDENT SOLUTIONS 
Although some of the students had difficulties in solving different types of problems, there were some 
who either excelled from the very beginning and almost always achieved the maximum score or, at least 
for some types of problems, were more creative in their solutions. An analysis of a few selected student 
solutions that were interesting in some way is provided below. For the sake of completeness, a few 
wrong solutions are also presented. However, this is not a complete list of problems with which there 
were some issues or interesting solutions. There were more of such problems and solutions in all tests, 
but such an analysis would be too extensive and, since this issue is not the main focus of the present 
paper, it would not be appropriate to give a complete list or a comprehensive comparison of the different 
ways of solving the problems given in Czech and English. 

3.1 Wrong solutions to selected problems 
There were several problems that were difficult for the students. In general, there was often an issue 
with solving word problems where the students had difficulty mathematising the data in the problem 
assignment. Surprisingly, in the initial test, many students also had issues, for example, with solving the 
“rescue introductory problem” on fractions, i.e. curriculum of the 6th year of primary school. After revising 
this topic in the seminar, the results were much better. In some cases, the students had trouble modifying 
expressions where they started solving the expression as an equation. 

The word problem from the initial test (pre-test 1) was very problematic. The assignment was as follows: 
“800 people came to the ball, i.e. a quarter more than the organisers had expected. How many people 
had the organisers expected?” This problem, after simple reasoning (i.e. that 800 people is a quarter 
more than they had expected, i.e. 5/4, or 125 %, so we need to find out how many people is 100 %), 
can be solved e.g. with the so-called rule of three. The correct result is that “the organisers had expected 
640 people”. Only about 32 % of the students solved this problem correctly in the initial test. The rest 
either did not solve the problem at all or more often arrived at the result of 600. To illustrate, here are 
examples of two wrong solutions to this problem. 

 
Figure 1. Example of a wrong solution to one of the selected problems 

 
Figure 2. Example of a wrong solution to one of the selected problems 
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One of the other wrong solutions to a problem was the solution in post-test 1, namely a word problem 
leading to a system of two equations with two unknown quantities. The correct solution could look like 
this, for example. 

 
Figure 3. Example of a wrong solution to one of the selected problems 

Most of the students did not have too much trouble with this problem because enough time was spent 
in the seminar solving such word problems. However, one of the wrong solutions looked like this: 

 
Figure 4. Example of a wrong solution to one of the selected problems 

As can be seen, a mistake was made in setting up the equations where the unknown quantity “x” was 
used twice in the first equation. Very disturbing, however, was the step at the end where the unknown 
quantity “y” came out equal to 30.4. Just by considering what is expressed by the unknown quantities x 
and y, i.e. the number of cheap and more expensive calculators, it is obvious that this number must be 
from the set of integers. At this point, a mistake should have been indicated and the student should have 
gone back to the beginning to look for the issue. Instead, it was calculated that there were 29.6 cheap 
calculators, this number was then multiplied by the price, and the resulting amount was provided as the 
correct answer. Quite a lot of experts and practising teachers point out this issue, i.e. the issue of the 
lack of critical (or logical) thinking in some individuals when solving problems. During the semester, 
some students were concerned about solving word problems, tended to prefer solving already given 
systems of equations, etc. Word problems, however, have the advantage that, when critical thinking is 
involved, the solvers can detect the mistake (if any) already during the solution process. However, such 
a fundamental error occurred only once during the semester. 

This “failure to realise” what is actually calculated and what the result will be could also be seen, for 
example, in one of the problems from the credit test: “Young wine is sold in 5-litre and 2-litre bottles. Mr 
Novak bought a total of 216 litres of young wine in 60 bottles. (All the bottles purchased were full.) How 
many litres of young wine did Mr Novak buy in 5-litre bottles?”. For some solutions it could be seen that 
the calculated values, which symbolised the number of two-litre or five-litre bottles, were taken as the 
number of litres in bottles of a particular volume (without finding the problem that the result was not 
divisible by two or five). In such a case, we could see room for more attention in educating future 
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teachers to ensure that they are not only aware of the connections between mathematics and the real 
world themselves, but that they consistently guide their pupils to do so as well. 

3.2 Correct solutions to selected problems 
Although the students arrived at some wrong solutions in the tests, there were often interesting solutions 
that were outside the scope of the standard procedure of the other students, or it was interesting to see 
what considerations and procedures led the students to the correct solution. Again, only a small part of 
the solutions is given in this chapter, namely different ways of solving two word problems from the 
English part of the initial test. 

The first problem had the following assignment: “Betty’s train leaves at 6 p.m. Betty left her friend’s 
house at 5:30 p.m. It is 5:51 p.m. now and she has already run 75 % of the distance to the train station. 
Will she catch the train?”. In most cases, the students calculated how many minutes the remaining 25 
% of the distance to the train station would take. 

 
Figure 5. Example of a solution to one of the selected problems 

 
Figure 6. Example of a solution to one of the selected problems 

 
Figure 7. Example of a solution to one of the selected problems 
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Figure 8. Example of a solution to one of the selected problems 

 
Figure 9. Example of a solution to one of the selected problems 

As can be seen from the solutions given, most of the students actually arrived at the result that Betty 
would arrive at the train station after 28 minutes, in various ways. Which is correct, of course. After failing 
the problem mentioned in the previous chapter - “800 people came to the ball, i.e. a quarter more than 
the organisers had expected. How many people had the organisers expected?”, which was also solvable 
via percentages and was given in the students’ mother tongue, the success rate for this problem was 
surprising. While 68 % of the students scored 0 on the Czech language problem, 58 % scored 0 on this 
problem. 37 % of the students scored full marks compared to 32 % in the Czech problem. What is 
surprising, then, is not only the higher success rate for the foreign language problem, but also the higher 
level of reflection on possible approaches to the correct solution. Some of the students did not think 
about the time it would take Betty to arrive at the train station at her current pace, but considered, e.g., 
if 30 minutes was 100 % of the time, what the maximum time to cover 75 % of the distance was. 

 
Figure 10. Example of a solution to one of the selected problems 

Alternatively, if 21 minutes was 75 % of the time, what percentage of the time would 30 minutes be. 
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Figure 11. Example of a solution to one of the selected problems 

Or, what percentage was the remaining 9 minutes until the train left. 

 
Figure 12. Example of a solution to one of the selected problems 

In all three types of alternative considerations of possible solutions, the students started to look at the 
problem from a different perspective, from the point of view of “what the maximum limit for catching the 
train was”. Based on the finding that Betty was “faster” than the “maximum limit”, they determined that 
she would catch the train. 

Although the procedure of the following last-mentioned solution of this problem corresponded rather to 
the majority solution method, the creativity in formulating the answer was interesting. 

 
Figure 13. Example of a solution to one of the selected problems 

Although rather “awkward”, the answer incorporates a connection to real life, as follows: “If there aren’t 
too many people in line for tickets, Betty will catch the train”. 

The second problem was then assigned as follows: “Lisa and Luke needed 70 % to pass their biology 
test. Lisa had 30 points and scored 75 %. Luke had 29 points. Did he pass?” The problem is again a 
percentage problem, solvable e.g. with the so-called rule of three. Most of the successful students were 
thinking along the lines that, where 30 points was 75 %, what percentage was the 29 points that Luke 
scored? The result was then compared to the 70 % needed to pass the test. 
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Figure 14. Example of a solution to one of the selected problems 

 
Figure 15. Example of a solution to one of the selected problems 

Some also worked with the 29 points that Luke got, but their procedure was a bit more complicated 
because they also calculated how many points were equivalent to 100 %. 

 
Figure 16. Example of a solution to one of the selected problems 

Again, however, there were students who decided to proceed by finding out how many points 
corresponded to the required 70 % for passing the test and comparing the calculated score with Luke’s 
score. 

 
Figure 17. Example of a solution to one of the selected problems 
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Figure 18. Example of a solution to one of the selected problems 

Thus, again, we can see a higher level of thinking about possible approaches to solutions than was the 
case with similar problems given in the Czech language. Moreover, the percentage of successful solvers 
for this problem was rather surprising - 63 % of the students obtained the maximum possible points, 
while only 30 % did not obtain any points for this problem. 

4 CONCLUSIONS 
As can be seen from these selected examples of student solutions, while the students often struggled 
with solving and understanding the assignments in the Czech language, for some tasks in the foreign 
language they not only managed to be more successful than for similar problems in their native language 
but also demonstrated more thinking about different perspectives on the correct solution procedure. 
Students who achieved a higher percentage of success in the English part of the test than in the Czech 
part were no exception. These findings provide motivation for further and deeper scientific examination 
of this issue. 
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DESIGN TEACHING 
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Universitat Jaume I (SPAIN) 

Abstract 
During the last course (2019-2020), the teachers of Technical Drawing and Computer Aided Design of 
the Degree in Industrial Design and Product Development Engineering of Jaume I University (Spain) 
created a teaching innovation group with the aim of introducing the flipped methodology in theoretical 
sessions to prioritize active learning. Since the methodology was applied with positive results in two 
subjects, they decided to introduce it in a second of Computer Aided Design (CAD II) during the course 
2020-2021.  

During the first four sessions of the course, theoretical classes consisted of the exposition of the contents 
by the teacher in a traditional lecture, although, sometimes, webpages or a 3D CAD software were used 
to explain some concepts. The flipped methodology was introduced in the fifth session, instead of a 
traditional theoretical class. In the previous week, before the flipped classroom, students were provided 
with a video created by the teachers for the students to prepare themselves before attending the class. 
After watching the video, the students were asked to answer a questionnaire about the topic (modelling 
surfaces) to know the degree of knowledge acquired. During face-to-face session, different real objects 
and questions were presented to apply the concepts from the video, and students participated actively 
throughout all the session in order to make clear how those real objects could be modeled with surfaces. 
After that, students answered a questionnaire about their opinion on the material provided before the 
class (time spent, perception of the knowledge acquired) as well as several questions about their 
experience with both methodologies ‘traditional theoretical classes’ and ‘flipped methodology’. 

The results of both questionnaires showed that students achieved adequate marks according to the 
questionnaire about the knowledge about surfaces. On the other hand, the time used during the activity 
before class, the content and knowledge acquired, together with the effectiveness of the flipped 
methodology, were positively assessed. 

Keywords: Flipped methodology, Computer Aided Design, CAD, traditional theoretical classes. 

1 INTRODUCTION 
The introduction of flipped methodology (FL) is a powerful tool increasingly used both in the early years 
of students and at the university since the concept was proposed by Bermann and Sams [1] in 2012. 
Although some studies have shown relevant benefits obtained in higher education [2], and showed 
increased on satisfaction and grades [3,4], many subjects are still taught in a traditional way. 

Computer Aided Design II (CAD II) is a subject taught in the third year of the Degree in Industrial Design 
and Product Development Engineering of Jaume I University (Spain). During the previous two years, 
the students undergo two one-semester subjects of Technical Drawing and Graphics (TDG) and 
Computer Aided Design I (CAD I) respectively. These three subjects have been coordinated in previous 
courses attending to their structure (theoretical and practical sessions), as well as the development of a 
graphic project. In the recent years, teachers of Technical Drawing and Computer Aided Design, have 
been working on vertical coordination including the introduction of FL methodology gradually [5,6]. 
During the last course (2019-2020), flipped methodology in theoretical sessions was applied with 
positive results in TDG and CAD I, so that the teachers decided to introduce it in CAD II during the 
course 2020-2021.  

The course of Computer Aided Design II (CAD II) consists of two weekly sessions (1-hour theoretical 
lecture and 3-hour lab). During the lab sessions, students use a 3D CAD package (i.e. SolidWorks®) to 
create 3D parts, assemblies, and technical drawings. Students work in pairs on a semester-long design 
project in which they create 3D models of parts and assemblies (and the corresponding 2D drawings) 
of a real product. During the theoretical lecture, the teacher uses different types of materials to explain 
the concepts, being the central figure in the learning model, while students ask questions and take notes. 
Students are trained following chapters of an instructor-authored text [7]. Throughout the course, 
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students take two midterm exams. During these two midterm exams, students are asked to solve some 
practical questions. During the second one, the students also carry out an exam about all the theory of 
the course.   

Teachers’ objective for the subject is to promote the attendance of theoretical classes, increase the 
motivation of the students to assimilate CAD technical knowledge, and promote autonomous learning 
and learning to know and not just to pass an exam. The authors of the present study consider that the 
implementation of FL methodology can help to achieve these objectives.  

The study presented tries to evaluate the impact in the knowledge after the introduction of flipped 
methodology as well as the opinion of students about it.  

On the one hand, the results of the test to check the knowledge acquired show a high percentage of 
correct answers. On the other hand, the results of the study showed that FL is an effective method to 
understand the topic presented, as well as more effective, enjoyable and motivating than a traditional 
class. Furthermore, students, who were asked to find out their opinion about the FL methodology, 
preferred it over the traditional way. 

2 METHODOLOGY 
During the first three weeks of the second semester of 2020/2021, the practical and theoretical part of 
CAD II subject (88 students) was taught online. From the fourth week and during the rest of the 
semester, both theoretical and practical lessons were taught through face to face classes. The 
experiment was applied during the fifth lesson of the theoretical course, focused on introducing the 
surfaces lesson. During the lab sessions, students use a 3D CAD package (i.e. SolidWorks®) to create 
3D parts, assemblies, and technical drawings. Students work in pairs on a semester-long design project 
in which they create 3D models of parts and assemblies (and the corresponding 2D drawings) of a real 
product. However, the specific module of surfaces is introduced only in the theoretical part. 

To develop the experience, the teacher created a video attending to the concepts of surfaces and types 
through the use of SolidWorks® software. Students were advised (during the previous class, via email, 
and through the Moodle) that they have to consult the available material (video), and then they were 
asked to perform a questionnaire (Table 1). 

During the next theoretical lecture, the teacher presented different methods of modeling objects. All 
these methods were explained in a very graphical way using a great variety of real objects. After that, 
the opinion of the students about flipped methodology was asked through a test (Table 2) which could 
be answered during the week until the next theoretical class. 

Table 1. Initial Questionnaire Topic: Modeling using surfaces. 

1 Have you consulted the material (video) 
previously to the class? 

- Yes 
- No 

2 A general way to define a surface is: - A border that separates two regions in space 
- A border that separates the space between two 

solids 
- A border that separates two sheets 
- A thick body 

3 Within the "Solid module", an extrusion with the 
sheet option can be generated: 

- Only solids 
- A surface 
- It is not possible to do it 
- A thick body 
- Other: 

4 Which of the following expressions is the most 
appropriate: 

- Surface method, is always used due to it can be 
converted it to a solid 

- Surface method is used when the exterior of the 
object does not matter 

- Surface method it must be used when the model is 
hollow 

- Surface method is used when the outside of the 
model doesn't matter and the shapes are complex 
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5 The surface module is visible by default in the 
menu, as is the case with the solid one: 

- True  
- False 

6 In shell modeling: - The shell operation can be used at anytime 
- The shell operation is normally performed before to 

create the fillets 
- The shell operation must be done as last operation 
- Fillet function is not possible 

7 Sweep operations, which exist in both solid and 
surface modeling, are: 

- Extrude, revolve, and fillet 
- Extrude, revolve, and lofted boss 
- Extrude, revolve, swept, and lofted boss 
- Swept and lofted boss 

8 The operation showed in the image is made using: 

 

- Fillet 
- Mesh 
- Extruded boss 
- Lofted boss 

9 The operation showed in the image is made using: 

 

- Swept boss 
- Revolved boss 
- Extruded boss 
- Lofted boss 

10 To create a Surface from multiple meshes, it is 
necessary use “knit surface” function 

- True  
- False 

11 Fillet feature is always used from the module of: - Surfaces, since it just exists in this one 
- Modelling, since it just exists in this one 
- Modelling and surfaces, it exists in both of them 
- Sketch, since it just exists in this one 

12 Fillets are created on edges which have: - Constant radio 
- Variable radio 
- Constant or variable radio 
- Small radios 

13 Explicit models are used because they allow to 
represent approximate models 

- True 
- False 

14 Topographic or sculpted surfaces have (choose 
the most appropriate):  

- Regular shape 
- Irregular shape 
- Only are used in topography 
- They are represented with an exact mathematical 

treatment 

15 Through the use of 3D scanners: - We can measure large objects and get them 
modelled in the CAD program 

- We can obtain clouds of points from three-
dimensional scanners, that is, we can measure 
many parts of the object 

- We can measure small objects and get them 
modelled in the CAD program 

- Only it is possible with irregular shapes 
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Table 2. Questions to know the opinion of students about flipped methodology 

Have you consulted the available material about the 
Lesson of ‘Modelling with surfaces’? 

Yes, No 

Where have you prepared the session? At home, at university, others 

Do you consider that the time taken to watch the 
session was appropriate? 

Yes, it was appropriate 
No, it was too much to me 
I don’t know 
Other: 

Did you understand the contents? I did not understand anything 
A bit 
more or less about half 
Most 
All 

After consulting the available material, my knowledge 
about surfaces is: 

Nothing   1   2  3   4   5   Very high 

Flipped classroom methodology is more effective to 
understand this topic 
Flipped classroom methodology is more enjoyable than 
traditional master class method 
Flipped classroom methodology is a more motivational 
method than traditional master class one 
I prefer “traditional master class” 

 
1. Completely disagree 
2. Mostly disagree 
3. Slightly agree 
4. Mostly agree 
5. Completely agree 

General opinion, other comments Open answer 

Finally, nine weeks after the experience at the end of the second midterm exam, teachers introduced 
two questions about the lesson of modelling with surfaces to evaluate the knowledge acquired. 

3 RESULTS 
The experience involved 49 students of Computer Aided Design II (CAD II). Table 3, shows the 
percentage of correct answers to the questionnaire of Table 1. 

Table 3. Correct answers collected from the test (content of the available material) 

Question Correct 
answer 

Open 
answer  Question Correct 

answer 

2 91.8 %   9 85.7 % 

3 53.1 % 14.2 %  10 83.7 % 

4 16.3 %   11 73.5 % 

5 71.4 %   12 71.4 % 

6 93.9 %   13 89.6 % 

7 75.5 %   14 87.8 % 

8 79.6 %   15 89.6 % 

The results showed that students achieved high scores. Although, in case of question 4 (related to the 
usefulness of surfaces), the success was lower. Furthermore, in case of question 3 (related to the use 
of surface module), a low percentage of students (14.2%) answered with a wrong answer, although 
contributing with different answers (open answer). 
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On the other hand, with respect to the second midterm exam, the two questions introduced about 
modelling with surfaces had to do with questions number 4 and 6 of the previous test (Table 1). Table 4 
presents the results of corrected answers to these questions. 

Table 4. Correct answers collected from the test of the midterm related to surfaces lesson 

Question Correct answer 

Related with #4 39 % 

Related with #6 69 % 

Results show that 39% and 69% of the students answered correctly to these questions. It is important 
to highlight that the number of students who took the questionnaire was 49 compared to the 80 who 
took the exam, which may explain the decrease in question 6. 

3.1 Students’ opinion on flipped learning methodology 
In this case, 33 answers were collected. According to the initiative of students, it is observed that 93.9 
% of the students consulted the content of video about surfaces information before attending the class, 
the 93,5% consulted the content at home and 6,5% at university. According to the time used to prepare 
the session, 90.6% considered it appropriate, 6.3 % did not know, and 3.1% considered according to 
the topic surfaces. 

Considering the level of knowledge previously to consult the material: 25.8% understood everything, 
64.5% almost, 6.5% about half and 3.2% a bit. However, in reference to the question related to the 
acquisition of knowledge after consulting the material 6,3% considered their knowledge Very high, 
78.1% considered High, and 15,6% Enough. 

In reference to questions related to the perception of the methodology (answers based on Likert scale: 
1. Completely Disagree; 2. Mostly Disagree; 3. Slightly Agree; 4. Mostly Agree; 5. Completely Agree) 
Figure 1 shows the main answers from students. 

Flipped classroom methodology is 
more effective to understand this 

topic 

 

Flipped classroom methodology is 
more enjoyable than traditional 

master class method 

 

Flipped classroom methodology is a 
more motivational method than 

traditional master class one 
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I prefer “traditional master class” 

 
1 Completely Disagree   2 Mostly Disagree   3 Slightly Agree   4 Mostrly Agree    5 Completely Agree 

Figure 1. Opinion of the students regarding flipped learning experience. 

Over 90% of the students considered flipped methodology as an effective way to understand the topic 
presented. According to the rest of answers, 81.9% of the students considered more enjoyable flipped 
method than traditional lesson. Furthermore, it was considered more motivational method by 78.8%. 
However, 63.6% of students preferred the traditional master class. 

Finally, some opinions collected from students show the success of the experience: 

• “It is very interesting to watch and understand the video before the class to reinforce the 
knowledge. And the most practical class, yes, it is more entertaining because you can see real 
applications” 

• “Videos are very useful as if you do not remember how something is made you know where to 
consult it” 

• “Videos help to remember concepts and they can be paused if you do not understand anything 
and you can consult it again” 

• “Videos are a great support to follow the subject when you can attend the face-to-face class, so 
it is a good way to follow classes” 

• “Videos are a very good way to give lessons, and they are a great support to understand the 
topics joined to the face to face explanation of the class of today”. 

4 CONCLUSIONS 
The experience presented was introduced during the second semester of the subject Computer Aided 
Design II (CAD II). During one theoretical session, the flipped methodology was introduced to know the 
impact on the knowledge and opinions of the students about it. 

Results showed that in a high percentage, students answered correctly the test related with the available 
material. 

On the other hand, the methodology was positively valued by students according to the answers 
collected in the test about effectiveness, motivation and preferences. 

The percentage of students that answered the questions correctly in the midterm exam related to the 
available material (Table 1) was not very high, which shows that the teachers have to make more effort 
to encourage the students to perform the previous tasks and participate during the classes were flipped 
methodology is introduced. 
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DEVELOPING COMMUNICATIVE COMPETENCES WITH THE 
SUPPORT OF MOBILE TECHNOLOGIES 

D. Tran, K. Kostolanyova 
University of Ostrava (CZECH REPUBLIC) 

Abstract 
The paper focuses on the development of communicative competences during education. 
Communicative competence is one of the key skills emphasized in the education systems of many 
countries. A high level of communicative skills can help an individual to have a better social and 
professional life. The authors of the paper look at mobile technologies as one of the possible tools that 
can improve the development of this competence. The first part of the paper describes the main 
theoretical areas and defines the basic concepts of this issue, describes the current situation in the field 
of development of communicative competences and discusses the current state of the art in addressing 
this issue. The way in which an individual's level of communicative skills can be determined is also 
analysed. Specific questionnaires used by the authors during the research part of this paper are 
analyzed. The second part of the paper contains suggestions and a detailed description of activities that 
can develop communicative competence in primary school students. These activities are based on the 
use of mobile technology - this tool will be essential for the development of communicative competences. 
The individual activities are described in detail and the authors also present a methodological procedure 
for using these activities in teaching. The authors pay special attention to distance education as a 
response to the current situation and trends in education. The findings of this paper will serve as a basis 
for further continued research. 

Keywords: communication, communicative competency, mobile technologies, mobile learning.  

1 INTRODUCTION  
Key competences play an important role in modern education. They have a significant impact on the 
professional and social life of each individual. For this very reason, modern education focuses mainly 
on development of such skills. Each country prioritizes different key competences in its education 
system. A great number of education systems emphasize, among other things, communicative 
competences, thus making it clear that the level of communicative skills will strongly affect an individual’s 
life, both professionally and socially. 

This paper is a partial output of an extensive research that deals with the use of mobile technologies as 
a supporting tool in the development of communicative competences. The presented paper focuses on 
elementary school students. 

The article consists of two parts. In the first theoretical part, the authors focus on theoretical areas of the 
aforementioned issue. First they deal with key competences and the attitude of selected Central 
European countries towards them, then they discuss the field of mobile technologies in education. Still 
further they provide a description of the current state of the discussed issue with the focus on the 
countries of Central Europe. Last, the authors deal with a tool that can measure the level of 
communicative competences – a questionnaire. 

In the second part, the authors focus on the survey and its results. First, based on the background 
research, they describe general methods and procedures that are used in the development of 
communicative competences. Then they describe the use of mobile technologies in the development of 
communicative competences with the focus on specific tools and mobile applications that can be used 
to foster these skills. Last, the authors deal with distance education and present possibilities of how to 
further communicative competences in distance learning. 

2 THEORETICAL BACKGROUND 
This chapter deals with theoretical background of the main issue. The first subchapter defines key 
competences and their standing in education systems, then it focuses exclusively on communicative 
competences. The second subchapter defines mobile technologies and deals with their use in 
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education. The third subchapter describes the current state of the problem, focusing mainly on the 
countries of Central Europe. The conclusion is devoted to a questionnaire, which can be used to 
determine the level of communicative competences of an individual. 

2.1 Key competences 
Modern education systems in developed countries mostly aim, among other things, at the development 
of key competences of their citizens. It is evident that each country favors the development of different 
key competences. The OECD generally defines key competence as an ability that is more than just a 
knowledge and skill and includes the ability to meet complex requirements by drawing on and mobilizing 
resources in specific context [1].  

Based on the results of the background research the authors studied national documents of selected 
countries. These documents contained information on key competences preferred in each of the 
selected counties. The research proved that a certain form of communicative competences is included 
in most curricular documents of these countries. Based on this finding, we can conclude that other 
countries besides the Czech Republic place emphasis on the development of communicative 
competences. Examples of such European countries include the Czech Republic, the Slovak Republic, 
the UK, New Zealand and Ireland [2]. 

The Czech Republic describes communicative competences as a set of skills where a student should 
be able to perform the following outputs [3]: 

- Formulation and expression of ideas and opinions, 
- Listening to the speeches of others, 
- Comprehension of various types of texts and records, 
- Using information and communication technologies for quality and effective communication. 

These above-mentioned outputs, which are given by the Framework Educational Program are the focus 
of the authors’ research.  

2.1.1 Determining the level of communicative competences 
The next subchapter of the theoretical part focuses on a tool that can be used to determine the level of 
communicative competences of an individual. As a part of the main research, the authors asked 
themselves the question – how can communicative competences be measured? This question is 
essential for the purposes of the main research. Based on the background research it was determined 
that questionnaire seems to be the most suitable tool. Several already verified questionnaires were 
found during the background research.  

First such questionnaire was designed and validated at the University of Louisville. The questionnaire 
consists of twenty statements and the respondent performs a scale evaluation of these statements on 
a scale of “never”, “not often”, “sometimes”, “often” and “always”. Based on the obtained score, the 
questionnaire is evaluated [4]. 

The second questionnaire has a similar principle of evaluating communicative competences. The 
questionnaire consists of fifteen statements and the respondent evaluates these statements on a scale 
from 4 (I constantly do this) to 0 (I at no time do this). Again, based on the obtained score, the 
questionnaire is evaluated [5]. 

Besides these two above-mentioned questionnaires, there is a number of other tools, often online 
questionnaires, which will carry out the evaluations automatically. In the main research the authors will 
most likely use one of the questionnaires mentioned above. 

2.2 Mobile technologies in education 
Another important theoretical area of this issue is the mobile technologies and their role in education. 
Therefore, we deem necessary to define the concept of mobile technology. Nowadays, this term is used 
especially for smart phones and tablets, which are widely used in society, but it also includes notebooks. 
However, the authors focus their research solely on tablets. Mobile technology offers many factors that 
can positively influence learning [6]: 

- Portability, 
- Small screen size – the possibility of better handling the device, 
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- The performance of the device, 
- Various communication networks, 
- A wide range of mobile applications, 
- A possibility to synchronize with other devices (computer, notebook, mobile phone), 
- Various input devices, for example stylus. 

The concept of mobile learning or m-learning is associated with mobile technologies in education. This 
term has been defined as “teaching where the only or dominant technology is a handheld computer or 
palmtop device”. This definition is somewhat outdated, however, it can be adapted to the needs of 
modern technologies, ie that the dominant or only technology are mobile touch screen devices (tablets) 
[7]. 

In the past, mobile technologies were used mainly for communication and reading texts. However, today 
the mobile application market offers a plethora of different types of applications. Users have the 
opportunity to create a variety of multimedia and interactive materials. 

Currently, the most used operating systems for mobile technologies are Android and iOS. For this 
reason, the authors focused on the two operating systems. Subsequently, they chose the iOS system 
as a key operating system for the purposes of their research, mainly due to the widespread use of this 
system in domestic schools. 

2.3 Current state of the problem 
A survey of the current state of the problem was conducted prior to the research described in this paper. 
The authors focused first on the Czech Republic, as it is their home country, and subsequently they 
focused on the neighboring countries, that is the Slovak Republic and Poland.  

As mentioned above, education in the Czech Republic strives for the development of key competences, 
therefore it also aims at the development of communicative competences. It is mainly the elementary 
and secondary level of education that seek to develop this competence. Teachers develop 
communicative skills using common methods. No source of information describing the use of modern 
technologies to develop communicative competences has been found. Mobile technologies certainly 
have their place in Czech education. This digital tool is becoming more and more popular and more 
schools are involved in various projects [8].  

The situation in the Slovak Republic is similar to the situation described in the Czech Republic. The 
country places emphasis on the development of key competences, with social and communication 
competence being included in the key competences. Mobile technologies are widely used in education 
in the country. There are number of projects that support integration of these devices into schools and 
also a relatively large number of publications can be found about this topic. However, the authors could 
not find a publication that would focus on the development of communicative competences through 
modern technologies [9].  

The educational system in Poland emphasizes the development of communicative skills in the mother 
tongue and in a foreign language in elementary education. This is especially true in the development of 
oral and written expression [10]. Based on a study published in 2018, almost 85% of Polish teachers 
use some form of mobile device (mainly tablet or laptop [11]). However, as in the previous two countries, 
the authors could not find a source that would deal with the use of modern technologies for the 
development of communicative competences. 

Based on the above-mentioned findings, the authors conclude that the countries in Central Europe do 
not address this specific issue and therefore the authors see a potential for innovation in the field of 
education. This issue is addressed more in other foreign countries, however it does not concern mobile 
technologies, but other modern means. 

For example, a research from 2020 focused on the development of communicative competences in 
medical students. The authors of the research focused on the development of listening. The results 
show that the use of audio-visual means has strengthened students’ communicative competences [12]. 
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3 RESULTS 
The previous theoretical part of the article outlined the addressed issue and defined its essential 
concepts. The following part of this article focuses on specific methods and strategies for the 
development of communicative competences. First, it describes methods and procedures in which 
mobile technologies are not used and subsequently it focuses on methods and procedures in which 
mobile technologies are used actively. Second, it deals with the tools that mobile technologies can 
provide and which can be utilized in the development of communicative competences. Third, it describes 
selected mobile applications. The conclusion of this part deals marginally with the issue of the 
development of communicative competences in distance learning as a response to the current pandemic 
situation. 

3.1 General methods and procedures in the development of communicative 
competences 

3.1.1 Methodology 
For the purpose of conducting a survey of general methods and procedures, the authors retrieved 
information from the Web of Science and Scopus databases. There they searched for studies that focus 
on the development of communicative competences and also feature specific methods. The retrieval 
was preformed using the following keywords “developing communicative competency and methods”. 
Based on the titles of the presented results, several pertinent publications were selected. These were 
analyzed in detail and based on this analysis the authors chose the methods listed below. 

3.1.2 Results 
It is obvious that communicative competences have also been developed in the past. Back then no 
modern technologies were used to foster the development of this competence. For this reason, the 
paper will first focus on these “general” methods which do not use mobile technologies.  

Communicative competences can be developed through a whole range of methods, from traditional 
(lessons and practical seminars) to non-traditional (training, debates,  discussions, educational games 
and the like). Especially games pose an interesting method. A game is a specially organized activity that 
allows the implementation of gained theoretical knowledge into practical situations. Examples and 
demonstrations of such games are given below: 

• “The training meeting”- the aim of this activity is to support interactive communication. The game 
is based on role playing. Participants are given roles (chairman, secretary, documentation 
scientists). Subsequently a meeting takes place based on a scenario. The conclusion of the 
activity is devoted to the evaluation of the work [13]. 

• “CAROE (Consultant, Arbiter, Reviewer, Erudite, Opponent)” - as in the previous activity, the 
students are given roles (consultant, arbiter, reviewer, erudite, opponent). Each individual role has 
its specific task. Individual roles support the development of communicative competences [13]. 

• “Communicative interaction”- the aim of this activity is to develop the skills of direct 
communication, questioning, giving correct and logical answers and developing empathy and 
reflection. The activity is based on model situations. An example of such situation is the 
communication between the chief accountant of a private company and an employee of the tax 
office. Students then play these fictional roles in the discussion [13]. 

The above-mentioned activities were carried out in a 2017 study. The study worked with a control group 
and an experimental group. The experimental group used “business games” to develop communicative 
competences. The results of the study show, among other things, that the experimental group became 
better equipped  for constructive communication and manifested a higher level of communicative 
competences than the control group [14]. 

3.2 Mobile technology tools that can be used in the development of 
communicative competences 

3.2.1 Methodology 
As a part of the research, scientific resources found in the Web of Science and Scopus databases were 
studied that contained information about potentially suitable tools for the development of communicative 
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competences. The authors retrieved studies that dealt with using some kind of the existing mobile 
devices. In the next phase of the research the authors analyzed the selected devices and their tools or 
functions. The devices had different parameters (different models, different ages, different operating 
systems). Based on this analysis the tools presented below were selected. 

3.2.2 Results 
The activities mentioned in the previous chapter pose an interesting way of developing communicative 
competences. However, mobile technologies can add a new dimension to these methods. First, the 
authors will focus on the tools of mobile technologies that can be used in the development of 
communicative competences. These are general tools available in almost all mobile technologies, 
regardless of the operating system.  

Audio-visual objects and multimedia objects represent the main and relatively general tools. These are  
available even on the traditional desktop computers. Nevertheless, mobile technologies provide a 
certain simplicity in the use of audio-visual means. The 2020 study used the following activities in its 
research [12]: 

- Flashcards, 
- Listening to and watching videos, 
- Watching movie clips, 
- Working with resources on the Internet – a project preparation. 

In connection with the above-mentioned activities it is appropriate to name two tools that can be useful, 
especially for creating materials. These are a camera and a microphone, used mostly for creating audio-
visual objects (videos), mainly by teachers. The authors deem these two tools important, especially in 
combination with specific applications (see below).  

In regards of the development of communicative competences other tools of mobile technologies are 
not fundamentally important. The main role is played by the applications which are discussed in the next 
part of the paper. 

3.3 Mobile applications for the development of communicative competences 
The third and also the main part of this research are mobile applications. There is a plethora of different 
applications on the current market. Many of them find use in education and some of these even have a 
potential to develop communicative competences. The authors focus exclusively on the iOS operating 
system but many applications run on both iOS and Android operating systems. In this part of the paper 
the authors present a pre-selected list of mobile applications that may have the potential to develop 
communicative competences. These applications will be used for the main part of the research in the 
future.  

3.3.1 Methodology 
The search for suitable mobile applications took place through the mobile application store for the iOS 
system (App Store). Dozens of applications were selected and tested in detail. The selection of these 
applications was based on the following factors: 

- Application name, 
- Category (found in the category education or communication), 
- Target age (elementary school students, age 6-15), 
- Authors’ previous experience with the given application, 
- Availability (free of charge or paid). 

Within this search 20 mobile applications were selected which at first seemed suitable for the purposes 
of the research. They were then tested in detail in the same way they would have been used in the main 
research. Of all the tested applications, 4 were selected. These 4 are described in more detail below 
and will be used in the main research.  
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3.3.2 Results 
The application Skype can be used for speech development in particular. This application was used in 
a 2013 study, where the researchers sought to develop students’ oral expression in a foreign language. 
Using Skype students communicated with foreign students. Both parties received a list of questions that 
they asked their student counterparts. Other similar applications can be used in this way, such as MS 
Teams, Zoom or other applications designed for communication [15]. 

The ChatterPix application is intended for children aged 2 to 7. However, it can also be used by older 
students. The principle of the application is simple – the user uploads any image to the application, then 
indicates a mouth area and then uploads an audio recording. This application can foster mainly oral 
expression of students and to some extent even listening skills. The advantage of this application is the 
reduction of possible shyness in students which in young students can be a common phenomenon.  

In regards to the aforementioned tools (camera and microphone) the application iMovie can be used. 
This application is used for editing videos. As mentioned previously, audio-visual objects represent an 
effective means of supporting the development of communicative competences. Application iMovie can 
be used for editing audio-visual materials by teachers but also as a part of an activity by the students. 

The last described mobile application is called Speech Blubs: Language Therapy. This application is 
intended for children with speech impediments, therefore it is suitable for the development of oral 
communication. The authors see the potential of this application especially in independent study.  

3.4 Mobile technologies as a supporting tool for development of 
communicate competences in distance learning 

The global pandemic crisis has severely affected education all around the world. Therefore, this part of 
the paper deals with the possibilities of developing communicative competences in distance education. 
During the pandemic the development of communicative competences is relatively limited and therefore 
it is necessary to use all available means to support the development of these competences.  

In particular, applications designed for online communication can be an effective supporting tool for oral 
communication and listening. Such applications include the already mentioned Skype, MS Teams or 
Zoom. The advantage of mobile technologies lies mainly in the possibility of better mobility.  

Other applications mentioned previously (Chapter 3.3) can also be used during distance learning. These 
applications can be used in independent study, however students’ ability to manage these applications 
may pose a risk. Therefore, the teacher must provide his/her students with sufficient training in order for 
them to manage the application well. He/She can for example create an instructional video. 

4 CONCLUSIONS 
The development of communicative competences is an important part of education at all levels. In their 
previous research the authors concluded that mobile technologies can be a suitable innovation in the 
development of these competences and can significantly foster it. In the current phase of their research 
the authors focus on the analysis of suitable methods and mobile applications. 

The introductory part of the paper deals with the theoretical foundations needed to conduct the survey.  
The authors define the essential areas of the issue and describe the current situation of the problem. It 
is worth to mention a significant shift that occurred in the field of scientific literature. A few months ago 
the authors could not find any significant publications regarding the development of communicative 
competences and modern technologies. However, when doing a recent background research, the 
authors have found several publications that focus on using modern technologies in the development of 
oral communication and may prove important for further research.   

The second part of the paper was devoted to practical examples of methods, mobile tools and 
applications. After a thorough analysis of scientific resources, mobile devices and the mobile application 
market, the authors have selected several suitable applications and tools, the functions of which are 
described above. All described tools and applications appear to be potentially suitable for the 
development of communicative competences and the authors will continue to work with them in the 
future. In further research, a methodical proposal for the use of these applications in specific lessons 
will be created. Subsequently, the main part of the research will be performed. 
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BIBLIOMETRIC ANALYSIS OF GAME-BASED METHODOLOGY IN 
ENVIRONMENTAL EDUCATION 

P.D. Franco-Caballero, G.E. Sotorrío-Sánchez, A. Matas-Terrón 
University of Malaga (SPAIN) 

Abstract 
Environmental education has been approached from multiple perspectives. The most successful in both 
educational programmes and journal publications have been those based on gamification. The aim of 
this study has focused on reaching an overview of the state of the art and the most relevant topics within 
the chosen field. To this end, we have carried out a bibliometric analysis of all the publications indexed 
in the Scopus database referring to the terms "environmental education" and "gamification", obtaining a 
total of 228 documents. The analysis was carried out using the Bibliometrix package of RStudio. The 
results show that there are large blocks of core themes associated with formal education, programme 
design, sustainability and e-learning. The driving theme is related to environmental impact and the niche 
themes are related to research, augmented reality and game-based learning. The conclusions reached 
with this study suggest a progressive evolution towards the digitisation of education in environmental 
education in which the presence of augmented reality stands out in particular. 

Keywords: bibliometric analysis, environmental education, gamification.  

1 INTRODUCTION  
Environmental education has been an educational field closely linked to individual awareness and action 
in the medium and long term. Using Aguilera’s definition [1], we can understand environmental education 
as the educational process that relates the individual to his or her natural and artificial environment, 
considering all the elements that it affects and is affected by, such as population density, pollution, 
resource use, urban/rural planning, etc. 

One of the trends that is obtaining the best results for teaching in environmental education is the use of 
game philosophies for its development. If the purpose of the games is not explicitly didactic, it is known 
as gamification or ludology; on the contrary, if games or mechanics that have information with explicitly 
didactic purposes are used, they are known as serious games. In any case, the use of this type of 
methodology depends on the ability of both the teacher and the student to deepen the knowledge 
addressed [2]. 

A search for the word “gamification” in Scopus shows that 213 papers were published (registered in 
Scopus) in 2013 and 1193 papers in 2020. This shows the growing interest in the subject in the academic 
field. In this sense, Environmental Education is also taking on this interest. 

As in any academic discipline, it is especially important to know how this field is articulated as a research 
area, in order to get a picture of Science as an organisation. In this way, interest in this topic can provide 
an overview of who is who in this field of work. At the same time, this knowledge will allow a more 
efficient monitoring of scientific production, making it possible to plan the contributions to be made where 
the scientific discourse is in need of a greater effort. In short, at an early stage in the research process, 
it is particularly useful to know who your most productive researchers are, how they organise themselves 
into co-authorship networks, or what topics are emerging. 

The methodological resources provided by bibliometrics are particularly useful for this purpose. This 
scientific field enables evaluation during the research process, makes the most reliable bibliographic 
sources visible according to the fields of study, highlights the main countries that contribute to the 
different lines of research or establishes standardised criteria for the analysis of future concepts, among 
others [3]. 

Bibliometrics is based on the current situation in which scientific production is indexed in databases that 
allow access to all the units of information contained in bibliographic records: titles, authors, keywords, 
abstracts and citations. As this information is structured and categorised, it is possible to design maps 
of related concepts based on different criteria [4]. 
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These bibliometric maps are bidimensional representations of the specific topics within an area of 
knowledge. These representations help the visualisation and analysis of its structure and the dynamic 
evolution of the concepts. In order to create these maps, indicators are used to establish the 
relationships of joint appearance of the information at the bibliographic records. The more two concepts 
or keywords are linked, the closer they will be in the representation of the map.   

The aim of this paper is to facilitate the understanding of the field of study of environmental education 
that uses gamification as a methodology, making visible both those topics considered relevant and those 
that can serve as a research niche. For this reason, we proposed the creation of representations that 
could serve as a starting point for future interested researchers through bibliometric analysis. 

2 METHODOLOGY 
Bibliographic records were collected from the Web of Science (WoS) Scopus database in June 2021. 
The syntax used was “(KEY(environmental AND education)) AND (gamification OR gaming)". The 
document collection obtained was 228 documents, dated between 1972 and 2021. 

The data file was downloaded from WoS as a BibTeX file (.bib extension) where citation information, 
bibliographic information, abstract and keywords were attached. This file was imported into RStudio to 
create the database from which the science maps were created. For the bibliometric analysis, the 
Biblioshiny graphical interface was used. Biblioshiny belongs to the Bibliometrix package 
(https://www.bibliometrix.org/) available for the integrated development environment (IDE) for R called 
RStudio. 

In order to achieve the objective of the study, a cluster analysis and an analysis of the conceptual 
structure of the documents will be carried out. 

In cluster analysis, the references of each document are related and when they coincide, they are 
“linked”. The degree of linkage can be calculated based on whether they share the same reference, it 
means, both cite the same authors or same journals. Two papers would be related by references if at 
least one of their citations used in their texts appears in both papers. The results are displayed on two 
indicators: centrality and impact. 

In conceptual analysis, the relationship between the keywords of the documents in the collection are 
evaluated. The results are usually displayed on the basis of two indicators: centrality and density [5,6] 

Centrality (or Callon’s centrality) is a measure that assesses the degree to which an element is linked 
to others; these elements can be words, references or authors. It could be seen as the importance of 
an element in the evolution of development in specific areas analysed. How well positioned it is with 
other works on the field. This indicator is used in both analyses. 

Impact is understood as the total number of citations received per document. The more citations a paper 
has, the greater its transcendence within related subjects. This indicator is used in cluster analysis. 

Density refers to the internal cohesion of the elements. It matches each pair of existing keywords in the 
document with other similar ones, according to the total number of the keywords in the document. This 
could be interpreted as meaning that if a document has a high number of keywords, it is more general 
or broad and, therefore, the relationship between pairs of keywords is lower than other documents with 
a lower number of keywords. This indicator is used in thematic map. 

3 RESULTS 

3.1 Cluster analysis 
The cluster analysis assessed the level of bibliographic matching of the documents’ references in the 
collection using local citations, the citations received within the collection itself, as a measure of impact. 
The analysis was performed using the first 250 most used authors’ keywords and with a minimum of 
cluster frequency of 5%. The results can be seen in Fig. 1 and the clusters are labelled according to the 
keywords most frequently used by the authors in the constituent document. 

1 The top right section contains the topics that are most closely related to the terms “environmental 
education” and “gamification” and have the greatest academic impact. Here, the documents that 
relate “education” to the terms “environmental education” and “sustainability” are shown. 
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2 The upper left section are secondary or specific topics with a high local academic impact. Two 
clusters are found here: the higher density cluster is composed of papers about “game-based 
learning” and “environmental education”. The lower density cluster contains papers about 
“augmented reality” and “vegetation succession” in “educational sciences”. 

3 In the lower right section are central themes of the collection, but with less local academic impact. 
These clusters have a similar size, with one cluster more focused on “serious games”, 
“gamification” and “environmental education”; and a cluster being made up of documents dealing 
with “climate change” as the main theme, “gamification” and “environmental education”. 

4 In the lower left section are sub-topics with a low local impact. In this section, a single cluster 
appears in which documents on “attitudinal learning”, “attitude” and “environmental education” 
predominate. 

5 In the middle of the lower sections, with a medium centrality and low impact, a small cluster links 
documents about “inspire”, “environmental atlas” and “education”. 

 
Figure 1. Document keywords clusters by locale citation. 

3.2 Thematic map 
In relation to the thematic map generated between the terms used by the authors of the collection on 
environmental education and gamification according to the centrality and density indexes, the following 
results are obtained: 

1 Motor themes are those documents related to game design, game-based learning and 
biodiversity, as well as documents based on augmented reality or based on the vision of the 
future. They are located in the upper right quadrant with a higher centrality and density index. 

2 Basic and core themes present several clusters in which documents related to environmental 
education and role-playing games predominate; sustainability with play-based learning; education 
with simulation games; and educational sciences with girls and boys. They are located in the 
lower right quadrant and show a high centrality index with a low density. 

3 Niche themes are those related to self-management, mixed methods and risk factors. They are 
located in the upper left quadrant showing a low index of thematic centrality, but with a high 
density of publications. 

4 Emerging or declining themes are those documents that relate tobacco smoking to the 
environment and tobacco control, and global education with globally distributed computer 
simulations and specific networks. They are located in the lower left quadrant, with low centrality 
and density.  
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This thematic map was generated from the 250 most frequent keywords and grouped into clusters 
according to whether they reached the minimum 5% frequency of occurrence per cluster and the 
bidimensional representation can be seen in Fig. 2. 

 
Figure 2. Thematic Map of author’s keywords. 

4 CONCLUSIONS 
This study aimed to obtain the structural information underlying the publications about environmental 
education and gamification in order to provide the researcher with an overview of the field of study. To 
this end, a bibliographic analysis of the documents present in the Web of Science was carried out, and 
cluster analysis and thematic map analysis were performed. In both analyses, the authors' keywords 
were used to obtain the results and the citations obtained were considered only at the local level, in 
other words, among other documents in the collection studied. 

With regard to the bibliographic matching according to the keywords in the references of the documents, 
the themes are related in such a way that the links between game-based learning, probably through 
serious games, and sustainability within the environmental theme seem to be more relevant. Moreover, 
they coincide with the topics with the highest academic impact according to the results of the conceptual 
structure analysis. 

As regards emerging issues, the relationship between smoking and its control and the environment 
seems to be a growing theme. This may be due to the different studies that show the pollution that is 
produced, not only at the level of the health of smokers and their environment, but also in the soil, the 
air and the people who dedicate themselves to its cultivation, as commented by De Granda-Orive et al 
[7]. Its relationship with environmental education could also be indirectly focused on the prevention of 
its consumption. 

In view of the results, it could be concluded that environmental education and gamification do not seem 
to be major research topics either because it is considered as a cross-cutting issue in most countries or 
because the scientific community considers it as such. Based on the low number of published papers 
per author, a change of approach would be necessary in order to investigate the subject. This could be 
easier in those countries where production is currently high, as this topic could help to mitigate the high 
environmental impact they generate. 
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Abstract 
University institutions should favour the implementation of the 2030 Agenda for Sustainable 
Development approved at the United Nations to comply with the Sustainable Development Goals that 
impact higher education (Ojeda Suárez and Aguedo Contreras, 2019). This fact becomes more relevant 
in the training of Pre-service primary school teachers, who must be able not only to develop global 
citizenship as professionals, but also to promote it among their students. To this end, teaching 
competencies will be necessary to enable them to carry out this task. 

This paper presents an analysis of teaching competencies related to SDG 4 - Quality Education, 
specifically target 4.7, in the promotion of global citizenship in the curricula of primary education 
teachers' degrees of 40 Spanish public universities. For this purpose, a descriptive analysis of 1013 
study guides have been carried out with the support of the Atlas Ti program, considering as units of 
analysis the learning outcomes of the three conceptual dimensions of global citizenship described by 
UNESCO (2015): cognitive, socioemotional, and behavioural. 

The results of the analysis indicate a higher incidence of competencies related to the cognitive 
dimension (43%), 36% of competencies associated to the socio-emotional dimension and 21% of 
competencies linked to the behavioural domain. The evidence from this study suggests a need to 
expand teacher competences related to behavioural domain in Spanish public universities curricula, 
especially regarding fostering individual responsibility for the promotion of a more peaceful and 
sustainable world and the development of motivation for taking actions necessary to global citizenship. 

Keywords: Agenda 2030, Global citizenship, Primary education, Teacher competences. Spanish 
curricula. 

1 INTRODUCTION 
The goals proposed in the 2030 Agenda, especially those related to goal 4 on Education, should be 
contemplated in universities so that they can be transferred to society in different areas of knowledge 
(Ojeda Suárez and Aguedo Contreras, 2019). Global citizenship education is defined by UNESCO 
(2015) as the need to prepare individuals to reflect on global challenges through values, attitudes and 
proactive behaviors of analysis and collaboration for the solution of local and global problems. To this 
end, there are cognitive, socioemotional and behavioral competencies that must be considered in the 
formation of global citizenship (UNESCO, 2015). 

From an educational system perspective, schools should address current problematic situations in a 
practical way, so that students could get in touch not only with the problematic, but also with different 
strategies to propose solutions to local and global challenges. For this paradigm shift to a more active 
and problem-driven education, it is necessary that teachers are trained for the teaching of the objectives 
of sustainable education and the application of active methodologies in a transversal and integrated 
way. Previous studies on the vision of university students on the preparation of teachers for the 
integration of the objectives of sustainable development in class point for a need for teachers to be able 
to understand and integrate the contents in a transversal way in class (Albareda-Tiana et al, 2019).  

The purpose of this study was to analyze the curriculum of the primary teacher training degrees of 40 
Spanish public universities, with the objective of identifying learning outcomes related to the three 
conceptual dimensions of global citizenship. From this analysis, it is possible to assess the teaching 
competencies that are being worked on in the degrees and to make a prediction of the teacher profile 
that will be in the schools in the coming years. With this analysis, it will be possible to give indications of 
the formative paths for teacher training in global citizenship and its consequent transfer of competencies 
to the educational centers in their work with primary school children.  
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2 METHODOLOGY 
For this research, a descriptive analysis was carried out considering as primary documents, the teaching 
guides of the primary education teacher training degrees of 40 Spanish universities distributed among 
the 17 Autonomous Communities.   

The purpose of extending the sample was to determine a national profile of competencies worked on. A 
total of 1013 teaching guides were selected. The guides covered all the basic and compulsory subjects 
of the degrees, except for the Final Degree Project, which was redundant for this research, since it 
included the competencies of all the subjects taken.     

The analysis was carried out with the support of the Atlas-ti software version 9.1.5. Initially, a descriptive 
analysis of a quantitative nature was carried out to determine the incidence of the competencies worked 
on in different subjects of the different grades in the three dimensions. Subsequently, a qualitative 
analysis was carried out to identify the typology of competencies worked on related to each of the 
conceptual dimensions of UNESCO: cognitive, socioemotional and behavioral.    

Conceptual dimensions related to specific learning outcomes/Competencies: 

Table 1. Learning outcomes/Competencies X conceptual dimension 

Dimension Learning outcomes 
Cognitive To acquire knowledge, understanding and critical thinking about global, regional, national and 

local issues and the interconnection and interdependency of different countries and populations. 

Socioemotional To have a sense of belonging to a common humanity, sharing values and responsibilities, 
empathy, solidarity and respect for differences and diversity. 

Behavioural To act effectively and responsibly at local, national and global levels for a more peaceful and 
sustainable world. 

To identify learning outcomes, six subcategories of analysis related to Global Citizenship were selected 
for the 1013 primary documents: 

 
Figure 1. subcategories of analysis 

citizenship

responsability

sustainability

global

local

civilization
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3 RESULTS 

3.1 The incidence of global citizenship competencies in undergraduate subjects 
The results of the quantitative analysis showed that competencies related to global citizenship are 
detected in different subjects, especially those related to:  

- Social responsibility in education 
- Social sciences in primary education  
- Philosophy and ethics in education  
- Matter and energy sciences  
- Sociology of education  
- Educational innovation in primary education 
- Practicum 
- Society, School and Democracy 
- Knowledge of the physical, cultural and social environment  

The results of the quantitative analysis showed that competencies related to global citizenship are 
detected in different subjects, especially those related to:  

3.2 Competencies/learning outcomes related to the cognitive dimension 
A total of 43% of the competencies found in the teaching guides are related to the conceptual cognitive 
dimension, to acquire knowledge, understanding and critical thinking about global, regional, national, 
and local issues and the interconnection and interdependency of different countries and populations. 

Among the main competencies or learning outcomes, the following can be highlighted: 

518.6. Diagnose problems, formulate, and implement knowledge-based solutions oriented to the 
common good. 

250.24. To value individual and collective responsibility in the achievement of a sustainable future, 
assuming that the exercise of the educational function must be improved and adapted to scientific, 
pedagogical and social changes throughout life. 

549.17. To assume the educational dimension of the teaching function and to promote democratic 
education for active citizenship. 

603.8 To design interdisciplinary projects and didactic proposals to promote the assumption of values 
associated to a responsible, active and democratic citizenship. 

3.3 Competencies/learning outcomes related to the socioemotional dimension 
A total of 36% of the competencies/learning outcomes found in the teaching guide are linked to the 
development of the sense of belonging to a common humanity, sharing values and responsibilities, 
empathy, solidarity and respect for differences and diversity. Actions such as collaboration, the exercise 
of working in a critical and empathetic manner, considering human rights are the main themes found in 
this dimension. 

520.10.  Collaborate with the different sectors of the educational community and the social environment. 
To assume the educational dimension of the teaching function and promote democratic education for 
active citizenship. 

537.23. To develop for the exercise of an open, educated, critical, committed, democratic and supportive 
citizenship. 

622.4 To develop strategies favorable to the construction of a democratic, participative and respectful 
citizenship with human rights. 

3.4 Competencies/learning outcomes related to the behavioral dimension 
Finally, 21% of competencies/learning outcomes refer to act effectively and responsibly at local, 
national, and global levels for a more peaceful and sustainable world. Among the competencies/learning 
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outcomes to be developed, we highlight actions related to the promotion of actions linked to democratic 
citizenship and relevant citizenship attitudes. 

519.2. To promote actions of education in values oriented to the preparation of an active and 
democratic citizenship. 

252:2 To recognize the mutual influence between science, society and technological development, as 
well as the relevant citizenship attitudes, to promote interest and respect for the natural, social and 
cultural environment and to strive for a sustainable future. 

The first set of analyses examined the most incident actions in the different subjects of the teacher 
training program of Spanish public universities. In this sense and in line with UNESCO's assumptions, 
it would be necessary to foster more competencies/learning outcomes related to the development of 
individual responsibility for the promotion of a more sustainable world and in the development of 
motivation for taking necessary action for global citizenship. 

4 CONCLUSIONS 
This paper is part of a larger research on the elements of Goal 4 of the 2030 Agenda in primary teacher 
education. In this section, an analysis of teaching competencies related to the promotion of global 
citizenship in three conceptual dimensions was prepared. Although we found competencies linked to the 
three dimensions, there is a significant difference between the incidence of competencies related to the 
cognitive and behavioral spheres. In other words, there is a higher incidence of competencies related to 
knowledge and critical thinking about the relationship between societies and citizenship issues, while 
competencies related to effective action for the improvement of local and global society appear to a lesser 
degree.  

This inconsistency could be justified by the behavioral dimension being of a more practical nature, a 
competence/learning outcome more difficult to develop during theoretical training studies. However, it 
demonstrates a need for broadening and deepening, once primary school teachers will be the ones who 
will work with children in educational centers. As important as the cognitive and/or socioemotional 
competencies are the behavioral competencies, which will allow the future teacher to transfer the two 
previous dimensions to practice and to future generations. 

The results suggest broadening the competencies and/or learning outcomes in different subjects related 
to the implementation of improvement actions, a competency that could be better worked on in the 
subjects through more active methodologies related to the simulation of analysis and solution of real 
problems related to global citizenship. 
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P.D. Franco-Caballero, G.E. Sotorrío-Sánchez, A. Matas-Terrón 
University of Malaga (SPAIN) 

Abstract 
Educational methodologies underwent a substantial change following the World Health Organisation's 
declaration of the SARS-CoV-2 virus as a pandemic. This situation meant that the population of several 
countries was confined to their homes and, consequently, training processes evolved towards more 
digitised systems. As a result of this change, we found an influx of publications on a multitude of subjects 
in which different areas were worked on from specific methodological approaches. The aim of our work 
was to find out which topics were the ones with the highest academic production in journals indexed in 
the Scopus database. For this purpose, a bibliometric analysis of 973 documents containing the 
concepts “methodology”, “education” and “covid” and their derivatives was carried out. The results show 
that the major axis of publications deal with university education, e-learning and b-learning; but topics 
related to the feeling of well-being and leadership skills have the role of driving or promoting research 
topics. 

Keywords: bibliometric analysis, methodology, COVID-19. 

1 INTRODUCTION  
From 2020 to the present, all countries have been impacted by the SARS-CoV-2 coronavirus disease 
pandemic, known by the acronym COVID-19. This virus spread from the beginning of 2020 and led to 
its classification as a pandemic virus by the World Health Organisation [1]. 

Due to the socio-sanitary decisions taken by all countries as a result of this situation, educational 
processes underwent a wide range of changes: starting with a shift to teaching processes through virtual 
environments in their entirety, as they were in a situation of home confinement dictated by the 
governments of each country; and continuing with a progressive approach towards blended or face-to-
face learning with restrictions on contact and capacity in the classrooms. These sudden changes in 
teaching-learning modalities caused serious adaptation problems, especially in groups of limited 
economic level [2,3]. These limitations are still in place today in several schools and educational 
institutions. 

This involved a multitude of methodological and didactic adaptations at all educational levels, and 
subsequent studies were carried out which have served as a framework for the critical analysis of these 
responses. The impact of the pandemic has affected practically all areas of knowledge, so that the 
bibliography related to COVID-19, linked to the methodologies of educational processes, covers all 
aspects and fields of study, making it almost impossible for a researcher to carry out a bibliographical 
review of the most relevant publications. 

In order to facilitate the structural understanding of the different academic areas that link the 
aforementioned concepts, COVID-19 and education within the social sciences, the use of bibliometrics 
was proposed. Bibliometrics is an application of text mining that enables the evaluation of research by 
analysing documentary sources and highlighting the most relevant concepts, authors, topics and 
countries in each field of study [4]. We could see bibliometrics as the application of mathematics and 
statistics in the world of bibliography. 

There are studies in almost all areas of research that endorse the advantages of using these analyses 
to establish a thematic map of the different sub-categories within the scientific production of each subject 
area, such as the study by Beltrán and Romero [5]. In these bibliometric studies, the trends and 
crosscutting theories that are addressed by researchers within their field of study tend to emerge, 
especially those emerging or declining topics, those driving topics, those topics considered basic within 
the area and those topics considered publication niches. 

The aim of our work is to give an overview of the current bibliographical situation of the production 
referred to the different educational methodologies that have been carried out during COVID-19. To this 
end, we aim to analyse the research present in the Scopus database, in which the terms “methodology”, 
“education” and “covid-19” are used, through a bibliometric study. 
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2 METHODOLOGY 
In order to obtain the sample collection of documents, the bibliographic records of our field of research 
at Scopus database. In the search, we used the syntax "(TITLE-ABS-KEY (covid) AND TITLE-ABS-KEY 
(education) AND TITLE-ABS-KEY (methodology))" which would filter the search to find those papers 
with the keywords “methodology”, “education” and “covid-19”. 973 documents were collected. 

For the analysis of the data, use was made of Bilioshiny, which is the web interpreter of the Bibliometrix 
v.3.1 package (https://www.bibliometrix.org/) for the RStudio v1.4.1717 analysis software 
(https://www.rstudio.com/), which serves as an interface to R. 

For the correct interpretation, a homogenisation of authors’ keywords was performed to group plural 
terms into their singular analogues. The words that were modified to singular were “humans”, 
“pandemics”, “students”, and “infections”. 

In order to achieve the objective of the study, a cluster analysis and an analysis of the conceptual 
structure of the documents will be carried out. 

The cluster analysis compares references in each document and, when they match, “links” the 
documents together. The degree of linkage can be calculated based on whether they share the same 
reference, it means, both documents cite the same authors or same journals. If this occurs, the 
documents are said to be related. The results are displayed on two indicators: centrality and impact. 

In the conceptual analysis, on the other hand, what is evaluated are the relationships between the 
keywords of the document. The results are usually displayed on two indicators: centrality and density 
[6,7] 

Callon’s centrality is used. It is a measure that assesses the degree to which an element is linked to 
others; these elements can be words, references or authors. It could be seen as the relevance of an 
element in the development of the specific areas analysed. Furthermore, it could be understood as how 
well positioned it is among other works on the field. This indicator is used in both analyses. 

Impact refers to the total number of citations received per document. The more citations a paper has, 
the greater its transcendence within related subjects. This indicator is used in cluster analysis. 

Density is a term that relates to the degree of cohesion of the elements. It matches each pair of existing 
keywords in the document with other similar ones, according to the total number of the keywords in the 
document. This could be interpreted as meaning that if a document has a high number of keywords; it 
is more general or broad. Therefore, the relationship between pairs of keywords is lower than other 
documents with a lower number of keywords. This indicator is used in thematic map. 

3 RESULTS 
The collection analysed consisted of 973 documents from 2019 to 2021. They were distributed among 
494 documentary sources (journals, books, conferences…) and received an average of 2.18 citations. 
They were written by 3825 authors, of which 136 were written alone. The average number of authors 
per document was 3.93. 

The results of the cluster analyses and thematic map are presented below. 

3.1 Cluster analysis 
The cluster analysis assessed the level of bibliographic matching of the documents’ references in the 
collection using local citations, the citations received within the collection itself, as a measure of impact. 
The analysis was performed using the first 250 most used authors’ keywords and with a minimum of 
cluster frequency of 5%. The results can be seen in Fig. 1 and the clusters are labelled according to the 
keywords most frequently used by the authors in the constituent document. 
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Figure 1. Document keywords clusters by locale citation. 

The analysis resulted in three clusters: 

1 The one with the highest impact and lowest centrality was focused on “e-learning” and “distance 
learning”.  

2 The middle cluster, of medium impact and centrality, had “distance learning” as its central focus 
without any specific emphasis.  

3 The last cluster, with high centrality and low impact, was focused on “blended learning”.  

All clusters had “higher education” and “covid-19 pandemic” as background themes. 

3.2 Thematic Map 
In relation to the thematic map generated with authors’ keywords of the collection about “methodology”, 
“education” and “covid” according to the centrality and density indexes, the following results are 
obtained: 

1 Motor themes are those documents related to well-being, teaching, and communication. They are 
located in the upper right quadrant, with a higher centrality and density index. 

2 Basic and core themes present several clusters. From the biggest to smallest, the clusters were 
focused on higher education; e-learning and blended learning; and distance or online education. 
They are located in the lower right quadrant and show a high centrality index with a low density. 

3 Niche themes are those related to telemedicine and telehealth; mobile learning and augmented 
reality; and innovation with health. They are located in the upper left quadrant, showing a low 
index of thematic centrality, but with a high density of publications. 

4 Emerging or declining themes are those documents that focus on stress, mental health and 
lockdown. They are located in the lower left quadrant, with low centrality and density.  

This thematic map was generated from the 250 most frequent keywords and grouped into clusters 
according to whether they reached the minimum 5% frequency of occurrence per cluster, and the 
bidimensional representation can be seen in Fig. 2. 
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Figure 2. Thematic Map of author’s keywords. 

4 CONCLUSIONS 
The aim of this study was to provide an overview of publications on educational methodologies in the 
COVID19 era. To this end, a bibliographic analysis of the documents present in the Scopus database 
was carried out and a cluster analysis and a thematic map analysis were performed. In both analyses, 
the authors' keywords were used to obtain the results and the citations obtained were considered only 
at the local level, i.e. among other documents in the collection studied. 

The themes revealed by the bibliographic matching generated with the keywords of the documents show 
that the majority of the research was focused on distance learning, with all its variants. 

In relation to the thematic map, several nodes of interest to the scientific community can be detected. 
The themes underlying the publication are focused on distance learning, as expected, but the driving 
themes seem to be centred on people's well-being and communicative processes. Publishing niches 
related to health domains are also spotted, probably because of advances and methodological changes 
in consultations and reviews via phone and video calls. In line with these health topics, there is a less 
developed focus on stress and mental health problems arising from home confinement during the year 
2020. 

In view of the results, we can see that educational methodological developments have mainly tended 
towards both synchronous (e-learning) and asynchronous (blended learning) distance learning. In 
addition, the highest publication rate has focused on methodological developments in health and 
psychological subjects, as expected in the situation experienced. 

REFERENCES  
[1] “WHO Director-General's opening remarks at the media briefing on COVID-19 - 11 March 2020,” 

World Health Organization. [Online]. Available: https://www.who.int/director-general/speeches/ 
detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020. 

[2] S. Cano, C. A. Collazos, L. Flórez-Aristizabal, F. Moreira, and M. Ramírez, “Experiencia del 
aprendizaje de la Educación Superior ante los cambios a nivel mundial a causa del CoVId-19,” 
Campus Virtuales, vol. 9, no. 2, pp. 51–59, 2020.  

5157



 

 

[3] P. D. Franco, and T. Rodríguez, “Análisis de la percepción de estudiantes ante la docencia durante 
la COVID-19 en la Universidad de Málaga,” in Procesos de enseñanza-aprendizaje innovadores 
mediados por tecnología (F.D. Guillén, M. Gómez, T. Linde and E. Sánchez, coords.), Ed. Octaedro, 
pp. 223–234, 2021 

[4] C. Galvez, “Visualización de las principales líneas de investigación en salud pública: un análisis 
basado en mapas bibliométricos aplicados a la revista española de salud pública (2006-2015),” 
Revista Española de Salud Pública, vol. 90, p.p. e1-e10. 

[5] A. M. Beltrán, and E. Romero , “El papel de la gamificación en la conciencia ambiental: Una revisión 
bibliométrica,” Revista Prisma Social, vol. 30, p.p. 161-185. 

[6] M. Callon, J. P. Courtial, and F. Laville, “Co-word analysis as a tool for describing the network of 
interactions between basic and technological research: The case of polymer chemsitry,” 
Scientometrics, vol. 22, no. 1, pp. 155–205, 1991. doi:10.1007/BF02019280 

[7] M. Cobo, A. López-Herrera, E. Herrera-Viedma, and F. Herrera, “An approach for detecting, 
quantifying, and visualizing the evolution of a research field: A practical application to the Fuzzy 
Sets Theory field,” Journal of Informetrics, vol. 5, no. 1, pp. 146–166, 2011. doi:10.1016/ 
j.joi.2010.10.002 

5158



 

 

PEDAGOGICAL CONDITIONS FACILITATING PARENTS’ SHARING 
OF CHILDREN EDUCATION EXPERIENCES  

Skaistė Kovienė 
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Abstract  
It is obvious that modern society is moving from the information age to the age of experience, because 
due to the excess of information and the lack of clear selection criteria, knowledge itself loses its impact, 
the most important thing is the personal relationship, the emotion and impulse of the moment. We need 
experience as a means of improvement. Thus, experience is a research tool that helps to form a context, 
to reveal the potential, to embody mutual processes between a human and the world. Experience helps 
to orient scientific thinking towards less false understanding, revealing the subjective world of the 
individual, so that one or another decision can be made to achieve the goals of scientific cognition. 

In the context of parental pedagogical education, experience is accumulated throughout life and is 
updated and enriched each time by parents communicating with each other and reflecting on the 
experience already gained. The concept of parental experience is complex, and each of their 
experiences is valuable, helping to understand the pedagogical conditions necessary for the 
organization of pedagogical education of parents. 

This article analyses the forms and significance of experience sharing among parents in the education 
of children. Pedagogical conditions that encourage parents to share experiences are revealed. 

Prior to the empirical research, scientific and methodological literature, information sources and the 
documents on education of the Republic of Lithuania were analysed. A qualitative research strategy was 
chosen to implement the research aim. The research involved 21 informants who agreed to participate 
in the study. As the essential thing in the qualitative research is the saturation of the collected data, the 
specific / well-defined sample of the dissertation research was not planned in advance. Data were 
collected until they began to recur and a decrease in their informativeness became apparent. The 
average age of the informants in the study was 37 years, all the informants were female. All informants 
have completed higher education. The sample of the research is convenient non-probability.  

The results of the empirical study revealed that parents usually share their experiences of children 
education with each other through direct communication or the use of information and communication 
technologies. The meaning of communication between parents is constructive communication, during 
which not only the problems of children‘s education are shared, but also the possibilities of their solution. 
Parents also see the point in sharing information, attitudes, and experiences with each other. The 
sharing of experiences among parents usually takes place on the initiative of educational institutions, 
less often the parents themselves.  

Keywords: Experience, sharing experience, parents, pedagogical conditions, constructive communication. 

1 INTRODUCTION  
Today’s society is moving from the age of information to the age of experience: due to the excess of 
information and the absence of clear selection criteria, knowledge itself begins to lose its effect, the 
most important becomes personal relationship, momentary emotion and impulse [1]. Experience is a 
semantic derivation, a system of meanings that captures knowledge, abilities, skills, values that are 
significant to a person. In the senses that make up the semantic content of experience, information is 
accumulated about the common, i.e. constantly repeating phenomena in human empirical expression 
(interpretation, understanding, and activity), their properties, relationships, legalities. Experience is 
emphasized as a value as a primary source of learning. Experience is a tool for improvement. If we do 
not realize this, then we do not want to learn from the experiences that our soul has chosen to 
experience at the moment. How the experience will be used to answer the questions of the knowledge-
seeking person depends largely on the compatibility of the questioner and the respondent’s intentions, 
common sense and mind [2]. 

Experience consists of two components: the active part of action and the passive part of survival [3]. 
Activity is expressed by the fact that experience is acquired through constant testing. In our case, 
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teachers are constantly in contact with parents, looking for ways to involve them in the activities of the 
preschool institution, the education of children – thus acquiring some positive or negative experience of 
communication with parents. The second part of experience is the knowledge of life and feeling. By 
gaining one or another experience, we affect the object and then experience the consequences of our 
actions. When the subject notices a causal relationship between his actions and outcomes, he becomes 
conscious or knowing, and the real meaning is related to the behavior of the person [4]. Experience has 
cognitive value only if it is accumulated and changes the attitude [3]. 

Experience is thus a tool of scientific research that helps shape context, reveal potential, embody the 
immanent mutual processes between the human and the world. Experience captured in a personal 
context helps to consciously internalize the fact that the situation in which it is present is not simply 
subjective, it is not a lie that exists only within the person, it is not an isolated event. Experience helps 
to orient scientific thinking towards a less misleading understanding, exposing the subjective world of 
the individual so that, in order of the objectives of scientific cognition, one or the other decision can be 
made [4]. 

Experience in the form of thought is “accumulated” throughout life, looking back, learning from one’s 
own practice, discovering opportunities, anticipating perspectives [5], [6]. It is reconstructed through 
reflection, which is interpreted by the authors [7], [8] as a process that draws attention to the experience 
experienced, its content, encompassing thoughts, feelings, actions, creating and conceptualizing new 
meanings. Every experience accumulated in the past can be reflected, analyzed and interpreted. 

The accumulation of experience is characterized by cyclicity, beginning with a specific personal 
experience, enabling the comparison of new situations with existing knowledge. By observing and 
reflecting on them, a new perception is acquired, which is generalized in the mind and integrated into 
theories. Further, these theoretical generalizations are applied to a new situation by actively 
experimenting or testing concepts, which allows everything learned to be tested in new, more complex 
contexts and gain specific experience at a higher level. 

In summary, it can be said that experience is accumulated throughout life and is renewed and enriched 
each time by reflecting on the experience already acquired. Researches present the process of 
accumulating experience in various ways. Thus, it can be concluded that the concept of experience is 
complex, and every experience acquired by parents and shared with other parents is valuable, helping 
to create the necessary pedagogical conditions for quality education of children. 

Teachers create favorable conditions for the accumulation of parental experience and the sharing of 
children’s educational experience amongst themselves in the educational institution, not only by 
applying various forms and techniques, but also by modeling a favorable educational environment. An 
educational environment in which the accumulation of parents’ experience and sharing it with others 
take place determines the success of a particular child’s education. Experiential learning does not occur 
when the learner (in this case, the parents) receives information on a particular subject, but when he or 
she changes his or her understanding and sees the surrounding environment from a different angle. 

In the educational environment there is an educator [9], [10]. The educator (person) should have certain 
competencies to help learners to reach their learning goals in the most effective way. In this environment, 
the teacher becomes a key figure in implementing various educational reforms, fostering human 
potential and developing future generations, and, of course, enabling parents to acquire and share as 
diverse experiences as possible [9], [10], [11]. 

In today’s society, there is a debate about what competencies a modern teacher should possess. 
Studies [12], [13] show that the activity of teachers highlights the importance of the peculiarities of 
childhood development, the role and nature of games in childhood, cooperation with the family, parental 
pedagogical education. Teachers in preschool education are more interested in activities that shape 
social skills, the need to develop an effective family support strategy. 

Changing roles of the teacher also requires different methods of their work. Teachers are expected to 
contribute to learning through innovative teaching methods, involving not only students, but also their 
parents and colleagues to the education process. One of the key skills of teachers is communication 
and cooperation with parents. Often due to the lack of competence and professionalism of the teacher, 
the communication of teachers with parents becomes difficult, teachers avoid conversations with parents 
[11]. The competence of pre-school teachers in communication and cooperation consists of the ability 
to communicate and cooperate with persons of different cultures in the workplace and in the social 
environment and to be able to resolve conflicts; to promote active communication and cooperation 
among children in the group; to cooperate with colleagues and other professionals in developing 
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educational premises and evaluating educational achievements and progress; to communicate and 
cooperate with parents (guardians) of children in recognizing their role, rights and responsibilities while 
creating educational conditions; to cooperate with the child and family support specialists.  

In this context, the objective is to analyze the pedagogical conditions that encourage the sharing of 
children’s educational experiences among parents. 

2 METHODOLOGY 

2.1 General characteristics of the study 
Applied research methods include the analysis of scientific information sources and the content of 
legislation (to reveal the theoretical context), semi-structured written interview (to gather empirical 
research data) and content analysis (to analyze empirical data).  

The study is based on the views of social constructivism that the construction of reality cognition and 
thinking is an active process in which acquired knowledge is applied in various situations and the 
learning process takes place on the basis of already acquired knowledge and experience [14]. The study 
is also based on the humanist attitude that every personality itself is active, creative, constantly aspiring 
to grow and improve, open to new experiences [15] and view of the philosopher J. Dewey on reflective 
thinking: “Thinking is the best feeling that is the foundation of everything that affects beliefs.” 

For the conduct of empirical research, the method of qualitative research was chosen – structured 
interview when the questions of the interview and their order were predicted in advance. 

The research tool – the interview questionnaire – is based on the methodological literature of qualitative 
researches [16], [17], [18], [19], [20] and the aim of the study – to reveal what pedagogical conditions 
encourage parents to communicate and share experiences of children’s education among themselves. 

The results of the study do not represent the entire population, but help to spot certain current trends 
that help to improve parental pedagogical education in preschool educational institutions. 

2.2 Sample of research 
The sample of the qualitative study included 21 informants who agreed to participate in the study – 
parents of children attending preschool educational institutions. The average age of the informants 
involved in the study was 37 years, with all female informants having a higher education. Since the 
essence of qualitative research is the saturation of the data collected, the specific / precisely defined 
sample of the dissertation study was not provided in advance. The data was collected until they began 
to repeat and a decrease in their informativity became apparent. The sample of the research is non-
probability. 

2.3 Data analysis 
The material obtained during the interviews with parents was analysed in a consistent manner, by 
inductively separating semantic units, formulating them into subcategories, and later grouping them into 
categories, which are illustrated with supporting examples from the interview protocols. Category is a 
statement that includes a group of subcategories (short statements) that are linked by the overall 
meaning of the text [16], [19], [20]. The grouped categories form topics that describe the phenomenon 
under consideration. The conclusions of the research were formulated on the basis of qualitative content 
analysis.  

2.4 The Ethics of Research  
The research was conducted in accordance with the ethical principles of the research [17], [20]. All study 
participants were informed on the purpose of the study, confidentiality, anonymity. The requirements of 
scientific ethics were followed during the research, data analysis and publication of research results. All 
interview texts are encoded by attributing them to combinations of letters and numbers. For the analysis 
of the contents of the interviews, a toolkit is developed – a coding form in which, in order to anonymize 
the data of the interviews, the document name T1 is assigned to each interview protocol. The letter T 
indicates that this document is encoded by an interview with the father or mother of a child attending 
preschool, and the second mark – number 1 – indicates the number of the protocol in list of all the 
interviews being analyzed. 

5161



 

 

3 RESULTS 
Parents communicate with each other using information and communication technologies or share 
relevant information and seek solutions to problems that arise through direct communication. The 
meaning of parent-to-parent communication is constructive communication: the opportunity to share 
problems in children’s education and their solutions, information, attitudes and experiences. 

3.1 Forms of communication and sharing of experiences among parents 
The analysis of the content of the interviews helped to figure out in what forms parents communicate 
with each other. Parents were asked how they communicate with the parents of the child’s group. The 
forms indicated by informants are divided into two categories: information and communication 
technologies and direct communication. The study data are presented in Table 1: 

Table 1. Most often forms of communication and sharing experiences chosen by parents. 

Category Sub-category More typical examples 
Information and 
communication 
technologies  

Social networks “<...> We have created a closed Facebook group and we just share the 
information if we have any...” (T1); 
“We communicate. We have a Facebook group. So whatever is there, when 
you need something... so it’s just written in the group” (T8); 
“<...> we have Facebook, so if it is some important information... It’s a 
general group information, it’s not just what you have done...” (T13); 
 “<...> we have a joint page on Facebook, where we discuss. 
Advertisements are shared, and the teacher posts information. We chat in 
that space...” (T19); 
“Online, if we meet, we discuss, let’s say, if there are any problems, or some 
information...” (T21). 

Phone calls  “<...> Even with the parents of some children we often talk on the phone, 
talk about how they are there, whether they fight, reconcile, why they fought, 
what problems they have in the kindergarten, etc.“ (T21); 
“We text personally” (T5). 

Direct 
communication 

Sharing relevant 
information  

“So we share it, we take pictures, select whose work is the best, we have 
done that from recycled materials... (T17). 

Solving problems  <...> we solve common group problems (T7). 

Making joint 
decisions  

<...> when we have meetings and at that time we look for solutions, well 
then we make some joint decisions (T11). 

Formal 
communication 

<...> only at parents’ meetings, when you see how they look like, when they 
come to pick up their children. Good afternoon and good bye... (T14). 

The informants in their responses mostly mentioned communication using information and 
communication technologies – the transfer of information to groups created on social networks. On 
social networks parents share information (<...> we have created a closed Facebook group and we 
just share the information if we have any… (T1)), communicate (We communicate. We have a 
Facebook group. So whatever is there, when you need something... so it’s just written in the group (T8)), 
solve problems (Online, if we meet, we discuss, let’s say, if there are any problems, or some 
information (T21)). They also communicate and solve problems on phone (<...> Even with the 
parents of some children we often talk on the phone, talk about how they are there, whether they fight, 
reconcile, why they fought, what problems they have in the kindergarten and so on (T21); We text 
personally (T5)). Parents also get teachers involved to communication on social networks (<...> we 
have a joint page on Facebook, where we discuss. Advertisements are shared, and the teacher posts 
information. We chat in that space (T19)). It may be presumed that for communication parents more 
often chose information technologies due to the lack of time, and the convenience of tools. 

The content of the category direct communication is widely developed, it consists of four subcategories: 
sharing relevant information, solving problems, making joint decisions, and formal communication. 
During direct communication parents share information (So we share it, we take pictures, select whose 
work is the best, we have done that from recycled materials (T17)), solve problems (<...> we solve 
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common group problems (T7)), make decisions (<...> when we have meetings and at that time we look 
for solutions, well then we make some joint decisions (T11)). The participants of the interview note that 
sometimes communication is only formal: <...> only at parents’ meetings, when you see how they look 
like, when they come to pick up their children. Good afternoon and good bye... (T14). This shows the 
reluctance of parents to share experiences, to collaborate with each other and with teachers. 

3.2 The meaning of parental intercommunication and sharing experiences  
The informants were asked what meaning of communication and sharing of experiences with other 
parents of their child’s group they see in their child’s education.  The meaning of communication and 
sharing between parents is defined by one category - constructive communication. This category is 
revealed by two subcategories: sharing and solving problems and sharing information, perspectives and 
experiences (see Table 2).  

Table 2. Constructive communication among parents.  

Category More typical examples 
Sharing problems and solving 
them 

<...> I check and understand that not only my child has those problems, they 
also affect other children (T4); 
If we feel that we have more problems there, more children, then the parent 
company comes together - we go to the teacher, we talk (T11); 
You just can compare how real those problems you are experiencing are. <...> 
This is just for checking information (T12); 
And just then we talk: and how do you solve that problem (T15). 

Sharing information, attitudes 
and experiences 

Sharing information. Other parents even don’t know some information. And we 
simply share it while communicating with each other (T1); 
It would be more related to the education in family setting (T3); 
When questions arise, it is very good that there is someone you can ask, 
someone can advise you (T14); 
<...> you could see how much other parents’ children of the same age know, 
how much you know (T18); 
We talk about our children somehow; we talk about children of that age (T19); 
Each parent’s attitude and experience is different. You can learn something from 
others, or, let’s say, from the mistakes or good practice (T20). 

Informant communication with other parents is very helpful in identifying children’s problems (<...> I 
check and understand that not only my child has those problems, they also affect other children (T4)), 
solving problems with the teacher (If we feel that we have more problems there, more children, then 
the parent company comes together - we go to the teacher, we talk (T11)). Parental sharing of problems 
gives parents more confidence in their pedagogical abilities.  

Informants most often emphasized parental sharing of information (Sharing information. Other parents 
even don’t know some information. And we simply share it while communicating with each other (T1)), 
experience, because each parent’s experience is unique, making it very valuable to others (Each 
parent’s attitude and experience is different. You can learn something from others, or, let’s say, from the 
mistakes or good practice (T20); <...> you could see how much other parents’ children of the same age 
know, how much you know (T18); We talk about our children somehow, we talk about children of that 
age (T19)), pieces of advice (When questions arise, it is very good that there is someone you can ask, 
someone can advise you (T14)). 

3.3 Conditions facilitating communication and sharing of experiences among 
parents 

In order to clarify the conditions that facilitate communication and sharing experiences among parents, 
informants were asked to identify what motivates them to communicate and share experiences. In the 
analysis of the data of the interviews, two categories were distinguished: improvement of the 
communication of teachers with parents, improvement of material conditions. Data is presented in Table 
3: 
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Table 3. Facilitating conditions.  

Category Sub-category More typical examples 
Pedagogues and 
parents’ 
communication 
improvement 

Active 
communication 

Very often there is lack of initiative from class-teachers, head teacher, 
creating favourable environment for communication (T2); 
 <...> information channels could be used more actively, information shared 
more often (T10); 
Would like more information (T19), (T20); 
Teachers could more often take the initiative to share information, 
observations and advice (T11). 

Parent 
involvement 

One would like more activities, in which parents were involved as well (T21); 
The teacher could think about how to get us involved (T6). 

Pedagogical 
help for parents 

It would be necessary to devote more attention to parent relationship 
development. It would be necessary to work more with families (T1); 
Consultations for parents also would be worth (T7); 
After them psychologist or logopedist lectures on children bringing up 
questions and parents discussions would be very useful (T18). 

Material condition 
improvement 

Space for 
parents 

There is lack of space in the establishment, where the events could take 
place and the group parents would find room and wouldn’t be packed (T3); 
If there are more parents, it’s getting too crowded. (T13);  
<...> there has to be some kind of space in any case, because it gives 
freedom for communication, clearness (T8); 
Nobody has thought that parents need some room, all the conversations 
take place in the presence of the children (T15); 
<...> there is not even the room, where after taking off clothes you could sit 
down, heat up water for tea <...> in order not to feel a stranger (T14). 

Modernity of 
educational 
environment 

A child should grow in a modern, up-to-date environment, to know what is 
going on in the world. But the toys and environment have to be such that 
educate child’s creative abilities (T16). 

The category of improvement of teachers’ communication with parents is revealed by three 
subcategories: active communication, parental involvement, pedagogical support for parents. Parents 
miss the initiatives of educational staff, and especially teachers, to create a favorable environment for 
communication (Very often there is lack of initiative from class-teachers, head teacher, creating 
favourable environment for communication (T2)), by providing information (<...> information channels 
could be used more actively, information shared more often (T10); Would like more information (T19), 
(T20); Teachers could more often take the initiative to share information, observations and advice (T11)). 
Initiative is missed also in the involvement of parents in the activities of the educational institution and 
the education of the child (One would like more activities, in which parents were involved as well (T21); 
The teacher could think about how to get us involved (T6)). 

A favourable educational environment is also created by educational support for parents: promoting 
mutual relationships (It would be necessary to devote more attention to parent relationship 
development. It would be necessary to work more with families (T1)), consultation (Consultations for 
parents also would be worth (T7)), organization of educational events and discussion initiation (After 
them psychologist or speech therapist lectures on children bringing up questions and parents 
discussions would be very useful (T18)). 

The category of improvement of material conditions is revealed by two subcategories: space for parents, 
modernity of the educational environment. The participants of the interview, who emphasized the 
material conditions, mentioned the area of pre-school education to be improved – the absence of spaces 
for parents. Parents lack the space where they can gather, without being hindered from discussing with 
the teachers and with each other (There is lack of space in the establishment, where the events could 
take place and the group parents would find room and wouldn’t be packed (T3); <...> there has to be 
some kind of space in any case, because it gives freedom for communication, clearness (T8); Nobody 
has thought that parents need some room, all the conversations take place in the presence of the 
children (T15); <...> there is not even the room, where after taking off clothes you could sit down, heat 
up water for tea <...> in order not to feel a stranger <...> in order not to feel a stranger (T14)). Parents 
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also care about the educational environment in which their children grow, the toys there (A child should 
grow in a modern, up-to-date environment, to know what is going on in the world. But the toys and 
environment have to be such that educate child’s creative abilities (T16)). Some think there is no need 
for improvement (Everything suits me (T17)).  

The analysis of data from interviews with parents revealed that parents communicate when teachers 
initiate both parental pedagogical education and children’s educational events. The most common 
references are traditional parental meetings (Only <…> at meetings (T12), (T17), (T20); Most are limited 
to parental meetings, in which official subjects are selected, which are provided by the statute, which 
must be in the documents. Parental authority must be one of the forms of self-government. At this 
everything ends (T10)), events for children (It is only during events (T14); <...> during the festivals. 
Otherwise, no possibilities are created (T9) for parents to meet. Participants in the interview noted that 
parents often begin to communicate with their children during the time of the seeing-off party, when that 
communication no longer makes sense. This indicates that communication between parents is poorly 
encouraged. 

In the analysis of the interview material, it turned out that parents notice that the educational institution 
sometimes does not initiate communication between the parents itself, it is limited to passing the 
necessary information. Parents themselves create groups on social networks (Parents themselves have 
created a group on the social network (T13)), sometimes only the most active parents communicate with 
each other (The most active parents independently initiate communication with others in order to discuss 
the issues that arise. The teachers do not interfere with this (T19)). Participants of the interview miss 
family of events organized by preschool educational institutions, during which the parents could develop 
their relationships with other parents, the relation would become warmer. Good parents’ relationships 
also have a positive impact on children’s relationships. 

A positive impact on parents is not only made by educational materials recommended by teachers, 
educational events, but also the dissemination of parental experience, learning from each other. In 
parents’ groups where their experiences are shared, a sense of communion is created that unites the 
members of the group. Parents learn from each other positive ways of managing behavior and solving 
problems in education, cooperate, they receive support and help. 

4 CONCLUSIONS 
The results of an empirical study revealed that parents share experiences through the use of information 
and communication technologies or through direct (live) communication. Most often parents choose 
social networks, where they create their own groups and interact there, exchange experiences with each 
other.  

The responses of informants who prefer direct communication revealed the nature of communication 
and sharing experiences: sharing relevant information, problem solving, joint decision making and formal 
communication. Formal communication indicates the reluctance of parents to share their experiences, 
to cooperate.  

The importance of communication and sharing of experiences between parents is highlighted. It is 
important for parents to share with each other the problems that arise in the education of their children, 
while also finding a solution to the problems that arise.  

Communication between parents and sharing of experiences is mainly encouraged by the improvement 
of pedagogical communication with parents and the improvement of material conditions. For parents, 
active communication with pedagogues, involvement in children’s education and pedagogical support 
is important, they lack comfortable and modern spaces in which parents can communicate and 
exchange their experiences. 
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Abstract

In education system that aims at nurturing creative, civic, critical-minded people the role of the teacher is
more complex, demanding greater variety didactic and technological competences as well as flexibility in
order to be inspiring and empowering, rather than controlling and pressing. Therefore, it is essential to
understand what contextual and personal factors contribute to teachers’ classroom (de)motivating style.
For that purpose, two theoretical approaches are used in this study. Self-Determination theory (SDT)
offers classification of teachers’ (de)motivating styles relating them with satisfaction and frustration of
students’ basic psychological needs. In addition, SDT suggests that teachers’ need satisfaction and
frustration is related to their choice of (de)motivating teaching strategies. Need satisfaction and
frustration is context dependent. The goal theory offers mastery and performance school goal orientation
as contextual factors. Few previous studies suggest that consonance between teachers’ personal and
school values is another contextual factor related to teachers’ need satisfaction and frustration (Skaalvik
& Skaalvik, 2011). The goal of the current study is to investigate the predictive value of school goal
structure and value consonance for classroom (de)motivating styles controlling for teachers’
sociodemographic characteristics (gender, school subject, grade, class size, teaching experience) and
teachers’ basic psychological needs satisfaction and frustration. 

Method:
Data from the pilot study of the project “Towards the effective teaching: the evaluation of (de)motivating
teaching strategies and their effects on students’ using Circumplex model” was used for this analysis.
114 (105 women and 9 men) 5 –12 grade teachers from 37 different areas in Lithuania participated. 4
(de)motivating teaching styles (autonomy support, structure, control, chaos) were evaluated using
Situations in School questionnaire (Aelterman et al., 2018). Basic Psychological Need Satisfaction and
Frustration Scale (BPNSNF), Chen et al., 2015) was used to evaluate teachers’ need satisfaction and
frustration. Perceptions of the School Goal Structure for Students Teacher Scale (Midgley et al., 2000)
was used to evaluate the perceived school goal structure by teachers. Value consonance was evaluated
by 3 items created by authors (Skaalvik & Skaalvik, 2011). Four hierarchical multiple regression
analyses were performed, with four (de)motivating teaching styles as dependent variables. For each
model the sociodemographic variables were entered at step one, basic needs satisfaction and frustration
- at step two, school goal structure and value consonance were entered at step three. 

Results:
The predictive models explained from 13% to 23% variation of (de)motivating teaching styles. Autonomy
supportive teaching style was predicted by teachers’ basic psychological need satisfaction and
perceived mastery goal structure. Structuring teaching style was predicted by mastery goal structure,
teachers’ basic psychological need satisfaction and frustration and teaching experience. Controlling
teaching style was predicted by performance goal structure, teachers’ basic psychological need
frustration, class size, school subject and teachers’ gender. Chaotic teaching style was predicted by
mastery goal structure and teachers’ basic psychological need frustration.

Keywords: Basic psychological needs, (de)motivating teaching style, school goal structure, teachers.
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EXPRESSION AND ORGANIZATION COMPONENTS OF PARENTS’ 
PEDAGOGICAL EDUCATION IN PRE-SCHOOL EDUCATION 

INSTITUTION 

Skaistė Kovienė 
Vilnius University Šiauliai Academy (LITHUANIA) 

Abstract  
Successful upbringing of children depends on the level of parents’ theoretical knowledge, available 
pedagogical skills and abilities. Parents are often, albeit educated, unprepared to be parents, do not 
understand the complex process of child’s development, and are often unable to define its nature. 
Parents often face new, unprecedented social phenomena, parenting challenges, and often feel 
confused because they do not know how or are unable to adapt to a rapidly changing environment. 
From the moment a child starts attending pre-school, both the family and the school have a major 
influence on his or her educational process. The pre-school education institution becomes a part of the 
education system taking care of the education of not only children but also parents, the whole society, 
an institution providing services to the society and its groups, a chain of lifelong learning. Thus, the 
pedagogical education of parents is also implemented in pre-school education institution, the aim of 
which is to form a more professional approach to education; to provide an opportunity for parents to 
realize themselves in an environment of community, joint activities, accepting the self-determination of 
others, combining it with their individual self-determination; to encourage parents to actively participate 
in the educational activities of pre-school education institution; to break down patterns of stereotypical 
thinking that hinder the transition to a more modern model of education. 

Based on scientific, pedagogical, psychological, philosophical literature, analysis of educational 
documents, meta-analysis, the article explains and visually presents the essential components 
illustrating the expression and organization of parents’ pedagogical education, which help to understand 
the process of parents’ pedagogical education in pre-school education institution.  

The results of the empirical research revealed that the essential components illustrating the expression 
and organization of parents’ pedagogical education include the activities of adults - parents and a 
teacher focused on the holistic child’s education, when the teacher has an important mission - to strive 
for constructive pedagogical education of parents, parental involvement, cooperation and partnerships 
with parents by using his or her professional or personal skills. 

Keywords: parents, pedagogical education, pre-school education institution, expression and 
organisation components of parents’ pedagogical education. 

1 INTRODUCTION  
New socio-economic conditions, economic crisis, social tensions are changing the essential features of 
the family, obvious signs of family transformation are being noticed, traditional ties supporting family 
stability and moral potential are disappearing. There is a rapid decline and disappearance of traditional 
family traits: older people are getting married, unregistered marriages are spreading, the number of 
unmarried people, single parents and children born out of wedlock is increasing, and the number of 
children born is declining in general [1], [2], [3]. The above-mentioned researchers also note that the 
social and economic conditions, market relations are significantly changed, and the declining standard 
of living forces families to change their lifestyle and adapt to new conditions; many families face great 
difficulties and cannot overcome them on their own, so they need all kinds of help. 

From the moment a child starts attending pre-school, both the family and the school become important 
in the process of education. The pre-school education becomes a part of the education system taking 
care of the education not only of children, but also of parents and the whole society, an institution 
providing services to the society and its groups, a lifelong learning chain [4], [5], [6].  

The educational institution and the family become two constantly interacting and complementary 
institutions, which allow to successfully implement the educational goals. The pre-school period of 
personality development is singled out as one of the stages of preparation for independent living. During 
this period, links develop between the two basic needs of a child that promote his / her mental 
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development: the need for cognition, which is fully met by learning a variety of subjects, and the need 
for social relationships, which arises from the child’s need to communicate. In order for a person to have 
a need for cognition, it is important to promote this need from birth through a variety of other experiences. 
The challenge posed by childhood for educators is to create a suitable environment for the self-
development of children’s harmonious personality by using the most acceptable services for parents 
offered by educational institutions to the family [7]. Parents and pre-school teachers should work 
together and act as close partners in the best interests of the child [8], [9], [5]. The close connection 
between the family and the educational institution brings positive changes in the child’s education and 
personality formation [10], [11].  

Family and pre-school education institution are two institutions connected by one and the same object 
- the child. In order to develop a thinking and functioning personality, they should both strive for equal 
pedagogical action. However, parents and educators are not equally ready to achieve this highest goal 
when raising children, they make a lot of mistakes: some parents do not always feel responsible for 
children education, others look lightly at the advice of educators or other professionals, the third part 
does not set limits and gives too many freedoms, which the latter are not yet ready to enjoy, some are 
too strict for children, etc. Of course, a harmonious family cannot completely protect against this. Mere 
consensus, tenderness and love, the desire to see their children as happy and good people are not 
enough to achieve a pedagogical result. Without pedagogical experience and knowledge, parents are 
sometimes unable to effectively convey those great character traits that characterize them as 
personalities. In addition, the family is not always able to provide a quality educational environment for 
children. In pre-school education institutions, children, by developing basic social and emotional 
competencies of self-awareness, social responsibility, self-control, communication skills and responsible 
decision-making, later achieve higher academic indicators, greater success in their lives. State support 
for the family should ensure its stability and survival and create safe conditions for generational change, 
guaranteeing the child’s developmental opportunities.  

The problem of the study: pedagogical education of parents is given different meanings in scientific, 
pedagogical, psychological and philosophical literature, the components of expression and organization 
of parental pedagogical education in preschool educational institutions are not identified. 

The aim of the research is to reveal the components of expression and organization of parental 
pedagogical education in preschool educational institutions analyzed in scientific, pedagogical, 
psychological and philosophical literature. 

Applied research methods include the analysis of scientific, pedagogical, psychological, philosophical, 
research methodological literature and meta-analysis. 

The research was conducted in accordance with the ethical principles of the research [12], [14]. Various 
international scientific articles to improve the quality of research were analyzed, only primary sources 
were used. Qualitative content analysis of documents is carried out in accordance with the basic 
principles of content analysis [13], [14]. 

2 THE CONCEPT OF PARENTAL PEDAGOGICAL EDUCATION  
Many problems for parents are being addressed through pedagogical education. The analysis of 
scientific literature has shown that different authors in their works give different meanings and use 
different terms of parental pedagogical education [14], [15], [16], [17], [18], [19], [20], [21], [22], [23], 
[24], ect. Nevertheless, it is agreed that parental pedagogical education is a specific area of adult 
education, the significance of which is related to the improvement of the quality of children’s education. 
Two concepts of pedagogical parental education emerge: one is based on the transfer of information 
and knowledge and their multiplication, the other is focused on the multiplication of experience, 
reassessment of attitudes and values, formation and deepening of competencies, and constructive 
activities. Many authors are in favour of constructive education stating that parents need to be involved 
in active activities, creating practical opportunities and conditions for constructive participation in children 
education, seeking equal partnerships with school teachers, and promoting parents’ self-education. The 
main goal of parental pedagogical education is to improve parents’ knowledge on children’s 
development and needs; to create opportunities for contacts between parents and the community of the 
educational institution; to develop an understanding of social factors and opportunities to influence them. 
The significance of parental pedagogical competence was analysed. Parental competence is defined 
as knowledge of the child’s developmental processes, skills, independence, self-esteem, self-esteem, 
parental perception, how to control the child’s educational process, self-perception of the parent. The 
main aspects of pedagogical education, the criteria of usefulness of parental education and the fields of 
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parental pedagogical education are singled out. The essential principles on the basis of which the 
pedagogical education of parents is implemented in pre-school education institutions are presented. 

Legal documents of the Republic of Lithuania (socio-political development of society, development of 
education, specialized activities of adult education and specialized activities of pre-school education 
institutions) define parental functions and responsibilities, focus on emphasizing complex family support, 
meeting parents‘ needs and expectations, parents‘ involvement in educational institutions activities is 
declared, but the pedagogical education of parents is not really defined, there are no direct guidelines 
on how it should be organised. 

The analysis showed that there are many and varied forms, and their selection and application in 
practice depends on teachers’ competences, professional training and mastery, experience, 
pedagogical vocation, creativity, personal qualities, specific situation, time, space, available resources, 
and objectives. Formal pedagogical education of parents is realized with the help of informing parents. 
Traditional forms of parental education - individual conversations - are still very widely used. However, 
in order to respond to the modern learning paradigm, parental pedagogical education should be not only 
as a transfer of knowledge, but as a constructive activity based on personal activity. The usual forms of 
cooperation with parents (parent meetings, home visits, etc.) can be replaced by innovative ones that 
enable constructive change in parental pedagogical education: emphasis is placed on parental 
volunteering in pre-school education, parenting programs. The researches on the need for parental 
pedagogical education in Lithuania and abroad show the relevance of the content of parental 
pedagogical education. Parents often have questions about how to raise children, how to educate them, 
how to recognize and solve children’s psychological problems, how to recognize the peculiarities of 
children’s development and how to solve their development problems, how to solve communication 
problems between children and other family members. The pre-school teacher is assigned the functions 
of a mediator, a consultant, and the need to be able to choose not only the most appropriate form of 
parental pedagogical education, but also its content, is emphasized.  

Many parents of children attending pre-school and primary schools belong to “Y”, i.e. the so-called 
“Millennial Generation”. The parents of the said generation are representatives of the consumer society. 
By linking this with parental pedagogical education, cooperation with an educational institution, it is 
possible to observe the need of parents to receive many and various services, and the result of their 
children’s education must be quickly and clearly noticeable. Modern parents are constantly busy, 
sometimes immersed in social networks or working hard to pursue a career, often leaving education 
entirely to the educational institution. However, it is noticeable that the effectiveness of an educational 
institution depends to a large extent on the involvement of parents in its activities. Two models of 
parental involvement are distinguished: consumer and democratic. In modern pre-school education 
institutions, the development of pedagogical and psychological assistance of families, their education 
and counselling is becoming especially relevant, and these functions enable educators to provide 
education, counselling and social support services to parents. 

While discussing the conditions enabling parental pedagogical education, it became clear that in order 
to organize successful parental pedagogical education, not only more diverse, non-traditional forms 
should be used, but also an educational environment favourable to parental education, characterized 
by reflection, motivation, context, self-regulation and self-control, cooperation should be modelled. The 
educational environment is influenced by the educator, in this case the pre-school teacher. The model 
of the most important competencies of a pre-school education teacher consists of pedagogical 
proficiency, the competence of anticipation and planning of activities, organization of educational 
process, pedagogical communication and active participation in the change of pre-school education 
system. One of the most important skills of a teacher is communication and cooperation with parents. 
The essential factors of teacher-parent cooperation in a pre-school education institution are the 
constructiveness of the interaction and the equivalence of the interaction participants.  

Parental involvement can be defined as: setting a policy of parental participation in the activities of the 
educational institution, parental counselling, parental volunteering in the educational institution, parental 
attitude towards the educational institution, support for teachers, continuity of education at home, etc. It 
has been observed that different concepts are often used in the scientific literature to refer to this 
phenomenon: parental involvement, parental involvement, partnership, which are not identical because 
they describe different levels of communication between parents and the school. Researchers agree 
that parental involvement in children’s education has a positive effect not only on children’s academic 
achievements, mental health, social relations with others, but also on children’s future prospects. 
Parental involvement is contextualized by three main theories: cognitive development theory, socio-
cultural theory, and the theory of ecological systems. Based on the bio ecological interactions between 
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the components of the model and by realizing that education and all the related processes and 
circumstances are focused on the overall education of the child, we can say that parental involvement 
is one of the principles of good educational practice.  

3 COMPONENTS OF EXPRESSION AND ORGANIZATION OF PARENTAL 
PEDAGOGICAL EDUCATION  

In order to have a clearer understanding of the process of parental pedagogical education in a pre-
school education institution, it is useful to present visualized essential components illustrating the 
expression and organization of parental pedagogical education (Figure 1): 

 
Figure 1. Components of Expression and Organization of Parental Pedagogical Education 

 in a Preschool Education Institution (compiled by the author). 

The main participants in the parental pedagogical education process are parents and teachers, since 
parents and teachers are united by the same entity – the child; parents and teachers are responsible for 
the child’s education and therefore must pursue the same pedagogical goals. 

The need for pedagogical education of parents is assumed by their manifested readiness to realize 
pedagogical goals, the ability to ensure quality education of children. Theoretically, the needs, 
expectations, rights and responsibilities of parents are defined in various aspects by national, European 
and global documents. 

The expression of parental pedagogical education depends primarily on the enabling educational 
conditions influenced by the educator, i.e. the teacher. The teacher, guided by the preschool curriculum, 
organizes educational activities involving not only children, but also parents. The teacher of a preschool 
institution, realizing the importance of parents in the life of a child, becomes responsible not only for the 
education of children, but also for the pedagogical education of parents. Parental pedagogical education 
in preschool education institutions is characterized by unanimity, it can be constructive when it focuses 
on new adult views, corresponding to the change in the paradigm of preschool education, on the 
increase of experience, revaluation of values, formation and deepening of competencies, constructive 
activities, and non-constructive, focused on the transfer and multiplication of information, knowledge. 
The aim of parental pedagogical education in preschool education institutions is constructive parental 
education, preventing the emergence of family problems, helping the family to overcome the difficulties 
of child development. 
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The effectiveness of the organization of parental pedagogical education is impossible without the 
involvement of parents, the cooperation of teachers and parents. In accordance with the preschool 
curriculum and legal documents governing parental pedagogical education (social-political development 
of society, educational development, specialized adult, specialized activities of preschool education 
institutions), the teacher creates educational conditions (empowering, psychological and material) 
favorable to parental pedagogical education,  models the content of parental education, selects and 
applies innovative and traditional forms of parental education. The adaptation of parental education, 
inclusion, collaboration and educational environments is determined by the identification of parental 
needs and expectations through parental surveys and individual interviews.  

All activities of the preschool teacher related to the identification of the needs and expectations of 
parents, the development of favorable educational activities, the involvement and cooperation of 
parents, the pedagogical education of parents are aimed at the cooperation, partnership and 
involvement of parents. The cooperation, partnership and engagement on the part of the parents is 
directly focused on joint activities with the pre-school teacher, where parents consult with the teacher 
on various issues related to the child’s education, volunteer in the pre-school institution, assist the 
teacher in achieving the common educational goals of the child and, of course, ensure the continuity of 
the child’s education at home.  

In summary, the expression and organization of parental pedagogical education in preschool education 
institution includes the activities of adults – parents and teachers – oriented to the holistic development 
of the child, where the teacher has an important mission – using his/her available professional and 
personal abilities to pursue constructive parental pedagogical education, parental involvement, 
cooperation and partnership with parents. 

4 CONCLUSIONS 
The results of the empirical research revealed that the parental pedagogical education is defined 
ambiguously. It can be perceived as an educational service or their system, as a condition for improving 
a child’s education, knowledge provision and formation of parents’ attitudes and values, interaction 
between parents and teachers, pedagogical impact and empowerment of parents, formation of parents’ 
pedagogical culture. Two types of parental pedagogical education are distinguished: constructive 
(active, participatory education) and non-constructive (formal). It is a phenomenon affecting adult 
thinking, active, purposeful educational activity, associated with their awareness, proper understanding 
of their role as educators, ability to think constructively, behave, acquisition of specific competencies; 
focused on the increase of experience, reassessment of attitudes, values, formation and deepening of 
competencies, constructive activities. 

Enabling educational conditions form the basis of successful parental pedagogical education: various 
and innovative forms of teachers’ communication and cooperation with parents, the content of parents’ 
pedagogical education that meets the needs of parents, but the role of the teacher (as an educator), his 
professional competencies and personal qualities are also very important.  
Parental involvement in the educational activities of an educational institution is defined in very different 
ways: parental counselling, parental volunteering in an educational institution, support for teachers, 
continuity of education at home, etc. Therefore, the involvement of parents in the child’s educational 
process is possible both through activities at home and through participation in the activities of the 
educational institution. Parental involvement in the development of educational activities at home helps 
to achieve not only the effective continuity of the child’s education and closer interaction between 
parents and children, but also the acquisition of significant mutual experience. 
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Abstract 
The last academic year was very specific in the teaching process generally. The teaching of physics 
during the pandemic period related to Covid-19 and subsequent anti-epidemiological measures, which 
did not allow the full-time form of teaching, became difficult for both students and teachers. The 
impossibility of doing real experiments, live lectures, and discussion face-to-face with students was 
complicated by the building of new knowledge for students and the development of their abstract 
thinking. A possible replacement for real experiments appears to be an interactive form of teaching - 
video analysis - analysis of real physical experiments recorded in the form of video. 

The following article describes how teaching activities were organized during the distance form of 
education in two different courses of physics with two different methods - traditional lectures using a 
whiteboard and interactive lectures using videos. 

The FCI (Force concept inventory) pre-test and post-test were organized to find initial and output 
conception of force and Newtonian physics in the first year of study at the technical university. These 
results were compared with the results of students depending on the type of high school completed. The 
aim was to determine the impact of high school on the results of the FCI pre-test and interactive methods 
of teaching physics on the results of the FCI post-test. 

Keywords: STEM education, interactive teaching, e-learning, video analysis, FCI test.  

1 INTRODUCTION  
Teaching physics during a pandemic has become difficult for both students and teachers. The inability 
to do live experiments, live lectures and face-to-face discussions with students has complicated the 
process of building new knowledge for students and the development of their abstract thinking. The 
winter semester 2020/2021 was the second semester of online teaching. Our goal was to reach better 
results in teaching than we had at the beginning of pandemic in the spring 2020.  

Students of the study programs Electrical Engineering, Automation, Autotronic and Biomedical 
Engineering completed the course ‘Introduction to Physics’ during the first semester in autumn 2020. 
The course named ‘Introduction to Physics’ consists of 2 - 1 - 0 lessons per week (lectures - exercises 
- labs). These students have literally completed an introduction to university physics and at the second 
semester they continue with university physics (using mathematic of university level, which they learned 
in the first semester). The course of Physics in the second term consists of 3 - 2 - 1 lessons per week 
(lectures - exercises - labs). Students of the study programs Communication and Information 
Technology and Multimedial Technology completed the course ‘Fundamentals of Physics’. These 
students completed the university physics in first semester, when they also learned university 
mathematics at the same time. The course named ‘Fundamentals of Physics’ consists of 3 - 1 - 1 
(lectures - exercises - labs) lessons per week. One lesson lasts 50 minutes. 

2 METHODOLOGY 
At the beginning of the first semester of academic year 2020/21, the Force Concept Inventory (FCI) [1] 
was administered to students at the Faculty of Electrical Engineering and Information Technology (FEIT) 
University of Žilina (UNIZA) to find out their prior knowledge level of physics. The pre-test was carried 
out at the beginning of the first semester during the first week. FCI pre-test was attended by first year 
students at all study programs in FEIT (named in the text above) in the academic years 2020/2021. FCI 
post-test was carried out at the end of semester (in the 13th week) after finishing the courses 
‘Introduction to Physics’ and ‘Fundamentals of Physics’. 

Within the teaching of both courses ‘Introduction to Physics’ and ‘Fundamentals of Physics’, we can find 
in the syllabus topics that cover our chosen FCI test the following: basic concepts and relationship of 
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mass point kinematics, basic concepts and relationship of mass point and system dynamics, rigid body, 
gravitational field. During the distance form of education teaching activities were organized in courses 
of physics with different methods - traditional lectures and exercises using a whiteboard and interactive 
lectures using videos and video-analysis, lectures using demonstrations experiments, laboratory 
exercises using simulated data and laboratory exercises with real home experiment. 

The course ‘Fundamentals of Physics’ possesses a higher subsidy of hours for the lecture compared to 
the course ‘Introduction to Physics’ and the teachings topics covered are supported by numerical 
exercises and laboratory exercises, moreover. Computational exercises took place via a whiteboard and 
the teacher solved problematic tasks with students using a graphics tablet. During online education, 
students had no access to university laboratories. We introduced a small reform in the laboratory 
exercises in the course ‘Fundamentals of Physics’ in the first semester of the bachelor's degree in 
Electrical Engineering study program. During semester, students realized three of the laboratory 
exercises from mechanics in the form of home experiment and one in the form using simulated data 
(Fig. 1).  

 
Figure 1. The graphical screenshot from simulated physical experiment. 

From the questionnaire realized after the first wave of the pandemic it implies that laboratory 
experiments realized using the simulated data were not so attractive for students. Therefore, we decided 
to prepare and use laboratory exercises based on a real home experiment, in order to make students 
available more practical work which includes the preparation of the experiment as well as the 
measurement itself. The assumption was that through the live (real) experiments there will be a better 
understanding of selected topics and the development of students’ abstract thinking than in the case of 
working with simulated data. 

Teaching in the course ‘Introduction to Physics’ was conducted through a combination of traditional form 
lectures with writing on whiteboard, using presentations and lectures using videos of real demonstrations 
connected with video-analysis using an interactive program Tracker (Fig. 2) and active discussion of 
students on the topics covered applying Peer Instruction Method. We have applied to the lectures to a 
greater extent the interactive form of teaching - video analysis - analysis of real physical experiments 
recorded in the form of video. The teachings topics covered were supported by numerical exercises. 
Computational exercises took place via a whiteboard and the teacher solved problematic tasks with 
students using a graphics tablet. In our previous works we have shown that watching videos from 
physics and their subsequent video analysis has a positive effect on the growth of knowledge and 
improvement of the concept of Newtonian mechanics at the end of the first semester [2-4]. 
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Figure 2. Digital Library of videos of real situations and video-analysis. 

3 RESULTS AND DISCUSSION 
We used Force Concept Inventory (FCI) test to verify students’ knowledge of Physics (Kinematics and 
Dynamics). FCI test contained 30 qualitative multiple-choice tasks that focused on conceptual 
understanding of Newtonian mechanics [1]. 

The pre-test and the post-test were attended by 63 students who completed the course ‘Fundamentals 
of Physics’ (FP). The pre-test and the post-test were attended by 148 students who completed the 
course ‘Introduction to Physics’ (IP). Students participated in both pre and post-tests.  

The results of the pre-test and post-test (Fig. 3, Tab. 1) indicate that there is a statistically significant 
difference between the mean (M) of pre-test (M = 31.15) and post-test (M = 55.02) of FCI score of the 
students (students attended course ‘Introduction to Physics’) at the beginning and end of the term (p < 
2,9E-28). 

The results of the pre-test and post-test (Fig. 4, Tab. 2) indicate that there is a statistically significant 
difference between the mean (M) of pre-test (M = 26.67) and post-test (M = 36.56) of FCI score of the 
students (students attended course ‘Fundamentals of Physics’) at the beginning and end of the term (p 
< 9,5E-6). 

It is necessary to point out that in the FCI pre-test only 8 out of 177 (‘Introduction to Physics’), 5 out of 
137 (‘Fundamentals of Physics’) students achieved successfulness of over 60%. In the post-test 55 out 
of 163 students (‘Introduction to Physics’), 10 out of 81 (the course ‘Fundamentals of Physics’) achieved 
a 60% successfulness. 
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Figure 3. Histogram showing the FCI pre- and post-test results in course ‘Introduction to Physics’ (IP) at 
FEIT organized in the academic year 2020/2021. 

Table 1. t-Test: Paired Two Sample for Means. 

 post-test pre-test 
Mean 55.0225225 31.1486486 
Variance 534.768953 235.633082 

Observations 148 148 

Pearson Correlation 0.45975116  

t Stat 13.7836015  

P(T<=t) one-tail 1.4352E-28  

t Critical one-tail 1.65528544  

P(T<=t) two-tail 2.8705E-28  

t Critical two-tail 1.97623331  

IF 2020/21
 pre-test: N = 148; M = 31.15; SD = 15.35; Max = 80; Min = 3.33,  D = 0.1191; p < 0.05;

 post-test: N = 148; M = 55.02; SD = 23.13; Max = 100; Min = 13.33; D = 0.1203; p < 0.05; 
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Figure 4. Histogram showing the FCI pre- and post-test results in course ‘Fundamentals of Physics’ (FP)  
at FEIT organized in the academic year 2020/2021. 

Table 2. t-Test: Paired Two Sample for Means. 

 post-test pre-test 
Mean 36.56079 26.66667 

Variance 276.3556 124.0143 

Observations 63 63 

Pearson Correlation 0.36593  

t Stat 4.825261  

P(T<=t) one-tail 4.74E-06  

t Critical one-tail 1.669804  

P(T<=t) two-tail 9.48E-06  

t Critical two-tail 1.998972  

As the authors of FCI test claim [1] it is necessary to point out that 60% of FCI test, for empirical reasons, 
is minimal threshold so that a student could continue in understanding Newtonian mechanics effectively. 
Below this threshold, a student’s grasp of Newtonian concepts is insufficient for effective problem 
solving. Otherwise a student is not able to overcome difficulties which caused him/her misconception 
and thus s/he learns physics by heart. 80 – 85% FCI score represents the mastery level when a student 
thinks in terms of intentions and Newtonian physics. As the authors state such an outcome does not 
depend on what teacher, in what country and what kind of school s/he teaches. 

  

FP 2020/21
 pre-test:  N = 63; M = 26.67; SD = 11.14; Max = 63.33; Min = 6.67; D = 0.1732; p < 0.05
 post-test: N = 63; M = 36.56; SD = 16.62; Max = 86.67; Min = 10; D = 0.1009; p < n.s.; 
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When we compare the input percentage successfulness of individual questions of the FCI test we can 
see that the input is almost comparable in courses ‘Introduction to Physics’ and ‘Fundamentals of 
Physics’ (Fig. 5). After attended courses the percentage successfulness of individual questions of the 
FCI test is higher in the course ‘Introduction to Physics’ than in course ‘Fundamentals of Physics’, as it 
is seen in Fig. 6.  

The successfulness of students (FCI post-test FEIT IP) has increased in all (30) questions and in 17 
questions was the gain g > 0.3. The successfulness of students (FCI post-test FEIT FP) has increased 
in 25 questions. In other questions was a decline and only in 4 questions was the gain g > 0.3. 

To calculate the normalized average gain g we used Hake formula [5], where the difference between 
the total percentage of students in the post-test and the pre-test was divided by the difference between 
100% and the percentage of the students in the pre-test.  

As the author declares, the gain 0.3 < g < 0.7 means teaching is effective. 

 
Figure 5. Analysis of individual questions of FCI pre-test results in individual courses ‘Introduction to 

Physics’ (IP) and ‘Fundamentals of Physics’ (FP). 

 
Figure 6. Analysis of individual questions of FCI post-test results in individual courses ‘Introduction to 

Physics’ (IP) and ‘Fundamentals of Physics’ (FP). 

These results reveal that the output knowledge level of students concerning force, mass point kinematics 
and dynamics in the finish of first semester is at higher level in course ‘Introduction to Physics’ in 
comparison with the students from course ‘Fundamentals of Physics’. 

In our next study we tried to compare impact of high school completed on results of FCI pre- and post-
tests (Tab. 3 - 6). 
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Table 3. Anova: Single Factor, pre-test, course ‘Introduction to Physics’ (SS = secondary school). 

SUMMARY     

Groups Count Sum Average Variance 
Grammar school 36 1136.667 31.57407 350.1499 
SS Electrical Engineering 84 2666.667 31.74603 212.4434 
SS Mechanical Engineering 12 350 29.16667 171.9697 
SS Transport 2 80 40 22.22222 
SS Technical 6 216.6667 36.11111 166.2963 
SS Information Technology 2 53.33333 26.66667 22.22222 
Other 7 240 34.28571 195.2381 

 

ANOVA       

Source of Variation SS df MS F P-value F crit 
Between Groups 427.0663921 6 71.17773 0.298791 0.936609 2.162998 
Within Groups 33827.07231 142 238.2188    
Total 34254.1387 148     

Table 4. Anova: Single Factor, post-test, course ‘Introduction to Physics’. 

SUMMARY     

Groups Count Sum Average Variance 
Grammar school 36 2356.667 65.46296 609.6208 
SS Electrical Engineering 84 4400 52.38095 476.1905 
SS Mechanical Engineering 12 570 47.5 333.5859 
SS Transport 2 133.3333 66.66667 1422.222 
SS Technical 6 313.3333 52.22222 691.8519 
SS Information Technology 2 90 45 5.555556 
Other 7 416.6667 59.52381 516.4021 

 

ANOVA       

Source of Variation SS df MS F P-value F crit 
Between Groups 5805.522413 6 967.5871 1.894733 0.085677 2.162998 
Within Groups 72515.4321 142 510.6721    
Total 78320.95451 148     

Using statistics method of ANOVA: Single Factor we did not find a statistically significant difference 
between individual high schools FCI pre- and post-test results in the course ‘Introduction to Physics’ 
(F < Fcrit). 

Table 5. Anova: Single Factor, pre-test, course ‘Fundamentals of Physics’. 

SUMMARY     

Groups Count Sum Average Variance 
Grammar school 18 533.3333 29.62963 146.26 
SS Electrical Engineering 28 686.6667 24.52381 138.448 
SS Mechanical Engineering 4 80 20 22.22222 
SS Information Technology 3 86.66667 28.88889 48.14815 
SS Industry 3 66.66667 22.22222 3.703704 
Other 7 226.6667 32.38095 87.83069 
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ANOVA       

Source of Variation SS df MS F P-value F crit 
Between Groups 767.0194 5 153.4039 1.263246 0.29238 2.376684 
Within Groups 6921.869 57 121.4363    
Total 7688.889 62     

Table 6. Anova: Single Factor, post-test, course ‘Fundamentals of Physics’. 

SUMMARY     

Groups Count Sum Average Variance 
Grammar school 18 663.34 36.85222 217.6315 
SS Electrical Engineering 28 1029.99 36.78536 388.8998 
SS Mechanical Engineering 4 136.66 34.165 150.9296 
SS Information Technology 3 96.66 32.22 103.6963 
SS Industry 3 100 33.33333 344.5222 
Other 7 276.68 39.52571 234.9302 

 

ANOVA       

Source of Variation SS df MS F P-value F crit 
Between Groups 175.2123 5 35.04246 0.117781 0.987951 2.376684 
Within Groups 16958.84 57 297.5235    
Total 17134.05 62     

Using statistics method of ANOVA: Single Factor we did not find a statistically significant difference 
between individual high schools FCI pre- and post-test results in the course ‘Fundamentals of Physics’ 
(F < Fcrit). 

But when we use statistics method of ANOVA: Two-Factor Without Replication and compare results at 
the end of semester (mean of FCI post-tests of students who attended individual secondary schools or 
grammar school), there is statistically significant difference between individual courses: ‘Introduction to 
Physics’ (IP) and ‘Fundamentals of Physics’ (FP) (F > Fcrit, P < 0.0042, Tab. 7). 

In the future we would like to apply more innovative technics [6 - 8] to teaching process with the aim to 
eliminate the misconceptions of the students and also to improve teaching methods and students’ level 
of knowledge in the introductory courses. It can be useful for the building of critical thinking of the 
students in their future study of STEM (Science-Technology-Engineering-Mathematics). 

Table 7. Anova: Two-Factor Without Replication, post-test. 

Average of FCI Grammar 
school 

SS 
Electrical 

Engineering 

SS 
Mechanical 
Engineering  

SS 
Information 
Technology 

Other 

IP 65.46296 52.38095 47.5 45 53.13725 

FP 36.85222 36.78536 34.165 32.22 37.668 
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SUMMARY Count Sum Average Variance 
IF 5 263.4812 52.69623 62.37903 
FP 5 177.6906 35.53812 5.178558 

     
Grammar school 2 102.3152 51.15759 409.2872 
SS Electrical Engineering 2 89.16631 44.58315 121.6113 
SS Mechanical Engineering 2 81.665 40.8325 88.91111 
SS Information Technology 2 77.22 38.61 81.6642 
Other 2 90.80525 45.40263 119.6489 

 

ANOVA       

Source of Variation SS df MS F P-value F crit 
Rows 736.0025 1 736.0025 34.58649 0.004178 7.708647 
Columns 185.1101 4 46.27754 2.17469 0.235152 6.388233 
Error 85.12023 4 21.28006    
Total 1006.233 9     

4 CONCLUSIONS 
Our research has pointed to the fact that the students have difficulties with understanding basic concepts 
of mechanics at the entering stage of both courses. The knowledge of the relationships between 
concepts, physical principles and real world is also often weak. 

The results in this paper reveal that the output knowledge level of students concerning force, mass point 
kinematics and dynamics in the finish of first semester is at higher level in course ‘Introduction to Physics’ 
in comparison with the students attended course ‘Fundamentals of Physics’. By selecting and combining 
the appropriate teaching methods mentioned in this article it will be possible to achieve a positive attitude 
to the study of physics, to acquire relevant knowledge, better learning outcomes and better 
understanding also through online teaching.  

Watching physics videos, their subsequent video-analysis and active discussion of students on the 
topics covered had a positive impact on the growth of knowledge and improving of conception of 
Newtonian mechanics at the end of the first semester in the course ‘Introduction to Physics’. 
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IMPACT OF INTERNATIONAL PROJECTS ON PLURILINGUAL AND 
PLURICULTURAL COMPETENCE DEVELOPMENT AT A 

UNIVERSITY 

N. Macianskiene, V. Bijeikiene 
Vytautas Magnus University (LITHUANIA) 

Abstract 
The success of the Erasmus program during its 30 years of existence has been acknowledged and 
celebrated across the European Union. Over 9 million participants have enriched their horizons and 
experienced the benefits provided by participation in multilingual and multicultural project activities. The 
study employed quantitative (survey, n=317) and qualitative (in-depth interview, n=11) research 
methods to determine the benefits of participation in Erasmus (Lingua) and Erasmus+ projects upon 
students’ plurilingual and pluricultural competence development. Language teacher experience in 7 
international projects was used as the basis for the research with the aim to identify the impact both 
from the process and project outcome perspectives. The research results indicate that participation in 
the European project activities has had manifold tangible and intangible long-term effects: from 
broadening teacher horizons and multicultural competences to changes in language teaching 
approaches, activities, strategies, attitudes and beliefs, assessment procedures, and communication 
skills. All these changes in didactics have had an impact on student language learning experiences. It 
is expected that the study will contribute to better understanding of how participation in international 
project cooperation could be more fruitfully exploited.  

Keywords: plurilingual, pluricultural competence development, international projects, impact. 

1 INTRODUCTION  
The processes of interdependence, interaction and integration among people, enterprises, networks 
and countries in the world today enhance the need for plurilingual and pluricultural competences to 
enable us to start these processes efficiently, to implement effectively, to maintain and reap their 
benefits. The ongoing experimental, qualitative or even action research into language learning has come 
to consensus that languages are not kept “in strictly separated mental compartments”, that we build up 
a communicative competence “in which all languages interrelate and interact” [1], or are “dealt with in 
isolation” [2]; therefore, language teaching cannot be compartmentalized either. This paradigm shift from 
learning a single language to ‘the development of a global view of language education which would 
include the teaching and learning of ALL languages, in order to profit from their potential synergy [3]. 
That is, using a plurilingual approach in language teaching and learning resulted into the integrated 
development of learner’s plurilingual competence as part of pluricultural competence [1] or “intercultural 
competence”, as some authors refer to speaking about plurilingual education and its goal “to develop 
plurlilingual competence and intercultural education, as a way of living together” [4]. As language 
teaching or, in other words, plurilingual and pluricultural competence development (PPCD) of students 
is the direct goal of the teachers working at the Institute of Foreign Languages (IFL) at Vytautas Magnus 
University (VMU), who constantly develop their didactic, linguistic, cultural and technological 
competences by various means of in-service training, it was purposeful to find out how the participation 
in international projects contributes to the development of their professionalism and, consequently, what 
impact it has on the final goal – students’ plurilingual and pluricultural competence development.  

It is evident that participation in international projects, especially through visiting other countries to take 
part in international project meetings and activities abroad, broadens teachers’ world outlook, 
intercultural awareness and communication skills, allows them to create and expand their professional 
network and has a number of various other benefits. No matter how important such benefits are, these 
are additional, secondary advantages or rewards, but what are the primary gains, how does this 
international and intercultural experience contribute to the language teachers’ professional development 
and, consequently, what impact does it exert upon the students – the main agents of educational 
process?  

In this study, the impact is defined as the short-term and long-term effect or change generated due to 
project activities. Plurilingual and pluricultural competence is conceptualized according to its definition 
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in the companion volume of CEFR [4] as building of plurilingual repertoire, plurilingual comprehension 
and building on pluricultural repertoire.  

2 METHODOLOGY 
IFL teachers– who are the main providers of opportunities for students’ overall language proficiency at 
the university – have participated in a number of international projects that are related to their 
professional language teaching activity.  

The results of Socrates Lingua JIP (Jokes. Idioms. Proverbs, 2005-2007) project, where partners from 
25 countries aimed at finding equivalents of various proverbs, sayings and jokes – pieces of folk wisdom 
-  in their languages, have had long-term effects and are still used by teachers to directly exemplify the 
implementation of plurilingual and pluricultural approaches.  

Two projects implemented in 2012-2015 have also left their imprint in language teacher professional 
work: the SEAGULL project (Smart Educational Autonomy through Guided Language Learning) opened 
new ways of learning a language through the application of a Tandem language learning method and 
IntlUni project (Challenges of Multilingual and Multicultural Learning Space https://intluni.eu), 
implemented by an Erasmus academic network with 38 educational institutions in 27 countries in 2012-
2015, which raised teacher awareness of how internationalization at home can be implemented. FAB 
(Formative Assessment Benchmarking for Foreign Language Learning and Teaching in Higher 
Education, 2015-2017, https://faberasmus.org/) introduced formative assessment tools that allow to 
involve students themselves in the assessment of plurilingual and pluricultural competence 
development.  

MiLLaT (Mediation in Language Learning and Teaching, http://millat.uw.edu.pl/) and LISTiac 
(Linguistically Sensitive Teaching in All Classrooms, http://listiac.org/) are current projects (2019-2021) 
triggered by the need to implement the language learning innovations suggested in The New Companion 
Volume of the Common European Framework of Reference [4]. The former aims at improving the HE 
language teacher competences to develop language learners’ linguistic and cross-linguistic mediation 
skills, while the latter focuses on developing linguistic sensitivity and awareness of teachers and 
students to achieve an enhanced linguistic and cultural inclusion in multilingual classrooms across 
Europe. The recent EuLe (European Biographies of Learners and Learning) project provides 
international online communication opportunities for students by directly involving them in virtual 
discussions, opinion sharing, and reflecting.  

2.1 Research design 
The study intended to address the following research questions: 1) How does language teachers’ 
participation in international projects contribute to the language teaching and learning process focusing 
on the possible changes in language teaching and assessment methods? 2) What impact does 
language teachers’ participation in international projects exert on the innovative language learning 
curriculum development? 

During the first part of the research, the overview of IFL participation in international projects was 
performed and 7 projects (JIP, IntlUni, SEAGULL, FAB, MiLLat, Listiac and EuLe) were chosen for 
further analysis on the basis of the following criteria: known long-term project effects as reflected in 
various IFL reports; current ongoing project effects; project participants still work at VMU; the existing 
research data on the effect of project implementation that was performed during or after the project 
activity. The quantitative research data obtained in 4 projects was analyzed with regard to the research 
questions raised in this study and qualitative research with project participants-teachers was performed.  

2.2 Research participants 
The study used a purposeful criterion sampling technique for the identification and selection of 
information from 11 teachers-project participants and the information from 317 students – research-
participants and expected recipients of the impact were chosen by convenience sampling. 

2.3 Data collection instruments and procedures 
In-depth semi-structured interviews with teachers-project participants and online questionnaire surveys 
prepared while and after implementing IntlUni (43), FAB (181/202), Listiac (35) and EuLe (37) projects. 
Only questions concerned with dependent variables, i.e. the impact of project upon the students’ 
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language learning, atmosphere in the language classroom, assessment procedures and overall 
language proficiency were chosen for the research. All the instruments contained closed statements 
that the respondents had to evaluate on the Likert scale (from 1 (strongly disagree) to 5 (strongly agree) 
and open questions to express additional information or elaborate on their responses. 

Data analysis methods: the study employed quantitative (data from 4 surveys, n=317) and qualitative 
(in-depth interviews, n=11) research methods to determine the benefits of participation in Erasmus 
(Socrates Lingua) and Erasmus+ projects upon students’ plurilingual and pluricultural competence 
development. Language teacher experience in 7 international projects was used as the basis for the 
research with the aim to identify the impact both from the process and project outcome perspectives. 

3 RESULTS 
The overall results of the interviews with the teachers-project participants demonstrate that all of them 
consider the engagement in international projects to have increased their general competences and to 
have improved their intercultural skills. Most of them also indicate the improvement of their professional 
and communicative competences, while their research skills are regarded as not to have been given 
that much attention. Likewise, only some teachers have used the experienced gained in the project 
activities in the development of new study courses. Moreover, the interviews have also disclosed that 
the teachers feel the benefits to their own competences to have been more significant (90%) than the 
benefits that their students might have experienced, with their answers dispersing from a strong approval 
to possible approval and finally showing some doubt. In what follows further, we will discuss in more 
detail the impact that the participation in the mentioned international projects has had upon the language 
teaching and learning process on the one hand and the language learning curriculum development on 
the other. 

3.1 Impact upon the language teaching and learning process (intangible 
benefits) 

How has the language teaching process changed due to language teacher participation in international 
projects? 

3.1.1 Changes in language learning atmosphere  
As the research shows a number of projects resulted in the change of language teachers’ attitude 
towards a different language learning and teaching environment which has become more multilingual 
and multicultural. The growing participation of international students, the language competences of local 
and incoming students (increasingly becoming plurilingual) require a different approach to the 
organization of language teaching. 

The IntlUni project was the first one to evoke the teachers’ attention to the challenges and opportunities 
raised by the learning space that is exponentially becoming multilingual and multicultural and, therefore, 
requires due attention on the part of the teacher as well as local and incoming students. Implementing 
the project activities, teachers participated in the research which aimed at identifying the challenges of 
the new learning space, reflected on the newly emerging learning spaces and identified examples of 
good practice of internationalization at home. Teachers-project participants admitted that due to project 
activities, they 1) raised their awareness about challenges of multilingual and multicultural learning 
space (MMLS); 2) gained knowledge about how other universities deal with issues of internationalisation 
at home, 3) became more attentive to didactic, linguistic and cultural differences brought by their 
students, 4) adopted new ideas about how to use learners’ multilingual experience as a learning 
resource, and 5) became more active in creating safe and inclusive learning environment for all. 
Furthermore, their experiences as well as project outputs - examples of good practice and the developed 
quality principles [5, 6] - were shared with the IFL community and have had a long-term impact upon 
broader circles of the university beyond the classroom level.   

The research conducted after the implementation of FAB project [7] found out that having started the 
implementation of FAB principles in their classes and having involved students in a number of 
assessment criteria discussion and assessment, self- and peer-assessment activities, the students’ 
relationship with the teacher improved (92%), the majority (78%) indicated that the atmosphere in the 
class became safer, they became more interested in language learning (71%), and more than half of 
them (66%) even stopped being afraid of speaking in class. They mentioned more frequent feedback 
and more teacher’s attention to their individual needs as the main contributors to the success. The study 
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allowed to conclude that formative assessment has a significant added value to the learning and 
teaching and accords well with such principles of Artes Liberales (pursued at the university) as 
“collegiality, cooperative learning, connection-building among all members of the learning and teaching 
process” [8].   

LISTiac and MiLLat projects have brought the dimension of a plurilingual approach to the university 
language classroom and have strengthened the awareness that everybody’s linguistic repertoire is 
appreciated in creating a favourable and productive language learning atmosphere. Both projects have 
promoted the idea of a language learner as an active agent who resorts to his/her full linguistic repertoire 
to contribute to his/her own and the peers’ plurilingual and pluricultural competence development. The 
LISTiac project has broadened the teachers understanding of a plurilingual competence, where even a 
minimal competence of a language is valuable and exploitable, and of a linguistic repertoire, which is 
treated as an amalgam of not only different tongues, but also of different varieties, genres and 
discourses. The teachers, participants of those two ongoing projects, have especially highlighted the 
benefit they have reaped from their engagement in the development of class scenarios for cross-
linguistic and cross-genre mediation tasks where students not only improved their linguistic skills but 
also enjoyed cooperation with their peers.     

3.1.2 Changes in language teaching and assessment methods  
The research into students’ attitude toward the integration of formative assessment elements after the 
implementation of the FAB project showed a generally positive students’ attitude towards new teaching 
practices [7]. Two thirds of the respondents agreed that they were encouraged to feel responsible for 
their language learning; 65% of them singled out that FAB helped them to understand the ways teachers 
assess their academic performance as one of the tasks for project participants was to discuss 
assessment criteria together with the students, discuss the importance of ongoing self-/assessment and 
reflecting about their learning. More than half of the students admitted having understood the importance 
of self-assessment (53%) and admitted using the information gained through self-assessment to adjust 
their language learning (59%). The students’ evaluations of the teacher’s application of formative 
assessment principles were evaluated much higher than the students’ self-assessment. The students 
unanimously (98%) stated that teachers presented the objectives of the course at its beginning, 
discussed the achievement of learning outcomes together with students (94%), developed criteria for 
assessment (88%) and for success together with them (87%). 

The current EuLe project has involved students in real-time online discussions with other students from 
project partner countries (Belgium, Germany, Ireland, Latvia, Lithuania, Russia, Slovenia) to talk about 
some biography issues. Before the discussion the students were given 7 meaningful questions to think 
about, regarding challenges they face or would like to set for themselves in their education/ learning, 
inspirations in their life concerning life choices, important people in their lives, past decisions that bring 
success in life, and etc. The discussion proceeded online in Zoom break-out rooms and after the 
discussion the students were asked to fill in the surveys with 5 questions, including 3 open ones. The 
responses indicate the students’ satisfaction with the discussion, a pleasant surprise of having found 
out that the participants were from various countries, appreciation to the discussion moderators (German 
students) and even pride in the level of their own language and communication skills: I came out of my 
comfort zone that night, defeated my fear of speaking; I was stressed at first, but then saw that everyone 
understands me, so became even more active than others; despite language differences all of us have 
similar problems and values to talk about; I shared quite personal aspects of my life with people I would 
not have a chance to talk if not this discussion; no one was judgmental; it was interesting to hear their 
point of view and compare how answers differ. It was a real life experience of talking about personal 
problems and sharing personal points of view with unknown people not in their first language and finding 
likeminded discussion partners despite the differences in age, culture, education, and points of view. 
Almost all students’ positive qualitative evaluations ended with requests to continue organizing such 
real-life discussions with international partners; thus, this project activity proved to be a method worth 
being integrating in the language (or other subject) teaching.  

3.1.3 Changes in language teaching and learning content  
Information obtained during the interviews proves the long-term ongoing effect of some of the projects 
on the changes in the language teaching content, when teachers introduced ideas analysed in the 
project in the language courses they teach. For instance, the JIP (Jokes. Idioms. Proverbs) project, 
which was one of the first Lingua program projects where the IFL teachers participated, is still mentioned 
by teachers due to their first exposure to the similarities of instances of different cultural heritage – folk 
wisdom – in various languages. The project opened a new area for teacher and student research 
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interests, i.e. exploration of the unique sayings, proverbs that usually vary in different cultures but 
provide some advice regarding various life situations. It is an inexhaustible source for discussions in 
intercultural communication and plurilingual competence development, which allows students to prepare 
for the cross-cultural encounters and for presentation of their own language and cultural wealth. English 
and German language teachers – participants of the project – still use a board game and the colourful 
cards – the tangible outputs of the project – with proverbs in 3 languages (the country the proverb is 
from, its English (or German) translation and possible equivalent in English (or German) with beautiful 
proverb illustrations performed by a Polish artist. The cards serve as the basis for discussion about folk 
wisdom, differences and similarities in the European languages and also for distributing students into 
groups or pairs, and can be used in teaching languages at different levels in various institutions. The 
research data show that teachers still include the topic of folk wisdom discussion and comparison in 
Cross-Cultural Communication course (for Master program students) and English C1: Intercultural 
Communication course for BA students of various programs. 

The topic of the challenges of MMLS, discussed in the IntlUni project, and its recommendations with 
illustrative samples and strategies have been integrated in the contents of two master program courses 
taught at VMU by project participants: Multilingualism in Europe and Cross-Cultural Communication. 
Research data on the visiting students’ opinion on the challenges of the MMLS and importance (in 2020) 
of student and teacher awareness of didactic, linguistic, psychological and cultural differences in the 
class indicate that the ideas raised by the IntlUni project continue to be spread and addressed, creating 
more favorable opportunities for all students. The topic was further researched by a master student in 
her final master thesis Challenges of studying in multilingual and multicultural university: Visiting 
students’ perspective [9].   

Research data indicates that linguistically sensitive teaching in all classrooms continues to be integrated 
in the English as a Foreign Language Methodology course taught for BA students in Philology and 
Multilingualism in Europe course, taught for MA students in Sociolinguistics and Multilingualism 
program, discussing the issues of language education and plurilingual approach to language learning.      

3.2 Impact upon the language learning curriculum development (tangible 
benefits) 

What impact does language teachers’ participation in international projects exert on the innovative 
language learning curriculum development? 

3.2.1 Formal education 
International project cooperation has made a significant impact on curriculum formation at VMU Institute 
of Foreign Languages where the gained expertise was used for the introduction of new courses. 
Following the mission of LISTiac project to promote a new quality teacher education under the 
circumstances of the growing multilingualism in Europe (cf. [10],[11]), a course English C1: CLIL and 
Plurilingual Pedagogy was particularly designed and introduced for students in teacher education 
programs. The course is created to achieve a twofold aim: on the one hand, it intends to raise students’ 
English language proficiency up to C1 level; on the other hand, it focuses on the development of the 
future teachers’ understanding of how to work in multilingual classrooms and how to become a 
linguistically sensitive teacher. Since its introduction in 2020 the course has been enrolled by 38 
students who are offered various activities aimed at discussing and reflecting on the competences they 
attain during the course. The analysis of focus group discussions, performed by Macianskienė and 
Bijeikienė [12], has revealed student teachers’ strong belief in the potential of LST to attain a more 
inclusive general education in Lithuania and to enable teachers to improve the overall well-being in a 
multicultural classroom.  

In 2021 spring semester student teachers (N=17) were engaged in a project task of analyzing the 
websites and social media of general education schools with the aim to study their LST capacity. In 
other words, the student teachers had to examine what means of formal and informal language learning 
the schools offer and how they demonstrate their openness to multilingualism and multiculturalism. After 
completing the task, student teachers shared their reflections on how this activity led them to become 
more linguistically sensitive teachers by participating in class discussion and a blog activity (some of 
their responses were published on LISTiac project webpage http://listiac.org/many-happy-faces-of-lst/). 
In student teachers’ opinions, the schools’ openness to LST makes them better prepared for innovations 
and inclusiveness as well as associates them with a more advanced curriculum. LST friendly schools 
demonstrate increased sensitivity to pupil’s individual needs and show more capacity to empower every 
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child regardless of their cultural and linguistic background. Nevertheless, as also noted by student 
teachers, such LST friendly schools are still a rarity in Lithuania and most Lithuanian schools, especially 
regional public schools, face major challenges for LST integration including the lack of awareness and 
appreciation of plurilingual approaches and the lack of financing to support their integration, which sadly 
results in the overall unfairness to their pupils.  

In addition to the above discussed opportunities created by the LISTiac project to improve the formal 
curriculum development, it is important to draw attention to the disturbances that precluded the full 
implementation of its potential. Namely, LISTiac tools entail student teachers’ engagement in onsite 
school activities such as the observation of plurilingual approaches in class and in the school 
environment. Unfortunately, the spread of covid 19 pandemic which started in the spring semester of 
2020 required the study process at all educational levels to be carried out online and the onsite 
observation activities had to be cancelled including the LISTiac initiatives. 

3.2.2 Non-formal and informal language learning 
In addition to the impact on formal curriculum development, international project cooperation, namely 
the SEAGULL project which was aimed at the preparation of resources and interactive tools for the 
Tandem language learning, created favorable conditions for the enhancement of non-formal and 
informal language learning practices. With an internationalization rate of 15% and the rate of enrolment 
into the language courses of 30%, VMU experiences high potential and need for extracurricular activities 
in language and culture acquisition. The contribution of such informal language learning practices as 
culture club activities and language and culture events was examined extensively by Macianskiene and 
Bijeikiene in 2013 [13], while the public awareness and interest in Tandem language learning 
opportunities was investigate by Cvilikaite in 2014 [14]. On the basis of her quantitative survey (N=149), 
Cvilikaite concluded that, although some respondents believe in the potential of Tandem learning as an 
innovative language leaning method, the majority have little understanding about it and therefore do not 
regard it as an attractive way to improve their linguistic competences. 

The Tandem method for non-formal and informal language learning was introduced in IFL in the autumn 
semester of 2014 as an institutional non-credited activity. An institutional coordinator was assigned to 
mediate in the process of arranging the Tandems and coordinating their work and a Moodle platform 
was created where the participants were asked to compile a diary of their learning experiences and 
achievements. Students who completed the diary with reports about at least ten Tandem sessions over 
the semester were granted a certificate of participation.  

Since its introduction in 2014, Tandem learning gathered similar numbers of students (from 26 in 2014 
to 31 in 2016 and 30 in 2017) with a tendency for a slight growth in the language choices (from 7 in 2014 
to 13 in 2016). Most popular languages for Tandem learning included English and Lithuanian, as the 
international students were looking for more competent Lithuanian partners to drill their communicative 
skills of English and to acquire at least basic Lithuanian. Most popular languages among Lithuanian 
participants included Asian languages like Japanese, Korean and Chinese as these languages require 
intensive interactive practice in order to achieve the proficiency level. Big European languages such as 
French, Italian, German or Russian were also popular as an object of Tandem learning. 

The year 2018 demonstrated a sharp drop in the interest in Tandem learning (10 students and 5 
languages), which led to its abandonment in the later years and provokes curiosity to consider the 
reasons for such an outcome. The discussions with the Tandem participants and the assigned 
coordinators allowed us to make an assumption that the diminishing tendency in Tandem learning was 
mostly caused by its non-credited status. First of all, it was observed that a big number of Tandems 
dispersed during the semester and very few compiled the requested Moode diary. The certificate of 
participation without awarding participants with at least 1 ECTS in many cases appeared not motivating 
enough to continue the Tandem learning activities and could possibly appear less attractive than the 
growing availability of interactive language learning apps such as Duolingo. In the same vein, the 
coordinators, being experts of a very limited number of languages, were not competent in contributing 
more to the Tandem learning process than taking care of procedural matters. Therefore, although 
Tandem learning showed itself useful, reconsideration of its application, possibly integrating it in some 
ways into the formal curriculum, could prove beneficial for any institutions willing to add it to their 
language teaching and learning arsenal. 
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4 CONCLUSIONS 
The study revealed that participation in international project activities can be an efficient form of teacher 
in-service training, and consequently, have a direct positive impact upon the student plurilingual and 
pluricultural competence development. The international project cooperation proved to demonstrate 
manifold tangible and intangible long-term effects: from broadening teacher horizons and multicultural 
competences to the changes in language teaching process: language learning atmosphere (teacher 
attitudes towards challenges of multilingual and multicultural learning space, inclusion of students 
languages as learning resources), changes in student assessment which has become more formative, 
integration of innovative cross-cultural discussion methods, implementation of plurilingual language 
teaching approach. Innovations in the language teaching and learning content, integrated in various 
language and culture teaching courses, serve as the evidence of long-term project effects and have had 
an impact on student language learning experiences.  

It was found out that teacher participation in European projects has exerted impact upon innovative 
language learning curriculum development – both formal education (designing and introducing a new 
course to students: English C1: CLIL and Plurilingual Pedagogy) and non-formal/ informal education – 
introducing Tandem method which allowed students to learn languages cooperating with each other in 
the tandem.  

The study also showed that while the teachers-project participants express their strong appreciation of 
the project engagement as a considerable source for their competence development, they still do not 
consider it to bring an equally significant benefit to the students in their classes. Thus, although many 
examples were discussed how project tools or know-how were used in the classroom, the latter result 
shows that there is still potential for international cooperation in European projects to be better exploited 
in adding value to the development of students’ plurilingual and pluricultural competences. The study 
also revealed that the momentum brought by the project can start to diminish in the long turn (as in the 
case of the Tandem learning) and new measures need to be taken for the project benefits not to be lost 
or abandoned.     
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Abstract 
Perceptions of online learning has engendered many research on factors determining the success of 
teaching and learning that include quality of service (Uppal, Muhammad Amaad et al., 2018), teachers’ 
perceptions (Cheok, Mei Lick et al., 2017) and the perceived values in traditional learning versus e-
learning (Al-Omari, Aieman et. al., 2012). With lockdown quarantine of Covid-19 pandemic almost all 
over the world Sabah, Malaysia notwithstanding since March 18, 2020, the attention of the nation on the 
sudden transformation to online learning due to the lack of resources such as electronic infrastructure 
(DaiEy express, June 29, 2020) provoked this research. The study look at the impact of pandemic on 
online learning at the tertiary level with the objectives to first, uncover the  students’ online learning 
experience, which encompasses six main constructs, that is attitudes towards online learning, modes of 
online delivery, channels of learning, technological infrastructure, home learning environment and 
access to learning materials; and second to gauge students’ stress levels and to probe the underlying 
factors related to their stress during the pandemic- induced  online learning. To achieve the objectives, 
47 students from University Malaysia Sabah were asked to answer a questionnaire consisting of 49 
Likert- 5 scaled question items. The descriptive statistics of learners’ perceptions of online learning were 
tabulated. A factor analysis was conducted to uncover the main construct that underlies students’ stress 
while learning online under the lockdown quarantine.  Analyses of the questionnaire responses reveal 
that students were not ready to accept and adapt to the new norms in online learning, including 
livestream lectures and pre-recorded lecturer. The results also indicate the local university students 
suffer from deficiencies in technological infrastructure, digital devices and technical support and an 
unconducive and unsupportive home environment for online learning during the lockdown. The study 
also affirmed internet connection as the main construct that was linked to students’ stress during the 
pandemic- induced online learning.  

Keywords: Online learning, COVID-19 quarantine, student perceptions, stress level, low technological 
resources. 

1 INTRODUCTION 
The first Covid-19 cases in Malaysia was recorded on 25 January 2019 [1] there was an unprecedented 
increase in February 2020 that led to the Movement Control Order (MCO) declared March 16 in Sabah, 
and throughout Malaysia which took effect on March 18 due to the outbreak of the Coronavirus or Covid-
19 virus [2].There were drastic implications to MCO with the stress on physical distancing of 1 meter 
between persons, travel restrictions and quarantine requirements for those infected and in close 
proximity to those who were infected [3]. The implications that this paper is concerned with is the impact 
of the MCO on education in particular students of higher learning institutions such as University Malaysia 
Sabah. As the result of these restrictions, various institutions of learning from pre-schools to universities 
closed its doors to its students in Malaysia [4] University Malaysia Sabah notwithstanding and learning 
became online.   

The sudden change saw classes on all levels especially the universities going online using electronic 
platforms such as Zoom, Google Classroom, Microsoft Teams or Cisco Webex to facilitate face-to-face 
interaction between teachers and their students. University Malaysia Sabah, specifically the Academy 
of Art and Creative Technology initiated the remote online teaching from the 20th May 2019 for most of 
the courses. The suddenness of the change from physical face-to-face learning to remote learning has 
of course been negatively (55.3%) received as reflected in the preliminary study of 47 students taking a 
theoretical based course namely “CA23403 Kritikan Seni,” which is a course about critical analysis of all 
forms of art. The subjects of this research experienced 6 weeks of face-to-face instruction in a normal 
classroom environment with the lecturer present to give lectures and tutorials using slide projection and 
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manual distribution of reading materials. With the advent of MCO, these students were then sent back 
to their own homes scattered around the whole of Sabah to learn remotely either through their laptops 
or handphones with the help of the existing internet connections in their respective area. This research 
aims to determine the impact of MCO on students’ learning online, that is to uncover students’ 
perceptions of online learning experience and to identify the underlying factors that contribute to their 
stress during the pandemic –induced online learning.  

2 LITERATURE REVIEW 
Many researches done on the impact of Covid-19 particularly on perception are of the teaching 
parameters regarding eluding to challenges and successes in teaching online such as [5] Shreaves D. 
L who covered the faculty’s perception of online teaching in Liberal Arts while [6]Tami Im & Minseok 
Kang (2019) investigated the psychological variables that affected the South Korean students related to 
online learning achievement. The closest investigation to this research on student’s perception toward 
emergency learning online is by [7] Herguner et. al  whose research across institutions of higher learning 
in Turkey was to determine student’s online readiness but not the level of stress brought on by the 
sudden transition and factors associated with learning as the result of the emergency. Among the 
obvious challenges identified by all the above-mentioned researches as a hindrance to the success of 
online learning or teaching is a low technological infrastructure setting.  

The students of University Malaysia Sabah’s predicament is confirmed by Sabah Education Director 
Mistrine Radin who claimed that only “24% of students in urban areas have computers with an internet 
connection” while “60% of students state wide have weak and unstable Internet connection” due to lack 
of funding [8] & [8a]. While the lack of knowledge on setting up remote learning is translated into “time 
consuming to set up” [9] by a parent who was interviewed, it is important to note that the lack of core 
structure in setting up remote learning is not cognizant only in Sabah but also in other countries as well 
such as comprehensively reported by [10] Abou-Khalil, V. et. al (2021) across students from Lebanon, 
India, France, Canada and Algeria. Other factors related to the success of online learning as [11] reports 
is “digital poverty” referring to the lack of quiet spaces in addition to the lack of access to the internet. 
Digital poverty is clearly demonstrated among the UMS students such as Ryverra Wiviani and her sister 
Rechellyna Wivian from UMS [12] who made tree houses in jungles to access the internet and 
connectivity. The digital divide between those in the rural and urban areas of Sabah is particularly telling 
inspite of setting up of internet transit points in town areas of rural Sabah with the youths.  

However, this research hopes to uncover the other factors that contribute to the negative perceptions of 
online learning in the sudden accelerated transformation due to the quarantine. In this paper, “online 
learning” refers to learning remotely using the internet [13] that is 1) non-face-to-face, asynchronous 
between the teacher and the student, 2) interaction between the student and teacher is via a learning 
platform on the internet such as Microsoft teams and google meet, 3) students required to download 
softcopy teaching materials in the form of slides and other reading references and 4) students listen to 
audio recorded lectures and have live meet-ups with the lecturers once a week for tutorials. Online 
learning may involve many different tools but in this paper we focus on the perception of the students of 
online learning right after the pandemic was declared. We begin by determining the level of satisfaction 
as reflected in their stress levels and then examining through a set of questions with five Likert scales 
(“totally disagree” to “absolutely agree”) to determine the factors that led to the levels of stress felt by 
the students while they learnt remotely via online in a low infrastructure environment. The constructs 
that influenced the negative perception of online learning were narrowed down to student attitudes, 
modes of learning, learning environment, delivery mode, access to learning resources and of course the 
existing technological infrastructure.  

Student’s learning attitudes are predicated upon their preferences namely whether they “liked” or 
“disliked” a particular form of learning or other tools connected to online learning such as the modes of 
delivery that can be synchronous or asynchronous in this case a mix of both. Many researchers have 
delved into the efficacy of online learning and its impact or success due to the learning environment and 
other pedagogical perspectives [14] & [15] including the need to increase interaction and discussions 
[16]. But some who pursued a similar track as this paper like [17] have looked at student’s online 
readiness like [18] That examined the student’s attitudes implying the physical and mental readiness 
[19] helping to define “attitude” for this paper as “the desire and the manner of the individual towards 
online learning”. While [7] Herguner focused on the impact of student attitudes toward online learning 
across 6 universities across Turkey, this paper differs in that it focuses not on the attitudes of a student 
but rather the stress factor caused by change that results in the students positive or negative attitude 
toward online learning during the quarantine.  
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For example, the different modes of learning between synchronous and asynchronous learning which 
have been widely reported negatively due to social isolation and disconnectedness between students 
themselves as well as lecturers [20] are part of the unanticipated swift transition from a traditional face-
to-face education. Synchronous learning conversely refers to learning from instructions in real-time or 
live-streamed using technological tools which is not readily available among the Sabah based 
undergraduate students of this research while asynchronous learning refers to pre-recorded lectures 
available for access any time and from any location that has internet connectivity which is rare and few 
requiring the students to travel in search of the signals or pods. As such, the stress level faced by these 
students are significantly higher than those in developed nations where the infrastructure is readily 
available and exposure to online learning had begun before the Covid-19 pandemic [21] & [21a]. The 
sudden transition for these students cause them to grapple with the deprivation of interactive 
participation with their peers and lecturers which has been described as the need for ‘social presence” 
[22] and “teaching presence” [23], a reference to the physical presence of a teacher to meaningfully 
direct cognitively through social process in the learning process.  

Many argue that synchronous learning is a form of communication but online learning is “distanced 
learning” which [24] Keegan describes as a physical separation causing the stress that is compounded 
by the confusion limited to audio delivery minus the visuals in some circumstances due to the low 
receptivity of the internet connection. Aside from the lack of technology infrastructure, the  students who 
are the subjects of this research are spread out over the entire state of Sabah, have the added stress 
of trying to acclimatize to the sudden transition to online learning, lack of infrastructure,  lack of learning 
resources as well as stimulation from the social presence of their classmates and lecturer that they are 
used to in conventional face-to-face learning [25] Moore 1989). According to the ACE framework 
developed by [26] Borup, social presence consists of peer engagement which is important because 
instruction occurs when students share knowledge [27] with each other or in group work while at the 
same time motivate by stimulating one another. Such a framework cannot be modulated in synchronous 
or asynchronous teaching where the existing technological infrastructure only allows audio recordings 
and massive online platform meetings that do not encourage interaction between the students or with 
their lecturers [10].  

The learning environment which refers to the physical space or classrooms as opposed to the home 
environment that is frequently crowded with no designated space for online study not to mention the 
lack of internet connectivity and in certain cases a portable or desktop computer adds to the stress felt 
by these students. These students have also been unceremoniously forced to learn minus social support 
from families who insist the students do their part of house chores or part-time work while at home and 
cope with the changes in the learning channel, learning mode, physical environment minus the support 
of peers as described above. Moreover, the student has to cope with distractions in the form of 
temptation to access or use other online platforms like online text messaging, photo sharing and social 
media accounts while attending online synchronous or asynchronous classes based on the findings of 
[28] Seemiller. Added to that is the lack of access to learning resources such as notes and reading 
materials that are often delivered via another media platform, out of reach for those learning via 
handphone that does not have the capacity to download large files.  

2.1 Research Questions 
First of all, this research will determine the perceptions of the students’ who experienced learning online 
exactly as the aforementioned setting during the Covid-19 pandemic in a low technology resource 
setting through the stress framework measured on a 5- level Likert scale. The perceptions of online 
learning encompass six constructs of online learning, that is attitude and preferences; modes of learning, 
delivery mode, technology infrastructure, learning environment and access to resources. This 
framework is focused on providing answers to these two research questions: 

• RQ1a: What are university students’ perceptions of online learning during the pandemic-induced 
quarantine? 

• RQ 1b: What is the impact of quarantine-induced online learning on university students’ stress 
levels? 

• RQ2: What are the underlying constructs that explain students’ responses regarding the 
contributing factors of stress during the quarantine-induced online learning? 
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3 METHODOLOGY 

3.1 Participants & Context   
A total of 47 participants regardless of gender within the age range of 21-26 enrolled in the Artistic 
Criticism (CA23402) theoretical course at the Academy of Arts & Creative Technology in University 
Malaysia Sabah were given a questionnaire derived from literature review of aforementioned 
researchers on the impact of online learning during the pandemic. These questionnaires are the 
instruments for this research and were handed out electronically by one instructor who conducted 14 
lectures in three and the half months from September to December 2020 using synchronous and 
asynchronous teaching method where all lectures were pre-recorded with audio explanation minus 
visuals taking into consideration the accessibility of participants who had low connectivity in their private 
homes all over Sabah. A two-hour synchronous meeting between the lecturer and the students was 
scheduled every week for tutorials where students met via online media platform and had to answer 
prepared questions or ask pertinent questions regarding their course or assignments.  

3.2 Instrument and Data Analysis 
The questionnaire is focused on measuring 6 constructs which are attitudes toward online learning, 
modes of delivery, channel of learning, technological infrastructure, home-learning environment and 
access to learning materials focused on the stress levels in reference to the sudden transition to online 
teaching and learning. A 5 level Likert-scale response with the ascending levels from 1= totally disagree, 
2= disagree, 3= uncertain, 4=agree, 5=absolutely agree is used to measure the perception of learning 
experiences while an ascending scale of stress levels from minimally stressed (1) to very stressed (5) 
is used to measure stress levels of the participants as displayed. The descriptive statistics of the 
questionnaire data were generated using SPSS version 25 and tabulated. Finally, a factor analysis was 
performed to identify the component(s) that can explain the correlations of the 24 items that denote 
stress factors.  

4 RESULTS 

4.1 RQ1a 
Results reveal that the impact of sudden transition to online learning in a low technology resource setting 
caused 44.7% (Table 1) of them to be highly stressed with 55.3% affirming their negative perception of 
online learning due to the sudden transition from a face-to-face traditional method of learning with a 
standard deviation of 1.77 and 0.77 respectively. However, a relatively high percentage of 44.7% 
students preferred online learning. A feature of online learning during pandemic that deserves mention 
is the students’ preference to be seen with their video camera turned on during online classes with 
68.1% preferring to turn their video on during classes against 31.9 % preferring otherwise.   

Table 1: Descriptive Statistics of Learner perceptions of Online Learning 

Item Statement 
%Strong 

Disagree & 
Disagree 

% of Strongly 
Agree/ Agree Mean SD Variance 

Section A: Attitudes towards online learning 
A1 I prefer online learning 55.3  2.34 1.07 1.14 

A2 I prefer to turn off my video during the online class. 68.1  2.13 0.77 0.592 

Section B: Modes of delivery 

B1 I feel that the effect on learning is better if the 
lecture is livestreamed. 46.8  2.68 1.18 1.396 

B2 I feel that the effect on learning is better if the 
lecture is pre-recorded and sent to students.  40.4 3.17 1.11 1.231 

B3 I feel that lecture notes alone  are sufficient for 
my learning. 46.8  2.74 1.26 1.587 
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Section C: Channels of learning 

C1 I prefer to learn when I can see the instructor in 
person.  87.2 4.19 0.85 0.723 

C2 I feel that I can study better when I can see and 
hear my instructor.  83 4.13 0.95 0.896 

C3 
I prefer if the PowerPoint slides are coupled with 
a visual display of the lecturer’s face and the 
explanation video. 

 68.1 3.85 1.16 1.347 

Section D: Technological infrastructure 

D1 I do not have access to the internet if I return to 
my hometown.  59.6 3.87 1.3 1.685 

C D2 I am not prepared for online distance learning.  55.3 3.97 1.09 1.194 

D3 I have difficulty in finding a strong internet 
connection to follow online learning.  66 4.14 1.13 1.287 

D4 I am poor and cannot afford to travel to town to 
find a strong internet connection.  42.5 3.35 1.3 1.679 

Section E: Home learning environment 

E1 I cannot continue my studies if I go home 
because I need to help my family.   42.5 3.46 1.24 1.533 

E2 
My family wants me to finish my studies on 
campus because I cannot afford to pay for the 
travelling expenses. 

48.9  2.59 1.5 2.248 

E3 I cannot focus when I study at home.  66 3.95 1.12 1.254 

E4 I am distracted when I study at home because I 
have to help my parents with the house chores.  55.3 3.57 1.21 1.46 

E5 There will not be enough food and living space if I 
stay at home to study. 70.2  1.91 1.01 1.015 

Section F: Access to learning materials 

F1 It is easier to get learning materials before the 
lockdown.  78.7 4.09 0.83 0.688 

F2 I cannot access the library when I study at home.  61.7 3.77 1.26 1.575 

F3 I cannot afford to always buy additional data for 
my online learning. 34.1  2.93 1.4 1.972 

4.2 RQ1b 
While the perception of online learning registered the highest percentage among all the 6 constructs 
that impact quarantine-induced online learning, other constructs that impacted their learning that are 
significant such as modes of delivery, channels of learning and technology infrastructure. Meanwhile 
both items under the construct of modes of delivery registered similar percentages at 46.8% indicating 
students’ dispute with online learning had to do with the learning conducted through live-streaming and 
only access to notes without pre-recorded lectures or asynchronous communication on media platform 
attested by the 40.4% who were positive toward pre-recorded online lectures. The high percentages 
recorded for C1,2 and 3 under channel of learning reveals the need for audio and visuals not only of 
lectures but of the instructor as well which is a given considering the sudden transition to on-line learning 
in a low-technology infrastructure environment for these students used to conventional methods of 
learning. Where technology infrastructure is concerned, these Sabah(an) students appear to struggle 
most with access to strong internet connection with 66% of them finding it hard to get a strong internet 
connection either at home or in campus during the quarantine period. This is followed by those who do 
not have access to internet at all when studying from home at 59.6% and 55.3% (more than half) who 
ill-prepared to study from home which bodes further investigation as to the knowledge acquisition 
needed to study from home. Perhaps the most interesting data is the admission of the students that 
studying at home causes them to be unfocused and distracted with items E3 and E4 registering a 
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majority of 66% and 55.3% respectively. Item E5 with 70.2% registered in the home-learning 
environment construct deserves significant attention as it refers to the level of comfort enjoyed by the 
student when learning from home with no problems about food and accommodation that physical 
presence at the location of study would otherwise evoke. The students also find it difficult to access 
learning and reference materials with a majority of 78.7% claiming difficulty as compared to before the 
quarantine lockdown and 61.7% agreeing that they have no access to a library when studying at home. 

4.3 RQ2  
Table 2: Component Matrix (Factor Analysis) 

Item Component 1 Item Component 1 

F1 Because the MCO was too sudden and I 
have not experienced it before. 

0.166 F13 Because I need to travel a long 
distance to get access to the internet. 

0.751* 

F2 Because I was too afraid that I did not 
know how to react. 

0.162 F14 Because I was always unable to 
answer and submit online quizzes 
due to broken internet connections 

0.623 

F3 Because I was ordered to leave  
campus/the rented place to return to my 
hometown. 

0.377 F15 Because I was unable to adjust 
myself from classroom learning to 
online learning. 

0.684 

F4 Because I do not know how long my 
course will be deferred due to the Covid-
19 pandemic. 

0.185 F16 I felt restless when attending online 
lecture because I was afraid  I missed 
out important information due to 
technical problems 

0.618 

F5 Because I was afraid of being infected 
with Covid-19 

0.333 F17 I was always restless because  I was 
not tech-savvy to solve technical 
problems related to the PC or the 
internet 

0.808*** 

F6 Because I do not  have access to the 
internet if I return to my hometown. 

0.593 F18 I always felt frustrated with online 
lectures due to poor reception 
resulting from technical problems or 
unstable internet connection. 

0.773** 

F7 Because I am not prepared for online 
distance learning. 

0.602 F19 I was bored with learning when the 
lecture was delivered through 
recorded audios. 

0.630 

F8 Because I had difficulty finding a strong 
internet connection to follow online 
learning and to do online assessment. 

0.680 F20 I was bored with learning when the 
lecture was delivered through 
recorded videos and audios which 
are not very attractive. 

0.553 

F9 Because I am poor and cannot afford to 
travel to town to get a strong internet 
connection to follow online learning and 
to do online assessment. 

0.699 F21 I get bored easily when I learn without 
supervision or without livestreaming. 

0.714 

F10 Because  I cannot continue my studies if 
I go back to my hometown because I 
need to help my family. 

0.477 F22 There is more interaction  between 
the lecturer and students in face-to-
face interaction. 

0.723 

F11 Because (my family wants me to finish 
my studies on campus) because  I 
cannot afford to pay for the travelling 
expenses to go back to my hometown. 

0.593 F23 Online learning requires more time 
than face-to-face learning. 

0.516 

F12 Because I do not have access to the 
internet in my village. 

0.641 F24 Online learning cost more than face-
to-face learning. 

0.491 

24 questions that elicit the possible factors of stress related to online learning were constructed. In order 
to explore the underlying factors of students’ stress during the quarantine-induced online learning, the 
Likert scale scores were submitted for a factor analysis. An inspection of the correlation matrix revealed 
the presence of many correlation coefficients above .3. The reliability of the questionnaire measured 
using Cronbach’s Alpha was .911, thus the questionnaire was deemed reliable to perform factor 
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analysis. Factor loadings of 0.3 or greater on the orthogonal varimax rotation factor matrix were 
considered significant.  

Table 3: Total Variance 

 Initial 
Eigenvalues  Extraction Sums 

(Squared Loadings)  
Rotation ∑ 
Squared 
Loadings 

Component Total % of 
Variance 

Cumulative 
% Total % of variance Cumulative 

% Total 

1 8.289 34.540 34.540 8.289 34.540 34.540 4.675 
2 3.125 13.020 47.559 3.125 13.020 47.559 3.722 
3 2.119 8.830 56.389 2.119 8.830 56.389 2.432 
4 1.650 6.874 63.262 1.650 6.874 63.262 2.430 
5 1.553 6.472 69.734 1.553 6.472 69.734 2.048 
6 1.201 5.003 74.737 1.201 5.003 74.737 2.024 
7 1.018 4.243 78.980 1.018 4.243 78.980 1.625 

The results of the factor analysis revealed seven components that have eigenvalues more than 1 as 
shown in Table 3: Total Variance Table. These seven components explain a total of 78.98% of the 
variance. However, only Component 1 caters for more than 30% of the variance in stress level. 
Component 1 explained 34.54% of the variance. An inspection of the scree plot (Fig.1) also reveals that 
the shape of the plot changes drastically at the elbow which is at the point of Component 2.  Therefore, 
we retained only the component above this point, that is Component 1. As shown in the Component 
Matrix Table, there are 21 items with loadings above 0.3 on Component 1.  

As shown in Table 2, the factors that have the highest loadings on Component 1 in descending order are 
F17 (.808), F18 (.751) and F13 (.751). What these factors have in common is internet connection. Thus, 
to answer RQ2, the main component that explains the underlying factors contributing to students’ stress 
during their online learning in the early stage of the pandemic in Sabah is named internet connection.  

The poor quality of internet connection was observed to bring disruptions to the communication between 
students and lecturers, which in turn affected the quality of their online learning and the emotional well-
being of the students. Apart from that, the constant struggle with the problem of internet connectivity, 
coupled with the requirements to be equipped with a PC/ laptop/ mobile as well as computer literacy 
and technical skills, which can support their online learning on various online learning platforms has 
increased the university students’ stress levels during their online learning in the pandemic time. Having 
a relatively low technological infrastructure, exacerbated by geographical constraints, the pandemic has 
underscored the demand for better internet connection and higher levels of digital literacy among our 
local university students.   

 
 Figure 1 (Fig.1) 
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5 CONCLUSIONS 
The study has examined the perceptions of online learning experience, the concomitant stress and the 
contributing factors of stress in a low infrastructure learning environment, from the lens of our local 
university students. The study found that the students were not ready to embrace online learning and 
were not adapting well with the new norms of online learning. This can possibly be related to several 
issues such as the lack of technological support including internet connection, electronic devices and 
technical support, non-isolated home learning environment and accessibility to learning materials. 
Internet connection was found to be the main construct that explains the other issues and challenges 
faced by our local university students during the pandemic-induced online learning. Future research 
may look into how assets of human capital such as communication skills, problem-solving skills and 
flexibility and personal resilience affect students’ online learning as a way forward to prepare future 
students in facing uncertainties in the post- pandemic era. 
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Abstract 
There is a growing interest in social relations among children in inclusion-related research [1]–[3]. If we 
focus on the individual, we can see that the appropriate, needs-based education of students with 
disabilities participating in general education can only be provided if the needs can be realized not only 
in special needs education services but also in other areas of education [1]. This can be ensured through 
data-based decision making [4]. Preschool and primary school teachers, on the other hand, must make 
decisions not only about the students, but also regarding the communities, and, if necessary, to 
designate the goal and direction of community development. This also requires objectively collected 
data, e.g., to determine who is in a marginal position in the community [2] 

In our presentation, we introduce the first phase of a 5-year program that implements community level 
data-based decision-making in the first 4 grades of a Hungarian primary school in a 5-year follow-up 
study. The time spent in preschool plays a decisive role in the school career, the transition from 
preschool to school is especially important, mainly in the case of children with special educational needs 
[2]. Therefore, the first phase of the presented program deals with the preschool-school transition. 

In the first phase, the social relationships of 3 mixed-age preschool group were mapped using an ICT-
based sociometric framework [2]. The peer-nomination instrument consisted of 8 items including 
questions concerning sympathy, community functions, individual abilities, and popularity. Data 
processing was carried out on a tablet. A total of 66 children (34 boys, 32 girls, 3-6.5 years) participated 
in the data collection. 

The participation of preschool teachers in the data collection was useful in several ways: they helped 
the children to interpret certain questions, they got to know their connection needs, their peer-choice 
attitude, they gained insight into the hierarchy and dynamics of relationships. 

The next step will be to share the information gathered about children in a joint professional dialogue 
with preschool teachers and first-grade teachers this autumn before entering school. The aim is to help 
the preschool-school transition, to prepare teachers to receive children. Over the next 4 years, follow up 
of these communities will take place during the first four years of primary school, using data-based 
decision-making at the community level within the framework of the program presented in the 
presentation. 

Keywords: data-based decision making, peer relations, school transition, community development. 

1 INTRODUCTION 
The rate of children with special educational needs (SEN) learning together with their peers in inclusive 
school environments has been growing almost everywhere in Europe [5], [6]. Inclusion is a process 
which makes teaching available to every participant, and it makes the learning environment suitable to 
every pupil. This means that irrespective of special educational needs, gender, ethnic affiliation, 
language or cultural background it tears down the factors obstructing the pupils [7]. 

The properly organised inclusion provides an optimum educational and pedagogical environment for 
both the children with SEN and the other members of the community. Several research results prove 
the positive effect of inclusive education on cognitive [8] and social development [9], on the change of 
personal competences and on the emotive factors which help learning [10]. 

Research focuses on the effectiveness of inclusion [11], and within this, for example, on the change in 
learning results [12] or social integration [3], [13]. There is a growing interest in social relations among 
children in inclusion-related research [1]–[3]. 
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On the other hand, it is also noticeable that in many cases the implementation of inclusive education 
faces obstacles because the needs of children with SEN are often taken into consideration only within 
the special education services, not in other areas of education [4], [14]. The situation is similar in 
Hungary as well. Special education teachers very often meet children with SEN only on special 
education-aimed, individual educational program (IEP) meetings. They cannot take part in periods, they 
cannot support the pupils there [15]. A specific consequence of this situation is that special education 
teachers do not know the children with SEN’s classmates, and they do not know the class community 
in which these students build relationships as its members, in which they fill a part or function, or in 
which, being ignored or rejected, they get into a lonely social position and lose ground. A previous 
research pointed out that in Hungary 40% of the students with mild intellectual disabilities who take part 
in mainstream education are in an unfavourable sociometric position within the class community [3]. 
Special education teachers only get a partial picture of how the pupils’ social competence functions even 
though the development of social skills should also be part of the holistic-approach complex special 
education support. 

In Hungary, public education is the scene where, in order to achieve inclusive education, it would be 
necessary to simultaneously implement the individualised educational assessment aspect of evidence-
based education policy and evidence-based practice in order to ensure that all students receive services 
that is appropriate to their individual needs. 

On institutional and individual level the process can be supported by data-based decision making, but 
higher, education-policy level decisions and changes would be needed to implement this successfully. 
The conditions for this have not taken distinct shape in Hungary yet [16]. 

Data-based decision making is a data-collecting process about how students proceed towards specified 
goals related to learning or behavioural performance. This includes the identification of performance at 
present and its desired levels, the implementation of an evidence-based intervention, a regular 
monitoring of the steps made towards the goals, and the change of intervention if needed [17]. Based 
on educational diagnostics, the Hungarian special education practice accomplishes this process within 
the individual education program (IEP). However, this type of planning aims mainly at the development 
of skills and abilities establishing successful education and an independent living in inclusive education 
[18], it is not directly related to other areas of education, to the selection and presentation of the 
curriculum, or to monitoring the fulfilment of the requirements of the syllabus. Another feature of the 
practice is that, although being data-based, in many cases the data are taken from unreliable sources, 
and there is no evidence to back the applied methods or the data-based practice. 

However, some processes have been evolving both in the training of special education teachers and in 
special education services which move the representatives of the profession towards evidence-based 
practice. In Hungary this process is related mainly to the pedagogy of autism spectrum disorder, and in 
this area the wide spread of expressly harmful “therapies” and interventions was an important 
antecedent of the process [19]–[21]. 

If we extend the data-based decision making to the level of the community, it will be possible to support 
the community on the basis of objective data as well as to define its goal more accurately and to check 
the fulfilment of this goal. All these are necessary to create an inclusive community. 

Our previous research results show that the ICT-based multi aspect peer-nomination method is suitable 
for us to get an all-round image of the momentary condition of a class community: the social network, 
the roles and functions and the hierarchy developing among group members [1], [3]. 

The program which is going to be presented int the current study is an example of the implementation 
of community-level data-based decision making in an inclusive environment, focusing on the support of 
the communities and the children with SEN n them. 

2 METHODOLOGY 

2.1 The presentation of the program 
Schools and even kindergartens place great emphasis on ability- and skill-development in different areas 
(the development of movement, speaking, counting, reading skills) to help children achieve better learning 
results and a more successful school career. However, several studies have reported that less attention 
and time are granted for social skills [22] although these are probably even more important than material 
knowledge. The development of social competence and finding emotional security influence the quality of 

5203



 

 

the time spent together with the peers in a community, which might affect learning achievements as well 
[23]–[25]. That is why educators play an important role in the formation of the children communities they 
are in charge of as well as in supporting the children’s social connections [26]. 

The five-year (January 2021 – December 2025) program presented in this study is being implemented 
in an institution in which children are educated and taught from kindergarten till the end of primary 
school, that is from the age of 3 till the age of 14. The aim of the program is the programmatic use of 
the ICT-based multi aspect peer-nomination method – SMETRY – as a tool of community-level data-
based decision making from kindergarten till the end of primary school. 

Kindergarten and primary school children and the teachers who educate and teach them are taking part 
in the research of the program. The longitudinal study has been made on the initiative and according to 
the professional plans of the special education teacher of the institution. Its implementation is supported 
both by the leaders of the institution and the university research group (Eötvös Loránd University Bárczi 
Gusztáv Faculty of Special Education, Special Education Institute of Atypical Behaviour and Cognition), 
the latter providing the methodological background and the SMETRY framework for it. 

Three kindergarten groups (about 70 children) are studied in the first year of implementation. From the 
second year sociometric data collecting is always done in two parallel classes (about 60 children/year). 
Data collecting is followed by the analysis and evaluation of the results and the designation of aims 
related to community development. These are done together with the teachers and the special education 
teacher. The planned longitudinal research aims mainly at the development of the children with SEN’s 
social competence, the community development in the kindergarten groups and school classes involved 
in the study, the methodological development of educators and the increase of their pedagogical 
efficiency and the introduction of good exercises which might be used in educational work. All this is 
meant to optimise the kindergarten or school participation of children, help the transition between 
educational stages, provide the social relation system needed for successful learning and implement 
interdisciplinary teamwork. An organised, continuous professional dialogue is needed in the institution 
for the successful implementation of the program. This dialogue is supposed to enable learning from 
each other, sharing educational and teaching experience and making good exercises. 

2.2 Participants 
The results of the first phase of the program are presented in this study. In this phase data were collected 
in 3 mixed-aged kindergarten groups with the participation of 66 children (average age 5,27). The 
composition of the participants is shown in Table 1. 

Beside the special education teacher coordinating the process the kindergarten teachers educating the 
3 groups took part in the analysis following data collecting. 

Table 1. Participants of the study. 

 
Typically developing child Child with SEN Average age 

(yrs) boy girl boy girl 

Group1 21 1 4,73 

12 9 1  

Group2 19 3 5,33 

8 11 3  

Group3 20 2 5,75 

8 12 2  

Total 60 6 5,27 

28 32 6  

2.3 Methods 
Previous studies of the research group focused on communities and the social relations of their 
members. The exploration done with the ICT-based multi aspect peer-nomination method gives the 
educators a stronghold about the social status of community members, it characterises the relationships 

5204



 

 

of the community and individually each child in it, and it also shows whether the composition of the 
community favours the solving of the appointed task or not. Different questionnaires were written for 
children learning at different stages of education. In these there are questions which can be grouped 
along several factors: questions assuming sympathy, questions about communal suitability, function, 
personal features and skills, integration difficulties. 

The questionnaire for kindergarten children included 8, that of primary-school pupils 20 questions. 
Sociometric data collecting is supported by the research group’s self-developed SMETRY framework, 
which helps research work from data collecting to analysis. SMETRY is an online, platform-independent 
device, and it can be used with any ICT-device. 

In kindergarten and in the first class of primary school tablets are used for data collecting due to the lack 
of (or insecure) reading and writing skills. A person helping data collecting reads the questions, and the 
children answer by touching their peers’ photos. From second grade on children can answer the 
questions on a computer by clicking on their classmates’ names and/or photos. 

2.4 Data collecting and analysis 
Data collecting was preceded by informational and organisational work during which the educators of 
the communities in question and the participant children’s parents were informed, the goal and the 
course of the study were described, and each parent filled in a declaration of consent. Every parent 
gave their consent to their children’s participation in data collecting. 

The 8-question questionnaire made for kindergarten children was recorded on tablets individually with 
all the 66 children in June 2021 under the direction of the special education teacher, who coordinated 
the process. The kindergarten teachers were present and they cooperated helpfully. Before data 
collecting photos were taken of each child, and they answered the questions by touching the photos of 
three of their peers. 3 – 6.5-year-old children took part in the study, and the data-collecting process took 
into consideration their age particularities and special education needs as well. All this helped us create 
a frustration-free environment, and, as a result, the children took part in the process happily. 

3 RESULTS 
The main aim of the January – June 2021 period of the program was to present the SMETRY framework 
to the teaching staff, to collect the first data, to gather the experience related to this, to document the 
results, to assign the framework of cooperation between kindergarten and primary school teachers, and 
to determine the aims of community development based on objective results. 

The SMETRY framework was used according to plans in the kindergarten. First, the particularities of 
the peer-nomination method were recalled with the kindergarten teachers, the SMETRY framework was 
presented to them and the software interface was tested. Data collecting took place at the beginning of 
June in the 3 mixed-aged kindergarten groups. 

The participation of kindergarten teachers was useful from several points of view: they helped the 
children interpret certain questions, they got to know their linking demands and peer-choice attitudes. 
Data collecting was followed by the interpretation and evaluation of the results. After identifying the 
incidental problems, together with the kindergarten teachers we explored further possibilities of helping 
and thought over the direction and steps of community development and integration support. 

3.1 The result of data collecting 
On the sociograms (Fig. 1, 2, 3 and 4) girls are labelled with pink circles and boys with blue ones. The 
circle labelling children with SEN has a red boundary. The lines between the circles labelling the children 
show the relationships between them. The more lines connect two children, the greater sympathy is 
between them. 

Among the 13 boys and 9 girls belonging to group 1 (Fig. 1) there is a 6.5-year-old boy with SEN (4). 
He needs special care because of speech-development problems, that is why he has been given 
permission to not start school. In Fig. 1 we can see that only one child (10) does not have any 
relationships in the community, but he is one of those 3 – 3.5-year-olds who rarely went to kindergarten 
due to the pandemic. The other members of the group have a relationship with at least one peer, and 
some bonds are quite strong. For example, there is a strong bond between the child with SEN (4) and 
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one of his peers (9). It is also noticeable on the sociogram that boys and girls make friends mainly with 
peers of the same gender, but in the end, they link up with each other (2, 1, 8 and 6). 

 
Figure 1. The sociogram of group 1 (source: SMETRY). 

11 boys and 11 girls belong to group 2, and 3 of the boys (2, 12 and 17) are children with SEN. One of 
them is 5 years old (17), the other two (2, 12) are 6. One of the 6-year-old children (12) goes to 
kindergarten for one more year because of language development difficulties. 

On the sociogram of the group (Fig. 2) there is a group of boys and girls (A), a group of three boys (B) 
and one of 3 boys and 3 girls (C) besides the 4 lonely children, who do not have any relationships. The 
children belonging to the different groups can be identified easily: the ones starting school in September 
(A), the middle-group-aged ones (C) and the school-aged ones who are going to stay in kindergarten 
for one more year (B). The four lonely children started kindergarten this year, and their adaption period 
had just finished when all the institutions were closed down due to the pandemic. 

 
Figure 2. The sociogram of group 2 (source: SMETRY). 

In group 3 there are 10 boys and 12 girls, and there is no child without a relationship among them (Fig. 
3). Everyone connects to someone else, even those 3-year-olds who started kindergarten this year. The 
sibling or cousin of most young-group children go to this kindergarten as well, and this eased not only 
their adaption period but also the development of bonds. There are two 6.5-year-old children with SEN 
(15, 20) in the group, who start primary school in September. Both have very good sociometric status, 
they are members of a group with strong bonds. What is more, child 15 plays an important role because 
he connects the girls’ network with the boys’ one. 

5206



 

 

 
Figure 3. The sociogram of group 3 – the non-reciprocated sympathy choices of a child 

 with SEN starting school (source: SMETRY). 

In August 2021, before the 6-6,5 years old children who had taken part in the sociometric data colleting 
started school, there was a common discussion in the school with the 6 kindergarten l teachers of the 3 
kindergarten groups and the 4 educators teaching the first-grade primary school children from 
September. In this professional conversation the participants exchanged information about the 
personalities, behaviour, social and emotional lives of the children coming from kindergarten and the 
experience easing their education. The primary-school teachers got to know the results of the 
sociometric data collecting with focus on the children starting the first grade. The kindergarten teachers 
already had a firm opinion about the social competence of each child and about the possibilities of its 
development since they could confirm their suggestions with the data shown by the sociograms of the 
kindergarten groups. This was possible because one of the functions of the SMETRY framework shows 
not only the children’s implemented, mutual choices (depicted on the sociogram) but also their 
connection demands. These non-reciprocated sympathy choices are depicted with red interrupted and 
blue dotted lines on the sociogram. The red interrupted line points towards the children who the 
examined child would like to make friends with, but they do not reciprocate his sympathy. The blue 
dotted line shows the connection demand directed towards him which he rejects. The red and blue lines 
covering each other show that two children chose each other but in different questions. Thus, there is 
the possibility of a potential relationship in this since their interest is mutual. 

In two of the three kindergarten groups which took part in the data collecting there are children with SEN 
who start school in September. We examined their non-reciprocated sympathy choices together with 
the educators mainly in order to help their successful integration in the new community. 

In group 2 two peers (3, 22) show interest in child 2 while he would like to establish connection with five 
of his group peers (6, 7, 9, 19, 21), as it is shown in Fig 4. The mentioned children (except for two of 
them) are going to stay in kindergarten, but boys 19 and 21 are going to be classmates of boy 2, whom 
we would like to help. This piece of information will help the teachers to support the integration of the 
children in the class community since either at seating or during groupwork they can place them together 
with the peers they know and like. 

 
Figure 4. The sociogram of group 2 – the non-reciprocated sympathy choices of a child  

with SEN starting school (source: SMETRY) 
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From the two boys with SEN who are in group 3 (15, 20) only one (15) starts his studies in the institution 
which takes part in the program. His non-reciprocated sympathy choices are related to three children 
(8, 12, 13). He requites one of the boy peers’ (12) intention of making friends with him while two girls (8, 
13) do not give a positive answer to his sympathy (Fig. 3). From the mentioned children he is going to 
be in the same school class with boy 12, so with the help of the teachers they can get to know each 
other better and a good relationship might even emerge between them. Boy 7 is also going to be boy 
15’s classmate (they are in the same kindergarten group), and this is likely to help him adapt more easily 
in the beginning. 

The aim of the conversation between kindergarten and primary school teachers was to prepare the 
children’s transition from kindergarten to primary school, to help them in this transition, to prepare 
primary school teachers to receive the children, and to strengthen the cooperation between educators. 

3.2 The next phase of the program 
The most important tasks of the period between September 2021 and February 2022 are the following: 
backed by the data collecting done in June, kindergarten teachers should support the social 
relationships of the kindergarten-aged children who took part in the study; primary-school teachers 
should support the integration of the children – especially children with SEN – starting primary school. 
The documentation of the sociometric data collecting and the SMETRY interface are available for this 
on demand. During the next months it will also be very important to assign the plans which support 
integration and aim at community development together with the special education teacher who 
coordinates the program, and to record the activities. 

The aim of this period is the cooperation between the kindergarten teachers who took part in the study 
in June and the primary-school teachers taking part in them from September on, the enlargement of 
their methodological toolbox, the holistic-approach implementation of their educational work done with 
and for the children learning in their communities and raising this work to a higher level. They will be 
able to do all this with the help of data-based decision making during the whole program. 

4 CONCLUSIONS 
It is obvious that besides academic achievement the emotional condition and social relationship 
characteristics of the children with SEN taking part in inclusive education and their typically developing 
classmates are very important [27]. Inclusive education cannot be successful if the primary-school 
teachers and the special education teacher do not know the social network and community where the 
children with SEN’s peer relationships develop and where their social skills are going to evolve in time. 

If the atmosphere of the class community is not ideal from the point of view of inclusion, the support of 
the whole community will be necessary. If needed, the connecting possibilities of the pupil with SEN 
joining the community have to be discovered and supported or the hidden factors hindering this have to 
be discovered [1], [3]. 

The community-level data-based decision making might be an ideal tool to assign the aims which 
support the recipient community and check their fulfillment. Data-based decision making is a recurring 
process which follows the whole education cycle. The presented program is an example of its application 
when the transfer from kindergarten to primary school takes place, and further on, during the first four 
years of primary school and at the transition to the next education level. Another characteristic of the 
program is that its implementation is based on the strong and continuous cooperation of experts 
(kindergarten teachers, primary-school teachers, the special education teacher), which is essential for 
a successful inclusion [28]. 

According to feedback so far, SMETRY helps educators a lot because they can rely on objective data 
instead of their anticipation regarding the relationship system of their communities. They can trace the 
peer-connections of their children, they can get to know how they choose friends, the reason for their 
loneliness, and the relationships they are longing for. They can make plans to solve the identified 
problems, by which they not only support the social skills of the children in need, but also strengthen the 
cohesion of the whole community. And following their community-developing work – due to the fact that 
sociometric data collecting can be repeated – they are able to monitor the changes taking place in the 
group and check whether their endeavours have been implemented or not. In case of positive changes, 
it is important to record the well-tried activities which have proved to be efficient and document the 
growing toolbox of the colleagues. This is useful not only for the educator in question, but other members 
of the teaching staff can also work more successfully. 
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AIGORA 2.0: PROGRAMMING LEARNING WITH GITHUB AND 
PROJECT PLANNING 

O. Perpiñán, R. Cedazo 
Escuela Técnica Superior de Ingeniería y Diseño Industrial, Universidad Politécnica de 

Madrid (SPAIN)  

Abstract 
AIGORA, an innovative educational project held during 2018-2019, started the use of collaborative and 
open software repositories for programming learning in the context of a first-year course in several 
engineering degrees of the ETSIDI-UPM. This project used GitHub, a provider of hosting for software 
development and version control with git, which offers collaboration features such as bug tracking, task 
management, and wikis. As a result of this project, self-learning and collaborative learning were 
promoted, and about 150 software projects were developed by more than 300 students distributed in 
teams of 3-4 people.   

Although the overall experience was positive, some weaknesses were detected: a significant number of 
students did not grasp the functionalities provided by GitHub for programming development; many 
teams and students remained inactive during most of lifecycle of the project and showed peaks of coding 
in the last days of development; the performance of some teams was heterogeneous, with a leader 
carrying out most of the coding.  

Built upon this learning experience, AIGORA 2.0 is an evolution focused on project management. During 
the academic course 2020-2021, each team of students has developed its own-defined software project 
fulfilling a series of tasks grouped in three main milestones (alpha, beta, and final versions) with separate 
deadlines.  

The performance of the teams and students have been analyzed with the data registered in each team 
repository (additions and deletions of code, date and author of the modification) and with academic data 
(team and student grading). Besides, at the end of the course, the students were required to fulfill a 
survey about the use of GitHub and project management for programming learning.   

The analysis of the repository data, academic data, and survey results, and the comparison with the 
results of the AIGORA 2018-2019 shows that, during this academic course, students have interacted 
with the repositories more frequently following the project planning. Besides, the tasks have been more 
homogeneously distributed not leaving the leadership role to a single student.  

Keywords: Collaborative work, Engagement, Open repositories, Project-Based Learning, Programming, 
Software development management, Student behaviours, Version control. 

1 INTRODUCTION  
AIGORA 2.0 is the second version of an innovative educational project carried out during 2018-2019 
[1], and which aimed to create open repositories for learning Programming, by and for students. What 
does it mean “for” and “by” students? On the one hand, the initiative is designed “for students” to learn. 
On the other hand, all the source code used for self-study is generated “by” students and supervised by 
lecturers.  

In their first year of technical studies, students are confronted with a programming subject. The authors 
teach the same subject for three different Degrees: Chemical Engineering, Electrical Engineering, and 
Electronic Engineering. It is true that some students have previously programmed in Scratch or a block-
based coding language, even a few in Oriented-Object languages, but most of them have never pro-
grammed before. Experience shows that finding the necessary algorithm and struggling with code errors 
it is not an easy task for them, so they feel very demotivated. This and other reasons make the grades 
in this subject one of the lowest in the first year of the degree. 
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The first version, called AIGORA1, emerged to create common and public repositories with source code 
useful for self-learning, as well as a collaborative work tool to do their work in groups and to write and 
deliver documentation in an innovative way using a Wiki. The authors chose GitHub2 as an added value 
to the subject which could benefit them in many aspects, engagement being the main aspect. However, 
while the overall experience was positive, some weaknesses were identified. The lecturers observed 
through the repository analytics that students worked discontinuously throughout the course: A large 
number of student teams completed their projects in the few weeks before the end of the project, with 
an inefficient distribution of tasks in the team. The lecturers felt that many of these problems could be 
solved simply by setting up a proper project organization, which is known as the discipline of “software 
project management”.  

For this reason, this work proposes to use the Project-Based Learning technique, being the lecturers 
who help students to set milestones and achieve a better achievement of the project. PBL is an approach 
that involves the student in a real situation, that is their IT project to be developed, and is an ideal 
technique for defining the project in a progressive way: clarifying the problem and proposing solutions. 
It also focuses on meeting the needs of the client and user, with iterative cycles in which challenges are 
formulated, developed, and tested.  

In the literature it is possible to find how Github is being used in higher education in order to monitor the 
student use of the version control system, motivate students via gamification, characterize teamwork, 
and even predict student grade performance, as explained by [2]. In that reference, they concluded that 
introducing version control in introductory computer science courses is not too early and a survey re-
ported that they enjoyed GitHub for software development. Another article [3] confirms that the specific 
features of the GitHub cloud service completely satisfy the needs of students of IT profession in the 
implementation of the tasks of educational projects on programming. Furthermore, there are even those 
who combine GitHub with gamification, motivating students to start and finish assignments early by 
means of points for students who pass programming assignments (PAs) unit tests well before the as-
signment is due [4]. They showed that students who start PAs early generally receive higher grades. 

This article presents the experience of introducing some artefacts of software project management and 
the feedback received by the students, comparing it with the results of the 2018-2019 course3. 

The article is structured as follows: The "Methodology" section explains how the experience was carried 
out in the subject and what steps and tools were used. The "Results" section analyses the data extracted 
from the use of GitHub and the students' opinion about this initiative. Finally, the “Conclusions” section 
sets out the main advantages and disadvantages, as well as future directions for further improvements. 

2 METHODOLOGY 
This section explains the methodology proposed to implement a Project-Based Learning technique in 
order to carry out the teamwork in the Programming subject. In the teamwork phase, a real IT 
consultancy environment will be simulated in which the students will be the teams of developers and the 
teachers will act as clients and/or end users of the application. In this way, students are expected to be 
motivated and learn how to work in a professional environment, learning how to manage a software 
project marked by development milestones. The steps are as follows:  

1 Prior to the start of the teamwork, the students are explained for 2 weeks the basic use of GitHub 
(how to create a repository, to add files to the staging area, to commit files with messages, to 
push files to a remote repository and to write a Wiki). Also, they are offered some help resources 
(video tutorials and Wiki) that were produced by 2 fellows in the first AIGORA version. Throughout 
the project, they have also had the support of 2 other fellows who have been able to solve the 
questions related to GitHub. 

2 Each student creates a GitHub account which is linked to their institutional email thanks to Class-
room Github's management of classrooms and students4. 

 

1 AIGORA website: http://aigora.github.io/  
2 https://github.com/ 
3 In the middle of the academic year 2019-2020 organizational changes had to be made due to COVID-19. The data are not repre-

sentative. 
4 https://classroom.github.com/ 
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3 Students, organized by groups, choose freely the topic and write the functional requirements for 
their program. This step requires to create the shared repository and to write the README file for 
the project. 

4 The lecturers set the steps and deadlines to guide the students in their workload. Their projects 
are divided on GitHub into 8 tasks/issues grouped into three milestones (alpha, beta and final 
versions) to facilitate its organization, as shown in Fig. 1. 

 
Figure 1. Gantt chart of the Programming final project 

5 Students are aware of the deadlines set by the Gantt chart from the beginning. They must upload 
deliverables via Github before the deadline and close the correspondent issue. The development 
project lasts almost nearly two and half months, as show in Fig. 2. 

 
Figure 2. Gantt chart of the course project, which lasts almost nearly two and half months 

6 Lecturers migrate the Gantt chart to the milestones and issues board into GitHub, as shown in 
Fig. 3, which allows them to have full tracking of the student progress, where it is possible to know 
which issues keep open or closed.  

7 Students are aware that all their work is public and also that there is a record of all their contribu-
tions, as they can see for themselves on the GitHub website (see Fig. 4). They are reminded that 
their contributions reflected in GitHub are taken into account for assessment. 
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Figure 3. Screenshot of the Milestones and Issues Board into GitHub 

 
Figure 4. Screenshot of the Github Statistics about the Contributors  
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3 RESULTS 
As a result of this project, more than 350 public repositories are now published, 95 of them correspond-
ing to the course 2020-2021. These repositories contain the projects developed by the teams of stu-
dents. The webpage of the project, https://aigora.github.io/, serves as the portfolio of the projects devel-
oped during the last courses.  

The performance of both individual students and teams have been measured with the data available 
through the API of GitHub. The data includes detailed information about every commit5 pushed by each 
student. The next section shows the analysis of the aggregated data with a comparison between the 
academic courses 2018-19 and 2020-21. 

3.1 Analysis of aggregated data of commits 
The performance of a team of students as code developers can be measured with the total number of 
commits pushed by the team during the project period. Fig. 5 displays the time evolution of the average 
value (red line) and its range (gray band) for the academic courses 2018-19 (left) and 2020-21 (right). 
Both graphics shows that the students increase their efforts when the deadline of the project gets closer. 
However, during the last academic course the workload appears to be more evenly distributed, which is 
likely to related to the milestones strategy used. 

 
Fig.5: Time evolution time evolution of the average value (red line) of the number of commits per team and 

its range (gray band) for the academic courses 2018-19 (left) and 2020-21 (right). 

 

5 A commit is a snapshot of a repository under version control at a specific point in time. Commits include the contents of the reposi-
tory, the message and the description written by the author of the commit, and additional metadata such as the author, timestamp, 
number of additions, deletions, and total, ... 
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Fig. 6 displays the number of commits in two histograms for all the teams in the academic courses 2018-
19 (left) and 2020-21 (right). During the course 2018-19 a high number of teams made few commits in 
their repository. This observation can be explained because, those teams and students who perceived 
GitHub as an obstacle or who had difficulties for working with this tool, opted to make a one-time delivery 
at the end of the project, instead of taking advantage of the version control and collaboration function-
alities. This problem has been attenuated during the last academic course thanks to the use of project 
planning with milestones. 

 
Figure 6: Histograms of the number of commits for all the teams in the academic courses 2018-19 (left)  

and 2020-21 (right) 

The commits made by each student can be observed individually (Fig. 7). It is observed again that most 
users perform a low number of commits. However, the existence of students who generate a very high 
number of changes in their teams' repository is also noteworthy. Once again, this imbalance has 
decreased during the course 2020-21. 
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Figure 7: Histograms of the number of commits pushed by each student 

 during the academic courses 2018-19 (left) and 2020-21 (right). 

These observations are shown in an alternative way in the histograms of Fig. 8. This figure shows the 
maximum number of commits made by a student in each team, normalized by the total of commits of 
the team. In other words, this histogram distinguishes between the teams in which there has been a 
student with a very high weight (values close to 1), and the teams in which the work has been more 
distributed. It is noteworthy that during the course 2018-19, teams were often leaded by the contributions 
of a single individual, but during the course 2020-21 the workload has been more equally distributed 
inside each team. 

An alternative approach to analyse the work distribution within each group and the interaction with 
GitHub is through the range (difference between the maximum and minimum) of the number of commits 
normalized with the total of commits (Fig. 9). In other words, this figure displays the difference between 
the number of contributions of the most involved student and the least involved. In this case, the groups 
that have rested on a single student are identified by values close to 0 in this histogram. During the 
academic course 2018-19 there was a high number of teams with an extremely unbalanced work distri-
bution. This behaviour has disappeared during the course 2020-21, with most of the teams working with 
a balanced distribution. 

In the next courses, the relationship between what a student contributes to the repository and the grade 
obtained will be systematically analysed. During this course, these two variables have been informally 
compared. The preliminary results seem to confirm the premise that the more programming, the more 
learning.  

3.2 Students survey 
Once the course was finished, an anonymous online survey was carried out to find out the satisfaction 
of the students about their experience and the usefulness of GitHub in the academic subject. The survey 
consists of 4 questions on a scale from 1 (not agree) to 10 (totally agree) and an open question to send 
suggestions and comments: 

1 Do you think that GitHub is useful for learning programming in this academic course? 
2 Do you think that you will continue using GitHub in the future? 
3 Do you recommend GitHub for learning programming in the next academic courses? 
4 Give an overall value of your experience with GitHub. 
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Fig. 10 shows the results of each question during the courses 2018-19 (first row) and 2020-21 (second 
row). The vertical red line corresponds to a value of 5. There is a clear improvement in the results 
between these courses. In 2018-19 most of the students gave values below 5 for the four questions, but 
in 2020-21 the tendency has changed and most of the students give values above 5.   

 
Figure 8: Histograms of the maximum number of commits made by a student in each team,  

normalized by the total of commits of the team. 

 
Figure 9: Histograms of the range (difference between the maximum and minimum)  

of the number of commits normalized with the total of commits. 
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Figure 10: Results of the online survey with 4 questions on a scale from 1 (not agree) to 10 (totally agree). 
results of each question during the courses 2018-19 (first row) and 2020-21 (second row). The vertical red 

line corresponds to a value of 5. 

4 CONCLUSIONS 
In this paper, a Project-based Learning methodology using GitHub for a first-year Programming course 
is described. The student interactions from GitHub repositories were analyzed to study their behavior. 
Two different courses are compared: 2018-2019 (AIGORA 1.0) and 2020-2021 (AIGORA 2.0). The initial 
hypothesis that a detailed planning divided by tasks and milestones would lead to better academic per-
formance and higher student satisfaction proved to be true. Furthermore, the experience showed that 
Github is adopted as a suitable tool for managing software development and the students' assessment 
has been satisfactory. The analysis presented in the “Results” section show how the statistics improve 
across the board in this second version: 

• Students have interacted with the repositories more frequently following the project planning. 

• The tasks have been more homogeneously distributed among developers not leaving the leader-
ship role to a single student. 

The future work includes to analyze the correlation between what a student contributes to the repository 
and the grades obtained in the rest of the course assignments (exam and workteam). A major challenge 
will be to find strategies to prevent absenteeism. 
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OPINIONS OF COMPUTER SCIENCE TEACHERS IN GYMNASIUMS 
IN THE CZECH REPUBLIC ABOUT THE CONTENT OF THE 

COMPUTER SCIENCE CURRICULUM AND THEIR WEAK AND 
STRONG PROFESSIONAL COMPETENCES 

M. Chráska, J. Basler 
Palacký University Olomouc, Faculty of Education (CZECH REPUBLIC) 

Abstract 
The paper describes some results of a research study conducted in 2021 among computer science 
teachers in 385 gymnasiums in 14 regions of the Czech Republic. The aim of the study was to identify 
the opinions of computer science teachers about their subject-specific professional competences as 
well as their weaknesses and strengths. All of this in the context of the planned reform of the computer 
science curriculum in gymnasiums in the Czech Republic. The research method was Q-methodology 
and a questionnaire. In the research, all gymnasiums in the Czech Republic were addressed but “only” 
82 computer science teachers participated in the research. Prior to the research, the validity and 
reliability (0.98) of the research tools were verified. The anticipated types of teachers were evaluated by 
means of the generalized cluster analysis.  

Two groups (clusters) of teachers were identified according to the perception of the importance of the 
determined Q-types. The main difference between the groups was that respondents in Cluster 1 showed 
greater preference for some theoretical areas. In contrast, respondents in Cluster 2 preferred some 
practical areas. In overall terms, however, both clusters formed a relatively homogeneous group which 
differed in the perception of the importance of the Q-types only in 7 Q-types out of 60. This is a very 
positive finding concerning the new areas of the forthcoming revision of the computer science curriculum 
in Czech gymnasiums. The assumption that there would be a difference between the group who refuse 
the new revision and the group who accept the revision was not confirmed. We consider this conclusion 
as very positive.  

A very positive conclusion of the research is that in the area of new themes associated with the planned 
revision of the curriculum in Czech gymnasiums, teachers reported the second highest ranking of all 
four thematic areas in which the different Q-types were categorized (average 5.63 of 10). It can therefore 
be concluded that Czech computer science teachers in gymnasiums consider the new thematic areas 
of the curriculum as important, which is a positive finding. 

Keywords: computer science curriculum, computer science teachers, Q-methodology, generalized K-
means cluster analysis. 

1 INTRODUCTION – CURRICULAR DOCUMENTS IN THE EDUCATIONAL AREA 
OF COMPUTER SCIENCE AND INFORMATION AND COMMUNICATION 
TECHNOLOGY IN THE CZECH REPUBLIC 

The current national curricular documents (the so-called framework education programmes in the Czech 
Republic) are in some cases criticized for their low response value. They are very general, focus 
especially on the adoption of key skills and do not prescribe the knowledge content in sufficient detail 
[1]. This is also due to the fact that with the development of society it is becoming increasingly difficult 
to reliably determine what content and objectives should be included in or excluded from the curriculum 
and what is actually the objective of formal education [2]. The development of scientific knowledge 
causes missing content in the curriculum which according to Janík et al. [3] degrades the content of 
education. This has also been confirmed by Young, Muller [2]. Knowledge, abilities and skills should be 
developed in context across different disciplines (subjects), not in isolation [4]. The long-term intention 
of education and the development of the education system of the Czech Republic for 2015–2020 [5] 
considers some of the shortcomings of Czech national curricular documents and assumes the 
introduction of regular revisions. Currently, the educational content of the curricular documents for 
computer science in the Czech Republic is rather unsatisfactory [6]. On the other hand, it is often difficult 
for teachers to accept more significant revisions and reforms, as confirmed by both domestic and 
international resources [3], [7], [8], [9], [10], [11].  
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Therefore, since 2016 the Ministry of Education, Youth and Sports of the Czech Republic has intensely 
focused on a review of the educational area of computer science and information and communication 
technology. Documents are being prepared for the revision of this educational area, which should first 
take place in elementary schools and then in secondary schools. The revision focuses especially on the 
integration of topics that fully develop digital literacy and computational thinking [12], [13], [14], [15]. The 
planned revision of computer science and ICT in the Czech Republic is supported by the national project 
PRIM (support of the development of computational thinking), which has been implemented since 2017 
within the framework of the Operational Programme Research, Development and Education (OP RDE). 
The main objective of the project is to innovate the educational content of computer science and ICT 
with an emphasis on the development of pupils’ computational thinking. The planned revision focuses 
mainly on a more comprehensive integration of programming and algorithmization in teaching computer 
science across the different levels of education (elementary school – secondary school). In the context 
of programming and algorithmization in secondary schools, the project focuses on the thematic areas 
Scratch, LEGO Mindstorms, Python, Arduino, Micro:bit with Python and Fundamentals of theoretical 
computer science [16]. Due to the anticipated integration of these areas into the future version of the 
framework education programme for gymnasiums, these thematic areas were analysed and served as 
the basis for the determination of subject-specific competences of computer science teachers in 
gymnasiums. 

2 METHODOLOGY 
The main objective of the present research study was to find out which professional subject-specific 
competences were considered by computer science teachers in Czech gymnasiums as the most and 
the least important in teaching computer science. Another objective was to determine their own 
professional subject-specific competences (including the identification of their strengths and 
weaknesses). In the study, the following research objectives were formulated: 

• Determine whether there are typical groups of computer science teachers in Czech gymnasiums 
by their assessment of the importance of professional subject-specific competences. 

• Assess which professional subject-specific competences can be according to the teachers 
classified as strengths and weaknesses of computer science teachers in gymnasiums. 

The research was of a quantitative design; the main research method was Q-methodology and a 
questionnaire [17]. Q-methodology is useful in the determination of the way that a group of respondents 
assess a set of objects, where these objects form a large sum [18]. In the study, Q-methodology was 
used to determine which professional subject-specific competences (so-called Q-types) were 
considered as the most important and the least important by computer science teachers. The 
questionnaire focused on teachers’ strengths and weaknesses based on the determined subject-specific 
competences of computer science teachers. The questionnaire was anonymous and respondents were 
informed thereof before its completion. 

The research study was conducted in 2021 and involved all computer science teachers in 385 
gymnasiums in 14 regions of the Czech Republic. The target category included teachers of computer 
science and information and communication technology (or subjects with different names but with the 
same learning content). In the research, all gymnasiums in the Czech Republic were addressed but 
“only” 82 computer science teachers participated in the research (27 women and 55 men). 

In the framework of our own concept of professional subject-specific competences of computer science 
teachers in gymnasiums, we determined a total of sixty Q-types (Q1-Q60). Respondents classified the 
Q-types into 11 categories by the importance of each Q-type (assessment of importance 0–10, 0 – least 
important, 10 – most important). Q-methodology was administered electronically using specialized paid 
Q Method Software. Respondents were required to classify the Q-types by the so-called normal 
distribution.  

The questionnaire was developed on the basis of generally acknowledged rules [17]. and included a 
total of 87 items. Of the total number of items, 60 focused on identical Q-types as in Q-methodology but 
they were not assessed according to respondents’ perception of importance but according self-
assessment of their strengths and weaknesses on a scale 0–5 (0 – extreme weakness, 5 – extreme 
strength). 19 items focused on the area of specific software tools that computer science teachers used 
in the context of individual Q-types and on closer specifications of the areas as defined by the Q-types. 
The last 7 items focused on respondents’ demographic data and their more detailed characteristics. The 
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last item of the questionnaire was an open question, where each respondent had the opportunity to add 
any comments (the question was not mandatory).  

The validity and reliability of the authors’ research tools was tested. The validity was continuously tested 
in the process of designing in cooperation with professionals in methodology of educational research 
and didactics of computer science and information technology. The calculated reliability showed a very 
high value, both for Q-methodology (Cronbach α=0.97) and the questionnaire (Cronbach α=0.95). 
Therefore, the research instruments are considered as reliable. Statistical data processing was 
performed by means of STATISTICA 13 [19]. A statistical analysis was performed in order to identify 
typical groups of computer science teachers. The analysis was performed by means of hierarchical and 
non-hierarchical cluster analysis (CA) methods, specifically by the generalized K-means cluster 
analysis. 

3 RESULTS 
The paper presents the results of the research in the two defined areas. 

3.1 Typology of computer science teachers according to their perception of 
the importance of the teaching topics (Q-types)  

Based on the generalized K-means cluster analysis [20], two groups (clusters) were identified according 
to the perception of the importance of individual Q-types – see Table 1. The main difference between 
the clusters was in gender; Cluster 1 consisted mainly of women, while Cluster 2 included mainly men. 
Women (Cluster 1) preferred theoretical areas (Q-types) that focused on information handling, 
legislation and the principles of correct use of computers and mobile devices (Q32, Q35, Q36, Q37). In 
contrast, men (Cluster 2) preferred practical areas (Q9, Q39, Q47). However, in general terms, both 
groups differed in the perception of importance only in 7 Q-types out of 60. Overall, both clusters can 
be considered as one relatively homogeneous group which almost agrees on the perception of the 
importance of the Q-types. This is slightly surprising as we expected that two groups of teachers would 
be identified—teachers who perceive the importance of theoretical areas and teachers who perceive 
the importance of practical areas. This assumption was confirmed but only with slight differences 
(difference in 7 Q-types as mentioned above). We further assumed that there would be a difference in 
the perception of the importance of the new areas to be implemented in the context of the new revision 
of the FEP G. This assumption was not confirmed, as both clusters perceived the importance in a similar 
way. The area Development of computational thinking – content of the planned revision, as mentioned 
above, was even ranked second highest in terms of importance (average 5.63 of 10). This implies that 
computer science teachers in the research sample agree with the planned revision of the FEP G and 
perceive its importance. 

Table 1. Differences between clusters – perception of the importance of Q-types. 

Cluster 1 2  1 2 
Gender F M Q29 5.21 4.91 
Is computer science part of your 
qualification? Yes Yes Q30 6.29 6.39 

Region 
South 
Mora
vian 

Olom
ouc Q31 4.54 4.43 

Do you take part in paid courses or 
specific teacher training courses for 
your self-development in the field of 
teaching computer science? 

Yes Yes 
Q32: Ergonomics and hygiene in 

using computers and 
mobile devices. 

6.14 5.02 

How old are you? 44.39 42.30 Q33 8.18 7.70 
What is the length of your experience 
in teaching computer science? 14.46 13.31 Q34 6.71 6.52 

Q1 3.14 3.57 

Q35: Information and resources 
(types, origination, processing, 
transmission, sharing and use 
of information). 

5.82 4.93 
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Q2 5.46 5.54 
Q36: Critical verification of 

information (credibility, 
relevance, topicality). 

8.29 6.94 

Q3 3.32 3.41 

Q37: Legislation, copyright and 
personal data protection, 
software license, computer 
piracy. 

7.11 5.74 

Q4 2.79 3.54 Q38 7.25 6.59 

Q5 5.54 5.93 

Q39: Using software for 
professional typesetting, 
printing and preparation of 
documents for printing. 

2.43 3.70 

Q6 4.57 4.33 Q40 3.79 3.98 
Q7 4.50 5.02 Q41 7.43 6.96 
Q8 5.07 4.46 Q42 7.71 7.43 
Q9: Numeral systems and 

conversions. 3.39 4.67 Q43 6.79 6.00 

Q10 4.68 4.59 Q44 7.07 6.76 
Q11 4.11 4.00 Q45 4.36 4.33 
Q12 6.29 5.89 Q46 3.71 4.50 

Q13 4.07 3.69 
Q47: Using raster editors (e.g., 

Zoner Photo Studio, Adobe 
Photoshop). 

5.39 6.37 

Q14 5.96 5.26 Q48 4.93 5.59 
Q15 4.39 4.56 Q49 3.39 4.24 
Q16 3.36 4.00 Q50 3.89 3.13 
Q17 5.25 5.17 Q51 4.29 4.56 
Q18 4.89 4.76 Q52 4.21 4.31 
Q19 3.18 3.52 Q53 6.18 6.22 
Q20 2.86 3.15 Q54 4.86 4.69 
Q21 3.36 4.09 Q55 3.00 3.85 
Q22 3.82 4.00 Q56 6.21 6.56 
Q23 3.07 2.83 Q57 5.46 6.63 
Q24 4.07 3.70 Q58 6.61 6.26 
Q25 3.25 3.22 Q59 5.46 5.63 
Q26 6.57 6.06 Q60 4.32 5.26 
Q27 6.89 6.30 Absolute number 28 54 
Q28 5.11 4.63 Relative number (%) 34.15 65.85 

Note: Centroids for k-Means clustering, number of clusters: 2,  
Total number of tested cases: 82,  
Significant differences between clusters are marked in bold and italics 

3.2 Teachers of computer science and ICT in gymnasiums, their strengths 
and weaknesses 

Based on the subjective responses of computer science teachers who assessed their own professional 
competences, the following ten strengths of computer science teachers were determined: 

1 O41: Using a text editor (e.g., MS Word) 
2 O43: Using a presentation programme (e.g., MS Power Point). 
3 O42: Using a spreadsheet (e.g., MS Excel). 
4 O26: Data organization in a computer (file and folder management, data trees, file managers). 
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5 O44: Presentation of a selected topic by a pupil using a presentation programme including a 
discussion. 

6 O12: Using operating systems. 
7 O34: Using internet services to search, process information and communicate (e.g., internet 

browsers, search engines, data storage, applications, calendar, cloud services, discussion 
groups, email, e-learning). 

8 O27: Data backup and basic backup methods. 
9 O38: Basic typographical concepts, document editing rules, typographical errors, and aesthetic 

publishing principles. 
10 O9: Numeral systems and conversions. 

The results concerning the strengths and weaknesses of the teachers in the research sample were not 
surprising, mainly because these topics had been taught in every school for a very long time. For this 
reason, the results are not surprising. Much more interesting are the results of the ten weaknesses of 
computer science teachers. They often relate to purely practical areas but also areas concerning the 
planned revision (O59, O60). It should also be noted that the areas listed below are not currently taught 
in all gymnasiums (according to the previous analysis of the FEP), so it can also be assumed that these 
areas will not be the strengths. The ten weaknesses of computer science teachers include the following: 

51. O2: Technological innovation in the field of computer science and information technology (e.g., 
virtual and augmented reality). 

52. O55: Sorting algorithms (e.g., Bubble Sort, Quick Sort). 
53. O24: Using a video camera (shooting video according to a script). 
54. O23: Theoretical definition of the area of digital video (types of video cameras, principle of operation, 

etc.). 
55. O39: Using software for professional typesetting, printing and preparation of documents for printing. 
56. O59: Programmable robotic kits (LEGO Mindstorms, etc.). 
57. O18: Internet of Things (IoT). 
58. O49: Using a technical vector editor (e.g., AutoCAD, Inventor). 
59. O60: Programmable microcomputers / boards (Arduino, Micro:bit). 
60. O50: Using animation programmes (e.g., Adobe Animate, previously Adobe Flash). 

4 CONCLUSIONS 
The main result of the research study is the finding that computer science teachers in gymnasiums in 
the Czech Republic perceive the following educational areas as the most important: Safe use of the 
internet, Critical verification of information, Using a spreadsheet and Using a text editor. According to 
the planned revision of the FEP G, office programmes such as text editors and spreadsheets should be 
moved to other subjects. We are concerned that assigning very high importance to the above-mentioned 
office programmes by computer science teachers may lead to their negative acceptance of the curricular 
reform of FEP G. On the contrary, we appreciate that the new topics related to the planned revision of 
the FEP G has the second highest ranking of all four thematic areas in which the Q-types were 
categorized (average 5.63 of 10). It can therefore be concluded that computer science teachers consider 
the new thematic areas of the curriculum as important, which is a highly positive finding. 

Based on the cluster analysis, two groups (clusters) of teachers were identified according to the 
perception of the importance of individual Q-types The main difference between the groups was in 
gender (Cluster 1 – mainly women, Cluster 2 – mainly men). Women (Cluster 1) preferred theoretical 
areas, while men (Cluster 2) preferred practical areas. In overall terms however, both clusters form a 
relatively homogeneous group, which almost agrees on the perception of the importance of individual 
Q-types (significant differences were observed only in 7 Q-types out of 60), which is a very positive 
finding in terms of the new areas concerning the revision of the FEP G. The assumption that there would 
be different groups one of which would refuse the revision while the other one would accept the revision 
was not confirmed. We consider this conclusion as very positive. 

In addition, the strengths and weaknesses of computer science teachers in the Czech Republic were 
identified. An interesting finding was that the ten weaknesses of computer science teachers included 

5225



 

 

not only practical areas but also areas related to the planned revision of the system of teaching computer 
science in the Czech Republic. These include O59: Programmable robotic kits (LEGO Mindstorms, etc.), 
O18: Internet of Things (IoT) and O60: Programmable microcomputers / boards (Arduino, Micro:bit). 
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Abstract 
Last year during the COVID-19 pandemic remote learning was the only solution for education. In the 
discipline “Mobile Cellular Networks” students learn about different effects in these networks. Lecturers 
decided to use software for the exercises, so students can investigate a variety of processes. This paper 
presents the tasks that students need to perform when learning about shadowing effects in mobile 
cellular networks and the active learning methods that are used in the classes. The learning process is 
complemented by the introduction of active learning methods to increase the levels of the students’ 
engagement and to ensure long-term knowledge retention. Applying active learning methods also allows 
the teacher to gauge everyone’s level of understanding, receive valuable feedback, and focus on the 
parts of the topic that may require additional explanation, clarification, or more practice exercises. 

Keywords: mobile cellular networks, shadowing effect, active and interactive methods. 

1 INTRODUCTION  
Last year’s lockdowns, resulting from the COVID-19 pandemic, caught everyone off guard. No 
contingency measures were prepared. For education, the solution was to implement remote learning 
[1]. The primary requirement for this approach is an abundance of digital resources. Doing lectures this 
way was already widely tested but for the exercise portion of the curriculum the lecturers had to think 
outside the box, so they could prepare entirely new tasks simulating the normal hands-on experience 
with measuring equipment. In the discipline “Mobile Cellular Networks” students learn about different 
effects in these networks, not only the components that they consist of. With preparing digital resources 
to learn, lecturers decided to use software for the exercises. One major problem in mobile cellular 
networks is the shadowing effect. This effect cannot be avoided but needs to be investigated and 
possibly reduced. To investigate this process, students need to perform a number of simulations in 
MATLAB [2] that will provide an idea of the magnitude of the shadowing attenuation caused by obstacles 
in the radio path. 

All classes in the discipline “Mobile Cellular Networks” were performed with synchronous learning. This 
means that professors and students need to be at a specific time together in one place, a virtual 
classroom [3]. In the class, the teacher can explain the theoretical aspect of the processes in cellular 
networks using presentations, videos, etc. The lecturer can use questions and answers to evaluate 
students’ knowledge, but also can use interactive tests. During exercises, the assistant professor can 
show some information and give tasks. Students need to solve them during this particular time. In the 
University of Ruse, most professors and assistant professors used BigBlueButton [4], a software for 
virtual classrooms. With synchronous learning, students can interact immediately like in a real 
classroom. The professors can see how they are doing and if some students need help, they can work 
with them. 

Using software for the exercises gives students more freedom to test how a specific process is working 
or what is the effect of a particular action, without any concerns about real equipment. With online 
education, there is no need for every student to have particular equipment and additional concerns about 
how to purchase it, where to store it or how to work with it. And if they do a mistake there will be an error 
message in the software and they can continue trying to correct it or start again from the beginning.  

This paper presents the tasks that students need to perform when learning about shadowing effects in 
mobile cellular networks and the active learning methods that are used in the classes. 
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2 ONLINE LEARNING 
The educational materials need to first be digitalized and then to be uploaded so that they are accessible 
any time from students and lecturers [5]. The easiest way is to use an already existing platform. This 
platform needs to have some features like control of the access, chat, or message functions to connect 
with the lecturer and a way to test the students about their knowledge. In the University of Ruse, there 
is a platform called E-learning shell, where the materials can be uploaded. This platform has some built-
in functionalities, shown in Fig. 1. 

 
Figure 1. Capabilities of the platform E-learning shell. 

The main advantage is that students are able to easily find some resources because of the tree structure 
of the platform. Another one is that they can test themselves, but also professors and assistant 
professors can evaluate them or check where students have troubles, which tasks are more difficult. 
There is a built-in platform for communication with messages and chats. Teachers can grant access to 
the resources, for example only to students who learn the discipline. The last advantage is the evaluation 
tool, where professors can see statistics about the discipline, about some tests or tasks, to see the best 
students and the most difficult tests. This platform is used for asynchronous learning because students 
can access the material and the presence of professors is not needed. 

Other platforms are used during synchronous learning. There lecturer and students need to be online 
and logged in at a particular time. Everyone can communicate with a microphone or chat messages. 
For a more fulfilling experience, each participant can turn on his/her camera. The virtual room is started 
by the professor and students can access it. Depending on the settings, it could be with free access or 
the access will be granted. When professors have many disciplines or different groups they can prefer 
to individually approve students’ access to the virtual classroom. When they give access only to the 
students that are scheduled for the specified time slot, this prevents other students from accidentally 
joining the wrong classes. So if a student is not certain when to enter and decides to do it at the wrong 
time, he/she will not "invade" in the middle of the class and interrupt it. On such platforms there is a 
whiteboard where the lecturer can write, he/she can upload a presentation and/or video, or alternatively 
can share his/her screen. Additional options are for students, they must be allowed to write on the board 
and specific rights can be granted to them to share their screens. An example with the platform 
BigBlueButton when students can write on the board is presented in Fig. 2. This screenshot is from the 
student’s point of view. 

When the teacher wants to give access to the students, so they can write on the board, for example, to 
write a solution for a particular task, a specific menu (in a yellow box in Fig. 2) appears next to the 
window, where students can see the board. This menu gives students the right to choose how to write 
(with a pen, type in a text field or draw basic shapes like circles), they can choose what width, what color 
to use, or to erase the last thing. There is also an option to erase everything that he/she has written. In 
this example, the pencil function is selected, with the thinnest size and red color. The participant on 
whom the screenshot was taken is logged in only as a listener and her camera is turned off. When she 
wants to speak with others, she can use only messages by using the chat function. In this example on 
the left side of the board, there is a list with sentences and students need to fill them in the table, which 
is on the right side. It is clear that they drew red lines between the sentences and the columns of the 
table, but some drew a green line, and one drew a blue circle. In this mode when the point of the mouse 
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is over this window the participant can see it as a green dot with his/her name. At this particular moment, 
five attendance points are visible in the window. 

 
Figure 2. Students writing on the board. 

This software has an additional option that allows the professors to start a poll, to quickly check students’ 
answers or opinions. This can be used to check if they have understood the material. There are built-in 
options for the answers “yes”/“no”, “true”/”false”, multiple choices, or custom answers. 

In the BigBlueButton software, every room has settings, which are shown in Fig. 3. The lecturer can 
choose the name of the room, can generate a room access code, which needs to be provided to the 
participants to enter this room, and can toggle on or off these four options shown below. 

 
Figure 3. Room settings. 

This example shows the default name of a room “Home Room” and only the option for approval before 
joining is turned on. 

3 DIGITAL RESOURCES FOR LEARNING UNDER LOCKDOWN 
In the discipline “Mobile Cellular Networks” all lectures were digitalized and uploaded in the university’s 
platform E-learning shell. To create a full learning experience under lockdown, the exercises also need 
to be digitalized, but also to be changed, because students cannot use real devices or modules, etc. 
The lecturers decided that all exercises need to be performed with specific software. The software of 
choice was MATLAB. Using this software, students can simulate a network or part of it and can 
investigate a process, also they can evaluate the results. One of the investigated topics is “Shadowing 
effects”. 

After all the resources were created and uploaded in the platform E-learning shell, students received 
access to them. The preparation and uploading of the resources happened very rapidly because the 
professors had previous experience with this platform since they had uploaded materials before for other 
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disciplines. All classes were synchronous, so the platform that was used was BigBlueButton. Students 
received in advance the link they needed to enter for the virtual room, as well as information about the 
time of the classes. 

All students need to complete all assigned tasks. They use their computers with preinstalled software 
MATLAB. They can share their screen to ask a question, to request help from other students or the 
lecturer, or to prove that they have completed a specific task. All tasks are from the problem-solving 
type. Students simulate real conditions and real networks, using a safe environment, where they are 
free to safely experiment. 

At the beginning of the exercise, all students receive their tasks, with information on what the parameters 
are and what need to plot, so they can prove that the task is complete. An example of part of the source 
code, written in MATLAB, is presented in Fig. 4. 

 
Figure 4. A part from the source code in MATLAB. 

In this example students start with some basic commands for closing all windows (if there are any left 
from a previous task) and clearing the workspace, so only the new data will be used (this also prevents 
any recently used values from being used by mistake). Then the initialization process is started with a 
comment that this will be input data. Also, every parameter has a comment that indicates what the used 
unit is. Then some variables are defined and some equations are calculated. Normally the end of the 
code is to plot some results. 

There are three different rates of signal variation as a function of the distance from the base station (BS): 
very slow, slow, and fast [6, 7]. Students need to analyze slow variations due to shadowing. Slow and 
fast variations can be studied separately. Filtering is performed to achieve separation [8]. Once the 
faster variations have been excluded, the remaining part is the slower variations plus the range-
dependent path loss. Students need to focus their attention on the effect of individual, isolated obstacles 
of simple shapes (totally absorbing screens). Students will perform multiple simulations that should 
illustrate the magnitude of the shadowing attenuation caused by the obstacles in the radio path. 

In this paper only the most important tasks will be illustrated. To avoid complexity, a rectangular window 
is used, followed by a section with a linearly decaying slope (Fig. 5.) 

 
Figure 5. Schematic representation of the knife-edge model [9]. 
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The relative field strength after a knife-edge is required to be calculated by students in this task. The 
values for the parameters are presented in Table 1. 

Table 1. Values of parameters needed for the scenario. 

 

The result obtained as a function of the z coordinate is illustrated in Fig. 6. The resulting graph indicates 
how the results match the theory. 

 
Figure 6. Computed normalized received field strength as a function of the z coordinate. 

The next task is illustrated in Fig. 7. It shows the geometry of a natural obstacle, more specifically a hill 
between the transmitter and the receiver. The hill is modelled as a semi-infinite, completely absorbing 
screen. The objective is to observe the change of the received field strength as a function of the receive 
antenna height. The main assumption is that the height of the transmit antenna is equal to the height of 
the hill. 

 
Figure 7. Geometry of the task with hill. 
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In this figure, the notation Tx is used for the transmitter, and Rx is used for the receiver. The base station 
(BS) and mobile station (MS) are not used, because at a specific moment BS could be a transmitter and 
MS – the receiver, and vice versa. The values that the students need to use for the source code are 
presented in Table 2. 

Table 2. Values of the parameters needed for the source code. 

 

The knife-edge diffraction plot is shown in Fig. 8, where the relative field strength given in decibels (dB) 
is presented as a function of the antenna height. Two distinct regions are displayed: one region for the 
negative values of the antenna height representing the points in the shadow area (in this case, as the 
transmitter is aligned with the edge), and the region for the positive values of the receiver antenna height, 
representing the points in the lit area. 

 
Figure 8. Relative field strength as a function of the antenna height. 

It might be seen (Fig. 8) that the received field slowly falls off from the grazing incidence value of – 6 dB 
to values lower than – 20 dB in the shadow area, and increases from – 6 dB to 0 dB, and then oscillates 
around 0 dB due to the interference between the various unobstructed Fresnel zones in the lit area, 
close to grazing incidence. 

The next task is to investigate the shadowing effect of a building. This solution will be skipped. The 
solution presented is for the more complicated scenario when a street model needs to be created and 
investigated. Some problems use part of the code from the previous tasks, so it is not necessary to write 
a new code in every exercise. For example, the code for the building is modified to a model of a street, 
where four different buildings are presented. 

In this problem, the concept of cross-correlation between the shadowing effects stricken by the signals 
from transmitters with different orientations and elevations as regards the street is introduced to the 
students. In this case, four buildings and three possible BS locations with different orientations in regard 
to the street will be created. This scenario could represent a macro-diversity situation where three 
different BSs serve a given street. Another option could be that of one useful and two interfering links. 
Students could be interested in reproducing what happens at the mobile station on several simultaneous 
partially correlated links. 

The relative received fields for links A, B, and C given in dB are presented in Fig. 9. It might be seen in 
the figures, that the series lag behind, or are in advance, in regard to the building locations depending 
on the transmitter orientation. 
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Figure 9. Relative field strength as a function of passed distance. 

The next task is to explore further the knife-edge model by studying the case where reflections happen 
at both sides of the diffracting screen. In this case, students must take into consideration that four sub-
links are possible, the original Tx–Rx, plus others encompassing either or both the mirror images of Tx 
(Tx’) and Rx (Rx’), i.e. the other links are Tx’ (image of the transmitter)–Rx, Tx–Rx’ (image of the 
receiver), Tx’–Rx’. 

The solution is illustrated in Fig. 10, where the overall and sub-link relative fields are represented. The 
influence of the reflections on the strong enhancements and cancellations for the higher Rx antenna 
heights and the rippling effects on the shadowed area can be seen in Fig. 10. 

 
Figure 10. Overall relative received field strength and individual contributions from the four sub-paths. 

The last task is to investigate different terrain effects, but here only the last part of the solution concerning 
the path loss will be presented (Fig. 11). Three cases are considered: free space, the plane of the earth, 
and a combination of both. It can be seen that losses increase with the increase of distance. Also, the 
case with free space is with smaller values of the losses for all investigated distances. 
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Figure 11. Inverse of path loss. 

Because all students need to solve the same tasks, students can help each other, forming small groups, 
where the think-pair-share method can be used [10]. If some students need help with writing the code, 
they can be paired with some students that write code quickly, so they can understand the principle and 
can help with analyzing part of the tasks. 

A screenshot of the lecturer's screen during one exercise is shown in Fig. 12. There a few screenshots 
are combined in one picture to show different aspects. In the upper-left corner, students can write on 
the board to solve a task or to show some ideas. At that moment two students are pointing to the screen 
and one is about to write something. In this case, students decide where to put the BS and the obstacles, 
so they can investigate under equal conditions. In the upper-right corner, the position of the BS, MS, 
and some obstructions for a specific scenario are given (a figure from MATLAB). In the lower-left corner, 
some results from a given task are presented, and in the last one (the lower-right corner) it can be seen 
that the lecturer is not a presenter and one student is sharing his screen, presenting three figures and 
analyzing the results. 

 
Figure 12. Screenshots from the lecturer during one exercise. 
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At the end of the semester, the average result from the exam is compared with the average results from 
the previous years. The results show that this year there was no significant difference in comparison to 
the previous years, both when the education was only on-site (2018/2019) and when was only online 
(2019/2020) (Fig. 13). 

 
Figure 13. Average results. 

In the academic year 2018/2019, students used the university’s facilities, but for the last two years, 
students learn only online. The average result from the exam in 2019/2020 was 5.25, while the last year 
was 5.33. This confirms that the lecturer’s decisions are working because the results are high and have 
not changed significantly during the years. 

4 CONCLUSIONS 
Changing the teaching strategy to focus only on remote learning requires a drastic change in the way 
the material and the exercises are presented to the students. This paper presents the platforms and the 
resources used during online education in the discipline “Mobile Cellular Network” for the students-
bachelors of the specialties “Internet and Mobile Communications”, “Information and Communication 
Technologies” and “Electronics” at the University of Ruse “Angel Kanchev”. An example of one topic 
“Shadowing effects” with the tasks and solutions from students is presented. Students investigate 
several different scenarios. The first presented situation is using a rectangular window, followed by a 
section with a linearly decaying slope. The second task introduces a hill between the transmitter and the 
receiver. The hill is modelled as a semi-infinite, completely absorbing screen. The next task is to 
investigate the shadowing effect when a street model needs to be created and investigated. Another 
task describes how to investigate further the knife-edge model by studying the case where reflections 
take place at both sides of the diffracting screen. The last presented task looks into different terrain 
effects. This paper includes only the last part of this solution, concerning the path loss. In addition, active 
methods used during the classes are presented. The paper is concluded with the average results from 
the exam to show the sustainable level of students' knowledge. Online education is challenging but 
software solutions, when utilized properly, can deliver the quality necessary for the successful outcome 
of the educational process. 
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Abstract  
Group dynamics have been extensively studied in social psychology and group cohesion seems to be 
the most important factor affecting performance (Mullen and Copper, 1994; [1]; Forsyth, 2021 [2]). In 
the field of second language learning, Clément, Dörnyei, and Noels (1994) [3] reported the positive 
impact of group cohesion and uplifting social climate on motivation to learn English as a second 
language. Alikhani and Bagheridoust (2017) [4] were also able to establish a positive correlation 
between Group Dynamics Oriented Instruction and Willingness to Communicate. However, research is 
scarce regarding group cohesion and second language learning in an on-line environment. 

The aim of our study was to understand the nature of group cohesion in the context of French as a 
foreign language classes delivered exclusively through videoconferencing. Several hypotheses were 
developed. First, task-based cohesion as opposed to social-based cohesion would develop more on 
video-conferencing environment (H1). Second, students using their webcam during French 
videoconferencing classes would value social cohesion more than task cohesion (H2). Finally, students 
using their webcam would be evaluated by their peers as more dominant, more friendly, and more 
emotional (H3). 

We carried our research during a pre-semester integration session offered by a French Language 
Center in a French University. 65 students from around the world registered for a 2-week on-line course 
according to 5 different levels (A1 to C1 level). The aim of the class was to help new foreign students to 
improve their French before attending Fall semester in various faculties. We distributed an adapted 
version of the University Group Environment Questionnaire (Bosselut and al., 2018 [5]; Carron and al., 
1985 [6]) to analyze task and social cohesion. We carried statistical analyses according to 3 modalities 
of participation (webcam, picture, black-out screen). 

Our results (based on 20 questionnaires) show that videoconferencing develops task-oriented cohesion 
more than social cohesion (H1). Students relying on their webcam for class participation do not 
necessarily value social cohesion more than task cohesion. They can turn on their webcam only to show 
that they are serious (H2). However, students with their webcam turned on are perceived as more 
dominant, more task-centered and less passive; students behind black-out screens are seen in less 
positive terms (H3). 

Keywords: Group dynamics, online class, second language teaching.  

1 INTRODUCTION   
Group dynamics has been a recurrent theme in second language teaching as it has been identified as 
an important element to improve general classroom atmosphere. Various contributions (Ehrman and 
Dornyei (1998) [7]; Dornyei and Malderez (1999) [8]; Dornyei and Murphey (2003) [9]) have exhorted 
teachers to embrace principles grounded on group processes, but research remains scarce as to its 
impact on language learning.  

Our study will focus on one aspect of group dynamics that is rarely studied, that is group cohesion. First, 
we will present this concept considering social psychology readings. We will then summarize research 
results in the field of second language learning and on-line environments. Next, our research hypotheses 
will be presented as well as our study design carried out in a video-conferencing context. Finally, we will 
close with the results of our experimental study and its implication for second language teaching in a 
video-conferencing environment.	
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1.1 Group dynamics and group cohesion in social psychology  
Kurt Lewin started to work on small groups shortly before the start of the second World War and he coined 
his new area of investigation “Group dynamics” in 1947 (Lewin, 1947) [10]. Following Aristotle (“The whole 
is something besides the parts”) and Gestalt theory, he believed that groups were entities with their own 
mechanisms worth studying. He was also convinced that small groups could influence individual behaviors 
and its famous formula, B = ƒ(P, E) where B stands for Behavior, P for Personality and E for Environment, 
was applied to numerous domains (business, sport, group therapy). Additionally, he carried a great deal of 
research to show how social science could trigger social changes with Action Research (Lewin, 1946) [11].   

Several researchers followed his path and developed scientific investigations on various topics dealing 
with group dynamics. Tuckman (1965) [12] focused on the developmental stages of small groups - 
forming, storming, norming and performing. The latter step characterizes a mature group with a common 
goal and a high level of efficiency and cooperation. Nonetheless, not all groups are meant to develop 
over time and a typology of groups (primary groups, social groups, collective groups, and social 
categories) was conceptualized by Forsyth (2006) [13] to describe the bonds between members. 
Language classrooms would be identified as a social group focusing on a task (language learning) with 
members able to change groups in a relatively free manner as opposed to primary groups (ex: family) 
which are less likely to change over time. Leadership is another important research area in group 
dynamics as the impact of the group leader can prove to be positive or negative. The famous study of 
Lippit and White (1938) [14] with children, subsequently developed with the contribution of Lewin (1939) 
[15], showed that hostility was 30 times more frequent in authocratic groups (all policies were imposed 
by the leader) than in democratic groups where policies were discussed and decided by the group. 
Scapegoats also appeared in authocratic groups as aggression could not be directed towards the leader.  

Group cohesion is a frequently mentioned topic in group dynamics research as it is thought to be linked to 
performance. Initially, Festinger et al. (1950) [16] defined cohesion as “The total field of forces which act on 
members to remain in the group”. This model was supplemented with the concept of individual attractions to 
the group (Libo, 1953) [17]. More recently, Carron (1988) [18] developed a hierarchical model based on 
sports psychology. He defined group cohesion by including a group and an individual component (Group 
integration vs Individual attraction to the group). Each subscale is divided according to the type of behaviors 
promoted within the group (social or task-based): these last elements were derived from Bales (1950) [19] 
research on group interactions.  Carron et al. (1985) [20] designed the Group Environment Questionnaire 
(18 items) to measure the four components of group cohesion as perceived by an individual, that is Attraction 
to the group for social and task-based activities (ATG-S/ATG-T) and Group Integration for social and task-
based activities (GI-S/GI-T). The validity of this scale was tested on various college sports teams and more 
recently on university classrooms (Bosselut et al., 2018) [5]. Dion (2000) [21] summarizes further 
development around the construct of group cohesion: Bollen and Hoyle (1990) [22] introduced the 
dimensions of Belongingness and Morale which correlated with social outcomes and self-esteem. Greer 
(2012) [23] reports that Group Cohesion research has a new tendency to adapt its measuring instruments to 
the numerous types of groups that are being studied with special focus on certain dimensions prototypical 
so specific groups. More recently, individual level analysis for group cohesion (self-perception) has been 
criticized (see Forsyth, 2021) [2] as they do not reflect the construct of group unity but are more a mirror of 
the causes of cohesion (attraction bonds, group pride…). A Unitary cohesion index with a list of 10 adjectives 
and their antonyms has very recently been proposed (Forsyth, 2021) [2] to overcome previous limitations of 
the Group cohesion construct relying most often on individual measures. 

Several meta-analyses have tried to establish a relationship between group cohesion and performance 
as intuitively it would seem reasonable to believe that a group with unity would perform better. Mullen, 
and Copper (1994) [1] relied on Group Cohesion as a construct encompassing three elements 
(Interpersonal attraction, Group pride and Commitment to task) to conclude in their meta-analysis of 49 
studies, that “Overall, the cohesiveness-performance effect was highly significant, …stronger in smaller 
group, …stronger among real groups than among artificial groups, …due primarily to commitment to 
task rather than interpersonal attraction or group pride” (p.210). Arguing that group types need to be 
considered to understand more precisely the correlation between group cohesion and performance, the 
meta-analysis of Chiocchio and Eissembre (2009) [24] identified that project teams outperform 
production teams, especially if its composition in heterogenous: the correlation is close to 0.7. Other 
types of teams (production, academic) perform better if heterogeneity is reduced. Forsyth (2021) [2] 
indicates that research has also tried to identify mediating variables that could explain the consistent 
positive relationship between cohesion and performance: cohesion seems to enhance motivation 
affecting performance which in turns increases motivation and cohesion. High cohesive groups also 
prevent social loafing and ensures success for tasks relying on interdependency.   
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1.2 Group dynamics and group cohesion in second language 
teaching/acquisition 

Most of the research on group dynamics carried out in the field of second language teaching has relied 
on pedagogical proposals introduced by Hadfield (1992) [25] subsequently completed by other 
academics (Ehrman and Dornyei, 1998) [7]; Dornyei and Malderez, 1999 [8]; Dornyei and Murphey, 
2003 [9]; Schmuck and Schmuck, 2001 [26]). Pedagogical implications from small group research 
carried in the field of Social Psychology are presented according to various themes: (1) group formation, 
(2) group development, (3) group characteristics -including group cohesion, (4) the physical environment 
of language teaching, and (5) the role of the teacher as the group leader.  

Even though group dynamics is not often researched in the field of second language teaching or SLA 
(Fukada and al.) [27], a few attempts have yielded some important results. First of all, the language 
classroom can be defined as a Small Group according to the characteristics put forward by Carron et 
Brawley (2000) [28]:it is a social aggregate “…of two of more individuals who possess a common 
identity, have common goals and objectives, share a common fate, exhibit structured patterns of 
interactions and modes of communication, hold common perceptions about group structure, are 
personally and instrumentally independent, reciprocate interpersonal attraction, and consider 
themselves to be a group.” (p.94). As such, language classrooms have an instrumental base and an 
affective dimension that can develop over time. Gałajda (2012) [29] reports on an experiment with two 
English classes focusing on improving general classroom atmosphere. In the first group, she introduced 
classroom activities to increase empathy, sense of belonging, listening to others to build cohesiveness 
as the group was maturing. In the second group, she emphasized closing activities to facilitate group 
dissolution as the language sessions were coming to an end. She concluded in the effectiveness of 
applying group developmental techniques for the language classroom as well as keeping a teacher log 
diary for reflexive feed-back.  

Another area of research in group dynamics that has received some attention concerns the social factors 
(such as group cohesion) that could underlie motivation. Clément and al. (1994) [3] conducted a study 
with 301 Grade 11 students from the region of Budapest in order to identify through a questionnaire the 
relationship between social process (for example, classroom atmosphere) and other variables namely 
motivation, attitudes, self-confidence and anxiety. Perceived cohesion was measured thanks to eight 
items relying on the affective self-report of the individual towards the group (“I like/dislike my group”). 
Results showed that group cohesiveness was associated with a positive perception of the group 
environment that could in turn affect motivation and class achievement. However, cohesion was not 
correlated to self-confidence and anxiety, that were hypothesized to be related to classroom 
atmosphere. In an attempt to replicate the previous study, Colibaba (2009) [30] analyzed a questionnaire 
meant to shed light on a classroom model linking group cohesion with motivation, self-confidence, 
interaction, achievement and anxiety. 182 pupils studying English in Romania provided a picture close 
Clement and al. (1994) [3]: the teacher influences class cohesion; class cohesion produces a positive 
perception of the learning environment by the student but self-confidence does not emanate from a 
cohesive group environment. Chang (2007) [31] also distributed a survey to 152 students studying 
English as their major in a Taiwanese university in a attempt to link group processes with students’ 
beliefs about autonomy and autonomous behavior. She concluded that there was a slight positive 
significant relationship (0.27) between group cohesion and autonomous behaviors. On the other hand, 
no significant relationship existed between group cohesion and autonomous beliefs. She had used the 
same questions for group cohesiveness as Clément and al. (1994) [3]. In a similar study, Chang (2010) 
[32] added that group cohesion significantly correlated at a higher level than previously expected with 
self-efficacy (0.43), an indicator for motivation. As such, group cohesion seems to be an important 
element to develop in the classroom to develop a better class atmosphere leading to increased 
motivation.  

Another set of studies have been focussing on the relationship between group dynamics and linguistic 
performance. In her study, Hinger (2006) [33] hypothesized that group cohesion would be more 
important during intensive language sessions than during regular classes (few hours/week) as 
measured by the number of interactions among students. In fact, as she observed 9 Grade 6 students 
in Spanish classes, she recorded that in the standard group, the teacher talks 90.4% of the time and in 
the intensive group intensive, his talk was reduced to 52.3% of the time, implying that students were 
interacting more. Alikhani and Bagheridoust (2017) [4] conducted an experiment with two students’ 
group learning English in Iran (n=108): one group followed regular language classes whereas the 
second group was registered in Group-Dynamics Oriented Instruction sessions. After 45 days of training, 
the researchers concluded that GDOI strategies and techniques such as role play, discussion, dialogue, 
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journal etc., have significant positive effects on improving the willingness to communicate and speaking 
ability of students at intermediate language proficiency levels. More recently, Ben Maad, Mohamed 
Ridha and al. (2020) [34] investigated the impact on speaking development for English low-achievers 
registered in a group with enhanced dynamics (n=8) compared to a control group (n=7). Fluency 
improved more for the control group but complexity was a marker of the experimental group. 
Correlational analyses have attempted to link group cohesion and Willingness to communicate. 
Matsubara (2007) [35] could not conclude as to a relationship between group cohesion (as measured 
by enjoyment with group) and WTC as she analysed questionnaire of 237 rural japanese university 
students learning English. This result is similar to Dörnyei and Kormos (2000) [36] who had studied the 
relationship between group cohesion and task performance measured by number of words and number 
of turns produced by 46 Hungarian students (aged 16–17) studying English at an intermediate level in 
Budapest. However, the correlation turned to be negatively significant (-0.39) when the low motivated 
students were extracted from the data for the number of words produced. This confirms that 
cohesiveness can prevent social loafing.   

1.3 Group dynamics and on-line environment for second language learning 
Research is inexistant when it comes to investigating the effect of group dynamics outside of the face-
to-face second language classroom. Nonetheless, a few studies have tried to establish some links 
between group dynamics and on-line environment for other disciplines. Drawing on the Time, Interaction 
Performance theory (Mc Grath, 1991) [37], where time spent with the group is a precursor to group 
cohesion, Shin and Song (2011) [38] reported that “time spent in FTF communication significantly 
predicted group social cohesion, but time spent in CMC did not. In contrast, group task cohesion was 
predicted by time spent in CMC but not by time spent in FTF communication” (p.126). Their study was 
conducted with 301 undergraduate students from the Business Faculty who had to carry assignments 
FTF and with a CMC media (on-line club). Several explanations have been put forward to explain why 
on-line media do not favor social cohesion, such as the poor or lack of visual clues impeding rapid 
interpretation of non-verbal communication favoring social bonding (Culnan and al., 1987; Quinlisk, 
2008) [39][40]. Galyon and al. (2016) [41] conducted a study on the impact of FTF and on-line teaching 
modality on general group cohesion. Self-reports by 68 undergraduates in Educational Psychology 
indicate that group cohesion was significantly higher for students who participated in live sessions than 
for students registered in hybrid classes. These students also obtained lower grades in the final exam. 

1.4 Hypotheses 
Group cohesion seems to be an important factor affecting motivation and performance in the second 
language classroom. Nonetheless, conflicting positions about the construct in social psychology and in 
SLA research undermine significant conclusions. Studies about group cohesion in on-line learning 
environments seem to stress the importance of differentiating task-based cohesion and social cohesion. 
Furthermore, limited visual clues in on-line environment could lead to reduced social cohesion.  

Our study focuses on the nature of group cohesion in a videoconferencing environment allowing second 
language students to interact through a video-channel or through an audio channel with an image or 
themselves or with a black screen. 

Our hypotheses are the following one: 

• H1: Group cohesion developed in a videoconferencing environment for second language learning 
would be task-based more than social-based. 

• H2: Students relying on the video channel to interact would value social cohesion more than task-
based cohesion. They would also value more Group integration 

• H3: Modalities of participation (video, audio, black screen) might impact group cohesion.  

2 METHODOLOGY 

2.1 Participants 
We conducted our study in a French university offering an intensive two-week language program to 
foreign students coming for the first time to France. The aim of this national program is to help foreign 
students integrate faster the academic community by brushing up on their French and getting an 
understanding of cultural codes specific to French universities. Classes were taken on-line through 
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Zoom from their home country, but some students also attended classes from their university French 
residence. Five teachers were assigned to a total of 65 students dispatched in 5 language levels -from 
A1 to C1.  

2.2 Instruments  
To measure differentiate between task-based and social cohesion, we used Bosselut et al. (2018) [5] 
University Environment Questionnaire, an adapted version of Carron and al. (1985) [20]. Because this 
questionnaire was designed in French, we did not check for reliability as our modifications to fit a second 
language classroom environment were minors. Our questionnaire contained 16 questions – 4 questions 
for Attraction to the group with a social dimension; 4 questions for Attraction to the group with a task-
based dimension; 4 questions for Group integration with a social dimension; 4 questions for Group 
integration with a task-based dimension. The scale ranged from -3 (I do not agree) to + 3 (I totally agree). 
We also relied on Bales et al. (1979) [42] set of adjective forms to characterize interactions in groups 
(SMYLOG). The three dimensions studied were Dominance (Upward-Downward), Friendliness (Positive 
– Negative) and Task-orientation (Forward-Backward). Each student had to choose for each adjective 
if the student behaved according to it Never, Seldom, Sometimes, Often, or Always.   

2.3 Procedure 
Students were informed from the start of the class that a study was to take place and that they could 
participate if they wanted. Half-way through the second week, students who had signed a consent form 
received the adapted questionnaire for measuring Task/social group cohesion as well as the list of 
adjectives to characterize their peers. During the two weeks of sessions, I logged on Zoom every day 
and I recorded which modality of interaction the students were using when they were on the learning 
system (video, image, black screen). 

2.4 Data-coding and analysis 
We collected 20 questionnaires and calculated averages for each student regarding the Task-
based/social dimension of group cohesion. We conducted t-test for the first hypothesis and an Anova 
test for the second hypothesis. The 20 questionnaires were used to rate a total of 49 students using the 
Adjectives Form. We conducted an Anova test to identify the impact of modality on the perception by 
the students of their peers. 

3 RESULTS 

3.1 Group cohesion in a videoconferencing environment for language learning 
Our first hypothesis is verified: task-based cohesion is significantly more important in a videoconferencing 
environment for second language learning than social cohesion. 

Table 1. Descriptive statistics. 

 Task-based Cohesion Social Cohesion 

N 160 160 

Mean 1.57 0.675 

Median 3.00 0.00 

Standard deviation 1.96 2.02 

Table 2. Paired Samples T-Test. 

  statistic  df  p 

Student’s t 4.79 159 <0.001 
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Figure 1. Distribution of ATG-S + GI-S vs ATG-T + GI-T . 

3.2 Impact of modality on group cohesion 
Given that only one student was using an image to interact with his peers, we relied on two categories 
(Audio/Video) to assess if the modality of interaction was correlated with any of the dimensions of group 
cohesion: Attraction to group/Group Integration or Task-based vs Social cohesion. We could not confirm 
our hypothesis.  

Table 3. Descriptive statistics. 

  Modality N Mean SD SE 

ATG T  screen  40 2.225 1.14 0.181 

   video 40  2.250 1.75 0.277 

ATG S  screen  40 0.725 1.96 0.310 

  video 40 1.050 1.71 0.270 

GI T  screen 40  0.950 2.12 0.336 

  video 40 0.850 2.23 0.352 

GI S  screen 40 0.375 2.08 0.330 

  video 40 0.550 2.31 0.365 

Table 4. One-way ANOVA 

  F df1 df2 p 

ATG T  0.00572 1 2.225 0.940 

ATG S 0.62444 1 76.6 0.432 

GI T 0.04228 1 77.8 0.838 

GI S  0.12663 1 77.2 0.723 

3.3 Threats to cohesion via modality 
In this section, we attempted to identify factors that could threat the development of group cohesion, 
more particularly the impact of modality (video, image, black screen) on perception by one’s peers. 

5243



 

 

Table 5. Descriptive statistics 

 Modality N Mean SD SE 
U  screen 27 2.0341 0.988 0.1901 
 image 6 2.6767 0.396 0.1616 
 video 16 3.0444 0.841 0.2103 

P  screen 27 2.9348 0.384 0.0739 
 image 6 3.4267 0.256 0.1750 
  video 16 3.2300 0.700 0.270 

F  screen 27 2.6515 0.497 0.0956 
 image 6 2.9067 0.266 0.1087 
  video 16 3.1138 0.587 0.1468 

N  screen 27 0.2489 0.350 0.0674 
 image 6 0.0750 0.121 0.0495 
  video 16 0.3019 0.406 0.1016 

B  screen 27 1.3733 0.718 0.1381 
 image 6 2.3567 0.543 0.2217 
  video 16 2.0256 0.704 0.1761 

D  screen 27 1.9522 0.978 0.1883 
 image 6 1.1733 0.470 0.1917 
  video 16 1.0837 0.819 0.2048 

Table 6. One-way ANOVA 

  F df1 df2 p 
U  6.54 2 22.3  0.006  
P  7.36 2  16.9 0.005  
F  3.73 2  19.2  0.043 
N  3.23 2  24.9  0.057 
B 8.32 2 15.5 0.003 
D 5.97 2 19.8 0.009 

The following statements are statistically significant: 

• Foreign students relying on the video modality are perceived as more dominant (U), less passive 
(D) and more focused on tasks (F). 

• Students relying on a personal image to interact with peers are perceived as more friendly (P) 
and they convey more emotions (B) 

4 CONCLUSIONS 
Group cohesion has been studied extensively in social psychology at it has showed consistent positive 
correlation with performance. In the field of second language learning, group cohesion has been seen 
as a promising element that could improve classroom environment, motivation, and learner’s 
performance. Nonetheless, fluctuation in the construct has limited the conclusions of the research 
carried out so far. Our study focusing on videoconferencing has depended on reliable measuring 
instruments from social psychology to uncover the characteristics of group cohesion in an on-line 
environment. Results show that the task dimension is the most important in this learning context, 
implying that performance should follow. Nonetheless, interactions through a video screen are not 
neutral and group cohesion could be at risk if students continuously use audio with a black screen to 
communicate as they are seen in less positive terms that their fellows communicating through the video 
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channel. It is preferable to rely on a static picture to convey at minima friendliness and emotions to avoid 
being dropped out by the rest of the group. Second language teachers should be careful to regularly 
prompt students with limited connections in videoconferencing environment.  
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Abstract 
The use of the learning portfolio in higher education is often limited to a specific subject and there are 
not many studies that verify whether gender and country variables significantly affect the development 
of the reflective learning style. Based on these limitations, a teaching innovation project was carried out 
between 2019 and 2021 with the objective of validating a methodological strategy of using the digital 
portfolio in a global way for the development of reflective learning. The main differential of the designed 
strategy is that it transcends subject-specific competencies, encompassing the training process globally 
and the completion of the master's thesis as objects of metacognitive reflection. A pretest-posttest 
design was adopted with an experimental group and a control group compound by students from six 
countries studying virtual master's degree programs. The instrument used to measure the effectiveness 
of the proposal was the Honey-Alonso Learning Styles Questionnaire. The evaluation of the 
methodological strategy implemented shows that if the portfolio is used transversally and includes the 
master’s thesis as an object of reflection, it also has relevant effects on the development of the reflective 
learning style. 

Keywords: digital portfolio; higher education; postgraduate; reflective learning. 

1 INTRODUCTION  
Teacher education should aim to develop critical, inquiring and, above all, autonomous teachers who 
make decisions, communicate and act in the face of their uncertainties (Beijaard, Meijer & Verloop, 
2004; Andreucci, 2012). Here the reference is made to the adoption of a reflective model in training 
processes that considers reflection as an indispensable tool for professional growth (Marion & Leather, 
2015; Perrenoud, 2010).  

Debates about reflective teaching in teacher education had their origins in the work How We Think 
(Dewey, 1997) and since then, scientific productions in this thematic field have been dense. However, 
we consider it pertinent to bring these nuances of reflective teaching to virtual learning environments as 
well. Critical reflection applied to virtual teaching should integrate several areas of thought, such as 
questioning the values of its educational practice, evaluating these practices and their consequences 
for learning, and, above all, developing awareness of actions with great social impact (Campaña, 2013; 
Villalobos, 2002). 

Therefore, our main object of analysis in this study revolves around the digital portfolio. This investigative 
interest arises in the context of the regional expansion of distance education in Latin America and the 
Caribbean, requiring the expansion of research in this field (Chan, 2016; Estudios del Centro de 
Desarrollo, 2017; Fainholc, 2016; Rama, 2016). 

In virtual environments, the use of the portfolio has expanded as a tool of reflective value for students 
to identify key issues in the learning process, stimulating reflection and evaluation of their efforts 
(Aguaded, López & Jaén, 2013; Barragán, 2005; Sartor-Harada, 2019). However, the momentum and 
speed with which the use of the digital portfolio and other innovations in distance education have spread, 
have not been accompanied equally by scientific studies that evaluate or systematize these educational 
experiences (González-Yebra, Aguilar, Aguilar & Lucas, 2018). There is no single portfolio model 
(Moreno-Fernández and Moreno-Crespo, 2017), so the particularities of its implementation define 
differentiated formative processes that require specific scientific contrast.  

In this sense, our goal is to validate the use of the digital portfolio in the development of reflective learning 
from the educational experience in a teacher training program in master's courses offered in virtual 
environments, to value the processes of self-regulation, to transform reflections and mental abilities into 
academic skills (Moreno, 2012). 
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This project aims to improve teaching practices in a virtual education context. Thus, it worked with 
students from six Latin American countries, in which it adopted a structure of pre-test and post-test with 
an experimental group and a control group. 

1.1 The portfolio as a transversal study tool 
The purpose of working with portfolios is related to the promotion of metacognition, which allows the 
learner to recognize his limitations and progress and, at the same time, to evaluate the experiences, 
feelings, and emotions that so much affect his learning process (Arguelles & Nagles, 2007).  

To illustrate what has been commented in this line of thought, the ethnographic study presented by 
Delmastro (2005) will be used, which observed the use of the portfolio to stimulate the development of 
metacognitive strategies and meaningful learning in intensive English students at the University of Zulia. 
The results state that the portfolio improves the learning condition since students are generally passive 
and receptive in their foreign language acquisition. Hernández (2008) proposes the integrated use of e-
portfolios and the rubric as training and assessment strategies that favour the performance of teaching 
practice because when combined, they contribute to the learning and assessment of pedagogical skills 
of creating, implementing, evaluating, and reflecting on the teaching-learning process of teachers.  

Academic portfolios also stand out as a framework of constructs, throughout the student's academic life, 
represented by the CEP (Comprehensive Education Portfolio) as stated by Kruger, Holtzman, and 
Dagavarian (2013) in a study that includes examples of educational knowledge, skills, experiences, and 
achievements, as well as professional development related to learning outcomes. The content provides 
evidence of a person's knowledge with experiential reflections from the college experience and 
advocates the importance of the portfolio for comprehensive education. They highlight the benefits that 
students, especially adults, can gain from CEP construction in terms of content and process in their 
professional careers.  

In the meantime, Urmeneta (2000) innovatively proposed an oral portfolio model, applied to a foreign 
language classroom, followed by its analysis through two different data sources: the students' 
interactions coming from the recordings and the introspection performed by the teacher with her 
students. Following the line of the oral portfolio, Nussbaum (2000) elaborates a didactic sequence based 
on oral tasks, being this considered the most significant from the students' point of view. The author 
states that the school portfolio illustrates the student's growth as a learner and documents the skills that 
have been progressively acquired. It is compared to a photo album, in which the growth and evolution 
of the person photographed are observed. Subsequently, Lunar (2007) worked on a case study with 
English university students to determine the impact of using the portfolio as a strategy to assess their 
written productions and found a holistic view of English teaching-learning, acknowledging students' 
satisfaction with their progress in the written form of the new language. 

Marcet (2006), in turn, introduces the portfolio as a self-learning tool in two distinct areas: the learning 
portfolio for students and the teaching portfolio for teachers, sharing with Rodrigues (2013) the opinion 
that the portfolio allows the teacher to guide an interactive process composed of the student-portfolio-
teacher triad, offering the possibility of analysis and reflection on students' progress. The two studies 
sought to provide teachers with a tool to stimulate the continuous improvement process of their teaching 
activity, and students with work to develop university transversal competencies. 

All of the above allows us to extend the initial idea of the portfolio, so that its use is not restricted to the 
evaluation of the teaching process, but it is also applied to planning and to supporting the cultural 
structure and professional knowledge (Brito-Lara, López-Loya & Parra-Acosta, 2019). In this way, the 
student actively engages in the selection of authentic and personally relevant topics and materials, which 
allows them to develop their responsibility, organization, and become aware of their learning strategies 
(Akirov, 1997). Therefore, the portfolio constitutes a tool for interaction in individual and group work, 
which the teacher uses as an alternative to integrative assessment (Delmastro, 2005). 

2 METHODOLOGY 
To carry out the study we describe in this article, we developed a research based on the quantitative 
paradigm and followed the procedures of the quasi-experimental method. A pre-test and post-test 
structure were adopted, with an experimental group and a control group. To form the groups, we 
respectively considered students enrolled in two different master's programs, taught in the virtual 
modality.  
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Both master's programs are characterized by having students who seek to integrate theory and practice 
in the educational field. Their origin is multinational, as shown in Figure 1. 

 
Figure 1. Countries of origin of participating students. 

To define the sample of the experimental and control groups, 100 students were randomly selected, 50 
from each initial enrolment group of both programs. The experimental group, consisting of students in 
Master's 1, participated in the educational experience of using the digital portfolio throughout the 
master's program, while the control group, consisting of students in Master's 2, did not use the digital 
portfolio throughout the master's course. 

After the experimental and control groups were formed, a pre-test was administered to evaluate the 
learning styles that both groups initially presented. The pre-test was applied in February 2020.  

Subsequently, the digital portfolio was designed taking into account the results of the pre-test and the 
theoretical assumptions on reflective learning. The educational experience with the use of the digital 
portfolio covered four moments between February 2020 and January 2021. During this period, students 
in the experimental group (1) experienced the use of the digital portfolio in their training process. A 
tutorial action about the particularities of the pedagogical experience was conducted, thus detailing the 
tasks of the digital portfolio. After the tutorial, the students elaborated the "Starting Point", the initial 
activity of the portfolio tool and then, they developed the remaining reflection works about the relevant 
experiences in the master's scope.  

Subsequently, in February 2021, the post-test was conducted to assess the learning styles in the two 
sample groups. 

The research instrument used to evaluate the learning styles in the pre-test and post-test was the 
CHAEA (Cuestionario Honey-Alonso de Estilos de Aprendizaje). The proposal of this questionnaire by 
Alonso, Gallego, and Honey (1997) is based on the LSQ Learning Styles Questionnaire. In turn, the 
LSQ (Learning Styles Questionnaire) was developed by Peter Honey and Alan Munford based on David 
Kolb's learning styles, and aimed at investigating why in a situation in which two people share text and 
context, one can learn and the other cannot. Honey and Munford (2006) concluded that four different 
learning styles respond to the four different phases of the process: Active, Reflective, Theoretical, and 
Pragmatic. The application of this questionnaire in this study aimed to measure the styles and rates of 
reflective learning presented by students before and at the end of the work with portfolios as well as to 
verify whether the tool had contributed to the development of this type of learning in MME students who 
experienced its use. 

We used the SPSS to process, tabulate and analyse the data obtained in CHAEA. 

3 RESULTS 
The empirical phase of the study began with the pre-test in the two sample groups (experimental group 
and control group). 
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Subsequently, as detailed in the methodology item, the training with portfolios was carried out in Master 
1. After this period, we analysed how the learning styles of the students who worked with this tool were 
expressed (sample of students in Master 1), compared to the evolution of the students who did not use 
it (sample of students in Master 2). 

We will start by presenting Figure 2, which shows a comparison of the learning styles of Master's 1 and 
Master's 2 students in the pre-test and post-test. 

 
Figure 2. Students' learning styles. 

From the analysis of Figure 2, it is possible to state that initially subjects in both groups presented quite 
similar learning styles and that variations, primarily and significantly, occurred to the reflective learning 
style in the experimental group. 

Let's look in more detail at the variations of pre-test and post-test to the learning styles assessed by the 
CHAEA. The tables below show the indicators that stand out in the reflective style, which relates directly 
to the type of learning you want to promote in students working with portfolios. 

Table 1. Reflective Style (pre-test). 

Indicator Master 1 Master 2 
 f % M DT f % M DT 

39. I get distressed if I am forced to speed 
up the work too much. 

27 54,0 1,46 ,503 27 54,0 1,46 ,503 

63. I like to look at several alternatives. 27 54,0 1,46 ,503 27 54,0 1,46 ,503 

Table 1 shows that in the pre-test, 54% of the subjects in groups 1 and 2 felt distressed by the pressure 
to meet deadlines. Interestingly, there are also 54% of the subjects in both groups who like to consider 
several alternatives before making a decision. 

After working with the portfolios in group 1, the responses changed considerably, as shown in Table 2. 

Table 2. Reflective Style (post-test). 

Indicator Master 1 Master 2 
 f % M DT f % M DT 

28. I like to analyze and scrutinize things. 48 96,0 1,04 ,198 23 46,0 1,54 ,503 
32. I prefer to rely on as many sources as possible.  50 100,0 1,00 ,000 31 62,0 1,38 ,490 
44. Reasoned decisions are more consistent. 48 96,0 1,04 ,198 23 46,0 1,54 ,503 
49. I prefer to distance myself from the facts. 50 100,0 1,00 ,000 31 62,0 1,38 ,490 
63. I like to look at several alternatives. 48 96,0 1,04 ,198 23 46,0 1,54 ,503 

0%
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If we analyse Table 2, we can infer that, in the post-test the subjects participating in group 1 positioned 
themselves quite differently and homogeneously compared to the subjects in group 2. They unanimously 
stated that they prefer to rely on the largest number of sources of information, as well as to distance 
themselves from the facts and observe them from other perspectives to learn better. In addition, 96% 
reported a preference for analysing and scrutinizing things, for thinking that decisions based on a 
thorough analysis are the most consistent, and for analysing several alternatives before making a 
decision, an indicator that stands out, given that initially, in the pre-test, the percentages were equal in 
both groups.  

We can affirm that the work with portfolios developed in this program promoted reflective learning. As 
discussed in the item on theoretical foundations, the reflective style is characterized by observation and 
analysis. Reflective students are receptive and analytical, and these characteristics are reflected in 
CHAEA. The reflection space generated by the tool facilitated the development of reflective learning in 
the students. 

4 CONCLUSIONS 
Based on the results obtained in this study and after analysing the data obtained through the instruments 
applied, the following conclusions are presented. 

In the results, the variations regarding the development of reflective learning in the students of the 
Master in Education were analysed. The indices presented in some of the variables associated with 
reflective learning were relevant, so that we can state that the work with portfolios developed in the MME 
program promoted this type of learning. As seen, the reflective style is characterized by observation and 
analysis. Reflective learners are thoughtful, receptive, and analytical, and these characteristics were 
described throughout the work with portfolios. The reflective space generated by the tool facilitated the 
development of styles and profiles in students, promoting reflective learning. 

The results evidenced in the experimental group of MME students allow us to prove the influence of the 
work with portfolios in the development of these characteristics. Focusing on the results of students who 
have worked with portfolios allow us to establish how they learn so that reflection is present in their 
training process. Students who are trained in the reflective style are cautious subjects and observation 
is their strong point. Generally, they do not intervene until they have a complete picture of the situation. 
Reflection is the main way into the teaching and learning processes, and a portfolio is a tool that 
facilitates success in these processes. 

The sequence of portfolio deliveries was in line with the steps proposed by Danielson and Abrutyn 
(2002) for portfolio development, thus ensuring the foundations for a reflective performance. The 
collection encourages planning, to decide which experiences were considered most important 
throughout the process. Selection allows for evaluation and choice according to the relevance of the 
experience. Reflection is the culmination of the work, to resume the strengths of learning and, above all, 
the deficiencies that should be reviewed to improve future performance. Finally, the projection or action 
plan, a moment dedicated to considering how much has been learned and what steps will be followed 
to achieve the goals for future learning. 

It can be concluded that working with portfolios influences in a very positive and significant way the 
development of reflective learning styles and reflective competence. 
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Abstract 
The well-being of people was tested during the Covid-19 pandemic, especially the well-being of youth. 
The pandemic context threatened the subjective well-being of young people through the extensive 
number of restrictions and regulations that had to be taken in order to mitigate the consequences of 
Covid-19. These include the transition of education in the online environment, changing requirements 
at work, changing skill needs, and increasing difficulties in accessing the labour market. In times of 
uncertainty, individuals tend to feel insecure, to feel that their needs are not fulfilled. Consequently, their 
subjective well-being can be affected. This paper aims to find out to what extent the coronavirus 
pandemic has affected the subjective well-being of young people, focusing on those still in education 
and/or vocational training. For this purpose, we analysed the data from Eurobarometer 93.1 (2020), 
using a categorical method. Our results can contribute to a better understanding of the factors 
influencing subjective well-being especially those related to the financial situation of young people during 
the pandemic in Romania. Moreover, our results can be valuable in informing better tailored social 
policies for young people in the context of a global pandemic.  

Keywords: Subjective well-being, youth, Covid-19, education in times of crisis. 

1 INTRODUCTION 
The new situation created by the COVID-19 disease comes along with a number of restrictions imposed 
by governments in order to mitigate the consequences caused by the extensive number of infections. 
However, these restrictions have a negative impact on people's mental health, especially on people's 
subjective well-being. Children and young individuals have a greater tendency to report low levels of 
subjective well-being in times of crisis, such as the actual pandemic we face right now [1–4]. 

Adolescents go through a critical period at this age characterized by psychophysical and socio-cognitive 
changes. These changes have implications for health and well-being in adulthood period. Thereby, an 
unhealthy lifestyle and dysfunctional behaviours may cause a change in their mental well-being that can 
affect the next period of the adolescent’s life [5]. As some authors mentioned, adolescence is a crucial period 
in the development of future adults, this period in life having an impact on the health at older ages [6]. 

Therefore, the restrictive measures took by governments such as physical distancing, schools’ closure, 
and home quarantine made children and adolescents experience states of physical isolation from their 
friends, teachers, extended families, and community networks [4]. These situations can lead to mental 
health issues for children and youth who are already at higher risk of developing mental health problems 
compared to adults [4]. The period of lockdown was characterized by unpredictable and sudden changes 
in many activities. These activities, which are important for daily life functioning and the development of 
children and young people were affected by sudden changes such as schools’ closure, change in leisure 
activities, social isolation, lack of autonomy, and dramatic changes in parents’ work activities (wage 
reductions, working from home or job loss) [3].  As some authors noted, moving the educational activities 
in an online setting with a reduction of social interaction increased the feeling of loneliness in children 
and adolescents [4]. 

Also, for more students, the interruption of school generated uncertainty both in terms of relation to 
education and employment outcomes for the future. So, young people were concerned about school 
and university closure for different reasons varying from feeling disconnected from peers, anxieties 
related to grades and assessment from teachers/professors, anxieties related to online learning in 
relation to the pandemic, concerns about their transition to work, to loss of organization, loss of support 
from teachers and peers and disappearance of "safe" spaces [7]. 
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The most negative restriction was quarantine that generated a lot of harm for both adults and youth. 
Quarantine had negative psychological effects such as confusion, post-traumatic distress, and anger 
[4], [8]. Among stressors were mentioned longer quarantine duration, frustration, fear of infections, 
boredom, financial losses, stigma, etc. [8].  

An extensive number of studies concluded that the pandemic period affected the subjective well-being of 
children and young adults, causing problems in terms of mental health, like depression or anxiety [1], [3–
5], [8].   

2 SHORT LITERATURE REVIEW ON SUBJECTIVE WELL-BEING IN PANDEMIC  
For now, we will present the definition of subjective well-being in order to understand this concept and 
to see its relations with our paper. Subjective well-being represents “the experience of joy, contentment, 
or positive well-being, combined with a sense that one’s life is good, meaningful, and worthwhile” [9]. 
Thus, subjective well-being is a psychological construct dealing with how people think and feel about 
their life in general [10].  

The study of subjective well-being ”is the scientific analysis of how people evaluate their lives – both at 
the moment and for longer periods such as for the past year [including] people’s emotional reactions to 
events, their moods, and judgments they form about their life satisfaction, fulfilment, and satisfaction 
with domains such as marriage and work” [11]. Nevertheless, well-being refers to an optimal 
psychological experience and functioning [12]. Thus, well-being is considered subjective as it represents 
peoples own evaluation of life, so it refers to the degree to which they experience a sense of wellness 
in their lives [12]. Moreover, the concept of subjective well-being is a broad term that includes the 
experience of "high levels of pleasant emotions and moods, and low levels of negative emotions and 
moods, and high life satisfaction” [13]. 

Several studies addressed the issues that youth and young adults had to cope with. Coping refers to 
the management of "traumatic events or everyday stressful situations; it is considered a process that 
arises in situations that strongly test the resources of an individual" [3]. Coping is important in the 
development of children and teens because they learn how to manage different situations and 
challenges that can help young people how to grow [3]. A study carried out in Italy [5] pointed out that 
for a great proportion of students (66%) it was hard to stay at home in this pandemic period, one in two 
students felt a big change in their psychological well-being (49,3%), due to the experience of the 
pandemic (50,7%). Moreover, 39,9% of students reported being anxious about the outgoing situation. 
Regarding the coping strategies adopted for this period, a lot of students tried to respect the rules 
imposed by authorities (95,1%),  also tried to plan a daily routine (57,8%), decided to organize their time 
in a different manner (82%) and to engage in different activities than before (54,6%).  

Besides, 56,2% of students were afraid of the negative impact of the pandemic period on their educational 
trajectory, a situation that predicted a change in student’s subjective well-being [5]. Above all, the study 
emphasized a difference between male and female students regarding self-report well-being, where 
females reported a subjective change more often [3]. This gender difference is reported in the literature, 
saying that in adolescence and youth, girls have a greater tendency to report lesser levels of positive 
thinking and to experience less frequent positive emotional states [3]. The same findings were reported in 
another study [1],factors such as being female, having clinical depressive symptoms, having the residency 
in the urban area, or having a family member of a friend infected with SARS-CoV-2 were associated with 
increased levels of anxiety, meaning that the subjective well-being also has been affected [1]. 

In another research [4], the impact of social isolation was documented by an extensive analysis of 
studies made on this subject. They found out that social isolation had a negative impact on children and 
young adults, on their mental health, manifested in symptoms of depression and high levels of anxiety. 
Measures such as social distancing and online learning have a strong negative impact on children and 
adolescents that could experience loneliness and isolation [4]. Another study [2] showed that even short 
periods of social distancing are associated with increased psychological stress, such as emotional 
disturbances, panic, and depression.  

Therefore, in terms of satisfaction with life, a lack of social connectedness and increased loneliness is 
associated with negative mental health results [2]. According to some authors, social cohesion, is 
negatively impacted by the feelings of loneliness and loss of social interactions. The social cohesion of 
societies was threatened by the pandemic. The pandemic amplified feelings such as insecurity, 
unsafeness, feelings of lack of social interactions, loneliness and isolation, affecting the subjective well-
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being of individuals, especially the subjective well-being of children and young adults that were not 
prepared for such events.  

The main objective of our paper is to provide a glimpse of the main individual factors that can influence the 
subjective well-being of young individuals during the pandemic. More specifically, we are looking at how the 
experiences and attitudes regarding the measures imposed by the governments to mitigate the negative 
effects of the pandemic influenced subjective well-being. Moreover, in this paper, we explore the associations 
between sociodemographic characteristics of young individuals and their subjective well-being.  

3 METHODOLOGY 
In order to examine the factors that can influence the subjective well-being of youth in the context of the 
coronavirus pandemic, we analyzed the data from the survey conducted by European Commission, 
namely Eurobarometer 93.1 from 2020 [14]. The data collection took place during the pandemic between 
July and August 2020. The total sample for Romania numbers 1112 individuals. In our analysis, we 
focus on the sample of individuals aged between 15 and 35 that sums up to 321 individuals. The sample 
was representative for the population over 15 years of age. The sampling procedure was a probabilistic 
stratified one. The dataset was weighted before the analysis.  

In order to find the contextual factors associated with the subjective well-being of individuals, we 
computed a binary logistic regression. The dependent variable was life satisfaction as it was measured 
by the question: “On the whole, are you very satisfied, fairly satisfied, not very satisfied or not at all 
satisfied with the life you lead?”; with four responses “1. Very satisfied” “2. Fairly satisfied” “3. Not very 
satisfied” “4. Not at all satisfied”. The item was recoded into a binary variable (dummy) with the first two 
responses being recoded as 1 (“1. Very satisfied” “2. Fairly satisfied”) and the other responses were 
recoded to 0 as the reference category.  

Independent variables included in the model were variables related to personal experiences in the 
pandemic such as the difficulty in coping with coronavirus measures and opinions regarding the 
measures. Other variables included in the model were socio-demographic characteristics such as 
gender, area of residence, education level, financial situation (represented by the item addressing the 
difficulty of paying monthly bills), education and training status, occupational status, household size. 
These variables were included in the model as dummy variables. 

4 RESULTS 
Table 1 depicts the results of the binary logistic regression with life satisfaction as a dependent variable. 
Measures imposed to prevent the spread of the virus have influenced the individual well-being of young 
people during the pandemic. The analysis shows that individuals who have had difficulty coping with the 
measures (especially confinement ones) imposed during the pandemic have a higher probability than 
those who coped more easily with the measures imposed during the pandemic to be unsatisfied with 
their lives. As other authors indicated, young people are affected by some of the measures imposed 
such as physical distancing [2], [4] and restrictions related to mobility. These measures impacted the 
subjective well-being of young individuals.   

Moreover, other findings from our research indicate that young people who agree with the statement 
that the “measures focus too much on the economy to the detriment of health” are more likely to be 
unsatisfied with their life than people who consider that a balance has been reached with the measures 
imposed. Along with the previous results regarding the difficulty with copying with coronavirus measures, 
this result could indicate that anxieties related to the safety of these measures negatively impact the 
mental well-being of young individuals. 

If we look at the socio-demographic characteristics, we see that some of them influence life satisfaction. 
Unemployed young people are more likely than employed individuals to be dissatisfied with their life. This 
result can be associated with more economic difficulties in the pandemic times for those unemployed than 
compared to those employed, as well as with increasing difficulties to find jobs during lockdowns and 
economic downturn. The financial situation was another predictor associated with low life satisfaction. Those 
who had difficulties paying bills most of the time and from time to time were more likely to be dissatisfied with 
their life compared to those who had no difficulty or had minor difficulties in paying the bills. In pandemic 
times, the most vulnerable youth were belonging to families with strong financial difficulties or families in 
which members lost their jobs because of the economic crisis caused by the pandemic.  
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The household structure in terms of the number of people living in the same household as the 
respondent influences the individual well-being of young people during the coronavirus pandemic. The 
analysis shows that young people are more likely to be satisfied with life if the number of people in the 
household is higher. Therefore, people living in households with 2, 3, or more people are five more times 
more likely than those living alone to be satisfied with life. This result indicates that family social support 
was very important during the pandemic for the subjective well-being of young people. These results 
are consistent with the results of other research showing that lack of connection with people, as well as 
long-term loneliness, has a negative impact on the subjective well-being of young individuals [2]. 

In contrast with other findings that previously showed an association between gender and subjective well-
being, our results indicate that among young people between the ages of 15 and 30, there is no positive 
association between gender and life satisfaction [3]. Moreover, belonging to a certain area of residence 
does not explain the subjective well-being. The same is for education, where the level of education attained 
by young people is not significant in explaining their subjective well-being during the pandemic.  

Table 1. Results of logistic regression for life satisfaction in Romania. 

  Exp (B) Sig. 

Gender Male (Ref.)   

 Female 1.016 .961 

Area of Residence Urban (Ref.)   

 Rural .951 .885 

Occupational Status Employed (ref.)   

 Unemployed .450 .069 

Financial situation Never/Almost never had difficulties paying bills in the last 12 
months (Ref.) 

  

 Difficulty paying bills most of the time in the last 12 months .211 .006 

 Difficulty paying bills from time to time in the last 12 months .416 .013 

Household size 1 person (Ref.)   

 2 persons 5.991 .002 

 3 persons 5.587 .002 

 4+ persons 5.786 .001 

Education and 
training status 

Out of education and training (Ref)   

 Still in education and training 1.559 .351 

Education Primary education (Ref)   

 Secondary and postsecondary education 1.716 .208 

 Tertiary education .715 .527 

Difficulty in coping 
with coronavirus 
measures 

Very easy to cope with, and even an improvement to your 
daily life 
Fairly easy to cope with 
Both easy and difficult to cope with (Ref. categories) 

  

 “Fairly difficult to cope with” and 
“Very difficult to cope with, and even endangering your mental 
and health conditions” 

.247 .000 

Opinions regarding 
coronavirus measures 

A balance has been reached (Ref.)   

 These measures focus too much on health to the detriment of 
the economy 

.982 .973 

 These measures focus too much on the economy to the 
detriment of health 

.263 .006 

Constant  3.520 .109 

Note: Nagelkerke R Square: .347; Cox & Snell R Square: .232; N= 321. 
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5 CONCLUSIONS 
Our research showed that the coronavirus pandemic had a negative effect on the subjective well-being 
of young individuals from Romania. As some studies indicated [2], [4], the restrictive measures such as 
physical distancing measures influenced in a negative way the mental well-being of youth. Our analysis 
indicated that individuals who have had difficulty coping with the measures (especially confinement 
ones) imposed during the pandemic have a higher probability than those who coped more easily with 
the measures imposed during the pandemic to be unsatisfied with their lives. The great enemy of this 
period was the loneliness that was installed in young individual’s lives. A representative study [2] for this 
situation shows that the lack of connection with people, as well as long-term loneliness, has a negative 
impact on the subjective well-being of young individuals, our findings being in line with it. 

Moreover, other results of our analysis showed that the higher the number of persons living in a 
household, the higher the life satisfaction. In this period was important for young individuals to remain 
connected with other people around them, and it was easier to get through it if they had company, such 
as their family. So, this result indicates that family social support was very important during the pandemic 
for the subjective well-being of young people as well as for their mental health.  

Other results illustrated that unemployed young people are more likely than employed individuals to be 
dissatisfied with their life. This result can be associated with more economic difficulties in the pandemic 
times for those unemployed than compared to those employed. The financial situation was another 
predictor associated with low life satisfaction. Those who had financial difficulties were more likely to be 
dissatisfied with their life compared to those who had no or minor difficulties. In pandemic times, the 
most vulnerable youth were belonging to families with strong financial difficulties or families in which 
members lost their jobs. As another study [3] showed, the dramatic change in parent’s work activities 
(wage reductions, working from home, or job loss), had a negative effect on young individuals' subjective 
well-being, so our research is in line with what previous studies highlighted. 

The results of the study show that the imposition of lockdown measures had strong negative effects on 
the mental well-being of young people, these results may have implications for policies and regulations 
imposed to mitigate the effects of the spread of coronavirus. Moreover, the results of this research may 
have further implications for social policies on poverty and employment especially those related to youth 
unemployment.  
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Abstract

The School of Engineering of the University of Bergamo offers an Interdepartmental Master's Degree
Program on Mechatronics and Smart Technology Engineering with a curriculum in Smart Technology
Engineering.  This  new  curriculum  combines  traditional  aspects  of  mechanical  engineering  with
additional knowledge on ICT, electronics, automation and robotics as well as on manufacturing plants
design (Smart Manufacturing), building automation and human activities (Smart Living).

The first-year study plan includes a set of  compulsory courses, whereas, in the second year,  the
students have a wide choice of elective courses dealing with different subjects that allow them to
deepen their  knowledge according to  their  preferences.  Moreover,  in  the second semester  of  the
second year,  students,  organized in  small  groups,  have to  carry  out  a multidisciplinary laboratory
activity  and  to  develop  a  project  in  collaboration  with  industrial  partners  or  within  the  University
laboratories, under the supervision of a team of professors.

This paper reports in details one of the activities proposed in the laboratories: the project concerning
the realization of a robotic working cell in which a 6-dof articulated robot is guided by means of a 3D
visual system. The final goal is to design the working cell, for an automated machine or a production
plant, as a whole.

Keywords: Smart Technologies Engineering, project-based learning, robotic applications.

1 INTRODUCTION

The School of Engineering of the University of Bergamo offers an Interdepartmental Master's Degree
Program on Mechatronics and Smart Technology Engineering with a Mechatronics curriculum and a
curriculum  in  Smart  Technology  Engineering  (hereafter  STE).   This  new  curriculum  combines
traditional  aspects  of  mechanical  engineering  with  additional  knowledge  on  ICT,  electronics,
automation and robotics as well as on manufacturing plants design (Smart Manufacturing), building
automation and human activities (Smart Living).

The professional figure emerging from this course has a solid engineering and methodological basis
and has an overview of advanced mechanical systems, being able to properly select and employ the
new  technologies  in  the  design  and  management  of  mechanical  devices  and  machinery,
manufacturing processes and other complex systems by integrating advanced technologies in the
fields of electronics, controls and robotics.

The course will give the students a suitable base for the definition of manufacturing machinery under
the paradigm of Industry 4.0.  Students will learn to use an interdisciplinary approach to the definition
of the manufacturing process with a strong interaction between disciplines.

The first-year study plan includes a set of compulsory courses focused on the themes that will  be
covered in more detail during the second year: sustainable energy and thermal physics, virtual and
physical prototyping, machine design, smart sensors and electronic systems, industrial plant design
and simulation, advanced materials, data science and automation and mechanical vibrations. In the
second year, the students have a wide choice of elective courses dealing with different subjects that
allows them to deepen their knowledge according to their preferences. The second semester of the
second year is centred on two laboratories: Smart Living Technologies and Smart Manufacturing. In
these laboratories, students, organized in small groups, have to carry out a multidisciplinary laboratory
activity  and  to  develop  a  project  in  collaboration  with  industrial  partners  or  within  the  University
laboratories, under the supervision of a team of professors.

The projects proposed to the students are highly multidisciplinary, involving knowledge concerning the
above-mentioned themes.
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In particular, the Smart Manufacturing Laboratory takes 21 ECTS (13 for frontal teaching and 8 for
laboratory) and deals with the following subjects: Robotics and Industrial Machinery, Manufacturing
and Production Systems, Industrial Systems Engineering and Advanced Materials.

In this laboratory, the following multidisciplinary projects have been proposed: 3D vision systems for
guidance  of  6-dof  manipulators,  optimization  of  the  equipment  usage  according  to  the  process
parameters, optimization of the threading cycle of hydrogen tanks, the Smart Press Brake, Digital twin,
tridimensional geometry and surface reconstruction, study and development of an acoustic camera
based on MEMS microphones arrays.

This paper reports in detail the project concerning a robotic working cell in which a 6-dof articulated
robot [1] is guided by means of a 3D visual system; the final goal is to design the working cell, for an
automated machine or a production plant, as a whole.

The project isn’t focused just on the robot but on the overall working cell, that is composed of the
programming environment, the 3D camera, the image processing software and the picking vacuum
device.

Robot programming gives the students the opportunity to practice with both a high-level  software
application, WinCaps [2], and a low-level software tool kit, Orin2 [3]. Moreover, the robotic station has
been  interfaced  in  a  discrete-event  simulation  software,  FlexSim [4],  widely  used  in  automated
manufactures to perform a comprehensive simulation of the plant where the working cell is included.

2 THE ROBOTIC WORKING CELL 

As already mentioned, the subject of the project is a robotic working cell composed of:

 A 6-dof Denso articulated manipulator [5] whose end-effector is equipped with a suction-based
grasp tool;

 An Intel realsense 3D camera to detect features, orientation, and position of the object to be
manipulated;

 A scanning device to read a QR or Bar code placed on the object.

The target  of  the robotic  working cell  is  to simulate an industrial  working station,  part  of  a wider
industrial plant, characterized by:

 An input station where the object is recognized and grasped by the suction-based tool (pick
operation);

 An output station where the object is placed (place operation);

 An intermediate station where the object’s code reading occurs before the place operation.

The working station is characterized by two different operating modes:

 First operating mode: the object is recognized in the input station, grasped and then placed in
the output station, correctly oriented;

 Second operating mode: after the pick operation, the object is positioned in the code-reading
station, and then placed in the output station.

For the motions related to  the above mentioned operating modes,  there is the need to  define in
advance the desired trajectories and orientations, and to evaluate the time needed for each action,
taking into account also the dynamics of the manipulator and the time needed for image recognition.

Fig. 1  shows  the  layout  of  the  working  cell,  while  Fig. 2  depicts  the  working  cell  designed  and
developed during the project. 
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Figure 1. Layout of the working cell, Ti are the time needed for each action
 

 Figure 2. The developed working cell

2.1 The Denso articulated manipulator

The manipulator used for this project is a DENSO VP 6242, with 6 degrees of freedom: three primary
revolute  joints  that  interconnect  the  links  of  the  arm and  three  secondary  revolute  joints  for  the
spherical wrist. It is characterized by:

 2 kg maximum payload

 Accuracy and repeatability equal to ±0.02 mm in each of X, Y and Z directions.

 Maximum composite speed (measured at the center of the robot’s mechanical interface) equal
to 3900 mm/s.

Fig. 3 depicts the robot’s joints and its working volume.

Besides the articulated manipulator, the robotic system also includes the robot controller (ORIN RC8),
and the teaching pendant.
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Figure 3. Robot’s joints and working volume

2.2 The suction-based grasping tool

The suction tool is connected to the mechanical interface of the Robot by means of a custom adapting
device specifically designed and realized for this application. Fig. 4-a shows both the suction tool and
the adapting device mounted on the robot’s wrist.

In order to realize the suction effect, the grasping tool is connected to a Piab P3010 Quick Release
Module, depicted in Fig. 4-b, which is composed of a vacuum pump module, a quick discharge module
and an on-off solenoid valve to activate or deactivate suction.

(a) (b)

Figure 4. Suction-based grasping tool (a) - Piab P3010 Quick Release Module (b)

3 THE PROJECT

As already mentioned in the introduction, the project deals with the development of a working cell
devoted to manipulate different objects; the working station is mainly composed of a 6-dof Denso
articulated manipulator [5], equipped with a picking vacuum end-effector, a smart Intel RealSense 3D
camera that is devoted to guide the manipulator, and a scanner device used to read a specific code of
object in order to classify it and register the operation. 

The main aims of the proposed project can be divided in the following steps:
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 Analysis of the pick and place application using a high-level programming language,  in this case
the chosen software is WINCAPS III [2].  As mentioned before, it is necessary to cope with two
different cases: a simple pick and place operation, from the input station to the exit  station,
whereas, in the second case, the object must be placed under the scanning device, where the
identification code is read, and then guided and placed in the exit station. In both cases, the
cycle time is estimated considering different poses (position and orientation) of the object, in
order to find the best configuration in terms of cycle time;

 Implementation of a general control program in orin2 [3], a low-level programming language for
controlling a generic robot unit. The program includes: the definition of a coordinate system, the
definition of a specific robot and its joints, the definition of digital Input/Output ports for future
connections, the definition of the vacuum end-effector used for the application. These concepts
have been applied for our DENSO robot, but the software has been built and designed to fit on
a wide range of robot applications;

 Implementation and simulation of the working cell with the flexsim [4] simulation software: this
includes  the  building  process  of  the  model  and the  creation  of  dashboards  to  monitor  the
performance of the station under analysis.

4 RESULTS

In this section, the results obtained by the students for each phase of the project are summarized.

4.1 High level programming

As far as the high-level programming phase is concerned, the software WINCAPSIII has been used. It
is an offline software specifically designed for the Denso robot system.

By means of this software tool, students have developed the programs to realize the pick and place
operation with and without the intermediate scanning station.

Moreover, to demonstrate how much flexible a robotic system is, three objects with different shape
have been manipulated. According to the shape, the kind of picking surface changes. In particular, the
tests have been performed considering a horizontal flat surface, an inclined flat surface, and a curved
surface.

4.1.1 Horizontal flat surface

The first object used for the pick and place is a cardboard box with parallepiped rectangular shape; for
this object, the smartest way to pick the object is to use the top horizontal surface.

In this case, both the position and orientation of the object in the input station aren’t fixed, but they
depend,  for  example,  on how the operator  positions the object  to  be picked.  Moreover,  students
supposed that the output station is a conveyor belt that doesn’t need the object placed with a specific
orientation; so, the placing pose does not play a fundamental role and the pick and place operation is
very simple. 

Moreover, the object was assumed to have the barcode on the bottom surface, so the robot must
place it in front of the scanning device, before placing it in the output station.

Fig. 5 respectively depicts the picking pose (a), the scanning pose (b), and the placing pose (c), during
a test made by the students.

(a) (b) 

Cardboard
box
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(c)

Figure 5. Cardboard box: (a) picking pose, (b) scanning pose, (c) placing pose

4.1.2 Inclined flat surface

In  the  case  of  the  inclined  flat  surface,  students  chose  a  cardboard  pyramid  as  object  to  be
manipulated.  Since  the  shape  of  this  object  is  more  complex  than  the  previous  one,  students
experienced  that,  to  properly  place  the  object  in  the  output  station,  more  robot’s  axes  than  the
previous case must be driven. The pyramid has the barcode on the bottom surface.

Fig. 6 respectively depicts the picking pose (a), the scanning pose (b), and the placing pose (c), during
a test made by the students with the cardboard pyramid.

(a) (b)

(c)

Figure 6. Cardboard pyramid: (a) picking pose, (b) scanning pose, (c) placing pose

4.1.3 Curved surface

The chosen object with a curved surface is a Schuko adapter. Students experienced that the suction
device must approach radially the surface, and that the path followed by the robot is more complex if
compared to the one adopted with the cardboard box, because more joints must be driven to reach the
placing pose.

Fig. 7 respectively depicts the picking pose (a), the scanning pose (b), and the placing pose (c), during
a test made by the students with the Schuko adapter. 

Cardboard
pyramid 
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(a) (b)

(c)

Figure 7. Schuko adapter: (a) picking pose, (b) scanning pose, (c) placing pose

4.1.4 Evaluation and comparison of task execution times

To evaluate how the path chosen by the robot affects the operations, students have recorded the time
of  each  pick  and  place  operation  with  the  different  objects.  A  mean  value  has  been  computed
considering 10 repetitions. The time measurement is also needed for the last project’s task, that is the
simulation with FlexSim.

The analysis of the times showed that, for the simple pick and place operation, the fastest is the one
concerning the cardboard box. The remaining two objects have similar timing operation because the
manipulator’s paths are very close.

On the contrary, considering the pick and place with the scanning operation, the execution times are
comparable because the movement can be split into two phases of similar complexity. The first one,
from input to the scanning position, requires for all the objects a quite complex movement to properly
show the coded surface, while the second one, from scanning to placing position, is a very simple
movement.

4.2 Low level programming

Students were asked to fulfil a further task: the implementation of a general software for the handling
of a generic robot unit. This activity was developed using the Visual Studio environment and working
with the low-level robot programming language C++, which is also the language selected for ORiN2
implementation.

To reach the goal of this task, students have developed several custom classes for controlling the
robot, starting from general-purpose classes to more customized for the Denso robot.

In the following, some of the classes created by the students are described:

 Class  Coordinates. It  is  a  general  class;  it  contains  six  parameters  which  refers  to  three
positions and three rotations of a rigid body in 3D space. This class can be used for different
purposes, for example, to get the current position or to set the geometry of a tool.

 Class RobotCoordinates. It  is  a class that inherit  the parameters and functions of the more
general class Coordinates, and it is used to set or get the joint coordinates.

Schuko 
adapter
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 Class DensoCoordinates.  It  is  a specific RobotCoordinates inherited class.  In  this case the
number of joints is set to six.  A parameter is used to define the motion mode of the robot, that is
in joint space or in cartesian space.

 Class Robot. It is a general class which contains the basic parameters and methods to manage
a generic robot manipulator.

 Class RobotDenso. It is a specific class which contains all the functions and parameters needed
to control a Denso robot and to connect it with the other hardware, such as the tools.

4.3 FLEXSIM simulation

The simulations of the working cell have been carried out for both the operations previously described:
simple pick and place, and pick-scan-place. Moreover, each operation has been simulated for all the
three  objects  considered.  Hereafter,  for  shortness  reasons,  just  the  pick  and  place  operation  is
described.

Figure 8. FlexSim model developed

As already seen, each one of the chosen objects requires a different orientation and a different path
for the robot, and thus different times are associated to the operation. The logic that drives this pick
and place operation is schematically represented in Fig. 9.

Figure 9. Pick and place: diagram of the logic

The different sources produce three types of objects with a constant rate, they are all stored in the
same queue, waiting for the smart camera (a processor for FlexSim) to process them. The smart 3D
camera takes two seconds to recognize the object shape and geometry and to send the information to
the robot controller. If the first reading operation is not successful, then the object is ideally placed in a
failing queue (in the real world, it remains on the processor, i.e. the camera, waiting for the second
reading operation). The failing queue has a size of only one item, and its task is to take the item which
has not been successfully recognized and to put it back into the processor before any other object is
coming, so with the maximum priority. In this way, one can be sure that the next reading operation will
be performed on the same object on which the first operation has not been successful. In case the
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second reading operation fails again, then the item is placed into a waste queue with a batch size of
10 items. Once the batch is full, the content is flushed into the waste sink.

If the first reading is successful, the robot picks the object and, depending on the object shape, it will
take a different time cycle to complete the placing operation with a predefined final pose. In case some
failures occur during the robot operations (the item is not picked at the first try, the object falls due to
failures  in  the  suction  unit,  or  other  possible  faults),  an  external  machine  will  clean  the  station
(removing  the  item  and  placing  it  directly  in  the  waste  sink).  After  the  object  has  been  placed
successfully, it is stored in a queue and when the content of the queue reaches its maximum capacity
(in this case 10 items), they are flushed into the finished products sink.

Students made simulations for different object’s arrival time. For example, for a typical work schedule
of 8 hours, with the items supply rate equal to 1 piece every 45 seconds, students got the results
depicted in Fig. 10.

Idle: 13.60 %
Offset Travel Empty: 43.20 %
Offset Travel Loaded: 43.20 %

Idle: 86.44 %
Processing: 13.56 %

Figure 10. FlexSim results

5 CONCLUSIONS

The Smart Technology Engineering curriculum offered by the School of Engineering of the University
of Bergamo is having a great success mainly thanks to its peculiar multidisciplinary characteristic.
Moreover,  being  all  the  courses  of  the  syllabus  delivered  in  English,  many  foreign  students  are
attending this innovative curriculum.

One of the most attractive aspects of the STE curriculum is the presence of the practical activity also
in  cooperation  with  industrial  companies  or  within  the  university  laboratories  that  lead  to  the
development of highly multidisciplinary projects.

Such  projects  highlight  that  STE  students  attending  these  practical  activities  acquire  high  level
competences and skills on the design and management of complex systems composed of different
part synergically interacting each other. In particular, the development of the “Robotic working cell”
project, allowed students to acquire knowledge on the overall system: programming the robot at high
and  low  level,  managing  and  interacting  with  devices  for  object  recognition  and  code  scanning,
simulating the behaviour of the system as part of a more complex plant.
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THE VALIDATION OF A SELF-ASSESSMENT TOOL FOR THE 
TEACHER'S PRACTICES THAT EMBRACES THE NEURO-

EDUCATIONAL APPROACH 

Martina Albanese 
University of Palermo (ITALY) 

Abstract 
This contribution intends to present a study and research path that, starting from the theoretical 
framework of neuro-education, has led to the identification of five indicators (transversal area, socio-
emotional-affective area, cognitive area, linguistic-communicative area, praxico-motor) based on which 
a neuro-evaluation tool for teachers was built and validated: Self-assessment questionnaire of neuro-
didactic and educational practices for teachers. 

Neuroscientific research is offering numerous points of reflection-action on the functioning of the brain 
and on how to modify the teaching and the educational proposal to improve the performance and growth 
of the person. However, the path traced by neuro-education is not free from persistent and new 
criticalities that educational contexts cannot fail to consider. Among them is the reflection on the neuro-
myths that risk diverting educational action and on the teacher's bias that can create unconscious and 
harmful consequences. 

After analyzing some crucial open questions, the founding characteristics of the docimological action 
and the role assumed by self-assessment for the learning/teaching processes are defined. 

This scenario includes the proposal of a tool that can serve as a specific and concrete example for the 
teacher who is preparing to operate in the educational-didactic practice by adopting the neuro-didactic 
approach. 

On this beaten path weighs the specter of closure on the part of teachers who, due to a lack of self-
criticism or the difficulty in getting out of their comfort zone, could compromise «the validity, reliability 
and feasibility of evaluation projects of relevant aspects of their work and their contexts». To escape 
from this immobility behind which the attitude of some teachers seems to be entrenched, the focus has 
been on increasing awareness and disseminating the right information on the slow, but inexorable ride 
of neuro-education, as well as on the direct and active involvement of the recipients of the instrument 
that we now intend to present. 

The construction of the instrument began in January 2021 and lasted until April 2021, in parallel with the 
formulation of 70 neuro-didactic principles and the neuro-education studies carried out. 

The validation process developed in three phases: 

1 Try-out: the first version of the questionnaire was administered to 69 teachers (Purposive or 
judgment sampling) in training on the topic of neuro-education from 19 to 23 April 2021, which 
was followed by the Classical Item Analysis (ICT) and adaptation of the tool (Face validity). 

2 First administration addressed to 439 future teachers (Convenience sampling): students of the 
second year of the study course in Primary Education at the University of Palermo of the A.Y. 
2020/2021 which was followed by the reliability analysis (Alpha by Cronbach) and item-total 
correlation (Construct validity). 

3 Second administration addressed to 1421 teachers from the Sicily region (Dimensional sampling) 
which allowed the exploratory factor analysis at the end of which the final version of the tool was 
formulated (Content validity). 

Keywords: Neuro-education, tool validation, neuromites, principles of neuroeducation, self-assessment. 

1 INTRODUCTION 
It is certain that the path of neuroscience that begins to dialogue with the educational sciences is slow 
and tiring, as Lucisano and Corsini warn [1] «in introducing reflection on the evaluation of schools and 
teachers it is worth emphasizing the need to proceed slowly, to study and reflect, to experiment». 
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For this reason, it is necessary to reflect on the persistent and new criticalities that educational contexts 
present. Among them, particular attention is relegated to the neuro-myths that risk diverting educational 
action and to the teacher's bias that can create unconscious and harmful consequences. In making this 
examination of the critical issues, we want to "hunt for abuses" that give rise to "intellectual impostures". 
Lucisano [2] in one of his writings, taking up the work and expressions of Sokal [3] just mentioned, warns 
that in these cases the most common tactic "consists in using a scientific (or pseudoscientific) 
terminology without worrying too much about what they mean in reality the terms indicated ". This is the 
case with the neuro-myths. 

By neuro-myths we mean the tendency to distort scientific evidence to support the use of brain research. 
Due to this intrinsic misunderstanding, they end up distorting the reality of the research [4]. Rivoltella [5] 
defined the neuromites as "naive ideas", taking up, however, the definition formulated by Geake [6] in 
his attempt to define the term neuro-myth, clarifying that they are: "implicit models of the functioning of 
the brain that teachers they use in their daily work ». 

Scientific research and field experience have shown that teacher's expectations have a direct and active 
effect on student results. The teacher's bias and the unconscious distortions of the brain of each of us 
can be related to different matrices; among all the cultural one dominates, for example [7]. Cozolino [8] 
brings this mechanism back to the way the brain works for which to be able to make decisions quickly, 
we rely on stereotyped frames and minimal information. If we relate this modus operandi to the class-
educational context, however, we immediately realize how this could be dangerous in terms of 
consequences on the motivation and self-image of the student [9], [10] where the teacher communicates 
judgments implicit and negative expectations. 

To overcome these deceptive and dangerous ways of evaluating neuroscientific evidence, a tool for 
self-assessment of the teacher's practices is proposed, inspired, and based on neuro-educational 
principles. It stands as a dynamic and flexible tool that, by abstracting neurodidactic principles, can be 
a reference point for the construction of other tools and can act as a beacon for the didactic-educational 
direction of school-educational programming. 

2 METHODOLOGY 
As pointed out by De Luca and Lucisano [11], the docimological tools used in education have the 
purpose of measuring traits that are latent; this is mostly done by associating abstract concepts with 
empirical indicators. Given that the relationship between concepts and indicators is difficult to explore, 
the analysis of empirical indicators alone can be misleading. For this reason, it is necessary to proceed 
with method, foreseeing some crucial steps: identify a theoretical model that allows the operative 
definition of the latent trait; define the relationship between latent trait and indicators; provide for a 
method for measuring indicators [12]. 

This path has been done starting from neuro-educational studies, fixing them as a theoretical horizon, 
then proceeding with the enunciation of 70 neuro-educational principles to finally arrive at the validation 
of a neuro-evaluation tool for teachers: the Self Questionnaire -evaluation of neuro-didactic and 
educational practices for teachers (Self-assessment questionnaire of neuro-didactic and educational 
practices for teachers). 

On this beaten path weighs the specter of closure on the part of teachers who, due to a lack of self-
criticism or the difficulty in getting out of their comfort zone, could compromise "the validity, reliability 
and feasibility of evaluation projects of relevant aspects of their work and contexts "[1]. To escape from 
this immobility behind which the attitude of some teachers seems to be entrenched, the focus has been 
on increasing awareness and disseminating the right information on the slow, but inexorable ride of 
neuro-education, as well as on the direct and active involvement of the recipients. of the instrument that 
we now intend to present. 

Construction of the tool began in January 2021 and lasted until April 2021.The validation process was 
developed in three phases: 

1 Try-out (or pilot test), the first version of the questionnaire was administered to 69 teachers in 
training about neuro-education. 

2 First administration addressed to 439 future teachers, second year students of the study course 
in Primary Education at the University of Palermo of the A.Y. 2020/2021. 

3 Second administration addressed to 1421 teachers from the Sicily region. 
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Table 1: Times and methods for validating the questionnaire. 

 Time Sample  Process Results 

Try-out 19-23 April 2021: 
administration 
and 26 April - 16 
May 2021: 
adaptation 

69 teachers. 
Purposive or 
judgment 
sampling 

 Face validity: evaluation of the 
instrument by those who undergo the 
administration 

First adaptation 
of the 
instrument 

First 
administration 

May 16-30, 2021: 
administration 

439 students in 
training. 
Convenience 
sampling 

Construct validity: evaluation of the 
correspondence between the collection 
of information and the theoretical 
reference framework 

Second 
adaptation of 
the instrument 

Second 
administration 

May 30 - July 30 
2021 

1421 teachers. 
Dimensional 
sampling 

Content validity: control of the possible 
range of behaviors that define the 
reference concept or construct 

Final version of 
the tool 

3 RESULTS 
The purpose of the validation of the tool is to obtain a tool capable of measuring the level of knowledge 
and use of the neuro-educational and neuro-didactic principles in the teaching practice of teachers, 
investigating five macro-areas: 

1 Transversal area (item 1-29) (further divided into: general brain organization, methodological-
didactic general principles, soft skills, learning environment / setting). 

2 Socio-emotional-affective area (items 30-34). 
3 Cognitive area (items 35-43). 
4 Linguistic-communicative area (items 44-47). 
5 Praxic-motor area (items 48-55). 

The reference sample, through the administration of the built instrument, was asked to express the 
frequency according to which the proposed neuro-didactic statements occur, according to a 5-point 
Likert scale (from 1 "Never" to 5 "Always"). The scale, in fact, has the advantage of not working on two 
bipolar situations, but allows the subject to place himself at an intermediate level with respect to the two 
opposite situations. In the version dedicated to the pilot test, it has been chosen to add the possibility of 
answering "I don't know how to answer" to calculate the difficulty index of the item; Participants were 
specified to choose this option only when it was considered that the item was formulated in a difficult 
and therefore not very understandable way. 

The administration of the questionnaires was carried out through the Google Modules platform to reach 
all the subjects involved in the three sessions of administration of the tool validation process in an 
immediate and widespread manner. 

For each phase that will be deepened to follow, we will proceed by briefly analyzing the informative 
characteristics of the sample that participated from time to time in the administration of the instrument 
and then concentrate on the reliability analysis and on the factor analysis that was conducted thanks to 
the help of the IBM SPSS v23 software. 

3.1 Try-out 
Having built the first version of the self-assessment questionnaire of teachers' neuro-educational 
practices, it was administered to a sample of 69 trainee teachers from the province of Caltanissetta 
during the third week of April 2021, which allowed an initial assessment of the tool. 

 
Figure 1: Gender of the pilot test sample. 
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Figure 2: Pilot test teacher school grade. 

During the pilot test, participants were asked to write down considerations and suggestions about the 
usability, understanding and usefulness of the items to detect the perception of those who undergo the 
administration of the tool (facade validity). 

The analysis of the annotations was carried out through the ICT model, Classical Item Analysis through 
which essentially three parameters of analysis of the items were taken into consideration: the frequency 
of responses, index of difficulty and discrimination. In other words, it was crucial to ascertain the quality 
of the questions to understand how appropriate they are for respondents and how well they measure 
their applicability. In the second step (first administration), the reliability and consistency index of the 
scale (Alpha by Cronbach) and the item-total correlation were added to the analysis. 

There was great enthusiasm and interest in the topics covered by the questionnaire, however, the 
analysis of the frequency of the responses highlighted some recurring criticisms concerning: 

1 The presence of a language that is too technical and specific (frequency: 37; percentage: 53.6%) 
for which one could, however, infer the lack of knowledge and diffusion of neuro-educational 
topics. 

2 The lack of understanding of the principle of cerebral plasticity (frequency: 16; percentage: 11%) 
and of mirror neurons (frequency: 23; percentage: 15.8%). 

3 The presence of too many questions that compromises the usability of the entire questionnaire 
(frequency: 39; percentage: 26.9%). 

4 The lack of understanding of some items relating to the cognitive and linguistic area (frequency: 
11; percentage: 7.5%). 

The index of difficulty was calculated for each item considering the response frequencies that are 
concentrated in the possibility of "I can't answer". 

As regards the discrimination index, it should be emphasized that it indicates how much the item is able 
to discriminate between respondents with high skills (group 1) compared to those with low skills (group 
2). In other words, it represents the correlation between the probability of choosing a given option and 
the overall ability of the respondent. This index assumes values between -1 and + 1. The index 
discriminates correctly if it assumes a value between 0.30 and 0.60; therefore, items with a value> 0.35 
are functional. 

If for an item the index assumes negative values (negative discrimination), it is necessary to reflect on 
the wording of the item, as if the item is too misleading it can lead to random responses. 

Table 2: Discriminativity index 

Analysis of the discrimination index 
 Discrimination   Discrimination   Discrimination 

item 1 0,53  item 25 0,66  item 48 0,23 
item 2 0,42  item 26 0,68  item 49 0,23 
item 3 0,43  item 27 0,60  item 50 0,56 
item 4 0,47  item 28 0,50  item 51 0,36 
item 5 0,28  item 29 0,59  item 52 0,42 
item 6 0,62  item 30 0,36  item 53 0,30 
item 7 0,20  item 31 0,52  item 54 0,13 
item 8 0,47  Item 32 0,57  item 55 0,55 
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item 9 0,26  item 33 0,43  item 56 0,52 
item 10 0,42  item 34 0,31  item 57 0,42 
item 11 0,33  item 35 0,17  item 58 0,65 
item 12 0,23  item 36 0,65  item 59 0,60 
item 13 0,34  item 37 0,27  item 60 0,71 
item 14 0,34  item 38 0,23  item 61 0,44 
item 15 0,50  item 39 0,15  item 62 0,30 
item 16 0,75  item 40 0,20  item 63 0,47 
item 17 0,49  item 41 0,20  item 64 0,26 
item 18 0,60  item 42 0,33  item 65 0,40 
item 19 0,69  item 43 0,40  item 66 0,27 
item 20 0,55  item 44 0,56  item 67 0,43 
item 21 0,46  item 45 0,46  item 68 0,55 
item 22 0,39  item 46 0,59  item 69 0,43 
item 23 0,62  item 47 0,28  item 70 0,33 
item 24 0,62       

Overall, the pilot test involved a first adaptation of the instrument based on some fundamental changes 
shown in tab. 3. 

Table 3: First adaptation of the instrument after the pilot test 

First version Second version 

• 70 item • 55 item 
• Technical-specialist language • Simple and understandable language 
• Articulated cognitive area • Simplified cognitive area 
• Mirror neurons item • Elimination of mirror neurons item 
• Brain plasticity • Brain plasticity explanation 

3.2 First administration 
After modifying the items linguistically and numerically, the questionnaire was administered to 439 
trainees in the Primary Education Sciences course of the University of Palermo. 94% of them are women 
and 6% men. 

 
Figure 3: Gender of the participants in the first administration 

This first administration allowed the reliability analysis of the instrument (construct validity). At first an 
exploratory analysis was carried out and through the calculation of Cronbach's Alpha it was possible to 
ascertain a high level of overall reliability (reproducibility over time) of the instrument. The range of 
values considered by this index is 0-1. 
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Table 4: Calculation of the overall Cronbach's Alpha 
Reliability statistics 

Alpha di Cronbach N. of elements 

,980 55 

Subsequently, by distinguishing the various areas, the Cronbach Alpha of each area was verified, and 
the essentiality of each individual item was verified by analyzing the element scale. The element scale, 
in fact, allows you to understand how much the reliability index varies by eliminating the item being 
analyzed. Each single item is fundamental and consistent with respect to the content and does not 
involve a variability of Cronbach's Alpha such that the elimination of an item is necessary, in fact, it was 
decided to keep all 55 items examined. 

Table 5: Calculation of Cronbach's Alpha of each individual area. 

Reliability statistics  

Alpha di 
Cronbach 

Number of 
elements  

,966 29 Area 1 
,898 5 Area 2 
,918 9 Area 3 
,893 4 Area 4 
,921 8 Area 5 

3.2 Second administration  
Finally, the questionnaire was administered to 1421 teachers from the Sicily region. The sample is made 
up of 90% of women and 10% of men. 

The questionnaire was proposed to teachers of different levels and grades, 38.7% are primary school 
teachers, 20.6% are secondary school teachers, 20.4% are schoolteachers’ lower secondary school 
and 20.2% are kindergarten teachers. Specifically, 67% are permanent teachers, while 33% are support 
teachers or alternate teachers. 

This third administration was useful for carrying out exploratory factor analysis, which describes the 
variability between related variables and a potential number of undetected variables (or factors) (content 
validity). It allowed the analysis of all the items of the five areas identified and highlighted the presence 
of five factors as can be seen from the screen-test (Fig. 4) in which factors with a value greater than one 
are taken into consideration. It is possible to notice that from the factor 5 onwards the scale tends to 
flatten revealing the absence of unnoticed variables. 

 
Figure 4: graph Screen-test 
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The analysis of the main components carried out allows to reduce the number of variables that describe 
a set of data to a specific number of latent variables, limiting the loss of information as much as possible. 
Five components were extracted confirming the little variability (or dispersion) of the observations. 

4 CONCLUSIONS 
With respect to the path developed, it is possible to affirm that it is necessary to disseminate "an idea of 
school, on the basis of which to focus the comparison between observed and desired situations, a model 
to be subjected to verification and which, at the same time, makes the measures significant which gives 
rise to "[1]. For this reason, it was necessary to subject the proposed tool to repeated verification, so 
that it can be an improvement and incisive model of teachers' practices. 

However, at the end of this synthesis of the path taken, we want to emphasize that here we realize the 
first, but rigorous step carried out with respect to the construction of a tool that can serve as a support 
to teachers for the authentic conversion of the neurological principles; but as Lucisano [2] warns, "after 
the first draft, the instruments must be looked at, corrected and rectified, subjected to long and tiring 
analyzes". For this reason, it is not excluded that over time it will be subjected to new checks and 
criticisms. 
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Abstract 
The paper focus on the theme of peer learning with reference to the university context. Peer tutoring is 
an educational strategy that aims to activate mutual support between peers to promote an authentic and 
co-participated learning experience. In doing this it is necessary that the relationship is positive and that 
the "power" between the people involved is balanced; in other words, that participation is spontaneous 
[1]. 

Orientation and tutoring are now a reality for Italian and international universities [2],[3]. If initially said 
activity was intended to guide and inform incoming students, later the offer was extended to the entire 
university career and for heterogeneous needs [4],[5],[6]. In this perspective, students are not 
considered mere users, but "learning partners" who can engage themselves and others in a process of 
authentic and active involvement in their training path [7], [8], [9]. 

After having outlined the main characteristics of the tutoring activity, enhancing its socio-cognitive 
dimension and after having framed the phenomenon in the context of the Palermo university context, 
we propose the qualitative analysis of a single case study with explanatory purposes [10], as what stands 
out is the singularity of the person [11]. It was conducted during the A.Y. 2020/2021 by a Teaching Tutor.  

It is argued that, by developing a holistic-systemic path that implements active training accompanying 
strategies, participatory paths, and transversal skills can be developed that are useful for coping with a 
university path that is never more severely tested in this pandemic period. The path developed involved 
the use of an observation tool (checklist), compensatory tools, learning strategies that, combined with 
strategies for organizing the daily routine and managing anxiety and mnemonic methodologies, can 
develop not only the understanding of the subject itself, but also for the enhancement of the transversal 
skills of the tutee. 

The tutoring activity developed has shown that significant and authentic development paths can be 
activated, not only based on the transfer of information and/or notions but aimed at achieving the holistic 
development of the person, participatory and co-built development. 

The strategies implemented have allowed an improvement in various areas and with respect to the 
various objectives set. 

Furthermore, with the persistence of the pandemic situation, some critical issues of a social and cultural 
nature have emerged with respect to the context of university learning [12] which we have tried to deal 
with through a one-to-one relationship in which the socio-emotional sphere was found to be 
fundamental. In this dimension of social distance, peer-tutoring takes on greater importance in providing 
disinterested and all-round support so that the student can feel accompanied and supported in his/her 
university advancement path. 

Keywords: Peer-tutoring, university, case study, caring. 

1 INTRODUCTION 
Peer tutoring is an educational strategy that aims to activate mutual support between peers to promote 
an authentic and co-participated learning experience. In doing this it is necessary that the relationship 
is positive and that the "power" between the people involved is balanced; in other words, that 
participation is spontaneous [1]. 

Research and studies on this learning method have produced a substantial amount of scientific evidence 
that shows the effectiveness of peer learning. Moreover, with respect to them, it is possible to affirm that 
even the basic distinction between cross-age peer tutoring (tutoring based on the idea of the coexistence 
of subjects with different ages. experts, seniors, university students, external experts) and same-age 
peer tutoring (tutoring based on the idea of the co-presence of subjects of the same age. This modality 
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includes partner learning, breaks, prompt and praise, co-tutoring, or tutoring reciprocal) [13], showed no 
significant alterations in terms of results. Both modalities were, in fact, highly effective in terms of self-
esteem, trust, self-evaluation and self-efficacy [1]. 

Moreover, the promotion of affective, cognitive, and social skills that are promoted in the context of the 
relationship between equals that involve solidarity, support and mutual acceptance should not be 
underestimated [1], [14], [15]. 

There are some characteristics involved in any peer learning path that reinforce the defining intent; 
Topping [16], for example, mentions: age difference, number of tutors in terms of tutor / tutee ratio, dyad 
or group, tutor training, intrinsic motivation, activity monitoring, evaluation, the short- and long-term 
follow-up. Or, continuing to define peer tutoring, one could think of comparing traditional learning with 
peer learning so as to highlight that participation, responsibility, reflection, sharing and caring are more 
distinctive features of peer tutoring than of traditional learning [1]. 

Each of these characteristics tends to a genesis of active learning, which focuses on positive 
interdependence for the achievement of a common goal and at the same time contributes to the 
refinement of social skills [1], [17], [18]. 

Orientation and tutoring is now a reality for all Italian and international universities [2], [3]. If initially said 
activity was intended to guide and inform the incoming student, later the offer was extended to the entire 
university career and for heterogeneous needs [4], [5], [6]. Thus, today the task of the tutor within 
universities is varied and challenging from time to time. In fact, "the tutor assumes the function of a 
bridge or gateway for direct and non-mediated access to the university, a real connection also with the 
bureaucratic-institutional aspects as well as cultural, social and relational" [4]. In other words, it is about 
informing, guiding, supporting, guiding, but also making autonomous, empowering, planning, 
establishing operational objectives, changing course if necessary, proposing appropriate study 
strategies and methodologies, and finally motivating, sharing, participating, broaden horizons (own and 
others). 

In summary, it is possible to affirm that the tutor's task is not limited to the simple transmission of 
information or knowledge, but it is a question of establishing an empathic dialogue [19]. 

The comparison between peers favors empathic sharing that allows the people involved to show 
themselves as they are, thus, it is possible to accept fears and weaknesses or difficulties, co-
constructing operational-strategic methods to favor the overcoming of obstacles [20]. In other words, 
"the voice of the students appears to be the one that fits most appropriately into a process of maturation 
and direct involvement" [4]. 

In addressing the topic of peer education within the university context, the reference made by 
Passalacqua and Zuccoli [12] to the international line of study that places this topic in the theoretical 
framework of the Engaged Universities [21] and of the Ecological University [22]. 

According to Watson and colleagues [21], Higher Education must address the problem of developing a 
civic commitment and social responsibility (understood as the "core mission of the institutions") among 
the members of the institution itself to solicit collective action which can even become cosmic. Barnett 
[22] adds that the university must look at itself as a space of culture to be transmitted to the whole world, 
for this reason we refer to an ecological system of which the internal culture itself is the essence. In this 
way, the university can create a democratic environment that is an engine of territorial and social change. 

In this perspective, students are not considered mere users, but "learning partners" who have the 
opportunity to engage themselves and others in a process of authentic and active involvement in their 
training path [7] , [8], [9]. 

1.1 Tutoring activities at the University of Palermo 
The tutoring activities within the University of Palermo were initiated on the initiative of the Center for 
Orientation and Tutoring (COT). Tutors are students of master’s degree Programs or PhD students. 
They are selected through the publication of a public call for applications which apply to university funds 
provided for all departments. After the evaluation of qualifications and individual interviews, the 
deserving ones are selected. The tutors operate at the departmental level, each department is organized 
according to a specific model of coordination of activities: the professors-referents correspond to a 
departmental coordinator, distinguished by subject area and course of study. 
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Currently, during the A.Y. in progress (2020/2021), a total of 185 teaching tutors have been selected. 
The activities began in January 2021, following three general training meetings (based on the 
enhancement of transversal and methodological skills) developed at the COT and specific coordination 
meetings developed with the coordinators and referring professors of each department. 

Disciplinary tutoring is based on the following activities: 

a) Individual consultations. 
b) Group consultancy. 
c) Exercises on the subject areas. 
d) Didactic and methodological support in learning individual subjects. 
e) Thesis support or final dissertation. 
f) Strengthening of the study method. 
g) Information regarding the individual Degree Programs. 

2 METHODOLOGY 
During the A.Y. 2020/2021, the tutoring activities have begun and continue to take place at distances 
through the Microsoft Teams platform, it was proposed to accompany a first-year student of the study 
course in Educational Sciences to the study of the General Pedagogy subject, identified with the 
invented name "Marco". For this reason, the research presented takes the form of a single case study 
with explanatory purposes [10], as what stands out is the singularity of the person [11]. 

The hypothesis to be demonstrated concerns the possible causal relationship between the peer tutoring 
activities and the strategies promoted by the tutor and the increase in self-efficacy, self-management of 
emotional states, memory performance, motivation, and fluidity. linguistic-expressive of the tutee. 

Marco turns to the tutor of General Pedagogy because he believes that the subject is vast and complex 
and having some cognitive-visual limits, of which he is aware, he shows clear signs of tiredness, 
demotivation, and insecurity from the first meeting. 

Thus, we propose to develop the path systematically using a tool for observing the progress of the 
meetings and proposing compensatory tools, learning strategies that combined with strategies for 
organizing the daily routine and managing anxiety and mnemonic methodologies, they can be useful 
not only for the understanding of the subject itself, but also for the enhancement of transversal skills. 

Therefore, it was proposed to develop a circular growth path in which the aim is not only to pass the 
exam itself, but also to enhance transversal skills by activating the emotional-motivational sphere. 

The meetings with Marco were in total 8, lasting two and a half hours each; to create an organized and 
systematic routine it was decided by mutual agreement to meet twice a week on the same days of the 
week. Furthermore, it was decided to work for small objectives and active breaks alternated within the 
completion of each micro-contents. 

Marco freely chose to share an episode from his life that affects his learning. The student was the victim 
of a serious accident that caused him a visual deficit that greatly limits him in the vision of the study tools 
recommended by the transparency sheets of the university subjects; moreover, he developed an eating 
disorder, due to a drastic weight gain during the hospitalization period, which in turn caused the 
persistent lack of self-esteem and the development of obsessive-compulsive disorder which cause a 
dysfunctional and continued study immersion which worsened her health condition. 

For all these reasons he started from regularizing the rhythms of study by proposing the organization of 
the days including moments of body movement [23]. The technique proposed in this regard is that of 
spaced learning, considering that recent scientific evidence has begun to clarify the mechanisms of the 
effectiveness of this technique. This type of learning, in fact, involves repeated long intervals between 
tests, which strengthen the memory compared to massive learning which involves short or zero intervals 
[24], [25], [26]. From this premise, we moved on to organizing the study moments by setting minimum 
achievable goals, timing the program into micro-contents to avoid cognitive overload [27]. 

In addition, to facilitate learning, considering that Marco has considerably enhanced his hearing capacity 
due to the visual impairment, he provided the book in an audible format and recommended some 
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computer applications, which together with the speech synthesizers he already uses, transform textual 
input into auditory output. 

2.1 Checklist of Individual Strength 
To verify the effectiveness of the intervention, it was decided to use the Checklist of Individual Strength 
[28], [29]. This tool aims to measure four dimensions of fatigue: severity of fatigue (8 items, eg: "I feel 
tired"), concentration problems (5 items, eg: "I have difficulty concentrating"), reduced motivation (4 
items, eg: "I don't feel like doing") and activities (3 items, eg: "I don't do much during the day") [30]. The 
items are rated with a 7-level Likert scale where 1 equal "Yes, that is true" and 7 equals "No, that is not 
true". 

Due to these characteristics, the checklist was fundamental for the incoming, in itinere and final 
monitoring of the transversal skills that it was proposed to enhance. 

In table 1, in addition to the specific items, it is possible to view the scores obtained by Marco in each of 
the days of activity. 

Table 1: Items and scores obtained. 

Item  Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 
I feel tired 3 4 2 5 7 6 7 7 
I feel very active 3 6 5 4 2 2 2 1 
Thinking requires effort 1 2 2 4 4 3 4 6 
Physically I feel exhausted 1 4 2 4 3 5 6 7 
I feel like doing all kind of nice things 3 4 2 2 1 1 1 1 
I feel fit  5 5 5 4 2 2 2 1 
I do quite a lot within a day 6 6 5 4 2 1 1 1 
When I am doing something, I can concentrate 
quite well 

4 5 4 3 3 2 1 1 

I feel weak 2 2 3 4 6 6 6 7 
I don't do much during the day 4 4 7 6 6 6 7 7 
I can concentrate well 4 5 3 3 2 3 2 1 
I feel rested 7 6 6 6 6 5 4 7 
I have trouble concentrating 3 4 6 5 6 6 6 7 
Physically I feel I am in a bad condition 1 2 3 4 7 6 6 7 
I am full of plans 3 3 2 2 2 2 2 1 
I am tired very quickly 2 4 4 4 5 6 7 7 
I have a low output 3 4 4 4 3 2 2 2 
I feel no desire to do anything 7 6 3 6 7 7 7 7 
My thoughts easily wander 5 5 6 6 7 7 7 7 
Physically I feel in a good shape 7 6 5 4 3 3 4 2 

3 RESULTS 
The qualitative analysis of the data clearly shows an increase in the knowledge and skills acquired by 
Marco. First, in terms of learning outcomes, the transition from books in paper format to books in digital 
format was decisive. In this regard, an improvement in visual-spatial fatigue was noted, which allowed 
for the qualitative improvement of the information processed. Compensatory instruments were 
introduced from the third meeting onwards; from the analysis of the graphs below, it is possible to see 
a clear improvement in the area relating to perceived fatigue. 
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Figure 1: Item 1 “I feel tired”. 

 
Figure 2: Item 3 “Thinking requires effort”. 

 
Figure 3: Item 7 “I do quite a lot within a day”. 

 
Figure 4: Item 16 “I am tired very quickly”. 

Particularly significant are items 1 and 16 relating to the degree of perceived fatigue and item 7 relating 
to the perception of being able to do many things during the day. 

These results are strengthened by the regularization of study cycles and psycho-physical well-being 
cycles. In fact, by introducing breaks in which we focus on the activation and strengthening of the body 
muscles, memorization is greatly improved, but above all the perception of feeling active and fit. 

 
Figure 5: Item 2 “I feel very active”. 
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Figure 6: Item 4 “Physically I feel exhausted”. 

 
Figure 7: Item 6 “I feel fit”. 

 
Figure 8: Item 14 “Physically I feel I am in a bad condition”. 

The degree of concentration also showed excellent results. Graph 9 shows the pre- and post-test scores 
obtained in the concentration items (“When I am doing something, I can concentrate quite well”, “I can 
concentrate well”, “I have trouble concentrating”). 

 
Figure 9: Pre-posttest comparison items 8, 11 and 13. 

Finally, the results relating to motivation are reported. In this case it is preferred to show the process 
through graphs 10 and 11 which show an increase curve towards the affirmation of being positively 
motivated. 
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Figure 10: Item 5 “I feel like doing all kind of nice things”. 

 
Figure 11: Item 10 “I don’t do much during the day”. 

What is highlighted by the graphs shown is confirmed by the qualitative description of the sentences 
spoken by Marco during the meetings. In the following table (Tab. 2), they have been categorized using 
the same areas investigated by the control scale used: perceived fatigue, degree of concentration, body 
activity, motivation. 

Table 2: Direct quotations of the sentences part 1. 

Areas Fatigue Concentration Activities Motivation 

Quotations  

When the evening 
comes, I find it hard 
to study 

Before the meeting, I took 
a walk to arrive more 
relaxed and focused 

I am looking to train 
three times a week 

Until I succeed, I don't 
give up 

I have a headache 
for after 70 pages to 
repeat 

The audiobook has 
greatly improved the 
study. I didn't tire my eyes 
and concentrated longer 

I can calibrate my 
energies; I use sport to 
integrate knowledge 

I feel energized 

I was angry about 
the limit I have that I 
get tired 

I feel alert and focused  I am charged, I connect 
many concepts to our 
meetings 

I notice that I am 
degenerating 

  I like to improve myself 

In addition, three other categories have been identified which are shown in table 3 and for which some 
phrases called Marco are reported regarding the management of anxiety, linguistic-expressive 
properties, and the ability to self-modulate/manage oneself. 

Table 3: Direct quotations of the sentences part 2. 

Areas Anxiety Linguistic expression Self-management 

Quotations 

At the beginning of our meeting, I 
was overcome with anxiety, now I 
feel lighter 

I have improved the exposure, I 
can think 

I must respect the limits I 
may have 

I didn't feel weighed down because 
interviewing you relaxes me 

I used my memory to fill the 
linguistic expression now I can use 
different words 

I am in control of reality 

I can modulate anxiety  You allowed me to make 
contact with reality 

A final reflection focused on memorization processes is to be devoted to the technique of the Loci, which 
was found to be particularly useful in Marco's case. The student used it to memorize some words or 
expressions related to the field of education philosophy and therefore resulting more complex because 
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they are outside the common spoken language; by attaching to each of them a mental image constructed 
according to the criterion of familiarity, he was able to easily remember them and evoke them at the right 
moments. 

4 CONCLUSIONS 
The tutoring activity developed together with Marco has shown that significant and authentic 
development paths can be activated, not only based on the transfer of information and / or notions but 
aimed at achieving the holistic development of the person, participatory and co-built development. 
The strategies implemented have allowed an improvement in various areas and with respect to the 
various objectives set. 
Furthermore, with the persistence of the pandemic situation, some critical issues of a social and cultural 
nature have emerged with respect to the context of university learning [12] which we have tried to cope 
with through a one-to-one relationship in which the socio-emotional sphere is found to be fundamental. 
In this dimension of social distance, peer-tutoring takes on greater importance in providing disinterested 
and all-round support so that the student can feel accompanied and supported in his / her university 
advancement path. In fact, as Passalacqua and Zuccoli [12] note, the peer approach can make critical 
issues visible and can provide "effective training accompaniment strategies". 
The short-term follow-up, still ongoing, highlights that the activated involvement and co-construction of 
the path allows the student to feel an active and proactive part of the growth path and not a mere passive 
user of the service offered. This is true both for the student-tutee and for the student-tutor who, enriched 
by the encounter, experiences that deep sense of sociability and empathy that feeds motivation and the 
desire to spend oneself at best within the university context. 
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Abstract 
Marginalized communities are confronted with issues resulting from their marginalization, such as 
exclusion, invisibility, misrepresentation, and hate speech, not only offline but – due to digital change – 
increasingly online. 

Our research project DigitalDialog21 aims at evaluating the effects of digital change on society and how 
digital change, and the risks and possibilities that come with it, is perceived by the population. Digital 
change is understood as a factor of social change in this project. By investigating digital change and its 
effects on society, we are able to draw more general inferences on how societies change socially and 
what needs to be done in education to establish digital trust.  

In 2017 the Digital Evolution Index observed an increasing trust deficit and skepticism towards 
digitalization in both very industrialized and lesser industrialized countries. We will draw inferences from 
these observations here and hypothesize the following: It seems that especially in marginalized 
communities, that is: in communities that are structurally and systemically disadvantaged and that 
experience societal marginalization, this trust deficit and skepticism towards digitalization is prevalent. 
This could be so because, as a member of a marginalized community, one might quickly find issues 
resulting from marginalization to be present in digital spaces just like they are present in non-digital 
spaces.  

This paper will examine critically how attitudes in marginalized communities towards digital media are 
influenced by digital change. Do the risks of digitalization outweigh the advantages for marginalized 
communities? Are digital media perceived to provide advantages such as increased visibility and 
representation or are they perceived to fuel discrimination against marginalized people? Our research 
project brings together secondary analyses of existing studies with the results of our own qualitative 
interview study on marginalized people's perceptions of digital change. The paper will portray some 
example interviews, and thereby analyze if and how attitudes in the margins towards digital media 
change, what this change consists of, and how we can understand the changing attitudes within an 
ethical and educational framework. 

Our findings will point at a necessity to increase ethically based digital literacy (PEAT) in the German 
education system, starting in early education. Marginalized groups in particular must be empowered to 
become digitally competent through problem-oriented education. Independent self-efficacy can increase 
digital trust in fragmented societies. The paper concludes by introducing media ethics tools that are 
being developed as part of the project. 

Keywords: digital change, marginalization, media ethics, digital media, digital literacy. 

1 INTRODUCTION 
„I think digital media can help distribute marginalized perspectives. But I wonder if it 
reaches people outside certain bubbles, people who are not marginalized in any way, and 
people who might even actively discriminate against marginalized folks?“ - B1 

B, a queer and non-binary individual, harbors a lot of skepticism towards digital media. Mostly, that 
skepticism derives from the fact that they witness a willingness for digital exchange and education 
around marginal topics inside their queer social bubble, but not outside of it. As a result, B recognizes 
the possibilities digital media offers and digital change brings about, but nevertheless experiences digital 

 
1 All names in this study have been changed to protect confidentiality. 
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change as limited and restrictive and, due to their marginalization, is only able to enjoy digital media 
with caution. 

Marginalized communities are confronted with issues resulting from their marginalization, such as 
exclusion, invisibility, misrepresentation, and hate speech, not only offline but – due to digital change – 
increasingly online. 

This paper will examine critically how attitudes in marginalized communities towards digital media are 
influenced by digital change. Do the risks of digitalization outweigh the advantages for marginalized 
communities? Are digital media perceived to provide advantages such as increased visibility and 
representation or are they perceived to fuel discrimination against marginalized people? Our research 
project brings together secondary analyses of existing studies with the results of our own qualitative 
interview study on marginalized people's perceptions of digital change. The paper will portray some 
example interviews, and thereby analyze if and how attitudes in the margins towards digital media 
change, what this change consists of, and how we can understand the changing attitudes within an 
ethical and educational framework. 

Our findings will point at a necessity to increase ethically based digital literacy (PEAT) in the German 
education system, starting in early education. Marginalized groups in particular need to be empowered 
to acquire digital competency. The paper concludes by introducing media ethics tools that might help 
individuals develop digital competency. 

2 DIGITAL CHANGE 
Digitalization is a fairly recent phenomenon. The beginning of digitalization is marked by a 
communicative innovation that has been technically complete since the 1970s but that has not been 
used broadly until the late 1980s: the Internet. The World Wide Web (WWW), developed in 1990 [1], 
presents a new medial representation of the world that complements and absorbs all previous medial 
representations [2].  

Dietrich Kerlen (2005, p. 42) speaks of a specific "media moralization" in Germany. In his cultural-
historical study about youth and media in Germany, he was able to show that all non-book media are 
considered culturally inferior and pedagogically suspect [3]. Media skepticism since the 19th century 
brought together different ideologies united by the standard view that only the analog book is an 
appropriate form of information, education, entertainment and advice. This media skepticism gained 
particular momentum with the incursion of the digital into the media ensemble. This morally charged 
media skepticism has led to a profound distrust of digital change in Germany [4]. Elsewhere we have 
already described this peculiarity of German media reception [5]. 

Our study presented here is part of the more extensive research program "Digitaldialog 21" on digital 
change.2 Our research project DigitalDialog21 aims to evaluate the impact of digital change on society 
and investigate how digital change and the associated risks and opportunities are perceived by the 
population. In this project, digital change is understood as a factor of social change. By examining digital 
change and its impact on society, we can draw broader conclusions about how societies are changing 
and what needs to be done in education to build digital confidence. The program aims to capture public 
awareness about digitalization and seek ways to encourage reflection on the importance of individual 
practice for digital change. On the one hand, we observe a skeptical attitude of Germans towards digital 
change but, on the other hand, digital change is the result of media practice. Analyzing the connection 
between media practice and skeptical attitudes towards digital change is important in order to provide a 
reliable depiction of society’s interplay with digital change. The project not only surveys the population's 
attitudes toward digital change but also seeks active participation of the population in dialogues about 
the research results.  

Our project group is primarily concerned with philosophical-ethical and media pedagogical implications 
of digital change. We focus on the practice of digital communication and its framework for marginalized 
groups. The buzzword "digital divide" has been used to examine unequal access to digital 
communication opportunities since the 1990s [6]. "The digital divide commonly refers to the gap between 
those who do and those who do not have access to new forms of information technology" [7]. To date, 

 
2 Three German universities are involved in this project: Furtwangen University of Applied Sciences, Stuttgart Media University, and 

Ludwigsburg University of Education. The interdisciplinary research group combines socioinformatics, sociology, education, 
philosophy, communication, and media studies. The empirical research focuses on quantitative surveys with questionnaires and 
qualitative methods such as narrative interviews and in-depth interviews. 
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the focus has primarily been on economic, technical, or other aspects such as disability that impede 
access [8] [9]. However, attitudinal and social aspects have also increasingly been acknowledged [7]. 

In marginalized groups, we can observe a "media invisibility" [10]. With the practical expansion of media 
practice [11], the question for marginalized groups is whether the use of digital means of communication 
is seen as an additional impairment or as an opportunity to step out of this media invisibility. The 
empirical description and normative-ethical analysis together form the theoretical framework for 
formulating demands for a comprehensive digital education that aims at decreasing marginalization. 

3 MARGINALIZATION 

3.1 What is marginalization? 
Marginalization can be understood as being forced to be in the peripheries of society. It comes with 
limited access and opportunities to political, social, and economic goods. 

Originally used to describe experiences of immigration [12], according to which marginalization means 
a “lack of integration and the status as an “outsider” with respect to dominant cultures” [13], the concept 
of marginalization is now applied to a broader range of phenomena, addressing cultural, social, and 
structural forms of being (nearly) excluded. According to Fricker, for example, the exclusion takes place 
as exclusion from valuable practices [14]. Billson (2005) identifies different kinds of marginalization, 
referring to cultural processes, to social roles, and to social structures more broadly [15].  

3.2 How does marginalization take place digitally? 
The concept of digital marginalization is typically concerned with people who do not have or use the 
internet [16] [17] [18], people who lack access to fast and reliable internet connection (e.g., people living 
in rural areas [18] [19]), and people who lack the skills or the access to developing skills for using the 
internet [20] [21] [22]. 

But digital marginalization goes further than affecting those with limited access and limited skills; the 
concept extends to a social dimension. That is, digital marginalization also concerns the reproduction of 
marginality in digital spaces such as social media. 

Sharing content on digital media goes hand in hand with communicating social and moral values and 
political attitudes. For example, by sharing a photo of a flower on digital media while everyone one is 
digitally connected with shares election results, one may communicate one’s disinterest in politics or 
one’s belief in a better political future. Digital interactions contribute to making arguments and values 
more accessible (depending on the audience reached). However, this opportunity is also fraught with 
risks, especially regarding marginalized identities. 

As argued in earlier work [5], marginalized groups are especially vulnerable to the negative effects of 
digital change. For marginalized identities, engaging on and with digital media often means facing further 
marginalization [23].  

Reports describing the discrimination of marginalized identities in digital media by other users but also 
by the very policies of the respective digital media are on the rise.3 Consider for example restrictions on 
Facebook and Instagram concerning the kinds of bodies portrayed [24] [25]. Consider also rules 
requiring users to provide their name as given in their passport or actual photos on digital media, thereby 
putting LGBTQ+ users, for example, at risk of being involuntarily outed.4 Such regulations present 
obstacles to marginalized identities and thereby further contribute to marginalization. 

As mentioned, the presence of online hate speech that targets marginalized identities directly also fuels 
digital marginalization. Hate speech directed at trans people on social media, for example, is on the 
rise.5 Data recording acts of violence in the offline world show a dramatic increase in transphobic attacks 

 
3 For example, see: 

“Risks of Discrimination through the Use of Algorithsm”: https://www.antidiskriminierungsstelle.de/EN/homepage/_documents/ 
download_diskr_risiken_verwendung_von_algorithmen.pdf?__blob=publicationFile&v=1  
“Online racial discrimination: A growing problem for adolescents”: https://www.apa.org/science/about/psa/2015/12/online-
racial-discrimination 

4 See “Social Media Putting LGBT Communities at Risk: Facebook”: https://www.humanrightsfirst.org/blog/social-media-putting-lgbt-
communities-risk-facebook 

5 See a study on transphobia on social media here: https://www.brandwatch.com/reports/transphobia/ 
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and suggest a connection between online and offline transphobia. In England, Scotland, and Wales, 
acts of violence against trans people, for example, increased by 81% compared to the data collection 
period 2018-19 to 2016-17.6 

4 CHANGING ATTITUDES TOWARDS DIGITAL MEDIA IN THE MARGINS 
Experiences with digital marginalization contribute to fostering skeptical attitudes and a trust deficit 
towards digital change in marginalized communities. It is inevitable to consider the attitudes of 
marginalized groups when researching digital change in order to evaluate digital change as a whole and 
in order to be able to develop tools to deal with experiences of digital marginalization and the negative 
effects of digitalization in general. 

4.1 Example: attitudes of lgbtq+ people7 
In what follows, we will focus on the digital media experiences of lgbtq+ individuals in order to provide a 
more detailed analysis of the changing attitudes of marginalized communities towards digital change. 
We will portray example interviews, analyze if and how attitudes in the margins towards digital media 
change, what this change consists of, and how we can understand the changing attitudes within an 
ethical and educational framework. We will not provide an overarching analysis of the interviews 
conducted in this paper but, rather, focus on some examples and the specific questions we just 
mentioned. In general, the interviews show that lgbtq+ people tend to harbor skepticism towards digital 
change while also relying heavily on digital media and acknowledging the importance of digital and 
especially social media for their lives. Let us look at some examples: 

Rob, a 40-year-old gay cis man, speaks about the reproduction of hate and discrimination against lgbtq+ 
people in online spaces: „I think you are more easily exposed to rejection and hatred than 10 years ago. 
This is reflected in the messages I get on social media; it’s absurd to see that kind of hatred spelled out 
in written words.“ Rob compares his experiences on social media now with his experiences on social 
media ten years ago.  

He says he does not think that social behavior on social media has gotten better with increasing 
digitization; that is, he does not perceive a reduction of discrimination against lgbtq+ people in online 
spaces. Rather, he perceives the hate and discrimination happening to lgbtq+ people online now as 
more severe and more frequent than the hate and discrimination against lgbtq+ people online ten to 
fifteen years ago. „Back then it was at least people with faces who said they thought I sucked. I have 
quite a lot of trans friends, with whom I also talk about such things from time to time. There are different 
words being used when they are facing discrimination, but they are of the same quality. But that has 
now been shifted from the street to online spaces. That's how I feel about it. (…) It’s a shame because 
online spaces were often spaces where I could be who I am… and now I can neither do that online nor 
on the streets. (…) It's a shame that this room is being lost.“ Rob articulates his worry that the safety of 
online spaces for lgbtq+ people is decreasing because of the increase in online discrimination against 
lgbtq+ people. He is especially skeptical about the increase of anonymity and the lack of data protection 
that, he worries, is being used and instrumentalized for discriminating against marginalized people 
online. Other people we interviewed mentioned similar worries but also pointed to other issues they see 
with digital change.  

Neka, a 25-year-old trans and queer person, talks about connecting with other trans and queer people 
online. Neka told us that they registered on Instagram when they were about to move out from their 
parents’ place and that they slowly realized how important such online spaces are for connecting with 
people who are part of the same communities. Even though they acknowledge the importance for 
community-building, Neka also describes feeling a certain kind of distress with Instagram: „I’m very 
ambivalent about Instagram. It kind of annoys me. On a regular basis, I’m thinking about deleting it 
because it is kind of stressful, but it is also such a practical tool for exchanging information. You can 
learn a lot and you have access to so much information – also from queer people all over the world. 
Also, if a person gets attacked or has financial issues, the information spreads quickly in the online 
community – so you can ask the community for support or even money when something happens. (…) 
I think I'd miss a lot if I wasn't there. Like, I wouldn’t hear about things that are important to hear about. 
And also to share resources and responsibility.“ Neka finds themself in a dilemma: on the one hand, 
they describe being annoyed and stressed by social media, on the other hand they are not sure the 

 
6“Transgender hate crimes recorded by police go up 81%”: https://www.bbc.com/news/uk-48756370  
7 lgbtq+: lesbian, gay, trans, queer, + (other marginalized identities along sexual and gender identity spectra) 
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community they are part of would exist the way it does now without social media. Despite having some 
negative feelings about social media, and thereby about digital change, Neka sees a lot of opportunities 
for lgbtq+ people coming about with being digitally connected: they mention the exchange of information, 
news about things happening in the community, and they talk about social media as an important tool 
for being able to provide support to individuals in a marginalized community.  

Paula is a lesbian cis woman who talks about the issues surrounding digital change she sees internal 
to lgbtq+ communities. For example, she criticizes the high expectations lgbtq+ people on social media 
seem to have of each other: Paula describes expectations about being politically outspoken about your 
own and other marginalized group’s rights. Often, she says, the communities will consider it a problem 
if you do not use your social media account to post the current political content everyone posts about. 
„When I'm an active women's rights activist, everyone on social media expects me to know about 
everything remotely related to feminism. Unfortunately, I can't know everything, I have a limited brain 
capacity and a limited posting capacity and limited internet capacity. This also creates (…) a fear of 
expressing oneself, because whatever you say will be denounced within the next two hours anyway. 
That is something that everyone feels and that everyone seems disgusted by but also something in 
which everyone participates anyway. I think if I talked to friends about it privately, they would agree, but 
they still participate. And that's how it comes about. (…) So, people post stuff like that on Instagram (…) 
but who would dare to come to me in real life and throw these expectations at me?“ Here we can see 
how social media and the way they’re being used in marginalized communities create a pressure to 
conform to certain behavioral expectations within those communities. Paula describes perceiving a 
discrepancy between expectations about offline behavior and expectations about online behavior. 

The interviews portrayed here show a rather broad range of thoughts and concerns lgbtq+ individuals 
have regarding social media and thereby regarding digital change. There are concerns about 
harassment, about being criticized for using social media for the wrong purposes, and about becoming 
too dependent on social media. It becomes apparent that all interviewed participants harbor skeptical 
attitudes towards digital change, particularly towards how social media and its usage has developed.  

5 ETHICAL IMPLICATIONS: THE NECESSITY TO INCREASE DIGITAL LITERACY 
Questions about the normative evaluation of digital change focusing on marginalized identities and their 
opportunities and risks in and through digital change are ethically relevant. The results of our project will 
support professional media educators in gaining an argumentatively balanced view on media and digital 
change [26]. Furthermore, the project's pedagogical goal is to develop practical tools that help to come 
to an ethically sound assessment of digital offerings on an individual and non-professional level, beyond 
schools and for all age groups [27]. 

What are the conclusions that can be drawn from the exemplary interviews presented here? Digital 
communication is also experienced ambivalently in other marginalized groups [28] [29]. Attacks, insults, 
and overreactions to marginalized people and people with a different way of life, opinion, or group 
affiliation are widely represented. The willingness to take responsibility for one's own communication 
decreases in the context of increasingly anonymized digital communication [30]. However, the particular 
marginalizations of our interviewees feeds into their perception of social media and of digital change. 
Digital experiences, thus, seem inseparable from social identities and marginalizations. 

It is also noticeable that our interviewees have high hopes for digital communication - in some cases, 
more than previous experiences would justify. The "trust surplus" -"there is a mismatch between the 
quality of the digital experience and environment and the users' levels of tolerance for friction" [31] - is 
fed by negative non-digital communication and the explicit recognition of the potential of digital 
communication [32]. In particular, our interviewee "Neka" is a good example of this experience-driven 
optimism. These high hopes, however, also facilitate disappointment: it seems that digital media are 
perceived to be an inevitable tool for marginalized communities to connect but they often disappoint 
because of their inability to provide protection from harassment or intra-community issues. 

A key element to address the issue of protection from harassment and also to address further concerns 
surrounding data protection and online behavior is to increase digital literacy. This can and should be 
approached in public education, for example at schools. 

The media skepticism that teachers in Germany in particular harbor [33] might be approached through 
positive experiences in pedagogical settings such as the classroom. Such an approach must be 
integrated into a pedagogical effort to reduce marginalization. Media education work to build digital trust 
can be subsumed under the goal of inclusive and media-friendly teaching [34]. There are two normative 
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demands that are associated with this. Both are to be addressed above all at schools and specifically 
through the teaching staff. First, teachers need to become more familiar with technical mediatization 
[35]. Digital communication, especially when it goes beyond receptive media use, must be accompanied 
pedagogically to understand the social consequences of digitalization. Second, teachers must represent 
ethical positions independent of their specific subjects and apply them to practical issues; in this case 
to digital communication. There are different concepts that integrate technical and pedagogical or 
technical, pedagogical, and media aspects in teaching [36] [37].But equipping teachers with an 
awareness to diversity and inclusion additionally requires a normative orientation mediated by 
arguments [38]. Thus, technical skills, pedagogical skills, and individual attitudes need to be supported 
by normative ethics that enable teachers to identify problem areas of digital media use and communicate 
them through argument [34]. To this end, reference should be made here to another current model as a 
foil for integrating technical, pedagogical, media, and ethical aspects in classroom work on digitalization 
and marginalization. The Erasmus+ funded project Developing Student Teachers' Digital Competence 
DICTE (https://dicte.oslomet.no/) has pointed out that the conceptual basis for a common understanding 
of digital media use is far from being in place among educational authorities. McGarr and McDonagh, 
therefore, aim to provide teachers with a very condensed orientation, particularly in terms of their 
competencies and students' competencies in the areas of technology (T), pedagogy (P), attitudes (A), 
and especially ethics (E). The PEAT model [39] explicitly focuses on the normative consequences of 
digital development at the micro-level of professionalized actors. In the final phase of our project, we 
are increasingly focused on such inclusive models of ethical digital competence. Therefore, it will be 
important in the further process of the project to develop ethically oriented materials for teaching based 
on our interview results and oriented to the PEAT model, which promote a digitally based treatment of 
inclusive communication in the classroom [26]. 
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Abstract 
The state-funded project RoboPraX is coming to an end in February 2022 and this paper presents the 
results of the four year project in which a STEM workshop with humanoid robots for middle and high 
school children represents the focal point. For the evaluation of the workshop a mainly qualitative 
triangularly approach was used with student questionnaires, participatory observations as well as 
reflections of the workshop instructors. The research project aims at promoting STEM education in 
schools, especially as computer science is not part of the core curriculum in most German federal states. 
A basic understanding of programming principles is considered to be a fundamental skill relevant for 
future employment which should be part of the standard school curriculum. Furthermore, the Robotikum 
employs edutainment and project-based learning for a practical as well as knowledge-based entry into 
the field of robotics and artificial intelligence, demystifying both fields in the process.   

After a short description of the workshop concept, a project outline with the developed material and 
concepts as well as the evaluation scheme with the developed questionnaires and the conducted 
pretests will be followed by an analysis of the results of the collected data, limitations of the surveys and 
a data comparison. The evaluation efforts span three aspects: quality assurance of the created 
workshop and supportive materials, attitude test (incl. possible changes tracked via a panel survey) and 
a competency test (e.g. short formative evaluation of learning outcomes). The paper concludes with an 
outlook that contained further projects and the sustainability efforts of the project team. 

Keywords: STEM education, educational robotics, NAO robots, MOOCs, inverted learning, qualitative 
research, competency tasks, attitude tests, sustainability.  

1 INTRODUCTION 
The Robotikum is a three-day workshop introducing students from 5th to 13th grade to block programming 
and humanoid robots [1]. The workshop aims at the demystification of the topic humanoid robots. The 
promotion of STEM education lies at the core of this project including the furthering of computational, 
structural and logical thinking [2]. The practical tasks are designed to help students to develop their 
problem-solving skills further. Another goal of this project was to promote females in STEM-fields. A first 
step towards this goal was introducing female students to programming. The Robotikum offers an easy 
entry point and first experience especially for initially less interested parties. Additionally, the project 
team strived at showing female role models (in form of workshop instructors) to further acceptance of 
women in STEM. Therefore, a greater part of the workshop instructor positions was offered to female 
university students 

The project was assigned a classroom in a school in Marburg. This room can be freely accessed by the 
project team and is open for other schools as well. Interested parties can contact the project team and 
make an appointment for a Robotikum workshop. The room can accommodate up to 18 students with 
four NAO robots and 12 available laptops. Students can additionally bring their own device and work 
with their personal laptops. However, participants mostly work in small groups so that there is no 
necessity for individual laptops. Collaboration is a key value of this practical approach to learning (i.e. 
learning-by-doing). Participants are provided with a textbook and a workbook during the in-class 
sessions. Prior to that, they are introduced to the topic in general and the NAO-robots with their software 
Choregraphe specifically via a preparatory online course called RoboBase. This course is designed as 
a MOOC (Massive Open Online Course) and available as OER (Open Educational Resources), as any 
provided material of this project. During the workshop, students model dialogs for human-robot-
interaction, make use of sensors as well as actuators like tactile sensors or vision recognition, develop 
movements and integrate locomotion in their robot applications. Their learning process concludes in a 
final project which combines their acquired new knowledge and competencies. 
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The project started with a first exploratory installment with a pilot group end of 2017. The positive 
feedback of this test group resulted in a pilot phase in 2018 and the design of a research project. A year 
later, the research project called RoboPraX received public funding from the German Federal Ministry 
of Education and Research (BMBF) for 3 years. The first year was dedicated to refining the workshop 
concept and to (further) develop the educational resources (handbook, workbook, MOOC etc.) while still 
giving workshops and testing the material in real educational settings. Simultaneously, the necessary 
research basis was developed. The start of the systematic data collection fell roughly together with the 
start of the Covid-19 pandemic, disrupting the project massively and leading to the development and 
creation of additional concepts1 and OER2. 

2 METHODOLOGY  
The research project RoboPraX started off with the hypothesis that the workshop Robotikum as an 
intervention [4] in school would support the aforementioned project goals: demystification of (humanoid) 
robots, promotion of STEM education, furthering computational / structural / logical thinking, boosting 
problem-solving skills and promoting females in STEM. The aim of the research scheme was to test this 
hypothesis in real life classroom settings. As this is action based research, the target group for the 
workshop also comprises the possible informants (school children ranging from 5th grade to 13th grade 
(A-Levels), all educational backgrounds, including for vocationally focused school branches). According 
to the study design, all willing participants from this group were to be included. Additional target groups 
were added to cover most stakeholders of the educational process namely teachers, school 
administration and political representatives. The research scheme is based on a mixed methods 
approach but mainly rooted in qualitative research. A key aspect of the research scheme is triangulation 
[3]. The research team aims at analyzing the subject matter in depth taking into account different 
perspectives to gain a multi-facetted insight into the research topic. The research scheme contains three 
forms of triangulation: data, method and investigator. 

While the participating students are solely questioned via three online surveys, teachers, school 
principals, pedagogical directors and political representatives (stakeholders) are interviewed using semi-
structured questionnaires. The workshop instructors write reflections after each workshop. Additionally 
to the reflections of the workshop instructors, a project researcher conducted a participatory observation 
in each Robotikum. The reflections of student workshop instructors and the participatory observations 
were both based on a semi-structured observation sheet. Their analysis is inspired by grounded theory 
[5], aiming at a sprint like approach to ensure continuous quality improvements throughout the project. 
The analysis process leans on Mayring’s qualitative content analysis [6], mostly categories are 
developed inductively, however, due to the semi-structured reflection/observation sheet, some initial 
categories are also applied deductively. 

Changes of the workshop, be it content, structure, format or didactic/pedagogical methods are 
implemented on a regular basis and reevaluated immediately. The evaluation tools are for the qualitative 
data MAXQDA and for the more quantitative data Excel. 

The students’ online questionnaires are designed as a panel study conducted at three significant points 
in the learning process at different points in time of the workshop. The first questionnaire takes place 
prior to participation in the online preparatory course RoboBase (MOOC) – here referenced as “VM”3. 
At this stage, students have generally no or very little knowledge about (humanoid) robots and have 
probably never seen one in real life. After they have finished this first survey, they are introduced to 
humanoid robots and block-based programming through the afore-mentioned online course RoboBase. 
Subsequently, they take part in the Robotikum, the in-person workshop. At the beginning of their first 
workshop day, they are asked to answer the second questionnaire – here referenced as “BR”4. The 
participants should have worked through the MOOC and be familiar with humanoid robots in general 
and NAO-type robots specifically. They have seen the Choregraphe interface and were introduced to 
how to program such a robot with a block-based programming language. The last questionnaire takes 
place at the end of the last workshop day – here referenced as “NR”5. Students now have completed 
the MOOC RoboBase and the Robotikum workshop, programming the NAO robots themselves.  

 
1 See our ICERI 21 paper “The virtual Robotikum – Two approaches to practical programming with humanoid NAO robots during the 

pandemic”. 
2 See our project website for our available OER: https://www.roboprax.de/material 
3 VM = Vor dem MOOC (German translates to: prior to MOOC) 
4 BR = Bevor dem Robotikum (prior to the Robotikum) 
5 NR = Nach dem Robotikum (after the Robotikum) 
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The questionnaires focus on the different aspects: attitude towards robots, competencies (among others 
in block programming, computational thinking, problem solving) and quality assurance. While the first 
survey contains hardly any competency aspects and focuses mainly on attitude, the second 
questionnaire adds aspects of quality assurance and some knowledge based questions concerning the 
MOOC6. The final evaluation sums up all three research interests, covering students’ interest in STEM, 
their attitude towards robots, IT and technology. Through comparison of attitude results from the different 
stages during the intervention, the research team wanted to deduce possible changes in attitude and 
establish the (degree of) increase in competency.  

As the questionnaires were designed as a panel study, participants were asked to create a personal 
code to pseudonymize their data. The goal was to make on the one hand their contributions to the study 
comparable and on the other hand changes in opinion, attitude and competencies traceable. This 
approach allows for an analysis of individual students as well as entire student groups over time or at 
specific points. To be able to identify questionnaires as belonging to the same individual without 
compromising the anonymity of the participants, students created this unique code in each questionnaire 
as follows: 

- First and last letter of the first name of your mother. (Ex.: Kate) 
- First and last letter of the first name of your father. (Ex.: John) 
- First and last letter of your name. (Ex.: Ben) 
- Day of your date of birth. (Ex.: 12.07.2005) 
- Resulting Bio-Code: KEJNBN12 

This code should have been identical in all of the three surveys and would have enabled the research 
team to assign the data sets. Unfortunately, this procedure did not work all that well with the participating 
students. For some of the students, creating the code proved to be difficult, resulting in inconsistencies 
and incorrect, meaning varying, codes in the three questionnaires. A number of students neglected to 
create any code at all. As a consequence, only very few people are identifiable throughout all 
questionnaires, denying the panel analysis aspect of this research project almost completely. 

2.1 Limitations 
As mentioned before, this research project was severely hindered by the pandemic and therefore cannot 
display the full range of schools, grades and gender in the dimension known to the project team from 
the pilot phase [7]. Furthermore, the data collection phase is not yet completed so that the results here 
only present an interim stage. The interview process with teachers and further stakeholders is currently 
in full swing and results can only be expected early 2022. Aspects of quality assurance are not focused 
on in this paper and only mentioned when relevant for students’ learning progress. Female students 
hardly took part at this stage of the study but we expect a change with additional planned Robotika for 
fall this year (2021). In the present case, the reason for the lack of female participants cannot be 
assigned to the workshop topic of STEM and computer science but is rather a side-product of the 
participating vocational oriented school and more specifically the courses that registered (wood, metal 
and electronics focus), which are still male dominated in Germany.  

2.2 Quantitative Data Analysis via SoSci Survey and Excel  
For the questionnaires, the online tool SoSci Survey was used for several reasons. Online because it is 
more flexible and easier to conduct compared to paper questionnaires. SoSci Survey was chosen as on 
the one hand it conforms to European / German privacy laws and on the other hand as it is for free for 
universities7. The data can afterwards be downloaded, imported and analyzed using software like MS 
Excel or SPSS. For the purposes of the project, Excel was chosen as it is easy to handle, powerful 
enough to look at the data from the questionnaires in more detail (especially when using PivotTables) 
and does not cause additional costs. The default Excel functionalities were extended through the MS 
Excel add-in “Power Query”8 that allows an easy transformation, cleansing (all lowercase, strip 
whitespaces, etc.) and combination of data. The data was analyzed according to the prior set up clusters 

 
6 The second questionnaire thus has an emphasis on quality assurance and will therefore not be discussed here in detail for quality 

assurance aspects of the workshop are not central for this paper. 
7 There are specific conditions that have to be met for a research project to be free of charge, see the SoSci Survey for more details 

(https://www.soscisurvey.de/de/pricing). 
8 https://www.microsoft.com/en-us/download/details.aspx?id=39379&CorrelationId=f3a3be0e-4093-4bc5-857b-26756680941a 
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of attitude, competencies and quality assurance. There are several questions with dependencies to or 
effects on other questions where PivotTables help to more easily find and draw conclusions about 
possible correlations. For the evaluation the three questionnaires are analyzed in their entirety and the 
results also compared to one another or between all three when possible.  

Participants of the questionnaire were excluded from the data if they did not take a look at every page 
of the questionnaire. This led to ten participants being excluded in the VM-questionnaire, two in the BR- 
one and none in the NR one. The reasons for different exclusion rates among the three questionnaires 
are quite obvious. The first one is conducted in school or at home, in some cases students did not 
receive the link or simply did not complete the survey. The second and third questionnaire are both 
conducted live in-class during the workshop, hence participants have supervisors who take care that 
the questionnaires are completed. The two participants who had to be excluded in the BR-questionnaire 
showed up too late and/or there was not enough time for them to complete the survey. The subsets 
consist only of students who can be clearly identified in two or respectively all three questionnaires. 

2.3 Qualitative Data Analysis via MAXQDA  
The analysis process for the reflections and observations of the workshop instructors and observatory 
participations was based on the qualitative content analysis of 25 reflection and observation sheets9. It 
resulted in a code system with seven main codes (or categories10): robots, issues, students, structure, 
frame, feedback and remarks. Most of these meta level codes was based on the deductive category 
application as these codes were derived from the structure of the observation and reflection sheet. 
Additionally, subcodes were developed inductively during the analysis process, resulting in the following 
code system:  

- robots   
- issues 

o motivation 
o robots / Choregraphe (virtual robot | animation mode | crash | autonomous life | overheated 

motors | connection) 
o Further technology related aspects (laptops | WiFi) 

- students 
o team work / collaboration (pos | neg | peer learning)  
o study group (pos | neg)  
o prior knowledge (pos | neg)  
o conduct (pos | neg)  
o motivation (pos | neg) 

- structure  
o pos | neg | content | breaks 

- frame 
- feedback  

o teachers (pos | neg | suggested improvements)  
o students (pos | neg | suggested improvements | questions) 

- remarks 
o teachers | students | instructors  
o worked well (group | time management | suggested improvements) 

3 RESULTS 
This section will present the most important results from the online student questionnaires as well as the 
results from the reflection and observation sheets of the workshop instructors and observatory 

 
9 16 reflections of three workshop instructors, 9 observatory participations of 3 researchers 
10 As the analysis was done using MAXQDA, the terms code and category will be used synonymously.  
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participations in a summarized form with respect to the above outlined project goals and research 
questions, starting with an overview of the demographic background of participants. 

3.1 Demographic Background 
Due to the Covid-19 pandemic, the research efforts were disrupted. For half of the project time, just when 
the project team started the data collection process, no workshops could be conducted. This has severely 
impacted the here presented results. Prior to the pandemic – during the pilot and testing phase, groups 
from many different schools and grades participated in the Robotikum. However during the data collection 
process presented here, the participants came exclusively from one of our host schools, which has a focus 
in vocational training. Furthermore, hardly any females11 participated and the average age was exclusively 
around seventeen (grades 10 or 11).  

3.2 Students‘ Background Knowledge 
To identify students’ background knowledge of robots in general and humanoid robots specifically, they 
were asked which robots they already knew. The answer pallet showed that they were familiar with robots 
form the domestic sphere and additionally had been confronted with humanoid robots such as Sophia or 
Pepper though media. The following table 1 shows the top 5 answers students gave. Each student could 
give three answers. The answers were cleansed, meaning all answers were converted to lower-case, 
typos and spelling mistakes were corrected. In a second step the cleansed answers were clustered by 
means of combining synonym, e.g. robot vacuum cleaner, vacuum cleaning robot, robot vacuum. 

Table 1. Top 5 robots known to students 

Students‘ answers Count 
vacuum robot (Staubsaugroboter) 18 
robotic lawnmower (Rasenmähroboter) 14 
humanoid robot (humanoider Roboter) 11 
pool cleaning robot  (Poolreinigerroboter) 4 
robotic dog (Roboterhund) 2 

Another question concerned the Artificial Intelligence (AI) students are familiar with. The following table 2 
shows the top 10 answers of the 25 informants (three possible answers per informant). Here again, 
students’ answers were cleansed and clustered as described above. Amazon’s Alexa and Apple’s Siri are 
the most well-known examples of AI for students. However, the third most often named “AI” were vacuum 
cleaners which usually do not include any AI even though they could. This together with other answers 
show that students are not really sure what comprised an AI and get confused in some cases. The answers 
to both question stress the importance of clarification and demystification of the topic robots and AI and 
support this goal set by the project RoboPraX. 

Table 2. Top 10 AI known to students 

Students‘ answers Count 
alexa 9 
siri 8 
vacuum cleaner (Staubsauger) 6 
lawn mower (Rasenmäher) 3 
bots in videogames (Bots in videospielen) 2 
computer 2 
cortana 2 
Facial recognition (gesichtserkennung) 2 
google 2 
google home 2 

 
11 Count of female participants in the three questionnaires: VM 0, BR 1, NR 2. 

5298



 

 

3.3 Technical Issues 
The main aspects here covered issues with the robots and the software Choregraphe. Most often, the 
connection between laptop and robot was the root for problems, as it was often lost and could not be 
reestablished. Additionally, at an early stage of the project, the team was not aware, that constantly 
connecting robots with different laptops would result in errors. After this cause was identified, the 
structure was changed and each robot was assigned to a specific laptop for the duration of a workshop 
day. A laptop rotation system was put in place, so that time with the robot could be allocated to each 
group of students equally12.  

As the students often preferred to work on movements in their project work, the robots exhibited frequent 
overheating of specific motors of their extremities (depending on the chosen movements). Here a quick 
fix was not an option, however, the team implemented a standby/turn-off routine, meaning the robots 
were frequently (during breaks and while non-movement related programming took place) either turned 
off or send into standby mode. This measure helped ease the issue even though it could not be solved 
completely.  

Apart from the robot and software specific issues, there were additional complaints about the laptops 
and the WiFi. These are installment specific and not general problems. The reason being that the project 
laptops are older models which crash down every now and then. The WiFi issue is location related. 
German schools often have infrastructural deficits when it comes to digitalization. The host school does 
not have a reliable WiFi connection and does not offer sufficient access per router to cover the school 
needs. 

The described issues had sometimes the side effect that students’ motivation dropped when they 
encountered issues frequently. However, it should be noted, that students also showed great patience 
in many cases and focused on problem-solving, keeping their motivation high. 

3.4 Students’ Learning Behavior & Classroom Conduct 
As mentioned before, due to the pandemic, there were strong restrictions on schools, limiting the project 
significantly. Therefore, the participant pool is in some respect quite homogenous, all students came 
from one school, which focuses on vocational training. Most of the participants in our study had only 
achieved the lowest German school diploma13 and were working towards the next higher diploma, doing 
a specialized program with a vocational focus such as metal or wood work, electronics or such. Many 
of the students had a migration background and some showed greater difficulty with the German and 
English language. This put them at a disadvantage as the software uses an English interface and the 
handbook and workbook are in German language. Observers remarked frequently on students 
difficulties with understanding and following tasks based on textual information. Here, the mentioned 
language issues came into place. As a consequence, it was decided that the instructors should explain 
the tasks in more detail and talk them through with the students before they started working on them in 
groups, thereby ensuring that the students could grasp the meaning of the textual information. 
Additionally to these language issues, a rather high number of students showed difficulties when it came 
to prolonged concentration phases, autonomous and continuous work on projects. These participants 
needed consistent guidance, support and encouragement. What is more, they lacked persistence and 
were easily frustrated when problems arose. 

However, accompanying teachers remarked on students’ behavior and were surprised about their 
positive work ethic during the workshop and about the results of students’ programming efforts. They 
explicitly mentioned that students were more punctual and reliant, more involved and more active during 
the workshop than in general classes. As these students already acquired their first school diploma and 
are no longer of compulsory school age, attending classes is, to most extent, voluntary. 

The workshop is predominantly based on collaborative group work. Students form small teams of two 
to five people and program predefined tasks as well as freely created project ideas. The collaboration 
worked well in most cases, but it should be noted that in groups where the skill level varied greatly, some 
students dominated others. This led to individual team members taking themselves out of the 
collaboration and either working alone or only passively observing thereby no longer being an actively 
contributing member. The instructors tried to intervene in these cases with varying success. The issues 
during group work phases were in some rare cases rather based on underlying social issues such as a 
 
12 Groups saved their programs on a USB-drive and relocated to a laptop-robot combination, where they could further develop their 

program or test it directly on the NAO-robot. 
13 Hauptschulabschluss (major school diploma) 
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brewing conflict between individuals (for example girlfriend worked with other boy, disliking of team 
partner etc.) as well as group issues (for instance splitting in racial groups) and general behavioral issues 
such as disrespecting other ethnicities and the other sex.    

Nonetheless it should be noted that aside from the here described rather negative behavioral aspects, 
groups also showed great peer learning. Faster learners supported their peers and filled the role of 
tutors during the workshop, sharing their experience and newly developed expertise after successfully 
completing the tasks. This frequently occurring support structure was reinforced by the instructors, as 
one of the goals of the Robotikum is the development and deepening of problem solving strategies. 
Additionally, this helped with the quite heterogeneous groups, heterogeneous in terms of background 
knowledge, comprehension skills and working speed. Moreover, students often did not feel comfortable 
to share their comprehension problems with instructors on their own. Peer learning and unofficial peer 
tutors have shown great assistance here as well. 

While the majority of students’ social conduct was rather questionable including a lack of respect and a 
laissez-faire attitude when it comes to rules and regulations, they mainly showed great interest in the 
workshop content and the group’s learning behavior improved constantly. The students showed in parts 
great creativity, improved problem solving skills as well as independent thinking and self-regulated 
programming work. Their motivation level varied greatly, with one part being enthusiastic, happy and 
enjoying themselves as well as the new learning experience while the other part was overwhelmed and 
frustrated up to a total unwillingness to even try. The here described great differences appeared within 
individual workshops as well as between different ones. 

3.5 Students’ Competency Gain & Self-Assessment  
Students were quite interested in the abilities of the humanoid NAO robots. Especially movement caught 
their attention, be it either pre-programmed animations or their self-programmed motion sequences. The 
final online questionnaire contained a competency test. Here students achieved an average of correct 
answers in the Choregraphe competencies part of approximately 53 %. Figure 1 compares students’ 
self-assessment of their knowledge of block programming with the percentage of their right answers.   

 
Figure 1. Comparison of self-assessment and test results. 

The comparison shows some discrepancies between students displayed practical knowledge and their 
self-perceived competency in the field. It could be assumed that deeper understanding of the subject 
matter leads to a more conservative estimation of personal abilities while a lack in understanding may 
result in overestimating oneself. However, these are merely interpretations and other, for instance social 
reasons could be the underlying factor here. More research would be needed to confirm this 
interpretative assessment. What can be said is that students left the Robotikum feeling rather capable 
in the field of block programming (Figure 2) and computational thinking (Figure 3). Here we can identify 
a clear change from their self-assessment prior to participating in the workshop. 
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Figure 2. Self-assessement of block programming skills. 

 
Figure 3. Self-assessment of computational thinking skills. 

3.6 Student Feedback & Attitude towards Robots 
What was common to all workshops was the predominant positive feedback students gave at the end 
of each Robotikum. They appreciated the experience and were impressed by their own progress. The 
practical application of their programming directly onto the robot was most often favorably remarked on, 
while more theoretical aspects were mostly frowned upon. They enjoyed the freedom they experienced 
in the workshop to define their own learning path immensely and were surprised how easy it was to 
achieve first positive results. Students were proud of their robot applications and happily showed them 
to the whole group. Some even remarked that they are now motivated to pursue computer sciences or 
at least interested in knowing more about it. 

The online questionnaires contained the question “Could the Robotikum awaken your interest in 
computer science / programming?” to which only three out of 31 informants negatively answered. The 
majority (14 students) was at least a little more interested while 13 students answered positively with 
strongly and very strongly (one student chose not to answer).  

The aspects that were the most complicated and elicited some negative or less enthusiastic feedback 
were related to either technical issues or dialog modelling. Here students exhibited the most 
comprehension problems as this part delved into textual programming logic and structure with loops, 
conditions, variables and so forth. 

The remarks and comments students gave in respect to the robots showed that the social aspect of the 
robot was working favorably. Students engaged with the robots, wondering whether robots could 
recognize each other (“What can robots do? Can they recognize each other?”), worrying about them 
standing during the entire workshop (“That dude is standing the whole time.”), being surprised by their 
abilities and their weight and feeling observed by the robots (“Is it just me or is that robot watching me 
all the time”). Students remarked that they enjoyed the workshop and had a lot of fun. In the 
questionnaires 28 out of 31 (90 %) answered they liked the Robotikum much or very much. 
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Figure 4. Results of satisfaction inquiry. 

Students’ reasons for a more unfavorable14 vote were more personal, e.g. they disliked the instructor, 
or rooted in their lack of interest in robots and their preference of metal technology and mechanical 
engineering. Another comment was that the workshop was not that interesting but better than school. 

The positive remarks dominated with 28 statements. Fifteen students stated that they had fun, naming 
various things they will remember such as block-based programming, robots and specific features like 
face recognition. Three participants liked the robots and enjoyed block-based programming, while two 
others appreciated the difference to regular classes, judging the Robotikum to be better. Additionally, 
three informants stated that they had learnt a lot. The workshop instructors received an average grade 
of 1.58 on a scale from one to six, with one signifying the highest / best grade. The majority, 23 of 31 
students, said that their expectations were met, which might have supported their favorable judgment of 
the overall workshop. Only two negated this question and six answered with partly met. Asked whether 
they enjoyed working with the robots, almost every student who answered this survey replied that they 
had a good time and enjoyed working with the robots (Yes: 30 out of 31 / No: 1 out of 31). 

In all three questionnaires students were asked to rate robots on a scale from zero to 100 in reference 
to the following three antonym pairs, e.g. unfriendly – friendly, useless – useful, uncanny – likable. Zero 
marking the negative semantic space and 100 the positive one. Students’ attitude towards robots was 
already rather positive from the onset on. Working through the MOOC had next to no effect on students’ 
attitude with only neglectable change for all three adjective ratings (only one point up or down). 
Nevertheless, after participation in the Robotikum workshop, students raised their rating for the quality 
friendly (plus twelve points) and likable (plus eight points). It seems exposure to the real life robot 
supported and reinforced their positive attitude. The slight drop in usefulness (minus two point) might 
be related to the technical issues experienced during the workshop. However, it could also be related to 
the demystification-process. Working with an actual humanoid robot also uncovered the significant 
differences between media created image and actual capabilities (at least of more affordable robot 
options). 

 
Figure 5. Attitude rating concerning robots. 

 
14 Only three negative remarks were given. 
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4 CONCLUSION 
Coming back to our initial question stated in the title “Are humanoid robots a useful tool for the promotion 
of computer sciences?”, we can safely say that our here presented interim results point towards a 
positive answer with some limitations. Students left the Robotikum feeling quite confident, happy and 
proud of their achievements. Their positive attitude towards robots has increased and they gave the 
workshop, its instructors and the practical work with the robots a favorable feedback. This result is in 
itself rather remarkable considering the described difficult onset with participants of lower educational 
background, in parts with major language difficulties in German and English. A greater part of the 
students exhibited concentration difficulties and an unproductive learning behavior, making it difficult to 
acquire new skills. Their already set vocational ideas might also have had an effect on the results and 
their willingness to open up to new topics and fields.  

The project objective of demystification of the fields of robotics and AI could only be reached partially as 
they on the one hand developed a more realistic view of robot capabilities, however, their self-
assessment of their own newly acquired skills did not always match the results of the competency test. 
This hints towards a lack of understanding of the subject matter. The promotion of females in STEM 
could not be achieved as in this due to the pandemic limited participant group, hardly any females 
participated. 

Whereas the technical issues described here, together with the rather high financial investment for 
acquisition and maintenance of the robots plus the lack of development as well as updates provided by 
the manufacturer represent an obstacle to be considered. The didactic concept behind the project 
proved fruitful. Students showed high supportive behavior towards each other, resulting in great peer 
learning instances with faster learners helping other to achieve their project goals. Additionally, the 
learning-by-doing approach was highly accepted and even demanded by the students. While the input 
phases were considered less interesting, the practical aspects of the workshop with direct application of 
theoretical knowledge were highly preferred by the students. 
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Abstract 
The school-to-work transition of young people is fraught with many obstacles and challenges. The way 
students perceive their future employability and chances in the labour market can influence their 
decision on when and how to enter the labour market. As other authors noted, youth self-perceived 
employability is associated with their own perceived abilities or preparedness and evaluation of labour 
market contexts. This paper examines the individual and contextual factors that can affect self-perceived 
employability. This paper employs a categorical method in analysing data from several European 
countries from the FES Youth Study Southeast Europe 2018/19, focusing on factors that can affect 
students' expectations of finding employment after finishing their studies. The results reveal that the 
socio-economic characteristics and national contextual variables influence the students’ self-confidence 
in finding a job after graduating. Moreover, the findings of this study contribute to a better understanding 
of the transition process from school to work in emerging economies. 

Keywords: youth, school-to-work transition, perceived employability, labour market. 

1 INTRODUCTION 
Young people face many challenges and obstacles in the process of transition from school to work. The 
transition process from school to work starts before entering the labour market. Even before finishing 
school, young people make plans regarding their future, as well as estimates regarding their chances in 
the labour market. Choice of the study field, graduation, participation in volunteer programs, and 
internship opportunities are all steps taken to increase employment opportunities. The way students 
perceive their future employability and chances in the labour market can influence their decision about 
continuing education or entering the labour market. In the present day, many young persons are 
delaying their graduation from education and transition from school to work because of the uncertainties 
in the labour market [1]. 

The transition from school to work in emerging economies is different in many features from the school 
to work transition in developed economies. One feature is the age at which young people enter the 
labour market for the first time. The age at which young people enter the labour market in emerging 
economies is much lower than the age of young people that enter the labour market in developed 
economies [2]. Another distinctiveness of the transition from school to work for young people in emerging 
economies is the high emigration rate for education and work (both internal and external) [1]. Other 
features of the school to work transition in emerging economies include high unemployment rates, high 
participation in education and few quality jobs for young people [1]. 

2 LITERATURE REVIEW 
The theory of human capital proposed by Becker [3] is one of the theories considered by many 
researchers before studying self-perceived employability. According to this theory, investing in 
education and skills development (for example, through on-the-job training, training programs, and other 
work experiences) influences access to the labour market and results in the labour market. Researchers 
who have used the human capital theory to investigate self-perceived employability have shown that 
people with a higher level of education have a better opinion regarding their chances in the labour market 
than people with lower education [4], [5], [6]. Therefore, education level can be a pivotal factor in youth's 
self-perceived chances of employability. 

Other researchers studied self-perceived employability using career development/construction theory 
[5], [6] and social cognitive theory [9], [10]. Career construction theory assumes that young individuals 
formulate plans and strategies to adapt to unforeseen labour market situations through adaptive 
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behaviours called adaptation resources. These resources function as "self-regulation strategies" or as 
assets in the occupational roles through which young individuals build their careers and life plans [7]. In 
social cognitive theory, the concept of career resilience plays an important role. Career resilience is 
closely related to the concept of perceived labour market competition, which influences the way that 
young individuals perceive their success in the labour market [9]. 

Other authors [11] used the model proposed by Holmes [12], who argues that employability can be 
conceptualized through the lens of three types of theoretical approaches, related to possession, position, 
and process. Possession refers to various forms of human capital such as competencies, knowledge, 
and skills that a person may have and which influence employability [11]. The position can be described 
as the socio-economic situation of a young individual in close connection with his/her social background 
[11]. So, it could be connected with the socio-economic status of the family. Process refers to the way 
young people manage their careers through exploration, relevant work experiences, guidance, 
networking, and other strategies [11]. 

Many authors, in general, define self-perceived employability as a personal evaluation regarding the 
chance of employment or re-employment in the labour market. Some authors define perceived 
employability as “an individual’s subjective evaluation of the possibility of finding a job that is similar to 
the one currently held or a new occupation in the external labour market” [13], [5]. 

Regarding the factors that influence perceived employability, some authors differentiate between 
personal factors and contextual factors [10] [14]. According to these authors, personal factors include 
internal features and other factors related to the personal environment in which young people live, as 
well as their background. There are included in this category competencies and skills, academic 
performances, social contacts, self-confidence, and other personal factors [10]. Contextual factors 
include two types of factors. On the one hand, according to the authors, they include aspects related to 
the educational institution to which young people are enrolled (such as teacher support, internship 
programs coordinated by the institution, courses/lessons on applying for a job). On the other hand, they 
discuss aspects related to the structure, conditions, characteristics and situation of the labour market 
(matching of education with the requirements on the labour market) [10].   

Academic performances represent one of the factors observed in the literature as being associated with 
perceived employability. For example, the study by Qenani, MacDougall, and Sexton [15] showed that 
students with a higher GPA are more likely to be confident about their future employability. Similarly, 
other researchers [16] who analysed the perceptions of employability of graduates from workforce 
education and development programs showed that academic performance is positively associated with 
positive perceptions of employability, students with a lower GPA being more likely to be pessimistic 
about their employability.  

Work experience is another factor that literature indicates as significant in predicting self-perceived 
employability.  An individual can gain work experience either through education that can have a practical 
component or through different types of internships or volunteer programs. Research showed that 
individuals who have some kind of work experience are more likely to have more confidence about their 
employability than individuals who do not have work experience [16].  

The social capital in terms of personal network and social background of a young individual can be 
important in accessing employment opportunities. Some researchers showed that personal 
circumstances in terms of social networks and access to capital are positively related to self-perceived 
employability [14]. Moreover, other authors showed that networking in terms of relational resources is 
crucial in predicting employability among university students [11].  

Contextual factors may have an influence on self-perceived employability among young individuals. 
Studies suggest that labour market conditions, as well as perceptions and knowledge about the labour 
market conditions, might influence self-perceived employability [10]. As some authors argued, besides 
the individual factor, objective structural factors such as opportunities available in the labour market are 
relevant in predicting self-perceived employability [4]. Others have shown that perception of the labour 
market opportunities positively influences the perceptions of employability among young people and is 
the strongest predictor in explaining self-perceived employability [14]. 

Other studies pointed to the effect of the socio-demographic variables (such as gender, age, financial 
situation, etc.) on self-perceived employability. For instance, there are papers showing that female 
students are more likely to be more optimistic regarding their chances in the labour market than male 
students [15]. In contrast, other papers showed that female students are more likely than male students 
to be pessimistic about their employability [16]. Regarding the age of individuals, some researches 
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showed that age is negatively associated with employability among different age groups [4]. But it might 
not be the case for the group of young people, another study showing that age is not significant in 
explaining self-perceived employability [16]. Moreover, among young individuals, the family’s financial 
situation can be another socio-demographic predictor for self-perceived employability. One study from 
Spain evidenced that students from families with lower incomes are more likely to be pessimistic about 
their employability [17].   

Although studies among young people have been conducted in recent years on the factors that influence 
perception, research among young people in Southeast Europe is somewhat scarce. This paper aims 
to close the gap in the literature by analysing employability perceptions of young people from Southeast 
European countries by analysing data from 9 countries (Albania, Bosnia and Herzegovina, Bulgaria, 
Croatia, Macedonia, Montenegro, Romania, Serbia, and Slovenia). The main objective of this paper is 
to find out how personal and contextual variables influence young individuals' self-perceived 
employability. 

3 METHODOLOGY 
To observe which factors influence perceived employability, I used data from FES Youth Studies SEE 
2018/2019 [18] from 9 countries: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia, 
Montenegro, Romania, Serbia, and Slovenia. The data collection took place in 2018, and the sample 
was designed representative for the population aged between 14 and 29 years. The data were made 
open by the authors for research purposes. The entire sample for the nine countries and comprised 
9709 individuals. Analyses were run on the weighted dataset.  

To find the factors influencing youth perceived employability, I analyzed the data for this survey using 
binary logistic regression. The dependent variable is exemplified by the question "How easy will it be for 
you, in your opinion, to find a job after you finish your formal education?" with the answers "1. Very 
difficult", "2", "3", "4. Very easy" and “5. I have already found it”. This question has been applied only to 
those who are still in education and training. The item was recoded into a binary dummy variable and 
code 1 in the model was assigned for answers “3” and “4. Very easy”. The cases that had the answer 
“5. I have already found it” were excluded from the analysis 

The independent variables included in the model were related to personal features and contextual 
variables. Personal variables included in the model are: education level (as a proxy for the current level 
of education), parents’ level of education, participation in internships, participation in voluntary activities, 
grades (in the last year), and the number of close friends (as a proxy for the social network). Contextual 
variables included in the model are the perception about the adaptation of the educational system to the 
current world of work and the youth unemployment rate (obtained from the World Bank database for the 
year 2018) at the national level. Moreover, the logistic model included some socio-demographic 
characteristics such as age, gender, area of residence and financial situation. Depending on the level 
of measurement of the variables, some of them were introduced into the model as dummy variables. 

4 RESULTS 
Based on factors and theories discussed in the literature section, I computed a logistic regression, which 
results are depicted in “Table 1”. The model shows that both personal factors and contextual factors 
have an impact on self-perceived employability. The socio-demographic characteristics are also 
significant in explaining youth perceived employability. 

4.1 Personal factors  
Most of the personal factors introduced in the model have an impact on self-perceived employability. 
The model indicates a positive association between the current undergraduate level (finished secondary 
education) and self-perceived employability. Thus, people with a secondary level of education, who are 
currently in an undergraduate program, are more likely to be more optimistic about their chances in the 
labour market in comparison to people with lower education. This finding shows the importance of 
human capital in explaining perceptions of employability. These findings are consistent with the results 
of other authors [4], [5], [6] that showed a correlation between the level of education and perceived 
employability.  

Personal resources in terms of parents' education are partially associated with self-perceived 
employment. The model shows a positive association with optimistic perception regarding employability 
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only for the father's education. Young people whose father has a tertiary education are more likely to 
have more optimistic perceptions of their employability. Mother's education is not significantly associated 
with young people's perceptions of employability. The reduced significance of variables related to 
parental or maternal education can be explained by the presence of multicollinearity with one another 
and with other variables from the model, such as individual education. The results are similar to other 
research findings from other studies [14]. 

Regarding the positive influence of work experience on individual perceptions of employability, the 
findings of the present paper confirm the results of other authors [16]. Young people who have 
participated in internships and volunteer activities during their studies are more likely to be optimistic 
about their employability. Thus, different jobs and/or volunteering experiences can prepare young 
people to enter the labour market, increasing their self-confidence about their skills and competencies.  

Academic performances also have an impact on confidence in employability after finishing education. 
According to the results, those with higher grades (Mostly 4-5/9-10) are more likely to have optimistic 
views regarding employability after finishing their studies. Consequently, young individuals with lower 
grades (mostly 1-2/5-6, mostly 2-3/7-8, mostly 3-4/8-9) are less likely to be optimistic about their 
employability after finishing their studies. These findings are consistent with other studies, which have 
observed a positive correlation between academic achievement and confidence about future 
employability of young individuals [15], [16]. Academic performances could be a proxy for the level of 
skills acquired through education and work stages and employers might take it into account during the 
recruitment process [16]. Moreover, another explanation is that students with high academic 
performance generally tend to have high social capital. 

The relational resources of a young individual can also influence their self-perceived employability. The 
youngster’s social capital has an impact on his/her skills, his/her decisions, and his/her opportunities. 
The result indicates that the higher the number of close friends for a young individual, the higher the 
probability of being confident regarding their employment opportunities after finishing education. The 
findings of the present paper also confirm the previous results [11]. 

4.2 Contextual factors 
The national contextual factors have an impact on the perceived employability after finishing the 
education. Young people who believe that the current educational system is not well-adapted to the 
current world of work are more likely to be less confident in their chances of employment after finishing 
education. The perceptions and awareness about the external labour market and the way the national 
system of education respond to it affect young people perceptions about employability. These findings 
are consistent with the results from another research showing that perception of the external labour 
market positively influences perceptions regarding employability after finishing education [14]. 

Objective labour market contextual factors such as the unemployment rate have an impact on the 
individual perception of youth. The results indicate that the higher the youth unemployment rate in the 
country, the higher the probability of being less confident about their chances of getting a job. The results 
show the importance of the macroeconomic context in explaining the individual perception of 
employability. These findings confirm the results of another research that showed that structural factors 
in the labour market have an impact on individual perceptions about employability [4].   

Regarding the socio-demographic control variables introduced in the model, we observe that all of them 
are significant in explaining self-perceived employability. Young females are less likely than young males 
to be confident about their employability after graduating. My result regarding gender differences is 
similar to other findings from previous studies [15]. Age, on the other hand, is negatively associated with 
self-perceived employability. As students age, they are more likely to be less confident about their 
chances in the labour market. This can suggest that pupils/students in terminal years are more likely to 
be pessimistic about their employability because they have more external pressure to make the 
transition to the labour market. Closer the moment of transition, the higher the uncertainty. This result 
about the influence of age is consistent with findings from other papers [4]. The area of residence is 
another predictor for self-perceived employability. Students from rural areas are more likely to be 
unconfident with their chances of success in accessing the labour market. These results can be 
associated with the lack of employment opportunities in rural areas in comparison with urban areas. 
Pupils/students in rural areas seem to be aware of the lack of quality jobs in rural areas and thus are 
rather discouraged with their prospects of employment. The household financial situation is also 
significant in explaining perceived employability. Students belonging to families with financial difficulties 
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are more likely than students belonging to families without financial difficulties to be unconfident about 
their employability. The result also supports findings from the researches discussed above [17]. 

Table 1. Binary logistic regression with self-perceived employability.  

  Model 1 
  Exp (B) 

Gender Male (Ref.)  

 Female .767*** 

Age  .930*** 

Education Currently in secondary education or lower (Ref.)  

 Currently in tertiary education (finished a general secondary 
program) 

1.405*** 

 Currently in tertiary education (finished a vocational secondary 
program) 

1.911*** 

 Currently in a postgraduate program (MA, MSC, PhD) 1.232 

Mother's education Primary education or lower (Ref.)  

 Secondary education 1.018 

 Tertiary 1.186 

Father’s education Primary education or lower (Ref.)  

 Secondary education 1.127 

 Tertiary 1.566** 

Area of residence Urban (Ref.)  

 Rural .844* 

Family financial situation We can afford to buy whatever we need for a good living 
standard (Ref.) 

 

 We don’t have enough money for basic bills (electricity, 
heating…) and food 

.372*** 

 We have enough money for basic bills and food, but not for 
clothes and shoes 

.471*** 

 We have enough money for food, clothes and shoes but not 
enough for more expensive things (fridge, TV set, etc.) 

.697*** 

 We can afford to buy some more expensive things but not as 
expensive as car or a flat, for instance 

.766** 

Participation in voluntary activity  No (Ref.)  

 Yes 1.285*** 

Participation in Internship(s) No (Ref.)  

 Yes 1.368*** 

Grades in the last year Mostly 4-5/9-10 (Ref.)  

 Mostly 1-2/5-6 .602** 

 Mostly 2-3/7-8 .594*** 

 Mostly 3-4/8-9 .799** 

Number of close friends  1.002** 

Perception about the adaptation 
of the educational system to the 
current world of work 

Well adapted (Ref.)  

 Not well adapted .395*** 

Youth unemployment rate  .982*** 

Constant  15.280*** 
Note: *p < 0.1; **p < 0.05; ***p < 0.01; Cox & Snell R Square: .115, Nagelkerke R Square: .153 N= 2610 
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5 CONCLUSIONS 
The paper aimed to find out how personal and contextual variables influence young individuals' self-
perceived employability in 9 Southeast European countries (Albania, Bosnia and Herzegovina, Bulgaria, 
Croatia, Macedonia, Montenegro, Romania, Serbia, and Slovenia). To achieve the objective of the 
paper, I used the data from FES Youth Study Southeast Europe 2018/19. The research findings of my 
endeavour indicate that both personal factors and contextual factors have an impact on self-perceived 
employability.  

In terms of personal factors, current education level, father’s level of education, having work experience 
acquired during formal education or on the labour market, academic performances, the personal network 
of friends are all positively associated with optimistic views on employability after graduating. Results 
are to a large extent consistent with findings from authors discussed above [4-6], [11], [14], [15].  

In terms of contextual factors, features of both the educational system as well as of the labour market 
have an impact on the confidence of young people regarding their employability after finishing their 
studies. Young people who believe that the current educational system is not adapted to the current 
world of work are more likely to be less confident in their chances of employment after finishing 
education. Moreover, the level of unemployment rate has an impact on the individual perception of 
young people, indicating that the higher the youth unemployment rate in the country, the higher the 
probability of being unconfident about chances of employment in the labour market. These findings are 
consistent with other researches on the topic [4], [14]. 

The findings of my research contribute to a deeper understanding of the transition process from school 
to work, shedding light on personal perceptions about young people's chances of employability after 
finishing education from emerging economies. The findings of the current study may also be of interest 
for educational institutions in their process of better meet the labour market needs, researchers by 
enhancing the knowledge on the Balkans, and policymakers in their aims of designing policies to support 
youth in their transition years. 
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Abstract 
The article analyzes the data sets used by state authorities in the education system, as well as the 
practices of education quality management based on the results of various forms of independent 
assessment of students' educational achievements. The purpose of the analysis is to identify and 
calculate the characteristics of the existing objective features of the contingent of students, as well as to 
assess the characteristics of the territory (background) where a particular educational organization is 
located. These background assessments we will take into account in the future when developing a 
mechanism for identifying educational organizations operating in similar external conditions. Authors 
proposed the universal structure of indicators that is consistent with international and Russian monitoring 
studies and forms of static reporting. The necessity of developing mathematical models that allow 
calculating the socio-economic status of a school (which is necessary to increase the objectivity and 
reliability of the comparative analysis of the results of schools' activities) is determined. 

Keywords: School education system, education quality management, monitoring, socio-economic 
advantages, school profile. 

1 INTRODUCTION 
The analysis of foreign practice about contextual data reflecting the socio – economic background of an 
educational organization (hereinafter referred to as a school) has shown that the comparison of 
educational results is carried out within groups of schools that are similar in social and/or economic 
status. This allows the education government authorities not only to take a more objective approach to 
the formation of recommendations and adjustment mechanisms, but also to monitor the dynamics of 
indicators in schools with a similar external context. Taking into account the objective characteristics of 
the contingent of students and the characteristics of the particular school location is especially important 
for schools that show low results in both international and national studies of the educational quality. 

Taking into account and timely minimizing the influence of external factors on the effectiveness of the 
schools functioning, we can assess the success of a school in terms of the effectiveness of the teaching 
methods and/or education management methods (thus we will exclude the advantages of more 
prepared children before studying the educational program ) [1]. 

The comparison of the monitoring studies results taking into account external factors is a new task for 
the education system of the Russian Federation. In domestic practice, no necessary mechanisms that 
would allow the school administration and executive authorities to assess the potential of the school and 
form corrective measures for neutralizing the influence of adverse factors. Currently, the indices of the 
socio-economic status of schools are calculated only within the international comparative studies, for 
example, PISA for Schools [2]. 

The article analyzes the data sets used by state authorities in the education system, as well as the 
practices of education quality management based on the results of various forms of independent 
assessment of students' educational achievements. The purpose of the analysis is to identify the existing 
objective features of the students contingent and the characteristics of the territory where the 
educational organization is located, which will be taken into account when developing a mechanism for 
identifying educational organizations operating in similar conditions. 

Note, that improving the efficiency of educational activities is a particularly urgent task within the 
implementing the goals of the President of the Russian Federation [3], which are to increase the 
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competitiveness of Russian schools in the international market of suppliers of high-quality educational 
services. 

2 METHODOLOGY 
The comparison of students' educational results is carried out during the international programs of the 
education quality assessing, such as PISA, TIMSS, PIRLS. If Russian students have for many years 
occupied leading positions in assessing the quality of reading and understanding of the text (PIRLS) [4], 
mathematical and natural science general education (TIMSS) [5], then Russia still occupies average 
positions in assessing the educational achievements of students (PISA) [6]. A possible explanation for 
this can be one of the factors according to the results of international studies (identified by the 
Organisation for Economic Cooperation and Development, OECD): "The difference in academic 
performance between students from the most affluent families and students from the most low-income 
families is on average 82 points on the PISA test" [7]. Therefore, we were primarily interested in the data 
sets formed during the foreign practice of evaluating the effectiveness of the management of national 
education systems, initiated by the OECD, which is "one of the main authorities for coordinating the 
socio-economic policy of the developed countries of the world" [8], as well as the organizer of the 
international comparative study PISA. In addition, the practice of taking into account socio-economic 
features when identifying resilient schools was analyzed [9; 10] and examples of foreign practice for 
calculating the indices reflecting the socio-economic status of schools and the territories where they are 
located [2, 9, 11]. 

Since the beginning of PISA (2000), a significant amount of information has been accumulated on the 
results of the education systems functioning in 37 OECD member countries and countries cooperating 
with the OECD, including the Russian Federation. Taking into account such characteristics is especially 
important when forming targeted recommendations to ensure positive dynamics of the effectiveness of 
educational organizations. 

These facts have determined the need to pay special attention to socio-economic characteristics, since 
they individualize the features both at the level of an individual student and a separate school, and allow 
aggregating data at the level of an individual municipality and the region as a whole. In addition, these 
characteristics change slightly over time and are external to the school, but they have a significant impact 
on the educational achievements of students. 

The sources of Russian data analyzed during the study were indicators obtained from the main domestic 
tools of the education quality assessment. 

One of the main tools for educational management assessing in Russian regions is the motivating 
monitoring of the executive authorities activities of the constituent entities of the Russian Federation, 
organized by the Ministry of Education. This monitoring allows assessing the quantitative and qualitative 
characteristics of the regional education system through a system of indicators: creating conditions for 
achieving results; achieving educational results; organizing work processes.  

Another federal assessment tool is the rating of the subjects of the Russian Federation, formed by 
Federal Education and Science Supervision Agency to ensure the openness of information about the 
school education system for citizens of the Russian Federation. The assessment of regions is carried 
out according to 12 criteria, divided into three blocks: educational results; practical orientation of 
education; education management. The rating values for the regions are published for the general public 
in the form of an interactive map (https://maps-oko.fioco.ru/). 

The third tool for assessing the quality of education in the subjects of the Russian Federation is 
monitoring, organized by the Federal Institute for Education Quality Assessment. The purpose is to 
assess the degree of formation and effectiveness of the functioning of educational quality management 
systems in the subjects of the Russian Federation through the assessment of quality management 
mechanisms of educational results and educational activities.  

The result of the comparative analysis is a list of factors that include similar groups of socio-economic 
and other characteristics that determine the external context of an educational organization, with the 
studied indicators of the: international comparative study of educational results PISA in determining the 
status of "resistant" schools (OECD) [2, 9]; studies of the American scientist A. Owens [12]; the results 
of a meta-analysis of the relationship between neighborhood and educational achievement, conducted 
by Dutch scientists J. Nieuwenhuis and P. Hooimeijer [13]; the Australian practice of calculating the 
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index of socio-educational advantages [11, 14]; the results of research conducted with the participation 
of Russian scientists G. A. Yastrebov and M. A. Pinskaya [15; 16]. 

3 RESULTS 
The analysis of the data sets of Russian monitoring studies of the education quality assessments has 
shown that schools performance comparison is often carried by average data numbers received from 
different in structure and group content educational organizations – country and urban schools, 
“upscale" and ungraded, general education and profession-oriented etc. Such comparison does not take 
in consideration neither social and educational status of students families nor territory social and 
economic development level nor many other factors strongly influencing students educational result.  

As to our opinion, performance assessment only by scoring results could lead to rush toward high 
scoring results and lack of attention paid to search for low score reasons. It is not possible yet to assess 
contribution or performance of individual school in Russian ratings published in open information 
sources. In general public only regional rating results are published. Therefore we think that it is 
beforehand and inadvisable to implement rating results based on aggregated figures to improve 
management decisions system and to assess efficiency of management decisions concluded in Russian 
Federation regions, because it could lead to simulated assessment efficiency increase against the 
background of general education quality reduction.  

Moreover, it is important to note that reviewed sets of primary data used in education management 
practice do not allow accumulating comparable data sets. Studied Russian quality assessment 
instruments do often contain duplicating information due to absence of compilation and comparison 
mechanisms. Created vast quantity of different informational systems have no ability to consolidate 
report data, therefore leading to high workload during collection and to duplication of report 
documentation. Due to absence of possibility to collect data with foregoing results dynamics analysis on 
primary data, conclusions are made based on aggregated and/or summarized data.  

Among the variables of previously reviewed Russian management assessment and education quality 
assessment instruments in Russian regions there are assessed quantity and quality characteristics of 
regional education systems. In the list of variables there are both “objective” variables (data collection 
is performed from departmental information systems), and variables demanding critical review (does not 
exist united mechanism of data collection). Moreover, there are some variables derived during expert 
(subjective) assessment of analytical statements, reports, address recommendations placed at school 
internet pages. This procedure implemented at federal level to a region is very labor consuming and 
diminishes monitoring results trust level. Summarizing analysis results of variables used in assessment 
and quality management of general education in Russian Federation, authors conclude that most of 
those variables (about 90 %) are aimed to assess internal infrastructure and school resources, and do 
not allow to diagnose particularities of functioning conditions.  

Within comparative analysis of Russian and international practice of educational organizations 
performance assessment authors found one of principal differences: within international studies (PISA 
for Schools [2], NAPLAN [14]) among with personal assessment results there is used a system of 
questionnaire data reflecting external school social and economic context. Based on the context quantity 
indexes calculation is made (ESCS – PISA Index of Economic, Social and Cultural Status) [2] and ICSEA 
index (Index of Community Socioeducational Advantage) [11].  

Indexes (ESCS, ICSEA) allow to provide objective and reliable data set used to compare students' 
academic performance between schools based on level of educational advantages and disadvantages 
which are introduced by students in educational environment and which could not be managed by the 
school itself (without participation of national or territorial management authorities in education).  

Jaap Nieuwenhuis and Piter Hooimeijer have run a meta-analysis of 88 works [13] studying a connection 
between territories and students individual results. They defined four mostly common used 
characteristics: economical (1) and social disorganization (2) of an educational organization territory, 
attitude toward education at the territory (3), ratio of migrants/ethnical groups. Also as significant 
characteristics in their research, they point parents' individual education level and behavior, 
characterization of families and schools. In research results, they conclude that different territory 
characteristics results in different mechanisms of possible influence on reducing negative factors and 
existing deficits. Hence, we think that importance of individualization of concluded management 
decisions in Russian practice of educational organizations efficiency improvement is beyond all 
questions, and our researches are relevant and practically valuable.  
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In summary, based on different data sets analysis and also regarding researches results in assessment 
of significance of the influence of school social-economical context on assessment results [10,15-19], 
we have compiled a list of characteristics reflecting particularities of students contingent and school 
territory characteristics, “Tab. 1”. 

Table 1. A list of contextual factors reflecting the characteristics of the contingent  
of students and the characteristics of the school  

Groups of contextual factors Characteristics of the contingent or territory 
Characteristics of the population 
center 

Number of students in the school 

Transport availability Transport availability of the school 
The share of students delivered by special transport (on delivery) 

Foreign background The share of students, citizens of the Russian Federation 
The share of students for whom Russian is not their native language 

Deviation of the district (offenses) The share of students who committed an offense in the current year 
The share of students who are registered in-school 
The share of students registered with the police 
The share of students with alcohol and drug addiction 
The share of students who are in a socially dangerous situation 

Educational qualification of the 
family 

The share of students whose father has a higher education 
The share of students whose mother has a higher education 

Family wealth The share of students receiving free meals 
The share of students from low-income families 
The share of students whose father works for 
The share of students whose mother works for 
The share of students who have a father with disabilities 
The share of students who have a mother with disabilities 

Family well-being The share of students living with their father 
The share of students living with their mother 
The share of students under guardianship 
The share of students living in a full family 
The share of students living in a foster family 
The share of students living in a large family 
The share of students who are the only child in the family 

Housing conditions of the 
contingent of students 

The share of students living in comfortable apartments 
The share of students living in apartments with partial improvement 
The share of students living in the private sector (without housing improvement) 

These characteristics allow to detect educational organizations working in similar conditions, and to 
interpret the results of Russian monitoring researches of the education quality considering detected 
particularities of students' contingent.  

The important feature of noted list: all stated characteristics are assessed quantitatively and some part 
of them is currently collected at the school level within keeping "class social passport". Moreover, most 
of these “fill- in fields" currently present in many electronic journal-diaries and regional information 
systems. Thus, collection of stated data is not creating significant additional burden for teachers and 
other school workers.  
Characteristics stated in Table 1 are presented by consolidated characteristics at the school level. 
However, as can be seen, this data also reflects particularities of a distinct class or a territory 
(municipality or region). Data consolidation performed based on data received from single student 
(primary data). Absence of informational support for gathering, input, verification and analytics of primary 
data at school is difficult and resource consuming task. Due to that, we define following contradiction: 
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on the one hand, necessity of school external background consideration is defined; on the other hand, 
there is absent united instrumentation allowing to consolidate data from different sources and to 
calculate indexes assisting to detect objective factors influencing education quality.  

In light of this, hereafter our researches will be aimed to generation of mathematical models optimizing 
information base, to calculate indexes of social-economic well-being of studying contingent. 

4 CONCLUSIONS 
Based on the analysis of international quality assessment systems, we have identified indicators that 
characterize contextual factors which are not directly related to the quality of education, but provide 
valuable information about the ability and readiness of an educational organization to provide an 
individual student with equal rights when mastering educational programs, to ensure personal 
competitiveness, thereby increasing the well-being and well-being of not only the individual, but also the 
society as a whole.  

The analysis of the indicators of Russian monitoring studies of the education quality allowed us to 
conclude that it is necessary to collect additional information that has a significant correlation with the 
academic performance of students. The availability of contextual information will allow the executive 
authorities in education field to identify schools with the same "background" and conduct a more detailed 
analysis of the evaluation results and, thereby, increase the objectivity and reliability of the interpretation 
of the evaluation results. 

Authors proposed the universal structure of indicators on the external context of educational 
organizations in the framework of monitoring studies, which allows identifying the features of the socio-
economic situation at different levels of the education system. 

Without information support for the collection of primary data, it is a very time-consuming procedure to 
calculate indexes. The available data in an educational organization is indeed sufficient to calculate the 
socio-economic status, but to calculate the indices at the level of a separate municipality or, especially, 
a region is a complex information task - it is difficult to implement without special software, involving 
working with big data. Even if there are specialized information systems, additional actions needed to 
integrate data from different information sources and special technical preparation of the obtained data 
for their analysis. 
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Abstract 
One of the Sustainable Development Goals (SDGs) set out in the 2030 Agenda is directly related to 
education quality. Today's classroom has had to adapt to a new scenario, in which educational 
technologies or ICT for education have assumed a very important role in the teacher's classroom 
dynamics. In this sense and considering the new requirements set for optimal teacher development in 
primary classrooms, this study has surveyed 706 teachers from more than 20 different countries and 
responsible for children from 6 to 12 years old. The objective of the survey was to know their ways of 
working and their skills for the use of ICT in teaching and learning processes. From an exploratory study 
with a mixed approach, it has been possible to detect that teacher do not always see themselves capable 
of confidently applying and innovating in their classes from the use of educational technologies. The 
results of this study suggest the identification of 4 different training dimensions, which will serve as the 
basis for structuring training materials and guides to support teachers in their daily teaching practice in 
this new scenario, where ICTs are increasingly strengthening their role in primary education classrooms. 

Keywords: SDGs, 2030 Agenda, ICT for education, primary school teachers. 

1 INTRODUCTION  
Because of the global concern about the effects of the coronavirus crisis on education and the goals 
taken into account in the 2030 Agenda, multiple calls have arisen to stimulate scientific production on 
the subject: calls for papers from journals, academic events, project financing, organization of panels in 
television programs, among others. We are undoubtedly facing a thematic field of current relevance due 
to its high implications for sustainable development. 

The ONU highlights the need to respond to this demand with an overwhelming fact: changes in the 
dynamics of educational processes as a result of the pandemic have affected more than 91% of students 
worldwide (ONU, 2020). In this sense, even though the particularities of each country have been 
determinant, the most recurrent alternative to the confinements associated with the pandemic has been 
remote education supported by e-learning, causing a forced change in teaching modalities and forms of 
interaction between teachers, students and families (Bautista Vallejo, Hernández-Carrera, Moreno-
Rodríguez & López-Bastias, 2020; Cabrera, 2020; Edelhauser & Lupu-Dima, 2020). 

There are several signs of collapse of educational systems (ONU, 2020; Ruiz, 2020; Murillo & Duk, 
2020; Sanz, Sáinz, & Capilla, 2020; Kem-mekah, 2020) by assuming what some scientists already call 
emergency E-learning environments for the continuity of training processes during the pandemic (Öztürk 
& Tuncer, 2020). Even Sánchez-Prieto & Hernández-García (2019) warned about the relevance of this 
factor for the sustainability of education by observing that despite the advantages, the number of 
teachers using this type of technology and consciously integrating it with cutting-edge methodological 
and pedagogical principles is limited. In this line of analysis, UNESCO (2013) highlighted a lack of 
pedagogical transformation in which "technologies end up occupying a marginal place in educational 
practices" (p.50.). Other studies also reveal that there may be difficulties for teachers to effectively use 
the technological tools introduced in classrooms to meet the pedagogical objectives of the center 
(Martínez, Paz-Albo, Bailén, Cordero, Largo, García-Velasco, & Calvo, 2017).  

The research cited above marks the need to problematize the sustainability of educational systems, 
paying special attention to the key factors for their consolidation. The unpredictable nature of the 
pandemic and the uncertainty that accompanies it imposes the conduct of research that contributes to 
obtaining data and projecting strategies for the sustainability of education both, in times of coronavirus 
and in a future post-pandemic period or the face of other future emergencies. 
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In this sense, the objective of this study was to analyse the perception of teachers in twenty countries 
about their digital competencies for primary education. In this way, the inquiries undertaken integrated 
two factors that we consider key to the sustainability of education: the digital competencies of teachers, 
the needs of students and the quality of education as the main objective of educational processes. 

1.1 Teaching competencies and the use of ICTs 
The transformation introduced by the arrival of the cell phone has affected the didactic and methodological 
levels of teaching, that is, the learning environments and ways of constructing knowledge. And of course, 
also the main architect in educational institutions: the teacher. The presence of cell phones in the 
classroom has so far produced contradictory positions in the educational community. On the one hand, 
there are restrictive positions that prohibit its use in school, while others believe that the current classroom 
ecosystem was enriched in recent years by the massive arrival of the smartphone (Adell, & Castañeda, 
2015; Amor, Hernando-Gómez & Aguaded-Gómez, 2011). As Caldeiro-Pedreira, Yot-Domíngués, & 
Castro-Zubizarreta (2018) warn, in addition to representing new technological challenges, mobile 
technology in the classroom could also introduce pedagogical changes: "teachers must find ways to 
integrate mobile devices with teaching strategies that serve to match the unique characteristics of mobile 
devices with the resolution of specific pedagogical challenges" (p.20). 

Therefore, the educational treatment of digital technologies in the classroom is not simply the introduction of 
certain technical tools, programs or applications, but it involves a transformation in the teaching-learning 
process and the transmission of information to integrate it into a pedagogical and methodological approach 
(Betancourt-Odio, Sartor-Harada, Ulloa-Guerra, Azevedo-Gomes, 2021). In other words, "what is important 
is not the computers for them to be a substantial change, but that teachers can establish an active 
methodology in line with the technologies" (Amor Pérez, Hernando-Gómez, Aguaded-Gómez, 2011, p.206). 

Based on the definition of the necessary pedagogical skills (psychoeducational, leadership, 
collaborative skills), the UNESCO report (2019) on ICT competencies and standards from the 
pedagogical dimension exposes a model of ICT competencies for teachers according to the levels of 
appropriation of ICT.  

In a context where emerging technologies are potentially disruptive, research is needed to understand 
the relationship between mobiles and student learning:   

The mobile device is set to revolutionize educational practices by providing degrees of 
freedom that other previous technologies did not offer. The power of ubiquitous connectivity 
and the possibilities of having access to the sources of knowledge in a pocket device, such 
as a phone, or a notebook-sized in the case of tablets, also equipped with a processing 
capacity greater than that of personal computers of a few years ago, pose disruptive 
scenarios in educational methodologies supported by technology (...). Therefore, large-
scale research studies are needed to convey what is the degree of advancement, effective 
use, acceptance and integration of mobile technologies in education and learning 
(Ramírez-Montoya & García-Peñalvo, 2017, p. 29). 

Associated with the formative theories related to the ICT and specifically with digital teaching competencies, 
the formative needs and interests of primary education students are those that provide the basis for the 
constructivist paradigm (Coll, 2008), which will underpin the methodological action of this study. 

2 METHODOLOGY 
On one hand, to carry out the study described in this article, a mixed methodological perspective 
(quantitative-qualitative) was adopted to meet the objective: to analyse the perception of teachers from 
different countries on their digital competencies to work in primary education (a level of education 
predominantly attended by students between 6 and 12 years of age). 

The procedures for determining the sample corresponded to non-probabilistic sampling. Taking into 
account the possibility of contacting teachers from several countries who are currently pursuing graduate 
studies on virtual platforms, the selection technique used was that of accessibility. This made it possible 
to obtain a sample of 706 teachers from primary education institutions in Honduras, Colombia, Ecuador, 
El Salvador, Guatemala, Nicaragua, Peru, Dominican Republic, Chile and Spain, thus configuring a study 
with results of international scope.  
On the other hand, to collect data on teachers' perception of their digital competencies, a questionnaire 
was constructed with closed and open-ended questions covering four dimensions of analysis: 
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- Dimension 1 - Theory and knowledge about digital competence. 
- Dimension 2 - Analysis and selection of resources 
- Dimension 3 - Design and development of resources 
- Dimension 4 - Application and evaluation of resources 

The content validation of the instrument was carried out through the judgment of ten experts in the area of 
education and technology with mastery on the aspects that cover the theoretical support of the instrument. 

The application of the questionnaire was developed during September and November 2020 and 
subsequently, between January and May 2021. The analysis and interpretation of the results was carried 
out. For this last procedure, the Google tool was used for the identification and grouping of quantitative 
data and the ATLAS.ti program version 6.0 for the systematic analysis of the transcripts and the grouping 
of comments to obtain the appropriate interpretations and, subsequently, to establish the conclusions of 
the study. 

3 RESULTS 
Taking as a reference the dimensions mentioned above and integrating the answers obtained in the 
questionnaires applied to the teachers, the following results were obtained.   

 
Figure 1. Dimension 1: Theory and knowledge about digital competence. 

 
Figure 2. Dimension 2: Resource analysis and selection. 
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Figure 3. Dimension 3: Resource design and development. 

 
Figure 4. Dimension 4: Application and evaluation of resources. 

Most of the teachers consider that their competencies are focused on the theoretical, analytical, and 
select areas. This result is in line with the studies of Pedró (2015), who states that there will only be 
innovation in practice if teachers are able to put different strategies into operation.  

Similarly, in the research by Sanchez-Prieto and Hernández-García (2019), it is noted that the number 
of teachers who claim to be able to use technology in an integrated way is limited, which confirms the 
need to propose training courses that provide teachers with theoretical-practical tools, especially at the 
level of knowledge creation and transformation (Pedró, 2015). 

Regarding the relevance and possibility of integration of teaching competencies for primary education, 
the participants concluded that most of the fundamentals are relevant and possible to integrate into the 
mobile format of technology or m-learning. Based on the responses to the questionnaire, the relevance 
of the elements that the teachers considered most and least relevant were further explored through an 
open-ended question: 
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Figure 5. Relevance and possibility of integration of m-learning in primary education. 

After confirmation with a degree of more than 70% of importance in most of the fundamentals raised, it 
is considered necessary to evaluate the aspects where importance equal to or lower than 70% was 
granted, which are described below:  

- Preparation of the educational environment: 34%. 
- Specific materials: 35%. 
- Personal choice of the student: 23%. 

Teachers justified that the educational environment and specific materials should be flexible and that 
they should not be previously prepared since children bring different and changing needs to the 
classroom.  

Regarding the student's personal choice, teachers argued that primary school children are not yet ready 
to manage their decisions, work time, and learning objectives. The results obtained in the questionnaire 
allow us to establish four integrated dimensions for teacher training: 

 
Figure 6. Integrated dimensions of teacher training 

The consolidated dimensions will link the cognitive needs about digital competencies and the criteria of 
choice and management of ICT tools, according to the contents to be worked on and concerning the 
research of evaluation models for m-learning in the primary classroom. 
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4 CONCLUSIONS 
This article is part of a research on the development of a teacher training service to measure the teaching 
competencies of elementary school teachers.  

From the research, it was initially detected that despite the variety of resources available, primary school 
teachers have shortages, mainly related to comprehensive training. Teachers perceive their 
competencies to be more focused on the theoretical field and the analysis and selection of resources.  

Thus, the study confirms the need for the development of training related to digital skills and the ability 
to go beyond the selection and adaptation of resources, so that the primary school teacher can promote 
innovation through technologies and, specifically, through the use of mobile technology, m-learning. 

In this first part of the study, four formative dimensions were established that link digital competence to 
work with m-learning in primary education. Moreover, it would be interesting to analyse, for example, 
whether the country of origin of the teachers exerts any influence concerning their teaching perception. 

The next step will be to design the training, implement it and re-evaluate the teachers' perception of 
competencies to work with m-learning in primary classrooms. 

Regarding educational policies for the use of mobile in the classroom, Caldeiro- Pedreira, Yot-
Domíngués, Castro-Zubizarreta (2018) state that there is a lack, which is seen not only in Europe but 
also in the rest of the continents.  

The effective application of technology in school is a complex puzzle. Hundreds of interrelated factors play 
an important role. (...) Real observable gains appear only when technology is used to enable the 
implementation of different pedagogical strategies, more focused on student activity (Pedró, 2015, p.91-92). 

Teaching strategies take the form of activities aimed at students and adapted to their needs, which will 
determine the use of ICT. The interactions between context and students foster learning, which explores 
the teacher's capacities of selection and use of technology. The selection of technological means is a 
challenge for teachers that requires both, their digital skills and their pedagogical background and their 
ability to establish relationships between ICT and the main teaching methods, to optimize learning 
(Betancourt-Odio, Sartor-Harada, Ulloa-Guerra, Azevedo-Gomes, 2021). 

The aspects addressed in the article integrate and are considered in line with the Sustainable 
Development Goals (SDGs), as quality and innovative education for the integration of ICTs is key to the 
sustainability of education in particular and social sustainability in general. 
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Abstract

Multiculturalism, diversity, and inclusion have become common concepts both in the academy and in the
society at large over the past forty years. While the developed world actively debates the implications
these concepts have for society and education, Japan has remained relatively quiet on these topics,
usually taking the stance that multiculturalism is irrelevant in a culture that is overwhelmingly racially and
culturally homogenous. Yet since the 1990s, there has been a steady increase of newcomers into
Japan, many of whom have chosen Japan as their permanent home. There are now three generations of
such families in the country. The numbers of “foreigners” living and working in Japan is likely to increase
even further as Japan has too few young people and a vast elderly population.

Additionally, young Japanese want to share in some of the cultural freedoms enjoyed in other developed
countries. Consequently there is a growing acceptance among the younger generation of a variety of
subcultures within Japan, including of groups who are physically and mentally challenged, the LGBTQI
population, children of divorce, etc. At the same time, the introduction of the UNESCO SDGs (including
social SDGs) has prompted the Japanese Ministry of Education, a generally very conservative
organization, to address issues of diversity, equity, and inclusion. We are interested in how schools of
education have incorporated notions of multiculturalism, diversity, equity, and inclusion into the
curriculum of pre-service teachers. We focus our research efforts on the early education curriculum
because that is where children are first introduced to these concepts and where they will ultimately have
their greatest impact.

Keywords: Diversity, inclusion, equity, multiculturalism.
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TEACHER TRAINING ONLINE INTERNSHIPS AND EXCURSIONS TO 
EDUCATIONAL INSTITUTIONS IN THE PROSPECTIVE TEACHERS 
UNIVERSITY PREPARATION AS AN ALTERNATIVE DURING THE 

COVID-19 PANDEMIC 

E. Dordova, J. Malach 
Univerzity of Ostrava (CZECH REPUBLIC) 

Abstract 
This study aims to determine the distance education-oriented attitudes of prospective teachers within 
the pandemic time of COVID-19 in the focus of the online teacher training internships and excursions to 
education institutions as a part of the standard study accomplishment. The online alternative means 
easy access and an option for prospective teacher students to accomplish the standard full teacher 
training at the university level including pedagogical disciplines and even the teacher training education 
practise at the educational institutions. In the teacher training of prospective teachers there is an 
alteration to distance education that can minimize the pandemic impact to the standard university 
education. This study describes alternative ways of standard education of prospective teachers in the 
field of their professional training within their professional practice in the form of online development of 
key competencies and acquisition of professional practice. Students accomplished the online excursions 
via internet and media in various educational and supportive centers, which are an integral part of their 
training within their professional orientation as a pre-service teachers and at the same time the 
profession in the pedagogical environment. This article presents a specific case study from teacher 
training professional practice during the COVID-19 pandemic. 

Keywords: Distance Education, Prospective Teachers, Teacher Training, Pedagogical Disciplines, 
Pandemic, Document Analysis, Assessment, Tutors´ Perception. 

1 INTRODUCTION 
There is an urgency and demand to use distance learning and it is accented at the basis of university 
level in the circumstances of the COVID-19 pandemic [1]. The current world situation, a phenomenon, 
ie epidemic, that was defined as a pandemic on the 11th of March 2020 by World Health Organization 
(WHO), associated with the COVID-19, affects all areas of community life around the world. Within the 
framework of education, significant changes have taken place in the form of implementation in distance 
education at all levels of education. In many countries worldwide, the face-to-face education was 
interrupted due to fight COVID-19 and the education was transformed and relocated into distance 
education, the use of mobile learning technologies, numerous virtual learning platforms, and e-learning. 
The issue of distance education has been studied and had been in a focus for a number of scientists 
long-time, and it is an international problem.  

The improvement of education is becoming a digital world with a variety of new technologies and those 
are transforming and challenging pedagogical activities [2]. The active presentation of innovative 
methods and forms of education and particularly distance education at all levels of education aims it 
cannot be successfully gained, because the lack of e-learning methodology is not yet fully stated and 
advanced, both within the EU and in Ukraine [3]. A similar problem solves teacher preparation in the 
United States, where there is a pure need and aspiration for schools and teachers to support students 
overcome challenges to their achievement, in spite of the range to which this is achievable in addition 
to the specific teacher education practices that might participate to this point remain an active field of 
professional inquiry and dialog [4]. The teacher preparation at university-based level education is 
frequently confronted to confirm its effectiveness and relevance in preparing teachers education [5]. A 
number of educational institutions fail to comprehend its focus in pure character [6]. Distance education 
programs must have clearly defined principles for listing quality and policy, engaging and maintaining 
faculty encouragement, and securing better articulation and communication between faculties and 
students. Distance education sets vast responsibilities on the students, accordingly, they need to be 
highly motivated and disciplined besides organizational commitment and quality programs. The distance 
education meaning should be different than financial (AACSB International, 2007). Following a proper 
educational system of distance education can show a significant part in educating people. This article is 
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dedicated to distance education experience and to support the relevance, a theoretical framework is 
given for the terms. A great amount of different definitions existence for the term distance education; it 
is an institutional and planned, managerial arrangement where teachers and students are established 
in particular places, demanding the application of individual course designs and teaching methods and 
the use of numerous technologies [7]. As repeated in the definition, in the means of distance education 
is required some appropriate technological infrastructures and designs. On these terms where face-to-
face education is not maintained, it can be understood as an option or used as an independent 
educational use. Exclusively designed programs and interfaces with internet access are needed for 
distance education [8]. Amount of researchers have taken an effort to analyze the factors that affecting 
teachers’ ICT acknowledgement usage in the [9] [10] [11] [12]. There are numerous characteristics 
between face-to-face and distance education. For instance, the content of the program offered to 
students through distance learning courses and the content offered in face-to-face education vary. More 
specific examples and explanations should be incorporated in order to increase the understandable by 
considering the probability of watching the course from the record [13] [14]. At different circumstances, 
it is not necessary for the student and the teacher to be physically in the same time participating in 
distance education. It is privilege for students to be capable to fulfil the course at any time and to evade 
the simultaneous participation. With the loss of the condition of being all at once at the school, individuals 
maintain their learning processes themselves. Nonetheless, this freedom brings also responsibility and 
requires because distance education points out students to continue their learning activities at any place 
in even time. Further, admitting in distant education there is a teacher orientation so the student is not 
conditional on the teacher. This particular student freedom accepts the full responsibility of keeping 
specific activities and trying to learn [15]. Teachers need to comprehend the modern generation to 
evaluate and operate in classroom as well as in virtual environments. There is a communication and 
information difference in behaviour as compared with the previous generations, as they switched their 
educational needs [3]. It is the educational system and the adaptive ways against students that bring to 
e-learning numerous aspects of an actual, educational environment where the each student might be 
approached by a teacher individually and acknowledges their individual abilities and skills [16]. The 
emotions like motivation, self-esteem, commitment, and others as a student reports; those are 
understood to determinant in their performance and cannot be ignored, as they are noticed. Those are 
learning styles and affective states and it hugely influence student’s learning. The understanding of the 
computer to evaluate the user’s emotional state is getting into consciousness. To overcome the barrier 
between non-emotional machine and a man there is an attempt got by evaluating the individual 
emotional attitude. In the last decade the recognition of a specific time emotion in e-learning by using 
webcams is the field of research area. Developing learning through microphones and webcams provides 
relevant feedback established upon learner’s facial verbalizations and expressions. The great number 
of actual software does not work in real time and it progressively evaluates its features by scanning face 
[17]. For successful distance education there are named simple steps; evaluating effective 
communication environments, preparing practices based on homework-exam-project, relocating the aim 
of the courses perfectly prepared to the web environment, in a case of need to open student-specific 
programs, managing the courses and individualizing learning in this way. Every student should have 
unlimited access to the course. At the moment, the university is investing heavily in a program to support 
distance education, and this is a crucial infrastructure criterion. A university that invests in this way and 
supports distance learning will certainly be a step towards success in the future. Universities that offer 
this possibility of unlimited study time and unlimited access to education for students in distance 
education are at the moment, the approach of the future way of a positive attitude [18]. In the teacher 
training and professional development of prospective teacher university studies there is stated the 
convenience of using mobile devices [19]. There was presented the literatures systematic review of 
digital scholarship [20]. The conceptual framework was spotlighted on online course design, facilitation 
and assessment was developed by [21]. It is more than obvious, and it could be predicted that this is 
not just a temporary digital transformation in education, but a transformation that could be referred to as 
a future way for future university-type education, as it is about the effective use of technology in 
education and this approach is mentioned by CoHE (Centers of Occupational Health & Education). 
Despite, that it is not yet clear whether this approach and the quality of distance education currently 
offered by universities around the world is sufficient or even adequate in university education as an 
alternative. At the same time, it must be added that the determinants of student success are how to 
study, whether they are sufficiently beneficial or not. Within this context, contrary to the short 
assumptions of distance education, it is possible to find out how students suddenly begin to evaluate 
their participation in this education. Strengths and weaknesses will be gradually revealed of the 
application testing and examining students' views and attitudes regarding education and teacher training 
internships and excursions to educational institutions in the prospective teacher's university preparation, 
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which were also offered during the pandemic period of COVID-19 alternative education. Accordingly, 
this study and research, emphasis was placed on the effort to evaluate distance education and its 
application in connection with relevant education, which the faculty within normal conditions in classical 
mode education offers in connection with the unique perspective of students opinion and their 
evaluation. In this context, with reference to the context of the University of Ostrava, the research study 
follows and searches an answer to the main research question "What are the views and attitudes of 
prospective teachers at their faculty distance education practice whilst alternative distance education, 
during COVID-19 pandemic, at the university?": (1.) What are the views and attitudes of prospective 
teachers at their faculty distance education about the Process of alteration from classical face-to-face 
education mode to Distance education mode?; (2.) What are the views and attitudes of prospective 
teachers at their faculty distance education on the solutions and challenges during the Distance 
education mode?; (3.) What are the views and attitudes of prospective teachers at their faculty distance 
education about the students’ course process effect participation following course motivation?; (4.) What 
are the views and attitudes of prospective teachers at their faculty distance education on the content of 
the course?; (5.) What are the views and attitudes of prospective teachers at their faculty distance 
education on the techniques and methods used in the course?; (6.) What are the views and attitudes of 
prospective teachers at their faculty distance education on the interaction of the course (Student – 
Teacher)?; (7.) What are the views and attitudes of prospective teachers at their faculty distance 
education on the evaluation and measurement of the course?; (8.) What are the views and attitudes of 
prospective teachers at their faculty distance education on overall process during the COVID-19 
pandemic? 

2 METHODOLOGY 

2.1 Research Study Design 
The analysis of a document is a systematic procedure to review and evaluate written materials and 
statements. The document analysis technique can be applied as a supplemental research method as 
well as a separate technique [22]. The research was designed as a qualitative research, which aimed 
to examine prospective teacher views and approaches on the implementations of distance education 
during the university Spring Semester 2021. The views and approaches of prospective teacher on 
distance education were researched via comprised written statements in a questionnaire. It was used 
the analysis of the document.  

2.2 Participants  
There was an amount of 32 prospective teacher participants (PT) of the study research at the Faculty 
of Education at The University of Ostrava, Ostrava, Czech Republic, in their second academic year of 
study, who studied pedagogical courses (“Pedagogical Excursions to Educational Institutions” and 
“Practical Teacher Training at Art and Music Lessons for Prospective Teachers) under quarantine period 
of COVID-19. There was also a Tutor of the course “Pedagogical Excursions to Educational Institutions” 
involved in the study subject, who was leading this course alternatively in online way during the period 
of Covid-19 and there were the professional tutors (Teachers, Head Directors, Educational 
Professionals) in the Educational Institutions (INSPIRION Art and Music School, Educational Help 
Centers, The Center of Psychological Help, Social Assistance Help Center, Educational Counseling) 
where this two courses were held via online form. The selection of the participants of the research study 
was on the voluntary basis. 

2.3 Research Data Collection and Analysis 
The open-ended questions assign participants to convey their thoughts, experiences, feelings with the 
simulations and words of their own choice [23]. There was the research data collected via an open-
ended questionnaire form designed by the researcher. There were 12 open-ended questions prepared 
for the short respond answers. The content data analyse was processed. For the purpose of the 
research the prospective teachers, tutor, who wrote the statements and those were examined, there 
were themes and codes created. To ensure the research reliability and validity the process was 
described very much in details.  
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3 RESULTS 
The multiple choice possibility is a way how to conceive the case study, there is a list of samples with 
appropriate situations; a single class, a single school, but they agree to put the groups into a specific 
point in time [24]. In this research it is the distance education during COVID-19 pandemic. The results 
of the study research are reflecting the research questions of the study and are given below under 
different sub-headings. 

3.1 The views and attitudes of prospective teachers about the Process of 
alteration from classical face-to-face education mode to Distance 
education mode 

After the examination of the findings of the research, the results given about prospective teachers 
interpret the process as “urgency”. The prospective teachers think they have an opportunity of receiving 
the education without suffering from pandemic “lockdown” rather than dissatisfaction or satisfaction. The 
first question to participants was to evaluate how the change process went from face-to-face education 
to distance education. In general, the prospective teachers defined the change process with difficulty (n 
= 28), and anxiety (n = 6) that was caused form the new experience. The prospective teachers (n = 24) 
accented their simplification of the whole change process to distance education due to their previous 
experience with this type of education mode. The illustration of prospective teacher's explanations: 

• PT2: I have did distance education before, it was clear for me, I knew what to do. (Female) 
• PT6: It was very easy for me to change into distance education; I like this education more; it saves 

the time. (Male) 

• PT14: It was something totally new for me, I had no previous experience, I did not know how to 
adapt; the course was more difficult to manage (Male) 

• PT32: It was such a nightmare for me, I am a contact person, I like face-to-face education, I like 
to talk to people in person. On the other hand, it was something new for me, I learned a lot and I 
believe the online practice I passed at this course will be beneficial for my future work and studies. 
The teacher was very clear and helpful. (Female) 

The participants answered and pointed their views and positive and negative attitudes of the whole 
change process to distance education. There were 2 prospective teachers who admitted none positivity 
about this change process to distance education; and the other positive attitude (Table 1.) and negative 
attitude (Table 2.) statements about distance education mode are showed in the Table 1. and Table 2.: 

Table 1. Distance Education Prospective Teachers Statements about The Positive Aspects. 

Positive attitude % n 

Feel safe / being with the family at home 50 16 
No time limitation to (re)record the course 71,8 23 
Saving the travel time to/from course 43,8 14 

Continuing the education even in pandemic time 81,3 26 
Alternative examination via online 84,4 27 

Table 2. Distance Education Prospective Teachers Statements about The Negative Aspects. 

Negative attitude % n 

Finding difficult to concentrate in distance education mode due to face-to-face education mode  50 16 
None social interaction 90,6 29 

Technical problems (weak internet connection) 68,8 22 
Challenging home preparations in distance education mode  53,1 17  
Unique personal psychology impact in the pandemic period 50 16 

Difficulties in study process indoors at home (not easy access to library, too noisy, ect.) 34,4 11 
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The statements are both positive and negative; the prospective teachers answered the assignment as 
is seen in the Table 1. Based on these findings the prospective teachers were questioned it the distance 
education assignment growth. The number of 72% (n = 24) prospective teachers stated the growth of 
the assignment, on the other hand there was the number of 12,5% (n = 4) prospective teachers who 
stated assignment reduction. 

3.2 The views and attitudes of prospective teachers on the solutions and 
challenges during the Distance education mode 

The prospective teachers were questioned to name and score problems occurred during the distance 
education mode period and how did they cope. There was the main problem discussed among a big 
number of participants about the difficulties with internet connection quality and access. In this manner, 
there were participants (n = 2) who spoke against preferred distance education programme held on the 
university. 

• PT3: It was an awful time full of disgust with the negative experience with the bad internet 
connection during the synchronous course, it was disconnecting all the time; I could not hear 
properly other participants. But sometimes the connection was good and then the distance 
education was ok for me. (Female) 

• PT12: There were some system problems in the begging of the course, but then there were 
changes made and it was much better. During the online course all students could not be on 
camera, because then the internet connection was getting stuck in time and the time brakes 
occurred. (Female) 

• PT30: I had no internet connection at home at first so I had to buy and make the internet 
connection for my distance education. It was expensive for me and the internet connection was 
not as good as I would need, sometimes it froze (for example, when a short video was played for 
the whole course group). (Female) 

3.3 The views and attitudes of prospective teachers about the students’ 
course process effect participation following course motivation 

The participants were asked about their motivation effectiveness of the distance education participants. 
The results showed the prospective teachers had different learning styles that occurred in various 
answers was given. The participants who stated they have the ability to study individually they 
mentioned their motivation there was no impact by the distance education mode of education, they are 
more motivated due to more free time, contrarily the participants who had lack of these skills are both 
“appropriate / complicated home environmental” as far as they also wrote the reduction course 
motivation caused by matters as “feeling bored to watch the course on the computer screen”. There 
some statements prospective teachers introduced: 

• PT4: I was less motivated at home, there are two families in my home, by the time all were working 
in  home-office mode, I had trouble to find a silent time to study and take the course. Then I bought 
headphone set and it was much easier to focus on the screen. (Female) 

• PT13: My home environment is totally different compared to my school environment, thanks to 
that I was demotivated, I tried to find my inner motivation but it was so difficult, I could not pursue 
myself to action. (Male) 

3.4 The views and attitudes of prospective teachers on the content of the 
course 

The participants were questioned about their view and attitudes about the impacts of distance education 
they came into contact. This question was the most differed one, the answers varied in a vast number. 
At one point some participants wrote declared none or almost no change of time reduction (n = 22), 
despite that a number of participants (n = 10) stated no change occurred in that means for them. One 
participant wrote no answer to this question due not watching the course at all. These are some of the 
statements of the research participants: 

• PT22: I see no difference taking the course in person or being home and taking it distance way. 
Normally, I study more individually, so in this case it suits me even more. I have more time to 
manage my study duties. (Female)  
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• PT28: The lesson time was the same as in the case of the face-to-face education, but I found the 
distance education more time challenging, I think it was more difficult for me to know what to do 
and how. I had a good feedback from my teacher and even though sometimes after logging out 
the online course I felt helplessly what to do. (Female)  

• PT25: It was ok, we did all we needed at the school. (Male) 

3.5 The views and attitudes of prospective teachers on the techniques and 
methods used in the course 

The participants were questioned to state techniques and methods used in the course. The whole 
number of the participants agrees on no technique or method used during the change process in 
distance education mode. They found it urgent to make the strategy of teaching, their statements are 
for example: 

• PT10: There were only presentations, teachers face in real time and videos in the course. I missed 
the pre-recorded videos a teacher could make in the professional quality, more like a document 
in the television. (Female) 

• PT7: The teacher shared the presentations with us and then put it in the share-point to give it to 
us. After watching so many presentations it was a bit boring for me. (Male) 

• PT20: I totally missed professionally made virtual access to the institutions. There were only 
photos and I would like to virtually visit the institutions. (Female) 

• PT25: We (students) were not so active compared to the face-to-face education. The teaching 
strategy was I thing mostly put on presentations and talking to professional from the institutions 
we would normally attend in person for the excursions. But I believe it was not in the power of the 
teacher to prepare more interesting virtual excursion, which I would appreciate more. (Male)  

3.6 The views and attitudes of prospective teachers on the interaction of the 
course (Student – Teacher) 

There was a student-teacher interaction evaluation done, the participants mentioned a great attempt the 
teachers showed during the distance education. However, the problems with the system did occurred 
and they must not be overseen. Indeed, there were few participants (n = 3) whose statement was about 
the lack of teacher communication effectiveness. 

• PT29: There was a perfect communication with the teacher, there were all questions answered 
and I did not see any problems. (Female)  

• PT11: I have got all the answers I needed, sometimes there was the problem with the internet 
connection but I could ask in the course chat and the teacher always answered. I find the 
communication with the teacher very good. (Female) 

• PT15: I had a bad experience, there was an one task I did not understand, I asked twice the 
teacher and in both cases I did not understand what shall I do. Finally, I asked my friends, they 
helped me. (Female) 

• PT5: I got all the feedback I needed. The communication with the teacher was good I think. Once 
some girl did not understood what she shall do, the teacher was trying to explain the task once 
more, but the girl did not know what to do, I put myself into that discussion and explained her that 
task in my words and she understood. (Male) 

• PT24: Teacher was checking the students if we are listening or are participating during the course, 
there were the cameras off most of the time because of poor internet connection, I found this 
checking bothering, feeling like in the nursery, but on the other hand, there was the situation there 
was no student present after asking the teacher randomly the name, which I really cannot believe, 
how can someone cheat in such a poor way. (Female) 

3.7 The views and attitudes of prospective teachers on the evaluation and 
measurement of the course 

The participants were questioned about their views and attitudes in distance education on the evaluation 
and measurement of the course were reviewed and there was a line connection between the answers 
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and their positive and negative aspects change process assessment into distant education. Some 
participants mentioned that evaluation with a writing five seminars was adequate some participants 
stated it was too difficult, too much work to write and time consuming. There was a preference of less 
written seminars or better credit accreditation for the course (n = 4).  

• PT9: For fulfilling the course there should have been written five documents about the institutions 
we were visiting via online excursions. It was difficult for me, I spent a lot of time writing the 
assignment but I learned a lot doing it, so in the final I am glad. It increased my professional vision. 
(Female) 

• PT17: The given assignment was a bit difficult for me, it was a new task I have never done before, 
but it was a good new way how to learn new things. (Male) 

3.8 The views and attitudes of prospective teachers on overall process during 
the COVID-19 pandemic 

As the last research question was to find the views and attitudes of prospective teacher on overall 
process during the COVID-19 pandemic. The participants were questioned to make a general evaluation 
of distance education. The participants were evaluating on their own experience with the distance 
education. The participants who fulfilled the process with lower case of distress are quite evaluating 
more positively. However, those who completed the process oppositely they evaluated more negatively. 
There are the statements the two ways of spotting the problem: 

• PT21: The excursions to education institutions should be made in person in the place to feel the 
atmosphere of the organisation and the workers and clients in it. (Female) 

• PT19: I did not like the distance way of excursion to the educational institutions, it was too odd to 
go actually to a building and not being there, but in this unique pandemic time it was a way of 
fulfilling my studies at the university so in this case I appreciate the idea of transformation into the 
distance education. (Female) 

• PT27: The online internship to the art school was very inspiring for me. It was the only institution 
who was teaching children art, so I am very glad I had at least this experience to watch the class. 
(Female) 

• PT26: I did my online internships in the music school, I could see the piano and flute learning 
children to be taught by a professional musician teacher, it was the only school who provided this 
for university purposes. It was my first time in the teaching unit, it learned me a lot. (Female) 

• PT31: I was surprised while my online internship that the pupils were learning the instruments via 
internet with their teacher. There were the difficulties with the time pausing the video and the 
sound via online program but the children got used to it very quickly, it fascinated me and it was 
a good practice for me. (Female)   

4 CONCLUSIONS 
The COVID-19 pandemic was a difficult period of time in the university preparatory of prospective 
teachers. They were educated distantly and took their courses in distant way. They took their teacher 
training online internships and excursions to educational institutions as an alternative during the COVID-
19 pandemic. This study research of prospective teachers aimed the attitudes and views and the 
education change process from face-to-face education mode to distance education mode and there was 
done the analysis of statements. The research was containing of 34 prospective teachers and their 
views and attitudes on distance education on voluntary basis; it can be found that the change process 
to distance education could be seen by participants as “not having a depression of distance education”. 
The prospective teachers also find this period as “urgency” because of the unique pandemic time and 
in the alternative way of continuing the studies. With reference to research data it can be said the 
distance education is an alternative in the urgent time and still it needs to be supported and upgraded. 
Indeed, the complete basis of distance education is to quit the addiction on space and time and support 
the individuals and their unique needs and learning preferences. These aspects help the continuity of 
teacher training and education activities in pandemic period.   

The Learning Management System that operates with a connection to internet, it has the environmental 
that manages the education and is consistent of specific components for teaching and learning [25]. The 
participants stated some general principles and characteristics of distance education, due to a specific 
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organisation of learning environmental that is created by Learning Management System (LMS) which uses 
specific software. The whole idea of the system needs a proper management and preparation and time 
planning process, this cannot happen in a moment not well prepared in advance. Due to pandemic period 
the face-to-face education changed to distance education some participants unprepared, this sudden 
turnover put the distance education into the process and the participants stated is “urgency” must be 
situation to continue their university studies. This urgency, occurring with the pandemic time, may have 
negative affects on prospective teachers and university teachers and even universities. Especially, the 
internships and excursions to institutions need the better infrastructure to be managed and prepared, even 
there may be done some distance education materials as a support for the learners in their studies. In that 
means there was an impact on the dissatisfaction of research participants, which showed a lack of good 
material support given by university. There is a list of problems caused by technical issues, lack of 
adequate materials, disturbing in communication and student absence of preparations and technical 
support negative affects the views and attitudes of students towards distance education and may cause 
problems achieving good learning feedback and success in education [26]. In that means there should 
carefully planned the specific needs of the individual courses environmental of the distance education, 
such as internships and excursions are for the improvement of the quality of the education and satisfactory 
attitudes of participants. There is the effect on motivation take part in the course in the distance education 
the prospective teachers has stated in the research. The factor to lower the motivation of participants was 
fond with repeating the videos and the lower quality of the teaching strategy and methods that did not meet 
with the high standards participants might be except.  

There are appropriate fun way orientated learning arrangement to fulfil the specific student needs and 
there also shall be a quiet not disturbing environment between the learner and the university [27]. This 
study research where prospective teachers stated their views and attitudes towards the distance 
education as an alteration of the teacher training internships and excursions to educational institutions 
during the COVID-19 pandemic. The findings were discussed. A number of the participants did not have 
any experience with the distance education, there was some problem stated even with the lack of 
technical support and a poor internet connection, in that means it can be said that the attitude of 
prospective teacher in technical support is negative. It is determining to have a quality technical support 
to make a successful distance education mode. Indeed, it can be said as a natural factor to success 
participants´ attitude on distance education. The distance education is a future and developing mode of 
education but it must be well prepared and technologically supported. As an advice for the teachers and 
educator managers there can be accented the need of a well prepared Learning Management System 
and more profit process in distance education. 
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Abstract  
Computer skills are critical for student’s success at tertiary institutions in the 21st Century context and 
hence it is important that they gain this essential skill early. A significant number of first year students at 
tertiary institutions in developing countries cannot operate a computer due to their backgrounds. This is 
often overlooked by many lecturers who assume that every university student is computer literate. 
Addressing this skills deficiency is beneficial to all parties concerned, and consequently to the 
development of the community. In this paper we briefly outline how computer skills may be gained and 
improved for the computer illiterate and novice computer users respectively, using gamification. We 
undertook a longitudinal study in a high school situated in an impoverished community in South Africa 
and found that using gamification significantly improved their computer skills. The objective was to 
ensure that all participants become confident in operating computers, and ensure they could use MS 
word without difficulties (MS word is the most common application used by students in completing their 
day to day tertiary activities). We focuses on the effect of gamification on both typing speed and 
accuracy. Results of our study shows that the subjects significantly improved their computer skills 
compared to the control group. We attribute this to gamification, motivating more regular and sustained 
practice.  

Keywords: Computer literacy, Gamification, Motivation.  

1 INTRODUCTION  
Gamification is widely regarded as a means of improving motivation, engagement and overall 
achievement in specific activities[1], [2]. Gamification refers to the application and use of game elements 
(such as leaderboards and badges) in non-gaming environments so as to achieve a desired behaviour. 
While the primary objective of games is entertainment, in the context of education game elements and 
techniques may be customized to suit various learning platforms [3], [4]. It is particularly beneficial to 
use game elements and techniques to improve learning experiences for the youth, many of whom 
participate in games regularly. 

At tertiary institutions, lecturers and students make use of ICT to perform their day to day activities[5], 
[6]. This includes, but not limited to, announcements, notices, and assessments. Although in most cases 
it is not a prerequisite to have basic computer skills, nor stipulated that students should be able to type 
quickly and accurately, having computer skills enables students to complete their assignments timeously 
[7], [8]. Students who do not have computer skills often pay either professional typists or other students 
to have their assignments typed and printed for them. This adds an extra burden to students, most of 
whom cannot really afford such services, particularly in a developing world context. These students may 
end up missing submission deadlines while waiting for their assignments to be typed, or while slowly 
and erroneously typing. Addressing this skills deficiency at an early stage will be beneficial to all parties 
concerned. Furthermore, typing skills and computer literacy in general is fast becoming a required skill 
for professional careers and so this research is pertinent beyond a university context. 

Thus, our study seeks to explore a possible solution to the challenge of improving computer skills among 
the youths from underprivileged backgrounds. Gaining computer skills, especially typing, can lead to 
social acceptance, and less emotional stress and frustration. The objective of our study is to investigate 
the effectiveness of gamification on typing training for youths without prior computer skills. Our focus is 
on improving typing speed and accuracy for such novice computer users as well as building confidence 
in using computers. We used high school learners for our study, since we believe they should gain this 
basic skill before they enrol for tertiary studies, where it becomes a necessity, and consequently for the 
workforce in general[9]. 
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2 METHODOLOGY 
Students face challenges in attempting to cope at tertiary institutions. These challenges arise from a 
number of sources, including social, emotional, psychological and financial. This study seeks to explore 
a possible solution to one specific challenge, namely typing skills. Gaining computer skills, especially 
typing, can lead to social acceptance, and less emotional stress and frustration. We hypothesize that in 
skills training, motivation triggers engagement, which will result in improved skills through more intense 
practice. To improve motivation, we use gamification. 

2.1 Research Design 
The purpose of this study is to determine the effectiveness of gamification by exploring gamification 
methodologies, applying them in typing training and by gathering learners’ responses to gamification. 
We employed mixed methods in our study, with different data collection techniques capturing both 
qualitative and quantitative data. Using mixed methods allows data collected from different methods to 
complement each other. Furthermore, a mixed method approach supports deeper and more nuanced 
interpretation of the results. In our context, quantitative data provides answers to the main research 
question, while qualitative data provide an in-depth understanding of the difficulties faced by computer 
illiterate learners, the challenges that they face in their communities as well as some indication of how 
these may best be addressed. Our study is conducted primarily as a controlled quantitative study, in 
which qualitative methods and techniques are embedded. Data collected before and after the research 
intervention is used to establish the cause-and effect relationship of the intervention and results, while 
data collected during the intervention is used to explain trends.  

2.2 Approach 
Our study makes use of: recorded results for typing speed and accuracy, self-administered 
questionnaires and informal interviews.  

In addition to questionnaires, a self-directed engagement using specific computer software is used. 
Subjects register themselves with pseudonyms, and engage with the software package. A number of 
game elements are embedded (see below). The package has a database where all speed and accuracy 
data is recorded. Finally, observations were made during the intervention. 

2.3 Game elements 
Our study made use of a number of game elements. Participants were motivated and encouraged to 
engage more frequently by these elements. The leaderboard was used to display the top scores, so as 
to promote competition. In addition, we ensured feedback was given immediately after completing a 
task. Furthermore, participants were given the freedom to choose and complete tasks in the order they 
prefer. To ensure participants were not discouraged, more chances were given so that the need to 
improve their scores will drive them to keep trying.  

2.4 Study setting and sampling 
Both random and non-random sampling were used. Non-random sampling was used to select the school 
where the study was undertaken. Manzomthombo Secondary school, an under-equipped school in the 
impoverished Cape Flats in South Africa, was chosen for convenience. In terms of randomized 
participant selection, all grade 11 learners not registered for CAT (Computer Application Technology) 
were assigned an equal probability of being selected. In the end a random sample of 52 (n=52) 
participants was selected, with the number of computers being the limiting factor for group sizes.  

Participants were engaged over a period of 3 weeks, and data was collected after every session. Two 
sessions were conducted per week. The data was then captured and analyzed statistically. The school 
has an enrolment of 1 532 learners, 45.23% of whom are male and 54.77% female. An estimated 
computer-learner ratio for the school is 1:65, and therefore the majority of learners have no access to 
the computer lab. Only learners taking CAT as a subject have regular access to the computer lab, and 
they were excluded from this study due to their prior experience. 

88% of the participants do not own computers either personally or within their households. Furthermore, 
57% of those who do not own computers do not have access to computers at all. This made them ideal 
participants for this study. In addition, participants’ self-evaluation shows that the majority of them lack 
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basic computer skills, only 21% claiming to have good computer skills and 23% to being computer 
illiterate. 

Before engaging with participants, a pilot study was run with five volunteers, two of whom were computer 
literate. This enabled the identification of weaknesses in the data collection procedure. Moreover, it gave 
comparable results which were used to determine the effectiveness and appropriateness of the 
questionnaire and software package. Pilot testing was also used as a way of testing the feasibility of the 
study.  

2.5 Procedure 
Participants were exposed to a structured, introductory session. The aim was to give them an 
introduction to computers, as well as improve their typing skills. To make the intervention more beneficial 
to the participants, an introduction to end-user computing content was added for both the sample and 
control groups. After this, sessions for the sample population were divided into three parts, with the first 
part being some theory and practice on computer literacy. In the second part, participants chose their 
activity from among exercises, games, tutorials, and courses. Courses had two sub-categories: touch 
typing and speed building.  

For the control group, the sessions were controlled, with all participants working under instruction and 
doing exactly the same activities at any given time. This was followed by a drill touch typing course. 
Participants were not given the freedom to choose what they wanted to do. There was no direct 
competition, since there was no leaderboard to inform them of how others were performing. This group 
was restricted to exercises, the touch typing course (studying) and tests. Participants were not allowed 
to generate certificates or reports for themselves, so that they did not have feedback other than their 
typing speed and accuracy. 

The final part of the session, for both control and sample groups, was to test the participants and collect 
statistics. Each participant undertook tests, both timed and free. At the end of each test, each participant 
from the sample group was given immediate feedback, which included the difficult keys as well as their 
net and gross typing speeds as well as the typing accuracy. The control group participants were only 
given their typing speed and accuracy without any additional feedback. 

After gathering all quantitative data, we performed a t-test was for both speed and accuracy, so as to 
justify accepting or rejecting the null hypothesis that gamification is not an effective technique for typing 
training for novice computer users. 

2.6 Ethical Considerations 
Several measures were taken to ensure the protection of participants against any possible harm: 
physical, social or psychological. Furthermore, the integrity of data collected is given utmost importance. 
Data collected is safeguarded to avoid unauthorized access. Ethical clearance was sought before any 
data was collected. Our study was approved by the relevant University Ethics Committee. This included 
an explanatory letter, consent form and the procedure for data collection. All participants signed consent 
forms before taking part in the study. Participation was voluntary, and no individual was compelled to 
disclose any personal information. 

3 RESULTS 

3.1 Baseline Performance 
Empirical evidence shows that for novice and intermediate computer users, typing accuracy decreases 
with increasing typing speed. We collected data so that we could determine the variation of typing 
accuracy with speed. The baseline performance of our participants was in-line with theoretical claims 
that accuracy reduces with increase in speed [10], [11]. Both control and sample groups gave very 
strong negative correlation coefficients between speed and accuracy, of -0.995 and -0.997, respectively.  
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Figure 1: Variation of accuracy with tying speed for both the sample and control groups before intervention 

3.2 Speed 
Results show that typing speed improves with practice. Typing is a skill that requires little prerequisite 
knowledge to develop. The most important aspect is getting the basics, then improving ability through 
consistent practice. Over the 3 weeks, the mean typing speed of the sample increased, from a mean of 
8wpm to a mean of 25wpm, a 213% increase. The same cannot be said for the control group, whose 
mean typing speed increased from 8wpm to 15 wpm, an 87% increase. As shown in Figure 2 below, 
there is an increase in the mean speed with frequency (number of sessions) for both groups. This 
increase came through regular practice. 

  
Figure 2: Variation of typing speed during intervention. 

An unpaired t-test for comparing the speed of the two groups, with n=52 and n=49 for the sample and 
control, respectively, gave p=0.045, with a difference in the mean of 6.67wpm. The 95% confidence 
interval of this data lies between 0.22wpm to 13.12wpm. The probability of rejecting the null hypothesis 
is statistically significant, hence the difference in speed for the two groups is not a mere coincidence, 
but can be attributed to gamification.  

3.3 Accuracy 
Results obtained in this study shows that, like speed, accuracy can also be improved by practice. The 
average accuracy for the sample improved from 43% (baseline) to 93%, an increase of 116% (by a 
factor of more than 2), while that of the control group improved from 44% to 70%, an increase of 59%. 
Figure 3 depicts the changes in typing accuracy during intervention. 
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Figure 3. Variation of typing accuracy during intervention. 

Statistical tests show that the probability of rejecting the null hypothesis that gamification cannot be 
effectively used for typing training is p=0.048, which is statistically significant. The difference in the mean 
of the two groups is 20.0, with 95% confidence interval between 0.42 and 39.58. Statistics thus support 
the rejection of the null hypothesis.  

The trend shows that there is a strong correlation between changes in both accuracy and speed with 
frequency of practice. For the sample, the Pearson product-moment correlation coefficient between 
frequency (in hours) and accuracy is 0.85 (r=0.85) and 0.97 for the control group. Between frequency 
and speed r=0.95 for the sample, and 0.98 for the control. Interesting to note is the fact that in instances 
where speed drops, accuracy also drops. This could be accounted for by the level of difficulty of the 
exercises in these instances. 

3.4 Discussion of Results 
Our results show improvements in typing speed and accuracy during our intervention. The key findings 
are discussed summarized below. 

3.4.1 Key Findings 
- Typing speed and accuracy can be increased by regular practice and gamification.  
- Gamification can be used to motivate and encourage engagement. 
- Computer ownership has an effect on a pupil’s ICT confidence, performance and self-esteem. 

3.4.2 Motivating Aspects 
A number of game elements were incorporated in our study. These motivated participants to improve 
their engagement. These elements are listed below 

- Competition 
- Feedback 
- Achievement Awards 
- Freedom of choice 

4 CONCLUSION 
In summary, the results of our study show that gamification improves motivation and encourages 
engagement in the context of typing training for secondary school students with little prior exposure to 
computers. We therefore recommend gamification as effective in typing training for novice computer 
users. Based on the results of our study, further research is warranted so as to determine the root 
causes of some of our outcomes. It would be interesting to get an understanding of the attitudes of 
computer illiterate youths towards computers, and their knowledge of the importance of computer skills. 
To aid generalizability, it would be appropriate to run our user experiment in more than a single school 
in a poor community. For comparative purposes, this may be extended to other provinces in South Africa 
so as to further validate the results.  
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DESIGN CRITERIA FOR 21ST CENTURY ENGINEERING TRAINING 
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Abstract  
To work is to solve problems, most part of enginers applied these maxima. So Engineering training must 
be aimed at training professionals to solve problems efficiently. Efficiency is to adequately fulfill a 
function and also is to innovate in the solution of these problems. Engineering training has to be open 
and interdisciplinary. The student has to receive training in STEAM (Science, Technology, Engineering 
y Mathematics) areas but the student must take responsibility for the knowledge they acquire to solve 
problems in your area of interest. Society has to provide open, flexible and free training because 
knowledge is a social good, but students they have to show that the effort made by society is being 
useful. The design of the training systems, the organizations that develop the activities and the teachers 
who work with the Students have to adapt to this training system. The 21st century is changing social 
relations and the Covid-19 pandemic has accelerated these processes. The organizational criteria of 
the training processes must be oriented to the results achieved by the students, not to the compliance 
with methodologies supervised by the managing bodies. Training must be focused on the demands of 
society and not on the administrative processes of public administration. In this paper we are going to 
study the design criteria of 21st century engineering training programs. The School of Civil Engineering 
of the Polytechnic University of Madrid is the appropriate environment for these processes of innovation, 
creativity and flexibility in engineering training. The training programs that are being evaluated are an 
example of these ideas and the social acceptance of both the students and the organizations that must 
incorporate the success indicators of these models into our specialists. 

The three tools for the analysis of the activities with which we are working are: 

- UN Millennium Goals 
- Job skills in engineering from the World Economic Forum 
- “Next Generation” Program of the European Union 

Training is to adapt the skills of students to the needs of society. The training centers are the units to 
achieve these objectives in the most efficient way for society. The objective of the universities is to 
provide the technical and social training of the students. 

Keywords: Flexibility, Adaptation, Educational Innovation, Campus 42, Econometrics, Creativity. 

1 INTRODUCTION  
The changes that are taking place in society have not yet been introduced in training.In today's society 
the fundamental factor is attention. Training processes are not attractive enough for many of their users. 
Students perceive the training processes as inefficient [1]. 

For the student, the main objective of the training process is to obtain a degree that allows him to work 
in this technical area. 

The student considers that the fundamental factor is the development of professional activities that, on 
the one hand, allow him to know the problems that he has to solve and, on the other hand, provide him 
with an experience that he can value in the market. Training from an econometric point of view has a 
very serious problem by not allowing to quantify the net value that the student has provided his training 
process. 

A person is aware of the value of their professional experience in the labor market, but on the contrary, 
it is very difficult to accurately assess the value of their teacher training. 

Currently there are two reference models: On one hand, is The United States universities, with a very 
high cost in the training processes, on the other hand is the European model in which university training 
has a low cost. It is important that the free training processes, very common in Europe, will be improved, 
because the time for the students is a fundamental element to quantify the cost of training, so will be 
better for the student to carry out paid internships. 
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In many cases, for students, their stay at the university is fundamentally a vital process, in which the 
academic content is not very relevant and is exclusively used as a vital maturation process. 

To analyze the training processes, two factors must be studied fundamentally: 

- Adaptation of the training processes to the technical-social situation 
- Economic quantification of the value of the training provided to the student 

Regarding the first criterion, adaptation of the training processes to the technical-social situation, it is 
important to point out that in the training of civil engineering in the 21st century, social factors are very 
important. 

The operating models developed by the administration require quantifying substantially social problems 
such as the sustainability of a project, adaptation to climate change and even the gender factors that 
are so significant in Western countries. 

Many of these criteria are poorly defined, are poorly quantified and are not accepted in some societies 
outside the Western environment. 

On the other hand, for the students their training processes are an investment that they hope to be able 
to make profitable in their future professional activity. 

Therefore, the training has to change, it has to separate the human factors that many students look for 
during their university stay from the technical factors that the training provides. 

The training process has to allow quantification in an objective and independent way. 

Western countries are losing their leadership in many technological areas and the only way to provide 
students with high added value in the training process is to adapt it to the changing situation that is 
occurring today. 

2 METODOLOGY 
For the implementation of a new training program in Civil Engineering we have been proposing different 
approaches. 

Professional activity in engineering is changing very fast. Before an engineer had a specialty and 
developed his professional activity in that activity, now the integration of the different work areas is 
forcing the creation of technicians who are capable of collaborating efficiently with other specialties. 

The two references we are using are “42 School” [2] in Spain, generically called “Campus 42” [3]. This 
educational model has been developed by the French investor Xavier Niel.This model is being 
developed worldwide and the most important characteristics are flexibility and free training. It is being 
implemented in Spain by the Telefónica company and has centers in several cities.  

This model is aimed at training in Communications and Information Technologies.  

It is a training very oriented to professional adaptation and does not require prior formal training.  

The other reference model is the Minerva University[4]. This center develops a training of a university 
nature but in a much more flexible way and aimed at collaboration between teachers and students.  

They carry out bachelor's and master's degree activities but with a very small number of degrees and 
aimed at training and integration in both social and economic reality. 

This type of model is interesting because compared to teaching models based on a highly differentiated 
training offer from training programs, which does not always respond to the expectations offered in the 
documentation; These models are highly oriented to the development of both technical and social skills. 

In the educational innovation plan of the UPM we are developing a project entitled "Design and 
Participation in Engineering" to integrate different professional activities in the development of projects. 
Figure 1 shows an example of the surveys used to find out the interests of both students and teachers, 
in order to be able to adapt the teaching to the needs of the students. 
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Figure 1: Model of surveys conducted with students and teachers as part of the educational innovation 

project Design and participation in the economy, to collect their preferences. 

The fundamental idea is that a professional area such as Civil Engineering today must include many 
elements that are typical of other technological areas, in particular the areas of communications and 
electronics. 

On the other hand, society and the administration, insofar as it represents society, requires the 
incorporation of social factors in the design of projects[5] . 

In this work we are studying three guidelines: 

- UN Millennium Goals[6] 
- Employment Skills in Engineering from the World Economic Forum[7] 
- “Next Generation” Program of the European Union[8] 

The line of the millennium objectives is developed and expands with the incorporation of the SDGs in a 
systematic way in the quantification of projects. 

In relation to skills for employment, we are incorporating the criteria indicated by the World Economic 
Forum: 

- General Knowledge and Models in Engineering 
- Use of Operational Tools (equipment and instruments) 
- Management of Technological Systems (Sensors, Communications and Control) 
- Interdisciplinary Team Management 
- Creativity and Innovation in Engineering 
- Critical Analysis and Operational Flexibility 
- Tools for Economic Management 
- Management of Indicators (example SDG) 
- People Coordination and Conflict Management 

Finally, the European Union is promoting a series of lines of work presented in the “Next Generation” 
program[8]. 
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These elements must provide the means to guide the activities, but the fundamental factor is the 
perception that the students, throughout their professional lives, value the contents that are being offered 
in the training processes. 

At this moment we are trying to quantify the objective value of the different content and training skills 
provided to students[9]. 

The work areas that we have analyzed are the following: 

- Vehicle Motorization 
- Autonomous Driving 
- Light transport and use of drones 
- Sustainable Materials in Construction 
- Engineering developed for communication platforms 

- Sensorization and Control of Infrastructures 
- Infrastructure Management based on A.I. 

3 RESULTS 
To analyze the different elements in the training process we have prepared a series of surveys that 
assess the different training areas. 

We have selected 9 areas and we have prepared two types of surveys, on the one hand one aimed at 
a general assessment of the interest that the different activities arouse and on the other the percentage 
quantification of these activities. 

The results obtained up to the writing of this text have been disappointing. 

On the one hand, the teaching staff and the university administration itself, in Spain, is very conservative. 
The assessment systems developed by the Spanish administration are very rigid and are not aimed at 
introducing new experiences. 

ANECA (Agencia Nacional de Evaluación de la Calidad y Acreditación) works with formalized criteria 
so that the development of innovative experiences is not being promoted and it is the smaller training 
centers and in many cases developed as startups that carry out this type of activity , like for example, 
the Minerva University. 

On the other hand, the students fundamentally seek in the training processes that we have developed 
in our center a professional accreditation or, in other words, a qualification that is qualified for 
professional performance. 

The students are more concerned about the academic ratios than the training content.With this attitude, 
students are not usually highly motivated in the discussion of training content, assuming of course that 
the content is determined by the regulatory frameworks that enable them for professional activity. 

4 CONCLUSIONS 
Civil Engineering, and in general all STEM in the future, must be more open in the training procedures, 
both in the flexibility of the content offered and in the creation of work networks that allow improving the 
level of the activities developed . On the other hand, they should be more oriented to the econometric 
quantification of the activities they develop so that users have good indicators of the effort-results 
relationship. 

The introduction of quantifiable factors during the training process, and later during the professional life 
of the graduates should be a fundamental mechanism to assess the efficiency of the training process 
that is being developed. 

The econometric criteria must be incorporated together with the indicators of adaptation of the contents 
to the social and professional reality where they are working. 

The training processes have to incorporate, at least in the training of STEM areas, quantifiers similar to 
those developed for the production of goods and services. 
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Motivation is one of the fundamental elements, both among students and teachers, and it is only possible 
if these results can be assessed. 

Training is always a costly process, even if there are no educational expenses for students because 
society through different mechanisms covers the costs. Training is expensive because the time devoted 
to training processes is very valuable and therefore requires the best possible use. 
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APPLICATION OF STANDARD INDICATORS FOR THE 
QUANTIFICATION OF SDGS IN THE ENVIRONMENTAL 

ASSESSMENT OF CIVIL ENGINEERING PROJECTS 
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Abstract  
The Sustainable Development Goals (SDGs) are an initiative promoted by the United Nations and 
assumed by most of the countries of the world. They are made up of 17 objectives with 169 goals and 
232 indicators. 

The universities in charge of training professionals play a fundamental role, since they must train 
graduates who are capable of integrating the SDGs in the projects they carry out in their professional 
lives. To do this, an attempt is made to integrate the SDGs in the subjects that complete the teaching 
plans of the degrees. 

In the group of traditional engineering, Civil Engineering is a fundamental tool to advance towards the 
achievement of the SDGs proposed by the United Nations, since it is the one that provides the basic 
infrastructures that determine the quality of life of populations. 

In this context, in the EscuelaTecnica Superior of Ingenieria Civil of the Universidad Politécnica de 
Madrid, the metrics corresponding to some of the SDGs are being implemented in the subjects that 
make up the degree. 

Based on the indications of the Integrated National Energy and Climate Plan (INECP), prepared by the 
Ministry for the Ecological Transition and the Demographic Challenge, a procedure has been developed 
to measure the different indicators of certain SDGs within the activities of the subject called 
Environmental Impact Assessment. 

Evaluating and quantifying the degree of compliance of elements that have a high degree of subjectivity 
is a complicated task. Procedures are used to measure Energy Efficiency, GHG calculation, water 
footprint, pollutant emissions, introduction to the calculation of exergies of the different processes and 
standardized methodologies based on AHP (analytical hierarchy process) for evaluation and decision 
making. It consists of a structured technique for organizing and analyzing complex decisions, based on 
human perception and the TOPSIS method (Technique of order of preference by similarity to the ideal 
solution) of multi-criteria decision analysis for information processing. 

This methodology aims to standardize and objectify the calculations of compliance with the SDGs in the 
subjects of Civil Engineering and for this the way of working is the development of the metrics of several 
indicators, the ones we are using at the moment are number 9 and number 11. 

The training activities begin with the analysis of the indicators of SDG 9 Industry, Innovation and 
Infrastructure and SDG 11 Sustainable Cities and Communities in the framework of integration with the 
Integrated National Energy and Climate Plan (INECP), so that the project objectives explicitly specify 
the relationship with these goals. 

Keywords: SDG, Civil Engineering, Environmental Assessment, AHP, TOPSIS, ISO14000, ISO50000, 
INECP. 

1 INTRODUCTION  
The SDGs were approved by all member states of the United Nations in September 2015 as part of the 
so-called 2030 Agenda. This Agenda is made up of 17 goals, defined by a total of 169 targets that aim 
to eradicate poverty, protect the planet and improve the living conditions and future prospects of all 
human beings, following on from the Millennium Development Goals (2000-2015).[1] It is therefore a 
unique opportunity to lay the foundations for a global transformation that will lead to inclusive and 
sustainable development models. It is a universal, transformative and comprehensive agenda that is 
seen as a complex, coordinated and far-reaching response to the challenges and opportunities of a 
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global world characterized by interdependence, transnationalization and the emergence of new forms 
of inequality. [1] 

One of the characteristics of the Agenda is that it must be applied not only by States, but also by all 
social actors: national and local governments, companies, civil society associations, universities and 
educational centers. This collaboration is based on the principle of shared and differentiated 
responsibility: all actors are considered to be responsible, but the level of responsibility is proportional 
to the capabilities and resources of each actor involved. 

In this context, we must bear in mind the commitment that universities make to society, which involves 
both teaching and research. Therefore, both university teaching and research must be subordinated to 
meet the needs that society demands at any given time. In short, to the achievement of the improvement 
of local and global society. In terms of formal education, for example, university students should develop 
both as competent professionals and as engaged citizens of society.. [2] 

Through formal teaching, universities must equip their students with sufficient knowledge and skills to 
be able to pursue their professional careers taking into acount the SDGs that will help to change society. 
In addition, universities must incorporate the SDGs in research activity, and act as agents that will 
intervene in the social transformations demanded by the SDGs [3]. In this sense, the 2030 Agenda sets 
ambitious goals that should be used as a reference in all areas of university life. 

Civil engineering is the discipline responsible for the design, construction and maintenance of public 
infrastructure. The work of civil engineers has been present in our daily life for thousands of years: 
highways and streets, airports, public parking lots, bridges, etc... In other words, some of the most 
important infrastructures of our world owe their creation to the principles and development of civil 
engineering. 

In a changing world, engineering, as a multidisciplinary discipline, must adapt to the new challenges of 
the present and future. These challenges include the SDGs, which can be summarized as the new 
needs of the population and their adaptation to a more sustainable world. 

The pursuit of sustainability is one of the fundamental points included in the SDGs and is part of most 
of its goals. In today's civil engineering is one of the main objectives. This is how the concept of 
"sustainable civil engineering" came about. [4]. 

The term sustainability, in general, refers to meeting the needs of the present "without compromising 
the ability of future generations to meet their own needs".[5] and ensuring a balance between economic 
growth, environmental care and social welfare. 

When we apply the term sustainable to civil engineering, we are referring to projects in which objectives 
such as cost, quality or timeframe must be established according to the principles of sustainability, as 
stated in the SDGs. In general:  

• Life Cycle Assessment (LCA). Sustainable engineering projects are designed and planned with 
utility in mind, but also for future deconstruction or change of use. This includes designing with 
the useful life of the infrastructure in mind and returning the products used (materials, soil, etc.) 
to their original state. 

• Application of sustainability criteria in all phases of the project. All phases of a sustainable civil 
engineering project must be established from a global and integrating vision. 

• Collaboration of the different actors involved.  Civil engineering is one of the branches of 
knowledge that has more fields of action within its competences and joint work is key to achieve 
sustainable projects. 

• Assessment of the social environment in construction. This implies taking into account the indirect 
user of the infrastructure, i.e., the people who will live directly with the new civil engineering 
construction. 

The main challenges, included in the 2030 Agenda, facing sustainable civil engineering are: 

• Maintenance and improvement of existing structures: Over time, constructions such as bridges 
and roads deteriorate, causing serious structural failures. For this reason, especially in developed 
countries, sustainable civil engineering is not so much about building new infrastructure as it is 
about maintaining existing infrastructure in good condition. This implies carrying out repairs 
following principles of sustainability in the choice of materials, project design, construction 
execution, etc. 
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• Achieving an industrialized and sustainable construction system: The civil construction sector is 
slowly industrializing. And although the efficiency and speed of the sector has improved a lot in 
recent years, each project has different characteristics and construction conditions. Improving this 
aspect can have a positive impact on economic aspects, but also on the reduction of execution 
times, occupational safety or the reduction of pollution in civil engineering projects. 

• Reduction of environmental impact: Sustainable civil engineering projects must be planned 
following models that allow restricting the consumption of fossil resources. To reduce this 
environmental impact, sustainable materials will be chosen, renewable energies will be used and 
new technologies will be applied in its design (Building Information Modeling (BIM), [6], 3D 
modeling, Big Data, etc.).  

• Adaptation to vertical cities and "intelligent" buildings: Since large cities can no longer grow 
horizontally, they will have to grow upwards, i.e. "vertically". Sustainable civil engineering must 
adapt to a new urban conception in which cities will be denser (more population in the same 
space) and more compact. Saving drinking water and reducing the public transport network will 
be some of the major challenges facing civil engineering in the future. 

This article will address a way to objectively measure the degree of compliance with the SDGs in a civil 
engineering project, approaching it from the point of view of engineering and emphasizing three 
fundamental SDGs:  

• SDG 7: Affordable and clean energy. Renewable energies have become the future. Civil 
Engineering develops the necessary infrastructures to obtain them, as well as the necessary 
mechanisms for their processing and supply to the population. 

• SDG 9. Industry, Innovation and Infrastructure. Civil Engineering is presented as the great agent 
of change in the achievement of sustainable infrastructures that bring economic development and 
social welfare to present and future societies. For this reason, it relies on new technologies, such 
as BIM, which increase the effectiveness of the changes. 

• SDG 11. Sustainable cities and communities. The new mobility requires new infrastructures and 
urban planning adapted to the needs of citizens increasingly demanding healthy living conditions. 

With all these premises, this communication will address some of the proposals to evaluate and quantify 
the degree of compliance with these SDGs presented by civil engineering projects. By trying to introduce 
metrics and parametrization of the objectives 

2 METHODOLOGY 
Based on the indications of the Spanish National Plan prepared by the Ministry for Ecological Transition 
and the Demographic Challenge, a procedure has been developed for the measurement of the different 
indicators of certain SDGs within the activities of the subject called Environmental Impact Assessment.. 

Evaluating and quantifying the degree of compliance of elements that have a high degree of subjectivity 
is a complicated task. We use procedures for measuring Energy Efficiency, GHG calculation, water 
footprint, pollutant emissions, introduction to the calculation of exergies of the different processes and 
standardized methodologies based on AHP (analytical hierarchy process) for evaluation and decision 
making. 

Translated with www.DeepL.com/Translator (free version)[7]. It consists of a structured technique for 
organizing and analyzing complex decisions, based on human perception and the TOPSIS. [8]( 
Technique of preference order by similarity to the ideal solution) multi-criteria decision analysis method 
for information processing. 

This methodology aims to standardize and objectify the calculations of compliance with the SDGs in 
Civil Engineering projects, so that students can take them as a guide when they have to develop real 
projects in their professional life. The work has consisted in the development of the metrics of several 
indicators, for the SDGs that have more relation with the Environmental Impact Studies that we develop 
in the subject "Environmental Impact Assessment". SDGs 7, 9 and 11 have been included in the study..  
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The work method that has been developed follows five steps: 

• Step 1: Analyze the 17 UN goals, paying special attention to the 3 goals listed above (goals 7, 9 
and 11). 

• Step 2: Review the 5 work areas of the national plan and review the working diagram relating the 
sections of these areas to objectives 7, 9 and 11. 

• Step 3: Analyze the work procedures according to the corresponding ISO international standards, 
such as ISO14000 and ISO50000. 

• Step 4: Quantify the chosen parameters to build the indicator tables to introduce the social 
perception of the selected aspects we use the AHP method. 

• Step 5: Use a standardized procedure for solution evaluation based on a standardized 
methodology. We use the TOPSIS methodology of distance to ideal solution and distance to anti-
ideal solution. 

2.1 Step 1 
It will consist of analyzing the 17 UN SDGs, paying special attention to the 3 goals indicated above 
(goals 7, 9 and 11). The development of the points follows the criteria indicated by the United Nations. 
The main objectives for each of the selected SDGs will be highlighted at this stage. Tables 1, 2 and 3 
show the targets and indicators that will serve as the basis for the quantification of SDGs 7, 9 and 11 
respectively. 

Table 1: targets and indicators for SDG 7 

 

Ensuring access to affordable, reliable, sustainable and modern energy for everyone 

Targets Indicators 

7.1 Ensuring universal access to affordable, reliable 
and modern energy services for all 

Percentage of population with access to electricity 

7.2 Substantially increasing the share of renewable 
energy in the global energy mix 

Percentage of population relying primarily on clean 
fuels and technology 

7.3 Doubling the global rate of energy efficiency 
improvements 

Energy intensity measured in terms of primary energy 
and GDP 

7.a. Improve international cooperation to facilitate 
access to clean energy research and technology, 
including renewable energies, energy efficiency, 
energy efficiency, and energy efficiency and 
conservation, and to improve access to clean energy 
research and technology, including renewable 
energies.  

International financial flows to developing countries to 
support research and development of clean energy 
and renewable energy production, including hybrid 
systems. 

7.b. Expand infrastructure and improve technology to 
provide modern and sustainable energy services for all 
in developing countries, in particular the least 
developed countries, small island developing States 
and landlocked developing countries, in accordance 
with their respective support programmes. 

Installed renewable energy generation capacity in 
developing countries (in watts per capita) 

  

5349



 

 

Table 2: targets and indicators for SDG 9 

 

Industry, Innovation and infrastructure 

Targets Indicators 

9.1. Develop quality, reliable, sustainable and 
resilient infrastructure, including regional and 
transboundary infrastructure, to support economic 
development and human well-being, with a focus on 
affordable and equitable access for all 

Proportion of rural population living within 2 km of a 
road for the whole season 

9.2. Promote inclusive and sustainable 
industrialization and, by 2030, significantly increase 
the share of industry in employment and gross 
domestic product, in line with national circumstances, 
and double its share in the least developed countries 

Passenger and freight volume, by mode of transport 
Manufacturing industry value added as a share of 
GDP and per capita 

9.3. Increase access of small industrial and other 
enterprises, particularly in developing countries, to 
financial services, including affordable credit, and 
their integration into value chains and markets. 

Share of small industries in total industry value 
added. 
Share of small industries with a loan or line of credit. 

9.4. Improve infrastructure and modernize industries 
to make them sustainable, with greater efficiency in 
the use of resources and greater adoption of clean 
and environmentally sound technologies and 
industrial processes, with all countries adopting 
measures in accordance with their respective 
capabilities. 

CO2 emissions per unit of value added 

9.5. Enhance scientific research, improve the 
technological capabilities of industrial sectors in all 
countries, particularly developing countries, 
including, by 2030, fostering innovation and 
substantially increasing the number of research and 
development workers per million inhabitants and 
public and private spending on research and 
development 

Research and development expenditure as a share 
of GDP 
Researchers (in full-time equivalent) per million 
inhabitants 

9.a. Facilitate the development of sustainable and 
resilient infrastructure in developing countries 
through increased financial, technological and 
technical support to African countries, least 
developed countries, landlocked developing 
countries, and small island developing states. 

 

9.b. Support domestic technology development, 
research and innovation in developing countries, 
including ensuring an enabling policy environment 
for, inter alia, industrial diversification and value 
addition to commodities. 

Share of value added of medium and high-tech 
industry in total value added 

9.c. Substantially increase access to information and 
communications technology and strive to provide 
universal and affordable access to the Internet in the 
least developed countries by 2020. 

Proportion of population covered by a mobile 
network, by technology. 
Making cities and human settlements inclusive, safe, 
resilient and sustainable. 
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Table 3: targets and indicators for SDG 11 

 

Sustainable Cities and Communities 

Targets Indicators 

11.1. Ensure access for all to adequate, safe and 
affordable housing and basic services, and improve 
slums 

Share of urban population living in slums, informal 
settlements or inadequate housing 

11.2. To provide access to safe, affordable, accessible 
and sustainable transport systems for all, improving 
road safety, in particular through the expansion of 
public transport, paying special attention to the needs 
of people in vulnerable situations, women, children, 
people with disabilities and the elderly. 

Proportion of the population with convenient access to 
public transportation, by sex, age, and persons with 
disabilities. 
Proportion of individuals who were victims of physical 
or sexual harassment, by sex, age, disability status, 
and place of occurrence, in the last 12 months. 

11.3, Enhance inclusive and sustainable urbanization 
and capacity for participatory, integrated and 
sustainable human settlements planning and 
management in all countries. 

Proportion of cities with a structure for direct 
participation of civil society in urban planning and 
management that functions in a regular and 
democratic manner. 

11.4. To strengthen efforts to protect and safeguard 
the world's cultural and natural heritage. 

Total per capita expenditure on the preservation, 
protection and conservation of all cultural and natural 
heritage, by source of funding (public, private), type of 
heritage (cultural, natural) and level of government 
(national, regional and local/municipal). 

11.5. Significantly reduce the number of deaths and 
the number of people affected and substantially reduce 
direct economic losses in relation to global gross 
domestic product caused by disasters, including water-
related disasters, with a focus on protecting the poor 
and the vulnerable. 

Number of deaths, missing persons and directly 
affected persons attributed to disasters per 100,000 
inhabitants 

11.6. By 2030, reduce the per capita adverse 
environmental impact of cities, including by paying 
particular attention to air quality and municipal and 
other waste management 

Proportion of municipal solid waste collected and 
managed in controlled facilities out of total municipal 
waste generated, by city. 
Annual average levels of fine particulate matter (e.g., 
PM2.5 and PM10) in cities (population-weighted) 

11.7. By 2030, provide universal access to safe, 
inclusive and accessible public and green spaces, in 
particular for women and children, older persons and 
persons with disabilities. 

Average proportion of the built-up area of cities that is 
public open space for all, by gender, age and persons 
with disabilities. 

11.a. Support positive economic, social and 
environmental linkages between urban, peri-urban and 
rural areas by strengthening national and regional 
development planning. 

Number of countries that have national urban policies 
or regional development plans that: a) respond to 
population dynamics; b) ensure balanced territorial 
development; and c) increase local fiscal space. 

11.b. Substantially increase the number of cities and 
human settlements that adopt and implement 
integrated policies and plans towards inclusiveness, 
resource efficiency, climate change mitigation and 
adaptation, disaster resilience, and develop and 
implement, in line with the Sendai Framework for 
Disaster Risk Reduction 2015-2030, holistic disaster 
risk management at all levels 

Average proportion of built-up area of cities that is 
public open space for public use by gender, age, and 
people with disabilities. 
Number of countries adopting and implementing 
national disaster risk reduction strategies in line with 
the Sendai Framework for Disaster Risk Reduction 
2015-2030. 
Proportion of local governments adopting and 
implementing local disaster risk reduction strategies in 
line with national disaster risk reduction strategies. 
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2.2 Step 2 
It consists of reviewing the 5 work areas of the "National Integrated Energy and Climate Plan 2021-
2030" and reviewing the work diagram that relates the sections of these areas to goals 7, 9 and 11. The 
five work areas are: decarbonization, energy efficiency, security, research and innovation, internal 
market. Tables 4, 5, 6, 6, 7, 8 and 9 develop the measures and the SDGs involved in each of them. 

Table 4: measures to be adopted and SDGs involved 

Decarbonation 
Measure SDGs involved 

Development of new renewable energy power generation facilities. 7,9 
Demand management, storage and flexibility 7,9,11 
Adaptation of power grids to integrate renewable energy sources 7,9 
Desarrollo del consumo propio con renovables y generación distribuida 7,9,11 
Incorporación de las renovables en el sector industrial 9 
Framework for the development of renewable thermal energies 7,9,11 
Advanced biofuels in transport 7 
Promoting renewable gases 7 
Technological modernization plan for existing renewable energy power generation projects. 7,9 
Specific programs for the use of biomass 7,9 
Unique projects and strategy for sustainable energy on the islands 7,9 
Local energy communities 7,9 
Promoting the proactive role of citizens in decarbonization 7,9,11 
Just transition strategy 11 
Renewable energy procurement 7,9 
Review and simplification of administrative procedures 7 
Knowledge generation, dissemination, awareness-raising and training 7,9,11 
Reduction in fluorinated greenhouse gas emissions 9 
Taxation 7,9,11 

Table 5: actions to be taken and SDGs involved 

Energy efficiency 
Measure SDGs involved 

Low-emission zones and modal shift measures 7,11 
More efficient use of means of transportation 7,9,11 
Electric vehicle promotion 7,9,11 
Improving technology and industrial process management systems 7,9,11 
Energy efficiency in existing buildings in the residential sector. 7,9 
Renovation of residential equipment 7, 11 
Energy efficiency in service sector buildings 7,9,11 
Energy efficiency on farms, irrigation communities and agricultural machinery 7 
Promotion of energy services 7 
Public sector: proactive responsibility and energy-efficient public procurement 7,9,11 
Energy audits and management systems 7,9,11 
Communication and information on energy efficiency 7,9,11 
Other measures to promote energy efficiency: transition to high efficiency. 7,9,11 
Financial Measures: National Energy Efficiency Fund 7,9,11 
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Table 6: actions to be taken and SDGs involved 

Security 
Measure SDGs involved 

Reducing the islands' dependence on oil 7,9,11 
Refueling points for alternative fuels 7,9,11 
Promote regional cooperation 7, 
Planning for the safe operation of a decarbonized energy system 7,9,11 

Table 7: actions to be taken and SDGs involved 

Mercado interior 
Measure SDGs involved 

Increased electricity interconnection with France 7 
Increased electricity interconnection with Portugal 7 
Electricity transmission infrastructures other than "Projects of Common Interest" (PCIs) 7 
Electricity market integration 7,9 
Access to data 7,9,11 
Gas market integration 7 
Gas consumer protection 7 
Improving the competitiveness of the gas retail sector 7 
Gas demand management development plan 7 
Combating energy poverty  

Table 8: actions to be taken and SDGs involved 

Research, innovation and competitiveness 
Measure SDGs involved 

Strategic action on energy and climate 7,9 
SET Plan implementation 7,9, 
Network of excellence in energy and climate 7,9 
Increase, coordinate, improve and make effective use of scientific and technological 
infrastructures and equipment in the energy and climate fields. 

7,9 

Public procurement in green innovation 7,9 
Strengthening public venture capital for energy and climate technology transfer. 7,9 
New instruments to support energy and climate research and innovation 7, 9 
Social innovation for climate 7,9,11 
Reducing bureaucracy and administrative burdens 7,9,11 
Relaunching of the City Energy Foundation 7,9,11 
Science, technology and innovation information system for funding monitoring 7,9,11 
RIC to adapt the Spanish energy system to climate change 7,9,11 
Long-term single programs on science and technology that are strategic in the energy and climate field 7,9 
Increase Spanish participation in European research and innovation funding programs. 9 
Support the participation of Spanish research groups in international energy and climate forums. 9 
Promoting the Mission Innovation initiative 7,9 
European innovation financing mechanisms 7,9,11 
International cooperation 7,9,11 
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2.3 Step 3 
It consists of analyzing the work procedures according to the corresponding ISO international standards, 
such as ISO14000, ISO50000 and adapting them to the projects. 

ISO 14000 Family of Standards: The ISO 14000 family refers to a series of standards related to the 
management of environmental systems, which are related to protection, prevention, pollution and 
socioeconomic needs. Its aim is to facilitate the management of procedures and to standardize them 
worldwide. Within this family, the following stand out: 

• ISO 14001 Standard, which describes the components that an Environmental Management 
System must have. 

• ISO 14004 contains general guidelines on systems and support techniques. It guides the 
company during the implementation, maintenance and continuous improvement of an EMS, as 
well as its coordination. 

• ISO 14010 and 14011, establishes the general principles on environmental audits that apply to 
all environmental audit reviews. 

• ISO 14012 establishes the fundamental criteria for qualifying auditors. 

• ISO 14013 standard, a guide for consultation when taking the certification examination. 

• ISO 14014 standard, guide for the initial review of all EMSs. 
• ISO 14015, a guide containing the criteria necessary to carry out a site assessment. 
• ISO 14031, thanks to this standard, it is possible to evaluate the performance of the environment 

and develop the necessary tools to achieve the environmental objectives. 

• ISO 14032 standard, this standard generates a guide of specific indicators for the industrial sector. 
• ISO 14060, this standard generates a guide with which environmental aspects can be included in 

the products made by the organization 

Family of ISO 50000 Standards: These standards are dedicated to Energy Management and are based 
on a continuous improvement management system. Within this group, the ones we will relate to civil 
engineering projects are as follows: 

• ISO 50001: 2018 - Energy management systems and their requirements. 

• ISO 50002: 2014, Energy audits, requirements with guidance for their use. 
• ISO 50003: 2014, Energy management systems - Requirements for bodies providing auditing and 

certification of energy management systems. 
• ISO 50004: 2014, Energy management systems - Guidance for the implementation, maintenance 

and improvement of an energy management system. 

• ISO 50006: 2014, Energy management systems - Measurement of energy performance using 
energy baselines (EnB) and energy performance indicators (EnPI) - general principles and 
guidance. 

• ISO 50007: 2017, Energy services: Guidelines for the assessment and improvement of energy 
service to users. 

• ISO 50008: 2018, Building energy data management for energy performance Guidance for a 
systemic data exchange approach. 

• ISO 50015: 2014, Energy management systems. Measurement and verification of energy 
performance of organizations. Principles, general and guidance. 

• ISO 50021: 2019, Energy management and energy savings. They provide general guidelines for 
the selection of energy savings assessors. 

• ISO 50044: 2019, Energy Saving Projects (ENSP). Guidelines for economic and financial evaluation. 

• ISO 50045: 2019, Technical guidelines for the assessment of energy savings in thermal power plants. 
• ISO 50046: 2019, General methods for quantification of predicted energy savings (PrES) 

• ISO 50047: 2016, Energy savings. Determination of energy savings in organizations. 
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All these tools make it possible to offer different points of view on the issues, facilitate implementation 
and manage decision making. 

2.4 Step 4 
It will consist of quantifying the parameters chosen to build the data tables. The AHP method has been 
used to introduce the social perception of the selected aspects. 

2.5 Step 5 
To evaluate the solutions adopted in the Project, a standardized methodology, the TOPSIS method, will 
be used to evaluate the distance to the ideal solution and to the anti-ideal solution. 

3 RESULTS 
The methodology was developed at the end of last year. It will be implemented this year among students 
taking the Environmental Impact Studies course. Nevertheless, the expected results are as follows: 

Through the proposed indicators, it is expected to obtain a numerical value that expresses the degree 
of compliance with the SDG involved in the engineering project. 

This will allow comparisons to be made between different projects and will help managers to make decisions. 

4 CONCLUSIONS 
The methodology presented is based on the standardization and objectification of the calculations of 
SDG compliance in Civil Engineering projects. 

The work has consisted in the development of metrics of several indicators for the SDGs that are most 
related to civil engineering projects studied in the subject "Environmental Impact Assessment". SDGs 
7, 9 and 11 have been included in the study. The work has been developed following 5 steps: 

1 Analysis of the 17 SDGs with special attention to those most frequently related to civil engineering 
projects 7, 9 and 11 

2 Review of the 5 work areas of the NationaL Integrated Energy and Climate Plan 2021-2030 and 
their relationship with SDGs 7, 9 and 11 

3 Analysis of the work procedures indicated in the corresponding ISO International Standards (ISO 
14000 and ISO50000)) 

4 Quantification of the parameters chosen to build the indicator tables, according in each case to 
the type of project in question. Introducing the social perception of the selected aspects using the 
AHP method. 

5 Use of a standardized procedure for the evaluation of the solutions adopted, using the TOPSIS 
methodology. 

This methodology is expected to greatly facilitate the assessment of the implementation of SDGs 7, 9 
and 11 in civil engineering projects. 
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INCIDENT MANAGEMENT THAT INTEGRATES A CHATBOT TO 
IMPROVE THE USE OF ONLINE EDUCATION SERVICES 
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Abstract 
In the context of the COVID-19 pandemic, we can identify that all the actions of education and training for 
students have changed radically. Everything had to move from the physical environment to the online 
environment. The move of the educational activities in the online environment has brought with it a series 
of changes for which there was no prior preparation and that is why the online learning system has gone 
through a process of digital transformation and continuous improvement during this period as well. 

Changing the way of how the training sessions are delivered has involved adapting the ever-changing 
needs of societies, pupils, students, professors, and instructors in order to manage the high level of 
disruption that represents the new normal during the pandemic. 

An analysis was made regarding the digital education in different faculties allowed the identification of 
several problems but also identifying some solutions to address these problems. One of the problems 
that were identified is the situation in which during online exams, interruptions of some functionalities of 
the eLearning platform (such as submission process, the load of questions) and the need to intervene 
to resolve this unplanned incident during an extremely short time and for different users simultaneously: 
some interruptions are caused by a global issue that affects all the users and the intervention to 
remediate the situation usually is easier than in the case in which those interruptions are caused by local 
issues that affect a user or multiple users (in this last case, the local issues can vary between users). 

In such situations, the incident management process comes into the discussion to be able to have a 
minimal impact for the incidents not foreseen with this service, as well as to ensure faster support and 
remediation when an incident occurs. 

Therefore, this paper takes as a particular case of investigation and analysis the situation in which the 
students had to send their solutions to the exam in a certain time set by the professor and due to an 
access issue to the eLearning service it was required the manual intervention of a present virtual 
administrator to try to resolve the issue by himself so that students are able to submit papers. As the 
incident involved the application of steps to resolve each student situation, this led to the inability to 
resolve all incidents in a timely manner. 

In this case, the method proposed in this paper to solve the situation mentioned earlier is to create an 
incident management process in order to prevent some incidents, but also in order to be able to find the 
resolution of incidents faster and more efficiently. Moreover, incident management integrates a chatbot 
that provides support for students simultaneously (that faces any kind of issue) to remediate an incident. 
The chatbot supports speech and text inputs and generates phonetic and visual outputs. 

In addition, the paper compares and analyzes the current situation in cases in which the incident 
management process is not implemented into the online education services, with cases in which the 
proposed incident management is implemented. 
Keywords: Incident Management, Chatbot, Digital Transformation, COVID-19, Improvement. 

1 INTRODUCTION  
Digitization represents a necessity today as the life in pandemic has become the new normal and 
everything must be transformed to meet the needs and challenges of the present. Education is one of 
the areas affected by the pandemic, as it was needed to entirely transform it from having a physical 
model of presence to having a model of virtual class attendance, which means that education has 
become digital. A digital education requires the learning system to be effectively adapted to the digital 
age. As digital resources frequently used by students are eLearning platforms, video websites and online 
encyclopedias [1]. In the case of the local university, the digital resource that will be analyzed from the 
point of view of the described incident is the eLearning platform. Specifically, one of the common 
problems that students and professors face is the existence of an incident with access to the eLearning 
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platform which if it happens during the exam all those involved who must complete the exam for which 
there is a deadline are affected. The description of the problem is made in the next paragraph and then 
it is analyzed from the point of view of the incident resolution process. 

At an exam, the students of the class are divided into groups of ten students each. All students take the 
same exam that starts at a predetermined time and ends at a predetermined time. The mentioned 
system is the Moodle platform, which among the activities that can be conducted on the platform is the 
assignment activity that allows students to send their exam to be graded [2]. 

In our described case the questions that are uploaded by the professor are scheduled to appear at a 
certain time on the platform just in the same way they are shared with the students in a physical class 
at the faculty on the paper. The students start the exam at the same time. And the assignment ends 
after a certain period for all students regardless of whether they finished it or not, just to be in the same 
way as if they were in a physical class where all students had to complete the exam at the same time. 

Each class of students has an assistant that supervises them online with video camera. The tool used 
is Microsoft Teams or Zoom. The reason that the virtual class has only ten students is to make it possible 
and easier to be monitored by the assistant. Before the exam started there was the following issue 
identified. At one class the assistant had issues with the internet connection and was able to join the 
assignment on the platform with a delay of 20 minutes and because of that the students had to start the 
exam with a delay of 20 minutes. The assistant was a mandatory presence in this process to let the 
students to access the questions on the platform. Taking into consideration that the deadline to submit 
the exam answers was set globally in application, to be the same for everyone, the professors and 
assistants were no longer able to change it in a timely manner fashion for this group of students. 
Therefore, what it was decided was that the students will be allowed to send the exam by email to afford 
staying 20 minutes more than the deadline set in platform. 

In this scenario no processes were established and followed to resolve the issue. This is                         
considered a traditional support request that does not have any framework in place for how it should            
be managed.  

In this paper, there are reported the analysis of this issue, the activities performed to resolve the            
issue and the approach on how it can be resolved in an efficient method based on a defined                
framework that includes the incident management and service desk processes along with the              
chatbot integration. 

Further, the paper is arranged as follows. In the second part it is described the methodology used, then 
the results. In the final section of this paper there are given the conclusions along with the future work 
plan. 

2 METHODOLOGY 
This study is based on analysis of a specific case study described in the above section that is related to 
the educational online services. This use case was selected to be able to understand if there is any 
support process in case any issues happen with the online services in education and in case there is 
not what will be the required steps to be taken and the process that needs to be defined. Related to the 
continuous improvement the approach was to identify how the support process can be optimized to be 
efficient. 

The analysis includes the following phases:  

a) Understand the case study importance and its context 
b) Realize the assessment of the support process for the issue described in the case study 
c) Plan the actions needed to improve the process 
d) Deployment of the process  
e) Process is evaluated by using a questionnaire 
f) Improvement of the incident management process  
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A. Understand the case study importance and its context 

This case study was chosen as the one to be analyzed after having interviews with professors and 
assistants. They mentioned this issue because it was the one that happened many times and caused 
interruptions in the evaluation process. 

This issue happened in the online education space, and it was treated ad hoc without following any 
predefined framework meaning unstructured and inconsistent approach across the classes.  

B. Realize the assessment of the support process for the issue described in the case study 

To assess the support process from the case study in Figure 1 can be seen all the steps performed to 
resolve the issue. The main issue that can be extracted from the case study is that one class started 
later the exam because of a technical issue. To resolve the issue no process was followed, and the 
workaround applied caused inconsistency for users. 

 
Figure 1 - Support process. 

C. Plan the actions needed to improve the process 

To improve the process described in the case study our proposal is to create a flow of the incident 
management process that will help us to effectively manage the issues and their resolution. The process 
will be split into two parts: service desk and technical support [3]. The service desk process consists of 
the following steps: incident logging, incident resolution, incident closure. Technical support process will 
be initiated only if the incident is a major one and needs a deeper technical expertise. The incident 
management process is a simple one and helps us to have a clear framework defined for all users: 
professors, assistants, students that they can use whenever they have an issue. 

D. Deployment of the process  

The process was communicated across all the stakeholders, and it had explained them how the incident 
management process works. For its deployment, a support tool was used to be able to have a single 
space where the incidents can be opened and the communication with users can be maintained. 

E. Process is evaluated by using a questionnaire 

After the process was deployed fifty users were asked about their opinion about how the incidents are 
handled and 56% showed satisfaction because there is a dedicated team that handles all the incidents 
and can act proactively, while 44% said that the process was not clear and fast enough for them, and 
this caused a slow adoption. 

F. Improvement of the incident management process  

As part of the improvement process, a chatbot was deployed. The chatbot is integrated with the incident 
management process and it supports automated detection of issues and resolution. The user can 
interact with the chatbot using text inputs but also speech inputs which make the communication even 
faster and more natural for the user. The chatbot generates phonetic and visual outputs. The 
implementation of the speech interactions is detailed in [4]. 

Once an incident is detected, the chatbot will pop-up in the lower part of the screen and will initiate a 
conversation with the user in which the chatbot will provide for the user, one or more suggestions (in 
different iterations) to fix the detected issue. At the end, if the detected issue is not solved, the chatbot 
will automatically connect the user to an available technical support person to assist the user. In addition, 
the user has the option to initiate a conversation with the chatbot whenever the user needs, by clicking 
on the chatbot button. In this case, the chatbot waits for the user input, and then it will provide a 
corresponding answer.  

St
ep

 1 Issue to access the 
platform that caused a 
delay for some users to 
access the assignment. 
Not all the users had the 
same issue. St

ep
 2 No clear support 

process to address the 
issue. A workaround 
was found by the user 
to resolve the issue.

St
ep

 3 The workaround was a 
manual action that did 
not imply the platform 
and that causes 
inconsistency across 
the users in the way the 
submission was done.
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Having the user assisted by a chatbot once an issue appears makes the duration needed to fix an issue 
decreasing significantly since the chatbot can assist a big number of users simultaneously. Even in the 
cases in which the intervention of a technical support person is needed, the duration decreases 
significantly since the connection between the user and a technical support person that is available is 
made automatically, and since the technical support person will receive a detailed report about the 
situation from the chatbot. In the case presented earlier in the introduction, the presence of the incident 
management that integrates a chatbot, would have allowed the professor to ask from the chatbot to 
change the deadline for some students and the situation would have been fixed fast and properly. 

In addition, the chatbot learns from previous experiences and can provide better solutions in the future. 
It also enables a preventive behavior in some cases such as in the case in which different users faced 
an issue due to a same reason, and this issue was fixed in a similar way for all these users, the chatbot 
suggests for new users to do a task to prevent that issue from appearing (such as, if an issue was 
detected when users were uploading a file using a browser, and the solution was to use another browser, 
the chatbot will suggest for the new users that are using the browser in which the problem appeared, to 
use another browser before starting their work until the problem is solved for that user and marked by a 
technical support person as solved). 

3 RESULTS 
After the integration of the chatbot, ninety users (divided into two groups) participated into the evaluation 
of the incident management process, from which fifty users had evaluated the process before the 
integration of the chatbot. Those users formed the first group. The second group was formed of forty 
users that were interacting with the incident management process for the first time. The chatbot 
decreased the time needed to resolve the issues as illustrated in Table 1 and increased significantly the 
satisfaction of users as illustrated in Table 2. 

Table 1. Average time needed to resolve some issues. 

 Before the integration of 
the Chatbot 

After the integration 
of the Chatbot 

Microphone troubleshoot 135 sec 36 sec 

Camera troubleshoot 160 sec 39 sec 

Uploading a document (due to a browser incompatibility) 1140 sec 85 sec 

Accessing a document (extension problem) 720 sec 57 sec 

Table 2. Users’ satisfaction. 

 Satisfied  Not Satisfied 

Group 1 (50 users) 96.00 % 4.00 % 

Group 2 (40 users) 92.50 % 7.50 % 

Total    (90 users) 94.44 % 5.56 % 

Finally, the scope was achieved, and the vast majority of users are satisfied with following the incident 
management process whenever it is needed. There is a clear path on how the incidents are resolved. 

4 CONCLUSIONS 
The chatbot integration represented an efficient method to improve the quality of the online educational 
service, as it is capable to automatically support the users to resolve some issues but also to resolve 
some issues on its own automatically. On the other hand, incident management and service desk 
implementations are a useful method to manage all the incidents related to the use of educational 
platform.  
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This framework that consists of incident management, service desk and chatbot implementation 
demonstrated to be a supportive and structured method for the local university to have an improved 
support for remote teaching systems.  

As future work, more case studies are envisaged. They will be based on the interviews that will be held 
with the university personnel to improve the incident management process and to extend the chatbot 
capabilities. For the chatbot to be able to resolve an issue it should be trained.  
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CATCH 21ST CENTURY SKILLS: CHANGING THE APPROACH TO 
TEACHING IN HIGHER EDUCATION 
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Abstract 
In this article, the preliminary results of the European project Erasmus+ «21st Century Skills: Changing 
the Approach to Teaching in Higher Education» (CATCH-21) will be presented. 

The main goal of this project is to boost the quality of Higher Education Institutions in teaching the «21st 
century skills» (critical thinking, collaboration, communication, creativity and innovation, self-direction, 
making local and global connections and using technology as a tool for learning), with the purpose of 
helping our students to better understand these competences and, hence, acquire and develop them, 
so that they can be better prepared and become skilled professionals in the European labour market. 

A team of transnational experts from Spain, Turkey, Italy, Bulgaria and the Czech Republic have been 
working together in this project, in order to create teaching materials and a pedagogical model 
concerning the teaching of 21st century skills for both: higher education staff and their students, create 
an online learning platform to develop these competences, as well as to improve and foster cooperation 
between the labour market and the higher education institutions. 

In order to do so, a qualitative investigation was also carried out with Directors of Human Resources 
and CEOs from prestigious companies in the different areas, and also in Spain. 

At San Jorge University we have carried out a training course on these 21st century skills with a group 
of 25 students (from different ages and fields of study) who were tested before and after their training 
on their knowledge of these skills. The results have been very positive, as they all have widely improved 
on their tests. In this session we will present the contents of this course and the topics covered, the 
methodologies used and the outputs of the same. We will also describe the preliminary findings of the 
CATCH-21ST project and what our next steps will be. 
Keywords: 21st century skills, higher education, critical thinking, collaboration, communication, creativity 
and innovation, self-direction, making local and global connections.  

1 INTRODUCTION  
21st Century Skills are defined in the OECD report (2009), but they remain hard to teach in formal 
education and, hence, the fact of being aware of 21st century skills is not enough to teach these skills 
to University students effectively. The innovative part of this project is to design new educational 
methodologies and materials, allowing us to successfully teach those skills to Higher Education 
students. Therefore, one of the main aims of this project is to help educators, researchers, and labour 
market stakeholders to raise the new generations of students and professionals in Europe. 
In order to achieve this main aim, the project consortium has been formed by seven partners from 
university and research organizations: 

- University Kâtip Çelebi, Turkey 
- Universidad San Jorge, Spain 
- Sofia University St. Kliment Ohridski, Bulgaria 
- Smarthink Srl, Italy 
- Institute of Education and Communication CULS, Czech Republic 
- Institute of Education and Youth Studies, Turkey 
- Pamukkale University, Turkey 

All of them have been working together for several months, in order to accomplish the main project 
objectives, which can be defined as follows: 
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• To create concrete and innovative teaching materials and pedagogical model concerning 
teaching of 21st Century Skills for higher education teaching staff. 

• To foster cooperation between labour market and HE organizations. 
• To create an online learning platform to help development of 21st Century Skills for higher 

education organizations staff and students at the EU level. 

Currently, it is key to educate our students (secondary or tertiary ones) as global citizens. According to 
Almerich, Díaz García, Cebrián Cifuentes, & Suárez Rodríguez (2018) the Society of Knowledge 
requires new competences, called 21st century Competences. These competences must be learned 
within the educational context. This new globalized system needs to educate citizens who are able to 
face digital contexts characterized by solving uncommon problems and with a lot of data complexity 
(Claro, 2012). Then, the main problem is not the access to data and knowledge but how to analyse and 
manage such amount of information in a critical way.  
There is not an agreed definition about terms and the dimension of 21st century competences (van de 
Oudeweetering and Voogt 2017). Such competences are formed by transversal or transferable 
competences (UNESCO 2015) and they form the whole pack of knowledge and skills that the students 
are able to apply or use in order to develop academic tasks and that can be used in the working context. 
Almerich et al. (2018) and Ananiadou & Claro (2009) affirm that these competences can be divided in: 
high task thinking skills and communication technology skills (or digital skills). The former ones are 
related with generating, processing and ordering complex information, communicating information and 
ideas, solving problems, collaboration, team work, and being flexible and adaptable to the environment. 
They represent the students’ critical profile who are ready for complex life and working environments as 
the ones we find in the current context (Partnership for 21st Century (P21) 2015), and some that are not 
such as critical thinking, creative thinking and autonomous learning, problem solving, adaptability, 
communication skills, interpersonal skills and teamwork. Thus, digital competences allow to know and 
to control different technological resources to use them in different academic tasks in an ethical, secure 
and responsible way. In education, we will talk about technological competences, pedagogical 
competences, and ethical competences (Díaz García 2016) 
In the case of Spain, nowadays there is a lack of research about 21st century competences. Almerich 
et al. (2018), mention very little research developed in Spain. However, there are some studies about 
employment and TICs in education.  

The current university law states that there should be a report to apply a verification of official degree 
certificates (Real Decreto 1393/2007, October 29th). It is in these documents where you can find 
different competences to be evaluated, divided between general and specific along with basic 
competences (Real Decreto 1393/2007):  

• Students should know and understand general content from their academic field, acquired during 
their secondary education.  

• Students should know how to apply knowledge to their work and/or vocational profession: 
Knowing how to argue and defend ideas as well as problem solving within their academic fields.  

• Students should be able to collect and analyse relevant data in order to give an opinion and 
argumentations including reflection about key social, scientific and ethical issues.  

• Students should be able to transmit information and ideas, problems and solutions to a 
specialized and non-specialized public.  

• Students should be able to continue higher degree studies with a high degree of autonomous 
learning. 

There are indeed international forces and trends pushing a big change in education in general, including 
higher education. European higher education institutions have started with the Bologna Process, one of 
the most important reforms in order to internationalize and educate global citizens, who are able to 
compete in an interconnected global market (Sierra, 2013). However, looking into the study of the 21st 
century competences implementation we can affirm that Spain lacks development. It seems to have an 
agreement in what are key competences, but we need to look into the so called soft competences that 
can be applied to all university degree programs despite of their academic field. 

As far as the Catch21st Century Skills Project, the soft skills that have been object of the present 
investigation are as follows: 
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• Critical Thinking: Promoting students’ ability to analyse complex problems, investigate 
questions for which there are no clear-cut answers, evaluate different points of view or sources 
of information, and draw appropriate conclusions based on evidence and reasoning. 

• Collaboration: The main aim of the project is to increase the quality of higher education 
institutions (HEI) in teaching 21st century skills, to support better understanding of qualifications 
and to make better use of all available skills in the European labour market. Enabling students to 
work together to solve problems or answer questions, to work effectively and respectfully in teams 
to accomplish a common goal and to assume shared responsibility for completing a task. 

• Communication: Increasing abilities of students to organize their thoughts, data and findings and 
share these effectively through a variety of media, as well as orally and in writing. 

• Self-direction: Developing students’ abilities to generate and refine solutions to complex 
problems or tasks based on synthesis, analysis and then combining or presenting what they have 
learned in new and original ways. 

• Creativity and Innovation: Empowering students and raise their abilities to take responsibility 
for their learning by identifying topics to pursue and processes for their own learning, and being 
able to review their own work and respond to feedback. 

• Making Global and Local Connections: Global connections are about raising students’ abilities 
to understand global, geopolitical issues including awareness of geography, culture, language, 
history, and literature from other countries. Local connections focus on students’ abilities to apply 
what they have learned to local contexts and community issues. 

• Using Technology for Learning: Improving students’ abilities to manage their learning and 
produce products using appropriate information and communication technologies. 

The teaching of 21st Century skills is the main objective of the project and Didactical Guidelines on 
innovation in the teaching environment represent one of the intellectual outputs of the Catch 21st 
Century project. The main objective of the guidelines is to give practical hints on how the learning 
processes should be organized, how the learning environment should be planned, how motivation 
factors of the target group should be regarded and in which way adult training and facilitation techniques 
should be used with students in higher education. Teaching materials, with a social constructivist 
approach, have also been created and a book, including both, has been published.  

2 METHODOLOGY 
Reflecting on the complaints of the companies about the unskilled work force, project partners collected 
empirical data about the requirements for the new workforce. Exploring these findings serves as a good 
starting point to organize CATCH 21st course content, methodology and materials. On the base of the 
labour market research didactical guidelines are developed as a compact presentation of how didactical 
processes should be organized and implemented in higher education institutions. The guidelines give 
practical hints how to organize the learning processes, the setup of the learning environment, the 
motivation factors of the target groups and which adult training and facilitation techniques should be 
used according to principles of modern learning theories. The methodology of the market research 
followed a three-step process: 

• Analysis of theoretical findings via desktop research. 
• Analysis of empirical data, collected via unified semi-structured interviews with focus group 

(industry experts on management position and/or in HR departments) and academics. 
• Development of 4 national reports and an overview report for the whole consortium. 

In this study, we used a qualitative methodology. In order to identify the 21st century skills, their role in 
the labour market, and their presence in university teaching, semi structured interviews have been 
conducted with a wide range of interest groups. They have varied professional profiles: heads of Human 
Resources, company managers of different business, and university and non-university teachers. They 
were asked about the skills they consider more necessary for the current and future labour market, and 
that university graduates should have for better employability and professional development. 
Specifically, this study tries to answer two main questions:  

1 What skills do companies look for when hiring university graduates and why? 
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2 What qualifications should university graduates have to meet the needs of the labour market and 
why?. 

Face-to-face interviews were arranged with those who accepted this method, or we sent a questionnaire 
to those who were not available for a face-to-face interview. Face-to-face interviews were 30-60 minutes 
long for each participant. In order to protect their privacy, in this study, participants are identified with 
the code P and an order number (P1, P2, etc.). We used the methodology of quantitative content 
analysis to work with the data obtained in the interviews. 
As part of the project, a short-term teacher training course was also organized and run. The Training 
was composed by 8 key modules and it was organized through both synchronous and asynchronous 
sessions. The Short-term teacher training within the CATCH-21 run between 18-29 January 2021. In 
total 29 participants – HEI lecturers and trainers from all partner countries took part in the training 
activities. The Short-term teacher training course covered the eight modules of the CATCH-21 
programme, organized on both synchronous and asynchronous sessions and learning activities. The 
trainees – lecturers and trainers in HEI, had the chance to get acquainted with the teaching materials, 
but also to discover learning activities, examples and practical exercises set in the Moodle learning 
platform.  

All CATCH 21 project partners and lecturers had the opportunity to receive direct feedback and 
comments for the training modules. During the virtual learning experience, everybody enjoyed the 
moments to share personal good practices, tips about how to engage learners, what tools and 
instruments to explore and how to get further support from other colleagues and partners.  

The participants were expected to organize and deliver 21st Century Skills courses for students in their 
Universities, and so they did. This way, the CATCH 21st course has been set as a pilot course in the 
following HEIs, with the perspective to become part in their regular programme: Izmir Kâtip Çelebi 
Universitesi, Turkey; Pamukkale Universitesi, Turkey; Czech University Of Life Sciences Prague, Czech 
Republic; Fundación Universidad San Jorge, Zaragoza, Spain; Sofia University “St. Kliment Ohridski”, 
Bulgaria.  

At San Jorge University, the training course for students was held during the months of March-June 
2021, trough synchronous sessions, using the platform Zoom (as per the restrictions due to the Covid19 
pandemic). Each session had a duration of 90 minutes, being the total duration of each module 3 hours. 
Apart from the synchronous sessions, students were expected to carry out autonomous work at home.  

Once the course was finished, students were asked to complete a post-test, which answers were 
compared to those of the pre-test. The results showed that 100% of the students had improved. They 
also completed a survey, in which they had to give their feedback, regarding the course contents and 
also about their learning process, as well as about the acquisition of the learning objectives.  

3 RESULTS 
The combination of the desk and empirical research confirmed that although it is challenging to define 
21st Century skills, critical thinking, collaboration, communication, self-direction, creativity, using ICTs 
for learning, and making local and global connections, are often а part of the frameworks of the key skills 
in today’s world lists. As far as the results on the investigations carried out in each of the participant 
countries, we can affirm that: 
Spain: The results of the interviews showed that the most valued skill for participants with personal 
experience in leading roles—and, therefore, who know the skills their companies look for—is 
“Communication”, followed by “Collaboration” and “Self-Direction”. Then we find “Creativity and 
innovation”, “Critical thinking”, and, in last place, “Technology”. Most respondents say that technical 
skills are the minimum for even having a job interview, and that the skills referred to as “21st century 
skills” by the OEDC are key for the professional success of future university graduates.  

Turkey: In Turkey, focus is put on cognitive skills such as critical thinking, analytical thinking, and 
problem- solving, and interpersonal skills such as communication, collaboration, and empathy. These 
are essential for graduates, besides specific field expertise and computer programmes related to the 
field. 

Bulgaria: In Bulgaria collaboration and communication skills are highlighted, focusing on the need to 
work together to solve problems, to work effectively in teams and to assume shared responsibility for 
completing a task. 

5365



 

 

Czech Republic: The Czech participants put the highest importance on Collaboration skills (HR 
managers) and on Critical Thinking (academics). On the contrary, the skill cluster Using Technology as 
a Tool for Learning is the least crucial for them.  
Italy: For Italian companies, critical thinking and collab-oration skills appeared to have the highest 
rankings in the list of key 21st Century skills. 
As the research shows, the 21st Century skills are becoming more important to raise competitive and 
constantly evolving world of work. To help the Higher Education institution to develop students’ 21st 
Century skills, the CATCH-21 consortium has developed Didactical Guidelines, stepping on the 
Vygotsky’s constructivist’s theory and problem-solving strategy for teaching, as well as teaching 
materials. The guidelines provide hints and guidelines for didactical approaches more specifically on: 

- The Role of the Instructor and Students 
- Problem Based Learning 
- Project-Based Learning 
- Cooperative Learning 
- Case Study as a Teaching Method 
- Cognitive Apprenticeship 
- Anchored Instruction 

Traditional educational models do not provide appropriate approaches for the 21st Century skills 
development, as it is process-based rather than product-based. Therefore, it is essential to expand the 
understanding of the constructivist education, and especially the social constructivist education. In short, 
constructivists believe that learners make sense of the world through authentic experiences. The main 
focus of social constructivist theory is the social process of constructing meaning from individual’s 
experiences with their environment, assuming learning as a social, meaning-making, and internalisation 
process. 

In order to accomplish all the aims of the investigation, a Project Book containing the Teaching Material 
on 21st Century skills has been published. This book includes 7 modules for teaching key transversal 
skills built by each project partner, as a result of the preliminary international research conducted at the 
beginning of the project. The teaching materials are based on social constructivist methodology, and 
consist of contributions from authors of six European educational institutions.  

Teaching materials are divided into seven modules: 1. Critical Thinking, 2. Collaboration, 3. Communication, 
4. Creativity & Innovation, 5. Self-Direction. 6. Making Global Connections + Making Local Connections, 7. 
Using Technology as a tool for Learning.  

Each module consists of six lessons providing an introduction to the issue, theoretical background, 
practical aspects of the issue, and activation tools, such as tasks and questions for the readers 
(university students). The contribution of the publication is enriched with an insight into the real 
environment 8 through the results of the analysis of the Market Research focused on its needs across 
the partner countries and the identification of the most needed 21st Century Skills, which clearly 
emerged from the surveys. Furthermore, the publication provides guidelines on the 21st Century Skills 
transforming key findings of the labour market research into the didactic process in order to increase 
the quality, potential, know-how and competences of HEI teaching staff. 

4 CONCLUSIONS 
After taking part in the present investigation, we can conclude that, on the one hand, both academics 
and professionals consider the 21st century skills very important for the professional development of 
university graduates, because, on average, all of them got a score above seven out of ten, with the 
already mentioned clarifications.  

However, currently universities do not offer specific mechanisms to strengthen their acquisition nor to 
assess them. In the light of this situation, the respondents from the business world point out that 
universities should play a key role to acquire these skills. Therefore, curricula must be modified, or they 
should introduce or review subjects in order to teach and assess skills such as communication, creativity 
and innovation, and critical thinking, while promoting the creation of assessment activities and tools to 
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introduce these and other 21st century skills. In this sense, the project CATCH-21, can be a very 
valuable mechanism to progress in that direction. 

After evaluating the results of the training received by the students, as well as their “post-test”, we can 
conclude that 100% of them have improved their knowledge of the 21st Century Skills, and they have 
been able to acquire and develop these soft skills in a successful way.  

REFERENCES 
[1] Adams, S., Freeman, A., Giesinger, C., Cummins, M., & Yuhnke, B., (2016). NMC/CoSN Horizon 

Report: 2016 K-12 Edition. Austin, Texas: The New Media Consortium.  

[2] Almerich, G., Díaz-García, I. , Cebrián-Cifuentes, S. and Suárez-Rodríguez, J. “Estructura 
dimensional de las competencias del siglo XXI en alumnado universitario de educación.” Relieve 
24, no. 1 (2018): art. 5.  

[3] Ananiadou, K., and Claro, M. “21st century skills and competences for new millennium learners in 
OECD countries”. EDU Working paper 41, Organisation for Economic Cooperation and 
Development, 2009.  

[4] Bergen Communique. (2005). The European Higher Education Area: Achieving the goals. Retrieved 
from http://www.ond.vlaanderen.be/hogeronderwijs/Bologna/  

[5] Bolívar, A. (2008). “El discurso de las competencias en España: educación básica y educación 
superior”. Revista de docencia universitaria, 6(2), 1-23.  

[6] Claro, M., Preiss, D. D., San Martín, E., Jara, I., Hinostroza, J. E., Valenzuela, S., Cortés, F., 
Nussbaum, M. (2012). “Assessment of 21st century ICT skills in Chile: Test design and results from 
high school level students.” Computers & Education 59, no. 3: 1042-1053.  

[7] Cobo, E. R. (2010). “El abandono temprano de la educación y la formación en España”. Revista de 
Educación (1), 31-62.  

[8] Crowther, P., Joris, M., Otten, M., Nilsson, B. & Watcher, B. (2000). Internationalisation at home: A 
position paper. Amsterdam: EAIE.  

[9] Delors, J. (Coord.) (1997). La educación encierra un tesoro. Informe a la UNESCO de la Comisión 
Internacional sobre la educación para el siglo XXI. Madrid, España: Santillana -Ediciones UNESCO.  

[10] Díaz-García, I., Cebrián-Cifuentes, S., & Fuster Palacios, I. (2016)“Las competencias en TIC de 
estudiantes universitarios del ámbito de la educación y su relación con las estrategias de 
aprendizaje.” Relieve 22, no. 1: art. 5.  

[11] Ley Orgánica para la Mejora de la Calidad Educativa (LOMCE) (Ley Orgánica 8/2013, 9 de 
diciembre). Boletín Oficial del Estado, nº 295, 2013, 10 diciembre.  

[12] Nemejc, K. Bakay, E. (eds.) (2021). Catch 21st Century Skills. Teaching Materials. Czech University 
of Life Sciences Prague. 

[13] Partnership for 21st Century (P21) (2015). P21 Framework Definitions. P21. Real Decreto 
1393/2007, por el que se establece la ordenación de las enseñanzas universitarias oficiales. BOE 
núm. 260, de 30 de octubre de 2007 (Ministerio de Educación y Ciencia, 29 October 2007). 

[14] Rauhvargers, A. (2004). “Improving the recognition of qualifications in the framework of the Bologna 
Process”. European Journal of Education, 39(3), 331-347.  

[15] Rubiralta, M. (2010). Developing international campuses of excellence in Spain (Vol. CELE 
Exchange 2010/4: OECD).  

[16] Rubiralta, M., & Delgado, L. (2010). Developing international campuses of excellence in Spain. (Vol. 
CELE Exchange 2010/4): OECD.  

[17] Sierra Huedo, M. L. (2013). Becoming global without leaving home: Internationalization at home, a 
case study of San Jorge, a Spanish private university. Dissertation retrieved from: 
https://conservancy.umn.edu/handle/11299/159925. 

[18] UNESCO (2015). Replantear la educación. ¿Hacia un bien común mundial? Paris: UNESCO.  

5367



 

 

[19] Van de Oudeweetering , Karmijn, and Joke Voogt (2017). “Teachers’ conceptualization and 
enactment of twenty-first century competences: exploring dimensions for new curricula.” The 
Curriculum Journal, 2017. 

5368



EXPLORING THE ISSUES AND TRENDS THAT APPEAR IN THE
DIGITAL SPACE OF EDUCATION POST COVID-19

A.L. Chiru, I.A. Awada, A.M. Florea

Politehnica University of Bucharest (ROMANIA)

Abstract

The pandemic period forced teachers and college students to adopt digital education and to change the
way they communicate online. The purpose of online education was to adopt and use digital tools to
ensure that all activities necessary for the learning process to continue online are in place: teaching
courses, taking and participating in seminars and laboratories, taking online exams, sending online
homework, presenting online homework, and even graduate.

However, the use of digital tools, either services or applications, brought with it challenges that both
teachers and students faced. This paper analyzes through a series of questions addressed to local
university students and professors how they interact with online education services and what are the
most common problems that they face.

Mainly, the questions that the survey contains, refer to the types of educational tools that are used, their
capabilities, the value brought in their use, the problems identified in the use of online education services
and applications, the time needed to adapt to each tool, resources required by each tool.
After the collection of data, the data around issues were first analyzed in order to identify solutions that
can address those issues and improve the process of using tools in online education.

As a working methodology, we defined case studies based on the most commonly identified problems,
then these case studies with solutions for optimizing the use of services.

In the rest of the paper, an analysis regarding the trends in digital technologies during covid and post
covid is presented, in order to put in evidence how the digital space of education evolved.

Keywords: Trends, Issues, Digital Space, Education, COVID-19.
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EXPLORING STUDENTS’ AND TEACHERS’ PERCEPTIONS ON 
USING REMOTE LABORATORY IN FUNDAMENTALS OF 

TELECOMMUNICATIONS COURSE 

Veselin Mengov, Diana Stoyanova, Tsvetelina Ivanova 
Plovdiv University Paisii Hilendarski (BULGARIA) 

Abstract 
This paper presents our experience in using a system for remote access to the Telecommunications 
Laboratory developed by a team of Plovdiv University “Paisii Hilendarski” (Bulgaria). The system was 
used in online learning in Fundamentals of Telecommunications course during the Covid-19 pandemic. 
The remote laboratory includes three new laboratory experimental setups for study of amplitude 
modulation, pulse-code modulation and pulse-width modulation. 

The pilot experiment was conducted with Bachelor's students in engineering at the Faculty of Physics 
and Technology during the 2020/2021 academic year. The evaluation of the technical and pedagogical 
effectiveness of the remote laboratory was performed by using students’ and teachers’ perceptions 
questionnaires. 

The majority of surveyed students answer that their remote laboratory experience was the same as in 
the traditional setting. According to them the system is easy to use and they hadn’t any problems when 
conducting the remote experiment. As a major drawback, they point to the lack of opportunity for 
collaborative work. All of them believe that remote labs can be an effective alternative to face-to-face 
laboratory exercises during a lockdown. 

According to the teachers the system is stable. They highly appreciate its tools for reservation of 
resources, managing the users and chat communication with students during the laboratory work. 
Results from the students’ laboratory worksheets confirmed the reliability and accuracy of the conducted 
data measurements. 

Keywords: remote laboratory, distance education, telecommunications laboratory, COVID-19 pandemic.  

1 INTRODUCTION 
Covid-19 pandemic has seriously affected the education system worldwide. In order to limit the risk of 
contagion, all schools and universities suspended their face-to-face classes and moved to distance 
education. While the theoretical material can be quickly adapted to e-learning environment, providing 
laboratory exercises to distance delivery remains one of the key challenges faced by educators [1][2][3]. 

This paper presents our experience in using a system for remote access to the Telecommunications 
Laboratory developed by a team of Plovdiv University “Paisii Hilendarski” (Bulgaria). The system was 
used in online learning in Fundamentals of Telecommunications course during the Covid-19 pandemic 
[4].  The remote laboratory includes new laboratory experimental setups for study of parameters of the 
modulated signals and study of basic parameters of digital-to-analog converters. The developed 
laboratory setup consists of the following two modules [5]:  

• Laboratory model - it is a hardware module through which the student sets the necessary 
parameters for the exercise; 

• Measuring equipment - a digital oscilloscope model GWINSTEK GDS2000. 

The connection between the user and the remote laboratory is made through a software system, 
developed using PHP, MySQL, Python 3.8 and JavaScript. The system is effective and lower cost 
compared to systems using commercial software such as LabVIEW and MatLab / Simulink. 

The overall system architecture is shown on Fig. 1. 
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Figure 1. System architecture 

It consists of the following components: 

• Web server (Apache) and MySQL database, which stores users details and experiment 
schedules; 

• Laboratory servers, which manage the remote laboratory experimental setups; 
• Network infrastructure; 

• Users – teachers/administrators and students. 

A student can request an access to the remote laboratory by filling a form. In the request the student 
indicates:  personal data, the laboratory exercise, preferred date and time for completion of the exercise. 
The teacher reviews the received request, approves or changes the stated date and time and sends 
back to the student the access time interval, a link to the experiment, a username and password, which 
are valid only for the specified time interval and laboratory server. 

The additional functionalities of the system include: 

• A chat module - it allows the students to ask questions, receive an immediate feedback from the 
teacher while working with the remote laboratory equipment; 

• A training module - it provides access to learning materials that will help students to perform the 
remote experiments. 

2 METHODOLOGY 
The pilot experiment was conducted during the 2020/2021 academic year with students from the 
specialties “Telecommunication and Information Systems” and “Telecommunications with Management”, 
4th course of the Bachelor degree on the subject “Fundamentals of Telecommunications”. Four laboratory 
exercises were conducted using the remote laboratory: 

- Study of amplitude modulation;  
- Study of pulse-code modulation;  
- Study of pulse-width modulation; 
- Study of digital-to-analog converters. 

At the end of the experiment 4 teachers and 34 students were asked to evaluate the quality and 
pedagogical effectiveness of the remote laboratory. 
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3 RESULTS 

3.1 Results from students’ questionnaire 
The students’ questionnaire consists of 8 statements which they assess according to a 4-point Likert 
scale (1 - "No"; 2- "Rather no"; 3- "Rather yes"; 4 - "Yes") and 2 open-ended questions. The results are 
presented in Table 1.  

Table 1. Distribution of students' answers for each item in the students’ questionnaire. 

Question 
No Rather no Rather yes Yes 

n % n % n % n % 
Q1: The system is easy to use  0 0 0 0 12 35,3 22 64,7 

Q2: The system is stable. 0 0 0 0 24 70,6 10 29,4 

Q3: The response time of the system is good. 1 2,9 11 32,4 15 44,1 7 20,6 

Q4: The remote laboratory yielded reliable data measures. 0 0 0 0 4 11,8 30 88,2 

Q5: Learning materials how to perform the remote 
experiments are good and clear. 1 2,9 9 26,5 13 38,2 11 32,4 

Q6: Learning materials uploaded in the system and the 
chat module of the system were quite enough for me to 
perform the remote experiments.  

1 2,9 12 35,3 14 41,2 7 20,6 

Q7: I found the remote laboratory experiments an 
effective learning experience. 0 0 5 14,7 6 17,6 23 67,6 

Q8: I think that conducting laboratory exercises in the 
remote laboratory is as effective as conducting them in a 
traditional lab. 

2 5,9 10 29,4 12 35,3 10 29,4 

All students find the system easy to use and stable. Again all respondents claim that the remote 
laboratory yielded reliable data measures. More than 60% of them agree to the statement that the 
response time of the system is good. The variations in the answers to this question are due to the fact 
that students connect to the system from different devices and the speed of their internet connection is 
different.  

Most students find the learning materials uploaded in the system good and clear, but at the same time 
only 61.8% of them think that these materials were quite enough for them to perform the remote 
experiments. All students consider the remote laboratory experiments  an effective learning experience, 
and 64.7% agree to the statement that conducting laboratory exercises in the remote laboratory is as 
effective as conducting them in a traditional lab. 

At the end of the questionnaire students were asked two open-ended questions: “Which are the positive 
features of remote laboratory exercises?” and “Which are the negative features of remote laboratory 
exercises?” Their answers can be summarized as follows: 

Positive features: 

- Ability to perform the experiments in a convenient date and time;  
- Ability to perform the experiments in conditions of social distance; 
- Remote labs increase the technological literacy of students. 

Negative features: 

• Lack  of opportunity for collaborating – at a certain time only one student can perform a given 
remote experiment; 

• Lack of immediate teacher support while conducting the experiment; 
• Some students feel more confident to work with the laboratory equipment in groups. 
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3.2 Results from teachers’ questionnaire 
Teachers’ perceptions were collected in the form of semi-structured interview. According to them the 
system works well. It is easy to use and possesses all the facilities for reservation of resources and 
monitoring on the users. Results from the students’ laboratory worksheets confirmed the reliability and 
accuracy of the conducted data measurements. The main disadvantage of the system is that at a certain 
time interval only one student can perform a given remote experiment. Thus educators had to spend 
much more time observing students' work than in a traditional laboratory where students work in groups. 

4 CONCLUSIONS 
The developed system for remote access to the Telecommunications Laboratory enables students to 
practice in a real laboratory environment in a pandemic. The system was tested with students in the 
subject “Fundamentals of Telecommunications” during the 2020/2021 academic year.  

According to the surveyed students and teachers the system is easy to use and stable. It possesses all 
the facilities for reservation of resources. All respondents believe that remote labs can be an effective 
alternative to face-to-face laboratory exercises during a lockdown. As a major drawback, they point to 
the lack of opportunity for collaborative work. 
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Abstract 
The paper aims to determine the effects of movement games within extracurricular physical and sports 
education on motor abilities among athletically gifted students with special educational needs in an 
unfavorable epidemiological situation caused by COVID- 19. The following standardized tests were 
administered to assess the levels and changes in children’s physical fitness: standing long jump, sit-
ups, 10 x 5m shuttle run, and hexagon agility test. Somatic parameters that included body height, body 
mass, and BMI, were considered when designing an age-appropriate exercise program. The educational 
experiment has extended knowledge about the effects of movement games played during a 6-week 
intervention program on motor abilities among 12-13-year-old normal-weight children. The experimental 
group which consisted of children who practiced soccer played movement games during extracurricular 
physical and sports education classes. The control group consisted of students who attended 
extracurricular basketball practice. The Wilcoxon signed-rank test was used to determine changes within 
the experimental and control groups. Children included in the experimental group showed significant 
differences in sit-ups (T2) and hexagon agility test (T4). The Mann-Whitney U test was used to determine 
changes between the experimental and control groups at pretest and posttest. The body mass was 
significantly different between the groups at posttest. The two-group educational experiment has not 
confirmed the effect of movement games on the development of the explosive leg power, strength and 
endurance of the abdominal and hip-flexor muscles, running speed, and dynamic balance. This study 
was conducted within the project VEGA 1/0120/19 entitled "Movement correction of the problematic 
behavior of students from the standard population and students with special educational needs educated 
under the conditions of integration".  

Keywords: Pubertal age, extracurricular physical and sports education, intervention program, COVID-
19 pandemic, explosive strength, running speed.  

1 INTRODUCTION 
The declining physical fitness levels among children are currently becoming an issue. Regular school 
and extracurricular school physical and sports education may eliminate this problem [1] by developing 
children’s motor abilities and promoting mental toughness [2]. 

The importance of movement games in extracurricular physical education is critical. Sufficient attention 
needs to be paid to the preparation for the movement game, which should be a long-term matter of pre-
training for every teacher. Preparing a suitable space, material aids, or children's preparation is often an 
essential key to safe movement play, especially in terms of accident prevention. Therefore, it is vital to 
have these external conditions prepared in advance to prevent danger and the possibility of injury. When 
choosing balls, tools or other aids, it is necessary to consider their size, weight and other characteristics 
according to the age and fitness level of children. The negative effect of a good movement game is often 
caused by the wrong choice of aids or space [3]. In after-school physical education, a fast and correct 
organization to successfully implement movement games is recommended [4]. The games must be 
chosen according to their nature and types of children, and their layout in space. In movement games 
with division into groups, an adequate division of children must be accepted, not only in equal numbers, 
but also in terms of performance. This balance increases the motivation and involvement of each child 
in the movement game [5]. Children may intentionally use their motor preconditions to support the ability 
to perceive, respect, and communicate with others while perceiving their needs and moods [6]. 
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Puberty is a period during which there are the most favorable conditions for the acquisition and 
development of children’s motor abilities [7]. The period in which the child's body responds best to 
external stimuli. Neglecting some stimuli during this period may mean that the development of specific 
functions or properties of the organism will be disrupted or will not take place. There is a majority opinion 
that this is a period of increased sensitivity, receptivity and adaptability, when the child’s body responds 
to the external environment stimuli more intensively and effectively. Motor abilities are considered 
essential and internal prerequisites for the child’s movement during the pubertal period [8]. The results 
of multiple educational experiments [9, 10, 11, 12] have confirmed that the growth rate in experimental 
classes is 20 to 50% higher compared with the control classes. Their experiments showed that a period 
of 6 weeks was sufficient to develop motor abilities. 

The scientific-research context of assessing children’s physical fitness levels is related to a scientifically 
justified understanding of its aspects and the identification of the effects of exercise programs on the 
child’s body and motor development. The purpose of the study was to extend knowledge about the 
effects of movement games on motor abilities among pubertal children who participated in an 
intervention program with a focus on movement games. 

2 METHODOLOGY 
Due to the deteriorating epidemiological situation caused by COVID 19, an experimental factor within 
the educational research was carried out on a multi-purpose playground in the East Slovakian region in 
compliance with all strict hygiene measures and with the consent of parents and school management. 

The experimental group (EG) consisted of 18 non-randomly selected children (mean age: 12.75 years) 
who attended extracurricular soccer practice (Table 2). The mean body height and body mass was 
165.87 cm and 56.95 kg, respectively. The mean BMI of the children included in the experimental group 
was 20.38, which falls within the normal-weight category according to the Public Health Authority of the 
Slovak Republic [13]. 

The control group (CG) consisted of 18 non-randomly selected children (mean age: 12.37 years) who 
attended extracurricular basketball practice. The mean body height and body mass was 157.12 cm and 
42.38 kg, respectively. The mean BMI of the children included in the control group was 17.81, which 
falls within the normal-weight category according to the Public Health Authority of the Slovak Republic 
[13]. 

The intervention exercise program was implemented for six weeks, from 22 February 2021 to 7 April 
2021, as an experimental factor in an experimental group. The program included 20 movement games 
aimed at developing the tested motor abilities with 2 to 3 movement games per week. As scheduled, 
children played particular movement games every week. The games were played during the warm-up 
session of every extracurricular physical and sports education class as a funny warm-up. Children who 
attended after-school physical and sports education classes played movement games for 10 minutes. 
The weekly time allowance of the experimental factor within the intervention exercise program for the 
development of motor abilities averaged 23 minutes. The total effect of the games lasted approximately 
137 minutes. Four tests were administered to test children’s physical fitness levels: standing long jump 
(T1): explosive leg power, sit-ups (T2): strength and endurance of the abdominal and hip-flexor muscles, 
10 x 5m shuttle run (T3): running speed with changes of direction, and hexagon agility test (T4): 
explosive leg power, dynamic balance, and motor coordination. To determine differences between 
groups and changes in the physical fitness levels, Wilcoxon signed-rank test and Mann-Whitney U test 
was used. 

3 RESULTS 
The mean scores and significant differences for the experimental group and control group are presented 
in Table 1. The mean standing long jump (T1) score for EG was 184.6 cm, which is higher than the 
mean score (180.95 cm) reported by Laczo et al. [14]. However, the mean number of sit-ups (T2) was 
lower than that reported in the study by Laczo et al. [14]. Compared with their counterparts from 2013 
(45.09 repetitions), the mean number of sit-ups for EG was 39. The intervention program resulted in an 
overall improved level of running speed with changes of direction - 10 x 5m shuttle run test (T3). 
Compared with the mean score (18.60 s) reported by Junger [15], the mean score for EG was lower 
(13.94 s).  The scores recorded for the hexagon agility test (T4) were compared with the national 
standards for this test established by Řehák [16]. According to these standards, the mean score for the 
hexagon test was 14.45 s, which is higher than the mean score for EG (10.87 s).  
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The intervention exercise program based on playing movement games produced improved levels of the 
strength and endurance of the abdominal and hip-flexor muscles, running speed, and agility. The 
intervention produced no changes in the somatic parameters: body mass and BMI. The 6-week 
intervention exercise program that consisted of movement games resulted in weight reduction among 
EG children. According to the reported results, body mass was a factor limiting physical fitness levels.  

Table 1. Differences between pretest and posttest scores for EG and CG. 

 Experimental group Control group 
Variable Z p Z p 

BH 2.201 0.028 1.887 0.059 
BM 1.190 0.234 2.521 0.012 
BMI 0.840 0.401 2.380 0.017 
T1 0.420 0.674 0.420 0.674 
T2 2.028 0.043 0.910 0.363 
T3 1.183 0.237 1.400 0.161 
T4 2.521 0.012 1.120 0.263 

Note.  BH - body height; BM - body mass; BMI - body mass index; 
T1 - standing long jump; T2 - sit-ups; T3 - 10 x 5m shuttle run; T4 - hexagon agility test 

Children included in the control group showed diminished explosive leg power levels (T1) as the mean 
scores at posttest decreased by 1 cm for the standing long jump and 0.42 s for the 10 x 5m shuttle run. 
Improvements in mean scores were recorded for the sit-up test and hexagon agility test by 1.8 repetitions 
and 1.69 s, respectively. Changes in somatic parameters at posttest showed that body height plateaued 
while mean body mass score increased by 5.72 kg. Mean BMI thus increased by 2.59 kg/m2, and the 
mean BMI at posttest was 20,27 kg/m2, which, according to the BMI standards, indicates a normal 
weight. Significant differences between pretest and posttest in the control group were observed for body 
mass and BMI (Table 2). 

By comparing the pretest data of the experimental and control groups, significant differences were 
recorded for body mass only (Table 2), which indicates the homogeneity of the groups. Prepubertal 
growth spurt, which usually takes place between the ages of 12 and 14, was not found for body height. 
Body height increments get smaller after 14 years of age. The dynamics of body weight development 
for boys and girls is similar to that of body height. The maximum body weight gains depend on body 
height [17].  

Strength development at the beginning of puberty slows down because bone growth in length is faster 
than muscle growth. Endurance exercises are a means of developing endurance abilities. These 
exercises may be cyclic such as walking, running, cycling, and swimming or acyclic such as jumps and 
throws, usually selected from an inventory of sports-related exercises [3]. In the pubertal period, suitable 
conditions are created in the child's body for increasing the maximum oxygen consumption. Therefore, 
it is recommended to develop aerobic endurance in this period. By comparing the posttest data of the 
experimental and control groups, significant differences were recorded for body mass only (Table 2). 
The intervention exercise program consisting of movement games did not significantly affect the 
selected motor abilities. The period of 6 weeks is minimal to achieve significant changes in physical 
fitness components and somatic parameters. For most of the population, puberty is a period of impaired 
motor coordination due to changes in somatic, functional and motor development [18], which was 
confirmed in our study. 
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Table 2.  Differences between the experimental group and control group at pretest and posttest. 

Variable 
Pretest Posttest 

U Z p U Z p 
BH 18.5 1.365 0.172 14 1.838 0.066 
BM 11 2.153 0.031 20.5 1.155 0.248 
BMI 17 1.523 0.128 29 0.263 0.793 
T1 19.5 1.260 0.208 17 1.523 0.128 
T2 22.5 0.945 0.345 23 0.893 0.372 
T3 26 0.578 0.564 20 1.208 0.227 
T4 30 0.158 0.875 26 0.578 0.564 
Note.  BH - body height; BM - body mass; BMI - body mass index; 
T1 - standing long jump; T2 - sit-ups; T3 - 10 x 5m shuttle run; T4 - hexagon agility test 

4 CONCLUSIONS 
This study deals with the effectiveness of an intervention exercise program, focusing on movement 
games within extracurricular physical and sports education for the development of motor abilities of 
athletically gifted students with special educational needs in the unfavorable epidemiological situation 
caused by the COVID-19 pandemic. The two-group educational experiment has not confirmed the effect 
of movement games on the development of the explosive leg power, strength and endurance of the 
abdominal and hip-flexor muscles, running speed, and dynamic balance. The experimental group of 
students who attended after-school soccer practice showed improvements in the selected physical 
fitness components. The control group of students who attended after-school basketball practice did not 
show any improvements in the selected physical fitness components. The main finding of the study is 
that after-school intervention exercise program promotes physical fitness components in primary school 
students. Based on the experimental findings, the following practical recommendations have been 
proposed: 

• To develop motor abilities on a long-term and continual basis 

• To regularly monitor physical fitness levels and vary movement games 
• Use model and experimentally verified movement games as one of the game portfolios for after-

school physical education practice and extracurricular leisure-time activities 

• To implement training projects aimed at providing knowledge about the structure, assessment, 
and development of motor abilities within the continual teacher education 

• To study scholarly and scientific publications about the issue addressed, 

• To conduct further research to determine the effects of selected movement games on motor 
abilities and acquaint school officials, teachers, and pupils at particular schools, including other 
representatives, with the research results, 

• To promote the application of intervention exercise programs for after-school physical and sports 
education based on the positive findings. 
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THE VIRTUAL ROBOTIKUM – TWO APPROACHES TO PRACTICAL 
PROGRAMMING WITH HUMANOID NAO ROBOTS DURING THE 
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Abstract 
The educational research project RoboPraX uses humanoid robots (Type NAO from SoftBank Robotics) 
not only as an easy entry to programming and STEM education, but also to demystify robotics / AI and 
to promote STEM fields. Achieving these goals requires working on the actual robot, as many features 
are only available on the physical robot. The in-class workshops have shown that this approach can 
have many beneficial side-effects, such as increased motivation for computer science and enhanced 
computational thinking. The current pandemic situation however asks for social distancing, making 
regular classes with groups working on robots next to impossible. To keep learners motivated and in 
practice, the project team RoboPraX has started to develop two educational schemes using the virtual 
NAO robot, which is available in the visual programming environment Choregraphe.  

The first scheme consists of asynchronous self-guided educational videos where an application for the 
virtual robot is programmed. This is supplemented by worksheets, a master solution as well as further 
information. The target group are learners who want to get to know the visual programming software or 
to program an app for NAO robots. The second scheme is a synchronous course, where the project 
team teaches learners how to program NAO robots live online using a video conferencing tool and the 
features of the virtual robot. This approach tries to give schools and students an opportunity to take part 
in a so-called virtual Robotikum when physical meetings are for some reasons (e.g. pandemic) not 
possible. The results of the evaluation of the first pilot installment of the second scheme will complete 
this paper. 

Keywords: educational robotics, NAO robots, Covid-19, online learning, self-guided learning, remote 
teaching, virtual robots, asynchronous learning, synchronous learning, STEM education, teaching 
videos, social distancing.  

1 INTRODUCTION  
The digital era we are living in requires a specific skill set to successfully navigate the future. Especially 
students are asked to prepare themselves for jobs that do not exist yet and organizations like P21 or 
OECD have laid out a specific skillset that should be taught to students nowadays [1, 2]. Among these 
competencies are the well-known 4C in education: collaboration, creativity, critical thinking, and 
communication [1]. These competencies need to be acquired as early as possible, preferably during 
school education. To support this goal, the research project RoboPraX was developed [3, 4]. As part of 
this project, the team designed several workshop concepts for students to work with humanoid robots 
and gain these competencies. It started off with a three-day workshop for middle and high school 
students, called Robotikum [5]. During this workshop, students are introduced to the topic of humanoid 
robots, programming and Artificial Intelligence (AI). Using NAO robots from Softbank Robotics for a 
hands-on project-based teaching approach, students learn the underlying basic principles of 
programming, computational thinking, logical structuring and problem solving strategies appropriate for 
a digital environment [6, 7, 8]. Students use the visual programming software Choregraphe provided by 
the robot manufacturer for programming. Similar to the renowned block-based programming language 
Scratch, preprogrammed boxes are dragged into a panel and connected in order to create an 
application. This allows a subtle and successful introduction into programming even for novices in this 
field as robot applications can be developed without writing a single line of code. The software offers a 
wide range of preprogrammed boxes that contain functionalities like text-to-speech, speech recognition, 
image recognition, tactile sensors, locomotion, animations and many more. This enables students 
without prior programming knowledge to develop various kinds of applications for NAO robots within a 
short amount of time. 

The Robotikum is accompanied by an online preparatory course in MOOC (Massive Open Online 
Course)-format, called RoboBase and hosted on the Moodle based platform of the Virtual Linguistics 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5379



 

 

Campus (VLC): www.oer-vlc.de. This MOOC gives information on humanoid robots in general as well 
as the NAO robots used during the workshop. Students are familiarized with definitions, fields of 
application, robot capabilities and the visual programming environment for NAO. The course contains a 
link to download the software so that learners can work along instructional videos that introduce small 
applications for NAO, however, the actual programming work is done during the workshop. Students 
receive a handbook in German language containing the most important information on the robot and 
how to program it as well as a workbook with exercises. These workbooks are available in three levels 
of difficulty and are chosen according to the programming knowledge of the students. 

The research team developed a complementary course for teaching degree students to train future 
teachers and provide them with the necessary didactic skill set to transfer the relevant competencies to 
their students. This university course is called RoboTeach and focuses additionally on the didactic 
background including educational theories such as constructivism, social learning and constructionism 
as well as teaching concepts like project-based learning, learning by doing or makerspace concepts. As 
their final project, students develop an application for in-class use rooted in the general curriculum as 
specified by the Hessian Ministry of Education and Religious Affairs.  

Quite a number of schools and universities own NAO robots, however, due to the Covid-19 pandemic, 
they had switched to emergency remote teaching to keep in compliance with the required social 
distancing. Distance learning and homeschooling prevent in most cases any work on a physical robot. 
Exercises and course structures based on this real life contact could not be used anymore, which made 
these expensive teaching and learning tools virtually obsolete for the time being. To offer schools a 
workshop concept that makes use of the NAO robot even when in-class teaching cannot take place and 
to give learners who are interested in working with NAO the opportunity during those times, the 
RoboPraX team developed two concepts. One is a synchronous online course for schools, similar to a 
normal Robotikum, using a video conferencing system - thus, going virtual. The other concept targets 
individual learners with asynchronous educational videos for self-guided learning where an application 
for the virtual robot is programmed. These video tutorial tasks are supposed to enable learners to 
continue progressing in their studies even without access to the physical robot. Many programs can 
already be prepared using the simulated robot in the software and as soon as in-class teaching can take 
place again, these programs can be tested, refined and finalized on a physical one. Both schemes as 
well as the software Choregraphe and the limitations of using a virtual humanoid robot are presented in 
this paper. 

2 THE SOFTWARE CHOREGRAPHE 
Choregraphe is a desktop application for programming NAO robots using a visual programming 
language. The software is available for Windows, Mac and Linux computers. Due to pre-programmed 
boxes, even beginners can easily develop animations, dialogs and other robot behaviors without 
knowledge in a common textual programming language. The application can then be tested on a real or 
a simulated NAO robot. Furthermore, the software allows users to control the robot (change the volume, 
put robot into stand-by, etc.) and monitor it (check the temperature of joints or values of robot internal 
variables). For more advanced programmers, there is also the possibility to write one’s own Python code 
to develop certain robot behaviors [9, 10]. 

The interface is quite easy to handle and is similar to, for example, MS Office products. The major 
obstacle for German students is that the software is only available in English language. The structure of 
the interface is not too difficult (see Figure 1). In the upper part, there is a menu and a tool bar for basic 
functionalities like saving the project, connecting to a robot, playing a robot behavior, etc. The toolbar 
below displays the most frequently used functionalities from the menu bar as icons on the left side and 
buttons for robot specific actions (stand by, adjust volume, etc.) on the right side. The rest of the interface 
consists of panels that can be displayed or closed. The most important ones are the ones that can be 
seen in the screenshot below (Figure 1). In the middle, there is the flow diagram panel where robot 
applications are created out of boxes that can be found in the box library in the lower left corner. Boxes 
contain specific programming functions or robot related actions, which, when combined, result in a robot 
application. In the box library panel, the boxes are clustered into categories and from there dragged into 
the flow diagram panel in the middle to create robot behaviors. There are boxes to make the robot say 
something, to stand up, to perform a certain animation, to change its LEDs, to recognize people or to 
listen to certain words, just to mention a few. Moreover, there are also boxes containing programming 
logic like counter, if-statement, mathematical operations and many more. Above the box library panel, 
the files the robot application is made of are displayed. On the right hand side, a robot can be seen, 
either the simulated one or a representation of the real one. Below that panel is the co-called inspector 
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which gathers information about the selected box or behavior. The dialog panel in the middle below the 
flow diagram panel is used to simulate a dialog with a virtual robot by typing in user input and receiving 
written robot responses [9, 10]. 

 
Figure 1: Choregraphe 2.8 interface (panel sizes increased for better readability) 

3 VIRTUAL ROBOT LIMITATIONS 
As humanoid robots such, as NAO (aka social robots), are designed for real-life human interaction, 
virtual concepts will always entail pitfalls. If these robots are not used physically, but a virtual counterpart 
instead, the social aspect of the robot, being part of the real world, is to most extend lost and it merely 
appears as an avatar (a virtual agent). For example, seeing a real NAO walk around can be quite 
impressive (if the person has never seen how such a robot walks), however a virtual simulated NAO 
walking on the screen is neither that impressive nor does it raise that much interest in robotics or 
programming. Furthermore, many of the robot’s features cannot be used as the emulator does not 
possess any additional hardware (and does not make use of the computer internal one) to carry out 
object/people/QR-code recognition with its camera, to trigger tactile sensors, to measure distances with 
its sonars or to use its autonomous abilities, to mention just a few. Also speech recognition and synthesis 
are only available written and not spoken. Users only have a ‘dialog panel’ to simulate user input and 
robot response by typing in utterances and reading responses. Hence, when working with the simulated 
robot, many of the available boxes in the software Choregraphe either cannot be used at all or must be 
simulated by typing in text or triggering boxes manually.  

Besides these relatively normal limitations when working with an emulator instead of a real-life object, the 
virtual robot in the software Choregraphe 2.8 (used for NAO V6 robots) exhibits several issues and throws 
certain errors even if the application is programmed correctly. These issues have already been reported 
to the developers from SoftBank Robotics in hopes of a bug fix. Among these major problems are: 

• The “Set language”-box throws an error message when trying to set the language of the virtual 
robot. Surprisingly, the entire application is not stopped and the next box can be triggered 
manually, even dialog files are loaded properly. Setting the language is a crucial feature, 
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especially when working with an actual robot, hence this feature is also essential with a virtual 
robot.  

• The standard box for making NAO move around, the “Move To”-box, does not work with a virtual 
NAO robot due to the missing module ‘almath’. Moving the robot in a safe environment, without 
risk of damaging the robot, is best practice and essential for programming robot applications. 

• When “Say”-boxes are used to make the robot speak in a language other than English, the robot 
utterance is, in many cases, neither displayed in the dialog panel nor in the robot view as a speech 
bubble above the displayed robot. This way users can only guess whether there is a problem with 
the development software Choregraphe or an error in their developed robot application. 

These NAO V6 (Choregraphe 2.8) specific bugs make the virtual use of NAO robots all the more difficult. 
Despite this, the first virtual task was developed at the end of 2020, using the newest robot version NAO 
V6 and simply coping with the problems. As those major bugs had not yet been fixed by spring 2021 
and hence, to avoid problems during the virtual Robotikum in June 2021, the older NAO version (V5) 
and the corresponding Choregraphe version 2.1 were used. 

4 VIRTUAL TASKS 
The virtual tasks are asynchronous self-guided educational videos including additional material such as 
a worksheet and a sample solution of the robot application which is to be programmed. The exercises 
are designed to meet different learning preferences, for instance of learners who like to watch videos 
and work along or those who prefer reading a task and carrying it out. Therefore, worksheet and 
screencast of the same exercise are not supposed to be complimentary, they rather are equal 
supplements for different learning scenarios, hence containing the same information (task description, 
hints, solution, etc.).  

4.1 Structure 
As the project team already has a YouTube channel1 and an online e-learning platform2, instructional 
videos could easily be included. The screencast follows a clear structure similar to that of the 
worksheets. The video starts with an explanation of the exercise and includes a demonstration of the 
finished program on a physical robot for better understanding as well as further information on how to 
solve the task. This is supplemented by a reference to the supporting materials (worksheet and sample 
solution) and where to find them (as download link in the video description). Viewers are then asked to 
pause the video to work independently on the described task. The video continues with a step-by-step 
explanation of the programming process, starting from scratch and testing the application repeatedly 
during its composition. An example of such a screencast and exercise can be found on our YouTube 
channel (https://youtu.be/laSwiJ1RWpg). 

4.2 Exercise 
Basis for the development/choice of tasks that can be programmed solely using the virtual robot was a 
workbook the project team created for their in-class workshops. In a first step, the exercises that are 
transferable to the virtual robot had to be identified or modified keeping in mind the limitations of the 
virtual agent (see section “3 Virtual robot limitations”). Secondly, as the target groups for this pilot 
exercise range from general to specific audience and thus cover a great variety of age groups and 
educational backgrounds, the exercise could not be too complex. All interested parties and especially 
university students who take part in a didactic seminar on educational robotics offered at the Philipps-
University Marburg as well as middle or high school students participating in the project teams’ school 
workshop Robotikum should equally be able to follow the instructions. The chosen exercise focuses on 
the basics of block-based programming. In the task, the virtual robot is supposed to open or close its 
hands when different tactile sensors on the hand are touched. These touches can be simulated in the 
software and the virtual robot actual moves its hands. 

Such exercises are supposed to keep students engaged and train their problem solving capabilities in 
a digital environment. Participants can practice and prepare for future work on physical robots and 
familiarize themselves further with the software Choregraphe in a self-guided learning approach. 

 
1 https://www.youtube.com/channel/UC7mZyCH5ppdYdJrHuxjJtkw 
2 https://oer-vlc.de/ 

5382



 

 

4.3 Worksheet 
The didactic concept for these tasks includes instructional worksheets which were inspired by placemat 
instructions for Lego Mindstorm [11]. As mentioned before, the worksheets cover the same content as 
the videos. They follow a clear structure namely consisting of at least two pages to separate the task 
instructions and useful hints from the solution, giving learners a fair chance at trying to solve the tasks 
individually before peeking at the model solution. 

The first page consists of the task description, the requirements, the necessary boxes for solving the 
task as well as hints and workarounds that support the learner in programming the virtual robot. The 
next pages focus on how to solve the task consisting of screenshots of the model solution, explanations 
on how to connect boxes and how to set the parameters correctly with special focus on difficult 
programming parts. 

4.4 Implementation 
The tasks were to be developed in German and English language. Bearing in mind the aforementioned 
limitations of the newest software version, the team decided to develop only one pilot task in both 
languages until the problems are resolved. These two versions of the same task were published on 
YouTube and have been watched by a couple of hundred viewers by now. However, as there was no 
software update and consequently no bug-fix by summer 2021, the development of such virtual tasks 
was put on hold. The project team decided rather to wait for an update then to develop tasks for an 
outdated robot version (i.e. NAO V5). 

5 VIRTUAL ROBOTIKUM 
As the pandemic progressed in Germany, extra-curricular courses were mainly cancelled. However, 
some teachers and students did not want to miss out on their special programs and one such teacher 
sought out our project group, asking whether there would be a possibility to visit a Robotikum virtually 
with his robotics club3. This prompted the RoboPraX-Team to further develop their idea of the virtual 
tasks into the first virtual Robotikum, which will be described in the following sub-sections along with first 
observations and group feedback for this pilot installment. 

5.1 Structure 
The pilot installment took place once a week for four weeks during all of June 2021. The workshop was 
designed as a synchronous online event using the video conferencing tool BigBlueButton4. The choice 
of video conferencing tool was determined by the options available to the participating school. An 
advantage of this choice was that the participating students were already familiar with the tool so that 
no time needed to be allocated to an introduction into BigBlueButton. The participating students were 
part of a programming club which is offered in the schools afternoon program5. The course included 
students ranging from sixth to ninth grade. The participation in the virtual Robotikum was voluntary and 
eight students took this opportunity (seven males and one female). Due to the pandemic, the 
participation of the students was fluctuating, which led to some minor issues with knowledge transfer 
between the weekly sessions. The background knowledge of the students varied as well, while some 
had already experience in programming with Scratch or other visual programming languages and had 
worked with robots like Lego Mindstorm, others were completely new to programming and still showed 
issues in handling a computer competently. 

The virtual Robotikum was planned as an event with three sessions and later on extended by a fourth 
session. Each session was ninety minutes6 long, which was the regular duration of the afternoon 
programming club and followed a specific structure (see Table 1). During the sessions, the teacher was 
present and assisted in organizing the participation via BigBlueButton. Additionally, he supported two 
students who logged on from school grounds, while the other students participated from home. The pilot 
installment was accompanied by the project programmer and the project researcher as well as one to 
 
3 The club was part of the afternoon class program of a school in Marburg, Germany. 
4 https://bigbluebutton.org/ 
5 The participating school is a so-called “Ganztagsschule” (fulltime school), in Germany, this means that they offer additional courses 

in the afternoon, after the core curricular activities are finished for the day. These extra-curricular courses are optional and can be 
chosen freely at the beginning of each school year. In these courses, students from different grades come together as the activities 
are not grade specific. 

6 Two German school hours – one school hour equals 45 minutes. 
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two student assistants. The student assistants observed the session to learn about the new concept. By 
taking over at strategic points and leading specific tasks, they had the opportunity to practice their 
teaching skills as they are supposed to lead such workshops independently in the near future.  

In the first session, after solving administrative and organizational questions (e.g. where to find the 
material, how to ask questions, etc.), students were introduced to the NAO robot via a virtual live 
demonstration of the robot’s capabilities and learned how to use the software Choregraphe. Each of the 
next sessions started with a revision of the content of the prior meeting. This served not only as 
reinforcement or deepening but also as leveling of the knowledge base for those students that might 
have missed the previous meeting. This introductory part also offered the opportunity for students to ask 
comprehension questions and show their applications to their classmates. Afterwards, new topics were 
introduced and after a short explanatory section, students could directly use the new information and 
practice their programming skills during a given task. The results were then presented to the group and 
discussed briefly. Here again, students could ask questions to deepen their understanding. The last 
session additionally included a part with the actual NAO robot who was located at the project 
headquarters and put in front of a laptop to be part of the videoconference. Students had installed the 
program TeamViewer 7(remote access software for computers) to control the robot remotely allowing 
them to test their applications on a real robot while being able to see it.  

Additionally, a break-out room was always available. Students could enter and receive help with more 
general questions regarding their computer or the videoconferencing tool, but also more specific 
questions or issues concerning NAO and Choregraphe. 

Table 1: Virtual Robotikum structure 

 

5.2 Exercises 
The RoboPraX-team had already developed a whole series of tasks for working with a physical robot during 
the Robotikum (i.e. workbooks). For the virtual Robotikum, the team had to analyze which of the existing 
exercises are feasible with the emulator bearing in mind the limitations explained in section “3 Virtual robot 
limitations”. After the analysis, only half of the existing exercises were regarded as practical and appropriate 
for a virtual Robotikum. Exercises that require the robot’s camera for example were left out. The exercises 
still make use of robot features like movements, locomotion, animations and human-robot interaction as well 
as fundamental programming concepts such as loops, conditions and parallel vs. subsequent actions.  

An exercise consists of guidelines on how to program a certain robot app/behavior. More precisely, such 
an exercise contains a task description including a list of the required boxes (in the software 
Choregraphe) and sometimes additional hints on more complex boxes. As prerequisite, students should 
be familiar with the software Choregraphe8. 

During the virtual workshop the exercises were carried out following a certain procedure. First, the task 
was presented verbally, then a member of the RoboPraX-Team demonstrated the final application live 
on a real robot for the students to have a better understanding of what to do. Next, if necessary, the 
 
7 https://www.teamviewer.com/de/ 
8 The project team has developed an online preparatory course in MOOC (Massive Open Online Course) format. This course contains 

introductory information on humanoid robots in general but also on the software Choregraphe specifically, thus preparing students 
for the in-class use (see section 1 “Introduction”). 
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group discussed the different components of the app supported by a flowchart. Afterwards, students 
went to work and started programming. After a roughly 20 min working period, a selection of students 
presented their work. In case students required more time to finish their applications, up to 5 minutes of 
additional coding time was granted. 

Out of a pool of 15 available exercises, five were done throughout the sessions plus the additional small 
robot applications the students programmed as repetition in the first 10 to 15 min of each session. 
Furthermore, students had free-work phases where they could program whatever they liked, meaning 
they could try out new boxes to create new robot behaviors or extend their existing ones. In the first 
session, students programmed, as always, their first robot application named ‘hello, world!’. The 
following exercises focused on conveying the basics of block-based programming and programming 
logic (loop, condition, etc.).  

5.3 Feedback & Experiences 
The pilot installment was quality assured using direct student feedback form the participants as well as 
participatory observations from the project researcher and the student assistants. For the student 
feedback, the live feedback tool Pingo9 was used, the participatory observations were based on a 
predesigned observation sheet. 

The general opinion was positive, in a final feedback round, all students stated that they enjoyed the 
workshop sessions. However, they also mentioned that they would have liked to interact with the robot 
in real life. One could therefore conclude, that the main goal of this workshop, which was to raise interest 
in programming / robotics and to introduce students to block-based programming, was reached. 
Moreover, students were surprised by the fixed structures that needed to be adhered to for the robot to 
function appropriately. The installation of the software Choregraphe was considered difficult as well as 
the download and working with the files. But even students with little to no prior knowledge of 
programming stated that they had a lot of fun and found the programming easier than expected. 

One issue arose from the great heterogeneity of the group, as some students had already a quite vast 
background knowledge in programming and could have worked in a faster pace or on more complex 
tasks. The virtual setting slowed down the group’s progress as demonstrations and problem 
identification required more time. Additionally, the students were very interested in seeing and working 
with the real object, the NAO robots, which would have improved their experience greatly as social 
robots are designed for human-robot-interaction. 

During the live feedback, students were asked five questions via Pingo which targeted the usage of the video 
conferencing tool, the information and explanations given during the sessions, the concept as a whole, the 
support offered by project team and the tasks students had to work on. The exact questions were: 

- Working via BigBlueButton was … (Answer options: very bad – bad – ok – good – very good) 
- The explanations were … (Answer options: very bad – bad – ok – good – very good) 
- The virtual Robotikum was … (Answer options: very bad – bad – ok – good – very good) 
- The support offered by the team was … (Answer options: very bad – bad – ok – good – very good) 
- The exercises were … (Answer options: very easy – easy – average – difficult – very difficult) 

 
Figure 2: Responses to the first four feedback questions via Pingo.  

 
9 https://trypingo.com/de/ 
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As shown in Figure 2, students were very satisfied with the virtual Robotikum in general, the explanations 
and the support offered by the team. All students rated these questions positively. Regarding the work 
via the video conferencing tool the majority (80 %) rated it neutral (OK). There could be several reasons 
for that. The whole experience with the robot could have been improved during an in-person workshop, 
where students can actually experience the humanoid robot live. Additionally, especially for 
programming novices the support would have been even better, although it was already rated ‘very 
good’ by all participants. Moreover, it should be taken into account that students had already been 
working through video conferencing tools for over a year at that point due to the pandemic and might 
have been a little tired of it. Regarding the posted exercises, the students considered them to be of easy 
to average difficulty.  

Based on participatory observation and reflections, it can be said that students asked many interested, 
detail-oriented questions, showing great participation and high motivation. Working with a question-
answer procedure proved a successful approach. Students exhibited some shyness or reservations 
during the repetition phase at the beginning of each session. However, this resolved in the course of 
each meeting. Some programming aspects, for example conditions or connecting boxes correctly in this 
visual programming language were quite difficult for the participants. However, through precise 
questions and with some supporting hints, they were usually able to overcome their difficulties. 
Additionally, students helped each other continuously, showing great peer learning through peer 
tutoring. The initial outline of the virtual Robotikum was comprised of three online meetings, but students 
pleaded for an additional virtual as well as an in-person meeting. To accommodate these requests, the 
project team added another, fourth online meeting and supplemented the in-person appointment through 
the use of TeamViewer, as the school withheld their agreement to the in-person workshop (due to 
pandemic related constrictions). Working with TeamViewer in the last session to give students a chance 
to actually test their robot applications on a real robot despite not having an in-person workshop proved 
to be more difficult than expected and took up more time than planned (technical issues, switching 
between students, upload of data files etc.). This needs to be factored into future session outlines. The 
revision of the weekly meetings showed good content recollection on part of the students. 

6 OUTLOOK 
The virtual options open up possibilities to include students that might not be able to attend an in-person 
workshop or any extracurricular activities (due to illness, transportation issues and the like) in the 
Robotikum. Also pandemic situations such as the recent global Covid-19 epidemic with lockdown rules, 
closed schools and social distancing might also prevent in-person events. The virtual Robotikum can 
help bridge such temporal situations and keep students actively engaged. Nonetheless, as the NAO 
robots are social robots and designed for human-robot-interaction, an in-person encounter cannot be 
replaced by this virtual concept even though it proved to be successful and worked rather well. Students 
need to be able to experience the embodiment and the interactional aspect to fully grasp humanoid 
robots and their capabilities as well as limitations. The financial aspect should also be taken into account, 
there are many programmable online avatars and the additional positive features that humanoid robots 
bring to the educational table are disabled in a solely virtual environment. As described here, this 
concept serves well for situations where a gap needs to be bridged and in-person meetings are 
impossible.  
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HOW TO PREVENT FRAUDS AND CHEATING AT PROGRAMMING 
EXAMS 

V. Stoffová, R. Horváth 
Trnava University, Faculty of Education (SLOVAKIA) 

Abstract 
Learning and teaching programming is impossible without understanding the solution and the 
algorithm(s) and knowing the programming language. This article focuses on the teaching methods and 
verification of acquired knowledge and skills in programming. It points out that programming is not about 
using a set of theoretical knowledge but about using algorithms to solve (old and new) problems, learn 
new skills, and re-use them to solve new non-standard problems. Therefore, solving each programming 
task that we used to test student’s knowledge during the exam required the creative application of 
theoretical knowledge and practical skills and programming experience. The tasks were defined in such 
a way that it is insufficient just to connect some memorised segments and fragments of apparent solution 
of the task, but that it is necessary to apply creative programming thinking, which is not tied to a specific 
programming tool, but rather to the programming paradigm used. Such exams make the write-off from 
the notes from the lecture or the exercises or the use of illicit resources with ready-made solutions futile. 
We do not use the open book system yet, but we are considering its introduction given the above. The 
article also speaks about the possibilities of monitoring and supervising students’ actions during the 
online exam using standard communication tools of the MS Teams platform. 

Keywords: programming exams, online testing, cheating, frauds. 

1 INTRODUCTION 
Being able to program, have algorithmic and programming thinking and feeling means several things. 
Within them are for example: the ability to use and apply the theoretical knowledge about the basic and 
some specific algorithms and about the programming itself, applying the programming concepts, and 
also the optimal and skillful use of basic elements of programming language, such as standard data 
structures, predefined functions and procedures, use of default library elements, modules, units, and 
similar. 

The performance of a programmer depends on its deep level on programmer’s theoretical knowledge 
and ability to think programmatically. Secondary it depends also on the knowledge and experience in 
using the programming tool itself (the environment for the language). In connection to this, determining 
the student’s programming level and programmer’s skill is a bit challenging task. In the case of 
programming, which is a creative activity that combines a lot of knowledge, skills and abilities of the 
programmer, it is not easy to develop exact types of tasks (for a test) that will help automate this activity 
and prevent or make impossible for students to cheat on the exams. 

The best suitable are such types of tasks that are focused mainly on the verification of creative and 
executive programming skills and not on memorized knowledge, facts and information. Those tasks are 
not the best for fully automatic testing of students’ programming skills, because they require at least 
partial review by a living person (the teacher). However, it is possible to make the testing partially 
automatic. 

2 DISTANCE TEACHING PROGRAMMING 
During the COVID-19 pandemic’s lock-down we conducted distance online lessons. We substituted 
personal contact with remote control and screen sharing and other ICT tools [1, 2]. This is not the first 
contact with methods that use modern tools [3, 4]. The online teaching method projected itself also on 
methods of assessments and exams. New situation required new methods of preventing frauds and 
cheating. The technical means provided us the possibility of screen sharing and camera on student view 
in parallel. The student should have also their microphones turned on, because the sound transmission 
can provide us the additional information about the suspicious events on the other side. Another, 
systematic change was the types of assignments (task) that students had to solve. It should be always 
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original tasks and tasks requiring logical thinking, active problem solving, and deeper understanding of 
the topic. 

Teaching programming and creating tests of programming is something we deal with for many years 
[5 – 12]. It is important that they get a positive attitude to programming, which will become an important 
factor that helps them to solve many problem situations more easily, at school, at home, in praxis. If the 
programming should be a pleasant activity the one should be able to perceive its “beauty.” Otherwise 
hardly any achieved result will bring joy. 

We also want the student to understand that they will not learn to program by reading books on 
algorithms and programming. Memorizing finished algorithms and source code could be some sort of 
substitution for the deeper understanding for the beginners, but true deeper understanding will be 
necessary sooner or later. The best way is simply to start to program and never stop. Programming is a 
highly creative activity, it creates space for the realization of original and unique solutions and ideas, 
and that is its magic. 

2.1 Guiding students to independent work 
After gaining the first necessary (basic) knowledge in programming, it becomes more to a skill than 
knowledge. The reason is that then it requires lots of training. It is like learning or gaining the skills in 
algebra. First, you must learn some basics and get the knowledge necessary to basic understanding, 
then you need to train and drill a lot to get to a next level. 

We repeatedly persuade students to work independently, learn independently, at home or with friends. 
Without self-effort and self-discipline, the way to master programming stays closed. There are several 
ways to go that direction: study solved examples – read and understand existing programs; search and 
solve unsolved exercises – solve the assignments beyond exercises and lectures; study and learn in 
couples or small teams with the classmates; take individual lessons provided by specialists; search for 
any new methods. 

Students’ independent work is important not only to acquire initial self-discipline, but also to build a more 
lasting habit, which will be important further, if the student wants to continuously improve in 
programming. No school, no few-weeks course can educate a student sufficiently in programming. It is 
a longer process. Therefore, it is important for the students to mentally adjust to the fact that this goal 
will take him a little longer, certainly beyond one or two semesters. An ideal case would be if 
programming would become fun for the student. This is, however, not an all-the-time natural case… 
(Personally, we believe that learning programming is impossible without finding at least some level of 
fun in it. It depends on more than one factor.) 

2.2 Management of problem- and project-based teaching of programming 
One of the solutions how to prevent cheating on exams is to change the way of assessment completely. 
It has its own pitfalls, but we could eliminate them, at least partially. The problem- and/or project-based 
teaching method is one of them. The possible pitfalls are: student in the bigger team can stay 
inactive/dormant profiting from the work of the teammates; student working on an individual project may 
shift/pass the work to somebody else (schoolmate, some hired person paid for the work…); the student 
can copycat an existing project; or similar situations. 

If we would be in a classical situation, one of the ways how to prevent frauds would be to personally 
supervise the progress of projects on a weekly basis; either during the exercises or during some 
consultation classes. However, we are not in a classical situation. Online teaching affects this part, too. 
We can substitute the personal meetings with online sessions where students show us the progress 
using a camera or screen sharing (if it is a software project). Student must be able to prove the 
authorship of the work. Because in our case they are the future teachers of informatics or computer 
science, honesty should be their natural quality so that they can be a role model for their own learners 
that they will teach in the future. But the student must be able to defend and (theoretically) justify his/her 
solution. He/she must be able to discuss, argue and prove that he/she is convinced that the solution is 
not only correct but also optimal. 

3 TESTING KNOWLEDGE OF ALGORITHMS AND PROGRAMMING 
Undoubtedly, the best way how to test programming skills and knowledge is by giving practical task that 
should learners solve. Several years ago, the exams were split to practical and theoretical parts. The 
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theoretical part suited better to students that were less skilled programmers. It was meant as some kind 
of “safety net” for them and it worked. However, we dismissed this practice. Nowadays, the exam is 
strictly practical. 

3.1 Recommended types of tasks 
Searching for the solutions for the problems connected to knowledge testing rises one another question. 
What types of tasks are best suitable, appropriate, and satisfactory to best cover our needs. We 
recommend using such types of tasks that do not require factual knowledge and that are not focused 
on memorized information. Those are creative tasks, tasks requiring creativity and understanding of 
principles. Programming is a partially creative activity. This is an advantage from the teacher’s point of 
view, it is often a disadvantage for those students who lack creativity or are beginners (we often 
encounter exactly the beginner-level students) and lack a deeper understanding of programming, yet. 

On one side we always try to be as helpful as possible. That includes giving the students such exam 
tasks that are not too much distant from the tasks taught through the semester. On the other side, this 
is exactly the opposite of that what we need during the pandemic’s situation. So, we need to search for 
the best compromises. (Which always is a no easy task.) 

To describe our approach correctly, the tasks are always unique, we try to create them in such a manner 
that they would utilise the techniques and procedures taught during the semester. Some students have 
problems modifying the curriculum and re-use the knowledge to solve problems given on exams. This 
is a repeating problem over the years. Students pass the exams gaining lower grades or taking more 
than one exam term to finish the course, but still, even after succeeding in the exam they admit (in 
informal talks) that programming is not their “cup of tea.” (Described situation could be elaborated in 
more detail, but this article is focused on a different topic.) 

3.2 Online programming knowledge evaluation 
In a classical situation, we gave the students a couple of programming tasks to solve. They can choose 
to solve just one and still be successful if the solution is almost perfect. Better, however, is to solve both 
tasks and get a higher grade. This part of the exam does not change in the online exams. 

During the online education we demanded from the students to have the camera, microphone, and 
screen sharing turned on. We used the MS Teams platform where we created independent channel for 
each student. Then we cycled through the channels watching student’s progress and asking 
supplementary questions. When we saw that some student got stuck, we attempted to navigate him or 
her to move on to find the solution of focused problem. 

The ideal case would be to have the student(s) taken by two cameras placed properly (evenly) in the 
room. However, such a level of technical equipment is not possible for each student, so we could not 
demand it. In single cases, there were even more technical difficulties, like when a student could not 
bring any camera to work, so we were forced to put more trust in the student. This with some other 
factors made us sure that personal contact and taking exams in person is the best option that cannot 
be fully substituted. 

3.3 Programming knowledge evaluation by testing 
Given that we consider it important to monitor the learning process of our students, to find out the 
progress and level of their programming skills and knowledge. We look for ways to do it in the shortest 
time possible. This issue is not new to us. We have implemented a few of our own knowledge testing 
systems and have shown that commercial, freely available knowledge testing systems can also be used. 
In fact, any standard type of test question/task can be used to obtain an answer or solution that leads 
students to apply their knowledge and programming skills. It is up to the teacher to use the possibilities 
of the system correctly and effectively. Thus, it is up to him to formulate the task unambiguously, in a 
natural way to be understandable for the learner so that he/she knows what to solve and in what form 
to enter the results. There are several tools available that support the creation of knowledge tests 
(differing of or classical “handouts”) and save the teacher the time he/she would need to correct student’s 
solutions. 

There is a software suitable for testing and verifying the knowledge of learners: aScAgenda, LMS 
Moodle, Google Forms, EduBase, Hot Potatoes, ALF, WebTests, and more. These systems have many 
common features, which relate not only to the possibilities they offer but also to the method of formal 
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construction and program implementation. These systems are often implemented using relational 
database systems. Individual types of test questions and tasks and their parameters are maintained by 
a module that often allows importing and exporting the content. The user interface provides all necessary 
functions for users (teachers) to create and improve their basis of questions. It is good to have a huge 
base of questions so the tests generated for students would be unique (also learning all the answers 
will be equivalent to classical learning to the test). 

3.4 Test tasks from algorithms and programming 
It can be shown that any standard type of question/task can be used to test knowledge of algorithms 
and programming. Here are some examples: 

ASSIGNMENT 1: What is the name of a procedure the implementation of which leads to obtaining 
correct results from the entered input data after a finite number of steps, in a finite time? 

Correct answer: algorithm. 

ASSIGNMENT 2: We have a declaration: 
var integer; 

Write a statement that reserves memory for the dynamic variable that the p pointer will point to. 

Correct answer: new(p) 

ASSIGNMENT 3: We have a given algorithm (below). What will be the output when we set the variables 
following values: a = 10 and b = 2? 
c := 0; 
while a > b do begin 
    a := a - b; 
    c := c + 1; 
end; 
write(c); 

Correct answer: 5 

Assignment 1 as a supplementary task (so-called “cloze item”) will take the form of: 

The procedure the implementation of which leads to obtaining correct results from the entered input data 
after a finite number of steps, in a finite time is called …………………… 

Parametric tasks can be also used here, offered in Moodle, for example, as shown in assignment 3 
above. 

 
True or false? 

Statement: The following expressions will be evaluated giving the same results: 
    4 * 3 + 5 * 8 - 1 
    (4 * 3) + (5 * 8) - 1 

Correct answer: true 

 
Multiple-choice item 
Let the new data type is defined and the following variables are declared: 
type TNew = ^ANew; 
    ANew = record 
        x: integer; 
        y: string; 
        v, z, s, j: TNew; 
    end; 
var x, y: TNew; 

Which of the following statements are not allowed? 

a) x^.z := y; 
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b) new(y^.j); 

c) dispose(x^.x); 

Correct answer: c 

 
Multiple-selection items 
Which operations are not (or should not be) defined in the data structure stack? 

a) adding an element on the top of the stack 

b) delete the stack element of the specified value 

c) check, if the stack is empty 

d) create an empty stack 

e) check the number of elements in the stack 

f) putting an element into the stack in such a way, that the stack stays sorted 

Correct answer: b, e, f 
(Note: Some operations are defined in some languages as side effect of inheritance, but they should not be used to keep the 
stack its original meaning and use.) 

  

Select the correct ways of declaring a two-dimensional array of integers – 10 × 10 (please, ignore the 
missing array variable identifiers and semicolons): 

a) array [1 .. 10] of array [1 .. 10] of integer 
b) array [1 .. 10] [1 .. 10] of integer 
c) array [1 .. 10, 1 .. 10] of integer 
d) array [1 .. 10], [1 .. 10] of integer 

Correct answer: a, c 

 
Matching items 
Match the operators with the descriptions: 

a) < 1. arithmetic operator 

b) or 2. logical operator 

c) div 3. relational operator 

Correct answer: a3, b2, c1 

4 CONCLUSIONS 
Our experience in teaching programming suggests that many of the problems we have to solve in the 
exercises result from ignorance of the basic theoretical rules typical of the programming language used. 

This often results in the inability of some students to follow the lecture of a teacher who seeks the ways 
to build, expand, and deepen their knowledge assuming that students have studied the theoretical rules, 
have the basic knowledge, know the basic terminology of algorithms and programming – simply that 
they have the prerequisites to master new curriculum and acquire new knowledge continuously. 

Instead of judging them we present our advice based on our experience and the results of our research. 
We formulated them as basic of creating test questions and tests: 

• An important aspect of testing is the use of clear and comprehensibly formulated tasks. If the 
learner does not understand the task correctly – he/she cannot solve it correctly. 
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• Therefore, it is important to evaluate and analyse the test questions and tasks that are in the 
database. The content of the tasks must be guaranteed by the teacher, which could or could not 
be also the technical provider (the teacher might have technical helpers). 

• Care must be taken to ensure that the complexity of the tasks grouped in packages/bunches is 
equivalent within one package/bunch so the equivalent tests could be provided from the learners. 
(Assuming that each student will be given one question/task from each package/bunch.) 

• Reliability and validity of the test must also be checked. 

ACKNOWLEDGEMENTS 
The work has been supported by the Cultural and Educational Grant Agency of the Ministry of Education, 
Science, Research and Sport of the Slovak Republic (KEGA) and the contribution was elaborated as the 
part of following KEGA projects: KEGA 013TTU-4/2021 entitled Interactive animation and simulation 
models for deep learning and KEGA 012TTU-4/2021 entitled Integration of the usage of distance learning 
processes and the creation of electronic teaching materials into the education of future teachers. The work 
is also supported by the Scientific Grant Agency of the Ministry of Education, Science, Research and Sport 
of the Slovak Republic and the Slovak Academy of Sciences (VEGA) and is part of the VEGA 1/0262/21 
project entitled Artificial intelligence in foreign language and literary education. 

REFERENCES 
[1] M. Štrbo, Modern E-Learning based Information and Communication Technologies (ICT) as a Part 

of Teaching Process. In Proceedings of the 6th International Conference on Inventive Computation 
Technologies (ICICT 2021). Piscataway (USA) : IEEE, 2021. ISBN 978-7-281-8501-9, pp. 1212–
1218. 

[2] M. Pokorný, Experience with e-learning in Teaching Combinatorics and Data Processing. In MIPRO 
2020 : 43rd International Convention on Information, Communication and Electronic Technology : 
proceedings. Rijeka (Croatia) : Institute of Electrical and Electronics Engineers Inc., 2020. – ISSN 
1847-3946, pp. 838–842. ⟨https://doi.org/10.23919/MIPRO48935.2020.9245319⟩. 

[3] M. Štrbo, Self-evaluation of knowledge from basic programming tasks. In Kupusamy, K. V. (ed.) 
Proceedings of the 3rd International Conference on Inventive Computation Technologies. 
Coimbatore (India) : Institute of Electrical and Electronics Engineers, 2018. ISBN 978-1-5386-4985-
5, pp. 340–343. ⟨https://doi.org/10.1109/ICICT43934.2018.9034386⟩. 

[4] M. Pokorný, Blended learning can improve the results of students in combinatorics and data 
processing. In International symposium on educational technology 2019. Los Alamitos (USA) : 
Institute of Electrical and Electronics Engineers. IEEE Computer Society, 2019. ISBN 978-1-7281-
3387-4, pp. 207–210. 

[5] H. Hyksová, Práce ve skupinách na ZŠ Wolkerova. [online]. [cit. 2018-08-15]. 
⟨https://www.veskole.cz/clanky/jak-pracujeme-s-all-in-one-pc-na-zs-wolkerova⟩. 

[6] V. Gabaľová, Elektronická učebnica : vybrané kapitoly z programovania v prostredí Lazarus. In 
XXXIIth DIDMATTECH 2019. Trnava : Trnava University in Trnava, Faculty of Education, 2019. 

[7] V. Stoffová – G. Lovászová, Testovanie vedomostí z informatiky. In Zborník 2 z vedeckej 
konferencie MEDACTA ’97 – Vzdelávanie v meniacom sa svete. Nitra: Slovdidac, 1997, pp. 487–
493. 

[8] V. Stoffová, Didaktické zásady testovania vedomostí a jeho automatizácia na počítači, In Zborník 
konferencie DIDINFO ’98, Banská Bystrica: MC a FPV UMB, 1998, pp. 43–49. ISBN 80-8041-261-
8. 

[9] V. Stoffová, Možnosti dištančného štúdia programovania. In DIVAI 2005 – Dištančné vzdelávanie v 
Aplikovanej informatike. Nitra: FPV UKF, edícia Prírodovedec č. 163, 2005. ISBN 80-8050-828-3. 

[10] V. Stoffová, Számítógépes programozás tudástesztelés (Programming knowledge testing by 
computer). In Nagy, M. (ed.): Zborník z I. medzinárodnej vedeckej konferencie Univerzity J. Selyeho 
„Vzdelanie – Veda – Spoločnosť” (A Selye János Egyetem „Oktatás – Tudomány – Társadalom” 
I. Nemzetközi Tudományos Konferenciájának tanulmánykötete). Komárno : Univerzita J. Selyeho, 
2009, pp. 85–89. ISBN 978-80-89234-83-7. 

5393



 

 

[11] V. Stoffová, Testovanie vedomostí v LMS Moodle. In XXII. DIDMATTECH 2009. Editor Veronika 
Stoffová. Trnava – Komárno : Trnava University Trnava – J. Selye University Komárno, 2010, 
pp. 171–181. ISBN 978-80-8122-006-7. 

[12] V. Stoffová, Az számítógéppel támogatott tudástesztelés szabályai. In Veda pre vzdelanie : 
Vzdelanie pre vedu I. Editori Orsolya Hegedűs a Ildikó Pšenáková. Nitra : Univerzita Konštantína 
Filozofa v Nitre, 2011, pp. 327–330. ISBN 978-80-8094-973-0. 

5394



 

 

HOW WELL DO WE UNDERSTAND WELLBEING? TEACHERS’ 
EXPERIENCES IN AN EXTRAORDINARY EDUCATIONAL ERA 

Chris Jellis1, Joanna Williamson2, Irenka Suto1 
1Cambridge CEM (UNITED KINGDOM) 

2Research Division, Cambridge University Press & Assessment (UNITED KINGDOM) 

Abstract 
COVID-19 has had a huge effect on education. While there has been much interest in the effects of 
school closures on children, less attention has focussed on teachers’ wellbeing. This article describes a 
small-scale study in which we explored teachers’ experiences and concerns during and after England’s 
second national school closure in early 2021. Our aim was to improve understanding of how teachers 
had been impacted in these unprecedented times. 54 teachers in England completed an online survey 
which was based on a well-established scale of teacher wellbeing. The survey also asked about what 
would improve teachers’ wellbeing.  
Levels of organisational and student interaction wellbeing were reported to be positive both during and 
after lockdown, but slightly higher after lockdown. By contrast, reported workload wellbeing was slightly 
negative overall, and slightly lower after lockdown. Strikingly, the issues that most affected teacher 
wellbeing were not especially connected to lockdown. Teachers were most concerned about the time 
available to do their jobs and the amount of administration expected of them. Interestingly, some of the 
longest-serving teachers were amongst those finding that time pressure and administration affected 
their wellbeing. We conclude that teachers’ longer-term working conditions impacted their wellbeing far 
more than teaching through lockdown did. Ensuring wellbeing needs are met in ‘normal’ times may help 
increase resilience when novel challenges arise. 

Keywords: COVID-19, wellbeing, teachers. 

1 INTRODUCTION 
Much has been reported in the news and in academic circles of the effects of the COVID-19 pandemic, 
particularly on student wellbeing and learning in the light of the national lockdowns that resulted. Across 
the United Kingdom, schools were closed to most children from mid-March 2020 until at least June 2020, 
although the great majority of children did not return to school until September [1]. A second national 
closure took place from early January 2021 until early March 2021. During these periods, home 
schooling, supplemented by distance learning through the use of collaborative technologies such as 
Zoom, became the norm. While there has been considerable interest in the effects of the pandemic and 
school closures on children, with so-called ‘learning loss’ a particularly salient concern [2,3,4], rather 
less attention has focussed on the wellbeing of teachers and school leaders. Teaching has become 
bound up with the availability of broadband, knowledge and understanding of technology and the ability 
to control student behaviour and motivation remotely [5]. Additionally, many teachers have been 
expected to collect evidence of student knowledge and understanding in order to justify teacher 
assessed grades in the absence of England’s usual high stakes external examinations for GCSE and A 
level. Undeniably, teaching experiences have changed substantially. 

In this article, we report on a study of teachers’ wellbeing. We surveyed teachers about their experiences 
and concerns during and after England’s second national school closure, during early 2021. Our aim 
was to improve understanding of how teachers had been impacted in these unprecedented times, and 
of the kinds of support that they may need.  

1.1 What is teacher wellbeing and why is it important? 
The term ‘wellbeing’ is all around us. Predominantly, it has been adopted by the media to denote such 
things as fitness, lifestyle, diet and good mental health. However, the psychological definition of 
wellbeing is not so far-ranging. Diener [6] defines subjective wellbeing as being equivalent to the concept 
of living a good life, or colloquially, ‘happiness’. At the heart of wellbeing is the concept of agency, that 
is, the power people have to determine their own thoughts and actions.  
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Although general wellbeing is an established concept, the area of teacher wellbeing is not so well 
defined. Noticing that there was a need for a specific teacher wellbeing scale that encompassed these 
other concepts, Rebecca Collie developed such a scale for her PhD thesis and further refined it over 
the next few years into the Teacher Well Being Scale (TWBS), a well-regarded survey instrument 
consisting of 16 questions, [7]. Collie’s scale, on which this study is based, drew from the concepts of 
self-determination theory, self-efficacy and motivation and proposed three teacher-specific factors of 
wellbeing:  

1 Organisational wellbeing concerns the environment in which teachers work and the relationships 
they form with their colleagues in school.  

2 Workload wellbeing concerns the time available to carry out the marking, teaching and 
administrative work allocated to them. 

3 Student interaction wellbeing covers areas such as student behaviour and motivation, interactions 
with students and classroom management. 

An important characteristic of the TWBS is that it takes a practice-oriented approach to measuring 
teacher wellbeing; that is, it focuses on the determinants of wellbeing rather than attempting to assess 
indicators or outcomes of wellbeing (e.g., life satisfaction) directly [7]. The practice-oriented approach 
has been shown to assess wellbeing reliably (Organisational wellbeing α = 0.84, Workload wellbeing α 
= 0.85 and Student interaction wellbeing α = 0.82) [7] and offers the additional benefit of identifying the 
factors that might be relevant in trying to improve it. The TWBS has recently been used in several 
different studies and circumstances [8,9] to collect self-report data on teachers’ wellbeing. It has been 
proved to be a robust and reliable measure that is easy to administer, yielding data that is straightforward 
to analyse. 

1.2 Teacher wellbeing and demographic characteristics 
Christian Gloria and colleagues [10] posited that positive affect (one’s ability to face life with a positive 
outlook and interact positively with others) was positively correlated with resilience and negatively 
correlated with burnout. They also found that positive affect was more common among more 
experienced teachers and stress was more common among female teachers. Conversely, Collie et al. 
[7]) found higher levels of teacher wellbeing for older and less experienced teachers compared with 
younger and more experienced teachers, and no effect by gender. A further study [11] looked directly 
at gender, parental status, job security and years of experience in relation to teacher wellbeing. They 
found a positive relationship between years of experience and teacher wellbeing, a positive relationship 
between teacher wellbeing and positive attitudes towards their students, and a negative link between 
teacher wellbeing and teacher dissatisfaction. They also noted that teachers who had children of their 
own tended to display higher levels of wellbeing.  

1.3 Teacher wellbeing and COVID-19 
Given the relatively small amount of research into teacher wellbeing in general, it is unsurprising that 
little has been published about the effect of COVID-19 on teacher wellbeing. A working paper produced 
by University College London (UCL) [12] reported on the increased stress and work-related anxiety 
experienced by head teachers, who were expected to lead teams in ways that called on them to access 
skills and resources that may not have been readily available. This increased stress was not found to 
be reflected by classroom teachers. Allen and her colleagues’ [12] findings were that teacher wellbeing, 
as measured using the Warwick-Edinburgh Mental Wellbeing Scale, had not changed between October 
2019, before the pandemic and April 2020, when the UK national lockdown was very well established. 
A recent study by Kim et al. [13] from York University in the UK, highlighted that the stresses are not 
spread equally, with primary school head teachers and senior leaders being more stressed than their 
secondary school counterparts, largely because there are fewer of them in a typical primary school to 
shoulder the burden. 

2 METHOD 
Teachers and senior leaders were recruited from nine schools (eight in England and one in Wales) to 
take part in the survey through an article and associated blog post on the Cambridge CEM website with 
a view to learning more about teacher and student wellbeing during the second national COVID-19 
lockdown. The survey was delivered using SmartSurvey (www.smartsurvey.com). The survey was 
based on the TWBS instrument [7]. It also included a single, open question designed to allow teachers 

5396



 

 

freedom to express their concerns and reflect on their wellbeing during lockdown as compared with their 
perceptions post lockdown. Responses to the TWBS items were analysed in R [14] and the single open-
ended question was analysed using MAXQDA [15]. 

The TWBS was developed in Canada. In the present study, we made some very small modifications to 
it, to adapt its language for use in the UK. The modified TWBS consisted of 32 questions. The first 16 
of these, prefaced by the phrase ‘During the lockdown in January and February 2021, how did the 
following aspects of being a teacher affect your wellbeing?’ related to teacher perceptions during the 
second national lockdown in January and February 2021. The second set of 16 questions, prefaced by 
the phrase ‘Currently, how do the following aspects of being a teacher affect your wellbeing?’ related to 
wellbeing at the point the survey was administered in May 2021. Examples of individual items are 
‘Relationships with students in my classes’ and ‘Student motivation’. All TWBS questions were 
presented on a 7-point Likert scale that ranged from ‘very negatively’ to ‘very positively’. 

In addition, prior to the modified TWBS, the survey included questions relating to the teacher’s age 
group, gender, subjects taught, and years of teaching experience, plus the proportion of students in the 
teacher’s school who were entitled to receive free school meals. At the end of the survey, the teachers 
were also asked what single thing would most improve their wellbeing as a teacher. 

3 RESULTS 

3.1 Characteristics of the responses 
Fifty-four responses to the survey were received from 9 schools. For the purposes of interpreting the 
results, it is important to note that three schools dominated the survey responses (one academy and 
two independent schools). To avoid comparing groups of responses from the same school with those 
from individuals, responses were classified into four school groups of similar size for certain parts of the 
analysis: Schools A, B and C each formed their own group, and other UK responses formed an “Other” 
group. Respondents included more female teachers than male, and although responses were received 
from teachers of all ages, comparison with published teacher workforce data suggests that the survey 
respondents represented a slightly more experienced group of teachers than average. Responses were 
from teachers of Arts, Humanities, STEM and other subjects.  

3.2 Wellbeing during and after lockdown 
As explained previously, the survey was designed to map to the three main constructs of the TWBS, (i) 
organisational wellbeing (ii) workload wellbeing and (iii) student interaction wellbeing. Respondents’ 
scores for these wellbeing factors were calculated as the mean score for all items mapping to that factor, 
for both “during lockdown” and “after lockdown” responses.  

Fig. 1 summarises the score distributions for the three teacher wellbeing factors by time period. The 
TWBS uses a scale from 1-7 where 1 indicates a strongly negative effect on the teacher, 4 is neutral, 
and 7 indicates a strongly positive impact on the teacher [7]. Fig. 1 shows that the median levels of both 
organisational wellbeing and student interaction wellbeing among respondents were positive both during 
and after lockdown. For both factors, reported wellbeing was slightly higher after lockdown. By contrast, 
reported workload wellbeing was overall slightly negative. The median levels of workload wellbeing were 
very slightly higher during lockdown than after lockdown. 

 
 Fig. 1 Distribution of wellbeing scores by time period.  Fig. 2 Responses by years of experience. 
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As Fig. 2 shows, there was some striking variation in teachers’ reported wellbeing by years of teaching 
experience. This could reflect changes in the nature of responsibilities and status within the school 
workforce that are associated with years of teaching experience. In particular, the increasing levels of 
organisational wellbeing reported by teachers with more years of teaching experience (a phenomenon that 
has been reported in the literature) could reflect more experienced teachers being more likely than less 
experienced colleagues to hold leadership positions [16]. It should also be noted that those with more 
years of teaching experience reflect a sample that is to some extent self-selecting, as many teachers do 
not persevere in the career for this long. While student interaction wellbeing also tended to increase with 
years of teaching experience, workload wellbeing appeared to show a non-linear relationship with teaching 
experience: firstly decreasing, then rising again for the most experienced teachers. 

Fig. 3 indicates that there was some variation in teacher wellbeing by gender. As stated previously, 
some authors [10] found that this positive affect was more common among more experienced teachers 
and stress was more common among female teachers, whereas others [7] found higher levels of teacher 
wellbeing for older and less experienced teachers compared with younger and more experienced 
teachers, and no effect by gender. The results may also reflect the fact that male respondents tended 
to have more years of teaching experience: 38% of male respondents had 21 years or more experience 
compared with 27% of female respondents. 

 
Fig. 3 Responses by gender. 

Overall changes in participants’ wellbeing scores were fairly modest in size (both in absolute terms and 
viewed in terms of standard deviation). Table 1 shows that the largest difference occurred for student 
interaction wellbeing, where the mean wellbeing score increased by 0.3 from 4.5 to 4.8.  

Table 1: Differences in wellbeing measures. 

Measure Lockdown 
mean 

Lockdown 
SD 

After lockdown 
mean 

After lockdown 
SD 

Change in 
mean 

Organisational wellbeing 4.3 1.4 4.5 1.4 0.2 
Student Interaction wellbeing 4.5 1.2 4.8 1.3 0.3 
Workload wellbeing 3.6 1.2 3.5 1.1 -0.1 

Statistical modelling confirmed that the changes in mean of 0.2 and 0.3 shown in Table 1 for 
Organisational wellbeing and Student Interaction wellbeing were statistically significantly different from 
zero, and also estimated a statistically significant increase of 0.4 in Organisational wellbeing score per 
level of teaching experience (corresponding to an additional 5 years of teaching experience - see left 
hand panel of Fig. 2). As noted previously, years of teaching experience may serve as a proxy for 
seniority and the nature of participants’ role within school. It may also reflect a degree of self-selection 
among those with more years of teaching experience, if teachers with lower teacher wellbeing leave the 
profession at higher rates earlier in their careers.  

For workload wellbeing, a slightly different model structure was necessary. The results showed that 
there was no statistically significant effect of time period (during, versus after, lockdown) on workload 
wellbeing, once other factors were accounted for.  
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3.3 Relationships between teacher wellbeing factors 
There were moderate correlations between the different wellbeing measures, both during lockdown and 
after lockdown (Table 2). The original TWBS [7] reported a correlation of 0.47 between workload and 
organisational wellbeing; 0.57 between workload and student interaction wellbeing; and 0.45 between 
organisational and student interaction wellbeing.  

The correlations found in the survey results were broadly in line with these, with two areas of slight 
difference: firstly, the correlations between workload wellbeing and student interaction wellbeing (0.34 
during lockdown, and 0.39 after lockdown) were lower than the value reported by Collie et al, and 
secondly, after lockdown, the correlations of both student interaction and workload wellbeing with 
organisational wellbeing were higher than the values reported by Collie et al. 

In terms of comparisons between the time periods, the organisational wellbeing measure from lockdown 
was correlated highly with the organisational wellbeing measure post-lockdown; the correlations of 
workload and student interaction measures between the two time points were lower. 

Table 2: Pearson correlations between wellbeing measures. 

  During lockdown After lockdown 

  Workload 
wb 

Organis
-ational 

wb 

Student 
Interaction 

wb 
Workload 

wb 
Organisational 

wb 
Student 

Interaction 
wb 

Du
rin

g 
lo

ck
do

w
n Workload wb 1.00 0.41 0.34 0.65 0.41 0.15 

Organis-ational wb  1.00 0.58 0.51 0.89 0.56 
Student Interaction wb   1.00 0.34 0.51 0.64 

Af
te

r 
lo

ck
do

w
n Workload wb     1.00 0.62 0.39 

Organis-ational wb     1.00 0.65 
Student Interaction wb      1.00 

3.4 Did lockdown change which parts of the workload affect teacher 
wellbeing? 

Each of the three main wellbeing measures was based on a series of questions linked to aspects of 
teaching work that made up the measure. In some cases, an aggregated figure (such as an overall 
wellbeing measure) can mask more subtle changes at the question level. In order to investigate this, the 
results for the individual questions were compared.  

Comparing responses to these questions during and post lockdown (Fig. 4) showed that generally all 
aspects of teaching work contributing to the workload wellbeing factor were considered to have 
marginally negative effects on wellbeing, but that these tended to be smaller during lockdown. 

 
 Fig. 4 Item means for workload wellbeing. Fig. 5 Item means for organisational wellbeing. 

Fig. 5 shows that aspects of work contributing to the organisational wellbeing factor were generally rated 
neutral or slightly positive, but improved a little post lockdown. The largest difference was for 
relationships with administrators which was perceived to have improved post lockdown. 
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The responses to the student interaction wellbeing questions displayed a mixed message (Fig. 6). 
Teachers felt that students’ motivation during lockdown affected teacher wellbeing far more negatively 
than post lockdown, when its impact on teacher wellbeing was overall positive. Conversely, student 
behaviour was judged to affect their teachers’ wellbeing more positively during lockdown – although 
post lockdown, it was still perceived as a slightly positive influence. Students’ relationships with teachers 
also tended to positively influence teachers’ perceived wellbeing both during and after lockdown, but 
teachers reported a stronger positive impact on wellbeing after lockdown. 

 
Fig. 6 Item means for student interaction wellbeing. 

In terms of individual factors affecting teacher wellbeing, the largest changes between the two time 
periods were seen in aspects directly relating to human interactions (“Relationships with administrators 
at my school” and “Relationships with students in my classes”) and student motivation.  

3.5 Views on improving wellbeing 
The survey ended with the following open-ended question, which was analysed qualitatively: 

Going forward, what single thing would most improve your wellbeing as a teacher? 

The responses were entered into the qualitative software package MAXQDA and a grounded theory 
[16] approach was used. Themes and coding categories were derived directly from the text data, and 
each response was then coded using one or more of these codes. A number of themes emerged during 
the analysis and these were further refined, by both merging some themes and creating new ones.  

The question asked in this part of the survey was concerned with the single thing that would improve 
their wellbeing as a teacher. We expected that the travails of teaching remotely and the issues with 
planning lessons in ways that had not been used before would be the main focus of the responses. That 
however, was not the case. It appeared that teachers took lockdown in their stride, and the things that 
always preoccupy them - time, administrative work, and general school life - had a far greater effect on 
their wellbeing. The extracts below give a flavour of the types of things that concerned the teachers in 
our survey with regard to wellbeing. 

3.5.1 Time 
Of the various themes that emerged, the one mentioned most frequently was time. 

“Time to deal with emails and communication. Time to action these. More time to really 
develop personal support for individual students. Time to work with my colleagues to 
develop teaching and learning.” 

“Giving teachers time to teach with support and without interference would help every 
teacher’s [sic] wellbeing.” 

“Less teaching time and more preparation and marking time.” 

“Not having to work until midnight every day to complete the majority of the work expected 
of me.” 

3.5.2 Administrative work 
Another key area that teachers commented on was the amount of administrative work they were 
expected to do. 
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“Less admin and time to actually just teach students and them to enjoy the subject.” 

“Less [sic] meetings and admin tasks” 

“Much less administrative work” 

3.5.3 Recognition 
Teachers also felt that their profession did not have appropriate recognition. 

“There is very little recognition of the job that teachers do from government or the DfE. 
Paradoxically schools are increasingly passed-on initiatives and requirements in loco 
parentis all of which take resources that are not provided by government to independent 
schools.” 

“Positive media coverage of the profession - it is really wearing to be berated so frequently 
by politicians.” 

“Appreciation” 

3.5.4 Extra work for GCSE/A level grading 
Although there was no mention of the effects of lockdown, there was a groundswell of concern about 
having to spend time providing grades for GCSE and A levels. In the UK, national examinations were 
cancelled and teacher grades were used instead. Each school was required to submit a set of grades 
for their students to the awarding bodies. This was perceived as work that teachers would not receive 
payment for. 

Typical comments were: 

“This year, not doing the job of a GCSE examination marker who gets paid to do this. I am 
doing their job about 4 times over trying to get the evidence together.” 

“not having to do the work of the exam boards.” 

“Recognition for the fact that we are now marking all of the assessments used for Year 11 
and Year 13, in our own time, for no extra pay instead of the exam boards, who the schools 
pay to do this. There is no extra recognition at all for this.” 

3.5.5 Communication 
A number of responses concerned communication within schools. 

“Better communication from the College” 

“Better communication between senior leaders and staff” 

“Co-ordination between different senior levels about what is due when. At the moment, it 
seems everything gets chucked at us with VERY narrow deadlines from many sides” 

“better communication throughout school and longer deadlines”  

3.5.6 Terms and Conditions 
Some teachers told us that their wellbeing would be improved most by their school addressing their 
terms and conditions of service. It seems that for some, having worked from home during the lockdown 
successfully, meant that they could do admin work from home productively under normal circumstances 
too. 

“Ability to work from home during PPA [planning, preparation and assessment] time if 
appropriate”.  

“A work from home day every now and then on a lighter day perhaps to catch up on admin 
related activities. Particularly since teaching can still be to a good standard”.  

“better pay”  

“Salary”  

“Reduced workload” 
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3.5.7 The pandemic 

Interestingly, only two teachers mentioned the COVID-19 pandemic,  

“Having more staff. We are continually understaffed for no discernible reason and this 
means we are all stretched to miss breaks, struggle to mark and set work, teach our own 
classes to more than an adequate level and miss planning lessons. Although COVID 
restrictions have been lifted, it is being used as an excuse not to bring in supply teachers. 
However, this never happened before COVID and therefore is not valid.” 

“And end to all virus related restrictions. Normality restored.” 

3.5.8 Anything Else 
Some teachers commented on things that could improve their wellbeing that couldn’t be categorised 
within the structure proposed. Although not directly related they do provide a window onto the issues 
that teachers face. 

“Improved support for the more demanding pupils' behaviour / SEN [special educational 
needs] requirements, especially where no LSA [learning support assistant] has been 
allocated” 

“Allowing Business A-Level students to take their exams online and to stop using paper 
assessments.” 

“Continuous assessment of key aspects would make teaching less onerous and stressful 
for me to complete the syllabus on time.”  

3.6 Were comments linked with any particular group? 
It is possible that all the concerns listed above were from a particular age group of teacher. The issue 
of time was mentioned by most age groups, although not by the 60+ age group. Every age group 
included someone who considered administrative work to be a barrier to their wellbeing. Terms and 
conditions were mentioned more by the three youngest age groups and communication by the 60+ age 
group more than any other. 

No single issue compromised teachers’ wellbeing within any particular school. For the schools with many 
responses (schools A, B, and C) the comments cover the wide range of themes that developed from 
this analysis. 

Although there was a wide spread of respondents with differing levels of experience, the small sample 
size precluded any clear conclusions relating level of experience to particular themes. Additionally, the 
question asked ‘what single thing would most improve your wellbeing as a teacher?’ and the majority of 
the responses rightly gave a single answer as requested. With hindsight, it might have been better to 
ask for two or three things, perhaps with a ranking. This might have provided a broader view of the 
issues affecting teacher wellbeing. 

4 CONCLUSIONS 
This analysis concerned itself with teachers’ perceived wellbeing and the differences between teaching 
during lockdown with the situation post lockdown. It was a relatively small survey, and the majority of 
the responses came from three schools (two independent schools and one academy). As such, it cannot 
be said to be representative of the national context, nevertheless, it provides a useful way of opening 
up dialogue about and future research into the issue.  

The survey addressed three main areas: [i] organisational wellbeing, [ii] workload wellbeing and [iii] 
student interaction wellbeing, and of the three, the effects of the organisation and teacher workload on 
wellbeing were the most prominent in the comments that teachers made. These comments clearly linked 
to the concept of agency, or ability to make one’s own decisions, which is associated with higher levels 
of wellbeing. In terms of the impact of lockdown on teacher wellbeing, the picture that emerges is that, 
for the teachers surveyed, there wasn’t a large change in any area that they felt affected their wellbeing. 
It might be hypothesised that teaching remotely would be more stressful and would therefore affect 
wellbeing more negatively than teaching in the classroom. That, however, did not seem to be the case: 
the results showed that teachers’ organisational wellbeing and student interaction wellbeing were only 
slightly lower during lockdown than after lockdown, and there was no statistically significant change in 
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workload wellbeing. It appeared that the impact of student behaviour on teacher wellbeing was more 
positive during lockdown, possibly because students were not with their peers, and were instead in the 
presence or vicinity of their parents/carers. Conversely, the impact of student motivation on wellbeing 
during lockdown was negative – suggesting that teachers perceived student motivation to be lower than 
usual – and the impact of teachers’ relationships with students was less positive than after lockdown, 
though still overall a positive impact on wellbeing. These findings are broadly in line with those of Allen 
et al. [12] who found no difference in teachers’ psychological wellbeing before and during the first 
national lockdown, but did find students’ perceived motivation to be lower.  

From the qualitative data on how teachers felt wellbeing could be improved, we found that the issues 
teachers perceived to most affect their wellbeing were the issues that affected teacher wellbeing 
regardless of lockdown. Teachers were concerned about the time available to do their jobs, closely 
followed by the amount of administrative work they were expected to do. Some found that these issues 
were exacerbated by decisions made by the school leaders. What was interesting is that some of the 
teachers that had taught for the longest time were among those finding that time pressure and 
administrative work was affecting their wellbeing most. It might be assumed that among these more 
experienced teachers, many would be school leaders themselves and therefore be able to make 
changes within the school environment to address these issues. However, it also corroborates the 
findings of Allen et al. [12], who also found greater stress among senior and head teachers. 

To conclude, despite the challenges posed by teaching through the pandemic, teachers’ wellbeing 
during lockdown was measured to be only slightly lower than their wellbeing post lockdown. The issues 
that teachers reported as strongly affecting teacher wellbeing were those present more generally, such 
as workload. Ensuring wellbeing needs are met in ‘normal’ times may, therefore, help to increase 
resilience when novel challenges arise. 
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TEACHER EDUCATION IN A GLOBALIZED WORLD: PRESERVICE
TEACHERS' DEMOGRAPHIC FACTORS AND THE MOTIVATION TO

STUDY GLOBAL EDUCATION
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Abstract

The global reality of the 21st century emphasizes the link between people and groups affiliated with
different countries and nationalities. The COVID-19 pandemic that broke out in early 2020 further
underscored the mutual dependence among people and countries throughout the world, especially in the
context of health, economy, and politics. This state of affairs suggests that there is an immediate need to
integrate aspects of Global education (hereafter, GE) into the teacher education process, and into the
education system as a whole, as the latter is entrusted with the role of preparing citizens to have the
skills and competences needed to live well in this complex global reality (Ben-Peretz, 2011; Darling-
Hammond & Bransford, 2005).

To promote such skills, researchers in the field of education have suggested the need to integrate the
notion of GE into teacher education programs (Ferguson-Patrick, Macqueen & Reynolds, 2014).
However, to date, most studies on this topic tend to focus on the theoretical aspect to conceptualize this
notion, rather than on its empirical exploration and the practical ways to implement it. In relation to this
deficiency, the aim of the current study was to examine factors that could affect the motivation of
preservice teachers to study in a GE-oriented study program. In particular, the study examined the
extent to which age, international experience, disciplinary expertise, and the perceived level of global
knowledge were demographic factors that affected the motivation of preservice teachers to pursue a GE-
oriented study program. 

A total of 105 preservice teachers in their freshman year completed a survey pertaining to their (1) age;
(2) international experience; (3) perceived knowledge of global issues; (4) disciplinary expertise (e.g.,
mathematics, science); and (5) motivation to be trained in a global education perspective. 
Analysis of hierarchical regressions revealed that neither participants’ age nor their international
experience predicted their motivation to study in a GE program. However, the preservice teachers'
disciplinary expertise and their perceived level of global knowledge were statistically significant in
predicting the motivation to study in a GE-oriented program. 
Consequently, teacher education programs intended to train preservice teachers according to the global
education perspective should focus on enhancing the prior knowledge of preservice teachers about
global issues and relate the GE perspective to their disciplinary expertise and identity. 
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Abstract 
A variety of teaching strategies has emerged in higher education since the closure of classrooms in 
March 2020 as a consequence of the COVID-19 lockdown. Instructors swapped the traditional teaching 
ways for technology-based approaches. No doubt, some features and techniques have come to stay. 
Yet many engineering courses during 2021 have applied the bimodal instruction in the context of a 
gradual return of professors and students to campus. This trend still goes on and has diverse benefits 
for institutions. Nevertheless, some negative impacts have been identified on students' readiness and 
goal achievements, requiring some reflection and suggesting some actions by higher education 
stakeholders. As students use digital devices in their personal and academic lives, the confidence 
placed in technology is driving a transformation toward processes of high quality teaching-learning. 
However, such a digitally-based training must address some challenges: achieving active learning, 
demonstrating significant learning, and avoiding an evident decay in transverse competences such as 
literacy, expression, transmission and writing skills, among others.  

This study puts into the spotlight two outcomes that seem to be performing worse over the years, in 
contrast with the expected ones: the ability to communicate effectively with a range of audiences and 
the ability to acquire and apply new knowledge as needed, using appropriate learning strategies. Both 
outcomes, among others, have been targeted by the Accreditation Board for Engineering and 
Technology (ABET) for engineering students. Regarding the former, it appears mandatory that students 
enhance the so-called disciplinary writing, which encompasses completing the writing skills in their 
discipline of study to achieve the expected outcomes of their programs. The latter involves building some 
skills that students need to put into practice in their professional careers.  

This work proposes two actions based on the flipped teaching method to boost students' active learning 
and encourage their readiness and engagement linked to the above competences: the problem-based 
learning focused on teamwork and the assignments. They have been applied in engineering courses for 
the last four years and foreground notions of knowledge creation and literate practice in engineering.  

Firstly, the expected competencies through the collaborative group work comprise seeking topic-specific 
information, comprehension reading, applying new knowledge, interpreting a system's response, 
comparing responses, discussing arguments, deriving engineering design criteria and conclusions, and 
transmitting knowledge to colleagues. 

Secondly, assignments may help to foster students' readiness and disciplinary writing skills in 
engineering. A good academic practice involves understanding the assignment task, reading 
comprehension, doing the required research, planning the tasks, writing and reviewing.  

The experience shows that both actions fit well within a flipped learning model and can encourage 
students to engage in their autonomous learning, learn better, and emphasize the importance of student 
writing through appropriate writing assignments to develop personal and professional skills. 

Keywords: Innovation, Science and engineering practices, flipped learning, disciplinarity, disciplinary 
literacy, group work, COVID-19, formative assessment.  
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1 INTRODUCTION 
The term “disciplinarity” usually relates to expertise in a discipline. It includes the understanding of the 
methodology and the capacity to grasp, analyse, and use specialized knowledge. In this regard, higher 
education (HE) students are supposed to acquire disciplinarity (expertise) within their selected curricula 
[1]. Learners study a subject within a discipline. Subjects and disciplines organize the sciences, with 
each boasting a defined architecture, whose institutional layout has the form of institutes, colleges, 
schools, departments, and faculties (discipline structure). 

The first meaning of student outcomes is what students know, understand, and can do. Likewise, the 
expression “disciplinary writing” means driving students into the range of discipline-specific writing. It 
requires waking up their disciplinary awareness of the structure or organization of an academic 
document. Instructors are bound to teach students to complete a report, an essay, or an assignment 
with each own layout and objectives. The structure of academic writing is not arbitrary, and even less 
when looking forward to a professional career. Besides, each discipline relies on its own set of theoretical 
background, methods, core questions, pieces of evidence, as well as language and vocabulary. No 
wonder the amount of writing guides issued by universities [2-4]. 

Nevertheless, engineering faculty instructors seldom receive any training to teach writing or other types 
of communication to students. Besides, the digital transformation of universities is bringing about a cut-
off in some trivial activities such as taking notes or writing essays to transmit or share knowledge with 
classmates or instructors. Such a shortening may be causing decay in some productive communication 
skills, valuable for engineering students. Undoubtedly, they seek a successful transition to the job market 
upon graduation. Embedding communication instruction in technical courses facilitates transmission of 
discipline-specific knowledge, reveals to students that their profession values communication skills, and 
overcomes difficulties associated with learning transfer [4]. Indeed, the Accreditation Board for 
Engineering and Technology (ABET) has emphasized a set of outcomes for engineering students, two 
of which refer to the appropriate achieving of communication skills and the ability to efficiently transmit 
discipline-specific knowledge to colleagues [5, 6]. 

According to the Educause survey carried out in 2017 across seven countries and 13,451 respondents 
from 157 institutions, only 9% of academics preferred to teach in a fully online environment, whereas 
72% opted for totally and 19% principally face-to-face sessions. Thus, many academics neither valued 
online courses nor tried to become better online teachers then. Another finding was that the Learning 
Management System (LMS) implemented at an institution had little impact on faculty members’ use of 
it or their satisfaction with that use. Faculties used their institutional LMS very much but mainly only for 
operational, course management functions like circulating information such as the syllabus, short pieces 
of information, and assignments. In general, faculty showed high satisfaction with these operational 
course management features of their institution’s LMS regardless of the LMSs themselves [7]. The 2019 
Educause report surveyed more than 9000 students across 119 US institutions. It reveals that 73% of 
students prefer either entirely or mostly face-to-face learning settings, albeit specific demographic 
factors influence their preferences so that 51% prefer blended formats, which comprise online and in-
person formats. Accordingly, there has occurred a slight shift in choices in two years [8]. 

Nevertheless, perceptions have changed because of the COVID-19 outbreak in early 2020. Most 
universities were constrained to choose remote teaching since the closure of classrooms in March 2020. 
Diverse teaching strategies emerged in higher education, and educational agents struggled to adapt to 
the new physical constraints. Instructors swapped the traditional teaching ways for technology-based 
approaches. No doubt, some features, and techniques have come to stay. After two academic courses 
under such constraints, some digital resources have conquered the preference and satisfaction of 
instructors and learners. Some studies have found that attitudes toward digital tools are a strong 
predictor of satisfaction, whereas organizational support, perceived ease of use, and learner attitude 
toward online learning are not. Satisfaction is a good predictor of continuance preferences to use ICT 
after the lockdown ended [9]. Thus, the use of online meeting software soared while that of other 
traditional communication tools and e-resources (email, Online Response Systems, LMS, and e-
textbooks) increased discretely [9-12]. 

Yet many engineering courses during 2021 have applied bimodal instruction in the context of a gradual 
return of actors to campus. This trend still goes on and has diverse benefits for institutions. Nevertheless, 
some negative impacts have emerged on students' readiness and goal achievements, requiring some 
reflection and suggesting some actions by higher education practitioners. As students use digital devices 
in their personal and academic lives, the confidence placed in technology is driving a transformation 
toward processes of high-quality teaching-learning [13]. However, such a digitally-based training must 
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address some challenges: achieving active learning, demonstrating significant learning, and avoiding 
an evident decay in transverse competencies such as literacy, expression, transmission and writing 
skills, the need for effective in-class learning designs, and the necessity of helping students to learn 
across at-home and in-school contexts [14-16]. 

The concept of writing literacy encompasses grasping appropriate communication skills across the 
higher education curricula given that professional careers value communication. Such skills facilitate the 
transmission of discipline-specific knowledge and overcome difficulties associated with learning transfer. 
Writing literacy is linked to critical thinking. Good writing skills help learners to improve their active 
learning and academic performance. [4, 17, 18]. 

1.1 Some usual concepts handled in higher education by ABET 
The Accreditation Board for Engineering and Technology (ABET) has established and handles a set of 
definitions to achieve some uniformity in accreditation processes for universities [5, 6]. These are 
transcripted literally: 

• “Student outcomes describe what students are expected to know and be able to do by the time 
of graduation. These relate to the knowledge, skills, and behaviors that students acquire as they 
progress through the program”. 

• “Assessment is one or more processes that identify, collect, and prepare data to evaluate the 
attainment of student outcomes. Effective assessment uses relevant direct, indirect, quantitative 
and qualitative measures as appropriate to the outcome being measured. Appropriate sampling 
methods may be used as part of an assessment process”. 

• “Evaluation is one or more processes for interpreting the data and evidence accumulated through 
assessment processes. Evaluation determines the extent to which student outcomes are being 
attained. Evaluation results in decisions and actions regarding program improvement”. 

1.2 Some student outcomes for engineering stated by ABET 
As for engineering students, ABET has recently established a new set of seven outcomes, among which 
we highlight the following in relation with communication skills: 

(3) Communication: “An ability to communicate effectively with a range of audiences”. The nuance 
“range of audiences” is new with respect to the previous release of the ABET document.  
(5) Teamwork and project management: “An ability to function effectively on a team whose 
members together provide leadership, create a collaborative and inclusive environment, establish 
goals, plan tasks, and meet objectives”: 
(7) Ownership of ongoing learning: “An ability to acquire and apply new knowledge as needed, 
using appropriate learning strategies”. 

2 METHODOLOGY 
This work proposes a set of three general rubrics for engineering programs, one for each ABET 
outcome. Rubrics are primarily a set of criteria for grading assignments. Criteria describe learning 
achievement expectations. Indeed, rubrics are tools that comprise a body of criteria, each one including 
levels of quality or performance, to assess tasks [19]. They help stakeholders to clarify the subject goals, 
improve feedback, communicate expectations and are helpful for scoring course assignments [20]. 

Setting up a rubric involves evaluating each outcome-based criteria in terms of how well students 
perform. Such an evaluation is described by a performance indicator and the level at which the student 
is performing [21]. 

The authors have defined three levels of performance: scarce (1), developing (2), and proficient (3). 
Graduating students are expected to reach the proficient level, albeit even a very low proportion of the 
students are outstanding every year. 

This study aims to obtain conclusions about the implementations carried out during 2021, the year after 
the pandemic in some semester engineering subjects imparted at the Universidad de Jaén (UJA; Spain), 
Universidad Politécnica de Madrid (UPM, Spain), and Universidad de Piura (UDEP, Peru). The 
pedagogical development of some modules draws on flipped teaching combined with workgroup project-
based assignments plus two exams: Research operations I and II (UDEP), Theory of Structures and 
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Elasticity and Strength of Materials (UJA), Project management (UPM), and Geology Engineering 
(UPM). Teaching in these modules focuses on a student-centered basis. The flipped teaching model 
applied in the module Strength of materials (UPM) builds on weekly individual problem assignments to 
hand in before the next week's first-day class and two exams. 

2.1 Rubrics for outcome (3) “communication” 
Written communication is more challenging for students than an oral presentation and should be taught 
and practiced throughout the curriculum. Besides, this rubric is applicable in many project-based 
courses and builds on two main areas: written reports and oral presentations. As for the former, rubric 
criteria include technical content, organization, discipline-specific vocabulary and grammar use, rigor, 
honesty, and visual aspect (formatting, spelling, and proofreading).  

Rubric criteria for classroom presentations include these features: organization, visual quality and 
layout, technical content and completeness, body language on staging, question addressing, and 
effective use of time. 

2.2 Rubrics for outcome (5) “teamwork and project management” 
Teamwork assignments have traditionally been a suitable tool to engage students and foster their 
acquisition of transversal skills as well as other competencies necessary for their professional careers. 
Instructors are responsible for tailoring this activity with a trade-off between engagement and personal 
work, which comprises these features: 

- To build on problem statements that pose a relevant challenge. 
- To highlight that the activities are themselves learning strategies. 
- To highlight that the activity is focused on learning rather than on the work product. 
- To boost activities requiring thinking and reasoning. 
- To focus on the process through appropriate guidelines and instructions. 
- To provide students with regular feedback on their progress. 
- To assess their learning achievements rather than their work products. 
- To show empathetic behaviour when they encounter setbacks. 
- To build a favourable environment that fosters their effort rather than a single factor or target. 

The authors have temporarily set three performance criteria: project planning, project implementation, 
and team functioning, all subjected to further refinement. Table 1 summarizes these criteria. 

Table 1. Criteria and performance levels for building rubrics related to project management outcomes. 

Criterion Proficient Developing Scarce 
Project planning Good quality of project proposal: starting 

point, steps, tasks, stages, setbacks, 
responsible persons, timing… 

Regular proposal Shallow proposal 

Project 
implementation 

Activities are clearly defined. 
Effective plan follow-up. 
Regular meetings. 
Effective task assignments and 
connection. 
Clear setback provisions. 

Activities are 
enumerated 
Activities follow a plan 
Deadlines and 
responsible persons for 
tasks 

Tasks are broadly 
defined. 
Unconnected activities 
Neither dates nor 
deadlines for tasks 
Lack of responsible 
persons for tasks 

Team 
functioning 

Effective communication protocol, 
regular meetings. 
Effective member interaction, roles, 
leadership. 
Effective collaborative work 

Regular meetings. 
 
Effective leadership. 
 
Cooperative work 

Unclear workflow, 
sporadic communication. 
Unclear leadership. 
 
Cumulative work 
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2.3 Rubrics for outcome (7) “ownership of ongoing learning” 
This outcome implies that students must demonstrate that they can do it, i.e., acquire and apply new 
knowledge as needed, using appropriate learning strategies. It involves the ability to search for specific 
information on their own. In this regard, the flipped learning model foments that students acquire the 
ability to access new material independently, grasp its content, then integrate and develop that 
information in the classroom with assistance from both classmates and the instructor. Flipped teaching 
allows students to read material or watch videos about concepts before attending class to work together 
with the instructor and classmates. This practice opposes the traditional STEM course in which the 
instructor introduces the concepts in lectures and later students depart to work on their own on problem 
sets [22-24]. 

Table 2 shows a scheme of the outcome criteria and their descriptors used in a flipped teaching strategy. 

Table 2. Criteria for the outcome (7) ownership of ongoing learning. 

Criterion Proficient Developing Scarce 
Acquire new 
information 

Explores the appropriate media Explores  Explorers only through the 
Internet 

Apply new 
knowledge 

Ability to use only reliable 
sources. 
Completeness of the sources 
used. 

Mixed use of material 
 
Unfiltered sources used. 

Uses only material 
available on the Internet 
Copy and paste. 

Learning 
strategies 

Effective results on exams or 
course project 
Clear satisfaction from survey 
feedback 

Regular grades in exams 
and course project 
Discrete course project  

Low grades 
Poor presentations 

Creative thinking 
and critical 
thinking 

Ability to propose innovative 
aspects for methods, analysis or 
implementations  

Concern on exploring 
methods for engineering 
solutions 

Lack of concern for 
envisaging alternative 
methods or solutions 

The expected competencies through the collaborative group work comprise seeking topic-specific 
information, comprehension reading, applying new knowledge, interpreting a system's response, 
comparing responses, discussing arguments, deriving engineering design criteria and conclusions, and 
transmitting knowledge to colleagues. 

Likewise, assignments may help to foster students' readiness and disciplinary writing skills in 
engineering. A good academic practice involves understanding the assignment task, reading 
comprehension, doing the required research, planning the tasks, writing and reviewing. 

The experience shows that both actions fit well within a flipped learning model and can encourage 
students to engage in their autonomous learning, learn better, and emphasize the importance of student 
writing through appropriate writing assignments to develop personal and professional skills 

3 RESULTS AND DISCUSSION 
Classes in engineering modules were synchronous during the second year after the outbreak of the 
global pandemic. The engineering students could choose between online and in-person attendance. 
This dual-teaching mode raised some problems, not only technical ones but also due to the development 
of classes. Most on-the-fly queries made by at-home students could not be answered since the instructor 
could not watch the communication screen while teaching. This situation caused some stress and 
disengagement by around 10% of attendance. Exams were held in person as there were no guarantees 
to ensure honesty, identity, and quality requirements after the online experience from the previous 
academic course 2019-20. 

The workgroup assignments provide a useful tool to develop some transversal and communication 
competencies that graduate students need to put into practice once they access the job market. The 
recent experience on this activity ended with an end-of-semester survey conducted across students to 
gather their feedback on their satisfaction and learning outcomes. Table 3 illustrates the items queried 
on a student’s perception basis. 
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Table 3. Some of the queries surveyed to students in June 2021. 
(1) Satisfaction with your learning achieved within the team. 
(2) Idem with your strategy to encounter first the new learning material on your own, outside of class. 
(3) Would you recommend applying the teamwork assignment method to other units within this course? 
(4) Have you reached your learning expectancies through the teamwork method? 
(5) Your initial readiness for doing teamwork assignments. 
(6) Your current readiness for doing teamwork assignments. 
(7) Your satisfaction degree with your participation within the work team.  
(8) Your satisfaction with the other members’ participation within the work team. 
(9) Have you changed your mind regarding the benefits of teamwork method in learning? 

Table 4 illustrates the survey results expressed in Likert format, ranging from 1 (high disagreement) to 
5 (very positive). 

Table 4. Results from one of the surveys on perceptions conducted in 2021. 

Question Very positive Positive Neutral Disagree Highly disagree Mean Std Dev 
(1) 63,6% 27,3% 9,1% 0% 0% 4,55 0,66 
(2) 27,3% 54,5% 18,2% 0% 0% 4,09 0,67 
(3) 54,5% 9,1% 27,3% 9,1% 0% 4,09 1,08 
(4) 45,5% 45,5% 9,1% 0% 0% 4,36 0,64 
(5) 9,1% 63,6% 27,3% 0% 0% 3,82 0,57 
(6) 27,3% 54,5% 9,1% 0% 9,1% 3,91 1,08 
(7) 54,5% 45,5% 0% 0% 0% 4,55 0,50 
(8) 54,5% 27,3% 0% 18,2% 0% 4,18 1,11 
(9) 0% 36,4% 45,5% 18,2% 0% 3,18 0,72 

Experience shows that learning achievement is strongly associated with social interaction and the 
stimulation of meaningful learning. This requires delivering content in a clear way, relating it to the 
students, and using conceptually demanding learning tasks, such as problems, projects, challenges and 
advanced assignments [14-16, 23]. In this regard, the teamwork assignments tend to ease such 
practices. 

Apart from learning achievement and writing literacy, another essential feature implied by teaching 
quality is scaffolding. Scaffolding in instruction is similar to that used in construction to support workers. 
Scaffolding builds on Vygotsky’s zone of proximal development [25], focused on three ideas: 1) what 
students are unable to do? 2) What students are able to do on their own? 3) What students are able to 
do with assistance? 

When used in a teamwork method with features specified in Section 2.2., scaffolding efficiently supports 
teaching writing skills to students gradually from simple to complex tasks and helps them to become 
better writers and acquire the ability to communicate effectively with a range of audiences [26, 27]. 

The contemporary instruction landscape after the COVID-19 outbreak signals a shift to scientific learner-
centered teaching, which engages students to learn from evidence or experience [28, 29] while 
maintaining rigor. It may also imply the capacity to adapt to flexible approaches to learning, such as 
reducing cognitive load by amplifying core concepts and competencies or redesigning assessment, 
among others. Instructors and institutions should give a step forward to help students to improve their 
writing skills, including more and more frequent grammar, spelling, and right wording skills. Figure 1 
shows a sample of scribbled and child-writing typeface writing, increasingly frequent in engineering 
students. Perhaps it is a side effect of the digitalization of academic life.  
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Figure 1. Two excerpt from exams written by students at UPM. 

4 CONCLUSIONS 
The problem-based learning (PBL) through the teamwork method and the assignments are teaching 
actions implemented by the authors in engineering courses for the last four years. Experience shows 
that both procedures foreground notions of knowledge creation since they help learners to improve 
writing literacy practice and transmission skills in engineering. 

The outbreak of COVID19 has affected the functioning and conception of higher education. Diverse 
disparities emerged within academia the year after the closure of classrooms in 2020. Digital technology 
and the ways HE practitioners communicate with each other have arrived to stay. In addition to the 
expected learning outcomes, this new scenario suggests emphasizing on efficiency and quality of 
personal and professional outcomes. This involves that instructors acquire digital competencies for 
evolving to online instruction and emphasizing the latter. Separating research from teaching, and 
adopting a more complex structure based on differentiated faculty roles are topics open for debate. Such 
a split would enable both economies of scale and the benefits of research-informed instruction. 

Teaching quality is a wide-open field for study, reflection and debate. Further issues are raised in this 
regard: 

• Designing specific activities for high-achieving students would benefit practitioners and 
institutions. 

• Developing democratic competences within courses. 

• Rethinking the ethical dimension of education and favouring the acquisition of personal and 
transversal skills, since the only goal of “acquiring the discipline-specific knowledge and getting a 
job” is a reductionism that would impoverish the university mission and vision. 

• Implementing innovations in pedagogy toward “scientific teaching” [28], that is, to apply the same 
standards of success evidence to both teaching and scientific research. 

• Not only the ratio teacher/student and the international outlook are quality indicators. Furthermore, 
learner-centered settings should focus on learning outcomes. 
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CHANGES AND CHALLENGES ON THE ROMANIAN LABOUR 
MARKET FOR THE YOUTH IN THE COVID-19 PANDEMIC 
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Abstract 
The Covid-19 pandemic has brought and continues to bring a lot of changes to the labour market. Like 
other countries, Romania has also been affected by these major and fast changes that have led to an 
accelerated digitalization of the economy and of the labour market following the forced transition to 
working from home. Although the labour market was also constantly changing before due to the 
continuous evolution of technology, the outbreak of the pandemic has greatly accelerated this process. 
This has led to a major transformation on the labour market, given that as a result of these changes, 
young people, in particular, want to (re) orient themselves towards jobs that offer greater flexibility and 
support reconciliation of work and family life. The labour market will never be the same as before 
because the pandemic showed us that it is possible to differently work and be productive. This paper 
aims to show which was the evolution of employment and unemployment among young people in the 
first year of the pandemic in Romania, what challenges they faced but also what kind of opportunities 
have arisen on the labour market following the changes brought by the pandemic. 

Keywords: labour market, covid-19 pandemic, changes, challenges, young people. 

1 INTRODUCTION  
The Covid-19 pandemic has affected the whole world, given that it has brought and continues to bring 
a lot of changes in many domains. Like other countries, Romania has also been affected by these major 
and fast changes. The major economic consequences of the crisis caused by the Covid-19 pandemic 
can be seen in particular on the labour market, which was one of the hardest hit given that lockdowns 
and other measures adopted to prevent an uncontrolled infection have simultaneously affected both 
economic growth and employment [8].  

Although the labour market was also constantly changing before due to the continuous evolution of 
technology, the outbreak of the pandemic has greatly accelerated this process. Thus, the pandemic 
accelerated the digitalization within all spheres of society and also all sectors of the economy, the need 
for digital skills, especially for those who are able to work from home and led to the active formation of 
new professions of the future, such as data and artificial intelligence, engineering and cloud computing, 
and so on [7].  

This crisis has led to a major transformation of the labour market. Among them were: changing the work 
regime through working from home or remote working, reducing working time, suspending a significant 
number of individual employment contracts or even terminating them, which were just some of the 
effects generated by this pandemic [8]. These but also other effects have severely affected the already 
fragile balance of the Romanian labour market. Even if almost all employees were affected by these 
sudden changes, the most affected category of the population are young people aged 15 to 24 for whom 
the risk of unemployment is the highest [8]. Therefore, there are significant weaknesses on the 
Romanian labour market, and they are more worrying when we analyse the unemployment evolution for 
youths [10]. 

Youth unemployment is among one of the most significant challenges of the twenty-first century [1]. 
Young workers, as well as young graduates looking for their first job after graduation, are among the 
most vulnerable groups in the labour market in terms of unemployment because their probability as 
becoming unemployed is three times as likely as adults [2],[9]. One reason why this is happening is that 
Romanian young people who enter on the job market believe that their skills and competencies are 
adequate based on the grades they obtained from school years and they hardly accept that employers 
are looking for different kinds of skills, more applied ones [1]. Moreover, among other causes of youth 
unemployment as well as their difficult access on the labour market are the following [2],[1]:   

- Low flexibility of the labour market; 
- Lack of early work experience for young people entering the labour market;  
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- The available skills are not keeping up with the needs of the labour market and future work patterns; 
- Insufficient supply of skills (e.g., digital skills); 
- Poor economic environment and poor working conditions; 
- Possibilities to work only in low-skilled jobs; 
- Lack of access to formal recruitment channels. 

Considering all these, it is important to say that the insertion of the young people on the labour market 
has long-term impacts on their lives but also on the socio-economic development of the countries in 
which they live [8], that’s why reducing the unemployment rate among young people and maintaining it 
at an acceptable level is one of the most important aspects for the country’s economy but also for the 
social life of the young people.  

The big and sudden decline in employment during the Covid-19 crisis, in terms of both number of jobs 
and aggregate working hours, was due to unforeseen and strong reductions in economic activity which 
affected both the active people, with legal forms on the labour market and important segments of the 
population who were depending on them, as well as the informal workers [8]. Moreover, another 
category of people that is facing with a host of new challenges in the Covid-19 pandemic are the 
employers. They have to keep their businesses running amid economic uncertainty, to manage remote 
workers and to maintain motivation through showing them they are valued, to focus on their health and 
wellness and to pay the top performers well [7]. Hence, human capital was the hardest hit in this 
pandemic, so it is essential that business and political leaders work together to maintain people’s health 
and financial stability, as well as employee welfare and job preservation [6]. 

2 METHODOLOGY 
The research objective of this article is to show which was the evolution of employment and 
unemployment among young people in Romania in the first year of the pandemic compared to the year 
before the pandemic and what kind of challenges and opportunities have arisen on the labour market 
due to the changes brought by the Covid-19 pandemic. The data used for this analyse were taken from 
the Tempo Online, National Institute of Statistics. These were extracted for nine quarters, from the first 
quarter of 2019 to the first quarter of 2021 from the household labour force survey (LFS).  

3 RESULTS 
The challenges that appeared on the labour market due to the crisis generated by the Covid-19 
pandemic were also reflected in the youth employment and unemployment rates. That’s why it is 
important to see which was the evolution of the youth employment rate but also of the youth 
unemployment rate from the first quarter of 2019 to the first quarter of 2021. Therefore, we will see 
further what changes has made the Covid-19 pandemic in terms of employment and unemployment 
among young people.  

 
Figure 1. Youths employment rate evolution on quarters in Romania, 2019-2021 (%) 

Source: National Institute of Statistics 
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A labour market important indicator is represented by the employment rate which shows the proportion 
of the working age population that is employed. For the two age categories analyzed, 15 to 24 years old 
and 25 to 29 years old, there have been no significant changes in the last two years, until the first quarter 
of 2021 when the employment rate decreased significantly for both age categories. For the age group 
15 to 24 the employment rate was about 25% in the last part of 2020 deacreasing to 21.4% in the first 
quarter of 2021 whlist in the same period of 2019 the rate was 23% and 23.9% in 2020.  Moreover, the 
employment rate for the age group 25 to 29 also decreased from more than 75% in the last part of 2020 
to 69.6% in the first quarter of 2021, after one year of the pandemic, while in the same period of 2020, 
at the beginning of the pandemic it was 76.5% and 73.9% in 2019. This sharp drop in the employment 
rate after about one year since the beginning of the pandemic is due to the fact that many of those who 
benefited in 2020 from technichal unemployment or other protection measures from the state lost their 
jobs at the beginning of 2021 when those measures could no longer be supported by the Romanian 
state. 

 
Figure 2. Youth employment rate evolution on quarters in Romania, by gender, 2019-2021 (%) 

Source: National Institute of Statistics 
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29 the differences are much greater, but also in favor of males. So, the biggest difference was in the 
first quarter of 2020, when the pandemic begins (20.9 pp) followed by that of the first quarter of 2021, 
after one year of the pandemic (20.5 pp). Thus, women were more affected during the pandemic, as the 
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Figure 3. Youth unemployment rate evolution on quarters in Romania, 2019-2021 (%) 

Source: National Institute of Statistics 

Another labour market important indicator is represented by the unemployment rate. The Figure 3 shows 
the unemployment rate evolution from the first quarter of 2019 to the first quarter of 2021 for the young 
people aged 15 to 24 and 25 to 29. The unemployment rate for those aged 15 to 24 is significantly 
higher than for those aged 25 to 29, but both grew during the pandemic. The unemployment rate for the 
age group 15 to 24 increased with 2% in the first quarter of 2020 compared to the same period of 2019 
and with about 4% more in the first quarter of 2021 (from 17.6% to 21.5%), one year after the outbreak 
of the pandemic. Moreover, the unemployment rate in the age group 25 to 29 increased by the same 
percentage in the first year of the pandemic (from 5.8% to 9.7%). Therefore, in the first quarter of 2021, 
more than one in five young people aged 15 to 24 was unemployed while only about one in ten young 
people aged 25 to 29 was also unemployed. This shows that young people aged 15 to 24 are among 
the most vulnerable categories of the population. 

 
Figure 4. Youth unemployment rate evolution on quarters in Romania, by gender, 2019-2021 (%) 

Source: National Institute of Statistics 
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unemployment rate for males decreased from 7.1% in the first quarter of 2019 to 5.8% in the same 
period of 2020, reaching 10% after one year of the pandemic, in the first quarter of 2021. In case of 
females from the same age category the trend was upward, the unemployment rate increasing from 
4.9% in the first quarter of 2019 to 5.9% in the first quarter of 2020 and to 9.2% after one year of the 
pandemic, in the first quarter of 2021. As it turns out, both males and females from the two age 
categories analyzed reached the peak of unemployment rate during pandemic in the first quarter of 
2021. This may be due to the restrictive measures imposed by the Romanian state during the pandemic 
but also to some aid measures that could no longer be suported by the state in 2021 compared to 2020.  

The current pandemic has changed and continues to change the labour market by introducing the ’new 
normal’ and the remote jobs. But this threat could be changed into an opportunity if approached in an 
inovative manner [10], given that young people, in particular, want to (re) orient themselves towards jobs 
that offer greater flexibility and support reconciliation of work and family life. Therefore, even if the 
pandemic brought unexpected challenges, young people tried to turn them into opportunities in order to 
take advantage and to change their future and the way they will work. According to Eurofound [5], at the 
European Union level in the period from summer 2020 to spring 2021 the preference of working from 
home increased from 62% to 73% among those currently working only from home and from 43% to 53% 
among those who were combining working from home with working from the workplace. Moreover, there 
is predicted a growing demand for teleworking from the part of employees even when the crisis abate 
given that, overall, 78% of the European Union employees indicated a preference of working from home 
at least occasionally even if there were no Covid-19 restrictions [4].  

In Romania, as in all other European countries, a strong digital economy is vital for innovation, growth, 
jobs and competitiveness as the rapid migration to digital technologies due to the Covid-19 pandemic will 
continue into the recovery. This is a new and demanding challenge for the young generation given that the 
spread of digital is having a significant impact on the labour market and on the type of new skills needed 
in the economy and society, which are the digital skills, the skills of the future, without a doubt [1]. 

Taking into account all these, it is important to say that the complexity of the Covid-19 pandemic has 
created great turbulence in the fields of modern human existence like health, economy and social life 
[3] which are the most important pillars of one country, and of the entire world too. But, working from 
home must be seen as an opportunity because it contributed to the resilience of employment through 
the facilitation of employment continuity in a context of widespread workplace closures [4].  

4 CONCLUSIONS 
The Covid-19 pandemic has brought a lot of sudden changes in many domains all around the world. 
Romania has also been affected, the labour market being one of the hardly hit domains. Even if it was 
already changing due to the continuous evolution of technology, the outbreak of the pandemic 
accelerated this process through the fast digitalization of all sectors of the economy and all spheres of 
society.  

Some of the changes and challenges brought by this pandemic were also reflected in the employment 
and unemployment rates, especially for the youths. Although the youth unemployment rate was 
significantly higher than the other groups of the population, it raised with almost 4% in the first year of 
the pandemic both for the young people aged 15 to 24 and 25 to 29. Also, the employment rate has 
undergone significant changes after one year of the pandemic when it decreased with about 3% for the 
age group 15 to 24 and with about 7% for the age group 25 to 29 compared to before the pandemic.  

Even though the pandemic has brought many fast and negative changes, it has also brought 
opportunities, especially among young people who have been able to take advantage and to change 
the way they work not only for now but also for the future because the pandemic changed their priorities 
and now they want jobs that offer greater flexibility and support reconciliation of work and family life. 
Moreover, digital skills seem to be the skills of the future while a strong digital economy will be vital in 
the future given that the labour market will never be the same as before because the pandemic showed 
that it is possible to differently work and be productive.  

However, the evolution of the Romanian labour market will depend in the future on the capacity to switch 
from traditional and usual ways of doing business to more non-conventional ones as telework. In order 
to do this, continuing structural reforms along with developing innovative policies are necessary, but 
also improved access to continuing training and education because of accelerated digitalisation [10].   
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Abstract 
The study deals with determining the levels of motor abilities and their targeted development in sports 
clubs, thus providing up-to-date knowledge about physical fitness levels in school-aged children. The 
purpose of the study is to determine the effects of core training on the development of selected motor 
abilities in karate practitioners. The sample consisted of boys whose mean age, body height, body weight, 
and BMI at pretest was 12.75 + 0.77 years, 150.63 ± 6.13 cm, 43.88 ± 2.78 kg, and 19.34 ± 0.66 kg.m-2, 
respectively. The standardized Eurofit test battery was administered to assess the levels of motor abilities. 
The experimental group undertook a 6-week exercise intervention program. A single training unit lasted 
between 30 and 35 minutes and consisted of 6 exercises. The rest periods between exercises were 
between 15 and 30 s long. As a consequence of the epidemiological measures against the Covid-19 
disease, children trained at their homes, using the online setting as guidelines. To process the collected 
data, t test for dependent samples, Wilcoxon signed-rank test, and Mann-Whitney U test were used. Upon 
the completion of the intervention program, the experimental group significantly improved in the Flamingo 
balance test, plate tapping, sit-and-reach, sit-ups in 30 s, and 10x5 m shuttle run. We have determined the 
effects of a training program aimed to develop motor abilities among groups of karate practitioners aged 
12 to 14 years. We recommend applying an 8 to 10-minute core training during the preparatory section of 
training right after the warm-up. It is ideal to apply these exercises every day to achieve overall 
improvement of core stability and strength. This study was supported by the grant project VEGA 1/0120/19 
entitled “Movement correction of the problematic behavior of students from the standard population and 
students with special educational needs educated under the conditions of integration”. 

Keywords: Core, training program, strength, intervention. 

1 INTRODUCTION 
Motor abilities are the basis of all physical activities and games, representing actions that require the use 
of muscles in a specific way to achieve a desired result or consequence. Motor abilities depend on a set 
of internal processes and movement efficiency (e.g., speed, accuracy, automation, and adaptability). Motor 
abilities are developed at an early age through appropriate education [1]. 

At present, we forget about the most effective and, at the same time, the simplest method, which is 
exercising with one’s body weight. When doing bodyweight exercises, muscles in the trunk region 
produce more force, minimizing the risk of injury. The benefit is the ease of technical means necessary 
for their implementation [2]. It is critical to control the basic positions and movements to recruit the core 
muscles correctly. Using various balance equipment increases the difficulty of exercise [3]. The difficulty 
of the exercise can also be changed by adding weight, which puts more stress on the activated muscles 
and makes the exercise more demanding. Adding weight must not affect the technical quality, it should 
be added gradually in small portions. It is necessary to pay attention to safety to prevent injury [4]. 
Rotation exercises are to be performed to a full range, but always at a slow pace without jerky and 
kipping movements, to avoid injuries to the musculoskeletal system, especially the spine [5]. 

In the core training, exercisers often use exercise equipment, making the training more exciting and 
effective, more fun, thus offering an unlimited number of exercise variations. The pieces of equipment 
are combined during the exercise, making the exercises even more effective and demanding. Physical 
activity allows people to orient themselves better in the environment [6]. People acquire motor abilities 
and learn to respond to everyday situations [7]. 

Sports performance in karate requires a high level of fitness. The karate sports performance primarily relies 
on the following motor abilities: reaction speed, explosive power, action speed, special speed endurance 
[8]. The development of motor abilities determines a person’s internal precondition for physical activity. 
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Still, to a large extent, it is also conditioned by external preconditions and the environment in which a 
person lives. External preconditions that significantly affect motor skills development are nutrition, physical 
activity, and sleep [9]. 

2 METHODOLOGY 
Karatekas from eastern Slovakia who were assigned to the experimental and control group randomly by 
drawing lots participated in the study. All participants in the study provided their informed consents before 
participation in the study. Experimental and control groups consisted of 30 boys with the following pretest 
characteristics: mean age: 12.75 ± 0.77, mean sports age: 14.13 ± 1.31 years, mean body height: 150.63 
± 6.13 cm, mean body weight: 43.88 ± 2.78 kg, and mean BMI: 19.34 ± 0.66 kg.m2. The karatekas assigned 
to the experimental group completed a 6-week intervention exercise program in the form of training units 
to strengthen the core system. The control group continued participating in its usual training units. The 
study deals with the effect of core training on motor abilities of karatekas with regard to sports performance 
in karate.  

The experimental group (EG) consisted of 15 boys with the following characteristics: mean age: 12.63 ± 
0.74 years, mean sports age: 14.25 ± 1.03 years, mean body height: 152.5 ± 5.53 cm, mean body weight: 
43.38 ± 2.92 kg, and mean BMI: 19.025 ± 0.55 kg/m2. 

The control group (CG) consisted of 15 boys with the following characteristics: mean age: 12.88 ± 0.83 
years, mean sports age: 14.00 ± 1.60 years, mean body height: 148.75 ± 6.48 cm, mean body weight: 
42.25 ± 2.78 kg, and mean BMI: 19.66 ± 0.64 kg/m2. The groups represented homogeneous samples 
at the beginning of the experiment. 

Karatekas participated in the study between 22 February 2021 and 7 April 2021. The Eurofit test battery 
was administered to determine levels of particular motor abilities. After pretesting, the experimental 
group completed training units three times a week for six weeks. For safety reasons, it was necessary 
to follow the correct technique and thus prevent possible injuries. One training unit lasted 30-35 minutes 
and consisted of 6 exercises. Breaks between exercises lasted individually for 15-30 seconds. As a 
result of epidemiological measures against Covid-19, the training units had to be carried out at home, 
through an online environment. 

Eurofit test battery consisted of the following tests: 

Flamingo balance test (static balance), 
Plate tapping (speed of limb movement), 
Sit- and-reach test (trunk flexibility), 
Standing broad jump (explosive leg power), 
Sit-ups in 30 s (strength and endurance of abdominal and hip-flexor muscles), 
Bent-arm hang (muscular endurance and functional strength), 
10 x 5 m shuttle run (running speed and agility), 
20-m endurance shuttle run (cardiorespiratory endurance). 

The test scores were processed using the Statistica 12 and Excel software. The mathematical and 
statistical methods used included the Wilcoxon signed-rank test and Mann-Whitney U test. 

3 RESULTS 
Table 1 shows pretest and posttest scores in the specific tests for the experimental group. There were 
significant differences between pretest and posttest in plate tapping – speed of limb movement. Plate tapping 
requires upper-limb movement frequency. This is a positive finding because karatekas need to demonstrate 
high levels of movement explosiveness and frequency. This plate tapping test uses an alternating tapping 
action by moving the preferred hand back and forth between the discs as quickly as possible. 

Table 2 shows pretest and posttest scores in the specific tests for the experimental group. There were 
no significant differences between pretest and posttest for the control group. Table 3 shows differences 
in pretest scores between the experimental and control group. The results showed that differences 
between EG and CG were found in the plate tapping test only. Boys from EG and CG demonstrated 
non-significant differences in other tests from both statistical and practical viewpoint. 
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Table 1. Differences between pretest and posttest for EG. 

  T1 T2  T3  T4  T5  T6  T7 T8 

Z 0.422 2.371 1.542 0.491 0.738 0.56 0.7 0.14 

p 0.673 0.018 0.123 0.624 0.461 0.575 0.484 0.889 
Note.  T1 - Flamingo balance test; T2 - plate tapping; T3 - sit-and-reach; T4 - standing broad jump; T5 - sit-ups in 30 s;  
T6 - bent-arm hang; T7 - 10 x 5 m shuttle run; T8 - 20-m endurance shuttle run 

Table 2. Differences between pretest and posttest for CG. 

  T1 T2  T3  T4  T5  T6  T7 T8 

Z 1.549 0.911 0.423 0.845 1.199 1.472 1.122 0.862 

p 0.121 0.362 0.673 0.398 0.23 0.141 0.262 0.389 
Note.  T1 - Flamingo balance test; T2 - plate tapping; T3 - sit-and-reach; T4 - standing broad jump; T5 - sit-ups in 30 s; 
 T6 - bent-arm hang; T7 - 10 x 5 m shuttle run; T8 - 20-m endurance shuttle run 

Table 3. Differences in pretest mean scores between EG and CG. 

  Mean EG Mean CG U p 

T1 8.00 8.88 25 0.453 

T2 12.70 14.48 10.5 0.024 
T3 19.75 15.13 14.5 0.065 

T4 160.13 158.00 27 0.599 
T5 22.13 20.13 22.5 0.316 

T6 32.31 33.61 30 0.834 
T7 20.23 22.00 20 0.834 

T8 43.50 42.25 31 0.916 
Note.  T1 - Flamingo balance test; T2 - plate tapping; T3 - sit-and-reach; T4 - standing broad jump; 
T5 - sit-ups in 30 s; T6 - bent-arm hang; T7 - 10 x 5 m shuttle run; T8 - 20-m endurance shuttle run 

Table 4 shows differences in posttest scores between the experimental and control group. Boys from 
the experimental groups showed significantly higher mean scores at posttest in five tests: Flamingo 
balance test – static balance (EG: 5.00 s to CG: 7.63), plate tapping – speed of limb movement (EG: 
11.74 s to CG: 14.16 s), sit-and-reach test – trunk flexibility (EG: 21.13 cm to CG: 15.88 cm), sit-ups – 
strength and endurance of abdominal and hip-flexor muscles (EG: 25.63 to CG: 21.50), and 10 x 5 m 
shuttle run – running speed and agility (EG: 18.64 s to CG: 21.09 s).  

Table 4. Differences in posttest mean scores between EG and CG. 

  Mean EG Mean CG U p 

T1 5.00 7.63 21.5 0.026 
T2 11.74 14.16 8 0.012 

T3 21.13 15.88 12.5 0.04 
T4 162.50 156.75 19 0.171 
T5 25.63 21.50 9 0.015 

T6 39.81 34.60 21 0.248 
T7 18.64 21.09 12 0.036 

T8 47.00 43.38 24 0.399 
Note.  T1 - Flamingo balance test; T2 - plate tapping; T3 - sit-and-reach; T4 - standing broad jump; 
T5 - sit-ups in 30 s; T6 - bent-arm hang; T7 - 10 x 5 m shuttle run; T8 - 20-m endurance shuttle run 
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Improving the process of sports training in karate to increase sports performance is the goal of all 
coaches. Comprehensive development of all motor abilities while respecting developmental and age 
patterns is a prerequisite for later specialization and peak sports performance. There are considerable 
demands on dynamic joint mobility and flexibility in sports such as karate, as their level dramatically 
affects the efficiency and quality of most techniques. The ability to keep the position of the body in 
balance during movement or to recover balance as quickly as possible is critical in karate. These are 
factors limiting sports performance [2]. 

We accept the findings of Hall [10] on dynamic balance. In karate, dynamic balance is applied, which 
means the ability to return to the original stable position after it is disturbed by the opponent’s grip. In 
karate, it is important to maintain balance or restore balance as quickly as possible during and after 
extensive body movements or contact with an opponent [11]. In the Flamingo balance test, balancing 
on one leg while standing on a small beam with specified dimensions was recorded in both groups. The 
experimental group showed significant improvement in dynamic balance (p < .05). Better performances 
of karatekas from the EG compared with the CG at posttest can be attributed to the effects of the 
intervention of exercise program. Karatekas are constantly trying to shorten the body’s center of gravity 
path during the defensive phase of combat. Here, the shorter the movement path of the body's center 
of gravity, the more effective the defense technique (block). 

The plate tapping test primarily requires the upper limb coordination and movement frequency by 
alternatingly touching discs with a preferred hand, The EG showed significant improvement in the plate 
tapping test, demonstrating a positive effect of the experimental factor implemented over six weeks.  

The most critical motor ability in karate is special dynamic joint mobility, which must be complemented by 
a high level of versatile dynamic and static joint momentum. Verstegen, Williams [12] most often 
incorporate static stretching, using it in the final stages of the training unit to calm the athlete's body to 
relax the muscles. Trunk joint mobility is the main factor in the sit-and-reach test. In this case, too, 
significant changes were found for the experimental group. Exercise intervention program and posttraining 
stretching resulted in improved performances at posttest. The muscle is stretched to the extreme position 
with simultaneous exhalation in this type of stretching. The position is recommended to be held for 
approximately 30 seconds, and it is not appropriate to exercise beyond the pain threshold [13]. 
In the dynamic strength and endurance sit-up test, significant changes at posttest (p < .01) were found 
between the experimental and control groups. It is assumed that the differences found in favor of 
karatekas from the EG were produced by the regular effects of the exercise program aimed at 
strengthening the abdominal muscles - core training. The findings of multiple authors [14, 15] have 
confirmed that static exercises may improve dynamic strength of the abdominal muscles. In karate, 
numerous studies [7, 16, 17, 18] dealt with speed as the dominant motor ability, analyzing the 
relationship between particular techniques in karate and somatotype and speed. 

We accept Celikovsky's findings [19] that there is no significant relationship between the speed of 
complex movement acts and elementary movements. "Speed in a coherent coordination-demanding 
movement has several dependencies, e.g., movement speed in running depends on the stride length, 
which depends on limb length and takeoff strength" [20]. Speed abilities also depend on the strength 
and endurance levels. Endurance helps to maintain the maximum movement speed as long as possible 
or until the end of the motor task [21]. The 10 x 5 m shuttle run test primarily relies on running speed 
with changes of direction. Regular participation in an effective exercise intervention program produced 
a significant difference in the 10 x 5 m shuttle run test, favoring the EG. 

There were no significant differences between the EG and CG at pretest in the standing long jump, bent-
arm hang, and 20-m endurance shuttle run. The effect of the 6-week exercise program intervention did 
not show any improvements. The intensity and frequency of training stimuli were probably insufficient to 
develop and improve the explosive leg power and the static upper-body strength endurance. 

4 CONCLUSIONS 
The study aimed to determine the effects of core training on the development of selected motor abilities 
in karatekas aged 12 to 14 years. The experimental group showed significant improvements in the 
Flamingo balance test (static balance), plate tapping (speed of limb movement), sit-and-reach test (trunk 
flexibility), sit-ups (strength and endurance of abdominal and hip-flexor muscles), and 10 x 5 m shuttle 
run (running speed and agility). There were no significant improvements in the standing long jump 
(explosive leg power), 10 x 5 m shuttle run (running speed and agility), and bent-arm hang (static 
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muscular endurance and functional strength).  Based on the experimental findings, the following 
practical recommendations have been proposed:  

• To select demanding and variable exercises, 

• To perform exercises with a lower number of repetitions and sets, 
• To provide a sufficient rest period, 

• To perform core training in the weekly microcycle always before a training unit, 
• Incorporate core training during the preparatory part of training immediately after the warm-up for 

8 to 10 minutes every day 

• Incorporate static stretching exercises and relaxation exercises in the final part of core training 
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IS THERE ANYBODY OUT THERE? OLD AND NEW CHALLENGES OF
FORMATIVE FEEDBACK IN E-LEARNING

A. Creus

Universitat Oberta de Catalunya (SPAIN)

Abstract

Formative feedback is widely considered to be one of the most influential aspects of teaching and
learning processes and a key element of quality teaching (Evans, 2013; Kluger & DeNisi, 1998; Hattie &
Timperley, 2007; Kulhavy & Stock, 1989; Mory, 2004; Narciss & Huth, 2004; Shute, 2008). Previous
research on formative feedback effectiveness concludes that to achieve quality feedback several
aspects need to be taken into careful account, including the need to plan opportunities when students
can implement earlier feedback, the need to give feedback which promotes motivation and self-esteem,
and the need to give feedback which enhances self-regulation of the learning processes (Nicol &
MacFarlane, Dick, 2006). 

In an online learning environment feedback has its own characteristics, connected to the techno-
pedagogical environment where the learning process takes place. The combination of synchronous and
asynchronous interactions, the role of technology and digital media, the transparency and permanent
availability of feedback, and the prominence of writing interactions are just some of the features usually
associated with online formative feedback (Dysthe, Lillejord, Vines & Wasson, 2010; Gikandi, Morrow &
Davis, 2011; JISC, 2010). 

In this paper we will present a case study on students’ perceptions of feedback in the context of a fully
online university. The main aim of our study is to deeply understand students’ perspective regarding the
impact of formative feedback on their learning and to determine the underlying factors which contribute
to those perceptions. Specifically, we will share the results of the first phase of a study based on the
analysis of data collected from a questionnaire sent to two thousand Bachelor’s degree and Master’s
degree students from the Information and Communication Faculty at the Universitat Oberta de
Catalunya. Some of the questions we address are the impact of different types and formats of feedback,
students’ perception of peer feedback, reactions and appreciations of positive or negative feedback,
among other aspects.

Preliminary results of this study show that perceived relevance and value of online formative feedback
among students varies according to their profile and experience of online learning. The findings of this
study may help institutions to reflect on the role of feedback in an online context as part of the ongoing
assessment practice and about how students’ profiles may result in different understandings of the value
of feedback.

Keywords: Formative feedback, e-learning, students' perceptions, feedback effectiveness.
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AN SAP BASED SMART CITY APPLICATION FOR STUDENTS IN 
UNIVERSITY EDUCATION  

Imola Bakos, Piroska Biró 
University of Debrecen, Faculty of Debrecen (HUNGARY) 

Abstract 
In the past decades universities have become increasingly involved in various smart city projects. The 
goal of these projects is to continuously improve the infrastructure and optimize city functions while 
simultaneously increase the quality of life of its inhabitants. Mainly these projects are a collaboration 
between a city and its strategic partner, which is typically an international corporation and often the local 
university. The goal of this study is to investigate a possibility for the universities to collaborate with SAP.  

Our project aims to embetter the students' quality of life by supplying them with a web application in 
which they can search among different university related facilities, reserve them and are also able to 
invite their friends to join. In order to ease the use of the system QR codes will be placed on campus to 
provide easy access to our system. As for the methodology, we developed single-page web application 
which was implemented using a JavaScript-based front-end framework, while the database to store the 
data is delivered by the SAP software. After the system was successfully tested on the campus, it can 
be extended to a smart city application. Thus, the project would be a proof of concept on how the SAP 
ecosystem can be used in another environment such as the campus or in the cities.  

In this article, we present the smart city app that we have developed in order to help students explore 
university facilities while socialising with their friends, which will be highly important after the pandemic 
is over. 

Keywords: smart city web application; SAP system; QR code; AngularJS; Json Web Token. 

1 INTRODUCTION 
The last decade has seen an increasing number of smart city projects around the world [1]. Mainly these 
projects’ aim is to improve people's quality of life by bettering the public safety, the infrastructure, and 
general sustainability of the city [2], [3]. One of the main areas concerning smart cities are university 
related developments [4]. Among others, a good example could be a so-called smart campus project 
also made at the University of Debrecen, where the research group worked on a real-time based 
platform that improves day by day communication and organized task management for students and 
their lecturers [5]. In recent years, this area is getting much more attention, as researchers look at the 
university campuses “as they concentrate a large community of students, professors, and employees, 
forming a “population” that is willing to adopt and promote innovations as well as get involved as 
developers and testers” [6]. 

In our development, the focus is also on university campuses, as we wanted to explore another 
opportunity for making universities campuses smarter. Our goal was to create a web application that 
enables students to use several infrastructures that the university maintains for them. For instance, a 
football pitch, a basketball court, etc. In order to provide an easy-to-use platform, we have also 
generated QR codes that can be placed on the site to facilitate reservations. Thereby the user is able to 
have access to our system with just a single scan.  

In this paper our aim is to extend the features of an already existing system with basic functionality that 
has been made in another project [7]. More specifically, we have developed a single-page web 
application, where users can reserve and delete their reservations. The relational database schema 
required for the operation of the system has been completed, the frontend is composed of reusable 
Angular components, the client and server-side communicate with REST requests and the user 
authentication service is based on JWT technology. In this paper, we would like to improve the existing 
system with further features, such as user registration, and the ability of the users to get email 
notifications of their reservations. 
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2 METHODOLOGY 
The use case diagram of our application is shown in Figure 1. This diagram is the extended version of 
our finished project, as there are more features to be seen. The actors are the following: guest user, 
registered user, and the server.  The guest user is able to read reservations in order to check whether 
a certain location is occupied or not, as well as sign up for the application. After entering the student ID 
number, user name, email address, and password, students will get an activation email in order to 
authenticate the user. If the user has access to his/her email then a guest user can login as a registered 
user. The registered user has the right to read reservations, book locations at a time when they are not 
yet occupied, and delete reservations. The registered user is also able to delete its account. After all 
these actions, except for viewing reservations, the registered user will get a notification email. The server 
participates as an actor in all cases. 

 
Figure 1. Use case diagram 

2.1 Design and architecture 
The chosen web application design is called single-page application (SPA), which means that the 
application serves one web page without reloading the website. Parts of the page change due to the 
user interaction. Only the data is transmitted back and forth with requests. In this architecture, the 
frontend is responsible for the User Interface, some parts of the business logic, and the communication 
with the application server, while the backend stores and provides the data and other services such as 
authentication, mail services, etc. The most important advantages of this architecture are the better code 
reusability and performance, client-side rendering in comparison with multi page applications. Moreover, 
developers can separate the frontend and backend code bases easily. For the communication, the 
application is built using Representational State Transfer (REST) architecture. The backend provides 
HTTPS REST endpoints that the frontend can be used. 

2.2 Technologies used 

2.2.1 SAP platform and Apache James 
While the SAP platform is applicable to create all the main layers of an application (presentation, data 
service, business logic and data access), in this project it is used only for the latter three as the backend 
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of our system. SAP NetWeaver Application Server (SAP AS) serves the static resources of the pages 
(HTML, CSS, and JavasScript files) and provides REST endpoints for its services written in ABAP. The 
data of the application is managed by SAP’s relational database management system, SAP ASE 
(Adaptive Server Enterprise). The SAP AS does not contain mail server functions. That is why we use 
Apache James which is an open source SMTP and POP3 mail transfer server written in JAVA and 
maintained by the Apache Foundations. Due to the Apache License, it is allowed us to use and it has 
all the basic functions that are necessary for this project. 

2.2.2 User Interface and authentication 
To create a client-side based user interface, the AngularJS open source Javascript framework was used. 
It is applicable to create component based implementation which is essential for a single page web 
application and supports REST based communication. To make the style of the system easier, the 
Bootstrap CSS framework is used which allows us to create responsive and dynamic web pages.  

2.2.3 Implementation 
First of all, the database was extended with the necessary tables to store the user’s data and the objects 
that handle creating, modifying, and deleting users. The passwords were stored strictly with a hash 
algorithm. Furthermore, the SAP AS was configured in order to use the mail server. We used the 
following transaction code: RZ10, SU01, SICF, and SCOT. After that, we implemented the services 
separately, which are in connection with sending mails: activation email, and notification emails about 
making or deleting reservations or deleting registration. For the registration, we created two REST 
endpoints. One of them is responsible for the activation, while the other is used to send the newly 
registered user’s data to the server. We developed new Angular components for the registration and the 
profile page. To gain the user’s data, a new endpoint was created which uses JWT based authentication. 
To defend against the automated web browser bots that we integrated a CAPTCHA component. The 
SAP Script Font Maintenance page was used (transaction code SE73) to generate QR codes for our 
application. 

3 RESULTS 
In the case of conventional web applications, the server-side handles the user sessions. When a user 
logs in, a session is created at a certain point in time and then terminated at a later point in time. This 
information is stored in memory. This is basically how SAP AS works.  

 
Figure 2. Main page 
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The disadvantage is that it requires more memory on the server and is more difficult to scale, as you 
have to ensure that session information is shared between servers. These disadvantages can be 
overcome by using JSON Web Token (JWT). It is an open standard for creating data that can be 
transmitted securely between parties as a JSON object. This standard defines a compact, URL-safe 
way to send information, especially in a web-browser single-sign-on (SSO) context. The data can be 
optionally signed and/or encrypted. For session management, most of the time the former is used in 
order to verify whether the data was tampered with or not. A signed JWT consists of three parts 
separated by dots which are header, payload, and signature. Thus, a JWT typically looks like the 
following: header.payload.signature. 

The main page is shown in Figure 2. Authenticated users are able to choose from activities listed by the 
drop-down menu and select from different locations. After that users can pick out a date and then a time 
frame from the available ones, marked in white. Black coloured on the other hand are appointments of 
other users, while those marked in orange were already selected by the logged-in user. In order to delete 
a reservation, the user has to select the date and time frame, and then a delete button appears. It is 
also possible to delete a registration, users can do that under the My profile menu. After each of these 
actions, users are going to get a notification email. 

4 CONCLUSIONS 
The goal of our work was to explore another way to make university campuses smarter. We developed 
a web application that enables students to book several infrastructures that are provided by the 
university. In addition to that, we have also generated QR codes, thereby the students are able to access 
our system with just a single scan. Based on our already existing system we have extended its basic 
functionality with two user-friendly features. More specifically, on our single-page web application users 
get email notifications after reserving and deleting their reservations or deleting their profiles. 
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WHO WANTS TO GO BACK TO SCHOOL? CASE STUDY ON
ROMANIAN YOUTH
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Abstract

Lower the level of education, higher the vulnerability on the labour market, both in finding as well as in
securing employment. Romania is among the European countries characterized by high educational
poverty and low importance put on lifelong learning. Even if reducing school dropout is on top of the
policy agenda, not significant progresses were made. Contrary, online education and measures taken to
manage Covid 19 pandemic are expected to increase school dropout and value put on returns of
education. Studies addressing early school leaving in Romania are few, and almost none with respect to
the factors influencing the decision of youth and adults of returning to school. The present paper aims to
address the underlying factors that shape the intentions of returning to school. Socio-demographics and
past educational achievements will be considered for analyse. In order to reach this objective we use
statistical classification methods on the data set of a representative survey carried out in 2019 among
Romanian youth aged 15-34 years old. Understanding the factors beyond intentions of returning to
school could contribute to better policy designs. 

Acknowledgement: 
This work has been supported by the NUCLEU program, funded by Ministry of Education and Research,
under the project PN 19130302

Keywords: Intentions of returning to school, classification methods, vulnerable youth.

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5432



 

 

DIGITAL TRANSFORMATION OF THE UNIVERSITY AS A 
RESPONSE TO GLOBAL CHALLENGES: EXPERIENCE AND 

PROSPECTS OF RUSSIA 

G. Bannykh 
Ural Federal University (RUSSIAN FEDERATION) 

Abstract 
The digitalisation of public relations, public policy and the economy sets new goals for the higher 
education system: to adapt to these conditions and continue sustainable development. The forced digital 
transformation became the lessons of the pandemic for many universities: the implementation of 
educational programs in online form, the exponential growth of digital educational products, etc. The 
purpose of this article is to consider the features of the digital transformation of Russian universities as 
a factor in the formation of their digital capital. 

Methodology and methods: The article is based on the theories of digital and social capital, information 
society, digital economy. The empirical study is based on the results of document analysis, analysis of 
statistical data. 

Research results and discussion: In the Russian Federation, de jure, the processes of digital 
transformation of universities began with the adoption of the National Program "Digital Economy of the 
Russian Federation until 2024", but many large organizations started fundamental changes much 
earlier. In 2020, the President of the Russian Federation set a national goal - to achieve digital maturity 
of higher education organizations, in 2021 the Strategy for the digital transformation of the science and 
higher education industry appeared. The digital transformation of universities in 2020 took place at an 
accelerated pace: 28% of educational programs of Russian universities in the spring semester were 
partially or completely implemented through online courses provided on various platforms. Artificial 
intelligence, big data processing, distributed ledgers and digital platforms have become everyday digital 
technologies for many universities in their main activities. Digital transformation is also carried out by 
increasing intangible assets, developing human potential, digital competencies and employee culture, 
as well as the correct organisation of this process. At the end of 2020, 16 universities entered the Digital 
Universities Consortium, which also includes industrial partners in the IT field. The main tasks of the 
community are the unification of the technological standards of the IT infrastructure and services of the 
digital university. The main problems of the digital transformation of Russian universities are a lack of 
funding, a shortage of qualified personnel in the market, as well as a lack of resources, hiring IT 
personnel in the field of science and science, and an insufficient level of IT competence among digital 
transformation teams. 

Keywords: higher education, digitalisation, digital transformation, digital capital, university, globalisation, 
digital university, digital maturity. 

1 INTRODUCTION  
The general context of the digital transformation of universities is set by the external environment, which 
is undergoing rapid transformations in connection with a change in the technological order, the 
penetration of digital technologies into almost all socio-economic processes and relations. Social actors 
of any processes in the field of economics, politics, law, culture, education are forced to face the 
challenges of these transformations, the reaction to which is their digital transformation. High 
competition in global markets, the vital need to reduce costs and the expectation of a synergistic effect 
from the introduction of universal solutions are also relevant for universities as independent economic 
entities. 

The digital transformation of the university gives it more opportunities, which are opened by the 
abundance of available digital technologies, and their effective use. 

The coronavirus pandemic in 2020 changed the higher education system forever and gave a powerful 
boost to the development of online learning. This technology-driven pursuit of efficiency and quality is a 
natural trend for universities. 
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Digital transformation disrupts the traditional business and communication processes of the university, 
takes the educational organization out of the comfort zone, and due to the heterogeneity of the 
universities themselves, this experience often becomes unique. Transformation also involves 
reconfiguring business processes to work with large amounts of data, which requires the availability of 
appropriate infrastructure, human and technical resources, and this, in turn, requires significant time and 
financial costs. How complex is the digital transformation of a university and what features accompany 
it? The purpose of this article is to consider the features of the digital transformation of Russian 
universities as a factor in the formation of their digital capital. 

The article sequentially examines the following issues: 

- The concept and phenomenon of digital transformation in modern science and practice, 
- Features of the digital transformation of the university 
- The relationship of the digital transformation of the university with the process of forming its digital 

capital 
- Experience of digital transformation of Russian universities 

2 METHODOLOGY 
The digital transformation of organizations in all sectors has become a natural trend in the modern digital 
economy. This global process is a radical change in the philosophy and strategy of organizations' 
functioning, which means rational cost reduction by transferring business processes to digital format, 
this is a large-scale integration of digital solutions in all areas of activity. Without fail, digital 
transformation is preceded by the stages of standardization, informatisation and automation. 

The education sector is one of the last industries that has started changes because it is classically 
attached to old methods and practices [1] The digital transformation of universities is a triple complex 
process, since universities, being economic entities of the digital economy, also perform socially 
significant functions ... On the one hand, a university is an economic entity that makes a profit for 
sustainable operation, with employees, customers, partners, suppliers and other stakeholders. On the 
other hand, universities perform educational and research functions, have a stable dependence on state 
authorities and the priorities of state national and educational policies. 

J. A. P. Gama considers the digital transformation of the university as a long-term process leading to 
consistent changes and narrowing gaps in technology, digital culture and human talent, university 
organization, organisational model, educational model, productivity, competitiveness, high quality, 
institutional efficiency [2] 

Digital transformation allows the university to go beyond its main activity, creating new digital educational 
products: online courses, digital educational programs, network digital platforms, etc. 

Key assets of the university include people, research results, educational courses and research projects [3]. 

The digital transformation of a university is a stage of its digital maturity, that is, a complex indicator that 
characterises the degree of its digital development. Initial digitalization can be considered the first level 
of digital maturity, and complete digital manageability is one of the last. The objects of digital 
transformation of the university are data, university processes, user interfaces and people [4]. It is 
people, human capital, and the intellectual capital of the university that are one of the main drivers and, 
at the same time, priorities of digital transformation. 

In the digital economy, human and social capital are key sources of wealth. In such conditions, the 
operational task of digitalisation is the need to change, reconfigure a person's thinking to the value of 
knowledge, intelligence, and maximize utility. Therefore, in the processes of digitalisation, the most 
important role is played by those institutions that form the corresponding type of capital. In turn, digital 
capital is becoming the most important condition for both digital transformation and the formation of 
social capital. 

The modern understanding of digital capital is based either on the theory of social capital, or on the 
understanding of human capital. 

Back in 2013, Mckinsey experts identified two forms of digital capital in the digital economy: tangible 
(servers, routers, digital marketplaces, basic software, etc.) and intangible (designs, digital footprint and 
its analytics, technologies for collecting and processing big data, etc.) monetization of digital activities, 
digital interaction, etc.) assets of any business entity (or social actor). [5] 
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D. Richards describes digital capital as “a combination of the right infrastructure and access to 
technology, as well as the development of key skills that allow the introduction of innovative 
technologies” [6], that is, he also focuses on the material, physical and intangible components of capital. 

In 2021, taking stock of the pandemic development of the digitalisation process, UK government 
analysts recognized that digital capital is critical to economic recovery. And the very first task at the 
same time is to bridge the gap in digital capital: these are infrastructure issues, and technological issues, 
and related to digital competencies and literacy of the population, and issues of digital cooperation 
between the public and private sectors [6]. 

M. Ragnedda refers to digital capital as an independent type of capital. His interpretation of digital capital 
is based on the theory of digital capital by P. Bourdieu and helps to understand the formation of modern 
digital inequality. Thus, according to M. Ragnedda, digital capital is a set of internal abilities and 
capabilities (digital competencies), as well as “external resources” (digital technologies) that can be 
historically accumulated and transferred from one area to another [7]. 

Thus, the digital capital of a university can be considered as a set of available material and intangible 
resources of an educational organization, conditioned by digital technologies and capable of 
accumulating on an individual (student, teacher, employee), group (structural units, work teams, study 
groups, research teams, etc. ) and organizational levels. And in this understanding, it becomes both the 
basis and the result of the digital transformation of the university. 

The research methodology is based on an analysis of the experience of Russian and foreign universities 
that have successfully succeeded in digitalizing various types of their activities, and on the selection of 
the best practices. 

3 RESULTS 

3.1 Digital transformation: global experience 
The University of Geneva was one of the first universities to include digital transformation in its 
development strategy in 2015: “the university is a participant in the digital revolution, a pioneer in the 
use of new technologies in teaching ..” [8]. In the Strategy, the university recognized itself as an actor of 
digital change and began to develop digital infrastructure and services, the transition to digital education 
and research, the introduction of new ways of disseminating knowledge and improving some 
administrative processes [9]. In the same year, all lectures of the university were placed in audio or 
video format in a common database (and teaching at the university is conducted in 5 languages). The 
university received a new Internet portal, in which each student and teacher has personal accounts that 
allow them to remotely perform certain operations (enrollment in courses, access to the schedule and 
the database, additional information, submitting and checking homework, etc.). 

The situation is quite the opposite with universities in Morocco. K. Kerroum, A. Khiat, A. Bahnasse write 
that the digital agenda in Morocco appeared only in 2020 [1], caused by the spread of the Covid 
pandemic: the Digital Morocco Strategic Plan 2020 was adopted and the authority responsible for digital 
transformation was formed - Digital Agency. Only then did universities gain opportunities for digital 
transformation. 

The experience of the University of Porto shows the importance of taking thoughtful and consistent steps 
in digital transformation. Thus, the creation of the Center for General Services of the university entailed 
the development of a flexible platform for managing business and administrative processes, thanks to 
which today the university dematerialised more than a thousand operations and processes that simplify 
decision-making and reduce costs [10] 

Taking into account the considered experience of digital transformation of universities, we can confirm 
the conclusion that this process is strongly determined by external and internal political conditions. It 
seems that these influences on higher education institutions are more powerful than the transformations 
that can be produced within institutions and the societies where they are installed [11]. 

3.2 Experience of digital transformation of Russian universities 
Russian universities today, being in fierce competition with world leaders in education, rapidly 
developing open online education and changing labour market requirements several times during a 
student's studies at a university, are forced to transform themselves and change approaches to the 
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management of educational activities. The forms and models of student learning are changing, the role 
of the teacher is significantly transformed, the management system of the university is changing. 

The digital transformation of Russian universities is determined by the national program "Digital 
Economy of the Russian Federation", within which national priorities are set in the development of digital 
technologies and the transition to predominantly digital interactions. Within the framework of the 
program, there is a federal project "Human Resources for the Digital Economy", which involves an 
increase in educational programs in the field of digital technologies and the number of students enrolled 
in them, the creation of online digital literacy courses, massive online courses in various types, levels 
and areas, and much more. Within this project, one more can be distinguished - "Development of 
educational modules for higher education programs in the interests of the digital economy", during the 
implementation of which a model was developed for the formation of key competencies of the digital 
economy, ensuring consistency of the key competencies of the digital economy with the competencies 
of the Federal State Educational Standards. 

By the Decree of the President of the Russian Federation dated July 21, 2020 No. 474 "On the national 
development goals of the Russian Federation for the period up to 2030", the achievement of "digital 
maturity" of key sectors of the economy and social sphere is indicated as one of the target indicators of 
the national goal "digital transformation". In addition, in July 2021, the Ministry of Education and Science 
of the Russian Federation adopted the Strategy for the Digital Transformation of the Science Industry 
and Higher Education. One of the projects for the digital transformation of higher education is the Digital 
University project - a project aimed at creating and developing digital services in the field of science and 
higher education, covering all types of business processes of educational institutions of higher 
education, aimed at meeting the needs of all participants in the educational process [12] 

In addition, the Government of the Russian Federation recommended that the university introduce the 
post of vice-rector for digital transformation, whose tasks will include initiating digital transformation 
projects, coordinating interactions within the framework of the implementation of these projects, etc. a 
portfolio of projects for the digitalization of their activities, so this solution looks relevant and expedient. 
However, the relevance of this position will inexorably decrease in the future due to the achievement of 
digital maturity, the optimal level of mastering digital competencies of other university officials. 

In 2019, 30 Russian universities joined the Charter on the digitalisation of the educational space. This 
document became the defining foundations of the consortium "Digital Universities", which brings 
together 14 universities sharing their digital transformation experience. 

The main goal of digital transformation is to move towards data-driven university management. It should 
be at all levels: from managing the university's budget to managing the educational trajectory of a 
particular student. The University Consortium of Big Data Researchers, which appeared in the Russian 
Federation in 2020, should rationalize the activities of universities in this direction. In 2021, the 
Consortium unites 28 universities. 

Thus, we can conclude that the legal, political and economic (Covid19 pandemic) prerequisites for the 
digital transformation of universities in Russia are favorable for rapid changes. 

Let's look at some examples of digital transformation. 

Togliatti State University became one of the initiators of the signing of the Charter of digitalization of 
universities and their unification into the Consortium "Digital Universities". In the process of digital 
transformation, this university has overcome 5 stages: from the formation of the first automated 
information management systems (Medical audit, Admissions Committee, Departments, Dean's Office, 
Electronic Document Management, 1C TSU: Management accounting, contingent of employees and 
students) to a single digital environment and the level of digital manageability 

The following digital solutions were implemented at TSU: 

• Digital Marketing 

• Online reception 
• Digital content and online learning 

• Unified electronic information and educational environment based on Bitrix24. Personal accounts 
of teachers, staff and students 

• Request management system. One stop shop based on ITIL standards and iTop solution 

• Unified database based on ERP-system 
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• Automated data integrity control system. 
• Bot-consultant in VKontakte, giving information on the schedule, curriculum, academic 

performance 

• LRS-storage of big data on the learning process in LMS 

• Library of face recognition, allowing applicants / students to take tests [13]  

For higher education institutions, four main drivers of digital transformation can be identified: lower costs, 
improved user experience, increased process agility, and increased competitiveness. And here are the 
results obtained from the implemented digital solutions of TSU: 

cost reduction (introduction of online admission and online training) 

increasing competitiveness (expanding geography (81 regions, 18 countries), increasing the number of 
nonresident students from 8 to 29%, increasing the contingent of part-time students by 70%,) 

improvement of user experience (redistribution of the classroom load from lectures to practical and 
project activities with consulting, transition to mass individual trajectories, operational feedback) 

increasing the flexibility of processes (development of intra-corporate communication, the emergence 
of agreed levels of services provided (SLA) for all types of services, including business services, 
monitoring the performance of departments, making decisions based on operational feedback from 
students and teachers, accelerating the formation of complex analytical reports based on corporate data 
, Integrity and Consistency of Corporate Data). 

Tomsk State University became the initiator of the emergence of the University Consortium of Big Data 
Researchers. The concept of digital transformation of Tomsk University included the development of a 
digital university model, which consists of the following elements: data-based management systems, 
digital educational technologies, individual educational trajectories, and digital economy competencies 
[14]. The stages of digital transformation include: digitization of the interaction process (student-
university-teacher), digital model of the object (based on the analysis of digital traces), collection, 
analysis, systematisation of user data (open data university - data.tsu.ru - a portal for working with big 
data). increasing the flexibility of processes (data lake and corporate data bus, uniting all business and 
communication processes with data aggregation processes from all possible sources) 

improving user experience (platform for working with initiative projects (students, employers, 
schoolchildren, employees, alumni, etc.), more than 75 own MOOCs and more than 15 joint projects 
with partners.) 

increasing competitiveness (the project "Development of digital literacy of schoolchildren and training of 
pedagogical teams for the digital transformation of education", which covered about 740 schoolchildren, 
700 teachers, 174 administrators of educational organisations, 7th place in the National Ranking of 
Universities according to Interfax, 19th place in QS University Rankings: BRICS , 272 in QS World 
University Rankings) 

cost reduction (online training, online admission, MOOC) 

Financial University - the first roadmap for digitalisation of the university, approved in 2018, was aimed 
at preparing IT infrastructure for digital transformation [16]. The new digitalisation roadmap, developed 
in 2021, aims to find and analyse non-obvious meanings in the accumulated data. In 2020, a Digital 
Transformation Center appeared at the university - a separate structural unit. 

increasing competitiveness (a new universal digital competence has been introduced in its own 
educational standards, together with IT companies - market leaders have developed 10 educational 
online programs in various areas of the digital economy - the total number of participants in them 
exceeded five thousand people, of which at least three thousand from - abroad, holding hackathons on 
artificial intelligence, big data and blockchain in Serbia and Germany, as well as the Winter School on 
Artificial Intelligence, developing a special online platform and monitoring digital literacy and readiness 
to use digital technologies in the educational process of more than 20 thousand employees universities, 
the Financial University is in the top 1000 best universities in the world (801-1000 place in the QS World 
University Ranking WUR) and the top 160 best universities in Eastern Europe and Central Asia in the 
international ranking (157th place in QS Emerging Europe & Central Asia EECA), takes 6th place in the 
National ranking of uni versions according to Interfax) 

improvement of user experience (15 years of the process of accumulating digital traces of student 
learning - a model for predicting learning problems, an information and educational portal and a student 
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office portal were developed, an open online academy of the Financial University was created - a 
network educational project of the Financial University in the field of e-learning, more than 51 course) 

increasing the flexibility of processes (automatically collecting, storing and analysing arrays of 
information about the organization of the educational process, finances, personnel for 15 years, 
introduced a corporate bus for data processing and process control). 

The digital transformation of Russian universities has affected all organizations today. Some strong and 
large universities began to take their first transformational steps back in the 2000s. By 2018, the first 
models of digital universities appeared at several organizations; in 2020, all 252 educational institutions 
of higher education began to carry out the necessary transformations. There is no single way to achieve 
specific results using digital technologies or a universal model, template, standard. 

Common problems of digital transformation are the search for an optimal model based on the 
characteristics of the university, the duration of setting up processes, resistance to changes on the part 
of employees and students, and a lack of financial resources. 

Unique problems in educational technologies are the relatively low digital literacy of teachers, 
unregulated working hours of a teacher working in a hybrid mode, and an increase in communication 
risks in the conditions of the most open space. Proctoring systems do not yet inspire complete 
confidence among all participants in the educational process. 

The most necessary priorities for digital transformation are people and their competencies (the number 
and quality of participants in digital transformation), infrastructure and technologies (thought-out options 
for digitalising business, administrative and communication processes), as well as organization and 
culture (readiness of employees, teachers and students to the changes being made). 

4 CONCLUSIONS 
The digital transformation of a university is a stage of its digital maturity, that is, a complex indicator that 
characterizes the degree of its digital development. The digital capital of a university can be considered 
as a set of available material and intangible resources of an educational organization, conditioned by 
digital technologies and capable of accumulating on an individual (student, teacher, employee), group 
(structural units, work teams, study groups, research teams, etc.) and organizational levels. 

In the Russian Federation, de jure, the processes of digital transformation of universities began with the 
adoption of the National Program "Digital Economy of the Russian Federation until 2024", but many 
large organizations started fundamental changes much earlier. In 2020, the President of the Russian 
Federation set a national goal - to achieve digital maturity of higher education organizations, in 2021 the 
Strategy for the digital transformation of the science and higher education industry appeared. 

The acceleration of the digital transformation of universities was given by 2020, in which, in the face of 
a lockdown and other restrictions, they were forced to depend on the level of their own digital maturity 
and make every effort to increase it. 

Artificial intelligence, big data processing, distributed ledgers and digital platforms have become 
everyday digital technologies for many universities in their main activities. The basic model of the Digital 
University, implemented today in Russian universities, includes data-based management systems, 
digital educational technologies, individual educational trajectories, and the competencies of the digital 
economy. 

Digital transformation is also carried out by increasing intangible assets, developing human potential, 
changing the organizational culture of employees, as well as the correct organisation of this process. 

Digital transformation affects not only the IT infrastructure, but all areas of the university's activities. The 
idea that digital transformation is associated exclusively with the field of information technology is a big 
misconception. Of course, technology plays an important role, but it is only the foundation for creating 
digital experiences. Therefore, forward-looking transformations require digital transformation teams led 
by a strategist, transformation leader. The Consortium "Digital Universities" and the University 
Consortium of Big Data Researchers contribute to the dissemination of this experience to a large extent. 

The main problems of the digital transformation of Russian universities are a lack of funding, a shortage 
of qualified personnel in the market, as well as a lack of resources specialised in hiring IT personnel in 
the field of education and science, and an insufficient level of IT competence among digital 
transformation teams. 
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SELF AND PEER EVALUATION METHODOLOGIES AND ITS 
APPLICATION IN COMPUTER AIDED DESIGN TEACHING 

C. González-Lluch, V. Bayarri-Porcar, A. Piquer, M. Núñez-García 
Universitat Jaume I (SPAIN) 

Abstract 
Computer Aided Design is a constant in the engineering degree studies carried out at the Universitat 
Jaume I (UJI). The present work focuses on two subjects specifically: Computer Aided Design II (CAD 
II) offered in the sixth semester of Bachelor degree in Industrial Design and Product Development 
Engineering and Technical Graphics Communication (TGC) offered in the first year course along the 
second semester. The TGC syllabus is the same in several Bachelor’s Degree of Engineering 
(Mechanical, Industrial Technology and Electrical Engineering). Both subjects, CAD II and TGC, are 
compulsory and have 6 ECTS credits, but with different distribution between the number of hours taught 
in lecture room and number of hours in computer laboratory. CAD II is weekly distributed with one hour 
in lecture room and three computer laboratory hours, whereas TGC has a distribution two to two.   

In these two subjects an experience was carried out during course 2020-2021. During the course (CAD 
II and TGC), students took two midterm assessments. In order to prepare it, students were asked to 
solve a preparatory exam during the practical session in the week leading up to the midterm assessment 
in case of CAD II, and during their free time in the previous week for the midterm assessment in case of 
TGC. After solving this preparatory exam, students used evaluations rubrics to evaluate their own work 
in case of CAD II (self-assessment evaluation), and the solution presented by other students (peer 
assessment) in case of TGC students. In the second case, the evaluation between students was 
randomly assigned by teachers. Finally, students’ opinion about the experience was collected by a 
questionnaire. These questionnaires were collected to know their preferences as well as of the benefits 
of the use of the two methodologies. 

With the initiative, we expected students reinforce a number of competences, aptitudes and attitudes 
such as collaboration, teamwork, self-assessment and peer assessment in order to learn from their own 
experience and transmitting knowledge. The experience wants to promote the self-learning in the 
students, encourage the continued learning along the course, and also which are the evaluation 
preferences of the students.  

The results of both questionnaires showed that the knowledge of the students in this moment and the 
effectiveness of both self-assessment and peer assessment were positively evaluated. Furthermore, 
students considered a good practice to continue applying this methodology for the following midterm 
assessments. 

Keywords: Computer Aided Design, CAD, self-learning, self-assessment, Bachelor’s Degree of 
Engineering, Technical Graphics Communication. 

1 INTRODUCTION 
In the recent years, 3D CAD modelling is highly used to improve the quality of the design and therefore to 
improve the final product. Aware of it, universities introduce the study of modelling, assembly and drawings 
through 3D software to train professionals. Regardless to the teaching methodology used, S. J. Kirstukas 
[1] showed that prompt feedback is essential for students to improve their modelling strategies. So, 
according to P. Race [2] feedback should be continuous in a formative sense. Some authors [3, 4] have 
developed computer-assisted rubrics to provide feedback and CAD quality concepts to students. 

In the literature, different studies have used feedback as a support to improve modelling skills. Branoff 
et al. [5] gave students feedback through written comments after they have to solve problems after 
modelling standard models from catalogues. In the study presented by Devine et al. [6] students 
evaluated their own work comparing their distances and the surface area with provided by instructors. 
Other researchers have focused their work on feedback to students through automated tools, fact that 
impacts on saving time to answer and work of instructors [7]. In other study [8], strategic knowledge on 
part models was checked from the use of an automatic grading system where students compared their 
model with a template provided by teachers, allowing a reduction of grading time. 
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Computer Aided Design II (CAD II) is offered in the third year of bachelor’s degree in Industrial Design 
and Product Development Engineering at the Universitat Jaume I (UJI). On the other hand, Technical 
Graphics Communication (TGC) is offered during the first course along the second semester in several 
bachelor’s degrees in Engineering (Mechanical, Industrial Technology and Electrical Engineering) at the 
same university. Both subjects, CAD II and TGC, use the same 3D CAD software (SolidWorks®) to train 
students to create 3D parts, assemblies, and technical drawings. Both are compulsory and have 6 ECTS 
credits, but with different distribution between the number of hours taught in lecture room and number 
of hours in computer laboratory. CAD II is weekly distributed with one hour in lecture room and three 
laboratory hours, whereas TGC has a distribution two to two. Students were trained following chapters 
of an instructor-authored text [9,10]. 

With the experiment carried out presented in this work, authors expected students reinforce a number of 
competences, aptitudes and attitudes such as promotes autonomous learning, collaboration, teamwork, 
self-assessment and peer-assessment in order to learn from their own experience and transmitting 
knowledge. The experience wants to promote the self-learning in the students, encourage the continued 
learning along the course, and also the students’ preference about self-learning or peer-assessment. 

2 METHODOLOGY 
During the second semester of 2020/21, students of third year of bachelor’s Degree in Industrial Design 
and Product Development Engineering take CAD II. Whereas TGC subject is studied in the first year by 
several bachelor’s degrees in Engineering at UJI (Mechanical, Industrial Technology and Electrical 
Engineering). The methodology used in the course consists of a series of practical and theoretical 
sessions with teachers. During the theoretical sessions general concepts of 3D modelling are explained 
such as parametric/non parametric design, and different methodologies of generating models, 
solid/surface modelling, etc. During the practical sessions a 3D modelling software package is used 
(SolidWorks®) to design 3D parts, assembly them and create technical drawings from the models. 

Students of bachelor’s degree in Industrial Design and Product Development Engineering have two 
courses related with engineering graphics previous to CAD II, nevertheless CAD II is the first subject 
which the submission of a 3D model and the complete technical documentation of a product is required. 
Then this students’ group must be more mature and during previous courses have been introduced to 
the graphic world.  

In contrast, TGC’s students find all the competences studied in this subject for the first time after their 
studies in secondary school. The subject is introduced in the second semester, during the first year of 
university studies. Then this students’ group is younger and inexperienced in the subject. 

Both subjects are scheduled in 15 weeks. During the former seven weeks of the course all students 
acquire knowledge about the generation of 3D CAD models. After that time, students perform a practical 
midterm assessment valuable in the final mark. The present experience is focused on the rubrics used 
in this midterm assessment of the subject where the 3D modelling is evaluated. To perform the 
experience, students are provided of the rubric assessment which were different according to the subject 
CAD II or TGC (Table 1 and 2). Furthermore, these rubrics will be used by teachers to evaluate the 
students (3D CAD model midterm exam). Tables 1 and 2 detail these rubrics that the students can 
download as a word file from Virtual Classroom (VC) powered by Moodle. 

Table 1. Rubric assessment CAD II. 

1. The model is valid 
1.1. The model file can be located and opened without any operations in progress. 
1.2. The model file can be reopened, has the correct content, and can be used by other users. 

2. The model is complete 
2.1. The model replicates the shape of the part/definition problem. 
2.2. The model replicates the size of the part/definition problem. 

3. The model is consistent 
3.1. Profiles are free from duplicated and segmented lines. 
3.2. Profiles are fully constrained (without excessive fixed constraints). 
3.3. The models are aligned and oriented with respect to the global reference system and suitable datums. 
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4. The model is concise 
4.1. The model was created with adequate and nonrepetitive operations. 
4.2. Pattern operations (translate-and-repeat, rotate-and-repeat, and symmetry) were used when possible. 
4.3. The model tree contains adequate datums and is free from unnecessary dependencies. 

5. The model is clear 
5.1. Modelling operations in the model tree are labelled to emphasize their function, instead of the 

operation name. 
5.2. Related modelling operations are grouped in the model tree to emphasize parent–child relationships. 

6. The model conveys design intent 
6.1. The model tree is like a “script” that describes the elements that constitute the part and their 

functionality. 
6.2. The model is created to prevent the loss or transfer of critical design dimensions when the 

model is altered, without losing symmetries or patterns in the part. 
6.3. The model enables redesign without errors or undesirable changes (i.e. the model is flexible 

and robust). 

Table 2. Rubric assessment TGC. 

1. The model is valid. If the model is not valid, it will not be evaluated 
1.1. The model file can be located, opened and can be used by other users. 

2. The model is complete 
2.1. The model uses the appropriate units. 
2.2. The model replicates the shape and the size of the piece. 

2.2.1. Cylinder 
2.2.2. Swept 
2.2.3. Upper rounded 
2.2.4. Horizontal cylinder 
2.2.5. Upper extrusion 
2.2.6. Vertical cylindrical hole 
2.2.7. Horizontal cylindrical hole 
2.2.8. Countersunk holes 
2.2.9. Emptied prismatic rounded 

3. The model is consistent 
3.1. Profiles are fully constrained (without excessive fixed constraints). 
3.2. Profiles are free from mistakes. 
3.3. The models are aligned and oriented with respect to the global reference system. 
3.4. If necessary, auxiliary datums have been created and used correctly. 

4. The model is concise 
4.1. The model tree contains adequate datums and is free from unnecessary dependencies. 
4.2. Pattern operations and symmetry were used if possible. 

5. The model is clear 
5.1. Modeling operations in the model tree are labeled to emphasize their function, instead of the 

operation name. 
5.2. Operations related to features / characteristic elements are used if possible 

6. The model conveys design intent 
6.1. The model tree is like a “script” that describes the elements that constitute the part and their 

functionality. 
6.2. The model is created to prevent the loss or transfer of critical design dimensions when the model 

is altered, and the dimensions of the statement are used if possible. 
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7. Final model configuration 
7.1. An additional configuration is created for the changes proposed. 
7.2. The new configuration complies the measure change from 60mm to 80. 
7.3. The new configuration complies the height cylinder measure change from Ø40 to 70 mm. 
7.4. The new configuration complies the measure elevation change from 48mm to 65. 

To carry out the experience and know the opinion of the students about self-assessment and peer-
assessment, each of the subjects proposed the evaluation of the exercises in a different way. 

2.1 CAD II Subject 
In this case, during one of the practical sessions at the computer laboratory, the last midterm exam from 
the previous year (Figure 1a) was delivered to the students. Furthermore, they had access to the rubric 
through the VC. During the practical session they create the 3D model. After this task, they were asked 
to fill the rubric to evaluate their work (self-assessment). They have two hours for resolving it, but if 
someone needs more time, students have the possibility to finish it during the next day. 

2.2 TGC Subject 
This subject has a lesser amount of practical hours at laboratory then TGC’s teachers decided to 
announce this activity during their lectures and the exercise and the rubric were uploaded at the VC. 
Students had one week to resolve the exercise and self-evaluated it with the help of the rubric out of 
classroom time. In addition, students had to evaluate the 3D CAD model of a partner (peer-assessment), 
which was assigned automatically by VC. This task was planned one week before the midterm 
assessment. The exercise provided was the midterm exam of the course 2019-20 (Figure 1b). 

 

(a) 

 

 

(b) 

Figure 1. Midterm exam course 19/20: CADII (a) and TGC (b) 

After that, the opinion of the students about the different methods (self-assessment in case of CAD II or 
peer-assessment in case of TGC) was asked through an experience survey showed in Table 3. The 
survey included three questions with open answer and some statements that the students must evaluate 
how agree or disagree with them. 
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Table 3. Experience survey 

Name one of the most important things you learned with this experience. (1) Open answer 

Do you think you were enough prepared for today's class? Please 
explain your answer. (1) 

Open answer 

How do you think the evaluation experience could be improved? (1) Open answer 

Theoretical concepts learned in lectures at classroom is applied to this 
exercise (1) 

1. Completely disagree 
2. Mostly disagree 
3. Neither agree nor disagree 
4. Mostly agree 
5. Completely agree 

Do you think that the rubric criteria are clear? (1) 

This experience will help me to prepare my midterm assessment. (1) 

Colleagues’ comments have been very useful. (2) 

This is the first 3D CAD model that I created without external help. (1) 

Evaluating a colleague's model helped me to improve my modelling 
strategy. (2) 

Evaluating to my colleagues stresses me and does not give me any profit. (1) 

I prefer to assess myself rather than to evaluate my colleagues. (3) 

Comments given by my colleagues in a peer-assessment would be helpful. (3) 

Within a peer-assessment, looking at the model provided by a colleague 
would help me to improve my modelling strategy. (3) 

Getting involved in this experience has helped me to consolidate the 
contents of the subject. (1) 

It would be useful to do another experience like this before the next 
midterm assessment. (1) 

I have realized that I need to practice more before the next midterm 
assessment. (1) 
(1) Asked to CAD and TGC students 
(2) Asked to TGC students 
(3) Asked to CAD students 

 

3 RESULTS 
The experience was opened to all the students enrolled with these two subjects. Nevertheless, we 
collected the opinion of 45 students of Computer Aided Design II (CAD II) and 12 of Technical Graphics 
Communication (TGC). The results are described below. 

3.1 Results of CAD II students 
According to the early three Open answer questions (See Table 3), 42, 44 and 35 answers were 
collected respectively. About the most important concepts learned during the experience, students gave 
two types of answers. On the one hand, 76.2% of the answers were related to the knowledge acquired 
about specific features of the model and their modelling method applied. The rest of answers (23.8%) 
were related with the necessity of practicing consistently. About the second question, 27.3% of the 
students considered good their preparation to perform the exercise, and the rest answered they did not 
know how to perform any feature or did not know how to approach it (45.5% students). According to the 
last open question, related with how to improve this experience, 62.86% of students considered a good 
way to check their skills, 8.6 % claimed to need more time to solve the problem, 8.6% to consult the 
answer, 17.14% to solve more exams, and for the rest answers, they did not how to perform the 
experience or answered about other aspects of the subject.  

Considering the answers related to the evaluation of their 3D CAD models, (answers based on Likert 
scale: 1. Completely Disagree; 2. Mostly Disagree; 3. Neither agree nor disagree; 4. Mostly Agree; 5. 
Completely Agree) Figure 2 shows the main answers of students. 
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assessment 
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I prefer to assess myself rather than to evaluate my 
colleagues 

Comments given by my colleagues in a peer-
assessment would be helpful 

  

Within a peer-assessment, looking at the model 
provided by a colleague would help me to improve 
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Evaluating to my colleagues stresses me and 
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Getting involved in this experience has helped me to 

consolidate the contents of the subject 
It would be useful to do another experience like 

this before the next midterm assessment 

 
I have realized that I need to practice more before the next midterm assessment 

Figure 2. Answers of CAD II students. 

The survey reveals that 84.5% of students applied theorical concepts in the exercise and the 88.9% 
considered rubric criteria clear. Furthermore, the exercise proposed helped to prepare the midterm exam 
to 95.5% of students and more than half of participating students (55.5%) have been modelling previously.  

According to the students’ opinion, 46.7% of students prefer self-assessment rather than assess their 
colleagues (peer-assessment) and a 35.6% are neutral with this statement. In case they would be 
evaluated by other students, 37.7% of students thought their comments will help them versus 44.4 % of 
students who are neutral to this opinion, and the rest of students (17.8%) thought that comments will 
not help them. The 66.6% of students opined that a peer-assessment could improve their modelling 
strategy, furthermore the 40% of students thought if they would have to evaluate other students, this 
fact would generate stress and it would be useless for them versus the 42.2% that thought otherwise.  
According with the usefulness of the experience, 91.1% of students thought the experience helped to 
consolidate the contents of the subject and the 88.9% of students considered it would be good to take 
part in another experience like this. Finally, 57.8% of students answered they should be practicing more 
exercises before the experience and the 24.4% neither agree nor disagree.   

3.2 Results of TGC students 
As it was mentioned before, TGC is studied by students of different bachelor’s degrees. The participants 
in the experiment were: 75% from Mechanical Engineering, 16.7% from Industrial Technology and the rest 
from Electrical Engineering.  
According to the first question about the most important concepts learned during the experience the 28.6% 
of answers recognize to have learnt at least one feature of the software, the 71.4% of students mentioned 
strategies of modelling, and the rest about the evaluation of the exercise. Regarding to the second 
question, 60% of students considered to be enough prepared to solve the exercise. And related to the third 
question, the 44,4% of students considered the proposal adequate, and the 22.2% needed more time, 
11.1% needed more details about the drawing for solving the exercise and the 11.1% of students thought 
that they needed to solve more exams. 

Considering the answers related to the evaluation of their 3D CAD models based on a Likert scale Figure 
3 shows the main answers of students. 
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It would be useful to do another experience like 

this before the next midterm assessment 
I have realized that I need to practice more before 

the next midterm assessment 
Figure 3. Answers of TGC students. 

The results showed that the 83.3% of students applied some theoretical concepts in the exercise and 
the 58.4% of them considered that the rubric criteria was clear. Furthermore, the proposed experience 
helped to prepare the midterm exam to 83.3% of students. Only the 33.4% of students had solved 3D 
CAD models without external help previously, and the 41.6% recognized the need of practicing more 
before the next middle term exam. 

According to the evaluation opinion of the students, the 50% of them thought colleagues’ comments had 
been very useful while 33.3 % neither agree nor disagree. Half of students (50%) thought that the 
evaluation by other students helped them to improve their modelling strategy and only 8.7% considered 
useless another experience like that to prepare the next middle exam. About half of the students (50%) 
considered that marking colleagues is a stressful activity and useless, and the experience helped them 
to consolidate their knowledge. 

4 CONCLUSIONS 
The main objective of the experience was to promote the self-learning in the students, encourage the 
continued learning along the course, and to know which the evaluation preferences of the students are.  

The results showed that applying the methodology reinforced a number of competences, aptitudes and 
attitudes such as collaboration, teamwork, self-assessment and peer assessment in order to learn from 
their own experience and transmitting knowledge.  The majority of students applied the theoretical 
concepts to the proposed exercise. Over 89% of CAD II students and 58% in case of TGC students 
considered clear the items detailed in the rubric provided. Also, the survey showed the effectiveness of 
both self-assessment and peer assessment, because they were positively evaluated. In case of CAD II 
subject, where students only were evaluated by themselves, 66.6% of students considered that peer-
assessment could improve their modelling strategy, although 40% of them thought that a peer-
assessment would generate stress and would be useless. Furthermore, half of TGC students, 
participating in peer-assessment, thought that this was a stressful and useless activity in front of the half 
of students that considered the experience helped them to improve their modelling strategy. 

According with the usefulness of the experience, the results showed that, in general, the experience 
helped to consolidate the contents of the subject and the students had a positive attitude to repeat 
another experience like this. Finally, the experience helped to them to appreciate they should practice 
more with more exercises before their next middle term exam.  

As a conclusion of this study, students considered a good practice to continue applying this methodology 
for the following midterm assessments. 
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Abstract 
The educational orientations of young people worldwide are changing, and the directions of academic 
and educational mobility are expanding. The Ural youth are intensively involved in the processes 
corresponding to educational trends. The Unified State Exam opened for Russian graduates of schools, 
lyceums, and gymnasiums the possibility of a huge choice within the country, i.e., any university in any 
region. The transition to a two-level education system (bachelor's and master's degrees) allows 
graduates of higher educational institutions to continue their studies outside their country at the next 
level of education, to join the world education market. According to the Levada Center, in 2021, 22% of 
surveyed Russians aged 18 to 55 and older said that they would like to go abroad for permanent 
residence. Among respondents aged 18-24, those proportion reaches 48% [1]. Most often, the most 
trained and most qualified personnel leave the country [2]. The effects of globalization and digitalization 
reinforce the trend towards a change in educational orientation from national to global (borders of 
countries are no longer important). 

The article aimed to investigate the willingness of graduates of schools and universities in Yekaterinburg 
to stay or leave Russia to continue their studies. In 2020-2021, a study was carried out. The three largest 
universities of Yekaterinburg were selected for the study: UrFU, the largest scientific and educational 
center of the Urals and Russia; Ural Economic University, diversified economic university; Ural State 
Architectural Academy, the only art institution in the Urals. 340 students from schools in Yekaterinburg 
and 480 students from undergraduate universities in Yekaterinburg (quantitative research strategy) were 
interviewed by the method of handout questionnaires. Semi-formalized personal interviews were taken 
with 50 masters of universities (qualitative research strategy). 

The following findings confirm the general trend towards an increase in the proportion of students with 
a global educational orientation. Only about half of schoolchildren (46%), students (51%), or masters 
(54%) are ready to stay in Russia to continue their studies or to work actively. Every third (33%) higher 
education student is ready to leave Russia to study in Europe, and 13% choose the United States to 
continue their studies (the world education market). During the study, a contradiction was recorded. On 
the one hand, students do not think about their intellectual and financial possibilities for studying abroad. 
Only 13.5% are confident that their abilities allow them to study in universities in other countries. About 
10% indicated the availability of financial capabilities. The Ural youth are characterized by "mythical" 
ideas about their opportunities abroad. Leaving to study in Europe, they hope to receive a higher salary 
in the future (51.4%). Noteworthy is the motive of having opportunities for exciting communication 
(43.2%), and living in a more ecological environment (45.9%). 

Keywords: Educational mobility, global educational orientations, Russian universities, Ural youth, 
globalization, the world education market. 

1 INTRODUCTION 
Education in the 21st century is characterized by both globalization and localization processes. Almost 
every applicant and student can move both within the country (the national market of educational 
services) and abroad for educational purposes (the global education market). These processes can be 
viewed from a positive point of view. The reason is in the internationalization of education [3], increasing 
opportunities for residents of different countries to receive high-quality and popular education outside 
the country or city of permanent residence, to build an individual educational trajectory [4]. However, 
there are also negative positions associated with losses in the labor market, "brain drain" [5], the 
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irrevocability of specialists to small towns [6]. There are also issues of providing components of inclusive 
education, contributing to the socialization of a child with disabilities [7]. 

In addition to different assessments of such movements, different categories characterize such 
processes: educational tourism [8], educational mobility [9], student mobility, academic mobility, 
educational migration. At the same time, it is evident that there are two trajectories of movement: "in 
one direction" – irrevocable migration and emigration, "there and back" – return, pendulum migration 
[10]. 

Dealing with the issues of educational migration, one should pay attention to the existing trends in the 
development of modern society, namely the strengthening of migration flows in general. So, according 
to the study results by the Levada Center (the survey was conducted from May 20 to May 26, 2021, the 
sample was 1600 people), there is an evident trend of growth in emigration orientations in Russian 
society. So in 2017, only 15% of respondents expressed an orientation towards emigration. In 2021, the 
indicator increased to 22%, and 10% of respondents are taking steps to move (that is, this is not so 
much an intention as a directed action). For the most active part of the young population, it is 
characteristic that a more significant percentage of them wish to emigrate. Let us demonstrate the 
distribution of answers of persons from 18 to 24 years old who answered the question: "would like to go 
abroad for permanent residence" answered "definitely yes" – 18% and "rather yes" – 30%, and only 2% 
found it difficult to answer [1]. 

It is obvious that education is becoming a platform for movement. Within the framework of this article, 
we highlight two leading positions of such movements: national orientation and global orientation of 
educational mobility. In the first case, national orientation, it is possible to move within Russia; this is the 
most large-scale mobility: when applicants from small cities leave for larger cities to receive education, 
and from larger ones to megalopolises, for example, to Moscow and St. Petersburg. According to the 
results of the VCIOM study, implemented in May 2019, it is emphasized that 61% of schoolchildren who 
took the Unified State Exam perceive the Unified State Exam as a way for applicants from different 
regions to enter good universities (as a resource for successful mobility) [11]. The second case is a 
global orientation. This case is the intention to get an education in another country outside of Russia; 
due to the high prevalence of the English language; it is in the priority of the United States and European 
countries.  

2 METHODOLOGY 
The methodological basis of the research was formed by the theory of the determination of human 
activity. The theory of the determination of human activity allows considering the relationship between 
socio-economic, sociocultural factors and those needs, interests, goals, and value orientations that are 
realized in choosing a place to receive higher education in Russia or abroad. 

The article aims to study the willingness of graduates of schools and universities in Yekaterinburg to 
stay or leave Russia to continue their studies. The research objects were graduates of educational 
institutions of Yekaterinburg of various levels: complete secondary education, higher education – 
bachelor's and master's degrees. The study identified national and global strategies in the orientations 
of graduates in the process of further education. The study was conducted in 2020-2021 in 
Yekaterinburg, Ural region of Russia. 

The Ural region is the country's largest industrial center, and it contains enterprises of the extractive and 
processing industries known in our country and abroad. There is rich scientific potential in the natural 
sciences and humanities. Therefore, this region needs a constant influx of highly qualified specialists 
capable of ensuring the active development of the Urals, the primary industries, science, and culture. 
Within the framework of the national project "Science" in Yekaterinburg, based on the Ural Federal 
University, a world-class scientific and educational center was created, whose research activities should 
contribute to a more active economic development of the region. 

The study was conducted in three of the largest universities in Yekaterinburg: 

• Ural Federal University, which is the largest scientific and educational center of the Urals and 
Russia, which presents technical, natural science, engineering, and IT areas, humanitarian and 
socio-political, economic and legal areas of training; 

• Ural Economic University, which is a diversified economic university; 

• Ural State Architectural Academy, which is the only art institution in the Urals. 
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Thus, different areas of professional training of specialists with higher education are presented. It should 
be especially noted that the Ural Federal University belongs to the category of federal universities, and 
this is the highest status among higher educational institutions in Russia. Also, in 2021, UrFU entered 
the rating of the best universities in the world according to the British Times Higher Education magazine 
[12]. 

Pupils of schools of different status (public education schools, lyceums, gymnasiums) were surveyed. 
In lyceums, more attention is paid to physical, mathematical, and information technology profile subjects, 
and in gymnasiums – humanitarian, socio-economic, and natural science. The comprehensive school 
provides complete secondary education, and all three types of educational institutions prepare for 
continuing education in higher and secondary specialized educational institutions. 

A quantitative research strategy was implemented in the form of a survey. For the study, the method of 
distribution questionnaires was used. Three hundred forty pupils of Yekaterinburg's 11th-grade schools 
(graduation class) were interviewed; among schoolchildren, they permanently live in Yekaterinburg. 
Also, 480 4-year undergraduate students (graduation year) of Yekaterinburg universities were 
interviewed; they received their education in Yekaterinburg, but not for all of them. It is the city of their 
permanent residence. A qualitative research strategy has also been applied, making it possible to 
identify the motives of university graduates to continue their studies and further employment in Russia 
or abroad. Semi-formalized personal interviews were taken with 50 masters from universities in 
Yekaterinburg. Let us describe in more detail this part of the research object: 40% of them are residents 
of Yekaterinburg, 45% have been living in Yekaterinburg for the last 4-8 years (which in general can 
characterize the process of educational migration, studying in a bachelor's program – 4 years and a 
master's program – 2 years), 15% – live in Yekaterinburg only for the last 1-2 years (which coincides 
with the period of study in the magistracy).  

3 RESULTS 
Modern youth is tolerant of foreign culture and foreigners in general. This circumstance is due to the 
widespread use of the Internet, mass culture, massive international tourism, and the internationalization 
of Russian universities. For example, international students conduct classes with school children and 
undergraduate students of junior courses as part of pedagogical practice and career guidance activities. 
At the same time, major international events are very often held in Yekaterinburg, including the 2018 
FIFA World Cup, EXPO, and other events. All these activities contribute to the spread of a global 
trajectory of development and education. 

The results of empirical research, in general, confirm the previously outlined trends in the development 
of Russian society. Among graduates of educational institutions of Yekaterinburg, the global orientation 
of educational mobility is quite vividly presented. Thus, 36% of schoolchildren are ready to continue their 
education outside of Russia. In their choice, the countries of Europe are leading, which is preferred by 
21% of schoolchildren. University graduates are also more focused on continuing their education and 
further employment in a foreign country: 52% of bachelor's graduates are globally oriented and 35% of 
master's graduates. 

Let us consider a group of schoolchildren separately. With the possibility of multiple-choice (the sum of 
the answers exceeds 100%), the students could express different intentions regarding the continuation 
of their education. On the one hand, 46% of them demonstrate a national trajectory and choose a 
university within Russia. On the other hand, there is a global trajectory for obtaining further education: 
21% of schoolchildren are focused on continuing their education in universities in European countries, 
11% in the United States, and 4% in Asian countries. The predominance of the European direction over 
the rest. At the same time, 30% chose the option "I do not know yet." Obviously, this option is an intention 
than an already conscious action with a direct program to achieve a result. 

It is interesting to study the motivation of schoolchildren (comparing the motives for choosing to travel 
across Russia and Europe). First of all, the tendency to idealize everything outside of Russia is striking. 
That is, according to all characteristics of choice, higher percentages of positive characteristics prevail 
in Europe than in Russia. For example, given the multiple choice of characteristics of higher education 
in Europe and Russia, such a criterion as "a large selection of promising specialties for training" looks 
like 75% and 67%, respectively. That is, 8% for schoolchildren is more attractive for a set of specialties 
in Europe than in Russia. In this regard, it is interesting to continue the comparison. So according to the 
criterion "more opportunities for work in a specialty after graduation," the distribution is, respectively, as 
follows: 68% of schoolchildren are confident in the success of employment after graduating from 
European universities, and only 42% after graduating from Russian universities (the difference is 26%). 
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Consequently, it is important to consider the informational impact of schoolchildren who are confident 
that education in Russian universities is not always associated with successful employment in their 
specialty. The problem of employment outside the specialty is actively discussed in the media, which 
also causes concern among school leavers. 

The distribution of answers according to the criterion "more prestigious universities" looks strange, when 
43% agree with this statement regarding Europe and 48% regarding Russia (a difference of 5%). This 
circumstance again indicates that information about the achievements of Russian universities in 
international rankings constantly appears in the information field of schoolchildren. 

Next, consider the group of bachelors. In a multiple-choice situation (the sum of answers exceeds 
100%), graduates of bachelor-level universities are more focused on the national trajectory of continuing 
education and further employment than schoolchildren. So, 51% intend to continue their studies in 
Russia. Among those students who prefer a global orientation, European countries are also leading: 
33% would like to continue their studies in Europe, 13% – in the USA, 6% – in Asian countries, and only 
22% have not decided on the trajectory. 

Let us single out the group of motives that support the national trajectory (comparing the motives for 
choosing travel across Russia and Europe). Firstly, students are confident that they will find the desired 
job in Russia – 21% (confidence regarding the European labor market is lower – only 16%). Secondly, 
students are confident that the conditions for continuing their education in Russia are better for them, 
especially if they prefer a scientific career with admission to graduate school (to continue a scientific 
career in Russia – 7%, in Europe – only 3%).  

In terms of other characteristics of comparing conditions in Russia and Europe, undergraduate students 
have the same position as schoolchildren – in many respects, conditions in Europe are better than in 
Russia. However, it is surprising that the most significant percentage of differences (or superiority of 
conditions in Europe) is not rational but rather hedonistic. For example, 20% more confidence that there 
are more opportunities for exciting communication in Europe; by 7%, better conditions for recreation and 
entertainment in Europe. 

Next, consider a group of masters. In a multiple-choice situation (the sum of responses exceeds 100%), 
graduates of higher education institutions of the master's level are more focused on the national 
trajectory of continuing education and further employment than schoolchildren and graduates of 
bachelor's degrees. So 54% of them intend to continue their studies in Russia (8% more among 
schoolchildren and 3% more among undergraduate students). Among those students who prefer a 
global orientation, European countries are also leading: 28% would like to continue their studies in 
Europe, 2% – in the USA, 4% – in Asian countries, and 24% have not decided on the trajectory. 

A feature of the study of the motivation of masters is that there is no such idealization of European 
universities and the way of life (comparison of the motives for choosing travel across Russia and 
Europe). On the one hand, there are positions in which Russia surpasses Europe in the assessments 
of graduate students. On the other hand, if Europe is superior to Russia, then this superiority is minimal 
(if we single out the general trend, average values). 

Masters more consciously choose the national trajectory of development. They are confident that there 
are more opportunities for work in their specialty (39%), better ecology (26%), better conditions for 
recreation and entertainment, and better financial opportunities for life in Russia. 

The key motives for choosing a global trajectory are associated with the desire to enter the European 
intellectual elite and the expectation that it will be easier to find the desired job in Europe. 

4 CONCLUSIONS 
Studying the national and global orientation of graduates of educational institutions in Russia made it 
possible to highlight some features. Obviously, the higher the level of education, the higher the 
percentage of national orientation. Moreover, the higher the level of education, the more conscious and 
rational motives prevail in choosing one orientation or another. 

Obviously, schoolchildren idealize a different way of life to the greatest extent; it seems that everything 
outside of Russia is preferable. It is worth thinking about this more seriously, and the reason is the 
following: 

• Schoolchildren are a more susceptible group to public opinion. 
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• Schoolchildren are less critical of information from the media or conversations of adults. 
• Schoolchildren also watch more films and cartoons of foreign production due to the availability of 

channels on TV and the Internet. 

Master's students are least likely to support the global trajectory, thinking about the financial situation 
for travel and the possibilities to continue their scientific careers. 

In the future, the topic of this study can be developed into a cross-cultural study about the plans of 
students of universities in Russia and Europe to study in Russian and European universities, especially 
in a situation of return migration from the CIS countries to Russia.  
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Abstract  
The rapidly changing world requires a change in approaches to education. The transformation of the 
traditional educational model into a digital one, accelerated by the forced transition of all educational 
institutions to a fully remote organization of the educational process in March 2020, stimulates the 
development of universities. The transformation of universities from the point of view of the continuity of 
education, the spread of collective and network learning determines the consideration of universities as 
participants in the educational ecosystem. The educational ecosystem is considered as a self-organizing 
and self-developing community, united by common interests, using common resources to achieve 
common goals. With the help of the ecosystem, universities adapt to the complex realities of modern 
life. This paper presents the study of what happens to a university when it is included in a unified 
educational ecosystem, how the digital solutions available at the university are transformed, how 
students, teachers and employers are involved in joint work. The integration of a unified university 
ecosystem with the technical potential of the city inspires the introduction of new development principles 
for all participants of the ecosystem. The purpose of this study is to identify new possible approaches to 
the development of the educational process as part of the educational ecosystem. 

Keywords: Educational ecosystem, educational process, digitalization of education, lifelong education.  

1 INTRODUCTION 
An "ecosystem" is understood as "a set of independent, but interrelated living and non-living entities that 
coexist in parallel throughout their entire life cycle, including the complex nature of the relations between 
them" [1]. The ecosystem approach to development is the basis of the surrounding world and is the most 
effective from the point of view of evolution. Despite the fact that all ecosystems develop according to 
their own scenario, all their participants are focused on cooperation, creating common values and goals. 

The basis of modern society is human uniqueness and the development of creative potential, which 
makes it possible for each participant of the ecosystem to begin to develop and further "evolve" or fail. 
Ensuring mass uniqueness and common collective goals is the basis of the ecosystem approach to the 
development of society. 

The changes taking place in the world have also affected the field of education. The transition to the 
economy of knowledge and creativity has caused the need to form new approaches to the educational 
process in general and forms of education in particular. The educational ecosystem within the framework 
of this paper is a system of relations of various types of innovative, entrepreneurial and educational 
partners for the creation of new knowledge and technologies through the use of various resources and 
trajectories, the exchange of unique experience, the development of creativity and critical thinking 
through the involvement of all participants in collective interaction. 

2 PROBLEM STATEMENT AND METHODOLOGY 
It is possible to consider a university as an educational ecosystem from different sides. Thus, Hayter 
believes that universities play an important role in regional economic growth, one of the contributions to 
which is entrepreneurship, the creation and support of subsidiaries based on university research, while 
noting the lack of research on the structure and functions of the university ecosystem [2]. Morris, 
Shirokova & Tsukanova, having conducted a study of student entrepreneurship and university 
ecosystems, analyzing data from 25 countries, revealed a direct relationship between student 
participation in additional activities and participation in entrepreneurial programs, but an inverse 
relationship between financial support of universities and student startups [3]. Miller & Acs considers the 
campus of the University of Chicago (USA) as an entrepreneurial ecosystem, citing as an example Bill 
Gates, Mark Zuckerberg, Phil Knight, Michael Dell and many others who started their entrepreneurial 
activities as university students [4]. Studying the role of universities in creating a modern entrepreneurial 
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ecosystem, Diaconu & Dutu noted the need for universities to perform economic tasks and developed 
a methodology for successfully solving socio-economic problems [5]. Analyzing the developing 
ecosystem of student startups, Wright, Siegel & Mustar developed a framework for university 
mechanisms to promote student entrepreneurship, including financial issues [6]. Kleiner notes the need 
to move from the disciplinary structure of university management to a systematic one, including 
disciplinary and interdisciplinary structures, offering an introduction of expert councils to the 
management structure [7]. Trofimova, Trofimov and Kulev consider it necessary for the participants of 
the innovation process to interact as a network ecosystem in order to combine resources and 
competencies to achieve their goals [8]. Uglich, Izotov and Voloshchenko note the importance of 
effective development of the innovation ecosystem of universities for the transfer of technologies and 
competencies to the real sector of the economy [9]. Ivanov, in his work on the information ecosystem of 
the university, notes that in this complex system, all participants, as in natural ecosystems, must interact 
and play certain roles [10]. Kondrakov and Andryushchenko consider a health ecosystem at the 
university, noting the increase in loyalty and motivation of employees involved in the project, as well as 
a completely new qualitative economic effect in the near future [11]. Pashkov et al. carrying out work on 
improving the efficiency of the functioning of the scientific and innovative complex of the university, 
design the innovative ecosystem of the university using the technologies of multi-agent schemes [12]. 
Panchenko and Yakovlenko, studying the management of innovation ecosystems, note the lack of 
knowledge of the problem of managing the innovation ecosystem of the university, and come to the 
conclusion that it is necessary to focus the management process not on administration, but on the result 
[13]. Derina, Savva & Rabina consider the university ecosystem as an ecological vector of higher 
education, note the ability of the university ecosystem to unite all participants to implement a full cycle 
of development and innovation, being a flexible mechanism for interaction of participants for timely and 
adequate response to external and internal changes [14]. Ugnich studying the problems of knowledge 
generation and commercialization in the context of the development of the university's innovation 
ecosystem identified problems in the gap between internal and external communications [15]. Oleynikov 
and Podlesny consider a student to be the main object of attention of an effective learning ecosystem, 
noting the need for the actions of all participants of the ecosystem to ensure conditions for the effective 
acquisition of the necessary competencies [16]. Thus, there is no single approach to the definition of the 
university ecosystem. The authors propose to consider the educational ecosystem widely, evaluating 
the contribution of each participant and tracking the effect of collaboration with other participants of the 
ecosystem. General scientific research methods, such as analysis, comparison, generalization and 
formalization, were used in the paper. 

3 RESULTS 
Any ecosystem is characterized by continuous development. On the part of the university, from the 
inside, the main task is to adapt educational programs to rapidly changing external conditions. What is 
meant here is the successful integration of digital solutions into the educational process. It is important 
not only to maintain the relevance of the competencies received by students, but also to provide the 
university with the technologies necessary for fast and productive work. From the outside, the 
university's relations with the authorities, representatives of the business world and the public are 
formed. A good example is the creation of the first online master's program at the university "Smart 
Region: sustainable development in the digital economy", created in cooperation with large companies 
such as MTS, SAP, Rosatom Corporation, AC "Expert" and others. The online master's program was 
supported by the Vladimir Potanin Charitable Foundation, which appreciated the importance of training 
specialists with interdisciplinary competencies for the development of the urban environment through 
human-centricity and high-tech solutions. The University actively implements online technologies in the 
educational process, trying to develop the proactivity of graduates for the development of their 
professional competencies [17]. Now the university is not just waiting for the demand of the labor market 
for graduates, it stimulates the active role of students through research events, hackathons and other 
events to demonstrate the best students to business. It is also worth noting that students are unlikely to 
cope with complex business tasks on their own due to limited knowledge and resources, so it is important 
to establish strong partnerships with representatives of leading business, science and government. To 
solve this problem, the university has created a space for holding educational and business events with 
the support of the "NTI Platform" and the Agency for Strategic Initiatives – "Boiling Point", which allows 
students and teachers to interact with potential partners. The University offers students the opportunity 
to obtain high-quality knowledge using the educational courses of the country's leading universities 
posted on the National Open Education Platform openedu.ru. The university has entered into an 
agreement with the platform coursera.org so that students have access to thousands of online courses 
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from the best universities in the world. To implement adaptive foreign language teaching, the university 
uses an educational platform developed by Skyeng. This approach is the most effective tool for creating 
a strong and workable ecosystem of the university. 

From its end, the university expects a certain contribution from other participants of the ecosystem. What 
is meant here is not only material investments, but also assistance in shaping the content of educational 
programs. These measures will help to reduce the gap between the skills and abilities of graduates and 
the real requirements of the market. This, in turn, will reduce business expenses for retraining and 
advanced training of employees. Representatives of external elements of the system usually take the 
role of experts, consultants, customers or event organizers. This indicates the interest of external actors 
of the ecosystem in the university product and suggests that this mechanism is relevant not only for the 
universities, but also for the external environment. An example of such a partnership is the "Sinara" 
corporate master's program for people with work experience "Finance in the Digital Economy" developed 
by the university together with a Russian diversified holding and one of the leaders of the innovative 
economy of Russia. In addition, UrFU together with the company "Digital", which is engaged in the 
introduction of industrial digital solutions in the international arena, are working on the creation of an 
online training program for managers of enterprises in Russia, Kazakhstan and Belarus. In July 2021, 
the university signed an agreement on training personnel for the TMK-Sinara Business Services Center 
(about 70 companies with 80 thousand employees). 

In addition to the interaction of the university with external actors of the ecosystem, there is a horizontal 
integration between them. Thus, universities, interacting with each other, develop new technologies, 
conduct research, and organize joint collaborations. Thus, in early September 2021, within the 
framework of the strategic session "Scientific Communications", specialists of the UrFU Center for the 
Development of Universal Competencies conducted a two-day training for young employees of Vyatka 
State University. Employees of the center for online education conduct training of specialists of other 
universities on creating online courses several times a year. 

Now companies interested in research, providing cases and a base for practices offer interaction to 
more than one university, but choose the orientation of the university depending on the subject area of 
the request. Therefore, it can be stated that the interaction of all elements of the ecosystem leads to a 
synergistic effect for each participant of the ecosystem. The organization of interdisciplinary events 
brings a greater effect due to the consideration of the studied problem from different sides, having 
knowledge in different areas. In the same way, researchers from different universities carry out joint 
research that requires competencies in various fields. The result of such interaction can be joint 
participation in grant competitions, publications and reports at conferences. For example, at the 
hackathon of 2021 in Yekaterinburg, students of the Ural State Medical University teamed up with 
students of the engineering course of the Ural Federal University to develop medical projects on a new 
level. Many projects were recognized by the expert board as promising and will probably be considered 
and finalized in the future. An important issue is the possibility of expanding the university's ecosystem 
by participating in other ecosystems. For example, the creation of the Ural Interregional world-class 
Scientific and Educational Center "Advanced Production Technologies and Materials" within the 
framework of the Russian National Project "Science" united the leading universities of the Sverdlovsk, 
Chelyabinsk and Kurgan regions. The scientific and educational center was created for conducting joint 
applied scientific research and development of world-class, which are planned to be commercialized in 
the future, as well as for training professional personnel in demand on the labor market. 

All this allows us to form an idea of the modern structure of the educational ecosystem of the university. 
Figure 1 presents the scheme of eco-friendly interaction of the university with other participants 
developed by the authors. It should be noted that all elements of the ecosystem interact with each other 
to some extent, and not only with the university. 
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Figure1. Educational ecosystem. 

Figure 1 shows the interacting elements of the university ecosystem: 
• Authorities (municipal, regional, federal level) as customers of scientific research, as experts for 

student projects, as participants in interaction with enterprises; 

• Public, whose representatives can also be non-profit organizations and social movements, as 
users of scientific research and development, as consumers of vocational training programs; 

• Urfu partner enterprises, as employers, as a base of practices, as customers of scientific 
research, as experts and customers of student projects, as consumers of professional retraining 
programs, as customers of educational programs; 

• Universities as partners within the framework of various events; 

• Research centers with which the university and its individual institutes cooperate; 
• Global educational platforms where the online courses of the ecosystem participants are 

concentrated. 

It should be noted that the participants of the university ecosystem interact not only with the university 
as the center of the educational ecosystem, but also with each other, using the ecosystem as an 
opportunity for collaboration to achieve their own goals. 

4 DISCUSSION 
Fedorov, studying the transition from the educational environment to the educational ecosystem, notes 
that the influence of new trends on the existing education system has led to the formation of the 
phenomenon of the educational ecosystem. The educational system encourages the ability to learn and 
retrain, adapting to the changing conditions of industry 4.0 [18]. It should also be noted that in most of 
the studies reviewed, the university ecosystem is considered exclusively from the point of view of 
interaction with employers, or with enterprises created as a result of university startups. According to 
the authors, it is necessary to consider the mutual relations of all participants, not limited exclusively to 
business. At the moment, point-based solutions are used to form successful connections within the 

Ural federal 
university

Russian and 
foreign 

universities

Scientific 
centers

Business

State

Global 
Educational 
Platforms

Experience transfer, 
exchange of best practices

Оpenedu.ru
Сoursera.org

EdEX
Skyeng  

teamproject.urfu.ru
openedu.ru

"Boiling Point" UrFU

Russian National Project 
"Science" 

Ural Interregional 
Scientific and Educational 

Center of World Class 
"Advanced Manufacturing 

Technologies and 
Materials"

Student exchange 
programs

Exchange students

Scientific research 
and innovation

Teaching students/
young professionals

Professional 
retraining and 

advanced training 
of employees

Network contracts 
with universities

Creation of mass 
open educational 

courses

Collaborative publications  

Collaborative research 
and product for 

commercialization

Graduates with 
competencies and skills 
for current labor market 

demands

Reducing the cost of 
adaptation of young staff. 

Improving the 
qualifications of 

employees.

New places to work, lower 
unemployment.

Innovation, development 
of science, growth of the 
economy, tax revenues 

and welfare of the 
population.

Increasing the visibility of 
universities

Development of the open 
education system

Exchange students

Scientific research 
and innovation

Customers/experts 
in project-based 

learning

Funding for 
research, 

innovation and 
student start-ups

Funding for 
education

Providing places for 
internships/

practices

Expert evaluation 
of the content of 

educational 
programs 

(bachelor's, 
master's, 

retraining)

Quality control of 
the educational 

process, 
competencies of 

graduates 

Оpenedu.ru
Сoursera.org

EdEX
Skyeng  

Gives to the ecosystem ParticipantsGives to the ecosystemCollaboration tools Collaboration resultsParticipants

5458



 

 

university ecosystem. These can be events, direct offers from the employer or individual solutions 
offered by the university itself. Thus, in the Cambridge Innovation Center, glass booths with two 
workstations were installed in the corridor. In such boxes, there is a synergistic interaction of two 
elements of the ecosystem: law students and business startups. Thus, all participants in the process get 
a positive effect: students can get an attractive position in the case of successful implementation of a 
startup, and business representatives do not spend money on legal advice. This interaction is relevant 
both for a startup and for a student, since his competencies in the final courses of study are quite enough 
for legal advice [19]. Considering three global factors of the transformation of education: 

- The complexity of socio-technical systems; 
- Reduction of the effectiveness of the traditional education model; 
- Active development of information technologies. 

The conclusion about the personalization of education can be made [20]. The introduction of individual 
educational trajectories into the educational process has become possible thanks to the development 
of digital technologies on the one hand and the change of the educational paradigm on the other [21]. 
The emergence of the possibility of forming an individual curriculum is closely related to the 
individualization of the requests of enterprises, including with the help of project training, the conclusion 
of contracts for targeted training, etc. 

Understanding the university ecosystem as a complex self-organizing and purposeful system that 
includes various participants interacting with each other [22] allows us to consider it as a developing 
structure that stimulates the synergetic development of all its participants. 

5 CONCLUSIONS 
Continuous education and the transfer of knowledge through generations, as a modern trend, contribute 
to the unification of the subjects of the urban environment into an educational ecosystem. This is what 
creates the opportunity for the university to cooperate with business, government agencies, other 
universities and society as a whole, weaving them into a unified educational space and opening up new 
development trajectories to its participants. 

The orientation of the goals of educational activity to meet modern needs leads to the individualization 
of learning and, in turn, greater involvement in the process and the efficiency of resource use. The 
association of interrelated stakeholders through their inclusion in the educational ecosystem allows us 
to embark on the path of positive ecological development of society. The ecosystem approach allows 
us to expand the usual understanding of education, providing an opportunity to include innovative tools 
that meet the challenges, and to form the skills of continuous learning and evolution among the 
participants of the ecosystem. 

Understanding the university ecosystem as a unified educational system that transforms the digital 
solutions available to its various participants, involving students, teachers, employers, experts, scientists 
and authorities in joint work, allows using new opportunities that appear in the process of collaboration 
to improve the activities of all participants in the educational ecosystem. 
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CHANGES IN THE VALUE ORIENTATION OF STUDENTS OF 
TEACHER AND NON-TEACHER STUDY PROGRAMS DURING 

UNIVERSITY STUDIES 

J. Knapík 
Catholic University (SLOVAKIA) 

Abstract 
University studies prepare specialized experts in various fields - social, natural sciences, technical, 
artistic and others. At the same time, expertise is only one part of a person's personal equipment, the 
other is his value equipment. Looking at the composition of the study programmes of Slovak universities, 
we identified the fact that they do not offer a systematic educational activity in the field of values. It is 
implicitly included in many subjects, but courses that deal explicitly with education on specific values 
are rather the exception. At the same time, a university student is not immune to values education and 
society needs to combine high and specialized expertise in one person with integrated values of ethics, 
justice, honesty... The presented study reveals the structure of value orientation in students of Slovak 
universities (N 1 232) during their university studies. Using a standardized questionnaire, it examines 
the level of educational, aesthetic, moral, economic and social value orientations in individual years of 
study. In the statistical analysis, we compared groups of students of teacher and non-teacher study 
programmes. Future teachers will pass on knowledge to their students, but at the same time they should 
help them to integrate values that are important for society. The results of the statistical analysis show 
that the order of individual value orientations was the same in both groups, students valued social values 
the most, the least aesthetic. During university studies, there were changes in the level of individual 
value orientations. This fact suggests that higher education has an impact on the level of value 
orientation of students, even though value education has primarily an implicit form. 

Keywords: University student, value education, value orientations, students of teacher study programmes, 
students of non-teacher study programmes. 

1 INTRODUCTION 
The general public sees university students as “ready-made” people. This means that they are 
considered stable in terms of their value systems. According to this opinion, a higher education institution 
should provide them with highly specialised expertise and skills. However, university students are also 
formable in the area of values [1]. For this reason, pedagogy understands the work of the university as 
a complementary mix of education and training. Each person has a certain number of values that are 
hierarchically arranged. They reflect the various socialising factors acting throughout the person’s life – 
from the family to social factors. One of these factors is the educational activity of the university. In this 
sense, it should be noted that students do not come to university as a tabula rasa. On the contrary, they 
have had wide-ranging socialising influences and approximately 20 years of life experience. All of this 
has an effect on the values that person has. 

2 RESEARCH PROBLEM 
The essence of the research problem was to identify levels or differences between individual value 
orientations (educational, aesthetic, moral, economic, social value orientations) in students on teaching 
and non-teaching programmes of study. The difference between the two groups of programmes is 
mainly that, while teaching programmes prepare students for the teaching profession, the essence of 
which is the education of children and young people at all levels of schools, non-teaching programmes 
prepared highly specialised professionals with a focus on the narrow scientific field. In doing so, it should 
be noted that each programme is characterised by specific values which may be of an explicit or implicit 
nature. Consequently, the educational performance of the higher education institution is also reflected 
in the level of individual values of students, depending on the values promoted by a particular 
programme [2].  

We expect that the promotion of values associated with a particular programme will also be reflected at 
the level of individual value orientations.  
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In order to illustrate the influence of the university on the level of value orientations studied, we compared 
the values of students in the first year of higher education with those from the other years. Since we 
collected research data during the winter semester, the results are most reflective of the values with 
which they came to university. They reflect the whole complex of influences that have shaped the 
specific structure of the values of university students during family, school, peer, media or religious 
socialization. 

We specified the research problem with the following research question: What are the levels of individual 
value orientations for students on teaching and non-teaching programmes? 

3 THEORETICAL STARTING POINTS 
Values fundamentally influence the educational process. According to Biesta [3], in education axiological 
issues should be resolved first, i.e. it is necessary to determine and advocate clearly what we want to 
pass on to students through education, before focusing on the means by which to achieve this. In this 
context, it is not enough to acquire knowledge and skills and thereby integrate into a certain tradition. 
The educational process should help students become moral individuals [4] who have the capacity for 
critical thinking and moral judgment [5]. In terms of educational objectives, significance is placed upon 
the intersection of philosophy and pedagogy in the axiological dimension, which Kučerová [6] formulates 
as follows: The problem of man is the problem of values, the problem of pedagogy is education for 
values. Here we come to the ideal of education, which is the starting point in defining the key values and 
formulations of educational objectives. From this point of view, the educational role of the school is 
irreplaceable from the societal perspective [7]. 

An important question is: to what extent does the school realize its socialization function in relation to 
the internalization of the values, norms and patterns of the culture of society, because its focus on 
education is evident, i.e. in the context of the development of the values, norms and patterns of the 
culture of society, in other words the communication of knowledge.  

In this sense, values have become part of the objectives and content of school education, they are 
defined in educational programmes and legislative documents defining the basic framework of the 
functioning of the educational system. Explicit references to values are contained in legislative standards 
relating to education. In Slovakia’s Education Act, no. 245/2008, the section on the Principles of 
Education and Training writes about strengthening the educational side of the educational process with 
specific educational jobs, among which moral values are also stated. The Objectives of Education and 
Training set out the objective of strengthening respect for cultural and national values and respecting 
all-human ethical values. Moreover, the law implicitly mentions other values, in particular educational, 
social – respect for parents and others, environmental, economic, aesthetic and moral [8].  

The Higher Education Act no 131/2002 explicitly referred to values in the section on the mission of higher 
education institutions, which sets out education in the spirit of the values of democracy, humanism and 
tolerance. The mission, tasks and status of higher education institutions implicitly mention educational, 
aesthetic, moral, economic, social, national and European values as part of the higher education 
institutions’ mission [9]. 

4 METHODOLOGY 
We obtained research data using a standardised means – The questionnaire for determining value 
orientations, attitudes to values and motivation of performance [10]. The questionnaire examines the 
level of five value orientations – educational, aesthetic, moral, economic and social. After reading them, 
respondents ranked them in order: they put the option with the greatest significance in the first place 
with a numerical value of 5; the option with the smallest significance in fifth place with a numerical value 
of 1. As a result, each value orientation can receive a score between 11 and 55 points. The higher the 
score, the more importance the respondent attaches to a particular value orientation. 

Stata was used to process the research data. We used regression analysis with dummy variables to 
analyse the research data.  

4.1 Research sample 
The respondents to the research are university students in full-time study, with Slovak citizenship, 
coming from all regions of Slovakia, studying at universities in the Bratislava, Žilina, Nitra, Banská 
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Bystrica, Prešov and Košice regions. The research sample consists of 1,232 respondents, including 808 
women and 424 men studying full-time at 28 faculties of 8 public higher education institutions. Of these, 
456 students studied non-teaching courses and 776 studied teaching. Students on bachelor’s and 
master’s degrees participated in the study. An overview of individual year groups is shown in Figure 1. 

 
Figure 1. Respondents by year of study 

5 RESULTS 
Based on the overall gross score averages (Table 1, Figure 2), we note that the ranking of individual 
value orientations was the same in all years of study. Respondents valued social values the most 
(ranging from 40.1 to 42.52 points). In second place were educational values (ranging from 35.7 to 37.23 
points). Moral values were in third place (ranging from 33.07 to 34.15 points). In fourth place were 
economic values (ranging from 27.47 to 29.70 points). Aesthetic values (ranging from 24.56 to 26.24 
points) were the least valued. 

The same ranking held for students on both teaching and non-teaching programmes, with average 
scores for values as follows: on teaching programmes: 1st social 42.26 points, 2nd educational 36.47 
points, 3rd moral 34.29 points, 4th economic 26.95 points, 5th aesthetic 25.31 points. In non-teaching 
programmes: 1st social 39.18 points, 2nd educational 37.51 points, 3rd moral 32.59 points, 4th 
economic 32.04 points, 5th aesthetic values 23.94 points.  

Respondents studying teaching had higher scores for aesthetic, moral and social value orientations 
(Table 2, Figure 3). Conversely, respondents studying non-teaching programmes had higher scores in 
economic and educational value orientations. The biggest difference was in economic value 
orientations, where students on non-teaching programmes had higher scores than students on teaching 
programmes by 5.09 points. Conversely, the smallest difference, 1.04 points, was measured in 
educational value orientations. 

The most stable levels were found in moral value orientations during higher education. Between the 
lowest level of 33.07 points in the first year of bachelor’s studies and the highest level of 34.15 points in 
the final year of study, the difference was only 1.08 points. At the same time, moral value orientations 
are the only values studied that grew throughout the study. 
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Figure 2. Average scores of value orientations by year of study 

Using regression analysis (Table 3), we compared the level of value orientations found among 
respondents on teaching and non-teaching programmes – the dummy variable. The largest difference 
was observed in moral value orientations, in which respondents on teaching programmes had a level 
higher by 3.4%, a difference statistically significant to a 1% significance level (P > t 0.002). Conversely, 
students on teaching programmes had a level of economic value orientations lower by -3.1%, which was 
a difference only slightly above the 5% level of significance (P > t 0.055). In their social value 
orientations, students on teaching programmes had a level higher by 3.6%, which was a difference 
statistically significant to a 5% significance level (P > t 0.012). 

Table 1. Average scores of value orientations by year of study 

 Educational Aesthetic Moral Economic Social 
1st year bachelor’s. 36,88 25,65 33,07 29,70 40,10 

2nd year bachelor’s. 36,45 24,71 33,67 28,61 41,60 

3rd year bachelor’s 35,70 26,24 33,83 27,47 42,52 

1st year master’s 37,23 24,56 33,96 28,27 41,50 

2nd year master’s 36,94 24,57 34,15 27,74 41,09 

Difference between the 
highest and lowest averages 1,53 1,68 1,08 2,23 2,42 

In another analysis, we compared the values for individual years of study with those from the first year, 
which was the dummy variable in the regression analysis. We wanted to find out how the levels of 
individual value orientations changed across the period of study at university. We collected the data 
during the first semester of higher education studies, so the figures measured for first-year respondents 
are closest to the levels of value orientations that the students came to university with. In fact, these 
levels reflect the impact of socialization from family, peers, school and wider society before entering 
university. In the values that we measured in the 2nd and 3rd year of bachelor’s studies and in the 1st 
and 2nd year of master’s studies, the influence of the higher education institution is already included. 
Although it has to be said that this is not exclusively the case, because the socialization effects to date 
must continue to be taken into account, and also peer socialization in higher education and the influence 
of social networks and the media ought to be taken into account. 
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Table 2. Average scores of individual value orientations of students  
on teaching and non-teaching programmes 

Programme Educational Aesthetic Moral Economic Social 

Teaching 36,47 25,31 34,29 26,95 42,26 

Non-teaching 37,51 23,94 32,59 32,04 39,18 

Difference 1,04 1,37 1,7 5,09 3,08 

Table 4 shows significant differences relative to the first year of bachelor’s studies. Students of the 3rd 
year of bachelor’s study on non-teaching programmes had a level of educational value orientations 
lower by -10.3% (P > t 0.01) compared to students in the 1st year of bachelor studies of non-teaching 
programmes. This difference is significant at a 1 % significance level. For illustration, table 4 also shows 
the values of students in the 3rd year of teaching programmes, who also had a decrease their level of 
educational value orientations, but only slightly. Another significant difference was observed in students 
during the last year of non-teaching programmes, who had a score of -10.6% (P > t 0.024) compared to 
first year students, which is a statistically significant difference to a 5% significance level. 

 
Figure 3. Average score of individual value orientations of students on teaching and non-teaching programmes 

Other statistically significant differences were measured in moral value orientations. Students in the 2nd 
year on teaching programmes had a higher moral value orientation score of 4.4% (P > t 0.011) than 
students on the 1st year on teaching programmes, which is a statistically significant difference to a 5% 
significance level, but only just beyond the limit of 1% of the level of significance. Conversely, students 
in the 2nd year of non-teaching programmes had moral value orientation scores lower by-3.6% (P > t 
0.048) than students in the 1st year of non-teaching programmes, which is a statistically significant 
difference to a 5% significance level. In aesthetic, economic and social value orientations, we did not 
record statistically significant differences between students on the 2nd and 3rd years of bachelor’s’ 
studies or the 1st and 2nd years of master’s studies compared to first-year students. 
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Table 3. Results of regression analysis with dummy variables (non-teaching programme) 
 for individual value orientations 

Programme Value orientations Coef. P > t 

Teaching Educational ~ r -,014113 0,32 

Teaching Aesthetic ~ r -,02171 0,162 

Teaching Moral ~ r ,0336917 0,002 

Teaching Economic ~ r -,030543 0,055 

Teaching Social ~ r ,0362818 0,012 

Table 4. Overview of the statistically significant differences between years in relation 
 to the 1st year of bachelor’s degree studies (dummy variable) 

Educational value orientations 
Programme Year Coef. P > t 

teaching 3rd year Bach. -,017881 0,508 

non-teaching 3rd year Bach. -,103023 0,010 

teaching 2nd year Mast. -,020191 0,494 

non-teaching  2nd year Mast. -,106393 0,024 

Moral value orientations 
Programme Year Coef. P > t 

teaching 2nd year Bach. ,0441333 0,011 

non-teaching 2nd year Bach. -,035622 0,048 

6 DISCUSSION 
The order of individual value orientations that we report in the Results section reflects not only the 
socializing influences of the family, school, peer environment and media, but also the overall culture of 
Slovak society. The most valuable value orientations from all the indicators examined were social. In 
this case, the fact that family, friends and relationships are extremely important for Slovaks, as confirmed 
in research, for example [11], [12], [13] played an important role. However, family is also important in 
the global context [14]. Educational values were only in second place, which is surprising at first glance, 
because students are aware that the quality education and practical skills they acquire in college are a 
ticket to a good job for them, creating the basis for them to be as materially and morally rewarded as 
possible. This applies not only to the working sphere, but also to community-wide recognition.  

The results of the regression analysis identified the largest difference in moral value orientations, where 
students on teaching programmes had a higher level than non-teaching students by 3.4%, a difference 
significant at a 1% significance level. This difference can be attributed precisely to the effect of the 
modules of teaching programmes, in which students are also prepared for the teaching of ethical and 
religious education. These modules are about explicitly shaping moral and ethical values. The positive 
impact on value building through explicit formation of university students is confirmed, for example in 
[15], [16], [17], [18]. Equally explicitly, students on teaching programmes adopt educational principles 
and educational methods. In addition, the implicit influence on the moral values of students on teaching 
programmes also has a constant emphasis on the role of the teacher as a moral role model or moral 
authority for their students. We can also include promoting fairness and equal access for pupils, rejecting 
deception and fraud, promoting an honest approach to the fulfilment of study obligations. The claim we 
made in this paragraph is also confirmed by the comparison of individual years with the first year of 
study (Table 4). The second-year teaching students showed a higher level of moral value orientations 
than first-year students (a statistically significant difference at a 5 % significance level) and, conversely, 
the second non-teaching programmes had a lower level of moral value orientations than first-time 
students (statistically significant difference at the 5 % significance level). In this case, it was the 
differences between teaching and non-teaching programmes that were most pronounced in the values 
of respondents. 
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Another significant difference (at a 5 % significance level) in favour of students on teaching programmes 
was revealed by regression analyses for social value orientations. Preparing students for the profession 
of teachers and deliberately building their moral profile also has an impact on social values. The inclusion 
of pupils with specific needs, emphasising and promoting the availability of education for all categories 
of people, reinforces the altruistic element of the personality of future teachers, which is also reflected 
in the level of their social values. There is also another difference that exceeded the level of 5% 
significance, but only minimally. This was the level of economic value orientations, which were higher in 
non-teaching students than in teaching students. Since the level of economic value orientations was 
high in the first year (the preference of those with economic value orientations to choose non-teaching 
programmes has been confirmed by research, for example [19]), and this did not change significantly 
during the course of study, we assume that this is related precisely to the absence of subjects focused 
on moral and ethical values, which were also associated with minimal action in the field of altruism, 
which resulted in an accentuation of the economic values of students on non-teaching programmes. 
Conversely, the lower level of economic value orientations in students on teaching programmes has 
also been confirmed by research and is related precisely to the prioritization of altruism over economic 
benefits [20]. 

It is also worth noting the significant drop in the level of educational value orientations among students 
of the 3rd year of bachelor’s study on non-teaching programmes compared to students of the 1st year. 
The fact that it may have been the last year of study for some of these students played an important role 
in this regard, which in practice means that they are strongly oriented towards getting a good job and 
securing their living standards. In this sense, education has already fulfilled its role, so it loses its 
relevance. Conversely, for students in the 3rd year of the bachelor’s degree of teaching programmes, 
we did not see such a slump compared to the 1st year. In order to be eligible to teach, these students 
must also complete their master’s degree. In this sense, education is still an important value for them, 
and future employment and material security is not yet fully a current topic. 

7 CONCLUSIONS 
The aim of the study presented was to identify changes that occurred in students on teaching and non-
teaching programmes during higher education studies. There were no changes in the order of individual 
value orientations during studies. In all grades they retained the same ranking – 1st social, 2nd 
educational, 3rd moral, 4th economic, 5th aesthetic value orientations. Changes in levels occurred 
during university studies in all value orientations, but only with moral value orientations can we talk about 
a clear tendency, since during higher education they grew from year to year. In other value orientations, 
we saw both growth and decrease during studies. The third year of the Bachelor’s degree was found to 
be a turning point. In the case of educational and economic value orientations there was the greatest 
decrease in the 3rd year of bachelor’s studies. In the case of social value orientations, there was the 
greatest growth. In the 1st year of master’s studies, these tendencies were reversed. This means that 
value orientations, the level of which had declined, started to increase and vice versa. We evaluate the 
higher level of moral and social value orientations among students on teaching programmes positively. 
Because the teacher should also be an example, a personal role model for his pupils, this fact indicates 
a positive impact of teaching programmes on the value orientation of students. At the same time, it 
creates the expectation that the personal capabilities of the teacher are based on knowledge, skills, 
creativity, which are supported by wisdom and goodness – by morality, which gives a sense of a 
harmonious personality. Future teachers thereby become co-formers of the incoming generation and 
thereby are trusted, which includes considerable responsibility and social influence. 

Changes in the levels of individual value orientations (excluding moral orientations) followed an 
increasing and decreasing trend during the study. This reflects the fact that the shaping of values in 
Slovak higher education institutions during higher education studies is not systematic. Emphasis is 
placed on knowledge and skills. The teaching of values depends on the subjects that students have in 
the programme. Therefore, it is logical that students on teaching programmes had significantly higher 
scores for their moral and social value orientations than non-teaching students. 

The basic recommendation is to strengthen value education in higher education institutions. This is of 
course preceded by the diagnosis of students and the subsequent design of specific courses, subjects 
or comprehensive educational programmes to strengthen neglected values and influence their hierarchy 
so that the harmonious personality of the university student develops – knowledge, wisdom, goodness 
and creativity, which contributes to the development of education, science, culture and health for the 
well-being of the whole of society. 
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HOW DECISIVE IS BUDGET TO SUPPORT TECHNICAL SKILLS IN 
QUANTITATIVE SUBJECTS? 

R. Ruiz de la Hermosa González-Carrato, P. Gamarra Gamarra 
Colegio Universitario de Estudios Financieros (CUNEF) (SPAIN) 

Abstract 
In recent years, university education has witnessed rapid growth. Universities have made a visible effort 
to adapt to a changing environment that demands new technical skills, for example in administrative, 
financial or economic degrees. Most economists are forced to analyse and build economic models 
based on quantitative models that will require a prior training. 

Institutions tend to introduce technological tools in early stages of education to support theoretical 
knowledge with practical and useful elements. Universities are among the organizations with the biggest 
budgets for these technological issues. However, a balance cannot always be found between 
operational continuity and the payment of license extensions. This situation influences the evolution of 
the students’ needs and even the viability of the organization that may not be guaranteed. As a result, 
certain institutions carry out activities with fewer or cheaper resources.  

The work presented explores this viability in quantitative subjects to answer the question about whether 
the use of free-use programs could decrease quality in comparison to licensed software. The case study 
introduces two groups of students working in these two scenarios. Results will be determined from a 
typical evaluation tool: tests with similar characteristics and their marks. The objective will be to achieve 
maximum effectiveness / minimum cost without diminishing the abovementioned quality. This way, the 
incorporation of these supporting techniques to the subject can be feasible regardless of any budget. 

Keywords: Free use software, licensed software, exams, quantitative methods, quality in university 
education.  

1 INTRODUCTION  
Society takes on the challenge of adapting not only to today’s reality, but to any emerging reality. For 
some decades, it is accepted that we depend more and more on the technological evolution and the 
consequent ‘knowledge organization’ that this entails [1]. The advent of the Internet has been a major 
milestone when it comes to promoting issues such as communication, learning or culture [2]. This 
pushes a new way of working, thinking or making decisions [3].  

As one would logically expect, education has also been dragged by this whirlpool, causing a sudden 
commitment with innovation. University education cannot remain on the sidelines and delves into new 
models of opportunities based on new methodologies and resources [4]. 

Further difficulties intensify the need to rise to the occasion when focusing on quantitative subjects. In 
general terms, any student who is new to them, wonders whether their learning will be solely related to 
equations, graphics or formulas that involve endless operations and complex calculations based on 
intelligible theories. At this point, it is easy to recognize that the student have their respect, but not their 
sympathy [5]. The educational community must emphasize the potential of subjects such as 
mathematics being aware of these limitations. One goal could be to provide useful and attractive tools 
during their learning [6], and technology can be a strong ally to reach this target. 

When speaking about budgets at university, they are mainly linked to scientific production (research 
projects, scientific dissemination, etc.). However, in recent years, universities have improved their 
educational spaces, both facilities and resources, to face the incorporation of the student to an 
increasingly specialized labour market. In total numerical terms, an average of 4.2% of the institutional 
spending was intended for new technologies almost a decade ago. When this information is reviewed 
in greater detail, the 3.3% - 3.6% corresponded to research, leaving a residual percentage destined to 
educational technology services barely noticeable [7]. Fortunately, new reports indicate that the trend is 
increasing up to a 10% of the total spending nowadays [8], even more if the current pandemic and the 
need to adapt to the upcoming new situation is considered. Nevertheless, there are still situations where 
investment does not cover the existing gaps. 
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The case study shown in this paper revisits the importance of implementing the appropriate 
technological resources in the Business Mathematics subject for freshmen students. Two supporting 
software are developed and evaluated during a semester in a quantitative subject. Purchase, license 
extensions and maintenance costs must be taken into account as extra factors. The aim is to achieve a 
balance between the effectiveness and costs tandem without compromising the viability of their use due 
to investment limitations. 

The paper is structured as follows: Section 2 introduces a brief overview of the background for the case 
study. The limitations encountered before the application of the supporting programs are put on the 
table. Then, the different proposals and work scenarios are described and analyzed. Section 3 
determine and compare the results from a common evaluation tool (quiz) to finally set out the 
conclusions in Section 4. This way, the question ‘how decisive the budget is’ is answered. 

2 METHODOLOGY 

2.1 Background of the subject 
Business Mathematics is a mandatory subject for freshmen students undertaking the Business 
Administration degree. It is taught during two semesters so that the first semester focuses on the 
analysis of one-variable functions and their applications, while the second one includes the analysis of 
multivariable functions, optimization and applications to linear algebra. 

Lessons are divided into two sessions of one hour and a half and a third session of one hour. Every 
session contains technical notes and practical sets indistinctly. The teaching material is prepared and 
distributed through a virtual platform. The course is passed by reaching a minimum mark of 5 out of 10. 
Marks are split into two partial exams (20% of the total), classroom activities (20% of the total) and a 
final exam (60%). 

2.2 Proposed methodology and software selection 
The incorporation of a complementary software package is suggested to boost a better understanding 
of the subject. Three objectives are established: 1) to minimize the abstraction of the subject, 2) to use 
technological resources that reinforce the interpretation of the results and 3) to build confidence and to 
entice the students. 

The time considered for the implementation of the proposal is 16 hours distributed during the second 
semester in the one-hour session (workshop). Its application falls on the linear algebra and multivariable 
blocks, with the idea of extending it to the entire academic year depending on the results. This schedule 
is followed: 

- Part 1. Introduction to the software (0.5 hours). 
- Part 2. Introduction to vector and matrix keywords. Applications. (1.5 hours). 
- Part 3. Resolution of algebraic exercises with and without symbolic parameters (3 hours). 
- Part 4. Graphical representations in 2D and 3D (2 hours). 
- Part 5. Brief introduction to mathematics programming (6 hours). 
- Part 6. Optimization (2 hours). 
- Part 7. Exam (1 hour). 

MATLAB®, Scilab® y GNU Octave® are the computer programs selected in a first phase.  MATLAB® + 
Simulink cost $ 45 per student and each additional toolbox is priced at $ 5. A prior campus license is 
requested. On the other hand, Scilab® y GNU Octave® are free analytics tools. GNU Octave® is 
dismissed for presenting some instabilities in macOS®. With this final choice, the estimated cost of 
implementing MATLAB® is $ 4500 excluding the campus license for an average group of 100 students 
versus the $ 0 of Scilab®. Students working with MATLAB® receive a license that provides the ability to 
install the software with no restrictions. Students who have Scilab® do not need any type of license. 
Maintenance costs are negligible once the installation stage is over. 

Both programs run with very similar commands, which means that each study group receives the same 
manual, theoretical and practical sessions, and in both cases, students are tested from a common exam.  
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3 RESULTS 
The case study collects a sample of 300 users when the final marks are published, i.e. at the end of the 
semester. This amount is sub classified in 100 students who have used MATLAB®, 100 students who 
have used Scilab® and 100 students who have not used any technological tool, keeping the traditional 
pattern.  

 

--> A=[2 -1 3; 0 1 2; 0 0 3] 

A  = 

  2. -1. 3. 

  0.   1. 2. 

  0.  0. 3.  

--> x=poly0,’x’); 

--> cp=det(A-x*eye(3,3)) 

cp  = 

6 – 11x + 6x2 – x3         

>> A=[2 -1 3; 0 1 2; 0 0 3] 

A  = 

  2 -1 3 

  0   1 2 

  0  0 3  

>> syms x 

>> cp=det(A-x*eye(3,3)) 

cp  = 

- (x - 1) * (x – 2) * (x – 3) 

Figure 1. Classic vs. software resolution with Scilab® and MATLAB® (from left to right). 

Figure 2 compares the raw data. The figure on the left represents a maximum of 2 points out of 10, 
which belongs to the mark obtained after evaluating the same quiz for the three previously mentioned 
scenarios. The y-axis are the grades in ascending order for the 100 students of each group. Students 
not using Scilab® or MATLAB® scored lower grades. On the other hand, students using MATLAB® 
slightly achieved better marks than the ones working with Scilab.  

The figure on the right stress that the worst global results are linked to students following the traditional 
methodology: just the 30% of the students pass the subject. Freshmen learning mathematics with 
Scilab® stand out from the beginning, passing the subject in a 75% of the total cases. This amount drops 
to the 50% with MATLAB®.  

  
Figure 2. 20% of the final grades using software / class activities (left) vs. total final grades (right). 

In terms of numbers, Table 1 and 2 gathers the most usual statistical indicators. Table 1 reveals that the 
mean is quite similar in all three cases, although the pass mark is not reached in the third scenario. 
Table 2 shows that the mean in the Scilab® group is higher and more stable in global terms. Data are 
also plotted from the Gaussian bell for a deeper insight (see Figure 3). The aforementioned imbalances 
are appreciated in the graphic on the right. 
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Table 2. Quiz statistical indicators. 

  Matlab® Scilab® Class activities 

20% 

Mean 1.14 1.08 0.98 

Variance 0.16 0.10 0.13 

Standard deviation 0.40 0.32 0.36 

Median 1.20 1.08 0.96 

Table 2. Global statistical indicators. 

  Matlab® Scilab® Class activities 

Final mark 

Mean 4.79 6.03 3.77 

Variance 4.19 2.96 2.93 

Standard deviation 2.06 1.73 1.72 

Median 5.00 5.85 3.65 

 
Figure 3. Gaussian bell curves. 

Students are asked about their perception after the semester. Several conclusions are drawn. The group 
that worked with Matlab® mentions that the learning was really hard at the beginning since the students 
were not used to the programming language. Once this obstacle was overcome, the use of the program 
gave them more autonomy and helped them understand some topics that were not clear during the 
theoretical lessons. They also found the graphical representation very useful for other subjects. The 
Scilab® group made similar comments and added that, compared to Matlab®, the optimization block was 
more challenging because Scilab® has not a proper toolkit as Matlab® has. This group had more initial 
difficulties that were translated into the acquisition of better skills later. General comment was that 
learning with these programs provided them an added value. 

When asked why, however, the results did not differ substantially in the quiz, the third group admitted 
that they passed the test because the rote system worked in this test. When an analysis of results was 
required in some questions of the final exam, they were not able to conclude properly and grades 
dropped. 

4 CONCLUSIONS 
Answering to the question posed in the title of this paper, it is concluded that: 

• Despite the fact that Matlab® has a better technical support department, the difficulty of the subject 
allows the indistinct use of both software. 

• Learning process is quite similar. In both cases, students show autonomy and confidence. 
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• Regarding the classical training, the implementation of technical skills is a major plus, but also a 
major challenge. Even so, the students give positive feedback when asking about its introduction 
into the subject. 

• Based on the results, the use of any technical skill improves the particular and global results. 
• The implementation of Scilab® is an unbeatable option at zero cost from an economic point of view. 

To summarise, the use of payment software is not justified, although the use of free analytics tools is 
strongly recommended. 

As future work, a double commitment could be established. On the one hand, to generate a toolkit for 
the optimization block. This functions must be coded by the professorship and furnished to the student. 
On the other hand, to review the contents to extend them to other mathematical blocks, e.g. limits, 
differentiability or integration. Free online platforms are being considered at this moment. 
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Abstract 
During the 2013-2016 triennium, the University of the Basque Country (UPV/EHU) was involved in the 
“Erasmus University Educators for Sustainable Development” project and, as a result, of that 
participation, Campus Bizia Lab (CBL) program emerged at this university. This CBL initiative seeks to 
trigger a collaborative process between academic staff, service and administrative staff and students 
(multidisciplinary approach) in order to respond to sustainability challenges within the university. 

The Faculty of Engineering Vitoria-Gasteiz, belonging to UPV/EHU, has been participating since 2019 
in that CBL program trying to optimize the energy consumption used for the air conditioning of the 
Faculty. It was built in 1959, and even having been remodelled in 1997, it continues showing significant 
thermal deficiencies depending on the area being analysed. 

To develop this project, several Final Year Projects have been carried out with students of the different 
degrees and masters of the Faculty. We have been working on several lines: (1) the monitoring of some 
areas of the Faculty to learn about the thermal comfort data, (2) the development of a low-cost pilot 
program that allows the collection of these data autonomously, and (3) the analysis of the thermal 
efficiency of the building itself. With all that information, we can now start proposing specific actions, 
some of them low-cost and others not so much, which would allow saving around 40% of the current 
consumption of energy if applied to the entire building. Subsequently, it would be interesting if some of 
these measures could be implemented in other Faculties of the campus in order to obtain an action 
procedure guide to achieve a sustainable campus and a benchmark for energy improvements in 
buildings dedicated to education and research.  

Our work proposal fits with several of the Sustainable Development Goals (SDGs) included in the 2030 
Agenda for Sustainable Development, which was approved by the United Nations General Assembly. 

Keywords: Indoor Environmental Quality (IEQ), Indoor Air Quality (IAQ), Sustainable Development 
Goals (SDG). 

1 INTRODUCTION 
During the 2013-2016 triennium, the University of the Basque Country (UPV/EHU) was involved in the 
“Erasmus University Educators for Sustainable Development” project and, as a result, of that 
participation, Campus Bizia Lab (CBL) program emerged at this university. This CBL initiative seeks to 
trigger a collaborative process between academic staff, service and administrative staff and students 
(multidisciplinary approach) in order to respond to sustainability challenges within the university. 

The Faculty of Engineering Vitoria-Gasteiz, belonging to UPV/EHU, has been participating since 2019 
in that CBL program trying to optimize the energy consumption used for the air conditioning of the 
Faculty. It was built in 1959, and even having been remodelled in 1997, it continues showing significant 
thermal deficiencies depending on the area being analysed. 

The building that houses the Faculty of Engineering Vitoria-Gasteiz was built in 1961 and later, in 1994, 
a reform and expansion project was carried out. Currently the building has a useful area of 12171m2 
spread over 4 floors and in them there are some teaching spaces (classrooms, laboratories and 
computer rooms), teachers' offices, administration and services spaces, cafeteria, and other spaces for 
common use such as the assembly hall, the grade room, or the meeting rooms. 

According to the Köppen climate classification [1], Vitoria-Gasteiz has an oceanic climate of the Cfb 
type. The climate characteristics of Vitoria-Gasteiz are influenced by its orographic configuration, so that 
the mountain ranges that limit it to the north defend it from oceanic influence, while to the south there is 
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also a continuity with the continentalised Mediterranean climate characteristic of the central regions of 
the peninsula. That is to say, there is a microclimate of cold and humid winters and cool summers, with 
a considerable daily temperature range. January is usually the coldest month with average temperatures 
of 5ºC, while August is the warmest with average temperatures around 19ºC, the annual average being 
just 11.7ºC. 

This climate makes that most of the buildings in the city only have air conditioning for the coldest months, 
which are the majority of the year. And, this is the case in the Faculty of Engineering, where there is no 
air conditioning system for the hottest months, being equipped only with heat radiators. There is a boiler 
room located in the basement whose installation is established according to the Regulation of Thermal 
Installations in Buildings (RITE) [2]. Specifically, these are four independent natural gas boilers 
connected in series that by means of a pumping system distribute the thermal fluid (in this case water) 
throughout the heating circuit until it reaches all the radiators installed in the building, a total of 120. 
According to the boiler manufacturer, the useful power of the boilers would be 288 KW. 

The heating system allows two possibilities of operation: automatic and manual. At the University, each 
faculty is in charge of defining the start-up schedule and it varies depending on the season of the year 
and the day of the week. Normally, the heating is turned on at 5:00 in the morning and remains in 
continuous operation until 7:00 p.m. from Monday to Friday. 

This project was develop to solve a problem that has been detected for several years, not only in the 
Faculty of Engineering, but in several buildings at the university campus with the air conditioning system. 
There is a unique heating system for each building, regardless of the number of floors, the number of 
rooms, the orientation of the spaces or the use of them. As a result, all the spaces do not reach the 
adequate thermal comfort conditions, being necessary to supply in some cases the lack of heat with 
electric radiators and, in other areas, where solar gains are greater, it is necessary to open the windows, 
even when the radiators are on. This implies a waste of energy and the production of a quantity of CO2 
much higher than necessary, making the buildings environmentally non-sustainable. 

For this reason, the aim of this project is to facilitate the academic staff, service and administrative staff 
and students (multidisciplinary approach)  to work together in order to respond to a sustainability 
challenge. In this case, to analyse the building of the Faculty of Engineering Vitoria-Gasteiz, to try to 
detect the origin of the thermal discomfort and waste of energy. 

2 METHODOLOGY 
As we described in the introduction and abstract by means of this project we analysed the energy 
consumption in the air conditioning of university spaces, including certain sustainability criteria in the 
modernization of existing buildings, thus contributing to the increase in the quality of life of the university 
campus.  

In order to carry out this analysis, it was necessary to work on three different subprojects that will be 
explained in the following subsections. (2.1) the monitoring of some spaces in the building to know the 
values of thermal comfort, (2.2) the development of a low-cost pilot program that allows the collection of 
the data autonomously, and (2.3) the analysis of the thermal efficiency of the building itself. 

2.1 Thermal comfort monitoring and analysis1 
The thermal sensation is closely linked to the needs of each person. In the same way, the outside 
climate, the time of day, the occupancy level of an enclosure, the season of the year, the quality of the 
air or the insulation of the building are aspects that influence the way in which a person perceives that 
state of thermal comfort [3]. 

One of the first steps taken in this project was to know which was the degree of thermal comfort of the 
users of the Faculty of Engineering. In order to do it, four rooms were selected, each located on a 
different floor, with completely different uses to try to find out if the conditions were similar or not and if 
there was an excess of energy consumption. On the top floor the office of a teacher was chosen, it faces 
south, on the first floor a computer room equipped with computers and facing northwest, in the basement 

 
1  This part of the project was the final degree project of Waffa Belmokhtar, a student of the Bachelor´s Degree in Electronic and 

Automatic Engineering, which was directed by César Escudero Revilla.  
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a classroom for master teaching facing north and one of the office spaces of the Administration and 
Services Personnel facing west and receiving no solar radiation throughout the morning. 

The study on comfort was made based on the Fanger model [4], collecting real data every 10 minutes 
of air temperature, radiator temperature, relative humidity and air speed. This data collection lasted 3 
months, from November 2019 to February 2020, using a Comfort Index Measurement equipment from 
the German company Ahlborn. 

Once all the data was collected, the PMV-Predicted Mean Vote and PPD-Predicted Percentage of 
Dissatisfied indices were calculated according to the ISO 7730: 2006 standard, since, based on these 
indices, it could be estimated whether there was any energy surplus associated with improper use of 
the heating control. That is, with the data collected and calculated, and the characteristics of the selected 
spaces, it is possible to calculate the power value that the radiators should have (here the surface of the 
room, the coefficient for orientation, would be taken into account, by isolation, and by climatic zone).   

2.2 Development of a pilot program for data recording 
The aim of this subproject was to develop a pilot program for automatic data recording. It was developed 
within a Project Based Learning (PBL) in the subject Industrial Informatics, taught during the third year 
of the Bacherlor´s Degree in Electronic and Automatic Engineering. The proposed activity involved the 
design of a distributed Internet of Things (IoT) system aimed at acquiring and monitoring some comfort 
variables such as temperature and humidity. 

The activity was designed to involve relatively large groups of students, around ten students. PBL's 
activity went through several stages in which they have to manufacture a new system from various 
components. More specifically, the students faced the problem of monitoring the energy consumption 
of the Faculty School of Engineering building, taking into account (1) the behaviour of the boiler, (2) the 
losses of the building and (3) people's behaviour. 

 
Figure 1. Overall IoT system proposed as PBL activity 

2.3 Analysis of the thermal efficiency of the building  
In this third subproject, we worked in two aspects: (2.3.1) the study of the thermal insulation of the 
envelope of the School of Engineering and (2.3.2) the creation of an energy model. 

2.3.1 Study of the thermal insulation of the envelope 
The objective was to determine the state of the envelope of the building of the Faculty of Engineering in 
order to detect possible deficits in its insulation and to know in greater detail those critical points where 
more energy was being lost. All this was possible with the realization of a thermographic analysis of 
some of the facades. 

The configuration of the facades of the building is not homogeneous. Thus, there are facades with large 
windows that, although they provide great luminosity, the heat losses are extremely high; other facades 
are made of exposed brick wall and windows (50%) and others where the windows are 75% of the 
façade. Although in this type of façade the theory tells us that the thickness of the thermal insulation can 
be conveniently selected so that energy losses are reduced, the reality is that many thermal bridges 
occur due to the breakdown of the insulation when inserting the windows. 

The Technical Building Code-CTE [5] is the regulatory framework that establishes the characteristics 
that a building must meet to offer safety and comfort conditions for its occupation. Comparing the 
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requirements indicated by the CTE with those obtained when calculating the thermal transmittance 
values of the building, we see that the facilities that we are analysing are not in comfortable conditions, 
generating a very high energy demand, an aspect that had already been detected. 

2.3.2 Creating an energy model2 
In this case, the objective was the generation of a computer model of the building to carry out different 
simulations and try to achieve maximum temperature comfort. We used Design Builder computer 
program to create the model. This software is specialized in the environmental and energy simulation of 
buildings. After the model was correctly generated, a full range of simulations could be performed, such 
as, changing the type of boilers that are used, improving the enclosures or windows, changing the 
insulation, etc.  

To generate this three-dimensional model it is necessary to provide data from the building, such as the 
location of the property in order to obtain the climate data, the existing enclosures and openings, the 
roofs, the floors (exposed and buried), the glazing, the building materials, the gains of the spaces 
(density of occupation of each space, power of the installed equipment, hours of use, activity carried out 
or lighting), type of ventilation, etc. 

A very important aspect when generating the model is the existence of thermal bridges, which were 
identified by means of thermography (see Results section and Figure 3). In other words, it is important 
to identify those areas of the building where it is easier for the heat to escape due to variations in thermal 
resistance. 

 
Figure 2. 3D model generated to perform the simulations 

3 RESULTS 
The results of the monitoring and the study of thermal comfort obtained indicate that, in the best cases, 
the savings that could be obtained with a rational use of the air conditioning system could be 33 %, but 
this figure rises to 79 % in the case of the teaching classroom. On average, 53% of the consumed 
energy could be saved. 

By using the data on monthly consumption of natural gas provided by the Faculty itself, it has been 
found that the average monthly consumption is about 9415 m3, which represents a monthly expense 
close to 5500 € in gas alone. If one takes into account that during the months of July and August the 
heating was off, the monthly cost would amount to more than 6600 €. If we extrapolate the average 
percentage of energy that is being wasted, we would obtain that only in natural gas more than 30000 € 
could be saved annually for this building. 

Regarding the automation system of the measurements carried out by means of PBL in the Industrial 
Computing subject, the TMP37 sensors were selected, which are analog temperature sensors that 
operate in the range from  5ºC to 100ºC, and the Arduino Yun boards, since this is a board that integrates 
both an ATmega32u4 and an Atheros AR9331 System-on-a Chip. 

 
2  This part of the project was the final degree project of Lydia Arto, a student of the Bachelor´s Degree in Mechanical Engineering, 

which was directed by César Escudero Revilla. 
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With regard to the thermal efficiency of the Faculty of Engineering building calculated by the thermal 
transmittance values of the building, we conclude that the facilities we analysed were not in comfortable 
conditions, generating a very high energy demand, an issue that had already been detected. 

Infrared thermography identified thermal bridges, that is, sensitive areas where heat is being lost in 
winter and where heat enters in summer, and whose origin may be due to very different causes. These 
bridges have mainly been found in the window frames, in the drawers of the blinds, in the junctions of 
the interior partitions with the walls of the exterior facade, and in the ground (see Figure 3). 

    
Figure 3. Examples of thermal bridges identified from thermographs 

By creating an energy model of the building, we performed simulations that conclude that the greatest 
expenses take place in the consumption of natural gas (750,000 kWh per year), with peaks in the months 
of January to March, which are the coldest. The consumption of lighting and electronic equipment 
(247,000kWh) is more or less constant during the academic year. In the coldest months, the average 
temperature in the building is 16-17ºC. Temperature drops are faster and larger in months when the 
heating is on. This is because when the heating is turned off and when it gets dark the temperatures 
drop considerably. On the other hand, in summer, as there are warmer temperatures outside and the 
heating is not providing heat to the interior of the building, the falls are not so noticeable. Finally, the 
greatest heat inputs are due to the heating itself, and the solar gains. These two factors add up to a total 
of 1160000 kWH per year. Additionally, the lighting of the building, the people themselves or the 
electronic devices generate 320,000 kWh annually. However, a lot of heat is also lost, fundamentally in 
this case due to the infiltrations of the building (1120000 kWh), through the floor, the walls and the 
ceiling. The heat that is lost through the enclosures per year amounts to 452,000kWh, almost a 40% 
loss per year. 

4 CONCLUSIONS AND FUTURE WORK 
The project reported in this paper has fulfilled its objective of increasing collaboration between students, 
teachers, and administration and services staff. As a result of this project, four final year projects have 
been carried out and some students have worked in this project by means of Project Based Learning 
methodology. It has also induced the participants to get involved in the day-to-day life of the Faculty and 
to become aware of the objectives of sustainable development.  

The project was designed to be carried out over two academic years but, due to the COVID19 pandemic, 
it has been not possible to do all the data collection work that would have been desired. However, all 
the results that we obtained in the different subprojects point in the same direction: they confirm that 
there is a high energy misuse in the building of the Faculty of Engineering Vitoria-Gasteiz. 

With the aim of gradually reducing this energy waste, we will try in a near future to propose and carry 
out some actions. It is likely that some of them turn out to be completely unattainable, due to the high 
economic cost they would entail, but others could be more attainable and they would allow us to improve 
thermal comfort of the building. In any case, the investment to be made, the time necessary to amortize 
it, and the improvement that it could bring to the university community should always be assessed. 

Among those actions that could be economically affordable and that do not involve a great effort would 
be the installation of thermostats in each of the radiators, in such a way that each user could regulate 
the temperature of their workspace according to their particular sensation of thermal comfort. Although 
it can be a relatively inexpensive measure, since each thermostat could be around 30 €, it would be 
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important to analyse in advance the piping of the building, since it has been detected that in many areas 
of the building they are arranged in series, which would invalidate this option. 

In a second group, we would consider changing the windows and blind boxes for better-insulated ones. 
This option does not depend on the faculty itself, but on the campus vice-rector's office, since it allocates 
an amount of money annually to improve the facilities of the different university buildings, but in no case 
could the change of all the windows and blinds be contemplated. Along with this, a change in the boilers 
could be analysed, but it seems that the detected problem does not have so much to do with their power, 
but rather with the isolation of the different spaces of the building. 

The present has been only identified in our building. However, it would be interesting to be able to 
extrapolate it to the rest of the campus buildings, and try to find a more global solution that allows us to 
have a much more sustainable campus, with a much lower CO2 production and with the consequent 
economic savings that it would entail. 
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Abstract 
Since digital technologies are increasingly important in ensuring the full development of learners, 
especially in an inclusive perspective, it is necessary to support a process of teaching practice innovation 
towards digital technologies. To this aim, it has become important to set up ICT and digital technologies 
training courses for teachers, at the same time checking the factors which can contribute to the success 
of the training initiatives in terms of digital technologies real application in their everyday work, also with 
students with different educational needs. The 75-hour course on ICT for Special Education is one of 
these courses and the framework of this study. The study investigated through an online questionnaire 
if digital literacy training could be a protective element for teachers' well-being in the work context and 
for increasing the perception of professional self-efficacy, leading to a more effective application of digital 
technologies in educational practices. The results of the analysis conducted on 176 responses highlight 
how the use of technologies in teaching practice is a protective element for teachers' well-being in the 
work context and for the increase in the perception of professional self-efficacy, and therefore produce 
useful suggestions for training practice for the improvement of well-being and productivity. 

Keywords: teachers' training, technology-enhanced learning, teachers' well-being. 

1 INTRODUCTION 
The XXI century knowledge society has brought a change in the way we understand education and, 
consequently, a parallel change in methodologies and tools required to achieve the objectives of forming 
active and aware citizens, able to overcome the challenges of our time and to fully exercise their rights 
and duties. Digital technologies play a central role in this sense, due to their nature of tools that can 
amplify the potential of human development [1], configuring themselves as useful educational supports 
of our highly digitized age.  

The development of innovation processes also through the use of digital teaching technologies at school 
is one of the levers of the Italian PNSD (National Digital School Plan) [2]. Digital is proposed not only as 
an enabling tool, but also as an inclusive learning environment for all students. The training of teachers 
in the conscious use of digital technologies is preliminary to the creation of personalised pathways and 
is also reported by international surveys as one of the training needs most requested by teachers [3].  

In the wake of these considerations, the active training course (Tfa) is a one-year theoretical-practical 
training period, provided since 2011 by Italian universities, and it allows teachers to obtain the 
qualification as specialised teachers of educational support for disabled pupils, mandatory to take part 
in job competitions. Among the output skills of the specialized teacher there are also those teaching 
skills specifically related to the use of ICT. 3 University Formative Credits (CFU) are dedicated to their 
acquisition, equal to 75 hours of lessons, which fall within the space dedicated to indirect training. During 
the final exam, students are required to show the digital and pedagogical skills they have acquired, 
through the presentation of a multimedia product that is developed with the support of ICT tutors and is 
harmonized within the final Report. 

The literature reports how participation in participatory and collaborative training like Tfa, in which 
reflection on practices and sharing of experiences, problems, and solutions is elicited, can trigger 
important changes in teachers' professional perception and practices [4]. In particular, a quality training 
leads to increase the dimension of self-efficacy perceived in the use of digital technologies, allowing 
teachers to perceive themselves as competent and thus improving not only the frequency and mode of 
use of technologies in teaching [5], but also the enhancement of connected perception of other 
dimensions such as work engagement, work satisfaction and, in general, real changes in teaching 
practices [6;7]. 
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1.1 The context: ICT for Special Education Course 
The 75-hours Tfa course on ICT for Special Education is the framework of this study. This course 
proposes the use of teaching technologies and digital media to improve the learning of all students, 
particularly those with Special Needs.  

As previously stated, during the final exam, students are required to show the digital and pedagogical 
skills they have acquired attending the course, through the presentation of a multimedia product that is 
developed with the support of ICT tutors and is harmonized within the final Report produced at the end 
of Tfa. 

2 METHODOLOGY 
At the end of the TFA training course on technologies, participants were given a questionnaire with the 
aim of investigating both some characteristics of the teachers and some dimensions related to aspects 
of the working context and well-being in the teaching profession. The hypothesis from which we started, 
based on the existing literature, considers training as a protective element for the well-being of teachers 
in the workplace and for the increase in the perception of professional self-efficacy [6; 7]. The research, 
overall, aims to verify how digital training has a positive effect on well-being and how this relationship is 
positively influenced based on professional self-efficacy, motivation and effectiveness in the use of 
technologies. 

In this contribution we will focus in particular on the different perceptions of work satisfaction, work 
engagement, self efficacy and the perception of change in work practice following the training 
experience of TFA. These dimensions are related on the basis of the different frequency in the use of 
technologies in teaching and in the preparation of activities. In addition, the relationship with self-
perception of competence is investigated with respect to the European Framework for the Digital 
Competence of Educators (www.ec.europa.eu). 

The model of relationships that was decided to deepen in this contribution is therefore the following: 

 
Figure 1. Pattern of relationships investigated.  

2.1 Tools and procedures 
The questionnaire was submitted online in July 2021, at the end of the TFA training course on ICT, to 
the 176 participating teachers, using Google Form. The questionnaire consists of several sections:  

• a socio-personal data section, in which information is collected about age, gender, school level, 
subject areas, job position, hours of training courses carried out, issues addressed, frequency of 
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use digital technologies in teaching and in the preparation of the activity, the most used 
technological tools, digital competence profiles according to the DigCompEdu Framework; 

• a section dedicated to the perception of one's state of well-being / malaise in the workplace 
through: An Ultra-Short Measure for Work Engagement [8]; a Scala coping resilience [9]; the 
WHO-5 well-being index scale [10; 11]; the perceived self-efficacy in teaching and job satisfaction 
through the MESI tolls battery [12;13;14] result made up of the following sub-dimensions: Ability 
to adapt teaching to students; Manage the classroom climate; Motivate and cognitively activate 
students; a staircase dedicated to openness to change [15;16]; 

• a scale dedicated to the subjective well-being condition through the GHQ [17]; 
• a section dedicated to the perception of change in work following the training experience of TFA (re-

adaptation of the Euromobility survey questionnaire) https://www.euromobility.org/pubblicazioni) 
[18]; 

• a scale on the relationship with educational technologies through the Italian version of the ITIS 
(Intrapersonal Technology Integration Scale) questionnaire [19] composed of the following 
dimensions: Self Efficacy, Performance Outcome Expectations which represents the belief that 
using technologies in the classroom could make the teaching action of a teacher more effective; 
Self-Evaluative Outcome Expectations which represents the belief in personal satisfaction that a 
teacher might experience using technologies in the classroom; Social Outcome Expectations 
which measures the belief that colleagues favorably evaluate the use of technologies in teaching 
processes and finally the interest in technologies in teaching.  

2.2 The sample 
The sample is made up of 176 teachers of which 163 are women and 13 are men. Participants are 11% 
under the age of 30 and 5% over 51 years of age. Most of the sample is concentrated between 31 - 40 
years (41%) and 41 - 50 years (43%). 29% of participating teachers teach in kindergarten, 26% in 
primary school, 22% in lower secondary school, 21% in upper secondary school. 2% still do not teach. 

3 RESULTS 
In order to investigate the presence of relationships (see Fig.1) between the effective use of technologies 
in professional practice and some dimensions of work well-being, Anova One Way variance analysis 
were conducted through the SPSS26 program, in order to investigate the following specific hypotheses: 

• That the greater the use of technologies in teaching and in the preparation of activities, the greater 
the perception of aspects related to work well-being, in particular professional self-efficacy, job 
satisfaction, work engagement and the perception of change in working practice at following 
specific training on technologies. 

• The same relationship is assumed to exist with the perception of digital competence profiles 
according to the DigCompEdu Framework. 

For this reason, the data selected for the analyzes involved the results in consideration of the answers 
to questions no. 15 and 16 of the questionnaire. The questions investigate the frequency with which 
teachers use technology in teaching practice and in the preparation of activities, with a 6-point frequency 
scale (never, some times in a year, some times in a month, some times a week, almost always, every 
day). Question no. 18 asks teachers which digital competence profile, according to the Dig Comp Edu 
framework, best matches their current profile (A1 Newcomer; A2 Explorer; B1 Integrator; B2 Expert; C1 
Leader; C2 Pioneer). These responses were related to the following scales: Work Engagment through 
the Ultra-Short Measure for Work Engagement [8]; perceived self-efficacy in teaching and job 
satisfaction through the MESI questionnaire [12;13;14]; the relationship with educational technologies 
through the ITIS (Intrapersonal technology integration scale) questionnaire [19]; and finally the scale 
dedicated to the perception of change in work following the training experience of TFA which represents 
a re-adaptation of the Euromobility survey questionnaire [18]. 

3.1 Frequency in the use of technologies in teaching and in the preparation of 
activities 

The teachers participating in the questionnaire state that they frequently use technologies in their 
teaching practice (Figure 2). In particular, 36% of teachers use ICT every day, compared with 8% who 
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say they never use them. Otherwise, 11% use them a few times in a year (2-3 years) and 9% only a few 
times in a month. The teachers who use the technologies weekly are 19% (some times a week) and 
almost always 17% (3-4 times a week). 

 
Figure 2. Frequency of responses to question 15.  

Regarding the use of digital technologies in teaching practice, the variance analyzes show a statistically 
significant difference (p <0.05) for the Work Engagement (p = 0.00; F = 5.164) and Work Satisfaction (p 
= 0.01; f = 3.063) and for two self efficacy scales: Ability to adapt teaching to students (F = 3.771; p = 
0.00) and Motivate and cognitively activate students (F = 2.634; p = 0, 25). Specifically, in the post hoc 
analysis, it is the group of teachers who never use technologies in teaching practice that differentiate 
themselves from other groups. 

Trends show that teachers who use ICT the most show: higher levels of work engagement so they feel 
more enthusiastic about their work and full of energy; higher levels of job satisfaction by perceiving that 
their work approaches their professional ideal; higher levels of work self-efficacy in the context of the 
ability to adapt teaching and knowing how to motivate and cognitively activate students. 

With regard to the frequency of use of ICT in the preparation of teaching activities, the percentage of 
teachers who do not use them is 9% of the sample (Fig. 3), while 15% use them only a few times a year 
and 12% few times a month. The percentages of those who use them most frequently during the week 
are 26% (1-2 times a week) and 23% (3-4 times a week). 

 
Figure 3. Frequency of responses to question 16. 

Also in this case the variance analyzes show a statistically significant difference (p <0.05) for the Work 
Engagement scales and in the perception of self-efficacy. The latter is significant in two scales: the Self 
efficacy of the ITIS scale and the self-efficacy of the MESI scale, in particular always in the dimensions 
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that refer to the ability to adapt teaching (p = 0.00; F = 4.917) and knowing how to motivate and 
cognitively activate students (P = 0.00; F = 4.070). 

In addition, a significant difference was found with the perception of change in work following the training 
experience of TFA. The data show a trend similar to the previous one: as regards Work Engagement (p 
= 0.028; F = 2.577), Self efficacy (p = 0.00; F = 5.335) and the perception of a change following the 
experience training (p = 0.01; F = 2.997), the more teachers use technologies for the preparation of 
teaching activities, the greater the perception of involvement and energy in work, the greater the sense 
of self-efficacy in their teaching activity and the more positive is the perception of having obtained a 
change in practice following the training of TFA, in the relationship with pupils, with colleagues, in work 
management and teaching. 

3.2 Frequencies in competence profiles 
In the questionnaire, teachers were asked to indicate which digital competence profile, according to the 
Dig Comp Edu framework examined during the ICT course, was the one corresponding to their current 
profile. The proficiency profiles are: A1 beginner, A2 explorer, B1 Competent, B2 Expert, C1 Leader, C2 
Pioneer. Only five teachers belonged to the competence group C, for this reason, for the purpose of a 
sufficient sample size for a post hoc statistical analysis, it was decided to group the teachers in group 
B2. As can be seen from the graph (Fig.4), most teachers consider themselves competent at A2 level 
(44%). 

 
Figure 4. Frequency of responses to question 18. 

In the analysis of variance Anova One Way, the groups differed only in the Self Efficacy (F = 21.628; p 
= 0.00) and Interest (F = 3.879; 0.01) scales of the ITIS. The trend of scores is linear: the greater the 
perception of competence, the greater the level of confidence perceived by the subject in the use of ICT 
in the classroom and the interest of teachers in using ICT in teaching practice. 

4 CONCLUSIONS 
This paper focuses on the results of a questionnaire aimed to investigate the relationship between 
aspects of well-being, motivation, and professional self-efficacy and training, as well as perceptions of 
efficacy in the use of digital teaching technologies. Such elements are reported in literature as core 
dimensions to be taken into account both in training context and organizational context, because they 
can lead to a more effective implementation of digital technologies in teaching practices and, as emerges 
from this study, to more active and motivated professionals. 

The results presented highlight how the use of technologies in teaching practice is a protective element 
for teachers' well-being in the work context and for the increase in the perception of professional self-
efficacy, and therefore produce useful suggestions for training practice for the improvement of well-
being and productivity. Specifically, the results show that those who use technology more in the 
classroom have higher perceptions of job self-efficacy and job satisfaction. In addition, there also 
appears to be a relationship with energy and engagement in work. 
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Abstract  
The Coronavirus Disease 2019 (COVID-19) pandemic has forced anatomy instructional activities to be 
fully conducted online. This reduces the kinaesthetic experience in learning the subject, making it less 
engaging and increases the tendency for medical students to practise surface learning. Therefore, it is 
imperative for anatomists to be creative in transferring the teaching and learning material online to 
maximise students’ engagement and knowledge acquisition. Recent trend encourages the use of 
radiology as context in anatomy lessons to stimulate meaningful learning. This study aimed to determine 
the impact of the use of radiological images in gross anatomy supplementary e-learning course on 
students’ comprehension, engagement and cognitive load. Two types of supplementary e-learning 
courses, i) using radiological images and ii) using non-radiological images were developed based on E-
learning Engagement Design (ELED) framework. Randomised controlled trial involving 82 first-year 
medical students was conducted to compare the impact of these two e-learning courses. Students’ 
comprehension was measured using pre-e-learning and post-e-learning assessments, the engagement 
level was measured using Burch Student Engagement Survey and the cognitive load was measured 
using the Cognitive Load Scale. In addition, open feedback from the students was collected to explore 
their experience in using the e-learning courses. The results revealed no significant difference in 
students’ comprehension, engagement and cognitive level between the two types of e-learning. Both 
types of e-learning managed to significantly improve the students’ assessment scores. Nonetheless, the 
use of radiological images elevated students’ perception in the value of learning, cognitive engagement 
and emotional engagement. This study showed that students benefitted from a well-designed e-learning 
course although the use of radiological images could not be proven to have an advantage in anatomy 
online learning.  

Keywords: Anatomy education, E-learning, Radiological images, COVID-19. 

1 INTRODUCTION 
Following the fourth industrial revolution — hallmarked by the evolution in artificial intelligence, robotics, 
augmented reality and virtual reality — e-learning has become an indispensable tool in higher education 
[1]. In anatomy education specifically, e-learning has been routinely used to either supplement face-to-
face teaching through flipped classroom design or form a component of blended learning allowing 
educators to deliver supplementary teaching and learning materials beyond contact hours [2], [3].Prior 
to the coronavirus disease 2019 (COVID-19) outbreak, it was undesirable and seemed impossible to 
completely replace the traditional anatomy teaching methods with e-learning due to the necessary 
kinaesthetic experience of organs in learning anatomy [4]–[7]. However, the COVID-19 pandemic 
caused total lockdown in many countries to contain the viral transmission [8]–[10]. In response to the 
lockdown order, all educational institutions including medical schools were forced to shut down 
immediately resulting in a major global education crisis [7], [8], [11], [12]. Therefore, anatomy educators 
were forced to conduct  their teaching and learning activities via online platform despite its limitations as 
this is the only viable medium that allows students to access the content remotely [7], [8], [10]. 

However, anatomy is renowned to be perceived as a challenging subject by medical students [13], [14]. 
Despite being content-heavy, the subject requires learners to have a good visuospatial ability to fully 
understand anatomical structures and their relationship, and eventually apply this knowledge during 
their clinical practice [14]–[16]. The lack of kinaesthetic experience in online learning hampers students 
motivation and interest in learning anatomy, and consequently, they practice rote learning without fully 
understanding the information [17]. Unfortunately, this learning practice does not lead to long-term 
retention causing failure to recall the anatomy knowledge to be applied during their clinical practice [17], 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5487



 

 

[18]. To ensure that the COVID-19 crisis does not affect the efficiency of anatomy education, anatomy 
educators need to design engaging e-learning material that can capture students’ focus. This could be 
achieved by adapting pedagogical principles into the e-learning design and understanding various ways 
to sustain students engagement [10].  

In addition, multiple studies have highlighted the value of contextualised anatomy learning as students 
perceived that it will be more effective [17], [19]–[21]. Nowadays, with the advancement of radiological 
imaging technology, medical schools have started to incorporate radiology education into their scope of 
teaching in order to fulfil the competency requirement of future medical graduates. Various studies have 
shown positive outcomes of the integration of radiological imaging alongside lectures, cadaveric 
dissection, and case-based scenarios in pre-clinical years [21]–[25]. Nonetheless, there are also a 
substantial amount of publications that emphasize on the inadequate integration or radiology in 
undergraduate medical education [26]–[29].Therefore, this study aims to create a supplementary 
anatomy e-learning that utilises radiological images as clinical context, to support students’ anatomy 
learning during and beyond COVID-19 pandemic. We also investigated its impact on students’ 
comprehension, engagement and cognitive load, and explored the students’ experience of using the e-
learning.  

2 METHODOLOGY 

2.1 Study design, study subjects and e-learning tool 
A randomised controlled trial was conducted on 82 preclinical medical students of Universiti Sains 
Malaysia (USM). However, a total of 24 (29.27%) students withdrew themselves at various points of the 
study, therefore only 58 participants completed all the intervention. Two types of supplementary e-
learning courses on “Anatomy of the Thigh” topic were created on the OpenLearning platform by using 
the principles of E-learning Engagement Design (ELED) framework [30]. Radiological images were used 
in the intervention e-learning, whereas non-radiological diagrams were used in the control e-learning. 
The radiological images were carefully selected from the archive of  Hospital Universiti Malaysia (HUSM) 
to ensure that they do not impose high cognitive load to the students. Both e-learning courses contains 
four learning modules. Each module has a short video presenting the learning material, a set of formative 
question and a written summary of the learning material. However, in the intervention e-learning, a 
prerequisite module precedes the four learning modules to provide  basic radiological knowledge to the 
novice medical students. A quiz consisted of nine multiple-true-false questions was included at the end 
of both e-learning courses to allow students to assess their own learning.  

2.2 Group allocation  
The consenting participants were divided into two groups: intervention group and control group. This 
was achieved by stratified random allocation method, whereby gender and age factors were controlled 
in the stratification process. Gender imbalance in the groups may skew the study results as male 
students are known to have better visuospatial ability, which is a necessary skill in learning anatomy 
[30]–[32]. In terms of age, students who are over 21 years old tend to have better academic performance 
and resilience in learning difficult material [33]. However, the age of all volunteers was homogeneous 
as they were less than 21 years old at the time of recruitment and intervention.  

2.3 Research Tools  
Students’ comprehension was measured using online pre-e-learning and post-e-learning assessment 
scores. The assessments were created based on the learning outcomes and contents of the e-learning. 
The assessments comprised three sets of vetted objective structured practical examination (OSPE) 
questions.  

Burch Engagement Survey for Students (BESS) [34] was adapted in this study to measure the students’ 
cognitive, physical and emotional engagement whilst completing the e-learning using the five-point Likert 
scale. On top of that, Cognitive Load Scale (CLS) [35] was used to measure the students’ cognitive load,  
namely intrinsic load, extraneous load and self-perceived learning using a rating scale ranging from 0 to 
10  [35]. Both BESS and CLS can be accessed online, and students were required to complete these 
questionnaires immediately after completing all the modules in the e-learning. 
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2.4 Intervention Procedures and Data Collection  
To ensure that all participants had comparable baseline knowledge, all participants needed to attend a 
lecture and a practical session on the “Anatomy of the Thigh” topic that were scheduled in their academic 
timetable.  One day after the practical session, which was Day 1 of intervention, they completed the 
online pre-e-learning assessment, which was conducted synchronously using a videoconference 
platform with remote proctoring. On Day 2, all participants were given access to the e-learning course, 
according to their groups – the intervention group accessed the intervention e-learning, whereas the 
control group accessed the control e-learning. Both groups were given 72 hours to complete the e-
learning, and the participants could do so either in a single session or multiple login sessions. Once the 
participants had completed the e-learning, they were instructed to complete the BESS and CLS 
immediately. Finally, on Day 5, the participants completed the online post-e-learning assessment, which 
was conducted in the same manner as the pre-e-learning assessment. At the end of the assessment, 
the participants were also requested to submit an online open feedback form regarding their experience 
of using the e-learning. 

2.5 Data analysis 
Quantitative data analysis was performed using the Statistical Package for the Social Sciences (SPSS) 
software version 26. The data were checked for data entry error and missing values, explored and 
cleaned. Independent t-test was used to analyse the difference in the assessment scores, engagement 
scores and cognitive load scores between the intervention and control groups. Paired t-test was used 
to analyse the change in the assessment scores within each study groups. Before analysing the data, 
the assumptions for each statistical test were checked. The level of significance was set at 0.05 with 
confidence interval of 95%. Additionally, to determine the size of the impact of intervention e-learning 
on the outcome variables, Cohen effect size was calculated using Effect Size Calculator for T-test 
available on Social Science Statistic website [36]. Repeated measure ANOVA was also conducted to 
investigate the interaction effect between the types of e-learning and the timepoint of assessment.  

In addition, thematic analysis was performed to identify the common themes in the participants’ open 
feedback. The essence of their responses was extracted to form open coding, which were then grouped 
together to form an axial coding. Sequentially, similar axial codings were deduced into a selective coding  
which is considered as a common theme. The frequency of occurrence for these themes were 
calculated. 

3 RESULTS 

3.1 Students’ comprehension 
The analysis revealed no significant difference in the pre-e-learning and post-e-learning assessment 
scores between the intervention and control groups, indicating comparable baseline knowledge and 
knowledge acquisition of the participants in both groups respectively. Additionally, the analysis revealed 
that the intervention e-learning had minimal effect on students’ comprehension as indicated by the small 
Cohen size effect (Table 1). 

Table 1. Comparison of the pre-e-learning and post-e-learning assessment scores 
 between control and intervention groups 

Assessment 
Mean score (SD) 95% 

Confidence 
Interval 

t-statistics 
(df) p-value Cohen effect 

size (d) Control (n=28) Intervention (n=30) 

Pre-e-learning 45.952 (18.521) 50.888 (19.933) (-15.077, 5.206) -0.975 (56) 0.334 0.257 

Post-e-learning 72.857 (11.862) 77.587 (12.276) (-11.087, 1.628) -1.490 (56) 0.142 0.392 
Independent t-test applied. Significance level was set at 0.05. SD = standard deviation; df = degree of freedom. Cohen’s effect 
size was calculated using Effect Size Calculator for T-test [36]. Cohen effect size thresholds: Small=0.20; medium=0.50, 
large= 0.8, very large=1.13 [37]. 

However, analysis of the change in the assessment scores from pre-e-learning to post-e-learning time 
points within each group showed significant improvement. Furthermore, the effect of the supplementary 
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e-learning on students’ comprehension was significant, regardless of the type of e-learning, as 
evidenced by very large Cohen effect sizes in both groups (Table 2).  

Table 2. Comparison of mean assessment scores within the study groups 

Groups (n) Assessment Mean (SD) 95% Confidence 
Interval 

t-statistics 
(df) p-value 

Cohen 
effect size 

(d) 

Control 
(n=28) 

Pre-e-learning 45.952 (18.521) 
(-32.643 -21.167) -9.620 (27) <0.001 1.753 

Post-e-learning 72.857 (11.862) 

Intervention 
(n=30) 

Pre-e-learning 50.888 (19.933) 
(-32.806 -20.592) -8.942 (29) <0.001 1.613 

Post-e-learning 77.587 (12.276) 

Paired t-test applied. Significance level was set at 0.05. SD = standard deviation; df = degree of freedom. 
Cohen’s effect size was calculated using online Effect Size Calculator for T-test [36]. Cohen effect size 
thresholds: Small=0.20; medium=0.50, large= 0.8, very large=1.13 [37]. 

In this study, the interaction effect between the timepoint of assessment and the type of e-learning could 
not be proven. Partial eta squared value was less than 0.001, which means that the variance was not 
due to the interaction effect between these two variables. The results are summarised in Table 3 and 
represented by the non-intercepting line graph in Figure 1.  

Table 3. Comparison of mean post-e-learning assessment scores within- 
between the study groups across different time points 

Groups 
(n) Time interval Adjusted mean 

(SE) 95% CI F(df) p-value 

Control (n= 28) 
Pre-e-learning 45.952 (3.641) (38.659, 53.246) 

0.003 (1) 0.960 
Post-e-learning 72.587 (2.283) (68.285, 77.430) 

Intervention  
(n= 30) 

Pre-e-learning 50.888 (3.517) (43.842 57.934) 

Post-e-learning 77.587 (2.205) (73.169 82.004) 
*Repeated measure ANOVA within group analysis was applied followed by pairwise comparison with confidence interval 
adjustment. Assumptions were checked: 1) Normality of residual was fulfilled, 2) Homogeneity of variances was fulfilled, 3) 
Mauchly’s test has no value as there were only two repeated measure levels; Within-Between group difference. Partial eta 
squared <0.001; AD = Adjusted mean; SE = Standard error; CI = Confidence interval. 

 
Figure 1. Interaction between the timepoint of assessment and the type of e-learning 
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3.2 Students’ engagement 
This study revealed no significant differences in students’ cognitive, physical and emotional engagement 
between the intervention and control groups. The mean scores for all three engagement domains were 
above four for both groups, suggesting that students were engaged with the e-learning regardless of the 
types. Besides that, the small Cohen effect size for all engagement domains confirmed that the use of 
radiological images in the supplementary e-learning only has a small impact on students’ engagement 
compared to non-radiological images. Nonetheless, it was noteworthy to highlight that the intervention 
e-learning gave the highest impact on emotional engagement (Table 4).  

Table 4. Comparison of students’ cognitive, physical and emotional engagement  
between control and intervention groups  

Engagement 
Mean (SD) 

t-stat (df) p-value 95% Confidence 
interval 

Cohen effect 
size (d) Control (n=28) Intervention (n=30) 

Cognitive 4.519 (0.474) 4.676 (0.386) -1.393 (56) 0.169 (-0.384, 0.069) 0.363 

Physical  4.257 (0.523) 4.382 (0.636) -0.814 (56) 0.419 (-0.433, 0.183) 0.215 

Emotional  4.604 (0.430) 4.785 (0.292) -1.882 (56) 0.065 (-0.372, 0.012) 0.492 

Independent t-test applied. Significance level was set at 0.05. SD = standard deviation; df = degree of 
freedom. Cohen’s effect size was calculated using online Effect Size Calculator for T-test [36]. Cohen 
effect size thresholds: Small=0.20; medium=0.50, large= 0.8, very large=1.13 [37]. 

3.3 Students’ cognitive load  
The analysis revealed that there were no significant differences in the three components of students’ 
cognitive load between the two groups. Accordingly, the small Cohen effect sizes reflect that the use of 
radiological images in the intervention e-learning did not impose significant change in students’ cognitive 
load compared to the use of non-radiological images (Table 5).  

Table 5. Comparison of intrinsic load, extraneous load and self-perceived learning  
between control and intervention groups  

Cognitive load 
Mean (SD) t-statistics 

(df) 
p-

value 
95% 

Confidence 
Interval 

Cohen 
effect size 

(d) Control (n=28) Intervention (n=30) 

Intrinsic load 4.444 (2.209) 4.989 (2.877) -0.805 (56) 0.424 (-1.901, 0.812) 0.212 

Extraneous load 1.095 (0.681) 1.150 (0.248) -0.823 (56) 0.414 (-0.187, 0.078) 0.107 

Self-perceived learning 9.120 (1.102) 9.306 (0.722) -0.768 (56) 0.446 (-0.673, 0.300) 0.200 

Independent t-test applied. Significance level was set at 0.05. SD = standard deviation; df = degree of 
freedom. Cohen’s effect size was calculated using online Effect Size Calculator for T-test [36]. Cohen 
effect size thresholds: Small=0.20; medium=0.50, large= 0.8, very large=1.13 [37]. 

3.4 Students’ perception on the e-learning  
The thematic analysis on the open feedback resulted in the emergence of six main themes (Figure 2). 
A higher number of participants in the intervention group thought that the e-learning has increased their 
perceived value of learning as well as fostered their emotional and cognitive engagement.  
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Figure 2. Frequency of occurrence of each main theme according to groups. 

4 CONCLUSIONS 

4.1 Discussions 
In general, this study revealed that the use of radiological image as clinical context in anatomy 
supplementary e-learning did not significantly affect students’ comprehension, engagement, and 
cognitive load. However, qualitative data analysis showed positive students’ perception in terms of the 
value of learning anatomy, cognitive engagement, and emotional engagement, when radiological 
images were incorporated in the e-learning as clinical context.  

Although we hypothesized better knowledge acquisition in the intervention group compared to the 
control group, as clinical context has been proven to improve students’ academic performance [42-44], 
the result of this study was otherwise different. This result is aligned with findings by Bergman et al. [38] 
who discovered minimal knowledge acquisition of preclinical year students when clinical context was 
used in their study. In this study, we postulated that the participants were unfamiliar with radiological 
images as they were only four months into their first-year programme. Therefore, instead of processing 
the anatomy information, participants could have invested more cognitive effort to process the view and 
orientation of radiological images and relate them to anatomical structures. 

Nevertheless, this study has shown that supplementary e-learning in learning anatomy, regardless of 
the use of radiological images, had remarkably enhanced students’ anatomy comprehension. The 
supplementary e-learning provided a guided revision outside of contact hours allowing for repeated 
exposure to the topic in a longer period of time [6], [39]. Moreover, a well-designed e-learning can create 
a better environment to enhance learning as it is more interactive, more interesting than textbook and 
allows for personalisation of content to suit learning outcomes [40]. E-learning also allows for learner-
controlled learning, which is an advantage that is known to be able to avoid cognitive overload among 
students [41].  

Regarding students’ engagement, multiple studies have stated that students perceived learning 
anatomy in clinical context as fun, interesting and motivating [17], [42]–[44]. All these positive feelings 
lead to emotional engagement, which then foster physical and cognitive engagement. However, in this 
study, the utilisation of radiological images as clinical context was not superior compared to non-
radiological images in fostering students’ engagement. We extrapolated that this result was caused by 
the use of the ELED framework in both types of e-learning. We also employed other strategies to 
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maintain students’ engagement namely using short videos (i.e less than 6 minutes) [45], [46], inclusion 
of automatic-graded formative assessment in every modules [47] and providing prompt feedback [48].  

This study also revealed that the use of radiological images in anatomy learning did not influence 
students’ cognitive load significantly compared to the non-radiological images. The intrinsic load mean 
score of the intervention group were within ‘neutral’ range and similar to the control group (Table 5). We 
postulated that this phenomenon was because of the radiological images used in the intervention e-
learning were carefully selected and did not demand overwhelming use of students’ working memory to 
the point that they prevented effective learning. This finding is consistent with the study conducted by 
Jamniczky et al. [49] whereby the students in their study perceived that the additional cognitive load 
imposed by using ultrasound in gross anatomy learning was only modest. In addition, the students had 
acquired prior knowledge on the “Anatomy of Thigh” from the prerequisite lecture and practical session 
before accessing the e-learning. Therefore, while completing the e-learning students could dedicate 
their working memory to process the basic of radiological image and how to associate it with the learnt 
anatomy information. Additionally, the extraneous load mean score in the intervention group was within 
the ‘low’ range and did not differ significantly from the control group (Table 5). This could be attributed 
to the ability for students to control their learning pace as the e-learning course was segmented into four 
modules and could be completed in multiple login sessions. Segmenting is known to reduce extraneous 
load particularly in novice learners [41], improves retention and performance [50], and expand learning 
time [50]. Besides, the learning material in the e-learning was presented in both visual (i.e radiological 
image with labels) and auditory form (i.e. narration), resulting in the modality effect [32], [51]. Therefore, 
cognitive overload could be prevented as the learning task was distributed between visual and auditory 
processors [52]. Cognitive load theory stated that optimum intrinsic load combined with minimum 
extraneous load will result in high self-perceived learning [53]. The result of this study conformed to this 
theory whereby despite the lack of previous exposure to radiological image, the novice students still 
managed to have high self-perceived learning (Table 5) due to the low intrinsic and extraneous load 
score. 

Qualitatively, radiological image use in the e-learning had increased their perceived value of learning 
anatomy as it made the students aware of how anatomy knowledge will be applied in their future clinical 
practice. The concept of teaching anatomy in clinical context has been globally promoted as one of the 
effective ways to improve anatomy knowledge amongst medical students and graduates [17], [18], [54]. 
Furthermore, the use of radiological image, particularly CT scan images, helped the students to imagine 
the anatomical structures in 3D better. This finding is similar to a study that utilised CT scan images in 
an offline self-directed learning module [21]. Therefore, with improved 3D visualisation, students become 
more cognitively engaged in anatomy learning. Students also perceived that the use of radiological 
image fostered emotional engagement. We postulated that the introduction to another method of 
learning anatomy (i.e. using radiological image) and putting the anatomy information into context 
promoted students’ interest and motivation as mentioned in previous studies [17], [42]–[44].  

4.2 Limitations 
There were several limitations in this study. First, this was a single-centred study, with participant cohort 
limited to first-year medical students. Therefore, the generalisability of the result was limited. Secondly, 
the sample size was small with high dropout rate. Although the minimum sample size was achieved, it 
was still considered small, hence may not represent all variation in the population [55] and increased 
the chance of Type 2 error [56]. Hence, it would be beneficial to conduct the study in multiple centres 
and to include the second-year medical student cohort. Third, there were several subtopics that were 
unable to be taught using radiological images such as the fascia and the blood supply to the thigh, in 
view of the difficulty to view these structures even when using the best relevant radiological modality 
[57]. To overcome this issue, educators can use schematic diagram coupled with the radiological images 
for easier interpretation. Fourth, this study was also confined to one anatomy topic. Consequently, the 
results may not apply to other topics as they differ in perceived difficulty and complexity [58]. Replicating 
this study using several anatomy topics in longitudinal manner would increase the generalisability of the 
results.  

4.3 Conclusion 
In conclusion, despite the insignificant quantitative results, this study presented cogent arguments of 
beneficial incorporation of radiological images in anatomy e-learning as it was found to have positive 
impact of students’ perception of the value of learning, cognitive engagement and emotional 
engagement. It is noteworthy to highlight that students were optimistic towards this method of learning 
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anatomy, despite being novice. These findings emphasised the potential of a well-designed e-learning 
instruction in improving anatomy knowledge comprehension.  
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HOW INCOMING FRESHMEN DEALT WITH SUDDEN 
TECHNOLOGICAL CHANGES DURING THE PANDEMIC IN 

QUANTITATIVE SUBJECTS? 

P. Gamarra Gamarra, R. Ruiz de la Hermosa González-Carrato 
Cunef Universidad (SPAIN)  

Abstract  
2020 will be remembered as the year where a viral pandemic (covid-19) generated high uncertainty in 
the educational community. In a complicated context, the Spanish university system is forced to make 
determinations in record time to minimise the impact of the pandemic on almost one and a half million 
Spanish students. Among other measures, new multimedia resources, online assessments and 
telematics relationships between professors and students are created or intensified to ensure the quality 
of teaching in a non-attendance scenario. 

The work presented below introduces different comparisons taken at different time horizons: before, 
during and after the pandemic. The main objective is to analyse the adaptation and behaviour of 
incoming freshmen and their ability to face the different settings mentioned above, as well as to monitor 
their progress. The case study focuses on subjects of a certain complexity, subjects where the student 
requires, a priori, high attendance and continued support from the university professors. 

The case study also analyses relevant issues such as student involvement with multimedia tools and 
resources, their skills to put up with partial and final online quizzes in face-to-face, non-face-to-face and 
blended learning modes. Ultimately, this paper also wants to answer questions as: Has the educational 
community really been prepared for the technological change? Have the current tools been sufficient 
and functional according to its objective? And finally, does the model work for all types of subjects or 
does it need more reinforcement with quantitative subjects? 

Keywords: pandemic, multimedia resources, quantitative methods, quality in university education, 
adaptability.  

1 INTRODUCTION  
CUNEF is a private university in Madrid with recognized prestige in the field of finance, law and business 
administration. All the teaching activity carried out by this institution took place on campus in person 
from 1973 until the moment in which the state of alarm was decreed in the country because of the 
pandemic. In this University, incoming freshmen of Grade in Business Administration and Management 
must study subjects related to mathematics (Calculus and Algebra) during the two quarters of the first 
year: Calculus in the first quarter, period from September to January and Algebra during the months of 
February to May. At the end of each period they have a final exam on the corresponding part. 

Regarding the evaluation system of both mathematics subjects, it is very focus on the personal work 
done by the student during the course. 40% of the final evaluation corresponds to what is called 
“continuous assessment“ based on midterms of different topics of the subject and the realization of some 
practices with mathematical software. The remaining 60% in the ordinary call corresponds to a final 
exam with practical and theoretical questions of all the subject studied. Students who do not pass the 
subject during the academic year, have a last chance through a final exam to recover the subject. This 
exam has a weight of 60% of the evaluation, corresponding to the remaining 40% to the results obtained 
by the student throughout the academic year, this is the last-chance examination. If the grade obtained 
in this way does not exceed 5 out of 10, the student fails the subject and will have new opportunities in 
the next academic year. Until March 2020, all teaching and evaluation activities were carried out by the 
teacher and students in the classroom. No activity, not even departmental meetings or tutorials with the 
students, was organized virtually, 
Spain was one of the countries most seriously affected by COVID 19. On March 14, 2020, the government 
decreed the lockdown of the entire country, all people had to remain at their homes. It was a great 
challenge for many sectors in the country that had to continue with their economic activity keeping both 
their employees and their customers at home. Two days earlier, on March 12,educational centers 
throughout Spain had been closed and on March 10, the Community of Madrid had been the first region 
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to decree the closure of centers from kindergarten to universities, although schools and secondary 
education institutes had to continue with their teaching activity without being able to have teachers and 
students in the classrooms. 1,200,000 students and 100,000 teachers (https://www.comunidad.madrid/) 
would stop sharing space, the challenge was served to finish programs in a year that would remain in the 
memory of the entire educational community. 

Faced with this situation, CUNEF establishes a plan to continue with the classes to all our students. On 
the afternoon of March 11, the Information Systems and Technology (IS&T) Department brought 
together all teachers to provide training and practical guidelines to be able to contact our students from 
the first moment we have to provide the teaching activity from our homes. An initial plan was established 
which would be launched from the day following the suspension of face-to-face classes. The researchers 
in the area know well that technology can facilitate our day-to-day lives and in times of crisis, the 
university environment had to make use of all the tools that were at our disposal to overcome the 
challenge that was presented in front of us. Business Mathematics and all theoretical type subjects were 
carried out through distance learning in CUNEF since March 16 (quite soon after the lockdown). Under 
the pressure of social limits on social distancing for the COVID-19, university students and teachers had 
to cope more efficiently with new technologies on a daily basis and for educational practices involving 
multiple and complex digital variety of abilities (Kamarianos, Adamopoulou, Lambropoulos, & Stamelos, 
2020). 

According to (Fatoni et al., 2020), e-learning offered the convenience, flexibility and ability to access 
classes remotely. As technology and benefits of distance-learning advance, students can now engage 
more actively with professors or other students using tools such as video conferencing, social media 
and discussion forums. For this reason, after the lockdown, CUNEF has come back to face-to-face 
classes, maintaining social distance of safety across campus and wearing mask while we are in the 
classroom,  but teachers and administration staff can keep using all the technological tools that we 
worked with to manage the academic life and to stay in contact with students during the lockdown. 

This study will discuss the effect of the COVID-19 pandemic on the learning process at university and 
the influence on results of the new system of on-line assessment. This research carried out a 
comparative study between evaluations obtained by students in the first course of Business 
Mathematics before, during and after the pandemic in CUNEF, a private university in Spain.   

2 METHODOLOGY 
While online learning is not a recent topic, with roots tracing back to the late 1990s (Lieber et al., 1997), it 
has recently flourished with the emergence of the novel coronavirus disease in addition to modern 
technological advances (Keegan, 2004; Reynolds et al.,2002). In this respect, distance learning is not only 
a potential prospect for planning by higher education, but moreover a current reality and priority (Ismaili, 
2021). Previous researchers have concluded that distance learning presents both possibilities and 
obstacles for educational institutions (Mehrotra, Hollister, & McGahey, 2001) and several studies have 
concentrated on distance learning’s impact and its importance. Many of these investigations have not 
identified conclusive differences in learning performance and quality when compared: physical classroom-
based learning and distance education students (Ismaili, 2021). This result is corroborated by researchers 
when they compared students who were provided the same course material via a standard classroom and 
an electronic course management program. They did not assess any difference between the three 
environments in overall student satisfaction (Holt, Young, Keetch, Larsen, & Mollner, 2015). 

For an average of 200 freshmen in the subject of Business Mathematics, results obtained by students 
in their partial and final assessments were considered in three periods of time: 

1 Pre-pandemic: During the second semester (January to June) for the academic course 18-19. 
Here, Business Mathematics subject was developed face-to-face. Continuous assessment and 
final exam were carried out at university, in the classrooms. No online activities were done in this 
period.  

2 Pandemic: For the second semester of the academic course 19-20. At time of confinement due 
to the pandemic, both partial and final exams and other assessments were develoed through 
online exams and quizzes using proctoring tools to dissuade students from carrying out illegal 
activities during the exams.  

3 Post-pandemic: During the second semester of the course 20-21. In this period, the continuous 
assessment consists on online quizzes carried out in the classroom, but due to restrictions in the 
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social distance and capacity of the classrooms by the high number of coronavirus cases, the final 
exam was realized from home using proctoring tools. 

For each of the courses analyzed, the classification is made between those students who are studying 
the subject in English and those who choose to do it in Spanish, being able to draw more specific 
conclusions 

Results obtained in all the tasks, quizzes and exams by the students enrolled in the subject in each of 
the three academic periods, were exported to an Excel file from which relationships were applied to 
obtain the results shown in the following sections. 

3 RESULTS 
Once the grades of all the activities of the continuous assessment (it represents 40% of the grade) and 
the final exam (60% of the grade) from the  200 students enrolled in the subject of Business Mathematics 
in the three academics periods have been collected, the analysis of the average grades, percentages 
of students who failed and distribution of grades among students who passed the subject was made for 
the continuous assessment, the ordinary final evaluation , and in the last-chance evaluation. 

3.1 Average Grades  
40% of the overall grade in Business Mathematics is focused on the work done by the student in different 
activities and tasks proposed during the course. Table 1 shows the average results out of 10 obtained 
by the students, who make up the sample, in the three academic periods that are analyzed here: pre-
pandemic (18-19), pandemic (19-20) y post-pandemic (20-21). The results are broken down by the 
language in which the assignment is taught. 

Table 1. Average grade in Continuous Assessment (out of 10). 

 Pre-pandemic (18/19)  Pandemic (19/20) Post-pandemic (20/21) 
English-Teaching 5.2 5.55 5.2 

Spanish-Teaching 4.95 4.5 5.25 

Total 5.1 5.12 5.23 

The final grade in the ordinary call has two contributions: the continuous evaluation (40%) and the grade 
obtained in the final exam. Finally, students who did not manage to pass the subject in this way, have 
an opportunity, within the same academic year, considering the grade obtained in their continuous 
evaluation during the course, they will be able to pass the subject, if together with 60% of the grade in 
the "last-chance" exam they exceed a 5 out of 10. Table 2 shows the average final grades obtained by 
the students in the ordinary call and in the extra call. 

Table 2. Average grade in Ordinary Call and Extra Call (out of 10). 

 Ordinary Call Extra Call 

 Pre-pandemic 
(18/19)  

Pandemic 
(19/20) 

Post-pandemic 
(20/21) 

Pre-pandemic 
(18/19) 

Pandemic 
(19/20) 

Post-pandemic 
(20/21) 

English-Teaching 4.26 6.49 4.95 4.03 5.01 3.93 

Spanish-Teaching 4.50 5.48 5.01 3.47 4.49 3.50 

Total 4.38 5.92 4.46 3.73 4.66 3.69 

The average grades obtained by students during the pandemic are higher than those obtained by 
students who performed the same tasks and activities in person in the classroom for students enrolled 
before and after the pandemic.  
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3.2 Percentages of students who passed the subject 
If students obtain a final grade up or equal to 5 in any of the calls, the student is considered to have 
passed the subject. Table 3 shows the percentages of students who obtained a grade higher than or 
equal to 5 in both the ordinary and last-chance calls. Results for continuous evaluation are also shown. 

Table 3. % Students with grades higher than or equal 5. 

 %Students with Continuous 
Assessment >=5 

%Students with grade >=5 
in Ordinary Call 

%Students with grade >=5 in 
“last-chance” call 

 18-19 19-20 20-21 18-19 19-20 20-21 18-19 19-20 20-21 

English 55.93 62.16 50 38.14 74.77 45.71 16.95 14.41 17.14 

Spanish 51.35 33.33 57.69 46.85 62.37 59.23 17.12 9.68 7.69 

Total 53.71 49.02 55 41.48 69.12 54.50 17.03 12.25 11 

Again, it is shown that the students not only took advantage of all the tools that were put at their disposal 
to maintain their grades, but that they managed to overcome them, obtaining a higher percentage of 
students who passed the subject during the pandemic than before and after it. During the academic 
year 20-21, where face-to-face classes were maintained, complemented by the use of materials that 
had been developed to support distance-learning, they made the levels of students who passed the 
subject exceed the levels that were maintained before the pandemic, where only teaching was used 
within the classrooms. Fig. 1 captures the situation in the ordinary call for the three time periods 
regarding the number of students who obtained a grade greater than or equal to 5. Here, the good 
performance of students during the pandemic is again observed and how the effort of the professors 
and the performance of the IS&T Department of the university was used in distance-learning 

 
Figure 1. % Students who obtain a grade higher than or equal to 5 in Ordinary Call. 

3.3 Global Results 
When the results are analyzed as a whole, without the classification among the students who take the 
subject in English or Spanish, it is again evident that the best results are obtained by the students who 
take the subject during the period of the pandemic. In addition, the grades obtained by these students 
are higher than those obtained by students from previous or subsequent periods. Table 4 shows the 
distribution of grades of the total of students who studied Business Mathematics in the three time periods 
analyzed. Fig. 2 shows graphically, how the overall grades are higher for the students of the academic 
year 19-20, course in which the students were forced to maintain a hard confinement, but who knew 
how to take advantage of it to devote more time to the study and take advantage of all the tools and 
facilities that were offered to them, not being carried away by the sadness or anger of the situation that 
was being lived. 
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Table 4. Distribution of grades obtained by students 

 Less than 5 Between 5 to 6,9  Between 7 to 8,9 From 9 to 10 

Pre-pandemic (18-19) 41.47% 44.10% 12.33% 2.10% 

Pandemic (19-20) 18.63% 48.53% 25% 7.84% 

Post-Pandemic (20-21) 38% 50% 8.5% 3% 

The percentage of students with high grades, between 7 and 9, during the pandemic double that 
obtained by students in the pre-pandemic course, maintaining the same curriculum and students who 
obtained the highest grades, between 9 and 10, quadruple in percentage to those who did it in the 
previous year and are more than 2.5 times more than they did in the post-pandemic course.  

 
Figure 2. Grades obtained by students in the three periods. 

4 CONCLUSIONS 
According to their generational skills, the Spanish student at CUNEF University responded successfully 
and efficiently to the demands emerging from the limitations on social interaction because of pandemic 
restrictions (lockdown and following university closure). The university was prepared much before the 
lockdown. The digital technology and the digital skills were at our university, well developed and 
maintained by academic staff and a team of experts in IS&T Department and it was waiting to be used 
by all users being either academic, teachers, administration staff or students. 

The article shows that, on the whole, Business Mathematics students at CUNEF obtained favourable 
outcomes as results of the distance learning experience carried out by the subject teachers and that, 
the mathematical learning that took place through distance learning at CUNEF in Spain has achieved 
maximum outcomes according to the objectives set in the curriculum. Although adapting to the new 
teaching situation took time and effort to all members of the educational community, on the part of the 
teachers, we doubled the number of classes for a better understanding of the concepts by the students, 
the live-online classes were supported with videos of detailed explanations of the resolution of complex 
exercises,  Mathematics teachers intensified their availability scheduling for tutoring activities and 
elaborating extra documents that could support them in the classes to be able to make the explanations 
of complex algebraic concepts more effective. On the part of the technical support staff, they were 
collaborative at all times so as not to spare any effort in making the online exams as similar as possible 
to the face-to-face exams.  In view of the results obtained and analyzed in this study, the students made 
distance-earning their way of learning and in many cases exceeded their own marks when they used all 
the tools that were made available to them. 
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Our experience with the distance- learning has been so positive that we keep using the tools and 
methods designed for that exceptional pandemic situation to complement our teaching activity now that 
we have returned to the face-to-face classes. 
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MULTIMEDIA-BASED LEARNING AND THE DEVELOPMENT OF
PLURILINGUAL AND PLURICULTURAL COMPETENCE
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Trnava University in Trnava (SLOVAKIA)

Abstract

The aim of the present paper is to map the methodological premises for the use of multimedia tools in
learning English as a foreign or second language with a focus on the development of learners’
plurilungual and pluricultural competence. Understood as the ability to make use of a complex and
intertwined linguistic and cultural repertoire according to the requirements of the communicative
situation, plurilingual and pluricultural competence is seen as the overarching goal of language teaching
and learning. Multimedia-based learning, which simultaneously employs the visual and auditory channel
is believed to boost learners’ active engagement in the materials. This, in turn, paves the way towards
intensified involvement of the attitudinal dimension of intercultural competence, which is arguably more
challenging to monitor and foster, compared to the cognitive dimension. The paper includes an analysis
of learners’ performance in selected multimedia-based activities, implemented in the form of e-Learning
with undergraduate students of the Teacher Education programme. Specific area of interest in this
respect were the scope and depth of cognitive involvement with the multimedia materials, as well as the
peculiarities of possible affective engagement.

Keywords: Multimedia-based learning, plurilingual and pluricultural competence (PPC), English as a
foreign language (EFL), cognitive dimension, attitudinal dimension.
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Abstract 
Most current undergraduate curricula focus on outcomes and competencies. Universities are 
undergoing an unceasing transformation, not only digital but also regarding identity, effectiveness, and 
quality. Expressions such as "lowering higher education", "lowering the standards", "lowering the bar" 
or "grade inflation" are becoming increasingly frequent and somehow indicate a mission drift. The recent 
years are witnessing an ongoing disengagement by students from the educational experience and on 
the transformative possibilities of higher education. Incoming students access poorly prepared by 
secondary schools in both scientific knowledge and transmissive skills. Each time only a minority devote 
the time necessary to prepare for classes. Most unprepared students agree to make the minimum effort 
to complete their degree curricula. Yet some faculties tend to redesign their instruction itineraries, teach 
with students' low expectations, and award good grades for not brilliant works. Likewise, COVID-19 has 
foregrounded diverse disparities within academia. There is widespread concern about grade inflation in 
schools and universities, which foregrounds a decay in the standards of the higher education system. 
The historical role that grades played in rewarding ability and hard work is fading away, albeit competing 
continues to be a core criterion to rank outgoing students. However, diverse studies show a decay in 
the required knowledge and expected competencies to pass some subjects in engineering degrees. 

University rankings draw on synthetic indicators of achievements and capture information on 
evolutionary aspects such as adaptability to social and market demands, employability, as well as 
changes in both knowledge areas and degree offerings. Some rankings have become touchstones in 
quality debates and emerged as references to value university positions.  

In short, these rankings feature an outward projection of each university's allure or quality and 
complement the work of the national accreditation agencies. Despite these positive aspects, some 
institutions may attempt to align their actions toward improving the indicators figures rather than solving 
actual problems or enhancing their mission efficiency. Acting on indicators rather than on instruction, 
research, and innovation is a risk to avert. Another risk concerns establishing indicators related to either 
the research activity or reputation. 

University rankings build on sets of indicators that measure their performance and outcomes in terms of 
achievements in instruction, research, innovation, and technological development. General indicators 
respond to questions such as: how is the evolution of the position of a given university over time?, what 
about when comparing the same degree among universities?, is there heterogeneity among the degrees 
of the same university?, which are the most productive or efficient universities?, which universities 
produce more results?, is there any correspondence among the best-known rankings, namely the 
Shanghai Ranking, QS World University Rankings, CWUR (The Center for World University Rankings), 
and the National Rankings? 

This work aims to provide some insight and gather some broad reflections from the above quality 
indicators and rankings in engineering education. It includes some features that show a time evolution 
in diverse ratios and figures.  

This study suggests the necessity to take instructional actions to keep quality through the ongoing 
transformation of universities. In this regard, the need to shift to a learner-centered approach, focused 
on both active learning and formative assessment, emerges as a core issue to adapt instruction amidst 
the competing pressures. 

Keywords: higher education; sustainable career; University rankings; active learning; higher instruction 
quality; predatory publishing. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5505



 

 

1 BACKGROUND 

1.1 On the University Rankings 
The University of Oxford ranks the top for the sixth consecutive year in the latest list published by World 
University Rankings (WUR) 2022, issued by the Times Higher Education (THE), followed by California 
Institute of Technology (CalTech), Harvard University, Stanford University, and University of Cambridge, 
with US institutions occupying positions between six and ten. No Spanish university appears within the 
first 100 positions. The report also highlights that Universities that published high-impact medical 
research on Covid-19 have soared up the table, with 11 institutions from China reaping the most rewards 
and thus closing gaps with US universities [1]. The methodology breakdown comprises 13 synthetic 
indicators grouped into five pillars or areas of criteria, in accordance with their missions: teaching quality 
(30% weight), research (30% weight and encompasses volume, income and reputation), number of 
citations (30% weight), internationalization of their personnel (staff, students and research) and 
knowledge transfer to the enterprise network (industry outcome, with only 2.5% weight). Harvard 
University tops the teaching pillar; the University of Oxford leads the research pillar whereas Macau 
University of Science and Technology tops the international pillar. 

The Teaching Quality indicators and their respective weights are Reputation survey: 15%; Staff-to-
student ratio: 4.5%; Doctorate-to-bachelor’s ratio: 2.25%; Doctorates-awarded-to-academic-staff ratio: 
6%. Institutional income: 2.25%. 

The Research indicators (volume, income and reputation) comprise Reputation survey: 18%. Research 
income: 6%. Research productivity: 6%. The amount of citations (30% weight) captures the average 
number of citations of a university’s published works, based on data supplied by Elsevier’s Scopus 
Database. 

The THE Young University Rankings list the world’s best universities younger than 50 years old. The 
list builds on the same 13 indicators as the THE WUR use but adjusting the weights, thus reducing the 
weight given to Reputation. The Nanyang Technological University of Singapur tops the ranking, 
followed by the PSL Research University Paris. No US university is among the top 25 positions. 

The QS (Quacquarelli Symonds) Rankings handle three frameworks for classifying universities 
worldwide in partnership with Elsevier: the QS World University rankings (QSWUR), the overall Global 
Ranking by Subject, and the Regional Ranking. The top five universities listed in the QS World University 
Rankings 2022 are MIT (USA), University of Oxford (UK), Stanford University (USA), University of 
Cambridge (UK), and Harvard University (USA). Universities from the USA and UK and one Swiss 
university rank in the top ten places. Some Asian universities from Singapore and China rank between 
the 11th and 20th places [2]. The QS ranking assesses each institution according to six key metrics: 
Academic Reputation (40% weight), Employer Reputation (10%), Faculty/Student Ratio (20%), Citations 
per faculty (20%), International Faculty Ratio (5%), International Student Ratio (5%). The Academic 
Reputation results from a survey conducted across 130,000 respondent experts from the higher 
education (HE) space. The Faculty/Student index assumes that measuring teacher/student ratios is the 
most effective proxy metric for teaching quality [2]. The source used for extracting the number of citations 
per faculty is Elsevier’s Scopus database and draws on a five-year window. 

The QS Graduate Employability Rankings 2022, partnered by Elsevier, offers feedback from over 75,000 
worldwide employers resulting in a list of the best higher education institutions from the professional 
career standpoint. MIT, Stanford University, The University of California Los Angeles (UCLA), and the 
University of Sydney top the first five positions of the list. The first Spanish universities rank in places 
84 and 87, respectively [3]. The methodology builds on the importance of graduating with the skills and 
qualities required by modern employers for the contemporary workplace and compares university 
performance per graduate employability outcomes and prospects. This ranking spots how universities 
prepare graduate students for full-time employment, connect them with employers, and ensure they 
develop the necessary skills and knowledge for the fierce competition for graduate roles worldwide. Five 
indicators comprise the set to elaborate the list: Employer reputation (30% weight), Alumni outcomes 
(25% weight), Partnerships with Employers per Faculty (25%), Employer/Student Connections (10%), 
and Graduate employment rate (10%) [4]. 

The Center for World University Rankings (CWUR) lays out a global rank of universities by accounting 
for the quality education, the employability of alumni, the prestige of their faculty and the research quality. 
CWUR neither conduct surveys nor use data provided by universities. Instead, the CWUR ranking is 
synthetic since the information related to universities yields a composite index based on a set of 
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indicators, leading to a unique global score used to Rank institutions. The top five universities are 
Harvard, MIT, Stanford, Cambridge University and Oxford University. Only one Asian university (from 
Japan) appears within the first 20 places, whereas the first European one (France) ranks in the position 
21 [5]. CWUR handles seven indicators grouped into four areas: Instruction Quality (25% weight), 
Alumni Employment (25%), Quality of Faculty (10%), and Research Performance, whose breakdown 
comprises the total number of research papers (10%), the number of published papers appearing on 
top-tier journals (10%), the number of papers appearing on highly influential journals (10%) and the 
number of highly cited papers (10%) [6]. 

The report U-Ranking 2021 handles synthetic indicators to rank the Spanish University System (48 
public and 24 private institutions) concerning the activities of instruction, research, and innovation. The 
report offers ranking tables for each activity alone and the whole set. Two presentation formats are 
available: the first lists the results by considering the size effect of universities to make them comparable 
with each other. The second mode ranks universities concerning their total outcome figures per the three 
main missions of the Spanish University: training, research, and innovation [7]. 

The 2021 Academic Ranking of World Universities (ARWU, issued by Shanghai Ranking Consultancy), 
also known as the Shanghai Ranking, presents the world's top 1000 research universities annually. 
Harvard University, Stanford University, University of Cambridge, MIT, and the University of California 
at Berkeley top the first five positions. The first Asian universities rank at positions 24 (University of 
Tokyo) and 28 (Tsinghua University, China) [8]. ARWU uses six objective indicators grouped into four 
criteria to rank world universities, as shown in Table 1. 

Table 1. Criteria and indicators used by the Shanghai Ranking (ARWU)  

Criteria Indicator Code Weight 

Quality of Education Alumni of an institution winning Nobel Prizes and 
Fields Medals Alumni 10% 

Quality of Faculty 

Staff  of an institution  winning Nobel Prizes and 
Fields Medals Award 20% 

Highly Cited Researchers selected by Clarivate  
Analytics HiCi 20% 

Research Output 

Papers  (only “Article” type) published in Nature  
and Science between 2016  and 2020* N&S 20% 

Papers indexed in Science Citation Index-
Expanded and Social Science Citation Index PUB 20% 

Per Capita Performance Per capita academic performance of an institution PCP 10% 
*For institutions specialized in humanities and social sciences such as London School of Economics, N&S is not considered, 
and the weight of N&S is relocated to other indicators. 
Source: https://www.shanghairanking.com/methodology/arwu/2021. 

ARWU defines alumni as those who obtain bachelor's, master's or doctoral degrees from the institution. 
The total number of alumni of an institution winning Nobel Prizes and Fields Medals accounts for the 
learning quality. The N&S index registers the total number of papers (only “Article” type) indexed in 
Science Citation Index-Expanded and Social Science Citation Index in 2020. 

The “Per Capita Performance” (PCP) score stems from the weighted scores of the previous five 
indicators divided by the number of full-time equivalent academic staff.  

Some of the renowned international and European rankings are: 

• THE World Universities Rankings (THEWUR) [1]; 
• QS Ranking of the World’s Best Universities [2]. 

• ARWU, Academic ranking of world universities (Shanghai Ranking) [8] 
• Leiden Ranking: provides information exclusively about the research done at over 1200 major 

universities worldwide [9]. 

• Performance rankings of scientific papers for world universities, issued by the National Taiwan 
University (NTU Ranking) [10]. 
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• U-Map classification: grants a European classification of higher education institutions. The study 
covers only institutions that offer at least one program accredited or recognized by a nationally 
recognized accreditation authority or by a government body [11]. 

• Global Universities Ranking: institutions are assessed per their teaching environment, research 
environment, research influence (citations), industry income, and international outlook [12]. 

• CHE German University Ranking: shows rankings for German universities [13]. 
• CYD Ranking: shows a ranking of the Spanish HE institutions  displays a comparative 

assessment concerning instruction, research, knowledge transfer, international outlook, 
contribution to regional development and job placement [14]:. 

Nonetheless, the three most valued are QSWUR, ARWU and THEWUR. These three rankings apply a 
similar methodology, which in short involves synthetic indicators yielding a composite index to highlight 
the competitiveness of international research universities. 

This work aims to gather some widespread reflections from the above quality indicators and rankings in 
engineering education.  

1.2 On instruction quality and standards shift 
The two dominant business models of higher education, i.e., the traditional non-profit and the for-profit 
online model, are undergoing a continuous change, somewhat an upheaval. Private universities are 
following largely a mass production pathway of online courses whereas traditional non-profit universities 
continue developing models of combined online and attended classes, both for rather high prices. 
However, this upheaval has led many to call for a new business model for higher education to reduce 
costs, partly by expanding services through online learning [15]. Besides, the current business models 
do not meet the needs of stakeholders: enrollments have sloped down since one decade ago [16, 17]; 
moreover, universities breathe an increasing pressure to reduce registration costs. No wonder the 
number of calls after the 2020 global pandemic to reduce (or even cancel) tuition fees, which has raised 
a significant debate among students and faculty. Some 85 universities ranked in good positions within 
the QS World University Ranking 2020 have reacted by changing their tuition fees [18, 19].  

The HE system may be bursting a financial bubble since the related literature shows such a fear due to 
financial problems [20-22]. Moreover, other media use the expression “lowering the bar” to mention a 
decay in instruction quality standards [23- 26], sometimes accompanied by grade inflation, which 
foregrounds a decay in the standards of the HE system [27-33]. 

2 DISCUSSION 
University rankings aim to quantify somehow the higher education performance, mostly measuring 
research, collect and provide information for decision making. In short, these rankings feature an 
outward projection of each institution's allure or quality and complement the work of the national 
accreditation agencies. Some rankings have become touchstones in quality debates and references to 
value university positions. University administrators increasingly use rankings as a prestige vehicle to 
improve their reputations, attract the best students, to pinpoint alumni pride and to recruit better faculty 
members [34, 35]. 

University rankings give a summary snapshot of the various quality features in a handy way to facilitate 
evaluation and comparison among institutions.  Those build on synthetic indicators of achievement, 
which capture information on diverse academic fields such as adaptability to social and market 
demands, employability as well as changes in knowledge areas and degree offerings. Nevertheless, the 
construction of the university rankings involves many subjective choices, indexes, and ratios, with a 
latent university archetype behind each one [36]. 

Despite these positive aspects, some institutions may attempt to align their actions toward improving 
the indicators figures rather than solving actual problems or enhancing their mission efficiency. Acting 
on indicators rather than on instruction, research, and innovation is a risk to avert. Given that the 
institutions themselves control and handle many of the measures underlying the rankings, these 
composite indicators are potentially open to manipulation and gaming [36]. Another risk concerns 
establishing indicators related to either the research activity or reputation [37].  

University rankings are artificial indexes drawn from sets of indicators that measure their performance 
and outcomes in terms of achievements in instruction, research, innovation, technological development, 
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knowledge and technology transfer, among others. General indicators respond broadly to questions 
such as: how is the evolution of the position of a given university over time, comparisons of the same 
degree among universities, heterogeneity among the degrees of the same university, the most 
productive or efficient universities, which universities produce more results in terms of scientific impact, 
employability, etc. Nevertheless, some other questions arise regarding the correspondence, if any, 
among the best-known rankings, namely the ARWU, QSWUR, CWUR, and the National Rankings. 

The design of HE curricula is driven by a variety of factors, such as the university business model, 
available resources, government policies, job market requirements, faculty ethos, and accreditation 
aims. Despite the standards and criteria to measure HE quality, there is increasing concern about 
standards reduction by universities. These are witnessing a decrease in discipline-specific literacy, and 
subject requirements have lessened [23-33, 38, 39]. Some concerns in technological engineering 
modules are how to address such decay in communication competence achievements and how to 
improve functional writing skills [40-44] and productive skills such as spatial reasoning, critical thinking, 
or argument abilities [38, 41]. Higher education training is experiencing a disengagement between 
students and faculty in some countries. Incoming students access poorly prepared by secondary schools 
in both scientific knowledge and transmission skills. Students dedicate less and less time to study and 
agree to make the minimum effort across their curricula [45]. Many classes continue as passive lectures 
with few applications, thus limiting skill development and competence acquisition [46]. Some faculties 
tend to teach with students' low expectations and award good grades for grey works. Thus, grades may 
neither being rewarding ability and hard work nor reflecting learning outcomes [28-32].  

University autonomy allowed institutions to framework the balance between teaching and research 
functions, although the possibility that the increasing importance given to knowledge creation may have 
harmed education is never raised to debate [23]. Universities that value the professional careers of their 
graduates tend to produce successful alumni [3]. In this sense, composite indexes may overlook 
situations such as if faculty are overworked, highly stressed, or underpaid, of conversely are hard-
working, reasonably remunerated, and researchers and teachers boast high levels of job satisfaction 
[23, 35, 48-51]. 

Some works [52-56] discuss the method applied to measure the scientific impact through citation 
counting, which may have implied significant changes in rankings per a given parameter. Some abuses 
on unethical published works have been spotted and later corrected [57-59]. Furthermore, an increasing 
concern on the so-called “predatory publishing” has emerged in the last decade. Undoubtedly, this may 
have caused an upheaval, so that even some national accreditation institutions are considering setting 
up lists of suspicious publications and editorials [60-65].   

Likewise, no doubt the Nobel Prize and Fields Medal highlight the prestige of institutions. However, a 
deep insight sometimes raises surprises: for instance, a Nobel Prize in Literature awarded in the early 
20th century is still an asset in qualifying an Engineering School.  

Other works affirm that one of the core factors determining the position of universities in the WUR is the 
volume of the country's economy, the regulatory environment, and the connectivity level of universities 
facilitate that results yield a solid group of best-ranked university systems [36, 66]. 

The university contribution to society, sometimes named “the third mission” (TM) of HE, is another 
notable point to be properly considered in the composite indicators. It is a multidisciplinary and evolving 
phenomenon linked to the social and economic mission of Universities. Hence, it represents an ongoing 
challenge that prompts universities to review and redesign their policies and strategies [67]. Perhaps 
the synthetic indicators should account for this evolutionary aspect. 

The outbreak of COVID19 has severely affected the functioning and conception of higher education. 
COVID-19 has foregrounded diverse disparities within academia that deserve to gain insight into the 
changes that need to undertake. This new scenario suggests that HE institutions increase efficiency and 
quality of outcomes and diversify offerings. This may involve emphasizing online instruction, separating 
research from teaching, and differentiating faculty roles. Such a split would enable both economies of 
scale and the benefits of research-informed teaching. 

Lastly, student engagement in HE governance is one of the fundamental values of the European Higher 
Education Area (EHEA), and a core accomplishment in European higher education policy. To foment 
democratic values through HE, the definition of learning outcomes must emphasize the ethical 
dimension of education and reflect democratic and human rights principles [68]. Service-learning is a 
proper training strategy to implement such targets. Some democratic competences are: 1) valuing 
human dignity and human rights. 2)  Aperture to cultural diversity and other beliefs, worldviews and 
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practices. 3) Analytical, critical thinking and critical understanding skills. 4)  Listening and observing 
skills. 5) Focusing on the common good.  

All aspects implied by HE are amenable for quality assessment: degree offerings, curricula, teaching 
resources and methods, research actions, their outcomes, collaborative work, leadership, decision-
making structures and processes, policies, codes of behaviour, faculty and staff-student relationships, 
extracurricular activities, links with the society and economy. [68].  

3 CONCLUDING REMARKS 
Some points of interest that might require further debate in assessing quality and its impact on indicators 
are suggested: 

• To measure how long students spend studying across the years. 
• The need to shift to a learner-centered approach focused on both active learning and formative 

assessment relation between social interaction in courses and achievement. 

• To measure the implementations and outcomes of research-informed instruction. 

• Specific activities for high-achieving students. 
• Reducing education to the only purpose of getting a job diverts the education community and 

society from a core mission of HE. In alignment with the Reference Framework of Competences 
for Democratic Culture (RFCDC) – launched by the Council of Europe [69]– some indicators might 
assess university performance and achievements on four core purposes: 1) preparation for the 
job market; 2) preparation for the paths of life as active citizens in democratic societies; 3) 
personal development; 4) the development of a broad and advanced knowledge base. 

• To measure the implementation of democratic competencies and the ethical dimension of HE. 

• To value how the members of the academic community interact.  
• To value how universities support efforts for change or adaptability, for instance, concerning 

Educational innovation and Lifelong Learning. 

• To gaze at a likely tendency of ranking systems to promote questionable universities. 

This work suggests that HE institutions undertake actions to keep quality through the ongoing 
transformation of universities to adapt their missions amidst the competing pressures, interests, and 
social demands. 
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INFORMAL LANGUAGE LEARNING THROUGH INTERACTIVE 
SOCIAL MEDIA TOOLS: CURRENT TRENDS AND PRACTICES 

Xenia Liashuk 
Trnava University (SLOVAKIA) 

Abstract 
Informal learning is recognised as a more entertaining and less forced process compared to formal 
learning, which makes the former a useful pedagogical complement to the latter. The aim of the present 
paper is to identify current trends and formulate best practices regarding the design of learning materials 
for English as a foreign or second language as found on the Instagram social network. The research 
involves the analysis of selected Instagram profiles that are positioned as providing informal assistance 
for English learning, with the focus on the content of regular posts as well as topical highlights selected 
for permanent access by the account owner. A particular issue of interest includes the representation of 
different types of linguistic, sociolinguistic and pragmatic knowledge as well as individual aspects of 
communicative competence in the posts and stories. Attention is also paid to the evaluation of the 
strength and weaknesses of posts with different formats and topical orientation, based on user feedback 
in the commentary section 

Keywords: Informal learning, interactive tools, social media, Instagram, English as a foreign/second 
language (EFL/ESL). 

1 INTRODUCTION 
Instagram is a social media platform that is widely recognised as a modern Mobile-Assisted Language 
Learning (MALL) tool as it provides immense opportunities for Mobile-Assisted Language Use (MALU). 
Social networking in general is viewed as favouring the development of one’s foreign language 
proficiency. Godwin-Jones [1] has noted that social networks as a type of informal environment have 
been offering increasing opportunities for language learning as part of learners’ regular online presence 
and activity. In the scholar’s view, it is crucial for teachers to be able to evaluate the possibilities and 
limits of incorporating recent technological developments into classroom instruction. McCarroll and 
Curran [2] also observe that learners have already become confident and engaged users of social 
networking tools and other Web 2.0 technologies, while educators can take advantage of learners’ 
inherent engagement and enthusiasm for learning purposes. 

Kessler [3] has observed that digital environment offers valuable benefits regarding language learning 
as it provides an opportunity for both passive access to information and active engagement with it. In 
this perspective, social media can be approached as “potential corpora of authentic linguistic input” with 
a marked potential to create a collaborative environment, in which users can naturally initiate and sustain 
linguistic interaction for educational but also for broader communicative purposes. Some of the observed 
advantages of language practice opportunities offered by the social media are their authentic character, 
as well as their meaningfulness and creative diversity [3]. 

Aloraini [4] explored the potential of Instagram posts to elicit meaningful feedback from users depending 
on their linguistic focus. The study revealed that posts targeting vocabulary elicited more output from 
users than grammar posts, with the results being statistically significant. The research effort was based 
on a corpus of 15 English learning Instagram accounts that specifically targeted Saudi Arabian users 
with Arabic as their first language. 

In order to explore the effect of engagement with language-focused Instagram posts on users’ EFL 
learning Erarslan [5] conducted an experimental study, in which the experimental group of B2 Turkish 
university students majoring in ELT had to follow a custom-made Instagram account offering learning 
materials complementary to the regular course book content covered during formal instruction. The 
custom-made account also included reposts from major official language learning accounts. The 
treatment lasted for a period of ten weeks, during which Instagram users were exposed to posts targeting 
all relevant language areas to engage the four language skills. According to the results of the 
achievement post-test, the experimental group, exposed to Instagram-mediated learning content, 
obtained a higher mean score, which represents a statistically meaningful difference. 
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Garnier and Schmitt [6] have established that time that learner weekly spend social networking impacts 
learners’ knowledge of phrasal verbs, while the number of years studying English turned out not to be a 
predictor of knowledge. The scholars link these findings to the specifics of social media communication, 
which is believed to prompt the use of informal language, which turns social networking experience into 
an engaging learning opportunity. The authors also endorse the need for taking advantage of learners’ 
L2 engagement beyond the formal classroom environment for the purpose of fostering their mastery of 
phrasal verbs, which are confirmed to be one of the particularly challenging lexical features of the English 
language. Dagut and Laufer [7] explain the problematic character of phrasal verbs for learners by the 
fact that this linguistic phenomenon might not be present in their L1, which has been demonstrated to 
result in their avoidance and preference for one-word equivalents. Laufer [8] also points at the affinity of 
phrasal verbs to idioms since both can present a significant challenge to EFL learners due to the vague 
meaning that can be hard to interpret if an equivalent item is not present in L1. Hulstijn and Marchena 
[9] have demonstrated that phrasal verbs can also be avoided for semantic reasons, namely because 
of the impression of false equivalence between L2 phrasal verbs and their counterpart in languages the 
grammar of which recognises this lexicogrammatical phenomenon. The scholars also refer to the so-
called “play-it-safe strategy”, where lack of certainty in the correctness of the use of the given idiomatic 
phrasal verb prompts learners to opt for less ambiguous one-word verbs with a broader meaning. 

2 METHODOLOGY 
The purpose of the present study was to identify the specifics of the exposure of learners to EFL content 
via Instagram as a social media tool. The content analysis was performed on two Subcorpora that 
included posts from two accounts dedicated to learning English as a foreign language. The posts were 
extracted from the same time interval, namely the same month in the year 2020 and 2021. Subcorpus 
1 consisted of 75 posts taken from an account operated by a British owner, and Subcorpus 2 consisted 
of 66 posts taken from an account operated by a U.S. American owner. As can be seen in Table 1, the 
analysis of post effectiveness based on the median (MD) and mean values of the number of comments 
and likes per post validated the comparability of the two Subcorpora. 

Table 1. Overview of research subcorpora according to the number of comments and likes 

 Comments Likes 
 MD Mean S.D. CV MD Mean S.D. CV 

1 (UK) 149 431 612 142% 11,622 12,734 7,490 59% 

2 (USA) 210 342 497 145% 9,016 11,019 7,011 64% 

The posts in the research corpus were classified into two broad categories which were identified based on 
the main focus of each post. The group of language-focused posts concentrated on linguistic issues of 
various character, namely pronunciation, grammar, vocabulary, communicative microfunctions and 
register. The group of skill-focused posts were related to language activities that users were prompted to 
perform, including listening comprehension, reading comprehension and written production. The 
distribution of posts according to their EFL focus in Subcorpus 1 and Subcorpus 2 as well as in the research 
corpus in total is demonstrated in Fig.1 below. 
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Figure 1. Distribution of posts according to their EFL focus 

As far as the formatting of posts is concerned, posts in the form of a photo slightly outnumbered video 
posts. Each of these two format types can be further divided into two subcategories. Thus, photo posts 
can take the form of either a single photo or multiple photos that users can swipe through. Video posts 
can further be divided into videos with subtitles and in-persons, featuring presenters that appear in the 
video themselves or read the text in the background without being visible. The distribution of posts of 
various formats in Subcorpus 1 and Subcorpus 2 as well as in the research corpus in total is 
demonstrated in Fig.2 below. 

 
Figure 2. Distribution of posts according to their format 
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3 RESULTS 

3.1 Features of language-focused posts 

3.1.1 Pronunciation 
Posts targeting pronunciation are completely absent from Subcorpus 1, which reflects the meager interest 
of the respective EFL tutoring account in purposeful teaching of phonetic and prosodic issues. The 
preliminary overview of the content of the Instagram account used for the compilation of Subcorpus 1 
revealed that posts targeting phonetics are not altogether absent but are extremely scant, which explains 
lack thereof in the respective research subcorpus. Disinclination to explicitly target phonetic and prosodic 
features in posts can be motivated by a didactic premise of the acquisition and fostering of phonemic and 
prosodic proficiency through imitation learning as a result of being exposed to authentic audio input. It can 
also be linked to the expectation that learners’ phonetic proficiency has already been developed to a 
suitable level during formal instruction, in particular at the beginner and pre-intermediate level.  

The coverage of phonetic issues in Subcorpus 2 is focused on raising awareness of the specifics of 
American pronunciation and prosody, in particular in its informal variety, which the account creator labels 
as “real-life English”. The main phenomena covered under this premise include colloquial contractions 
and elision in quick informal speech. The second focus of interest among phonetic posts concerns 
challenging issues related to phonetics, namely IPA phonetic transcription as a separate issue of interest 
and various difference in pronunciation, both general (e.g., pronunciation of the before vowels and 
consonants, different phonemes associated with the same letter) and specific to American English as 
contrasted to British English. 

3.1.2 Grammar 
The majority of grammar-focused posts in both subcorpora include two broad group. The first group 
consists of posts summarising the basic rules and principles concerning a certain grammatical 
phenomenon, e.g., the use of gerund and infinitive after to, gradation of adjectives, question tags, 
prepositions of time, conditionals, etc. It should be noted that topics like these are also an obligatory 
part of formal instruction. Exposing learner to virtually the same material via Instagram posting might 
pursue the goal of facilitating their learning by providing an alternative source of knowledge, which is 
informal and hence less stressful and more engaging. The second group of grammar posts includes 
posts that target a specific demonstration of the use of a certain grammatical phenomenon. This can be 
transmitted to learners as an example of correct use as contrasted against the incorrect version, or can 
be presented as an opportunity for learners to chose the correct option of the two possible alternatives 
to create a grammatically correct structure or sentence. A third group of grammar-posts, which is not 
quite numerous but features in both subcorpora, are post providing alternatives to linking and 
introductory words.  

Formatting as text on a single photo is particularly common for grammar posts, but the use of multiple 
photos is also frequent. The latter format is reserved for the explanation of complex grammatical 
phenomena that can be broken down into several uses or aspects. 

3.1.3 Vocabulary and register 
In contrast to grammar posts that target a wide array of phenomena, lexical posts tend to centre on a 
limited range of vocabulary-related issue. Thus, out of 45 vocabulary posts, 11 have to do with idioms, 
10 provide synonyms, 9 are devoted to phrasal verbs and 6 concern homonyms, paronyms and other 
confusing words. In contrast to the above-mentioned categories, post targeting topic-specific vocabulary 
is relatively scarce. Vocabulary posts also exhibit an inclination towards presenting users with informal 
or slang equivalents to common lexical items. Taking into consideration the presence of a distinct share 
of posts that target register and in particular its informal side including slang, it can be concluded that 
Instagram presentation of vocabulary has a marked preference of teaching the informal variety of the 
language. This might be explained by informality being the distinctive feature of social media 
communication, but alternatively also by the desire of EFL account owners to entertain their followers 
and attract their attention by presenting them with authentic informal language issue that is rarely the 
object of formal learning.  
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3.1.4 Comunicative microfunctions 
Both corpora contained a comparable number of posts providing users with phrases used to perform a 
certain communicative function. The communicative functions of greeting and of expressing gratitude 
were found in both subcorpora. This could be linked to the fact that any real-world interaction naturally 
starts with a greeting, so learners are likely to be particularly interested in getting to know multiple ways 
to say hello, especially those perceived as novel or authentic as compared to the set of standard greeting 
phrases that are normally included into classic EFL course books. As far as the expression of gratitude 
is concerned, it can be said to be at the very foundation of interaction as a manifestation of positive 
politeness, which in turn can be taken for a precondition for successful communication. Most of the other 
communicative phrases detected in the research corpus can all be said to be related to basic speech 
acts performed daily, such as expressing agreement, rendering and accepting apologies, expressing 
gratitude, rejecting a proposition, complaining.  

Communicative phrases are most typically presented to learners as a list of alternative ways of 
expressing the target microfunction. The basic delivery form is the photo with text, which can have a 
more interactive variation in the form of a video in which the presenter reads the corresponding phrases 
out loud. 

3.2 Features of skill-focused posts 
Posts prompting learners to engage in a receptive or productive language activity represent 
approximately one quarter of the total number of posts in the corpus. The difference in the presence of 
posts targeting listening comprehension and reading comprehension in the two research subcorpora 
can be explained by format preferences of the respective account owner. A considerable share of 
listening comprehension posts from Subcorpus 1 also contain on-screen subtitles or captions, which 
can engage users’ reading comprehension skills. Relative scantness of posts that prompt readers to 
react to the given incentive, typically in the form of a question of a quote, can be related to the fact that 
every post on Instagram has a commentary option, which means that users can react freely without 
being explicitly encouraged to do so. This can be said to alleviate the pressure of the need to answer 
when asked, which is part of formal classroom instructions. Apart from that, language-focused posts 
also quite often contain incentives for users to react to them, which is in line with interactive character 
being an indispensable feature of social media communication. Although production-focused posts in 
the form of a question tend to elicit an above-average number of comments, they turn out to present a 
limited learning opportunity. The limitation has to do with the inclinations of users to answer with one 
word while readiness to write a detailed response seems to be related to the relevance or emotional 
appeal of the topic and learners’ level of productive proficiency. 

3.3 User response to post of different type and focus 
In Subcorpus 1, the ten posts with the lowest number of commentaries (23 to 64) and some of the lowest 
numbers of likes (mean 3,660; S.D. 543; CV 14.8%) included seven video posts focused on listening 
comprehension. The remaining two posts focused on reading-comprehension were also created in the 
form of a video containing the onscreen running text but with the soundbite substituted by background 
music. Ranked by the number of likes (mean 3,562; S.D. 419; CV 11.8%), the corpus provided similar 
outcomes: the ten posts with the lowest number of likes include the two reading-comprehension posts 
mentioned above, with the rest being the posts focused on listening-comprehension. In this regard it 
could be pointed out that the video format has started to be used quite actively in regular classroom 
instructions as all major coursebook series have been appended with a DVD to diversify the learning 
material. Due to that, learners’ attention is captivated by video coverages of a certain event or issue less 
readily than by videos imitating direct communication with the tutor who administers the given account. 
This assumption might underlie the minimum number of purely listening-comprehension posts in 
Subcorpus 2. 

In Subcorpus 1, the ten posts with the highest number of comments (941 to 2,616) and the number of 
likes slightly above the corpus average (mean 16,579; S.D. 3,253; CV 19.6%) contained five posts 
dedicated to grammatical issues, coupled with another two posts tackling phrasal verbs, which have a 
close affinity to the layer of grammar by the very nature of the given phenomenon. In the ranking 
according to the number of likes, grammar posts occupy the first two places; however, the top ten (mean 
26,283; S.D. 4,970; CV 18.9%) is divided evenly between grammatical, lexical and lexicogrammatical 
posts, each represented by three examples. All of the most commented-upon posts and the 
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overwhelming majority of the most liked posts have the format of a photo, with only single photos 
represented in the first case and multiple photos dominating in the second case. 

Subcorpus 2 does not demonstrate a similarly regular pattern. A relatively consistent pattern emerges 
at the top of the likes ranking, where all five posts with the highest number of likes (mean 31,378; S.D. 
8,865; COV 28.3%) are in-person videos devoted to pronunciation (N=3) and informal lexical and 
grammatical items (N=2). The same posts targeting informal lexical and grammatical items also tail the 
top ten of the most commented upon posts (mean 1114; S.D. 972; COV 87%). The rest of this ranking 
segment is evenly divided between the posts focused on pronunciation and those focused on reading 
comprehension. These posts also share a similar content-related feature, which is the presence of the 
element of fun or challenge, such as a joke or a riddle. The high number of likes can in this case be also 
explained by the fact that nearly all the posts include a direct address prompting readers to react, either 
by answering the question posed or by tagging their friends. 

4 CONCLUSIONS 
The results of the content analysis of the selected Instagram accounts dedicated to English language 
learning indicate that this format of informal learning is suitable for targeting all areas of language as 
well as learners’ receptive skills and skills of written production. Even though the specific content and 
formatting of posts is conditioned by the preferences and teaching philosophy of the account creator, 
some common features are also detectable. Among these features is the tendency towards exposing 
users to the informal variety of English and providing explicit incentives for learners to use language to 
react to the content. Two of the most frequent types of posts include posts targeting grammatical and 
lexical issues. The difference between these two groups of posts is the scope of phenomena they cover. 
More specifically, grammar posts concentrate on a wide variety of issues that are also part of formal 
instruction, while vocabulary posts tend to be centred on a limited number of issue (idioms, phrasal 
verbs, synonyms) and to provide material that goes beyond the assumed content of regular course 
books. Heightened attention paid to the informal mode of expression that can be traced among 
Instagram posts can also have an undermining influence on learners’ overall language proficiency due 
to the fact that a significant share of post does not specify that a given item is informal and is not normally 
used in a written text. It can be concluded that Instagram represents an effective platform that creates 
an informal, stress-free environment, which helps to engage learners in English language learning. At 
the same time, it could be said to work as the starting point for a more in-depth immersion into language 
via other resources (podcast, YouTube, website) produced by the same account owner, as links to them 
are frequently included into post description and the highlight section of the respective Instagram 
account. 
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Revilla, A. Mesanza-Moraza, M. Gastón-Escudero, A. García-Adeva, J. Ortiz de 

Villalba  
Faculty of Engineering of Vitoria-Gasteiz, UPV/EHU (SPAIN) 

Abstract 
Nowadays the time that people spend inside buildings is increasing. This is especially true in 
professional activities, since the number of outdoor jobs decreases when compared with the office jobs. 
The worldwide pandemic caused by SARS-CoV-2 has concerned the population about the importance 
of ensuring adequate ventilation of the rooms in order to prevent the spread of the virus. In this scenario, 
it is crucial to monitor and guarantee the quality of indoors environmental conditions, since they have 
an important negative impact in human health. In addition, monitoring the indoor environmental quality 
(IEQ) may help to introduce sustainability in buildings. Also, monitoring information allows taking further 
actions aimed at reducing the energetic consume of the buildings while keeping an adequate comfort 
for the occupants, which results in improving the productivity in work offices.  

For this aim, an IoT (Internet of Things)-based distributed wireless monitoring system was developed 
and deployed at the Faculty premises. Faculty students were involved in its design so that they are 
involved in real and close projects aimed at achieving the Sustainable Development Goals (SDGs). 
Thus, they can see that sustainability aimed projects may constitute a target for their future professional 
activity. The designed system is able to cope with a broad number of sensors and devices and can cover 
the Faculty in its totality. The designed wireless monitoring system may be deployed in other University 
buildings, since there is an increasing need of developing software architectures of this type.  

The monitoring system designed on this paper is scalable and easily configurable. The wireless 
monitoring system measures diverse variables including temperature, humidity, eCO2 (equivalent CO2) 
and VOC (Volatile Organic Compounds). It is based on low-cost open-source hardware like Raspberry 
Pi and Arduino boards. Communications are implemented by means of standard technologies such as 
WIFI, MQTT (Message Queuing Telemetry Transport) protocol, which runs over TCP/IP and works by 
publishing/subscribing to different topics. Nodes are powered with rechargeable batteries, so a low 
battery consume is important.  

A desktop application that permits an easy use and configuration of the system and result analysis was 
also designed. The application was deployed at the Faculty of Engineering of Vitoria-Gasteiz, in the 
University of the Basque Country (UPV/EHU). Sensor nodes were distributed in different classes and 
laboratories. Real measurements were taken during some lectures and exams. The obtained results are 
analysed at the end of the paper. This project was part of the Campus Bizia Lab program, which 
promotes the implantation of Sustainable Development Goals at UPV/EHU. 

Keywords: Indoor Environmental Quality (IEQ), Indoor Air Quality (IAQ), Internet of Things (IoT), MQTT, 
WIFI, VLAN, Sustainable Development Goals (SDG), wireless monitoring system, Wireless Sensor 
Network (WSN). 

1 INTRODUCTION 
The Campus Bizia Lab (CBL) program emerged from the participation of the University of the Basque 
Country (UPV/EHU) in the “Erasmus University Educators for Sustainable Development” project, 
between 2013-2016. This program is aimed at introducing Sustainable Development Goals at the 
University through the collaboration among staff and students.  

The Faculty of Engineering Vitoria-Gasteiz, belonging to UPV/EHU, participates in the CBL program 
since 2019 by trying to optimize the energy consumption used by the heating system used at the faculty. 
It was built in 1959, and even having been remodelled in 1997, it continues showing significant thermal 
deficiencies depending on the area being analysed. 
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For this aim, one of the projects that have been carried out is the development of a wireless IEQ 
monitoring system, which collects information aimed at improving the comfort of the building users while 
reducing the energetic consume. For that purpose, temperature, humidity, eCO2 and VOC variables are 
monitored around the faculty. This work contributes to different SDGs as defined by the UN Agenda 
2030: (3) Good health and wellbeing, (11) Sustainable cities and communities and (12) Responsible 
consumption and production.   

A very flexible, scalable and remotely configurable monitoring system was designed that can be used 
in buildings of different sizes, this way, the IEQ monitoring system could be implanted in more faculties, 
improving the overall sustainability of the University. The proposed system could also be deployed in 
different areas like office buildings or private homes to improve sustainability. Buildings consume 
nowadays 40% of global energy [1]. Therefore, there is a need for taking action in order to make 
buildings more sustainable and energetically efficient. Besides, a good IEQ monitoring system is very 
important for the comfort of the building users, their productivity and health. Deficient IEQ conditions in 
buildings where people spend frequently prolonged time periods produces a negative impact over their 
health. A polluted IAQ has been placed by the EPA (Environmental Protection Agency) among the 5 
highest public risks [2][2] and can cause pneumonia, lung obstructions, lung cancer, or breathing 
problems [3]. Moreover, at the actual pandemic situation a good IAQ and frequent ventilation are very 
important to prevent the spread of the SARS-CoV-2 virus, which is mostly spread by the air. The 
proposed monitoring system is aimed at solving these issues. 

The presented prototype is based on low-cost devices and open-source hardware and software. 
Namely, battery powered Arduino MKR WIFI 1010 boards were used at the sensor nodes and a 
Raspberry Pi 3B+ was used for the central node to collects the data from each node. A PCB (Printed 
Circuit Board) was designed to connect the selected sensors to the Arduino boards. The proprietary 
network infrastructure of the UPV/EHU was used, since the corporative WiFi allows reaching almost 
every corner of the building. In order to separate the traffic originated by the monitoring system from the 
mainstream network traffic a VLAN (Virtual Local Area Network) was used. At the application layer 
MQTT protocol was used. This is one of the most popular protocols used at IoT systems due to its 
simplicity.  

The layout of the article is as follows. Section 2 summarizes related work. Section 3 describes in detail 
the design of the prototype. Section 4 presents some measurements taken while in the validation 
process at the Faculty of Engineering of Vitoria-Gasteiz. Finally, some conclusions are drawn, and the 
reference articles are mentioned after the acknowledgements section.   

2 RELATED WORK 
Sustainability is an increasingly interesting research field. There is much to do in order to make the 
actual world more sustainable. One field where a huge improvement is possible are buildings. This 
involves two different aspects: energy-efficiency of the building and human wellbeing.  IEQ 
measurements are essential for knowing the environmental values of the building at every moment and 
acting with regard to these values. Much recent work can be found in this direction. For example, a 
wireless sensor network for controlling the air conditioning system is proposed in [4]. By monitoring IEQ 
parameters of every room, a room-individualized control of the heating system can be achieved, instead 
of a centralized control and this way much energy can be saved while improving the environmental 
conditions. More human-wellbeing-oriented monitoring systems are also very common, both for 
buildings, like a public library [5], or even outsides, at city streets [6].  

IEQ is based on four pillars: air quality, thermal comfort, visual comfort and acoustic comfort and many 
variables affect each of them. For air quality, the most measured parameters through the published 
studies are CO2, CO, PM10, PM2.5 and VOC [3][3]. For thermal comfort temperature, relative humidity 
and air currents are the most common parameters, but clothing and physical activity have also great 
impact. For visual comfort, luminosity or light intensity are normally measured and for acoustic comfort 
the noise [7][7]. 

The appropriate range of values of the parameters affecting IEQ have been classified by different 
standards like ASHRAE 55 and ISO 7730. Table 1 shows the accepted values for the parameters that 
apply to this project. 
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Table 1: Accepted range of values for IEQ parameters 

Variable Appropriate values Standard 

CO2 Less than 1000 ppm ASHRAE 

VOC Less than 250 ppb RESET 

Temperature (1.2m) Between 23.3 and 27.8 ºC ASHRAE 55 

Relative humidity Less than 65 % ASHRAE 

Technological advances are making IoT systems much affordable, thanks to low-cost devices and free 
open-source software. Much recent studies are based on this type of technology [8][9], which could 
enable big-scale monitoring systems.  

Regarding to communication technologies, the most common ones between wireless monitoring 
systems are Bluetooth Low Energy (BLE) [10][11], ZigBee [5][8] and WiFi [12][13]. However, BLE and 
ZigBee require the use of gateways and additional hardware, becoming this way WiFi a very good option 
for buildings which already count with WiFi infrastructure. 

At the application layer there are also many options, but the most used protocols for IoT systems are 
MQTT (Message Queuing Telemetry Transport) [13][14] and CoAP (Constrained Application Protocol) 
[15][16]. CoAP is lighter than MQTT as consequence of using UDP instead of TCP, but in terms of 
reliability MQTT is above CoAP [8]. MQTT is one of the most expanded M2M protocols due to its 
simplicity. 

3 DESIGN OF THE PROTOTYPE 

3.1 Overview 
A wireless, distributed, scalable and remote configurable IEQ monitoring system has been designed. 
These characteristics provide a great flexibility to the system, enabling the implementation of the system 
in buildings of different sizes and different nature. 

The general architecture of the IEQ monitoring system can be seen on Figure 1. The monitoring system 
is composed by a central node and several distributed nodes. The central node works as coordinator, 
configurating each node, sending the measuring order and recollecting and analysing the received data. 
The distributed nodes (smart sensors) are composed by the measuring sensors and a microcontroller 
for pre-processing the measured data and sending it to the central node. Both the number of distributed 
nodes and the number of sensors of each node are scalable. Moreover, each node can contain different 
types of sensors. 

Communications are done by WiFi using MQTT protocol, which works over TCP/IP by publish/subscribe 
method and is very common in IoT applications and monitoring systems. 

 
Figure 1. General architecture of the system 
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3.2 Central node 
The central node consists of a single board computer, which is a Raspberry Pi 3B+ with a 32 GB SD 
card to which Raspberry Pi OS (previously Raspbian) was installed. All the programming was done with 
Python language.  

The configuration of the nodes is stored at a text file at the central node and each time a new node 
connects to the system, the central node sends to that node its correspondent configuration. This way 
there is no need of reprogramming the nodes for changing their configuration. 

The central node works also as a clock for synchronized measurements. The measuring period is 
defined at the central node and when the time for a new measurement arrives, it sends a message to 
every distributed node ordering them to measure. Then, the measured data is stored at text files in the 
central node, for its later analysis.  

3.3 Smart sensors 
Smart sensors or distributed nodes are composed by a microcontroller unit and the sensors for 
measuring the selected parameters. The selected microcontroller is the Arduino MKR WIFI 1010 field, 
which permits WiFi connection. The selected sensors can be seen on Table 2: 

Table 2. List of sensors. 

Sensor Parameter A/D Producer 

TMP37 Temperature Analog Analog Devices 

LM74 Temperature Digital Texas Instruments 

SHT85 Temperature and humidity Digital Sensirion 

CCS811 eCO2 and VOC Digital AMS 

A printed circuit board that containes the mentioned sensors has been designed and produced (see 
Figure 2). 

 
Figure 2: Designed PCB 

Smart sensors are powered with external batteries for their easy moving and the possibility of locating 
them anywhere with no need of plugs. As consequence, the power consumption becomes very 
important. Smart sensors are asleep between measurements and this way the batteries last longer. 

3.4 Communications 
Wireless communications are held by WiFi, so the system can be implanted in any building with WiFi 
connection. The Faculty of Engineering of Vitoria-Gasteiz already counts with a corporative WiFi that is 
accessible at any point of the building. Therefore, nodes can be anywhere located for measuring at the 
most interesting points. For separating the traffic of the IEQ monitoring system from the mainstream 
traffic a VLAN was used. This apports privacy to the system and minimizes the possible interferences.  
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Communications follow MQTT (Message Queuing Telemetry Transport) protocol, which runs under 
TCP/IP and works by publishing/subscribing to different topics. With IP direction the different devices 
are identified along the net and TCP ensures that the message arrives correctly and in the order that it 
was sent. The communications pyramid can be seen in Figure 3. 

MQTT makes it easy to interchange messages with many devices. The messages are published to the 
MQTT broker under a topic and all the devices subscribed to this topic will receive the message. The 
sender doesn’t need to know the direction of every receiver, only the one of the MQTT broker. Moreover, 
there is the possibility of subscribing to an entire topic or only to a subtopic.  

 
Figure 3: Communications pyramid (TCP/IP model) 

3.5 Desktop application 
A desktop application has been created in order to ease the usage of the monitoring system. It is a 
simple application programmed with Python programming language and it has three different tabs. One 
for configurating the system, another one for measuring and the last one for analysing the received data.   

 
Figure 4: Desktop application 

3.6 Configuration 
The monitoring system is configured in a centralised way. From the concentrator, the number of nodes 
of the system, the number of sensors of each node, their type, and the pin they are connected to can 
be defined, without needing to reprogram each node. The measuring period is also defined at the 
concentrator. The configuration can be done at the desktop app and it is saved in a text file. Each time 
a new node connects, the concentrator looks on this text file for its configuration and it sends it to the 
correspondent node. 
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This makes it much easier to change the configuration of the system and permits its scalability. 
Therefore, it is easier to use it in different surroundings.  

3.7 Alarms 
The designed monitoring system includes an alarm notification system. When the concentrator doesn’t 
receive measurements from a sensor, an alarm raises. The alarm message contains the information of 
which is the node and the concrete sensor that failed and the date and time when it happened. All the 
historical alarm messages are saved in a text file and can be also seen in the desktop app. Thanks to 
this, failures can be rapidly detected and solved. 

4 IMPLEMENTATION AT UPV/EHU (EIVG) 
The system has been implanted at the school of engineering of Vitoria-Gasteiz in the University of the 
Basque Country.  In Figure 5 a possible distribution of the system around the school is shown.  

 
Figure 5: Potential distribution of the IEQ monitoring system at the  

Faculty of Engineering of Vitoria-Gasteiz (UPV/EHU) 

Trials at different locations, with different distributions, different number of nodes, different configurations 
and different sample periods were done during classes, exams and breaks, where the IEQ monitoring 
system worked properly. As an example, measurements taken during an exam are shown on Figure 6. 
The nodes were located at different points of the classroom and the effect of windows, door, presence 
of humans or electronic devices was seen. Sometimes the connection is lost due to a low WiFi signal 
but it is rapidly reconnected.   

 
a) Temperature measurements; 

 
b) Relative humidity measurements;) 
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c) eCO2 measurements; 

 
d) TVOC measurements 

Figure 6:  

5 CONCLUSIONS 
An IEQ monitoring system based on low-cost emerging technologies is proposed on this paper. The 
objective of this monitoring system is to detect discomfort situations in buildings for addressing future 
actions in order to improve the efficiency of the heating system and the health condition of the building 
users. Good environmental conditions have been proven to increase the productivity, while bad air 
quality can cause health problems. Moreover, in the actual COVID19 pandemic situation, indoor air 
quality has become very important for avoiding the spread of the virus. Therefore, monitoring several 
variables like temperature, relative humidity, eCO2 and TVOC could be very interesting for taking these 
issues under control. 

This solution was initially developed as an academic solution in the classroom, aimed at students could 
learn how to design IoT systems that solve the sustainability needs of their environment [17]. The 
prototype was deployed at the Faculty of Engineering of Vitoria-Gasteiz (UPV/EHU) to improve its 
sustainability. Several tests for proving the performance of the monitoring system were done achieving 
positive results. The system is able of successfully monitoring environmental parameters in different 
points of the faculty during prolonged time periods.  

The characteristics of the system provide a huge flexibility and configurability, making possible to use 
the system in different types of buildings. Actually, the system can be deployed in corporative buildings 
with existing WiFi infrastructure.   
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Abstract 
Teaching-learning methodologies must be adapted to the target students. Traditional teaching based 
on masterclasses has proven not to be efficient for new generations of students. The evolution of the 
pedagogical approach has shifted towards a more participatory class and active learning. 

Among them, challenge-based learning stands out, which manages to train the student by placing him 
in a real situation and facing a problem that needs a solution, taking him to the experience of identifying, 
analyzing, and designing a solution to the problem. 

The application of this multidisciplinary methodology for learning decision-making is really interesting 
since it manages to develop technical skills in students as well as transversal skills in a fun and 
challenging way. 

In this article, we present an activity carried out by university students to learn the concept of GRAFCET 
facing the programming of a car wash. In it we present the bases of its development, the methodology 
used and the results obtained from the point of view of the student's perception. It is observed how the 
students value this activity very positively and how the academic results improve. 

Keywords: GRAFCET, CBL, programming, automation. 

1 INTRODUCTION  
GRAFCET [1] is a language specification used for the representation of sequence function graphs 
(SFC). The term GRAFCET comes from the French GRAphe Fonctionnel de Commande Etape 
Transition, a functional control chart with transitions and steps. This definition, taken from the EN 60848 
standard, fails to describe the relevance of GRAFCET within automation. 

The GRAFCET is a way of expressing in a graphical and structured way the functional sequences that 
we are developing, and it allows in a simple way to reflect the workflow that is had in mind. It allows 
representing through a series of states - called stages - and signals or maneuvers - called transitions - 
a sequential workflow in time in an efficient way. The GRAFCET allows you to analyze and design the 
evolution of a system, and to know the effects that will occur before a specific cause. 

Their learning, however, is not easy for the students. The use of new learning methods is an effective 
alternative for this purpose. Traditional methodology does not allow students to see concepts clearly. 
The challenge-based learning methodology (CBL) [2] is an alternative that we have explored and that 
has provided very good results. CBL is a pedagogical approach that introduces a real problem situation 
in which the student is actively involved and related to their environment. Unlike Project-based and 
problem-based activities [3], which focus on directing to solve a problem, in CBL students have a 
challenge, and they must pose the problems and solve them. 

In previous works we have presented experiential activities to solve similar problems, and the results 
were satisfactory [4]–[7]. However, the fact that the CBL introduces new cognitive elements, such as 
the interpretation of knowledge, its construction and interest [8] made us evolve towards this teaching 
method. 

In this article we want to show the work done with the students to learn GRAFCET based on CBL. This 
work was carried out with levels of professional training of different degrees, with students between 16 
and 25 years old in our teaching institute. 

Section 2 shows the methodology carried out for the development of the activity. Section 3 summarizes 
the results obtained and the last section discusses the results and the conclusions reached. 
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2 METHODOLOGY 
Some of the papers presented provided the basis for the problem statement [3], [9]. One of the new 
contributions of the CBL is that students work both from the definition of the problem and the solution 
they will develop to solve it [10]. However, the students to whom the activity was directed had a great 
variability of age and maturity. The groups belonging to the middle grades were between 16 and 18 
years old, while those of the upper grade were between 18 and 25 years old. Finally, the decision was 
made to share the same challenge but valuing the activity differently according to the group, giving more 
technical focus to the older age groups. 

2.1 Resources 
In order to carry out the challenge, a car wash simulator has been prepared. This resource imitates all 
the actions present in a normal carwash, reproducing the movements and signals that are produced. 
Figure 1 shows some images of the created resource. The presence of the bridge displacer motor can 
be observed as well as the simulation of the cleaning rollers. By means of lighting, the entry of soap and 
other elements is simulated. 

  
Figure 1. Carwash simulator built to be programmed. 

The process control is carried out by a Siemens S7-200 or a Siemens S7-1215 PLC, depending on the 
level of training. This is because the level of maturity allows setting a more sophisticated challenge than 
another, and the hardware requirements are different. The learning of GRAFCET applied in each case 
is not the same. 

To be able to program the PLCs, the software MicroWin 4.0 and TIA Portal v17. To overcome learning 
these programs, the software is programmed using the LADDER contact language or, failing that, KOP. 

2.2 The challenge 
To carry out the planning of the challenge and the learning in particular, the indications provided by [2], 
[11]. The development of this learning must be based on an established framework that answers a 
fundamental question. 

Figure 2 shows the framework established for this project. The figure has tried to reflect two different 
parts of the learning process. The first, close to the computer screen, the process is marked and guided, 
the student is conditioned to the previous decisions made by the teacher or facilitator of the process. In 
the second part, under a portfolio, the student puts into motion its full potential by carrying out the 
necessary actions and being evaluated for it. Students validate their process [12] and the publication of 
the results can serve as a basis for other students, as well as their perception of their learning. 
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Figure 2. CBL Framework (adapted from [13]). 

The activity was designed according to the following premises: 

The Big Idea 
Wash a car. A customer, a wash 

The Essential Question  
How does my client want his car washed? 

Overview  

When someone wants to wash their car, they can do it manually, with care. But people who are going 
to wash their car at a carwash have a clear objective: to wash the car ... but not everyone refers to the 
same when it comes to washing the car. There are those who seek speed, those who seek an 
impeccable finish, those who want something premium ... 

The Challenge  
Give each client what they want, within the possibilities of our washing process. 

Guiding Questions  
Guiding questions direct the research of the challenge topic. 

Examples  

• What does a driver in a hurry want? 
This seeks to introduce in the context of GRAFCET elements that will bypass some actions. 

• How will the bottom of an all-terrain be? 
By means of this question, the student must consider that not only the exterior bodywork is 
cleaned, but also the wheels and the underside of the car, and that he must take this into account 
when planning the actions to be carried out. 

• When is it necessary to use the rinse aid? 
The use of recipes and other elements in the GRAFCET allows students to extend the use of 
different processes. This question awakens the senses that processes can use soap, rinse aid 
and other additive products, and that they must take this into account. 

• What does the drying time depend on? 
The process time for each situation cannot be the same, as well as the results. Thanks to this 
question, the student suggests that he must introduce variables that control the drying time. 

• The height of the cars is influential? 
Damaging the car is a safety element that must be taken into account. The question gets the 
student to extend his concern towards safety. 

  

Big Idea

Essential Question

The Challenge

Guiding
questions Guiding

activitie
s

Guiding
resources

Solution - Actions

Assessment

Student
Reflection

Student

Samples

Publishing
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• What's so special about a Rolls-Royce driver? 
This is an open question that has no single answer and is not intended to guide you anywhere. 
But it serves to awaken the creativity of the student and makes their element differentiator from 
the rest. 

Guiding Activities 
These activities help students answer the guiding questions and lay the foundation for them to develop 
insightful and realistic solutions [2]. In the case of GRAFCET, the activities were focused on solving 
specific points of the GRAFCET training. 

Examples 

• Interpret the behavior of the carwash 
This activity is aimed at understanding the fundamentals of GRAFCET. Learn about GRAFCET 
concepts. Steps and actions, transitions and signals. 

• The OR and AND divergences challenge 
Through this activity they are able to interpret, know and later use the divergences and 
convergences of the GRAFCET, both the ORs and the ANDs. The goal of this activity is to speed 
up the process by using these divergences. It is presented in a contest format. 

Guiding Resources 
Resources destined to support the activities to be carried out. 

Examples 

• Implementation of GRAFCET in S7-1200 
Websites to implement GRAFCET 
https://riunet.upv.es/handle/10251/167512 

• Automation software 
Software helpful to simulate GRAFCET before implementing it to LADDER diagram. 
https://www.famictech.com/es/Productos/Automation-Studio/Edición-
Profesional/Tecnologías/Simulación-GRAFCET 

https://cade-simu.com 

Solution/Action 
The solutions were very varied and the perception of the challenge was very diverse. The groups worked 
separately although they maintained contact and information flowed between the groups. However, each 
group chose to pose the challenge differently based on their appreciation of what customers wanted. 
The adoption of different structures for each of the solutions was also very uneven. However, all the 
solutions provided were valid and also responded to the challenge, to a greater or lesser extent. 

2.3 The role of the teacher 
A significant difference in the role of the teacher who addresses challenge-based learning versus 
traditional teaching is the need to manage frustration during the learning process. The beginning is clear, 
but as the challenge progresses and ideas emerge, different paths can be found that were not planned 
and that lead to a standstill, blocking development and learning at the same time. 
That is why on many occasions it is chosen to carry out this type of learning in peripheral areas of learning. 
However, on this occasion, we are at the center of the curriculum. GRAFCET learning is the fundamental 
basis for continuing to program automatons efficiently, so we consider this action of vital importance for 
the training of students. However, we bet on this methodology because the teaching of programming must 
be open and creative. 
The teacher allows students to participate in the challenge actively, while avoiding rushing decision-
making. 
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2.4 Planning 
The activity consists of 10 hours of work. As a general rule, it would be done in less time, but in a very 
targeted way. However, the focus has been on learning, and not on assessment. Table 1 shows the 
breakdown of times used to carry out the activity. In the first row the students of lower levels are shown, 
while in the second row those of higher levels. 

Table 1. Planning breakdown in hours. 

 Challenge Setting Action Innovation 

Middle-Level 4 6 0 

Upper-Level 3 5 2 

It is striking how the mid-level group invested 40% of their time in setting the challenge, leaving the rest 
for action. The group of the superior invested 3 hours to establish the challenge and 5 hours to carry out 
the action, obtaining 2 more hours to be able to propose new innovations to the challenge achieved. 

3 RESULTS 
The experience has been positive from the student's point of view. They have not spent less time or learned 
more concepts, but they have praised the new methodology as more motivating and entertaining, which 
has led to deeper learning. 
The academic results do not differ from those previously obtained by other groups, although they have 
even been slightly lower. However, the way of working has been much more positive, and students in 
higher grades have even been able to raise a situation that exceeded the challenge. 
Table 2 shows the characteristics of the students who have worked in the activity. The average marks 
obtained by the students differ depending on the group analyzed. The grades in the upper grade are higher 
and this is due to the fact that the students already have more experience in this activity. 

Table 2. Demographics. 

 Students Average Grade Average age Male/Female 

Middle-Level 21 6.34 17.4 18/3 

Upper-Level 17 8.21 21.2 16/1 

The grades obtained in years prior to introducing the CBL are similar, although slightly higher than those 
shown. A small survey was carried out, which questions are shown in Table 3. A 5-degree Likert scale 
was used, where 5 means being in complete agreement. The objective of the survey was to obtain the 
appreciation of the students about the development of the activity, and not so much for the results 
obtained. 

Table 3. Feedback questionnaire. 

1. Do you think you understand GRAFCET 1    2    3    4    5 

2. GRAFCET is difficult to learn 1    2    3    4    5 

3. Did the Challenge be difficult to implement? 1    2    3    4    5 

4. I kept motivated during the sessions 1    2    3    4    5 

5. The guiding activities helped me to find the challenge solution 1    2    3    4    5 

6. The guiding resources were enough to finish the challenge 1    2    3    4    5 

7. This methodology has helped me to learn GRAFCET 1    2    3    4    5 

Figure 3 shows the results obtained in the survey. It can be seen how the questions formulated regarding 
the GRAFCET (P1, P2 and P7) show that students perceive a high degree of assimilation of concepts. 
However, the questions referring to the activity do not show a positive appreciation. This is due, possibly 
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and after having spoken with the students, that they feel more pressure during the execution of the 
activity than when it is carried out in a way to which they are accustomed. 

 
Figure 3. Distribution of the results of the appreciation survey. 

4 CONCLUSIONS 
This article analyzes the use of CBL to reinforce and improve the learning of a specification language 
as abstract as GRAFCET in vocational training courses. The activity was carried out with two different 
levels of students. In both cases, there is an improvement in the student's attitude towards learning, but 
the methodology is still a handicap for students who do not usually work with this methodology. The 
academic results are similar, however it has been possible to increase critical thinking and creativity. 

The future lines of action will be aimed at the development of some previous activity that allows the 
complete development and motivation of the students to carry out this activity based on challenges. 
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THE ISSUE OF IDENTIFICATION AND ASSESSMENT OF TWICE-
EXCEPTIONAL STUDENTS 

P. Baranová, I. Márová, P. Kachlík 
Masaryk University (CZECH REPUBLIC) 

Abstract 
Within the school population there is a group of students with special educational needs. The definition 
of this group varies in every country. Even though these students are mostly recognized based on their 
deficits or disabilities, special educational needs do not only represent the need of support based on the 
weakened areas but also the need of support and enrichment in areas that are developed exceptionally. 
The most common type of special educational needs worldwide are specific learning disabilities. Those 
can be defined as an inability of a child with at least average intelligence to learn how to read, write or 
count when common teaching methods are used. Similarly, as different types of disabilities can occur 
in various combinations within one individual, specific learning disabilities can also occur in an individual, 
who is highly intellectually gifted. The simultaneous co-occurrence of high giftedness and disability, for 
example the combination of high intellectual giftedness and specific learning disabilities is referred to as 
twice-exceptionality. The phenomenon of twice-exceptionality is mostly discussed in American 
environment. 

The most pressing issue concerning the group of twice-exceptional students is the process of 
identification and assessment, which is the precondition for offering adequate support. In order to 
explore this area, systematic review of international studies concerning identification and assessment 
of twice-exceptionality was conducted. The research studies included in systematic review were 
published in electronic database SCOPUS. From total of 671 studies, only studies published in years 
2009-2019 that focused on identification and assessment of highly intellectually gifted students with 
specific learning disabilities in compulsory schooling were selected. Total of 10 studies that met the 
requirements were included in the systematic review.  

Included studies were analysed based on the process of identification of twice-exceptionality and used 
assessment tools. The results of the systematic review indicate that assessment of twice-exceptionality 
is not only unstandardized, but also not uniform in terms of selected assessment tools and established 
assessment criteria. The absence of unified assessment criteria results in unreliable identification of 
twice-exceptional students and therefore eliminate the possibility of offering the support that would 
address the needs of this target group.  

The situation in the Czech educational environment is not any different. Even thought for the assessment 
of specific learning disabilities standardized tools are used, the identification of gifted students is not 
sufficient. Based on the information from Czech school Inspectorate report for the academic year 
2019/2020, from estimated 2% of exceptionally gifted students, only 0,1% are identified and there is no 
statistical data on twice-exceptional students. In order to address the needs of twice-exceptional 
students, more attention needs to be paid to the improvement of the process of identification and 
assessment of this target group.   

Keywords: special educational needs, specific learning disabilities, giftedness, identification, response 
to intervention, twice-exceptionality. 

1 INTRODUCTION  
In recent years, the compulsory school system is undergoing fundamental changes linked with the 
elements of inclusive education. Rather than educating students with special needs in segregated 
environment, the trend is to educate them in heterogenous groups while addressing their individual 
needs in mainstream environment. In the Czech educational environment, approximately 10 % of 
students in compulsory schooling have special educational needs [1]. From this 10 %, students with 
specific learning disabilities are represented the most [2]. 

Specific learning disabilities are a wide group of heterogenous disorders. They are characterized by 
difficulties in learning to read, write or count when common teaching methods are used, and the child 
has at least average intelligence and adequate socio-cultural opportunities [3]. However, specific 
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learning disabilities do not affect only students’ academic abilities. They also negatively affect self-
confidence, personal growth, future aspirations, social relationships or leisure time activities. Academic 
achievement of students with specific learning disabilities is often not consistent with their cognitive 
abilities. They can experience school failure, frustration or feelings of self-incompetence which affect 
not only how they see themselves, but also how they perceive their environment and whole learning 
process [4, 5, 6, 7, 8, 9]. Fortunately, special educational needs of this target group are well researched 
and therefore the adequate support is widely implemented in the current system.  

Special educational needs however do not only represent the need of support due to weakened areas. 
They can also represent the need of support due to highly developed areas that need more stimulation. 
Giftedness can be defined as a set of talents that precondition successful development of abilities. The 
term is most commonly used when describing individuals capable of outstanding performance in various 
physical or mental areas [10]. There are diverse forms of giftedness not only connected with superior 
cognitive abilities, for example physical giftedness, artistic or social giftedness. For purposes of this 
study, we will use the term gifted student to refer to cognitively gifted student with cognitive abilities in 
top 2% (intelligence quotient above 130) [11]. Giftedness is mostly perceived as advantage. It is 
therefore important to remind that gifted students also have special educational needs and without 
support, they might be not able to reach their full potential. 

Giftedness can co-occur with various types of disabilities. Some examples of possible combinations are 
cognitive giftedness and Asperger’s syndrome, visual disability combined with musical giftedness or 
specific learning disabilities combined with any type of giftedness. Term used to describe simultaneous 
co-occurrence of giftedness and disability is the twice-exceptionality [12, 13, 14].  

One of the typical traits of twice-exceptional students is combination of characteristics from both 
exceptionalities. Characteristics linked with giftedness are for example high level of creativity, above 
average vocabulary or increased interest about information or tasks connected with area of interest. 
Gifted students also tend to have complex approach to task solving and might be extremely curious. 
Specific learning disabilities on the other hand, are typical for difficulties when learning to read, write or 
count, deficits in phonemic awareness, deficits in fine and gross motor skills, low organizational skills 
and deficits in visual and hearing perception. Depending on the severity, twice-exceptionality can 
negatively affect not only academic success but also students’ self-confidence and self-concept.  

Given this specific set of characteristics, students’ academic success often does not match the cognitive 
abilities or potential. Despite cognitive giftedness, students may experience extreme frustration and they 
tend to give up quickly when not successful. Moreover, they can become very cautious or fearful when 
taking academic risks. In some cases, low self-confidence can manifest through inappropriate or 
disruptive behaviour [15]. 

In elementary school, twice-exceptional students can be, to some extent, able to compensate their 
weakened areas with cognitive giftedness and keep their academic achievement in average or even 
above. Considering average academic achievement, twice-exceptional students might not be 
considered in need for support measures or further assessment. The ability to use cognitive giftedness 
to compensate for weakened areas is so-called masking effect. Although it is the one of the main 
reasons, why students with twice-exceptionality remain unidentified [16]. 

With increasing academic demands of Secondary school, students’ compensatory mechanisms are 
usually no longer sufficient. At this stage, academic difficulties start to become more visible. Therefore 
at least one of the exceptionalities is usually identified at Secondary school [17]. Even though academic 
achievement of twice-exceptional student is not below average, he still might be severely 
underperforming considering his cognitive abilities and potential [14, 16, 18]. This may lead to feelings 
of frustration, behaviour problems, emotional problems or disruption of social relationships in the school 
and home environment [13, 15]. Therefore, the identification of the twice-exceptionality represents a 
fundamental element for successful education and addressing educational needs of this target group. 

The assessment process of twice-exceptionality is highly specific due to necessity to focus on 
assessment of both exceptionalities. Unfortunately, definitions and assessment criteria for giftedness 
and specific learning disabilities are not uniform. Each country uses their own criteria for the assessment 
[12]. In practice, student diagnosed with twice-exceptionality, may not meet the criteria for specific 
learning disabilities or giftedness in other country. In such case, student will not be eligible for any 
support measures to address his special educational needs [13]. Considering the masking effect and 
various assessment criteria for the twice-exceptionality, the identification of this students in the school 
environment is complicated. 
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2 METHODOLOGY 
In order to analyze current process of identification and assessment of twice-exceptionality on 
international level, systematic review was conducted.  

The main goal of the study was to analyze contemporary foreign research studies focused on 
identification and assessment of twice-exceptional students in combination of cognitive giftedness and 
specific learning disabilities in compulsory schooling.  

The research studies included in the systematic review were published in the electronic database 
SCOPUS. Selected were studies published in years 2009-2019 that focused on identification and 
assessment of cognitively gifted students with specific learning disabilities in compulsory schooling. 
From total of 671 studies, 10 studies that met the requirements were included in the systematic review. 
Table 1 presents brief description of selected studies. 

The main objectives for analysis are: 

- The analysis of the process of identification and assessment of twice-exceptionality 
- The analysis of the tools used for the assessment of twice-exceptionality 

Table 1. Description of studies included in Systematic Review. 

Study Country Number of 
Participants 

Giftedness 
Assessment SLD Assessment 

Assouline et al., 2009 USA 14 WISC III, WJ III 
COG, WAIS III WJ III ACH 

Barber & Mueller, 2011 USA 90 AHPVT Answer in 
questionnaire 

Crepeau-Hobson & Bianco, 2012 USA 0 - - 

Berninger & Abbott, 2013 USA 64 WISC III Author's set of tests 

McCallum et al., 2013 USA 1242 MIR:R, MIR:M MIR:R, MIR:M 

Van Viersen et al., 2014 Netherlands 121 WISC III Author's set of tests 

Bell et al., 2015 USA 1242 MIR:R, MIR:M MIR:R, MIR:M 

Van Viersen et al., 2015 Netherlands 73 WISC III Author's set of tests 

Maddocks, 2018 USA 4783 WJ III COG, WJ 
III ACH WJ III ACH 

Al-Hroub & Whitebread, 2019 Jordan 30 WISC III Group of Perceptual 
Skills Tests 

Note. WISC III = Wechsler Intelligence Scale for Children-Third Edition. WJ III COG = Woodcock-Johnson III Tests of 
Cognitive Abilities. WAIS III = Wechsler Adult Intelligence Scale-third edition. WJ III ACH = Woodcock-Johnson III Tests of 
Achievement. AHPVT = Add Health version of Peabody Picture Vocabulary Test. MIR:R = Monitoring Instructional 
Responsiveness: Reading. MIR:M = Monitoring Instructional Responsiveness: Math.  

3 RESULTS 
The results of the systematic review show, that the process of identification and assessment of twice-
exceptionality differ across the studies. Nevertheless, is it the first step towards identification of 
educational needs of this target group. 

The results will be discussed in three sections. The first section will focus on the assessment including 
used assessment tools. The second section will discuss the Response to Intervention model (RtI model) 
in identification of twice-exceptional students. The last section will focus on the Discrepancy model in 
identification of twice-exceptional students. 

The results of conducted systematic review will be further discussed in context to Czech educational 
environment. 
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3.1 Assessment of twice-exceptionality 
The assessment process of twice-exceptionality consists of the separate assessment of specific learning 
disabilities and the assessment of cognitive giftedness.  

3.1.1 Assessment of Specific learning disabilities 
In selected studies, specific learning disabilities were diagnosed using various sets of tests that varied 
in monitored areas.  

In six studies, the assessment was based on discrepancy between expected achievement (based on 
cognitive abilities) and real achievement in administered tests.  Administered tests focused on 
perceptual skills, memory, attention, reading, writing and language skills. Three of these studies [12, 13, 
18] used complex diagnostic tests, such as Group of Perceptual Skills Test, Woodcock-Johnson III Tests 
of Achievement and Wechsler Individual Achievement Test. The other three studies used individually 
chosen combination of tests [14, 20, 21]. 

In two cases [16, 17], assessment of specific learning disabilities was based on significant discrepancy 
between reading and mathematics skills in administered curriculum based tests (Monitoring Instructional 
Responsiveness: Reading (MIR:R), Monitoring Instructional Responsiveness: Math (MIR:M)). 

In one case, students with specific learning disabilities were identified via positive answer in 
administered questionnaire [19]. 

3.1.2 Assessment of cognitive giftedness 
For the assessment of cognitive giftedness, 6 studies [12, 13, 14, 18, 20, 21] used various intelligence 
tests and 2 studies [16, 17] used significant discrepancy between reading and mathematics skills in 
administered curriculum based tests (Monitoring Instructional Responsiveness: Reading (MIR:R), 
Monitoring Instructional Responsiveness: Math (MIR:M)). One study [19] used modified version of 
Peabody Picture Vocabulary Test.  

Chosen intelligence tests varied across studies. The criteria and cut-off scores for giftedness also varied, 
therefore students had to achieve different scores in each study to be considered cognitively gifted. 

Due to specifics resulting from uneven distribution of cognitive giftedness and deficits, scores in 
individual measured areas (Index Scales) can significantly differ. In case of Wechsler Intelligence Scale 
for Children – IV edition, the final score (FSIQ – full scale intelligence score) is averaging of these Index 
Scales. The discrepancies, high and low scores from individual areas are compensated and they are 
not reflected in final score. Use of the FSIQ as solely identifier of giftedness in twice-exceptional students 
is therefore not advised because final score may not reflect students’ real cognitive abilities. As the 
alternative, Assouline et al. [18] suggested the General Ability Index Score (GAI) from Wechsler 
Intelligence Scale for Children – IV edition. Compared to FSIQ, GAI does not include those Index Scales 
that are usually negatively affected by deficits resulting from specific learning disabilities (working 
memory and processing speed) and can provide better estimate of cognitive abilities in twice-exceptional 
students. 

3.2 The use of Response to Intervention model in identification of twice-
exceptional students 

In education of students with special educational needs, early identification and intervention is the first 
and the most crucial step. In the U.S. environment, Response to Intervention model is one of the most 
used frameworks in identification of students that are struggling at school. The effectiveness of the RtI 
model for identification of twice-exceptional students was discusses in selected studies.  

Response to Intervention model is three-tier approach implemented on class level that focuses on early 
identification and intervention of students that are struggling at school. This model is based on normative 
achievement, where individual achievement is compared to age or class norm. If student is struggling 
compared to his classmates, individualized support is provided in order to help him to improve. The 
progress of such student is carefully monitored.  If students’ response to intervention in not sufficient, 
he is moved to the next tier of support.  

The RtI model focuses mainly on students that are struggling and therefore is not optimal for 
identification of twice-exceptional students. One of the main reasons is that the achievement of twice-
exceptional students might not be below age or class average. Even though their achievement is not 
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below average, their achievement still can be considered insufficient considering their cognitive abilities 
and potential [13, 15, 16, 18, 21]. In order to allow RtI model to be efficient for identification of twice-
exceptional students it needs to be modified to focus also on above average achievement and significant 
discrepancies in individual areas [15]. 

3.3 The use of Aptitude-Achievement Discrepancy model in identification of 
twice-exceptional students 

Apart from RtI model, Aptitude-achievement discrepancy model is also used in U.S. environment for 
identification of students in risk of school underachievement. This model is based on significant 
discrepancies between expected and measured achievement. The expected achievement can be 
derived from age or class norm, students’ achievement in other areas or his cognitive abilities.  

This model has been mostly criticised for the fact, that students need to be already academically failing 
in order to be diagnosed. The achievement of twice-exceptional students is often in average range and 
therefore is not low enough for further evaluation [16, 18]. Another negative is the necessity to administer 
cognitive and achievement tests by psychologist which can make whole process more complicated and 
time consuming [18]. 

The discrepancy model could potentially be used to identify twice-exceptional students with some 
adjustments. If used, for example within the RtI model, as part of the screening, it could document 
inconsistent performance and significant discrepancies in individual areas, which are characteristic for 
twice-exceptional students. However, it is important to note, that some level of discrepancies is normal 
in gifted students. More specific criteria to distinguish norm compared to the presence of specific 
learning disabilities would need to be determined [13, 18]. 

3.4 The situation in Czech environment 
In the Czech educational system, twice-exceptional students fall into category of students with special 
educational needs. Similar to studies in systematic review, the assessment process of twice-
exceptionality consists of the separate assessment of giftedness and the assessment of specific learning 
disabilities. 

Specific learning disabilities are diagnosed using standardized test batteries applied to Czech school 
population. The identification and assessment of gifted students on the on the other hand, is not 
sufficient. The Czech School Inspectorate in the Annual Report for the academic year 2019/2020 states, 
that gifted students are not successfully identified on the school level. This results into low indicated 
number of gifted students in the Czech school population. It is stated that there is 2 % of exceptionally 
gifted and 10-15 % of gifted individuals in each population year. However, properly assessed is only 0,1 
% of exceptionally gifted students [22]. There is no statistical data on twice-exceptional students.  

In the Czech environment, giftedness is also not previewed as something limiting for education. Complex 
assessment of special educational needs connected to giftedness is carried out rarely. Together with 
the masking effect, insufficient identification and assessment of gifted students makes assessment of 
the twice-exceptionality even more complicated. In order to provide these students with support that 
would address their educational needs, the identification and assessment process needs to be 
improved. 

4 CONCLUSIONS 
Twice-exceptionality represents combination of giftedness and any type of disability – in case of this 
paper combination of cognitive giftedness and specific learning disabilities. The issue of twice-
exceptionality is fairly new in the Czech environment and is mostly discussed in foreign literature, 
especially in the U.S. environment.  

The most problematic part in addressing special educational needs of twice-exceptional students is the 
process of identification and assessment. The assessment process of twice-exceptionality consists of 
separate assessment of giftedness and specific learning disabilities. As the results of conducted 
systematic review show, this process is fairly inconsistent considering assessment criteria and used 
tools worldwide. The absence of set and uniform criteria leads to problematic und unreliable 
identification of twice-exceptional students and therefore eliminate the possibility of providing targeted 
support to address their educational needs.  
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One of the main characteristics of twice-exceptional students is discrepancy between expected and 
measured achievement. This is due to specific cognitive profile in which deficits from specific learning 
disabilities and strengths from giftedness are combined. This allows twice-exceptional students to 
compensate (to some extent) their difficulties with their enhanced cognitive abilities. This ability is called 
masking effect and is one of the main factors why students remain unidentified in school environment. 

The situation regarding identification and assessment of twice-exceptional students in Czech 
environment is similar to one abroad. Even though for the assessment of specific learning disabilities 
standardized test batteries are used, the identification of gifted students is not sufficient. Based on the 
Czech School Inspectorate Annual Report for academic year 2019/2020, from estimated 2% of 
exceptionally gifted students, only 0,1% are identified. There is no statistical data on twice-exceptional 
students. Identification and assessment are the first steps towards providing adequate support. In order 
to address the special educational needs of twice-exceptional students, more attention needs to be paid 
to improve the identification and assessment of this target group.  
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Abstract  
The geography formed the historical preconditions for the scientific solution of the environmental issues, 
while shaping the concept of the geographical environment. The role of environmental geography as a 
partial geographical, scientific discipline in the intersection with environmental studies is to characterize, 
explain and propose changes in the human-environment relationship while considering the ideas of 
sustainable development in the context of the time and space. Considering the background of systems 
theory, spatial aspects of environmental issues are the main contribution of geography to the 
interdisciplinary element of environmental studies. 

The topic of the environment gradually appears in teaching at various levels of schools. Evidence is 
provided by the outputs of national conferences on environmental education in 1994, 1998, 2001, 2004, 
and at the online national conference Environmental Education in Primary Schools in 2020. 

The paper aims to present environmental geography options within the system of geographical 
education at primary, secondary schools and university institutions in the Slovak Republic within the 
frame of planned changes in adapting the content and forms of education to the needs of the 21st 
century. 

The paper was prepared based on studies of scientific and professional print and electronic information 
sources, especially the Innovative State Educational Program of Geography of Particular Years of 
Primary and Secondary Schools, its cross-sectional topics and relevant textbooks, as well as curricula 
for university study of academic subjects in combination with geography. Information from research in 
the field of environmental literacy of students was also used. The obtained information was processed 
and interpreted by the methods of explanatory description, comparative and system method. 

The paper brings an original synthesis of knowledge about environmental geography with a link to 
environmental education as a cross-section topic, which is part of all state educational programs, in 
vertical and horizontal structure (continuity in various levels of education, or interdisciplinary 
relationships, teaching methods, organizational forms). It provides specific information about university 
subjects developing environmental geography within the training of future teachers of (not only) 
geography as the subject. Through environmental geography, students gain current facts and learn to 
analyze, explain, and search for possible solutions emerging between the potential of the landscape 
and human interests. At the same time, their environmental feelings, awareness, and actions are built 
according to the ideas of sustainable development (AGENDA 2030 [1]), which enables students to 
become future teachers to influence the attitudes of the next generation. Support for environmental 
education and training to ensure the sustainable use of resources and environmental protection is also 
declared in the essential documents of the development of the Slovak Republic until 2030. 

Keywords: Environmental geography, the system of geographical education, Innovative State 
Educational Program of Geography, cross-sectional topics, AGENDA 2030. 

1 INTRODUCTION  
The environment is important for every human being. Historical preconditions for the scientific solution 
of this issue were created by geography itself. Geography formed the concept of the geographical 
environment. Later it was biology, that focused on the research of the relationships of organisms and 
their surrounding environment. Considering these aspects, landscape ecology and environmental 
studies got more credit after the Second World War. Both of them were strongly connected with the 
philosophy of sustainable development. At the intersection of geography and environmental studies is 
environmental geography, whose task is to characterize, explain, and propose changes in the 
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relationship between man and the environment in space-time contexts, currently emphasizing 
sustainable development. 

The topic of the environment gradually began to resonate in teaching at various levels of schools. 
Evidence of this is provided by the outputs of five national conferences on environmental education as 
well as several documents from the workshop of the Ministry of Education, Science and Research of 
the Slovak Republic (SR). At present, environmental education topics at any age are already part of the 
primary strategic documents of the development of the Slovak Republic. 

The paper aims to present the possibilities of environmental geography in the system of geographical 
education at primary, secondary and higher education institutions in the Slovak Republic, on the 
threshold of planned changes in adapting the content and forms of education to the needs of the 21st 
century. 

2 METHODOLOGY 
Modern geography is based on knowledge of the complex organization of the human-environment 
system. Against the background of systems theory, spatial aspects of environmental problems are the 
main contribution of geography to the interdisciplinarity of environmental studies [2]. Environmental 
geography became the new aspect of the geography in overall in Slovakia, dated to 1993. Based on the 
thesis of Haggett, who considers geography to be a science of man’s relationship to the environment, 
he considers environmental geography to be a specific approach to solving this relationship, focusing 
on individual structures of the environment in their spatial and temporal variability (Drdoš, 1993). Since 
then, several review papers have been created in scientific and professional literature, mapping the 
interest in environmental issues in the geographical community in Slovakia (e.g., Drdoš [4], Huba [5, 6], 
Ira [7], Saxena [8],Hussain and Naskar [9]). 

Under the name of environmental education, the topic of the environment gradually resonated in 
teaching at individual levels of primary and secondary schools. Evidence of this is provided by the 
outputs of national conferences on environmental education in 1994, 1998, 2001, 2004, 2018 and 2020. 
To determine the position of environmental geography in the system of geographical education in 
primary and secondary schools, we analyzed the Innovated State Education Program (2014). the 
subject of geography, cross-sectional topics and textbooks of geography. From other sources related to 
environmental education, we present the work Mezřický ed. [10]. 

Research on environmental education has also become an essential source of information (Činčera, 
Štěpánek [11], Nečas [12], Kancír, Suchá [13], Bodáczová Engeľ, Sedláček [14], Kurka Ivanegová, 
Križan, Šebová [15]), which document insufficient literacy and involvement of young people into the 
overall understanding and explaining environmental problems. The results of these researches are also 
a reflection of university teacher training. Therefore, the curricula of six Slovak universities and nine 
foreign universities with a specific focus on the university study of teaching academic subjects in 
combination with geography became the object of our interest. From the point of view of environmental 
education, we also analyzed current documents - instructions of the Ministry of Education, Science and 
Research of the Slovak Republic related to the organization of the school year - Guide to the school 
year 2021/2022 [16] and material Education for the 21st century - changes in content and forms of 
education schools [17]. 

The strategic documents of the development of the Slovak Republic - Agenda 2030 [1], Vision and 
Development Strategy of the Slovak Republic until 2030 - long-term strategy of sustainable development 
of the Slovak Republic also pay attention to the improvement of environmental education in formal and 
non-formal education, which cannot be implemented without spatial or geographical knowledge - 
Slovakia 2030 [18], Envirostrategy SR 2030 [19] and also the annual Report on the state of the 
environment of the Slovak Republic in 2019 [20]. 

The obtained information was processed and interpreted by the methods of explanatory description, 
comparative and system method. 

3 RESULTS 
We understand environmental geography as a partial geographical, scientific discipline intersection with 
environmental studies, whose task is to characterize, explain and propose changes in the relationship 
between man and the environment in time-space contexts. It represents a bridge between geography 
and environmental studies due to the growing specialization of the two disciplines, deals with the 
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geographical study of environmental problems, addresses the interactions between the environment 
and human society. In the educational system of primary and secondary schools, environmental 
geography finds its place primarily in geography and in the cross-cutting theme of the Innovated State 
Educational Program called Environmental Education. 

3.1 Environmental education in educational documents and research 
The term environmental education was introduced in 1977 at the UNESCO conference in Tbilisi, where 
the goals of education were formulated to provide everyone with the opportunity to acquire the 
knowledge, values and skills needed to protect the environment and to create new patterns of behavior 
of individuals and groups concerning the environment. The UN Conference on Environment and 
Development, held in Rio de Janeiro in 1992, was the starting point for a new understanding of 
environmental education [10]. The adoption of AGENDA 21, signed by 180 states, brought 
environmental education into line with the idea of sustainable development, which means that it is a way 
of life seeking a balance between people’s demands and nature’s potential to preserve natural resources 
for future generations [21]. 

It is perhaps not even possible to address the issue of “professional” environmental geography through 
“didactic” environmental education, as environmental education within the Innovated State Education 
Program [22] is a cross-cutting theme part of all state educational programs of individual subjects. The 
research also confirms this carried out at the University of Prešov in 2013 in environmental literacy 
efficiency. It states that up to 91% of Slovak schools implement environmental education as part of the 
subjects [13]. Cross-cutting themes are an essential element in education, and they participate in the 
formation and development of critical competencies, especially in the field of attitudes and values. By 
interconnecting, developing, consolidating and organizing knowledge, habits and skills between different 
subjects, they help students better understand the context of already acquired knowledge. 

Environmental education gives students a comprehensive understanding of the interrelationships 
between organisms and man’s relationship to the environment. It is about developing and especially 
understanding the necessary transition to the sustainable development of society, which allows you to 
monitor and realize the dynamically evolving relationships between man and the environment, where 
the environmental, economic and social aspects are interconnected. It aims to contribute to the 
development of the student’s personality, acquire the ability to understand, analyze, and evaluate the 
relationship between man and the environment, and perceive and sensitively approach nature, natural 
and cultural heritage. 

Several academic areas (subjects) participate in the implementation of the cross-cutting theme. By 
interconnecting, expanding, consolidating and systematizing knowledge, particular habits and skills, we 
draw students’ attention to the connections between the knowledge they have already mastered to 
understand the issue from a broader perspective. Only then can they truly understand global issues. 
Understanding is an essential condition for students’ active approach to adequate protection and 
sustainable environment state. 

Cross-cutting themes can be implemented in several forms as an integrated part of the content of 
particular educational areas, as part of the teaching content of subjects as a separate subject within the 
extension hours (in school profiling), through separate projects, seminars, teaching blocks, courses, etc. 
At the same time, cross-sectional topics can form a separate subject within the framework of optional 
(available) lessons. The choice of the method and time of implementation of the cross-sectional topic is 
in the competence of each school [23, 24]. 

At primary school, geography is included in the educational area of Man and Society together with history 
and civics. Geography develops students’ knowledge of the uniqueness and uniqueness of the planet 
Earth, and it helps them correctly understand the processes and phenomena taking place on Earth and 
realize the principles on which life on Earth works. The student knows the country comprehensively and 
understands the relationship and interconnectedness of individual elements and components in the 
country. Geography has an irreplaceable role in emphasizing the connection and interconnectedness of 
causes with the consequences of human action. 

According to the Innovated State Educational Program [22], in Grade 5 of elementary school, geography 
includes thematic units, Geographical excursions and walks; we travel around the Earth, Imaging the 
Earth, Planet Earth. They combine environmental elements with river pollution, soil erosion, the impact 
of global warming on weather changes and the polar regions, the causes and consequences of 
rainforest felling, the existence of essential and protected species of fauna and flora, the impact of large 
cities on the quality of the environment. In the Grade 6 of elementary schools in the thematic units Africa 
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and Asia, topics such as desertification, drying of lakes and rivers, national parks and nature reserves, 
growth of slums due to rapid population growth, rapid economic growth at the expense of nature appear 
as environmental elements. For the thematic unit Europe in Grade 7 of primary school, these are global 
climate change, threats to the Gulf Stream, pollution of rivers, lakes and seas, human impact on the 
country through growing economic development and development of agricultural land. In Grade 8 of 
primary school, where Geography of Slovakia is taught, anthropogenic forms of relief, causes and 
consequences of surface and groundwater pollution, protected areas and UNESCO monuments, the 
impact of the economy in the regions of Slovakia, the positives and negatives of tourism on the 
environment are presented. The regions of Australia and Oceania, the Polar Regions, and America are 
thematic units of geography in Grade 9 of elementary school. Environmental topics include dry and 
frequent fires in Australia, the causes and consequences of ocean pollution and melting glaciers, the 
increasing number of tornadoes and hurricanes in America, protected areas and nature reserves, 
overpopulation of large cities, growth of industrial centers, deforestation, etc. 

The teaching of geography in secondary schools is heterogeneous, depending on the type of secondary 
school. The most widespread are 2 types of grammar schools (8-year-olds basically cover the 5th - 9th 
year of primary school and a 4-year grammar school). Geography at secondary vocational schools 
(economic, hotel, pedagogical, etc.) has a specific content. According to the Innovated State Educational 
Program [22], Geography in grammar schools builds on the curriculum of the geography of primary 
school and expands it. At the same time, it also integrates topics of personal and social development, 
environmental education, multicultural education, topics from media education. Topics such as 
Geography in practice, Sources of cognition in geography, Planet Earth, Nature of the Earth (its 
spheres), Man and society, Landscape protection and creation, Regions of the world, including Slovakia, 
confirm this. 

Despite this, research on students’ environmental education is not positive. It is confirmed by, e.g., 
research of the effectiveness of environmental education through the measurement of eco (enviro) 
literacy of students [12, 11] as well as two pieces of research published in 2021 - What they teach you 
in that school - Analysis of the state of formal environmental education in Slovakia [14] and Report from 
the survey on environmental climate education at Slovak primary and secondary schools [15]. 

According to Bodáczová, Engeľ and Sedláček [14], the theoretical knowledge of young people in 
Slovakia shows a lower degree of connection with real-life and global problems than in other OECD 
countries. According to this study, students’ problems with understanding and explaining global 
problems persist. Slovak students show relatively weak results in global issues, where critical thinking 
and awareness of the interrelationships are required. Nearly three-fifths of them would have trouble 
explaining the impact of carbon dioxide emissions on climate change. Nevertheless, more than half of 
them understand the different impacts of global climate change on different countries. The weak 
connection of students’ theoretical knowledge with real-life is related to ineffective environmental 
education teaching in schools. The implementation of environmental education in practice, a formal part 
of the learning content, does not guarantee the effectiveness of the educational process. The 
shortcomings are mainly in content and methods, interconnection of cross-cutting topics, available 
opportunities for extracurricular activities and systemic support of responsible teachers. Teachers 
without an adequate academic environmental basis and the necessary forms of in-service training may 
have difficulty integrating topics into their subjects. The document draws attention to the non-functioning 
system of undergraduate teacher training for environmental education. The analysis suggests that 
cross-cutting themes should be consistently included, and every future teacher should complete an 
environmental minimum in their studies. In addition to the teacher’s environmental minimum, approved 
in-service training programs for coordinators should be available. 

Another document from the authors Kurka Ivanegová, Križan, Šebová [15] documents the lack of literacy 
and involvement of young people in understanding and explaining environmental problems, states a 
dysfunctional system of lifelong teacher education in environmental education and few opportunities for 
lifelong learning of practitioners. in the field of environmental responsibility. According to a survey of 476 
teachers in 2020/2021, teachers consider the lack of educational opportunities (63% of primary schools 
and 54% of secondary schools) to be the most significant obstacle to the development of climate 
education. They would welcome vocational training on how to teach climate change (84% of primary 
schools and 78% of secondary schools), including climate education in higher education teacher training 
(79% of primary schools and 71% of secondary schools). Almost half of the teachers perceive barriers 
in the lack of suitable educational materials and tools (52% of primary schools and 48% of secondary 
schools) and agree that the Ministry of Education, Youth and Sports of the Slovak Republic should 
prepare more resources for climate support (81% of primary schools and 73% of secondary schools). 
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Almost half of the teachers perceive the obligations arising from the State Education Program as barriers 
(49% of primary schools and 47% of secondary schools). Only 14% of primary school teachers and 19% 
of secondary school teachers do not face obstacles. 

Like teacher education, education, training and awareness of the professional and lay public is essential. 
There is a need to change the attitudes of the public and public administration, which will require 
increased emphasis on environmental education and data collection and processing to formulate 
measures better. 

The instructions of the Ministry of Education, Science and Research of the Slovak Republic related to 
the organization of the relevant school year - Guide to the school year 2021/2022 [16] within Chapter 7 
Selected Areas of Education and Subchapter 7.3 Global Education provide several more detailed 
information for environmental education. Information on sources of knowledge and data; 
Priorities/recommendations; Methodical and supporting materials; Support activities and programs.  

The current document Education for the 21st Century - Changes in the Content and Forms of Education 
in Primary Schools [17] through the state declares the creation of a new state educational program for 
primary schools (defining realistic and comprehensive goals aimed at developing students’ abilities; 
creating „map of educational content“, develop primary curriculum; incorporating global challenges with 
emphasis on the development of critical thinking, financial literacy, environmental and value education, 
digital skills; organizing the goals and content of education within the state education program into larger 
time units (educational cycles); defining goals and content education in more expansive educational 
areas with a link to specific disciplines and subjects); comprehensive support for schools and teachers 
in introducing changes (education, mentoring, methodological support) and introducing follow-up 
changes in the field of teacher training and in-service training. 

3.2 Environmental geography in the system of higher education of geography 
(a case study of the Department of Geography and Regional Development, 
Faculty of Natural Sciences, University of Constantine the Philosopher in 
Nitra) 

The results of previous research are thus to some extent, also a reflection of university teacher training. 
Therefore, the curricula of six Slovak universities with a specific focus on the university study of teaching 
academic subjects in combination with geography and nine foreign universities became the object of 
our interest. 

Environmental geography is taught explicitly at two Slovak universities (Constantine the Philosopher 
University in Nitra, or at Matej Bel University in Banská Bystrica under the name Geographical aspects 
of the environment), at others universities are most often called geoecology, landscape ecology, 
environmental studies, etc. Environmental Geography is preferred at foreign universities (e.g., Charles 
University in Prague, Masaryk University in Brno, University of Ostrava, University of Bayreuth, 
University of Amsterdam, University of York, University of Stirling, University of Philippines Diliman, etc.). 

At the University of Constantine the Philosopher in Nitra, at the Department of Geography and Regional 
Development of the Faculty of Natural Sciences, more intensive attention has been paid to the issue of 
the human-environment relationship since 1993, when a separate subject Geographical aspects of the 
environment was established in the study program of teaching academic subjects in combination with 
geography. In terms of content and terms of hourly subsidy, it gradually developed. Gradually, three 
compulsory subjects were created, which followed on from physical, human and regional geography 
subjects. 

The subject of Environmental Geography, Vol.1 covers the content such as basic concepts of 
environmental geography, the development of the human-environment system and the basic 
subsystems of the environment. Environmental Geography, Vol. II. covers the topic of the environmental 
issue within the European territory and also within Slovakia at the national, regional and local levels. 
Environmental Geography, Vol.III. is based on the previous volumes, focusing on the environmental 
problems of other continents and global environmental issues. The course was supplemented by 
optional courses as well. Environmental Geography Vol.I., II., and also  III. focused on the didactic 
aspects of the compulsory subjects. In order to actively acquire knowledge, elements of several 
concepts of the teaching process were used - problem-based teaching, project-based teaching, 
cooperative teaching, global education, etc. The selection seminars’ product was proposals for various 
teaching aids, which the students themselves created. Students worked as a team on materials, which 
they took to their practice after the final joint review and reproduction. Other positives of joint work at 
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these seminars included an active way of acquiring knowledge, training of social skills and 
communication, mastering the pitfalls and the benefits of teamwork, the primary stages of creating 
potential book material, etc. 

With the onset of the division of the original continuous 5-year study into a 3-year bachelor’s and 2-year 
master’s degree and the development of electronization, the number of contact teaching hours and the 
number of taught subjects gradually decreased. From the academic year 2009/10 to the present, only 
one subject Environmental Geography has been taught in the winter semester of the 1st year of the 
master’s degree, in the range of 2 hours of lectures and 2 hours of exercises and is completed by an 
exam. Its current content is in the introduction to explain the basic concepts related to the environment 
and environmental geography. The following is an evaluation of environmental policy at the level of the 
European Union and Slovakia. In the following sections, the individual components of the environment 
are evaluated - air, water, soil, rocks and relief, and biota. The final sections address the issue of the 
impact of individual sectors of the economy on the environment. Exercises on the subject are again 
devoted to the issue of global environmental problems. The course is supplemented by an optional 
course called Selective Seminar in Environmental Geography in the form of a 2-hour exercise. The 
content of the subject deals with the environmental problems of individual continents. Within the subject, 
group work is significantly applied, the results of which are didactic aids made by students in teaching 
texts. The created teaching texts are followed by other didactic aids such as e.g., worksheets, tests, etc. 

Due to the existence of the cross-sectional topic Environmental Education in state educational programs 
of individual subjects at primary and secondary schools, it is also part of the subject Didactics of 
Geography, also in the winter semester of the 1st year of master’s degree, in the range of 2 lectures 
and 2 exercises. An exam completes the course. 

In the one-subject study program Geography in Regional Development, Environmental Geography is 
also taught in the winter semester of the 1st year of the master’s degree, in the range of 2 hours of 
lectures and 2 hours of exercises, an exam completes the course. Its current content evaluates 
individual components of the environment - air, water, soil, rocks and relief and biota concerning their 
quality and monitoring within the European Union and the Slovak Republic. Greater emphasis is also 
placed on the application of knowledge in regional development documents. Exercises are then devoted 
to selected problems from the environmental geography of the EU and Slovakia, such as the impact of 
agriculture and the forest environment on the environment, tourism on the environment, etc. Attention 
is also paid to the local level, within which students process the environmental characteristics of the 
selected municipality, city and region. 

Further use of geographical knowledge in the field of environmental studies is one of the components 
of the subject Applied Geography, taught in the winter semester in the 2nd year of master’s degree (also 
for teaching students) in the range of 2 hours with the completion of “graduated”. The content of this 
segment in this subject is the analysis of legislative, institutional and program support for environmental 
issues (environmental studies) in Europe and Slovakia at the national, regional and local level to find 
and critically analyze specific documents or case studies from close to the student. Environmental topics 
are further expanded within the subject Sustainable Development and its Dimensions in the summer 
semester in the 2nd year of the master’s degree in the range of 2 hours with the completion of 
“graduated”. The content of this course is an analysis of legislative, institutional and program support for 
sustainable development in the world, in Europe and Slovakia at the national, regional and local level to 
find and critically analyze specific documents or case studies from close to the student. 

An integral part of the educational process is fieldwork and excursions for the students. Both significantly 
contribute to raise the students’ awareness on the environmental issues. The curriculum also covers the 
environmental consequences of human activities - both positive and negative. 

The aim of these courses is not only to provide current facts on the relationship between man and the 
environment but also based on knowledge and other subjects of disproportion arising between the 
country’s potential and human interests to know how to analyze, explain and find possible ways to solve 
them. proceedings also based on geographical knowledge. 

Environmental topics have long been a part of students’ final theses (especially master’s - diploma 
theses) or rigorous theses of graduates. These are works that are scientifically (professionally) or 
didactically oriented. 

The final works of a scientific (professional) nature focus on the regional development of a specific area, 
of which the environmental characteristics of the area are a standard part. Some works synthetically 
evaluate the environment, work that deals with the quality of environmental elements (air, water, soil, 
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biota, rock environment) and hazardous elements (especially waste). Topics include Soil quality of the 
Nitra self-governing region, Soil erosion models, Air quality in districts of Slovakia, Influence of heavy 
industry on the degree of contamination of selected environmental components by risk elements, Waste 
management of Nitra and prospects of its development, Current trends in Slovak waste management of 
the Slovak Republic in case studies. 

Final didactic works focus on various organizational forms and methods of teaching environmental 
geography. We can mention the topics: Environmental geography - geographical reading for the Grade 
7 of elementary schools, Environmental geography of the Slovak Republic in the context of the 
curriculum content of primary and secondary schools, Environmental geography in experiments, 
Alternative methods of teaching environmental geography, Playful environmental geography in the 
context of the content of the curriculum of elementary school geography, etc. As an example of the 
outputs of students’ diploma theses, we present the covers of two textbooks - in Fig. 1 of the university 
textbook Environmental Geography [25] and Fig. 2 Textbooks of environmental geography for 
elementary schools [26]. 

 
Figure 1. Cover of the university 

textbook Environmental Geography 
[25]. 

 

Figure 2. Cover of the textbook 
Environmental Geography for Primary 

Schools [26]. 

 

3.3 Environmental education in strategic documents of the Slovak Republic  
Current documents of the Slovak Republic development also pay attention to improving environmental 
education in formal and non-formal education, which cannot be implemented without spatial or 
geographical knowledge. 

Agenda 2030 [1] represents a development agenda for the international community until 2030 in the 
field of sustainable development. All UN member states, representatives of the business community, 
civil society, but also the academic community participated in the formulation of the 2030 Agenda. The 
Sustainable Development Agenda contains 17 sustainable development goals and 169 related sub-
goals, which balance three aspects of sustainable development - economic, social and environmental. 
Education is concerned with Objective 4: To ensure inclusive, equitable and quality education and to 
promote lifelong learning opportunities for all. In Slovakia, the 17 goals of the 2030 Agenda were 
integrated into the goals of six, of which the first Education for a Dignified Life is primarily related to 
environmental education, which, however, is not explicitly stated. 

The situation is different in the case of the document Vision and Strategy of the Slovak Republic 
Development until 2030 [18], in which the Integrated Development Program I. Protection and 
Development of Resources declare the need in paragraph 1.2 To improve the availability and quality of 
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education and training of the population and harmonize them with expected demand on the market and 
in point 5 Promoting education and training on human rights, sustainability and the impacts of climate 
change, environmental education and active citizenship in formal, non-formal and lifelong learning. 
Develop active citizenship also through the promotion of volunteering in the Integrated Development 
Program II. Sustainable use of resources The need is declared in paragraph II.3 To improve the 
sustainability and resilience of national and regional economies and in point 14 To promote 
environmental education, training, and awareness-raising to ensure the sustainable use of resources 
and the protection of the environment. 

In the document Envirostrategy 2030 - Greener Slovakia - Strategies of the Environmental Policy of the 
Slovak Republic until 2030 [19] “Environmental education and training at any age” represents one of the 
14 areas of the strategy. Environmental education and training (EET) is a long-term underestimated 
social need in Slovakia, and it lags far behind the needs of today’s society. Despite the vast possibilities 
of implementing EET, it must be stated that the environmental awareness of citizens in Slovakia is 
insufficient and does not lead to a change in behavior and setting values in terms of sustainable 
development. The topics are in subchapter 13.1 Improving environmental education in formal education, 
13.2 Leading to responsible production, consumption and nature protection through non-formal 
education and 13.3 Improving environmental awareness through cultural and natural heritage and 
tourism. The above-mentioned area of the strategy is also taken over by the Report on the State of the 
Environment of the Slovak Republic in 2019 [20]. The report states that the University of Constantine 
the Philosopher in Nitra, in addition to the University of Prešov in Prešov and the Comenius University 
in Bratislava, participates in the training of employees for environmental education. 

4 CONCLUSIONS 
Despite, in our opinion, sufficient space for environmental education, training and awareness, research 
in the school environment, the state of the environment in Slovakia and the position of Slovakia in various 
environmental indicators show considerable potential for improvement in each of the mentioned areas. 
Although education is generally the basis for future problem solving, the National Program for the 
Development of Education and Training 2018 - 2027 does not explicitly mention environmental 
education. The focus of environmental geography, or environmental education in primary and secondary 
schools, remains on environmental education as a cross-cutting theme, which is part of the state 
educational programs of all subjects. It is part of a wide range of subjects at universities with different 
names depending on the individual study programs. However, the higher education of future teachers 
of (not only) geography is crucial in this sense. Also, through the study of environmental geography, or 
ecology, environmental studies or sustainable development, students not only gain current facts but also 
learn to analyze, explain and look for possible solutions emerging between the potential of the country 
and human interests. At the same time, their environmental feelings, awareness, and actions are built 
according to the ideas of sustainable development [1], which enables teacher students to influence the 
next generation's attitudes. Support for environmental education, training and awareness for sustainable 
use of resources and environmental protection is also declared in the basic strategic documents of the 
Slovak Republic development until 2030. 
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Abstract 
In recent decades we have experienced an impactful technological revolution, which has had and 
continues to have repercussions in all sectors of society. In relation to education, it is verified that 
institutions are transforming and adapting to new habits and behaviors, since the teaching and learning 
process changes as society evolves. Encouraging the use of digital technologies in an educational 
context has been a constant in educational programs for some decades now. However, technologies 
should not be seen as an educational purpose, but a means to facilitate the learning process. It should 
be noted that studies have been carried out on the effectiveness of the use of technology in the 
educational context, which indicate that its use facilitates the teaching/learning process. Students 
improve their performance when using information and communication technologies, as they enhance 
their effective involvement and participation, encouraging autonomy and regulation of their own learning, 
leading the student to be the main protagonist in the construction of their knowledge. In addition, a new 
trend is gaining prominence in the use of technologies in education: “Bring Your Own Device” (BYOD), 
that is, each student brings his/her own device (computer, laptop, tablet, smartphone), which allows him/ 
her to use tools /resources inherent to the m-learning education modality. There is an urgent need to 
boost the true digital transformation in education. The main objective of this article is to study the 
potentialities of technologies in teaching and learning concepts in the subject of physics. Thus, in this 
sense, a virtual simulator was used: PhET Interactive Simulations, never tested by the participants: 9th 
grade students. The theme explored was "Electrical circuits" and the simulator served for students to 
make electrical constructions based on a protocol. The students’ performance was compared to the 
results obtained in a class issue, in which the same theme was addressed. The methodology used 
assumes a predominantly descriptive content analysis, using the students’ answers. From the 
observation of the students during the class, the participation and involvement in the activity was evident. 
Although the study was dedicated to only one of the programmatic contents of the 9th year, it could be 
inferred that the use of that virtual simulator allowed to improve the understanding of the concepts 
related to the theme. In the future, it would be appropriate, in an upcoming study, to dedicate more 
lessons to the use of the simulator, so that students can become more familiar with its functionalities 
and apply to more programmatic content.  

Keywords: Mobile devices, virtual simulator, learning, physics, electrical circuits. 

1 INTRODUCTION 
The subject of Physics and Chemistry is considered, by most students, complex, this perception is 
usually related to the fact that learning requires a certain degree of abstraction to understand and acquire 
some concepts. In addition, the fact that it is not always possible to relate theory with practice and/or 
with everyday examples, contributes to the detachment of the subject. However, the use of technologies, 
selecting adequate, well-structured, and easily updatable digital educational resources, enhances the 
discovery and exploration of curricular contents through interactive, flexible, differentiated and 
motivating activities [1]. On the other hand, encouraging the use of digital technologies in educational 
contexts has been a constant in educational programs for some decades now [2], [3]. However, 
technologies should not be seen as an educational end, but a means to facilitate the learning process 
[4]. Several studies have been conducted on the effectiveness of the use of technology in educational 
settings [5]. According to Moura [6] there is an urgent need to drive true digital transformation in 
education. 

Using experimental activity as a mediating practice in the construction of knowledge is one of the great 
challenges in Physics teaching. Following this methodology, technologies that enable the use of 
simulations in Physics teaching have been gaining more and more space in the pedagogical practices 
of teachers [7]. 

Proceedings of ICERI2021 Conference 
8th-9th November 2021

ISBN: 978-84-09-34549-6
5553



 

 

In this work, we intend to verify how the use of the PhET virtual simulator influences the performance of 
9th grade students in terms of the appropriation of concepts related to simple electric circuits. To 
contextualize the situation, we first review the literature on the relevance of technologies in teaching and 
their influence on learning, focusing about Physics. Then, briefly, the simulator to be used for the virtual 
assembly of simple electric circuits is presented. Following this, the methodology applied is described, 
as well as the characterization of the target audience. Finally, after an analysis and discussion of the 
results obtained, the conclusions and suggestions for possible final future studies are presented. 

1.1 Technologies in education 
In recent years we have experienced an impacting technological revolution, which has had and 
continues to have repercussions in all sectors of society [8], [9], [10]. Consequently, human relations, 
behavior, the way of thinking, learning, knowing, communicating, and transmitting information have 
undergone great changes. In relation to education, it is verified that institutions are transforming and 
adapting to new habits and behaviors, since the teaching and learning process is changing according 
to the evolution of society as advocated by Santos and Moraes [11].  

During the first decade of the 21st century there was an exponential growth of mobile devices. The ease 
with which young people use smartphones, iPod, iPad, consoles, computers, (...) allows the acquisition 
of observation and association skills and active and collaborative learning, which may prove to be an 
asset to the pedagogical objectives [8], [9], [10].  

The use of new technologies in education is another resource that promotes and facilitates the teaching 
and learning processes of students. Thus, this new technological paradigm demands changes in 
teaching and learning practices. According to Auler et al. [12] adolescents are hyperconnected, having 
access to a world of information at their fingertips and ready to bring new perspectives to the classroom. 
Facing the new technological tools and the rise of active learning methodologies, which aim to put 
students at the center of the process of building their knowledge, it is essential that the educator has the 
adjusted training for the integration of new technologies in the educational context [8]. The role of 
educators and the school, as an institution that regulates processes, will be to "pave the way" to 
transform the chaos of information (uncontrolled and available) into a universe of knowledge, which 
implies a capacity for critical and reflective analysis, articulation between knowledge already acquired 
and new information, to filter and obtain the effectively relevant knowledge [10]. It is fundamental that 
the educator is self-taught and open-minded, committed to teaching practices based on constructivist 
pedagogies and available for constant updating - following the paradigm of "Lifelong Learning".  

As advocated by Almeida et al. [13], the teacher should be a facilitator, mediator, stimulator, investigator 
of knowledge of his/her own practice and of individual and group learning, besides being a partner, 
exercising his/her authorship. And the student must construct knowledge through exploration, 
creation/recreation, organization/ reorganization, connection/relationship, transformation, and elaboration/ 
reelaboration. 

Research in education [10], [14], [15] leads to the conclusion that students' performance improves when 
information and communication technologies - ICTs - are used, as they enhance their effective 
involvement and participation, stimulating autonomy and regulation of their own learning, leading the 
student to be the main protagonist in the construction of his/her knowledge. The use of software and 
digital educational resources produced specifically for the purpose of supporting teaching and learning 
[8] that can be experienced on "pocket-sized" devices, allow differentiated approaches to content, 
improve the understanding of concepts and situations that cannot be easily demonstrated or visualized. 
Moreover, a new trend is gaining prominence in the use of technologies in education: "Bring Your Own 
Device" (BYOD), that is, each student brings his or her own device (laptop, tablet, smartphone), which 
facilitates the use of tools/resources in the classroom context [9]. Through mobile devices, it is possible 
to access software and applications, with a high degree of usability, that simulate virtual physics 
experiments and that can be easily executed anywhere and at any time, offering a broad support for 
experimentation. They are able to transform real laboratories into authentic virtual laboratories or 
experiments. It should also be noted that many experiments in Physics, electricity for example, become 
impractical due to the high cost of the materials needed for their realization. These problems are 
minimized when simulations are used. Besides being easily accessible, they allow the experiment to be 
repeated virtually at any moment, in the classroom, at home or in other places [7].  

From the literature, it is possible to infer that the use of digital simulators allows the teaching of physics 
to become less abstract and trigger greater student interaction, increasing interest and motivation for 
the subject [16], [17], [18]. Thus, it can be used as a didactic resource to support practical classes of 
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physics content or even use them so that the student develops skills and research capacity while 
learning. [7]. 

However, despite the enormous benefits of using simulators, there are some limitations: virtual models 
can lead users to conceptual errors if they are implemented incorrectly, as well as the fact that there is 
no real contact with the equipment. Therefore, the teacher must carefully select the appropriate 
simulators and test them before making them available to students. In addition, it is essential to have 
the perception that virtual experiences, despite being important in pedagogical terms, should not be the 
only means of teaching/learning in the classroom [7].  

The use of technology and its educational resources in the classroom context should be planned, 
executed, and evaluated, so that it does not become just an information or entertainment tool [18].  

Technology alone will not solve the problems of education; it must be understood as a facilitating and 
assisting tool in the teaching and learning process, which is too complex to choose a single pedagogical 
resource/course in physics teaching [19], [20].  

1.2 Simulator PhET (Physics Education Technology) 
There are many educational software programs related to science teaching, they can work as true virtual 
laboratories, replacing physical laboratories (when they do not exist or are not properly equipped) or as 
an auxiliary tool for teaching and learning. The use of simulators allows the study of situations that, in 
practice, would be difficult or even impossible to carry out. 

In the field of simulations, it is possible to find on the internet a huge variety of repositories, such as 
PhET Interactive Simulations (Physics Education Technology). This is a software developed for 
educational purposes, from the initiative of the University of Colorado Boulder (it is a public university 
located in Boulder, Colorado, USA) - Circuit Construction Kit: DC - Virtual Lab (colorado.edu). Figure 1 
shows the initial desktop of the PhET virtual simulator. 

 
Figure 1. Simulation of a simple circuit in PhET. 

The virtual simulator chosen, to complement and consolidate the study of electricity at 9th grade level, 
allows the insertion of various elements such as wires, voltage sources, lamps, among others, whose 
goal is the construction of simple electrical circuits. It is possible to insert and change the values of the 
quantities, verifying in the circuit itself the value acquired by the remaining electrical quantities. The 
software is on an online platform, free to use, without the need for installation on the computer or mobile 
devices. 

2 PROBLEM 
Given the difficulty that students reveal in the discipline of Physics and Chemistry, in understanding 
more abstract concepts, it was considered relevant to analyze the impact of the use of simulators in the 
study of circuits. Thus, the research question arose: Does the use of simulators encourage more active 
learning? 
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3 METHODOLOGY 
To answer the identified problem, which is to understand the impact of the use of the simulator in circuit 
learning, we chose to focus on the qualitative methodology with the objective of understanding and 
interpreting how facts and phenomena manifest themselves rather than determining causes for them 
[21]. We chose the techniques of qualitative research, the interview technique, through the application 
of a questionnaire, and participant observation allowing the researcher direct and in-depth contact with 
individuals and thus understand in detail what they think about a particular subject or do in certain 
circumstances. 

Subsequently, we performed a content analysis of the answers to the questionnaire about the 
implementation of the simulator, in which they were asked to highlight positive and negative aspects, 
according to what they experienced in the class and, thus, highlight the contributions to their learning. 

4 TARGET AUDIENCE 
The current study proposal was applied to a 9th grade class, in the subject of Physics and Chemistry, 
particularly in the subject "Electric Circuits". The class is composed by twenty-four students, sixteen 
boys and eight girls, aged between 14 and 16 years. There are three special education students in the 
class - Selective Measures. They are, in general, students who are unfocused, not very committed and 
with little autonomy/initiative. 

5 STUDY DESIGN 
Initially, the subjects to be covered were previously taught, namely: electrical symbols for representing 
circuit diagrams, associations of common receivers (lamps) in series, parallel and mixed, physical 
quantities and respective measuring devices. Also, a protocol/route with five circuit assembly proposals 
was prepared to be given a copy to each student on the day the simulator was used. 

In the first practical lesson of this theme, lasting 45 minutes, a protocol/script with five circuit assembly 
proposals was given to the students to execute. To access the simulator the access link was placed in 
the classroom platform, where at the end of the lesson the students had to attach the photographs of 
each construction performed, according to the protocol delivered. After a week, they conducted a class 
question with circuit construction questions, and the students had to draw the circuit diagrams. Finally, 
a short questionnaire was given to the students to collect their opinion about the use of the simulator. 

6 RESULTS 
All students submitted photographs proving the construction of the electrical circuit schematics. The 
Classroom platform was used to submit the photographs. As an example, we present some of the 
submitted works (Figure 2) that allow us to verify the students' commitment in solving the tasks. 

 
Figure 2. Examples of protocol exercises solved by students. 

It is also noteworthy that there was a greater involvement of students in the execution of activities, 
allowing the teacher to monitor more closely students with difficulties, in addition to stimulating students 
to solve problems in a more creative way, through the search for different solutions. 

6.1 Analysis of Submitted Papers 
Of the papers submitted, 11 students answered all the tasks correctly, 9 failed to answer any of them, 
and the remaining 4 answered only some of them correctly (Table 1). However, in the class question, 
16 students answered all the tasks correctly, 5 failed to answer any of them, and the remaining 3 
answered only some of them correctly.  
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Table 1. Caption for the table. 

Activity Correct Partially correct Incorrect 

Simulator PhET 11 (45,8%) 4 (16,7%) 9 (37,5%) 

Class Question 16 (66,7%) 3 (12,5%) 5 (20,8%) 

Analyzing the table, we can see that the number of students who answered all the tasks correctly 
increased and the number of students who got all the tasks wrong decreased. 

It should be noted that 10 students correctly solved all the proposed tasks, either when using the PhET 
simulator or in the class question, and 5 students did not correctly perform any of the proposed tasks. 

Thus, it is possible to infer that the results obtained in the class question were significantly better than 
those obtained in the activity with the virtual simulator.  

In short, a greater number of students were able to schematize the electrical circuits more easily after 
using the simulator. Thus, overall, the results are promising, giving indications that it is possible to use 
technologies to improve teaching and learning. 

6.2 Analysis of the questionnaire about the use of the PhET simulator  
23 answers were obtained to the questionnaire about the simulator, submitted to content analysis, and 
7 categories were considered: interesting, useful, allows better understanding, allows more practice, 
closer to reality, alerts to errors, intuitive (Table 2). 

Table 2. Content Analysis of the questionnaire responses regarding the use of the PhET simulator. 

Category Number of 
Answers Example 

Interesting 11 “I found it very interesting” 

Useful 8 “I found it very interesting and useful” 

Allows a better 
understanding 

14 “Allowed for a better understanding of the subject” 

Lets you 
practice more 

4 “Train this subject further in a practical way” 

Closer to reality 2 “It really felt like we were building a circuit in real life” 

Alert for errors 2 “When something was wrong, it would go into 
"flames or not work", I think it would make it easier to 
understand the errors more quickly and easily” 

Intuitive 2 “I found it to be a very intuitive way to learn” 

The category with the most expression was that the simulator allows better understanding of the 
contents, followed by, the simulator was interesting. 

Regarding the negative aspects about the simulator, the students, in general, did not point out any 
negative aspects. However, one student mentioned that "It should be possible to go back a step when 
we made a mistake". However, students can correct at any time without having to go back. 

Despite the difficulties experienced with the instability of the internet, the activity ran satisfactorily, as 
can be seen in the opinions given, as well as during the use of the simulator. From the analysis carried 
out, there was a good acceptance by the students in the use of the PhET simulator, given their 
involvement and participation in the activities as well as the improvement in their learning outcomes. 

7 CONCLUSIONS 
The results obtained in this study show that students were excited and motivated by the use of virtual 
simulation. They got involved in the activity immediately and quickly understood how it worked, even 
though they had never had contact with this digital tool. This situation also confirmed that today's young 
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people really have a high capacity to adapt to everything involving technology, clearly justifying the 
designation they are often given: "digital natives". Some students even mentioned that at home they 
repeated the circuit assembly (deliberately), which shows the pleasure they felt in performing the activity 
and the affinity they have for innovative technologies. We conclude that the use of the virtual simulator 
was a strategy that was highly valued by the students, as they felt that they gained a better 
understanding of how the circuits worked and that it allowed them to consolidate their learning. The 
study leads to the conclusion that the use of this platform contributes to more active learning, but it 
should be extended to more contents. Thus, it would be convenient to dedicate more school time to the 
use of the simulator, so that students could become more familiar with its features and more skilled in 
handling the elements. 

It should also be kept in mind that simulations are only resources to be used as a complement in teaching 
and learning, to be added to other existing tools. Technology has to be empowered not as an end, but 
as a means to help the dynamics of classes and the active and constructive participation of students. 
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Abstract  
Constant changes in society also emphasize changes in the content of education of individual subjects; 
the same applies to geography. The phenomenon of globalization has also shaped a specific type of 
education known as global development education. Although this scope of education covers every area 
of our world, it is, unfortunately, a marginal topic in the educational process in the Slovak Republic. This 
is also documented by the non-updated National Strategy for Global Education for the period 2012-
2016. The positive news is that the themes of the strategy harmonize the objectives of the current 
AGENDA 2030. 

The paper aims are to define the topics of global development education, evaluate the inclusion of 
particular topics in geography textbooks for Grade 5-9 of primary schools and create activities for Grade 
6 to incorporate selected missing topics of global development education. Considering this specific type 
of education, our effort was to develop affective goals (attitudes and values) for students - to understand 
the interdependence and interconnectedness of different areas of the world and different dimensions of 
development; psychomotoric goals (skills, abilities) - to think systemically and look for connections; 
cognitive goals (knowledge) - to know the causes and consequences of the most critical global 
problems. 

The paper was prepared based on scientific and professional information sources, textbooks of 
geography, and various study materials of non-profit organizations. Specific applications of selected 
topics of global development education were designed using activities for Grade 6 of primary school, 
further verified by e-learning. A test method was applied using tasks to supplement the information. The 
obtained information was processed and interpreted by the methods of explanatory description, 
comparative and system method, and the method of descriptive statistics. 

The results present an overview of the current state of integration of global development education 
topics into currently used geography textbooks, an overview of ideas for incorporating individual topics 
into geography curricula in Grades 5-9 and creating and integrating global development education topics 
through simple activities for Grade 6 of elementary schools. Their verification by e-learning provided us 
with an adequate overview of students' level of work with resources, their thinking and the suitability of 
the activities, or their possible correction. We conclude that NGOs have a proven dominance in 
introducing global development education to schools; they mainly cooperate with universities. 

Keywords: Global development education, teaching geography, activities, verification by e-learning, 
AGENDA 2030. 

1 INTRODUCTION 
One of the goals of modern education is to enable learners to monitor and understand new trends and 
global changes and respond to them appropriately. In the society of Slovak people, topics resonate 
mainly at the local to the regional level (e.g., Roma issues, social exclusion, in-work poverty, etc.) and 
often attention is also paid to the xenophobic attitudes of individuals or in particular communities. 
However, Slovak education deals only marginally with these topics. One solution for preparing young 
people to reflect on these current topics is applying elements of global development education (GDE) in 
the conditions of our education. 

GDE, with its scope, themes, covers every single area of our world. In this paper, we deal with its 
implementation in teaching geography, as the geographical approach in the sense of Maude [1] opens 
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new ways of thinking, facilitates thinking about alternative futures and what can be done to change them 
and what is essential, allows students to think beyond their own personal experience [2]. In current 
geography textbooks, however, the topic of societal changes and the world's interconnectedness is 
reflected only in a minimal scope. Paradoxically, teaching geography in a distance form during a 
pandemic also brings new opportunities for updating the content of geography from the teacher's point 
of view and for the independent work of students. 

The paper aims to define the topics of global development education, evaluate the content of these 
topics in geography textbooks for the Years 5-9 of primary schools, and create Year 6 to incorporate 
selected missing topics of global development education. 

2 METHODOLOGY 
The methodology of the paper was divided into three stages - the initial theoretical stage, the stage of 
implementation of GDE topics in the teaching of geography in e-learning form and the final interpretation 
stage. 

The paper was prepared based on the study of scientific and professional information sources, textbooks 
of geography, and various study materials of non-profit organizations. Basic concepts of global 
education, or synonymously understood global development education, provide various publications - 
the basis for our contribution was [3] and [4]. From the point of view of strategic documents for the 
development of this topic in Slovakia, the National Strategy for Global Education of the Slovak Republic 
2012-2016 [5], Agenda 2030 [6] and the annually published document Guide to the School Year 
2021/2022 [7] are essential. 

To clarify the curricular system of geography and the position of GDE in it, as well as the analysis of 
educational standards and competencies, we analyzed the Innovated State Educational Program of 
Geography [8] and the articles of Černá and Likavský [9], Karolčík and Mázorová [10]. Innovations 
applicable also in the teaching of GDE are the subject of other papers, such as e.g. Csachová [11], 
Jenisová [12], Feszterová, Jenisová [13], Tkáčová et al. [14], Bagalová [15], Karvánková et al. [16].   

When creating ideas for incorporating the missing topics of GDE into the teaching of the subject of geography 
in the Grade 5-9, we were inspired by various sources, e.g. Hipš and Ďurišová [17], Taldíková [18], Mimra 
and Hruška [19], Gallayová et al. [20], Cenker [21], Wilson, N. and Wilson, R. [22], Staněk [23], Staněk et al. 
[24], or by the webpages www.globalnirozvojovevzdelavani.cz [25], www.globalnevzdelavanie.sk [26], 
clovekvtisni.cz [27], www.clovekvohrozeni.sk [28], www.slovak.aid.sk [29], https://www.amnesty.sk/ [30], 
www.nazemi.cz [31], www.fairtrade.cz [32], arpok.cz [33]. Much new information on individual GDE topics 
can be found every day in the form of articles on the BBC's news portal pages, especially in the section 
Future [34] or in the global magazine - The Guardian [35]. The monthly magazines Nature [36] and National 
Geographic [37], also provide quality processed information in GDE, and it is also possible to use various 
materials on YouTube [38]. youtube.com.  

The next stage was the comparison of individual GDE topics in the National Strategy for Global 
Education for 2012 – 2016 [5] with the content of geography textbooks at the 2nd level of primary schools 
(ISCED2). To determine the level of concordance of GDE topics in the content of textbooks of individual 
years, we created a simple scale of 0-3 (0 - the complete omission of the GDE topic, 1 - a small mention 
of the GDE topic, 2 - curriculum that is part of the GDE topic, 3 - curriculum in which is covered the 
whole topic of GDE). Subsequently, we worked out ideas for incorporating GDE topics into the relevant 
year's geography curriculum. 

Furthermore, based on our own practical experience, activities for the development of GDE were 
proposed, which were verified by e-learning. During this stage, we applied a test method, using tasks to 
supplement the information. Measures related to the dissemination of COVID-19 interfered with verifying 
the proposed activities, while adjustments had to be made to the educational process. Therefore, we 
verified the activities in three phases in 2020 - in March (Grade 6 - 25 students), in June (Grade 6 - 50 
students) and in September 2020 (Grade 6 - 50 students - finding out knowledge after the holidays). We 
evaluated the information obtained and provided feedback to the students. 

3 RESULTS 
The results represent a theoretical grounding of the issue of Geographical Development Education, an 
analysis of the occurrence of GDE topics in currently used geography classrooms in primary schools in 
Slovakia and an overview of ideas for incorporating individual topics into geography curricula in Grades 
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5-9, which integrate GDE topics into the content of geographical education in the 6th year of primary 
schools. Suitability or effectiveness of the activities in terms of content and methodology we verified 
using the e-learning method for 125 students. 

3.1 Characteristics, goals and institutionalization of global development 
education 

Global education understands and presents the contemporary world as a complex, multi-layered, and 
ambiguous system in which students should not feel like a helpless being who has no control. On the 
contrary, the aim is to equip students to jointly manage this complex system [3]. We understand global 
education synonymously with the term GDE and at the same time as a combination of the practice of 
education in the period of globalization with the needs of foreign development policy. This definition and 
perception of GDE follows the effort to motivate and involve, prepared for the needs of today's students 
in the management of today's world. We note that global education does not end with a high school 
diploma or university diploma; the goal of global education is to support people's interest in further 
lifelong learning and activities in this area. 

The purpose of GDE is to perceive it as a process that seeks critical answers to the complex reality of 
today's life in a globalized world. It includes the global dimension of education for democratic citizenship, 
education for sustainable development, development education and humanitarian aid, education for 
human rights, peace education and conflict prevention, multicultural - intercultural education [4]. 
According to Bagalová [15], the main goals of GDE at the 2nd level of primary school are developing 
analytical - critical thinking, respecting humanistic values, deepening openness to cultural diversity, and 
the development of respect for humanistic values of a sense of global responsibility. 

We consider the critical goals of GDE for geography in primary schools to be the goals from the National 
Strategy of the Slovak Republic for Global Education for 2012-2016 [5] divided into three domains, which 
we consider suitable for development through activities in geography lessons at the 2nd level based on 
our experience with this issue. primary school: 1st domain: affective goals (attitudes and values) of 
global education - to understand the interdependence and interconnectedness of different areas of the 
world and different dimensions of development, 2nd domain: psychomotor goals (skills, abilities) of 
global education - to think systemically and look for connections, Domain 3: cognitive goals (knowledge) 
of global education - to know the causes and consequences of the most critical global problems. 

GDE in Slovakia is under the central focus of the Ministry of Foreign Affairs and European Affairs of the 
Slovak Republic (MFA) and the Ministry of Education, Science, Research and Sport of the Slovak 
Republic (MŠ). The key strategic document for GDE called the National Strategy for Global Education 
2012-2016 [5] comes from the MFA workshop. The strategy's validity has not been extended and a new 
type of this document is not currently in circulation. At the beginning of 2021, information was published 
on the website of the kindergarten that cooperation had started on strengthening global education in 
Slovakia between kindergartens, the Ministry of Foreign Affairs and the European Network for Global 
Education (GENE) [39]. 

Since March 2, 2016, according to information on the Ministry of Investment, Regional Development 
and Informatization of the Slovak Republic (MIRRI), 17 objectives of the Agenda 2030 [6] strategic 
document have been implemented. MIRRI is in charge of national implementation and this is one of the 
reasons why Agenda 2030 has not been mentioned in kindergarten documents so far. The school year 
2020/2021 was historically the first year when the Agenda 2030 was mentioned in the document of the 
kindergarten entitled Guide to the school year 2020/2021. This is also the case in the current document 
Guide to the School Year 2021/2022 [7], which is not binding. 

Other institutions that most influence the development of GDE are the State Pedagogical Institute (in 
charge of methodologies for individual subjects, cross-cutting themes, school educational programs, 
pedagogical documentation and education of pedagogical staff), IUVENTA (creation of methodologies 
for GDE is Praktik), non-governmental organizations (e.g., Živica, People at Risk, PONTIS Foundation), 
SlovakAID (coordinates international development cooperation), Ambrela - Platform of Development 
Organizations (builds awareness of development and humanitarian aid as well as GDE). 

Interestingly, NGOs, which offer the most methodologies, textbooks and educational programs, 
dominate the introduction of GDE in schools. At the same time, they often cooperate with experts from 
universities, thus participating in the formation and education of future generations. 
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3.2 Global development education in primary school geography textbooks 
To create an idea of the position of GDE in the system of geography curriculum at primary schools, we 
will provide information on the position of GDE in the Innovated State Educational Program for 
Geography and the School Educational Program of Karpatská Primary School in Žilina. 

The State Curriculum for Lower Secondary Education (ISCED 2) is the starting document for preparing 
school curricula, so we have chosen it as a critical document for assessing the integration of GDE topics. 
The graduate profile also lists the following competencies related to GDE. The graduate accepts 
diversity as a natural part of society, knows and exercises his rights and respects the rights of others, 
and has the potential to become an active citizen in a national global context. The student has to acquire 
these competencies thanks to a comprehensive system of education consisting of educational areas 
and cross-cutting themes. Geography is included in the educational area of Man and Society, where it 
is also elaborated in more detail. The cross-cutting themes are intended to reflect on the changes in 
today's society shaped by globalization. It is up to the specific school to include cross-sectional topics 
in the content of education of individual subjects in educational areas or to create a separate subject 
from optional lessons. Within the cross-cutting themes, the content is directly connected with GDE - 
personal and social development (affective - attitudes of GDE in the National Strategy for Global 
Education harmonize with the goals of the cross-cutting theme), environmental education (is a direct 
component of GDE), media education (closely related to GDE and supports the development of critical 
thinking in choosing good practices), multicultural education (part of the GDE). 

The school educational program (SchEP) must be following the principles and goals stated in the state 
educational program (SEP). Since the school can decide on the use of available lessons, in contrast to 
the ŠVP, one lesson in the 6th grade is added to the geography in the (SchEP) of the Primary school 
Karpatská. From cross-sectional topics, media education is taught in the 5th year, environmental 
education in the 7th year. Regional education is introduced as a separate subject in the 6th year, reading 
literacy in the 8th and financial literacy in the 9th. When evaluating the content of education of the offered 
subjects, we state that their creation under pressure and with insufficient consideration of their position 
as a means of expressing the needs of the present in education, their content was reflected negatively. 
Therefore, we consider it appropriate to create appropriate materials that will serve as a guide and 
manual for integrating GDE topics into education, with the possibility of use in optional subjects. 

The comparison of individual GDE topics in the National Strategy for Global Education for the period 
2012 - 2016 with the content of textbooks of geography at the 2nd level of primary schools (ISCED2) 
led to the determination of the level of agreement of GDE topics in the content of textbooks of individual 
years. We created a simple scale of 0-3 (0 - the complete omission of the GDE topic, 1 - a small mention 
of the GDE topic, 2 - the subject matter, which is part of the GDE topic, 3 - the subject matter, which 
contains the whole GDE topic). 

In the following overview, we present the central thematic units of global education adjusted according 
to the National Strategy for Global Education in the Slovak Republic for 2012-2016 with the possibility 
of their use in individual years in teaching geography (the number of topics in the textbook with GDE) is 
given in parentheses: 

1 Globalization and interconnection – 5. (1), 6. (4), 7. (5), 8. (2), 9. (4) – a total of 16 topics 
2 Global problems and development cooperation – 6. (13), 7. (2), 9. (3) – a total of 18 topics 
3 Multiculturalism – 5. (1), 6. (3), 7. (3), 8.(1), 9. (6) – a total of 14 topics 
4 The environment concerning global aspects – 5. (6), 6. (8), 7.(9), 8. (6), 9. (6) – a total of 35 topics  
5 Human rights - 7. (2), 9. (1) – a total of 3 topics 

From the above overview of GDE thematic units, it is clear that the Environment prevails concerning 
global aspects and at least Human Rights. In this case, however, it should be noted that this topic is, in 
terms of interdisciplinary relationships, centrally used in the subject of Civics in Grade 8. 

The individual thematic units of the National Strategy for Global Education for the years 2012-2016 offer 
only a breakdown of topics without further explanation. Therefore, to incorporate the content of GDE 
topics into the teaching of geography, based on previous analyses, we created our topics and elaborated 
these in detail into individual activities based on various current information. These are the following 
units: 
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1 Globalization and interconnection (Aspects of globalization) 
2 Global problems related to natural resources (Air - climate change, Water - its scarcity and 

pollution, Soil - desertification, Biota - deforestation, species extinction, Rock environment - use 
of natural resources, the problem of depletion of non-renewable resources, Alternative energy 
sources - solving depletion renewable energy sources) 

3 Global problems related to human society (Overpopulation, Economic globalization - world trade, 
Conflicts in the world, Poverty and inequality, migration, Health - malnutrition, pandemics, Waste 
- on Earth, in the world's ocean and space) 

4 Global issues and development cooperation (within the contribution of the Slovak Republic in the 
EU and the OECD) 

5 Sustainable development 

Each unit, or within each unit, the topic is processed in the procedure - the name of the whole, the name 
of the topic, its general content, the expected benefit for the student, its occurrence in textbooks of 
geography and the actual elaboration of the activity with the indication of information sources.  

3.3 Verification of the implementation of global development education topics 
in the teaching of geography in Grade 6 using the e-learning method 

Since one lesson in Grade 6 (2 lessons per week) was added to geography at the Primary school 
Karpatská, we decided to verify the implementation of GDE topics this year. The verification of the 
proposed activities was affected by measures related to the spread of COVID-19 - the introduction of online 
teaching became essential, so we used the possibility of e-learning. 
The inspiration for the creation of activities was ideas from a pair of authors Pike and Selby [3], for the 
incorporation of GDE topics into teaching and our practical experience. 7 activities in the structure were 
designed and created in the e-learning environment: name of the activity, whole GDE, expected benefit, 
goals (cognitive, cooperative / communication, attitude), procedure (expected time, aids, course of the 
activity, follow-up to another GDE topic), own activity, correct results. 

• Activity 1 - One world, one whole (Globalization and interconnectedness - aspects of globalization) 

• Activity 2 - Colonizing, colonizing (Globalization and interconnectedness - aspects of globalization) 
• Activity 3 - Air pollution - an invisible problem? (Global issues related to natural resources - air - 

climate change) 

• Activity 4 - Before you throw me away ... (Global issues related to human society - waste) 

• Activity 5 - Is development sustainable? (Sustainable development) 
• Activity 6 - One world, one factory, more profits (Globalization and interconnection - aspects of 

globalization, economic globalization, partly development cooperation of Slovakia) 
• Activity 7 - Can we, as one country, have enough food and also a problem with malnutrition? (Global 

issues related to human society - health - malnutrition) 
The first verification took place during the period from March 23 to March 27, 2020. We analyzed the 
motivational benefits of the created activities for Grade 6 students in class 6. B at Karpatská Primary 
School in Žilina. There were 25 students in the class; 23 students had access to the Internet and e-learning 
in the Edupage school. Activity no. 3 - Polluted air - an invisible problem? was offered to students as a 
complementary and expanding curriculum. We divided the activity into two parts, which we shared with 
the students during the week. Out of the total number of 23 pupils, 6 students were engaged in both 
activities. They also worked out the attached homework assignments. According to the feedback received 
through reports in zskarpatska.edupage.org, the activity (divided into two parts) aroused the students' 
interest and motivated them to further learn about GDE. 
As a result of anti-pandemic measures of the kindergarten, also concerning online teaching, it was 
necessary to reduce the content of the downloaded curriculum to only the primary curriculum. The 
verification of activities continued only during June. We carried out the second phase of verifying the 
motivational benefits of the activities on a sample of Grade 6 students from June 1, 2020, to June 19, 2020 
- in classes 6.A, 6.D. There were 25 students in both classes with no previous experience with GDE topics. 
We spent a week in each class and the students had 2 to 3 hours of geography a day. We focused on 
activities no. 1 - One world, one whole (Figure 1) and no. 2 - I colonize, you colonize ... (Figure 2), which 
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served as an expanding material. We rehearsed the content of the created activities with the students 
frontally during the lessons and then we gave the students a simple task to practice through e-learning. 

  
Figure 1. Example of activity 1 

One world, one whole 
Figure 2. Example of activity 2 

I am colonizing; you are colonizing ... 

 
In the third phase of the verification, which took place from 14 to September 18, 2020, we again worked 
with students in grades 6.A. and 6.D. We focused again on activity no. 1 - One world, one whole. We 
determined the level of information retention after a nearly three-month pause. We presented the content 
of the activity as part of the supplementary curriculum together in class; then, the students were given 
a homework assignment aimed at practicing the topic of economic globalization. 

We evaluated the applied testing method using tasks to supplement the information in the e-learning 
environment (Figure 3) and provided feedback to students. The obtained answers provided us with a 
good overview of students' work with resources, about students' thought operations, the suitability of the 
activities, and their possible correction. We can clearly state that students' interest in GDE-related topics 
has also increased through up-to-date information and active learning using information and 
communication technologies (ICT) during distance learning. 

 
Figure 3. Example of an activity requiring work with information sources and  

its evaluation in an e-learning environment 

4 CONCLUSIONS 
According to our experience, the issue of GDE in Slovakia is vaguely defined. This is also helped by the 
non-updated National Strategy for Global Education for the period 2012-2016 [5], the absence of 
methodologies clarifying the incorporation and content of GDE topics by kindergartens. The work of non-
governmental Slovak and Czech organizations in GDE, teachers and activists helps to solve this 
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situation. The importance of incorporating GDE topics into education is also emphasized in the Agenda 
2030 [6] document and the resulting commitments of the Slovak Republic. From our point of view, we 
see an excellent opportunity to update and adapt current education in the subject of geography to the 
current needs of the time connected with the phenomenon of globalization, thanks to GDE. 

Based on the information obtained and the students' results, we can identify several pros and cons when 
introducing GDE topics into school practice. 

We positively evaluate the stimulation of students' interest in topics related to GDE using current 
information, the ability to motivate to find answers to questions related to air pollution, melting 
permafrost, climate change, linking the production of giants in the textile industry such as. H&M at textile 
factories in Bangladesh, Pakistan ..., raising awareness, realizing one's position in the world and the 
need to ask questions, realizing the need to verify available information from multiple sources and the 
need to develop critical thinking in accessing easily accessible information, skills building necessary for 
working with Internet resources, search by choosing the correct wording (keyword), translating 
information from different languages, using ICT during distance learning for active learning. Using online 
materials and resources brought GDE topics closer to students in the most common form of 
communication; after completing distance learning, students evaluated the positive opportunity to define 
the time for education dedicated to GDE and use various videos and electronic resources to introduce 
the topic. 

We evaluate negatively the differences in access to ICT (several students with less well-being did not 
have access to ICT, as a result of which they could not actively participate in e-learning; the fact was 
most visible in the subsequent discussion in June), zero guidelines for distance education at the 
beginning of the pandemic and subsequently strict restrictions on the content of the curriculum (pupils 
and teachers faced the distant education during March and April), which later led to the definition of 
basic curriculum subjects (Slovak language, Math) and minimization of curriculum and tasks from all 
other subjects; including e-learning) places increased demands on students' independent work (classes 
had a larger share of students, which we can evaluate as independent, or there was also control and 
assistance from the parent; in the case of four students without this supervision, there was a problem 
with their lax approach to activities; in a personal meeting, one student even stated that he would need 
to have a teacher at home to remind him of the need to work out an assignment, check him and motivate 
him on an ongoing basis). 

As the institution primarily responsible for the state of education in society as a result of a pandemic, the 
Ministry of Education is currently addressing the sustainability of education in various forms in response 
to the existing changing pandemic situation. The integration of global development education topics into 
geography teaching can be or is also a revival of the educational process. Thus, ICT currently represents 
significant support for the activities of one's interest and the creative teacher's activities, or its cooperation 
with non-governmental organizations, which are currently dominant in Slovakia concerning GDE. 
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COLLABORATION BETWEEN FAMILY AND KINDERGARTEN IN THE 
EDUCATION OF CHILDREN IN ROMANIA 

T.M. Băbuț, L.A. Stan 
Babes Bolyai University of Cluj Napoca (ROMANIA) 

Abstract 
The paper first reviews a series of theoretical aspects starting from the fact that school success is based 
on the collaborative relationships that are established between family and kindergarten. Studies show 
that there is a relationship between school success and the positive functioning of the collaboration 
between family and educator. Therefore, it can be noticed that the involvement of the family in the 
instructive-educational activities leads to the increase of the quality of education because the family is 
one of the oldest institutions in the world. In the family, the child begins the first stage of educational 
training, in the context in which the child's growth, from birth to adulthood, is achieved in successive and 
coherent stages. The collaboration between the family and the educator helps her in her work to 
significantly improve the school skills of preschoolers, and on the other hand, supports the leadership 
skills of parents by connecting them with members of kindergarten and even the community. Next, the 
paper aims to highlight the general framework of collaboration between family and kindergarten in the 
education of children in Romania. It is presented in this context the normative support as well as the 
didactic one through which this collaboration is facilitated. Based on the data collected through a survey 
based on a questionnaire, this paper highlights how parents are involved in joint activities with the 
kindergarten, the time they have for this purpose and the openness they have. Several explanatory 
variables (the child's personality and some characteristics of the parents) are associated with the items 
of collaboration to highlight its determinants. 

Our research reveals that there is a great difference between parents in terms of participation in joint 
activities in kindergarten. However, more than 2/3 of parents appreciate that the collaboration between 
parents and educators is very important. An important problem revealed by the research is that almost 
1/5 of the parents appreciate that their attitude towards their children is not in line with that of the 
educator. However, over 2/3 of the parents are very satisfied with the collaboration with the educator. 
Another problem would be that only a little over 50% say they always consider the opinions and advice 
of the educator. 

The conclusions strengthen the premises from which it started, namely, the special importance of the 
collaboration between the family and the kindergarten in supporting the school’s success in 
kindergarten. 

Keywords: family-kindergarten collaboration, child's personality, family openness, survey. 

1 INTRODUCTION  
Preschool education is the foundation of the development of the preschool child, being the pillar of 
support for further formal education. All acquisitions acquired in this age range, 3 - 6/7 years, will help 
the child to make interconnections and connections throughout life. Referring to this we deduce some 
major objectives that the child must achieve as a future adult: the formation and education of the 
personality by identifying with valuable models, the development of the self, the development of moral 
consciousness and the development of civilized conduct; developing communication skills through free 
discussions; knowledge and understanding of the world, first by forming the first representations about 
the family environment, then expanding the sphere of representations to the city and the country; 
developing creativity and aesthetic sense; psychological development-play as a basic activity and 
development of interpersonal relationships; preparation for school, probably the most important goal of 
preschool education. 

From the specialized literature we can conclude that preschoolers who have an early school success 
continue to demonstrate success in social competence and academic achievement [1].  

The family is the fundamental factor in the harmonious growth and development of the preschooler, so 
that the latest studies indicate that "from the earliest years of childhood, the family, the school and the 
community simultaneously influence the growth and development of children" [2]. 
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Having this main function of raising and educating children, the family is a matrix that keeps its members 
united by common rights and obligations. The duty of the parents is to raise the child, to take care of his 
health, education and professional training. 

The willingness of people to interact on a daily basis causes them to form communities of people with 
common goals and concerns. In transmitting values from one to another, all these people need to be 
willing to meet and share their interests and concerns. The ability of people to share common values 
and interests allows for a sense of responsibility. The school is a community that helps to transmit values 
with a moral-civic foundation. Through the partnerships developed with the other institutions of the 
community, the school together with the church become the main factors for transmitting the values of 
the society, the church being “binding in the natural educational path, it starts in the family” [3]. 

Recent research shows that family involvement in the educational process is closely linked to children's 
performance and not necessarily to parents' income. Recent research shows that family involvement in 
the educational process is closely linked to children's performance and not necessarily to parents' 
income. Hence, the predictor of child performance is rooted in the family's ability to create a family 
environment that encourages learning, expressing high expectations of children's performance and 
future careers, and involvement in their children's education in kindergarten and community. 

The fundamental purpose of the collaboration between the kindergarten and the family is the integration 
of the kindergarten in the community. 

The involvement of families in the instructive-educational process is done in two forms: at home and in 
kindergarten. Family involvement can be achieved by involving parents in kindergarten activities so that 
they understand what their children are learning; providing information on how to help children at home, 
what children need to learn and how to plan their school journey; protecting social connections between 
family and educators; strengthening the capacity of families to understand the education system and 
the ability to successfully guide children during schooling; identifying and building trust between the 
community and families [2]. 

The involvement of parents in the education of children is the determining factor regarding their school 
performance. Belonging to the school group leads parents to form beliefs about the child's growth and 
development, being subject to social influences along the way [5]. 

A study conducted in the United States shows that programs that allow home visits by educators manage 
to prevent child abuse, dependence on public assistance, learning delays. Specialists claim that these 
home visits have a positive influence on the family, transmitting positive behaviors to the child. The 
influence of the family on the child has an important role in the child's progress and school success. 
Using observation and analysis, the educator can identify the child's position in the family, as well as 
other aspects of the child. In the same context, through the same methods one can observe the attitude 
of the family in relation to the child and the moral education that is transmitted to him [6]. 

 Once determined what is the involvement of parents in the education of children, there may be parents 
who participate in the educational experience of children [7]. From a social perspective, parents need 
support for raising and caring for their children, thus acquiring knowledge about the child's 
developmental process, as well as his rights, training his parental skills and abilities to collaborate with 
their own children [8]. The learning environment at home leads to an increase in the level of cooperation, 
sociability and trust between colleagues. The involvement of parents in school and the education of 
children is regulated by law in some states [9].  

Within the activities carried out in collaboration with the family, a warm and welcoming climate is 
established, adequate for the activity to be carried out. This collaboration requires flexibility and 
sensitivity in terms of the perspective of the two entities, as well as recognition of the importance of 
mutual support and respect. Just as parents are considered the first teacher in a child's life, so is the 
teacher considered a parent in kindergarten, giving the child the socio-emotional support he needs. In 
this collaboration, parents must feel free to participate regularly in the activities carried out in the 
kindergarten. When the family receives constant information about the child's progress, it usually 
becomes more involved. 

The aims of education must reach “the formation of an energetic and moral man” and all this can be 
achieved through the educational environment in partnership with the family [10]. The development of 
the child both intellectually and emotionally can be achieved through "active membership in a 
community" [11].  
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National education law no. 1/2011 in Chapter VI, Section 1, Article 80 states that all major decisions in 
education are taken through mandatory consultation of the parent representative structures. This law 
offers the right of parents to actively participate in the management of schools through their presence 
on the board of the kindergarten where the child attends being involved in the development of the 
educational offer of the school [12]. 

Another legislative framework is the Curriculum for Early Education 2019 which shows us that the 
involvement and cooperation of parents brings support to teachers based on the experience and 
knowledge of parents and allows them to benefit from the knowledge and support of specialized staff 
[13] because "human life is carried out through a succession of activities, and the preparation for it is 
done expressly and adequately through education" [14]. 

In the current pandemic context, it can be said that we integrate the two currents of the traditional family 
in which the mother was the person who took the place of the educator and the one who took care of 
the child's education with the modern one. Today, the educational act carried out in the online 
environment at preschool level can only be done individually in collaboration and with the support of the 
family. This effort to adapt to the formal level made with the family leads to a self-assumed education [15].  

In educating a child, the time that the family gives to the child is important, so one of the questions of 
our research focused on this aspect. Some studies show that well-educated parents spend more time 
caring for their children, and this is evident in both men and women [16], although the gender difference 
is not as great as it used to be [17]. In this context, studies also show that work and employment are 
another worrying factor in childcare. 

In a study of a sample of children aged 5 to 17 years, Parker et al. (1997) found that the number of 
parents who volunteered in workshops conducted by teachers had a significant influence on school 
motivation, social skills and school readiness of children [18]. 

2 METHODOLOGY 
Our research was based on a survey among family members of kindergarten children in Alba County, 
Romania. The survey tool was a questionnaire consisting of questions that, for this topic, covered items 
such as: 1) the time made available in one month for participating in the activities offered by the 
educators within the collaboration with the family; 2) appreciation of the importance of collaboration 
between educators and parents; 3) the frequency of the discrepancy between the parents' attitude 
towards the child and the educator's attitude; 4) the level of satisfaction of the parents towards the family-
educator collaboration; 5) the extent to which the parents take into account the opinions and advice of 
the educator; 6) the perception of the parents regarding the main beneficiary of the collaboration 
between the family and the educator. 

The group of family members who answered our questionnaire consisted of 239 mothers, representing 
85.4%, 34 fathers (12.1%), 1 grandmother, 2 grandparents and 4 people (1.4%) who had another quality 
(sister older, uncle or aunt). Most of the survey participants were between 30 and 39 years old (194; 
69.3%), followed by those aged 40 to 49 years (46; 16.4%) and those aged 18 years. and 29 years (35; 
12.5%). Only 5 respondents were over 50 years old. Regarding schooling, only 3 people graduated from 
high school, 81 respondents (28.9%) being high school graduates, 26 (9.3%) with post-secondary 
education, 94 (33.6%) undergraduate studies, 70 (25.0%) master's degree and 6 respondents (2.1%) 
with a doctorate. The respondents involved in our survey stated that the time they have available for the 
kindergarten child in one day is as different as possible, as shown in Table no. 1. 

Table no. 1. The time that family members have available for the kindergarten child in one day 

 Frequency Percent Valid Percent Cumulative Percent 

I don't have time at all 1 0,4 00,4 0,4 
Less than an hour 5 1,8 1,8 2,1 

1-2 hours 63 22,5 22,5 24,6 
3-4 hours 77 27,5 27,5 52,1 

More than four hours 134 47,9 47,9 100,0 
Total 280 100,0 100,0  
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3 RESULTS 
The time made available in one month for participating in the activities offered by the educators in 
collaboration with the family, according to the respondents, varies from less than one hour (25 
respondents; 8.9%) to more than 4 hours (86 respondents; 30.7%). See also Table 2. Worrying is the 
fact that 9 respondents stated that they do not have time at all to collaborate with the educator. 

Table 2. Time provided in a month for participation in activities offered by educators 

 Frequency Percent Valid Percent Cumulative Percent 

Not at all 9 3,2 3,2 3,2 

Less than an hour 25 8,9 8,9 12,1 

2-3 hours 107 38,2 38,2 50,4 

3-4 hours 53 18,9 18,9 69,3 

More than 4 hours 86 30,7 30,7 100,0 

Total 280 100,0 100,0  

Regarding the appreciation of the importance of collaboration between educators and parents, we first 
note that most respondents (243; 86.8%) considered this collaboration to be very important, 31 
respondents (11.1%) considered it important and 5 respondents (1.8%) that it is somewhat important. 
Only one respondent stated that the collaboration between educators and parents is unimportant. 

Ideally speaking, we would expect a full concordance between the educator's attitude towards the 
child and the attitude of the family members. However, in our research we found that 51 respondents 
(18.2%) declare the existence of inconsistencies. In such situations, we believe, the collaboration 
between the family and the educator is even more important. 

The inconsistencies we mentioned earlier may be the basis of the family's satisfaction with the 
collaboration with the educator. In our research, 67.9% of the respondents were very satisfied with 
this collaboration and 5.7% of the respondents were somewhat dissatisfied or not at all satisfied. The 
other respondents were only satisfied, as shown in Table 3. 

Table 3. Level of satisfaction with the collaboration between family and educator 

 Frequency Percent Valid Percent Cumulative Percent 

Very pleased 190 67,9 67,9 67,9 

Satisfied 73 26,1 26,1 93,9 

Somewhat satisfied 16 5,7 5,7 99,6 

Dissatisfied 1 ,4 ,4 100,0 

Total 280 100,0 100,0  

Regarding the acceptance of the educator's opinions and advice, as shown in Table 4, most of the 
respondents (142; 50.7%) stated that they always consider, followed by those who stated that they 
consider most of the time (134; 47.9%). Only 3 respondents (1.1%) stated that they rarely consider the 
opinions and advice of the educator and one that they never consider. 
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Table 4. Acceptance of the educator's opinions and advice 

 Frequency Percent Valid Percent Cumulative Percent 

Always 142 50,7 50,7 50,7 

Most often 134 47,9 47,9 98,6 

Rare 3 1,1 1,1 99,6 

Never 1 ,4 ,4 100,0 

Total 280 100,0 100,0  

Most respondents (252; 90.0%) considered that in the case of collaboration between parents and 
kindergarten this is important primarily for the child. Twenty respondents (7.1%) said it was important 
for parents and 8 (2.9%) thought it was important for the community. We find it interesting that no 
respondent stated that the family-kindergarten partnership is important for educators. 

Next, we will analyze the behavior of predictors such as gender, age and education of respondents. 

The male respondents stated that they give more than four hours per month to the activities offered by 
the kindergarten in proportion of 25.5% and the female respondents stated this in proportion of 31.5%. 

The attitude towards the child did not coincide with the attitude of the educator for 30.8% of men and 
16.2% of women. See Table 5. 

Table 5. The association between gender and disagreement in the attitude towards the child 

  Does it often happen that your attitude towards the 
child is not in line with that of the educator? Total 

  Da Nu 

Gender 
Male 

12 27 39 
30,8% 69,2% 100,0% 

Female 
39 202 241 

16,2% 83,8% 100,0% 

Total 
51 229 280 

18,2% 81,8% 100,0% 

Fewer men than women were very satisfied with the family-educator collaboration (59% men compared 
to 69.3%) women. 

Fewer men than women always consider the opinions and advice of the educator (33.3% compared to 
53.5%). 

If we consider the age, most of those who devote more than 4 hours per month to the activities provided 
by educators are between 30 and 39 years old (35.6%). Of the more than 50, no respondent says he 
devotes more than four hours to kindergarten activities. 

The discrepancy of attitude towards the child is higher in those under 39 years (20%) and 0 in those 
over 50 years. 

80% of those over 50, 76.1% of those between 40 and 50, 71% of those between 18 and 29 and 64.9% 
of those between 30 and 39 are very satisfied with the collaboration with the educator. year old. 

I always consider the opinions and advice of the educator 63% of those between 40 and 50 years old 
and only 40% of those over 50 years old. The respondent who states that he never considers the 
opinions and advice of the educator is from this last age category. See also Table 6. 
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Table 6. The association between age and acceptance of the educator's opinions and advice 

  Do you consider the opinions and advice of the educator? 
Total 

  Always Most often Rare Never 

Age 

18-29 
19 16 0 0 35 

54,3% 45,7% ,0% ,0% 100,0% 

30-39 
92 99 3 0 194 

47,4% 51,0% 1,5% ,0% 100,0% 

40-50 
29 17 0 0 46 

63,0% 37,0% ,0% ,0% 100,0% 

Over 50 years 
2 2 0 1 5 

40,0% 40,0% ,0% 20,0% 100,0% 

Total 
142 134 3 1 280 

50,7% 47,9% 1,1% ,4% 100,0% 

The discordance of attitudes towards the child is declared by 66.7% of those with a gymnasium and, on 
the opposite pole, by none of those with a doctorate. 

But all those with a gymnasium are very satisfied with the family-educator collaboration. As a percentage, 
the few who say they are very satisfied are in the category of those with a doctorate. 
They state that they always consider the opinions and advice of the educator 66.6% of the respondents 
with gymnasium and, on the other hand, only 42.9% of the master's graduates. 
Most of those who devote more than 4 hours per month to the activities offered by kindergarten are in the 
category of high school graduates (66.7%) and the fewest in the category of those with doctoral studies 
(16.7%). 

Table 7. The association between the level of education and the time  
given to the activities offered by the kindergarten 

  How much time do you spend in a month for activities 
offered by educators in collaboration with the family? 

Total 
  Not at all Less than an 

hour 2-3 hours 3-4 hours More than 4 
hours 

Last level of 
education 
graduated 

Gymnasium 
0 0 1 0 2 3 

,0% ,0% 33,3% ,0% 66,7% 100,0% 

High school 
1 9 36 10 25 81 

1,2% 11,1% 44,4% 12,3% 30,9% 100,0% 

Post-secondary 
education 

1 2 12 5 6 26 
3,8% 7,7% 46,2% 19,2% 23,1% 100,0% 

License 
7 6 31 22 28 94 

7,4% 6,4% 33,0% 23,4% 29,8% 100,0% 

Masters 
0 8 26 12 24 70 

,0% 11,4% 37,1% 17,1% 34,3% 100,0% 

Doctorate 
0 0 1 4 1 6 

,0% ,0% 16,7% 66,7% 16,7% 100,0% 

Total 
9 25 107 53 86 280 

3,2% 8,9% 38,2% 18,9% 30,7% 100,0% 

4 CONCLUSIONS 
Of the 280 respondents to our study, most parents say they spend more than four hours with their child 
in a day, but there are also parents who say they do not have time at all. Specialists are reluctant to 
impose a certain standard in spending time with children but suggest the special importance of spending 
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as much time and quality as possible with the child. From my point of view, I would recommend that 
even if the time spent with the child is small, at least it should be of quality and totally dedicated to the 
child. In this sense, the kindergarten could intervene by advising parents on raising issues for debate 
on these situations. 

Most parents say that the time available for the activities offered by the educators is 2-3 hours, while 
among them there are respondents who say they do not have time at all to spend with their own children. 
In such situations, the intervention of a specialist is necessary to raise awareness of the risk to which 
the child is exposed. 

Most respondents appreciate the collaboration between educators and parents as very important but 
there is the case of a respondent who says that this is unimportant. It is recommended to have individual 
discussions with these parents in order to make detailed findings on the issue, as well as in the case of 
the discovered inconsistencies regarding the family's satisfaction with the collaboration with the 
educator. In our research, in addition to the majority who said they were very satisfied, there was also a 
respondent who said he was dissatisfied. 

Regarding the acceptance of the educator's opinions and advice, the parents stated in close proportions 
that they always listen and most of the time, as well, as there is a respondent who never listens to the 
educator's advice and opinions. As an immediate measure, it is recommended to hold short and regular 
meetings with parents in which participation is mandatory and in which to discuss issues such as the 
continuity of work in kindergarten at home. 

As possible measures that can be taken in the issues set out above would be for the kindergarten to 
intervene by advising parents by raising topics for debate on problem situations. In this sense, 
partnerships can be established with the community by carrying out activities within these partnerships 
through which the above-mentioned themes are reached. In exceptional cases, the educator may 
recommend consulting a specialist in certain issues. Other measures could include home visits, 
celebrations at various events, workshops with parents, visits or excursions, and volunteering. 

The limitation of this study would be the application of interviews to parents for a qualitative analysis. 

Other studies on this topic, the improvement of the methodology and the enlargement of the studied 
group should be considered, possibly by creating a multinational sample for a comparative approach. 
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THE EFFECTIVENESS OF GAMIFICATION IN TEACHING ENGLISH 
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Abstract  
Modern pedagogy requires the selection and integration into the educational process forms, methods, 
and teaching techniques that can provide the most effective result with a minimum expenditure of 
resources. Gamification, which involves play-based elements in non-game processes, meets these 
requirements. This research aims to determine the effectiveness of gamification in teaching English to 
students specializing in petroleum engineering. This article presents gaming methods, technologies and 
mechanisms used in foreign language classes. We introduce the results of the conducted in the Kazan 
Federal University experiment connected with the introduction of gamification into the training process. 
The experimental results analysis confirms that gamification increases and improves 1) students' 
educational activity; 2) motivation for study; 3) proficiency level of the target language. All of this, in 
general, means the more effective achievement of the learning goal by students. In addition, since 
training takes place in a multinational student environment, gamification in language learning allows 
both Russian and overseas students to adapt and integrate into the educational environment. 

Keywords: education, student, teaching languages, non-linguistic specialities, pedagogical methods, 
gamification.  

1 INTRODUCTION  
Modern society requires a person to be able to process large amounts of information in a short time 
without losing its quality. This condition is indispensable for successful implementation in the 
professional field. Traditional learning methods based on rote memorization and learning do not cope 
with this task, reducing motivation to learn and increasing stress among students since they need to 
master a large amount of material in different disciplines in short time for the exam session. 
Consequently, for effective teaching, it is necessary to turn to such methods of organizing the 
educational process that would lead to the formation and development of precisely internal educational 
motivation. Students’ motivation has a decisive influence on both the effectiveness and final result of 
training [1]. It is also necessary to use those techniques that would reduce the level of stress while 
training. Therefore, it is understandable the interest of methodologists and teachers in gamification. 

Among the main reasons for interest in gamification are the following: 

• The game is a proven effective teaching method. Methodologists note that about 90% of the 
information is assimilated when the material is presented using the game methods. 

• New IT technologies for education are emerging: the modular object-oriented dynamic learning 
environment (MOODLE), cloud technologies, social networks, online platforms with educational 
courses, the demand for which has grown eight times among the population of Russia in 2020 
[2]. 

The researchers note that integrating the elements of gamification into the learning process: 

• Increases the motivation of students since gamification allows to diversify the means used for 
mastering the material; 

• Reduces the level of stress during intensive training and makes the learning process itself less 
stressful; 

• Activates the attention of students; 

• Develops creative skills; 
• Implements the requirements of the Federal State Educational Standard for higher education in 

terms of a competency-based approach to training, since close as possible to real-life or simulated 
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game situations contribute to the formation and development of general and professional 
competencies; 

• Develops such skills of students as the organization and the ability to work in a team. 

Thus, the game, which from the outside is, as it seems, a kind of entertaining character, contributes to 
a more productive educational and upbringing impact on students. One of the key factors is the fact that 
gamification increases motivation to learn. The game provides the student with freedom of choice, and 
“a higher level of motivation for learning is achieved when the student’s actions are dictated by an 
internal desire to master the educational material since this corresponds to his interests, and the course 
is his free choice” [1]. 

The aim of the research is to determine the effectiveness of gamification in teaching English to students 
specializing in petroleum engineering. The objectives of the study are as follows: 1) to determine the 
advisability and possible ways of using gamification methods in the system of foreign language classes 
for students of non-linguistic specialities; 2) to assess the impact of intensification methods on learning 
motivation and the level of language proficiency. 

2 METHODOLOGY 
It is worth noting that the use of gaming technologies in educational activities is not a new idea in Russian 
pedagogical science; teachers of the past have repeatedly turned to it. Since the second half of the 
twentieth century, researches were actively pursued to improve the efficiency of training with the help of 
different types of games. A.M. Knyazev [3], A.M. Smolkin [4], N.V.Semenova [5], Zh.S.Khaidarov [6] 
and many other authors devoted their works to this problem. 

It is necessary to distinguish between the concepts of “gamification” and “play-based learning”. The 
game theory approach is more about learning within the framework of a specific game, and gamification 
is the application of play techniques in everyday processes to increase educational motivation. 
Introducing play into the learning process requires prior preparation and can be time-consuming and 
labour-intensive. Therefore, the use of separate elements of gamification based on game mechanics 
may be appropriate. Game mechanics is a set of rules and methods that implement in a certain way 
some part of the interactive communication between the player and the game. 

Gamification, in general, can be defined as the technology of “adaptation of game methods to non-game 
processes and events” [7]. Karl M. Kapp, a specialist in gamification, defines it as “... using game 
mechanics, aesthetics, and game thinking to attract people, motivate action, promote learning, and solve 
problems” [8]. Gamification uses techniques from the behavioural sciences to make people achieve their 
goals. 

There are various classifications of game types. Considering the educational business games 
classification developed by E.V. Zmievskaya [9] for working with students of higher educational 
institutions, it is possible to introduce gamification elements into the educational process based on the 
types identified by the researcher. Depending on the purpose of the application, the researcher singles 
out educational games (aimed at acquiring new knowledge, skills and abilities) and research games 
(aimed at finding solutions to a raised problem). Educational games, in turn, are subdivided into didactic 
(aimed at studying the elements of theory and practice of a specialist's activity) and heuristic (the teacher 
creates situations